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(1)
PRUFACE

This is the fifth of a series of reports to the Water
Research Foundation of Australia Limited on an investigation

into the use of plastic films for seepage control in farm dams
and small reservoirs,

This research programme was commenced early in 1957 and
was substantially completed in 1961, Some handling tests and
long-term durability trials are continuing,

The investigation was supported by grents from the Water
Research Foundation of Australia Limited, which were made
possible through the generosity of Imperial Chemical Industries
of Australia and New Zegland Limited. It was initiated by
Professor J,F, Baxter, Vice-Chancellor of the University of
New South Wales,

Valuable assistance in this study of the properties of
plastic films was provided by officers of I.C.I.A.N.Z, Limited,
Moulded Procucts (A'asia) Limited, Plastalon Limited and
Freydis Limited, who made samples of film and welds available,
The co-operation of Professor M, Chaiken of the School of
Textile Technology, University of New South Wales, who lent
the facilities of his testing laboratory, is gratefully
acknowledged,

Laboratory studlies in connection with the plastic membrane
research programme were made at the Water Research Laboratory,
Manly Vale, N,S.W. The pirrogramme is under the direction of
Mr, J.R, Burton of the Laboratory Research staff, The
mechanical tests reported in this paper were conducted by
Mr, T,R, Fietz, who was then a Research Fellow, Mr, Fietz is
now a2 member of the Laboratory Research staff,

H.R, Vallentine

Assoc, Professor of Civil Engineering

Officer in Charge of the Water
Research Laboratory,

January, 1962,
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SLEPAGE CONTROL WIT:II PLASTIC MEMBRANES:

REPORT Mo, 5
PHYSICAL PROPERTIZES OF AUSTRALIAX
PLASTIC FILIZ3 SUITALLE

- FOR DAM LINING.

Summary : This report describes the results of physicel ,
testinz carried out on Australian-made polythene and »olyvinyl
chloride 7ilms to determine their suitability sox» use s dam
liners., Tests included tensile, tear and bursiing strength
tests on new meterials and macve=rials ezposed to sunlight for
varying periods up to 2 years, Tensile and tear tests were
conducted on a variety of seams and welds, The report also
describes a simulated handling damage test and weather ageing
tests,

Tentative working stresses are given for the materials
tested,



JJCTION

The object of the investigation was to examine
the relevant physical properties of Aistralian-made plastic
films likely to be used for lining ferm dams and irrigation
canals in order to ascertain:-

(i; Working stresses for design purposes

(ii Variation of physical properties when exposed to
weathering agents

(iii) The efficiency of various jointing technigues before
and after weathering

(iv) Resistance to inijury when subjected t0 = soil

covering test

The following propsrties were investigated:-

(1) A.S.T.M. tensile strength, B,S. teur strongth,
Elmendorf tear resistance, bursting pressure
of new and weathersd specimens,
(ii) A,.3,.T.M, tensile strength and B.S. tear strength on
edge of weld for vurious welds and seams for both
new and weathered material,
(iii) Behaviour of now material and various seams when
subjected to accelerated wetting cnd drying conditions,
(iv) Resistance to injury when subjected to simaulated
soil covering test,

2, METHODS OF IBSTING

The following testing technigues were cemployed:-

2.1 4,8,T,M. Tensile Test:- All tensile strength and %
maximum elongation at break tests were carricd out
according to 4,8,T.M, designation D882-56T "Tensile
Properties of Thin Plastic Sheets and Films",

Method Bi (Ref.I), with the following deviations
from the codes-

(a) Laboratogy conditions werc 70°F and 65% Rcl, Humidity
cf, 73.4 F and 50% Rel, humidity reguired,

(b) Ho suitable appvaratus was available for measuring the
elongation of the gauge length under load and heonce the
grip separaiion was taken as the gauge length.

