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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
MATERIALS CONTROL, SOILS AND TESTING DIVISION

MATERIALS PROCEDURE

MIX DESIGN FOR PORTLAND CEMENT CONCRETE

1. PURPOSE

1.1 To establish a procedure for testing the physical properties of a proposed mix design.

1.2 To establish criteria for evaluating the test data to arrive at acceptable batch proportions
for an approved mix design.

2. SCOPE

2.1 This procedure shall apply to the design of all portland cement concrete which is
required by the specifications to be batched in accordance with an approved mix design.
This procedure shall also apply to the design of self-consolidating concrete (SCC)
specified in Section 603, but not to normal (non-SCC) concrete specified in Section
603.

3. TEST PROCEDURE

3.1 With the exception of SCC produced in accordance with Section 603, mix designs

shall be performed in accordance with the applicable requirements of AASHTO R39
(ASTM C 192) by a Division Approved Laboratory. To obtain Division approval, a
laboratory must be accredited by the AASHTO Accreditation Program for AASHTO
R18 for the following Standards: AASHTO M201 (ASTM C511), AASHTO R39
(ASTM C192), AASHTO T22 (ASTM C39), AASHTO T119 (ASTM C143),
AASHTO T121 (ASTM C138), AASHTO T152 (ASTM C231), AASHTO T196
(ASTM C173), AASHTO T197 (ASTM C403), AASHTO T231 (ASTM C617) or
ASTM C1231, AASHTO T277 (ASTM C1202), AASHTO T309 (ASTM C1064),
AASHTO T11 (ASTM C117), AASHTO T19 (ASTM C29), AASHTO T27 (ASTM
C136), AASHTO T84 (ASTM C128), AASHTO T85 (ASTM C127), and AASHTO
R76 (ASTM C702). A listing of these laboratories, that are approved to develop
concrete mix designs for the Division, is available on the WVDOH, MCS&T Web
Pagel. Requests to be placed on that list of Division Approved Concrete Mix Design
Labs shall be sent to the following e-mail address: DOHMCSnTconcretelab@wv.gov.
To be placed on that list, all Division Approved Laboratories shall agree to allow the
WVDOH, CCRL, and AASHTO re:source to freely share information about

! https:/transportation.wv.gov/highways/mest/Pages/APL._By_ Number.aspx.
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assessment reports, proficiency samples, corrective actions, quality management
system, and personnel competency and certification records.

The following information for each of the materials listed below that are to be used in
the proposed mix design shall be listed in Attachments 1 and 6-ASR. For mix designs
which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1,
the following information for each of the materials listed below that are to be used in
the proposed mix design shall be listed in Attachments 1 OAG and 6-ASR OAG. The
A requirements will not apply for those mix designs which meet the requirements for
optimized aggregate gradation in Section 601.3.2.4.1. Attachments 1 S-P and 6-ASR
shall be used for SCC produced in accordance with Section 603.

Mix Design Component Materials

Cement: Type, Materials Code, SiteManager Materials Code,

Source and Location, Source Code, Producer/Supplier
Code, Specific Gravity, Alkali Content

Supplementary
Cementitious Material
(SCM):

Type, Materials Code, SiteManager Materials Code,
Source and Location, Source Code, Producer/Supplier
Code, Specific Gravity, Adklat Alkali Content

Chemical Admixtures:

Type, Materials Code, SiteManager Materials Code,
Source and Location, Source Code, Producer/Supplier
Code

Coarse Aggregate:

Type, Materials Code, SiteManager Materials Code,
Size, Source and Location, Source Code,
Producer/Supplier Code, Specific Gravity, Absorption,
A-Bar, Unit Weight, ASR Aggregate Reactivity Class

Fine Aggregate:

Type, Materials Code, SiteManager Materials Code,
Source and Location, Source Code, Producer/Supplier
Code, Specific Gravity, Absorption, A-Bar, Fineness
Modulus, ASR Aggregate Reactivity Class

The mass and volume of each material that is to be used in each batch shall be listed in
Attachment 2. Attachment 2 OAG shall be used for those mix designs which meet the

requirements for optimized aggregate gradation in Section 601.3.2.4.1. Attachment 2 S-

P shall be used for SCC produced in accordance with Section 603.

The aggregate correction factor, as defined in AASHTO T 152, shall be listed in
Attachment 3. Attachment 3 OAG shall be used for those mix designs which meet the
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requirements for optimized aggregate gradation in Section 601.3.2.4.1. Attachment 3
S-P shall be used for SCC produced in accordance with Section 603.

The completed WVDOH form T301E, A-Bar calculation worksheet, used to establish
the target A-Bar, shall be included in the mix design submittal package. An A-Bar
calculation worksheet is not required to be included with the mix design submittal
package for SCC produced in accordance with Section 603_and those mix designs
which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1.
The completed optimized aggregate gradation (OAG) worksheet shall be included in
the mix design submittal package.

Information (i.e. raw data) pertaining to the compressive strength test results of each
cylinder shall be included in the mix design submittal package. This raw data shall
include the specimen test age, date tested, cylinder ID, average cylinder diameter,
maximum load applied to the cylinder, type of fracture, and compressive strength of
the cylinder.

All classes of the concrete (except Class H, concrete for specialized overlays, and SCC
produced in accordance with Section 603) for the proposed mix design shall be batched
in at least five separate batches. Two of the batches shall be proportioned to produce a
mix having a minimum cement factor. Two of the batches shall be proportioned to
produce a mix having a minimum cement factor equal to the specified minimum cement
factor plus one bag of cement [94 Ib. (42.6 kg)]. These batches at the minimum cement
factor plus one bag of cement shall be proportioned at a different water-cement ratio
(w/c) that the batches at the minimum cement factor. A fifth batch shall also be
proportioned to produce a mix at the minimum cement factor, but this batch shall be
proportioned at a different w/c than the previous four batches. The slump tolerance in
Section 3.4 shall not apply to this fifth batch.

Class H concrete, concrete for specialized overlays, as set forth in Section 679 of the
specifications, and SCC produced in accordance with Section 603 for the proposed mix
design shall be batched in at least two separate batches.

The batches for Class H concrete shall be produced at the cement factor for Class H
concrete that is required in the specifications. Two rapid chloride permeability tests,
in accordance with AASHTO T 277, specified in Section 601.3 shall be performed, at
the same test age, on each of these batches, and the same method of curing shall be
used for all of the test specimens.

The batches for specialized concrete overlays shall be produced at or above the
minimum cement factor specified in Section 679.2.2.1 or 679.2.2.2. Two rapid chloride
permeability tests specified in Section 679.2.2 shall be performed, at the same test age,
on each of these batches, and the same method of curing shall be used for all of the test
specimens.
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The information (i.e. raw data), from which each rapid chloride permeability test result
was derived, shall also be included in the mix design submittal package.

The batches for SCC for prestressed concrete members shall be produced as outlined
in Section 603.6.2.1 and at the cement factor required in Section 603.6.3.1.

Each batch of concrete shall be tested in the plastic state for air, consistency and yield.
Each batch shall be adjusted as necessary to produce a plastic concrete having an air
content, consistency, and yield equal to the specified value plus or minus a reasonable
laboratory working tolerance. The following tolerances shall be used as a guide for all
classes of concrete except SCC produced in accordance with Section 603: Air
Content, + %2 percent; Consistency, = 'z in. (= 12 mm) of slump; Yield, = 2 percent.

For SCC produced in accordance with Section 603, testing shall begin at the time
immediately after the mixing sequence is completed. This time shall be designated as
Ty. Temperature, air content, consistency, Tso, VSI, passing ability, rapid assessment
of static segregation resistance, segregation resistance, unit weight, and yield tests shall
be conducted on these batches and shall be within the tolerances set forth in Table
603.6.2.1A.

Air Content, consistency, and passing ability tests shall be conducted every thirty
minutes until either the air content falls below the target value by more than 1.5%, the
slump flow falls below the target spread by more than 2.0 inches (50 mm), or the J-
Ring value falls below the target value by more than 1.5 inches (38 mm). For each
time of testing, these values shall be plotted versus time after batching. Linear
interpolation shall be used to determine the exact time when either the air content falls
below the target value by more than 1.5%, the slump flow falls below the target spread
by more than 2.0 inches (50 mm), or the J-Ring value falls below the target value by
more than 1.5 inches (38 mm). The elapsed time, after Ty, when this occurs shall be
noted as the “Workable Period” and shall be recorded in Attachment 2 S-P. This
workable period shall be used as the time frame in which the entire member shall be
construction, reference Section 603.6.7.

When the properties of a concrete batch have been established within acceptable limits,
seven 6 by 12 in. (150 by 300 mm) cylinders shall be made from each batch produced
in Section 3.3 (or 3.3.1) and tested in compression at the following ages: one cylinder
at age 24 hours =+ 2 hours (the exact age to the nearest hour at time of test shall be noted
on the report); one cylinder at age 3 days; one cylinder at age 7 days; one cylinder at
age 14 days; and three cylinders at age 28 days. The values of the physical properties
of each mix produced in Section 3.3 (or 3.3.1) shall be the average of the physical
properties established in the first two mixes produced at the minimum cement factor,
the average of the physical properties established in the two mixes produced at the
minimum cement factor plus one bag of cement, and the physical properties of the fifth
batch at the minimum cement factor and different w/c. These values shall be listed in
Attachment 3. 4 by 8 in. (100 by 200 mm) cylinders shall be permitted for SCC
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produced in accordance with Section 603. The results of these tests shall be listed in
Attachment 3 S-P.

For any class of concrete other than SCC produced in accordance with Section 603, if
it is desired to use 4 by 8 in. (100 by 200 mm) cylinders as the basis for acceptance or
early strength determination in the field, in accordance with Section 601.4.4, then seven
4 by 8 in. (100 by 200 mm) cylinders shall be fabricated and tested as outlined in
Section 3.5 for the first two trial batches at the minimum cement factor in addition to
the seven 6 by 12 in. (150 by 300 mm) cylinders.

If the average compressive strength of the six 28-day 4 by 8 in. (100 by 200 mm)
cylinders for the batches at the minimum cement factor is not more than 10.0 percent
greater than the average compressive strength of the six 28-day 6 by 12 in.
(150 by 300 mm) cylinders for the batches at the minimum cement factor, then
4 by 8 in. (100 by 200 mm) cylinders will be permitted to be used in the field.
Otherwise, any cylinders fabricated in the field for acceptance or early strength
determination must be 6 by 12 in. (150 by 300 mm) cylinders.

The following formula shall be used during the mix design approval process to
determine if the average compressive strength of the three 28-day 4 by 8§ in.
(100 by 200 mm) cylinders is greater than 110.0 percent of the average compressive
strength of the three 28-day 6 by 12 in. (150 by 300 mm) cylinders:

If X4 > Xgx12 % 1.10, then 4 by 8 in. (100 by 200 mm) cylinders are not permitted to
be used in the field.

Where:
Xgx12 = Average 28-day compressive strength of 6 by 12 in. (150 by 300 mm)
cylinders.

X4xg = Average 28-day compressive strength of 4 by 8 in. (100 by 200 mm) cylinders.

The following properties of each batch of concrete produced in Sections 3.3 (or 3.3.1)
shall be listed in Attachment 2: A-bar of total solids, consistency, air content, unit
weight and yield, water-cement ratio, and temperature._The following properties of
each batch of concrete produced in Sections 3.3 (or 3.3.1) shall be listed in
Attachment 2 OAG, for those mix designs which meet the requirements for optimized
aggregate gradation in Section 601.3.2.4.1: optimized aggregate gradation (OAG)
worksheet, consistency, air content, unit weight and yield, water-cement ratio, and

temperature.

For SCC produced in accordance with Section 603, from one of the SCC trial batches
required in 603.6.2.1, six more cylinders shall be fabricated for modulus of elasticity
testing, eight more cylinders shall be fabricated for creep testing, three specimens shall
be fabricated for length change testing, three specimens shall be fabricated for rapid
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chloride permeability testing, and three specimens shall be fabricated for freeze-thaw
resistance testing. Casting of all Class S-P specimens to be used for hardened concrete
property testing shall be done in one lift without rodding or vibration. Curing and
testing parameters for these specimens are noted in Section 603.6.2.1. These results of
these tests shall be listed in Attachment 2 S-P.

Also, from one of the SCC trial batches required in 603.6.2.1, a prestressing strand
bond strength test, in accordance with MP 603.06.20, shall be conducted, and the result
shall be recorded in Attachment 3 S-P.

Mix design submittal packages including Attachments 1, 2, 3 and 6-ASR, A-bar
worksheet(s), and raw data pertaining to the compressive strength and rapid chloride
permeability tests shall be submitted to the WVDOH District Materials Section in
which the Source (i.e. Concrete Batch Plant) is located. Mix design submittal
packages, for those mix designs which meet the requirements for optimized aggregate
gradation in Section 601.3.2.4.1 including Attachments 1 OAG, 2 OAG, 3 OAG and
6-ASR OAG, optimized aggregate gradation worksheet, and raw data pertaining to the
compressive strength and rapid chloride permeability tests shall be submitted to the
WVDOH District Materials Section in which the Source (i.e. Concrete Batch Plant) is
located These submittal packages may be submitted to the District electronically, and
MCS&T Division may be copied on the electronic submittal also, as this may
expedite the process. All mix concrete mix designs, except SCC mix designs, that are
sent to MCS&T Division shall be submitted electronically to the following e-mail
address: DOHConcreteMixDesign@wv.gov .

SCC mix designs, produced in accordance with Section 603, shall be submitted directly
to MCS&T Division and shall include Attachments 1 S-P, 2 S-P, 3 S-P and 6-ASR.

In the case of mix design submittals for a single mix design which is used at multiple
concrete plants, one submittal package (for the same design) may be used for multiple
concrete plants. All of the concrete plants at which the mix design is being used shall
be noted on Attachment 1, and each WVDOH Materials Section in which the concrete
plants are located shall be included on the submittal. Attachment 1 OAG shall be used
in leu of Attachment 1, for those mix designs which meet the requirements for
optimized aggregate gradation in Section 601.3.2.4.1. This submittal will be reviewed
by MCS&T Division, and if the mix design is approved, a separate lab number will be
assigned to the mix design for each location at which it is approved.

4.1

ACCEPTANCE CRITERIA

If the standard deviation of the concrete plant production has been established, the mix
design must have an average laboratory compressive strength, based on the 6 by 12 in.
(150 by 300 mm) cylinder results equal to or greater than the "Design 28-Day
Compressive Strength" required by the specifications plus two times the standard
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deviation. Data used to establish the standard deviation shall be taken from the
Division's data bank and shall consist of at least 30 individual test results obtained from
recent plant production of concrete with proportions similar to the design mix.
Information relative to the statistics for a particular plant will be furnished to the
Contractor upon request.

If the standard deviation of the concrete plant production has not been established, or
in the case of mobile mixer units, the mix design must have an average laboratory
compressive strength equal to or greater than the "Design 28-Day Compressive
Strength" plus 1,300 psi (9 MPa). The Division shall note the Plant Compressive
Strength Standard Deviation, at the time of the mix design approval, in Attachment 3.

Note that the "Design 28-Day Compressive Strength" required by the Specifications is
the minimum field strength sought in 6 by 12 in. (150 by 300 mm) or 4 by 8 in.
(100 by 200 mm) cylinders representing the concrete being placed in the field, and
should not be confused with the laboratory compressive strengths required for design.
The compressive strength, required in Section 4.1 or 4.2 for mix design approval, shall
be noted as the “Mix Design Approval Strength”.

SCC mix designs, produced in accordance with Section 603, shall meet the mix design
requirements as set forth in this MP and not the ACI mix requirements as specified in
Section 603.6.2, with the exception of the compressive strength “overdesign”
requirements. SCC mix designs, produced in accordance with Section 603, shall meet
the compressive strength “overdesign” requirements of ACI 301 Chapter 4.
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PROPORTIONING DESIGN MIX

If the average of the batches produced in Section 3.3 (or 3.3.1), with the specified
minimum cement factor, satisfies the acceptance criteria of Section 4, then it will be
considered acceptable as the mix design for the class of concrete being designed.

If the average of the batches produced in Section 3.3 with the specified minimum
cement factor does not satisfy the acceptance criteria of Section 4, then a linear
compressive strength-cement factor relationship will be established using the average
28-day compressive strength, based on the 6 by 12 in. (150 by 300 mm) cylinder
results, of the batches with the minimum cement factor and the average 28-day
compressive strength of the batches with the minimum cement factor plus one bag of
cement. This relationship will be interpolated to determine a cement factor [to the
nearest 1 1b. (2:20.45 kg)] which would cause the acceptance criteria to be satisfied.
This interpolated cement factor will be considered acceptable for proportioning the mix
design for the class of concrete being designed.

If neither of the averages of the batches produced in Section 3.3 satisfies the acceptance
criteria of Section 4, then that proposed mix design cannot be considered as acceptable,
and a new mix design will be required.

Section 5.2 does not apply to Class H concrete, specialized overlay concrete, and SCC
produced in accordance with Section 603. Therefore, if the average compressive
strength of the Class H, specialized overlay concrete batches, or SCC produced in
accordance with Section 603, in Section 3.3.1 does not satisfy the acceptance criteria
of Section 4, then that proposed mix design cannot be considered as acceptable, and a
new mix design will be required.

The submittal for a proposed mix design shall include completed copies of
Attachments 1 and 3. It shall also include a completed copy of Attachment 2 for each
of the batches at the minimum cement factor. It shall also include a completed copy of
Attachment 2 for each of the batches at the minimum cement factor plus one bag of
cement, and a completed copy of Attachment 2 for the batch at the minimum cement
factor with a different w/c (i.e. fifth batch), when applicable. Attachments 1 OAG, 2
OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those
mix designs which meet the requirements for optimized aggregate gradation in Section
601.3.2.4.1. All pertinent information supporting these attachments and pertaining to
the information in them shall be submitted also. Upon approval of the subject mix
design, the Division shall include a copy of Attachment 4 or 5 in ProjectWise, along
with the approved mix design.

SCC mix design submittals, produced in accordance with Section 603, shall include
completed copies of Attachments 1 S-P and 3 S-P. They shall also include a completed
copy of Attachment 2 S-P for both of the batches produced in the mix design. All
pertinent information supporting these attachments and pertaining to the information
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in them, including the test results pertaining to the workable period as outlined in
Section 3.4.1, shall be submitted also.

Although the Contractor has satisfied all requirements for concrete design and a mix
design has been approved by the Engineer, the Contractor may still be required to adjust
the approved mix design in the field as necessary to maintain all properties within the
limits of the specification. These field adjustments shall include increasing the cement
factor above the value specified in the approved mix design if such an adjustment
would be necessary to cause the strength of the field placed concrete to conform to the
requirements of the specification. These field adjustments shall also include the
addition of water in the field for slump adjustment. The procedure for determining the
maximum amount of water, which may be added to an approved concrete mix in the
field, is outlined in the following sections.

Using the three different water-cement ratios from the batches produced in Section 3.3
and the corresponding 28-day compressive strengths from Section 3.5, the Excel file in
Attachment 4 of this MP shall be used to create a best-fit line through these three points.

The water-cement ratio (w/c) that corresponds to the Mix Design Approval Strength,
as outlined in Section 4.1 or 4.2, shall be determined from the Excel file in Attachment
4 of this MP. The maximum water, that is allowed to be added to an approved concrete
mix in the field, shall be the amount of water, which corresponds to that w/c (i.e. the
w/c that corresponds to the Mix Design Approval Strength). This maximum water
amount shall be shown in Attachment 4. However, under no circumstance, shall the
total amount of water in a mix, including field additions, exceed the amount of water
corresponding to the maximum water content noted in Table 601.3.1A (i.e. under no
circumstances shall the w/c in Table 601.3.1A be exceeded).

For existing approved mix designs, for which there are only two different water-cement
ratios, Attachment 5 shall be used to determine the maximum water, that is allowed to
be added to that approved concrete mix in the field. Attachment 4 shall be used to
determine the maximum water, that can be added in the field, for all other mixes.

