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1.0 INTRODUCTION

This report sumimarizes the results of a geotechnical investigation undertaken by Dyregrov
Consultants for (he proposed Olywest Plant in the easl St. Boniface area of Winnipeg, Manitoba.
The study was dane at the request of Earlh-Teeh Canada on behalf of Olymel S.E.C/L.D. of St.
Hyacinthe, Quebec. Earth-Tech Canada are Lhe projecl engineers for the design of the hog
processing facility.

2.0 THESITE

The focation of (he iangular shaped property, which will contain the facility, is on (he east
side of the Mazenod Road right-of-way, north of the St. Boniface Road right-of-way and south of
the Winnipeg Aqueduct and Railway asillustrated on Fignre |, Neither Ihe Mazenod Road nor (he
St. Boniface Road are developed at he present time. The site is retatively flat with scattered bush
areas, however, most of the area has been cultivated in Lhe past. At the time of this investigation,
at the end of the snow melt, there were a number of areas of ponded water.

3.0 PROPOSED DEVELOPMENT

It i5 our understanding that the proposed development will entail the consltruction of a
350,000 5q.M. single stovey busdding but will have several two storey areas. The facility will include
an area for receiving hogs, an extensive area for (heur processing and packaging, a large beavy
freezer and shipping area, as well as support aréas. A separate ruck wash facility will be provided.
It is anticipaled that foundation loads will be light which would be amenable for the vse of cast-in-
place concrete friction piles except for the heavy freczey area where large capacity, driven, end
beaving, presiressed, precast concrete piles would hkely be appropriate. Due to the presence of the

lacusirine clays, which are present and known lo undergo swelling type movements which would
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be refected n floor slaly movements, it is highly desirable that structurally supporied floor slabs be
used throughout. Extensive areas of parking and on-sile roads will be required as well as general
sife gradimg.

4.0 DESCRIPTION OF I'ELD INVESTIGATION

The geotechnical investigation included the drilling and sampling of 12 decp test holes at
specific locations around the building site and 17 shallow lest holes around the proposed pavement
areas. Disturbed off-auger samples were recavered at (requent depth intervals in all of the test holes
and undisturbed samples were recovered in 3 inch diameter thin wall stecl Shelby tube samplers at
random intervals in the deep test holes. The test holes were drilled by a Soil Mec piling rig which
is owned and operated by Subterranean (Manitoba) Lid., between April 3 to 5, 2006. Bush and/or
ponded waler areas prevented access to Test Holes (O], b1 and |17, The test holes were 24 inches
in diameter and were backfilled with the auger cuttings on completion of each of the test holes. The
deep test holes were cairied to auger refusal depths in the underlying glacial till and the shallow test
holes were stopped at 10 feet.

During the drilling, the soil profile was examined and classificd on a continuous basis and
samples were taken as earlier described. The samples were sealed to prevent moisture toss and then
deljvered to our laboratory for reclassification and lesting,

Observations were made during the drilling concerning groundwater, seepage and caving
conditions within Ihe borings and the effect that these faclors may have on the design and
consfruction of geotechnically refaled features,

Earth-Tech Canada laid out the locations of he (est holes and obtained the ground elevalions

at the locations. The locations of he test holes are indicaled on Figure 2.
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The logs of the tesl holes are appended as Figures 3 to 32 inclusive,

50 LABORATORY TESTING PROGRAM

In general, the laboratory testing progran included sample reclassification, determination
of soil moisture contents, assessment of undrained shear strengths of undisturbed samples, soil
densities and plasticity characteristics. The pertineni pumerical data obtained {rom (he laboratory
testing are included on the lest hole logs.

6.0  SOIL PROFILE

The soil profiie consists of, in desceading order, an ovganic topsoil, underlain by a thick
deposit of the Lake Agassiz lacustrine silty clay which io turn is undertain by a glacial silt il
deposit. Near the upper part of the clay deposil, a 1an silt was encouniered in a number of (he test
holes.

The dominant soil deposit is the Lake Agassiz lacustrine silty clay which extends to depths
frorm 39.0to 52.5 feet below the existing ground surface between elevations of 716.1 and 724.3 feet.
It is brown in colour and transitions to grey near a depth of 25.010 30.0 feel. The silty clay is highly
plastic and has moisture contents generally in the range of45.0 to 55.0 percent. It is considerably
drier above a depth of about 8.0 feet. The Liquid Linuts of four sarmples which were tested ranged
from §0.0 to 100.2 percent and the Plastic Limils ranged between 27.0 and 31.3 percenl. The
Plasticity [ndex ranging rom 52.4 to 71.8 percent. Corresponding grain size distributions are
included as Figures 35 to I8 and indicate clay contents firom 54 to 78 pereent. The undrained shear
strengths tend to decrease with depth as illustrated on the strength profiles en Digure 33, The
undrained shear strenpths were obtained from unconfined compression lests and supplemented by

Torvane and penetrometer tests. The average unil weight of the clay was approximately 109 pef.
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The silt was encountered within the upper 7.0 feet of 13 of the 29 test holes which were
drilled. The thickness varied from 0.3 to 4.5 feet. The siltis light brown (1an) in color. At the lime
of the test drilling, it was relatively dry with no significant seepage noted. However, the silt can
become very wel.

