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Southern Company Services, Inc.
P. O. Box 2625
Birmingham, Alabama 35202

Attention: Mr. J. A. Bailey

Subj ect : Report of Laboratory Grain Size Testing
Standard Penetration Soil Test Borings
For Category I Backfill
Vogtle Electrical Generating Plant
LETCo Job Number 7429

Gentlemen:
'

Law Engineering is pleased to submit the results of Laboratory
Grain Size Testing for selected samples from the soil test
borings performed in Category I Backfill at Plant Alvin W.
Vogtle. This laboratory testing was requested by Mr. Zia Yazdani
of Bechtel Power Corporation on July 24, 1985.

The Gain Size distribution of the assigned samples was determined
in the laboratory by first washing each sample over a #200 sieve
(75 p,m), then determining the size distribution of the portion
of the sample coarser than the No. 200 sieve by dry sieving. The
testing procedures conf orm to ASTM D-1140-54(1971) and D-422-63
(1972). The results of the Grain Size Testing is presented on
the attached Ta bl e 1 and on the individual Grain Size
Distribution Sheets.

We have enjoyed assisting Georgia Power in this work, and look
f orward to providing our services as the project continues. If
you have any questions, do not hesitate to contact us.

Very truly yours,

LAW ENGINEERING-TESTING COMPANY

)/--.

d,,
,

William A len Gncaster
Civil Engineer

/es

cc: Bechtel Power Corporation
Zia Yazdani
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TABLE I

PLANT ALVIN VOGTLE

I JCD NO 7429
GRAIN SIZE TESTS

I
PERCENT SAND,

PERCENT GRAVEL PERCENT PASSING PERCENT FINES
BORING SAMPLE DEPTH RETAINED ON NO 4 AND RETAINED PASSING NO

NO NO (FT) NO 4 SIEVE ON NO 200 STEVE 200 SIEVE

SPT-101 S-5 11.5-13.0 0 90.4 9.6
SPT-101 S-6 14.0-15.5 0 87.7 12.3

ISPT-102 S-3 6.5- 8.0 0 91.8 8.2SPT-102 S-4 9.0-10.5 / 0 90.2 9.8
SPT-103 S-3 6.5- 8.0 0 90.1 9.9

ISPT-104 S-3 6.5- 8.0 0 90.6 9.4SPT-104 S-4 9.0-10.5 0 88.2 11.8SPT-105 S-2 4.0- 5.5 0 91.8 8.2

ISPT-105
S-3 6.5- 8.0 0 93.7 6.3SPT-106 S-4 9.0-10.5 0 90.6 9.4SPT-106 S-5 11.5-13.0 0 87.9 12.1SPT-107 S-5 11.5-13.0 0 94.1 5.9

ISPT-107 S-6 14.0-15.5 0 91.2 8.8SPT-107 S-7 16.5-10.0 0 87.8 12.2SPT-108 S-4 9.0-10.5 0 85.0 15.0SPT-108 S-5 11.5-13.0 0 87.8 12.2SPT-100 S-6 14.0-15.5 0 90.0 10.0SPT-109 S-2 4.0- 5.5 0 92.4 7.6

ISPT-109
S-3 6.5- 8.0 0 93.4 6.6SPT-109 S-4 9.0-10.5 0 91.7 8.3SPT-109 S-5 11.5-13.0 0 90.8 9.2

. SPT-109 S-6 14.0-15.5 < 0 89.5 10.5
- SPT-110 S-2 4.0- 5.5 0 90.7 9.3SPT-110 S-3 6.5- 8.0 0 90.9 9.1
'

SPT-110 S-5 11.5-13.0 0 90.8 9.2SPT-110 S-6 14.0-15.5 0 89.8 10.2

.I

|I

______ _ _______ _



m M 50 m M W m M M m M M M M m mm
A F 36337

y GRAVEL SAND FINES

h$ COARSE | CO A RSE| | FINE SILT SIZES |CL A Y SIZESMEDIUMFINE

U. S. STANDARD SIEVE SIZES

3- 2- ,t-3/4- afs- 4 to 20 4o so ioo zoo
'o=

j
, ,

, , - . ,,
i 1 \ l a

5 s | %
3 4

Igo I t i ,

| |
,___

O I

I I : T'

I f \lI .I

ao f

b | f $ I i 8

r -
- U ,---

'

| )
<-,'-,7o - -

m . ; i | ! j;
..

I
>i.g !

'
>- 6 0 - ,

! P<--, i \= >i
c + . ,

-

I .! l 8 I .-, <--_
W ! 'so
E | ! I || I i '