For Class H mixes and concrete mixes for specialized overlays, as set forth in
Section 679 of the specifications, no additional water beyond what was used in the
approved mix designs shall be added in the field.

6.1

MIX DESIGN RE-APPROVAL

Each mix design shall remain approved for a period of three years from the date of
approval, after which the mix design may be re-approved for an additional three years
based on re-qualification tests outlined in Section 6.2 and conducted at the Concrete
Producer or a Division Approved Laboratory, meeting the requirements of Section 3.1.
If a mix design is used often enough (at least fifteen air content, slump, and compressive
strength tests for the previous three year period), the re-qualification tests shall not be
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required, and the mix design may be re-approved based on the actual field tests
performed during the previous three year period.

Re-approval of SCC mix designs, produced in accordance with Section 603, shall be
re-approved as outlined in Section 603.6.2.

The mix design shall meet the ASR requirements in Section 601.3.1.1 according to the
most recent aggregate reactivity, alkali content of cement and SCM, and CaO content
of fly ash from the Division Approved Products Lists APLs.

When a Concrete Producer desires to have a mix design re-approved, he shall submit a
written request to the WVDOH District Materials Section in which that plant is located
noting such and including the current mix design lab number. The WVDOH District
Materials personnel shall verify whether or not there are a minimum of fifteen air
content, slump, and compressive strength tests for that mix design in the previous three-
year period.

If there are at least fifteen air content, slump, and compressive strength tests for that mix
design in the previous three year period, then the WVDOH District Materials personnel
shall notify MCS&T Division that the subject mix design may be re-approved based
on the criteria in Section 6.1. MCS&T Division shall then update the approval date of
the subject mix design.

If there are not at least fifteen air content, slump, and compressive strength tests for that
mix design in the previous three year period, then the WVDOH District Materials
personnel shall notify the Concrete Producer that the subject mix design must be re-
approved as outlined in Section 6.2.

The following procedures shall be used to re-approve concrete mix designs that do not
meet the criteria in Section 6.1.

The Concrete Producer shall provide a statement to the Engineer verifying that all
sources of materials used in the approved mix designs are unchanged and the same as
used in the original approved mix design. All materials shall meet the applicable
sections of the specifications. The original mix design shall meet the ASR requirements
in Section 601.3.1.1 according to most recent aggregate reactivity, alkali content of
cement and SCM, and CaO of fly ash from the Division APLs.

Coarse and fine aggregate samples shall be obtained at the Concrete Producer’s facility
in accordance with MP 700.00.06, and the following tests shall be conducted on those
aggregate samples by a WVDOH certified Aggregate Inspector: specific gravity (both
coarse and fine aggregate), combined A-bar of total solids, absorption (both coarse and
fine aggregate), fineness modulus (fine aggregate), and unit weight (coarse aggregate).
The results of these tests shall be used by a WVDOH certified PCC Technician at the
Concrete Producer or a Division Approved Laboratory, to establish a new target A-bar
for the mix design and, if necessary, to adjust any batch volumes. Combined aggregate
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gradation shall be conducted in leu of combined A-bar of total solids for those mix
designs with the optimized aggregate gradation. The working range on each sieve from
cumulative combined percent retained from aggregate gradation shall be in accordance
with Table 601.3.2.4.1B from Section 601.3.2.4.1.

The Concrete Producer shall then, at the Producer’s facility and in the presence of
WVDOH District Materials personnel, produce a representative batch (acceptable to
both the Producer and the WVDOH personnel) in accordance with Sections 601.6 and
601.7, of no less than 6 yd? (4.6 m?) of the concrete mix subject for re-approval. This
batch shall be tested for air content, slump, unit weight and yield. Also, three 6 by 12
in. (150 by 300 mm) 28-day compressive strength specimens, and if applicable, two
rapid chloride permeability specimens (each to be tested at an age of 90 days or earlier
and the average result used) shall be fabricated and tested from this batch.

In lieu of the batch produced at the Producer’s facility, as outlined in Section 6.2.3, a
batch may be produced at a Division Approved Laboratory. This batch does not need
to be witnessed by WVDOH personnel. The size of this batch shall be the same as the
size of the batches produced for new laboratory mix designs. If there are any changes
to either the coarse or fine aggregate, certified laboratory personnel may perform the
testing and mix adjustments as stated in Section 6.2.2.

If a Concrete Producer desires to have the option of using 4 by 8 in. (100 by 200 mm)
cylinders in the field for a mix design which has already been approved, then at the time
of mix design re-approval, or at any time prior to that time three additional 6 by 12 in.
(150 by 300 mm) 28-day compressive strength specimens and six 4 by 8in.
(100 by 200 mm) 28-day compressive strength specimens shall be fabricated and tested
from the batch produced in Section 6.2.3 or 6.2.3.1. The six 6by 12 in.
(150 by 300 mm) cylinders shall then be compared to the six 4 by 8in.
(100 by 200 mm) cylinders as outlined in Section 3.5.1.1 in order to determine if
4 by 8 in. (100 by 200 mm) cylinders will be permitted in the field for the subject mix
design.

The Concrete Producer or Division Approved Laboratory Personnel shall record the
results of all tests required and the proportions used in the batch outlined in Section 6.2
in the applicable sections of Attachments 1, 2, and 3. Attachments 1 OAG, 2 OAG,
and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those mix
designs which meet the requirements for optimized aggregate gradation in Section
601.3.2.4.1. The Concrete Producer or Division Approved Laboratory Personnel shall
then submit those attachments, along with the test data required in Section 6.2.2 to the
WVDOH District Materials section, who will then forward them to MCS&T Division
for evaluation. Based on these results, the existing mix design will either be re-
approved (possibly with slight adjustments), or the current mix design will be
considered to have expired and a new mix design will be required. When a mix design
is re-approved by MCS&T Division, the laboratory approval number for that mix shall
not be changed, but the approval date (the "Date Sampled") shall be revised.
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For mix design re-approval purposes, the compressive strength of the representative
batch produced at the Producer, as outlined in Section 6.2.3, must meet or exceed the
"Design 28-day Compressive Strength" in Section 601.3, but it does not have to meet
the "overdesign" acceptance criteria outlined in Section 4.

If a laboratory batch is produced in lieu of a batch at the Producer, as outlined in
Section 6.2.3.1, then the compressive strength of that batch must have a compressive
strength which exceeds the "Design 28-Day Compressive Strength" required by the
specifications by the value (f';) obtained from the formula below. The criteria used to
establish the standard deviation is outlined in Section 4.1.

f’cr= f'c'i_c
Where:
f.e = Required compressive strength of the batch produced in

Section 6.2.3.1 (expressed in psi)
f'. = Design 28-Day Compressive Strength (expressed in psi)
o = Concrete Plant Standard Deviation (outlined in Section 4.1)

For mix design re-approval purposes, the average of the two rapid chloride permeability
test results from the representative batch produced in Section 6.2.3 or 6.2.3.1 must be
1,000 coulombs or less in order for the mix design to be re-approved.

If a mix design has expired, it may still be used on projects which have started before
the mix design expired. However, after its date of expiration, a mix design may not be
used on any new projects; a new mix design shall be required for these projects.

7.1

7.1.1

7.2

CHANGING A COMPONENT MATERIAL USED IN A MIX DESIGN

Whenever more than one component material in an approved mix design is changed
simultaneously, a new laboratory mix design, in accordance with Section 3 shall be
required. This option is not permitted for SCC mix designs produced in accordance
with Section 603.

There are circumstances when one component material in an approved mix design may
be changed to another WVDOH approved component material without requiring a new
laboratory mix design. Those circumstances, and the subsequent steps which must be
taken in order for that component material change to be approved, are outlined in the
following sections.

The changes, outlined below, to any of the following component materials are
permitted provided the requirements in Section 7.3 are met. Only one component
material may be changed at a time, otherwise a new laboratory mix design in
accordance with Section 3 shall be required. When changing the type and/or source of
any one component material, minor adjustments to the quantities of other component
materials in the mix design are permitted, in order to maintain desired mix properties.
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When changing the type and/or source of any one component material, the mix design
shall meet the ASR requirements in Section 601.3.1.1 according to the most recent
aggregate reactivity, alkali content of cement and SCM, and CaO of fly ash from the
APLs.

Cement: The source of cement may be changed provided the requirements of Section
7.3 are met. A change from a Type I cement to a Type IL cement (or from a Type IL
cement to a Type I cement) may also be considered a single component material

change.

Supplementary Cementitious Material (SCM): The source and/or type of SCM may be
changed provided the requirements of Section 7.3 are met.

Chemical Admixture: The source and/or type of any individual admixture (i.e., air
entraining, water reducing, or water-reducing and retarding, efc.) may be changed
provided the requirements of Section 7.3 are met. If more than one admixture is used
in a mix design, a change to an individual component material means a change in only
one of those admixtures. If more than one admixture is used in a mix design, and a
change to one of these admixtures is desired (a change to an individual component
material), then the source of the new admixture must still be the same as the source of
the rest of the admixtures in the mix (i.e., water-reducing admixture A from Source X
may be changed to water-reducing admixture B from Source X.)

Latex Admixture: The source of latex admixture may be changed provided the
requirements of Section 7.3 are met.

Fine Aggregate: The source of fine aggregate may be changed provided the
requirements of Section 7.3 are met. However, if the type of fine aggregate changes
(i.e., silica sand to limestone sand or natural sand to manufactured sand), a new
laboratory mix design in accordance with Section 3 shall be required.

Coarse Aggregate: The source of coarse aggregate may be changed provided the
requirements of Section 7.3 are met. However, if the type or size of coarse aggregate
changes (i.e., river gravel to limestone or #57 limestone to #67 limestone), a new
laboratory mix design in accordance with Section 3 shall be required.

When a change to any individual component material in an approved mix design, as
outlined in Sections 7.1.1 and 7.2, is desired, the Concrete Producer shall, at the
Producer’s facility and in the presence of WVDOH District Materials personnel,
produce two separate representative batches (acceptable to both the Producer and the
WVDOH personnel) in accordance with Sections 601.6 and 601.7. Each of these
batches shall be no less than 3 yd? (2.3 m?), shall be batched at the target cement factor,
and shall consist of the concrete mix with the proposed material change. The
proportions for these batches shall be determined by a WVDOH certified PCC
Technician.

If there is a change to either the coarse or fine aggregate, then a sample of the new
material shall be obtained at the Concrete Producer’s facility in accordance with
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MP 700.00.06, and the following tests shall be conducted by a WVDOH certified
Aggregate Inspector on that aggregate sample: specific gravity, solid A-bar of the new
material and A-bar of total solids, absorption, fineness modulus (fine aggregate), and
unit weight (coarse aggregate). The results of these tests shall be used by a WVDOH
certified PCC Technician at the Concrete Producer to establish a new target A-bar for
the mix and, if necessary, to adjust any batch volumes. Combined aggregate gradation
shall be conducted in leu of solid A-bar of the new material and A-bar of total solids
for those mix designs with the optimized aggregate gradation. The results of these tests
shall be used by a WVDOH certified PCC Technician at the Concrete Producer to
establish a new target Combined % Retained for the mix, if necessary, to adjust any
batch volumes.

In lieu of the two batches produced at the Producer’s facility, as outlined in Section 7.3,
two batches may be produced at a Division Approved Laboratory, meeting the
requirements of Section 3.1. These batches do not need to be witnessed by WVDOH
personnel. The sizes of these batches shall be the same as the size of the batches
produced for new laboratory mix designs, and their proportions shall be determined by
certified laboratory personnel. If there are any changes to either the coarse or fine
aggregate, certified laboratory personnel may perform the testing and mix adjustments
as stated in Section 7.3.1.

All of the information pertaining to the materials used in these batches shall be listed
in Attachments 1, 2, 3 and 6-ASR as outlined in Section 3.2. Attachments 1 OAG, 2
OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those
mix designs which meet the requirements for optimized aggregate gradation in Section
601.3.24.1.

Both batches of concrete shall be tested in the plastic state for air, consistency, and
yield. Each batch shall be adjusted as necessary to produce a plastic concrete having
an air content, consistency, and yield equal to the specified value plus or minus the
following tolerances: Air content, = 1 percent; Consistency, = 1 in. (25 mm) of
slump; Yield, + 2 percent.

If laboratory batches are produced in lieu of batches at the Producer, as outlined in
Section 7.3.2, then the batch tolerances specified in Section 3.4 shall apply.
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When the properties of a concrete batch have been established within acceptable limits,
3 -6inby 12 in. (150 by 300 mm) cylinders shall be made from each batch produced
in Section 7.3 and tested in compression at an age of 28 days. The values of the
physical properties of this new mix design (with the component material change) shall
be the average of the physical properties established in the two batches produced in
Section 7.3. These values shall be listed in the column for the mix with the "Minimum
Cement Factor" in Attachment 3. Attachment 3 OAG shall be used in leu of Attachment
3, for those mix designs which meet the requirements for optimized aggregate gradation
in Section 601.3.2.4.1.

The following properties of each batch of concrete produced in Section 7.3 shall be
listed in Attachment 2: A-bar of total solids, consistency, air content, unit weight and
yield, water-cement ratio, and temperature. For those mix designs which meet the
requirements for optimized aggregate gradation in Section 601.3.2.4.1, the following
properties of each batch of concrete produced in Section 7.3 shall be listed in
Attachment 2 OAG: optimized aggregate gradation (OAG) worksheet, consistency,
air content, unit weight and yield, water-cement ratio, and temperature.
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When it is desired to change a component material in a mix which requires the rapid
chloride permeability test (Class H concrete and specialized concrete overlays as
outlined in Section 679), a minimum of one permeability specimen shall be fabricated
from each of the batches produced in Section 7.3. The average value of these
permeability specimens shall be no more than 10 percent greater than the mix design
permeability value, required in the applicable specification, when tested at the time
frame specified in the applicable specification.

If laboratory batches are produced in lieu of batches at the Producer, as outlined in
Section 7.3.2, then the average value of these permeability specimens shall be less than
or equal to the mix design permeability value required in the applicable specification,
when tested at the time frame specified in the applicable specification.

If 4 by 8 in. (100 by 200 mm) cylinders were approved for use with the mix design
which was approved prior to the component material change, then 4 by 8 in.
(100 by 200 mm) cylinders shall also be approved for use with the new mix (with the
component material change) with no further testing required.

Otherwise, if it is desired to use 4 by 8 in. (100 by 200 mm) cylinders as the basis for
acceptance or early strength determination in the field with the new mix (with the
component material change) then three 4 by 8in. (100 by 200 mm) 28-day
compressive strength specimens shall be fabricated and tested from each of the batches
produced in Section 7.3. The six 6 by 12 in. (150 by 300 mm) cylinders from these
batches shall then be compared to the six 4 by 8 in. (100 by 200 mm) cylinders from
these batches as outlined in Sections 3.5.1.1 and 3.5.1.2 in order to determine if
4 by 8 in. (100 by 200 mm) cylinders will be permitted in the field for the subject mix
design.

The average compressive strength of the two batches produced at the Producer in
Section 7.3 must have an average compressive strength which exceeds the "Design
28-Day Compressive Strength" required by the specifications by the value (f',)
obtained from the formula below. The criteria used to establish the standard deviation
is outlined in Section 4.1.

for=1.+2.336-500

Where:

f'.: = Required average compressive strength of the batches produced in
Section 7.3 (expressed in psi)

f'. = Design 28-Day Compressive Strength (expressed in psi)

o = Concrete Plant Standard Deviation (outlined in Section 4.1)

If laboratory batches are produced in lieu of batches at the Producer, as outlined in
Section 7.3.2, then the average compressive strength of these batches must have an
average compressive strength which exceeds the "Design 28-Day Compressive
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Strength" required by the specifications by the value (f'¢;) obtained from the formula
below. The criteria used to establish the standard deviation is outlined in Section 4.1.

fo=1f.+2c

If the average compressive strength of the two batches produced in Section 7.3 (f',) is
less than the "Design 28-Day Compressive Strength" (f.) required by the
specifications, the new mix (with the component material change) cannot be considered
as acceptable, unless the requirements of Section 7.7 are met.

It is not required, but if the Concrete Producer desires, two additional separate batches
may be produced, at the same time that the two batches in Section 7.3 are being
produced. These two additional batches shall be acceptable to both the Producer and
the WVDOH personnel, and shall be produced in accordance with Sections 601.6 and
601.7. Each of these batches shall be no less than 3 yd3 (2.3 m3), shall be batched at
the target cement factor plus one bag of cement [94 1b. (42.6 kg)], and shall consist of
the concrete mix with the proposed material change.

In lieu of the two batches produced at the Producer’s facility, as outlined in Section 7.7,
two batches at the target cement factor plus one bag of cement [94 Ib. (42.6 kg)] may
be produced at a Division Approved Laboratory, meeting the requirements of
Section 3.1. These batches, produced at a Division Approved Laboratory, do not need
to be witnessed by WVDOH personnel. The sizes of these batches shall be the same
as the size of the batches produced for new laboratory mix designs, and their
proportions shall be determined by certified laboratory personnel.

Production of these two additional batches is not an option for Class H concrete or
specialized overlay concrete.

Both batches of concrete shall be tested in the plastic state for air, consistency and yield.
Each batch shall be adjusted as necessary to produce a plastic concrete having an air
content, consistency, and yield equal to the specified value plus or minus the following
tolerances: Air Content, £ 1 percent; Consistency, = 1 in. (£ 25 mm) of slump; Yield,
+ 2 percent.

If laboratory batches are produced in lieu of batches at the Producer, as outlined in
Section 7.7.1, then the batch tolerances specified in Section 3.4 shall apply.



7.7.4

MP 711.03.23

SUPERSEDES: JULY 2020
REVISED JUNEAUGUST 2021
PAGE 18 OF 22

When the properties of a concrete batch have been established within acceptable limits,
three 6 by 12 in. (150 by 300 mm) cylinders shall be made from each batch produced
in Section 7.7 and tested in compression at an age of 28 days. The values of the
physical properties of this new mix design (with the component material change) shall
be the average of the physical properties established in the two batches produced in
Section 7.7. These values shall be listed in the column for the mix with the "Minimum
Cement Factor + 1 Bag" in Attachment 3. Attachment 3 OAG shall be used in leu of
Attachment 3, for those mix designs which meet the requirements for optimized
aggregate gradation in Section 601.3.2.4.1.

The following properties of each batch of concrete produced in Section 7.7 shall be
listed in Attachment 2: A-bar of total solids, consistency, air content, unit weight and
yield, water-cement ratio, and temperature. For those mix designs which meet the
requirements for optimized aggregate gradation in Section 601.3.2.4.1, the following
properties of each batch of concrete produced in Section 7.7 shall be listed in
Attachment 2 OAG: optimized aggregate gradation (OAG) worksheet, consistency,
air content, unit weight and yield, water-cement ratio., and temperature.
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If the average of the batches produced in Section 7.3, with the specified target cement
factor, does not satisfy the acceptance criteria set forth in Section 7.6, then a linear
compressive strength-cement factor relationship will be established using the average
28-day compressive strength [based on the 6 by 12 in. (150 by 300 mm) cylinder
results] of the batches with the target cement factor (Section 7.3) and the average
28-day compressive strength of the batches with the target cement factor plus one bag
of cement (Section 7.7). This relationship will be interpolated to determine a cement
factor [to the nearest 1 1b. (2:20.45 kg)] which would cause the acceptance criteria to
be satisfied. This interpolated cement factor will be considered acceptable for
proportioning the design mix for the class of concrete being designed.

If neither of the averages of the batches produced in Sections 7.3 or 7.7 satisfy the
acceptance criteria in Section 7.6, then that proposed component material change
cannot be considered as acceptable, and a new laboratory mix design will be required
in order to make a change in component materials.

