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DISTRICT OFFICES

14 HAAS ROAD
REXDALE, TORGNTO, ON
HEAD OFFICE TEL. CH. 4-8641
180 VALLEE ST.. MONTREAL 18, QUEBEC
TELEPHONE UN. 6-7532 1425 WEST PENDER ST.
VANCOUVEF 5, B.C.
TEL. MU. 1-7926

Rexdale, Ontario,
June 20th, 1960.

R. C. Dunn and Associates Ltd.,
Consulting Engineers,

410 Third Street;

London, Ontaric.

Atcentions Mr. N. M. Warner, P. Eng,

Re: Soil Investigation,
Proposed Lobo Township Bridge,
Near London, Ontario.

Dear Sirse

This letter reports the results of the above investigation
carried out in accordance with your letter of authorization dated May
4th, 1960, The object of the investigation was to determine and inter-
pret the subsoil conditions at the above site, as they affect the design

of foundations for the proposed bridge structure.

PROCEDURE

The field work was commenced on May 17th, 1960 and completed
on May 18th, 1960. A total of 2 boreholes was put down using a mobile
power auger. A dynamic penetration test was carried out from the
bottom ¥ -ach boring. Several attempts had to be made to put down
borehole Z due to the presence of boulders near ground surface. The
location of the borings, together with the inferred soil stratigraphy,
are shown on Drawing S7082-1; attached to this report. A detailed log
of each boring is given on the Office Reports on Soil Exploration in

Appendix I.

5T. JOHN’S HALIFAX MONTREAL TORONTO VANCOUVER



R, C. Dunn and Associates Ltd.,
June 20th, 1960,
Page 2,

PROCEDURE (continued)

The testing of the soil samples was carried out in the Toronto
Soil Mechanics Laboratory of Geocon Ltd and the results are plotted on
the Office Reports and on the Figure in Appendix II. The soil samples
remaining after testing will be stored until December lst, 1960, at
which time you will be contacted fof instructions regarding their dis-
posal.

The elevations at the site are referred to the north-east
corner of the north abutment girder seat of the existing bridge. This
bench mark has been assumed to have an elevation of 100.

SO1L CONPITIORS

The principal soil strata encountered by the borings are as
follows:

Loose Park Brown and Grey Sandy Silt

A layer of dark brown and grey sandy silt, about 3 feet in
thickness, was encountered at ground surface in borehole 1. The
sandy silt layer contains organic matter throughout its depth.

From resistance to auger penetration it is estimated that the
relative density of the sandy silt is loose.

Compact Brown Silty Sand and Gravel with Boulders

A gtratum of brown silty sand and gravel with cobbles and
boulders, was encountered at ground surface in borehole 2. The
thickness of the stratum at the boring location is about 7 feet.
The individual grain sizes are gemerally subrounded to subangular
in shape.

GEOCON




R. €. Dunn and Associates Ltd.,
June 20th, 1960,
Page 3.

SOIL CONDITIONS (continued)

Compact Brown Siltv Sand and Gravel with Boulders (conttd)

One standard penetration test, carried out in this stratum
between the boulders, gave an "N" value of about 15 blows per
foot indicating that the relative density of the stratum is gen-
erally compact.

Very Dense Grey Silty and Sandy Till

Underlying the sandy silt in borehole 1 and the silty sand
and gravel in borehole 2 a stratum of grey silty and sandy till
was encountered., The thickness of the stratum is about 5 feet in
borehole 1. In borehole 2, it was penetrated to a maximum depth
of about 7 feet. The stratum is generally comprised of subrounded

to subangular sand and gravel sizes in a grey silt matrix.

Two grain size distribution curves obtainmed from typical
samples of the till are shown on Figure 1 in Appendix II. These
indicate that the stratum contains about 5 to 24 percent gravel
sizes, 22 to 30 percent sand sizes; 38 to 56 percent silt sizes

and 8 to 17 percent clay sizes.

Two moisture content determinations on samples from the

stratum gave values of about 8 and 9§ percent.

