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HEAD CFFICE i . b - TEL. 244-6476

420 MICHEL JASMIN, DORVAL. QUESEC :
TELEPHONE 631.9827 295 EAST 1ITH AVENUE

Rexdale, Ontario, VANCOUVER 190, B.C.
February 10th, 1966. TEL. 879-2620
Department of Highways, Ontario, \\1"1? o 24 g?w ; %
Mater ials and Testing Division, i A -

Downsview, Oniario.

Attention: Mr. A, G. Stermac, P. Eng.,
Principal Foundation Engineer.

Re: S9il Conditions and Foundations,
Propcsed Murphy Road Overpass,
Higr+ay No. 402,

Sarnia, Ontario.

Dear Sirs:

This letier accompanies our detailed engineering re-
Pport on the above soil investigation.

The results of the investigation indicate that the over- -
burden at the site consists of up to about 16 feet of loose silty sand
and sand fill which overlies an extensive deposit of firm to hard
brown to grey silty clay. The clay straturn was observeéd to have .-
a thickness of about 100 feet and was found to overlie shalé bedrock -
directly. The actual soil conditions are described in detail in the
report. )

Based on our findings, two alternative foundationtypes
would be suitable for the support of the proposed structure.- If the
design of the proposed bridge calls for simply supported spans,
where some differential settlement between the piers and abutments
could be tolerated, then the piers could be founded on the surface of
the clay and the abutments founded on spread footinge carried within
the embankment fill. Since the desiccated crust normally associated
with the clay deposit in the Sarnia area is to a large extent absént
the aet aliowable bearing value for the design of the pier foundations
would be about one ton per square foot. In addition, the use of spread

ST. JOHN"S HALIFAX FREDERICTON MONTREAL TORONTO VANCOUVER

REXDALE, TORONTO, ou'r.?




Department of Highways, Ontario, i
Materials and Testing Division,
February 10th, 1966,

Page 2.

foundations as a foundation solution would require dewatering
measures for excavations through the sand strata and would re-
quire also special precautions in the coastruction of the end of.
the emrbankment so that the abutment footings could be safely
carried within the embankment {ill as discussed in the report.
The alternative foundation solution would be to support the abut-
ments and piers on piles end-bearing on bedrock. The use of
this foundation solutioh Would, foi-ait praciicarpurposes, elimi-
nate differential settlement and would allow a continuous design
for the proposed bridge super-structure, as discussed in the re-
port. A number of recommendations pertinent to the above foun-
dation types, together with the design and construction of the ap-
proach embankments are given in the report.

We believe that this report provides all the informa-
tion reguired from this investigation. Should you have any ques-
tions regarding any aspect of this report, please do not hesitate
to call uas.

Yours very truly,

GEOCON LTD

A matse.  bev Rbo
MAJM/reb M. A, J. Matich, P. Eng.,
President. k
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INTRCDUCTION

Geocon Ltd has been retained by the Department of
Highways, Ontario to carry out a soil investigation at the inter-
section of Highway 402 and Murphy Road at Sarnia, Ontario. The
purpose of the investigation was to determine the soil and ground
water conditions as they affect the design of foundations for the

proposed bridge structure and the approach embankments.

SUMMARIZED SOIL CONDITIONS

The site investigated is covered by a layer of gener-
ally compact brown sand fill about 7 feet thick. The fill is under-
lain by generally loose fine to medium grey silty sand about 6 feet
thick. Underlying the 13 feet of granular scil an extensive deposit
of grey silty clay with sand and gravel was encountered. The clay
stratum had a maximum observed thickness of 106 feet. About the
top 4 feet of the clay stratumn has a hard to very stiff consis tency
below which the clay has a generally stiff consistency increasing
to very stiff with depth. The grey silty clay is underlain by black
shale bedrock of the Devonian and Mississippian Age. The eleva-

tion of bedrock surface is about 480.