All specimens were cut using a brass %se.plate
and lino knife (See Fig,1), (specimen size 5" long X
1" wide) and tested in a "Baer" textiie testing
machine, Most specimens faileda within the 0-201b.,
ranze on the machine which read directly to 0.2 1,
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whilst a few had to be tested in the 0~100 blsi range
which rezd directly to 1 1b. 4s the max, elongation at
break was.100% for all cases an initial grip separation
of 13" or 2" and = louding rate of 20" per minute was
used, A recording load deformation device fitted to the
machine was used to obtain typical curvecs for various
materials,

B.S, Tear Testt~ Tear tests were carried out according to
British Standard 1763, 1956, "Thin P.V.C. Sheeting (Flexible
Unsupported)" (Ref,2). The following deviations from the
standard were necessarys:-

The gonditioning and testing temperature was 700 E, not
73.4°F as specified.

Specimens were cut using 2 brasg template and lino knife,
not a die as specified, The 90 notch produced using a
template and a sharp knife was found to be qguite sharp,
however,

The "Baer" tcxtile testing machine used for tensils
testing above was also used for tear strength tests, The
loading rate was 11" per minute, 4 sample of polytbene
under test is snown in Fig. 2,

Elmendorf Tear Resistance:- This test wes carried out
according to A,3,T.M, designation D,689-4l "Internal Tearing
Resistance of Paper" (Ref,1), using the "Baer-Llmendorf"
machine, The following deviations from the code were
necessary:-

s s . o}
The conditioning and testing temvmerature was 70 F, 3
The work scale ca the machine was greaduated in gm. cm, x 107,

1not in units of 1/16th of work done as specified, The
Elmendorf machine is shown in Figs, (3) and (4),

= The b. sting strength and height of dilation
at failure were determined using e "Frank" textile testing

machine with an orifice area of 10 sg.cms. and a loading
rate of 1, A photo of the machine is shown on Fig. (5)

A.S.T.M, Tensile Test of Seams and Welds:- Specimens with
the weld or seam running normal to the direction of pull
and situated eguidistant from the two grips were tested
according to method (1) above, Sce Figs. (6) and (9)
showing various welds and seams under test,

Bursting Test
Wer
C

>

B.S, Tear test on Zdge of Weld:- These gere carried out in a

similar manner to (2) above with the 90  notch placed on the
edyge of the weld.
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Accelerated Weathering Test:~ A concrcte weathering
machine used at the Cocncrete Tcechnology section of tne
University of New South Wales was employed to test

the relative durability of film specimens of various

thickness and several typss of joints,

The following

cycle of wetting and drying was being uced in the

machine at the tims of test:-

Samples flooded with tap water
Tank emcties

Time lapse for drainage o
Heating by infra red lamp @ 112°F,
Time lapse pefore flooding

2({ mins,
5 mins,
1 min.

26 mins.

I min,

60 mins,

A few samples of variocus membrancs were also cexposed
to infra red lcmps @ 240 F, for 5 minutes and the effect

noted.,

Test to Simulate Covering of Filmg with Soil in the

Field:- This test was carried out using the upparatus
shcwn in Fig, (10) where ons cubic foet of seoil
consisting of 75% of river sand and 25% of 2% crushed

basalt was dropped from a bheight of &
of plastic membrane resting on 3" of s
test according to 3,38, 1763: 1956 (Re

carriecd out to detect any puncturing.

Microscopic Zxamination:=- Several specimens we

=}
{

fa
L

nd
1

onto & sgample
A pinhole

»
) was then

e exemined
=)

»
under a low power (6x) microscope using both reflected

and transmitted light.

DETATILS OF IATERTALS TESTED

Material

Test Ugsed

(1) I.C.I., '"Visqueen' Polythene, colour

Black,(contains 2% carbon black

thickness ,0015%, ,002", ,006% & ,008",:

New material.

