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505.40.7  Surface Preparation.  Surface preparation shall be in accordance with Sec 505.10 except as specified 
herein. 
 
505.40.7.1  Prior to scarifying or chipping on concrete adjacent to latex modified high early strength concrete, 24 
hours of curing shall elapse.  If practical, or unless otherwise shown on the plans, all scarifying by mechanical units 
shall be completed prior to placing any latex modified high early strength concrete.  Areas from which unsound 
concrete and patches have been removed shall be kept free of slurry produced by wet sawing or wet scarifying by 
planning the work such that this slurry will drain away from the completed areas of preparation. 
 
505.40.7.2  On both old and new decks within 24 hours before latex modified high early strength concrete placement 
begins, the entire surface shall be thoroughly cleaned by hydro blasting followed by an air blast in accordance with 
Sec 505.10. 
 
505.40.8.0  Finishing Equipment. 
 
505.40.8.1  The finishing machine shall be self-propelled with one or more rollers, augers and vibratory pans 
capable of 1500 to 2500 vpm.  It shall also be capable of forward and reverse movement under positive control, with 
a provision for raising all screeds to clear the screeded surface for traveling in reverse.  A drag float may be 
necessary.  Any modifications shall be subject to approval from the engineer. 
 
505.40.8.2  Support rails shall be in accordance with Sec 505.10. 
 
505.40.9  Placing and Finishing Concrete.  Placing and finishing shall be in accordance with Sec 505.10 except as 
specified herein. 
 
505.40.9.1  Prior to placement of latex modified high early strength concrete, the cleaned surface shall be thoroughly 
wetted for a minimum of one hour, then covered with polyethylene sheeting until time of concrete placement.  The 
surface shall be damp at the time the overlay is placed.  Any standing water in depressions, holes or areas of 
concrete removal shall be blown out with compressed air.  No free water or puddles of standing water shall exist at 
the time of placement. 
 
505.40.9.2  Expansion joints and dams shall be formed in the concrete overlay.  Formation of the joint by sawing 
through the overlay will not be allowed. 
 
505.40.9.3  Water shall not be added to the surface of the concrete during finishing.  A commercially available 
evaporation retardant may be used judiciously with a misting device during the finishing process until the wet burlap 
is applied only to prevent the surface of the concrete from drying out.  The evaporation retardant shall not be used to 
increase surface workability. 
 
505.40.9.4  Texturing shall occur immediately after finishing and before the plastic film forms on the surface.  
Texturing shall be performed in a manner to prevent pulling the concrete away from an existing vertical face  Care 
shall be taken not to texture too deep and not to tear the surface. 
 
505.40.9.5  Screed rails and headers shall be separated from the newly placed material by passing a pointing trowel 
along their inside face.  Metal expansion dams shall not be separated from the new overlay.  The trowel cut shall be 
made for the entire depth and length of rails or headers after the mixture has stiffened sufficiently and shall prevent 
the concrete from flowing back into the cut. 
 
505.40.9.6  During placement of the overlay, all joints with adjacent concrete shall be sealed with a mortar paste of 
equal parts cement and fine aggregate, using latex emulsion in lieu of mixing water. 
 
505.40.9.7  The overlay concrete shall be moist cured from the time placed until opened to traffic. 
 
505.40.9.8  The wet cure shall be applied promptly after the concrete has been placed on the deck without deforming 
the finished surface. 
 
505.40.9.9  Within one hour of covering with wet burlap, a layer of white polyethylene sheeting shall be placed on 
the wet burlap.  The surface shall receive a wet cure until the latex modified high early strength concrete has attained 
a compressive strength of at least 3200 psi (22 MPa). 
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505.40.9.10  The thickness of the overlay shall not exceed 3 inches (75 mm), unless otherwise approved by the 
engineer. 
 
505.40.9.11 The finished deck will be examined for cracking.  If cracking is found, the engineer will determine 
whether cracking is detrimental, whether remedial surface repairs are needed or whether the overlay in the cracked 
area should be removed and replaced.  All remedial surface repairs, removal or replacement shall be done by the 
contractor at the contractor’s expense. 
 
505.40.9.12  After placement and curing of the latex modified high early strength concrete, the finished deck will be 
tested to detect unbonded areas. 
 
505.40.9.13  No surface sealing shall be applied to the latex modified high early strength concrete wearing surface. 
 
505.40.10  Limitations of Operations. 
 
505.40.10.1  No latex modified high early strength concrete shall be placed when the ambient or deck surface 
temperature is above 85°F (30°C).  Deck temperature shall be determined in accordance with MoDOT Test Method 
T20. 
 
505.40.10.2  Since latex modified high early strength concrete may not exhibit bleed water, the probability of plastic 
shrinkage cracking is increased.  At surface evaporation rates above 0.1 pounds per square foot per hour (0.05 
kg/m2/hr) plastic shrinkage cracking is probable and the contractor should take precautions such as erecting 
windbreaks, lowering the mix temperature or delaying operations until ambient temperatures are lower.  Fogging the 
concrete surface will only be allowed, as provided for in this specification.  Surface evaporation rates can be 
predicted from mix temperature, air temperature, relative humidity and wind velocity using Figure 1 of ACI 308-81 
(revised 1986) "Standard Practice for Curing Concrete". 
 
505.40.10.3  A fogging system shall be in-place prior to concrete placement.  The fogging system shall consist of 
pressurized equipment that distributes water at minimum rate of 0.10 gallon per hour per square foot (40.7 L/hr/m2).  
The fogging system shall apply the fog uniformly over the entire surface of the bridge deck.  The fogging system 
shall produce atomized water that has a droplet with a maximum diameter of 0.003 inches (80 µm) and which keeps 
the finished deck surface saturated without producing standing water.  The contractor shall submit a letter certifying 
that their fogging system is in accordance with this provision.  
  
505.40.10.4 The fogging system shall be started progressively along the length of the deck, during or immediately 
after floating.  
 
505.40.10.5  No latex modified high early strength concrete shall be placed at ambient or deck surface temperatures 
below 45°F (7°C).  Latex modified high early strength concrete shall be protected to maintain a minimum specified 
curing temperature of 45°F (7°C).  The contractor shall provide a method, meeting the approval of the engineer, of 
monitoring the concrete that demonstrates that the concrete has been maintained above the minimum curing 
temperature and has been protected from freezing.  Any concrete damaged by freezing or which is exposed to a 
temperature of less than 45°F (7°C) during the first 8 hours after placement shall be removed and replaced at the 
contractor's expense. 
 
505.40.10.6  The temperature of the latex modified high early strength concrete at time of placement shall be 
between 45°F (7°C) and 90°F (32°C).  If either the aggregate or water is heated, the maximum temperature for each 
shall be 100°F (38°C) at the time of addition to the mix.  Any method of heating during the mixing of concrete may 
be used provided the heating apparatus will heat the mass uniformly and avoid hot spots which will burn the 
material.  Cement or aggregate containing lumps or crusts of hardened material or frost shall not be used. 
 
505.40.10.7  No vehicle traffic shall be permitted on the latex modified high early strength concrete surface until the 
latex modified high early strength concrete has attained a minimum compressive strength of 3200 psi (22 MPa).  
Compressive strength will be determined by tests conducted in accordance with MoDOT test methods. 
 
505.40.10.8  Concrete shall not be placed adjacent to a parallel surface course which is less than 24 hours old; 
however, this restriction will not apply to a continuation of placement in a lane or strip beyond a joint in the same 
lane or strip. 
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505.40.10.9  Preparation of the area, except scarifying, may be started in a lane or strip adjacent to newly placed 
surface the day following the surface placement.  If this work is started before the end of the curing period, the work 
will be restricted such that any interference with the curing process is held to the minimum practical time only. 
 
505.40.10.10  Longitudinal construction joints shall be placed between designated traffic lanes.  The location of the 
longitudinal joints shall be subject to the approval from the engineer. 
 
505.40.10.11  Transverse joints in the overlay may be permitted if approval by the engineer.  Transverse joints shall 
be located a minimum of 10 feet (3 m) from the centerline of bent. 
 
505.40.10.12  A header shall be installed in case of delay in the placement operations exceeding one-half hour in 
duration.  During minor delays of one-half hour or less, the end of the placement shall be protected from drying with 
several layers of wet burlap. 
 
505.40.10.13  Adequate precautions shall be taken to protect freshly placed concrete from rain.  All placing 
operations shall stop when rain begins.  The engineer may order removal of any material damaged by rainfall and 
such material shall be replaced in accordance with this specification at the contractor's expense. 
 
505.40.11  Removal.  Material removal and disposal shall be in accordance with Sec 505.10. 
 
505.40.12  Repair.  Repair shall be in accordance with Sec 505.10. 
 
505.40.13  Method of Measurement.  Measurement will be in accordance with Sec 505.10. 
 
505.40.14  Basis of Payment.  The basis for payment will be in accordance with Sec 505.10. 
 
SECTION 506 – CONCRETE OVERLAYS FOR PAVEMENTS 
 
Delete Sec 506.20.1 and substitute the following:       08/07 
 
506.20.1  Description.  This work shall consist of applying a debonding material and constructing a Portland 
cement concrete unbonded overlay in accordance with the details and locations shown on the plans.  Work shall also 
include minor surface pavement repair, joint filling and other associated operations.  The contractor shall establish 
the roadway profile  after the bituminous interlayer is placed or the existing roadway is milled prior to the overlay.  
The profile shall be submitted to the Resident Engineer and include edge of pavement and centerline elevations at 50 
foot intervals.  The engineer will determine the final profile within 7 calendar days of receipt.  The cubic yards (m3) 
of concrete required will be determined by the engineer from this profile. This quantity will be the field established 
plan quantity.  The contractor shall construct the overlay to the line and grade established from the engineers profile. 
 
Delete Sec 506.20.2.1through 506.20.2.1.3.3 and substitute the following:    08/07 
 
506.20.2.1  Debonding Material.   
 
506.20.2.1.1  The debonding material between the existing pavement or shoulder surface and the new concrete 
pavement overlay shall demonstrate the following: 
 

(a)  Lack of bond between asphaltic concrete and Portland cement concrete overlay. 
 

(b)  Control heat buildup so that the base pavement surface temperature does not exceed 85 degrees F. 
 

(c)  No detrimental effect to the asphalt or concrete overlay as a result of the use. 
 
(d)  Reasonable durability under traffic, resisting removal prior to overlay. 

 
506.20.2.1.2  Upon request, the contractor shall provide any testing necessary to demonstrate the specified 
properties. 
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Delete Sec 506.20.3.3.1 and substitute the following:       11/05 
 
506.20.3.3.1  Tie bar, dowel bar and joint saw depths shall be as shown on plans.  Tie bars will be required for the 
centerline. 
 
Delete Sec 506.20.3.3.3 and substitute the following:       04/05 
 
506.20.3.3.3 New transverse joints will not be required to match existing transverse joints, except new transverse 
expansion joints shall be cut or placed to match the underlying joint configuration. 
 
Delete Sec 506.20.4 through 506.20.5.5 and substitute the following:     08/07 
 
506.20.4  Method of Measurement. 
 
506.20.4.1 When required, measurement for furnishing unbonded overlay concrete will be to the nearest 0.1 cubic 
yard (m3 ).  The cubic yard quantity will be calculated based on the total concrete yield as determined by the count 
of batches incorporated into the unbonded overlay.  
 
506.20.4.2  Measurement for placing unbonded overlay concrete will be computed to the nearest 0.1 square yard 
(m2).  Final measurement of the completed pavement will not be made except for authorized changes during 
construction, or where appreciable errors are found in the contract quantity.  The revision or correction will be 
computed and added to or deducted from the contract quantity. 
 
506.20.4.3  Measurement for surface preparation of the existing pavement surface will be computed to the nearest 
square yard (m2), including traffic lanes and shoulders.  Final measurement will not be made except for authorized 
changes during construction, or where appreciable errors are found in the contract quantity.  The revision or 
correction will be computed and added to or deducted from the contract quantity. 
 
506.20.5  Basis of Payment. 
 
506.20.5.1  When there is direct pay for volume of unbonded concrete listed in the contract, the accepted volume of 
portland cement concrete for the unbonded overlay will be paid for at the contract unit price for furnishing unbonded 
concrete overlay, per cubic yard (m3).  Further payment for the placement of the portland cement concrete unbonded 
overlay will be paid for at the contract unit price for placing unbonded overlay per square yard (m2).  No direct 
payment will be made for furnishing labor, equipment, dowels, reinforcement and other materials to place, finish, 
texture and cure the overlay including sawing and sealing the joints, in accordance with the plans and specifications. 
Payment for surface preparation including application of the debonding material, patching, joint filling of the 
existing surface and any other incidental work and material necessary to complete this item will be paid for at the 
contract unit price for surface preparation per square yard (m2).   
 
506.20.5.2  Any adjustments in payment as a result of the profilograph index or pavement thickness deficiency of 
the unbonded overlay will be made to the contract unit  price for furnishing unbonded overlay concrete, placing 
unbonded overlay, and surface preparation, each, for the segments involved.  Adjustment in payment for QC/QA 
concrete strength pay factors will be made to the contract unit price for placing unbonded overlay concrete and 
furnishing unbonded overlay, each, for the segments involved.  For all adjustments, the furnishing unbonded overlay 
concrete per cubic yard (m3) price will be adjusted to a square yard (m2) price based on the plan overlay thickness. 
 
506.20.5.4  Payment for full depth and partial depth repairs shall be in accordance with Sec 613. 
 
506.20.5.5  Payment for bituminous interlayer will be paid for at the contract unit price and shall be in accordance 
with Sec 401. 
 
506.20.5.6  Payment for contractor staking will be in accordance with Sec 105. 
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SECTION 507 – STRENGTH OF CONCRETE USING THE MATURITY METHOD 
 
Insert Sec 507 in its entirety:         08/07 
 

 
SECTION 507 

 
STRENGTH OF CONCRETE USING THE MATURITY METHOD 

 
507.1  Description.  This specification covers the maturity method as a non-destructive means of determining in-
place concrete strength for pavement or structural applications. The concept of the maturity method is based on the 
combined effects of concrete age and temperature, during hydration, on the rate of strength gain for a specific 
concrete mix. This method requires the establishment of a relationship between compressive strength and calculated 
maturity indices for a specific concrete mixture prior to placement of the mixture in the field. The contractor may 
use the maturity method in accordance with this specification to estimate the compressive strength of the in-place 
concrete. 
 
507.2  Procedure.  In-place concrete strength determined by the maturity method shall be in accordance with 
ASTM C 1074, except as noted herein. 
 
507.2.1  Maturity Meter.  The maturity meter shall have a secure means of collecting data that is unalterable. 
 
507.2.2  Maturity Function Values. In lieu of determining values for datum temperature, To, or activation energy 
divided by the gas constant, Q, values of 14° F (-10° C) or 5000 Kelvin may be used, respectively. 
 
507.2.3  Standardization.  The calibration of systems used for monitoring the maturity of concrete shall be verified 
every seven working days in accordance with AASHTO T 325, Sec 9.1 and ASTM C 1074, Sec 7.1. 
 
507.2.4  Development of the Strength-Maturity Relationship.  The contractor shall develop the strength-maturity 
relationship prior to placing any concrete on the project, and shall notify the engineer prior to development of the 
maturity curve. The development of the strength-maturity relationship shall be done in the field using project 
equipment and materials. 
 
507.2.4.1  Preparing Test Specimens.  When the strength-maturity relationship is developed, compressive strength 
specimens shall be fabricated, cured and tested at the plant site and fabricated from a minimum 3 cubic yard (2.3 m3) 
batch of concrete.  Temperature of the fresh concrete shall be measured and recorded. All field specimens shall be 
fabricated and cured in accordance with AASHTO T 23, with the following exceptions. Specimens shall be cured 
for the first 24 hours under similar or like temperature conditions anticipated during construction, and specimens, 
including the cylinder used to monitor temperature, shall be de-molded at approximately 24 hours and cured in 
accordance with AASHTO T 23. The concrete mixture shall meet the specification requirements in order to 
determine the strength-maturity relationship. The concrete mixture shall be at or above the target air content 
established by the contractor. 
 
507.2.4.2  Required Documentation.  The contractor shall provide the engineer with the following information 
prior to placing any concrete on the project: 
 
(a) The project number, route, county, concrete job mix number and date of testing. 
(b) The air, slump and water content from the batch of concrete tested. 
(c) The amount and type of admixture(s) used in the concrete mix. 
(d) The strength of each test specimen, and the average strength of test specimens at each test age. 
(e) Maturity index for each instrumented test specimen, and the average maturity index for the instrumented 
specimens at each test age. 
(f) A graph of the average compressive strength versus the average value of the maturity index, as described in the 
strength-maturity relationship section of ASTM C 1074. 
 
507.2.5  Compressive Strength Testing.  At a minimum, compressive strength tests shall be performed on three 
specimens, and the average strength computed at 1, 3, 7, 14 and 28 days. Production may start after the seven-day 
compressive strengths have been determined with approval from the engineer. 
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507.2.6  Placement of Temperature Sensors.  For pavement and pavement repairs, temperature sensors shall be 
embedded at approximately mid-depth and 18 inches (450 mm) from the edge of pavement. For other applications, 
temperature sensors shall be embedded in locations considered critical in terms of exposure conditions and structural 
requirements. Temperature sensors shall be placed at the following frequency: 
 

Structure Component Frequency 
Pavement 1 sensor per 3750 sq. yd. (3000 m2), with a minimum of one in the 

last 50 feet (15 m) of pavement 
Pavement Repairs 1 sensor per 10 patches, with a minimum of one sensor in the last 

patch 
Structural A minimum of one sensor at the end of the pour, with three others 

sensors available to be placed as directed by the engineer 
 
507.3  Proportioning, Mixing, Placing and Curing Field Placed Concrete.  The maturity method does not 
account for variations in strength due to proportioning, mixing, placing and curing of concrete. Proper methods shall 
be followed at all times during proportioning, mixing, placing and curing the field placed concrete. 
 
507.3.1  Field Placed Concrete Mix Requirements.  Mix constituents of the field placed concrete shall not change, 
and mix proportions of the field placed concrete shall not vary more than 5.0 percent from the concrete mix used to 
develop the strength-maturity relationship. The water cement ratio shall not vary by more than 0.02. 
 
507.3.2  Requiring Immediate Validation of Strength-Maturity Relationship.  If the mix constituents change 
more than 5.0 percent, the water cement ratio changes more than 0.02, the material sources change or the mixing 
operation changes, an immediate validation of the strength-maturity curve shall be done in accordance with Sec 
507.4. 
 
507.4 Validation of Strength-Maturity Relationship.  At a minimum, every seventh day of concrete placement a 
validation test shall be conducted to verify that in-place concrete strength is accurately represented by the strength 
maturity relationship. The engineer shall be notified at least one business day in advance of when and where the 
validation test will be done. 
 
507.4.1  Documentation for Validation.  The contractor shall document the air, slump, and water content from the 
batch of concrete tested and any deviations from the original job mix. 
 
507.4.2  Specimens for Validation.  During placement of the field placed concrete, a minimum of four compressive 
strength cylinders shall be fabricated and cured as specified in Sec 507.2.4.1. 
 
507.4.3  Sensor Location for Validation.  A temperature sensor shall be embedded to within 1/2 inch (13 mm) of 
the center of one cylinder for computing the maturity index from the measured temperature history as specified in 
Sec 507.2. 
 
507.4.4  Test Specimens for Validation.  Once the maturity index, according to the temperature monitored 
cylinder, is achieved which corresponds to the maturity index desired for the first critical action such as opening 
pavement to traffic or removing formwork, three cylinders shall be tested for compressive strength. 
 
507.4.5  Strength-Maturity Relationship Validated.  The average compressive strength of the three cylinders shall 
be compared to the compressive strength as determined by the strength-maturity relationship. If the predicted 
strength is within 10 percent or 200 psi, whichever is less, of the actual compressive strength, then the strength-
maturity relationship will be considered validated. 
 
507.4.6  Strength-Maturity Relationship Acceptable.  If the actual compressive strength is more than 10 percent 
or 200 psi (1380 kPa) above the compressive strength as determined by the strength-maturity relationship, then a 
new strength-maturity relationship may be developed. 
 
507.4.7  Strength-Maturity Relationship Not Validated.  If the actual compressive strength is more than 10 
percent or 200 psi (1380 kPa), whichever is less, below the compressive strength as determined by the strength-
maturity relationship, the contractor shall make cylinders to determine compressive strengths until a new strength-
maturity relationship has been developed. 
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507.5  Field Documentation.  The contractor shall provide the engineer with the following information prior to 
taking any field action based on the strength-maturity strengths: 
 
(a) Project number, route, county, and date tested. 
(b) A list of each concrete lot evaluated. 
(c) Station numbers. 
(d) Quantity of concrete. 
(e) Maturity index determined for each sensor location. 
(f) Estimated strength determined for each sensor location. 
  
507.5.1  Calibration and Verification Records.  The contractor shall record all test results for equipment 
calibration and verification, and shall maintain all results in an organized format. 
 
507.5.2  Availability of Test Results.  Test results shall be available to the engineer at all times. 
 
507.6  Basis of Payment. No additional payment will be made for compliance with this specification. 
 
SECTION 606 – GUARDRAIL, CRASHWORTHY END TERMINALS, ONE-STRAND ACCESS 
RESTRAINT CABLE AND THREE-STRAND GUARD CABLE 
 
Delete Sec 606.10.2.3.1 and substitute the following:       11/05 
 
606.10.2.3.1  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Specification 
Delineators 1065 

 
Delete Sec 606.10.2.3.2 – 606.10.2.3.4 and substitute the following:     11/05 
 
606.10.2.3.2  Construction Requirements. 
 
606.10.2.3.2.1  Delineator reflector colors shall correspond with pavement marking.  Delineators shall be sheeted on 
one side, facing oncoming traffic, unless otherwise specified.  Where guardrail divides opposing lanes of travel, the 
delineators shall have retroreflective sheeting on both sides corresponding to adjacent pavement markings.  
Guardrail located on ramps shall have red reflective sheeting placed on the reverse side of the reflector. 
 
606.10.2.3.2.2  Delineators will be installed according to manufacturer’s recommendations. 
 
606.10.2.3.2.3  Any damaged or missing delineators shall be replaced by the contractor at the contractor's expense. 
 
Delete Sec 606.10.4 and substitute the following:       11/05 
 
606.10.4  Basis of Payment.  The accepted quantities of guardrail, bridge anchors, end anchors, transition sections 
and bullnose guardrail systems, complete in place, will be paid for at the contract unit price for each of the pay items 
included in the contract.  No direct payment will be made for end sections or terminal connectors.  No direct 
payment will be made for setting posts in rock.  No direct payment will be made for guardrail delineators provided 
on new guardrail.  Delineators specified for installation on existing guardrail will be measured and paid for per each. 
 
Delete Sec 606.30.3.4 and substitute the following:       02/09 
 
606.30.3.4  The contractor may use Type C, D, and E end terminals where Type B units are specified or shown on 
the plans. 
 
Delete Sec 606.30.5 and substitute the following:       02/09 
 
606.30.5  Basis of Payment.  The accepted quantities of Type A, B C, D and E crashworthy end terminals, complete 
in place, will be paid for at the contract unit price.  Payment will be considered full compensation for complete 
installation including grading, any transition sections, backup assemblies or other items necessary for proper 
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installation of the end terminal or crash cushion as required.  If the contractor elects to use a flared Type A 
crashworthy end terminal, additional embankment as shown on the plans shall be provided at the contractor's 
expense. 
 
Delete Sec 606.50.2.4 and substitute the following:       06/06 
 
606.50.2.4  Aggregate Bedding.  Material for aggregate bedding shall consist of a durable  crushed stone, shot rock 
or broken concrete with approximately 20 percent of the pieces being between 1 inch and 3 inches in diameter but 
none greater than 3 inches.  The remainder of the material shall be such that provides a uniform, angular appearance.    
Acceptance by the engineer will be made by visual inspection. 
 
Delete Sec 606.50.2.5 and substitute the following:       11/05 
 
606.50.2.5  Delineators.  Delineator spacing and reflector colors shall be in accordance with Sec 617.30. 
 
Delete Sec 606.50.4 and substitute the following: 
 
606.50.4  Basis of Payment.  The accepted quantities of three-strand guard cable, end anchors, posts, hardware and 
aggregate bedding will be paid for at the contract unit price for each of the pay items included in the contract.  No 
direct payment will be made for setting posts in rock.  No direct payment will be made for guard cable delineators 
provided on new guard cable.  Delineators specified for installation on existing guard cable will be measured and 
paid for per each. 
 
SECTION 607 – FENCING  
  
Amend Sec 607.10 to include the following:       11/05 
 
607.10.3.5  Post braces shall be installed for each gate, corner, pull and end post.  The brace shall extend from the 
mid point of the gate, corner, pull and end post to the midpoint of the adjacent line post.  A truss rod shall be 
connected to the midpoint of the line post and run back to the bottom of the gate, corner, pull and end post.  The 
truss rod shall be equipped with a turnbuckle or other equivalent device for adjustment. 
 
SECTION 609 PAVED DRAINAGE 
 
Delete Sec 609.40.2 and substitute the following:       02/09 
 
609.40.2  Material.  Drain basins shall consist of a drop inlet of the size and type shown on the plans, grates and 
bearing plates for drop inlet, Group C pipe in the size shown on plans and concrete slope protection at pipe outlet as 
shown on plans.  These items shall be in accordance Division 1000, Material Details, and specifically as follows: 
 

Item Section 
Rock Ditch Lining 609.60 
Grates and Bearing Plates 614 
Drop Inlet 1033 

 
Delete Sec 609.40.4 and substitute the following:       02/09 
 
609.40.4  Basis of Payment.  Payment for the accepted drain basin, complete in place, will be paid for at the 
contract unit price per each.  Payment for the accepted quantities of Class 3 excavation required for installing the 
drop inlet for the drain basin will be paid for at the contract unit price. 
 
SECTION 612 – IMPACT ATTENUATORS 
 
Delete Sec 612.4.1 and substitute the following:      04/05;08/08 
 
612.4.1 Truck or Trailer Mounted Attenuator.  A truck mounted attenuator  or trailer mounted attenuator (TMA) 
shall be used for all moving operations conducted under traffic and as specified in the contract. Each TMA shall 
consist of an impact attenuator unit, a support vehicle, and truck-mounted or trailer mounted flashing arrow panel.  
Any damaged TMA shall be removed from service and either repaired or replaced to the satisfaction of the engineer. 
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Delete Sec. 612.4.2.2 and insert the following:       05/06 
 
612.4.2.2  A decal designed as a Type I object marker with MoDOT fluorescent orange retroreflective sheeting or a 
Type 3 object marker with MoDOT Type 3 yellow sheeting shall be applied to the lead module facing traffic for 
arrays located 12 feet (3.6 m) or less from the edge of the traveled way. 
 
 
SECTION 613 – PAVEMENT REPAIR 
 
Delete Sec 613.2 and substitute the following:       11/05 
 
613.2  Material.  All material, unless specified otherwise in this specification, shall be in accordance with Division 
1000, Material Details, and specifically as follows: 
 

Item Sectio
n 

Epoxy or Polyester Bonding Agents for Dowels 1039 
Concrete Curing Material 1055 
Material for Joints 1057 

 
Delete Sec 613.10.1 and substitute the following:       11/05 
 
613.10.1  Description.  Full depth pavement repairs shall consist of removing specified areas of existing variable 
thickness Portland cement concrete pavement and subsequent bituminous overlays and replacing the removed 
material with non-reinforced Portland cement concrete as shown on the plans. 
 
Delete Sec 613.10.2.2 and substitute the following:      11/05; 07/06 
 
613.10.2.2  All full depth pavement repairs exceeding 30 feet (9 m) in length shall be constructed with tie bars along 
the longitudinal centerline joint in accordance with Sec 502.  Dowel bars, tie bars and holes shall be as shown on the 
plans.  Dowel bars shall be epoxy coated.  Bar holes shall be drilled to the specified diameter and to the depth shown 
on the plans.  Equipment designed to drill multiple holes simultaneously will only be allowed provided such 
equipment causes no damage to existing pavement.  The holes shall be blown clean and allowed to dry.  The holes 
shall be injected with an approved epoxy or polyester bonding agent in accordance with Sec 1039.30 and shall fill 
the voids around the bar.  The bonding agent shall be thoroughly mixed in accordance with the manufacturer’s 
recommendations prior to injection into the holes.  The bonding agent shall be injected into the hole by inserting the 
injection device to the back of the hole and slowly withdrawing the device while dispensing sufficient material to 
completely fill the void around the bar when inserted.  Other methods may be used as approved by the engineer.  
The contractor shall use a method to prevent the bonding agent from flowing from the hole during placement of the 
bar and to create an effective face at the entrance of the hole.  The bar shall be inserted into the hole with a twisting 
motion so the material in the back of the hole is forced up and around the bar.  The bars shall be placed parallel to 
the surface and the centerline of the traveled way and shall not vary more than 1/4 inch (6 mm) in alignment.  Bars 
shall be firmly seated prior to placing concrete.   
 
Delete Sec 613.10.2.3.1 through 613.10.2.3.2 and substitute the following: 04/08 
 
613.10.2.3.1  When the repair is to be made and opened to traffic after 24 hours, the concrete shall be in accordance 
with the following requirements: 
 

Property Existing Slab Design Thickness Requirement 
Compressive Strength in 
24 hours 

8 in. (200 mm) or less 
9 in. (225 mm) 
10 in. (250 mm) or more 

3000 psi (21 MPa), min. 
2700 psi (18.6 MPa), min. 
2000 psi (14 MPa), min. 

Compressive Strength in 
28 days 

-- 4000 psi (28 MPa), min. 

aThe cure time shall be the time determined to reach this compressive strength.  The roadway 
may be opened to traffic when this compressive strength has been attained. 
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613.10.2.3.2  When the repair is to be made and opened to traffic in less than 24 hours, the concrete shall be in 
accordance with the following requirements: 
 

Property Existing Slab Design Thickness Requirement 
Compressive Strength in 
4 hoursa 

8 in. (200 mm) or less 
9 in. (225 mm) 
10 in. (250 mm) or more 

3000 psi (21 MPa), min. 
2700 psi (18.6 MPa), min. 
2000 psi (14 MPa), min. 

Compressive Strength in 
28 days 

-- 4000 psi (28 MPa), min. 

aThe cure time shall be the time determined to reach this compressive strength.  The roadway 
may be opened to traffic when this compressive strength has been attained. 

 
Delete Sec 613.10.2.9 in its entirety 11/06 
 
Delete Sec 613.20.2.1.1 and substitute the following: 04/05; 08/08 
 
613.20.2.1.1  Concrete shall be in accordance with the following requirements.  Compressive strength specimens shall be 
prepared in accordance with current MoDOT methods and cured to simulate actual field conditions.  Testing of compressive 
specimens shall be performed by methods and at facilities acceptable to the engineer.  A new trial mix may be required if the 
engineer determines the field conditions vary substantially from trial mix conditions.  The coarse aggregate for the concrete shall 
be Gradation E or Grade F in accordance with Sec 1005 or an optimized aggregate gradation approved by the engineer.  The 
optimized aggregate gradation shall have 100 percent passing the 3/4 inch (12.5 mm) sieve. 
 

Property Requirement 
Compressive Strength in 4 hours a 1600 psi (11 MPa), min. 
Compressive Strength in 24 hours 4000 psi (28 MPa), min. 
Air Content 4 percent, min. 
Slump 1 inch (25mm), max. 
 a The cure time shall be the time determined to reach this compressive 
strength.  The roadway may be opened to traffic when this compressive 
strength has been attained. 

 
Delete Sec 613.20.2.2 and substitute the following:       08/08 
 
613.20.2.2  When the repair can be protected from traffic for 24 hours or more, concrete shall be in accordance with the 
following.  Coarse aggregate for the concrete shall be in accordance with Sec 613.20.2.1.1. 
 

Property Requirement 
Compressive Strength in 4 hours a 1600 psi (11 MPa), min. 
Compressive Strength in 24 hours 4000 psi (28 MPa), min. 
Air Content 4 percent, min. 
Slump 1 inch (25mm), max. 

 a The cure time shall be the time determined to reach this compressive strength.  The roadway may be opened to traffic 
when this compressive strength has been attained. 
 
Delete Sec 613.20.2.3 and substitute the following:       06/08 
 
613.20.2.3  Compressible inserts shall be rectangular and shall have a minimum thickness of 1/4 inch (6 mm).  The 
material shall be preformed fiber expansion joint filler in accordance with Sec 1057 or, if approved by the engineer, 
other material may be used. 
 
Delete Sec 613.20.3.1 through 613.20.3.1.3 and substitute the following:   04/05; 08/07 
 
613.20.3.1  Removal of Concrete.  Repair limits shall extend beyond the delaminated or spalled area by 3 to 4 
inches (75 to 100 mm).  Boundaries of any removal shall be kept square or rectangular.  If repair areas are less than 
2 feet (0.6 m) apart, the areas shall be combined as one repair.  The maximum amount of spalling allowed on the 
edges of the channel will be 3/8 inch (9 mm).  The channel depth shall not exceed half the slab depth.  Concrete 
shall be removed by  a milling process.  Residue slurry from milling operations shall be removed in accordance with 
Sec 622.30.3.8.  If the top of dowel bars are exposed but not structurally damaged, the exposed section of the dowel 
bar shall be coated with an approved bond breaker. 
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613.20.3.1.1  Milling.  Milling equipment shall be in accordance with Sec 622.10, and shall be equipped with a 
device for stopping at a preset depth.  Milling may be performed either across lanes or parallel to the pavement 
centerline.  After milling, the bottom of the repair area shall be checked by sounding to ensure all unsound material 
has been removed.  Any unsound material remaining shall be chipped free.  All transverse sides of the removal shall 
be uniform and tapered 30° to 60° from vertical by milling or chipping.   If excessive concrete is removed, or if 
dowel bars or reinforcement are damaged to the extent to require full depth pavement repair, the cost for the repair 
shall be at the contractor’s expense. 
 
