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Attached, we are forwarding to ycu, our detalled

‘l' foundation investigation report un the subsoil conditions

existing at the above structure site.
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recomzendations contained therein, adequate for your future
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FCUNDATICON INVESTIGATION REFORT
For

Lake Erle and Northern Electric Rwy.

and Proposed County RBoad - Line 'B!?

Norfolk County, Townsend Township.
District #3 -

W.J. E4-F-26 -~ - W.P. 201-64%

1. INTRODUCTION:

A request teo carry out a Foundation investigat;an at
realigned County Road Line "B" and Lake Erie and Northern
Electric Rwy., was received from the Bridge Location Engineer,
¥r. G. Scott, dated April 3, 196k,

It is proposed to erect a nev bridge to carry the Lake
Erie and Northern Electric RWwy. over the realigned County Road
Line "B". The site of the proposed bridge is located approx.
0.5 miles west of the Town of Waterford. At this location, then»
chainage of the realigned County Road Line “B" is 31+73.

in order to determine the soil properties and decide
on the type of foundation, an investigation was carried out by
this Section. Results and the discussion of the field and
laboratory investigations, as well as conclusions and recom-
&endations for the future design work, are contes 1ed in the
following paragraphs of this report.

2. DESCRIPTIQON CF SITE:

The site of the proposed bridge is located approx.

0.% miles west of the Town of Waterford. The surrounding area

contid, /2 ...
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2. DZSCRIPPION OF SITE: (cont'd.) ...

is generally flat terrain, but the north side of the site is
somewhat swampy.

Physiographically, the site is located in the so~called
“Horseshoe Moraines"..

The wingwalls of the existing bridge which was built in |
1920, are cracked-up and in a bad cenditibn, but the abutments are
sound. Fror the information gathered at the site, it seems that
the bridge was constructed on spread footings placed 6 feet below

existing ground elevatiocns.

3, FIELD AND LABORATORY WORK:

In order to obtain sufficient information on the type
and properties of the subsoil, four sampled boreholes and four
dynamic cone penetration tests were carried out at this site.

Split-spoon samples were %taken at various depth

intervals. Samples were used to determine the following physical

properties:
i. Natural Moisture Content.
2. Atterberg Limits.
3. Grain Size Distribution.

Results of these laboratory tests are summarized in

App2ndix I othhis report.

cont'd. /3 ...



4. SUBSOIL CONDITIONS:
4,1) General:
The stratigraphy of the soil at the site was found to
be generally uniform. & dstailed description of various soil
types encountered during the investigation, is shown in Appendix I
of this report and is also given in subseguent paragraphs. The
estimated stratigraphical profile, shown on Dwg. No. &u-F-2€A,

is based upon this information.

%.2) Loose to Very Dense Siltv Sand, with Traces of Gravel:
This layer, which extends to approx. El. 740.0, for a

depth of zbout 29.0 to L6.0 feet, was found immediately below the
topsoil. The sand in this layer has been subjected to oxidation
and exhibits a predominantly dark brown colour.

The percentage of sand in this layer is 88%, silt forms
- 9%, and the rest of 3%, is gravel. Molsture content determinations
for this layer averaged about 17.9%, ranging from 7.3% to 23.6%.

The overall layer was found in a loose to very dense state with an

averageﬁ"ﬂ“ value of 27 blows/foot.

Following the layer of loose to very dense silty sand
is a stratum of dense to very dense sandy silt with traces of clay,
which extends tc the depth investigated.

Grain size distribution curves indicated that this stratum
is composed of 79% silt, sand forms 19%, and the rest of 2% is clay.
Liguid limits for this stratum varied from 19.5% to 24.5%, while

cont'd. /M ...
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%, SUSSCIL CORDITICOES: (cont'd.) ...

plastic limits range from 16.37 %o 18.2¢. The average moisture
content in thls stratum was found to be 18.5%, ranging from

11.4¢ to 21.8%. The overall stratum is in a dense to very dense
condition, with an average "N" value of B7 blows/foot. Plasticity

charts for all béreholes are given in Appendix I of this report.

5. GRODND WATER CONDITIONS:

The ground water level, at the time of the investigation,

was found at the feollowirng elevations:
In B.H, #1 at El, 77&.%
B.E. #2  at El. 774.8
B,H, #3 at El. 774.6
B.H. # at El. 772.7 B

It may be assumed that the water level will vary with

the seasons of the year.

-
Ko artesian water conditions were encountered.

