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FOURDATION INVESTIGATION REPORT

For
Proposed County Rd. #20 Ovelpass at
C.BE.uW., Jordan Station Side Road,
District No. 4, Hamilton, Ontsrio.

W.J. 64-F-13 - W.P. 111-60

1. INTEQDUCTICN:

4 request for a foundation investigation at the site of
the proposed Linecoln Co. Rd. #20 Cverpass at Q.E.W., was received
from Mr. F. De Visser, Bridge Location Engineer, in a memo dated
February 27, 196k.

A Tield investigation was subsequently carried out by this
Section to dete}mine the subsoil conditions existing at the location
of the proposed twin structures. Presented in this report are the |
results of this investigation and cur recommendations pertaining to

the design of the proposed foundations.

2. DESCRIPTICK OF THE SITE:

The proposed bridge site is located at the intersection
of Linceln County Road #20 (Jordan Station Road) and Q.E.W., approx.
€ miles West of St. Catharines West limit. The surrounding area -
is generally flat and wood-covered.

Physiographically, the site is located in the region

referred to as the Iroquois Plain in the Niagara Fruit Belt.

cont'd., /2 ...




: ,r:-a‘ IG:: .LI ON. 'PRGCEDUR": :

‘A total of ten boreholec and seven dynamlc cone penetratione
;teets was carrled oat durlng the course of the field work. Borina |
?:jachleved by means of conventlonal diamond ﬁrllllng equipment
 adepted ‘or soil sampling purposes.‘ Durlng the fzeld work dlsturbea?“
: :and undisturbed samples were obtaLned Disturbed samples were ob- v
1talned by means of a standerd eplit—spoon samoler and the energy used
1 ¢n drlving 1t, conform to tbe requ1rement= of the. Standard Penetrdtion ,f
"Test Uynamlc cone penetratlon tests were carried out adgacent to' o
: % seven boreholes.; Driving energy to advance tne cone was. 350 ft lbs.fe.
f Der/blow.; Gther’samples were obtalned bv means of 2= inch I D Shelby;
tubec whicn were pLshed 1nto the soil by hand or occasionally driven E

v soil w1th a lkc-lb hammer deliverlng 350 ft —lbs. per blow. ez1

eﬁ13A which accompanies this report The elevatlonsfﬂ -

ere’éetermlned from a D H.O bench mark (elevation 288 5 ) located s

eat‘*he Southwest corner of the 51te.

ng;y LHBGBALOFY TFST

Samples were visually examlnea and classified at the site e"‘
’"efas well as 1n the 1aboratory. Certain tests were carried~out in the;
;flabo atory for vlaSSLflca 1on and shear strengtb determinatlon ’
purposes. These tests consistedfof Atteroerg 11m1ts, moisbure
content and uncopfined shear strength determinatlens. The’teSt
results are shown on the Borehole Record Sheets which form part of

‘ this Teport.

cont'd. /3 ...



5 1) Genpral.: 7

The sub501l at the site COHSlSuS of about five dif”erent
 fdeno$1ts.' The boundaries qf the differentkdeposltsrare,shown on the
“?accompanylna Boreiog£$hééts;;‘Thé éétimatéd'stratigraéhiéai profile'
: nown on Drawlng No. 6#-? 13A, is based upcn this informatlon.

;rrom ground level downwards, tne various 5011 types are. as follows.

