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FOUNDATION INVESTIGATION
V-Fbr'kb Ef;

Proposed Overhead where the Proposed

Extension of Hwy. L4O-A, - Line 'A',

Crosses C.N.E. Tracks in Sarnia Twp.
District Fo. 1

W.J, 63-F-12 - W. P, 53—63,

1. IETRODUCTION:

A request dated Jarnary 18 1963, for a foundatlon
investigation at the 51te where the prcposed extension of .
Bwy. 40-4, Line 'A' is to cross the Canadian National Railway
tracks by means of an overhead, was received from,the Bridge vd3[ 
Location Section. ’ , : | | : :7 ;‘7

A field investigation was carried out by thisVS§§tiqn
during Febrnary, 1963, to determine the sﬁbsoilfcdﬁditiqnszat -
the site of the proposed structure. Pfesehtea in this fé§0r£54

are the results of this investigation, together with the

recommendations pertaining to the design 01 the hridge foundations , ;t

and approach embankments.

2. DESCRIPTION OF THE SITE AND GEOLOGY:

The site of the proposed overhead lies within the -
physiographic area known as the St. Clair Clay Plain. The subsoil
at the site is a clay till deposited during the Wisconsin glacial
stage of the Pleistocene Epoch. The bédrpck ﬁndeflying'thea 7
glacial till is a black shale of Devonian and Missippian}Age.

cont'd. /2 .iv -




3. FIELD AND LABORATORY INVVSTIGATION

The field work consisted of elght sampled boreholes
put down to bedrock using a S" diameter flight auger. ?In:i”"'
boreholes 1, 2 and 7, the subsoil was sampled down to bédrobﬁ,‘
whereas in boreholes 3, L&, 5, 6 and 8, sampling was discontinued
after 40 feet. i<turbed samples were obtained using a 2" O,D:
split-spoon sampler, of which the energy. used for drlving o
conformed to the Standard Penetration 1est Uhdlsturbed samplesﬂ
were obtained by means of 2" 1.D. Shelby tubes. In situ vane
shear measurements were carried out where possible, betweee‘the'
sampling depths. Bedrock was proved in B.H.'s 2;ahd 7;Qsingr
AXT core barrel. . : 17' ' ‘i ;

All samples were visually identified 1n.tne fieideendlsﬂ
then returned io the laboratory where further teSts wefe eerfied€t
out to determine Atterberg limits and moisture cont ent, density,i>
particle size distribution, and unconfined shear strength o
In addition, undrained triaxial tests with pore pressure measurement

and standard consolidation tests, were carried out.

L, SUBSOIL CONDITIONS: v
L,1) General:

The subsoil at the site consists of a stratum of clayey
silt to silty clay till,.some 119.0 feet thick, lying on top of
the black shale bedrock. In the past, the Canadian Naiional
- Railways have built a‘small embankmentvsome 5.0 feet above the

cont'de /3 ...




h;"SUBSGIL'CGKQITIONS} V(cont'd ) ...f“"'

%.1) General (cont'd ) BN e
original ground level using a heterogeneous fill material of

clayey silt, sand, gravel, boulders and cinders.

L.2) Heterogeneous Railway Embankment Fill.

This fill extends across the site befween chainages
275+65 and 277+32, and was proved to a- depth of 9.0~feet below
the surface in B H4‘s h endJS. Thls f111 aaterlal consists of ’
siity clay with sand, gravel boulders and cinders. An averagef“
'N' value for this material is 8, indicating 1trtorhave,a pon—yi

sistency which is stiff.

.3) Clayey Silt to Silty Clay Till:

A stratum of clayey 51lt to 511ty clay till extends o
from beneath- the railway embankment in B H.'s h and S, and frome:,
the ground surface in the remainlng boreboles,utofthe black §ha1e:
bedrock. The top 12 feet of this material is brown 1n7¢616u§,?;'
being desiccated by weathering. R  "&3}'

Grain size distvibution tests have been rue on'saiples
of this material, indicating it to contain on an average, hs% clay
sizes, 40% silt sizes, 127 sand sizes, and 3% gravel sizes. L

Atterberg limit determ*nations were carried out on samples:
of this material and these values, together with the natural
moisture contents, are plotted on the Record of the Boreloge;

When the Plasticity Index is plotted against the liquid 1imiteoﬁ'i‘r
the Casagrande Plasticity Chart, they indicate:tbe‘material‘to'be% .

