WORK PLAN AND TRIAL BATCHING PRECAST CONCRETE TXxDOT DESIGNATION: TEX-703-1

Test Procedure for

WORK PLAN AND TRIAL BATCHING PRECAST %G’
CONCRETE er:mm

TxDOT Designation: Tex-703-I
Effective Date: January 2019

1. SCOPE

This test method provides the requirements for a work plan and performing preliminary
and final trial batches for formed and machine-made precast concrete mix designs.

2. DEFINITIONS

The following definitions apply to this Test Procedure.

[ | Conventional Concrete: all concrete that is not self-consolidating concrete or dry-
cast concrete

Dry-Cast Concrete: fresh concrete having a relative zero-slump

Final Trial Batching: procedure formalized in this Test Procedure to assess
acceptability of a proposed concrete mix design

Formed Precast: precast concrete members fabricated using wet-cast concrete

Machine-Made Precast: precast concrete members fabricated using dry-cast
concrete

[ | Polluted Batch: concrete batched during SCC final trial batch with 3% added-
water; admixtures batched must match straight batch. Determine added-water
using the total water demand of the mix design. Added-water batching tolerance: -
0, +3%. Do not place polluted batch in TxDOT product.

[ | Preliminary Trial Batching: the iterative process for fabricators to internally
assess the viability of a mix design

m  Self-consolidating Concrete (SCC): fresh concrete that can flow around
reinforcement and consolidate within formwork under its own weight without
mechanical consolidation

m  Slump and Slump Flow: a measure of consistency of freshly mixed concrete.
Traditionally slump and slump flow are specific to conventional concrete and SCC,
respectively. In this Test Procedure the terms may be used interchangeably
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B Straight Batch: concrete batched during final trial batch matching* the Concrete
Mix Design Worksheet (D9-PC-342R). Straight batch does not contain the
intentional 3% added-water in SCC final trial batch.

*Chemical admixture adjustment is allowed per 4.2.10 Concrete Admixtures.

B Target Strength: concrete compressive strength needed to satisfy specific design
or fabrication needs by a predetermined age

B Wet-Cast Concrete: fresh concrete meeting the placement slump or slump flow
requirements of Specification Item 421

3. APPARATUS

The following Department and ASTM test methods are required for performing
preliminary and final trial batches.

“Titles:” provided are descriptive shorthand.

m  Moisture Content" > *°: Tex-409-A, Tex-425-A, or ASTM C566
Air Content*: Tex-414-A or Tex-416-A

Slump: Tex-415-A™° or ASTM C1611%>%°

Unit Weight">": Tex-417-A

Strength™ 2 3: Tex-418-A

Temperature™ 23 5: Tex-422-A

Initial Set" > ®: Tex-440-A

Lithium ASR*: Tex-471-A

Cylinders: Tex-704-1"? or ASTM C497°

Bleeding®: ASTM C232

Young’s Modulus* *: ASTM C469

ASR*: ASTM C1260, ASTM C1293, ASTM C1567

Column Segregation®: ASTM C1610

J-Ring?: ASTM C1621

1. Required for conventional concrete

2. Required for SCC straight batch

3. Required for dry-cast concrete

4. When required by project’s contract documents

5. Required for SCC polluted batch
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6. Slump flow acceptable limit in Specification Item 421 is applicable to the straight
batch. The slump flow acceptable upper-limit for the polluted batch shall be the slump
flow attained during the straight batch test plus 2.5 inches.

7. Unit weight final trial batch acceptable limit is + 2 Ib./cu. ft. of the theoretical batch
unit weight.

8. Test initial time of set for mix designs utilized with accelerated curing. As ambient
temperatures allow, test at concrete’s temperature at time of placement above 75° F and
test below 75° F; minimum 15° F difference between each initial set test. Plot both initial
set results on a single graph, and use it to predict the initial time of set for any concrete
temperature within the temperature range and retarding chemical admixture dosage.

9. Slump Retention—Determine the slump immediately after mixing and every 15
minutes thereafter during the projected casting period or until reaching zero-slump or 18~
slump-flow. Casting period is the estimated time to place, consolidate, and finish a
member. As ambient temperatures allow, test at concrete’s temperature at time of
placement above 75° F and test below 75° F; minimum 15° F difference between each
slump retention test. Plot slump retention data on a single graph and use it to predict the
acceptable casting period for any concrete temperature within the temperature range and
retarding chemical admixture dosage.

10. As directed by the Engineer based on material characteristics

3.1 During preliminary trial batching run the full battery of applicable tests on at least one
concrete batch representative of the proposed mix design. The Department may require
additional testing to substantiate a mix design.

3.2 See 4.6 Approving Self-Consolidating Concrete for additional testing requirements for
fabricators that have not customarily used SCC to cast product for TxDOT.

4. PROCEDURES

4.1 Information Required

Submit the following information when scheduling a final trial batch with the TXDOT
Area Manager for the proposed mix design.

[ | Fabricator name and plant location

[ | Department form D9-PC-342R Concrete Mix Design Worksheet (Excel file, not
PDF).

