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FOUNDATION INVESTIGATION REPORT
For
East Connection
Kenora By-Pass to Hwy. 17
W.P. 641-89-02, Site 415-238
Highway 17, District 20, Kenora

INTRODUCTION

This report contains the results of a foundation investigation carried out at the
above mentioned site. The field work for this project was carried out between
92 04 06 and 1992 04 14, and comprised of seven boreholes and Dynamic Cone
Penetration Test adjacent to five of these boreholes. However, boreholes 1 to
3 were advanced during the previous investigation by Terraprobe Limited.

Boreholes were advanced to a maximum depth of 6.5 m (E1: 340.5) below the
existing ground level using a diamond drill and BW casing.

SITE DESCRIPTION

The site under investigation is located at the east connection of Highway 17 and
Kenora By-Pass (Hwy. 17A) which is approximately 20 km east of Kenora, near
Longbow Lake.

The topography of the area is rolling, however, within the bridge location, it
slopes southerly. The area in the vicinity of the site is rural in nature and

consists of forest, bushes and swamps to the east. The proposed alignment of the
bridge traverse through the rock outcrops at several locations.

SUBSURFACE CONDITIONS
General

The soil stratigraphy at this site varies from location to location and the
underlying subsoil consists of shallow cover (0.4 m to 3.8 m) of compact to very
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dense gravelly sand deposit or granular fill overlies granodiorite bedrock of the
Superior Province. However, in some locations, stiff to very stiff silty clay
underlies the topsoil or the gravelly sand deposit. For classification purposes,
‘the soils encountered at this site can be divided into four different zones.

a) Gravelly Sand, Some Silt (Fill)

b) Gravelly Sand, Some Silt, Occasional Boulders
c) Silty Clay, Occasional Silt Seams

d) Granodiorite Bedrock

The subsurface conditions encountered during the course of the investigation,
together with the field and laboratory test results are shown on the Record of
Borehole Sheets contained in the Appendix of this report. A profile section and
three stratigraphical sections are shown on Drawing No. 6418902-A. This drawing
also shows the locations and elevations of the borings. Description of the
strata encountered are given below.

Gravelly Sand. Some Silt (Fill)

This fi11 which was placed to raise the finished grade of the existing Highway
17 was encountered near the east end of the proposed bridge. The thickness of
the fill varies from 0.6 m to 2.7 m and extends to elevations 345.5 to 343.5.
This fi1l was observed to be in compact to dense (11 blows/0.3 m to 31 blows/0.3
m) state of denseness, however, fill under the existing Highway 17 was observed
to be in very dense (133 b1ows/b.3 m ) state of denseness.

Gravelly Sand, Some Silt. Occasional Boulders

In majority of the area, this gravelly sand deposit was encountered immediately
below the topsoil. The thickness of this deposit varies from 1.6 m to 1.8 m and
extends to elevations 346.9 to 343.7. The results of the Grain Size Distribution
Test carried out on representative soil samples are shown on Figure 1 in an
envelope form. These results indicate that this deposit is predominantly
composed of sand (47% to 71%) and gravel (19% to 32%). However, the upper part
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of 0.6 m to 0.8 m of this deposit in boreholes 101 & 103 may be classified as
silty sand. The Standard Penetration Test values vary over a wide range (19
blows/0.3 m to 56 blows/0.3 m) and indicate compact to very dense state of
denseness.

‘Silty Clay, Occasional Silt Seams

This silty clay layer was encountered only in three boreholes (1, 103 & 104)
Tocated near the proposed west pier. The thickness of this layer varies from 1.1
m to 2.5 m. The natural moisture content was observed in the range of 27.5% to
33.6% with an average value of 29.3%. The Atterberg Limit Test results are shown
on Figure 2 and these results indicate liquid 1imit in the range of 44 to 49 and
plasticity index in the range of 24 to 28. The consistency may be classified as
stiff to very stiff.

Granodiorite Bedrock

The rock cores were obtained using BXL core barrel and the description of the
bedrock is included in the Appendix of this report.

The elevation of the bedrock within the bridge site varies from E1: 351.2 to El:
343.5 with rock outcrops at several locations. The RQD values measured from BX
cores indicate that the quality of the bedrock improves with the depth. The
upper 0.6 m may be described as very poor to poor (RQD 0% to 45%) quality rock
and below this depth, it may be described as fair to excellent (RQD Values 52%
to 100%). The bedrock at this site may be classified as unweathered to slightly
weathered granodiorite of the Superior Province.

Groundwater Conditions

The groundwater measurements were taken 1in open boreholes during the
investigation and all the boreholes, with the exception of 1, 2, 3 & 108, were
observed to be dry. However, the water level in boreholes 1, 2, 3 & 108 could
not be established due to the presence of drill fluid (water) in the hole.



DISCUSSION AN OMMENDATIONS
General

It is proposed to construct an underpass at the intersection of Hwy. 17 and
Kenora By-Pass (Hwy. 17A) east end to carry Highway 17A eastbound traffic over
Highway 17 westbound Tanes. In the vicinity of the intersection; the east and
westbound Tanes of Highway 17A will be constructed along separate horizontal and
vertical alignments.

The bridge will be a three span (24.0 m end spans and 70.0 m centre span)
concrete structure. The end spans will be constructed in the form of a cellular
foundation by connecting the abutment and pier, and filled with concrete to
counteract the loads imposed by the relatively Tlonger centre span. The
foundations for the bridge is proposed to be placed at elevation 343.0.

The finished grade of the underpass at the west end will be set at E1: 351.05 and
at the east end, it will be set at E1: 350.66. In the vicinity of the bridge,
the finished grade of the Highway 17 westbound lanes is expected to vary between
E1: 340.07 and E1: 344.85.

Structure Foundation

Considering the type of foundation and the depth (E1: 343.0) at which it is
proposed to be placed, it is recommended that the foundation be designed assuming
a factored bearing capacity at U.L.S. of 10,000 kPa. Bearing capacity at S.L.S.
Type II will not govern because the loads required to produce detrimental
settlement of the structure will be much larger than the recommended values for
factored bearing capacity at U.L.S.

Earth pressure should be computed as per Section 6.6.1.2.2 of the code and an
unyielding foundation condition may be assumed for the computations. The
Granular "A" or "B" backfill should be in accordance with the Special Provision
No: 109F03. The following parameters are recommended for the granular backfill.



Granular "A"  Granular “B"
Angle of Internal Friction ‘ ¢ = 35° @ = 30°
Unit Weight (kN/m®) y = 22.8 y = 21.2

An unfactored coefficient of friction value of tan 30° may be assumed for the
estimate of the sliding resistance. However, if adequate resistance against
sliding cannot be mobilized, dowels may be used at the concrete and rock
interface. '

Approach_Embankment

The maximum height of approach fil1l above the existing ground level at the east
abutment is expected to be 4.0 m to 4.6 m, however, at the west abutment, it will
be about 1.5 m. No major stability problems are anticipated for the approach
embankments constructed with 2 horizontal to 1 vertical side slopes. The fill
should consist of well compacted acceptable material. The topsoil as well as any
spongy or soft areas observed within the width of the embankments should be
removed before placing the fill.

Other Considerations

The total depth of excavation is expected to vary from about 2.8 m to a maximum
of 8.6 m. However, the excavation in rock itself is expected to vary from about
0.5m to a maximum of 8.2 m. No major stability problems are anticipated for the
excavation in the overburden material with 2H:1V side slopes, however, the
excavation in rock should be according to the current MTO practice.



MISCELLANEQUS

The field work for this investigation was carried out under the supervision of
M. Vasavithasan, Foundation Engineer. The equipment used was owned and operated
by Kenora Soil Drilling Ltd. This report was prepared by M. Vasavithasan,
Foundation Engineer, reviewed by Mr. P. Payer, Senior Foundation Engineer, and
approved by Mr. M. Devata, Chief Foundation Engineer.

