Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

October 30, 1987

\./7
Canadian Tire Corporation Ltd. Lr

P.0. Box 770, Station K
Toronto, Ontario
M4p 2V8

ATTENTION: Mr. John Scharrer
Architectural Project Co-ordinator/Site Planner

Dear John:

RE: Soil Analysis
Thank you very much for utilizing our services for the proposed
expansion of your store in Brandon, Manitoba.

As discussed, an additional investigation for wverifying the
foundation type and the wunderlying soil conditions of the
existing Brandon store is considered essential, in finalizing the
selection of foundation alternative and subgrade preparation
reqguirements for the proposed store expansion. Hopefully, we can
have a positive response from you shortly, so that this extra
fieldwork may be undertaken without facing potential frozen soil
problems and snow removal requirements. The scope of this
additional investigation will include 2 testholes drilled inside
the store and 2 testpits dug outside and adjacent to the store at
locations of the two proposed additions. To verify the possible
existence of a thickened slab, the testholes will be advanced
near the perimeter walls with a 2" diameter hand auger after the
existing slab 1is cored through with a core barrel. Hydrocarbon
testing of gasoline and visual checking for oil will be
undertaken in the testholes, to determine if contaminated soils
similar to those encountered in our earlier investigation, exist
beneath the store. The testpits are put down mainly to determine
the base elevation of the existing slab, type of surrounding
materials, thickness and condition of the existing perimeter
insulation (if any). The testholes will be backfilled with good
quality grout while the testpits filled with the native excavated
materials. We are prepared to undertake this additional work
complete with a report for a firm price of $1500.00, provided
authorization to proceed is given in early November, 1987.

110—1294 BORDER STREET WINNIPEG CANADA R3H OM7
- TELEPHONE (204) 694-4835 TELEX 07—587873
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We would like to take this opportunity to express our interest in
providing a proposal on the soil analysis for a proposed Canadian
Tire Store in St. Vital, Winnipeq. We understand that several
sites are being considered. In this regard, we would 1like to
advise you that the writer is familiar with the soil conditions
in the St. Vital area as he was directly involved in many major
projects in the said area including the existing St. Vital
Shopping Centre and the Meadowood Shopping Mall to the south. We
are pleased to assist and provide you with any pertinent soils
information on a regional basis, if desired.

Enclosed herewith is a copy of our company profile outlining our
engineering expertise and typical projects recently completed.

You will note that our firm can’undertake soil analysis and other

geotechnical work in both Manitoba and Ontario. We have been
involved in projects in northwestern Ontario, with our territory
extending to Thunder Bay, Ontario. The writer has been a

professional engineer registered with the Association of
Professional Engineers of Ontario since January, 1976.

If you have any requirements or need assistance 1in the area of
our expertise, we would appreciate the opportunity to be of
service.

Yours truly,

GEOKWAN ENGINEERING LTD.

P e ’r/:r" =
-”;5235%;\3 - o

Walter Kwan, M. Eng., P. Eng.
President

WK:dh

Enclosure
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ENGINEERING AND
AESOUACE CONSULTANTS

REPORT NO. 229-02-01 . PAGE 1 OF 1

SOIL RESISTIVITY TEST RESULTS

DATE: OCTOBER 7, 1987

FOR:  Geokwan Engineering Ltd.
110 - 1294 Border Street
Winnipeg, Manitoba
R3H OM7

Attn: Mr. Walter Kwan, M. Eng.," P. Eng.
Geokwan Project No. 221

METHODOLOGY: Soil Box Method
One trial per sample, as per your instructions.

RESULTS:
Sample No. Test Hole Depth Results (ohms/cu.cm.) °
1 2 B-4' 3 540
2 2 B-8' 1 046
3 2 B-10' 770
4 2 B-15' 491
NOTES:

For measurement, the soil samples were pressed by hand into the soil box to a
density judged to be approximately the same as the clumps of soil in the
original samples.

TECHNICIAN: M W aid/mdw

PLATE 8
PROIFCT 221




COPY

Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

REPORT TO

CANADIAN TIRE CORPORATION LTD.

GEOTECHNICAL INVESTIGATION
ADDITION TO CANADIAN TIRE STORE

BRANDON, MANITOBA

Distribution:

6 copies - Canadian Tire Corporation Ltd.

1 copy - Geokwan Engineering Ltd.
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Oetober 16, 1987

Canadian Tire Corporation Ltd.
2180 Yonge Street

F.0. Box 770, Station E
Taronta, Ontaric

MaF 2V8

ATTENTION: Mr. John Scharrer
Architectural Froject Co-ordinator/Site Flanner

Dear Sir:

FE: Addition to Canadian Tire Stare
18th Street, Brandon, Manitoba

This report summarizes the results of cur geckechnical
igation conducted at the site of the prop
Canadian Tire Store (RIZBE Brandon) on 18th %
Brandon, Manitoba., The terms of veference for  fthis work can be
found in ouwr proposal dated September 29, 1927 and Canzadian Tirve
Corporation Ltd., Purchase Order No.o BFI4-1E81367.

fi

The prezent plans call for the construction of & new warehouse
and a new service centre located immediately to the north oand
gazt af the existing store, respectively,. The proposed
structures ares  single stovey, bhasementless with slabs on grads.

New paved parking areas will be provided.

FIELDWORK AND_LAEBOEATORY_TESTINSG

On October 2, 1987, a total of & testholes were put down at the

site using a 3 cantinuous  truck-mounted  flight auger. The
testhole locations are shown on the site plan, Flate 1 appended.

The subszcoils encountered in sach testhole were visually lagged
and classified to its full depth , with special smphasis placed
on the possible presence of gasoline and oil. Soil samples were
recovered off  the auger cuttings regularly and retuwrned to our
Winnipeg laboratory for further testing. Any ground water
seepage in the testholes was noted,

GEOEWAN ENSINEERING LTD.
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Canadian Tire Stors Addition
BErandon, Manitaoba
Gecommendad Gradation Limits
mf Granwlar Fills Faor
~0n _LGrade

Sieve Sizg Class & Base Class T EBase

e : 50 — 100 il

el a0 - T 40 - B
B10 35 = 58 N
a0 15 ~ 20 =

#2200 el o =

crganics, frozen soils, shale

1

particles.

21 For the Class A& base, at lesast I5% of the material retained
ar bhe Noo 4 sigve should include crushed particles.

GEOHEWAN ENGIMEERING LTD.
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A detailed description of the soil  and ground  water conditlions,
together with the results of field and laboratary testing can be
found on the testhole logs, Flate 2 to 7y dnclusive.

Generally, the subscil stratigraphy consisted af either a pave-
ment section (i.e. 3" of asphaltic concrete aver granular fill TH
2 % 4 only) o a granular fill of 3 ta 5 ft. thick wnderlain oy &
stiff to very stiff black clay cverlving a clayey sand and gravel
deposit which extended to depths of 8 ta 10 ft. from arade.

Below the clayey sand and gravel was a layer of stiff till-like
clay 2 to 3 ft. thick followed by & alacial till depasit
extending to the depths explored.

It should be noted that in  all testholes, petroleum_like odour
was noted in the surficial black clay amd the underlwving clayey
gand and gravel layer at dapths of approaximately bhetween 3 fto 3
ft. from  grade. The strongest petroleum like odour was detected
in the clayesy sand and gravel layer which was located immediately
below the surficial black slay. Gastec readings in this sand and
gravel indicated gascline concentrations in the range of 4000 to
4500 ppm. In addition, dissel-fuel-like stains were noted
frequently in the surficial black clay and the underlving sand
and agravel, at depths of approsimately 2 to 2 ft. from Qrada.

The contaminated sand and gravel was moist to wet, indicating the
possible presence of a perched water table and/Aor gasaline.

Wet sand layers of about 2" thick were noted coocaszionally  in the
underlying stiff brown clay and glacial clay till. Im general,

the glacial till was stiff and became very stiff with depth. It
was initially brown  in colouwr and became dark grey near the 16
foot depth from grade. The glacial till was clayey, with some
sand, dgravel, cobble and boulder, The bouwlder content and

frequency appeared to increase with depth.

On completion of the test drilling, no fres water was noted in
the testholes. However, all testholes were backfilled immedi-
ately after drilling. If these testholes were left copen  for a
longer pericd of time, perched water tables may exist in the
surficial sand and gravel layer and the permeable zaones of the

GEOEWAN ENGINEERIME LTD.
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To detsrmine  the concentrations of gascline, L Sastac Ana

=y '*Qm fitted with a gasaline dete iz mF
arid 2. Frior to andertaking the in esting, t
testholes were cappsd at the ground 2 hours.

gasoline detection  tubs connected fo wction tu=inu amd & hand
puwinp was then lowered into the testhe at a predeterminsd HPP:
Bampling of the gascline vapour Was nhtaln:d by applying an &ir
suction towards the gasoline tube through the hand  pump. A
colour charnge from brown  to green of the detection tube would
indicate the presence of gasasline and  the gasoline concentration
could be directly determined from the said tube. Details of the
measured gasocline concentrations are as follows:

Tested Depth Meazured Gasoline
Testhaole From Grade (f§ Concentraktions_Cppml

Tix evaluabe the stiffrness and approximatse beaving capacities of
the overburden dynamic cone  penetration tests wers per formed a
TH 1 & 2. The test consisted of driving a diamster steel conoe
with a 140 1lb  hammer falling freely Z0 s oand measzuring the
pumber of blows per foot of cone pensbration,

Layout and levels were determined by our survey craew, The ground
sur face elevationz of the testholes were determined in relation
to a temporary benchmark shown on the site plan, Flate 1.

In our laboratory, all soil samples were v
for s2il  water contents. The undrained
cobesive samples were evaluated with a st

i and tested
rengths of the

To assess the corrosion potential to burisd stesl o the like,

typical soil samples recovered from TH 2 within the upper 18 f4.
af the soil profile were sent to Norenco Associated Ltd. for soil
resistivity tests using the soil  box  method.  The perbinent

results are shown on Flate .

GEOQKWAN ENSIMEERING LTD.
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brown clay and the wunderlying glacial  Hill FaiE
and the associated seepage volumes would &

spasonal basis.

CONCLUSIONS AND_FEECOMMENDATIONS

The results of cur  investigation have shown that there may be a
to the strong petroleum-like—cdouwr  and  fairly high gascoline
concentrations identified in ouwr  testholes, in the surficial
black clay and the underlying sand % gravel which are located
approximately between the depths of 3 and ¥ ft. from the existing
gQrade. If these potential odowr and fire hazard praoblems arve
deemed tolerable to  the CWTIET the - following foundation
recommendaticns may be considered.

Foundaticon Consideraticons
Fowndation alternatives whickh e hawvs

foobings, a stiffened slab foundation
calissons and driven prestressed precast

Judging  the acil conditions  snoountered  in oowr btestholss,
footings and cast-in-place concrete ' are not considered
geotechnically viable. The wvariabil ensity and Ccompos—
ition of the surficial soils  wil 1i lea to consid :
focting settlements. The presence of gasoline and waber

in the upper sand and gravel and permeabls zonss of  the g ]
till will make the caisson constroction guite costly  and

difficult.

