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FOUNDATION INVESTIGATION REPORT
. S For
The Proposed Eastward Creek Culvert
Along the
Puture Brantford Expressway No., 2
City of Erantford
. District No. 4 (Hemilton)
W.0. 71-11022 ——  W,P. 70-68-04
, (06509;07)

1. INTRODUCTION:

. The Foundation Section was requested by Mr. A. P. Watt,
Regional Bridge Planning Engineer, Southwestern Region, to carry
out foundation investigations at the sites of several crossings,
retaining walls and the Eastward Creek culvert, in conjunction
with the proposed Brantford Expressway #2. The request was
submitted in & memo, dated March 17, 1971,

In this report the foundation invesilgation along the
proposed Eastward Creek culvert (W.P. 70-6G8-04) is discussed.
As was agreed subsequently by Mr. Watt, this report includes the
proposed T.H. & B.R. overhead structure at the Murray-Nohawk Bamp
(4, P, 70-68~=6), the T.H. & B,R. overhead at the Expressway ]
crossing (W.P. 70-68~09) and two retaining walls, propesed to be
built integrel with the culvert (W.P. 70m68 07).

In the following sections the fileld and 1aborat0ry
invegrigauxmus are outlined and recommendations are given for
the foundations of the individuval structures.

2. DESCRIPTION OF THE SITE:

The easterly, approx. 900-ft. length of the proposed
creck diversion runs near the existing Mohawk Cenal, which is to
be abandoned and filled. The viecinity along this section of the
canal is wasteland, having been used as a dumping site for waste
products of the Massey-Ferguson planu, The middle, roughly 1,800 ft.
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2. DESCRIPTION OF THZ SITE: (cont'd.) ee.

long section of the culvert will be sltuated immediately north
of the proposed expressway. Thls portion of the area is a
residential zone of the City of Brantford, occupied mainly by

- single family uniﬁsu

| The westerly 700-800 ft. or so, follows the abandoned
railway line, crossing Alfred Straet,'just north of the existing

¥

“bridge.

, The inlet and outlet pdrtions of the Eastward Creek
are designed to be open channels, as indicated on the attached
drawings.

3. FIELD AND LABORATORY INVESTIGATIONS:

The field investigation consisted of some 26 sampled
boreholes and 22 dynemic cone penetration tests, Boreholes were
implemented by using one continucus hollow stem auger and one
conventional dismond drili rig adapted for scil sampling purposes.
Soil specimens were secured at frequent intervels by means of
split-spoon and thin-walled 2% dia. Shelby tube samplers, Split-
spoon samplers were advanced by the Standard Penetration technique,
penetration 'N' values .having been recorded on the horelogs.
Shelby tubes were pushed lato the soil, elther manually or
hydraulically. Fieid vane tests were performed at those depths

‘where the consistency of the cohesive deposits permitted,.

All the samples were shipped to the Department of
Transportation and Communications laboratories, where they were
again identified and recorded. The subsequent lsboratory testing
program consisted of natural molsture contents, Atterberg limits
and grain-size snalyses, Represeptstive samples were further
tested in order to determine unconsolidated, undrained shear
strength parameters and consolidation characteristics, On
undisturbed smmples, teken frow the proposed open cut locations,
consolidated, undrained trisxial tests were carried out with pore
pressure me&mur@memtﬁ using the stage loading method.

[ A EE 3
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3. FIELD AND LABORATORY INVESTIGATIONS: (cont'd.) ...

Laboratory and field test results are compiled on the.
accompanying borelog sheets, while the locatlions and elevations
of the borings are shown on Drawing #71-110224, B, C & D in the
Appendix,

b, SOIL CONDITIONS:

4,1) General:

The various soil strata encountered in the boreholes
along the proposed Eastward Canal were ildentified to be as follows:
mixed fills, sands, silty sands and gravelly sands, irregularly
stratified silts, clayey silts and silty clays, and the bottom
layer of the overburden, consisting of gilts and clayey silts with
occasional gravel., Since the s0ils were described at length in
our Preliminary Foundation Report (W.J. 68-F-64), a brief summsry
oaly, is given under the forthecoming paragraphs.

b, 2) Mized Fills:

The easterly, approx., 500-ft, length of the proposed
canal crosses the area adjacent to the Mohawk Censl, where the
surficial deposit was found to be a mixed fill, couslsting
essentially of the waste products of the Massey-Ferguson plant.
The material is black in colour, largely flne-grained, containing,
however, chunks of slag and clnders and other debris. The depth
of this layer varles between 6 ft. and 14 ft. Penetration 'N'
values were measured to be between 4 blows per ft, and 17 blows
per ft. o

L,3) Silty Sands, Sendy Silts, Gravelly Ssndg, ebc.

Underlying the fill along Lhe east end, and right below
ground level along the largest portion of the line, a grauular
deposit, congisting predominantly of fine sand was noted, East
of Murray St. at the high ground, however, the sands are covered
with & 10 - 20 £t. thick clayey silt deposit. The graln-size
distributions of the granular soils are quite varied, but all the
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4, SOIL CONDITIONS: . {cont'd.) ««.

L,3) S8ilty Sends, Sandy Siltsa Gravelly Sands, etc.: (cont'd.) ..

samples exhibited quick dilatancy, thus they are highlyvsusaeptible
to conditions of unbalanced hydrostetic heads., The silty fine
semd and the sandy silt portion of this deposit 1s considered to

be the most treacherous material from the engineering point of
view, when situated under water. The lower boundary of the purely
_granular material lies around the bottom of the proposed aul%art
footing, or a few feet above this elevation. ’

. Typlcal grain-size curves of the granular solls ar§ 
presented on Flg. #1 in the Appendix.,

L ) Irregular Seams of Silts, .Clavey Silts and Silty Clavs:

Underlying the granular deposit, a stratified stratum
of silts, clayey silts and silty clays with occasional seams and
pockets of sand, forms the main body of the overburden. This
M0 - 70 ft, thick deposit is generally cohesive; however, it is
to be emphasized that 'boilings® and 'blow-outs' occurred in the
boreholes within some sand layers and pockets, The stratification
of the meteriazls is usually horizontal. In some lecatlouns the
laminae are fairly regular, but in most cases, seams were found
to be in a random order, varying in thiokmegs and frequency of
oceurrence, The undrained shear strengths of the deposit were
determined by field vene, laboratory unconfined and quick triaxial
tests. In evaluating the tests, it was noted that the fleld vane
test results were somewhat too high, likely on account of the high
silt content of the layers, Average values were calcoulated for
sach individual structure, and along sections of the proposed
culvert. Mean values used varied between 1,250 PSF and 1,500 PSP,

Grain-size curves of thé clayey silt and silty clay
portions of the stratified stratum are shown on Figs. #2 and #3,
whereas all the undrained shear strength results are comblned for
the various sections and structures on Figs. #, 5, 6, 7 and 8.
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4, SOIL CONDITIONS: (cont'd.) ..

o) Irregular Seams of Silts, Clavey Silts and Silty Clays:
: \ (conttd,) ...

Consolidated undrained triaxial tests were performed
on two representative samples, taken from the locations of the
proposed East and West end open channel sectlons. Tests were
performed in order to obtain shear strenth parameters in terms
of effective stresses, by using stage loading techulques, Tests
resulted in C' = 0 and #' = 29.9° at the East end open channel
and C' = 185 PSF and #' = 27.8° at the West.

4,5) S8ilts end Clayey Silts:

In some of the boreholes around el. 610 - 620 ft., a
s1lt to clayey silt layer was encountered, having ?ery gtiff to
hard consistency, with penetration 'N' values ranging from 20
blows per ft. to as high as 90 - 100 blows per ft., Lower
penetration rasistamceé obtalined in thig stretun were considered
to be caused by the loosening effect of the hydrosvatic uplift
pressures,. Very little stratification was observed in the silt,
and it contained occasional grains of gravel and pebbles, hence
this layer is likely a glacial deposit,

| Fig. #9 shows typical grain-size curves of this
material.

4.6) Bedrock:

Some of the boreholes were advanced down to reach the
bedrock surface, which was assumed to be at those clevations
where definite bouncing of the drill rod was noted. The bedrock
surface was observed to have a slight dip eastward, being
established around el. 593 - 600 ft. at the West end of the
investigated line, and roughly at 577 - 3582 ft. at the East.
Since the bedrock had been proved during previous investigations,
ne diamond drilling was carried out at this time., The underlying
bedrock 1s known to be almost pure dolomite of the Lockport
formation. '

* o0 6



5. GROUNDWATER CONDITIONS:

Groundwater levels were measured in each borehole
‘during the field investigation. Observaiions were made for ‘
several days and the equilibrium water levels recorded. These
levels are plotted on the respective borclogs. The water level
generally lies some 4 - 8 ft. below ground level, norresponding
to elevations between 652 ft. and 662. ft. 1In boreholes placed
east of Murray St. on the high ground (B.H.'s #13, 14, 28 and 29),
~ however, water levels were found to be some 20 ~ 23 ft. below
ground level, around el. 667 ft. - 673 ft., indicating a hydro-
static gradient towards the lower ground.

The water level of the Mohawk Canal was at el., 652.2 ft.
at the West end, and at el, 652.03 ft. at the East.

6. DISCUSSION AND RECOMMENDATIONS

6.1) Genersl:

As was mentioned earlier, this report deals with the
foundation'problems concerning (&) the proposed Eastward Canal
and culvert, (b) the T.H., & B.R. overhead at the expresgway
crossing, (c¢) the T.H. & B.B. overhead at the Murray-Mohawk ramp
and (8 & e} two retalning walls, proposed to be monolithic with
the culvert,

Subsmils along the investigated line may be summarized
-~ to consist of sandy silts tm,silty gands, underlain by stratifled
- Bilts, clayey silts and silty clays. Under the East portion of
the line, considerable [ill of cinders and slag was eucountered.

General conments and recmmmendatiomﬁ -~ appllcable to
all structures in question, are given under the next subsection,
followed by recommendations for the individual structures.

LR 2R B N 7



6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.2) General Comments end Recommendations:

L R R, R

Culverts should ve designed to resist vertlcal pressures
developed on the top of the culvert, due to the welght of solil and
possible live load, Adjacent to the culvert; a downward force
(drag) will develop in cases where settlement willl be less under
the culvert than under the soll adjacent to it. For aamputat@on
‘of thig force, a friction resistance coefficient of/ﬁfm tan 30°
should be used for the drag of soil (granular type backfill)
against concrete, andfﬁtm tan 35°_f0r the drag of soil again&t
soil above the culvert. The coefficient of earth pressures at
rest is assumed to be Kgy = (1 - sin #) = 0.5 (Jéky, 1938). The
same values may be used for designing the retalning walls integral
with the culvert. For the wall stability, a coefficient of active
earth pressures Kg = tan® (45”;§m } = 0.35 is suggested., For
caleulating critical bending mmmgnts in the culvert walls and
slab, values of Ko max. = 1.0 and Ky min. = 0.4 may be used, In
cale¢ulating the factor of safety aéainst sliding elong the base for
retaining walls integral with culverts lying within the sands and
sandy silts, a coefficient of friction tan § = 0.40 may be assumed;
within the cochesive strata (clayey silt, layers of silt, clayey
silt and silty clay), an adhesion value of Cpyqp = 1,250 PSF may
be employed., The surface of the cohesive material should be
roughened before the conecrete base is placed.

6.2.2) Dewatering of Excavations:

Thé preveiling groundwater levels during the field in-
vestigation, are marked on the soll profiles. Seasonal fluctuation
of the water surface is anticipated withia one calendar year.

Excavations above the water level willl involve no problenms,
and all the soils encountered will be stable for a limited tine
with 1 horizontal teo 1 vertlcal slopes.

LEE B Y BN a
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6., DISCUSSION AKD RECOMMENDATIONS: {cont'd.) ...

6.2) General Compents and Recommendations: (cont'de) ...

6.2,2) Dewatering of Excavations: (cont'd.) ...

Excavations below the water level, within the clayey
silts and sllty clays, are expected to cause no special problems
on account of the low permesbility of these solls. Conventional
~open pumping will suffice for the removal of the accumulated -
seepage water, Excavations within the sands and silts, however,
will reguire some dewaterlng scheme, since these solls will become
unstable and will 'boill! under the uplift pressure of the unbalanced
hydrostatic head. In order to prevent ‘guick' conditions of the
solls, oversize excavations may be constructed ag shown on Filg. #10.
" This method would ianvolve an initial gradual pumping, with final
pumping confined to the shallow ditches around the bolttom of the
excavation. The side slopes should be cut as steep as possible,
and the rate of punmping should be such, that the sldes of the
excavations do not slough in.

Excavations within the above mentioned cohesionless
deposits may also be carried out with vertical walls within the
protection of interlocking sheet piles., Sheetling should be driven
to a distance below thé bottom of the excavation egual to, or
greater than the distance of the water level above it, to prevent
'"bolling', '

It appears, however, that along its entire length, the
bottom of the culvert excavation will be either in the cohesive
soils or jJjust a short distance above the\cohesive layers., In the
latter evént, due to the relatively impervious nature of these
materlals, sheet pile penetrations can be reduced, according to
the formuls given on Flg, #11. The formula may be used only in
those cases where the length of the sheeted excavation 1s at least
I times larger than the excavation width.

LI I 9
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6. DISCUSSTON AND RECOMMENDATIONS: (cont'd.)

6.2) General Comments znd Recommendztions: (contt'd,)

6.2.3) Foumdatlons in the Vicinity of Utilitles:
SeveralAexigtin@ utilities croge the sltes of the
proposed culvert and structures.

The locations of these sewers apnd utillities must be
taken into consideration when decisions arce made regarding the
type of foundation to be employed - i.e., spread foofings or piles.
Our recommendations pertaining to spread footings are, of course,
valid only for footings placed in undisturbed original ground,
Where piles are to be driven adjacent to existing utilitles,
gpecial precautions must be taken to ensure that no damage results.
We suggest that the following procedure be adopted:

(1) ¥Where piles will be 12 feet or more from the edge
of & utility, no special precautions need be taken. '

(2) a1l ﬁiles closer than 12 feet from a utility should
be prebored to o depth of & ft. below the pipe bettom. The size
of the dugered hole need only be slightly larger than the pile‘
section.

(3) Where holes are augered in non-cohesive subsoil,
casing may be required to prevent the holes from caving in.

6.3) Eastward Cenal:

6.3.1) Open Channel Sections:

L R T T T I

The inlet and outlet portions of the Bastward Canal sare

‘ proposed to be built as open channels. Subsolls at the upatream

open .channel were found to consist of a 10 « 15 ft. thick silty

sand and sendy silt deposit, followed by clayey silt to silt with
occasional seams of silty clay. AL thls location the bottom of the
proposed channel will lie within the clayey silts. At the location
of the downstream open channel, slaz and cinder i1ll covers the areay

Ceeses 10
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6. DISCUSSION AND RECOMMENDATIONS: {cont "de) o

6.3) Esstward Cansl: (cont'd.) ...

6.3.1) Oﬁen Chennel Sections: ({(cont'd.) ...

L N L R R

the thickness of which varles between 2 ft. and 15 ft, Below the
£111 a fairly thick layer of sand, silt and gravel was found. A%
this end of the line the channel bottom will likely be in the
granulab deposits. No overall stabllity problems are anticlpated
for the proposed 1-1/2 horizontal to 1 vertical slopes; however,
eonstant maintensnce will be required, to eliminate surface erosion,
especially within the fills, It is suggested that a protective
filter blanket, consisting of a min. l2-inch thick layer of G.B.C.
type 'A' material bé'provided'on the slopes, at least up to the
flood level, to prevent piping caused by seepage, and consequent
alﬁughing, and to minimize the necessity for maintenance. On the
streambed, and at certain locations on the banks, some rip~-rap
might be reguired to prevent erosion; the Hydrology Ssction should
be consulted concerning this.

6.3.2) \Cﬁlvert Sections:

"A double box culvert is propozed for the stream diverslon
at the East end, between the open channel and the proposed railway
tunnel, for a length of approx. 250 ft. The same solution will
apply between the two proposed raillway overheads, roughly for a
distance of 560 ft. At the West end, adjaceunt to the open channel,
the box culvert will be around 580 ft. long.

‘The bottom of the oulvert will be placed between el, 6U2
ft, and 644 rt, Spread footings at the above elevations may be
designed with allowable net bearing pressures of 1.3 TSF. No
n’satﬁlamemtg are foresecn under the culvert, provided they are
constructed on undisturbed soils.’

NN NE) 11
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd,) ...

6.4) T.H. & B.R. Overhead et the [Expressway Crossing -
(Structure #8):

Around Station 170+00, the pfoposed,expreasway will
eross the T.H., & B. rallway with an overhead structure. The
6rossing is designed to be a combined structure, the rallway
tunnel being constructed at the top of the culvert as a
ponolithic unit. The base of the siructure will be around
el. 642 ft, It is anticipated that the bottom of the excavation
will be partially in the sands and partielly in the clayey slilts
as shown on the profile of Drawing #71-11.022D.

In contemplating a spread footing type of foumdaﬁimm,'
the net safle bearing capecity of the subsoils, right below the
footing elevations may be assumed to be 1.25 TSP, If the structure
can economically be deslgned to keep the pressures within this
1imit, then spread footings may be constructed.

