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Materials
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9.2 Volume 2

Summary:

Updated language related to concrete class substitutions, chloride contents, definition of delivery and placement
times, and independent verification sample frequency.

Justification:

To align with the proposed changes to Materials Manual Section 9.2 Volume 2 and clarify definitions related to
delivery and placement times.

Do the changes affect other types of specifications?
Neither

List Specifications Affected:

Other Affected Documents/Offices Contacted Yes/No
Other Standard Plans No
Florida Design Manual No
Structures Manual No
Basis of Estimates Manual No
Approved Product List No
Construction Office No

Maintenance Office No



Materials Manual Cristina Croft Yes

Traffic Engineering Manual No

Are changes in line with promoting and making progress on improving safety, enhancing
mobility, inspiring innovation, and fostering talent; explain how?

Updated language related to concrete class substitutions, chloride contents, and definition of delivery and
placement times.

What financial impact does the change have; project costs, pay item structure, or
consultant fees?

N/A

What impact does the change have on production or construction schedules?
N/A

How does this change improve efficiency or quality?

By aligning with the proposed changes to materials manual 9.2 and harmonized language with other sections
(e.g. Geotech group)

Which FDOT offices does the change impact?
SMO and Districts

What is the impact to districts with this change?
Mix design acceptance of pavement and bridge decks mixes
Does the change shift risk and to who?

N/A

Provide summary and resolution of any outstanding comments from the districts or
industry.

Comments and Responses are available on the Track the Status of Revisions hyperlink located on the
Specifications landing page: https://www.fdot.gov/specifications/default.shtm

What is the communication plan?

Through the established specification revision process (e.g., Internal and Industry Review)

What is the schedule for implementation?


https://www.fdot.gov/specifications/default.shtm

The Standard Specifications eBook and Workbook are effective July 1st every year.



STRUCTURAL PORTLAND CEMENT CONCRETE

(REV 6-15-26)

SUBARTICLE 346-3.2 is deleted and the following substituted:

346-3.2 Concrete Class Substitutions: The Engineer may allow the substitution of a
higher class concrete in lieu of the specified class concrete when the substituted concrete mixes
are included as part of the QC Plan, or for precast concrete, the Precast Concrete Producer QC
Plan. The substituted higher class concrete must meet-orexeeedcomply with all the requirements
of the specified class concrete, including any paste volume and drying shrinkage requirements
applicable to the specified class. The Engineer may waive the paste volume and drying shrinkage

requirements for the substituted mix when project-specific conditions such as the need for

accelerated strength gain justify the use of a higher class mix.

When the average compressive strength is less than the specified minimum
compressive strength of the higher class mix design, notify the Engineer. Acceptance is based on
the requirements in Table 346-3 for the specified class concrete.

Table 346-3
Compressive Strength, w/cm, and Slump of Concrete Classes
28-day Specified Maximum Water to
Class of Concrete Minimum Cementitious Target Slump Value
Compressive Strength|  Materials Ratio (inches)
(f'c) (psi) (pounds per pounds)
I (Seal) 3,000 0.53 8
I (Pavement) (D ©® 3,000 0.50 1.50r3
e 3,400 0.53 3@
IT (Bridge Deck) 4,500 0.44 3@
111 5,000 0.44 3@
I\Y% 5,500 0.41% 3@
IV (Drilled Shatft) 4,000 0.41 8.5
Vv 6,500 0.37% 3@
VI 8,500 0.37% 3@
Vil 10,000 0.37% 3@

INotes:

(1) Meet the requirements of Section 350.
(2) For increased slump concrete, flowing concrete, SCC and slip form concrete meet the requirements of 346-3.1.

(3) For precast three-sided culverts, box culverts, endwalls, inlets, manholes and junction boxes, the target slump value and air
content will not apply. The maximum allowable slump is 6 inches, except as noted in (2). The Contractor is permitted to use
concrete meeting the requirements of ASTM C478 (4,000 psi) in lieu of the specified Class II concrete for precast endwalls,
inlets, manholes and junction boxes.

