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1. INTRODUCTION

This report summarizes the results of the foundation investigation carried out at the site of the
existing CPR overhead on Highway 11 at approximate Station 22+290 in the Township of Severn.
The investigation was carried out by Peto MacCallum Ltd. (PML) for AECOM Canada Ltd.
(AECOM) on behalf of the Ministry of Transportation of Ontario (MTO).

The existing overhead will be removed and the opening partially filled by a pedestrian culvert, as
shown in the General Arrangement Drawing ‘HWY 11 CPR REPLACEMENT C. |. P. BOX
CULVERT' prepared by AECOM dated January 13, 2013.

The purpose of this report was to summarize the subsurface stratigraphy and groundwater
conditions encountered in the foundation investigation. The results of two boreholes that were

drilled in 1977 based on Geocres Report No. 31D254 are included in this report.

2. SITE DESCRIPTION AND GEOLOGY

The contemplated culvert will be located at about 60 m south of the existing Highway 11
Southbound Lanes (SBL) / Hampshire Mills Line at-grade intersection. The site is about 1.0 km

north of the City of Orillia in the Geographic Township of Severn, Simcoe County.

Land use in the vicinity of the site includes commercial activities to the west and isolated
residential houses to the east. Locally, the existing Highway 11 is a four lane highway. The local
topography of the site is generally flat. The existing Highway 11 embankment is about 9.0 m high

at the overhead location. The abandoned CPR tracks pass through the existing overhead in an
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approximate southeast to northwest direction. The ground cover includes grasses, bushes and

trees.

The soil cover at the project site is derived from glaciolacustrine plain deposits (clayey silts and
sands) which overlie Paleozoic (Middle Ordovician) age Simcoe Group, Bobcaygeon Formation
(limestone) bedrock. The bedrock is estimated at 20 to 30 m depth at the proposed culvert
location based on Aggregate Resources Inventory Paper 80, Simcoe County from the Ontario

Geological Survey, Ministry of Northern Development and Mines, 1994.

3. INVESTIGATION PROCEDURES

The subsurface investigation was carried out on January 9, 2013. A total of two boreholes
(CPR-101 and CPR-102) were drilled to 10.8 and 6.4 m depths at the locations shown on
Drawing CPR-1, appended. Although the results of the investigation are considered representative,

allowances should be made for local variations in subsurface stratigraphy.

The locations of the boreholes were selected by PML allowing for drill rig accessibility and buried
utilities. The ground surface elevations at the borehole locations were surveyed by exp Geomatics

in March 2013. All elevations in this report are expressed in metres.

The boreholes were advanced using continuous flight solid stem augers through the soil cover
with a track-mounted CME-55 drill rig, supplied and operated by a specialist drilling contractor,

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

Soil samples were recovered from the boreholes at regular 0.75 and 1.5 m intervals of depth
using the standard penetration test method. Standard penetration tests were conducted to assess
the strength characteristics of the substrata. Soils were identified in accordance with the MTO soill

classification manual procedures.
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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 and, where encountered, by

measuring the groundwater level in the open holes.

The boreholes were backfilled with a bentonite/cement mixture where required in accordance with
the MTO guideline and MOE Reg. 903 for borehole abandonment.

The recovered soil samples were returned to the PML laboratory in Toronto for detailed visual
examination, laboratory testing and classification. The laboratory testing program included the

following tests:

e Natural moisture content determinations (19)

e Atterberg Limits (3)

e Grain size distribution analyses (7)
The laboratory grain size distribution charts are presented in Figures CPR-GS-1 and CPR-GS-2.
The Atterberg Limits results are presented in Figures CPR-PC-1 and CPR-PC-2. All of 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 for details of the subsurface
conditions including soil classifications, inferred stratigraphy, standard penetration test results and
groundwater observations. The results of laboratory grain size distributions, Atterberg Limits and

moisture content determinations are also shown on the Record of Borehole sheets.

The borehole locations, stratigraphic profile and cross-sections prepared from the borehole data
are shown on Drawing CPR-1. The boundaries between soil strata have been established at the
borehole locations only. Between and beyond the boreholes, the soil boundaries are assumed

and may vary.
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Two previous boreholes were drilled in 1977 based on the Geocres Report No. 31D254 and the
results of the two boreholes are included in Appendix A. The two boreholes were drilled from the
top of the approach embankments through 6.8 and 7.8 m thick fills comprising clayey silt with
sand and gravel. The fill is underlain by silt to clayey silt deposits. The deposit extended beyond

14.0 and 19.3 m, the termination depths of the boreholes.

