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BENTOFIX®

6308981172 FLUID SYSTEM

PR Q7 '88 10:31
S\\f(“ ’5/}

FIX - 50INS

' Thermal Lock “NS” Geosynthetic Clay Liner

« Technical Bulletin

Bentofix Thermal Lock “NS” is a needlepunch reinforced GCL com

prised of a uniform layer of granular

sodium bentonite encapsulated belween a slit-film woven and a virgin staple fiber nonwoven gectextile
The needlepunched fibers are thermally fused to the woven geotextile to enhance the reinforcing bond

GEOTEXTILE
 PROPERTIES

TEST
METHOD

MINIMUM TEST
FREQUENCY

VALUE
+ ENGLISH -

VALUE
ol &

Cap Nonwoven
Mase/Unit Area

ASTM D 5261

1/200,000 &q. ft

(1/20,000 sq. m)

6.0 oz./yd* MARY

200 g / m* MARV

Woven Scrim
Mass/Unit Area

ASTM N 5281

1/200,000 sq. ft
(1/20,000 8q. m)

3.1 oz./yd* MARV

106 g / m* MARV

BENTONITE
PROPERTIES

Swell Index

ASTM D 5890

1/100,000 Ibs
(80,000 kg)

24 ml/ 2g min.

24 mi/ 2g min.

"Moisture Content

ASTM D 4643 |

1/100,000 Ibs.
(50,000 kg)

12 % max,

12 % max.

Fluid Loss

ASTM D 5881

1/100.000 Ibs
(50,000 kg)

18 ml max.

18 m! max

FINISHED GCL
PROPERTIES

Bentonite Mass
Per Unit Area’

ASTM D 5683

1/40,000 sq. ft
(1/4,000 8q. m)

0.883 Ib. / sq. ft
MARV

4.34 kg / m“ MARV

| Grab Strength®

ASTM D 4632

1/40,000 sq. ft
(1/4,000 sg. m)

85 Ibs MARV

422 N MARV

| Grab Elongation*

ASTM D 4632

1/40,000 sq. ft
(1/4,000 sg. m)

150 % Typical

150 % Typical

Peel Strength®

ASTM D 4632

1/40.000 sq. fi
(174,000 sq. m)

15 Ibs. min

66 N

| Permeability’

ASTM D 5084

1/100,000 ¢q.

(1/10,000 sq. m)

| Index Flux®

ASTM D 5837

6 x 10” om/sec max

1/'Week

5x 107 cm/sec max |

1x 10" m/m/sec
max

1 X 10" m/m°/sec
max

internal Shear
Strength®

ASTM D 6321

Periodic

500 psf Typical

24 kPa Typica!

DIMENSIONS

e —rm—

Width x Length

nominal

Every Roll

15.6 x 150 #t

4.7 x4572 m

Area per Roll

nominal

Every Roll

2326 ft*

216 m*

typical

Every Roll

2600 Ibs

Packaged Weight

1176 kg

Oven-dried measurement. Equates to 1.0 Ib when indexed to a 12% moisture content,
Measured at maximum peak, in the weakest principal direction.

Modified to use a 4-inch wide grip. The maximum peak of five specimens averaged.

De-Aired Tap Water @ S psi maximum effective confining sliess and 2 psi head
Typical peak value for specimen hydrated for 24 hr. and sheared under a 200 psf normal stress
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Designing with
Geosynthetics

Second Edition

Robert M. Koerner, Ph. D., P. E.

Bowman Professor of Civil Engineering
Dire lor, Geosyuthetic Rescarch Instituie
Drexel University

PRENTICE HALL, Englewood Cliffs, N.J. 07632




Geotextile Properties and Test Methode

5

the colieston of soil

the Tnction angle of soil 1o Fabric , and

the friction angle of soul

Results from such i test s tup by Martin, et al. [13)

e presented in
four geotextily types aginst three different cohesionless soils Sonlo-fal
angles arg grven, as well as the fabrie efficiency versus th sonl frict

per | (uation ,’ K

M gl

Hlere it is seen that most geatextiles can mabilize

the soil’s friction and can be used 10 advantage in situstions requiring tl

review and compilation of & number of direct shear tests on various Labrics
ferent granular soils is given by Richards and Scott [ 14). Another review by Williams an
Houlihan [15] covers a wider cange of soils, including some sands, silts
sotls

