Haterials and Tescarch Division

February 28, 196g

.

“r. Leon J. Marshall, P. %ne.,
hisf Bridge Engineer,
De &@uw, Cather & Company

of Canad e, Limited,
&0&&&‘?lﬁg ingineers,
22€ Sparks Street,
Uttaws b, Ontaric.

e

e R R

Uesr ¥r. Marshall

f% you for your letter of February 2lst, 1962,
~38, on the above-mentioned @ﬁbgaeﬁ. The
fac: that ﬁ%rge par%aau, your Urganization, H. ¢. Jolder &
rzzeciates, and ths DL.H.O., ware imvais@ﬁ on & problem and
trised te give their interpretation without Tirst clarifying

e

whether they were, in fact, talling about ths same preblen,
cmused some mizumderstanding which is, we beliave, now being
reselvad,

In this i%t%@fg we will attempt Tirs%i, to explain
in short, vur general interpretation of the earth prassure
problem, and tm%n &1§1y this to the concrete ﬁv@bl&% af the
Luesnsway ratain wall. In the latter, we seem to sgree
w%z& your visws a” axyr@ sed in your letter of ?@bruary end

362. (Cther guestions and problems dealt with in vour let tter
ﬁ” “@hruﬂry 21st, are 4iscussed in the latter part of our letisr.

If 8 wall is desipgned and hu&&% in such a way that it
is rigid ané fized at the bottoa and top -~ l.e., it cap ot move
or giwimg then the earth pressure seting on that wall w:11 be
thae ar@ﬁ pressurs at rest, a prezvure greater than the active
and smaller than the passive earth pressurs, If a wall is not
darigned to take this pressure sndé the boundary deformation
conditions are as described above, serious damage may result.

cont’d. /2 ...
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DE LEUW, ' CATHER & COMPANY
OF CANADRA LIMITED
CONSULTING ENGINEERS
TORONTS: OTTAWA

226 SPARKS STREET
OTTAWA 4, ONTARIO
CENTRAL 3:4075

Our Ref, 2384-0-33
February 2%st, 1962

Mr. A. G. Stermac,

Principal Foundation Engineer,
Department of Highways of Ontarioc,
Parilament Buildings,

Toronto 5, Ontarioc.

Dear Mr, Stermac:

Re: Proposed Queensway Retaining Walls
HePs 944-59 & 945-59 - District #9

in reply to your letter of February 8th, I believe there
£ aining wall pressures which
I would like to amplify as we understand i

The coefficient of Ko = 0.5 is a theoretical maximum,
assuming absolutely no movement of the wall face. When dowslled
into rock there would certainly be no rotation of the footing and
deflection of the stem would be relatively small. Houwsver, this
maximum value drops off fairly rapidly in a perabolic form with very
littla movement until it reduces to the active coefficient of Ka = 0.3
for tne general conditions applicable o most walls not dowslled into
TOCk,

IT is ususl for ultimate values to be used in soil
mechanics taking into account all possibilities such that a realistic
factor of safety of say 1.5 can be usede However, for structursl
purposes at the present time, ultimate design analysis is rarely
used and values are adjusted to suit practical elastic design methods.

For example the maximum tensile walue in reinforcing
steel 1s 20,000 psi, whereas the minimum yield stress for inter-
mediate grade is 40,000 psi or for hard grade is 50,000 psi giving
a factor of safety of at least 2. The concrete used has a minimum
8 day crushing value of 3000 psi and although the permissible
esign value in bending would be 1200 psi, we have onlv been using

value of 75C psi and N = 10 to provide a wall thickness suitable
2asy placement of concrete. This also has the advantage of
sucing the required amount of reinforcement.

ooy O N
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Generally then the wall is designed at conservative stresses
and on most soils the criteria is overturning stability (in which case
there would be sufficient movement to reduce Ko = 0.5 to Kz = 0.3) and
also the coefficient of friction against sliding. Where founded on T06k,
toe pressure is not a problem and resistance to sliding can be achisved
by keying or dowelling. I would expect a coefficient of about 0.4 would
be practical with a slight movement of the stem reducing the factor of
safety of the steel from a minimum of 2 to 1.3 Ewven if the full 0.5 is
developed, the factor of safely would still be 1.2 against yield point,
not ultimate tensile strength. In all these calculations, the passive
pressure in front of the wall isg ignored in case of removal for a sewer
etc. which could be more serious for sliding than stem failure.

