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FOUNDATION INVESTIGATION REPORT
For
Sign Support Structures
Hwy. #17 N & Kenora By-Pass
W.P. 47-89-01
District #20, Kenora

INTRODUCTION

This report contains the results of a site investigation carried out at
various locations in the vicinity of Hwy. #658 approach to Hwy. #17 N and
Kenora By-Pass to provide information for the foundation design and
construction of Sign Support Structures.

The field work for this project was carried out between 89:06:20 and
89:06:28, and on 89:07:08, and comprised of nine sampled boreholes
accompanied with Dynamic Cone Penetration Tests. Seven of the nine
borehoies were taken in to the bedrock and rock cores were obtained using
AX-size diamond bits.

DESCRIPTION OF THE SITE

The project sites are located at the following approaches to Hwy. 17 N.

1) Hwy. 658 West Approach
2) Hwy. 658 East Approach
3) Kenora-By-Pass West End
4) Kenora-By-Pass East End

The Hwy. 658 approach to Hwy. 17 N is located about 1 km north of Kenora.
The West End of Kenora-By-Pass is located about 13 km West of Hwy. 658 in
the vicinity of Paddy Lake Road. The project site at the east end of
Kenora-By-Pass is located about 3 km east of Longbow Lake.
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SUBSOIL AND_GROUNDWATER CONDITIONS

General

The subsoil condition was observed to vary from site to site and the soils
encountered during the course of the investigation together with the field
test results are shown on the Record of Borehole sheets contained in the
Appendix of this report. The description of the bedrock encountered is
also included in the Appendix. Considering the variations in subsoil
conditions, these are discussed separately.

Subsurface Conditions - Overhead Truss Signs

Hwy. 658 West Approach

Borehole No. 28 was advanced at the preferred location (Ch. 17+046) and
indicates presence of rock fill to a depth of 1.2 m below the existing
ground level, This is underlain by 30 cm thick organic silt and sand which
overlies the bedrock. The bedrock at this location is identified as
biotite quartz gneiss of Early Precambrian Age. The ground water level was
observed at about 1.5 m below the existing ground level (El. 331.2).

Borehole No. 30 was advanced at the alternate site (Ch. 16+970) and
indicates presence of 90 cm deep rock fill underlain by about 3.1 m thick
very hard clayey silt, some sand. The silty deposit is underlain by 90 cm
thick compact to very dense silty sand which is followed by very dense
sandy gravel which extends to the depth probed (i.e. 6.1 m below the
existing ground level). The ground water level was observed 90 cm below
the existing ground level (El. 331.9).

Hwy. 658 East Approach

Borehole No. 22 was advanced at the preferred location (Ch. 10+285) for the
sign support structure. This borehole indicates presence of 90 cm deep
rock fill underlain by the bedrock. This area is underlain by biotite
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quartz gneiss bedrock of Early Precambrian Age. The ground water level was
observed at about 90 cm below ground level (El1. 341.3).

East End of By-Pass

Borehole Nos. 4 & 5 were advanced at the preferred site (Ch. 17+460) and
these boreholes indicate presence of 1.7 m to 2.5 m thick firm to stiff
silty clay, trace of sand and gravel. However, in borehole 4, 1.2 m thick
gravelly sandy layer overlies the clay stratum. The clayey layer is
underiain by cobbles and sand with varying proportions of silt and gravel
sized particles. This layer which overlies the bedrock extends to a depth
of 4.6 m below the ground level (El1. 333.9). The bedrock was encountered
about 5.6 m below the ground level and it is identified as granite gneiss
of Early Precambrian Age. The ground water level wa observed at the ground
level (E1. 338.5).

West End of By-Pass

Borehole No. 13 was advanced at the preferred site (Ch. 104520) and this
borhole indicates presence of about 1.1 m of rock fill underlain by the
bedrock. The bedrock at this location is identified as amphibolite gneiss
of Early Precambrian Age. Ground water level was not encountered during
the course of our investigation.

SUBSURFACE CONDITIONS - GROUND MOUNTED SIGNS

East End of By-Pass

The borehole (#1) advanced at the preferred site (Ch. 18+160) indicates
presence of about 2.2 m of organic clay and clayey silt underlain by
bedrock which was encountered at about 3.4 m below the ground level (El.
332.0). This area 1is underlain by granite gneiss bedrock of Early
Precambrian Age. The ground water level was observed at 1.1 m below the
ground level (El. 334.3).



West End of By-Pass

Borehole 22W was advanced at Ch. 10+285 (close to preferred site Ch.
104320) and indicates presence of rock fill to a depth of 2.0 m below the
existing ground level (El1. 347.7). The rock fill is underlain by bedrock.

The bedrock at this location is identified as amphibolite gneiss of Early
Precambrian Age.