6. DISCUSSICN AND RECOMMENDATICNS:
The investigation has revealed that the subsoil conditions
at the site are such that adequate support for spread footing
type foundations can be obtained at relatively shallow depths.
It is therefore recommended that the pier and abutment footings
be founded approx. six feet below proposed new grade levels.

A net allowable pressure of 2.0 tons/sq.ft. may be assumed for

cont'd. /5 ...
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€. DISCUSSION AND RECCMMENDATIONS: (cont'd.) ...

desien purposes. If perched asbutments would be considered, they

zay be supported on 12{"x 0.25 steel tube plles, driven about

10 feet into the dense tc very dense sandy silt stratum. A safe

load of 40 tons per pile may be assumed for design purposes.
Since the subsoil consists of relatively permeable

material, dewatering of the proposed excavations may present some

problems, and therefore, a scheme should be adopted which would

prevent boiling of the excavation bases. Such a scheme may be

in the form of interlocking steel sheet piles driven to a depth

below the excavation base egual to the height of the prevailing

ground water level sbove it.

7. SUMMARY:

A foundation investigation at the site of the proposed
Lake Erie and Northern Electric Ewy. and proposed County Road )
Line "B" crossing is reported.

Subsoil was found to consist generally of lcose to very
dense silty sand with traces of gravel, followed by dens& to very

dense sandy silt with traces of clay (Glacial Till).

Spread footings with an allowable net pressure of 2.0 tons/

sq.ft. are recommended for fcotings placed at a depth of approx.
€ feet below proposed new grade elevations.

If perched abutzments would be considered, they could be
supported on 12#" §.D. steel tube piles driven approx. 10 feet into

the dense to very dense silty sand with traces of clay {(Glacial Till)

stratum.

cont'd, /6 ...



7. SUMMARY: (cont'd.) ...
Some dewatering problems may be anticipated, and are

further discussed in the main body of the report.

8. MISCELLANEQUS:

The field work, performed during the period from
April 1% to April 22, 1964, together with the preparation of
this report, was undertaken by Mr. W. W, Kulmatickas, Project
Fcundation Engineer. The investigation was carried out under the
general supervision of Mr. X. G. Selby, Senior Foundation Engineer,

who reviewed this report.

June 19 4.
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N':« -~ THE NUMBER OF BLOWS REQUIRED YO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVER BY MEANS OF & 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INGH, 60 DEGREE CONE, - FITTED
TC THE END OF DRILL RODS. 2 INCHES NTO THE SUBSDIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTICN OF SOIL

THE CONSISTENGY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE. DEZCRIBED
I THE  FOLLOWING TERMS : ~

COMSISTENCY ‘W BLOWS/TT. ¢ LB./35Q.FT DENSENESS ‘N BLOWS/ FT.
VERY SOFT o~ 2 0 -~ 250 VERY LOOSE o -4
SOFT e - 250 - 500 LOOSE 4 - 10
FiRN 4 - 8 S00 - 1000 COMPACT 10 - 30
STIFF 8 - IS 100G -~ 2000 DENSE : 30 - 50
VERY STIFF i - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

5.8 SPLIT SPOON T W THE“VIALL CPER
WS WASHED SaMPLE TR THINWALL PISTON
38 SCRAPER BUCKET SAMPLE s DESTERBERG SAMPLE
AL AUGER SAMPLE F3 FOIL. SAMPLE

s CHUNK SAMPLE RC ROCY CORE

5T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
B M SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION LY LABORATORY VANE
Q UNDRAINED TRIAXIAL FY.  FIELD VANE
Qru CONSQUIDATED UNDRAINED TRIAXIAL T CONSOLIDATION

Qi DRAIRED TRIAXtAL 8 SENSITIVITY



L

SOIL PROPERTIES o ; ~ GENERAL
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To: Nr. A. Stermac, From:
Principal Foundation Enzineer,
Lab. Bldg.

Our Fue Rer.

DEFPARTMENT OF HIGHWAYS ONTARID

MEMORANDUM

Dare: April 3, 1964.

In rEPLY TD

Susaeer:

W.P. 201-64

Br. Site 21-148

Lake Erie & Northern Electric Rwy.
Subway

~

Township Road, District 2.

We are sending %o you herewith two prints
of Bridge Site FPlan E-4317-1 on which we have
marked in red the pronosed location of the above
structure.

Please make thé necessary arrangements
for a foundation soils investization. We will
be pleased to have your report in due course.

