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INTRODUCTION

The Ministry of Transportation and Communications of the Province of
Ontario contemplates the replacement of an existing bridge on Highway

638 over Leeburn Creek in the Township of Aberdeen, Ontario.

Dominion Soil Investigation Inc. has, at the request of the Engineering
Materials Office, carried out a soil investigation with the purpose of
determining the subsurface conditions at the location of the proposed

structure.

The findings of the investigation, together with our recommendations,

are presented in this report.

DOMINION SOIL INVESTIGATION INC,
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SITE AND GEOLOGY

The site is located in the Township of Aberdeen in the District of

Sault Ste. Marie, on Highway 638.
Geologically, the site is located on the Canadian Shield and the bedrock
in the area consists of intrusive rocks, such as granite, gneiss, grani-

tized sedimentary or volcanic rocks belonging to the Archean Era.

The topography in the area surrounding the bridge is gently rolling, with

ground surface elevations ranging between 656 and 676 ft. above sea level.

The vegetation is sparse and consists of grass and 1ight bush.

Small rock outcrops were noted within 600 to 900 ft. (183 to 274 m) of
the site to the north and south of Highway 638.

The conditions at the site are illustrated on photographs 1 to 4 in

the appendix of this report.

DOMINION SOIL INVESTIGATION INC,
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METHOD OF INVESTIGATION

Field Work

Six boreholes and five dynamic cone penetration tests were put down
at the site at the locations shown on Drawing No. 197604-A. The
boreholes were advanced by both augering, wash-boring and diamond

drilling methods.

First, augering was effected until refusal was met., Below the refusal
level, the boreholes were advanced by breaking the obstructions with a
bi-cone and drilling N-size (3.5" diameter) casings. The debris inside
the casings was removed by wash water. Sampling in the boreholes was
effected at frequent intervals of depth by the Standard Penetration
test method using a 2F1nch (51 mm) 0.D. split spoon which was driven

into the ground with 350 ft./1b. energy.

The undrained shear strength of cohesive strata was measured in-situ by

a vane tester apparatus.

Relatively undis turbed samples of the clay were recovered by means of
2-inch (51 mm) 0.D. thin walled tube samplers. The rock was cored by

diamond drilling techniques using BXL (1-5/8" I1.D.) core bits.

The field work was carried out on June 20 to 25, 1978, under the super-
vision of a senior soils technician who also Tocated the boreholes in
the field. The locations of these were referred to the centre line
stakes established by the surveyors of M.T.C.

e /n .-
DOMINION SOIL INVESTIGATION INC.
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Ground surface elevations were referred to geodetic datum, the location

of which is shown on M.T.C. Plan E-5620-1.

Laboratory Testing

The soil samples were shipped in air tight jars to Dominion Soil Investi-
gation Inc. laboratory where they were examined and representative soil

samples were selected for testing.

The laboratory testing programme consisted of the determination of the
moisture contents, consistency limits and unit weights and sieve and
hydrometer analyses. In addition, the undrained shear strength and the
compressibility of the clay were determined by means of triaxial compres-
sion and consolidation tests carried out on relatively undisturbed soil

samples.

The laboratory test results are presented on the Records of Boreholes

(Enclosures 1 to 6 inclusive) and on Enclosures 8, 9 and 10.

DOMINION SOIL INVESTIGATION INC.
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SUBSOIL CONDITIONS

General

Based on the results of the boreholes, the subsoil profile consists of

the following main strata:

1. Surficial Deposits consisting of silty sand, clayey
silt and silty clay.

2. Varved Clay
3. Sand and Gravel

4. AGranite Bedrock

Surficial Deposits

Fill

Borehole 5 encountered fill consisting of stiff clayey silt with sand
and gravel and frequént boulders. The fill is compact ('N' = 11 blows
per foot) and extends to about Elevation 658.4 ft., i.e., 7.5 ft. (2.3 m)
below the ground surface. The stiff to very stiff clayey silt encoun-

tered in Borehole 3 could also possibly be fill material.

4,2.2 Silty Sand

Borehole 4 encountered loose ('N' = 7 blows per foot) brown to grey
silty sand extending to about E]evat%on_ﬁSl.U ft., i.e., about 10 ft.

(3 m) below the ground surface.

Clayey Silt and Silty Clay

Boreholes 2 and 6 encountered firm to very stiff ('N' = 8 to 25 blows
per foot) silty clay or clayey silt extending to Elevation 659.3 ft.,

L) o/. .
DOMINION SOIL INVESTIGATION INC.
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i.e., between 6.3 and 7.5 ft. (1.9 and 3.3 m) below the ground surface.
Below the fill in Borehole 5 is a layer of firm ('N' = 6 blows per foot)
silty clay extending to Elevation 653.4 ft., i.e., 12.5 ft. (3.8 m) below

the ground surface.