The subsurface stratigraphy revealed in the current boreholes is variable although generally
consistent with the Geocres Report No. 31D254 in Appendix A and generally included layers of fill

and clayey silt till underlain by a silty sand to sand till deposit.

41 Fill

A 0.9 and 1.4 m thick layer of gravelly sand and sand fill was encountered surficially in both
boreholes CPR-101 and CPR-102, respectively. The fill extended to 1.4 m (elevation 225.0) in
borehole CPR-101 and to 0.9 m (elevation 226.4) in borehole CPR-102. N values varied from 9 to

10 indicating loose compactness. The moisture content determinations ranged from 6 to 30%.

4.2 Clayey Silt Till

A clayey silt till deposit was encountered below the fill at 1.4 m (elevation 225.0) in
borehole CPR 101. The layer was 1.6 m thick extending to the silty sand to sand till at 3.0 m
(elevation 223.4) in borehole CPR-101. N values ranged from 41 to 51 indicating a stratum with

hard consistency.

The results of grain size distribution analysis for the clayey silt till sample are included in
Figure CPR-GS-1. The Atterberg plasticity chart is presented in Figure CPR-PC-1. The liquid limit
of the clayey silt till sample was 42, and the plastic limit was 22 with the corresponding plasticity
index value of 20. The Atterberg limits of a sample of the same soil tested in the previous
borehole 1 indicated a liquid limit of 35, plastic limit of 17 and a computed plasticity index of 18.

The moisture content determinations were 6 and 8%.
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4.3 Silty Sand to Sand Till

A silty sand to sand till deposit was encountered below the clayey silt till at 3.0 m (elevation 223.4)
in borehole CPR-101 and below the fill at 0.9 m (elevation 226.4) in borehole CPR-102. The
boreholes were terminated in the silty sand to sand till at 10.8 and 6.4 m (elevations 215.6
and 220.9). N values ranged from 16 to 100 for 18 cm indicating compact to very dense

compactness.

The results of grain size distribution analyses for the silty sand to sand till samples are included in
Figure CPR-GS-2. The Atterberg plasticity charts are presented in Figure CPR-PC-2. The liquid
limits of the silty sand to sand till samples were 13 and 14, and the plastic limits were both 11,
respectively with the corresponding plasticity index values of 2 and 3, essentially non-plastic

material. The moisture content determinations ranged from 7 to 12%.

4.4 Groundwater

Groundwater was encountered in both boreholes. During drilling, groundwater was observed at
1.1 m and ground surface (elevations 225.3 and 227.3) in boreholes CPR-101 and CPR-102,
respectively. Upon completion of drilling, groundwater was measured at 6.1 m and 0.6 m
(elevations 220.3 and 226.7) in boreholes CPR-101 and CPR-102, respectively.

The groundwater level is subject to seasonal fluctuations and rainfall patterns. Perched
groundwater may likely have accumulated within fill units. In the wet or spring thaw seasons, the

perched groundwater level may be high and rise close to the ground surface.
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6. CLOSURE

Mr. F. Portela carried out the field investigation for this study under the supervision of Mr. B. Rao,
P. Eng., and Mr. C. M. P. Nascimento, P. Eng., Project Manager. Walker Drilling Ltd. supplied the
drill rig for the subsurface 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. B. Rao, P. Eng., and reviewed by
Mr. B. R. Gray, MEng, P. Eng., MTO Designated Principal Contact. Mr. C. M. P. Nascimento,
P. Eng., Project Manager conducted an independent review of the report.

Yours very truly

Peto MacCallum Ltd.

Carlos M.P. Nascimento, P.Eng.
Project Manager

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

BR/CN/BRG:br-mi-sq
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1. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF
REPORT AND RECORD OF BOREHOLE LOGS.

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

3. DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
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Preliminary Foundation Investigation Report
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APPENDIX A

GEOCRES REPORT
Foundation Investigation Report for CPR Overhead Widening,
Geocres No. 31D-254, January 1978
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FOUNDATION INVESTIGATION REPORT

For
C.P.R. Overhead Widening
.0.8 Miles North of
North Junction Hwy.11B and Hwy.11
Hwy.11, District 5, Owen Sound
W.P. 162-75-04, Site #30-80

INTRODUCT ION

This report contains the results of a foundation investigation
carried out at the above location. - Fieldwork was completed on
September 21 and 22, 1977. A muskeg vehicle mounted power auger
~equipped with 34 inch I.D. hollow stem augers was used to
advance two boreholes. Additional shallow borings were put down
by hand auger adjacent to the existing bridge footings.