"',““'5,2) uardv ‘5111‘ = Flll “fia‘_c__e_r_l_g_l' |
’ ,’Th1s £il1 materlal was encountered in Boreholes Ne. o
L, 3, % 7, 9, 10 and varles in depth from about 5 ft. to 14 ;u,’  .
The maﬁlmum thlckness occurs 1n Borehole No. 9 belng aboat yon ft.  £  ;
{Tbe a,frage depth is 10 ft 1n Boreholes No. 1 and 3 onxy' the
| éaterial~underlies a S-ft layer of clayey silt apd extends from' ‘ 
e \ 3790 el. 277. The materlal con51sts of brown-coloured sandy
' h;traces 01 CL&Y and organic material The relatxve d9n51fy‘
,_escribed as loose to dense.’ ihe 'N';values ranged from

'”,37 blows per foot The average moisture content was found to o

5  fi§;3§ Clavev Silt ‘;:Vil“Material' G e |
e This deposit was observed in Boreholes No. l, 2, 3, 5, 6 8
7f7and extenda from grouna level tn about el 277, except in B. H 's f*\w‘
k'l ana 3, where 1t extends to about el. 282 0. The thlckness varles’
 ?rom Srftk .to 11 ft. The chlef constltuents are silt and clay w1th

Ltraces of sand and organic mater¢a1 The ~average mclsture content

is 15% Liguiad and plast}c limits average 34% and 20%, respectlvely.

;‘I’ f‘ The ccn31ctency varies from soft to hard with an average ’N"Vaxﬁe

of 2b blows ner foot

cont'd, /4 ...



5. SQiL TYPES aND SCTL COXDITIONS: (cont'd.) ...

This deposit was observed in all boreholes to underlie

fs d
o
[0]

+h
[%N
o
b
%]

naterial. The thickness varies from 3 f+. to 10 ft. It
consists of silt with some fine sand and traces of clay. The
material is predominantly non—cohésive and exhibits slight to quick
dilatency. The average moisture content was found to vary from
15% to 28%. The relative density of the deposit may be described
as compact to very dense, the 'K' values being in the order of
10 - 80 blows per foot.

Similar material was encountered in Boreholes No. 7 and 10,
at a much lower depth between elevations 239.0 - 212.5, and 228.0 -

218.0, respectively,

lavev Silt - (Glacial Till):

5.5)

@]

This stratum underlies the silt material in all boreholes.
The upper surface of the deposit varies from el. 274 in B.H. No. 7
to e’. 266 in B.H. No. 3. The depth varies from 35 ft. to 83 ft.
The lower boundaries in Boreholes No. 2, 4, 6, 8 and 10 were not
determiped since the borings were terminated in this layer. The
consistency of the overail stratum ranges from soft to hard. The
material in the deposit consisis of a heterogeneous mixture of clayey
silt, sand ané gravel. The average proportions of the different ]
sizes are: Gravel: 104, sand 20%, silt 55%, clay 159. The
moisture content varies from 8% to 28%. Liguid and rlastic limit
ranges are 19% - 33% and 12% - 18%, respectively. Bulk density
ranges from 125 p.c.f. to 140 p.c.f.

cont'd., /5 ...




5. SOIL TYPES AND SOTIL CCNRITIGES: {cont'd.) ...
S

5.5) Clavev Silt - (Glacial Till): {cont'd.) ...

The undrained shear strength of the material as determined
from field and laboratory tests, was found to vary considerably
from borehole to borehcle. Tn B.H. No's 2, 4, 6, 7 & 10, the
shear sirength ranges from about 500 p.s.f. at the upper surface
(el. 270 1) to about 800 p.s.f. at el. 261.0. It then increases
rapidly to about 2,000 p.s.f. at about el, 260.0, afterwards in-
¢reasing randomly with depth to about 3,000 p.s.f. at elﬁ 215.0.
In B.H. No's 1, 5, & 9, the shear strength increases more or less
uniforaly from about 1,500 p.s.f. at the surface (el. 270 f) to
about 3,000 p.s.f. at el. 215.0. In B.H. No's 3 & 8, the shear
streneth decreases from about 2,500 p.s.f. at the surface (el. 266 f):
to abou. 500 p.s.f. at el. 260.0 and from then on, increases tc about
1,500 p.s.f. at el. 2%0.0, thereafter increasing more rapidly to
about 3,000 p.s.f. at el. 215.0. In all boreholes, a sudden increase
in shear strength below approximate el. 215.0 was observed to occur.
Below this elevation the shear strength is estimated to be in the

order of 7,000 -~ 8,000 p.s.f.