Alternatively, the structure may alsc be supported on
end-bearing steel H-piles, driven to refusal either on bedrock
or on the hard glacial till, right above the rock. Refusal of
pile penetration is expected to be reached around el. 575 - 580 ft,
- Bafe deslgn loads equal to the full structural strength of the
pile section used may be employed on such piles,

Consideration may also be glven to a friction pile type
foundation, employing timber pilles embedded within the stratified
stratum, Calculations indicated that - e.g., a lZ2-inch diameter
timber pile with an embedded length of 45 ft., will support safe
loads of 20 tons per pile. & full-scale pile losding test should
be carried out prior to adopting such friction pile foundations.

, The erxpressway embankment at the rallway crossing will
be as higﬁ as 30 - 32 I't, OSettlement computations; based on
laboratory consolidation tests, and using a reduction factor due
to overconsolidation (Skempton & Bjerrum, 1957), resulted in
consolidation settlements of approx. 10 inches, BSince the fill
will be supported laterally be retaining walls and nolt by slopes,
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.4) T,H. & B.R, Overhead at the Expressway Crossing -
(Structure #8): {(cont'd.) ... '

it is anticipated that, almost the full amount of settlement
will be differential at the entrance location, If the structure
is designed to be supported on spread footings, the culvert will
have to be so constructed, that it withstands this approx.
10-inch differential settl_ement at the tunnel entrances. By |
[&mplmyingMamdwhwaﬁing sterl Heplleg, settlements of the structure
itself can entirely be eliminated.

Stabllity snalyses, in terms of total stresses, were
carried out for the embankment, by an electronic computer, The
geometry of the fill was input with 2 horizontal to 1 vertical
slopes, and also with retaining walis at both sides. In the
latter case, fallure was assumed to take place below the footing
‘of the walls along a circular arc, Both computations resulted in
~acceptable factors of safety, thus no berms will be required for

. embankments up to 32 ft. heights.

6.5) T.H., & B.B, Overhead st Ramp E - (N/8/W) (Murray St, Exit) -
(Structure #6):

Under Ramp E~{(N/S/W) the raiiwéy line is proposed to
cross in a tunnel independently designed, but adjacent to the
culvert crossing. The centre-line of the ralilway tunnel will run
parallel to the centre-line of the culvert, at a distance of sonme
35 ft. The approximate footlng base of the culvert will be around
e1.64h £t,, while that of the rallway, st el. 653 ft.

’ The values of the undrained shear strengths of the
underlying materials at this location were found to be somewhat
higher than those at the expressway overhead, so that either |
spread footings or piled foundations may be constructed. On
Spread footings, allowable net bearing pressures up to 1.7 TSF
way be designed. Pecause of the close proximity of the culvert
to the proposed tunnel, great cere should be taken not to disturb
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6. DISCUSSION AND RL&GMMENDATION (bonﬁ'd ) B

6.5) T.H. & B.B, Overhead at Ramp E - (N/S/W) (Murray St, Exit) -
(&trueture #6): {cont'd,) ... '

the soils at or near the loeatimn of the tunnel, by the eulvert
excavation, If this cannot be avolded, apread.faotings for the
tunnel should be ruled out.

In the case of designing piled foundations, elther end-
bearing steel H-piles, or shorter timber, frictional piles may be
used as described under Subsection (6.4), Steel H=piles should
be driven to practical refusal, the depth of which is expected to
be reached around el, 585 - 595 ft., within the hard glacial t111
or on bedrock. Again, design losds equal to the structural strength
of the section may be employed on Steel Hepiles. ‘The use of shorter
timber piles ought to be confirmed by a pile loading test, as
mentioned earlier,

A dewatering scheme for the excavations will be necessary
due to the sandy silt to silty sand subsoils. Deteils of such
-schemes were discussed under Subsection (6.2.2).

No appreclable settlements are foreseen under the rallway
tunnel, since the grade of the ramp at the crossing will be near the
existing ground l@V@la

6.6) Retaining Walls:

. The pf@posed sites of the two retaining walls, designed
to be built integral with the culvert were included in the fleld
investigations, The wall, located north of the proposed railway
tracks between Rallway Station 142430 and Station 151+80 was
nuwbered Wall #1. The length of this wall will be around 950 ft.,
the helght from the footing of the culvert to the top of the
retiined solls varying between 18 £t, and 42 ft, A short wall is ,
‘proposed at the south entrance of the rallway tunnel at Structure #7,
providing leteral support to the partial slope of the expressway
embankment. This approx, 110-rt. lang‘wmll ls ldentified on the
drewing as Wall #2. ‘

L I 1“‘
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6. DISCUSSION AND RECOMMENDATIONS : (conttd.,) ...

6.6) Retelning Walls: (cont'd,) ...

According to the soil wtratigraphy, 1t appears that ‘the
bage of the culvert along Wall #1L will be below the surficial sand
"and sandy silt stratum, within the stratified clayey silts. The
footing of Wall #2, however, will lie within the sands or Immediately
beneath the granular layer.

It is estimated that the soils under Wall #1 will support
net safe loads of 1.5 TSF, whereas the net safe beacing capaclty
under Wall #2 may be taken to be 1.25 TSP, If the above bearing
values are not sufficilent for the sconomical deslgn of spread
foorings, piled foundations cught to be adopted as discussed under
the preceding sections. Probsble bedrock elevations along these
walls may be read from the stratigraphical profiles on the drawings.

For the suggested factors to be used for earth presgsure
calculations and resistance against sliding, together with recom-
mended dewatering schemes, reference is made to Section (6.2).

Backfill of the retalning walls - where applicable =
should comply with D.H.O. Standard SD-4-58,

7. MISCELLANEQUS ¢

The field work, carried out during the period April 19 -
May 11, 1971, was supervised by Messrs, H. Stenkaltis, Pleld
Techniclan, M. Logan and XK, Williams, engineering students, under
the general supervision of Mr. A. K. Barsvary, Senlor Poundation
Engineer, who also wrote this report, |

Equipment used was owned and operated by P.V.XK. Drilling
Cmo, Burford, Ontario.

- Mr. K. G, Selby, Superviging Foundatlon Engineer,
reviewed the report,

June, 1971




APPENDIX I




FORM QB-MT- 126 [REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

¢

DEPARTMENT OF HIGHWAYS- ONTARIO .
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 2 (2; 71~1102180UNDATION SECTION
JOB 71=11022 LOCATION Co~Ord's: 672,821 N.: 799,26l E. ORIGINATED BY H.S,
W.P.  70-6840) BORING DATE April 7-13, 1971 COMPILED BY ___ A.K.B.
DATUM Geodetic BOREHOLE TYPE Auger & Weshhorine CHECKED BY _ vl
DYNAMIC PENETRATION  RESISTANCE LIQUID LimiT wy
o 3 = , ; ; . WATER CONTENT-——w =
ELEV. DESCRIPTION b ?g a | o , O UNCONFINED + FIELD VANE - ® B
DEPTH =l 31 = 2| 2 | ® Quick TRIAWAL x LAB. VANE WATER CONTENT % y
o =z ek
648, 5l Ground Level % z| © 1000 2000 10 20 30 lecrlorsasicl
: /
C.0 Clayey Silt to /?
Sitt, lavaras of /
Sand. P e °
Fi11% ? || 680
2T esTIr -
Brown, %
; S 119 o
653,0 Very Stifgo%pamt, g 4 X
s nissi7 °
15.5 Clayey silt to - 620
I P} - ' O
silt. -2l L ? Hs 126
. g 61 88112 o
Irregzular searns
o o 3
& layers of silty 71 TW|PM N.P 126580 12 85 3
cley & sandy silt. P B B 640 o
Firm to hard. £
Brownish grey. 9 8§ [PM | ’ e R—" 127.%
v’ﬂ 630 + E(}no
3810 o
+
» 129
W PH \ S ia e ,
’»V“U. T PY a1+ 2000 FO 1130
' 620 :
127 | 88735 o
4
SETRT '
Y = ° 00 87 13|
¥ 610
T S5139 RO
A :
¥
15 85 32 0 0 1 8L 157
{ 600
A
16 1 55119 o
A
b
17 158 0 o
< 590
86,5 18 | 88 22 -0
ot 1
82.0] Clayey silt to af
£ x‘x: 2
silt with traces _f‘f’ A BISENEY o L 15 65 16
4.0 SPQ
of sand & gravel. Bl _
AN CAUNRES L o
(Glecisl Till) Il
e
Hard. ﬁ?;mm. 38 L6 o
568. 8| Probable Bedrock, |4 570
99.7{End of Borehole o7

20 ‘
15«9~ 5 % STRAIN AT FAILURE
in



FORM OB~M1.2¢ {REV. 1969) QFFICE REP(DR‘N SOl EXPLORATION .

DEPARTMENT OF HIGHWAYS- ONTARIO ,
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3 (3: 71-11021) FOUNDATION SECTION
J0B 71-11022 LOCATION _ Co=0Ord's: 672,752 N.; 799,357 E. ORIGINATED BY _ H.2-
WP 70=-68-0) BORING DATE _Apyil £-1lk, 1971 COMPILED BY A.K.B.
DATUM Geodetic BOREHOLE TYPE _Aurer & Washboring ,, CHECKED BY el
DYNAMIC PENETRATION  RESISTANCE LIQUID LT Wy
SOIL PROFILE SAMPLES | BUDW6/$0§W PLASTIC LIMIT wp >
5 ol = 20 Lo 60 80 100 WATER CONTENT——w e
2| & | £ & [SHEAR STRENGTH PS.F we w Wy %:g REMARKS
ELEV. DESCRIPTION 2l $1 8 @] | o UNCOnRNED -+ FIELD VANE ‘ ® ‘ a
DEPTH NE > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
[ o
675 . 7| Ground Level “ 5| © 1000 2000 1020 30 P.C.FIGR SASI.CL
L”
¢.0|Clayey silt, ;,
oceasional seams ///
1733 a1 /70 &
of sand.
i rn T
Firm to stif R e o
Brown, / *!““'w_? \
oo & / TTW O P7E] 660 Y o ] 132
— |7 O — o
17.0| Clsyey eilt to hlow | 7 <> ° 0 30 601
silt. ST FW o ¥ Ml e 129
Irrepulsr sesms & T8 9 650 * : ol .
C’ﬂ bpown Silty // ? T.W‘ PM f + 2“00 (] N‘P.
clsy % sand d
. ’ Cise L t ° 05 82 13
silt. 3% X on00 2 e 4
Firm to very stiffll||[ 9 [ TV [ P¥ 640 0 L i s B P2
u*m
Brownish grey. A e )N\
lU i C’} + 3 EOOO O
TT T TW T FPM 630 & R PWMOMW — 115
537 N R L ENC b e e e b b e
N Tss T8 o - o o
o Ao amismasrmn
Mm
IS8 2T 620 o
f/
Y Tss T es o
15 887717 610 o o1 78 21
) ,
16T 85I o
Iz 8510 600 it o
G 7 o ‘ bonddO 01927
L1
HRG, 7 [HT9 TS5 T 18] 590 ©
AT 4]
86.0| Clayey silt to ek
silt with some A‘jZG ss |82 °
gand & trasces of P, N -
AT TSSTET gh0 I )
sravel., .
aAf
({}15}!6131 Til‘l‘ ;if;\‘:ﬂ;:i e {‘}; phot
Mo AN
569.7| Probable Bedrock. |Je{leatss = 670 . o g 28 53 1
& | A

Nt N wmA P Bavabhonla



FORM OB-MT- 126 [REV. 1969} OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD QF BOREHOLE No. 10 FOUNDATION SECTION
JoB _ 71-11022 LOCATION Co-ords. 672,825 N3 800,132 E. ORIGINATED By  HS
W.P. _ 70~68-06 BORING DATE _ April 19 - 20, 1971 COMPILED BY AKB
DATUM __ Geodetie BOREHOLE Type Washboring, NX Casing | CHECKED BY LA
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W
SOIL PROFILE SAMPLES _ | OWgy FOGT —— ; bLaSTie T - _
5 ol 3 0 Lo 0 80 100 WATER CONTENT—— w v =
ELE =1 % RS < LSHEAR STRENGTH PS.F. wp " Wy gg REMARKS
ELEY, DESCRIPTION - %’ a g ) ©  UNCONFINED + FIELD VANE ' - ' o
DEPTH X :z:) ot 3 > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
668.0 Oround Level & = e 1000 2000 10 20 30 P.C.FIGR SA.SI CI
0.0 Silty sand with
some gravel.
1] sS | 38-X- o 32 43 (25)
Dense ;
656.0 Brown [ E 8530 5 0 12 (88)
12.0 %
Clayey silt to silt. / 3SS Y —h o
% 63 .
Stife |
é R 200 0
Grey / 577SS g . et o
640.0 +
28.0 T skoy
* Irregular seams of 6 W m g ——— 121
silt, c¢layey silt and |/ 78§ ) + : o
silty clay. + N L S
9 | 88| 10 * ©
1A
» + o ) 122
Stiff to Hard 10 Td .| ™ ? Np
' 411 858 N o
) , | |
Grey & Brown 620 H
127W T . PO ‘128
433 .. 88 | 32 Mk
610
606.5 A1k | 55 | 26 | o

61.5 | End of Borehole

20
19«5 % STRAIN AT FAILURE
3]



FORM OB-MT- 126 (REV. 1969) OFFICE REPOWN SOIL EXPLORATION

¢

DEPARTMENT OF HIGHWAYS- ONTARIO

’ 11
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. FOUNDATION SECTION
JOB _ T71-11022 LOCATION Co-ords, 672,817 N; 800,027 E. ORIGINATED BY _ HS
WP 70-68-06 BORING DATE ___ Apr, 20-21, 1971 COMPILED BY AKB.
DATUM _ Geodetic BOREHOLE Type Washboring, NX Casing CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
SOIL PROFILE SAMPLES | I BYSRaNG BN BLASTIC LT o W .
= ol zZ , , , , , WATER CONTENT-—— =
2l = 21 Y [SHEAR STRENGTH PS.F o w 521 RemaRks
ELEV. DESCRIPTION Sl 21 a1 g | o UNCONRINED  + FiELD vANE ? ‘ =
DEPTH 3 C% > | ® QUICK TRIAXIAL x LAB, VANE WATER CONTENT % Y
Lo Z it
£75.2 | Ground Level % B o 1000 2000 10 20 30 P.C.FIGR SA.SI.CL.
0.0 /&
Clayey silt to silt
layey é s 670 e
/ X
Very Stiff to Firm 2 ss 20 0
aTssTI 660 o 0 18314
Brown and Grey ?
652.2 gnun
2 +>2000
L
23.0 MR TR 650 | ; %2’7‘
Irregular Seams of +»2000 , |
- , 0 7 8211
si1t, clayey silt, ||jf° 351 J © |
Eh0 ) ey
gilty clay. AT W ™ b o™ 5 g:g%
8 | 88 8 * o
Y VR o # + 2000 WOMWMWM*; o)
e
Stiff to Very Stiff 2T M
100 ss 12 530l
Brey and Brown { P N
e o
+ »2000 ot
618.7 | T ST 1 AR B S B ————— 0 0 179 2
56.5| End of Borehole

20
139-5 % STRAIN AT FAILURE
W



FORM OB-MT- 126 (REV. 1969)

9

e

OFFICE REPORT ON SOIL EXPLORATION

9

ol

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No.22

FOUNDATION SECTION

JOB  T1-11022 LOCATION Co-ords. 672,79L N3 799,917 B. ORIGINATED BY _ HS
W.P. _70-68-06 BORING DATE __ April 19-20, 1971 COMPILED BY AKB,
DATUM _ Geodetic BOREHOLE TYPE Auger = CHECKED BY «&ﬁﬁ% :
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOIL PROFILE SAMPLES | 15/0ws/ FOOT BLASTIC LINIT- w‘; N
5 ol = 20 0 60 80 100 WATER CONTENT——w x =
=21 & Wl = “2 FSHEAR STRENGTH PSF. Wp w Wy gg REMARKS
ELEV DESCRIPTION % g a | v ) O UNCONFINED + FIELD VANE ) - ' S
DEPTH o :z) > % > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT %, Y
68,0 |  Ground Level & 2| T 1000 2000 10 20 30  Ipc.FlorRSASCL
s
0-0 lo1ayey 511t to silt. 7
Z 6
4 1785115 b
Very Stiff /
672.0 Brown ke 18 °
12.0 670 :
o 02073 7
Sandy silt to silt, e
random deams of TR R o
clayey silt. |
660 S
5 851 39
Dense to loose 6155 8 o 010 61 29
650
7 w * 20 “P;: Q 5 87 8‘
6ls2.0 Grey 8 85 18 WP o
W 9 W | PE 640 o o1 339
\i0ss 18 '
I PR R R o & " - B
Irregular seams of AHRRNE M
: +
silt, clayey silt 12,58 .12 630 ° 129
¢ o o P '
. I3 W | PH . i o—i 1123
and silty clay. +
] T ss 17 0
Stiff to Very Stiff 620
// 15 ™ ™ o) (e 126
A1 161 88 | 10 s e O
Grey & Brown 610
27 | P Q f—io 131
Py
] 18 88 o
5
e 600
8870 T Sandy 8 11% with grave A '
‘ 4
p92.5 | (Td11) il 2058 %0 ) 8 1 k1 10]
91.5 | End of Borehole

