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p. 2 Sec. 2.3  Allowable Versus Ultimate -Geotextile Properties 115
) TABLE 212 RECOMMENDED PARTIAL FACTOR OF SAFETY VALUES
: FOR USE IN EQUATION 2.18 :
) : Various partial factors of safety
. . Application Installztion Chemical Biological
area damage Creep* degradation degradation
6D separation . 1iw25  1.0wl2  10mlS5 Lowl2 &
cushioning 1.1 0 2.0 12w l.5 1.0t 2.0 1.0t 1.2
unpaved roads 1.110 2.0 1.5w025 1.0t 1.5 1010 1.2
walls 1.1 2.0 20w40 100 1.5 1.0to 1.3
embankments 1.1t020  20103.0 1.0t 1.5 1.0t0 1.3
bearing capacity 1.1t020 2010 4.0 1.0t 15 1.0to L3
slope stabilization l.1to 1.5 1.5t 2.0 1.0t 1.5 10t 1.3
pavement overlays Llo L5 1.0 1.2 10w 1.5 1.0 1.1
railroads 1.5t 3.0 10w IS5 15020 1012
flexible forms 1.1t 1.5 1.5 10 3.0 l0wls [0t 1.1
silt fences ILlIn1.5 - 15w25 10to15 . 1.0t 1.1
. *The low end of the range refers to results that have been compensated for creep in the,
performance of the tests.
T, =T, (F 1 ) (2.18)
allow = Lul .
™ "™ \FSip X FScg X FScp X FSgp
where
n.-Mm Fra
) Tanow = the allowable tensile strength,

T,y = the ultimate tepsile strength,
FSyp = the factor of safety for installation damage,
FScr = the factor of safets" for creep,
FScp = the factor of safety for chemical degradation, and
FSpp = the factor of safety for biological degradation.

(=1.0) and placed in the numerator of the equation. It is placed in this form because other
studies have dope likewise (e.g., Voskamp and Risseeuw [37]). While the equation indi-
cates tensile strength, it can equally well be applied to burst strength, tear strength, punc-
ture strength, seam strength, etc.

For problems dealing with flow through or within a geotextile, the formulation takes
the following form with typical values given in Table 2.13. Note that these values must be
tempered with site-specific conditions as was the case with the previous table.

l )
ow = G : 2.19
Galtow = Gule (FS_;-CB X FScr X FSmy X FSce X FSge 2.19)

Note that this equation could just as well have been formulated as fractional multipliers _
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V TREVIRA®
\ SPUNBOND

_STRENGTH CHARACTERISTICS OF
_ TREVIRA® SPUNBOHD GEOTEXTILES

CBR Punclore  CBR Puncfure Measured Wide Width Tensle (kvk) Measured Wide Width Strain %

Strength .(lb) Elongation (in)  Machine Cross-M " Average Machine Cross-M Average
Trevira 1114 341 1.9 §74 529 602 . B3% 61% 62%
Trevira 1125 7014 1.95 1770 1450 1610 69% 70% 70%
Trevira 3155 1420 +1.99 3360 2670 3015 68% 77% 73%

300 — STRENGTH VS. STRAIN FOR.TREVIRA® SPUNBOND —

: ‘ ~ /.;,-“"\1155
250 : —+ > % '
@ S 2007 _ —
S35 - 4 N
e © 1125
= & 1504— _
o 2 1 - :
T 5 100 :
= ]
] / o 1114
g — _
t 0 o ———— e
o - 20 40 650 . 80
Strain (%)

‘WIDE WIDTH TENSILE STRENGTH/STRAIN CURVES
FOR TREVIRA® SPUNBOND GEOTEXTILES
(MACHINE DIRECTION)
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340 Designing with Geonets  Chap. 4

4.1 GEONET PROPERTIES AND TEST METHODS

Since the primary function of a geonet is to convey liquid within the plane of its structure,
the ip-plane hydraulic fiow rate, or transmissivity, is of major importance. However,
other features, which may influence this value over the service lifetime of the geonet, are
also of importance. Thus a number of properties will be presented in this section.

