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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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 3.2.1 geosynthetic clay liner (GCL),+a manufactured
1.1 This guide provides directions for the installation of hydraulic barrier consisting of clay bonded to a layer or layers

geosynthetic clay liners (GCLs) under file conditions typically ©f geosynthetics.

present in environmental lining applications. 4. Significance and Use

1.2 This guide contains general installation guidelines. It is 4.1 For optimum performance, GCLs must be installed in a
not intended to replace project-specific installation requiréi,nner that does not impact their physical, mechanical, or
ments as found in the contract drawings or specifications. "P1ydrau|ic properties.

the event of a conflict, the requirement of the project specifi- °4 5 This guide identifies the proper installation procedures

cations will supersede the requirements of Fhis guid_e-. and equipment for use by GCL designers, inspectors, and
1.3 This guide does not purport to establish specific Proceqsiallers.

dure for all climatic, geographical, hydraulic, or topographical

conditions that may exist at a site. Appropriate installation®- Procedure

procedures under atypical field conditions should be modified 5.1 The methods and equipment used for placement of the

as necessary to maintain the integrity of the GCL and adjacer@®CL can vary, but the primary objective of the process is to

lining system components. minimize the potential for GCL damage. The placement
1.4 Different GCLs have different materials of constructionmethods and equipment should be evaluated appropriately

with different physical properties. The procedures containedvithin this context.

herein, therefore, may not be universally applicable to all 5.2 Subgrade Preparatian

GCLs under all field conditions. 5.2.1 For projects where the GCL is to be placed over an
1.5 This standard may involve hazardous materials, operaearthen subgrade, the subgrade surface must be prepared and

tions and equipment. This standard does not purport to addresapproved prior to installation in accordance either with project

all of the safety concerns, if any, associated with its use. It ispecifications or with this document. The surface should be

the responsibility of the user of this standard to establishfirm and unyielding, with no abrupt elevation changes, voids

appropriate safety and health practices and determine theand cracks, ice or standing water.

applicability of regulatory limitations prior to use. 5.2.2 The subgrade surface should be smooth and free of

vegetation, sharp-edged rocks, stones, sticks, construction

2. Referenced Documents debris, and other foreign matter that could contact the GCL.

2.1 ASTM Standards: The subgrade surface shall be compacted in accordance with
D 653 Terminology Relating to Soil, Rock, and Containedthe project specifications. At a minimum, the subgrade should
Fluids? be rolled with a smooth-drum compactor of sufficient weight to
D 4439 Terminology for Geosynthetits remove any wheel ruts, footprints, or other abrupt grade
D 5888 Guide for Storage and Handling of Geosyntheticchanges. Furthermore, all protrusions extending more than 12
Clay Liners$ mm from the subgrade surface shall either be removed,

crushed, or pushed into the surface with a smooth-drum

3. Terminology compactor.
3.1 Definitions: For definitions of other geosynthetic terms 5.3 GCL Placement
used in this practice, refer to Terminology D 4439. For 5.3.1 All handling of the GCL at the job site should be
definitions of soils terms, refer to Terminology D 653. conducted in accordance with Guide D 5888.
3.2 Definitions of Terms Specific to This Standard: 5.3.2 GCL rolls are to be delivered to the working area of
the site in their original packaging. Immediately prior to

deployment, the packaging shall be carefully removed without
1 This guide is under the jurisdiction of ASTM Committee D —35 on Geosyn- damaging the GCL
thetics and is the direct responsibility of Subcommittee D 35.04 on Geosynthetic ’

Clay Liners.. Note 1—The orientation of the GCL (that is, which side faces up) may

Current edition approved March 10, 1997. Published December 1997. be important and shall be in accordance with the engineer’s requirements.
2 Annual Book of ASTM Standardéol 04.08.

3 Annual Book of ASTM Standardéol 04.09. 5.3.3 No equipment that could damage the GCL shall be
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allowed to travel directly on the GCL. Acceptable installation, sharp utility knife. Frequent blade changes are recommended
for example, may be accomplished such that the GCL ito avoid damage to the synthetic components of the GCL
unrolled in front of the backwards-moving deployment equip-during the cutting process.
ment, such as a front end loader or bulldozer. If the equipment 5.6.2 The GCL shall be sealed around pipe penetrations and
causes rutting of the subgrade, the subgrade must be restoredsteuctures embedded in the subgrade in accordance with the
its originally accepted condition before placement continues.design drawings or as recommended by the manufacturer.
5.3.4 Care must be taken to minimize the extent to WhiC|Examp|es of these details are presented in X1.1.
the GCL is repositioned across the subgrade in order to 57 pamage Repair-If the GCL is damaged (torn, punc-
minimize damage to the subgrade and to the bottom surface @fired, perforated, etc.) either the entire GCL must be replaced
the GCL. A temporary geosynthetic subgrade covering compy the affected area must be repaired by cutting a patch to fit
monly known as a slip sheet or rub sheet may be used to redug@ove or below the damaged area. The patch shall be obtained
friction damage during placement. from a new GCL roll and shall be cut to size such that a
5.3.5 The GCL should be placed so that seams are parallghinimum overlap of 300 mm is achieved around all parts of the
to the direction of the slope. Other industry-accepted practice§amaged area. Dry bentonite or bentonite mastic should be
for installing geosynthetics on slopes shall be followed whergypplied around the damaged area prior to placement of the
appropriate, to help ensure that the stability and performance ?fgtch. It may be desired to use an adhesive or other approved

the GCL is adequate. _ ~ means to affix the patch in place so that it is not displaced
5.3.6 All GCL should lie flat on the underlying surface, with quring cover placement.

no wrinkles or folds, especially at the exposed edges of the 5 g cover Placement
panels.