20
15-9-5 % STRAIN AT FAILURE
10



FORM OB-MT- 126 (REV. 1969) : \ OFFICE REPORT ON 50QiL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO )
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE FOUNDATION SECTION
j08 _ T1-11022 LOCATION Co-ords. 672,776 N; 799,814 E. ORIGINATED BY __P°
W.P.__ 70-68-06 BORING DATE __ April 21, 1971 COMPILED BY  AKB
DATUM __ Geodetic  BOREHOLE Type Auger = CHECKED 8Y AL
OiL PROFILE A DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT
2 RO SAMALES w | BLOWS/ FOOT PLASTIC LIMIT =W, >
pos 8 1 , , , : , WATER CONTENT——w =
ELEV. E.f %ﬁ N 9 sgsm STRENGTH PS.F " g;% REMARKS
DEPTH DESCRIPTION %l 2 & % - UNCONFINED + FIELD VANE A
?j %) o 3 o & QUICE TRIAXIAL  x LAB. VANE WATER CONTENT % -),
682.8 | Ground Level o~ @) o 1000 2000 20 P.C_FIGR.SA.SI.CL
0.0| Clayey silt 7
: : / 6804
Stiff / T8I
Brown
670.8 / 2 85 I 0
12.0 67
Sandy silt to silt 3198 Py °
L 8§ I o
Random seams of clayey 66
silt. R o 0 53 (L7)
6 85 21 o 0 269 29
65
Compact to Dense 78S 0 e
640.8 8 81 20 b TTRATS. o
L2.0 o551 &hd —
16 0 ™ e 122
\Irregular seams of A FTUTTTUO b p 0
, - 11 S8 13 ) '
silt, clayey silt and ' + .
| g5 €3 LN pr 1 123}
B s8I i
silty clay 13 i °
620
Stiff to Hard bl 15,85 | 39 o
)i 16185 | 25 o
Grey and Brown , 610
4 17 88 | 17 prdid 3
%
4 600
| 187855 18 o
593.8 | - 7
l 511%, Ta’ﬁéeg’“?f *ﬂsm AR
591.3 | and gravdl. (Fi1l) L4 19 88 1120 ey
91.5 | BEnd of Borehole

20
-5 % STRAIN AT FAILURE
L1t



FORM OB-MT- 126 (REV. 1969) ' QFFICE ‘f;ﬁmmetu SO EXPLORATION .

et

DEPARTMENT OF HIGHWAYS~ ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. y FOUNDATION SECTION
JOB "71~11022 LOCATION _ Co=~Opd's; 672,875 N.; 801,054.5 E ORIGINATED BY M.L.
W.P.  70-bB=00 BORING DATE April 28-29, 1971 | COMPILED BY A.X.B.
DATUM _ Geodetic BOREHOLE TYPE _ Washborine, NX Casing CHECKED BY i
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT w,
SOIL PROFILE SAMPLES | | BiDwAY FOOT BLASTIC LIAMT e .
= 8 = 20 0 60 80 100 WATER CONTENT— w =
9 = Q| 3 [SHEAR STRENGIH PSF o e W 32| REMARKS
ELEV. DESCRIPTION Sl 2] & | @] L | © UNCONFINED  + FIELD VANE ' ’ ‘ “8
DEPTH x| 2 > g > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % '4 |
657 .21 Ground Level » & 1000 2000 10 20 30 P.C.FlGR.SA.SI.CL
0.0] Gravelly sand, e
Compact to dense. | |11 SS13 1y °
2| 33 126 650 g
o AEs o
CIGATEE °
e, 7 ~/r‘ ﬁﬁ EE %%{h
5188 11 =T °
1.5 Irregulsr seams 2 &40
of silt. cleyey s —troipur o e 122
silt & silty clay
4
SEifP to very { 7 o ] o
SEifF, 630 * 126
. ,a/ 2 T |PH b e d P
Grey. +> 2000
£21,2 IR 4 N ) 620 o
36.0| Clayey silt with a2 \
&1{5'7 g:r‘@.\ Glacial T111:1§; 10 | 88 K2 -

L1.5End of Borehole

20
13-¢-5 % STRAIN AT FAILURE
n



P

Vb -ME - A0 IRKEY. (Y69}

.

QFFICE REPORT DN SOIL EXPLORATION

¢

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERFALS & TESTING OFFICE RECORD OF BOREHOLE No. 15 FOUNDATION SECTION
JOB 71-11022 LOCATION _ Co~Ord's: 672,911 N.; £00,91f E. ORIGINATED BY _ M.L.
W.P. 706009 BORING DATE _April 29-30, 1971 COMPILED BY A.K.B
DATUM _Teodetic BOREHOLE TYPE _ Washborine. WX, Cosing CHECKED BY __ 44
SOIL PROFILE E DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT wy
AMILES 1 W |Blows/FooT PLASTIC LIMIT ——— w, -
5 o % [ , l ‘ ‘ WATER CONTENT—— =
e £ &) | ©| & [SHEAR STRENGTH PSF. we w w 521 REMARKS
ISMEWX% DESCRIPTION 2 2] 2 ¢ .| o unconrmeo + FIELD VANE ‘ © ® 5
| 2| = g > | ® GQUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
H58.01Ground Level % 5| © 1000 2000 10 27 30 PCFIGRSASI CL
0.0 %andy gravel, {ﬁ
& « ——
some s3ilt. P TTEE T L 36 (19
., . Y . [»] 3 1
Compact, T 650
46,5 L2 lEs el ©
11.5 b
Irreculsr sesms 3 ee 17 oN. P
' g doedt B0 &
of silt, cleyey h_ = = i 018910
A ETETTTE S
gilt and silty A= =52 . i
6 TWTPH a S
clsy. ) ) 119
A EE
7 P 10 630 N e 1 7
Troces of sand. BT P ol & = =21
) +> 2000 123
SE1ff to hard.
9 858 o
Grey and brown, 620
10 7s81 72 ©
11T ES 7716 »
o - 610 L
}Q 53 39 [ e o
/f
sy zm o Q178 21
b 600
AL 88 ThS &
f/
A5 T8 T8 doo
590
I6 1TSS 120 3
17 185 119 o
580
b77.5| Probaehle Bedrock. | 18 155 160
80.5/End of Borehole. v
}

20
L=9-5 % STRAIN AT FAILURE
i



FORM 08-MT~i2¢5 {REV. 1969}

OFFICE REPORT“‘N SOIL  EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1%

FOUNDATION SECTION

JOB 71=11022 LOCATION Co~Ord's: 472,926 N; 800 815.5 E, ORIGINATED BY M,L,
WP 70-58-00 BORING DATE April 30 -~ Mav 3, 1971 COMPILED BY A.K.B.
DATUM _Geodehbie BOREHOLE TYPE __ Washborins, NX Casing CHECKED BY LA
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT wy
S0IL PROFILE SAMPLES | lalows/ FOQT PLASTIC LIMIT —— w, -
5 ol Z 20 "o 60 80 100 WATER CONTENT—— o =
= &| | 2| & [SHEAR SRENGTH PSF oy W 52| remarks
ELEV, DESCRIPTION ol B .| © UNCONFINED + FIELD VANE fa)
DEPTH 3 Sz g = ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
k71.0|Gronnd Level % 2| 1000 2000 10 20 30 PC.FIGR SASI.CL
0.0 (FL11) 670
31lt, %trsces of 11 S5 °
clay and gard.
= = . o
Very stiff. 152 06 a0
Brown. »
3] BRI o
L3, 0 X
18.0| Sendy gravel, i1 85 k3 6éO o
gome silb,
ALl 6 Very dense, 51 58 1D o
26,5
b A | 58 1373 62}.;.(“7 £ 00 {100)
Irrespular seams ¢ )
1t o1e AREL i
of silt, clayey + 121
L E T PN # ° o
8ilt ard silty + 125
RN 630 0
elay. 2000
y AoTTrEE ot 0 125
|Stiff to bard, |IITTEs2n o
ﬁ 3 B
Grey and brown, TSI 620 5
s
13 788 31 ©
%
Ll | o 40T a
610
M5 S8 Bl ©
599.5 AT6 TSSBT 600 =
71.5/ End of Borshole.

20
15-¢-5 % STRAIN AT FAILURE
n



FORM ommr-‘ué (REV. 1969) OFFICE REPORTZON SOIL EXPLORATION ‘ i

’

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE | RECORD OF BOREHOLE No. 17 FOUNDATION SECTION| |
JOB _71~11022 LOCATION Co-0Ord's: 672,922 N.; 800,724 E, ORIGINATED BY _ M.L. |
W.P. _70=68-09 BORING DATE May L=-5, 1971 COMPILED BY AK.B.
DATUM Geodetic ' BOREHOLE TYPE _Washboring, FX Casing \ CHECKED BY v”fmmw
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
5011 PROFILE SAMPLES - o |Blows/ro0OT BLASTIC LIMIT w, .
b Q s WATER CONTENT—w o
'») O <l i i i i ; ?ﬁ 5
ELE s % Wl ¥ Y ISHEAR STRENGTH PS5 F wp w Wy :3% REMARKS
ELEV, DESCRIPTION = < . ¥ . € UNCONFINED + FIELD VANE ' ) “a
DEPTH P % > :?5 > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
658, 6| Cround Level I s © 1000 2000 1020 30 PCFIGRSA.SI.CL
0.0] Gravelly sand. K
Compact 18817 |-X- o o 7k (26)
2153 38 650 e
6}4@»1 2 Sx.) 3‘9 h (&
.51 911%. b
2218 IRy d 0592 3
Very stiff. 5135125 ©
639.6 § 610
19.0 ¢ REEER D) o
Irremilar seams off||{[ 7 | T7 [PK AR o 111
ailt, clavey ¢ 630 * 126
: TR Ts o
gilt and eilty j
/
cley. 4 TP ot ety 129
{ 620
Stiff to hard. (RN o
A .
Grey and brown, T 857 , | o 101 1;9””,5{;}'\,,’,’
610 j— . |
17 88 123
600 |
AL 1 5529 o
ATL5 T EE 129 o
508, 6 590
Cl&y@y ﬁi.With "‘A,‘lé) 99 62 o 0 3 76 21
70.C| some sand.CGlecial I \
! Ti11. | ais
F82.1] Probable Bedroek, (W17 [ S8 1111 )
76.5 Fnd of Rorehole.

20
139~ 5 % STRAIN AT FAILURE
10y



FORM OB-MT- 126 (REV. 1969) OFFICE REPORT‘N SOIL EXPLORATION

DEPARTMENT OF HMIGHWAYS~ ONTARIO :
i FOUNDATION SECTION
s & Teere orecE RECORD OF BOREHOLE No. 18 OUNDATIO
JoB __ 71-11022 LOCATION ____ Co-ords. 672,917 N; 800,597 E. ORIGINATED BY _ HS
WP 70-68-09 BORING DATE  April 23 - 26, 1972 COMPILED BY AKB
C e
DATUM __ Geodetie BOREHOLE TYPE Awger CHECKED BY e
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT W,
SOIL_PROFILE SAMPLES |, |BLOWS/FOOT PLASTIC LIMIT — wp -
= ol z 20 ho 60 80 100 WATER CONTENT—-w v =
2l = 2| Y [SHEAR STRENGTH PS.F. Wy W SZ| REMARKS
ELEV. DESCRIPTION — "g ol ) 0 UNCONFINED + FIELD VANE ‘ ' £ o
DEPTH ML g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
656.8| Ground Level nl Z a2 © 1000 2000 10 20 30 P.C.FIGR.SASI.CL
0.0} Gravelly sand. ;
MUY A e
Compact - X
68,3 ompa Clriss e 8- o b2 sh (L)
8.5 WMa 88 T ©
AL 18S 113 ©
) é‘;"f‘
Irregular seams of ) 58S 19 a0 .
V116, 188 110 —Y
gilt, clayey silt + o e (e 121
A7 T | PH X ¢ © *
and silty elay. H +
8 88 | 9 g
% : 430 ¥
g 'TW 1P NS Q& e 12h
+>2000
Stiff to Hard
ECRER o
" 6204
11 T p/é" R Ol 127
Orey and Brown
112 (88 20 : o
) 610 \
1603.8 (= 2 :
811, some seams of
15 1 851 306 o
clayey silt.
16 881 21 590} o
Very Stiff to Hard YRR e,
580.3 18 85| 92 e .
76.5| End of Borshole

20
154-5 % STRAIN AT FAILURE
in



FORM oa-m‘w [REV, 1969} OFFICE REPORT _ON SOIL EXPLORATION

®

DEPARTMENT OF HIGHWAYS~ ONTARIO

46, 5LEnd of Borehole,

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 25 FOUNDATION SECTION
JOB _71-11022 LOCATION ___ Go~Upd's: 672,895 Ny 798,810 ORIGINATED BY H.8.
W.P. 70=-68~04 BORING DATE _Aprid 30, 197y COMPILED BY AK,B.
DATUM _ Geodetic BOREHOLE TYPE _ Auger CHECKED BY KA
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOl _PROFILE SAMPLES 1 . |BLOWS/FOOT PLASTIC LIMIT———w; >
- o = 1 ’ , 1 ; WATER CONTENT—— w =
2| | | £| & [SHEARSTRENGTH PSF we w " 52| REMARKS
ELEV. =t 2 a | w 1 © UNCONFINED + FIELD VANE ’ ' ®a
5 DESCRIPTION g I
EPTH MEIE % > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
660, 6] Ground Level 5 2| o 1000 2000 0 20 30 P.C.FIGR.SA S Clo
0.0/ 511ty fine sand 660
Compach. ; 11585 12 © 0 76 (24)
Brown *_" 2188 27 Y D
0.0 ; o 0 3 84 13
Irresulsr ‘seams WSS 14
of gilt, clayey L SsE ©
gilt & silty elsy.
v 7 573557 9 640 o
Firm to Hard. *
P AR AR s R 123
{ P - 122
Grey & brown,
Ma ss g 630 .
9 1W i Pd Q | 125
15T 88 T2y 020 5
b1l .1 ITIas 3

20
-5 % STRAIN AT FAILURE
i



FORM o&mrix;zo (REV 1949} OFFICE %PORT&N SOIL EXPLORATION %

DEPARTMENT OF HIGHWAYS- ONTARIO
reaials g mean O RECORD OF BOREHOLE No. 26 FOUNDATION. SECTION
JoB _71-11022 LOCATION _ Co=Ord'ss 672,932 N. 798,838 K. ‘ ORIGINATED B8Y H.8.
W.P. 70~68-0) BORING DATE Mevy 3. 1971 COMPILED BY LKW
DATUM __ feodetic BOREHOLE TYPE _ Auger | CHECKED BY s
DYNAMIC PENETRATHON  RESISTANCE LIQUID LIMIT Wy
= g 2 20 0 60 80 100 WATER CONTENT— v B
. ')
! = w & g SHEAR STRENGTH PSE wp w Wy g ‘% REMARKS
M‘ DESCRIPTION e %ﬁ O . O UNCONFINED + FIELD VANE ' - ) £3
DEPTH] . g e 3 % $ ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
z o
£61.8| Grovnd Level 2 3| 1000 2000 10 20 30 lpcklorsasic
0.0 Very fine sand to ??, 660
silty sand, CITEs ¢ N.P. 0 9L (6)
Compsct. LZrEs e v ©
Brown SPaTEs e ¢ o 7 56 (37)
649.8 = 650
2 L S57 - I
12.0
D 88113 o
Mevey s8ilt to §
gilt, vceasionel & 88 2 4] fd O
r » o ] O .
seems of silty A ¢
clay. 5T PE/ " o H—o1 123
A +
}
Firm to hard. S EEERES ©
1 630 +> 2000
g 88117 = Oty 01 (99)
]
o o0 =
AT g8 o o
1121 88 e 610
) (RREEEENLY o
A1l 1 88 1L o
/ . 600
415 | S8 113 © ¢ 167 32
§ ,
%
167 S5 T13 » o
Y 590
L
58l . 8| Probeble Bedrock
7
77.0¢ End of Borehole,

20
1>-9~5 % STRAIN AT FAILURE
in



EORM OB~M'§”*|126 {REV, 19&9)

