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1. INTRODUCTION

This report summarizes the results of a foundation investigation carried out on Highway 400 near
Bayfield Street for the installation of a new storm sewer, replacement of an existing storm sewer
and extension of an existing culvert. The site is located in the City of Barrie, Ontario. The study
was carried out by Peto MacCallum Ltd. (PML) for the Ministry of Transportation of
Ontario (MTO).

The purpose of this report is to summarize the subsurface stratigraphy encountered at the site of

the proposed works during the investigation.

2. SITE DESCRIPTION AND GEOLOGY

The site lies on the west side of Highway 400 between the Highway 400 southbound E/W-S ramp
at Bayfield Street and Sunnidale Road in the City of Barrie. Land use in the vicinity of the site
includes the Highway 400 transportation corridor, a stormwater control facility with a large berm
west of the transportation corridor and dense stands of trees beyond the berm to the west. A
channel from the stormwater control facility extends between the existing box culvert under

Highway 400 and the stormwater control facility culvert outlet.

The local topography is undulating but generally governed by the Highway 400 transportation
corridor. The ground surface is generally slopes downwards from the north to the south and also
slopes downwards both east and west of the existing Highway 400 embankment. West of

Highway 400 ditch line the ground slopes upwards towards the top of the large berm.
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The project site is located within the physiographic region known as the Simcoe Uplands. The
Simcoe Uplands comprise a series of broad, rolling glacial till plains (locally sand till), separated

by steep-sided flat floored valleys.

3. INVESTIGATION PROCEDURES

The field work for this study was carried out on July 13, 2014 and comprised 4 boreholes drilled to
depths of 3.4 to 3.5 m for the proposed storm drain installation (BH's 2 to 5 inclusive), and
2 boreholes drilled to depths of 9.6 and 19.1 m for the proposed culvert extension and storm
sewer replacement (BH’s 1 and 1A). The locations of the boreholes are shown on appended
Drawings B-1 and B-2.

The borehole locations were strategically located to provide soils data for the proposed works
while minimizing the impact on the existing Highway 400 traffic. The borehole locations and
elevations were surveyed in the field by Rudy Mak Surveying. All elevations in this report are

expressed in metres.

The boreholes were advanced using continuous flight solid or hollow stem augers advanced with
a track or truck-mounted D-50 drill rig supplied and operated by a specialist drilling contractor,

working under the full-time supervision of a PML field technician.

Standard penetration tests and dynamic cone penetration test were conducted to assess the
strength characteristics of the substrata. Soil samples were recovered from the boreholes at
regular 0.75 and 1.5 m intervals following standard penetration testing. Soils were identified in

accordance with MTO soil classification manual procedures.

The groundwater conditions in the boreholes were assessed during drilling by visual examination

of the soil, the sampler and drill rods as the samples were retrieved.

The boreholes were backfilled with a bentonite/grout mixture, where required, in accordance with

the MTO guidelines and MOE Reg. 903 for borehole abandonment procedures.
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The recovered soil samples were returned to our laboratory in Toronto for detailed visual examination,

laboratory testing and classification. The laboratory testing program included the following tests:

» Natural moisture content determinations (46)
+ Grain size distribution analyses (11)
+ Atterberg limit test (3)
The figures prepared to present the results of the laboratory grain size distribution analyses and

Atterberg Limit Test are presented in Figures B-GS-1 to B-GS-5 and B-PC-1 to B-PC-2,
respectively. The test results are summarized on the Record of Borehole sheets.

4. SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets 1A and 1 to 5 for details of the
subsurface conditions including soil classifications, inferred stratigraphy, standard penetration test
data, dynamic cone penetration test data and groundwater observations. The results of laboratory
grain size distribution analyses, Atterberg limit test and moisture content determinations are also

shown on the Record of Borehole sheets.

The borehole locations and stratigraphic profile prepared from the borehole data are shown on
Drawings B-1 and B-2. The boundaries between soil strata have been established at the borehole
locations only. Between and beyond the boreholes, these boundaries are assumed and

may vary.

