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1.0 PURPOSE

<

This procedura outlinea a means to determine the opti=um construction
techniques for the placement and compaccion of the shell =aterial to be' !

placed directly on top of the final exposed pleistocene clay foundation.

2.0 SCOPE

The scope of the procedure will cover the construction of a test fill
including material and thickness, preliminary material testing, com-
psetion field testing, data compilation, tabulation and analysis.
The final analysis of the data will result in a methoc specification
stipulating, material properties, lift enickness, type of compactionW

h equipment, and compaction technique (number of passes, overlap, etc.).
Once established, the inspection, documentation and Quality Control of

h the construction of this shall blanket will be done in accordance with
|

QCIP-I under the jurisdiction of the Senior Quality Control Supervisor.**

$
g 3.0 REFERENCES

O 3.1 Ebasco Services, Incorporated

h Ebasco Specification
* Filter & Backfill" LOU 1564.482 ._.

U 3.2 Waterford SES Unit #3 - QCIP-1
3.3 Waterford SES - Unit #3 - QCIP-2

N 4.0 DEFINITIONS
d
E None
5
g 5.0 RESPONSIBILITIES

3' . ,,
-

g 5.1 The Cism Shell Test Fill will be organized, controlled and evaluated
under the direction of the Site Soil Engineer.

E, 5.2 The Results of the Test Fill shall be recorded by the Site Soils
N Engineer on Forms QC-111 and QC-112.
:s

[ 6.0 PROCEDURE

ap 6.1 Material and Thickness.
<

[ Material shall be locally available clam shall and shall be subject
to the approval of the Engineer. .It shall be free of vegetation,
organic matter, rubbish, debria or other unsuitable material. One.

,

layer of material shall be installed, such that the final in-place-

thickness of the filter blanket shall not be less than twelve (12)~
~ inches. Care shall be' taken during placement and compaction not

to disturb any asil instrumentation which may be in place. Inspech
; tion of material condition, ' placement and compaction shall be recorded

on Form QC-93.

I 6.2 Preliminary Material Testina

A 250 pound representative sample of the clam shell material to be
I used in the test section shall be seit to a testing laboratory

$ (either on site or off) and the following tests be run under the
direction of the Site Soils Engineer. Results of the Laboratory.

,

Tests shall be recorded on the appropriate QC Forms as given in QCIP-2.

4 rnou m c.9 D7-19-70
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' 6.2.1 A3nt-D-422-63 - grain siza distribution (sieve analysis) - ,

Several tests shall be performad using sieves from +3 inch |
'

to #200. From this data, the following indexes shall be

calculated: (Form QC-91 and QC-106).
*

N .

6.2.1.1 Fineness M ulus - Defined in ASTM C-125-68

6.2.1.2 Coefficient of uniformity - defined as the diameter
,

of the particle at which 60% of the material is finer
divided by the diameter of the particle at which 10:
is finer;u

k D60
C y u39

5
. .

**;. 6.2.2.2 ASTM D-1557=70 Method D - modified proctor density -

y five point proctor curve. (Form QC-87 and QC-88).
2 -

. . *
! 6.2.3 ASTM D-422-63 - grain size distribution Isieve

h analysis) - several tests shall be performed on a repre- '

g- sentative sample of material taken from a blend of mate-
O rial used for the five proctor pills (after compaction

::: gradation). From this data, the fineness modulus and

M coefficient of uniformity shall be calculated. (Form QC-91
g and QC-106). ,

al 6.2.4 ASTM D-2049-69 - relative density of cohesionless

{ soils - several maximum and minimum density tests shall'

be performed. (Form QC-108) -

I E
M 6.2.5 ASTM D-422-63 - grain size distribution (sieve

]' analysis) - several tests shall be performed on a repre-

3 sentative sample of material taken from a blend of all

8 ' material used for the marimman density tests. From this
ee' data, the fineness modulus and coefficient of uniformity

)| E. shall be calculated. (Form QC-91 and QC-106).
: e-

g 6.3 Compaction

h The degree of compaction required for the clan shall filter blanket shall
~

C be established by a field testing' program in accordancd'~with the
4 following procedure: :

I
6.3.1 After excavation to the top of the Pleistocene clays at about,

i elevation - 40ft. MSL, a quantity of clan shall material,
sufficient to cover an area of about 50 ft. by 25 ft., shall*

,

be placed in the condition f/c.which it would normally be |
dumped from trucks. The thi uness of the material which is-'

put down shall be such that its thickness after compaction

shall be about 12. inches.

6.3.2 Three steel plates, 12 inches square by 1/8 inches thick
'shall be placed on top of the final graded material before

compaction as shown in figure No. 1. Their elevations should |

be read before any compacting is performed and recorded on '

Form QC-Ill. -

!
-

. <

.

/1O 99 9A%m ee. o.m -e
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1

|
1

6.3.3 Six steel drums - 15 inches in diameter and 6 inches high with )
one end removed (cut from S gallon buckets) and a perforated
bottom as shown in figure No. 2 shall be located at the end 1

of each test strip as shown in figura No. 1. These drums !
should be placed in location prior to the shall placement
so that they will be completely imbedded in the shell material ,

1during compaction.
m:
9 6.3.4 Two passes shall be made by a large pneumatic roller (10 Ton f)
2 and a large dynamic force _ vibratory smooth drum roller (10 Ton f)
g each operating on a separate section (See Figure No.1). After
y each set of two passes, the following measurements and tests .

g shall be performed and results recorded on Form QC-111.

6.3.4.1 The elevations of each of the three steel plates in each'
g section should be measured using precise survey techniques .

e,

{ 6.3.4.2 One in place density test should be run in the close
'

o proximity of each steel plate. The in place density
*g tests should be performed using any of the following

g techniques; the results recorded on Form QC-83.
3j .

asi a) Sand cone method ASTM B-1556-68

b) Rubber balloon method ASTM D-2167-66-

E --
, . . , -

, _.t____.- ..

8 -.. . . . . . . - . . . - . . . . --- ... -
'

in - 6.3.4.3: One steel drum shall be removed from each section with a
EI . . =in1== amount of disturbance and carefully stored on the

side of the test strip after each set,of two passes of' '

we . - the roller. These drums shall be properly labeled and
g- constant head permiability tested at the completion
o of the. compaction phase of the test fill. The per-
U lamabilitytestingshallberunbythe.SiteSoilsEngineer
$ in accordance with Figure No. 3 and the following
M- procedure _and results. recorded.on Form.QC-111:

y .mi M=-- ch= mold with'shall on too of the dis-
,' tribution bucket and tape the seas with duct

.
: *== or seu=1

_ . _ . ___

e

kl__P. lase _ghe_ tog _ collar on top of tha,_ mold _with shall
and tape the seam with duct tspe or equal.

f .. Close valve #2 and open valve #1 to fill the 55c)
. . . . _ . . _ _ . . _. . . . .

'

gallon _ drum. Let water _ spill out. ,

, , , , , ,

.

d) Open valve #2 until the discharge hose is passing ;
all the water on top of the shell mold.9

,

$

1 _ . - . .. _. ,.. .. ..

___ _____ _ _ _ _ _ _ . _ _ , _ _ . .__ _ . _ . _ _ . _.
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e) Let the system run for two minutes to reach steady
,

state conditions.
i

f) Slide the 5 gallon bucket under the discharge hose I

and record the time.

g) Record the time when the 5' gallon discharge bucket
islustI~ full.