In cuy  opinion, either a stiffened slab on snginesred fill or
driven prestressed precast concrete piles may be uwtilized for

supporting the proposed store  addition. Among the  two, diriven
prestressed precast concrete piles are  considered  as  Lhe

It is ouwr understanding that the existing Canadian Tire Store may
have been supported on a =tiffened slab foundation which is
underlain by 2 ft. of well compacted granular fill  and that
petroaleum-like-ocdour was encountered during the previous soils

GEOQKWANM ENGINEERING LTD.
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investigation  for
confirmed as o the
for supporting the

atorea, Hoevar, it iz naob
indation which was actually ¢ cl
are and  whether the contaminated

LI

tabing ¢

ecils had been removed during the stors conmstruaction. In the
absence of this information, we are not in a position to properly
evaluate the construction wviability o f & stiffened slab

foundation at  this =zite. On the basis of our on—=zite discussiaon
with the store manager and our site observations, the sxisting
store appears to perform satisfactorily. Therefore, significant
foundation sconomies for the proposed addition may result, 1if 1t
can be proved that the existing store is supported on a stiffened
slab and fthat the hydrocarbon contaminated soils under the
existing store had not been removed. In this regard, an
additicpal soils investigaticn with testholes being drilled
inside and immediabtely adjacent to the stors will have to be
carried out. Details of this can be provided if desired.

Driven prestressed g concrete pilles are considered as the
preferved foundation  tyoe for supporting the propossd addition.
miles, when driven to practical  refusal in the
stiff dark grey oclay till using a hammsr
least 30,000 ft-lbs psry  blow, may be

llowabxie loa 5

File Bire Allowable FPils Loads
12" Hex 50 tons
14" Hew 7O Ltons

File spacings should not be less than 2 pile diametere centre bo
centrae. Files at groups should be monitored for bhesving during
the driving of adjacent uwunits and redriving done, wherse pile

heaving is found considerable.

One major draw back of the driven pile is that the pile driwving
will induce subscil displacements and vibrations. Where piles
are driven adjacent to the existing store, some structural damage

GEOKWAN ENGINEERING LTD.
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may vesult if precautions and  propsr
sequence are ot fol lowed. Too minimize
the following should be considered:

= Whers Piles are driven

store, reduced driving energy durisg imitial rifd
boving o a minimum depth of 15 ft. from grade should be undsr-—
taken. Frebaring sheould be conducted in such a manner Lthat
undermining of the existing store slab and fourndations  would ot
QDU In this regard, a temporary steel casing should be
utilized wvhere soil sloughing occurs within the proposed prebored
depth. The annular space between the casing and the pile should

be filled with properly tamped sand pricor to casing removal.

= Settlement aobservation points should be established along
the most nportherly and easterly perimeter walls, before_and
during _pile driving, to ensure that the pile induced vibratbions
and  subsoil igplacements have not  adversely affected the
mristing store.

th the foregoing
math of  minor  cosmebic
ad jacent stare may remain. 1T
dviven piles should be appreciated by
igbiliby of using a__ stiffened

shoulg

for develop-
slabs of ths

i szociated with ths

SlE Experience s v iven T leg

at  wvarving levels in the very stiff fo lay

pile length selection would be hbhest left for the

piling contractors who ars experisnced in driven piles in the

Brandon area. Qur previous piling projects in Brandon would
suggest that fthe required pile lengths were usually in the 20 to
40 foot range.

To ensure a satisfactory pile i
ingpection by gqualified geo

Floor slabs on grade are permissible at this location, provided
that subarade preparaticon for floor construction is wundertaksn as
followss

GEOEWAN ENGINEERING LLTD.
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= Renove and  waste existing asphaltisc  caoncrete, organic,
distwhed and saftensd soils.

= Excavate the esxisting
raemoved, bto o a minimuan depth of
this fill at a suitable lo
the exscavaiion.

anular fill with weeds/organics
from existing grade. Store
cation  for subsequent backfilling of

= At the Z foot excavation level, compact the exposed
granular fill to 100X Standard Froctor den:zty CASTM DEZ31.

- Remove soft spots, as directed by a gualified geotechnical
snginesr at the 2 foot excavation level and replace with on site
granular fill compacted to at least 957 Btandard Froctor density.

- 4fter the subgrade 1g compacted and  approved by a
gualified q9u+e-hn3-ql engineer, backfill the slab excavation

with  the fill previously excavated, which should be
o &t ad &" 1ifts, with a he vibrataory Ilev and

in & surifac condition, to 1CG0OX cctor denst by

Tmmediately darngath the slab, a & of compacted,
wall—graded (374" orushed ould be placed,

the gradatic hHickh ars shown

It should be noted that removal and the potential reguive-
ments for  cleaning up of the underlying contaminated soils under
the new slabs of the addition should be investigated by Canadian
Tireg Corgaoration Ltd. Thare are existing methods for extracting
gasolinse vapor aor liguid from the contaminated
these "clean up" aspects are beyond the soo

i
o

thenila. Howeswver,
@ of this réport.
Unheated Structures

Where driven piles are used for supporting lightly loadsd
unheated structures such as elevated propane tanks, adequate
provizions  for preventing freszt _Jacking of piles should be
considersd.  As a geEneral  rvule, a drivern pile should have &
minimum embedment depth of 27 ft. If thisz cannot be accomplished
due to high pile refuszal, the piless should be insulated with high
quality rigid insulation panels which shauld extend at least 37
from the piles in 81l directicons. The required thickness of the
rigid imsulabticn panel will depend on the actual pile embedmant
depth. It is expected that the panel thickness required may
range from 2 to 4", The insulation panels should be protected

GEOEWAN ENGINEERING LLTD.
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onto the contaminated zand and aravel and may encounter water

BEEPAGE. Some  dewatering requirements should therefore he
expected. Precautions should be taken &o properly  ramnove and
dispose of the gascline, if encountered. Dpen_flame such as

welding in the tank excavabtions should be probibpited, unless
adequate safety measures are undertaken to aveid potential fir

hazard and  explosion  associated with  the gascline. Similar
prazautions should be ohser ved for the excavation and

installation of underground utilities.

The underground tanks should be supported on  a concrete pad
bearing on the native undisturbed stiff clay till. The safety of
empty tanks agaimst bucyancy should be checked, with the ground
water table assumed at ne ground surface. The tanks should be
back-filled with free draining pit run sand and fine gravel which
should be compacted in uniform 6" lifts to 95% Standard Froet o
density,

For the underground pipes (i.e. water, sewer, plumbing lines
etc.d,  they should be made
gasoling vanour and _other hvdro = o ]
Mydrocarbon are not removed  from the subsoils identified LT
testholes. Leakage of gascline or hydrocarbon to sewsr and wakter
lines may cr=ate an environmental hazard,

bwvdrs

JasGL

It is likely that excavation for the underground utilities ey
carry to the contaminated sand and  gravel., In this case, the
remocyal of  the gasoline  and contaminated scils under and above
these pipes should be considered. Feplacement fill may include

well graded pit run sand and gravel compacted to at least 99%
Standard Froctor density.

All concrete in contact with the native esubscils should be

manufactured with sulphate resistant cement and shauld be of high
quality. Concrete  subject to pericdic freszing and thawing
effects such  as exterior sidewalk, curb and concrete slab should
be air entrained in accordance with Table 2 of 0SA Standard CANS—
23.1-M77.

For design consideraticons, the maximum frost penetration depth
may be taken as 5§ and % ft. for heated and unheated structures
respectivel v.

¥

GEOKEWAN ENGINEERING LTD.
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with at least 17 and 2' of earth cover for landscaped and traffic
areag, respectively. Further details can be provided doring
construction, 1if needesd,

Suitable pavement =sections at  this location may consist of the
following:
Heavy Dubty Light Duty

Truck Eoute Car Farking
Asphaltic Concrete 2 1
Clazs A Baze a" a"
(34" crushed gravel)
Class O Base
(3" down pit orun gravel) B e

It should bhe noted that the existing_ar

Clags C_ _base, provided that

=

at n

1]

_________________ b = .
the fill i=s wasted. The Class & bass should be in conformity
With the gradation limits shown on Flate 2.

Favemnents should be constructsd  on & prepared subgrads, which
should be prepared in a mannsr recommendsd  previously  for the
al ab-on-gr ade. In this regard, the existing granular fill in the
pavemesnt area should be scarified, reworked and recompacted  to a
minimum depth of 27 from  the existing grade, prior bo actual
pavemsnt construction.

Fercent caompaction for the existing gramular fill, ci
baze materials should be 100% Standard Proctor densit

Fesults of the sail resistivity tests show that the subsoils are
Mighly corrosive to stesl f{especially test results for samples at
gr, tor & 15' -~ Plate 8). Therefore, corrosion protection for
buried steel tanks or the like will be reguired.

Underground storage tanks are usually founded at depths of 12 to
14 feet from grade. The tank sxcavations will likely encroach

GEOKWAN ENGINEERING LTD.
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Fetaining structures should be  desigred against writ lateral

parth stresses as follows;

o= ke i o+ owhi) paf

p o= unit lateral =z=arth pressure atb
: .

any depth of wall, h
ko= gstimated sarth pressure coefficient
= 0,35 for yielding walls
= 0.5 for rigid walls

g = any surcharge adjacent to the wall (psf)

WoOE avEr age il ounit weight

The above expressic E:
drains will be installed at Sthe
will be no build up  of =
wall.

iter protected per forated
the wall, =2 that there

bahing the said

For  winter construction requirvements, 211 nevly poured found-
ationg and bearing soils in all loaded areas should be adeguately
protectad against frost action., Concrete should not be poured on
frozen ground nor should  frost be allowed to penetrate the
foundations after construction.

Final =site grading should ensure that all surface runcff iz
adequately drained away from the addition using gradients of 1

e

and 274 for paved and landscaped areas, respectively.

To ensure  that the slabs on grade and paveaents are consbeacbed
in the manner reconmendad, subgrade inspecticon  and compacti
testing of the granular fills (Class & % C base) should be
undertaken by qualified gectechnical pnersonnel during
construction.

GEOEWAN ENGINEERING LTD.



We trust  that the foregoing

mesr oy berms o of
reference for the worlk. If

have any furbther

puestions, plesse advise.
Yours truly,

GEOEWAN ENGINEERING LTD.
ey

Walter Kwan, M. Eng., F. Eng.
Chief Engineer

W s db

i

e losure

GEOQKWAN ENGIMEEFING LTD.



NORENCO
ASSOCIATED LTD

ENGINEERING AND
RESOURCE CONSULTANTS

REPORT NO. 229-02-01 PAGE 1 OF 1
SOIL RESISTIVITY TEST RESULTS

DATE: OCTOBER 7, 1987

FOR:  Geokwan Engineering Ltd.
110 - 1294 Border Street
Winnipeg, Manitoba
R3H OM7

Attn: Mr. Walter Kwan, M. Eng., P. Eng.
Geokwan Project No. 221 .

METHODOLOGY: Soil Box Method
One trial per sample, as per your instructions.

RESULTS:
Sample No. Test Hole Depth Results (ohms/cu.cm.)
1 2 B-4' 3 540
2 2 B-8' 1 046
3 2 B-10' 770
4 2 B-15' 491
NOTES:

For measurement, the soil samples were pressed by hand into the soil box to a
density judged to be approximately the same as the clumps of soil in the
original samples.