In summary, the subsurface stratigraphy revealed in borehole 1A drilled at the culvert extension
location, comprised a 1.4 m thick surficial silty sand and topsoil layer over a 3.3 m thick compact
sand deposit, above a 4.9 m thick very stiff clayey silt deposit. At the embankment location,
directly east of the proposed culvert extension, borehole 1 revealed a 10 m thick compact to
dense sand fill layer, above a 2.5 m thick very stiff clayey silt layer, overlying an approximately
7.6 m thick compact to very dense sand deposit. At the location of the culvert extension, the slope

is covered by large boulders with diameters in the order of 1 m.
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Boreholes 2 to 5, drilled for the proposed storm drain along the Hwy 400 west shoulder generally
revealed pavement structure (locally topsoil in borehole 5) over sand or sand till to the 3.4 to
3.5 m exploration depth.

Details of the soil stratigraphy are provided below:

4.1 Pavement Structure

The pavement structure encountered in boreholes 1 to 4 which were drilled through Highway 400
and the Highway 400 E/W-S ramp, included 150 and 250 mm of asphaltic concrete, underlain by
520 to 650 mm of sand and gravel.

4.2 Topsoil

A 100 mm thick layer of topsoil was encountered at the surface at BH#5 and extended to
elevation 259.9. A 400 mm thick layer of topsoil was also encountered beneath the silty sand fill
at 1.0 m (elevation 244.1) at BH#1A that extended to a for a thickness of 1.4 m
(to elevation 243.7).

4.3 Fill

A 0.7 to 9.1 m thick fill unit was encountered beneath the pavement structure at depths of 0.7 and
0.9 m (elevation 254.7 and 251.5) in boreholes 2 and 1, respectively. The fill was also contacted
beneath the topsoil at a depth of 0.1 m (elevation 259.9) in borehole 5 and surficially in borehole
1A. The fill unit extended for a thickness of approximately 10.0 m (elevation 242.4) in borehole 1
and for thicknesses ranging from 0.5 m to 1.4 m (elevation 244.1 to 259.5) in boreholes 1A, 2 and
5. The fill was typically loose to compact, with SPT-‘N’ values ranging from 7 to 28. However the
fill was locally very loose and dense in borehole 1 and 1A. The fill was moist to wet with moisture
contents of 5 to 23%. Clayey silt layers, topsoil layers, cobbles and boulders and organic

inclusions were noted within the fill. The results of an Atterberg Limit Test performed on a sample
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of the fill is presented on Figure B-PC-1 and the results of grain size distribution analyses

performed on 4 samples of the fill are presented on Figures B-GS-1 and B-GS-2.

4.4 Clayey Silt

A 2.5 and 4.9 m thick clayey silt deposit was contacted beneath the fill at depth of 10.0 m
(elevation 242.4) in borehole 1 and beneath the sand at a depth of 4.7 m (elevation 240.4) in
borehole 1A. The clayey silt extended to a depth of 12.5 m (elevation 239.9) in borehole 1 and to
a depth of greater than 9.6 m (below elevation 235.5), which was the termination depth in
borehole 1A. The clayey silt was typically very stiff (locally hard at the bottom of borehole 1A) with
SPT-‘N’ values of ranging from 17 to 27.

The results of grain size distribution analyses and Atterberg Limit Tests performed on two
samples of the clayey silt are presented on Figures B-GS-3 and B-PC-2, respectively. Atterberg
Limit Testing indicated that the clayey silt had liquid limits ranging from 25 to 28, plastic limits
ranging from 14 to 15, and plasticity indices ranging from 11 to 13. The moisture content of the
clayey silt was between the plastic limit and liquid limit with moisture contents ranging from 18
to 24%.

