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1. Scope Determine the Precision of a Test Metod

1.1 This test method covers the laboratory determination oé
the mass per unit area of a sample of a geosynthetic clay liner L
(GCL). The dry mass of the clay can be found by simply 3:1 Definitions:
subtracting the manufacturer's reported nominal mass of the 3-1.1 geosyntheticn—a planar product manufactured from
geosynthetic component(s) from the total mass of the dry GCLPOlymeric material used with soil, rock, earth, or other geo-
The moisture content of the GCL can also be determined byechmcal engineering related material as an integral part of a
subtracting the initial total mass of the GCL from the total masg"an-made project, structure, or system. D 4439
of the dry GCL. 3._1.2 geos_yn_thenc clay linem—a manufactured hydraulic

1.2 This standard does not purport to address all of theParrier consisting of clay bonded to a layer or layers of
safety concerns, if any, associated with its use. It is th@eosyr_\thetlc materlgl(s). (Currently being balloted under D-35
responsibility of the user of this standard to establish appro-CoOmmittee on Terminology.)
priate safety and health practices and determine the applica- 3-1-3 moisture contentn—that part of the mass of a
bility of regulatory limitations prior to useSee Section 7 for geosynthetic clay liner that is absorbed water, compared to the

Terminology

specific precautionary statements. mass of dry clay. N _
3.1.4 oven-dried adj—the condition of a material that has
2. Referenced Documents been heated under prescribed conditions of temperature and
2.1 ASTM Standards: humidity until there is no further significant change in its mass.
D 123 Terminology Relating to Textilés D123

D 2216 Test Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rogk , , , o
D 4354 Practice for Sampling of Geosynthetics for Testing 4-1 The mass per unit area is determined by weighing

4. Summary of Test Method

D 4439 Terminology for Geosynthetits (oven-dried) specimens of known initial size after drying in an
D 4643 Test Method for Determination of Water (Moisture) V€N over a sufficient time period to remove the moisture from
Content of Soil by the Microwave Oven Methobd the GCL.

D 4753 Specification for Evaluating, Selecting, and Speci- 4-2 The mass per unit area of the clay component of the
fying Balances and Scales for Use in Testing Soil, Rock,GCL can be estimated by subtracting the manufacturer’s
and Related Construction Materidls reported nominal mass per unit area of the synthetic compo-

D 5261 Test Method for Measuring Mass Per Unit Area of"€N{(s) from the total GCL mass per unit area.

Geotextile$ Note 1—The supplier of the geosynthetic clay liner must be able to
E 145 Specification for Gravity-Convection and Forcedverify that the actual mass/unit area of the synthetic component(s) is
Ventilation Oveng within+ 10 % of the reported nominal value. A more accurate estimation
E 691 Practice for Conducting an Interlaboratory Study toof the actual dry clay mass per unit area could be obtained by using the
actual average value for the synthetic component(s) (as obtained from the
manufacturer for the actual lots used to make the GCL) rather than the
nominal value.

1 This test method is under the jurisdiction of ASTM Committee D-35 on .4-3 The moisture content of the GCL can be estimated with
Geosynthetics and is the direct responsibility of Subcommittee D35.04 on Geosyrthis test method.
thetic Clay Liners.
Current edition approved Jan. 10, 1999. Published May 1999. Originally5, Significance and Use
published as D5993-96. Last previous edition D5993-96. . . . .
2 Annual Book of ASTM Standardéol 07.01. 5.1 This test method is used to determine if the GCL
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material meets specifications for mass per unit area at 0 %potential for e_dg_e loss of clay, which may create problems with accuracy
moisture content, by oven-drying. It can be used as an inde&nd reproducibility.

test for quality control or quality assurance to determine g4 Test specimens taken from the laboratory sample should
specimen conformance. be free from imperfections or other areas not representative of
the material samples (such as dirt or labels).

. Appar - . : .

6. Appa aitus ] 8.5 Cutting of the laboratory specimens with a die or razor
6.1 Drying Over—Thermostatically-controlled, preferably may contaminate the work area, die, or razor with particles of
of the forced-draft type, meeting the requirements of Specifizjay or geosynthetic material. The work area should be cleaned
cation E 145 and capable of maintaining a uniform temperaturgefore cutting the specimen. Therefore, all excess or waste
of 110°C = 5°C throughout the drying chamber. _ material should be cleaned away from the die and cutting area

6.2 Microwave Over-A microwave oven, preferably with  pefore removal of the specimen. The specimen, material on the
a vented chamber, is suitable. The required size and powefie, and cutting area should be placed into a tared container.
rating of the oven is dependent on its intended use. Ovens Witfyining of the area should be performed with a nonclinging
variable power controls and input power ratings of about 70Q;|oth or brush.
W have beer_i found to be adequate for this use. Variable POWer g 6 The loss of clay during the specimen cutting process
controls are important and reduce the potential for over heatingg|d have a significant impact to the accuracy of this test
the test specimen. method. The technician performing this test method should

Note 2—Microwave ovens equipped with built-in scales and computerPractice cutting test specimens from the laboratory sample until
controls have been developed for use in drying soils. Their use i€onfidence is gained that a specimen can be cut without
compatible with this test method. significant loss of clay.