5.6) Gravellv Sang:

This deposit underlies the glacial till deposit and was
observed in Boreholes No's 1, 3, and 9, at el, 197, el. 192, and
el. 201, respective}y. The borings were terminated in this layer
which extends below el. 191. The material consists mainly of
gravelly sand with silt and clay in the following average proportions:
Cravel 25%, sand 457, silt and clay 30%. The moisture content
was found to range from 9% to 2i%. The relative density may be

described as very dense; the average 'N' value is in excess of

100 blows per foot.

econt'd. /€ ...
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6. CRCUND WATER CONDITICNS:

‘E} The following ground water levels were observed in the

various borehcles:

B.E. No. 1 Ei. 281.2 3% days after drilling
2 283.¢ 26 v " "
3 283'7 ’ 31 1 N 1
Y 28559 ok i 1" 1
5 28&.2 1R " " "
5 283'9 12 " " u
Vi 286’0 7 " ] H]
8 282_9 3 " n n
9 283‘7 5 £ " : 1}
10 28L 2 g " u 1
‘ ‘ No artesian water pressures were observed during the

field investigation.

7. DISCUSSION AND RECOMMENDATIONS :

It is proposed to construct an overpass at the junetion
of Q.E.W. ané Linceln County Foad #20. At the present time, this
is a level crossing. The traffic on C.EW, will be carried over the
intersrection by means of twin structures, constructed alone tie
centre lines of the ¥ast and Westbound lanes. It was observed from
the preliminary general plan that the pressant grade line of the

County Road will be excavated to an approx. depth of 20 ft. The

proposed footing elevations are 264.0 for the piers ard 277.0 for the

abutments.

cont'd, /7 ...
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SSION ﬁfarﬁf’iPEco*kWNt}‘A*”IONQ-‘ (cont’d )

rphe 1nvest1ga+1on has revealed that con31de able , |
1a,1on 1n shear strength e115os over the ent1re szte ana tbat
eﬁeral the shear strenguh of the upper layers 15 inadequate
;ffa‘prov1de sultable sunport for spread footlng type foundatlons.,‘ |

k iachzeve a safe bearing capacxt" of ebout 2.0 T S F., excavatlons,f'e
,w eld have to be earrled down to e considerable depth below bhe =

vatzons whlch have been nroposed HIn our vzew, this would be

In v1ew of the foregoing, it is recommended that tbe

’n S and plers be fourded on large dlsplacement plles, dr;ven

 *!+5’”or 121" O .D. z 1"'wall steel ‘tube plles, a de31gn<ijfﬂ

» 75 tcns per glle should be acnieved at or about el 210 O "e”ff

11 ad and to obtain 1nformatlon on drlveng condltlons. In this way;’?{'ﬁ

,'No stabllity problems are antzcipated for. the uroposed ;ﬁ f'
slopes o? the 20-ft.,cut on Co Rc #20, prov1ded standard
2:1 SIOpes are constructeQ. It may be necessary, however, te

fprov1de a sand filter over the 311t 1ayer= in the cut slopes 1f

Zfd,the ground water level 1~ ot lowered sufflciently to prevent piplng.‘e 

",8 SU‘»”VIABY.

A foundation 1nvest1gation at the proposed overpass at

Llncoln County R4. #20 and Q.E. w is reported.

~Subso;l at the‘sitefwasffound to’consist of fill material

eont'd., /8 ..,



8. SuMMarRY: (Cont'd.) ...
followed by compect tc dense gilt, followed by soft to hard clayey
silt with sand and gravel, followed by very dense gravelly sand.
Depth to the hard glacial till is about 80 ft.
The proposed abutments ané piers are recommerded to be
foundeé on steel tube piles driven tc approximate elevations
210.0 - 205.0. A design load of 75 tons per pile is recommended .
No stability problems are anticipated for the proposed
side slopes of the 20-ft. cut.