DISCUSSION
It is understood that it is proposed to construct an

overpass along Murphy Road, overpassing Highway 402 at Sarnia,




DISCUSSION (continued) o 2
Ontario. It is also understood that tentative designs céll for a
five span bridge structure with a maximum finished grade at about
elevation 621. With this design the approach embankments will
have a maximum height of about 20 feet and will be about 700 feet
long with a tentative maximum approach grade of 5 percent. The
width of the embankment from shoulder to shoulder will be about
70 feet. In this discussion it is assumed that standard side slopes
of 1 vertical to 2 horizontal will be used for the embankments, if
stability conditions permit, and also that the embankment fill will

be a select granular material.

Embankments

As discussed earlier the approach embankments will
be 20 feet above present ground level and will have side slopes of
1 vertical to 2 horizontal. The stability of the embankments was
checked by preliminary calculations and for the end-of-construc-
tion case, a factor of safety in excess of 1. 5 was calculated. The
computations were carried out using a unit weight of 130 pounds per
cubic foot for the embankment fill and using a minimum undrained
shear strength of 1000 pounds per square foot in the clay. The im-
mediate stability of the embankment is therefore considered satis-
factory. From previous experience relative to embankment stability

in the area it is considered that the long term stability is satisfactory




DISCUSSION (continued) 3
Embankments (continued)
for the twenty-foot high embankment especially since it will be

founded on a 13-foot thick existing granular layer.

Conventional settlement computatioﬁs were carried
out using the results of the consolidation test performed in the
clay stratum. A compressionindex Cc of 0.11 and a rebound com-
pression index Cr of 0. 015 resulted from the plot of void ratio ver-
sus pressure curve. The overconsolidation pressure determined
irom the above curve was about | ton per square foot. However,
from published data and previous experience in the area it has been
es.ablished that the clay in the general area has been overconsoli-
dated by about 0.5 tons per square foot. In the settlement compu-
tations therefore the clay was assumed to have an overconsolidation
pressure of 0.5 tons per square foot and an overall depth of 100 feet;

double drainage was also assumed.

With the above approach using the Cr value for applied
loads up to 0. 5 tons per square foot and the Cc value for applied
loads greater than 0.5 tons per sguare foot, a maximum settle-
ment along the centreline of the embankment of 7 inches was deter-

mined. [t is however, known from previous experience in the Sarnia




DISCUSSION (continued) 4
Embankments (continued)
area that conventionally computed settlements are on the high
side. Therefore, a settlement computation was carried out using
the Cr value over the whole range of the applied load and a maxi-
mum settlement along the centreline of the embankment of 2 inches
was determined. From the results of the above settlement compu-
tations and experience, it is recommended that allowance be made
for at least 4 inches of ultimate consolidation settlement. About 2
inches of immediate settlement will occur as the embankment is
raised to final grade due to settlement of the sand and elastic settle-

m ent of the clay.

Based on the coefficient of consolidation measured in
the consolidation test and assuming two way drainage, the computed
time for 90 percent consolidation is about 50 years. It is believed
however, that iniz value is on the high side and should be in the
order of 30 years since time settlement records of a large grain

elevator in Sarnia are in agreement with this.

Foundations
The following points are relative to foundation design
and construction and placement of engineered fill irregardless of

the foundation type used.




DISCUSSION (continued) 5

Foundations (continued)
(a) All footings or pile caps subject teo frost action

should be protected by at least 4 feet of earth cover.

{b) The base of footing excavations which expose the
grey silty clay stratum should be protected by a thin

mud mat of lean concrete placed scon after the excava-
tion has reached final grade since the silty clay is suscep-
tible to softening from surface water and construction

traffic.

{c) Where footings are founded on sand and gravel
pads or in the embankment as discussed below, the engin-
eered fill underlying the footings should be select well-

graded granular material compacted to at least 100 percent

of modified A. A.S. H.O. deansity for the full depth of the fill.

{d) All topsoil in the area of the propcsed embankment

should be removed prior to embankment construction.

(e) Backfill behind abutments should be free-draining

and compacted as in{c)above.

(f) The sand layer overying the silty clay stratum is

not suitable as a foundation material.




DISTUSSION (continued) 6

Foundations (continued)

Two possible solutions present themselve., as alterna-

tive foundation types.

