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MI‘. A. M, Toye, Mra A. G, stﬁrmc

Bridge Engineer, Principal Foundation Engr. ,
Bridge Division. Foundation Section,

Materials & Resaarch Division.
Attentien: Mr, S. McCombie, February 27, 1963

D.H.G, PRELIMINARY FOUNDATION INVESTIGATION REPURT -

Prcposed Grand Fiver Crossing, Bwy. #403, Paris, Ont.,
W.J. 63-F-1b -- District #2 -- WP, 159-60.

AS requested, at’._ hed we are forwarding to you, the
results of our foundati: . investigation carried out at the
above site on four sepr:z:e lines, in order to establish the
most favourable crossing locatioen.

This report contains, under separate headings, a
description of the existing subscll conditions found at each
of the four lines, as well as borelcgs and Dwg. No. 63-F-1h4,

We belleve the information contained therein, will
serve your immediate needs; however, if thers are any queries
in connecticn with this projzct, please do not hesitate to
corntact our (ffice.

A Glliyrienz,
S /MdeF A. G. Stermse,
Attach., PRINCIPAL FUUNDATION ENGINEER

¢c: Messrs., A. M. Toye (2)
H. A. Tregaskes
H, D. HcMillan
A, Gater
W. L, Fraser
. Boy

W
Watt
Kinrear - Functioral Planning %ner.,
London Ferior.

A

i

Foundations Office .-
Gen. Files.




'PRELIMINARY FOUNDATION INVESTIGATION
~ For ;

osed Grand River Crossing,

Hwy. #Eo3,daaris, Ont., Distriet #2.
W.J. 63-F-1% -~ W.P. 159-60.

A memorandum, dated January 31, 1963, was received
from the Bridge Location Section, requesting a preliminary
subsoil investigation at the site, on four sepaéateylihes,
in order to establish the mcst'favourab}e erossing location.

The field investigation consisted of 8 sampled
boreholes, two on each line, and on opposite banks of the

T et i 4

r%gg;. Samples were recovered by means of 8 ~ ~h split-spoon
sampler, driven into the soil with an eneréw JSG foat?pounds
per blow. Rock s=mples were obtained using 5-foot long AXT

and BXL cbre barrels. '

The - 1ocations and elevations of all boreholes are
shcwa on the attached Drawing No. 63-F-1kA, and were established
by a D.H, 0. survey crev prior to the drilling nperations. A1l
elevations are of.geodetic origin.

The subseil conditions, as plotted on the Drawing No.'
63-F-1hﬁ and on the attacbed borehole 1ogs, were found to be as

follows:

Brown Line: |

on the vest side ofithe river, a very dense brown sand
‘and gravel with boulders was found to a depth of 13 0 feet belaw
ground 1eve1 or to eleva;ian 682 O. Uhderlylng this granular




'f~Broun Line. (cont?

averburden, a wsdthereé graan sbsie uith baaiéars extends to
 21.5 feet, or falevatien 673 *; ‘where an interbedded beﬁrock of
irregular shale and Iimastone bands vas found, alternataly grey
and green in celor. .

On the aaat side of tha river, no ovnrburdan vas rouné*
above the weathered green shale at elevation 692.0, save for a
foot of ice and loose sand, Tbs weathered zone exteadad to
elevation 686.0 where, again, interbedded shale and liagstone
bands, alternately green and grey, vere found. ‘ ‘
| In ganeral, thﬂ baﬂrock consists or softer and relatively |
harder hanﬂs, with some nf thavsofter partion nashing anﬁ grinﬂiag '
up vhile cering, as inﬂicated by a poor recovery of anly hoﬂ 6Q£

"V'Origﬁ 1 Lina.

In ho?ehnla #% on the west bank af tha riv&r, a cumpact .

e to very densa depnsit of sand and gravgl with numarags houlﬂers

was found from grﬁﬁﬂﬁ level, alevaticn 692 5, to elevatian 67%.5,'ﬁ1'
sonme 18 feet below the grounﬂ. Traces of weathereﬁ graen shaigvyry
were also encnuntered in ylaces., Belaw this overbur&en, grey o
limestane - dclemite beﬁroek, was eneountered. ;

( In borehele #3, 1ocated on the east side, weathered e
green shale aith grey limestone baulders, was found from ground ‘.f.~,’k
level, eievatiaa 692'0 to elevatign 53& 5 where grey limestonee R
doicmite was again GQCOBntergd""" o




* o

Similar subsoil coﬁ&itiegs as onitﬁahpfavibus'liheé
were encountered on this line, On theéue§t side; a compaét*
brown sand and gravel was founﬁ from ground level, betwaan
elevations 699.0 and 684,5, from vhere weathered green shale,
completely ﬂecompcsed in places, extendeﬂ~to elavation‘éza.io )

| The above strata wefe underlain by dolomite -‘Iimestone
bedrock with gypsum seams. The bedrock was sound, but fiﬁsureﬁ,
and was grey to white in color. | R

On the east side, the weathered green shale stbrts at

ground level and extends from elevation 690.0 to 676. 0, Hhere the

ﬂalomite - limestone bedrock was anccuntered.

Black Line:
| : This was the most southerly line mvestigatea, ami the

subsoil ccnditians vare fcnnd to be considsrably dirfersnt frau
theotuerxmes., ‘ ERRIEA , ;
On both aides of ‘the rxver, saad, gravel and boalﬁers i
comprised the averburﬁen between elevations 687.0 and 663.0. ‘
Dolomite -~ limestone bedrock with gypsum seams was found at
elevation 663.0, in bath cases, and 100% reeovery was achieved ,
in a $-foot, BXL core barrel. ' ,
No shale stratun vas enaountered on this line, save for
traces of weathered green shale in borehols #7 on ‘the east side
‘fof the river. In barehale #8, on the wast siﬂe, numeraus bonlders ‘ 

consisting of shale, Iimestone, éolomite, caﬂgiamarate'and uccasiaaal




‘Biack Lii!g 3‘ (cgﬂt 'ﬂ ) wew

1gneous fragments were found in the overbardea.x hﬁ elevation

673.0, some 17 feet below the ice level, and 14 faet below: ground
level, artesian water was found, rising to 8 feet above the ice,

or to elevaticn 698 0. . . , . i

Summargz
Sound shaley - limestone and dolgmitic - limestone was
found on all lines investigated. Varying degth of sand, gravel
 and boulders, or a badly veathered shale, or both, eompriaes the
overburden, B | Con ‘ , .
In general, séuadibedreck was~fﬁa§§‘a§ e1evat£aés'685'*“M’
and 674+ I and the east and west banks of the river, raspectively,,rjf
“on the Brawa and Grigiﬂally proposed lines. | I
Qn the Red anﬁ Blus-lines, sounﬁ bedroek was encountareﬂ
at elevations 6?6 t ana 6?2 t, on the‘a#St and uest aiﬁas,:
| respactively. | | ‘ A ; , '
Beﬂroek on the Black line,fuas fcanﬁ at elevatian 663
‘The depth of overhurden was the greatest on this line, and arteaian2b
 water was encountered on the west siﬂe.fwr‘ ' L s
- From the abcve, it is evident that the beﬂrock is genera.},ly
deeper on the west siﬁe of the river -and dips in a southerly
direction. Depth tc beérsck, from ice level varies from 8 to 27
feet at boreholes #1 and #8, rsspactively, | E T
| Further 1nvestigation wi‘il be reguireé for the pmposed
struature once the ' able ¢ : :




E A ' The fleld work, carried out dvui'{hgthg period of

- o January 31, 1963 to?ehruary "171&, 1963, together with the
preparation af this report, was performed by Mr. G. i{iarzynski
under the ggne:al suparvisinh. of Mr. K. Selby of the Foundation
Section. Equipmant was owned and ‘aper;ated by the Johnston i
Drilling Co. of Ottawa, o |

February 1963



PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N's - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
{2 INCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A CISTANCE OF 30 INCHES.

OYNAMIC PENETRATION RESISTANCE ¢ - THE MUMBER OF BLOWS REQUINED TO ADVANCE A ¢ INCH, 80 DEGREE cONE, FiTTED
TO THE END OF DRNLL RODS,

iR INCHES YO THE SUBBOIL,

DESCRIPTION OF SOIL

THE DRIVING ENEROY ORING 350 FOOT POUNDS PER BLOW,

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSEWESS OF CONESIONLESS SOILE ARE DESCRIBED
IN THE FOLLOWING TERMS ' -

CONSIBSTENCY

VERY SOFY
SOFY

Fiftn
STIFF
VERY STIFF
HARD

8.5
L 33
L% :8
AS.
[+
ST

Qou
Qd

‘W BLOWS/FT. ¢ LB.7 350 FT.
o -2 0 - 250
2 -8 250 - 800
-8 800 - 1000
s -1 1000 - 2000
B - 30 2000 - 4000
> 30 > 4000

YYPE OF SAMPLE

SPLIT SPCON

WASHED SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

T-W
TP
o8
F.s
RC.

DEMSENESS ‘¥ mows/ Fy,
VERY LODSE °-4
LOOSE ‘-0
COMPACY o - 30
DENSE - 30 - 50
VERY DENSE > 80

THINWALL OPEN
THINWALL PISTON

OESTERBERG SAMPLE
FOIL. SAMPLE
ROCK CORE

PH SAMPLE ADVANCED HYDRAULICALLY

P.M.  SAMPLE ADVANCED MANUALLY

SOIL TESTS

TNCONFINED - COMPRESSION
UNDRAINED TRIAXIAL
CONSOLIDATED UNDRAINED TRIAXIAL
DRAINED - TRIAXIAL

L.v.
FV.

LABORATORY VANE
FiELD VANE
CONSOLIDATION
SENSITIVITY




801 OPERTIES

7 oWT WEIGHT oF SO {BULK DENSITY)
7y  UNIT WEIBNT OF S0LID PARTICLES
7w  ONIT WEIGHT OF WATER
Fg  UNIT DRY WEIGHT OF SoiL (DRY DENSITY)
7' umiT wEeHT OF suBMERSED SO
G SPECIFIC GRAVITY OF SOLID PARTICLES G« %—
. vOID RATIO
n POROSITY
w WATER CONTENT
S, DEGREE OF SATURATION
Wy LIGUHD LiaY
Wp  PLASTIC LiMIT
lp  masriciry mioEx
s THRINKASE LIMIT
W~ We
1 4

e msn:mmosx--ﬂ‘-?-

Cpue  VOID RATIO 1 LOOSEST STATE
®ais  VOID RATIO 1N DEWSEST STAVE
lp  DEWSITY tnDEx = Smax =8
Cmar ~ Cuin
RELATIVE DENSITY D, IS ALSO USED
HTDRAGLIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOGITY OF FLow
HYDRAULIC SRADIENY
COEFFICIENT OF PERMEABILITY
SEEPAOE FORCE PER UNIT VOLUME

fL LeWDITY WDEX =

e B o @ 5 W

?