~

/
"

,

' ~ -nJ aspest stispsTsnd G-EU5 m6Yi~tinies7 ~

Steps 6.3.4.1 through 6.3.4.4 should than be con , , ,'u
@ continuially repeated for sets of two passes concluding
* with 12 passes or as otherwise directed by the Site
Q. Soils Engineer.

6.3.4.4 From each drum of material taken from the test fill,

M one grain size distribution thiit and one density test- -

,

* should be run
g .

. 6.3.5 The results of all tests and measurements performed will be
recorded on test fill susanary report forms attached to this
procedure.

. ,
! u

E. 6.3.6 A series of curves will be . plotted by the Soils Engineer on Form
8
,j . QC ll2, besta on the test results. These curves are as follows:
w

~ ' ~

$ 6.3.6.1. 'Averagi settimment (.01 inches) VS number of:

g passes - settlesent will be based on the incitial
reading on the plates.before compacting as a zeroM

datum.

I' .,

g 6.3.6.2 Average.Z compaction VS number of passes - the lab-

,; oratory standard used as a base for the determination of

g- percent compaction will be either the modified
6 proctor density (ASTM D-1557-70 Method D) or the
g maximum density (ASTM D-2049-69) whichever has the

smaller % of breakdown. The : compaction shsll be
E: d. fined as the in place ' density (#fft ) divided by3
O; 3*

the base laboratory density (#/ft ) I 100.
M
|, 6.3.6.3 Average Fineness Modulus VS number of passes - The

fineness modulus.should be determined in accordance,

with ASTn C-125-68 from the grain size distribution
g

tests results previously described in section 6.2.5-

of this procedure.

i'

6.3.6.4 Average coeffiaient of uniformity VS number of'
j

passes - the coefficient of uniformity should be<

- determined in accordance with section 6.2.1.2 of
this procedure based on the test results previously i

idescribed in section 6.2.5 of this procedure. '
.

6.3.6.5 Permeability (CM/SEC) Vs number of passes - The
permeability shall be determined in accordance with |,

$ procedure in section 6.3.4.4
.

'

|

i n _ i e . - r. st . . -.

'

!
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6.3.7 All compacting shall be done in the presence of the Site. Soils
Engineer and shall be subject to his direction and approval.
The analysis of the test curves will be made by the Site Soils
Engineer and his interpretation of the results shall govern.
The Site Soils Engineer may also, at his discretion,' require
any modifications in the testing program as may seem
necessary in order to accomplish the desired results.

m 6.3.8 After the Site So4.ls Engineer has made his review of the results

f~ of the test program, all work associated with the installa-
tion and compaction of the in-place filter blanket shall

h follow the procedures used.during the testing program as
closely as practicable, except as specific modifications area

y called for by the site Soils Engineer.

.$ =

*~ 6.3.9 The use of shell material of a different type, or from a

h different source, or the use of a different type or model

g of compacting equipment, will require new tests to be made
z to determine the proper number of passes for the filteru

blanket.,
u
E 7.0 ATTACHMENTS
:s, .

E 7.1 Test Pill Lavout .

6
7.2 Clam Shell Permeability' Mold

7.3 Permeameter
.

.

7.4 Quality Control Formsg

h. ,

QC-87 - Laboratory Compaction Testsa)
a-

g b) QC-88 - Compaction Test Graph

[ c) QC-91 - Sieve Analysis j
U |

4- d) QC-93 - Soils Construction Inspection Report i

h. \

e) QC-106 - Mechanical Analysis Graph Of Granular Materials |
! f) QC-108 - Relative Density Determinations of Cohensianless Soil

g) QC-111 - Filter Blanket Test Fill S ry

h) QC-112 - Test Fill Curve

1) QC-83 - Rubber Balloon Density Data Sheet

->
.

I

sanow en c.e (17-17-74)

. _ _ _ _ _



|

.

..c . .. _ ._ .. .. _ - -
_ _ . . _ < __ __ _.. .__ . , , , , _ . . ,

!

l

; EBASCO SERVICES INCORPORATED NO. CP-203 |
'

. . . . .

ISSUE: A . WATERFORD STEAM ELECTRIC STATION - UNIT No 3 PAGE: 6 OF 8
'

7-| | VlB2ATOR.Y 10 TON !
l iSMCCTH DEUM PN E'.JM ATIC. |

A-d',s'-c'. s s' d _ ,.i-o')

i | !
,

s o- ,

-f, @ !@
'

e m m m*

g y y w w NMER OF= a

Ig i .-
' L ECLt.E!7 PA4454.. ~

k m & BEFCRE & CVAL
4

"O V / FP.cM G'M FILLm

. -\ -- -

5. ;
- -w ,.

|$ $$$$U QDY

g -q eye iz w $e ,
,

,

m - m m
o ,' u u

I =0
' '

!u i -

8 _0 |
=
2 i.
s; e j.

w m m,

'

a Y W-

N w .v! stesu
'

! o
= _i PLAerE (TYR (, PL)

|- o -

8
' W W

, - m
M*,
=: .

N -

05 I

E.' -.o.
N 3,

4

.
.

. , . . . ,s.
.

- ,

ZG' |
'

C 7
..

- PLAN
ss.s.

Y FIGUEE I
#

-
.

i _ _ , n ,_ , ,_,n
.

.

-_ _ _ _ _ _ _ _. __. --



_-_ _ _ _ _ _ _ _. _ . --
- - - - = - - - - - -

,

. . . . . . . ._ . . . ,
,

e g
, . .*

*
. .

*

,

cAc,c i er

WATERFORD STEA!! ELECTRIC STATION
1980 - 1165 ?!W INSTALL \ TION - tfMIT NO. 3.

'

! SCILS CCNST RUCTIO;4
i

inspeciica Rcpcete
,

'

Dese mits we she, ny-
4

+.
Asee Weeked 5

'

. A. ege Ele ,esien: 1:eet of Shile End of Shifs Tesel Leeds

Censervenien we L' Accomplished. Ceew end E,vipmens *

'

_J
<
N
LV
Z
(AJ

c . .

.

Yleek of the Ceassevenien Engineee fee Seils '

.

. .

*
.

0 rgin of Mete,iel
*

. . . .

Type of meteriel, dese,3be (when /-he,e, eeeresse. I,eeen, see woe, eene.*minered.aea asteem, wher remedset estien wes re&ea7
*

*
.

.
*

.

*
.

.

u t, m 6.... a.,e ed u .ii, ,iesei . .

,

. .

*

#2seeing (reesea foe. k.w mush, when, whee )
.

'

g
-

.

;g .

I d (sylne (when, how, new meen, wae,el *

e .

-.

* .

I Plesoment (fe**is s. se&s.g. file obsehness; desses6e) * *

I .

, ..

'
.

.

. .

.
.

:e e ks es.ehed me reamter ee eroeses ees .. u ea end desesse., or.eek seme,ss

. .
,

*.use - - -

Forst No. QC-93 (9-17-75) -

tecosrsnutu earu
. . .

4

---- - -------c-- . - - - , . - - - - - - , , . , , _ - . - , - - , . , --n,,,--- - , . - , , r



. - . , . - -. - . -- -

e
_ _ - _. -. _ -- . . . . .

7

* *, . .,
* e,

.
*. e, e,

,

,
oc 2 07 2. *

. , ,
*e .