OFFICE QEPQR?&N SOIL EXPLORATION

¢

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 27 FOUNDATION  SECTION
JOB 71~11022 LOCATION Co-0Ord's: 672,929 N: 798,715 &, ORIGINATED BY H.5.,
WP 70-68~0l BORING DATE  April 2B, 1971 COMPILED BY K.Y,
DATUM Geodetic BOREHOLE TYPE _Auger CHECKED BY 4
: DYNAMIC PENE.TRATtON RESISTANCE LIQUID LMIT ¥y
SOIL PROFILE SAMPLES | BLOWS / FOOT PLASTIC LIMIT —— w, >
= o =z 0 "ho 60 80 100 WATER CONTENT——w =
ol 1 U [SHEAR STRENGTH PSF wr w W SZ| REMARKS
ELEV, DESCRIPTION 2l 2 WS 1 0 UNCONFINED + FIELD VANE ' ' “a
DEPTH =l 2 > % > | @ QUICK TRIAXIAL % LAB. VANE WATER CONTENT % V4
b62.1 Cround Level v 5| © 1000 2000 0 20 30 P.C.FIGRSASIC
0.0(311ty sand to . 660
Fravelly sand. : Lo o8 16 © 07115 14
Loose to very € 183 g2 ° _ '
dense, 3 TEE ET L o 46 L (10}
pLY . 3 LTSS e 650 o |
3.0
13 EES 16 ° oL 89 7
14
Cleyey silt to sily = .
Random seams of ) 610 *
silty alay. 7 T PY }) s} 126
j +> 2p00
t; p
3tiff to very TTES HE o
stiff, 630
%
A9 TTW PH £ e 129
Grey & brown, ¢
M'/ 10 53 2’3 ]
620
[HI1 88 P9 b 0.5
VL2 188 Ph o
610
1
113 188 1o
692,"; A
1h 188 1 )
60,0 S1lt, traces of 600
clay. 15 | S8 @k o 01945
Brown.
Hard. 16 |88 L0 °
590
587.3 Probable Bedrogk
S
75.0 End of Borehole. /

20
-¢-5 % STRAIN AT FAILURE
i11]



FORM OB-MT ‘za {REV. 1969) OFFICE REPORT 8N SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO ' '
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.28 FOUNDATION SECTION
JOB _ 71-11022 LOCATION Co-ords, 672,766 N3 799,720 B, ORIGINATED BY __ HS
WP 70-68-0h BORING DATE ___4prdl 22, 1971 COMPILED BY L O
DATUM __ Geodetie  BOREHOLE TYPE Awger . ___ CHECKED BY P
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
SOIL PROFILE SAMPLES | ., |BLOWS/FOOT PLASTIC LIMIT———w, >
5 ol Z 20 ko 60 80 100 WATER CONTENT——w x =
ol = £ | Y [SHEAR STRENGIH PSF W e W 321 remarks
ELEV. DESCRIPTION - g o & . O UNCOMFINED + FIELD WVANE ' ’ ® 5
DEPTH| I35 » % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
Z o
689.5 | Ground Level 5 &, @ 1000 2000 10 20 30 lpcrlorsASCL
0.0 ?
Clayey s5il%t, seams Z 11857 2 o
of sand. / 680}
? 2 's8 I8 o
Stiff to Very Stiff /
1388110 o
18.5 it 7 - 5 h27.5] 0 26 68 6
Pine Sendy Silt X |
Dense 288 b o 011 (59)
659.5 €60
30,0 6 s8 1 21 o)
1 .
g ¢ = 12
7 .| P o . » 2000 - h
) 650}
1118 88 | 1k &
Irregular seams of ™| DBy e o 44 013 (87)
, ] f.».\“-“’r‘o"s’ ‘-‘y ) » . , - , , , ”,’ . , ) » s
silt, clayey silt =4 €ho
' 11,85 1 28 o
and 8ilty clay f-121-58 [ 21 e
P8 0 0 0 (100)
tmrss T O | |
Stiff to Very Stiff ||| o 3
x [ . | 130
M1 161 TWw | M o + » 2000
€20
.17 S8 15 el
Grey and Brown 2
1 18 88 1k o
{ > 2000
¢ 610 *
19 7 | e o bty 60 131
) % + = 2000
{4
20/ 58 | 13 o
L ( 680 g
21} 88 | 17 o 0 191 8}
595!g /] )
Yo.5 | g of Horebole

20
15-9-5 % STRAIN AT FAILURE
i}



R ]

é

© OUFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE Neo. 29 FOUNDATION SECTION
JOB71~11022 LOCATION __ Co=0Ord's: 672,757 Hy 799,570 & ORIGINATED BY _ H,35,
WP 70~68=-0l BORING DATE April 26, 19717 COMPILED BY  K.W.
DATUM __ Geodetic BOREHOLE TYPE _ Auger CHECKED BY .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ———— W
5 8] < 20 Lo 60 80 100 WATER CONTENT—— 4 o =
g &) | = % [SHEAR STRENGTH PSF. W w w, g:’%’ REMARKS
ELEV. DESCRIPTION F&* %} o W i O UNCONFINED + FIELD VANE ' O
DEPTH MEE > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
692 . 1 Grovnd Level ) & o 1000 2000 10 20 30 PC FIGR 5A 81 CL,
)y
ﬁ»@ Clﬁ}réy 3i1ﬁ, % 63590
ogessionsl seams ©
fj: 1881 &2 o
gand, /
Hard to stiff, :j: Zles ey o 0063 37
s TTETTIY o
/ L 8§ 10..Y. o 0 065 35
569 .1 /(: 570
”
;3? * O Y P!\qéﬂ '
- > PH1p" 0 12710 8L (L6)
1]
Irresulsr seams 5 1 BR 122 o
of silt, clayey 660
7R G
gilt and silty + > PO00
clay. & R o o | . lies
’ 650
SELFf to very 9 851 9,
ﬂﬁif*fﬁ* B LA RV 8 1 w st
- ey
Grey and browm, s .
fT2 5313
13 77 |77 o ° 125
2
A s Ty 620 5
pagg'
J ,
16 188 | 20 3
2 £20
J \
17 158 2L ©
/
18 135 12 o 0 0 70 30
A 610
19 138 111 o
b * > Po00o
1
| BT | P * o w.p. [130
600 |— _— 128
€ 2000
595.9 2188 119 o
96.5 End of Borehole

20
b-9-5 % STRAIN AT FAILURE
0



FORM OQB-MT- 126 {REV. 1969) OFFICE REPORT ON SOIL EXPLORATION

® ® | ®

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 31 FOUNDATION SECTION
JOB 71~11022 LOCATION Co=-Ord's: 672,812 ¥; 799,1L7 E. ORIGINATED BY H.S.
WP 70=68-0L BORING DATE  May 5. 1971 COMPILED BY K. W,
DATUM _Geodetic BOREHOLE TYPE _ Auger - : CHECKED BY &
DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT Wy
5 ol % ( . , 010 WATER CONTENT——w e
£ & | ©| & [SHEAR STRENGTH PS.F. w w wy é:’% REMARKS
ELEV. DESCRIPTION s =3 - : O  UNCONFINED + FIELD VANE ' ' el
DEPTH el 2 ﬁ s z ® GQUICK TRIAXIAL  x LAB. VvANE WATER CONTENT % )r
e 21z 0 2000 10 20 30
6L . 0 Cround Level - @ | W 1000 0 ; 3 P.C.FIGR SASH CL.
0.0|Very fine sand I
) L ' 66(‘)
with some ailt
. . ’3 1 851 6 b 0 82 (18)
ces of gravel.
rg 8 ! - y
Locse to compact. (. -["5 T3 57 o 5 85 (10)
650
BLb. 0 S RN °
16.0
Irregular seams L |88 | 20 ° N.P.
of Silt’ Ql&yﬂy 5 o5 11 f)u‘O <
gilt and silty LT T S o 12l
clsy. Traces of 7 S8 T IhL ¥ o
sand. T PH 630 o 1 o 12
-
RS 2000 o , 00 66 34
3tiff to very IGEIEENEE o
stiff,
620
11 88 1 1L
1e 85 1 &5 : - o2 76 22
13 To [ TH 2 ot 132
10
1183 123 o
15 185 | 1f °
600 '
16 | 88 | 1, © 126 |0 2 69 29
+
17 188 [ 11 ©
590
IR [ TW | PE S o 129
583.7 | Probable Bedrock 19 |85 Bod" o
% _
80.3|Fnd of Borehole.

20
L=~ 5 % STRAIN AT FAILURE
10



FORM oa~w-lzze [REV. 1969)

OFFICE REPORT‘N SOIL EXPLORATION

®

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3 FOUNDATION SECTION
JOB _71~11022 LOCATION Co=-Ord's: 672,653 N; 798,957 E, ORIGINATED BY H.S.
WP 70=68~0l BORING DATE May L, 1971 COMPILED BY K W,
DATUM __ Geodetic BOREHOLE TYPE __ Auger  CHECKED BY e
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES _ | sLowg) FOQT b aa e M . _
= | 2 2030 60 £0 100 WATER CONTENT-—— =
o = 2| 4 [SHEAR STRENGIH PSF W W S 2] ReEMARKS
ELEV. DESCRIPTION 2122 g .| © UNCONFINED + FIELD VANE ’ ‘ = A
DEPTH M > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
663,00 Ground Level v B| @ 1000 2000 10 20 30 P.C.FIGR.SASI CL
0.0| Very fine sand  L...
with some silt, 660
. TE o] Q
traces of gravel, | - 21 8950 7 0 85 (15)
| | N X
Loose to compact, g 5T-EE TP S
645.0 o 650
1.0 § 31 88712 o
Irrepulsr seams LT EETIH © D 0 74 26
Ty
of silt, cleyey HIEEENE 640 o
+
silt snd silty 6| W PH ¢ o lal
+
. % [}
eley. o + > 2000 127
7 ! > O
TETTTIPE ] 40
-]
Stiff to very 9| 85|20 7 2000 0
stiff, J | RGRNERRr °
Grey and hrown, ¢ 620
11111 55123
j |
ERIRRRIE °
610
13] S8 22 o
)
A1 55720 °
600
15 188 10 o
¥q
16 78S 10 o
T
e 590
17 [ SSIT o
)
582.0 Probable Bedrock ||
75
£1.0 ®Bnd of Borehole.

20
159-5 % STRAIN AT FAILURE
10



FORM OB-MT- 126 {REV. 1949} QOFFICE REPORT ON SOIL EXPLORATION

¢ ® Y

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE - RECORD OF BOREHOLE No. ik FOUNDATION SECTION
JOB _71=-11022 LOCATION Co=~Ord's: 672,863 N.: £801,151 E, ORIGINATED BY M. L.
WP 70-4AB-0l BORING DATE _April 26-28, 1971 COMPILED BY 4.%.3,
DATUM _Geodetic BOREHOLE TYPE _ Wsshborinm, NX Casine CHECKED BY 44
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT Wy
SOl PROFILE SAMPLES - o | BLOWS/F0OT PLASTIC LIMIT w .
- o| = ! 1 l ; ‘ WATER CONTENT-— y « =
O T
ELEYV ol ow =~ } b i o
iy DESCRIPTION el B B A . O UNCONFINED + FIELD VANE o
DEPTH x| 2 > g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
660.7| Ground Level & 5, @ 1900 2000 19 20 30 p.C.FlorsASI CL
0.0 Slag, cinder & 660 -
mixed £ill., Very
. loose, 1 88 | 4 a
.2 B .
sl 2 Black Xttty Y . 8 3l 22 6
6.5 Sapdy 811t with . I .
some gravel & 25125 ) 650
grevelly sand witw '[4 155 130 g
some si. Compact [ -.[5 (88 |27
&L 2.0 to dense. ;" rterer Y !
18,9 | 6o
81i1l% to clavey 7T M £ Y 123
11
: +
silt, & Tew s Z o
cccasicnel sesms A | "
of s8ilty clay. { gTTW [PE 630 of - 120
}
]
’
(B SIEEIEE: g
" ¥
11 TW| PY 620 £ bedad 118
.‘,
o]
A I1TTY TPF 10O e 5 N U I 130
oohe Tt f
: w L7 &8 ' ' L » ; ” '
éé‘?.amﬂg%imw S TIETSE 181 o
56,5 Erd of Borehole.

20
b=-5 % STRAIN AT FAILURE
10



®

FORM Oﬁ-MT‘& {REV. 1969] OFFICE &EPOR?‘% SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. i3 FOUNDATION SECTION
joB 731-11022 LOCATION Co=Crd's : 673,4P3N., 798,079 E, ORIGINATED BY  X.W,
WP 70<AB-0) BORING DATE Mey 10, 1971 ’ COMPILED BY W.A,
DATUM Seodetic BOREHOLE TYPE C.M,F. Hollow Stem Auper & Cone CHECKED BY __ /7L
DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT e W
SOIL PROFILE SAMPLES | . |slowssrooT BLASTIC. LIMIT v N
5 S| z 20 Lhp 60 80 10D WATER CONTENT-—— e
: = = & | Y [SHEAR STRENGTH PS.F ws w w, 321 REMARKS
ELEV. poom | oW ™ ¢ S i oy L
R DESCRIPTION =l s o | W . 0 UNCONFINED + FIELD VANE O
DEPTH . = % = ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
z Qi =
£59. 81 Ground Level & @ W 1000 2000 10 20 30 PCFIGR SA.S1.CL.
¢.0 Triiform fine gond e o
& silty =mond, ==
[ o) 9] A
traces of aravel. r 3 ?S lg“* A% 0 72 (28)
Loose to compsct. | [ 3133 15 1650 < °
L TES T — : e &7 ()
bl L 8 L ~
M ms
15,0 15 17 . PN R—
Clayey silt to (W& TTwpE o4 q 5 121
8ilt, occasionsl ’ +
AL rer—i
seams of silty { [125 El MM\\ o
/
clay.
7 e e 630 3 wvou 128
1 +>20D0

Firm to very stiff)

)

%
/
o T L 620 ¢

Seam of Ssnd »

| l 1 lez
1T 10 ' ’ |
1 R AR CP

O -

e
iy

e PM}M@WMW S , A N , < R 1o 1o LRRINI T

Lo T e 610

| Y2 o2hoo
13 | 85 1#36 o

L0, P o
¢
E8.01%nd of Borehole. N 600

590

20
15-¢~5 % STRAIN AT FAILURE
0



FORM OB-MT- 126 {REV. 1969)

OFFICE REPORT_ON SOIL EXPLORATION

®

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS. & TESTING OFFICE

RECORD OF BOREHOLE No. s

Co-Ord's 673,282 N, :

FOUNDATION SECTION

JO8 _ 71-1022 LOCATION 798 213 B, ORIGINATED BY K, W,
W.P. _70-68=0l BORING DATE __ Msy 11, 1971 COMPILED BY WA,
DATUM _ Geodetic BOREHOLE TYPE (.M B, Hollow Stem Auger & Cone CHECKED BY &
DYNAMIC PENETRATION RESISTANCE LIQUID LimiT e
SOIL PROFILE SAMPLES | |BLOWS/ FOOT — PLASTIC LIMIT ——— wy -
5 9| < 20 L0 40 80 100 WATER CONTENT— v
Zl = w & b,) SHEAR STRENGTH PS.E ws w wy gg' REMARKS
ELEV. DESCRIPTION % 2l ol yw .1 O UNCONFINED + FIELD VANE ' - ' o
DEPTH o % r % ;_, ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
662.9| Ground Level . @ w 1000 2900 10 20 30 IPCFEIGRSASI CL
0.0! Sandy gravel, 660
some silt. T S8 1t ©
Fill. 2T S5 I8 o LS 36 (19)
Loose to compact. TSI X
0. . )
650. 1 [TssTg 650 > b
12.5] Clayey silt to .
51T TWIPH A 3 0 119.6
g1lt, occesional ) . J
[T 61 83110 o 121.9
seams of silty K N
640
clay. M o o 122
Stiff to very +
SELff. e 55125 \ b
/1 630
9 T PR b \ et~ 126
622.9 = 104/107 °
0.0 "
4 1T g5 7e 620 5
8311t to clevey :
o ooysile. %7 TN NI )
G, T 2B e ‘%g kﬁ g ,”’:,
Hard. 1355 170/6"
| é1c
Graey’ 12.; 85 81 ©
15y e o0 N
Probable Bedrock.
gs'u
67.5| End of Borehole.
590

20 '
15-9-5 % STRAIN AT FAILURE
10



FORM OB-MT- 126 (REV 1969)

OFFICE REPORY ON SOiL EXPLORATION

o

DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. u7

FOUNDATION SECTION

MATERIALS & TESTING OFFICE
JOB 71-11022 LOCATION __ Co=~Ord's: 673,270 N; 798, 1314 E. ORIGINATED BY K.W,
WP, 70=68~0l BORING DATE Masy 7, 1971 COMPILED BY WAL
DATUM __ Geodetic BOREHOLE TYPE _C .M, B. Hollow Stem Auger & Cong CHECKED BY | 4é§iwww —
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMiT Wy
SOIL PROFILE SAMPLES | ., |8LOws/FOOT PLASTIC LIMIT ———w, -
5 9l = 20 hp 60 80 140 WATER CONTENT-—— .=
= = & | % [SHEAR STRENGTH PS.F. wo w w, 321 REMARKS
ELEV, &) w| > ‘ A , 2z
DEPTH o i:ZD g > ® GUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
662,31 Ground Level » B W 1000 2000 10 20 30 PCFEIGRSASLCL
0.0} Fine to coarse 660
sand to silty 1SS 1L 1 0 70 (30)
sand, treces of 5188 1 o
5 e
gravel, EREERE " . ::37 o
5)2488 Compect. LT85 1% 650 ..-w‘"’/ 3]
13.5] Clayey silt to TT8S T I0 (: b 01 59 4O
silt, occasional ) -
seams of clayey 6 TW T PH B
: 61,0 : — P127
8ilt, traces of g +
A
sand, % 7TEsTTI2 H\\ o
) % + > 2hoo
8 TW | PH el 28
630 e H 128
} <
YA CREENRN MMMMM?:D o ¢ 3 81 16
d I TES T2 S
S3tiff to very i L 620 > o
Stiff. 1 4
| 11 3857173 ~—
S ‘ + > DMk
b12.30 o 1L 20p0
ﬂ S S
50.0181{1%, £10 -9
Mard 1288 B0 " 6
Grey. 188 Lo/6"
600
2 15188 Bo/b"
595.3 | Probable Bedrock, ©
67.0! End of Borehole.
590 b