TECHNICIAN: Al Lobhenaold sl ma

PLATE 8
PROJECT 221
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Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
- BRANDON, MANITOBA

LOGGED / DWN: (GL CHKD. : WK DATE OF INV.: Qct 2/87 JoB: 921 TH 1
10 20 30 40 S0 60 | () - SOIL DESCRIPTION soiL sampLe |PRILL TYPE
- } o 5" @ Auger
D ) O A T S S (N [N S = =} [— . |2 ¥ aAuger
wold wa wO o[22 of w OTHER TESTS
WATER CONTENT */. & |Q%| surFace ELevation 98.18 ft. 3| Z PP* (tsf)
10 FILL - sand & gravel .
- loose, brown s
= - weed covered €150 5ot —
\L /A CLAY - stiff, black, trace rootlets L 2.40 _
g 22| v+ sandy, silty, diesel fuel-like/skain '
5.0 L -
Ll .27%| SAND & GRAVEL - fine, moist L 0.63 =
A~ 7| - clayey . - G= 4000 ppm_
1% %-| - some "diesel-like" fuel stains _
// CLAY - stiff, brown, silty -
\ o 2“ d ) 1ot
%} - J/‘ sand layer & seepage at 9'6 L1.68 _—
/e;_ (1|4 CLAY TILL -
[ ""\_? /| | = very stiff to stiff, brown =
] L /] - silty, some fine gravel
,L (| | - dark grey at 16' -
2 15.0 4]| — occasional sand layers -1.38 -
T . 1Lt | — trace cobble & boulder -
’ 7 /f/ i
T N 1
- )% =
1% // i o
A i wp L1235 e
‘1|-’ N : ,/", s
/jf."‘] -
33 -
LM =
C. 25.0 ‘}j -2.42 St
g _
&
an 30.0 = 2.58 —_—
End hole at 30' in very stiff s
clay till. B
10| 20[3D [ 405D =
NOTES
T Dynamic Cone Tedt| | 5o, 1) PP* = small scale penetrometer .
(blows per” fod't’] : readings on augered cuttings. _
2) G= Gastec Gasoline Analyzer -
readings in hole after hole -
was sealed for 2 hours.
400 3) Petroleum like odor form 3 to —
8', very strong odor between =4
6 and 8'.
PLATE 2




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOBA

LOGGED / DWN:  GL

CHKD. :

WK

DATE OF INV.: Qct 2/87

JoB

221

TH 2

10 20 30 40
L

50 60
! §

1 | G [T ek R (N

L
wp (] w A
WATER

wO

CONTENT */e

(ft.)

DEPTH

SOIL DESCRIPTION

SOIL SAMPLE

DATUM

SURFACE ELEVATION 98.57 f¢t.

COND.
TYPE

DRILL TYPE
5" @ Auger

OTHER TESTS
PP* (tsf)

D

A1
i

s

5.0

= soIL
ol symBOL

5 ﬁSPHALT

FILL - sand & gravel
- brown
— compact

CLAY - stiff, trace rootlets
— sandy, silty, diesel fuel-

like

sthins

++: SAND & GRAVEL

— fine, moist to wet

= clayey. below 8'

= "diesel-like" fuel stains

el

R/

P af

P

177U~

J—\

Tye—t—

10.0

15.0

20.0

25.0

CLAY - stiff, brown

1 — trace sand

- silty, "till-like structure

| CLAY TILL

11| — silty, sandy
1 — some gravel

4114 sand layers
| - dark grey at 16'
| | = trace cobble & boulder

‘-\‘:_._\5 4
N

P

(R very stiff to stiff, brown

¥ - occasional grey fine, moist

— G= 200 ppm —

—

. 0,57 -]
G= 4500 ppm_|

- G= 4250 ppm—

- 1.50

~2.22

L

% Dynamic Cone
(blows pe

Test

30.0

35.0

foot)

40.0

End hole at 30 ft. in very
stiff clay till.

NOTE
petroleum like smell from 3

from 6 to 9'.

9', very strong petroleum smell

to

] I L1l 1 1 I N l e s | ' o e | ' I L_I | . l

PLATE 3




Geokwan Engineering Ltd TESTHOLE LOG

PROJECT
CONSULTING GEOTECHNICAL ENGINEERS PROPOSED CANADIAN TIRE ADDITION
. BRANDON, MANITOBA
LOGGED / DWN : GL CHKD.: WK DATE OF INV. : QOct 2/87 JoB: 221 TH 3
10° 20 30 40 S0 60 (re) SOIL DESCRIPTION soiL sampLe |DRILL TYPE
I N M N | y 5" @ Au
I 1 | | | I | | | [ 1 | e T o DAI‘UM By __&2_1‘_
wo( wa wO £ jul S| w OTHER TESTS
WATER CONTENT “u W |3%| SURFACE ELEVATION Q7 _63 ft. 8l & PP* (tsf)
0 FILL 2
- sand & gravel
- loose -
- 3/4" max. size approx. =
- dry s
5.0 s

/,/ CLAY - stiff, black, sandy

I\-trace diesel fuel like staiy |

>| SAND .AND GRAVEL

2, | - wet to saturated, brown

.| - slight seepage at gr ST

10.0 ¥l = clayey helow 8 Lo

End Hole at 10 ft. -

NOTE _
15.0 Strong petroleum like smell was -
noted from 3 ft. to 8 ft. from -

grade. =

20.0 - —
25.0 he s
30.0 —
35.0 et
L0.0 —_

PLATE 4 .




TESTHOLE LOG

Geokwan Engineering Ltd

PROJECT
CONSULTING GEOTECHNICAL ENGINEERS PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANTTOBA
LOGGED / DWN : CL CHKD. ; WK DATE OF INV.: Qct 2/87 JjoB: 9221 TH &
10 20 30 [A] 50 60 {ft.) SOIL DESCRIPTION SOIL SAMPLE DRILL TYPE
o e e e e e s v e - = ] 5" @ Auger
v wa wO T gl w OTHER TESTS
WATER CONTENT %/ E{ 8‘5 SURFACE ELEVATION 99.43 ; 2 ) 8 :
0 “~NASPHALT . r ~
FILL - sand & gravel =
- loose _
/| CLAY - stiff N
5.0 / — diesel fuel like stains | —

SAND AND GRAVEL

-5} — fine, moist to wet

Lyl — some clay

.| — diesel fuel like stains , -
/| CLAY - stiff, brown -

10.0 A silty, sandy —

A7 7| CLAY TILL >

- very stiff, brown N
Wil - silty

— firm, wet sand layers

{i4] - some fine gravel

150 1| - dark grey at 15'

1t || — trace cobble & boulder -

% s
’;K

4 2f =

- .
200 2 - —_
: End Hole at 20 ft. from grade. =
NOTE -
25.0 Petroleum like odour from 3 to -
8 ft., very strong odour -
between 5 and 8 ft. -
30.0 —_
35.0 ' —_
L0.0 =

PLATE 5




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOBA

LOGGED / DWN: (I, CHKOD. ; WK DATE OF INV.: Qct 2/87 JoB: 221 TH 5
10 20 30 4 50 60 (ft.) SOIL DESCRIPTION SOIL SAMPLE DRILL TYPE !

1 = 1 : ] : 1 E 1 =_L I 1 T 6’ 5!! m AUE’EI‘

= 2l oatum 3
wp (3 wA w O L uB of w OTHER TESTS
WATER CONTENT */. W 12>l SURFACE ELEVATION 98.83 ft. gl z
0 FILL =
- sand & gravel N
- weed covered

CLAY —
5.0 - stiff, black —

- some diesel fuel like stain

- grey at 6 ft.

— till like structure & brown
at 9 ft.

0.0 W1 CLAY TILL
| = stiff to very stiff
;‘. - brown, dark grey at 16'
)/ — occasional 2" thick saturated
] } sand layers
41:1 - some gravel, trace cobble
5.0 |1
R
1- B
/],-
20.0 / :
End Hole at 20 ft. from grade.
NOTE
25.0
Petroleum like odour from
3 to 7 ft. from grade.
30.0
35.0
0.0

PLATE 6




Geokwan Engineering Ltd

TESTHOLE LOG

PROJECT
PROPOSED CANADIAN TIRE ADDITION
CONSULTING GEOTECHNICAL ENGINEERS “ BRANDON, MANITOBA
LOGGED /OWN: GL CHKD.: WK DATE OF INV. :  Qct 2/87 JoB: 221 TH 6
10 20 30 L0 S0 60 ) SOIL DESCRIPTION soiL sampg |ORILL TYPE
i s o s e S S S - 3 : 5" @ Auger
Wp wa wO £ ug AT gl w OTHER TESTS
WATER CONTENT Y W 1Q%| SURFACE ELEVATION  98.71 ft. el =
0 FILL B
- sand & gravel |
- brown
/| CLAY - stiff |
5.0 / ~ diesel fuel like stains —
| SAND & GRAVEL -
y'| - fine, moist —
| - some clay -
CLAY - stiff, brown |
- silty, sandy
10.0 ]
CLAY TILL o
- stiff to very stiff _
— brown, some fine gravel u
- dark grey at 15 ft.
- occasional wet sand layers —
15.0 — trace cobble & boulder —
20.0 =
End Hole at 20 ft. from grade. i
25.0 NOTE —
Petroleum like odour between n
3 and 7 ft. from grade, very 7
strong odour from 5 to 7 ft. =i
~
30.0 ]
35.0 7
0.0 s
PLATE 7




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

October 30, 1987

Canadian Tire Corporation Ltd.
P.0O. Box 770, Station K
Toronto, Ontario

M4P 2V8

ATTENTION: Mr. John Scharrer
Architectural Project Co-ordinator/Site Planner

Dear John:

RE: BSoil Apalysis

Thank you very much for utilizing our services for the proposed
expansion of your store in Brandon, Manitoba.

As discussed, an additional investigation for verifying the
foundation type and the wunderlying soil conditions of the
existing Brandon store is considered essential, in finalizing the
selection of foundation alternative and subgrade preparation
requirements for the proposed store expansion. Hopefully, we can
have a positive response from you shortly, so that this extra
fieldwork may be undertaken without facing potential frozen soil
problems and snow removal reguirements. The scope of this
additional investigation will include 2 testholes drilled inside
the store and 2 testpits dug outside and adjacent to the store at
locations of the two proposed additions. To verify the possible
existence of a thickened slab, the testholes will be advanced
near the perimeter walls with a 2" diameter hand auger after the
existing slab 1is cored through with a core barrel. Hydrocarbon
testing of gasoline and visual checking for oil will be
undertaken in the testholes, to determine if contaminated soils
similar to those encountered in our earlier investigation, exist
beneath the store. The testpits are put down mainly to determine
the base elevation of the existing slab, type of surrounding
materials, thickness and condition of the existing perimeter
insulation (if any). The testholes will be backfilled with good
quality grout while the testpits filled with the native excavated
materials. We are prepared to undertake this additional work
complete with a report for a firm price of $1500.00, provided
authorization to proceed is given in early November, 1987.

110—1294 BORDER STREET WINNIPEG CANADA R3H 0M7
TELEPHONE (204) 694-4835 TELEX 07--587873
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We would like to take this opportunity to express our interest in
providing a proposal on the soil analysis for a proposed Canadian
Tire Store in St. Vital, Winnipeg. We understand that several
sites are being considered. In this regard, we would 1like to
advise you that the writer is familiar with the soil conditions
in the St. Vital area as he was directly involved in many major
projects in the said area including the existing St. Vital
Shopping Centre and the Meadowood Shopping Mall to the south. We
are pleased to assist and provide you with any pertinent solls
information on a regional basis, if desired.

Enclosed herewith is a copy of our company profile outlining our
engineering expertise and typical projects recently completed.

You will note that our firm can®undertake soil analysis and other

geotechnical work in both Manitoba and Ontario. We have been
involved in projects in northwestern Ontario, with our territory
extending to Thunder Bay, Ontario. The writer has been a
professional engineer registered with the Association of

Professional Engineers of Ontario since January, 1976.