The glacial (ill is a light brown to grey heterogeneous mixture ol clay, sand, gravel, cobble
and boulder-size matenals in a predominately silt matrix. A layer of sand was noted in several of
the test holes above and within the glacial till. The glacial till extended to the depth of the test holces
where auger refusal was encountered. The conlactelevation of the clay-till interface ranged between
716.1 and 724..3 feel {depths of 39.0 and 52.5 feet). The moisture contents of the glacial till are
indicalive of i1s relative density and suggest that it s very sofl in its upper portion to dense Lo very
dense at depths (imgisture contenls in excess of and lower than about 9.0 percent respectively).

7.0 GROUNDWATER CONDITIONS

Seepage and caving conditions were noted 1n only some of the deep test holes when the
glacial till was bemng drilled. It was onty in Test Holes 123 and 128 that measurable accumulations
were identifted imunediately afler drilling. Test Flole 124 had one foot of water at the bottom of the
boring in aboul 01ninutes and in Test Hole 128, the water rose to 24 feet below the ground surface,

8.0 DISCUSSION AND RECOMMENDATIONS

8.1 Genceral

It is our understanding that the project will entail the construction of a Jarge single storey
structure with several two slorcy arcas for the processing of hogs, No basement will be provided
but a simall 25 to 30 foot deep chamber will be constructed. The building will have an area for

receiving, a variely of processing areas, packaging facilities, a large freezer and shipping areas as



'v'uw~..:WU'.U-'.--....'.."-....'...'....-'."..'..-'...‘

well as exiensive arcas for supportservices. A weigh scale will be provided ncar the entrance Lo (he
sife and a truck wash which will be remote from the main building.

The site wil} have (o be regraded for drainage purposes and the development of roads and
parking facilities. Underground services will also be provided.

8.2 Site Couslderations

The sile developmentshould include the removal ofthe organic topsoil covering prior (o any
fill placement {or the site regrading. The topsoil could be stockpiled for subscquent reuse. The
underlying clay is satisfactory for regrading purposcs, however, its moisture conlent will likely have
(o be adjusted to optimum conditions. The subgrade on which any fill is to be placed should be
compacted to a uniform density of at least 98 percent of Standard Proctor density at optimum
moisture conlent. As nofed earlier, tan silt was encountered in a number of the test holes and will
likely be encountered in the site development construction. The silt is not suilable as a subgrade
material for pavement construction bul could be used as gc-ncral (Il such as in landscape areas.
Cauvtion should be laken to avoid placing the silt in fufure developiment areas.

The site grading considerahions are not completed but it is anlicipated that the grades at the
main building site will be in the order of 2 fect above existing grade.

It is strongly recommended that a working platform of compacied granular materials be
placed over the building area, site access roads and any laydown arcas, preferably before freezing
conditions make tt difficull. Thig will ensure that good access and working areas will be avatlable
during construciion, Ttisrecommended that the working plalform for the building area be extended
al least 10 feet or further oulside of the building footprint. The working surface could consist of 12

inches of pit run gravel capped with at least 8 inches of crushed granular base course. Alternatives
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could be with 4 inch down crushed limestone or crushed concrele, Sand or coarser materials should
not be used. The presence of these materials would be a significant hindrance to the foundation
installation.
8.3 [Foundations
8.3.1 General

On the basis of our understanding of the project, it is our opinion that (he preferred
foundation for the support of the structure is cast-in-place concrele friction piles and for the heavier
loads, driven, end bearing, prestressed, precast concrele piles. Other types of piles are not
reconimended.
8.3.2 Cast-in-Place Concrete lriction Piles

The cast-in-place concrete [riction piles may be sized on the basis of an allowable shaft
adhesion of 350 psf of circumferential pile area. The shalt support for the upper 8 fect of shaft
should be discounted due to potential soil shyinkage away from the pile. A minimum shaft diameter
of 16 inches is recommended. The piles should not extend into the underlying glacial till. 1f longer
piles are required, the shafl sizes should be increased.

Piles poleniially subject to natural freezing conditions and potential uplift should contain full
length reinforcement and should be a minjnnim of 25 feet in lenglh regardless of the design ioads.

Temporary casing should be used on an as-required basis to prevent seepage and caving
condilions into the pile borings, particular]y from the silt deposit. 1tshould be noted that the casing
was nol required during [he drilling of the test holes.
8.3.3 Driven Preeast Prestressed Concrete Piles

For heavier loads, driven precast prestressed concrete piles are [he preferred alternative.