20
15~5 % STRAIN AT FAILURE
in



FORM OB~MT- 126 [REV. 1969] OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO :
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. u8 FOUNDATION SECTION]
JOB _71-~11022 LOCATION Co=Ord's: 673,126 N; 7‘?&3;1;53 . ORIGINATED BY H,8,
WP 70-68~0l BORING DATE Mgy 30, 1971 COMPILED BY W.A,
DATUM Geodetic BOREHOLE TYPE C.M,E, Hollow Stem Auger & Cone. CHECKED BY /,g«/ﬁ
, DYNAMIC PENETRATION  RESISTANCE LIQUID LMIT w,
SO PROFILE SAMPLES I BLOV\S/ FOOT PLASTIC LIMIT w, .
5 ol < 0 Lo 60 B0 100 WATER CONTENT-— w -
ELEV. DESCRIPTION b g e | owv . C UNCONFINED + FIELD VANE ' ’ o
DEPTH B > 2 - # QUICK TRIAXIAL X LAB. VANE WATER CONTENT % 24
. [ Bl O o
k62 3 Ground Level “ @) W 1000 2000 10 20 30 P.C.FIGRSASI.CL)
0.0{31ilty =zand to . H60
gravelly sand \L
beconing IS | \ "
Si1t, .. — ,
I ZrssTne = < g 33 597 (8)
650
Derae to very -
TITSS 6T — o
dense. . , —
[}
22,5 Clayey silt, o 01 69 30
random pockets of o)
gilty clay, seams o
of sand. 630 - > 2doo i —rot 122
Stiff to very NN
s 2
stift. p o 129
“18,8 Sand y 620 ’ 5
13.5 End of Borehole,
610

20
13--5 % STRAIN AT FAILURE
0 :




EORM OB-MT- 126 {REV. 1969) OFFICE REPORT ON SO EXPLORATION

o o

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 9 FOUNDATION SECTION
JOB 71-11022 LOCATION COWOI’KB’S:mm,ﬁz;,(}@é N 7‘98,6(}5 . B ORIGINATED BY HiS __________________________
WP 70=-68~Cl BORING DATE  April 29, 1971 ] ‘ COMPILED BY WA,
DATUM _ Geodetlc BOREMOLE TYPE C. M. T, Hollow Stem Aucer & Cone CHECKED 8Y , N’M R

DYNAMIC PENETRATION  RESISTANCE LIQUID LimiT Wy
5 ol ¢ 2! 0 60 B0 100 WATER CONTENT—— "
, & & | =| & [SHEAR STRENGTH PSF W W w, g% REMARKS

ELEV. DESCRIPTION Q g o vy ) O UNCONFEINED + FIELD VANE ' _ ' I
DEPTH ME > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y

ot 4 P a
662,61 Ground Level i 2w 1000n 2000 10 20 30 P.CFRIGRSASLCLT
0.0|8ilty sand with |-.. |
v - 660 )
some gravel, L
11188 25 | o
Dense Lo very s T —
1"
01,9 6 dense. L2 8860 - . 100/8 .
. 7. - : 6}?0
13.0 I ERECER: o
Clayey silt to A
silt, irregulsr ) L o5 S ” o
ol £y y Q M%\,‘ ———
seams of silty S s TTwPH ] b4 | 119
clay, pockets of |[f [ 6 S5 10 g
sand. 1) A ! oy TR | 120
i ;
(1 B R8 1191630 5
Itiff to very B
ctips g mweH o KOt 126
S sy s .
% .
11 55+ 21 o34
S22 88 TIY o
610
S Iss I o
i
Y
LTSS TIR o
AQD -
2 ~
SIS TES IR H o
N
16 1 53 1 &

589.6 =521 290 °
73.01HEnd of Borehole,

580

20
-9~ 5 “% STRAIN AT FAILURE
n



FORM OB-MT- 126 (REV. 1969} OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.s2 FOUNDATION SECTION|
JOB  Tl-11022 LOCATION  Co-ords. 672,922 K; 800,415 E. , ORIGINATED BY _ HS
W.P. 70680l BORING DATE _ May 6, 1971 COMPILED BY WA .
DATUM __ CBeodstic __ BOREHOLE TYPE CME hollow stem auger & cone CHECKED 8Y
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOiL_PROFILE SAMPLES |, |BLOWS/FOOT PLASTIC LIMIT ~—— wp -
5 8 P 20 ko 60 8o 100 WATER CONTENT~ x =
ELe 1 = Wl = & ISHEAR STRENGTH PSF W w wy g?‘% REMARKS
ELEY. DESCRIPTION b 2l ol w .1 © UNCONFINED + FIELD VANE ‘ ’ (&)
DEPTH & g e g a ® GUICK TRIAXIAL X LAB. VANE WATER CONTENT % Y
658.1 | Ground Level o z| O 1000 2000 10 20 30  jpcrlorsasicl]
0.0 | 8iity fine sand,
traces of gravel. e v
651.6 Compact .71 1788 | 18 - ) b
6.5 650 < ‘
Y2 ss 1 o
y
Irregular seams of ) I3 53 8 o
silt, clayey silt ) L 788 7 L0 )
/
¢ o 127.5
and silty clay IR RN " o 126
N& 18 9 * o |
7 T | PH 630 & T 2 122
B 185 111 * o
Stiff to Very Stiff || [ | 5 .
\ 9 | W | PH L 121.5
/) 4
13008 \ o
fl 10,85 | 13 620
Grey and brown AT T m> +> 200p N 127
\ 200p
611.6 | 13285 |38 S~ , -

20
159-5 % STRAIN AT FAILURE
Y



FORM OB-MT- 126 (REV. 1949)

OFFICE REPORT ON 501 EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No.

FOUNDATION SECTION

JOB 71=110c7 LOCATION _ Co=Ord's: 672,700 M.+ ©01,294.5 ®.  ORIGINATED BY ML,
WP 70=68=0l BORING DATE April 23, 1971 COMPRED BY _  W.A.
DATUM _ Geodetic BOREHOLE TYPE _ Waghboring, NX. Casing  CHECKED BY .o
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ——— W
SOIL_PROFILE SAMPLES 1 . |BLOWS/FOOT PLASTIC LIMIT——wy >
5 9l = 20 Ko 60 BO 100 WATER CONTENT—— ¥ =
| & ¢ Y ISHEAR STRENGTH PSF w w ", ﬁg REMARKS
M" DESCRIPTION *&“ g i W . O UNCONFINED + FIELD VANE ) = O
DEPTH NE e g > | @ QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
o i
(50 1 Grourd Level v & | w 1000 2000 10 20 30 PC.FIGRSASL CL
0.0]811ty sand with
gsome cravel.
T s L -\1M o
Compacth. 650 =t
RIS vl o
T e L %2? o
39, .
39.9 ’ e 6L0 |- e : 5
18.5 : . , + .
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FORM OB-MT- 126 (REV 1969] OFFICE REPORT ON SOIL’ EXPLORATION
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 CULVERT wWiOTH |
|FOOTING BED — }

?12“!\3’\1{\&‘

L PERIMETER DITCHES MUST BE PUMPED OUT AT ALL TIMES
UNTIL FOOTING PLACED,

PROPOSED OVERSIZE EXCAVATION
- FIG. 10

ORIGINAL GROUND

WLw o] s e
—
j _ COHESIONLESS STRATUM
h {SAND, SILTY SAND, SANDY SILY,
GRAVELLY SAND)
s s e S - 3 - -
d, -
1
COHESIVE STRATUM
d,. [CLAYEY SILT OR SEAMS OF SILT,
v _ CLAYEY SILT & SILTY CLAY)
- TiP OF PILES
FS:: [.(d'l*md?}xaxy]*(d?xzxckmﬁ) :'I
(h+d+d,) *x7, >
WHERE

FS = FACTOR OF SAFETY. SHOULD BE EQUAL TO OR GREATER THAN 1.
Y = BULK DENSITY OF SOIL. USE 125 PCF.

¢ = ADHESION BETWEEN PILE AND SOIL. USE 800 PSF.

Y. = DENSITY OF WATER (62 .4 PCF)

- FORMULA SUGGESTED FOR THE RESTRICTION OF SHEET PtLE LENGTHS
FIG. 1 - 11022




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

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

BYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REGUINED TO ADVANCE A 2 INCH, 80 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 380 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF CONESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS :~ ' . \ ‘

COMSISTENCY 'N' BLOWS/ FY. ¢ L./ SG. FY, DENSENESS ‘N BLOWS/ET.
VERY S0FT 0 - 2 0 - 250 VERY LOOSE . 0~ 4

. SOFY 2 -4 250 ~ 500 Loose 4=
FIRM a-8 500 - 1000 COMPACT S L ]
STIFF 8 -8 1000 ~ 2000 DENSE 30 - 80
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE. > 80
HARD > 30 > 4000 g

TYPE OF SAMPLE

85 SPLIT SPOON T.W.  THINWALL OPEN

WS  WASHED SAMPLE TP THINWALL PISTON

S B SCRAPER BUCKET SAMPLE 0.8  OESTERBERG SAMPLE
AS.  AUGER SANMPLE F.$.  FOIL SAMPLE

€S, CHUNK SAMPLE : \ _ RAL.. ROCK CORE

ST  SLOTTED TUBE SAMPLE
BH,  SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADYANCED MANUALLY

SOIL TESTS
Qu  UNCONFINED COMPRESSION LV, LABOHATORY VANE
Q UNDRAINED TRIAXIAL EV.  FIELD VANE '
Qew . CONSOLIDATED UNDHRAINED TRIAXIAL ¢ CONSOLIDATION

Q4 DRAINED TRIAXIAL ' s SENSITIVITY
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s,

wp
lp

Cy

$u

. APPARENT ANGLE OF

ABBREVIATIONS USED IN THIS REPORT

i

SOlL._PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UMIT WEISHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DNY WEIGHT OF soiL (DRY DENSITY)
UNIT WEISNT OF SUBMERGED SOIL ‘
SPECIFIC GRAVITY OF SOLID PARTICLES G« %&-
VOID RATIO

POROSITY

WATER CONTENY

DEGREE OF SATURATION

LIGUID LIMIY

PLASTIC LIMIT

PLASTICITY INDEX -

SHRINKAGE LiMIT

LIGUIDITY INDEX « m
P

CONSISTENCY INDEX mTi
P

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE
DENSITY INDEX » _.ma,_......_
Emax ™ S min
RELATIVE DENSITY D), 18 aL%0 usEn
HYDRAULIC NEAD OR POTENTIAL
RATE OF DISCHARGE
VELOGITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME
COEFFICIENT OF VOLUME CHANGE » D8
I+e)A

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = ngi_&.
i

TIME FACTOR » %Yr'm { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
BHEAR STNENGTH

EFFECTIVE COMESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

iN TERMS OF
EFFECTIVE STRESS

s+ 0 tan g

N ‘V'Elﬂﬁﬁr oF
TOTAL STRESS

SHEARING RESISTANGE, ,
Ty syt O tOnY

OR FRICTION

_ COEFFICIENT OF FRICTION

SENSITIVITY

g°*4
L3
G

mxE<e -~z
I
[~

SXGMmMEY ™ a qq e

zorw

o x -

GENERAL
. 31418
BASE OF NATURAL LOGARITHMS 2:7183

7ORING  NATURAL LOGARITHM OF @

ORI0GC  LOGARITHM OF ¢ TO BASE 10
TiME
ACCELERATION DUE TO ORAVITY
VOLUME
WEIGHT
MOMENT

FACTOR OF SAFETY

TR STR

PORE PRESSURE
NORMAL STRESS

NORMAL EFFECTIVE STRESS [ i3 Auo umr)

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( ji IS ALSOD um:) _

MODULUS OF LINEAR DEFORMATION. { YOUNGS' mm.m

, MODULUS OF SHEAR DEFORMAYION

MODULUS OF COMPRESSIBILITY
COEFFICIENT OF viISCOSITY

EARTH pnassugg

'DISTANCE FROM TOP OF WALL TO PUINT OF APPL!CA’I’W”

OF PRESSUNE

.ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VA”IO)J’
SUFFIXES IN EXPRESSIONS REFERRING TO WR“M, STRESS
ON WALLS

COEFFICIENT OF EARTM PRESSURE AT REST

 FOUNDAT IONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY,  DEPTH AND COMESION EYC. I 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



MEUTE: PIPE
ORGAN CO.
B. Bidg-

TAGGART

) L PRSP
. og =Q5ED GREENWICH _ STREEZ
EENWICH st

KEY PLAN
SCALE IN FEET
1000300 000 2000 3000 4000FT

RS

| LEGEND
40 30 0 40 8OFT ; ‘ Bore Hale
§ i -@— Cone Penetration Test
45 16 47 48 49 ‘$~ Bore Hole & Cone Test .
{} ‘é} {} ‘Q ﬂ}‘ 68 X Woter Levels established ot time
B - N of Fisld investigotion,
Z; APRIL & MAY 1978
&7 ] srg
] _ NO. | ELEVATION &;i;gmm’;f;
B.4F. CONE B.F.CONE §./F. CONE &./F COME
B4 CONE 100 75 S0 25 ON 10g 75 50 25 Qg W00 75 5025 QN et 45 659.8 673,483 | 79807¢
860 0o 75 5des o }’ .................................. e e deledef b el 46 | s62.9 673,282 | 798,234
4 - SAND TO SILTY SAND ] ISP PR K Y DO
7 18 X ?/[ \sprot.0 TRACES OF GRAVEL - - : : g[ e 7t -5 S . a7 ) sezs 673,270 | 798314
B L 1 i Focedne s .
| MOHAWK CANAL Wi 6524 JUNE 1971 A4 s ') MRS Loose fo Vergy R SR ; PR 48 | 6623 | 673326 | 798.453
==Y 2L NP : A 49 | &s2.6 673,006 | 798,605
k4 1] MO NN NCEEE BN N
%
il iy S AL
e ) % ¥
3 A
z ; ”. AT L
1 1 CLAYEY SHY TO SHT 243 c
) 2 1A 1144 ¥ P0LYOCe. SEAMS OF SILEY CLAY, TRACES OF SAND Jog ® 3
q 1 3 L[P 2515 LT L i 4 14 Firm to Very Stiff -
530} 1 ¥ 4 4 3¢
- ! ¢
A * / 1 il ! A il — NOTE —
SERgY { 1 LA g ) te The boundoriss between soil strofo have been estobiishad only ot
¥ { 3 'l z4334 23 3 1 4 15 Bors Hole locations. Between Bore Holes the boundaries ore ossumed
oy % % ] I | E2s d 520 from geclogico! evidence ond may be subject to considerable error.
T f i , b
;& % % » LT 3 ] }H 2t
N 10 ke P %
% I b PR % 54 ; “@
10 / | O G ol g
}’( ] Z 7075 £ » 2
| } s 1 sir : i z
‘] : 9] bq 51 §{ TO CLAYEY SILT % | AT DESCRIFTION
ﬁ% AR 55106 |
SO0 %’m%%m% 5;‘2‘{ i Hard 18 5068
! iy 2 | H : LA -
. 7%%?@%?@(!7@@ oY % ; . 14 4 DEPARTMENT OF TRANSPORTATION & COMMUNICATIONS
PROBABLE BEDROCK X USSR A IS ) ' DESIGN SERVICES 8RANCH — FOUNDATION SECTION
590 - . 25 390
= AHIH EASTWARD CANAL
_ HIGHWAY NO. BRANTFORD EXPRESSWAY oist No_4
580 . 580 o BRANT CIIY OF BRANIFORD
PROFILE ' Twe. Lot con.
SCALE o
B ‘ , : BORE HOLE LOCATIONS & SOIL STRATA
VERT IWQF? . SUBNID. A B. | CHECKED:, T | WP NO. 70— 68~ 04 DRAWING N
| i o oRawn B cascxsa/ﬁ’_ziosm,:*:—}tezz 1-11022A
I DATE lome 15, 1971 | SE NO. BRDGE DRAWING NO,.
AP??QVE%& T MO,
REF.NG. 8 86-49 BEERCI#RL sé‘@_:i—fcn ENGINLER E?CQN e




OVERSIZE
' DRAWING



Foundation Section Room 107, Lab. Bldg.,
' Fwy. L0l & Keele St.,
Tel 2L8w3282 Downsview L&k, Ontario.
(Area Code L16)

July 21, 1971
M.M. Dillon Ltd.,
120 Main St.,
GALT, Ontario.
Attention: Mr. A. Kobelak, P, Eng.,
ject Manager
Re: DBrantford . #2

WP, 70-68-0ely  W.0. T1=11022
Dist. #4 (Hamilton)

Dear Sirsg

As requested in your letter, dated July 1L, 1971, we have
reviewed the soil information in the vicinity of B.H.'s 28, 29, and 13
on the abovementioned project. We would not advise increasing the
net-bearing pressure on the soil beyond the value of 1.3 t.s.f.,
recommended in the report and suggest that piles be used to support the
structure where necessary.