(2)Moulded Products 'Nylex'
Polyvinyl-chloride (P,V.C,)

Thickness ,008", new material

(3) I.C.I., Black Visqueen .00,
cxposed at dam at Horrox' farm, North
Richmond, N,S.W, on sides and bottom
of dam for U4 months, Not covered with
soil,

i

A,S.,T.M, Tensile
B.5. Tear Zlmendorf
tsar, Bursting.
Pinhole examination
after soil

covering test,
ificvescopic
examination,
Behaviocur at
eleveted temper-
aturec and accel-
erated we.thering
(for (1) and (2)



Material Test Used

(4) As above, used at Ouyen, Vic,
exposed for 12 months, Not
covered with soil,
(5) Black 'Visgueen' ,008" thick
used for sides and bottom of dam at
Charlton, Viec, originally covered
with soil but had been uncovered
when sample was taken; IExposure
time 23 inontis,
(6) Plastalon heat weld on black '
szqumen polvthene, Thicknesses ,002%, : -
sOOM" 006" and 508“ New material K‘g f‘i‘ T:ﬂglie'on a
(7) Mbuldea Products electronvg weld snecimég a;aITZl and
g:tgiizl P,V,.C. thkﬁPSS . 008 new adgacent uo.weld.
(8) Plastalon heat weld on black P;Zéhtg;regighogoweld:
Visqueen Polythene, thickness 004" cx * & -
Harrox' dam,
(9) Freydis heat weld on black
Visgueen polythene, Thicknesses 004",

006" and ,008", new material, AsS.,TM, Tensile
(10) rreydls tape seam on black Visgueen

polythene, thicknesses ,004", ,006" and

.008", new material,

A,S5,T.M; Tensile,
B.,S, Tear Microscopic
examinatlon.

4, TEST RUSULTS:
he1 . A,3.T.M, Tensile Strength and % Max, Blongation at Break.

Lonhltudinal Trausverse
U,T.5, % Blong'n U,T.8. .%. Elong'n Remarks

- .

Sample

A, New Material

Polythene black ,002" 2270psi. 135% 2603psi | L56%
u LOOL™. 1650951 | 220% ‘ o
N " ,006"1690psi.i 330% 116L40psi . 537%
" " ,008%!1820psi | 336% '1660psi ‘' 537%
P, V.E, green 008”42210981.‘360% i 2040psi- 1158%
B, Weathered Material’ ' ‘
Ex, Horrox dam . ,004" 1830ps,.,120% 1960psi 190% ‘ _
* Ouven dam L OOLM i1950psil 114% : - Direction

Charlton " 008" 1680933. 280/ , doubtful
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4e2 B,S. Tear Strength 2nd 4.3 Elmcndorf Tear Resistan

- T e

Sample 2,5, Tear 53%rzength Zlmn‘dO'f

ﬂer“& l"1
T_oay Rcsist inleind

.-

Ae lew Matcrial
Polythene black ,0015' 4o8lb/1n 182 lb/ln !

L0027 11 353 187 gmy
L0041 39L 340 665 M

f

.006% 1 [[33 o 383 j 656 "

008" i 455 v 372 M » 980
P.V,C, Green .008" 256 % 275 1399
B, Weathcred Material§ i ‘ i
Ez, Horrox dam ,004% | L34 O ‘?M55 i 310 "
" Ouyen i Loout 16 v .. Divection
" Charlton ¥ .008% © 386 " -_Doubtful

Lo,4 Bursting Strength and Height of Dilation at Break

Sample Bursting Pressure Height of :
on 10 sg.cm, orfice Dilation ati Remarks
Failure |

-

A, New Material’

st b v mar

Polythene black .002" 0.2l kg/cm? 6.65 mm.
,OOLI-" 1.13 it 8.3 1
", 006" .1.614. 1t ~. §,75 M '
.008" 2,265 i . 1C i ;
P, V.C, green .008%" 3,42 " . 29 i
B, Weathered Material
Ex Horrox Dam  ,O0O4" 0,82 ™ . 5 i 8mall cut