613.20.3.1.2  Full Depth Pavement Repair Required.  If during the removal of material for partial depth pavement 
repair the pavement constituted full depth pavement repair in accordance with Sec 613.20.1.2, removal operations 
shall cease at that location.  The contractor may conduct full depth pavement repair at that time, or temporarily patch 
the area and perform full depth pavement repair at a later date.  If the location is opened to traffic prior to the full 
depth pavement repair, all loose material shall be removed and either a bituminous material approved by the 
engineer or a concrete mixture in accordance with Sec 613.20.2 shall be used to patch the location.  Reestablishing 
joints or cracks in temporary repairs by sawing will not be required.  Material provided for temporary patches shall 
be provided at the contractor’s expense. 
 
Delete Sec 613.20.3.4.1 and substitute the following:       08/07 
 
613.20.3.4.1  Bonding Material.   Bonding material shall be applied in a thin even coat, shall cover the entire area, 
including the repair walls, shall overlap the pavement surface and shall be in accordance with the following. 
Delete Sec 613.20.3.5 and substitute the following:       08/07 
 
613.20.3.5  Resealing Joints and Cracks.  After the concrete has initial set, all longitudinal and transverse joint and 
crack inserts shall be removed by sawing.  All joints and cracks shall be sawed at least as wide as the rest of the joint 
or crack in the adjoining concrete, and the underlying concrete pavement.   All transverse joints and cracks shall be 
sawed to a minimum depth of 3/8 inch (9 mm) below the pavement surface.  All longitudinal joints abutting to an 
adjoining concrete pavement lane shall be sawed to a depth equal to 1/2 inch (12.5 mm) less than one-half of the 
pavement thickness. Where concrete extends into the shoulder, the saw cut shall be to the depth of the patch.  The 
reservoir  for any crack or joint wider that ¼ inch shall then be filled with a hot-poured, elastic-type concrete joint 
sealer in accordance with Sec 1057. 
 
Delete Sec 613.20.3.7 and substitute the following:       04/05 
 
613.20.3.7  Acceptance.  All pavement repairs will be sounded by the engineer prior to acceptance.  Sounding will 
not be performed until the repair material has reached design compressive strength and the repair has been open to 
traffic for a minimum of 30 days.  If sounding indicates unsound material, the entire pavement repair shall be 
removed to the limits designated by the engineer and replaced by the contractor at the contractor’s expense. 
 
Delete Sec 613.20.4.1 and substitute the following:       04/05 
 
613.20.4.1  Measurement for repairing spalled areas, cracks or joints will be made to the nearest 1/10 square yard 
(0.1 m2).  Any material removed beyond the repair area designated by the engineer due to the removal methods used 
by the contractor will not be included in the measurement for pavement repair.  Measurement of all concrete 
material furnished and placed in the repair of spalled areas, cracks or joints will be made to the nearest 1/10 cubic 
yard (0.1 m3).  Measurement for the saw cut to re-establish the   joint or  crack  will be made to the nearest linear 
foot (0.5 m). 
 
SECTION 614 – DRAINAGE FITTINGS 
 
Delete Sec 614.10.4 – 614.10.5 and substitute the following:      04/05 
 
614.10.4  Basis of Payment.  The accepted quantity of parallel bar grates and bearing plates, and curved vane grates 
and frames will be paid for at the contract unit price for each of the items included in the contract. 
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SECTION 616 – TEMPORARY TRAFFIC CONTROL 
 
Delete Sec 616.2 and replace with the following:       04/05 
 
616.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Section 
Temporary Traffic Control Devices 1063 

 
Insert Sec 616.3.1 and renumber subsequent sections accordingly:     10/07 
 
616.3.1  All workers within highway right of way who are exposed to traffic or construction equipment shall wear 
high-visibility safety apparel meeting Class 2 or Class 3 requirements of ANSI/ISEA 107-2004 publication entitled, 
“American National Standard for High-Visibility Safety Apparel and Headwear”. 
 
Amend Sec 616.3 to include the following:        10/07 
 
616.3.4  The contractor shall: 

 
(a) Designate a trained person at the project level who has the primary responsibility, with sufficient 

authority, for implementing the traffic management plan and other safety and mobility aspects of the 
project. The name of that person, proof they successfully completed MoDOT’s Advanced Work Zone 
course, ATSSA’s Traffic Control Supervisor course or an approved equivalent training course, and a 
24-hour contact number for that person shall be provided to the engineer at the pre-construction 
meeting.  Re-certification will be required as dictated by the organization providing the training. 

 
(b) Ensure all contractor personnel are trained in traffic control to a level commensurate with their 

responsibilities. 
 

(c) Advise the engineer, as required, at least two working days before any work requiring a lane closure 
begins and 14 calendar days prior to the imposition of height, width and weight restrictions. 

 
(d) Perform quality control of work zones to promote consistency and ensure compliance with contract 

documents, policies and guidelines.  
 
Delete Sec 616.4.1.2 and renumber subsequent sections accordingly     08/07 
 
Delete Sec 616.4.2.5 and substitute the following:      10/07; 08/08 
 
616.4.2.5  As soon as possible after observing a traffic control deficiency, the engineer will report the deficiency to 
the contractor, either verbally or in writing.  After receiving notification, if the contractor does not make corrections 
within an agreed upon timeline, order records or suspension of the work may occur.  Regardless of the severity of 
the deficiency, corrections shall be made as soon as possible to maintain a quality work zone. 
 
616.4.2.5.1  The severity of a deficiency will be categorized as follows: 

 
(a)  Category 1 – Presents an immediate danger to the traveling public or workers and needs to be 
addressed immediately.  
 
(b)  Category 2 – The situation doesn’t pose an immediate threat to either the public or the workers, but can 
impact the proper functioning of the work zone.   
 
(c)  Category 3 – The situation doesn’t impact the functioning of the work zone but is more of a 
maintenance or aesthetic issue.  
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616.4.2.5.2  When the engineer determines that the contractor has not made a good faith effort in correcting a 
deficiency as agreed upon in Sec 616.4.2.5, an order record will be issued and the contractor will be notified if the 
following timelines to correct the deficiency. 

 
(a)  A Category 1 deficiency shall be corrected within one hour. 
 
(b)  A Category 2 deficiency shall be corrected within 24 hours. 
 
(c)  A Category 3 deficiency shall be corrected within 96 hours. 

 
616.4.2.5.3  When the engineer determines the contractor has not made a good faith effort in complying with an 
order record issued in accordance with Sec 616.4.2.5.2, the following action may be taken: 
 

(a)  A second order record will be issued. 
 
(b)  The engineer may find the contractor in violation of the contract in accordance with Sec 105. 
 

616.4.2.5.4  For reoccurring deficiencies of similar nature within the contractor’s control, the engineer may issue 
order records in accordance with Sec 616.4.2.5.3, bypassing Sec 616.4.2.5.2 requirements. 
 
Delete Sec 616.4.3 and substitute the following:      08/07; 12/08 
 
616.4.3  Each flagger, automated flagger assistance devices (AFAD) operator, portable flagger device (PDF) 
operator and pilot vehicle operator shall maintain a valid flagger certification card that certifies the individual has 
been trained in the principles of flagging in accordance with the MUTCD.  Certifications will not be required in 
emergency situations that arise due to actions beyond the contractor’s control when flagging is necessary to maintain 
safe traffic control on a temporary basis.  All flagging, AFAD, PFD and pilot vehicle operations shall be in 
accordance with the MUTCD.  Flaggers and pilot vehicles shall be provided as shown on the plans or as approved or 
directed by the engineer.  When not specified in the plans, the contractor may use a Type B (Red/Yellow Lens) 
AFAD PFD or pilot vehicle to supplement the flagging operation upon approval from the engineer.  When two-way 
traffic is maintained over a single lane, each flagger, AFAD operator, if used in tandom, and pilot vehicle operator 
involved in the traffic flagging operation shall be equipped with a portable, two-way, communication system 
approved by the engineer.  When the AFED or PFD are not in use they shall be removed from the roadside. 
 
Delete Sec 616.8.3 and substitute the following:       12/08 
 
616.8.3  Portable Traffic Signals.   Portable traffic signals shall be in accordance with Sec 1063.  The contractor 
shall place the portable traffic signal (PTS) units a minimum of 6 feet (2 m) beyond the edge of shoulder at the 
location shown on the plans or as directed by the engineer.  Each unit shall be level to the satisfaction of the 
engineer.  Each PTS shall be delineated with a minimum of five non-metallic drum-like channelizers.  The PTS shall 
not be located in the median. 
 
Amend Sec 616.9 as follows; renumber subsequent sections accordingly:    12/08 
 
616.9  Portable Flagger Device.  Portable flagger devices (PFD) shall be installed on each side of roadway per 
direction and in accordance with Sec 1063.9. 
 
Delete Sec 616.10 and 616.10.1 and substitute the following:     08/07; 08/08 
 
616.10  Basis of Payment. Temporary traffic control devices specified in the traffic control plan or authorized by 
the engineer will be paid for at the contract unit price for each of the pay items included in the contract.  No direct 
payment will be made for the following: 
 

(a)  Incidental items necessary to complete the work, unless specifically provided as a pay item in the 
contract. 

 
(b)  Installing, operating, maintaining, cleaning, repairing, removing or replacing traffic control devices. 
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(c)  Covering and uncovering existing signs and other traffic control devices. 
 
(d)  Relocating temporary traffic control devices, including permanent traffic control devices temporarily 

relocated, unless specifically included as a pay item in the contract. 
 
(e)  Worker apparel. 
 
(f)  Flaggers, AFADs, pilot vehicles, and appurtenances at flagging stations. 
 
(g)  Furnishing, installing, operating, maintaining and removing construction-related vehicle and equipment 

lighting. 
 
(h)  Construction and removal of temporary equipment crossovers, including restoring pre-existing 

crossovers.  
 
 
SECTION 617 – CONCRETE TRAFFIC BARRIER 
 
Delete Sec 617.20.in its entirety and substitute the following:     11/06; 02/09 
 
SECTION 617.20  TEMPORARY TRAFFIC BARRIER 
 
617.20.1  Description.  This work shall consist of furnishing, installing, relocating and removing temporary traffic 
barrier as shown on the plans or as directed by the engineer.  For purposes of this specification, temporary concrete 
traffic barrier will be defined as Type F concrete traffic barrier or approved alternate barrier system that meets 
NCHRP 350 criteria and has FHWA acceptance.. 
 
617.20.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Section/Specificatio
n 

Temporary Traffic Barrier 1064 
Anchor Bolts ASTM A 307 

 
617.20.2.1 New temporary traffic barrier will not be required; however, barrier shall be in a serviceable condition 
during installation and relocation as determined by the engineer.   
 
617.20.2.2 Two-loop or three-loop temporary Type F concrete traffic barrier may be used at the option of the 
contractor. 
 
617.20.2.2.1  When the two-loop and three-loop styles of Type F temporary concrete traffic barrier are used in 
combination, the keeper pin assembly will be required.  Visual cracks in the loop steel will be cause for rejection of 
the barrier unit by the engineer.   
 
617.20.2.2.2  Existing two-loop concrete barrier owned by contractors or previously accepted two-loop concrete 
barrier in a manufacturer’s stockpile (inventory) will be allowed for use on MoDOT projects if:  

 
(a) The barrier was fabricated prior to January 1, 2004. 
 
(b)  Either the MoDOT acceptance stamp is legible on the barrier or certification is provided by the 
contractor stating that the barrier was fabricated prior to January 1, 2004, and in accordance with MoDOT 
specifications. 
 
(c) The barrier is in acceptable condition. 

 
617.20.2.3  Other types of temporary traffic barrier will be allowed if the barrier has been approved in accordance 
with Sec 1064 and meets the project specific need as approved by the engineer. 
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617.20.3  Certification.  The contractor shall provide to the engineer a barrier manufacturer's certification that the 
barrier furnished is in accordance with the contract documents prior to use. 
 
617.20.4  Construction Requirements. 
 
617.20.4.1    As directed by the engineer, damaged units shall be immediately replaced and removed from the right 
of way at the contractors expense. 
 
617.20.4.2  All barrier sections shall remain the property of the contractor unless specified otherwise in the contract. 
 
617.20.4.3  Equipment or material shall be stored a minimum of 4 feet (1.2 m) away from loop system Type F 
temporary concrete traffic barrier.  .  For other temporary barriers approved for use, equipment or material shall be 
stored no closer than the maximum deflection that occurred during NCHRP 350 impact tests or specified by the 
manufacturer. 
 
617.20.4.4  Temporary concrete traffic barrier shall not be anchored unless shown on plans or approved by the 
engineer.  Anchoring of Type F temporary concrete traffic barrier shall be as shown on the plans.  Other types of 
temporary traffic barrier shall be anchored in accordance with the manufacturer’s recommendations. 
 
617.20.5  Method of Measurement.  Measurement of temporary traffic barrier and relocated temporary traffic 
barrier will be made to the nearest 1/2 linear foot (0.1 m) for each continuous length and totaled to the nearest linear 
foot (0.5 m) for the sum of the lengths.  Measurement of temporary traffic barrier height transitions and relocated 
temporary traffic barrier height transitions will be made per each. 
 
617.20.6  Basis of Payment.  Accepted temporary concrete traffic barrier and temporary concrete traffic barrier 
height transitions will be paid for at the contract unit price for each of the pay items included in the contract.  
Accepted relocated temporary concrete traffic barrier and relocated temporary concrete traffic barrier height 
transitions will be paid for at the contract unit price for each of the pay items included in the contract. 
 
Delete Sec 617.30 and Substitute the following:       02/09 
 
SECTION 617.30  TRAFFIC BARRIER DELINEATORS 
 
Delete Sec 617.30.2 and substitute the following:       11/05 
 
617.30.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Specification 
Delineators 1065 

 
Delete Sec 617.30.3.1 – 617.30.3.2.1 and substitute the following:    11/05, 02/09 
 
617.30.3.1  Delineators shall be placed on all e traffic barrier spaced at 50-foot (15 m) intervals. 
 
617.30.3.2  Delineator reflector colors shall correspond with pavement marking.  Delineators shall be sheeted on one 
side, facing oncoming traffic, unless otherwise specified.  Where permanent concrete traffic barrier divides opposing 
lanes of travel, the delineators shall have retroreflective sheeting on both sides corresponding to adjacent pavement 
marking. 
 
617.30.3.2.1  Delineators mounted on permanent concrete traffic barrier shall be anchored with galvanized 
mechanical fasteners that prevent movement in accordance with the manufacturer’s recommendations. 
 
Delete Sec 617.30.4 and substitute the following:       02/09 
 
617.30.4  Basis of Payment.  No direct payment will be made for traffic barrier delineators provided on new 
permanent concrete traffic barrier or temporary traffic barrier.  Delineators specified for installation on existing 
permanent concrete traffic barrier will be measured and paid for per each. 
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SECTION 620 – PAVEMENT MARKING 
 
Delete Sec 620 in its entirety and substitute the following:      10/07 
 

SECTION 620 
 

PAVEMENT MARKING 
 
620.1  Description.  This work shall consist of furnishing, installing, maintaining and removing temporary and 
permanent pavement marking as shown on the plans, as specified herein or as directed by the engineer. 
 
620.2  Construction Requirements. 
 
620.2.1  General. 
 
620.2.1.1  All pavement marking shall be in accordance with the latest edition of the MUTCD and the FHWA 
Standard Highway Signs at the time of the bid opening. 
 
620.2.1.2  All pavement marking shall be uniform in appearance with crisp, well-defined edges and shall be uniform 
in width and thickness.  Surface distribution of the beads shall be uniform. 
 
620.2.1.3  Longitudinal pavement marking shall not be placed on longitudinal joints. 
 
620.2.1.4  The contractor will be responsible for the protection of all liquid pavement marking until the pavement 
marking has reached a no-track state as determined by the engineer. 
 
620.2.1.5  Damage to pavement marking as a result of the contractor’s operations, including resurfacing of 
shoulders, shall be repaired or replaced at the contractor’s expense. 
 
620.2.1.6  All pavement marking shall be installed in accordance with this specification and all manufacturer’s 
recommendations.  Manufacturer’s written application or installation instructions shall be provided by the contractor 
to the engineer. 
 
620.2.1.7  The engineer will check application rates occasionally during the course of the work. 
 
620.2.1.8  When surface preparation is required, the area prepared shall be 1 inch wider than the final pavement 
marking and shall meet the requirements of Sec 620.2.4.2.  The method of surface preparation shall not cause 
structural damage to the pavement and shall meet the approval of the engineer. 
 
620.2.2  Permanent Pavement Marking.  
 
620.2.2.1  On roadways open to traffic, permanent pavement marking shall be in place no later than five days after 
final paving operations, except when the permanent striping will be placed within the rumble strip, then the 
permanent striping shall be placed no later than five days after the completion of the rumble strip.  Permanent 
pavement marking applications for surface treatments requiring more than five days of cure shall be placed in 
accordance with manufacturer’s recommendations and as directed by the engineer. 
 
620.2.2.2  When installing permanent pavement marking, the contractor shall begin intermittent pavement marking, 
starting with the gap, immediately after the last existing intermittent pavement marking to maintain the specified 
cycle length along the entire length of the intermittent pavement marking line. 
 
620.2.2.3  If the permanent pavement marking cannot be placed according to these specifications and the road is to 
be opened to traffic with no permanent pavement marking in place, the contractor shall, at the direction of the 
engineer, place and maintain temporary pavement marking at the contractor’s expense.  The contractor shall remove 
temporary pavement marking and place the permanent pavement marking according to these specifications and as 
directed by the engineer. 
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620.2.3  Inspection.  
 
620.2.3.1  Permanent pavement marking will be inspected following installation.  The engineer will measure the 
initial retroreflectivity with a retroreflectometer.  Measurements will be taken no sooner than seven days after 
application. .  Contractor may clean any pavement markings at the contractor’s expense prior to measurements being 
taken.  Uncleaned pavement markings shall not be grounds for dispute of retroreflectivity readings. 
 
620.2.3.2  If the performance inspection discloses any permanent pavement marking that does not meet the 
acceptance requirements, the contractor shall repair or replace such work to the satisfaction of the engineer within 
30 days of notification, at the contractor's expense. 
 
620.2.3.3  Upon completion of the initial performance inspection and after satisfactory completion of any necessary 
corrections, the engineer will notify the contractor, in writing, of the date of acceptance and release the contractor 
from further performance responsibility. 
 
620.2.4  Acceptance.  
 
620.2.4.1  Retroreflectivity inspection will be performed by the engineer using a 30-meter geometry 
retroreflectometer at 0.1 mile (0.16 km) intervals for a mobile retroreflectometer.  If a hand held retroreflectometer 
is used, the intervals and acceptance shall be in accordance with MoDOT Test Method TM 80.  Retroreflectivity 
acceptance requirements will be as follows: 
 

Retroreflectivity Acceptance Requirements 
Type of Material Color Millicandelas/m2/lux 

(Minimum Initial) 
Epoxy White 300 
 Yellow 225 
Preformed Marking 
Tape 

White Per Manufacturer's 
Specifications 

 Yellow Per Manufacturer's 
Specifications 

Paint White 300 
 Yellow 225 
Polyurea White 300 
 Yellow 225 

 
 
620.2.4.2  Visual inspection requirements shall be as follows: 
 

(a)  Lateral deviation shall not exceed one inch in 100 feet (25 mm in 30 m). 
 
(b)  Width of markings shall not deviate more than shown in the following table: 
 

 
Marking Width Tolerance 

Marking Width Requirement 
4 inch (100 mm) + 1/4 inch (6 mm) 
6 and 8 inches (150 mm to 200 
mm) 

± 1/4 inch (6 mm) 

10 inches (250 mm) and above  ± 1/2 inch (12 
mm) 

(c)  Length of markings shall not deviate more than 3 inches (75 mm) in 10 feet  
(3 m). 

 
620.2.4.3  Deductions for pavement marking, based upon average readings obtained using hand-held retroreflectometers or 0.1 
mile (0.16 km) interval readings using a 30-meter geometry retroreflectometer, shall be as shown below.  These deductions will 
not be applied if 98 percent of the readings meet the retroreflectivity acceptance requirements of Sec 620.2.4 and no readings are 
at or below the removal criteria as shown below. 
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White a Yellow a Percent of Contract Price 
>=300 >=225 100 

290-299 215-224 80 b 
280-289 205-214 60 b 
270-279 195-204 50 b 

<270 <195 Remove 
a Millicandelas/m2/lux 
b Contractor has the option to accept this reduction in pay for this work or to remove and 
replace at the contractor’s expense. 

 
620.2.5  Temporary Pavement Marking for Milling, Grinding and Resurfacing Operations.  The contractor 
shall place and maintain preformed short term marking tape or temporary raised pavement markers on pavement 
undergoing milling, grinding or resurfacing operations.  At the completion of each day’s operation, the contractor 
shall install and maintain temporary pavement marking until permanent pavement marking material has been placed 
as specified in the contract, at the contractor’s expense.  At no time shall more than one mile (1.6 km) of roadway 
behind the operation be unmarked.  The contractor shall ensure all pavement marking, temporary or permanent, has 
been placed prior to leaving the work zone unattended.  Pavement marking shall be replaced in the same 
configuration as the previously existing pavement marking unless otherwise shown on the plans or directed by the 
engineer. 
 
620.2.5.1  On two-lane, two-way roadways with "no passing zone" marking, all yellow centerline marking shall be 
replaced with temporary raised pavement markers with yellow on both sides.  White lane line marking on climbing 
or turn lanes shall be replaced with white/red raised pavement markers with white facing traffic.  Temporary raised 
pavement markers shall be in accordance with Sec 620.60. 
 
620.2.5.2  On resurfacing projects, when the adjacent layer of resurfacing has not been placed and the existing 
centerline or lane line marking has been obliterated, the temporary marking shall be placed on the higher layer at the 
centerline of the roadway or lane.  Any temporary pavement marking damaged, displaced or missing before the final 
pavement marking is installed shall be replaced at the contractor's expense within two hours’ upon notification from 
the engineer. 
 
620.2.5.3   If temporary pavement marking is to be in place more than fifteen days, the engineer may require that 
temporary paint be placed and maintained at the contractor’s expense.  Temporary paint shall have a minimum 
initial retroreflectivity of 150 mcd/m2/lux. Temporary paint shall be maintained at a minimum retroreflectivity of 
100 mcd/m2/lux with a least 95 percent of the stripe present.  When temporary paint is used on the final pavement 
surface and permanent pavement marking will be done by others, any paint outside of the final pavement marking 
footprint shall be removed by and at the contractor’s expense. 
 
620.2.6  Temporary Pavement Marking for Traffic Pattern Changes.  The contractor shall place pavement 
marking paint, preformed removable pavement marking tape or preformed short-term pavement marking tape for 
bypasses, lane shifts, narrow lanes and other traffic pattern changes as shown on the plans and all other conditions 
not described in Sec 620.2.5.  The contractor shall install and maintain temporary pavement marking until the 
permanent marking material has been placed as specified in the contract. 
 
620.2.6.1  For temporary marking durations of less than two weeks, and when removal of the temporary marking is 
not required, preformed short term pavement marking tape may be used as specified in Sec 620.30. 
 
620.2.6.2  For temporary marking requiring removal of the marking, preformed removable pavement marking tape 
shall be used as specified in Sec 620.30, unless otherwise shown on the plans.  Other pavement marking may be 
used in lieu of preformed removable pavement marking tape with approval from the engineer. 
 
SECTION 620.10  PREFORMED PAVEMENT MARKING TAPE 
 
620.10.1  Description.  This work shall consist of furnishing and placing preformed pavement marking tape, as 
specified, at locations shown on the plans or as directed by the engineer. 
 
620.10.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
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Item Section 

Preformed Pavement Marking 
Tape 

1048.10 

 
620.10.3  Construction Requirements. 
 
620.10.3.1  Preformed pavement marking tape shall be installed according to the manufacturer's recommendations.  
A copy of the manufacturer’s installation specifications shall be provided to the engineer. 
 
620.10.3.1.1  Type 1 preformed pavement marking tape shall be installed in accordance with the manufacturer’s 
recommendations. 
 
620.10.3.1.2  Type 2 preformed pavement marking tape shall be installed in a groove in accordance with the 
manufacturer’s recommendations. 
 
620.10.3.1.3  Arrows, words and symbols shall be white and may be formed from one piece or multiple pieces of 
Type 2 preformed pavement marking tape material specifically designed for intersection marking. 
 
620.10.4  Acceptance.  Acceptance for pavement markings, except for intersection markings, shall be in accordance 
with Sec 620.2.4.  Acceptance for intersection markings will be based on visual inspection.    
 
620.10.5  Method of Measurement.  
 
620.10.5.1  Final measurement will not be made except for authorized changes during construction or where 
appreciable errors are found in the contract quantity.  The revision or correction will be computed and added to or 
deducted from the contract quantity. 
 
Delete Sec 620.10.5.2 and substitute the following:       10/08 
 
620.10.5.2  Where required, measurement of 4-inch (100 mm), 6-inch (150 mm), 8-inch (200 mm), 12-inch (300 
mm)  and 24-inch (600 mm) pavement marking will be made to the nearest linear foot (0.5 m).  Where intermittent 
lines are specified, deductions will be made for the gaps in pavement marking. 
 
620.10.5.3  Where required, measurement of arrows, words and symbols will be made per each. 
 
620.10.6  Basis of Payment.  The accepted quantity of preformed pavement marking tape will be paid for at the 
contract unit price for each of the pay items included in the contract. 
 
SECTION 620.20  PREFORMED REMOVABLE PAVEMENT MARKING TAPE 
 
620.20.1  Description.  This work shall consist of furnishing and placing preformed removable marking tape at 
locations shown on the plans or as directed by the engineer. 
 
620.20.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Section 
Preformed Removable Pavement Marking 
Tape 

1048.20 

 
620.20.3  Construction Requirements.  All preformed removable pavement marking tape within the project limits 
shall be maintained by the contractor at the contractor’s expense in a manner approved by the engineer.  All 
preformed removable marking tape shall be installed according to the manufacturer's recommendations. 
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Delete Sec 620.20.4 and substitute the following:       10/08 
 
620.20.4  Method of Measurement.  Measurement of 4-inch (100 mm), 6-inch (150 mm),  
8-inch (200 mm), 12-inch (300 mm) and 24-inch (600 mm) preformed removable pavement marking tape will be 
made in accordance with Sec 620.10.5. 
with Sec 620.10.3.2. 
 
620.20.5  Basis of Payment. 
 
620.20.5.1  The accepted quantity of preformed removable pavement marking tape will be paid for at the contract 
unit price for each of the pay items included in the contract, except when used for temporary pavement marking, 
payment will be made in accordance with Sec 620.20.5.2. 
 
620.20.5.2  The accepted quantity of temporary pavement marking will be paid for at the contract unit price for each 
of the pay items included in the contract.  Payment will be made for the initial installation only.  Repair or 
replacement of the temporary pavement markings will be at the contractor’s expense. 
 
SECTION 620.30  PREFORMED SHORT TERM PAVEMENT MARKING TAPE 
 
620.30.1  Description.  This work shall consist of furnishing and placing preformed short-term pavement marking 
tape at locations shown on the plans or as directed by the engineer.  With approval from the engineer, pavement 
marking paint may be used in lieu of preformed short term pavement marking tape at the contractor’s expense. 
 
620.30.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Section 
Preformed Short Term Pavement Marking 
Tape 

1048.30 

 
620.30.3  Construction Requirements.  Preformed short term marking tape shall be installed according to the 
manufacturer's recommendations. 
 
Delete Sec 620.30.4 and substitute the following:       10/08 
 
620.30.4  Method of Measurement.  Measurement of preformed short term pavement marking tape will be made in 
accordance with Sec 620.10.5. 
 
620.30.5  Basis of Payment.  The accepted quantity of preformed short-term pavement marking tape will be paid 
for at the contract unit price for each of the pay items included in the contract, except as follows.  When preformed 
short term marking tape is used in accordance with Sec 620.2.5, then no direct payment will be made.  When 
preformed short term marking tape is used in accordance with Sec 620.2.6, payment will be made in accordance 
with Sec 620.20.5.2. 
 
SECTION 620.40 PAINT FOR PAVEMENT MARKING 
 
620.40.1  Description.  This work shall consist of furnishing and placing pavement marking paint and drop-on glass 
beads at locations shown on the plans or as directed by the engineer.  When paint is specified, the contractor may 
use either waterborne or acrylic copolymer pavement marking paint at the contract unit price in accordance with this 
specification and with approval from the engineer. 
 
Delete Sec 620.40.2 and substitute the following:       10/08 
 
620.40.2  Material.  Traffic paint shall be used as specified on the plans or as approved by the engineer.  Material 
for application of traffic marking paint shall be in accordance with Division 1000, Material Details, and specifically 
as follows: 
 

Item Section 
Drop-On Glass Beads 1048.40.5 
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Acrylic Copolymer Fast Dry Pavement Marking 
Paint 

1048.80 

High Build Acrylic Waterborne Pavement Marking 
Paint 

1048.90 

Acrylic Waterborne Pavement Marking Paint 1048.100 
 
620.40.3  Construction Requirements. 
 
620.40.3.1  Equipment.  All equipment for application of pavement marking paint shall be of such design and 
maintained in such a condition to properly and evenly apply marking paint and drop-on glass beads. 
 
Delete Sec 620.40.3.2 and substitute the following:       10/08 
 
620.40.3.2  Surface Preparation.  The surface on which paint is to be placed shall be clean and dry.  Paint shall not 
be applied in damp conditions or if there is any evidence of surface moisture on the pavement. On new Portland 
cement concrete surfaces, the curing compound shall be removed in accordance with Sec 620.70.3.3. 
 
620.40.3.3  Weather Limitations.  The pavement surface temperature and air temperature shall be determined 
before the start of each day of marking operation and at any other time deemed necessary by the engineer.  
Temperatures shall be obtained in accordance with MoDOT Test Method TM 20. 
 
620.40.3.3.1  For waterborne applications, the pavement surface temperature and ambient air temperatures shall be 
above 50 F (10 C).  Waterborne paint shall not be applied if the forecast conditions for the eight hours immediately 
following final application include precipitation or temperatures below 50 F (10 C). 
 
620.40.3.3.2  For acrylic copolymer applications, the pavement surface temperature and ambient air temperature 
shall be above 35 F (2 C). 
 
620.40.3.4  Paint Application.  
 
620.40.3.4.1  Paint shall be machine applied using spray guns designed and adjusted to apply paint at the required 
thickness and width.  If there is any evidence of gun clogging, splattering or uneven paint distribution, painting 
operations shall cease until equipment is restored to proper operation. 
 
620.40.3.4.2  Painting of stop lines, arrows, words and symbols may be applied by hand using paint spray 
equipment.  Equipment shall be capable of applying paint evenly to the required thickness.  Dimensions shown on 
the plans shall be used for arrows, words and symbols. 
 
Delete Sec 620.40.3.4.3 and substitute the following:       10/08 
 
620.40.3.4.3  High-Build paint shall be applied to a minimum wet thickness of 20 mils (0.500 mm).  The wet film 
thickness of the applied paint shall be tested with a paint thickness gauge as directed by the engineer. 
 
Delete Sec 620.40.3.4.4 and 620.40.3.4.5 and substitute the following:     10/08 
 
620.40.3.4.4  Acrylic waterborne paint and acrylic copolymer paint shall be applied to a minimum wet thickness of 
15 mils ( 0.380 mm).  The wet film thickness of the applied paint shall be tested with a paint thickness gauge as 
directed by the engineer.   
 
620.40.3.4.5  Paint may be heated to a maximum temperature of 150 F (66 C) for waterborne and 125 F (52 C) for 
acrylic copolymer before application. 
 
620.40.3.4.6  Finished markings shall have well-defined edges, and lateral deviation shall not exceed one inch in 
100 feet (25 mm in 30 m). 
 
620.40.3.5  Drop-On Glass Bead Application.  Drop-on glass beads shall be mechanically applied to the wet paint 
directly behind the paint spray guns.  Glass beads shall be applied at a rate required to meet the provisions of Sec. 
620.2.4.1.  For stop lines, arrows, words and symbols, glass beads may be applied by hand.  Glass beads shall be 
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applied evenly and shall completely cover the painted area.  If beads do not embed properly in the paint, all marking 
operations shall cease until corrections are made. 
 
620.40.3.6  Quality of Work.  The applied marking paint shall be inspected continually for overall quality.  The 
glass beads shall appear uniform on the entire marking surface.  The cured paint shall properly adhere to the 
pavement surface.  If the marking paint does not provide initial nighttime retroreflectivity or if the marking does not 
have the required minimum thickness or required color, the contractor shall re-apply the marking paint to the 
required thickness, at the contractor’s expense, and shall meet all requirements as described above. 
 