Yours very truly,
KA BT

K. G. Selby,

Supervising Foundation Engineer
Fors

A, G. Stermac,

Principal Foundation Engineer

KGS/ht

c.c.: Messrs, A.P. Watt
J.L. Keen

Foundation Files
Gen, Files



(3.2) Open Channel

To reshape the connecting open channel section between the
two culvert segments, cuts and fills will be required. A1l slopes
should be constructed with 2:1 slopes.

(a) The fi1l sections should be constructed according to
current MTC Standards. Granular 'B' is recommended as fill

- material. The top 12" (on slope) should consist of
Granular 'A' to act as a filter. This zone should extend to
the observed high water level. To protect the slopes
against erosion, rip-rap should be provided.

(b) An approxfmate 12" thick Granular 'A' filter blanket
should be placed on the cut slopes. Rip-rap should be pro-
. vided as a means of protection against erosion.

4. GENERAL COMMENTS

This memorandum supersedes the 'Discussion and Recommendations'
- part of Foundation Investigation Report W.0. 72-11085 issued on
November 1, 1972.
| The memorandum should be attached to the above guoted Foundation
Report. _
Should additional information be required, please contact our Office.

(.P Qu gy
p. PAYER
Senior Engineer

for: K. G. SELBY
Supervising Engineer.

. J, Orr

. R. Davis

. S. Pillar

. R. Robertson

J. Giroux

D. Gunter

G. A. Wrong

P. Lewycky

M. M. Dillon Ltd., Mr. A. Kobelak

Files
Record Services

J. Anderson )
R. Fitzgibbon) Memo only

c.C.

YD TI
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3. RECOMMENDATIONS

Our modified recommendations in connection with the newly proposed
culverts and open channel construction are discussed below.

(3.1) Culverts
(a) Excavate muck in creek bed to its full vertical extent.
Horizontally, the subexcavation should extend for a minimum
‘dﬁstance of 5 ft.'beyond the culvert sides, and replaced
with suitable Granular material.

(b) A minimum 18" thick pad, consisting of Granular 5A' is
required at the underside of the proposed box culverts.

(c) Net safe bearing capacity of 1.25 t.s.f. is suggested
for the new box culverts.

(d) Since the compaction of the Granular 'A' pad and forma-
tion of the culvert floor requires dry conditions, a dewater-
ing scheme will be necessary. This dewatering scheme may
consist either of interlocking sheet piling driven to an
approximate distance of 3 ft. into the cohesive stratum

(i.e. Elev. 642%) or, an oversize excavation with perimeter
ditches. These ditches should have a depth of 2 ft. below
the bottom of the Granular 'A’ pad.

(e) Long term settlements will take place within the cohe-
sive deposit due to the culvert and embankment loading. It
is estimated that the magnitude of settlement will be in the
order of 1 - 2" under a 10 ft. high earth cover and 6 - 7"
below a 20 ft. high embankment.

A joint system should be designed to accommodate the.
differential settlement under various fill heights.

(f) The backfill to the culvert should be according to cur-
rent MTC Specifications. However, it would be advantageous
for the backfill to consist of similar material as the
existing creek banks (i.e. silty sand).
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Ontario , Memorandum

To: Mr. G. C. E. Burkhardt From:  Soil Mechanics Section
. Regional Structural Planning Engr. Geotechnical -Office
Central Region West Building, Downsview
3501 Dufferin St., Downsview
Attention: Mr. W. M. Killin pate:  April 7, 1975
Our Fite Ret. W.P. 40-74-05, -08 . ‘ In Reply to |
Subject: ‘ 'ADDENDUM TO FOUNDATIPN INVESTIGATION REPORT

FOR THE PROPOSED EAST WARD CREEK CULVERT(S)
W.P. 40-74-05 under B.S.A.R.
W.P. 40-74-08 under Murray St.
Brantford Southern Access Road
City of Brantford, District #4

1. INTRODUCTION

Since the issue of our original Foundation Report W.0. 72-11085
(formerly W.P. 70-68-04) dated Movember 1, 1972, new proposals have been
submitted for the construction of the future East Ward Creek culverts by
the B.S.A.R. Design Committee.

The new proposals call for construction of a single celled box
culvert (9' X 12') under B.S.A.R. and a similar type culvert under
Murray St. A reshaped open channel will connect the culverts. The invert
of both culverts will be at Elev. 648+, A continuous, 9' X 12' S.P.P.A.
culvert with invert level at Elev. 642-643 was proposed previously at this
site. The G of the future culvert will remain almost the same as formerly
proposed. ' ' _
In view of the current proposals, we have reviewed the validity of
Foundation Investigation Report W.0. 72-11085 and our comments are as fol-
Tows: \

2. SUBSOIL CONDITIONS

For subsoil information, reference should be made to Foundation
Investigation Reports W.0. 72-11085 and W.0. 71-11022 (formerly
W.P. 70-68-04). We beljeve that the factual data contained in these
Reports pertaining to the subsoil conditions will prove to be adequate for
design and construction purposes. \
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MEMORANDUM
" To Mr: J. G. Forster, (2) Frow:  Foundations Office, _

' Senior Soils Engineer,: Design Services Branch,
Southwestern Region, West Bldg., Downsview.
London, Ontario.

ATTENTIDN: . Dare: October 5 , 1972.
fiuk Fiue REF, N REBLY 1D mv 1 wfd

SUBJELT:

FOUNDATION INVESTIGATION REPORT

For
The Modified Proposal of the
Eastward Creek Culvert
Brantford Expressway #2
District #4 00
W.0. 72-~11085 —— P G G e

2ttached we are forwarding to you our detailed
 foundation investigation report on the subsoil conditions
existing at the above-mentioned site. o

We believe that the factual data and recommendations
contained therein will prove adequate for your design'
requirements. Should édditional information be required,
please do not hesitate to contact our Office.A

Yitrnans,

A. G. Stermac,
,AGS/ao ' PRINCIPAL FOUNDATIONS ENGINEER.
Attach.
ce: E. J. Orr
B. R. Davis

A. Rutka

A. McConnell

C. R. Robertson ' : -
B. J. Giroux | - /
A, P, Watt Foundations Files

J. R. Roy Docunents

G. A. Vrong
B, A. Singh
M. M. Dillon (Galt) =« A. Kobelak
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FOUNDATION INVESTIGATION REPORT
For
The Modified Proposal of the
Eastward Creek Culvert
Brantford Expressway #2
W.0, 72~11085 =~ W.P. 70-68-04

1. INTRODUCTION:

During the Brantford Expressway design subcommittee
meeting on August 9, 1972, it was decided that a soil investi~
gation should be carried out along the proposed eastward creek
culvert. Subsequent to the meeting Mr. J. G. Forster, Senior
Soils Engineer, Southwestern Region, confirmed the request for
the investigation in a memo dated August 14, 1972, The present
proposal of the eastward creek culvert utilizes the existing
- creek bed along the larger portion of its length, thus the
alignment differs considerably from the one previously proposed.

The purpose of the recent investigation has been (a)
to establish subsoil conditions at and below the prop&sed culvert
excavations, (b) to determine dewatering problems in the
excavations on account of the presence of susceptible soil strata,
. (¢) to predict consolidation settlements along the section where
a £ill will be constructed above the culvert, (d) to recommend
safe design loads at the bottom of the proposed arch culvert.

Presented in this report are the results of the
investigation together with comments concerning above problems.

2. PIELD AND LABORATORY INVESTIGATIONS:

The recent investigation consisted of six sampled -
boreholes, placed in the creek, by employing a portable raft,
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Shallow holes, drilled previously ahd lbcated on the banks of
the creek were also used to estimate soil stratigraphy. Al
conventional diamond drill adapted for soil sampling purposes
was used to advance the holes. Samples were recovered by means
of split~spoon and Shelby tube samplers. In situ undrainéd
shear strengths were determined in the borings by field vane
tests.,

Laboratory unconfined and quick triaxial tests were
performed on undisturbed samples and the bulk densities calculated.
Several Atterbery limit tests and grain size analyses were
carried out in order to define physicalKCharaGteristics and
predict soil behaviour under unbalanced hydrostatic pressures.
On the attached borelog sheets there are the results of all
the field and laboratory tests.

The 1ocatlons of the borlngs are marked on Draw1ngs

$72-~11085A, B & C. ' The estimated stratigraphical profile shown
| on the drawings are based on the borelog sheets.

. 3. SUBSOIL CONDITIONS:

Boreholes located on the banks of the creek revealed
a surficial deposit of fine sands, silty sands and gravelly
sands., The lower boundary of this stratum lies around elevation
644650 ft. This material was described at some length in our
original report, numbered 71~11022 under section (4.3). To
avoid redundancy it will not be repeated here, This sand and
silty sand layer was entirely missing along the creek bed. The
surficial layer in the creek was identified to be black organic
muck of some 5-6 feet thickness, extending to approximate
elevation 645-646 ft., The organic layer contains mainly silts
and it is very soft with natural moisture contents in excess of
55«60%. This material has no engineering values.

Underlying the black muck a deép deposit of clayey
gilt.with irregular layers of silt and thin seams of silty
‘clay was found extending to elevation 583-597 f£t. This is the

“UOB



predominant deposit in Brantford and as such was discussed

~in all of our previous reports dealing with the proposed |
expressway (See Reports #71-11021, 71-11022, 71-11024, etc.).
This stratified stratum under the creek bed was found to exhibit
somewhat higher plasticities than elsewhere, pure silts béing
present mainly in the deeper elevations. The undrained shear
strengths of the clayey silts under the proposed culvert invert
is estimated to be 1000 ~ 1200 p.s.f.

' Following the laminated deposits, glacial tllls were
observed, consisting of clayey silts with traces of sand and
gravel, and silty sands with clay and gravel. The glacial deposit
'1ies more than 50 ft. below the creek bed, thus will have no
effect on the construction of the culvert. _

The water level of the eastward creek during the field
work was measured to be at elevation 652.2 - 652,.3 ft. The
depth of water of the creek varies befween 1.0 £t. and 2.5 ft.

4. DISCUSSION AND RECOMMENDATIONS: ,‘fﬁ@w ot /MMMW
N ' “ ’“M /’1 7/'? 5 y]

4.1) General:
The present proposal calls for the construction of a
19% 14" x 12' 2" multi-plate égch culvert to replace the existing
culvert will be

eastward canal. The upstream end of t
immediately east of the Eagle AQ&\mAlf ed St. bridge, running-
easterly for a distance of some 3p400 ft. A short section of
the creek, west of the Murrawaohax\rstructure will be built

as open channel. The invert of the Qrch culvert will be around
elevation 642 - 643 ft., some 7 = f&c below existing creek
bed. The culvert will be crossed/by séyeral fills, proposed

to be built to carry the expresspay, Grégnwich St. and certain
ramps. The depth of cover over/the culvéﬁt at these locations
will range from 6.5 ft. up to 26 ft. o |

.

- 4,2) 8011 Strdthraphy

Soil stratigraphy along the proposed culvert is shown
on Drawing #72-11085A, B and C. The uppermost spratum was



identified to be sand, gravelly sand, silt and sandy gilt,
extending to elevation 644-650 ft. The existing creek bed

is covered by a 5-6 ft. thick black organic muck. Under the
sands and the muck, clayey silt with irregular seams of silt
and silty clay were found within a considerable depth. The
coﬁsistency of this layer var}gs between firm and very stiff.

%\

4.3) Dewatering of the Excévations:

Excavations for the culvert will extend to‘%levation
640 - 642 ft. depending on the th;ckness of beddmng The
average water level is at elevation 652 ft., someflo - 12 ft.
hlgher than the excavation bottom. The fine sands, sandy silts
and silts are highly susceptible to condmtlang "of unbalanced
hydrostatic heads. The base of the excavat;ons will, however,
likely be within the irregularly stratlfled clayey silts. To
evaluate the behavmouﬁﬁof this materlal when subjected to
hydrostatic pressures is very dmffmcult/ on account of the
presence of random seams. It is assuyad\that the silty clay
- and clayey silt seams have sufficiegé\cohesion to resist uplift
pressures. The silt seams and pmcgéts, having no internal
strength, will become 'quick' an@f@ill boil in the excavations
under unbalanced water head. B¢§eholes placed in the creek
bed indicated that soils w1th1¢ the zone effected by the future
excavations contain mainly clayey silts, thus no blow out of .
the bottom may occur. Notwmthstandlng it is anticipated that
some. silt and sand 1ntrusmans will be encountered along the
length of the culvert, capslng unstable conditions. In view of
the above, provisions sh&ula be provided for a dewatering scheme.
Such scheme may consisgfof driving interlocking sheet piles
down to a distance below the bottom of the excavation equal to
or greater than the H%ight of prevailing water head above it.
In adopting this scﬁeme water from the excavation may be pumped
out, without 1nduc1ng quick conditions. '

Other dcwaterlng schemes such as construction of an

oversize excavation and pumping from shallow perimeter sumps, Or

O'..s
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a well point system could most probably be équally effective.
Their effectiveness, though, cannot be established without’
the benefit of a full scale field test.
Whether the feasibility of these alternatives should be
established in the design stage or whether it should be 1eft
to the Contractor to choose his own method is a matter ‘hat
should be discussed and decided upon, It should be bgrne in
‘mind that the effectivenesé\of one of the dewatering/schemes
is already established. |
We feel that the chdace of the dewatering scheme should

remain the pxerogatmve of the ontractor. The d¢sign should
only specify that the integrityiof the bottom of the foundation
excavation shall be preserved uﬁ&er any and a circumstances

and conditions. A method to achleve this cmuld but not necessarily
should be shown on the design dan1ngs. Thé Contractor's

attention should, . though, be drawn to the, fact that unless an
appropriate dewatering scheme ‘is applled the deterioration of

- the excavation bottom may occur and 1t w111 be his respon51bmlmty

to rectify it and it will be at his expense.

4,4) Settlements: ,f \

5

a) Long term settlements will take placé under the arch culvert
along those lengths, where addltlonal £ills will be
constructed over the culvert due to the consolidation of
cohesive strata. ConsolydatLOn settlements were calculated,
using laboratory compraﬁsmmn curves. Two such curves (void~
ration versus log. pre&sure) are shown on Fig. #1 & 2.
Stresses caused by the embankment loads ware computed by the
elastic theory accoyding to Boussinesd. It appears that
critical conditioné may arise around culvefﬁ Sta. 22+00
near the west abwtment of the eastbound strﬁcture, where
differential seﬁ%lements could cause culvert deformations.
As a consequence settlements were calculated under this

. location (finite end condition).
Assuming the height of the approach £ill to be 20 ft,
settlements beneath the culvert will be around 6-7 inches.
In the case of a 26 ft. approach £ill the predicted

settlements will be 11 - 12 inches.
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The rate of settlements will likely be realtively fast,
since pore pressures will dissipate along the more pervious
seams and layers., As a rough estimate some 10 years may

be assumed for 90% consolidation.

b) Small additional settlements are anticipated to take place
immediately upon placing the fills due to the elastic
deformations of the subsoil., Elastic settlements are not
‘expected to exceed 1 ~ 2 inches.

¢) Further settlements will also take place along the entire
length of the construction because of the lowering of
the water table. It is assumed that the creek water will *
be lowered some 10 ft., which in turn will permanently
'depress the groundwater in the adjacent areas. This increase
of effective overburden pressure will proauce gsettlements,
that will be roughly proportional to the descent of the
piezometric level. The magnitude of this settlement might
be in the order of 1-3 inches.

4.5) Bearing Capacity of the Subsoil:

Below the proposed invert elevation the‘clayey silts will
support safe design loads of 1.2 t.s.f. No bearing capacity
problems will be encountered below the arch culvert, due to the
imposed vertical loads. Corner bearing pressures will, however,
exceed the allowable bearing capacity, under high f£ills and
railway crossings. At these locations beddings should be so
designed as to be able to distribute the applied stresses to
such an extent, that the remaining stresses at the interface
of the bedding and the in situ soil be not more than 1.2 t.s.f.

It is estimated that along the length of the culvert, where
stresses at the haunches will be between 4 t.s.f. and 5 t.s.f.
the bedding should horizontally extend to a distance of 6 ft.,
measured at the top of the corner radius of the pipe arch. - The |
depth of the bedding below the culvert invert should be at least
30 inches as shown on Fig. #3.

At those locations where the applied stresses on the haunches
of the arch culvert will be between 5 t.s.f. and 6 t.=.f., the



depth of bedding should be increased from 2.5 ft. to 3 ft.
The horizontal extent of the'backfillh may remain 6 ft.