4.3 Varved Clay
Below the abové described surficial fill and natural deposits the area is

underlain by grey reddish mottled varved clay. The clay extends to
between Elevations 600.5 and 614.9 ft., i.e., between 47 and 67.7 ft.
(14.3 and 20.6 m) below the ground surface.

Based on the results of the Standard Penetration tests, the consistency

of the clay is soft to very soft ('N' = less than 1 to 4 blows per foot).

The undrained shear strength of the clay was measured in-situ by field

vane tests giving values between 555 and 2035 p.s.f. (average 900

p.s.f.). The undrained shear strength value obtained from laboratory

triaxial compression tests performed on relatively undisturbed samples
range between 288 and 720 p.s.f. (average 500 p.s.f.). The remoulded
shear strengh varies between 148 and 1110 p.s.f. (average 370 p.s.f.).

The plastic properties of the clay as revealed by laboratory Atterberg

tests are as follows:

Liquid Limit 25 to 51%
Plastic Limit 14 to 25%
Plasticity Index 7 to 29%

vordonn DOMINION SOIL INVESTIGATION INC.
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The natural moisture content rénged between 12 and 71% (average 48%)
and the measured unit weight between 100 and 106 p.c.f. (average 103
p.c.f.).

Consolidation tests (Enclosures 9 and 10) carried out on relatively
undisturbed samples of the clay gave a coefficient of volume change
(mv) ranging between 0.01 and 0.06 ft.Z/ton in the preconsolidated and
normally consolidated pressure range of the clay. The test results
indicate that the clay stratum has a high plasticity and cembressi-
bility and a medium sensitivity. Tﬁa preconsolidation range of the

clay is between 0.6 to 0.9 t.s.f.

Sand and Gravel

Underlying the clay stratum in Boreholes 1, 3, 4 and 5 a compact to
very dense ('N' = 26 to 68 blows per foot) sand and gravel stratum was
encountered. In Borehole 1 this stratum contains frequent boulders.
The grading characteristics of two typical samples obtained from this

deposit are shown on Enclosure 8.

The sand and gravel stratum extends to the surface of the bedrock,
which was encountered in Boreholes 1 to 5 inclusive at between Eleva-
tions 592.9 ft. (Borehole 1) and 613.2 ft. (Borehole 2), i.e., at
depths of between 52.2 and 75.3 ft. (16 and 23 m) below the ground

surface.

.. u/- .
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Granite Bedrock

Below the varved clay and sand and gravel deposits, the site is under-
lain by granite bedrock. The rock was proven by coring in Boreholes
1 to 5 inclusive to depths between 5.7 and 10.2 ft. (1.7 and 3.1 m)

below the rock surface.

Generally, the rock is sound, with core recovery ranging between 77 and
100% (R.Q.D. between 61.5 and 100%). In Boreholes 3 and 4, however,
the upper 1 to 4 ft. of the bedrock was found to be weathered and

extensively fractured.

DOMINION SOIL INVESTIGATION INC,
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GROUNDWATER CONDITIONS

At the time of the investigation the water level in Leeburn Creek at

#

the proposed centre line was at Elevation 655.5 ft.

Free water surfaces were encountered upon completion in Boreholes 1
and 2 at depths between 7.5 and 11.5 ft. (2.3 and 3.5 m) below the
ground surface, i.e., between Elevations 654.1 and 660.7 ft. Bore-
hole 6 bored dry and remained dry during the period of the investiga-

tion.

In Boreholes 3, 4 and 5, artesian conditions were encountered between
Elevations 605 ft. (Borehole 4) and 610 ft. (Borehole 3). The
measured artesian head was between Elevations 662.9 ft. and 674 ft.,
i.e., between 1 ft. (Boreholes 3 and 4) and about 8 ft. (Borehole 5)

above the ground surface.

The measured volume of flow ranged between 1.5 and approximately 10

~gallons per minute.

A1l the recorded groundwater levels are shown on the borehole logs.

DOMINION SOIL INVESTIGATION INC.
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DISCUSSION OF THE RESULTS

General

At the time of writing this report, it is proposed that the replacement
structure will have a single span supported on closed abutments. The
vertical alignment of the road will also be improved and the grade will
be raised by about 17 ft. (5.2 m) on the west bank and 14 ft. (4.3 m)

on the east bank of the crossing.