© cont'd




L, SUBSOIL CONDITIONS* (cont'd ) e S

%.3) Clayey Silt to Silty - Clay rF111. (cont'd ). ..‘ e
clayey silt above elevation 574 in B, H s 1 and 2, and. 566 1n>‘£:*
Beneath these elevations, the material is silty clay. .

The average properties are summarizedrbelow;

Ciayey Silt E Arerage"i Sllty Clay : KVé?%EEu
Liguid Limit # -- 25 to35 - 31 = 37 to 43 '1 38
Plastic Limit 4 -- 13tol9 16 -~ 19to26 21
Moisture Content %-- 8 to 23 19 21 to 26" ':23ﬁ'1 %
Density P.C.F. -- 125 to 139 131 123 to 133 127

The undrained shear’strehgth of the meterial was meaSﬁre
by in situ vane testlng in the field and by unconfined compressiol
tests in the laboretory. The results of these tests are recorded
on the Records‘ef theréorelogs. A plot of the unconfined shear'

strength with depth is shown on Flg 3 The- shear strength var

from in excess of'SGOO P.S.¥. in the crust to a minimum of 5ho

at an elevation of 594.00 feet. For de51gn purposes, a: shear strength
of 2000 P.S.F. in the crust, and 1000 P.S. F beneath the crust, '
been assumed as representatlve. '

The sen51t1v1ty of the material, as measused by the
field vane, is 2.

A series of consolldated undrained triaxial compression

tests with pore pressure measurements, was. carried out %o determine

the effective stress parameters of the material. The results gave

an effective angle of shearlng re51stance of 28 degrees with a




N, SUBSOIL CONDITIO‘Sg— (ébﬁt‘d_)‘,

%.3) Clavey Silt to Silty 01avaTi11., (eontfd”)A; i

cohesion 1ptercept of 140 P.5, F The pore pressure parameter A,;;nf
determined by using the equation A u = B {A63 2 A(A61 = A63)]
and the results of the triaxial tests, have been plotted against” .

strain in Fig. 6. Six consolldatlon tests were carrled out

which have been plotted on Fig's. ?, 8 9, 10 11 and 12’i The
results indlcate,the materlal to,be‘slightly overconsolidated.,

h .4)  Black Shale Bedrock.{

Bedrock was proved in boreholes 2 and 7 by corin w1th;rr'

an AXT core barrel and WaS found to be a black‘shale

of surface weathering was observed 1n thei'ecovered cor

5. GROUND WATER CONDITIONS. ;',{”

The water 1evels as recorded in thc boreholes at the ;
time of the field 1nvest1gation, are:- presented in the Records of;
the Boreholes. No arte51an water was’ observed at the site.

Natural gas was observed 1n all the boreholes when

ccntact was made with the bedrock.

6. DISCUSSION AKD RECOMMENDATIONS:’

6.1) General:

It is proposed to build an overhead where fhe proposedf
extension of Hwy. 40-4 is to cross the Canadian National Railwayﬁ'”
tracks in the Twp. of Sarnia. Planning indicates that a dual

.v , highway is being considered with a 50-:(‘1;. median and two para].lel

bridges. The present proposal,requi' construction of»only the



6. DISCUSSION AND RECOMI\DATION ; (cont'd). ee
6.1) General: (cont'd. ) Ea

east bridge, with the other structure to follow at a 1ater,

unspecified date. At the time of wrlting this report, neither

the type of structure nor the locatlon of'the centre“pier~had"

been decided. The proposed- centre line prof*le grade is to bev

27 Teet above the railroad tracks.i.°f’s

6.2) Approach Embankments. ; T :
The approach embankments sbould be constructed of welly"

compacted acceptable fill. The shear strength of the ‘ :
such so as to be able to support tbe required height of ffll with
an adequate factor ofrsafety. The settlement due to consolidation f‘

of the subsoil caused by embankment loadlng &irectly beneath the'

abutment location, has been estlmated by conventional methods tot?it
be 8.3 inches. The approach embankments for both structures‘ 7
should be built in one operatlon, for a distance of about 200 ft.
behind the abutments, as this- will remove the danger of additional
differential settlements whrcb would result if the embankment waﬁ

extended after comp?etion of the flrst structure.