4.5 Sand

A 2.1 to 6.6 m thick sand deposit was contacted beneath the clayey silt at a depth of 12.5 m
(elevation 239.9) in borehole 1, beneath the topsoil at a depth of 1.4 m (elevation 243.7) in
borehole 1A and beneath the fill at a depth of 1.4 m (elevation 254.0) in borehole 2. The sand
extended to the clayey silt at 4.7 m (elevation 240.4) in borehole 1A and to the 3.5 and 19.1 m
(elevation 251.9 and 233.3) exploration depth in boreholes 2 and 1, respectively. The sand was
loose to very dense with SPT-‘N’ values of 8 blows to 83 blows for 23 cm. The material was wet in
boreholes 1 and 1A (moisture contents ranging from 18 to 23%) and moist in borehole 2 (moisture
contents ranging from 3 to 6%). The results grain size distribution analyses performed on

3 samples of the sand are presented on Figure B-GS-4.
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4.6 Sand Till

A 2.7 to 3.0 m thick sand till layer was contacted beneath the pavement structure at depths of 0.5
and 0.7 m (elevations 256.1 to 259.5) in boreholes 3 to 5 that extended to depths of 3.4 to 3.5 m
(elevation 253.4 to 256.5, which was the borehole exploration depth. The till was typically
compact to very dense, although locally loose in the upper portion of the layer in borehole 5, with
SPT-'N’ values typically between 21 and 106. The till was moist, having moisture contents of 3 to
14%. Cobbles and boulders were noted within the layer. The results of grain size distribution

analyses performed on 3 samples of the layers are presented on Figure B-GS-5.

4.7 Groundwater

In the process of augering, water strikes were observed at depths of 1.5 and 8.8 m (elevation
243.6) and in boreholes 1A and 1 respectively. Upon completion of augering, groundwater was

measured at a depth of 1.5 m (elevation 243.6) in boreholes 1A.

The water level in the stormwater drainage channel at the location of the proposed culvert

extension and adjacent to borehole 1A was at elevation 243.7 on July 13, 2014.

The groundwater levels at the site are subject to seasonal fluctuation.
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5. CLOSURE

Mr. A. Lo and Mr. P. Portela carried out the field investigation for this study under the supervision of
Mr. A. DeSira, MEng, P.Eng. Walker Drilling supplied the drill rig for the subsurtace exploration.
The laboratory testing of the selected samples was carried out in the PML laboratory in Toronto.

This Foundation Investigation report was prepared by Mr. A. DeSira, MEng, P.Eng., and
reviewed by Mr. D. Dundas, P.Eng. Mr. C. M. P. Nascimento, P. Eng., Project Manager and
MTO Designated Principal Contact conducted a quality review of the report.

Yours very truly

Peto MacCallum Ltd.

David Dundas, P.Eng.
Senior Engineer, Geotechnical Services

Carlos Nascimento, P.Eng.
Project Manager and
MTO Designated Principal Contact

AD/CN:ad-mi-nk
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD 3imm C.D. SPLIT BARREL
SAMMLER TO PENETRATE 0.3m INTO UNDISTURRED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 61.5kg, FALLING
FREELY A DISTANCE OF 0,74m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATEQ AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE IS DENOTED THuUS WN.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATON OF A CONICAL STEEL POINT { Simm 0.D. 80° CONE ANGLE ] DRIVEN 8Y 473 )

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS5. THE RESISTANCE 10 CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE COMICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIRED &Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

COMPQSITION: SECONDARY SOIL COMPONENTS ARE DESCRIBED ON THE BASIS OF PERCENTAGE BY MASS OF THE WHOLE SAMPLE AS FOLLOWS:
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CONSISTENCY: COHESIVE SOIS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH | c,] AS FOLLOWS:
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DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY S5PT N VALUES AS FOLLOWS:
[N{eiows70.3mi] 0 -3 5-10 10-30 | 30-30 >50
\vewricose] _icose | comracr | oEwse  |vewr oewse

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.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm* IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 151
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SPACING | 30mm | s50-300mm{ 0.3m-1tm | Im-3m | >im
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ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
58 SPLIT SPOON TP THINWALL PISTON m,  kPa"! COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE O35 OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
ST SWOTIED TUBE SAMPLE RC ROCK CORE Cs 1 SWELLING INDEX
B 5 BLOCK SAMPLE P M TW ADVANCED HYDRAULICALLY 3 1 RATE OF SECONDARY CONSOLIDATION
€35 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPE H m DRAINAGE PATH
FV FELD VANE T, 1 TIME PACTOR

STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION
vy ko PORE WATER PRESSURE Oy kPa  EFFECTIVE OVERBURDEN PRESSURE
3 | " PORE PRESSURE RAMIO o/ kPo  PRECONSOLIDATION PRESSURE °
o kPa  TOTAL NORMAL STRESS % kfa  SHEAR STRENGTH ;
o' "o EFFECTIVE NORMAL STRESS 3 kPa  EFFECTIVE COWESION INTERCEPT
T kPa  SHEAR STRESS ¢ ='  EFFECTIVE ANGLE OF INTERNAL FRICTION
o .3.% ko PRINCIPAL STRESSES €y kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by =*  APPARENT ANGLE OF INTERNAL FRICTION
.55 % PRINCIPAL STRAINS T, kPo  RESIDUAL SHEAR STRENGTH
E kPo  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULDED SHEAR STRENGTH
G kpo MODULUS OF SHEAR DEFORMATION st 1 SENSITIVITY » _T"_
» 1 COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL

A ko/m’ DENSITY OF SOLID PARTICIES o 1L% poROSITY Cmax L% VOID RATIO IN LOQSEST STATE
); kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1, % WAIER CONTENT €nin 1.%  VOID RATIO IN DENSEST STATE
[ kg/m’ DENSITY OF waTeR 5, x DEGREE OF SATURATION o 1 DENSITY INDEX ‘;m:_-:_‘_
Y, kNfm' UNIT WEIGHT OF waTER w % uGuiD umit R e
P ke/m’ pEnsiTy of son w % PLASTIC LiwiT Oy mm o PERCENT - DIAMETER
Y hm'm: UNIT WEIGHT OF SOIL ws % SHRINKAGE LT € ! UNIFORMITY COEFFICIENT
A ko/m’ DENsITY OF DRY sON i % PLASTICITY INDEX = W - W, h m HYDRAULIC HEAD OR POTENTIAL
7;’ kn/n' UNIT WEIGHT OF DRY SOIL I ¥ LIQUIDITY INDEX = :-I'ﬁ'; q m®/s  RATE OF DISCHARGE
Rar kg/m' DENSITY OF saTusartep sou 'wl -w v m/s  OISCHARGE VELOCITY
ot kn/m' UNIT WEIGHT OF saTumaTeD SO 'c | CONSISTENCY moER: — il HYDRAULIC GRADIENT
P‘ iafm: DENSITY OF SUBMERGED SOIL oTPL DRIER THAN PLASTIC LIMIT k m/s  HYDRAULIC CONDUCTIVITY
YT kN/md UNI WEIGHT OF SUBMERGED SOR AL ABQUT PLASTIC LIMIT i kn/m’ SEEPAGE FORCE
e L1 VOID RATIO WIPL WETTER THAN PLASTIC LiMIT
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r . CEONSVLILTING ENGINEERS
l/ Ontarlo Foundation Design
RECORD OF BOREHOLE No. 1 1 of 2 METRIC
G.W.P._ 2100-13-00 LOCATION Co-ords. 4 917 125.1 N ; 288 637.8 E ORIGINATED BY A.L.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
T S PLASTIC st LQUID| |
= " <33 20 40 60 80 100 LIMIT  CONTENT Tz 0 &
215 8 2E |z - . : . . W w w | 54 | cransizE
o |p| & 3 2 5 | © |[SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElS| s < 2z | E — DISTRIBUTION
DEPTH (3| F > 3o < | O UNCONFINED + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
252.4 | Ground Surface w 20 40 60 80 100 20 40 60 kN/m” |GR SA SI CL
0.0 [250mm aspahlt over 650mm
sand and gravel
252
251.5| _ CABENTRILD
0.9 Tsand, some silt 1 |SS 18 ©
some clay, trace gravel
cobbles and boulders 51
Dense to Brown/  Moist
compact grey 2 |ss 47 e} 6 61 19 14
250
3 |SS 28 o
clayey silt layer
4 |SS 14 249
5 |SsS 22 o
sand layer } 248
topsoil” inclusions
Black 6 |SS 16 o
clayey silt seams/layer
247
7 |SS 18 o
clayey silt layer
8 |SS 17 246 3 48 31 18
_— — — — 9 | Ss 33 o
Wet 245
10| SS 15 o
244
11|ss| 3= |g* 2 66 18 14
Organic sand
Black 12| ss 31 243
(FILL)
242.4
10.0 crayey silt, trace sand 13|Ss 17
Very stiff Grey Moist 242
14 | SS 18 o
241
239.9 240
12.5 [Sand - +—15(SS 22 b
some silt, trace clay .
o o
Compact Grey Wet .
239
o o
,".16]ss| 30 0 87 11 2
) 238
cont*d|" *