A M. Vasavithasan, P. Eng.

/77 N yrot

M. Devata, P
Chief Foundation Engineer




APPENDIX



7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM
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EXPLANATION OF TERMS USED IN REPORT

N VALUE:

THE STANDARD PENETRATION YESY {5PT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmm Q.0 5PLIT BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 53.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS5 THAN 0.3m N VALUES ARE INDI

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS M.

CATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT | S1mm O #0° CONE ANGLE ) DRIVEN BY 475 3
IMPALT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FUR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

#

ONSISTENCY ;. COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

IR

012

12 -25

25~ 50

50 - 100

100 - 200 =200

VERY SOFY

SOFF

FIRM

STIEF

VERY STIFF HARD

COHESIONLESS SOILS ARE DESCRIBED ON

THE BASIS CF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

N {BLOWS/0.3m)

0 -5

510

10 - 30

30 - 50

=50

VERY {DOSE

{DOSE

COMPACT

DENSE

VERY DENSF

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

I

MODIFIED RECOVERY:

COVERY: SUM OF ALl RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS 4 PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 15

| rao %) 0 - 25 25-50 | 50-75 75 - 90 90 - 100
VERY POOR|  POOR Falp GOOD | EXCEUENT
DINTING AND BEDDING :
SPACING 50mm 50 - J00mm) 0. 3m - 1 tm - dm =3m
IOINTING  |VERY CIOSE]  CIOSE | MOD.CLOSE]  WIDE | VERY WiDF
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

5§ SELIT SPOON TP THINWALL PISTON m,  kea"!
WS WASH SAMPLE OS5 OSTERBERG SAMPLE Ce 1
ST SLOTTED TUBE SAMPLE R C  ROCK CORE s ]
BS BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cy 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢ m/s
T W THINWALL OPEN F S FOIL SAMPLE H m
T, 1

STRESS_ AND STRAIN v Y
Uy, kPa  PORE WATER PRESSURE oy  kPa
fy ) PORE PRESSURE RATIC o kea
o kpa TOTAL NORMAL STRESS kit kpo
T’ kfa  EFFECTIVE NORMAL STRESS ¢’ kpa
T kra  SHEAR STRESS ' -*
%% .9 kP PRINCIPAL STRESSES <y kpa
€ % LINEAR STRAIN by “*
€ €, .8, % PRINCIPAL STRAINS L kba
3 kpo MODULUS OF LINEAR DEFORMATION %, kfa
G kPo MODULUS OF SHEAR DEFORMATION 5’ 3
s } COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SOIL

R kg/m’ DENSITY OF SOLID PARTICLES e L% vOID RATIO
A KN/m® UNIT WEIGHT OF SDLID PARTICLES n 1% POROSITY
A, ka/m® DENSITY OF waTer w L% WATER CONTENT
%, kn/m® UNIT WEIGHT OF waTER Sy % DEGREE OF SATURATION
P kg/m’ DENstTY OF SOIL wo % LIQUID LMIT
Y kN/m UNIT WEIGHT OF s w, % PLASTIC LiMIT
g kg/m® DENSITY OF DRY SOIL we % SHRINKAGE LIMIT
7& kn/o® UNIT WEIGHT OF DRY SOIL b % PLASTICITY INDEX = W ~ Wp
Rat kg/m® BENSITY OF SATURATED SOIL Y 1 UQUIDITY INDEX * mw“wp
Yiar  kN/MT UNIT WEIGHT OF SATURATED 501 ' LIV
P' kg/m DENSITY OF SUBMERGED SOIL 'e 1 CONSISTENCY INDEX: ~b—
Y’ kN/m® UNIT WEIGHT OF SUBMERGED SOIL Crox 1% VOID RATIOIN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT Of CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOUDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
AFPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH
SENSITIVITY = -c;!r’-

€min 1% VOID RATIO IN DENSEST STATE
y DENSITY INDEX = emg:: v
[ mm GRAIN DIAMETER

Dpy mm f PERCENT - DIAMETER

gy 1 UNIFORMITY COBFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
g m¥s  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i 1 HYDRAULIC: GRADIENT

k m/s  HYDRAULIC CONBUCTIVITY

J k/m® SEEPAGE FORCE
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RECORD OF BOREHOLE No 1 101 METRIC
WP, _641 — 89 - 07 LOCATION STA, 30 + 860.7; O/S 6.8m LT. CL. HWY. 17A EBL ORIGINATED BY.R.P
DIST w20 HWY LT R 174 BOREHOLE TYPE _CONE TEST & NW CASING COMPILED BY .. .M.Y
DATUM _GECDETIC DATE 90,05 22 CHECKED BY...E.E
SOIL PROFILE sapes | 5 | 2 | BIRS Ror g o — =
ol & PusTC  wosnee  HOUO | b T | REMARKS
= w | 22] @ 20 40 80 190 EONTENT 22
Q a w g - \ i i i 1 wP w WL D; &
ELEV Elulw| 31951 & [SHEAR STRENGTH kPo R — GRAIN SIZE
DERTH DESCRIPTION 2|21 E | S35 G |ouwcowmen  + sE0 vave ,  |DISTRIBUTION
ez 5 | EO| 2 | ouek TRaxi X LaB vaNE [WATER CONTENT (%) s R
347.3| Ground Surfoce i : o 20 a0 €0 80 100 20 40 60 kN/milor SA 81 CL
00 e EE RS \ ¢
sot T 347
mmmmmmmm 1
Ly
A 2 ss |13 o
SILTY CLAY, .
R X L4 J46
Occasional Silt Seoms ]
sorf ﬁ, 3{ss | n \ © o 1 37 &2
L N,
e T T35 /25em] 345
mmmmmmm m v
Jne 6 Boulders M
27
cmnon:omrs BEDROCK 5 | re | rec HQD = 100%
3439 Unwegthersd 4 80 1 100%] 344
34 End of Borehole

ote:
Woter Level Not Estoblished

Formerly BH §1 of
Terroprobe Report

+3 45 Numbers refer to
* T T Sensiiivity

0
15605 (%) STRAIN AT FAILURE
10
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GOntorie
RECORD OF BOREHOLE No 2 10F 1 METRIC
w.p, 841 - 89 ~ O LOCATION STA. 30 + B89.8; 0/5 0.6m LT. CL. HWY. 17A EBL ORIGINATED BY_R.P___
DIST 20 MWY 17 & 17A BOREHOLE TYPE _BQ ROCK CORING COMPILED BY ..MV
DATUM _GECDETIC DATE 90 05 22 CHECKED BY 2P
SOIL PROFILE sampLEs | & | 3 I (SO ENETRATION Tt
avl o ,_'m"‘,sr c Wf byt l;:g REMARKS
5 w | 25| 9 20 40 60 80 100 [ SNET T0 1 ZE %
m — h 1 i 1
ELEV OESCRIPTION Bl w| 3 |25] & [SHEAR STRENGTH kPo M SRAN SizE
GEPTH -2 B * | 53] & |o unconenen + FIELD VANE ¥
g2 - . E8| 2 | avek TaxaL_ x 1 v |WATER CONTENT () sf @)
346.9 | Rock Outerop vi : o 40 60 80 100 20 40 60 | kN/nmilgr sA %1 CL
0.0 ! %"ﬁte N RAD = 100%
) 2 | RC | REC RQD = 100%
Ba |100%
4 346
CRANODIORITE BEDROCK
Unweathered =g 3 ;g fggx RQD = 100%
4R 4 | RC | REC 345 RQD = 100%
ga | 100%
e
4 5 | re | rec RAD = 100%
3439 Yy 8o | 100% 344 ,

