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SECTION 5017 EXCAVATION AND BACKFILL FOR STRUCTURES
501.01 GENERAL

This work consists of excavating material for the construction of major structures and
backfilling, stockpiling, or disposing of excess excavated material.

501.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

T Contractorés sources of granular backfill

T Cont r asautcoaimaterials and CLSMflowable fill) mix designs andthe need
for theconcrete planto havea current certification

T Any Aphasedo construction that may be r e
structures (sheet piling)

T Contractorés pl an for di ver si on of t he
necessary

1 Applicable environmental regulations, including ti& Army Corps of Engineers
(USACE) 404 Permit, and SectioR20 of the Standarpecifications.

1 Need for the Resident Engineer to approve stream bed disturbance, work road
locations, and disposal of excess excavation

1T Contractoros responsibility to notify the
for inspection and prior to placing any structures

B. Acceptance of Materials

As soon as practical, obtain sufficient samples of materials to be used for the backfill of
the structures. Perform applicable tests on these materials to determine:

1 Soil classification for select backfill: AASHTO M 145.

1 Maximum density and optimum moisture (proctor) for unclassified, select and
granular backfil AASHTO T 99 or T 180.

9 Gradation for granular backfilAASHTO T 27. [Document in Template T 27].
The sourcef materials an€CLSM (flowable fill) mix designsand

1 Verify that the concrete plant has a current certificatiofirial batches will be
required if the CLSM is not being provided by a previously used source.

=

When reporting the maximum density, provide a physical description of the material/soil
to assist thénspector in determining the proctor to be used when measuring compaction.



C. Preparatory Work and Contractor Work Plans

To ensure the integrity of a structure, considerable attention must be paid to structure
excavation and backfill. Various types of structure excavation and backfill and various
methods omeasurement and payment exist. Often, the payment limits will not match the
physical limits used in the construction of a facility. Befdhe work begins it is
essential to study th€ontractPlans, Standard PlansStandard SpecificationSpecial
Provisions, andhe work site. Also, take the following steps:

1. Beforethe Contractor beginexcavationoperationsreview thePlans and stakes
to determine the following:

1 Whether the structure will clear other facilities

1 Whether the structure will function as planned in this location or should be
adjustedand

1 Whether sufficient data is available for quantity calculations, including
original cross secti@when necessary

2. When the Contractor is installingulverts in an embankment, ensure the
embankment is at the elevation specified.

3. Before allowing the Contractor to begibackfilling, inspect the structures for
defects, and ensure that any required strutting or bracing, as shown on the Plans,
is in place.

4. Test backfill material for compliance with spec#imns and test compaction.

5. Approvethe @ ntractor6s plan for stream bed
and disposal of excess excavation pricaltowing the start of sucivork.

6. Review the method of payment / measurement (plan quantity or measured in
place)

7. Ensure original cross sections have been taken
D. Safety and Environmental Issues

In sometypes ofsoil, it is necessary to provide shoringtorslope the ground beyond the

neat lines shown in the Project Plans or Standard Drawings in order to avoid CEving.
Contractoro6s slope, shoring and trenching
and Health Administration (OSHA) standards.Therefore, all excavations will
automatically be referred to the OSHA Standards for excavafidns requirement is
necessary for the safety of thespection personnelaswellas@ent r act or 6 s per

501.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Perform compaction tests (except for CLSM backfill) to ensure compliance with the
Contract. Also, determine the frequency of such testing, enssuifigient frequency to
determine compliance with requirements. Determine frequency based on variables such



as the nature of the material and the efficiency of@Goent r act or 6 s met hoc
beginning of backfilling, take sufficient tests to establish the amount of effort required to
attain the required compaction.

The Residency will conduct the sampling and testing described below in accordance with
the frequency guidelines defined i n t he
generated by SiteManager for the appropriate iterAs.the start of operations on a
Project, it is advisable to perform more frequent tests to evaluate the effectiveness of
compaction methods, material, and moisture content, as well as the variability of the
entire backfill and compaction process. The tastsst be timely so that there is a

A

mini mum of del ay soperatibns.e Contractor
Perform applicable tests on these materials to determine:

1 Compaction of embankmefdr unclassified, select and granular backfilASHTO
T 310. [Document in Template C95001]

1 Soil classificationfor select backfill: AASHTO M 145
1 Gradation for granular backfill AASHTO T72 [Document in Template T 27]

If visible changes occur in the material perform the following tests:

1 Soil classification:AASHTO M 145.
1 Maximum density ad optimum moisture (proctorAASHTO T 99 or T 180.
1 Compaction of embankmenAASHTO T 310. [Document in Template C95001]

Test CLSM in accordance with the following methods:

1 Flow test ASTM D 6103. Spread diametemust be8 inchesor greater.
1 Compressivestrength tests: ASTND 4832.[Document in Template C94004]
1 Compressive strength at 88ys must be between 106i and 80 psi.

B. Equipment and Methods

Before embankment operations begthe Contractormust bring certain equipment
onsite. This includes adequate water tgidkauling equipment, disc, and compaction
equipment suitable for the type of soils being used. (steetwheel for granular material
and sheep foot for clayey material)

Verify that the Contractor provides a water source and watering equipment of sufficient
capacity to ensure proper moisture content and compaction of the material being worked.

The Contractormust have equipment onsite to properly manipulate and compact the
material to achieve uniformity in the material and moisture content. The Contractor
could use a motor grader, tractor with disc and sheep foot, etc. to accomplish this.



1. Fine-Grained Materials

Generally speaking, earth embankments with enough plasticity index to allow the
material to ball up in your fist are best compacted by use of a sheep foot roller in
combination with a pneumatic roller. When rolling first begins with the sheep
foot roller, you will notice a line in the surface of the fill section created by the
outside edge of the roller drum as it cuts into the embankment material. As
proper compaction is achieved by the sheep foot roller, the line marks will no
longer be created by the outside edge of the roller drum because the sheep foot
roll er wild.l have dAwal ked itself out o
will be walking on the nubs of the sheep foot such that the outside edges of the
roller drum no longer touch or cut a line into the lift being compacted.

2. Granular Materials

Generally speakingandy materials are best compacted by flooding, vibration, or
a combination of the two. A vibrating flat steel drum roller combined with water
achieve the best results.

0



COMPACTORTYPES

Compaction equipment can be grouped generally
into the following classifications:
sheepsfoot
vibratory
pneumatic
high speed tamping foot
chopper wheels (see Landfill Compactor section)

Combinations of these types are also available,
such as a vibrating smooth steel drum.

For ease of comparison, the compactors have been
placed on the Zones of Application Chart shown
below. This chart contains a range of material mois-
tures from 100% clay to 100% sand, plus a rock zone.
Each type has been positioned in what is considered
to be its most effective and economical zone of appli-
cation. However, it is not uncommon to find them
working out of their zones. Exact positioning of the
zones can vary with differing material conditions.

RANGES OF SOIL TYPES FOR
SOIL COMPACTION EQUIPMENT

ROCK SAND
100%

VIBRATORY

A

PNEUMATIC (50T & UP)
B e

SAND/CLAY CLAY
50% 100%

SHEEPSFOOT

A

SMOOTH DRUM ! PADDED DRUM

A

HIGH SPEED TAMPING FOOT

Y

A

CATERPILLAR TAMPING FOOT




C. Construction Operations
1. Excavation
(a) General

Observe the excavation and bring to tke nt r act or @lb atte
trenching, sloping or shoring that appears to violate OSHA standards or is
creating an unsafe condition for workers

Periodically inspect the excavation.Remind the Contractor of the
provisions of Section 501.0%(2)(e) of the Standard Specificatigghich
requires theContractor to notify theResident Engineer whestructure
excavation is completed substantially to grade.

Before fine grading begins, ensure the excavation is completed to the plan
dimensions and elevations, and is of suitable material.

Observe fine grading to ensure compliance with requirements for grade
andculvert beddings.

Obstructions encountered will be handled in accordance with Section
501.01.C of the Standa&pecifications.

For foundations under water, ti@ontractormustshore and dewater the
excavation until the concrete is placed.

The Contractor must not place forms, rebar, or concrete until the
foundation is approved by thespector oResident Bgineer.

(b) Rock and Unsuitable Material

Geotechnical borings are not usually taken at boXgxsxes aredesigned
assuming a similar material for the entire length of the box. Therefore, if
rock outcrops areencounteredduring excavation contact the Bridge
Division for recommendation®n any changes necessaryJsually, the
solution will be to over excavate the rock 2 feet below the bottom of the
box and replace it with aggregate or selemtrdw. If soft, organic, or
other unsuitable foundation materfak., muck)is encountexd, it must be
removed and replaced witiygregate select lorrow, concrete or CLSM
Before allowing the Contractor to proceed with over excavaapprove

the depth to which theck or unsuitable materiatustbe removed.

The volume of unsuitablematerial ultimately removed to obtain a
consistent foundain will have to be measured for payment.To
compensate the Contractor for the removal aeplacementof the
unsuitablematerial double he volume othe unsuitablenaterial removed
below the bottom of the box footing, ammhy for it as Structural



Excavation, Unclassifiedt the @ntract unit price If the Contractor over
excavates below the foundation without prior approwdrect the
Contractor to replacthe material with aggregate or selectrbw atno
cost to the Department

For structural elementshat have foundations on rock (retaining walls,
spread footings, etc.jnonitor the excavation and compare it to the
geotechnical data provided in tRans. If the excavated material is not
similar to the geotechnical dataptify the Bridge Divisionto determine if

the foundation needs to be changed. Of particular concern is if the
elevation of rock is not where it was assumed in Bfans or it is a
different kind of rock. Once the excavation has reached the bottom of
foundation elevation, check the rock surface soundness and consistency.
Any seamanustbe cleanedand filled with concrete or CLSM before the
footing is placed The Contractormustremove any lose unsound, or
yielding areas and replace it with concreteCLSM. Some rocks, such as
shale, deteriorate quickly when exposed. Therefore, it is critical that the
Contractor pursue completing and backfilling the foundation once it is
open. Check he foundation daily for deterioration of the rockpde
material, or buildup of dirt.

(c) Quantity Adjustments

Enter in the daily report any orders to increase excavation (ungearait
enter sufficient data in the appropriate records to support additional
payment.

Pay for additional quantity by measuring such quantity and including it in
the appropriate contract records when no extra work is involved.

2. Backfill

Do notallow the Contractor tplace backfillmaterialagainsta concretestructure

until the concretdas developed the minimum strength specified for that structure.
Section 509.04.1(2) of the Standard Specifications requires that a minimum
compressive strength of 80% of the design compressive strength be obtained. In
no case shall backfill be placed befdfedaysafter casting. Use field cured
cylinders for determining compressive strength.

Ensure that the proper type of backfill material is used as required Batie
CLSM, Granular, Select or Unclassified.Section 501.02 of the Standard
Specificationsallows the Contractor some latitude in selecting thaterial while
still requiring a material that is free of objectionable material, taaticonforms
to gradation, plastity index, and resistivity requiremen{$or MSE walls)
Objectionable materials includeozen lumps, chunks of clayegetation, foreign
material, form lumber, rocks larger than 3 inches, degradable or hazardous
matter



Ensure that the Contractor places pervious backfill material around underdrain
pipe as specified, and ensure that the underdrain pipe is not being crushed during
compaction.

Inspect the earthen backfill to ensure it is brought up and compacted uniformly
around the structure and in layers no greater thaohgsthick. It is advisable to

mark the wall or area being compactedimch increments as each lift is placed

in order toensureproper lift thicknessBackfill placement on one side must never

be more than 2eet above backfill placed on any other sidRocks larger than
3inchesmay not be placedagainst concrete surface€Care must be taken to
extend the compacted area as far as necessary in order to notch into firm material.
Benching requires cutting into compacted material both laterally and
longitudinally, with all material to be compactedThis may be an effective
method to achieve the compaction requirements.

Ensure that all conditions described in the specifications are met before permitting
Apondingod and Ajetting. o APondingd mear
period of time (by erecting dams or dikes) so that water will pond on the material.
AJettingod means forcing water into the
diameter pipe.Ponding alone is not permissible because it does not give uniform

or adequate consolidation. Pressure jets must be inserted at the bottom of the
backfill material at close, uniform intervald.he use of ponding and jetting will

not be allowed while backfilling behind abutments or wingwaRsohibit the use

of any compacting equipment or methods that may displace or damage structures

or otherwise adversely affect foundations or adjacent embankments.

When specified in thlans, or approved by the Bridge Division as an alternative,
the Contractor may use &LSM backfill material that conforms to the
requirements of Section 701.19 of tis#andard Specifications One of the
advantages o€LSM backfill is that it provides adequate support on the underside
of pipes where compaction of ordinary backfill material is difficiithen CLSM
backfill is used, ensure that it is adequately fluid and is placed so that it
completely fills the area around the structur&he Contractor must avoid
Afl oatingd the culvert. Do not all ow (
than 4 feet in thickness, to allow for adequate curing (bleeding) of the material
and to prevent overturning any vertical elements due to excessive fluid pressures.
It is advisable to mark the wall or area belmarkfilled in 4-foot increments as

each lift is placed in order tensureproper lift thickness Begin placing
subsequent lifts of CLSM or other specified fill material over the CLSM when the
water is gone from the surface from the preceding lifts of CLSM or as further
directed by the Engineer (such as being able to adequately support foot traffic).

D. Safety and Environmental Considerations

Do not allow placemendf excess material in the stream bed or structures.
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Ensure worksite is protected in accordance witHtBACE 404 Permit requirements and
Stormwater Pollution Prevention PIEBWPPH.

Discuss OSHA requirements as needed witlCiwatractor.

If suspected hazardous materials are encountered, contact the Resident Engineer for
Environmental Programs Division action

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E. Documentation
1. Daily Work Report
Record the following information, as appropriate:

1 Quantity and classification of material excavated: planned and / or undercut.

1 Quantity and classification of material backfilled: unclassified, select, granular
or CLSM.

1 Location or Structure Number where work is being performed.

1 When hefoundation is approved for the placementarfns, rebar, or
concrete

1 Any conditions requiring corrective actiorteeindividual contactedand
their recommendations

2. Measurement and Payment

When pay items are Pay Plan Quantity, no calculations will be required.
Documentation of a Pay Plan Quantity item may be performed within the
SiteManager / Daily Work Reports / Work Items tab. Authorized deviations from
plan quantity must be documented by a change order. The authorized quantity
deviation must be documented in the appropriate DWR Template or in the change
order (.e.,description, explanation, attachment, etc.).

The final quantities for these pay items will be determined by one of the methods
defined inSection 501.05 of th&tandardSpecifications.

Documentation of these items will be performed within the SiteManager / Daily
Work Reports / Work Items tab. Note:
a. Select the appropriate pay item from the list of contract pay items.

b. In the appropriate fields, enter both a descriptive location andtétiento-
station extents

c. In the Placed Quantity field, enter the quantity (CY) of the item completed,
ensuring that the total quantities to date do not exceed the plan quantity
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d. In the Remarks bubble, document the option used for calculating the quantity
for each item and provide the physical location (Folder #, Envelope #, File,
etc.) of the supporting documentation for the quantities shown.

e. Depending on the option selected, enter the following information:
1. Estimated Percentage of Plan Quantity Option.

This option can be used for progressive payments and for
items designated as pay plan quantity.

a. In the Placed Quantity field, enter the estimated
guantity (CY) of the item completed, ensuring that
the total quantities to date do not exceed the plan
guantity.

2. Three Dimensional Measured Quantity Option.

This option can be used for progressive payments or for
documenting the final quantity of volumes necessary for
undercut, excavation of structures and isolated locations.

a. Input the measured length, width, and depth to
calculate a volume

b. For additional areas or additional locations, with
di fferent di mensi ons, sel ec
create a new row for the selected pay item

3. Calculated Quantity Option.

This option will allow the input of quantities calculated by
either the Average End Area Method or the Surface to
Surface Method, and can be used for progressive payments
or for documenting the final quantity of volumes for all
earthwork related pay items

a. In the Remarks bubble, document the method used
for calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) and provide the physical location
(Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shawn

b. For additional areas or additional locations, with
di fferent di mensi ons, sel ec
create a new row for the selected pay item

501.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials
Ensure that the #Afinal o density, moi stur e

been satisfied.

12



Perform applicable tests on these materials to determine:

1 Compaction of embankmefdr unclassified, select and granular backfiBASHTO
T 310. [Document in Template C95001].

1 Compressive strength tesfer CLSM backfill: ASTM D 4832. [Document in
Template C94004].Compressivestrength at 28ays must be between 108 and
800psi.

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be requitedhorized
deviations from plan quantity must be documented by a change order.

When guantities are calculatade(, summary of invoices, spreadsheet, hand calculations,
etc.), calculations must be placed in a Book, Folder or Envelope for comparison with the
guantities on the Contract Item Work Report.

Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Compare the Contract Item Work Report with the
documentation provided for each pay item to verify the accuracy of the quantities
submitted and to ensure that no features or gaps in the extents of the work were omitted
or duplicated. If the basis of payment is Plan Quantity, ensure that the total quantities
paid equals the plan quantity.

C. Protection of the Work

Ensurethatthe placement and compaction of the backfill material has not damaged the
structure or underdrain pipe, temporary erosion control measuregher permanent
work.

Check the drainage structure and stream bed to ensure there is no soil or debris
accumulation.

Restore bank cuts and work roads to their original shape, density and condition.

13



501CHECKLIST i EXCAVATION AND BACKFILL FOR STRUCTURES

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Has theResident Engineer approved:

Streambed disturbange

Work road locatiofd

Disposal of surplu3

Excavation or dredging in natural streamlieds

Contractoés plan for protection of workers in
excavation®

Contractor has submitted sources of backfill
materials as applicable?

ContractorhassubmittedCLSM mix design that
complieswith section 701.19®

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Excavation:

Excavations are staked according to plan

Material excavated is similar to boring
descriptions

Elevation of rock is similar to thglan elevation

Foundation is approved before forming

Quantities of unsuitable material below the
foundation are approved for removal and replacs
with suitable material

Contractor follows safety plan for employees an
inspectors

14




Part 2: During Construction

Issue Yes | No | N/A Comments Initials
Obstructions are identified and@tractor notifies
the Resident Bgineer in writing witin 24 rours.

Backfill:

Concrete has reached required compressive
strengthand ageébefore backfilling

Underdrains and drainageaterial are irplace,
clean, and functioning

CLSM is limited to lifts of 4 feet or the limits in th
plan notes

Backfill lifts are limited to 6 inches

Lifts are brought up uniformly around the structu
Lifts arecompacted to 95% standard density
Maximum rock size in backfills limited to 3
inches and no frozen lumps

Jetting is not used

Rollers, vibratorsetc.are operated parallel to the
face of the structure

Care is taken tersure that compaction does not
damage undedrains

Part 3: PostConstruction

Issue Yes | No | N/A Comments Initials

Erosion and sediment control measuresdmaihage
structures are free of soil and debris accumulatior
and are functioning properly

Disturbed areas have been restored to their origin
condition and density, as necessary

15




SECTION 5027 FORMS, FALSEWORK AND TEMPORARY WORKS
502.01 GENERAL

This work consists of designing, constructing, and removing temporary structures used for
highway bridge structures.

502.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

1 Use offalsework to support loads, including formwork, until the structure becomes
selfsupporting

T Contractorés responsibili for falsework

ty
T Contractorés responsibility to submit wo
105.02 if falsework is taller than Tdetor over traffic

T Contractorods responsi binplacetformstamd deckugameist d e
for approval by Bridge Division

T Contractordés responsibility to submit cal
for review by Resident Engineer with input franidge Divisionif needed
1T Contractoros responsibility to obtain i

placingconcrete [502.02B(1)]

1T Contractoros requirement to provide a B
associated documentation submittal requirements for any steel product that is
incorporated in the work (such as stayplace deck forms).

B. Acceptance of Materials

Advise the ntractor that materials to be used for construction must comply with the
requirements of Section 502.02 of teandardSpecifications.

The Contractor must provide a Buy America certification in accordance with
Section106.01.B of thestandard Specifications including all required forms and mill test
reports as specified. Project specific certification letters from the Contractor and
subcontractors demonstrating their understanding and intent to comply with the Buy
America requirements should be submitted at the Preconstruction Conference and no
later than work beginning on steel containing items. Installation of steel products should
not begin until all required certification documentation, including the letters, have been

submitted.
C. Preparatory Work and Contractor Work Plans
The Contractorbés Professional Engineer sha

if the falsework structure is taller than ekt or is over any type of traffic. Working
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drawings willneed to be prepared by a registered professional engineer Sscpien
502.04A(1) of theStandardSpecifications.

D. Safety and Environmental Issues

Discuss with theContractorits plan to protect workers and traffic during construction.
The plan must address:

1 Fall protection for workes
1 Measures tongvent tools, material etc. from falling on traffic beneath

M In the event that the erection of falsework reduces wtrttearance for traffic,
modification oft he @A cl ear anceod sthegDbepartneent df Pabbct i f i c .
Safety and Bridge Division

1 Traffic control during construction
502.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Advise the ntractor that materials to be used for construction must comply with the
requirements of Section 502.02 of endardSpecifications.

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the Standard Specifications including all required forms and mill test
reports as specifiedln most instances, determination of compliance with Buy America
requirements should be achieved prior to incorporating the product into the Mvark,

the Resident Engineer will be responsible for withholding payment for this work until
compliance has been determinegteel products incorporated into the projébat were
manufactured or originated outside the United Statay be subject to removal and
replacement of the work, forfeiture of payment for the work and/or assessment of a
penalty to the Contract

B. Equipment and Methods
Ensurethat the @ntractorusesequipment sufficient tadequatelyonstructalsework.
C. Construction Operations

1. Form Lumber

To produce &lean, uniform finish on exposed concrete surfaces, acceptable form
lumber must be used as p&ctiors 502.02B and 502.08(2) of the Standard
Specifications Compliance will help ensure the desired surface appearance of the
finished structure. In addition, check that exterior corners are formed with a
chamfer strip or other suitable means to produce smooth, even &kgefigures
502:1, 2 and 3 below.
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2. Bracing Considerations

The Contractor is responsible for providing adeguatacing of all formwork
Inadequate bracing can sometimes cause bulges in abutments, wing walls, and
retaining walls Bracingmustbe constructed such that the finished product will

be in compliance with the requiremersecified inSection 502.08(1) of the
StandardSpecifications.

The lateral bracing for steel bridge beams for cantilever bracing and the bridge
deck finishing machine rail is critical to avoid rotation of the bearsgeciallyfor

shallow beams and large cantilevers. In some césesContractomay want to

support the finishing machine directly on the exterior beam line. Special attention
should be given to steel beams watheightof2 6 or | ess and havi
30 or mo r eThe detail$ ferntlgetbracing must be submitted by the
Contractor to the Resident Enginder their review. hput from Bridge Division

should be requestetineeded.

3. Foundation Systems

Adequate foundation systems must be provided to support the weight of
falsework and construction loadsThis is particularly important during the
construction of concrete box girders and pier caps where segmental pouring
sequences are employed. Partially completed structural elements cannot be
expected to carry the weight of concrete used in subsequent pours, and adverse
cracking will generally occur if falsework settles.

Verify that the foundation is constructed in compliance with the falsework
drawings and is in compliancevith Section 502.04A(3) of the Standard
Specifications.

4, Inspection Considerations

Before the concrete pour, thoroughly inspect formwork for trueness to line and

grade, warping, smoothness of form faces, condition of form ties, proper bracing,

tightness of joints, and cleanliness of forms (e.g., shavings, sawdust). Consider
the following additional guidelines:

(a) Falsework Drawingsand Certification

For falsework meeting theequiremerg of Section 502.04A of the
Standard Specificationét al | er t han K leduwe tartheov er
falsework drawings have been approved by Bridge Division and that the
Contractor has submitted a proper letter of falsework certificatidae

Section 502.0#A(8) of the Standard Specifications for additional
information.

Prior to placement of any concrete supedrtby falsework, the
ContrsactPomd essi onal Engineer, on t

18



letterhead, shall prepare and submit a letter of falsework certification to
the Contractor. The Contractor shall submit the certification letter to the
ResidentEngineer. The certification letter must contain the following
information:

1 project number,

1 job piece number,

1 project location,

1 date,

T Contractoro6s name,

T name of Contr aEngineerbs Professional

T Professional Engineer ds Okl ahoma PE
1 structure identification,

1 description of portion of structure supported by falsewanki

1 statement of certification.

The <certification |l etter mu s t be si
Professional Engineer. The statement of certification in the body of the
lettermustbe as follows:

| hereby certify that falsework materials and
construction have been inspected and that all
falsework design, materials, and construction
conform to the requirements of the Contract and are
safe for the placement of concrete.

Note that a separate certification letter is required prior to each concrete
pour that is supported by falsework.

(b) All Forms General

Section 502.08(1) of the Standard Specificatiorrequires the inspection
and approval of forms by thResident Bgineer before concrete can be
placed

Ensure that all forms are in good condition, clean, and on line and grade,
considering adjustments for settlement and dead load deflection.

Ensure that methods to measure faleek movement are in place before
concrete is plack Telltalesmustbe attached to the soffits of decks. In
order to determine if the overhang is deflecting differently than the center
of the deck, tettalesmustbe placed along the centerline of the deck and
under the outeedge of each overhang at least/4 points along the span.
Monitor the telttales during the deck placement éosure that there is
consistent settlement under the overhangs and in the center of the bridge.
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If the overhangs settle more than the center of the hridgecenter of the
deck will be thin. Therefore, if it is not consistent, stop the deck
placement, determine the cause of the differential movement, and make
adjustments for it before continuing.

In order to prevent differential settlement of deck overhangs to the center
of bridges.ersure that the exterior beams are braced to prevent rotation in
accordancevith Section502.04A(6) of the Standard Specifications.

Ensure the clearances to piles meet the requirements of Section
514.04C(3) of the Standard Specificationk requires that forms provide

6 inches of clearance to the pile face for foundations on the ground (such
as abutments) and 4 inches to the pile face on pier caps

(c) Removable Forms

Section 502.08(1) of the Standard Specificatior@ovides tolerances for
formed concrete. The forms must meet these tolerances with any
adjustment for anticipated settlement.

Removable forms must be coated with a releasing agent that does not
discolor the concrete. The form panels must be at least 3 foot by 6 foot, in
good condition, with no surface defects. The forms must be mortar tight

without the use of visqueen and not deflect during concrete placement.
Figure 5021 provides an example of acceptable form work.
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Figure 502:1. Photo. Acceptable Form Work

In contrast to the above figur&igure 5022 provides an example of
unacceptable form work. Note the poor condition and small sizes of wood
used.
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This is an example of unacceptable form work. The
wood is in poor condition.There are too many small
pieces of plywood.

Figure 5022. Photo. Unacceptable Form Work

To the extent possible, identify and notify the Contractor of any
unacceptable forms prior to their installation (Fegure 5023).
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Notify Contractor of
unacceptable forms *
before installation

e

——

- when possible.-

=

Figure 502:3. Photo. Unacceptable Forms

It is common practice in Oklahoma f@ontractos to try to overcome
unacceptable plywood forms by using visqueen to seal the forms. The
specifications do not allow the use of forms that have any defects.
Therefore, visqueewould not be necessary.

However, ifvisqueeris usednote thait is not a substitute for mortar tight
forms in good condition. Alse@nsure that the visqueen does not lap over

the beams. Itan actas a bond breakeand the beams are desigihio be
composite (SeeFigure 502:40f visqueen on beam)A bond breaker
reduces the design capacity. Form release agents are also bond breakers
andmustnot beapplied tothe beams or rebar.
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Plastic placed on top of beam
creates a bond breaker which

is unacceptable. _}

Figure 5024. Photo. Unacceptable Creation of a Bond BreakdResulting from Visqueen
Application

Ensure that panels are placed in accordamitle Section502.02B(2) of
the Standard Specifications

Discuss placement rates for the form design with Goetractor. For
columns, abutments, walls, and other vertical elements, form designs
generally are not strong enough to contain the entire height of concrete
head pressure. Therefore, concrete placement has to be timed so the
concrete in the lower part of the form sets up before the top is placed.
This reduces the head pressure in the bottom of the form and prevents it
from budging or failing. Cold weather and retarding agents in the
concrete mix slow the set and will take a slower rate of placement.
However, the ratecannotbe so slow that it creates cold joints. The
Contractor must provide concrete strength gain rates for various
temperatures in their mix design to help determine this placement rate.

Form liners must be coated with compatible form release agent.
Clearancesmust be measuie from the highpoints of the form liner.
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Ensure that the liner is in the appropriate location. Form limarstnot
extend all the way to corners. The finish may be damaged when the forms
are removed with form liners in corners.

Ensure thaB/4-inchtriangular fillets are on all concrete edges.

Ensure that form ties will break off at least 1 inch under the surface of the
concrete.

(d) Stay-in-Place Forms

For all stayin-place forms,ersure that the shop drawings haveetbe
approved by Bridge Division.

Stayin-place formanustnot be spayed with form release agent.

The Contractor must use epeggated reinforcing steel (including any
reinforcing steel that extends into the deck) wheneveristalace forms

are used. If epoxgoated reinforcing steel is not shown on the plans, then
the Contractor must provide the epesgated at no additional cost to the
Department.

(1) Steel

For steel forms discuss thEont r act or 0s concret
sequence andmsure that the top panel in the lap will be loaded

with concrete first. If the bottom panel is loaded fitstauses the

lap to separate and mortar to leas shown inFigure 5025.

Ensure that the forms are mechanically connected along the lap at
18-inch centers. The preferred method is metal screws.
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Figure 5025. Photo. Grout Seemge Resulting from Improper Steel Form Installation

Steel formsmust not be welded to steel girder€ontractors
typically place a strap across the girder and weld it to channels on
each side that hold the steel forms in plaSeeFigure 5026 for a
photo of an acceptable weld@he channels can be adjusted for the
appropriate haunch depth. The forms set on the chankakure

that the forms have at least 1 inch of bearing at each end.
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. Acceptable weld of form to strap
without welding to the beam.

Figure 5026. Photo. Acceptable Weld of Stayn-Place Forms

Often the welders will weld the strap to the steel girder. It may
just be a small overrun, but it can cause huge fatigue failures in the
future. Ensurethat the welder only welds the strap to the channel
and thee are no welds to the girders such as that showiigure
5027. If welds are found on the girdersontact the Bridge
Division for repair recommendations.

Ensurethat any coating damage is repaired.

Ensurethat holes are drilled through forms under construction
joints.
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Figure 502:7. Photo. Unacceptabl&Velding of Form Strap to Bridge Beam

(2) Concrete

Check concrete panels tnsurethat they were inspected at the
prefabrication plant. Ensure that they were not damagen
transport oduringerection. Damaged panels must be replaced. It
is critical that concrete from the deck placement fill the gap under
the panels and over beams. If this gap is not filled completely, the
panels will settle, causing the deck to craBsurethat there is at
leag 1 inch between the bottom of the panel and the top of the
beam and that the design required overlap on the top of the beams
is provided. The temporary support for the pamelstbe at the
edges of the beam flanges. The temporary suppasthave gaps
every 3 &d to allow air to escape. Monitor the gaps in the
temporary forms during placement of the decletsurethat the
concrete is flowing under the panelddjustmentsmustbe made
during the deck placementtiie gapsare not filling in.
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D. Safety and Environmental Considerations

Ensure thathe Qntractorcomplieswith its plan to protect workers and traffic during
construction.This includes:

1 Providing &ll protection for workes;
1 Prevening tools, material etc. from falling on traffic beneasimd
1 Providing taffic control during construction

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E. Documentation

1. Daily Work Report
Record the following information, appropriate:

1 Location and description of work being performed. ( gfarming fleck span
#10)

1 Weather conditions or other conditions affecting the progress of or delaying
prosecution of the work, equipmdieakdownsetc.

1 Discussion of project prosecution with the Contractor that are of an unusual
nature and any specific recommendations or instructions to the Contractor

2. Measurement and Payment
A partial payment of a fALump Sumdo pay
payment for a ALump Sumo pay item mu

Documentation of thse Lump Sum items will be performed within the
SiteManager / Daily Work Reports / Work Items tab in accordance with the steps
listed below

a. Select the appropriate pay item from the list of contractiteays.

b. In the appropriate field, enter either a descriptive location or the station to
station extents, preferably both.

c. In the Placed Quantity field, enter an estimated percentage of the lump
sum item completed, ensuring that the total quantity to date does not
exceed 1.00 Lump Sum

d. In the Remarks bubble, document the method used for estimating the
percentage of the lump sum item by providing sufficient information,
calculations and/or references to specific sections of the standard
specification.
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502.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials

The Contractor must provide a Buy America certification in accordance with
Section106.01.B ofthe Standard Specifications including all required forms and mill test
reports as specified. The Resident Engineer will be responsible for withholding payment
for the work until compliance has been determined

B. Audit Requirements

Use the Contract Item Work Report within SiteManager to verify that the correct
guantities have been placed and paid. The final payment for this item must equal 1.00
Lump Sum. Any modification to the amount of payment for a lump sum item must be
accomplished by change order

C. Protection of the Work

Confirm that removal offalsework is in compliance wittsection 502.04C of the
Standard SpecificationsAfter removing the forms, complete curing of the concrete in
accordance witlsection 509.04f the Standard Specificatians

Ensurethat stayin-place forms are sounded to confirm solid concirei@ccordance with
Section 502.04.B(3)(a)

The ResidenEngineemayshorten the time for form removal specifiedTiable 502:2 of

the Standard Specifications when concrete attains 80% dadsign strength. The
speci mens for determining early strength
concrete. They must be representative of the temperatures the concrete experiences. |If
the specimens are stored in ad&@ree water bath while the mass concrete has been in 50
degree weathethe rate of strength gaiwill be much faster in the 7@egree bath than

the mass concrete. If the forms are removed based on a test ljkadgtasncrete could

fail. Maturity meters are another good way to measw@doe concrete strength gain.
Additionally, if the Contractor proposes to prematurely apply loads to an element, it may
be necessary to leave the forms and falsework in place until such time that 100% of the
strength is obtained and the minimum time has elapsed in accordance with Section
509.04.1 of the Standard Specifications.

