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FIELD SECTION 1001 (2004)

FS-1001-2004
(Page 1 of 39)
(10-06-06 PL)

1001.1 SCOPE. To establish the quality control (QC) responsibilities of the aggregate producer,
and the quality assurance responsibilities (QA) of the aggregate inspector. To provide
guidelines for material acceptance that includes necessary sample types and
frequencies, required test methods, sampling procedures, and reporting. To establish

requirements for acceptance of dust suppressant additives.

information included in this Section.

Title

Duties
Quiality Control
Quality Assurance

Sampling Procedures

Types of Samples
Initial Approval Samples
Source Approval Samples
Resampling of Approved Ledges
Absorption as Received and Rodded Unit
Weight [Mass] Samples
Trial Mix Samples for Bituminous Mixtures
Production Samples
Compaction Standard Samples
Absorption Samples for Bituminous Surfacing

Field Testing Procedures

Sieve Analysis

Plasticity Index

Percent Deleterious Substances in Coarse Aggregate

Lightweight [Low Mass Density] Particle Content
including Coal and Lignite in Fine Aggregate

Percent Other Deleterious Substances, Clay Lumps
and Shale in Fine Aggregate

Thin or Elongated Pieces

Records and Reports
Form T-630R
Reporting Accuracy

Rounding Off Procedures

Sample Identification and data record

Dust Suppressant Additives
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Description of Constituent Materials Comprising the
Classification of Deleterious Substances Annex A

NOTE: Sample weights [masses] shown herein are to be considered as minimum weights
[masses].

NOTE: References to Laboratory contained herein are references to Central Laboratory.
1001.2 DUTIES.

1001.2.1 The duty of an aggregate plant inspector, quality assurance (QA), is to make
observations of the plant, stockpiling, and production operations; and perform QA testing to insure
that the procedures and testing of the aggregate producer, quality control (QC), represents a final
aggregate product that complies with the required specifications. QA must understand the
problems of the contractor and producer and cooperate to help solve these problems. QA may
suggest methods or corrective action to the producer only if the producer solicits QA’s advice. QA
shall insure that only materials with initial and source approval are incorporated into the final
product.

1001.2.2 The frequency of the required aggregate quality control (QC) and quality assurance
(QA) tests shall be in accordance with the specifications. QA may test all aggregate at any point
in the process up to and including final placement to determine acceptance. Samples that are
required to be sent to the Central Laboratory for approval shall be submitted by QA as described
herein.

1001.2.3 Quality Control.

1001.2.3.1 The aggregate producer shall submit a Quality Control Plan (QCP), in accordance
with the specifications, to the District Operations Engineer and the Field Materials Director, prior
to aggregate production. It is the responsibility of QC to perform tests in accordance with the QC
Plan. The format of the Quality Control Plan is shown in Exhibit 1001-F. This format shall be
used for all plans. A general statement of conformance to the applicable specification(s) may be
used in lieu of a target gradation for general QC Plans. Project Number/Contract ID may be
identified as “General” for general QC Plans.

1001.2.3.2 The frequency of QC testing shall not be less than that stated in the specifications.
Testing frequencies required by Standard Specifications Sections 300, 400 and 500 are sampled
at the point of incorporation into the project and are separate from frequencies required by
Standard Specification Section 1001, which are sampled during aggregate production.

1001.2.3.3 QC is required to retain half of the final split of all samples, including those that do
not meet specifications. Samples should only be discarded if there is adequate proof that the
material is not representative. The need to discard a sample is generally identified before testing
begins. It is recommended that adequate retained samples be tested with QA at the beginning of
production to assure correct sampling and testing procedures, especially with tests such as the
Plasticity Index.

1001.2.3.4  All retained samples shall be identified in accordance with the specifications and

stored for seven days. The retained samples are to be available at the location of production.
The sample container must maintain the original state of the sample.
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1001.2.3.5 All QC testing must be completed within 24 hours of sampling. The QC test results
must be available at the location of production for QA’s review at all times. Records will include
guantity of production, location and time of sampling, test method, product specification number
and sampler/tester. It is QC'’s responsibility to keep accurate records of the quantity of material
that has been produced.

1001.2.3.6 A flow-chart recommending the action of aggregate QC/QA testing is shown in
Exhibit 1001-G. Differences in testing procedures should be identified and corrected with QA,
before moving to third party resolution. Dispute resolutions shall be performed by an approved
AASHTO accredited laboratory, independent of QC.

1001.2.3.7 It is the responsibility of the aggregate producer to maintain control over the
material that is placed in the stockpiles. This may require material to be removed from a
stockpile. Re-conditioned material that complies with the specifications should be returned to the
stockpile. The aggregate producer shall provide equipment and personnel to perform all field QC
inspection. Personnel are required to be qualified by the MoDOT Technician Certification Training
Program.

1001.2.3.8 Test methods and procedures shall also be accessible to QA at the location of
production. A quarry map indicating locations of the stockpiles is also a useful tool.

1001.2.3.9 The QC laboratory shall be an approved Type 1 Field Laboratory. The QC
laboratory may be in a central location. All testing equipment shall be calibrated or verified in
accordance with the specifications. Calibration or verification records shall be maintained in
accordance with the specifications. An example of a calibration procedure and record is shown in
Exhibit 1001-I.

1001.2.3.10 Acceptance of all material is based on QC test results showing that the material
meets the specifications.

1001.2.4 Quality Assurance.

1001.2.4.1 QA will review all QC sampling and testing procedures for compliance to the
specifications.

1001.2.4.2 QA will review QC sample retention procedures and sample identification for
compliance to the specifications

1001.2.4.3 QA will review all QC laboratory testing equipment records maintained by the
aggregate producer for compliance to the specifications.

1001.2.4.4 QA is responsible for ensuring that the aggregate is produced from the ledges
specified in the QC Plan and that those ledges are approved for the intended use. Prerequisite
approvals should be completed as instructed in Section 1001.4 of this manual. Electronic reports
may be found at:

Initial approval (quarry columnar maintained by the District Geologist):
V:Catalog/Materials/Impromptu 6 Reports/Quarry Ledge Summary Reports/QLIS Initial 2

Source approval:
V:Catalog/Materials/Impromptu 6 Reports/Quarry Ledge Summary Reports/QLIS Source

1001.2.4.5 1Itis QA’s responsibility to be familiar with all quarry operations. This includes blasting
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and crushing operations, production characteristics and rates, and stockpiling methods.

1001.2.4.6 Retained Samples. The frequency of QA testing of QC retained samples will not be
less than that stated in the specifications. Testing five percent of the retained QC samples is a
minimum. It is recommended that adequate testing of the retained samples be performed with
QC at the beginning of production to assure correct sampling and testing procedures. It is
recommended that a Plastic Index retained sample be tested, if applicable, early in production to
assure correct testing procedures.

1001.2.4.6.1 Report. The QA test results of a QC retained sample will be reported following
Section FS1001.6, using Plant Inspection Aggregate Worksheet Form T-630R. A copy of the QA
test results will be made available to QC as soon as testing is complete. A SiteManager sample
record for retained samples is to be filled out in accordance with Automation Sec 3510 of this
Manual. The record shall indicate that the sample type is “Quality Assurance” and the
Acceptance Method is “Approved Producer QC/QA Plan”. Both QC data and QA data for
gradation, deleterious, and PI (if applicable) should be entered in test template SAA028AB. Use
test template SAA027AB for coarse and fine aggregate angularity, sand equivalency and
flat/elongated when applicable. The sample record should also indicate the ledges from which the
material was produced.

1001.2.4.6.2 Acceptance. Retained sample comparisons are considered favorable when the
QA test results are within the comparison limits, as described in the Standard Specifications, of
the QC test results. When comparisons are unfavorable, differences in testing procedures should
be identified and corrected before additional testing is performed. Corrective action must be
taken if the comparison limits are exceeded. A flow-chart recommending the action of QC/QA
testing is shown in Exhibit 1001-G.

1001.2.4.7 Independent Samples. The frequency of independent QA sampling will not be less
than every third day of production. Samples will be tested for gradation and deleterious.
Additional testing is recommended and should be performed if there is an indication of production
or stockpiling problems, or if the produced aggregate has a significant change in color or texture.
Tests for coarse and fine angularity, sand equivalency, thin/elongated and PI are to be performed
during production as applicable.

1001.2.4.7.1 Report. Independent QA samples will be reported following Section FS1001.6,
using Plant Inspection Aggregate Worksheet Form T-630R. A copy of the QA test results will be
made available to QC as soon as testing is complete. A SiteManager sample record for
independent QA samples is to be filled out in accordance with Automation Sec 3510 of this
Manual. The record will indicate that the sample type is “Quality Assurance” and the Acceptance
Method is “Approved Producer QC/QA Plan”. The QA data should be entered in the following test
templates: T27 for gradation and SAA001xx (depends on aggregate type) for deleterious. Pl test
results should be entered in SAAOO8AB, when applicable. Use template SAA027AB for coarse
and fine angularity, sand equivalency and thin/elongated, when applicable. The record should
also indicate the ledges from which the material was produced.

