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INTRODUCTION

This Section carried out a subsurface investigation at the original location
for a vehicle inspection station approximately one mile west of Highway 138
on Highway 417. A detailed report for this original Tocation, containing
all the factual information, as well as recommendations pertaining to the
design of the vehicle inspection station (scales, approaches, building and
earth embankments) was submitted on August 27, 1976 (Report No. W.P. 2505-
75-01). The location of the vehicle inspection station has recently been
revised; the new location will be 938 feet east of the former approved
location.

In a memorandum dated Movember 16, 1976 Mr. T. C. Kingsland, Regional
Structural Planning Engineer, requested our office to carry out the investi-
gation for the relocated site.

A subsurface investigation was carried out by the Soil Mechanics Section

at the relocated site. This report presents the factual data obtained from
the recent investigation together with our recommendations for the design
and construction of the vehicle inspection station.

This report supercedes the foundation investication report for the initial
location of the vehicle inspection station submitted on August 27, 1976.

SITE DESCRIPTION AND GEOLOGY

The site is located about 1 mile west of the intersection of Highway 138
and 417 to the north of Highway 417, WBL.

The site and surrounding area are flat and poorly drained. The area is
used mainly for farmland and has been cleared of frees. At the time of the
investigation the site was dry but available information indicates that the
site is inundated with about 1 foot of surface water in the spring season.

Geologically, the site 1ies in the Winchester Clay Plains Region. The
predominant deposit is a sensitive marine clay locally known as Leda Clay.




The c?ay‘@as deposited by the Jate Champlain Sea. The cohesive deposit
i$ underlain by a thin Tayer_of glacial ti11 which is underlain by lime-
storie bedrock of the Trenton-Black River Formation, Ordivician Period.

FIELD AND LABORATORY WORK

The field work consisted of three sampled boreholes and one dynamic cone
test. The investigation was carried out using a muskeg vehicle mounted
drilling machine with hollow stem augers,

Disturbed samples were obtained using a 2" 0.D. sp1it spoon sampler. The
split spoon was driver according to the specifications for the Standard
Penetration Test with a driving energy of 350 ft-1b. per blow. Relatively
undisturbed samples were recovered using 2" 1.D. Shelby tubes. The Shelby
tubes were pushed manually or hydraulically into the soil. Together with
sampling, fie1d vane tests were carried oyt to obtain in-sity undrained
shear strengths of the cohesive stratum,

The Tocations and elevations of all the boreholes were surveyed by personnel

from Kingston Region, Engineering Surveys Section and are shown on
Dwg. 25057501-A.

Samples were visually examined and identified in the field and again in the

laboratory, Laboratory tests were conducted on representative samples to
determine:

Atterberg Limits

Natural Moisture Contents
Bulk Densities

Undrained Shear Strengths
Consolidation Characteristics

The results of the field and Taboratory tests are summarized in Record of
Borehole Sheets and on the Plasticity Chart, Figure 1; on the Grain Size

Distribution Curves, Figure 2; and on the Consolidation e - log P Curves,
Figure 3.




SUBSURFACE CONDITIONS

General

Immediately below a thin cover of topsoil (approx. 1 foot thick) is a
deposit of very soft to firm sensitive clay. This clay stratum varies
in thickness from 34 to 40 feet. The clay overlies a 1 foot to 5 foot
thick deposit of glacial til11. According to available local geological
information the glacial ti11 is underlain by 1imestone bedrock.

The boundaries between the soil strata as determined by this investigation
are shown in the Record of Borehole Log Sheets. A stratigraphical profile
shown on Dwg. 25057501 - A is inferred from the borehole data.

A summary of the subsoil conditions is presented in the following paragraphs.

Clay
Under a thin cover of topsoil is a clay deposit. The clay stratum varies in

thickness from 34 to 40 feet below ground surface. Immediately below the
topsoil for a depth of 3 feet the clay is slightly desicated and has a
mottled reddish brown to grey colour. The remainder of the deposit is gener-
ally grey in coelour. Within this stratum random thin seams or pockets of
silt and organics were encountered.

The physical properties of the clay deposit as determined by the field and
laboratory testing are summarized below:

Range Average

Natural Moisture Content (W)% 62 - 86 78
Liquid Limit (NL)% 60 - 80 69
Plastic Limit (wp)% 20 - 25 22
Liquidity Index (IL) 0.8 - 1.5 1.2
Bulk Density (v )pef 93 - 105 97
Undrained Shear Strength (Cu)psf y Sensitivity

In-Situ Vane Tests 220 - 960 4 - 12

Laboratory Tests 270 - 920 3-9
Consolidation Tests (Two Tests)

Initial Void Ratio (eo) 1.6 - 1.7

Compression Index (C.) 0.6 - 1.1

C
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The Atterberg Limits indicate that the cohesive stratum is an inorganic clay
of intermediate to high plasticity. The natural moisture content of the
deposit is generally higher than the Liquid Limit, resulting in a Liquidity
Index of slightly greater than 1 for the overall deposit, which indicates that
the soil is sensitive to remoulding. This is confirmed by. the fact that the
sensitivity of the soil, as measured in the field was as high as 12. The
undrained shear strength as measured by the situ vane tests increases with
depth from 220 psf to up to 960 psf except for the upper 3 foot zone where
the shear strength was measured to be about 450 psf. Based on field and
laboratory test results the consistency of clay varies generally from very
soft to firm, increasing with depth except for the upper 3 foot zone where
the consistancy is soft. ‘

Consolidation tests on two samples from this deposit indicate that the clay

has been preconsolidated by a pressure of about 800 - 1000 psf in excess of
the effective overburden pressure.

Heterogenous Mixture of Gravel and Sand, Trace of Silt and Clay

Underlying the clay stratum across the site is a glacial till deposit con-
sisting of a heterogenous mixture of gravel and sand with a trace of silt
and clay. The thickness of this deposit varied between 1 to 5 feet. Rased
on the Standard Penetration Test 'N' values ranging from 16 blows per foot
to 50 blows for 2 inches the relative density is estimated to be compact to
very dense.

Bedrock

Bedrock was not proven but according to available subsurface information in
this area, the glacial ti11 is underlain by limestine bedrock. It is further
inferred that wherever the augers met refusal is considered to be the probable
bedrock surface. |

Groundwater Conditions

Groundwater observations were made 24 hours after the completion of the bore-
holes. The water Tevel was found to be approximately at elevation 209, which
is approximately 2.5 feet below ground surface.




DISCUSSION AND RECOMMENDATIONS -

General

It is proposed to construct a vehicle inspection station along Highway 417 |
near Casselman. The proposed.weigh scale arrangement consists of a 20 foot

X 30 foot steel and masonary building, a 13 foot x 17 foot scale pit, a &

foot x 7 foot connecting pit and two 12 foot x 70 foot long reinforced concrete
approach slabs. Fill heights at the relocated site are about 6 feet above
existing ground surface.

The subsurface investigation reveals a thin 1 foot cover of topsoil overlying
a 34 to 40 feet thick stratum of very soft to firm sensitive clay. The clay
stratum overlies a thin 1 to % foot thick layer of compact to very dense
glacial ti11, a heterogenous mixture of gravel and sand with a trace of silt
and clay.

According to design requirements for acceptable operation of the scale mech-
anism the weighing scale pit and slabs must remain almost dead level after
construction. The allowable tolerance is limited to 3/8" for end to end
rotation of the scale pit. The building and connecting pit will tolerate a
maximum of one inch differential settlement. Tt is required to develop a
scheme which will meet the above requirements without excessive continued
maitenance problems.

The presence of the compressible very soft to firm clay deposit immediately
below the ground surface requires that steps must be taken to ensure the
overall stability of the approach embankments, and that settlements, differ-
ential as well as total, of the weigh scale arrangement are within tolerable
limits,

Scale Building, Connecting Pit, Weighina Pit and Approach Slabs

As a result of several discussions about this project with the Ministry's
Structural Office and other agencies, various foundation schemes have been
proposed for the design of the foundations of the weigh scale mechanism.

One of the schemes is to support the weigh scale arrangement on spread footings
as outlined on page 5 of the previous report. Expected settlements of the
weigh scale mechanism founded on spread footings were discussed in our previous
report. Due to the sensitive nature of the weigh scale arrangement and to




6.

ensure acceptable operation of the entire scale complex, the scale
building, connecting pit, weighing pit and approach slabs should be
supported on end bearing piles. Timber or steel 'H' piles founded on

the bedrock surface or concrete caissons extended to the bedrock surface
may be used. In consideration of the negative skin friction forces which
will be induced because of the consolidation of the clay, it is recommended
that the pile capacities should be reduced by 15%; i.e. 85% of their
maximum allowable Toads. For example a 12 BP 74 steel H pile may be
designed for 80 tons per pile and a #14 timber pile for 20 tons per pile.
Whereas, a 30 inch concrete caisson could be designed for 170 tons per
caisson. Due to the sensitive nature of the clay, caissons would require
a permanent or temporary liner to prevent caving in of the clay.

Because of the impervious nature of the clayey subsoil no major dewatering
problems are anticipated. According to the proposed scheme, there will be

no excavation below the water Tevel. Any surface runoff into the excavations

could be removed by pumping from sumps.

The pile caps should be provided witha minimum soil cover of 5 feet or
equivalent insulation for frost protection purposes.