If you have any requirements or need assistance in the area of
our expertise, we would appreciate the opportunity to be of
sexrvice.

Yours truly,

GEOKWAN ENGINEERING LTD.
per: .

i = P _

Walter Kwan, M. Eng., P. Eng.
President

WK :dh

Enclosure



NORENCO
ASSOCIATED LTD.

ENGINEERING AND
ARESOURCE CONSULTANTS

REPORT NO. 229-02-01 PAGE 1 OF 1

2

SOIL RESISTIVITY TEST RESULTS

DATE: OCTOBER 7, 1987

FOR:  Geokwan Engineering Ltd.
110 - 1294 Border Street
Winnipeg, Manitoba
R3H OM7

Attn: Mr. Walter Kwan, M. Eng.," P. Eng.
Geokwan Project No. 221

METHODOLOGY: Soil Box Method
One trial per sample, as per your instructions.

RESULTS:
Sample No. Test Hole Depth Results (ohms/cu.cm.) -
1 5 B-4' 3 540
2 2 B-8' 1 046
3 2 B-10' 770
4 2 B-15' 491
NOTES:

For measurement, the soil samples were pressed by hand into the soil box to a
density judged to be approximately the same as the clumps of soil in the
original samples.

TECHNICIAN: Z/mé /LM,/ ai4/mdw

PLATE 8
PROTFCT 271
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Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGIMNEERS

REPORT TO

CANADIAN TIRE CORPORATION LTD.

GEOTECHNICAL INVESTIGATION
ADDITION TO CANADIAN TIRE STORE

BRANDON, MANITOBA

Distribution:

6 copies - Canadian Tire Corporation Ltd.

1l copy - Geokwan Engineering Ltd.

October 16, 1987 221

110—1294 BORDER STREET WINNIPEG CANADA R3H OM7
TELEPHONE (204) 694-4835 TELEX 07—587873



Qetober 15, 1987

Canadian Tirve Corporation Lid.
2180 Yonge 3treet

F.O0. RBox 770, Btation K
Toronto, Ontario

MaF 2VE8

ATTENMTION: Mr. John Scharrer
Architectural Project Co-ordinator/Site FPlanner

Dear Sir:

FE: Addition to Canadian Tire Store
18th Street, BErandon, Manitoba

This report summarizes the resulte of our gectechnical invest-
igation conducted at the site of the proposed addition to the
Camadian Tive Store ($I86 Brandon? on 18Lth Street in the City of
Brandon, Maritoba. The terms of reference for this work can be
found i our proposal dated Beptember 29, 1937 and Canadian Tire
Covporation Lid, Furchases Order No. BF14-161367.

FROJECT DESCEIFTION

The prasent plans call  for the construction of 2 new warshouss

and a new =ervice centre located immedistely to the norbth and

EaAE of  the existing store, respectivelw, The propocsad

structures are  single storey, basementlezs with slabs on grade.
=

New paved parking areas will be provided.

On Dotober 2, 1287, & total of & testholes were put down  at the
zite wsing a 59" continuous  truck-mounted  flight auger. The
testhole locations are shown on the site plan, Flate 1 appended.

The subsoils encountered in each testhole were visually lagged
and classified +to its  full depth , with special emphasis placed
on the possible presence of gasoline and oil.  Soil  samples were
recoversd off the auger cuttings regularly and returned to owr
Winnipeg laboratory for  further testing. aAny ground water
seepage in the testholes was noted.

GEOFWAN ENGINEERINMNG LTD.
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Canadiarn Tiv Store Aaddition
Brandon, Manitab
Fecommended Gradation Limits

o f Gy

Slab—0On

a

#2200 5 = 18

frozen scils, shale

1 All fille showld bhe fres
t

of durable rock particl

oro bhe No.o 4 sieve should include crushed particles.

GEOEWAN ENGIMEERING LTD.
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To determine the concentrations of gassline, the Gasteo Analyzer
System fitted with a gasclins =obion tube was utilized at TH 1

and . Frior to undertaking the in-situ gascline testing, the
testholes were capped at the ground surface for 2 hours. A

gascline detection tube connected to & suction tubing and a hand
pump was then lowered into the testhole at a predetermined depth.
Sampling of the gasoline vapour was cbtained by applving an air
suction towards the gascoline tube through  the hand  pump. S
colowr change  from brown  to green of the detesction tube would
indicate the presence of gascline and the gasoline concentratiaon
could be directly determined from the said tube. Details of the
measured gascline concentrations are as faollows:

Tested Depth Measured Gascoline
Testhole From Grade_(fk2 concentraticns fppm)
TH 1 = 130
& 4000
| ZeErT i
T™H = 3 pelale]
& S5O0
E: 2SO

T evaluate the stiffness and approximate bearing capacitiss of
the overburden dynamic cone penetration tests were per formed ab
TH 1 % 2. The test conzisted of driving a 2" diameter steel cone

with a 140 1t hammer falling freely 30 inches and measuring the
numizer of blows per foot of cone penetration,

lLayout and levels were determined by our survey crew. The ground
surface elevations of the testholes were determined in relabion
to a temporary benchmark shown on the site plan, Flate 1.

In our laboratory, all scil samples were reclassifisd and teshbed
far soil  water contents. The undrained shear strengths of the
cohesive samples were evaluated with a steel pocket penetrometer.

T assess the corrosion potential to buried steel or the like,
typical soil samples recovered from TH 2 within the upper 15 ft.
of the sail profile were sent to Norenco Associated Lid. for soil
resistivity _tests wsing the soil box method. The pertinent

rezults are shown on Flate 2.

GEOEWAN ENGINEERINS LTD.
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S01IL _AND_GROUND WATER CONDITIONS
A detalled description of the soil  and ground  water
together with the results of field and laboratory

found on the testhole logs, Flate 2 to 7, inclusive.

Generally, the subsoil stratigraphy consisted of esither a pave-
ment section (i.e. 3" of asphaltic concrete over granular 111 TH
Z & 4 anly) or a granular fill of 2 £ao 5 ft. thick underlain by &
stiff to very stiff black clay overlying a clayey sand and gravel
deposit which extended to depths of 8 £ 10 ft. from grade.

Below the clayey sand and gravel was a layer of stiff till-like

clay 2 to 20 ft.  thick followed by a glacial till deposit
extending to the depths explored. :

It should be noted that in all testholes, oA
was noted  in the eceurficial black clay amd the underlving clayvey
LAY d oravel layer at depbhs of ¥ nately betwesn 2 to 2
ft. from grade. The strongest petroleun like odour was detected

30

1

in the clayey sand and gravel layer which was located immediately
the surficial black clay. Gasteo readings in this sand and

wicated gascline concentrations in the ranmge of <4000 Lo
Im  additian, digsel~fuel-like stains werse nobsd

¥ in the surficial Black clay and the undsrlying sand
and gravel, at depths of approxzimately 3 4o :

frequentl

The contaminated sand and gravel was moist to wet, indicating the
possible presence of a perched water table and/or gasoline.

Wet sand layers of abouwt 2" thick were notsd ooccasionally in the
underlying stiff brown clay and glacial clay till., In gensval,

the glacial till was stiff and became very stiff with depth. Ik
was imitially brown  in colour and became dark grey near the l&
foot depth from grade. The glacial till was clavey, with some
sand, dqravel, cobble and bouwlder. The boulder content and

frequency appeared to increase Wwith depth.

On completion of the test drilling, no frees wabsr was noted In
the testholes. However, all testholes were backfilled immedi-
ately after drilling. If these testholes were left aopen for a
longer pericd of time, perched water tables may exist in the

sur ficial sand and gravel layer and the permeable zones of the

GEOEWAN ENGINEERING LTD.
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brown clay and the wanderlying glacial  ®ill.  SBuch water tables
and the associated seepage  vaolumes woules likely fluctuate on a
seasonal bhasis.

CONCLUSIONS AND_RECOMMENDATIONS

The results of our investigatiocn have shown that there may be a
to the strong petroleum—like-odour and  fairly high gasoline
concentrations identified in our testholes, in the surficial
bBlaczk clay and the underlying sand & grawvel which are located
approximately between the depths of 3 and 9 ft. from the existing
arade. If these potential odour and fire hazard prablems are
deemed tolerable to the CINEY the following  foundation
recommendaticons may be considered.

Fourdatiaon altermatives which we Fave Cons
footings, a stiffened foundation, o i

=91 :
caissans and driven prestressed precast cono

oy

el

Judging  the #oil  conditions  encountersed in our besthaoles,
footings and cast—-in-place concrete calzsonsg are nobt considered
schnically viable. The wvariability in sl

; o o surficial soils will likely lead to considerable
froobing gments. The presence of g ziine and wabter sespages
in the upper sand and gravel and permeable zonss of the glacial
till will make the calsson constroction guite  costly  and
difficult.

Ly and compos-

In owr opinion, @ither a stiffened slab on engineered fill or
driven precstressed precast concrete piles may be utilized for
supporting the proposed store  addition. Among the  two, driven
prestressed precast concyete piles are considered as  Lbhe
preferred foundation alternative.

It iz our understanding that the existing Canadian Tire Store may
lave been supported on a stiffened slab foundation which is
underlain by 2 ft. of well compacted granular fill and that
petroleum—like-ocdour was encountered during the previous soils

GEOEWAN EMGINEERIMG LTD.
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investigation for  the existing store. However it is
confirmed as to thae type af foundatbion which was & Pl
for supporting  the existing  store and  whather the rmnl*mln
coils had  been removed  during the atore construction. In the
absence of this information, we are not in & position o properly
evaluate the constructiaon viability o f a sti ffened slab

foundation at this site. 0On the basis of cur on-site discussion
with the store manager and owr  site observations, the existing
store appears to perform satisfactorily., Therefore, significant
foundation ecancomies for the proposed addition may result, if it
can be proved that the existing store is supported on a stiffened
slab and that the hydrocarbon contaminated soils under the
existing stare had not been removed. In this regard, an
additicnal _soils__investigation with testholes being drilled

inside and immediately adjacent to the store will have to be
carried out. Details of this can be provided if desired.

Driven Files

Driven prestressed precast concrete piles are considered
preferred foundation  hbype for %upmnrllhg the prununﬁd add!
iy : i when driven to @mra L 1

dark grey oclay
o et least 20,000 ft-1t
fol ln“ ng allowvabkle loads:

iz" Hesx S0 tons
14" e TOotons
16" Hex A0 tons

File spacings should net be less than 3 pile diameters centre to
centre. Files at groups should be monitoved for heaving during
the driving of adjacent units and redriving done, where pile

heaving is found considerable.

"J

One major draw back of the driven pile is that the pile driving
will induce subscil displacements and vibrations. bWherse piles
are driven adjacent to the existing shtore, some astructural damages

GEOKWAN ENGINEERING LTD.
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may result if precautions and  proper driving proceduares and
seqguence are not followed. To minmimize this potentisal damags,
the following should be considered:

= Wherse Files are driven within 230 ft. of the existing
store, reduced driving energy  during initial driving and sre-
boring to & minimum depth of 15 ft. from grade should be under-
taken, Freboring should be conducted i such & manner that
undermining «f the existing store slab and foundations would not
L Dol W 8 In this regard, & temporary stesl casing shouwld be
uwtilized where soil sloughing occurs within the proposed prebored
depth. The annular space between the casing and the pile should

be filled with properly tamped sand pricr to casing removal.

- Settlement observation points should be established along
the most northerly and easterly perimeter walls, before_and

during_pile driving, to ensure that the pile induced vibrations

and  subsoil dizgplacazments have not adversely affected the
mristing store.

