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INTRODUCTION

Dominion Soil Investigation Inc., Consulting Geotechnical
Engineers, have been authorized by GO-ALRT to conduct a soil
investigation at the site where the proposed GO-ALRT line
will cross Thickson Road in the Town of Whitby, Ontario.

The crossing is situated about 200 m north of the Thickson
Road and Highway 401 interchange, in a moderately built-up,

light industrial area.

The average grade of Thickson Road at the crossing is abdut
Elevation 94.8 m which is 1.3 m above the existing ground
level of 93.5 m. The GO-ALRT tracks will run at Elevation
88.7 m, and the grade separation will be achieved by an
underpass structure. The conceptual design information was
transmitted to us by Mr. M.S. Devata, P.Eng., Supervising
Engineer of the Ministry of Transportation and

Communications, technical advisor to GO-ALRT on the project.

The purpose of the geotechnical investigation was to
determine the subsoil and groundwater conditions and to
define the engineering soil properties pertinent to the
design of the foundations of the underpass. The report also

deals with the anticipated construction conditions.

Y
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In accordance with an earlier Engineering Agreement (No. EGG
000-24a), dated August 4, 1983, a soil investigation was
performed in August 1983, about 50 m north of the site at the
intersection of a previous alignment of the proposed GO-ALRT
line with Thickson Road. At that location the GO-ALRT
tracks were planned to run above Thickson Road, supported by
an overpass structure. The findings of that investigation
were reported under our Reference No. 83-8-9, dated
September, 1983, The test holes belonging to that

investigation were numbered 1 through 5.

For the present investigation, consisting of six boreholes
(numbered 6 through 11), a revised proposal, dated October
28, 1983, was submitted to the Ministry by Dominion Soil

Investigation Inc,.

cee/ene
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SUMMARY

Below roadfill extending to a maximum depth of 2.9 m below
existing ground level, dense to silty sand till was
encountered which contains stiff silty clay lenses. At
larger depths there are saturated and very dense sand lenses
or layers. At the time of the soil investigation the

groundwater level was generally at El. 90.7 m.

The proposed structure can be supported by spread footing
foundations placed at shallow depths. No construction
problems are anticipated and seepage water can be collected

in temporary sumps and removed by pumping.

cee/eee
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SUBSURFACE CONDITIONS

General

The soil profile encountered in the boreholes is shown on the
Record of Borehole Sheets which are included in this report
as Enclosures 1 through 6. They indicate the stratigraphic
boundaries between the encountered soil strata, sampling
details and the field and laboratory test results. The
purpose of this report section is to summarize the findings
and defiPelthose soil properties which are relevant for the
design of the foundations and substructures of the proposed

underpass.

The six boreholes indicated that the natural subsoil
generally consists of dense to very dense silty sand till
deposits containing embedded stiff to very stiff silty clay

lenses and very dense and saturated sand lenses or layers.

The terminology and abbreviations used throughout this report

are explained on Page 1 of the Appendix.

Soil Stratigraphy

Fill, extending to a maximum depth of 2.9 m, was encountered
in five of the six boreholes. Most of it is believed to
have been deposited in connection with the construction of

Thickson Road and was found to consist of a mixture of sand,

caefeon
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gravel, clay and traces of organic matter. Buried remains of
the old topsoil and asphalt pavement were found in the fill
in Boreholes 11 and 9, respectively. The fill is believed

to have received compaction during its deposition.

The surface of the natural substrata was encountered at an
average elevation of 92.2 m (range 91.4 to 93.4 m). The

principal deposit is a silty sand till which. contains traces

of gravel. Figure 7 illustrates the grain size distribution

of three samples with summarized results below:

Soil Component Average Range
Gravel 9% 5 - 12%
Sand 50% 42 - 57%
Silt ' 32% 31 - 34%
Clay 9% 7 - 12%

As indicated by the liquid limits and plasticity indexes of
12 to 15 per cent and 1 to 3 per cent, respectively, the
silty sand till is practically a non-plastic material. Some
samples, however, exhibited some cohesion due to negative

pore pressure, the clay content or slight cementation.

The average water content of the unweathered silty sand till
is about 9% (range: 6.5 to 12%) and two unit weight

measurements yielded results of 22.9 and 23.8 kN/m3.
.../o.-
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The silty sand till is generally dense above Elevation 89 to
90 m and becomes very dense below. Due to its "wide"
gradation and high density expressed by the low void ratios
(0.2 to 0.3), the angle of friction is estimated to be at
least 41 degrees and the deposit can be considered as

practically incompressible.

At higher levels silty clay lenses, and at greater depths,.

fine sand lenses or layers were encountered.

" The gradation characteristics of two silty clay samples are

shown on Figure 9. It can be seen that the gravel content
ranges from 5 to 10%, the sand content from 35 to 68%, the
silt content from 21 to 33% and the clay content from 6 to
22%. The liquid liﬁit and plasticity index range from 19 to
33% and 8 to 13%, respectively. The water content of the
silty clay samples generally was between 7.6 and 12.3% and
the consistency of the silty clay lenses was stiff to very

stiff and hard above and below Elevation 90 m, respectively.

Below Elevation 88 m, very dense fine sand with some silt

lenses or layers were encountered. One grain size
distribution curve on Figure 8 indicates the following
composition: 6% gravel, about 28% silt and 5% clay size

particles, and 61% sand. In most cases the samples were

cee/eee
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saturated indicating that at least some of the fine sand

lenses may be interconnected with an aquifer.
A plasticity chart, where the results of Atterberg tests were
plotted which were obtained on the tested samples, is

presented on Figure 10.

Groundwater Conditions

It was mentioned above that some of the deeper lying sand
deposits are water bearing. In two boreholes (Nos. 9 and
10) the groundwater was encountered when the saturated fine
sand strata were intercepted. Piezometers installed in the
saturated sand showed variable heads ranging from Elevation

87.8 to 90.8 m.