(i) Spread Footings:

The bridge structure could be supported entirely
on spread footings. [n this case it would be necessary to
found the pier footings cn the surface of the natural clay
stratum, and the abutment footings within the embarkment.

An alternative for founding the pier footings on pads cf well

comnaniad 1

L= P P Tm e - 3 H
compacted select granular material is discussed below.

The significant stratum at the site for shallow
spread pier footings is the hard to firm silty clay. The
shear streagth profile for the clay is given on Figure lin
Appendix [I. Using this profile and considering footings
founded on the surface of the silty clay stratum at about
elevation 585 a net allowable bearing value of 1. 0 tons per
square foot may be used. This value incorporates a recom-
mended factor of safety of 3 against general shear failure.
The above foundation solution will involve excavation in
the granular layer overlying the silty clay to a maximum

depth of about 15 feet. Since the water level in the granular




DISCUSSION (coatinued)

‘ Foundations (continued)
(i) Spread Footings: (continued)
layer is about 5 feet below ground level it will be neces-
sary to provide special dewatering measures. In this in-
stance, the excavations could be carried out using steel
sheet pile cofferdams with dewatering by the procedure
of pumping from filter equipped sumps or by open cut
with dewatering of the sand using a ''sanded-in'" vacuum

well point system.

In view of the relatively small net allowable bear-
ing value for the pier foundations on the clay stratum,

. consideration could be given to founding the pier footings
at a higher elevation than given before and filling between
the underside of footing and the surface of the clay with
select well graded sand and gravel compacted to at least
100 percent of Modified Proctor density. In this case a
net aliowable bearing value of 2 tons per square foot could
be used with the provision that the increase in pressure on
the surface of the natural clay stratum figured on the basis
of a 1 horizontal to 2 vertical load distribution below footing

level should not exceed 1. 0 tons per square foot. The pads

of well graded sand and gravel should extend at least 2 feet

. beyond the edges of each footing and have side slopes no




DISCUSSION (continued) 8
‘ Foundations (continued}
(i) Spread Footings: (continued)

steeper than 1 horizontal to 1 vertical.

In view of the low net allowable bearing value, the
embankment surcharge at the abutments will preclude the
practical use of the abutment footings carried on the sur-
face of the natural clay stratum. However, the abutment
footings could be founded high in the embankment with the
underside of the footings 4 feet below ground level, that is,
at maximum depth of frost penetration. A net allowable
bearing value of 2.0 tons per square foot could be used in

‘ this case provided the underlying embankment fill meets the
requirements specified in section (c) above. Also, it is
necessary that the requirements for the distance between
the top edge of the embankment and the nearest footing edge
be met. For instance, for footings between 5 and 10 feet
wide founded 4 feet below ground level, with a bearing value
of 2 tons per square foot, a distance between embankmeut
edge and footing edge of 10 feet is required. For footing
widths outside this range the required distance should be

re-checked.




DISCUSSION (continued) 9

Foundations {continued)
(i) Spread Footings: (continued)

Under the bridge pier loadings the consolidation
settlement that will occur is computed to be in the order
of 2 inches. In addition elastic settlement of the piers
in the order of one inch will occur during construction.
Therefore 2 inches of residual settlement of the super-
structure supported by the piers will occur during the life
of the structure, The embankments and therefore the abut-
ments founded in the embankments will undergo 4 inches of
consolidation settlement, as discussed, resulting in a dif-
ferential settlement of 2 inches between the abutments and
their adjacent piers duriﬁg the life of the structure. It is
assumed that this amount of movement could be tolerated
from traffic considerations and the differential settlement
could be accommodated in design by hinging the approach
spans at piers adjacent to the embankments, and using simply-

supported construction generally.

{2) Piles:
The bridge struciure could be supported entirely
on piles, in which case the supporting girders could be

made continuous over the piers. Depending on the type of
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Foundations (continued)

(2) Piles: {continued)

viled foundation selected, settlement of the abutments and
piers due to structure loads and due to consolidation of the
clay from the embankment surcharge could for all practical
purposes be eliminated. Also, the use of a piled foundation
would eliminate the difficulties associated with the construc-
tion of spread footings. The most suitable pile tvpe would
be one which derives its capacity in end-bearing on the shale
bedrock. Friction piles would not have the desired effect
as the clay stratum as a whole would be consolidating under

the embankment and bridge loading.