6.3 Balances—All balances must meet the requirements of 8.6.1 The technician may choose to wet the perimeter of the
Specification D 4753 and this section. A Class GP1 balance d6CL in an effort to bind the clay particles together and thereby
0.01 g readability is required for samples having a mass of upeduce the possibility of clay granule loss during the cutting
to 200 g (excluding mass of sample container) and a Class GAZOCess. If the sample is wetted, the technician should try to
balance of 0.1 g readability is required for samples having dimit the amount of clay that will attach itself to the die, cutting
mass over 200 g. board, template, or cutting instrument, or combination thereof.

6.4 Sample Containers-Suitable containers made of mate- However, if the technician attempting to determine the mois-
rial resistant to corrosion and change in mass upon repeatddre content of the GCL, other cutting methods should be used
heating, cooling, exposure to materials of varying pH, andvhich do not require the addition of water.
cleaning. Microwave sample containers should be microwave 8.6.2 If a die is used to cut the specimen, loss of clay can be
safe. reduced by leaving the die in place and removing all the

6.5 Desiccator—A desiccator cabinet or large desiccator jar remaining sample outside the edge of the die. This includes
of suitable size containing indicator silica gel. It is preferable tobrushing the cutting board clean. All material found within the
use a desiccant that changes color to indicate it needs recogdge of the die could then be placed in the sample containers.
stitution. 8.6.3 Any waste clay left on the cutting board and die or

6.6 Container Handling Apparatus-Gloves, tongs, or suit- razor for which the technician cannot determine if the clay
able holder for moving and handling hot containers aftercame from the individual specimen or the original sample

drying. should be collected and weighed. It should be assumed the
6.7 Die, of known dimensions. waste clay is edge loss from the individual specimen and the
6.8 Miscellaneous knives, spatulas, scoops, quarteringoriginal sample. One half the weight of the waste clay should
cloth, sample splitters, and so forth, as required. be added to the test specimen container and the other one-half
discarded.
7. Hazards/Precautions 8.7 The number of test specimens should be a minimum of
7.1 Handle hot containers with a container holder. five, cut such that they are representative of the entire roll

7.2 Safety precautions supplied by the manufacturer of thavidth.
microwave/oven should be observed. -
7.3 Do not use metallic containers in a microwave oven (if9. Conditioning

used). 9.1 Bring the test specimens to moisture equilibrium in the
8. Test Specimens atmosphere for testing GCL’s. Equilibrium is considered to
' have been reached when the increase in mass of the test
8.1 The sample received at the testing laboratory should bgpecimen in successive weighing, made at intervals of not less
in satisfactory condition and representative of the producthan 2 h, does not exceed 0.1 % of the previous mass of the test

manufactured or delivered to a site, or both. _ ~ specimen. In general practice, the industry assumes equilib-
8.2 A sample of a GCL should be cut into specimens in &jum conditions exist in the “as-received” state.

laboratory using a die or sharp razor blade or razor knife.
8.3 The minimum size of the die or template for cutting 10. Procedure (Assuming Moisture Present)

specimens is 0.01 fr(for example, 10 by 10 cm). 10.1 Using the die, or template and razor, and other neces-
Note 3—The use of small specimens are not recommended due to theary apparatus, carefully cut the laboratory sample into five
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0.01-n? test specimens. The five specimens should be ranm,., = mass per unit area of the dried GCL product

domly selected from locations on the sample, but should be rounded to the nearest 0.1 g/m

distributed across the sample. Any waste clay (including onthem ., = the dried mass of GCL specimen measured to the

die or razor) should be collected from each individual speci- nearest 0.01 g,

men and divided in half. One half of the waste clay should be = (oven-dried specimen + container mass) — (tare

added to the test specimen container and the other one-half mass of container), and

discarded. A = area of the specimen,3{.01 n¥, if prepared in
10.2 The container to be used should be oven dried thor- accordance with paragraph 10.1).

oughly and subsequently placed into a desiccator until ready 11.2 The mass per unit area of the clay component of the
for use so that the tare weight of the container will be recordedGCL can be estimated as follows:
10.3 Determine and record the tare of the specimen con-

. mclay = MgeL — My (2)
tainer.

10.4 Select representative test specimens. where:

10.5 Place the test specimen in the individual container.my,, = mass per unit area of dry clay component rounded
Determine the mass of the container and GCL specimen as to the nearest 0.1 gfmand
delivered using a balance selected on the basis of the sampls = nominal mass per unit area of GCL synthetic
mass. Record the value of the GCL specimigh) ( component(s), g/fy as provided by manufacturer

(see 4.2, Note 1).