| | 3 8 i4

F 4e . : 3 e i
2

| ' | 1 8 I i
1

y i t J

O f
----- ,

h
~~~~

'I I
[C 30 , .; ,

Im i | ;e
i i *

a ,
, , .

---

' ' '2a l

I i | | \ ]
! | | | \ t,o
t ,, . -r' '
t ; :
! I I I0 *

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

DORING NO DEPTH N AT WC LL PL P8 DESCRIPTION OR CL ASSIFIC ATION

Law Engineering SSsm im
11.5 - 13.0

Testing Company ~ ~o

7'29Grain Size Distribution



A F 34*,37

jy GRAVEL SAND FINES

h$ CO ARSE | CO A RSE| | FINE SILT SIZES |CL A Y SIZESFaNE M E DIU M

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 to 20 40 60 100 200'" -

,i
; ; ;

' ' '

i
,

, , x , .
. , , , , . .I90 I ' > .---% e i

,t : i T:
,._,

i i i . 1,
.---

i . i
ao : :

D I ! I +I
:

'
3,

! 8 1 ( '

s ,. ;i- ! !- . > i \ J_' ~~

j 7 ji'
11! I;

' \w i ; 1 i '. ,-

3 $
"-" j jia" 9: WT : i h; i \ ---

e

'
>

= . ,b
- ! '' I

.. ,

k,! | -

r
L Htil |

-

i

'go
z

| t I !
, ;. . ,

u-_ ,;
~

it}s i i . ;
, i ,

>- so !'. ', f I l 2

; ; qz i, . i .
im . , >

G | | il e I h i

g 30 M- -<-- ,

1,
,

\
-

j (t
m i . . i .
'

; ; ; \ ,,,

i I I i | 1 \ |
| | | | N'a
1 ,. , iI
i r 1

J ; . i i

i , , ., .

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BOR I NG NO DEPTH N AT WC LL PL PI DESC RIPTION OR CLASSIFIC A TION

Law Engineering sm 101 se
p 14.0 - 15.5Testing vompany ~ ~o

Grain Size Distribution 7'29

- - -



m m M M M m m m m m M M M M M M M e
A F 36";57

"jy GRAVcL SAND FINc5

eg COARsc riNc sitT sizc5 ICLA v sizcs| cO A Rst| |ucDiu=r.Nc

U. S. STANDARD SIEVE SIZES

i
_ _

,i-3/4-afs- 4 to 20 40 so ioo zoo3- 2-
e00 _

i l i
,

g |
g T.

I ;| |
'

s
5 I a

k 3 i
,___

g3 .

8
. I e i

!l ! lui | \ | j'

ii i
.. .

: ;i i . l'

- .

- ;- .. .

\,p' -
- :. # :

,

e. ii : i e r p i F,

! ! I8 k,'
_

b9 ro t

u : t i s II. 1; 1 ;i
3 j, ;,y7 ;,i ,, q ,

=- -

. : s ~I,,l
- '> . . . ~ : - <

.

II,PI : I j' I li I\m I ! >
: :: .; ; :,e

! ie i 1 h.
..--y

\ -;
.

u 1 - i

E,s
' -

it[t
i i i ! i; I; i \, li |'

p-
----

:; ti ,i, , .
't i lH 4o :;

\z i i ; i _o t.i
- i -

y . : ?

o | ; j
=3. .

i[ ji
,__- \ .---

,, i .,

-

., ,

\w I i [ ; i. . :: i

! ! ! I i '|
-

\ i'
2.

u i I t I i I : \ l,

'

I | | \ ;'
,,

1 [ ,; ; ;
----

'--

i ! I e , ,
.

, , ,

.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORING NO DcPTH M AT WC LL PL P. DcbCRIPT ON OR CL ASSIFIC A TION

Law Engineering sm io2
s3

Testing Company 65-8o~ ~O

7'29Grain Size Distribution



m m m m m rm r- a rm m rm m. m- m m .m _~ ~

AF 3s427

yj sGRAVEL SAND FINES

h$ COARSE | COARSE | | FINE SILT SIZES |CL A Y SIZESF NE MEDsuM

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
soo _

i ; i w ; :i | 1

|
- . . . . .'I90 E f

' e
3 ,___

( | |i n! : .

: i i i :i i . Si i
'e9 =

s!t i i :
, .

\.!. i :: u 1. .

E ,. i! ! ! ! :' : h
'

"-

_z
|\ 1:

_

i i T! i; - im ; . .
S -i - :

I?[r!
- P' ii : \ .'T i> - . . ~ . ==

,

k, <----

i

O
| - ||Pl ! |I I3 i 8,

::,l ::
e ; _

1, ,

m,* i , e i 'i
' , , i ; r~a i i i i

r ~~

2 1: ; i \ i
m : +

, - .. _ !.L !! ; \,
> -,

\ ['I z i i i n :. 4 . . i
uJ - - - 2 '

f. || kO 8
18 I

= 30 -

,
'~~~

i m i 1, \ .. .
"

I i i t : ; i \ .''
' -.i | | \ ;| ;|| ,

li I : Nj,,

I i : ; '

l i - i ; | |.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

aOR s NG NO DEPTH N AT WC LL PL PI DESCRIPTION OR CL ASSIFIC ATION

Law Engineering sm 102
su

Testing Company ~ ~e e.o - 10.s

7'29Grain Size Distribution

- _ - - ---__---- _



7 M M M M M M M _D M .O M M M N ^ "

CF 3647,7

7"' { GRAVEL SAND FIN ES

h$ COARSE | O A RSE| | FsNE SsLT SIZES |CLAYSszESFsNE MEDIUM

U. S. STANDARD SIEVE SIZES i

3" 2" 1-3/4" 3/8" 4 to 20 40 63 100 200
'" ' ' '

i i ! ; i ; ~( i i i
,

, , , s<
. . .

| i.. . . , . .

| : 3 I
___

| B,a I. I a

T l'
____

i i
,

! | . i! '.
.. _ . ;

. .
.

!I | | I f8 I | | | f '

s ,. ;- !! i li i 1i -

: ;
_.

!!i i; o L.~n ,l ! I
m i:.g ;

!!lL d !!.. | ?

; _

! '
,> . .

T! liviii i 1 li i \m '

is ,, !, ! ! ,i.I
L: li .

.

: I
.-.s_-._ 1: :: .

I
.

;
-

E i i ij : n i: '-
'

i i ', I'

' .

, n.. i . i , . t I.

h 4o f f"

w _ _

_ita, i.
----z ii i - n i 1 -

r

o ! ".
.-

c 2. .

11
,

i . |, , t ---

-
. .

m | i * i
4<. . , .

\
.

,. .

,a . .- .
a ,

i! \; :. , . .,,

.
I I s | | \ ;|

l
1 i : : N ;,',,

; , ,.

'
t i 0
-

;
i ., .,

.

.

,

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORING NO DEPTH N AT WC LL PL Ps DESCR.PTION OR CL ASSIFIC A TION

Law Engineering - w3 s,

Testing Company 6s-8o~ ~o

Grain Size Distribution

__ ___ _____ _ _ - _ _ ________ _



'

a m a m m C m m m m m m M M M M M
A F 36 5 7

gy cRavrL sano rents

=E CO A Rsr | renc s LT sszEs |Cta v sazcscOaRst| |na t o s uiar.sc

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3./8" 4 to 20 40 60 100 200
