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FOUNDATION INVESTIGATION REPORT
DECEPTION CREEK TRIBUTARY CULVERT REPLACEMENT
HIGHWAY 634
TOWNSHIP OF AVON
AGREEMENT NO.: 5010-E-0006
WP: 5113-09-01
GWP: 5149-11-00

PART 1: FACTUAL INFORMATION

1. INTRODUCTION

DST Consulting Engineers Inc. has been subcontracted by Genivar who was retained by the

Ministry of Transportation (MTO), Northeastern Region, to conduct a geotechnical investigation for

the replacement of the Deception Creek Tributary culvert on Highway 11. This work was carried out

under Agreement No.: 5010-E-0006, Detailed Design for the Replacement / Rehabilitation of

Various Culverts.

This report addresses the field investigation, laboratory test program, factual report on conditions

(Part 1) and recommendations for design and construction for the proposed culvert replacement

(Part 2).

DST CONSULTING ENGINEERS INC.



Foundation Investigation Report

Agreement # 5010-E-0006, GWP: 5149-11-00, WP: 5113-09-01

Deception Creek Tributary Culvert Replacement, Highway 11, Township of Calder

DST Reference No.: GS-TB-012144 2

2. SITE DESCRIPTION

The site is located on Highway 11, approximately 19.6 km west of the Highway 11 and Highway 579
intersection, Township of Calder, Cochrane Area. The structural site number is 39E-255.

Existing structure at this location is a three cell timber box 2.13 m x 1.75 m x 26.0 m culvert
built in 1983 with a depth of cover of approximately 1.5 m. The culvert was to be in fair to poor
condition and the timber elements appear to be rotting and checking, with some elements missing
completely. Significant loss of fill on the embankment and major asphalt patching on the roadway

directly above the culvert were also noted.

The embankment slopes at this location are approximately 1.5H:1V. Both sides of the
embankment were sparsely vegetated granular material with muskeg at the toe of the embankment.

The photographs shown in Figures 2.1 to 2.6 were taken by MTO.

Geological information is available from published Ontario Geological Survey Map # 5036 by
the Ontario Ministry of Natural Resources for the Smooth Rock area, District of Cochrane. The map
indicates a ground moraine formation with till and clay materials, subordinate landforms of organic
terrain with peat and muck are also present. The topography in the area landform is mainly
moderate local relief, the dominant land surface is undulating to rolling, and the subordinate organic
terrain is plain like. The surface drainage conditions are mixed wet and dry within the ground

moraine terrain, and wet in the organic terrain.
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Figure 2.1 Culvert inlet (facing northeast)

Figure 2.2 Culvert outlet (facing south)
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Figure 2.3 Culvert deterioration

Figure 2.4 Missing culvert sections
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Figure 2.5 Vegetation at culvert intlet (facing southwest)

Figure 2.6 Vegetation at culvert inlet (facing northeast)

DST CONSULTING ENGINEERS INC.



Foundation Investigation Report

Agreement # 5010-E-0006, GWP: 5149-11-00, WP: 5113-09-01

Deception Creek Tributary Culvert Replacement, Highway 11, Township of Calder
DST Reference No.: GS-TB-012144

Figure 2.7 Facing east from culvert

Figure 2.8 Asphalt deterioration facing northeast
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3. INVESTIGATION PROCEDURES AND LABORATORY TESTING

Site work was carried out between March 24™, 2011 and March 28", 2011 utilizing a CME 55 drill rig
that was operated by DST personnel. A total of four (4) boreholes were advanced for the purpose of
foundation design at this site, two (2) using hollow stem augers and other two (2) using hand

augers. Boreholes were advanced to depths ranging from 3.1 to0 17.4 m.

Two boreholes were advanced through the road structure at Station 9+996 offset 5.0 m left
and at Station 10+004 offset 5.0 m right. Two auger boreholes were advanced at beyond the toe of
slope near the existing culvert inlet and outlet at Station 9+996 offset 16.6 m left and Station 10+005
offset 17.3 m right respectively. The minimum number of boreholes, and depths and locations of
boreholes were chosen according to the given specification in Request for Quotation (RFQ) by
MTO.

The borehole locations are referenced to the MTO Station numbering system as indicated in
the RFQ. The centreline of the existing culvert was assumed as Station 10+000. The ground surface
elevations at the borehole locations were surveyed by DST personnel. At approximately Station
10+030 offset 20 m left a benchmark with an elevation of 97.9 m was placed in the telephone pole
and flagged. Borehole locations, stationing and benchmark location are shown on the Borehole

Location Plan, Drawings 1. Table 3.1 summarizes the detail of borehole locations and depths.