SITE DESCRIPTION

The site is Tocated 1.0 mile north of the north junction of

Hwy. 11B and Hwy. 11 in the Township of Orillia. Hwy. 11 passes
over the C.P.R. tracks on a multiple span structure with 22 to 25
feet of i1l present behind the abutments.

Both deciduous and coniferous trees make up the vegetation of
this gently rolling area, which lies in the physiographic region
of the Sand Plains of the Simcoe Lowlands.

SUBSURFACE _CONDITIONS

General

The subsoil within the investigated area was found to consist of
fill material (asphalt, sand, gravel and clayey silt) followed by
silt to clayey silt with sand and with gravel within the depth

of borings.

The extent of the various deposits are shown on the Record of
Borehole Sheets in the Appendix. An estimated stratigraphic
profile has been prepared on Drawing No. 1627504-A.



Soil types encountered in the boreholes can be described as follows:

Fill Material

.

Two different types of material were observed within the existing
approaches. The upper 4-7 feet consists of asphalt,sand and
gravel, while the lower portion is cohesive in nature.

This cohesive zone,made up of clayey silt, with sand, some gravel,
extends to the Timits of the fill, approximately 22 to 25 feet
below pavement. A bouldery zone is present from 7 to 18 feet in
B.H. 2 and a layer of organic material around 15 feet in B.H. 1.
Generally this layer is firm to stiff in consistency with

moisture contents varying from 4% to 16%.

Si1t to Clayey Silt, With Sand and Gravel

Silt to clayey silt, with sand and gravel extends from the fill
material to the limits of the boreholes. Standard Penetration
‘N' values range from 10 blows per foot to 100 blows for 2 inches
of penetration giving this material a stiff to hard consistency.
Virtual refusal to augering was reached at elevation 711 in B.H. 1
and elevation 727 in B.H. 2.

In B.H. 1, approximately the first 8 feet of the deposit is
lacking in sand and gravel and a very dense layer of silty sand,
some gravel, trace of clay, is present around elevation 723.

The moisture content of this soil varies from 5% to 10%.

Groundwater
Observations showed groundwater at elevation 744 in B.H. 1.

The source of this water is a silty sand seam around elevation 723.
No groundwater was measured in the remaining borings.



APPENDIX



P

o

ooty

HIGHWAY

ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE Nol

W P 162-75-04 LOCATION _Co-ords N 16,226,079; E 1,021,542 ORIGINATED gy M
oisT__3 mwy__11 BOREHOLE Type Continuous Flight Auger (MVM) comPiep sy M
paTum _Ceodetic DATE __September 21, 1977 CHECKED 8Y __RY
w DYNAMIC CONE PENETRATION
stelly LAde A SAMPLES g'ﬁ §' RESISTANCE PLOT rasnc S, woow | o T " REMARKS
Limgt CONTENT \taut =
s w | 30 20 40 &0 80 100 zZs A
218| w | 8oz 2 ' Sl ekl i H
ELEV. DESCRIPTION S“lao| ¥ 3 z% O |SHEAR STRENGTH g GRAIN SIZE
DEPT = S| 2| 5]138| § |ouconemed  + mewd vane T et oy | LR P ]
21z 5 [ &Y | @ [eouck TRAxAL  x A vane WALO c?g' 3"(', 1%) %)
773.0f Cround Level /v: c w GR SA SI Ct
0.
Asphait, Sand, Gr g
Aa-ﬂ_'ﬂ_'t’lui_wr_ Nigiid I rmsrmp 770 > m Ly
27 b111 Marerial P} |2 Z
Clavey Silt with Snnd,x 2 2
Sons Cravel 4 1ss | 7 o 11 43 36 10
760 -
Black Orgamit s |ss | 8
Firm to Stiff [] 13
3 750 o 14 38 33 15
742.0] )
26.0 ' e — °
9 Ss 119 ; 6
%, Y Aelss a0
8§11t to Clayey Silt o~
wich Sand, Gravel | (PS8 S gy
Y {32 i5 9 R7 3826 9
b 3158 113 )
15y [ 58 | :
v 730
Ve
15 1ss 120 "
v
Silcy Safd = — - - =
fSane Grayel,, TraceofClaylisAl16 | S5 | 87 o
q 720
/]
Stiff to Hard iz ss |56 -
A
,/ SS Tzl 4"
709.7 4" 210 845 32 15
63.3| End of Borehole
PML Note:
Fill symbol added from
4.2 to 26.0 ft|. depth
{
!