COEFFICIENT DF VOLUME CHANGE » “i' Yy

L]
<

COEFFICIENT OF CONSOLIDATION

o

COMPRESSION TNDEX = — D2
[

Te TIME FACTOR » %‘}— {d, DRAINAGE PATH }

U DEGREE OF CONSOLIDATION
Tt SHEAR STRENGTH
¢ EFFECTIVE COWESION
INTERCEPT IN TERMS OF

§  EFFECTIVE ANGLE of (> EFFECTIVE STRESS

SHEARING RESISTANCE, | Ty« &+ ¢ ton ¢
OR FRICTION

APPARENT COHESION
IN TERMS OF

Ty
’, APPARENT g;m:;‘tr orF TOTAL STRESH
“'"‘m' ,'ﬂ"'m o Tyt +otong

[ COEFFICIENT OF FRICTION
S SENSITIVITY

x -3 148

] BASE OF NATURAL LOGARITHMS 2-TI83
WGeT ORING  NATURAL LOGARITHM OF O
{ogwaor Q@  LOGARITHM OF @ TO BASE 10
t TIME

g ACCELERATION DUE TO QRAVITY
v VOLUME

w WELGHT

] MOMENT

F FACTOR OF SAFRTY

STRESS AND STRAIN

PORE PRESSUNE

NORMAL STAESS

WNORMAL EFFECTIVE STRESS (& 18 ALSO USED )
SHEAR STRESS

LINEAR STRAWN

SHEAN STRAIN

POIRSON'S RATIO [ |4 15 ALSO UBED )
MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULIS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY .
COEFFICIENT OF VISCOSITY

A ROMLEN ® 4 Qq e

EARTH paggsm
d DISTANCE murwwmmmmwsmmxm
OF PRESSURE
] ANGLE OF WALL FRICTION

K - DINENBIONLESS COEFFICIENT TQ BE USED wiTh mm

smvnxss L.} sxmssam REFERRING TO NORMAL STRESS

X, cmncaen o EARYH PRESSURE AT REST

FOUNDATIONS:

BREADTH -OF FOUNDATION
LENGTH OF FOUNDATION .=
DEPTH OF FOUNDATION BENEATH GROUND

2O ®

TO SPECIFIC mﬂ“ DEPTH AND COMEBION ETC. ?H!
FORMULA. FOR BEARING CAPACITY

K MODULUS OF SUBGRADE REACTION

H  VERTICAL WEIONT OF moeg
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
A ANGLE OF SLOPE TO HORIZONTAL

o

DIMENSIONLESS COEFFICIENT m WITH A SUFFIX APPLYING
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.i My. B. }!eﬂoabi" Mr. A. G, 3%01‘5!&@3,
Bridge Planning Engr., Prineipal Foundstion Engr.,
Bridge Division. Foundation Section,
Materials & Research Division.
s M 8 December 9, 1963

Proposed Grand River Crossing,
ngo #403, Dist. #2, London.
UQ ® 6‘3"?'11" hashat w.p. 159"60

As you are avare, we ars awaiting survey
irformation from the above project which is necessary
before we can complete our foundatlon report.

Could you please advise us of the date
on which we can expect to have this information.

—
KGS /MdeF K. G. Selby
SENIGR FOUNDATICN ENGE.
ces Foundations Office./ For:
Gen. Files A. G. Stermac,

PRINCIPAL PUUNDATION ENGR.




Mr. F. E. Loscombe, Mr.D. R, Fusee,
Reg. Super't of Eng. Surveys, Field Supervisor,
Southwestern Region, Engineering Surveys,
LCNDCN, Onterio. LONDON, Onterio.
P. J. Rule , November 1, 1971,

RE: W.P, 159-60-~00, Group W.P. 155-60-01
Job 104~71, Bridge site for Hwy . 403 crossing
at Grand River, Twp. Brantford, Co. Brant,
District 4, Homilton

This letter is to inform you that the field work as per reé;uest from Foundations
Section has been completed by R. J. Schaefer's party on October 27, 1971,

On Monday, October 25, 1971, | met with Mr. D. Townsend and Mr. W . Freeman
of Golder Associates at the Grand River site to discuss the locating of the bore-holes by
a Department of Transportation and Communications survey party . On October 27 and
28, these bore holes were located as shown on plan E~4864, and the elevations were
obtained. No elevations were obtained for the bore holes at Sta 480+04..5, 460+87
and 461469 .5 as these locations are in the river bed.

The following information was turned in to this office:

1 Book loose leaf notes showing calculations for
bore hole locations and elevations

Y L

D. R. Fusee,
DRF :ww Fleld Supervisor.
c.c/ M. K. Selby, Foundations,
Mr. A. P, Watt,

Mr. A, Crowley.




- .DEPARTMENT OF HIGHWAYE ONTARIO

P 4560

MEMORANDUM
!:, Mr. A. M, Toye, . From: Foundation Section, o
- Bridee Engineer, Materials & Testing Div.,
"Bridge Division. i Room 107, Lab. Bldg.
Attention: Mr, S, McCombie Dave: Ma;y 20, 1965
Ouar Fie Rer. In REPL* To
SuauecT:
FOUNDATION INVESTIGATION REPORT
: For
Grand River and Hwy. #403, Line 'H',
Co. of Brant, Twp. of Braptford,
Lot 16, Con. II, District 4(London)
W.J. 63"F'—1,+B it w.PO 15‘9‘60
Attached, we are forwarding to you, our detailedr
». foundation investigation report on the subsoil conditions

existing at the above structure site.

.~ believe that you will find the factual data and
1c.oomendations contained therein, adequate for your design
requirements., Should further 1nform;1.tion be req,uiredy, pleasé

do not hesitate to contact our Office.

XYL/MdeF | K/ Y. Lo, |
Attach. - SUPERVIS FOUNDATION ENGINEER
cc: Messrs. A. M., Toye (2) . ,
' H., A. Tregaskes -

H. D. MeMil anﬁ_//d/l/"f’@\? Cz)’ ,

HeCrDBernler 4. & Re=eqgV)

Fe—Roy TIZ xovec/t/ ,

A, Watt -

Q Foundat‘ions Office
Gen., Files & :
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_FOUNDATION INVESTIGATION REPORT .

4For

Grand River and Fwy. #1403, Line ‘H',
Co., of Brant, Twp. of Brantford, '

Lot 16, Con. II District #2 (London).
W.T. 63—F lhB - W.P. 159-60

1. INTRODUCTION:

A preliminary foundation investigation was carried out
during January 1963, at the site of the proposéd Grand Rivef and
Hwy. #403 crossing near Paris, Ontario. Fourrpossible‘1ines_were:
under consideration at the time and the subsoil conditions existing
at each line were subsequently reported In Foundation Report Nd.
W.J. €3-F-1kL, | |

Following thls:hVestigatlcn, it was decided by the Bridge
Office that tae most suitable line, taking into account foundation
and other considerations, would be the 1ine referred to as the '
'Brown Line', which is now designated Linek‘H'. Tﬁe;?oundatioh
Section were then requested to carry out a complete invastigatibn
to determine in detail, the subsoil conditions existing at this
location. . 7

The present report contains the results of the compléte
field investigation for the 'Brown Line', together with recommenda-
tions vertaining to the foundations for the proposed newrstructure:

to be built at this location.

cont'd. /2 ...




2. DESCRIPTION OF SITE:

2.1) Topograohy: 7
The site is located in Lot 16, Con. II, Brantford Twp.

in the County of Brant. At this location tﬁe Grand River flows
in a north to south direcfion being some 300 feet wide and one to
two feet deep under normal conditions. During flood conditions,
however, levels ten feet above normal have been recorded.

| On the west side the nature of the terrain may be described-
as rolling with a general slope downwards to the river. On the east
side, an embahkment some 120 feet high, rises at an approximate'

angle of 25° immediately from the river's edge. The face of the

embankment is intersected by numérous gulleys and vaterways and,ther"'”

whole area is covered with thick bush.

2.2)7 Geology: 7
A description of the site geology has been made by

Mr. B. K. Glassford, Materials and Testing Geologist, after |
examination by him of all the rock core samplies and a visit to ﬁhe
bridge site on April 5, 1963. This description‘is as foliows:

 "The bedrock encountered in the drilling for this+job
belongs to the top of the Salina formation of the Silurian (ége)
system. Part of this section may be seen in the river bed of Paris
and at several places upstream above’thatrtown. This rock may be

described as follows:

cont'd. /3 ...




2. DESCRIPTION OF SITE: (cont'd.) ..

"The top of the Salina formation consists of grey and
greenish, thin and irregular bedded, soft calcareous and argillaceous
shale which weathers concholdally. 1Interbedded with the shale are
thin beds of brown and grey, hard dense dolomite. Some of the beds
show traces of gypsum and white anhydrite.. The brown beds consist
of fine grained to dense dolomite with some bituminous streaks present ”
whereas the grey beds may be deécribed as a dolomitic shale or an
érgillo—calcareous mud rock."

"The rock a: this 1ocation‘is, therefore, more or less
calcareous with true shale being in the grey greenish zones 6f the
soft argillaceous rock. This type of rock appears to weather badly Lo
On eXposure, and as shown in the drill core recovery breaks up and

disintegrates rapidly under abrasion"

3. FEIELD WORK: |
A total of nineteen boreholes was carried out during the
course of this investigation. Boring was achieVed by means of a

conventional diamond drill adapted for soil samplingrpurposes. Soil o

samples were obtained by means of 2-inch 0.D. split-spoon sampleré

driven into the soil by a 140-1b. hammer having a free fall'of 30

inches. Rock core samples were recovered in BXL type core barrels;
The entire investigation was compleied Just prior to thé

spring thaw, thus enabling the borings in the river to be carried

out from the ice.

Cont'do /L" es e : *\




‘nature with a maximum depth in'exceés of 60 feet. This material

3. FEIZLD WORK: (cont'd.) ...
The locations and elevations of all boreholes were
established in the field by London Region Engineering Surveys Sectionf

These are shown on the accompanying Drawing 63-?-1%3, which is ip—

clvded in the Appendix of this report.

4. SOIL TYPES AND SOIL CONDITIONS:
Subsoil at the site consists of deposits of river alluvium
and glacial till overlying shale and dolomite bedrock. |
West of approximate Station h59+50, the overburden conSists"'
wholly of alluvial éeposits of sand, silt, gravel and boulders

direétly overlying the bedrock, and ranging in depth from zero to

25 feet. These deposits have a relative density which varies from
loose to very dense, but are generally in a compact state.
Fast of Station 459+50, the subsoil cocnsists of‘a'densér

to very dense deposit of glacial till of a predominaitly granulai“i

is mainly a silty sand with some gravel and occasional;bohlders

with 'N' values ranging from 27'to;more than 100kplows per foot.

*Bedrock encountered in the &rilling for"this bridge siteryf'af
belongs to the top of the Salina formation of the Silurian (age)
system. |

The drill holes in rock encountered the same types of
formations in all holes:; all closely related as to elevations,
classifiéations, thickness and desgriptipns. The exception to this

was hole no. 10, which did not correlate with the other holes with
*Description by B. K. Glassford, Geologist.

U5
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%. SOIL TYPES AND SOIL CONDITIONS: (cont'd.) ...
with respect to elevations of specific formations. Reasons for

this mlight possibly be folding or faulting in the bedding Strata

in this imm=diate vicinity. The first rock type in the holes shows

a weak interbedded shale, shaley dolomite and dolomite horizon.

This appears to be irreguiarly bedded, thin layered, soft argillac-

eous greenish-grey coloured shale and shaley dolomite. Some of the “
dolomite interbedded stratum are quite hard, but thin bedded. 'fé
Drilling has broken up the strata so that recovery of corerhas been o
limited, broken and missing sections, thus making the section

disjointed. Small nodules of gypsum are present. Some of the

shale and shaley dolomite beds resemble a calcareous muq stone, ;
The type of rock in this section weathers badly and would probably 'ﬁ
héve a poor bearing capacity. Below this horizon as cflsf-zsc:{'i.fi.}reda}:»ove',.nj
approximately at or near the 680.0_elevation mark, the rock type is
a hard dolomite, pitted in texture, buff to light grey coléuring

and appéars to have a homogeneous structure and thick.bedding.k 5
This rock type has good physical properties and should have excellentr‘;

bearing capacities.

Ground water level in all borings located on the yest

bank of the river was observed, to range from el. 693.0 to el. 698.0

"and on the east bank, the corresponding range vas el. 710.0 to

el. 744.0,

cont'd. /6 .o
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5. DISCUSSION AND RECO DATIONS:

5.1) General:

It is proposed to construct a multi-span twin structure
to carry C.A.H. #403 over the Grand River at this site. The total
length of the new bridge will be in the order of 700 feet and the
height about 70 feet above river water level. The west approach
to the structure will involve the construction of a 60-foot high
embankment and the cast approach will be formed within a cut some
50 - 55 feet in depth. For reference purposes, the proposed piers
. of the structure are designated, from west to east, as Pier #1 -
Pier #4, and for convenience, the various aspects of the proposed

project are discussed below under appropriate headings..