Earth Embankment Design Considerations

Stability Considerations

Analyses in terms of total stress have been carried out to determine the
stability of fills immediately after construction. In this method of
analysis, stability is governed by undrained shear strength properties of
the foundation and fi11 materials. The following data and values were used
in carrying out the stability analysis:

Fill Material

y (pef) po Cu(psf)

Locally Available Granular Material 130 30 0




Subsoil Foundation Material

Elevation (ft) y (pef) y {pcf) po Cu(psf)

206 - 212 110 48 0 400
199 - 206 95 33 0 230
194 - 199 95 33 0 370
189 - 194 95 33 0 500

The following are our recommendations based on the above analysis:

1) Fills up to 6 feet would be stable with side slopes of 2:1.

2) Fills up to 6 feet plus a 2 Foot surcharge would also be stable with side
slopes of 2:1.

3) Fills up to 6 feet plus a 4 foot surcharge with 10 foot long counter
balancing berms at mid height on both sides of the embankment would be
stable with side slopes of 2:1.

Settlement Considerétions

The underlying compressible clay stratum will settle as a result of consolida-
tion under the weight of the embankment. For the settlement computations the |
stresses induced within the subsoil by the embankment were computed by the
Osterberg method. The soil parameters used in the settlement analyses were

determined by laboratory consolidation tests, the results of which are ‘shown
on Figure 3.

Settlement analyses indicate that the maximum settlement due to consolidation 1
of the clay deposit beneath a 6 foot fill height will be in the order of 6

inches. Since the clay deposit is slightly preconsolidated (Pc - Po # 900 psf)

it is estimated that thé settlement beneath the € foot fills will be about 2

inches due to the recompression of the subsoil and will occur during construction.
Estimates of the time rate of settlement indicate that ninety percent of the
remaining 4 inches of settlement would occur during the first 12 months after
application of the embankment loading.

To minimize post construction settlement problems (total as well as differential
settlements) between the earth fill approaches and the approach slabs, the
following construction techniques could be adopted:
1) preload the site for a period of 12 months to the full height or alternatively |
2) apply a 2 foot surcharge above the full fill height for a period of 6 months

or alternatively \



3) apply a 4 foot surcharge above the full fil11 height for a period of 4
months,

A1l of the above schemes will inducé the same magnitude of settlements and
the decision as to which method to employ should be based on construction
scheduling and economic considerations.

At a meeting held in the Region January 6, 1977 between the Soil Mechanics

Section and Regional Planning and Design Office it was decided that a 2 foot

surcharge above the full fill height would be applied to the embankment for
a period of six (6) months to reduce the anticipated post construction
settlements. The Soil Mechanics Section provided recommendations for the
extent of surcharge loading to be applied for the proposed scheme. A
sketch showing the surcharge loading area together with a covering memo-
randum is appended to this report.

MISCELLANEOUS

The field work for the investigation was carried out from December 14 to

December 16, 1976 under the supervision of Mr, M, MaclLean, Project Engineer.

The equipment used for subsoil sampling was owned and operated by Dominion
Soil Investigation Ltd., Toronto, Cntario.

This report was written by Mr. M. MacLean and reviewed by Mr. M. Devata,
Supervising Engineer. _ Qaﬁgsﬁnm§ |

M. Maclean, P, Eng.}
Project Engineer \

. N

m (@(qué-ﬁ\
M. Devata, P. Eng.
Supervising Engineer

MD/MM/ km
January, 1977
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Ministry of — had
Transportation and
Communications

Ontario Memorandum
- Too My, R. Molaro, | . From: Soil Mechanics Section,
Planning and Design Office, Engineering Materials Office,
tastern Region, Kingston West Building, Downsview
Attention: ' . Datet  January 12th, 1977
Our Fils Rel, In Reply to
Subject:

VEHICLE THSPECTION STATIOM HWY. 417, 1.0 MI. WEST OF
HWY. 138 W.P, 2505-71-01, DISTRICT 9, OTTAUA

Further to our meeting of Thursday January 6th, 1977 please find attached a sketch
showing the extent and location of surcharge Toading as recommended by this office.

As shown on the sketch the subgrade supporting some curb and gutter in the vicinity
of the approach slabs will be subject to surcharge Toading. This area will undergo
relatively large settlements during the surcharge loading period and negligible

post construction settlements. Areas not subjected to surcharge loading are expected
to undergo substantial post construction settlements. Differential settlenents are
anticipated between those sections of curb and gutter located within the surcharge
Toaded area and those located outside of the areas.

The extent of surchage loading shown on the attached sketch will minimize post con-
struction maintenance problems only for the weigh scale complex.

A cemplete foundation investigation report for the revised location of the vehicle

inspection station including the results of the subsurface investigation together
with recommendations will be issued by this office within two weeks.

ol eeh. Mackaane

M. Maclean,
Project Engineer

for M. Devata,

Supervising Engineer.

MM/ km
c.c. D. McCune
K. Bassi
T. Kingsland \
E.V. Saint
files

record services



RECOMMEMNDED DURCWARCE

’ i \ . ’ WiV 258 -.‘7’5'0‘ ‘

Ry 8 10 ‘
- SuiecH ARGE S
Lo g
I Ll B -

== k)
l_ \ W
- z T

= -+

g

w

/ |
/Y 5 8 5 3 | $
Y & 8 O 0
o =3 2 O i":> »
| | I | L |

: [a%

< / -~ la'm T )

N
f/
/
S
@%

T i

O?%W%V//// ///

- 'fqumw_i?%///§t4///?%77%7W“
3 < 3 -

<

el
) | Qz; ’ ALY A} ”VAVIIB - o %
LEcEMD : //// — Z SUELCWARCE 1M “THIS . MEA .
‘ - “TAPER. SURCUARGE TRom 2' vo P L N \ . '

e v =t O WITHIN "TWIS ZonE SCALE ] =50



APPENDIX



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS =~ ONTARIO
ENGINEERING SERVICES BRANCH~GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

=

P

-

OF FICE REPORT ON SO EXPLORATION

WP 2505 ~ 75-01 LOCATION __UW.B.1. STA €40+485 8n' LT ORIGINATED BY MM
BIST__ 9wy 47 BORING DATE __ December 14 1976 COMPILED BY
DATUM  GEODETIC BOREHOLE TYPE HOLLOW STEM AUGERS CHECKED BY ...
i AMELE a DYNAMIC CONE PENETRATION . LIQUID LIMIT Wy b
SOIL PROFILE SAMPLES = [RESISTANCE PlOT PLASTIC LIMIT e | 12 5
ol « ol ® 2040 o §0 %o | WATER CONTENTw [ Z
ELEV Elwjw 31 2 [SHEAR STRENGTH PSF we w Wy 2 | REMARKS
. A e |
DEPTH DESCRIPTION S1 2 > | €] 8 o uUNCONRINED + FIELD VANE y
el " 1 & |eouck TRIAXIAL  x (AB VANE | WATER CONTENT % o,
211.1 N £ | ELEV 400 800 1200 1600 2000 25, 50 .75 100 pefIGRSAS! CL
Tatsadld P o] 230
1.07 Hottlel Reddish Brown/ mi
and Grey  _. .. . mé 1 1 88 [ 5 209,72 . 5= 12 ] ORG. 4.4%
2 TW PH Hr——et
/ 4= &
Clay Sensitive Grey 3. . 88 | 1 - 8=2 (
Very SoftTo firm SETIWCTRET] ang
Occassional Seams R rieeldy, . ORG. 1.1%
or Pockets of PS | P ox g ke 4 o 92.0 - 117,
§ilt and Organics
6 88 1/187
*g= |5
7 TW | PhH 190 i o
45=6
B RN |
/ ‘ +g= 7
g TP ol
180
176. .
o v 63~26-8-3
. T o Ty 1Y)
35. %%%%ﬁ%éiagi&%vg}fié e L 2 o
171, 6 B ay’ égmlrgct > v,
3.7 ppgehifeiigala. S 170~

20 o
1545 % STRAIN AT FAILURE
10



13

*

QFFICE REPORT ON SOIL EXPLORATION
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

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

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TG THE FND OF DRILL RODS, {2 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FODT POUNDS PER. BLOW

THE CONSISTENCY OF COHESIVE SOILS AND THE

DESCRIPTION OF SOIL

IN THE FOLLOWING TERMS : -

RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED

CONSISTENCY c LB/SQ FT)
VERY SOFT 0 - 250
SOFT 250 - 500
FIRM 500 - 10060
STIFY 1000 - 2000
VERY STIFF 2000 - 4000
HARD ‘ - 4000

TERMS TO BE USED IN DESCRIBING SOILS -

TRACE* 10% , SOME 1I0-25% , WITH 25-40% ,

DENSENESS N BLOWS / FYT.
VERY LOOSE O -4
LOOSE 4 -~ 10
COMPACT O - 30
DENSE 30 - 50
VERY DENSE > 50

> 40 %  SHTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

5.5 SPLIT SFOON

WS WASHED SAMPLE

5.7 SLOTTED TUBE SAMPLE
AS AUGER SAMPLE

cs CHUNK SAMPLE

T W  THINWALL OPEN

TP THINWALL PISTON
0s QESTERBERG SAMPLE
F$ FOIL. SAMPLE

R.C ROCK CORE

PH SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADVANCED MANUALLY

SOIL TESTS

u UNCONFINED COMPRESSION
Ui UNCONSOLIDATED UNDRAINED TRIAXIAL

€Y CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL

cip " " DRAINED "
cay N ANISOTROPIC UNDRMINED o

CAD " " DRAINED

L.V LABORATORY VANE
Fv FIELD VANE

C CONSOLIDATION

5 SENSITIVITY
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

S0IL PROPERTIES

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

UNIT WEIGHT OF WATER

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

SPECIFIC GRAVITY OF SO0LID PARTICLES G = 2

VOID RATIO

POROSITY

WATER CONTENTY
DEGREE OF SATURATION
Liguib LimiT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LiMiT