ON MTO_VER3 NEW LOGO 14TF010.GPJ ON_MOT.GDT 10/14/2014 9:33:51 AM
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D= Peto
".>Ontario CEONSVLILTING ENGINEERS
Foundation Design
RECORD OF BOREHOLE No. 1 2 of 2 METRIC
G.W.P._ 2100-13-00 LOCATION Co-ords. 4 917 125.1 N ; 288 637.8 E ORIGINATED BY A.L.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL REMARKS
i} ¢ PLASTIC LIQUID =
- 2 o v MOISTURE o EZ 8
5 0 <5 | 20 40 60 80 100 CONTENT z Q9
Sy w 2E |z . . . . ! W w w | 54 | cransize
ELEV &le|d 2 2 5 | 2 |SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 2 g < | O UNCONFINED + FIELD VANE Y )
e z € © | L | e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
237.4 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Sand, some silt ".
Compact Gre Wet . 237
p Y Contrd.y |, 17| ss 11
.
o o
e 236
Very dense .
.o
e ¢ 18| SS |83/23cm
: 235
.o
.
.o
.
.o
. 234
. o{19[SS| 17** —
233.5 . \\\
18.9 TEnd of borehole ° e
233.3 T20723C
19.1

Switched _to dynamic cone
penetration test

Probable sand
Very dense

End of dynamic cone
penetration test

* 2014 07 13

Water level observed
during drilling

w "N* values due to
possible hydraulic
disturbance during
drilling
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. CEONSVLILTING ENGINEERS
L/~ Ontario S
Foundation Design
RECORD OF BOREHOLE No. 1A 1 of 1 METRIC
G.W.P._ 2100-13-00 LOCATION Co-ords. 4 917 133.1 N ; 288 616.7 E ORIGINATED BY F.P.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
SOIL PROFILE SAMPLES | W (RS GD  SENETRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
- 2 o LMt MOISTURE o EZ 8
5 0 <5 | 20 40 60 80 100 CONTENT z Q9
Sy w 2E |z . . . . ! W w w | 54 | cransize
ELEV o |p| & 3 2 5 | © |[SHEAR STRENGTH kPa
DESCRIPTION -2 s < z92 | E I — DISTRIBUTION
DEPTH (3| F > 3o < | O UNCONFINED + FIELD VANE Y %)
e z € © | L | e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
245.1 | Ground Surface u 20 40 60 80 100 20 40 60 kN/m®* [GR SA SI CL
0.0 [silty sand 245
topsoil and _ _ 1 |SS 1 o
clayey silt inclusions
(FILL)
244.1
1.0 [Topsoil [>-12|Ss 4 244
243.7 o~ * !*
1.4 |sand, some gravel s X
trace silt, trace clay .
s o | 3 [SS 18
Loose to Grey Wet .
compact o o 243
.
* *|4|SS 29 o 19 70 8 3
. s
o o
P 242
e o | 5|SS 8
o o
.
*+ *| 6 |SS 14 241
P
o o
210?4 * s
- Clayey silt
tra)éeyto some sand 7188 20 40 el 0 12 54 34
Very stiff Grey Moist
239
8 [ss 23 le— 0 4 54 42
238
9 |SS 27 o
237
Hard I
236
10| SS 61 o
235.5
9.6 [End of borehole
* 2014 07 14
Y  Water level observed
= during drilling
Yy  \Water level measured
= after drilling
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D= Peto
".>Ontario CEONSVLILTING ENGINEERS
Foundation Design
RECORD OF BOREHOLE No. 2 1 of 1 METRIC
G.W.P._ 2100-13-00 LOCATION Co-ords. 4 917 249.8 N ; 288 705.0 E ORIGINATED BY F.P.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W, | < PLASTIC yyietipe  LIQUID =
> o LIMIT T E &
= 0 <5 | 20 40 60 80 100 CONTENT z Q9
9| w 22|z L L L " w w | 5% | cransize
ELEV & im| 8 3 2 5 | © |SHEAR STRENGTH kPa
DESCRIPTION -2 s < z92 | E I — DISTRIBUTION
DEPTH (3| F > 8 © | £ |© UNCONFINED + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
255.4 | Ground Surface * u 20 40 60 80 100 20 40 60 kN/m®* [GR SA SI CL
0.0 T180mm asphalt over 520mm
sand and gravel 55
2547 (PAVEMENT FILL) 1iss| 14 °
07" Sand, some silt
some gravel, trace clay 2 |ss 9 ° 18 60 14 8
Compact Brown Moist
2?4'0 to loose 0 254
- (FILL) .
Sand, trace silt «|3 ]SS 17 o
trace clay, trace gravel R
Compact to Grey Moist .
very dense . 253
* |14 |SS 32 o 779 9 5
.
251.9 « | 5|SS 58 52 o
3.5 [End of borehole