3.0 4 End of Borehole

ote:
Water Level Not Established
Formerly BH §2 of
Terroprobe Report

+'!, ¥

5 , Numbers refer o
Swnsitivity

20
15¢$5 (%) STRAN AT FAILURE
1
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RECORD OF BOREHOLE No 3 101 METRIC
W,P. _B41 — BY - 0F LOCATION STA. 30 + 809.3; 075 3.6m LT, L. HWY, 17A EBL L ORIGINATED BY_R.P_. .
pIsT....... 20 HWY. 17.& 17A BOREHOLE TYPE _NW_CASING COMPILED BY _ MV
DATUM _GEQDETIC DATE 9008 21 CHECKED BY PP __
o 10 T OYNAMIC GONE PENETRATION
AMPLES 7 wd NATURAL,
SO FROFILE SAMPLE 2wl ¥ RESISTANCE FLOT > AT osmee Lo r.:'g REMARKS
5 38 7| » o e o w |0 L 25| «
" =
ELEV SescaPTion alid|w|3|25] & [sHear stReNeTH WPo | CRAN SIZE
DEPTH miZE| =1 3| 8F] % | o UNCONFINED + FIELD VANE 7
~ g 2" 5 %3 2 e ouck tRaxaL e vane  [WATER CONTENT (%) 3 %
346,1| Ground Surface v : o 40 B0 80 100 20 40 60 kN/miiGR 54 St CL
T P ———
o0 GRAVELLY as%?con. Sorme Silt, 1]ss) 1] = by
345.5 Compact ¢ oy y G - :
TIER | | o
3re TREC100% | 40 q
71 4 | rRC | REC RAD = 93%
GRANQDIQRITE BEDROGK Ba | 100%
Unwaothered s | re | mec 544 ROU = 100%
% 6o | 100% :
@ 8| ”e | ReC RUD = 100%
5429 80 | 100% 343 '

3.2 End of Borehole
-
Note:
Water Level Not Estoblished
Fotrvarly BH § 3 of

Terroprobe Report

3 5 Numbers refer fo 20
4 :
VX T gamativlly 1545 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 101 1 OF 1 METRIC
w.p, _B41 - B - 02 LOCATION STA. 30 4 794.2: 0/S 7.8m RT, Gl HWY. 17A EBL ORIGINATED BY. MY
ISt 20 HWY 17 & 174 BOREMOLE TYPE _CONE TEST & BW CASING COMPILED BY . MV
DATUM _GEQDETIC DATE 92.04 07 % 08 CHECKED BY PP _
* o> ud NAMIC CONE PENETRATION
SQIL PROFILE SAMPLES Ew 2 g‘ésnsmncé’ prE [ Spney I REMARKS
2 IOHSTURE =
- w | 35| @ 20 40 g0 g0 sgo | comr BT 28 "
m prairiy 1 1 ] L 1
ELEV DESCRIPTION gl | 2|85 & [sHEar sTRENGTH kP F LlF (CRAIN size
DEPTH =lZ > =135 < |© UNCOMINED + FIELD VANE' ¥
gl217 . 2G| 2 o ouek axa, x g vane [WATER CONTENT (%) | O
340.8| Ground Surface A ? o 40 60 B0 100 20 40 60 | kN/milgr sa stocL
0.0 Topsol o] paY
_______ »
Rools 18 349
1] ss | s2 i
A i 1204 25em
BILTY SAND, Some Grovel, L 4,
Boulders, 2.3 [P NP 348
Compait to Very Danse LE>
"Bl 3 1 ss | 60 | /10em
h
3469 1 347
29 7
4 | me | REC RGD = 0%
BY | 83%
346
CRANQDIORITE BEDROCK
Unweothered
5 | RC | REC 45 "OD = 45%
ax | 95%
344
3436
6.2 | End of Borehole

Note:
Borenhole Wos Dry on

92 U4 14

W3

5, Numibars refer fo
" Sensiivity

20
15;{»5 {%) STRAIN AT FAILURE
0
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RECORD OF BOREHOLE No 102 1 0F 1 METRIC

w.p, ._B&l - 83 - 02 LOCATION STA, 30 + BOl.4: 0/5 7.8 LT, CL. WWY. 17A EBL " ORIGINATED BY. M.V
DIST 20, HWY LT & 7R BOREHOLE TYPE _BW CASING COMPILED BY ..M.V
DATUM _GECDETIC DATE 92 04 08 CHECKED BY PP
[3 m DYNAMIC CONE PENETRATION -
SO PROFILE SAMPLES EM z RESISTANCE PLOT M pus NATURAL uauo h% REMARKS
5 g¥5| 7| 2 4 e wow [T TP US|«
- o
ELEV DESCRIPTION Bl w |3 |25| 3 [sHear sTRENGTH ko S —— SRAN SIZE
GEPTH =121 2| | 851 & |]o uncowenen + FIELD VANE 7
éﬁf 2|7 |- %8 2 | uick TRIAXIAL  x LAB VANE [WATER CONTENT (%) 3 (%)
3516 Ground Surfoce 7 = 2 20 40 60 80 100 20 40 60 | &N/mlR sA S CL
3578 Topsuil o ORY
0.4 351
Re | REC ROD = 13%
Bx | e7%
GRANODIGRITE BEOROCK re | nee 250 RQb = 80%
Unweathered BX | 93X
RC | REG ROD = 88%
Bx | 88% 348
re | rec RGD = 90%
Bx | ogx

L
3.4} End of Borshole

ote:
Borehole Wos Dry on
92 04 T4

3 %, Rumbers refer to

126
R g ity :535 (X) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 103 tort  METRIC
WP, 641 ~ 89 - 02 LOCATION STA. 30 + B18.2; 0/S 7.8m RT, 1. HWY. 17A EBL ORIGINATED BY M.V
DIST.... 20 HWY 17 & 17a BOREHOLE TYPE _CONE TEST & BW CASING COMPILED BY MY
DATUM GEQDENC DATE 92 04 09 & .10 CHECKED BY _ B P |
SOIL PROFILE saMPLES | B | B | RiSeace pLor o o J— "
Funl & pusw wosme U0 | =X | REMARKS
B K2 I 20 40 60 80 100 [0 T T} ZE &
o - 1 fy i 1
ELEV DESCRIPTION AENELE: Z [SHEAR STRENGTH KPo D B SRAIN SizE
OEPTH = I S o Z | = | o UNCONFINED + FIELD VANE S
1EI €8] 5 | ouck mam x us vae [WATER CONTENT (%) 7 | &
347.5| Ground Surfoce v : = 20 40 60 80 100 20 40 60 | kN/milGR SA SI CL
0.0 Topsoit I pRY \
e o oo e s i o] &
SILTY SAND, Some Groval, AR 347
3464 Campaet WY es ! o
1 SILTY CLAY, Trace of Sond, :/
346
Qecosione! Silt Seoms, :‘ // 21 ss 19 ot
3454 SHiFf ta Very Stiff §
21 .
ol
=3 5% | 56 3458 32 47 (21)
GRAVELLY SAND, Some Sitt, 5 M""-w---..._
Very Dense ,{;p 1204 28em
.b. 4| 88 56
N 344
343.7 W
343.3]  GRANODIORITE BEDROCK 4 5 | rC | REC |75% RQD = 0%
4,21 End of Borehole
‘NO!H:
Borehule Wos Dry on
97 04 14
+3 5 Numbers refer fo

]

" Sensitvily

20
1545 (%) STRAIN AT FAILURE
10




Mintstry of

Transporiation Fuundation Design
Dntaris
RECORD OF BOREHOLE No 104 10F 1 METRIC
W.p, _B4l - 89 - 07 LOCATION ST 30 4 BISS. 0/% 7.8m LY. CL. HWY. 17A EBL ORIGINATED BY. M.V
DIsT.....20 HWY_ 17 & 17A BOREHOLE TYPE _CONE TEST & BW CASING COMPILED BY .MV
DATUM GEQRETIC DATE 92 04 10 CHECKED BY._ PP
3 T BYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES EM 6 RESISTANCE PLOT b ;«mm m‘, mg REMARKS
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0
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-
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*
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ROCK CORE DESCRIPTION
WP_641-89-02

Page 1 of 2

__CORE DESCRIPTION

DESCRIPTION

3.05-3.51
3.51-6.17

3.05-6.17

GRANODIORITE (chlorite-bearing and gneissic), greyish orange pink to
medium dark grey; coarse to medium grained; strong; unweathered to slightly
weathered (moderately weathered, 3.48-3.51 m); fractures moderately close to
extremely close spaced, flat to near vertical, undulating to planar, smooth to rough.