5.2) West Abutment (Section F - F¥):

At this location about 15 feet of loose to compact silty

sand and sandy silt overlies bedrock. The abutment should be

constructed within the approach fill and should be supported on steel‘ 

H-piles driven to bedrock. Design loads are dependent on the pile

section and may be as high as 75 ton/pile 1n the case of 12 BP at 7% ,;f

E-piles.

5.3) Piers: , ) )

Up to 15 feet of looserto compact sand, gravel and
boulders overlies bedrock which consists of weathered shale and
dolomite underlain by hard dolomite. It is recommended that the
proposed footings be founded within the hard dolomite stratum in

which case, an allowable bearing pressure of 10 t.s.f. may be

assumed for design purposes. The récommended'footingfbase elevationS‘V

Cont‘dc /7 ou'




5. DISCUSSION AND RECOMMENDATIONS
. £.3) Piers: (cont'd.) ...

are as follows:

.y

(coht?d,) eoe

Pier #1 (Section - B) -- El., 678.0
D) haded Elo 670-0
C) - Elo 679¢0

- B) =-- El. 677.0

Pier #2 (Section
Pier #3 (Section
Pier #+ (Section

o O o9 o=
‘ 1

Although the surface rock has been described as 'weathered',
it will be necessary to use blasting techniques in order to excavate
down to the recommended foundation levels. Local conditions may
rshow some variation from the general picture and provision should be
made in the contract for mass concrete to replace any inferior rock
material which is encountered below the recommended levels.

It will be necessary to dewater the excavations in order
to place concrete in the 'dry'. In consideration of any dewatering
scheme, it should be borne in mind that the overburden is highly
permeable and that the rock, itself, is likely to confain water-

bearing fissures.

5.4) East Abutment (Section A - A):

At this location, the south end of the abutment willrbe
located in a fill section and the north end in a cut section. |
Subsoil consists of up to 60 feet of compact to very dense glacial
till overlying bedrock. It is recommended that the abutment be
perched within the partial cut - fill section and be founded on
steel H-piles ériven either to bedrock or to practical refusal in
the very dense till stratum. For estimation purposes, it can be

. assumed that the final tip elevations of the piles will range

cont'd, /8 ...




5. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...
5.4) East Abutment (Section A - A): (cont'd.) ...

from el. 700.0 on the south end of the abutment to el. 725.0 on

the north end. In view of the hard driving conditions, it is
recommended that 12 BP at 74 steel H-piles be adopted and be

fitted with standard reinforced tips. Driving should be carried
out by means of a Delmag D 22 hammer or equivalent, and in the
event that some piles do not reach bedrock, driving should be
continued for at least 4 feet with the condition that the penetration
resistance is in excess of 200 blows/foot. The capacity of the '
pile should be checked finally by means of the Hiley Formula
aécording to D.H.O0. Standards DD 1218 and DD 1219, utilizing a
safety factor of 3.0. A design load of 75 tons per pilé 1s,recom-

mended if the above conditions are complied with.

5.5) Structure Approaches:
No stability problems are anticipated with regard to the
proposed cut and fill sections in the immediate vicinity of the

abutments provided standard D,H.O. procedures are followed, utilizing -

2:1 side slopes for both types of section. It will be necessary
to provide surface protection against run-off water and scour

protection up to high water level.

5.6) Ground Water:

Attention is drawn to the fact that ground water in the
vieinity of the proposed structure might possibly have a high
sulphate content due to the gypsum and anhydrite minerals present

in the sedimentary rocks underlying the area. This might influence

cont'd. /9k..;
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5. DISCUSSION AND RECOMMENDATIONS: (cont'de) «..

5.6) Ground Water: (cont'd.) ...
the type of concrete and cement to be used to avoid sulphate

reaction on the footings.

izveztizaiion &%l the site o7 the rroposed

-
e N ad

C.2.H. #403 and Grand River crossing near Paris, Ontario, is
reported. Within the river bed and on the west bank of the river,
subsoil consists of shallow (zero to 25 ft.) alluvial deposits of
silt, sand, gravel and boulders, overlying shale and dolomite
bedrock. On the east bank of the river, subsoil.consists of up to
60 feet of dense to very dense granular type glacial till overlying
shale and dolomite bedrock.

It is recommended that the pler footings be founded within
the hard dolomite bedrock with an allowable pressure of'lo t.s.f.
Dewatering may present some construction problems due to the
permeability of the overburden and the possibility of water-bearing
fissures in the bedrock.

For the abutments, piled foundations are recommended,
utilizing 12 BP at 74 steel H-piles driven to bedrock or to*
practical refusal in the till stratum. In this case,va design load
of 75 tons/pile is recommended. Further detalls are given in
Section 5 above.

No stability problems are anticipated for the proposed
cuts and fills in the immediate vicinity of the abutments.

Protection against scour and run-off water will be necessary.

cont'd., /10 ...
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7. MISCELLANEQUS:

The fleid work Inr this project was carried out during
the period January 31 to April 12, 1963, under the supervision of
Mr. G. Mierzynski, Project Foundation Engineer, and Mr., B. Kliem
of this Section. ‘

Equipment used Qas owned and operated by Johnston
Drilling Co. Ltd.

is report was prepared by Mr. K, Selby, Seniqr
Foundation Engineer, with the assistance of Mr. A. K, Barsvary,

Prcject Foundation Engineer.

May 1965
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

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

12 INCHES INTO THE SsuBsoiL,

DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCMES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TU 4' VAw'E A 2 INCH, @0 DEGREE CONE, FITTED

TO THE END OF DRILL RODS, 12

THE CONSISTENCY OF COHESIVE S
IN THE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFT
FIRM
STIFF
VERY STIFF
HARD

S.S.
w.s
s.8
AS.
cs.
ST

INCHES INTO THE su8ssoiL, VH4E DEVING ENER Y BEING 330 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

OiLS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

‘N BLOWS/FT. ¢ LB./SQFT
0o - 2 0 - 250
2 - 250 - 500
4 -8 500 - 1000
8 ~ \5 1000 - 2000
15 - 30 2000 - 4000
> 30 > 4000

TYPE OF SAMPLE

SPLIT SPOON

WASHED SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

T W
TR
oS
Fs

R.C.

DENSENESS 'N' BLOWS / FT.
VERY LOOSE 0 -4
LOOSE 4 - 10
COMPACT 10 - 306
DENSE 30 - 50
VERY DENSE : > 80
THINWALL CPEN

THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

P SAMPLE ADVANCED HYDRAULICALLY

P M. SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL
CONSOLIDATED UNDRAINED TRIAXIAL
DRAINED TRIAXIAL

L.v
FV

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY
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ABBREVIATIONS USED

IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UKIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

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

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G » —%-

VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION
LIQUID LiMiT

PLASTIC LiMiT

PLASTICITY INDEX
SHRINKAGE LIMIT

- Wp

w
LIQUIDITY INDEX « i
e

W, -w

CONSISTENCY INDEX = —b
P

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

DENSITY INDEX = Smox "€

€ mox ™ € min
RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = -— D08
(1+e)ac

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = ——A-e—v—

Alogy &
TIME FACTOR » —%’,L { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION
INTERCEPT IN TERMS OF
EFFECTIVE STRESS

T=c' + o tan ¢
1

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION
IN TERMS OF
TOTAL STRESS

Te=Cy+ o tan ¢

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

or S XOMUERY ™ A4 Qg c

20nrw

o

GENERAL
“3-1416
BASE OF NATURAL LOGARITHMS 2:7183
R ing NATURAL LOGARITHM OF g
OR 0§ @  LOGARITHM OF g TO BASE i0
TIME
ACCELERATION DUE TO GRAVITY
VOLUME
WEIGHT
MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS {© S ALSO USED}
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( Ji IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MWODULUS )
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

DIMENSIONLESS CCEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES N EXPRESSIONS REFERRING TO NORMAL 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 COMESION ETC. iN THE
FORMULA FOR BEARING CAPACITY

MODULYS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HaRD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




TD: Mr. K. Selby,

Sr. Project Foundation Engineer,
Materials and Research,

Dept. of Highways Admin. Bldg.,

DOWNSVIEW, Ontario.

Our FiLe Rer.

DEPARTMENT OF HIGHWAYS ONTARIG

MEMORANDUM

Frowm:

DATE:

Mr. F.E. Loscombe,
Regional Superintendent
of Engineering Surveys,
LONDON, Ontario.

February 18, 1963.

IN REPLY TO

SuguecT:

Grand River & Hwy. 403

Enclosed find lines (red, brown & pencil)

as established in field; plotted on portion

print (100' = 1") of plan B 86-39, aisb

a copy of the field notes.

Please excuse the delay in sending same.

(

4

¥.E. Loscombe,
Regional Superintendent
of Engineering Surveys.

FEL:kb
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Dopaﬂmgnt of Highways
W COPY
For the Information of

Lab, Bldg,

\
Hre. W, Hinneow, Gavin Scott
Logionnl Functienel Planning Bges
LOISCH Regienzl Office,

Attcation: Mp, L, Schusble Januexy 15, 1964,

Iridce Site J147 - WP, 159-60
Crand DNiver Crossing
Eiy. 103 - District #2

ho ebove project gppears to have been left
dormant sincas March 1963 at which time arranzesents
were nodz for & Foundstions Soil Invaastigation,

Tho Foundation Enginees requires, and has requested
some tize 8g0, survey data for the ding used, Lack of the
survey data is delaying completion of their foundation re-
port, angd we muldmbe Pleased to know when it s planned

Ro S.V.? 13

¢S/en Gavin Scott,
CeCe Jo Walter Bridze ILocation Engineor,
S, ¥NeConble ,
Xo Selby
R, Fitzcibbon
Ne D, Smith




Department of Highways Ontario

Copy for the information of
Mr. K. Selby, :
Sr. Foundation Engineer,

Lab. Rldg.

of

Far
Ingsnte norelicies Jor the

ing dareh 1963,

at the shove site.

These borings were located by 9 orose lines
aEL 8% iﬁgvrmﬁls of 140 aiong the nrorvsed projected
Weichuny line. The eraas lines were set ut a f‘%éﬁ
%ﬁ@ié of 209 (Right) to the rroiected highway iine.

Flense arrange to send us a wrint of the uridge
sise clan showing the loeation of theige croms lines
ga&e@*ér ﬁiﬁh the then praposed sropjected centre
line of Hirbwa

1a ficatt, _
g donal dridre Iocation Faglincer.




DEPARTMENT OF HIGHWAYS ONTARIO -

MEMORANDUM
Ta:¥r, A. Stermac, From: Bridge Division,
Principal Foundation Engineer, Downsview, Ontario.

Room 1u7, Lab. Bldg.
Dare: December 1, 1964.

Our Fite Rer. IN REPLY TO

SussecT: P, 159-60
Bridge Site F1-147
Grand River Bridge ‘
Hwy. #LU3 - District #

We are sending you herewith one print of Bridge Site Plan
E-4326-1 on which we have marked in red the provosed lcration of
the above structure.

YWe anticipate some minor alignment changes, however we believe
they can be adjusted in the preliminary plan stage.

In accordance with our letter, dated January 21lst, 1963 the
soll investigation has already been made, we would be pleased to i

have your report in due course.
« L b, .

4Z/im N. Zoltay,

cc. S. HcCombie for G. 3cott,

cc. G. Scott Regional Bridge Location Engineer.
cc. . Fitzgibbon



DEPARTMEQT OF HIGHWAYS ONTARIO

' - MEMORANDUM
. = -
To: Mr. A. Stermack, | From: Bridge Division,
Principle Foundation Eng., Downsview, Ontario

Room 107, Lab,Bldgz.

Dare: February 15, 1965
Our Fice Rer.

