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REXDALE, TORONTO, ONT.
TEL. CH. 4-8641

HEAD OFFICE
180 VALLEE ST., MONTREAL 18. QUEBEC

TELEPHONE UN. 8-7832 1425 WEST PENDER ST.
VANCOQUVER 8, B.C.
TEL. MU. 1-8926

Rexdale, Ontario,
February 2nd, 1961.

County of Middlesex,
County Buildings,
London, Ontaric.

Attention: Mr. T. Collings, P. Eng.,

Assigtant County Emgineer.

Re: Soil Investigation,
Proposed County of Middlesex Bridges,
Big Munday Creek and Risden Drain,

Bear lLondon, Ontario.

Dear Sirs:

This letter reports the results of the above investigatien
carried out in accordance with your verbal instructions given on Jamuary
12th, 1961. The cobject of the investigation was to determine and inter-
pret the subsoil conditions at the above sites, as they affect the design
of foundations for the proposed bridges.

PROCEDURE

The field work was comménced on January 18th, 1961 and com-
pleted on January 20th, 1961. One borehole with an accompanying dynamic
penetration test was put down on the creek bank at each site. At the
Big Munday Creek site, an additional dynamic penetration test was put
down in the creek bed from the top of the east side of the existing
bridge. The borings were put down using mobile power auger equipment.

ST, JOHN'S HALIFAX MONTREAL TORONTO VANCOUVER
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PROCEDURE (continued)

The locations of the borings put down at the Big Munday Creek
site, together with a section of the inferred soil stratigraphy, are
shown on Drawing 57178A-1 attached to this report. The location of the
boring put down at the Risdon Drain site is shown on Drawing S7178B-1
attached. A detailed log of each boring is given on the Office Reports
on Soil Exploration in Appendix I.

The testing of the soil samples was carried out in the Toronto
Soil Mechanics Laboratery of Ceocon Ltd and the results are plotted on
the Office Reports. The soil samples remaining after testing will be
stored until August Ist, 1961, at which time you will be contacted for

instructions regarding their disposal.

The elevations at each site were obtained from local bench
marks established by the County of Middlesex Engineering Department.
At the Big Munday Creek site, the elevations were referred to the top
of the east curb of the existing bridge, which has an elevation of 79.5,
local datum. At the Risdon Drain site, the bench mark, which has an
assumed elevation of 100.00, consisted of a nail in a hydro pole located

near the south west corner of the existing bridge.

The two bridge sites are discussed separately below:
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BIG MUNDAY CREEX BRIDGE

The site of the investigation is at an existing bridge over
Big Munday Creek, a tribntary of the Thames River. The existing l;ridge
is situated on County Road 9, about 3 miles south of Melbourne, between
Lot 1, Concession III of Ekfrid Township and Lot 1, Concession III of
Caradoc Township.

The generel topography of the area is flat. At the site under
investigation the creek flows along the bottom of a valley which is about
40 feet below the general elevation of the surrounding countryside,

SOIL CONDITIONS

Stiff to Very Stiff Siltr Clay

In borehole 1, which was put down on the north bank of the
creek, a stratum of silty clay extending to the full depth of
exploration of 41 feet was encountered. Soundings and probings
in the creek bed, put down through the ice, and the results of
dynamic penetration test 2 confirm the continuity of the stratum
and indicate that the silty clay directly underlies the creek
bottom., The stratum, as encountered in borehole 1, is grey in
colour; except in the upper 10 feet where it is grey brown, probably
as a result of weathering snd oxidation., In the upper 2 to 3 feet
of the silty clay some organic matter in the form of grass roots
was encountered. The stratum which is composed of homogeneous
silty clay with no visible structure contains occasional subrounded
to subangular gravel ranging from about 1/8 to 1/2 inch in size.
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BIGC MUNDAY CREEK BRIDGE

SOIL CONDITIONS (continued)

Stiff to Very Stiff Silty Clay (continued)

Two Atterberg limit determinations on samples of the silty
clay gave liquid limits of about 36 and 37 and plasticity indices
of 17 and 19 at corresponding natural moisture contents of about
21 percent. These results indicate that the clay is of low to
medium plasticity and of low compressibility.