The submittal for a proposed mix design change, as outlined in Section 7, shall include
completed copies of Attachments 1 and 3. It shall also include a completed copy of
Attachment 2 for each of the batches produced in Section 7. Attachments 1 OAG, 2
OAG., and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those
mix designs which meet the requirements for optimized aggregate gradation in Section
601.3.2.4.1. All pertinent information supporting these attachments and pertaining to
the information in them shall be submitted also. This new mix design shall be
submitted to the District in the same manner as a normal mix design, and it shall then
be forwarded to MCS&T Division for review and approval. If approved, a new lab
number will be assigned to this mix design, and it shall, from that point forward be
treated as a new mix design.
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No additional component material changes are permitted to this mix design (without a
new laboratory mix design) until there are a minimum of 20 consecutive field test
results, from this new mix design, which meet or exceed the design compressive
strength requirements. Once there are 20 consecutive field test results, from this new
mix design, which meet or exceed the design compressive strength requirements, this
mix design is eligible for another component material change in accordance with
Section 7.

8.1

8.2

8.2.1

8.3

REPLACEMENT OF FLY ASH WITH CEMENT OR ANOTHER
APPROVED SOURCE OF FLY ASH IN A MIX DESIGN

When an issue arises with a fly ash source or any other circumstance arises which
causes a Concrete Producer to discontinue the use of a source of fly ash in an approved
mix design, , an equal volume of cement, or an equal volume of fly ash from a different
WVDOH approved fly ash source, may be substituted for the fly ash in that mix. This
option is not permitted for SCC mix designs produced in accordance with Section 603.

This option of replacing fly ash with cement, or fly ash from a different approved
source, does not apply to Class H concrete and concrete for specialized overlays, as set
forth in Section 679 of the specifications.

The Concrete Producer shall notify the WVDOH District Materials personnel that it is
desired to replace the fly ash in an approved concrete mix design with an equal volume
of cement or fly ash from a different approved source. The WVDOH District Materials
personnel may then approve this change on a temporary basis. Field test data, as
outlined in the following sections, shall be used to approve this mix design change as
a permanent new mix design. The change on a temporary basis and permanent new mix
design shall meet the ASR requirements in Section 601.3.1.1 according to the most
recent aggregate reactivity, alkali content of cement and SCM, CaO of fly ash from the
APLs.

When fly ash from a different approved source is being substituted for the existing
source of fly ash in an approved mix design, tests to determine the air content of the
plastic concrete shall be performed at the Concrete Producer’s facility and at the job
site, in the presence of WVDOH personnel, on at least the first three batches of concrete
produced with this different approved source of fly ash.

Two batches of concrete, produced with this mix containing either all cement or fly ash
from a different approved source shall then be tested in the presence of WVDOH
District Materials personnel. Both of these batches of concrete shall be tested in the
plastic state for air, consistency, and yield. Each batch shall have an air content,
consistency, and yield equal to the specified value plus or minus the following
tolerances: Air content, = 1 percent; Consistency, = 1 in. (+ 25 mm) of slump; Yield,
+ 2 percent.
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Three 6 by 12 in. (150 by 300 mm) cylinders shall be made from each batch outlined
in Section 8.3 and tested in compression at an age of 28 days. The values of the
physical properties of this new mix design (with the fly ash replacement) shall be the
average of the physical properties established in the two batches produced in
Section 8.3. These values shall be listed in the column for the mix with the "Minimum
Cement Factor" in Attachment 3.

The following properties of each batch of concrete produced in Section 8.3 shall be
listed in Attachment 2: A-bar of total solids, consistency, air content, unit weight and
& yield, water-cement ratio, and temperature. For those mix designs which meet the
requirements for optimized aggregate gradation in Section 601.3.2.4.1, the following
properties of each batch of concrete produced in Section 8.3 shall be listed in
Attachment 2 OAG: optimized aggregate gradation (OAG) worksheet, consistency, air
content, unit weight & vield, water-cement ratio, and temperature.

The average compressive strength of the two batches produced in Section 8.3 must
have an average compressive strength, which exceeds the "Design 28-Day
Compressive Strength" required by the specifications.

The submittal for a mix design change from a mix containing fly ash to a mix using
either only cement as the cementitious material or fly ash from a different approved
source, as outlined in Section 8, shall include completed copies of Attachments 1, 3
and 6-ASR. It shall also include a completed copy of Attachment 2 for each of the
batches produced in Section 8.3. Attachments 1 OAG, 2 OAG, and 3 OAG shall be
used in leu of Attachments 1, 2, and 3 respectively, for those mix designs which meet
the requirements for optimized aggregate gradation in Section 601.3.2.4.1. All
pertinent information supporting these attachments and pertaining to the information
in them shall be submitted also. This mix design change submittal shall be submitted
to the District in the same manner as a normal mix design, and it shall then be forwarded
to MCS&T Division for review and approval. A new lab number will be assigned to
this mix design, and it shall, from that point forward be treated as a new mix design,
using only cement as the cementitious material or using fly ash from a different
approved source along with the original source of cement as the cementitious materials.

9.1

ADDITION OF HYDRATION CONTROL STABILIZING ADMIXTURES TO
EXISTING MIX DESIGNS

Approved Hydration Control Stabilizing Admixtures, as specified in Section 707.15,
designed to stop the hydration of cement in a concrete mix, enabling an extension to
the allowable discharge time from a truck mixer as outlined in Section 601.7 of the
Specifications may be added to an existing approved concrete mix design in accordance
with the procedures outlined in this Section. This option is not permitted for SCC mix
designs produced in accordance with Section 603.
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Two separate batches of concrete shall be produced as outlined in Section 7.3. These
concrete batches shall be tested as outlined in Sections 7.3 and 7.4.

Additional testing, as outlined in the second, third, and fourth paragraphs of Section
707.15.2.1, shall also be performed on one of the batches produced in Section 9.2 in
order to verify that the allowable concrete discharge time may be extended.

If the requirements set forth in Section 7.6 are met, then the procedures set forth in
Sections 7.8 and 7.9 shall be followed, and the existing mix shall be approved for use
with the hydration control stabilizing admixture, and a new lab number will be assigned
to this mix design.

No additional changes to the existing mix design are permitted at the time that these
concrete batches are being produced for the acceptance of the addition of the hydration
control stabilizing admixture to the existing mix design.

Ronald L. Stanevich, P.E.
Director
Materials Control, Soils and Testing Division

Attachments
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Source:
Source Location:

Source Code:

Producer/Supplier Code:

Class of Concrete:

Materials Code:

SiteManager Mat. Code:

Design Laboratory:

Date:

Cementiti

ous Material Data

Data

Cement

Supplementary Cementitious Supplementary Cementitious
Material (SCM) 1 Material (SCM) 2

Name

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity

Admixture Data

Data

Air Entrainment Additional Admixture 1 Additional Admixture 2 Additional Admixture 3

Name

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Aggregate Data

Data

Coarse Aggregate Fine Aggregate

Class/Size

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity

A-Bar

Absorption

Fineness Modulus

Unit Weight
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Class of Concrete:
Date:
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Check The Appropriate Box

Minimum Cement Factor

Mininimum Cement Factor + 1 Bag

Minimum
Cement Factor

For Designated Batch: Batch 1 Batch 2 Batch 1 Batch 2 " E\A),l/f:;erem Ad;::s: |
Material Mass Units Volume Units
Cement Ib (kg) 3 (m°)
SCM 1 Ib (kg) 3 (m°)
SCM 2 Ib (kg) 3 (m%)
Latex Admixture Ib (kg) gal (L) 3 (m)
Water Ib (kg) gal (L) 3 (m)
Air Content, by volume % 3 (m%)
Coarse Aggregate Ib (kg) ft3 (m?®)
Fine Aggregate Ib (kg) ft3 (m?)
Total Ib (kg) 2 (m®)
Air Entrain. Admixture 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 1 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 2 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 3 0z/Cwt (mL/100kg) fl. oz. (mL)

Mixture Test Data
A Total Solids WI/C Ratio Cement Factor (ft®)| Temperature Consistency Air Content Unit Weight Yield
Compressive Stength, psi (MPa)
3 6" x 12" 4" 8" Rapid Chloride Permeability Testing
Spec/';:'ges Test ACtuZ:szt)Age (150 x 300 mm) | (100 x 200 mm) (When Applicable)
’ Strengths Strengths
24 + 2 Hours Method of Curing Standard Accelerated
3 Days (Check Applicable Box)
7 Days . Total Adjusted
14 Days Age at Time of Charge Passed
Test (Days) (Coulombs)
28 Days
28 Days Test 1
28 Days Test 2
N vanath #DIVIOL | #DIv/o! Average Fovio!
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Source Location:
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Class of Concrete:
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SUMMARY

Corresponding Design 28-day Compressive Strength from Table 601.3.1A (psi):
Corresponding Maximum Water Content from Table 601.3.1A:

Date:

Minimum Cement Factor Minimum Cement Factor + Minimum Qement Factor

1 Bag with Different w/c

Material Mass Units Mass Units Mass Units
Cement Ib (kg) Ib (kg) Ib (kg)
SCM 1 Ib (kg) Ib (kg) Ib (kg)
SCM 2 Ib (kg) Ib (kg) Ib (kg)
Water Ib (kg) Ib (kg) Ib (kg)
Coarse Aggregate Ib (kg) Ib (kg) Ib (kg)
Fine Aggregate Ib (kg) Ib (kg) Ib (kg)
Total Ib (kg) Ib (kg) Ib (kg)
Air Entrain. Admixture 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 1 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 2 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 3 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Total A-Bar Solids
Water Cement Ratio
Cement Factor ft3 (m®) 3 (m®) ft3 (m?)
Temperature °F (°C) F (°C) °F (°C)
Consistency inches (mm) inches (mm) inches (mm)
Air Content % % %
Unit Weight Ib/ft3 (kg/m?) Ib/ft3 (kg/m®) Ib/ft® (kg/m®)
Yield ft3 (m°) ft3 (m®) ft3 (m?)
Aggregate Correction Factor
per AASHTO T 152 % % %

Compressive Strength,
psi (Mpa)

Minimum Cement Factor
Batch

6" x 12" Cyl. 4" x 8" Cyl.
(150x300 mm) | (100x200 mm)

Minimum Cement Factor +
1 Bag Batch

Minimum Cement Factor
with Different w/c

1 Day

3 Days

7 Days

14 Days

28 Days

28 Days

28 Days

Avg. 28 Day Strength

#DIV/0! #DIV/0!

#DIV/0!

#DIV/0!

If applicable, are 4" x 8" (100 x 200 mm) cylinders permitted in the field:

#DIV/0!

Plant Standard Deviation at time of Mix Design Approval (psi): [

[Average Value of Rapid Chloride Permeability Test (Coulombs):




MP 711.03.23

SUPERSEDES: SEPTEMBER 2018

REVISED: MAY 2020
ATTACHMENT 4

28-day Compressive

Water/Cementitious

Strength (Known Material Ratio
Y-Value) (Known X-Value)
Average Strength of Two Batches at Target (Minimum)
Cement Factor (from Field D49 in Attachment 3) #DIV/0! 0
Average Strength of Two Batches at Target (Minimum)
Cement Factor + 1 Bag (from Field H49 in Attachment 3) #DIV/0! 0
Strength of Batch at Target (Minimum) Cement Factor but with
Different w/c (from Field L49 in Attachment 3) _ #DIV/O! _ 0
Result of Best-Fit Line | Result of Best-Fit Line
(Slope) (Y-Intercept)
#VALUE! #VALUE!

Class of Concrete = 0

Maximum Water Content from Table 601.3.1A =0

Target (Minimum) Cement Factor (Ibs.) = (from O
Fields D19, D20, and D21 of Attachment 3)

Design Compressive Strength (psi) from Table 601.3.1A - 0

Plant Compressive Strength Standard Deviation (psi) = 0

Mix Design Approval Strength (psi) = 0

w/c that corresponds to the Mix Design Approval Strength = #VALUE!

Maximum w/c Allowed in the Field = #VALUE!

Total Maximum Pounds of Water Allowed in the Mix
(Including Field Adjustments), at the Target (Minimum)
Cement Factor) = #VALUE!

Total Maximum Gallons of Water Allowed in the Mix
(Including Field Adjustments), at the Target (Minimum)
Cement Factor) = #VALUE!




MP 711.03.23
SUPERSEDES: SEPTEMBER 2018

REVISED: MAY 2020
ATTACHMENT 5

28-day Compressive Water/Cementitious
Strength (Known Material Ratio
Y-Value) (Known X-Value)

Average Strength of Two Batches at Target (Minimum)
Cement Factor (from Field D49 in Attachment 3) #DIV/0! 0
Average Strength of Two Batches at Target (Minimum)
Cement Factor + 1 Bag (from Field H49 in Attachment 3) #DIV/0! 0
Result of Best-Fit Line | Result of Best-Fit Line
(Slope) (Y-Intercept)
#VALUE! #VALUE!

Class of Concrete = 0

Maximum Water Content from Table 601.3.1A= 0

Target (Minimum) Cement Factor (Ibs.) = (from
Fields D19, D20, and D21 of Attachment 3)

Design Compressive Strength (psi) from Table 601.3.1A - 0
Plant Compressive Strength Standard Deviation (psi) = 0
Mix Design Approval Strength (psi) = 0

w/c that corresponds to the Mix Design Approval Strength = #VALUE!
Maximum w/c Allowed in the Field = #VALUE!

Total Maximum Pounds of Water Allowed in the Mix

(Including Field Adjustments), at the Target (Minimum)
Cement Factor) = #VALUE!

Total Maximum Gallons of Water Allowed in the Mix

(Including Field Adjustments), at the Target (Minimum)
Cement Factor) = #VALUE!




MP 711.03.23
MARCH, 2021

ATTACHMENT 6-ASR

Class of Concrete,
Precast/Prestress Member

Cementitious Material Data

Data

Cement

Supplementary Cementitious
Materials (SCM) 1

Mass (Ib/kg)

Alklai Content (%)

CaO (%)(Fly Ash Only) |

Aggregate Material Data

Data Reactivity Most Reactivity
Coarse Aggregate
Fine Aggregate
1 Level of Prevention If Level of Prevention is "V", stop

here.

For Class H Concrete, Skip 2,3,4 and 5.

For Evaluation of the Effectiveness of SCM or/and Lithium Nitrate Admixture
(ASTM C1567), skip 2,3,4, and 6. If concrete mix using a 100 percent lithium
nitrate admixture dosage, skip 2,3,4,5, and 6.

2 Alkali Content of Concrete
(Option 1)

0.00

Ib/yd® (kg/m?3)

3 Replacement Level of SCM
(Option 2)

%

For Prevention Level "Z" Only

Alkali Content of Concrete

%

Replacement Level of SCM

%

Evaluation of the Effectiveness of SCM or/and Lithium Nitrate Admi:

Data

Evaluation with Reactive Fine

Aggregate

Expansion results (%)

SCM (%)

Replacement of SCM in Mix Design (%)

Lithium Nitrate Admixture Dosage Rate (%)

6| Option chosen from Specification Table 601.3.1C for Class H Concrete




Supplementary Cementitious
Materials (SCM) 2

kture (ASTM C1567)
Evaluation with Reactive
Coarse Aggregate




MP 711.03.23

SUPERSEDES: SEPTEMBER 2018
REVISED: MAY 2020
ATTACHMENT 1 S-P

Source:
Source Location:

Source Code:

Producer/Supplier Code:

Class of Concrete:

Materials Code:
SiteManager Mat. Code:

Design Laboratory:

Date:

Cementitious Material Data

Data

Cement

Supplementary Cementitious
Material (SCM) 1

Supplementary Cementitious

Material (SCM) 2

Name

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity
Admixture Data
Data Air Entrainment Additional Admixture 1 Additional Admixture 2 Additional Admixture 3
Name
Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Aggregate Data

Data

Coarse Aggregate

Fine Aggregate

Class/Size

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity

Absorption

Fineness Modulus

Unit Weight




Source:

Source Location:
Design Laboratory:
Class of Concrete:

MP 711.03.23

SUPERSEDES: SEPTEMBER 2018
REVISED: MAY 2020
ATTACHMENT 2 S-P

Date:
Check the Appropriate Box for the Batch 1 Batch 2 Additional Batch
Designated Batch:

Material Mass Units Volume Units
Cement Ib (kg) 3 (m?®)
SCM 1 Ib (kg) ft3 (md)
SCM 2 Ib (kg) ft3 (m°)
Water Ib (kg) gal (L)] ft3 (m?®)
Air Content, by volume % 3 (m?®)
Coarse Aggregate 1 Ib (kg) 3 (m?®)
Coarse Aggregate 2 Ib (kg) ft2 (md)
Fine Aggregate Ib (kg) 3 (m?®)
Total Ib (kg) 3 (md)
Air Entrain. Admixture 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 1 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 2 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 3 0z/Cwt (mL/100kg) fl. oz. (mL)

Mixture Test Data at To

W/C Ratio Cement Factor, ft* (m®) Temp(fr(;rt]lf::te;F ¢C) Slump Flow, in. (mm) Air Content, % Unit Weight,)lb/ﬂs(kg/m3 Yield, ft2 (m%) T50, seconds
L Rpd. Asmnt. of Static Segregation Workable Period,
VS| J-Ring, in. (mm) Seg. Resist., in. (mm) Resistance, % minutes
Compressive Strength Test, psi (Mpa)
Test Age: 24 £ 2 hours 3 days 7 days 14 days 28 days 28 days 28 days
Actual Test Age
(hours)
Compressive Strength
Average 28-day Compressive Strength: #DIV/O!
Modulus of Elasticity Test, psi (Mpa)
Test Age: 3 days 7 days 14 days 28 days 28 days 28 days
Actual Test Age (hours)
Modulus of Elasticity
Average 28-day Modulus of Elasticity: #DIV/0!

Length Chang

e (Shrinkage), % Length Change

Test Age Initial Reading

Reading at End of 28-
day Curing Period

4 days after 28-day
curing period

7 days after 28-day
curing period

14 days after 28-day
curing period

28 days after 28-day
curing period

Specimen 1

Specimen 2

Specimen 3

Average Length Change (Shrinkage) after 28-days of water curing and 28-days of Air Storage:

#DIV/0!

Rapid Chloride Permeabilit

y Testing

Age at Time of Test
(days)

Total Adjusted Charge
Passed (coulombs)

Specimen 1

Specimen 2

Specimen 3

Average Total Charge Passed (coulombs):

#DIV/0!

Free

ze-Thaw Resistance

# of Cycles Completed

Durability Factor

Specimen 1

Specimen 2

Specimen 3

Average Durability Factor:

#DIV/0!

Creep Testing

Age at Initial Loading
(hours):

Comp. Str. Cylinder 1,
psi (Mpa):

Comp. Str. Cylinder 2,
psi (Mpa):

Initial Load,
psi (Mpa):

Initial Elastic Strain at Time of Initial Loading (Determined within 2 minutes after Initial Loading):

Loaded Cylinders -
Total Strain

Control Cylinders -

Drying Strain Load Induced Strain

Load Induced Strain

per Unit Stress Creep Strain

Creep Strain per Unit
Stress

Creep Coefficient

90 days After Initial

Loading:




MP 711.03.23

SUPERSEDES: SEPTEMBER 2018
REVISED: MAY 2020
ATTACHMENT 3 S-P

SUMMARY

Source:

Source Location:

Design Laboratory:

Class of Concrete:

Date:
Mix Properties

Material Average Value from Two Trial Batches Units
Cement Ib (kg)
SCM 1 Ib (kg)
SCM 2 Ib (kg)
Water gal (L) | Ib (kg)
Coarse Aggregate 1 Ib (kg)
Coarse Aggregate 2 Ib (kg)
Fine Aggregate Ib (kg)
Total Batch Weight Ib (kg)

Air Entrain. Admixture

0z/Cwt (mL/100kg

Chemical Admixture 1

0z/Cwt (mL/100kg

Chemical Admixture 2

0z/Cwt (mL/100kg

Chemical Admixture 3

( )
( )
( )
( )

0z/Cwt (mL/100kg

Water Cement Ratio

Cement Factor

ft3 (m®)

Temperature OF (°C)
Slump Flow inches (mm)
Air Content %
Unit Weight Ib/t? (kg/m?)
Yield ft3 (m%)
Ts0 seconds
VS|

J-Ring inches (mm)
Rapid Assessment of Static Segregation Resist. inches (mm)

Segregation Resistance

%

Aggregate Correction Factor per AASHTO T 152

%

Compressive Strength,
psi (Mpa)

Avg.Compressive Strength
of both Trial Batches

24 + 2 hours

3 Days

Prestressing Strand Bond Strength Test

(in accordance with MP 603.06.20)
Check Applicable Box

7 Days

Pass:

14 Days

Fail:

28 Days

28 Days

28 Days

#DIV/O!