Borehole 26W was advanced at Ch. 174345 and this borehole indicates about
1.4 m thick rock fill underlain by bedrock. This area is underlain by
hornblende gneiss bedrock of Early Precambrian Age.
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DISCUSSION AND RECOMMENDATIONS
eeeuoo bl OND RELUMMENDATIONS

We understand that the overhead sign support as wel] as ground mounted
structures will be very light and expected to resist the uplift forces
induced by the wind Joads.

Overhead truss sign support structures are proposed at Hwy. 658 approach to
Hwy. 17 N as well as at the east and west-ends of Kenora By-Pass. 1In
addition Ground Mounted Sign Support Structures are proposed at these two
locations along Kenora By-Pass.

Overhead Truss Signs

Hwy. 658 West Approach

The bedrock at the preferred site (Ch. 17+046) was encountered 1.5 m below
the ground level, and was observed to be medium strong. It may be
classified as very poor quality rock (RQD = 0 to 22%) up to the depth of
drilling. If the proposed structure is located at this site, it is
recommended that the structure be bolted to the mass concrete placed on
sound bedrock. The mass concrete should be placed to the required depth
after removing all the weathered part of the bedrock.

Alternatively, the structure may be supported on a spread footing placed on
the bedrock (E1. 331.2%). The footing should be anchored or bolted to the
bedrock to resist the uplift forces induced by the wind loads and frost
heave (depth of frost penetration 2.4 m). A safe bond stress value of 750
kPa is recommended for the design of the bolt or anchor.

If the alternate location (Ch. 16+4970) is selected for the sign support
structure, the high ground water Tevel may iMpose construction difficulties
and also, the footing should be located at least 2.4 m below the finished
grade to protect against the frost penetration. In view of these facts, it
is recommended that the structure be supported on caissons founded at about
4.8 m below the ground leve] (E1. 328%). The following bearing capacity
values may be used for the design of the caissons.
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Pile Diameter

0.76 m 1.0 m

Factored Capacity at U.L.S. 260 kN 450 kN
Capacity at S.L.S. Type II 160 kN 275 kN

However, if Working Stress Method 1is adopted for the design of the
caissons, a safe end bearing value of 350 kPa may be used for the design.
The caissons may be constructed using liner and tremie concreting.

Hwy. 658 East Approach

It is recommended that the structure be bolted to the mass concrete placed
on sound bedrock. The mass concrete should be placed to the required depth
after removing all the weathered part of the bedrock.

If the weight of the mass concrete is not adequate to resist the uplift
forces, the structure may be supported on a spread footing placed on the
bedrock and the footing should be anchored or bolted to the bedrock. A

safe bond stress value of 750 kPa is recommended for the design of the bolt
or anchor.

East End of By-Pass

The foundation for the structures should be placed at least 2.4 m below the
ground level to protect against the frost penetration. The high ground
water level encountered at this site may impose greater difficulties for
the construction of spread footing. In view of these facts, it is
recommended that the structure be supported on caissons founded at about
4.5 m below the ground level (El1. 334%). The following bearing capacity
values may be used for the design of the caissons.

Pile Diameter
0.76 m 1.0m
Factored Capacity at U.L.S. 260 kN 450 kN

Capacity at S.L.S. Type II 160 kN 275 kN
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However, 1f working stress approach is used for the design, a safe end
bearing value of 350 kPa is recommended. The caissons may be constructed
using liner and tremie concreting.

West End of By-Pass

The recommendations given for Hwy. 658 West approach preferred Site. (Ch.
17+046) may be used for the proposed structures at this location.

Ground Mounted Signs

East End of By-Pass

Considering the construction difficulties and the depth of frost
penetration, it is recommended that the structure be supported on short
caissons founded on bedrock (El. 332.0%).

West End of By-Pass

The bedrock at the preferred site (Ch. 10+285) as well as at the alternate
location (Ch. 17+345) was encountered within 2.0 m below the existing
ground level.

At both of these locations (Ch. 104285 and Ch. 17+345), the recommendations
given for Hwy. 658 east approach may be used for the proposed structures.