For the past five years the walls on the Queensway have been
designed on a value of Kz = 0.29 and a unit weight of 125 p.c.f. and
standard charts preparsd accordingly. The value of 125 psCsfe has been
based on practical field density tests and it has only been on the
immediate subgrades to the pavement that the value of 135 has besn
recorded. HNaturally the walls are backfilled with granular material
and provided with a perforated drain and weep holes,

Fer practical design purposes on projects of this size, it
was not considered economically justified tu use the maximum theoretical
coefficients unless we are permitled to reduce our design factors of
safety. I would agree that the higher values are more likely to cecur
for walls dowelled into rock and it would be reasonable to increase the
reinforcement in such walls o maintain a higher factor of safety.
However, zs this is more of a policy decision to be made by the Bridge
Division of D,H.0., I would sppreciate it if the subject could be
discussed with Bruce Davis or Ted Hewson to determine a common
procedure among all designers.

With reference to the recommended design load in the Soils
report of 45 tons on z 12 BP33, this is based on the maximum A. A4.5.H.O.
vaiue of 6000 psi on the tip which gives 46.74 tons. Howsver, the

.

tentative standard 4.3.1.1 of the Bridge Division does allow 50 tons.

Your suggested value of 60 tons would give a tip pressure
0f 7,700 psi which is still less than the 9000 psi permitted by the
City of New York Code. This again is a policy matter and to date we
have been following the above tentative standard for direct load.
Hdowever, we do allow for an increase to at least 9,000 psi for direct
plus bending stressss ~t the top of the pile.

LU B I A N 2



Incidently, we would sppreciate copies of DeH.0. Standards
DD1218 and DD1219. We assume these are similsr to DaHaCo drawings
Nose BDI6-3 and BDL6-4.

Yours vexy truly,
DE LEU#, CATHER & CO., OF CANADA LIMITED

Marshall, P. Eng.,
Bridge Engineer

.
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February 2, 1962,

De Leuw, wa*ﬁwr & Co. of Canada, Ltd

B g a

uvﬂﬁﬂi}‘i ing “ngineers s
£2¢ Ypa arks Strast,

Uttawas 4, Untario.

‘.ti’ ;.ﬂ: 3?%?1: gaﬁa \t}'& f’i&? “h@@,}.@
Chief PBridre Ineinser,

Fe: FProposed Lusensway
34 mé**i}v to

S 3Ty
i fd
e e RN

This is to acknowledes receipt of &
to Mr. ¥Fo 1. “@ws@n§ e ﬁiﬁi*&ﬁt Lisizon ZEnpinesy ik 7
of Bighways, in connection with the Foundation Reporis by
He L. Goldsr and 333&@&%3@@, for the above-mentioned proposed

o -3 g %, g iy T g F “ N s % > 4 & 4 .
Yo would like ¢o maks ceriain comments regarding the
o oy s A% e A e X G Lo o e & e
recenmendations contained in ithese raporis:-
% o s i § et 25 5% g o
i BT &_E’l a?ﬁ%%i&f a3

We have recenily ¢
and ware informed that th g
only Ter retazining walls fﬁﬂﬁ
in, wheres: in other case

de pzraed with the comsul

assed thiz setter with the consaltants
tend a value of B = Q,* te be used

ed directly on the bedrouk and dowelled
a value of K% = Q‘E should be used. :

& »
We note that you have ugsed s value of 12% p.c.f. for the
unit welght of h&@gfiii matearigl,. The consullant has recenmendsd
o 44 3

R¥1z Qf 'g? p.0.f. Would vou slesse lat us know the ressons
oy
0

Qﬁf‘ﬁt !é;a )‘]FE * B @
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De Leuw, Cather & Co, of Canads, Ltd, February 8, 1%962.
Att'm: Mr. L, J. Harshall ’

,;:m Z:j

We are of the opinio. that the design load of 4% tons
as ?@ﬂ&&ﬁ&ﬁé@ﬁ §§ the egnaa&»aptﬁ iz low for a 12 E@ 53 steel
“HY pile driven to bedreck or practical refussel. We *uggaﬁt a2
design load of &0 tons per plle be used. It should be specified
that the pilez be driven to refusal on the bedreck or graciﬁc&L
refuzal in the i1l ty&?aﬁ. ¢g the lattsr, pile ériving should
be controlled by means the Hiley Formula and in sceordancs
with T.H.u. Standards ﬁ? 1218 and DD 1215,

We pelieve that ithe above covars all ths &iw"x we nave

to comment upon However, should there be any additlional matlers
tgense with us, please do not hesitste to

