
Designation: D8102 − 17

Standard Practice for
Manufacturing Quality Control of Geotextiles1

This standard is issued under the fixed designation D8102; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers the manufacturing quality control
of geotextiles, describing types of tests, the proper test
methods, minimum testing frequencies, and best practices for
sampling.

1.2 This practice does not address manufacturing quality
assurance, product acceptance testing, or conformance testing.
These are independent activities taken by organizations other
than the geotextiles manufacturer.

1.3 This practice is intended to aid manufacturers, suppliers,
purchasers, installers, and end users of geotextiles in establish-
ing a minimum level of effort for maintaining quality control.

1.4 This practice covers procedures for sampling geotextiles
for the purpose of manufacturing quality control (MQC). These
procedures are designed to ensure that the correct number of
representative samples are obtained and properly reported by
the manufacturer.

1.5 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

D123 Terminology Relating to Textiles
D4354 Practice for Sampling of Geosynthetics and Rolled

Erosion Control Products (RECPs) for Testing
D4355 Test Method for Deterioration of Geotextiles by

Exposure to Light, Moisture and Heat in a Xenon Arc
Type Apparatus

D4491 Test Methods for Water Permeability of Geotextiles
by Permittivity

D4533 Test Method for Trapezoid Tearing Strength of Geo-
textiles

D4595 Test Method for Tensile Properties of Geotextiles by
the Wide-Width Strip Method

D4632 Test Method for Grab Breaking Load and Elongation
of Geotextiles

D4751 Test Methods for Determining Apparent Opening
Size of a Geotextile

D5261 Test Method for Measuring Mass per Unit Area of
Geotextiles

D6241 Test Method for Static Puncture Strength of Geotex-
tiles and Geotextile-Related Products Using a 50-mm
Probe

2.2 American National Standard:3

ANSI/ASQ Z1.9-2008 Sampling Procedures and Tables for
Inspection by Variables for Percent Nonconforming

3. Terminology

3.1 Definitions:
3.1.1 For definitions of other textile terms used in this

standard, refer to Terminology D123.
3.2 Organizational Definitions:
3.2.1 installer, n—party who installs, or facilitates installa-

tion of, any materials purchased from manufacturers or sup-
pliers.

3.2.2 manufacturer, n—group, corporation, partnership, or
individual that manufactures a product.

3.2.3 purchaser, n—person, company, or organization that
purchases any materials or work to be performed.

3.2.4 supplier, n—party who supplies materials or services.

3.3 Sampling Definitions:
3.3.1 lot (geotextile lot), n—the amount of geotextile pro-

duced per style type under the same standard operating
conditions during a specific period of time not to exceed twelve
consecutive months.

3.3.2 lot summary, n—a lot-specific report that shows all
sequential sample roll test results and the associated lot

1 This practice is under the jurisdiction of ASTM Committee D35 on Geosyn-
thetics and is the direct responsibility of Subcommittee D35.01 on Mechanical
Properties.
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statistics, including the following information: typical value
(mean) minimum, maximum, standard deviation, and MARV
for each test property.

3.3.3 MARV, n—the minimum average roll value (MARV)
for the geosynthetic, defined as the average value minus two
(2) standard deviations from documented quality control test
results for a defined lot of production, sampled in accordance
with Table 1 of Practice D4354.

3.3.4 maximum test value, n—the maximum test value for
the geosynthetic, defined as the highest average roll value from
documented quality control test results for a defined lot of
production, sampled in accordance with Table 1 of Practice
D4354.

3.3.5 sublot, n—a smaller portion or subset of a lot produced
under same standard operating conditions per style. Combined
consecutive sublots become the lot.

4. Significance and Use

4.1 Geotextiles are to be properly manufactured in a
manner consistent with a minimum level of quality control as
determined by in-house testing of the final product. This
practice sets forth the types of tests, the methods of the testing,
and the minimum testing frequencies appropriate for geotextile
manufacturing quality control.