+3, x5 : Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10



HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS DFFICE-501L MECHANICS SECTION

w P 162-75-04

RECORD OF BOREHOLE No 2

LOCATION _Co-ords N 16,226,315; E 1,021,540

ORIGINATED BY __JM

Note: Water Tevel
Not Observed

DIST 5 Hwy 11 BOREHOLE TYPE Continuous Flight Auger (MVM) COMPILED BY ___ M
pATuUMm _Ceodetic DATE _September 22, 1977 CHECKED BY 7"
DYNAMIC CONE PENETRATION
el RO SAMPLES | &, | 2 |Resistance pioT Giierie roe o S b
2z| B LmT iRt lmr | SO REMARKS
= 20| @ 20 40 60 80 100 Ll z=
Q| 1221 2 e S M W W w | 5¥ &
ELEV e L al8| wl2|2a| & [sHEAR sTRENGTH o | > | GRAIN SIZE
EFTH = Sl 2| |38 5 |ouNconmNeD  + FiELD vane ATeh CoNTENTiRN Y DISTRIBUTION
£l=z o | & @ |® QUICK TRIAXIAL % 1AB VANE N %) (%}
773.[2) Ground Level b o w 10 20 3p GR SA S1 CL
Asphalc, Sand, Gravel 770 o 31953 (8
(F{i11 Material) o} L 85 4d )
6.7 a0 o ATy s
6. Fill Material TS5 19 o 293 (5)
Clayey Silt
With Sund, Boulder 4185 2
Some Gravel 5 tee S097 1" 760
T g e [ :
15 4
750.7] Firm to Stiff .55 |1k g Adliaa g
22.5 T 750
A B8y d
—
811t to Clayey 5ilc M 7 o5 118
Wirh Sand, Gravel L] 20l ss_ 1326 ® W 4Liz2y 4
131185 | 3% =
'd 740
Stiff to Hazd 41 12ls5 116 o 373321 9
"
) 3390 ——3BE " ot
]
730
727.2 (ST s o 73 49 18 10
46.0| End of Borehole

+3, x5 : Numbers refer to
Sensitivity

20
1545 (%] STRAIN AT FAILURE
10




FAPLANATION OF TERMS USED IN REPORT

*H' VALUE: AN INDICATOR OF SUBSQIL QUALLTY. IT 1S OBTAINED FROM THE STAMDARD PENETRATION TEST {C5A 8TD. All9.1)}. SPT 'N' VALUE 15 THE NUMBER OF BLOWS
REGUIRED TN CAUSE A STASDARD 2 INCH O.D. SPLIT-BARREL SAMPLER TO PENETRATE 12 INCHES INTG UMDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAHMER
WEIGHING 140 FOUMDE, FALLING FREELY A DISTANCE OF 30 INGHES. FOR PENETRATIONS OF LESS THAN 12 INCHES "N' VALUES ARE INDICATED AS THE NUMBER OF BLOUS
FOB THE PENETRATION ACHIEVED. 'N' VALUES COMRECTED WOR OVERBURDEN PRESRURE ARE DENOTED THus T,

RYRAMIC CONE PEWETRATION TEST (CS 5TD. ALL9.3): CONTINUOUS PENETHATION DF A CONICAL STFEL POINT {2* O.D. 60 CUME AKGLE) DRIVEN BY 350 FI-LB IMPACTS
ON "A’ SIZE DRILL RODS, THE RESISTANCE T0 CONE PENETRATION IS MEASURED AS THE KUMBER OF BLOWS FOH EACH 12 INCH ADVANCE OF THE CONICAL POINT INTD THE
UNDISTURBED GROUND. -

-
50LL QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTERCY OR DEWSITY.
CONSISTENTY: COMBSIVE SOTLS AR DESCRIBED ON THE RASIS OF TNEIR UNDRAINED SHEAR STREMGTH AS FDLLUWS:
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Seemaral
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