Details are given in the foregoing section "Discusslon

-

and Recommendations®.

Q. MISCELLANEQUS:

The field work was carried out during the period of
¥arch €, 1964 to April 10, 1964, Equipment used was owned and
operated by Dominion Soil Investigation Limited. The supervision
of the field work, together with the preparation of this report
was carried out by Mr. P. Payer, Project Foundation Engineer,

under the supervision of Mr., XK. G. Selby, Senior Fecundaticn

Engineer.

April 1964
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RECORD OF BOREHOLE NO. 1

“on Sta. 16#65; 54" Rt.

“¢ Harch 694 196L.

‘washbore - NX Cas:mg. e

 Croundievel

F2)
HUIMBER
Y

B WS
408

BU u\'\l"ﬁ

3&51\7«3 CETRENGTH. P S F

_ Unconfined Shear Strength - ©

DYNAMICTRPENETRATION Q"Q ST-’ANC"

POOT
50 75

100 125

500 1000 1500 2000 2500

§ “sandé ory. materiai.
£ Brown=Fill. Stiff

. Clayey=-silt with some][]

1 5510

- Sandy-silt.
1. Brown-Fills

Compact. 1

280

C

- clay.
T iGrey coloursd.
** Dense’ to very dense.

‘511t with some sand &||

~ Clayey-silt with

. some sand and gravel

i Grey ¢oloured.

¢ Stiff to hard.

_ Clacial Till.

197.2.

\\;E‘\\

1585 27 zag-

" '\(\\\\\ ”

'90.0° Gravelly sand with
+ gome silt & clay.

190.7 V. dense

AR

a
240 :
230 :
L 210

96.5 Erid ‘of borehole.




MATTRIALE. B RERTARSL ool Wy DR oUrb QL N2 FLuRbaTIeN SECTIY

s O4=F-13 . L erarete Stas lb[" 27V Rbe
111-60 el eemeweoama | Hareh ,:; 2 38501904

CBeodetdc. ol mosewn o Washibore - WX Casin

5 i
Lo
- ! meld Vanv Test -+ s I = ; REM AR
Y . i Unconfined -~ O i
y B 00 2500 WATES Cewten e L)
226.8 Groundlevel i - 500 1000 1500 2000 2500 10 20 30 P

g
T0.0 Clayey-silt with some][; ‘
' sand and org. material ;. ’ v
Brown-Fill i) 55 6 =

Fira.

7:8
8
90 Clayey-silt.
2746 Grey,
2.2 .5il% with some sand.
“Grey coleoured.

268.0 Compact to v, dense. I ; : ‘
18.8 ~ 77 . ' : ;
: SN 5 mbo ) B ‘ : e S| 23

SN
xt_%
:

Clayey-silt with some ‘//' 7 T 23 260 » k d< e : 139

//.___.._SL.AL ! , o—

ksand and gravel. S /,t '
: / 955 9L 250 SR
7: " Crey coloured. / E : ; : ’
;jnt:ta@ SRR 0 b gﬁ»

N\
N

\\\ _
app
&
g

Soft to hard.

58 : o ’
1Al oo &b 230 1 i Sa 22&@
Glacial Till / % : : -

412 35 23 220

Gr 5%
Sa 32%
Si4h2%
Cl 21%

202.0
86,5 End of borehole,
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BEEADN AR BADIMOL T NG il
RECORD OF BORIWOLE NO. 3 F O NDATI 0N SEL TN

con o Oh=F=13 cooaeoo o Sbae I7A0L; A3Y L. oL LR CEATEN 8
wor  111-60 o ssaony e March 12, 13, 1964, i mesD