.ao _ _

i 115 ; i N i 1;

- . . - -

ii
_ __-

i

I! i | | \ | $ _

' '
..

N: i;ii i : : _: :-

i;.ii \'ec --

i isi i- .
.'

t- i : i; ill !! li i\ p
..---

! !; ! b ! ! \7o
u ! ! 4 ils 11i i; li | \

.

g
. ,

3; - a . := _:;

,i :t i ,1 i' j. g )i. '
e _l - - -

:t '
-

-
'>- s e % _ .;

= i; i neli i i: ii ; i F

5 ,, !, iiiii i i: 1 i; : ! l
.!

E ii ! ! II~ i:
| t i E

.
I; i !'-

i-
ju,l !i I:

..

gz .i_-. p, | i, i , , .,

I
_

,y
o i: ! i U 9 . i
e is _

' I :.
,

\, .---

.
-- .--

., ,

u I i

i ;
.

,
.

.

(
,

. i i
4-.c. : -

|! ! i, \ >. 1 .,,,

i ni 1 1 i; i 1 ; \ !,

I ! I i; : : N R,,
i li ! ,,

u i i i !! ; ; :.

100 10 1.C O.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORING NO DEPTH N AT WC LL PL Pt DESCRIPTION OR CL AsstFIC ATION

Law Engineering wr m s,

Testing Company 65-8o-

7' 'Grain Size Distribution



m m m m mm M mm m m M M mm m m
a mv

.

I
-

g c=avet sano rints,

coansc| |e3 Coanst | riuc rin c s LT sizcs |Ctav sizcsucoeuw

U. S. STANDARD SIEVE SIZES

I
. ..

,i 3/4- afs- 4 jo 20 5o so too zoo3- z-
.a

.-! l lli || i N i
*

Ii i li i: ! \ |,,

i! ! !!! I: I! \| j
ii i !!i,, ._ _

is i l'
a

i
,

iiiL ! ! !! Li 'T i-t i i ! i

G ,, i i : !!!il l i | ti || i- \ F |

U t t , iii fl!! I r| :| I! l_ | \ { |3 ,i i |irig i ; ;i ; ; n .-i
) i

.a - =
-> .. . . =;

-

:m-= i i itin i i i 1: i I !' l\ -

>
, i

= '. I l :i : i i: .i

--

= 1_

2 ,, !- ! .; \ : I
.!!!

E ! i i li?Til I i: ' ' i; i i 1 i I,

b ,, !- ii!Ill i !' il l i| ! l ; f,

5 i i liillis I i! i i; I i e, \ t-

e i i i lil! ! ! ;> ! i \ I-G ,, j i i iil'l i I | ;; ; i, ( E,

'
Ii lii il i i; i ; i \
I i i liI i i in I u| i | \

'$:"

l li

j i i i | || |- N''

,,

i i ! li ! |
i

i n l ii ; | :' '

,

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORa tsG NO OcPTH N AT WC LL PL Ps DcSCRIPYlON OR CLAsssFIC ATION

Law Engineering s"r im s

Testing Company '- -2 5
- ~e

n29Grain Size Distribution

-



me sus an emu aus aus uma em as am aus em aus uma em aus as as
AF M ST

p GRAVcL SAND FINcs

r.N o sat sucs ICL A v sucs* CoARsc | , .s c coARsc| |-c o. uw

U. S. STANDARD SIEVE SIZES

3" 2" 1-3/4- 3,/3' 4 to 20 40 60 100 200
... , . . .

! i liili ei i~; i !; ^W I ; G

ii i !!|!! i i: ! ' M | !:,o
t ; i !!!!! ! i i 1 \ | i|

iiii! l I! si Ui< '*
,,,

ilili i i !> 1 :l li N
it- i i -

li!= i i i i- U iii || N ;
'~~-

6 ,, : a
iii 11 i j i; | li |\ h;

u

fu ]:
~

lilIII l i i| ~i i I f ;:
-

\'

! i lislii ; i l' ii \ i=

5 ,, i'i lii l i i I: 1 i; 1 i .

E ii i .l .i " .] j i: u; i \
.-t

Ii
2m ;- -

i;d,J .
_

!! | ! \i I! i- . ,
z jj j jj | , g |j,i j . i .

a - m 1

o ,, I i. i p i_ j ;, , i
.

\ .

= ,

i i . t i t.
, .

)ii
. .

..

m . i -

! ; li i ! li u; i 1 ti,,

i i lili i ti i | \ R

i i a !: : | N i:,,

i ! ,Li li
"

,

! I i !! ; |
-

' ,

,

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
|

BORING NO OcPTH N AT WC LL PL PS OcsC RIPTION OR CL ASSSFIC A TION

Law Engineering w r ics sz

Testing Company 'o-55~ ~o

7'29Grain Size Distribution



M M M M EM SER W W M M M M M M M M M M M
AF 34*S7

_f GRAVEL SAND FINcs

| co A RsE| r Nc salt sizcs |cL Ay sizcsucDiuu |e3 CoARsc renc

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
" ' ' ' '

!I i Ili ; | N I i
'

Ii i III : ' \ | |..

| | 1 !!! : ,! \ | |
i i i ili u!

\,u| _
----

'.
,o

. i :t i . ,_.!! u a .
, .

1!!i -

li j i 5
'~~-

8 ,, i i !- [ ~iL s

G i
~

iii 11i i; le ,1 4. ,

* i- i iiji i i F I; \' '
-

-

|
!!! 11 i

,

a x.. %
\I: !i i! ' '- '

i:i !, ! lis il I; ! I; | V : .

'
|

s,

!! ! iifT 1:
2 II ; i ( 'u

!> !:!' fi | | \ -
.,

z 1;
... .

,m -.

i jji ;,. g, i .

.

9 II i lil is := i \ '
'

9 ,, I i 1 1 1; i \' i

1

23 -
i 's s| i; I a ; 1

-
'

i * f I L
,

i i i I it ::i i | | \ ;

11 i; i | \ C..

'I li | N
i li ; | t 1

. -|

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORING NO DEPTH N AT Wc LL PL Pt DESCRIPTION OR CLAsSIFIC ATION

Law Engineering m ics
S3

Testing Company - ~e 6.s - e o

Grain Size Distribution 7429

_ _-



AF 3.C37

a GRAVEL SAND FINES

!$ CO A RSE | FIN E SILY SIZES |CL A Y SIZESCO A RSE| |MEDeuMFahr

U. S. STANDARD SIEVE SIZES

3" 2" 1 -3/4 " 3/S * 4 10 20 40 60 100 200
... .

i l!i !;
.

:
.

;
,

!!
. --

.-

I x
,

.

!! i 11 i'
~

! \ | -:,,

i. | ||t- L: ! i ! ]
T : l'ii i ; ;,i t i!il 8

. . _ : : .

D h | I I|$ | | .I I I f'- - -

:: -

! ! !' . : 1 1e ,, : i -

G r tii lli i;i . i,

(3 i : ;p
_.i - f

;i j;i
- . ,

;> ;
I:n - | ||

> .. _, ;

\C i i 8 lP $u s'

e ..

m ,, ! ! ! a. u. 1: ) -:
. , ,

: . .

E !i i i h

j;ji n I: i i i t

b ., Ii '
-

| | \!!
1. i, .3

-

z i,
.

g
_

i. i .: :,,
y f i

' i III 1 -> i i \9 -
,

p ,, \i i t | | ; i : >

! ; ii! ! ! !; t; i \ i,,

iI i 1 i ji u| | \ i,

Ii i || | | \'
