
-

,

* '.. ShntNo. \ 3.. g.,'' DAMES & MOORE Citc. No.
I

Rev.No.

Job No2il-52-ma - l52. Job %d Aw, Cloaute- By 14P Date 4/ IMP

Client ChtrENo(i Subject $ldpc 99tsilih - Gd.l- @_. |7o Chk'd.44J Date y/fo/Sp.
'

I i ! l | | | I I I
' '

_db(echse_ | i i l I |

! ! I 1 ! I
~

_Evakde 4%_e_bh%YA i 4 % _.lj a s h. & .
%e! E

'

.

L de_%._ce%]cd&A1A h-skthhk ck)jp.r_[Gc o^ l i

c_% ,. inc'_ l M N IA #E a h ph_ o

f _i | | | | ! I i i

Mecence.3 l ! ! l | ! I i i

I i li!

Muand ,_}h._.b''Ln old Ukdj iQ4. ScMM Ades & EJA% Sid,Mn I |\.
Oo_ esc .dLikdth Ad, \ l'81 I

!

2. R. A. %c. Coj Flvpl S p tGL1Erdr$ % m0J_4'ck_G A _hAS"ler o ;

de4Q44c ,SiHshg_3A . tx - sol% I
'

i !

lI | ! !

T ; I i,

i i t !
| L, ' ' !

A:sv10$h M I! i l ! '' u I Li
: i I iii i-l i | | |

'
;

.,$, ahLO_51 C bMW A-$s & cat
'

v .

_. Nros (funubEhEd
, it'e-V 2.' edcbled.,_ [ML' &hd$ lod

'

| 2, I n c hi_sldtsh W o'F G CA SaoJ-

! 2I ceAhl Sto'peh'_' _
i d'F dstAcX d%es%_, II l'I l !!' !I ,

| | | ! | | | | !! l !

l
'

&1nats I I|
'

l
' -

i1 I Il
'

Fo2cJ__bM 16150Lo !

k cd:vbud We_ eA$Md_M Wdd !sik3 %& u;
'

I F&cs ,k %% ov h4L 2
U i

g 7,e9stws WLce F9'I9 - 12, 3 :
_

=
4

Tboel FN4C'6 8?d''Mw I
'

I l l I | | |
'

9905190129 900413 ''

{DR ADOCK O 724
e4e s tmo



- . _ -- - _ - _ _ _ - _ _ -

She:tNo.2f.'5-

,. ..
, , .

' DAMES & MOORE Calc. No.

Rev.No.

Job No.2G52-ool- J52. Job be\- AVf. Clo1Ure._ By367 Date 'l 11|#Q

Cli:nt Ch&n Subject h\cyne. %MS - GCL Chk'd. </A) Date o/j,/pg

! | | | || l ; '

_cAucutam'ou # : | I ! U._'
! | | 1! I

-

_M i ~l
-, w, : : >

i i. ._

-dlk"P -
'

| | | j

>way y >. ; i
.

. = .

i I. .

's '%j ' = | hm, cifrod. So' W ag.luffh
cMmW dr & derbdc\_en IW =_/M "

Sb| |;| H
= i > : ' _u-r =w ee =

14 I I i lil I i
'

-

te Ed I1 = % 6% n3 _
e- > Tikruliiea of bct, er%

li !! I i ! L
d !62 i _JL*' = \Z.'\' !Fdc.u c,p q , g;y

I T |1Md._mnsd) l3| !
l ! !

i i l i !I I ! II
j | | | j i i i I !- i I I I !'

,.

fi : !12!a}$sn%_M&doja\.hodSc(f.MoIk jI

, i i ~ iv i i i ,

I ! | | 'I I

4ejlhchA a ' 'h._ndtjatbisE_dv13n_.ne. GebWtt. ,b2L&Lcufe w]cocuus.kr!
Msk h%cnA GchI

_kbxerLAcI_42JLsaol aapi Auch iI

M Wh 'o4 k#t
a A m .' g o b M\e_ l ede.+W GcOL dedp' sed !ki

i t i i i ii i ii
0 i i i l i

! I |

il
I | I!

i

i I ! l
'

I I | | | 1
'

:

94e s(mi) |
-__ __ __ __d



6309991177 FLUID SYSTEMS 613 P02 APR o? '99 10:31
*

'
- sba sp3:

. . . .