4.1.1 Physical Properties

The primary physical property needed to characterize a geonet is its thickness, which can
be determined using ASTM D1777. In this test, it is recommended that geotextile thick-
ness be measured under a normal pressure of 42 Ib./ft.? (2.0 kPa). There are no current
guidelines for geonets. The pressures used in obtaining the values listed in Table 4.1 are
not known, but it should be noted that geonets are not pearly as sensitive to ﬂuclmcss
variation under normal pressure as are geotextiles.

Mass per unit area can be determined using ASTM D1910. For a 200-mil (5.1-
mm)-thick, extrnded, solid-rib geonet, the mass per unit area is usually in the range of 20
to 30 oz./yd.? (680 to 1020 g/m?). It is not a design property per se, but it is informative
from a manufacturer’s point of view.

Other physical properties such as rib dimensions, planar angles made by the inter-
secting ribs, vertical angles made at the juncture point, aperture size and shape, color,
hardness, etc., can be measured directly and are relatively straightforward to obtain.

4.1.2 Mechanical Properties
A number of strength aspects of geonets are important to consider.

4.1.2.1 Tensile Strength

The wide-strip tensile properties -of geonets are sometimes called for in various
specifications. Using ASTM D4595 which uses a test specimen 8.0 in. (200 mm) in width
by 4.0 in. (100 mm) in length, the curves of Figure 4.4 resulted for a 200-mil(5. 1-mm)
thick solid-rib geonet in the machine and cross machine directions. Note the différences in

behavior, suggesting that there is a preferential direction in strength between the machine”

and cross-machine directions. If site-specific conditions warrant a high-strength direc-
tion, the geonet should be oriented with its machine direction positioned accordingly.
Also to be noted is that geonets do indeed possess a measurable tensile strength. For the
solid-rib geonet illustrated in Figure 4.1 and shown in Figure 4.4, the average of a series Of
wide-strip tensile tests gave the following mfonnanon'

» machine direction: [bA{\ _ 5—6'7 )Lg

Peak strength = 680 Ib/ft. (120 kN/m) = 680/)5

Q@ Strain at peak = 23% . £X)
- Strain at failure’ = 290%
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Sec. 4.1 Geonet Properties and Test Methods

~ cross-machine direction:
Peak strength = 390 Ib./ft. (68 kN/m)
Strain at peak = 170%

_Strain at failure = 240%

5 3
T T
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Figure4.4. Tensile strength behavior of 2 200-mil (5. }-mm) solid-rib extruded geonet. Upper curve, machine

direction; lower curve, cross-machine direction. y

4.1.2.2 Compressive Strength

Of greater importance than the above described in-plane tensile strength of geonets
is the cross-plane compressive strength. This is due to the infiuence that compressive
yielding or collapse has on the ability of the geonet to conduct liquid within its open
spaces. There are a number of approaches to mieasuring a geonet’s compressive strength,
and the ASTM has a task commitee working on the topic. Using 6.0-in. (150-mm)-square
test specimens normally loaded under a constant strain rate load of 0.002 in./min. (= 0.05
mm/min.), the curves of Figure 4.5 resulted. The vpper figure illustrates deformation
behavior to applied normal stress, while the lower figure presents strain versus applied
normal stress. Here it is seen that both the foamed rib extruded geonet and the solid rib
extruded geonet are initially very stiff but begin to deform at approximately 15,000 Ib./ft.2
(= 720 kPa). The solid extruded ribs deform into the valleys created by their intersecting

1
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HDPE DRAINAGE NET — GEOTEXTILE GEOCOMPOSITE M/z@

Recommended TEX NET® Specifications -

1. DESCRIPTION

.

Rep @)

)‘hese specifications describe a high density polyethylene (HDPE) drainage net - geotextile geocomposﬁe The supply and

instaliation of this material shall be in strict accordance with these specifications and contract drawings.

