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A. CONSTRUCTION REQUIREMENTS 
 
1.0  Description.  This provision contains general construction requirements for this project. 
 
2.0  Construction Requirements.  The plans and the asbestos and lead inspection report(s) for 
the existing structure(s) are included in the contract in the bridge electronic deliverables zip file 
for informational purposes only. 
 
2.1  In order to assure the least traffic interference, the work shall be scheduled so that the bridge 
closure is for the absolute minimum amount of time required to complete the work.  The bridge 
shall not be closed until material is available for continuous construction and the contractor is 
prepared to diligently pursue the work until the closed bridge is opened to traffic. 
 
2.2  Qualified special mortar shall be a qualified rapid set concrete patching material in 
accordance with Sec 704.  A qualified rapid set concrete patching material will not be permitted 
for half-sole repair, deck repair with void tube replacement, full depth repair, modified deck repair 
and substructure repair (formed) unless a note on the bridge plans specifies that a qualified 
special mortar may be used. 
 
2.3  The existing slab for the bridge(s) to be redecked was constructed as composite or non-
composite as indicated in the table below. 
 

Bridge No. Type of deck 

A1889 Composite 

L0548 Non-composite 

N0727 Non-composite 

N0826 Non-composite 

 
2.4  Provisions shall be made to prevent any debris and material from falling into the waterway.  
If determined necessary by the engineer, any debris and material that falls below the bridge 
outside the previously specified limits shall be removed as approved by the engineer at the 
contractor's expense.   
 
2.5  Any damage sustained to the remaining structure as a result of the contractor's operations 
shall be repaired or the material replaced as approved by the engineer at the contractor's 
expense. 
 
2.6  Provisions shall be made to prevent damage to any existing utilities.  Any damage sustained 
to the utilities as a result of the contractor's operations shall be the responsibility of the contractor.  
All costs of repair and disruption of service shall be as determined by the utility owners and as 
approved by the engineer. 
 
2.7  A washer shall be required under head and nut when any reaming is performed for bolt 
installation. 
 
2.8  SSPC-SP2 and SSPC-SP3 surface preparation shall be in accordance with the 
environmental regulations in Sec 1081, and collection of residue shall be in accordance with Sec 
1081 for collection of blast residue.  SSPC-SP6, SSPC-SP10 and SSPC-SP11 surface 
preparation shall be in accordance with the approved blast media and environmental regulations 
in Sec 1081, and collection of blast residue shall be in accordance with Sec 1081. 
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2.9  The contractor shall schedule the substructure repairs as one of the first orders of work so 
that the fiber reinforced polymer wrap for shear strengthening can be installed as required by job 
special provision Fiber Reinforced Polymer (FRP) Wrap for Concrete Piles. 
 
3.0  Coating Information. 
 
3.1  Straps Removal.  Exposed portions of straps for stay-in-place forms shall be removed prior 
to surface preparation.  Straps need not be removed in areas that are not being painted.  Flame 
cutting will not be permitted.  The contractor shall exercise care not to damage the existing 
structure during removal.  Any damage sustained to the remaining structure as a result of the 
contractor's operations shall be repaired or the material replaced as approved by the engineer at 
the contractor's expense. 
 
3.2  Slab Drains and Stay-In-Place Forms.  The stay-in-place forms, slab drains and slab drain 
brackets shall not be recoated, overcoated or damaged during the painting operation.  Any portion 
of the slab drain bracket that is blast cleaned shall be recoated with System G.  Any damage 
sustained as a result of the contractor's operations shall be repaired or the material replaced as 
approved by the engineer at the contractor's expense. 
 
3.3  Existing Bridge Information.  The informational plans may be used by bidders in 
determining the amount of steel to be cleaned and recoated or overcoated with the full 
understanding that the State accepts no responsibility for accuracy of the estimated tons of 
existing steel shown in the table below.  The bidder's acceptance and use of the estimate shown 
below shall be no cause for claim for any final adjustment in the contract unit price for the work 
involved in repainting.  Each bidder is expected to carefully examine the structure(s), investigate 
the condition of existing paint and prepare an estimate of quantities involved before submitting a 
bid.  Surface preparation and application of field coatings to the structural steel shall be based on 
the contract plan quantities.  No final measurements will be made.   
 

