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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmm 0.0 5PUIT BARKE
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63 5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 80° CONE ANGLE ) DRIVEN BY 475 }
IMPACT ENERGY ON "A*'SIZE DRILL RODS. THE RESISTANCE YO CONE BENETRATION |5 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOHLS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE 5O1L5 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRF,N(STH(CU) AS FOLLOWS:
boc, (kPa) 0- 12 12 - 25 2550 | 50-100 | 100 -200] »200
verr SOFT|  SOFI FIRM STIFF | VERY STIFE | HARD

DENSENESS: COHESIONIESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[N(axowsm\am) 0 -5 5-10 10+ 30 30 - 50 =50
VERY LOOSE| LOOSE | COMPACT | DENSE  |vERY DENSE

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

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 O D}, FOR MODIFIED RECOVERY, 15:

i RrOD(%) 0 - 25 25-50 | 50 -75 75 - 90
VERY POOR|  POOR FAIR 8000

90 - 100
EXCELLENT

SPACING 50mm 50 - 300mml 0.3m ~Im | 1m - Im =>3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK!

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL

~ o

mox

55 SPLIT SPOON TP THINWALL PISTON m, kPa™'  COEFFICIENT OF VOLUME CHANGE

W5  WASH SAMPLE 0% OSTERBERG SAMPLE Ce } COMPRESSION INDEX

51T SIOTTED TUBE SAMPLE R C  ROCK CORE ¢ SWELLING INDEX

B S BLOCK SAMPLE PH  TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION

€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, mi/s  COEPFICIENT OF CONSOLIDATION

T W THINWALL OPEN F 5  FOIL SAMPLE H m DRAINAGE PATH

T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION

v, L] PORE WATER PRESSURE O,4  kPa  EFFECTIVE OVERBURDEN PRESSURE

A 1 PORE PRESSURE RATIO o kPo  PRECONSOLIDATION PRESSURE

¢ kfa  TOTAL NORMAL STRESS 7 kfo  SHEAR STRENGTH

o’ kPo  EFFECTIVE NORMAL STRESS < kPa  EFFECTIVE COHESION INTERCEPY

r kpa  SHEAR STRESS ! "' EFFECTIVE ANGLE OF INTERNAL FRICTION

o .4 . kea PRINCIPAL STRESSES ¢y kra APPARENT COHESION INTERCEPT

€ % LINEAR STRAIN Py =% APPARENT ANGLE OF INTERNAL FRICTION
€66 % PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR STRENGTH

3 kPo  MODULUS OF LINEAR DEFORMATION T, kPa  REMOULDED SHEAR STRENGTH

G kg MODULUS OF SHEAR DEFORMATION 5, 1 SENSITIVITY = ;Hm

£ ! COEFFICIENT OF FRICTION r

PHYSICAL PROPERTIES OF SOIL

P kglm’ DENSITY OF SOLID PARTICLES e 1%  vOID RATIO ' 8o 1R VOID RATIO IN DENSEST STATE
Y, kN/m’ UNIT WEIGHT OF SOLID PARTICLES no 1% POROSITY y DENSITY INDEX =§£‘£L:——Zw
R, kg/m’ DENSITY OF WATER w 1% WATER CONTENT D mm  GRAIN DiAMETER o
Y, kN/nl UNIT WEIGHT OF WATER 3 % DEGREE OF SATURATION D, ™M  n PERCENT - DIAMETER

P kg/m® DENSITY OF sOIL W% LIQUID LimIT ¢, UNIFORMITY COEFFICIENT

Y kN/m' UNIT WEIGHT OF SoiL w, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
P, ka/m’ DENSITY OF DRY SO We % SHRINKAGE LIMIT G ms  RATE OF DISCHARGE

7‘; KN/’ UNIT WEIGHT OF DRY SOIL e % PLASTICITY INDEX = W — Wy v mfs  DISCHARGE VELOCITY

Bar  kg/m® DENSITY OF SATURATED SOIL I, UGUIDITY INDEX> “‘“ e i HYDRAULIC: GRADIENT
Yegr  KN/m® UNIT WEIGHT OF SATURATED SOIL P W k m/s  HYDRAULIE CONDUCTIVITY

kg/m® DENSITY OF SUBMERGED SOIL g1 CONSISTENCY INpEX: ““ET;;“”“ J kn/m® SEEPAGE FORCE
KN/ UNIT WEIGHT OF SUBMERGED SON e L% VOID RATIO IN LOOSEST STATE
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FOUNDATION INVESTIGATION REPORT
For
Mitchells Creek Structure Replacement
W.P. 74-85-05, Site 35-156-136
Highway 6, District 3, Stratford

INTRODUCTION

This report contains the results obtained from a Foundation

Investigation carried out at the above mentionéd site for the proposed
structure replacement. The fieldwork was performed during the period
from 87 08 04 to 87 08 11, utilizing & skid mounted diamond drill
equipbed with washboring equipment including NX and BX casing. At
this site four sampled boreholes were advanced and two dynamic cone
penetration tests were conducted. The borings were located at the

abutment locations in the vicinity of the structure replacement.