(Geodetde e Washbore - NX Casing. ey BeSe

ettt e e e . e ; - :
i 8 - j - ,,k - - E s
25 50 75 100 125 - z
; ERERE STRENATE B & ¢ ' " v
Field Vane Test - + REMAR)

5 % | Unconfined Shear Strength - O WATES G ORTE N
500 1000 1500 2000 2500 Lo R Te R

Groundlievel :

Clayey-silt with sowme-{{1 ' : ; ‘ ST

sand & org. material. il iR, 4

7 . Brown-Fill. sStiff. /{485 13

5,0 Sandy-silt "5%—§**‘:§‘—§?~— 280
Brown~Fill e : i

76.6 . Dense T3 85 33

10,1 Silt with sand. L

Grey coloured. Lk 95 12

; El. 283.
O : L Gr 0%

; : Sa 4%

o . Si ?Z%
161 22%

55.8 GCompact to dense. Lo f 1 ‘ ; ! L
0.8 Compact to dense 855 21 : f T P 131
20,9 : j , - : : w0

‘12
260 12

126
135
137

Clayey-silt with

MO

N
El %Z.;{

some sand and gravel.

250

SN

" Grey coloured,
+<

N\
Fi
F
4

N

)
'

©'Soft to hard,

El

+<

T7 55 25 230 S : ' ; 38.25;,

N N \\,\\\ W

. Glacial Till.

L

N

) N
i8 . 85 27 220

AN

NN\ q\\ N
|

ity

>

¥

0 S 123 200 ; ; f Sa 20%
: : 91i-33%
CL 27%

NN

AN

0.2 Gravelly sand. oI 85 7075M : ' : 0
6.5 End of borehole. 1
: !




RECORD OF BOREH!

154495 33 Lb, o =
_Varsh 19, .20, 196k ..
wip  Washbore .- MK Casing. ..

~e .
: . v Y
ShEaf STRENGTR B3 £ i
3 . i Field Vane Test - -+ e i
- Unconfined Shear Strength - O SATER CUATENTOL
288.5  Groundlsvel & 500 1000 1500 2000 2500 o 20 30
0.0 Sandy-silt with some i : - .
clay & erganic s
- uaterial. s i .
Brown-Fill 1 .
‘- loose to dense. ‘ San
278.5 ; 2 85 30 : o
- 10:0° Silt with sand & : : : : :
traces of clay. : 3 53 26 ; o,
: " Grey coloured. 85730 ; o
270.5: Dense. : - ;
5.0 /;5‘5&5270 ; Lo
o // : Cle ;
1 : - /; g B e
///. ; ¢ ;
Clayey-.zll’c with sa.nd/ 7. TW PH i ro—
and gravel / g 8 Tn PR 250 s
";"/ e e
/ ;
ian Vs i :
Grey coloured. :
/ /1 B o
/ S o
Firir to hard. 5/// . ~
/ 240
/ 12 55 2T o i
£/ : ; ‘
7
7 : o ‘ :
. } i §§ ! : O
7 i o
/ ; ;
219.00 . o o ;
69.5 silt 11555 123 ' o
215.0: - Grey coloured. V. deré;
735 Glacial Till s Co j
/ ' 1210 4
; R ; :
/AL6 SS9 ‘ Oy
14 : B
v
! 200 : ;Gw‘;%
197.0 [ TT 55 7573 o al&%l 55%
- 91.5  Bnd ‘of borehole. ' ! f




Sta. 154231 23 Rte

A S . Larass e
JMaveh 23 %, 2, 196k L

e 11160

_Geadetic Washboms
" 100 125
. tField Vane uss T+
t {Unconfined Shear Strength ~ ©
) i oy 7501
Groundlevel 5\?3 0G0 l)‘OC; 20002500

REMARESR

Clayey-silt with
traces of sand and
org. material.
Brown~Fili

V. 'stiff to hard.

9.0, Silt with traces of
clay. Grey coloured.
Compact to dense,

Clayey-silt with sard /-

and gravei. / - ?60i o
;
A
? AR
Grey coloured. /
TR 5329280 L L o
5 : !
E !
Soft -vo hard. ? : ;
v A H
/ 55 TR 20
g
Glacial Till /4
7 Iy 19210
% i L n
/ ’
S E S .
- // 210 ¢
Ak
<10
Gravelly sand with
some’ silt and clay.
280 U :
Very dense. 70
58.2

16.0 ' End of bereshole.