620.40.4  Method of Measurement.  Measurement of 4-inch (100 mm), 6-inch (150 mm),  
8-inch (200 mm), 12-inch (300 mm) and 24-inch (600 mm) pavement marking paint will be made in accordance 
with Sec 620.10.5. 
 
620.40.5  Basis of Payment.  The accepted quantity of pavement marking paint will be paid for at the contract unit 
price for each of the pay items included in the contract, except when used for temporary pavement marking, 
payment will be made in accordance with Sec 620.20.5.2. 
 
SECTION 620.50  PAVEMENT MARKING REMOVAL 
 
620.50.1  Description.  This work shall consist of all necessary operations for removal of existing pavement 
marking when no longer required. 
 
Delete Sec 620.50.2 and substitute the following:       10/08 
 
620.50.2  Construction Requirements.  Removal of all pavement marking within the project limits shall be as 
shown on the plans or as directed by the engineer.  Pavement marking shall be completely removed to the 
satisfaction of the engineer with minimal damage to the pavement.  No more than five percent of the existing 
marking shall remain.  The pavement surface shall not be left scarred with an image that might mislead traffic.  Any 
excess damage or scarring of the pavement shall be repaired at the contractor's expense.  It is the contractor’s 
responsibility to determine what type of material needs to be removed. 
 
620.50.3  Method of Measurement. 
 
620.50.3.1  Final measurement will not be made, except for authorized changes, during construction or where 
significant errors are found in the contract quantity.  The revision or correction will be computed and added to or 
deducted from the contract quantity. 
 
620.50.3.2  Where required, measurement for the removal of pavement markings will be made to the nearest linear 
foot (0.5 m).  Where intermittent lines are specified or existing, deductions will be made for gaps in the removal.  
Measurement will not be made for removal of pavement marking within the limits of a bypass roadway or other 
roadway to be obliterated at the completion of the project. 
 
620.50.4  Basis of Payment.  The accepted quantity of pavement marking removal will be paid for at the contract 
unit price for each of the pay items included in the contract. 
 
SECTION 620.60  TEMPORARY RAISED PAVEMENT MARKERS 
 
620.60.1  Description.  This work shall consist of installing, maintaining and removing reflectorized temporary 
raised pavement markers (RPM’s) on roadway lane lines, centerlines or edge lines as shown on the plans or as 
directed by the engineer. 
 
620.60.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
 

Item Section 
Temporary Raised Pavement 
Markers 

1048.50 
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620.60.3  Construction Requirements. 
 
620.60.3.1  Temporary RPM’s shall be of the colors shown on the plans unless otherwise directed by the engineer.  
Reflective faces shall be oriented to face traffic.  Temporary RPM's shall be installed according to the 
manufacturer's recommendations and placed at approximately 40-foot (12 m) intervals. 
 
620.60.3.1.1  Type 1 Temporary RPM’s, with covers, shall be used for surface treatment projects as defined in Sec 
413 when temporary RPM’s are specified. When used for other than surface treatment projects no covers are 
required. 
 
620.60.3.1.2  Type 2 Temporary RPM’s shall be used as shown on the plans. 
 
620.60.3.2  On resurfacing projects, temporary RPM’s shall be removed on intermediate lifts of asphalt before 
additional lifts are laid above them.  Temporary RPM’s on final wearing surfaces shall be removed if specified on 
the plans or as directed by the engineer. 
 
620.60.4  Method of Measurement.  Final measurement will not be made, except for authorized changes, during 
construction or where appreciable errors are found in the contract quantity.  Where required, measurement of 
temporary raised pavement markers will be made per each.  The revision or correction will be computed and added 
to or deducted from the contract quantity. 
 
620.60.5  Basis of Payment.  The accepted quantity of temporary RPM’s will be paid for at the contract unit price 
for each of the pay items included in the contract, except when temporary RPM’s are used in accordance with Sec 
620.2.5, then no direct payment will be made.  No direct payment will be made for the removal of temporary 
RPM’s. 
 
SECTION 620.70  EPOXY PAVEMENT MARKING MATERIAL.  
 
620.70.1  Description.  This work shall consist of furnishing and placing epoxy pavement marking material and 
drop-on glass beads at locations shown on the plans or as directed by the engineer. 
 
620.70.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
  

Item Section 
Epoxy Pavement Marking 
Material 

1048.60 

Drop-On Glass Beads 1048.40.5 
 
620.70.3  Construction Requirements. 
 
620.70.3.1  Equipment.  The application equipment shall have a system capable of spraying epoxy pavement 
marking material in the proportions recommended by the manufacturer.  The application equipment shall include the 
following features. 
 
620.70.3.1.1  Individual material reservoirs or space for storage of Part A and Part B of the epoxy material, equipped 
with the necessary stirring or blending equipment to ensure delivery of uniformly mixed components to the mixing 
unit. 
 
620.70.3.1.2  Heating equipment of sufficient capacity to maintain the individual components at the manufacturer's 
recommended temperature and the capability to producing the required amount of heat at the mixing head and gun 
tip to maintain those temperatures within the tolerances recommended by the manufacturer for spray application. 
 
620.70.3.1.3  Drop-on glass beads shall be mechanically applied to the wet epoxy paint directly behind the spray 
guns at a rate required to meet the provisions of Sec. 620.2.4.1.  For stop lines, arrows, words and symbols, glass 
beads may be applied by hand.  Glass beads shall be applied evenly and shall completely cover the painted area.  If 
beads do not embed properly in the paint, all marking operations shall cease until corrections are made. 
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620.70.3.1.4  Each proportioning unit shall have individual metering devices or pressure gauges and stroke counters 
to monitor gallon (L) usage.  All such devices shall be visible to the engineer. 
 
620.70.3.1.5  The equipment shall be capable of thoroughly mixing the components to the manufacturer’s 
recommendations prior to application.  
 
620.70.3.2  Transfer of Material.  The contractor shall provide all necessary equipment to adequately mix each 
shipping container.  At any time that partial shipping containers are transferred to the reservoirs on the striping 
equipment, complete mixing of that container shall be performed prior to beginning transfer operations. 
 
620.70.3.3  Surface Preparation.  The pavement surface on which the pavement marking is to be placed shall be 
free of all debris, paint, laitance and any other contaminants that may hinder the adhesion of the system to the 
surface.  Whenever grinding, scarifying, sandblasting, shot blasting or other operations are performed, the debris 
generated shall be contained through vacuum type equipment or equivalent.  The pavement surface shall not be left 
scarred with an image that might mislead traffic.  Any excess damage or scarring of the pavement shall be repaired 
by the contractor, at the contractor's expense. 
 
620.70.3.3.1  Removal and cleaning work shall be conducted in such a manner as to control and minimize airborne 
dust and similar debris that may become a hazard to motor vehicle operation or a nuisance to property owners. 
 
620.70.3.3.2  Care shall be taken on bituminous and Portland cement concrete surfaces when performing removal 
and cleaning work to prevent damage to transverse and longitudinal joints. 
 
620.70.3.3.3  After all cleaning operations are completed, the pavement surface shall be power broomed and then 
blown with compressed air to remove residue and debris resulting from the cleaning work.  All such debris shall be 
properly contained and disposed of as approved by the engineer. 
 
620.70.3.3.4  Cleaning and surface preparation work shall be confined to the area specified for the application of the 
pavement marking material, to the surface area of existing pavement markings that are specified for removal on the 
plans, or to the area specified by the engineer. 
 
620.70.3.3.5  Surface preparation work shall include cleaning for lines, letters and symbols. 
 
620.70.3.3.6  The area of preparation shall be the width of the new pavement marking or existing line, plus one inch 
(25 mm) on each side of the line.  For letters and symbols, the area of preparation shall be sufficiently large to 
accommodate the new marking or to remove existing markings. 
 
620.70.3.3.7  On new Portland cement concrete pavement, cleaning operations shall not begin until the concrete has 
attained the minimum design compressive strength, as determined by MoDOT Test Methods.  The extent of the 
curing compound removal work shall be to clean and prepare the concrete surface such that there is no visible 
evidence of curing compound and the extent of the removal shall ensure that any laitance is removed from both old 
and new concrete. 
 
620.70.3.3.8  On new asphaltic concrete pavement, cleaning operations shall not begin until after the new mat has 
reached ambient temperature.  The extent of cleaning on new asphaltic concrete shall be such that 75 percent of the 
stone substrate is exposed. 
 
620.70.3.3.9  All existing pavement marking shall be removed to the extent that 95 to 100 percent of the existing 
marking is removed.  Existing epoxy pavement markings that are in good condition and that will not interfere with 
or otherwise conflict with newly applied markings, as determined by the engineer, may remain.  Removal operations 
shall be conducted in such a manner that no more than moderate color or surface texture change results on the 
surrounding pavement surface.  The engineer will make the determination of acceptable removal. 
 
620.70.3.4  Application.  The pavement marking material shall be applied to the road surface at 25 mils (0.64 mm) 
on concrete or asphalt pavement through the use of equipment designed to precisely meter the two components in 
the ratio recommended by the material manufacturer. 
 
620.70.3.4.1  The pavement marking shall only be applied during dry weather and on dry pavement surfaces.  At the 
time of installation, the pavement surface temperature and ambient temperature shall be above 45 F (7 C). 
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620.70.3.4.2  Both components shall be brought to the temperature recommended by the manufacturer, prior to 
mixing and application and shall remain at that temperature throughout the operation. 
 
620.70.3.5  Method of Measurement.  Measurement of epoxy pavement marking will be made in accordance with 
Sec 620.5. 
 
620.70.3.6  Basis of Payment.  The accepted quantity of epoxy pavement marking will be paid for at the contract 
unit price for each of the pay items included in the contract. 
 
SECTION 620.80  POLYUREA PAVEMENT MARKING MATERIAL.  
 
620.80.1  Description.  This work shall consist of furnishing and placing polyurea pavement marking material and 
drop-on glass beads on Portland cement concrete pavement at locations shown on the plans or as directed by the 
engineer. 
 
620.80.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as 
follows: 
  

Item Section 
Polyurea Pavement Marking 
Material 

1048.70 

Drop-On Glass Beads 1048.40.5 
 
620.80.3  Construction Requirements. 
 
620.80.3.1  Equipment.  Equipment shall be in accordance with section 620.90.3.1.   
 
620.80.3.2  Transfer of Material.  Transfer of material shall be in accordance with Sec 620.90.70.3.2.   
 
620.80.3.3  Surface Preparation.  Surface preparation shall be in accordance with Sec 620.90.70.3.3 except as 
follows.  All existing pavement marking shall be removed to the extent that 95 to 100 percent of the existing 
marking is removed.  Existing polyurea pavement markings that are in good condition and that will not interfere 
with or otherwise conflict with newly applied markings, as determined by the engineer, may remain.  Removal 
operations shall be conducted in such a manner that no more than moderate color or surface texture change results 
on the surrounding pavement surface.  The engineer will make the determination of acceptable removal. 
 
620.80.3.4  Application.  The pavement marking material shall be applied to the road surface at 20 mils (0.508 mm) 
on concrete pavement through the use of equipment designed to precisely meter the two components in the ratio 
recommended by the material manufacturer. 
 
620.80.3.4.1  The pavement marking shall only be applied during dry weather and on dry pavement surfaces.  At the 
time of installation, the pavement surface temperature and ambient temperature shall be above 40 F (4 C). 
 
620.80.3.4.2  Both components shall be brought to the temperature recommended by the manufacturer, prior to 
mixing and application and shall remain at that temperature throughout the operation. 
 
620.80.3.5  Method of Measurement.  Measurement of polyurea pavement marking will be made in accordance 
with Sec 620.5. 
 
620.80.3.6  Basis of Payment.  The accepted quantity of polyurea pavement marking will be paid for at the contract 
unit price for each of the pay items included in the contract. 
 
SECTION 622 – PAVEMENT AND BRIDGE SUFACING REMOVAL AND TEXTURING  
 
Amend Sec 622.2 to include the following:        08/07 
 
622.2.4  The contractor shall provide signing informing motorists of coldmilled areas open to traffic, at the 
contractors expense.  The contractor may use static signs, changeable message signs, or a combination thereof to 
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provide this warning.  Signing shall be deployed in advance of an exit from the mainline prior to the milled area to 
allow motorists an opportunity to take an alternate route.  Signing shall also be placed on any ramps leading into the 
milled area.  If an alternate route cannot be provided, deployment of the signs shall be located in advance of the 
milled area to allow motorists to safely negotiate the section of milled pavement.  Sign locations shall be approved 
by the engineer prior to installation.  Signing shall be in accordance with Sec 616.  Sign layout for static signs shall 
be as shown in the standard plans.  Changeable message signs shall be programmed as directed by the engineer. 
 
SECTION 626 – RUMBLE STRIPS 
 
Delete Sec 626 and substitute the following:       11/05 
 

SECTION 626  
RUMBLE STRIPS  

 
626.1 Description. This work shall consist of constructing rumble strips as shown on the plans or as directed by the 
engineer.  
 
Delete Sec 626.2 and substitute the following;       12/05; 10/07 
 
626.2 Construction Requirements. Rumble strips shall be milled into bituminous and concrete pavements to 
produce a neat and uniform finish. Milled material shall be handled in accordance with Sec 622.  Any damage to the 
pavement or pavement marking resulting from the contractor’s operations shall be repaired or replaced to the 
satisfaction of the engineer by the contractor, at the contractor’s expense.  On roadways open to traffic, rumble strips 
shall be in place no later than five days after the final paving operations. 
 
626.3 Method of Measurement. Final measurement will not be made except for authorized changes during 
construction or where appreciable errors are found in the contract quantity. Where required, rumble strips will be 
measured separately for each shoulder and the centerline, which will be measured along the centerline of the travel 
way, and made to the nearest 1/10 station (5 m). The revision or correction will be added to or deducted from the 
contract quantity.  
 
Delete Sec 626.4 and substitute the following:       12/05 
 
626.4 Basis of Payment. The accepted quantity of rumble strips will be paid at the contract unit price per 1/10 
station (5 m). Payment will be considered full compensation for all labor, equipment, and material necessary to 
complete the described work, including loading, hauling, stockpiling and disposal of milled material; and any other 
incidental items.  
 
SECTION 627 – CONTRACTOR FURNISHED SURVEYING AND STAKING 
 
Delete Sec 627.2 and substitute the following:       12/07 
 
627.2  Staking Requirements.  Staking work shall be in accordance with general accepted surveying practices and 
provisions of the contract.  The MoDOT's current Engineering Policy Guide, Section 238.4, may be used as 
guidance and is available on MoDOT’s web site. 
 
Delete Sec 627.2.3 and substitute the following:       12/07 
 
627.2.3  The engineer will furnish and set control points with known coordinates.  The engineer will furnish all coordinate data to 
lay out the job and locate benchmarks as shown on the plans.  The contractor shall provide all other staking necessary for the 
successful prosecution of the work.  All alignment control established by the contractor shall be referenced, and a copy of the 
references shall be furnished to the engineer. 
 
Delete Sec 627.2.7 and substitute the following:       12/07 
 
627.2.7  Adjustments necessary to provide accurate staking or match improvements to existing features shall be immediately 
brought to the attention of the engineer  The engineer will determine the nature of the discrepancy and will make revisions as 
necessary.  The contractor shall perform any restaking required by such revisions.  Any reimbursement due to the contractor for 
additional staking due to design errors will be in accordance with Sec 109.4.3. 
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Delete Sec 627.4.2 and substitute the following:       12/07 
 
627.4.2  Complete payment will not be made until the contractor has provided all of the original surveying field notes, layouts, 
computations and notebooks to the engineer. 
 
SECTION 701 – DRILLED SHAFTS 
 
Delete Section 701.4.7.1 and substitute the following:       11/05 
 
701.4.7.1  Time Restrictions.  The integrity of the drilled shaft excavation shall be maintained by the placing of 
reinforcement and concrete in a timely manner following completion of the excavation.  No two adjacent shafts shall 
be excavated at the same time, and shafts shall not be constructed within 24 hours of the completion of an adjacent 
shaft if the center-to-center spacing is less than 3 shaft diameters.   
 
Delete Sec 701.4.13.1.1 and substitute the following:       12/07 
 
701.4.13.1.1  Placement of Concrete in the Shaft.  Concrete shall be placed for each shaft with the flow of 
concrete directed down the center of the shaft.  Concrete shall be placed by free fall or through a tremie or concrete 
pump.  The free fall placement method will only be permitted in dry holes when approved by the engineer.  The 
maximum height of free fall placement shall be 80 feet (24.4 m).  Concrete placed by free fall shall fall directly to 
the base without contacting either the reinforcing cage or hole sidewall.  Drop chutes may be used to direct concrete 
to the base during free fall placement. 
 
Delete Sec 701.4.13.2 and substitute the following:       12/07 
 
701.4.13.2  Concrete Placement by Tremie.  Tremies used to place concrete shall consist of a tube of sufficient 
length to discharge concrete at the shaft base elevation.  The tremie shall have sufficient weight to rest on the shaft 
bottom before the start of concrete placement and to prevent curling of the tremie line during placement of the 
concrete.  The tremie shall not contain aluminum parts that may come in contact with the concrete.  A tremie shall 
consist of a watertight tube having an inside diameter of no less than 10 inches (250 mm) and fitted with a hopper at 
the top.  The inside and outside surfaces of the tremie shall be clean and smooth to permit both flow of concrete and 
unimpeded withdrawal during concrete placement.  The tremie wall thickness shall be adequate to prevent crimping 
or sharp bends that restrict concrete placement.  Tremies used for depositing concrete in a dry drilled shaft 
excavation shall be supported such that the free fall of the concrete is less than 80 feet (24.4 m) at all times. 
 
Delete Sec 701.4.13.4 and substitute the following:       12/07 
 
701.4.13.4  Drop Chutes.  Drop chutes may be used to direct placement of free fall concrete down the center of the 
shaft excavations where the maximum depth of water does not exceed one inch (25 mm).  The free fall method of 
placement shall not be used in wet excavations.  Drop chutes shall be a smooth tube constructed either as a 
continuous one-piece unit or as removable sections.  Aluminum drop chutes will not be permitted.  Concrete may be 
placed through either a hopper at the top of the tube or side openings as the drop chute is retrieved during concrete 
placement.  The drop chute shall be supported such that the free fall of the concrete measured from the bottom of the 
chute is less than 80 feet (24.4 m) at all times. 
 
SECTION 702 – LOAD-BEARING PILES 
 
Delete Sec 702.3.5 and substitute the following:     10/07; 04/08; 
10/08 
 
702.3.5  Hammer Energy.  The minimum energy developed by hammer per blow shall be no less than the 
following: 
 

Hammer Energy 
ENGLISH 

Type of Pile Minimum Hammer Energy Required per Blow, 
foot-pound (ft-lb) 

Steel Shells for  
Cast-In-Place 

The largest of the following: 
(a) 3.0 ft-lb/lb times the total pile weight in 

pounds, including mandrel if used 
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(b)   8000 ft-lb. 
Structural Steel The largest of the following: 

(a)  3.0 ft-lb/lb times the total pile weight in 
pounds, including mandrel if used. 

(b)  32 ft-lb/kip times the nominal axial pile 
compressive resistance value in kips or 
112.5 ft-lbs/kip times design bearing 
value in kips, divided by the pile batter 
factor, B, if applicable. 

(c)  8000 ft-lb. 
METRIC 

Type of Pile Minimum Hammer Energy Required per Blow, 
Newton-meter (N-m) 

Steel Shells for 
Cast-In-Place 

The largest of the following: 
(a)  9.0 N-m/kg (mass) times the total pile 

mass in kilograms, including mandrel if 
used  

(b)  11,000 N-m. 
Structural Steel The largest of the following: 

(a)  9.0 N-m/kg (mass) times the total pile 
mass in kg. including mandrel if used 

(b)  10.0 N-m/kN times the nominal axial 
pile compressive resistance value in kN 
or 35 N-m/kN times design bearing 
value in kN divided by the pile batter 
factor, B, if applicable. 

(c)  10850 N-m. 
 
Delete Sec 702.4.10 and substitute the following:         10/07; 04/08; 10/08 
 
702.4.10  Dynamic Bearing Formulas.   The following formulas shall be used to determine the nominal (ultimate) 
bearing value of piles when other methods of determination are not specified in the contract documents: 
 

ENGLISH 

P = 1.75(E)0.5log10(10N) – 100 

METRIC 

P = 7(E)0.5 log10(10N) - 550 

 
P = Nominal Axial Pile Compressive Resistance value or 3.5(Design Bearing value) measured during pile driving in 
kips (kN) 
 
E = Developed hammer energy in foot-pounds (Joules).  This is the kinetic energy in the ram at impact for a given 
blow and may be assumed equal to the ram weight times the stroke. 
 
N = Number of hammer blows for 1.0 inch (25 mm) of pile permanent set in blows/inch (blows/25 mm). 
 
Delete Sec 702.4.10.2 and substitute the following:       10/07 
 
702.4.10.2  For piles driven to a batter, the normal (ultimate) allowable bearing value, P, in the equations provided 
in Sec 702.4.10 shall be divided by the pile batter factor, B, in order to calculate the value of N, the number of 
hammer blows for 1.0 inch of pile permanent set. 
 

B = 0.1 (10 - m) , pile batter factor 
(1 +m2) 

 
m = the tangent of the angle of batter to a vertical line 
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Delete Sec 702.4.11 and substitute the following:      11/05; 10/07; 
04/08 
 
702.4.11  Minimum and Maximum Limits of Pile Driving.  Piles shall be driven to at least the minimum tip 
elevation indicated on the plans.  If no minimum tip elevation is shown on the plans, piles shall have a tip elevation 
at least 10 feet (3 m) below the bottom of the supported footing or 10 feet (3 m) below the natural ground line, 
whichever is lower, unless specifically authorized otherwise by the engineer.  Piles shall be driven to attain a bearing 
value no less than that shown on the plans, determined in accordance with Sec 702.4.10.  Prior to driving structural 
steel piles, the contractor shall review the boring logs to determine the depth at which rock may be anticipated.  The 
contractor shall be attentive to the physical conditions associated with pile  refusal on hard rock.  When indication of 
pile refusal on hard rock occurs, driving shall cease immediately to avoid damage to the pile and to reduce the risk 
of injury.    
 
Delete Sec 702.6.6 and substitute the following:       06/08 
 
702.6.6  Splices.  Splices may be required extend a structural steel or steel shell pile to reach adequate bearing. No 
Direct payment will be made for splices that are within the plan length plus 10 percent.  Any additional splices 
authorized to achieve bearing will be paid for as an additional 8 feet (2.5 m) of pile in place at the contract unit 
price. 
 
SECTION 704 – CONCRETE MASONARY REPAIR 
 
Delete Sec 704.3.7 and substitute the following:       06/08 
 
704.3.7  Substructure Repair (Formed).  This work shall consist of formed substructure repair.  The required areas 
shall be patched with Class B-1 concrete.  Coarse aggregate shall be Gradation E in accordance with Sec 1005. 
 
Delete Sec 704.4.1.3 and substitute the following:       06/08 
 
704.4.1.3  Conventional Hand/Mechanical Equipment.  Conventional hand/mechanical equipment consisting of 
jackhammers no heavier than the 35-pound (15.9 kg) class shall be used for concrete removal.  For bridge decks 
rated 5 or below, the jackhammers shall not be heavier than the 65-pound (29.5 kg) class.  Chipping hammers from 
the 15-pound (6.8 kg) class shall be used to remove concrete from beneath any reinforcing bars, where required.  
The bits shall be sharp in order to reduce pounding.  Jackhammers shall be operated to minimize damage to the 
sound concrete around the patch area.  Other methods that would be less damaging to the concrete and 
reinforcement may be used with approval from the engineer. 
 
Delete Sec 704.4.1.6 and substitute the following:       06/08 
 
704.4.1.6  Reinforcing Bar Exposed.  All exposed reinforcing bars shall be thoroughly cleaned by sand or hydro 
blasting to the satisfaction of the engineer. 
 
704.4.1.6.1  Superstructure and Substructure Repair.  The concrete within the boundary area for superstructure 
repair (unformed), substructure repair (formed) and substructure repair (unformed) shall be removed a minimum of 
one inch (25 mm) beyond the inside edge of any exposed reinforcing bars, including the main reinforcement. 
 
704.4.1.6.2  Deck Repairs.  The minimum depth of repair for repairing concrete deck (half-soling) or modified deck 
repair shall expose the upper layer of the top mat of reinforcing steel.  When the bond between existing concrete and 
a reinforcing bar has been destroyed, or more than half the diameter of a reinforcing bar is exposed, the concrete 
adjacent to the reinforcing bar shall be removed to a depth that will permit the concrete to bond to the entire 
periphery of the bar.  A minimum of one-inch (25 mm) clearance shall be maintained. 
 
704.4.1.6.3  If a reinforcing bar is exposed during slab edge repair, the concrete adjacent to the bar shall be removed 
to a depth that will permit a qualified special mortar to bond to the entire periphery of the bar.  A minimum of one-
inch (25 mm) clearance shall be maintained. 
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SECTION 705 – PRESTRESSED CONCRETE MEMBERS FOR BRIDGES 
 
Delete Sec 705.5 and Sec 705.6 and substitute the following:      04/08 
 
705.5  Method of Measurement.  Measurement of prestressed concrete members, complete in place, in the finished 
structure will be based on contract plan quantities.  Final measurement will not be made, prestressed concrete 
members will be computed to the nearest linear foot (0.5 m) for each structure and each type of prestressed concrete 
member. 
705.6  Basis of Payment.  Accepted prestressed concrete members will be paid for at the contract unit price for each 
of the pay items included in the contract.  
 
SECTION 706 – REINFORCING STEEL FOR CONCRETE STRUCTURES 
 
Delete Sec 706.3.1 and substitute the following: 11/05 
 
706.3.1  Reinforcing steel shall be protected from damage at all times.  When placed in the work and before concrete 
is placed, reinforcing steel shall be free from dirt, oil, paint, grease, loose mill scale, thick rust, any dried mortar and 
other foreign substances.  A thin layer of powdery rust may remain.  All reinforcing steel required for superstructure 
concrete, such as slabs, girders and beams and top slabs of culverts with more than a 4-foot (1.2 m) span, shall be 
held securely in correct position with approved metal or plastic apparatus.  Securing apparatus shall consist of 
supports, ties, clips, and other devices capable of holding reinforcing bars against displacement.  For bridge decks 
and top slabs of culverts, bars in the top mat shall be firmly secured at each cross or lap.  At other locations, the bars 
shall be firmly secured at alternate crossings or closer.  The steel shall be secured in the correct position with proper 
clearance maintained between the forms and the reinforcement.  The contractor shall construct the unit in 
accordance with the plans.  Measurements to reinforcing steel will be made to the centerline of bar, except where the 
clear distance from face of concrete is shown on the plans. 
 
SECTION 712 – STRUCTURAL STEEL CONSTRUCTION 
 
Delete Sec 712.10.6 through 712.10.9 and substitute the following:     06/08 
 
712.10.6  Coatings.  For recoating or overcoating, the contract documents will indicate the estimated number of tons 
(Mg) to be coated for informational purposes. 
 
 
712.10.6.1  Weight (Mass) Measurement.  If the contract specifies a unit of measurement of coating steel 
structures in tons (Mg), the weight (mass) of the steel to be cleaned and coated will be based on plan quantities to 
the nearest 1/10-ton (0.1 Mg).  The weight (mass) will not vary with the number of coats applied. 
 
712.10.6.2  Surface Area Measurement.  If the contract specifies a unit of measurement of coating steel structures 
in square feet (m2), the area of the girders or stringers to have surface preparation performed or to be coated will be 
computed to the nearest 100 square feet (10 m2).  The bearings, diaphragms, stiffeners and all other miscellaneous 
steel within the limits of surface preparation or of the field coatings will not have the area computed and will be 
considered completely covered by the area computations of the girders or stringers.  The area will not vary with the 
number of coats applied.  Final measurement will not be made. 
 
 
712.10.6.3  Lump Sum Measurement.  Measurement will not be made when the contract specifies units of 
measurement per lump sum. 
 
712.10.7  Bar Dams.  A steel bar dam shall consist of the complete assembly on both sides of the expansion joint 
and will be considered a unit. 
 
712.10.8  Shear Connectors.  The weight (mass) of shear connectors will be based on the theoretical weight (mass) 
and will be included for payment in the weight (mass) of material to which the connectors are attached. 
 
Delete Sec 712.11.3 through 712.11.6 and substitute the following:     06/08 
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712.11.3  Coatings.  Payment for surface preparation and applying field coatings to the structural steel, if specified 
as a contract item, will be based on the contract plan quantities.  Any change in the contract plan quantities, based on 
approved change orders, will be paid for at the contract unit price.  If no contract item is specified for surface 
preparation or applying field coatings, no direct payment will be made.  Payment for the shop applied coatings, 
including inaccessible areas, will be considered completely covered by the cost of the fabricated structural steel.  No 
direct payment will be made for the surface preparation or applying field coatings to the bearings, diaphragms, 
stiffeners and all other miscellaneous steel within the limits of surface preparation or of the field coatings.  No direct 
payment will be made for stencils, paint and painting specified in Sec 1081.  No direct payment will be made for 
field touch-ups specified in Sec 1081. 
 
712.11.4  Bar Dams.  The accepted number of steel bar dams will be paid for at the contract unit price. 
 
 
SECTION 725 – METAL PIPE AND PIPE ARCH CULVERTS 
 
Delete Sec. 725.4 and substitute the following:       01/05 
 
725.4  Inspection.  The internal diameter of the barrel shall not be reduced by more than ten percent of the pipe’s 
nominal inside diameter when measured no less than 30 days following completion of installation.  After the 
roadway has been completed and before final inspection of the project, the engineer will inspect all pipe locations 
for proper installation.  Any section of pipe found to be improperly installed shall be replaced or repaired by the 
contractor, at the contractor’s expense and to the satisfaction of the engineer.  Repaired or replaced pipe will be re-
inspected by the engineer.  The contractor shall provide equipment and assistance deemed necessary by the engineer 
to perform any testing.  Pipe deflections will be determined by the engineer by having the contractor either pushing 
or pulling a mandrel through the pipe or verifying deflections by other methods approved by the engineer.  Mandrels 
used for deflection testing may have either fixed or adjustable arms, but shall be approved by the engineer prior to 
use.  The following will constitute improper installation: 

 
 (a)  If any horizontal or vertical alignment is in excess of 15 percent from plan alignment, will restrict flow 
or will cause excessive ponding within the pipe. 
 
 (b)  Any section of pipe with a diameter deflection greater than ten percent, based upon the units of 
measurement used in fabricating the pipe.  
 
 (c)  If settlement is greater than one inch (25 mm) at five percent or more joints. 
 
 (d)  If the pipe shows evidence of being crushed at any location.  
 

(e)  If the pipe shows evidence of joint separation.   
 
Delete Sec 725.6.3 and substitute the following:       02/09 
 
725.6.3  Unless specified otherwise, no direct payment will be made for the following: 
 
 (a)  Beveling, skewing or additional work required in laying pipe with beveled or skewed ends. 
 
 (b)  Work involved in elongating pipe. 
 
 (c)  Any required backfilling, except as specified in Sec 206.6.3. 
 
 (d)  Construction of bedding or for bedding material. 
 

(e)  Excavation and backfilling, except when Class 3 Excavation is shown on the plans in accordance with 
Sec 206. 
 
 (f)  Furnishing and installing plugs. 
 
 (g)  Work or equipment to perform deflection testing. 
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SECTION 726 – RIGID PIPE CULVERTS 
 
Delete Sec. 726.4 and substitute the following:       01/05 
 
726.4  Inspection.  After the roadway has been completed and before final inspection of the project, the engineer 
will inspect all pipe locations for proper installation.  Any section of pipe found to be improperly installed shall be 
replaced or repaired by the contractor, at the contractor’s expense and to the satisfaction of the engineer.  Any 
separation at joints deemed not detrimental to the pipe performance by the engineer shall be resealed with either 
plastic joint compound, cement mortar or other approved material in accordance with Sec 726.3.1.  Repaired or 
replaced pipe will be re-inspected as deemed necessary by the engineer.  The contractor shall provide equipment 
deemed necessary by the engineer to perform any testing.  The following will constitute improper installation: 
 
 (a)  If any horizontal or vertical alignment is in excess of 15 percent from plan alignment, will restrict flow 
or will cause excessive ponding within the pipe. 
 
 (b)  If settlement is greater than one inch (25 mm) at five percent or more joints. 
 
 (c)  If the pipe shows evidence of separation at any location. 
 
Delete Sec 726.6.2 and substitute the following:       02/09 
 
726.6.2  Unless specified otherwise, no direct payment will be made for the following: 
 
 (a)  Any required backfilling, except as specified in Sec 206.6.3. 
 
 (b)  Construction of bedding or for bedding material. 
 

(c)  Excavation and backfilling, except when Class 3 Excavation is specified in accordance with Sec 206. 
 

(d)  Furnishing and installing plugs. 
 
 
SECTION 727 – STRUCTURAL PLATE PIPE AND STRUCTURAL PLATE PIPE-ARCH CULVERTS 
 
Delete Sec. 727.4 and substitute the following:       01/05 
 
727.4  Inspection and Replacement.  Inspection and replacement of structural plate pipe and pipe-arch culverts 
shall be in accordance with Sec 725.4, except deflection testing and maximum deflection allowed will not apply. 
 