 
Bridge No. 

Estimated Tons 

Existing Paint 
System 

Lead 
Based? 

Coating System 

Total Epoxy Mastic Primer (non-
aluminum) 

A1889 
2 (coat IB No. 2 & 5 caps & 

existing piles) 
2 B Yes 

L0548 2 (end bent encasements) 2 S Yes 

N0727 
4 (coat IB No. 2 & 3 caps & 

piles; end bent encasements) 
4 A Yes 

N0826 
2 (coat IB No. 2 & 3 caps & 

piles) 
2 A Yes 

 
3.4  Environmental Contact.  Environmental Section may be contacted at the below address or 
phone number.  The Missouri Department of Health may be contacted at (573) 751-6102. 

 
 MoDOT - Design Division - Environmental Section 
 P.O. Box 270 
 105 W. Capitol Ave., Jefferson City, MO 65102 
 Telephone: (573) 526-4778 
 

3.5 Approved Smelter and Hazardous Waste Treatment, Storage and Disposal Facility.  The 
following is the approved smelter and hazardous waste treatment, storage and disposal facility: 
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 Doe Run Company - Resource Recycling Division - Buick Facility 
 Highway KK 
 Boss, MO 65440 
 Telephone: (573) 626-4813 

 
4.0  Method of Measurement.  No measurement will be made. 
 
5.0  Basis of Payment.  Payment for the above described work will be considered completely 
covered by the contract unit price for other items included in the contract. 
 
 
B. DEFLECTION AND HAUNCHING 
 
1.0  Description.  The contractor shall determine haunching based on field measurements, 
existing bridge plans and/or adjusted dead load deflections based on the difference between the 
new and existing dead load weights.  A spreadsheet showing adjusted girder or beam deflections 
due to the weight of the new deck and barriers is included in the contract in the bridge electronic 
deliverables zip file. 
 
2.0  Construction Requirements.  In order to properly form the haunches for the new deck, the 
contractor shall survey top of deck elevations above each girder or beam including centerline of 
roadway and along each girder or beam line (top or bottom flange) prior to deck removal followed 
by surveying elevations of the girders or beams (top or bottom flange) after deck removal. 
 
3.0  Method of Measurement.  No measurement will be made. 
 
4.0  Basis of Payment.  Payment for the above described work will be considered completely 
covered by the contract unit price for other items included in the contract. 
 
 
C. FIBER REINFORCED POLYMER (FRP) WRAP FOR PILES 
 
1.0 Description.  This work shall consist of designing, furnishing, and placing carbon or glass 
fiber reinforced polymer (FRP) composite wrap to shear strengthen the concrete pile confinement 
and/or column confinement at the locations as shown on bridge plans and as directed by the 
engineer. 
 
2.0  Materials.  The storage and handling of materials for the FRP composite work shall be in 
accordance with the manufacturer’s written recommendations in factory sealed containers with 
the FRP manufacturer’s labels.  Labels shall be intact and legible with date of manufacture and 
shelf life.  
 
2.1  Material Properties. 
 
2.1.1  The contractor shall provide a unidirectional, high-strength fiber fabric fully saturated with 
compatible epoxy resin per manufacturer’s recommendations.  FRP provided shall meet or 
exceed ASTM D3039 test procedure requirements (tensile modulus, stress and strain) as 
determined from independent laboratory testing. 
 
2.1.2  The contractor shall provide a flexible, waterproofing, non-vapor barrier protective top 
coating compatible with the FRP manufacturer’s recommendations to protect the FRP from 
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ultraviolet radiation and heavy abrasion with a design life of 50 years.  This protective top coating 
shall closely match the gray color appearance of the existing concrete color. 
 