,,

iI i ; i; : . 1

II i i li ; ; -

.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BOR a reg Pa0 DEPTH N AT WC LL PL PI DESCRIPTsON OR CL ASSIFIC ATION

Law Engineering m 1, s

Testing Company '- -2 5m ~e

**Grain Size Distribution



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

AP M457

y GRAVEL I s=ND FINES
_

3s CO A as t I r Nc sitT sizes |Ct Av sizcspo=ast| |r.Nc ucD uu

U. S. STANDARD SIEVE SIZES

3- 2- -3/4-afs- 4 to 20 .t o so 100 zoo
... .

!

_

k' 8 e

.

,

| I

i_ i
' i', 3 ' '

I-
. a i i..

_

i i.! l I

, ,

\| sl i ''

! i !!! 'l ! I! -

- l' l''

,,

t. .

ili l! !: | i \ l'I :

o !' i I !.ilI ! 1 ti ! il f
_.

1.
_

ill i; . i

: ; , - - - - ~ |T |u ie i e s
3

!* : itl i i| P_.. | \ '
,.. : :: ,

\,
e i ; i !! i ! |! | h 4

i

e
i i li. . ,

i

.:
'

s i : .

'

p |u
E ,. ii ! !!i I || i |; i i ' I

b ,, Ii i!!. !' i
-

| : 1 '

5 iii ilil ! I iI! j| | ' ' -

o i; i i|| ,1 ji j. i \
-

.

C 33 : 2 - :;_. . :, , . \ f1i ; 11: ; i 1., !. r iw
|

i \ EII i lii ! !; i;
~

||
'

! ',,

Ii j
'IIIlli i li I || 1 i ! \ !

'

!I I

i; || ! | -

N 0-|- il '

,.

!! I I L li | ___

'

Ii ! i ii ; | :.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

esOR a tsG PeO DEPTM NATWC LL PL P8 DEsCR.PTION OR CL ASSIFIC ATION

Law Engineering m ice ss

Testing Company "5- 2'--~e

"Grain Size Distribution
..

_ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ ___



m n n r m m u n m m u m m m m w rm

ca saast _

{ GRAVEL s A pe O fines

r Nc silt sizes |CL A v sizcsO Aast| |e? CO A Rs r | riuc ucoeuw

U. S. STANDARD SIEVE SIZES

3" 2" 1-3/4" 3/8" 4 10 20 40 60 100 200
''"

|| ; ~i j
^ ''

!) i j ij[|
'

|

i i i !!!!- i ! T | ;'u

\' lIL I !!!!! l' '

i i t,| Il li |> N
=- !

.. - 4. : g
.

-_-_

t.- i i i l' alt i !! u
'.

3 ii
- - -. -.

l' h
.

._-_

g ,, ; ' : !- !il!! ti | i

i.liil l i
.

> . . % - -g
- {. .| l'' |. t

__\ |
if II;

.

|
-

i; li= i ! . '

3 : . : : ;:

\'i * ' '
| .- :

' e i i lisi t , I i ; ti i 1 i

e -

!!; u i 1: 'i i

:: :

!' ! r i 1 .

, ,

u s.
Z i? I ti" I i| i i 1 .

I'
2m

lH! l !* i | |
_

' i - -
, _ , ,

z i ;|p | p- ,. .,
,

u

o. !; i ij; !. ji
.

i .
!

= ; :- , , , .

|| ilM ,
! a s

!! !!* ll i i; -I i; i ii i i'-

i^,.

il i liiillI il ||u | \ G
"

ij i li ', i II !; ;' |' \ I;
,,

N-ii! I L i n p ; ;_

II i i I it ; || :
-

.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

80RiteG NO DEPTH N AT WC LL PL Ps DESCRIPTION OR CL AssIFiC ATiON

Law Engineering mm
11j5Testing Company ~ ~e _ u.c

Grain Size Distribution 7423

__ -



M M M M M M M M M M M M M M M M M M M
AF 344S?

j GE A ni E L SAND F'NES

co Anst] utomuu I rs%c s LT sizcs |CL A y sizc5e? CcA=st ! r:Nc

U S STANDARD SIEVE SIZES
3- 2- 13/4-3/3' 4 10 20 40 60 100 200

22 -- . _ _ _ _ - ~

i Gi 8 i !!alI ! l I s -||| liU j !

lilii! I i !! ,lii j' - I
'

!Ii s i'
'

! - 'u

i!!IlI i I !! iililllil I
~

V [-* < -

: :i;,s.i l i a i!i ;il i;l j 1

'i h..\
ji .I

'

,,
- -- .; ; .= . ..

___

O tiel!! ! . liij i l I ! l ll 9 i != h
- '

$: !! 5 I N!I! !!! ! $f.. I I d.L !''
-

til|| iin || 4 || | g II
[,, -! !ITI.I~i i i .: liiiTi'T ilT*Ti~}\
u :e!; * i .

-

"

|J | i '

s. ; -
,- ;s., i z; 1 |!| g, e j [,i

= ; , ;
,

j| p :: u
_
- , i,,

-*..-= - -= =

- .- .;-: -
|Lil

-- ;;; ,: : =
3 . _

lil til | . !
,:-

| b e |
,

::: t : ; 1 '

u,, u i
- -

. .: , e- :
1

-
'lll ill I 'l

, _

:: 11 I i i i l

!!I : !!! ! j d
. r. P 1 : I

=. |

u ;;;- -

=.- :_- . . . .

!! . Il .f1
.

iI1! ! l ! '_I ! ''

- 42 = -_

:ksil i 1 I !i i 11 til | | II: 81 P ! i? ! -

-

=',;=_: =1 ; I 6 i .a

:
- -

; .. ..

.Psi !:
- :1=:|_x!> l I !

,

; .1 iti
o ? 1

-

;
,

:. =n = _ .: =.

I u ! ! tQll: i I ;. !!i. 1.1 !
,, . l l || il 8 | )

.

!

', i i lisili i ! iiij i i;i i l it i .Ii 1 i:. '

" liiiii i i :i ill!Ii|| i lil l || i\ |! i a | | 1

i i ; illill ! i n I li l l'l i il || \ t L "'
1'

,,

| i i i !!,'i!I i ! d i lii i;i 4 |I N
| !I i iltill I i !! illI;I i | || tl u',

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
i
!

! boa s ?sG PeO DEPTM M A T abc LL PL Pt DESCRsPTION OR CL ASS 3FIC ATION
|

| Law Engineering m zu

s.M:s.sTesting Company ~~

Grain Size Distribution 7-2)

1

|



_ _ _ _

0w
N ,

*=
>"

Q N>
< w
J -

M
_U .._. $

4
a

o_,.n .,___,-_
U

e . _ O
H
Z g
- O
4 -

6
- p. &-4 Q a-e _.. _ :-_- __. ,

w ON
W'

@ g
>
J.

*

.

, o-

.
_-o<,e k

- <_ ,, 4_

_- - : _ 6''

8 - - ~. -- --pw- "- = - - --- ,_~~ m..y
a- -

a
-

,= a
m o

-_
,

e,

O M
O y

w E- *W N p w, , - >2 ~ , e*._= -

i==""'
p __ 4W O-

" ,,, yw' #y p
-

-

3g. _ . -
_ _ _

dw o,_

@ 9*. _ __,_ .-

-- - .._
''' "~ ~ ~~'' ~ -"~ ~~ ~~ ~~ ~ ' ~[~ " . ~

'~ ' " ~ ~~ ~~

"_7 g g
"

/2, 3 0
,... .------ - - - : :

- $ ',
-

3 g O .

ge
O *( N'