MISCELLANEOUS

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

Chief Foundation Engineer.
t/gﬁvQkL{41/®115£5hiﬂbﬁl1,

M. vasavithasan, P.Eng.
Foundation Engineer

/ 7 ,) : Acwﬁ#m

M. Devata, P.Eng.
Chief Foundation Engineer
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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 S5imm Q. D SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHMEN DRIVEN 8Y A HAMMER WITH A MASS OF 63 .5kg, FALLING
FREELY A DISTANCE OF O.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENFTRATION
ACHIEVED AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm 0.0 60° CONE ANGLE ] DRIVEN BY 475
(MPACT ENERGY ON A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

50115 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

[ ¢, (kea) - 12 12 - 25 25-50 | 50100
VERY SOFF SQFT FIRM STIFF

100 - 200 =200
VERY STIFF MHARD

DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[NBLows/0.3mif 0 -5 510 10 - 30 30 - 50 =50
VERY (OOSEL  (OOSE | compacT | DENSE  VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTHM,

RECOVERY: 3SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

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

| RaD(%) 0 - 25 25-50 | S0-75 | 75-90
VERY POOR| POOR FAIR GO0

90 - 100
EXCELLENT

SPACING 50mm 50 ~ 3060mm} 0.3m ~ Im fm - 3m >3m
JOINTING VERY CLOSE CLOSE MOD, CLOSE] wiDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

S5 SPLIT $POON TP THINWALL PISTON m, kpa™'  COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE 0% OSTERBERG SAMPLE <. 1 COMPRESSION INDEX
5T SIOTTED TUBE SAMPLE R ¢ ROCK CORE ¢ 1 SWELLING INDEX
B 5 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cy 1 RATE OF SECONDARY CONSOUIDATION
€5 CHUNK SAMPLE F M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIW SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR

STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
vy kPa  PORE WATER PRESSURE o,  kPa  EFFECTIVE OVERBURDEN PRESSURE
f, | PORE PRESSURE RATIO a kpa FRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS T, kpa SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS ¢ kpa EFFECTIVE COMESION INTERCEPT
T kPa  SHEAR STRESS ¢ -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .., kfo PRINCIPAL STRESSES ey kpa APPARENT COMESION INTERCEPY
€ * LINEAR STRAIN by, -° APPARENT ANGLE OF INTERNAL FRICTION
€66 % PRINCIPAL STRAINS T kpa RESIDUAL SHEAR STRENGTH
E kba  MODULUS OF UNEAR DEFORMATION , kfa  REMOULDED SHEAR STRENGTH
G kpa MODULLS OF SHEAR DEFORMATION 5$ y SENSITIVITY ¢ —;Hm
i ) COEFFICIENT OF FRICTION r

PHYSICAL PROPERTIES OF SOIL

B ky/m® DENSITY OF SOLID PARTICLES e L%  VOID RATIO emin B VOID RATIO IN DENSEST STATE
Y, KN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY ! DENSITY INDEX * Zr':::: :min
P, kg/m® DENSITY OF WATER w 1% WATER CONTENT D mn GRAIN DIAMETER

Y,  kn/ml UNIT WEIGHT OF WATER 5 % DEGREE OF SATURATION D, ™M A PERCENT - DIAMETER

P kg/m® DENSITY OF SO w, % LauwbD Limit ST UNIFORMITY COEFFICIENT

Y KN/’ UNIT WEIGHT OF SOIL wp % FLASTIC LimiT h m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY SOIL we % SHRINKAGE LIMIT q m/s  RATE OF DISCHARGE

A kN/m® UNIT WEIGHT OF DRY SOIL s % PLASTICITY INDEX = W - Wp v m/s  DISCHARGE VELOCITY

Bat  ko/m® DENSITY OF SATURATED SOIL : L LIQUIDITY INDEX = P HYDRAULIC: GRADIENT

Year KN/ UNIT WEIGHT OF SATURATED SOIL ' ‘e W - W k m/s  HYDRAULIC CONDUCTIVITY

A" kg/m® DENSITY OF SUBMERGED SOIL e I CONSISTENCY INDEX~ L1,, i kn/m’ SEEPAGE FORCE

Y kN/m® UNIT WEIGHT OF SUBMERGED 5011 2 ax 1% VOID RATIO N LOOSEST STATE



CORE RECOVERY

ROCK CORE DESCRIPTION
WP 47-89-01

~_ _CORE_DESCRIPTION

*RQD = ROCK QUALITY DESIGNATION

DEPTH % DEPTH
BH# [RC# (m) CR* (m) DESCRIPTION N
1 4 3.35-4.88 98 3.35-4.88 GRANITE GNEISS, light grey, spotted black; medium grained; strong to very
strong rock; unweathered; close spaced fractures.

5 4 5.64-7.47 98 5.64-7.47 GRANITE GNEISS, light grey, spotted black; medium grained; strong to very
strong rock; unweathered; close spaced fractures.

13 1 1.07-2.59 93 71 1.07-2.59 AMPHIBOLITE GNEISS, medium grey to medium dark grey; very fine grained;
very closely foliated (banded); very strong rock; unweathered; close to moderately
close spaced fractures.