Two wet unit weight determinations on samples from the stratum
gave values of 131 and 132 pounds per cubic foot.

Two quick triaxial compression tests performed on samples of
the silty clay obtained from elevations 51 to 40 gave shear strengths
of 1690 and 1800 pounds per cubic foot. Standard penetration tests
carried out in the stratum gave “N" values ranging from 11 to 28
blows per foot with an average value of about 21 blows per foot.
Based on the results of the strength tests, together with the
results of the standard and dynamic penetration tests, the consis-

tency of the stratum is stiff to very stiff.

WATER CONDITIONS

‘

A water level observation pipe was installed in the completed
borehole and a reading taken next day indicated that the borehole was dry.
The ice level in the creek during the period of the investigation was at

about elevation 61.
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BIG MUNDAY CREFK BRIDGE
DISCUSSION

It is proposed to replace the existing bridge at this location
by two rectangular rigid reinforced conecrete culverts forming an
integral structure. Each culvert would be about 100 feet im length
with a span of about 14 feet, About 10 feet of fill is to be placed on
top of the proposed structure.

It is understood that it is proposed to found the proposed
structure on strip footings, about 4 to 5 feet below creek bottom, at
elevation 51.0. It is further understood that this depth of penetration
below creek bottom is for the purpose of prevenmting possible scour
beneath the footings.

The stratum of stiff to very stiff silty clay, which was en-
countered a% the site, is considered a suitable bearing stratum for the
founding of the proposed structure. It is thus recommended that the cul-
vert bridge be founded on strip footings, at elevation 51.0, as planned.

Based on the estimated consistency from the "N' values and the
triaxial tests, which gave shear strengths of 1690 and 1800 pounds per
square foot, a net allowable bearing pressure of 2 tons per square foot
may be used for design purposes.

Under the allowable loading and assuming footings of the width
which will be required, the total settlement of the structure, due to
consolidation of the silty clay, should not exceed 1/2 inch. This should
be within tolerable limits for the proposed structure.
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BIG MUNDAY CREEK BRIDGE

DISCUSSION (continued)

Due to the relatively low permeability of the silty clay,
groundwater inflow into focting excavations should be small and

should be readily controlled by pumping from sumps.

A thin layer of concrete should be laid down immediately
footing excavations are down to grade to prevent softeéning of the
silty clay.

RISDON DRAIN BRIDGE NO. 145

SITE

The site is about 1 mile east of Bryanston on County Road 26
at the existing bridge over Risdon Drain in Lot 6, between Concessions
XI and XIT of the Township of London, Middlesex County. Risdon Drain
is a constructed drainage channel about 10 fect wide at the base. The
side slopes are about 1 on 1, and the channel is about 10 feet deep.
The general topography of the area is flat.

At the time of the investigation there was no flow of water

in the drain, but about 6 inches of ice was present on the bed.

SOIL CONDITIONS

Compact to Very Demse Silty Till

Borehole 1, put down to a depth of 29 feet on the south east
bank of the existing drain, encountered a stratum of silty till
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RISDON DRAIN BRIDGE NO. 145

SOIL CONDITIONS (continued)

Compact to Very Dense Silty Till (continued)

throughout. The stratum is grey brown in colour, except in the
upper 5 to 6 feet where it is brown probably as a result of
weathering and oxidation, The upper few feet of the stratum con-
tained some grass roots. Samples of the stratum are composed
predominantly of silt, with some sand and subangular gravel sizes

up to 1/2 inch. Some clay sizes are also present.

Standard penetration tests carried out in the stratum gave
HN® values ranging from 27 blows per foot near the surface to
greater than 54 blows per foot below elevation 93. Based on
these results, together with the results of the dynamic penetra-
tion test, the stratum is compact near the surface and becomes

very dense with depth.

WATER CONDITIONS

The borehole was dry immediately after completion. It is
known from local information that wells in the immediate area exten-
ding to depths of 30 to 35 feet are completely dry. At the time of

the investigation the ice level in the stream was at about elevation %4.

DISCUSSION

It is proposed to replace the existing County Bridge at this
location by a single span skew structure about 40 feet in length and 30

|Géoconl
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RISDON DRAIN BRIDGE MO, 145

DISCUSSION {continued)

feet wide. No specific details of the proposed structure are available,
but it is known that it will probably be of the rigid frame type.