Refusal on probable bedrock

* Borehole dry
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)~ Ontario ~

Foundation Design

RECORD OF BOREHOLE No. 3 1 of 1 METRIC
G.W.P,_2100-13-00 LOCATION Co-ords. 4 917 307.2 N ; 288 737.2 E ORIGINATED BY __ F.P.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
SOIL PROFILE SAMPLES | W (RS GD  SENETRATION
by |2 e PLASTIC MNSITSL%E‘F\QLE uoup| & REMARKS

= " <3| 20 40 60 8 100 |UM CONTENT Tz 0 &

9| w 22|z L L L " w w | 5% | cransize
ELEV adlw| 3 2 £ | G [SHEAR STRENGTH kPa
— DESCRIPTION AR 2 z2 | E —_——— DISTRIBUTION
DEPTH AR s 2 8 | < |0 UNCONFINED  + FIELD VANE Y )

e z € © | L | e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)

w

256.8 | Ground Surface * 20 40 60 80 100 20 40 60 kN/m®* [GR SA SI CL

0.0 [150mm asphalt over 550mm
sand and gravel

256.1 (PAVEMENT FILL) 1SS 21 o
0.7 |sand, some %ilt : 7] 56
some clay, trace grave
sand Iay)e/rs g .ou 2 |SS 21 5
Compact to Grey Moist H
very dense © -‘
o
j 3 [SS 79 255
OH.
1,
(TILL) .H 4 |ss| 106 °
o 254
clayey silt layers GH. = Tss [607150m ]
e u

253.4
3.4 [End of borehole

* Borehole dry

ON MTO_VER3 NEW LOGO 14TF010.GPJ ON_MOT.GDT 10/14/2014 9:33:53 AM
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)~ Ontario ~

Foundation Design

RECORD OF BOREHOLE No. 4 1of 1 METRIC
G.W.P.__2100-13-00 LOCATION Co-ords. 4 917 371.3 N ; 288 771.9 E ORIGINATEDBY __ F.P.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
SOIL PROFILE SAMPLES | W (RS GD  SENETRATION
by |2 == pLasTic MURAL Liquio| | REMARKS
= " <3| 20 40 60 8 100 |UM CONTENT Tz 0 &
9| w 22|z L L L " w w | 5% | cransize
ELEV ad|w 3 2 5 | © [SHEAR STRENGTH kPa
DESCRIPTION il = z zZ2 | E —_— DISTRIBUTION
DEPTH <37 > 3 8 | < |© UNCONFINED + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
258.2 | Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

0.0 [150mm asphalt gver 550mm o
sand and gravel
257.5 (PAVEMENT FILL) 1]ss 14 R
0.7 sand, some silt dli
some clay, trace gravel GH‘ 5> |ss 49 ]
Dense to Grey Moist 57
very dense J.‘
\
j's ss| 62 o 9 69 12 10
OH.
‘H 256
“ ]
(TILL) 'H 4 |ss 65 )
CT ‘.
49 5(ss| 90 255 _
254.7 5K