1001.2.4.7.2 Acceptance. Independent QA samples are considered favorable when all test
results meet the specifications. Corrective action is required when the test results indicate that the
specifications are not met. A flow-chart recommending the action of QC/QA testing is shown in
Exhibit 1001-G.

1001.2.5 Diary. The inspector will maintain a bound diary describing the daily activities in
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accordance with General Sec 4 of this Manual.
1001.3 SAMPLING PROCEDURES.

1001.3.1 General. Samples shall be obtained in a manner to insure positive representative
sampling. A representative sample of coarsely graded material from a stockpile or loaded car is
extremely difficult to obtain, particularly one intended for sieve analysis. Sampling procedures
shall be in accordance with AASHTO T2.

1001.3.1.1 When taken at the plant during production, a sample should be obtained from the
stream at a location to best insure that samples are representative of the material being produced.
A sufficient amount of material shall be permitted to flow to insure normal production before
sampling. In sampling from the selected location, portions should be taken at regular intervals by
passing a pan or other approved sampling device under the full cross section of the stream.
These portions are then combined and reduced in accordance with AASHTO T248.

1001.3.1.2 For conveyor belt sampling, a pan or other approved sampling device may be used to
obtain portions from the belt at random intervals by removing a selected portion of material from
the belt or by taking portions of the material from the belt discharge as described above.

1001.3.1.3 When sampling a loaded car, the sampler must procure at least three well-distributed
samples to obtain portions to be combined to represent the material in the car. For fine
aggregate, a sample thief may be used to obtain at least three well-distributed samples.

1001.3.1.4 When sampling a stockpile, it is recommended that separate samples be taken from
different parts of the pile, care being taken to avoid any segregated areas and bearing in mind
that the material near the base of the pile is likely to be segregated and coarser than the average
of the material in the stockpile.

1001.3.1.5 Size of field samples shall be as follows:

SIZE OF SAMPLES (Original Field Sample)

Maximum Minimum Weight

Size of Particlel [Mass] of Sample Ib. (kg)?
2" [50 mm] 80 (36)

1-1/2" [37.5 mm] 54 (25)

1" [25.0 mm] 36 (16)

3/4" [19.0 mm] 22 (10)

1/2" [12.5 mm] 14 (6)

3/8" [9.5 mm] 10 (5)

! Maximum size of particle is defined as the smallest sieve through which 100 percent of
the material will pass.

? The samples prepared for testing shall be obtained from the field sample in accordance
with AASHTO T248

1001.4 TYPES OF SAMPLES.
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1001.4.1 Initial Approval. Sampling for initial approval shall be done by, or under the
supervision of the District Geologist.

1001.4.1.1 Mines and Quarries. Producers should be reminded that all quarries will be sampled
initially on a "ledge" basis regardless of intended use. The Initial Sample will be obtained for
Laboratory testing from each ledge of stone that varies from the adjacent material. Sampling shall
be in compliance with all federal, state and local safety requirements. It is suggested that the
sample be obtained from the pile after each ledge has been excavated.

1004.4.1.2 New Formations or Special Investigations for Portland Cement Concrete
Pavement Aggregates. The District is to consult with Central Office Construction and Materials
prior to sampling.

1001.4.1.2.1 A new formation is defined as one the department has not previously tested and
approved for PCCP. It shall also apply to a new source of a previously tested formation if an
examination of the new source indicates that the material may have different properties.

1001.4.1.2.2 Special investigations are instances such as testing a previously rejected ledge in
combination with approved ledges or other situations the department chooses to investigate.
Initial approval for new formations or special investigations for use in PCCP shall start with a
review of the service performance of concrete pavement utilizing aggregate from that formation
and source (or nearby source). The paving could be city, county, commercial, etc. As much
documentation as possible on age, mix design, etc. should be collected and a field review of the
installations performed. If service performance is poor, the review may stop at this point and no
testing performed. If service performance is satisfactory, sampling and testing may proceed.
Approval of formations for use in production of aggregate for PCCP will require completion of
AASHTO T161 Resistance of Concrete to Rapid Freezing and Thawing.

1001.4.1.3 Gravel and Sand Sources. A representative sample shall be obtained from the
deposit. However, initial approval samples from the deposit will not be required provided plant
produced material can be obtained meeting specification requirements, in which case the material
may be submitted to the Laboratory for source approval (see source approval).

1001.4.1.4 Lightweight [Low Mass Density] Aggregates. Manufactured lightweight [low mass
density] aggregates prepared by expanding, calcining or sintering argillaceous materials such as
clay, shales and slates shall be sampled. Care shall be exercised to obtain a representative
sample. However, initial approval samples will not be required provided plant produced material
meeting specification requirements can be obtained, in which case the material shall be submitted
to the Laboratory for source approval.

1001.4.1.5 Other Mineral Aggregates. Other mineral aggregates such as previously produced
material, chat, slag, or other manufacturing by-products shall be treated as special cases. The
District shall obtain instructions from Central Office Construction and Materials, prior to sampling
these materials.

1001.4.1.6 Sampling. The mine or quarry site should be examined thoroughly, with care taken
to obtain samples that represent each of the various ledges exposed in the mine or quarry face
being sampled. A ledge stone sample shall include only those materials that indicate the inherent
quality of the stone. Any materials, which are identifiable as being deleterious, shall not be
included in the sample of the stone, since the Specifications will control the amount of such
material that can be tolerated in the finished product. Any deviation from the above procedure
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must be approved by the Assistant State Construction and Materials Engineer.

1001.4.1.6.1 Size of Sample. New formation or special investigation samples for use in PCCP
or PCCM when required, shall consist of approximately 2000 pounds [1000 kg] of material for
each single ledge of stone. All other samples for the initial approval sample, representing a single
ledge of stone, shall consist of 150 pounds [70 kg] of material.

1001.4.1.7 Producer Identification. It is important for historical tracking reasons to keep good
records of changes in operators and locations. A facility number (producer/supplier code)
associated with a particular location and shall remain the same through changes in ownership.
The exact name and location along with the facility number is to be used when referencing a
particular source. If the name changes, subsequent reports, samples, and correspondence
should use the new name with a footnote * (* previously named) until enough permanent file
records are established for a record. A new facility number will only be issued for a new location.

1001.4.1.8 Identification of Sample. A SiteManager record, for initial approval samples, is to be
filed out in accordance with Automation Section 3510 of this Manual. Ledge numbering
instructions are in Automation Section 3900. The record shall indicate that the sample type is
Gen Appr Initial. Instructions for entering ledge descriptions into SiteManager are also located in
Automation Section 3900.

1001.4.1.9 Columnar Sections. A columnar section, produced from SiteManager, shall
accompany all ledge stone samples. Instructions for developing columnar sections and the
correct templates to use in SiteManager are in Automation Section 3900.

1001.4.1.10 Time Required for Laboratory Tests. Individual times required to complete the
tests may be longer than listed below, depending on the number of samples undergoing tests in
the Laboratory.

1001.4.1.10.1 Coarse aggregate from a previously approved source or formation intended for use
in Portland cement concrete requires a minimum of 16 working days after receipt of the sample in
the Laboratory.

1001.4.1.10.2 Coarse aggregate from new formations intended for use in Portland cement
concrete requires a minimum of 5 months after receipt of the sample in the Laboratory. As an
option the producer may hire an independent laboratory to perform the tests. The independent
laboratory must be approved by the department, and the test results submitted to the department
for interpretation and verification.

1001.4.1.10.3 Coarse aggregates intended for other uses require a minimum of four working
days.

1001.4.1.11  Approval of Material. Free Form and Approved Use templates on SiteManager
test reports for initial approval samples will indicate the uses for which the material may be
suitable, subject to the results obtained on the source approval samples. The following codes,
listed in order of hierarchy, will be used for approval:

1005CACP Initial approval all types

1005CACM Initial approval all types except PCCP
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1002CAAC Initial approval all types except PCCP, PCCM and 1003 Grade A
1004CABS Initial approval for Bit Surface and Agg Base
1006CAAS Initial approval Agg Surface and Agg Base

1007CAAB Initial approval Agg Base

1001.4.1.11.1  Approval granted for “all types of highway construction” (Product Code
1005CACP.) constitutes approval for all uses. Approval granted for “all types except PCCP”
(Product Code 1005CACM.) comprises approval for all uses except Portland cement concrete
pavement Approval obtained for “all types except PCCP & PCCM” (Product Code 1002CAAC.) is
considered to be approval for all uses except Portland cement concrete. Material approved for
1003 are included as 1005CACP for 1003 Grade A and 1002CAAC for 1003 Grade B and
C. Materials produced for Sections 401 and 402 may be produced from any combination
of ledges.

1001.4.1.12 Producer Notification. The producer is to be notified in writing of the aggregate
uses for which each ledge is suitable. The letter is to explain that tests for initial approval are
performed on each ledge in order to determine the inherent quality of the stone for the use
intended for the individual ledges. The notification is to state that samples of crushed aggregates
produced to comply with Specification Sec 1005 1004, or 1002 will have to be submitted to the
Central Laboratory for source approval. The producer is also to be reminded that any produced
aggregate must meet all other requirements of the specifications for the intended use. A copy of
the letter shall be forwarded to Central Office Construction and Materials, Physical Laboratory.