2. MATERIALS'AND PRODUCT CONSTRUCTION

The geocomposite drainage material shall be TEX-NET® by Fluid Systems, Inc. and shall meet or exceed the following

crileria:

2.01

. Drainage net shall be manufactured by extruding two sets of strands to form a three (3) dimensional structure to provide

planar water flow.

The drainage net shall contain stabilizers to prevent ultraviolet light degradation.

2.02

The drainage net shall be POLY-NET® PN-3000 or approved equal. In addition to the material properties listed above, the

drainage net shall conform to the following properties detailed in the table below.

POLY-NET® PN-3000

N4

—le

N

PROPERTY -} TEST METHOD UNIT QUALIFIER VALUE -
POLYMER DENSITY ASTM D-1505 g/cm® _range 837 + 002
- { POLYMER MELT INDEX ASTM D-1238 g/10 min maximum 1.0
CARBON BLACK CONTENT ASTM D-1603 % range 2-3%
NOMINAL THICKNESS ASTM D-1777 inches range 0.220 + 0.022
_ NOMINAL MASS PER UNIT AREA ASTM D-3776 Ibs/1000 f12 range 180 = 18
-« - : 2 -1 -
_ IEANSMISSNITY at15 st — w | ___m?/sec mlf:n'num /340 i
' TENSILE STRENGTH MACHINE DIRECTION | ASTM D-1682 fbs/in range 50+ 10
N -l = g BEST ., SRRl 4 - ‘—4 o e Y,
“Per ASTM D47 16-87. The transmissivity was measured using water @ 20°C (68°F) with a gradient of one, between two steel
- plates, after one hour. Value may vary, based on dimensions of the transmissivity specimen and specific laboratory.
2.03

The geotextile filter fabric shall meet or exceed the following:
TREVIRA® 1120 OR EQUAL MEETING THE PRQPEF\;TIES LISTED BELOW

FABRIC PROPERTY UNIT  [TESTMETHOD | *MINIMUM REQUIREMENT
FABRIC WEIGHT ozfyd? | ASTM D-3776 57 '
THICKNESS, t mils ASTM D-1777 75
GRAB STRENGTH | ws  |asmpass2 160
GRAB ELONGATION %  |ASTM D-as32 60
TRAPEZOID TEARSTRENGTH | Ibs | ASTM D-4533 60
PUNCTURE RESISTANGE ‘Ibs | ASTMD-4833 80
, MULLEN BURST STRENGTH psi | ASTMD-3786 275
WATER FLOW RATE gpm/iiz | ASTM D-4491 130
PERMIATIVITY, ¥ sec-! ASTM D-4491 1.74
. PERMEABILITY, k = ¥t crysec | ASTM D-4491 33
J A0S ' Sieve Size | ASTM D-4751 2

*These minimum values represent minimum test values deten;nined from Q.C.1esting on all lpts pro-

duced in 1989.

C.5-15
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L ®  SLT’s FrictionFlexparented texmuring process provides the industry's leading texrured finers. Uniquel
FIICUOD.F €xX P SxBAng P P =y ) ey
@  Pproduced from 2 spedially formulated virgin HDPE geomembrane resin, FrictionFlex has ourstanding
Textured HYPEIFICK chemical resistance, mechanical properties, environmental stress erack resistanice, dimensional smbilicy
. . . . 31 and thermal aging characreristics. HyperFlex, textured with the FrictionFlex process, contains approxi-
Lmlng Mater: mately 97.5% polymer and 2.5% carbon black, anti-oxidants and hear stabilizers, and contains no
. addidves, fillers or extenders. SLT texured hm:ts have excellent resistance to UV radiation and are

suitable for cxposcd conditons.