The water table in Borehole 8 is not representative because
the borehole had to be backfilled immediately upon its
completion as Thickson Road was being paved at the time of

the field work.

From the water levels recorded in the remaining boreholes it
is our opinion that the groundwater level at the time of the

investigation was genere'ly at Elevation 90.7m.

cesleee
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DISCUSSION AND RECOMMENDATIONS

Conceptual Design

According to preliminary information available at the time of
preparing this report, the proposed underpass will consist of
two retaining wall type abutments approximately 10 metres
apart from one another. The central and highest portion of
the retaining walls will carry the girders or beams
supporting the roadway. The "abutment" sections will be
flanked by wing walls gradually diminishing in height as the
embankment height decreases and the overall length of the
underpass will be about 70 metres. The top of the GO-ALRT
rails are proposed to be at El. 88.7 m and the clear height

of the structure will be about 5 metres. The maximum height

of the "abutments" is therefore expected to be about 1 m

higher (i.e. about 6 m). The highest foundation base level,
dictated by the requirements of finished grade, is El. 87.20
m, as shown on a preliminary profile obtained from the

Ministry.

Our recommendations are based on these premises.

VY
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Foundation Design

The soil borings indiéate that the subsoils at the site below
El. 87.20 m are very dense or hard and therefore the proposed
structures can be suppported by spread footing foundations

proportioned by using high bearing capacities. For the sake
of completeness the bearing capacities will also be specified

for higher elevations in the following table:

Factored Bearing Bearing Capacity
Foundation Capacity at Ultimate - at Serviceability
Elevation Limit State Limit States Type 11
m kPa kPa
91.0 270 180
90.0 380 250
89.0 450 300
’ * . *
88.0 1200 800
87.0 or x *
lower 1500 1000

*
The recommended high bearing capacities at or below

El. 88.0 m are based on the very high 'N'-values and
on the favorable properties of the substrata such

as high unit weight, wide gradation, low water
content and void ratio. It is our opinion, how-
ever, that for practical reasons and conservatively
the maximum value of the factored bearing capacity
at the ultimate limit state should not exceed

900 kPa and the maximum value of the bearing
capacity at serviceability limit states, Type II,
should not exceed 600 kPa.

I
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The serviceability condition is based on the assumption that
the encountered foundation subgrade is the same as
indentified at the same elevation in the nearest borehole and

that the subgrade disturbance is minimal during -construction.

Settlement of footings placed at or above El. 89.0 m are not
expected to exceed 25 mm while that of footings placed at or
below El. 88.0 m should not settle more than about 12 mm.

Differential settlements, in our opinion, should not be more

than about one-half of the total.

Under inclined loading conditions the bearing capacity at the
ultimate limit state should be reduced in accordance with
Clause 6.7.3.3.5 of the Ontario Highway Bridge Design Code,

1979 edition (OHBDC).

For horizontal forces the sliding resistance of the footing
should be calculated by assuming that the friction angle is

26 degrees between the concrete footing and natural subgrade.

The earth cover for frost protection should be minimum 1.2 m

thick above the base level of the footings.

cee/ene
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Lateral Earth Pressure

It is recommended that properly compacted and free-draining
granular material should be used as backfill behind the
retaining walls. Perforated pipes and/or drainage holes
should be incorporated in the design to minimize the buildup
of hydrostatic pressures. The perforated pipes should be
surrounded with a suitable geofabric such as Terrafix 270R or

approved equal to prevent clogging.

Assuming that free draining granular material and adequate
drainage is provided behind retaining structures (Figure
6.9.6.1 OHBDC), the lateral earth pressure can be calculated

by using the following equivalent fluid pressures:

i) On the major portion of the retaining wall where

active earth pressure conditions could develop:

At Ultimate Limit State 8 kPa/m

At Serviceability Limit State Type II 6.5 kPa/m

cee/eoe
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ii) Rigid walls of bridge abutments should be designed to
withstand the at-rest earth pressures which can be
approximated using the following equivalent fluid

pressures:

At Ultimate Limit State 10 kPa/m

At Serviceability Limit State Type 11 8.5 kPa/m

When using the above values, it is assumed that the slope of
the backfill behind the retaining structure is approximately

level.

Construction joints should be provided between yielding and

rigidly restrained portions of retaining walls.

Care should be given to avoid the development of large
horizontal pressures by the compaction of the backfill behind
the retaining walls and abutments. Vibratory compaction
equipment, for use behind the retaining structures, must be

restricted in size as per current M.T.C. specifications.

Construction

The construction of the foundations and substructures should
not encounter unusual difficulties. The excavations can be

made with sloping sides - 1 to 1 slopes, generally, should be
o../oo-
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stable - or supported with skeleton sheeting and bracing if
the space is restricted. In accordance with the Ontario
Safety Laws, excavations deeper than 1.2 m must have sloping

sides or braced walls.

Minor seepage can occur from surface water percolating
through fissures in the upper and weathered zones of the fill
and natural soil strata. This water can be collected in
temporary sumps dug outside the footing areas and removed by
pumping. The presence of water bearing sand lenses or
layers, however, must not be ruled out; these were

encountered in the borings with increasing frequency at

greater depths.

If the wet sands are'isolated with limited water supply,
filtered sumps would perform satisfactorily for the
collection of water. Should, however, an aquifer be
intercepted with the excavation, larger volumes of water can
enter the excavation and in this case, wellpoints may be
required to unwater the subgrade. By keeping the foundation
base level as high as possible, such occurrences can be

minimized.

The excavated footing grade should be protected with a 100 mm
thick mud-mat (i.e. concrete base) to seal off the bottom of

ceofone
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excavation, minimize subgrade disturbance and create a tidy

working area, e.g. for laying reinforcing bars.

CLOSURE
The Statement of Limitation, as quoted in the Appendix, is an

integral part of this report.