Avg. 28 Day Strength




MP 711.03.23
August, 2021

ATTACHMENT 1 OAG

Source:
Source Location:

Source Code:
Producer/Supplier Code:

Class of Concrete:

Materials Code:
SiteManager Mat. Code:

Design Laboratory:

Date:

Cementitious Material Data
Supplementary Cementitious Supplementary Cementitious
Data Cement Material (SCM) 1 Material (SCM) 2
Name
Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity

Admixture Data

Data

Air Entrainment

Additional Admixture 1

Additional Admixture 2

Additional Admixture 3

Name

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Aggregate Data

Data

Coarse Aggregate (l)

Coarse Aggregate (II)

Fine Aggregate (1)

Fine Aggregate (Il)

Class/Size

Type

Materials Code

SiteManager Mat. Code

Source

Source Location

Source Code

Producer/Supplier Code:

Specific Gravity

Absorption

Fineness Modulus

Unit Weight




Source:

Source Location:
Design Laboratory:
Class of Concrete:
Date:

MP 711.03.23
August, 2021

ATTACHMENT 2 OAG

Check The Appropriate Box

Minimum Cement Factor

Mininimum Cement Factor + 1 Bag

Minimum
Cement Factor
with Different

For Designated Batch: Batch 1 Batch 2 Batch 1 Batch 2 wic Ad;;ﬂ';? °
Material Mass Units Volume Units
Cement Ib (kg) 3 (m?)
SCM 1 Ib (kg) t3 (m3)
SCM 2 Ib (kg) ft® (m3)
Latex Admixture Ib (kg) gal (L) 3 (m?®)
Water Ib (kg) gal (L) 3 (m%)
Air Content, by volume % ft3 (m%)
Coarse Aggregate (1) Ib (kg) 2 (md)
Coarse Aggregate (Il) Ib (kg) ft3 (m?®)
Fine Aggregate (1) Ib (kg) 3 (m?)
Fine Aggregate (I1) Ib (kg) ft3 (m?®)
Total Ib (kg) ft* (m?)
Air Entrain. Admixture 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 1 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 2 0z/Cwt (mL/100kg) fl. oz. (mL)
Chemical Admixture 3 0z/Cwt (mL/100kg) fl. oz. (mL)

Mixture Test Data
- W/C Ratio Cement Factor (ft*)| Temperature Consistency Air Content Unit Weight Yield
Compressive Stength, psi (MPa)
- 6" x 12" 4" x 8" Rapid Chloride Permeability Testing
Spec";':; Test ACtU?AJUizt) A9 150 x 300 mm) | (100 x 200 mm) (When Applicable)
’ Strengths Strengths

24 £+ 2 Hours Method of Curing Standard Accelerated

3 Days (Check Applicable Box)

7 Days . Total Adjusted

14 Days Age at Time of Charge Passed

Test (Days) (Coulombs)

28 Days

28 Days Test 1

28 Days Test 2




Avg. 28 Day
Strength

#DIV/0! | #DIV/0! |

Average

#DIV/0!




Source:

Source Location:
Design Laboratory:
Class of Concrete:

SUMMARY

MP 711.03.23
August, 2021
ATTACHMENT 3 OAG

Corresponding Design 28-day Compressive Strength from Table 601.3.1A (psi):
Corresponding Maximum Water Content from Table 601.3.1A:

Date:

Minimum Cement Factor Minimum Cement Factor + Minimum Qement Factor

1 Bag with Different w/c

Material Mass Units Mass Units Mass Units
Cement Ib (kg) Ib (kg) Ib (kg)
SCM 1 Ib (kg) Ib (kg) Ib (kg)
SCM 2 Ib (kg) Ib (kg) Ib (kg)
Water Ib (kg) Ib (kg) Ib (kg)
Coarse Aggregate (l) Ib (kg) Ib (kg) Ib (kg)
Coarse Aggregate (II) Ib (kg) Ib (kg) Ib (kg)
Fine Aggregate (1) Ib (kg) Ib (kg) Ib (kg)
Fine Aggregate (lI) Ib (kg) Ib (kg) Ib (kg)
Total Ib (kg) Ib (kg) Ib (kg)
Air Entrain. Admixture 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 1 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 2 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Chemical Admixture 3 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg) 0z/Cwt (mL/100kg)
Water Cement Ratio
Cement Factor 3 (m®) 3 (m®) ft3 (m?)
Temperature °F (°C) F (°C) °F (°C)
Consistency inches (mm) inches (mm) inches (mm)
Air Content % % %
Unit Weight Ib/ft® (kg/m®) Ib/ft3 (kg/m®) Ib/ft® (kg/m®)
Yield ft3 (m°) ft3 (m®) ft3 (m?)

Aggregate Correction Factor
per AASHTO T 152

%

%

%

Compressive Strength,
psi (Mpa)

Minimum Cement Factor
Batch

6" x 12" Cyl.
(150x300 mm)

4" x 8" Cyl.
(100x200 mm)

Minimum Cement Factor +
1 Bag Batch

Minimum Cement Factor
with Different w/c

1 Day

3 Days

7 Days

14 Days

28 Days

28 Days

28 Days

Avg. 28 Day Strength

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

If applicable, are 4" x 8" (100 x 200 mm) cylinders permitted in the field:

#DIV/0!

Plant Standard Deviation at time of Mix Design Approval (psi):

Average Value of Rapid Chloride Permeability Test (Coulombs):

Cure Method: |

[Standard

[Accelerated |

Age (Days): |




MP 711.03.23
AUGUST, 2021

ATTACHMENT 6-ASR OAG

Class of Concrete,
Precast/Prestress Member

Cem

entitious Material Data

Data

Cement

Supplementary Cementitious
Materials (SCM) 1

Supplementary Cementitious
Materials (SCM) 2

Mass (Ib/kg)

Alklai Content (%)

CaO (%)(Fly Ash Only)

Aggregate Material Data

Data

Reactivity

Most Reactivity

Coarse Aggregate (I

|~

)
Coarse Aggregate (II)

—~

Fine Aggregate (I

=~

Fine Aggregate (Il

1 Level of Prevention

If Level of Prevention is "V",
stop here.

[For Class H Concrete, Skip 2,3,4 and 5.

For Evaluation of the Effectiveness of SCM or/and Lithium Nitrate
Admixture (ASTM C1567), skip 2,3,4, and 6. If concrete mix using a 100
percent lithium nitrate admixture dosage, skip 2,3,4,5, and 6.

2| Alkali Content of Concrete

3 3
(Option 1) 0.00 Ib/yd?® (kg/m?3)
3| Replacement Level of SCM o
(Option 2) °
For Prevention Level "Z" Only

Alkali Content of Concrete

%

Replacement Level of SCM

%

Evaluation of the Effectiveness of SCM or/and Lithium Nitrate Admixture (ASTM C1567)

Data

Aggregate ()

Fine Fine Aggregate

()

Coarse
Aggregate (1)

Coarse
Aggregate (1)

Expansion results (%)

SCM (%)

Replacement of SCM in Mix Design (%)

Lithium Nitrate Ad. Dosage Rate (%)

6|Option chosen from Specification Table 601.3.1C for Class H Concrete

I




MP 100.00.02
ORIGINAL ISSUANCE: XX XX, 20XX

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

MATERIALS CONTROL, SOILS AND TESTING DIVISION
MATERIALS PROCEDURE

METHOD OF ACCEPTANCE OF NON-STANDARD OR
NON-CONFORMING MATERIALS IN CONSTRUCTION

1.1

1.2

1.3

PURPOSE

To provide guidelines of sampling, testing, and resolution of all materials that may be
addressed in the plans;-butplans but are not otherwise addressed by the current edition
of the Standard Specifications and Supplementals (Standard Specifications) and/or
Materials Control, Soils and Testing Division (MCS&T) Materials Procedures.

Provide a method for accepting material that does not meet the requirements of the
above-mentioned documents and is not otherwise addressed in those documents.

Provide guidelines and/or course of action/inaction when a material test has not been
performed or has been performed incorrectly.

2.1

2.2

23

24

2.5

2.6

DEFINITIONS

ST-1: Special Testing Form 1—Fhe- The ST-1 is a historic WVDOH document
which has been used to provide an acceptance method for a material that does not
have a prescribed acceptance methed;-ermethod or is otherwise outside the scope of
the normal acceptance procedure. This form has evolved over the years;-butyears but
is still used for the original purpose. An ST-1 is to be done before the material is
placed.

DMIR: District Materials Inspection Report — A DMIR is an investigation typically
into a material failure or any other situation where there is no prescribed method for
the resolution of a material on a project. A DMIR can have several outcomes
including, but not limited to: Remove and replace, a price reduction, or accept in
place etc.

AWP: AASHTOWare Project Management Software — This is the generic term for
the suite of software used by the WVDOH to manage and process projects. This
system manages contracts, samples, tests and other aspects of projects.

Authorize a Sample — This is a technical AWP term in which the user eleses;-ercloses
or locks the sample. Authoring a sample indicates that the sample has been resolved
in the system and the system will allow the project to proceed through certification.
This does not have any indication of whether the sample has passed or failed.

Concur/Non-Concur of Sample — This is a technical AWP term in which the reviewer
indicates their acceptance of a sample. A “Non-Concur” typically requires additional
action to accept the material in the system.

Sample ID — This is a technical AWP term which refers to the “key” field for a record
in the AWP database.



MP 100.00.02
ORIGINAL ISSUANCE: XX XX, 20XX

PAGE 2 OF 4

3. SCOPE

3.1 This procedure applies to all materials that do not have an acceptance, or non-
conformance resolution already established in the Standard Specifications, or any
other WVDOH documents.

3.2 This procedure applies to situations where the resolution of a non-conformance issue
is not clearly defined or described by the Standard Specifications or other WVDOH
documents, or if District wishes to diverge from these documents.

33 This procedure applies to situations where additional documentation for acceptance is
required by the Standard Specifications or other WVDOH documents.

4. PROCEDURE

4.1 The ST-1 form shall be submitted to MCS&T with documentation and/or data sheets
pertaining to the proposed material. Pre-sampled material cannot be used until
authorization is received from the MCS&T Division or the non-conformance has
been resolved.

4.1.1 Payment for this material shall be withheld upon MCS&T’s non-concurrence with the
ST-1, pending a DMIR.

4.2 DMIR — A District Materials Inspection Report (DMIR) shall be submitted to
MCS&T for consideration and either concurrence/non-concurrence for the following
situations:

4.2.1 The Material did not meet the Standard Specifications or other Division Testing
Requirements.

4.2.2 The Material is not addressed in the Standard Specifications or other Division
Documents and has been placed before testing (ST-1 or acceptance methods were not
utilized).

423 Sampling and/or testing was not done correctly, samples or documentation was lost,
or testing otherwise cannot be used to represent or accept the material.

4.2.4 The resolution of the material has not been addressed in a change order or other
contractual document.

5. ST-1 DOCUMENTATION AND SUBMISSION TO MCS&T

5.1 The live ST-1 Form is available as a fillable pdf file on the Division Webpage'. A

sample of this form is attached. This form shall be filled out with all the listed
information pertaining to the material that the contractor proposes to use or has used.
All required fields must be completed before submitting the ST-1 to MCS&T.

1 https://transportation.wv.gov/highways/mest/Pages/tbox.aspx



https://transportation.wv.gov/highways/mcst/Pages/tbox.aspx

5.1.1

5.2

5.3
5.3.1

MP 100.00.02
ORIGINAL ISSUANCE: XX XX, 20XX
PAGE 3 OF 4

The District must electronically send the fillable PDF form. This cannot be hand-
written and scanned (the Sample ID must be available to be selected for Copy and
Paste).

The ST-1 shall be submitted by District Construction to the District Materials
Supervisor. The District shall then generate the sample in AWP and associate all line
items before submitting the ST-1 sample to MCS&T for review and concurrence/non-
concurrence. A workflow guideline for this is available in the MCS&T ProjectWise
folder (location provided by request.)

The ST-1 shall be sent to the ST-1/DMIR mailbox (Stldmir@wv.gov).
ST-1 Request Email files shall be submitted in the following format for both the

5.3.2

subject of the email and the file name for the submission: ST-1-District Lab Number-
CID Contract ID. An example follows,

ST-1-MXZXXXX-CID 2019001346

3354

53454.1

545.5

The sample shall be logged and sent to the applicable MCS&T section to review. If
the subject material(s) meets the project requirements, MCS&T will concur with the
sample and the reviewer will then authorize the sample in AWP.

An email will be generated by the District Material Supervisor to the District
Materials Supervisor notifying them that the ST-1 has been concurred and authorized.
The District will place the ST-1 and MCS&T email into ProjectWise under the
Contract ID and associated line item number.

If the material fails to meet the minimum requirements, the reviewer will mark the
sample as non-concur, then authorize the ST-1 sample in AWP. MCS&T will send
the ST-1 to the District Materials Supervisor stating why the ST-1 was not concurred.
The District will place the ST-1 and MCS&T email into ProjectWise under the
Contract ID and associated line item number.

6.1

6.1.1

DMIR DOCUMENTATION AND SUBMISSION TO MCS&T

The live DMIR form is available on the WVDOH MCS&T Webpage!. A sample of
this form is attached. All required fields must be completed before submitting the
DMIR to MCS&T.

The preparer of the DMIR, typically the Materials Supervisor; or their designee, shall
clearly state all efthe-details that initiated the DMIR and shall include the following
categories of information:

Review and Signatures from Construction Engineer and Materials Supervisor
Supporting Documentation

1. General/Project information
2. Materials information

3. Type of deviation

4. Situation

5. Review

6. Conclusion

7.

8.


mailto:St1dmir@wv.gov

6.1.3
6.1.4

6.3

6.3.1

6.4

RLS:Bc

MP 100.00.02
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A description of the material, known quantities, technical issues, or any requirement
from the applicable Specifications, Contract Proposal, Project Plans, Material
Procedures (MPs), Standard Details, Special Provisions, AASHTO, ASTM, or any
Non-Specification issues shall be provided.

A justification and any supporting and/or relevant detail shall be provided.

The conclusion shall clearly state and justify the final price assessment resolution
(which may be $0.00), including all applicable fees and penalties.

The assessment fees should be listed individually and with a final total price
assessment. Justification of the price assessment shall be provided.

The Supporting Documentation shall provide the necessary information and evidence
for the materials inspection.

The District shall generate the sample and associate all line items before submitting
the DMIR sample to MCS&T for review and concurrence/non-concurrence. A
workflow guideline for this is available in the MCS&T ProjectWise folder (location
provided by request.)

The DMIR shall be sent to the ST-1/DMIR mailbox (Stldmir@wv.gov). The sample
shall be logged and sent to the applicable MCS&T section to review. If the subject
material(s) meets the project requirements, MCS&T will concur with the sample and
the reviewer will then authorize the sample in AWP.

The District must electronically send the fillable PDF form. This cannot be hand-
written and scanned (the Sample ID must be able to be selected for Copy and Paste).

After MCS&T has reviewed and authorized the DMIR sample (whether be concur or
non-concur), the DMIR will be sent to Contract Administration.

Ronald L. Stanevich, P.E.
Director
Materials Control, Soils & Testing Division

Attachments
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

MATERIALS CONTROL, SOILS AND TESTING DIVISION
MATERIALS PROCEDURE

AGGREGATE SOURCE APPROVAL PROCEDURES

1.0 PURPOSE

1.1 To provide a uniform procedure for the following:

a) Approval of producers/suppliers of aggregates for the West Virginia’s Department of
Transportation’s Division of Highways (WVDOH) Approved Material Source/Product
List; and

b) Monitoring of producers/supplier’s ongoing compliance with the governing specifications
for use of their products in WVDOH projects.

2.0 SCOPE

2.1 This procedure shall apply to any aggregate producers/suppliers intending on suppling
aggregates to projects conducted by the WVDOH.

3.0 APPLICABLE DOCUMENTS

3.1 West Virginia Division of Highways Standard Specifications, Roads and Bridges, both
Current Edition & Supplementary.

3.2 West Virginia Division of Highways Construction Manual, Current Edition.

33 West Virginia Division of Highways Materials Procedures.

4.0 CONSIDERATION FOR THE APPROVED -MATERIAL-SOURCE/PRODUYCT

LIST OF COMMERCIAL AGGREGATE SOURCES

4.141 If an entity wants to be placed on the commercial source list and has had no previous

dealings with WVDOHT, they shall submit a Letter of Intent (LOI) ho\ Materials Control

Soils and Testing Division (MCS&T) describing what they intend on selling, what
production process is used, what type of projects they intend on supplying, and when they
intend on starting production. The LOI, upon review by MCS&T, will be forwarded to the
nearest adjacent WVDOH District Materials Supervisor for notification purposes.

Commented [SRL1]: Should we have them send LOI to
MSC&T or to the adjacent District Materials supervisor?
....Discuss...
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4.2 Data from a total of 20 samples shall be considered for addition of the new

Producer/Supplier to the WVDOH List of Approved Aggregate Sources. Historic data
concerning aggregate quality test results signifying compliance with etherstates>WVDOH

specifications shall be available for review. Any data accepted by MCS&T concerning the
quality of the material shall be obtained from an AASHTO re:source accredited laboratory.

4.2.1 At their discretion, MCS&T may sample stockpiles currently in production for quality
testing. If the material sampled meets the quality specifications, the stockpile can be
approved for use in WVDOH projects. This data will be included with the required 20 sets
of data for source approval in the future, if necessary. Any material submitted for use in
WVDOH projects shall meet the criteria described in Sections 702, 703 and 704 of the
WVDOH specifications for that particular material.

4.2.2 Independent quality testing data shall be verified by MCS&T to ensure compliance with
governing specifications. All data submitted will be reviewed in the verification process
and may be included in the quality testing data compiled by MCS&T.

4.2.3422 Records of both the geologic features of the source and historical quality testing
data of the products compiled by the producer/supplier, if available, may be submitted to

MCS&T for review. %q&&h&y%esm%g—dﬁ&shaﬂ—b%eqb&red—freﬂﬁes%&eemﬁeted—ﬂm

2.4423 Manufacturing and quality control processes;—geelogic—features; and_pertinent;
hlstorleal data shall be made avallable for review bV MCS&T, if requested —mdepenelen{

4.3 44— Subsequent to the review of historical and geologic data concerning the material in
question, a sampling regimen shall be implemented to continually evaluate the quality of
the material over the course of production.-
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4.44-5 Acceptance of any material submitted for approval from any potential producer/supplier is
left to the discretion of MCS&T.

5.0

MAINTENANCE OF THE LIST OF COMMERCIAL AGGREGATE SOURCES

APPROVED MATERIAL SOURCEPRODUCT LIST

5.1

5.2

To remain on the WVDOH Appreved-Material-Seurce/ProduettistList of Commercial
Aggregate Sources, the following criteria shall apply:

The producer/supplier shall maintain consistent satisfactory compliance of the quality of
the aggregates according to the WVDOH Specification of Roads and Bridges, Sections
702, 703 and -threugh-704 by permitting random, intermittent yearby-quality sampling of
the_aggregate source/supplier by MCS&T. This testing determines if the approved
products continually exhibit the same characteristics and quality as the originally approved
material. (see MP700.00.55; GUIDELINES FOR ESTABLISHING AND
MAINTAINING APPROVED LISTS OF MATERIALS AND SOURCES, section 6.0))

If the producer/supplier has not provided any products to any WVDOH projects over a

period of 5 consecutive years from the same source, that source will be removed from the
WVDOH List of Commercial Aggregate Sources. In the event of an inactive source
reestablishing production and the producer/supplier wishes to regain acceptance, they shall
refer to section 4 of this MP for reconsideration.