3.5 [End of borehole

* Borehole dry
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D= Peto
".>Ontario CEONSVLILTING ENGINEERS
Foundation Design
RECORD OF BOREHOLE No. 5 1 of 1 METRIC
G.W.P._ 2100-13-00 LOCATION Co-ords. 4 917 443.4 N ; 288 807.5 E ORIGINATED BY F.P.
DIST Central HWY_ 400 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE July 13, 2014 CHECKED BY D.D.
SOIL PROFILE SAMPLES | W (RS GD  SENETRATION
& pLasTIc NATURAL 0 = REMARKS
E2 |3 Pie'C MoISTURE Q! [ A
5 n <8 | o 20 40 60 80 100 CONTENT Z 9
Sy w 2E |z . . . . ! W w w | 54 | cransize
o |p| & =t 2 5 | © [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElS| s < 22 |E —— DISTRIBUTION
DEPTH g|5|F > 38 | £ |© UNCONFINED + FIELD VANE Y )
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
260.0 | Ground Surface o 20 40 60 80 100 20 40 60 kN/m” |GR SA SI CL
759 g \Topsoil 1 lss ;
5 Silty_sand ©
28955 topsgil inclusions -
Loose Brown Moist B J‘
(FILL) ) 2 |ss 7 259 S 9 68 11 12
Sand, some silt ol «
some clay, trace gravel —HT
Loose to  Gre Moist /’a
very dense oY L1, 3 [ss| 20/8cm
— —— — — L/{ 258
cobbles and boulders oL o
.| d
(TILL) ar ‘o 4 |SS 77 o
ol o
4 ¢ 257
‘145 |ss| 103 ° 5 70 11 14
256.5 !
3.5 [End of borehole

* Borehole dry
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BAYFIELD STORM SEWER SHEET
Option 1 HIGHWAY 400

BOREHOLE LOCATIONS AND SOIL STRATA
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CONSULTING ENGINEERS

Option 2

OUTLET TO RIP—RAP
LINED SPILLWAY

[ S TN
A .

HIGHWAYX 400 NBL To Bayfield Street
e
, +— \ e | 3 g
N PN M3 S Os T W e
‘.{% SEELZ PLAN.
= —— - — 1:50,
= = RAMP W-N/S (TO BAYF'ELD STREET) @ 0.5km 0 0.5km 1.0km 1.5km
LEGEND
"' Borehole
f’; P‘% <¢' Borehole and cone
= o)
% %
* & -@* Cone penetration test
PLAN
SCALE N Blows/0.3m (Std. Pen Test, 475 J/blow)
10 0 10 20m CONE  Blows/0.3m (60° Cone, 475 J/blow)
s — ]
Y WL ot time of investigation June 2014
Head
ARTESIAN WATER
= Encountered
| PIEZOMETER
2 3 4 S COORDINATES
‘ '¢' "' '¢' BHNo |ELEVATION| \oRTHINGS | EASTINGS
DRY DRY ﬁlé?thoj m DRY f\’éls_thOJ m 2 255.4 4917 249.8 288 705.0
“lev. 3 256.8 4917 307.2 288 737.2
(m) Approximate Proposed SILTY SAND 4 258.2 49173713 288 771.9
260 ASPHALT OVER — Sewer Invert Level ASPHALT OVER Loose 5 260.0 49174434 288 807.5
SAND AND GRAVEL SAND AND GRAVEL (FILL)
(FILL) N (FILL) -va X .I e —_——
296 - 12 ——————:/' k T SAND
£ s By ML) B SAND SOME_SILT SOME CLAY
250 o0 00 I R SAND SOME _SILT SOME CLAY TRACE GRAVEL 252
SOME SILT SOME GRAVEL TRACE GRAVEL COBBLES AND BOULDERS
TRACE CLAY Compact to Very Dense Loose to Very Dense
oam SAND Compact to Loose (TILL) (TILL) D
TRACE SILT TRACE CLAY (FILL)
§ Compgsfcfo G\?:\:)ELDense § § § % ‘8'
244 E £ = * == £ 244
5 (TLL) g e 5 e 5
77 1751 [77] 1751 » 7]
PROFILE A -A
SCALE
HORIZONTAL
10 0 10 20m — NOTE —
e The boundaries between soil strata have been established
VERTICAL only at Borehole locations. Between Boreholes the
5 0 5 10m boundaries are assumed from geological evidence.
S —— ]