Ko
‘o

ORI} N
o

; H
i
H
i
i
i
{
: ;
H

1343

13352

48
VEL. BLZ

¢
i
3

ot Boulder




RECORD OF BOREHOLE NO.6 FounDat 0N SECTION

Gon 6h-F=13 Locarion Sta, 154%k; 62" Rt. . i ORIGINATED
Jw e 111-60 eurwG naTe _-March 31 & Apre 1, 196L. COMPILED BY

-veo Washbore - NX Casing. CHECKED BY o

‘satum. Geodetic BOREHDLE

DVNAMIC PENETRATION RESISTANCE LG LM
BLOWS /£00T - TC LM *
2550 75 100 125 WATER CONTENT mmm W

S SV PR RPN SRS SN b o
SHEAR STRENGTR P.S F. W w v

e e e

LMPLER

Y

SCALE

m

= F
T : ;
pedci OESCRM

SERTH .
85.9 ' Groundlevel s : =
: T

O -silt wit i : . Y i ; : ; i
0.0 flayey-siitadth. W { ; ; s P
: rorganic ‘material. = i : ; ; ; : i

STRAT PLOT
NUMBER
TYPE
ELEY

WATER CONTENT Py
0

500 1000 1500 2000 2500

: Brown-Fill ) :
7.9 | Ve stiff. AR O
0 811t with some sand 2. 55 ;

-and. clay. ; : Lo ‘ :
Grey o ETE B
70.3 Compact to dense. : 55 : ;270 ‘o

15.6

&
\,U
F 5

SONUE
-+

[Clayey-silt with sand
‘and gravel.

’%Grey coloured.

| |Soft to hard.

:

K
i

B

 Glacial Till

ARERRAR LRERRRRRRN

=230 SENUS IR AR AU DU AL
II 55 20 ‘ g : ; S PO

220 o § L b .
12 'S5 .20 ; ; : i : :

SRR

i i i :
i i i i :
i ! H P |
i ! i i :
¢ i i :
: i H ¥

i i :

1 H i

210 i ; ; :

SANNRSRRARNNNEN

: j ? o ‘
i : :
: H 1
t :
| i
89.4 '; ©

96.5  End of borehole. ' ‘ V 5 é % : E g




B MAETERIALS & Hz RELURD  QOF BOHEHQOLE "NO, 7 - FOUNDAT DN SEC

gos Oh=F=13 oo LC:A"“\(-hta$_lfféé4m51' I, . : ORIGINATED BY.’ P, PQV°‘;
w.r o 111-60 Apr. 2, 6, 1964, ‘ COMPILED BY PiPe.
Lmatyan Geodetic Ty ep WWashbcre - X Casing CHECKED. BY K5,

DYNAMIC PENETRATION RESH ISTANCE ) LIQUID  LiMIT - W
G ] BLOWS /FOOT PLASTIC LIMIT —mioie W
oo 25 50 75 100 135 WATER CONTENT —mm W

SHEAR STRENGTH P

BULK
CDENSEY “ '

Cwg w

#5 /F0CT,

gl
XC: fi N [%] F R w - Sl
fESCBIET AR yp e g - I Field Vane Test -~ S+ T REMAR
el 2000 w | Unconfined S rength - © ; Ly o
=R ot nconfined Shear St V:4 wi €8 coNTENT oL ¥
I o 0 O 30 o b