At the time of the investigation, the flow in Leeburn Creek was slow
and the depth of water was about 2.6 ft. (79 cm). The stream bed along
the new alignment is gravelly with some small submerged logs. Boulders
up to 2 ft. (61 cm) in diameter (photographs 3 and 4) were noted around
the existing abutments and piers within 5 ft. (1.5 m) of the proposed

alignment.

At the proposed location of the structure, Boreholes 4 and 5 have
indicated that below surficial fill or siity\sand deposits the site
is underlain by soft to very soft varved clay. The bedrock surface
was encountered between Elevation 604 and 606.9 ft., i.e., between 57

and 59 ft. (17.4 and 18 m) below the ground surface.

" Foundations

Because of the low bearing capacity of the soil and the significant

consolidation settlements anticipated, spread footing foundations for

~ the structure are not considered to be feasible at this site.

R AR

DOMINION SOIL INVESTIGATION INC.
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Friction Pile Foundations

Since a suitable bearing stratum was not encduntered in the boreholes
within depths of between 50 and 58 ft. below the ground surface,

consideration was given to supporting the structure on friction piles.

Although calculations have indicated that 12-inch diameter timber piles
could develop a safe working capacity of about 15 tons, because of the
large ( 15 to 23<inches) consolidation settlement of the approach fills at
the abutments, it was felt that possible differential settlements and
lateral displacements of the soil could result in unacceptably large
displacements of the abutments. In view of this, we do not recommend

the use of friction piles.

End-Bearing Pile Foundations -

The structure can be supported on end-bearing piles driven to practical
refusal on the surface of the bedrock. It is expected that the piles
will reach sufficient set between Elevation 606 and 603 ft.

Steel tube or H-piles appear to be most suitable for this project.

Recommended working loads for common pile sizes are as follows:

Pile Section Safe Working Load
8BP 36 50 tons
10BP42 60 tons
12BP53 80 tons

12" diameter tube 80 tons

DOMINION SOIL INVESTIGATION INC.
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Piles driven to the bedrock surface should encounter positive refusal
and should not be overdriven. Because of the hard driving conditions
expected through the sand and gravel stratum, the piles should be

equipped with driving shoes. Piles driven to a satisfactory set will

settle only negligibly under the working loads.

Unbalanced horizontal forces should be resisted by inclined piles

driven in both direction parallel to the centreline of the road.

The piles should be designed to resist additional load due to negative

skin friction. The recommended design value for negative skin friction

is 560 p.s.f.

Horizontal Earth Pressures

For the calculation of horizontal forces on the abutments, the follow-

ing design values are recommended:

unit weight of granular backfill - ¥ = 130 p.c.f.
coefficient of horizontal earth

pressure k =0.4

The pressure distribution behind the abutments can be considered to
be triangular, increasing with depth according to the following

formula:

DOMINION SOIL INVESTIGATION INC.
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=i
1t

h K (¥ h+q)

where h depth below the ground surface (ft.)

-

unit surcharge Toad applied at the
ground surface (p.s.f.)

Ly
13

It is recommended that clean, freely draining granular backfill be
placed immediately behind abutments and that weep ho1és be provided

to relieve the hydrostatic water pressure.

Approach Fills

It is our understanding that the proposed centre line grade will be

raised to about Elevation 676 ft.

A stability analysis based on total stresses and circular failure
planes, and assuming a 36 ft. wide embankment at the top and 2 hori-

zontal in 1 vertical side slopes, gave the following results:

End Slope
The calculated safety factor for 2:1 end slopes is 1.2, which is

considered to be adequate. It is recommended that the creek banks
be cut back on both sides at 2:1 slopes. In addition, the face of
the embankments should be protected against scour and erosion by

rip-rap or other suitable means up to the high water Tevel.

Side Slopes
At a slope of 2 horizontal in 1 vertical, the south side of the west

approach fi11 will encroach on the creek bed from about Statibn

--o/u-.

DOMINION SOIL INVESTIGATION INC.
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177485 to the west abutment. It will, therefore, be necessary either
to increase the span of the structure on the west side or to construct

a retaining wall along this side of the creek bank.

The stability analysis of the embankment at Station 177+65, i.e., the
most critical section, indicates that the safety factor is about 1.3,

which is considered to be adequate.

From the consolidation test data, we estimate that the maximum primary
consolidation settlement under the approach embankments will be about
6-inches under the west approach and 13-inches under the east approach.

Allowance should be made in the design for such movemenets.

