DelDOT Precast Concrete Elements Acceptance Program

The Department maintains an approved producers list for precast concrete elements to be used on all
Department contracts and Department issued permits or agreements. Precast concrete elements subject
to the requirements of this acceptance program include, but are not limited to, manholes, junction boxes,
drainage inlets, junction wells, barriers, box culverts, rigid frame culverts, wingwalls, retaining walls,
headwalls, MSE elements, bridge deck panels, pavement panels, and other miscellaneous precast
concrete elements. Precast concrete producers, as well as their suppliers, are responsible for providing
material that meets all necessary acceptance program and contract requirements. The Department will
perform quality assurance inspection, testing, and oversight as specified in this program and in the
Department’s Materials Manual to ensure compliance with all Department requirements and
specifications. The Department reserves the right to conduct additional quality assurance inspections and
tests at its discretion to ensure the quality of all elements. The Department will work with qualified
producers to resolve discovered quality issues but reserves the right, at its sole discretion, to suspend any
producer’s approvals for non-compliance reasons.

In accordance with the Department’s Standard Specifications, all precast element and prestressed
element producers that supply Department contracts and Department issued agreements and permits
must be a member in good standing with either the National Precast Concrete Associate (NPCA) or the
Precast Prestressed Concrete Institute (PCI) with certification requirements being dependent upon the
element being produced.

Plant Qualification Requirements
Precast concrete producers that wish to become a Department approved producer must submit a request
to the Materials and Research section at DOT_APL@Delaware.gov for each facility in which qualification
is requested. The requestor must submit the following information to the Department to process the
request:

e Location and address of each facility to be qualified,

e List of products manufactured at the facility,

e Contact information for the Plant General Manager and Quality Control Manager with phone

numbers and e-mail addresses,

e Any pertinent industry certifications or accreditations,

e Material sources with certifications, and

e Plant quality control plan which meets the requirements of this acceptance program.

Once the Department has reviewed and accepted the information submitted by the producer, the
Department will conduct an on-site plant inspection and quality control audit. The initial on-site plant
inspection and quality control audit will be conducted in accordance with DMF-150. Plants that are found
to be in compliance with the requirements of this program will be issued a letter of qualification and will
be added to the Department’s approved producers list. The Department, at its sole discretion, will
determine plant certification in cases where full compliance is not met during the on-site inspection.

Quality Control Plan Requirements

Approved Department precast concrete producers are to maintain a quality control plan that meets the
applicable NPCA or PCI standards. Additionally, quality control plans for Department approved precast
concrete producers must also specifically address and document the following elements:
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Description of plant general storage and equipment facilities;

Types of precast concrete elements being manufactured at the facility;

Inspection and testing plans;

The type of records kept and their retention time;

e Material sources including but not limited to: wire, rebar, cement, coarse and fine aggregates,
admixtures, repair and patching materials, and other related materials;

e Gradation test results for aggregates, frequencies of gradation tests, and moisture checks;

e ASR test results in accordance with Department Standard Specification 1022.8.2.1;

e Concrete mix designs using the absolute volume method per ACI 211.1;

e Batching and curing process;

e Detail and technique of repair procedures and patch material sources and their technical sheets;

e Handling, storage, and shipping policies; and

e Back up inspection/testing plans.

Plant quality control plans are to be updated and submitted to the Department annually at a minimum,
and when quality control personnel or procedural changes in the plant occur.

Plant Operating Requirements

Approved precast concrete producers must follow their quality control plan and must meet the operating
requirements outlined within this acceptance program to maintain status as an approved producer. The
Department’s quality assurance inspectors are to be provided access to all parts of the production plant
as needed to perform quality assurance inspections. Non-compliance with this acceptance program or the
Department’s specifications is cause for revocation of plant approval.

Plant Quality Control Staff

The Quality Control Manager and all plant quality control personnel are to be under the supervision of
the General Manager or the engineering department/division. All quality control personnel must remain
independent from the production and sales departments/divisions. Each approved plant is to have its own
quality control staff on-site.

Concrete Mix Design

All concrete used to fabricate precast concrete elements for Department contracts or Department issued
agreements or permits must be a Department approved concrete mix design that complies with Section
1022 of the Department’s Standard Specifications. Current plant mix designs must be on-file with the
Department. Any change to material sources or in proportioning of materials within the mix design must
be brought to the attention of the Department. The Department reserves the right to direct the precast
concrete producer to clean material storage facilities and to perform concrete testing prior to production
after material source changes. All ready-mix concrete used in precast concrete element production must
be an approved Department mix and must be tested in accordance with the requirements of this
acceptance program.