Delete Sec 727.6.2 and substitute the following:       02/09 
 
727.6.2  Unless specified otherwise, no direct payment will be made for the following: 
 

(a)  Beveling, skewing or for any additional work required in laying structural plate structures with beveled 
or skewed ends. 

 
(b)  Work involved in elongating. 
 
(c)  Backfilling, except as specified in Sec 206.6.3. 
 
Construction of bedding or for bedding material. 
 
(e)  Excavation and backfilling, except when Class 3 Excavation is shown on the plans in accordance with 

Sec 206. 
 
(f)  Furnishing and installing plugs. 
 
(g)  Work or equipment to perform deflection testing. 
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SECTION 728 – CORRUGATED POLYVINYL CHLORIDE CULVERT PIPE 
 
Delete Sec. 728.3.5 and substitute the following:       01/05 
 
728.3.5  Inspection.  The internal diameter of the barrel shall not be reduced by more than 7.5 percent of the pipe’s 
nominal inside diameter when measured no less than 30 days following completion of installation.  After the 
roadway has been completed and before final inspection of the project, the engineer will inspect all pipe locations 
for proper installation.  Any section of pipe found to be improperly installed shall be replaced or repaired by the 
contractor at the contractor’s expense to the satisfaction of the engineer.  Repaired or replaced pipe will be re-
inspected by the engineer.  The contractor shall provide equipment and assistance as deemed necessary by the 
engineer to perform any testing.  Pipe deflections will be determined by the engineer by having the contractor 
pushing or pulling a mandrel through the pipe, or verifying deflections by other methods approved by the engineer.  
Mandrels used for deflection testing may have either fixed or adjustable arms, but shall be approved by the engineer 
prior to use.  The following will constitute improper installation: 
 
 (a)  If any horizontal or vertical alignment is in excess of 15 percent from plan alignment, will restrict flow 
or will cause excessive ponding within the pipe. 
 
 (b)  Any section of pipe with deflections greater than 7.5 percent, based upon the units of measurement 
used in fabricating the pipe. 
 
 (c)  If settlement is greater than one inch (25 mm) at five percent or more joints. 
 
 (d)  The pipe shows evidence of being crushed or buckled at any location. 
 
 (e)  The pipe shows evidence of joint separation. 
 
Delete Sec 728.5.3 and substitute the following:       02/09 
 
728.5.2  Unless specified otherwise, no direct payment will be made for the following: 
 

(a)  Material or work required for placing couplings on exposed ends of the pipe. 
 
(b)  Any required backfilling, except as specified in Sec 206.6.3. 
 
(c)  Construction of bedding or for bedding material. 
 
(d)  Excavation and backfilling, except when Class 3 Excavation is specified in accordance with Sec 206. 
 
(e)  Furnishing and installing plugs. 
 
(f)  Work or equipment to perform deflection testing. 
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SECTION 730 – CORRUGATED POLYETHYLENE PIPE CULVERTS 
 
Delete Sec. 730.3.5 and substitute the following:       01/05 
 
730.3.5  Inspection.  The internal diameter of the barrel shall not be reduced by more than five percent of the pipe’s 
nominal inside diameter when measured no less than 30 days following completion of installation.  After the 
roadway has been completed and before final inspection of the project, the engineer will inspect all pipe locations 
for proper installation.  Any section of pipe found to be improperly installed shall be replaced or repaired by the 
contractor at the contractor’s expense and to the satisfaction of the engineer.  Repaired or replaced pipe will be re-
inspected by the engineer.  The contractor shall provide equipment and assistance as deemed necessary by the 
engineer to perform any testing.  Pipe deflections will be determined by the engineer by having the contractor either 
pushing or pulling a mandrel through the pipe, or verifying deflections by other methods approved by the engineer.  
Mandrels used for deflection testing may have either fixed or adjustable arms, but shall be approved by the engineer 
prior to use.  The following will constitute improper installation: 
 
 (a)  If any horizontal or vertical alignment is in excess of 15 percent from plan alignment, will restrict flow 
or will cause excessive ponding within the pipe. 
 
 (b)  Any section of pipe with deflections greater than five percent, based upon the units of measurement 
used in fabricating the pipe. 
 
 (c)  If settlement is greater than one inch (25 mm) at five percent or more joints. 
 
 (d)  The pipe shows evidence of being crushed or buckled at any location. 
 

(e)  The pipe shows evidence of joint separation. 
 
Delete Sec 730.5.2 and substitute the following:       02/09 
 
730.5.2  Unless specified otherwise, no direct payment will be made for the following: 
 
 (a)  Material or work required for placing couplings on exposed ends of pipe. 
 
 (b)  Any required backfilling, except as specified in Sec 206.6.3. 
 
 (c)  Construction of bedding or bedding material. 
 

(d)  Excavation and backfilling, except when Class 3 Excavation is shown on the plans in accordance with 
Sec 206. 
 
 (e)  Furnishing and installing plugs. 
 
 (f)  Work or equipment to perform deflection testing. 
 
SECTION 802 – MULCHING 
 
Delete Sec 802.1 and substitute the following:       09/06 
 
802.1  Description.  This work shall consist of applying vegetative mulch and a specified stabilization covering as 
indicated in the contract. 
 
Delete Sec 802.3.1 and substitute the following:       09/06 
 
802.3.1  Application.  Vegetative mulch shall be applied at a minimum rate of 2 1/2 tons per acre (5.5 Mg/ha).  All 
mulch shall be distributed evenly within 24 hours following the seeding operation.  Following the mulching 
operation, precautions shall be taken to prohibit foot or vehicular traffic over the mulched area.  Any mulch that is 
displaced shall be replaced at once, but only after the work preceding the mulching which was damaged as a result 
of the displacement has been repaired to the satisfaction of the engineer.  The contractor may use erosion control 
blankets in lieu of mulch. 
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Delete Sec 802.3.2 through 802.3.2.1 and substitute the following:     09/06 
 
802.3.2  Stabilization.  Vegetative mulch shall be secured from movement by either mulch overspray or embedment 
as indicated in the contract documents, or other methods as approved by the engineer. 
 
802.3.2.1  Mulch Overspray.  Mulch overspray shall be applied over the vegetative mulch as a separate operation.  
Mulch overspray shall be applied in accordance with the manufacturer’s recommendations at a minimum rate of 750 
pounds per acre. 
 
SECTION 805 – SEEDING 
 
Amend Sec 805 to include the following:        04/05 
 
805.3.3  All seeded areas shall be mulched in accordance with Sec 802. 
 
SECTION 806 – POLLUTION, EROSION AND SEDIMENT CONTROL 
 
Delete Sec 806.4.1 and Substitute the folloting:       08/08 
 
806.4.1  If erosion control measures, as shown on the plans, are not suitable due to site conditions, a suitable system 
of Best Management Practices (BMP) as defined by MoDOT's current General Permit, from the Department of 
Natural Resources, for construction or land disturbance activities shall be applied as approved by the engineer. 
 
Delete Sec 806.4.5 and substitute the following:       04/08 
 
806.4.5  The engineer will limit the additional amount of erodible surface areas exposed by clearing and grubbing, 
excavation, borrow and fill operations with the amount of fill area in which the finished grading, mulching, seeding 
and other such permanent erosion control measures have not been completed and properly maintained.  If seasonal 
limitations make such operations impractical, temporary erosion control measures shall be taken immediately. 
 
Delete Sec 806.50.2 and substitute the following:       04/08 
 
806.50.2  Construction Requirements.  Seeding and mulching shall be a continuous operation on all cut and 
fillslopes, excess material sites and borrow pits during the construction process.  All disturbed areas shall be seeded 
and mulched as necessary to eliminate erosion.  When a project is shown in the contract to be constructed in stages 
and operations in those staged areas are suspended for a significant amount of time, the contractor shall receive 
payment for temporary seed and mulch.  When the engineer allows the contractor to disturb additional ground 
beyond the restrictions in Sec 806.4.4 solely to enhance the contractor’s operation, the contractor shall not receive 
compensation for temporary seed or mulch, as required by the engineer, for ground cover for areas exceeding the 
restrictions in Sec 806.4.4. 
 
Delete Sec 806.30.2.2 and 806.30.2.3 and substitute the following:     08/08 
 
806.30.2.1  Posts.  Wood, steel or synthetic posts may be used.  Posts shall be of sufficient length, but no less than 4 
feet (1.2 m), to ensure adequate embedment while fully supporting the ditch check and shall have sufficient strength 
to resist damage during installation and to support applied loads while in service. 
 
806.30.2.2  Support Fence.  All geotextile fabric for ditch checks shall be supported either externally by wire or 
other approved mesh to a height of at least 24 inches (600 mm) or by a suitably designed support system capable of 
keeping the material erect.  Either method shall be strong enough to withstand applied loads. 
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Delete Sec 806.30.3.1 through 806.30.3.2.1 and substitute the following:    08/08 
 
806.30.3.1  Type I Ditch Checks.  Type I ditch checks shall be constructed of straw bales, geotextile fabric fence or 
an alternative erosion control measure  as approved by the engineer.  Type I ditch checks shall not be used where 
drainage areas exceed 3 acres (1.2 ha) or where ditch slopes exceed 10 percent.  Type II ditch checks may be 
substituted for Type I ditch checks at the contractor’s expense.  Straw bale and silt fence ditch checks shall be 
constructed as shown on the plans in accordance with the contract documents.  Approved alternate Type I ditch 
checks shall be installed and maintained according to the manufacturer's recommendations. 
 
806.30.3.2  Type II Ditch Checks.  Alternate Type II ditch checks may be used as approved by the engineer.  Type 
II ditch checks shall not be used where drainage areas exceed 50 acres (20.2 ha) or where ditch slopes exceed 10 
percent. 
 
806.30.3.2.1  Rock Ditch Checks.  Rock ditch checks shall be constructed of  rock with a predominant size between 
4 and 12 inches. 
 
Delete Sec 806.50.3 and Sec 806.50.4 and substitute the following:     04/08 
 
806.50.3  Method of Measurement.  Measurement of temporary seed mixtures and accompanying mulch as set 
forth in the contract will be made to the nearest 1/10 acre (0.05 ha). 
 
806.50.4  Basis of Payment.  The accepted quantities of temporary seed mixtures and the accompanying mulch will 
be paid for at the contract unit price per acre (ha). 
 
Delete Sec 806.60 and substitute the following:       04/09 
 
SECTION 806.60  SEDIMENT TRAP 
 
806.60.1  Description  This work shall consist of constructing, maintaining and removing sediment traps as shown 
on the plans or as directed by the engineer. 
 
806.60.2  Construction Requirements   
 
806.60.2.1  Sediment traps shall be constructed of rock or other non-earthen material sufficient to impound water.  
They shall be placed down grade at drainage structure outlets as shown on the plans or as directed by the engineer.   
 
806.60.2.2  Sediment traps shall be in place prior to clearing and grubbing operations and shall remain in place until 
slopes are seeded and mulched or rock lining for culvert outlets is placed. 
 
806.60.3  Method of Measurement  Measurement of sediment traps will be made to the nearest cubic yard (m3). 
 
806.60.4  Basis of Payment  The accepted quantities sediment traps and any necessary sediment removal will be 
paid for at the contract unit price. 
 
Delete Sec 806.70.2.2 through 806.70.2.3 and substitute the following:    08/08 
 
806.70.2.2  Prefabricated Fence.  Prefabricated fence systems may be used if the systems meet all of the above 
material requirements. 
 
SECTION 902 – TRAFFIC SIGNALS 
 
Delete Sec 902.14.3 and substitute the following:       02/08 
 
902.14.3  The top surface of all pull boxes shall be flush with surfaced areas and approximately one inch (25 mm) 
above earth or sodded areas. 
 
Delete Sec 902.15.1 and substitute the following:       02/08 
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902.15.1  Post Bases.  Concrete bases for posts shall be in accordance with the dimensions shown on the plans.  
Metal forms no less than 26 inches (660 mm) high shall be used for all Type A bases.  The top 12 inches (300 mm) 
of Type F bases shall be formed.  Reinforcing steel for concrete bases shall be in accordance with Sec 706.  Anchor 
bolts for steel posts and mast arms shall be as shown on the fabricator’s approved shop drawings.  Conduit shall 
extend above all post bases a nominal 4 inches (100 mm). 
 
Delete Sec 902.19.2 and 902.19.3 and substitute the following:     02/08 
 
switch located on the power supply to controller cabinet terminals.  Power cable shall be encased in conduit of the 
size shown on the plans.  Energized power cables shall run to circuit breakers.  The neutral cable shall be terminated 
on the neutral bus bar and the equipment ground conductor shall be terminated on the ground bus in the controller 
cabinet. 
 
902.19.3  Where luminaires are required, pole and bracket cable shall be installed between the luminaire and the 
power source at the base of the post.  Each luminaire shall be connected to the power source by No. 12 AWG (4 
mm2) conductors with suitably sized equipment grounding conductor.  A premolded fused connector assembly shall 
be installed on each conductor carrying current between the source cable and the pole and bracket cable.  The 
assembly and cable shall be insulated with a protective rubber boot designed for the premolded connector. 
 
SECTION 903 – HIGHWAY SIGNING 
 
Delete Sec 903.2 and substitute the following:       12/05 
 
903.2  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as follows: 
 

Reinforcing Steel for Concrete 1036 
Highway Sign Material 1042 
Delineators, Mile and Marker Posts 1044 
Paints for Structural Steel 1045 
Electrical Conduit 1060 
Expansive Mortars 1066 
Low-Carbon Steel Bolts, Nuts and Washers 1080 
Structural Carbon Steel 1080 
Structural Low Alloy Steel 1080 
Low-Carbon Steel Anchor Bolts 1080 
High-Strength Bolts, Nuts and Washers 1080 
Galvanized Coating of Structural Steel, Tubular Steel Sign 
Supports, Sign Trusses and Appurtenances 

1081 
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Delete Section 903.2.1 and substitute the following:       04/06 
 
903.2.1 Sign Posts and Tubular Steel Sign Supports 
 

Item Section/Specification 
Wood Posts 1050 
Steel Pipe Posts ASTM A 53, Grade B, or ASTM A 500, Grade B  
Galvanizing of Steel Pipes Posts ASTM A 53 
Structural Steel Welding Electrodes AWS A5.1 or AWS A5.5 
Structural Steel Posts ASTM A 36, Grade 50 
U-Channel Posts ASTM A 499, Grade 60 

 
Amend Sec 903.3.1 to include the following:       12/08 
 
903.3.1.3 Optional Footings.  Substructures for butterfly and cantilever overhead sign trusses and posts may be either drilled 
shafts or spread footings. 
 
903.3.1.3.1 The quantities shown on the plans reflect the total cubic yards of substructure, based upon drilled shaft quantities.   
 
903.3.1.3.2 No adjustment in payment will be made for providing the equivalent spread footing design that differs in area from 
the specified drilled shaft design. 
 
903.3.1.3.3 If rock is encountered and the depth of drilled shafts are adjusted accordingly, cubic yard quantities will be 
recalculated for those locations and payment will be adjusted accordingly.  Cubic yard quantities will not be recalculated for 
spread footings if rock is encountered, unless it is considered differing site conditions in accordance with Sec 104.2 of the 
standard specifications.  
 
Delete Sec 903.3.6 and substitute the following:       12/05 
 
903.3.6  Delineators.  Delineators shall be installed vertically and any delineator considered unfit for use by the engineer shall be 
removed and replaced at the contractor’s expense. 
 
Delete Sec 903.5.5 and substitute the following:       12/05 
 
903.5.5  Measurement of delineators will be made per each. 
 
Delete Sec 903.6.3 and substitute the following:       12/05 
 
903.6.3  Delineator posts will be paid for at the contract unit price.  No direct payment will be made for reflective sheeting or 
post anchors. 
 
SECTION 1001 – GENERAL REQUIREMENTS FOR MATERIAL 
 
Delete Sec 1001.11 and substitute the following:       04/06 
 
1001.11 Approval of Aggregate Sources. All sources of aggregate shall be evaluated by the engineer for initial 
approval and source approval as herein prescribed, prior to acceptance of aggregate from that source.  
 
Delete Sec 1001.11.1 and substitute the following:       04/06 
 
1001.11.1 Sources of crushed stone shall be evaluated for initial approval on a ledge by ledge basis. Each exposed 
ledge will be identified, and the engineer will describe the ledge boundaries. Only identified ledges shall be used in 
the manufacture of the final product.  A sample for initial approval will be required from each ledge. Resampling 
will be required if source approvals indicate a significant change has occurred.  
 
Delete Sec 1001.11.2 and substitute the following:       04/06 
 
1001.11.2 Source approvals will be required a minimum of every year. Source approval samples will be required for 
each unique combination of ledges.  Resampling will be required at closer intervals if, in the judgment of the 
engineer, any significant change has occurred to the source. Samples of aggregate for source approval shall be taken 
while the engineer is present. 
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Delete Sec 1001.11.3 and substitute the following:       04/06 
 
1001.11.3 Sources approval of natural sand, gravel and manufactured lightweight aggregate shall be evaluated as the 
final product  
 
Delete Sec 1001.11.5 in its entirety.        04/06 
 
Delete Sec 1001.11.6 in its entirety.        04/06 
 
Delete Sec 1001.14 in its entirety.         04/06 
 
SECTION 1002 – AGGREGATE FOR ASPHALTIC CONCRETE 
 
Delete Sec 1002.2.1.1 and substitute the following:       04/06 
 
1002.2.1.1 The total coarse aggregate for asphaltic concrete shall be in accordance with Sec 1002.2.1. 
 
Delete Sec 1002.2.1.1 through 1002.2.1.3 and substitute the following Sec 1002.2.1.3 as follows:  02/08 
 
1002.2.1.1   The above requirements apply to combined aggregates during production when used in accordance with Sec 403 
 
1002.2.1.2  Crushed stone shall be obtained from rock of uniform quality.  Rock tested from any combination of ledges for 
source approval, and trial mix samples, shall meet the following criteria. 
 

Property Value 
Los Angeles Abrasion, AASHTO T 96, percent loss, max 50 
Absorption, AASHTO T 85, percent, max 4.0 

 
Delete Sec 1002.4 and substitute the following:       04/05 
 
1002.4  Mineral Filler.  Mineral filler shall be in accordance with AASHTO M 17.  Prior to approval and use of 
mineral filler for SMA mixtures, the manufacturer shall submit to Construction and Materials a certified test report 
from an approved independent testing laboratory showing specific test results when tested in accordance with 
applicable sections of AASHTO M17 and MoDOT Test Method TM-73.  The certified test report shall contain the 
manufacturer's name, product, date tested and date of manufacture.  In addition, the manufacturer shall submit to 
Construction and Materials a sample representing the mineral filler tested by the independent testing laboratory and 
accompanied by a material data sheet and an MSDS showing the product and composition or description of the 
product.  The manufacturer shall guarantee that as long as the material is furnished under that brand and designation, 
the material will be of the same composition as originally approved and will in no way be altered or changed.  Upon 
approval of the mineral filler, the manufacturer and product will be placed on a list of qualified SMA mineral fillers. 
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SECTION 1004 – GRADED AGGREGATE FOR BITUMINOUS SURFACES 
 
Delete Sec 1004.2 – 1004.2.2 and substitute the following:    11/05, 04/06; 02/08 
 
1004.2  Course Aggregate. 
 
1004.2.1  All Coarse aggregate shall consist of sound, durable rock, free from cemented lumps or objectionable 
coatings.  The percentage of deleterious substances shall not exceed the following values and the sum of percentages 
of all deleterious substances shall not exceed 8.0 percent. 
 

Deleterious Material Percent by Weight 
(Mass) 

Deleterious Rock 8.0 
Mud Balls and Shale Combined 2.0 
Clay, uniformly dispersed 3.0 
Other Foreign Material 0.5 

 
1004.2.1.1   The above requirements apply to combined aggregates during production when used in accordance with Secs 401 
and 402. 
 
1004.2.1.2  If a density requirement is specified for asphaltic concrete, the total quantity of chert in each size or 
fraction of produced crushed stone aggregate, including that permitted as deleterious, shall not vary by more than 10 
percentage points from the quantity present in the aggregate used in the approved laboratory job mixtures. 
 
1004.2.1.3  Crushed stone shall be produced from rock of uniform quality.  Rock tested from any combination of 
ledges for source approval and trial mix samples shall meet the following criteria.  
 

Property Value 
Los Angeles Abrasion, AASHTO T 96, percent loss, max. 55 
Absorption, AASHTO T 85, percent, max. 4.5 

 
1004.2.2  Gravel aggregate shall be washed sufficiently to remove any objectionable coating and shall meet the 
following criteria for source approval and trial mix samples. 
 

Property Value 
Los Angeles Abrasion, AASHTO T 96, percent loss, max. 55 
Absorption, AASHTO T 85, percent, max. 5.5 

 
1004.2.3  Steel slag consisting principally of a fused mixture of oxides and silicates shall be a synthetic aggregate 
produced as a by-product of basic oxygen, electric or open hearth steel making furnaces.  The steel slag shall be 
aged at least three months after crushing and screening.  Steel slag, which has been previously crushed, screened, 
and aged three months will not be required to receive additional aging.  Steel slag from one source shall not be 
blended with steel slag from a different source. 
 
SECTION 1005 – AGGREGATE FOR CONCRETE 
 
Delete Sec 1005.2.1 and substitute the following:     04/06; 08/07; 
08/08 
 
1005.2.1  All coarse aggregate for concrete shall consist of sound, durable rock, free from objectionable coatings 
and frozen and cemented lumps.  The percentage of deleterious substances shall not exceed the following values, 
and the sum of percentages of all deleterious substances, exclusive of Items 5 and 6, shall not exceed 6.0 percent.  
For crushed stone, the percentage of wear shall not exceed 50 when tested in accordance with AASHTO T 96. 
 

Deleterious Material Percent by Weight (Mass) 
Deleterious Rock 6.0 
Shale 1.0 
Chert in Limestone 4.0 
Other Foreign Material 0.5 
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Material Passing No. 200 (75 µm) Sieve, 
Gradation D & E 

2.5 

Thin or Elongated 5.0 
 
 
Delete Sec 1005.2.1.2 and substitute the following:       08/07 
 
1005.2.1.2  Crushed stone shall be obtained from rock of uniform quality.  Rock tested for initial approval shall be 
in accordance with the criteria below.  Source approval and production samples shall also meet the following 
criteria: 
 

Property Value 
Los Angeles Abrasion, AASHTO T 96, percent loss, 
max 

50 

Absorption, AASHTO T 85, percent, max.: 
(a)  Portland Cement Concrete Pavement 
(b)  Portland Cement Concrete Masonry 

 
-- 

3.5 
Soundness, MoDOT Test Method TM 14, percent loss, 
max.: 
(a)  Portland Cement Concrete Pavement 
(b)  Portland Cement Concrete Masonry 

 
-- 

18.0 

Durability Factor, AASHTO T 161 Procedure B, 
percent, min: 
(a)  Portland Cement Concrete Pavement 
(b)  Portland Cement Concrete Masonry 

 
75a 
-- 

a Approval will be based on maximum aggregate size produced that meets durability 
requirements. 

 
Delete Sec 1005.2.1.3 and substitute the following; renumber subsequent sections accordingly:  11/05 
 
1005.2.1.3  Gravel shall be washed and shall be in accordance with the criteria below for initial approval.  Source 
approval and production samples shall also meet the following criteria: 
 

Property Value 
Los Angeles Abrasion, AASHTO T 96, percent loss, max. 45 
Absorption, AASHTO T 85, percent, max. 4.5 
Soundness, MoDOT Test Method TM 14, percent loss, max. 18.0 

 
Delete Sec 1005.2.1.4 and substitute the following:       08/07 
 
1005.2.1.4  The engineer reserves the right to use additional test methods, such as ASTM C 586, AASHTO T 161 or 
other appropriate tests, to measure the soundness and durability of aggregate for use in concrete when deemed 
necessary. 
 
Delete Sec 1005.2.2 through 1005.2.4 and substitute the following:     08/07 
 
1005.2.2  Coarse aggregate for concrete pavement or base course shall be crushed stone or porphyry. 
 
 
1005.2.3  Grade F Aggregate.  Coarse aggregate for Portland cement concrete pavement, base and approach slabs 
for bridges that is not produced from the Burlington, Keokuk, Cedar Valley (formerly Callaway) or Warsaw 
limestone formations, which is obtained from sources in the following areas shall  have a maximum top size of ¾ 
inch: 
 

(a)  State of Kansas, Iowa and Nebraska. 
 

(b)  Counties of Missouri – Adair, Andrew, Atchison, Bates, Benton, Buchanan, Caldwell, Carroll, Cass, 
Cedar, Chariton, Clay, Clinton, Daviess, DeKalb, Gentry, Grundy, Harrison, Henry, Holt, Jackson, Johnson, 
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Lafayette, Linn, Livingston, Mercer, Macon, Nodaway, Pettis, Platte, Putnam, Randolph, Ray, St. Clair, Saline, 
Schuyler, Sullivan, Vernon and Worth. 
 
Delete Sec 1005.2.4 and substitute the following:       08/08 
 
1005.2.4  Coarse aggregate for concrete for structures, except as specified in Sec 1005.2.5, may be gravel or crushed 
stone.  Coarse aggregate for Class B, B-1, B-2, MB-2 or Seal concrete shall be in accordance with either Gradation 
D or E.  Coarse aggregate for Class A-1 concrete shall be in accordance with Gradation E. 
 

Gradation D Percent by Weight 
(Mass) 

Passing 1-inch (25.0 mm) sieve 100 
Passing 3/4-inch (19.0 mm) sieve 85-100 
Passing 3/8-inch (9.5 mm) sieve 15-55 
Passing No. 4 (4.75 mm) sieve 0-10 

 
Gradation E Percent by Weight 

(Mass) 
Passing 3/4-inch (19.0 mm) sieve 100 
Passing 1/2-inch (12.5 mm) sieve 70-100 
Passing 3/8-inch (9.5 mm) sieve 40-70 
Passing No. 4 (4.75 mm) sieve 0-10 
Passing No. 8 (2.36 mm) sieve 0-6 

 
Delete Sec 1005.3.1 and substitute the following:       08/07 
 
1005.3.1  Fine aggregate for concrete shall be a fine granular material naturally produced by the disintegration of 
rock of a siliceous nature, or shall be manufactured from an approved limestone or dolomite source as defined in Sec 
1005.2.  By specific approval from the engineer, chat sand produced from flint chat in the Joplin area or fines 
manufactured from igneous rock or chert gravel may be used.  Fine aggregate shall be free from cemented or 
conglomerated lumps and shall not have any coating of injurious material.  The percentage of deleterious substances 
shall not exceed the following values: 
 

Deleterious Material Percent by Weight 
(Mass) 

Clay Lumps and Shale 0.25 
Coal and Lignite 0.50 
Total Lightweight (low mass density) 

Particles, Including Coal 
and Lignite 0.50 

Material Passing No. 200 (75 µm) 
Sieve 
(a)  Natural Sand 
(b)  Manufactured Sand 

 
2.0 
4.0 

Other Deleterious Substances 0.10 
 
Delete Sec 1005.3.5 and substitute the following:       08/07 
 
1005.3.5  All fine aggregate for PCCM shall meet the following gradation requirements: 
 

Sieve Percent by Weight (Mass) 
Passing 3/8-inch (9.5 mm) sieve 100 
Passing No. 4 (4.75 mm) sieve 95-100 
Passing No. 8 ( 2.36 mm) sieve 70-100 
Passing No. 16 (1.18 mm) sieve 45-90 
Passing No. 30 (600 µm) sieve 15-65 
Passing No. 50 (300 µm) sieve 5-30 
Passing No. 100 (150 µm) sieve 0-10 
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SECTION 1010 – SELECT GRANULAR BACKFILL FOR STRUCTURAL SYSTEMS 
 
Delete Sec 1010.3.3 and renumber subsequent sections:      09/06 
 
SECTION 1011 – GEOTEXTILE 
 
Delete Sec 1011.3.5 and substitute the following:       10/08 
 
1011.3.5  Erosion Control Blankets.  Erosion control blankets shall be prequalified and categorized based on performance 
testing performed by the Texas Department of Transportation and the Texas Transportation Institute using the minimum 
standards cited in the Texas DOT Erosion Control Report “TXDOT / TTI Hydraulics and Erosion Control Laboratory Field 
Performance Testing of Selected Erosion Control Products Final Performance Analysis Through the Most Recent Evaluation 
Cycle”.   
 
SECTION 1015 – BITUMINOUS MATERIAL 
 
Delete Sec 1015 and substitute the following:       04/05, 
 

SECTION 1015 
 

BITUMINOUS MATERIAL 
 
 

1015.1  Scope.  This specification covers bituminous material to be used in highway construction. 
 
1015.2    Approval of Source.  The contractor shall obtain approval of the source of bituminous material from the 
engineer before any shipments to the work site are made. 
 
1015.3  Sampling, Testing and Acceptance Procedures.  The supplier shall certify that the bituminous material 
complies with the specification requirements. 
 
1015.3.1  Certification.  The supplier shall furnish the truck driver a copy of the bill of lading, manifest or truck 
ticket to be available to MoDOT at the destination prior to unloading.  The engineer at the source shall be furnished 
a copy.  The bill of lading, manifest or truck ticket shall provide the following information regarding the shipment: 
type and grade of material, specific gravity at 60° F (15.6° C), net gallons (L), consignee, truck number, 
identification number, weight (mass) of truck before and after loading, destination, date loaded, name and location 
of the source, and a certification statement.  The certification statement shall be signed by an authorized 
representative of the supplier and shall be substantially as follows: 
 

"This certifies that the bituminous material in this shipment is in accordance with MoDOT 
specifications for the grade specified and the weights (masses) shown hereon were obtained on 
MoDOT approved scales and are correct within the specified scale requirements." 

 



DUAL 

131 

1015.3.2  Sampling.  The engineer will at random observe the sampling and testing of truck shipments and tanks, 
and will select representative samples of the material being supplied for testing in the field or in the Central 
Laboratory.  When test results certified by the supplier are not representative of the material being shipped, the 
source approval will be withdrawn.  A source may be reinstated when proof is furnished that the deficiency has been 
corrected and adequate controls are in effect to guarantee delivery of material meeting specifications.  Sampling and 
test methods for asphalt shall be as follows: 
 

Property Method RC MC PG 
Sampling AASHTO T 40 X X X 
Water AASHTO T 55 X X X 
Flash Point (Tag Open Cup) AASHTO T 79 X X  
Flash Point (Cleveland Open Cup) AASHTO T 48   X 
Viscosity, Centistokes AASHTO T 201 X X  
Distillation AASHTO T 78 X X  
Penetration AASHTO T 49 X X  
Ductility AASHTO T 51 X X  
Solubility in Trichlorethylene AASHTO T 44 X X X 
Ash in Bituminous Material AASHTO T 111    
Viscosity (Rotational) ASTM D 4402   X 
Dynamic Shear AASHTO 315   X 
Rolling Thin Film Oven Test AASHTO T 240   X 
Pressure Aging Test AASHTO R28   X 
Creep Stiffness AASHTO T 313   X 
Direct Tension AASHTO T 314   X 

 
1015.3.3  Sampling Equipment.  The supplier shall furnish the required sampling equipment and shall sample the 
contents of the truck under the direction of the engineer.  The supplier shall keep all sampling equipment clean and 
in good condition.  Sampling devices on truck transports will be approved provided an adequately insulated valve is 
used with a pipe or nipple inserted a suitable distance into the tank. 
 
1015.3.4  Truck Log.  Each truck transport shall carry a log showing types of material and the dates hauled with 
respect to previous shipments, or the supplier shall furnish to the engineer such information with respect to the 
previous load. 
 
1015.3.5  Intermediate Storage.  Intermediate storage tanks for storage and transfer of material between the 
refinery or terminal and the point of acceptance shall be equipped for sealing and shall be reserved exclusively for 
MoDOT work.  Use of any material from unsealed tanks will be subject to delay until material can be sampled, 
tested and approved. 
 
1015.3.6  Other Transportation.  At sources from which liquid bituminous material is being accepted by 
certification, the applicable requirements of the foregoing sections shall be followed for shipments of material in 
transportation units other than trucks.  The certification and all information regarding each shipment shall be 
furnished to the engineer at the source. 
 
1015.3.7  Railroad Shipments.  For railroad shipments from refineries where inspection is not maintained by 
MoDOT, the supplier shall sample each car load at the source and submit the sample promptly to the Central 
Laboratory.  A bill of lading or identification sheet shall accompany each sample and contain the following 
information:  car number, type and grade of material, quantity represented, including gross gallons (L), temperature 
and net gallons (L) at 60° F (15.6° C), destination of shipment, project number and consignee.  A certification 
statement as specified in Sec 1015.3.1 shall accompany each sample.  Approval of the source may be withdrawn if 
samples submitted are not representative of the material shipped in the car. 
 
1015.4  Proportioning and Blending Bituminous Material Constituents.  All material shall be properly 
proportioned and thoroughly blended in suitable tanks prior to delivery to transportation equipment, or material may 
be proportioned and blended by use of automatic proportioning equipment.  All automatic-proportioning blenders 
shall meet the approval of the engineer and shall be equipped with precision instruments, including electrically 
interlocked motors and automatic meters.  Blending quantities of less than 8000 gallons (30,000 L) in tanks or in 
tank trucks will not be permitted. 
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1015.5  Application Temperatures for Bituminous Material.  
 