Table 3.1 Detail of borehole locations
BH1 9+996 99.2 17.4 5.0Lt
BH2 10+004 99.4 15.8 5.0 Rt
HA1 10+005 96.8 3.1 17.3 Rt
HA2 9+996 96.7 3.1 16.6 Lt

The fieldwork was supervised on a full-time basis by DST personnel who located the
boreholes in the field, performed sampling and in-situ testing and logged the boreholes. Standard
Penetration Testing (SPT) was performed in the boreholes advanced with hollow stem augers. Field
vane test (FVT) was performed to estimate undrained shear strength of the cohesive soils. The soil

samples collected during drilling were identified in the field, placed in labelled containers and
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transported to DST’s laboratory in Thunder Bay for further analysis.

Classification and index tests were subsequently performed in the laboratory on samples
collected from the boreholes to aid in the selection of engineering properties. Laboratory tests
included moisture contents, particle size analyses and Atterberg limits including plastic limit and
liquid limit. A total of forty three (43) moisture contents, five (5) sieve analyses, six (6) particle size
analyses and seven (7) Atterberg limit tests have been carried out for this assignment. Laboratory

test results are presented in the Boreholes Logs (Enclosures 1 to 4), and Plots (Enclosures 5 to 10).
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4. DESCRIPTION OF SUBSURFACE CONDITIONS

The subsurface conditions are presented based on the information obtained during field and

laboratory testing.

The generalized stratigraphy of the existing embankment, based on the conditions
encountered in boreholes, consists of surfacing (hot mix asphalt) overlying sand with crushed gravel
fill that is underlain by a mixed backfill including sand and clay surrounding the existing culvert. This

fill is then underlain by clay over a deeper silty sand to sand and silt layer.

4.1 Topsoil and Organics

A topsoil layer of up to 150 mm was encountered in hand auger holes 1 and 2. Organic material was
also encountered in Hand Auger Holes 1 and 2 at depths from 0.7 to 1.5 m and 0.2 to 0.9 m; this
corresponds to maximum and minimum upper and lower boundary elevations of approximately 96.1
and 95.3 m in auger hole 1 and 96.5 and 95.8 in auger hole 2 respectively. The thickness of this

stratum in auger hole 1 and 2 was approximately 0.8 m and 0.7 m respectively.
4.2 Asphalt
Asphalt was encountered in boreholes 1 and 2 with a thickness of approximately 115 mm.

4.3 Embankment Fill

Embankment fill layer was encountered in Borehole 1 and 2 below the asphalt layer and at Hand
Auger Hole 1. It was encountered at depths between 0.11 and 3.8 m below surface in Boreholes 1
and 2; this corresponds to maximum and minimum upper and lower boundary elevations of
approximately 99.3 and 95.5 m respectively. This material was also identified between surface and
depths of 0.7 m below surface in Auger hole 1; this corresponds to maximum and minimum upper
and lower boundary elevations of approximately 96.8 and 96.1 m respectively. Within the sand fill
cobbles were noted during the drilling process. Grain size distributions of the fill material are

reported in borehole logs (Enclosures 1 to 4) and plots (Enclosures 5 and 7).

A pavement structure of two materials over the native soil was identified. Directly below the
asphalt a fill of predominantly sand and crushed gravel materials was encountered at boreholes 1

and 2 from 115 mm below surface to depths up to 0.2 m; this corresponds to maximum and
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minimum upper and lower boundary elevations of approximately 99.3 and 99.0 m respectively. The
thickness of this stratum in both Borehole 1 and 2 was approximately 0.1 m. This layer is roadbed
granular layer. Gradation analyses conducted on a sample from Borehole 2 indicates gravel, sand,
and fines content of approximately 42%, 55% and 3% respectively. This material does not classify
as Granular A material but does meet OPSS specifications for Granular B, Type | meeting SSP
110S13 requirements. Material percentages passing the 13.2, 9.5 and 4.75 mm sieves were too
high for strict adherence to Granular A and Granular B, Type |l specifications. The moisture content

of samples was between 4 and 7%.

Directly below this sand and crushed gravel, a fill of predominantly compact to very dense
sand materials was encountered at Boreholes 1 between depths of 0.2 and 3.8 m below surface;
this corresponds to maximum and minimum upper and lower boundary elevations of approximately
99.0 and 95.5 m respectively. In Borehole 1 the thickness of this stratum was approximately 3.6 m.
This material was also encountered in Borehole 2 between depths of 0.2 and 2.2 m below surface
as well as between 3.4 and 3.8 m below surface; this corresponds to maximum and minimum upper
and lower boundary elevations of approximately 99.2 and 97.2 m as well as 96.0 and 95.6 m
respectively. In Borehole 2 the thickness of the upper and lower stratums was approximately 2.0 m
and 0.4 m respectively. Gradation analyses conducted on samples from Borehole 1 and 2 indicate
gravel, sand, and fines contents of from 2 to 20%, 69 to 80% and 8 to 20% respectively. This
material does not classify as Granular B, Type | meeting SSP 110S13 requirements, as higher fine
content was resulted from the gradation tests. Material percentages passing the 0.075 mm sieve
was too high for strict adherence to Granular B, Type | specifications. The moisture content of

samples was between 4 and 11%.