22 1 0.91-1.50 96 33 0.91-2.65 BIOTITE QUARTZ GNEISS, very light grey to white, banded greyish black;

1.50-2.01 89 21 medium to coarse grained; medium strong rock; slightly weathered to
2.01- 2.85 90 45 unweathered; very close to close spaced fractures.
s v ws ]
*CR = CORE RECOVERY (NOTE: Depths are approximated where core recovery is less than 100%

Logged by: SAS, Soils and Aggregates Section.



ROCK CORE DESCRIPTION

WP 47-89-01

Page 2of 2.
e A A s e e——— il e =_ mm g 4 S _,!
CORE_RECOVERY CORE_DESCRIPTION
DEPTH % % DEPTH
BH# |RC#| (m) | CR' |RQD" (m) DESCRIPTION e —
28 1 1.52-2.07 82 0 1.52-3.20 BIOTITE QUARTZ GNEISS, very light grey to white, banded greyish black;
2.07-2.67 96 22 medium to coarse grained; very coarse grained pink (feldspar) vein from 2.36 -
2.67-3.20 95 0 2.67m; medium strong rock; slightly weathered to unweathered; very close to
close spaced fractures.
22w 1.98-2.59 77 40 1.98-4.09 AMPHIBOLITE GNEISS, medium grey to medium dark grey; very fine grained,
2 2.59-4.09 98 80 very closely foliated (banded); very strong rock; unweathered; close spaced
fractures.
26W 1 1.42-2.90 91 67 1.42-2.90 HORNBLENDE GNEISS, medium grey to medium dark grey; medium to fine

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated

grained; strong to very strong rock; unweathered to slightly weathered;
moderately close to close spaced fractures.

Logged by: SAS, Soils and Aggregates Section.
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RECORD OF BOREHOLE No 1 1or 1t METRIC
WP, .47 - 83 - O) LOCATION STA. 18 + 160 O/S 15m LT. Gt. HWY, 17N ORIGINATED BY MH.
DisT_...20 HWY 1IN BOREHOLE TYPE .NW_CASING, AX CORING & CONE TEST COMPILED BY .. MH.
DATUM _GEQDENG DATE g8 06 26 CHECKED BY __MM. |
[4 fad DYNANIC CONE PENETRATION
SOIL PROFILE SAMPLES L w i
u 6 RESISTANCE PLOT o M umo\'.lrn '—'% REMARKS
5| e o8| %[ 2 4w e w ow F o000 LI s
9 =]
FLEV DESCRIPTION afelw| 3 gg S [SHEAR STRENGTH kPg F ol Dcm.m UsTr%EN
PTH b E oo Z1 % |o unconenen + FIELD VANE ISTRIBUTI
DEPT é g o gs é ® QUICK TRIAXIAL x LAB VANE IWATER CONTENT (%) 7 1 (%)
335.4 | Ground Level s ® o 20 40 60 80 100 10 20 30 kN/mlar A §1 cL
0.0 A
A
rav
?rgunic’%aaydond silt, ";m
Lhes e s3]y
‘ol 334
#d/
333.4 i 2|ss| ¢
2.0 I
Cloyey Silt, trace 14 ¥
F Sond, Very Stff
?o Mo:"d htd H ﬁ’ 333 N
LA
ie
] 3| 5S | 46
3324 1% e
3.4 332
1204 10cm
Unweathered
Grwias Bedrock RC | REC RQD 70%
ax | o8 33t
330.5
4.8| End of Borehole
Note 1:  Grovel & Cobbles
from 3.35m to 3.50m
+35 xs,Numblﬂ refer to




Ministey of
Transportation
iy

Foundaflon Design

» Woter Level Not
Extoblished

RECORD OF BOREHOLE No 4 tort  METRIC
WP, _47 -~ 89 - O1 LOCATION STA, 17 + 460 0/% 9.0 RT €l HWY 17N ORIGINATED BY_MM.
piIsT__20 HWY 17N HOREMOLE TYPE _NW CASING & CONE_TEST COMPILED BY __MH.
DATUM _GEQDETIC DATE 89 06 27 & 89 06 28 CHECKED BY.. MV,
T —
SOIL PROFILE SAMPLES | & S | Resemance mor S o — o
Zul & PUSIC  womuer  LOUB | L3 | REMARKS
5 o8| 2| 2 o s e w0 {0 T | 28 &
p=f oy .
ELEV DESCRIPTION el w g g% & [SHEAR STRENGTH kPo DGR B chAm SIZE
DEPTH R I > | BE1 X | o UNCONFINED + FIELD VANE ¥ ISTRIBUTION
M = 5 58 2 |oouck TaxaL  x 1B vang [WATER CONTENT (%) 4 )
338.5 | Ground Level U : & 20 40 60 80 100 10 20 30 kN/m |GR SA SI CL
0.0 i -
Sand Some Gravel Troce ‘f;,.
of Sit And Clay, Loose Lo
to Compoct B
373 -4 1] ss |2
1.2 . ;/f
Cloy, Some Sit, T
ofoy?oand.m \h.»,‘ S /j’ 21ss ! 18 337
!
///
‘Y 336 =
4 3| 55| 18
A
335.6 4 /j \L
2.5
Wi i 1A
o Crover vany ek 24 4| ss | 72 I .
135
A34.7 i T L/ Bem
38| End of Borehole