Even with the foregoing precautions, the potential for develop-
ment  of  mingr  cosmebic cracks in the walls or slabs of the
adjacsnt store may remain., The possible risk associated with the
driven piles should be appreciated by the owner. For_this
stiffened slab

with an

beeEn our experience  thaet driven orecast concrete piles
will refuse at varvipng levels in the very stiff to hard cola;

The pile length selection would be best left for
piling contvactors who are experienced in driven piles in b
Brandon area. Qur previous pilling projects in Brandon would
suggest that the required pile lengths were usually in the 20 to
A0 foot range.

To ensure a satisfactory pile installation, full fime driven pil
specticon by qualified gectechnical personnel is strongd

Floor slabs on grade are permissible at this location, provided
that subgrade preparaticn for floor construction is undertaken as
follows:

SEOKWAN ENGINEERING LTD.
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- Renove and waste existing asphd
disturbed and saoftensd soils.

iii
it
o
i
i

e ptell =

avate the

= B exizting granular fill with desorganlcs
Famoved, : minimum depth o of 27 i @xisting
this fill at & suitable location  for subsequent

the excavation.

Al - e
i M o DT E

filling of

- &t  the 2 foot excavation level, compact the edposac
granular fill to 100% Standard Froctor density (ASTM DE3GI.
- Remove saft spots, as directed by a qualified gectechnical
engineer at the 2 foot excavation level and replace with on zite
granular fill compacted to at least 98X Standard Froctor density.

- After the subgrade 1ig compacted and approved by
qualified gectechnical enaneer, ‘hackfill the slab excavation
with +hn frﬂuular 111 previaously @ 1d be
1i fJ:;, with

24

=)

(374" crushed

wWwhiich ars shown

zhould be nobted that remceval  and the potential reguice-
2 cleaning up of Sthe underlying contaminated g le under
*h: niew slahs of the addition should be  investigated .dnmdlau
Corporation Ltd. There are existing methods for et
ne vapor ar liguid from the contaminated subscoils
these "clean up" aspects are beyond the scope of this

Where driven piles are used for supporting lightly loaded
unheated structures such as =levated propane  tanks, adequate
provisions  for preventing frost  jacking  of piles should
considerad. As a general rule, a driven pile should have
minimum embedment depth of 27 ft. If this cannot be accompli
due to high pile refusal, the piles should be insulated with i
quality rigid insulatian panels which should extend at least 87
from the piles in all directions. The required thickness of the
rigid insulation panel will depend on the actual pile embedment
depth. It is expected *that the panel thickness rmquired nay
range fram 2 to 4", The insulation panels should be protected

GEOEWAN ENGINEERING LTD.
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with at least 1' and 27 of earth cover for landscaped and traffic
areas, respectively. Further details ocan bs provided during
construction, if nesded. '

SBuitable paveméﬁt sections at  this location may consist of the
followings:

Heavy Duty Light Duty
Truck FEoute Car Farking
Asphaltic Concrete M 2
Class A Base &" M
(274" crushed gravel)
Class C Rase
(3" down pit run graveld B &

Class © hase, provided that the organic and softened portion o

f
the fill iz wasted. The Class A& base should be in conformity
with the gradation limits shown on Flate 2.

oo

Favements should be constructsd on o3 prepared subgrade, which
should be prepared in a manner recommended previowusly  for the
sl ab-on—grade. In this regard, the existing gramular fill in the
pavemant area should be scarified, rewosrked and recompacted  to oa
minimum depth of 2! from the existing grade, prior to actual
pavemsnt construction.

Fercent compaction for the existing granular fill, class C and A
base materials should be 100% Standard Froctor density.

Fezults of the soil resistivity tests show that the subscoils are
Mighly corrosive to steel (especially test results for samples at
8r, 10r & 15' - Flate 8). Therefaore, corrosion protecticon for
bhuriesd steel tamks or the like will be required.

Underground storage tanks are usually founded at depths of 12 to
14 feet from grade. The tank excavations will likely encroach

GEOKWAN ENSINEERING LTD.
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anta the contaninated sand and  gravel  and  may  encounber wabter
BEERAGE. Smme  dewatering reguirements  showld therefore hbe
gupected, Frecaations should be taken o properly  remove and

dispzege of the gasoline, 1f encountered. Opes

sen_flame swch as
welding in the tank ewxcavations  should  be peohibited, unless
adequate Safety measures are  undertaken to avold potential firve

hazard and zplosion associated with  the gascline. Similar
pracautions shoul d be cobhservad for the esxcavation and

installation of wunderground utilities.

The underground tanks should be supporta2d on a concrete pad
bearing on the native undisturbed stiff clay till. The safety of
empty tanks against buoyancy should be checked, with the around
water table assumed at the ground surface. The tanks should be
back—-filled with free draining pit run sand and fine gravel which
should be compacted in  uniform &' 1ifts to 285% Standard Froctor
dernsi by,

For the underground
they mhugld

[71 F;F'-"—»

y B

thie sub=ci 1dF1+ flwﬁ ir
"druunfbcn to sewer and
lines m«y create an

It 1 1.3 bhat
carry Lo the cont
e of  the gascline and contaminated soils under and above
thess pipes showld be considersd. Feplacement fill may include
well graded pit run sand and gravel compacted o at least 95X
Standard Froctor density.

gucavation for  the undevground utilities may
mimated sand and  gravel. Im this case, the

Additional Considerations

All concrete im contact  with  the native ”ubaullﬁ should bs
manufactu ad with sulphate resistant cement and be of high
quality. Conorete  subject  to paeriodic ff@@mimg arid thawi

:(
sffects such as exterior sidewalk, curb and concrete slab should
be air entrained in accordance with Table £ of C5A Standard CAMI-
AZB.1-M77.

the mazimum frost penetration depth

=
may b~ tai 9 otk for Meated and unheabed structures,

GEOEWAN ENGINEERING LTD.
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Fetaining structures shouwld be desigrned against wunit lateral
@arth >trrE5#£ ags followss
F =k (g + wh) psf

p = unit lateral @arth pressure atb
any depth of wall, h (psf)

k= estimated sarth pressure coefficient

= 0.35 for yielding walls

= 0,5 for rigid walls
q = any surcharge adjacent to the wall (psf)
W= oaverage soil ounit weight

= 130 pof

The above expression  assumes that filter protected perforated
draime will be installed alt the base of the wall, so that thers
will be no build up of  hydreoststic pgressures  behind the said
wall.

For  winter construction requirements, all newly poured found-
ationg and bearing soils in all loaded arsas showld be adeguately
protected againgt frost action, Concrete should not be poured on
frozen ground nor should  frost be allowed to penebrats the

foundatione after construction,

Fimal site grading should ensure that all surface runcff is
adequately drained away from  the addition wsing gradients of 1
and 2% for paved and landscaped areas, respectively.

To ernsure  that the slabs on grade and pavements are construacted
in the manner recommended, =ubgrade inspechtion  and compaction
testing of the granular fills (Class A & C baseld should be
undertaken by qualified gectechnical personnel during
construction.

SEDEWAN ENGINEERING LTD.
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We trust  that the  foreg isw  sufficient as
rofersnee for the worl, I wo, g
quastions, pleass advise,

Yours truly,

GEOKEWAN ENSINEERING LTD.
peEr s

Walter KEwan, M. Eng., F.
Chief Engineer

WE = dh

GEOEWAN ENGIMEERING LTD.



NORENCO
ASSOCIATED LTO.

ENGINEERING AND
RESOURCE CONSULTANTS

REPORT NO. 229-02-01 PAGE 1 OF 1
SOIL RESISTIVITY TEST RESULTS

DATE: OCTOBER 7, 1987
FOR: Geokwan Engineering Ltd.
110 - 1294 Border Street
Winnipeg, Manitoba
R3H OM7
Attn: Mr. Walter Kwan, M. Eng., P. Eng.
Geokwan Project No. 221

METHODOLOGY: Soil Box Method
One trial per sample, as per your instructions.

RESULTS:
Sample No. Test Hole Depth Results (ohms/cu.cm.)
1 2 B-4' 3 540
2 2 B-8' 1 046
3 2 B-10' 770
4 2 B-15' 491
NOTES:

For measurement, the soil samples were pressed by hand into the soil box to a
density judged to be approximately the same as the clumps of soil in the
original samples.

TECHNICIAN: Z/mé M aik/mdw

PLATE 8
PROJECT 221
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(
TESTHOLE LOG

PROJECT PROPOSED CANADIAN TIRE ADDITION

'Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS - BRANDON, MANITOBA
LOGGED / DWN : GL CHKD. : WK DATE OF INV.: Qct 2/87 . [J0B: 221 TH 1
10 20 30 L0 50 60 it - SOIL DESCRIPTION soIL sampie |ORILL TYPE
I P WS S " 5" @ Auger
| . | | I 1 1 1 1 1 1 T o DATUM .
wod WA wO N L ol w OTHER TESTS
WkrER. ROl W |27 SURFACE ELEVATION 98.18 ft. 3| = PP* (tsf)
0 FILL — sand & gravel _
- loose, brown. =
= - weed covered
: - G= 150 ppm —

\m _A CLAY — stiff, black, trace rootletd L2 40 s

D - 42 Fsand}', silty, diesel fuel-like/staihn i .

11 || SAND & GRAVEL - fine, moist  0.63 e

T - i — clayey - G=4000 ppm__-

%4 ] — some "diesel-like" fuel stains "
// CLAY - stiff, brown, silty =

3 -~ 2" sand layer & se '6'
2 - .4 y epage at 9'6 L 1.68 S
i"; | CLAY TILL -
/ \"\_} ,| = very stiff to stiff, brown _

/ T—: |- silty, some fine gravel
- T’a | = dark grey at 16' -
2 15.0 1{ | = occasional sand layers +1.38 -
o i | |~ trace cobble & boulder 5
! Uz /z/. e
“3 3,.4( =
iw /# A =
4 X{’ 20.0 ,r‘f -1.25 b
e -
1y -
(el =

€ 25.0 | [l F2.42 I
|JJ€ -
] -
L .

& 00 2.58 —
End hole at 30' in very stiff =
clay till. _

10| 203D | 405D g
NOTES

Y Dynamic Cone Tedt 1) PP* = small scale penetrometer -

(blows per” foo'i:? 50 readings on augered cuttings.