DOMINION SOIL INVESTIGATION INC.
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APPENDIX 'A’
PHOTOGRAPHS

. . {

Photograph 1 Photograph 2
Looking West along the East Embankment Looking East along the West Embankment

Photograph 3 Photograph 4
Looking Down Stream from the North Side Looking Upstream from the South
of Existing Structure Side of Existing Structure
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Enclosure 1

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 1& CONE TEST No.5

[} LR L
WP 18-76-04 LOCATION Sta. 176438 12' R.T. ¢ Line 'D CRIGINATED BY N. McC.
st 18 Ly 638 BOREHOLE typet _ Augering & Diamond Orilling (BXL Size) coMPILED BY LR
DATUM ___ Beodetic DATE June 24 and 25, 1978 cHeckeDp py _bePels
o« wr | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ..‘_,2 Z | RESSTANCE PLOT e AT ,_E REMARKS
o L [ CONTENT LMY =10
" n |20 @ 20 40 60 80 100 zZ= 2
Ofn ] £l 2 1 FE . 1 Wp W wo | 5%
ELEV DESCRIPTION ol g | 2|25 O [SHEAR STRENGTH (AR S SRaim size
1 s >lals = NSTRIBUT |
DEPTH w5 = | > O 1 & |0 UNCONFINED + FIELD VANE . Y .
2z 5 gu 3 |® QUICK TRIAKIAL X LAB VANE WATER CONTENT {%) "}
668.2 |  GROUND LEVEL B f o 1000 2000 GR SA 51 CL
0.0 :
Tight brown, WSS 74
weathered and 7tssmty
[fissured soft | ¥ 1 W.L. 66047 FT
eRirviy 551 660
very soft
A TW ] ==
+
51 55 [I7I81"
B2 A MNES R
Srey 650
varved 1] 95 1=2
CLAY, 2
mottied 1
reddish/brown B IW | =
1 640 ks
b
[INREY]
0SS 17
M-
) 630 \
- s(;ft sy 3
A
70813 .
i 620
WSS 3
LA W ==
610 b
AT I5T5517
1A
603.7
ST Very stiff, grey SILTYUUTTE 0 155 ugering
£00.5 | CIAY with fine sand . WWP35Tae T g = "
67.7 PEzE e = 600 ot as
Very dense t 8XL 100/30" boring
SAND - and GRAVEL ’
with frequent et g;;‘}:\“ag\;
£92.9 | boulders ¥ 51007 1 gd
753 out with
GRANITE g | 100% 580 bi-cone
BEDROCK
RC 1 100%
583.1 BXL
85.1 END OF BOREHOLE

+3, «® ; Numbers refer 1o

10
Semtitiity 15 -;;;s [%) STRAIN AT FAHURE
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[FR—— Enclosure 2
érmwnanan wng
HAMILTHE Bltate
Ot HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 2 & CONE TEST No. 4

Sta. 176+89

22* LY. § Line '

oricinarep sy _N. MG,

wp _ 197604 LOCATION
pist 18 HWY 638 BOREHOLE TYPE_ Augering & Diamond Drilling (BXL Size) compiep sy __L:R
patum . Geodetic parg ___ June 24, 1978 cueckep sy _L-Pebs
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?»‘Q "a.‘ RESISTANCE PLOT o SREPS - REMARKS
o L Lt CONTENT LIMIY —g_n
5la o ?.g ;_' 30 40 60 80 100 W W W, %m %
ELEV DESCRIPTION x;;; A 25| & [sMear stRENGTH NP S £ SRAIN SIZE
BerPTA - ci1 513 Y% |o UNCONPINED  + HFIELD VANE .
|21 7171881 2 |ecuck rrmuat  x 1as vane |WATER CONTENT{%) {%)
565.6]  GROUND LEVEL S A z 1000 2000 GR SA 51 CL
0.0} Brown/grey
Clayey SILT, very ITSS 75
g5, 3 “eathered B T 1s 660
6.3
b 3195 3 " W.L. j654.L ft.
3155 2
+
2155 11/18
615y /I8 650
Soft to +
very soft
grey AR
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CLAY
mott]ed R A L) 640
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i ] -
+*
055 =7 630
k" X
+
1755 17<3 620
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S22 GRanTTE TR - T65/8" boring
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607.7 5116 | Re | 89
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fnclosure 3