LIQUIDITY INDEX = WP
e

CONSISTENCY INDEX = ~ob_ W t_ w
P

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

€ mox = €

€ mox ™ € min

RELATIVE DENSITY D, IS ALSO USED

HYDRAULIC HEAD OR POTENTIAL

RATE OF DISCHARGE

VELOGITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

DERSITY INDEX »

-Ae
COEFFICIENT OF VOLUME CHANGE m—~—§--~1~
o {i+e)ho

COEFFICIENT OF CONSOLIDATION

Ae
COMPRESS! INDEX =
° siow Aiog &

TIME FACTOR » 5—’;51— { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT IN TERAMS OF

EFFECTIVE ANGLE OF (- EFFECTIVE STRESS
SHEARING RESISTANCE, | 7+ ¢ + O tan ¢'
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
TOTAL STRESS

Te=Cy+ U tan g

1
[

loge@ or Ing

GENERAL

*31418
BASE OF NATURAL LOGARITHMS 2-7183%
NATURAL LOGARITHM OF @

logiwo OR log @  LOGARITHM OF @ TO BASE 10

N E <

B XEOMIY @3 Qq E

2T r w

o

TIME

" ACCELERATION DUE TO GRAVITY

VOLUME
WEIGHT
MOMENT
FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (T IS ALSO USED)
SHEAR STRESS '
LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { J4 15 ALSO USED)

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

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
BUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE 7O HORIZONTAL
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INTRODUCTION

It is proposed to construct a service area on Hwy. 417 near Casselman.
The proposed service area is to include a vehicle inspection station.
The site is located on property which was previously acquired by the

Mifistry. Upon investigation by Regional Materials and Testing, the

proposed site was found to be underlain by soft clay. The presence

of soft clay would impose complex foundation problems on the proposed.
weigh scale system. As a result of this finding, this Section was L
requested to provide recommendations (memo dated April 26, 1976). A .
foundation investigation was carried out to determine the strength and: .
compressibility characteristics and the extent of the clay deposit.

This report contains the results of this investigation and recowméndatiohé;ﬂf
for the design and construction of the vehicle inspection station; ‘ ‘
scales, approaches, building and embankment.

SITE DESCRIPTION AND GEOLOGY

The site is located about 1 mile west of the intersection of Hwy. 338’ e :
and 417 to the north of Hwy. 417, WBL. :

The site and surrounding area are flat and poorly drained. The area is
used mainly for farmland and has beencleared of trees. At the time of
the investigation the site was dry but available information indicates
that the site is inundated with about 1 ft. of surface water in the
spring season.

Geologically, ‘the site lies in the Winchester Clay Plains Region. The
predominant deposit is a sensitive marine clay locally know as lLeda Clay.
The clay was deposited by glacial Lake Champlain. The cohesive deposit
is underlain by a thin layer of glacial till which is underlain by
Timestone bedrock of the Trenton Black River formation, Ordovician period.

FIELD AND LABORATORY WORK

The field work consisted of three sampled horeholes and one dynamic cone
test. The investigation was carried out using a muskeg vehicle mounted
dritling machine with hollow stem augers.




Disturbed samples were obtained using a 2" 0.D. split spoon sampier.

The split spoon was driven according to the specifications for the
Standard Penetration Test with a driving energy Qf 350 ft-1b. per blow.
Relatively undisturbed samples were recovered using 2% 1.D. shelby
tubes. The shelby tubes were pushed manually or hydraulically into the
soil. Together with sampling, field vane tests were carried oul to
obtain in situ undrained shear strengths of the cohesive stratum.

The locations and elevations of all the boreholes were surveyed by perSonnel"
from Kingston Region, Engineering Surveys Section and are shown on - :
Dwg. 25057501-A.

Samples were visually examined and identified in the field and agaih~in" 
the laboratory. Laboratory tests were conducted on representative

samples to determine:

Atterberg Limits

Natural Moisture Contents

Bulk Densities

Undrained Shear Strengths Characteristics
Consolidation Characteristics

The results of the field and iaboratory tests are summarized in the '
Record of Borehole St.:ets and on the Plasticity Chart.

SUBSURFACE CONDITIONS
General

Immediately below a thin cover of topsoil (approx. 1 ft. thick) is the
predominant stratum of soft sensitive clay. This clay stratum is about
32 ft. thick. The clay overlies a 1 ft. to 5 ft. thick deposit of
glacial till. The glacial till overlies limestone bedrock.-

The boundaries between the soil strata as determined by this investig&tibn ;
are shown in the Record of Borehole Sheets. A stratigraphical section
shown on Dwg. 25057501-A is inferred from this data.

A summary of the subsoil conditions is presented in the fo!inwing paragraphs.

Clay

Under the thin cover of topsoil is a clay deposit. The clay stratum is
about 32 ft. thick across the site. The upper three ft. of the clay is
brown and desiccated. Below this desiccated crust the clay is grey with



bands of brown clayey silt and silty clay. The upper 10 ft. of the claya]sof
contains thin seams of pockets of silt and pockets of organics. ‘ :

The physical properties of the clay stratum, as determined by fxeld and
laboratory testing, are summarized below:

, Range _ Average.
Natural Moisture Content (w) %
Liquid Limit (wL) - % 39-77 58
Plastic Limit (v ) % 19-27 24
Liquidity Index (IL) 0.9-1.8 1.4
Bulk Density (%) 93-116 100
Undrained Shear Strength (Cu) psf Sensitivity
Field Vanes 240-640 3-8
Laboratory Vanes .295-730 , 3-12 '
Quick Triaxial Tests 235~395 B
Consclidation Tests
Initial Voids Ratio(eg) 1.3-1.7
Compression Index (C.)} 1.1-1.6

The Atterberg limits which are shown on the Plast1c1ty Chart 1nd1cate th
the soil is of high plasticity. The 1iquidity indices of greater than 1
suggest that the soil is sensitive todisturbance and this is conf1rmed by
field measurements of sensitivity as hich as 16. Based on f1e1d and
laboratory test results, the consistency of the c1ay is from very soft to
firm increasing with depth except for the upper 3 ft. of dess1cated:crust,
which is firm in consistency. Consolidation tests on typical samp]esuV<7
from this deposit indicate that the clay has been preconsolidated by a
pressure of about 800 psf.in excess of the overburden pressure. Laads ex¢3g¢1
the preconsolidation pressure cause large settlements due to reaorientatié¢5
of the flocculent clay structure. Available information from a prevfcsé'g
nearby investigation suggest a similar preconsolidation pressure and o '_
slightly higher existing void ratios and co-efficient of conselidation, - e

Heterogeneous Mixture of Gravel and Sand Traces of Silt and‘CXav

Underlying the clay stratum is a thin layer of very dense glacial till.

‘The material in this deposit is basically gravel and sand with traces of

silt and clay. The layer is of varxab1e thickness to a maximum of about

5 ft. at the site. Frow the Standard Penetration Test *N' values of 110
blows per foot and together with the nature of the augering operat1on, it is

estimated that the relative density of the glacial ti11 is very dense. ,
b=



Bedrock

Bedrock was not proven, but according to available subsurface]informatiﬁh   f'
at this area, the glacial ti11 is underlain by limestone‘bedrock; It ’
is further inferred that wherever the augers met refusa1'i5‘cohsidered
to be the probable bedrock surface. |

Groundwater Conditions

Groundwater cbservations were made during the 24 hours after the com- :~
pletion of one borehole (B.H. 1}). The water 1eve1 was’ found to be at
elev. 206.6 ft., approximately five ft. below the ground 1eve1

Stabilized water levels were not estabiished in the rema1n1ng two'bore-
holes due to time constraints.

In spring the surface of the site is reported to be inundated_Withﬁonef 
ft. of surface water. This water remains perched upon the clay stratum;

DISCUSSICN AND RECOMMENDATIONS

General

It is proposed to construct a vehicle inspection station along Hwy. 4}7,
near Casselman. The proposed weigh scale arrangement consiSté‘of'a‘ZOk;
ft. x 30 ft. steel and masonary building, a 13 ft. x 17 ft. scale p1t,,f
a b ft. x 7 ft. connecting pit and two 12 ft, x 70 ft. ?epg re1nforcedkj
concrete approach slabs. The grade at the scales and bu11d1ng,1s~tokbeV'
at elevation 217.6. This is approximately & ft. above the“EX?sting '
ground at elevation 271.5. The proposed service area grade is abou* 2.
ft. above that of the existing Hwy. 417 WBL which 1s at e1evat1on 215. 6~ ;~

The subsurface investigation reveals a thin 1 ft. cover offtopsoiQ overe‘;:;
lying 32 ft. of soft to firm sensitive and compressible clay. The % f‘t'ﬂ
clay stratum overlies a thin 1 ft. to 5 ft. thick layer of dense g?ac1a1‘f‘ "
ti11 composed of sand and gravel.

According to design requirements for acceptable operation of the scale
mechanism the weighing scale pit and slabs must remain almost dead level
after construction.

The allowable tolerance is Timited to 3/8" for end to end rotation of
the scale pit. The building and connecting pit will tolerate a maximum



of one inch differential settlement. It is required to develop a
scheme which will meet the above requirements without any continued
maintenance problems.