1001.4.1.12.1 All correspondence to aggregate producers concerning initial approval is to be
addressed using information from the materials producers file as shown in SiteManager as
follows:

Contact Person

Facility Full Name or short Name (either)

P. O. Box or Street Address (Address part 2)
City, State, Zip Code

The producer supplier name and producer supplier number is to be shown at the bottom of the
page as a filing reference in the manner indicated in the external correspondence standards, e.qg.:
City Wide #1, Sugar Cr. Quarry
# 3003000114

1001.4.2 Source Approval. Source approval based on Laboratory test results will be required
on aggregates produced for use to meet the quality requirements of Specifications Sec 1002,
1003 Grade A, 1004, and 1005. Source approval is not required for other uses. No produced
material of this type is to be accepted for use until a source approval sample has been tested and
approved by the Laboratory unless the material is from an operating quarry, which previously had
source approval. Note that Sec 1009 specifications require a minimum of Sec 1002 source
approval.
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1001.4.2.1 Sampling. Samples are to represent the final product, which has been produced
under department inspection to meet a definite specification and intended specific use. Source
approval samples will be required every two years. Source samples, submitted to the Laboratory
for testing, shall not be used for combination purposes such as production sample, trial mix or any
purpose other than Source Approval. If the same ledge, or combination of ledges, is to be used
for products as stated in 1001.12.5 of the Standard Specifications, only one Source Approval
Sample will be needed. These samples will be obtained from production of the aggregate with
district personnel verifying the ledge(s) for the product. Ledges used shall be approved for the
intended use. Under no circumstances will a ledge of lower quality be accepted in combination
for a higher quality product, except as outlined in Section 1005.2.1.2 of the Standard
Specifications. If multiple ledges are involved, representative samples shall be secured by
obtaining three or more approximately equal increments, selected at random from the unit being
sampled. The increments shall be gathered over a period time sufficient to ensure the sample is
representative of all ledges being combined. The increments shall be combined to form a field
sample whose mass equals or exceeds the minimum recommended.

1001.4.2.2 Size of Sample. Source approval samples of coarse aggregate submitted to the
Laboratory shall consist of 150 pounds [70 kg] of any fraction of material produced with the
maximum size no smaller than 1/2 inch [12.5 mm] nor larger than 1-1/2 inch [37.5 mm]. Source
approval of fine aggregate from natural deposits (i.e.; natural sand) shall consist of 150 pounds.

1001.4.2.3 Identification of Sample. A SiteManager sample record, for source approval
samples, is to be filled out in accordance with Automation Section 3510 of this Manual. The
record shall indicate that the sample type is "Gen Appr Source (All General Items)." The Sample
I.D. number(s) under which the ledge(s) or deposit was tested, and given initial approval, shall be
shown under the Other Tab with the type set to “Initial Approval Sample ID #”. Use successive
rows with multiple initial approvals and enter ID # in corresponding column.

1001.4.2.4 Time Required for Laboratory Tests. The actual tests conducted in the Laboratory
on source approval samples will depend on the uses for which the produced aggregate is
intended.

1001.4.2.4.1 Previously approved formation and member sources for coarse aggregate for
Portland cement concrete requires a minimum of 16 working days from the date received in the
Laboratory.

1001.4.2.4.2 Source approval samples of fine aggregate for Portland cement concrete require a
minimum period of ten working days for complete tests.

1001.4.2.4.3 Coarse and fine aggregate for uses other than Portland cement concrete will require
a minimum of four working days for the completion of tests.

1001.4.2.5 Approval of Material. Remarks on test reports for source approval samples will state
that the sample does or does not comply with specifications for the particular use intended. When
compliance is indicated, this constitutes approval of the produced aggregate represented by the
sample for the uses shown.

1001.4.2.5.1 When ledges are being resampled in accordance with paragraph 1001.4.3 of this
section, production may continue to be accepted providing preliminary test results indicate
specification compliance for the material. However, source approval samples should be
submitted as soon as possible for the evaluation of future production.
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1001.4.2.5.2 If a producer elects to produce material before source approval is granted, the
District shall notify the producer by letter that the producer is producing without approval and at
risk of rejection. A copy of the letter shall be forwarded to the State Project Operations Engineer.

1001.4.2.6 Producer Notification. The producer is also to be notified in writing of the results of
tests on source approval samples of material produced to meet the requirements of Specification
Sec 1002 and 1005. The letter is to list the ledges represented by each source sample and
reiterate that crushed aggregate must meet all other requirements of the specifications for which it
is specifically being produced. A copy of the letter shall be forwarded to the State Construction
and Materials Engineer.

1001.4.2.6.1 All correspondence to aggregate producers concerning source approval is to be
addressed using information from the materials producers file as shown in SiteManager as
follows:

Contact Person

Facility Full Name or Short Name (either)

P. O. Box or Street Address (Address part 2)

City, State, Zip Code

The producer supplier name and producer supplier number is to be shown at the bottom of the
page as a filing reference in the manner indicated in the external correspondence standards, e.qg.:
City Wide #1, Sugar Cr. Quarry
# 3003000114

1001.4.3 Resampling of Approved Ledges.

1001.4.3.1 An approved ledge may be re-sampled any time aggregate produced from the ledge
has a significant change in color, texture, characteristics or performance in the approved use. A
new initial sample can be requested by either the producer or the Department. If requested by the
producer, the District must concur. This sample is intended to serve as a quality check sample on
material in the ledge. When sampling is performed, the same procedure as outlined for initial
approval sampling is to be followed. Produced material previously approved prior to resampling
and that produced during Laboratory testing, shall be accepted. The sample record shall indicate
reasons for resampling in the remarks. The preceding initial approval Laboratory humber shall
be listed under the Other Tab, with the Type set to “Initial Approval Sample ID #".

1001.4.4 Absorption as Received and Rodded Unit Weight [Mass] Samples.

1001.4.4.1 Sampling. Samples of aggregate for Portland cement concrete from various sources
for rodded unit weight [mass] and absorption as received tests shall be submitted by the District.
Generally, two samples per year from a source are sufficient.

1001.4.4.1.1 Samples should not be obtained from each of several plants located on the
following sources: the Kansas, Missouri, Mississippi, and Arkansas Rivers. Two samples per
year, per stream, per District will be satisfactory for these sources.

1001.4.4.1.2 From the results of these tests, that will be maintained in the Materials Field Office,
a tabulation of "Physical Characteristics of Principal Portland Cement Concrete Aggregates Used
in Missouri" will be periodically updated and furnished for concrete mix design purposes. When a
new source, or a source shown with an asterisk on the current characteristic tabulation, is going to
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be used, it is desirable to submit a minimum of three and preferably five samples for rodded unit
weight [mass] and absorption as received tests, to establish aggregate characteristics for that
source.

1001.4.4.2 Size of Sample.

(@) 50 pounds [25 kg] of material or 50 pounds [25 kg] of each fraction in the case of split
paving stone) is sufficient for a rodded unit weight [mass] test. It is not necessary to
submit special samples for rodded unit weight [mass] of fine aggregate, as this will be
determined on routine production samples.

(b) A one gallon [4 liter] friction top metal can completely filled with aggregate (one gallon [4
liter] can of each fraction in the case of split paving stone) is sufficient for the absorption
as received test. The lid of the container is to be secured immediately after filling, so that
moisture cannot escape from the aggregate. The sample should be submitted to the
Laboratory as soon as possible after being obtained.

(c) Samples for both tests should be obtained from current production, if possible, and
should comply with all requirements of the Specifications. In order to obtain
representative samples of the material produced, the samples should be obtained at
intervals throughout the production period. A SiteManager sample record shall be
completed in accordance with Automation Section 3510 of this Manual and submitted
with the sample. Representative field gradations and quality determinations are to be
shown and submitted with each sample marked "Production Sample" and indicating "
Unit Weight [Mass]" or "-Absorption". The ratio of fine to coarse fraction for Gradation A
paving aggregate is to be shown on the identification sheet and cross referenced to the
companion sample.

1001.4.5 Trial Mix Samples for Bituminous Mixtures. Samples of raw materials for use in
bituminous mixtures are required by the Laboratory in order to determine the suitability of the
proposed bituminous mixtures.

1001.4.5.1 Sampling. The District's Operations Engineer shall request the contractor to furnish
the name and location of the supplier or producer for each of the various materials proposed for
use in the trial mixtures. This can be done at or through the Pre-Construction Conference.
Where sources of materials are from a District other than the project location, the Contractor
should be advised to contact the District's Operations Engineer in that District for necessary
inspection. It is the responsibility of the inspecting District to determine if the proposed aggregate
sources have initial and source approval, before submitting the trial mix samples.

1001.4.5.1.1 With the contractor's concurrence, the District Operations Engineer or designated
representative shall be responsible for obtaining the necessary samples of mineral aggregates to
be submitted to the Laboratory for use in trial mixtures. However, the gradations being submitted
should first be approved by either the contractor or representative and it is their responsibility to
submit the proposed trial mix formula to the District Engineer. The District's Operations Engineer
should make every effort to expedite this so the Laboratory will have sufficient time for testing.