?ﬁn‘wwdié 1ike ﬁa dige
econtact our (Ffice,

T o i %
MD/dceF Jours very iruly,
ge: HMr, F. 1. Hewso AP
,§° & 10@:{; é;» i B0 fne e wt@?m{;v
- L = e e R BR R P PR TTRITN & VT Y R P
* PRTECIPAL FOIRDLITION BHGE.
Par:
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DE LEUW, CATHER & COMPANY
OF CANADA LIMITED
Q CONSULTING ENGINEERS
TORGNTO OTTAWA

226 SPARKS STREET
OTTAWA 4, ONTARIO
CENTRAL 3-4075

Our Ref. 2295-0-3b

February 2nd, 1962

Mr. F. 1
Asul tart

Demartmeﬁt

Parliament

Toreonto, Cnx

Dear Mr. Hewson:

2

Be: Br. 7lt at Brongon = W.P. 944-55
Br. #19 at Percy ~ #ePe 94D-39
Site Investigation ~ Queensway

Znclosed please fina four copies of 3ite
#6146, prepared by H.le ate

Q Report s y JSolder & assccl L
the above structures. This is 2 auopiemenpary report to both the
srevious raporis, BL-1246 anc 3A-1235 respectively.

You will note this rsport provides additional site
information, necessitated by new and extended portions of retaining
walls as shown on preliminary plane D5001-Pl & P2 and D4%66-PL & P2
together with the results of the previous investigations to cover
311 retaining walls in this areca.

Please refer io page 14 of U
“Zarth Pressure’. & value for *he uon‘
0.3 to 0.5, depending on the rigidity ar

art
ed degree of move-
SEEn recommended for the design of retal
ir
d

ning walls. This

commendations
esigned all

cient of active
u

tion and/or a clarification of the

in the two previous reporis. we hav
1s on the Quesnsway using a coeff

g

tainl
zarth pressure of G 29 in conjunction with a granular backfill
unit weight of 125 pounds per cubic foot. & safety factor of two
has been provided, in all structural components {Lased on yield-
point stresses) and for stability whicn we fesl incorporsties
sufficient allowance for uncertainties in earth pressure phenomencm.
Your comments on the above would be appreciated.
Yours very truly,
DS LEUW, CATHER & CO. COF CANADA LIM
S, ) : -
\ ‘ e - v ngE,f 7
Léon J. Marshall, P. Enge,
G35 Chief Bridoe Enginssr

:nClS “




H. Q. GOLDER & ASSOCIATES LTD.
CONSULTING CIVIL ENGINEERS

H. Q. GOLDER
V. MILLIGAN

TORONTO 9
RO. 7-9201
REPORT
0
DELEUW, CATHER & COMPANY OF CANADA LIMITEI
N
SITE INVESTIGATIONW
PROPO3ED RETAINING WALLS
OTPAWA QUELNSWAY
STA., 366+00 TO STA. 384+00
OTTAWA CHTARIO
Distribution:

10 copies - beleuw, Cather & Company of Canada Limited,
Cttawa, Ontario.

2 coples - H. Q. Golder & Associates Lta.,
Torontc, Ontario,

January, 1862

2444 BLOOR ST. W,

6146



ABSTRACT

The results of an investigstion carried out for the
proposed Queensway retaining walls between about stations 366+00
and 384+00 in the area of Perc: Street ard Bronson Avenue in

Ottawa, Ontario, are reported.

It was found that the site is covered by a surface
layer of loose to compact heterogeneous granular fill, 1 1o 9 feet
in thickness. The fill between stations 370+00 and 380400, approx-
imately, is underlain by about 4 feet of soft peat followed by up
to 10 feet of loose organic silt and fine sand to sandy silt rest-
ing on a stratum of generally dense sandy glacial till. To the
west of about stations 370+00 and 375+00 on the north and south
sides of the Queensway, respectively, the fill is directly under-
lain by compact to dense medium to silty fine sand up to about 15
feet in thickness followed by glacial $ill. The sandy glacial $ill
rests on limestone bedrock which was proved at the Percy Street

and Bronson Avenue bridge structure locations.

To ensure the stability of both the retaining walls
and embankment fills, it is recommended that the soft peat and
loose organic silt strata across the site be completely excavated

and replaced by granular material compacted in place.