As a result of several discussions about this project with the Ministry's
Structural Cffice and cther agencizs, various foundation schemes have been
proposed for the design of the vehicle inspection station, scales, '
approaches and building. |

Foundation Considerations

Scale building: It is proposed tc found the scale building on spread
footings within the fi11 material. In this scheme it is necessary to
provide a minimum of 1 ft. of granular pad beneath the footings. The
scheme shown in Fig. #1 should be adopted.

FIG No 1

GROUND LEVEL

THE DEPTH (D) OF THE

EMBANKMENT GRANULAR PAD SHOULD BE
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it is essential that the desiccated clay ¢rust he preserved. If the
crust is preserved and the suggested scheme used, an allowable bearing
capacity of & Tsf can be used. Settlement will take place as discussed
under “Settlement”.

Comnecting Pit: According to information supplied by the Structural
Office, a hollow box type connecting pit joins the scale building to the
weighing pit. The connecting pit will impose less Toad on the soil than
will the surrounding fill. To minimize differential settlement it is
advantageous to increase the bearing pressuvre under the connecting pit
to be similar to that under the surrounding fill and the scale building




footings. The connecting pit and linkages should be designed to accomodate

differential settlements between the scale house and scale pit.

Weighing pit: The weighing pit is subject to significant dead loads and
transient vertical and horizental axle loading. The weighing pit is
sensitive to differential settlements. End to end rotations must not
exceed 3/8". Two foundation schemes have been provided to satisfy this
settlement constraint.

{a) Mat foundation: If the weighing pit is placed on a mat foundation
it is necessary to provide a minumum 2 ft. granular 'A' pad between the
base of the scale pit and the top of the desiccated clay. The footing
can be designed with an allowable pressure of % tsf. '

(b) Piles or concrete cajssons: To ensure acceptable operation of the e

scale mechanism it may be required to support the weighing pit on end

bearing piles or caissons. Timber or steel 'H' piles or concrete caxssons e

can be used. The tips of the piles or caissons should be founded wﬁth1n

the very dense glacial i1l or on the bedrock surface. Pile capacities: o

are discussed under 'Entire Complex'.

Approach slabs: The proposed epproaches to the weighing pit consistkof'*k
two 12 ft. by 70 ft. long by 9 in. thick reinforced concrete slabs. It
is necessary that the approaches settle only nominally after canstruction
to ensure accurate operation of the scales. For this reason it may be :
beneficial to support all or part of the approaches on piles. If only
part of the slab is supported on piles there would be differential
settlement between the pile supperted section and the soil supported
section. This differential settlement would require occasional main-
tenance. The slab must be designed to span between piles.

Dewatering: Because of the impervious nature of the soil no major de-
watering problems are anticipated. According to the proposed scheme,
there will be no excavation below the water level. Any surface runoff
into the excavations could be removed by pumping from sumps.

Settlement Considerations

Embankment: The total settiement of the 6 ft. embankment is estimated
to be approximately 6 in. Of the 6 inches, 2 inches would be due to re-
compression and would occur during construction of the embankment.




Ninety percent of the remaining 4 inches of settlement would occur
during the first twelve months.

Weighing pit and sca]e‘bui1ding: If the weighing pit is supported by a
mat foundation, an additional 2 inch settlement would take place. A
similar 2 inch settlement would take place under the spread footings
supporting the scale building.

Approach slabs: The approach slabs;, if supported on soil, would sett1e;y,f:’ :

approximately as the surrounding embankment. If all or part of the
siabs were supported on piles or caissons, the remainder of the slab

and/or the surrounding embankment will settle.  In either case some‘,ffn'77' .

differential settlement will occur and maintenance will be required.

Entire Complex

The expected settlements may exceed the allowable tolerances of the ‘
system. If such settlements are not acceptable the entire system ’
including the building, connecting pit, weighing pit and approach slabs ‘

could be placed on wooden piles, steel 'H' piles or concrete caissons{]ﬂgrﬁ,L;J
To allow for negative skin friction forces the pile Or caisson capacities =

should be reduced by 20%. Due to the sensitive nature of the clay, :
caissons would require 2 permanent or temporary liner to prevent caving o
of the clay. For a 30 inch diameter caisson an allowable capacity of
200 tons less the above reduction can be used. ‘

It should be noted that differential settlements up tc 4 inches can be
anticipated if the approach slabs are supported on piles, whereas the
rest of the weigh scale system is not.

To minimize post construction settlement problems the following con-
struction techniques could be adopted:

1. Preload the site for 12 months to the full fill height, or

" alternatively,

2. Apply a 2 ft. surcharge above the full fill height for & months.
Efther of these schemes wiitl induce the same magnitude of seitlement.



MISCELLANEOUS

The field work for this investigation was carried out on June 8 and Juné, ; f f}
9, 1976 under the supervision of Mr. E.C. Lane, Preject Engineer. Thefag,i *;ﬁ
equipment used for the investigation was owned and operated by Hawthbrhe?**” i
Drilling Co. Ltd., Ottawa. This report was written by Mr. E.C. Lane -
and reviewed by Mr. M. Devata, Supervising Engineer. e

H. Shal,
Fov: E.C. Lane
Project Engineer

5
/ i P S ]
L /! AN A

M Devate, P. Eng.
Supervising Engineer

August/76
MD/gs



MINISTRY OF TRANSPORTATICHN AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES 8RANCH- GEOTECHMICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

wp_ 2505-75-01 LOCATION  Sta. 631+48 £ WBL Hwy.#l17 ofs 90' Left ~ ORIGINATED 8Y _T.L.
pisT 9 Hwy  b17 BORING DATE June 8 & 9 ,1976 COMPILED ABY‘.'.‘:’, b3
DATUM Geodetic BOREHOLE TYPE _- Hollow Stem Auger and Cone Test CHECKED BY _CH

SOIL PROFULE SAMPLES @ DYNAMIC CONE PENETRATION - JLIQUID LIMIT, ——¥(
& ERESISTANCE PLOT PLASTIC LIMIT W e
ol & ! 21 3 70 _do o do 180 ~JWATER CONTENT—w | Zi b
ELEV & wlw 31 9 JSHEAR STRENGTH PSF we w o W P b REMAR
DEPTH DESCRIPTION 2z > | <1 3 jo unconsngd + FIELD VANE : : (i
@ 217 07 S e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %p %o
211.L Ground Level n Z {eLev LOO 800 1200 1600 2000 20 Lo 60 fp.cim
Y.Vl Topsoil 18 2161 210 . " ™
++2| Brown Desiceated /7Ty {pn | ¥ ,
s=1'is_
Clay- Sensitive 3 1 79 {PH ®xs=8 o4
Grey +sE9
Very Soft to Firm 5 -

TW | PH -
(Occasional seams 200_
or pockets of silt
and organics in
the upper 10 feet.)

TW BANK &l x s=ph . iy
2) e 25 e

SN SN

tg=15
T 1 TW ISk
+556
179.4 8188111 1805 o
2¢:Ul Glacial Till-Bet. [¥u —t— ]
ixture of gravel & [, =
EE e i D N
173.5| clay=Vary Dense 44
37.9 A

End of Borehcle
Refusal to augering
Probable Bedrock

20
15G-5 % STRAIN AT FAILURE K RS
10 “
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIO

ENGINEERING SERVICES BRANCH- GEQTECHNICAL OFFICE ~ SOt MECHANICS SECTION

RECORD OF BOREHOLE N2 2 ‘
WP 2505-75-01 LOCATION Sta. 630470 4 WBL Hwy.#U17 ofs 95' Left.  ORIGINATED: BY"T.L.‘
DIST__ 9 HwY __ 1T BORING DATE June 9,1976 COMPILED BY Tl
DATUM Geodetic BOREHOLE fype  Hollow Stem Auger CHECKED: BY__ﬁ

SOIL PROFILE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT Wy I
; & |RESISTANCE PLOT PLASTIC LIMIT Wp
8l « o] 3 T3 4o 50 80160 | WATER CONTENT.w
ELEV glwiw | 21 & [SHEAR STRENGTH PSF wp w W
SEPTH DESCRIPTION =1z > 1 < 3 o unconmneD + FIELD VANE ) e
el 2" 1] £ {e QUICK TRIAXIAL X LAB VANE § WATER :CONTENT %
211.5| Ground Level » Z JELEv hCo 80N 1200 1600 2000 20 40 60
Lo —Lensoll >4 1 | ss (10 210 ? ,
__Brown Desiceated |/ 42 17851 7 bt
. 3 [ TW I PH )
CLAY~-sensibive g=3i* 55
Grey T TW TR g
g @y 5=6 it | 0
Very Soft to Soft “h=16
(Occasional seams on T W LY 200
pockets of silt and +5=6
organics in the T - :
TW | PM
upper 10 feet.) 8
/ Fe=7
7 1 58 /16y
188.5 . 190 ey

23U tnd of Borehole

Note: W.L. not
established.