In REPLY TO

SuguecT: W.P, 159-60, Site #1-147 = -
Grand River’Briége ’ QL—\F

Hwy. #407, District #4

We are sending herewlth one print of Bridge Site
Plan E 4339-1 on which we have marked in red the proposed
location of the above mentioned structure.

l This plan supersedes Plan E 4326-1 sent to you ((
December 1, 1964, ™ ;

Attached herewlth 1s a copy of a letter giving our
approval for the proposed location,

. We would be pleased to have your report before l/
|| sune 16, 1965. |
/ O» A}é J -
NZ/m ' N. Zoltay,
g.C. S . McComble for G. Scott,
G.Scott Regional Bridge Location Engineer
R.Fitzibbon
Voh, SYTR



.'

Department of Highways Ontario

Copy for the information of

'F. 4. Stermac, ]

Principal Fouadation zn7inesr,

oon 10’7, L~h, Bulldin-~, ,

sw b iyt ) piigs Livisdion,

-

7euruary 15, 1363

approval letter daded soveaker S4R iybh is
Jmuwmmmmmmm&

it should Yo uoted Shik way shaage in ecisvalies for
B, 7, 158+60 will vequive & praogiriieusts shlngs & e

o5l d, Seosh ,
2e8s 5, leuiis Sagicoal sridge icesilon cnginser.
e GENTOLNNE
Boby Imith
Seress
P
Ve FLUNGADRO
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AR LAY &)

TNk LA S

TERIGE REPORY 0N EXPLOIRATON

et

63,439 .
. o +
DEPANTMENT OF HIGHWAYS - ONTARID e e
MATERIALS & RESEARCH DIViSiON RECORD OF BOREHOLE NO. 1 “GUNDATION SECTION
sop _63-F=14 ¢ocavion Brown ldne - Viest Side o piGINATED BY . GeM.
w p _159-60 BORING DaTF _dJan., 31 & Feb, 1, 1963. e e LOMPILED BY G.M.
paTum ___U-H.0. BOREHOLE Tyee Washboring - BX & NX Casing. ~~  .oecien gy H.S.
SOIL PROFILE SAMPLES * DYNAMIC PENETRATION RESISTANCE LIQUD LIMIT s '}L
g e BLOWS /FOOT - — PLASTIC LIMIT —m— wp
— w . e !
! 5] 5 F | P ko 60 B0 10 e covent—w | L7
! &« uw i 2 'SHEAR STRENGTH P.§ F. wp wy R
ELEV . - e E REMARKS
oﬁ?ni DESCRIPTION <l = 9 2. & £
! El 27 3 2 WATER CONTENT % Y
i < . o N | 4 . 1 | i PCF
: i ! ' : ! 1 -
H i .
! é ; ‘ i W.L. in
? : Borehole
694.8.  Groundlevel | ,
0.0’ .
{ i
i ; ; g 622,8
t a B
i Sand, gravel and ¢
-}
boulders 690
i . a4 . - :
i {1 55 51 ’
. = Very dense 4 R :
| ’ f
% .
? Brown : - /
| : ‘
| - : -
, . - . . . )
010 2 85 52 ‘ < :
: . , TTe—
! H
681.8 ' Z
0 ' e ———— .
13.0. > ! 080 ; Hamner Bounqing
I I:.-.._._ ‘.m......,....._..,.._._,......w..,s._ . .,M,,‘,.,M.'ﬂ Tt i g e
' Weathered green >l3 85 51 | f
: i '
shale and boulders. 7J f | !
: :
§ e s o) . j 1 i ‘ .
; ; ; i i ,
{ . H
| Ol s ke - ;
673.3 ; ;’7# \ | . r
21.5: i : ! , i |
| Interbedded shale ; , : ! | 1 \ i
| and limestone bands. ' 50 Rg' - | : : : !
- green and grey. | - (2 S S S S 30%
. AX'T Core | i ' Re
; , : ! ' cove
667.8 . Barrel | j ! v
27.0) End of borehols. f ?
c ?
B i
i
i i
| 1 ) : !
| ‘ ’ ! ;
‘ : ‘ .
i Z : ; | ;
; | | ‘ ‘ ;
;’ , {660 1 ; ' ' :
! | 4 by - e *
; [ ' ’
| | o '
H i . ! '
¢ { , { i
. f
: i !
i H .
; | ! '
: ' ! : ’
. ‘ : ! : | ;
o |
? ' |
: L . 1




[ 4
| FORM OB ML g SE S e JEEWCE R PORY SOl EXPLARATION
B840 . ‘ .
CEPANTMENT DF M{GHMWAYS - "hTaR ) o -
MATERIALS 8 RESEARCH Divin O RECORD OF BOREHOLE NO 2 FOUNDATION SECTION
sop 63-F=14 . acaron Brown Line - East 8ide . ORIGINATED BY GeMe
w e __159=00 _ anRiNg tate _Feb. b4, 1963. - COMPILED BY G. M,
catum . 210, BORFHOLE Typg _Washboring - BX Casing. . . CHECKED BY H.3.
~ , - . s DYNAMIC PENETRATION RESISTANCE HQUID LIMIT wi
SOt PROFULE VAMPLES ! L
_— .- . . I W , ,w;m; w BLOWS / FOOT PLASTIC LIMIT —mmmee W .
S g -3 S Ll 1 : WATER CONTENT ——W¥ = &
| 2l = S Q [sHERR sTRENGTW BSF. T "1 wp wi 2@
ELEV - Woow S S S a5
——— ] DESCRIPTION o - R RS W ] REMARKS
OEPTH . o B S S ,
: el = o, . WATER CONTENT % X
: o @ W pC’
: | ; ; « \ ; ; i .C F
' ! ’ 4 ‘: ? ‘
é | o
628:% Ice level | s ‘ i ] : 1.0' of Icd
£93.Q:. « ‘ : l v ‘ ’
. N hal -
Lm@ -
2.0 < ;
(4
Weathered green o T & 690
' shale & boulders. T = ; 1 |
, oy o20 55 118 ‘ : ‘ : .
: T ; : i
686.2 T|3 HC - ‘ : .
N | : ;
: 4L RC - I * j
| Interbedded shale ; \
~and lisestone bands. . ! : '
; | 60%
-Green and grey. AXT Core ' ; ! Recovery
- - 680 ! o
5 #He - , ; '
' ! | LO%
6. Al Core Recovery
17.3  End of borehole. T ;
| S |
| ! ‘
!
! :
; { i
. \ } ‘ :
i ‘
. !
f !
i ,
1 ‘ {
! % i
; : ?
? | j 5
i ) ' £
i . 1
b | ‘ ~
H : i ; ‘
- . ! ~




FORM OB - mi .M v CHEE IEPDRY .mp EXPLORATION '

81.4391

DECANTMENT Lt w.Gwwah NTRARM

MATERIALS AQESF&WM L] RECORD OF BOREHOLE NO 3 SOUNDATION SECTION

6B 63-F-14 S UATION Original Line - east “?9,3, G.M.

w T 159"5{2,__,“,, ALk NG AT EQ,'&'* 5;.12&.1:%,,‘ e et e e e e +atire i+ i < o e mween LU MPILED BY G.M.
patum _U.ii.0. gort mo £ Tvee Washboring - BX Casing.

- DRIGINATED BY

SHECKED 8Y H.S8,

DYNAMIC VENETRATION RESISTANCE LIQUID LIMIT o W(

oy Sl BROFILE . ! (}f‘,M,ai’t.S? o w ALOWS 7 FDOT - R BLASTIC UMIT oo WE .
; 5 @ . | wATER CONTENT-——w <
; £ ox ‘* - Y [ SHEAR STRENGTH RS F we w e 52
JELEY DESCRIPTION a § Ej o > e ® 8| REmARKs
OEPTH sf > -~ 2 04 NATER CONTENT % Y
» B 0w PCF

o " i

' ]
1694.0  Ice level 1.0 of Icw

Ewﬂgm |
- Sand . +

2.0 <

A3
¥ ™
v

H

S ol — 690
weutliered green a1 68 -

sl ,
shale with limestone ;£ 85 Thforo" ’
Gl v - | , 35%
' ! ” Recovery

boulders.,

51 Gt B A Y

8
: 7 bﬂl BKL Core
9.5 Tinestone-dolonite 7
- fissured 4 RC ‘
- grey i
1680.5 e - 3KL Core ;930 ; " . | %negﬁvexw
1 13.5 Bnd of borshole, : ;

i
j ! ﬂ
: i ;
: , : ;
¥ § i B B
; ‘ ;
: f : !
\ ; ; , :
! ! ] * ' : {
/) IS S — I
: . i . .
: ‘ f
P
« ! i
. s 1
i i
]
‘ }
’ - 4
- ]
L:" %
; H
? ; : ; ;
i ! 1 H
. : ! ! i
i | | |
i




A LI 3 PR SE Al .,,“;% SR SEAT N ‘

DEPASINENT NP womwheh  mtam - . i ‘

WMATERIALS 8 RESEIRTw vy RECORD OF BOREHOLE NO. & ) FOUNDATION SECTION
so8 _@3=F-l . ccacocw Original ldpe - west Side JRIANATED BY G. M,

we 159=60 acawe ary Feb. 6 &7, 1963. e LMPILED BY GoM,

patum B0, . awgwn, e T-pr  Washboring - BX Casing. e cuECRED oy RS

DYRAMIC PENETRATION RESISTANCE LIOUID LMY e W
, BLOWS FOOT o e FLASTIC LIMIT o W
L N .

& 2 a !l . \ N ) : WATER CONTENT w
g - O f SHEAR STRENGIN PSP wp w w,

[

5500 PHOFLE SO MELE S

REMARKS |-

‘ BUL %
T DENSITY

s h G P -
Ry OESCRIPYION e

e

Ty RE
S
v

WATER COMNTENT 9%

NUMRBEF
1w
LE

Y ™

n

H

4o3  1ce level - 1.0' of Ice
water Leve) | .

Groundieval

Sand, gravel and O 6% ' ) ' '

boulders with 1 85 28
. traces of weathered » ‘
green shule.

. | : Lo%
.1 DKL Sore _ 680 | Recovery

R PP P ———

" '3 RC - 30%
Dy ! Hecovery

P

674.5 -
20.0 linestone -dulnmite'm

- fissured : | i

- grey j | | ;

, 100%
BXL Cor j :
2— 670 L

1670, 5 Recovery

1 24,0 Bnd of borshole.

ey

-

s f |
; ‘ f
§ i H
i :
! i ’ H
: § H ;
4 § M
| ! ¥ .
i : :
i .
1 i N s
i : ¢ .
: : +
‘
} I i
. i
I
; ) )

L

———




FORM OB - W - 126

439 .

HE Yy h LW

FVINE AFPNRY ‘:|i SN ERFLOWATION

DEPARTMENY OF WiGHWAYS -

Jo8 _63=F=14

INTARID
MATERIALS & RESEARCH TiviSiON

RECORD OF BOREHOLE NO.

cocarion _Hed & Blue Line - East Side

>

w o 159-60

Feb. 7 & 8, 1963.