opened,
NOTE:- Valve setting of 1 (one) ror all bursting tests,




Yo 4,S.T.M, Tensile Strength of Welds and Seams

Sample U.T.S, % Tlong'ne Reimarks
A, New Material ;
Plastalon 004" black P. 1895 psi, { 298% Failed on Zdge
! of weld.
Spec, parallel to " 1805 psi, i 316%
Plastalon ,006" Black P, 1626 psi., v 273% Failed when
; . necking
i reached weld,
Spec.parallel to ' 1715 psi. Po411%
Plastalon ,008" black P 1550 psi, . 224% |Pailed when
' necking
reach weld,
Spec,perallel to " 1670 psi, 259%
P,V,C, .008" ZBlectironic 2090 psi. 288% (Pailed on
edge of weld.
gpec. parallﬁl to M 3220 psi. 179%
revals .00LT tope 527 | 2040 pei. | T179% |
Spec, parallel to sbove 2020 psi, 311% |
Freydis ,006" Tape 1770 psi, 146%
Spec, parallel to above 1680 psi, 505% !
Freydis ,008" Tane 1630 .si. 158% !
Spec, parallel to above 1495 psi, 310%
Freydis ,CO4" wecld,Black P : 1740 psi, 297% |Failed on
‘ ! edge of weld.
Spec., parallel to above 1850 psi, 238%
Freydis .008" weld 976 psi, 30% "
Spec, pauullel to above ! 4510 psi. 359% !
Freydis ,008" clear weld |, 966 psi, ¢ 30% N
Spec, parallel to above 1548 psi, - L425
Be _Weathered Material {
Plastalon ,004" ex Iorrox jFailed when

1880 psi © 154%

-necking
‘7eached weld,

L6 B,S, Tear Strength on Edge of Weld

Sample

B,S. Tear Strength

§
! Remarks

A, New Material

Plastalon .0O04" Black P.
.006" i1
.008" t

P. V.0, 008" Electronic

By Weathered Material
Plastalon .004" ex Horrox

326 1b/in
3“2 i
362 ]

295 it

333 "




L.7 Accelerated Weathering tests, A, Using Vieathering Machine

Sample ZXpesure Remarks
Hours Submerged  Hours Heatsd

Black Visqueen ,00C2"
LO04", 006" and ,00&"

thick 115 110 Yo visible change,
Also P.V.C, Nylex .008%
thick 70 65 No visible change,

Plastalon and Freydis
tape seams,

—

The above tests will be continuea uniil some change is apparent,

B, Tests at Elievated Temsrabtures,

The sppearance of Polythens «pd P,V,C, samples after
exposure to infra red lamps at 240 F for 5 minutes is shown
in Fig. (II).

The P,V.C, 728 unaffected while ithe polythene was rendered

uselcss For any sealing purposes, The thinner the polythene
sheet the more hcles produced by the eievated temperature,

4,8 Test to 3imulate Covering of Films with Soil in the Field.

Ho, of drops % Elong'n ut Pinjoles

Sample froa 4t time of vin- /£t/drop Remarks
holc Examin-
ation,
Black Visgueen ,CC2" 1 39
Joond 1 o 51
.008* 2 20 3
Kylex P,V.C, ,008" 2 20 r

4,9 Microscopic Examination

The light source available was not bright cnough to
penetrate black polythene of thickness ,U04" and above,
Some light was transmitted thus the black polythene ,002"
thick, however, and streaks and spots of carbon black were
clearly visible, Some ligbt was also transmitted through the
green P.V.C, .008% thick, and the material appeared to be
homogeneous. ’
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section. rFigs, (i2) and (13),

DISCUSSION OF TEST RESULTS

221 Derivation of Working Strcsscs for Losign Purposes

D11 Lining farm ponds and irrigation canals

Typical load deformotion curves indicate an ultimate
extension of about 350% in the longitudinal direction and
about 500% in the transverse direction for noth polythene
and P,V,C, (at normal room tempercture,) For polythenc
most of this elonzation occurs at creep .fiter the U,T.L.
is reached, whereas o more lincar load-deformation curve
is produccd by P,V,C,

It is conceivable that cracking due to drying shrinkage
could occur under some dam liners, in which case the liner
would be forced, by the hydrostalic pressure above, into
the crack, Polythene, due to its initial stiffness, would
be more suitable than P,V,C, in rcsisting such deformation,
but both materials would be capable of considerable distortion
before failure and subseguent loss of watcr from the dan,