Inspect exposed concrete surfaces for compliancethgttolerances specified i8ection
502.04B(1) and(2) of the Standard Specifications
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502CHECKLIST i FORMS, FALSEWORK AND TEMPORARY WORKS

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Shop drawings for stain-place formshavebeen
approvel by the Bridge Division [502.02B(5)]

Working drawings fordilseworkt al | er t h
over traffichavebeenapproved by the Bridge
Division. [502.4.A]

Cantilever bracing detailsavebeenreviewedby the
Resident Engineer with input froBridge Division
when needed502.01.A(6)]

Contractoris awarethat the inspector must approve
forms before concrete can be pladé®2.04.B(1)]

Contractorhasa plan for placing concrete at a rate
that does not overstress the forms or crealid ¢
joint.

Contractorhas provisions for fall protection.

Contractorhasprovisions for protectig traffic from
falling objects.

Contractor will provide proper material certificatiot
and test reports before erection including the Buy
America letters from the Contractor and
subcontractors.

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Removable Forms

Plywood for exposed surfacésExterior B-B
Classl grade[502.02B(2)]

Form panelsreat least 3ft (1m) wide and 6ft

(2m) long [502.04B(2)]
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Formsaremortartight andof sufficient strength
to prevent deflectiorf502.04B(1)]

Formsareon line and grade with adjtments for
settlement and with the tolerances of Table
502:1

Formed corners have 3/4 in (20mm) triangular
fillets (chamfers)[502.04B(2)]

Formsarecleaned and oiled502.04B(2)]

Forms provide 6 in (156m) to pile face for pile
capped below finished ground surface
[514.04D(3)]

Forms provide 4 in (100mm) to pile face from
any pier cap facg514.04D(3)]

Form tiescanbe removd to at least 1 in (25mm
depth without damaging concrefg02.04B(2)]

Stay-in-Place Forms

Forms have 1 inch (25mm) of bearing area on
form supports[502.04B(3)(a)]

Form supportareattached to beam using bolts
clamps, or approved methodmd arenot welded
to beam flangesor reinforcing [502.04B(3)(a)]

Any damaged galvanizingasbeen touched up
[502.04B(3)(a)]

Form lapshavebeen connected hyeans other
than welding[502.04B(3)(a)]

Top panel in the lapsill be loaded first
[502.04B(3)(a)]

Transverse construction joiraselocated in
bottom of flute and have 1/4 inch (6mm) weep
holes been drilled at 12 inch (300mo@nters
along line of joint[502.04B(3)(a)]
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

All reinforcing steel in the deck or extending in
the deck is epoxgoated. [502.04.B(3)(a)]

Contractor has submitted Buy America
certification including all required forms and m
testreports as specified prior to installing steel

Decks

Exterior girdersarebraced to prevent rotation
[502.04.A(6)]

Beamsareclean withno form oil or visqueen on
them.

Tell-talesarein place and markeb02.04A(7)]

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

If forms are removed before cure period is complg
Contractor continugto curethenf [509.04F]

Exposed surfaces meet the plan line and grade w
the tolerances ofable 502:1

Form removal is done in accordance with Table
502:2 and Section 509.04.1 of the Standard
Specifications.

After concrete is placedtayin-placeformshave
been sounded with a hammer and unsound areas
investigated[502.04B(3)(a)]

Payment for the work should not be made until all
required Buy America certification has been
approved by Materials Division.
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SECTION 5037 PRESTRESSEDCONCRETE BRIDGE MEMBERS
503.01 GENERAL

This work consists of providing and placing precast, prestressed beams and other precast
concrete bridge components in the bridge structure.

503.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

Contractor to providsource of prestressed members
Contractorto submit shop drawings to ODOT
Contractor to submit source for-EZ-U paint system

A

Contractoros requirement t o provi de a
associatedlocumentation submittaéquirements

= =4 4

B. Acceptance of Materials

Confirm that the proposed source of prestressed members is on the Materials Division
Qualified Product List(QPL i Prestressed Concrete Bridge It¢mslf the proposed
source is not on th@PL, contact Materials Division for source approval. Inspection at
the fabrication plant site will be handled by Materials Division or its representative.
Residency personnel are not required to perform fabrication inspection.

Acceptance at the fabricatoros facility,
subsequent rejection. ThHesidentEngineer may reject materials noeeting Contract
specifications andprestressed memberdamaged during delivery or by improper
handling. The ntractorshall immediately replace or correct rejected materials and
work.

The Contractor must provide a Buy America certification in accordance with
Section106.01.B of the Standard Specifications including all required forms and mill test
reports as specified Project specific certification letters from the Contractor and
subcontractors demonstrating their understanding and intent to comply with the Buy
America requirements should be submitted at the Preconstruction Conference and no
later than work beginning on steel containing items. Installation of steel products should
not begin until all required certification documentation, including the letters, have been
submitted.

C. Preparatory Work and Contractor Work Plans
1. Required Documents

Records must be on file for the following items:
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 Shopi nspected prestressed members wil/l |
Report for Beams. 0

1 Approval of each kind of paint field applied.
1T El astomeric bearings accepted by fANeop

1 The fabricator or Contractor approved shop drawings, including any special
erection procedures.

2. Check of Bearing Seats

A final check must be made of the elevation of bearing seats on the piers and
abutments before erection of prestressed members is scheduled to begin. If
bearing seats are found that need correction, it must be performed in the manner
and to the tolerances described in8gec t i o n GirdetBearing éidace®

in Section 509.0K of the StandardSpecifications

Verify that beveled bearing plates are correctly oriented prior to erection and that
the Contractor has addresset temperature corrections indicated inrans.

Verify distance between anchor bolts / bearing assemblies.
D. Safety and Environmental Issues

Discuss with the Contractor its plan to protect workers and traffic during construction.
At a minimum, the Contractordds plan shoul d

1 Providing fall protection for workers,
1 Preventing tools, material etc. from falling on traffic beneath, and
1 Providing traffic control during construction.

503.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptanceof Materials

Prestressed members are inspected by Materials Division or its representative during
fabrication and are stamped witharkingsto indicate compliance with specifications
prior to shipment. Th&esidency Project Inspectoustverify theinspection stampand
complete the material test template for acceptance of this item. [Document in Template
AM5002].

Acceptance at the fabricatoros facility, d
subsequent rejection. The Engineer may reject prestressed members not meeting
Contract specifications, or which have been damaged during delivery or installation. The
contractor will immediately replace or correct rejected materials and work.
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Ensure that the EE-U paint systenusedby the Contractor to coat any exposed steel
items is on the ODOTualified Products List(QPL i Paint for Structural Steein
accordance witlsection 507of thisManual.

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the Standard Specifications including all required forms and mill test
reports as specifiedln most instances, determination of compliance with Buy America
requirements should be achieved prior to incorporating the product into the Mvark,

the Resident Engineer will be responsible for withholding payment for this work until
compliance has been determinegteel products incorporated into the projébat were
manufactured or originated outside the United Statey be subject to removal and
replacement of the work, forfeiture of payment for the work and/or assessment of a
penalty to the Contract

B. Equipment and Methods

Ensure that the Contractordéds proposed met h
steelitems are in compliance witbection 512 of th&tandardSpecifications

C. Construction Operations
1. Field Inspection

When prestressed members arrive on the sitgpect themfor damage and
quality of fabrication as thoroughly as time and conditiaihsw. Verify that the
prestressed members have been stamped with acceptable ODOT inspection
markings | f t he member has be@éetnhesetaeammaeyd wet
conditions forits usethat mustbe verified prior to erectionDo not accept un
stampednembers Inspectionmustinclude areas that look like they were patched
and cracking. Fine cracking at the ends of the beams, whether box beams or |
beams, is not unusual and will tighten under erection and dead loading of the
members. Typically,any c¢cr ac ks 0 wodldZeecommended fgrg e r
repair byinjection even at beam ends. Cradetweer0.00%7 0 . 0 Wwauld be
recommended to bsealed Any large cracks orracking in other locationsn
prestress beams not usual or acceptabléContact Bridge Division ifyou have

any questions or concerns.

Embedded components for prestressedcretebeam memberse(g.,weld plates
inserts hangers etc) will be considered included under and covered by the
ASummary Report for Beams. 0

All non-embeddedcomponents for prestressedncretebeam memberse(g.,
bearing platediaphragm rodsanchor bolts and nytetc) will not beconsidered
included under and covered by theam inspectignthey are tobe provided by
thesteel fabricator with separate tfcation documentation
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2. Damageor Corrective Actions

Note and report to the Resident Engindernature and extent of any daméugst

may have occurreddue to loading, transit, or unloadingalong with the
identifying piece mark fothe member. If the need focorrective work is obvious,
advisethe Contractor immediately so that the responsible party will be notified
and correction can be performed in the most advantageous |locBtomotallow

the Contractor tarill any holes in prestressed membersntake any repairs or
corrections without approval tfie Bridge Division.

3. Storage

The preferred location of storage for prestressed members is ftaher i cat or 0
facility. However, if pestressed membease stored osite, ensurethat they are

supported off the ground on blocking at their design bearing pokftsurethat

members are stored in a true vertical positidhen pestressed members are

stored osite, theymustbe placed on a North to South alignment to minimize

sweep changes.

4. Sweep

The sweep (horizontal curvature) of the prestressed concrete member was
inspected within two days prior to shipment and will not need to be checked at the
jobsite unless the member was placed in temporary storage at the site. If the
member was stored onsite, thpesified tolerance for sweep or horizontal
curvature of a prestressed beisn/8 inchfor every 10 feebf length If sweep is
measured in the field, do so as early in the morning as possible, to minimize the
effect of temperature variations. If assistance is requiredtact the Materials
Division.

5. Camber

The camber (vertical curvature) of the individual prestressed concrete member
was inspected within two days prior to shipment if a design camber was specified
and will not need to be checked at the jobditee side by side differential camber
between adjacent beanssnot checked bthe prestressedoncrete inspector prior

to shipmentas themembersare not installed in their final positiomhe sideby-

side differential cambdretween beams #1/8 inchfor every 10 feebf length. If

this condition is discovered, contact Bridge Division.

D. Safety and Environmental Considerations

Ensure that the Contracteomplieswith its plan to protect workers and traffic during
construction. This includes:

1 Providing fall protection for workeys
1 Preventing tools, material etc. from falling on traffic bengattu
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1 Providing traffic control during construction

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E.

Documentation

1. Daily Work Report

Record the following information, as appropriate:

1 Locationand quantityof prestressed members erected (spanberbeam

line, etc)

1 Any conditions requiring corrective actions, individual contached their
recommendations

1 The party performinghe corrective actions

2. Measurement and Payment

When pay items are Pay Plan Quantity, no calculations will be required.
Authorized deviations from plan quantity must be documented by a change order.

(a) Linear Foot Unit of Measure Pay Items

Documentation of theséems will be performed within the SiteManager /
Daily Work Reports / Work Items tab.

1.

Select the appropriate pay item from the list of contract pay
items.

In the appropriate field, enter the statimrstation extents
and a descriptive locatiori.é., Br i d g € SpanA#di
Beam #3)

In the Placed Quantity field, enter the quantity (LF) of the
item completed

In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shown

For additional areas or additional locations, with different
di mensi ons, sel ect t he O6Newbob
the selected pay item
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(b) SquareFoot Unit of Measure Pay Items (Prestressed Concrete Deck Panels)

Documentation of thisSquare Fooitem will be performedwithin the
SiteManager / Daily Work Reports / Work Items tab.

1. Select the appropriate item from the list of contract pay
items.

2. In the appropriate fields, enter both a descriptive location
(,e.,Br i d gieSpanAD Beam #3) and the statidn-
station extents

3. In the Placed Quantity field, enter the calculated quantity
(SF) of the item completed

4. In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shawn

5. For additional areas or additional locations, with different
di mensi ons, sel ect t he ONewbob
the selected pay item.

(c) Reduced Payment for out of tolerance Prestressed Concrete Bridge Members

If out of tolerance members are produced and identified by the Materials
Division, the Bridge Division will evaluate whether or not the member
may be used in the structure. If the member is determined to be
structurally sufficient, Bridge Division will send a memo to the Resident
Engineer recommending acceptance in accordanceSaition 105.03 of

the StandardSpecifications.

Payment for these members will be made under the original contract item,
and a deduction will be applied and documented by change order.

The following table should be usedor reference purposes only when
calculating deductions for prestressed concrete bridge beams which fail to
meet specification requirements, but may be accepted in accordance with
Section 105.03 of the Standard Specifications. This table is to be utilized
only after Bridge Division has identified a deficiency and written a letter
authorizing the acceptance of the beam in question; and only after the
Resident Engineer has agreed to the conditions under which the beam will
be accepted and allowed to remain in place.
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Deduction Guidelines for Out-of-Specification
Prestressed Concrete Bridge Beams

Deficiency Deduction per Beam

$100 + [(total contract price for each beam) x
(1.00 - the strength pay factor determined by

Concrete strength using the formula below) x (0.55)]
$100 + [(total contract price for each beam) x
(2.00 - the air content pay factor determined by

Concrete air content using the table below) x (0.55)]

Diaphragm holes $100, unless a plate is added, then $600

Strands over or under stressed $600

Strand location $600

Too many strands $600

Tipping / flushness of sole plate $600

Spalling / Honeycomb $600

Cracking $200

Width $100

Length $100

Sweep $100

K5 bars bent with heat $100

Shear bars (D, Z or U) insufficient number, too

short or out of alignment $100

K7A, K 7B, H bars are too short $100

Pour line (looks like cold joint) $100

Vibrator head lost in beam $100

Weld plates missing / on wrong end of beam $100

Incorrect grade of steel in sole plates $100

If a single beam has more than one deficiency, a deduction will be imposed for each defect.

In addition to the above deductions, $100 for each different type of deficiency will be charged for
engineering and administrative services provided by Bridge and /or Materials Division, and $300 will be
charged for processing the change order required to accept the beams.

If you encounter a beam with a deficiency other than those listed above, contact Construction Division
for assistance.

In the strength and air content deduction calculations, the 0.55 value represents the average cost of the
beam for the contractor compared to the unit price in the contract. This includes the material and labor
only.
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Low Strength Pay Factor = (Actual Strength/Specified Strength)?2

(Section 509.06 of the 2019 Standard Specifications)

Table 509:7
Air Content Pay Factor
Below Target, % Air Pay Factor
>0.0i 01. 5 1
>1.671 O3 . 0 (1.33 x Actual Air %) / (Target Air %)
>3.0 Unacceptable

(Table 509:7 of the 2019 Standard Specifications)

Examples:

1) 32 beams with the incorrect grade of steel for the sole plates. $3,200 ($100/beam) for sole plates;
$100 for engineering (same problem 32 times); and $300 for change order. $3,600 total.

2) 1 beam with spalling, cracking and diaphragm hole out of place (no plate). $700 for spalling ($600
deduction + $100 engineering); $300 for cracking ($200 deduction + $100 engineering); $200 for
diaphragm hole ($100 deduction + $100 engineering); and $300 for change order. $1,500 total.

Note: This table is to be utilized for reference purposes only when calculating deductions for
prestressed concrete bridge beams which fail to meet specification requirements, but may be accepted
in accordance with Section 105.03 of the Standard Specifications. This table is to be utilized only after
Bridge Division has identified a deficiency and written a letter authorizing the acceptance of the beam in
question; and only after the Resident Engineer has agreed to the conditions under which the beam wiill
be accepted and allowed to remain in place.

0.D.O.T. Construction Division August 28, 2009 (revised 2019)

503.04 POST-CONSTRUCTION CONSIDERATIONS

A. Acceptance of Materials

The Contractor must provide a Buy America certification @tcordance with
Section106.01.Bof the Standard Specifications including all required forms and mill test
reports as specified. The Resident Engineer will be responsible for withholding payment

for the work until compliance has been determined

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Authorized

deviations from plan quantity must be documented by a change order.

When guantities are calculatade(, summary of invoices, spreadsheet, hand calculations,
etc.), calculations must be placed in a Book, Folder or Envelope for comparison with the

guantities on the Contract ltem Work Report.
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Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Compare the Contract Item Work Report with the
documentation provided for each pay item to verify the accuracy of the quantities
submitted and to ensure that no features or gaps in the extents of the work were omitted
or duplicated. If the basis of payment is Plan Quantity, ensure that the total quantities
paid equals the plan quantity

The Summary of Bridge Work Repo@DOT Form Hist4amust be submitted to ODOT
Bridge Division as soon as possible after the work is completed and prior to finalization
of the contract in accordance widDOT Construction Control Directive No. 20101116
This report enables ODOT Bridge Division to accurately maintain their inventagyof
work performed orall bridges within the stateAny structure classified as a bridge (span

or RCB) located on or off the highway system will require this report.

C. Protection of the Work

Ensurethatthe Contractor completes diaphragm construction in a timely manner or takes
appropriate action to brace the beams and prevent movement.

Obtain survey of haunch grades mein Section 504of thisManual.
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S503CHECKLIST i PRESTRESSEDCONCRETE BRIDGE MEMBERS

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Contractorhasidentified itssources of materials

Contractorhassubmitted shop drawings

Contractorhassubmitted its source of {E-U paint
system

Contractor will provide proper material certificatiof
and test reports before erection including the Buy
America letters from the Contractor and
subcontractors.

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Bearingseatslevations meet the tolerances in
Section 5094.K.

Beveled bearing plates have the corm@ntation

Distance between bearing assemltiasbeen
verified.

Beamsarestamped with markings indicating
compliance with the specifications

If beans are stamped accepted under 105.03, ver
any special condition for their use.

The AM5002 materials test templdtas been
completed.

Beamsarefree of damage that may have occurred
during transport

Beamsarehandled from liftinghoops

Bridge Divisionhasapproved ay corrective action

to beams
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

All workers wéking beams use fall protection?

Traffic is protected fron falling material, tools, etc.

Contractor has submitted Buy Americartification
including all required forms and mill test reports a
specified prior to installing steel.

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

Contractorhasbraced the beams or otherwise
completed diaphragmonstruction in a timely
manner(within a day or two)

Beamshavebeensurveyed

Payment for the work should not be made until all
required Buy America certification has been
approved byaterials Division.
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SECTION 5041 BRIDGE DECKS, APPROACHES, RAILS AND
PARAPETS

504.01 GENERAL

This work consists otonstructing concrete bridge decks, approach slabs, and railings and
parapets for bridges, roadways, wing waksaining walls, and other structures.

504.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

1 The Contractor shall submit its Bridge Deck Plan in compliance B#ition
504.04.Aof the Standard Specifications.

T Di scuss the Contractordés source of mat er |
with Section 701.01.©f the Standard Specifications.

1 If the Contract includes the Smoothness Special Provision for bridge decks, discuss
with the Contractor the need to follow the requirements established in this Special
Provision, including who will be performing the testing. The smoothness testing
must be performed by technician(s) certified by @ddahoma Highway Construction
Materials Technician Certification Board (OHCMTCBThe testing equipment used
must also be certified by tli@HCMTCB.

1 Do not allow the Contractor to place deck concrete until alpol pour inspection is
held and approved by the Resident Engineer.

T Contractor 6s requi rement t o provi de a B
associatedlocumentation submittaéquirements

B. Acceptance of Materials

Review the materi al requirements in Secti
Standard Specifications that pertain to the ingredients to produce PC concrete (cement,
aggregates, cement substitutes, admixtures, etc.). Additionally, review the material
requirements in Section 723, ARei nforcing
pertain to the steel bars for concrete reinforcement used in structural concrete elements.

The Contractor should submit its proposed sources of materials, mix designs and plant
locations at the Preconstruction Meeting. If the sources of materials, mix designs and

plant locations are not provided at that meeting, ensure that they are submitted in advance
of any work beginning on the relevant structural concrete pay items.

The Resident Engineer must review for acce
materials, mix designs and plant locations. Resolve any questions or concerns with the
submitted sources of materials, mix designs and plant locations with the Contractor in a
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timely manner. A written response accepting the proposed sources of materials, mix
designs and plant locations must be sent to the Contractor and kept in the project file.

1. Concrete Mix Design

Ideally, the Contractor will submit their proposed mix designs in time for the
Preconstruction Conference. If they are not submitted at that time, emphasize the
need for timely submission to allow for review and corrections (if necessary).

The Residency will verifghat the proposeBC concrete mix design submitted by

the Contractor meets the requirements of Section 701 of the Standard
Specifications. The use of the #Ataran
deck concrete mix design is encouraged. The information required on each PC
concrete mix design may be found in Section 701.01.C of the Standard
Specifications. Mix designs must be reviewed for acceptance by the Resident
Engineer based on the criteria of the material and its intended use as further
detailed below in thé&reparatory Work and Contractor Work Plans portion

of this section below.

2. Concrete Plants

Ideally, the Contractor will submit their proposed concrete batch plant locations in
time for the Preconstruction Conference. If they are not submitted at that time,
emphasize the need for timely submission to allow for review and corrections (if
necessary).

The Residency will verify that the proposed concrete batch plants submitted by
the Contractor have a current ODOT certification. The plants must be reviewed
for acceptance by the Resident Engineer based on the criteria of the type of plant
as further detailed below in ti¥eparatory Work and Contractor Work Plans

portion of this section below.

If a portable plant is mobilized to tiReoject, the Resident Engineer must notify
the Oklahoma Department of Environmental QualdDEQ) and the Materials
Division. The purpose ofuchnotice isto ensure that the plant(s) are properly
permitted and inspected famissions by ODEQ, and that they are accurately
tracked wi databasesWhé&n@plansis being installed to produce for
aProject in your Residencyotify:

Oklahoma Department of Environmental Quality
Air Quality Division

P.O. Box 1677

Oklahoma City, OK 73101677

Phone: (405) 702100

Fax: (405) 7024101

and
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Oklahoma Department of Transportation
Materials Division

Independent Assurance Branch

5201 N.E. 122nd Street

Building 4011

Edmond, OK 73013

Phone: (405) 522677

In the notice, list the project numbandthe location and type of plaftoncrete
or asphalt).

3. Sources of Materials

The Contractor should submit its proposed sources of materials and mix designs
at the Preconstruction Meeting. If that information is not provided at that
meeting, ensure it is submitted in advance of any work beginning on those items.

The sources of materials for the ingredients to produce PC concrete will be listed

on the PC concrete mix designs (cement, aggregates, cement substitutes,
admixtures, etc.) submitted by the Contractor. Any revisions to the sources

indicated on the PC concrete mix design should be reviewed for acceptance by the
Resident Engineer prior to use by the concrete batch plant.

The sources of materials for other components used in the construction of the

relevant structural concrete pay items (reinforcement steel, curing compound,

etc.) must also be submitted to the Resident Engineer for acceptance. Any
revisions to these sources should be reviewed for acceptance by the Resident
Engineer prior to use in the bridge elements construction.

The Contractor must provide a Buy America certification in accordance with
Section106.01.B of the Standard Specifications including all required forms and
mill test reportsas specified. Project specific certification letters from the
Contractor and subcontractors demonstrating their understanding and intent to
comply with the Buy America requirements should be submitted at the
Preconstruction Conference and no later than work beginning on steel containing
items. Installation of steel products should not begin until all required
certification documentation, including the letters, have been submitted.

The Residency will verifghat the proposed souroématerials for the ingredients

to produce PC concrete and other components used in the construction of the
bridge elementssubmitted by the Contractor is ofne Materials Division
Qualified Products Lis{QPL). Ensure the product name and manufacturer is
shown on the QPLIf a proposed source is not on tR¥°L, contact Materials
Division to confirm thestatus of thesourcéproductapproval.

Notify the Contractor if a proposed source/product is not approved for use by the
ODOT Materials Division. The Contractor may want to arrange for an alternate
source of materials if their proposed source is not on the QPL due to the time
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necessary for a producer/supplier to obtain approval from the Materials Division
to be listed. The policies and procedures to obtain approval of a source for the
various products can be found on the Materials Division welidigefial Source

Qualification.

Resolve any questions or concerns with the submitted sources of materials with
the Contractor in a timely manner. A written response accepting the proposed
sources of materials should be sent to the Contractor and keptpirojbet file

The Residency will conduct the sampling and testing descrimdw in
accordance with the frequency guidelines defimethe FAST Guidepr oj ect 6 s
Sampling and Testing Checklist generated by SiteManager for threpaiape

items The frequencies may be modified by the Residency personnel. Typical
reasons for revising the frequencies would be consistency or inconsistency of the
material being produced, size and frequency of placements, visual appearance
(yellowish concrete, segregatipretc.), or other special provision requirements
where Contractor tests are used for acceptance purposes.

The Residency mustevify the QPL and documentas applicablefor the
following:

9 Structural Concreté source for each individual component, in accordance
with Section 50%f this Manual QPL) (Approved Aggregate Sourges

Reinforcing Stee{QPL i Reinforcing Stegl

Curing Material{QPL T HC Concrete Curing Agents

Metal Beam Railing@PL 1 Structural Ste¢l

Aluminum Alloy Tubes for Railings@PL i Structural Stegl

Cast Aluminum Alloy Bridge Railing Post®PL 1T Structural Stegl
Pipe Railing QPL T Structural Ste¢l

= =4 =4 4 - -2

C. Preparatory Work and Contractor Work Plans
Consider the following beforthe bridge elementsonstructioroperationsegin.
1. Contract Plans and Specifications

Review the Plam and distinguish the pay items included in the contract that
pertain to the relevant bridge structure pay item&eview the Standard
Specifications, Special Provisions and Plan Naied determine any special
requirements for the relevant bridge structure items that are required

Check the Contract for the smoothness special proviSBA302 QA A Pavement
and Bridge De. cWhenSyow contfact exclusles the smoothness

special provision, follow those requirements for testing, evaluation, correction and

pay adjustments.
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At the Preconstruction Meting, the Contractor shallsubmit to theResident
Engineer for approval, a Bridge Deck Planaccordancevith Section 504.04.A
of the StandardSpecificationsthat covers the following:

1 Falsework, forming, and bracing details

1 Stayin-place form shop drawings, lap details, methods for sealing
corrugations, and method of attachment to beams

1 Placing, consolidating, finishing, fogging, and curing equipment andugack
equipment located esite

1 Quantities of material and numbers of equipment for rainy, cold, and hot
weather protection

1 Concrete mix design, the plant supplying the concrete, and the expected
delivery and placement time

1 Quality control plan for concrete placement that includes the purpose, intent,
and interpretation of the QC specifications

9 Identification of checks used to ensure the deck conforms to the dimensions
shown on the Plans and quality required by the Contract.

1 Process for delivering, placing, consolidating, finishing, and curing the
concrete

Obtain survey of beam haunch elevations for calculation of finished deck form
grades. Surveghouldnot be performed more than 30 days prior to placement of
the concrete in the deck, in the event there is continued creep in the beam haunch.
The asbuilt top of beam elevations will be obtained after final placement of the
bridge beams either by ti@ntractor or thérResident EngineerThese elevations

will be usedto calculate the finished deck grades and the deck forms. If
elevations and calculations are performed by @untractor, theResident
Engineermust verify the accuracy of these elevations and calculatiorse
haunch height should be in the range® inch to +5nches. If the haunch is

less than1/2 inch, the deck thickness will be reduced and the profile should be
adjusted. If the haunch height exceeds 5 inches, it may be necessary to reinforce
the haunch. If the shear connectors or stirrups do not extend into the deck a
minimum of 2 inches, reinforcing will have to be added. Contact Bridge Division
for recommendations.

The Contractor must have submitted their Quality Control Plan atptee/ork
conference and thisplan must be accepted by tiResidentEngineer prior to
initiation of the work. Once accepted by tResidentEngineer this plan
becomes a part of ti@ontract, and shall be enforced accordingly.

2. Contractor Proposed Mix Designs

Ideally, the Contractor will submit their proposed mix designs in time for the
Preconstruction Conference. If they are not submitted at that time, emphasize the
need for timely submission to allow for review and corrections (if necessary).
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(a) Concrete Mix Designs

The Residency is responsible for reviewing the proposed concrete mix
designs submitted by the Contractor to determine whether they are
acceptable. Section 701.01.C prescribes the information that must be
included in each concrete mix design. If the proposed concrete mix design
fails to include any of the information listed, it should be returned in
writing to the Contractor with a list of deficiencies needing to be included
for resubmission. Each PC concrete mix design must include the
following information:

1 Project identification,

T Contractordés and Producerds name an

1 Mix design designation,

1 Mix design intended use,

1 Expected travel time from batch to placement,

1 If the concrete will be pumped,

1 Aggregate sources, gradation, moisture content, and saturated surface
dry batch mass,

1 Water source and test reports required by Sectibnl . 04, @A Wat er ,

1 Fine aggregate fineness modulus,

1 Cement type and source,

1 Type of cement substitutions, if used, and source,

1 Type of admixtures and sources,

1 High Range Water Reducer, if used in accordanceseittion701.(8,

1 Material proportions,

1 Unit weight,

1 Air content,

1 Slump,

1 Water to cement ratio,

1 Compressive strength adays and 28lays,

1 Compressive strength at Rdursfor high early strength concretand

1 Flexural strength at 28ays or 5&lays for Clas# used for concrete

pavingin accordance with Sectiaf01.aL.A.
Most of the criteria for the basis of acceptance of concrete mix designs can
be found in Section 701 of the Standard Specifications, including the
following:

I Table 701:1 minimum cement content, air content, water/cement
ratio, slump and minimum 28ay compressive strength,
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M Tables 701:2 and 701i3maximum allowable cement substitutions,

1 Table 701:12 Types of coarse aggregate required for various Classes
of PC concrete, and

T Section 701. 03, AAdmi xtur eso.

Additional criteria for work specific to a mix design may be found in

Special Provisions in the Contract (such as SP-I7@1 A Opt i mi z e
Gradation for PC Concrete Pavement) or relevant sections of the Standard
Specifications (such as Section 516.02.B for Class AA Concrete for
Drilled Shafts).

The Residency will verify that the proposed sources of materials submitted
by the Contractor for the ingredients on their concrete mix designs are on
the ODOTMaterials DivisionQualified Products List (QPLYr Approved
Rock, Stone, & Sand Sourcdsts. Ensure the product name and
manufacturer/supplier is listed. If a proposed product/source is not on the
QPL or approved aggregate source list, contact Materials Division to
confirm the status of the product/source approval.

A written response accepting the mix designs must be sent to the
Contractor and kept in the project file.

3. Contractor Proposed PC Concrete Batch Plants

Ideally, the Contractor will submit their proposed concrete batch plants in time for
the Preconstruction Conference. If they are not submitted at that time, emphasize
the need for timely submission to allow for review and corrections (if necessary).

The Residency will verifghat the proposedoncrete batch plant submitted by the
Contractor has a current ODOT certification. The status of concrete batch plant
certifications can be found on the ODOT Materials Division websiigaulic

Cement Concrete Plant Ljst | f the plant does not h
it is the responsibility of the residency to conduct a plant inspection as further
detailed below.

a)

If a portable plant is mobilized to the Project, the Resident Engineer must notify
the Oklahoma Department of Environmental Quality (ODEQ) and the Materials
Division. The purpose ofuchnotice isto ensure that the plant(s) are properly
permitted and inspected famissions by ODEQ, and that they are accurately
tracked wi databases. ODOTO s

(a) Concrete Plant Inspection

Concrete plant inspections are the responsibility of the residency or
consultant engineering firm acting as a residency as stated @ORE
Concrete Plant Inspection Polityund on the Materials Division website.
Inspection requirements can be found in Section 414.03 of the Standard
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Specifications. Plants must be inspected every 6 months or after every
relocation of a portable plant.

Concrete plants must be inspected to ensure compliance with the
referenced specifications prior to accepting plant produced concrete
material on an ODOT construction project. T®BBOT Inspection Form
4141F must be used to document the plant inspection. The completed
inspection form along with a copy of the current scale certification needs
to be submitted to th®laterials Divisioni Independent Assurance (IA)
Branchfor their use to update the database. The residency may decide not
to perform the plant inspection if they verify on tHgdraulic Cement
Concrete Plant Listhat a recent inspection has been performed and the
inspection status i s fAcurrento.