1001.4.5.1.2 Extreme care should be used, when obtaining trial mix samples to assure the
gradations are representative of the material being produced for that particular bituminous
mixture. Trial mix samples may be obtained by accumulating representative portions of routine
job control samples over a period of several days’ production until a sufficient quantity has been
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saved. This quantity should then be mixed thoroughly and reduced to the desired sample size to
obtain the gradation for use in the trial mix formula. If there is insufficient time to use the above
method then the gradation of the trial mix samples, however obtained, should be compared for
compatibility with prior job control gradations. Good judgment should be exercised as to whether
the trial mix sample gradation is representative of production and should be submitted for trial mix.

1001.4.5.1.3 Material produced for trial mix samples shall be obtained from specific ledge
combinations. This ledge combination represented by the sample must be maintained throughout
production of the stockpile being produced.

1001.4.5.2 Size of Sample. Minimum sizes of samples for these materials shall be as follows:

TRIAL MIX SAMPLE SIZE

Type of Mixture Desired * Minimum Total Pounds [kq] of Material
Recycled 150 [75] RAP
Asphaltic Concrete 200 [100] coarse aggregate

150 [75] sand

Other Asphaltic Concrete 250[125] coarse aggregate
150 [75] each, natural and/or manufactured sand

Two (2) Asphaltic Concrete Mixes 400 [200] coarse aggregate
Submitted in Combination** 200 [100] each, natural and/or manufactured sand

Plant Mix Bituminous Pavement 200 [100] coarse aggregate
or Surface Leveling Plant Mix100 [50] sand or screenings

Plant Mix Bituminous Base 250 [125] coarse aggregate
100 [50] sand or screenings (if used)
* |f the coarse aggregate is furnished in more than one fraction, a minimum of 150 pounds [75
kg] of each fraction should be submitted.

** |[f mixes are being submitted in combination and only two fractions are used, 200 pounds
[100 kg] of each should be submitted.

To avoid delays, good judgment should be exercised. It is better to send too much material
than too little. Each sample shall be properly identified to correspond with the SiteManager
sample record, which shall be filled out to show all of the necessary information concerning the
sample.

1001.4.5.3 After obtaining the required quantity of aggregate, the following procedures are
recommended to ensure the gradation of the aggregate in each bag is as nearly the same as
possible.

(@) 100 pounds [50 kg] (2 bags) required:

Split 50 pounds [25 kg] (one bag) into 1/2 portions and place into two bags. Repeat with
second bag adding to material in bags containing material split from first bag.

(b) 200 pounds [100 kg] (4 bags) required:
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Combine 100 pounds [50 kg] (2 bags) using 100 pounds [50 kg] (2 bags) method. Repeat
with remaining 100 pounds [50 kg] (2 bags). Take 50 pounds [25 kg] (one bag) from each
group and combine using 100 pounds [50 kg] (2 bags) method. Repeat with remaining
bags.

(c) 400 pounds [200 kg] (8 bags) required:

Combine 200 pounds [100 kg] (4 bags) using 200 pounds [100 kg] (4 bags) method.
Repeat with remaining 200 pounds [100 kg] (4 bags). Take 50 pounds [25 kg] (one bag)
from each group and combine using 100 pound [50 kg] (2 bags) method. Repeat with
remaining bags.

(d) 800 pounds [400 kg] (16 bags) required:

Combine 400 pounds [200 kg] (8 bags) using 400 pounds [200 kg] (8 bags) method.
Repeat with remaining 400 pounds [200 kg] (8 bags). Take 50 pounds [25 kg] (one bag)
from each group and combine using 100 pound [50 kg] (2 bags) method.

Repeat with remaining bags.
(e) Comments: A "Gilson Splitter" with a bag attachment is recommended for this procedure.

(H If an odd number of bags is required, prepare the trial mix sample with the next larger
number of bags in the above method and throw away surplus bags. For example, if 250
pounds [125 kg] (5 bags) is required, prepare 400 pounds [200 kg] (8 bags), select 50
pounds [25 kg] (one bag) for the field gradation, throw 100 pounds [50 kg] (2 bags) away
and submit 250 pounds [125 kg] (5 bags) to the Central Laboratory.

1001.4.5.4 Identification of Sample. A SiteManager sample record for trial mix samples is to be
filled out in accordance with Automation Sec 3510 of this Manual. The record shall indicate that
the sample type is “Trial Mix”. The Sample ID number(s) under which the ledge(s) or deposit was
tested and given source approval, shall be shown under the Other Tab. Select Source Approval
and enter ID # in corresponding column.

1001.4.6 Production Samples.

1001.4.6.1 Sampling. Production samples are those samples submitted to the Laboratory to
check the accuracy of field analysis and the characteristics of the product.

1001.4.6.1.1 A minimum of three production samples shall be submitted by each QA inspector
throughout a calendar year, with only one of those samples being a sample of material requiring
determination of plastic index, such as a product meeting the requirements of Standard
Specification 1007. A minimum of three production samples shall be submitted from each
aggregate source per year, except sources producing less than 30,000 tons of material for
inspection will only require one production sample. The samples shall be somewhat equally
spaced throughout the years’ production. Samples shall represent the final product that has been
produced to meet Standard Specification 1005, 1002, 1003 or a material requiring determination
of plastic index. The District may submit, or the Central Lab may request, additional production
samples from a particular source. Production samples, submitted to the Laboratory for testing,
shall not be used for combination purposes such as source sample, trial mix or any purpose other
than production samples.
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1001.4.6.2 Size of Sample. Production samples shall be submitted to the Central Laboratory for
each product produced from a unique combination of ledges. These samples shall consist of 50
pounds [25 kg] of any fraction of material produced with the maximum size no smaller than 1/2
inch [12.5 mm] nor larger than 1 1/2 inch [37.5 mm]. A SiteManager sample record shall be
completed in accordance with Automation Section 3510 of this Manual and shall accompany the
sample submitted to the Central Laboratory.

1001.4.6.3 Identification of Sample. A SiteManager sample record for production samples is
to be filled out in accordance with Automation Sec 3510 of this Manual. The record shall indicate
that the sample type is “Production”. The Laboratory number(s) under which the ledge(s) or
deposit was tested, and given source approval, shall be shown under the Other Tab. Select
Source Approval and enter ID # in corresponding column, with the Type set to “Production
Sample ID #".

1001.4.7 Compaction Standard Samples.

1001.4.7.1 Sampling. Compaction Samples are those samples submitted to the Laboratory to
determine compaction characteristics of aggregate used for base in construction projects.

1001.4.7.1.1 Compaction samples produced to meet the quality requirements of aggregate for
base shall be submitted to laboratory no less than once per year. The sample shall be submitted
from production and represent the product incorporated into the project. Samples for compaction
characteristics may be submitted any time a question of the composition of material used for
compaction is questioned.

1001.4.7.2 Size of Sample. A sample shall represent a unique combination of ledges. Sample
shall consist of 100 pounds of material (2 bags).

1001.4.7.3 Identification of Sample. A SiteManager record for Compaction Standard samples
is to be filled out in accordance with Automation Sec 3510 of this Manual. The record shall
indicate that the sample type is “Compaction Standard”. The ledge source should also be noted
under “Plant ID” on the Addtl Sample Data Tab. The Sample ID # under which the ledges(s)
were tested and given source approval, shall be shown under the Other Tab, by selecting
“Source Approval Sample ID#” and entering the ID # in the corresponding column.

1001.4.8 Absorption Samples for Bituminous Surfacing

1001.4.8.1 Sampling. Absorption samples for bituminous surfacing may be submitted to the
Laboratory to determine absorption of material produced for use as graded aggregate for
bituminous surfacing.

1001.4.8.1.1 Absorption samples for bituminous surfacing represent aggregate produced to meet
the quality requirements of graded aggregate for bituminous surface. These samples may be
submitted to the Laboratory as needed to determine absorption. The samples shall be submitted
from production and represent the product incorporated into the project.

1001.4.8.2 Size of Sample. A sample shall represent a unique combination of ledges or deposit
location. Sample shall consist of 50 pounds of material (1 bag).

1001.4.8.3 Identification of Sample. A SiteManager record for Absorption samples is to be
filled out in accordance with Automation Sec 3510 of this Manual. The record shall indicate that
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the sample type is “General Prod Absorption”. The ledge source should also be noted under
“Plant ID” on the Addtl Sample Data Tab. The Sample ID# under which the ledge(s) were tested
and given source approval, shall be shown under the Other Tab, by selecting “Source Approval
Sample ID#" and entering the ID# in the corresponding column.

1001.5 FIELD TESTING PROCEDURES.

1001.5.1 Sieve Analysis. The frequency of aggregate Quality Assurance tests shall be in
accordance with the specifications. This includes retained samples from quality control tests and
independent samples. Sieve analysis of mineral filler shall be in accordance with AASHTO T37.
Sieve analysis for the determination of particle size distribution of coarse and fine aggregate shall
be performed in accordance with AASHTO T27 and T11, with the following exceptions.

1001.5.1.1 Apparatus.

(a) Stove - Electric, natural gas, propane, or other suitable burner capable of maintaining a
controlled temperature, may be used in lieu of an oven.

(b) Pans - Pans of sufficient size and quantity for washing and drying samples and for holding
separated fractions of material.