DOMINION SOIL INVESTIGATION INC.
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EXPLANATION OF TERMS USED IN REPORT -1 -

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { 5imm O.D. 60° CONE ANGLE ) DRIVEN 8Y 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOIS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{ C ') AS FOLLOWS:

[ ¢y tkrod 0-12 12 - 25 25-50 | 50-100 | 100-200] >200
VERY SOFT| SOFT FIRM sriFe | verr stiFe | Haro

gE_t_ds_El_le_si: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
|N (BLOWS/0.3m}} O - S 5-10 10 - 30 30- 50 >50
vERY 100SE| t(0OSE | compacr | DENSE |VERY DENSE|

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND /OR STRENGTH.

RECOVERY: SUM OF ALl RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

[ roD (%) 0-25 25-50. ] so-7s 75-90 | 90-100
VERY POOR|  POOR FaIk | GOOD | EXCELLENT

SPACING SOmm 50 - 300mm] 0.3m - Im im- 3m >3m
JOINTING |VERY CLIOSE} CLOSE | MOD.CLOSEy WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK |VERY THICK]
ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$S SPLIT SPOON TP THINWALL PISTON m, kPo~! COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE - OS OSTERBERG SAMPLE Cc . COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R C ROCK CORE C | SWELLING INDEX
8 S BLOCK SAMPE . P H T W ADVANCED HYDRAULICALLY Ca 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m2/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH

T, 1 TIME FACTOR
STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION

v, kra PORE WATER PRESSURE o,, kpo EFFECTIVE OVERBURDEN PRESSURE
i | PORE PRESSURE RATIO q kPa PRECONSOLIDATION PRESSURE
o kPo TOTAL NORMAL STRESS 5 kro SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS < kpo EFFECTIVE COHESION INTERCEPT
T kro  SHEAR STRESS ¢ -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o kPa  PRINCIPAL STRESSES ) €y kea APPARENT COMESION INTERCEPT
€ % LINEAR STRAIN %o -®  APPARENT ANGLE OF INTERNAL FRICTION
€ .5 € % PRINCIPAL STRAINS LA kpPo RESIDUAL SHEAR STRENGTH
E kro MODULUS OF LINEAR DEFORMATION T, kP  REMOULDED SHEAR STRENGTH
G ko  MODULUS OF SHEAR DEFORMATION s, T SENSITIVITY & .:L
B | COEFFICIENT OF FRICTION r

PHYSICAL PROPERTIES OF SOilL

A kg/m® DENSITY OF SOLID PARTICIES e 1,X VOID RATIO ein 1.%  VOID RATIO IN DENSEST STATE
Y, kN/m’ UNITWEIGHT OF SOUID PARTICLES n L% POROSITY p ! DENSITY INDEX » _:_',:_g_’,:%;;n
A, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT +] mm  GRAIN DIAMETER

%, kn/md UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER

P &glm’ DENSITY Of SOIL " % LIQUID LIMIT Cy ! UNIFORMITY COEFFICIENT

4 kN/m’ UNIT WEIGHT OF SOIL W % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% lg/m’ DENSITY OF DRY SOIL - g % SHRINKAGE LIMIT qQ m3/s  RATE OF DISCHARGE

7& kNAm® UNIT WEIGHT OF DRY SOIL ) [ 2 PLASTICITY INDEX s W - Wp v m/s  DISCHARGE VELOCITY

By hkg/m® DENSITY OF SATURATED SOI . 1 LOUIDITY INDEX » ——— i o HYDRAULIC- GRADIENT

Yot kN/m® UNIT WEIGHT OF SATURATED SOiL b : 'r w -w k m/s  HYDRAULIC CONDUCTIVITY

P’ kg/m’ DENSITY OF SUBMERGED SOIL 'c ! CONSISTENCY INDEX* ln, j  w/m SEEPAGE FORCE

Y’ Ilegn’ UNIT WEIGHT OF SUBMERGED sOR € ox 1% VOID RATIO IN LOOSEST STATE
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PROCEDURES

Field Work

The boreholes were set out in the field by the personnel of
Dominion Soil Investigation Inc., using a preliminary Site
Plan received on October 21, 1983, from Mr. M. MacLean,
P.Eng., of the Ministry of Transportation and Communications.
Existing buildings were used as reference points for the

survey.

The ground elevations at the boreholes were determined with
reference to a benchmark which was shown to us by the
Surveyors of the Ministry. The benchmark is defined as the
"Top of northwest bolt in foundation of a light stand, at the

southeast corner of property at 336 Thickson Road, geodetic

elevation: 91.55 m".

The field work was carried out between November 2 and 5,
1983, and consisted of drilling six boreholes ranging in
depth from 9.3 and 14.0 m. The following schedule

summarizes the dates of borings:

ces/eue

DOMINION SOIL INVESTIGATION INC,



Ref. No. 83-8-9a - III -
Borehole Depth Boring

No. m Date (1983) Remarks

6 9.4 Nov. 5 -

7 9.3 Nov, 3-4 5.9 m piezometer

Borehole relocated once.
Redrilled 7 m.,

8 10.4 Nov. 2 -

9 14.0 Nov. 2-3 10.7 m piezometer
10 9.3 Nov. 5 7.6 m piezometer
11 9.3 Nov. 5 -

Total drilling: 6l.7 m
Redrill: 7 m

Total length of piezometers: 24,2 m

The borehole locations are shown on the drawing included with
this report, while the logs of boreholes are contained on
Figures 1 through 6. The borehole locations are also

defined with coordinates.

The boreholes were advanced by a power auger equipped with
hollow-stem augers. Samples were taken with a standard 51
mm o.d. split spoon sampler which was advanced in accordance

with Standard Penetration Test method.

T
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The drilling equipment is owned and operated by D.S.I.L.
Drilling Inc. The field work was carried out under the
supervision of the engineering staff of Dominion Soil
Investigation Inc., who directed the drilling and sampling
operations, described the recovered samples and logged the

borings.