2.2  Product Data.  Manufacturer’s product data including physical and chemical characteristics, 
material specifications for each component, limitations on use of the system, construction or 
application specifications, maintenance instructions and general manufacturer’s 
recommendations regarding each system shall be provided.  Product data on the proposed 
primer, putty, resin, saturant, and carbon or glass fiber shall be included.  Testing information on 
the combination of the proposed carbon or glass fiber reinforcement and epoxy when used 
together as a system shall be provided.  The contractor shall provide certifications by the 
producers of the materials that all materials supplied are in accordance with all the requirements 
and standards of the appropriate ASTM and other agencies.  Manufacturer’s Material Safety Data 
Sheets (MSDS) for all materials to be used shall be provided. 
 
2.3  Contractor Submittals.  The contractor shall submit the following documentations and obtain 
approval 30 days before work commences. 
 
2.3.1  Contractor Qualifications.  The contractor shall provide a manufacturer’s certification of 
technical training, FRP system selected, project supervisor, and documentation showing the 
contractor has been certified or approved by the manufacturer of the FRP system.  A contractor 
specializing in the supply and installation of FRP repair systems with minimum of 5 years of 
documented experience or 25 documented similar field applications with acceptable reference 
letters from respective owners in performing FRP composite retrofits shall perform the work.  A 
trained project supervisor shall remain at the work site at all times to instruct the work crew in the 
FRP application procedures. 
 
2.3.2  Shop Drawings.  Shop drawings shall be submitted signed and sealed by a Missouri 
Professional Engineer in accordance with Sec 107 for Authentication of Certain Documents.  
Shop drawings shall include the detail of types, locations, dimensions, number of layers and splice 
details and orientation of all FRP materials and coatings to be installed.   
 
2.3.3  Calculations.   
 
2.3.3.1  Precast Octagonal Pile Confinement.  Signed and sealed calculations with the shop 
drawings shall be submitted indicating that the proposed system provides 80 percent of the 
confinement that the existing spiral reinforcement provides in the standard octagonal precast 
constant section pile (Trestles) at the locations indicated on the plans.  The strength of the 
confinement shall vary when the pitch of the spiral reinforcement varies as shown on the existing 
plans due to seismic considerations.  Class A concrete f’c equals 5000 psi and reinforcing steel 
Fy equals 40,000 psi for the reinforced concrete piles. 
 
3.0  Construction Requirements.  
 
3.1  FRP Wrapping.  FRP shear reinforcement shall be by complete wrapping except where 
objects interfere, in those places U-wrap shall be used.  FRP wrapping along the portion of the 
member length to be strengthened may be applied continuously or as discrete strips with a 
maximum of 12” spacing centerline to centerline.  Fibers in the FRP in its final position on the 
concrete component shall be oriented in the direction that maximizes the effectiveness of the FRP 
reinforcement.  Anchorage shall be required for U-wrap and overlap shall be required for complete 
wrap as per the manufacturer’s recommendation.  Additional horizontal strips of FRP shall not be 
used as anchorage for FRP shear reinforcement. The FRP shear strengthening may be installed 
during the process of forming the deck but shall be installed and cured before the deck is poured. 
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3.2  Concrete Moisture Requirement.  The surfaces of the concrete to receive the FRP 
composite shall be reasonably dry based on the following test.  A 3 x 3 foot polyethylene sheet 
shall be taped to the existing concrete surface and at any substructure repair area.  If moisture 
collects on the underside of the polyethylene sheet before the epoxy would cure, the concrete 
shall be allowed to dry longer.  The concrete surface shall pass this test before the FRP can be 
applied. 
 