Silty clay was encountered in Borehole 2 between depths of 2.2 and 3.4 m below surface;
this corresponds to maximum and minimum upper and lower boundary elevations of approximately
97.2 and 96.0 m respectively. The thickness of this stratum was approximately 1.2 m. This material
was also encountered in Auger hole 1 between depths of 0.3 and 0.7 m below surface; this
corresponds to maximum and minimum upper and lower boundary elevations of approximately 96.5
and 96.1 m respectively. Atterberg limits tests carried out on samples from Boreholes 2 and Auger
hole 1 indicate this clay has an intermediate plasticity with liquid limits and plasticity indices ranging
from approximately 36 to 37% and 15 to 19% respectively. Moisture content of the samples was
between 23 and 37%.

DST CONSULTING ENGINEERS INC.
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4.4 Clay

Clay was encountered in Boreholes 1 and 2 as well as Hand Auger Holes 1 and 2. It was
encountered at depths between 3.8 and 13.0 m below surface in Boreholes 1 and 2; this
corresponds to maximum and minimum upper and lower boundary elevations of approximately 95.5
and 98.2 m respectively. This material was also identified at depths between 0.9 and of 3.1 m below
surface in Auger holes 1 and 2; this corresponds to maximum upper boundary elevations of
approximately 95.3 and 95.8 m respectively. The thickness of this stratum was found to be
approximately 9.2 m as determined in Borehole 1 and 2. For Auger Holes 1 and 2 the thickness of
this stratum is not determined as borehole terminus was reached within this stratum. Atterberg limit
test carried out on samples from Boreholes 1 and 2 as well as Hand Auger Hole 1 indicates this clay
has a low to high plasticity with liquid limits and plasticity indices ranging from of 25 to 66% and 11
to 41% respectively. In-situ field vane tests taken in Boreholes 1 and 2 indicate undrained shear
strengths between 29 and 91 kPa with sensitivities ranging from 2 to 6 which indicates consistencies
of firm to stiff. Gradation analyses conducted on samples from Boreholes 1 and 2 as well as Hand
Auger Holes1 and 2 indicate gravel, sand, silt and clay contents of approximately 0to 1%, 1 to 12%,

11 to 61% and 31 to 88% respectively. Moisture contents of samples ranged from 17% to 62%.

4.5 Silty Sand to Sand and Silt

Loose to dense silty sand to sand and silt was encountered in the Boreholes 1 and 2 at depths
below approximately 13.0 m below surface; this corresponds to maximum upper boundary
elevations of approximately 86.2 and 86.4 m in Borehole 1 and 2 respectively. The thickness of this
stratum is not defined in Boreholes 1 and 2 as borehole terminus was reached within the stratum.
Gradation analyses conducted on samples from boreholes 1 and 2 indicate gravel, sand, and fines
contents of approximately 3 to 7%, 47 to 60% and 37 to 46% respectively. Moisture contents of

samples ranged from 9% to 16%.
4.6 Groundwater

The groundwater table was identified below the ground surface during the field investigation and
visual identification of soil samples. The estimated depth of groundwater level below the ground
surface elevation is given in Table 4.1. The water level in the creek at the culvert was at an elevation
of approximately 96.6 m during the field investigation. The groundwater levels and water level at the

culvert can be expected to vary with season and precipitation events.
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Table 4.1 Depth of water table at boreholes

BH1 99.2 96.5 2.7
BH2 99.4 96.5 2.9
HA1l 96.8 96.7 0.2
HA2 96.7 96.5 0.2
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6. LIMITATIONS OF REPORT

A description of limitations which are inherent in carrying out site investigation studies is given in
Appendix ‘A’, and this forms an integral part of this report.

For DST CONSULTING ENGINEERS INC.