FIX - 501NS
BENTOFIX* . Thermal Ldck "NS" Geosynthetic Clay Liner

. Technical Bulletin .

Scntofix Thermal Lock "NS" is a needlepunch reinforced GCL comprised of a uniform layer of granular
sodium bentonite encapsulated between a slit film woven and a v!rgin staple fiber nonwoven gectextile.
The needlepunched fibers are thermally fused to the woven geotextile to enhance the reinforcing bond.

GEOTEXTILE TEST MINIMUM TEST VALUE VALUE
PROPERTIES METHOD FREQUENCY ENGLISH - - SI -
Cap Nonwoven ASTM D 5261 1/200,000 sq. ft 6.0 oz./yd' MARV 200 g I m' MARV
Mass / Unit Area (1/20,000 so. m)
Woven Scrim ASTM D 5261 1/200,000 sq. ft 3.1 ozJyd' MARV 105 g / m' MARV
Mass /UnitArea (1/20,000 sq. m)

BENTONITE
PROPERTIES
SwellIndex ASTM D 5890 1/100,000 lbs. 24 ml / 2g min. 24 ml/ 2g min.

(50,000 kg)
Moisture Content ASTM D 4643 1/100,000 lbs. 12 % max. 12 % max.

(50,000 kg)
Fluid Loss ASTM D 5881 1/100.000 lbs. 18 mi max. 18 ml mar.

(50,000 kg)
~

FINISHED GCL
PROPERTIES
Bentonite Mass ASTM D 5993 1/40,000 sq. ft 0.893 lb, / sq. ft 4.34 kg / m' MARV
Per Unit Ares' (1/4,000 sq. m) MARV
Grab Strength' ASTM D 4632 1/40,000 sq. ft 95 lbs MARV 422 P MARV

(1/4,000 sc. m)
Grab Elongation' ASTM D 4632 1/40,000 sq. ft 150 % Typical 150 % Typical

(1/4.000 sq. m)
Peel Strength' ASTM D 4632 1/40.000 sq. ft 15 lbs. min. 66 N

(1/4.000 sq. m)
Permeability * ASTM D 5084 1/100,000 eq. ft 5 x 10* cm/sec max 5 x 10* cm/see max ~

(1/10,000 sq. m)
Index Flux * ASTM D 5887 1/ Week 1 x 10* m'/m'/sec 1 x 10 " m'/m*/sec

max max
~

Internal Shear ASTM D 5321 Periodic 500 psf Typical 24 kPa Typical
Strength'

DIMENSIONS
Width x Length nominal Every Roll 15.5 x 150 ft 4.7 x 45.72 m
Ares per Roll nominal Every Roll 2325 ft' 216 m'
Packaged Weight typical Every Roll 2600 lbs 1179 kg

1. Oven-dried measurement. Equates to 1.0 lb when indexed to a 12% moisture content.
2. Measured at maximum posk, in the weakest principaldirection.
3. Modified to use a 4-Inch wide grip. The maximum peak of five specimens averaged.
4. De Aired Tap Water @ 5 psi maximum effective confining stress and 2 psi head.
5. Typical peak value for specimen hydrated for 24 hr. and sheared under a 200 psf normal stress.

0%'n"1"$2%%%T.Y.22,.%"''"'"*".b'''tOU.DU'*rONYO."DCZT7.dr.r ,
;C'*C2,;i' C%"'" :'.2:t*% ''T* 2.^i|t.T|CC2.2':2.1C t"" ~ 2.2.h"T"
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83

c = the cohesion of soil.
T> = the friction angle of soil to fabric. and

4 =. the friction angle of soil.