2) G= Gastec Gasoline Analyzer s
readings in hole after hole _
was sealed for 2 hours. :

it 3) Petroleum like odor form 3 to —
8', very strong odor between =k
6and 8'.
PLATE 2
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e ‘ : TESTHOLE LOG
Geokwan Engineering Ltd
PROPOSED CANADIAN TIRE ADDITION
CONSULTING GEOTECHNICAL ENGINEERS BRANDON, MANITOBA
LOGGED/OWN:  GL CHKOD. : WK DATE OF INV.: Qct 2/87 08: 221 TH 2
DRILL TYPE
W0 20 30 40 50 60 1ft.) SOIL DESCRIPTION SOIL SAMPLE
o it b = 5" @ Auger
i [a] .
ww wa wO =1 o BAT gl w OTHER TESTS
WATER CONTENT */e & | 2%| SURFACE ELEVATION 98,57 ft, 3| = PP* (tsf)
P Y T
0 ASPHAL r |
= FILL - sand & gravel —
A - brown L G= 200 ppm —
P~ - _compact _
[~ &0 / CLAY - stiff, trace rootlets _—
1l ' | - sandy, silty, diesel fuel-like StLil‘lS | 0.57 B
N%i st SAND & GRAVEL "~ G= 4500 ppm_|
e :* - fine, moist to wet _
- 77l = clayey. below 8' 3 ,
2 271 = "diesel-like" fuel stains - G= 4250 ppir
i‘; 10.0 > —
F / CLAY - stiff, brown —
33 / - silty, ‘till-like structure 7
Wl s A - trace sand g
A [ | CLaY_TILL .
N e
\:” 10 |y - very stiff to stiff, brown - 1.50 =
= 1] | - silty, sandy )
“k‘ - some gravel .
“t\- ;/ - occasional grey fine, moist ]
| W 1|} sand layers
i P 11| - dark grey at 16' =1
a \\g' 20.0 || - trace cobble & boulder -1.12 7
i d
; //- _—
| i) ¥
b1 el
-
(% 7]
i 25.0 M- -2.22 —
T % =
| g -
\ i
¢ . -
* 4 End hole at 30 ft. in very _
stiff clay till. ]
i) 07207 30 50
NOTE il
—
Y Dynamic Cone Test 35.0 petroleum like smell from 3 to —
(blows per foot) 9', very strong petroleum smell =
from 6 to 9'. ]
‘D.O Srr—
PLATE 3




TESTHOLE LOG

Geokwan Engineering Ltd

PROJECT
CONSULTING GEOTECHNICAL ENGINEERS PROPOSED CANADIAN TIRE ADDITION
; BRANDON, MANTTOBA
LOGGED / DWN : GL CHKD.: WK DATE OF INV.: Qct 2/87 JoB: 221 TH 3
10 20 30 40 50 €0 (ft.] ; SOIL DESCRIPTION: soIL sampLe |ORILL TYPE
950 D D e S S D S = bt ; 5" @ Auger
w(l wa wO £ gl PATM gl w OTHER TESTS
WATER CONTENT */s © |@%| SURFACE ELEVATION 97,63 ft. sl = PP* (tsf)
0 FILL 2
~ sand & gravel
- loose -
- 3/4"™ max. size approx. =
= dry -
5.0 L .
A CLAY - stiff, black, sandy _
" .1\~ trace diesel fuel like staiy | _
? =1 SAND .AND GRAVEL
2%, | = wet to saturated, brown -
.| — slight seepage at 7'8" w
00 |=clayey below 8’ —
End Hole at 10 ft. -
NOTE -
15.0 Strong petroleum like smell was -
noted from 3 ft. to 8 ft. from -
grade. =
20.0 -
25.0 e
30.0 =
35.0 =
£0.0 o
PLATE 4




1Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOBA

LOGGED / DWN : CHKD. :

GL

WK

DATE OF INV.: Qct 2/87

J0B: 221 TH 4

- f : ; (ft.)

1 IIJ 20 30 L0 5? 60
I

i 1
w A wO
CONTENT */a

we (J

WATER

DEPTH

SOIL DESCRIPTION

SOIL SAMPLE

DATUM

SYMBOL

SURFACE ELEVATION

09.43 ft.

COND.
TYPE

DRILL TYPE

5" @ Auger

OTHER TESTS

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

9 SOIL

=
=

\ASPHALT

FILL - sand & gravel
- loose

/| CLAY - stiff

/ — diesel fuel like stains

SAND AND GRAVEL

-7+ | — some clay

~s{ = fine, moist to wet

~ diesel fuel like stains

/| CLAY - stiff, brown
- silty, sandy

(" o| CLAY TILL
o1} ~ very stiff, brown
Yt — siltey

14| - some fine gravel
A1 1| - dark grey at 15!

— firm, wet sand layers

| - trace cobble & boulder

NOTE

Petroleum like odour

End Hole af 20 ft. from grade.

8 ft., very strong odour

from 3 to

between 5 and 8 ft.

—

PLATE 5
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;Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOBA

LOGGED/DWN: (GL CHKD.: WK DATE OF INV. : Qct 2/87 JOB: 221 TH 5
10 20 30 40 50 60 Lt ) SOIL DESCRIPTION sOIL SampLg |ORILL TYPE
1=|=|=|}||1=LI a3 : _ i
wd wa wO 5 |ag| oAt gl w OTHER TESTS
WATER CONTENT */ & |3%| SURFACE ELEVATION 08.83 ft. 31 &
0 FILL =
- sand & gravel _
- weed covered
CLAY -
5.0 - stiff, black .
- some diesel fuel like stain -
/ ~ grey at 6 ft. .
— till like structure & brown .
/ at 9 ft.
0.0 1911 CLAY TILL —
A = stiff to very stiff -
4 || = brown, dark grey at 16' -
'/_'" - pccasional 2" thick saturated -
d } sand layers —
41i] - some gravel, trace cobble
150 | /,!’ b 4 -
LA -
4%
1l =
20.0 . —
End Hole at 20 ft. from grade. =
NOTE .
25.0 s
Petroleum like odour from =
3 to 7 ft. from grade. o
30.0 P
35.0 —
40.0 —

PLATE 6 _



)
/

4

‘Geekwan Engineering Ltd

1 CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

" BRANDON, MANITOBA

PROPOSED CANADIAN TIRE ADDITION

LOGGED / OWN :

GL

CHKD.:

WK

DATE OF INV. :

Oct 2/87

JoB -

221

TH 6

L S0

60

1 I
1T T 1

W A
WATER CONTENT */

wO

(ft.)

DEPTH

SOIL

SOIL DESCRIPTION

SOIL SAMPLE

DRILL TYPE

SYMBOL

DATUM
SURFACE ELEVATION

98.71 ft.

COND.
TYPE

5" @ Auger
OTHER TESTS

5.0

10.0

15.0

20.0

30.0

35.0

40.0

FILL
- sand & gravel
~ brown

CLAY - stiff
— diesel fuel like stains

SAND & GRAVEL
- fine, moist
— _some clay

CLAY - stiff, brown
- silty, sandy

-
P, Y
TN

[V,

e

CLAY TILL

- stiff to very stiff
brown, some fine gravel
dark grey at 15 ft.

trace cobble & boulder

occasional wet sand layers

End Hole at 20 ft. from grade.

NOTE

Petroleum like odour between
3 and 7 ft. from grade, very
strong odour from 5 to 7 ft.

PLATE 7




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

REPORT TO

CANADIAN TIRE CORPORATION LTD.

GEOTECHNICAL INVESTIGATION
ADDITION TO CANADIAN TIRE STORE

BRANDON, MANITOBA

Distribution:

6 copies - Canadian Tire Corporation Ltd.

1 copy - Geokwan Engineering Ltd.

October 16, 1987 221

110—1204 BORDER STREET WINNIPEG CANADA R3H OM7
TELEPHONE (204) 694-4835 TELEX 07—587873



Dctober 16, 1987

Cariadiarn Tire Covporation Lbtd.
2180 Yonge Street

F.0. Bow 770, Station K
Taronto, Ontario

MR 2V8

ATTENTION: Mr. John Scharrer
Architectural Project Co—ardinator/Site FPlanner

Dear Sir:

FE: Addition to Canadian Tirvre Store
18th Street, Brandon, Manitoba

This report summarizes the results of our gecstechnical invest-—-
igation conducted at the site of the proposed addition to the
Canadian Tire Store (#286 Brandon) on 18th Street in the City of
Brandon, Manitoba. The terms of reference for this work can ber
found in  our proposal dated Sepbtember 29, 1987 and Canadian Tire
Covporation Ltd. Purchase Order No.o BF14-161367.

The present plans call for the construction of & new warehouses
and a new service centre located immediately to  the north and
sast of the ewisting atore, respectively. The proposedd
structures are single storey, basementless with slabs on grade.
New paved parking areas will be provided.

FIELDWORE AND LAEORATORY TESTING

On October Z, 1987, a total of & testholes were put downn  at the
zite using & 5" continuous  trockemounted flight auger. The

testhale locations are shown on the site plan, Flate 1| appended.

The subscils encountered in  each testhaole were visually logged
and classified to its full depth , with special emphasis placed
on the possible presence of gasoline and oil. Boil  samples Wwere
recovered off  the auger cubttings regularly  and returmed bo aoue
Winnipeg laboratory for  further  btesting. Any  ground water
seepage in the testholes was noted.

GEOKWAN ENGINEERING LTD.
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Canadian Tire Store Addition
Brandon, Manitoba
Eecommended Gradation Limits
of Gramulaer Fills For
ade and Favement

Sieve Size Llass A EBase Fiags C_Base
3" P 100
1. 100 -

e
e
.
2
I
-
=
i

#el G0 - 70 40 - 830
#10 e = Tl mr

#40 15 - 30 e

#2200 B e 15 5 = B0
NOTES
1y all fills should be free of organics, shale

an
and consist of durable rock particles.

-

)Y For the Class A base, at least 25% of the materizal retainesd
o the No.o 4 sieve should include crushed particles.

HEOKWAN ENGINEERING LTD.



October 16, 1987 0= & e pc

System fitted with a gascline detection tube was wbilized at TH 1
and . Frior to undertaking the in-szitu gascline tesbting, the
testhales were capped at the ground surface for 2 hours. e
gasaoline detection tube connected to a suctian tubing and a hand
pump was then lowered into the testhole at a predeterminsed depth.
Sampling of  the gasoline vapour was chtained by applying an air
suction towards the gasoline tube through  the hand  punp. &
colour change from brown  to green of the detection tube would
indicate the presence of gasoline and the gascline coornsenteat ion
could be divectly determined from the said tube. Details of the

Tr determing the concentrations of gasoline, the Gasteco Analyzer
i
i

measured gasocline concentrations are as follows:
Tested Depith Measured Gasoling
Testhaole From Grade (ft2 Concentrabtions (pam)
TH 1 = 150
& 4000
g pill =4
TH 2 o 200
& FEO0
= 4250

Te svalushe the stiffness and approximate bearing capacities of
the overburden dynamic cone  penebtration tests wers per formed at
TH 1 % 2. The test consisted of driving a 2" diameter steel cone
with & 140 1b  hammer falling freely 30 inches and measuring the
pumber of blows per foot of cone penetration,

Layout and levels were determined by our survey Cresw. The grourd
cur facre elevaticne of the testholes were determined in relation
to a temporary benchmark shown on the site plan, Flate 1.

In our laboratary, all soil samples were reclassified  and testad
for soil  water contents. The wundrained shesar strengths of the
cobesive samples were evaluated with a steel pocket penetromeber.

he corrogicn potential to buried steel or the 1ike,
samples recovered from TH 2 within the upper 15 %

profile were sent to Norenoo Associated Ltd. for
Le wasing  the wsoil  box  method.  The perd
Flate 2.

GEOKWAN ENGINEERING LTD.
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& detailled description of the soil  and ground water conditions,
together with the results of field and laboratory testing can be
found on the testhole logs, Flate 2 to 7, inclusive.

Generally, the subsoll stratigraphy consisted of either & pave-
ment section (i.e. 3V of asphaltic concrete over granular fill TH
2% 4 only) or & grandlar fill of 2 o 5 ft. thick underlain by a
stiff to very stiff black clay overlying a clayey sand and gravel
deposit which extended to depths of 8 to 10 ft. from grade.

Below the clayey sand and gravel was a layver of stiff till-like
clay 2 to 2 ft. thick followed by a glacial till deposit
extending to the depths esplored.

it should be noted that in all ftestholes, petroleum like odour
was noted im the surficial black clay and the underlying clayey
gand and gravel layver at depths of approximately between 2 to 9
ft. from grade. The strongest petroleum like odour was detected
in the clayey sand and gravel layer which was located immediately
below the surficial black clay. Gastec readings in this sand and
gravel indicated gascline concentrations in the range of 4000 to
4500 ppm. In addition, diesel-fuel-like stains were noted
frequently in the surficial black clay and the underlying sand
and gravel, at depths of approximately 2 to 9 ft. from grade.