Prepared by: Reviewed by:

B

Deep Bansal, M.Eng Dr. MW Bo, PhD., P. Eng, P.Geo, Int PE,
Jr. Project Manager C.Geol, C. Eng, Eur Geol, Eur Eng
Senior Principal / Director (GeoServices)

Wesley Saunders, P. Eng
Project Manager
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LIMITATIONS OF REPORT

GEOTECHNICAL STUDIES

The data, conclusions and recommendations which are presented in this report, and the
quality thereof, are based on a scope of work authorized by the Client. Note that no scope
of work, no matter how exhaustive, can identify all conditions below ground. Subsurface and
groundwater conditions between and beyond the testholes may differ from those
encountered at the specific locations tested, and conditions may become apparent during
construction which were not detected and could not be anticipated at the time of the site
investigation. Conditions can also change with time. It is recommended practice that a
Quiality Verification Engineer be retained during construction to confirm that the subsurface
conditions throughout the site do not deviate materially from those encountered in the
testholes. The benchmark and elevations used in this report are primarily to establish
relative elevation differences between the testhole locations and should not be used for
other purposes, such as grading, excavation, planning, development, etc.

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
stated in this report. Since all details of the design may not be known, we recommend that
we be retained during the final stage to verify that the design is consistent with our
recommendations, and that assumptions made in our analysis are valid.

Unless otherwise noted, the information contained herein in no way reflects on
environmental aspects of either the site or the subsurface conditions.

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 testholes may not be
sufficient to determine all the factors that may affect construction methods and costs, e.g.
the thickness of surficial topsoil or fill layers may vary markedly and unpredictably. 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.

Any results from an analytical laboratory or other subcontractor reported herein have been

carried out by others, and DST Consulting Engineers Inc. cannot warranty their accuracy.
Similarly, DST cannot warranty the accuracy of information supplied by the client.
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Descriptive Terms for soil classification:

As per the soil classification manual by MTO, the descriptive terms based on percent by mass of the

whole sample, are described as per following table

And (with two major soil types) Sand and gravel 40-60
Adjective (silty) Silty 30-40
With Silt with fine sand 20-30
Some Silt, some fine sand 10-20
Trace Sand, trace of gravel 0-10
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: T, 1 TIME FACTOR
STRESS AND STRAIN u Yo DEGREE OF CONSOLIDATION
U, ket PORE WATER PRESSURE Ty kra EFFECTIVE OVERBURDEN PRESSURE
1 | PORE PRESSURE RATIO o kP PRECONSOLIDATION PRESSURE
o kfa TOTAL NORMAL STRESS 7 ke SHEAR STRENGTH
o’ kba EFFECTIVE NORMAL STRESS ¢! kpa EFFECTIVE COMESION INTERCEPT
T kpa SHEAR $TRESS ¢ -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o0 kPa PRINCIPAL STRESSES £y kpa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by -® APPARENT ANGLE OF INTERNAL FRICTION
€ .6, .8, % PRINCIPAL 3$TRAINS ] % kea RESIDUAL SHEAR STRENGTH
£ kPa  MODULUS OF LINEAR DEFORMATION T, kPa  REMOULDED SHEAR STRENGTH
G kra  MODULUS OF SHEAR DEFORMATION Sf 1 SENSITIVITY ,,;},-L,_
o ) COEFFICIENT OF FRICTION r
FHYSICAL PROPERTIES OF 50iL
£ kg/m® DENSITY OF SOLID PARTICLES e 1.%  voib RATIO €min '+ % VOID RATIO IN DENSEST STATE
Y, kn/md UNIT WEIGHT QF SOUD PARTICLES n 1.%  POROSITY Iy 1 DENSITY INDEX = Z““““: :
£ ky/m® DENSITY OF WATER w 1, % WATER CONTENT [} mm GRAIN DIAMETER max= Tmin
% kn/ml uNiT wEIGHT OF waTer’ S % DEGREE OF SATURATION Dy, mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF 50iL w, 13 LIQUID Limit cy ot UNIFORMITY COEFFICIENT
Y o« N/ UNIT WEIGHT OF SOIL Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m® DENSITY OF DRY SOIL we % SHRINKAGE LiMIT g m%/s " RATE OF DISCMARGE
4 kn/m® UNIT WEIGHT OF DRY SOIL e % PLASTICHTY INDEX 2 W - Wp v m/s  DISCHARGE VELOCITY
Ry “kg/m® DENSITY OF SATURATED SOML Lt LIGUIDITY INDEX ¢ et P HYDRAULIC GRADIENT
Year  KNZAT UNIT WEIGHT OF SATURATED SO . "’w W k m/s  HYDRAULIC CONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY inpEx - L:P, j kN/m® SEEPAGE rFORCE
Y kN/m? UNIT WEIGHT OF SUBMERGED SOIL L% VOID RATIO IN LOOSEST STATE
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DRAWINGS

DST CONSULTING ENGINEERS INC.