*

* .
.

i

Unie s used, model, senseessee*6 nwebee, feeevency when checked, when mellwnesiened, eeniedial esseen teken fee eesh
'

I

c ou s-u r w T wo. as o o c i. w o. [ rncoutwcv viuc Feetourwcv T ud t ' |rncoutwey { r au e i |

t i|.

'
.

I ! li

!

l.
'

f
-

Speed of To-ing Life Thini.nes s Compected
Coveeeges Reeve sted Coverages Ci s~
Aee seems being missed by compactnes? If se, wheee, when?. Wee is compaction patteen?. Is is settsfactory? If not, why nor?

:lwee shoreen eene<ked)
. . .

Teses feiting. Whee remedial eesien won eet en? When was the sees eesessed? How many estre coveeeges were requested?. In wheni

weess? Wes eetwest fulfilled?
6

. .

. .

.

.Raangelsa (lasivde neaeondermier to specifleefdeas times end feestione of eesh remeeb)
9

*
. . . . . _ - . . .
'

I

t .

,

p e's Number of esverages on life poesielly compacted late shife<
j .! * Numbee of lifts pleeed end eenpessed rhls shire *

E
| r3 Nue. bee of covereges en lift poesielly compoeted es end of this shift

.

| A shseek seer be were<hed se seele of eroe beene filled end eenpeered lodleeting eendiesen of ereo et end et shife. eeveseses
eempseed. eevereses needed in Indieeted erees.

.,

lasseees.eas to esed essiveeseviens wieli serbeenseessee(s)

s

j . .

.

.

Esemseiee6 ens. disewesions, deelslesse -

.
-

.
.

.

.

. . .

I

onesee ; reesene emensee s toe.ooere., .o.e.es..,, d.ed,s., ,elseme,ese ee.de.,,, e,s.

,

|

*

.

.

Fem No. QC-93 , (-17-75) ..
.

* e,

.q

, _ , - - , . . - , . , ,.n. - , - _.-- . - - --- - - - - - - - - - - . . - - - - . - - --- -- --



___

.

____ _ _ _ _

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

.

, ' , EBASCO SERVICES INCORPORATED t10. CP-203. .. . .

ISSUE: A . WATERFORD STEAM ELECTRIC STATION - UNIT NO 3 PAGE: 7 0F 8

7.2.

MOLES DElLLSD 1 CN CENTEZ$YP)oo o o o
ooo o o o

cooococoo
ocoo oo o ocoo
ooo o o o o c occo \I c o c o o o o 0 0000'',o o o o o o c. o o o coco ( TGEL 4fANDL5 &)

..oo o o o o o o o o coo fw
o ooo o o o o o ooo

.

\ oo oo o o o C ocoo
\o o o o o o o o c oo

E oooooocoo
" ooooooo d

"i oo 16&fGTEELDPuM i t2* e si .a}
'

'

s
I

,

PLANa
" NIG.

.

u

5
'

E
=; .- s

*4' c= p e|=us
,

-
g -- 3

~
.

( SF_.CflON
'

,

8 4.T.4 .

es

E:
e

E.
. ... sm. . . * '

3 PEPMPABILITY MOLD . . . . .
n .*...-FASE!!cATED FIECM IBcT' rom o
g '. seu.. o=um en suust wm.F
4 - .. - -

. . . .
--

% 8+ HCLES Ob(INCH CN CENTER.,,

,,
AND %"t $' FEEL HAMDLE,

-

.

_

KOM ET Elc.
wr+

bhhb 1"
'

enow wn e.s (17 12-7ts)

.- . . .



__

. .

.

b.
- terrATIONS IN THIS, COLUMN INDICAT,E_WilICil CHANGES IIAVE, BED ( MADE

~

l,

- -
.

rg . .

= . .
-

g
-3 $5

CONSTANT HEAD PElaMEAMETEE bl i-

?
-

[> 4O (

0 I

h |
_ _ _ _

g a asum.e me craruxe ,- .

n
0 ',
O

g-- OVERFLOW @

) T4 3 - :

8. j- 'p g i

i~

g 55 CAL. DEUM ,

- - - on :

NUp- Mm :
valve | - ,2 g8o

h
~

p fop coLLAE..

I 2 4 Dl4CHAPGE l-lo6E. ''/ .h2
a

. g

MOLP WITH SHIEL.L. N
-

COHHECTION 'fAPED dollif g t

,s -, ;
i

' ' - ''
To NATER Soutts VAL.VE 2. Bt KET

'

.

') -
>, x

n

$ P
1

L
M

WOODEN RATFC!dM EST 08: 5 Gi At.15UCKEST &
- 6" HMill T HOSE C.OllHECfloii P"

.

(DISTEstit.100ll IttackED % o

i" l
.

t
.



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

.

, , . _ .__ . . . . . ~ . - - . - - - - ~ ~ . - - ~ ~ ~ ~ ~
-

.
* *.*.

.
.,. . . , ,

* * *
. .,

g.p g__ -_, _ww-

WATEITORD STEA}f EI.ECTRIC STATION
n ua u t . s.. u o s .... ...... ..1980 - 1165 :"..' I::S TA .LiTIO:: - U::1 T : 0 . 3 o

DENSITY OF SC:L !!! PLACC - RUullCR BALLCON METHOD
~

- ,-

(In Accaro*ance Wille ASTM D2167) . .

TEST LOCAYlott
..

.:TCST ELEVATION TCST DCPTH '

, . *
.

SCf L DESCftfPT ON

n z. - - - i- -
' _.

.

O. ocsenser ON ou A.it iT v

.
'

1 |aisi.I ne. din, with A,,...... .,. T+.: H.I. sis.: *
,

.

.. v.s . Indic.e., l
- eo ts

4. Pee a spe .n Liq.id (s.m. .. t.r C. lib. Cli sk) p.39,
.

,
e. s ,ct . w.1,he (.. .. t., c. fib, ch.c k) . Ib-

v.s . ladie. ., n..di , -seh A,,. . ..e, T.E H.le d 0.lf,..n lati.e.d in Hel.2 *
ew 18.

3 v s. .t T.. H.t.. (2) - (1) .' ev te,

*4 w.tehe .t u.r.: s. n. ..d t, T..: Hel. ! lb,
i

s w.s,he u.3. . c .. s..,s. b.t . o,ys., (n.r., ..T.br. : , AsTu D2147 f., ula. we.) .s.

.

s o ,v.i.h...tu.i.. . c ....s...i.

'
- -

. .

j 7 v.. .e.,e c ae e. w = cs> - en a 100 -
>

r.g ,. . .

c
t

.

j w. u.se wes :. .t 5 11 n. J t, T.. H.le, 6,,= he s lbhu tt
I

itR '.dt, T...it.i.,6 g h .toot o.y U.3: w.s he ete g sb4. to

tansansas .. . . *
.. ,.

.
.

:

| .-

1
-

.
'

.

.-.

.

mym.;;;% .a 'm& .edU -

c . . : . . . ... mi,TT*-'''' T-7.MtW.M47'i.-i'W.---
.

. _ _ _ ---
-

- - . - - ... _w-----=.- _ _ _ - -,
, ,

Forst No. QC-83 (9-17-75) **
.

- . . -. . .- = _. _. - ._ _, _- . .. _



.

____ _,,. ___- - - 1
. _ . -

.

. ' ' '

i m , y , g - ,g - ,, . -=r=*.
. . .

*
.