Laboratory Work

All samples were shipped to our laboratory where they were
examined, described and classified by visual and manual
methods. Selected representative samples were subjected to
detailed laboratory tests which were carried out in
accordance with standardized methods. The following types

of tests were performed:

1. Water content and unit weight
2, Grain size analysis (by sieving and hydrometration)

3. Atterberg limits (liquid and plastic limits)

The water content and unit weight of the soil indicate the
denseness of the soil and its suitability for engineering
purposes, while the grain size analyses and Atterberg limits

tests are needed for classification purposes.

cee/enn
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The grain size distribution curves are shown on Figures 7
through 9 and a plasticity chart is shown on Figure 10. All
laboratory test results are shown on the logs of boreholes

and are summarized in Table I which follows.

DOMINION SOIL INVESTIGATION INC.
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APPERNDTIX

STATEMENT OF LIMITATION

The conclusions and recommendations in this report are based on in-
formation determined at the testhole locations. Subsurface and ground-
water conditions between and beyond the testholes may differ from those
encountered at the testhole locations, and conditions may become apparent
during construction which could not be detected or anticipated at the
time of the site investigations. '

We recommend that we be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from
those encountered in the testholes.

.

_ The design recommendations given in this report are applicable only to

the project described in the text and then only if constructed substantially
in accordance with details of alignment and elevations stated in the report.
Since all details of the design may not be known, in our analysis certain
assumptions had to be made. The actual conditions may, however, vary from

those assumed, in which case changes and modifications may be required to
our recommendations.

We recommend, therefore, that we be retained during the final design stage
to review the design drawings and to verify that they are consistent with
our recommendations or the assumptions made in our analysis.

In cases where these recommendations are not followed, the company's

responsibility is limited to report accurately the information encountered
in the testholes.

The comments given in this report on potential construction problems and
possible methods are intended only for the guidance of the designer.

The number of boreholes may not be sufficient to determine all the factors
that may affect construction methods and costs. The contractors bidding

on this project or undertaking the construction should, therefore, make

their own interpretation of the factual information presented and draw

their own conclusion as to how the subsurface conditions may affect their work.
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OFFICE REPORT ON S50IL EXPLORATION

.+ DOMINION SOIL INVESTIGATION INC. FIGURE 1
REF. NO. 83-8-9A

RECORD OF BOREHOLE No 6 METRIC
w e EGG 000-24A LocATION _ CO-ORDS. 4,858,930N; 352,513E ORIGINATED By _S:D.
DIST___6  Hwy__ GO-ALRT _ BOREHOLE TYPE HOLLOW STEM AUGER compitep By __F.L.
DATUM GEODETIC DATE 1983.11.05 CHECKED BY
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
u»—“é' g | RESISTANCE PLOT g PLASTIC m;';ls‘f':.l! LIQUID ._.-'E REMARKS
— 36| » 20 40 60 80 100 |'MT  cowrenr umr] SO
0l el{Z2] 2 L wp W w/|5¢ &
ELEV SCRIPTIO a|8|l w| 2|25 & [sHEAR STRENGTH ——— 2 | craiN SIZE
DEPTH DESCRIPTION E 2] S 8(23 % |o UNCONRINED  + FIELD vANE R wl 7 DISTRIBUTION
?:‘_: z > &Y 2 |e quick TRIaxAL  x 1AB VANE WATER CONTENT [%) (%)
93.2 Ground Level @ £ o 10 20 30 GR SA Si CL
0.0 [Fi11,(sand and gravel) % 93 i
92.4 0.15 m Topsoil o«
0.8 [Silty sand, slightly 115 | 20
cohesive, trace gravel 92
Compact  Light | w [l
Dense bmg 4 73 2]ss | 38 - 12 42 34 12
91,1 |(Glacial THTT)¢ moist o
2.1 |Silty clay with sand, 7 L
trace gravel ‘ 3/ss | 21 P 5 6821 6
Hard e
Light . %
greyish Clefss |
brown, with
white and ._Moist ¢ 89
brown specks Damp ("4
(G]acia] Ti]]) ? 515S 50/10.13m q
occasfonal sand lenses|% -
87.8 4 88
5.4 |Fine sand, some silt [
Very Light Brw"oamp L {:
dense and black H - T Z7b. 15m 87 o
86.2 f
7.0 |Silty sand, trace of 86
gravel i
Very Light Moist 7 1SS 1100/0.15m o
dense grey
84.8 (6acial Till) 1 85
8.4 |Fine sand, some silt [
very  Light o "l:'l'
dense grey ) 84
83.8 #+18 (5SS | 50/0.13m
9.4 End of Borehole

20
+3, x5 ; Numbers refer to 5.4 5 (4)STRAIN AT FAILURE
Sansitivity 0




OFFICE REPORT ON SOIL EXPLORATION

Moo DOMINION SOIL INVESTIGATION INC. FIGURE 2
it Commun -at v REF. NO. 83-8-9A
RECORD OF BOREHOLE No?7 METRIC
w P ___EGG 000-24A LOCATION _____CO-ORDS. 4,858,908N: 352,512C ORIGINATED BY _S,0,
oisT___6 Hwy __GO-ALRT BOREHOLE TYPE ___ HOLLOW STEM AUGER compitep By ___F.L.
DATUM GEQDETIC DATE 1983.11.03 & 04 CHECKED 8Y
PROF « w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘Q RESISTANCE _PLOT nasric NATMAL ,_':E REMARKS
= » | $5 § 20 40 60 80 oo [UMT  contenr tmr] O A
Ol x w - 1 ) ) 1 1 w w W, oW
ELEV DESCRIPTION S ‘fgf w 2 2; 5 SHEAR STRENGTH A 3 D(|3RAIN ?'éi
DEPTH Z |1 $ 126! g |ounconmned  + FiELD vane . STRIBUTION
. SI2] 7| 2189 | Z |e quick triaxiac  x 148 vane |WATER conTent(nll 7 (%)
92.9|  Ground Level 7 e @ 10 20 GR SA SI Cl
0.0{0.2 m Topsoil i 92 Refusal on
‘S:;;:yt::nd, slightly HI bgulggraat
n E .3 m.
s1ightly({t] « .
light weathered|[1#] 1 |ss {29 | & o Borehole
brown Toamy % 9 moved 2 m
Qamy _ | 3 N.E.
compact HI ]
moist Il 2{ss |36 [ & b
—vgr; o -t;ccasionally -
demse  slightly ot seAL | 90
cemented L{3(SS [N 7'/ o
(6lacial TiN)  (ff} 4
acta [{[4Tss |53 -
88.9 P
4.0 ([Si1ty clay with sand v
tr'ace.l igsr;-"a've'l Damp / . 88
t grey . :
(Glacial T111) ,7" 5 |ss_[50/ o.lﬁi’ °
Hard
87.4 locc. wet sand lenses a‘ 87
5.5 [Fine sand, some silt ]_
Very Grey Wet “
idense .
 86.6 01 ss_ |60/ p.15m| 86
6.3 [Silty sand, trace of
gravel
Boulder not
Grey
Very Danp 85
dense gravelly
lense SS {50/ D.08m
bcecasionally Wet 84
E1ightly cemented sand
Bnses
Glacial Till
83.6 ( ) S 170/
9.3 End of Borehole