0.38-1.14
1.14-1.91
1.91-2.67
2.67-3.43

0.38-3.43

GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish
orange pink; coarse to medium grained; strong; unweathered to slightly
weathered; fractures moderately close to very close spaced, flat to near Vertical,
undulating to planar, smooth to rough.

3.40-6.45

3.40-6.45

GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish
orange pink; coarse to fine grained; strong; unweathered to slightly weathered;
fractures moderately close to close spaced, flat to near vertical, undulating to
planar, smooth to rough.

1.91-2.67
2.67-3.43
3.43-4.19
4.19-4.95

*CR = CORE RECOVERY ~ (NOTE: Depths are approximated where core recovery is less than 100%)

*RQD = ROCK QUALITY DESIGNATION

1.91-4.95

GRANODIORITE (chlorite-bearing and gneissic), medium dark grey; coarse to
fine grained; strong; unweathered to slightly weathered; fractures moderately
close to very close spaced, fiat to dipping, planar to undulating, smooth to rough.

Logged by: DAW, Soils and Aggregatés Section



ROCK CORE DESCRIPTION

WP_641-89-02

Page 2 of 2

'CORE RECOVERY

CORE_DESCRIPTION_

4.95-5.72

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

93

93

DEPTH % % DEPTH
BH# |RC# (m) CR* | RQD* (m) DESCRIPTION
106 1 2.08-2.84 80 69 2.08-5.13 GRANODIORITE (chiorite-bearing and gneissic), medium dark grey; coarse to
2 2.84-5.13 100 79 medium grained; strong; unweathered to slightly weathered; fractures moderately
close to very close spaced, flat to near vertical, undulating to planar, smooth to
rough.
108 1 2.67-3.43 88 65 2.67-5.72 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish
2 3.43-4.19 95 47 orange pink; coarse {o fine grained; strong; unweathered to slightly weathered;
3 4,19-4.95 95 77 fractures moderately close to very close spaced, flat to near vertical, planar to

uhdulating, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

' Logged by: DAW, Soils and Aggregates Section
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (5PT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.0D SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF b3.5‘<g, FALLING
FREELY A DISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN ©.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS .

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { 51mm 0.0, 60° CONE ANGLE ) DRIVEN BY 475
IMPACT ENERGY ON "a' $IZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 1S MEASURED A5 THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DEMSENESS,

CONSISTENCY !

COHESIVE SOI1LS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

[, (kra) 0- 12 12 - 25 25~ 50 50 -100 | 100-200] >200
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COHMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS :
[N (BLows/0aml] 0 - 5 5-10 10 - 30 30 - 50 > 50
VERY LOOSE| (QOSE | COMPACT | DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / QR STRENGTH,
&ESQVERJ‘ SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH QF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECQOVERY, 15

| “®Ra0 (%) 0 -25 25- 50 50 - 75 75 - 90 90 - 100
VERY POOR|  FOOR FATR GOOD | EXCELLENT
IOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm] 0.3m - Im Im - 3m >3m
JOINTING  |VERY CLOSE| CLOSE | MOD. CLOSE]  WIDE | Verr wive
BEDDING VERY THIN THIN MEDIUM THICK VERF THICK

 ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF $0IL

55 SPLIT SPOON TP THINWALL PISTON v kPa™'  COEFFICIENT OF VOLUME CHANGE
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ST SLOTTED TUBE SAMPLE R C ROCK CORE < 1 SWELLING INDEX
B 5 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Ca ¥ RATE QF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE PM TW ADVANCED MANUALLY e, m2/s COEFFICIENT ,Of CONSOUDATION
T W THINWALL OPEN f 5 FOH SAMPLE H m DRAINAGE PATH
T, i TIME FACTOR
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FOUNDATION INVESTIGATION REPORT
For
East Connection
Kenora By-Pass to Hwy. 17
W.P. 641-89-02, Site 415-238
Highway 17, District 20, Kenora

INTRODUCTION

This report contains the results of a foundation investigation carried out at the
above mentioned site. The field work for this project was carried out between

92 04 06 and 1992 04 14, and comprised of seven boreholes and Dynamic Cone
Penetration Test adjacent to five of these boreholes. However, boreholes 1 to
- 3 were advanced during the previous investigation by Terraprobe Limited.

Boreholes were advanced to a maximum depth of 6.5 m (E1: 340.5) below the
existing ground level using a diamond drill and BW casing. '

SITE DESCRIPTION

The site under investigation is located at the east connection of Highway 17 and
Kenora By-Pass (Hwy. 17A) which is approximately 20 km east of Kenora, near
Longbow Lake.

The topography of the area is rolling, however, W1th1n the bridge location, it
slopes souther1y The area in the vicinity of the site is rural in nature and
consists of forest, bushes and swamps to the east. The proposed a1xgnment of the
bridge traverse through the rock outcrops at several locations.

SUBSURFACE CONDITIONS

P AL I8 PRI el g

General

The soil stratigraphy at this site varies from location to Tocation and the
underlying subsoil consists of shallow cover (0.4 m to 3.8 m) of compact to very



dense gravelly sand deposit or granular fill overlies granodiorite bedrock of the
Superior Province. However, in some locations, stiff to very stiff silty clay
underlies the topsoil or the gravelly sand deposit. For classification purposes,
“the soils encountered at this site can be divided into four different zones.

a) Gravelly Sand, Some Silt (Fill)

b) Gravelly Sand, Some Silt, Occasional Boulders
c) Silty Clay, Occasional Silt Seams

d) Granodiorite Bedrock

The subsurface conditions encountered during the course of the investigation,
together with the field and laboratory test results are shown on the Record of
Borehole Sheets contained in the Appendix of this report. A profile section and
three stratigraphical sections are shown on Drawing No. 6418902~Af This drawing
also shows the locations and elevations of the borings. Description of the
strata encountered are given below.

Gravelly Sand, Some Silt (Fill)

This fi11 which was placed to raise the finished grade of the existing Highway
17 was encountered near the east end of the proposed bridge. The thickness of
the fill varies from 0.6 m to 2.7 m an¢ ~xtends to elevations 345.5 to 343.5.
This fill was observed to be in compact to dense (11 blows/0.3 m to 31 blows/0.3
m) state of denseness, however, fill under the existing Highway 17 was observed
to be in very dense (133 blows/0.3 m ) state of denseness.

Gravelly Sand, Some Silt, Occasional Bouigers

In majority of the area, this gravelly sand deposit was encountered immediately
below the topsoil. The thickness of this deposit varies from 1.6 m to 1.8 m and
extends .o elevations 346.9 ¢ 343.7. The results of the Grain Size Distribution
Test carried out on representative soil samples are shown on Figure 1 in an
envelope form. These results indicate that this déposit is predominantly
composed of sand (47% to 71%) and gravel (19% to 32%). However, the upper part

* SHEET NO 157 OF THE CONTRACT DWG'S



of 0.6 m to 0.8 m of this deposit in boreholes 101 & 103 may be classified as
silty sand. The Standard Penetration Test values vary over a wide range (19
blows/0.3 m to 56 blows/0.3 m) and indicate compact to very dense state of
denseness.