43 xS:Numbin refar fo
' Swensitivity

20
1545 (%) STRAIN AT FAHLURE
10
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RECORD OF BOREHOLE No 5 1oF1  METRIC
WP, _47 -89 - 1 LOCATION STA. 17 _+ 460 O/9 9.0m \T. CL, HWY. 17N ORIGINATED BY. MM
DIsT.......20 HWY 17N BOREHOLE TYPE _NW_CASING, AX CORING & CONE TEST COMPILED BY ..MM,
DATUM _GEODETIC DATE 89 06 26 & 89 06 27 CHECKED BY __MV.
SOIL PROFILE SAMPLES | & W[ OTNAMIC CONE PERETRATION
';Vl 6 RESISTANCE PLOT 2_-'_-—“ Mm MATURAL L‘ﬂ‘,” mlz—: REMARKS
- w | F5] @ 20 40 80 80 100 CONTENY £
S‘ o tad ?m - ) fi f i 1 "P w wL Dg &
ELEV DESCRIPTION Tl w3 %8 & |SHEAR STRENGTH kPo A — GRAIN Usnzz
OEPTH 121> 133 % |o unconrne + FIELD VANE 5 |DISTRIBUTION
glz|" > %8 2 [ o ovok maxw - x ue vine WATER CONTENT (%) J @
338.5 | Ground Level 1z “lvy| & 20 40 60 80 100 1020 30 kN/m'lGR SA SI €L
0.0 ¥
3
Cloy With Sitt , Trace /
B g S i
tr L+ 14 1 ss 7
’
v
f 337
i 2 55 18
L4
r
3‘36‘: 4¥ 3| 55| 78 |/23em| 336 \\
2 Cobbles b \
335.5 [{&
3.0 .:‘E{ I~
e e ‘;: 535 /
m'c*: 4
333.8 147 s34 1204 28cm
8 Bovidars :)
3332
5y Weathered K, 333
Unweathered i
Greinx Hedrogk
4 | Re | Rec 32 RGD 82%
2 AX | 98
3310 e
7.5 End of Boreholw
+3 xS.Numbcn refer to

" Senatitvity

20
150-5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 11 10F 1 METRIC
WP, _47 -89 - O LOCATION STA, 17 & 490 O/S 8.0m LT. CL. HWY. 17N ORIGINATED BY_MH.
DIST___20 HWY 17N HOREHOLE TYPE .CONE TEST COMPILED BY __MH.
DATUM _GECRENC DATE 89 06 28 CHECKED BY ..MM
SOIL PROFILE sampPLEs | B by [ OYNANIC CONE BENETRATION
S| & |TIWERT 2 e bem pawl X | REMARKS
§le| |Qf38| 2| 2 % © o w [ 7 L35 =«
ELEV DESCRIPTION afu b g €5| S [SHEAR STRENGTH kPg P L * | crain UstZE
DEPTH -3 B > | B&| T |e unconmmen + FIELD VANE DISTRIBUTION
HE F . | &8 8 |®quok L« e vane (WATER CONTENT & 7™
341.5| Ground Level n ? = 20 40 60 80 100 10 20 30 KN/m'iGr SA S CL
0.0
3402 \
1.3| Eng of Cone Test 1204 5em
*J x’ . Numbaery refer o

20
" Sanaliivity 151{;5 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 13 1or1  METRIC
W.p, _47 -89 - 0! LOCATION STA, 10 4 520 0/S 9.0m LT, ClL HWY 17N ORIGINATED BY. MM, ..
DIST 20 HWY _1IN BOREHOLE TYPE _EW _CASING & AX CORING COMPILED BY __MH.
DATUM _GEODENIC DATE £9 06 23 & 89 06 24 CHECKED BY _ MV,
SOIL PROFILE VR ERER TS ool
¢l o e e 0| =8 REMARKS
Sl ul*s) © 20 40 80 80 W0 iw w w | E& &
ELEV al8|wi3|25]| & [sHEar STRENGTH kP P oM T F | orAN SizE
OEPTH DESCRIPTION =1ZEi x| > | BE] % | o unconemned + FIELD VANE DISTRIBUTION
e oG] « WATER CONTENT (%} 7
1k o | O] 2 |eouek maaL  x Lo vane R
Ground Level b £ = 40 60 80 100 10 20 30 kN/m ler sA SI CL
0.0 = R
Roek Fill ™
(&
™
£\
1.1 3
Unweathered
Gneiss Bedrock
1| re | ReC RQD V1%
ax | 93