590 1000 1500 2000 2500

289 O O Groundlevel

+

0.0 sandy-silt with ] ' , 3 ] : ? ?
‘ { traces' of ‘clay and | : , ' . ; I ! : !
| organic material.  [ii—5 S : ; ‘ : : o
- Brown-Fill T : g ; ’ ?
: « Leose to dense. s 7280 : f f : § o ]
27745 : ! * ! z o j z

1.5 Bilt with traces of T ] | : | 5 ,
‘;“is . sand. QGrey. : ;5" 2 £ ; ¢ - 0 i

4% " Clayey-silt with

étraces of sand- and

\‘P\\\\Q '
H

6 85 g« L R R IR S TP

i gravel,

.Grey coloured.

«Ssft to very stiff.

| Glacial Till.

.

\E
I

p

| :

B9.1- : Co -+ S TR (A

4£9.9 811t with some sand 1L 83 . 49 K ) ; o}
i e ; : ; : ; : : ‘ ! |
i-and.gravel, traces : : ; : : : f 1 : §
j ; ; Gli2 88 &8 f - ° o
~of clay. ; : 230 : : f j | 5 f
; Grey. coloured. ; 1385 . 53 . : i §~ o) %
: Very denss. ‘ ‘ Lo : i , | | L
L 220
: § % 5
i ¥ r i : ? i
) R ! B PR !
12.5 ¢ ‘ 315 TS5 RL7RT L Jo) ! ;
76.5 | End'of berehole. ; ? : 210 E | | ; ? !
: ' ' | : i | i j f
H i i ; : ,
|
d i : ; ; ! ' |
L
H I i i i :




TTDEPARTHMENT “OF RSHWAYS - DA

MATERIALS - 8 RESEARCH &

RECORD OF BOREHOLE NO.& roovoarion seci

Joe Gh=F<13 Location -Stas 174075 62" Lt - CRIGINATED BY P.P.

Cwo e ddde00 ol moming oate L ApF. 9, 10, 196k . COMPILED BY PP
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ABBREVIATIONS USED iN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N'a - THE NUMBER OF SLOWS REQUIRED TO ADVAMCE A STAKDARD SPLIT SPOGM SAMPLER
e : 12 INCHES INTO THE SUBSOlL, ODRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY ‘A DISTANCE OF 30 INCHES.

DYNAMIC PENETHA?QONRES!STAHCE t'- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH ,. 60 DEGREE CONE, FITTED
TC THE END OF DRILL RODS, 12 INCHES INTO THE SUBSO0M., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOiL

THE CONSISTENCY OF COHESIWE SOHS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
N THE FOLLOWING TERMS - :

|
|
i
I

CONSISTENCY 'N'BLOWS/FT. ¢ LB.7SQFT DENTENESS - ‘NUBLOWS / FT.
VERY SOFT 6 -2 0 = 260 VERY LOOSE G -4
SOFT 2.~ 4 250 = 500 LOOSE. 410
Fiam 4 - 500 = 1000 COMPACT 10 - 30
STIFF 8- 15 tgoo = 2000 DENSE 30 - 50
VERY STIFF . i5 .~ 30 200054000 VERY DENSE .- . . > 50
HARD > 30° > 4000

TYPE OF SAMPLE

8§85 SPLIT 'SPOON . - TW . THINWALL: OPEN
WS WASHED. SAMPLE T TH‘NWALL PISTON
5.8 ' SCRAPER BUCKET SAMPLE ¢S, OESTERBERG SAMPLE
AS.  AUGER SAMPLE FS FoIL SAMPLE
€S CHUNK-SAMPLE F.C.  ROCK CORE

5T SLOTTED TUBE SAMPLE
BH SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SO TESTS
Qu UNCONFINED COMPRESSION LV, LABORATORY VANE
Q UNDRAINED TRIAX{AL EM. FIELD VANE
Qcu - - CONSOLIDATED UNDRAHED TRIAXIAL ¢ CONSOLIDATION
ad DRAINED TRIAXIAL s SENSITIVITY




fe

Cmax

min

®a gl T

Soas

Cu

b

. -SPECIFIC GRAVITY OF SOLID PARTICLES G 1’