6.0

REMOVAL FROM APPROVED MATERIAL-SOURCE/PROBDUCT-LIST_OF

COMMERCIAL AGGREGATE SOURCES

6.1

6.1.1

In the event the producer/supplier does not provide materials in compliance with the
governing specifications, the following actions shall be taken by the producer/supplier, and
subsequently by MCS&T, up to and including removal from the ApprevedMaterial
Seuree/Produet-List of Commercial Aggregate Sources:

1Upon sampling of an aggregate source by MCS&T, -if the quality test results do not meet
the minimum specifications, then a second test portion will-shall be split from the same
field sample and shall-be retested;-ane. -tThe test results and test-methods_of testing shall
then be reviewed for accuracy and precision.

| Commented [SRL2]: See MP 700.00.55 for sampling
every 2 years.
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When a material, upon reexamination, fails to meet WVDOH Specifications, the
producer/supplier shall be notified of the failing results and a second field sample shall be
obtained by MCS&T and tested for quality. The results from this sample will determine if
further action is needed.

For the second Field sample, follow the same protocol for Section 6.1.1. If the second
sample does not meet quality specifications, at the discretion of MCS&T personnel, a third
sample shall-may be obtained from the producer/supplier by MSC&T and tested for

guality.:

For the third Field sample, follow the same protocol for Section 6.1.1. If the third sample
does not meet quality specifications the following course of action shall be taken:

Communication of sample information shall be implemented as follows:

The producer/supplier shall be notified of the deficiency, either in writing or via electronic
communication (i.e. email).

The 10 distriet—District material—Material supervisersSupervisors, the Regional
Construction Engineers, Director of Contract Administrationregional-engineersfimanagers,
and the Director of MCS&T shall be notified of the deficiency via electronic
communication (i.e. email).

The producer/supplier of the substandard product is then responsible for mitigating the
delinquency and improving the production quality to comply with the corresponding
governing specifications. Mitigation of substandard materials is not the responsibility of
MCS&T; only the verification of the quality of material provided by the producer/supplier
shall be the responsibility of MCS&T.

A supplemental sampling program shall be implemented to confirm the mitigation of the
deficiencys; and shall be coordinated as follows:

a) If the producer/supplier was previously included on the Appreved—Material
Seuree/Produet-ListList of Commercial Aggregate Sources, a series of three (3)

consecutive samples shall be obtained, either by a WVDOH District technician or
if necessary, by a representative of MCS&T. Each new sample shall be obtained
every seven-six (67) days of production to test the quality of the new material. If
there is no constant flow of production, then samples shall be obtained from each
stockpile produced (minimum stockpile of approximately 2000 tons).

b) After three samples have been tested for full quality and are found to comply with
the governing specifications, random, intermittent sampling of the material shall be
performed by the adjacent District and sent to MCS&T for verification of quality.
The frequency of the intermittent sampling of the material shall be up to the
discretion of MCS&T.
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C) If the most recent samples comply with the corresponding specifications
concerning the material, the producer/supplier shall be notified of conformance and
shall be included on the ApprevedMaterial Seuree/Produet-List_of Commercial
Aggregate Sources for the next fiscal quarter.

d) If the material continues to fail to meet the corresponding specifications, further
action shall be taken, up to and including removal of the producer/supplier from the

List of Commercial Aggregate Sources. Approved-Material-Seuree/ProduetList:

If any of the aforementioned quality samples fail quality testing and a new field sample
cannot be obtained due to the source not being accessible (due to seasonal closure, lack of
material for sampling, etc.), then the producer/supplier with be removed from the List of
Commercial Aggregate Sources appreved-histuntil the resampling can be completed.

Acceptance protocol detailed in section 4 of this MP shall be re-implemented once the

deficiency has been mitigated to WVDOH specification minimums and the new materials
will be considered for testing.

7.0

7.1

7.2

DOCUMENTATION

All samples obtained by MCS&T shall be assigned a corresponding lab reference number
for record keeping, ensuring proper access by MCS&T personnel to pertinent information
regarding the materials provided by the producers/suppliers.

In the event of repeat non-conformance of WVDOH specifications, the following
procedure shall be implemented:

a) A record of communication between the Division and the producer/supplier’s
contact shall be retained for future reference.

by——The sample (or samples) failing to meet quality specifications shall be packaged
and stored for later access by MCS&T personnel for future reference. The sample
containers shall display the lab reference number, date the tests were conducted,
type of material tested, and data revealing what specifications were out of
compliance.
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
MATERIALS CONTROL, SOILS AND TESTING DIVISION

MATERIALS PROCEDURE

INSPECTION AND ACCEPTANCE PROCEDURES
FOR PRECAST CONCRETE PRODUCTS

1.1

PURPOSE

To set forth procedures for the inspection and acceptance of precast concrete products,
including inlets, manholes, box culverts, 3-sided bridge units, retaining wall panels,
headwalls, wingwalls, lagging, junction boxes, and any other precast products, and the
approval of the plants at which they are fabricated.

2.1

2.2

SCOPE

This procedure will apply to all precast concrete products supplied for use on West
Virginia Division of Highways projects and to all precast concrete product fabricators
that supply material for use on West Virginia Division of Highways projects.

For prestressed concrete members refer to MP 603.10.40 “Inspection and Acceptance
Procedure for Prestressed Concrete Bridge Beams.”

3.1

3.2

33

FABRICATOR APPROVAL

All precast concrete product fabricators (hereafter referred to as the Fabricator) shall
be approved by Materials Control Soils and Testing MCS&T Division prior to the start
of any work for the WVDOH. If not listed on the WVDOH Approved List of Precast
Concrete Fabricators, a Fabricator shall contact MCS&T Division a minimum of six
weeks prior to the planned date on which fabrication is to begin to initiate the approval
process.

In order for a Fabricator to be approved and listed on the WVDOH Approved List of
Precast Concrete Fabricators, they must be NPCA (National Precast Concrete
Association) certified, QCAST (American Concrete Pipe Association) Certified, or
have an equivalent type of certification.

The process for approving a Fabricator shall include, but not be limited to, an on-site
visit to the fabrication plant by a WVDOH representative from MCS&T Division.
During this visit, the WVDOH Quality Assurance (QA) personnel shall inspect the
fabrication facility and Quality Control (QC) lab, meet with QC and other key
personnel from the Fabricator, and sample component materials which will be used in
the fabrication of precast items.
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Sampling and testing of component materials shall be done in accordance with MP
603.02.10. Copies of recent component delivery tickets should be presented on the day
of sampling. All component materials must be approved prior to the start of fabrication.

Any Fabricator which does not produce for the WVDOH for a period of 2 years shall
be removed from the Approved Fabricator list. After removal from the approved list,
before a Fabricator can again produce for the WVDOH, they must repeat the approval
process. Sampling of component materials will not continue when the plant is not listed
on the Approved Fabricator list.

Personnel from the Fabricator required to be present during the initial on-site visit and
meeting between WVDOH and Fabricator shall include representatives from
Production and Quality Control. Any questions and concerns regarding WVDOH
requirements, including applicable Specifications, Materials Procedure (MP’s),
Standard Details, and QC/QA Inspections shall be addressed at this meeting.

The Fabricator must submit the Quality Control Manual/Plan for review at this meeting.

All Concrete Mix Designs which will be used on products fabricated for the WVDOH
must be submitted for review & approval, prior to the start of fabrication. Any design
mix with an aggregate(s) that has a reactivity classes R1, R2, or R3, as shown as in
Approved Aggregates Source List, shall be developed in accordance with WVDOH
specifications, subsection 601.3.1.1. If an aggregate Source is not listed on the
Approved Aggregates Source List, the Division will test the fine and coarse aggregate
from the Source, in accordance with AASHTO T 303, to determine the reactivity class
of the aggregate prior to its use on any WVDOH project. The Division will inform the
Fabricator of the reactivity class of aggregates that they are proposing to use. If a
cement Source and/or a SCM Source are not listed on the Approved Source List, the
Division will test cement and/or SCM from that Source prior to its use on any WVDOH
project.

The Fabrication Plant QC Personnel, as a minimum, shall be a certified ACI Grade |
Concrete Field Testing Technician and/or a WVDOH PCC Inspector. In addition, if
Self-Consolidating Concrete (SCC) is used, Fabrication Plant QC Personnel shall be a
certified ACI SCC Testing Technician.

All Precast Concrete items shall be accepted by Direct or Master Coverage except
when a Ffabricator-has-been is classified asmade an Approved Source of concrete
lageing as defined in Section 7.0.
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4.1

4.1.1

4.2

4.3

4.3.1

44

4.5

FABRICATION & INSPECTION OF PRODUCTS FOR DIRECT & MASTER
COVERAGE

Prior to beginning fabrication of any precast concrete products, the Fabricator shall
provide written or email notification to MCS&T Division at least one calendar week in
advance of the date on which fabrication is to begin.

Depending upon the precast items being fabricated, MCS&T Division may choose to
monitor fabrication. Fabrication of structurally significant products such as box
culverts and 3-sided bridge units shall be monitored. Other items may be monitored at
the discretion of MCS&T.

After fabrication has begun, the Fabricator shall keep MCS&T Division and the
Inspector (whether a WVDOH employee or a contract employee representing the
WVDOH) informed in advance of the days on which fabrication will take place.

Shop Drawings must be approved by the West Virginia Division of Highways prior to
the start of any work by the Fabricator. The Inspector must have a copy of these
approved shop drawings prior to start of any work by the Fabricator.

Concrete cylinders shall be made for compressive strength testing with 6-inch by 12-
inch (150 mm by 300 mm) or 4-inch by 8-inch (100 mm by 200 mm) molds. The
cylinders are to be cured in the same area as the products for which they represent
(Field Cured as outlined in AASHTO T23) until tested to create a curing environment
similar to the product that they represent. A compressive strength test shall consist of
the average result of a set of cylinders, which is at least two cylinders. Form removal
isn’t to be allowed until concrete has reached 50% of the design strength, unless
otherwise specified. If forms are stripped from box culverts at 50% of the design
strength, another curing method from section 601.12, or AASHTO M259, or M273
(whichever is applicable) must be used until 70% of the design strength is obtained.

For both conventional concrete and SCC mixes, a minimum of one set of compressive
strength cylinders shall be fabricated from every 7 yards of concrete, or fraction thereof,
with a minimum of one set per day per mix design. Both the form removal strength
and the 28-day strength must be confirmed by a set of cylinders. Cylinders shall be the
same size as those used in the initial approved mix design. For conventional concrete,
slump, temperature, and air content tests shall be conducted on the first batch of
concrete each day and every time that cylinders are fabricated. For SCC mixes, spread,
temperature, and air content tests shall be conducted on every batch. For all types of
concrete, unit weight and yield tests shall be conducted on the first batch of concrete
each day and thereafter as deemed necessary by Quality Control and Quality Assurance
Personnel.

When required, absorption tests are to be conducted in accordance with ASTM C642-
13, and tests should be conducted on a weekly basis for each mix design used, at a
minimum, unless otherwise specified.

Unless otherwise specified, plastic concrete shall have an air content measured at 7.0
+2.0%.
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Prior to the use of Self-Consolidating Concrete in precast items all mix designs must
be submitted to MCS&T for approval and meet the requirements of the following table.
Test results from trial batches produced by the laboratory which designed it shall be
included in the submittal. The compressive strength of the design mix shall be at least
15% above the specified design strength.
Table 4.5.1 - SCC Mix Design Acceptance
Fresh Property Mix Design Batch Acceptance Criteria
Air Content 7.0+ 1.5%
Spread (ASTM C1611) Target + 1.5 inches (38 mm)
2 seconds < T¢ ;<7 seconds
Visual Stability Index <1.0
Passing Ability (ASTM C1621) J-Ring Value <1 inch (25 mm)
Segregation Resistance (ASTM C1610) Segregation < 12%
Unit Weight and Yield +2% of Theoretical
The following table lists the criteria for SCC production.
Table 4.5.2 - SCC Production Acceptance
Fresh Property Production Acceptance Criteria
Air Content 7.0+ 2.0%
Spread (ASTM C1611) Target + 2 inches (50 mm)
2 seconds < T,,<7 seconds
Visual Stability Index <1.0
Concrete Temperature <90°F (32°C)
Unit Weight and Yield +2% of Theoretical
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SCC should only be given minimal vibration; and shall not be dropped from a distance
greater than 4 feet relative to the top of the form.

5.1

5.2

5.2.1

522

FINAL INSPECTION

After fabrication is completed and prior to shipment, the precast items will be stored
on dunnage. The Fabricator shall provide MCS&T Division with a written or email
request for final inspection a minimum of one calendar week prior to the desired date
of inspection. Effective communication from the Fabricator to MCS&T Division and
Consultant Inspection Agency is the key to avoiding any scheduling conflicts regarding
final inspection.

At the final inspection, the fabricator shall provide the inspector with documentation
of required data pertinent to the product(s) being produced. Attached to this document
is a sample inspection sheet to be used as a guide for presenting this information. This
documentation is also available on the MCS&T Division Website'.

For the final inspection, the Inspector may witness compressive strength tests if
required, inspect repairs as needed, and conduct a thorough visual examination of each
member. A copy of the Inspector's daily reports, a copy of the final inspection report,
and all other pertinent information provided to the Inspector by the Fabricator shall be
kept on file by MCS&T Division.

For box culverts, trial fitting of adjacent pieces, prior to shipping, will be required as
part of the final inspection process. Each adjacent box culvert will be stacked in pairs
vertically; the gaps between each pair will be measured, and dunnage will be placed
below the bottom culvert to prevent damage. The maximum gap between the adjacent
pieces shall not exceed %2 inch (13 mm), unless otherwise stated in the construction
plans.

6.1

6.2

6.2.1

ACCEPTANCE & REJECTION

Upon completion of final inspection, if a precast product meets all specification
requirements and does not contain any defects, the Inspector will stamp the precast
product as accepted by MCS&T Division and provide a 7-digit Laboratory Reference
Number for shipment.

If, however, the precast product does not meet all specification requirements due to
damage, defect, or dimensional tolerance, the product must be further evaluated before
potential acceptance by the MCS&T Division or the District for which the product was
produced, as discussed further in the next sections.

Minor damage and/or defects may be repaired in accordance with the pre-approved
repair procedures which should be incorporated within the Fabricator QC Plan. For
cracks 4 mils (0.1 mm) or less a silane treatment may be used. Cracks between 4 mils
(0.1 mm) and 16 mils (0.4 mm) shall be repaired by epoxy injection in accordance with
Section 603.10.2. Products with cracks exceeding 16 mils (4 mm) shall be rejected by

! https://transportation.wv.gov/highways/mcst/Pages/WVDOH-Materials-Procedures.aspx
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MCS&T. If repairs appear satisfactory and all other specifications are met, the

Inspector shall stamp the product as approved for shipment. MCS&T Division will
issue a 7-digit Laboratory Reference Number for acceptance.

Major damage and/or defects shall be evaluated on a case-by-case basis. If a product
is approved for repair and if repairs appear satisfactory, the Inspector shall stamp the
product as approved for shipment.

If a product does not meet specification requirements due to dimensional measurements
not within tolerance, the product must be evaluated by the contractor and or District as
to its potential acceptance. If the decision is made to accept the product, acceptance
shall be provided by the District through a DMIR. If, however, the product will not be
accepted, the Inspector will reject the product, and MSC&T Division will apply a
Laboratory Reference Number documenting the rejected product.

PROCEDURE FOR APPROVED SOURCE OF PRECAST CONCRETE

~
[98)
—

LAGGINGMATERIAL

Precast concrete Ffabricators may be classifiedmade as an Approved Source of precast
concrete lagging if they have met the requirements of Ssection 3 and are producing
lagginga—materialthat which is made in accordance with the relevant WVDOH
Standard Details. Once classified as an Approved Source of precast concrete lagging,
aAn Approved Source Lab Number# will be assigned to the Ffabricator for material

tracking.

MCS&T Division may ermay-net-perform regular quality assurance inspections prior
to shipment and/or, monitor fabrication of lagging thathas-cemefrom a Ffabricator that
is has—been—man Approved Source. The Approved Source Lab# Number shall be
notedappear on all shipping documents fromferm the fabricator.: and material coverage
will be requested under the assigned Approved Source Lab Number#. All relevant
concrete testing data, component material information, QC ilnspection data, and
shipping information shall be kept on filearchived at the Ffabricator for the last three
years of fabrication and be shall available upon request by the Division. Failure to
produce requested documentation may result in-the-revocationkine of the Fabricator’s
Approved Source certification status.

Approved Sources will be evaluated by the Division menthly-by random audits. Audits
will be conducted on the material that is available to the linspector at the time of the
audit. All documentation and records for the pieces must be made available to the
Inspector on the day of the auditte-the-inspector and must be complete, current, and
accurate. Failure to produces records shall be a cause for decertification.

All shipping documentation, concrete testine data, and component material certifications
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shall be made available to the linspector for review. These documents shallewld include

all documents from material that has been shipped to state projects sincefrom the last

aAudit. If data indicates that anythe material tested-did not conform to this MP, the

applicable Specifications, or Standard Detail; -and-but was used in a state project, then

the Ffabricator will be de-certified as an leseits-Approved Source of precast concrete

lagging.

~
(O8]
NS}

In addition to documentation, the audit will consist of fabrication monitoring, test

observance, and a visual inspection of material that is stocked for shipping on the day of

the audit.

~
(o8]
NS}
—_

[Each material test monitored during the audit must be performed in accordance with the

applicable Standards, and -andfer-Specifications. Visual inspection of stocked material

will include quality checks of surface finish for cracks, spalls., and other surface
blemishes after all repairs have been performed and dimensional checks. The material
shall be properly stored to avoid handling damage and be accessible to the linspector.

Audits shall be graded on a point system deducted from 100 and weighted based on the

Non- Conformance Points found per Table 7.3-:3. A minimum score of 75 shall be

considered passing.
TABLE 7.33

Audit Category

Non-Conformance Points

Material Test Data Review

10 (per error)

Component Material Certification Review

10 (per error)

Shipping Documentation

10 (per error)

Stocked Material Visual Inspection

15 (per defect)

Dimension Check

20 (per error)

Test Performance Check

15 (per Test)

~
|95}
SN

When a Fabricator, which is -efan Approved Source, fails an audit, the Ffabricator must

submit a written in-writing-corrective actions plan to bring their QC programit back into

compliance with this MP and corresponding Specifications during a Forobationarv period

| Commented [MMA1]: I don’t understand the

scoring system in Section 7.3.2.1 and Table
7.3. Please include additional language to
make it clearer.

of one month during which time the fabricator must prove they have fulfilled the

corrective actions they submitted before supplying the material again. If the fabricator

fails to bring their material back into compliance within the probationary period.- the

Approved Source Eabrieator-statusCertitication will be revoked for a minimum of one

year from the date of the end of the probationary period, or until the fabricator has

corrected the nonconformances listed during the failed audit. A maximum of 2| failing

audits in a year |shall result in revoking the fabricators Approved Source -status for one

year from the date of the last failed audit. Any evidence of document falsification shall

,,,,,, [

Commented [MMA2]: What happens, or what are
the consequences of, being on probation?

)

Commented [MMA3]: Is there a time period
between failing audits (i.e. two failing
audits in a 5-year period, etc.)?

Commented [MMA4]: I think that 2 failing
audits in a 1l-year period should be cause to
revoke Approved Source Status for 1l-year.
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result in immediate preeminentloss of Approved Source Eabricatorstatus, andef Material

Certitication—and removaled from the Approved List of Concrete Fabricators for a
minimum 2 years. Depending on the severity and the legality of the falsified documents

the removal may be permanent. -and-pessible-additional-consequences

| Commented [MMA5]: Is this redundant? Didn’t
735 we essentially already say this in Section
L9 ) ] i ] 7.2?
Non-Conforminganee material received by WVDOHstate projects and reported to
MCS&T shall result in an immediate failing aAudit: and will require the Ffabricator to
submit corrective actions. If the Ffabricator fails the subsequent L_laudlt it will resultin [ e d?[MMAs]: Should this word be
the loss of their Approved Source statusef-Material-Certification. subsequent
623
Ronald L. Stanevich, P.E.
Director
Materials Control, Soils and Testing Division
RLS:Mt
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	1_711.03.23_0
	1. PURPOSE
	1.1 To establish a procedure for testing the physical properties of a proposed mix design.
	1.2 To establish criteria for evaluating the test data to arrive at acceptable batch proportions for an approved mix design.