The contaminated sand and gravel was moist to wet, indicating the
possible preszence of a perched water table and/or gasoline.

Wet sand layers of about 2" thick were noted ococasionally  in the
underlying stiff brown clay and glacial clay till. Im general,

the glacial till was stiff and became very stiff with depth. It
was imitially brown  in colour and became dark grey near the 16
fowxt depth from grade. The glacial till was clavey, with some
sand, q@ravel, cobble and  bouwlder. The bouwlder content and

frequency appeared o increase with depth.

On completion of the test drilling, no free water was noted in
the testholes. However, &all testholes were backfilled immedi-
ately after drilling. If these testholes were left open for &
loanger period of time, perched water tables may exist in the
surficial sand and gravel layer and the permeable zones of the

GEOEWAN ENGINEERING LTD.
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brown clay  and bthe underlying glacial
arted the szsociated seepage  volumes wouwld
seascnal basls.

The results of our  investigation have shown that there may be a
_____ 2 hazard problems at this site due
to the strong petroleum~like-cdouwr  and  fairly high gasoline
concentrations identified in ouwr  testholes, in  the surficial
Black olay and the underlying sand % gravel which are locs
approximately between the depths of 2 and 9 ft. from the exis

o ads. If these potential odour  and five hazard problems are
deemed tolerable to the CHTTERT the following  foundation
recommendaticons may be considered.

Foundation Considerations

Foundation alternatives which we rave considered, includs

footings, & etiffened slab  foundation, cast-in-place concrebs
cadssons and driven prestressed precast concrete piles.

Judaing  the gmil  conditions  encountersd in our testholes,
footings and cast-in-place concrete caissons are not considered
gectechrnically viable. The variability in density ang compos-—
ition of the surficial seils will likely lead to considerable
footing settlements. The presence of gasoline and waler ssepags

in the upper sand and aravel and permeable  zones of  the glacial
till will make the caisson construaction guite costly  and
di fficult.

Im owr  opinion, either stiffened slab on  enginesred fill o
driven prestressec comncrete piles may be utilized for
supporting the proposed store  addition. Amncng the two, driven
prestressed comeyebe piles are  conmsidered a5 the
preferred foundation alternative.

pnderstanding that the existing Canadian Tive Store may
supported  on oa  stiffensd  slab Toundation which is

underlain by 3 fb.  of well compacted granular  fill and that
petroleun-like-odouwry was encountered during previous solls

GEOEWAN EMGINEERING LTD.
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investigation for  the exizting store. However, it ls notb
confivmed as o the type of foundation which was actually used
Tor supporting the existing store and whether the contaminated

sxiles had been removed during the store construction. In the
absence of this information, we are not in a position to properly
evaluate the construction viability o f a - stifferded slab
foundation at  this site. On the basie of our on-site discussion
with the store manager and owr  site observations, the @xisting

store appears to perform satisfactorily. Therefore, significant
foundation economies for the proposed sddition may result, if it
can be proved that the existing store is supported on a stiffened
slab  and that the hydrocarbon contaminated scils  under the
existing store had not  been removed. In this regard, an
additional _soils investigation with testholes being drilled
inside and immediately adjacent o the store will have to be
carried out. Details of fhis can be provided if desirved.

Driven prestressed precast concrete piles are considered as the
preferred foundation type for  supporting the proposed addibticon.
These piles, when driven to practical rvefusal in  the underlyving
very stiff dark grey clay till using a hammer capable of
delivering at least 30,000 ft-lbs per blow, may be assigned the
following allowvable loads:

Pile Bize Allowable File Loads
12" Hex 50 tans
1" Mew 70 tons
18" Hex 20 tons

File spacings should not be less than 3 pile diameters centre to
centre.  Files ab groups showld be monitored  for heaving during
the driving of adjacent units and redriving doneg, whers pile
Meaving is found congiderable.

One major draw back of the driven pile iz that  the pite driving
will induce subsoil displacements and vibrations. Where piles
ara ol ive ent tao the existing store, some structural damage

GEOKWAN ENSINEERING LTD.
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B
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may result if precanticns and  proper  driving pron ey es and
sequence are not followed. To minimize this potential damage,

the following should be considered:

- Whers Piles  are  driven  withi mn ft. of the sxizting
gtore, reduced driving energy during initial driving 3 pre-
boring o a minimoum depth of 19 ft. from grade should be under-—
takern. Freboring  should  be  conducted in such a manner thatl
wndermining of the existing store slab and foundations would not
DG LAE . In this regard, =a temporary steel casing should be
utilized where i1 sloughing occurs within the proposed prebored
cdepth., The annular space between the casing and the pile showld
be filled with properly tamped sand prior to casing removal.

— Gattlement ochzervation podints should  be established along
the most northerly and  egasterly perimeter walls, before and
during pile driving, to ensure that the pile induced vibrations
ancd  subsoll displacements have not adversely affected the
existing store.

Evern with the foregoing precautions, the potential for develop—
ment  of minor cosmetic coracks  in the walls or slabs of the
adjacent stove may remain. The possible risk assocdated with the
driven piles should e appreciated by the owner. For _this

the building addition should be ¢ with _an

mil e

It has been our experience that driven precast concrete piles
will refuse at varyving levels in the very stiff to hard clay
till. The pile length selection wowld be best left for the
piling contractors who are experisnced in driven piles in the
Bramdon area. Qur  previous piling progjec in  Brandon would
suggest that the regquived pile lengths were usually in the Z0 bo
40 foot range.

To gnesure a satisfactory pile installation, full time driven
"

guial i fied Qe ol is  sbrong
1 =

Fleor s=lahs on grade are permissible at this location, provided
that subgrade preparation for floor construction 1s undertaken as
foxl Lovwss

GEOEWAN ENSGINEERING LTD.
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= Remove and waste esxisting asphaltic concrete, organic,
disturbed and softensed soils.

~ Ezcavate the existing granular fill with weeds/organics
removed, to a minimum  depth of 2 from existing grade. Store
thie fill at a suitable location  for subseguent backfilling of

the excavabtion.

- At the & foot excavation level, compact the exposed
aranular fill to 100Y Standard Froctor density (ASTM DEDEL.

- Eemove soft spots, as dirvected by a qualified gectechnical
enginesr at the 2 foobt excavation level and replace with on site
granular fill compacted to at least 957 Standard Froctor density.

- After the subarade iz compacted and  approved by oA
qualified geoctechnical engineer, ‘backfill the =lab excavation
with  the granular fill previously excavabted, which should bs
compacted in maximum &" lifts, with a heavy vibratory roller and
in a surface wet condition, to 1004 Standard Proctor density.
Immediately underneath the slab, a 6" thick layer of compacted,
wall-graded Class & base (374" crushed gravel? should be placed,
the gradation limits of which are shown on Flate 9.

It should be noted that removal  and the potential reguire-
ments for cleaning up of fthe wnderlying contaminated soils under
the new slabs of the addition should be investigated by Canadian
Tire Corporaticon  Ltd. There are existing methods for extracting
gasoline vapor o liguid from the contaminated subsaoils. However,
thecse "clean up" aspects are bevond the scope of this report.

Unheated Structures

Where driven piles are used for supporting lightly  loaded
unhieated structures such as elevated propane tanks, adsguate
provisions  for  preventing  frost  jacking of piles should be
considered.  As a general rule, a driven pile should have a
minimum embedmnent depth of 27 f4.  If this cannot be acconplished
due to high pile refusal, the piles should be insulated with high
gquality rigid insulation panels which should extend at least 8°
from the piles in &ll divections. The requirved thickness of the
rigid insulation panel will depend on the actual pile embedment
depth. It ie expected that the panel thickness required may
rangs from 2 tao 4", The insulaticn panels should be protected

GEDEWAN ENGINEERING LTD.
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wWith at least 17 and 27 of garth cover for landscaped and traffic

areas, respectively. Further details can be  provided dosing
construction, 1f needed.

Buitable pavement sections at  this location may consist of the
followings:

Heavy Duty Light Duty
Truck : king

Asphaltic Concrete 3" b

gravel )

Class O Base

il

CEY down pit orun gravel ) 2 "

It should be noted that the exi
Class B base, provided that €

ating agranular fill may _be _used as
1

________________ 2 organic and softened portion of
the fill is wasted. The Class base should bs in conformiby

with the gradation limite shown on Plate 3.

Favenents shouwld be constructed on 2 prepared subgrade, which
should be prepared in a manper  recommendesd  previously  for the
slab—-on-grade. In this regard, the existing granular fill in the
pavensent area should be scarified, reworked and reconpached Lo oa
mipdmum  depth  of 2T from  the existing grade, prior fo actual
pavemsnt construction.

Fercent compaction for the existing granular fill, class O and A
hase materials should be 100% Standard FProctor density.

Underground Tanks an
Fesults of the soil resistivity tests show that the subsoils are
Mighly corvosive bo stes] (especially test results for samples atb
2 o % 18 e Flate 8). Therefors, corrosion protection for
burisd steel btanks or the like will be raquirved.

Undergrownd storage banks are wsually foundsd at depbhs  of
14 feat from grade. The tanlk

I2 Tt

t
sucavations will likely encroach

GEOREWAN ENGINEERING LTD.
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orto the contaminated sand and  gravel  and may encounter waber
BEEDACE. Some  dewatering requirvemsnts  should therefore be
expected,.  FPrecavtions should be taken To properly  remove and
dispose of  the gasoling, 1f snocountered. Open_flameg such as
welding in the tank excavations should be probhibited, unless
adequate safety measures are undertaken to avoid potential fire
bazard and explosion associated with  the gasoline. Similar
precantions shol d be ohserved for the excavation and
imgtallation of underground utilities.

The underground tanks should be supported on & concrete pad
bearing on the native undisturbed stiff clay till. The safety of
empty tanke against busyancy should be checked, with the growund
water table assumed at the ground surface., The tanks should be
back-filled with free draining pit run sand and fine gravel which
shouwld be compacted in uniform &' lifts to 95% Standard Froctor
density.

For the underground pipes (i.e. water, sewer, plumbing lines
etc.), they should be made leak procf and resisbant against
gazoline vapour and cother hydrocarbon, if  the said gasacline and
hydrocarbon are not removed  from the subsciles identified in our
testholes. Leakage of gasoline or hydrocarbon to sewer and water

lines may create an environmental hazard.

It is likely that excavation for  the underground wutilities may
carry to the contaminated sand and  gravel. In this case, the
removal of  the gasoline and contaminated soils under and above
these pipes should be considered. Feplacement fill may include
well graded pit run sand and gravel compacted to at least 95%
Standard Froctor density.

Additional Considerations

All comcrete  in contact with  the native subscils should be
manufactured with sulphate resistant cement and should be of kigh
quality. Concrete  subject to pericdic  freezing  and thawing

effects such  as extericor sidewalk, curb and concrete slab should
be air entrained in accordance with Table 8 of 0854 Standard CANS-
AZZ.1-M77,

For design considerations, fhe masimum frost penetration depth
may be taken as 5 and B fh. fixr heated  and wunheated struchtures,

respectivel v.

GEOEWAN ENGINEERING LTD.