I ONIMVNQ

Eoo.n:og»ag::—a"__!:mm._ mcam:_..m:ou
2621629 (208) x4 Y

6262-€29 (£08) :ud . ; N
SAS €Ld NO 'Aeg Jepuny} ) 4
904§ uosyme} 509 N |
*au} sse0uyBug Bupinsuo) 1sa

*SUCRHIPUOS [an}ar Jussesdas Jou Asw pue
A ) usamieg
i:igiggggéﬁ

[1E]

wewyoueg £}
‘uopefpseAu] Jo oW} je j9Ae] JejeM. A
(mojg/r sy 189) ued "ms) we-g/smolg N,
eqoidyooy @
(Ld0a) 1801 uopeneued euog opusuAa @
1doa pmejoyeiog @
JeBny puejejoyesog .‘.

aN3o31

STULINOTMN NI 3TVIS

uoneso|
|ls

s L1 AmH
3

uoipbjysaAul |pojuyssyosn
*dmy Jepp) — || AbmybiH
ANVINGIML Y3380 NOWJ303a LV
133HS LNIN30OVId3Y LY3ATIND

0S—HZY ON $910099
GGZ—36¢ ON 21
l0—60—C1LLS ON dm
00—1L1—6¥%1S ON dmo
6L1G—CL0C ON  LNOD

" vE85Z1001

_J9 MW

IVH

T
Qm

O ] O
Sells|\ Ul 8|eog
M3IANV1d

DECEPTION CREEK TRIBUTARY

—-g— Inlet

d3d1NOHS 40 3903
IN3IWN3IAVd 40 3903

o o o o o &
2 2 2 S 2 B2 S 2 S 3 2
S < 2 Q % 343 I|D - o o o o o)
¥ + § £
o o o o © uw @) @ % % % % n.uﬂ
- - - - o S8 1T L1 AVMHOIH
qF
3
i IHE
9|04 ul |leN
. C¢VH
w 6°/6

QIYLIN

A

——— Qutlet

9098  [D(-G-¥d  ORVIND 'NOUVLNOJENVAL 40 AMISINR




¢ ONIMVA
woo-dnosBisp@Aeqiepuny :jjews

ns
26117629 (208) x4 siasujbus Bupinsuod
6262-€29 (208) :ud | '
SAS 8.d NO ‘Aeg Jspunyy B
joesg uosymeH 509 f
*ouj ssesujBug Bupinsuod 1sa
"SUORIPUO fanso Jussaidal jou Aew pus
Aq am (] uoompeg
6/048,0q I8 A{UO POYS(IGEISE UGS BATY EIRIS [[OF USSMIEQ SELBPUNOY

41994
e
1108
woe

o840

ssepjnog
oARI9 B pueg): .,
Keiol/ /
ws{]{] sojuebio
puegy s ind
yewydueg
‘uopeSsaAu] Jo swyy e [eAe] Jejep
(moigjr s2v 9801 ued "PIS) weo/smolg
8qoad 300y
(1Ld0q) 1891 uopenBUed GUOD djWBUAQ
1490 Yum ejoyesog
JeBny pueHejoyesog

aN3oa

*d 0o = 1

STULINOTM NI 3TVOS
O el O
NVd A3M

uoneso|
Qs

\

OFESOn_.U h ?mm

L§

¥
i <

uojjobj3seAu)l |DOjUYI9}089
‘dm] Jepp) — || Aomybiq
AYVINGINL X330 NOLWd303a LV
LN3INIDOVId3NY LY3ATIND

G

L133HS

0G—HC¥ ON S8100989

GGZ—-36¢ ON s
10—60—¢1LLS ON dm
00—-1L1—-6¥%1S ON dmo

6L16—C10C ON  LNOD

53621001

@oupys|g
(V)4 S¢ 0¢ _S2 0z Sl 0l S 0
o8 X . X . 8
1€
pedwod :
‘A6 pue s : o.w.._mu 0} 8s00j o
g BWos 0} 89el} ¢ : ‘leAeib eoeyy - : : :
[+ - ] IR PP sanNvs=THaN ccr o °Z<w.ﬂz<._.l=m‘N— ......... IR R IR c8
: : L OLANVS ALTIS : : ;
: } y 14
wykse 4 ' w 6.6
HeAu WeAInD : : / ©" yns’oyuuy : HOAU| USAIND
06] -+l N N A AV 4 ) N eneibipue Ty LT e ef i 06
: : : : ~  pues eoel : : m
) . _‘Ruis - Av10 [4 Y
: < z s
X ¢ -
SOINVONON | _ s - o
. g . a ; B : 3
G6 x._w...ﬁo._.__ N A A A e A VOXOL, P S Y A A AP YL TN e S6
‘s - Av10 - i~a o= - = s :
; e 6L < _-j~=——SOINVOYO
- — N iy q B S
ONYS ALTIS - 7T~ ] - \“ AYA - AYATS Y 9l A —30S0dOL
L . oneBowosolecen -~ | £9 :
’ .«__aquw..nz<w.._.=n_,]
001 : ... m0.<u“.me.._.<.._..._KI&m%. LR w__w.m.o.n_u.-..dm\/.«‘ma .............. ............... 001
: ALIS=TIE : : a3HSNHD B ANVS - T4 :
sol : - SOl
}VH ‘. CHE .‘.