29
1545 % STRAIN AT FAILURE

Al
s



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 3 ’ ‘
wp___2503-T5-01 LOCATION Sta. 630+00 £ WBL Bwy.#U17 o/s BC' left. ORIGINATED By T.L. . 11}
DIST__ 8 HWY _L17 BORING DATE __ June 9, 1976 COMPILED BY:  T.Z,
DATUM Gecdetic ROREHOLE TYPE Hollow Stem Auger CHECKED 8Y. .
SOl PROFILE SAMPLES x DYNAMIC CONE PENETRATION LIQUID LIMIT ——— =
= [RESISTANCE PLOT PLASTIC LIMiT —Wp i = 750
Ol I 70_ 4o 880 0o JWATER CONTENT_wW } Z 5| =0 o
ELEV 2w w | 21 9 [SHEAR STRENGTH P3F wp w W Z 1 REMARKS
SEPTH DESCRIPTION 1S > | 2] 8 |o unconemen * FIELD VANE - iyl
- o 217 %l QUICK TRIAXIAL X {AB VANE | WATER CONTENT. % e
211.2]  Ground Level b Z leievl  LOO 800 1200 1600 2000 20 40 60 |P.C.FlGR SASLCL
SRy, TODEOAL = : } e
14 88|5 210 = =5 ; o
1.0 . = = . :
Brown Iieszccated / 7T TW | B o ;&: 0 TR B
___________ 7 + 5= . R
CLAY - sensitive 3158 11 +=5
Grey 56 R
Very Soft to Soft / L | TWPH 200 _OAE;E " Ao 197,51
Py
{Occasional seans P E
or pockets of silt
and organics in the // 5| 55 |PM + 5=9
upper 10 feet.)
/ & S5 | PM 190
f ? =8
/ s=10 e b
L T TP C Xlg= Ui 0 1Ch
179.2 81 SSIPMY 10 -
32.01Clecial ToIT-Het, — %] +8=1C
R
17h.7| elay? Very dense L{f 9 755 | 110 oM

32-5[End of Borehole e
Refusal to Augering
Probable Bedrock

Note: W.L. not
established.

20
154-5 % STRAIN AT FAILURE
10
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N STANDARD PENETRATION RESISTANCE - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT ”SP(‘)QN ‘SiM‘P‘LER':k‘_

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

12 INCHES INTO THE SUBSGIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A D|ST~A'NCE Qe 30! INCRES

DYNAMIC PENETRATION RESISTANCE - THE NUMBER OF BLOWS REQUIRED TD AOWANCE & 2 INCH, 60 DEGREE 'CONE, (FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOW., THE DRIVING ENERGY BEING. 350 FOOT POUNDS PER BLOW .

DESCRIPTION OF SOiL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS - ' s

CONSISTENCY c LB/SG FT DENSENESS ‘N BLOWSZ BT
VERY SOFT 0 - 250 VERY LDOSE : 0-- 8 g
SOFT 250 - 300 LOOSE 4 <o
FIRM 500 - 1000 COMPACT 10 ~:30
SYIFF 1000 - 2000 ' DENSE g
VERY STIFF 2000 - 4000 VERY DENSE > s
RBAT D > 3000

TERMS TO 88 USED IN DESCRIBING SOILS -
TRACE < 0% , SOME C-25% . WITH 253-40% , > R0 % SATY, SANDY, GRAVELLY, CLAYEY (gl f

TYPE OF SAMPLE

5.8 SPLIT SPOON T W  THINWALL OPEN

WS WASHED SAMPLE TP THINWALL PISTON
ST SLOTTED TUBE SAMPLE 0S5 OESTERBERG SAMPLE
AS AUGER SAMPLE FS ~ FOW SAMPLE

cs CHUNK SAMPLE RC ROCK CORE

PH SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS

y UNCONFINED COMPRESSION LY  LABORATORY VANE
uu UNCONSOLIDATED UNDRANED TRIAXIAL . Fy FIEL D VANRE

Cli  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL € . CONSOLIDATION
e " “ DRAINED “ s SENSITIVITY

Cau . ANISOTROPIC UNORAINED

CAD « u QRAIMED “
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A.BEREVJATiONS & SYMBOLS USED IN THIS REPORT

S0lL PROPERTIES

URIT WEISHMT OF SOIL {BULK DENSITY)
URIT WEIBHT OF SOLID PARTICLES

UMIT WEIGHT OF WATER

YHIT DRY WEIGHT OF 801 (ORY DERSITY)
UNIT WEIGHT OF SUBMERGED 30iL

PECIFIC GRAVITY OF SOLID PARTICLES G e

YOUD RATIO

POROSITY

WATER CONTEKRT
CEGREE OF SATURATICN
LIQUID LT

PLAITIC LIMIT
PLASTICITY IMDEX
SHRINKAGE LimiT

LIGUIDITY INDEX = B2
te
COMSISTENCY INDEX = -fir'—ff-
3
VOID RATIO iN LOCSEST STATE

VOID RATID IM DEMSEST STATE

DENSITY INDEX = E—"’—‘“—‘a‘-—'—ﬁ-

mas "~ € min
RELATIVE DENSITY D, 15 aLso usep
HYDRAULIC HERD OR POTENTIAL
RATE OF DISCHARGE
YELDCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE s bl
(v etoo

COEFFICIENT OF CONSOLIDATION

2y

COMPRESSION IRDEX o oo
Dlog o

TIME FACTOR o —9;}— { ¢, ORAINAGE PATH )

DEGREE OF COMSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION

{NYERCEPT N TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, { Ty»C + 0 ton ¢
R FRICTION

APPARENT COHESION )

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

N TERMS OF
TOTAL STRESS

Ty =Gyt & tan ¢

COEFFICIENT OF FRICTION
SENMITIVITY

1
e

log, o
logeeor loga

mgg<o -

LS ROMEey o4 Qq €

(-9

z2OoF @ -]

[

GENERAL

<3146

BASE OF NATURAL LOGARITHMS 2-7183
oring HATURAL LOGARITHM OF ¢
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUNME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

HORWMAL STRESS

HORMAL EFFECTIVE STRESS {& 1s aLso USED}
SHEAR STRESS

LINEAR STRAMN

SHZAR STRAIN

POISSON'S RATIO (!.L 1S ALSO USED) ar
MODULUS OF LINEAR DEFORMATION {YOUNGS MﬁﬂULUS)
MIDVLUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

SOEFFICIENT OF VISCOSITY

RN

EARTH PRESSURE

DISTANCE FROM TOP OF WAaLL 70 POINT OF APPLICA‘NO
OF PRESSURE

ANGLE OF WALL FRICTION
DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO HORMAL STRES‘E

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATHN GROUND

DIMENSIONLESS COEFFICIENT USED WITH & SUFFIX APF”N@H{:

TG SPECIFIC GRAVITY, DEPTH AMD COMESION ETC IN THE
FORMULA FOR BEARING CAPACITY

RODULYUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHMYT OF S1OPE
DEPTH BELOW TOE OF SIOPE TO HARD STRATUM
ARGLE OF SLOPE TO HORIZONTAL
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-Structural Plamning Engineer, requested our office to cGr?y out the 1nvest

INTRODUCTION

This Section carried out a subsurface investigation at the o{iginal”chation
for a vehicle inspection station approximately one mile west of Fluhway 138
on Highway 417. A detailed report for this original nocation, conta1n1ng
a1l the factual information, as well as recormendations perta1n1ng,toithe
design of the vehicle inspection station (scales, approaches, building and
earth embankments) was submitted on August 27, 1976 (Report No. W.P. 2505-
75-01}. The location of the vehicle inspection station “has recently beén
revised; the new location will be 938 feet east of the former approved .
lecation. ok

In a memorandum dated November 16, 1976 Mr. T. L. K1ngs!and Reg1ona1

gation for the relocated site.
A subsurface investigation was carried ocut by the Soil Mechanics Section
at the relocated site. This report presents the factual data obtained‘f_‘m :
the vrecent investigation together with our recemmendat1ons for: the des1gn

and construction of the vehicle inspection station.

This report supercedes the foundation investigation report for the 1n1t1ax §
focation of the vehicle inspection station submitted on Auguat 274 1076 :

SITE DESCRIPTION AND GEQLOGY

The site is located about 1 mile west of the intersection of H1ghway 138
and 417 to the north of Highway 417, WBL.

The site and surrounding area are flat and poorly drained, The area is ‘
used mainly for farmland and has been cieared of trees. At the time of thé; S
investigation the site was dry but availabie information indicates that‘thek a
site is inundated with about 1 foot of surface water in the spring season.

Geofogica]Xy, the site 1ies in the Winchester Clay Plains Region. The
predominant deposit is a sensitive marine clay locally known as Leda Clay.




The claj was deposited by the Tate Champlain Sea. Th
is underlain by a thin layer ¢
stone bedrock of the Trenton-B

e cohes1ve depos
f glacial til1 which 1is under]a1r by 1
Tack River Formation, 0rd1v1c1an Per1o o

FIELD AND LABORATORY WORK

The field work consisted of three sampled boreko?es and one dynam1 c
test. The investigation was carried out using a musreghveblc]e .
drilling machine with hollow stem aigers. g

Disturbed samples were obtained using a 2" 0.p.

split spoon was driven according to the spec1f1cat1ons for the St dar

Penetration Test with a driving energy of 350 ft 1b. per’ b]ow >7 j?‘
undisturbed samples were recovered using. 2" 1. D. Qhelby tubes . The
tubes were pushed manually or hydrau?tcaliy into the so1l Togethe

sampling, field vane tests were carried out to obua1n 1r 51tu undrazne
shear strengths of the cohesive stratum.