	2. SCOPE
	2.1 This procedure shall apply to the design of all portland cement concrete which is required by the specifications to be batched in accordance with an approved mix design.  This procedure shall also apply to the design of self-consolidating concrete (SCC) specified in Section 603, but not to normal (non-SCC) concrete specified in Section 603.

	3. TEST PROCEDURE
	3.1 With the exception of SCC produced in accordance with Section 603, mix designs shall be performed in accordance with the applicable requirements of AASHTO R39 (ASTM C 192) by a Division Approved Laboratory.  To obtain Division approval, a laboratory must be accredited by the AASHTO Accreditation Program for AASHTO R18 for the following Standards: AASHTO M201 (ASTM C511), AASHTO R39 (ASTM C192), AASHTO T22 (ASTM C39), AASHTO T119 (ASTM C143), AASHTO T121 (ASTM C138), AASHTO T152 (ASTM C231), AASHTO T196 (ASTM C173), AASHTO T197 (ASTM C403), AASHTO T231 (ASTM C617) or ASTM C1231, AASHTO T277 (ASTM C1202), AASHTO T309 (ASTM C1064), AASHTO T11 (ASTM C117), AASHTO T19 (ASTM C29), AASHTO T27 (ASTM C136), AASHTO T84 (ASTM C128), AASHTO T85 (ASTM C127), and AASHTO R76 (ASTM C702).  A listing of these laboratories, that are approved to develop concrete mix designs for the Division, is available on the WVDOH, MCS&T Web Page� https://transportation.wv.gov/highways/mcst/Pages/APL_By_Number.aspx. .  Requests to be placed on that list of Division Approved Concrete Mix Design Labs shall be sent to the following e-mail address: DOHMCSnTconcretelab@wv.gov.  To be placed on that list, all Division Approved Laboratories shall agree to allow the WVDOH, CCRL, and AASHTO re:source to freely share information about assessment reports, proficiency samples, corrective actions, quality management system, and personnel competency and certification records.
	3.2 The following information for each of the materials listed below that are to be used in the proposed mix design shall be listed in Attachments 1 and 6-ASR. For mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1, the following information for each of the materials listed below that are to be used in the proposed mix design shall be listed in Attachments 1 OAG and 6-ASR OAG. The Ā requirements will not apply for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. Attachments 1 S-P and 6-ASR shall be used for SCC produced in accordance with Section 603.
	3.2.1 Mix Design Component Materials
	3.2.2 The aggregate correction factor, as defined in AASHTO T 152, shall be listed in Attachment 3. Attachment 3 OAG shall be used for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. Attachment 3 S-P shall be used for SCC produced in accordance with Section 603.
	3.2.3 The completed WVDOH form T301E, A-Bar calculation worksheet, used to establish the target A-Bar, shall be included in the mix design submittal package.  An A-Bar calculation worksheet is not required to be included with the mix design submittal package for SCC produced in accordance with Section 603 and those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. The completed optimized aggregate gradation (OAG) worksheet shall be included in the mix design submittal package.
	3.2.4 Information (i.e. raw data) pertaining to the compressive strength test results of each cylinder shall be included in the mix design submittal package.  This raw data shall include the specimen test age, date tested, cylinder ID, average cylinder diameter, maximum load applied to the cylinder, type of fracture, and compressive strength of the cylinder.

	3.3 All classes of the concrete (except Class H, concrete for specialized overlays, and SCC produced in accordance with Section 603) for the proposed mix design shall be batched in at least five separate batches.  Two of the batches shall be proportioned to produce a mix having a minimum cement factor.  Two of the batches shall be proportioned to produce a mix having a minimum cement factor equal to the specified minimum cement factor plus one bag of cement [94 lb. (42.6 kg)].  These batches at the minimum cement factor plus one bag of cement shall be proportioned at a different water-cement ratio (w/c) that the batches at the minimum cement factor.  A fifth batch shall also be proportioned to produce a mix at the minimum cement factor, but this batch shall be proportioned at a different w/c than the previous four batches.  The slump tolerance in Section 3.4 shall not apply to this fifth batch.
	3.3.1 Class H concrete, concrete for specialized overlays, as set forth in Section 679 of the specifications, and SCC produced in accordance with Section 603 for the proposed mix design shall be batched in at least two separate batches.

	3.4 Each batch of concrete shall be tested in the plastic state for air, consistency and yield.  Each batch shall be adjusted as necessary to produce a plastic concrete having an air content, consistency, and yield equal to the specified value plus or minus a reasonable laboratory working tolerance.  The following tolerances shall be used as a guide for all classes of concrete except SCC produced in accordance with Section 603:  Air Content, ± ½ percent; Consistency, ± ½ in. (± 12 mm) of slump; Yield, ± 2 percent.
	3.4.1 For SCC produced in accordance with Section 603, testing shall begin at the time immediately after the mixing sequence is completed.  This time shall be designated as T0.  Temperature, air content, consistency, T50, VSI, passing ability, rapid assessment of static segregation resistance, segregation resistance, unit weight, and yield tests shall be conducted on these batches and shall be within the tolerances set forth in Table 603.6.2.1A.

	Air Content, consistency, and passing ability tests shall be conducted every thirty minutes until either the air content falls below the target value by more than 1.5%, the slump flow falls below the target spread by more than 2.0 inches (50 mm), or the J-Ring value falls below the target value by more than 1.5 inches (38 mm).  For each time of testing, these values shall be plotted versus time after batching.  Linear interpolation shall be used to determine the exact time when either the air content falls below the target value by more than 1.5%, the slump flow falls below the target spread by more than 2.0 inches (50 mm), or the J-Ring value falls below the target value by more than 1.5 inches (38 mm).  The elapsed time, after T0, when this occurs shall be noted as the “Workable Period” and shall be recorded in Attachment 2 S-P.  This workable period shall be used as the time frame in which the entire member shall be construction, reference Section 603.6.7.
	3.5 When the properties of a concrete batch have been established within acceptable limits, seven 6 by 12  in. (150  by 300 mm) cylinders shall be made from each batch produced in Section 3.3 (or 3.3.1) and tested in compression at the following ages: one cylinder at age 24 hours ± 2 hours (the exact age to the nearest hour at time of test shall be noted on the report); one cylinder at age 3 days; one cylinder at age 7 days; one cylinder at age 14 days; and three cylinders at age 28 days.  The values of the physical properties of each mix produced in Section 3.3 (or 3.3.1) shall be the average of the physical properties established in the first two mixes produced at the minimum cement factor, the average of the physical properties established in the two mixes produced at the minimum cement factor plus one bag of cement, and the physical properties of the fifth batch at the minimum cement factor and different w/c.  These values shall be listed in Attachment 3.  4 by 8 in. (100 by 200 mm) cylinders shall be permitted for SCC produced in accordance with Section 603.  The results of these tests shall be listed in Attachment 3 S-P.
	3.5.1 For any class of concrete other than SCC produced in accordance with Section 603, if it is desired to use 4 by 8 in. (100 by 200 mm) cylinders as the basis for acceptance or early strength determination in the field, in accordance with Section 601.4.4, then seven 4 by 8 in. (100 by 200 mm) cylinders shall be fabricated and tested as outlined in Section 3.5 for the first two trial batches at the minimum cement factor in addition to the seven 6 by 12 in. (150 by 300 mm) cylinders.
	3.5.2 The following properties of each batch of concrete produced in Sections 3.3 (or 3.3.1) shall be listed in Attachment 2:  A­bar of total solids, consistency, air content, unit weight and yield, water­cement ratio, and temperature. The following properties of each batch of concrete produced in Sections 3.3 (or 3.3.1) shall be listed in Attachment 2 OAG, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1: optimized aggregate gradation (OAG) worksheet, consistency, air content, unit weight and yield, water­cement ratio, and temperature.
	3.5.3 For SCC produced in accordance with Section 603, from one of the SCC trial batches required in 603.6.2.1, six more cylinders shall be fabricated for modulus of elasticity testing, eight more cylinders shall be fabricated for creep testing, three specimens shall be fabricated for length change testing, three specimens shall be fabricated for rapid chloride permeability testing, and three specimens shall be fabricated for freeze-thaw resistance testing.  Casting of all Class S-P specimens to be used for hardened concrete property testing shall be done in one lift without rodding or vibration.  Curing and testing parameters for these specimens are noted in Section 603.6.2.1.  These results of these tests shall be listed in Attachment 2 S-P.
	Also, from one of the SCC trial batches required in 603.6.2.1, a prestressing strand bond strength test, in accordance with MP 603.06.20, shall be conducted, and the result shall be recorded in Attachment 3 S-P.

	3.6 Mix design submittal packages including Attachments 1, 2,  3 and 6-ASR, A-bar worksheet(s), and raw data pertaining to the compressive strength and rapid chloride permeability tests shall be submitted to the WVDOH District Materials Section in which the Source (i.e. Concrete Batch Plant) is located. Mix design submittal packages, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1 including Attachments 1 OAG, 2 OAG,  3 OAG and 6-ASR OAG, optimized aggregate gradation worksheet, and raw data pertaining to the compressive strength and rapid chloride permeability tests shall be submitted to the WVDOH District Materials Section in which the Source (i.e. Concrete Batch Plant) is located These submittal packages may be submitted to the District electronically, and MCS&T Division may be copied on the electronic submittal also, as this may expedite the process.  All mix concrete mix designs, except SCC mix designs, that are sent to MCS&T Division shall be submitted electronically to the following e-mail address:  DOHConcreteMixDesign@wv.gov .
	3.6.1 In the case of mix design submittals for a single mix design which is used at multiple concrete plants, one submittal package (for the same design) may be used for multiple concrete plants.  All of the concrete plants at which the mix design is being used shall be noted on Attachment 1, and each WVDOH Materials Section in which the concrete plants are located shall be included on the submittal. Attachment 1 OAG shall be used in leu of Attachment 1, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. This submittal will be reviewed by MCS&T Division, and if the mix design is approved, a separate lab number will be assigned to the mix design for each location at which it is approved.


	4. ACCEPTANCE CRITERIA
	4.1 If the standard deviation of the concrete plant production has been established, the mix design must have an average laboratory compressive strength, based on the 6 by 12 in. (150 by 300 mm) cylinder results equal to or greater than the "Design 28­Day Compressive Strength" required by the specifications plus two times the standard deviation.  Data used to establish the standard deviation shall be taken from the Division's data bank and shall consist of at least 30 individual test results obtained from recent plant production of concrete with proportions similar to the design mix.  Information relative to the statistics for a particular plant will be furnished to the Contractor upon request.
	4.2 If the standard deviation of the concrete plant production has not been established, or in the case of mobile mixer units, the mix design must have an average laboratory compressive strength equal to or greater than the "Design 28­Day Compressive Strength" plus 1,300 psi (9 MPa).  The Division shall note the Plant Compressive Strength Standard Deviation, at the time of the mix design approval, in Attachment 3.
	4.2.1 Note that the "Design 28­Day Compressive Strength" required by the Specifications is the minimum field strength sought in 6 by 12 in. (150 by 300 mm) or 4 by 8 in. (100 by 200 mm) cylinders representing the concrete being placed in the field, and should not be confused with the laboratory compressive strengths required for design.  The compressive strength, required in Section 4.1 or 4.2 for mix design approval, shall be noted as the “Mix Design Approval Strength”.


	5. PROPORTIONING DESIGN MIX
	5.1 If the average of the batches produced in Section 3.3 (or 3.3.1), with the specified minimum cement factor, satisfies the acceptance criteria of Section 4, then it will be considered acceptable as the mix design for the class of concrete being designed.
	5.2 If the average of the batches produced in Section 3.3 with the specified minimum cement factor does not satisfy the acceptance criteria of Section 4, then a linear compressive strength-cement factor relationship will be established using the average 28­day compressive strength, based on the 6 by 12 in. (150 by 300 mm) cylinder results, of the batches with the minimum cement factor and the average 28­day compressive strength of the batches with the minimum cement factor plus one bag of cement.  This relationship will be interpolated to determine a cement factor [to the nearest 1 lb. (2.20.45 kg)] which would cause the acceptance criteria to be satisfied.  This interpolated cement factor will be considered acceptable for proportioning the mix design for the class of concrete being designed.
	5.2.1 If neither of the averages of the batches produced in Section 3.3 satisfies the acceptance criteria of Section 4, then that proposed mix design cannot be considered as acceptable, and a new mix design will be required.
	5.2.2 Section 5.2 does not apply to Class H concrete, specialized overlay concrete, and SCC produced in accordance with Section 603.  Therefore, if the average compressive strength of the Class H, specialized overlay concrete batches, or SCC produced in accordance with Section 603, in Section 3.3.1 does not satisfy the acceptance criteria of Section 4, then that proposed mix design cannot be considered as acceptable, and a new mix design will be required.

	5.3 The submittal for a proposed mix design shall include completed copies of Attachments 1 and 3.  It shall also include a completed copy of Attachment 2 for each of the batches at the minimum cement factor.  It shall also include a completed copy of Attachment 2 for each of the batches at the minimum cement factor plus one bag of cement, and a completed copy of Attachment 2 for the batch at the minimum cement factor with a different w/c (i.e. fifth batch), when applicable. Attachments 1 OAG, 2 OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. All pertinent information supporting these attachments and pertaining to the information in them shall be submitted also.  Upon approval of the subject mix design, the Division shall include a copy of Attachment 4 or 5 in ProjectWise, along with the approved mix design.
	5.4 Although the Contractor has satisfied all requirements for concrete design and a mix design has been approved by the Engineer, the Contractor may still be required to adjust the approved mix design in the field as necessary to maintain all properties within the limits of the specification.  These field adjustments shall include increasing the cement factor above the value specified in the approved mix design if such an adjustment would be necessary to cause the strength of the field placed concrete to conform to the requirements of the specification.  These field adjustments shall also include the addition of water in the field for slump adjustment.  The procedure for determining the maximum amount of water, which may be added to an approved concrete mix in the field, is outlined in the following sections.
	5.4.1 Using the three different water-cement ratios from the batches produced in Section 3.3 and the corresponding 28-day compressive strengths from Section 3.5, the Excel file in Attachment 4 of this MP shall be used to create a best-fit line through these three points.
	5.4.2 The water-cement ratio (w/c) that corresponds to the Mix Design Approval Strength, as outlined in Section 4.1 or 4.2, shall be determined from the Excel file in Attachment 4 of this MP.  The maximum water, that is allowed to be added to an approved concrete mix in the field, shall be the amount of water, which corresponds to that w/c (i.e. the w/c that corresponds to the Mix Design Approval Strength).  This maximum water amount shall be shown in Attachment 4.  However, under no circumstance, shall the total amount of water in a mix, including field additions, exceed the amount of water corresponding to the maximum water content noted in Table 601.3.1A (i.e. under no circumstances shall the w/c in Table 601.3.1A be exceeded).
	5.4.3 For existing approved mix designs, for which there are only two different water-cement ratios, Attachment 5 shall be used to determine the maximum water, that is allowed to be added to that approved concrete mix in the field.  Attachment 4 shall be used to determine the maximum water, that can be added in the field, for all other mixes.
	5.4.4 For Class H mixes and concrete mixes for specialized overlays, as set forth in Section 679 of the specifications, no additional water beyond what was used in the approved mix designs shall be added in the field.


	6. MIX DESIGN RE-APPROVAL
	6.1 Each mix design shall remain approved for a period of three years from the date of approval, after which the mix design may be re-approved for an additional three years based on re-qualification tests outlined in Section 6.2 and conducted at the Concrete Producer or a Division Approved Laboratory, meeting the requirements of Section 3.1.  If a mix design is used often enough (at least fifteen air content, slump, and compressive strength tests for the previous three year period), the re-qualification tests shall not be required, and the mix design may be re-approved based on the actual field tests performed during the previous three year period.
	6.1.1 When a Concrete Producer desires to have a mix design re-approved, he shall submit a written request to the WVDOH District Materials Section in which that plant is located noting such and including the current mix design lab number.  The WVDOH District Materials personnel shall verify whether or not there are a minimum of fifteen air content, slump, and compressive strength tests for that mix design in the previous three-year period.
	6.1.2 If there are at least fifteen air content, slump, and compressive strength tests for that mix design in the previous three year period, then the WVDOH District Materials personnel shall notify MCS&T Division that the subject mix design may be re-approved based on the criteria in Section 6.1.  MCS&T Division shall then update the approval date of the subject mix design.
	6.1.3 If there are not at least fifteen air content, slump, and compressive strength tests for that mix design in the previous three year period, then the WVDOH District Materials personnel shall notify the Concrete Producer that the subject mix design must be re-approved as outlined in Section 6.2.

	6.2 The following procedures shall be used to re-approve concrete mix designs that do not meet the criteria in Section 6.1.
	6.2.1 The Concrete Producer shall provide a statement to the Engineer verifying that all sources of materials used in the approved mix designs are unchanged and the same as used in the original approved mix design.  All materials shall meet the applicable sections of the specifications. The original mix design shall meet the ASR requirements in Section 601.3.1.1 according to most recent aggregate reactivity, alkali content of cement and SCM, and CaO of fly ash from the Division APLs.
	6.2.2 Coarse and fine aggregate samples shall be obtained at the Concrete Producer’s facility in accordance with MP 700.00.06, and the following tests shall be conducted on those aggregate samples by a WVDOH certified Aggregate Inspector:  specific gravity (both coarse and fine aggregate), combined A­bar of total solids, absorption (both coarse and fine aggregate), fineness modulus (fine aggregate), and unit weight (coarse aggregate).  The results of these tests shall be used by a WVDOH certified PCC Technician at the Concrete Producer or a Division Approved Laboratory, to establish a new target A-bar for the mix design and, if necessary, to adjust any batch volumes. Combined aggregate gradation shall be conducted in leu of combined A-bar of total solids for those mix designs with the optimized aggregate gradation. The working range on each sieve from cumulative combined percent retained from aggregate gradation shall be in accordance with Table 601.3.2.4.1B from Section 601.3.2.4.1.
	6.2.3 The Concrete Producer shall then, at the Producer’s facility and in the presence of WVDOH District Materials personnel, produce a representative batch (acceptable to both the Producer and the WVDOH personnel) in accordance with Sections 601.6 and 601.7, of no less than 6 yd3 (4.6 m3) of the concrete mix subject for re­approval. This batch shall be tested for air content, slump, unit weight and yield.  Also, three 6 by 12 in. (150 by 300 mm) 28­day compressive strength specimens, and if applicable, two rapid chloride permeability specimens (each to be tested at an age of 90 days or earlier and the average result used) shall be fabricated and tested from this batch.
	6.2.4 If a Concrete Producer desires to have the option of using 4 by 8 in. (100 by 200 mm) cylinders in the field for a mix design which has already been approved, then at the time of mix design re-approval, or at any time prior to that time three additional 6 by 12 in. (150 by 300 mm) 28­day compressive strength specimens and six 4 by 8 in. (100 by 200 mm) 28­day compressive strength specimens shall be fabricated and tested from the batch produced in Section 6.2.3 or 6.2.3.1.  The six 6 by 12 in. (150 by 300 mm) cylinders shall then be compared to the six 4 by 8 in. (100 by 200 mm) cylinders as outlined in Section 3.5.1.1 in order to determine if 4 by 8 in. (100 by 200 mm) cylinders will be permitted in the field for the subject mix design.