The retaining walls to the west of station 370+50 may
be founded on strip footings in the compact to dense sand with a
bearing pressure of 3 tons per square foot or directly on bedrock

where it is near ground surface. To the east of staticn 370450 it

GOLDER & ASSOCIATES




is recommended that the retaining wall footings bte carried down

to the glacial till, which is about 10 to 15 feet below ground

surface, or supported on piles driven through the granular back-
fill material replacing the peat and organic silt strata and into
the till or to bedrock. For footings founded in the till an

allowable bearing pressure of 3 tons per square foot may be used.

Comments on earth pressures 1o be used in the design
of the retaining walls and on construction procedures in excava-

tions below the ground water level are given in the report.

GOLDER & ASSOCIATES
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INTRODUCTION

H. G. Golder & Associates Ltd. has been retained by
Deleuw, Cather & Company of Canada Limited, Consulting Engineers,
to carry out a site investigation for the proposed Queensway re-
taining walls in the area of Percy Street and Bronson Avenue in
Ottawa, Ontario. The purpose of this investigation, which covered
the area between about stations 369+00 and 384+00 along the Queens-
way, was to determine the so0il and water conditions at the site and
to provide information for the foundation design of the proposed

retaiuing walls.

The results of previous investigations carried out at
the Percy and Bronson bridge structure sites have been presented
in our reports 6104 and 6105, respectively. The Bronson Avenue
report covered retaining walls extending east up to station 369+00,
This report provides additional site information necessitated by

ew and extended portions of retsining walls as shown on your
Drawings C44K-HI, C44Y-HI, C44N-P1 and D4966-P1 together with the
results of the previous investigations to cover cll retaining walls

in this area between stations 366+00 and %84+00.

PROCEDURE
The field work for this investigation was csrried cut
during the periods November 7th to November 16th, 1961 - =1

Jiovember 30th to December &th, 1961 using mobile power auger bor-

iny equipment. ' total of 12 sampled boreholes with accomprayiny

R SN

{
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2.

oynamic penetration tests and one further auger boring were put

down across the site. The borings were generally carried down

until refusal to the auger was met.

The locations of all the borings put down in this in-
vestigation together with the borings located at or near the lines
of the proposed retaining walls from the previcus investigations
are shown on Figure 1. Sections of the inferred soil stratigraphy
along the north and south retaining walls are given on Figure 2.

Detailed logs of each boring from this investigation are given on

the Records of Boreholes.

The samples obitained during the investigation were
brought to our laboratory for examination and testing. The results

of the labora*ory testing are shown on the Records of Boreholes and

on the figures.

All elevations given in this report were determined by

Deleuw, Cather & Company of Canada Limited, and are referenced to

Geodetic datum.

SITE TOPOGRAPHY AND GEOLOGY

The proposed Bronson Avenue and Percy Street overpass
structures are located within the centre town section of the Ottawa
Queensway. The area under investigation extends east from Bronson
Avenue about 1,000 feet to Percy Street and continues for a distance
of about S00 feet beyond Percy Street. The proposed Queensway

centreline in this locality follows an existing railroad consisting

E}QLHER & ASSOCIATES




3,0

of several track lines. Along the railroad the ground surfzce is

essentially flat at about elevation 225. Outside the railroad

right of way the ground surface slopes down gently from south to

noith.

Geological information indicates that bedrock in the
immediate vicinity and to the west of Percy Street is a Trenton
limestone of .ae Ottawa Formation, Cobourg Series and to the east
of Percy Street is a black shale of the Billings Formation. Bed-
rock outerops immedi:tely to the west of Bronson Avenue and to the
east is covered by overburden. The lower portion of the overburden
cousists of a layer of glacial till deposited by the labradorean
Glacier during the Wisconsin stage of glaciation, Immediatély
following retreat of the ice, the area was inundated by the Cham-
plain Sea by way of the Gulf of S%. Lawrence. During this period
sand, silt and clay were deposited over the glacial till, In

certain _ocalized areas more recent deposits of sand and peat cover

the Champlain soils.

SOIL CONDITIONS

The following main soil strata were encountered by the

borings put down at the sise.

Hetercgeneous Fill

A layer of dark brown to grey heterogeneous granular
i1l was encountered at ground surface in all the borings.

The thickness of the fill ranges from 1 to 2 feet at the

GOLDER & ASSOCIATES




4.

eastern and western extremities of the site reaching a maxi-
mum of about § feet to the east of Percy Street. The fill
is comprised of predominantly fine to medium sand sizes with
some silt but is heterogeneous in that it contains gravel,
cinders, occasional pockets of clay, pieces of brick, ashes,
partially decayed wood and the like irregularly distributed
throughout. A thin layer of cinders generally forms the

upper portion of the fill layer..