In addition to the results of the field investigation, this report

contains recommendstions for the design and construction of the proposed

" structure replacement.

SITE DESCRIPTION
The site is located just north of Arthur, Ontario on Highway 6

approximately 4.3 km north of Junction Hwy. #89 and Hwy. 6, in the

. Township of Arthur, Wellington County.

Land use in this area is dominantly agricultural. The location is
characterized by gently rolling terrain comprised of a thick deposit
of hard silty clay.

The existing structure spans a small seasonally varying course of
water which flows westwardly in the immediate vicinity of the site.

At the time of the investigation Mitchells Creek measured approximately
1 m across and 3/4 m deep, videning to approximately 3 m in width
directly beneath the structure. The slopes of the creek bank range
from vertical erosion faces to inclined slopes.

SUBSURFACE CONDITIONS

- -

General

The native subsoil encountered at this location consists largely of

hard silty clay, with varying amounts of sand and gravel.
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The boundaries of the different strata, together with the field and
laboratory tests results appear on the Record of Borehole sheets
appended to this report. Refer to these sheets for locations and

elevations of these boreholes.

A brief description of the different soil is given below.

R iy e — . — o — ——

The material encountered in all the boreholes was silty clay with
varying amounts of sand and gravel. In three of the four boreholes
traces of organics were found from the surface to elevation 436.7
m. The deposit contained from the surface to elevation 438.4 to 436.7

m some/with sand, trace of gravel (3.5 to 5.9 m).

The sand content within the deposit decreased to traces 3.5 to 5.9

m below the surface.

The physical properties of the material as determined by field and

laboratory tests are listed below:

Mean
Natural Moisture Content (w) 14.5%
Liquid Limit (W) 27%
"Plastic Limit (wp) 14%

The consistency of the deposit ranged from very stiff to hard. Figure
1 indicates that the deposit plotted as a CL on the Plasticity Chart.
The grain size distribution is shown in envelope form in Figure 2

in the Appendix.

GROUNDWATER CONDITIONS
The following groundwater levels were observed during the {field

investigation:
Borehole Groundwater Elevation
1 440.8 m
2 440.7 m
Ty 441.8 m
4 441.0 m

No artesian groundwater conditions were encountered.



During the time of the investigation, the creek level was observed
to fluctuate up to 0.5 m. During the dry spells the creek was observed
to be dry to very low flow rates and during heavy rain conditions
rose to higher flow rates and erosive potential levels. The creek
water level elevation as measured on 87 08 14 was 441.8 m. The
groundwater levels may be expected to vary seasonally and with the

treek water level.

>
P. Payer, g. Eng.

8r. Foundation Engineer

’ ) M. Devata, P. Eng. '
: Chief Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
For
Mitchells Creek Structure Replacement
W.P. 74-85-05, Site 35-156-136
Highway 6, District 3, Stratford

INTRODUCTION

This report contains the results obtained . from a Foundation
Investigation carried out at the above mentioned site for the proposed
structure replacement. The fieldwork was performed during the period
from 87 08 04 to 87 08 11, utilizing a skid mounted diamond drill
equipped with washboring equipment including NX and BX casing. At
this site four sampled boreholes were advanced and two dynamic cone
penetration tests were conducted. The borings were located at the

abutment locations in the vicinity of the structure replacement.

In addition to the results of the field investigation, this report
contains recommendations for the design and construction of the proposed

structure replacement.

SITE DESCRIPTION

The site is located just north of Arthur, Ontario on Highway 6

approximately 4.3 km north of Junction 89 and 6, in the Township of
Arthur, Wellington County,

Land use in this area is dominantly agricultural. The location is
characterized by gently rolling terrain comprised of a thick deposit

of hard silty clay.

The existing structure spans a small seasonally varying course of
water which flows westwardly in the immediate vicinity of the site.