3.3  Surface Preparation.  Spalled and loose concrete shall be removed and concrete surfaces 
restored to their original dimensions using substructure repair in accordance with Sec 704.  The 
new concrete in the substructure repair areas shall cure for a minimum of 28 days before the FRP 
is applied.  Concrete surfaces of existing or patched concrete to receive an application of FRP 
material shall be prepared by abrasive blasting or grinding to remove existing laitance and expose 
aggregate to a minimum ICRI-CSP3 concrete surface profile.  All FRP contact surfaces shall have 
all laitance, dust, dirt, oil, curing compound, existing coatings and any other foreign matter 
removed that could interfere with the bond between the FRP system and the concrete.  Localized 
out-of-plane variations, including form lines, shall not exceed the smaller of 1/32 inch or the 
tolerances recommended by the FRP manufacturer’s recommendation.  Sharp and chamfered 
corners shall be rounded off to a minimum radius of 1/2 inch by grinding or forming with the 
system’s thickened epoxy.  Variations in the radius along the vertical edge shall not exceed 1/2 
inch for each foot of length.  
 
3.4  Installation of FRP.  The concrete and atmospheric temperatures shall be between 40°F 
and rising and 90°F and falling during installation of the FRP.  Tension adhesion testing shall be 
conducted using ASTM D7234 with the strengths reaching 200 psi.  Any failure shall exhibit failure 
of the concrete substrate before failure of the adhesive.  Tension adhesion testing shall cease 
when strengths reach 200 psi.  Any failure of the concrete substrate and/or FRP adhesion shall 
be repaired at the contractor’s expense and as directed by the engineer.  Two adhesion tests 
shall be performed for each bent having FRP being applied.  The FRP shall be installed in 
accordance with the manufacturer’s written recommendations and as required by the job special 
provisions.  
 
4.0  Method of Measurement.  Fiber reinforced polymer wrap will be measured to the nearest 
square foot based on the member surface area as detailed on the contract plans. No additional 
compensation will be given for the use of multiple layers of material to achieve design strength.  
Final measurements 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. 
 
5.0  Basis of Payment. Payment for the above described work, including all material, equipment, 
labor and any other incidental work necessary to complete this item, will be considered completely 
covered by the contract unit price for Fiber Reinforced Polymer Wrap. 
 
 
D.  STRENGTHENING EXISTING BEAMS 
 
1.0  Description.  This work shall consist of strengthening existing beams as shown on the plans 
after the deck has been removed. 
 
2.0  Materials.  Shop drawings shall be submitted to Fabrication@modot.mo.gov. 
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3.0  Construction Requirements.  Structural steel construction shall be in accordance with Sec 
712.  Prior to installation of the new structural steel, the existing steel shall be carefully inspected 
for irregularities.  Any irregularities shall be brought to the attention of the engineer. 
 
3.1  Contact Surfaces.  The surfaces of the existing flanges that will come into contact with the 
new steel plates shall be cleaned to an SSPC-SP2 degree of cleanliness.  The surfaces of new 
steel shall be cleaned to an SSPC-SP6 degree of cleanliness.  The existing and new plate contact 
surfaces shall be coated with one coat of gray epoxy-mastic primer (non-aluminum) in accordance 
with Sec 1081. 
 
3.2  Welding Requirements.  The areas to be welded shall be cleaned to an SSPC-SP11 degree 
of cleanliness.  All welding shall be performed by a certified welder in accordance with Sec 712.  
All welding shall be in accordance with Sec 712.  E7018 welding electrode or self- shielded 
welding process from the MoDOT approved electrode list shall be used. 
 
3.3  System G Overcoat (Gray).  The new installed steel, any surrounding touch up areas and 
any existing paint damaged by the repair work shall be cleaned and coated with one coat of gray 
epoxy-mastic primer (non-aluminum) in accordance with Sec 1081.  The new steel shall be 
overcoated with System G in accordance with Sec 1081. 
 
4.0  Method of Measurement.  No measurement will be made. 
 
5.0  Basis of Payment.  Payment for the above described work, including all material, equipment, 
labor and any other incidental work needed to complete this item, will be considered completely 
covered by the contract lump sum price for Strengthening Existing Beams. 
 