6.3) FoundatlonS' ; ,
Three alternatives for the support of tne structure

have been considered:

- 'cont‘d; 17/‘{g¢:



6.' m”scsssmN &ND RECOM“ATTO‘Q

6. 3) Founaations.; (cont'd ) .
6.3.1) Spread Footlngs i k :

The structure canrbe supported on spread footings ~

placed in the desiccated crust at elevatlon 610 00 with a safe
design load of 2 tons per sQ. ft The ma11mum settlements, as”
estimated by conventional methods for a footing 10 feet by 36 feet
with a loading of 2 tons/sq ft., will be 1 6 inches beneath the

centre and 1.0" beneath the edge offthe footing. Whea the footings‘
and the embankments are constructed at the same time, the maximum
estimated settlements will be 5. 6 1nches for a footing placed atf
the toe of the embankment, and 8 3 1nches for a’ footing placed i;f:
within the fill. If spread footings are adopted a simply suppcrted~
structure with allowance for jacking, is recommended. The estimated"
time for the completion of 50 per cent consolidation is 9 years.
However, conventional methods for determining the time for a certaina
per cent consolidation to take place, is generally found to under-;
estimate the rate of settlement. ' : :

If ‘spread footinge are adopted the approach embankments
should be built in advance of the structure and settlement plates
installed so that the settlements can be recorded and the most 1~7"

suitable time for the construction of the structure determined.

6.3.2) Spread Footings for the Piers witg ne Abutmgntg
Supported on Short Pijes -

The piers can be supported on spread footings, -
as above. The abutments can: be supported on short piles driven

through the fill and some 5 O feet into the desiccated crust.
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6. DISCUSSIGN AND RECCMMEEDATIONS: (cont'd.) ...

6.3) TFoundations: {cont'é¢.) ...

6.3.2) Spread Footings for the Plers with the Abutment
- Supported on Short Piles - (contid.

Steel tubular piles with 123" (.D. and %"rthick walls should be
used. A safe design load of 30 tons per pile, can be used.

The approach fills should be placed for a period as long as
possible in advance of construction of the structure so as to

allow as much of the anticipated settlements to take place as

is possible.
6.3.3) Piers and Abutments Supported by Piles
Driven to Bedrock -
The piers and abutments can be supported on

steel E-piles driven to bedrock. For 1k BP 73, a safe design load
of 70 tons/pile can be used.

7. SUMMARY:
(1) The subsoil at the site consists of a stratum of hard

to firm clayey silt to silty clay, some 119 feet thick,
lying on top of the black shale bedrock.

{2) It is proposed to build an overhead where the proposed
extension of Hwy. 40-A crosses the Canadian National
Railway tracks in the Twp. of Sarnia. The proposed

profile grade is to be 27 feet above‘the railway tracks.

cont'd., /9 ...
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. 7. SUMMARY: (cont'd.) ... _
(3) The approach embankments should be constructed of
‘well compacted accéptaﬁle fill. The stability of
the embankment should not prove to be a problem.
Due to the embankment lcading, the maximum estimated
settlement of the subsoil beneath the abutment location

is 8.3 inches according to caleculations using conventional

methods.

(4) Three alternatives for the support of the piers and
abutments have been described in detail, in the
"Discussion and Recommendations". The choice to be

adopted, will depend on wnich is the most economical.

8. MISCELLANEQUS:

The field investigation was carried out in the period
1st February to 23rd February, 1963, by the Canadian ﬁongyear
Drilling Cuv., under the supervision of Mr. T. F. Widdis, who also '
prepared this report under the supervision of Mr. K. G. Selby. v

March 1963




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STAMDARD PENETRAT ON RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUSSOIL,

DRIVEN BY MEANS OF &

i40 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETAATION RESISTANZE : - THE NUMBLR OF BLOWS R UIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED

TO THE END OF DRiLL RODS,

DESCRIPTION OF SOIL

12 INCHES INTC THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

THE CONS'STENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

IN THE FOLLOWING TERMS @~

SoNSIsTENSY

VERY SOFT
80FT

Firm
STIFF
VETY STIFF
HARD

5s
wSs
s.8

AS

cs.
b

‘N BLOWS/ FT. ¢ LB.7/SQ.FT.
0o-2 o - 250
2 - 280 - 500
4a-8 800 - 1000
B - 15 1000 - 2000
5 - 30 2000 - 4000
> 30 > 3000

TYPE OF SAMPLE

SPLIT SPOON

WASHFD SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

T™W

TP
0.S.
F.S.
RC

DENSENESS ‘N BOWS/ FT.
VERY LOCSE 0 -4
LOOSE 4 - 10
COMPACT 10 -~ 30
DEMSE 30 - 80
VERY OENSE > 80

THINWALL OPEN
THINWALL PISTON
OESTERBERG SAMSLE
FOIL SAMPLE

ROCK CORE

P H SAMPLE ADVANCED HYDRAULICALLY

P SAMFLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXSAL
CONSOLIDATED UNDRAINED TRIAXIAL
DRAINED TRIAXIAL

Ly
Fv

LABORATORY VANE
FIELD VANE
CONSCLIDATICN
SENSITIVITY




EREER

2

[N IP-S .

m,
Cy

Ce

ABGREVIATIONS USED IN THIS REPORT

SCiL PROPERTIES

UNIT WEIGHT OF SoiL {Buik DEMSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEISHT OF WATER

URIT DRY WEIGHT OF SOit {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G« —2-

VOO RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIIT

PLASTIC LimiT
PLASTICITY NDEX
SHRINKASE LiWmIT

LIGUIDITY INDEX = o F
[
N ] w— W
CONSISTENCY INDEX = —be—
tp
VOID RATIO !N LUOSEST STATE

VOID RATIO N DENSEST STATE

DENSITY tnDEx = Smax "€

Cmex ~ €mm
RELATIVE DENSITY D, 1S ALS0 USED
HYDRAULIC HEAD OR POTENTIAL
RATE DF DiSCHARGE
VELOCITY OF FLO%
HYDRAULK GRADIENT
COEFFICIENT OF PERMEABILITY
SECPAGE FORCE PER UMIT VOLUME

~de
COEFFIC/ENT OF VOLUME CHANGE --(-———-)—r
i+e)do
COEFFICIENT OF CONSOLIDATION

Le
COMPRESSION INDEX = —m Bl
A10gy O

TIME FACTOR = Ed!:— { 0. DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESIDN
INTERCERT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPAREWT ANGLE CF
BHEARING REBISTANCE,
OR FRICTION

iN TERMS OF
EFFECTIVE STRESS

Ti=c + 0 ton ¢

N TERUR OF
TOTAL STRESS

Tewgy+ 0 tond

COEFFICIENT OF FRICTION
SENSITIVITY

T
e

fogea oRina

GENERAL

=3 14i6
BASE OF MATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF g

1000 OR [0 @  LOGARITHM OF 0 TO BASE 10

{

ngg<e

S REOMEY & A Qg€

ZOr @

o

TIME

ACCELEHATIC¥ DUE TO GRAVITY
VO UME

WEIGHT

MOMENT

FACTOR CF SAFETY

STRESS AND STRAIN

PORE PRE! 'RE

NORMAL ST#:z:3

KORMAL EFFECTIVZ STRESS [T IS ALSO USED )
SHEAR STRESS

LINEAR STRAWN

SHEAR STRAIN .

A0ISSON'S RATIO { L IS ALSD USED])

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
MOOULUS OF S-EAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF wall FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARWOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH CF FOUNDATION
LENGTH OF FOUNDATION
JEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY, OEPTH AND COHESION ETC. IN Thi
FORMULA FOR BEJRING CAPACITY

#CDULUS OF SUBJRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPIH BELOW YOI OF SLOPE TO HARD STRATUM
ANGLE OF SLCPE TO HORIZONTAL
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
i2 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOiL

THE CONSISTENCY OF COKESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
tH THE FOLLNWING TERMS i~

CONSISTENCY ‘N BLOWS/FT. c LB./SQ.FT. DENSENESS ‘N BLOWS/ FT.
VERY SOFT ¢ -2 o - 2% VERY LOOSE L)
BOFT 2 - 250 - 800 LOOSE 4 - 10
FIRM 4 - 8 300 - 1000 COMPACT 10 - 30
STIFF 8 -5 1000 - 2000 DENSE 30 - 80
VERY STIFF 5 - 30 2000 - 4000 VERY DENSE > 80
HARD > 30 > 4000

