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1. General Description
1.1Scope

This reference manual is the general description tfe installation of Huite:
geomembrane. All the operatic procedues and methods shallollow the
specifications of the design

1.2 Submittal

1.2.1 Manufacturer
The manufacturer shall certificate the quality ebmembrane products meet
require specification.

1.2.2 The installer shall provide the following informa prior to installatior:

A. Proposed installation/panel layc
B. Installation quality assurance pl

1.3 Geomembrane Labeling
Each roll of geomembrane delivered to the sitel slealabeled. The label shi
identify:

Manufacturer.

Product model.

Size (LengthxWidthxThickness
Roll number

Net weight

mooOw>»

2. Transportation, Loading, Unloading and On-site Stor age of Geomembr ane:

2.1 The delivery of geomembrane is carried out by shigppr trucking approved by tt
project owner. Appropriate protection is necessamrevent the geomembrane fr
damaging.

2.2 Strong, woven slings or other applicable devicesused for geomembrane ding.
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2.3 Prior to unloading, the handling equipment is irtspe to verify that it will no
damage the material.

2.4 Rolls must be examined upon unloading to insurettiee is no damage to t
material and to assure that the correct materrah® job has been receiv

2.5 Rolls piling should not exceed (max.) 4 rolls highHDPE/LLDPE SMOOTH
material and (max.) Blls high for HDPE/LLDPE TEXTURED materieHeavy duty
wedges should be added to secure the bottom ebliseand prevent the stack frc
collapsing.

2.6 Geomembrane shall be stored on the smooth grouhdwtiexcessively hot imoist

condition. Sharp gbcts or anything which may puncture the geomendsinall be
removed.

2.7 Under standard weather condition, the storage @mgenbrane does not requ
special treatment.

3. Installation of Geomembrane:

3.1 Earthwork:
3.1.1 The work site shall be well prepared be the geomembrane installation. T
subgrade shall beompacted in accordance with the project speciina

3.1.2 Weak or compressible areas which can’t be satmfifictcompacted should
removed and replaced with properly compacted Aill.surfaces tabe lined shall
be smooth, free of all foreign and organic mateshhrp objects, or debris of a
kind. The subgrade shall provide a firm, unyieldifmyndation with no shar
changes or abrupt breaks in grade. Water or exeessisture is not allowe

3.1.3 Before installation, the installer or inspectorlsheview and examine the work s
to conform the required project specificat
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3.2 Anchor Trench:

3.2.1 The anchor trench shall be excavated to the lireejeg and width shown on t
project construction (signs and drawings, prior to installation. Timind
procedure excavation shall be taken into consiaerab prevent collapse. Slight
rounded corners are needed in the trench to ahaighdends in the geomembrai

3.2.2 Refilling shall be careful to avc damaging geomembrane.

3.3 Deployment of Geomembral
3.3.1 All machines or equipment used in the deploymeali & in appropriate mann

to prevent geomembrane from possible damage, eateaswrinkles

3.3.2 Sandbags or similarity placed on the geomembrali@ot damage geomembra
and prevent wind uplit

3.3.3 Smoking or shoes which may damage the geomembrametpermitted on tr
geomembrane.

3.3.4 Unnecessary operation or movement on the geomembktaface shall be avoide
Additional protective cover over the cgmembrane is recommend

3.3.5 Geomembrane placement shall fit the ground suriacmkles should be avoide

3.3.6 Geomembrane placement shall start from the topooksite and follow the win
direction.

3.3.7 Assign each deployed geomembrane panel a coddentification

3.3.8 Sufficient material shall be supplied to allow thermal expansion and contracti
of geomembrane.

3.3.9 Welding should be performed as soon as lplesziter the geomembrane is pla
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3.4 Field Seaming

3.4.1 Moisture or dirt shall be remod from the geomembrane surface. Do not use
solvent or adhesive for cleaning or other purpAséast 100mm (4 inches) ran
is required for the overlap to be sear

3.4.2 The seaming overlap shall be smooth and free afkigior leak. Wrinkles an
leaksshall be cut and replaced area shall be overlapteca minimum range ¢
75mm (37).

3.4.3 Onsite slope seams shall parallel the direction efdlope, not across the slope
Unnecessary welding around the corner or unevemngrshall be avoed.