$i1ty Clay, Occasional Silt Seams

This silty clay layer was encountered only in three boreholes (1, 103 & 104)
located near the proposed west pier. The thickness of this layer varies from 1.1
mto 2.5 m. The natural moisture content was observed in the range of 27.5% to
33.6% with an average value of 29.3%. The Atterberg Limit Test results are shown
on Figure 2 and these results indicate liquid Timit in the range of 44 to 49 and
plasticity index in the range of 24 to 28. The consistency may be classified as
stiff to very stiff. ‘

Granodiorite Bedrock

The rock cores were obtained using BXL core barrel and the description of the
bedrock is included in the Appendix of ‘this report.

The elevation of the bedrock within the bridge site varies from E1: 351.2 to El:
343.5 with rock outcrops at several locations. The RQD values measured from BX
cores indicate that the quality of the bedrock improves with the depth. The
upper 0.6 m may be described as very poor to poor (RQD 0% to 45%) quality rock
and below this depth, it may be described as fair to excellent (RQD Values 52%
to 100%). The bedrock at this site may be classified as unweathered to slightly
weathered granodiorite of the Superior Province.

Groundwater Conditions

The groundwater measurements were taken in open boreholes during the
investigation and all the boreholes, with the exception of 1, 2, 3 & 108, were
observed to be dry. However, the water level in boreholes 1, 2, 3 & 108 could
not be established due to the presence of drill fluid (water) in the hole.



MISCELLANEQUS

The field work for this investigation was carried out under the supervision of
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approved by Mr. M. Devata, Chijef Foundation Engineer.

P. Payer, P. En.. _
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M S. Devata, P Eng. :
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UNIFIED SOIL CLASSIFICATION SYSTEM
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I 2 3 4 5 1o 20 3 40 270 200 140G 100 §G50 40 30 20 6 108 4 ' oW W m 0A vy
MINISTRY SIEVE DESIGNATION { Imperiol)
@ Ministryof GRAIN SIZE DISTRIBUTION FIG No
ransportation
WP 641-89-02
Ontario GRAVELLY SAND, some sict = | -




Oct 75, FF-5-21

60
50 /
. /

40 / ‘
2 Cl
&
[al
z
5 30
G @
g ct n LEGEND

/ BH SAMPLE | SYMBOL
20
: 103 2 u
104 3 L
/ MH OH
10 //
o ——— NN g .
I caxa\\\W
/' M Ol
ML (833
00 0 2?)/ 30 40 50 60 70 80 0 160
LIQUID  LEMIT %
Minisry ot PLASTICITY CHART |FIG No 2
‘ ‘ W P 641-89-02
Ontarto : SILTY CLAY, OCCASIONAL SILT SEAMS




ROCK CORE DESCRIPTION
WP _ 641-89-02

Page 10f2

CORE RECOVERY ﬁ

CORE DESCRIPTION

I———'—T)"E'ﬁ"r‘r % DEPTH
BH# |RC# {m) CFi* RQD* (m) DESCRIPTION
! n 1 3.05-3.51 83 0 3.05-6.17 GRANODIORITE (chlorite-bearing and gneissic), greyish orange pink to
2 3.51-8.17 95 45 medium dark grey; coarse to medium grained; strong; unweathered to slightly
weathered (moderately weathered, 3.48-3.51 m); fractures moderately close o
extremely close spaced, flat to near vertical, undulating to planar, smooth to rough.
102 1 0.38-1.14 67 13 0.38-3.43 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish
2 1.14-1.91 93 60 orange pink; coarse to medium grained; strong; unweathered to slightly
3 1.91-2.67 88 88 weathered; fractures moderately close to very close spaced, flat to near vertical,
4 2.67-3.43 undulating to planar, smooth to rough.
3.40-6.45 3.40-6.45 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish
orange pink; coarse to fine grained; strong; unweathered to slightly weathered;
fractures moderately close to close spaced. flat to near vertical, undulating to
planar, siiivoth to rough.
1.91-2.67 1.91-4.95 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey, coarse to

2.67-3.43
3.43-4.19
4.13-4.95

*CR = CORE RECOVERY
*RQAD = ROCK QUALITY DESIGNATION

93

93

fine grained; strong; unweathered to slightly weathered; fractures moderately
close to very close spaced, flat to dipping, planar to undulating, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Sails and Aggregates Section

Ol



ROCK CORE DESCRIPTION
WP 641-89-02

— — Page 2 of
CORE RECOVERY CORE DESCRIPTION ‘ ;
DEPTH % % | DEPTH |
BH# |RC# {m) CR* | RQD* {(m) DESCRIPTION ;
106 1 2.08-2.84 80 69 2.08-5.13 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey; coarse to
2 2.84-5.13 100 79 medium grained; strong; unweathered to slightly weathered; fractures moderately
close to very close spaced, flat to near vertical, undulating to planar, smooth to |
| rough. §
108 1 2.67-3.43 88 65 2.67-5.72 GRANODIORITE (chlorite-bearing and gneissic), medium dark grey to greyish i
2 3.43-4.19 a5 47 orange pink; coarse to fine grained; strong; unweathered to slightly weathered;
3 4.19-4.95 g5 77 | fractures moderately close 1o very close spaced, flat to near vertical, planar to _
4 4.95-5.72 93 93 ] undulating, smooth to rough. %

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated where core recovery is less than 100%)

' Logged by: DAW, Soils and Aggregates Section

t



Minlairy of
Transportation

Ontaria

Foundotion Design

" Senzifivity

20
1545 (%) STRAIN AT FAILURE
10

12
RECORD OF BOREHOLE No 1 1oF1 METRIC
W.P. _641 — B9 - 02 LOCATION STA, 30 + B60.7; Q/S_6.8m LT. CL. HWY 17A EBL ORIGINATED BY_R P
DIST 20 HWY 17 & 17A BOREHOLE TYPE _CONE TEST & NW CASING COMPILED BY ..MV __
DATUM ,CEQDETIC DATE 90 05 22 CHECKED BY___P P
SOIL PROFILE SAMPLES | & | o | Breea o g ron — -
qul 3 PUSTC  wosuRr  OUR | REMARKS
5 q |38 % | o e s wo I |33 &
ol b =]
ELEV DESCRIPTION sldlw 2|85 Z [SHEAR STRENGTH kPo P e YT loran size
GEPTH =12 > 1 =] 35| ‘5 |o unconemed + FIELD VANE 7 |PISTRIBUTION
2127 |5 £3| 2 |equok raxar  x Lag vane  [WATER CONTENT =2 S @
3473 Ground Surface 3 - o 20 40 60 80 100 20 40 &0 KN/ lGR SA 31 CL
0.0 Topseil |- .
“““““““ 1] 5% 3 * &
Soft 347
2| 88 13 o
Y
SILTY CLAY, 346
UOccasiong! Silt Seams
sttt Ve |ss| n ° o 1 37 ez
% N
wwwwwww 4 1 53 8 | /25em] 343 ]
J44.6 Boulders [
27 GRANQDIORITE BEDROCK 5 | ®Re | REC ROD = 100%
1438 Unweathersd 4 B8Q | 1007 344
3.4} End of Borehole
.Nate:
Woter Lével Not Estoblished
Formerly BH §1 of
Terrgprobe Report
[N Numbers refer to




