qs'n;, Designation: D 4437 —99

Standard Practice for

Determining the Integrity of Field Seams Used in Joining
Flexible Polymeric Sheet Geomembranes®
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1. Scope

.1 This pracdee is intonded for use as a summary of
destructive and noodestructive guality control test methods for
determining the integrity of ficld scams uscd in the joining of
flexible sheet materials in a geotechnical application. This

practice outlines the test procedures availible for determining -

the quality of bonded seams. Any one or combinagon of the
test methods outlined in this practice can be incorporated into
a project specification for quality control. These test methods
are applicable to manufactured flexible polymeric membrane
linings that are serim reinforced or nonreinforced.

1.2 The types of field scams covered by this practice include
the following: '

1.2.1 Thermally Bonded Seams:

1.2.1.1 Hot Air—A secam produced by applying high-
temperature air or gas between two polymeric sheet surfaces,
thus melting the surfaces, at which time pressure is applied to
form a homogencous bond between the two membrane sur-
faces.

1.2.1.2 Hot Wedge (or Knife}—A seam produced by melting
the two intimate sucrfaces by running a hot metal wedge
between the surfaces followed immediately by pressuce to form
a homogercous bond.

1.2.1.3 Exnrusion—A bonded scam produced by extruding
molten parent material between or at the edge of two over-
lapped polymer sheet matcrials to effect a homogeneous melt
berween the two sheets 1o be joined. ‘

1.2.2 Solveat Bonded Seams—A solvent is used 1o soften
the surfaces to be boaded, followed by pressure to form a
homogeneous bond.

1.2.3 Bodied Solvens Bonded Seams—The parent lining
polymer matcrial is dissolved in a solvent that is then applied
in the same manner a3 a straight solvent, thus effecting a
homogeneous bond.

1.2.4 Adhesive Bonded or Cemented Seams— An adhesive
system is nsed to bond two polymeric surfaces together. This
system forms an adhesive bond between the sheet materials.
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1.2.5 Taped Seams—An adhcsive-based tape is placed be-
tween two polymer sheet materials forming a surfice bond.

1.2.6 Waterproofed Sewn Seams—Scam fabricated by me-
chunical sewing of the overlapped sheet materials and sealed
with an appropriate sealant as recommended by the sheet
manufacturer.

1.3 The values stated in inch-pound units are to be regarded
as the standard.

1.4 This standard may involve hazardous materials, opera-
rions, and equipment. This standard does not purport 1o
address all of the safery concems, {f any, associated with its
use. It is the responsibility of the user of this standord to
establish appropriate sofety and health practices and deter
mine the applicability of regulatory limitations prior 10 use.

2. Referenced Documents

2.1 ASTM Srandards:.

D 413 Test Methods fior Rubber Property—Adhesion to
Flexible Substrate?

D 618 Practice for Conditioning Plastics for Testing®

D 816 Methods of Testing Rubber Cements?

3. Significance and Use

3.1 The increased use of geomembrnnes as barier materials
10 restriet liquid migration from onc location to another in soil
and rock, and the large number of seam methods and types
uscd in joining thesc gecomembrane sheets, has created a need
for standard tests by which the various seams can be compared
and the qualicy of the seum systems can be evalvated. This
practce {s intended 10 meel such a peed.

4. Materials and Manufucture

4.1 The geomembrane sheet material shall be formulated
from the appropriote polymu:rs und campounding ingredients to
form x plastic or elastomer shect material that mects all
specified requirements for the end use of the product. The sheet
material (reinforced or nonrcinforced) shall be capable of being
bonded to itself by one of the methods described in'1.2 in
accordance with the sheet manufacwrer’s recommendations
and instructions.
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5. Sampling for Destructive Test Methody
S.\ Field Fabricated Startup Seam— The insmiladon con-

tractor shall providc a reprasentative seam fabricated from the .

game shest material and using the same seaming methods as
those recommended by the geomembrane sheet manufacturer.
The startup scam shall be no less thap 10 ft (3m) in length and
shall be provided at the gtart of each day's or shift's scaming.
Cut random samples for shear and pecl testing from the startup
seum. Allow the seam to cure ot age properly befare testing in
accordance with manufacrurer’s directions.

5.2 Field Cuou—For & minimum of one sample per
seuming crew per day, cut a 2-ft (0.61-m) long section of the
fabricatzd scam from the installed lining. The cutout scction
‘shall be wide enough to accommodate peel and shear testing as
in 6.2 and 6.3. Cut random specimens for peel and shear testing
from the sample. The frequency of cutouts can be determined
by the size of the geomembranc instatlation and may require
only one or two cutouts. Pawch the resulting hole with an
oval-shaped piece of sheet material and scam in accordance
with the manufacturer’s instructions. Before testing, allow the
cutoutl seam o cure or age properly in accordance with
manufacturer’s dircctons.

6. Destructive Test Methods

6.1 Thesc test methods arc applicable ooly at sites where
access 1o a wsting laboratory is readily available, where project
scheduling will allow offsite testing, or where a portable test
laboratory is available.