4.2 It should be clearly recognized that manufacturers may
perform additional tests or at a greater frequency than set forth
in this practice, or both. In this case the manufacturer’s quality
control plan will take precedence over this practice.

4.3 It should also be recognized that purchasers and
installers of geotextiles may require additional tests or at a
greater frequency than called for in this practice, or both. The
organization(s) producing such project-specific specification or
quality assurance plan should recognize that such requirements
are beyond the current state of this practice. If such a request
is made by the purchasers or installers, they should clearly
communicate the requirements to the manufacturer or supplier
during the contract decisions in order that disputes do not arise
at a subsequent time.

4.4 This practice provides guidance for sampling and testing
as well as proper management of test data and certifications.

5. Sampling Procedure for Manufacturer’s Quality
Control (MQC) Testing

5.1 Divisions into Lots—Consider as a lot any portion of
production that represents the planned production quantity not
to exceed twelve consecutive months that differs from other
portions in the specifications, style, or physical characteristics.
If portions that are billed or designated as separate lots are
shipped from different production plants, treat each separate
portion as a separate lot.

5.2 Determination of Lot Sample Size:
5.2.1 Determine the lot sample size for quality control

testing in accordance with Table 1 of Practice D4354.
5.2.2 Time-intensive tests, such as ultraviolet degradation

(Test Method D4355), are not used for quality control but are
rather indicators of performance, thus the frequency of testing
is determined by the purchaser.

5.2.3 If a sample is required during manufacture, select the
units for the lot sample at uniformly spaced or predetermined
time intervals throughout the production period.

6. Procedure for Recommended Quality Control Tests
and Requirements

6.1 The recommended quality control tests for the manufac-
ture of geotextiles are included in Table 1. It is recommended
that testing be done on the finished product.

6.2 Other manufacturing quality assurance or conformance
tests may be requested by the purchaser or installer. These tests
should be contracted separately and all parties involved should
agree to the method to be used, as well as to the frequency of
testing.

6.3 Quality Control Sampling of Each Lot:
6.3.1 Material produced during a start-up phase is not

considered part of the produced lot for the purposes of
calculating MARV. A limited number of tests may be done on
these samples to verify that the line is within standard
operating conditions and producing first-quality material.
These start-up test results are not considered part of the
statistical evaluation, but are to be maintained in the database
or on record at such time sampling for the purpose of MQC is
initiated. The frequency of sampling and comprehensive test-
ing for a given lot is not to be less than that required by Table
1 of Practice D4354.

TABLE 1 Recommended Tests and Requirements for MQC of Geotextiles

NOTE 1—Different tests and test requirements other than what is stated within this table may be required on a project basis.

Test Designation ASTM Standard Reported Value Test Frequency
Mass Per Unit Area Test Method D5261 TypicalA Practice D4354, Table 1
Grab Tensile Strength Test Method D4632 MARV Practice D4354, Table 1
Trapezoid Tearing Strength Test Method D4533 MARV Practice D4354, Table 1
Static Puncture Strength Test Method D6241 MARV Practice D4354, Table 1
Permittivity Test Methods D4491 Minimum Test ValueB Practice D4354, Table 1
Apparent Opening Size Test Methods D4751 Maximum Test ValueB Practice D4354, Table 1
Wide WidthC Test Method D4595 MARV Practice D4354, Table 1
AMARV certification may be required on a project basis.
BThe precision data stated in these methods for repeatability (CV % r, CV % Sr) and reproducibility (CV % SR, CV % R) suggest that test method variability and material
variability cannot be reliably differentiated; therefore statistical use of the data for calculating MARV is not appropriate.
CFor geotextiles used in reinforcement applications.
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6.4 Quality Control Testing of Each Sample:

6.4.1 Each quality control sample is sent to the quality
control lab immediately upon production. Full identification of
the sampled roll is to be provided with the sample.