Minigtey of
@Tmuswﬁumn Foundation Desigr

Ontorlo ]3
RECORD OF BOREHOLE No 2 1or1  METRIC
WP, 541 - 88 -~ 02 ' LOCATION STA. 30 + 889.8; ©/S O.6m LT ClL. HWY, 17A EBL ORIGINATED BY. R.E
DIsST .20 HWY 17 & 174 BOREHOLE TYPE ;.5_0 ROCK CORING COMPILED BY M Y
BATUM _GEQUETIC DATE $0. 05 22 CHECKED BY....B.E
SOIL PROFILE SAMPLES | G | 9 | DiMC CONE oAl N NATURAL "
,;% 2 RESISTANCE PLOT 5 pues e wao | % | rewarcs
] - “ ;Q v 20 40 60 & 100 w w w %m &
ELEV DESCRIPTION 2EIEE %% S [SHEAR STRENGTH kP . 7 By
DEPTH =1Z1z1>18 % | o unconeinen + FIELD VANE v
12|17 | L |83 & | ovek mao  « ve we [WATER CONTENT (%) 3 %
3468 | Rock Outcron vi - ? o 20 40 60 80 100 20 40 60 KN/ l6R SA SI CL
5.0 TR TRET RO = 100%
] 2 | RG | ReC ®QU = 100%
BQ | 100% 38
GRANODIORITE BEDROGK
3| s | rec RQD = 100%
Unweothernd g0 | 100%
4 | RC | REC 345 ' RAG « 100%
8O | 100%
4 s | R | REC RQD = 100%
3439 Ba | 100% 344
A.0] End of Borehole
Note:
Water Level Not Estobiished
Fotrmerly BH #2 of
Terroprobe Report
*
4,.‘s. 5 o Numbers refer to

20
* Sansitivity 1535 (%) STRAIN AT FAILURE



Ministry of
Trunaportation - Foundation Design

Ontarle
RECORD OF BOREHOLE No 3 1or1  METRIC
W.p, _B41 = 88 ~ (2 LOCATION STA. 30 + 908.3; 0/S 3.6m LT. Cl, HWY. 17A FBL ORIGINATED BY_R.P
DIST 20 HWY 17 & 17A BOREHOLE TYPE _NW_CASING COMPILED BY __M.V
DATUM _GEQDETIC DATE 80 05 CHECKED BY..P P
m [ DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES ] =
E,l 2 RESSTANCE PLOT ~p pus saTumn. oo ':% REMARKS
L v |*8] 9 20 40 60 8O0 100 w o .| Es %
- m - L L H L 1
ELEV BESCRIPTION =laly| 3|25 & [sHear sReNGTH ko F M| TF | oraN sizE
DEPTH =1ZELE 1> | 88 % | unconened + FIELD VANE v |DISTRIBUTION
é:f 2" o | EO| 2 | quck TRIAL  x 1AB VANE WATER CONTENT (% 3 (%)
346.1| Ground Surface (4 - o 20 40 60 80 100 20 40 60 kN/m'|GR SA S CL
T e
0o GRAVELLY g?ﬁ). Some Silt, 1155 1" * t
34551  Compoct gy 4
Z T RC | REC -
o6 BO, | 97% RQD = 75%
3 Re[REC J100% | o0 RQD = 0%
%4 4 | re | REC RQD = 93%
GRANODIQRITE BEDROCK gq | 100%
Unwasothared 5 re | REC RQD = 1Q0%
#q_| 100% 344
=] 6 | RC | REC RQD = 100%
342.9 5a | 100% 343

3.2} End of Horehole

Note:
Woter Level Not Estabiished

Formarly BH § 3 of
Terroprabe Report

3 5, Numbers refer to 20
X g anttivity 1595 (%) STRAIN AT FALURE



Ministry of
Transportation

Foundution Design

Ontario ]5
RECORD OF BOREHOLE No 101 10F 1 METRIC
WP, _841 - 89 = 02 LOCATION STA. 30 & 794.2; O/S 7.8m R, CL. HWY. 17A EBL ORIGINATED BY.M.Y.
DIsST 20 HWY 17 & YA BOREHOLE TYPE _CONE TEST & BW CASING COMPILED BY .MV
DATUM _GEOBETIC 92 04 07 & 08 CHECKED BY __EE
SOIL_PROFILE SAMPLES 1 & T YNANIC CONE PENETRATION —
’ P RESISTANCE PLOT e fmiicton oum m::,; REMARKS
5|« o8] @ | 20 o s o w [ 7", |38 &
g <]
ELEV . 2f8|w|2|25] & [sHear sTRENGTH WP P b TF LR sizE
DERTH DESCRIFTION 2| 5| F188] & o uvconrmen + FIELD VANE y |pisTRIBUTION
i > | 5% 2 | e GUICK TRIAXAL % LAB VANE [WATER CONTENT (%) N 7
349.8| Ground Surfoce v : & 40 60 80 100 20 40 60 | kN/milgrsA SiCL
20 2 DRY
- — A o i L]
-1 3ug
A=
“““““““ . ss | s2 e
SILTY SAND, Serme Gravel, “2; 120/ 25em
HBoulders, ::> ; s ) 348
Cornpact to Very Dense 4
i S5 | 60
- ’ ]
346.9 H 347
29
re | &
5 |55 RGD = 0%
346
GRANODIORITE BEDROCK
Unwegthered
RC | REC 345 RQD = 45%
Bx | 95%
344
343.6

6.21 End of Borehule

»
Note:
Horghole Was Dry on

92 04 14

_,_3. x=  Numbers refer to

" Sunsitivity

20
15::35 {%) STRAIN AT FAILURE




Ministry of

Trenyportation Foundatior Dasign
Onforie 16
RECORD OF BOREHOLE No 10Z 1 OF 1 METRIC
W.P. 541 = 89 - 02 LOCATION STA, 30 + B01.4; O/5 7.8m LT, CL. WMWY, 17A EBL ORIGINATED BY. M.V
DIsT .20 HWY 17 & 17A BOREHOLE TYPE _BW_CASING COMPILED BY _ M.V __
DATUM _GEQDETIC DATE 92 04 08 CHECKED BY... PP
& LT DYNAMIC CONE, PENETRATION
S0IL PROFILE SAMPLES ui -
Eal| X RESISTANCE PLOT pussne [y uau .:':x;“ REMARKS
b w|*8| @ 20 40 0 g0 o0 |7 sweT O} Zm %
o - L .
ELEV ajuw w | 3 125] & [SHEAR STRENGTH kPo | * | craN size
DEPTH DESCRIPTION =12z > 13%] 5 |o unconemeo + FIELD VANE ] v  |OISTRIBUTION
Z|z o | E0] 2 | ouck rwxa,  x e vane  [WATER CONTENT (% 3 (%)
351.6 | Ground Surface & - o 20 +0 60 80 100 20 40 60 KN/ |Gr SA St CL
3578 Topsail DRY
*
0.4 51
RC | REC RQD = 13%
BX | 67%
GRANODIORITE BEDHOCK "G | REC 150 RQD = &U%
Unweothered BX | 83%
RC | REC RQD - 88%
Bx | B8% 349
re | REC ROD = G0%
348.2 Bx | 89%
3.4 | End of Borehole
‘Nole:
Borehole Was Dry on
52 04 14
i
358, Numbers refer to