Ontasie HIGHWAY ENGINEERING DIVISION « ENGINEERING MATERIALS OFFICE ~ 501 MECHANICS SECTION
RECORD OF BOREHOLE No 3 & CONE TEST No. 3
WP ___19-76-04 LOCATION ___Sta, 177458 1,5' R.T. § Line 'D' oRriGiNATED By Mo McC.
pisT__ 18 wwy__ 538 BOREHOLE Type __Augering & Diamond Driiling (BXL Size) compien sy R
parum __Geodetic DATE dune 22 and 23, 1978 CHECKED BY _L.P:L.
« W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 5y | § | ReSstance o VT - R
<1 o LT CORTENT LIMIT 4D
vl o |32 5 20 4p 60 0 00 poo Y w | Z@ L
ELEV BESCRIPTION SlE| w| 2|85 | O [SHEAR STRENGTH N . z SRam SIZE
x| ~ | = = 1BUTH
DEFTH > O UNCONFINED + FIELD VAME N
2127 z §8 % o QUICK TRIAXIAL  x LAB vang | WATER CONTENT (%) 7 {%)
§61.9]  GROUND LEVEL & 214 a 1000 2000 0 40 60 GR 34 1 €L
U.01 stiff to very stiff 560 Artesian
brown, organic stained TS 7Y condition
CLAYEY SILY, with soms observed
554.5] decayed wood{poss. FILL 2313 19 below Elev.
1A 38512 510.0
14 Measured
G i s 650 ; ° head at
6155 | <1 ) Elev. 662.9
106 Measured
PIN AR KT « ——t © voTume
+ 1 gallon/
45 seconds
Very soft FTEE 1Ty
grey 640 3
varved 1 Castng
CLAY R i broke off
mottled at 52.0"
reddish on contact
brown 0 with rock.
630 A Re-located
hole 4' 5.
10155 4 and augered
to 45’
14
A 620 -
very stiff, [
614,9{with fine sand SE&E ™" 12155119 -
47U Compact, well graded i+ y 07416 0
SAND, with fine gravel | ! <.._
809.91and si1t e I TN 0L v P augering
5Z.0 Broken rock 1727 IR 16046" wash
GRANITE )Y e e v boring
BEDROCK > XU 100
§UL.6 A RS
50. 3 END OF HOREROLE

+3‘ . Num?;?r‘; rafer 1o
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOOI EXPLORATION

Mitatty 1

Transportation s
Commurig atons

Ortaric

Enclosure 4

HIGHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFFICE ~ 501l MECHANICS SECTION

RECORD OF BOREHOLE No 4 & CONE TEST No.2

Wb 19-76-04 \OCATION __ Sta. 178411 168" R.T. € Line ‘D' ORGINATED By _No McC.
pisY 18wy 638 BOREHOLE TYPE __ Augering & Diamond Drilling (BXL Size) compnen sy __ R
paTuMm . Geodetic parg __ Jdune 21, 1578 eHgckep oy ... LoPule
PROF AME [ w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W | g |RESSTANCE PLOY nasric At v ".:% REMARKS
= w | 36| @ 26 40 80 B0 100 [ Tohe z: A
9 o w - z 1 i 1 ) i WP w wl :,;
ELEV DESCRIPTION & % w ,i: %g O |SHEAR STRENGTH [ ——— D?S‘?I'i"; "é%il
DEPTH 1B 21 S 138 G |0 uUNCONRNED & FIELD VANE . ¥ 18U
g1z 5 % §| @ |eouick TriaxiaL  x 1AB VANE WATER CONTENT (%) ("}
661,0!  GROUND LEVEL & ! @ 1000 200 20 40 60 GR SA 51 CL
o] EY
Loose + ‘ 660 Artesian
brown/grey condition
SILTY SAND ‘}.‘ iteetT below Elev.
organic statned -l 605.0*
Measured
500 7185 <7 650 o Head at
1 Elev. 663.0
3155 1718y N o Mee}:sumd
u Yo iume
Jlranim AL o 2 galions/
B1TW | - - ot | OO 111 {minute
+
Yery soft = 640 - o 106
grey LAY 7188 1<z ] o
varved
mottied A2 N °
reddish brown
gIssTY 630 y o
P il dld | a2 Z =]
+
/’ 1] (1w - 620° L Ty
IR L
with dilatant ,1 113 1.3 R °
silt layers
611.0 ” Nl
50,0 et €S LI 6 -
Very denseRA " ;.a ( 88012 0
SAND and GRAVEL =
i augerin
604.0 v 3: 55 ;;% L loo/g" | © _i"gwash 4K
57.0 boring
GRANITE 78116 772
gepROCK  Tractured By - ECL 600
597.4 SRA T
63.6{ END OF BOREHOLE