Fetaining structures should be designed against us Lateral

eEarth stresses followss

Fro= l (g + wh) psf

p o= unit lateral earth pressure at
amy depth of wall, kb fpsf)

ko= sstimated sarth pressure coefficient
w035 for yiglding walls
= 0,85 for rigid walls
g = any surcharge adjacent to the wall (psfl
W o= average soil unit weight
= 130 pof
The above expressicon  assumes that filter protected par forated
drains will be installed at the base of the wall, so that there
will be no build up of hydrostatic pressures behind  the saild
wall.
Fer winter construction requivrements, all newly poured found-
aticrne and bearing soils in all loaded areas should be adequately
nretected against frost action, Concrete should not be poured on
F G

frozen ground  nor should  frost be allowed to peEnetrate the
foundations after constructioan,

Final =ite arading should ensure that all surface runcff is
adequately drained away from the addition using gradients of 1
and 2% for paved and landscaped areas, respectively.

Te snsure that the slabs on grade and pavements are constructed
in the manner recommended, subgrade inspection  and compact]
testing of the granular Clazs A& % O base) should be
undertaken by iquiali fled technical personrnel gty 1
construction.

L
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We trust Lthat the forsgoi

veference for the work.
questions, please advise.

Yours truly,

GEOKWAN ENGINEERING LTD.
2er s

Walter Kwan, M. Eng., *. Eng.

Chief Engineer
Wk s cdh

Enclosure

——

G

b aves

GEOKWAN ENGINEERING LTD.
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NORENCO

ASSOCIATED LTD

ENGINEERING AND
RESOURCE CONSULTANTS

REPORT NO. 229-02-01 PAGE 1 OF 1
SOIL RESISTIVITY TEST RESULTS

DATE: OCTOBER 7, 1987
FOR: Geokwan Engineering Ltd.
110 - 1294 Border Street
Winnipeg, Manitoba
R3H OM7
Attn: Mr, Walter Kwan, M. Eng., P. Eng.
Geokwan Project No. 221

METHODOLOGY: Soil Box Method
One trial per sample, as per your instructions.

RESULTS:
Sample No. Test Hole Depth Results (ohms/cu.cm.)
1 2 B-4' 3 540
2 2 B-8' 1 046
3 2 B-10' 770
4 2 B-15' 491
NOTES:

For measurement, the soil samples were pressed by hand into the soil box to a
density judged to be approximately the same as the clumps of soil in the
original samples.

TECHNICIAN: Z/M MM ai4/mdw

PLATE 8
PROJECT 221

mm emiimaie mA s mAs mmAA TEAEWAT ECAAC
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Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT PROPOSED CANADIAN TIRE ADDITION
- BRANDON, MANITOBA

LOGGED/ DWN: (L,

CHKD. :

WK

DATE OF INV.: Qct 2/87 JOB:

TH 2

10 20 30 40

1

506?

| i i 1
1 1 1T 1T 1T 1 T 1 ¥

WPD w[&

wO

WATER CONTENT */e

{ft.)

DEPTH

SOIL DESCRIPTION

SOIL SAMPLE

DRILL TYPE

T soiL
SYMBOL

DATUM
SURFACE ELEVATION 98 57 ft,

TYPE

5" @ Auger
OTHER TESTS

PP* (tsf)

JOR

5.0

T BN

C|

o
#SPHALT N

FILL - sand & gravel
= brown
— compact

CLAY - stiff, trace rootlets

- sandy, silty, diesel fuel-like

»¢° SAND & GRAVEL

— fine, moist to wet
— clayey below 8'

27 = "diesel-like" fuel stains

b
™

10.0

CLAY - stiff, brown

= silty, till-like structure
— trace sand

=

200

25.0

. .Y
1T—

Dyt

Y PN Y

(O NPT .
5
N

Y
vy T

R T ]

)

N

(| CLAY TILL

- very stiff to stiff, brown

| — silty, sandy

- some gravel
— occasional grey fine, moist
sand layers

| - dark grey at 16"

- trace cobble & boulder

— G= 200 ppm —

L 0.57 —
G= 4500 ppm |

- G= 4250 ppm

- 1.50 =

L1138 o

- 2.22 =

3

\ Dynamic Cone Tes
(blows pe

foot)

30.0

35.0

40.0

End hole at 30 ft. in very
stiff clay till.

NOTE
petroleum like smell from 3 to

9', very strong petroleum smell
from 6 to 9',

PLATE 3




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
- -BRANDON, MANITOBA

LOGGED / DWN: (I, CHKD. : WK DATE OF INV.: Qct 2/87 JoB: 291 TH 1
W 20 30 40 SO 60 (L) - sOIL DESCRIPTION soiL sampLe |ORILL TYPE
L1 R B | ] 5" @ Auger
| I | I | 1 13 ¥ 1 1 T O DATUM y
wo (O wA wO S g w OTHER TESTS
WATER CONTENT */e W |37%| SURFACE ELEVATION 98,18 ft. 8| £ PP* (tsf)
0 FILL - sand & gravel e
- loose, brown. _
- weed covered 6= 150 5 ~
\_\ A CLAY — stiff, black, trace rootletq L2 40 ]
Y - 2 \- sandy, silty, diesel fuel-—likJS‘tain ) .
1 © |.2%| SAND & GRAVEL - fine, moist 0,63 )
A 7] - clayey | " G= 4000 ppm_
a4 "~ = some "diesel-like" fuel stains )
ﬁ // CLAY - stiff, brown, silty "
N i 2" ) 1ot
\}_} 0.0 + | sand layer & seepage at 9'6 L1.68 ]
'? % —
P%w ||V CLAY TILL |
" (1] = very stiff to stiff, brown _
L s .
F 41| — silty, some fine gravel
J\ 7 : | - dark grey at 16' 7]
7 15.0 |,./ - occasional sand layers +1.38 —
T a i || - trace cobble & boulder -
! v //. =
a,f( =
A /’_? o
. 2 I —
45 St 20.0 /:‘ 1.25
ke .
).
Hyq N
1] 1
a 25.0 JJ'/ L 2,42 —
b:ed A
J_
;Y :
() 30.0 e 2.58 —
End hole at 30' in very stiff -
clay till. _
Tﬁ——fb 30| 3p| 405D -
NOTES
U Dynamic Cone Test 1) PP* = small scale penetrometer _
(blows per” foot 50 readings on augered cuttings. _
2) G= Gastec Gasoline Analyzer -
readings in hole after hole _
was sealed for 2 hours.
400 3) Petroleum like odor form 3 to s

8', very strong odor between
6 and 8".

PLATE 2




Geokwan Engineering Ltd

TESTHOLE LOG

PROJECT
CONSULTING GEOTECHNICAL ENGINEERS PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOBA
LOGGED / DWN : GL CHKD.: WK DATE OF INV.: QOct 2/87 JoB: 221 TH 3
0 20 30 4 S0 6 | (i) SOIL DESCRIPTION soiL sampLe |PRILL TYPE
J_=I=1=I=l=.l}| s E’lTUM . 5" @ Auger
wl wa wO Eoeg g| g OTHER TESTS
SmiER  CORiENE W 197! SURFACE ELEVATION 97.63 ft. 8l = PP* (tsf)
0 FILL -
- sand & gravel
- loose i
- 3/4" max. size approx. =
- dry —
5.0 -
A CLAY - stiff, black, sandy |
- \ - trace diesel fuel like staig/ |
| SAND AND GRAVEL ]
2| - wet to saturated, brown
w: | - slight seepage at i =
10.0 |~ clayey below 8' —
End Hole at 10 ft. -]
NOTE =
15.0 Strong petroleum like smell was _:
noted from 3 ft. to 8 ft. from
grade. -
20.0 ]
25.0 =
~
30.0 —_
35.0 -
40.0

PLATE 4
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Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION

BRANDON, MANITOBA
LOGGED/OWN:  GL CHKD. : WK DATE OF INV.: Qct 2/87 JoB: 9291 TH 4
10 20 30 40 50 60 (re) SOIL DESCRIPTION soiL sampie |DRILL TYPE
Iil%l}_[}l:lll T 6 j 5"@&]ng]_‘_
wd wa wO = o PATUM g| w OTHER TESTS
WATER CONTENT % & |B%| SURFACE ELEVATION 99 43 ft. 3| =
0 - NASPHALT fa 3
FILL - sand & gravel -
- loose ' s
/| CLAY - stiff -
5.0 A = diesel fuel like stains | -
Jﬁf SAND AND GRAVEL _
.-o1 — fine, moist to wet
~:J_-;; —- some clay -
wof — diesel fuel like stains -
CLAY - stiff, brown -
10.0 - silty, sandy s
" 2] CLAY TILL =
k{|]] = very stiff, brown -
Y - silty -
i —~ firm, wet sand layers _
JiA] — some fine gravel
150 U1l - dark grey at 15' -
1t |4 — trace cobble & boulder =
A B
1 :
20.0 = - iy
End Hole at 20 ft. from grade. -
NOTE -
25.0 Petroleum like odour from 3 to =
8 ft., very strong odour -
between 5 and 8 ft. -
30.0 =
35.0 -
40.0 sad
PLATE 5




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
BRANDON, MANITOB

A

LOGGED / DWN:  GL CHKD. :

WK

DATE OF INV.: Qct 2/87 Joe: 221

TH 5

W0 20 30 40 50 60
1 | ! 1

| 1
T 11 11T i T 11

w( wa wO

WATER CONTENT */o

(it )

DEPTH

SOIL

SYMBOL

SOIL DESCRIPTION

SOIL SAMPLE

DRILL TYPE

DATUM
SURFACE ELEVATION 08,83 ft.

g
B

TYPE

5" @ Aug
OTHER TESTS

5.0

10.0

15.0

200

25.0

30.0

5.0

40.0

FILL
— sand & gravel
- weed covered

CLAY

- stiff, black

- some diesel fuel like stain

- grey at 6 ft.

- till like structure & brown
at 9 ft.

f 5

‘a_.-'_\‘-

S

o
i 28

CLAY TILL

- stiff to very stiff

- brown, dark grey at 16'

- occasional 2" thick saturated
sand layers

- some gravel, trace cobble

End Hole at 20 ft. from grade.

NOTE

Petroleum like odour from
3 to 7 ft. from grade.

PLATE 6




Geokwan Engineering Ltd

CONSULTING GEOTECHNICAL ENGINEERS

TESTHOLE LOG

PROJECT

PROPOSED CANADIAN TIRE ADDITION
" BRANDON, MANITOBA

LOGGED / DWN: (L

CHKD.: WK

DATE OF INV. : JoB:

Oct 2/87

221

TH 6

10 20 30 40 S0 6?

1 1 | I
L1 1 1 1 1 [ 1T L1

w3 wa wb

WATER CONTENT °/e

DEPTH

(fe.)

SOIL DESCRIPTION

SOIL SAMPLE

DRILL TYPE

SOIL
SYMBOL

DATUM

SURFACE ELEVATION 98.71 ft.

COND.

TYPE

5" @ Auger

OTHER TESTS

5.0

FILL
- sand & gravel
- brown

CLAY ~ stiff
- diesel fuel like stains

SAND & GRAVEL
- fine, moist
- some clay

CLAY - stiff, brown
- silty, sandy

10.0

15.0

CLAY TILL

- stiff to very stiff

- brown, some fine gravel

- dark grey at 15 ft.

- occasional wet sand layers
trace cobble & boulder

20.0

25.0

30.0

35.0

40.0

End Hole at 20 ft. from grade.

NOTE

Petroleum like odour between
3 and 7 ft. from grade, very
strong odour from 5 to 7 ft.

ARSLIEANSNENERENEL SN RL FUEN A AR
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