(c) Brass sieve brush.

(d) Large spoon or trowel.

(e) Sample splitter.
1001.5.1.2 Sample Preparation. Samples of aggregate for sieve analysis shall be taken in
accordance with paragraph 1001.3 of this section and reduced to the proper size for testing in
accordance with AASHTO T248. The sample for testing shall be approximately the size shown

below and shall be the end result of the sampling method. The selection of samples of an exact
predetermined weight [mass] shall not be attempted.

COARSE AGGREGATE
Maximum Minimum Weight
Size of Particlel [Mass] of Sample Ib. (kq)
2" [50 mm] 20 (9)
1-1/2" [37.5 mm] 13.5 (6)
1" [25.0 mm] 9(4)
3/4" [19.0 mm] 5.5 (2.5)
1/2" [12.5 mm] 3.5(1.5)
3/8" [9.5 mm] 25()

! Maximum size of particle is defined as the smallest sieve through which 100 percent of material
will pass.
FINE AGGREGATE
Manufactured Fines and Natural Sand 500 grams

1001.5.1.3 Procedure. The sieve analysis shall be performed in accordance AASHTO T27.
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When determination of the minus 200 material is required, this shall be performed in accordance
with AASHTO T11. A dry gradation may be run on any material where the accuracy of the sieve
analysis does not require washing. The District Operations Engineer should be consulted when
there is a question as to whether a dry or washed gradation should be run.

1001.5.1.4 Worksheet Form T-630R and Calculations.

1001.5.1.4.1 Passing Basis. One method for calculating gradation on a passing basis is as
follows: The material which has been separated by the sieving operation shall be weighed starting
with the largest size retained. This weight [mass] shall be recorded in the plant inspector's
workbook on the line corresponding to the sieve on which the material is retained. An example is
given in Exhibit 1001-B of this section. The second largest sized material is then added to the
largest size in the weigh pan and the accumulated total is recorded on the line corresponding to
the sieve on which the material is retained. This operation is continued with the accumulated total
being recorded on the line corresponding to the sieve on which the material is retained down to
the smallest sieve, in this example, the No. 20Q[75um] size sieve. The final quantity of material
remaining in the pan (in this instance, minus No. 200 [75 um] material) should be recorded on the
line designated as "PAN." The "PAN + LOSS" is the sum of the "LOSS" from washing over a No.
200 [75 um] sieve plus the amount retained in the "PAN". The quantity retained on the smallest
sieve is then added to the quantity in the "PAN + LOSS" and is to be recorded on the line
designated as "TOTAL". The "TOTAL" should equal the original dry weight [mass] within a
tolerance of one gram for each sieve that the material passed through. The difference between
the "TOTAL" and the "ORIGINAL DRY WEIGHT [MASS] is recorded on the line designated
"DIFFERENCE". Tolerance for the sieving is plus or minus 1 gram per sieve. In the example in
Exhibit 1001-B, the tolerance should be equal to or less than plus or minus 5 grams (five sieves
were used, beginning with the smallest sieve through which 100 percent passed). This tolerance
is to be recorded on the line designated as "SIEVE ACCURACY".

The total amount of material finer than the smallest sieve shall be determined by adding the
weight [mass] of material passing the smallest sieve obtained by dry sieving to that lost by
washing. In the example, the amount lost by washing as recorded on the "LOSS" line was found
to be 442 grams. The 7 on the "PAN" line shows that 7 additional grams were obtained in the dry
sieving operation. This total quantity, 449 grams, is recorded on the "PAN + LOSS" line.

Except for the smallest sieve used, the percent passing is determined by dividing the quantity
shown for each sieve by the original dry weight [mass] and subtracting the percentage from 100.
The percentage passing the smallest sieve is found by dividing the quantity shown on the "PAN +
LOSS" line by the original dry weight [mass]. The percentage for the smallest sieve is shown on
the line for that sieve.

After entering information from Form T-630R in SiteManager, the box at the bottom of the column
may be checked and the database "RECORD NO." entered at the top of the column. (NOTE: The
record number may change due to deletion of files, therefore this could only be used as a short-
term reference for recalling a gradation. After this number becomes invalid, the gradation would
have to be located in the database by using the date of testing.

Exhibit 1001-C shows Form T-630R being used to record the gradation of a material produced to
meet Section 1003 specifications.

1001.5.2 Plasticity Index.
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1001.5.2.1 The frequency of plastic index Quality Assurance tests shall be in accordance with the
specifications. This includes retained samples from quality control tests and independent
samples for quality assurance. The plasticity index is defined as the numerical difference
between the liquid limit and the plastic limit. The liquid limit is that moisture content, expressed as
a percentage of the weight [mass] of the oven-dried material, at which the soil will flow together %2
inch (13mm) at 22-28 blows. The plastic limit is the minimum moisture content, expressed as a
percentage of the weight [mass] of the oven dried material, at which soil thread can no longer be
rolled into 1/8 in (3mm) diameter thread. All original weights [masses] and calculations shall be
recorded on Form T-630R.

1001.5.2.2 Apparatus.

(@) Apparatus for liquid limit shall conform to Section 3 of AASHTO T89. Liquid limit device
may be either mechanically or manually operated. A curved grooving tool shall be used
per Method B. All measurements, calibrations and adjustments shall be made in
accordance with AASHTO T89 Method B. An example of material at the liquid limit is
shown in Exhibit 1001-D, of this Section.

(b) Apparatus for plastic limit shall conform to Section 3 of AASHTO T90. A Plastic Limit
Rolling Device shall not be used. Material shall be rolled using the Hand Rolling Method.
An example of the crumbling of the thread is shown in Exhibit 1001-D, of this Section.

1001.5.2.3 Procedures. The liquid limit shall be determined in accordance with AASHTO T89
Method B, with the exception of material preparation. Material preparation shall be as described
in Section 1001.5.2.4.

The plastic limit shall be determined in accordance with AASHTO T90, using the hand rolling
method, with the exception of material preparation. Material preparation shall be as described in
Section 1001.5.2.4.

1001.5.2.4 Sample Preparation. Minus No. 40 [425 um] material should be prepared in the
following manner, starting with a representative 30 to 40-lb. [15 to 20 kg] sample, in the "as
received" or "as obtained" condition.

(@) Reduce the sample down to 500-2500 g depending on the maximum size of the material.
(b) Sieve through the No. 40 [425 um] sieve and save both fractions.

(c) Place the plus No. 40 [425 um] portion in a pan, cover with water and scrub the material
between the hands, breaking up all lumps.

(d) Wash the material on the No. 40 [425 um] sieve until the water is clear, retaining the water
and material washed through.

(e) The plus No. 40 [425 um] material should be dried sufficiently to allow the minus No. 40
[425 pm] particles to be removed by sieving, with care being taken to avoid splattering and
loss of material from the sample. Retain all minus No. 40 [425 pm] material.

(H) All of the minus No. 40 [425 um] material that was washed from the coarse portion is

allowed to settle out. It is suggested that a small quantity of vinegar (a bottle-cap full
should be sufficient) be added to the water to reduce surface tension and aid settlement of
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the particles. Most of the liquid may then be siphoned off after one or two hours,
depending on the type of material being tested.

(9) The remaining material should be dried in an oven, sand bath, or improvised drying unit
with a maximum temperature of 140 F. Care should be taken to prevent splattering and
loss of material from the pan. Care shall also be taken to clean the pan thoroughly so that
all material will be recovered. Break the material down to pass a No. 40 [425 um] sieve
using a mortar and pestle.

(h) Combine all three portions of minus No. 40 [425 um] material from (b), (e), and (g); mix
thoroughly; and select a sample for test.

1001.5.2.5 Calculations. Plasticity index is calculated per AASHTO T90, as the difference
between the liquid limit and plastic limit. Reported to the nearest whole number, as follows:

Plasticity Index = liquid limit — plastic limit

The liquid limit is calculated per AASHTO T89 Method B, by multiplying the moisture percentage
by the factor corresponding to the number of blows used to close the groove. The factors to be
used for the range of 22 to 28 blows are tabulated below. These factors and calculations are
found in AASHTO T89:

Blows Factor
22 0.985
23 0.990
24 0.995
25 1.000
26 1.005
27 1.009
28 1.014

The liquid limit is expressed as the moisture content in percentage of the weight [mass] of the
oven-dried material and shall be calculated as follows:

Liquid Limit = wt. [mass] of water X 100
wt. [mass] of oven-dried soll

An example of the liquid limit calculation is as follows:
Number of blows to close groove = 23
Percent moisture content at closure = 41.2 percent
Liquid Limit = 41.2 X 0.990 = 40.8

Report the liquid limit to the nearest whole number, which would be 41.

Calculate the plastic limit, expressed as the water content in percentage of the weight [mass]
oven dry soil, as follows:

Plastic Limit = wt. [mass] of water X 100
wt. [mass] of oven-dried soll

MaDOT
MATERIALS




FS-1001-2004
(Page 19 of 39)
(Rev. 10-06-06 PL)

Report the plastic limit to the nearest whole number.