 
Bituminous Material 

Temperature, Degrees Fahrenheit (Celsius) 

 Spraying Mixing 
 Min Max Min Max 

Asphalt Binder     
PG 46-28 260 (125) 325 (165) ---- ---- 

All Other Grades 285 (140) 350 (175) 275 (135) 350 (175) 
Liquid Asphalt RC-MC     

Grade     
30 70 (20) 150 (65) 50 (10) 110 (45) 
70 100 (40) 180 (80) 90 (30) 140 (60) 
250 150 (65) 220 (105) 130 (55) 170 (75) 
800 180 (80) 260 (125) 170 (75) 210 (100) 

3000 210 (100) 290 (145) 200 (95) 240 (115) 
Asphalt Emulsions     

RS-1 70 (20) 140 (60) ---- ---- 
RS-2 125 (50) 185 (85) ---- ---- 
SS-1 70 (20) 160 (70) 70 (20) 160 (70) 

SS-1h 70 (20) 160 (70) 70 (20) 160 (70) 
CRS-1 125 (50) 185 (85) ---- ---- 
CRS-2 125 (50) 185 (85) ---- ---- 
CSS-1 70 (20) 160 (70) 70 (20) 160 (70) 

CSS-1h 70 (20) 160 (70) 70 (20) 160 (70) 
EA-90P 130 (55) 180 (80) ---- ---- 
CRS-2P 130 (55) 180 (80) ---- ---- 

 
1015.5.1  Application temperatures of other grades of emulsions shall be as specified in the contract. 
 
1015.5.2  The spraying temperature for non-modified PG 46-28 asphalt binder shall be  
260 - 325° F (125 - 165° C), and for all other higher temperature non-modified performance grades, the spraying 
temperature shall be 285 - 350° F (140 - 175° C).  The mixing and compaction temperatures for performance graded 
asphalt binder shall be determined by rotational viscosity testing as defined in ASTM D 4402. 
 
1015.5.3  When material to be applied by pressure distributor is, due to refining or blending procedures, delivered at 
a temperature above the specified limits, the material may be applied at the higher temperature provided satisfactory 
application can be obtained at the specified rate and provided sufficient precaution is exercised with respect to the 
fire hazard. 
 
1015.6  Measurement of Bituminous Material.  Field weight (mass) or field volumetric determinations of the 
material actually incorporated into the work will be used for measurement of the quantity of bituminous material for 
payment.  The volume of material supplied from intermediate storage tanks will be determined from the net weight 
(mass) of the material.  The net weight (mass) will be determined from the gross weight (mass) of the loaded 
transport vehicle used to deliver the material to the project less the empty transport vehicle weight (mass).  The 
volume correction methods specified below will be used for determining the volume of bituminous material.  Scales 
for determining the weight (mass) of bituminous material shall be in accordance with Sec 310. 
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1015.6.1  Liquid Bituminous Material and Asphalt Binder - Volumetric Determination.  Measurement of the 
material will be based on the volume at 60° F (15.6° C).  The volume correction factors of ASTM D 1250, Table 
24b, will be used for converting the material from the volume at the observed temperature to the volume at 60° F 
(15.6° C).  The volume of uncalibrated distributors and tank trucks will be determined from the net weight (mass) of 
the material.  The net weight (mass) will be determined from the gross weight (mass) of the loaded delivery vehicle 
less the empty delivery vehicle weight (mass).  For computing the volume in gallons (l) from weight (mass), the 
following formula will be used: 
 

ENGLISH 
          W         
   SG x 8.328  
 
 where: 
  G  = Volume in gallons at 60° F. 
  W  = Weight of material in pounds. 
  SG = Specific Gravity of material at 60° F. 
 

METRIC 
            M           
   SG x 997.914  
 
 where: 
  L  = Volume in liters at 15.6° C. 
  M  = Mass of material in kilograms 
  SG = Specific Gravity of material at 15.6° C. 
 
1015.6.2  Emulsified Asphalt.  Measurement of the material will be based on the volume at 60° F (15.6° C) using a 
coefficient of expansion of 0.0003 per degree F (0.00054 per degree C) for converting the material from the volume 
at the observed temperature to the volume at 60° F (15.6° C).  
 
SECTION 1015.10  PEFORMANCE GRADED ASPHALT BINDER 
 
1015.10.1  General.  Performance graded asphalt binder shall be an asphalt-based binder produced from petroleum 
residue either with or without the addition of non-particulate organic modifiers.  The grade shall be as specified in 
the contract. 
 
1015.10.2  Basis of Acceptance.  Suppliers furnishing performance graded asphalt binders to MoDOT projects by 
certification shall be in accordance with AASHTO R 26, except as noted herein.  To become pre-qualified to furnish 
material, a written request shall be sent to Construction and Materials, along with a copy of the supplier's QC plan.  
Split samples may be required.   Changes in formulation, base stock or methods of manufacture of qualified 
performance graded binders shall be noted and may require requalification. 
 
1015.10.2.1  Quality Control Plan Requirements.  The QC plan shall be in accordance with AASHTO R 26 with 
the following exceptions and modifications: 
 
 (a)  The plan shall be written to cover multiple terminals or shipping facilities, in addition to the primary 
manufacturing facility, provided specific requirements for each location are clearly stated. 
 
 (b)  The plan shall state the lot size used to designate the frequency of QC and specification compliance 
testing for each performance grade to be supplied.  The lot size will depend upon the method of manufacture and 
may be designated on a tank basis, or on a time basis in the case of binders that are blended into trucks or tanks or 
that are continually blended into "live" tanks. 
 
 (c)  For terminals or manufacturing facilities, the minimum reduced frequency of testing for QC or 
specification compliance shall be one series of tests every two weeks for "live" tanks or blenders and one series of 
tests every four weeks for "static" tanks that have had no material added between testing, per lot per grade of binder 
shipped. 
 

G   =  

L   =  
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 (d)  Quality Control testing may be used to determine that binders being shipped from terminals or 
manufacturing facilities have not been contaminated, provided that such testing is shown to be of sufficient accuracy 
to detect contamination and to assure that material meets required specifications.  Surrogate tests may be used for 
QC testing of non-modified performance graded binders. 
 
 (e)  Terminals or shipping facilities that blend performance graded binders from different sources, that 
blend to produce a different performance grade, or that blend to modify the properties of an existing performance 
grade shall perform complete AASHTO M 320 specification compliance testing. 
 
 (f)  The shipping facility shall document that each transport vessel was inspected prior to loading and was 
found to be acceptable for the material being shipped.  The inspection shall be documented by a statement on the bill 
of lading or truck ticket, or by maintaining a record of transport vessel inspections at the shipping facility, which 
shall be available for review by MoDOT. 
 
1015.10.2.2  Quality Control Plan Test Data.  The facility shall retain test data of specification compliance and 
QC testing for five years.  At a minimum, the name of the facility, the dates of testing activity, results of individual 
specification compliance and QC tests identified by blender or tank number, and the mean, minimum and maximum 
test result for each specification compliance and QC test performed shall be readily available to MoDOT upon 
request. 
 
1015.10.2.3  Approval of Laboratories.  The supplier's primary testing laboratory shall be approved by MoDOT.  
The approval process will include split sample testing, and may include an on-site visit by department personnel.  
The primary testing laboratory shall be regularly inspected by the AASHTO Materials Reference Laboratory 
(AMRL).  Any satellite testing laboratory operated by a supplier shall be inspected at the same frequency by the 
supplier's primary AMRL inspected laboratory staff, and a copy of the inspection report shall be forwarded to 
MoDOT. 
 
1015.10.2.4  Failure to Comply.  Failure to fulfill any of these requirements may result in disqualification of the 
performance graded binder supplier.  If a primary manufacturing facility is disqualified, all terminals shipping 
performance graded binder manufactured at the primary facility and who are not performing AASHTO M 320 
specification compliance testing will automatically be disqualified.  In cases of dispute, test results obtained by 
MoDOT will be considered final. 
 
1015.10.3  Characteristics.  Performance graded asphalt binder shall be in accordance with AASHTO M 320 for 
the grade specified, except as follows.  AASHTO T 111, Inorganic Matter or Ash in Bituminous Materials, may be 
substituted for AASHTO T 44, Solubility of Bituminous Materials, at the specification value indicated.  The direct 
tension test will be waived.  The following additional requirements will apply: 
 

Binder Characteristics 
Absolute Temperature 

Spread Between Upper and
Lower Temperature for 

PG Binder Gradea 

Elastic Recoveryb,
Percent, 

Minimum, 
AASHTO T 301 

Separation Testc, 
Percent Difference, 

Maximum, 
ASTM D 5976 

86 C - - 
92 C 55 10 
98 C 65 10 

104 C 75 10 
aTemperature Spread = Upper PG Temperature minus Lower PG Temperature. 
bElastic recovery test to be performed on the residue from the Rolling Thin Film Oven Test at 25 C and 
10 cm elongation. 
cSeparation test to be performed in accordance with ASTM D 5976, except test upper and lower 
portions as original binder for G* value according to AASHTO T 315. 

 
1015.10.4  Storage.  Performance graded asphalt binder shall be furnished as a uniform mixture shipped directly to 
the project site from the asphalt binder supplier's permanent plant address or intermediate storage facility, suitable 
for direct use.  Asphalt binder shall be capable of being stored at the project site without separation or settling.  
Automatic blending will be allowed, except no intermediate blending of asphalt binder and any other modifiers will 
be allowed at the project site. 
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SECTION 1015.20  LIQUID BITUMINOUS MATERIAL 
 
1015.20.1  Basis of Acceptance.  Suppliers electing to furnish liquid bituminous material to MoDOT projects by 
QC/QA certification shall furnish material in accordance with Sec 1015.20.2.  To become pre-qualified to furnish 
material, a written request shall be submitted to Construction and Materials, along with a copy of the supplier's QC 
plan.  For source approval for any supplier of liquid bituminous material, split samples and an on-site laboratory 
inspection may be required.  A manufacturer may forgo a formal QC plan and elect to perform full compliance 
testing, and certify each batch of material.  If a manufacturer elects to forgo a formal QC Plan, all truck shipments 
shall be loaded from approved storage tanks that have been sampled, tested and certified by the supplier.  If a 
manufacturer so elects, and automatic blending equipment is used, blender material will be approved for use 
provided the finished product is in accordance with this specification.  At least one complete specification 
compliance test shall be conducted every two weeks on each grade of material furnished for MoDOT work from the 
blender.  A certified copy of the test results shall be furnished to the engineer.  For all liquid bituminous material, 
AASHTO T 111, Inorganic Matter or Ash in Bituminous Materials, may be substituted for AASHTO T 44, 
Solubility of Bituminous Materials, at the specification value indicated. 
 
1015.20.2  Quality Control Plan Requirements.  The QC plan shall be in accordance with the following: 
 
 (a)  The plan may be written to cover multiple terminals, shipping facilities, blending or  manufacturing 
facilities. 
 
 (b)  The plan shall state the location, organization and responsible personnel for each facility, including the 
physical address and telephone contact information.  In general, following the guidelines in AASHTO R 26 will be 
acceptable. 
 
 (c)  The plan shall state the minimum testing frequency for all material supplied.  At a minimum, each 
grade of material supplied to MoDOT shall have complete specification compliance testing conducted monthly.  
Polymer modified material shall have complete specification compliance testing conducted every two weeks.  The 
manufacturer’s internal QC testing frequency shall be approved by MoDOT prior to implementation.  The 
manufacturer shall perform sufficient tests and at a frequency to ensure specification compliant material is being 
supplied to MoDOT at all times.  For emulsified asphalt, QC testing on each batch, at a minimum, shall consist of 
viscosity, sieve test, determination of residue by either distillation or evaporation and an identifier test, if applicable, 
for that particular grade, either cement mixing, particle charge or demusibility.  The manufacturer may elect to 
perform additional QC tests.  For cutback material, QC testing shall be a minimum of the viscosity on a daily basis 
when material is being shipped to MoDOT work. 
 
 (d)  In the event of a failing sample, the manufacturer shall follow the steps outlined in AASHTO R 26, 
Sec. 9.2.  If a sample fails to comply with any specification requirement at the Central Laboratory, the manufacturer 
may only ship new material of that grade after full specification compliance testing.  After the manufacturer has 
certified through specification compliance testing that three consecutive batches are in accordance with the material 
specification, the manufacturer may return to the testing frequency outlined in the QC/QA plan. If a second sample 
of the same grade from the same facility fails to comply with any specification requirement within the same calendar 
year, approval of that facility to supply that grade under QC/QA may be withdrawn.  If approval for a grade is 
withdrawn, that material may only be supplied to MoDOT work after full certification compliance testing has been 
performed at the Central Laboratory.  Re-approval to supply under the supplier’s QC/QA Plan will occur only after 
three consecutive batches meet specifications after testing at the Central Laboratory.  Failure of multiple grades from 
a single facility tested at the Central Laboratory may result in that facility being removed from approval to supply 
material to MoDOT.  Reinstatement will occur only after all materials in question have been tested at the Central 
Laboratory and have met all specifications, and documentation from the supplier outlining the reason for the failures 
and what corrective measures have been taken are to the satisfaction of MoDOT. 
 
 (e)  The shipping facility shall document that each transport vessel was inspected prior to loading and was 
found to be acceptable for the material shipped.  The inspection shall be documented by a statement on the bill of 
lading or truck ticket, or by maintaining a record of transport vessel inspections at the shipping facility, which shall 
be available for review by MoDOT. 
 
The results of QC/QA testing shall be retained by the supplier for a period of three years.  A report containing all 
test results for any material shall be available to MoDOT upon request. 
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1015.20.3  Type RC Liquid Asphalt.  Type RC liquid asphalt shall be produced by fluxing an asphaltic base with 
suitable petroleum distillates.  The material shall show no separation or curdling prior to use and shall not foam 
when heated to the application temperature.  The material shall be in accordance with AASHTO M 81, invoking 
Note 3 using penetration in lieu of viscosity for the grade specified in the contract. 
 
1015.20.4  Type MC Liquid Asphalt.  Type MC liquid asphalt shall be produced by fluxing an asphaltic base with 
suitable petroleum distillates.  The material shall show no separation or curdling prior to use and shall not foam 
when heated to the application temperature.  The material shall be in accordance with AASHTO M 82, invoking 
Note 4 using penetration in lieu of viscosity for the grade specified in the contract. 
 
1015.20.5  Emulsified Asphalt.  Emulsified asphalt shall be in accordance with AASHTO M 140 or AASHTO M 
208, for the type and grade specified in the contract. 
 
1015.20.5.1  Polymer Modified Asphalt Emulsion.  Bituminous material for polymer modified asphalt shall be in 
accordance with the following: 

 
Polymer Modified Asphalt Emulsion 
Test a CRS-2P EA-90P 

 Min Max Min Max 
Viscosity, SSF @ 50 C 100 400 100 400 
Storage Stability Testb, 24 hour, percent ---- 1 ---- 1 
Classification Test Pass ---- ---- ---- 
Particle Charge Test Positive ---- ---- ---- 
Sieve Test, 850 µm mesh, percent ---- 0.3 ---- 0.3 
Demulsibility, 0.02 N CaC12, percent ---- ---- 30 ---- 
Distillation: 
  Oil distillate by volume of emulsion, percent 

 
---- 

 
3 

 
---- 

 
3 

  Residue from distillationc , percent 65 ---- 65 ---- 
Tests on Residue from Distillation:     

Penetration, 25 C, 100 g, 5 sec 100 200 100 200 
Ductility, 4 C, 5 cm/minute, cm 30 ---- 25 ---- 
Ashd , percent ---- 1 ---- 1 
Float Test at 60 C, sec ---- ---- 1200 ---- 
Elastic Recoverye , percent 58 ---- 58 ---- 

aAll tests shall be performed in accordance with AASHTO T 59 except as noted. 
bIn addition to AASHTO T 59, upon examination of the test cylinder, and after standing undisturbed for 24 hours, 
the surface shall show no appreciable white, milky colored substance and shall be a homogeneous brown color 
throughout. 
cAASHTO T 59 shall be modified to maintain a 204° C ± 5° C maximum temperature for 15 minutes. 
dPercent ash shall be determined in accordance with AASHTO T 111, Ash in Bituminous Material. 
eElastic recovery shall be determined as follows.  Condition the ductilometer and samples to be treated at 10 C.  
Prepare the brass plate, mold and briquet specimen in accordance with AASHTO T 51.  Keep the specimen at the 
specified test temperature of 10° C for 85 to 95 minutes.  Immediately after conditioning, place the specimen in 
the ductilometer and proceed to elongate the sample to 20 cm at a rate of pull of 5 cm/min.  After the 20 cm 
elongation has been reached, stop the ductilometer and hold the sample in the elongated position for 5 minutes.  
After 5 minutes, clip the sample approximately in half by means of scissors or other suitable cutting devices.  Let 
the sample remain in the ductilometer in an undisturbed condition for one hour.  At the end of this time period, 
retract the half sample specimen until the two broken ends touch.  At this point note the elongation (x) in cm.  
Calculate the percent recovery by the following formula: 
 

% Recovery =  20 - X  x 100 
       20 

 
1015.20.5.2  Asphalt Emulsion for Micro-Surfacing.  Bituminous material for micro-surfacing shall be a polymer 
modified asphalt emulsion, grade CSS-lh, in accordance with the following table.  The bituminous material shall 
show no separation after mixing.  A minimum of 3.0 percent polymer content, by mass, of an approved polymer 
shall be milled into the asphalt emulsion at the time of manufacture of the emulsion.  The emulsion shall be sampled 
in accordance with AASHTO T 40. 
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Micro-Surfacing Emulsion (MSE-1) 

 Min. Max. Test Method 
 Viscosity, Saybolt Furol at 25 C, s 20 100 AASHTO T 59 
  Storage stability test, 24 hr, percent - - 1a AASHTO T 59 
  Particle charge test positiveb   AASHTO T 59 
  Sieve test, percent - - 0.50 AASHTO T 59 
  Residue, percent 62 - - AASHTO T 59 
Tests on Residue from Distillation Min. Max. Test Method 
 Penetration, 25 C, 100 g, 5 s, 40 90 AASHTO T49 
 Ductility, 25 C, 5cm/min, cm, 40 - - AASHTO T 51 
 Solubility in Trichloroethylene, % 97.50 - - AASHTO T 44 

aThe storage stability test may be waived provided the asphalt emulsion storage tank at the project 
site has adequate provisions for circulating the entire contents of the tank, and provided satisfactory 
field results are obtained. 
bIf the particle charge test is inconclusive, material having a maximum pH value of 6.7 will be 
acceptable. 

 
1015.20.5.3 Scrub Seal Emulsion.  Scrub seal emulsion shall be smooth and homogeneous, polymer modified, 
shall contain an asphalt rejuvenator and shall be in accordance with the following: 
 

Scrub Seal Emulsion (SSE-1) 
 Min. Max. Test Method 
Saybolt Furol Viscosity, SFS @ 25 C 30 100 AASHTO T 59 
Storage Stability Test a , 24 hr., % -- 1a AASHTO T 59 
Demulsibility, 35 ml of 0.02N, CACl2, % -- 60 AASHTO T 59 
Sieve Test b, percent -- 0.3 AASHTO T 59 
Residue by Distillation (c) @ 205 ± 5 C, % 60 -- AASHTO T 59 
Oil Distillate by Volume, percent -- 3 AASHTO T 59 
Tests on Residue from Distillation Min. Max. Test Method 
Penetration @ 25 C, 5 s, 100 g, dmm 100 300 AASHTO T 49 
Float Test @ 60 C, s 1200 -- AASHTO T 50 
Ash, percent -- 1 AASHTO T 111 
Elastic Recovery, 10 C, 200 mm  
elongation, 60 min. recovery, percent 

 
30 

 
-- 

 
ASTM D 5976 

Saturates d, percent - - 20 ASTM D 4124 
a
Upon examination of the test cylinder after standing undisturbed for 24 hours, the surface shall show no 

white, milky colored substance and shall be a homogeneous brown color throughout. 
bA percentage of 0.30 will be acceptable for samples taken at the point of use or shipped to the Central 
Laboratory for testing. 
cASTM D 244 shall be modified to include a 205 ± 5° C maximum temperature to be held for 15 
minutes. 
dASTM D 4124 shall be modified to use Alumina, CG - 20 Grade, available from Aluminum Company 
of America, Pittsburgh, PA. 

 
1015.20.6  Ultrathin Bonded Wearing Surface.  Bituminous material for ultrathin bonded wearing surface shall be 
in accordance with the following. 
 
1015.20.6.1  Asphalt Binder.  The asphalt binder shall be in accordance with Sec 1015.10, and specifically as 
follows: 
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Tests Method Min. Max. 

Separation Test, % AASHTO PP-5  10 
Elastic Recovery Test, % ASTM D 6084 65  

 
1015.20.6.2  Polymer Modified Emulsion Membrane.  The anionic or cationic emulsion shall be polymer 
modified and shall be in accordance with one of the following: 
 

Anionic Polymer Modified Emulsion Membrane (PEM-1) 
Tests on Emulsion Method Min. Max. 
Viscosity, Saybolt Furol @122° F (50° C), s AASHTO T 59 25 125 
Storage Stability Testa, 24 h, percent AASHTO T 59  1 
Sieve Testb, percent AASHTO T 59  0.3 
Residue by Distillationc, percent AASHTO T 59 63  
Oil Distillate by Distillation, percent AASHTO T 59  2 
Demulsibilty, % 35 ml, 0.02 N CaCl2 AASHTO T 59 60  
Tests on Residue From Distillation 
Penetration AASHTO T 49 90 150 
Elastic Recovery, percent AASHTO T 301 60  

 
 

Cationic Polymer Modified Emulsion Membrane (CPEM-1) 
Tests on Emulsion Method Min. Max. 

Viscosity, Saybolt Furol @122°F (50° C), s AASHTO T 59 25 125 
Storage Stability Testa, 24 h, percent AASHTO T 59  1 
Sieve Testb, percent AASHTO T 59  0.3 
Residue by Distillationc, percent AASHTO T 59 63  
Oil Distillate by Distillation, percent AASHTO T 59  2 
Demulsibility, % 35 ml, 0.8% dioctyl  

sodium sulfosuccinate AASHTO T 59 60  
Tests on Residue From Distillation 

Penetration AASHTO T 49 90 150 
Elastic Recovery, % AASHTO T 301 60  

aAfter standing undisturbed for 24 hours, the surface shall show no white, milky colored substance, but shall 
be a smooth homogeneous color throughout. 
bThe sieve test will be waived if successful application of the material has been achieved in the field. 
cAASHTO T 59 shall be modified to include a 400° F ± 10° F (205° C ± 5° C) maximum temperature to be 
held for a period of 15 minutes. 

 
SECTION 1018 – FLY ASH FOR CONCRETE 
 
Delete Sec 1018 in its entirety and substitute the following:      08/07 
 

SECTION 1018 
 

FLY ASH FOR CONCRETE 
 
 

1018.1  Scope.  This specification covers fly ash for use in Portland cement concrete. 
 
1018.2  General.  Only fly ash from sources qualified in accordance with these specifications will be permitted.  The mixing of 
different classes and sources of fly ash will not be permitted.  All fly ash shall be in accordance with AASHTO M 295, Class C 
or F, except as herein specified. 
 
1018.2.1  Class C fly ash shall meet one or both of the following requirements:  

 
(a) The 7-day Strength Activity Index with Portland cement shall be at a minimum be 85 percent of the control.  

 
(b) The Calcium oxide content shall be 23 percent , minimum. 
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1018.2.2  The percent each of silicon dioxide (SiO2), aluminum oxide (Al2O3) and iron oxide (Fe

2
O

3
) shall be reported in 

addition to the total of the three. 
 

Class Range 
Class C 50-66% 
Class F 74% Minimum 

 
1018.2.3  Loss on Ignition shall not exceed 1.5 percent.  
 
1018.2.4  The term “manufacturer”, as used in this specification, will be the actual manufacturer of the fly ash. The term, 
“marketing entity”, as used in this specification, will be the supplier or broker of the fly ash. The marketing entity shall be 
responsible to be in accordance with these specifications. 
 
1018.2.5  Cement used for testing fly ash shall be in accordance with AASHTO M85.. 
 
1018.2.6  All marketing entities, terminals, and independent testing laboratories shall be qualified prior to acceptance of any 
material. 
 
1018.3  Laboratory Qualification.  
 
1018.3.1  Laboratories approved prior to 10/01/06 shall maintain qualification based on continued compliance with all of the of 
all requirements specified herein.  
 
1018.3.2  In order to become qualified, a written request shall be sent by the marketing entity to Construction and Materials, 
along with a copy of the independent laboratory’s most recent Cement and Concrete Reference Laboratory (CCRL) certification 
and the latest CCRL Pozzolan proficiency sample report. The CCRL inspection shall cover all tests required by the specification. 
Documentation showing satisfactory resolution of all inspection deficiencies shall be included.  
 
1018.3.3 Failure to Comply. Failure to comply with any of these requirements and/or specified herein may result in the issuance 
of a strike. If a laboratory accumulates three strikes, the laboratory shall be disqualified.  For every year a laboratory does not 
receive a strike, a strike will be removed from the laboratory’s accumulated total.  In cases of dispute, test results obtained by 
MoDOT will control.   
 
1018.3.4 Disqualified Facilities. If a laboratory has been disqualified, the marketing entity must utilize an existing MoDOT 
approved laboratory or qualify a laboratory fulfilling MoDOT requirements. A disqualified laboratory will be unable to maintain 
qualification based on requirements governed in this specification.  Labratories found to not be operating independent of 
qualified mareketing entities shall be disqualified.  
 
1018.4  Marketing Entity Qualification.  In order to become qualified, a written request shall be sent by the marketing entity to 
Construction and Materials, along with a copy of the marketing entity’s QC plan and the following information.  The power plant 
and terminals may be inspected to verify the information and to establish personal contact with the QC personnel. 
 
1018.4.1.  The following information shall be included in the request for qualification: 
 
 (a)  An outline of the QC program from the coal yard to the point where the product is relinquished to the purchaser.  
The QC program shall cover all tests required by the specification, and shall include the testing frequency for each test.  The 
name of the testing laboratory shall also be included. 
 
 (b)  A copy of the testing laboratory's most recent Cement and Concrete Reference Laboratory (CCRL) inspection 
report and the latest CCRL proficiency sample report.  The CCRL inspection shall cover all tests required by the specification.  
Documentation showing satisfactory resolution of all inspection deficiencies shall be included. 
 
 (c)  Complete name and address of the fly ash source and owner.  If located in an area without precise address 
identification, a complete map description shall be furnished. 
 
 (d)  Complete name and address or map location of the coal mine.  If more than one source of coal is used, all sources 
shall be listed. 
 
 (e)  Type of coal used. 
 
 (f)  Class of fly ash produced. 
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 (g)  A description of production procedures including, but not limited to, any additives mixed with the coal during 
production, any additive or dust suppressant used to collect the fly ash, ash collection methods, production capacity in tons (Mg) 
per day, and the proportions and proportioning procedures of any blended coals. 
 
 (h)  Description of storage facilities, including capacities and set-aside capabilities. 
 
 (i)  A copy of a typical bill of lading in accordance with the certification statement. 
 
 (j)  A split sample of the class of fly ash proposed for use, obtained from the autosampler over a minimum of one 
production day.  The marketing entity's test results for the split sample shall also be submitted. 
 
1018.4.2  In order to maintain qualification, the following will be required: 
 
 (a)  Quality control test results covering the production of all fly ash proposed for use in MoDOT projects, including 
the high, low and average results for each class shall be kept on file by the marketing entity.  Sampling and testing frequency 
shall be in accordance with ASTM C 311. Results shall include the percent each of silicon dioxide (SiO2), aluminum oxide 
(Al2O3) and iron oxide (Fe2 O3) in addition to a total of all three. 
 
 (b)  A copy of the most recent CCRL inspection and proficiency sample reports and any deficiency resolutions shall be 
forwarded promptly to MoDOT. 
 
 (c)  Semi-annual split samples for the class of approved fly ash shall be obtained by MoDOT for joint testing by the 
marketing entity.  Marketing entity test results on the split samples shall be furnished to Construction and Materials when 
completed. 
 
 (d)  All QC test results shall be available for a minimum of three years, for MoDOT review upon request. 
 

(e) All monthly or each 3200-ton samples shall be available for a minimum of one year, for MoDOT testing upon 
request.  

 
 (f)  Only fly ash in compliance with these specifications shall be allowed into a silo destined for MoDOT projects. 
 
1018.4.3 Failure to Comply. Failure to comply with any of these requirements and/or specified herein may result in the issuance 
of a strike. If a marketing entity accumulates three strikes, the marketing entity shall be disqualified.  For every year a marketing 
entity does not receive a strike, a strike will be removed from the marketing entitiy’s accumulated total.  In cases of dispute, test 
results obtained by MoDOT will control.   
 
1018.5  Terminal Qualification.  In order to become a qualified terminal, a written request shall be sent from terminal personnel 
to Construction and Materials.  A letter shall accompany the request from each affected and qualified marketing entity, advising 
of the intent to ship through the respective terminal.  Any changes in fly ash source shall be updated in the same manner.  
Terminals shall be inspected to ensure adequacy to accept, retain and ship fly ash from qualified marketing entities. 
 
1018.6  Sampling, Testing and Acceptance Procedures.  All fly ash will be subject to inspection and sampling by MoDOT at 
the power plant, an intermediate shipping terminal or destination. MoDOT shall be allowed unlimited access to all facilities and 
records in order to conduct inspection and sampling.  
 
1018.6.1  Failure to Comply.  Failure to fulfill any of these requirements may result in disqualification of the fly ash 
manufacturer, marketing entity or a terminal.  In cases of dispute, test results obtained by MoDOT will control. 
 
1018.6.2  Disqualified Facilities.  If a facility has been disqualified, the marketing entity may elect to designate the silo, bin or 
storage facility from which the marketing entity proposes to furnish fly ash for MoDOT projects.  If this option is used, each silo, 
bin or storage facility designated must be sampled, tested, sealed and approved by MoDOT prior to shipment.  The marketing 
entity shall also sample, test and report the test results for each designated silo, bin or storage facility.  
 
1018.6.3  Shipping.  Fly ash shall be continually sampled and tested via autosamplers at a location, frequency and duration 
acceptable to MoDOT, and may be continuously shipped direct from a marketing entity or generating station silo. 
 
1018. 6.4  Storage.  All fly ash intended for use shall be sampled, tested, and placed in designated silos or bins. 
 
1018.6.5  Coal Sources and Process.  Fly ash from each coal source at each plant shall be qualified separately.  Coals from 
different sources may be blended prior to burning, but the qualification shall be based on the blend.  When the production 
procedure or fuel source is changed, or when any change is made by the manufacturer that alters the properties or characteristics 
of the qualified fly ash, requalification may be required. 
 
1018.6.6  Acceptance.  The marketing entity shall certify that the material complies with the specification requirements.  When a 
qualified marketing entity or terminal is shipping fly ash for, or purchasing fly ash from, another qualified marketing entity, the 
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bill of lading or delivery receipt shall be from the shipping company.  The certification statement showing the actual 
manufacturer shall be prominently placed on the bill of lading or delivery receipt.  A copy of the bill of lading or delivery receipt 
shall accompany each shipment and shall be furnished to MoDOT at the shipping and destination points. 
 
1018.6.7  The bill of lading or delivery receipt for each shipment to MoDOT projects shall carry the following certification 
statement: 
 
"This is to certify this Class ___ fly ash originated from a MoDOT qualified manufacturer, has been maintained to meet MoDOT 
specifications and was loaded from silo number ________." 
 

_________________________________ 
Name and Location of Manufacturer 

 
__________________________________ 
Name and Location of Shipping Facility 

 
By________________________________ 
Signature and Name of Marketing Entity 

 
SECTION 1019 – CEMENT 
 
Delete Sec 1019.2.1 and substitute the following:      11/05;04/08 
 
1019.2.1  Portland Cement.  All Portland cement shall be in accordance with  AASHTO M 85. with the following 
modifications: 
 

(a) Specific surface, fineness, for all Type I Portland cements shall not exceed 420 m2/kg using Air permeability test. 
When sample fails to meet the requirements of the air permeability test, the turbidimeter test shall be used and requirement of 230 
m2/kg maximum for the turbidimeter method shall govern. 
 

(b) For limestone cements, include the CO2 content of Portland cement on all mill test reports. Determine the CO2 
content in accordance with ASTM C114. When the CO2 content exceeds 1.0% or when any quantity of limestone is added, report 
the C3S as calculated in ASTM C150, Annex A1, using the actual CO2 value. 
 
Delete Sec 1019.2.3 and substitute the following:       11/05 
 
1019.2.3  Blended Hydraulic Cement.  All blended hydraulic cement shall be in accordance with Type IP, I(PM), 
IS or I(SM) of AASHTO M 240 with the modification that chemical composition shall be provided and tolerances 
checked in accordance with Section 7.2 of AASHTO M240. 
 
Delete Sec 109.3.1.2 and substitute the following:       04/08 
 
1019.3.1.2  In order to maintain qualification, the following will be required: 
 
 (a) Monthly QC test results covering the production of cement types proposed for use in MoDOT projects, including 
the high, low and average results for each type shall be forwarded to MoDOT upon manufacturer completion. 
  