TYPE OF SAMPLE

ss SPLIT SPOON T.W. THINWALL OPEN

WS WASHED SAMPLE T8 THINWALL PISTON
S.B SCRAPER BUCKET SAMPLE 0.3 OESTERBERG SAMPLE
AS AUBER SAMPLE FS. FOIL SAMPLE

€3 CHUNK SAMPLE R.C. ROCK CORE

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

SOIL TESTS
Qu UNCONFINED COMPRESSION iV LABORATORY VANE
c URDRAINED TRIAXIAL Fv. FIELD VARE
Qou CONSOLIDATED UNURAINED TRIAXIAL [ CONSOLIDATION

Qd DRAIHED TRIAXIAL 5 SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SCOiL PROPERTIES

UNIT WEIGHT OF SOit (BULK DENSITY)
URIT WEISHT OF SOLID PARTICLES

UEIT WEIGKT OF WATER

UNIT DRY WEIGHT OF SOiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G = ;:
¥O1D RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LIMIT

PLASTIC LisiT
PLASTICITY INDEX
SHRINKAGE LiMiYT
LIGUIDITY INDEX = w;wp
P

w, W
COMSISTENCY INDEX » _-l—

P
VOID RATIC IN LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY tNDEX » S~ €

€max ~ Emin
RELATIVE DENSITY D), iS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARSE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

—Ae
COEFFICIENT OF VOLUME CHANGE -—5—-—,—
(i+e)ac
COEFFICIENT OF CONSOUIDATION
De
COMPRESSION INDEX » ~perioier
Alogw O

TIME FACTOR = -‘-:a\'-}— { d, DRAWNAGE PATH )

DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION

INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | T¢=c + O tan ¢'
OR FRICTION

APPARENT COHESION

N TERMS OF
APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE,

OR FRICTION Trecu+otong

COEFFICIENT OF FRICTION
SENBITIVITY

"
e

GENERAL

=3-1416
BASE OF NATURAL LOGARITHMS 2-7183

log,g or Ing NATURAL LOGARITHM OF g
log,G OR I0G 0  LOGARITHM OF ¢ TO BASE 10

MNP £ <

B RXOMEY o4 Qg ©

Z20r w

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { Ji 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS }
MODULUS OF SHEAR DEFOAMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TG POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMEKSIONLESS COEFFICIENT TO BE USED WiTH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NOARMAL STRESS
ON WALLS

COEFFiCIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
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

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




Mr. S, McCombie, Mp. A. G. Stermac ®
Bridge Planning Engr. Principal Foundat{on Ingr.,
Bridge Division. i Foundation Section,

Materials & Research Division.
Lttention: ¥r, G, Scott September 5, 1963

Preliminary Plan D-5312-Pl,
C.K.R. Overhead on Hwy. #LOA,
Diztrict #1.

The designer appears to have complied with
the recommendations contained in the Foundation

Feport #€3-F-12,

VAP AENEORE
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& RESEARCH DIVISION RECORD OF BOREHQLE NO. 1 FOUNDATION SECTION