IHe @

V-¥ NOILOZS ONOTV 311404d

06616

vH @

O el O
SaJ9 Ul 8]eos
M3IIANVId

T~

bZ‘V’H

AdVLINGIdL M3340 NOILd303a

IavVaVYa)
UUVyU

fa Xl
Ul

191N —

143AIND

X08 d38KWIL 1130 ¢

_< «’ U

JIYLIN

lVH

ZHg
L

09¢ X 12 X 0¢9

0LOTO0L

v

90-00 (O-C-¥d  ORWIND ‘NOUVINOJSIWAL JO AMISINIR




€ ONIMVYA

woordnoufiisp@Aequepunty :jlBW3 g 55y6ua Bupjnsuod

Z6LL-629 (L08) x4
6262-€29 (208) :ud \ “
SAS €Ld NO ‘Aeg Jepunyy &=
190u]g UOSYMEH 509 i
*ou) ssesujBug Bupinsuc) 1sa
jemaw Aew pus
o o usemeg
Ao 190G GAGY 81848 JOS USEMISq SOLTPUNOG OYL
SEIoN

595v£1001

SUZONNYS '8 M

11998 966+6 Se8LLY yeisErS §9'98 ZVH
JNELL | S00+0F 8z8LLY Tuseys 808 IVH
1108 #0040} 8Ly LLisev8 85'6s THe
oS 966+6 eceLLy 08.5EVS £z'es tHe
9840 | uopmg Bupse3 Buppon UOREAS3 ‘ON

Eou_:omﬂ yooupeg LI
leAeID 1@ pueg |l ([T uvi_
ko7 tiosdoy E==

ws{TII sojuebio [, ™
pueg|;©.: 4 KXX

(moigir s.p ‘180 ued pis) we-g/smolg N,

(1Ld0a) 1894 uopeNBULd BUOD djwieuig

i-e..o._-mmm
‘uopeBpseAu| jo swy je [oAe] Jajep A

©qoud %0y

.
ans.;-.o..eome
leBny pueeioyescg @

aN3931

SFULINOTIM NI 3TVIS

uoneso|
Qs

.«.

CDCTITEYEY Py

L1 Amy

(

9¢

133HS

uolypbyseAu| |pojuysel089
*dm) JepipQ — || AomybiH
ANVLNGRIL 3330 NOLJ3D3a LV
LN3IN30OVIday LY¥3ATIND

®

0G—HZy ON So40099
SGZ—-36¢ ON 21
10—60—¢LLS ON dM
00—L1—6+%1S ON dM9
6L1G—CIl0C ON  LNOD

OI4LIN

eounysig
og 1 0 Sl 4]}
08 : \m‘ Hm . . 08
s .”.‘. 5
; ' .owc.mv_ou
"; .1 -es00] ‘jeneib eoey|’ a1 : :
.:m..__moz<oz<w..,..,. ........... O c8
L Fedt OLAONVS ALTS| 49 O : :
l / : 4
. N F
. . . Jns oy uuy : . :
OO ............. u ............. ”. . .w ........ ”. .—.OM'WL.U.U.P.—W. oy 4G ... . — ......... .s ............. . ............. om
: . . pues eoey} : . : : _m
: joedwod ¢ Aus - AV10 z s
“leneib pue . g =
JlIs ewos 0} adel} g z o : 4 : : m
) R .02<w._.=n_ ~ M ....... AN LA M. ........ , ............. . ............. S6
4ns KieA - AV1D . 61 : .
ALlIS -1 B 7Y e T e |x :
© jyedwoos Co|u J £9 f~=————s01qq00
‘|oneib awos 0} 80Bl) —— g ) “ 5
..... ﬂ__mmfam..ﬁz.«m:._u_n_:...“:.. 1 TOVARNG LV LAVHASY . M ™o
oot o m w THAVES GaHS D! oo
- BANVS- ._.__u_.
(] } ={o]}
Ha @ IHe
,8-8 NOILO3S ONOTV 3T1408d
\ /
O P el O
SO\ Ul 8]eog
M3IIA NV1d
O © © D O @) @)
@) @) o0
O O O S D _ o)) 9)) o))
+ + + ; - O + +
2 2 ] m = . e @ m ok @
~ ~ — 1 B
Jel | L L AVMHOIH
x
o
M
©

3 CELL TIMBER BOX |CULVERT

lHY

-N-

90-98 L0-0-¥d  ORWANO 'NOLVINOJENWAL JO AMASINN




Foundation Investigation Report

Agreement # 5010-E-0006, GWP: 5149-11-00, WP: 5113-09-01

Deception Creek Tributary Culvert Replacement, Highway 11, Township of Calder
DST Reference No.: GS-TB-012144

ENCLOSURES

DST CONSULTING ENGINEERS INC.