It is understood that it is proposed to found the structure on
spread or strip footings, at about 4 feet below the drain bottom, at
elevation 90. It is further understood that this depth of penetration
below the chanrel bed is for the purpose of preventing possible scour
beneath the footings.

The stratum of compact to very dense silty till which was en-
countered at the site; is a suitable bearing stratum for the founding of
the proposed structure. It is thus recommended that the bridge be

founded on spread or stri. fcoting., at elevation 90, as planned.

Based on the standard penetration resistances obtained in the
stratum below elevation 90, which gave "N" values in excess of 50 blows
per foot, together with the results of the dynamic penetration test, a
net allowable bearing pressure of up to 3 tons per square foot may be

used for design purposes.

Under the above allowable loading and assuming footinmgs of the
width that would be required, the total consolidation settlement of the
bridge structure is estimated to be very small and it would take place

largely during construction.
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RISDON DRAIN BRIDGE ND. 145

DISCUSSION (continued)

Due to the relatively low permeability of the silty till and
the low position of the general groundwater level, groundwater inflow
into footing excavations should not be excessive.

4 thin layer of lean concrete should be laid down immediately
the excavation has been carried down to footing elevation to prevent
softening of the silty glacial till.

We believe that this letter report, which was
written by R. Gibson and checked by j. L. Seychuk, will give you all
the information necessary for the design of foundations for the pro—

posed structures. If we can be of further service, please give us a
call,

Yours very truly,

GEOCON LTD

0 ek
Jis/dw J. L. Seychuk, P, Fng.,
$71178 Digtrict Soils Engineer.
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OFFICE REPORTS ON SOIL EXPLORATION




EXPLANATION OF THE FORM
“OFFICE REPORT ON SOIL EXPLORATION"

The object of this form is 1o ensble o comprehensive study of the scil to be msde by combining on ons sheet all of the
information obtained from the boring. An explanation of the verious columns of the report follows.

ELEVATION AND DEPTH

This column gives the elevation and depth of boundaries between the various soil strata. The elevation is referred to the
datum shown in the general heading.

WATER CONDITIONS

in this column the water level in the cating et the time of boring or the water table in the ground, determined by @ series
of observations in a piezometer or standpipe, iz indicated to scais by s horizontal line with the symbol W.L. or W.T. above
the line. A ion of any complicated groundweter conditions will be made in this columa.

DESCRIPTION

A description of the soil, using standard terminology, is conlained in thix column. The consistency of cohesive soils and
the relative density of nor-cohesive soils sre described by the foilowing terms:

Consie. ey U-Strength i Relative Density Standsrd Penetration
Tons/sq. ft. Resistance. Blows/ft.

Very soft 0.03 10 0.25 Veory loose 0 to 4

Soft 0.25 10 0.5 toose 4 10 10

Firm 0.5 to 1.0 Compact 10 to 30

Stiff 1.0 to 20 Dense 30 to 50

Very etiff 2.0 to 40 Yery dense over 50

Hard over 4.0

STRATIGRAPHIC PLOT

The siratigraphic plct follows the standerd symbols of the National Ressarch Council, Caneds.

ELEVATION SCALE

The informetion in all columns is plotted 10 8 true elevation scale which is shown in this column.

GRAPHS

The main body of the report forms & graph which is used to plot to correct elevation the important soil properties which are
obtained through field and laboratory tests. The scales and symbols for the plotting are shown at the head of the column.

OTHER TESTS

1n this column are shown, by symbol, the other field or laboratory tests which have been performed on the soil and for
which the resuits have not been plotted on the above graph.

SAMPLES

The first three columns describe the condition, type and number of each sample obtained from the boring. The location and
extent of each sample is plotted 1o scale.

in the last column is shown the penetration resistance in blows of 4200 inch-pounds required to drive one foot of the ssmpler
into the ground. When 2 2 inch Drive Sempler is Used the result obtained is termed the “Standard Penetration Resistance™.

‘ GEOCON l
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OFFICE REPORT ON SOIL EXPLORATION
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OFFICE REPORT ON SOIL EXPLORATION
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