1001.5.2.6 Report. All original weights [masses] and calculations shall be recorded on Form T-
630R. If the material is such that the plastic limit cannot be determined, the material is to be
considered non-plastic. A SiteManager sample record for independent samples is to be filled out
in accordance with Automation Sec 3510 of this Manual. The record shall indicate that the
sample type is “Quality Assurance”, Acceptance Method is “Approved Producer QC/QA Plan”, the
QA data for tests should be entered on test templates as follows: Plasticity Index on “SAA008AB”

1001.5.3 Percent Deleterious Substances in Coarse Aggregate.

1001.5.3.1 The inspector shall determine the percent of deleterious substances in coarse
aggregate, when required, in accordance with MoDOT Test Method T71. The following procedure
is a descriptive detail of the test method.

1001.5.3.2 Apparatus.
@) Containers - containers of such a size and shape to contain the sample.
(b) Sieve - one No. 4 [4.75 mm] sieve to divide the sample.
(b) Water source to wet sample for observation.

(d) Balance - balance accurate to within 0.5 percent of the weight [mass] of sample to
be weighed.

1001.5.3.3 Procedure. The sample shall be tested in an "as obtained" condition. The original
sample obtained shall be sieved over a No. 4 [4.75 mm] sieve and the material passing shall be
discarded. The material remaining shall be used to determine the percent of deleterious
substances based on the weight [mass] of plus No. 4 [4.75 mm] materials. The samples may be
rinsed at the time of examination but should not be soaked or allowed to stand in water. The
individual particles comprising the sample shall be examined piece by piece and separated into
the various constituents in accordance with the descriptions shown in Annex A of this Section.
Recommended minimum sample sizes of plus No. 4 [4.75 mm] material are shown in the
following tabulation:

Maximum Size! Sample Size (grams)
2°[50 mm] 10,000
1-1/2"[37.5 mm] 9,000
1"[25.0 mm] 5,000
3/4(19.0 mm] 3,000
1/2“[12.5 mm] 2,000
3/8"[9.5 mm] 1,000

!Maximum size is defined as the smallest sieve through which 100 percent of the material
will pass.

1001.5.3.4 Calculations. The percentage of deleterious substances in coarse aggregate shall
be calculated as follows:
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X 100

<10

Where:

P = Percentage of deleterious substances.

W = Weight [Mass] of test sample for the portion retained on the No 4 [4.75 mm)]
sieve.

C = Actual weight [mass] of deleterious substance.

1001.5.4 Lightweight [Low Mass Density] Particle Content including Coal and Lignite in
Fine Aggregate.

1001.5.4.1 The inspector shall determine the lightweight particle content in accordance with
MoDOT Test Method T71.

1001.5.4.2 The inspector shall determine the percent lightweight [low mass density] particles in
fine aggregate when required. Lightweight [low mass density] sand particles are not considered
deleterious lightweight [low mass density] particles. The test shall be in accordance with
AASHTO T 113.

1001.5.5 Percent Other Deleterious Substances, Clay Lumps and Shale in Fine Aggregate.

1001.5.5.1 The inspector shall determine the percent other deleterious substances, clay lumps
and shale in accordance with MoDOT Test Method T71.

1001.5.5.2 Preparation. Recommended test sample size is approximately 200 grams, before
sample is sieved over the No. 16 sieve.

1001.5.5.3 Sample Size. The sample shall be tested in a dry condition (dried to a constant
weight). Sample shall be sieved over a No. 16 sieve, discarding material passing the sieve. The
material retained shall be the test sample used to determine the clay lumps and shale.

1001.5.5.4 Procedure. The test sample shall be visually examined for shale, clay lumps and
other deleterious substances. Particles may be lightly rinsed at the time of examination, but shall
not be soaked in water. The deleterious substances shall be separated out into the constituents
required by specification.

Shale is determined by using a non-glazed ceramic bowl (Plastic Index bowl). If particles leave a
black mark on the bowl when pressure is applied to the material while moving it across the bottom
of the bowl, this material is considered shale.

1001.5.5.5 Calculations for deleterious content. The percentage of a deleterious substance
shall be calculated as follows:

P = C x 100
w
Where:
P = Percentage of each deleterious substance component.
C = Actual weight [mass] of deleterious substance for that component.
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W = Weight [mass] of test sample.

1001.5.6 Thin or Elongated Pieces. The inspector shall determine the percent thin or elongated
pieces when required. The test shall be in accordance with ASTM D4791.

1001.6 RECORDS AND REPORTS.

1001.6.1 Plant Inspection Aggregate Worksheet Form T-630R. Form T-630R is bound in
workbook form entitled "Plant Inspection of Aggregates”. Form T-630R is provided to record
original test results performed at an aggregate plant. All original data and test results will be
entered directly into the workbook. Recording on a scratch sheet for later entry is not permitted.
No erasures are permitted. If errors are made, they shall be lined out but not obliterated and
corrections noted.

1001.6.1.1 Form T-630R is basically a self-explanatory form; however, a few items to note are as
follows. If the book is to be used only for one material at one plant, the basic plant information
need only be shown on the first page. If more than one material or plant is recorded in the same
book, the plant information may be required on other pages. The inspector should sign or initial
the sheet filled out for that day or in the provided spaces if more than one day's tests are listed on
a sheet.

1001.6.1.2 Any test results indicating out of specification material shall be circled and a notation
made as to the corrective action taken or disposition of rejected materials. Test results
representing samples submitted to the Laboratory shall be identified. Other items shall be
recorded as required by local conditions.

1001.6.1.3 When a book has been completed, it shall be maintained as required at the District's
discretion; however, the books shall be retained for a minimum of five years.

1001.6.2 Reporting Accuracy. Aggregates graded on a passing basis are to be reported to the
same number of places shown in the specifications. Note that minus No. 200 [75 um] material in
portland cement concrete aggregates is specified to 0.1 percent.

1001.7 ROUNDING-OFF-PROCEDURES. The actual rounding-off procedures shall be as
follows:

@) Test values should be calculated to only one place beyond the last place to be
retained and then rounded to the number of places to be reported.

(b) When the figure next beyond the last place to be retained is less than five, retain
unchanged the figure in the last place retained.

(© When the figure next beyond the last place to be retained is greater than five, increase
by one the figure in the last place retained.

(d) When the figure next beyond the last place to be retained is five, increase by one the
figure in the last place retained if it is odd, leave the figure unchanged if it is even.

(e) This rounding-off procedure may be restated simply as follows: when rounding off a

number to one having a specified number of significant places, choose that which is
nearest. If two choices are possible, as when the digit dropped is exactly five, choose
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the one ending in an even digit.

An example of applying these rules to a "Passing" gradation is as follows:

(Inch-pound Units)

Sec 1005.1.5 Percent Calculated Gradation Reported Gradation Conformance

Pass 1in. 100 99.5 100 Yes

Pass 3/4 in. 90-100 94.5 94 Yes

Pass 3/8 in. 15-45 34.6 35 Yes

Pass No. 4 0-5 55 6 No

Pass No. 200 0-2.0 1.57 1.6 Yes
(deleterious)

(SI Units)

Sec 1005.1.5 Percent Calculated Gradation Reported Gradation Conformance

Pass 25.0 mm 100 99.5 100 Yes

Pass 19.0 mm 90-100 94.5 94 Yes

Pass9.5mm 15-45 34.6 35 Yes

Pass4.75mm 0-5 55 6 No

Pass 75 um 0-2.0 1.57 1.6 Yes

(deleterious)

Individual deleterious substances for all aggregates are to be reported to the same number of
places shown in the specifications. The following is an example of how to compare the sum of the
individual deleterious substances with the specified total of all deleterious substances.

Individual Reported Value Specified Value Conformance
Deleterious Rock 5.3 6.0 Yes
Shale 0.8 1.0 Yes
Chert in Limestone 0.0 4.0 Yes
Other Foreign Material 0.1 0.5 Yes
Sum of Percentages 6.2 6.0 No

Plasticity index and liquid limit are to be reported to the nearest whole number. To achieve this,
the liquid limit and plastic limit are each calculated to one decimal place and then rounded off to a
whole number. The plasticity index would be the difference between these two whole numbers.

1001.8 SAMPLE IDENTIFICATION. Itis extremely important a sample be properly identified and
that complete and accurate information relative to it and the material represented be furnished to
the Laboratory. A sample record must be completed in SiteManager, on which all pertinent data
regarding the sample is shown. This is essential in order to have the proper tests made in the
Laboratory and the results properly reported to the field.

1001.8.1 A sample record shall be completed in accordance with Automation Section 3510 of
this Manual.

The sampler should assign an identification number to each sample (see AS-3510.3.2). This
number is to be shown on the sample tag, one tag attached to the bag and one tag placed inside
the bag, accompanying the sample. Show the identification number on the second shipping tag
or separate piece of paper and place inside each sample bag. This procedure provides a
simplified reference to the sample should the shipping tag become lost and it becomes necessary
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for the Laboratory to contact the sampler.

1001.8.2 Classification of Sample. Sample type is selected on the Basic Sample Data tab in
SiteManager (AS-3510.3.9.)

1001.8.3 In addition, the following data should be shown in Remarks on the SiteManager record
when applicable to the material being sampled:

€)) If the material represented has been sampled and tested previously, show this on the
record and also give the previous Laboratory numbers.