LIGUIDITY INDEX =

_ SOlL PROPERTIES

UNIT WEISHT OF SOIL {BULK DENSITY)

CUNIT WEIGHT OF SOLID ‘PARTICLES

UNIT WEIGHT OF WATER
URIT DRY WEIGHT OF SOiL {DRY DENSITY)

(UNIT WEIGHT OF SUBMERGED SOIL

w
YOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIOUID LIAIT

PLASTIC LIMIT

PLASTICITY - INDEX

SHRINKAGE LIMIT

W T Wp

CONSISTENGY INDEX = -ﬂ!—‘l'-
i : P

VOID RATIO IN LOOSEST STATE

CVOID RATIC N DENSEST STATE

DENSITY INDEX » Smax "€

€ max T € min |

" REUATIVE DENSITY Dy 15 ALSO USED

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW'

HYDRAULIC GRADIENT

. COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE. PER UNIT VOLUME

: ‘ k R Ae '
COEFFICIENT OF VOLUME CHANGE -——'S—-r :
5 i Nt “ +e)Ar .

. GOEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » i B8
: E B . A mg 1 o

TIME FACTON & i%;— {d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH '

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR: FRICTION

IN TERMS OF
EFFECTIVE STRESS

Ty= &+ 0 fan ¢
APPARENT COMESION

iN TERMS OF
TOTAL STRESS

Ty =€y + O fan ¢

APPARSNT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SERSITIVITY

T
e

log,2 oR'Ing
logwaor loga

Ny g Lo

W

SR @M es oA Qg &

o fL'AB'BRE\«’!ATSONS%USED AN THIS REPORT - =

SGENERAL

= 3:14i8

BASE OF NATURAL LOGARITHMS 2-T183
NATURAL LOGARITHM OF &
LOGARITHM OF G- TO BASE 10
TIME )

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR. OF SAFETY

STRESS AND STRAIN

PORE FRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS - { T iS5 ALSG USED )
SHEAR STRESS '

LINEAR STRAIN

SHEA® STRAIN

POISSON'S RATIC { |4'1S ALSO USED)

- MODULUS: OF LINEAR DEFORMATION { YOUNGS MODULUS)

MODULUS: OF - SHEAR DEFORMATION

-MODULUS  OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE
DISTANCE . FROM :TOP OF WALL TO POINT OF APPLICATION
OF. PRESSURE
ANGLE -OF WALL FRICTION

DIMENRSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES M EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS : ) :

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADYH OF FOUMDATION
LENGTH OF FOURDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE :
FORMULA FOR BEARING CAPACITY ’ :

MODULUS. OF SUBGRADE REACTION

SLOPES

YERTICAL HEIGHT K OF LiLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
AMGLE OF SLOPE TO HORIZONTAL
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Wr A, Stermac, SUS From: F, EeVisser.v
Pr1n01pal Foundation unglneer, T
Laboratsrv Suilding.

,?ebruary 2?,

L Qur Flie Ree, : : ) s .2 REPLY TO-

SussecT: CHW.P, 111- 60 3ite 19-177,

, . Your Job 60-?—58 :
County Road #20 Overnass,
Jordan Station Szde Rcad
Q EW. -~ Blst. 7.

ot

e

TS

‘As .discussed yesuerday morning, additional
boreholes are required st the above site, since the
original foundation investigation was done approximately
375 feet to the east, which was the bridge site in
a 1460 scheme.

. Would you please consider this a2 rush nrcjsct,

VLS

Fd/1g ~ ' F. DeVisser,
¢c.c¢c. B, Richardson, Bridge Location Engineer,

R, Fitzzibbon.
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