At the time of the investigation Mitchells Creek measured approximately
1 m across and 3/4 m deep, widening to approximately 3 m in width
directly beneath the structure. The slopes of the creek bank range

from vertical erosion faces to inclined slopes.

SUBSURFACE CONDITIONS

General

The native subsoil encountered at this location consists largely of

hard silty clay, with varying amounts of sand and gravel.
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The boundaries of the different strata, together with the field and
laboratory tests results appear on the Record of Borehole sheets
appended to this report. ‘Refer to these sheets for locations and

elevations of these boreholes.
A brief description of the different soil is given below.

Silty Clay  (with to trace sand, trace to some gravel)

PO i s s

The material encountered in all the boreholes was silty clay with
varying amounts of sand and gravel. In three of the four boreholes
traces of organics were found from the surface to elevation 436.7
m. The deposit contained from the surface to elevation 438.4 to 436.7

m some/with sand, trace of gravel (3.5 to 5.9 m).

The sand content within the deposit decreased to traces 3.5 to 5.9

m below the surface.

The physical properties of the material as determined by field and

laboratory tests are listed below:

Mean
Natural Moisture Content (w) 14.5%
Liquid Limit  (Wp) 27%
Plastic Limit (Wp) 14%

The consistency of the deposit ranged from very stiff to hard. Figure
1 indicates that the deposit plotted as a CL on the Plasticity Chart.
The grain size distribution is shown in envelope form in Figure 2

in the Appendix.

GROUNDWATER CONDITIONS

The following groundwater levels were observed during the field

investigation:
Borehole Groundwater Elevation
1 440.8 m
2 440.7 m
3 441.8 m
4 441.0 m

No artesian groundwater conditions were encountered.
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‘During the time of the investigation, the creek level was observed

to fluctuate up to 0.5 m. During the dry spells the creek was observed
to be dry to very low flow rates and during heavy rain conditions
rose to higher flow rates and erosive potential levels. The creek
water Jlevel elevation as measured on 87 08 14 was 441.8 m. The
groundwater levels may be expected to vary seasonally and with the

creek water level.

DISCUSSION AND RECOMMENDATIONS

General

The structure at Mitchells Creek was built under Contract 32 - 36.
The original design drawing shows a single span beam type structure
of length 12.2 m. It is reported from bridge plans that foundation
support was provided by spread footings. The structure has been
determined to be in an advanced state of deterioration and requires
replacement. This deterioration takes the form of corroded beams,
deteriorated concrete, and severe undercutting and washout at the
footings. There are no obvious indications of either uniform or

differential settlement.

New Structure Foundations

It is proposed to replace the present structure with a single span
(10.5+ metres) concrete rigid frame on beam type structure, located

along the same alignment and location as the present structure.

It is recommended that the abutments of the proposed single span
structure be founded on spread footings placed at or below elevation

440.2 m and above the existing spread footings.

The following design values are recommended:

1) Allowable bearing pressures of 360 kPa may be used for
the design of footings. For purposes of the Ontario
Highway Bridge Design Code (0.H.B.D.C.) the following

values are recommended:

Factored Capacity at U.L.S.: 550 kPa
Capacity at S.L.S. Type II: 360 kPa

2) Earth pressures should be computed as per O.H.B.D.C.
Subsection 6.6.1.2.2., of the <code. A  unyielding

foundation condition may be assumed.
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3) The Granular 'A' or 'B' backfill to the abutments should
be in accordance with Special Provision No. 121 (dated
October, 1983). The following parameters are recommended

for the granular backfill:

Gran. 'A' Gran. 'B'
Angle of Internal Friction (§) = 35° 30°
Unit Weight (kN/m®) (%) = 22.8 21.2
Coefficient of Active Barth
Pressure (Ka) = 0.426 0.5

4) The footings should be placed so as to have a minimum

earth cover of 1.7 m to allow for frost protection.

Dewatering

No difficulties are anticipated with water during excavation due to
the high fines content and hardness of the silty clay. As no major
dewatering problems are anticipated a dewatering program is not
recommendéd. It should however be noted that concrete for the footing
should be poured in a dry environment. It is also recommended that
15 cm of lean concrete should be poured at the bottom of the footing
excavation immediately after completion so as to guard against softening

of the foundation material from weathering and seepage effects.

SETTLEMENT

No undue settlements are anticipated during or after construction
of the structure foundations since the load required to cause
unacceptable settlement would be much greater than the recommended
values for factored bearing capacity at U.L.S. (0.H.B.D.C. Subsection
6.5.3.2.)