Standard penetration tests carried out in the fill
gave 'N' values ranging from about 3 to 32 blows per focot.
Based on these results together with the dynamic penetration
test results, the fill varies from very loose to dense and

is generally loose to compact.

Peat

Underlying the surface layer of f£ill, a stratum of
dark brown peat was encountered. The peat extends laterslly
across the site between about stations 370+00 and 380+00
along the north line of the retaining wall and between about
stations 375+50 and 380+00 along the south line. The thick-
ness of the stratum between the above stations reaches a
maximum of approximately 7 feet at about stations 372+00 and
377+00 and is generally 3 %o 4 feet., The peat is essentially
non-fibrous and in a decomposed state except near the base of
the stratum at several borehole locations where it is fibrous

in structure. The stratunm generally contains some thin hori-

zontal layers of grey fine sand about 1/8 to 1/4 inches in

GOLDER & ASSOCIATES




thickness. Occasional lenses or pockets cf fine sand and

pleces of wood are present throughout the peat.

Standard penetration tests carried out in the peat
generally gave manual push resistance values and occasional
'N' values of up to 10 blows per foot. The 'N' values
greater than manual push were obtained in that portion of
the peat stratum which contains sand seams and lenses.

Based on the standard penetration tests together with the
results of the dynamic penetration tests the peat is essent-

ially soft.

Qrganic Siit

Beneath the peat, beitween about stations 370+00 and

QE; 374+00, along the north retaining wall line and beneath the
fill in borehole Bl2, at about station 374+00 on the south
line, a layer of organic silt was encountered., The layer
ranges Ifrom about 1 to 3 feet thick and has an average thick-
ness of about 2 feet. The layer is essentially comprised of
grey organic silt with generally a trace of fine sand and
clay. In borehole B2, at about station 371+75 on the norih
side, the layer is comprised of layered silt and clayey silt
to silty clay with organic matter. The individual layers or
seams are each about 1/16 to 1/8 inches thick. The organic
content in the layer is comprised of semi-decayed small fibres,
roots and twigs. Shells up to about 1/16 inch size are pres-

ent throughout the silt layer.

GOLDER & ASSOCIATES
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A grain size distribution curve on a clayey sample from
ds} the layer obtained in borehole B2 is shown on Figure 3. Atter-
berg limits carried out on this seme sample gave a liquid
limit of about 37 and a plastic limit of about 22 at a corres-
ponding natural water content of 59 percent. The high water

content value obtained is due to the presence of organic

matier,

oS
[VREN

ndard penetration tests gave two 'N' values of 3
and & blows per foot and three values of manual push force.
Based on these values together with the dynamic penetration

test results the organic silt is generally looss.

Sand to Sandy 3Silt

Q Underlying the fill, peat or organic silt a stratum of
sand was encountered in the majority of boreholes put down
across the site. The sand was not encountered along the north
retaining wall line betwecen about stations 372+00 to 3T74+00
and stations 377+00 and 379+00. The stratum increases in thick-
ness to the east from several feet at Bronson Avenue to about
15 feet at station 370+00. At Percy Street the sand remains
avout 15 feet thick on the south retaining wall line but is
on.y about 5 feet thick on the north side. Beyond about
station 381+00 on the north side the thickness is of the order
of 15 to 20 feet. The stratum is generally grey in colour
throughout except in a few boreholes where the colour in the

upper few feet is grey brown due to oxidation.

GOLDER & ASSOCIATES




The composition of the stratum which ranges from a
medium sand to a sandy silt with a trace of clay is variable
across the site. In general the stratum between Bronson
Avenue and about station 371400 is a fine to medium sand
grading into a silty fine sand in an easterly direction.

The fine sand generally predominates in this area. The
silt content for this portion of the stratum tends to in-
crease with depth as well as laterally to the east. Grain
gize distribution curves on samples from the siratum ob-

tained to the west of station 371+00 are shown on Figures 4

and 5.

Beyond about station 371+00 to the east the particle
sizes comprising the stratum are finer than in the western
part of the site. The stratum in this portion of the site
varies from generally a fine sand to a sandy silt with a
trace of clay. Grain size distribution curves on saumples

from this portion of the stratum to the east of station 371+00C

are given on Figures 6 and 7.

