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INTRODUCTION

The soil investigation described in this report was authorized
by the Department of Highways in a letter dated February 24th, 1966.

Information about the proposed 3-span bridge structure, its
loeation and other pertinent data was obtained from a drawing prepared
by the Department (Plan No. E-4208-1) and forwarded together with the
letter of authorization.

The purpose of the investigation was tc determine the subsurface
conditions at the location of the proposed crossing as relevant to the
foundation design and construction of the structure. The results of
the investigation, :ogether with the interpretation of the data and
recompendations for foundation design are presented in the following
paragraphs.

PROCEDURES

The work in the field was carried out during the periocd between
March 4th and 10th, 1966, and consisted of & exploratory boreholes each
with an adjacent cone penetration test and 4 additional dynamic cone
penetration tests. The location of the boreholes and cone tests is in-
dicated on the plan and profile drawing enclored in the side pocket at
the rear of this report.

The borings were executed by a standard diamond drill machine
equipped for scil testing and rock coring., The depths of the borehocles
range between 22 and 26 feet and were generally carried 5 ft. into the
bedrock. The overburdeu overlying the bedrock was sampled at 2% and
5 ft. intervals of depth, performing Standard Penetration Tests at the

same time,



5-3-3 Pagé 2.

A detailed log for each borehole is given on the Geotechnical
Data Sheets for the boreholes at the end of this report. Se¢tions and
profiles of the inferred soil stratigraphy are given on Drawing No. 1.

The samples obtained during this investigation were brought
to the laboratory of Dominion Soil Investigation Limited for examination
and testing. The results of the laboratory testing are shown on Enclo-
sures No. 6 to 11 inclusive.

All elevations of this report are referred to a nail in the
stump of a 0.6 ft. diameter pine tree located 59 f¢t, right of Station
916 + 76. This bench mark was established by the Department of Highways
and its elevation was given as 1055.29 ft. above the Geodetic Datum.

DESCRIPTION OF THE SITE AND SUBSURFACE CONDITIONS

The bridge site is located at about chainage 918 + 00 on the
proposed access road - "Line A" - connecting Hornepayne and White River.
The proposed access road rums through virgin bushland and the bridge
site is approximately 17.3 miles south of Hornepayne. The terrain in
the area is uneven and rolling with several small but rather steep-
sided hills and occasional rock outcrops. The area is heavily treed,
most of it pine, and the drainage appears to be good to normal with
only a few occasional swampy or wet areas. The West Beaton River in
this area follows a rather meandering course with an approximately
20C ft. wide flood plain.

On the basis of the investigation the soil stratigraphy in
the area of the bridge site can be described as follows:

Soft to Loose dark-brown Organic Silt (4% fr. to 10% ft. thick)

Very Loose to Compact Fine to Medium Sand (0 to 10 ft. thick)




6-3-3 Page 3.

Compact to Dense Silt (8 to 11 ft. thick)

Granite Bedrock at depths ranging between 12% and 25 ft.

Details of the soil conditions encountered are shown en the
individual Geotechnical Data Sheets and the main characteristics of the
soil types are discussed below.

Organic Silt

Below the ground surface, which in the area of the structure
lies at elevation 1049+ ft., the first stratum encountered was a 4% to
10% ft. thick dark-brown coloured organic deposit. The stratum consists
mostly of fine sand and silt particles with appreciable amount of organic
matter. Leaves, twigs, and pieces of wood indicate that this stratum is
a floed plain deposit. Both the standard and cone penetration tests
indicate that this stratum has a soft consistency or a loose relative
density.

Fine to Medium Sand

In boreholes No. 1, 2 and 4 the above-described organic deposit
was underlain by a 4 to 10 ft. thick sand deposit. Typical grain size
distribution curves of this stratum are shown on Enclosures No, 6, 7 and
8 indicating that the deposit consists mostly of finme sand particles with
some silt and occasional medium or coarse sand. The stratum is poorly
graded and its coefficient of uniformity ranges between 3 and 4. The
"N"™ values range between 1 and 6 blows per foot, Indicating a very loose
to loose relative density. Only in borehole No, 4 has the cone penetra-
tration test indicated a somewhat higher degree of compaction.

silc

At a depth ranging between 8% and 16 ft. below the ground

surface, an approximately 8 to 11 ft. thick silt deposit was encountered.
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The particle size distribution of this stratum was determined by 3 hydro-
meter tests, the results of which are shon on Enclosures No. 9, 10 and
11. As indicated here the stratum consists of about 15 to 50% of fine
sand, 40 to 80% silt, and about 5% clay. This stratum is better graded
than the overlying sand deposit and has a coefficient of uniformity
ranging between 3 and 10. A field permeability test performed in Bore-
hole No. 1 indicates that the average coefficient of permeability of the
stratum is about 7 x 10-3 cm/sec. The "N" values obtained in the Stan-
dard Penetration Test range between 11 and 69 blows per foot indicating
a generally compact to dense relative demsity.