SCOUR PROTECTION

Scour protection for the footings should be utilized for this structure.

The present structure show evidence of extensive scouring, possibly
as a result of the very sporafiic high energy flow conditions common

to the site.

For this purpose it 1is recommended that rip=rap be utilized for
protection of the river bed and embankments, This rip-rap should
be placed so as to be effective from the creek bed to a height of
0.5 m above high water level and for a span of 10 m upstream and

downstream of the structure.
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Approaches

Top soil and surficial material should be removed Prior to the placing
of £il1l. The fill should be acceptable well compacted material. Any
fill placed below the water table should be a granular material,

The embankments should be designed with forward and side slopes not

exceeding 2 horizontal to 1 vertical,

Forcesg Resisting Sliding Failure

placing of the lean concrete mixture at the base of the footing

excavation, so as to increase the bond and resistance to sliding.

MISCELLANEOUS

The fieldwork for this investigation was carried out by Mr. J. ¢.
Matthews, under the supervision of Mr. K. Q. Selby, Chief Foundations
Engineer - West and Mrs. P. Marks, Project Foundation Engineer. The
equipment used for the field investigation was owned and opérated’
by Marathon Drilling Company Ltd. This report was prepared by .Mr.
Jonathan Matthews and Mrs. Pamela Marks and reviewed by Mr. Ken Selby.

BBuntt

Jonathan Matthews
Student Engineer

PROFLSSIONAL
ENGINEER

P. Marks, P. Eng.
Project Foundations Engineer

K. o, Sty —

K. G. Selby, P. Eng.
Chief Foundations Engineer
(West)

M.P.J. MARKS

ONTARID
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST ($PT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Simm O, D SPUT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AV

ERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm 0.0, 50° CONE ANGLE ] DRIVEN 8Y 475 3
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS 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 DENSENESS,

COHESIVE SONS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH | ¢ } AS FOLLOWS:

U

L ¢, {kPa) 0 -2 1225 25~ 50 50-100 | 100 -200| =200
very Sofrl sorfr FIRM STIFF | VERY STIFF HARD
DENSENESS: COMESIONLESS SOIS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[N(BLOWS/O.Bm) 0 -5 510 10 - 30 30 - 50 > 50
VERY LODSE| LODSE | COMPACT | DENSE |VERY DENSE

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

RECOVERY: S5UM QF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MQDIFIED 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 O D |, FOR MODIEIED RECOVERY, 15
RQD (%) 0«25 25-50 | s0-75 75 - 90 90 - 100
VERY POGR| POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING :
\ SPACING SOmm | 50-300mm] 0.3m -~ im | Im -~ 3m | =3m
IDINTING  |VERY CIOSE| CLOSE | MOD. CLOSE, WIDE | VERY WIDE
BEDDING VERY THIN THIN MELIL M THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