 
E. STRUCTURAL STEEL REQUIREMENTS 
 
1.0  Description.  This provision contains general structural steel requirements for this project. 
 
2.0  Material.  All material shall be in accordance with Division 1000, Material Details, and 
specifically as shown below.  The gray epoxy-mastic primer (non-aluminum) shall be compatible 
with concrete and produce a dry film thickness of no less than 3 mils (75 μm). 
 

Item Section 

Structural Steel Construction 712 

Gray Epoxy-Mastic Primer (non-aluminum) 1045 

Structural Steel Fabrication 1080 

Coating of Structural Steel 1081 

 
3.0  Construction Requirements. 
 
3.1  Before fabrication of new metalwork, the contractor shall make the necessary measurements 
in the field to verify dimensions of the existing structure where new members are affected.  Any 
deviation of the dimensions shown on the plans shall be called to the engineer's attention.  The 
contractor shall be responsible for developing all required dimensional adjustments and 
coordinating the implementation of the dimensional adjustments with all involved fabricators and 
subcontractors. 
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3.2  Prior to erection of the new structural steel, the steel that is to remain shall be carefully 
inspected for irregularities.  If such irregularities are found, the irregularities shall be brought to 
the attention of the engineer. 
 
3.3  Holes in the new diaphragm or cross frame connection plates and angles may be used as a 
template for drilling the holes in the existing material. 
 
3.4  A minimum edge distance shall be maintained for all field drilled holes.  The minimum edge 
distance for bolts shall be as shown in table below measured from the centerline of holes. 
 

Bolt Diameter Minimum Edge Distance 

inch (mm) inch (mm) 

3/4 (19.0) 1-1/4 (32) 

7/8 (22.2) 1-1/2 (38) 

1 (25.4) 1-3/4 (45) 

 
3.5  The surfaces of existing steel that will become faying surfaces for non-slip critical new 
connections, typically secondary members, shall be cleaned according to the manufacturer's 
recommendation and with a minimum of SSPC-SP-3 surface preparation and coated with one 
prime coat of Gray Epoxy-Mastic Primer (non-aluminum) in accordance with Sec 1081.  The 
surfaces of existing steel that will become faying surfaces for slip critical new connections, 
typically primary members, shall be in accordance with contact surfaces in Sec 1081.  Primary 
member connections include girder/beam splices, end diaphragms and intermediate diaphragms 
in curved structures. 
 
3.6  Exposed girder/beam areas that are not faying surfaces or not covered by concrete that are 
scratched, damaged by the contractor or by field welding operations shall be touched up with 
Gray Epoxy-Mastic Primer (non-aluminum) in accordance with Sec 1081.  The areas shall receive 
the coating system as shown on the plans. 
 
4.0  Method of Measurement.  No measurement will be made. 
 
5.0  Basis of Payment.  Payment for the above described work will be considered completely 
covered by the contract unit price for the structural steel items included in the contract.  No 
payments or adjustments will be made where new members are affected due to any deviation of 
the dimensions shown on plans or shop drawings. 
 
 
F. NON-DESTRUCTIVE TESTING 
 
1.0  Description.  This work shall consist of performing non-destructive testing on the welds of 
all existing top flange cover plates.   
 
2.0  Construction Requirements. 
 
2.1  After the concrete deck is removed, the steel that is to remain will be inspected by the 
engineer.  In addition to this inspection, the welds and adjacent base metal at the ends of the top 
cover plates shall have non-destructive (magnetic particle) testing performed.  Non-destructive 
testing shall be performed by an acceptable testing agency.  The contractor shall submit to the 
engineer and Bridge Division (Fabrication@modot.mo.gov) the following documentation for each 
individual performing non-destructive testing (NDT):  their certifications, current eye exam and the 
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NDT company written practice, including the Level III individual certification used for written 
practice.  Personnel performing the tests shall be qualified for SNT-TC-1A Level II. 
 