Based on the results of the standard and dynamic peaetration
tests, the relative density of the till is estimated to be very

dense.

GEOCON




R, C. Dunn and Associates Litd.,
June 20th, 1960,
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SOIL CONDITIONS {continued)

Yery Dense Grev-Brown Silt

A stratum of grey-brown silt, with some pebble gravel sizes
dispersed throughout, was encountered below the silty and sandy
till in borehole 1. The thickness of the stratum at the boring
ipcation is about 14 feet.

Two grain size distribution curves, obtained from typical
samples of the stratum, are shown on Figure 1 in Appendix II.
These indicate that the stratum contains about 70 to 74 percent
311t sizes, with 13 to 15 percent fine sand sizes and 11 to 17

percent clay sizes.

Three natural moisture content determinations on samples from
the stratum gave values ranging between 10 and 12 percent. 4 wet
unit weight determination on a sampie of the silt gave a value of

about 147 pounds per cubic foot.

One unconfined compression test carried out on a typical
sample from the stratum gave a shear strength of about 5300 pounds

per square foot.

Standard penetration tests carried out in the stratum gave
N® values ranging from 74 blows per foot to greater than 100
blews per foot. Based on these values it is estimated that the

relative density of the stratum is very dense,

Dense to Very Dense Srey Silty and Sandy Till

Below the grey-brown silt in borehole 1 a stratum of grey

siity and sandy till, which was penetrated for a depth of about

GEOCON




R. C. Dunn and Associates Ltd.,
June 20th, 1960,
Page 5.

SOIL CONDITIONS (continued)

Dense to Very Dense Crev Silty and Sandy Till (continued)

8 feet, was encountered. This material is essentially similar
to the upper till stratum, but contains a higher percentage of
sand sizes with depth.

Two standard penetration tests carried out in the stratum
gave "N¥ wvalues of 38 blows per foot and greater than 100 blows
per foot. These values together with the results of a dynamic
penetration test indicate that the relative density of the
stratum is dense to very dense.

WATER CONDITIONS

During the period of the investigation the groundwater
level in the boreholes was within a foot of creek level, The creek
water level was at about elevation 91.

DISCUSSION

Generals

The site of the imvestigation was at the existing bridge
over Spring r's Creek on the road between Concession I and Concession
II, at Lot 9; in the Township of Lobo.

It is proposed to replace the existing County Bridge at this
Jocation by a single span structure. No specific details of the pro-
posed structure are available at this time, but it is known that it
will probably be of the rigid frame type.

GEOCON




R. C. Dunn and Associates Ltd.,
June 20th, 1960,
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DISCUSSION (continued)

Ceneral: (continued)

It is understood that it is proposed to found the structure
on spread or strip footings, about 4 feet below river bottom, at ele-
vation 80. It is further understood that this depth of penetration
below river bottom is for the purpose of preventing possible river
scour beneath the footings.

At elevation 80 there is a stratum of very dense grey-brown
silt and a stratum of very dense grey silty and sandy till in boreholes
1 and 2, respectively. Spread or strip footings may be founded at
this elevation under an allowable net bearing pressurs of 5000 pounds
per square foot. This value is based on the results of the standard
penetration tests carried ocut in the silt and till strata. However,
due to the fact that the footing excavations would be carried down
to about 10 feet below greundwater level, there would be a tendency
for heave of the base of the excavations resulting from upward water
scepage przssures. This would result in a reduction of the relative
density of the silt below the base of the excavation. In order to
eliminate this possibility, it is recommended that the excavation be
sheeted to a minimum depth of penetration of 5 feet below footing
elevation,

As an alternate scheme, it is suggested that it may be more
economical to found the abutment footings for the proposed bridge about
2 feet below the surface of the very dense silty to sandy till stratum
which was encountered at about elevations 90 and 85 in boreholes 1
and 2, respectiveiy. Considering the abutment footings to be at the
boring locations, the foundation elevations would be at about 88 and 83

GEOCON




R. C. Dunn and Associates Lud.,
June 20th, 19¢0,
Page 7.

DISCUSSION {continued)
Cemeral: (continued)

for the north and south abutments, respectively. At these elevations an
allowable met bearing pressure of 5000 pounds per square foot may be

nged in design.