55 SPLIT SPOON TP THINWALL PISTON v kpa™!  COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE O3S  OSTERBERG SAMPLE €, i COMPRESSION INDE X
5T SLOTYED TUBE SAMPLE R C  ROCK CORE Cy 1 SWELLING INDEX
B S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€% CHUNK 5AMPLE PM TW ADVANCED MANUALLY g, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
Ty i TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
Uy ko PORE WATER PRESSURE Py kPa EFFECTIVE OVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO g ko PRECONSOLIDATION PRESSURE
& kPa TOTAL NORMAL STRESS 7, - kea SHEAR STRENGTH
o’ kpo EFFECTIVE NORMAL STRESS ¢’ kpa EFFECTIVE COHESION INTERCEPT
T kpa SHEAR STRESS ' -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o 0.0 kea PRINCIPAL STRESSES <y kra APPARENT COHESION INTERCEPY
€ % LINEAR STRAIN by =®  APPARENT ANGLE OF INTERNAL FRICTION
€. €, €, % PRINCIPAL STRAINS % kpa RESIDUAL SHEAR STRENGTH
3 kpa MODULUS OF LINEAR DEFORMATION T, kpa REMOULDED SHEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION s, 1 SENSITIVITY = ;2,,.
/J. 1 COEFRICIENT OF FRICTION r
PHYSICAL PROPERTIES OF 5OIL
A kg/ma DENSITY OF 50LID PARTICLES & 1% vOID RATIO @pin 1% VOID RATIO IN DENSEST STATE
)’S KN/ UNIT WEIGHT OF SOLID PARTICLES n 1, %  POROSITY I I DENSITY INDEX =§J—"ﬂi‘-i-§-~;~
R kg/m® DENSITY OF WATER w 1% WATER CONTENT D mm  GRAIN DIAMETER mox = Tmin
Yy kN/T® UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION Dy mm  n PERCENT « DIAMETER
P kg/m’ DENSITY OF sO1L w3 LQUID LT ¢, UNIFORMITY COEFFICIENT
4 KN/i UNIT WEIGHT OF soit Wy % PLASTIC LimIT h m HYDRAULIC HEAD OR POTENTIAL
/?j kg/m® DENSITY OF DRY 5OIL wg % SHRINKAGE Lim(T g m3/s  RATE OF DISCHARGE
)é KN/ UNIT WEIGHT OF DRY 501 e % PLASTICITY INDEX = W, ~ Wy v mfs  DISCHARGE VELOCITY
Bat  kg/m® DENSITY OF SATURATED SOIL ) ) LGUIDITY INDEX - w i ! HYDRAULIC GRADIENT
Yean kn/m® UNIT WEIGHT OF SATURATED SO1L P - w k m/s  HYDRAULIC CONDUCTIVITY
P' kg/m’ DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY iNDEX= Lup J kn/m’ SEEPAGE FORCE ‘
Y kN/m UNIT WEIGHT OF SUBMERGED SO, e 1,% VOID RATIQ IN LOOSEST STATE
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s0f 7
CH
40
3 Ci
En
O
Z
. 30
=
Y
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(721
é CL LEGEND
2 . yd BH | SAMPLE | SYMBOL
< \ 1 1,5,8,0,11 Te)
®
. p© 2 1,2B,4,8 x
o o} / 3 2,5 00121 +
10 o0 x o MH OH 4 [1,3,700] e
RS
D e, e k \L\M\M\L\\ A
L M 0l
ML 7 ML oL
% 10 20 30 20 50 %0 70 80 50 760
LIQUID LIMIT %
FIG No ]

Ministry of
@ Transportation and
Communications

Ontario

PLASTICITY CHART
SILTY CLAY -CL

WP 74-85-05




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
- SAND GRAVEL
CLAY & SILT Fine Medium | Coorse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 2 3 45 10 20 30 4050 ysum 1BOum 300um £00m LiBmm  2.36mm 9.5mm 19.0 min 37.5mm  63.0mm
100 THHTHH 53 106 m 250um 425 pm 850 um 2,0Gmm 4.75mm 2mm | 2650m | 530mm 75.%&»01‘
1
90 10
1
80 20
70 30
& 80 400
z ] =
& <
b "
[ o
50 t 50
g LEGEND z
& BH [SAMPLE SYMBOL <
a 40}~ €0 &
o~
30 H 7 70
% |
@)

20 a3) X 80
10 u 90

0 100

) 2 3 48 10 20 30 40 270 200 140 100 8050 40 30 20 16 108 a M2 W R v aly e
MINISTRY SIEVE DESIGNATION (Imperial )
@ Minisiy o on and GRAIN SIZE DISTRIBUTION FIG No 2
Communications WP 74 -85-05

Ontario

SILTY CLAY WITH TO TR OF SAND, TR TO SOME GRAVEL
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OFFICE REPORT ON S04 EXPLORATION

Transporimtion and
Communicationg )
RECORD OF BOREHOLE No 1 METRIC
WP 74+85-05 LOCATION & 14 + 332.1; 0/8 10.0 m Rt.of ¢ ORIGINATED 8Y _1M
DIST 3 HwY 1) BOREHOLE TYPE _HASHBORE - Nx Casing COMPHED BY _ JM
DATUM . Beodetic DATE B71-08-04 _to_  87+08-DS CHECKED 8y
PROF1 " w  [OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | F [Ressrancs Cpior masrc SR e | = E | permancs
P ﬁ% b 20 40 0 80 100 |UMT  cowrenr UMt | 5O
2|8 Q"E% TO T D Il P
LEV alml w212 & |SHEAR STRENGTH [ A GRAIN 512
pra DESCRIPTION REIRRE: Bg 5 [0 unconmme o e vave| arent ] 7 [PSTRIBUTION
é 4 5 | &C & e QUICK TRIAXIAL % LAB VANE o . (%)
4425 Ground Level & : b 10 20 39 GR 5A 51 CL
6.0 Silty clay with A LL.58 2 I
Sand Trace Ouganied 1 2[5 |11
P RERETIIET] "%"
4 Akl 88 | 75 440
b
TRACE GRAVEL ¢ ) 55 | 65 628 (66)
116 |ss 8%
4 418
———- 1 7188 |60
8155 186 U — 13 {96)
o
P19 1ss |se 436
TO TRACE SAND 7
o
Lo [ss s o 2 5 (93)
HARD Py 434
RS B
1'3;'(, To some San /‘ 111 sg B1asdsen [V 223 {75)