2.2  The length of weld to be tested and the base metal, one inch either side of the weld, shall be 
cleaned of all rust prior to the testing.  On cover plates with square ends, the weld shall be tested 
one inch from each corner along the ends of the cover plate plus 6 inches back along the side 
from each corner of the plate.  On cover plates with tapered ends, the weld shall be tested along 
the end of the cover plate, along tapered edges and 6 inches back along the cover plate from end 
of taper.   
 
2.3  If fatigue cracks are found, the cracks are expected to be very small and may be located in 
the base metal at the toe of the welds.  Any cracks discovered by testing, regardless of length, 
shall be marked and reported to the engineer.  All repairs shall be made by a certified welder in 
accordance with Sec 712.6.  Any repair work and retesting of the repair work required, as a result 
of this inspection, will be paid for in accordance with Sec 109.  This shall not relieve the contractor 
from responsibility to repair any damage caused by this work at the contractor's expense.  Any 
delay or inconvenience caused by this inspection requirement will be non-compensable and effect 
on time of performance non-excusable. 
 
3.0  Method of Measurement.  Measurement of non-destructive testing will be to the nearest 
linear foot.  The extent of non-destructive testing may vary from the estimated quantities, but the 
contract unit price shall prevail regardless of the variation.  Final measurements 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. 
 
4.0  Basis of Payment.  Accepted quantities of non-destructive testing will be paid for at the 
contract unit price.  Payment for the above described work, including all material, equipment, labor 
and any other incidental work necessary to complete this item, will be considered completely 
covered by the contract unit price for Non-Destructive Testing. 
 
 
G. TEMPORARY FALSEWORK 
 
1.0 Description.  This work shall consist of supporting the existing girders and/or beams as 
required to remove existing beam concrete under and near bearings for Substructure Repair 
(Formed) at Intermediate Bent No. 4 as shown on the plans for Bridge No. A18892 and performing 
all other required preparations prior to replacing concrete for the Substructure Repair (Formed), 
as approved by the engineer.  
 
2.0  Construction Requirements.   
 
2.1  Falsework.  The responsibility for the design and construction of falsework required to 
support the girders and/or beams during construction shall rest solely with the contractor.  The 
design shall insure that the falsework can support all applicable dead loads and any construction 
loads.  The design shall also provide an adequate factor of safety when selecting the temporary 
support members.  The falsework design and working plans including detailed computations shall 
be signed, sealed and stamped by a registered professional engineer in the State of Missouri in 
accordance with Authentication of Certain Documents in Sec 107 and shall be submitted to the 
engineer to be reviewed prior to commencement of work. 
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2.2  Supporting the Superstructure.  The contractor shall exercise caution when supporting the 
existing girders and/or beams.  Before commencing operations, the contractor shall submit to the 
engineer for review the method and sequence of operation proposed to be used in performing 
this work.  The supporting operation shall be performed only when authorized, but such 
authorization shall not relieve the contractor of responsibility for the safety of the operation or for 
damage to the structure.  After the existing girders and/or beams are supported and authorization 
given by the engineer to proceed, the contractor shall be allowed to partially remove the beam 
cap concrete at locations shown on bridge plans or as approved by the engineer.  Any damage 
caused by the contractor’s operations shall be repaired at the contractor’s expense, as approved 
by the engineer. 
 
2.2.1  Temporary timber supports (bearing stiffeners) shall be placed between the girder and/or 
beam flanges at each jacking/support location to prevent flange rotation.  Permanent steel 
stiffening angles shall be designed and attached to the girder/beam web when the web thickness 
is not adequate to support the load. 
 
2.3  Site Repair  All existing fill slopes damaged by the temporary falsework supports shall be 
repaired to the satisfaction of the engineer. 
 
3.0  Method of Measurement.  No measurement will be made. 
 
4.0  Basis of Payment.  Payment for the above described work, including all material, equipment, 
labor, disposal or all falsework and any other incidental work necessary to complete this item, will 
be considered completely covered by the contract lump sum price for Temporary Falsework. 
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