+3, x5 : Numbers rafer to
Sunsitivity

20
15 05 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON S0t EXPLORATION

Mhrigicy bt
Tranuportation §ng
Communic ations

Oetavia

HIGHWAY

tnclosure §

ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 5

WP 19-76-04 LOCATION Sta, 178+63 7' L.T. q Line ' ORIGINATED BY N, McC
pisT__ 18wy 638 BOREHOLE Type _ Augering & Diamond Orilling {BXT Size) compiep sy _ LR
TUM tie DATE June 20, 1978 cueckep gy . L:P.L.
DATUM ...Gende
o W DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES '&“5 3 RESISTANCE PLOT % nastic ryii-ae uauo ,_'é REMARKS
LimE CONTENT L e
= w1 20g » 20 4p 60 80 100 zZz &
O] x W g 5 i 1 1 1 Wp w wl >
ELEV DESCRIPTION & § w 3 %Lé c:f; SHEAR STRENGTH AU S, ¥ D%W!:uﬂéix
DEPTH 15 | 36]] H |ouncONHNED  + FIELD VANE y B
121 7| L 1800 2 e cuex rraxae  x 1as vane |WATER CONTENT (%) %)
665.9]  GROUND LEVEL 3 z1|0 5 1000 2000 20 40 &0 GR SA SI CL
U0 CLAYEY SILT with 2 Artesian
Sand and Gravel, ~ condi tion
frequent boulders 560 below Elev,
gsa.gl L compact 1155 I 608.0"
7.5 Firm, light hm;:sdu;\'ecd
brown/grey
653.4]  SILTY CLAY 243516 Elev. 674.0
13% 3185 17 Measured
* volume 10
AT 1= 650 W " ) galtlons/
51%% {1/18!" . 102 |minuts
Bl IW _[=- » [ S 105
!
/ 1 +
Very soft 7155 {1/18
Y ad CLAY AIEETi71E 640 "
mottled )
reddish/brown gt )
2
Wres 2 630
.
,1 TIT857 1=
1 17785 T2 620
’,i
E
T3S e .
|
with safd did Wl AT T = §10 v
607.9 fine grayel inclusions li" 55 tza/9l " 4 ” laugﬁring
was
590 poring
BEDROCK RC 191.14%
600
597.4
58T ™ END OF BOREHOLE

26
+3, x5 Numbers refer to .y 45 (%) STRAIN AT FAILURE
Sunsitivity 10



CFEICE REPORT ON SOOI EXPLORATION

Enclosure &

sty of
@ Tranaportahen ang
Commume atipra

Grtarws HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 6
wep_ 19-76-04 LOCATION __ Sta, 176448  22.5' L.T. ¢ Line 'D' ORIGINATED By N. McC.
oisT._ 18 mwy___638 BOREHOLE Type __ Augering compiep sy LR
DATUM .. Gegdetic DATE June 23, 1978 CHECKED BY . J.P. L.
M o " DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i | F [RESSTANCE POT B lmasnc Mii vew .._,::g REMARKS
- w |20 B 20 40 sp o app MM conTin LR oY s
[a w - - : f i : 1 Wp W W, Dg
ELEV DESCRIPTION & § w g %z:_} G |sHEAR STRENGTH A - o?swz ?'gf
DEFTH - 15|86 G {ouNcONRNED  + FIELD VANE IBUTION
E121 7| 2|89 2 o cucxtaaoa  x 1an vane |WATER CONTENT(%) 4 %)
666.8]  GROUND LEVEL @ Z o 00 2000 GR SA 51 CL
VO stier, j}
grey/brown ’ 71585 b
SILTY CLAY b
659.3 e | TH == 660 v
3 Very soft [ 2 +
Yy
grey 0 s T .
varvad CLAY, B 1SE [«B
mottled M +
reddish brown == 650 'y
Hole wet
644.8 ’f LI == £ at 18

22.0 END OF BOREHOLE

20
o3, x5 ; Numbers refer 16 15 g o) STRAIN AT FAILURE
Swursitivity 16



OFFICE REPORT ON SOIL EXPLORATION

Enclosyre 7

[ER
@ Tranaportation ang
Communicabons

Oniio HIGHWAY ENGINEERING DIVISION «ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF CONE TEST No.l
we 19-76-04 LOCATION Sta. 178+69  5' R.T.§  Line 'p' ORiGINATED By _N:HC,
pisT_... 18 nwy_ 638 BOREHOLE Type_ Dynamic Cone Penetration Test compien sy, LR
DATUM .. Geodetic DATE June 21, 1978 cneckep sy 1P
" v JOYNAMIC CONE PENETRATION "
5011 PROFILE SAMPLES Sy | F |WOSTANCE PIOT 2 [ S e 2| semanes
$6| = 20 40 60 80 gp |UMT cowtewr umitg S U .
Ole 122! 2 ) Wp W wo| 5%
BEV)  pegcrpmon | |2| § | F |23 © [SeAR stREnGTH oo DETRIBLTION
TR D t =] > S 15 o ,
DEPTH - = 51 & |0 UNCONFINED + FIELD VANE N ¥ 2
ZIZ] 712 1891 2 |vovex rranat  x ias vane |WATER CONTENT{%) (%)
£69.0 % £l 1w ' GR 5A 51 CL
0.0

660 >

650 X

640 s

62

620 E

¢
610
W
=
-

600. 4 }
65.6] END OF CONE TEST 110/ 7"

20
+3, x5 Numbers rafer to 15 55 (o) STRAIN AT FAILURE
Sensitivity 10



DOMINION SOIL INVESTIGATION INC.