Materials Certification

All materials incorporated into precast concrete elements to be used on Department contracts and
Department issued agreements and permits must conform to the Department’s requirements. Material
certifications and test results for all materials must be available and provided upon Department request.
These materials include but are not limited to:
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Aggregates,

Admixtures,
Reinforcement,
e (Castings,

e Embedment and lift devices, and

e Repair materials.

Cement and supplementary cementitious materials,

All pertinent Buy America compliance documentation must be attached to the billing or shipping
documents when they are shipped or sold.

Material Testing

Approved precast concrete element producers are to maintain testing facilities, equipment, and
personnel capable of performing the material testing specified herein. Any third-party testing laboratories
utilized must be qualified and Department approved. Fresh concrete testing is to be performed by an ACI
certified - Concrete Field Testing Technician Grade 1. Quality control tests are to be performed at the

frequencies prescribed in Table 1.

Table 1: Department Prescribed Testing Frequencies

Coarse Aggregates

. AASHTO Reference . .
Standard Method of Test Title (ASTM Equivalent) Minimum Frequency
Sieve Analysis of Fine and AASHTO T27

(ASTM C136)

Weekly and when stockpiles are restocked.

Total Moisture Content of
Aggregate by Drying

AASHTO T255
(ASTM C566)

Daily prior to concrete batching and when
aggregate deliveries or weather events affect
aggregate moistures.

Temperature of Freshly Mixed
Concrete

AASHTO T309
(ASTM C1064)

Performed on the initial batch of each mix
daily and at 50 CY increments, at each shift
change, and for non-consecutive batches with
a time gap greater than 1 hour thereafter.

Slump of Hydraulic Cement
Concrete

AASHTO T119
(ASTM C143)

Performed on the initial batch of each mix
daily and at 50 CY increments, at each shift
change, and for non-consecutive batches with
a time gap greater than 1 hour thereafter.

Air Content of Fresh Concrete

AASHTO T152
(ASTM C231)

Performed on the initial batch of each mix
daily and at 50 CY increments, at each shift
change, and for non-consecutive batches with
a time gap greater than 1 hour thereafter.

Making Concrete Test

AASHTO R100

Performed on the initial batch daily for each
mix for each shift and each 50 CY of each mix

Specimens (ASTM €31) batched in the same day for each shift.
Compressive Strength of AASHTO T22 .
Concrete Specimens (ASTM C39) Daily as scheduled.

Calibrations

Calibration of testing scales, compression testing machines, batching scales, and water meters must be
performed by a professional calibration company annually or whenever accuracy is in question. The
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Department must witness annual batching scale and water meter calibrations. Admixture dispensers are
to be calibrated by a qualified admixture company representative annually or when accuracy is in
question. Slump cone dimensions are to be verified annually in accordance with the procedures in ASTM
C143 Standard Test Method for Slump of Hydraulic-Cement Concrete. Air meters and thermometers are
to be calibrated quarterly. Calibration documentation must be maintained by the plant and made
available for review upon Department request.

Shop Drawings

In addition to any contract required shop drawings, all elements that deviate from the Standard
Construction Details or an on-Department record approved alternative to the Standard Construction
Detail requires the creation of shop drawings in accordance with Section 105.4 of the Department’s
Standard Specifications. The Department’s Precast Supervisor must be provided all Department approved
shop drawings at least 10 working days prior to casting.

Pre-Pour Inspection
Qualified members of the plant’s quality control personnel are to perform a pre-pour inspection for all
precast concrete elements. The pre-pour inspection is to be recorded and documented. The pre-pour
inspection documentation must include the following information at a minimum:
e Inspection of form work to verify cleanliness, dimensional compliance, joint tightness, and proper
application of form release;
e Inspection of reinforcing to verify type, size, grade, configuration, stability, dimensional
compliance, and concrete cover;
e Inspection of embedded items to verify type, stability, and dimensional compliance; and
e Inspection of block outs and keyways to verify dimensional compliance.

Pre-pour inspection documentation is to be filed with the corresponding fabrication drawings attached.