	6.3 The Concrete Producer or Division Approved Laboratory Personnel shall record the results of all tests required and the proportions used in the batch outlined in Section 6.2 in the applicable sections of Attachments 1, 2, and 3.  Attachments 1 OAG, 2 OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. The Concrete Producer or Division Approved Laboratory Personnel shall then submit those attachments, along with the test data required in Section 6.2.2 to the WVDOH District Materials section, who will then forward them to MCS&T Division for evaluation.  Based on these results, the existing mix design will either be re-approved (possibly with slight adjustments), or the current mix design will be considered to have expired and a new mix design will be required.  When a mix design is re-approved by MCS&T Division, the laboratory approval number for that mix shall not be changed, but the approval date (the "Date Sampled") shall be revised.
	6.3.1 For mix design re-approval purposes, the compressive strength of the representative batch produced at the Producer, as outlined in Section 6.2.3, must meet or exceed the "Design 28­day Compressive Strength" in Section 601.3, but it does not have to meet the "overdesign" acceptance criteria outlined in Section 4.
	6.3.2 For mix design re-approval purposes, the average of the two rapid chloride permeability test results from the representative batch produced in Section 6.2.3 or 6.2.3.1 must be 1,000 coulombs or less in order for the mix design to be re-approved.
	6.3.3 If a mix design has expired, it may still be used on projects which have started before the mix design expired.  However, after its date of expiration, a mix design may not be used on any new projects; a new mix design shall be required for these projects.


	7. CHANGING A COMPONENT MATERIAL USED IN A MIX DESIGN
	7.1 Whenever more than one component material in an approved mix design is changed simultaneously, a new laboratory mix design, in accordance with Section 3 shall be required.  This option is not permitted for SCC mix designs produced in accordance with Section 603.
	7.1.1 There are circumstances when one component material in an approved mix design may be changed to another WVDOH approved component material without requiring a new laboratory mix design.  Those circumstances, and the subsequent steps which must be taken in order for that component material change to be approved, are outlined in the following sections.

	7.2 The changes, outlined below, to any of the following component materials are permitted provided the requirements in Section 7.3 are met.  Only one component material may be changed at a time, otherwise a new laboratory mix design in accordance with Section 3 shall be required.  When changing the type and/or source of any one component material, minor adjustments to the quantities of other component materials in the mix design are permitted, in order to maintain desired mix properties. When changing the type and/or source of any one component material, the mix design shall meet the ASR requirements in Section 601.3.1.1 according to the most recent aggregate reactivity, alkali content of cement and SCM, and CaO of fly ash from the APLs.
	7.2.1 Cement: The source of cement may be changed provided the requirements of Section 7.3 are met. A change from a Type I cement to a Type IL cement (or from a Type IL cement to a Type I cement) may also be considered a single component material change.
	7.2.2 Supplementary Cementitious Material (SCM): The source and/or type of SCM may be changed provided the requirements of Section 7.3 are met.
	7.2.3 Chemical Admixture: The source and/or type of any individual admixture (i.e., air entraining, water reducing, or water-reducing and retarding, etc.) may be changed provided the requirements of Section 7.3 are met.  If more than one admixture is used in a mix design, a change to an individual component material means a change in only one of those admixtures.  If more than one admixture is used in a mix design, and a change to one of these admixtures is desired (a change to an individual component material), then the source of the new admixture must still be the same as the source of the rest of the admixtures in the mix (i.e., water-reducing admixture A from Source X may be changed to water-reducing admixture B from Source X.)
	7.2.4 Latex Admixture: The source of latex admixture may be changed provided the requirements of Section 7.3 are met.
	7.2.5 Fine Aggregate: The source of fine aggregate may be changed provided the requirements of Section 7.3 are met.  However, if the type of fine aggregate changes (i.e., silica sand to limestone sand or natural sand to manufactured sand), a new laboratory mix design in accordance with Section 3 shall be required.
	7.2.6 Coarse Aggregate: The source of coarse aggregate may be changed provided the requirements of Section 7.3 are met.  However, if the type or size of coarse aggregate changes (i.e., river gravel to limestone or #57 limestone to #67 limestone), a new laboratory mix design in accordance with Section 3 shall be required.

	7.3 When a change to any individual component material in an approved mix design, as outlined in Sections 7.1.1 and 7.2, is desired, the Concrete Producer shall, at the Producer’s facility and in the presence of WVDOH District Materials personnel, produce two separate representative batches (acceptable to both the Producer and the WVDOH personnel) in accordance with Sections 601.6 and 601.7.  Each of these batches shall be no less than 3 yd3 (2.3 m3), shall be batched at the target cement factor, and shall consist of the concrete mix with the proposed material change.  The proportions for these batches shall be determined by a WVDOH certified PCC Technician.
	7.3.1 If there is a change to either the coarse or fine aggregate, then a sample of the new material shall be obtained at the Concrete Producer’s facility in accordance with MP 700.00.06, and the following tests shall be conducted by a WVDOH certified Aggregate Inspector on that aggregate sample:  specific gravity, solid A-bar of the new material and A-bar of total solids, absorption, fineness modulus (fine aggregate), and unit weight (coarse aggregate). The results of these tests shall be used by a WVDOH certified PCC Technician at the Concrete Producer to establish a new target A-bar for the mix and, if necessary, to adjust any batch volumes. Combined aggregate gradation shall be conducted in leu of solid A-bar of the new material and A-bar of total solids for those mix designs with the optimized aggregate gradation. The results of these tests shall be used by a WVDOH certified PCC Technician at the Concrete Producer to establish a new target Combined % Retained for the mix, if necessary, to adjust any batch volumes.
	7.3.2 In lieu of the two batches produced at the Producer’s facility, as outlined in Section 7.3, two batches may be produced at a Division Approved Laboratory, meeting the requirements of Section 3.1.  These batches do not need to be witnessed by WVDOH personnel.  The sizes of these batches shall be the same as the size of the batches produced for new laboratory mix designs, and their proportions shall be determined by certified laboratory personnel.  If there are any changes to either the coarse or fine aggregate, certified laboratory personnel may perform the testing and mix adjustments as stated in Section 7.3.1.
	7.3.3 All of the information pertaining to the materials used in these batches shall be listed in Attachments 1, 2,  3 and 6-ASR as outlined in Section 3.2. Attachments 1 OAG, 2 OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1.
	7.3.4 Both batches of concrete shall be tested in the plastic state for air, consistency, and yield.  Each batch shall be adjusted as necessary to produce a plastic concrete having an air content, consistency, and yield equal to the specified value plus or minus the following tolerances:  Air content, ± 1 percent; Consistency, ± 1 in. (± 25 mm) of slump; Yield, ± 2 percent.
	7.3.5 When the properties of a concrete batch have been established within acceptable limits, 3 - 6 in by 12 in. (150 by 300 mm) cylinders shall be made from each batch produced in Section 7.3 and tested in compression at an age of 28 days.  The values of the physical properties of this new mix design (with the component material change) shall be the average of the physical properties established in the two batches produced in Section 7.3.  These values shall be listed in the column for the mix with the "Minimum Cement Factor" in Attachment 3. Attachment 3 OAG shall be used in leu of Attachment 3, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1.

	7.4 When it is desired to change a component material in a mix which requires the rapid chloride permeability test (Class H concrete and specialized concrete overlays as outlined in Section 679), a minimum of one permeability specimen shall be fabricated from each of the batches produced in Section 7.3.  The average value of these permeability specimens shall be no more than 10 percent greater than the mix design permeability value, required in the applicable specification, when tested at the time frame specified in the applicable specification.
	7.4.1 If laboratory batches are produced in lieu of batches at the Producer, as outlined in Section 7.3.2, then the average value of these permeability specimens shall be less than or equal to the mix design permeability value required in the applicable specification, when tested at the time frame specified in the applicable specification.

	7.5 If 4 by 8 in. (100 by 200 mm) cylinders were approved for use with the mix design which was approved prior to the component material change, then 4 by 8 in. (100 by 200 mm) cylinders shall also be approved for use with the new mix (with the component material change) with no further testing required.
	7.5.1 Otherwise, if it is desired to use 4 by 8 in. (100 by 200 mm) cylinders as the basis for acceptance or early strength determination in the field with the new mix (with the component material change) then three 4 by 8 in. (100 by 200 mm) 28-day compressive strength specimens shall be fabricated and tested from each of the batches produced in Section 7.3.  The six 6 by 12 in. (150 by 300 mm) cylinders from these batches shall then be compared to the six 4 by 8 in. (100 by 200 mm) cylinders from these batches as outlined in Sections 3.5.1.1 and 3.5.1.2 in order to determine if 4 by 8 in. (100 by 200 mm) cylinders will be permitted in the field for the subject mix design.

	7.6 The average compressive strength of the two batches produced at the Producer in Section 7.3 must have an average compressive strength which exceeds the "Design 28­Day Compressive Strength" required by the specifications by the value (f′cr) obtained from the formula below.  The criteria used to establish the standard deviation is outlined in Section 4.1.
	7.6.1 If laboratory batches are produced in lieu of batches at the Producer, as outlined in Section 7.3.2, then the average compressive strength of these batches must have an average compressive strength which exceeds the "Design 28-Day Compressive Strength" required by the specifications by the value (f′cr) obtained from the formula below.  The criteria used to establish the standard deviation is outlined in Section 4.1.
	7.6.2 If the average compressive strength of the two batches produced in Section 7.3 (f′cr) is less than the "Design 28-Day Compressive Strength" (f′c) required by the specifications, the new mix (with the component material change) cannot be considered as acceptable, unless the requirements of Section 7.7 are met.

	7.7 It is not required, but if the Concrete Producer desires, two additional separate batches may be produced, at the same time that the two batches in Section 7.3 are being produced.  These two additional batches shall be acceptable to both the Producer and the WVDOH personnel, and shall be produced in accordance with Sections 601.6 and 601.7.  Each of these batches shall be no less than 3 yd3 (2.3 m3), shall be batched at the target cement factor plus one bag of cement [94 lb. (42.6 kg)], and shall consist of the concrete mix with the proposed material change.
	7.7.1 In lieu of the two batches produced at the Producer’s facility, as outlined in Section 7.7, two batches at the target cement factor plus one bag of cement [94 lb. (42.6 kg)] may be produced at a Division Approved Laboratory, meeting the requirements of Section 3.1.  These batches, produced at a Division Approved Laboratory, do not need to be witnessed by WVDOH personnel.  The sizes of these batches shall be the same as the size of the batches produced for new laboratory mix designs, and their proportions shall be determined by certified laboratory personnel.
	7.7.2 Production of these two additional batches is not an option for Class H concrete or specialized overlay concrete.
	7.7.3 Both batches of concrete shall be tested in the plastic state for air, consistency and yield.  Each batch shall be adjusted as necessary to produce a plastic concrete having an air content, consistency, and yield equal to the specified value plus or minus the following tolerances:  Air Content, ± 1 percent; Consistency, ± 1 in. (± 25 mm) of slump; Yield, ± 2 percent.
	7.7.4 When the properties of a concrete batch have been established within acceptable limits, three 6 by 12 in. (150 by 300 mm) cylinders shall be made from each batch produced in Section 7.7 and tested in compression at an age of 28 days.  The values of the physical properties of this new mix design (with the component material change) shall be the average of the physical properties established in the two batches produced in Section 7.7.  These values shall be listed in the column for the mix with the "Minimum Cement Factor + 1 Bag" in Attachment 3. Attachment 3 OAG shall be used in leu of Attachment 3, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1.
	7.7.5 If the average of the batches produced in Section 7.3, with the specified target cement factor, does not satisfy the acceptance criteria set forth in Section 7.6, then a linear compressive strength-cement factor relationship will be established using the average 28­day compressive strength [based on the 6 by 12 in. (150 by 300 mm) cylinder results] of the batches with the target cement factor (Section 7.3) and the average 28­day compressive strength of the batches with the target cement factor plus one bag of cement (Section 7.7).  This relationship will be interpolated to determine a cement factor [to the nearest 1 lb. (2.20.45 kg)] which would cause the acceptance criteria to be satisfied.  This interpolated cement factor will be considered acceptable for proportioning the design mix for the class of concrete being designed.
	7.7.6 If neither of the averages of the batches produced in Sections 7.3 or 7.7 satisfy the acceptance criteria in Section 7.6, then that proposed component material change cannot be considered as acceptable, and a new laboratory mix design will be required in order to make a change in component materials.

	7.8 The submittal for a proposed mix design change, as outlined in Section 7, shall include completed copies of Attachments 1 and 3.  It shall also include a completed copy of Attachment 2 for each of the batches produced in Section 7. Attachments 1 OAG, 2 OAG, and 3 OAG shall be used in leu of Attachments 1, 2, and 3 respectively, for those mix designs which meet the requirements for optimized aggregate gradation in Section 601.3.2.4.1. All pertinent information supporting these attachments and pertaining to the information in them shall be submitted also.  This new mix design shall be submitted to the District in the same manner as a normal mix design, and it shall then be forwarded to MCS&T Division for review and approval.  If approved, a new lab number will be assigned to this mix design, and it shall, from that point forward be treated as a new mix design.
	7.9 No additional component material changes are permitted to this mix design (without a new laboratory mix design) until there are a minimum of 20 consecutive field test results, from this new mix design, which meet or exceed the design compressive strength requirements.  Once there are 20 consecutive field test results, from this new mix design, which meet or exceed the design compressive strength requirements, this mix design is eligible for another component material change in accordance with Section 7.

	8. REPLACEMENT OF FLY ASH WITH CEMENT OR ANOTHER APPROVED SOURCE OF FLY ASH IN A MIX DESIGN
	8.1 When an issue arises with a fly ash source or any other circumstance arises which causes a Concrete Producer to discontinue the use of a source of fly ash in an approved mix design, , an equal volume of cement, or an equal volume of fly ash from a different WVDOH approved fly ash source, may be substituted for the fly ash in that mix.  This option is not permitted for SCC mix designs produced in accordance with Section 603.
	8.1.1 This option of replacing fly ash with cement, or fly ash from a different approved source, does not apply to Class H concrete and concrete for specialized overlays, as set forth in Section 679 of the specifications.

	8.2 The Concrete Producer shall notify the WVDOH District Materials personnel that it is desired to replace the fly ash in an approved concrete mix design with an equal volume of cement or fly ash from a different approved source.  The WVDOH District Materials personnel may then approve this change on a temporary basis.  Field test data, as outlined in the following sections, shall be used to approve this mix design change as a permanent new mix design. The change on a temporary basis and permanent new mix design shall meet the ASR requirements in Section 601.3.1.1 according to the most recent aggregate reactivity, alkali content of cement and SCM, CaO of fly ash from the APLs.
	8.2.1 When fly ash from a different approved source is being substituted for the existing source of fly ash in an approved mix design, tests to determine the air content of the plastic concrete shall be performed at the Concrete Producer’s facility and at the job site, in the presence of WVDOH personnel, on at least the first three batches of concrete produced with this different approved source of fly ash.
	8.3 Two batches of concrete, produced with this mix containing either all cement or fly ash from a different approved source shall then be tested in the presence of WVDOH District Materials personnel.  Both of these batches of concrete shall be tested in the plastic state for air, consistency, and yield.  Each batch shall have an air content, consistency, and yield equal to the specified value plus or minus the following tolerances:  Air content, ± 1 percent; Consistency, ± 1 in. (± 25 mm) of slump; Yield, ± 2 percent.
	8.3.1 Three 6 by 12 in. (150 by 300 mm) cylinders shall be made from each batch outlined in Section 8.3 and tested in compression at an age of 28 days.  The values of the physical properties of this new mix design (with the fly ash replacement) shall be the average of the physical properties established in the two batches produced in Section 8.3.  These values shall be listed in the column for the mix with the "Minimum Cement Factor" in Attachment 3.

	8.4 The average compressive strength of the two batches produced in Section 8.3 must have an average compressive strength, which exceeds the "Design 28­Day Compressive Strength" required by the specifications.

	9. ADDITION OF HYDRATION CONTROL STABILIZING ADMIXTURES TO EXISTING MIX DESIGNS

	1a_711.03.23 Mix Design_0
	Worksheets
	Materials
	Trial Batch
	Summary
	Strength vs. wc (3-Point Curve)
	Strength vs. wc (2-Point Curve)
	ASR Form
	SCC Materials
	SCC Trial Batch
	SCC Summary
	OAG Materials
	OAG Trial Batch
	OAG Summary
	OAG ASR Form


	2-100.00.02_0
	1. PURPOSE
	1.1 To provide guidelines of sampling, testing, and resolution of all materials that may be addressed in the plans, butplans but are not otherwise addressed by the current edition of the Standard Specifications and Supplementals (Standard Specifications) and/or Materials Control, Soils and Testing Division (MCS&T) Materials Procedures.
	1.2 Provide a method for accepting material that does not meet the requirements of the above-mentioned documents and is not otherwise addressed in those documents.
	1.3 Provide guidelines and/or course of action/inaction when a material test has not been performed or has been performed incorrectly.

	2. DEFINITIONS
	2.1 ST-1:  Special Testing Form 1-  The- The ST-1 is a historic WVDOH document which has been used to provide an acceptance method for a material that does not have a prescribed acceptance method, ormethod or is otherwise outside the scope of the normal acceptance procedure.  This form has evolved over the years, butyears but is still used for the original purpose.  An ST-1 is to be done before the material is placed.
	2.2 DMIR:  District Materials Inspection Report – A DMIR is an investigation typically into a material failure or any other situation where there is no prescribed method for the resolution of a material on a project.  A DMIR can have several outcomes including, but not limited to:  Remove and replace, a price reduction, or accept in place etc.
	2.3 AWP: AASHTOWare Project Management Software – This is the generic term for the suite of software used by the WVDOH to manage and process projects.  This system manages contracts, samples, tests and other aspects of projects.
	2.4 Authorize a Sample – This is a technical AWP term in which the user closes, orcloses or locks the sample.  Authoring a sample indicates that the sample has been resolved in the system and the system will allow the project to proceed through certification.  This does not have any indication of whether the sample has passed or failed.
	2.5 Concur/Non-Concur of Sample – This is a technical AWP term in which the reviewer indicates their acceptance of a sample.  A “Non-Concur” typically requires additional action to accept the material in the system.
	2.6 Sample ID – This is a technical AWP term which refers to the “key” field for a record in the AWP database.

	3. SCOPE
	3.1 This procedure applies to all materials that do not have an acceptance, or non-conformance resolution already established in the Standard Specifications, or any other WVDOH documents.
	3.2 This procedure applies to situations where the resolution of a non-conformance issue is not clearly defined or described by the Standard Specifications or other WVDOH documents, or if District wishes to diverge from these documents.
	3.3 This procedure applies to situations where additional documentation for acceptance is required by the Standard Specifications or other WVDOH documents.

	4. procedure
	4.1 The ST-1 form shall be submitted to MCS&T with documentation and/or data sheets pertaining to the proposed material. Pre-sampled material cannot be used until authorization is received from the MCS&T Division or the non-conformance has been resolved.
	4.1.1 Payment for this material shall be withheld upon MCS&T’s non-concurrence with the ST-1, pending a DMIR.

	4.2 DMIR – A District Materials Inspection Report (DMIR) shall be submitted to MCS&T for consideration and either concurrence/non-concurrence for the following situations:
	4.2.1 The Material did not meet the Standard Specifications or other Division Testing Requirements.
	4.2.2 The Material is not addressed in the Standard Specifications or other Division Documents and has been placed before testing (ST-1 or acceptance methods were not utilized).
	4.2.3 Sampling and/or testing was not done correctly, samples or documentation was lost, or testing otherwise cannot be used to represent or accept the material.
	4.2.4 The resolution of the material has not been addressed in a change order or other contractual document.


	5. ST-1 Documentation and Submission to MCS&T
	5.1 The live ST-1 Form is available as a fillable pdf file on the Division Webpage� https://transportation.wv.gov/highways/mcst/Pages/tbox.aspx .  A sample of this form is attached.  This form shall be filled out with all the listed information pertaining to the material that the contractor proposes to use or has used. All required fields must be completed before submitting the ST-1 to MCS&T.
	5.1.1 The District must electronically send the fillable PDF form.  This cannot be hand-written and scanned (the Sample ID must be available to be selected for Copy and Paste).