Work plan for proposed mix design

[ | Batch ticket(s); including aggregates moisture content, moisture-corrected targets,
and actual batched proportions

m  All applicable trial batch test results, including any failures
[ | Proposed final trial batch inspection date

Resubmit above, updated Information Required upon completion of final trial batch
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4.2

42.1

4.2.2

4.2.3

424

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

Work Plan

Submit a new work plan or reference an existing work plan for each concrete mix design
with the following information.

Product Type—L.ist of product(s) to be cast using the mix design

Mix Design Method—State the method used to proportion the mix design: ACI 211.1
(conventional), ACI 211.2 (lightweight), ACI 211.3 (zero-slump), ACI 237 (SCC), Tex-
470-1 (optimized gradation); or request approval if other method is desired

Slump flow—Provide targeted slump flow range if requesting a deviation from the slump
flow acceptable limits in Specification Item 421.

Water-to-Cement Ratio—Proportion water-to-cementitious materials (w/cm) ratio
between 0.280 and the maximum w/cm ratio in Specification ltem 421.

Alkali-Silica Reaction (ASR) Mitigation—State which Specification Item 421 mix design
option the proposed mix design meets

Coarse Aggregate—Meet the volume of coarse aggregate required by approved mix
design proportioning methods (4.2.2). For minor and major prestressed concrete members
provide at least 50% of the total aggregate by volume.

Temperature Control Measures—State what measures will be taken to ensure the fresh
concrete temperature at time of placement meets Specification.

Batching Procedure—Provide a detailed narrative of the batching sequence for the mix
design. Include charging and mixing times.

Describe the method of monitoring aggregate moisture content and frequency of testing
for aggregate moisture content. Include conditional, increased frequency of testing above
the minimums required by the Department Material Specifications (DMS) to consistently
provide the mix design’s w/cm ratio.

State the minimum batch size. For mixer capacity greater than 5 cu. yd. use 25% of mixer
capacity. For mixer capacity less than or equal to 5 cu. yd., use 50% of mixer capacity or
1 cu. yd., whichever is less. State the maximum batch size if less than the mixer capacity.
Batch sizes must be within the manufacturer’s recommended minimum and maximum
sizes.

Quality Control—Explain how the initial batch of concrete per casting may be deemed
acceptable. Describe how all subsequent concrete batches during casting operations will
be monitored for concrete uniformity, workability, placement, consolidation, finishing,
does not exceed the slump (when applicable) or temperature limits, and does not exhibit
segregation or excessive bleeding. State the testing and frequency performed to ensure
that the concrete meets all pertinent specifications.

Explain how concrete hauling equipment will be monitored to ensure the correct load is
placed in the product when multiple lines or lots are being cast concurrently. Describe

MATERIALS AND TESTS DIVISION 4-8 EFFECTIVE DATE: JANUARY 2019



WORK PLAN AND TRIAL BATCHING PRECAST CONCRETE TXxDOT DESIGNATION: TEX-703-1

4.2.10

4.2.11

4.2.12

4.2.13

4.3

431

4.3.2

4.3.3

how QC will monitor the batch plant and hauling equipment operations including the
target weights, aggregate moisture content, batch weight tolerances, concrete temperature
limits, and accelerated curing requirements (when applicable).

Concrete Admixtures—Adjust admixtures within the allowable limits below. Obtain
approval from the Department to adjust admixtures not listed below.

[ | Retarding chemical admixture between zero and the manufacturer’s recommended
maximum dosage rate. Do not lower the dosage rate within the casting of a line or
lot. The mix design must be approved with at least the manufacturer’s
recommended minimum dosage rate to batch with retarder.

[ | High-range water reducing (HRWR) chemical admixture within £ 20% of the mix
design’s dosage while staying within the manufacturer’s recommended dosage
rates

B Accelerating chemical admixture may not be adjusted from approved mix design
dosage

m  Viscosity modifying agent (VMA) chemical admixture within the manufacturer’s
recommended dosage rates, never below the mix design’s dosage

Target Compressive Strength—Ensure mix design is appropriate for the target
compressive strength at the desired age.

Consolidation and finishing—State consolidation procedures, including when vibration is
used. State if vibration varies according to product type. Meet Specification Items for
vibration. Do not vibrate non-stressed SCC products. Obtain permission to internally
vibrate stressed, SCC products; at a minimum, provide an adequate amount of VMA or
optimized aggregate gradation.

State finishing procedures.

Special Requirements—Highlight special requirements or unusual procedures in work
plan for proposed mix design.

Preliminary Trial Batches
The Department reserves the right to witness all preliminary trial batches.

Perform all necessary preliminary trial batch testing, and provide Information Required
and test results substantiating the mix design conforms to specification requirements.

Substantiating a brand new mix design ordinarily requires many concrete batches over
multiple days. Substantiating a new mix design derived from minor changes to a
currently utilized mix design may be done with far fewer preliminary trial batches,
depending upon the number and significance of those changes and the performance of the
preliminary trial batches.

Do not batch concrete outside of specification requirements, including batching
tolerances.
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434 Do not use preliminary trial batches in TXDOT product.