78-6-19
GRA?N SEZE D[smlm(ﬁ OGR REFERENCE m A mTAdn I earraar
GRAVEL SAND UNIFIED SOIL  CLASSIFICATION SYSTEM
COARSE | FINE COARSE | “MEDIUM I EINE SILT 8 CLAY
e "W WY 4 810 6 20 30 40 5060 100 40 200 U.S. STANDARD SIEVE SIZES
100 TEi} 0 ; i | i‘&~ I i H | 3 | Pi | | |
\;."\ .
NG
N
90 N

\'\

80O \
o ™
N\

~

v

o 60 N
£ W
2 20
= 50 LA N
Q. A N ~N
4-14 \\\ 3-13
40 \

Percent
[+
[ ]
I,’
/

\s._\:\\
LG ~N U\
o]
100 10 | A ol 001
Grain Size in Miilimeters
PROJECT: BRIDGE REPLACEMENT COEFFICIENT OF UNIFORMITY : PLASTIC PROPERTIES ]
LOCATION: HWY. 638 8 LEEBURN CREEK . COEFFICIENT OF CURVATURE - LIQUID UIMIT % = g
BOREHOLE N%: 3 4 PLASTIC LIMIT Y = g
g . o

SAMPLE  N: 13 14 Classification of Sample and Group Symbol: PLASTICITY INDEX Yo = m
DEPTH: S1 56 MOISTURE CONTENT % = %
ELEVATION: 6109 605 SAND %cc
well graded, some fine grovel and silt. :




Order No. 78~ 6-19 Enclosure No. o
DOMINION SOI1L INVESTIGATION INC.
CONSOLIDATION TEST
P.— P, 0-6T.SF L.L.44:39,
P L 2319
P1.21-2%
P,:0-7T.S.F INITIAL M.C.56-99%
-5 -
€147 + - BORE HOLE No. 3
Pez i3 SAMPLE Ne. 6
'\ COMPRESSION INDEX O- 72
12 AN
N
o \
\.
2 10
S \
= N
07
R 1 10
PRESSURE TONS/FT.2
4 .
o N \
P
3
9’ 0-4
2 .
-
Oz \
w e
Oox
[,
£ o2
o
i gol
8 i"""""------..-.-----"""""""‘
00
1 1 10

PRESSURE TONS/FT.2




Order No. 78«6 =19

DOMINION SOI1L INVESTIGATION INC.

CONSOLIDATION TEST

Enclosure No.

10

P~ Pon-'B T.5.F. L.L. 38-8%
P.L. 2139
Pl 17 5%
206 T.5.F. INITIALMC. 56-9%
-5 T
€y= I 49 ] Y BORE HOLE No, 4
[ .
o RS SAMPLE No. 6
\ COMPRESSION INDEX O 73
1-2 \
0 \
[
£ AN
Q |‘0 ‘
g ‘\\“_‘“ \\
\“M \‘
Muh“hm \\
-y
O-7
o5
1 1 10
PRESSURE TONS/FT.2
> 06
0] \\
g
a \
vl
3 \
g 04
5% \
Vs
woas
Oy
h \
é 02 ‘
o4
i \
)
0-0 i
.1 1 10
PRESSURE TONS/FT.2
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Mr., E, Van Beilen S0il Mechanics Section
Head, Northern and NW Section Engineering Materials Office
Structural Office Boom 315, Central Building
2nd Floor, West Building '
’ 79 02 28
Mr. A. Radkowski
Re: Leeburn Creek Pridge

W.P« lq"“?ﬁ“a‘;’ Sim 38$“132
nistrict 18, Sault Ste, Marie

This memorandum summarizes our recent discussion with you
concerning the design and construction of the foundations
and the approaches of the above mentioned bridge. -

1.