A suitable pile type in this instance would be a non-
displacement type such as a steel H pile or a displacement
pile such as a tubular steel pile driven closed-end. In the
event that displacement type piles are used it is recommended
that preaugering be carried out for a depth equal to at least
three-guarters of the anticipated pile leagth to avoid exces-
sive horizontal drift of the pile tip. From our recentexper-
ience in the Sarnia area it is known that the tips of 10 inch
diameter tubular steel piles driven closed-end without preaug-

ering may drift horizontally as much as 15 feet over a length




DISCUSSION (continued) 11

Foundations {continued)

{2) Piles: (continued)

of 100 feet,

The use of a piled foundation would result in differ-
ential movement between the embankment and the abutments
due to consolidation settlement under the embankment and
this settlement would have to be compensated for by pericdic
maintenaace. For design of the above piles negative skin

friction should be allowed for the in the clay stratum.

CONCLUSIONS AND RECOMMENDATIONS

)

The sile is covered by a layer of granular soil about
13 feet thick made up on about 7 feet of compact brown sand
fill underlain by about 6 feet of loose grey silty cand. The
granular layer is underlain by about 100 feet of generally stiff
grey silty clay with sand and gravel. The clay stratum is

underlain by black shale bedrock.

The proposed approach embankments with a maximum
height of 20 feet »nd side slopes of 2:1 will be stable. However,
it is estimated that under the maximum height, the embank-

ments will undergo a total consolidation settlement of 4 inches.




CONCLUSIONS AND RECOMMENDATIONS (continued) i2

3} The allowable bearing value on the surface of the
clay straturn for the design of spread footings is 1. 0 tons

per square foot as discussed in the report.

4) If spread footings are used for the piers and abut-
ments the structure will undergo total and differential set-
tlements as discussed in the report. An alternative that
would eliminate settlement of the bridge structure would be

to found the piers and abutmenis on piles end-bearing on the

bedrock,.

PERSONNEL

The field work for this investigation was carried out
under the supervision of Mr. B. M. Ghadiali, P. Eng. This re-
port was written by Mr. H. 1. MacPhie, checked by Mr. D, B,

Oates, P. Eng. and reviewed by Mr, M. A. J. Matich, P. Eng.

. MocPese ber R0

HiM/reb H. L. MacPhie, P. Eng.,
Senior Soils Engineer.
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PROCEDURE

The field work for this invéstigation was commenced
on January 4th, 1966 and completed on January 20th, 1966. A fotal
of 9 boreholes were put down using a mobile power auger, Initially
12 boreho:les numbered 1 to 12 were proposed, thatis, two boreholes
at each of the two abutments and four piers. However, in the process
of the field work boreholes 1, 3, 5, 10 and 12 were deleted and auger-
holes 6A and 7A were added. Two inch Shelby tube samples were
taken in the clay stratum and two inch split spoon samples were taken
in both the clay stratum and the granular soil overlying the clay stra-

tum . A piezometer was installed in borehole 2. .

Detailed logs of the boreholes are presented on the Office
Reports on Soil Exploration in Appendix [. The location of the bore-
holes together with the inferred soil stratigraphy are shown on Draw-

ing T7836-1 located in the pocket at the rear of this report.

The laborztory testing of the soil samples was carried
out in the soil mechanics laboratory of Geocon Ltd in Toronto. The
results of the laboratory testing are plotted on the Office Reports
on Soil Exploration in this Appendix and on the Figures in Appendix
I[[. The soil samples remaining after testing will be stored until
February ist, 1967, at which time you will be contacted for inst;uc—

tions regarding their disposal.




PROCEDURE (continued) i
All elevations in this report are referred to Geodetic

datum. The bench mark used in this investigation is located 100

feet right of Highway 402, chainage 69+79. The bench mark is the

top of a Department of Highways, Ontario monument and has a

quoted elevation of 598.91.