D. Safety and Environmental Issues

Ensure that the Contractor is aware that they will not be allowed to dispose of concrete or
slurry from sawing and texturing in waterways, as discussed in the follawdag (Poor
Consolidation &ExcessConcreteWastg.

Discuss with the Contractor its plan to protect workers and traffic during construction.
The plan must address:

1 Fall protection for workers
1 Measures to prevent tools, material &tom falling on traffic beneathand
1 Traffic control during construction

504.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Review the materi al requirements in Secti
Standard Specifications that pertain to the ingredients to produce PC concrete (cement,
aggregates, cement substitutes, admixtures, etc.). Additionally, review the material
reqguirements in Section 723, ARei nforcing
pertain to the steel bars for concrete reinforcement used in structural concrete elements.

The Contractor should submit its proposed sources of materials, mix designs and plant
locations at the Preconstruction Meeting. If the sources of materials, mix designs and

plant locations are not provided at that meeting, ensure that they are submitted in advance
of any work beginning on the relevant structural concrete pay items.

The Resident Engineer must review for acce
materials, mix designs and plant locations. Resolve any questions or concerns with the
submitted sources of materials, mix designs and plant locations with the Contractor in a
timely manner. A written response accepting the proposed sources of materials, mix
designs and plant locations must be sent to the Contractor and kept in the project file.
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During construction, verify that the previously submitted and accepted mix designs,
plants and sources of materials are used by the Contractor. If there are any substitutions
being used by the Contractor, stop the operation and ensure that the substituted material
is acceptable before resuming work.

1. Concrete Mix Design

Ensure the Contractor has submitted its proposedretemix designsn advance

of any work beginning othebridge elementsThe Residency will verify that the
proposed sources of materials and products submitted by the Contractor for the
ingredients on their concrete mix designs are on the OMaterials Division
Qualified Products List (QPLYr Approved Rock, Stone, & Sand Sourdiets. If

a proposed source is not on tRd°L or approved aggregate source, legintact
Materials Divisionto confirm thestatus of thesourcéproductapproval.

The Resident Engineer will approve the concrete mix design in accordance with
Section 701.01.C of the Standagecifications Refer to Section 504.02.C.2 of

this Manual for additional details regarding the review and acceptance of concrete
mix designs. A written response accepting the mix designs must be sent to the
Contractor and kept in the project file.

Any changes to the approved concrete mix design, including substitution of
material sources, must be approved by the Resident Engingersoon as
practical, the Residency will obtagsufficient samples of aggregates to be utilized
andperform applicable tests on these materials.

2. Concrete Plants

Ensure the Contractor has submitteitsposed concrete batch plaimtsadvance
of any work beginning otherelevant structural concrete pay items

The Residency will verify that the proposed concrete batch plant submitted by the
Contractor has a current ODOT certification. If the proposed concrete batch plant
does not have a current certification,
conduct the plant inspection and submit the inspection report to the ODOT
Materials Division. Refer to Section 504.02.C.3 of this Manual for additional
details regarding the plant inspection. A written response accepting the plants
must be sent to the Contractor and kept in the project file.

If a portable plant is mobilized to the Project, the Resident Engineer must notify

the Oklahoma Department of Environmental Quality (ODEQ) and the Materials

Division. The purpose of such notice is to ensure that the plant(s) are properly
permitted and inspected for emissions by ODEQ, and that they are accurately
tracked within ODOTO0s databases.
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3. Sources of Materials

Ensure the Contractor has submitted its proposed sources of materials and mix
designsin advance of any work beginning time relevant structural concrete pay
items.

The sources of materials for the ingredients to produce PC concrete will be listed

on the PC concrete mix designs (cement, aggregates, cement substitutes,
admixtures, etc.) submitted by the Contractor. Any revisions to the sources

indicated on the PC concrete mix design should be reviewed for acceptance by the
Resident Engineer prior to use by the concrete batch plant.

The sources of materials for other components used in the construction of the

relevant structural concrete pay items (reinforcement steel, curing compound,

etc.) must also be submitted to the Resident Engineer for acceptance. Any
revisions to these sources should be reviewed for acceptance by the Resident
Engineer prior to use in the bridge elements construction.

The Contractor must provide a Buy America certification in accordance with
Section106.01.B of the Standard Specifications including all required forms and
mill test reportsas specified. Project specific certification letters from the
Contractor and subcontractors demonstrating their understanding and intent to
comply with the Buy America requirements should be submitted at the
Preconstruction Conference and no later than work beginning on steel containing
items. Installation of steel products should not begin until all required
certification documentation, including the letters, have been submitted.

The Contractor will submit its proposed sources of materials and metal
fabricators. The Residency will verithat the proposed sourcé materials for

the ingredients to produce PC concrete and other components used in the
construction of thebridge elementssubmitted by the Contractor is cime
Materials DivisionQualified Products LisQPL). Ensure the product name and
manufacturer is shown on the QPIf.a proposed source is not on tk@PL,
contact Materials Divisioto confirm thestatus of theourcéproductapproval.

Notify the Contractor if a proposed source/product is not approved for use by the
ODOT Materials Division. The Contractor may want to arrange for an alternate

source of materials if their proposed source is not on the QPL due to the time
necessary for a producer/supplier to obtain approval from the Materials Division

to be listed. The policies and procedures to obtain approval of a source for the
various products can be found on the Materials Division welidig¢efial Source

Qualification).

Resolve any questions or concerns with the submitted sources of materials with
the Contractor in a timely manner. A written response accepting the proposed
sources of materials should be sent to the Contractor and kept in the praject file
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The Residency will conduct the sampling and testing descrimddw in
accordance with the frequency guidelines defimethe FAST Guidepr oj ect 0 s
Sampling and Testing Checklist generated by SiteManager for thepaiape

items The frequencies may be modified by the Residency personnel. Typical
reasons for revising the frequencies would be consistency or inconsistency of the
material being produced, size and frequency of placements, visual appearance
(yellowish concrete, segregatipretc.), or other special provision requirements
where Contractor tests are used for acceptance purposes.

The Residency mustperform and document the following acceptance
tests/procedures as applicable:

1 Obtain a sample of the Fine Aggregate from the concrete batch plant and
verify the gradations comply with Table 701:11 of the Standard
Specifications. [Document in Template T27]

o Verify the product and source is listed on the Approved Rock, Stone &
Sand Sources lisHC Concrete Aggregate, Fine

1 Obtain a sample of the Coarse Aggregate from the concrete batch plant and
verify the gradations comply with Table 701:12 of the Standard Specifications
for the appropriate size number (57, 67, etc.). [Document in Template T27]

o Verify the product and source is listed on the Approved Rock, Stone &
Sand Sources lisHC Concrete Aggregate, Coayse

1 Verify the Hydraulic Cements (Type |, Type I, etc.) product and source used
in the PC concrete as indicated on the concrete mix design are listed on the
QPL-Hydraulic CementgDocument in Template AM5001]

1 Verify theFly Ash (Class C or Class F) product and source used in the PC
concrete as indicated on the concrete mix design is listed @@Rhé&ly Ash.
[Document in Template AM5001]

1 Verify the Admixture products and sources (Air Entraining, Corrosion
Inhibiting, other chemical admixtures) used in the PC concrete as indicated on
the concrete mix design are listed on @RL-HC Concrete Admixtures,

Liquid. [Document in Template AM5001]

1 Verify the Curing Agents used on the bridge construction is listed on the
QPL-HC Concrete Curing AgentfDocument in Template AM5001]

1 Verify the Reinforcing Steel product and source used in the bridge
construction is listed on t@PL-Reinforcing Steelinder the Bar Steel
Reinforcement, BilleMill portion of the list. [Document in Template
AM5001]

91 Obtain fresh concrete samples from the project site anfyvhe PC concrete
complieswith the requirementr Class A Concrete
o Fresh Concrete Test (slump, air, temperature, etASHTO T 119
and AASHTO T 152 [Document in Template C94025]

o Compressive Strength of Concrete CylindérsAASHTO T 22
[Document in Template C94014]
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1 Verify the Metal Beam Railing product and source used in the bridge
construction is listed on tH@PL | Structural Steel

1 Verify the Aluminum Alloy Tubes for Railings product and source used in the
bridge construction is listed on tR¥PL T Structural Steel

1 Verify the Cast Aluminum Alloy Bridge Railing Posts product and source
used in the bridge construction is listed on@# i Structural Steel

1 Verify the Pipe Railing product and source used in the bridge construction is
listed on theQPL i Structural Steel

If any test results do not meet the specification requirements, notify the
Contractor in a timely manner and discuss the manner in which the failing test
result will be handled (i.e, resample/retest, remove & replace work, accept work
at a reduced price, make adjustments to material being delivered, improve
stockpiling methods, etc.).

The metal railings and expansion joints are inspected by Materials Division
during fabrication and are stamped with markings to indicate compliance with
specifications prior to shipment. Visually verify that these products are stamped
with the appropriate markings.

During construction, verify that the previously submitted and accepted sources of
materials are used by the Contractor. If there are any substitutions being used by
the Contractor, stop the operation and ensure that the substituted material is
acceptable before resuming work. The Residency may contact Materials Division
to confirm the status of the source/product or mix design approval.

Equipment and Methods
1. Concrete BatchPlants andMixers

Ensure thgroposed concrete batch plant has a current ODOT certification. If the
concrete batch pl ant does not have a
responsibility to conduct the plant inspection and submit the inspection report to
the ODOT Materials Division.

Ensure the batching plant includes bins, weighing hoppers, and scales for each
size of fine and coarse aggregate. If using cement in thalkplant musinclude

a bin, hopper, and separate scale for cemdrte weighing hoppersmust be
sealed and ventdd prevent dusting. Ensure gauges and dials function properly.
Storage silos for cementitious materiatgist be venteduring filling or use. If

using a pressurized air system for discharge, ensure that it has moisture traps to
reduce caking of materials during storage.

The mixersrequire regularly scheduled cleaning and maintenarieesure the
concrete supplierepais or replacs the pickup and throwover blades that are
worn onesixth or more of the original blade widtihJpon request, the concrete
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supplier must povi de the manufactureros design
bl ades to show the bladeds di mensions a
height and depth. The Department recommends drilling holes with a diameter of

Y.in [6 mm] near the ends and midpoint of each blade as reference points.

2. Finishing Machine

The Contractomustuse a selpropelled finishing machine supported k@ls or
steelclad headersapable otransversely finishinghe bridge deck and approach
slabs. Before placing concrete, the Contraatoustsubmit a machine description

that includes the make, model, a finishing plan, and an equipment breakdown plan
that lists spare equipment and parts and estimates for down time. Enough
equipment and labomust be available to limit down time so that concrete
placement can be completed within the tirequirements in Tabl®09:6 of the
Standard Specifications.

3. Fogging Equipment

The Contractomustprovide a pressurized fogging system that complies with the
requirements in Section 504.03.B of the Standard Specifications

The Contractors not to use hand held foggexs the primary fogging equipment
or as a finishing aid.These may be used in areas where supplemental fogging is
required.

4. Grooving Machine

If the Contract requiresawcut grooving the Contractormust provide a
self-propelled grooving machine equipped with the following featasesequired
in Section 504.03.C of the Standard Specifications

1 Diamond saw blades mounted on a mhléide arbor at the Contract required
spacing,

1 A depth control device that detects variations in the concrete surface and
adjusts the height of the cutting head to maintain the Contract required depth,

1 An alignment control device, and

1 A vacuum attachment that removes and collects slurry or residue from the
grooving operation.

5. Work Bridges

The Contractormust provide at east twowork bridges to provide access for
floating, straight edging, fogging, curing, and finishing the concrete.
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C. Construction Operations

The Contractor mustonstruct a finishedridge deck and approach slabrfaces as

shown on the Plans and in accordance Biietions 504.04. Eari0O 1. 04 . A( 1) , i S
El evati on a nHBnsugrhe sutfacensmsothness is withighin in 10 ft. Test

for surface smoothness by placing a straightedge between two contacts on the finished
surface and measuring the distance from the surface to the straightedge.

Check the Contract for the smoothness special provi§®d362 QA fAPavement é
Bridge De c k. Sumenoyouh noatsac dncludes the smoothness special
provision, follow those requirements for testing, evaluation, correction and pay
adjustments. Note that the provision defines exception and exempt areas subject to the
smoothness provision; however, the straightedge tolerance requirements from Section
401.04 of the Standard Specifications remain in effect for those exempt areas.

Ensure the structure is constructed in conformance to the widths and thicknesses shown
on the Plans or directed by the Resident Engineer. If the planned width is not being
achieved, stop the operation and correct the problems creating the incorrect dimension
before resuming the paving operation.

The Contractor must correct material and dimension deficiencies that exceed specified
tolerances using methods approved by the Resident Engineer, at no additional cost to the
Department. The Resident Engineer may at their discretion accept out of specification
work in accordance with Section 105.03 of the Standard Specifications as a reduced cost.

Verify the following complies with Section 504.04 of the Standard Specifications when
constructing theelevant bridge elements

1. Pre-Deck Pour Inspection for Placing Concrete for Superstructures

Prior to the skeduled day for deck placement (preferably the day before)
conferencemustbe heldat the Project site to review the plans and preparations

for the pour. The Contractorods superir
the ResidentEngineer and available inspectors who will be involved, should

attend. At this timgthe superintendemhuststate fullyt he Conplanafct or 6's
operation and the Resident Engineer and the superintendenist reach

agreement on all of the following:

a. Forms are mortar tight, cleaned, and oiledhe use of visqueen is
discouraged, but if the Contractor chooses to do so, ensure it is clean,
tightly fit to eliminate wrinkles in the concrefseeFigure 5041), and not
overlapping onto the top surface of the beéseeFigure 5024).
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Do not use wrinkled, dirty blastic.
The use of plastic to seal forms
Is discouraged.

Figure 5041. Photo. Sealing Forms with Plastic

b. Stayin-place steel forms are lapped in the direction require@dution
502.04.B(3) of the Standard Specifications

c. Concrete panels are set to allow concrete to flow between the bottom of
the panel and the top of the beam in accordance with S&&02.B(6)
of the Standard Specifications.

d. Falsework has been inspected and certified, andale installed and
marked in accordance with Secti®0204.A of the Standard
Specifications.Ensure thatell-talesare placedn the overhang under the
edge of the deck and in the middiethe deck to monitor differential dead
load deflections.

e. For steel beam bridgegerify that the cantilever is properly bracedoor
bracing details can lead to ride issuasthinning of concrete depth at
midspan and a thickening of the concrete section at the. piracing
detaik must be submitted by th€@ontractor forreview by the Resident
Engineer with inpufrom Bridge Divisionwhen needed

59



f. Reinforcement is clean The followingvidecs (Concrete Placemernd
Mud Tracking on Deck Stees$tress the importance of keeping the deck as
clean as possible prior to concrete placement.

g. Any coating damagéo reinforcement has beeapaired The following
video Epoxy Coating Protectigremphasizes the importance.

h. Epoxy-coated reinforcing steel (including any reinforcing steel that
extends into the deck) must be used wheneveristplace forms are used
in accordance with Section 502.04.B(3) of the Standard Specifications.

i. Reinforcement clearances and spacing meet plan dimensions and
tolerances in accordancevith Section51104B of the Standard
Specifications.Figure 5042 depicts inadequate cover over the reinforcing
steel.

Observe inadequate consolidation of
concrete and improper placement of
relnforcement Remforcmg steel-has
madequate cover ‘

Figure 5042. Photo. Inadequate Cover Over Reinforcing Steel

j. Reinforcementties aretight, and support provides a stable mafThe
following video (Re-steel Suppo)t shows how unsupported rebar can
create deflection problems.

k. Finishing machine rails are stable.
I. Backup equipment is ite in accordance witthe @ nt r act or 0 s
m. No oil or fuel leaks from machinery.
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n. Expansion joints are supported on the plates in the beams as shown in the
plan details and are set to the proper gradexasesvhere there is not a
plate in the ends of the beams, rigid plates on top of the joint will be
required to secure the two halves of the expansion joint. The rigid plates
on top of the joints should not be used if the expansion joints are
supported on the plates in the beanisure the device is free to move
with temperature variations as soon as the concrete hafksebtrd and
document the ambient temperature and the measured opening of the joint
when it is set. Expansion joints to comply with Section 518 of the
Standard Specifications.

0. The dry run produces cover, clearance, and deck thicknesaesdrdance
with Table5 0 2 :Mbximurii Dimensional Tolerances f@ast in Place
Formed Concretein the Standard Specification®©n skewed bridges, if
the finishing machine is not parallel to the skew, park the finishing
machine so the center is over the pier and check the thickness and cover
over the pier and at the edges of the deck.

p. Equipment and materials for weather protection are in place in accordance
with theCont ractor 6s pl an. Di scuss wet't
placed in hot weather to help keep concrete cool. Wedar not be
ponded on forms when concrete is pthceEnough plastic should be
onsite to cover the deck if it rains. During cold weathikscuss methods
to insulate the forms to prevent concrete freezing. Be sure to place
thermometers near fimed surfaces in cold weather.

g. Temperature reading locations during cure period are identified in
accordance with Sectid09.04.B of the Standard Specifications.

r. Work bridges, curing materials, and equipment are prepared for concrete
placement. Curing material (burlap) has to be soaked to remove waxes to
perform properly. It can not simply be sprayed with a hose. Fogging
equipment is mounted on finishing machine and is capable of fogging the
entire deck width behind the finishing operation. All nozzles work and the
Contractor has a plan to replace nozzles that fail during the deck
placement. The equipment can produce a gposis water sheen on the
surface until the application of wet burlap curing material. Discuss with
the Contractorthat fogging or blessing of the deck is not to be used to aid
in finishing in any form. Check that there is a water source capable of
handling curing quantities.

s. Curing compound application equipment provides application rate
measurements.

t. The shelf life of curing compounds have not expired in accordaitbe
Section 504.04.D(5)of the Standard Specifications.

u. Identify locations for concrete discharge, sampling, and testing in
accordance witlsection701.01of theStandard Specifications
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v. lIdentify the proper mix design to be used and discuss quantity to be
delivered compared to the estimated quantity needed. Discuss what
retempering will be allowed, if any. Determine if delivery time is
acceptable. If the concrete is pumpedsurehat the material to be tested
is taken from the outlet end of the pump, not at the truck.

w. If the concrete is going to be pumped, discuss possible configuration of
the pump hose so as to minimizertical drop (no more than 6 feéd
help eliminate the loss of air content.

2. InspectionDuring Deck Concrete Placement

Thelnspectorshould be aware of the general concrete placement issues discussed
in the followingvideo (Concrete Placemeént

During the Contractor 6s ¢ onspectoeshoeld pl ace
perform the followingnspection activities

a. Before placement startgsheck the forms and reinforcing steel one last
time to ensure that no deleterious material has gotten on tivum. on
forms is a serious concern, as discussed in the followidgo (Mud

Tracking.

b. Confirm that the temperature of any surfatest will be in contact with
the concrete (forms, rebar, steel beam flanges, expansion deteste
greater than 35 degrees F and less than 100 degreeadépnadlance with
Section 509.048(1) of the StandardSpecifications. If water is used to
cool the formsensure that there is no ponding.

c. Check the concrete tickets, especially on the first truck, to ensure that the
proportions meet the proper mix design to confirm that the concrete being
delivered is Class AA, and time limits from batching to placement and
finishing are not exceeded.

d. If the concrete is pumpe@nsure that the material to be tested is taken
from the outlet end of the pump, not at the truck.

e. Test concrete and discuss with tbentractor any adjustments that may be
needed (slump, air, temperature, etc.).

f. Note any water that is added to the concrete truck on the ticket for
calculation of the water cement ratio.

g. Concrete pumps usually run some grout through them before the concrete
ensure that the grout is not used in the deck.

h. Ensure that concrete is not dropped more than 6 feet. Vertical drop of the
concrete, even in the pump truck hose, will have a detrimental effect on
the air content of the concrete.

i. Ensure that the concrete is placed at a rate of at leds&2per hour
measured longitudinally along the bridge deck.
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Do not allow workers to clean rakes or other equipment by beating them
on epoxy coated rebar. This will result in chipping of the epoxy coating.
The followingvideo (Epoxy Coating Protectigraddresses the importance

of protecting epoxycoated reinforcing steel from damage.

Ensure that Mbratorsare notdrug across reér or used to move concrete.
This action may damage the epoxy coating on the reinforcing steel and
will cause segregation of the coarse aggregate. Vibrators should only be
inserted vertically. The following video (Concrete Consolidation
demonstrates proper consolidation procedures.

Check telitales to ensure that deflections are according to plan and that
the overhang is not deflecting more than the rest of the bridge. If the
overhang is deflecting more than the rest of the bridge, this is an indication
that the deck thickness may be insufficient and corrective actions should
be taken immediately.

. Observe if he finishing machine providea smooth surface that requires
little or no additional work. If excessive handwork is being required to
provide a smooth surface, adjustments need to be made to the finish
machine €.g.,alter angle of rollers, check pan for concrete build up, etc.).

. NO WATER MAY BE ADDED TO THE SURFACE TO AID IN

. Ensure that dgging operations, for the entire deck widthegin
immediately after concrete strike off. Ensure that the fogging nozzles
atomize the water droplets without creating pools of water on the finished
surface.

. Check and document the thickness and cover of the finished deck at the

edge and in the center. Check as soon as possible after commencing the
deck pour and then periodically throughout the pour, especially at the
middle of the span(s).

. Monitor and document the time it takes from when the finishing machine
strikes off the concrete to the placement of the first layer of wet burlap for
curing and ensure that it does not exc&@dminutes If the finish
machine is run parallel to the skew of the bridhe wet burlap may need

to be placed parallel to the skew as well to meet the time requirements.

Monitor the time it takes to place the second layer of wet burlap. It must
be placed within 5 minutes after the first layer.

Ensure that placement of the wet burlap and the misting hoses are
completed without damaging the concrete surface.

Once the concrete has cured enough to allow foot traffeck thasoaker
hosesare placean the burlafgo supply water to maintain saturation.

. Ensure that white polyethylene film is placed over soaker hoses and
burlap.
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v. During cold weather placement, ensure temperature measuring devices are
placed in accordance with ti@g® n t r a c tdeck gow plan rtoeconfirm
that the concrete surface temperature does not drop below 50 degrees
Fahrenheitfor the time period requiredy Section 509.04B of the
StandardSpecifications

3. Inspection After Placement of Deck Concrete

The Inspector should perform the following inspection activities after the
Contractor has completed the placement of deck concrete.

a. Ensure that the Contractoortinuously water cusethe concrete for at
least 7calendar days. If more than f6rcent of the portland cement
weight consists of pozzolans (fly ash, etthe concretanust be cured
continuously for at least 1€alendar dayslf the pozzolan used is Type C
fly ash, the 7 calendar day cure is sufficient.

b. Ensure the white polyethylene is secure and that burlap stays continually
wet during the curing period.

c. Ensure that there is enough water to maintain curing during the curing
period.

d. Check and document the surface temperature of the declstwethat the
temperature does not drop below 50 degrees F.

e. Ensure that curing compound is applied within 30 utesof removing
wet burlapwhile the surface is dampMonitor the application ratewhich
mustbe atleast 1 gdbn per 160 squarefed. The second coat of curing
compound must be applied immediately after and perpendicular to the first
application. The curing compound must be applied uniformly and should
look like a piece of white paper.

f. If the expansion joint assembly has rigid connections between their
opposite halves, be sutbat these connectionare cutafter the initial
concrete set to prevent damage from joint moventer& to thermal
changes in the superstructure.

g. Ensure that th€ontractor maintamwet cure even while work is being
performed on the declsuch as tying steel and setting forms for bridge
rails.

4. Miscellaneous
(a) Deck Closure Pour

Be surethat the Contractoiollows thepouring sequence indicated in the
plans. Any deviation from this sequence must be approved by Bridge
Division.
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(b) Setting the Grade for Finishing the Deck

Whenfinishing a deck, setting the grade correctly is paramount for placing
a deck on profile grade

Elevations must be taken within 30 days of the deck pour on the ends of
the beams and at enough points (usualf g6ints) on the beams to set

the grade of the finish machine rail. This is done so that deviations in the
camber of the beams or girders can be adjusted when setting the forms,
and not later when it would be more difficult.

Deviations in the camber of the beams or girdwrrst be corrected by
varying the size of the haunch or fill over the beams. The height of the
haunch or fill is determined by subtracting the elevation of the top of the
beams from the theoretical elevation of the bottom of the deck.

In the case where the beams or girders have excessive camber and it
would cause the beam or girder to interfere with the deck thickness, the
profile grade should be raised. The new grade should parallel the plan
profile as nearly as possible and provide the required deck thickness at
points of maximum camber. This will result in increasing the haunch
height over the piers and abutments to an acceptable level. The haunch
height should be in the range €f/2 inch to +5inches If the haunch is

less than-1/2 inch, then as stated abavéhe deck thickness will be
reduced and the profile should be adjustédhe haunch height exceeds 5
inches, it may be necessary to reinforce the haunch. If the shear
connectors or stirrups do not extend into the deck a minimumnufh2s
reinforcing will have to be added. Contact Bridge Division for
recommendations.

Whenever the profile grade of the deck is adjusted, this must be
considered when setting the grade for the approach slabs and pavement in
orderto obtaina smooth transition. Eveh it has not been necessary to
adjust the grade, the-asiilt grade of the deck should be used to establish
the grade of the approach slabs and pavement, since the actual dead load
deflections may vary from the calculated deflections shown oRl&ms.

(c) Machine Finishing

A machine finish is requiredThe Contractomustsubmit cktails of the
method of supporting the machine on the deck and the complete procedure
for placing the slab to thResidentEngineer for review. Supports for the
riding rails must be adequate for the weight of the machine to avoid failure
or any vertical deflection. The concrete handling, placing, and finishing
proceduremustbe planned so that the concrete will be placed and struck
off with a minimum of manipulation and at a sufficient rate to provide
workable concrete in an area adequate for proper final hand finishing.
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For transverse machines, the screed should be assembled or adjusted to the
required crown established from a taut line while suspended in the same
manner as it will be in operation.

Prior tothe orderingof concrete and after the finishing machine has been
made ready, make a dry run over the entire deck. Check slab thickness
and reinforcing steel cover along with crown conformance to construction
and expansion jointsRecord in the Project records the plimensions

for deck thickness and reinforcing steel coaswverified during the dry

run. A prepour check that form dimensions and reinforcement have been
verified and documented should be made at this time omngpectods

Daily Report. The following video Concrete Finishingillustrates the
importance of properly setting the finishing machine.

Although proper measurements made during the dry run should ensure
plan dimensions, check measurements after the concrete is struck to grade
to verify that the machine is still in adjustment and reinforcing steel
remains in place. Slab thickness measurements can readibtdieed by
probing with a 1/4nch straight wire and the cover overgteel with a 90
degreebent wire of the same size. These measurements should be made
soon after the start of the finishing operation and periodically thereafter or
when an area appears questionable. Wide flat sections such as super
elevated slopes are questionable and must be checked. The probing
should be performed in plastic concrete where the void will be more easily
closed.

Some cover checks are required. However, they need not be as numerous
as the depth checks that also reflect cover. It is recommended that as
many depth checks be made as available time permits. A statement that
check measurements have been made and conform to plan dimensions
should be entered in th&oject records. If localized areas do not conform

to plan dimensionsthese should be noted and any corrective action
documented.

During operation, a uniform head of concrete should be maintained along
the full length of the screed. If an excessive amount of concrete is being
moved by the screeddjustmerd should be made to reduce the amount of
head being carried by the screed. The finish machine should produce a
smooth, consistent finisthat will require minimal hand finishing. If this

is not occurring, adjustments need to be made to the screed. During
operation, only the operator is permitted on the machine. The machine
should be in operation as continually as practical, and the concrete placing
procedure should not exceed the speed of the machine.

Tracking or walking in the screeded surface is not to be tolerated.
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(d) Skewed Structure Requirements

Although not required by specification, it is recommended that the
finishing machine be adjusted to match the skew angle. For structures
with a skew angle greater than 15 degrees, the Contractor should orient the
finishing machine and load the concrete on the deck within 5 degrees of
the skew angle of the structure. The concrete should not be loaded more
than 10 feet ahead of the finishing machine.

If the Contractor elects to place the finisg machine perpendicular to the
centerline, verify the thickness during the-pieur check over the pier and
at the edge of the deck, and that theirti¢o the expansion joints and
construction joints is acceptable along the entire length of the joint.

(e) Emergencies

During deck placementunexpected difficulties may ocgusuch asa
sudden rain shower, a breakdown in the concrete plant or the finishing
machine, or other unforeseen interruptions.

(1) Rain Showers

When a shower occurs, no manipulation of concrete should be
performed other than channeling the concrete that was last
deposited so that water will not pond on the concrete and run back
on the finished or partially finished surface. The finished surface
must be covered with the curing material as rapidly as possible.
Unfinished surfacesnustbe covered with polyethylene sheeting.
After the shower, all ponded watenust be removed from the
concrete and out through the forms before resuming placing and
finishing operations. The last surface covered with the curing
material should be inspected; if it has been marred, the finish
should be restored.

(2) Equipment Breakdowns

Investigate breakdowns immethly. If indications are that
concrete placingperations will not resuman sufficient time, a
bulkhead must be placed immediately. If practical, the location
should not be over a pier. The emergency bulkhead may consist of
a wood strip laid across the top of the longitudinal reinforcing bars.
This strip shold be as deep as the plan cougsually2.5inches.
Kickers can be used to secure the strip or shims inserted between
the bars to obtain proper crown and grade. The concrete below the
wood strip should be comged to about a 48egree slopeall
excesgoncrete should beemoved as far from the joint as possible
and disposed of before it hardens. After the concrete halsuset
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can still fractureeasily, the bottom edge should be broken to
provide a vertical face below the bottom reinforcing steel. This
may be accomplished with a pry bar prying up from the forms, but
the Contractor should takeare not damagethe surface of the
forms If it becomes necessary to construct an emergency
bulkhead, notifythe Bridge Division to determine any further
actions that may be required by tBentractor.

5. Finishing and Curing

The Inspectorshould be aware of the general concrete finishing issues discussed
below andn the followingvideo (Concrete Finishing

Providing the proper cure for a bridge deck has one of the highest impacts to
longevity and performance of the dednd it is one of the hardest things to
perform correctly. It is important to keep the water that is in the concrete from
evaporating. Allowing water in the concrete to evaporate increases the rate of
shrinkage and is the highest cause of deck cracking. However, it is also critical to
avoid adding water to the concrete, because this increases the water cement ratio
and reduces the strength, which also leads to poor performance. A common
practice that adds water to the concrete is for the concrete finisher to splash water
on the deck (blessing) or concentrate the fog from the curing operation in an area
to aid in the finishing of the deck. The finisher rubs the water into the surface of
the concrete, which increases the water cement ratio substantially on the surface.
This decreases the strength of the surface concrete and leads to a failure called
scaling. This is where the surface concrete turns to powder, is removed by traffic,
and exposes the aggregate. The best way to avoid adding water to the surface
while minimizing evaporation is to fog the concrete surface from strike off until
the wet burlap is placed. Any finish after the strike off should be kept to a
minimum. The fog increases the humidity at the surface and reduces&he air
ability to evaporate water from the concrete. As long as there is no buildup of
water on the surface and no one rubs the water into the sutfaecgeck should
perform well.

In summary, the Contractanustfog all bridge deck placement3Nater from
fogging should not be useds an aid to finish the concretelntil application of
the wet burlap,dggingmustbe continuedo produce a sengloss water sheen on
the entire surfaceThe concretenustbe watercuredin accordance witlsection
504.04D(5) of the Standard Specifications.

Based on the abovthe Inspectorshouldmonitort he Contractor 6s op
perform the following actions:

a. Ensure thata@ncrete finishesarenotblessing the deck

b. If finishers have to do very much work after the initial strike off, check the
adjustment on the strike off machine to reduce or eliminate this work.
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Make sure the fogging equipment is fogging the entire exposed surface of
the concrete until the burlap is placed. Do not allow Goatractor to
concentrate the fogging anywhere.

. Have theContractor repair any clogged fogging nozzles or any nozzles or
pipes that drip water on the surface.

. Make sure the burlap is placeathin 30 minutes after the concrete strike
off.

Make sure the burlap is at least damp when it is placed. Ifitis dry it will
suck water out of the concrete.

. Any new burlap should be soaked the day before the deck placement.
Burlap has wax on it and will resist holding water. Soaking it removes the
wax. Even if the burlap was soaked the day before, ensure that it is still
saturated when applied, as addressed in the followideo (Improper

Burlap Cure.