¥Z/sp . Zoltay
for G. Scott,
cc. 3. IcCombie Bridge Location Engineer.

G. Scott

He De Smith
We Xipnear

R. Fitzgibbon

Bridge Division,
Downsview, Cntario.



X 0002;'41# E
LOKR DOWN 2 APR 14/64 SI4A VR ;’ A i 0*3 |
J ROY REG HATS ENGR R
FOUNDATION cnm;‘if sn:t FIELD WORK FOP PROPOSED STRUCTURE |

A . THIS VE-¥ILL CARRY OUT FIELD VORK FOR PROPOSED
PATROL YARD AT WALLACETOMN LOT 10 CON T TWP DUNVICK

“E WILL REQ“IRE FRON YOU BY MAY 15TH RECOMMENCATIONS AS TO GRADING
AND PAVING FOR THE PATRCL YARD

X G SELBY SR FOUND ENGR FOR
A € STERMAC PRINC FOUNL ENGR BATS & RES

-



Mr. G. Scott, ?&unﬁati&a wactiaa,
Reglicnal ari&ga Location Bngr., Hdaterials & Testing Div.,

Sridge Division, focm 107, hab» Bldg.
Attention: Mr, M, Zoltay tpril 8, 196t

Your Hemo -~ ¥ar, 11/€%

¥.P. 201-€4 Bridge Site 20-1k3
Lake EZrie and Forthern failway
wﬁhﬂ&” at @&terfﬁvﬁ,

) A g
%

- LD ; R

We have reviewsd Freliminary Plan D 5£1%-51
of the above siructure.

48 the design appears t¢ comply with the
recommendaticns made by the Foundation Secticn, we have

no comments ccacarning saze.

Eo= f 9
4B/ MaeF " 4, G. Stersac,
PRINCIPAL FUUNDATICE u&uiﬁﬁﬂﬁ

e :Landatiua& Lffice 7
Gen. Files



MEMURANLDLM

.'m ¥r, h. E. Stermac, Faom: Bridge Division,
Principal Foundation Engineer, Deownsview, Ontarioc.
Room 107,

p B l 3 e, &
Lab. Duilding Dare: dapeh 11 s 1965,

Our Fue Rer. in mesLyY TO

Sussec: W, P. 201-64 ZSridge Site 20-148
Lake Erie and Jorthern Railway
Subway at Waterford,
Township Road Distriect # 2.

We are sending to you herewith one print of
Preliminary Plen D 5515-P1 of the above structure,

Would you please l2t us have your written

COoOmMRens S,
; .
& #

' 22w H. Zoltay,
CaCe S. Melombie for G. Scott,
G« Scott Regional Sridge Location Engineer,

HoDe Smith



DEFARTMENT OF HIDHWAYS GNTARIO

MEMORANDUM
Te. Mr. A.G. Stermac, From: Materials & Testing,
Principal Foundation Engineer, London
Materials & Testing,
Downsview i
) AT€ October 26, 1965.
Our Fue Rer. Actn: Hr. K. Selby In REPLY TO

SumsecT:  Re: W.P. 201-64 Site No. 20 - 148 Lake Erie and Northern
Railway Subway at Waterford

This will confirm our telephone conversation of this
morning regarding this site.

Boreholes placed to a depth of 4 feet in the railway
embankment as directed (i.e. 20' from the wing walls 10°'
above the toe of slope} indicated that the fill material is
a fine sand with some gravel. No boulders were enccuntered.

ALl :’{‘
D3/ jib D. Suzuki
cc: file fer: J.R. Roy

Regional HMaterials En ineer
Copy for M. Gvildys



DEPARTMENT OF HIBHWAYS ONTARS

MEMORANDUM

To: Mr. A. Stermac,

From: Bridge Division,
Principal Foundation Engineer, Downsview, Ontario.
Room 107, Lab. Bldg.

Dare:  March 18, 1965.
Our Fine Rer.

In mervy To

Sussecr: W.P. 201-64
Site 20-148

z2ke erie and Northern Railway
Subway at Waterford - Twp. Rd. - Dist. 2

We are sending to you herewith one print of our

Preliminary Plan D-5515-P2 (revised March 10, 1965)
for the above struciure.

Would you please let us have your written

comzents.
Ly

N. Zoltay,
for G. Scott,

Regional Bridge location Engineer
ce. S. ¥cCombie
G. Scott
H. D. Szxith

KZ/sp
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