3.5 Weather Condition

3.5.1 Geomembrane placement shall be preformed in agptepwvhether temperatur
of 0~40°C (32~104°F

3.5.2 When the temperature is below 0°C, placement sioalbe preformed unless it h
been verified that the seaming quality meets treifipatior requiremen

3.5.3 Geomembrane placement shall be stopped during angiton of excessiv
moisture, e.g. fog, rain, dew, snow, or in the ¢towl of extreme wind:

3.5.4 If geomembrane placement is preformed in low tempee or bad weath:
condition, installes shall notice and record the liner’s surface taaipee, ambier
temperature, welding machine temperature setting, atual welding machir
temperature, and welding spe

3.5.5 Before geomembrane placement, the installer shallate temperature, moise,
rainfall, and wind velocit

3.6 Preparation of Seaming
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3.6.1 To approve seaming machines, condition, methodgaatity can completely me
requirement during installation, seaming test shaltlone in the same worki
environment and installation condit as in the actual site.

3.6.2 Frequency of seaming tests shall be agreed bydaotles of the owner ar
installer.

3.6.3 Seam samples for shear strength test and peeyirests shall be taken at
actual site.

3.7 Equipment and Accessor

3.7.1 Hot wedge welderrad extrusion welder shall have the gauge for theptrature
measurement and controlling The equipment shath&éi@tained in an adeque
condition to avoid the delaying wo

3.7.2 Power supply electrical generator shall providedtestant voltag

3.8 Trial Welds and Testing

3.8.1 Trial welds shall be performed on geomembrane sasrpl verify that the seamil
machine and operating conditions are adeqg

3.8.2 The trial welds shall be the same geomembrane mvicbemental conditions &
the actual welds, anhe trial welds also shall be made in contact witr
subgrade.

3.8.3 At least two trial welds shall be conducted per ftayeach welding machine. O
is made at the beginning of work; the other is cletea at the mid. shi

3.8.4 The seaming test specirs(one inch width by six inches lengthb specimens are
prepared for shear strength and 5 specimens fospeagth tes
5
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3.8.5 If the testing values can’t pass the required $ations, seaming shall be stopg
until the problems are solved and the te: values achieve the acceptable t
welds.

4 Geomembrane Seaming:

4.1 Fusion (Hot Wedge) welding syst
Fusion (Hot Wedge) welding is the primary weldinggthod. Hot metal wedge i
heated to the required temperature and used totineetiverlapped facinsurfaces then
they are pressed together with two nip/drive relley create a permanent bond
structure.

4.1.1 Geomembrane Preparat

The overlap shall range from 100mm to 150mm (4”:

Check the geomembrane to ensure there is no deféate joining
Overlapped range for seaming shall be smooth arddfravrinkle
Temperature impact shall be taken into accountiraace

Any moisture or dirt on geomembrane shall be cld:

The ground under geomembrane shall be dry to aheidnoisture affectin
theseaming qualit

G. The ideal weather temperature ranges fro~40C (32~10<°F). If the
welding is performed under low temperature, prahgas recommende

nmoow

4.1.2 Equipment Preparati
A. Prepare a power generator and sufficient cordgessary. Generator shbe
allocated in a flat and stable place. Storage el &hall be far from th
geomembrane.
B. Welding wedge and platform shall be stable andharpsobject reaches tl
6
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geomembrane.
C. Make sure the motor functions prope

4.1.3 Fusion (Hot Wedge) Proce
A. Seaming temperature setting is recommended at 828€4 upon the
geomembrane thickness. Trial seaming can provesaming speed referen
Weather condition (e.g. temperature, sunshineyand) shall be taken int
consideration as we

B. Turn off themotor before placing the overlap in the wedge ariér After
the overlap to be seamed is properly positioned, @dn the motor and loc
the seam in positio

C. The seaming machine shall be aligned and set tadbguate temperature,
travel speed afeaming machine is set depending on the geomem
thickness and weather conditi

D. The seaming operator shall take care of seaminfpimaor temperature ar
speed control to maintain a consistent v

E. Asmall amount of squee-out is a good indicain that the proper seamil
temperature has been set. The melted materialately be extruded out «
the seam area. If there appears an excessive amidhioit extruade, i
indicates that the temperature or pressure isigfiodnd the adjustment
needed.