6.2 Peel Testing—Follow Test Methods D 413, Method A,
or Methods D 816, Method C, using a minimum of five l-in.
(25.4-mm) wide specimens, @ gage length of 1 in. (25.4 mm)
(grips positioned ¥ in. (13.0 mm) on either side of the start of
seam bond), and a constanc machine crosshead speed of 2
in/min (5! mm/min). The scam overlap length shall be as
fabricated in the field. Fully support the test specimen within
the grips across the width of the specimen

6.3 Shear Testing—Follow Methods . D 816, Method B,
using a minimum of five 1-in. (25.4-ram) wide specimens for
unreinforced sheet matezials. For reinforced sheet materials,
the following proccdure shall be used: Prepare a minimum of
five 2-in. (51-ram) wide specimens for reinforced sheet mate-
rials with the field scam at the ceater of the test specimen and
perpendicular 1o the centetline. Grip scparation shall be 2 in.
(5! mm) plus the width of the seam with the seam centered
between the grps. Crosshead specd shall be 2 in/min (5!
mm/min). The seam overlap shall be as fabricated in the field.
Fully support the test specimen within the grips across the
width of the specimen.

7. Nondestructive Test Methods

7.1 For all test methods listed below, any and all flaovs in
seam construction that arc detected under a given (est proce-
dure shall be repaired. All nondestructive fest methods ligted
ace not necessarly applicable to all polymeric geomembranc
materials.

72 Air Lance Tes—Inspect all field seams for unbonded
areas using an 2ir nozzle directed on the upper seam edge and
surface to detect loase edges, riflles indicating unbonded areas
within the seam, ot other undesirable seam conditions, Cheek

all bonded scams using & minimum 50 psi (345 kP%) (gage) nir
supply directed through a Y in. (4.8 mm) (typical) nozzle,
held not more than 2 in. (51 mm) from the seam edge and
dirccted at the scam edge.

7.3 Vacuum Box Testing—Inspect all ficld seams for un-

bonded areas by applying a vacuum fo a soaped scction of
seam. The vacuum shall be applied by a vacuum box equipped
with a vacaum gage, a clear glass vicw panel in the top, and a
soft yubber gasket on the periphery of the open bottom®,
Thoroughly soap a section of the seam and place the jnspection
box over the soaped seam scction and the gasket sealed to the
liner. Apply o Vacuum between 4 and 8 in. (122 and 244 mm)
of mercury (Hg) 16 the box by use of a gasoline of electic-
driven power vacuum pumip apparatus. The applied vacuum
will show bubbles over unbonded areas; the unbonded urcas
can then be marked for repair.
7.4 Ulrrasonic (High Frequency) Pulse Echo Testing—Test
all nonrcirforced ficld seams by passing a high frequency
sound wave theough the seam overlap to detect discontinuities
in the bonded scam. A ¢ommercially avsilable frequency
generator capable of producing freguencics in the rnge of 5 to
1S MHz shall be uzed. The contact send/receive transducer
head shall be the width of the bonded seam width and shall be
capable of being moved af the raw of S to 7 f/min (1.5 to 2.1
m/min) along the surface length of the seam area. The
transducer head shall be so designed as w give continuous
surface to surface thickness measursments once calibrted.
Assure good cantact of the tast head with the lining surface by
praviding a continuous contict medium (water) ac the interface
between fest head and lining. The ulrasonic signal shall be
capable of being viewed on a monitor and capable of triggering
an andible alarm when a discontinuity is detected. Disconti-
nuities shall be marked after detection.

7.5 Mechanical Point Strvssing—This test method shall be
used as o qualitative mwasure of edge bonding. A blunt
instrument (for example, a screwdriver) shall be run along the
edge of the ficld scam to find obvious unbonded areas. The
procedure shall not punctun: or otherwisc damage the sheet
material. Perform point stressing only after the scam has had
sufficient time o cure in accordance with manufacrurer’s
directions. This test method is not applicable to all matesials,
especially those that are easily punctared.

8. Roport

8.1 The report shall incluce the following:

8.1.1 Complete identificadon of gromembranc system, in-
cluding type of polymer, source, thickness, reinforced or
nonreinforced sheeting,

8.1.2 Complete identification of ficld scaming system used,
including matedal, method, temperatures, scam width, cure
time, and date of fabrication of field seams, :

8.1.3 Quality control test or tests used as outlined in this
practice, '

8.1.4 Complete description of ficld sampling procedure,
number of test specimens, and size of test specimens,

< A vacuum box similar 10 the Serics A 100 Straight Seam Tester us rupplied by
e American Parts and Servics Compaay, 2201 West Comunaaweaith Aveuue, P.O.
Hox 702, Alhambra, CA 91802 haa bees found saudafactory.
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8.1.5 Conditioning procedurs priar to destructive scam
testing,

8.1.6 Type of tensile machine used, grip separation, cross-
head speed, grip surface texture, grip dimensions, and grip

- *load for destructive test methods,

8.1.8 Average, maximum, and minimum peel and shear load
values in pounds per inch (kilograms per millimetre) of width
for individual specimens, ’

8.1.9 Type of failure in the pecl and shear tests, that is,

within the adhesive system, within the sheet material, clamp
edge, or seam edge, for each individual specimen, and

. 8.1,10 For nondestructi ve testing, the type of nondestructive
test and number of appavent failures and copairs per 100 fi
(30.5 m) of seam.

9, Precisfon and Bias

9.1 No statement is made about either the precision or bias
of this practice since it merely refers 10 available destructive
and nondestructive methels which could be used in determin-
ing the quality of bonded seams.
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