RORING DATE

ORIGINATED 8Y

FOUNDATION SECTION -

G. HO

SOMPILED BY

GoM,

patum _D.H.0. BOREHOLE Typg _Washboring - BX Casing. CHECKED BY H.S.
a1, PROFILE SAMPLES ; UYNAMIC PENETHATION RESISTANCE LIUID LIMIT e W
. SOf. PROFRLE e T e S BLOWS / FOOT PLASTIC LIMIT —recoe WP .
‘{ ) 8 { :!J S S i b . WATER CONTENT ——w x B
! J = w . @ [sHEAR STRENGTH BSF T T wp wy 20
ELEV ~ woow O, S 5
=== | DESCRIPTION =1 D a o, W | REMARKS
DEPTH sl 2 r 3z W ) ‘
g el z. 50 2 WATER CONTENT % X
) i @ ; ; ; ; ; | P.CF.
i | ! 1 f 1 \ x s
| ‘ | ? 3 ] :
: A { .
! ‘ g 2.0' of Ice
E
690 : f |
i f :
! Weathered green T f |
| shale and limestone l RC =~ f 5 4 |
| boulders. O, o3 3 : ! |
, oy | ;
- |_AXT Core ; o
i - f ‘ ! f -
f’ s ome - |
| S ! : x 4 '
7 - _éQO + ; .
f ! BXL Core ! :’ f
: o o
‘l b ‘ : H ' '
: % ‘
1 N ¥ 5
: ‘ T . " : ]'
1675.9 ~15 88 »100, : i E
17.6 Oolomite-limestons 7| ; . |
; with gypsum seams : j ' , :
, = fissured 6 RC -, | | ‘
4 X ¢ | : i
{ = grey & white , ; ? ! ! !
= ’, ) % i j X ¢
l BXL Core | 3 : ;
mgqs ! . i__é?() . I ; ;
23.0 | End of borehole. ; : C § ‘ ! :
| | | L | f
; !
; | | !
: ‘ |
; i
; ; ‘ :
i ’ : ! :
i ’ i | | j
j ! ‘ L : ., :
i ! ‘ i ’
i s ’ : ‘ ! ! ‘ f f
; ; | ‘ ! ! ' : i
! i ! :
. : | : ! '
. i . ] ! : : ‘ ;
: ; i * ;
- 5 ! f i !
] : ! ‘ i
; ! * ; 4 f
‘ : i : ‘ : ,
‘ : o i ' f '
. | A | - o
: i : i J ' ; ; : !
: ! ! i , T ‘ ! ?
? i _ | :
. i | i ; i ! i . | |




[ FORM 08 - WL - REY 19386 AEENE AFPORT QB gL TYEL RAT.ON
¢ ®

DEPAAYRENT OF HiIGHWAYS - INTAMG N )
MATERIALS 8 RESEARCH DiVISION RECORD OF BOREHOLE NO. 6 FOUNDATION SECTION
jos 83-F=)y cocation _Red & Blue Line - West 3ide ; e ORIGINATED BY __ GeMe
w o 159-60 aoriNg pate _Feb. 11, 1963. — " COMPILED BY G.M.
oatum __D.H.0. sorewoLe tree _ Washboring - BX Casing. ~~ ~  cugcwep sy H.S,
SOIL PROFILE 5AMPLES Dynamic PENETRATION RESISTANCE LIQUID LIMIT e wy
. S I =" BLOWS 7/ FQOT e PLASTIC LIMIT cmee WP .
5 ! gy & |l . e L ‘ WATER CONTENT ——W x E
di « w Q [ SHEAR STRENGTH P SF. T wp wL 39
ELEV i Woow s . S— F .
—— DESCRIPTION 5 S e > Y1 REMARKS:
DEPTH & 3 z z w
- S 2 WATER CONTENT % X
i Sl ; y ) . . _, : PCF.
i ! : . i ; ¢
| ; :

6 Ice Lsvel

— f ; | | 1.0! of Ice
1.0 : ) ; ; :

- 1690,0 Groundlevel | 690 e ‘
/ 3.5 " . . . : ) ]

; o
H i
I

Compact - brown

; Sand and gravel bk . 88 20 |
i - A
i

9.0
! 1

" Weathered green 1 ,

. shale g J

i = completely ‘ " 680 ! :

' decomposed in ; [ ) ,
places. \ r

i i ‘
H -
i bi” t '
i ) i
; j o i . {
. ! [y J i ;
1672.5! 1 5 83 y2atore” . | :
21,0 Dolomite~liwestons 7 7 , T : :
: with gypsum seams j ; i !
i ! | 670 ; 4 | | | |
i = fissured ; 6 RC - ! ; :
. = grey & white ? : ; : : ; - :
670, BXL Core - - | |
“ +51 End of borehole. ’ T ! ‘ ;
‘ | :
? q , !
i ‘ e‘ V : f ,
) ! § H : :
i i . 660 ! ) . : i :
1 ] { § j ; i ’ ;
i | ! ! 7 ! '
} i ; : f ¢
! : | : i é
: i : H
* i Pooh ; ;
! ! , : i :
* | ! z .
: ; ! : !
3 , : ] 1 :
P ! ! : ,
] ; § i § ! i 1 1 ‘
! \ . 4 i ! 3 i
! i ? ( i ; ’ 1
1 H H ; H i
‘ z i : ‘ i ! ! § [ ;
i | i ; ' J
! ’ , ! ; : ! ; i '
: : { : : !
i l : : | j f ; i i i , |




DEPACTMENY OF 5 SwWwArs hYAQ.D
MATERIALS 8 RESEARCH THw.” 7N

son 63-F=L4 o
w e 159-60

CATUM D.ii-G.

RECORD OF BOREHOLE NO. 7

Feb. 12, 1963. e
+pg _ kashboring - BX Casing.

CHECKED 3y

FOUNDATION SECTION

e QRIGINATED BY G.M,

voaroow  Black Line -~ Bast3ide

SOMPILED RY _ G.M,

H's.

et DROFILE DY NAMIC SENETRATION RESISTANCE LIQUID LIMIT e W5
S o w | BLOWS FOOT e PLASTIC LIMIT e W N
, & =3 S . - WATER CONTENT —ouw x
r il = w o @ | SHEAR STRENGTH P S F “p " w, 39
P oL - R
ELEV. GESCRIPTION s 3 0% w s i B © 8| REMARKS
DEPTH ! o S S
o I 5 WATER CONTENT % b’
; 2 ® PCF
i i !
{690.8 Ice level 690 1.5' of Ice
waterlevel )
669:3 g Waterl | |
* i t }
667 .8 Groundlevel ‘ =
3.0 i i {
\ 4 , i ‘ ;
. Sand, gravel and ;
: boulders i : ’
; | i
. Compact ~ : f
- brown & grey. : j f
4 grey 2 ss 30 . 680 , .
* . 1
. Traces of weathersd ; ’ !
- green shale in \ , : !
! places, | . i
P oL3__ 85 16 -
i
: ; i ; '
: i : i
. « X
! 1670 . 5
H i 1 b
‘ i
! ; ;
; ! L , ;
‘ i ) !
i : ! ;
’ B ]
663.8 I
27.0 Dolomite-limsstone 777 '
with gypsum seams ‘ j i i
, = fissured , : |
¥ t
~ grey & white, ! :
. X ' 1 S ! Recovery
32.5! End of borehole. i | | : |
i | i : . i !
3 ' i . : ' i
i : | ; ! : !
j ; i : ;
; ; ﬁ i j ;
? |
: i
! ! ~ :
; , ! .' ! ‘ !
: i | i f ;
+ : 1 : . ‘
! i ! i i
i i : ; : !
i ; ‘ : | '
' é : f 3 ,'
: | ;
: . ) ' 1
N i i i i . i




X

Y

FORM 08 - ML 26 REV 9 JFFICE RFOORT A LIRATION
BY.a09Y . .

TEPAITMENT OF WiGHWAYS - INTARG , e
MATERIALS @ RESEARCH ©Vi6.ON RECORD OF BOF'\’EAOLE NO. s FOUNDATION SECTION
jop _O3-F-14 - . .ocanion _Black Line - West Side oo arep ay L UsM.
w e 15960 ‘ _ aomiNg nate Feb. 13 & 14, 1963. e COMPILED BY GeM.
oatum __2:H.0. , BOoREMOLE ~vep Washboring - BX Casing Lo 0o H.S.
SOIL PRUOFILE 3&M"{ FS ‘ DYNAMIC ?ENE*QAT“‘N QEbi’bTANCE LIOUND  UIMIT e Wy
— ‘ , R <o w | BLOWS 7FOO PLASTIC LIMIT — o wp
| g S N N .. . | WATER CONTENT —mw e
ELEy | aly s # | SHEAR STRENGYm P S F 7707 7 “p ” wy 5'«;
ELEY | - m | — FS
OEPTH | DESCRIPTION E 2 E ¢ > - W1 REMARKS
! : Oy T : K
| al T 8 @ WATER CONTENT % Y
i i H ! 1 P C F
‘ f ? T ;
| ! ‘ S i , : :
' | | S B
i ,
: &8 8 Ice Level 690 . : 3'-0 of
5 ‘ ! | : : : ; Ice
i ‘ " :
! : { : . ,
687.0 | ¢ Groundlevel : | L ;
3 oi{ R ' . ! i ' | :
. o o | , , i | !
Sand, gravel and . | | ,; ; ‘ i :
3 ‘. , H i i 4 l :
| boulders e lwe o - ? ! » | ! F 50%
-~ Brown and grey. o ; ; ; ;
v+ BXL Core . i | : ! Recovery
e { i H 1 )
P ‘ = ; { i :
i o’a Lé-w j’ | . ;
1 e i ; 5
| L ‘? .
H i i H ! !
| Boulders consist of <, ? f? ! é | ; : !
. shale, limestone, R 3 e ; i Q ! ' . :
M t - . { i ! ' H
5 dolomite, com_,lomeratp i RC ‘ : i i ; i : ’ ; !
. and occasional < s ’ ! A \ ! !
{ igneous fragmencs. ;,"( BXL Core i i : ‘ f ;
¢ N ; g ! ) ' :
K=} i { ; ! ! : :
L, 4 s H i . i
; X i | z ! , | z “? 7o
! N R t :
: Qe ‘ f ; !' ;
(o e L1670 5 , f » Art.esian
v oy ; T : ' ' Water to
: ) | | “ | ; : 8'.0 abovs
! o ! ’ i f | s ice
] L : i ! f :
nr : : i : !
| P IR . ~
! e ! i " ) ‘
5 e ) {' 3 : : ‘
‘ ol 1 : ;
663.0 . L f I , §
27.0 Dolomite-limestone 7 L ! ‘ ’ i : ‘
" with gypsum seams o ' ; !
i =fissured ? * ’ 1 ' :
| -grey & white. 3 ; 660 : ' : — . 100%
’ @ ; o :; | ; , ; : Recovery
|658.0! 1 n ? ; | ' : ;
32.0 | End of borehole. ! ; i | ! , ,
| ! ' j g ' : |
| | * A R B o :
i ‘ i | z i | : !
! | ! i ‘ i | ‘
» ! ' ! !
i j
‘ » : ! ;
i : ; ! , H
oo : ! !
. o ! '
t : i J : ‘ ! : ; ) ,
| AN o o S
i i 1 : H i
! | A @ o i |
, ; I C L , z
! ! i J { ! H | ! ] [
: ) ] i | ; ] } i : ?




DFFICE REPURY ON 501t EXPLORATION

o e ©~ RECORD OF BOREHOLE NO. 1 FOUNDATION SEGTION

MATERIALS & TESTING IMVISION

Joi _ 63-F=14 Locarion _Sta. 463429, 20" Rt. ORIGINATED BY P.P, L
S

w e _159=-60 ) goRING paTe _Jan., 31 to Feb, 1, 1963, . . COMPILED @Y

patuwm __Geodetio BOREMOLE Type Washbore - NX & BX Casings. CHECKED BY

DYNAMIC PENETRATION RESISTANCE ouio UMIT e Wy
BLOWS / FOOT PLASTIC LIMIT ~—ees W

b

SGL PROFRLE SAMPLES

o el T e M >
o | 84 a L. i, _i ]| WATER CONTENT W x =
it g = W S B [SHLAR STRENGTH PSS F wp " wi 39
0;5354 CLSCRIPTION Sl 2 ¢z D T ¥ | REMARKS
b i? - . : m
I WATER CONTENT % Y
2 5, " 10 20 PCF

' 4 ’ NT

694.8. Groundlevel ; — 4 ; ; i Sq
~ A |

|

ccOLT

; ;

[ |60 Gr: 30
P | Sa: 33%
88 | 51 1401 37

' Weathered green
. shale and boulders.