2.12  dlexiblc dam walls, flexible water tanks and other
structural applications,

-r e

Kinney (Ref.4) states that "In general, creep considerations
eliminate plastics fromm consideration as material carcying
primary stresses and restrict their application to those in
which

§1; The materials carry secondary strecsses only, or

2) the meterials need only to be self supporting.” As

plastic f£ilms huve already heen used structurally in this

country (e.g, in coniunciion with A,R,C. mesh to form silo

walls and floors) it is considered that further research is
needed before the above guotation is taken as read,

In the absencc of comprehensive crcep tests at neormal
and elevated temperatures, the créep CGetected in the A,5,T.M,
tension test (especiclly that of polythene) would indicate
that a coaservative factor of safety is necessary if the
materials are to be uscd for primary stress applications,

A tentative factor of safety of 3 is suggested.gn the
U,T,8. derived from the A,S,T.M, tcnsion test and thnis would
yield a working strecss, fD of :-



e

Material Working Stress fD

Remarks
Longitudinal Transverse
t
Black Visgueen © 560 psi 550 pst /3rd of lowest
Thickness ,002" ! in range
% 02" to ,008"
!

i
to 008" inclusiVei
!

Nylex P,V,C, .008"

74GC psi 680 pSl

Lo ot s st o e 2 e 4 va

When the above stresses are used then all of the
weld and seam types tested are satisfactory, wita the

possible exception of the Freydis heat weld for thicker
films,

5.2 Variation of Physical Properties of Pelythene with Age,

Sample '“Vposure Varl tlon of Property W. «LTe New Matl.
! Time U.T.3. % Max Zlong'n B.S., Tear
i Bursting
Press
ir
004" ex Horrox - L4 months -1.1% ~U45% +10% ! -27%
004" ex Ouyen 12 months | +5.4% ~L48% + 5% |
008" ex Charltonj23 months | =7.7% -17% P -15.2,

it is important to note that the above varietion
figures arc based on test results from batches manufactured
at a later date, Keeping this in mind, th:s obvious
variztions are the reductlo in % elonﬂ“tlon at break for
all soecimens and the reduction in bursting pressure for
the aqole from norrox am (due to :iany small razor like
cuts which reduce the thickness of the Tilm),



0.0 miiiciency of Various Jeinting Techniuues

Variation of f;onertv W,R.,Te New Matl, Remarks

U. T‘S /O I\'J.CA.E].OD.g N. L)..Db Tear on
edge of weld
Plastalon ;004" Weld newl +5% -5.7% ! =L 1%

t 3006“ 1] H E __1% _14_7’305 _11%

" 0008" " " ' -666% "5803% -2b7%
Plastalcn ,CO4" ex Horrox-4% -19% -26.8%
P.V.C. Electronic ,088"ncw+2,5%| -37% +7.3%
Freydis tape .Oou"new +10.3%| -18.6%

. 006" + 7.9%| ~73%
" 008" -1,8% | =70.5%
Freydls weld 0047 new |-6% ~87%
i .oog" 41 42%, ~OL.5%

The Values of U,T.S, % max, elongation and B,S; tear strength
for new material were obtained from diffcerent batches to those
used Tor making the weld and tine samples. Comparisons between
samples from different batches are of doubtful value, hence the
above figures should not be taken as conclusive,

S5alt Comparison of Propertiecs of Polythene and F.V. C. of Similar
Normal Thickness

Property .008" Black Polythene . 008" P,V,C,

U.TeS, Longitudinal 1820 psi. 2210 psi

U.Te3, T ansverse 1660 931. 2040 M

ﬁ nax.elong n long 336% 360%
trans, 537% L58%

B b. Tbur strength long. 455 1b/in 256 1v/in
" trans, 372 1b/in 275 1b/in

Elmendorf tear Strength 580 gms, 5 1359 gms.