SITE AND GEOLOGY

The site investigated is located at the intersection of
Highway 402 and Murphy Road at Sarnia, Ontario. The ground sur-

face in the area of the site is generally flat lying at about elevation

600.

From available geological information and previoﬁs
experience in the area, it is known that the area is covered by a
thick stratum of silty clay. Generally, the clay has a hard to stiff
desiccated crust and is underlain by shale bedrock of the Devonian
and Mississippian Age. The clay stratum contains sand and gravel

sizes and is sometimes referred to as a clay till.

SOIL CONDITIONS

The principal soil strata encountered in the boreholes

are as follows:




SOI1L, CONDITIONS (continued) I

Topsoil
A layer of topsoil 3 inches thick was encountered at
the locaticn of boreholes 7 and 1l. At the time of investigation
the actual extent of the thin topscil cover could not be determined

accurately because the site was snow covered.

Loose to Compact Brown Sand Fill

A layer of brown sand fill was found to cover the site
and was encountered in all the boreholes. The thickness of the
fill layer varied from 5.5 feet at borehole 6A to 13 feet at borehole 11
and had an average thickness of about 7 feet. The fill was generally
brown but was brown to grey brown in borehole 11. The sand fill
layer contained occasional fine gravel traces and silt traces; sand
and gravel fill was encountered at borehole 9. [t is believed that
the fill was placed to bring the. intersection of Murphy Road and

Highway 402 to final grade.

One mechanical analysis test was carried out on a
typical sample from the fill and the results are plotted on Figure
2 of Appendix II. The grain size distribution curve indicates that

the material consists of about 15 percent gravel sizes and 85 per-

cent sand sizes.




SOIL CONDITIONS (continued) - ; v

Loose to Compact Brown Sand Fill (continued)

Standard penetration resistances determined in the
fill ranged from 4 to 22 blows per foot with an average of 16 blows
per foot. Based on the above '""N' values the relative density of the
fill layer ranges from loose to compact and is generally compact.
Standard penetration resistances in the sand fill were not determined
in augerholes 6A and 7A since the purpose of these augerholes was

to determine the boundaries of the fill layer at the respective loca-

tions.

Very Loose to Compact Grey Silty Sand

Underlying the brown sand fill is a stratum of grey
silty sand. This stratum was encountered in all the boreholes
with the exception of borehole 11 where the grey sand stratum was
not encountered. The thickness of the stratum ranged from 2.5
feet at borehole 6A to 8.5 feet at borehole 4 and had an average
thickness of 6 feet. From visual observation the grey silty sand
stratum was predominantly composed of fine to medium sand sizes
with silt and at borehole 7 the stratum graded from a silty sand at
the top of the stratum to a sandy silt at the bottom of the stratum.
The stratum was generally grey in colour Lut was brown to grey at

borehole 4. The natural grey silty sand stratum was distinguished

from the overlying fill layer due to the definite change in colour




SOIL CONDITIONS (continued) : Y

Very Loose to Compact Grey Silty Sand (continued)

and grain size distribution between the two layers.

One mechanical analysis test was carried out on a
typical sample of the grey silty sand stratum and the results
are plotted on Figure 3 of Appendix II. The grain size distribu-
tion curve indicates that the silty sand consists of 86 percent sand
sizes, and 14 percent silt sizes. Examination of all the samples
recovered indicates that in general, the stratum has a slightly

higher silt content than indicated above.

Standard penetration resistances determined in this
stratum ranged from 2 to 24 blows per foot and had an average
of 8 blows per foot. Based on the above '""N'" values the relative
density of this stratum ranges from very loose to compact and is
generally loose. Standard penetration resistances were not deter-
mined in the grey silty sand stratum in augerholes 6A and 7A- since
the purpose of these augerholes was to determine the boundaries of

this stratum at the respective locations.’