Bedrock

The surface of the bedrock was encountered in the boreholes
or inferred from the pemetration tests at depths ranging between 12% and
25 ft. This corresponds to elevations 1037 to 1023.5 ft. The presence
of the bedrock was proven in Boreholes Nec. 2, 3 and 4 by coring in Ax
size for a length of 5 ft. An inspection of the recovered cores aﬁd the
high percentage of recovery indicate that the rock is in a very sound
condition and is relatively free of joints. Based on visual inspecticn

the bedrock is described as a multi-coloured, coarse-textured granite.

The position of the free standing water level in the boreholes
was observed at elevation 1046.5+ ft. This corresponds approximately
to the ice level in the river which at the time of the investigation
was at elevation 1046.8 ft,
DISCUSSION

It is understood that the proposed structure would be about

40 ft. wide and 70 ft. long and will consist of 3 spans measuring 30 ft.
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at the interior and 20 ft. at the exterior panels. The proposed type of
construction is not kmown, but it is believed that it will be of conven-
tional reinforced concrete comstruction.
The investigation has indicated that the site is underlain by
fine-textured non-cohesive granular deposits extending to the surface
of the bedrock which was encountered between elevations 1037 and 1023.5
ft. At the proposed crossing the river bottom lies at elevation 1040+ ft.
In the selection of the foundation level of particular sig-

nificance is thz susceptibility of the subsoil for erosion and scour

and the generally loose or only slightly compact nature of the deposits

*

above elevation 1030 ft.

Because of th: aniform grading and the fine~textured non-
cohesive nature of the fine sand and silt deposiis, both soil strata
are considered to be potentially endangered by the scour action of the
river. Only in the full knowledge of the hydraulic conditioms could
the maximum depth of the possible scour be determined but under advers.
conditions it is estimated that the river bottom could be scoured to
depths exceeding 1G ft. For this reason, unless provisions are made
to protect the foundations against scour, the footings will have to be
carried to elevation about 1030+ ft.

Because of the gemerally looss or omnly slightly compact rela-
tive density of the substrata above elevation 1030 ft., normal spread
footing foundations could not be used above this level. At elevation
1030 ft. the allowable bearing pressure of the subsoil is 4,000 lbs.
per square foot. This is based on the poorest conditions encountered

in Borehole No. 1 and in Cone Penetretion Tests 2A and 3A. It is
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estimated that for the footing sizes likely to be required, the maximu§
total settlement will not exceed 1". [owever, because at elevation 1030
ft. part of the footings will rest either immediately on the bedrock or
only a short distance above the rock surface, tne maximum differential
settlement will also be equal to 1 inch.

Because of this unfavourablie condition of not having uniform
support under different parts of the same footing and also the p:oblems
likely to be encountered during the deep excavations below the water
table, it is recommended that consideration be given to support the
structure on piles driven to the surface of the bedrock. It is believed
that piled foundations will not only be safer and more economical, but
will also greatly reduce the problems during comstruction, Either timber,
concrete or steel H piles are considered to be suitable for this project
and the choice between them should be based on economical considerations.
There are no difficulties expected from driving through the overburden
and reaching the surface of the bedrock. Since the piles will be driven
to the sound bedrock the capacity of the individual piles will be almost
equal to the capacity of the pile itself as a structural member. In
case of steel H piles the compressive stress in the pile, however,
should be limited to 10,000 p.s.i.

GOSCLUSIONS

The investigation has revealed that the site is underlain by
non-cohesive, fine-textured granular deposits generally of loose to com~
pact relative density. The surface of the sound bedrock was encountered
at depths ranging between 12% and 25 ft.

For the purpose of scour protection and because of the general-

ly loose nature of the overburden above elevatiom 1030 ft., it is recom-
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mended that the foundations be carried at least to elevation 1030 fr.
At this level the allowable bearing pressure is 4,000 lbs. per square
foot but both the total and differential settlements are estimated to
be of the order of 1%,

Because of the variable depths to the surface of the bedroack,
the support of the footings at El, 1030 ft. will be non-uniferm. There-
fore, and 2lso because of rhe difficulties expected during excavacion,
it is recommended that the structure be supported on piles. For greatest
aconomy the piles should be driven to the surface of the Ledrock where

they can develep high load carrying capacities,

DCMINICY OGEL INVESTIGATION LIHITED,

o S
’, ot :_,,,“*;2" / L /

¥. P. Lieszkowszky, P.Eng., //

IPL/is Project Engineer.
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LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.
SOIL COMPONENTS AND GROUND WATER CGNDITIONS.
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SAMPLE TYPES.
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SAMPLER ADVANCED BY static »weighh w OBSERVATIONS Steady pressure Washwater
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pressure v,':::mm'
PENETRATION RESISTANCES.
. SYMBOL :
DYNAMIC PENETRATION RESISTANCE : fo drive o 2 4, 60° cone attached fo the end of the -
driliing rods into the ground, expressed in blows per foot. —L"-—\_
STANDARD PENETRATION RESISTANCE ,-N-: to drive a 2" outside dia, split spoon sampler o o
! foot into the ground, expressed in blows per foot. e
EXTRAPOLATED -N- VALUE |

The energy for the penetration resistances is supplied by a 140 Ib. hammer falling 30 inches

SOIL PROPERTIES.