PROPERTY TEST METHOD. NOMINAL VALUES
Thickness, mils ASTM D751/374/1593 40 60 , 80 100
Density (g/cc) ASTM D792/1505 0.944 0.944 0.944 0.944
Melt Flow Index (g/10 minutes) ASTM D1238E <1.0 <1.0 : <1.0 <1.0
Tensile Properties Either Direction ASTM D638 Type IV

Dumbell, 2 ipm &
Tensile Strength at Break (lbs/in, width) Gauge length per 200 300 400 . 500
Tensile Strength at Yield (Ibs/in, width) N.S.F. Std. 54 96 144 192 240
Hongation at Break (percent) 600 600 600 600-
Hongation at Yield (percent) 15 15 15 1
Tear Resistance Initiation (lbs) ASTM D1004 Die C 33 50 66 83
Low Temperature Brittleness ASTM D746 B <120°F <120°F <120°F <120°F
Dimensional Stability Each Direction (percent) ASTM D1204 £1 +1 +1 +1

’ 248°F 1 hr.

Ozone Resistance . ASTM D1149 7 days No ‘ No No No

100 ppm 104°F . Cracks " Cracks Cracks Cracks
Environmental Stress Crack Resistance (hrs)  ASTM D1693 Cond. C >2000 > 2000 > 2000 > 2000
Puncture Resistance (lbs) FTMS 101C Method 2065 60 90 120 150
Water Absorption (percent weight change) ASTM D570 <0.01 <0.01 <0.01 <0.01
Moisture Vapor Transmission (g/m?day) ASTM E96 <0.001 . <0.001 <0.0009 <0.00085
Oxidative Induction Time (mmutes) ASTM D3895 . ‘ .
Pure 0, at 1 Atmosphere o . 200°C - . 100 100 100 100
Tensile Impact Strength (ftbs/in?) ASTM D1822 T 381 381 381 381
Carbon Black Content {percent} ASTM D1603 23 2-3 23 23
Carbon Black Dispersion ASTM D3015 A1/A2 AT/A2 Al1/A2 Al/A2

SLT FrictionFlex is available in 24-foot widths and up to 8,000 Ib. rolls. Special length rolls and other material thicknesses are
available upon request.
This data is provided for informational purposes only and is.not intended as a warranty
or guarantee. SLT ossumes no liability in connection with the use of this data.

For environmental lining solutions. .. the world comes to SLT. ®

North American Headquarters: European Headquarters: Australian Headquarters: Far East Headquarters:
SLT North America, Inc. SLT Lining SLT Advanced Lining SLT Lining Technology
200 South Trade Center Parkway Technology GmbH Technology Pty. Ltd. (Far East) Pte., Ltd.
Conroe, Texzs 77385 Bixtehuder Strasse 112 24 Regent Crescent 182 Tagore Lo
Phone 713-350-1813 D-21073 Hamburg Moor=bank, New South Wales Singapore 2678
Far  409-273-2266 Germany Austratiz 2170 Phone 65-459-2466

Phone 49-40-767-420 Phone 61-2-821-2977 Fx 654594366

Fax 49407674233 Fxx 6126213611 '
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TABLE OF DERIVED FRICTIONAL FORCES PRIOR TO SLIPPAGE

MATERIAL UNIT WEIGHT SELF WEIGHT ACCUMULATED Fy F, TENSILE LOAD
: (Ib/fi%) (1b/f) WEIGHT (Ib/ft) (lb/ft) DUE TO
(1b/£) GRAVITY
(Ib/in)
Geotextile 0.052 4.37 437 F,=0 | F,=067 0.27
(Trevira Spunbond 1125)
Geonet 0.180 15.12 19.49 F,=0.67 F,=1.85 1.03
( Poly-Net PN-3000) :
100 mil HDPE 0.54 45.36 64.85 F;=1.85 Fs=14.16 2.35
(Textured Hyperflex)
Geocomposite 0.26 21.84 86.69 F,=14.16 | F;=18.93 1.23
(Texnet TN 3002/1125)
80 mil HDPE 0.44 36.96 123,65 Fo=18.93 | F,,=19.06 2.74
(Textured Hyperflex) : '
. GCL 1.02 - 857 209.35 - F, =19.06 | F,,=68.10 2.30
(Claymax 600 SP)