Hard to Firm Grey Silty Clay with Sand and Gravel

Underlying the grey silty sand at the location of 8
boreholes and the brown sand fill at the location of borehole 1l is

an extensive deposit of grey silty clay with sand and gravel. Eight




SOIL CONDITIONS (continued) VI

Hard to Firm Grey Silty Clay with Sand and Gravel (continued)

boreholes were terminated in this stratum and the stratum was

fully penetrated at .borehole 6. The maximum observed thickness

of the silty clay stratum was 106 feet at borehole 7 where boring

and sampling was carried out to a depth of 37 feet below ground
level after which the borehole was advanced to refusal, without
sampling, to a depth of 118.5 feet below ground level. It is believed
that the thickness of the clay stratum is generally about 100 feet over
the site due to the relatively level nature of the bedrock surface in
the area. The brown desiccated crust generally encountered in

this geological area was not observed at this site except in bore-

hole 2.

Atterberg limits were determined on three samples
of the silty clay stratum. Values of liquid limit ranged from
about 27 to 31 with an average of 28 and values of plastic limit
ranged from about 14 to 16 with an average of about 15. The corres-
ponding natural moisture contents ranged from about 18 to 20 with
an average of about 19. The results of the above limit values indi-

cate that the clay is inorganic and of low to medium plasticity.

Wet unit weights determined on samples irom the
silty clay stratum ranged from 130 to 137 pounds per cubic foot

with an average value of 132 pounds per cubic foot.




SOIL CONDITIONS (continued) ‘ VIL

Hard to Firm Grey Silty Clay with Sand and Gravel {continued)

The seasitivity of the clay as determined from labora-
tory vane shear tests was found to range from 1.5 to 7 and generally

from 1. 5 to 4 with an average value of about 3.

Unconfined compression tests were carried out on rep-
resentative samples of the stratum and resulting undrained shear
strengths were found to vary from 800 to 1660 pounds per square
foot. Laboratory vane tests gave results of undrained shear strengths
ranging from 860 to greater than 2000 pounds per square foot. The.
results of the above strength tests are shown as a plot of shear
strength versus depth in Figure 1l in Appendix [I. Figure 1l also
shows the strength versus depth profile obtained by Geocon Ltd for
the Department of Highways, Ontario at Highway 402 and Modeland
Road. This latter profile was obtained using in-situ vane testing.
Both types of tests show a similar scatter and magnitude of shear

strength values.

Standard penetration resistances determined in the top
part of the clay stratum gave "N' values ranging from 16 to 44 blows
per foot with an average of 29 blows per foot., Two further standard
penetration resistances determined at depth in borehole 6 gave "N"

values of 7 and 18.



SOIL COND[T[ONS (continued) ) VIIL

Hard to Firm Grey Silty Clay with Sand and Gravel {continued)

From the above results of undrained shear strengths
and "N’ values it is inferred that a thin discontinuous layer of hard
to very stiff clay about 4 feet thick exists at the top of this stratum

below which the consistency ranges generally from stiff to very

stiff with depth.-

One consolidation test was carried out on a sample
from the stratum and the results are shown on Figure 4 of Appendix
li. The compressicn index, Cc, was found to be 0.1l and the rebound

compression index, Cr, was found to be 0. 015,

Black Shale Bedrock

Underlying the grey silty clay stratum at the location
of borehole 6 soﬁnd black shale bedrock was encountered. The
bedrock was cored in BX size for abou: 10 feet. Bedrock was en-
countered at about elevation 481. Refusal to augering was encountered
at about Leleva.tion 480 in borehole 7 and it may be inferred that this is
bedrock surface. As a general rule, in the Sarnia area the bedrock
and clay are usuajlly spearated by a layer of sand and gravel. This

layer was not observed in the two,holes which were taken down to

bedrock or refusal.