W%  Water content ¥ Natural bulk density {unit weight) k  Coeff. of permeability
LL 0/'0 Liquid limit e Void rotio [l Shear strength in terms of
PL%  Plastic limit RD Relafive density ¢ Angle of int. fric‘tionv] total strass
Pl'%  Plasticity inrex Cy  Coeff. of consolidation ¢'  Cohesion —=— interms of
Lt Liquidity index miy  Coeff. of volume compressibiiity 9"  Angle of int. friction—  effective stress
UNDRAINED SHEAR STRENGTH.
— DERIVED FROM ~—
TRIAXIAL UNCONFINED LABORATORY FIELD POCKET
~N ~ ~ e PENETROMETER
COMPRESSION 7YEST st ot VANE TEST o Ti S'QT
. 84
@® ® X + -
20% shear stsength in undisturbed state
Strain at failure is represented 15% _+_5°/ St : sensitivity = -
by direction of stem °m°/ © shear strength in remouided stote
© g
SOIL DESCRIPTION.
COMESIONLESS SOWS:  20: COHESIVE SOILS : ¢ [bS/qit.
Very loose C-15% very soft less thrin 250
L.oose 15-35% Soft 25C - 500
Compact 35-65% Firm 500 — (000
Dense 65-85 % Stif 1000 -- 200
Very dense 85100 % Very stiff 200G - 4000

Hard over 4000

DOoMINION SOo1L INVESTIGATION LIMITED
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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM
a: MI‘. A. Go Stemac, FRDM: 208 SimpSOn Street,
Principal Foundation Engineer, FORT WILLIAM, Ontario.

Room 107, Lab. Bldg.
Dare: January 25, 1965.

Our Fiie Rer. In REPLY TO

Susieer: W.P. 145-64 Site 38 N-8
West Beaton River
17.3 Mi. South of Hornepayne
Sec. Rd. 631 - Dist.l6

Enclosed please find 2 print of plan E-4208-1
on which is marked the footing lay-out for a proposed
structure.

Would you please have a foundation Invsstigation
carried out.

The site can be reached from Hornepayne over 15
miles of cleared right of way, and 2.3 miles of pra-
ttically virgin bushland which is accessible in
wintertime, using a bombardier type vehicle.

) .\\Q\CC%\& e

FDeV/sp ~¥u<Fa DeVisser,
Regional Bridge Location Engineer.
cc. R. Fitzgibbon
N. D. Smith
S. McCombie
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February 15, 1567
féa;"}a lgf}'éi};
wegt Baaton Ziver Bridge, Hwy. 631,
Sistrict #18 (Sault Ste, darie), /
{Geport by Dominlon 301l Investigatlion Mtﬁ /

«% have reviewed the Preliminsyy dridge flan Drawlag
D201 for the s%a?% mentionsd siructure and submit the
igiigﬁiﬂ& gomients

1} In our mexzo Aated Larch 2%, 1588, te Er., 5, Lolomblae,
stegl tube plles ave racommendsd, wherezs stsel Heplles ar
shown on the drawings.

It wes recommandsd that 8l organic material Le sub-
gﬁé replueced with suitabls sarth meicrisl prior io the
on of i&e 3yyf gk cEbankmenis. These deitalls are not

o SWINg.
nge indicats 14:1 Jorwsrd slopes for the
11 slopes,

Gr ‘/v’j?,,?f‘m\;} I




‘DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

Mr. A, Stermac, From:  Bridge Division,

Principal Foundation Engineer, 777 Memorial Avenue,

Laboratory Building, P, 0. Box 1170,

Downsview, Ontario. Fort Arthur, Ontario,

Dars:  February 13, 1967.
r Fice Rer. In rEPLY TO
/ S

UBJECT: Site 38N-8, W. P. 1l45-64, i S . A ///j/>

West Beaton Rliver Bridge,
Highway 631, District 18,

Attached 18 one print of Preliminary Plan
Dw5920-1 for the subject structure.
If you have any comments, would you please let

us know ss soon as possible,

B Py
7L e

- FDV /mer F. DeVISSER,
Enc,. Begional Bridge Location Eng.




‘Department of Highways Ontario
Copy for the information of
7 Mr. A, Stermac, Principal Foundation Engineer,
D Room 107, ILab, Building

Mr, ¥. DeViaser, Bridge mvisiaa,

Reglonal Bridge Lmatian Engineer, Dowmsview, O
Pl Box 1170,
?ort Arthur, @&t&r&a

February 9, 1967

‘%sgi; ?gatm Rg;:g
H.P. 5-éﬁ
Iy 15 District No, 18

httached herswith sve prints of the Freliminary Bridge
Flan Drawlng D=5920-1 for the aboveenentioned steucture.
The estimated cost of the proposed structure is $43,700.
This cost includes tender, maberials, englineering and sundry
9 construction,
Any comments or revisione you may have shou'l?l be submitbed
wlthin thoree weesks,

C.5, Grebeki,
Cadsrd Bridre Design Engineer

r.te R, Foprrent
E. Dross
A, Stermac
5., Melombie
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