END OF BOREHOLE

+3 5. Numbars refer to

Sensihvity 10

20
15 -5 (%] STRAIN AT FAILURE
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OFFICE REPORT ON SOQIL EXPLORATION

Mitnstry of
@ Transpsrtation ang
Communicaony
RECORD OF BOREHOLE No 2 METRIC
WP 74-85-05 LOCATION ___Sta. 14 + 342.8; 0/8 7.2 m RT of § ORIGINATED 8Y _JM
DIST___ 3 HwY 5 BOREHQLE TYPE Maghbore - Nx Casing COMPILED BY __JM
DATUM Geodetic DATE 87 08 0§ CHECKED BY
' DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gm ; RESISTANCE " PioT masnic NATURAL =
V) , MOISTURE HIGUD | REMARKS
e §5 g 20 40 60 80 00 |'MT  cowranr uMir i SO
Ot m ; 1 i 60 3 i Wp W Wt oy &
ELEV BESCHIPTION ale| w| 2|83 5 SHEAR STRENGTH J = | GRAIN SIZE
DEPTH ' =3 2| $ 188 T |ounconmned  + FiELD vanE WATER CONTENT ()| 7 |PISTRIBUTION
£/2 5 [EY | & |eQuek TRIAxAL  x 1aB vANE {%) {%)
442.3 Ground Level B ? i 0 20 30 GR SA §1 €L
0.0 Trace of organigs | ss 127 442 - 18 17 (64;
1 88 |52 P 219 (79,
Siley clay // X
some sand /// 3|88 [ 1F 440
. trace of Gravel 58 1 59 Q0 fud 729 (64,
o _dlUA 5 1ss les
/7
S8 . 58 438
To
| zlss [72
T d 1 .
race of san A J 5 58 5 o 1 2 (973
%
W5 [ ss | 75 436
b
Hard ] '
434,2 % 10 | g3 g2
8.11 End of Borehole

-
N

+3, x5 . Numbers refer to
Sensitivity

20

15 -5 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON 504l EXPLORATION

Mirity ot

@ Transporsion na
Commurneationg
Ortara

RECORD OF BOREHOLE No 3

Sra. 14 + 342,45 0/S 8.0 w LT of §

METRIC

w P T4~85-0% LOCATION ORIGINATED 8y M
DIST .3 HWY 6 BOREWOLE TYPE Washbore - Mx Casing COMPILED 8Y M
DATUM ____Gepdstic DATE 87 08 07 to 87 08 10 CHECKED BY
T85OI PROFILE SAMPLES o u DYNAMIC CONE PENETRATION -
=9 | & [REsSTANCE PLOT mastic wolStby pouw| o T REMARKS
§ 3 UMIT  coyTeRr LIMT | = 1)
e v Q 20, 40 80 80 100 g &
[o] & @l e i ) l A i Wp w W, .‘.'D"';‘
ELEV DESCRIPTI & | 2 z0 é SHEAR STRENGTH | ——r GRAIN 512E
DEPTH SCRIPTION s Z1 X | 5138 & |ounconmned  + fiEw vane WartR content (| 7 |OSTRIBUTION
é zZ » | &Y .i.. ® QUICK TRIAXIAL X LAB VANE +) (%)
4426 Ground Level - : & o 20 30 GR SA 51 CL
0.0 58 | 28
b y 452 \\
121 88 | 52 17 e 1Omrfmaind 119 (30)
Silty clay 4B¥ ]
A3l 88 | 69
Trace of Orgarics "// \"‘N-..
Some sand 4 288 1 46 440 e
Te trace Gravel "/, 258 4l 4 720 (73)
A
A4 6188 | 37
4 4
q Arlss [ a2 8
f"/ 8. 88 34 ]
)
// y1 88 | 35 436
To trace of sand //
i
»
—_———— 434
To some Gravel f/, = =
‘ . 53 e,
’*ig»g Vistiff to hard CORANTM R e T i 29 17 (54)

End of Borehole

i

!
|
| |
: i !
] l ]