" Sansitivity

0
1545 (%) STRAIN AT FAHMRE
10




Mintstry of
Transportailon

Foundotion Dasign

Ontorio ] 7
RECORD OF BOREHOLE No 103 1of 1t METRIC
WP, _841 - 89 — 02 LOCATION STA, 30 + 818.2: O/8 7.8m RT. Cl. HWY, 17A EBL ORIGINATED BY M.V
DIST......20 HWY 17 & 174 BOREHOLE TYPE .CONE TEST & BW CASING COMPILED BY ..MV
DATUM GEQDETIC DATE 92.04 .09 & 10 CHECKED BY...EP
SOiL. PROFILE R ERER SRR — -
<2]| © osme wostee B0} = | REMARKS
b ni*gl ¥ 20 40 80 BO 100 ‘“"w"" w | 5% &
m — 1 1 1
ELEV SESCRIPTION Bl w|3|25| & [SHEAR STRENGTH kPa Lo M F | oran sz
DEPTH CRIPTIO c|E1E S| B2 § [ovvconmme  emmowel oy 7 PSTREYTION
£lz 5 | BO] D | QUCK TRIAXAL - x LAB VANE 3 (%)
3475 | Ground Surface w - o 40 60 80 100 20 40 60 kN/mileR SA SI CL
0.0 Topsoil -“,-M DRY \
e s Wb S L ‘
SILTY SAND, Some Urgvel, L 347
3484 Compoet RN 1] &s 9
1.1 1
SILTY CLAY, Trace of Send, ,ﬁ
. , 346
Qoeogions! it Seoms, d A 2| ss 17 ]
sa54] SO to Very Stif 1,
24 4? .ﬂ.
P ERE R 348 w— 32 47 {(21)
GRAVELLY SAND, Some Sitt, éf’ ot
Very Dense e 120/ 28em
"w] 4| ss | e
2 - 344
3437 ° &
343.3|  GRANODIORITE BEDROCK % 5 | ue | Rec |7sx RQD =~ 0%
4.2 ] tnd of Borehole
-Nme:
Burehole Wos Dry on
§2 04 14
-
26
+3, x5 Gamer Tt 1o 155 (%) STRAIN AT FAILURE




Minlstry of
Transportation

Foundotior Dealgn

Ortorie ] 8
RECORD OF BOREHOLE No 104 1 OF 1 METRIC
W.p, _641 — 85 — 02 LOCATION STA. 30 + 8255 O/5 7.8m LT. CL, HWY. 17A EBL ORIGINATED BY_M.V
DIST____ 20 HWY _17_& 17A BOREHMOLE TYPE _CONE TEST & BW CASING COMPILED BY MV
DATUM _GEODETIC DATE 92 04 10 CHECKED BY_...P.FP
W T DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?jm S | ReSemace BT . s o] % | rewamks
- L&) =
e wiz3l @ 20 40 60 8o g0 W0 ewmr BT 20 &
i =1 = P L
ELEV CESCRIPTION Tl w2125 & [suear sTRENGTH wPo S = CAN Size
OEETH e EL > gg '; O UNCONFINED + FIELD VANE ¥ I ZTRIBUTION
gz " 5 | EO] 2 | ouck RAXAL  x (AB VANE WATER CONTENT (%) 3 (%)
3431} G, nd Surfoce n : o 20 40 80 80 100 20 40 60 KN/mile sA sICL
0.0 Topsoil M DRY
WWWWWWW -
ﬁ.ﬂ
GRAVELLY SAND, Some it a: ‘f 1| sg 1g
Geeasional Boulders, 7 d a8
Compact ‘;{g
.«:;d 2] 8% | 28 21 71 (8)
346.9 2, 347
75 e o
SILTY CLAY, 5 |ss | I L
Qceasional Silt & Sond Seoma,
3458 Stff 4 | S5 | 100 /10em] 346 ]
3.3 1204 5em
345
GRANODIORITE. BEDRQECK
Unweathered RC | REC RAD = 79%
nweagthare
BX | 88% 44
543
3428
6.5| Eng of Borehole
’Ncla:
Horehole Wos Dry on
92 04 14
+3 x.': . Numbers refer to

.

" Sensitivity

20
1595 (%) STRAIN AT FAILURE
10



Ministry of

Trovsportation Foundatien Design
Ontorie 1 9
RECORD' OF BOREHOLE No 105 10,1 METRIC
WP, _ B4l — 89 - 02 LOCATION STA, 30 4 BHY.S: 0/S 7.8 RY, ClL. HWY. 17A EBL ORIGINATED BY. MY
DIST .20 HWY 17 & 174 BOREMOLE TYPE _BW CASING COMPILED BY MV
DATUM GEDDETIC DATE 82 04 13 CHECKED BY 2.2
SOIL PROFILE SAMPLES | 5 | o | Dienc, CONE SECTRATON —_— "
Enl % RESISTANCE PLOT susne woo | L% | REMARKS
B |38 @ 20 40 60 80 1o |7 N T} ZH %
m — 1 il L
ELEV |l w | 3|25 & [sHear STRENGTH kPa P e M TF | cran sz
DEFTH DESCRIPTION A ER R 3| 33] T |o unconrme + FIELD VANE y |DISTRIBUTION
12 S 83| & | ouck eww x s vag WATER CONTENT 162 SRR I )
3468 | Asphait Surface @ ¢ ol 20 40 60 80 100 20 40 60 JkN/milgr sA $I CL
0.0 RIPROR o — o o o o o
GRAVELLY SAND, Sorne Silt, * 248
Very Dense
(R ) 1] 88 | 133
3647 ‘ Boulders 345
1.9
2 | RC [ REC RQD w 72%
Bx | s2%
@:- 44
3| RC | REC ROD = 93%
GRANODIORITE BEDROCK ) Bx | 93%
Unwegthered
343
4 re |nec RGD = BO%
B | 9%
5| Re | REC 342 ‘ ROD = 52%
3418 B | o0%

501 End of Borehole

ot
Borehols Wes Dry on
g2 04 14

+3, x5 . Numberz refer to

20
* Samtiully 15:;;5 {%) STRAIN AT FAILURE



Ministry of
Transportation

Foundoitan Design

Ontorio 20
RECORD OF BOREHOLE No 106 1 0F 1 METRIC
WP, _ B4l - 88 - 02 LOCATION STA, 30 & 896.1; O/S 8.2rn LT, CL.HWY. 17A FBL ORIGINATED BY_M_Y
DIST 20 Hwy 17 & 174 BOREHOLE TYPE .CONE TYEST & BW CASING COMPILED BY _ M Y___
DATUM _GEODENIC DATE 92 04 11 CHECKED @Y___ PP
DYNAMIC CONE PENETRATION
SOiL. PROFILE SAMPLES & pa
Enl Z RESISTANCE PLOT pusenc AR Lo ':% REMARKS
5 @ xEF| @ 20 40 60 80 100 w °°":’" w | 35 %
= m — 1 i 13 H L P L
ELEV Tl w | 3| 25| & [SHEAR STRENGTH kPo N — * | oraN siZE
GEPTH DESCRIPTION 21212 | 3 38] § |e unconamnen + FIELD VANE ~ |DISTRIBUTION
A 5 | EC| 2 | ouck maxaL  x L vane  [WATER CONTENT = 3 (%)
348.8 | Ground Surface % : o 20 40 €0 80 100 20 40 60 kN/milGr SA I CL
0.0 Topsoll e DRY
mmmmmmm p *
an
GRAVELLY SAND. Some Sit, ;91 1] 55 | 8 348 X
Occasional Boulders, ‘;‘7- \'\
Derse to Very Dense ‘;b >
‘2| ss| s 3e7 W 19 87 (14)
6.7 ] e e
2.1 2 120/ 23¢m
3| e | rec RGr - 4%
@. Bx | sox 246 ‘
e
GRANODIORITE BEDROCK
P .
Unwegthered 345
L 4 | re | nec ROD = 79%
BX | 100%]
344
3437 &
5.1 Eng of Borehole
‘Nole:
Borehole Wos Dry on
92 04 14
+.‘i_ x.’: . Numbers refer to