The stratum to the west of station 371+00 is generally
distinctly stratified with layers ranging from 1/16 up to
several inches in thickness. These layers represent & minor
variance in grain size, cclour and grain shape, To the east
of stalion 371+00 the stratum exhibits only occasional hori-
zontal stratification which was observed in the samples ob-
tained near the vicinity of Percy Street. This eastern por-

tion of the stratum contains a trace of organic matter and
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shells dispersed erratically throughout.

The stratum across the site contains occasional gravel
up to about 1% inches in size. In a few boreholes the pres-—
ence of gravel sizes increases to about 30 percent by weight
forming local pockets generally concentrated in the upper
portion of the stratum. The individual sand and gravel sizes
in the stratum are generally subrounded to subangular in

shepe,

Standard pen¢$;ation resistance or 'N' values ranging
from 16 to 9% blows pér foot with an average representative
value of about 30 blows per fooi were cobiained in that rortion
of the stratum west of about station 370+50 on the norih re-
taining wall line and west of about ciation 375400 along the
south line. Based on this, together with the dynamic pene-~
tration test results, the stratum in this western section of
the site varies from compact to very dense and is generally
compact to dense. To the east of the above stations 'N!
values ranging between manual push force and about 15 blows
per foot with an average representative value of 9 blows per
foot were obtained in the stratum. This castern portion of
the stratum, based on the standard and dynamic penetration

test results, varies from very lcose to compact and is gener-

ally loose.

The stratum may be divided into two sections based on

its in-situ density and composition. The portion of the
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stratum west of about stations 370+50 and 375+00 along the
qii north and south retaining wall lines, respectively, has been

classified as a compact to dense medium to silty fine sand.

East of the above stations the stratum is a loose fine sand

to sandy silt with a trace of clay.

Silty Sand with Gravel

Underlying the peat in the vicinity of station 378400,
the organic silt a2t about station 373+00 and the sand else-
where, & stratum of grey silty sand with gravel was encountered.
The stratum in this invesiigation was not completely penetrated
as refusal to the power auge> eguipment was generally met after
penetrating several feet intc the stratum. From the previous
investigations, where the stratum was completely penetrated
45’ using a diamond machine drillrig, the thickness was found to

range from a few feet at Bronson Avenue up to about 10 feet

2t Percy Street.

The stratum, which is typical of the basal till over-
lying bedrock in the Ottawa area, consists of a well graded
composite of silt, sand and subangular gravel up to 3 inches
in size with occasionally a trace of clay. From the perform-
ance of the power auger during boring it is known that cobble
and boulder sizes are present within the stratum. The generzl

predominance of sand sizes allows classification as a sandy

till, essentially non-plastic.

Typical grain size distribution curves obtained on

samples from %the stratum are shown on Figures 8 and 9.
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Standard penetration resistance values ranging from
14 to greater than 100 blows per foot with an average re-
presentative value of about 35 blows per foot were obtained
in the stratwa. These values together with the resulis of
the dynamic penetration tests indicate that the glacial +ill

varies from compact to very dense and is generally dense.

Bedrock

Bedrock was not proved in this investigation but from
the previous investigaticns is known to underlie the glacial
till at a depth of about 25 feet below ground surface at
Peréy Street. At Bronson Avenue bedrock outcrops to the west
and is several feet below ground surface immediately to the
east. It is estimated, based mainly on the pattern of soil
stratigraphy across the site, that bedrock beyond Percy Street

tc the east is within 25 to 30 feet below ground surface.

Bedrock where it was core drilled at Bronson Avenue and
Percy Street in the previous investigations is generally a
sound dark grey limestone. Geological information indicates
that, at the site, bedrock to the east of Percy Street could
be shale.

WATER CONDITIONS

Water level observation pipes were installed in most of

the boreholes put down in this investigation and readings taken

during and for a period following completion of the field work.
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Similarly water level readings were taken in the boreholes during
the previous investigations at Percy and Bronson carried out during
March and April of 1961. The stabilized ground water level for each
borehole in this investigation is given on the Records of Boreholes
and on the sections in Figure 2 for all the boreholes located along

the lines of the proposed retaining walls.

In general the ground water level acrcss the site slop-~s
from west to east and is about % feet below ground surface at station

369+00 and 10 feet below ground surface at station 383+00.