. = : - -,. , g 4 ,. , n__,_ _
1

O y W I,_+_w+- -- _4 o._ o o_i_. , _,_ ._,_ -<
y Q .,, .- , oo o.,._>-< o.

" N2 2 -
-

eg M
7 $ 3. h j g2- _,___ __ m_o_ .,_

+ . 9 , . ,., m ,. . ,_,_,.__ _,_,__. ,,_.m_,__._m

C k
.

o, d\
,

.L
- -- __ _+_ ___,.__,_,_ .,_,_ --

.=i g- . . ,_. ,. o ., . , ,
. o 4_.,. -. n, u. ..,m4o ., ..., . . , . .~ . . , . . ,_, _ . . <o- m-

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

________,___,_ .,_-_______
, ,_1,61,e q|_q.aI as 4I n'.p.11._ i,h4_ik e.e- 1 _', _ _ , , _ C,m. 1_1,e Ii .D.* i,_i16<,_k_,

w _ . - _ _ _ _,._m , _ , . __,___
p ,-,-- -- .. i_,_o_,_.

-

, .

@,,,, . - .. o,,.
-:.. .. _ . ,,._, _-__ , O ''"'n. ._ ,-_ g,

*

e Q, e
a , c
$ L eE- =
; L.

_r :=: a-===.w- - - . - m u a.: .- ww .

.C o s,
-_ _ _. , . .__ ___ __ __ _ __ _ __

,

_ __ _ __ , . . . . .______ _ ______

8 L C m .'t.;.;____ _.-_

, ,J. _ ._ .. ___ _ ____. _

.+____ . ~ . . __..___,.._.__

, C, o. _,_ _,__. _ , _ , . . _ ,. ,__._,_ ,_,_ _-- n .. . ..,.<,.,,. . .. ._
.

..,.. ... ..+ e. ,_ _ i..,i-,i-.

_4i_i . i .m
=. , , . ,mu - .. . .. . ,i n:,_o_i -i._o,

M gr ii- ,.. , . . .i ..,,ai i_._ a_ ,>

$, M .N l"
. -

g F_ . , ,

- 7
. ,, . , _ . .. ..-.. ,_

U
.cm . mm . u. ; a , s a t r 3 t .1iiz 2 ;, .u i se: ;..,,,

NO $4I
, , , , , , _ _ . .. _. .._. ___._._ _ _

hassumeres

. . . . . . . - . .,. . .. .,, , . ~ .
e

1H013M AU H3NIJ AN33H3:1,
4

_-__



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

--

re
W O,

~.
.

,.

e <
> Q N
< b
s e
v_

(
_ e,

a
_ _ --

v
,

e 0
w r
E. O.b . >

I
&.y.

, __,_

- - -

ire ege ama>p.4 __F

w O M**
. w
e O
>
J.
e

,__ ._

.--. t

t_, .,_._,.,,8
-- -

4- .-. y
-

,--,-- -_,- .ap - ,
** J- i

. .

mg / oE o
w / w s-W N J- >a -

a,
._

Q m O f
"

"
W" EW f-

[,_ 3 iw o., ... .. _ . .,y_ _ . ___.._,. . ._____. _ . .. -....
_,_

....._.. . o.. . . . -. .. -.

fm y g___-. .. . __,_ -a g,, y a /. _= _+,_ .i _, _

_-,

Z, 3 g o
- -____ -

_ _ _
, _

a. < n< _ -- o w o,
, o . _ . . . . . - _ = , _ - , _ _ .,._, __.

.- __ _ __ __,_, -

,g ,
2 2

1 m 0
g 2 m,b O g 3 my m. - - _ ,,._ _.____ - o9 ,,_ ,* g 9e g e. e ~

,
c h 2

._______,_ __,_ _______ __

P d w _,____,___. ___ ,,.-
._2

. . . _ ._. ._. .. _ . _. .._._.m. .m_.- -, - .
,_
. ._ . ,_.. . . . . . -.._._ . . ._ . . ._ . . ,. , - - __ y

____ _ _ ___________ _.

CC, - - _- _ , . _

-

_-_--__-
-- - -

. ,,
_-_,._7.___ _ _ , _ _ __ _ _ ___

_,_ _ __ __

gg, % ___,___ ,_ , ,. , __

o, y
,_

n ______ m_,___m_ _._,_ ___,.

*
Q. cg$0a i

b- O- =, .: = w .: :. .- . 1 a w
3 L.

.
'-- .- -- - - :. -n :.

Cos,
.

p G O ',o_ _.. . ._ ,_ ___ ______._ _ .___

( c. __ _. _ ,_ ..m _.-..__ _____ ___

S L.
m . m , _-# I ~, _ e , .. _ , _ W @ .73

C.__, _ _, m_.,_ _ m. m._ , _ ._m..m_____
___ _. ... . . _ =

. <
___ .___ Cc. ,m_+_._, . _ . + . __,__ ,.___

m . . ..,. .. , . .,.-- . . . , , . , . . , . . . , _ . . _ . . . ._.. - .
8 w g

__m.. . , __ .. m , ,. , ..., . . . , . . . _ . __,

0
._ ,__ - - ,. ,_m.. ,. , . . . .o e _____,

W H"

t %Gfap;, ;_ , .. .- . . , -.. ,_ .. . m. _ __

( .C
o

_. . _., . . , . , . m . , . .__ __

@= ,, , o
, , , , , , _. _ _._ , . , ,. . - , . ,_m ,___m___ __

9,, ,, . . ., . . . - .. .] .

AH013M AU ll.1N1J AN3' H3elJn
<



I
__

I Ze
W O
~_ . - -_ __

,

_
. <

d N>

I -
d

< w
J aU

<
J

_ - -
U

I E
, - 0
W

- - -

O_

2
E_
w -

I - .

, . _ -_ ___ __. o. ;;- -. . -- --

w O S
N_ w
* O

I -
...

J_
.

____ -_

_ w.___ .

I ___

i_ _

. ,
.__,___ = - .

8 _'- r ---

m -_.__, _
=

,_ _
=

7 a
-- -g

= v= .Jr

I / oam o wW 3- / h 8
/N_

W >
U a,

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

-
._ ,

c m o
* 2I w g - _ a> s I 3 -

w
_ a,, .

-[
a n,,

-_ _ - .__. . _ .____r _ .. . . . ._ __ ._- . . . _ ....,_ ._ __ __ ._.. ._ __

_1,- --

E f~'' ' " "~ " " ' ~ ''""'''""'

O, m i, a _ ._____

I z ,
_, __ ._ ______,, , o, . e. . _ . _ . y,-_ . _ . _ . _ _ . ____ __.____ _ _

_ _ . _ . _ . . . . _ __ _ ,_.__.._ - o. .m
.O o

____ __ ....m._ __ . ___._._ ____. ,, , ,,

a z
. mI k $

,$
F-

O. . - - - z,- m ______________.-- ,_

f
+

t,h. a .. ,

g g 9
,,; d

_ _______,_ __ ____

_ _ . ___.. -
._,_._____

.

_______.

2,_ * . . _ .__ ._.m _.___._.m _._,___.__ . . .. .m_.__.. . _ . ._._ . . ._ . . ..

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

g3___________ ,_ ____ ____-__ c,

.C
___________ ____m____.

w

I t., - -_. ___ _ _ .__ ______ . __
___ _,_____ ______

(U, ___ __ a______

w, __ __ _ ___ ,. . . _____
* "

@ Q. ca ,
w w oep_ .

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

= k
. ..m.z._.. . .. . m .w , =. . . . ... ..,,

.

. C. 0 .oI O :so w
< _ _,_. . . . _ __ - _m __-. - _.. _ __

3 c*
_ _ _ .__ , m. , _____ _ ___ ___.

8 ;, , C m .t i! ___ ____ ,,_m._u.____.._____

Lu C oi _,_ __ . - . ,_, . .. _ _ -m____ . _ . . __.__