The Tocations and elevations of all the bo

from Kingsten Region, Engineering Surveys - §
Owg. 25057501-A.

reho!es were surveyed by‘person

Taboratory
determine:
Atterberg Limits
Natural Moisture Contents
Bulk Densities
Undrained Shear Strenoths
Consolidation Characteristics

The results ¢ the field and laboratory tests are
Borehole Sheets and on the Plasticity
Distribution Curves,
Figure 3.

sumarized in Record of
Chart, Fiyure 1; on the Grain Size
Figure 2; and on the Consolidation e - Tog P Curves,




SUBSURFACE _ONDITIONS

General

Immediately below a thin cover of topsoil (approx. 1 feot thick) is a
deposit of very soft to firm sensitive clay. This clay stratum varies

in thickress from 34 to 40 feet. The clay overlies a 1 foot to 5 foot
thick deposit of glacial ti1i. According to availakle lccal geo?ogica1i‘
infermation the glacial till is underlain by Timestone bedrock.

The boundaries between the soil strata as determined by this investigatibh’
are shown in the Record of Borehole Log Sheets. A stratigraphical profile.
shown on Dwg. 25057501 - A is inferred from the borehole data. '

A summary of the subsoil conditions is presented in the following paragraphs.

Clay | |
Under a thin cover of topsoil is a clay deposit. The clay stratum varies ih‘ ‘
thickness from 34 to 40 feet below ground surface. Immediately beTow the‘f'w
topsoil for a depth of 3 feet the clay is slightly desicated and has a o
mottled reddish btrown to grey coivur. The remainder of the deposit is:gener:
ally grey in colour. WUithin this stratum random thin seams or pockets ofk' g
silt and organics were encountered, ” ‘ iy

The physical properties of the clay deposit as determined by the,fiéld andf_¢
laboratory testing are summarized below: ‘

Range Average

Natural Moisture Content (W)% 62 - 86 78 ’
Liquid Limit (NL)% 60 - 80 69‘
Plastic Limit (W )% 20 - 25 22
Liquidity Index (IL) 0.8 - 1.5 1.2
Bulk Density { v )pcf 63 - 105 57 ;
Undrained Shear Strength (Cu)psf Sensitivity

In-Situ Vane Tests 220 - 960 4 ~ 12

Laboratory Tests 270 - 920 3-9
Consolidation Tests (Two Tests)

Initial Yoid Ratio {eo) 1.5 - 1.7

Compression Index (CC) 6.6 -~ 1.1



4.

The Atterberg Limits indicate that the cohesive stratum is an inorganic clay
of intermediate to high plasticity. The natural moisture content of the
deposit is generally higher than the Liquid Limit, resulting ina Ligquidity
Index of sTightly greater than 1 for the overall deposit, which indicates that
the soil is sensitive to remoulding. This is confirmed by the fact that he
sensitivity of the soil, as measured in the field was as high as 12. The
undrainad shear strength as measured by the situ vane tests increéses‘Wifh‘;f ‘
gepth from 220 psf to up to 960 psf except for the upper 3 foot zone where
the shear strength was measured to be about 450 psf. Based on fieid‘and'~r“
laboratory test results the consistency of clay varies generally frOW very ¢
soft to firm, increasing with depth except for the upper 3 foot zone where
the consistancy is soft. ' g

Consolidation tests on two samples from this deposit indicate that the cTay "'

has been preconsolidated by a pressure of about 800 - 1000 psf in excess ofi
the effective overburden pressure.

Heterogenous Mixture of Gravel and Sand, Trace of Silt and Clay «
Underlying the ciay stratum across the site is a glacial till deposit COh4,l"
sisting of a heterogenous mixture of gravel and sand with a trace of siTt"
and clay. The thickness of this deposit varied between 1 to 5 feet.. Based ;
on the Standard Penetration Test 'N' values ranging from 16 blows ber fbbt,f‘  1
to 50 blows for 2 inches the relative density is estimated to be~compact;to ;;7~
very dense. - e

Bedrock i
Bedrock was no® roven but according to available subsurface 1nformat10n 1n
this area, the yiacial ti11 is underlain by limestine bedrock. It is further ,
inferred that wherever the augers met refusal is considered to be the probab?e
bedrock surface.

Groundwater Conditions

Groundwater observations were made 24 hours after the compietion of the bore- -
holes. The water Tevel was found g be approximately at elevation 209, which
is approximately 2.5 feet below ground surface.




DISCUSSICN AND RECOMMENDATIONS

General

It is proposed to censtruct a vehicle inspection station along Highway 417

nezr Cusselman. The proposed weigh scale arrangement consists of a 20 foot

X 3U fout steel and mascnary building, a 13 foot x 17 foot scale pit, a &

foot x 7 foot connecting pit and two 12 foot x 70 foot long reinforced concrete

aporoe h slabs. Fil% heights at the relocated site are about 6 feet above
exi~ting giound surface.

The subsurface investigation reveals a thin 1 foot cover of topsoil overlying
a 34 to 40 feet thick stratum of very soft to firm sensitive clay. The clay
stratum overlies a thin 1 to 5 foot thick layer of compact to very dense

glacial til1, a hetercgenous mixture of gravel and sand with a trace of s
and clay.

Accerding to design requirements for acceptable operation of the scale mech-
anism the weighing scale pit and slabs must remain almost dead level after
construction. The allowable tolerance is limited to 3/8" for end to end
rotation of the scale pit. The building and conmnecting pit will tolerate a
maximum of one inch differential settlement. It is required to develop a
scheme which will meet the above reguirements without excessive continued
maiterance problems,

The pr sence of the compressible very soft te firm clay deposit immadiately
below the ground surface requires that steps must be taken to ensure the
overall stability of the approach embankments, and that settlements, differ-
ential as well as total, of the weigh scale arrangement are within tolerable
Timits.

Scale Building, Connecting Pit, Weighing Pit and Approach Slabs

As a result of several discussions about this project with the Ministry's
Structural Office and other agencies, various foundation schemes have been
proposed for the design of the foundations of the weigh scale mechanism.

One of the schemes is to support the weigh scale arrangement on spread footings
as outlined on page 5 of the previous report. Expected settlements of the
weigh scale mechanism founded on spread foctings were discussed in our previcus

report. Due to the sensitive nature of the weigh scale arranyement and to



ensure acceptable operation of the entire scale complex, the scale
building, cecnnecting pit, weighing pit and approach slabs should be
supported on end bearing piles. Timber or steel 'H' piles founded on

the bedrock surface or concrete caissons extended to the bedrock surface
may be used. In consideration of the negative skin friction forces which
will be induced because of the consclidation of the clay, it is recommended
that the pile capacities should be reduced by 15%; i.e. 85% of their
maximum allowable loads. For example a 12 BP 74 steel H pile may be
designed for 80 tons per pile and a #14 timber pile for 20 tons per pile.
Whereas, a 30 inch concrete caisson could be designed for 170 tons per
caisson. Due to the sensitive nature of the clay, caissons would reguire
a permanent or temporary liner to prevent caving in of the clay.

Because of the impervious nature of the cliayey subsoil no major dewatering
problems are anticipated. According to the proposed scheme, there will he

no excavation below the water -1. Any surface runoff into the excavations
could be removed by pumping f . sumps.

The pile caps should be provided withamin‘mum soil cover of 5 feet or
equivalent insulation for frost protection purpgses.

Earth Embankment Design Considerations

Stability Considerations

Analyses in terms of total stress have been carvied out to determine the
stability of fills immediately after constructicn. In this methed of
analvsis, stabhility is governed by undrained shear strength properties of
the foundation and fill materials. The following data anu values were used
in carrying ocut *' 2 stability analysis:

Fill Material
y (pcf) fo Cu{psf)

Locally Available Granular Material 130 2n 0



Subsoil Foundaticn Material

Elevation (ft) y {pcf) y {pcf) g0 Cu(ps¥)
206 - 212 110 48 0 400
199 - 206 95 33 0 230
194 - 199 95 33 ¢ 370
189 - 194 25 33 G 500

The following are our recommendations based on the above analysis:

1) Fills up to 6 feet would be stable with side slopes of 2:1.

2) Filis up to 6 feet plus a 2 foot surcharge would aiso be stable with side
slopes of 2:1.

3) Fills up to 6 feet plus a 4 foot surcharge with 10 foet long counter
balancing berms at mid height on both sides of the embankment would be
stable with side slopes of 2:1.

Settlement Considerations

The underlying compressible clay stratum vwill settle as a result of consolide-
tion under the weight of the embankment. For the settlement computations the
stresses induced within the subsoil by the embankment were computed by the
Osterberg method. The soil parameters used in the settiement analyses were
determined by laboratory consolidation tests, the results of which are shown
on Figure 3.

Settlement analyses indicate that the maximum settlement due to consolidation

of the clay deposit beneath a5 6 foot fi11 height will be in the order of &

inches. Since the clay deposit is slightly preconsolidated (Pc - Po § 800 psf)
't is estimated that the settlement beneath the € foot fills will be about 2
inches due to the recompression of the subsoil and will occur during construction.
Estimates of the time rate of settliement indicate that ninety percent of the
remaining 4 inches of settlement would occur during the first 12 months after

application of the embankment loading.

To minimize post construction settlement problems {total as well as differential
settlements) between the earth f111 approaches and the approach slabs, the
following construction technigues could be adopted:

preload the site for a period of 12 morths to the full height or alternatively
apply a 2 foot surcharge above the full fill height for a period of 6 months
or alternatively

1)
Y
2J



3) apply a 4 foot surcharge above the full fill height for a period of 4
months.

A1l of the above schemes will induce the same magnitude of settlements and
the decisien as to which method to employ should be based on consiruction
scheduling and economic considerations.