‘OC‘ B

2.2.3.11 Pullout (Anchorage) Tests

e

Geotextiles ure often calied uf

on to provide anchorage for many apphcations within

the reinforcement functior

Such anchorage usually has the fabric sandwiched between

ween

sotlon cach side of it

LS s s 3

Fhe resistance can be modeled in the laboratory using a pullout tes

y ! '
shown schematic ally in Figure 2.8b. The pullout resistance is obvi wisly dependent on the
normal foree apphied 1o the soil surroun fing it, which mobilizes shear torces on both sides

ol the fabrig

o " WY | . ] ] " . \ 1 i 0 .
Fest results by Collios et al. [16] show relationship ef pullout test results t
results with some notable exceptions, It the soil particles nre smalle
L

nings, clhciencies are hi

i eyt not, they can be lower, It t Canes, however
SIStances are dess than shear test resistances. Th s 18 due to the Gact that the 1
Gt and exhibits Large deformations. Th ciuses the soil particles o reor
iselves into a reduced -shear strength souation at the soil-alsrig
[ reses bilized in this i

TABLE 26 S(
(IN PARENTHE

JIL-TO-FABRIC FR
SES) I/l COHESIONLES

Geotextile Ly

Woven, monofilament
Woven, silt filn
Nonwoven, melt-banded

Nonwoven, necdle punched

Source: After Martin et al. [1)
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Horizontal Acceleration

(10 percent probability of being exceeded in 250 yoars)

Conlours- Horizontal acceleration expressed as a pareent of gravity
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ATTACHMENT 3

UNIT WEIGHT AND UNCONFINED
COMPRESSIVE STRENGTH TEST DATA FOR
SOLID WASTE



fent hy: NAMFR A MOORF R13 KA1 ALRD; NAIR, QR 14:2Y;  Jothax #98<;Page 2,114
e VB 1-1086 .11 1B4AAM FROM DAMES ~ MOORE OLE 440 46@ 8787 P.1

SOLAR TESTING LABORATORIES, INC.

5389 Lancasier Drve. Brooktyn Heights, Owio 44131

mall Telephone. m’im-roor o PAX (216) 741.701)
POSHIC" Fax Notg %71 |wee [" y ‘
&&fﬁ/&p;{i
Collugt, Co. ‘
yr. Ted Adaes Prass § ]
B, KOH & ASSOCIATES, INC. s R e

11 West Main Street
Springville, NY 14141 - g

RE:  SEVEN DAY UNCONFINED COMPRESSIVE STREMGTH YESTING (ASTM D2166) 8
UNIT WEIGHTS
WASTE STABILIZATION BEMCH SCALE TESTING
CHEMETRON CORPORATION/BERT AVEMUE SITE CLOSURE
HEWBURGH HEIBHTS, DMIO
STL PROJECT MO. A98046x24

Dear Mr. Adams:

Solar Testing Laboratorics, Inc., has completed uiconfined compressive strength
tests on preparcd samples utilizing the DKD (kiln dust) admixture es requested
by Cames & Moore.

Sample Preporation

Semgles for unconfined compressive strength testing were prepired by using
informetion obtafned from the three one~point proctors conducted previously with
the admixture introduced et 5%, 10% & 15% of the sample dry weight at moisture
content of appreximately 20% similar to that outlined in t{e Work Flan. Those
results are as follows,

Percent Admixture Wet Density Moisture Content Rr1 De=res
LD pcf o e 0% F
10% 121.3 pef 16.5% lo 4. |
15% 119.1 pcf 16.0% 102,y

The three samples were remolded and compacted to the above wet density for each
percent adwixture. Following preparation each sample was stored in the mold and
wrapped in plastic for seven days. Remolded densities and woisture were
calculated and those resnlts are as follows:

p t Adwixture Wet Densit Moisture Content _Dra D=’ e«
e 125.3 pe 16.1% V0 &. &

10% 121.3 pef 17.0% ‘1959
5% 11541 PC:‘ 16,2% B BRI 2
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Testing

Following a séven day curing pericd each sample was removed frog it's meld and
placed in the testing epparatus. Proving ring load end axial defornation values
were recorded. The deta was converted to stress and >train end then plotted.
Refer to the atteched graph for siress/strain reletionships. Stress, strain and
shedr sirength at feilure 1s presented in the following table.

C s5ive th and Strain re
: - Haximum SF
Percent Admixture Compressive Strength = Strain
5% §9.7 psi 58 3k
10% 67.7 psi q Y8 2%
15% 88.9 psi 12 P 1%
Shear Strength
percent Admixture Maxioum Shear Strength _PLF
5% 29.9 psi 4ol
164 33.9 psi &P
18% 4.5 psi fack

Unit Weights

Four samples of waste were collectec from the stockpile to be utilized for the
test pad. The average loose unit weight is 93.1 pcf. Throe sanples mere used
to determine an average unit weight with mintwa) air voids. The unit weight is
120.5 pcf. The wnil weight of the DKD adwixture 1s 53.7 pcf. Averege acislure
wod teleulated to be 224,

Jf you have any questions, please o not hesitate to contact me.

Sincerely yours,

ESTING mr%
PE., CP6

as J. Perisutty,
ironmental Project Engineer

DIF/ajb
enclosure

cc: Domes & Moore
Nr. Larry Chintella, F.F.
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