*

WATERFORD STEAM ELECTRIC STATION - - - - - - ~ ~ ' ' ' "
.

,,

1980 - 1165 MW INSTALIATION - UNIT NO. 3
LAllORA10RY CCMPAC180N TCST

(la Accordance n'is', ASht Of.,93 cv Ol557)
,

TEST LOC ATION TCST CL gy ATION

ll AT Ent AL. DC&CRIPTION
x

s -

SCUIPMENT BOCNTIFIC ATION

H.sw.I Ste*.
8AMPLg D.se C. asp..eed

^'' '* ** *" '*"enEP A n ATions Dese Min.d
O o .a o.a.d

.

O sid e oi.- i-'uCLO es,.., v.s . u.u N.. !-

54e n.s.ne, ;, .

TYPc O sieAAsHo o ra.-i a :H .--.' '6 8'.- A.r.' .'.v-
a

Ceu ACr'oa O a.d ^^5No O o*~ xa..di o , is ,. i.. is, v. . . . /i .r . , . t.v,.. * '
,

TEST NUNDER l
*

'l 1 2 1 3 4 S i

3 Wis.e Added

* Wet W.t Seil + M.ld la g ~

*

Wet M.84 la g

-
e

Wet W.t 5.il la *

, V.*st D.m. ley,7, la 16/s. fe ' *
.

.

. COMP ACTION |trATER CONTENT REFORE .AFTER REFORE'lAFTER 'OEFORE AFTER 'EEFOREo AFTER nEFOR.") Ayes-a i

C.as.4 e N.. ' *
.

Wee C.ne.faw4 W.e 5.12 la e
/

Wes Cene.3=ee+ 0 y 5 38 la e

'

4,e t*.see la e
.

det C.asein.e sa ,

'. fee Der 5 31la e
*

.

d:en C.meene. T.
.

Avg W.ee, C.neens.15 *-
. .

3ey Dan.Ie ,74. IC/s. Itr
_

cauAnsts: ,
*

*. ., ,

#
M H.=e 8 e de.. 48 6 b .ww .4e48. .l.ia.t O r . =e b O ss. .
M Dee e of dittsi.ter e e*"ias .an v/i **r** . 45 a.aw.P Q w. d O a.di.- c..,s

.

.

q 4. . . .. .,i.. C u, . ne. . ,, .%
'e u <. . . .d d . . ., . v.. O a- e' .. -i . .. a.-6...

n e . .. .
t .

.

i
'

8C.i..i... ., y, n. . wen M.u . . ... . . ... . 4.id r ::e pf:m' ar;;' * -
-

'

w . ,t.. - .a . n
- - - - -

~..m .q.w - a.e m u . ..., m a -
.

' '
--

Form No. QC-87 (9-17-75)
,

. .. . . .wame:rz .m==r.-- - -_- -
, |

.
"

*
.



.. - ._. . - . - .

.

,. -- - ' - --- -- ''~~',.%,..., . . _ .,

+
.

.

T' -. .
.

m I t(
- ,,

.

. .| 3 .

{ . . _ _ ._ _, ._.. . | ._.

[ .{. . i. WATEI' ORD STEAM ELECTRIC STATIONJ__ .. .. . .. ._ _

} | i 1980 - 1165 }M INSTALLATION - UNIT NC. 37 | COMPACTION TEST
'

<
,

''S
g | (in Accordance Witis ASTM 0698 or D1357)

*.

!
'

s.
,. )'

-| vast ov. * nave- )
,

-- - - - - -

,
. ,

1;
__ =-_ . --- ! . _. '

DRAWN SY
|

110 .'

_! I I | '_5, !
--

-
-.

__ .

I i | I,

i ,X
.

4 - ;o
o

- -- .J | J *.*

-j-}\ conves or tor. savumAview ronu
| | [ } ! secc Fac onAviTV couAL. To.

$ 105
| | t

*,
i v <

W i l'

_

a i tu -

' a
.

|x, -
< 0 - 2.75\ ,t \ .3

,\
--

O - 2.70 .-j'" | | i i\k9 r* "
; $ L. XW /[= a .-- : NNu-- --

E iSk\l\ -
s

| | |KNNK-

"
xiNKN

j !
:

i i | NNfNK
'-

.

| ' Y0 =
*

|
' \Ok'

! \.N'
.

\t
|

. .%-
| | |\\k" *

i i i N.

- *

.s
i i

_ . . - . y s;i
.

s:..

ge I
! l ! IN

'
'

S le IS 20 25 30 35 40
NATER CONTENT.PER CCl47 OF wtlCHT| .

i

l ,EE . E's"cII " 5,"S" "o*,We%7., soit ocsenietion on c64ssaricanoa 4=o samesc Locanow
uma nn, e r. v iu.,=

I
.

| . . ..,
. . .

. .
,

.

Farm No. QC-88 (9-17-75)
*

-

,
-. . .

e

,v -,--,---n. - - . , , . ~ , , w - , . + - - - , - -. - - - . , _ . - , . , - - - , - - - - , , - . - , , , - - ,,



- - - - -- . .- ._

.a....... - .--~ ~ ~~~ ~ - - ~ - ~ ~ ' ' ^ ~ ~ ~

d

'

P.*N 1P..au.ns** -u...n.==. -- "~-* i s.sv o
! ... - . .

. .

. .

WATEITORD STEM! EI.ECTRIC STATION
.

1900 - 1165 PM INSTA1.IATION-UNIT NO. 3
,__ ___ .

,

$1CVE mud.YSt5
-

(in Accordo..cc Wett. AS tat 0.:22)
. .

TCST LOC ATION *
TCST ELCVATION

LI AT Cnt AL OCSCittPTION
.

, ..

C@UIPMEN T IDCNTIFIC ATION - ,
,

io . ... ..... o ...e + . ..i..

, enc, n AT.Ou O i8. o.3.d 5 83 n..t.. u ,6 . O n.it., 5 3i5..L.d. O v.. O w.7

O o o.s.d O o..h -

wCIONT or TOTAL PARTIAL Soll NET Ai?;COy TEST SPECIMEN SAMPLE SAMPLE o.: .??'$ 54 r V E
C .. l . . ~ . . | C ...... ...- h.,

.
Wes ht Cent.ia.e + w.e seil in , . , , ' f welche C.ns.4n..+ 0 y $.at la , *..

.e

Esist e Conseine. + 0.y 5.;t is ,
| wegehe Cen..in., in , *

i

..........i., ! .... . o., .. .,
,

. o . C .. . . . . , met,e7,5 u|- v.' .
Wright Day Self. ,, la , wes, sis Day 5 44 fe #tyd..-..ee

T..e
av.

; .. C....n.. . . 2 - g . ia r.. . i . ....h. .
-

8' E "

o ,,g[, g g
**EFE

b, j O ~-.43 = .
-

.EtcNT SIEVE wElcNT SIEVE + wcT OF ACTAIN CUMULATIVE WCT CUMULATIVC * FI'4En
., ~

* 88 0 . , u.,, IN e SOsb see . En 308 L IN. g RETAINED IN g
., g

! * NET AIN ED N. y g g g. n * *
..

3' 74.2

1)P 32.1 ~ '

3/d* 19.1
-

3A* 9.S2

4 das * '

|
.

.

ie m.m -

|.

P.a . .

Sempie w..hed s200 $le : O v.. O w.. -.i. s..- wrd. -.... T... O v.. O u.
sk. ,.32 - -

4 4.M
.