*

3, x5 : Numbers refer to

Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Transportatan and

Manstry of DOMINION SOIL INVESTIGATION INC. FIGURE 3

S Communicatons REF. NO. 83-8-9A
RECORD OF BOREHOLE No 8 METRIC
w e EGG 000-24A LOCATION ___ CO-ORDS. 4,858,958H; 352,537E ORIGINATED BY _ S-D.
oisST__ 6 Hwy__GO-ALRT BOREHOLE TYPE HOLLOW STEM AUGER compiLep By __F.L.
DATUM ___ GEODETIC DATE 1983.11.02 CHECKED BY
SOIL PROFILE SAMPLES o« w DYNAMIC CONE PENETRATION
EQ g RESISTANCE PLOT > astic MATUML ool T REMARKS
" 30| & 20 40 60 80 100 |MMT  conent tmiry 2O
S| eizZe| 2 O s wp W w/| 5% &
ELEV SCRIPT |8l w| 21928 & |sHEAR STRENGTH —————— 2 | GRAIN SIZE
DEPTH DESCRIPTION EIZS 85 T |ounconrned  + mEVANE| L o el gl Y DISTRIBUTION
?_: z 5 | &Y & | QUK TRIAXIAL X LAB VANE WATE NTENT (%) (%)
94.3 Ground Level n ‘ w 10 20 30 GR SA SI CL
0.0[0.15 m Gran. A Fill /N
0.30 m Gran. B Fill >< 94 ?;ov:?d:u:::z#
Fi1l {mixed: c]ayi) htely upon
sand, grave kompletion
>< VI SS5 pf boring.
Stiff Brown Damp 93
to rusty and to >< 2| ss| 20
firm black specks Wet ><
92
31 SS| 4
91.4
2.9]Si1ty clay, sandy,
trace gravel 41585 15 9 =01 0 35 33 22
Stiff Light Moist
rown to
90.3| (Glacial Ti11) Wet
4.0|Silty sand, trace 90
grave)l
Brown
ax 1 5229 8
with rusty, 5[85s)
black and 89
Dense st
Foemam grey ~—-—
Yery Damp
dense specks .
Cobbles [5a[F 1 S8 .13 [-]
and Gravel 03 ] " 88
occasionally
slightly cemented
(6lacial Til)
87
coptes [sL7 LS5 L on
and Bouldersfé'.
85.8 h- X 86
8.5 [Fine sand, traces of |o.",
gravel and silt ‘
SS 1 757p.15m 85
Very Grey Moist oJ
dense ,|'
1
83.9 Y 84
10.4 End of Borehole
{Refusal to auger
and sampling tool)

20
+3, x5 Numbers refer 1o 45 4.5 (%) STRAIN AT FAILURE
Sensitivity 10




Mnsie

s DOMINION SOIL INVESTIGATION INC. FIGURE 4
Ontziv REF. NO. 83-8-9A

OFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 9 METRIC
WP EGG 000-24A LOCATION CO-ORDS. 4,858,930N; 352,538E ORIGINATED 8Y _S.D.
DIST 6  wWwy__ GO-ALRT BOREHOLE TYPE HOLLOW STEM AUGER compiLep By __F.L.
DATUM GEODETIC DATE 1983.11.02 & 03 CHECKED BY
SOIL PROFILE SAMPLES -4 w DYNAMIC CONE PENETRATION
EE g RESISTANCE PLOT pastic NATUMAL e ._'f REMARKS
= w |30 @ 20 40 60 80 00 [|'MT  cowtenr twr| SO .
Ofa tH =l 2 A WS W L Wp w w, | 5S¢
ELEV QIPT a|8| w| 2125 | & [SHEAR STRENGTH - o 3 | GRAIN SIZE
DEPTH DESCRIPTION |3 2| $|88| § |ounconened  + riEwD vane y [DISTRIBUTION
é z 5 | &Y § © QUICK TRIAXIAL  x 1aB vang |WATER CONTENT (%) (%)
95.5|  Ground Level 5 2 @ 10 20 30 GR A St CL
0.0[Fil1 - (sand with si1t [N
and gravel) >< 95
Dense Moist
>< 1{ss] 33
Brown
old asphalt 94
pavement 2] SS| 50/0.08Bm
93.4
A o
2.1|S11ty clay, sandy, * E
trace of gravel & 3| ss| a2 93
bt
Very Moist [{[/ a
stiff b z
14 4 SS| 22 [
(Glacial Tilt) '14 92
91.5 .
4.0{Si1ty sand, trace of it
gravel It 9]
(61acial Ti1) U 5] ss| s s ° 23.
Dense Moist |13 90
Very oamp |1 }E‘}
dense 144 %/
ltight A 6| ss| sof 8 °
rown, °
rusty and 0.73m
black specks
Gre ;
with black  |{; 88
specks JIHL4-SS | 6h/0.16m °
occasionally slightly ||
87.1 [cemented n Wat
8.4]Fine sand, trace of 87 < | Water en-
gravel and some silt "i-_' g::r:;md
Wet |1 drilling.
[ 8 | 55| 55/0.1pm
86
Very ’.'..{-._'
df’.‘s.e_-- erey _'.
Dense J 85
84.5 brown silt lense *Jl 9 | ss | 45
1.0|Sitty sand, trace of 1]
gravel, slightly 84
cemented a
Moist |1} N
Yer:, Gre, 'L}
donse Y Mo ss | 60 83
(61acial Ti11) A
82.4
13.1 Fine sand, trace silt [:.]
Very Grey Wet h 82
81.5/9€M5®  Gravel layer [so411 ] SS | 50/p.10m
14.0 End of Borehole