NOTES:

1. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH RECORD OF
BOREHOLES AND REPORT

REVISIONS

2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE
DETAILS AND FEATURES ARE FOR CONCEPTUAL ILLUSTRATION.

DATE BY. DESCRIPTION

Geocres No. 31D-582

3. DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS

. HWY No 400 DisT __CENTRAL
Reference MTO Drawing: suBMD __NA [CHECKED AD [DATE NOV. 18,2014 _|SITE
OTHERWISE SHOWN. STATIONS ARE IN KILOMETRES AND METRES. Bayfield-Plan.dwg; and Base-Gray.dwg both undated ORAWN __NA | CHECKED DD |APPROVED CN owe B
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AYFIELD STORM SEWER SHEET
HIGHWAY 400
BOREHOLE LOCATIONS AND SOIL STRATA
PROPOSED STORM (/‘lcomsuzmw@ ENGINEERS
SEWER REPLACEMENT
¥ ‘%éﬁ aw%xww i T ’s—%ﬂw ‘%," @
A a\:% = wkmw; s
Ty = §tY N
] | = | =
~ N - 4 » 1&‘\’ o i
. \ LY N
v 3R
A
= Qe »-w\!::.‘
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N—— ™ i m'hg
) nai‘l&:ﬂ
PROPOSED CULVERT \ ) N '-_t‘ﬁt}‘ P
EXTENSION \ ’wu$;;«’ i3 v
:»‘g_r.‘%‘ “::u. e N 7 K‘" b | | e
whE e
N o e e Ph V
4% KEY PLAN
q(\ @ SCALE 1:50,000
™, 0.5km 0 0.5km 1.0km 1.5km
LEGEND
"' Borehole
4 N N <¢' Borehole and cone
q»\“@ )006\
> $’ Cone penetration test
N Blows/0.3m (Std. Pen Test, 475 J/blow)
10 0 10 20m CONE  Blows/0.3m (60° Cone, 475 J/blow)
¥ WL at time of investigation June 2014
Head
g HWY 400 T e e
_‘_1 A ¢1 ‘ = Encountered
o/s 5.8m o/s 5.0m | | PIEZOMETER
South North
Elev. ‘ Elev. BHNo [ELEVATION NORTH?I\IOGOSRDINAgizTINGS
(m) A imate St S (m) 1 252.4 4917 1251 288 637.8
pproximate Storm Sewer ASPHALT OVER
254 o be replaced gos oo | SAND ?ND )GRAVEL 254 1A 245.1 4917 1331 288 616.7
FILL
18
250 32 m_ —— 250
SILTY SAND \_,____----—-“ %
-4 Approximate Culvert (FLL) ™~ 7 18
- 17 246
Extension Invert 3 SAND
=il - P —TOPSOIL 3 SOME SILT SOME CLAY
242 - 2 Rl o it eets T T R = TRACE GRAVEL 242
SAND q 5 18 ,\% COBBLES AND BOULDERS
SOME GRAVEL 20 22 Wikt —— CLAYEY SILT Dense to Compact
238 TRACE SILT TRACE CLAY 23 30 [eeemsesee, TRACE SAND (FILL) 238
Compact 27 1 [ Very Stiff
/ 81 g e A
CLAYEY SILT I e
294 TRACE TO SOME SAND e L e SAND 234
Very Stiff SOME SILT TRACE CLAY
230 Compact to Very Dense 530
PROFILE B - B ALONG ¢ CULVERT
SCALE
5 0 5 10m
S — | ~NOTE =
The boundaries between soil strata have been established only
at Borehole locations. Between Boreholes the boundaries are
assumed from geological evidence.
g
NOTES: D. H. DUNDAS
12
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