Under the allowable bearing pressure of 5000 pounds per square
foot and assuming the footings to have a width of approximately S feet,
the total consolidation settlement of the bridge structure is estimated

to be negligible and will take ploce largely Juring construction.

As the recormended footing elevations wre below the ground-
water level, tha excavations will have to be sheetz=d to wrevent inflow
of water from the upper loose sandy silt and compact sand and gravel
deposits. For protectian against river scour bensath the abutment
footings, the toe of the sheeting should be driven, about 4 feet below

river bottom. t+ elevation 80 and left in place.

The sheeting should be of the interlocking steel shest type
in order to ensure driving it through the sand and gravel with

boulders stratum, which was encountered at ground surface in borehole 2.

A thin layer of lean concrete should be laid down
immediately the excavation is down to grade to prevent softeming of
the till.

GEOCON




R. €. Dunn and Associates L.,
June 20th, 1960,
Page 8.

We believe that this letter report, which was ;rritten by N.R.
McCammon and checked by J.L. Seychuk, contains the informaticn necessary
for the foundation design of the proposed bridge structure., Huwever,

should you have any further questionms, please do mot hesitate to con-
tact us.

Yours very truly,

GEOCON LTD

’ﬁ'h’-' . 4’/ ‘W\ -
NRMcC/dw N. R. McCammon, P. Eng.,
$7082

Soils Engineer.

GECCON




APPENDIX 1

OFFICE REPQORTS ON SCIL EXPIORATION
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EXPLANATION OF THE FORM
“OFFICE REPORT ON SOli. EXPLORATION"

The objecy of this form is to enable & comprehensive study of the scil to be made by combining on one sheet all of the
information obteined from the boring. An explemation of the various columns of the report follows.

ELEVATION AND DEPTH

This column gives the elevation end depth of boundsries batween the various soil strats. The elevation is referred to the
dstum shown in the gemeral heeding.

WATER CONDITIONS

iIn this column the water level in the casing at the time of boring or the water fable in the ground, determined by a weries

of observations in & pi fer o dpipe, h indicated to scele by a horizontel fine with the symbol W.L or W.T. above
the line, A motevion of any plictted grownd conditions will be made in thix column,
DESCRIPTION
A desaription of the soil, wsing stendard terminclogy, is conlasined in this column. The i y of cohesive soils and
the relstive density of noncchesive soils ere described Ly the following terms:
Consigtency U-Strength Relative Density Standard Penetration
Tons/+g. ft. Reaistance, Blows/#.
Very soft .03 to 0.25 Vary locae 0 v 4
Soft Q.23 v C.5 locse 4 to 10
Firm 0.5 1w 1.0 Compact 10 to 30
SHff 10 to 20 Dense 30 10 50
Very sfiff 28 40 Vary dense over 50
Hard over 4.0

STRATIGRAPHIC PLOT

The stretigraphic plot foliows the standard symbols of the Natier | Ressarch Council, Canada,

ELEYATION SCALE

3,

The information in all cok is p d 1o s wue elevation scale which is shown in this column.

GRAPHS

The main body of the report forms a graph which is used fo piot to correct elevation the imporfant soil propertier which ara
ohtsined through field and laboratory tects. The scales and symbols for the slotting are shown at the head of the column,

OTHER TESTS

in this column are shown, by symbel, the other field or laborstory tests which have been performed on the soil and for
which the results have mot been plotted on the avove graph.

SAMPLES

The first three colum- s describe the condition, type and number of each sample obtsined from the boring. The lecation and
extent of each sample is plotted fo scale.

In the fas? column iz shown the penetration resistance in blows of 4200 inch-pounds required 1o drive one foor of the sampler
" . . "
into the ground. When 8 2 inch Drive Sampler is used the result obtained is termed the “Standard Peretration Resistance™.