10 2.89
*

,

| 30 * 4.84 . . '
1

.

1 # A4
*.

i se e.3se ,

see e.14, - *

3,
-

300 0.074. *

r

LEasAnsts:
..

.

.
. '

.

m n icai (Cer w tu.auves v ..1.run c. rs.ccxes . , . .... m Tc. "
- *

. . .
*___ . -. - - - .-

Form NO. QC-91 (9-17-75)
_ _ _ _ - _ . . . .. -.a. . _

*
,

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



. . - . _ . . .

*.
.

. .

_ . . _ _- ---
. .. =.=- : --_..:.- _-=

...
.

u .ts:::aa An umsvoa .i.nlaana4_- - - - - % V6 ~ ==o-' * 2 - R ... S si a 3 2 3 2 8 58'
tec~ ~

CD-

I : 11iiji'9 ige'l!':::.;:lll..,l:i. ;iesI.i |t ili ::::i ili l
I l.ilin ; i. .i

i.
ii... ..

tilt i= :'
.

I .I i ~ * iji
tet*. ! sei1e4 e I g 8eI! .t: s* le*It II 8 y$ '$' '"

' 11 ' | |, jTT ilTfii' gi llTJi|Tiliiji
- ~

;jI'le!!"| En'!
~~'

se i * * ;* esse.
-

'T
s t * |* 3 8 e,

-- i| ,e +TT! :|; ! 1 {- i j a i ! -(c'J --- -

ei
-

a:: .s.
i l h. t . ::lii; l

rr f*O re s.- t =*

' n : w :: r-]i
- "-* ? ---- = m U '-

.

1,.Ii

: r, i- i. e m ,m e- --

, , ! ,.p. .;_w.t..:._i r.s' ':
r rv -

iE <==

. : :.
.r r.n-,.: . - - -

. 'r-N---frt
.

w- J-4i _ .,.r4 f:. a . E., : :- -.., -
. .

sn _L. t

.

'< -.

~~*: : ,._. 3:" :-.4- =g i ;
.> 4 ''

- . ,,m -

" - :--- *
..

,..:
- . :.. <~-. 's1i -.. - .- -

.** -

80' *
e''i gtgi;l

- . i
I |

. .i i.
- go=e | | i >

-'

| | ' ', I ' ,' j
I

,-- -i . = g- :! i
v..

c o- - _L, '' '
co- i d :

I 5 l' ! |||I l.|!
'

i
|4 I!

,

8
c o- _ || | !. l.,

.

v
i 50 ii

;!i 11.8 i a | | ,| l' 11 s i | - |ce ..
|I!!. I

-

|.j
'

,
,.:: 1 1 | | I si is: :li ile!I I ! I tu

!It! | |Se.
,- trj u.J i t. . Ie ! i. 's* 3

-
t i i e i

.

ie.e it i a" IT (I 8 .. .

{A .. ||$ i, ji i*(Y I6?| t' s Il' I !tI 1 38 '.*I
.

."

e ~2 c~- -

~~ '
-

- -

i| | | i :- g -
i i

,se =*C .h! I I |
- r

.J t.e |. | 8i
$ d CQt

/ s
*

-

14. o e e i 1 l ,,, .

m i e i r *
:: : . ,. se e t i i . _c g 9 .

. ,

* *

' . ' .| d 's
*

e ii6 ett ieii e *

, ,
.

.
hi 6 1O CS

i_5 -Q
i

. ,. -

.. 6
-

i'1
- u

. - i c, .I || I r ll :' il 1, i l I l I | |. 1! _ C, .e
.i

.
. __ .

a 'Q ".
c

_1 ! ! il I l | | | | | l- r ; 3
.

, ra .c -

ty 2g O
g | | l i *= .

i | |4 [ j f

_

3 m
.

.r --'-- = -d- --- -

r - :
-

'.a
j'q_-

i 1 .
.

$ #e, '
' ~

r-i-
. .
. -r, t-- ,

a,_ y,,3,

d. g I
__. _._-. .

, ,

_.__!._
e, ,

.
i,, ..

-

i
|

- u.
4

'2 h 3 Cl ;-'- p ). -;-
T .. ---F- -- -

,

| |
- .

.. .. __
.

,,
-

*
c7, ,, , .

M, < :_
g' , , i

-,, ,
,

I , ,

b; 5
u_ c
3 :>

,

; i
- v w_ ,--- .

lo.
, e-

i i.. - - L j. ' -| --|- 2'- 2 ' :- -' - --.

1-
-'- -ri -

I .- !il : _5 I

i i I ' i ii .lim ,,, =_ _..r ' - ..

i
|I -'| - l

'* s
ii. .

''
t- n-

fi i ! ri t ui [T. .f i. ....
_ , , _ ..

. _ _ _1_.' iT.
.. . . .

. oi oe

Ij.t.
.. ..

,.

' -a :,i
_,.

. ..
-

=
E ||,1 | [.,l.|_; ...

_..
,J.

. . .. . -__ . .

..fi t i !!
.L'.I

g
1

I. .[.
.. .J. _!_L; . d au

-
, .c-. ,

.f.i_.l_!.' l l fi
. .

ce
l' l ' ,i .

__ >, ,_ . _

I
=

' ae , , .
,

g 2.,
-

|;| .

,

, o

| |
= ,

|| ,1 |
._ . -h.. |

,-- :t ., i=
m ,, ,

I.. l.i..
_.

. |. . l.. .
_ _. _ _ . . .

-
r..

. _ . ..

4' |
.;".

.

.I
... . . .

. .

.F
-

.14 l.i r~T. I~. .F ..
. . I. .. .. .

.i
<i o ,..'

, . t.. . e 8 e'., e | .l. .t ..,.,l.. ._
..

.. u. . . . _ . . . .' I.. __t- -. +1. . .-1|
i

. . L 1 lit

1.|..':_!. - ....'c n. ._

I I. .

,a

,6, . ljj.!
. .:

... . . , . . 4..

..' :.... c .

..;./_q.. .fl I 7
'' |-

.

|L ..L . # .1
! !

~~ -fI - ]1

..

r -
11

- - - -

|'['
1 | 1 1 - - 3 23- ' ' - ' - -

(oi

, .- r
__ !.,..q|

u
i

' i- ''|:' } i 4
- .a

1

. .[- l ':

'li!I lilli;||| ||1 I l ;.l ..

| ti !!il | I f|| t|| |co: . E ,'$

.. I . : . |,. = * >. . . .. cr.. ..
. o

"
. u ...11!. 6'I .', - 1

-. - _ o
$ ,,, . ,.

E R S 3 C 2 R 2 E. E i .i h
a

o
IllDrtM Afl U3fil:1 .t!!33:!3d I.' , .h 8!!

I'.J o
s.,I -

. * 0. ,,
. g

' e ,
, O

,_,, . .. ... *~*se****-***~ "
_ .!. ara..=--***

! *

._. , _ .
_ _ _ . _ , - . _ _ _ . . _ . ,- .



-_.

! *

-- -n- - . . . . _ . _ . . . . . . . . . - _ . . . _
,

* *.. .
.. r, .. . ,.. .,,.. _. m' . ' s m o.i . . .... :. .. .: . . - - .,* * . .

.

*
.