At a meeting held in the Region January 6, 1977 between the Soil Mechanics
Section and Regional Planning and Design Office it was decided that a 2 foot
surcharge above the full fi1l height would be applied to the embankment for
a period of six (6) months to reduce the anticipated post construction
settiements. The Soil Mechanics Section provided recommeniations for the
extent of surcharge loading to be applied for the proposed scheme. A

sketch showing the surcharge Toading area together with a covering memo-
randum is appended to this report.

MISCELLANEQUS

The field work for the investigation was carried out from December 14 to
December 16, 1976 under the supervision of Mr. M. MacLean, Project Engineer.
The eguipment used for subsoil sempling was owned and cperated by Dominion
Soil Investigation Lid., Toronto, Cntario.

This report was written by Mr. M. Maclean and reviewed by Mr. M. Devata,
Supervising Engineer. ESSIO

M. Maclean, P. Eng.}
Project Engineer 3

SN
x,i 7 / ﬂ(‘:vﬁxf—z&
M. Devata, P. Eng.

Supervising Engineer

D/ M km
January, 1877



Ministry of — N’
Transportation and
Communications

Ontario Memorandum

To: My, R. Molaro, ' From: Soil Mechanics Section,
Planning and Design Office, tngineering Materials Office,
Eastern Region, Kingston West Building, Downsview

Atlantion: Date: January 12th, 1977

Our Fiie Ref. in Reply 1o

Subject:

VEHICLE THSPECTION STATIOH HWY. 417, 1.0 MI. WEST OF ‘ %
HWY. 138 W.P. 2505-71-01, DISTRICT 9, OTTAUA .

Further to our meeting of Thursday January 6th, 1977 please find attached a sketch
showing the extent and location of surcharge loading as recommended by this office.

As shown on the sketch the subgrade supporting some curb and guiter in the vicinity

of the approach slabs will Le subject to surcharge Toading. This area will undergo
relatively large settlenents during the surcharge loading period and negligible :
post censtruction settlements. Areas not subjected to surcharge loading are expected
to undergo substantial post construction settlements. Differential setilements are
anticipated between those sections of curb and cutter lecated within the surcharge
Toaced area and those Jocated outside of the areas.

The extent of surchane Toading shown on the attached sketch will minimize post con-
struction maintenance problems only for the weigh scale complex.

A compiete foundation investigation veport for the revised location of the vehicle
inspection station including the results of the subsurface investigation together
with recommendations will be issued by this office within two weeks.

ﬂﬁ\a&t@gnuvﬁq\aLﬁum&m&x

M. Maciean,
Froject Engineer

for M. Devata,
Supervising Engineer.

M/ km

c.e. D. Mclune
K. Bacsi
T. Kingsiand
E.V. Saint
files
record services
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MINISTRY CF TRANSPORTAT: COMMUNICATIONS-ONTARIO
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NiCAL OFFICE - SOiL MECHANICS SECTION

H
RECORD OF BOREHOLE N2 1

ENGINEERING SERVICES BRANCH-GEQTEC

WP 3 LOCATION __W.R.L, STA 6405485 8g' LT ORIGINATED BY MM _
" DIST___ 9 MWy 417 BCRING DAT!  Deceuber 14 1976 COMPILED BY___ MM
DATUM  GEQDETIC BOREHQLE TYPE HOLLOW STEM AUGERS CHECKED BY
SOIL PROFILE SAMPLES ®  IDYNAMIC CONE PENETRATION LIQUID LIMIT ———W =
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MINISTRY ©F TRAMSFCETATION AND COMRPUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DiViSiON - ENGINIERING MATIRIALS OFFICE - SO MECTHANICS SECTION
RECORD OF BOREHOLE N@ 2
WP _ 2505 - 75 - 01 LQCATION W.B.L. STa 640+ 12 927 LT ORIGHNATED BY aeMeo
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ohservation from the windows,

Sheet 41

Sidewalk Standard (DD<=503} is to be revieed {o show 6" of concrete
{for Reference only}

Building Drawings {Sheets 20~39 inclusive} were given to Bill Martin
for updating by the Structural Qffice.

The District indicated that the Contractor should be informed of
existing cross-overs so that haulage costs could be reduced. (i.e. 1} miles
weet of sitel. Planning & Design to review this with the Construction Office
and insert the necessary Specinl Provision,

SUMMARY QUANTITY SHEETS

Break-down of Main Items - The location for the stockpile of the
topsoil is to be indicated.

DOCUMENTS
D4 A, Bilbiger informed the corumittee that a revised Sundry cost for

the Two Traffic Control Signs would be forwarded (o the Planning &
Design Office,

There was some discussion conceraning the cost for the Settlement

. Plates. District felt that the cost indicated was too low, after discussion,

—"% the indicated cost of $150, 00 was accepted,

S.P, 114 - Engineering Audit felt that this spectial provision ghould be included -
it was pointed out that 5. P, 114 had recently been cancelled by the
Détail Dezign Section.

PROPOSED SPECIAL PROVISIONS

Buitding of Stockpiles - The Geotechnical Branch questioned this special _
provision, They indicated thet the slope should be changed to 24:3:5%,
and {he height changed to 10 feet. The placing of stockpiles within
the contract site was quegtiored, and the S, P, is to he revised io
indicate "within the contract site".

Planning & Design is to contact the Foundation Section for the proper
wording,

Contfdk Fr e VT 0 "‘g:
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Ministry of 0 ﬁ

Transportation and

Communications

Omiano Memorandum

To: Mr. H.R.B. McIntyre From: Soil Mechanics Section
Planning and Design Office Engineering Materials Office
castern Region, Kingston West Building, Downsview

Attention: My, R,T. Molaro Date:  February 22, 1977

Our File Ref. in Reply to

Subject:

Re: W.P. 25(B5-75-01. Site N/A
Vehicle Inspection Station

1.0 Miles West of Hwy. 138
Hwy. 417, District.g, Ottawa

Further to our Foundation Investigation Report the Soil Mechanics Section
will instrument and monitor settlements of the embankment at the proposed
Vehicle Irspection Svation. It is, therefore, requested that the Soil
Mechaiics Section be notified four weeks prior to the placement of the
embankment.

The instrumentation will consist of six settlement plates installed at the
f0110w1ng locations.

Station Offset
636+80 HBL 40" 1t.
636+80 WBL 66" 1t.
636+80 UBL 105'1t.
636+8C WBL 155°1t.
641+15 WBL 66" 1t.

643+00 WBL 70" 1t.

The settlement instruments are steel plates {2' x 2' x %") placed flush with
the existing ground surface on a 1 foot thick compacted granular pad. The
plates are placed prior to construction of the embankment and the elevations
recorded. A special provision will ke required to ensure that the con-
tractor's equipment does not disturb the settlement plates. Mr. T.C.
Kingsland, Regional Structural Plamning Engineer, has agreed to insert the
appropriate special provisions into the contract.

N YWlabew. o

M. Maclean
Project Engineer

For: M. Devata
Supervising Engineer

MM/as

cc: T.C. Kingsland
E.V. Saint
D. McC?ne
Filess

Record Services



Ministry of .
4 Transportation and
e’ Communications
Ontaric Memorandum
To: Mr. R. McIntyre, from: Structural Office,
Project Manager, West Building,
Reg. Planning and Design Office, Downsview, Ontario,
Eastern Region, Klngstonu
Attention: pate: July 12, 1976,
Qur File Ref, in Repiy to
Subject:

Hwy. 417 Truck Inspection Station

Althcough we hawve not vet received the soils report
for the above site, we have discussed the situation
in some detail with Mr. M. Devata, Soil Mechanics office.

Due to the very sensitive ~“ay at the proposed site
the allowable bearing pr —~are will be very low and
even at that low value substantial settlement can be
expected.

We have reached the following conclusions;'

1. The scale pit, building, and approach slabs
will have to be supported on piles or.
caissons to bedrock to ensure the tolerances
in level requir=d for the weighing operation.

2. The additional cost of the installation,
due to the poor soil conditions at the site,
will be approximately $100,000 to $150,000
{including $15,000 additional cost for
pole footings).

We trust that this information will assist you in .
your assessment of the site.

DS fropen

D, Meder,
for:
D. McCune,
DM/ ac Contract Standards Engineer.

CeCo M. Devata
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Ministry of e Q
Transportation and
Communications

Cntario

Memorandum
To: Mr. M. Devute, fiom: Structural Planning Office,
S oils Mechanics Office, Kingston,Ont.
DOWNSWVIEW ,Ont.
Atlention: Data: Aprﬂ 26‘&1,'976 -
Cur Fite Rel. I Repiy o
Subject:

W.P. 2505-75-01, Vehicle Inspection Station ,
Stc. 630 + 83.49 W.B.L. Hwy ¥ 4i7 ,
Township --South Plantagenet,

DISTRICT ¥ - QTTAWA

Further to our recent telephone discussion concemning
the cbove mentioned V.1.S.

Plecse find enclosed o« copy of Drawing FW 606-417-1,
Site Plon for the proposed V.1.3.

We shall be gled if you will investigate this location
and carry out o foundation investigation, if you deem this necessory.

Please liaise in this matter directly with Mr. N.McQueen,
Special Services Office, Downsview, o whom your recommendations
should be forwarded with a copy to this office.

Reference can be made to the detsiled building and scele footing
dreiings in Special Services Office .