’ f
: 0 2 ! | : Z : i
' Sand, gravel and et : 1690 | : i j i |
boulders. Qy ! = ' !
| o2 (88 51 é
 Very dense " ol i E
| 01 |
| Brown. o 01 ; ) ;
i e : ; i
.9‘,",‘ i ) {
; Ml 88 52
i ,“*"~ ) ' i
681.8/ ks ! i
13.0 i |
|
;

| P
676.8 L
18,0 | ;

: |

. Weathered shale '

and dolomite bands.

|
, |
Green and grey. 3 Rc;-‘(ﬂo -

i )
1 i
-
27.0' Bnd of borshole.
; i
i ? !
i ;
i |
! ! |
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! i :
f i !
: i %
| i |
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. : i
' i
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; : i ! . ; ;
! | S ! § | !
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i . i H H t
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; i i : !
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CEFICE REPORT ON SOIL EAPLORATION

LEPRCTRENRY O W GHwaYL ,,W’&;*' 7 7 V
‘ ‘ RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
MO HIALE & TESTING DIVISION
sop 03=F=ly  pcarion 3ba. 459458, 39 Rt. oriGiNaTED By _PoF:
we 159-60  uominc pave _ Fab, &, 1963. , . COMPILED BY
patyuw _ Geodetic BORE HOLE Tvee _Washbore - NX & HX Casings. " CHECKED BY
500, PROFILE SAMPLES i DYNAMIC FENETRATION RESISTANCE LIGQUID LMt -
Qe PRDERL oo Thes) oy | BLows S FOOT PLASTIC LIMIT e WP .
B : L8 I T SR ! WATER CONTENT —-» x &
' 2 o« 1 9 Iswran stReneTi BSF T T T we . WL 34
€L € o : woow o - O | ® Wl REMARKS
OEPT DESCRIFT UGN 29l 3 S ¢ 2 Q
i R ~ s w
- 2 2 WATER CONTENT % X
694.0 Icelevel o ‘ ® | f | ; 10 20 30 P.C.F.
v N = | { ! Y
6930 2T |
692:0  Sand :
: : | ! §
Weathered, green ; | 690 ; | i
shale and boulders. ; ?
1 i
- i
233 1 f i
{ ‘ :
680,2 g)3 K - )
7.8, Weathered shale | ‘
{ and dolomite | §
L RC . - |
i Green and grey. : } ! :
1 ' ‘ 0 §
| : 680
5 'RC = !
$
; i i !
1676,6 ; 1
17.4| Bnd of borehole. 5 ; ,
j i N
i ,
i * 3 |
i i !
f | 670
; j g
i !
; 4 i
; ‘ , ! g
’ : §
; ! i
] ‘ . i
; : |
!
i |
% |
; ; |
! ‘ !
‘ ! f :
{ : ' '
; i | f ’ ! ’ |
; ! | ; i |
: ! i i i ; i :
| | | co
f | z f ! |
o ? i i : :
- l ! ‘ : | |
o ] | .
5 ! ? ‘ ’§ ; | |
; | ; ! i | : i
H : : ; i ! !
i : t : ; i {
3 { i t B i i }
‘; 4 | ; i ; |
B : i i i : % f | i

——
i
H
H
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QFFICE REPORAY

ON SO EARLORATION

r

DEFET W
Madibg

RITI O o TA
woE .
cart w __Geodetric

ST G AAY

$a

159-60

ELAEE I

 TERTING DIVIRION

RECORD OF BOREHOLE NO. 9

Locarion _Pler uga 2 1 - South Corner. ;<. 459481, 68' Lt. _ GRiGINATED &Y
goang pare Mare 7, 1963. :

BORFMHOLE TYPE

Washbore - BX Casing.

CHECKED BY

COMPILED AY

FOQUNDATION SECTION

Popc

bomesan

[

FROGLE

SaM

BLES

A

DYNAMIC PENETRATION REISTANTE

LIQUID LIMIT L

. - 1 v w BLOWS / FOOT i PLASTIC LIMIT v wp ,
9 | 3 I S ' T R i _ ] WATER CONTENT ——Ww x &
rafl e w3 | SHEAR STRENGTH PSF. wp " wi 59
[ g n . . E. g H e e ) P .
GERSRIET LN = B > " TE| HEmanks
+ d o] - o
Il * 5 o WATER CONTENT % X
1.5 Groundlevesl _ @, \ , PCF
J Py ; ' Y
a-B ' y X
Sand and gravel N ' 690 ; | |
1.5 RT3 f 1 : ! ; ;
i I } i ‘ \ .
1 RC - , | ! i
i ; ! ‘ : :
! ! :
: i : ; i
: ; : .
Weathered shale and _ : ! | : 5
dolomite. : i ’ |
. i § ;
) . i i : :
i ! ) i
Green and grey 3 B0 - | | ! i
. i ¢
i
680 | L
| - |
? i { j
1 H i
i
;
f |
} : 670 i
| : , , :
| | ! | z’
3‘ : ! !
| §
| ’ |
E | : |
; | {
| | :
!
! i : ! P
! f ! ?
: i ;
| | o !
; * }
| ? f
L ! F
; ;
| ;
i | i
? |
s L
|
| C o
: : ' ;. f | g
! . i ! ‘
. ; |
H : *
: :
l :




OFFILE REPORT ON SOIL EXPLORATION

DECATTNENT O

Maikials &

o 03-F-13

CaTuwm Goodetic

LERE L 1 TR R&

TESTING BVIRN

S -
"

a—y

RECORD OF BOREHOLE NO. 10

OREHJLE TYer

tocarion Pler No. 1 - North Corner, Sta. 459436, 67' Rt.
sKiNG pate __ Mar. 8, 1963,

e W RIGINATED BY

_Washbore - BX Casing,

FOUNDATION SECTION
P.P.

e GOMPILED B
CHECKED BY

+Q
4.0

S

G PROEGE sampLts | DYNAMIC PENETRATION RESISTANCE LIGUD LIMIT oo W
. - » g e ;? w BLOWS 7 FOOT i issmiman st i P ASTIC LIMIT s WP .
< 8 | I SO S SO i WATER CONTENT —~—w x b
afl x = R [SHEAR STRENGTH PSF 1 we w " 3% ,
DL RIE TGN “1F 89 > U G W] REMARKS
) : ! wd '3
il SR WATER CONTENT 9 '
-oundleve i & ¥ ; E . PCF
P, - - H ; L 4 i .
0.0 Sand, gravel and oS ‘* T i | T 1
boulders. 0, : ! ! 7 i #115%.0
i
Grey and brown. O, § ? : i
e B ¢ i
2] ~— 690 § %
Weathered shale and ™| ; g3 go! ) : ; ;
~dolomite fissured. : — ;
i i ! !
Gresn and grey 2 : RC -
| Seft 3 K - |
Dolomite e
ﬂ.ﬂt‘d i : !
50 g L | 680 ; !
A’ 2 ; i
" Dolomite with | He :
gypsuns nodules and
seams. ‘
|
;
.% s‘
i ! !
; i




R A G AL AR S SR A T OFFICE REPDRT ON SOIL EXPLORATION

LBt
@ ®

RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION

MATERIALS & TESTING DIVISION ,
soe 83=F=M | ocarion Pier No. 2 - North Side Sta. h6OAT6 €3' Rbe 7 onisinateD By _ PP
we 19960 8oRING DATE Mar. 11, 1963. _ , "COMPILED ay

patum_GJeodetic BOREWOLE Tveg _ Washbore - BX Casing. , CHECKED BY

. . DYK:MIC PENLTRATION RESISTANCE LIOUID LIMIT wy
71 P F -
L, SuhoPRORRE Tw__u.ﬁf,:’ﬁﬁ%f w | BLOWS 7 FoorT PLASTIC LIMIT wp .
; B ] ol 4 . , WATER CONTENT ——w x
! Lo } '8 b T SUN S R S S x I
i Tl e | &1 @ |SHEAR STRENGTH P.S.F. wp w wi 5% :
) \ Wl ] ~
ELEN - N oW e = s | w oy :
e DESTRIPTION -3 - O O 6 | REMARKS
DEFTH S ] i W :
- B2 R <0 WATER CONTENT % Y
éﬂ&%..uatw il N ; ; :
i — ; |
1689.0' Groundlavel == ‘ |
g — i 3 {
2.5 Sand, gravel and o3 : g
- boulders. 1O’._' ' ; !
‘ '.;"' ] i I ; |
‘ e . : -~
| 685.0 Brown 0| 1| 3569
6.5 Weathered saaiggg . |
{ +
(Fissured, BP5R8RY i |
1682.0 Grey %’ ‘
{ ) ; i ; 3
9:5 Dolouite. Hard. 12! rel -
; b RC
: , | 3 680
‘ Seams of sha’a, ; :
B s ———] ||
; oV a :
‘m&a,mm_nmg. f ‘
14,5 End of borshole. § |
! ’ ! .
; |
, i
. | |
i ! i
| i .
; H i !
| a’ ?
; P 670
? i : !
H i H H
3 ! | |
! : ;
, ’ L
‘ i |
| f i j
| | f
: | : !
; | i
| :
i | i
i i
i { i
z | |
t ] i !
i H §
. ! : i j
; ; : ‘ f |
! ,f ! : ;
f ? ! ! é
i i : ; | !
; ! | | ‘
i ! L / |
; ! , t I !
' : 3 , : ! 1 |
:f I o
| N |
‘ j i ,i E | ; i
: ? | | i |
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s j | § ; f !
i I : § f
| 5 ] L
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L R e

OFFICE REPORT ON S0iL EXPLORATION

DEPARTMENT Dt e omwars

- O%NY AR

MATE ALY & TESTING DIVISION

gog _63=F-24

w e _159-60

patyy __Geodetic

RECORD OF BOREHOLE NO. 212
Locarion Pler §2 - South Side dta, 461£23, 72' Lt,

goRNG pare _Mar. 11, 1963.

BOREMOLE Tvpg Washbore - BX Casing.

CHECKED 8Y

FOUNDATION

ORIGINATED BY . _PsP.

SECTION

COMPILED BY

SO BROPYE

SaMPLES

4

SE——

OYNOMIC PENETRATION RESISTANCE

BLOWS /FOOT

wi

LIQUID "LIMIT
PLASTIC UIMIT ~e—e wp

ot ; A ;“" o T""“’“‘”"‘“ “3’“ — :j >
: =) -3 - S S SO S RO U WATER CONTENT —W x bk
Y ‘;5 ! [ w ] 8 | SHEAR STRENGTH P S F. ’ wp " wy 59
Y : W e o .
gg‘;x ’ GE L RIPTIDN § z ‘: ! 2‘. % [E > - w ‘g REMARKS
T , Crlr @ , '
,;; 2°" 9y 4 WATER CONTENT % Y
691.5 Waterlevel — ; L3 ; ; ; P.C F.
0.0 = | ! !
g 1 - 690 ’ : i
688.5 Groundlevel — o i
3.0 Sand and gravel. .. { o | ; f
,’o;, ’ § g f
Browr. 12 g ;
685.0 A ;o1 1ss 11
0.5 Weathered shale and T |
“M“.‘a ; ‘ %
! ! §
! §
Green and grey. : : :
i ; |
-680.0 2 [RC | - | 680 |
11l.5 Weathered shale i o
+ and dolomite banrds, i ;
I ; }
. = Green and grey 3 |
; ! l '
16,5 BEnd of borehole. C
| ! |
|
i ; |
i ; . -
670
| 1' ! |
| I
i | | {
| N
i i ; |
: i ]
; | |
| | b
.
: | : i
‘ i : !
| ; | | |
| |
! i
? ;
f f f i 2
? : i ; i
| o :
| SR R
f ’ ! fZ |
: H . f :
: | ! ! ;
; b )
) i i 1 H i
K H i ;
3 | ; % !
? I !
i ﬁ : ; ? !
} , : : i : !
| | i j :
! | j ; . |




OFRICE REPOQT ON SUIL EXPLORATION

[
. . . .

i ’“t P :::::“ M! :»“ wh T - RSrYt s ’ - T - ’
e s RECORD OF BOREHOLE NO. 13 FOUNDATION SECTION
‘63‘1.:-.'% R, i e LT ATION Pier No, 2 - Em_smt@o !4[2,0/985!,}&. U DRIGINATED BY P.P.