 (b)  A copy of the most recent CCRL inspection and proficiency sample reports and any deficiency resolutions shall be 
forwarded promptly to MoDOT. 
 
 (c)  Semi-annual split samples for each type of approved cement will be obtained by MoDOT for joint testing by the 
manufacturer.  Manufacturer test results on the split samples shall be furnished to MoDOT when completed. 
 
 (d)  All QC test results shall be available for a minimum of three years, for MoDOT review upon request. 
 
 (e)  Only cement in compliance with these specifications shall be allowed into a silo destined for MoDOT projects. 
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SECTION 1020 – CORRUGATED METALLIC-COATED STEEL CULVERT PIPE, PIPE-ARCHES AND 
END SECTIONS 
 
Delete Sec. 1020.2 and substitute the following:       01/05 
 
1020.2  Basis of Acceptance.  Unless otherwise specified, the basis of acceptance will be in accordance with 
AASHTO M 36.  Pipe shall be from an approved qualified plant and will be accepted based on certification, 
manufacturer quality control documentation and tests on samples as required by the engineer.  Pipe may be 
fabricated using English units of measurement.  Pipe fabricated using English measurements shall be in accordance 
with the dimensions and tolerances shown on the plans. 
 
Delete Sec. 1020.5.1 and substitute the following:       01/05 
 
1020.5.1  Application for Placement on the Qualified List.  For a plant to become qualified, a written request 
shall be sent by the manufacturer to Construction and Materials with the following information: 
 

(a)  A QC Plan, in accordance with Sec 1020.5.2, for each plant from which pipe is to be fabricated for use 
on MoDOT projects. 

 
(b)  A certification statement from the manufacturer that the quality control procedures at the plant, at a 

minimum, meet the requirements set forth in the manufacturer’s QC Plan. 
 
(c)  Sources for each material to be used in the fabrication of pipe shall be provided. 
 
(d)  A guarantee that all material to be used in the fabrication of pipe will be in accordance with MoDOT 
specifications and that pre-approval for any source of material will be received prior to use. 

 
(e)  Units of measurement, English or metric, used to fabricate the pipe. 

 
SECTION 1026 – REINFORCED CONCRETE CULVERT PIPE 
 
Delete Sec 1026.4.1 and substitute the following:       01/05 
 
1026.4.1  Application for Placement on Qualified List.  To become qualified, a written request shall be sent by the 
manufacturer to Construction and Materials with the following information: 
 
 (a)  A statement certifying that the quality control procedures at the plant meet the requirements set forth by 
the American Concrete Pipe Association (ACPA) Compliance Audit and Certification Program. 
 
 (b)  Sources for each material to be used in the fabrication of pipe.  For aggregate sources, the ledge the 
material is being taken from shall also be included. 
 
 (c)  A guarantee that all material to be used in the fabrication of pipe will be in accordance with MoDOT 
specifications, and pre-approval for any source of material will be received prior to use. 

 
(d)  Units of measurement, English or metric, used to fabricate the pipe. 

 
SECTION 1028 – CORRUGATED POLYVINYL CHLORIDE CULVERT PIPE 
 
Delete Sec. 1028.4.1 and substitute the following:       01/05 
 
1028.4.1  Application for Placement on Qualified List.  To become qualified, a written request shall be sent by the 
manufacturer to Construction and Materials with the following: 
 

(a)  A QC plan for each plant from which pipe is to be fabricated for use on MoDOT projects.  The QC 
plan shall be in accordance with Sec 1028.4.2, and shall provide that pipes be randomly selected for test by an 
independent testing laboratory, and that randomly selected pipes are representative of that manufacturer's pipe. 
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(b)  A statement certifying that the quality control procedures at the plant, at a minimum, meet the 
requirements set forth in the manufacturer’s QC plan. 
 

(c)  Sources for each material to be used in the fabrication of pipe.  
 

(d)  Certification that all pipe material to be used in the fabrication of pipe will be in accordance with 
MoDOT specifications. 

 
(e)  Units of measurement, English or metric, used to fabricate the pipe. 
 

 
SECTION 1029 – FABRICATING PRESTRESSED CONCRETE MEMBERS FOR BRIDGES 
 
Delete Sec 1029.6.1 and substitute the following:       06/08 
 
1029.6.1  Shop Drawings.  Shop drawings showing in detail the type, size, number of units, location of tendons, 
enclosures, method and sequence of releasing the strands, anchorage details and details of proposed lifting loops and 
lifting procedure shall be submitted to the engineer for approval.  The contractor may select the method of 
prestressing, provided an approved specific method is used and the total prestressing force and the center of gravity 
of the prestressing tendons as shown on the plans are maintained.  The shop drawings shall show a tabulation of the 
design computations and the total prestress force, size and spacing of all reinforcing steel and concrete compressive 
strengths for strand release and design.  No inspection will be conducted until the plant inspector has received a 
copy of the approved shop drawings.  Prior to making shop drawings, the contractor shall submit in writing for 
approval of the engineer any proposed tack welding in lieu of tying of the reinforcing bars of prestressed members.  
If approved by the engineer, the location of tack welding of reinforcing bars shall be shown on the shop drawings 
submitted for approval.  No heat or welding will be permitted in the proximity of prestressing tendons in the 
members.  Shop drawings for the prestressed concrete solid, voided slab and box girder beams shall be required to 
include the alignment of the holes for the tie rods.  The holes shall be aligned in such a way as to prevent damage to 
the precast units during the placement of the precast units on the beam caps and the installation and tensioning of the 
tie rods through the precast units. 
 
Delete Table I from Sec 1029.8 and substitute the following:      06/08 
 
 

Table I 
Dimensional Tolerances – I–Girders, Solid Slab Beams, Voided Slab Beams,  

Box Girder Beams and Miscellaneous Prestress Units 
ENGLISH 

Length of Beam ±1/8 inch per 10 feet of beam length, 
but no greater than 3/4 inch 

Width (Flanges, Web and Fillets) +3/8 inch, -1/4 inch 
Depth (Flanges, Web and Fillets) ±1/4 inch 
Depth (Overall) +1/2 inch, -1/4 inch 
Horizontal Alignment - I-Girders and 
Miscellaneous Prestressed Units 
(Deviation from a straight line parallel to 
centerline of member) 

1/2 inch max., to 40-foot lengths 
3/4 inch max., 40 to 60-foot lengths 
1 inch max., 60-foot or greater lengths 

Horizontal Alignment - Solid Slab, 
Voided Slab and Box Girder Beams 
(Deviation from a straight line parallel to 
centerline of member) 

1/4 inch max., to 40-foot lengths 
3/8 inch max., 40 to 60-foot lengths 
1/2 inch max., 60-foot or greater 
lengths 

Camber (Deviation from design camber 
within 7 days of strand release) 

±1/2 inch, to 80-foot lengths 
±1 inch, greater than 80-foot lengths 

Stirrup Bars (Projection above top of 
beam) 

± 3/4 inch 

Stirrup Bars (Longitudinal spacing) ± 2 inches 
Tendon Position- I-Girders and 
Miscellaneous Prestressed Units 

± 1/4 inch center of gravity of strand 
group and individual tendons 
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Tendon Position - Solid Slab, Voided 
Slab and Box Girder Beams 

± 1/8 inch center of gravity of strand 
group and individual tendons 

Position of Deflection Points for 
Deflected Strands 

± 6 inches, longitudinal 

Position of Lifting Devices ± 6 inches, longitudinal 
Side Inserts (Centerline to centerline and 
centerline to end) 

± 1/2 inch 

Coil Inserts (Centerline to centerline and 
centerline to end) 

± 2 inches horizontal, except must be 
3 inches or more from end of beam 
and within reinforcement cage of 
bent, ±1 inch vertical 

Slab Drain Inserts ± 1/2 inch from designated location, 
engineer may approve location ± 6 
inches from design, multiple inserts 
for single drain must be within ± 1/2 
inch of vertical line 

Exposed Beam Ends (Deviation from 
square or designated skew) 

± 1/4 inch horizontal, ± 1/8 inch 
vertical per foot of beam height 

Bearing Area (Deviation from plane) ±1/8 inch 
Bearing Plates (Centerline to centerline) ±1/8 inch per 10 feet of beam length, 

but no greater than 3/4 inch 
Bearing Plates (Centerline to end of 
beam) 

±1/2 inch 

Diaphragm Hole Location ±1 1/2 inches for centerline of group 
±1/2 inch within group 

Scupper holes, blockouts and voids Placed as close as possible to design 
location after reinforcement steel and 
strands are properly located 
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Table I 

Dimensional Tolerances – I–Girders, Solid Slab Beams, Voided Slab Beams,  
Box Girder Beams and Miscellaneous Prestress Units 

METRIC 
Length of Beam ±1 mm per meter of beam length, but 

not greater than 18 mm 
Width (Flanges, Web and Fillets) +9 mm, -6 mm 
Depth (Flanges, Web and Fillets) ±6 mm 
Depth (Overall) +12 mm, -6 mm 
Horizontal Alignment - I-Girders and 
Miscellaneous Prestressed Units 
(Deviation from a straight line parallel to 
centerline of member) 

12 mm max., to 12 m lengths 
18 mm max., 12 to 18 m lengths 
25 mm max., 18 m or greater lengths 

Horizontal Alignment - Solid Slab, 
Voided Slab and Box Girder Beams 
(Deviation from a straight line parallel to 
centerline of member) 

6 mm max., to 12 m lengths 
9 mm max., 12 to 18 m lengths 
12 mm max., 18 m or greater lengths 

Camber (Deviation from design camber 
within 7 days of strand release) 

± 12 mm, to 24 m lengths 
± 25 mm, greater than 24 m lengths 

Stirrup Bars (Projection above top of 
beam) 

± 18 mm 

Stirrup Bars (Longitudinal spacing) ± 50 mm 
Tendon Position - I-Girders and 
Miscellaneous Prestressed Units 

± 6 mm center of gravity of strand 
group and individual tendons 

Tendon Position - Solid Slab, Voided 
Slab and Box Girder Beams 

± 3 mm center of gravity of strand 
group and individual tendons 

Position of Deflection Points for 
Deflected Strands 

± 150 mm, longitudinal 

Position of Lifting Devices ± 150 mm, longitudinal 
Side Inserts (Centerline to centerline and 
centerline to end) 

± 12 mm 

Coil Inserts (Centerline to centerline and 
centerline to end) 

± 50 mm horizontal, except must be 
75 mm or more from end of beam 
and within reinforcement cage of 
bent, ± 25 mm vertical 

Slab Drain Inserts ± 12 mm from designated location, 
engineer may approve location ± 150 
mm from design, multiple inserts for 
single drain must be within ± 12 mm 
of vertical line 

Exposed Beam Ends (Deviation from 
square or designated skew) 

± 6 mm horizontal, ± 10 mm vertical 
per foot of beam height 

Bearing Area (Deviation from plane) ± 3 mm 
Bearing Plates (Centerline to centerline) ± 1 mm per meter of beam length, 

but not greater than 18 mm 
Bearing Plates (Centerline to end of 
beam) 

± 12 mm 

Diaphragm Hole Location ± 38 mm for centerline of group 
± 12 mm within group 

Scupper holes, blockouts and voids Placed as close as possible to design 
location after reinforcement steel and 
strands are properly located 

 



DUAL 

146 

SECTION 1036 – REINFORCING STEEL FOR CONCRETE 
 
Delete Sec 1036.3.3 through 1036.4 and renumber subsequent sections accordingly   08/07 
 
Amend Sec 1063.3 and insert the following:       10/08 
 
1036.3.3  Welded steel wire fabric shall be in accordance with AASHTO M 55 or AASHTO M 221. 
 
SECTION 1039 – EPOXY RESIN MATERIAL 
 
Delete Sec 1039.60.5 and substitute the following:       12/07 
 
1039.60.5  Test Methods.  Tests will be performed in accordance with the following methods: 
 

Test Methods 
Rotational Viscosity ASTM D 2393 Model LVT Brookfield 

viscometer 
Epoxy equivalent MoDOT Test Method TM 73 
Volatile contenta ASTM D 1259, Method B, for mixed system 
Filler content MoDOT Test Method TM 73 
Ash content ASTM D 482 
Pot life AASHTO T 237 
Tensile strength ASTM D 638 
Compressive 
strength 

ASTM C 881 

Water absorption ASTM D 570 
Thermal Shear MoDOT Test Method TM 72 

aSample cured 4 days at room temperature and weighed on a previously weighed metal foil. 
 
SECTION 1040 – GUARDRAIL, END TERMINALS, ONE-STRAND ACCESS RESTRAINT CABLE AND 
THREE-STRAND GUARD CABLE MATERIAL 
 
Delete Sec 1040.4 and substitute the following:       10/07 
 
1040.4  Crashworthy End Terminals.   
 
1040.4.1  Material.  Only new material shall be used in the fabrication of end terminals.  The major items of the 
installations shall be the best standard products of a manufacturer regularly engaged in the production of that type of 
end terminal and shall be of the manufacturer's latest approved design.  After installation, the end terminal shall 
redirect traffic face side vehicle impacts within the prescribed performance crash test criteria ranges. 
 
1040.4.2  Manufacture’s Approval.  Prior to approval and use of a end terminal, the manufacturer shall submit to 
MoDOT the manufacturer’s name, the product brand name or model number, a copy of the NCHRP 350 test results, 
a copy of the FHWA acceptance letter, and shop drawings. 
 
1040.4.3  Acceptance.  Acceptance of the material will be based on the manufacturer’s certification and upon 
satisfactory field performance. 
 
1040.4.4  Contractor’s Certification.  Prior to installation, the contractor shall furnish to the engineer a 
manufacturer's certification that the units furnished are identical in material and design to approved units.  
 
Delete Sec 1040.6.2.3 and substitute the following:       12/07 
 
1040.6.2.3  Hook Bolts, Hex Bolts, Nuts and Washers.  Hook bolts, hex bolts and washers shall be in accordance 
with ASTM A 307.  Cable hook nuts shall be 5/16-18 threads and in accordance with ASTM A 563.  Hook bolts, as 
installed, shall develop an ultimate pull open strength of 450 to 1000 pounds (2.0 to 4.5 kN) applied in a direction 
normal to the axis of the post.  Hooked anchor studs shall be in accordance with AASHTO M 314, except the 
threads and nominal diameter shall be 3/4-10 and in accordance with ASTM  F 568, Class 4.6.  All items shall be 



DUAL 

147 

galvanized in accordance with AASHTO M 232 or may be mechanically galvanized in accordance with AASHTO 
M 232, Class C. 
 
SECTION 1042 – HIGHWAY SIGN MATERIAL 
 
Delete Sec 1042.2.7 through 1042.2.7.3.2 and substitute the following     06/07 
Renumber subsequent sections accordingly: 
 
1042.2.7  Retroreflective Sheeting.  Retroreflective sheeting shall be in accordance with ASTM D 4956, except as 
noted herein.  Retroreflective sheeting shall have sufficient strength and flexibility such that the sheeting can be 
handled, processed and applied according to the manufacturer's recommendations without appreciable stretching, 
tearing, cracking or other damage.  The sheeting surface shall be readily screen processed and compatible with 
recommended transparent and opaque screen process colors.  The retroreflective sheeting manufacturer shall furnish 
information as to the type of solvent or solvents that may be used to clean the surface of the sheeting without 
detrimental loss of brightness and durability.  The sheeting shall be properly orientated on the sign face to meet 
retroreflection requirements as specified herein.   
 
1042.2.7.1  Type 1.  Type 1 retroreflective sheeting shall be in accordance with ASTM D 4956, Type I, Class 1 or 2, 
except as noted herein.  Type 1 retroreflective sheeting shall be enclosed lens glass-bead sheeting. 
 
1042.2.7.2 Type 3.  Type 3 retroreflective sheeting shall be in accordance with ASTM D 4956, Type IV, Class 1 or 
2, except as noted herein.  Type 3 retroreflective sheeting shall be high intensity prismatic classification. 
 
SECTION 1044 – POSTS FOR MARKERS AND DELINEATORS 
 
Delete Sec 1044.3 – 1044.3.4.4 and substitute the following:      11/05 
 
1044.3  Channel Post Delineator.  Channel post for delineators shall be manufactured from ductile ASTM A 36 or 
ASTM A 1011 Gr 60 and as shown on the plans.  Posts shall be hot dipped galvanized after manufacture in 
accordance with Sec 1080.  Damaged coating shall be repaired in accordance with Sec 1081.  The contractor shall 
furnish to the engineer three copies of the fabricator’s certification that the material supplied is in accordance with 
the requirements specified.  
 
SECTION 1046 – PIPE LINER 
 
Delete Sec 1046.2 and substitute the following:       11/06 
 
1046.2  Material.  Pipe liner shall be in accordance with one of the following. 
 

(a)  HDPE pipe in accordance with ASTM F 714, maximum DR 32.5. 
 
(b)  HDPE pipe in accordance with ASTM D 3350 cell classification 345464C.  This pipe liner shall have 

approved dimensions on file with Construction and Materials. 
 
(c)  HDPE pipe in accordance with ASTM F 894 open profile, Class RSC 100 or RSC 160. 
 
(d)  PVC pipe in accordance with ASTM F 949, except that the PVC pipe and fittings shall be made of a 

PVC compound having a minimum call classification of 12454B, in accordance with ASTM D 1784.  The joining 
method for PVC pipe shall be by elastomeric material in accordance with ASTM F 949. 
 
SECTION 1047 – CORRUGATED POLYETHYLENE CULVERT PIPE 
 
Delete Sec 1047.3.4 and substitute the following:       10/08 
 
1047.3.4  Each individual section of pipe shall be marked in accordance with AASHTO M 294  
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Amend Sec. 1047.3 to include the following:       01/05 
 
1047.3.5  Pipe may be fabricated using English units of measurement.  Pipe fabricated using English measurements 
shall meet the diameter dimensions shown on the plans.  Pipe tolerances will be in accordance with AASHTO M 
294. 
Delete Sec. 1047.4.1 and substitute the following:      01/05; 10/08 
 
1047.4.1  Application for Placement on Qualified List.  To become qualified, a written request shall be sent by the 
manufacturer to Construction and Materials, and shall include the following information: 
 

(a)  A copy of the manufacturer’s current National Product Evaluation Program (NTPEP) certification. 
 

 
(b)  The pipe manufacturer’s certified analysis certificate setting forth the name or brand of pipe to be 

furnished, the specified type, category, grade and class of polyethylene compounds.  The certificate shall be sworn 
for the manufacturer by a person having legal authority to bind the company.  The certificate shall have attached a 
certified test report from an approved independent testing laboratory showing specific results of tests performed on 
each diameter pipe to be furnished, conforming to all requirements of these specifications.  Pipes shall be randomly 
selected for test by the independent testing laboratory and shall be representative of that manufacturer's pipe. 
 

(c)  A guarantee that all pipe furnished shall be in accordance with the specification requirements, shall 
bear a suitable identification brand or mark and shall be replaced without cost to the Commission when not in 
accordance with the specified requirements.  The guarantee shall be worded such that the guarantee will remain in 
effect as long as the manufacturer continues to furnish material.  The manufacturer shall conduct tests and 
measurements as necessary to ensure the material produced complies with all specification requirements.  These 
tests and measurements shall be identified by the identification symbols or code used on the pipe in a manner that 
will permit the manufacturer to produce specific reports showing test results representative of specific lots of 
polyethylene pipe.  Copies of reports of these tests shall be kept on file and shall be submitted to the engineer upon 
request.  The brand shall be removed or obliterated by the manufacturer on all material where control tests, as 
outlined herein, are not in accordance with this specification. 

 
(d)  Units of measurement, English or metric, used to fabricate the pipe. 

 
Delete Sec 1047.4.2 through 1047.4.3.1 and substitute the following:     10/08 
 
1047.4.2  Maintaining Qualification.  To maintain qualification, the manufacturer shall perform and maintain a 
quality control program in accordance with the NTPEP Certification Program.  The manufacturer’s NTPEP 
certification shall be maintained.  The manufacturer shall maintain for three years a record of all test results, 
inspections and the bill of lading for each shipment of material used in the production of pipe and for each shipment 
of pipe.  The manufacturer shall notify Construction and Materials at least 24 hours prior to each shipment of pipe to 
a MoDOT project.  Additional pipe may be considered part of the original shipment when the ordered quantity was 
underestimated or material was lost or damaged.  A bill of lading in accordance with Sec 1047.6 shall be provided 
for each shipment of pipe. 
 
1047.4.3  Disqualification of a Manufacturer.  A manufacturer may be disqualified to provide pipe for use on 
MoDOT projects based on the discretion of Construction and Materials, for reasons including, but not limited to, not 
maintaining NTPEP certification, failure of material to consistently meet specifications, falsification of 
documentation, misbranding of pipe, unsatisfactory performance in the field or for other reasons indicating lack of 
consistent material quality. 
 
1047.4.3.1  In the case where a manufacturer loses NTPEP certification and was not disqualified for any other 
reason, reinstatement will be considered when the manufacturer is recertified by NTPEP. 
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SECTION 1048 – PAVEMENT MARKING MATERIAL 
 
Delete Sec 1048 in its entirety and substitute the following:      10/07 
 

SECTION 1048 
 

PAVEMENT MARKING MATERIAL 
 
1048.1  Scope.  This specification covers Type 1 and Type 2 preformed pavement marking tape, preformed 
removable pavement marking tape, preformed short-term pavement marking tape, drop-on glass beads, temporary 
raised pavement markers, snowplowable raised pavement markers, epoxy pavement marking paint, acrylic 
copolymer fast dry pavement marking paint and acrylic waterborne pavement marking paint. 
 
1048.1.1  Certification and Acceptance.  All material contained in Sec 1048 shall be in accordance with the 
following requirements. 
 
1048.1.1.1  To obtain approval of the material, the manufacturer shall submit material and application specifications, 
samples of the material, and a history of satisfactory use to Construction and Materials for testing and evaluation.  
The sample quantity submitted shall be at the discretion of Construction and Materials.  The approval process shall 
not be initiated prior to obtaining the concurrence of Construction and Materials.  Following testing and evaluation, 
satisfactory material will be placed on a qualified list. 
 
1048.1.1.2  For acceptance on a project, the contractor shall furnish to the engineer a manufacturer's certification 
stating the manufacturer and trade name, lot or batch number and that all material furnished is similar to the material 
originally qualified.  For extruded or hot-spray thermoplastic, the certification shall state the specific gravity of the 
lot or batch.  Acceptance of the material will be based on the manufacturer's certification, the results of such tests 
that may be performed by the engineer and satisfactory performance in the field. 
 
1048.1.1.3  The material may be inspected and sampled at the point of manufacture, at an intermediate shipping 
terminal or at destination.  The engineer shall be allowed access to all facilities and records as required to conduct 
inspection and sampling.  The contractor shall adequately mix the contents of all shipping containers prior to 
obtaining samples or transferring partial containers of material to tanks on the striping equipment. 
 
SECTION 1048.10  PREFORMED PAVEMENT MARKING TAPE 
 
1048.10.1  Type 1 Preformed Pavement Marking Tape.  
 
1048.10.1.1  Application.  On bituminous surfaces, Type 1 preformed pavement marking tape shall be capable of 
being installed onto wearing surfaces during the final roller operation.  Application on concrete surfaces shall be in 
accordance with the manufacturer’s application recommendations.  After application, the tape shall be immediately 
ready to receive traffic. 
 
1048.10.1.2  Composition.  The tape shall consist of a mixture of polymeric material, pigments and glass beads 
distributed throughout the cross-sectional area, with a reflective layer of glass beads embedded in the top surface.  
The tape shall be sufficiently flexible to conform to the roadway without cracking or breaking. 
 
1048.10.1.3  Dimensions.  The tape, without adhesive, shall have a minimum thickness of 60 mils (1.5 mm).  A 
patterned surface will be allowable but the tape shall have a minimum thickness of 60 mils (1.5 mm) over at least 50 
percent of the tape’s surface.  The edges of the tape shall not be tapered. 
 
1048.10.1.4  Adhesive.  The tape shall be supplied with a precoated factory-applied adhesive for immediate 
application to bituminous pavement without the use of heat, solvent or other adhesive operations.  The tape and 
adhesive shall be of a type that water used on the compaction roller will not be detrimental to successful application.  
On concrete surfaces, application shall be in accordance with the manufacturer’s recommendations. 
 
1048.10.1.5  Reflectance.  The tape shall have a minimum specific luminance as shown in the table below, 
expressed as millicandelas per footcandle per square foot (millicandelas/lux/m2).  The tape shall be applied to an 8 x 
36-inch (200 x 900 mm) panel in a longitudinal orientation and measured in accordance with MoDOT Test Method 
TM 8 at an 86-degree entrance angle. 
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Type I Preformed Pavement Marking Tape Reflectance 

Requirements 
Observation Angle White Yellow 

0.2 degree 550 410 
0.5 degree 380 250 

 
1048.10.2  Type 2 Preformed Pavement Marking Tape 
 
1048.10.2.1  Application.  After application, the tape shall be immediately ready to receive traffic. 
 
1048.10.2.2  Composition.  Type 2 preformed pavement marking tape shall consist of a mixture of polymeric 
material and pigments with beads distributed throughout the cross-sectional area and with a reflective layer of 
ceramic beads embedded in the embossed, patterned surface.  The patterned surface shall have 50 percent ± 15 
percent of the surface area raised and presenting a near vertical face (angle of 0 degrees to 60 degrees from vertical) 
to traffic from any direction.  The channels between the raised areas shall be substantially free of exposed beads or 
particles.  The marking shall be capable of adhering to bituminous or concrete surfaces by a flexible conforming 
backing.  A primer may be required to precondition the pavement surface. 
 
1048.10.2.3  Dimensions.  The tape, without adhesive, shall have a patterned surface with a minimum thickness of 
65 mils (1.65 mm) in the raised (thickest) area of the cross section and a minimum thickness of 20 mils (0.5mm) in 
the depressed (thinnest) areas of the cross section. 
 
1048.10.2.4  Adhesive.  The tape shall be supplied with a precoated factory-applied pressure sensitive adhesive. 
 
1048.10.2.5  Reflectance.  The tape shall have a minimum specific luminance as shown in the table below, 
expressed as millicandelas per footcandle per square foot (millicandelas/lux/m2).  The tape shall be applied to an 8 x 
36-inch (200 x 900 mm) panel in a longitudinal orientation and measured in accordance with MoDOT Test Method 
TM 8. 
 

 
Type II Preformed Pavement Marking Tape Reflectance 

Requirements 
Entrance Angle Observation Angle White Yellow 

86.0 0.2 degree 1100 800 
86.5 1.0 degree 700 475 

 
1048.10.2.6  Index of Refraction.  The ceramic beads on the raised, patterned surface of the material shall have a 
minimum index of refraction of 1.70 when tested using the liquid oil immersion method.  Ceramic beads with an 
index of refraction greater than 1.80 shall not be used.  The beads mixed into the pliant polymer shall have a 
minimum index of refraction of 1.50 when tested by the oil immersion method. 
 
SECTION 1048.20  PREFORMED REMOVABLE PAVEMENT MARKING TAPE 
 
1048. 20.1  General.  Preformed removable pavement marking tape shall be capable of being removed and shall 
leave no objectionable or misleading image or damage to the pavement after removal. 
 
1048. 20.2  Reflectance.  Tape shall have a minimum specific luminance as shown in the table below, expressed as 
millicandelas per footcandle per square foot (millicandelas/lux/m2).  The tape shall be applied to an 8 x 36-inch (200 
x 900 mm) panel in a longitudinal orientation and measured in accordance with MoDOT Test Method TM 8 at an 
86-degree entrance angle. 
 

Preformed Removable Pavement Marking Tape 
Reflectance Requirements 

Observation Angle White Yellow 
0.2 degree 1750 1300 
0.5 degree 1250 800 
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1048. 20.3  Adhesive.  Tape shall have a pre-coated pressure sensitive adhesive requiring no activation procedures.  
The adhesive shall be resistant to normal roadway chemicals or materials. 
 
1048. 20.4  Durability.  The tape shall be weather-resistant and show no appreciable fading, lifting or shrinkage 
during the tape’s useful life.  Samples of the tape applied to standard specimen plates and tested in accordance with 
Federal Test Method No. 141, Method 6192, for 1000 cycles, using a CS-17 wheel and 1000-gram load shall not 
expose the backing material over more than five percent of the abraded area. 
 
SECTION 1048.30 PREFORMED SHORT TERM PAVEMENT MARKING TAPE 
 
1048.30.1  Reflectance.  The tape shall have a minimum specific luminance as shown in the table below, expressed 
as millicandelas per footcandle per square foot (millicandelas/lux/m2).  The tape shall be applied to an 8 x 36-inch 
(200 x 900 mm) panel in a longitudinal orientation and measured in accordance with MoDOT Test Method TM 8 at 
an 86-degree entrance angle. 
 

Preformed Short Term Pavement Marking Tape 
Reflectance Requirements 

Observation Angle White Yellow 
0.2 degree 1350 800 
0.5 degree 750 500 

 
1048.30.2  Adhesive.  Tape shall have a pre-coated pressure sensitive adhesive requiring no activation procedures.  
Adhesive shall be resistant to normal roadway chemicals or materials. 
 
1048.30.3  Durability.  The tape shall be weather-resistant and show no appreciable fading, lifting or shrinkage 
during the tape’s useful life.  Samples of the tape applied to standard specimen plates and tested in accordance with 
Federal Test Method No. 141, Method 6192, for 1000 cycles, using a CS-17 wheel and 1000-gram load shall not 
expose the backing material over more than five percent of the abraded area. 
 
SECTION 1048.40  DROP-ON GLASS BEADS 
 
1048.40.1  General.  When tested in accordance with MoDOT Test Method TM 70 for water resistance, the beads 
shall show no readily discernible dulling and the amount of 0.1 normal hydrochloric acid needed to titrate the filtrate 
shall not exceed 4.5 mL. When tested in accordance with MoDOT Test Method TM 70 for calcium chloride and 
sodium sulfide resistance, the beads shall show no readily discernible darkening or dulling. 
 
1048.40.2  Type 1 Drop-On Glass Beads.  Type 1 beads shall be moisture-resistant and manufactured from glass of 
a composition that is highly resistant to traffic wear and to the effects of weathering.  Glass beads shall be in 
accordance with AASHTO M 247, Type 1. 
 
1048.40.3  Type L Drop-On Glass Beads.  Type L beads shall be embedment coated and manufactured from glass 
of a composition that is highly resistant to traffic wear and to the effects of weathering.  The beads shall be in 
accordance with AASHTO M 247, Type 1, except as follows. 
 
1048.40.3.1  Coating.  The beads shall be coated to ensure satisfactory embedment and adhesion when applied to 
uncured traffic marking material.  The coating shall be tested in accordance with MoDOT Test Method TM 70. 
 
1048.40.3.2  Roundness.  Type L beads shall have a minimum of 80 percent rounds per screen for the two highest 
sieve quantities, and no more than 3 percent angular particles per screen, as determined by visual inspection.  The 
remaining sieve fractions shall be determined visually per aspect ratio using microfiche reader to be no less than 75 
percent rounds.  The tests shall be in accordance with Federal Lands Highway - Test Method T520-93. 
 
1048.40.3.3  Gradation.  Type L beads shall meet the following gradation requirements when tested in accordance 
with ASTM D 1214: 
 

Type L Bead Gradation Requirements 
Sieve Size Percent Passing 

No. 12 (1.7 mm) 100 
No. 14 (1.4 mm) 95 - 100 
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No. 16 (1.18 mm) 80 - 98 
No. 18 (1.00 mm) 10 - 42 
No. 20 (850 µm) 0 - 7 
No. 25 (710 µm) 0 - 2 

 
1048.40.4  Intermix Beads.  Intermix beads shall be uncoated, and in accordance with AASHTO M 247, Type 1.  
Intermix beads shall be uniformly mixed throughout the thermoplastic material at the rate of no less than 30 percent, 
by weight (mass) of the thermoplastic material. 
 
1048.40.5  Type P Drop-On Glass Beads.  Type P beads shall be manufactured from glass of a composition that is 
highly resistant to traffic wear and to the effects of weathering.  If coating is required to meet the performance 
requirements for the specific marking material used, the beads shall be coated to ensure satisfactory embedment and 
adhesion. Glass beads shall have a minimum of 95 mass percent passing a No. 18 (1 mm) sieve and a maximum of 5 
mass percent passing a No. 100 (150 µm) sieve. 
 
SECTION 1048.50  TEMPORARY RAISED PAVEMENT MARKERS 
 
1048.50.1  General.  The brand name and manufacturer shall be stamped or indelibly printed on each container. 
 
1048.50.2  Type 1 Temporary Raised Pavement Markers.  Markers shall consist of an L-shaped or T-shaped 
flexible polymer body with prismatic reflective tape on both faces of the vertical section. The prismatic reflective 
faces shall be a minimum of 0.38 square inches (0.0002 m2) for each face.  The marker base shall have affixed a 
pressure-sensitive adhesive, protected by a release paper, for application to the pavement surface.  A protective 
sleeve that prevents contamination of the reflective faces during pavement surface treatment operations shall be 
affixed to each marker.  The protective sleeve shall be easily removable after the work is complete. 
 