F. For the thickness of 1 mm or less than 1 mm geomamebproducts, if ther
shows a long, low, sinusoidal wavelength patterthendirection of the sear
this indicates it is the proper seaming. If the evgpeaks are too close, 1
seaming speed nds to be increased until an acceptable patternaapp&he
absence of the waving length indicates that thensep speed needs to
decreased. There will be no waving pattern forttinekness greater than 1nr
because of the inherent stiffne

7
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G. Nip/Drive roller marks will always show on the welding &a&tirface, the'
are noticeable and slightly embos:

H. Daily checking and cleaning of welder are requ

DOUBLE HOT WEDGE WELDING SEAM PROFILE

O

[ 2 ‘
‘ S P ‘ ‘
. 4 Air Channel
Huitex Geomembrane Squeeze-0Out

4.2 Extrusion Welding Syste
Extrusion welding is primarily used for repairs talks (e.g. piping or trench) and
welding. The welding rods, with 4mm or 5mm diamevehnich are made of the sar
material as the geomembrane, are extruded by tineseon welder and pasted alo
the owerlapped seam. Preheating of the geomembrane indliing area is performe
by the extrusion welder.

4.2.1 Geomembrane Preparat
The overlap of two geomembranes shall range at 1&f8nm (6”). (See details

4.1.1).

4.2.2 Equipment Prepdran:

A. Prepare a power generator and sufficient cordaéssgary. Generator shall
allocated in a flat and stable place. Storage ef$hall be far from th
geomembrane.

B. Prepare a handhegrinder in 120mm diameter, #&0# papet

8
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C. Prepare a hot air welder that can provide 600°ta¢k the geomembrat

D. Verify each part of extrusion welder to ensurepitsperly functions and t
control the temperature accurat

E. The extrusion welder should use Teflon die withngeable shapesd sizes.
The Teflon die shall be replaced if the die is img@ broken, indent ¢
defective.

4.2.3 Extrusion Welding Proc
A. The seaming area shall be dry and c

B. If the geomembrane thickness is greater than 1.56tmil), the leading edges
upper geomembrane layer shall be ground int’bevel. Beveling should be care
to prevent from damaging the lower layer, bevelgiguld be done before ta
welding.

C. The geomembrane surface shall be slightly groundrtve the oxidize
layer or otheforeign materials. Grind depth shall not exceed %e
geomembrane thickness. Grind width shall matchuebetr, and not excee
either side of the extruda

D. Seaming shall take place after grinding immediatebymore than 3
minutes.

E. Hot air welderor other equipment can be used to tack two geonmeamek
binding together, but the over heat will damageupger geomembrane

F. The Teflon die of the welder shall be checked far ¢orrect dimension, tt
welder needs to be maintained at correct ancable speed, and alignme

G. The extrusion welder shall purge all degraded nadtier the barrel fo
9
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approximately 30 seconds before welding. The porgterial shall not b
discharged on the surface of the geomemb

H. The overlap thickness shall be roximately twice of the geomembra
thickness, measured from the upper surface ofattern geomembrane to tl
top of the extrudat

I. A small amount of squee-out appears on two sides of seaming trac
allowed. If the amount of squet-out is too muchlower the extrusion welde
temperature setting or increase the welding s|

J. If interruption is necessary during the weldingqass, trie-off the extrusior
gradually instead of stopping instantly. T-launch the welding proces

grind the continuearea before welding. To perform repairs, pipingeo
accessories, T welding and Y welding, follow theabprocedure

Extrusion Welding Seam

Extrudate

4
—. .

v

Huitex Geomembrane
5 Seam Testing
5.1 Non-Destructive seam testi

The noneestructively test shall be performed during thetahation and verified alon
10
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the seamed track over the full length to conforexdantinuity

5.1.1Vacuum Box Testing
A. Testing instrument shall contain the followi

a. Avacuum box, consisting of am case with a transparent viewing windov
soft rubber gasket attached to the bottom, pod bolalve assembly, vacut
gauge, and tubes to connect the vacuum g

b. A vacuum pumping devis
c. A soapy solution and spray

B. Testing Procedure

a. Wet the testd area with soapy solutic

b. Place the vacuum box over the wet ¢

c. Compress the vacuum box to seal the

d. Actuate the vacuum valve, ensure that a leak tggbteatec

e. Hold a vacuum of a --55kPa (48 psi) for a duration of not less than 10 seco
Observe the seam through the viewing window forgmes of bubbles resultir
from the defects sea