Results from such a test setup by Martin, et al. ||3), are presented in Table 2.6 for
four geotextile types against three different cohesionless soils. Soil.co.fabrie frietion
angles are given, as well as the fabrie erlieiency versus the soil friction angle by itself as
per l*quation 2.8. llere it is seen that niost geotextiles can mobilite a high percenta;e of
the soil *> friction and can be used to advantage in situations requiring this feature. A
review and conipilation of a number of direct shear tests on various fabrics against dif.
ferent granular soils is given by Richards and Scott (14J. Another review by Williams and

.

lloulihan |15) covers a wider range of soils, including some sands, silts, and mixed
soils.

m

2.2.3.11 Pullout (Anchorage) Tests fY
y(Geotextiles are often called upon to provide anchorage for many applications within L,

the reinforcement functian. Such anchorage usual |y has the fabrie sandwiched between
i

soil on caeh side ofit. The resistance can be modeled in the laboratory using a pullout test, y
shown schematically in Figure 2.Hb. The pullout resistance is obviously dependent on the
normal force applied to the soil surrounding it, which mobilites shear forces on both sides

3
'

p of the fabrie.
,|

'

*

Test resuhs by Collios et al. |16| show a relationship of pullout test results to shear R
test resuhs with some notable exceptions, if the soil particles are smaller than the fabrie '!'

openings, efficiencies are higher; if not, they can he lower. In all cases, however, pullout t
test resistances are less than ahear test re.sistances. This is due to the fact that the fabric is

,

taut and exhibits large deformations. This in turn causes the soil particles to reorient
/,j y
' 8 ;l!4

thennelves into a reduced. shear strength situation at the soil.fabrie interfaces, resulting in
lower pullout resistance. The stress state mobili/.ed in this test is a very complex one h(O

"

|requiring adthlional research.
y

.i f
, v.

, f'
TABLE 2.6 SOIL TO FAURIC FRICTION /.NGLES AND EFFICIENCIES
(IN PARENTHESES) I'l COHESIONLESS SOIL

.$I
blanufacturer's Coacrete sand Rounded sand .%hy sand '

Geotestile type designaCon 4 = 30 deg. 4 = 28 deg. 4 = 26 deg. g
Woven, monofilament Polyfil.er X 26 deg. (84%) - -

.-i

{Woven. silt film 500X 24 deg. (77%) 24 deg. (84%) 2.1 deg. (87%)
.

Nonwoven, meh. bonded 3201 26 deg. (84%) - -
I[f
,. dNonwoven, needle. punched Ch40 30 deg. (100%) 26 deg. (92%) 25 deg. (9Fr') ,f,

Source: After klariin et al. [13)

q
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D382 Designing with Geomembranes Chap.5 '

TABLE 5.5
FRICTION VALUES AND EFFICIENCIES (IN PARENTHESES) FOR (a) '

SOIL TO GEOMEMBRANE,(b) GEOMEMBRANE TO-GEOTEXTILE, AND
(c) SOIL-TO GEOTEXTILE COMBINATIONS *

'

i

(a) Soil to goomembrane friction angles '

Soil () pes t

Concrete sand oiJ*3 Sand Ahea schist sandGeomembrane g 4, . 30 3 g , 3., ,

OI 24 go,77, yg. (0.6M; 24 go 9g,

reh 2r in sx, _ ,,. ,,,,
,

sniootti 53- go gg 3
5* (0 NI) 2|* (n.72) h, a g g73, , .- |M, (0 56) IM' (0 61) 37 ga gr jji

l

(b) Goorncnibrano to.0cotentile friction an0 cl

Cetunenibrune

l'vC

Grole n hle f .I'i ni f(ough Snicodi Csi E unpg ~|

Inonwinen, necille punshed 2r 2y 23 ,3 ,

conwtnen, snelf-lioniled IX* 2(y' gg. |, ,

woven, ruonohl.unent |7* g3 ;g. 9 , 3
woven,shifilm 2= yx. p. ; ).