Ve -

TCK/pab T.C.Kingsland ,
Encl, Regional Structural Planning Engineer,

c.c. Mr. S.C. 1 .Radeone Att:Mr.H.R. Mclntyre
E.R. Saint A¥l: Mr. M. Batten ,
J.M. Childs , Dist.Engineer-Ottawa
Mr. C.S5. Grekski- Att: iMr. K, Bassi .




EASTERN REGICN
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SOILS DESIGN REPORT

Truck Inspection Station .
Huvry, 417 ) PR St
FoEMEL WL of Highway FI38 (
ViR, 2505-75-01
Proposed G,D,GB & Pov.Project
i Distiriet 9 - Gttawa . ]
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BUTION:

c. Mirza
J.AL Childs (2
S.C.J. Radbone (2}
A.E. Argue
W.R, Benrett
G.A. Wrong
i Z.L. Kctong
N.J. M Queen (2 -
R.J. Forrest
H.B. McKey
#.D. Billings
B.J., Giroux
E.R. Saint
Regional Materials Engineer
-22nd December 1975
T .Ronald Graham ‘Date
Project Soiis Supervisor




& SOILS PESIGN RePORT @
Truck Inspection Station »
Hwy . 417
[ AAL W. of Hwy #138
W.P. 2505-75-0}
Proposed G, D, GB and P., Project

District 9 - Ottawa

GENERAL DATA

This project includes the grading, drainage and paving for a Regional Truckinspec‘:f‘i‘dh‘f,
Station located beside the westbound lane of Hwy 7417, 1.1 Mi. West of Hwy #138 .
interchange. The pavement geometrics are appended to this report.

The project also includes insta!lation of the sub structure for the scale installation.

The existing Hwy 7417 westbound lanes will be widened to provide for entrance and

exit ramps to the Inspection Station. The pavement structure of Hwy #417 c‘<v:‘>nsns’rs‘ Vo‘Fg’,i‘f:k

¢ inches of hot mix asphalt over 6 inches of cement treated base. The shoulders are
full depth granular. The pavement surface is new and in good: condition.

INVESTIGATION

A soils investigation was carried out on this project in November, 1975. A truck
mountd auger was used to piace borings and recover somples of the sub=soil . chd .

auger borings were placed in areas inaccessible to the power cuger.

The soils data obtained from the borings is appended fo this report.

PHYSIO GRAPHY AND SOILS DATA

This project is within the Winchester Clay Plain. It is an area of low relief and 'li‘eks,;l 1
within the drainage basin of the South Nation River. The topography of the area is

generally flat,
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The silty clay within the clay plain sonsists of the typical sensitive Leda Clay

that characterizes the Champlain Seo deposits in the low lands adjacent to the
Ottawa and St. Lawrence Rivers. Although the in situ material in the 4' boreholes
was found to be of firm consistency, it's moisture content is approximately é percent

cbove optimum.

Limit tests on the sample obtained from borings are as follows:-

Wi - 55%
Wp - 25%
Ip - 30%

Field moisture content 31%

The high moisture content makes the material unsuitable for embankment construction.

EARTH BORROW

The project is located along the westbound lane of the existing Hwy 7417, 1.1 miles

west of Hwy #138 interchange. The materials in the immediate area consist of @ wet.
siity ciay and are not suitable for fill purposes due to these moisture contents. a

In view of the restricted access to the project,because of Hwy #417 and the small
“quantities involved, it is likely that borrow materials will be obtained from sources -
south of Hwy #417 along Hwy #138. The average haul distance is expected to be’

¢ miles. The earth borrow material will likely be a si Ity "_s'c»:p_ciluoa:a :sc‘rrqdy clay till from
the Drumlin Ridges in this area. Further south, on Hwy #138, there are deltaic fine

sand and beachline sandy granular deposits that are suitable for borrow at an average

{0 mile haul to the project.

GRANULAR MATERIALS

Materials suitable for production of Granular 'A! and crushed rock sub-base can be

acquired from quarries south of the Hwy 138 interchange at an average hau! distance of-
9 g Y g g

o5 e e
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approximately 4 miles,

in addition to the above sources, maicrial suitable for Granular 'C' can be obtained
. /e - .

in sources to the south,along Hwy 7138 ot an average haul distance of approximately

{10 miles.

RECOMMENDATIONS

i, Cranular Materials

It is recommended that the granular materials for this project consist of

Granular 'A* and Granular 'C".

i.2 Depths and Widths of Granular Materials
(@) Mew Construction Truck Inspection Station
[t is recommended that the granular materials be placed full ‘width
and to the following depths:-
| Granular ‘A" 6 inches ‘ (Full width)
Granular 'C’ 12 inches (full width)
(b) - Widenings for Entrance and Exit Ramps
Granular 'A’ ? inches (full width)
[.3 Manufactured Granuler 'C' Alternative

In view of the availability of Granular 'C' granular deposits, it is recomymenkc’ie‘d,
that a special provision be included to allow the use of crushed material fro:r\ﬁ
quarries as an alternative.  Such specicl provisicn should stipulate that the:
material shall be produced from a crusher and meet the following gradation

requirements:~

e v e e
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Sieve Designation Percent Passing
3w 100
v 50 - {00
n 35 - 100
No. 4 20 - %0
No. 16 10 - 55
No. 50 5-30
No. 200 0-12

All other requirements for Granular 'A? as specified’in MTC ‘Specification

# 314 apply.

2.1 Asphalt Pavement
0} Widenings Adjacent to Hwy 7417_
Surface Course @ 13 I3 HL 4
’ Upper Binder Course | @ 13" 3" Hi 4 R ' ‘
Lower Binder Course 2 @ 2" 4 HL 4 c
lotal: 7" HL 4
(b)  Driving Lanes and Parking Area for Truck Inspection Station
Surface Course @ 15 [in HL 4
Binder Course 2@ 13 3" . . HL4
Binder Course t@ . HL 2
Total: 5%
2.2 Transition Points and Pavement Joints

The pavement depths for the widenings adjacent to Hwy #417 should extend
from the start of tapers to the concrete bullnose. The transition detail from

9 inch ., 5% inch pavement depth is appended to this report .




(9%

3.2

4.1

5.1

6.1

@ U @
The pavement joints should Le constructed as outlined in form 310.05.13.

Designation of an item for sow cutting is involved.

Culvert Types and Foundation Conditions

't is recommended that culverts placed where the foundation soil is silty
clay material should be C.S. pipes and bedded with a minimum of 12" of

G.B.C. A"

Gasket Joints for Corrugated Steel Pipe

It is not recommended that the special provision for placing polyethylene . k'
gaskets on C.S.P. be included at the design stage. The borrow maferig:‘tl‘ 5
is expected to be relatively coarse. However, in the eve'nrf that the

backfill is fine sand, the gaskets should be added cvlur‘ing construction. |

Topsoil Depths for Stripping

An average depth of 12 inches of topsoil can be assumed for estimatin
g p p g

purposes. Topsoil stripping should be carried out within 70' from each end:»i

of the weigh scales over the full subgrade width.

Stripping of Side Slopes and Existing Ditches
Where fill widenings and embankments cross side slopes and ditches, it is .. :

racommended that stripping be carried out regardiess of height of fill, in

order to avoid differential settiement. : N
L TR
Weigh Scale Styrofoam Frost Heave Treatment e

Y R
T Lo

It is recommended that styrofoam iﬁstc”ofion be provided in the vicinity ._ofz
the weigh scale and scale house per Std. SD 4-89. Application of this
standard should be reviewed with Regional Soi.l_s staff during the detail design
stage.

st a0 ek




7.1

8.1

® e [

Stockpiling of Materials

It is recommended that o special provision be included in the contract to
limit the height of stockpiled material to 12' , due to the underlying soft
clays.

Scale Foundation and Soils Structure

in view of the anticipated sensitivity of the scale mechanisms

e O st o,

recommended that the detail sub-structure and adjacent yard cnc‘{ pcvmg
designs be reviewed with the Soils Mechanics Office, Hecd‘OFfif’c'é;"E
Downsview. Such review should determine if deep foﬁndofioin41\bc3yfiir§é;cre
reqﬁired and the type of bedding that is required for sub—sf"rucf:‘u‘r‘e:F;:o’%ijhg'é

Requirements for any stage construction may also be considered. fi

Fhkkkkkhkkx
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Hwy #417 WP, 2505-75-01 Twp. S.Plantagenat

T.H, A O-4»  ir Cllo Tps
\ 4-48"  ©r H I Wet Firm

T.4. #2 0-i0*  Br Cl Lo Tps
[0-48"  Br H CI Wet Firm

Br Cl Lo Tps

T.H. #3 o-12"
2-48"  Br H Cl Wet Firm

i

T.H. 74 0-12"  Br Cl Lo Tps
12-48"  Br H Cl Wet Firm

T.H. 75 0-12"  Br Cl Lo Tps
12-48%  Br H Cl Wet Firm 75-L1-442
Sa - 8% Wy-55.1%
Si-17% Wp ~ 24.6%
Cl-75% Ip - 30.5%

VE Sa & Si~18% FMC @ 36" -31.1%

T.H. 76 0-10"  Br Cl Lo Tps
I0-48"  Br H Cl Wet Firm

T.H. #7 0-12"  Br Cl Lo Tps
{2-42"  Br H Cl Wet Firm

T.H. 78 0-12"  Br Cl Lo Tps
12-48"  Br H Cl Wet Firm

T.H. #9 0-12"  Br Cl Lo Tps
12-48"  Br F C| Wet Firm

T.H. #10 0-12"  Br Cl Lo Tps
12-48"  Br H Cl Wet Firm
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