435 Make enough compressive strength cylinders to substantiate the desired strengths. Test at
release of tension age (stressed) or desired handling age (non-stressed, no older than at 24
hours), 3, 7, 14, and 28 days until desired compressive strengths are achieved.

4.3.6 Batch concrete in all mixers to ensure similar results, unless otherwise approved by the
Department. Mix designs must be trial batched at each separate plant location.

4.3.7 Visually inspect all trial batches for placement, consolidation, and finishing properties
desired. Visually inspect concrete for segregation and excessive bleeding.

4.3.8 QC must record all test results, including failures. Determine reason(s) for failed or
undesirable mix designs, revise mix design, and continue with preliminary trial batches.

4.4 Final Trial Batches

44.1 Allow the Department adequate time to review requests to perform the final trial batch.
Receive approval from the Department to perform the final trial batch. Perform final trial
batch per the Standard Specifications, Test Procedure Tex-703-1, and the approved work
plan.

4.4.2 Adjust the final trial batch chemical admixtures within the limits of 4.2.10 Concrete
Admixtures. Do not adjust VMA. Excluding the 3% water-added, the polluted batch shall
match the straight batch — do not adjust admixtures between the straight batch and the
polluted batch.

443 Batch SCC straight batch in the upper half of the slump flow acceptable limit range (e.g.
24.57-277). Adjust the HRWR chemical admixture within the limits of 4.2.10 Concrete
Admixtures to attain a slump flow within this range.

444 Do not use batched concrete outside of specification requirements, including batching
tolerances.
445 Final trial batches may be required from all mixers if preliminary trial batches do not

exhibit consistently similar results. Mix designs must be trial batched at each, separate
plant location.

4.4.6 Make enough compressive strength cylinders to test at the desired release of tension age
(stressed) or desired handling age (non-stressed, no older than 24 hours), 3, 7, 14, and 28
days.

447 Mix and test the polluted batch immediately following the straight batch.

4438 Visually inspect all concrete for proper placement, consolidation, and finishing without

segregation or excessive bleeding. Place SCC final trial batch in production conditions
similar to intended product including forms containing rebar and having a similar
concrete travel-length.
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4.4.9

4.4.10

4.4.11

4412

4.4.13

4.4.14

4.5

45.1

45.2

QC must record all results from applicable test methods listed in 3. Apparatus and visual
inspection listed in 4.4.8.

Mix designs with visual inspection results or physical test results beyond acceptable
limits fail the final trial batch. Determine reason(s) for failed final trial batch. Implement
corrective measures and perform preliminary trial batch(es) before rescheduling a final
trial batch with the TXDOT Area Manager for this proposed mix design.

Mix designs passing visual inspection and acceptable limits testing are approved for use
on TxDOT projects. The approved mix design is that proposed on the Concrete Mix
Design Worksheet (D9-PC-342R), not necessarily the straight batch tested.

Only use approved mix designs in product meant for TXDOT projects, including product
that may later be assigned to a project specifying TXDOT requirements.

Obtain approval from the Department to use final trial batches in TxDOT product
(“concurrent final trial batch”). Concurrent final trial batches are only granted when the
new mix design is comparable to a previously approved and commonly used mix design.
Do not place polluted batch into TXDOT product. Product cast during a concurrent final
trial batch will not be acceptable for use in TXDOT projects if the batched concrete or
product do not meet specifications.

Concrete Quality—Not all concrete produced with an approved mix design meets
Specifications. Production and QC shall monitor concrete, work performed, and product
to ensure TXDOT Specification conformance. Repetitive rejected concrete batches may
result in rejection of the mix design.

Changes to Precast Concrete Mix Designs:

Perform preliminary trial batching, submit information required, and request approval for
final trial batches for new mix designs when making any of the following changes to
approved mix designs:

m  Volume, grade, or source of aggregates. Revise weights for aggregate
characteristic changes.

Amount, type, or source of cement
Amount, type, or source of supplementary cementing material (SCM)

Amount of water. Provide test results if changing to non-municipal source.

Changes beyond 4.2.10 Chemical Admixtures, including brand/product name or
type
[ | Intent to batch in a mixer not previously approved for the mix design

Significant changes to concrete mixers or batch plants (for example, non-inclusive,
replace mixer, replace mixer motor) may require substantiating previously approved mix
designs and may require repeating final trial batches for approval to use in TxDOT
product.
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4.6 Approving Self-Consolidating Concrete

46.1 Fabricators that have not customarily used SCC to cast product for TXDOT may be
required to perform extensive trial batching, testing, and additional testing not listed in
3. Apparatus prior to approval of proposed SCC mix designs. Approval process of SCC
may require many weeks of batching and testing.

4.6.2 Preliminary trial batches cast in mockups representative of intended product may be
required for extensive nondestructive and destructive testing.

4.6.3 Required destructive testing could include coring and slicing of mockups, among others.
Petrographic analysis may be required to assess the acceptability of materials and
procedures.

5. ARCHIVED VERSIONS

5.1 Archived versions are available.
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