(b) Always show anything that appears unusual, from field observation, regarding the
material being sampled. This is very important, especially if conditions are such that
the sample, even though representative, may not reflect the prevailing condition. Such
information is often helpful in arriving at a final decision regarding the material.

1001.9 DUST SUPPRESSANT ADDITIVES.
1001.9.1 Acceptance of dust suppressant additives will be based on an acceptable manufacturer

and brand name approval in accordance with Sec 1001.13 of the Standard Specifications. A list
of qualified dust suppressant additives is shown in Field Section FS-1001 Table 1 of this manual.
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ANNEX A
DESCRIPTION OF CONSTITUENT MATERIALS COMPRISING THE
CLASSIFICATION OF DELETERIOUS SUBSTANCES

A.1 Coarse aggregate for asphaltic concrete, plant mix bituminous pavement, plant mix
bituminous leveling, plant mix bituminous base and for seal coats (Specification Sec 1002
and 1003).

A.1.1 Deleterious Rock.

Q) Shaly rock. A rock that is generally contaminated with shale to a high degree. Color may
vary but the rock usually has a dull gray appearance and is reasonably uniform in appearance.
Also may occur in the form of numerous shale lines or seams closely spaced throughout the
particle, thus giving a laminated or streaked appearance.

2 Cap plus 20 percent. A rock particle with a line of demarcation of a layer or "cap" of shale
or shaly rock which usually occurs on one face, but may be found on two faces; in either case the
summation of percent of "caps" exceeds 20 percent of the volume of the rock patrticle.

3) Extremely soft rock. A rock which can be readily broken with the fingers. In some cases,
due to size or shape of the rock it cannot be broken, however, small areas can be spalled or
chipped off with the fingers.

(4) Chert. Chert which is soft and highly absorptive should be considered deleterious.

A.1.2 Shale. A fine-grained rock formed by the consolidation of clay, mud, or silt; generally
having a finely stratified or laminated structure.

A.1.3 Other Foreign Material. Clay lumps, mud balls, lignite, coal, roots, sticks, and other
foreign material not related to the inherent material being inspected.

A.2 Graded aggregate for bituminous surface (Specification Sec 1004).

A2.1 Deleterious Rock.

1) Shaly rock. A rock that is generally contaminated with shale to a high degree. Color may
vary, but the rock usually has a dull gray appearance and is reasonably uniform in appearance.
Pieces of rock having shaly seams, skin shale, and pieces of rock which are not predominantly

shaly are not to be considered as deleterious.

(2) Extremely soft rock. A rock which can be readily broken with fingers, or from which small
areas can be spalled or chipped off readily with the fingers.

A.2.2 Mud balls and shale
1) Mud balls. Balls of mud.

(2) Shale. A fine grained rock formed by the consolidation of clay, mud, or silt; generally
having a finely stratified or laminated structure.

A.2.3 Clay. A clay material which is more or less uniformly dispersed throughout the produced
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product.

A.2.4 Other Foreign Material. Any material not related to the inherent material being
inspected.

A.3 Coarse Aggregate for Portland Cement Concrete (Specification Sec 1005).
A.3.1 Deleterious Rock.

1) Shaly rock. A rock that is generally contaminated with shale to a high degree. Color may
vary but the rock usually has a dull gray appearance and is reasonably uniform in appearance.
Also may occur in the form of numerous shale lines or seams closely spaced throughout the
particle, thus giving a laminated or streaked appearance.

2 Cap plus 20 percent. A rock particle with a line of demarcation of a layer or "cap" of shale
or shaly rock which usually occurs on one face, but may be found on two faces; in either case, the
summation of the percent of "caps" exceeds 20 percent of the volume of the rock particle.

3) Extremely soft and/or porous rock. A rock which can be readily broken with the fingers. In
some cases, due to the size or shape of the rock it cannot be broken, however, small areas can
be spalled or chipped off with the fingers. Porosity or high absorption may be detected by rapid
disappearance of surface water or by breaking rock in half and observing the depth of penetration
of moisture.

A.3.2 Shale. A fine-grained rock formed by the consolidation of clay, mud, or silt; generally
having a finely stratified or laminated structure.

A.3.3 Chert in Limestone. A fine-grained rock consisting of silica minerals, sharp-edged and
may be highly absorptive. May occur in the form of nodules, lenses, or layers in limestone
formations; and may vary in color from white to black. Quartz-type material is excluded

A.3.4 Other Foreign Material. Clay lumps, mud balls, lignite, coal, roots, sticks, and other
foreign material not related to the inherent material being inspected.

A.3.5 Material Passing No. 200 [75 um] Sieve. The portion of material passing a No. 200 [75
pum] sieve as determined by a washed analysis.

A.3.6 Thin or Elongated Pieces. Rock particles that have a length greater than five times the
maximum thickness. In case two sizes of coarse material are required to be combined into
coarse aggregate, the limitation on “thin or elongated pieces” shall apply only to the coarser size
so combined and shall only apply to particles retained on the 3/4 in. [19.0 mm] sieve. In the case
of coarse aggregate produced without combining two sizes, the limitation on “thin or elongated
pieces” shall apply only to particles retained on a 3/4 in. [19.0 mm] sieve.

A.4 Aggregate for Surfacing (Specification Sec 1006).

A.4.1 Deleterious Rock and Shale.

1) Extremely soft rock. A rock which can be readily broken or spalled with the fingers.

(2) Shale. A fine-grained rock formed by the consolidation of clay, mud, or silt; generally
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having a finely stratified or laminated structure.

A.4.2 Mud Balls. Balls of mud.

A.4.3 Other Foreign Material. Any material not related to the inherent material being inspected.
A.5 Aggregate Base Material (Specification Sec 1007.2and 1007.3).

A.5.1 Deleterious Rock.

Q) Extremely soft rock. A rock which can be readily broken or spalled with the fingers.

A.5.2 Shale. A fine-grained rock formed by the consolidated of clay, mud, or silt; generally
having a finely stratified or laminated structure.
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FORM T-630R PLANT INSPECTION AGGREGATE WORKSHEET
MATERIAL PRODUCT OR SPEC. NO
FACILITY CODE PRODUCER
PURCHASE ORDER NO. PLANT LOCATION
CONSIGNED TO LEDGE
DESGINATION

MECHANICAL SIEVE ANALYSIS
RECORD NO.
DATE
INSPECTOR
ORIG/WET WT.
ORIG.DRY WT.

WASHED DRY WT.

LOSS

FIELD MOIST. SPEC
LIMIT

37.5mm

(1)

25 mm (1"

19 mm (3/147)

125mm ___ (1/2)

9.5 mm (3/8")

4.75 mm (#4)
2.36 mm (#8)
2.0 mm (#10)

1.18 mm (#16)

850 pm (# 20)

600 um (#30)

425 ym (# 40)

300 pm (# 50)

150 ym (#100)

75 um (#200)

PAN

PAN + LOSS

TOTAL

DIFFERENCE

SIEVE ACCURACY

TONS ACC/REJ.

QUALITY DETERMINATION

ORIG.WT.

DELT

SHALE

CHERT

OTHER

TOTAL DELT

PLASTICITY INDEX

IN COMPUTER

O O (| (| O
REPORT DATA AND REMARKS
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MATERIAL

PLASTIC INDEX DETERMINATION
PRODUCT OR SPEC NO.

FACILITY CODE

PRODUCER

BLOWS FACTOR BLOWS FACTOR

22 0.985 25 1.000
23 0.990 26 1.005
24 0.995 27 1.009

28 1.014

REC.NO./PAGE

DATE

INSPECTOR

LOCATION

L.L.

BLOWS

CORR.FACTOR

WET WT + CAN

DRY WT + CAN

MOISTURE

DRY WT + CAN

CAN WT

DRY WT

% MOISTURE

PLASTIC INDEX

REPORT DATA AND REMARKS

REC.NO./PAGE

DATE

INSPECTOR

LOCATION

L.L.

BLOWS

CORR.FACTOR

WET WT + CAN

DRY WT + CAN

MOISTURE

DRY WT + CAN

CAN WT

DRY WT

% MOISTURE

PLASTIC INDEX

REPORT DATA AND REMARKS

MaDOT
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FORM T-630R PLANT INSPECTION AGGREGATE WORKSHEET
MATERIAL CRUSHED WINTERSET LIMESTONE PRODUCT OR SPEC.NO _ TYPE 5 BASE
FACILITY CODE 3014902112 PRODUCER BIG STONE COMPANY
PURCHASE ORDER NO. PLANT LOCATION 0.6 MI. SW/O MID TOWN, MO
CONSIGNED TO LEDGE 1-4
DESGINATION QUARRY STOCKPILE
MECHANICAL SIEVE ANALYSIS
RECORD NO. 485 486
DATE 3/19/96 3/20/96
INSPECTOR R.K. R.K.
ORIG/WET WT. 3215 % 3314 % % % %
ORIG.DRY WT. 3171
WASHED DRY WT. 2729
LOSS 442
FIELD MOIST. 44 14 62 1.9 SPEC
* LIMIT
37.5mm (1% 100
25 mm an 0 100 0 100
19 mm (3/14")
12.5 mm (/2" 378 88 350 89 60-90
9.5 mm (3/8")
4.75 mm #4) 1537 52 1468 55 40-60
2.36 mm (#8)
2.0 mm (#10)

1.18 mm (#16)

850 um (# 20)

600 pm (#30) | 2458 | 22 2412 26 15-35

425 um (# 40)

300 pm (# 50)

150 um (#100)

75 um (#200) | 2719
PAN 7
PAN + LOSS 449
TOTAL 3168
DIFFERENCE 3
SIEVE ACCURACY | #5
TONS ACC/REJ. 1380
QUALITY DETERMINATION
ORIG.WT.
DELT
SHALE
CHERT
OTHER
TOTAL DELT
PLASTICITY INDEX
IN COMPUTER ] ] 0O 0 0

REPORT DATA AND REMARKS
*Stockpile was originally tested for Type 1 Base. retested for Type 5.