" Sensitivity

20
1505 () STRAIN AT FAILURE
10



Ministry of
Tronaporiation

Founduetion Deslgn

Ontoriy
RECORD OF BOREHOLE No 108 101 METRIC
wp, _64) - 89 - 02 LOCATION STA. 30 + 920.2; 0/8 6.2m LT CL HWY. 17A EBL ORIGINATED BY MY .
DIST 20 HWY_17 & 17a BOREHOLE TYPE CONE TEST & BW CASING COMPILED BY _MY
GATUM _GEODETC DATE 92 04 13 & 14 CHECKED BY P F
SOIL PROFILE e R ER B T RATUAL —
2] 8 puenc osvee L0 | ok | REMARKS
5 -1 20 40 60 80 w0 |0 W‘:W w | 25 %
m . N i}
ELEV 218w | 2|85 | & [SHEAR STRENGTH KPo P M % |oram sz
ERTH DESCRIPTION 2|21 E | S| 32] § |oucowne  + RED vine »  [DISTRIBUTION
=2 5 | EO] 2 | OUCK TRAAL - x LAB VANE [WATER CONTENT (%) 3 %
346.2 | Ground Surface n : & 20 40 60 80 100 20 40 60 KN/ lGr SA S1 €L
0.0 2} - 348
GRAVELLY $AND, Some Sitt,
Occosionst HBoulders, . LI - T A3 \
345
Denge
i .
crnd 2188 | ;
T 344
Bauigers AN s | oss | 118 ]/23em \
3435 sem
27
s |l re | reC ROD = 65%
=Y BX | g8% 343
5 | ke | REC RAD = 47%
BX | 95%
32
CRANODIORITE BEDROCK
Unweathered 5 gg ggg RQD = 77%
e
341
7 | re | Rec HED » 93%
340.5 8x | 93%
5.7 | End of Borehole
. L
.
Notes
Wotar Level Not Estoblished
"y x5, Nurbers reter to

" Swnsitivity

26
154;5 {%). STRAIN AT FAILURE
1




- METRIC__TDIST No 20

‘ owesls B e
it une8Y rndRnst Siowy |CONT No  92-220 Y]
Y ~ WEST ABUT. BRGS. WEST PIER EAST PIER EAST ABUT. BRG'S. WP No 641-89-02

h Do B 5 A pmaneos OVERHEAD STRUCTURE | SIEET

EAST CONNECTION
KENORA BY—PASS T0 HWY. 17 156
GENERAL_ARRANGEMENT
McCORMICK RANKIN

CONSULTING ENGINEERS

NOFES:
1. CLASS OF CON

ALL  CONCRETE 30MPo
VASS CONCRETE 20MPa

CONSTRUCTION

BOINT OF Mi"
VERTICAL CLEAR

|

PO, 30+855.795 Hu * 7A—€B
05O 4BE.S10 HWY 17-WB

v H N
we g3 p z 2. CLEAR COVER TO REINFORCING STEEL

“sTa 30 + 89175
B oy

P Al
6 797745 FooTiNGS 100 + 25

38 s /4

CONT m NE ABUTMENTS, VANGWALLS & RETANING WALLS ©

\\

iy

FIGHWAY llﬁmrm Jowe g FRONT FACE B0 + 20
S 30 + 915,150 7 BACK FACF 70 %20
B /gL 350087 TP 7
oECK
oo P 70 £ 20
BoTToM 40 £ 10
e REMAINDER  UNLESS OTHERWISE NOTED 70 & 20

- 3. REINFORCING STEEL
REINFORCING STEEL SHALL BE GRADE 400 UNLESS
OTHERWSE SPECIFIED. BAR MARKS WITH SUFFIX
1" DENOTE COATED BARS.

4. CONSTRUCTION NOTES

IF FHE ACTUAL BEARINGS HEIGHTS ARE DIFFERENT
FROM THE ASSUMED HEIGHTS GIVEN WITH THE BEARING
DESIGN DATA, THE CONTRACIOR SHALL ADJUST THE.
BEARING SEAT ELEVATIONS AND THE REINFORCING
STEFL 7O SUT THE ACTUN. HEIGHTS.

1.250 W.P. DENOTES WORKING POINT
2 T/¢' DENOIES TOP GF PAVEMENT
17+ DENOTES TOP OF FOUTING

DRAWING LIST

1. GENFRAI ARRANGEMENT
2. BOREHOLE LOCATIONS & SOIL STRATA
3. FOOTING LAYOUT
4. WEST SUBSTRUCTURE- FOOTING REINFORCING
5 FAST SUBSTRUGTURE ~ FODTING REINFORGING
6 WEST ABUIMENT
i07AI LENGTH NORTH SIDE 126000 ; . . & Veer ok
TOTAL LENGIH  SQUTIt SIDE 126000 EAST PIER EAST ABUT, BRGS. CUDFRAI AND CHANNEL ANCHORAGE  F© & WEST SURSTRUCTURE — NORTHWA! |
€ E (TYP. FOUR CORNERS) 9 WEST SUBSTRUCTURE - SOUTHWALL
e - il , 10, WEST WINGWALLS
= 1. CAST ABUTMENT
[T . 12, EAST PIER
2l 13, EAST SUBSTRUCTURE - NORTHWALL
- 14, EAST SUBSTRUCTURE - SOUTHWALL
1 15, EAST WINGWALLS
. : - . 16, RETAINING VALLS ~ REINFORCING
ST ke 17, RETANING WALLS ~ DETALS
ROPLE CONTRO 18. BEARING DETALS
—PROFL L 19, STRUCTURAL STEEL DETALS
TOP OF PAVEMENT 20. STRUCTURAL STEEL DETALS 1
B 21, STRUCTURAL STEEL DETALS I
22. STRUCTURAL STEEL DETALS
23. STRUCTURAL STEEL DETALS
24, STRUCTURAL STELL DETALS Wi
EAST v, 25 DECK OETALS
DECK DETALS
57 ConSTRUCTION SEquENCE
28, BARRIER WALL . ¢
29 JOINT ANCHORAGE AND ARMOURING WEST :
30. JOWT ANCHORAGE 4D ARMOUIRING EAST
o 31 6000mm APPROACH
N T CaReTED F1BARONS & DWENSIONS

50 . 2500, 370 _ I 3750, 20001 480 . 4BQ ., 200 . 3750 _, . IS0 2000, 480 - K = g0 35, STANDARDS <
1 ’ .
I

5

WEST PIER T - CONC. BARRIER WALL
L vATIONS ]

T
L -

- ————— 7Y ﬂ B
cmmml (INE ™ e T/F EL. 34560

i
el BSRE

I "VERTICAL CLEARANCE
5000 MIN, REQUIRED . -

)
ACCESS DOOR_AND_LADDER —=
- 5050 PROVIDED

SYSTEM INTO SUBSTRUCTURE
“EHAMBLR (TYP.)

STA 314087.500
<z

£L. 347.050
8

WEST

335 € BRIDGE & pRncE
}comRoL LINE CONTROL LINE
ysgf Y 17— EASTEOUND sog WY 174 = EASTBOUND

25
--_12960. - —avd PE. . 12860 -

d
=

S
BV.C. SA 30-457,5C0

‘ E.. 343.900

| i SOUTH NORTH L e 3. QUANTITES — STRUCTURE 1

BporLE conhoL g comwac PROFILE OF RAMP HWY 17A — EASTBOUND
N T -+ +225mrm CONC. DECK APPLICABLE STANDARD DRAWINGS' - o

ASPHALT AND. - o .o PROFILE CONTROL

mrsnpaoorwu SYSTEM ; Y

$0mm TOTA Y )%‘ CONC. BARRIER WALL 1P GF PAVEMENT
|UU o v = e s g .

{ve) |

—--225mm CONC. DECK

OPSD 3505  ROCK BACKFILL REQUIREMENTS
ABUTMENT

3
5
&
3 2y - .
g2 4 EAST

5
i
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