ON_MOT GS-TB-012144 - DECEPTION CREEK TRIBUTARY - HWY 11.GPJ DST_MIN.GDT 13/3/12

)~ Ministry of

Foundation Design

% > Transportation
zﬁ’ Ontarl%
RECORD OF BOREHOLE No BH1 1 OF 1 METRIC
W.P. 5113-09-01 LOCATION STA. 9+996, 5.0 m LT (5435780 m N, 477833 m E) ORIGINATED BY KS/JF
DIST HWY 11 BOREHOLE TYPE__Hollow Stem Auger (80 mm ID) COMPILED BY ML
DATUM _Assumed DATE 2011 03 25 CHECKED BY WS/BV
SOIL PROFILE SAMPLES | o w o [BYNAMIC CONE FENETRATION
ol 3 —— pLasTic WIS uaup| | & REMARKS
5 o |23 20 40 60 80 100 |'MT  oonrent UMT| 3 O &
bl wil=g|l z . . . ! Wp w w | 52 | cransizE
ELEV o o | ¥ 21258 O |SHEAR STRENGTH kPa
DESCRIPTION = S| & < |2z = r——0—A DISTRIBUTION
DEPTH é S|z > 8 5 ; O UNCONFINED + FIELD VANE 'Y (%)
sl Z £ |£°| U [0 QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
99.2 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
ASPHALT - 115 mm AS1| AS aal ) Water level at
ggé FILL - SAND & CRUSHED e 2.75mon
i GRAVEL - trace silt, brown completion.
FILL - SAND - some silt, trace caveat 2.2 .
gravel, brown, compact AS2| AS e rozen to 2.0 m
98
L 8 79 (13)
- cobbles SS3| SS 63 *
97
SS4| SS | 16 [
96.3 Z
3.0 FILL - SAND - some silt, trace . 2 78 (20)
gravel, brown, compact SS5| SS 19 96 .
95.5
3.8 CLAY - Silty, brown, trace sand,
firm to stiff ss6| ss 5 05 | [
n
SS7| SS 3 ®
3
94 =+
SS8| Ss 2 *0A
3
+
93
SS9| Ss 3 (]
2
+ 0 8 58 34
SS10| SS 2 .
92 3
+
SS11| SS 2 [ J
91 2
90
SS12| SS 1 ®
U
+
89
0 1 24 75
SS13| SS 1 [
88 i
87
SS14| SS 2 [ ]
86.2 +2
13.0 SAND - Silty, trace gravel, grey, anl
compact to dense ©Y
ilf]ss15) ss | 12 °
85
B 84 3 60 (37)
-]|Ss16| SS | 15 [ ]
83
SS17| SS | 31 [
81.8 82
17.4 End of Borehole at 17.4 m

x® 3,* 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE

ENCLOSURE 1



ON_MOT GS-TB-012144 - DECEPTION CREEK TRIBUTARY - HWY 11.GPJ DST_MIN.GDT 13/3/12

(‘y_ Ministry of Foundation Design
} > Transportation
[/k Ontario
RECORD OF BOREHOLE No BH2 1 OF 1 METRIC
W.P. 5113-09-01 LOCATION STA. 10+004, 5.0 m RT (5435777 m N, 477827 m E) ORIGINATED BY KS/JF
DIST HWY 11 BOREHOLE TYPE__Hollow Stem Auger (80 mm ID) COMPILED BY ML
DATUM _Assumed DATE 2011 03 28 CHECKED BY WS/BV
DYNAMIC CONE PENETRATION
g g PLASTIC oicrope HQuDl
5 o |23 20 40 60 80 100 |'MT  oonrent UMT| 3 O &
| & wlzE| z ! ! . ; . We w wo [ 54 | crANSsiZE
ELEV o o | ¥ 3 25 O |SHEAR STRENGTH kPa
DESCRIPTION = S| & < zZz = r——0—A DISTRIBUTION
DEPTH é S b > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sl Z £ |£°| U [0 QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
99.4 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
ASPHALT - 115 mm
j@ L] 42 55 3
99: FILL - SAND & CRUSHED AST] AS 99 Water Ievel(at)
’ GRAVEL - trace silt, brown AS2| AS L4 2.9mon
FILL - SAND - some gravel & silt, completion.
brown, compact AS3| AS L4 Cave at 4.3 m.
98 Frozento 2.3 m
© 20 69 (1)
SS4| ss | 77 [
97.2
2.2 FILL - CLAY - Silty, brown, very stiff 97
SS5| Ss | 17 *0—A
v
96.0 ss6| ss | 15 .
34 FILL - SAND - some gravel, trace 96 Yk 12 80 (8)
95.6 silt, grey, compact
3.8 CLAY - Silty, trace sand and gravel
- grey, firm to stiff ss7| ss | 4 *®
95
SS8| Ss 3 ®
B
94 H
SS9| Ss 2 .
3
+
TW1q TW 93
1 9 59 31
SS11| SS 3 L Y
92 2
+
SS12| SS 3 [ ]
2
91 +
0o 1 11 88
SS13 SS | 1 90 * S
6
+
89
SS14| SS 2 [ ]
4
88 +
SS15 SS 1 87
86.4 +5
13.0 SAND & SILT - trace gravel, grey,
loose to compact 86
1T ss16 ss | 23 .
. 85
7 47 (46)
.| SS17] SS 9 84 [
83.6 L
15.8 End of Borehole at 15.8 m