CEOCON




[GEOCON]
OFFICE REPORT ON SOIL EXPLORATION

S CONTRACT 5 TQOBR. . BORING# ... ..\ e DATUM OO AL e CASING .
~BORING DATE . MAY 18,1260, REPORT DATE . _ ,u,,.J,UN.E,_‘,E )‘%@ .. COMPILED BY. Y - _CHECKED BY .. ... ?"’*f«‘%,,‘,,,,,
*SAMFLER HAMMER wT, | 4,(:).,“ LBS. DROP . B . INCHES (PENETRATION RESISTANCES CONVERTED TO BLOWS OF 4200 IN - LBS, ENERGY)
SAMPLE CONDITION SAMPLE TYPES ABBREVIATIONS
o A.S. -AUGER SAMPLE F.8, - FOIL. SAMPLE ¥ . IN-SBITU YANE TEST v - WET LAIT WEIGHT
loisTURBED $.T. -SLOTTED TURE 5.0, - SLEEVE-OPEN M - MECHANICAL ANALYSIS K- PERMEABILITY
FAIR W.6. - WASHED SAMPLE S.F. - SLEEVE-FOOT VALVE U - UNCONFINED COMPRESSION C . CONSOLIDATION
1 GOOD D.O. .- DRIVE.OPEN T.0. - THIN WALLED OPEN QC. - TRIAXIAL CONSOLIDATED QUICK
LOST D.F. - DRIVE-FOOT VALVE R.C. - ROCK CORE @ . TRIAXIAL QUICK WL - WATER LEVEL IN CASING
C.6. - CHUNK SAMPLE § . TRIAXIAL SLOW WT - WATER TABLE N SOIl.

T 91ousa0g
1 xtpuaddy



OFFICE REPORT ON SOIL EXPLORATION

CONTRACT, SoasR BORING # L LDATUM QL AL

CASING

BORING DATE ___MAY 12,1265 REPORT DATE

> e ONE 2. 1850 COMPILED BY
SAMPLER HAMMER WT. ___ {40 1 BS.

DROP IOy INCHES

LA

CHECKED BY
(PENETRATION RESISTANCES CONVERTED TC BLOWS OF 4200 IN - LBE ENERGY)

AL

SAMPLE COMNDITION

SAMPLE TYPES ABBREVIATIONS :
- e AS. - AUGER SAMPLE F.S. -FOIL SAMPLE V¥V - IN-SITU VANE TEST ¥~ WET UNIT WEIGHT
DISTURBED S.7. -SLOTTED TUBE S.0C. - SLEEVE-OPEN M - MECHANICAL ANALYSIS K- PERMEABILITY
| FAIR W.S. - WASHED SAMPLE S.F. - SLEEVE-FOQOT VALVYE U - UNCONFINED COMPRESSICN C - CONSOLIDATION :
GOOD 0.0, - DRIVE.QPEN T.O. -THIN WALLED OPEN Qc. - TRIAXIAL CONSOLIDATED QUICK B fi
LosT D.F. - DRIVE-FOOT VALVE R.C. -ROCK CORE Q@ - TRIAX!AL QUICK WL - WATER LEVEL IN-CASING
N C.S. - CHUNK SAMPLE S - TRIAXIAL SLOW WT- WATER TABLE IN SO
SOIL PROFILE | SHEAR STRENGTH N LBS. /SR FT — # UNCONFINED SAMPLES
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[GEGCON]

OFFICE REPORT ON SOIL EXPLORATION

CONTRACT. .S 708%

¢ _BORING # ... e B e DATUM IR T T o CABING . T s
BORING DATE  MAY L8, 1962 REPORT DATE . JUME Vi‘hmgm COMPILED BY .o, A.« .. CHECKED BY . '4 N
SAMPLER HAMMER WT. 140 LBS. DROP__RO INCHES (PENETRATION RESISTANCES CONVERTED TO BLOWS OF 4200 IN - LBS, ENERGY)