wr 159=60  @oriwgoDatg _Mare A2, 1963, 000000 - . COMPILED BY o
14w Gecdetic - BoriwocLE tvey Weshbore - BX Casdng. ~ CHECKEL BY

(ST EISININ S SAMPL ES ? DYNAMT PENETRATION RESISTANCE LIQUID LIMIT om0
R : C e e 'i BLOWS 7 FOOT  — PLASTIC LIMIT —eee Wi
: : | . WATER CONTENT ——w

SHEAR STRENGTH P § F wp v w,
Pt Qoo

REMARKS

BuULK
T DENS:TY

GE LRI T LN

AT B 0T

",

pEPT

(69,5 Waterlevel

WATER CONTENT 9%

NUMBER
BE
BLOWS JFQ0OT!
ELEV SCALE

°
3
-

&
P

o
SNENS U

.0 = ‘ E : y

== 690 : %

[ 688.5 Groundlevel e | g f
{ 3.0 Sand, gravel and i g ' | ' ' ‘

boulders. o : : ; : , |

ane ‘ ) : f :
684.0 ) ¢l 383 93 , ; {
7.5 Weathered shale and e s '
dolomite. . 3Soft. '

|.642,0 | | C

9.5 2 ' RC - i : :
Dolomite. . { 680 % H
ﬁ |

| 676.9 Buff grey. . L
-] 14.6. BEnd of borshole. i ‘ ' ;

i
i i
! i
: H
H $

3 i
H
;
: !
i i '
! 2
| k ! | ,
! ; i ;
: 1 f
i H i B H
¥
) ! i { H i




FORM G0 3 0 8y 51 OFFICE REPORT ON SOIL EXPLORATION

[T ST |

DEVASYMENT OF siGsunays - BNTARG " REC ' i
MATEIIALS & TESTING DIVISION ORD OF BOREHOLE NO. w FOUNDATION SECTION
gos 63=Fel _ (ocarion _Pler No. 3 - South (Rt.) Side. Sta 462459 77! Lte _ omiciNnaTED BY _ PePs
w e _ 159-60 - pORING DaTE __Har. 13, 1963, COMPILED BY
paTum _Ueodetic BOREHOLE Tvpe Washbore -~ BX Casing.  EHEGKED BY
Q01 PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT o Wy
S ; : vy e | BLOWS /FOOT PLASTIC LIMIT wp .
, ’{3 | g I . L Loood 1. | WATER CONTENT ——w x
ELEw Y gg w | %1 & |SHEAR STRENGTH PSF. we w wi gg
=LEY oF G . Pow I S
OEPTH WESCRIPTION | E,; 2> 2 > b REMARK?
‘ S SR WATER CONTENT % Y
691.5 Waterlevel [ @m o PCF.
oy | C 690
1689.0 Groundlevel Bt b
2.5 GSand, gravel and { i ;
boulders. f i :
: {
Brown. ‘ :
j l.33 .28
. : |
682.5, s f
9.0; Weathered shale and ' ?
dolomite.. : | i
) i : 680
H N
! o i
| 2 'RC -
' 677.5. i |
| 140 Weathered shale and : .
dolomite bands. : !
Hone%combed & fissured. :
673.5 Weathered ssams at i |
23, 1t g 1510 f P
18.0 ; i !
End of borehole. | ' ’
! |
i f i
| NI
! ! i ! 670
1 :
f: i §
i i ¢
| |
| i ;
| ? i
? | |
| ! ! !
; ! o
| .
; : ! !
: ! | !
.’ | i { ; ;
1 L ? | ; |
. o |
o | f | !
' : : | !
L ; z 5 5
P * E !
i i z | " 1
f 3 : i ‘
; | ! ! ' é
[ f !
! 5 ’ ; “' ;
N [ j j §




e OFFICE REPORT ON SO EXPLORATION

(SR I .

DEPACTMENT OF 0 ODMWAYS -~ ONTARIG RECORD OF BOREHOLE NO 15 FOUNDATION SECT‘ON‘

MATLIRIALS & TESTING DIVISION
soB 63=F=4 _ Locarign _Pler No. 3 - North (It.) Side gta. 462614 59' Rte  originaTED By __ PePs

w e 159-60 BORING DATE __Male Jb, 1963, COMPILED BY
patun _Geodetic BOREHOLE Typg __Washbore - BX Casdng, ~~~ CHMECKED BY

M
o el g ) DYNAMIC PENETRATION RESISTANCE LIQUID LimiT -y
St PROFLY s AMDLES
SR N ey 1..,4,. et ;j w BLOWS / FOOT PLASTIC UIMIT wrommrc WP .
B B -2 A A U S WATER CONTENT——w |, ¥
Y w9 PSHEAR STRENGTW PSF. T T T wp wy 3@
LEY ul i ow ‘~§ v SN, S— ® 5
:,.,;..m" SESCORIPTION b @, G vy o - a REMARKS
DEPTH 2tz x FS :
: 2.7 5y 2 WATER CONTENT % Y
£91.5 Waterlevel .2 x o . ; PCF
0.0 -z ' ! !
= . 6% | |
— . ! . ?
688.5 Groundlevel == L g g
i : i i

] . 5

X ?
b ——— !
Sand, gravel and ;Op 1'ss . 20
boudor‘. ;6:; i
') 4

Brown. 0.2 i

9
! Very dense. ’ 0

4.0 Pitted dolomite 2 K -
| -
673.5 C

18,0 Weathered shale

' Hard.

5 and dolomite. 3oft. ! 4
| f |
669.5 } 870
22.0. Dolomite. | !
|
|
!

26.5 End of borshole.

5 | 660

i | b
f - ‘ ’
: | % ! ‘
i ‘ : : i !
; : i |
i i : | | !
} ! | { {
; i ? ! |
) ; : ) ;
' i 1 : |
4 f i i i H
' i X i i
| | o |
. | I |
s i ! N ;
; ‘ ) i | ! ! !
| i f ; i } :
‘ ¢ ! ; i i
£ ’ A
! : i ! !
! i : s i i ’ | f
; i i ; i ;
; : ; i : ! . | !
: ! ; : j ; j
: ! ; ! i ! | |
; | ! ! | I
f : i ! , § J
i . { ) ; .
i . ; i :
: z ; ‘ :
: ! § . :
' i ! i ' ! :
j ! | | | ‘ ! i
i . H i
i ; i A " i i i ;




OFFICE REPORT ON SOIL EXPLORATION

GEPARTREN" £F silidwhAry DNTARIG - RECORD OF BO‘REHOLE NO‘ 16 FOUNDATION SECTION

MATERI VLS & TESTING DIVISION
soe _03=F=My  tocarion _Pler #3 - €  Sta, 46237 9' Lt. ORIGINATED By . PsPs

w e 15960 BoRING DaTe __Mar. 15, 1963, _ , COMPILED BY
paTyum __Qeodetic poREHCOLE Tvpe _Washbore - BX Casdng, ~ ~~~ CHECKED BY

- g ¢ ﬂ : DYNAMIC PENETRATION RESISTANCE LIQUID LIMEY o W
5010 PROFIL AMPLES
o ° orve L2 Fmﬁw»-,_:‘- w | BLOWS /FOOT PLASTIC LIMIT <—eme WP .
5 § 3 el @ | . .4 . .1 L. ] WATER CONTENT——w x £
& = [ w | @ [Swear sTRENGTW PSP T T T wp w w, 3@ :
ECEv : W . ®© :
ngmvg CESCRIPTION AR > S | REMARKS.
gz F 3 4 WATER CONTENT % ¥
C= _ o
691.5 Waterleve. 2 : = ; , | PCF.
0.0 = , :‘ 2
- | 690 ;
688.5 Groundlevel fost ;
Sand, gravel and e i | ,
bouiders. N a 1
Brown. : e j !
! I
o
i a0, | L.
68L.5 R
16.8; Shale & Dolomite %) i ‘
679.5. _Soft weathered | ? 680
12,0 End of borehols. ; 2
: i !
g i
! A a4
: ; i
; L
: ; ] ;
i ! ! 3
i ; 5
| !
! |
; o 670
o
! i j
‘ { : né
; : L
|
i % !
: , : f
= i
4 .
: ! 5
| i |
. ! i i
‘ i i
; 3 | i
: ! |
|
| L :
| i i
| i '
! :
: ; !
; : ; ' i
‘ : : : :
! H i H H H B
f ! f ' ! ! |
! ! ; ; | :
| L | |
! : ' | !
; | ; | ! s
i j : : '
s i 1 ; ;
i i ! ¢ i :
| ; | ; ‘
’ | ! ; : % ; ‘
I ﬁ g ? i
| | : | ? -z ; | :
, I |
i Z ; ; { i 1




ENEN T . T6 RE A RE LS OFFICE REPORY ON SOIL EXPLORATION

fon v l .

DEPRTTMER”  GF M- GHWEYS - ONYANE
RECORD OF BOREHOLE NO. 17 COUNDATION SECTION
WMATERY VL & TESTING DIVISION
sop 63=F-My  scarion _ Pier No, 4 - South (Rt.) Side Sta. 463799 8l' Lt.  ,gaginaTED BY PSP,
we 159=60  powing oave _Mar. 18, 1964, R s COMPILED BY
vatuw __Geodetic BOREWOLE Typp _Washbore - NX & BX Casings. = cueckep 8y
e . DYNAMIL PENETRATION RESISTANCE LIOUID LIMIT e Wy
Wi VROT §
. i TROPLE T B ““.'iiﬁiier ~;:_l w BLOWS / FOOT PLASTIC LIMIT ~icnsn WP .
5| ! igy g 10 2 30 40 50 | waTer CONTENI —— x b
el x S L] @ | SHEAR STRENGTH P.S F. T T wp w w 59
v o o A S N ; R s T wl REMARKS ~
p”?;»;; o DESCRIPTION - 3. > ;’ 5‘ 'O R
* - =R N WATER CONTENT % ¥l o
§96.0_ 3Jroundlevel o ’ > | — 3 § ; | pc F|WleGoLs *.-__ \
0.0 ol ‘ ! 3 ! »
Sand, gravel and »5 L < |
boulders. 2 ! | X
Y- . ' ]
Very loose to very o, i , ' A ; |
dense. e ; - //
2Ll 88 (2 (690 :
Brown. 0 ! i K %
[ i '
. i
LA ¢ i
;pf.,“ \\_\ ;
: LAX : -
a
b8s.c 202 |53 la2 Refupal
11.0 | Weathered shale ! !
. and dolomite. Soft. g
: 1 t
j !
i ‘ .
! 1 680
: 3 [RC | -
$78.5 : §
17.5 Dolomite. Hard. | o
19.5 Bnd of borehols. ‘
N 1 i
: i |
; f
i s: M
: !
- i
: ) i
: ; 670
. i
; §
! i
B : {
i i !
;
| : ;
| i
g ! ‘
: 5 g | i
! ! : ! i
! E ; f
: i | : é
| '. : ’ | |
| ' f | | |
5 ? ! : ! E ’
; | ; i ;
‘ ' | | ! i 1, i
' [ ¢ i § ! !
r L ’ ? é |
! « : | | |
! ; ; i : i
* ! : é |
. { | ) :
: ! ; | t | | 2
: j ¢ H
N . i E l f i i 3
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MERILE S RLPLURT ON LML EXPLORATION

BN SRS £ 13

Q . I
T——

3 (ﬂ‘nnﬂttk' DF s GawhYy o ANTAR RECORD OF BOREHOLE No’ 18 FOUNDATION SEC‘Ym

MATLEIA L & CTESTING DIVISION

BRELCUIN X 23 2 T S tocation Pler No. 4 - € Sta, 463476 L4 Lt, . originatep By __PsPs
wee A59-60  _ gomwc pare _Mars 19, 1963. COMPILED BY _____

varuw __Geodetic - BOREmOLE Tvep _Washbore - WX & BX Casings. e CHECKED BY

OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
BLOWS / FOOT PLASTIC LIMIT come W
20 60 8 10 WATER CONTENT —me W
SHEAR STRENGTH P.§ F. B wp " w,
| SR
WATER CONTENT %
i

S0, PROFLE SAMPLES

H
i

BULK
DENSITY

. T
i i
! 3
:
i

GLBCRIETION

i

TYPE
ELEV SCALE

NUMBER

Al

oo

BLOWS /FOOT :
"

695‘.5 _Groundlsvel

a] stear peor:

'000 ! C
| A g
' Sand, gravel and . |
boulders. .“
i e :
bl i
Compact to ve 1 ? g

d‘n“'

. Brown.