(C) Soil to-gcotextilo friction ang!c

Soil types
il

Concreie sand Ottawa sand Mica schist sand aUC"'e stile (4 = 30') (4 - 28-) (6 == 26') o
nonwoven, needle punched 30* (1.00) 26' (0.92) 25' (0.96) c
nonwoven, rneh bonded 20* (0. 84) - - '.
woven, mononlarnent 26' (0 84) - - l'woven, sht film 24' (0 77) 24' (0.84) 2P (0.87) / h

Source: Arict Martin, et al. |8) p

*Ef6ciency values in parentheses are tiased on the relationship E = (tan 6)/(tan 4) U

e

on smooth geotextiles giving the lowest friction values. For reference purposes Part e of "'
Table 5,5 gives the soil to geotextile friction values that are necessary for slope design of ''
lined slopes with geotextiles under or over the liner, "

The frictional behavior of geomembrancs placed on clay soils is of considerable ''
importance in the composite liners of waste landfills. Current requirements are for the - ''.'

e,
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4 TABLE 5.6 FRICTION VALUES AND EFFICIENCIES (IN PARENTHESES) FOR VAmOUS
% CLAY SOILS TO VARIOUS GEOMEMBRANES (9)-

:
'

$ Soil no. I Soil no. 2
Me ML CL CL4fL
Qis

Descripuun r E.(9) 4 E.(%) r E. (Q ) 4 E.(2)
*

/ Soil.co. soil 9.0 100 3X 100 12.0 100 34 100pgt

ft. c., E, (1 ) 6 E.(G) r., E, (9 ) 6 E.(G): *
'

)
.J: Geomembranc.io4,iil

/* PVC H.S 94 39 ito 3.7 31 23 69;

) CPE E0 E9 40 Ho 3.2 27 24 71
i

'

EPDM $0 55 33 M7 50 42 23 67
| |lDPE 50 EM 26 6X 20 17 23 67

Emlumcil lil)Pl; 9.0 llo 35 92 || 0 92 29 SM
i ,

;

: ,,

-t i

Soil nu. 3 si I n 4
,

,

CL $1'.( 11
J i
1;,

, Dewriginon r 11. (4 ) el. E.(9) r E,(9) 4 l'. (9 );
, : ,

'
Soilao+ nil 20 100 .to lin 25 Hu 24 Ho;

,.

- r., E, (9 ) 6 E.(M) r, /|, (G ) h E. (G )

Geomembrane-in snil,s

;I! PVC 14 0 70 16 53 7.0 28 24 1(o
i CPE 1.1.0 65 17 57 EO 32 23 96

1.| El'DM 8.0 40 23 77 7.5 30 20 g3

[ ilDPE 14.0 70 15 50 3.0 12 21 g3. , ' Embsmed fil)PE 18.0 90 27 90 15.0 60 26 100j

h
,

V
i;'
c .S Soil no. 5
| CL SP
.ii
g] Description r E (Q) 4 E.(%)

f-
'

Soil-to4 oil 28 100 22 100

I!
i r., E. (% ) 6 E.(%)
!

: Geomembrane io.uiil

'p]
PVC 12 0 43 17 77

| CPE 10.0 36 19 E6
EPDM 9.0 32 is 82,

IIDl'E 14.0 50 15 og

Emtesed ilDPE 16.0 57 25 Ho

Note: r und r,, are in unik of LN!m ,4 and 6 are in ilepees.
~

8

r
t
-
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ATTACHMENT 3

UNIT WEIGHT AND UNCONFINED
I
'

COMPRESSIVE STRENGTH TEST DATA FOR

SOLID WASTE

:

I

|

,



_-u. .- -- -v -- - a w -- ~ o v v u
t e . 5 -11-19GE . I 1 iG4Mt FAGI DMES - MOORE CLE AAG 4G3 0757 P.12

.. , . .
'

7', .

| SOLAR TESTING LABORATORIES,'INC. 1
5309 Lancaster Ddve. Brooklyn Heights. Onb 44131

|
. Teleobone. (214L7417007 FAX: (216) 7417011

| mm=
_

Post-it* Pax Nele 7671 m %>g
| RNfs0EfA*fVM)' % /Aosta/WreM4
| cm o

*
Mr. Ted Adtes **

|
*' ""5. Kai & ASSOCIATES, INC.