. Monitor the cure during the cure period. Make sure the entire deck stays
wet for the entire cure period. If the plastic blows off and exposes the
burlap it will dry out areas. Have th€ontractor repair the plastic
immediately. The following video (Securing Burlap Blanketshows the
importance of fully securing all sections of curing blankeEnsure that

the soaker hoses run constantly and keep the entire deck wet for the entire
cure period. Make sure tl@@ontractor has plenty of water, the hoses are
on constantly, and the entire deck is being soaked.

When it is necessary to work on concrete during the curing period, such as
placing deck concrete adjacent to a construction jeivgure that only that
area immediately adjacent to the jamexposed and the remaining area
protected from damage by the workers. Plywood sheets may be used for
protection. The exposed amgaustbe kept moistenedntil adjacent work

is completed;after that the covemust be restored and normal cure
resumed.

Ensure thatldor forms used tocure the underside of the slab are not
removed before the end of the curing period.

Inspect vhite polyethylenegprior to use to ensure that itsesund and will

retain the moisture required to cure the concrete. All holes and tears must
be repaired so that they are watertiglihe material should be rejected if
defects are numerous and repairs are questionable, or if the plastic has
cracked from aging.The white polyethylene filmshould be placedver

the soaker hoses covering the concrete surfdbe.Contractor should use
thewidest available sheets and overlap adjacent sheets at leabes A
pressure sensitive tape, mastic, glue, or other adhapp®ved by the
Resident Engineemust be usedto tightly seal and form a waterproof
cover. Ensure that theolyethylene filmis secure enough tprevent
displacement by the windDirect the Contractor taepair or replace sheet
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portions that become damaged before the end of the curing period, or lose
waterproofing ability.

I. Ensure thathe curing compounds applied within 30 minutes after
completion of the water cure and removal of the wet burlap. The curing
compound must be applied uniformly and should look like a piece of
white paper.

m. Thecuringmembrane should be appliedtimo separate coats by spraying
as a fine mist, at a uniform application rateook gallon pefd60 square
feet of surface. The second coat of curing compound must be applied
immediately after and perpendicular to the first applicatidine rate of
application is controlled by laying out in advance, on the surface to be
cured, an area that will be properly covered by the number of gallons of
compound in the spray container. The procedure hahgsirethat the
membrane is applied at not less than the required rate.

n. The curing membranenust be protectedor at least7 days. Direct the
Contractor to pply an additional coat to marred areas of the membriine.
the curing membrane is continuousharred the ResidentEngineer may
direct the application of wet burlap, polyethylene sheeting, or other
impermeable material to ensure Contracjuirements are met

6. Texturing

The Contractor shouldédgin grinding repairs and sasut grooving afterthe
completion of the concrete curing period t¢/10 days water cure and 7 days
membrane cure). If spalling occuditect the Contractor tdiscontinue grooving

and correct the cause. The grooves must be spaced in accordance with
Table504:1 ofthe StandardSpecifications. Continuously run the grooves across
the width of the bridgend approach slalis within 2 feet of the parapet face,
guardrail or curb. Grooves must be no closer than 6 inches to devices such as
scuppersor expansion and construction joints. On skewed bridges, in order to
accommodate the equipment used to saw the grooves, the grooves must be sawed
from 2 inches to 2 feet from the expansion joint. This results in grooves with a
staggered or stepped appearanPe. not overlap parallel grooving patterns. For
curved bridges, cut grooves transverse to the curve cord within the spans.

Opening a structure to traffic prior to sawing grooves exposes the traveling public
to a hazardous situationTherefore, traffic must not be allowed on bridge decks
until after the grooves have been sawed.

If the Plans allow another texture in lieu of saat grooving, the deck surface

must be textured to provide a surface satisfactory t&RésedentEngineer. The
texturing should take place as the pour progresses after other finishing operations
have been compl eted. Note that i f the
on the surface, the Contractor needs to apply less pressure or wait a few minutes
until the concretéeginsto set. If an alternate method of texturingused it

could impact the time period before placement of the burlap.
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7. Approach Slabs

When approach slabs are included as a part of the bridge design, they are intended
to function as a bridge deck spanning the distance from the bridge abutrtient to
beginning of the roadway pavement. As a result, it is designed and constructed
similar to a bridge deck.

The concrete used to construct the approach is the stass as the bridge deck
andmustbe placedfinished,cured and texturedsing the same specifications as
the bridge deck concreteThe ContractPlans will show the lengthwidth and
thickness of the approach slaband will indicate he reinforcing and joint
requirements. Verify that the dimensions, reinforcing and clearances are as
indicated on thé&lans during the dry run of the finish machine.

Whether or not approach slabs are being construetsairethat theContractor is
using theappropriate backfill material and achievingthe proper densities and
grade. See Section 501 of this Manual for further guidelines and
recommendations.

It is important that the approach slab be constructed parallel to the surface of the
bridge deck to provide a smooth ride from the approach pavement to the bridge
deck. To accommodate the actual dead load deflection of the deck, which may
vary from the anticipated dead load deflection, the approach siabsot be

placed until after the deck has been placée method to checke final grade

of the approach slabould beby using a string line. One end of the string line
should be secured atmainimum distance 0f20 to 25 feet back on the deck and
stretched over the proposed approach slab with the other end attached to a grade
stake marked with the proposed pavement grade. The final grade of the approach
slab can then badjusted to ensure a smooth transition

8. Rails and Parapets

Do not allow theContractor to proceed with construction of the rails and parapets
until the timerequirements irSection 504.045 of the StandardSpecifications
have been met.

The concrete used to construct the rails and parapets is the same class as the
bridge deck. Th€ontractPlans will show the dimensions of these elements, and

will indicate the reinforcing and joint requirements. Verify that the dimensions,
reinforcing and clearances are as indicated oPitres.

Rail and parapet concreteustbe curedin accordance with Sectid&09.04.F(2
or Sectionb09.04.F(3 of the Standard SpecificatiansThe Contractor may use
either the formsn-place or the water curing methodhe watercuring method
mustbe usedn exposed surfaces. If forraee remove@nd finishappliedbefore
the end of the specified curing periodnsure thatcuring resumesfor the
remainder of the curing period.
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The Contractor should provide @lass2 finish for rail and parapet concrete
surfaces, anghoulcer curb sides iraccadance with Sectiof09.04.G(2)of the
Standard SpecificationsA wooden floatshould be usedo finish the tops of
curbs.

When expansion devices are used to allow for bridge deck expansion, an equal or
slightly more open space for expansion must be provided in the curb, rail, and

parapet than is required for expansion devices. Where conduits cross this
opening, verify clearance for expansion fittings to ensure free movement of the

deck. Transverse joints may be placed in the sidewalk or curb section near the
center of any span.

(a) Conventional Forming

Carefully observe theofms for curbs, rails, angarapets for condition of
surface, flush fit of panel joints, proper installation of chamfer strips, and
visual and meased alignment and elevationAdequate form supports
mustbe provided tha¢énsures proper position of concrete during and after
placement. Surface grinding and rubbing does not justify use of inferior
forms or lack of adequate supports.

(b) Slipforming Parapets

Instead of conventional forming, the Contractor may slipform the
parapets. This operation is accomplished with concrete that has a slump
of around 1+ inch.

Prior to placing the concrete, the Contractor must take additional measures
to tie the reinforcing steel to prevent it from being dislocated during the
slipforming operation. If these additional measures are not taken, the
slipforming operation will cause the reinforcing to move out of its proper
location. The Contractor must perform a dry run of the slipform machine
to verify proper operation and clearances of the reinforcing steel.

Due to the low slumpsome ontractos will attempt to add water to the

mix as it comes down the chute from the concrete truck and enters into the
hopper of the slipforming machine. This is not allowed since it will result
in concrete of inferior quality.

During the slipforming operation, small amounts of concrete will drop
from the edge of the deck and onto the surface below the bridge. If the
slipforming operation takes place directly over a traveled roadway, the
Contractormustfurnish all necessary platforms to protect the traffic from
falling concrete. These platforms will also allow access to complete the
finishing operation and facilitate inspector access.

The Contractomusttake steps to ensure that the finished concrete meets
the specified tolerances. These steps should include items such as
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adequately tying the reinforcing steel, determining the proper slump, and
properly setting up the slipforming machine (including the proper rate of
vibration). Failure to meet the specified tolerances could result in the
rejection of the parapet.

Direct the Contractor to immediately repanyadefects such as cracking,
tearing, or honeycombing. Occasionally, when repairing defects, the
Contractor will not completely fill the defect with concrete but will only
bridge over the defect by placing the concrete on the surface of the
parapet. Thipracticeis not acceptable. The Contraciousttake steps to
ensure that the defect is completely filled with concrete. If defects are
occurring at an excessive rate, the operations should be immediately
suspended and corrective actions taken.

Normally, a small amount of hand finishing is required after the concrete
has been formed. Hand finishing can be difficult due to the low slump of
the concrete. To facilitate finishing the concreteme ontractos will
sprinkle water or evaporation retardant onto the surface of the concrete.
The use of these substances to aid in hand finishing is not allowed since it
will only result in a surface that is subject to scaling in the future.

After the concrete has taken its initial set, it is importhat the control
joints be sawedo the plan depth into the parapet as soon as possible. Any
delay in performing this operation will result in additional shrinkage
cracks in the parapet.

D. Safety and Environmental Considerations

Do not allow the Contractor to dispose of concrete or slurry fgomding, sawingor
texturing in waterways, as discussed in the followindeo (Poor Consolidation &
ExcessConcreteWastg.

Ensure that the Contractoomplieswith its plan to protect workers and traffic during
construction. This includes:

1 Providing fall protection for workeys
1 Preventing tools, material etc. from falling on traffic bengatid
1 Providing traffic control during construction

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E. Documentation
1. Daily Work Report

Record the following information, as appropriate:
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1

2.

Locationand description ofvork being performed e, g, Af or mi ng
#1 on Bridge AO or Apouring concrete

Length (station extents) and width (for approach slab and grooving) of work
When forms and reinforcing steel are placed

When the expansion joints are set, the ambient temperatut¢he measured
opening of the joint

When the prgoour inspection occurre@ho was in attendancand ary
corrective actions identified

When the deck, approach slabed rails/parapets are poured

Whether or not proper curing method is being performed and any deficiencies
observed and corrective actions taken

When thetexturing is performed

Measurement and Payment

When pay items are Pay Plan Quantity, no calculations will be required.
Documentation of a Pay Plan Quantity item may be performed within the
SiteManager / Daily Work Reports / Work Items tab. Authorized deviations from
plan quantity must be documented by a change order.

(a) Square Yard Unit of Measure Pay Iltems

Measure the re@a of Approach Slabsby the top surface dimensions
required by thé’lansor approved by the Engineer.

Measure the rea of SawCut Grooving bounded by the ends of the
approach slabs and the edges of the clear roadway.

Documentation of thseSquare Yardtems will be performedwithin the
SiteManager / Daily Work Reports / Work Items tab.

1.

2.

Select the appropriate pay item from the list of contract pay
items.

In the appropriate fields, enter both a descriptive location
and the statioiio-station extents

In the Placed Quantity field, enter the calculated quantity
(SY) of the item completed

In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shown.
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5. For additional areas or additional locations, with different
di mensi ons, sel ect the O6Newb
the selected pay item

(b) Linear Foot Unit of Measure Pay Items

Documentation of theséems will be performed within the SiteManager /
Daily Work Reports / Work Items tab.

1. Select theappropriatgpay item from the list of contract pay
items.

2. In the appropriate field, enter the statimprstation extents
and a descriptive location

3. In the Placed Quantity field, enter the quantity (LF) of the
item completed

4. In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shawn

5. For additional areas or additional locations, with different
di mensi ons, sel ect t he ONewbob
the selected pay item

504.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials

The Contractor must provide a Buy America certification in accordance with Section
106.01.B of the Standard Specifications including all required forms and mill test reports
as specified. The Resident Engineer will be responsible for withholding payment for the
work until compliance has been determined.

Ensure that th&8-day concrete compressive strength requirements have daisfied in
accordance withSection 509of this Manual. The results of the air content and
compressive strengtlstingmay result in payment adjustments.

If the Smoothness$pecialProvision for bridge deck and approach slab is included in the
Contract, measurement of the smoothness of these elements will be required for possible
payment adjustment and/or grinding.

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Authorized
deviations from plan quantity must be documented by a change order.
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Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Compare the Contract Item Work Report with the
documentation provided for each pay item to verify the accuracy of the quantities
submitted and to ensure that no features or gaps in the extents of the work were omitted
or duplicated. If the basis of payment is Plan Quantity, ensure that the total quantities
paid equals the plan quantity

When your contract includes the smoothness special proviSied302 QA A Pavement
and Bridge D e)¢ followSthoseo reduirements dor testing, evaluation,
correction and pay adjustments. Note that the provision defines exception and exempt
areas subject to the smoothness provision; however, the straightedge tolerance
requirements from Section 401.04 of the Standard Specifications remain in effect for
those exempt areas.

Ensure that pay adjustments fgradation, air content, compressive strength and
thickness characteristi@nd smoothness (if applicable) were calculated and applied on
the progressive estimate by Line Item Adjustment, Contract Adjustment or Change Order
as necessary.

The Summary of Bridge Work Repo@DOT Form Hist4amust be submitted to ODOT
Bridge Division as soon as possible after the work is completed and prior to finalization
of the contract in accordance widDOT Construction Control Directive No. 20101116
This report enables ODOT Bridge Division to accurately maintain their inventory of any
work performed on all bridges within the state. Any structure classified as a bridge (span
or RCB) located on or off the highway system will require this report.

C. Protection of the Work

Ensure that th€ontractor complies with theuring requirements for the specified length
of time. Refer toSection 504.0D(5) of the Standard Specification€Ensurethat the
polyethylene membrane remains secure, that there is adequate watey aughphat the
soaker hoses are functioning properly.

Monitor thermometers on the deck. If the temperature of the deck drops below
50degrees Firect the Contractor ttake corrective actions.

Ensure that the Contractorgtect the deck against premature loading of the concrete as
required bySection 504.045 of the Standard Specificatians

Ensure that the ContineompliancedihSectienrb02W0&Lbf of f o
the Standard Specificationst the Contractor proposes to prematurely apply |dadsn

element, it may be necessary to leave the forms and falsework in place until such time

that 100% of the strength is obtained and the minimum time has elapsed in accordance
with Section 509.04.1 of the Standard Specifications.
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504CHECKLIST i BRIDGE DECKS, APPROACHES, RAILS AND
PARAPETS

Part 1: Preconstruction

Issue Yes | No | N/A Comments Initials

Di scuss Contractoro6s B

Discuss source of materiaad concrete mix desigr

Verify concrete plant certification.

DiscussPre-Deck Pour Inspectionapproval before
deck placement can start.

Determine who will survey beam elevations.

Contractor will provide proper materiegrtification
and test reports before erection including the Buy
America letters from the Contractor and
subcontractors.

Part 2: During Construction

Issue Yes | No | N/A Comments Initials

Pre-Pour Checks:

Contractor has submitted Buy Americartification
including all required forms and mill test reports
specified prior to installing steel.

Forms are mortar tight, cleaned, and oiled.

Stayin-place steel forms are lapped in the direct
so the top form will be loaded firgthen concrete
is placed.

Prestresse@oncreteDeck Formsare set to allow
concrete to flow between the bottom of the pane
and the top of the beam.

Falsework has been inspected and certified, ang
tell-tales installed and marked.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Tell-tales have been placed on the overhang un
the edge of the deck and in the middle of the de
to monitor differential dead load deflections.

The cantilever is properly braced.

Reinforcement is clean, coating damage is repal
tiesare tight, support provides a stable mat, and
clearances and spacing meet plan dimensions 3
tolerances

Finishing machine rails are stable

Backup equipment is mite in accordance witle
Contractoroés pl an

No oil or fuel leaksrom machinery

Expansion joints are supported on the plates in t
beams as shown in tipkan details and they are se
to the proper grades

The dry run produces cover, clearance, and dec
thicknesses

Equipment and materials for weather protection
in place in accordance withtlég® nt r ac t. o

Thermometerare placechear formed surfaces in
cold weather

Work bridges, curing materials, and equipment &
prepared for concref@acement

Fogging equipment is mounted on finishing
machine(and likely a work bridgeand is capable
of fogging the entire deck width behind the
finishing operation

All nozzles work and th€ontractor has a plan to
replace nozzles thé&il during the deck placemen

Contractoracknowledgeshat fogging or blessing
of the deck is not to be used to aid in finishing
operationsn any form.
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Part 2: During Construction

Issue Yes | No | N/A Comments Initials

Sufficient personnel and methods are in place tg
ensure the prevetted burlap mats aepplied
within 30 minutes of concrete striaf.

There is a water source capable of handling curi
quantities

Curing compound application equipment provide
application rate measurements

The shelf lives of curing compounds have not
expired

Locations for concrete discharge, sampling, and
testinghave been identified.

Theproper mix design to be used ahe quantity
to be delivered compared to the estimated quan
neededave been discussed with the Contractor

Thedelivery time is acceptahle

What retempering will be allowed, if anlgas been
discussed with the Contractor.

If the concrete is pumpethe measures needed to
obtain samples from thautlet end of the pump, ng
at the truck have been discussed with the
Contractor.

If the concrete is going to be pumpéuk possible
configuration of the pump hose so as to minimiz
vertical drop and air lodsas been discussed with
the Contractor.

Checks During Deck Placement

Before placement startsheck the forms and
reinforcing steel one last time to ensure that no
deleterious material has gotten on them

Confirm that the temperature of any surfaites
will be in contact with the concrete are greater th
35 degrees F and less than te@rees F
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

If water is used to cool tHferms, ensure that there
is no ponding

Check the concrete tickets, especially on the firg
truck, to ensure that the proportions meet the
proper mix desigsthat the concrete being
delivered is Class AA, artthattime limits from
batching to placement and finishing are not
exceeded

If the concrete is pumped ensure that the materi
to be tested is taken from the outlet end of the
pump, not at the truck

Test concrete and discuss with tBentractor any
adjustments that may be needed

Note any water that is added to the concrete tru
on the ticket for calculation of the water cement
ratio.

Concrete pumps usually run some gréuotigh
them before the concretensure that the grout is
not used in the deck

Ensure that concrete is not dropped more than €
feet. Vertical drop of the concrete, even in the
pump truck hose, will have a detrimental effect @
the air content of the concrete

Ensure that the concrete is placed at a rate of at
least 25t/hr measured longitudinally along the
bridge deck

Do not allow workers to clean rakes or other
equipment by beating them on epoxy coated rel

Ensurevibrators are inserted vertically

Check telitales to ensure that deflections are
according to plan and that the overhang is not

deflecting more than the rest of the bridge
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Ensure that the finishing machine provides a
smooth surface thatquires little or no additional
work.

Ensure that NO WATER is ADDED TO THE

stop it immediately

Ensure that the fogging nozzles atomize the wat
droplets without creating pools of water on the
finished surface and fage entire deck width,
immediately after concrete strike off

Check and document the thickness and cover of
finished deck at the edge and in the center

Monitor and document the time it takes from the
finishing machine strikes off to the placement of
the first layer of wet burlap for curing and ensure
that it does not exce&d minutes The gcond
layer must be placed with5 minutesof the first
layer.

Ensure that placement of the wet burlap and the
misting hoses are completed without damaging
concrete surface

Ensure that white polyethylene film is placed ov¢
soaker hoses and burlap

During cold weather placement, ensure temperg
measuring devices are placed in accordance wit
theCo nt r a c ideck pdws plam to eonfirm thal
the concrete surface temperature does not drop
below 50 degreeSahrenheit.

Approach Slabs

Ensure the finishing machine is used for the stril
off and that the same concrete mix design from
deck pour is used.

Ensure a smooth transition of the grade for the

approach slab to the constructed bridge deck.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Verify that thedimensions, reinforcing and
clearances are as indicated on the Plans during
dry run of the finish machine.

Rails, Parapets and Curbs

Do not proceed with construction of the rails ang
parapets until the time requirements in Section
504.04G of the Standard Specifications have be
met

Verify the wseof either the forms in place or the
water curing methotbr 7 or 10 days as required.

Ensure a Class 2 finish for rail and parapet conc
surface is applied.

Verify that the dimensions, reinforcing and
clearances are as indicated on the Plans

Saw-Cut Grooving:

Do not proceed witkmoothness grinding or saw
cut groovinguntil completion of the concrete
curing period (7 or 10 days for water cure and 7
days for membrane cure)

Continuously run the grooves across the width g
the bridge and approach slabs to within 2 feet of
parapet face, guardrail or curb

Sawcut grooving placed no closer than 6 inches
expansion andonstruction joints.

Slurry and residue from sawing is continuously
vacuumed and was kept out of open traffic lanes
and drainage facilities.

82




Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

Payment for the work should not bede until all
required Buy America certification has been
approved by Materials Division.

Ensure that the Contractosrtinuously water cuge
the concrete for at leastd 10 calendar days

Ensurethatthe white polyethylene is secure and th
burlap stays continually wet during the curing
period

Ensure that there is enough water to maintain cur
during the curing periad

Check and document the surface temperature of {
deck toensure that the temperature does not drop
below 50 degrees. F

Ensure thaturing compound is applied within
30 minutesof removing wet burlapnd is protected
for at least 7 days

Verify that application oturing compounds at least
1 galon per160squarefed andlooks like a white
piece of paper

If the expansion joint assembly has rigid connecti
between their opposite halves, be ghatthese
connectionsre cutafter the initial concrete set to
prevent damage from joint movement dughermal
changes in the superstructure

Ensure smoothness grinding or semt grooving
does not commenaetil completion of the concrete
curing period and that all slurry and residue from {
operation is collected and properly disposed.

Form removal and application of construction loag
are in compliance with Sections 502.04.C and
504.04.G.
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SECTION 5057 OVERLAY OF CONCRETE BRIDGE DECKS
505.01 GENERAL

This work consists of preparing deck surfaces and placing a concrete, multilayer polymer
concrete, or asphalt membrane overlay @midgge deck and the approach pavement to provide a
smooth transition to the main line pavement.

505.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

1 Contractor must submit a work plan to the Resident Engineer at least 14 days before
beginning surface preparation for the overlay.

1 The type of overlay and method of surface preparation required by the Project Plans.
Contractordéds mix design and source of mat

A

T Contractorodés equi pment | i st for t he r em
specified in the Project Plans.

T Contractorodés proposed schedule for work a
Contract.

1 No overlay concreteés to be placed until a prplacement check is held and approved
by the Resident Engineer eccordance with Section 505.841) of the Standard
Specifications.

=

B. Acceptance of Materials
1. Contractor Proposed Mix Designs

Ideally, the Contractor will submit their proposed mix designs in time for the
Preconstruction Conference. If they are not submitted at that time, emphasize the
need for timely submission to allow for review and corrections (if necessary).

(a) Concrete Mix Designs

The Residency is responsible for reviewing the proposed concrete mix
designs submitted by the Contractor to determine whether they are
acceptable. Section 701.01.C prescribes the information that must be
included in each concrete mix design. If the proposed concrete mix design
fails to include any of the information listed, it should be returned in
writing to the Contractor with a list of deficiencies needing to be included
for resubmission.

Most of the criteria for the basis of acceptance of concrete mix designs can
be found in Section 701.01 of the Standard Specifications. Additional
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criteria for work specific to a mix design may be found in Special
Provisions in the Contract (such as SP-104 #A Opti mi zed Gr ad
PC Concrete Pavement) or relevant sections of the Standard Specifications
(such as Section 516.02.B for Class AA Concrete for Drilled Shafts).

The Residency will verifythat the proposed souscef materials listed in

the concrete mix designs submitted by the Contractooratee Materials
Division Qualified Product List(QPL). If a proposed source is not on the
QPL, contact Materials Division fdnput or source approval A written
response accepting the mix designs must be sent to the Contractor and
kept in the project file.

As soon as practicathe Residencywill obtain sufficient samples dhe
aggregates to hesedand perform applicable tests on these materials.

(b) Hot Mix Asphalt (HMA) Mix Designs

The Residency will verifythat the proposedsphalt mix designs submitted

by the Contractor ar@n the Materials Divisionlist of Asphalt Mix
Designs Approved for Use. There are various reports that can be accessed
on the Materials Division website that are groupedPbyducer Contract
Countyor Mix ID. If aproposedasphalt mix desigrs notlisted on these
reports contact Materials Divisiori Bituminous Branchor their input

and recommendation Resolve any questions or concerns with the
submitted mix designs with the Contractor in a timely manner. A written
response accepting the mix designs must be sent to the Contractor and
kept in the project file.

2. Contractor Proposed Asphalt and Concrete Plants

Ideally, the Contractor will submit their proposed asphalt and concrete plants in
time for the Preconstruction Conference. If they are not submitted at that time,
emphasize the need for timely submission to allow for review and corrections (if
necessary).

The Residency will verifythat the proposedsphalt or concrete plants submitted
by the Contractor have a current ODOT certification.

If a portable plant is mobilized to the Project, the Resident Engineer must notify
the Oklahoma Department of Environmental Quality (ODEQ) and the Materials
Division. The purpose ofuchnotice isto ensure that the plant(s) are properly
permitted and inspected famissions by ODEQ, and that they are accurately
tracked wi databases. ODOTO6 s

The Resident Engineer wierify that the proposed plant has béespeced and
certified in accordancaith Section 411.03.A of thé&tandardSpecifications for
HMA or in accordance wittsection 414.03.A of th&tandardSpecifications for
concrete.
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For High Density Concrete (HDQC)the Contractor must provide proportioning
and mixing equipment in accordance wiaction505.03.Hand Section414.03
of the StandardSpecifications. TheContractor may use a mobile mixer with
continuous mixing or a stationary concrete mixer with rotapaddles.

For Latex Modified Concrete (LMC) and Early Strength Concrete (E8@©)
Contractor must provide proportioning and mixing equipment of acesifained,
mobile, continuousnixing type (volumetric based units) in accordance with
Section 505.03.H of th&tandad Specifications.

(a) Asphalt Plant Inspection and Scale Certification

The ODOT Materials Divisiori Independent Assurance (IA) Branch is
responsible for inspecting asphalt plants each year and verifying that plant
scales are certified every six months. The Hot Mix Asphalt (HMA) Plant
List is maintained and posted on the Materials Division website that
indicates the inspection status and scale certification status of all plants
that may be used on ODOT construction projects.

The Residency will verifithat the proposedsphalt plants submitted by

the Contractor ar®n the Materials Divisiorlist of Hot Mix Asphalt

(HMA) Plant List and that the inspection status and scale certification
status ar e bot hf apropesedesphaltplantsmatlistedr e nt 0O .
on this report or t h e, contach Materialst at us
Division 7 Independent Assurance (IA) Brandbr their input and
recommendation Resolve any questions or concerns with the submitted
asphalt plants with the Contractor in a timely manner.

(b) Concrete Plant Inspection

Concrete plant inspections are the responsibility of the residency or
consultant engineering firm acting as a residency as stated @D
Concrete Plant Inspection Polityund on the Materials Division website.
Inspection requirements can be found in Section 414.03 of the Standard
Specifications. Plants must be inspected every 6 months or after every
relocation of a portable plant.

Concrete plants must be inspected to ensure compliance with the
referenced specifications prior to accepting plant produced concrete
material on an ODOT construction project. T®BBOT Inspection Form
4141F must be used to document the plant inspection. The completed
inspection form along with a copy of the current scale certification needs
to be submitted to th®laterials Divisioni Independent Assurance (lA)
Branchfor their use to update the database. The residency may decide not
to perform the plant inspection if they verify on tHgdraulic Cement
Concrete Plant Listhat a recent inspection has been performed and the
i nspection status is fAcurrento.
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3. Sources of Materials

The Contractor will submiits proposed sources of materials. Fesidencywill
verify that the proposed sources of materials are orQtaified Products List
(QPL). If a proposed source is not on QPL, the ResidenEngineermust
contactthe Materials Division immediately. Verify th@PL for the following:

9 Structural Concrete, LMC, ES&hdHDC i source for each individual
component, in accordance willaction 50%f this Manual.(QPL) (Approved
Aggregate Sourcés

1 Multiple Layer Polymer Concrete Overlaysource for the polymer will be
from theQPL T HC Concrete Epoxy Systerasd the aggregate requirements
will be project specific.

1 WaterproofMembrane for Asphalt Overlaysource for the waterproof
membrane will be from th@PL 1 Waterproofing Membranes

1 Reinforcing Steel source for the reinforcing steel will be from QL 1
Reinforcing Steel

1 Curing Material§ source for the curing materials will be from QLT HC
Concrete Curing Agents

Preparatory Work and Contractor Work Plans
1. General

Before work beginsthe Contractormustsubmit a work plan for review by the
Resident Engineer at least 14 days prior to beginning surface preparation. This
plan must be in accordanegth Section 505.08 of the StandardSpecifications.

The Resident Engineer may consult Bridge Division and/or Materials Division for
recommendations. This is an opportunity for the Department to ensure that the
proposed materials, equipment and methods of construction satisfy the
requirements of the specifications in a timely manner before work proceeds.

The following are some things to look forthe @ nt r act or 6s pl an:

1 It should outline the process of deck removal and surface preparation.

1 It must identify hydredemolition for the surface preparatifor concrete
overlays on existing bridge deckésphalt layers and a minimal amount of
concrete may be removed by scarification. However, hgidroolition must
be used to prepatbe deck surface for overlayill other methods tend to
result in delaminated overlayS&hotblasting may be used for the overlays of
a new bridge deck.

1 Vacuum equipment must be used to clean the deck shortly after the hydro
demolition.

1 There must be a plan to treat runoff from the deck and to kdejs diem
getting on traffic. Typically, the water must be run through a sediment basin
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2.

before it leaves therojectsite Hydro-demolition tends to throw debris
around. If traffic is adjacent to the hyddemolition, it will need to be
protected. If traffic is under the hyddemolition it may blow holes through

the deck. The plan should describe a method to protect the traffic under the

deck. Forming plans for areas like this should also be provided.
Surface preparation for polymer concrete overlays may use-aganolition

or shotblasting.

Equipmentand method$ mix, consolidate, finish, and cure the oventayst
all be listed as well as all back up equipment.

It mustlist equipment and material quantities to protect the concrete from

rain, and hot or cold weather.

It mustidentify where the concrete will confim or if it will be mixed
onsite. If it will be deliveredbe sure that delivery times can be met. If it will
be mixed onsitgthe equipment must be identified, as well as the process of

mixing and placing.

Check the planned work schedule to ensure that it mee@otiteact

requirements for traffic control, cure time, phasing, etc. If it does not meet the

Contract requirementsliscuss the plan with tHeéontractor andBridge

Division to see if it is acceptable.
The Contracbr should provide some checks to ensure that the overlay will be

the appropriate thicknessidwill achievea smooth ride. These should

include a survey of the deck and approach. The approach alignment will need

to be transitioned over the deck to avoid a rough ride. A dry run should be
performed to ensure no thin or thick spots will result. Thicker is not
necessarilyetter,as thismay result in cracking or delaminating. The

Contractor should perform depth checks of the overlay during the placement

as well.

Polymer Concrete Overlays

For polymer concrete overlaygnsure that the Contractor has includée

following additional items irits work plan:

1

The compatibility of patching materials with thelypuner concrete overlay

material,

The minimum air and deck surface temperatures,

The manufacturér approval of the work plan and the number of courses and
minimum cure times for each course,

The manufacturer o6s

specifications, and

wWr

tten

support

Necessary test reports, documentation, explanations, and justification to

support the proposal.
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3. Asphalt Membrane Overlays

For asphalt membrane overlaysnsure that the Contractor haxludel the
following additional items in the work plan:

1 Type of membane and tack that will be used,

1 Limitations of pavement/deck temperature and moisture coatehhow they
will be measured,

1 Length of time the membrane can be exposed before the asphalt overlay is
placed

1 Maximum temperature for the@salt concrete overlay material, and
1 How the curb line and deck drains will be sealed.

Provide to the Contractorin writing any corrections to the work plan or
authorization to proceed.

D. Safety and Environmental Issues
Discuss with th&ontractorits plan ta

1 Protect workers and traffic during constructjo

1 Collect, store and dispose of concrete slurry produced by the hydroblasting and saw
cut grooving operations

9 Shield traffic from debrisand
1 Provide taffic control during construction

505.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials
1. Mix Designs
(a) HC Concrete

Ensure that thResident Enginedras approved the concrete mix design
accordance with Section 701.01.C of the Standard Specifications. As soon
as practical, the Residency will obtain sufficient samples of the aggregates
to be used and will perform applicable tests on these materials. Any
changes to the approved concrete mix design, including substitution of
material sources, must be approved by the Resident Engineer.

Refer to Section 505.02.B.1(a) of this Manualfiother details regarding
the review and acceptance of the concrete mix design.
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(b) HMA

Ensure that the Materials Division has approved the HMA mix design.
Any changes to the approved concrete mix design, including substitution
of material sources, must be approved by the Materials Division.

Refer to Section 505.02.B.1(b) of this Manual for further details regarding
the review and acceptance of the asphalt mix design.

2. HMA and Concrete Plants

Ensure that the proposed plant has been inspectezkdifted in accordance with
Section 411.03.A of the Standard Specifications for HMA or in accordance with
Section 414.03.A of the Standard Specifications for concrete.