Bursting stirength 2.27 kg/cm 342 kg/cms

Ht of ailation &t break 1C mm 29 mm

B, S. Tear on eage of weld 362 %// 265 3

No. of pinholes after drop 3/£%%/drop 1/£t° dfOp

R681stance do infre-red test
lamps @ 240°F,

Melts, holes appear,

Softens but
will not run.




Difference in the »roperties of P,V,0., and polythene
of similar nominal thickness were not great, P.,V,Ci was
superior in U,T.3., @lmendori tear resistance, bursting
strength and dilation while Polythenc was superior in %
maxs DBlongation, initial stiffness and B,S, Tear strength,

P, V.C, is more flexible than polythenc and hence
would be more easily installcd and less likely to damage
when covercd by soil, The possibility of migration of the
plasticiser in P.V.C. when expossd to natural weathering
agents should not bc overlooked, and some investigation on
this is necessary.

6, CONCLUSIONS

6.1 Working Stresses for Design Purposes.

a, The maximum eclongation at break for the polythene
and PyV.C., films tested indicates that they would be suitable
for lining farm ponds and irrigation canals when small earth
movements are to be expected,

be A significant property of the films tested was their
anisotropy, In general a higher U,T,S, and B,S, tear strength
was evident for the longitudinal direction, while a higher

% elong'n was obscerved in the transverse direction,

The propertics tested were also found to vary from batch
to batchs

ce, The figures quoted for structural design in the 'Results’
section are tentative only and should not be uszcd where there
is any possibility that failure of the structure would cause
life and property loss., A geries of creep tests at normal
and elevated (say avout 150 F) tempcratures at about 1/3rd
U,T.5, would be necessary before such films could be
confidently us=d structurally,

d., As there is no machine available locally for testing f£ilm
at elevited temperatures, the manufacture of the inexpensive
bench mounted tension testing machine shown in Fig, 14 is
recommended, When used in conjunction with a hot air blower
the machine would be capable of testing the properties reguired,

6.2 Variation of Physical Propcrties when Exposed to
Weathering
6.21 Natural Weathcring

As the properties of the exposed samples were compared
With those derived from new matesrial of later manufacture it
is difficult to arrive at a confident conclusion. The

following changes following exposure in the field were
indicatced, howevers-— - '



/o Licx, elongation at failure was considerably
reduced,

(b) Very small razor like cuts in the exposed membrane
from Horrox' Dam rcduced the bursting strength by
about zrd. These cuts were probable caused by the
flaky rock particles on which part of the liner rested,
It follows that it is essential to cover the bottom
and sides of a dam to be lined with sand or some other
material which can be recdily smoothed, Some tests
using sawdust for this purpose would be worthwhile,

As there are few material weathering test results
available, it is recommended that exposure racks for
both exposed and buried samples be set up at the
following places in New South Wales:=-

(i) Manly Hydreulic Laboratory:- This would represent
the County of Cumberland,
(ii) Armidale or Alstonville:- Iaw England or North Coast,
(11i) Orange: Central west
(iv) Griffith: M. I,A.
(v) Broken Eill: Far West,

A suggested design for exposure racks is shown in figs.(15)
and (16)., Control samples woulcd also have to be stored at
gtandard conditions and tested simultaneously with the exposed
samples,

6.22 Accelerated Weathering:-

No apparent changes were detected by visual examination
of the samples placed in the wetting and drying machine., These
tests will be continued until some change is obvious,

5;3 The Efficiency of Jointing Techniques before and after
‘ Weathering,

The plastalon weld, freydis tape seam and freydis weld
for polythene and the electronic weld for P.V.C., were all of
adequate efficiency for dam sealing work, The % max, elongation
at break was considerably reduced for most cases, particularly
- the Preydis heat weld, This means that extreme care would have

':-,t@ be exercised in installing a liner fabricated with Freydis

~ Welds - it may not be economicel to take such care,

o The B,S. tear strength on the edge of most welds Was‘not
appreciably reduced, except those welds taken from Horrox' dam
{exposed 4 months), where the tear strength was reduced by about
: e« This was probably due to the many stress reversals cgused
 wind action, The 3 to 4 inch overlap left by some f:bricators
agsembling a membrane appears to have a detrimenta} effect