20
+3, x5 ; Numbers refer to 15 4 5 (¢4)STRAIN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOIL EXPLORATION
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Commua gty

DOMINION SOIL INVESTIGATION INC. FIGURE 5

REF. NO. 83-8-9A

Onilar .
RECORD OF BOREHOLE No 10 METRIC
WP EGG 000-24A LOCATION CO-ORDS. 4,858,974N; 352,552 ORIGINATED BY S.D.
pisT__6___ Hwy___ 60-ALRT __ BOREHOLE TYPE HOLLOW STEM AUGER compitep By _F.b.
DATUM GEQDETIC DATE 1983.11.05 CHECKED BY
SOIL PROFILE SAMPLES | = | & |orNamMc CONE PENETRATION -
I |resistance rior NATURAL
. " §g ] 0 40 o g.o — el momraee HOUD t‘z-ij REMARKS
(o] : w - i i 1 1 1 wp W ‘ A Sw &
LYl oescripmon nEHEEIH § [snear_staencT ——o—— | 3 | cRAIN SiZE
1 PTH |5l 2|3 3% § [ounconnneo o o vane y [orsTRIBUTION
g1z 5 | &Y | & [oouck rmaxal  x 1a8 vane WATER CONTENT (%) (%)
92.5 Ground Level & z H 0 20 X GR SA SI CL
0.0[Fill {clay mixed with |/
topsofl)
0.3 m Topsofl >§ 8| %
91.6] P 1 <
0.9 roetets] ol L
Silty clay, sandy, 5
trace gravel 9
Very Light Moist M| 2| SS| 21 L A
90.4|stiff brown (61. Ti17]
2.1|S11ty sand, trace t
gravel 3| ss) 22 %0 — o
(Glacial Till)
4] SS| 26 | ] 22.9
89
Compact Brown Moist
Very Grey Damp SEN
dense V) // 88
51 S5| 78 é/J oln 23.8 |5 57 1 7
occasionally .
s1ightly
cemented I 87
Hoistr
oc:nsio:al P — Hate:e en;
wet san countere
86.0 lenses 6] SS] S0/0.1pm " 9 during
6.5|Fine sand, some silt, driNing.
trace gravel |
Saturated(}.
Very 85
dense
Grey 7] 851 50/0.10m 661 28 5
83.8 84
8.7 eﬂty sar&d. tr. gravel
Srde (Glac TS T 7000150
9.3 End of Borehole

20
o3, x5 ; Numbers refer to 15 5 5 (44)STRAIN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOIL EXPLORATION

Transportabon and

Mirstey of DOMINION SOIL INVESTIGATION INC. FIGURE 6

G, o REF. NO. 83-8-9A
RECORD OF BOREHOLE No Il METRIC
WP EGG_000-24A LOCATION C0-ORDS. 4,858,957N; 352,558E ORIGINATED 8Y _ S.D.
oisT__ 6 mwy_ SO-ART  popenore rype  HOLLOW STEM AUGER O
DATUM GEODETIC DATE 1983.11.05 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & ; RESISTANCE _PLOT NATURAL T
=z g g PLASTIC. moistume tiauw | o T REMARKS
w306 @ 20 40 60 80 100 |UMT  content mr) 30 s
o w - —le ) L 1 I w w W, ow
ELEV DESCRIPTION HREREL & [SHEAR STRENGTH P o | T3 |oran size
DEPTH ZEl 2| S$|36| T |ounconrneo  + FiewD vane y |DISTRIBUTION
z 5 | &Y 2 e quick TRAIAL  x 148 vane |WATER CONTENT (%] (%)
92.5 Ground Level £ ] GR SA 5i CL

0.0[0.10 m Topsoil

Fill (clay mixed with
stiff topsoil)

91.4 0.3 m Topsoil

SH X O srat pior
K

1.1{Silty clay, sandy,
trace gravel 1]
Light brown i 2SS |15 .‘.
90.4|Stiff (G1. Ti1l) Moist |/

91

2.1|S1i1ty sand, trace 1
gravel

I
w

ss | 31 90

Moist]
(Glacial Till)
t

0

AR

89

Da
Dense _ occ, hd -h

Very slightly
dense cemented by 88

Light brown h
occ. white and i

rusty specks
...... 87

e T TSS 86710, 15m
occ. sandy g 86
and clayey
lenses

85.4

7.1|Sand, well graded,
trace of gravel and
silt

85

7535 1100710, 10m

Grey

Very
dense Saturated

RO N

L M

84

[l had
wnjo

Silty sand, tr. gravel
(Glacial Til)

Ye
ry Grey  Damp 35100710, 15m
End of Borehole

ol
[
[~

(-]
pd

20
+3, x5 Numbers refer to |54 5 (4)STRAIN AT FAILURE
Sensitivity 10




DOMINION SOIL INVESTIGATION INC.