1048.50.3  Type 2 Temporary Raised Pavement Markers.  Markers shall consist of a plastic shell with prismatic 
reflective faces with a minimum of 0.38 square inches (0.0002 m2) of reflective surface for each face.  If reflective 
faces are specified on both sides, the faces shall be 180 degrees opposed.  The marker shall be fitted with a pressure-
sensitive adhesive for application to a primed surface or may be applied to the pavement surface with a bituminous 
adhesive material. 
 
SECTION 1048.60  EPOXY PAVEMENT MARKING MATERIAL 
 
1048.60.1 General.  Epoxy pavement marking material shall not contain toxic heavy metals.  The material shall be 
two-component, 100 percent solids and formulated and tested to perform as a pavement marking material with glass 
beads applied to the surface.  The two components shall be epoxy resin and an amine curing agent. 
 
1048.60.2  Toxicity.  Upon heating to application temperature, the material shall not release fumes that are toxic to 
persons or property.  Upon curing, the material shall be completely inert, with all components fully reacted and 
environmentally benign. 
 
104860.3  No Track Time.  The material shall have a no-track time of 10 minutes or less, when mixed in the proper 
proportions and applied at a 25-mil (0.635 mm) wet film thickness at 75 ± 2 F (24 ± 1 C) with the proper application 
of glass beads and when tested in accordance with ASTM D 711.  The material shall fully cure under a constant 
surface temperature of 32 F (0 C) or above. 
 
1048.60.4  Adhesion to Concrete.  The pavement marking material shall have a high degree of adhesion to the 
concrete surface such that there is a 100 percent concrete failure when tested in accordance with ACI 503, Appendix 
A.1.  The prepared specimens shall have a film thickness of 15 ± 1 mil (0.381 ± 0.025 mm) and shall be applied to 
concrete with a minimum compressive strength of 4000 psi (28 MPa).  The concrete surface shall be 90 ± 2 F (32 ± 
1 C) when the material is applied.  The applied material shall be cured for 72 hours at 75 ± 2 F (24 ± 1 C) before 
performing the test. 
 
1048.60.5  Hardness.  The material shall have a minimum Shore D Hardness of 75 when tested in accordance with 
ASTM D 2240. 
 
1048.60.6  Tensile Strength.  The material shall have a minimum tensile strength of 5000 psi (34 MPa) after 72 
hours of cure at 75 ± 2 F (24 ± 1 C) when tested in accordance with ASTM D 638. 
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1048.60.7  Compressive Strength.  The material shall have a minimum compressive strength of 10,000 psi (69 
MPa) after 72 hours of cure at 75 ± 2 F (24 ±1 C) when tested in accordance with ASTM D 695. 
 
1048.60.8  Abrasion Resistance.  The material shall have a maximum abrasion resistance of 150 mg at 15 ± 1 mil 
(0.375 ± 0.025 mm) thickness after 72 hours of cure and with a CS-17 wheel under a load of 1000 grams for 1000 
cycles, when tested in accordance with ?ASTM C 501. 
 
1048.60.9  Yellowness Index.  The material shall have a maximum yellowness index of 6 before the QUV test and a 
maximum of yellowness index of 23 after the 72-hour QUV test, when tested in accordance with ASTM D 1925. 
 
104860.10  Color.  The finished white color shall be free from tint, furnishing good opacity and visibility under both 
daylight and artificial light.  The finished yellow color shall closely match Federal Test Standard 595 - Color Chip 
Number 13538. 
 
1048.60.11  Drop-on Glass Beads.  Type P glass beads shall be in accordance with Sec 1048.40.5. 
/ 
1048.60.12  Qualification.  In addition to the requirements of Sec 1048.1.1, the material shall have been field tested 
at NTPEP test decks in a northern, wet climate region for a minimum of six months.  The maintained retroflectivity 
and durability shall be in accordance with the following requirements after being installed on at least one NTPEP 
test deck for a minimum of six months, including December, January and February. 
 
1048.60.12.1  Maintained Retroreflectivity.  Photometric quantity to be measured will be the coefficient of 
retroreflective luminance (RL) in accordance with ASTM E 1743 for 15-meter geometry or ASTM E 1710 for 30-
meter geometry.  The average RL for concrete and asphalt surfaces shall be expressed in millicandelas per footcandle 
per square foot (millicandelas/lux/m2) and shall be at least 125 for 15-meter geometry or 100 for 30-meter geometry, 
when measured in the wheel path area. 
 
1048.60.12.2.2  Durability.  Paint shall have a durability rating of at least 5 for both concrete and asphalt surfaces 
when tested in the wheel path area of the NTPEP test deck. 
 
1048.60.13  Packaging.  The manufacturer's name and address, product name, color, manufacturing date, date of 
expiration and if the material is Part A or B shall be visible on the containers.  In addition to the requirements of Sec 
1048.1.1, the certification supplied by the manufacturer shall include reference to the specific NTPEP test deck to 
which the paint formulation was applied, including NTPEP identification numbers and report numbers. 
 
Section 1048.70  Polyurea Pavement Marking Material 
 
1048.70.1  Polyurea Pavement Marking Material.  Polyurea pavement marking material shall not contain toxic 
heavy metals.  It shall be two component, 100 percent solids, and formulated and tested to perform as a pavement 
marking material with glass beads applied to the surface.   
 
1048.70.2  Toxicity.  Upon heating to application temperature, the material shall not release fumes that are toxic to 
persons or property.  Upon curing, the material should be completely inert, with all components fully reacted and 
environmentally benign. 
 
1048.70.3 No Track Time.  The material shall have a no-track time of 10  minutes or less when mixed in the proper 
proportions and applied at 20 mils (0.508 mm) wet film thickness at 75 ± 2 F (24 ± 1 C) with the proper application 
of glass beads and when tested in accordance with ASTM D 711.  The material shall fully cure under a constant 
surface temperature of 32 F (0 C) or above. 
 
1048.70.4  Adhesion to Concrete.  The pavement marking material shall have a high degree of adhesion to the 
concrete surface such that there is a 100 percent concrete failure when tested in accordance with ACI 503, Appendix 
A.1.  The prepared specimens shall have a film thickness of 15 ± 1 mils  (0.375 ±0.025 mm) and be applied to 
concrete with a minimum compressive strength of 4000 psi (28 MPa).  The concrete surface shall be 90 ± 2 F (32 ± 
1 C) when the material is applied.  The applied material shall be cured for 72 hours at 75 ± 2 F (24 ± 1 C) before 
performing the test. 
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1048.70.5  Hardness.  The material shall have a minimum Shore D Hardness of between 70 and 100 when tested in 
accordance with ASTM D 2240. 
 
1048.70.6  Abrasion Resistance.  The material shall have a maximum abrasion resistance of 150 mg at 15 ± 1 mils 
(0.375 ± 0.025 mm) thickness after 72 hour curing time and with a CS-17 wheel under a load of 1000 grams for 
1000 cycles, when tested in accordance with ASTM C 501. 
 
1048.70.7  Yellowness Index.  The material shall have a maximum yellowness index of 6 before the QUV test and a 
maximum of 23 after the 72 hour QUV test, when tested in accordance with ASTM D 1925. 
 
1048.70.8  Color.  The finished white color shall be free from tint, furnishing good opacity and visibility under both 
daylight and artificial light.  The finished yellow color shall be defined by Federal Test Standard 595 - Color Chip 
Number 13538, using Federal Tests Standard 141 (Method 4252). 
 
1048.70.9  Accelerated Weathering.  The material shall have been field tested at NTPEP test decks for a minimum 
of six months.  The material shall have satisfactory results from the NTPEP test deck. 
 
1048.70.10  Drop-on Glass Beads.  Type P moisture-resistant glass beads shall be in accordance with Sec 
1048.40.5 Type P Drop-On Glass Beads. 
 
1048.70.11  Qualification.  In addition to the requirements of Sec 1048.1.1, the material shall have been field tested 
at NTPEP test decks in a northern, wet climate region for a minimum of six months.  The maintained retroflectivity 
and durability shall be in accordance with the following requirements after being installed on at least one NTPEP 
test deck for a minimum of six months, including December, January and February. 
 
1048.70.11.1  Maintained Retroreflectivity.  Photometric quantity to be measured will be the coefficient of 
retroreflective luminance (RL) in accordance with ASTM E 1743 for 15-meter geometry or ASTM E 1710 for 30-
meter geometry.  The average RL for concrete and asphalt surfaces shall be expressed in millicandelas per footcandle 
per square foot (millicandelas/lux/m2) and shall be at least 125 for 15-meter geometry or 100 for 30-meter geometry, 
when measured in the wheel path area. 
 
1048.70.11.2  Durability.  Paint shall have a durability rating of at least 5 for both concrete and asphalt surfaces 
when tested in the wheel path area of the NTPEP test deck. 
 
1048.70.12 Packing.  The pavement marking material shall be shipped to the job site in strong, substantial 
containers.  The manufacturer shall include the MSDS with each shipment.  The manufacturer's name and address, 
name of the product, lot number and/or batch number, color, tare weight, manufacturing date, date of expiration, 
mixing proportions and if it is Part A or B shall be contained on a label and/or painted on the containers. 
 
SECTION 1048.80  ACRYLIC COPOLYMER FAST DRY PAVEMENT MARKING PAINT 
 
1048.80.1  Description.  Acrylic copolymer fast dry pavement marking paint shall be capable of receiving and 
holding glass beads for producing retroreflective pavement marking. 
 
1048.80.2  Material.  The paint shall contain no more than 3200 ppm lead or more than 800 ppm chromium based 
on dry weight, and shall have limited VOC content as noted herein. 
 
1048.80.2.1 General.  The finished paint shall be formulated and manufactured from first-grade material and shall 
be a fast drying, solvent-based, acrylic copolymer resin type paint capable of withstanding air and roadway 
temperatures without bleeding, staining, discoloring or deforming.  The dried paint film shall be capable of 
maintaining original dimensions and placement without chipping, spalling or cracking.  The dry paint film shall not 
deteriorate because of contact with normal roadway chemicals or materials. 
 
1048.80.2.2  Durability Testing.  Determination of conformance to this specification will include, but will not be 
limited to, the evaluation of test data from NTPEP or other MoDOT approved facilities.  The maintained 
retroreflectivity and durability shall be in accordance with the following requirements after being installed on at 
least one NTPEP test deck in a northern, wet climate region for at minimum of six months, including December, 
January and February. 
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1048.80.2.2.1  Maintained Retroreflectivity.  Photometric quantity to be measured will be the coefficient of 
retroreflective luminance (RL) in accordance with the requirements of ASTM E 1743 for 15-meter geometry or 
ASTM E 1710 for 30-meter geometry.  The average RL for concrete and bituminous surfaces shall be expressed in 
millicandelas per footcandle per square foot (millicandelas/lux/m2) and shall be at least 100 for 15-meter geometry 
or 75 for 30-meter geometry, when measured in the wheel path area. 
 
1048.80.2.2.2  Durability.  Paint shall have a durability rating of at least 4 for both concrete and bituminous 
surfaces when tested in the wheel path area of the NTPEP test deck. 
 
1048.80.2.3  Mixed Paint. 
 
1048.80.2.3.1  The mixed paint shall be strained before filling, using a screen or a sieving device no coarser than 40 
mesh. 
 
1048.80.2.3.2  The VOC content of the finished paint shall be less than 1.25 pounds of volatile organic matter per 
gallon (150 g/L) of total non-volatile paint material when tested in accordance with ASTM D 3960. 
 
1048.80.2.3.3  The paint shall have the following physical properties. 
 

Property Requirement 
Viscosity, KU 80 - 95 
Laboratory Dry Time, ASTM D 711, minutes, 
max. 10 

 
1048.80.2.3.3.1  Color.  For white, the color shall closely match Color Chip 37925 of Federal Standard 595b.  For 
yellow, the color shall closely match Color Chip 33538 of Federal Standard 595b.  Color determination will be made 
for markings and the diffuse daytime color of the markings shall be in accordance with the below CIE Chromaticity 
coordinate limits.  Color determination for liquid marking materials will be made over the black portion of a 2A or 
5C Leneta Chart or equal, at least 24 hours after application of a 15-mil (380 µm) wet film.  Color readings will be 
determined in accordance with the requirements of ASTM E 1349 using CIE 1931 2-degree standard observer and 
CIE standard illuminant D65. 
 

CIE Chromaticity Coordinate Limits (Initial) 
1 2 3 4  

Color x y x y x y x y 
White 0.334 0.357 0.334 0.317 0.297 0.357 0.297 0.317 

Yellow 0.531 0.483 0.531 0.429 0.471 0.483 0.471 0.429 
 
1048.80.2.3.3.2  Contrast Ratio.  The contrast ratio shall be a minimum of 0.98 when drawn down as a 15-mil (380 
µm) wet film on a 2A or 5C Leneta Chart or equal, and air-dried for 24 hours.  The contrast ratio shall be calculated 
as follows:  Contrast ratio = Black/White. 
 
1048.80.2.3.3.4  Reflectance.  The daylight directional reflectance of a 15-mil (380 µm) wet film applied to a 2A or 
5C Leneta Chart or equal and dried for a minimum of 24 hours shall be 84% minimum for the white paint and 50% 
minimum for the yellow paint. 
 
1048.80.3.  Acceptance. 
 
1048.80.3.1  Except as noted, each batch or lot of paint shall be sampled and approved by the engineer prior to use. 
 
1048.80.3.2  No paint shall be used that is more than 15 months old. 
 
1048.80.3.3  In addition to the requirements of Sec 1048.1.1, the certification supplied by the manufacturer shall 
include reference to the specific NTPEP test deck to which the paint formulation was applied, including NTPEP 
identification numbers and report numbers. 
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SECTION 1048.90  HIGH BUILD ACRYLIC WATERBORNE PAVEMENT MARKING PAINT 
 
1048.90.1  Description.  Acrylic waterborne pavement marking paint shall be capable of receiving and holding 
glass beads for producing retroreflective pavement marking. 
 
104890.2  Material.  The paint shall contain no more than 3200 ppm lead or more than 800 ppm chromium, based 
on dry weight. 
 
1048.90.2.1  General.  The finished paint shall be formulated and manufactured from quality material and shall be a 
fast-drying, water-based, acrylic resin-type paint capable of withstanding air and roadway temperatures without 
bleeding, staining, discoloring or deforming.  The dried paint film shall be capable of maintaining original 
dimensions and placement without chipping, spalling or cracking.  The dry paint film shall not deteriorate from 
contact with normal roadway chemicals or materials. 
 
1048.90.2.2  Acrylic Emulsion Polymer.  The acrylic emulsion polymer used in the manufacture of the paint shall 
be Rohm & Haas HD-21, Dow DT400 or equal. 
 
Delete Sec 1048.90.2.3 and substitute the following:           10/08 
 
1048.90.2.3  Durability Testing.  Determination of conformance to this specification will include, but will not be 
limited to, the evaluation of test data from NTPEP or other MoDOT approved facilities.  The maintained 
retroreflectivity and durability shall be in accordance with the following requirements after being installed on at 
least one NTPEP test deck in a northern climate region for at minimum of six months, including December, January 
and February. 
 
1048.90.2.3.1  Maintained Retroreflectivity.  Photometric quantity to be measured will be the coefficient of 
retroreflective luminance (RL) in accordance with the requirements of ASTM E 1743 for 15-meter geometry or 
ASTM E 1710 for 30-meter geometry.  The average RL for concrete and bituminous surfaces shall be expressed in 
millicandelas per footcandle per square foot (millicandelas/lux/m2) and shall be at least 100 for 15-meter geometry 
or 75 for 30-meter geometry, when measured in the wheel path area. 
 
1048.90.2.3.2  Durability.  Paint shall have a durability rating of at least 4 for both concrete and bituminous 
surfaces when tested in the wheel path area of the NTPEP test deck. 
 
1048.90.3  Mixed Paint. 
 
1048.90.3.1  The paint shall be strained before filling using a screen or a sieving device no coarser than 40 mesh or 
equivalent. 
 
1048.90.3.2  The volatile content of the finished paint shall contain less than 150 grams of volatile organic matter 
per liter in accordance with ASTM D 3960. 
 
1048.90.3.3  The paint shall have the following physical properties: 
 

Acrylic Waterborne Pavement Marking Paint Physical Properties 
Property Requirement 

Viscosity, 77 F (25 C), KU 83-98 
Grind (Hegman Gage), minimum 3 
Laboratory Dry Time, ASTM D 711, @ 15 mil, minutes, 
max. 10 

Laboratory Dry Time, ASTM D 711, @ 25 mil, minutes, 
max. 25 

Dry Through Time, minutes, max. 150 
 
1048.90.3.3.1  Color.  For white, the color shall closely match Color Chip 37925 of Federal Standard 595b.  For 
yellow, the color shall closely match Color Chip 33538 of Federal Standard 595b.  Color determination will be made 
for markings and the diffuse daytime color of the markings shall be in accordance with the below CIE Chromaticity 
coordinate limits.  Color determination for liquid marking material will be made over the black portion of a 2A or 
5C Leneta Chart or equal, at least 24 hours after application of a 15-mil wet film.  Color readings will be determined 
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in accordance with the requirements of ASTM E 1349 using CIE 1931 2-degree standard observer and CIE standard 
illuminant D65. 
 

CIE Chromaticity Coordinate Limits (Initial) 
 

Color 1 2 3 4 

 x y x y x y x y 
White 0.334 0.357 0.334 0.317 0.297 0.357 0.297 0.317 

Yellow 0.531 0.483 0.531 0.429 0.471 0.483 0.471 0.429 
 
1048.90.3.3.2  Flexibility.  The paint shall show no cracking or flaking when tested in accordance with Federal 
Specification TT-P-1952B. 
 
1048.90.3.3.3  Water Resistance.  The paint shall conform to Federal Specification  
TT-P-1952B.  There shall be no blistering or appreciable loss of adhesion, softening or other deterioration after 
examination. 
 
1048.90.3.3.4  Freeze-Thaw Stability.  The paint shall show no coagulation or change in consistency greater than 
10 Kreb Units when tested in accordance with Federal Specification TT-P-1952B. 
 
1048.90.3.3.5  Heat Stability.  The paint shall show no coagulation, discoloration or change in consistency greater 
than 10 Kreb Units when tested in accordance with Federal Specification TT-P-1952B. 
 
1048.90.3.3.6  Dilution Test.  The paint shall be capable of dilution with water at all levels without curdling or 
precipitation such that the wet paint can be readily cleaned up with water only. 
 
1048.90.3.3.7  Storage Stability.  After 30 days of storage in a 3/4 filled, closed container, the paint shall show no 
caking that cannot be readily remixed to a smooth, homogeneous state, and shall show no skinning, livering, 
curdling or hard settling.  The viscosity shall change no more than 5 Kreb Units from the viscosity of the original 
sample. 
 
1048.90.3.3.8  Contrast Ratio.  The minimum contrast ratio (hiding power) shall be 0.96 when drawn down with a 
0.005 bird film applicator on a 2A or 5C Leneta Chart or equal and air-dried for 24 hours.  The contrast ratio shall be 
calculated as follows:  Contrast Ratio = Black/White. 
 
1048.90.3.3.9  Reflectance.  The daylight directional reflectance of a 15-mil (380 µm) wet film, applied to a 2A or 
5C Leneta Chart or equal and dried for a minimum of 24 hours, shall be no less than 84 percent for the white paint 
and no less than 50 percent for the yellow paint. 
 
1048.90.3.3.10  Bleeding.  The paint shall have a minimum bleeding ratio of 0.97 when tested in accordance with 
Federal Specification TT-P-1952B.  The asphalt saturated felt shall be in accordance with ASTM D 226 for Type I. 
 
1048.90.3.3.11  Dry Through Time.  The paint shall be applied to a non-absorbent substrate at a wet film thickness 
of 15 ± 1 mil and placed in a humidity chamber controlled at 90 ± 5 percent relative humidity and 72.5 ± 2.5 F (22.5 
± 1.4 C).  The dry through time shall be determined in accordance with ASTM D 1640, except that the pressure 
exerted shall be the minimum needed to maintain contact with the thumb and film. 
 
1048.90.4  Acceptance. 
 
1048.90.4.1  Except as noted, each batch or lot of paint shall be sampled and approved by the engineer prior to use. 
 
1048.90.4.2  No paint shall be used that is more than 15 months old. 
 
1048.90.4.3  In addition to the requirements of Sec 1048.1.1, the certification supplied by the manufacturer shall 
include reference to the specific NTPEP test deck to which the paint formulation was applied, including NTPEP 
identification numbers and report numbers. 
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Amend Sec 1048 to include the following:        10/08 
 
1048.100   STANDARD ACRYLIC WATERBORNE PAVEMENT MARKING PAINT. 
 
1048.100.1  Description.  Standard acrylic waterborne pavement marking paint shall be capable of receiving and 
holding glass beads for producing retroreflective pavement marking. 
 
1048.100.2  Material.  The paint shall contain on more than 3200 ppm lead or more than 800 ppm chromium, based 
on dry weight. 
 
1048.100.2.1  General.  The finished paint shall be formulated and manufactured from quality material and shall be 
a fast-drying, water-based, acrylic resin-type paint capable of withstanding air and roadway temperatures without 
bleeding, staining, discoloring or deforming.  The dried paint film shall be capable of maintaining original 
dimensions and placement without chipping, spalling or cracking.  The dry paint film shall not deteriorate from 
contact with normal roadway chemicals or materials. 
 
1048.100.2.2  Acrylic Emulsion Polymer.  The acrylic emulsion polymer used in the manufacture of the paint shall 
be Rohm & Haas E-2706, Dow DT211 or equal. Later generation acrylic emulsions may be substituted as approved 
by the engineer. 
 
1048.100.2.3.  Durability Testing.  The provisions of section 1048..90.2.3 will apply. 
 
1048.100.2.3.1   Maintained Retroreflectivity.  Photometric quantity to be measured will be the coefficient of 
retroreflective luminance (RL) in accordance with the requirements of ASTM E 1743 for 15-meter geometry or 
ASTM E 1710 for 30-meter geometry.  The average RL for concrete and bituminous surfaces shall be expressed in 
millicandelas per footcandle per square foot (millicandelas/lux/m2) and shall be at least 100 for 15-meter geometry 
or 75 for 30-meter geometry, when measured in the wheel path area. 
 
1048.100..2.3.2  Durability.  Paint shall have a durability rating of at least 4 on both concrete and bituminous 
surfaces when tested in the wheel path area of the NTPEP test deck.. 
 
1048.100.3  Mixed Paint   The provisions of Sec 1048.90.3 shall apply. 
 
1048.100.4  Acceptance. 
 
1048.100.4.1  Except as noted, each batch or lot of paint shall be sampled and approved by the engineer prior to use. 
 
1048.100.4.2  No paint shall be used that is more than 15 months old. 
 
1048.100.4.3  In the addition to the requirements of Sec 1048.1.1, the certification supplied by the manufacture shall 
include reference to specific NTPEP test deck to which the paint formulation was applied, including NTPEP 
identification numbers and report numbers. 
 
SECTION 1056 – CONCRETE TINTING MATERIAL 
 
Delete Sec 1056 and substitute the following:       03/07 
 

SECTION 1056 
 

CONCRETE TINTING MATERIAL 
 
1056.1  Scope.  This specification covers material for tinting concrete as shown on the plans. 
 
1056.2  Acceptance. The contractor shall supply the engineer with a manufacturers certification indicating that the 
material supplied is in accordance with this specification. 
 
1056.3  Concrete Tinting Material.  This material shall consist of a homogeneous mixture mineral oxide pigment 
of an approved tint with such other additives as deemed necessary by the manufacturer.  The tinting material shall 
conform to specification outlined on ASTM C979.  The material shall be free from oil, grease, dirt and nonferrous 
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particles.  The tinting material shall not contain any material that might promote oxidation of the iron particles if 
exposed to air and moisture, or that might have any detrimental effect on concrete. 
 
SECTION 1057 – MATERIAL FOR JOINTS 
 
Delete Sec 1057.8 and substitute the following:       04/08 
 
1057.8  Plastic Joint Compound for Vitrified Clay and Concrete Pipe.  Plastic joint compound shall be a 
homogeneous blend of bituminous or butyl rubber material, inert filler and suitable solvents or plasticizing 
compounds thoroughly mixed at the factory to a uniform consistency suitable for sealing joints of vitrified clay and 
concrete pipe.  The physical requirements of the compound shall be in accordance with ASTM C 990.    Trowel 
grade material shall conform to the following requirement:. 
 

Bitumen, soluble in CS2 or Butyl Rubber 
    (Hydrocarbon Blend), ASTM D482 with  
    1200F (649 C) max test temperature, percent 
    by weight (mass), min                                                                                           45 
Ash, percent by weight (mass)                                                                              15-50 
Penetration, standard cone, 150 g, 
    5 sec, 25 C – use 12 ounce (340 g) can                                                             110-250 

 
Primer, as recommended by the manufacturer, shall be used with extruded rope or flat tape types, if  
required to maintain the material in position while pipe sections are being joined. 

 
Delete Sec 1057.11 and substitute the following:      04/09 
 
1057.11  Silicone Joint Sealant for Saw Cut and Formed Joints.  The sealant for sawed and formed joint shall be 
in accordance with Sec 717.40.  The silicone joint sealant shall be a cold applied, single component, chemically 
curing gray sealant with 100 percent elongation and 50 percent compressive joint movement capability.  The sealant 
shall be type NS (Non-Sag) and the physical properties shall be in accordance with ASTM D 5893 and the 
following: 
 

Physical Properties Requirement 
Color Gray 
Tack free time 35 – 75 minutes 
Cure time 7 days @ 75 F – 90 F 

(24 C – 32 C) and 45 – 
55 % relative humidity 

 
Delete Sec 1057.12 and substitute the following:       09/06 
 
1057.12  Backer Rod.  The backer rod shall be closed-cell as recommend by the sealant manufacture or shall be in 
accordance with ASTM D 5249, Type 3. 
 
SECTION 1061 – ELECTRICAL CONDUCTORS 
 
Delete Sec 1061.1 and 1061.2 and substitute the following:      02/08 
 
1061.1  General.  This specification covers electrical conductors and associated material for use on highway 
construction projects.  Contractor furnished equipment that will become the property of the Commission shall be of 
new stock unless stated otherwise in the contract documents.  Electrical conductors and associated equipment shall 
be in accordance with applicable requirements of ICEA, IMSA, NEMA, EIA, NEC, NFPA and regulations of the 
National Board of Fire Underwriters and shall meet the approval of the engineer. 
 
1061.2  Conductors.  Except as noted, all conductors shall be soft drawn, Class B or C stranded copper wire in 
accordance with NEMA WC70/ICEA A-95-658.  Solid conductors may be used only for grounding where 
connected to a ground rod. 
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Delete Sec 1061.4 and substitute the following:       02/08 
 
1061.4  Low Voltage Power Cable.  Low voltage power cable shall be 600-volt, single conductor cable and 
thermoplastic or thermosetting cross-linked polyethylene insulated.  All cable shall be plainly marked on the outside 
with the manufacturer's name and identification in accordance with industry practice.  Insulation type shall be 
THHN/THWN-2 orXHHW-2.  Average thickness of insulation shall be no less than specified in the following table, 
with a minimum thickness of 90 percent thereof. 
 

Size 
(AWG or 
kcmil) 

Thickness, Mils 
THHN/THWN-2) 

14-12 15 
10 20 
8-6 30 
4-2 40 
1-4/0 50 
250-500 60 
501-1000 70 
Size 
(AWG or 
kcmil) 

Thickness, Mils 
THHN/THWN-2) 

14-10 30 
8-2 45 
1-4/0 55 
213-500 65 
501-1000 80 

 
Delete Sec 1061.6 and substitute the following:       02/08 
 
1061.6  Pole and Bracket Cable.  Pole and bracket cable located in the lighting or signal pole that supplies 
electrical power to highway lighting shall consist of two single conductors.  Wire size shall be No. 10 AWG (6 
mm2) in accordance with the requirements of low voltage power cable.  Insulation type shall be THHN/THWN-2 or 
XHHW-2.  Average insulation shall be in accordance with Sec 1061.4. 
 
Delete Sec 1061.7 and substitute the following:       02/08 
 
1061.7  Multi-Conductor Cable  Multi-conductor cable for traffic signals shall be No. 16 AWG (4 mm2), rated at 
600 volts.  The cable shall be in accordance with IMSA Specification No. 20-1. 
 
SECTION 1063 – TEMPORARY TRAFFIC CONTROL DEVICES 
 
Delete Sec 1063.3 through 1063.4 and substitute the following:     08/07 
Renumber subsequent sections accordingly 
 
1063.3  Channelizers and Tubular Markers.  All channelizers and tubular markers shall be manufactured from a 
non-metallic material, pigmented and molded of a Highway Orange color throughout and stabilized against fading 
by ultraviolet or other light rays by the incorporation of adequate inhibitors.  Drum-like channelizers shall be closed-
top.  Retroreflective marking, as shown on the plans, shall be in accordance with Sec 1042 and ASTM D 4956, 
Supplemental Requirements, Section S2.  Retroreflective marking on cones will not be required. 
 
1063.4 Signs. 
 
Amend Sec 1063.4 to include the following:       05/09 
 
1063.4.5 Flag System. Flag systems, when specified, shall consist of a flag bracket and a flag assembly. Flag 
assemblies shall consist of 2 - 18”x18” fluorescent orange, vinyl flags, each flag shall be securely attached on one 
side to a blank suitable for displaying the flag as shown on the plans and a flag bracket. The blank shall be securely 
attached to the flag bracket, be of sufficient cross-section to display the flag in wind speeds up to 50 mph and be of 
sufficient length to hold the flags approximately six inches from the sign.   
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1063.4.6 Advance Warning Rails.  Advanced warning rails shall be supplied as a system of three rails as shown on 
the plans. The rail system may be post mounted or mounted on portable structures.  When used on post mounted 
signs, the advance warning rails shall consists of substrate of high-density polyethylene plastic.  The rail wall 
thickness shall be ¼”.  MoDOT Type 7 retroreflective sheeting, in accordance with Sec 1042, shall be applied as 
shown on the plans.  
 
Delete Sec 1063.8.2 through 1063.8.3 and substitute the following:   06/07;08/07 
 
1063.7.2  Computer Interface.  The CMS shall have a digital cellular transceiver capable of receiving a message in 
the location deployed from a remote location and forwarding the message to the CMS controller to change the 
displayed message.   
 
1063.7.2.1  The CMS shall have the necessary hardware to allow the message to be changed from the CMS location 
without connection. A minimum 5-foot (1.5 m) connecting cable shall be provided to connect the CMS sign 
controller to a notebook computer.  For on-sight operation, the CMS shall have a removable waterproof keyboard 
with display panel. 
 
1063.7.2.2  The supplier shall provide the Commission the required software and licenses necessary to change the 
message from a remote location.  This software shall be compatible with Windows 98, NT, XP, or 2000 operating 
systems and shall be able to issue -compatible modem commands.  The supplier shall provide technical assistance 
with the installation and operation of software. 
 
1063.7.3  Solar Power Supply.  The power supply shall use a battery bank with sufficient capacity to operate a full 
display of characters for 30 consecutive days with no sun.  All terminals and connections shall be clearly labeled. 
 
Amend Sec 1063 to include the following; renumber subsequent sections accordingly:   12/08 
 
1063.9 Portable Flagger Device.  Each portable flagger device (PFD) system shall consist of four portable cart-
mounted units.  Each PFD unit shall provide a vertical upright with one signal head, vehicle detection, radio 
controller, and self-contained power supply capable of operating the unit for 16 continuous hours.  All components 
shall be capable of operating in a temperature range of –20 to 120 F (-30 to 50 C). 
 
1063.9.1 Signal Heads and Indications.  The signal head shall consist of three (red ball, amber ball, green ball) 12-
inch LED signal indications.  All signal heads shall be mounted on the vertical uprights with a minimum clearance 
of 7 feet when the upright is fully extended.  
 
1063.9.2 Vehicle Detection.  Detection shall be provided by one of the non-intrusive vehicular detection methods 
specified in Sec 902 with the capability of providing coverage for a 6-foot x 30-foot (1.8 m x 9 m) area. 
 
1063.9.3 System Operation.  The system shall be able to operate in a fixed-time, traffic-actuated, and manual-
control mode.  The system shall be MUTCD compliant with a controller and conflict monitor and include a wireless 
radio communication package and wireless remote. 
 
SECTION 1064 – TEMPORARY TRAFFIC BARRIER 
 
Delete Sec 1064 in its entirety and substitute the following:      02/09 
 

SECTION 1064 
 

TEMPORARY TRAFFIC BARRIER 
 
 
1064.1  Scope.  This specification covers temporary traffic barrier for use in highway construction. 
 
1064.2  Type F Temporary Concrete Barrier. 
 
1064.2.1Acceptance. 
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1064.2.1.1  Three-Loop Concrete Barrier.  The manufacturer shall provide certification to the contractor that the 
barrier is in accordance with the contract documents. 
 
1064.2.1.2  Two-Loop Concrete Barrier.  District material personnel when notified to re-stamp previously 
accepted barrier will be responsible for re-stamping the barrier if the previous acceptance stamp is legible and if the 
barrier is not damaged to the extent that it is felt that the barrier cannot perform properly.  Reasons for rejection will 
be, but not limited to: 
 
 (a) Exposed steel reinforcement. 
 
 (b) Damage or cracks in the connecting loops. 
 
 (c) Missing chunks of concrete. 
 
 (d) Excessive marring or scarring. 
 