3
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in practice as it tends to flap in the wind and eventually
tears away along the edge of the weld, An overlap of 2" or
less would appear adequate,

There was no apparent change in the weld and seam samples
exposed to accelerated weathering conditions in the wetting and
drying machine,

6,4 Resistance of Materials to Injury when subjected to a
soil Covering Test,

These tests demonstrated that thin plastic films are very
prone to damage by the impact of soil, P.V.C, was more suitable
than polythene of equivalent nominal thickness (being more
flexible and hence able tc assume the shape of the underlying
surface) but even this meterial would be punctured if soil were
dumped. on it from a tipping truck, Polythene below ,006" thick-
- ness should not be used where it 'is intended to dump soil on it
from 2 height of 4ft, or more,

645 Items for further investigation

The following research would aid the evaldétion of thin
plastic films as dan liners:-

(a) Long term tests on exposed and buried samples

(b) Trials to indicate resistance to root penetration,
marine organisms, eels, yabbies and fish, likely to be
found in farm dams and canals,

(c) Trials to indicate chemical resistance to soil
sterilizers if it is decided to eliminate plant growth
in the vicinity of the liner,

V(d) Investigation of the effect of dumping and spreading of
covering soil on membranes, Covering of the membranes
initially with a crust of cold emulsion and sand may
prermit a fairly vigorous seoll covering operation.

(e) Some tensile and tear tests at elevated temperatures

- (likely to occur under gn exposed membrane in western
regions) are necessary, Also a fatigue test of various
joints &t elevated temperatures when exposed to a wind
which causes them to flap is necessary, This appeared
to be one of the contributing causes to the failure of
the liner at Horrex'! dam,

Testing of newer materials such as P,V.C, lLaminated
with terylene cloth and Teflon (Folytetrafluoroethylene)
should be attempted, The latter is extremely chemically
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inert and very strong., Membranes of e.treme thinness
mey be practicakble using teflon,

(g) Some tests to determine the optimum batter reguired on
a dam wall to enable 2 thia plastic film to remain
covered with sand are reguired,
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TEMPLATE "OR CUTTRNG
ASTM TENSION TEST
SPEIMENS

TEMPLATE FOR CUTTING
85 TEAR TEST SPECIMENS

LIND KNIFE

Mge 1, Templates used for cutting test specimens,



Fig;Q; B.S. tear test on Polythene.



Fige3s Elmendorf Tear Testing Machinec set up ready for
testing,.



Figeds. Zlmendorf Tear Test Completed,



Fige5e The "frark" bursting strength testing Machine.
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Fig.6. Plastalon weld under A.S.T.M. tcnsion teste



Fig.Ts Proydis tape scam under A.S.T, .. tonsicn test.



Fige8. Frcydis weld under A.S.T.M, Tension Test.



Fize9« P.V.C. Electronic weld under 4.S.T.F. tonsion test,



Pig,10, Drop box spparatus used for soil covering test.



) (.)(..)‘O PVC 008" Polythene 006" Polythene
Nyles  Scrud Green Blcck ' Visqueen’

002" Polythene

004" Polythene

PLASTIC SAMPLES AFTER EXPOSURE TO INFRA-RED
LAMPS AT 240°F FOR 5 MINUTES

Mig. 11

Plastic samples after €
infra-red lamps.
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"xy" recorder,

Sliding contact to

record Erip, seppk Baldwin SR4 tensile

leoad transducer
capacity 301bs,

reatstona
cidge box,

| 1)
i /'- ' ’ KE
- ’//,,r”’ Moving clamp Jlectric
,/f’<fw\“£ on rollers, moter,
o i o g . :
- el .‘Q\
“ ~~Standard A.5.T.l%. tegt cpecimon
: e . Aniti 0 o ([JE ST rE
e Fixed clamp attached nitlally 5" long x 1" wida,
~ : tc bench,
mise 77 .

PRCPOSED BENCH LICUNTED TENSION TESTING MACHINE

FOR THIN PLASTIC MEMBRANES.
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