2.6 End of Qorehole

«  Woter Level Not
Estobiished

4,3‘ x5 ; Numbers refer to

20
* Sursilivity 1535 {X) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 20 1 0F 1 METRIC

WP, A7 -89 - 01 LOCATION STA 16 + 552 0/S 15m RT. CL, HWY, 17N ORIGINATED BY_MH.

pisT....20 HWY _LIN BOREHOLE TYPE _CONE YEST COMPILED BY . MH.
DATUM _GEQDETIC DATE 89 06 24 CHECKED BY_ . MV,

3 W | OYNAMIC CONE PENETRATION

S0IL PROFILE SAMPLES Em z‘; RESISTANCE RLOT pus NATURAL wfﬂ h—'i REMARKS

ST Tgl38| % Lo o v om [ 5% &) gm0

@ Q

ELEV N SFIE g5 Z [SHEAR STRENGTH kPo LU B CRAIN SiZE
DEPTH w2 > Z1 ‘% ]o unconFingD + FIELD VANE 7 ISTRIBUTION

HE - . |88 S | ook Mo« ue e WATER CONTENT (%) 4 @
Ground Level v : o 20 40 €0 80 100 10 20 30 kN/mi'1GR SA I CL

0.0
-3
é"‘*—-m
o
0.9 | End of Borehole 1204 256m
3 x:.Numbln refer to

" Sunsitivity

20
1545 (%) STRAIN AT FAILURE
10




Nintulry of

Trensportatien Foundefion Design
CGrdarla
RECORD OF BOREHOLE No 22 1or1  METRIC
W.P. A7 .~ 88 - Of LOCATION STA 10 + IBS O/% 9.0m LT, CL HWY. 1IN ORIGINATED HY. MM,
DIsT. .20 HWY 1IN BOREHOLE TYPE _AX CORING COMPILED BY _MM.
DATUM _GEQRETIC DATE 89 08 37 CHECKED BY _MV.
SOIL PROFILE O ENERER TR s "
] S e wosec MO | -k | REMARKS
b il -1 B 0 40 80 s to0 o0 T T ZE %
m —— 5 L
ELEV BESCRIPTION wluw w 3 gg S |SHEAR STRENGTH kPa P L) °% CRAIN SiZE
DEFTH =12 > 5 E1 T ] o UNCONFINED + FIELD VANE BUTION
gl2| 7|, |&3 S | uox maaL x o vane [WATER CONTENT (x)} 7 177 ()
342.2 | Ground Level v E = 20 40 60 80 100 10 20 30 kN/m lGR SA St CL
0.0 ”’o
Rock Fill 4
341.3 O h A
0.9 =
4 1| R | ReC 341 RGD 33%
Unweathered X 38
Greiss Bedrock
21 Re | REC RQD 21%
e AX | B8
340
3! Rt | REC RAD 45%
339.5 AX | 90

2.7{ End of Barehole

3 8, Numbars refar to 20
+7, %  Sensitivity 15;:;5 {X) STRAIN AT FAILURE




Mintstry af

o Tramsportotion Foundofion Design
Ho
RECORD OF BOREHOLE No 22W 1oF1 METRIC
W.p, _47 - 83 - O LOCATION STA. 10 + 285 0/S 7.6m LT CL. HWY, 17N ORIGINATED BY_MH.
DIST......20 HWY _17N BOREHOLE TYPE BW CASING, AX CORING & CONE TEST COMPILED BY __M.H.
DATUM . GEODETIC DATE 89 06 22 & 89 06 23 CHECKED BY__ M.V,
« L | DYNAMIC CONE PENETRATION
SOIL PROFILE SaMPLES | & 2 | Resismance ot oo,
V1 3] T womE T l-_:g REMARKS
5 ol -1 20 40 60 8 o [T owwr BT ZE &
m - 1 H L i Il
ELEV il w| 3 ]25| & [SHEAR STRENGTH kPo P L1 7% | crain size
DEPTH DESCRIPTION 22 E | F |32 & |oucowmen  + meEw vane » |piSTRIBUTION
1 o | &8 & |+ ovox mwow  x ve v WATER CONTENT (%) s )
349.7| Ground Level (7 : 2 20 40 60 80 100 10 20 30 kN/mi'lGr SA Si CL
0.0 Jo‘ L]
>4
Rock Fil With (&
Boylders ») C§ 1204 15¢m
> 4
(&
317 D> g 38
2.0
1| RC | REC RQD 40%
ax | 77
4 347
Unweothered
Gneiss Bedrock
=d 2 | re | rec ROD 80%
Y ue
345.6 ax | as
4.1 End of Barehole
»  Woter Level Not
Established
+3 55, Numbers refer to