(4) When silica fume or metakaolin is required, the maximum water to cementitious material ratio will be 0.35. When ultrafine
fly ash is used, the maximum water to cementitious material ratio will be 0.30.
(5) If 28-day strength is 2,500 or greater, concrete may be accepted if 28-day compressive strength is reached by 56 days.




SUBARTICLE 346-3.3.2 is deleted and the following substituted:

346-3.3.2 Chloride Content Limits: Use the following maximum allowable
chloride content limits for the concrete application and/or exposure environment shown:

Table 346-5
Total Chloride Content Limits for Concrete Construction
Maximum
AHewableTotal
Application/Exposure Environment Chloride Content,
(poundsper-etbreyard
ofconeretelbs/yd’)
) ) . ) Not Specified-Fest
Non-Reinforced Concrete or Using Non-Corrosive Reinforcement'" of ) lec111 i
Slightly Aggressive Environment <0.70
Reinforced Concrete [Moderately e+ Extremely-Aggressive Environment <0.450
Extremely Aggressive Environment <0.40
Prestressed Concrete 0.40
INotes:
(1) Stainless steel, Stainless steel-clad or Fiber Reinforced Polymer Reinforcement

g | | : iatelv fore - desienif chlosid

ratts-of T ' reett asures-are-made: Submit an
Englneermg Analysis Scope in accordance with 6-4 when chlorlde test results exceeded the
limits in Table 346-5. by-aThe Specialty Engineer responsible for the analysis must be
knowledgeable in the areas of corrosion and corrosion control;. teThe evaluation shall determine
#whether the material meets the intended service life of the structure enfor all concrete produced
from the mix design, covering the period from the failing chloride test results back to the
previousmost recent passing test results.

SUBARTICLE 346-4.1 is deleted and the following substituted:

346-4.1 Drilled Shaft Concrete: Notify the Engineer at least 48 hours before placing
drilled shaft concrete. Obtain_the slump loss time from the slump loss test results demonstrating
that the drilled shaft concrete maintains a slump of at least 5 inches throughout the concrete
elapsed time before drilled shaft concrete operations begin.

Perform the slump loss test at the anticipated ambient temperature for drilled shaft
placements greater than 30 cubic yards and an elapsed time of greater than five hours.

Obtain slump loss test results from an approved laboratory or from a field
demonstration. Slump loss test results for drilled shafts requiring 30 cubic yards of concrete or
less and a maximum elapsed time of five hours or less may be done in a laboratory. Obtain all
other slump loss test results in the field.

The concrete elapsed time is defined in Section 455. Obtain the Engineer’s
approval for use of slump loss test results including elapsed time before concrete placement
begins.




Test each load of concrete for slump to ensure that it is within the limits of this
Section. Initially cure acceptance cylinders for 48 hours before transporting them to the
laboratory.

For Drilled Shaft concrete, the delivery and placement times may be extended,
provided the elapsed time does not exceed the slump loss time established for the approved mix
design and the concrete exhibits the required target slump per Table 346-3 immediately prior to

placement.

If the elapsed time during placement exceeds the slump loss test data, submit an
Engineering Analysis Scope in accordance with 6-4 by a Specialty Engineer knowledgeable in
concrete foundations, to determine if the shaft is structurally sound and free from voids. At the
direction of the Engineer, excavate the drilled shaft for inspection. Obtain approval from the
Engineer before placing any additional shafts.

SUBARTICLE 346-4.3 is deleted and the following substituted:

346-4.3 Flowing Concrete and Self-Consolidating Concrete (SCC): Use Flowing
concrete or SCC when shown in the Contract Documents or to facilitate concrete placement in
structures of complex geometric shape or highly reinforcement.

Perform a field demonstration mockup using an approved mix design. Submit the
mockup design to the Engineer for approval including the location of the sawcut.
Cast Upon approval, construct a partial or full-scale mockup¢s) and demonstrate

g Ss o
SCCcompliance with the specified production and placement requirements.
The design, production, and evaluation product must meet the following

requirements:

1. Use the proposed mix design(s).

2. Produce the mockup(s) at the jobsite, using the intended placement and
curing methods, such as the use of ready-mix trucks, pumps, chutes, hopper, consolidation
equipment, etc. The mockup shall contain reinforcing steel, mass concrete cooling pipes if
required during construction, and other embedded items typical of the cast element.