*
. I

WATE!LJORD STE/J1 ELCCTRIC STA* TION
~ ""'

1980 - 1165 W ll;STALIATICN - UNIT NO. 3
RELATIVE CEt:5:TY DETEf :.'.!N71:0N5 OF COHC5!O !LESS SDIL

iln Accordonce n'i:In AST.t D20.19) .

TCET t.OC ATION TC&T CLCV ATioM -

6486 OCScftlPTION
-

g.

S

CCUlPMENT fDENTifPIC ATION MOLD SIZE
-

_ _

M AXIMUfA - .
-

OcwsTY O vib eiin. Toble O o'he. O wee Oor
og T r. n ni N ATsoes

vsortATsuo Feequency cyc/Sec Sutche's, Ib, Ib/In?
T ADLE MCTHOD Dis place mens in Vibretion Time Min

* * **MIN tf4 U M * .
3

DE N sI T Y C 1 -lach Fwanel O li-la.h r nnel O se..e i51ET Er: PIN ATRON
,

*AsNit.tt.M DCSTitiY f7CT E R.Jtef AttC'N I U *. RE L Al tVE DESTINY) f M AXIbtUtt CESTtNY (1E T E f;Miti ATION t t0M eC L a y;VC D:* ST:*i'*f

Test No. t 2 3 Test No. H 2 3 |

Talghe Sell 4 Meid, Ib Left Gege Reed,in

*
Waleht #Aeld, Ib RI,hs C. Reed, in

*
. ,.

.>I.h. ,el, c.s), ih A .... .... Re.d. R, .

.

Ystwine of Meld (Vr), ev it .inlefel Coge Reed. R,.
.

%'fAixianwan Density. Ws * Ve. PCT Asee Semple 5.nef (A), set ft

RELATIVE otsTinY cot PUTAtsoN Cellbf eli.n Yeiwane el M,38d
.

I Test eso. t a 3 (VsI, sw It .

Seil Volume, Y a *

1 in P!.ee pensley, PCF ys Rt . Rt ** .
-

sA, , .
'

Mesianwen Lei.esetery
2 Deasi'T, PCF w,.ght D,y sell + Meld, Ib

Minise.sn Leteses**y
3 Do naley, PCF Mht Melsinpl

~

i eight Dry Soll (Fs), IbW

...IM*C m5 .

M.eismusa Density, Ws + V, PCP

_f, .h" "'I WId No. Sweeheese ses. Prese N.. . ._

,
_ . . .n_ e.i .. ri . vi. a e.. i..s . :. .

, e y y,;t'yi. , .
,*i ..J,. ii.i a . .

,

.,w-

i ... ... R..dt
I i>

i :. . ei.i u..d,

i

! =,- A.e .e..oi.,ese,n.e,. . . . .e..
.. w. . . - s . ,. . , ,, =.;. u. . ..

- u...

' . . . . . .

. . . . . . . .
- .L..o, -

...i.. . ...... ...r. ...,6e...........

assur is amum.umma.r.r.=.-=. ._ _. . . .r . :m:===. -- - =C . . - - . - m -
_ .. . _. . .uw.= _ .n- e. .

Forst No. QC-103 (9-17.;,) ie;, . ,
I

|

_ _ - - - - - _ - _ _ _ . _ - _ - _ _ _ - _ _ - - _ - _ - - - - - - - - -- - - - - - . ------ - - - - - ~- . - -



. . _ _ _ _ _ _ ___

.

- ~ - - . . - - - . _ . , , .. . . . . . . . _ . _ , _ _ ,_ _

l~

|
' . -

.
,

'
. .. !

I k
' FILTER Bl. MEET TEST FILL SLM1ARY

Date ,

Roller Type
6" lift thickness

I

N aber of Test Result Plate Location Average Valve
A B C

Passes
**

Initial Reading
2 -Settlement
2 -% Compaction
2 -Fineness Modulus ,

'

2 -Uniformity
Coefficient

2 -Permeability _

4 -Settlement
a

4 -% Compaction
4 -Finanass Modulus
4 -Uniformity

Coefficient ,

4 -Pamability< _

.

6 -Settlement
*

6 -% compaction
6 -Finaness Modulus
6 -Uniformity .

'
Coefficient

6 -Permeability

.

8 -Settlement ,

8 -% Compantion
8 -Fineness Modulus
8* -Uniformity

Coefficient

8 -Permeability

10 -8ettlement
10 -1 Campaction
10 -Fineness Modulus ,

10 -Uniformity
Coefficient- ,

10 -Pasmeability
__

,

-
,

l

12 -Ssetlement
12 -% Compacts.on
12 -Finanass Modulus
12 -Uniformity

,

Coefficient
12 -Permeability

.

.

FORM OC- 111 (8-1-75)
,

., - , - -,. . . - . . - . . . , .



_ _ . . . _ _ _

.

.

. .. - ~~. .

.

e

' *. .

G... .,.__. . _ _.. ;> t. ,_

.t...._ ._ g. . . .. . . . . . - . . __ . . _ . _. . ._
,

... 4
*

.. ... .. - 4. .- - . a . L1 "_'
.

p ... _..

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

__.4.. . f. 54 . .L .._ .- ~.- - . ..
. . ps . . . . . -

I
**

it'

:' : i
i

i 8 E ,

. i

er
, -

s.- j
r I i w i e i i i

.

.t i i. ti . . i

i _ sa.. E 6 r i
l

s a i - s i i s . i i , . 4 + j
'i 6 . .r a . . , t a . . i i , . . .i 7, , , m . , + . 4 . . , ,

, ! a i i . t ii i t . i r . i ' . I I3 3 ' '

I'a s i . < z . i 4 ! i
* i e , . .

i 6 ma a i i 6 i 4 i

=1 W

, ! r. q.

g . i *i . , e

i , , . 1
. . '

' a * i e di e 6 e , i . ,
a 4 . 6 ,

. i , f .

i + r .

i i i i i . . i r . 6

i i i N
"

< ,

I
r

P

e

'

3,.m

8I 7 i t . . . 6 6 6 . .. . .

]
- . 6 i . . i ,

a

i * * , , i ty b
t/' ! i , i r , ! ! i . 8 ,i.i_t i , e i * . 4 3 .ii

p ii , 4 _ a e i i . i s a i a 4 .
, .- ,iiii. . . . i i . i . . i , i , i i i . , i . 6 4 , i

% i E t , , g e , I g g a f g | t t , t 9
*J E l e ! l i I t 1 e e , 3 t i e a i r i e . I e * .

| b i i ! t . . t , i i i t .

* a i . '
.

. e'

a ''E s i i i e a a i i e ! i i t i r i 6 6 a , I . i i 6

4 a I i l . 4 ! a i e i l 6 g I e i s , i 6 ,; .

' a a i . . .
.

. . . 6 i , . , 4 , .,
i
- a i i f I ' i e i i i - I I ! , t . , , e i ! 6 e , , a i

. I i ! 6 f 4 e I i I 4 e ! ! 4 4 e i i a e 3 ,,

i * 1 I I I 3 8
. I f f f f i i 1 1 ! 4 , t fi

, , ,I 6 i 3 ' 3 3 , s a : i e i I s 6 . I
_

#L s i i l i * , 4 . f 1 I t t t t 3 ! ! t l i t i e 9 1 t o t 6 , e e
8y I # . e i i e i . 6

,

m i 4 . . , . ; , , , , , i , , . i t . . . _ . . . . . . , . , ,

9 ! i l I I i ' l e I i I . I I I * . ' i e! I i e 6 |6 e , i . ., . ,

D I t t i
.