These piles, if driven to practical refusal in the underlying glacial Gll, can be assigned conventional
capacilies of 50, 70 and 90 lons respectively for 12, 14 and 16 inch hexagonal sizes. The piles must
be driven with a diesel hammer with a rated energy of not less than 30,000 f1. 1bs. per blow. Such
hammers are the Link Belt 520 and the Delmag D22. Practical refusal can be defined as the final
penctration resistance of 5, 8 and 12 blows per inch for the 12, 14 and 16 inch sizes respeclively.
At least three consecutive sets of the refusal criteria should be obtained for each pile at refusal.

Good constiuction practice requires that preboring be donc at the driven pile locations
usually to diameters that are 2 inches larger than the pile size and to depths of 10 to 20 feet. The
pieboring is effective in reducing ground vibrations, pile heave and contiybutes positively to pile
verticality.,

All piles in groups should be restruck to counter the effeets of pile heave. Pile spacing
should not be closer than 2.5 pile diameters centre to centre. Thesc precast piles, when driven 1o
practical refusal, will derive virtually all of their support from end bearing and no reduction in
individual pile capacity within groups is necessary for teasons related to group action.

Due to the variable condition of the glacial till, pile penetration is expected to be quile
variable. Difficull driving cooditions may be encountered at some pile localions.  Full time
inspection of this pile installation should be provided.

The pile concrete should be specjfied to be at least 7 days old prior 10 driving.

8.3.4 Other Foundation Types

Other types of deep foundations which have been used i the Winnipeg arca include cast-in-

place concrete spread bored piles, cast-in-place concrete caissons end bearing on the glacial till,

casl-in-place concrete caissons socketed into the underlying limestone bedrock and driven timber
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pilcs, For a vaviely of reasons, principally economics and load/capacily capabilities, (hese types of
piles are not considered appropriale, at least on the basis of our understanding of the project.
Shallow footings are not appropriate for this type of facility m the local geotechnical environment.
8.4 Floor Slabs

[tis understood that structurally supported foor slabs placed on the deep foundalion system
will be used throughout this development. A minimuni void of at least § inches should be provided
between the underside of the Nloor slab and the subgrade soil. A similar void should be provided
beneath grade beams and pile caps.

8.5 Excavations and Below-Grade Walls

At the present time, the only deep excavation which is proposed is a CO, chamber. 1t is
anlicipated that it will be about 25 (o 30 feet deep and will have a footprint of about 20 by 20 (eet.
This type o excavation will have to be shored, rather than open cut. The design of the shoring can
be underlaken on the basis of the attached earth pressure diagram, attached as Figure 34.

The below-grade walls should be designed o resist lateral earth pressures based on an earth
pressure cocfficient of 0.5 and a soil unit weight of 109 pef. A filter protected weeping tile system
must be placed at the base of the wall and any collecled seepage waters direcled 10 a positive
drainage disposal system. [f the weeping lile system is not installed, full hydrostatic pressure must
be added to the earth pressure. The backfil adjacent to the walls should be with {ree draining
granular materials,

The design of any retaining walls can be undertaken on the loregoing basis. Weep holes

shiould be provided as well as the frec draining grannlar materials adjacent (o (he wall.
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8.6 Roads and Pavemelts

Conventional pavement designs which can be considered for this site for heavy duty seclions
include the following:

* 8 inches of reinforced concrete on 3 inches of crushed granular base course;

* 3 inches of asphaltic concrete on 15 inches of crushed granular basc course,

* 20 inches of crushed granutar base course.
These sections would be appropriate where truck traffic and large volumes of traffic arc proposed.

For light duty areas such as parking lots, the pavements sections could include:

* 2 inches of asphaltic concrete on § inches of crushed granular base course;
* 12 inches of crushed granular base course.

Other equivalent altematives may be considered.

The material selections ahd construction requirements should be (o the standards of road
construction as set out in the City of Winnipeg Standard Specifications.

The foregoing pavement sections should Le placed on a suitably prepared subgrade. The
native subgrade soil and fill materials should be compacled to a unifern density of at least 98
percent of Standard Proctor density at optimum water conlent. Any “‘sofl spots™ which might be
found by “proofrolling” should be removed and replaced with acceptable materials and should be
compacted 1o the same slandard.

We would recommend that, as much as practical, the underground services should not be
located beneath pavement areas to avoid settlement problems with trench backfill. Where this is not
possible, the backfill should be with the excavated materials compacted to the densities of the

adjacent native soils. Bedding of the services should be to current standards,
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8.7 Other

All concrele in contact with the soil should be manufactuced with sulphate resistanl cement
and should be of high quality.
Slope gradienis in tandscaped area should be at lcast 2 percent and in pavementareas, al least
| percent.
Respectfully submitted,

DYREGROV CONSULTANTS

per- %/a%@jj//v—l

A.Q. Dyregrov, P.kng.

10
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* f
0.2% H
A 4
H
0.75 H
- Ph -
Ph = 0.4 H
Where: Ph = Lateral earth pressure on shoring {psf)

Soil unit weigth (110 pcf)

X
4]

Wall height (ft)

Note: Add surface load surcharge where applicable
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