" Sensiiivity

20
15“%5 (%) STRAIN AT FAILURE
1




kAl

Minluwtry of

Trenspartation Faundetion Design
Omlaria
RECORD OF BOREHOLE No 23W 10F 1 METRIC
W.P, _47 - - o LOCATION STA. 10 + 28Y O/S 5.6m RT. CL. HWY. 17N ORIGINATED BY_MH.
pisT.....20 HWY 1IN BOREHOLE TYPE _CONE TEST COMPILED BY __M.H.
DATUM _GEQDETIC DATE 8% 06, 24 CHECKED BY __MV. ...
SOIL PROFILE SAMPLES | § | 3 | BEetnce por AT v o | % | ceanks
< ] NOISTURE [l ARK
5l [o|38| % 2 o o w o [37 wm ST1ZE
ELEV DESCRIPTION z|u W g %5 & [SHEAR STRENGTH kPa > t = DGR141N SIZE
DEPTH R E o Z1 % 1o uncononen + FIELD VANE ISTRIBUTION
227 : gs S e ouck Taxa,  x 18 vang [VATER CONTENT (%) 7 4 &
348.7 n = o 20 40 60 80 100 10 20 30 kN/mlcr sA SI CL
0.0
347.8 | e e A
0.9 End of Cone Test
£
+3 xa.Numbcn refer to

" Sensitivity

20
1545 (X} STRAIN AT FAILURE
10



tal

Miniwtry of

Transporigtion Foundation Design
Qntoria
RECORD OF BOREHOLE No 26W 1ort  METRIC
WP, 47 - 88 - O LOCATION STA. 17 4 345 Q/S CL HWY, 17N ORIGINATED BY . MM.
pIST___20 HWY 17N HOREHOLE TYPE .BW_CASING & AX CORING COMPILED BY .. MH.
DATUN _CEOOENC DATE 89 07 08 CHECKED BY MV,
SOIL PROFILE SaMPLES | § | 2 | RSeTace por o o
Z2nl S Dac  wosee RO 4oz REMARKS
5. o3| % | 4w e & 10 0 0 |3 &
FLEV z|i|w|3|25| & [sHear stReENGTH wPo d L1 7 | oran size
SEETH DESCRIPTION w121 2 | 3| BZ] T | uwconrmen + FIELD VANE NTENT y |DISTRIBUTION
g = 5 | §O| & | ouck maxaL e vane WATER CONT (%) 3 (%)
Ground Level n 5 o 20 40 60 80 100 10 20 30 kN/mler sA S CL
00 0 alss | 3] »
Sond, Boulders, Some “
it And Gravel
{ A )
1.4
Unweuothered
Graiss Bedrock 1} RC | REC RQO 67%
AX a1
2.9} End of Borehole

»  Water Level Not
Eutablished

+3 xﬁ . Numbaers mefer to

" Sensifivity

20
150-5 (X) STRAIN AT FAILURE
10




HY

Minivtry of
Tronsportation
rie

Foundotton Dasign

WP, _47 - 89 - 01

RECORD OF BOREHOLE No 28 10F 1

LOCATION STA. 17 + 048 O/S 9.0m LT. CL, HWY, 17N

METRIC

ORIGINATED BY_MH.

20
* gunaliivity 1535 (%) STRAIN AT FAILURE

pIST__20 HWY 12N BOREHOLE TYPE _AX CORING COMPILED BY __MMH.
DATUM _GEQDETIC DATE 85 06 20 CHECKED BY__MV.
SOIL PROFILE SAMPLES | 5 | = | CINAMIC CONE PENETRATION
R | I |STMCEROT S | st uwol T | revarks
B wiz5] @ 20 4 B0 80 100 CONTENT 8
8 o iud g L L i 1 A wP w wL :‘3; &
ELEV BESCRIPTION iy |3 gg é SHEAR STRENGTH kPa D?gma USTI%EN
DEPTH 1211 > 1 BE] T | unconrmed + FIELD VANE ¥
é I+ 5 | EO 2 | e quick TRIAXIWL  x LAB VANE [WATER CONTENT (%) s (%)
332.7| Ground Level 4 ? o 20 40 60 80 100 10 20 30 | kN/mlgrRSA St CL
0.0 c’
Rock Fitt >C§
>
3318 [
3344 QOrganic it ond Sand k %
18 ’ 3
RC | REC RQD 0X
i % -
33 Cearoc
//' 76 | REE ROD 22%
: 330
329.5 *:g “gg RQD 0%
3.2{ End of Sorehole
+3 3 Numbers refer to