f. If no bubbles are observed, move box to the nestigefor testing and repeat t
process. Two testing sections shall be with a mimmb0mm (2”) overlajuntil
the entire seam has been te«

g. If bubbles are observed, mark the section of thk fer repairing and retestir

11
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vacuum gauge

vacuuming

[

Vacuum chamber

5.1.2Air Pressure Testing (only for the double fusiordireg)
A. Equipment for testing shall contain the followi

a. Air Pump, equipped with pressure gauge capableonéting a pressure up
350 kPa is necessary. It must be placed on an atkequshion to prevent tl
geomembrane from be damaged. A flexible hose id ttseonnect the pump
the air pressurdevice

b. A sharp hollow needle with a pressure gauge atthc

c. Pressure gauge, capable of indicating the air press 7 kPa within the te
range.

B. Testing Procedures:

a. Seal both ends of the seam welded by the doublgeviecsion welding

b. Insert the nedd with the gauge into the air channel createchieydouble wedge fusic
weld.

C. Energize the air pump to pressure 25~30 psi., tlwes@alve and maintain the pressur
least 5 minutes.

d. If pressure has dropped more than 4 psi or presgypears unstat, mark the
section for repairin

e. If pressure maintains equilibrium and stable, ope®a end, and the air chani
shall deflate immediately, indicating that the felhgth of the seam has be
completely tested.

12
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pressure gauge

value

needle for filling gas

Huitex Geomembrane

5.2 Destructive seam testing

5.2.1 The test results shall be concluded prior to themetion of installation. Samples
should be obtained in the field. Sampling method fas@quency shall comply wit
installation manual or be agreed by both partighefprojct owners (contractor:
and installers.

5.2.2 Sample size should be 300mm (12”) x 910mm (36”)hwite seam centerec
lengthwise. All cut holes for obtaining the seanmpkes shall be immediate
repaired and vacuum test

5.2.3 Seam samples can be sent to ailependent laboratory for testing upon installatic
agreement or regulation. Shear strength testing @eel strength testing a

required.

5.2.4 Seam samples shall be prepared asspecimes of 25mm (1”) x 150mm (6”): five
for shear strength testing ande for peel strength testing.

5.2.5 Specification of seaming stren

13
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A. Minimum Weld Properties for Huitex HDPE Geomeanix

Property Test Method 0.75 mllnl.O mm| 1.5 mrr | 2.0 mm| 2.5 mm| 3.0 mm
Hot Wedge Seams & Extrusion Fillet Sei ASTM D6392 1 14 21 29 36 42
Shear Strength, KN/m
Hot Wedge Seams ASTM D6392 | 8.6 12 17 | 23 28 35
Peel Strength, kN/m
Extrusion Fillet Seams

ASTM D6392 6.8 9 14 18 23 28
Peel Strength, kN/m

B. Minimum Weld Properties for Huitex LLDPE Geomenaufx

Property Test Method 0.5mMmMO0.75mm 1.0 mm| 1.5 mn | 2.0 mm| 2.5 mm
Hot Wedge Seams & Extrusion Fillet Sei ASTM D6392 59 78 10 15 21 26
Shear Strength, kN/m
Hot Wedge Seams ASTM D6392| 4.5 6.5 87 | 13 17 22
Peel Strength, kN/m
Extrusion Fillet Seams

ASTM D6392 3.9 6.0 7.8 12 16 20
Peel Strength, kN/m

6 Reference Standardsfor Thisreference manual,
6.1 ASTM D4437 ASTM Standards on Geosynthe

6.2ASTM D5641 Standard Practice For Geomembrane Seaatudiion By Vacuun
Chamber.

6.3ASTM D5820 Standard Practice FPressurized Air Channel Evaluation Of D
Seamed Geomembrar

6.4 ASTM D6392 Standard Test Methods for Determining Titegrity of NonReinforced
Geomembrane Seams Produced Usinng Th-Fusion Method:

14
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6.5ASTM D6497 Standard Guide for Mechanical chment of Geomembrane
Penetration or Structur

6.6 GRI GM14 Selecting Variable Intervals for Takingdd®embrane Destructive Se:
Samples Using the Method of Attribut

15

= ®
17-10 Ling Tzyy Lin, Matou 72152, Tainan, Taiwan
Phone: +886-6-570-2181 Fax: +886-6-570-0065

www.huitex.com geo@huitex.com