Along the length of the culvert where stresses at the
haunches will be 4 t.s.f. or less, bedding dimensions used in the
Mr. A. Kobelak of M, M. Dillon
972, Subcommittee meeting -

preliminary design - submitted

& Company during the August 30,
are acceptable,
Bedding at the haunches should be constructed with
granular "A" material, compacted to @t least 95% Proctor
density. It is to be pointed out, tﬁ@t the bottom of the
excavation must be entirely dry and uﬁ@msturbed in order to
achieve proper compaction. \
It is felt that the removal of»sheet piles after
complétion of the bedding might cause sqm loosening of the in
situ soil and the granular "A", resultibq in a small lateral
displacement of the bedding. In our éstima e this lateral yield
would not be more than 1 inch, at bmth sides . Removal of the
sheet piles should, therefore, depend on whatﬁar or not the culvert
could tolerate such a movement. f ’ \ ‘
Regardless of above comments it is recommended that in
the event of using sheet piles at those locations whexe stresses
at the haunches exceeds 5 t.s. f., piles be left in ﬁlace to

facilitate proper compactlon of the backfill.

5. MISCELLANEOUS:

The field work carrled out during the period of
August 21 - September 74/ 1972, was supervised by Mr. P. Korgemadgi,
Project Foundations Engmneer.

Equipment ugéd was owned and operated by P.V.K. & Sons
Drilling Company, Burford Ontario.

This report was written by Mr. A. K. Barsvary, Senior
Foundations Englneér and reviewed by Mr. K. G. Selby, Supervising
Foundations ananQr



i,

S

L @@%ﬁ 7

A, K. Barsvary, P. Eng.
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AXB/ao K. G. Selby, P. Eng.

October 4, 1972,
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To: Mr. G. C. E. Burkhardt From:  Soil Mechanics Sectionﬁfﬂ »&? gﬁgﬁ:W%@
. . Regional Structural Planning Engr. Geotechnical Office
- Central Region _ West Building, Downsview
3501 Dufferin St., Downsvwew
Attention: Mr. W. M. Killin Date: April 7, 1975
Our File Ret. W,P, 40-74-05, -08 In Reply to
Subject: ADDENDUM TO FOUNDATIDN INVESTIGAT ION REPORT |

FOR THE PROPOSED EAST WARD CREEK CULVERT(S)
W.P. 40-74-05 under B.S.A.R.
W.P. 40-74-08 under Murray St.
Brantford Southern Access Road
City of Brantford, District #4

1. INTRODUCTION

Since the issue of our original Foundation Report W.0. 72-11085
(formerly W.P. 70-68-04) dated November 1, 1972, new proposals have been
submitted for the construction of the future East Ward Creek culverts by
the B.S.A.R. Design Committee. '

‘l' The new proposals call for construct1on of a single celled box
culvert (9' X 12') under B.S.A.R. and a similar type culvert under
Murray St. A reshaped open channel will connect the culverts. The invert
of both culverts will be at Elev. 648+. A continuous, 9' X 12' S.P.P.A,
culvert with invert level at Elev. 642-643 was proposed previously at this
site. The G.of the future culvert will remain almost the same as formerly
proposed.

In view of the current proposals, we have reviewed the validity of
Foundation Investigation Report W.0. 72-11085 and our comments are as fol-
Tows:

2. SUBSOIL CONDITIONS I | oo

For subsoil information, reference shcqu be made to Foundation
Investigation Reports W.0. 72-11085 and W.0. 71-11022 (formerly
W.P. 70-68-04). We believe that the factual data contained in these
Reports pertaining to the subsoil conditions will prove to be adequate’For

i 3

design and construction purposes.




3. RECOMMENDATIONS

(3.1)

Our modified recommendations in connection with the newly proposed
culverts and open channel construction are discussed below.

Culverts

(a) Excavate muck in creek bed to its full vertical extent.
Horizontally, the subexcavation chould extend for a minimum
distance of 5 ft.+beyond the culvert sides, and replaced
with suitable Granular material.

(b) A minimum 18" thick pad, consisting of Granular 'A' is
required at the underside of the proposed box culverts.

(c) Net safe bearing capacity of 1.25 t.s.f. is suggested
for the new box culverts.

(d) Since the compaction of the Granular 'A' pad and forma-
tion of the culvert floor requires dry conditions, a dewater-
ing scheme will be necessary. This dewatering scheme may
consist either of interlocking sheet piling driven to an
approximate distance of 3 ft. into the cohesive stratum

(i.e. Elev. 642+) or, an oversize excavation with perimeter
ditches. These ditches should have a depth of 2 ft. below
the bottom of the Granular 'A' pad.

(e) Long term settlements will take place within the cohe-
sive deposit due to the culvert and embankment loading. It
is estimated that the magnitude of settlement will be in the
order of 1 - 2" under a 10 ft. high earth cover and 6 - 7"
below a 20 ft. high embankment.

A joint system should be designed to accommodate the
differential settlement under various fill heights.

(f) The backfill to the culvert should be according to cur-
rent MTC Specifications. However, it would be advantageous
for the backfill to consist of similar material as the
existing creek banks (i.e. silty sand).



(3.2) Open Channel

To reshape the connecting open channel section between the
two culvert segments, cuts and fills will be required. A1l slopes
should be constructed with 2:1 slopes.

(a) The fill sections should be constructed according to
current MTC Standards. Granular 'B' is recommended as fill
material. The top 12" (on slope) should consist of
Granular 'A' to act as a filter. This zone should extend to
the observed high water level. To protect the slopes
against erosion, rip-rap should be provided.

(b) An approximate 12" thick Granular 'A' filter blanket
should be placed on the cut slopes. Rip-rap should be pro-
vided as a means of protection against erosion.

4. GENERAL COMMENTS

This memorandum supersedes the 'Discussion and Recommendations'
part of Foundation Investigation Report W.0. 72-11085 issued on
November 1, 1972,

The memorandum should be attached to the above quoted Foundation
Report.
Should additional information be required, please contact our Office.

Pl%

P. PAYE
Senior Engineer

for: K. G. SELBY
Supervising Engineer,

Ory

. Davis

. Pillar

. Robertson

Giroux

Gunter

. A, Wrong

. Lewycky

M M. Dillon Ltd., Mr. A. Kobelak

Files
Record Serv1ces

J. Anderson )
R. Fitzgibbon)

‘UOOUJ("):OCU?TT
C_.;UU‘}:UCJ

memo only
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 10} ‘
JOB_ - 7011085 . LOCATION Co-ords, 15,673,07‘3 Ny 798,503 E, ORIGINATED BY fait
W.P._ 70=68-00 BORING DATE _ July 17, 1972 COMPILED BY AKB /.,
pATUM_Ceodetic . BOREHOLE Typg Holow Stem Auger CHECKED BY % ’
SONL PROKILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT oWy
o W IBLOWS/ FOOT PLASTIC LIMIT e |
51 o 91 ¢ e WATER CONTENT_.W | =
ool BRTTRR VI B v JSHEAR STRENGTH P.5.F. Wp w Wy oo | REMARKS
ELEV. D e | Pemmcrsmim s o
BEPTH DESCRIPTION 212> 12 w |9 UNCONFINED + FIELD VANE
el 2| " CB) W le QUICK TRIAXIAL  x 1AB VANE | WATER CONTENT %} ¥y
662,3|  Ground level D 0« 1000 2000 10 20 30 jpc rlorsASICL
OfF 4 b i
0.0{Fine sand becoming | ‘ ko
gravelly sand. L1 i8S ) ee °
Compact to Dense L E L ' © .
N po o9k (&)
Brown ": I 88 .1 37 ”%? ’ 0 18 7% (7
6L8.9 et ©° S '
13.h q
W61 58 28 i 0 17623
Clayey silt with TR TS ' N
irregular seams of ¥ ¢ B ‘
silt and silty elay. || Mot o L2 o) 0 2}
. 11110 | 858 | 28 L . ok 0 072 28
| 1.1 85 1 22 et
EAEEN Y 1 o
Stiff to Very StAff || Lys sy _ o
TP » ks
s T o5 o8] 630 ' 123
Grey and Brown T "““";”““
N s I8 d
AT TSSTI8 4 )
620.3 9B I8 fodmrf

OFFICE RE?O'N SOIL EXPLORATION

02,0 End of Borehole

20
159-5 % STRAIN AT FAILURE
0 '



OFFICE REPOR.\I SOlL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 102

FOUNDATIONS OFFICE

JOB__ TP-11085 LOCATION Cowords. 15,872,732M; 798,827 B, ORIGINATED BY __PM
WP 70-£8-00 BORING DATE _ July 19, 1972 ' COMPILED BY_AKB ,
DATUM___ Geodetdc BOREHOLE TYPE Washboring BY Casing CHECKED BY %gm%_@_
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oWy
e s 1BLOWS/ FOQT PLASTIC LIMIT wWp | bl
8| « 81 ¢ . |WATER CONTENTW | &
ELEV glw | w | &) A [SHEAR STRENGTH P.5.F. wo W Wi @8] REMARYKS
DEPTH DESCRIPTION 1z > 12 5 o unconemen + FIELD VANE a
ox g™ _g w le quick TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
€55,0| Ground Level n i ~ 10 20 30 jpcrlorsasicL
0.0 : . 155 | 13
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n; YO BTV 5185 | 23 o
Sandt. ‘ L
s 28] ©°
s
6ih.0 Compact . Z}; 55 i‘g
11.0[Seams of silt and 61785712 o 1 676 17
) ciay;y 511t f porel Q 0 282 16
; . & - ,
6385 Stiff 7 185 10] ¢6ho o o 078 o¢
16.5] End of Borehole

20
1545 % STRAIN AT FAILURE
10



OFFICE RE?OR.\) SOIL EXPLORATION

—

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

jop 72-11085

W.P. 70-68.00
DATUM. Gaodetic

LOCATION
BORING DATE

RECORD OF BOREHOLE
Co-ords. 15,672,L05 N3 799,169 B,

FOUNDATIONS OFFICE

N2 103

ORIGINATED BY M

July 20, 1972

BOREHOLE TYPE Washboring, BX Casing

COMPILED BY_AKB,
CHECKED BY .zl

SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oWy |
= WoEBLOWS / FOOT PLASTIC LIMIT e
6l e 81 & .. |WATER CONTENT.W | &
ELEV alw | w | &| & [SHEAR STRENGTH P.SF. wp w W, | ®& | REMARKS
Seprl  DESCRIPTION S12] > [ 8] 5 fo unconemep + FIELD VANE : e
2l Z| " %. @ e QUICK TRIAXIAL x 1AB VANE | WATER CONTENT % ¥ ,
652.8|  Ground Level % a1 ™ : 10 20 30 1pc riGRSASICL
0.0\Gravelly sand, some | .| 1 | 8§ 2 : ,
silt. PSS 10 éso e 18 &7 (15)
Very loose to Compact. [371 85| 14 o
6hl.3 o T | 861 18
8.5 |Clayey silt to silt. ,
et
e 0 176
638.3 Stiff et t—g] 61O = 7 23
14,51 Bnd of Borehole

20
595 % STRAIN AT FAILURE
10



OFFICE RE?OP.N SOl EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 104

Co-ords. 15,672,531 N3 799,660 E.

FOUNDATIONS OFFICE

™
ORIGINATED BY -

JOB__, 72-11085 " LOCATION
W.P._ 70-68-00 BORING DATE July 20, 1972 COMPILED BY_A.£7.
DATUM Geodetic BOREHOLE Type Hollow Stem Auger CHECKED av
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UMIT W
o W Pglows/ FOOT PLASTIC LIMIT wmeWp | 2
Ol « 81 & ettt WATER CONTENT.W | = &
ELEV Elw|w | £] & [SHEAR STRENGTH P.SF. Wy W Wi @& | REMARKS*
BERTH DESCRIPTION =3 B g = § O UNCONFINED + FIELD VANE ' e
et 2 1" | 3] U | ouick tRAXAL  x LaB VANE | WATER CONTENT %} Y
665,31 Ground Level » s = \ 1020 30 Ip ¢ FiGRSASILCL
0.0
Slightly erganic $iliﬁ§% TTEE LT o
3 185 121y rop
65}4 .9 Stiff » 1N paerd Ty - o
10.4 | Silty sand. 5 Ss 1 2L b5 06821 5
652.1 . 6 | 58 179 o
13.2 Clayey silt to silt. 2088 1. 121 &80 - o 673 21
BE MY
' t T8 TS o
841ff ,’/ 0T eSS 4 ’
o W88 12 o 0 086 1l
639,8 i Willi2 185 | o] 6Lo
25,5 End of Borehole

20 '
1595 % STRAIN AT FANLURE
10



OFFICE REPO'\! SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUN!CAT!ONS“ONTAR!Q

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N© 105

FOUNDATIONS OFFICE

jop - 72-11085 LOCATION Co-ords. 15,672,658 Ny 800,207 E. ORIGINATED BY
W.P._ 70=68-00 BORING DATE _ July 18, 1972 COMPILED BYAKB
DATUM Geodetic BOREHOLE Typr Hollow Sten Auger CHECKED BY 5 @’féw
SOIL PROFILE SAMPLES “DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT —raWy
= W FBLOWS/ FOOT PLASTIC LIMIT wmeWp | 27
&5 81 & L T WATER CONTENT.W | 2 o
ELEV al = e o FSHEAR STRENGTH P.S.F. Wp w Wy i | REMARKS
SR DESCRIPTION 21215 | 2] 5 [ounconmnen  + FELD VANE e
o ;";::"’ . g W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %§ 7 |
658.5|  Ground Level - © W ' 10 20 30 JpcrlorSASiCL
0.0 |[Fine sand and gravelly:
sand. ol lss) 8 ¢
VP88 TPT o
650.5 {Loose to Dense TR TS ¢50 o
8.0 LS5 18 b
8i1t, traces of cla
’ ¢ v CREER o o 392 5
and sand. I4 g8 8 " A
7 188 T o 0 98 5
Loose to Compact 8 185 1.13 o
639.0 g s gl 6ho bt €3
19.5] End of Borehole

20
150-5 % STRAIN AT FAILURE
10 '



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 106
WP 70-68-00 BORING DATE  July 21, 1972 COMPILED BY AKB,
5
DATUM Geodetic BOREHOLE TYpE Washboring, BX Casing " CHECKED BY .S .
5OIL PROFILE - SAMPLES . DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT wemnWy
= @ [sLOWs/ FOOT PLASTIC LIMIT woWp |
6l « 81 e et WATER CONTENT—W | = &
ELEY Elw | w | &L & [SHEAR STRENGTH P.SF. wy w wo | 5| REMARKS
S DESCRIPTION 2l 215 2] 5 Jounconamedr o+ rmo vane | ° ' e
€121 18] © lequck raxial x 1as vaNE | WATER CONTENT %} 7y
660.1]  Ground Level nl @ v : 10 20 30 P.CFEIGRSASLCL.
o 0
0.0l5i1ty sand to gravelly® |1 | 95 | 1b v
' |sand. ' ©j.2. 188 | 12 -
NN o ,
Loose to Dense. o R o 2 54 (Ll
©-1.5 |88 | 28 6 ° L3 b6 {11)
- J 61 851 41 0 o
6L6.5 Brown "y
T3.6]811¢, tr: f clay, BN '
(il 5 |8iltstraces of clay. ' § T8 | 30
16.0|Sandy silt, some HEREREX o 2025 51 L
&40, gravel.  Compact L1307 88 | I gLo _ | o '

OFFICE REPOR.I SOIL EXPLORATION

20.0{ End of Borehole

20
1545 % STRAIN. AT FAILURE
10



OFFICE RE?OR.I SOIL EXPLORAT ION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ N

DESIGN SERVICES BRANCH

Jos

72.11088

W.P.

70-£8-00

paTum  Geodetie

" LOCATION

RECORD OF BOREHOLE N2
Co-ords, 15,672,825 N3 801,001 E.