	5.2 The ST-1 shall be submitted by District Construction to the District Materials Supervisor.  The District shall then generate the sample in AWP and associate all line items before submitting the ST-1 sample to MCS&T for review and concurrence/non-concurrence.  A workflow guideline for this is available in the MCS&T ProjectWise folder (location provided by request.)
	The ST-1 shall be sent to the ST-1/DMIR mailbox (St1dmir@wv.gov).
	ST-1 Request Email files shall be submitted in the following format for both the subject of the email and the file name for the submission:  ST-1-District Lab Number-CID Contract ID.  An example follows,
	ST-1-MXZXXXX-CID 2019001346

	5.3 The sample shall be logged and sent to the applicable MCS&T section to review.  If the subject material(s) meets the project requirements, MCS&T will concur with the sample and the reviewer will then authorize the sample in AWP.
	5.3.1 An email will be generated by the District Material Supervisor to the District Materials Supervisor notifying them that the ST-1 has been concurred and authorized.  The District will place the ST-1 and MCS&T email into ProjectWise under the Contract ID and associated line item number.

	5.4 If the material fails to meet the minimum requirements, the reviewer will mark the sample as non-concur, then authorize the ST-1 sample in AWP. MCS&T will send the ST-1 to the District Materials Supervisor stating why the ST-1 was not concurred.  The District will place the ST-1 and MCS&T email into ProjectWise under the Contract ID and associated line item number.

	6. DMIR Documentation and Submission to MCS&T
	6.1 The live DMIR form is available on the WVDOH MCS&T Webpage1. A sample of this form is attached.  All required fields must be completed before submitting the DMIR to MCS&T.
	6.1.1 The preparer of the DMIR, typically the Materials Supervisor, or their designee, shall clearly state all of the details that initiated the DMIR and shall include the following categories of information:
	6.1.2 A description of the material, known quantities, technical issues, or any requirement from the applicable Specifications, Contract Proposal, Project Plans, Material Procedures (MPs), Standard Details, Special Provisions, AASHTO, ASTM, or any Non-Specification issues shall be provided.
	6.1.3 A justification and any supporting and/or relevant detail shall be provided.
	6.1.4 The conclusion shall clearly state and justify the final price assessment resolution (which may be $0.00), including all applicable fees and penalties.
	6.1.5 The assessment fees should be listed individually and with a final total price assessment.  Justification of the price assessment shall be provided.
	6.1.6 The Supporting Documentation shall provide the necessary information and evidence for the materials inspection.

	6.2 The District shall generate the sample and associate all line items before submitting the DMIR sample to MCS&T for review and concurrence/non-concurrence.  A workflow guideline for this is available in the MCS&T ProjectWise folder (location provided by request.)
	6.3 The DMIR shall be sent to the ST-1/DMIR mailbox (St1dmir@wv.gov).  The sample shall be logged and sent to the applicable MCS&T section to review.  If the subject material(s) meets the project requirements, MCS&T will concur with the sample and the reviewer will then authorize the sample in AWP.
	6.3.1 The District must electronically send the fillable PDF form.  This cannot be hand-written and scanned (the Sample ID must be able to be selected for Copy and Paste).

	6.4 After MCS&T has reviewed and authorized the DMIR sample (whether be concur or non-concur), the DMIR will be sent to Contract Administration.
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	WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
	DIVISION OF HIGHWAYS
	MATERIALS CONTROL, SOILS AND TESTING DIVISION
	MATERIALS PROCEDURE
	AGGREGATE SOURCE APPROVAL PROCEDURES
	1.0 PURPOSE
	1.1 To provide a uniform procedure for the following:
	a) Approval of producers/suppliers of aggregates for the West Virginia’s Department of Transportation’s Division of Highways (WVDOH) Approved Material Source/Product List; and
	b) Monitoring of producers/supplier’s ongoing compliance with the governing specifications for use of their products in WVDOH projects.

	2.0 SCOPE
	2.1 This procedure shall apply to any aggregate producers/suppliers intending on suppling aggregates to projects conducted by the WVDOH.

	3.0  APPLICABLE DOCUMENTS
	3.1  West Virginia Division of Highways Standard Specifications, Roads and Bridges, both Current Edition & Supplementary.
	3.2  West Virginia Division of Highways Construction Manual, Current Edition.
	3.3  West Virginia Division of Highways Materials Procedures.

	4.0 CONSIDERATION FOR THE APPROVED MATERIAL SOURCE/PRODUCT LIST OF COMMERCIAL AGGREGATE SOURCES
	4.14.1  If an entity wants to be placed on the commercial source list and has had no previous dealings with WVDOHT, they shall submit a Letter of Intent (LOI) to�Should we have them send LOI to MSC&T or to the adjacent District Materials supervisor? ….Discuss…  Materials Control, Soils and Testing Division (MCS&T) describing what they intend on selling, what production process is used, what type of projects they intend on supplying, and when they intend on starting production. The LOI, upon review by MCS&T, will be forwarded to the nearest adjacent WVDOH District Materials Supervisor for notification purposes.
	4.2 Data from a total of 20 samples shall be considered for addition of the new Producer/Supplier to the WVDOH List of Approved Aggregate Sources. Historic data concerning aggregate quality test results signifying compliance with other states’WVDOH specifications shall be available for review.  Any data accepted by MCS&T concerning the quality of the material shall be obtained from an AASHTO re:source accredited laboratory.
	4.2.1 At their discretion, MCS&T may sample stockpiles currently in production for quality testing. If the material sampled meets the quality specifications, the stockpile can be approved for use in WVDOH projects. This data will be included with the required 20 sets of data for source approval in the future, if necessary.  Any material submitted for use in WVDOH projects shall meet the criteria described in Sections 702, 703 and 704 of the WVDOH specifications for that particular material.
	4.2.2 Independent quality testing data shall be verified by MCS&T to ensure compliance with governing specifications.  All data submitted will be reviewed in the verification process and may be included in the quality testing data compiled by MCS&T.
	4.2.34.2.2 Records of both the geologic features of the source and historical quality testing data of the products compiled by the producer/supplier, if available, may be submitted to MCS&T for review. This quality testing data shall be acquired from tests completed in an AASHTO re:source accredited laboratory. Historic data concerning aggregate quality test results signifying compliance with other states’ specifications shall be available for review.
	4.2.44.2.3 Manufacturing and quality control processes, geologic features, and pertinent, historical data shall be made available for review by MCS&T, if requested.
	4.3 4.4 Subsequent to the review of historical and geologic data concerning the material in question, a sampling regimen shall be implemented to continually evaluate the quality of the material over the course of production.
	4.44.5 Acceptance of any material submitted for approval from any potential producer/supplier is left to the discretion of MCS&T.

	5.0 MAINTENANCE OF THE LIST OF COMMERCIAL AGGREGATE SOURCES
	5.1 To remain on the WVDOH Approved Material Source/Product listList of Commercial Aggregate Sources, the following criteria shall apply:
	5.1.1 The producer/supplier shall maintain consistent satisfactory compliance of the quality of the aggregates according to the WVDOH Specification of Roads and Bridges, Sections 702, 703 and  through 704 by permitting random, intermittent yearly quality sampling of the aggregate source/supplier by MCS&T.  This testing determines if the approved products continually exhibit the same characteristics and quality as the originally approved material. (see MP700.00.55; GUIDELINES FOR ESTABLISHING AND MAINTAINING APPROVED LISTS OF MATERIALS AND SOURCES, section 6.0�See MP 700.00.55 for sampling every 2 years. )
	5.2 If the producer/supplier has not provided any products to any WVDOH projects over a period of 5 consecutive years from the same source, that source will be removed from the WVDOH List of Commercial Aggregate Sources. In the event of an inactive source reestablishing production and the producer/supplier wishes to regain acceptance, they shall refer to section 4 of this MP for reconsideration.

	6.0 REMOVAL FROM APPROVED MATERIAL SOURCE/PRODUCT LIST OF COMMERCIAL AGGREGATE SOURCES
	6.1 In the event the producer/supplier does not provide materials in compliance with the governing specifications, the following actions shall be taken by the producer/supplier, and subsequently by MCS&T, up to and including removal from the Approved Material Source/Product List of Commercial Aggregate Sources:
	6.1.1 IUpon sampling of an aggregate source by MCS&T,  if the quality test results do not meet the minimum specifications, then a second test portion will shall be split from the same field sample and shall be retested, and.  tThe test results and test methods of testing shall then be reviewed for accuracy and precision.
	6.1.2 When a material, upon reexamination, fails to meet WVDOH Specifications, the producer/supplier shall be notified of the failing results and a second field sample shall be obtained by MCS&T and tested for quality. The results from this sample will determine if further action is needed.
	6.1.3 For the second Field sample, follow the same protocol for Section 6.1.1. If the second sample does not meet quality specifications, at the discretion of MCS&T personnel, a third sample shall may be obtained from the producer/supplier by MSC&T and tested for quality.
	6.1.4 For the third Field sample, follow the same protocol for Section 6.1.1. If the third sample does not meet quality specifications the following course of action shall be taken:
	6.2 Communication of sample information shall be implemented as follows:
	6.2.1 The producer/supplier shall be notified of the deficiency, either in writing or via electronic communication (i.e. email).
	6.2.2 The 10 district District material Material supervisorsSupervisors, the Regional Construction Engineers, Director of Contract Administrationregional engineers/managers, and the Director of MCS&T shall be notified of the deficiency via electronic communication (i.e. email).
	6.3 The producer/supplier of the substandard product is then responsible for mitigating the delinquency and improving the production quality to comply with the corresponding governing specifications. Mitigation of substandard materials is not the responsibility of MCS&T; only the verification of the quality of material provided by the producer/supplier shall be the responsibility of MCS&T.
	6.4 A supplemental sampling program shall be implemented to confirm the mitigation of the deficiency, and shall be coordinated as follows:
	6.5 If any of the aforementioned quality samples fail quality testing and a new field sample cannot be obtained due to the source not being accessible (due to seasonal closure, lack of material for sampling, etc.), then the producer/supplier with be removed from the List of Commercial Aggregate Sources approved list until the resampling can be completed.
	6.6 Acceptance protocol detailed in section 4 of this MP shall be re-implemented once the deficiency has been mitigated to WVDOH specification minimums and the new materials will be considered for testing.

	7.0 DOCUMENTATION
	7.1 All samples obtained by MCS&T shall be assigned a corresponding lab reference number for record keeping, ensuring proper access by MCS&T personnel to pertinent information regarding the materials provided by the producers/suppliers.
	7.2 In the event of repeat non-conformance of WVDOH specifications, the following procedure shall be implemented:
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	1. PURPOSE
	1.1 To set forth procedures for the inspection and acceptance of precast concrete products, including inlets, manholes, box culverts, 3-sided bridge units, retaining wall panels, headwalls, wingwalls, lagging, junction boxes, and any other precast products, and the approval of the plants at which they are fabricated.

	2. SCOPE
	2.1 This procedure will apply to all precast concrete products supplied for use on West Virginia Division of Highways projects and to all precast concrete product fabricators that supply material for use on West Virginia Division of Highways projects.
	2.2 For prestressed concrete members refer to MP 603.10.40 “Inspection and Acceptance Procedure for Prestressed Concrete Bridge Beams.”

	3. FABRICATOR APPROVAL
	3.1 All precast concrete product fabricators (hereafter referred to as the Fabricator) shall be approved by Materials Control Soils and Testing MCS&T Division prior to the start of any work for the WVDOH.  If not listed on the WVDOH Approved List of Precast Concrete Fabricators, a Fabricator shall contact MCS&T Division a minimum of six weeks prior to the planned date on which fabrication is to begin to initiate the approval process.
	3.2 In order for a Fabricator to be approved and listed on the WVDOH Approved List of Precast Concrete Fabricators, they must be NPCA (National Precast Concrete Association) certified, QCAST (American Concrete Pipe Association) Certified, or have an equivalent type of certification.
	3.3 The process for approving a Fabricator shall include, but not be limited to, an on-site visit to the fabrication plant by a WVDOH representative from MCS&T Division.  During this visit, the WVDOH Quality Assurance (QA) personnel shall inspect the fabrication facility and Quality Control (QC) lab, meet with QC and other key personnel from the Fabricator, and sample component materials which will be used in the fabrication of precast items.
	3.3.1 Sampling and testing of component materials shall be done in accordance with MP 603.02.10.  Copies of recent component delivery tickets should be presented on the day of sampling.  All component materials must be approved prior to the start of fabrication.
	3.3.2 Personnel from the Fabricator required to be present during the initial on-site visit and meeting between WVDOH and Fabricator shall include representatives from Production and Quality Control.  Any questions and concerns regarding WVDOH requirements, including applicable Specifications, Materials Procedure (MP’s), Standard Details, and QC/QA Inspections shall be addressed at this meeting.
	3.3.3 The Fabricator must submit the Quality Control Manual/Plan for review at this meeting.

	3.4 All Concrete Mix Designs which will be used on products fabricated for the WVDOH must be submitted for review & approval, prior to the start of fabrication. Any design mix with an aggregate(s) that has a reactivity classes R1, R2, or R3, as shown as in Approved Aggregates Source List, shall be developed in accordance with WVDOH specifications, subsection 601.3.1.1. If an aggregate Source is not listed on the Approved Aggregates Source List, the Division will test the fine and coarse aggregate from the Source, in accordance with AASHTO T 303, to determine the reactivity class of the aggregate prior to its use on any WVDOH project. The Division will inform the Fabricator of the reactivity class of aggregates that they are proposing to use. If a cement Source and/or a SCM Source are not listed on the Approved Source List, the Division will test cement and/or SCM from that Source prior to its use on any WVDOH project.
	The Fabrication Plant QC Personnel, as a minimum, shall be a certified ACI Grade I Concrete Field Testing Technician and/or a WVDOH PCC Inspector.  In addition, if Self-Consolidating Concrete (SCC) is used, Fabrication Plant QC Personnel shall be a certified ACI SCC Testing Technician.

	4. FABRICATION & INSPECTION OF PRODUCTS FOR DIRECT & MASTER COVERAGE
	4.1 Prior to beginning fabrication of any precast concrete products, the Fabricator shall provide written or email notification to MCS&T Division at least one calendar week in advance of the date on which fabrication is to begin.
	4.1.1 Depending upon the precast items being fabricated, MCS&T Division may choose to monitor fabrication. Fabrication of structurally significant products such as box culverts and 3-sided bridge units shall be monitored.  Other items may be monitored at the discretion of MCS&T.
	4.1.2 After fabrication has begun, the Fabricator shall keep MCS&T Division and the Inspector (whether a WVDOH employee or a contract employee representing the WVDOH) informed in advance of the days on which fabrication will take place.

	4.2 Shop Drawings must be approved by the West Virginia Division of Highways prior to the start of any work by the Fabricator.  The Inspector must have a copy of these approved shop drawings prior to start of any work by the Fabricator.
	4.3 Concrete cylinders shall be made for compressive strength testing with 6-inch by 12-inch (150 mm by 300 mm) or 4-inch by 8-inch (100 mm by 200 mm) molds.  The cylinders are to be cured in the same area as the products for which they represent (Field Cured as outlined in AASHTO T23) until tested to create a curing environment similar to the product that they represent.  A compressive strength test shall consist of the average result of a set of cylinders, which is at least two cylinders.  Form removal isn’t to be allowed until concrete has reached 50% of the design strength, unless otherwise specified.  If forms are stripped from box culverts at 50% of the design strength, another curing method from section 601.12, or AASHTO M259, or M273 (whichever is applicable) must be used until 70% of the design strength is obtained.
	4.3.1 For both conventional concrete and SCC mixes, a minimum of one set of compressive strength cylinders shall be fabricated from every 7 yards of concrete, or fraction thereof, with a minimum of one set per day per mix design.  Both the form removal strength and the 28-day strength must be confirmed by a set of cylinders.  Cylinders shall be the same size as those used in the initial approved mix design.  For conventional concrete, slump, temperature, and air content tests shall be conducted on the first batch of concrete each day and every time that cylinders are fabricated.  For SCC mixes, spread, temperature, and air content tests shall be conducted on every batch.  For all types of concrete, unit weight and yield tests shall be conducted on the first batch of concrete each day and thereafter as deemed necessary by Quality Control and Quality Assurance Personnel.

	4.4 When required, absorption tests are to be conducted in accordance with ASTM C642-  13, and tests should be conducted on a weekly basis for each mix design used, at a minimum, unless otherwise specified.
	4.5 Unless otherwise specified, plastic concrete shall have an air content measured at 7.0 ± 2.0%.
	4.5.1 Prior to the use of Self-Consolidating Concrete in precast items all mix designs must be submitted to MCS&T for approval and meet the requirements of the following table. Test results from trial batches produced by the laboratory which designed it shall be included in the submittal. The compressive strength of the design mix shall be at least 15% above the specified design strength.
	4.5.2 The following table lists the criteria for SCC production.
	4.5.3 SCC should only be given minimal vibration; and shall not be dropped from a distance greater than 4 feet relative to the top of the form.


	5. FINAL INSPECTION
	5.1 After fabrication is completed and prior to shipment, the precast items will be stored on dunnage.  The Fabricator shall provide MCS&T Division with a written or email request for final inspection a minimum of one calendar week prior to the desired date of inspection.  Effective communication from the Fabricator to MCS&T Division and Consultant Inspection Agency is the key to avoiding any scheduling conflicts regarding final inspection.
	5.2 At the final inspection, the fabricator shall provide the inspector with documentation of required data pertinent to the product(s) being produced. Attached to this document is a sample inspection sheet to be used as a guide for presenting this information.  This documentation is also available on the MCS&T Division Website� https://transportation.wv.gov/highways/mcst/Pages/WVDOH-Materials-Procedures.aspx .
	5.2.1 For the final inspection, the Inspector may witness compressive strength tests if required, inspect repairs as needed, and conduct a thorough visual examination of each member.  A copy of the Inspector's daily reports, a copy of the final inspection report, and all other pertinent information provided to the Inspector by the Fabricator shall be kept on file by MCS&T Division.
	5.2.2 For box culverts, trial fitting of adjacent pieces, prior to shipping, will be required as   part of the final inspection process. Each adjacent box culvert will be stacked in pairs vertically; the gaps between each pair will be measured, and dunnage will be placed below the bottom culvert to prevent damage. The maximum gap between the adjacent pieces shall not exceed ½ inch (13 mm), unless otherwise stated in the construction plans.


	6. ACCEPTANCE & REJECTION
	6.1 Upon completion of final inspection, if a precast product meets all specification requirements and does not contain any defects, the Inspector will stamp the precast product as accepted by MCS&T Division and provide a 7-digit Laboratory Reference Number for shipment.
	6.2 If, however, the precast product does not meet all specification requirements due to damage, defect, or dimensional tolerance, the product must be further evaluated before potential acceptance by the MCS&T Division or the District for which the product was produced, as discussed further in the next sections.
	6.2.1 Minor damage and/or defects may be repaired in accordance with the pre-approved repair procedures which should be incorporated within the Fabricator QC Plan. For cracks 4 mils (0.1 mm) or less a silane treatment may be used. Cracks between 4 mils (0.1 mm) and 16 mils (0.4 mm) shall be repaired by epoxy injection in accordance with Section 603.10.2. Products with cracks exceeding 16 mils (4 mm) shall be rejected by MCS&T. If repairs appear satisfactory and all other specifications are met, the Inspector shall stamp the product as approved for shipment. MCS&T Division will issue a 7-digit Laboratory Reference Number for acceptance.
	6.2.2 Major damage and/or defects shall be evaluated on a case-by-case basis.  If a product is approved for repair and if repairs appear satisfactory, the Inspector shall stamp the product as approved for shipment.
	If a product does not meet specification requirements due to dimensional measurements not within tolerance, the product must be evaluated by the contractor and or District as to its potential acceptance.  If the decision is made to accept the product, acceptance shall be provided by the District through a DMIR. If, however, the product will not be accepted, the Inspector will reject the product, and MSC&T Division will apply a Laboratory Reference Number documenting the rejected product.
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