3, x5 Numbars refer to
Sensitinity

20
1545 (%) STRAIN AT FAILURE
10




Nhimatry of
THINSDEIRLOR Ay

OFFICE REPORT ON SOH EXPLORATION

End of Borehole

Commumcinons
RECORD OF BOREMOLE No 4
748505 LOCATION Sta. 14 + 333.7; 0/S 7.0 m Lt of 0 ORIGINATED gy _JM
3 HWY 6 BOREHOLE TYPE Washbore - Nx.Casing COMPILED BY __ M
DATUM ..._Gegdetic DAYE 87 08 11 CHECKED BY
iL PROFILE MpLes |« w  JOYNAMIC CONE PENETRATION —
SQIL PROFIL SA Wy | F | RESISTANCE PLOT frasric WOk vious b g REMARKS
("5 o 7 gé & 20 40 60 BB 100 ;Z,G“.- 4
[T [ L L
v DESCRIPTION & :2; W .*';3 %§ 5 SHEAR S5TRENGTH et 2 Dr:,mn; ?‘é&
A w S| 2| 3138 ] T |ounNconmNeD  + FieLD vane ISTRIBUT
312 5 %U Z | ouck TRAxiaL  x Las vang |WATER CONTENT (%) (%)
b Ground level A - w GR SA St CL
-0 il 8s | 25 718 (80)
] .
/i’ 58 29 .
%
Silty clay TR 440 6 19 (75)
Some sand v ¥ BT '
Trace of Gravel // &
V.stiff to hard ¥ 5188 133 438
" <1 N
A
A 7188 | 77 11 (98)
A
To trace sand v Bl 5§ 40 436
V1 slss | 18
y
FEVSURORN & % §
With thin layers 434 2 6 (92)
of silt '/ 104 5% 25
2.9 SNSRI YA
8.7 )

"

5. Numbers refer to
Saensitnity 10

20

15 0-5 [%) STRAIN AT FAILURE



PH-D- 207 8204

MINISTRY OF TRANSPORTATION ANG COMMUNICATIONS, ONTARIG

METRIC |up ' N '
DIMENSIONS ARE TN METRES WP No 74- 85-05
_¢_ 4 _*1 ) o = o N KUOMETRES o METRES. MITCHELL ‘S CREEK SHEET
446 445 - 3 Y
444 — 424 1465 BORE HOLE LOCATIONS & SOIL STRATA
N £46.0
447 M o ey 17} 442 441.5
VAT AT LR OGS T )
440 1 A /}/md?‘/ gg//‘ /Slm}tﬂi\’};r/ 4% 2%:“—“; LY 440 :i;; T
PRt / i > ad u 443.5
438 A TR GRAVEL] L Har L KaRE Twitit sanp L 4 S )/ TR, GRAVELL s = :
Aty Y, S to Hard L1 3oA% A 1) A s45.0 had
e TR SANG /// f:f AT // i 1 e e
1 IR SANDY
434 e i a AN QAN A A A Ase AV 434 4
[WITH THIN /_53_-’16::'! A AN VA AAuelisiasome saND 438 445.0
LAYERS OF SHT *
432 432
430 430
A-A ¢ , Hwy 6 .
WELLINGTON J
$‘3 ‘2 ARTHUR /\
446 446 445.0 “
— KEY PLAN
444 E0m CONE 444 5.0 ~ SCALE
i 190 20, 2N — . N “1R_ORG'S 14z o Wkm G LOkm
gL T 4 o —
" s A O s 3 R e o S
7 s Y A SITY CLAY ] % /4/ ) : s
- fe_ora's s A ome samd 1A 71814 % 438 s A LEGEND
TR GRAVEL"] 142 i 72 - B
4 /{Yi/_"m_?(/v /fl{{fo HGI;& / 57 /,(%'RIS:M:JD/"!,
438 UILOCTS% MILV S = 78 436 - o e ° & @ sore Hola
Y vion A e A AN AN n/m ) 293 3 P 2 S < . ,
434 O GRAVEL ?g ;{5' %W : 434 - @ = - - - - - $‘ Dynamic Cone Penetration Tasr [Conel
o .
432 YIA X 7 iA 7y - 412 ’ P{AN 4&' Bore Hola & Cone
430 : 430 am 2 B N Biows/0.dm (Std Pen Test, 475 1/blow}
- . T m— -
8 B | CONE Blows/03m (60" Cone, 475 3/ blow}
SEC T{QNS - | 4‘ WL ot time of investigation 1987 08
SCALE 450 | 450
dm Z € 4m
448 i 448
i PROPOSED GRADE
445 - 444
444 . ) ; -5:14‘ { o STAT: OFFSET
i , N ATION AT S|
442 MIFCHELL'S CREEK j NQ_WATER 87 08 £42 i L =
Rl T a— 1 442.4 T4+332.1 H0m Ry
440 ~ 443 2 £42.3 4+342.8 7-2m Re
- . 433 3 1 4426 | 1443424 | 8.Omit
. 4 | 441.6 1443337 | 7.0mls
436 = = = 438
P = 2 )
434 = 2 = 434
2 . p b1
432 432 -
| scae
dm’ 2 0 dm
| ===
=NOTE=
The Youndaries between soif sirata have besn sstobliched
only ot Bors Hols focotiont. Between Bore Holes the
boundaries are d from geciogical evid
NOTE: The complate & 1or iy and design report for
this project and othee resnted documents moy be examined at the
Enginearing Materiols OFfice, Downsview. Information contoined in
this report and relafed documents is soecifically excluded in
accordonce with the conditions of Sechion 102~ 2 of Form 0.
zl
% DATE [8Y 1 SESCRIPTION
Geocres No 40P15-029
y - WWY No & TSt 3
: SusawD PR [CHECKED  Toare 87 10 27 ISITE 35-134&
REF No £ -10042-3,370¢ ORAWN DT _[CHECKED | sveves OWG 748505 A
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L'sngm 801 oM CORRECTION
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DIMENSIONS ARE IN METRES

“AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

21gm

s e
tss9-

£T NBUTHENT

AT_WIP3EAN

_DECK  SECTION
75

1
~290,
H ‘ -
. s o 1T
B > grruerued |
w7
) o
a o
LR
Lo Q
i M
dia i
A s
s T
ul, g
m @ L@
2id
53
3

T MIN_SOFFIT GEOTEXTILE - TYR
isg B 498119 CLASS T, NON-WOVEN WITH F.0 5. 90130 um

PR

£4C. STA, 147451,950
by rRron

DRAWING NOT TO
100 W ON ORI

E-SCALED

L DRAWING

,

“

TorsTone

CONT. NG
‘WP 'No. 74-85-05

'M ITCHELL'S " CREEK - BRIDGE

4.3 km’ NORTH.. OF  JUNCTION SHEET
HWY, N2 9
GENERAL - ARRANGEMENT
5.M. ROSS anp ASSOCIATES LMITED
Consuning  Civit Engineers. ~
GODERICH. ONTARIO - i sas
‘GENERAL NOTES:
CLASS OF CONCRETE.
FOOTINGS AND . MASS CONCRETE zompa”
REMAINDER 30MPa
CLEAR COVER TO REWMFORCING ‘STEEL
FOOTINGS . 106t 25mm
ABUTMENTS A WINGWALLS
{FRONT FACE) &0t 20min|
{RACK FACE) 70t - 20 mm|
DECK_ {TOP} 70t ‘gomm
oEcK (B0TTOM) 50t 1o mm

REMAINDER 701 20mm UNLESS
OTHERWISE NOTED:

RENEORCING STEEL
REINFORCING STEEL SHALL BE GRAOE
400°UNLESS OTHERWISE SPECITIED
BAR MARKS WITH THE SUFFIX C
DENOTE: COATED BARS.

NSTRUCTION MOTES
BACKFILL SHALL' BE.PLACED SIUULTANEQLSLY
BERIND BOTH ABUTMENTS , KEEPING T

HEIGHT OF THE BACKEWLL AFPRO XIMI\\'EL

SAME. AT NO TIME SHALL THE DIFFERENCE 1N Eevamion
BE GREATER THAN 500 mm

SIOFS OF THE BOTTUM 600 mm UCFTH UF FOOTINGS AND
THU 150mm DEPTH OF MASS CONCRETE SHALL BE CAST
AGAINST UNDISTURRED SOIL.

EasewoR SUPRORIING THC BECK SHALL HOT O€

THE ‘BACKFILL HAS BLL
R VE D e L AbUTHENTS 16 AT LEAS
ELEV. 345,10,

ARNIER WALL SWALL NOT BE POURED UNTIL AFTER DECK
SUFFORTING FALSEWORK HAS REFN REMOVED.

LIST of DRAWIHGS
WG 161581136+ |
2. DORE WOLE LOCATION & SOIL
STRATA

GENERAL | ARRANGEMENT,
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