i

Ministry of

Tronsportation Foundofion Design
Untorle
RECORD OF BOREHOLE No 30 1or1  METRIC
W.P. _47 — 89 - 0} LOCATION STA. 18 + 970 0/ 9.0m LT. ClL. HWY. 17N ORIGINATED BY_ MH.
DIST._. 20 HWY LN BOREHOLE TYPE _NW_CASING & CONE TEST COMPILED BY __MH.
DATUM _CEODENC DATE 89,06 20 CHECKED BY_. .MV,
SOIL_PROFILE SAMPLES & ﬁ RESlST‘A?Nc?g ﬁoﬁmmwﬂw NATRAL Yo
2] o Dasne wosmee U0 | -k | REMARKS
Sl e a8 7] » w0 e w w0 | 0" | 3E &
9 Q
ELEV DESCHIPTION ald| g €% | & [SHEAR STRENGTH kPa y e M| 7% |oran sz
GEPTH 212125838 % |o unconne *FELD VANE L ee cONTENT (%) 7 DISTRIBUTION
xlz B | BO] & | ouick TRIXAL  x LAB VANE M 1 %
332.8! Ground Level " : o 20 40 60 80 100 10 20 30 kN/miiGR 3A SI CL
0.0 “’0
Rock Fill [> 4
3319 &
| M h 4
0.9 L] e
(/:
5d
ik
Silt with Clay, b,
S::md. Dnnﬁ:ytus‘\’}:'r: :/: 11585 ] 51 331 L
nae x
by I
;}, 21881 6 310 1
f/(
ar
A s ss | & \
3288 b 329
40 X
Sity Sand, Troce of g 3 4} 8 | 28
\C,;ruve:j Sommct to ‘w'
328.0 oy venae %] 5| 55| 68 s ]
4.8 " 1204 28¢m
Sondy Grovel, Troce o )
of Silt, Very Dense 5
* &
€18 |ss| 78 127
326,7 LB,
&.1{ End of Horehole
+3 x5, Numbers refer to

.

" Sensliivily

20
1595 (%) STRAIN AT FAILURE
10




16 +800

@_HWY

16+900
17 +000
17 +100
17+200

30 28
]7 | ‘$‘ .l ‘ | i

PREFERRED SITE STA 17+046
ALTERNATE SITE STA 16+970

PROPOSED OVERHEAD TRUSS SIGN
at WEST APPROACH TO HWY 568

PLAN

SCALE
1:2000

Geocres No 52E-32
WP 47 -89 -01

Dist 20

Figure No 1



10+400
10 +500
10 +600

— L € , HWY 17 | I

PREFERRED SITE STA 10+285

PROPOSED OVERHEAD TRUSS SIGN
at EAST APPROACH TO HWY 568

PLAN

SCALE
1:2000

Geocres No 52E -32
WP 47 -89-01

Dist 20

Figure No 2



17 + 200

HWY

17 +300

17 +400

W

17

17 +600

s
—%ansoo

R4

PROPOSED OVERHEAD TRUSS SIGN
at EAST END OF BY -PASS

PLAN

SCALE
1: 2000

PREFERRED SITE STA 17+460
PREFERRED SITE STA 17+460

Geocres No 52E -32
WP 47-89-01

Dist 20

Figure No 3



10+600

10+700
10+800

PREFERRED SITE STA 10+520

PROPOSED OVERHEAD TRUSS SIGN
at WEST END OF BY -PASS

PLAN

SCALE
1:2000

Geocres No 52E-32
WP 47-89-01

Dist 20

Figure No 4



17+900

18+ 000
18 +100
18 +200
18+300

'| .
¢  Hwy 17 , ¢ ,

] — R
Y -PASS —
)/ PREFERRED SITE STA 18+160

PROPOSED GROUND MOUNTED SIGN LOCATIONS

at EAST END OF BY -PASS
(APPROX SIZE =3m x 6m)

PLAN

SCALE

1:2000
Geocres No 52E-32
WP 47-89-01
Dist 20

Figure No 5



¢ HWY

10 + 200

17 + 400
- 10+100

PROPOSED GROUND MOUNTED SIGN

+300

q: H\NY \7N

\0

22W
%

— =7 Paw

PADDY LAKE RD

LOCATIONS

at WEST END OF BY -PASS

(APPROX SIZE =3m x6m )

PLAN

SCALE
1:2000

Geocres No 52E-32
WP 47-89-01

Dist 20

Figure No 6



16 +400

16+500

¢ HWY 17

PROPOSED

20

i

ALTERNATE SITE-2 STA 16+552

GROUND MOUNTED SIGN LOCATIONS

at WEST END OF BY -PASS
(APPROX SIZE =3m x 6m)

PLAN

SCALE

1:2000
Geocres No 52E-32
WP 47-89-01
Dist 20

Figure No 7