5.3.7 Only as much GCL shall be deployed per working dayfo
as can be covered in accordance with 5.8. The GCL shall bB
covered overnight.

5.8.1 Cover soils shall be free of sharp edged stones or other
reign matter that could damage the GCL. Cover soils should

e an approved material with respect to particle size unifor-

mity, moisture content, and chemical compatibility.

Note 2—If the GCL is hydrated when no confining stress is present, it . )
may be necessary to remove and replace the hydrated material. The projecfNoTe 4—Recommended cover soils typically have a well graded

engineer, COA inspector, and GCL supplier should be consulted foparticle size distribution ranging between fines and 25 mm. Soils with a
specific guidance if premature hydration is suspected to have occurredSOncentration greater than 50 % of aggregate larger than 20 mm may
. . require a field-scale test using the proposed subgrade surface, cover soil,

5.3.8 The GCL should not be installed when it is frozen. and placement and compaction equipment. Following construction of the

5.4 Anchorage test pad, the GCL should be hydrated for a minimum of 48 h and subjected
5.4.1 At the top of a slope, the end of the GCL roll may beto the traffic loading necessary to simulate field conditions. The GCL then
placed in an anchor trench in accordance with the projectan be exhumed and inspected for any damage to the synthetic compo-

drawings and specifications. The front edge of the trenctients of the GCL and for areas of bentonite displacement.
should be rounded so as to eliminate any sharp corners thats 8.2 Soil cover shall be placed over the GCL using con-
could cause excessive stress on the GCL. struction equipment that minimizes stresses on the GCL. A
5.4.2 If atrench is used for anchoring the end of the GCLminimum of 300 mm of cover shall be maintained between the
soil backfill should be placed in the trench to provide resistancequipment tires/tracks and the GCL at all times during the
against pullout. The size and shape of the trench, as well as th@yvering process. The minimum thickness recommendation
appropriate backfill procedures, should be in accordance witBhould be increased in frequently trafficked areas or roadways.
the project drawings and specifications. Construction of a test pad as described in 5.8.1 is recom-
5.5 Seaming _ ‘mended for these areas.
5.5.1 GCL seams are constructed by overlapping their 5 g3 sgjl cover should be placed in a manner that prevents
adjacent edges. Care should be taken to ensure that the overigR soil from entering the GCL overlap zones.
zone is not contaminated with loose soil or other debris. The g g 4 o temporary cover consisting of a waterproof tarpau-
ove_rlap may r_eqL_Jire supplemental bentonite as directed by thg, or plastic sheet is acceptable, provided that the sheet is
project specifications. Geomembrane-based GCLs also may t%\‘?Jlequately ballasted and that water cannot enter from the sides.

welded together. : o
g 5.8.5 When another geosynethic material is placed over the
Note 3—Alternate seaming methods may be approved. GCL, care must be taken to avoid using equipment and
5.5.2 Unless otherwise specified, the minimum dimensioreonstruction practices which could damage the GCL.
of thle longltUdmal Ovherlallg .:,)hould bte 1,[5% mm..IEll’ld-tC))f-trotlll’] Note 5—Although direct vehicular contact with the GCL is to be
0\{6!‘ appecd seams shou € constructed similarly bu oided, lightweight, low ground pressure vehicles (such as 4-wheel
minimum overlap should measure 500 mm. Care should bgi.terrain vehicles) may be used to facilitate the installation of the
taken to maintain these overlap dimensions at the time ofverlying geosynthetic. The project engineer should be contacted with
covering in all climatic conditions. specific recommendations on the appropriate procedures in this situation.
5.5.3 Seams should be constructed such that they areNote 6—When a textured geomembrane is installed over the GCL, a
shingled in the direction of the grade in a manner that preventi¢mporary geosynthetic covering known as a slip sheet or rub sheet may
the potential for flow entering the overlap zone. be used to minimize friction during placement and to allow the textured
5.6 Sealing Around Penetrations and Structures geomembrane to be more easily moved into its final position.
5.6.1 Cutting the GCL should be accomplished using a 5.9 Hydration
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5.9.1 In cases where the containment of non-aqueous ligsCL supplier should be contacted for specific procedures if
uids is required, it may be necessary to hydrate the covereghanual hydration is necessary.
GCL with water prior to use. Hydration may be accomplished
(provided that the clay component of the GCL is covered bys. Keywords
permeable materials) by introducing water into the contain-

ment area, either by flooding or by the use of sprinklers. The 6.1 geosynthetic clay liner; GCL; installation

APPENDIX
(Nonmandatory Information)

X1. GCL Drawings

X1.1 Fig. X1.1, Fig. X1.2, and Fig. X1.3 depict methods products and conditions. In the event of any conflict between
that can be employed to connect a GCL to penetrations anithese drawings and the project drawings and specifications, the
structures. It is the engineer’s responsibility to modify andproject-specific information shall supersede the information in
adapt the drawing as necessary to account for project-specifthis appendix.

//* PRIMARY GCL LINER

GRANULAR BENTONITE OR —~_
BENTONITE PASTE

SECONDARY GCL COLLAR
(300 mm. MIN. OVERLAP)

FIG. X1.1 Pipe Penetration Cross-Section
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SECONDARY GCL COLLAR

PRIMARY GCL LINER

FIG. X1.2 Pipe Penetration Isometric View
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GCL. WALL SEAL-CROSS SECTION

PROTECTIVE COVER IN AREA SHOWN ABOVE SHOULD BE PLACED CAREFULLY
TO ENSURE GCL IS CONFINED DIRECTLY AGAINST WALL. BATTEN STRIPS MAY

BE USED TQ FASTEN GCL.
FIG. X1.3 GCL Wall Seal-Cross Section

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.