'S,,AMPLE CONDITION SAMPLE TYPES ABEBREVIATIONS

iy A5 -AUGER SAMPLE F.8. -FOIL SAMPLE vV o~ IN-SITU VANE TEST v« WET UNIT WEIGHT
e I DISTURBED ST, -SLOTTED TUBE 5.0. - SLEEVE-OPEN M - MECHANICAL ANALYSIS K- PERMEABILITY
||lm!lﬂ FAIR W.5. - WASHED SAMPLE S.F. -SLEEVE-FOOT VALVE U - UNCONFINED COMPRESSION C - CONSQLIDATION
m GOOD D.O. - DRIVE-OPEM T.O. - THIN WALLED OPEN QC. - TRIAXIAL CONSOLIDATED QUICK
P 1.OST DF. -DRIVE-FQOT VALVE R.C. - ROCK CORE Q .« TRIAXIAL QUICK WL - WATER LEVEL IN CASING
; C.5. -CHUNK SAMPLE S - TRIAXIAL SLOW WT - WATER TABLE IN SOIL .

»
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CONTRACT

[ GEQCON [

OFFICE REPORT ON SOIL EXPLORATION

_BORING = . 2 . _ . DATUM __ . __ LOooar

A N CASING . —
BORING DATE 2,.1%&.0 . REPORT DATE __ . _JUNE 2 sii=2 i COMPILED BY _ _ A, A -- CHECKED BY .
[PAMPLER HAMMER WT. | 40  LBS. DROP 2T INCHES (FPENETRATION RESISTANCES CONVERTED TO BLOWS OF 4200 IN - LBS. ENERGY)
CSAMPLE CONDITION SAMPLE TYPES ABBREVIATIONS
: AS. - AUGER SAMPLE F.S. -FOIL SAMPLE V - IN-SITU VANE TEST ¥ - WET UNIT WEIGHT
- DISTURBED S.T. - SLOTTED TUBE S.C. -SLEEVE-QPEN M - MECHANIGAL ANALYSIS K - PERMEABILITY
m FAIR W.5. - WASHED SAMPLE 5.F. -SLEEVE-FOOT VALVE U - UNCONFINED COMPRESSION C - CONSOLIDATION
Jeoon DO - DRIVE-OPEN T.Q. - THIN WALLED OPEN Qc. - TRIAXIAL CONSOLIDATED QUICK
gL osT D.F. -DRIVE-FOOT VALVE R.C.-ROCK CORE Q - TRIAXIAL QUICK WL - WATER LEVEL IN CASING
C.S. -CHUNK SAMPLE S - TRIAXIAL SLOW WT . WATER TABLE IN SOfL..
SQiL PROFILE SAMPLES
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APPENDIX II

FIGURE - LABORATORY TESTING
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G.1-30 SEPY. 1976

DOCUMENT MICROFILMING IDENTIFICATION

GEOCRES No. 40 14 - (05

W.P. No.

CONT. No.

W. O. No

STR. SITE No.

HWY. No. DisTs 2

LOCATION [or OXROW CREEK BR,

Near  LONDON

OVERSIZE DRAWINGS TO BE INCLUDED WITH THIS REPORT,_ONE
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STRATIGRAPHY

LOOSE PARK BROWN AND GREY SANDY SILT
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STRATA HAVE BEEN OBVAINED AT BOREHOLE LOG.
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DERCRIPTION

PLAN AND PROFILE ~ LOBA TOWNSHIP BRIDGE
SUPPLIED BY R.C.DPUNN AND ASSOCIATES LIMITED

L| NEAR LONDON

R.C. DUNN AND ASSOCIATES LIMITED

LONDON ONTARIO
PROPOSED LOBO TOWNSHIP BRIDGE

BORING PLAN AND SOIL STRATIGRAPHY

GEOCON LTD

DATE JUNE 3,!’560 SCALE AS SHOWN
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