11 West Main Street
|Springville, NY 14141 -- -- -
|

RE: SEVEN DAY UNCONFIllED CGFRESSIVE STREllGTH TESTING (ASTM D2166) 8
UNIT WEIGHTS
tiASTE STABli.12ATION BENCH SCALE TESTIWC
CHEMETRON CIRPORATIst/BERT AVENUE SITE CLDSilRE
NEWBURGl HEIGHTS, G410
$TL PtalECT to. A98046x24

Dear Mr. Adams:

Solar Testing Laboratories, Inc. has completed u3 confined compressive strength
tests on prepared samples utilizing the DKD (kiln du' t) admixture as requesteds
by Cames & Hoore.

Sam le Preparation

Samples for unconfined compressive strength testing were prepared by using
inferination obtained frosi the three one-point proctors conducted previously with
the admixture introduced at 5%, 104 & 15% of the sarspie dry weight at inoisture
content, of approximately.20t sirliar to that outif ned in the Work Plan. Those
results are as follows.

Percent Admixture Wet Density' Moisture Content D "1 D'""
M 122.7 pcf ' "17.4% to*.r
10% 121.3 pcf 16.R Io + 1
IM 119.1 ocf 16.0% io Lv

The three samples were resolded and conpacted to the above v.et density for each
percent admixture. Followire preparation each sasiple was stored in the mold and ,

wrapped in plastic for seven days. Romolded der.,ities and moisture were

calculated and those recnits are as follows:
.

Percent Admixture tiet Density Moisture Content 03 o en e
5% 123.3 pef 18.1% 5o4+
10% 121.3 pcf 17.0% . t o 3 . '?
15% 119 1 pcf 15.1% i oLy

GEOTECHNICAL fr ENVIRONMENTAL. EN51MEERING. M ATERIAL TESTING Fr CONSTRUCTION WSPECTION

onna omcas
3862 East Stteet. P:ttsbutch. PA 15214 TetephonB.(412)231-8600 * FAX.(412)231-6950

FAX:(614) 77741007el chcoc-(014) 777 6o134209 Reynolds Drive, Cotambus. CH 4&'$ t +

|

_
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Mr. Ted Adams
R. XOH & ASSOCIATES, INC.
STL PROJECT NO. A98046x24
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Testing
,

Following a seven day curing period each sample as removed fros it's mold and
placed in the testing apparatus. Proving ring load and axial defonut, ion valuss
were recorded. The data was converted to stress and >Lrain and then plotted,

j Refer to the attached graph for strm/ strain relationships. Stress, strain and
Shear si.rength at failure is presented in the following table..

|

Comressive Strenoth and Strain at Failure

Maximum"

i 5%
~

compress'ive Strength g , Strain-
-

.

Percent Admixture
59.7 psi ?. r o 34

1 10% 67.7 psi 9m 2%
15% 88.9, psi i t P *% 14'

*

Shear Strencth
.

percent Admixture Maximum Shear Strength PIF
.

5% 29.9 psi A S 8'
l 10% 33.9 psi * F##
! 15k M.S PSI 4*8I
i

| Unit Meights
:

Four samples of waste werc collected from the stockplic to be utilized for the
test pad. The average loose unit weight is 93.1 pcf. Three samples were used
to detensine an average unit weight with miniinal air voids. The unit weight is!

320.5 pcf. The unIL weight of the DKD admixture is 53.7 pcf.- Average moisture
| was colcv14tt:d to be 224.

If you have any questions, please do not hesitate to contact me.

Sincerely yours,

N W(2C.
TESTINGLABORATORgI

\-

Dopflaf J. Perisutti, P.E., CPG'
DJP/mjb Eyrironmental Project Engineer| -

! enclosure ,

cc: Danes A Noore
'Mr. Larry Chf.ntella, F.E*.

l .
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