WATER CONDITIONS X

During the field work a water level was observed in
the granular layer overlying the clay stratum, about 5 feet below
ground level, that is, at about elevation 594, A piezometer was
installed in the silty clay stratum encountered at borehole 2 and
the water level observed on February 3rd, 1966 was 1] feet below
ground level at about elevation 588, The observations of the water
level in the piezometer indicate that the water level was rising
slowly over a period of about one week, For all practical purposes
the ground water level, at the time of the investigation, was at
elevation 594. At borehole 6 where bedrock was encountered, it
was found that gas pressure existed and was of sufficient magnitude
to displace the water in the borehole in the form of a jet of water

rising about 8 feet above ground level.
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EXPLANATION OF THE FORM
“OFFICE REPORT ON SOIL EXPLORATION"

The object of this form is tc enable a comprehensive study of the zoil to be made by combining on one sheet ail of the
information obiained from the boring. An explanation of the various columns of the teport follows,

ELEVATION AND DEPTH

This column gives the elevation and depth of Loundaries between the various soil sizata. The elevation it referred jo the
datum shown in the geners! heading.

WATER CONDITIONS

In this column the ‘water level in ithe casing at the rime of Soring or the water tsble in the ground, determined by » series

of observations in a pi or dpipe, is indicated 10 scale by a hoiizomtal line with the symbol W.L or W.T. above
the line. A notation of any comgplicated groundwaier conditions will be made in this column.

DESCRIPTION

A desaiption of the soil, using -tendard terminology, is contaired in this col The i y of cohesive solls and
the relative demsity of non-cohisive ioils are described by the following terms:

Consistency U-Strength Relativa Density Standard Penetration
Jons/sq. fe. Resisrance. Blows/fr.

Very soft 003 1w 0.25 Vezy looss 0 %0 4

Soft 0.25 o 0.5 Loose 4 010

Hrm 0.5 to 10 Compact 0 o 3¢

Sriff 1.0 20 Dense 30 1o 50

Very stitf 20 to 40 Very dense over 53

Hard over 40

STRATIGRAPHIC PLOT
The swsligraphic plot follows the standard symbols of the National Resesrch Councl, Canada.

ELEVATION SCALE

The inf ion in all col is plotied 10 8 true slevation scale which is shown In this columa.

GRAPHS

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

OTHER TESTS

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

SAMPLES

The first three columms describe the condition, type and number of each sample obrained from the boring. The location and
extent of each sample iz piotted o =cale.

in the fast column is shown the penetration resistance ir blows of 4200 inch-pounds required to drive one foot of the sampler
info the ground. When a2 2 inch Drive Ssmpler is used the result obtained is termed the "Standard P ion Resi .

[GEOCON]




conract_T 783 &

OFFICE REPORT ON SOIL EXPLORATION
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PORING DATE 1AM, 13-20 /G REPORT DATE 1AM, 2% ,_D_GE__ COMPILED BY___
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APPENDIX 1

OFFICE REPORT ON SOIL EXPLORATION
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OFFICE REPORT ON SOIL EXPLORATION
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OFFICE REPORT ON SOIL EXPLORATION
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ce: Mr, H. Szymanski

‘gt b Division

SR R

ﬁzaﬁm?i;g ta mwg m& & mw&é

There is ai@e B }ifs; &Wﬁ%ﬁi aiez:g %&%ﬁg
wege the pretize lsesiien of this s abb =2
iessi sppropriste sutboritied,

‘ir@ te sur Wnforsedloa, the sarvsy of this oroessed loterthonge
senmnser I3, 1¥55, wvi o wsileve thab i% esali b coxnlehod
Siew w aﬁm the §"¥¥'§§%i§’ seien, Tom ave ?emm;iz to wwei taig

£ Tt e w&%, whe e 2iae m?iﬁs
ma@ §ﬁi§km e ;@t Fen in Louph with the righb
sy *:63*5318 ST E iz,

iopad Lhet you will ooupenowe
arpesalobs rwa‘zviag ban (10}
Y mr&a&ﬂg *w’iﬁr@ z'e%ww




ma, fAsibed, S
i E‘a 20N &~§&ﬁ¥h‘ )

 iteiticn of the

: e J BEEU, ceverdag the ourohsse of g
Lo ris s&*m, fw arogr Bhst rew MAY use Eéui* s.sg = iy

Lizn Tros Bae Tl
iheraen.




;*;,%‘ Ho 33?153 Faundatien Sastion,
Zridge Ingineer, #aterials & Teating Div.,
Fridge Zivisisn, Hqeom 107, Lad. 3ldj.