DISCUSSION

General

The prcposed Queensway Expressway is to be elevated in
this area to overp.ss Bronson Avenue at about station 365+00 and
PTercy Street at about station 374+450. Bridge structures are to be
provided at Bronson and Percy for this purpose and fill is to be
used elsewhere. The height of embankment fill across the site under
investigation is to decrease uniformly from about 20 feet above exist-
ing ground surface at Bronson to about 10 feet above existing ground
surface at station 384+00 to the east of Percy. Because of space
restrictions for the Queensway, retaining walls are to be provided
to support the embankment f£ills between the bridge structures. The
retaining wall aslong the north side of the Queensway will extend
from station 366+00 to 384+00 and on the south side of the Queensway
will extend from Bronson Avenue at station 366+00 east to station

271+00. A short retaining wall forming the wing wall of the Percy
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bridge struciture is to be provided on the south side. The extent
of the retaining walls is shown in plan on Pigure 1., West of
station 378+00 the concrete retaining walls are to be poured in

place and east of sitation 378+00 are to be of precast cribs.

To ensure the stability of the supporting retaining
walls 11 is essential to have an adequate foundation for both the
walls and the embankment fills. Consequently it is necessary to
completely excavate the soft rzat and loose organic silt strata
underlying the site and replace by gre .alar material compacted in
place. The surface cover of granular fill across the site may be

used as backfill material.

Foundations

i!b Recomnmendations for foundation design oi the retaining
walls are given below. Becawuse of the variation in the soil con-
ditions across the site, pairticularly in the relative density of
the sand stratum and due to ~“he presence of the peat and loose
organic silt in one portion, the site has been divided into two
separate areas for this purpose. The first area referred to below

-
i

he Bronson Avenue area covers the complete south Bronson re-

o
f= 1

ot

9]

in

et

ng wall and the north Bronson retaining wall west of station

AN
=]
)
.{,

Ut
&

The other area covers the north retaining wall for that

portion of the site east of station 370+50,
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Eronson Avenue Ares

As discussed in our report No. 6105, it is recommended
that footings for the retaining walls in this area be ‘ounded
in the compact to dense sand underlying the surface cover of
i1l using 2 maximum allowable bearing pressure of 3 touns per
square foot. Where bedrock is near ground surface as in the
vicinity of stztion 366+00 the walls should be founded on the
bedrock, with the maximum design loads not tc exceed 20 +tons
per sguare foot. For adeguate frost yrotection at leasi &
Tfeet of overpurden cover should be provided to the underside

of the footings on the exterior side of the wall.

The south retaining wall in this area ad jacent to the
iﬁb Coca-Cola plant is now to be situated atout § feet from the
face of the building. The boring put down next to the plant
during the previous investigation for the Bronson Avenue struc-
ture was located about 25 feet away from the building. With
our present knowledge that the footings for the plant are
founded on bedrock along the complete length of the building,
i1t 1s recommended that the retaining wall footing adjacent %o
the plant be carried to bedrock or supported on piles driven
to bedrock. This measure is 1o prevent the pessibility of
founding in sand disturbed during construction of the plant

footings or on backfill material., The retaining wall foot-

2

ng to the east of the plant may be stepped up and founded in

the sand as discussed zbove.

GOLDER & ASSOCIATES




14,

Area BEast of Station 370450

Because of the loose density of the fill, peat, organic
silt and sand strata covering this portion of the site, it is
recommended that the retaining wall footings be carried down
into the underlying glacial till which is about 10 to 15 feet
below ground surface, or supported on piles driven into the

37

till or to bedrock. For footings founded in the till an
alliowable bearing pressure of 3 tons per square foot may be
used in design. If the footings are founded on piles a var-
iety of pile types would be suitable. TFor example, consider-
ing 12 BP53 1lb, steel H piles driven to practical refusal in
the lower portion of the till or to bedrock, & design load
of 45 tons per pile may be used. If a piled foundation is
@ employed to support the retaining wall it is further recom-
mended that the piles te driven through the granular backfill
material replacing the soft peat and loose organic silt strata
across the site. Further, for adequate frost protection, the
uanderside of the pile cap footing should be placed a2t least
& feet below final ground level on the exterior side of the

retaining wall.

As discussed under "General" above, it is essentisl o
counpletely remove the soft peat and loose organic silt strata
covering the western portion of the site and replace with granular

backfill compacted in place. Excevation of these gsof* and highly
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compressible strates should be carried out under the complete area
of the embankments and retaining walls. This procedure is necess-
ary not only to ensure the stability of the Queensway fills but

alsc to eliminate the high earth pressures which would be imposed

on the reiaining walls due to the presence of the soft strata.