Refer to Section 505.02.B.of this Manual for further details regarding the
confirmationof thecertifications of concrete and asphalt plants

For HDC, ensure that the Contractor has provided a mobile mixer or a stationary
concrete mixer that has been certified in accordance with S&€®A3.Hand
Section414.03 of the Standagpecifications

For LMC and ESC, ensure that the Contractor hawviged a selfcontained,
mobile, continuousnixing type in accordance witlsection 505.03.Hof the
StandardSpecifications

3. Sources of Materials

Ensure hat he Contractor has submitteits proposed sources of materials. The
Residency will verify that no changes were made from the proposed sources of
materials and they are still on t¥°L. If a proposed source is not on QEL,

the ResidenEngineemust contacthe Materials Division immediately.

Notify the Contractor if a proposed source/product is not approved for use by the
ODOT Materials Division. The Contractor may want to arrange for an alternate

source of materials if their proposed source is not on the QPL due to the time
necessary for a producer/supplier to obtain approval from the Materials Division

to be listed. The policies and procedures to obtain approval of a source for the
various products can be found on the Materials Division weligit¢efial Source

Qualification).

Resolve any questions or concerns with the submitted sources of materials with
the Contractor in a timely manner. A written response acceptingrtposed
sources of materials should be sent to the Contractor and kept in the praject file

The Residency must perform and document the following acceptance
tests/procedures as applicable

9C


https://oklahoma.gov/odot/business-center/materials/msq.html
https://oklahoma.gov/odot/business-center/materials/msq.html

9 Structural Concrete, LMC, ESC & HDICSample and test for each individual
component, in accordance willaction 50%f thisManual (QPL) (Approved
Adggregate Sourcgs

1 Multiple Layer Polymer Concrete OverlayEnsure thathe polymer is
provided from an approved source, as shown ifaeT HC Concrete
Epoxy Systems[Document in Template AM50015ample and test the
aggregates in accordance with the requirements i@dh&ractDocuments.

1 WaterproofMembrane for Asphalt OverldayEnsure thatt is provided from
an approved source, as shown in@# 1 Waterproofing Membranes
[Document in Template AM5001].

1 Reinforcing Steel Accept in accordance witbection 511of this Manual
(QPL 1 Reinforcing Stegl

1 Curing Material§ Ensure that they are provided from an approved source, as
shown in theQPL i HC Concrete Curing Agent§Document in Template
AM5001]

During construction, verify that the previously submitted and accepted mix
designs, plants and sources of materials are used by the Contractor. If there are
any substitutions being used by the Contractor, stop the operation and ensure that
the substituted material is acceptable before resuming work.

B. Equipment and Methods

Refer toSection 505.03f the Standard Specificatiofisr the various types pand the
requirements fqithe surface preparation, mixing, placing and finishing equipment.

Also, refer toSection 505.04of the Standard Specificatiorier the specific types of
equipment associated with the methodletk overlay required by tl@ontract.

Verify that the equipment on the job sttenforms taheCont r act or 6 s wor kK
compliance with the applicable specifications.

C. Construction Operations
1. Surface Preparation

Securing an adequate bond at the interface of the existing prepared deck surface
and proposed overlay course is essential in obtaining a durable and maintenance
free bridge overlay system. General surface preparation requires - hydro
demolition, scarifying, shotblasting, and/or sandblasting depending on the surface
condition or amount of existing surface material to be removed. When scarifying
is used.,ensure that the Contractoraareful notto snag the reinforcing steel. If

the mechanical scarifying equipment snags the top mat of deck reinforcing steel,
immediately stopoperationsand adjust the removal depth. Any reinforcing bar
thatis exposed must be sandblasted to remove all rust contaminants and unsound
concrete. Also, prior to placement ofthe deck overlay materiathe prepared
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surface must receive an air blast to remove dust and other foreign particles,
followed by flushing with water.

(a) Asphalt Concrete and Polymer Concretéverlays

Before allowing the Contractor to place asphalt concrete and polymer
concrete overlays, nsure that the followingactivities have been
performed:

1. Existing overlays, asphalt, unsound concrete, and foreign
material are removedfrom the surface, andoroperly
dispose of.

2. The deck surfacehas been cleanelly shotblasting or
waterblasting inaccordance wittSection505.04.C(1) of
the StandardSpecifications.

3. The surface has beehat-blasedafter saneblasting.

4. The deck has been tested for and shown to hawasiide
moisture by taping a plastic sheet to the deck for at least
2 hoursin accordance with ASTND4263

A

Direct the Contractor togor f or m Cl ass O0A6, O6B6 and
as required.

(b) Concrete Overlays

For all concrete overlays, scarifying is required to remove the existing
asphalt or concrete overlay (when present) and to provide an initial
scarification of the surface of the existing decl&carifying is to be
followed by hydredemolition, which includes the vacuuming of the
concrete slurry and debris. Refer 8ection 505.042(2)(c) of the
StandardSpecifications. Shotblasting may be used for the overlay of a
new bridge deck.

Verify the calibration of the hydrodemolition equipment through
performance of a test strip.

The Contractor may useagk hammering in aredbat are inaccessible to
the scarifying and hydrdemolition operations.

ASoundo teh ehainddeag)kto verify that all areas of unsound
concrete have been removedEnsure that the Contractotears and/or
repais any exposed reinforcing steel.

Direct the Contractor togor f or m Cl ass 0C6 bridge d
Class OA®6 and Class 6B6 bridge deck
with the overlay.
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2. Pre-Placement Checlkfor Concrete Overlays

Prior to the scheduled day for overlay placement, preferably the day before,
conducta prework conferenceonsiteto review theplans and preparations for the

pour . The Contractords superintendent
ResidentEngineer and available inspectors who will be involved, should attend.

The Contractor must adequately addresg deficiencies identified during the
pre-placement check prior folacingthe deck overlay material. At this tigé@e
superintendenmuststate fullyt h e C o n plan af ©ope@tiod and agreement

must be reachedetween the superintendent atie ResidentEngineer onthe

items described below.

(a) Asphalt Concrete andPolymer Concrete Overlays

Before allowing the Contractor to place overlay material, verify the
following:

1. Delaminations have bee@amoved by sounding the deck

2. The concrete surface is clean and bondable

3. The concrete patches have cured to specification
requirements

4. Equipment is operational
5. Backup equipment is onsite and does not leak oitet.

6. The calibration of the mixing equipment produces the
specified mix design and rate

7. Equipment and materials specifiedtheCont r aork or 6 s
plan for weather protection are-place

8. Air temperatureswill be in compliance with Section
505.04E of theStandardSpecifications

9. Type of membrane and tack that will be used.

10.Limitations of pavement/deck temperature and moisture
content and how they will be measured.

11.Length of time the membrane can be exposefbre the
asphalt overlay is placed.

12.Maximum temperature for thasphalt concrete overlay
material

13.How the curb line and deck drains will be sealed.
(b) Concrete Overlays

Before allowing the Contractor to place overlay material, verify the
following:
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The forms are wrtar tight, cleaned, and oiled.
Delaminations have been remousdsounding the deck.
The concret surface is clean and bondable.
Reinforcing steel is clean.

a r wDhPRE

Splicedin  new reinforcing steel replaces damaged
reinforcing steel

Reinforcing $eel coating damage is repaired.
Ties are tight.
Support provides a stable reindong steel mat.

© © N O

Clearances and spacing meet dimensions and toksas
required by the Contract.

10. Finishing machine rails are stable.
11.Equipment is operational.
12.Backup equipment is aite and does not leak oil or fuel.

13.The dry run produces acceptablesudts for cover and
clearance.

14.The calibration of the mixing equipment produceg th
specified mix design and rate.

15. Equipment and materials specifietdtheCont r aork or 6 s
plan for weather protection are-place

16.Locationshave been identifiedor temperature readings
during cure period.

3. Inspection During Placement of Deck Overlay Material

The surface, once cleaned, must remain clean until the deck overlay material is
placed. There have been cases where the prepared deck surface has become
contaminated during theverlayoperations byhe concentrated traffic of vehicles
transporting the concretelhis is especially true when the sigteer type loaders

are used to transport mixThe deck surfacean becomeontaminated by the
abrasive action between the concrete surface and the rubber tires, and also from
oil and other foreign material tracked in from off the bridg&mntamination can

be recognized by discoloration or oil on the deck surfaGmntamination is
especially noticeable in the wheel paths used by the vehicles.

To prevent the cleaned deck surface from being contaminated by traffic, the
Contractorshouldcover any prepared surface with sheets of plywood, multiple
layers of plastic, or other suitable materidlo ensure a clean surface prior to
placement of the overlay systedirect the Contractor to +gandblastreasthat
become contaminatetbllowed by an air blast.
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(a) Asphalt Concrete Overlay
Thelnspector should verify the following:

1. A technicalrepresentative from the manufactuiepresent
to recommend the acceptability of all phaset the
membrane operation® the ResidentEngineer, including
the surface preparations, placement of the membrane
including flashing for the curbsgppropriate use of tack
coats angrimers and type and method of application.

2. The Contractor laces the waterproof membrane, primers
and tack coat s I n accordance
specifications, instructions, and provisions.

3. The type of membrane and tackeing used matces
specification requirements

4. Membrane placementonly occurs at membrane
temperaturef 50 degreed- or higher.

5. The membraneis placedto the extents indicated on the
Plans, with sufficient overlap (at least 6 inches for
longitudinal lap) provided to ensurethat water will not
drainbeneatithe membrane.

6. The membrane must be extended 10 feet beyond each end
of the bridge onto the approaches.

7. The curb lines of the waterproofing membrame sealed in
accordance with the manufactur

8. The waterproofing membrane rolled with a pneumatic
roller, unless otherwise directed by the manufacturer
Vibratory rollers are not to be used during pavement
application.

9. Thetemperature of thasphalt concreteix complieswith
the mix design. The temperature requirement for the mix
mustnot exceed the requirements of the membrane.

10.The maximum length of time the membrane can be
exposedwill not be exceedetieforethe Contractor places
the asphaloverlay.

(b) Polymer Concrete Overlay
Thelnspector should verify the following:

1. A technical representative from the manufacturer is present
during polymer concrete overlay operations. The
representative will recommend the acceptability of all
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phases to theResidentEngineer, igluding the surface
preparation component mixing, antype and method of
application

2. The Contractor udficiently blends the polymer
components, and uniformly cowethe work area at the
Contract required rate.

3. The Contractor pplies layers of polymer overlay
separately, in accordance with the manufacturérs
recommendationsand at the minimum rate specified in
Table505:10of theStandard Specifications.

4. The total overage ratés at least 7.5alons per 10Gquare
feet

5. Polymer and aggregate compoundee maintainedat a
temperatre of at least 60 degreés during application.
Unless the manufacturer recommends otherwise in writing,
the polymer concrete overlayustbe placedvhen the air
temperature is between %d 85 degrees Fand is not
expected to drop below Sdegrees Fwithin 8 hours after
application.

6. The finished overlay thickness measures at leasicha
from the highest point on the deck surface to the top
surface of the polymer (not the peaks of the aggregate).

7. The curing times required to open to trafficare in
accordance with Table 505:2 of the Standard
Specifications.

(c) Concrete Overlayi Class AA with Reinforcing Steel

The Inspector should perform the following inspection activities related to
the Contractords placement of <concre

1. Before placement startsheck the forms and reinforcing
steel one last time to ensure that no deleterious material has
gotten on them.

2. Verify that the concrete temperaturfor the overlay
materialrangesetween 55 and 85 degrdes

3. If the air temperature falls below Sfegrees Fensure that
the Contractor followghe cold weather practicésentified
in Section 505.04&(3)(g) of theStandardSpecifications.

4. Check the concrete tickets, especially on the first truck, to
ensure that the proportions meet the proper mix design, and
time limits from batching to placement and finishing are
not exceeded.
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5. If the concrete is pumpednsure that the material to be
tested is taken from the outlet end of the pump, not at the
truck.

6. Test concrete and discuss with theontractor any
adjustments that may be needed (slump, air, temperature,
etc.).

7. Note any water that is added to the concrete truck on the
ticket for calculation of the water cement ratio.

8. Concrete pumps usually run some grout through them
before the concretensure that the grout is not used in the
overlay.

9. Ensure that concrete is not dropped more than 6 feet.
Vertical drop of the concrete, even in the pump truck hose,
will have a detrimental effect on the air content of the
concrete.

10. Ensure that the concrete is placed at a rate of at ledseR5
perhour measured longitudinally along the bridge deck.

11.Do not allow workers to clean rakes or other equipment by
beating them on epoxy coated rebar. This will result in
chipping of the epoxy coating.

12.Ensure that dratorsare notdrug across redr or used to
move concrete This action may damage the epoxy coating
on the reinforcing steel and will cause segregation of the
coarse aggregate. Vibrators should only be inserted
vertically.

13.Observe if thdinishing machine provicea smooth surface
that requires little or no additional work. If excessive
handwork is being required to provide a smooth surface,
adjustments need to be made to the finish machine (alter
angle of rollers, check pan for concrete build up, etc.).

14.NO WATER MAY BE ADDED TO THE SURFACE TO

15. Ensure thatogging operations, for the entire overlay width,
beginimmediately after concrete strike offThe fogging
nozzlesmust atomize the water droplets without creating
pools of water on the finished surface.

16.Check and document the thickness and cover of the
finished overlay at the edge and in the center. Check as
soon as possible aftehe Contractorbegins placing the
overlay and then periodically throughout the pour,
especially at the middle of the span(s).
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17.Monitor and document the time it takes from when the
finishing machine strikes off the concrete to the placement
of the first layer of wet burlap for curing and ensure that it
does not exceed 10 nutes If the finish machine is run
parallel to the skew of the bridgéne wet burlap may need
to be placed parallel to the skew as well to meet the time
requirements.

18.Monitor the time it takes to place the second layer of wet
burlap. It must be placed within 5 minutes after the first
layer.

19.Ensure that placement of the wet burlap and the misting
hoses are completed without damaging the concrete
surface.

20.0nce the concrete has cured enough to allow foot traffic
check thatsoaker hoseare placedn the burlapo supply
water to maintain saturation.

21.Ensure that white polyethylene film is placed over soaker
hoses and burlap.

22.During cold weather placement, ensure temperature
measuring devices are placed in accordance with the
Cont r ac toverldy spourpplaa to confirm that the
concrete surface temperature does not drop below 50
degreed- for the time periodequired by Sectiob09.04B
of the Standard Specificatians

(d) Concrete Overlayi HDC, LMC , andESC

The Inspectorshould perform the following inspection activities related to
the Contractordéds placement of <con

1. Before placement startsheck the deck one last time to
ensure that no contamination or deleterious material has
gotten on it.

2. Verify that HDC overlaysare at least anchesthick, and
thatLMC overlaysareat least 15 inchesthick, but no more
than 3inchesthick. ESC overlays are limited to 2 inches
thick. Direct the Contractor to limit theiidth of overlay
passes to a maximum of Péd.

3. Verify that the concrete temperature for the overlay
materialranges betweeb5 and85 degrees-

4. If the air temperature falls below S¥egrees Hrom 24
hours before to 6 hours after placement of the overlay
ensure that the Contractor follows the cold weather

98



practices identified in Section 505.08(3)(g) of the
Standard Specifications.

5. Require msite mixing of the overlay material for high
density, latex modified and early strength concrate
accordance with Section 505.03.H of the Standard
Specifications

6. Test concrete and discuss with thHeontractor any
adjustments that may be needed (slump, air, temperature,
etc.).

7. Ensure that the concref@acementrate is in compliance
with Table 505:3 of th&tandardSpecifications.

8. Observe if he finishing machine provide smooth surface
that requires little or no additional work. If excessive
handwork is being required to provide a smooth surface,
adjustments need to be made to the finish machine (alter
angle of rollers, check pan for concrete build up, etc.).

9. NO WATER MAY BE ADDED TO THE SURFACE TO

10. Ensure thatogging operations, for the entire overlay width,
beginimmediately after concrete strike off. Ensure that the
fogging nozzles atomize the water droplets without creating
pools of water on the finished surface.

11.Check and document the thickness and cover of the
finished overlay at the edge and in the center. Check as
soon as possible after commencing the overlay and then
periodically throughout the pour, especially at the middle
of the span(s).

12.NOTE: The curing requirements for ESC may vary due to
time limitations and wet curing may not apply or may be
reduced. Check your plans for specific requirements.

13.Monitor and document the time it takes from when the
finishing machine strikes off the concrete to the placement
of the first layer of wet burlap for curing and ensure that it
does not exceed0 minutes If the finish machine is run
parallel to the skew of the bridgéne wet burlap may need
to be placed parallel to the skew as well to meet the time
requirements.

14.Monitor the time it takes to place the second layer of wet
burlap. It must be placed within 5 minutes after the first
layer.
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15.Ensure that placement of the wet burlap and the misting
hoses are completed without damaging the concrete
surface.

16.0nce the concrete has cured enough to allow foot traffic
check thatsoaker hoseare placedn the burlapgo supply
water to maintain saturation.

17.Ensure that white polyethylene film is placed over soaker
hoses and burlap.

18.During cold weather placement, ensure temperature
measuring devices arplaced in accordance with the
Cont r ac toeera§ plan porcenfirm that the concrete
surface temperature does not drop below 50 dedgrd¢es
the time periodrequired by Section 509.04.B of the
Standard Specifications.

4, After Placement of the Deck Overlay Material
(a) Asphalt Concrete and Polymer Concrete Overlays
After the deck overlay material has been pladeelrispectoishould:

1. Ensure the overlay material is cured in a manner and for the
time period required beforallowing the Contractor to
performstriping and/or openinthe roadwayo traffic. The
minimum cure time for the polymer concrete overlay is
defined in Table 505:2 of the Standard Specifications.

2. Perform straightedge testing as required Bygction
505.04.F(2) of the Standargé&ificatiors.

3. Perform tensile strength testing polymer overlayonly,
and as required by specification. When performing this
test, ¥oid driving lanes, if possibléf this isnot possible,
be certain to avoid the wheel paths. If test results are
outside acceptable limits, contdloe Bridge Division.

(b) Concrete Overlays
After placement of concrete overlays, thepector should:

1. Verify that the oncreteis continuously water cuckefor at
least 7calendar days. If more than f8rcent of the
portland cement weight consists of pozzolans (fly ash, etc.),
ensure thathe curing periods at least 1@alendar days
except for Type C fly ash which remains at least 7 days

2. Ensure the white polyethylene is secure and that burlap
stays continually wet during the curing period.
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3. Ensure that there is enough water to maintain curing during
the curing period.

4. Check and document the surface temperature of the overlay
to ensure that the temperature does not drop below 50
degrees F.

5. Ensure thaturing compound is applied with30 mirutes
of removing wet burlap and atrate of at least 1 gain per
160 squarefed. The curing compound must be applied
uniformly and should look like a piece of white paper.

6. Direct theContractorto maintain wet cure even while work
is being performed on the overlay such as tying steel and
setting forms for bridge rails.

7. Perform straightedge testing as required Byction
505.04.F(2) of the Standargé&ificatiors before texturing.

8. Perform tensile strength testing as required by
specification. When performing this test, avoid driving
lanes, if possible; if this is not possible, be certain to avoid
the wheel paths. If test results are outside acceptable limits,
contact the Bridge Division.

5. Finishing and Curing (Concrete Overlays Only)

The Inspector should be aware of the general concrete finishing issues discussed
below and in the followingideo(Concrete Finishing

Providing the proper cure for a bridgeerlay has one of the highest impacts to
longevity and performance of tlaverlay, and it is one of the hardest things to
perform correctly. It is important to keep the water that is in the concrete from
evaporating. Allowing water in the concrete to evaporate increases the rate of
shrinkage and is the highest causewdrlaycracking. However, it is also critical

to avoid adding water to the concrete, because this increases the water cement
ratio and reduces the strength, which also leads to poor performance. A common
practice that adds water to the concrete is for the concrete finisher to splash water
on theoverlay (blessing) or concentrate the fog from the curing operation in an
area to aid in the finishing of theverlay. The finisher rubs the water into the
surface of the concrete, which increases the water cement ratio substantially on
the surface. This decreases the strength of the surface concrete and leads to a
failure called scaling. This is where the surface concrete turns to powder, is
removed by traffic, and exposes the aggregate. The best way to avoid adding
water to the surface while minimizing evaporation is to fog the concrete surface
from strike off until the wet burlap is placed. Any finish after the strike off
should be kept to a minimum. The fog increases the humidity at the surface and
reduces the airdés ability to evaporate
no buildup of water on the surface and no one rubs the water into the surface, the
overlayshould perform well.
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In summary, the Contractonustfog all bridgeoverlayplacements. Water from
fogging mustnot be used as an aid to finish the concrete. Until application of the
wet burlap, foggingnustbe continued to produce a seghbss water sheen on the
entire surface. The concretanust be water cured in accordance with Section
504.04.E(5) of the Standard Spezations.

Based on the above, the Inspector shoul
perform the following actions:

a. Ensure that concrete finishers are not blessingviday.

b. If finishers have to do very much work after the initial strike
off, check the adjustment on the strike off machine to reduce or
eliminate this work.

c. Make sure the fogging equipment is fogging the entire exposed
surface of the concrete until the burlap is placed. Do not allow
the Contractor to concentrate the fogging anywhere.

d. Have the Contractor repair any clogged fogging nozzles or any
nozzles or pipes that drip water on the surface.

e. Make sure the burlap is placedthin 30 minutes after the
concrete strikeff.

f. Make sure the burlap is at least damp when it is placed. Ifitis
dry it will suck water out of the concrete.

g. Any new burlap should be soaked the day beforedherlay
placement. Burlap has wax on it and will resist holding water.
Soaking it removes the wax. Even if the burlap was soaked the
day before, ensure that it is still saturated when applied, as
addressed in the followingdeo (Improper Burlap Cure

h. Monitor the cure during the cure period. Make sure the entire
overlay stays wet for the entire cure period. If the plastic
blows off and exposes the burlap it will dry out areas. Have
the Contractor repair the plastic immediately. The following
video (Securing Burlap Blanketsshows the importance of
fully securing all sections of curing blankets. Ensure that the
soaker hoses run constantly and keep the emigdaywet for
the entire cure period. Make sure the Contractor has plenty of
water, the hoses are on constantly, and the eatieglay is
being soaked.

I. When it is necessary to work on concrete during the curing
period, such as placingverlay concrete adjacent to a
construction joint, ensure that only that area immediately
adjacent to the joint is exposed and the remaining area is
protected from damage by the workers. Plywood sheets may
be used for protection. The exposed arsast be kept
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6.

Texturing

moistened until adjacent work is completed; after that the cover
mustbe restored and normal cure resumed.

Ensure that floor forms used to cure the underside of the slab
are not removed before the end of the curing period.

Inspect white polyethylene prior to use to ensure that it is
sound and will retain the moisture required to cure the
concrete. All holes and tears must be repaired so that they are
watertight. The material should be rejected if defects are
numerous and repairs are questionable, or if the plastic has
cracked from aging.The white polyethylene filmshould be
placed over the soaker hoses covering the concrete surface.
The Contractor should use theidest available sheets and
overlap adjacent sheets at leashdhes. A pressure sensitive
tape, mastic, glue, or other adhesapproved by the Resident
Engineermust be usedo tightly seal and form a waterproof
cover. Ensure that the polyethylene film is secure enough to
prevent displacement by the wind. Direct the Contractor to
repair or replace sheet portions that become damaged before
the end of the curing period, or lose waterproofing ability.

Ensure that the curing compound is applied within 30 minutes
after completion of the water cure and removal of the wet
burlap. The curing compound must be applied uniformly and
should look like a piece of white paper.

. The curing membrane should be appliedtimo separate coats

by spraying as a fine mist, at a uniform application rate of one
gallon per160 square feet of surfaceThe second coat of
curing compound must be applied immediately after and
perpendicular to the first applicatiohe rate of application is
controlled by laying out in advance, on the surface to be cured,
an area that will be properly covered by the number of gallons
of compound in the spray container. The procedure helps
ensure that the membrane is applied at not less than the
required rate.

. The curing membranenust be protected for at least 7 days.

Direct the Contractor to apply an additional coat to marred
areas of the membrane. If the curing membrane is
continuously marred the Resident Engineer may direct the
application of wet burlap, polyethylene sheeting, or other
iImpermeable material to ensure Contract requirements are met.

The Contractor should begin grinding repairs and-satvgrooving after the
completion of the concrete curing period (7 to 10 days water cure and 7 days
membranecure). If spalling occurs, direct the Contractor to discontinue grooving
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D.

and correct the cause. The grooves must be spaced in accordance with
Table504:1 ofthe Standard Specification€ontinuously run the grooves across

the width of the bridge, and approach slabs when applicable, to within 2 feet of
the parapet face, guardrail or curlkrooves must be no closer than 6 inches to
devices such as scuppers, expansion and construction joints, and bridge rail. On
skewed bridges, in order to accommodate the equipment used to saw the grooves,
the grooves must be sawed from 2 inches to 2 feet from the expansion joint. This
results in grooves with a staggered or stepped appearBoaeot overlap parallel
grooving patterns. For curved bridges, cut grooves transverse to the curve cord
within the spans.

Opening a structure to traffic prior to sawing grooves exposes the traveling public
to a hazardous situation. Therefore, traffic must not be allowed on bridge
overlays until after the grooves have been sawed.

If the Plans allow another texture in lieu of semt grooving, theverlaysurface

must be textured to provide a surface satisfactory to the Resident Engineer. The
texturing should take place as the pour progresses after other finishing operations
have been compl eted. Note that i f the
on the surface, the Contractor needs to apply less pressure or wait a few minutes
until the concrete begins to set. If an alternate method of texturing is used, it
could impact the time period before placement of the burlap.

Safety and Environmental Considerations

Ensure that the Contractaollects and properly disposes of slurry and residue from
surface preparatigrsawing and texturingnd does not allow it to flow into open traffic
lanes omwaterways.

Ensure that the Contractoomplieswith its plan to protect workers and traffic during
construction. This includes:

1 Providing fall protection for workeys
1 Preventing tools, material etc. from falling on traffic bengatid
1 Providing traffic control during construction

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E.

Documentation
1. Daily Work Report
Record the following information, as appropriate:

f Location and description of work be
surface preparation on Brid@g)e A in

,_,._.
jun s |
oD O
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1 Length (station extents) and width of work area
When surface preparation begins and the method used

1 When the expansion joints are set, the ambient temperatd¢he measured
opening of the joint

1 When the preoverlay inspection occurredlho was in attendancand ay
corrective actions identified

1 When the overlay is placed

1 Whether or not proper curing method is being performed and any deficiencies
observed and corrective actions taken

1 When the texturing is performed

=

2. Measurement and Payment

When pay items are Pay Plan Quantity, no calculations will be required.
Documentation of a Pay Plan Quantity item may be performed within the
SiteManager / Daily Work Reports / Work Items tab. Authorized deviations from
plan quantity must be documented by a change order.

The Engineer will not measure Classand Clas8 repairs necessitated by
hydrodemolition for payment.

The Engineer will measureSawCut Grooving in accordance with
Subsectiorb04.05 of the StandardSpecifications.

The Engineer will measurde cubic yards of Bridge Deck Concrete Ovelilay
accordance witlhe Plans and Contract.

(a) Square Yard Unit of Measure Pay Items

Documentation of th Square Yardtems will be performedwithin the
SiteManager / Daily Work Reports / Work Items tab.

1. Select the appropriate pay item from the list of contract pay
items.

2. In the appropriate fields, enter both a descriptive location
and the statioiio-station extents.

3. In the Placed Quantity field, enter the calculated quantity
(SY) of the item completed

4. In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shown.
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5. For additional areas or additional locations, with different
di mensi ons, sel ect the O6Newb
the selected pay item

(b) Cubic Yard Unit of Measure Payltems

Documentation of theséems will be performed within the SiteManager /
Daily Work Reports / Work Items tab.

1. Select the appropriate pay item from the list of contract pay
items.

2. In the appropriate fields, enter both a descriptive location
and the statiofio-station extents.

3. In the Placed Quantity field, enter the quantity (CY) of the
item completed, ensuring that the total quantities to date do
not exceed the plan quantity.

4. In the Remarks bubble, document the option used for
calculating the quantity for each item and provide the
physical location (Folder #, Envelope #, File, etc.) of the
supporting documentation for the quantities shown.

5. For additional areas or additional locations, with different
di mensi ons, sel ect t he ONewbob
the selected pay item.

505.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials
1. Compressive Strength

For dructural concrete, LMC, ESC & HDCensure that the concrete attains the
specified compressive strength in the time frame required for each specific type of
concrete placed.

Ensure that the8-day concrete compressive strength requirements have bee
satisfied in accordance wigection 50Df this Manual.

2. Tensile Strength

The ResidentEngineer will choose test sitesThe Contractor is to atify the

ResidentEngineer 2sours before performing the tensile strength test least

onetensile test sitshould be providedor each span or at least aest site for
each 30Gquare yardsf deck surface. Tdsg will be performedn accordance
with ASTM C 1583. Ensur¢hatthe tensile testesults indicate atrength of at
least 25(osi with 100percent of the failure in the existing concrete detg&sting

resultsmustbe submittedo theResidenEngineer.
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3. Straightedge Test

Before sawcut grooving, the overlay surfaséould be tested with a 460t long
straightedge placegarallel and then transverse to the centerlirigirect the
Contractortognd hi gh ar e a :chgametlzetiosver edgehd the a
straightedge.

4. Pavement and Bridge Deck Smoothness

If the smoothness special provision for bridge deck and approach slab is included
in the contract, measurement of the smoothness of these elements will be required
for possible payment adjustment and/or grinding.

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Authorized
deviations from plan quantity must be documented by a change order.

Utilize the Contract Item Work Report withiGiteManager to verify that correct
guantities have been placed and paid. Add link for screen shot of the Report. Compare
the Contract Item Work Report with the documentation provided for each pay item to
verify the accuracy of the quantities submitted and to ensure that no features or gaps in
the extents of the work were omitted or duplicated. If the basis of payment is Plan
Quantity, ensure that the total quantities paid equals the plan quantity.

The Summary of Bridge Work Repo@DOT Form Hist4amust be submitted to ODOT
Bridge Division as soon as possible after the work is completed and prior to finalization
of the contract in accordance widDOT Construction Control Directive No. 20101116
This report enables ODOT Bridge Division to accurately maintain their inventory of any
work performed on all bridges within the state. Any structure classified as a bridge (span
or RCB) located on or off the highway system will require this report.

C. Protection of the Work

Ensure that the Contractor complies with the curing requirements for the specified length
of time. Ensure that the polyethylene membrane remains secure, that there is adequate
water supply, and that the soaker hoses are functioning properly.

Monitor thermometers on the deck. If the temperature of the deck drops below 50
degrees F, direct the Contractor to take corrective actions.

Ensure that the Contractor protects the deck against premature loading of the concrete as
required by the Standard Specifications.


https://www.odot.org/c_manuals/ccdirectives/con_ccd_20101116.pdf

S505CHECKLIST i ASPHALT CONCRETE OVERLAYS

Part 1: Preconstruction

Issue Yes | No | N/A Comments Initials
Contractor has submitted an acceptable work plat

Contractorodos mix desig

Contractorodos source of

Equipment Contractor has onsite conforms to its

approved work plan and tl&tandard Specifications

Back-up equipment is onsite and does not leak oil

fuel.

Part 2: During Construction

Issue Yes | No | N/A Comments Initials

Pre-Placement Check:

Existing overlays, asphalt, unsound concrete, ar
foreignmaterial are removed from the surface, a
properly disposed of.

The concrete surface is clean and bondable.

Equipment and materials specified in the
Contractorodos work pl at
in-place.

Air temperatures will ban compliance with
Section 505.04.E.

Checks During Overlay Placement:

A technical representative from the manufacture
present to recommend the acceptability of all
phases of the membrane operations.

The Contractor places theaterproof membrane,
primers and tack coats in accordance with the
manufacturerds speci fi
provisions.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

The type of membrane and tack being used mat
specification requirements.

Membrane placement only occuvgh the
membrangemperature of 58egrees F or higher.

The membrane is placed least 10 feet beyond
each end of the bridge onto the approachés tire
extents indicated on the Plans, with sufficient
overlap( at | east 6 Oprovidedtq i
ensure that water will not drain beneath the
membrane.

The temperature of the asphalt concrete mix
complies with the mix desigand does not exceed
the maximum temperature for the membrane

The length of time the membrane can be expose
will not be exceeded before the Contractor place
the asphalt overlay.

Pneumatic roller will be used to seat the membr
Vibratory rollers will not be used during the
pavement placement.

Checks after Placement of Overlay Material:

Overlay material is cured in the manner and for
time periodrequired.

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

Overlay is the appropriate thickness.

Overlay satisfies smoothness requirements.

Contractor protects the deck against premature
loading.