3o

Pangusey 21, 1364

23 -
urphy Rosd Jvarpess, Gwy. 507,
riv, Jistriet &1 {Chathas),
o) ptad site 14238

Altashsd, please [ind he abeve seationsd P2pori gregarsd and
subzlited by tne sonsuliant, Gadeen, Ltg,

43 nave reviewsd he repert and have fouwsl bhe fuetusl inforsa-
Vies slsgunte and well presanisd,

#a8 T2 the gresence of z ral tively thick, looss iaysr of
granular 8o, whish #ould bavs Lo be sxosvabed, sSpread footings nan
hurdiy be sonsiderasl ss thes right solublen. The sonsultant has
recozeended a8 an alisrmeilve, stesl H-piles 4driven 40 bedrosk wome
120 ft. below ground surfaes, 45 yoi another slteraative, ws would
recoszend the use of 43e0¢. long tiuber piles whish could suppsrt a
zufe lead of 23 tons sweh., These piles abould have & Lieinsh bBubt
and 3 - ldeinsh tip. It should be ¢ matler of sconculics sz %o whish
vipe oF pliles should bs shosen.

Ivur attentlion lg Jdrawn 2 Lhe lmeorrsst shailmage of the 3urphy
igad &% given in the report and ihe sesdmpabying drswing., Thera is a
500=t, diffarenca - 1.8., chalnage 15430 shown on Yha drswing should
rasd 20+30, The sryor has resulted frow the insarrest shainsgs
ghown on the drawing 547-2-08 whilsh wes glven %o the somaultant prier
e the somssnsenent of the fisld word. 1L is saggsesed ihat ¥ou zake
the nageszanry corrsctions on the Uronsfier oopy from shish She prints
#ill Lesome part of the conkysot drasings. This 3es0 ascompsnies sil
sopiag of lhe report and therefisrs, chongss In the rspert and on Lhe
iraving ars 0ol nscasgary.

JATIOE LHOINELY

Ze Ge mawizm (23]
Fe Ay LEGp2HREH
Ve Be Foreen

i Sutor

Fe we LEoHEN

* :‘ ; ? P L , P ?fY .l e B -
o HELE Foungiations 9fTise Gone. Piles

-




Depattment of nghways Ontario
-Copy for the information of
Mr, A, Stermac,

‘ _Principal Foundation Engineer,
‘Room 107, Lab, Bldg.
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cc: Poundations Office (Rm.

. #r, S5, Mclomble,

Foundation Sectlon,
giidge Pia?ning Engr., Materisle & Testing Div.,
rldge Division, Room 107, Lab. Bldg.
ttention: HEr., A. P, ¥Watt
Regional Bridge Hay 10, 1966

Location Engr.

Kurphy Road Undzrpass -
Hwy. 402, Distriect 1 (Chatham),
. P, 247-65

We have reviewed your preliminary plan
of the Hurphy Road Underpass. ¥& have no further
comments pertalning to the foundations of the

proposed structure,

/}‘ ey "ff“
S/ } {1
0T Aevoda
¥D/¥deP M. Devata,

SENIOR POUNDATION ENGR.
For:

A, G, Stermac,

PRINCI PAL POUEDATIOHN ENGR.

cc: Poundations Office AUNEPES
Gen, Files -




" DEPARTMENT O HWAYS ONTARIO. .

MEMORANDUM
To:Mr. A. Stermac, From: Bridge Division,
Princlipal Foundation Engineer, Downsview, Ontario.

Room 107, Lab. Building.

Dare: ppril 29th, 1966.

Our Fie Rer 1In rerLy 1o:

Suessem y P, #2UT-65, Bridge Site #14-328,
Murphy Road Underpass;
at Sarnia East Limits,
Hwy. #8402, District #1.

Enclosed please find one copy of the preliminary
plan D-5911-P1 feoc the above structure.

Would you kincly review the bridge foundations
proposed and inform the Bridge Office if they are
satisfactory. : s 2

APH/cew A.P. Watt, P. Eng., . o
Encl, RegionaliBridge Location Engineer, -
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