Ref. No. 83-8-9A

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND . : GRAVEL
CLAY & SUT Fine | Medium | Coarse Fine Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 45 10 20 30 4050 75um 150um 300um 600um 1.18 mm 2.36mm 9.5mm 19.0 mm 37.5mm  63.0mm
100 ]l]l ”“ S3um 106um 250um 425um 850 um 2.00mm 4.75mm 13.2mm 26.Smm 530 75.0mm
— 0
/' z
90 - = 1o
1
80 s 20
//.4;‘
i
70 // ,’ 30
A
/ y’
o €0 77 400
z ' z
s
* 50 . /I' 50&
z p R4 [ LEGEND z
= " e BH [SAMPLE SYMBOL =
a o 60 &
Al F 6 | 2
4 Bl 4
30 // ' 1 4 8 5 mmesee - 70
- pAd 10 5 —_——
A | &
20 ’/ — 80
— "q
10 —L= -] 90
0 1l 100
' 2 3 a4 s 10 20 30 40 270 200 140 100 €080 40 30 20 I8 108 . MV Y 0 12 2l
v MINISTRY SIEVE DESIGNATION {Imperial])
Ministry of '
RP) Tensoratonna GRAIN SIZE DISTRIBUTION FIG No 7
Sef/ Communications SILTY SAND, TRACE OF GRAVEL (GLACIAL TILL) WP EGG 000-24A




DOMINION SOIL INVESTIGATION INC. Ref. No. 83-8-9A
78 12
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine | Medium | Coarse Fine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
i 2 3 45 0 20 30 4050 gsum 150um 300um 600um L18mm 2.36mm 9.5mm 19.0 mm 37.5mm 6.0 mm
100 ] I] l l ll S3um 106um ZSOu'm 425 um 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53.0 75.0mm
0
/’
90 : 1o
80 /// 20
//

70 : // 30
o €0 / 403
2 / g
2 =t ——1- - - - Z
< o

50 50
> | 1 P [ LEGEND 5
= BH [SAMPLE SYMBOL =
a 40 60 &

10 7
4
30 // 70
/47
20 / 80
P
10 30
——“’—’
0 100
I 2 3 a5 10 20 30 40 270 200 140 100 6050 40 30 20 I6 108 4 L7 S 7SN LR U7 S L Y/ Y

MINISTRY SIEVE DESIGNATION ( Imperial)

Transportation and EGG 000-24A

Mty o GRAIN SIZE DISTRIBUTION FIG No 8
Communications SILTY FINE SAND, TRACE GRAVEL we

Ontario




- DOMINION SOIL INVESTIGATION INC. Ref. No. 83-8-9A
e 7812 M
UNIFIED| SOIL CLASSIFICATION SYSTEM
L SAND GRAVEL
CLAY & SILT : Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS Bk MINISTRY SIEVE DESIGNATION ( Metric) .
! 2 3 45 10 20 30 4050 75um 150um 300um 600um LiSmm  2.36mm 9.5mm 19.0mm 375mm  63.0mm
100 i III l l I lu }i:’um 106um 250um 425um 850 um 2.00mm 4.75mm l 13.2mm 26.5mm 53.0mm 75.0mm
] 0
. '1'4
90 ‘ . __...;ﬁ--" 10
. Lt -
D"
80 > p 7] / 20
P //
4
/ .
70 /’ / 30
'4
o €0 u 7 4 '/ 408
3 : P / : z
w L
£ - -~ 4
50 - - 50
z ad | LEGEND z
= 7 BH |SAMPLE 80 =
£ v ;/ " // H [samPL SYMBOL -
y - . / 6 3
4" " 11 1 tv)Y% v+t vVt rooortt 1l A esseosassemae
20 . ’k 4 // 6 4 . 70
L d - o ‘
- - ~
20 ' 80
10 4’/ 90
o™
0 100

I 2 3 4s 10 20 30 40 270 200 140 100 6050 40 30 20 I 08 4 7R 7 L T PLE V78
‘ MINISTRY SIEVE DESIGNATION (!mperial)

Minisury of .GRAIN SIZE DISTRIBUTION FIG No 9

Transportation and WP  EGG 000-24A
Sty nicatons SILTY CLAY, NITH SAND, TRACE GRAVEL




I I I I En BN B BE B B B B B B . —
DOMINION SOIL INVESTIGATION INC. RE o T oS

Oct 75, FF-$-21
60
50 /
cH | /
40 /
* ci
=
o
z
.30
=
(&)
ﬁ ct LEGEND
/ BH SAMPLE | SYMBOL
20
6 2 o
6 3 °
e 8 4 A
L ‘ MH OH 8 5 -
10
‘ 10 5 -
e CJ\JQN\\
. /' Mi Ol
Vd ML oL
h-
% 10 2{ 30 20 50 60 70 80 90 100
LIQUID LIMIT %
e on e PLASTICITY CHART 1o Ne 19
L' communications o  SILTY SAND, TRACE GRAVEL o« ﬁ[‘)”ﬁﬂi@v SRAVEL WP EGG 000-24A
ntari
- (GLACIAL TILL) A ?QLACIA th 6




PH-D-207 82 04

21-0

CONT No
METR/IC lwep NoEGGO00-24A

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES UNLESS
OTHERWISE SHOWN STATIONS

A T
N IONETRES * METRES | GO-ALRT- THICKSON RD CROSSING | > EE

BORE HOLE LOCATIONS & SOIL STRATA

N >

935 - | DOMINION SOIL INVESTIGATION INC.

MINISTRY OF TRANSPORTATION AND COMMUNIEATIONS, ONTARIO

| <P !
RECN MUN| OF DURH
93-0 ‘ ]

SITE

PROPOSED
RETAINING 1 o
W /)

24+ 500

895

/4

............................................................
..................................................................
.................................................

900

905 . | ‘ | -] .*_ll )

910
91-5

93-0

CITY||OF
OSHAMWA

WHITBY

LAKE ONTARIO

Om O 10m f KEY PLAN
PR — | @ SCALE
!