S505CHECKLIST i POLYMER CONCRETE OVERLAYS

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Contractor has submitted an acceptable work plat

Contractords source of

Equipment Contractor has onsitenforms to its
approved work plan and the Standard Specificatig

Back-up equipment is onsite and does not leak oil
fuel.

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Pre-Placement Check:

Existingoverlays, asphalt, unsound concrete, an
foreign material are removed from the surface, &
properly disposed of.

The concrete surface is clean and bondable.

The deck surface has been cleaned by-klasting
or waterblasting inaccordance with
Section505.04.C(1).

The surface has been sHubasted after
sandblasting.

Equipment and materials specified in the
Contractorodos work pl at
in-place.

Air temperatures will be icompliance with
Section 505.04.2).

Checks During Overlay Placement:

A technical representative from the manufacture
present during polymer concrete overlay
operations.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Polymer overage rates are at least @ablons per
100square feeand complies with Table 505:1 of
the Standard Specificatians

Polymer and aggregate compounds are maintai
at a temperature of at least 60 degrees F during
application.

The curing rate timeequired to open to traffiare
in accordance with Table 505:2 of the Standard
Specifications.

Thefinished overlay thickness measures at leas
Yainch from the highest point on the deck surfac
to the top surface of the polymer (not the peaks
the aggregate).

Checks after Placement of Overlay Material:

Overlay material is cured in teanner and for the

time period required.

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

Overlay is the appropriate thickness.

Overlay satisfies smoothness requirements.

Overlay meets tensile strengiuirements.

Contractor protects the deck against premature
loading.
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S505CHECKLIST i CONCRETE OVERLAYS

Part 1: Preconstruction

Issue Yes | No | N/A Comments Initials
Contractor has submitted an acceptable work plat

Contractorodos mix desig

Contractorodos source of

Equipment Contractor has onsite conforms to its

approved work plan and the Standard Specificatig

Back-up equipment is onsite and does leatk oil or

fuel.

Part 2: During Construction

Issue Yes | No | N/A Comments Initials

Pre-Placement Check:

Forms are mortar tight, cleaned, and oiled.

Delaminations have been removed by sounding
deck.

The concrete surface ¢¢ean and bondable.

Thedeck surface has been cleaned by-&festing
or waterblasting in accordance with
Section505.04.C(2) for newdecks

For existing decks, prepare deck surface using
hydrodemolition in accordance with Section
505.04.C(2).

Reinforcing steel is clean.

Splicedin new reinforcing steel replaces damage
reinforcing steel.

Reinforcing steel coating damage is repaired.

Ties are tight.
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Part 2: During Construction

Issue Yes | No | N/A Comments Initials

Support provides a stable reinforcing steel mat.

Clearances and spacing meet dimensions and
tolerances as required by the Contract.

Finishing machine rails are stable.

The dry run produces acceptable results for cov
and clearance.

Equipment and materials specified in the

Contractordos work pl at
in-place.

Checks During Overlay Placement:

No deleterious material has gotten on forms or
reinforcing steel.

Concrete temperature for the overlay material
ranges between 55 and @&grees F.

If the airtemperature falls below 55 degrees F,
Contractor follows the cold weather practices in
Section 505.04.E(3)(9).

Proportions meet the approved mix design.

High density, latex modified and early strength
concrete are mixed onsite, as applicable.

Time limits from batching to placement and
finishing are not exceeded.

Tested concrete meets requirements (slump, air|
temperature).

No grout is used in the overlay.

Concrete is placed #te specified rates.

Workers do not clean rakes or other equipment
beating them on epoxy coated rebar.

Vibrators are not drug across rebar or used to m
concrete.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Finishing machine provides a smooth surface.

NO WATER ISADDED TO THE SURFACE TO
AID IN FINISHING.

Fogging operations, for the entire overlay width,
begin immediately after concrete strike off.

Time from when the finishing machine strikes off
the concrete to the placement of the first layer o
wet burlap for curing does not exceg@iminutes.

Second layer of wet burlap is placed within
5 minutes of the first layer.

Wet burlap andhe misting hoses are placed
without damaging the concrete surface.

Once the concrete has cured enough to allow fo
traffic, check that soaker hoses are placed on th
burlap to supply water to maintain saturation.

White polyethylene film is placed over soaker
hoses and burlap.

Concrete surface temperature does not drop be
50 degree§ for the time period required by
Section 509.04.B.

Checks after Placement of Overlay Material:

Concrete is continuously water cured for at least
7 calendar days. (If more than p@rcent of the
portland cement weight consists of pozzolans, the
curing periodmustbe at least 10alendar days
except for Type C fly ash which remains 7 days

White polyethylene is secure and that burlap stay
continually wet during the curing period.

There is enough water to maintain curing during t
curing period.

Surface temperature of the overlay does not drop
below 50 degrees F.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Curing compound is applied within 30 minutes of
removing wet burlap and at a rate of at least 1 ga
perl160square feet.

Curing compound is applied uniformily 2
applications

Overlay is finished and textured in accordance wil
specified requirements.

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials

Overlay is the appropriate thickness and width.

Overlay meets compressive strength requirement

Overlay satisfies smoothnessjuirements.

Overlay meets tensile strength requirements.

Contractor protects the deck against premature
loading.
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SECTION 5067 STRUCTURAL STEEL
506.01 GENERAL

This work consists of providing, fabricating, and erecting sséeictures and structural steel
portions.

506.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

1 Contractod s r e s p o fumishhbthe Inecésgary taicoess and safety equiptoent
facilitate theinspection of all erection operations

1 Contract requirements regarding tlsetbmission of shop drawings, location of
fabrication andfabricatorcertification (AISC)

1 Use ofODOT certified welderso perform alffield welding

1 Contractod s r e s p opravidelthe heicassary tepmrts and/or certification before
startingfabrication

1 Contractod s requirement t o provi daad neet Bluy Am
associated documentation submittal requirements

1 Bracing and falsework requirementsaocordance wittsection 502 of theStandard
Specifications

1 Contractod s e r e ¢ roting thabgamsaare ndb beerected over traffic

1 If painting is required, th&€ontractorwill need to submit his proposed method of
preparation and the paint system to be used in accordancé&euiion 512 of the
StandardSpecifications.

1 If bolting is required, discuss Direct Tension Indicator (DTI) and the Rotational
Capacity Test in accordance witlsection 506.04(6)(d) of the Standard
Specifications.

1 If work is being performed on an existing structure and includes the removal of the
deck, discuss the method of removal to ensure thaCtmractordoes not cut or
otherwise damage the top flange of the beam. (If damage is observ€dntinactor
must suspend operations immediately and provide a method for repairing any
damage. Contact Bridge Division for recommendations.) Note that on continuous
span bridges, the top flanges are wider and thicker over the piers.

B. Acceptance of Materials

The contractor will submit its proposed sources of materials. The Resident Engineer will
verify that proposed sources of materials and products are @ueldied Products List

(QPL 1 Structural Ste¢l If a proposed source is not on QBL, the Resident Engineer
must contact Material Division immediately.
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Generally structural steel will be inspected ashmpedoy the Materials Division or its
representative attfea br i cat or 6s facility.

The Contractor must provide a Buy Amerigzertification in accordance with
Section106.01B of the Standar&pecifications including all required forms and mill test
reports as specified. Project specific certification letters from the Contractor and
subcontractors demonstrating their understanding and intent to comply with the Buy
America requirements should be submitted at the Preconstruction Conference and no
later than work beginning on steel containing items. Installation of steel products should
not begin until all required certification documentation, including the letters, have been
submitted.

Acceptance at the fabricatordés facility,
subsequent rejection. TheesidentEngineer may reject materials not negtContract
specifications osteel damaged during delivery or by improper handling. Qdwtractor

will immediately replace or correct rejected materials and work.

The use of foreign steel immacceptabland must be approved in advance by the Resident
Engineer in accordane@th Section106.01.B of theStandardSpecifications.

C. Preparatory Work and Contractor Work Plans
1. Work Plans

The Contractormust submit for approval working drawings for structural steel in
accordance with Section 105.@2 the Standard Specifications The working
drawings will be submitted dbctly to the Bridge Division. The working
drawings may consist of the following:

(a) Shop Drawings

Shop drawings showvthe dimensions of thecomponent parts of the
structure and details of miscellaneous parts. Brifgesion must
approve thedcations of shop welded splicedo field weldingis to be
allowed unless indicated on the shop drawings.

(b) Erection Drawings

Erection drawings show member locations. For steel superstructures that
require falsework support during erection in accordance withdpesd?2

of the Standard Specificatigrthe Contractor must subndtawings of the
proposed erection methpthcluding details of falsework bents, bridge
member attachments, erection sequence, and lifting point locations.

(c) Camber Diagram

Camber diagrams show the camber locations required on the Plans, at each
panel point of trusses or arch ribs, field splices, and fractions of span
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length at least at every tenth point of continuous beams and girders or
rigid frames.

(d) Transportation Drawings

If required by the Contract, transportation drawings must be submitted.
These drawingmustshow support points, tidowns, temporary stiffening
trusses or beams, and other details to support and brace the member.
Memberamust be shipped and storegright.

2. Welding Quality Control Plans

If any field welding must be performed on main load carrying members, the
Contractormust submit a quality control plan to the Resident Engineer for the
work in accordance with ANSI/AASHTO/AWSBridge Welding Cod®1.5.

The ResidentEngineer will submit the plan to the Materials Division for
approval, and may request assistance from them in the inspection of this work.

3. Check of Bearing Seats

A final check must be made of the elevation of bearing seats on the piers and
abutments before erection sfructural steemembers is scheduled to begin. If
bearing seats are found that need correction, it must be performed in the manner
and to the tolerances described in the
in Section 509.0K of the StandardSpecifications

Verify that beveled bearing plates are correctly oriented prior to erection and that
any temperature corrections indicated in the plans are addressed.

Verify distance between anchor bolts / bearing assemblies
D. Safety and Environmental Issues

Discuss with the Contractor its plan to protect workers and traffic during construction.
The planmustaddress how the Contractor intends to:

Provide fall protection for workers,
Prevent tools, materials, etc. from falling on traffic beneath,
Provide traffic control during construction, and

Take precautions when handling and working with existing structural steel given the
possible presence of leddised paint.

= =4 4 =
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506.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Ensure that the Contractor has submitted its proposed sources of materials. The
Residency will verify that no changes were made from the proposed sources of materials
and products and that they are still on @#L i Structural Steel If a proposed source is

not on theQPL, the Resident Engineer must contact Materials Division immediately.

Structural steemembers are inspected liye Materials Divisionor its representative
during fabrication and are stamped witharkings to indicate compliance with
specifications prior to shipment. The Residency Project Inspector must complete the
materialtest template for acceptance of this item. [Document in Template AM5002].

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the Standard Specifications including all required forms and mill test
reports as specifiedln most instances, determination of compliance with Buy America
requirements shoulde achieved prior to incorporating the product into the wdirkot,

the Resident Engineer will be responsible for withholding payment for this work until
compliance has been determine8teel products incorporated into the projébat were
manufactured or originated outside the United Statay be subject to removal and
replacement of the work, forfeiture of payment for the work and/or assessment of a
penalty to the Contract

There are some structural steel items that are provided without any inspection markings
These includéolts, nuts, washers, etc. Ensure that all required certifications and tests
reports have been received before making payment for these items. Usually the
unmarked structral steel is delivered to therdect site prior to receipt of the
certifications and test reports, in which cage Inspectorshould verify that all items

have been supplied by an ODOT approfadaticatoron theQPL T Structural Steel

Ensurethat the Contractorprovides a SkidmoreWilhelm calibrator, or an approved
boltd tension measuring device, at job sites that require the installation and tightening of
high-tension strength fasteners. Use the temmeasuring device for the rotatiofal
capacity test and to confirm theequirements of Tablg06:6 of the Standard
Specifications, as well as the wrench calibration. Ensure the bolting crew understands
the tightening method.

I f tightening bolts with D-aBpedfiedload andjfthenen t o
use a manual wrench to tighten to the Contract required tension. Record the number of
refusals of a 0.00mch tapered feeler gauge in the spaces between the protrusions.
Ensure the maximum number of refusals for coated DTls does not excelegtiean

the spaces on the DTI. THeesidentEngineer will reject the DTI if the number of

refusals exceeds the values in Taié:9 of theStandardSpecifications or if spaces

refuse the gauge.

Ensure that the paint systammedby the Contractorto coat exposed steel items is on the
ODOT QPL i Paint for Structural Ste@h accordanc&vith Section 512 othis Manual.
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B. Equipment and Methods

Ensure that th€ontractorhas equipment available to perform the necessary erection of
the structural steel members and aocordance withSection 506 of theStandard
Specifications includingbut not limited to the following:

1 Crane(s) of sufficient capacity to erect the members
1 SkidmoreWilhelm calibrator

1 Tapered feeler gauges

9 Drift pins and other necessary wrenches

Ensure that th€ontractodb s pr oposed met hods for prepara
ste¢ items are in compliance witheStion 512 of theStandard SpecificationsBefore

cutting or welding painted steghe Contractomustremovepaint within 9inchesof the

work.  Steel must be repaintedin accordance with Secti&l2 of the Standard
Specifications.

C. Construction Operations
1. Delivery and Storage

Whenthe steel arrives on the s@é@dprior to erectionit should be inspected for
damage and quality of fabrication as thoroughly as time and conditions permit.
Structural steel members must have an ODOT approved inspetiomp If
fabricated steel arrigeonsitewithout an inspection stamp, notify the Materials
Division. When theContract orPlan notes allow fabrication of the structuradedt
onsite or allow the installation of used structural steel sections, the inspection
stamp may not be required.

(a) Damage

Inspect pieces at point afelivery and report any damagmused by
shipment to the Resident Enginedrhe nature and extent of any damage
that may have occurred because of loading, transit, or unloading should be
notedand reported to Bridge Divisioglong with the identifying piece
mark. If corrective work isdeemed necessary by Bridge Divisi@aavise

the Contractor immediately so that the responsible party can be notified
and correction can be performed in the most advantageous |locatign.
damage observed to the shop applied coatings (paint) must be repaired
immediately to prevent rusting of the steel. Acceptance does not prevent
subsequent rejection. The Department may reject materials or work not
meeting Contract specifications.

(b) Storage

Structural steemmembersstored osite shall be supported off the ground
on blockingwhere it will not be affected by drainggendbeams will also
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be stored in an upright positionOften, contractos will secure angle iron
across the top flanges of adjacent beams to prevent them from tipping
over. If angle iron or other metal is secured across the top of the beams, it
is important toensure that the Contractor has not secured the angles or
other metal by welding it to the beam.

Fastener systems (®| nuts and washers) storedsib@ should remain in
their original, sealed container until immediately prior to use. Opened
containers should be resealed if there is any delay in the installation of the
remaining bolts.

2. Field Splice Assembly

The beams or girders to be spliced must have their ends brought together at the
correct relative elevation with respect to support points,hehdl at the elevation

(and in correct alignment) so that heavy drifting is not necessary to align the
holes. No tack welding will be allowed unless authorized by the Bridge Division.

The fastener systems are coated with a water soluble lubricant at the {aetory
Figure 5061). Once assembly beginsmustbe completed in a timely manner to
prevent the degradation of the lubricant. Do not allow the use of fastener systems
thatexhibit signs of rusting. Ensure that the fastener systems are compatible with
the type of structural steel being usedg(, weathering steel fastenemsustbe
usedwith weathering steel membgrs
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Bolt assemblies must be
stored in the original sealed
containers to maintain proper
lubrication.

Figure 506:1. Photo. Proper Lubrication of Bolt Assemblies

Sufficient pins must be installed to obtain accurate alignment of parts and
sufficient bolts tosecure the splice Splices and field connections should be
assembled with at least tweglindrical driftpins per part. Thenmustbe at least
eightcylindrical driftpins per splice or connection: a minimum of four driftpins
in the web, two driftpins in the top flange, and two driftpins in the bottom flange.
The pinsmustbe placed in the corner holes of the splice plates.

At least every other diaphragmustbe erectedat the time the beams are set in
place (see Figure 5062). Where field bolted diaphragms are required by the
Contract,they should beset in place with bolts or driftpins placed in half of the
connection holes. Where field welded diaphragms are required by the Contract,
they should beset in place by &.75inch makeup bolt or temporary clamp at
each connection point until the welding is completed.
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To preven} beams from tipping,
install diaphragms before releasing
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Figure 5062. Photo. Diaphragm Installation

The Contractor shouldhstall additional cylindrical driftpins to align the parts.
The remaining holeshould be filledwith bolts, tighteedfrom the most rigid part
of the connection to the free edgddie g/lindrical driftpinswill be replacedwith
tightened bolts.

Before the beams or girders are released and allowed to ddflecfontractor
mustcomplete tightening of all bolts, then release temporary erection supports at
a splice or connection. Ensure compliance with any special assembly and support
situations indicated on the erection daldework drawings.

Fitting-up bolts may be the same higtiength bolts used in the installation. If
other fittingup bolts are required by the Contract, the same nominal diameter as
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the highstrength boltsnustbe used A tapered, cylindrical drift pin of sufficient
sizemustbe usedo properly align the splice without causing damage to the bolt
holes.

Due to the possibility of damaging the threads on the bolts, any bolts installed
prior to installing the drift pinsustbe replaced.

On some beams and girders it is possiblethe initial bolts used tsecure the
splice to become loose when the remaining bolts are installed. After all the
remaining holes have been filled with bolts and tightened to at least a snug tight
condition,ensure thathe initial bolts are still snug tight.

When the splice is made on the grouall operations to complete the splice shall
be performed.

(a) Bolt Tightening
(1) Turn -of-the-Nut-Method

This methockentailsthe following steps:

1 Snugtightering all of the bols within the connection

1 Match maring the protruding end oéll of the bols and the
adjacent surface of the nut; and

1 Finaktightering of all of the nus the additional specified
rotation.

Greater variation in tension is usually obtained when the-8ght
condition is performed with power wrenches. More consistent
tension is obtained with spud wrenches. Snug tight is
accomplished by either an impact wrench or an ordinary spud
wrench. If an impact wrench is used, snug tight is achieved when
the impact wrench begins to impact or hammer on the bolt. This
will happen almost immediately after tightening with the impact
wrench begins. When a spud wrench is used, -s5ghg is
achieved when the full effort of worker is applied to the spud
wrench and the nut cannot be tightened any further.

Bolts must be match marked after the bolts have been tightened to
a snugtight condition. The Inspectormust ensure that the match
marks are placed on all the bolts prior to final tighteninithe
purpose of the match mark is to measure the amount of rotation of
the nut relative to the bolt. The match marks must be placed
properly in order to measure this rotation. The match marks must
be placed on the end of the bolt and the adjacent surface of the nut.
Contractors have placed match marks in several other locations;
however, none of these locations allow the relative rotation of the
nut to the bolt to be measured
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During final tightening, all of the specified rotation must be
performed. Although the bolts may be owghtened in the snug
tight condition by power wrenches, the full specified rotation is
still required. A maximum tension is not specified and excessive
tension is not cause for rejectionsurethat all bolts have been
turned the required amount by observing the match mark locations.
If the Contractorremoves a bolt after completion of the final
tightening, that bolt will be disposed of and may not be used again.

(2) Installation of Alternative Design Bolts

If alternative design fastenergre used ensure that they are
installed in accordance with the manufactuerecommendations
and as approved by Bridge Division.

(3) Direct Tension Indicator (DTI) Method

If the Contract requires use DT Is (conforming to Sectio@24.02
of the Standard Specificationajth high-strength boltgo indicate
bolt tension, verify that the Contractoomplies withthe testing
and installation requirements ine&ion506.04.F(6)(d)6)of the
Standard Specifications.

DTIs mustbe installedwith the protrusias against the head of the
bolt andthe nutturnedto tighten the fastenefThe element against

the DTI must be preventeétom turning during installation and

final tensioning.

There are two stages tastaling fastenes using DTIs:

91 First, the Contractor will ug the connection with bolts
installed in the connection holes, aen will tighten them to
bring the plies of the connection into firm contact. If the
number of spaces in which a 0.066h feeler gauge is refused
exceeds those | isted wunder A Ma x
in Table5 06 : 9, AnDirect Tension 1 ndic
assemblymust be replacednd resnug.

1 The connectiors then tightenedntil thenumber of refusals of
the 0.005inch feeler gauge is equal to or greater than the
number l i sted under AMIi ni mum |
Table506:9. Tominimize relaxation of previously tightened
fasteners, fasteneshould be retighteneflom the most rigid
part of the connection to the free edges. If no gap remains, the
fastener is over tensioned and must be replaced.

Perform verification testing in accordance wihction 506.03A

of this Manual. If any changes are mauethe fastener system
being used or if conditions in the existing system change, they
must be reverified.
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3. Welding

No attachments, other thémosespecifiedin the Plans,maybe made by welding

to any main structural members such as beams, girders, cross bracing, truss
members, etc., unless accepted byBhege Division The Contractor may not

weld stayin-place forms or their support straps to the beams.

Any field welding must be performed in accordance with ANSI/AASHTO/AWS,
Bridge Welding Cod®1.5. The ResideriEngineemmay request assistance from
the Materials Division in the inspection of this work.

(a) Approval of Welders

All field welders must be approved by the Materials Divigmior to any
welding. Ver i fy approval of all welders b
Operator Certification Card and determining if they have satisfactorily
welded on a Department project within the last twelve monfhdist of

gualified welders is maintained by tMaterials Division and is available

in SiteManagerand on the ODOT Materials & TestingGide webpage

(Field Welder Lis}.

Once the work has been satisfactorily completed, sign and date the
wel der so Wel der Op er anhdo docuntgetrihi f i c a
SiteManager to enable the welder to keepirthoertification current

[Document in Templat€94043

(b) Electrodes and Welding Procedures

The use ofshielded metal arc electrodes (stick welding) isdhly pre
approvedwelding procedure. Electrodes used to make all permanent
welds to steel must be of the low hydrogen t{##@018) unless otherwise
approved by Bridge Division.

In order to prevent moisture in the atmosphere from being absorbed by the
electrodes (which can cause potential cracking of the weld), all stick
electrodes must be purchased in a hermeticagled container or must be
dried in an oven at 450 to 500 degrées$or two hours and stored in a
suitable container that will maintain a temperature of not less than
250degreesk. After removal for use, stick electrodes exposed to the
atmosphere for more than four hours must bdried at a temperature of

450 to 500 degredsbefore use.

When electrodes have become wet, the coating on the electrode is altered.
Drying the electrodes does not restore the electrode coating to the original
manufactured condition. Therefore, electrodes that become wet shall not
be used.
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(c) Weather Restrictions

Do not allow theContractorto weld during rainy or foggy conditions.
Welding in wet conditions will caudgydrogen embrittlement and result in
fatigue cracking of the weld.

Do not allow theContractorto weld when the base metal temperature is
below 50 degrees F, unless they preheat andhgadtthe metal to the
temperature specified in the ANSI/AASHTO/AW®Rridge Welding
CodeD1.5 Allowing the weld to cool too rapidly to the ambient
temperature will cause cracking of the weld.

(d) Welding Inspection

Observe e welding operations andnspect complete welds for
conformance to thd’lans and shop drawings. Fillet welds must be
measured with the use of a weld gage or other method that will show the
length of the sides in contact with the steel. Deficient welds must be built
up to the required size. Badbpaped welds or welds containing defects
such as cracks, pits, craters, and undercutting must be corrected to the
satisfaction of th&esidenEngineer.

Figure 5063 andFigure 5064 show pitted weldsequiringrepair work

The ResidenEngineemay request assistance frone Materials Division
in the inspection of this work.



Observe pitted welds that
need to be repaired.

Figure 506:3. Photo. Pitted Welds in need of Repair
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Observe pitted welds th'ét
need to be repaired..

Figure 5064. Photo. PittedWelds in need of Repair

Complete joint penetration welds are when penetration by the weld metal
extends hroughout the full thickness of the base metal in a joint with a
groove weld(two pieces of structural stebutt welded together, such as
when a section of beam is removed and replaced due to an overheight
beam strikg (seeFigure 5065) UltrasonicTesting (UT) is required on

all complete joint penetration welds prior to acceptance. Résdent
Engineer must contact the Materials Division for UT testing.
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An example of a%&
vehicle impact.
Note that the

Figure 5065. Photo. Deformation Caused by Vehicle Impact

(e) Arc Strikes

Occasionally during the welding operation, the electrode will come in
contact with an area of steel that is not to be welded. This contact will
result in a small burnt spot (or arc strike) in the steel. If not properly
removed, an arc strike has the potential of propagating fatigue craoks.
strikes are detrimental to thetégrity of the structural steel; therefoik,

arc strikes areobserved, suspend the welding operations immediately,
until welding can be performed without arc strikes.

All arc strikes must be removed by grindimgaccordance with Section

3.10 of theBridge Welding Cod®1.5. These arc strikes can result in
unacceptable hard spots or small cracks. Therefore, after the arc strikes
are removed, the Contractor must check every location where they occur
where the steel is in tension. The Contractor must perform a magnetic
particle test on all arc strikén these locations tensurethat no cracks are
present. Hardness tests must also be run on all locati@msuce that no
unacceptable hard areas are present. Hardness values shall not exceed the
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higher of Rockwell C30 or the hardness value measured in the steel
outside the location of the arc strike. If the above testing reveals

unacceptable results, the flaw can be removed by grinding and the steel
shouldbe retested tensurehat the flaw has been completely removed.

Notice where arc strikes were properly removed
by grinding.

Figure 5066. Photo. Proper Removal of Arc Strikes by Grinding

Normally, the Contractor is not equipped nor has the knowledge to
perform the above tast. Therefore, he will normally make
arrangements for a private testing laboratory to perform the required
testing. Contact Materials Division if any assistance is required.

() Cleaning Of Welds

The finished weld must have all slag removed and be neutralized by
vigorous wire brushing to remove any film that waffect the proper
adherence of paintAll welds that are to hae ultrasonic testing performed
shall be ground smooth to the base metal.

131



(g) Stud Welding

Shear studs are short rods that have been welded to a piece of steel for the
purpose of anchoring that steel to concréegpically, the shear studs are
attached to the beams when they are fabricated, and no additional testing
is required. However, when the studs are attached to the beam in the field,
they must be attached in accordance with Section 7 ddridge Welding
CodeD1.5, asthere are additional requiremerits inspecing the weld

joining the shear stud to a piece of steel.

When the first twasstuds welded on each beam or girder cth@y mustbe
bentto 45degreeduy striking the studs with a hammer. |If failure occurs
in the weld of either stud, the welding procedorest be corrected. Do
not allow the Contractor to resume welding operationtil satisfactory
test results are obtained for twoccessive studs. In addition to the first
bent studs, e of every hundrestudsmustbe bent to 45 degreeghen
the temperatie of the base metal is below 32 degrees

Visually examine hie studs after they have been welded. If they were
welded properly therenustbe weld metal completely around the base of
the stud (360 degree flash).

In addition to a visual examination, the studs must be bent to an angle of
approximately45 degreedrom their original axis.The studs may be bent
by either striking them with a hammer or bending the wsiitial a pipe.

If the visual examination does not reveal a-8@@ree flash or if the weld

fails when the studs are bent over, the Contractor must make corrections to
his procedure and two more studs must be welded and testedmustis
continue until two consecutive studs are tested and found to be
satisfactory.

After the studs have been welded, it is necessary to test the stndsite

that they have been installed correctly. Test the studs by giving each one a
light blow with a hammer. When the studs are tapped, they should emit a
ringing sound. Any stud that does not emit a ringing sounstbe bent
approximately 1%legreegrom its original axis.

Perform a visual inspection in addition to tapping the studs with a
hammer. Any stud that does not show a 360° flash may be repaired by the
Contractor by fillet welding the missing flash. Any stud that the
Contractor elects not to repair, or any stud that the Contractor has not
repaired properly, must be bent to an angle of approximately 15° from its
original axis.

Any stud that does not pass the bend test must be replaced. All studs that
have been bent and have not faiedstnot be straightened.
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4, Bearing Adjustment

When steel beams or girders are first landed, and before sole plates are fastened,
bearings may be set approximately plumb. After all beams or girders between
expansion joints are in place and the overall length has been checked, temperature
correctionsshould be madén the plumbness of the bearings. The length of
bridge from the fixed bearing and the deviation in temperature of the steel from
60 degreesF must be used impositioning the anchor bolts in the slots in
accordance with the table shown in fl@ns

Adjustments should be made on a cloudy dayearly in the morningvhen a
temperature differential I n the steel [

D. Safety and Environmental Considerations

Ensure that the Contracteaomplieswith its plan to protect workers and traffic during
construction. This includes:

Providing fall protection for workers
Preventing tools, materiadtc. from falling on traffic beneath
Providing traffic control during constructipand

Taking adequate precautions when handling and working with existing structural steel
given the possible presenceledd based paints.

= =4 4 A

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E. Documentation
1. Daily Work Report
Record the following information, as appropriate:

1 Location quantity anddescription of worlof structural steel members
erected, connected, repaired, ete. (span #, beam line)

1 Any conditions requiring corrective actionsdividual contactegand their
recommendations

Who performs the corrective actions
Verification anddocumeration ofthewe | der 6 s qual i fi cati on
Where shear stud testing is performed

Results ofSkidmoreWilhelm testing, turn of the nut method, and/or DTI
testing for bolted connections

= =4 4 =
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2. Measurement and Payment

The Resident Engineer may process payment for material on hand for structural
steel elements when requested by the contractor in accordanceSegiibn
109.07 of the Standard Specifications and the procedures prescribed in
Construction Control Directive No. 1993073Mocumentation and payment for
these items will usually be performed by the Residency Office personnel
(Auditor, Lab Manager, etc.) and will be completed within the SiteManager /
Contract Administration / Stockpiled Materials window.

When pay items are Pay Plan Quantity, no calculations will be required.
Documentation of a Pay Plan Quantity item may be performed within the
SiteManager / Daily Work Reports / Work Items tab. Authorized deviations from
plan quantity must be documented by a change order.

Documentation of theséems will be performed within the SiteManager / Daily
Work Reports / Work Items tab.

a. Select the appropriate pay item from the list of contract pay items.

b. In the appropriate field, enter the descriptive locatiocn,Br i d gie 0 A0

Span #1i Beam #3) or the station to station extents and location.

c. In the Placed Quantity field enter the pounds of structural steel complete
in place. This quantity will either be as shown on the plans or as indicated
by invoice/approved shop drawing, if the structural steel item is not
specified as Pay Plan Quantity.

d. In the Remarks bubble enter the Book/Folder/Envelope # to provide the
location of the documentation for the calculations (i.e., ticket audit
spreadsheet, truck load tickets, etc.), or explain how the quantity was
derived (i.e., number of bags multiplied by the weight per bag, certified
truck load weight, etc.).

e. For additional areas or additional locations, with different dimensions,
sel ect the O6Newd button to create

506.04 POST-CONSTRUCTION CONSIDERATIONS

A.

Acceptance of Materials

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the StandardSpecificationsincluding all required forms and mill test
reports as specifiedThe Resident Engineer will be responsible for withholding payment
for the work until compliance has been determined

B.

Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Documentation
of a Pay Plan Quantity item may be performed within the SiteManager / Daily Work
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Reports / Work Items tab. Authorized deviations from plan quantity must be documented
by a change order. The authorized quantity deviation must be documented in the change
order (.e.,description, explanation, attachment, etc.).

When quantities are calculatdadce(,summary of invoices, spreadsheet, hand calculations,
etc.), calculations must be placed in a Book, Folder or Envelope for comparison with the
guantities on the Contract Item Work Report.

Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Compare the Contract Item Work Report with the
documentation provided for each pay item to verify the accuracy of the quantities
submitted and to ensure that no features or gaps in the extents of the work were omitted
or duplicated. If the basis of payment is Plan Quantity, ensure that the total quantities
paid equals the plan quantity.

The Summary of Bridge Work Repo@DOT Form Hist4amust be submitted to ODOT
Bridge Division as soon as possible after the work is completed and prior to finalization
of the contract in accordance widDOT Construction Control Directive No. 20101116
This report enables ODOT Bridge Division to accurately maintain their inventory of any
work performed on all bridges within the state. Any structure classified as a bridge (span
or RCB) located on or off the highway system will require this report.

C. Protection of the Work

Ensurethatthe Contractorcompletes diaphragm construction in a timely manner or takes
appropriate action to brace the beams and prevent any moveAshown inFigure

5062, the crane should not be released until the diaphragm installation is complete to
prevent movement.

Obtain survey of haunch grades mein Section 504of thisManual.

Ensure theContractordoes not perform any welding to the steel members other than that
indicated in the plans.¢., stayin-place deck formsustnot be weldedo the beams)

Verify that the cantilever is properly braced@he Contractor must submitdring detail

to the Resident Engineer for review aagprovalprior to placing the deckThe Resident
Engineer may seek input from Bridge Division if needéithe bowing seen ifrigure
5067 is the likely result of inadequate bracing during the deck pour. Similarly, the
sagging inFigure 5068 was also due to improper beam bracing.