x® 3,* 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE

ENCLOSURE 2



ON_MOT GS-TB-012144 - DECEPTION CREEK TRIBUTARY - HWY 11.GPJ DST_MIN.GDT 13/3/12

)~ Ministry of

Fo

undation Design

¥ > Transportation
zﬁ’ Ontarl%
RECORD OF BOREHOLE No HA1 1 OF 1 METRIC
W.P. 5113-09-01 LOCATION STA. 10+005, 17.3 m RT (5435772 m N, 477826 m E) ORIGINATED BY KS/JF
DIST HWY 11 BOREHOLE TYPE__Hollow Stem Auger (80 mm ID) COMPILED BY ML
DATUM Assumed DATE 201103 24 CHECKED BY WS/BV
DYNAMIC CONE PENETRATION
Weg| % { PLASTIC ol R baup[ &
= o 28] @ 20 40 60 80 100 UMIT — content  HMTl S © &
3 & wil=g|l z . . . ! Wp w w, | 34 | crANSIZE
Tl B|Ww| 2]258| © |SHEARSTRENGTHkPa =
ELEV DESCRIPTION = = e < z % = r ——0—A DISTRIBUTION
DEPTH é =) i > 8 o § O UNCONFINED + FIELD VANE ’Y (%)
sl Z £ |£°| U [0 QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
96.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
96.8 TOPSOIL - 50 mm ‘m SA21| AS 204gy 450 mm
; SAND - Silty, trace gravel, brown _ Standing Water.
96.1 CLAY - Silty, trace sand, SA22| AS he
0.7 brown/grey ~ 96 5
ORGANICS - fibrous, dark brown :: SA23 AS ]
95.3 ~ ]
1.5 CLAY - Silty, trace sand, grey
5
SA24| As 95 ° 0 8 61 31
037 A28 AS 94 olea

3.1 End of Borehole at 3.1 m

x® 3,* 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE

ENCLOSURE 3




ON_MOT GS-TB-012144 - DECEPTION CREEK TRIBUTARY - HWY 11.GPJ DST_MIN.GDT 13/3/12

)~ Ministry of

Foundation Design

¥ > Transportation
zﬁ’ Ontarl%
RECORD OF BOREHOLE No HA2 1 OF 1 METRIC
W.P. 5113-09-01 LOCATION STA. 9+996, 16.6 m LT (5435794 m N, 477835 m E) ORIGINATED BY KS/JF
DIST HWY 11 BOREHOLE TYPE__Hollow Stem Auger (80 mm ID) COMPILED BY ML
DATUM Assumed DATE 201103 24 CHECKED BY WS/BV
DYNAMIC CONE PENETRATION
NATURAL = REMARKS
U'_J %) g PLASTIC MOISTURE LIQUID — T
5 o |23 20 40 60 80 100 |'MT  oonrent UMT| 3 O &
bl wil=g|l z . . . ! Wp w w, | 34 | crANSIZE
ELEV Ll n| ¥ | o]258| 2 |SHEARSTRENGTH kPa =
DESCRIPTION el S| & | 2|22 E > ——0—A DISTRIBUTION
DEPTH 2| 3 Pl 38| < [©o unconFineD + FIELD VANE ¥ %)
sl Z £ |£°| U [0 QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
96.7 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
95— TOPSOIL - 150 mm == 100 mm
: ORGANICS - fibrous, dark brown NG Standing Water.
~ 96
95.8 113y
0.9 CLAY - Silty, trace sand, grey SA26| AS
95
SA27| AS L) 0 12 57 31
94
935 SA28| AS °
3.2 End of Borehole at 3.1 m

x® 3,* 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE

ENCLOSURE 4
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