3. Meet the requirements of the plastic properties including the cutoff
time.

4. Meet the hardened properties and durability requirement when specified
in the Contract Documents.

5. Concrete will be produced in the proposed concrete plant(s).

6. Concrete plant(s) representative(s) must be present during mockup
demonstration.

7. Notify the Engineer at least 7 days prior to mockup production.

8. If the production of the structural element that will be represented in the
mockup requires concrete from multiple concrete plants, the concrete from each plant must be
represented in the mockup.

9. Sawcut the mockup’s entire cross-section. Inspect and report for voids,
honeycombing, and rock pockets, mix segregation, and other inclusions developed during
placement of the concrete.

10. Determine the Coarse Aggregate Index of concrete in accordance with
FM 5-617.



11. Complete the demonstration of a successful mockup prior to the
beginning of concrete placement operations.

Based on the inspection results of the field demonstration mockup, the acceptance
of using flowing concrete or SCC in the structural element or section of the element is at the
Engineer’s discretion.

The required mockup demonstration may be omitted at the Contractor’s request.
Submit documentation indicating successful experience of furnishing and placing flowing
concrete or SCC on similar Department projects. Such documentation must list projects by date
of completion, name or project reference number, structural elements or type of unit placed,
quantity of concrete furnished, names and experience of personnel, and contact information for
verification.

SUBARTICLE 346-7.2.1 is deleted and the following substituted:

346-7 2.1 ?Fr—aﬂJSthDellvery Time: Ensure comphance w1th Table 346-8-between

traek for the maximum dehvery time, measured from the 1n1t1al 1ntroduct10n of water to the mix

until complete discharge. Delivery time does not include placement or finishing operations.
Reject concrete exceeding the maximum transitdelivery time, unless otherwise permitted by the
Engineer. The Engineer may approve an extension of the transitdelivery time which will be
identified en-the-apprevedbased on the results of mix design trial batch.

Table 346-8
Maximum Alewable TransitDelivery Time®
Non-Agitator Trucks Agitator Trucks
45 minutes 60 minutes
75 minutes (! 90 minutes !
INote:
(1) -When a water-reducing and retarding admixture (Type D, Type G, or Type II) is used.
(2) For drilled shafts maximum delivery time refer to 346-4.1

SUBARTICLE 346-7.2.2 is deleted and the following substituted:

346-7.2.2 Placement Time: All the concrete in a load must be in its final
placement position a maximum of 15 minutes after the transitdelivery time ereutofftime-has

exprred unless a time extension is approved by the Engrneer —As—aﬂexeepﬂon—ﬁh%h}ngﬂeer—may

ﬂew%es%s Place concrete in continuous manner in accordance W1th Sectlon 400 For drllled
shafts maximum placement time, refer to 346-4.1

The Engineer may perform Independent Verification (IV) testing to verify
the plastic and hardened properties of the concrete when a time extension is granted.



SUBARTICLE 346-9.1.2 is deleted and the following substituted:

346-9.1.2 Sampling Frequency: At a minimum, the Engineer will sample and
test concrete of each mix design for water to cementitious materials ratio, air content,
temperature, slump, and compressive strength once per LOT as defined by Table 346-9. The
Department willmay perform Independent Verification (IV) testing to verify compliance with

specification requirements;-at-a-minimum-of once per-6-months.

Table 346-9
Sampling Frequency
Class Concrete () LOT Size
I (Seal) Each seal placement
I (Pavement) According to Section 350

50 cubic yards, or one day’s production, whichever is

11, 11 (Bridge Deck), 111, IV, V, VI, VII Do

IV (Drilled Shaft) 50 cubic yards, or one dlae);ss(groductlon, whichever is

(1) For any class of concrete used for roadway concrete barrier, the lot size is defined as 100 cubic yards, or one day’s

production, whichever is less.
(2) Start a new LOT when there is a gap of more than two hours between the end of one drilled shaft placement and the

beginning of the next drilled shaft placement.
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