, ,_ . ,_ __ _._m..__ _

. , . . . . ,

, ..t._.-...,_.,__. _ _,_ _
-- , . ... .. . ._. o._ . <

. .
._. _.. . m...

. . . , - . aim i s.iiu.,, . ...i 4i_i;._,i._.6_._ <>Q h h
_ _.m ____,_ __

i i= ==i =. i u- . s

> W nC
> e

! $ @ @ ht

,,,,, : H3 _ _ .. e _ ,- . m_ _ ._ _

.eo

I i m. ii== t -- . s i 4 . s. i t i2 4mii am i se i, em i .mc it me._ ,i ma i

_ _ _ . m . . . , . _ __ ____ _, , , , , ,
maammummed

|, w a a
.a. e. e.a a,.

. . . a4 . .

I,R *

lH013M All ll3NfJ IN30tl3ef
o

I



I
__

I 2@
w O,
~

= ._
.,_. .

<a ._,_.

U> o -

I < w
a GU e

- <
a

I
_ .._ _

v
e

, o
w 2
E_ O.-
6 -

I %_9*

, __. __._ ___ ___, __. 0 m
w o W~ w
W Q

I " -

o
_ _

_
__ 6

I __.__ -_ _

a,
i______,_, . __, . __ _

8 - ---mm o.---g .,
-- -

- ------ 9 .c..,~~,mc
1

-

. P. J
_ .__

/
_ ._

I m *o - / $
O M g

W *
W N / >

= - .- - --

j [ ;#a ga ,

,.___ __. __

3I w-w p . a

=. .

. . . _ $__ d..4_w a., .- _ __ , _ ____
_ . . _

_ _ -y N
,-_.--._ , . . . -_ -- ,__ ._. . __

;. _
, --

* 3 E
-"-- -"--- -a ";.r

~__ - -."
- ~"-"-

m,
i 3 o

l ,., 3 g o __. a__- _1_ 2 o_ 4._ _, . __,

_ . _ . . _
. _ _

_ , .__mf_
o.-, . _ _ _ _ , _o__, : m.___, _c n o_.,_, _._ o w _,,o a . . _ _ . . _ _ + _ __,_ _

_,_.. - _ __,_,..._ ,__ _ _ . .___m ,g ,,

a z
't m

.I 2
m>- o

.. _,____ ,_..______,= - - - ,z, o, o, ,
_ m ,, ,

c y 's t4
e yf a r

::i S 2 '--_ __,__,___,-_.,__,_. _ .- =

_...___ ___ _____________. a,_
. o , .

, _
- ,.

_. _--__ . . ., ,. _ ..,__m,_.m _.. _., . _ . -__ m. _ m .m_._-, . _ . ._ , .m _._., . . .. . . .
,

i

-____m.__,_m___m____,____,_

C,

,C
,__m_ __,m._,_,.__,_m_m____m__,__

w , ___ _

_.t,._+.._._..m.. _ . , _ __ _ ______

_. o C El
:

.

, ,,__,___ ,_ _,____,. __ _ _.

!
. -_____ , _ . _ ___ , _ __ _ . .. . __ - - -
* "

a
.i g Q. C

ew
g .oh -,a, - m. . . .. ,, .

.. ., _ _, . , . a .m.. .:

.C. ,o ,O
, .'

=, a. . .,

k
.. . .. . ._,_- .-_.. _ m_ _,-m _. _ ,_____ g .'

G %# ',c__ ,_ . u_ , , _.m .. , . .___,_ _m.. __m_

C| 8 L.
Lu @C a

m.._m __ . ,_ ,

L.. . , .~_.. 4__,_ , _,..m..m._ ___

.____ _. _ .. m__ __ ____._ ___
, . . _ - ~ . . _ , _ . _ . _ , _ _ _ ._.1_._., _ .. _ _ _

,.____ .
-- m. . .. ..i

, ... , . _._m __ .
.r..,___... ., o. . .. . .-

,8 s& g3..__. . . . . , - _ 4 . _ . .$.
_ m . _m _.m__ _ _

6 ... ..m. _ ______

n C > @ N
'

e

| $ G G'&yH7, _.u . . . m u - , ... __ ,_

.Cu

I _, _ - , - , . , __. _., . _ __.-_

Qw en
_ , .. ,. , - m . . - - , ~ ._ .. . _ m_., __.m,n,,,

* ~ * . .., 4. . .,a ,
. . 4 . . ~ .. .

y ..

.IJ .

1H011M All ti3NI.J AN33H3d
Q

- _ - - - -- --- -- -



I
__

I w O,
~ . _ _ _ ,

> O M

I < w
.I

**

WU W
""" (

J
V

I
,, . __.-o. o .m _

e O
" Z
Z O-

-

I g= &
O Ee .__ - _ __.

w O MN W
W C

I ..

* -

,_ ,

.
1,e<, -- k

I -

_ _ _

-- ,_.o
. _ _ _ g

4 k__

8'r_o u ) s.11,a il m.af.A gtr1.hilCPA+1, 1 P A.1 A i,A l.aL ip sm ,Ps.ar i6ax
-4 - - _ -,__. _.

_,&.Mup
""*'"""

1

_:A _- ._ m g~
_. .

a,_

_ J.

I O MM o / y

W 0- / h 8
, N

C W O
._ Wm->

>

.** rw- -y 3I """'> P, jW y.- . ._.o,.. _ _ . ,_..o_- u),_

.. .. .4 , . .. ,. . -
_,__

. .____,_.m,._ o, , . . ,.. .. p.

M asp''' g g ut__,._ o_ __ . ,,,o o___g y

2 g Q,g g a
.

7. ., s
- --

J<_, }
= - -

I
_

, 3 g o
,. - > o_,+ . ~ +__ d

o_
.

-e _,._,. oo<_. _ . ,,___

_--6,_..+--+.-o_
_ _ _ _ .m ,~ - - -

-- w o,
c'T

O!N'.
. - -z :.O _,_. - o- o -. -o_

w - --
,

, ,
2 2 -

.i MI 0 ,w
>= O g z <3 ,w;- . -- ______ .- ._______

W .c 9'
,,_ ..
,

R h --

g >* 8 Pi
g, _______,___,_ _._____

O D'I _4____,_,_ _ ,_, _ .. . . _ ,, _, ,___
_d,*= eiy ., -_- ,.- . ,.,m,. . .<i.m,_or. ,.i. -o.. . . .o_ s .. , ..<._.o., . ",4o_.- ~.,,,.

, .. u. .o-,. ,
_ <.. ,

____________ ________

Cc, ____ , . _ _, . ___,_..____ _ _, ,_o__

w _______. _.._
o

.__ .___o__ _ ____

I i o_i. a._.i. o. _,<~_. O '"" "'-._4, i o,_p ,.<i<o,.__ o o.,i; o_. . o o o o o .. o -" Wg. > . - . <,<,o

"

i. g Q. C*
s

. ow

k

I 5 k
.,,4 ,* ? :' * . '| ** V |**' =.? |, = 11,*? t .*, L1 ?* 'n,'2 ? ''. | ?, i &'* ^ ' * "

.

* '

,C O 3w
g G ,Vg

,o__.._.._ _ _ __ __ _. _ _____

'C.

3 g .1. .
_..u__ , . _ ,,_o_.m_,.__, _ .___

c m .t.;I _____ . m ._ _________._ ____

m___,..o. _. s,__ m. _ .o _ , _ ____
..e..o

6. .4 o _ t . .+ . .e.= o.+. .t.==.o.=.= ' . be. Q,t, ._.. , . 6.m . Bedo o,n +- o .- o -
... ..,.,. . . .--

u ._i O
,.. .

m o, ,. ,s .
n .~u a.., i_... ,..., mi = ,t. o o o_ o.

Q % M $_-u,g-. ..i,=,i.i .<, i,-.i , >_ . . ..ii .. ,~

> W*

I g .N
"

Fg _ . ._ m , . _ _ m . , , _ _ _._

.Co

I ! e- i z 4I = |*i ita- t sc . i ui l um, ai a :i,e

kI$ h 3
'"" ' "' '* '"' ' ' ' ' " ' '' ' - ''**''* '" ''" ' " "' ' " ' ''**'' ' *

Itit er
_ _ _ .

9,4 pe se e4 pq #4 pe n M ge M M
b 4 8 @ go at 8't te .( e. t

I,R *

1 HOI:IM All tillNiJ IN1Dll'lif
4

I



F

I
__

. I