?
.

6 * | t i 9 e . e i g g V. !

W. * - ' I i i r
.

6 e a i a 6 . 6 , ,
ZWd a ! i l i ? 8 e * I i i , e . 6 i 1 . i 6~ , (On M e ! , ! i e i 4 i e i a i .

1 ** b i i i i i e i ! . . 6 . i i

I OE m
= i . i , . ; , e i

,

nj @ k-i - i : i , , .i

,1
. . . < r .

,

CT' # ! 6 a s i i n i t t i ! i s i . i t i i n , a .

} ' l i l i i e i
-

i f . i n t i n , e i I , , g
, + -

.
.e

. 3 i i . i t , , . , i i i W
a ' 6 ' ! ' ' ' i ' * i ' ' ' ' i l i i ' t ' =

E* '
1 e e i e i

< M e
.

, . I } 4 e . s . =I ' ' ' ' ' ' ' ' ' ' ' ',' .' e 2.I 2 4e.e ! I I'
.

f e I i 6 1 i i ,
i e I i a i e i ! 6 6 6i

gy I i . ,
. i i i t i i e e 6 ei

i > v i i i i ! . i , i . . . _-- 4
'

A i t r t t i t i i 9 . t 1 t . ,

*g8 ! 5 4 . I f ,
4 i

_

i i 6 1 ! | < t
i i i e i I i 6 ! i . 6 i a i 4g

.. , i , , , . i , , , i , . . i
I I a 8

,
g i 4 ( . g 9

..
4 3 I l { e 6 | 3 . , |

.

! I e j
-

1 1 I i e e | , { e ,

i f 8 : e t i ! i s [
i i i .

! | t t t
' ' I t : ' I

| ! . e i

c t ,

f 3 I I $ | i i I

8 i . . i , . 4 6 6 e i , e i a
*

1 i . , . ' f . 4 i . ) . en8 i ? I t t 4 s i e , e ', , %
1 I h ! | I

i 8 k i ! I h . t i , I g
' e

II i . t t . . t .

* Ee i f is i _ 6 ! * t 1 6 6 6 s * ! i 6 , ( r i
- t i 5 i n 6 , 4 w

t t I l I 3 i f i ! f f ! 8 | . t ! I. ! 6 ! ! t i ! i I 3 ei
'

. . . t . .

e 1 3 , , a i 1 . 6 ! t , t , e < . . , e .
**

NI 5 i ! f I | 9 . t 9 ' ! # ! I i s , i e 'i | t O 3 $ 3

6 "*

$ 4 i t i . 4 4 i 6 . [ | 4 { 6 e s .
*

,
4 #

i a e e i i e. e i
i ! I . 4 i f i I I i i e . 6 fDt i o e 3 [ 8 i

'

r e
* * * ~

| { ] . 4 i i e 4 4 6 I e i t t i i e a e e

E.
O.

( )- rmsu .r.su * *. .

_ - . . . _ . - _ - - . .- . . . s - . - - - -- -- .-



. _ _ - - __

s
~

T.

b

3 EhASdo SERVICES INCORh0KdTEd NO. CP-2 03
y p . .

T ISSUE: A . WATERFORD STEAM ELECTRIC STATION - UNIT NO 3 PAGE: 1 op 8

1.0 prRPOSE -

This procedure outlines a means to determine the optimum construction
techniques for the placement and compaction of the shell caterial to be

placed directly on top of the final exposed pleistocene clay foundation. ,
*

2.0 SCOPE .

~

The scope of the procedure will cover the construction of a test fill
including material and thickness, preliminary material testing, com-
paction field testing, data compilation, tabulation and analysis.

,

! The final analysis of the data will result in a method specification 1
'M stipulating, material properties, lift thic kness , type of compaction *

k equipment, and co=paction technique (number of passes, overlap, etc.).
Once established, the inspection, documentation and Quality Control of

h the construction of this shell blanket will be done in accordance with

9 QCIP-I under the jurisdiction of the Senior Quality Control Supervisor.
M

5 3o ar'''"c's - -
-

I 3.1 Ebasco Services, Incorporated ~

*
a;. Ebasco Specification
E. Filter & Backfill .~*

"
LOU 1564.482 '

E 3.2 Waterford SES Unit #3 - QCIP-1
E 3.3 Waterford SES - Unit #3 - QCIP-2=; -

..

[$. 4.0 DEFINITIONS *
.

.t ,. .

'Q None ' -. . .
,

,m
1

g 5.0 RESPONSIBILITIES |
*

3! .
- '

g 5.1 The Clam Shell Test Fill will be organized, controlled and evaluated
under the direction of the Site Soil Engineer.

h'; 5.2 The Results of the Test Fill shall be recorded by the Site Soils
Engineer on Forms QC-111 and QC-112. -s -

a:
*-

6.0 PROCEDURE
*

E'
I 6.1 Material and Thickness'

' 4 . .

h, Material shall be locally available clam shell and shall be subject
I to the approval of the Engineer. It shall be free of vegetation,
! organic matter, rubbish, debris or other unsuitable material. Oneg .

layer of material shall be installed, such that the final in-place- -
. -

thickness of the filter blanket shall not be less than twelve (12)
| inches. Care shall be taken during placement and compaction not

to disturb any soil instrumentation which may be in place. Inspec'-
tion of material condition, placement and compaction shall be recorded
on Form QC-93.

6.2 Preliminarv Material Testina
'

A 250 pound representative sample of the claw shell material to be
used in the test section shall be sen t to a testing laboratoryh (either on site or off) and the following tests be run under the *

.

direction of the Site Soils Engineer. Results of the Laboratory %.
.

Tests shall be recorded on the approprince QC Forms as given in QCIP-2. *

TORM NO. E-2 (12-12-74) M OF INFORV ,GN
-

ACT REQUESI (,
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'

6.2.1 ASTM-D-422-63 - grain size distribution (sieve analysis) -
Several tests shall be performed using sieves from +3 inch
to #200. From this data, the following indexes shall be-

calculated: (Form QC-91 and QC-106).
.

|6.2.1.1 Fineness Modulus - Defined in ASTM C-lh5-68 l
.'

'
.

6.2.1.2 Coefficient of uniformity - defined as the diameter
{

,

of the particle at which 60% of the material is finer;
'

divided by the diameter of the particle at which 10%
;

;
g is finer;

k
.

D60

5: Cu= U10
-

.-,4 .
88

6.2.2.2 ASTM D-1557- 70 Method D - modified proctor density -M'
five point proctor curve. (Form QC-87 and QC-88).

6.2.3 ASTM D-422-63 - grain size distribution Isieve *

h analysis) - several tests shall be performed on a repre-
- '

sentative sample of material taken from a bland of mate-g rial used for the five proctor pills (after compaction
a gradation). From this data, the fineness modulus and3

' coefficient of uniformity shall be calculated. (Form QC-91'
g!.