EXHIBIT 1001-B
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PLASTIC INDEX DETERMINATION

MATERIAL PRODUCT OR SPEC NO.
FACILITY CODE PRODUCER
BLOWS FACTOR BLOWS FACTOR
22 0.985 25 1.000
23 0.990 26 1.005
24 0.995 27 1.009
28 1.014
REC.NO./PAGE 485/ 1
DATE 3/19/96
INSPECTOR R.K.
LOCATION BIG
STONE@MIDTOWN
L.L. P.L. L.L. P.I. L.L. P.l. L.L. P.l.
BLOWS 25
CORR.FACTOR
WET WT + CAN 17.89 11.64
DRY WT + CAN 16.21 11.12
MOISTURE 1.68 0.52
DRY WT + CAN 16.21 11.12
CAN WT 8.23 8.13
DRY WT 7.98 2.99
% MOISTURE 21 17
PLASTIC INDEX 4
REPORT DATA AND REMARKS
REC.NO./PAGE
DATE
INSPECTOR
LOCATION
L.L.
BLOWS

CORR.FACTOR

WET WT + CAN

DRY WT + CAN

MOISTURE

DRY WT + CAN

CAN WT

DRY WT

% MOISTURE

PLASTIC INDEX

REPORT DATA AND REMARKS

MaDOT
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FORM T-630R PLANT INSPECTION AGGREGATE WORKSHEET

MATERIAL CRUSHED WINTERSET LIMESTONE PRODUCT OR SPEC. NO 1003.1 GR. 3

FACILITY CODE 3014902112 PRODUCER BIG STONE COMPANY
PURCHASE ORDER NO. PLANT LOCATION 0.6 MI. SW/O MID TOWN, MO

CONSIGNED TO LEDGE 1-4

DESGINATION QUARRY STOCKPILE

MECHANICAL SIEVE ANALYSIS

RECORD NO. 486

DATE 3/28/96

INSPECTOR R.K.

ORIG/WET WT. 1651

ORIG.DRY WT. 1544

WASHED DRY WT.

LOSS

FIELD MOIST. 107 6.9 SPEC

LIMIT

375mm (1%

25 mm [€)

19 mm (3147

12.5 mm (1/27) 0 100 100

9.5 mm (3/8") 281 82 80-100

4.75 mm #4) | 1472 5 05

2.36 mm (#8)

2.0 mm (#10)

1.18 mm (#16)

850 pm (# 20)

600 pm (# 30)

425 pm (# 40)

300 pm (# 50)

150 um (#100)

75 um (#200)

PAN 70

PAN + LOSS 70

TOTAL 1542

DIFFERENCE -2

SIEVE ACCURACY +3

TONS ACC/REJ. 1380 ACC.

QUALITY DETERMINATION

ORIG.WT.

DELT

SHALE

CHERT

OTHER

TOTAL DELT

PLASTICITY INDEX

IN COMPUTER O O O O O

REPORT DATA AND REMARKS
*Stockpile was originally tested for Type 1 Base. retested for Type 5.

EXHIBIT 1001-C
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T -

BEFORE THE AT THE LIQUID
BELOW THE LIQUID ABOVE THE LIQUID
LIMIT T

THE LIQUID LIMIT TEST

By d_ O

I |
THREAD ABOVE THE PLASTIC LIMIT

ve 3 QO

THREAD AT THE PLASTIC LIMIT

THREAD BELOW THE PLASTIC LIMIT

THE PLASTIC LIMIT TEST

EXHIBIT 1001-D
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’_:;:l_‘ KEEP THIS AREA
, HINGE AXIS

FREE FROM ALL
MATERIAL

EDGE OF MATERIAL MASS IS
ABOUT ¥+ (6MM) ABOVE
CENTERLINE OF CUP AND
PARALLEL TO HINGE AXIS

GROOVE MADE BY CUTTING
i TOOL SHOULD BE
PERPENDICULAR TO HINGE
AXIS

THE GROVE SHOULD REACH
ALMOST TO THE TOP OF THE

CUTTING TOOL
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Example of Aggregate QC Plan Exhibit 1001-F

Aggregate Quality Control Plan

This document is to be submitted by the aggregate producer (or asphalt contractor) to the District
Operations Engineer and Field Materials Director prior to the start of aggregate production.
This exact format is to be used by all producers (or contractors).

Project Number: Route:
Contract ID: County:
Quarry Name: Location:

Formation/Ledges
This section shall define the formation and ledges to be produced from.

QC Personnel

QC contact person Phone Number
On-site QC contact person Phone Number

Product Gradation

State the product’s target gradation or general statement of conformance to the applicable
specification(s).

Procedure to handle material that is not compliant with the Specifications.

EXHIBT 1001-F
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QC Samples
Gradation & Delt
Daily < 1500 tons

Two per Day >1500 tons

Retain 1/2 of Final Split
—p Identify and Store
for 7 days

QC Samples
Pl, Thin/Elong, CAA, FAA ,
(if applicable)
One every 10,000 tons

A

QA Test @
Yes least 5%

(go to QA

flow chart)

Yes

No
I
No
Retain 1/2 of Final Split
Indentify and Store
for 7 days
No
Yes
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FSA;g%Ei?%Aé) QA Aggregate Inspection Flow Chart
(Rev. 10-6-06) QC Retained Samples
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QA Independent Samples

QA Independent Samples
At Least Every 3rd Day Production

' Yes

©

No
|
No

Y



meyerm3
Text Box
FS-1001-2004 (Page 37 of 39) (Rev. 10-6-06) 

meyerm3
Text Box
Exhibit 1001-G


FS-1001-2004
(Page 38 of 39)
(Rev. 10-06-06 PL)

Example of Calibration Procedure Exhibit 1001-H

Date created xx/xx/xx Date revised xx/xx/xx (if applicable) (PAGE 1 OF 2)

VERIFICATION PROCEDURE FOR A LIQUID LIMIT DEVICE
Procedure #XX

PURPOSE: This method provides instruction for checking the physical characteristics of a
manual or electric Liquid Limit device.

VERIFICATION EQUIPMENT REQUIRED:
1. Caliper readable to 1 mm

2. Gage

3. Stopwatch

4 Resilience Device

TOLERANCE: Equipment will meet dimensional tolerances in AASHTO T-89 and applicable
interims.

PROCEDURE:

1. Record the laboratory inventory number of the equipment used in the appropriate space
provided on the form. Record the information applicable to this piece of equipment in the
lines provided on the verification form. Complete the line for the previous and next
verification date.

2. Using the caliper measure the thickness of the base unit of the Liquid Limit device and
record on Line 1.

3. Using the caliper measure the length of the base unit of the Liquid Limit device and record
on Line 2.

4, Using the caliper measure the width of the base unit of the Liquid Limit device and record
on Line 3.

5. Using the resilience device, check the resilience of the base unit according to AASHTO T-
89. If the base meets specifications record ok on line 4.

6. Using the gage check the drop of the cup according to the specifications in AASHTO T-89.
If satisfactory record so on line 5. If not, adjust drop to meet specifications.

7. Using the stopwatch check the Mechanical Liquid Limit device's rate of drops per second
and record on Line 6. If the Device is a Manual device record N/A on Line 6.

8. Check the pin connecting the cup to make sure it is not worn sufficiently to allow side play,
if OK record OK on line 7.

9. Using the caliper, measure the contact point of the base and the cup at the widest point on
the base surface, and record on line 8.

10. Date and initial in the labeled locations at the bottom of the form. Record any comments,

If rejected, note in comment area.

Date created xx/xx/xx Date revised xx/xx/xx (if applicable) (PAGE 2 OF 2)
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VERIFICATION RECORD OF Lab No #
VERIFICATION PROCEDURE # - XX - Liquid Limit Device

MANUFACTURER: SERIAL #

SOURCE: MODEL #

INTERVAL: 12 Months

Previous Verification Date

Next Due Date For Verification

VERIFICATION EQUIPMENT USED:

Caliper

Gage

Stopwatch

Resilience Device

MEASUREMENTS:

1. Thickness 2. Length

3. Width 4. Resilience

5. Drop 6. # of drops/second

7. Side Play 8. Contact Point

DATE TECHNICIAN

Comments

REVIEWED BY: DATE:

EXHIBIT 1001-H

MaDOT
MATERIALS