Nore 4—To prevent mixing of samples and yielding of incorrect 14 3 1o harcent initial moisture content of the clay com-

results, all containers should be numbered and the container numbers shall

be recorded on the laboratory data sheets. ponent of the GCL can be estimated as follows:

10.6 Place the container with the GCL specimen in the " _ MJA) —Mee 100 3)
drying oven. Dry the GCL specimen to a constant mass. o Meiay
Maintain the drying oven at 11@= 5°C unless otherwise here:
specme_d. The time required to qbtam constant mass will varyWclay — initial moisture content of the clay component of
depending on the type of material, size of sample, oven type the GCL, percent, rounded to the nearest 0.1 %,
and capacity, and other factors. The influence of these factors and
generally can be established by good judgment, experiencgy, = initial mass of GCL specimen.

with the materials being tested, and the apparatus being used.1; 4 calculate the average of the mass per unit area results

Note 5—In most cases, drying a test sample overnight (about 12 to 1éand moisture content results, if desired) for the test specimens.
h) is sufficient for conventional ovens. In cases where there is doubt
concerning the adequacy of drying, drying should be continued until the
change in mass after two successive periods (greater than 1 h) of dryi
is less than 0.1 %.

Note 6—If a microwave oven is used to dry the test specimen(s), the
user of this test method should follow the drying procedures as stated iﬂrz' Report
Test Method D 4643. It is also recommended that the total mass of the test 12.1 Report the following information on mass per unit area
specimen(s) be a minimum of 100 g. of GCL's

Note 7—Since some dry materials may absorb moisture from moist . A
samples, dried samples should be removed before placing moist samples]'z'l'1 Sample identification (for example, sample number,

in the same oven. However, this would not be applicable if the previouslymII number, or other traceable identifier). ) )
dried specimens will remain in the drying oven for an additional time 12.1.2 Type of GCL tested, method used for cutting speci-
period of about 16 h. mens, sample size, specimen size and shape, and number of

10.7 After the material has dried to constant mass, removieSt specimens used.
the container from the oven (and replace the lid if used). Alow 12.1.3 The assumed mass of the synthetic component(s)
the material and container to cool to room temperature in 4McJ (for example, geotextile) and source of information (that
desiccation unit or until the container can be handled comfortis, manufacturer’s specification sheet).
ably with bare hands and the operation of the balance will not 12.1.4 Drying time, temperature, and method used to dry.
be affected by convection currents or its being heated, or both. 12.1.5 The average mass per unit area of the Gle() to
Determine the mass of the container and oven-dried materighe nearest 1 g/fn
using the same balance as used previously. Subtract the tare 0fl2.1.6 Report the average mass per unit area of the dried
the container from the mass of the sample to determine thelay component of the GCLng,,,) to the nearest 1 g/fn
samples’ constant dry mass. Record this vaMgd,). 12.1.7 Report the average moisture content of the clay
. component of the GCLw,,) to the nearest 0.1 %.
11. Calculation 12.1.8 A statement of ;ny departure from the suggested
11.1 Calculate the mass per unit area of each of thgesting procedures so that the results can be evaluated and used.
specimens as follows: 12.1.9 Indicate if any material (size and amount) was
MgeL = Mgal/A 1) excluded from the test sample (such as waste clay, 10.1).
12.1.10 Identification of testing agency, person performing
the test, date of test and client or project identification.

Note 8—Caution: The dried mass/unit area may include the presence
adhesives or other additives. Consult the GCL manufacturer for
ditional information.

where:
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13. Precision and Bias STATISTIC
o Within Lab Repeatability Limit, CV % Sr 2.3%
13.1 Precision i Between Lab Reproducibility Limit, CV % SR 3.9%
13.1.1 Inter-laboratory Test Program- An interlaboratory 95% Confidence Limit Within Lab Repeatability, CV %r 6.6%
study of the test method was run in 1997/1998. Three sets of 95% Confidence Limit Between Lab Reproducibility, CV %R 10.8%

five randomly drawn specimens of each of three materials were 13.2 Bias—The procedure in Test Method D 5993 for mea-
Elt_ahsteéj foir 2er;ttc;ln|texmaﬁ%urrl]ltt azreneilllr: ?af: (t)f ?g?t I?iborgtggiguring the mass per unit area of a geosynthetic clay liner has no
€ design of the experiment, similar to that ot Fractice bias because the value of the mass per unit area of a
and within-between analysis of the data are give in RR: . L . ; :
D35-1008 geosynthetic clay liner is defined only in the terms of this test
13.1.2 Test Resu-The precision information is given be- method.
low. The test results are for the dry bentonite mass unit area and
are in terms of coefficients of variation, CV%. 14. Keywords
14.1 clay; dry; geosynthetic; geosynthetic clay liner; mass

7 Supporting data have been filed at ASTM Headquarters and may be obtained H?/er unit area; moisture
requesting Research Report RR: D35-1005.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