. and QC-106). ,

m 6.2.4 ASTM D-2049-69 - relative density of cohesionless -

Y;? g soils - several mimum and minimum density tests shallf-
.g be performed. (Form QC-108)

< m
' N 6.2.5 ASTM D-422-63 - grain size distribacion (sieve*

h analysis) - several tests shall be performed on a repre-
8 sentative sample of material taken from a blend of all.

material used for the maximum density tests. From this
ed data, the fineness modulus and coefficient of uniformity!E.; i - shall be calculated. (Form QC-91 and QC-106).ea

!* 6.3 Compaction;

h The degree of compaction required for the clam shall filter blanket shallK be established by e field testing program in accordance itith the
following procedure:

6.3.1 After excavation to the top of the Pleistocene clays at about,

[ elevation - 40ft. MSL, a quantity of clam shell material,,
.

.'
*

sufficient to cover an area of about 50 ft. by 25 ft., shall. ,

be placed in the condition kn.which it would normally be,
*

; dumped from trucks. The thickness of the material which is*

- put down shall be such that its thickness after compaction *

shall be about 12 inches.,

6.3.2 Three steel plates, 12 inches square by 1/8 inches thick
shall be placed on ecp of the final graded material before
compaction as shown in figure No. 1. Their elevations should
be read before any compacting is performed and recorded on
Form QC-111.' + *

.

!- .
.

1

,. ,

e. m .e ee.
e

.

'

._. _ . _ __ . . . . , . . , _ , . - . . _ , _ . . ~ ,
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a
J

6.3.3 Six steel drums - 15 inches in diameter and 6 inches high with,

one end removed (cut from 5 gallon buckets) and a perforated
bottom as shown in figure No. 2 shall be located at the end
of each test strip as shown,in figura No. 1. These drums
should be placed in location prior to the shell placement
so that they will be completely imbedded in the shall material
during compaction. -

gY 6.3.4 Two passes shall be made by a large pneumatic roller (10 Ton f)F and a large dynamic force vibratory smooth drum roller (10 Ton 1)
g'- each operating on a separate section (See Figure No. 1). Afterg each set of two passes, the*following measurements and tests
y shall be performed and results recorded on Form QC-111.

'

6.3.4.1. The elevatiou. of each of the three steel plates in each , *

g. eaction should be measured using precise survey technique: *.

k 6.3.4.2 One in place density test should be run in the close
i~I proxdmity of each steel plate. The in place density
g tests should be performed using any of the following
g techniques; the results recorded on Form QC-83.
:m; .

, gr a) Sand ecsa method ASTM B-1556-68 -

b) Rubber balloon method ASTM D-2167-66- E,
m

. . . . .. -.

8
E' '6.3.4.3 One steel drum shall be removed from each section with aE' . minimum amount of disturbance and carefully stored on thei
[ side of the test strip after each set of tuo passes'of

.

w the roller. These drums shall be properly labeled and,

! *

g'- constant head permiability tested at the completion
o of the compaction phase of the test fill. The per-U meability testing shall be run by the Site Soils Engineer

in accordance with Figure No. 3 and the following
. procedure and results recorded on Form QC-111:.

h a)' Place the mold with shall on top of the dis-
'

,

tribution bucket and tape the _ seam with duct
t tape or equal..

,

,

{ b) Plac's the top collar on top of the mold with shall
| and tape the seas with duct tape or equal.

c) Close valve #2 and open valve #1 to fill the 55
gallon drum. Let water spill out..

d) Open valve #2 until the discharge hose is passing- -

all the water on top of the shell mold.

FORM Nn. F-? ' (12~12-14)

,

~e w w s- + , <m- w
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'

e) Let the system run for two minutes to reach steady
'' state conditions.

,

f) Slide the 5 gallon bucket under the discharge hose
and record the time.

'g) Record the time when the 5 gallon discharge bucket
~

is just full.
. .

.

1) Repeat steps F and G two more times.*
.

'

j ,

w Steps 6.3.4.1 through 6.3.4.4 should then be con-
continually repeated for sets of two passes concluding

-

with 12 passes or as otherwise directed by the Site
-E. Soils Engineer. **

E'
u! 6.3.4.4 From each drum of material taken from the test fill,

<

g one grain size distribution tes't and one density test ,

should be run. -!'

g. .
. ;

6.3.5 The results of all ta'sts and measurements performed will be |
.

g recorded on test fill summary report forms attached to this :

, procedure. *
-

O -

E. 6.3.6 A series of curves will be plotted by the Soils Engineer on Form *

- QC-112, based on the test results. These curves are as follows:
I.2

.

/ f; A, 6.3.6.1 Average settlement (.01 inches) VS number of
|Y passes - settlement will be based on the in:1cial4 i

| E 'reading on the plates,before compacting as a zero
datum.

. -
.,

' g 6.3.'6.2 Average I compaction VS number of passes - the lab-
,: oratory standard used as a base for the determination of
g; percent compaction will be either the modified
H proctor density (ASTM D-1557-70 Method D) or the
g maximum density (AS*Di D-2049-69) whichever has the

smaller % of breakduwn. The % compaction shall be
[: defined as the in place ' density (0/ft ) divided by3.

the base laboratory.densic'y (#/ft3) X 100.-

U
|, 6.3.6.3 Average Fineness Modulus VS number of passes - The

fineness modulus should be determined in accordance
[ with ASTM C-125-68 from the grain size distribution-

* tests s'esults previously described in section 6.2.5
of this procedure.

*
i .-

*

,6.3.6.4 Average'coeffici6nt of uniformity VS number of

pasees - the coefficient of uniformity should be
determined in accordance with section 6.2.1.2 ofi

this procedure based on the test results previously
described in section 6.2.5 of this procedure.

.

- .
! 6.3.6.5 Permeability (CM7SEC) Vs number of passes *The

permeability shall be determined in accordance with
| $ procedure in scetion 6.3.4.4. {.

.
,

i

_ . . . .. .. ,.. .. ,.s
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6.3.7 All compacting shall be dene in the presence of the Site Soils
Engineer and shall be subject to his direction and approval.

7The analysis of the test curves vill be made by the Site Soils !

Engineer and his interpretation of the results shall govern.
The Site Soils Entineer may.also, at his discretion, require
any modifications in the testing program as may seem
necessary in order to accomplish the desired results.

i

= 6.3.8 After the Site Soils Entineer has made his review of the resultsk of the test program, all work associated with the installa-
tion and compaction of the in-place filter blanket shall

h follow the procedures used furing the testing progra= as
% c1'osely as practicable, except as specific =odifications are
u callad for by the Site Soils Engineer. >

* ' '6.3.9
E.

The use of shell material of a different type, or from a
~different source, or the use of a different type or model

.

f. -

'

of compacting equipment, v111 require new tests to be nade
g to determine the proper number of passes for the filter

blanket.
-

,
o

. E 7.0 ATTACHMENTS
:s;e .

. . -

.

E 7.1 Test Till Lavoutf3 -

.

({,,Yi .

7.2 Clam Shell Permeabiliev' Mold

g 7.3 Permeameter
y .

7.4 oualtev Contu i Forms .'8 .

h ,
a) QC-87 -. Laboratory Compaction Tests

N -

g b) QC-88 - Compaction Test Craph.

E. c) QC-91 - Sieve Analysis
~

S'

* e
*: d) QC-93 - Soils Construction Inspection Report
k.

a)- QC-106 - Mechanical Analysis Craph Of Cranular Mac'erials
:
t 1

-

f) QC-108 - Relative Density Determinations of Cohensienless Soil*.
.

3) QC-111 - Filter Blankat Test Fill Sbry .
,

*

( h) QC-112 - Test Till C'urve '

i) QC-83 - Rubber Balloon Density Data Sheet

.

'8
-

*
.

1-

.
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