2e
OW ,

, ~ . ,.

* U> 0 -

I e w

U e
- 4

J
V

I
. _

e _
O

W Z
Z- O

6

To bI , . _ _ .__. O. E
W O MN W
e o

I -

> __

J

i s,- b

I <_~ y
L

,8
-- ---

n,_~, c w, x ------,- .,
--

f- >===' 9* J
4-.

g o / O MI y

/ $w s
W N

-_ , 4/ >g
g @ o A y

E.
W ~

I w

" . ' * . ' "
-, waw'> ,,,,,, .

.JW =. __ J O.o,, . . . pe.< , - . . - , . --.._ ,. . . . - .- --... . . - .. . - ..-.,. -.. ..

& / -- Y T LQf0 1 G rn
r, 3 O '-~

3 g O .- --- - o -- i- Z aiI ==

+- 7-- r --- ::p O g
o , et N<

_,._, .m <
-- w- -.,

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

w a , i-.. .
, g

I Z o.

*( M o , , ,I >- O. ., _,4. --
- <. z 2 o o.< g , 3

Nf ,

- e. ee m - = 0 ,e.__________..__, Y *0 ::i __, - -. -,,_, o ..-,d.=. , , ...,,.--.,, .. . , ,,_.
. o ..< ... .....<o .o _. > . _ ." _. ._ . . < _ . . ,;. ,, 4,. , ,, o . ,. . . .

. o _, ,

_ ___________,_____

f .,_q,mi,-_4,-1i e.wib o; i,6 ,1..q.,<k bsb4,e,ks a>.-|,mibeibN

W are . o .-- o-..oo o-o o o_ - i_o-_ ._-
-,o - _- - ,__, . __, O ' y'''' @p q,I o o o,-o -_ - &-- ,-i._,. .-. o-

m..

o Q. c'
J ,

W , o
?%* *: L* ;2.'. * . , ' ' * ,7~ r ."., ' ' * " * . t :.,.: $*

= !. .
.*,,.', .:', '' ?, i". |* * *4 ~ * * * *' ' * '

I .C O :so w _

. LJ.
e -. -, . . ,, . . .> , .n_, . - - .. ,-i,4,. <, . .. . . . . ,,o-,. ,
e .

tW ,,_i_ ,-, i :.., ,,,....i.i,-.4,._, -4i. ..,_

CC
i n D. .ti8 L-_--I o-- -- ,-.- ..----------<--

,. + ,_ ._o_ _________ -_ _ _o. .

o. . L,, Qt o-4. o a. m 4 m. .n a o .. tais- , _ ,
== *t

,_a_,,_ o_ o o o<

. e, m i
, 4, a ,,_,,. .e . e, ,. . .u o o.

... , . . , a .... .mem..
O.a, o

..-. mq= n.
,_om, , om i

>Q $y,. .. m ,,m.g . i..i2, . ,,i_, . . ,_

C

.. .ii. ,

> M N"

I EW
y F @C.

4:
. g - . . . ,

9
. ., = , , _ , _ _.,_ ,_

1 u
\ ..

' I
. es i 2-i 1 i ar_,i .It- : u.&4, e esa a 4-n .i m.r-.:1,e

kh h4 $
1 - i ., 4 -. i . i -it. ii.=.> , . . . .,e, . - ,,4,-,,g ,, m. ;i . . ... : =

.

I ,
,, e as M M se se 6e M # # qs

go t$ @ h g, tr' e$ N 88 *

I ,, e

1H011M Allll3NIi AN30lf 3:1
o

I
-_



. I
_

I W Z
kW w~ ,._

1 H,e(W,
* U> 0< h-I 4 5U @

"'-"
(
.2
U

I E
e Q
w Zz o

I r
- - a

+, ,__. O. E
w O M
N.. W
W Q

I -

>
.J

4- . < L

I -'

q e -

o<- _ - t

8-- p e_. m.__mmm,. -,_g .,

Y, obT

=

W N / >z - - .- - ,. a
[ m O ,,a=''' y

EW' mas "" .y j a

D )
to.-, - .d. r,===*'

#

_ . . _ _ .. . __ ,_ . _. . _
uJ o.. . _ j .. ;_ . _,

_J,

. _. , a_.m -_ / 3 g-o -
1/

3 g g ,_j_ i - | ib s,E 3 O ~

I Z
Q 8T N" I

- + _ -;- % ,_,+ -, -. OO y
.- - 4<- o

+: > ,

w a --

, ,
I Z -

et MI H o. -

-- : _,_ -

. _.-,._ . 2,, 0,o7 m
e < $

,,
- ~a d ,___,_, ,_,..m .. . ,, - - -

g v. 2 .r

o a 0 (h
g 3,

I eJ - _, - , . . 4__ < _<, . _ . ,,- - -

:
~ M-. :.-- _'1-:rr_ 1:1,::. n _u.- ~,r-a.n :=.,- , ===- -

_ -- .__ ,._ ____,___. _ _ .___- C C, .-.- -- ,_ _ _ ,_, .- e - -
_ . _ _ . ,, , . _ ,

-
. ,, - . _. e_,-<,--___,__ . ____

I . n __, _ 4. W, < O **"" @y g, _ -.
_. . _ , , o-o o_o._m_.,-

__o _--o _ o_,.. . .,.. _- y
.J l b

$ W G G .0- -

I g k
.. .:== .

- - :: .m = v - - .- u e.:. . w.. :

. C. o m_,
l i.,,,.i..isui,-i,- r=4,a. ,i_:i,i._ip ,,

G U 'M
, :...,.i.._,.e_

_- C.

_ . J. . . .. .. ___...____ _

__ ._,_ , , , . , . . __,_. , . _ _, . _ ___

g L , _ _ C m .viI ___ ,_ ._,

..i_.

_ t _.._4
._ W C,. .!.__

-

_._,,..m.
_ ,,_ _m. . ,_,___ . ,____

Q_w . . . . _ . __m, ,_ . , _ _.
..--.,

- .

-- m.
4 _.,iii o.<_

. . .< .. .-. <.. . , . .
.,i

, . . .Q,, ,,.m m ,m.i . g ... i aim e=, i, i

Q % M g*
:.._i.-.i,. i -.. , , mm_ i. ,,_,g_,. . . ,i._ ,-,.i-i._,.,_n >WI "

O .Ns
*

F (c
4g . , . , o , , . ~ 4 . , _ _ ,_._

U
.I m i m-' u L. ' = , i, 3r i .so iu.s.c i u._ ii. iie

.h $l
% i 3. _ i i i i2 i . -=., si m ai .i. :,= imi .s i,.., ..,mi,9 9 g ,,

9 M e. p gy. u e
M. .d. M. M.. . . - .. ., ,,, ,

I,t
*

1HUl:IM Allll3NIJ IN33tl31
4

I
-



M M M M M M M M M M M M M M M M M
. , me

GRAVcL SAND FINc5g; ,
rauc sitt sizcs |Cta v Sizcsj .:O A a s t| |.? cO4=st ucciuur.%c

U. S. STANDARD SIEVE SIZES

3- 2- 1-3/4- 3/3'' 4 10 20 40 60 103 200
.n , ,

ill!!! l ! I; i is
. . . _

, ,

It i u ! . .- s-

till!I I i it in N | :
~-i ; -o

\ | j!!!ii |i | i: ic

:i.iiiti ! in I; I i l'
,, = ; .. . s

_Ft- eist ! I i to II 'll til i \
' -

tilL i i|| 1 |
-. ; \ i;G .. I|!_i e i ; i i-

.4. -- _ _ = .
t; I |8;t! ? ! |

.

;= : -

| I: | | } (U ' :

3
= =1,r.ri ; ; ;> rii i: n 1 | 1a -.

. ' '>- u - : -

-

.; 7 -

= i oei. ; : i ;: T; i, ; I,i
-

5 ,, : iiiii i i i ii il!; : | !-

i i t T-!!'iri i i i| ili;
.

-
,E ; ,

=i,![! ! ! I
.

ili i ! ii i| 1 n \ Ebo i ,

\z. i ii!! is t I: i i :-

iisij i i i :. | . .. i . \
-

---

-

4o - .

= n : _ : = 1+ ;
-

i, I- : ,.
- - t-----

-(!!;i.I !i ii i i! .u ..

\ si i !is !! i i; i |-
-

i
,'' i i i lii'ii i i n .il | ; \ i;