1681,5 5
-14.0 weathered shals. |
- Fissured, broken 3 R - | 680

; ! !
. . green. ; ;
N v i
2 i ; i
. - ¥ .
3 ;- Lty i o)) . IR H ; \ Y
i
'Y Bnd of borshols.
. ,‘ H
H H
: b ke
] i
I3 ; ; ‘
B y :
| j
i | ;
i ‘
: i !
: | ; 670 ;
; ‘ ; ! .
' § 3 % !
i % | o k
i | i
14 H ; :
i a | ]
: ! ; |
i ;
L i |
i i .
: i ] :
|
i : i |
i . !
i ; :
i H i
i ) :
! i !
: : |
] : ;
! ; ! '
i t ¢ { i !
S | |
| . | |
H 1 4
H ; !
§ i i i
: : i
. i
i ! |
! | |
| i i
; ; ! i
: i : i
B 1 i
: : i ! i
i H i : !
i ! : i i i
; i i :
: i i ! ‘ '
H H i i
T i i H ! ;
i i ; ! ! !
§ :
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| ' | j
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AAEVISED © OFFICE REPORT ON SOW EXPLORATION -
SEFARTMENT OF HIGHWAYS - ONTARIC - :
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 19 | FOUNDATION SECT
‘ LOCATION MMMMR-M% 20! Bbs oriainatep 8y _ PePe

sorinG 0aTe _Mars 19, 1963, COMPILED BY .
-onuu_&ﬂ.!ﬂs?..________ SOREHOLE Typg _Washbore - BX & NX Casings . CHECKED BY
50iL. PROFILE SAMPLES ] DYNAMIC PENETRATION RESISTANCE LiQuUID LimiT w
it 2 - —{ o |®8Lows/FooT PLASTIC LIMIT we |
i 5 S| & 4P 60 80 100 WATER CONTENT ——w e
tel el el B SHEAR STRENGTH .S F. wp w wy 32|
: DESCRIPTION t E g, 2 21 2 R ® &)
g (E 2 FlE] B WATER CONTENT % Yl
Groundlevel e G BB P qecel
| Sandy 81lt.
. /Organiec topsoil.,
 Dark brown.
| locse. *
1 83 5 ] —t
Sand with occasional ' 690
] y‘wl. )
L 12 (8 7] ‘ R ; ‘ b
Ino“ ) ’ 4 ’ ’ - o - o * . £ * #
s g . k1 92‘ L] ‘ \-—' Y
Weathered  shale and| 35 | B ~ |Refusal
| dolomite. , ‘ :
ﬁ.asmd and broken.
L | RC | - ' ‘ s
{ Bnd of borehole.
670




AR

SREFURT DN el GATLURATION

RECOR BOR 0. 20 , G
MATERIALS & TESTING DIVISION ECO D OF 0 EHOLE NO 20 FOUNDATIGN qrc?%
o LOCATION West, ‘bumnt" South 8Side Sta. 10653‘160 85' Lt. ORIGINATED BY P“p‘i}, .
BORING pate _Har. 20, 1963 COMPILED 8Y e
BOREHOLE Typg _Washbore « EX & NX Casings. CHECKED BY B
SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID - LIMIT w ;
, — w |BLOWS/FOOT - PLASTIC LIMIT wp .
5 ! 3 60 80 100 WATER CONTENT — W b
a1 x «w | o | SHEAR STRENGTH P.S.F. wp . wi 321
2] 7 “f ol > ‘ | ' 8| RE
el 2 - &1 Y WATER GONTENT % \
527 gl a AL S R
0.0 ; '
~- o 1 Sandy silt to silty |
- sand. - Organle, with j
. decayed vegetable |
; matter.
Darkbrownandgray 1SS§3 e
i-Loose to compact. g
690
{2 [ 88 129 H
, 83 13
‘ VRA
" | “Waeathered shale. | |
; o
‘ 3
O Pitted dolomite. o ] ~ 1 | .
| Hard. Buff grey. L | RC| = ‘ | B
0| End of borehols.
670
|
.
;
|
| |
i
fi !
! ' ! ‘
E i




SUERIGE. CRECFORT QNG Ul RAPLURATION

.' v I 5
3

RECORD OF BOREHOLE NO. 21 FOUNDAT!’%‘.)N.;‘ISEG'!:'

Locartion _Stas 463717 17' L. orionatep By __GeMe -

BORING DATE _ Mar. 20, 1963, ‘ COMPILED BY . AsBe *

sorenoLe Type _Dynamio Cone ‘ . CHEIKED BY .. ‘

SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wL
- —=F— w |BLOWS/FOOT —e PLASTIC LIMIT e WP N
i B g| 3| %0 60 80 190 WATER CONTENT momee W gV
o £| @ [SHERR STRENGTH P.SF. 1w ., w o
el @l & | a > : e ' 8
- S w ' o VY
- I L - WATER CONTENT% | ¥
| @ @) “ o P.C.F.
690 |\
\\\
| Bnd g @15' Hagmer
Penetiration bowicing
680
)

§
; j‘
| b
f r
! i
: P
P
|




OIL -EXPLORATION -

EPARTMENT . OF HIGHWAYS - ONTARIC
MATERIALS & TESTING DIVISION

op 63=F-14

w P 159=60

gfuu VGQS.C»

BORING DaTE Mar, 26 & 27, 1963. -

RECORD OF BOREHOLE NO. 22
LOCATION __Sta. 458418 L' Rt.

il

FOUNDATION. !

origiNaTED By - GeMe ™

compiLep ay . AB.

BOREMOLE Type _Washboring, HX Casing.

CHECKED 8Y

S0iL. PROFRE

SAMPLES

DESIRIPTION

disvel

STRAT. PLOT |
NUMBER

|
|
|

TYPE

BLOWS /FOOT

DYNAMIC PENETRAT\ON RESISTANCE

BLOWS /FOOT

Y s ... i
SHEAR STRENGTH P.8.F.

ELEV. SCALE

i 1 —

LIQUID LIMIT wy
PLASTIC LIMIT wp
WATER CONTENT ———W "

wp we I3
0———-———1-—-——"—4 0
WATER CONTENT %
R TEN

e el “ B

> DENSITY

oo

"

811ty sand with

2! gravel and
occcasional boulders
Also seams of sand
and sandy silt.
(Ta11)

Dense to very dense.

| Brown and grey.
: “Wm

| 722.0 @41.9' Bedrock

PORONIPR

760

42,0 End of borehole.

730

0 |




PIVOTPIE AEPORT ON SOIL EXPLORATION .~ . . .

BEOATIUEN ¢ wianuAYs - GuTars RECORD OF BOREHOLE NO. 23 FoUNDATi

MATERIALS & TESTING DIVISION | o oy
og 63-F=14 Location _Stas 437495 72' Rt. — I ORIGINATED BY GMo -

» _159-60 : BORING paTE _Nar. 28 to Apr. 2, 1963. ’ COMPILED BY ___ *\-B;}-
ATUM 3.3.C. . BOREWOLE Tvpg Washboring, NX Casing CHECKED BY.

"DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT e W

| SGIL PROFILE SAMP ‘
... 30 PROFILE SAMPLES BLOWS / FOOT ‘ PLASTIC LIMIT wp

J e R e ; - ”v«..—..!, ‘ w : " )
'y - | N Ly WATER CONTENT ——W ‘b
ral =i [ w ! 9 [|SHEAR STRENGTH P.5F. ; wep o, wy 381
S IR A e @4l REMARKS}
» DESCRIPTION RIS | g | Rremarxs:
S A BER IR WATER GONTENT% | ¥ | =
784.0  Groundlevel fo) @ 102 30 pc Fl
"..1 3
780
1' 1.8 26
S A i. * i
Sand, gravel and P
. occasional boulders | -
1 with silty clay .o ! 0
and silty sand. X
ot 2 ss |29
(ra) o |
‘| Compact to ve e
| Gompact to very  '13 83 4l

dense. . {3n 88 30 e
{28 | 35 | 760

i |- i g

5',‘ End of borehole ; i




TOFFICE  REPORT ON SOIL EAPLORATION . »

. T

RECORD OF BOREHOLE NO. 2

rocaTion —.8bae 458440 63' Lt. ; : — ORIGINATED “av'b Q.M.

BORING DATE _April 3, 1963. cOMPILED By __A+Be~
BorReHOLE Typg _Washboring, BX Casing. CHECKED BY — . ..

%
-

i

s

: SR

patum 3.3.C

L
~wp

DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT
BLOWS / FOOT PLASTIC LIMIT
WATER CONTENT ——W

SO PRORFILE 5aMPLES

L i i

B % § ,§ i RS W “’E
@] gl | &| 8 [SHEAR STRENGTW PISTF. wp o, e ég
HEI IR 2
EHEIEEI WATER CONTENT% | ¥
w0 : ; @ 1p - 20 30 P.C F.
[P 7 v
.o

. 5

Sl ,f

i f;o.a.a ; 730 )
.%and, silt and clay -{ | |

}mixbm with i‘ 21! 83 43

- occasional gravel '
) N Ts | | ' |

Dsnse to very

7 denee.

i
]

1

Qrey. ‘ 1. . |

. »
j..
je i
.o 4
. ol s
LY . . B} . .
e ) . o T . -
foJ16.88 65 im0 Nor Plntkc =
£ ) N - .
: foe )
[ oo .
R
;oc
H i 1
i ;l‘i 1
3 P !
:v I:l‘l. 4 ;?L
. e s 3 k;
i ) ;--“ ?;83 f&@_ ki
% H N H H
i End of borehols. : : i . .
i i 1 | {
i j i H
: ; ! i i ;
' o ; | ? ;
‘ ; : : ] !
* * ! : |
; i | !
: i | i f
o |
b |
i H : i
v
§
! ! j : i i
| |
! i ;
{ i ] : i i
i § i i ; :
H i A 4 e €
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DEAARYMENT OF WIGHWAYS - uun#ag v T 7 | L
S . ; A “ECORD OF BOREHOLE NO. 25 FOUNDATION SECT
ATERIALY & TESTING I'IVISION :

' Location Sta. “57’9‘1\9»1' Rte : em. ORIGINATED BY G!N*‘ :

. 159-60  womG oate __April 8-11, 1963. COMPILED BY . AuBa
atun_No BOREMOLE Typg Washboring, NX Casing. , _— . CHECKED BY :

RS

wL

DYNAMIC PENETRATION RESISTANCE LIQUID LiwiT
sLows / FOOT - - PLASTIC LIMIT e WP
WATER CONTENT ——W

).

SURY AU WU VNS NNV S x o
SHEAR STRENGTH P.S.F. wp ) vy 5 g
' 3 y ©y

STi. PROFULE SAMPLES

NwMTMWmftf

REMARK
»

UMBER
TYPE
ELEV SCALE

WATER CONTENT ‘
10 20 3% P.E’ F.

BLOWS /FQ0

5
o
”
—
4
STRAT. PLOT |

s
~
31 \ .

L]
P
o

-
-

®r 78"
-

Sand and gravel with
occasional boulders.

B

R

Compact to very e ?
"*..‘I z ,Eﬂ; ZizE

dense. ?vf? : ;

e i N

Brown grey. /o
LT T

Silty sand with grave | —
and soms clay. ; i
7411, Very dense. !
"“Bnd of borehols.
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