Sagvay S

iet=dd rocartion _270rLL 530 I, ORIGINATED BY . T .0,
NA-3 . noRiING caTe Jan. 29, 1963, N COMPILED BY ToFodie.
v Geodetic BoREHOLE Type S" P Auger. ... ... CHECKkED BY . H.S.
1
500 PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
oPRORLE A PLES | . | BLOwS 7FOOT - PLASTIC LIMIT e WP
! ] Lo l ) >
| 5 ! I 81 al . L i WATER CONTENY ———W w b
( & ® l f « | 9 ISHEAR STRENGTH P.S.F. T wp " v 59
‘ DESCRIPTION el 2 L o { » |+ Fleld Vane e o ® 4l REMARKS
! { ef 31 - 5‘ } “lo Unconfined Shear dtrength WATER CONTE,})T % X
1 n miow 500 1000 1500 2()90 2510() 2(|) 40 ' PC.F
1 i ! ] f
: 1 ! ! : |
619.5  Groundlsvel L] L 620 ; ; i :
‘ ' . { |
0.0 jiard to soft \ ! | ! ; ! ;
" Heterogeneous cley | f ] i ‘ | ; j o | ! i ‘
| £i11. N\ - -y . o — ? wl 611
610 NN T8 ; . ! i j -y o5
©]0.5 i : | =
9 . ‘\ e BT 610 i ‘ , ) : : . 137.0 8.0
* ! ‘ J‘ Y i i ! i
‘ ! N ; . ) } 1
W tag— ! bt | !
Hard to firm ; "E‘”"""sﬂ“*‘"gz‘ ‘ 2.0 ! ’, !
: Brown to grey clay 1600 Mol t | .
silt with sand and - 3—"133%—@ | | i e ? 128.0
gravel, r — ‘ - [ o -61'8 | ! . i g
I — ! ! ; o ' 133.0
' | : . i 1.8 ! H , | ! :
e 7 e B S 11280
i ) '\ | | ! ; | ' | i
: ! : i i : ‘ ; J '
U et e ] i o | s : Ho— | 28,0
: i i P . i | i | i
i - ? bt 580 L ‘ . ; !
.99, O+ Th-L- P ! ! : =] 128.0
| N | o o
N N\ o 3 I ¢ ! o :
i\ :Ixi*'ss"r:zz;: »70 | ‘ E I L ? 33.0
Very stiff Q\Q ; S j 5 : '
grey silty clay with | : ] ’ ' o 29.0
i vand and gravel. \\\\:Hffmm i : i 129
1 \ el 560 Loy ‘
- —_— BSOS o
» 13758 , o
}Q ‘ <0 L ; 128.0
t\ 1L 552 ; " f"‘“"“" 130.0
, | 0 1 z =
L§WET__gg._;W.. 2 55 i - i rL
= T b | ;
N I | |
, , 0 ; ! N ; i : !
%:15::1‘@”_ L PH o T : ; ® o : ; ;
\ : ‘ ! ; 3
§ 5% S |
’ % i ; ; !
N A } !
! f { | ! { H i
N . L
N S S I
P : g z ; |
N\l | I o
17 5923 : f !
§ T s — —
N . T
o | | o
J | 500 i ; 5
»-‘ NI | | |
494-0. | | i
125.0 End »f borehole | { ' § |
Probable Bedrock. ; i 1 490 ¢ j 1




FORM OB W LT e VEFE R RO AN e X AT N
614391 . ‘ '

. [P ORISR ————

DEPATMENT OF MIGHWAYS - INTARID RECDORD OF BOHFHCH £ NO 2 FOUNDATION SECTION

MATERIALS 8 RESEARCH DHIViISION

voi Q3=F=12 . caoatioN BIOFDR 8 o
wp53=63 . aokiNG paTe Febe 1, 1903,
paTum _Geodstde . gomrewore tyee __ 5" @ Auger e . CHECKED BY

oricINATED BY . TaF:W. -

CUMPILED BY .. T.F.W.
HeS,

DYNAMIC PENETRATION RF&;l‘?‘]ANCt LIOUHD  LIMIT s W

S SROFILE SAMPLES
SOIL PROFULE o  GAMPLES BLOWS / FOOT oo | BUAGTIC LIMIT oo wp

T 5 S ! 3 i | k j : WATER CONTENT ~mon W . - !
&= L& 9 | SHEAR STRENGTH RS F. T T wp w wi 592 L
ELEY DESCRIPTION )‘; ?’;3 t‘:J (;; E - + Field Vane R © g REMARKS v
DEPTH ref >0 = &1 Y 1 0 Unconfined Shear Strength WATER CONTENT % Y
| ol © v 10PO 2000 3000 4000 5000 20 40 60 P.C.F.
; 1 1620 ! : T
. i * 4
1 ; | ! ! ! ?
614.0 | Groundlevel I ‘ ‘ ! ' | !
0-9| f Ll S R | f 137.0| gul 610.0
| Hard to firm | | C Ot ; 133.0 b0
| Brown to grey clayey : j 4550 OST““—“ i ; 83‘8
s8ilt with sand and | i o |
gravel, . B o .
‘ [ V—— 18,0

123.0

ot P o i m— L)

t

t

|

|

|

|

| ‘

T Ho—s i 125.0
. |
t

I

:

!

t

125.0

1275,01
39.0

i
.JZ.‘L” P e—i | [30.0
! 4

Pr— ﬁ 30.0

1
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