If work was performed on an existing structure and included the removal of the deck,
verify that theContractordid not cut or otherwise damage the top flange of the beam. If
damage is observedirectthe Contractorto provide a method for repairinge damage.
Bridge Division must approve th@ontractodb s r epai r met hods.
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Notice the bow in the exterior beam 7/31/07

due to the lack of bracing during the
deck pour.

e
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Figure 506:7. Photo. Bowing of Exterior Beam due tolnadequate Bracing
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Figure 5068. Photo. Sagging due to Inadequate Beam Bracing



506 CHECKLIST 17 STRUCTURAL STEEL

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Contractorhasprovided safety equament and acces
for inspection.

Fabricatorhas the requirelvel of certification

Contractor has submitted shop drawings.

Contractor will provide proper material certificatiof
and test reports before erection including the Buy
America letters from the Contractor and
subcontractors.

Contractor will use®ODOT certified welders for any
field welding.

Welding quality control plans for field weldirtgve
beenapproved by Materials Division.

DTI bolt tensioning and SkidmoraWNilhelm
calibration test that must be performed before
erectionhave been discussed with the Contractor

Paint system for thBroject and any preparatidrave
been discussed with the Contractor.

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Field Welding and Repairs

Welding quality control plan has been approved

Materials Division has been contacted for aid in
inspection.

Falsework has been design and installed in
accordancevith Section 502o0f the Standard

Specifications
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Paint is removed before any cuts or welds are
made.

Steel edges to be welded are ground properly.

Only E7018 electrodes are used.
1 They come in sealed container.

I Heated in ovenat250 degeesF for 4 hours
before use.

I Used within 4 hours of heating.

Slag from the last weld is removed before it is
welded over.

Welds are performed on dry low humidity days.
The steel is p-heated on cold days.

The welds are smooth with no flaws such as
bubbles or cracks.

Arc strikes are ground out.

|l nspector has signed ¢
Operator Certification Cardnd documented in
SiteManager Template C94043 once welding is
completed.

Field weldsare only made as shown in thiais or
approved by Bridge Division.

Beam Erection:

ContractorhassubmittedBuy America certification
including all required forms and mill test reports
specifiedprior to installing steel.

Check bearing set elevations and size and have
Contractor correct any that are out of tolerance.

Verify distances between anchor bolts and beari

asemblies on a beam line are witholerance.




Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Verify that the anchor bolts afmbaring assemblies
are not witln 6 inches of the edges of the
abutments or pier caps.

SkidmoreWilhelm calibration test has been
performed on the bolt assemblies.

Verify that shop drawings, erectialnawing,
camber drawings, and transportation drawings h
been approved by Bridge Division.

Verify that materials reporf®r charpy \notch,
strength, Bly America, etc. are available.

Inspect beams upon arrival for inspection stamp
andany damage.

Checkthe Contractod paint system for
compliance with th€ontract.

Beams should be erected as they are delivered,
if they are stored, ensure they are stored upright
blocks, and supported to prevent tipping.

Verify that the plates to be spliced are clean and
holes match. They usually have an identificatior
matching the splice to the beams.

Verify that the fasteners are lubricated. Reject &
that have any form of rust.

Verify Contractofs DTI clearance measurements
for snug tight and tightened conditionEhis is
one of the most critical items.

Fasteners can only be tightened one time. Reje
any fasteners that are reused.

Ensure beams are braced until theytie together
with diaphragms.
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Part 3: PostConstruction

Issue Yes | No | N/A Comments Initials

Payment for the work should not be made until all
requiredBuy Americacertification has been
approved by Materials Division

Ensure that nfield welds are made to beams.
Common occurrences are:

1. Diaphragm bolt holes daot align so the
Contractor field welds them to the
diaphragm connection plate.

2. The welder starts before or ends after the
support steel strap to channel connection
steel stayin-place forms. That small arc
strike or weld has to be ground out.

3. Overhang bracing is field welded to beams
or studs.

There are arc strikes around expansion joint weld
bearing plate welds.

Ensure beams are clean after deck placement.
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SECTION 50717 BEARING ASSEMBLIES
507.01 GENERAL
This work consists of providing and installing bearing assemblies and elastomeric bearing pads.
507.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

91 Contractor to provide source of bearing assemblies (anchor bolts and nuts, bearing
plates and elastomeric bearing pads)

1 Types of bearing assemblies specified on the project; stainless steel or weathering
steel and fixed oexpansion.

1 Contractor to submit shop drawings to ODOT Bridge Division

1 Contractob s requi rement t o provi daad nzeet Bluy Am
associated documentation submittal requirements

1 Contractor to submit source for-EZU paint systenfior weathering steel bearings

1 Proper orientation and positioning of the bearing plates if they are beveled and/or
slotted

B. Acceptance of Materials

The contractor will submit its proposed sources of materials. The Resident Engineer will
verify that proposed sources of materials and products are @ueldgied Products List

(QPL 1_Structural Steebr QPL T Prestressed Concrete Bridge It¢mdf a proposed
source is not on th&PL, the Resident Engineer must contact Material Division
immediately.

Generallystructural steel plates used in bearing assemhblesthe bearing assembly
itself will be inspected andtampedoy the Materials Division or its representative at the
fabricatoros facility.

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the Standard Specifications including all required forms and mill test
reports as specified. Project specific certification letters from the Contractor and
subcontractors demonstrating their understanding and intent to comply with the Buy
America requirements should be submitted at the Preconstruction Conference and no
later than work beginning on steel containing items. Installation of steel products should
not begin until all required certification documentation, including the letters, have been
submitted.

Acceptance at the fabricatordés facility, d
subsequent rejection. TheesidentEngineer may reject materials not meeting Contract
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specificationsand steel damaged during delivery or by improper handling. The
Contractormustimmediately replace or correct rejected materials and work.

The anchor bolts, nuts and washease provided without any inspection markings
Ensure that all required certifications and tests reports have been received before making
payment for these items. Usually the unmarked structural steel is deliveredPtojdue

site prior to receipt of the certifications and test reports, in which casiespector
should verify that all items have been supplied by an ODOT approved fab(iQ&tbii
Structural Steél

Field welding of beams to anchor plates is to be performed by a welder certified by the
Materials Division. Verify thatthe welder is certified by checking his welding card prior

to welding. A certified welder must have tested or have performed a satisfactory weld in
the presence of an ODOT inspector within the last year as witnessed by signature and
date on the card back.

The bearing pads will be inspected by Materials Division or its representative. This
inspectionmaybe performed in one of two ways:

1 Bearing pads furnished with precast concrete or structural steel beams will be
inspected by a Materials Division repre:¢
identifying mark or stamp will be provided on the paad certification will be
supplied to the Materials Division for distribution to the Residency.

1 Bearing pads furnished by ti@®ntractor or diredy shipped to théroject site will be
inspected bythe Materials Division. A sample pad must be delivered by the
Residency to the Material Division for nalestructivetesting, &er which the
Materials Division will providecertification. The pad may be picked up by the
Residency and returned to tReoject site for use. In the event that the pads are
deemed cumbersome by the Materials Division, an inspector from Materials Division
will visit the Project site for testing.

C. Preparatory Work and Contractor Work Plans

Before work involving the installation of bearing devices begins, consider the following
guidelines:

1. Contract Plans and Specifications

Review the Contract. Pay particular attention to the location and types of bearing
devices required. Know the certification and installation requirements for each
type of bearing to be installed.

2. Inspection Upon Delivery

Ensure that the bearings have been delivered to the correct location and are the
proper type for the structure. Check that each beavesgproperly packaged to
prevent damage and contaminatioWerify that the bearing plates have been
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stamped with acceptable ODOihspection markings Do not allow the
installation ofbearings that fail to meet these delivery requiremants Bridge
Division has been contacted and the issues have been resolved

D. Safety and Environmental Issues

Ensurethat the @ntractor is aware of employee safety requirements when welding the
beam to the painted bearing plate.

507.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Ensure that the Contractor has submitted its proposed sources of materials. The
Residency will verify that no changes were made from the proposed sources of materials
and products and that they are still on @RL i Structural Steebr QPL i Prestressed
Concrete Bridge Items|f a proposed source is not on QPL, the Resident Engineer
must contact Materials Division immediately

Components of the bearing assemblies are inspected by Materials Division during
fabrication and the bearing plates are stamped with markings to indicate compliance with
specifications prior to shipment. Written certification will follow in approximately two
weeks. The Residency Project Inspector must complete the AM5002 material test
template for acceptance of these iterfi3ocument in Template AM5002]

The Contractor must provide a Buy America certification in accordance with
Section106.01B of the Standard Specifications including all required forms and mill test
reports as specifiedln most instances, determination of compliance with Buy America
requirements should be achieved prior to incorporating the product into the Mvark,

the Resident Engineer will be responsible for withholding payment for this work until
compliance has been determinegteel products incorporated into the projébat were
manufactured or originated outside the United Statay be subject to removal and
replacement of the work, forfeiture of payment for the work and/or assessment of a
penalty to the Contract

If required on thd”roject, verify that the paint systensedby theContractor to coat any
exposedweatheringsteel items is on the ODODPL i Paint for Structural Steah
accordancevith Section 512of thisManual.

B. Equipment and Methods

Ensure thatth€o nt r act or 6s proposed methods for pr
weatheringsteelitems are in compliance witBection 512 of th&tandard Specifications

Welding must be performed in accordance with ANSI/AASHTO/AMBBdge Welding
CodeD1.5. The ResiderEngineermay request assistance from Materials Division in
the inspection of this work.
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Construction Operations
1. Concrete Surface/Bearing Seat

Conduct dinal check of the elevation of bearing seats on the piers and abutments
beforethe scheduled start gflacement of bearing assemblie¥erify that the
concrete surface is clean and freeccks. If bearing seats are found that need
correction, it must be performed in the manner and to the tolerances described in
the Section 509.04K of th&tandardSpecifications

2. Installation/Adjustment

Check to ensure thabearing plates are positioned to the correct grade and
superelevation and are in full contact with the bottom flange of the gveefy

that beveled bearing plates are correctly oriented prior to erection and that any
temperature corrections indicated in the plans are addressed. Verify distance
between anchor bolts / bearing assemblies.

Two anchor nuts must be placed on each anchor bolt and tightened one against the
other. There must be a 1if&ch gap between the bottom of the bottom nut and the
top of the washer on the anchor plate.

3. Protection of Bearings

Ensure field welding of bearinglates to bottom flanges or embedded sole plates
arein accordance with Sectiof24.03 of theStandard Specifications, including
that the welder is certified. Ensure that any paint and/or primer is removed from
weld location prior to welding.The elastomec or bondd bearing padsiust not

be exposedio temperatures greater than 400 degfeedf bearing plates are less
than 1.5nchesthick, the Contractor mugtrovide temperature measurements of
the steel adjacent to the elastomer to enthaiethe steel does not exceed the
temperature limitations.The elastomeric bearing padsust be replaced the
temperature exceeds 408greed-.

All field welders must be approved by the Materials Divisjomor to any
welding. Ver i fy approval of al |l wel ders by
Operator Certification Card and determining if they have satisfactorily welded on

a Department project within the last twelve monthslist of qualified welders is
maintained by thélaterials Division and is available in SiteManaged on the

ODOT Materials & Testing-6&uide webpagéField Welder Lis}).

Once the welding has been satisfactoril
Welder Operator Certification Card and document in SiteMan@genable the
welder to keep their certification current. [Document@mplateC94043.

If the centerline of the bearing does not horizontally line up withimcl of the
vertical bearing stiffener, weld additional bearing stiffeners to the steel beam or
girder. Contact Bridge Division for location of additional stiffeners.
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D.

In welded areas, repair the primer and paimt weathering steebearing
assemblies with the HE-U paint inaccordance with Sectidil2 ofthe Standard
Specifications.

Safety and Environmental Considerations

Bearing assembly components are heavy and cumbersome to. haladke should be
taken to avoid personal injury.

Ensurethat the @ntractor is aware of employee safety requirements when welding the
beam to the painted bearing plate.

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E.

Documentation
1. Daily Work Report
Record the following information, as appropriate:

1 Locationand typeof bearing assemblies installezld.abutment or pier #,
beam linefixed or expansion

1 Any conditions requiring corrective actiorteeindividual contacted and their
recommendations

1 Who performs the corrective actions
1 Verification and documentationofe | der 6 s qual i fications

2. Measurement and Payment

When pay items are Pay Plan Quantity, no calculations will be required.
Authorized deviations from plan quantity must be documented by a change order.

A partial payment of an AEacho pay itenm
for an AEacho pay item must be made by

Documentation of theséems will be performed within the SiteManager / Daily
Work Reports / Work Items tab.
a. Select the appropriate pay item from the list of contract pay items.

b. In the appropriate field, enter the descriptive locatiom,Br i d gie 6 A
Abutment #1i Beam #3) or the station and location.

c. In the Placed Quantity field enter the number of bearing assemblies
complete in place. This quantity will either be as shown on the plans or as
actual counted in place.

d. In the Remarks bubble, document the method used for calculating the
quantity (i.e., spreadsheet, hand calculations, etc.) for each item and
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provide the physical location (Folder #, Envelope #, File, etc.) of the
supporting documentation for the quantities shown

e. For additional areas or additional
create a new row for the selected pay item

507.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials

Verify that all items previously installed have the proper identifying marks or
certifications and that all required certifications have been received from Materials
Division.

The Contractor mustprovide a Buy America certification in accordance with
Section106.01.B of the Standafpecifications including all required forms and mill test
reports as specified. The Resident Engineer will be responsible for withholding payment
for the work until compliance has been determined

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Authorized
deviations from plan quantity must be documented by a change order. A partial payment
of an AEacho pay item is not acceptable.
must be made by change order.

Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Add link for screen shot of the Report. Compare
the Contract Item Work Report with the documentation provided for each pay item to
verify the accuracy of the quantities submitted and to ensure that no features or gaps in
the extents of the work were omitted or duplicated. If the basis of payment is Plan
Quantity, ensure that the total quantities paid equals the plan quantity.

C. Protection of the Work

Perform a final check of the beariagsemblies to ensure that full contact and bearing is
made between the beams and the plates and between the plates and the pads. Contact
Bridge Division if any irregularities are observeshd require corrective work based on
Bridge Divisionbs recommendati ons.

If required on théroject, verify that the bearing assemblies and any expesathering
steel items have been painted utilizing the approved paint system proposed by the
Contractor.



507CHECKLIST 7 BEARING ASSEMBLIES

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Surface is clean and free of cracks.

Contractor will provide proper material certificatio
and test reports befonastallation, including the Buy
America letters from the Contractor and
subcontractors

Materials have the proper identifying marks.

Bearings are the proper type for the structure.

Contractor will use ODOT certified welders for any
field welding

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

ContractorhassubmittedBuy America certification
including all required forms and mill test reports a
specifiedprior to installing steel.

Bearing plates are positioned to the correct grade
superelevation and are in falbntact with the botton
flange of the girder.

Beveled bearing plates have correct orientation.

Temperature corrections are addressed, as applic

Paint and/or primer are removed from weld locatic
prior to welding.

Welders aré®©DOT certified.

l nspector has signed
Welder Operato€Certification Card and

documented in SiteManager Template C9404
once welding is completed
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Part 2: During Construction

Issue Yes | No | N/A Comments Initials
Contractords paint sys

requirements.

Elastomeric or bonded bearing pads are not expo

to temperatures greater than 400 degrees F.

Part 3: PostConstruction

Issue Yes | No | N/A Comments Initials

Full contact and bearing exists between the beam
and the plates, and between phetes and the pads.

Payment for the work should not be made until all
requiredBuy Americacertification has been
approved by Materials Division
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508.01

SECTION 5087 CONCRETE CULVERTS

GENERAL

This work consists ofonstructing concrete culverts (reinforced concrete boxes, precast concrete
boxes, and precast concrete arches).

508.02

A.

PRECONSTRUCTION CONSIDERATIONS

Preconstruction Meeting

Discuss the following at the Preconstruction Meeting:

T

T

The source of materials anabncretemix designs and verify that the concrete plant
has a current certification

A

Contractoros requirement to provide a B
associatedlocumentation submittaéquirements

When precast culverts are used, the Contractor must provide the source of precast
members as well as the bedding material to be used. Also, ensure that shop drawings
have been submitted to the appropriate Design Division for approval.

For box extensions, the Contractordés met h
Contractorods responsibility for falsework

If falsework is taller than 14 feet, working drawings must be submitted in accordance
with Section 105.02 of the Standard Specifications.

Any fAphasedo construction that may be r e
detours.

Contractoros pl an for di ver si on of t he
necessary.

For Abroken backd or Adropodo structures, (
area.

Need for approvalrom the Resident Engineéor stream bed disturbance, work road
locations, and disposal of excess excavation

Contractor 6s atfe thepResident Bngiheer wiyen éxcavation is ready
for inspection and prior to beginnirggructural concrete footing or precast structure
placement anBlackfilling operations

A

Contractor ds r es pon sxcdvationj emgankment aodenopidny wi °
control requirements in Section 501 of the Stan&grekcifications

Acceptance of Materials
1. PrecastStructures

Confirm that the proposed source of qast structures i®n the Materials
Division Qualified Product List (QPL 1 Precast Concrete Culverts If the
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proposed source is not on thH@PL, contact Materials Division for source
approval. Inspection at the fabrication plant site will be handled by Materials
Division or its representative. Residency personnel are not required to perform
fabricationinspection.The Contractor must provide a Buy America certification

in accordance with Sectidr06.01.B of the Standard Specifications including all
required fems and mill test reports as specified. Project specific certification
letters from the Contractor and subcontractors demonstrating their understanding
and intent to comply with the Buy America requirements should be submitted at
the Preconstruction Conference and no later than work beginning on steel
containing items. Installation of steel products should not begin until all required
certification documentation, including the letters, have been submitted.

Acceptance at the fabricatoroés facility
prevent subsequent rejection. TResidentEngineer may reject materials not

meeting Contract specificationand precast structuredamagedduring delivery

or by improper handling. Th€ontractormustimmediately replace or correct

rejected materials and work.

Ensure that the source for the bedding material is oQtiadified Products List
for Approved Rock, Stone & Sand Sourcés the appropriate material.
Typically, this is found as Aggregate for igcellaneousJsesor HC Concrete
AggregateCoarse sources

2. Cast-in-Place Structures

Acceptanceof materials for cash-place structures will be performed in
accordance with the appropriate pay isdior structural concrete and reinforcing
steelas discusseh Section509andSection511 of thisManual.

C. Preparatory Work and Contractor Work Plans

The Contractoro6s Pr of e steeineed forlfals€vorg drawengsr s h a
If the falsewaok structure is taller than Féet,working drawings will need to be prepared

by a registered professional enginess per Section 502.0A(1) of the Standard
Specifications.

Ensure that th€ontractor complies with applicable environmemggulations, including
the United States Army Cospf Engineergl04 Permit (included in th€ontract), as well
as Sectiong20 and 501 of the Standard Specifications

Discusshe@ nt ract or6s proposed staking operatic
will be provided to theResidentEngineer. Determine if conditions have changed and
whether the structure will function as planned in this locationif @djustments are

necessary Ensure that sufficient data is available for quantity calculations (original cross
sections/ground line).
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D. Safety and Environmental Issues

In some types of sqiit is necessary to provide shoring,toislope the ground beyond the

neat lines shown in the Project Plans or Standard Drawings in order to avoid CEvang.
Contract or 0 s andtrenchirg,plansrusi confarng to the Occupational Safety

and Health Administration (OSHA) standards.Therefore, all excavations will
automatically be referred to the OSHA Standards for excavation. This requirement is
necessary for the safety of timspection personnelaswellas@ent r act or 6s per

508.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials
1. PrecastStructures

Confirm that the proposed source ofqast structures isn theODOT Qualified
Product List(QPL i Precast Concrete Culvextsif the proposed source is not on

the QPL, contact Materials Division for source approvédrecast structures are
inspected by Materials Division or its representative during fabrication and are
stamped withmarkings to indicate compliance with specifications prior to
shipment. Residency personnel are not required to perform fabrication inspection.
The Residency Project Inspector must complete the material test template for
acceptance of this item. [Document in Template AM5002].

The Contractor must provide a Buy America certification in accordance with
Section 106.01.B of the Standard Specifications including all required forms and
mill test reports as specified. In most instances, determination of compliance with
Buy America requirements should be achieved prior to incorporating the product
into the work. If not, the Resident Engineer will be responsible for withholding
payment for this work until compliance has been determined. Steel products
incorporated into the project that were manufactured or originated outside the
United States may be subject to removal and replacement of the work, forfeiture
of payment for the work and/or assessment of a penalty to the Contract.

Ensure that the source for the bedding material is oQtiadified Products List
for Approved Rock, Stone & Sand Sourcéw the appropriate material.
Typically this isfound as Aggregate foMiscellaneousUsesor HC Concrete
Aggregate Coarsesources Perform applicable tes{goarse cover aggregate in
accordancevith Section 703.06.B(1) or coarse aggregate Biae8 in accordance
with Section 701.06 of theStandard Specifications) on these materials to
determinegradationin accordance withASHTO T 27. [Document in Template
T 27].

Acceptanceof materials for backfill of precast structures will be performed in
accordance witlsection 501of thisManual.
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2. Castin-Place Structures

Acceptanceof materials for cash-place structures will be performed in
accordance with the appropriate pay item for backfill material, structural concrete
and reinforcing stees described iBections501, 509and511 of thisManual.

B. Equipment and Methods

Ensurethat theContractorusesequipment sufficient to construct culveim an adequate
manner. This includes use ofifting equipment of sufficient size to place precast
members safelpndhoisting equipment that will not damage the section or the bedding
material.

C. Construction Operations
1. General

Ensure that all excavation gerformed in accordance witBection 501 ofthe
Standard Specifications and thisMlanual. Ensure that the bearing material is
stable, consisteneind suitable to withstand the weight of the culvert and any
embankment to be placed over it. All unstable material must be removed in
accordancewith Section 501 of the Standard Specifications and Section
501.03.C.1of this Manual

2. Curtain Walls

Construction of curtain walls on culvert footings may be a problem because of the
difficulty in maintaining the excavation in proper condition while placing
concrete. If material to be excavated is of such nature that neat lines for the
curtain wall cannot be maintained, tGentractor may form the curtain wall. Mud
must be prevented from working up into the concréftee Contractor may also
choose to cast the curtain wal/|l separ at
after a sufficient curing period. This method will require additional reinforcing
steel for the connection to the structure and for lifting and possibly an increase in
thickness to provide a tongue & groove joint. Bridge Division approval should be
obtained for this optionOn Local Government projects only, sheet piling may be
used for the construction of curtain walls, only when the soil conditions warrant
and with the approval of Bridge Division.

3. Bedding Material

When required by th€ontract or warranted by site conditiotise Contractor is
to provide at least 4 inches déeddingmaterial beneathconcrete box culverts.
Bedding materiamust meethe requirements for Clag&bedding in accordance
with Section613.04.C ofthe StandardSpecifications. Even though it may not be
required in theContract, theContractor mayuse atno cost to the Department
some type of bedding (aggregate baSke,a £8 © o n c .j te stabilize the ¢
foundation material and create a suitable work platform.
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4, PrecastConcrete Members

Beforeallowing the Contractor to plaggecast concrete members, ensure that the
bedding material and/or foundations have been constructed as specified. Verify
quality of material, dimensions and densities if required. Ensure that the
foundation has not been contaminatexg( silt from flooding, damage by
Contractorod6s equipment, etc.)

Inspectprecast concrete membeavben they arrive aite for damage and quality

of fabrication as thoroughly as time and conditiatiew. Verify that theprecast

concrete memberdhave been stamped with acceptable ODOT inspection
markings | f t he member has beéethhestaeammaeyd wet
conditions forits usethatshould be verified prior tds placement Do not accept
un-stamped members. Inspection should include areas that look like they were
patched and crackingCrackinglarger thana6 h ai r | i n e Gacceptalllet h i s
and Bridge Division should be contacted for guidandéhe Contractor must
correctdamaged sections at no additional cost to the Department.

Ensure that thehoisting equipmento be usedwill not damage theprecast
concrete membersr the bedding materialThe Contractor shouldegin placing

the precast concrete membasthe downstream end of tegucture Beforethe
member is lowerednto place, ensure that the ends of the precast concrete
members are free of concrete dust, dirt, mud etc. to allow proper adhesion of the
joint sealant material.Precast concrete membesbould belowered slowly as

they areplacel into their final position

Ensure that the precast concrete members are joined in accordance with
Section613.04.H of theéStandardSpecificationsand the following

a. Joint material is either Flexible Watertight Gaskets or Flexible Cellular
Seals in accordance witBectiors 726.01.B(2)and (3) of the Standard
Specifications

The ends are fully inserted and the inner surfaces are flush
The joint sealant material has not come loose

The joints areevenand watertight

The inside of thenembers ar&ee of joint material

-~ ® 20T

The membesare placedo the line and grade shown on the Plans
5. CastIn-Place Concrete Structures

Before allowing the Contractor to pladerms, ensure that the bedding material

and/or foundations have been constructed as specified. Verify quality of material,
dimensions and densities if required. Ensure that the foundation has not been
contaminatedd.g silt from flooding, damageb@o nt r act or s . equi p me
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Verify the following:

6.

a.

Forming is performed in accordance wiaction 502of this Manual and
the StandardSpecifications

If the barrel length is longer than 1®@et construction joints musteb
installed at intervals of 60 to 100 faatlength. Construction joints may
be installed in culvertérom 60 to 100 feetong. The dimensionsof
construction jointsnustbeasshownin thePlans.

When an emergency arises, construction joints shall be placed as directed
by thelnspector If there is some doubt as to the proper location of the
joint, contactthe ResidenEngineer.

Construction joints are constructed in accordance with Ses@6r04.D
of the Standard Specifications Extend longitudinalreinforcing steel
through the joint at least dfiches and lap it 18 inches with the
longitudinal reinforcing steel in the adjoining section.

Reinforcing steel is placed in accordance v@écttion 511of this Manual
and theStandardSpecifications

Concrete is placed and cured in accordance W#btion 5090f this
Manual and th&tandardSpecifications

Forms are removed in accordance v@#ction 502of this Manual and the
StandardSpecifications

Backfilling Culverts

Thelnspectod6 s duti es include the foll owing

a.

Do not allow the Contractor tglace backfill againsany castn-place
structure until the concrete reaches the required compressive strength in
accordance with Sectid09.04.1 ofthe Standar&pecifications

Ensure that the proper type of backfill material is used as required by the
Plans: CLSM, Granular, Select or Unclassifiethe materialmust be free

of objectionable material and conforto gradation and plastic index.
Objectionable materials include frozen lumps, chunks of clay, vegetation,
foreign material, form lumber, rocks larger tham&hes and degradable

or hazardous matter.

Inspect the earthen backfill to ensure it is brought up and compacted
uniformly around the structure and in layers no greater thench@sin
depth after compactionlt is advisable to mark the wall or area being
compacted in 6nch increments as each lift is placed in orderetsure
proper lift thickness.Care should be taken to extend the compacted area
as far as necessary in order to notch into firm material.
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. Ensure that &ackfill placement on onside nevereachesnore than 2 feet
above backfill placed on any other sideocks larger than 8ichesmust
not be place@gainst concrete surfaces.

. When specified in thélans, or approved by the Bridge Division as an
alternative, the Contractor may use a CLSM backfill material that
conforms to the requirements of Section 701.19 of the Standard
SpecificationsWhen CLSM backfill is used, ensure it is adequately fluid
and is placed so that it completely fills the area around the struciure.

of the advantages of CLSM backfill is that it provides adequate support on
the underside of pipes where compaction of ordinary backfill material is
difficult. TheCont ract or must avoid Afl oating
CLSM backfill to beplaced in lifts greater than 4 fewt thickness, to
allow for adequate curing (bleeding) of the material and to prevent
overturning any vertical elements due to excessive fluid pressiirés.
advisable to mark the wadr area being backfilled in-fbot increments as

each lift is placed in order tersure proper lift thicknessBegin placing
subsequent lifts of CLSM or other specified fill material over the CLSM
when the water is gone from the surface from the preceding lifts of CLSM
or as further directed by the Engineer (such as being able to adequately
support foot traffic).

Ensure that all conditions described in the specifications are met before
permitting Apondingo and fAjetting. o
material for a period of time (by erecting dams or dikes) so that water will
pond on the material. AJettingd me
backfill material through a small diameter pipe. Ponding alone is not
permissible because it does not give uniform or adequate consolidation.
Pressure jets must be inserted at the bottom of the backfill material at
close, uniform intervals Do not allow he Contractor touse ponding and

jetting whileit is backfilling behind abutments or wingwalls. Prohibit the

use of any compacting equipment or methods that may displace or damage
structures or otherwise adversely affect foundations or adjacent
embankments.

. Ensure that the Contractor places pervious backfill material around
underdrain pipe as specified, and ensure that the underdrain pipe is not
being crushed during compaction.

. Do not allow the Contractor to placadkfill material adjacent to a cask

place concrete structure until the concrete tegeloped the minimum
strength specified for that structureSection 509.04 of the Standard
Specifications requires that a minimum compressive strength of 80% of
the design cmpressive strength be obtainedn rno caseshall backfill
occur before 7 days after casting. Use field cured cylinders for
determining compressive strength.
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D. Safety and Environmental Considerations

To help ensure worksite safety during construction operationsinipectod s dut i es
include thefollowing:

1 Do notallow personnel testand or park equipment too close to the edge of any
excavation

1 Consider advising the Contractor ¢onstruct a padf neededto provide adequate
stability foracranein soft or yielding material.

T Ensure that t he Cont r aconaiotaindga safe distaece o p er a
from overhead power linemnd not over extending the boom.

1 Do not allow placement of excess material in the stream bed or structures.

1 Ensure worksite is protected in accordance withtBACE 404 Permit requirements
and SWPPP (Stormwater Pollution Prevention Plan).

91 Discuss OSHA requirements as needed withCitvetractor.

1 If suspected hazardous materials are encountered, contact the Resident Engineer for
Environmental Programs Division action.

Discuss any issues that are not being adequately provided, including properly disposing
of waste materials.

E. Documentation
1. Daily Work Report
Record the following information, as appropriate:

9 Location or Structure Numbeand the type of work being performed
Quantity and classcation of material excavateglanned antr undercut.

1 Quantity and classification of material backfiljechclassified, select, granular
or CLSM.

1 When the foundation is approved for the placement of forms, rebar, or
concrete as peection 501.04.A(2)(e) of th8tandardSpecifications.

1 If a prepour inspection occurred and who was in attendance and list any
corrective actions identified.

1 Quantity and classification of concrete placed.

1 Whether or not proper curing method is being performed and note any
deficiencies observed and corrective actions taken. Document curing method
and length of time cured.

1 When the surface finishing is performed and the Class of surface finish
applied.

1 Any conditions requiring corrective actions, and individual contacted and their
recommendations
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1 Document who performs the corrective actions
2. Measurement and Payment

Measurement and payment for the items of work required for the construction of
castin-place concrete box culvertise(, excavation and backfill, reinforcing steel
and dowel bars, and concrete) will be in accordance Seittions 501, 511, and
509, respectively, of thBtandardSpecifications and this manual.

Measurement and payment f@recastconcrete box culvertsvill be made
utilizing the contract unit prices faherelevant paytemsand quantitiesequired

for the construction ofhe castin-place concrete box culvertsThe quantities of
excavation and backfill, reinforcing steel and dowel bars, and concrete will be
determined by field measurememtsaccordance witlsections 501, 511, and 509,
respectively, of th&tandardSpecifications and this manual

(a) Castin-Place Concrete Box Culvertgpay items paid by Linear Foot

If your project has a pay item for precast concrete box culverts paid by the
LF, documentation will be performed within the SiteManager / Daily
Work Reports / Work Item tab / DWR Template

1. Select the appropriate pay item from the list of contract pay
items.

2. In the appropriate field, enter the statiorstation extents
and a descriptive location (i.e., Structure #, phase, etc.)

3. In the Placed Quantity field, enter the quantity (LF) of the
item completed

4. In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shawn

5. For additional |l ocations or
button to create a new row for the selected pay.item

(b) Removal of Culvert End

The only pay item associated with thsection of the standard
specifications and considered for measurement and payment under this
sectionisi Removal of Culvert Endo.

When this item isPay Plan Quantity, no calculations will be required.
Authorized deviations from plan quantity must be documented by a
change order. The authorized quantity deviation must be documented in
the appropriate DWR Work Items tab or in the change order, (
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description, explanation, attachment, etc.A partial payment of an
AEacho pay item is not acceptable.
item must be made by change order.

Documentation of tis item will be performed within the SiteManager /
Daily Work Reports / Work Items tab.

1. Select the appropriate pay item from the list of contract pay
items.

2. In the appropriate field, enter the descriptive locatian, (
Structure #10 Left End) or the station and location.

3. In the Placed Quantity field enter the number of culvert
ends removed. This quantity will either be as shown on the
plans or as actuabunted in place, if the removal of culvert
end item is not specified as Pay Plan Quantity.