107

BORING DATE
BOREHOLE TYPE Holleow Stem Auger

July 18, 1972

FOUNDATIONS OFFICE

_ orIGINATED By P
COMPILED BY_AKB |

CHECKED BY _werie

SOIL PROFILE SAMPLES DYNAMC PENETRATION RESISTANCE JLIQUID LIMIT Wy
peed W IBLOWS/ FOOT PLASTIC LIMIT emWp |, 22
51 g g ‘ . . , , WATER CONTENT..W | = 92
ELEV. Zjw| w €| B [SHEAR STRENGTH P.SF. wo w W | 35| REMARKS |
BEPTH DESCRIPTION sz > 2] 5 |O UNCONFINED + FIELD VANE o
2|l 2|7 3] © |e ouck TrianAL  x 148 vane | WATER CONTENT K3 4
£57,5 Ground Level v = 20 30 P.C. FIGR.SA.51.CL
0.0lGravelly sand, o '
s1ightly organic, hod 155 | 10
, R A e - o
LA lss 63 680
a3 Compact to Dense N RN p b3 56 (1)
10.2|S1lt, traces of sand é5 A —°
and clay. loose - 2 —=°
&2 .0 v IR o 011 80 9
15.5! End of Borehole

20 '
1545 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

.« SOIL EXPLORATION

OFFICE REPOR

DESIGN SERVICES BRANCH FOUNDATIONS QFFICE
RECORD OF BOREHOLE N2 108 g
JoB 72-11085 . LOCATION Co-ords. 15,672,978 N; 798,523 E, ORIGINATED BY _ECB
W.P. 706800 BORING DATE  August 21, 1972 COMPILED By AKB
DATUM__ Ceodetic BOREHOLE TYPE Washboring, NX Casing CHECKED BY oo
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE J LIQUID UMIT mecm W,
= w o 1ELOWS/ FOOT PLASTIC LIMIT we Wy o b
ol o 81 & e e .. |WATER CONTENT.W | 3 &
alw | ow | v JSHEAR STRENGTH P.S.F Wp w Wi @ w | REMARKS
ELEV. ® | o =~ SRR, ¢ DU o
BEPTH DESCRIPTION 2l > 12 = |0 UNCONFINED + FIELD VANE
2 AN % @ 1e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
652 .3 Water Level v @ ! 1000 2000 10 20 30 P.C. FIGR SA S1CL.
65;),? Canal Watexf ,::} 650
" | Black Muck o
6112,3 e 1138 5 0 vt 60
6.0 :
CRE I o
3 1T [P} ého P ! RN W V-1 ,
b ,
LTEs T © 0 0 7&\ 26
Trregular seams of L 9 | o "1 o122
1%
reddish-brown and (e | 630 °
: g I
grey clayey silts 7 | Lo 2000 belH 121
+ 3
and grey silts with |17
B85 1 ©
traces of ¢lay. ) 620
s b Jpptods 2271
% , |
Stiff to Very Staff |LIl L ' + 212000
i 10188 g o® | - o 27325
» 610
// .
11 [ 85 113 °
// \
12.1.85 1 23
// 600 d—d O
596.8 \ -
25 g OTaeTa T o 58 L 22 - o 2 58211
Clayey silt,traces offys ‘ ’
£91.8|sand & gravel, V.Hard et FIEE IR il : D
60.5| FEnd of Borehole

20 ’
1505 % STRAIN AT FAILURE
10 '



MINISTRY OF TRANSPORTATION AND COMMUNiCATIONS*OMTAR!O

DESIGN SERVICES BRANCH \ FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© 108A
Jos__72-11085 LOCATION Co-ords. 15,672,618 N3 798,940 E. ORIGINATED gy OB
W.P.__70-68-00 BORING DATE _Aug. 22, 1972 cOMPILED BY _*KB/
DATUM____Ceodetic BOREHOLE Typg Washboring, NX Casing CHECKED BY ./
SO PROFILE - SAMPLES DYNAMIC PENETRATION RESISTANCE JLIGUID LIMIT ——ee¥y
o= w o FBLOWS / FOOT PLASTIC LIMIT W | =
51 o Qf & e WATER CONTENT—W | = &
ELEV &)W w | w | @ JSHEAR STRENGTH P.S.F We W wi & @ § REMARKS
Sepr| - DESCRIPTION 121> | 9] » |ounconrmen 4 RED vaNe ' el
el 217 131 & |o auick rrianiac, x 14 vane | WATER CONTENT %} Y’
652.2 Water Level v & bt 1000 2000 0 20 30 PC FIGRSA S CL.
£50.4 1 Canal Water =7 €0
1.8 == ’
gh7.7 1 Black Muck : W TTES I os-i-—--
L.5| Irregular seams of [
slayey silt ahd silt 5T TR 9 = 121
with traces of elay.| ¥ 5155 T F] 6o + \ & 0 062 38
1
Firm to Very Stiff hof o] M ? + » 2000 fowmiall B
A S T TW | P 9. + 5 12000 ® 123
" 630
Grey & reddish-brown 6.1.88 .19 o
. 1 \ P A .
£23,2 A7 L W P o N 123

OFFICE RE?OR.d SOIL EXPLORATION

29.,0] End of Borehole

20
1595 % STRAIN AT FAILURE
10



OFFICE REPOI‘\S SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=—ONTARIO )

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE-

RECORD OF BOREHOLE N© 109
JOB_ 72-11085° ! LOCAT’ON Co-~ords. 15,572,1118 Ny 799,5111 E. OR‘GlNATED BY ECH
w.p 70-68-00 BORING DATE August 23, 1972 COMPILED BY Af% F
pATUM__ Beodetic BOREHOLE Typg Washboring, NX Casing CHECKED BY
Fi AM DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT swmW,
SOl PROTLE 2AMPES 1w [siows/ Foor PLASTIC LIMIT —wp |  Z
51 o gl = e WATER CONTENT_.W | = &
ELEV & b w & b SHEAR STRENGTH P.S.F. Wp W Wy m\.&; REMARKS ~
 SERTH DESCRIPTION 12| > | Q] > O UNCONFINED + FIELD VANE .
H , el 217 | 3] © |e quick triaxial  x tap vang | WATER CONTENT %] 7y
€52,1] Water Level ¥ m oW 1000 2000 10 20 30 P.C.EIGR SA.51.CL.
6‘;(:: g Canal. Water i; 650 '
6 ‘ Black ¥ock :.._
h5.7 4188 0 o
5.4 H
2 55 6 O ) 0 0 ?9 21 )
(R M Q o2 125
+*
L | 88 6 9 1 05841
. 0
AT 3] ot Ly 128
Irregular seams of +
- 2 630
grey and brown clayey y b L= L3 + 52000 °
511t and grey silt 7
1 7 58 17 + 5 2000 ©
with traces of clay.
TS 620 o
‘g 3 + 22000
1 9 188 ] 26 (oY
Firm to Very Stiff P - & 52000
.o 08517 610 3
LA
B R it o
A + 22000
600 : \
// 12.1.88 [ .18 [+) 0 07327
e .
3857718 o
1%
s 590 =
585,21 o e meas
583.2841ty sand with ol.&eny:e 18 1 85 1111 6 17 37 32 1k
68.9] End of Borehole

20 '
1505 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH ’ FOUNDATIONS QFFICE
RECORD OF BOREHOLE N2 109A
WP 70-6800 BORING DATE  Aupust 2k, 1972 COMPILED BY AKB |
DATUM__Geodetic BOREHOLE Typg Washboring, NX Casing CHECKED avﬁ
SOL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT semeaWy
‘ -] W [8LOwWS/ FOOT PLASTIC LIMIT —Wp | 2
o] « 81 & et WATER CONTENT—W | = &
ELEY Elw|w|@| @ [SHEAR STRENGTH F.SF. Wo o w W | @] REMARKS
W DESCRIPTION w1E| > g w O UNCONFINED + FIELD VANE e
: 2| 21" | 3] @ | quick TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
€52.11  Water Level » o] W 1000 2000 10 20 30  {p C FIGRSASLCL
Lanal wWaier i
1.0 - 650
Black Muck e .
624?‘? j‘*?n, l SS [] ’ ow-g?
‘ . Hed
) - p PN 127
Trregular seams of s £Lo = 0 07822
clayey 8§11t and silt } )
with some clay. % T M ' il —o— | 119
iEss 119 ' _ b
2
. © 630
3 on’
SEAiff to Very Stiff % 6| W ™ | j-oy 121
1] . - .
622.6 AT : o 0 17326

OFFECE)‘REPOR‘\\ SOIL EXPLORATION

29,5| Bnd of Borehole

20
15¢-5 % STRAIN AT FAILURE
10 '



OFFICE REPOR‘N SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 110
JOB 72-11085 LOCATION Co~ords. 15,672.)628 N; 800,2’40 E. ORIGINATED BY PK
W.P._70-68-00 BORING DATE _ Sept. 6-7, 1972 COMPILED By AKB,
DATUM Geodetic BOREHOLE Type Washboring, NX Casing CHECKED BY _OFA7
501L PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT sy
- w falows/ FooT PLASTIC LIMIT e | 2
6 Q1 & L IwaTER CONTENTLW | Z 5
Of = ol u 5z
ELEV W oW v JSHEAR STRENGTH P.5.F, Wp W Wy @ g REMA%V?
W DESCRIPTION 12 - g w=  Jo unconFineD + FIELD VANE T '
el 217 3] U |o auick triaxiat x 1ap vane | WATER CONTENT %} ¥
652,2] Water Level % 3 1000 2000 1020 30 pc FlGRSASICL
650.6 Uanal Water P
1.6 o 650
Black Muck e ,
6h5.2 Sl T 5510 o o=t
7.0
2 188 1 b
M ST B 6ho 6 kg0 126
AL T Py ot 12l
L/
I R 1% om 125
L : 630 "
A 61851 19 o}
- / + '
Irregular seams of 7 L TW | P o T °f 123
brown and grey c¢layey L{] 620 .
)
511t and grey silt. bg 8188 | 13 .
ol .
R b o 126
Stiff to Very Stiff _ 610
M hn ] ss | 1c
»%
1w P > o 125
vd 00
12 [ 85 [ 13 o
bz
J EERLTE P o, 131 ,
590
»
583.7 3%
68.5]Silty send with Jorf i 156 | Lo o g gg %11; ?
© {traces of clay and o' 5 580 '
gravel, (Glacial Til1l); o
Dense to Very Dense lo'
57h. P, R TR O o 9 b7 33 11
78.2]  FEnd of Borehole /
Probable Bedrock

20
15¢-5 % STRAIN AT FAILURE
W




OFFICE RE?O#.J SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS« ONTARIO )

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

FOUNDATIONS OFFICE

NS 1m

Jos__T2-11085 ' Locarion_ Ceords. 15,672,7L6 N; 800,576 E. ORIGINATED BY -
WP, 70-68.00 BORING DATE Sept. 11-12, 1972 COMPILED BY__MKB/
DATUM Geodetic BOREHOLE Type Washboring N¥X Casing CHECKED BY L
SOIL PROFILE SAMPLES - |DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT ey
et W fBLOWS/ FOOT PLASTIC LIMIT mmwp | 2
ol & 21 & T WATER CONTENT—.W | = &
ELEV & Wl o SHEAR STRENGTH P.S.F. WPP W Wy @ in § REMARKS®
[W DESCRIPTION Bl E | > | €] > ]o unconanNeD + FIELD VANE e
o 21" % & e QuUICK TRIAXIAL % LAB vANE | WATER CONTENT % %
652,1 Water Level w &) ™ 1000 2000 10 20 30 P.C FIGRSA.S1.CL
6113,3 Creck Water = 650
) Black Muck T
645.8 TS T Py §
6.3
' 2 1sTE il o
’ 6h * O-H
// 31 6 S — 127
b
O A o g 120
o4 +
Irregular seams of HEES g 63 S—
brovn & grey clayey e Tmri * N 12l
silt & grey silt. 1 A
7188 |15 e 0 27721
S &2 b ’
SUiff to Very Staee ||| JB.JSS 113 q
L +
IR b kOt 128
2¢ 614
%
10 | 88 16 o
q £00
1]
LV
592.0 1185 5] o .
60.1] . @12 785 1 50 o 86324 5
|silty sand with |4 ‘o 590
e e e
. AR
boulder H7]13 | RC | 5E
e e e e e
traces of clay and ‘;d T 851759 580 ol
gravel., ‘;?,.9"
(Giracial Ti11) e’:ﬁi
§9
56,5 Very Dense o's 510
83.8| padrock  Dolomite é@f .
563.6 Sound 7}% 15 RG 93%
. 88,5] EIad of Borehole

20 '
1545 % STRAIN AT FAILURE
10



o

VCID
JOB NO.
"2.‘1 g.H, 110
TSAMPLE 4
1.20 DEPTH 16'-0"
Bt ELEV. 6362
-1, X Wy =
116 e ERREE Wo -
mm .
%\ W =
® ™ Ce = 0.241
1.12 ;
o |«
2 08— A
<1.08 < \
o N
5 N
> 1.04 £ \
EN
\\
1.00 N
N“ﬁx .
T
96
'9204 10 10.0
PRESSURE TONS/SQ.FT.
FIG., NO. 1
8.4,
SAMPLE
DEPTH
ELEV.
Wy =
Wp =
W o=
Le =
@
0]
ey
<t
[a%4
o
o
g
’m 1.0 0.0

PRESSURE TONS/SQ.FT,

ol O il

4

RATIO —PRESSURE CURVES

72-11085
1:02 BH, 110
Pd SAMPLE 7
ogl€03.97 1 DEPTH 2 95"
ELEV.622.8'
L% Wy = ;
-(?4 WP:
, \\ w -
3 = 0.738
o 1A \
Yo N
g .86 >
- \ \
— P,
Q .82 REY A\
N \
.78 TN
L
.74
'700.1 1.0 10.0
PRESSURE  TONS /SQLFT.
FI1G. NO. 2
B.H.
SAMPLE
DEPTH
ELEV.
W, =
Wp = .
W =
(0} Ce =
0
<
o
o
O
e
04 10 10.0
» PRESSURE TONS/SQ.FY.

o




" PROPOSED BEDDING

\

GRAN&}LAR A

COMPACTED TO
95% MIN, /

0

GRANULAR Al
COMPACTED T0
25 % MIN.

///////

UNCOMPzg;;SQESi\Q:S§£§§§§§§§b\
9\’1"1‘1‘1‘{"\‘1“\\5\\\\«\\\

| 8.105' 8.105' i

3
]

N'O’T&: '
IF STRESSES ON THE HAUNCHES ARE RETWEEN 4 t.s.f & 5St.s.f. THEN D=2.5FT.
IF STRESSES ON THE HAUNCHES ARE BETWEEN 5 ts.f. & 6t.s.f. THEN D=3.0FT.

CFIG. NO. 3
72-11085



=

Sy

w_

Wp
b

h
q
v
i
k
i

Cy

Ce

4

Pu

S¢

ABBREVIATIONS USED IN THIS REPORT

SOiL._PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

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

%
SPECIFIC GRAVITY OF SOLID PARTICLES G ¥ «r

YOID RATIO

CPOROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

LIQUIDITY INDEX » m
\ P

CONSISTENCY INDEX = ..“IL‘_'_E_
P

YOID RATIO IN LOOSEST. STATE
; WOID RATIO IN DENSEST STATE

€ moy €

DENSITY INDEX =

max ~ € min
RELATIVE DENSITY D) 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOGITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

. - e
COEFFICIENT OF VOLUME CHANGE »
Zl e) Ao
COEFFICIENT OF CONSOLIDATION
COMPRESSION INDEX * —rD8rr
Diog O

TIME FACTOR = -E&V;!-« { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPYT IN TERMS OF

EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | 7y« ¢+ O ton ¢
OR FRICTION

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRIGTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
TOTAL STRESS

TyeCyb O fON P

"
e

logea oR In g

GENERAL

* 31416
BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF @

logwe OR I0g @ LOGARITHM OF ¢ TO BASE 10

A ROMEY ™A Qg

2T r o

o

TIME

AGCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

. FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS .

NORMAL EFFECTIVE STRESS (T 1S ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { JL IS ALSO USED)

MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERAING 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
TV SPECIFIC GRAVITY, DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

KODULUS OF SUBGRADE REACTION

SLOPES

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



ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PERETRATION RESISTANCE 'N'» » THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD $PLIT SPOON SAMPLER

12 INCHES (NTO THE SUHSOIL,

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

DYNAMIC PENETRATION RESISTANCE ;- THE NUMBER OF BLOWS REQUIRED YO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COHESIVE $

IN THE FOLLOWING TERMS '~

CONSISTENCY

VERY SOFT
SOFT

FIRM
STIFF
VERY STiFF
HARD

5.5,

WS

§.8,
A8
(-8
&7

Qu

711
Qd

12 {NCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

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

'N' BLOWS/FT. ¢ LB.7/S0.FT.
0 -2 0 - 250
2 -4 250 - 500
‘4 -8 500 - 1000
8- 15 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.
1.8
0.8
F.5
R.C.

DENSENESS N BLOWS/ FY,

VERY LOOSE 0 -4
LOOSE 4 « 10
GCOMPACT ' 10 - 30
DENGSE 30 - 50

VERY DENSE = B0

THINWALL OPEN
THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

ROCGK CORE

PH.  SAMPLE ADVANCED HYODRAULICALLY

PM.  SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL

CONSOLIDATED UNDRAINED TRIAXIAL

DRAINED TRIAXIAL

L.Y.

A

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY



NO. 72-110858

:}{;.\J}é\“g' s

-
reiramcn
P

SEE DWG.

s KEY PLAN
Z ) SCALE IN FEET
- {1000 500 0 00 2000 000 A0C0ET
o= =, : =
T
¢, Y
R <
[3-1331:3 = { E G E N D
*é— Bore Hole
‘@ Cone FPenetration Test
-$' Bore Hole & Cone Test
-X-  Water levelr estoblished at time
- N . o . ¥ of Field vestigofion.
_ Q‘Oi %}08 : : sz : @EOSA - JULY & AUG. 1972
£33 . : L70
=y 1
an i
= !
s ; . TN P : O- ORD.NATES
" i PROFOSED Ip'-47d j2-27 . . < MATE
“n«-‘\ N ; N MUITi—~PLATE PIFE AFCH NG | BLEVATION e EAST
643 : 3 1 : 660 ”
- g d 22 0AND IO GRAVELLY SAND 1 O NIy RO I 0t 6623 13,673,075 | 798,503
T4 Compact to O o e -'-"; 162 655.0 }15672,732} 795.827
WP ) 103 652.8 1156724051 790189
-1 4 MOBAWE CANEL | 02 3 N i WS04 Rk
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