Settlement under the approach embankments in the order of
13 inches can be anticipated. In order to minimize post-
construction maintenance due to this settlement, it would
be advisable that the approach fills be constructed and
left in place for a period of at least three months. This
preloading requirement was also mentioned in the founda-
tion report and in our memorandum dated 78 11 07. o

Since settlement of the proposed roadway embankments will
be excessive, some negative skin friction forces can be .
imposed on the end-~bsaring piles supporting the abutments.
These forces, combined with movement of subscil due to
strain imposed by the embankment loading, will generally
tend to displace the piles laterally and can cause rota-
tion of the abutments. In view of this, we recommend

that consideration be given to supporting the extreme &nda f” f

of the wing walls on end~bearing piles. Case histories
have shown that this will improve the stability of the
abutment in the longitudinal direction.

The pile length for the east abutment listed in pesign
Drawing #3 should be increased from 61 feet to 65 feet.

B. Ly
Senior Engineer

For:

M., Devata
Supervising Engineer

BL/MD/gs

cey

W. Kulmatickas
C. Bmith

D. Jarvis

D. Aspinwall

Fil&a‘/
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Mr. A. Radkowski Soil Mechanics Section

Design Engineer Engineering Materials Office
gtructural Office ~ Room 315, Central Building

2nd Floor, West Building
' 79 02 26

Re: Leeburn Creek Bridge
Wnpu 19*76“‘04’ Sit& 383"‘122
Hwy. 638, District 18, Sault Ste., Marie

' We have reviewed the final bridge plan drawings dated
Pecember, 1978 for the above mentioned structure.

The final structure plan is basically identical with the pre-
liminary plan dated 78 10 04. Accardingly;'wa refer you to
our memorandum dated 78 11 07 and recommend proper adherence
to its contents.

V. RKorlu
Project Engineer

VK/gs @

gos  Piles



Mr. E. Van Beilen 80il Mechanics Section

Head, NMerthern and NW Section Engineering Materials Office
Structural Office Room 315, Central mui&ﬂing
2nd Floor, West Building
o T8 1L 07

Radkowski

Re: Leeburn Creek Bridge

W.FP. 19-76-04, Site 385-122
District 18, Sault Ste., Marie

We have reviewed the Prelimmnary Bridge Plan Drawing 33&*1%2~P1:
for this project. Our comments are as follows. R

1.

2.
3.

4.

of the west abutment pile cap, Such a scheme could be

poulders and other debris in the river bed in the viaimrﬁy"
of the existing abutments and piers should be ﬁmmplmt&ly '
removed prior to placing fills and pile driving, '
The piles should be fitted with reinforced tips.

A dewatering scheme may be reguired for the amnﬁﬁrumﬁimn

composed of interlocking steel sheeting driven into tha
clay deposit to an elevation of 642,

The approach £ills should be constructed and left in
place for as long a period as permitted by project
scheduling, preferably not less than three months,

B. Ly
Senior Engineex

Por: M., Devata
Supervising Engineer
BL/MD/gs

e

D.A. Jarvis
D. Aspinwall

Fila&



Ministry of . w )
Transporiation and .

“ Communications
Ontario _ Memorandum
To: Mr., W. Kulmatickas From: Spil Mechanics Section
Head, Structural Section Engineering Materials Office
Northwestern Region Room 315, Central Building
Thunder Bay _ ,
Altention: , Date: 78 08 11 : )
“Our File Rel. ) In Reply to V\
Subject: Re: Foundation Investigation Report for

Proposed New Structure at the Crossing of
Leeburn Creek and Hwy. 638 '
W.P. 19-76-04, Site 388-122

District 18, Sault Ste. Marie

The Ministry retained Dominion Soil Investigation Inc. to
carry out a foundation investigation at the above mentioned
site to provide factual data on the subsoil and the ground-
water conditions, as well as to provide recommendations for
the structure foundations and the related earthworks. The
Consultant has recently submitted a foundation report. Our
comments with regard to this report are as follows.

1. The structure should be supported on cend-bearing piles
driven to bedrock surface. In our opinion, steel H sections
would be more suitable than tubular piles because of the
artesian conditions encountered in the granular layer im-
mediately above bedrock and the negative skin friction
induced on the piles by the consolidation of the compres-
sible layer.

2. The pile capacity should be reduced by 15% to account for
the additional loads due to negative skin friction.

3. The existing rip-rap at the abutment locations where
piles are to be driven should be removed prior to pile
driving.

4. The additional fills required to raise the profile grade
would induce large settlements in the underlying subsoil,
Therefore, it would be advantageous that the approaches
could be preloaded for as long a period as permitted by
project scheduling.

The foundation report, in general, appears to be satisfactory
for your design purposes. Should you reguire further clarifi-
cation, please contact us.

E. 1(//
B. Ly
Senior Engineer
BL/gs
cec:  C.M. Smith E. Van Beilen R.S. Pillar
D.A. Jarvis G.A. Wrong R. Hore
W.A. Stewart B.J. Giroux Files v
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