 (e) Extensive scaling of the concrete. 
 
 (f) Misalignment of the connecting loops that would hinder insertion of the keeper pin. 
 
1064.2.2  Material. 
 
1064.2.2.1  All material, in the manufacturing of three-loop type F temporary concrete barrier, shall be in 
accordance with the following specifications: 
 

Item Specification 
Reinforcing Steel for 
Concrete 

AASHTO M 31, Grade 
60 

Anchor Bolts ASTM A 307 
Connection Rod Assembly AASHTO M 183 
Retainer Bolt and Nut SAE Grade 8 

 
1064.2.2.1.1  All reinforcing steel shall be deformed bar.  Loop steel shall be 0.75-inch (19 mm) smooth steel bars 
with a minimum yield of 60 ksi (420 MPa), shall have a tensile strength of no less than 1.25 times the yield strength, 
but a minimum of 80 ksi (550 MPa), a minimum 14 percent elongation in 8 inches (203 mm), and passing a 180-
degree bend test using a 3.5 times diameter pin bend diameter.  The loops shall be installed within 0.125 inch (3 
mm) of the plan dimensions. 
 
1064.2.2.1.2  The manufacturer shall retain, at a minimum, all compressive strength test results, entrained air content 
records, and reinforcing steel certification for at least five years. 
 
1064.2.3  Manufacture. 
 
1064.2.3.1  Welding of loop steel shall be limited to the minimum surface welding necessary to maintain the 
position required for placement. 
 
1064.2.3.2  Visual cracks in the loop steel will be cause for rejection. 
 
1064.2.3.3  Concrete shall be air-entrained with 28-day compressive strength of 5000 psi (35 MPa).  Concrete shall 
be continuously cured until 5000 psi (35 MPa) is attained.  Fine and coarse aggregate shall be in accordance with 
Sec 1005, except that gradation requirements and percent passing the No. 200 (75 µm) sieve will not apply.  
Temporary concrete traffic barrier shall be manufactured in accordance with industry standard practices for pre-cast 
construction. 
 
1064.2.3.4  All temporary concrete traffic barrier units shall be permanently marked with the name and location of 
the manufacturer, and the month and year of manufacture in a location visible after installation.  Paint or other liquid 
marking will not be permitted. 
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1064.2.3.5  The surface of temporary concrete traffic barrier shall be smooth and non-deformed and substantially 
free of honeycomb, surface spalls and surface defects.  Barrier units shall be straight and square on the ends and 
shall meet the following tolerances: 
 

Dimension Tolerance 
Length + 3/4 inch (19 mm) 
Width + 1/4 inch (6 mm) 
Height + 1/4 inch (6 mm) 

 
1064.3  Alternative Temporary Traffic Barrier.   
 
1064.3.1  Approval.  Prior to approval and use, the manufacturer shall submit to MoDOT, the manufacturer’s name, 
the product brand name or model number, a copy of the NCHRP 350 test results, a copy of the FHWA acceptance 
letter, shop drawings and any other information requested by the engineer. 
 
1064.3.2  Acceptance.  Acceptance of the material will be based on the manufacturer’s certification and upon 
satisfactory field performance. 
 
SECTION 1065 – DELINEATORS 
 
Delete Sec 1065 and substitute the following:       11/05 

 
SECTION 1065 

DELINEATORS 
 
1065.1  Scope.  This specification covers delineators for use in highway construction. 
 
1065.2  Guardrail, Median Barrier Delineator Body.  The delineator body shall be manufactured from high-
impact, weather-resistant plastic and final body thickness shall be a minimum of 0.08 inch (2.03 mm).  Dimensions 
shall be as shown on the plans. 
 
1065.3  Channel Post Delineator Body.  The delineator body shall be flat sheet in accordance with Sec 1042 and 
dimensions as shown on the plans. 
 
1065.4  Retroreflective Sheeting.  The retroreflective sheeting shall be an approved MoDOT Type 7 sheeting in 
accordance with Sec 1042.  Retroreflective sheeting shall be permanently affixed to the body of the delineator.  
Manufacturer’s certification shall be provided for delineator sheeting. 
 
SECTION 1073 – JOINT MATERIAL FOR STRUCTURES 
 
Amend Sec 1073 to include the following; renumber subsequent sections accordingly:   12/08 
 
1073.2 Acceptance.  All material under this specification shall be obtained from a source identified on the PAL 
designated for this specification.  All material will be inspected and accepted in accordance with Sec 106. 
 
Delete Sec 1073.5 and Sec 1073.6 and substitute the following:     12/08 
 
1073.6  Documentation.  Prior to approval and use of this material, the manufacturer shall submit to Construction 
and Materials a certified test report showing specific test results in accordance with all requirements of these 
specifications.  The certified test report shall contain the manufacturer's name, brand name of material, lot tested and 
date of manufacture.  In addition, the manufacturer shall submit a sample of the seal or polystyrene material and a 
one-pint (0.5 L) sample of the adhesive for laboratory testing, accompanied by a technical data sheet and an MSDS.  
With approval by the engineer of the certified test report and satisfactory results of tests performed on the sample 
submitted, the brand name and manufacturer will be placed on the appropriate pre-acceptance list.  Pre-acceptance 
lists are available through Construction and Materials or MoDOT’s web site.  New certified test results and samples 
shall be submitted any time the manufacturing process or the material formulation is changed, and may be required 
when random sampling and testing of material offered for use indicates nonconformity with any of the requirements 
herein specified. 
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SECTION 1080 –STRUCTURAL STEEL FABRICATION 
 
Delete Sec 1080.2 and substitute the following:       06/08 
 
1080.2  Material.  Except as amended by Sec 1080.2.4, all material shall be in accordance with Division 1000, 
Material Details, and specifically as follows: 
 

Item Section / Specification 
Shear Connectors 1037 
Paint for Structural Steel 1045 
Coating of Structural Steel 1081 
Structural Carbon Steel AASHTO M 270, Grade 36 (250) 

ASTM A 709, Grade 36 (250) 
Structural Low Alloy Steel AASHTO M 270, Grade 50 (345) 

ASTM A 709, Grade 50 (345) 
AASHTO M 270, Grade 50W 
(345W) 
ASTM A 709, Grade 50W (345 W) 

Quenched and Tempered Alloy 
Steel 

AASHTO M 270, Grade HPS 50W 
(HPS 345W) 
ASTM A 709, Grade HPS 50W  
(HPS 345W) 
AASHTO M 270, Grade HPS 70W 
(HPS 485W) 
ASTM A 709, Grade HPS 70W  
(HPS 485W) 
ASTM A 709, Grade 100/100W 
(690/690W) 

Low Carbon Steel Bolts and Nuts ASTM A 307 
High Strength Bolts, Nuts and 
Washers 

AASHTO M 164 (ASTM A 325)  
AASHTO M 253 (ASTM A 490) 

Cold Finished Carbon Steel 
Shafting 

AASHTO M 169 (ASTM A 108) 

Carbon Steel Forgings AASHTO M 102 (ASTM A 668) 
Class F 

Alloy Steel Forgings AASHTO M 102 (ASTM A 668) 
Class G 

Gray Iron Castings AASHTO M 105 (ASTM A 48) 
Class 50 

Malleable Iron Castings ASTM A 47 
Carbon Steel Castings AASHTO M 103 (ASTM A 27) 

Grade 485-275 
Galvanized Coatings AASHTO M 111 (ASTM A 123) 
Lead for Bearing Pads ASTM B 29 

 
Delete Sec 1080.2.5 through 1080.2.5.1 and substitute the following:     06/08 
 
1080.2.5  High Strength Fastener Assemblies.  In addition to the requirements of Sec 712.2, high strength bolts, 
nuts and washers shall meet the following requirements.  The contractor shall furnish a manufacturer's certification 
showing results of tests performed.  Identification in accordance with the appropriate AASHTO/ASTM 
specifications shall be maintained by container markings which shall match identifying numbers on the certifications 
and be traceable to the certified mill test reports.  High strength fastener assemblies shall be galvanized unless used 
with unpainted weathering steel or specifically indicated otherwise by the contract documents.  When high strength 
bolts are used with weathering steel, the fasteners shall be Type 3.  AASHTO M 253 (ASTM A 490) bolts shall be 
installed black, tensioned and then cleaned and coated with the coating system as specified on the plans.  The 
cleaning and the zinc coating shall not be applied by any process, which can cause hydrogen embrittlement.  All 
certification testing requirements and mill test reports referenced in the following sections shall be in accordance 
with Sec 106. 
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1080.2.5.1  Bolts.  All bolts shall be in accordance with AASHTO M 164 (ASTM A 325) except when ASSHTO M 
253 (ASTM A 490) bolts are specified on the plans.  If the contractor elects to use load indicator bolts, only a hex 
head will be permitted.  The type of head used shall be consistent throughout the entire structure, unless otherwise 
approved by the engineer. 
 
Delete Sec 1080.2.5.4.5 and substitute the following:       06/08 
 
1080.2.5.4.5  Required Tension.  The tension reached at the above rotation shall be equal to or greater than 1.15 
times the required installation tension.  The installation tension and the tension for the turn test for AASHTO M 164 
(ASTM A 325) and ASSHTO M 253 (ASTM A 490) bolts shall be as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION 1081 – COATING OF STRUCTURAL STEEL 
 
Delete Sec 1081.2 and substitute the following:       04/05 
 
1081.2  Systems of Coatings.  The required system and color or choice of systems and color will be specified on the 
plans.  Each coat of the specified system shall be applied to all structural steel, unless the contract specifically 
delineates otherwise.  The system and color of coating to be shop-applied shall be shown on the shop drawings.  All 
coatings shall comply with local VOC (Volatile Organic Compound) regulations where the paint is applied.  The 
system and color shall not vary for any portion of the entire structure, including material for field repairs, and shall 
be compatible products of a single manufacturer.  The contractor shall coordinate the various items of work to 
ensure compliance with the requirements of this section.  Approved material specification and dry film thickness for 
the coating systems shall be as indicated in the following table: 
 

Paint Systems for Structural Steel 
System G (High Solids, Inorganic Zinc Silicate-Epoxy-Polyurethane) 

Coating Specification Dry Film Thickness 
mils (µm) 

Prime Coat Sec 1045.3 3.0 (75) min.-6 (150) max. 
Epoxy Intermediate Coat Sec 1045.4 3.0 (75) min.-5 (125) max. 
Polyurethane Finish Coat, Gray or Brown Sec 1045.5 2.0 (50) min.-4 (100) max. 

System H (High Solids, Inorganic Zinc Silicate-Waterborne Acrylic  
Intermediate-Waterborne Acrylic Finish) 

Coating Specification Dry Film Thickness 
mils (µm) 

Prime Coat Sec 1045.3 3.0 (75) min.-6 (150) max. 
Waterborne Acrylic, 
Intermediate Coat 

 
Sec 1045.6 

 
2.0 (50) min.-4 (100) max. 

Required Bolt Tensions 
Diameter, in. 1/2 5/8 3/4 7/8 1.00 1-1/8 1-1/4 1-3/8 1-1/2 

(mm) (12.7) (15.9) (19.0) (22.2) (25.4) (28.6) (31.8) (34.9) (38.1) 
AASHTO M 164 (ASTM A 325) 

Req. 
Installation 
Tension, kips 
(kN) 

12 
(53) 

19 
(85) 

28 
(125) 

39 
(173) 

51 
(227) 

56 
(249) 

71 
(316) 

85 
(378) 

103 
(458) 

Turn 
Test Tension, 
kips (kN) 

14 
(62) 

22 
(98) 

32 
(142) 

45 
(200) 

59 
(262) 

64 
(285) 

82 
(365) 

98 
(436) 

118 
(525) 

AASHTO M 253 (ASTM A 490) 
Req. 
Installation 
Tension, kips 
(kN) 

15 
(627) 

24 
(107) 

35 
(156) 

49 
(218) 

64 
(285) 

80 
(356) 

102 
(454) 

121 
(538) 

148 
(658) 

Turn 
Test Tension, 
kips (kN) 

17 
(76) 

28 
(125) 

40 
(178) 

56 
(249) 

74 
(329) 

92 
(409) 

117 
(520) 

139 
(618) 

170 
(756) 
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Waterborne Acrylic, 
Finish Coat, Gray or Brown 

 
Sec 1045.6 

 
2.0 (50) min.-4 (100) max. 

Calcium Sulfonate System 
Coating Specification Dry Film Thickness 

mils (µm) 
Calcium Sulfonate Rust Penetrating Sealer Sec 1045.9.2 1.0 (25) min. 
Calcium Sulfonate Primer  Sec 1045.9.3 4.0 (100) min. 
Calcium Sulfonate Topcoat Sec 1045.9.4 5.0 (125) min. 

 
 

Aluminum & Gray Epoxy-Mastic Primer 
Coating Specification Dry Film Thickness 

mils (µm) 
Aluminum Epoxy-Mastic Primer Sec 1045.7 5.0 (125) min. 
Gray Epoxy-Mastic Primer Sec 1045.8 5.0 (125) min. 

 
Delete Sec 1081.4.3 through 1081.4.3.3 and substitute the following:     06/08 
 
1081.4.3  Surface Preparation.  Cleaning and coating of structural steel shall proceed in areas or sections as 
approved by the engineer, usually consisting of one or more complete spans.  The cleaning and application of the 
coatings for each specified section shall be entirely completed and accepted by the engineer prior to proceeding with 
additional cleaning or coating.  Surface preparation shall be in accordance with Sec 1081.3.2.  All existing coatings 
and paint shall be removed by blast cleaning unless specifically indicated otherwise in the contract. 
 
1081.4.3.1  Approved Blast Media.  Approved blast media materials, such as silica sand and steel abrasive, shall be 
used to remove lead and non-lead paint.  This approved blast media can be sent to a lead smelter for recycling and is 
not considered a solid or hazardous waste in accordance with 40 CFR 261.2(e)(1)(ii).  The use of other blast media 
shall be approved in writing by the receiving lead smelter prior to use to determine if the smelter can recycle the 
blast media.  A copy of the smelter approval letter shall be submitted to the engineer and to the Environmental 
Section in Design Division.  Only blast media approved by the receiving lead smelter will be permitted.  Surface 
preparation areas cleaned with unapproved blast media shall be at the contractor’s expense.  The collected residue 
shall consist of media no larger than one inch (25 mm) and removed paint chips. 
 
1081.4.3.2  Environmental Regulations.  The paint removal operation shall comply with all local, state and federal 
regulations, including but not limited to, the EPA, OSHA Standards 29 CFR 1910 and 1926.62, and the Missouri 
Code of State Regulations, including 10 CSR 10 Air Conservation Commission, 10 CSR 20 Clean Water 
Commission, 10 CSR 25 Hazardous Waste Commission, and 10 CSR 80 Solid Waste Management.  The contractor 
shall have all necessary licenses and certifications as required by the Missouri Department of Health including 
necessary licenses and certification for lead abatement/removal workers prior to commencement of the cleaning 
operation.  If hazardous waste will be generated at the site, the contractor shall notify the engineer and 
Environmental Section in Design Division and comply with all applicable hazardous waste generator requirements. 
 
1081.4.3.3  Collection of Blast Residue.  The contractor shall collect the lead contaminated or non-lead blast 
residue from the cleaning operations for recycling or disposal.  Blast residue shall be managed as a recyclable 
material or hazardous waste.  Container management shall be in accordance with Sec 1081.4.3.3.2.  Analytical 
testing required for the disposal of blast residues shall be the responsibility of the contractor.   
 
1081.4.3.3.1  Hazardous Waste Notification.  The contractor shall request the Environmental Section in Design 
Division to obtain an EPA identification number and inform the engineer that the request has been made.  The 
Environmental Section in Design Division will submit a “Notification of Regulated Waste Activity” form to MDNR 
Hazardous Waste Program to obtain the EPA identification number.  Requests shall be submitted as soon as 
hazardous waste is determined or at least 30 days prior to shipping hazardous waste.  The cost of obtaining the EPA 
identification number will be considered as part of the surface preparation cost and the engineer will subtract the 
cost from the contract.  Hazardous waste will not be permitted to be shipped offsite until the EPA identification 
number has been received.  The Environmental Section in Design Division will file the quarterly and annual 
hazardous waste reports in accordance with 10 CSR 25-5.262(2)(D)1 and will deactivate the EPA identification 
number when the project is finished. 
 
1081.4.3.3.2  Container Management. 
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1081.4.3.3.2.1  The blast residue from cleaning operations shall be stored in contractor furnished, watertight 55-
gallon steel drum containers stacked on wooden pallets with labels facing outward.  The containers shall be free of 
structural defects and all other materials including but not limited to construction debris, solvents, flammables, 
aluminum, magnesium, aerosol cans, rags and any ferrous or non-ferrous metals larger than one cubic inch (16.4 
cm3).  The containers shall have removable lids complete with a bolt ring, bolt and nut.  Containers shall remain 
closed at all times, except when necessary to add blast residue.  Material other than the blast residue from the 
cleaning operations shall not be placed in the containers.  At the end of each day’s work, the containers shall be 
stored outside the 100-year floodplain in a secure area as approved by the engineer.  Containers of approved blast 
residue destined for recycling, shall be marked with a “Blast Residue” label provided by the engineer or 
Environmental Section in Design Division and marked with the following information: 
 
 (a) Blast Residue. 
 
 (b) Marked with one of the following: 
 
  (1) Contains Heavy Metals/Lead Compounds. 
 
  (2) Contains Non-Lead Compounds. 
 
 (c) Generator:  MoDOT. 
 
 (d) Bridge Site Number. 
 
 (e) Date Container was Filled. 
 
1081.4.3.3.2.2  Containers of hazardous waste, such as unapproved blast media, shall be packaged, marked and 
labeled according to hazardous waste regulations 10 CSR 25-5.262(2)(C)1.  Containers of hazardous waste shall be 
stored separate from containers of non-hazardous waste and approved blast media destined for recycling.  The 
contractor shall maintain an inventory of the quantity of the containers stored at the site and the quantity delivered to 
an approved facility.  All containers shall be delivered to the approved facility within 30 days upon completion of 
the surface preparation.  Copies of container inventories, all test results, shipping papers, hazardous waste manifest 
signed by the receiving facility, solid waste disposal request, recycling certificates and any other disposal 
documentation shall be submitted to the engineer with a copy to the Environmental Section in Design Division 
within 30 days upon delivery to the approved facility.  
 
1081.4.3.3.3  Shipment of Residue.  Approved blast media residue containing heavy metals/lead or non-lead 
residue shall be shipped with a bill of lading to a lead smelter for recycling.  Heavy metal/lead contaminated residue 
determined to be a hazardous waste shall be transported by a Missouri licensed hazardous waste transporter with a 
hazardous waste manifest and land ban forms, if required, to an approved lead smelter or approved hazardous waste 
treatment, storage and disposal facility.  The contractor shall obtain appropriate shipping papers (bill of lading), 
hazardous waste manifest forms and land ban forms, if required, from the engineer or Environmental Section in 
Design Division.  These shipping forms shall be completed prior to shipment.  The lead smelter or approved 
hazardous waste treatment, storage and disposal facility will reject any shipment received without the proper 
shipping paper or hazardous waste manifest.  The contractor shall notify the receiving facility at least 2 days prior to 
shipment to ensure the receiving facility will be able to accept the load.  
 
1081.4.3.3.4  Personal Protective Equipment.  Clothing, tarps, hoses and other cleaning material containing lead 
and lead blast residue shall be managed as a hazardous waste unless determined non-hazardous.  Personal protective 
equipment being disposed, such as tyvek suits, respirator cartridges, boots, etc. but not tarps, shall be placed into 55-
gallon steel drums.  Spent tarps shall be placed into DOT approved cardboard boxes and stacked on wooden pallets.  
Container management shall be in accordance with Sec 1081.4.3.3.2. 
 
1081.4.3.3.5  Invoices and Payment.  The lead smelter or hazardous waste treatment, storage and disposal facility 
shall submit a billing and paid invoice to the Environmental Section in Design Division for the disposal costs of the 
lead and non-lead based residue and personal protective equipment based on the gross weight or number of 
containers of material received at the lead smelter or hazardous waste treatment, storage and disposal facility.  
Payment to the facility will be made by MoDOT for the amount shown on the billing invoice.  The Environmental 
Section will send the billing and paid invoices to the engineer who will forward the invoices to the contractor.  The 
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engineer will subtract the amount on the paid invoice from the contract.  Transporting cost shall be the contractor’s 
responsibility.  For more information concerning management of blast residue, approved lead smelters or approved 
hazardous waste treatment, storage and disposal facilities, contact the Environmental Section in Design Division. 
 
Delete Sec 1081.5.3.1 through 1081.5.3.2.2 and substitute the following:    06/08 
 
1081.5.3.1  Removal of Existing Paint.  The existing steel shall be cleaned by approved methods in accordance 
with Sec 1081.5.3.2. 
 
1081.5.3.1.1  Environmental Regulations.  The paint removal operation shall be in accordance with all local, state 
and federal regulations, including those defined in Sec 1081.4.3.2. 
 
1081.5.3.1.2  Water for Power Washing.  The water used for power washing shall be clean, potable water, free 
from contaminants.  Non-hazardous wastewater shall be collected and disposed of in accordance with all applicable 
state, local and federal clean water regulations.  Wastewater determined to be hazardous waste in accordance with 
Sec 1081.5.3.1.3 shall be collected and disposed of in accordance with Sec 1081.5.3.1.3.  The wastewater shall not 
be discharged onto the ground or into waters of the state without a permit.  Water collected from the power washing 
operation shall not be reused in the power washing operation. 
 
1081.5.3.1.3  Collection of Residue.  Collection of lead or non-lead based residue shall be in accordance with Sec 
1081.4.3.3 with the addition of the following requirements.  The containers shall remain closed at all times, except 
when necessary to add additional residue or wastewater.  Material other than the residue or wastewater from the 
cleaning operations shall not be placed in the containers.  Wastewater collected during cleaning operations shall be 
tested in accordance with 40 CFR 261.24.  Wastewater that test results indicate is a hazardous waste as determined 
by 40 CFR 261.24 shall be handled as hazardous waste in accordance with the 10 CSR 25.  The contractor shall 
keep an inventory of the quantity of heavy metal contaminated wastewater generated and delivered to the storage 
site and the quantity of heavy metal contaminated wastewater that has been disposed.  Wastewater that has been 
tested and determined to be non-hazardous shall be handled in accordance with Sec 1081.5.3.1.2.  Any remaining 
hazardous or non-hazardous residues shall be disposed of in accordance with Sec 1081.4.3.3.  Any testing required 
for the disposal of the wastewater or residues shall be the responsibility of the contractor.  Copies of the inventory, 
all testing data, required certifications and shipping manifests shall be provided to the engineer and to the 
Environmental Section in Design Division in accordance with Sec 1081.4.3.3.2.2. 
 
1081.5.3.1.4  Testing of Water Samples.  At the conclusion of the power washing operation, the contractor shall 
obtain samples of the wastewater in the presence of the engineer.  The samples shall be analyzed by an independent 
testing laboratory for total metals, oil and grease, biochemical oxygen demand, total suspended solids, pH and 
Toxicity Characteristic Leaching Procedure (TCLP) heavy metals.  Samples shall be collected and analyzed in 
accordance with EPA approved methods.  Copies of all test reports shall be supplied to the engineer and the 
Environmental Section in Design Division.  Additional testing required to comply with any federal, state or local 
regulations shall be provided by the contractor. 
 
1081.5.3.2  Cleaning of Structural Steel.  All exposed steel surfaces shall be mechanically cleaned in accordance 
with Sec 108.5.3.2.1 and in accordance with the pain manufacturer’s recommendations prior to application of the 
coating.    Power washing will not be required.  However, the contractor may use power wash cleaning if desired 
during surface preparation.  All surfaces cleaned shall be approved by the engineer prior to application of the 
coating. 
 
1081.5.3.2.1  Mechanical Cleaning.  Exposed structural steel where mechanical cleaning is required shall be 
cleaned in accordance with SSPC-SP2 or SSPC-SP3.  Blast cleaning as a substitute cleaning method will be 
acceptable.  Mechanical cleaning will be required for areas of rusted steel, loose, cracked or brittle paint or areas 
indicated by the engineer.  The cleaning shall be performed 2 inches (50 mm) beyond the areas of rust or defective 
paint in all direction or until tightly adhered paint is obtained with no rust or blisters.  Edges between the bare steel 
and the paint shall be feathered.  Collection of the residue removed shall be in accordance with Sec 1081.5.3.1.3. 
 
1081.5.3.2.2  Power Wash Cleaning.  The contractor may clean the steel by a low-pressure power wash to remove 
loose paint, dirt and other loose deleterious material.  The maximum pressure for the power washing shall be 1500 
psi (10 MPa).  If necessary, solvent cleaning in accordance with SSPC-SP1 shall be employed to augment the power 
washing. Collection of the wastewater, solvents and other residues from the power washing operation shall be in 
accordance with Sec 1081.5.3.1.1.  After the power washing operation, areas that have remaining rust or loose paint 
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shall be recleaned in accordance with Sec 1081.5.3.2.1, except that vacuum power tools will be required for power 
tool cleaning.  All surfaces washed shall be completely free of all foreign matter, surface dry and approved by the 
engineer prior to application of the coating. 
 
Amend Sec 1081 to include the following:        06/08 
 
1081.7.2.1  Environmental Regulations.  The surface preparation operation shall be in accordance with all local, 
state and federal regulations, including those defined in Sec 1081.4.3.2. 
 
1081.7.2.2  Collection of Residue.  The collection of residue shall be in accordance with Sec 1081.4.3.3 and 
1081.5.3.1.3. 
 
Amend Sec 1081 to include the following:        04/05 
 
1081.7  Aluminum & Gray Epoxy-Mastic Primer. 
 
1081.7.1  Scope.  This specification covers the application of other approved primer coatings for touch-up and other 
repair applications. 
 
1081.7.2  Surface Preparation.  The epoxy-mastic shall be applied over an SSPC-SP2, SSPC-SP3 or SSPC-SP6 
surface preparation, including removal of all rust scale, loose rust, loose mill scale and loose or non-adherent paint.  
Oil and grease shall be removed in accordance with SSPC-SP1 Solvent Cleaning.  Areas adjacent to required areas 
will not be required to be masked to prevent overspray. 
 
1081.7.3  Application.  Material application methods, air and surface temperatures and relative humidity shall be in 
accordance with the manufacturer’s written instructions and Sec 1081.3.  The most restrictive application and 
environmental requirements for the epoxy-mastic shall be used when applying the primer to the steel. 
 
SECTION 1092 – SIGNAL EQUIPMENT 
 
Delete Sec 1092.4.1.5 and Sec 1092.4.1.6 and substitute the following:    02/09 
 
1092.4.1.5  Back Panel Wiring.  Regardless of the number of phases specified on the plans, all load switch 
positions shall be completely wired for use.  If pedestrian phases are not specified, twelve-position back panels for 
actuated NEMA controllers shall be configured for operation of eight phases and four overlaps.  If pedestrian phases 
are specified, 12-position back panels shall be configured for operation of eight phases and four pedestrian phases or 
a combination of overlaps and pedestrian phases if specified on the plans.  If flashing yellow arrow operation is 
called for, the appropriate load switches shall be configured as specified on the plans.  Twelve-position back panels 
for pretimed controllers shall be configured for operation of 36 circuit outputs from the controller unless otherwise 
specified on the plans.  A flash transfer relay socket shall be provided for each pair of load switch positions.  Flash 
circuit one shall be wired to positions one, 3, 5, 7, 9 and 11.  Flash circuit 2 shall be wired to positions 2, 4, 6, 8, 10 
and 12.  All flash transfer relay sockets shall be fully wired for operation.  All controller harness wiring shall be 
connected to labeled terminals on the front of the panel. 
 
1092.4.1.6  Solid State Controllers.  This section describes the general specifications for actuated solid state 
controllers.  If requested by the engineer, the contractor shall provide a prototype controller for testing and 
evaluation. 
 
 (a)  Each controller shall be solid state keyboard entry and the circuit design shall use microprocessor 
techniques. 
 
 (b)  Timing shall be accomplished in a digital manner by counting the 60 hertz power supply frequency.  
Timing circuits, interval and phase switching functions shall be accomplished by solid state circuitry.  Removing, 
changing wires or using any tools to make timing interval adjustments shall not be necessary.  The controller shall 
indicate the right of way conditions of the phase timing interval in effect, detector or actuation on each phase and 
memory conditions or demand on each phase for vehicles and pedestrians by use of status lights or display panels.  
The controller shall be capable of flashing yellow arrow operation without any external devices or special software 
upgrades. 
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 (c)  Opening and closing of signal lamp circuits shall be performed by plug-in solid state load switches, 
rated at no less than 10 amperes and loaded at a maximum of 6.7 amperes, located external to the controller.  All 
load switch jacks shall be completely wired to field output terminal strips.  Actuated and pretimed controllers shall 
have a minimum of twelve load switch jacks.  Each load switch shall provide three independent circuits with "on" 
indicator lamps and shall comply with the latest revision of NEMA Standards Publication TS. 
 
 (d)  Each controller assembly shall contain a conflict monitor external to the controller circuitry conforming 
to NEMA Standards Publication TS and be capable of monitoring flashing yellow arrow operation on any channel.  
The monitor shall cause immediate transfer to flashing operation when conflicting or absent indications occur or 
when a voltage fault occurs.  When the conflict monitor actuates flashing operation, the controller shall freeze or 
stop timing in the condition causing the actuation until manually reset.  A single lamp failure in any signal head shall 
not cause the monitor to actuate. 
 
 (e)  For double controller cabinets, two sets of switches shall be provided, one set for each controller 
installed in each compartment.  Each controller cabinet shall be furnished with the following switches: 
 

 (1)  Power Interrupt Switch - A switch located inside the main cabinet shall interrupt electrical 
power to the controller during maintenance on the controller.  Operation of this switch shall not affect the 
flash operation.  This switch shall not be accessible via the police panel. 

 
 (2)  Flash Switch - A switch mounted in the police panel shall place the signal on flash.  Operation 
of this switch shall not affect the electrical power supply to the controller.  When the signals are returned to 
normal operation the external start shall be activated causing the controller to revert to the programmed 
initialization phase(s). 

 
(3)  Stop Time Switch - A three-position switch mounted inside the main cabinet shall provide the 

following functions: 
 
   (i)  Stop Time - Causes the controller to stop time. 
 

(ii)  Normal - Allows the controller to cycle all phases, but during conflict monitor flash 
causes the controller to stop time. 

 
(iii)  Run - Allows the controller to cycle all phases and during any flashing operation 

allows the controller to continue cycling all phases without displaying them on the signal heads. 
 
 (f)  During all direction flash condition, controller operation shall permit the cycling of all signal phases 
without an external load being connected to the field terminals. 
 
 (g)  Solid state controllers shall have electronic filters to prevent interference caused by the opening and 
closing of circuits in electro-mechanical auxiliary equipment. 
 
 (h)  The controller shall be of modular design constructed for individual removal and replacement in the 
controller by multiple prong jacks or outlets without modifying wiring.  Hand operable positive locking devices 
shall be used to hold the modules securely in the controller. 
 
 (i)  The functional operating circuits and associated components shall be grouped in plug-in printed circuit 
assemblies.  Similar assemblies shall be interchangeable between controllers manufactured by the same company. 
 
 (j)  The controller shall contain the necessary phase sequence, interval sequence timing, power supply and 
monitoring equipment required to supervise the operation for the phasing shown on the plans, including any future 
controller expansion.  If future phases are specified, the controller shall be completely configured to accept the 
future phases. 
 
 (k)  Controllers that are interconnected shall have a coordinated/free operation switch to allow the 
controller to operate in coordination with the system or run free. 
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 (l)  High energy transient surge protection shall be provided on all solid state controllers to minimize 
damage to the controller and auxiliary equipment.  This device shall be located on the incoming 120 volts, 60 hertz 
power service between the controller and signal circuit breaker and the power inputs to the controller and auxiliary 
equipment.  The arrestor shall meet the latest NEMA specifications for surge protection. 
 
 (m)  Every all direction flash operation called from a source external to the controller shall occur through 
the flash transfer relay. 
 
 (n)  Any multi-conductor cable shall be contained in an expandable braided sleeve. 
 
 (o)  Switches or relays that completely interrupt power to the signal heads other than the protective circuit 
breaker shall not be installed in the cabinet. 
 
 (p)  All controllers shall be capable of downloading all programming data to a printer via a front panel RS-
232 connection.  The controller shall be capable of printing directly to a printer or via an external computer.  If an 
external computer is required, the required software shall be provided with the controller. 
 
 (q)  All controllers shall be provided with internal pre-emption functions and circuitry. 
 
 
Delete Sec 1092.4.5.4.1.2.1 and substitute the following:      12/07 
 
1092.4.5.4.1.2.1  Omnidirectional Antenna.  All omnidirectional antennas shall be in accordance with the 
following: 
 

Item Requirement 
General Frequency Range 896-960 Megahertz 
Bandwidth at Rated VSWR 70 Megahertz, min. 
VSWR 1.5:1, min. 
Polarization Vertical 
Maximum Power Input 250 watts, min. 
Connector N Female 
Antenna Housing Fiberglass Radome 
Radiating Elements Brass or Copper 
Support Pipe 6061-T6 Aluminum 
Lightning Protection Direct Ground 
Rated Wind Velocity 100 mph (160 km/h), min. 

 