t i i lli I l I; i | | X I;
s,,

i ! ! '! -i li | .

I | | 'I i; ; |
'

,

100 to 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BOR I hG NO DcPTH N AT WC LL PL PB OcSCRIPTION OR CL ASSIFIC ATION

1 aW Engineering 21 m ss

Testing Company " s - 23 o- ~o

Grain Size Distribution 7"29

|
|

_ - - - _ _ _ _ -



m m M M M M M M M M M M M
&F 36437

{ GRAVEL SAND FINES

r NE SILT SIZES |CL A Y SIZEScO A R sE| |e! cO ARSE | uEosuur .N E

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
__- .: :- - - -.sa _ .

i !!! || | % i |1 I

i i i l!! I' ! T | |
__,,

\' | ___i i ||* || '
e ,

) --:!s- | Is '
i : * i

'en : .f _ , ,

(t- ) i ! lisLt i i '

!!!kII !j };
$. I' l \'' '

|
'

;jt i; i ! iu i- *

3 * a= ie';;sT-r7 i l 'i ' 'i . |-
|

l> . . . -
itPIT I \ i|| . i i= i : |'

5 ,, 5* Ilbl-.* | || | | \ !
~

'

s
.

! !!n | || I i }E i i
. .7 -

' l

; is i . ;

e- a s _

jjp' '
'

I ', r i4 > .__

tal :

-_j, 3 i a i .z : i ;
i, ' i

I I9 I i- $
'

i' '
3, ..-_

i (C -l i 8 l' .
'

,

5-.-

.! ; ; \i I i, ,

! i i | I \ l

I | | | NJ,,

l i | | | ___

i ; | |i :
o

100 10 1.o o.1 0.01 0.001

GRAIN SIZE It. MILLIMETERS

BOR I NG NO DEPTH N A T WC LL PL P1 DESCRIPTION OR CL ASSIFIC ATION

Law Engineering sg1 10, se

Testing Company ''- - '5 5~ ~o

7'*'Grain Size Distribution

.



am aus em aus uma amm sum an em aus em nas
AF 34437

yy GRAVEL SAND FtNES

h$ COARSE | CO A RSE| | FIN E SILT SIZES |CL A Y SIZESMEDIUMFINE

U. S. STANDARD SSVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
800 - ' ' ' ' ' ' ' '

I I j j 1 j i
|

,

L__,
s

3
I si

t : ! t :.
.___

,0 . . 1

t i i

- x . ., , .
80 1

i i i ) i
. :

0 ,0 ; ! ; I -

,i ;
___7 _-.

, ,

' ,

.

3 ; 7 ..i_l
-

, I

e i i | :i.
. ,

|
._ jg ., j _.2

,

e : ; e ,

50 -
%

- . | 1 8 | .-. <---
!W '

,

; ;' ji'
1i . .

F 40 ' I I * ----

2
| | |- | 3 I '

tim , , .

| kO i3 I |
e 30 , , ,

W t , I 8

Q. - ,i

- ' s i
_-20 i

tii | | \ .. ,

1 \ |,0

| i i I l
i ! ! | |0

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORI NG NO DEPTH N AT WC LL PL P1 DESCRIPTION OR CL ASSIFIC ATION

Law Enginee-ing = no
s2

'- -5'
.

Testing Company >o ~o

''"'Grain Size Distribution

. _ . . -- - _ _



m m m m m m m m m m m m m
OF 360Q7

j{ GRAVEL SAND FINES

h$ COARSE | CO A RSE| | FIN E SILT SIZES |CL A Y SIZESFINE MEDIUM

U. S. STANDARD SIEVE SIZES
3" 2" ,1 -3/4 " 3/8 " 4 to 20 4o so 100 200

90. , ,

, , , . ,,, , i s . .
, , , s . , ___

| 3so
3 ( t ii

i 'l ! \ | I
_'

; 3 . i
_ ___

so "
y i ,
- ' L

- i i i ; y, .I
, , ; , y --

g7 ; ; ; .__ .a _. ____.

> '

3 .

L_l |-W
'

.

: :
'

-. . .

i i TP : i
=

i ; -

C : :t ,
iW i i 'N k

- .a -i i j- : I I 'So
i

: ; i \ |i
' ;

e ji i
3

-_-_

. .H 20 s t f .

Z j g | 8 | .
u, . . .

C 3o '~~-

-
. t,

m : , , i .
m

i . .
! I ' k ''20 !

! I i | | \ 1
'

| | | \ |,,
.

' , . ,
t I ti-

; e 1 i
0 ! I I ''

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BOR I NG NO DEPTH N AT WC LL PL PI DESCRIPTION OR CL ASSIFIC ATION

Law Engineering m no
s3

Testing Company '5- -
me~O

Grain Size Distribution 7429

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



- ______ ____ _ _ _ _ _

1

bE cRAVEL SAND FI N ES
COsoLES

88 COARSE | VIN E COARSE | | FIN E SILT SIZES | CLAY SIZESMEDIUM

| U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
!

;
' ' ' ' ' = * * *100 '

I 1 [ \
3 1

90 l ! i

<T| |

l I

| | !

80
v i I i \ 1*

I : .__._ |

$ 70 I I

m i i
- i g i

3: | | |I ;
3>- 60 -- 1 I I i

I
| | | k

.

I

e . , , g, 'W I I ! t l50 i

E ; | i ! \ '

I | 1 i { |

2
'

i l IF- 40 i i

l i I I I I
y . e t i 1 i

O | 8 I I k i
E 30 ; ; ;

Ld | I I I i
Q. -

, i ;
.

! I '20

I i | | \ i

10 ''1( | 3'
8

i t I i
-

; , . ,

I I I iO *

1oo 10 1.o o.1 o.01 o.ooi

GRAIN SIZE IN MILLIMETERS

DORI NG NO. DEPTH N AT WC LL PL PI DESCRIPTION OR CL ASSIFIC ATION

Law Engineering ser no
iss

Testing Company ~~e- " s - 13 o

Grain Size Distribution 7429

_

_m _ _ _ _ _ _ . _ -



M M M M M M M M M M M M M

y GRAVEL SAND FINES

88 CO A RSE | FINE COARSE | | FINE SILT SIZES |CL AY SIZESMEDIUM

U. S. STANDARD SIEVE SIZES

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
100 " ' ' ' ' ' ' ' ' '

| | _
1

I | % I 1

I l90 i 8

-A l |I !'

80

) i i hs i
x ,

.---

70 '

) i | T |
"' '

8 j i i
I I>- 60 --.

t I i i \
'

m l
C i i
uJ I !50
Z l | i ! '
E

| 3 a ;

h 40 ' I I '

| i I | {
2 i
uJ ' ' ' '

o 1 i i i \ .

E 30 ; ;, 3

uJ l i I ( l
'

I i | i \ i20

i i | | \ l

I i ! | NJ,,

l i ! | |

I i | | |.

100 10 1.0 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

BORI NG NO. DEPTH N AT WC LL PL Pl DESCRIPTION OR CL ASSIFIC ATION

Law Engineering sm no s,

Testing Company me ~ o. 14 o - is s

Grain Size Distribution 7429

. _ _ _ _ _ _ _ __ _ .. . __ ____ _ _