6.4.2 The results for each roll sampled and tested are given
as average roll values. The average roll value, which is also
called the sampling average, is the average of all the specimens
tested in the same orientation (that is, machine direction or
cross-machine direction, also referred to as MD or CD) from a
sample using a specific test method. Regardless of the indi-
vidual specimen results, it is the average of all specimens—the
average roll value—which characterizes the sample.

6.5 Quality Control Test Results:

6.5.1 All quality control test results are maintained with the
corresponding roll identification.

6.5.2 Lot testing summaries are to be available upon request
detailing the test results and typical value (aggregate mean),
minimum, maximum, standard deviations, and MARV of each
test property required for the lot under consideration.

6.6 Failing Test Results:
6.6.1 Test results falling below published values do not

always define failing production. Duplicate tests should be run
on material from the same sample roll to determine if the
problem is in the application of the test procedure.

6.6.2 If the retest shows failing results, then an additional
sample from subsequent production (rolls) is required.

6.6.3 If this additional testing shows similarly failing
results, then further subsequent rolls are to be sampled and
tested until acceptable test results are achieved. All material
from all failing rolls and associated rolls (if not tested and
between failed tested rolls) will be removed from first-quality
production.

6.6.4 If the testing of additional rolls produces satisfactory
test results, then the additional test results are to become data
within the lot summary. If the test results fall below published
limits, then all material from all associated rolls are to be
removed from first quality. Material may be downgraded.

6.6.5 If no assignable cause is determined for the failing
production, then the test values associated with the failing rolls
are to be maintained in the database to characterize future
production within that lot. If the cause is not identified and
documented, then the material is to be considered characteristic
of the general production lot and the corresponding data kept in
the MARV calculation within the lot summary.

6.6.6 If an assignable cause is identified for the failing
production, it is to be documented along with a corrective
action. If this is accomplished and all associated rolls are
removed from first-quality status for the style being produced,
then all record of failed production may be removed from the
lot summary but is to be maintained in the database or on
record within files.

6.7 Minimum Average Roll Values (MARVs) and Release of
Lots:

6.7.1 MARV is to be calculated for each lot for each test
property required. MARV can then be calculated using Eq 1:

MARV 5 x̄ 2 2~s! (1)

where:
x̄ = typical (mean), and
s = standard deviation (roll data).

NOTE 1—Two (2) is a reasonable t-value for use in the above equation.
Other t-values may be used based on sample size.

6.7.2 A lot may consist of consecutive runs or sublots,
where all sublots are characterized by production of the same
product style manufactured under the same standard operating
conditions and using raw materials meeting the same specifi-
cations.

6.7.3 It is important when using this statistical evaluation to
use a large enough body of data, including data from rejected
rolls without an identifiable cause, to confirm that a reasonably
normal distribution of data exists.

6.7.4 Consecutive sublots may be combined to calculate
MARV as long as the shipped rolls are within these sublots.
These sublots will be produced within twelve consecutive
months. See example in Appendix X1.

6.7.5 A sublot(s) may be shipped once the sublot data has
been added to the MARV calculation for the lot.

6.8 Certifications:
6.8.1 All certifications are to be fully supported by available

test data.
6.8.2 Lot summary statistics (typical value, standard

deviation, minimum value, maximum value, calculated
MARV) will be provided upon request.

6.8.3 No order should be confirmed until quality control
requirements are met indicating that shipment rolls from
acceptable lots are available.

7. Report

7.1 All activities on product acceptance should be recorded
on a suitable datasheet or in a database.

7.1.1 Manufacturer’s letter of certification or MQC data, or
both;

7.1.2 Description or title of product acceptance activity, or
both;

7.1.3 Location, date, and time of acceptance activity;
7.1.4 Procedure used for acceptance activity;
7.1.5 Roll and lot numbers, brand names, and other product-

specific information;
7.1.6 Results of acceptance activity;
7.1.7 Company of involved personnel;
7.1.8 Name of acceptance inspector;
7.1.9 Summarized test results of acceptance activities;
7.1.10 Roll number of rejected rolls.

8. Keywords

8.1 geotextiles; MQC; sampling; testing
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