Post-Pour Inspection
Qualified members of the plant’s quality control personnel are to perform a post-pour inspection for all
precast concrete elements after form stripping and prior to placement of the elements in the storage
area. The post-pour inspection is to document the following at a minimum:

e Dimensional inspection to verify as-built dimensional compliance with design dimensions,

e Inspection to verify as-built embeds, block outs, and keyways comply with design dimensions,

e Inspection to verify surface finish compliance with design finish, and

e Inspection to identify and assess damage.

Storage and Handling

All precast concrete elements are to be stored in a safe manner and necessary precautions taken to
prevent damage. All Department precast pieces are to be stored in an area dedicated to DelDOT storage
until the Department marks the piece as accepted. After the piece is marked as accepted, the piece may
either be moved to another on-site location or shipped to the project site. All precast concrete elements
must be stored on pallets or dunnage. Stacking requires Department approval.

Repair

Damage that occurs during the production process must be evaluated to determine proper repair. NPCA
classifies two levels of damage: minor defects and major defects. The Department classifies the extent of
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damage to a precast unit as cosmetic damage or structural damage. Cosmetic damage and structural
damage and their subsequent required repair techniques are described in Table 2.

Table 2: Damage Types and Repair Requirements

Damage Type Definition of the Damage Type Repair Requirements

This category of damage is considered The producer must detail their standard

only minor in nature and includes the repair methods and procedures for this

following defects: repair type in their quality control plan.

e Damage is less than 1 inch deep and | The producer is to provide the

covers less than 12 square inches. Department with their material sources

e If over 50% of a reinforcing bar or accompanied by the material

strand circumference is exposed due | manufacturer’s certifications and
Cosmetic to inadequate cover then the spall recommendations for these repair
Damage will be classified as “Structural types.

Damage” even if it is less than 1 inch

deep.

e Adeeper spall (2 inches maximum)

may be categorized as cosmetic

damage as long as it does not

progress beyond the outer layer of

reinforcement.

This category of damage is considered All structural damage must be

significant as additional stresses are evaluated for severity and subsequent

likely to develop in or immediately remediation techniques. All evaluations
around the patch material due to service | performed by the approved producer
loads. Structural damage includes the must be sealed by a Professional
following: Engineer and must then be approved by

e The damage is between 2 inches to the DelDOT Engineer of Record. The

6 inches in depth with a surface area | evaluations prepared must include the
less than 150 square inches. following:
Structural . .
Damage e The damage expose's over'SO% of . Reweyv and evalu.atl.on of the
the outer cage of reinforcing bar or severity of the existing damage.
strand circumference. e Recommended repair methods.

e Structural cracks. e Material sources accompanied by
the material manufacturer’s
certifications.

The Department will witness all
Structural Damage repairs that are
performed.

The repaired precast concrete is to be sound, durable, and closely match the adjacent unrepaired concrete
section. In general, precast concrete producers should use batched concrete (same mix design) as that
used to fabricate the damaged member when possible. The Department will inspect repair locations for
structural soundness by striking the repair area with a moderate blow from a 1 |b. hammer.

When damage is considered beyond repair, the precast element should be discarded appropriately.
Damaged components must be stored separately from acceptable products.
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Final Department Visual Inspection
All precast concrete elements are to be visually inspected and accepted by the Department. Final
Department visual inspections are to be scheduled by the precast concrete producer by calling the DelDOT
Precast Supervisor at 302-760-2400. Precast concrete producers are to provide a minimum of 2 working
days’ notice to the Department to schedule the final visual inspection of the precast concrete element.
Elements must be shipment ready by the time the inspection occurs and must be affixed with the
following identification:

o Production plant,

o Date of manufacture,

o Size and type of product,

o Contractor or purchaser, and

o Contract number and project name.

Documentation and Record Keeping

Documentation of all required calibrations, inspections, and testing is to be signed and dated by the
person performing the task and reviewed, signed, and dated by the plant Quality Control Manager.
Precast concrete element producers are to retain all certification, calibration, inspection, and testing
documents for a minimum three-year period. Documentation must be available to the Department upon
request.

Approved Plant Audits
The Department will conduct an annual quality control audit at approved precast concrete plants. Non-
compliance with this program or the Department’s Standard Specifications is cause for revocation of plant
qualification. The quality control audit will be conducted in accordance with DMF-150. The Department,
at its sole discretion, will determine plant certification in cases where full compliance is not met during
the on-site inspection.
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