-0

93 5
940
iY,
—
>
Z
2:5
925
930

92-0
92-5
93

] 053 | %K‘m
+é _+_8 +|o ¥ | +9 +_n . T

Bore Hole

Dynamic Cone Pensetration Test (Cone)

Bore Hole & Cone

96

: ¢ b e

Blows/0.3m (Std PenTest, 475 J/blow)

...'__..I‘

7 )&[ 935 CONE Blows/0.3m (60° Cone, 475 J/blow)
. AND, §iL 34
N | ! AND GRAVE WL ot time of investigation 1983 11}
| z POAVIR ¢ A, p o i
-] N4 " 4
ie N . . - - [T - - - - . - -

{
|
L Ld
< s - RS - Sl TOPSOIE T L T De e
'N. , ., . LI 9 \
AN ANG 15 (MIXED CAv, Pt N BRI %)
¢ o1 IS Br3 R .

GRAVEL SAND, GRAVEL] T T oAy HPTE

4 FILL AN —ICLAY WITH TOPSOIL) 1T AL NG

TOPSOIL e 3 2O(Snffto Firm %[— THOL T % ¥ Aa|SILTY CLAY,
: A 2N T ARARDI I bl D22

AN ¢

SR
<
(¥2]
—
-
-
~
N

[ TOPSOIL
92 CO- ORDINATES

AT No |ELEVATION|  \ORTH EAST
9 6 93-2 4,858,930 | 352,513

Compactro 2013 X 7N N X AF el
I’T Dense |o T

(GIacnoITnll)" 38|L-

‘ EADBE! SANDY, TRACE SRRV
e -1 o l/(GlccnalTlll)
/1/ GENEN RN RO RIS Nl W

53
\
3
N
\\

LSILTY CLAY ]

B
w
—
N

'

By

SANDY, TR GRAVE
o (Glocnol Till °./_ :

TN

."'_7

ANAN
~
Ne

R DR

Sn.{f"o-' 4 ; 7 929 4,858,908 | 352,512

BTN

£ | TUTH (e T TR e T ﬂ/
a {'.. :

T4 T-1 1]}

.y . P . ./ : I - .
%TR.AC.E SRR TS RRRRIE

) 1 17 -5 1., |Compactto . . [+ |1 1%

T o R R S EREE RR ER  CAER kT 90 8 94 3 4858,958 | 352,537
_ b T s34 d b ol HE T S T o } - S| Pt Y IR N

S PROPOSED GO-ALRT NN 1j [ AENERIIY SR SILTY SAND ] :I J H 9 955 4,858,930 352,538

-'O.

-V AR --'.'. e PR
. ..l.. . ""

10 925 4,858,974 352,552

4 . o . . .
2 CF ‘1.1- 4 o 7] ; n.- . . : .
et A1 |V Dense it ]
p . - - .
/ ) ] GRADE ‘ - NEREEBINEE AR LS TRACE GRAVEL -] T L 89
el T % | 11 = SN HEMEEERITES NS B ‘
.-.F 'SH'I—LT—Y—SZK]—D —-..lzr--.--.-ldl %mm———————————- b o — - WlTH SA\NDO' # ..r - .‘ p .,. .p_ : 1T ) A —-_T-j-’—‘(GIOC|°' T' ll )_.-.q-_hv- ¢quense fO —q-———————--:

88

7; TRACE GRAVE = .'. . ": :\'I'fD.ense ~ (Glc‘cml '.TIL” 50 Z_o. me;.\ '4b , :o _ -_.' V Dense } " 925 4,858,957 352,558

. - * -1°LLE o ; . e Y/"N .‘.. -1 1. ; . . . / o . ,.'.
hNE SA -' (GlocuolTulI) 7 Denseto\.o-' . AR -_";."0,;‘. TRACE GRAVEL-b L dof 11 6 AR 50 0. ,8.'?.' ‘o,
- SOME SILT/I' -1 L1 51- ). I 0. . VDenseiLu'.: N S L O '_ez".["_’~.'a . 10 I l‘ .1-_°,[.{°;1'\f~.'$“ 1.5{ - 1 1}
/-9—451"—-1__ e T Tt T LT Rt o . ] e S 4 . o . 87
L A ..//... L 4.1 L :D J N I 1 . ...1 .-. :- ? .' ..[:..(W.. 60/0 ]Sm v Dense " :. .. : : .j I .-?',.["-.. .

Asolo-0m - j ol

T .‘.:.o. .é. .:.:'.6.'/'.:'. Z'). - R C 1- ° .‘o. "'- ° :. . ., 1.° '- el :' " ’ P " ° )
2 (]/f LR ;— AN IR N 'f_’lso ’°'°'“'0‘1 j }'\N SOME SlLT" R AR [T e P A I 4 -Je6fo1sm -]
2R I O 0 I R s Lk IR T D -1 14 2SI B A : R i - NN RN
- pLEERE hr e {651 SOME, $iLT AREE R lq e J I FINE SAND 1\.N.._ ul
. . o \J

ola o

- .
o vl FECE P I
. . . .

<
O —_—t—
@®
3
w O
o
T~
Q-‘o .t
"‘"".
"3
e e o ]
‘JJ
R:

R Y [+ 1", : ; . i 11
] II L ’.',-J.;,--AH*":- ‘1 AP F Ry TRf\‘fEOF GRAVEL SRR R I RS X R T e G M P TRACE GRAVEL SOME SILT - 4] - L ;.u.;g;_ |
v B o} EINE: SAN D 1 (TRACE GRAVEL 2 °. -/9-‘95'"-"".: SRR N SRR P N R Dense to Dense . ’:: :
SOME $|LT |- ] VDense "AND SILT": o ¥ Lt N N N . r 7] - % Fi"l\}?'ﬂr\l\ .

/010m TRACE IGRAVEL !
AND SI]LT :

%‘Dense 8 =NOTE=
! i |

The boundaries between soil strata have been established
/015m . only at Bore Hole locotions. Between Bore Holes the

Jo15m#TSH—TRACE GRAVEL R “b | ] TRACE GRAVEL

2 s e . .___’.;.. SILTY SAND SN N ,0’.,5',,“.:.'_.";'-.-':'.' ) PN s L -SILTY. SAND rj
)

V-Dense FRNIERNANNCIRAY :
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