4. In the Remarks bubble, document the method used for
calculating the quantity (i.e., spreadsheet, hand
calculations, etc.) for each item and provide the physical
location (Folder #, Envelope #, File, etc.) of the supporting
documentation for the quantities shawn

5. For additional areas or additional locations, select the
ONewd button to create a new

508.04 POST-CONSTRUCTION CONSIDERATIONS
A. Acceptance of Materials

Acceptanceof materials forcastin-placestructures will be performed in accordance with
the appropriate pay item for backfill materisiructural concretand reinforcing steeh
Sections501, 509and511 of thisManual.

The Contractor must provide a Buy Americeertification in accordance with
Section106.01.B of thestandard Specifications including all required forms and mill test
reports as specified. The Resident Engineer will be responsible for withholding payment
for the work until compliance has been determined

B. Audit Requirements

When pay items are Pay Plan Quantity, no calculations will be required. Authorized
deviations from plan quantity must be documented by a change order. A partial payment
of an fAEachodo pay item is not acceptabl e.
must be made by change order.

Utilize the Contract Item Work Report within SiteManager to verify that correct
guantities have been placed and paid. Add link for screen shot of the Report. Compare
the Contract Item Work Report with the documentation provided for each pay item to
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verify the accuracy of the quantities submitted and to ensure that no features or gaps in
the extents of the work were omitted or duplicated. If the basis of payment is Plan
Quantity, ensure that the total quantities paid equals the plan quantity

C. Protection of the Work
Ensure the placement and compaction of the backfill material has not damaged the
structure or underdrain pipe, temporary erosion control measures or other permanent

work.

Check the drainage structure and stream bed to ensure there is no soil or debris
accumulation.

Bankcuts and work roadsiustbe restoredo their original shape, density and ddion.

When less than 10 feef fill has been placed on the culvert, limit the construction loads
(earth moving equipment, cranes, etc.) to the legal load limits

16C



S508CHECKLIST i CONCRETE CULVERTS

Part 1: Preconstruction

Issue

Yes

No

N/A

Comments

Initials

Concrete plant has current certification.

A

Contractords proposed
includingprecast structures or structural concrete
components anbedding material, are acceptable.

Contractor will provide proper materiegrtification
and test reports before erection including the Buy
America letters from the Contractor and
subcontractors.

Contractor provides working drawings prepared b
registered professional engineer for falsework
structures taller than 14 feet.

Contractorodos sloping,
complies with OSHA requirements.

Excavation has been inspected prior to beginning
structural concrete footing or precast structure

placement.

Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

General:

Contractor complies with applicable environmen
permits, including USACE 404 permit.

Bearing material is stable, consistent, and suital
to support the load of the culvert and the
embankment to be placeder it.

Excavation has been inspected prior to beginnin
backfilling operations.

Specifiedtype of backfill is used.

Backfill is free of objectionable material.
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Part 2: During Construction

Issue

Yes

No

N/A

Comments

Initials

Precast Concrete Members:

Precast members bear #eceptable ODOT
inspection markings.

Contractor has submitted Buy America certificat
including all required forms and mill test reports
specified prior to installing steel.

Contractor uses lifting equipment of sufficient siz
to place precast members safely and without
damage to the section itself or the underlying
bedding material

Ends of precast members are free of dirt and du
that would prevent proper adhesion of the joint
sealant.

Joints are even andatertight.

Members are placed to the lines and grades shg
on the plans

Cast-in-Place Concrete Structures:

Construction joints are constructed in accordang
with Section 509.04.D.

Concrete is placed and curedaiccordance with
Section 509.

Backfill is not placed untithe concrete has
achieved a minimurnompressive strengthf 80%
of the design strength and in no case befodays
after casting

Backfill is brought up and compacted uniformly
around the structure in layers no greater than 6
inches after compaction.

Part 3: PostConstruction

Issue

Yes

No

N/A

Comments

Initials
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Part 3: PostConstruction

Issue Yes | No | N/A Comments Initials

Payment for the work should not be made until all
required Buy America certification has been
approved byaterials Division.

Culvert and stream bed are free of soil and debris
contamination.

Backfill operations have not damaged the culvert
adjacent work.

Surrounding ground has been restored to original
conditions.
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SECTION 5091 STRUCTURAL CONCRETE
509.01 GENERAL

This work consists gproviding, placing, finishing, and curing concrete in bridges, culverts, and
other structures.

509.02 PRECONSTRUCTION CONSIDERATIONS
A. Preconstruction Meeting
Discuss the following at the Preconstruction Meeting:

1 Source of materials and concrete mix desigefe( to Section 701.01 in the Standard
Specifications) and verify that the concrete plant has a current certification.

A

T Contractor 6s r es pleastawotharnhometeys om tbBroect that i d e a
can record the maximum and minimum temperatures within 5 degrees F. The
Contractor must install the thermometers and submit the temperature data as directed
by the Resident Engineer.

1 The Contractor is not to plastructural concrete until a ppour inspection is held
and approved by the Inspector. Agree on weather parantietérsill be used for
Agoo w@moofme ci prionto and dudng the placement activity. The
Inspector must be present for all concrete pours.

1 Procedures for introducing admixtures during mixing operations need to be discussed
and formalized. For example: How and where will the air entraining agent be
introduced? There is a growing concern that placement location of admixtures is
causing significant variability in mixes. The plant monitor must watch and document
how admixtures are introduced during mixing.

1 Method and frequency of acceptance testing during any placement. Inform the
Contractor what is expected if nacceptable material is found during placement.

1 Placement method and any adjustments that may be required.

1 Curing methods that the Contractor plans to use and the surface finish that will be
required.

1 Pay factors for acceptance of concrttatfails to meet the specification requirements
for strength and air are addresse®éction 509.06 of th&tandardSpecifications.

B. Acceptance of Materials

Review the material requirements in Secti
Standard Specifications that pertain to the ingredients to produamiiete (cement,
aggregates, cement substitutes, admixtures, etc.).

The Contractor should submit its proposed sources of materials, mix designs and plant
locations at the Preconstruction Meeting. If the sources of materials, mix designs and
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plant locations are not provided at that meeting, ensure that they are submitted in advance
of any work beginning on the relevarancrete pay items.

The Resident Engineer must review for acce
materials, mix designs and plant locations. Resolve any questions or concerns with the
submitted sources of materials, mix designs and plant locations with the Contractor in a
timely manner.

A written response accepting the proposed sources of materials, mix designs and plant
locations must be sent to the Contractor and kept in the project file.

1. Contractor ProposedConcrete Mix Design

Ideally, the Contractor will submit their proposed mix designs in time for the
Preconstruction Conference. If they are not submitted at that time, emphasize the
need for timely submission to allow for review and corrections (if necessary).

The Residency will verifghat the proposeBC concrete mix design submitted by

the Contractor meets the requirements of Section 701 of the Standard
Specifications.The information required on each PC concrete mix design may be
found in Section 701.01.C of the Standard Specifications. Mix designs must be
reviewed for acceptance by the Resident Engineer based on the criteria of the
material and its intended use as further detailed below iRrdygaratory Work

and Contractor Work Plans portion of this section below.

2. Contractor Proposed PCConcreteBatch Plants

Ideally, the Contractor will submit their proposed concrete batch plant locations in
time for the Preconstruction Conference. If they are not submitted at that time,
emphasize the need for timely submission to allow for review and corrections (if
necessary).

The Residency will verify that the proposed concrete batch plants submitted by
the Contractor have a current ODOT certification. The plants must be reviewed
for acceptance by the Resident Engineer in accordaitbeSection 414.03.A of

the Standard Specificationsased on the criteria of the type of plant as further
detailed below in thé&reparatory Work and Contractor Work Plans portion

of this section below.

If a portable plant is mobilized to the Project, the Resident Engineer must notify
the Oklahoma Department of Environmental Quality (ODEQ) and the Materials
Division. The purpose ofuchnotice isto ensure that the plant(s) are properly
permitted and inspected famissions by ODEQ, and that they are accurately
tracked wi databasesWhEn@Ppléansis being installed to produce for
aProject in your Residencyotify:

Oklahoma Department of Environmental Quality
Air Quality Division
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P.O. Box 1677
Oklahoma City, OK 73101677
Phone: (405) 702100
Fax: (405) 7024101
and

Oklahoma Department of Transportation
Materials Division

Independent Assurance Branch

5201 N.E. 122nd Street

Building 4011

Edmond, OK 73013

Phone: (405) 522677

In the notice, list the project numbandthe location and type of plaftoncrete
or asphalt).

3. Sources of Materials

The Contractor should submit its proposed sources of materials and mix designs
at the Preconstruction Meeting. If that information is not provided at that
meeting, ensure it is submitted in advance of any work beginning on those items.

The sources of materials for the ingredients to produce PC concrete will be listed

on the PC concrete mix designs (cement, aggregates, cement substitutes,
admixtures, etc.) submitted by the Contractor. Any revisions to the sources

indicated on the PC concrete mix design should be reviewed for acceptance by the
Resident Engineer prior to use by the concrete batch plant.

The Residency will verifghat the proposed souroématerials for the ingredients
to produce PC concresubmitted by the Contractor is ¢ime Materials Division
Qualified Products Lis{QPL). Ensure the product name and manufacturer is
shown on the QPLIf a proposed source is not on tR¥°L, contact Materials
Division to confirm thestatus of thesourcéproductapproval.

Notify the Contractor if a proposed source/product is not approved for use by the
ODOT Materials Division. The Contractor may want to arrange for an alternate

source of materials if their proposed source is not on the QPL due to the time
necessary for a producer/supplier to obtain approval from the Materials Division

to be listed. The policies and procedures to obtain approval of a source for the
various products can be found on the Materials Division weldigefial Source

Qualification.

Resolve any questions or concerns with the submitted sources of materials with
the Contractor in a timely manner. A written response accepting the proposed
sources of materials should be sent to the Contractor and kept in the praject file
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The Residency will conduct the sampling and testing descrimddw in
accordance with the frequency guidelines defimethe FAST Guidepr oj ect 0 s
Sampling and Testing Checklist generated by SiteManager for thepaiape

items The frequencies may be modified by the Residency personnel. Typical
reasons for revising the frequencies would be consistency or inconsistency of the
material being produced, size and frequency of placements, visual appearance
(yellowish concrete, segregatipretc.), or other special provision requirements
where Contractor tests are used for acceptance purposes.

The Residency must verify the QPL and document, as applicable, for the
following:

1 Structural Concrete

~ Portland cemenspecify typeQPL i Hydraulic Cementis
Supplementary Cementitious Materi@pecify type)QPL)
Admixtures(specify typeXQPL i HC Concrete Admixturgs
Coarse aggregat@dpproved Aggregate Sourges
Fine aggregaténatural or blended)Approved Aggregate Sourgdes
1 Curing Material{QPL T HC Concrete Curing Agents
1 Concrete Surface Finish Mater{@®PL 1 Conc Surf Finish for Structures

The Residency will verify that the proposedter source is from an approved
ODEQ public water source. If not, tl@ntractor must provide verification that
the water source complies with threquirements ofSection 701.04 of the
StandardSpecifications.

C. Preparatory Work and Contractor Work Plans
Consider thdollowing inspectiorguidelinesbeforeconcrete placemeiegins
1. Contractor ProposedConcrete Mix Design

Ideally, the Contractor will submit their proposed naigsigns in time for the
Preconstruction Conference. If they are not submitted at that time, emphasize the
need for timely submission to allow for review and corrections (if necessary).

Know what class of concrete is required in the structural element pkingd
andensure that the Contractor has obtained an approved mix ddsigw the
requirements for slump, air, and admixtures, including type and quantity. Mix
designs mustomplywith Section 701.01C of the StandardSpecifications.

(a) Concrete Mix Designs

The Residency is responsible for reviewing the proposed concrete mix
designs submitted by the Contractor to determine whether they are
acceptable. Section 701.01.C prescribes the information that must be

167


https://www.odot.org/materials/pdfs-accept/2019FAST.pdf
https://www.odot.org/materials/htm-smap/11062p-PCM.html
https://www.odot.org/materials/htm-smap/11062p-PRODCATS.html
https://www.odot.org/materials/htm-smap/11062p-ADM.html
https://www.odot.org/materials/htm-smap/11068-ALL.html
https://www.odot.org/materials/htm-smap/11068-ALL.html
https://www.odot.org/materials/htm-smap/11062p-CUR.html
https://www.odot.org/materials/htm-smap/11062p-CSF.html

included in each concrete mix design. If the proposed concrete mix design
fails to include any of the information listed, it should be returned in
writing to the Contractor with a list of deficiencies needing to be included
for resubmission. Each PC concrete mix design must include the
following information:

Project identification,

Contractords and Producer6s name an
Mix design designation,

Mix design intended use,

Expected travel time from batch to placement,

If the concrete will be pumped,

Aggregate sources, gradation, moisture content, and saturated surface
dry batch mass,

Water source and test reports required by Sectionl . 04, A Wat er ,
Fine aggregate fineness modulus,

Cement type and source,

Type of cement substitutions, if used, and source,

Type of admixtures and sources,

High Range Water Reducer, if used in accordance with
Section701.(8,

Material proportions,

Unit weight,

Air content,

Slump,

Water to cement ratio,

Compressive strengths atldys and 2@lays,

Compressive strengths at @@ursfor high early strength concrete,
and

1 Flexural strength at 28ays or 5&lays for Clas# used for concrete
pavingin accordance with Sectiof01.0L.A.

= =4 4 4 -4 -1 =4 =4 4 4 -4 A8 A

= =4 4 =4 8 A -2

Most of the criteria for the basis of acceptance of concrete mix designs can
be found in Section 701 of the Standard Specifications, including the
following:

I Table 701:1 minimum cement content, air content, water/cement
ratio, slump and minimum 28ay compressive strength,

I Tables 701:2 and 701i3maximum allowable cement substitutions,

1 Table 701:12 Types of coarse aggregate required for various Classes
of PC concrete, and
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M Section 701. 03, AAdmi xtur eso.

Additional criteria for work specific to a mix design may be found in

Special Provisions in the Contract (such as SP-I7/@1 A Opt i mi z e
Gradation for PC Concrete Pavement) or relevant sections of the Standard
Specifications (such as Section 516.02.B for Class AA Concrete for
Drilled Shafts).

The Residency will verify that the proposed sources of materials submitted
by the Contractor for the ingredients on their concrete mix designs are on
the ODOTMaterials DivisionQualified Products List (QPLYr Approved
Rock, Stone, & Sand Sourcdsts. Ensure the product name and
manufacturer/supplier is listed. If a proposed product/source is not on the
QPL or approved aggregate source list, contact Materials Division to
confirm the status of the product/source approval.

A written response accepting the mix designs must be sent to the
Contractor and kept in the project file.

2. Contractor Proposed PC Concrete Batch Plants

Ideally, the Contractor will submit their proposed concrete batch plants in time for
the Preconstruction Conference. If they are not submitted at that time, emphasize
the need for timely submission to allow for review and corrections (if necessary).

The Residency will verifghat the proposedoncrete batch plant submitted by the
Contractor has a current ODOT certification. The status of concrete batch plant
certifications can be found on the ODOT Materials Division websitigiaulic

Cement Concrete Plant Ljst I f the plant does not h
it is the responsibility of the residency to conduct a plant inspection as further
detailed below.

a)

If a portable plant is mobilized to the Project, the Resident Engineer must notify
the Oklahoma Department of Environmental Quality (ODEQ) and the Materials
Division. The purpose ofuchnotice isto ensure that the plant(s) are properly
permitted and inspected famissions by ODEQ, and that they are accurately
tracked wi databases. ODOTO s

(a) Concrete Plant Inspection

Concrete plant inspections are the responsibility of the residency or
consultant engineering firm acting as a residency as stated @D
Concrete Plant Inspection Polityund on the Materials Division website.
Inspection requirements can be found in Section 414.03 of the Standard
Specifications. Plants must be inspected every 6 months or after every
relocation of a portable plant.
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Concrete plants must be inspected to ensure compliance with the
referenced specifications prior to accepting plant produced concrete
material on an ODOT construction project. TBBOT Inspection Form
4141F must be used to document the plant inspection. The completed
inspection form along with a copy of the current scale certification needs
to be submitted to th®laterials Divisioni Independent Assurance (IA)
Branchfor their use to update the database. The residency may decide not
to perform the plant inspection if they verify on tHgdraulic Cement
Concrete Plant Listhat a recent inspection has been performed and the
inspection status i s Acurrento.

3. Pouring Schedule/Sequence

The ResidentEngineer is responsible for approving pouring sequences and
procedures. Know the pouring schedule from central or transit mixers.
Consideration should be given for specification requirements for form removal
and application of loads.

4. Time and Weather Requirements

Know the specified time limitations on placing concreténow the limitations

and requirements for placing concrete during cold weathéerify that the
Contractor is adequately prepared to protect fresh concrete from damage due to
inclement weather (e.g., rain storms, freezing)compliance with Section
509.04B of theStandardSpecifications.

5. Formwork

Check lines, grades, and clearances of formwork, reinforcing steel, and embedded
fixtures for compliance. Verify that all dirt, chips, sawdust, water, and other
foreign materials have been removed from within the formwodfM&ood forms
should be thoroughly moistened with water prior to the concrete p&ee
Section 502.08 of the Standard Specifications for additional guidance on
formwork.

6. Doweling into Existing Concrete

When required, check that reinforcement dowels are properly installed at the
correct locations in accordance witBection 509.04D(3) of the Standard
Specifications. Ensure that dowels are not used in overhead applications. Ensure
that the existing concrete structures are clean.

7. Concrete Curing and Surface Finish

Ensure the Contractor has selected an appropriate method to provide the concrete
curing in accordance with Section 509.04.F of the Standard Specifications. A
combination of methods may be appropriate for some structural elements. The
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method of curing must begin immediately after the surface water evaporates and
finishing operation is complete.

The proper finishing of formed concrete surfacesst be done in accordance with
Section509.04.G of the Standard Specifications. Agreement should be reached
with the Contractor on the appropriate class of finish for the various surfaces for
the structural element in accordance with the specification or plans.

D. Safety and Environmental Issues

Discuss with theContractorits plan to protect workers and traffic during construction
Ataminimumt he Contractor Othefgldwangr s houl d addr ess

Providing &ll protection for workes,

Preventingools, material etc. from falling on traffic beneath
Providing taffic control during constructign

Providing «in and eye protection for workerand

Properly disposing ofvaste concrete or material¢Do not allow theContractor to
place concrete or other materials in streams or watervays

= =4 4 4 A

509.03 INSPECTION GUIDELINES DURING CONSTRUCTION
A. Acceptance of Materials

Review the materi al requirements in Secti
Standard Specifications that pertain to the ingredients to produce PC concrete (cement,
aggregates, cement substitutes, admixtures, etc.).

The Contractor should submit its proposed sources of materials, mix designs and plant
locations at the Preconstruction Meeting. If the sources of materials, mix designs and

plant locations are not provided at that meeting, ensure that they are submitted in advance
of any work beginning on the relevargncrete pay items.

The Resident Engineer must review for acce
materials, mix designs and plant locations. Resolve any questions or concerns with the
submitted sources of materials, mix designs and plant locations with the Contractor in a
timely manner. A written response accepting the proposed sources of materials, mix
designs and plant locations must be sent to the Contractor and kept in the project file.

During construction, verify that the previously submitted and accepted mix designs,
plants and sources of materials are used by the Contractor. If there are any substitutions
being used by the Contractor, stop the operation and ensure that the substituted material
is acceptable before resuming work.
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1. Concrete Mix Design

Ensure the Contractor has submitted its proposedretemix designsn advance

of any work beginning oplacement of concreteThe Residency will verify that

the proposed sources of materials and products submitted by the Contractor for
the ingredients on their concrete mix designs are on the Q&@érials Division
Qualified Products List (QPL9r Approved Rock, Stone, & Sand Sourdiets. If

a proposed source is not on tREPL or approved aggregate source, legintact
Materials Divisionto confirm thestatus of thesourcéproductapproval.

The Resident Engineer will approve the concrete mix design in accordance with
Section 701.01.C of the Stand&pecifications Refer to Section 3002.C1 of

this Manual for additional details regarding the review and acceptance of concrete
mix designs. A written response accepting the mix designs must be sent to the
Contractor and kept in the project file.

Any changes to the approved concrete mix design, including substitution of
material sources, must be approved by the Resident Engingersoon as
practical, the Residency will obtagsufficient samples of aggregates to be utilized
andperform applicable tests on these materials.

2. Concrete Plants

Ensure the Contractor has submitted its proposed concrete batch plants in advance
of any work beginning on the relevarancrete pay items.

The Residency will verify that the proposed concrete batch plant submitted by the
Contractor has a current ODOT certification. If the proposed concrete batch plant
does not have a current certification,
conduct the plant inspection and submit the inspection report to the ODOT
Materials Division. Refer to Section $02.C2 of this Manual for additional

details regarding the plant inspection. A written response accepting the plants
must be sent to the Contractor and kept in the project file.

If a portable plant is mobilized to the Project, the Resident Engineer must notify

the Oklahoma Department of Environmental Quality (ODEQ) and the Materials

Division. The purpose of such notice is to ensure that the plant(s) are properly
permitted and inspected for emissions by ODEQ, and that they are accurately
tracked within ODOTO0s databases.

3. Sources of Materials

Ensure the Contractor has submitted its proposed sources of materials and mix
designs in advance of any work beginning on the relevant concrete pay items.

The sources of materials for the ingredients to produce PC concrete will be listed
on the PC concrete mix designs (cement, aggregates, cement substitutes,
admixtures, etc.) submitted by the Contractor. Any revisions to the sources
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indicated on the PC concrete mix design should be reviewed for acceptance by the
Resident Engineer prior to use by the concrete batch plant.

The Residency will verifghat the proposed souroématerials for the ingredients

to produce PC concrete and other components used in the construction of the
concreteelementssubmitted by the Contractor is dhe Materials Division
Qualified Products Lis{QPL). Ensure the product name and manufacturer is
shown on the QPLIf a proposed source is not on tl¥°L, contact Materials
Division to confirm thestatus of thesourcéproductapproval.

Notify the Contractor if a proposed source/product is not approved for use by the
ODOT Materials Division. The Contractor may want to arrange for an alternate

source of materials if their proposed source is not on the QPL due to the time
necessary for a producer/supplier to obtain approval from the Materials Division

to be listed. The policies and procedures to obtain approval of a source for the
various products can be found on the Materials Division welidigefial Source

Qualification.

Resolve any questions or concerns with the submitted sources of materials with
the Contractor in a timely manner. A written response accepting the proposed
sources of materials should be sent to the Contractor and kept in the praject file

The Residency will conduct the sampling and testing descrhmddw in
accordance with the frequency guidelines defimethe FAST Guidepr oj ect 0 's
Sampling and Testing Checklist generated by SiteManager for thepaiape

items The frequencies may be modified by the Residency personnel. Typical
reasons for revising the frequencies would be consistency or inconsistency of the
material being produced, size and frequency of placements, visual appearance
(yellowish concrete, segregatipretc.), or other special provision requirements
where Contractor tests are used for acceptance purposes.

The Residency must perform and document the following acceptance
tests/procedures as applicable

1 Obtain a sample of the Fine Aggregate from the concrete batch plant and
verify the gradations comply with Table 701:11 of the Standard
Specifications. [Document in Template T27]

o Verify the product and source is listed on the Approved Rock, Stone &
Sand Sources lisHC Concrete Aggregate, Fine
1 Obtain a sample of the Coarse Aggregate from the concrete batch plant and

verify the gradations comply with Table 701:12 of the Standard Specifications
for the appropriate size number (57, 67, etc.). [Document in Template T27]

o Verify the product and source is listed on the Approved Rock, Stone &
Sand Sources lisHC Concrete Aggregate, Coayse
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B.

The

91 Verify theHydraulic Cements (Type |, Type I, etc.) product and source used
in the PC concrete as indicated on the concrete mix design are listed on the
QPL-Hydraulic Cementg§Document in Template AM5001]

1 Verify theFly Ash (Class C or Class F) product and source used in the PC
concrete as indicated on the concrete mix design is listed @Rhély Ash.
[Document in Template AM5001]

1 Verify the Admixture products and sources (Air Entraining, Corrosion
Inhibiting, other chemical admixtures) used in the PC concrete as indicated on
the concrete mix design are listed on @RL-HC Concrete Admixtures,

Liquid. [Document in Template AM5001]

1 Verify the Curing Agents used on thC Concretés listed on th&QPL-HC
Concrete Curing Agent§Document in Template AM5001]

1 Concrete Surface Finish Mater{@PL 1 Conc Surf Finish for Structures
[Document in Template AM5001]

1 Obtain fresh concrete samples from the project site anfy¥he PC concrete
complieswith the requirementf®r relevantClassof PCConcrete

o0 Fresh Concrete Test (slump, air, temperature, etdAASHTO T 119
and AASHTO T 152 [Document in Template C94025]

o Compressive Strength of Concrete Cylinde SASHTO T 22
[Document in Template C94014]

The Residency will verify that the proposed water source is from an approved
ODEQ public water source. If not, tl@ntractor must provide verification that
the water source complies with threquirements ofSection 701.040f the
Standard Specifications

If any test results do not meet the specification requirements, notify the
Contractor in a timely manner and discuss the manner in which the failing test
result will be handled (i.e, resample/retest, remove & replace work, accept work
at a reduced price, make adjustments to material being delivered, improve
stockpiling methods, etc.).

During construction, verify that the previously submitted and accepted sources of
materials are used by the Contractor. If there are any substitutions being used by
the Contractor, stop the operation and ensure that the substituted material is
acceptable before resuming work. The Residency may contact Materials Division
to confirm the status of the source/product or mix design approval.

Equipment and Methods

C o n tmethod foconérete placemeist of concern to prevent the loss of

entrained air. Rough handling of plastic concrete during placement hiasest reduced
entrained air to less than Rercent,not to mentioncreating potentialsegregation
problems. While teging at the point of placemeshouldidentify such problems, varying
placement conditions during the pour can affect concrete conditions significantly.

174


https://www.odot.org/materials/htm-smap/11062p-PCM.html
https://www.odot.org/materials/htm-smap/11062p-FLY.html
https://www.odot.org/materials/htm-smap/11062p-ADM.html
https://www.odot.org/materials/htm-smap/11062p-ADM.html
https://www.odot.org/materials/htm-smap/11062p-CUR.html
https://www.odot.org/materials/htm-smap/11062p-CUR.html
https://www.odot.org/materials/htm-smap/11062p-CSF.html

General onditions thatshouldbe avoided ffPoints to watch fa), or at least severely
minimized, are explained for eaatoncretedelivery systembelow. If one of the
following cannot be avoided, at least be aware of the condition, and be sure to conduct
additional testing should any of the conditions present themselves.

1. Crane and Bucket

In the past it was felt the crane and bucket placement method did not adversely
affect concrete. This is now in question when viewed from loss of air and
potential segregation. Therefore, this method will now also require testing at the
placement location, if practical.

Pointsto-Watch For:

a. Free fall of unrestrained concrete shall not exceedeb fFree fall in
excess ob fed can be avoided byemoving a section of form work for
intermediate placement or liginga tremie.

b. Discharge from the bucket must be controllable.
c. Cross section of the drop chute should allow it to be inserted into the form
work without interfering with reinforcing steel.
2. Belt Placement

Belt equipment is typically used to convey concrete to a lower, horizontal, or
somewhat higher level. This method of concrete placement, while allowed by the
specifications, is discouraged due to the potential for loss of mortar and
segregation of material.

Pointsto-Watch For:
a. Conveyor belt systemsiust beless than 550ed, asmeasured from end

to end of the belt assembly.

b. A hopper, chute, and deflect@lould be usedt the discharge end of the
conveyor belt so that the concrete drops vertically.

c. The number and distance of drops between bslisuld be kepto an
absolute minimum. Drops tend to encourage segregation and reduce
entrained air.

d. As belt conveyors are removed from the line (ias,on deck pours),
r e c h e akplateflar cofitent.

e. Be sure all mortar is being removed at the discharge. (No mortar should be
on the return belt.)

f. Any spillage must be immediately removed and corrective actions taken to
preventfurther occurrence.

g. Check discharge for potential segregation problems.
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h. In adverse weather (hot and/or windy conditions), long belt runs need to
be covered.

3. Pump Placement

The mobile pump with hydraulic placing boom is economical to use in placing
both large and small quantities of concret€hese units are used to convey
concrete directly from a truck unloading point to the concrete placement area.

Pointsto-Watch For:

a. Typically, pumps are initially flushed with a thin water/cement mortar
mixture to coat the lines.This slurry can not be incorporated into the
work and must be disposed of properly.

b. Pumping should be at@nstant ratewith pipelineskeptfull of concrete.
High air loss can occur when concrete is allowed to-flal@nside pump
lines.

c. To the extentpossible,having vertical and steep angles in the pump
pipelinesshould be avoided Steep angles and slow placement rates are
probably the worst conditions for minimizing air loss and segregation.
this condition occurs:

1. Recommendhat the Contractorelocate the pumper, thereby
minimizing lift angle.

2. If discharge is not maintaining a constant flow with the partial
concrete head in the pipe, request the pump operator to place a
reducer and short section of hose at the discharge &€hée.
purpose is to avoid free falling concrete from impacting the
deck or forms at high velocity.

d. If the above condition is unavoidable, watch and test the discharge
frequently forair loss and potential segregation. Watch and test the air
content frequently, when drop may exceed 6 feet.

e. Concrete should be pumpendith the discharge hose being as flat as
possible (or at least with minimal down angle). This practice will help
maintain a charge on the pump pipeline and eliminate excessive vertical
drop, which will aid in reducing the loss of air and segregation of the

concrete.
C. Construction Operations
1. Concrete Placement

Consider the following inspection guidelines during ptecement of concrete:
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(a) Load Tickets

Check the information presented on load tickets to verify compliance with
the proper mix design for the structural element being poured. Also
ensure compliance with the time limitatiof completion of concrete
placementequired by Table 509:1 of tf&andardSpecifications.

(b) Mix Proportion Changes
Consult the Materials Division regarding any changes to mix proportions.
(c) Adding Water

The Contractomustexercise care idding water at th€roject site and
should be avoided whenever possible.

Ensure that thguantity of water added to the concrete mix at theisite
properly recordedn the load ticket. Verify compliance with specified
procedures for adding water (e.g., minimum mixer drum revolutions of 30
in accordance withSection 414.04C of the Standard Specifications
maximum water/cement ratio required by Table 701:1 of Steendard
Specifications).

(d) Mixer Revolutions

Check that mixer revolutions are performed at mixing spe€dncrete
that is completely mixed in a truck mixemst haver0 to 100 revolutions
at the mixing speed designated by the manufaciar@ccordance with
AASHTO M 157.

(e) Chutes and Troughs

Where required, verify that chutes or troughs are used prop€hytes
should bdined with smooth, watertight material. If working around steep
slopes, the Contractor should equip the chwidis baffles or reverses.

() Segregation

Check t hat t he Contractor os met hod
segregation.Unconfined concretenustbe droppedrom a height of less

than 6fed. Concretemay be confined busing atremie (ube fitted with

a hopper hegdor pump, which will prevent mix segregation and mortar
Spattering.

(g) Construction Joints

Verify that construction joints are properly formed at the correct location.
Check that construction joints are cleaned and maintained free of debris



and loose material. Verify that construction jointsare madewhere
required by the ContractReinforcing steeimust extendthrough joints.
The Contractor maylace emergency construction joints as approved by
the ResidentEngineer, and add steel dowels across the joint at no
additional cost to the Department.

(h) Form Stability

Concretemust be placedin horizontal layers less than &hesthick.
Ensure the vibrators consolidate and merge new layers with the previous
layer. When placing concretiiie Contractomustnot exceed the design
loading for forms. Monitor false workfor any movementand/or loss of
concrete during placementCheck forms for obvious signs of weakness,
such as panel bulges and settleméhthese conditions are observetip

the concreteplacement, determine the cause of m@vement, andlirect

the Contractor to makadjustments before continuing.

(i) Pour Sequence

Verify conformance with the designated concrete pour sequence.

() Reinforcing Steel

Monitor the operation for reinforcing steel displaced by workers
equipmentor concreteduring thepours. Check that proper cover and
clearance is maintainedvhen epoxy coated reinforcing steel used
ensure that the placement operation does not damage the epoxy coating.
Prior to placement of additional concrete, verify that extraneous mortar is
cleaned from exposed reinforcing steel.

(k) CastIn-Place Anchor Bolts andDowel Bars

Where requiredyerify that castin-place anchor bolts andbwel barsare
properly installed at the correct locatioriSnsure that they are not moved
during the placement and consolidation of the concrete.

() Doweling into Existing Concrete

Ensure that doweling into existing concrete complies with Section
509.04.D(3) of the Standard Specificationsluding surface preparation,

hole dimensions, epoxy type and bar insertion. Ensure the hole diameter
does not exceed the doweled bar diameter by more than % inch. Increase
the embedment length for epoxy coated reinforcing steel by a minimum of
30%.
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