The sustained earth pressures imposed on a retaining
wall a2 dependent on the density and character of both the retained
and fou .ation material, the rigidity of the retaining wall and the
degree to which the wall can be allowed to yield. In order for an
active pressure condition to be obtained, the retaining wall .ust
yield an amount sufficient to develop the full shearing resistance
of the backfill. For a granular backfill, such as compact toc dense
sand, an average total displacement of 555 at the top ¢of the wall
(where H is the height) will develop full active pressure. Where
the yield of a wall structure, due to its rigidity or support, is
prevented, the full shear strength of the compacted backfill mater-
ial can not be mobilized. The pressure in this case is usually
taken as that of the =o0il at rest. DBetween these two extremes o:
limit to possible movement, the shearing resistance of the soil may
be partially mobilized and a small degree of movement at the top
(after the backfill is placed) can essentially reduce the coeffic-
ient of earth pressure from a value of at rest to one approaching
the active. This small degree of movement which follows completion

of the backfill can, in certain cases, be as low as ‘HOOO a
]

For compact to deanse sand backfill material the coeffic-

ient of acti- 2arth pressure, Ka, igs of the order of 0.%. . he
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coefficient of the at rest pressure, Ko, lies between the magnit..c-

of the active and passive conditions and for compact to dense sand

is normally taken to be about 0.5.

Thus the calculation of earth pressure to be used in

the design of the retaining walls will be dependent on the type

o

of structure adopted and the degree of movement which can be

allowed.
It is recommended that at least 6 feet, in horizonial
axtent, of non-frost susceptible andéd free draining granular mater-

be placed behiud the walls.

Conastruction Procedures

Por adequate construction stability, the side slopes

o)
by

the general excavation 1o be made across the site in the removal

o

of the peat and organic silt should be no steeper than 3 herigzontal

5
ﬁ0m§“vertioal, considering nc surcharge loading. Where the side oz
the excavation borders an existing structure or will carry surch: rgr
loads such as heavy construction equipnment, braced sheeting shou.c
be employed or the side siope reduced to meintain stebility. lHNormal
water se=spage in the genersl excavation can probably be contrclled b
pumping from sumps ilocated within the approximate central portion oi
the excavation.

The ground water level as measured during the course of

the field investigation ranges from about 3 feet below ground sur-

)

ace in the vicinity of station 370+00 to about 10 feet below

ground surface at station 38%3+00 and 1s gensrally within the sofs
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peat or loose sand to sandy silt strata. Where excavations for
footings, to be founded in the compact to dense sand or glacial
till, are made below the ground water level, precautions should
be taken to ensure that the in-~situ density of the material =zt
the base and sides of the excavation is not reduced due to water

seepage. To safeguard against a reduction in the density of the

material in the excavation, it is suggested that closed steel

17.

sheeting placed on each side of the excavation be employed. The

sheeting should be driven to a sufficient depth below final ex~
cavation level to prevent a "quick action" of the soil at the ba

of the excavation.

The in-situ density of the subsoil may also te main-
tained by the lowering, prior tc excavation, of the groundwater
level below final excavation level. This may be accomplished by
an efficient vacuum wellpoint system. Because of the variable
composition of the sand stratum across the site and the presence

of silt and clay sizes in the stratum, the vacuum wellpoint in-

stallation may have to be operated for a week or so to lower the

water level below final excavation grade.

J. L. 'Seychuk, P; En

JLS/ i
6146

January, 1962 En
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LIST OF STANDARD ABBREVIATIONS

The standard abbrevictions commonly employed on each **Record of Borehole®, on the figures, and in the text of the report are

0 as follows:

SAMPLE TYPES

A.5,— Auger Sample R.C. = Rock Core

C.S. =~ Chunk Sample S$.T. « Slotted Tube

D.0.— Drive Open T.0. - Thin~wailed, Open
D.5. = Denison Type Sample T.P. ~ Thin-wealled, Piston
F.S. ~ Foil Sample W.S. - Wosh Sample

PENETRATION RESISTANCES

Dynomic Penetration Resistance — The energy required to drive o 2 inch diameter, 60 degrze cone attached to the snd of the
dritling rads into the ground: expressed in blows per foot, where each blow represents 4,200 inchepounds of energy.

Standard Penetration Resistance, N ~ The number of biows by o 14{ pound hammer dropped 30 inches required te drive a 2 inch
drive open scmpler one foot into the ground,

Sampler advanced by stavic weight — weight, hammer - Wh
Sampler advonced by pressure  — pressure hydroulic ~ Ph

Scmpler cdvenced by pressure pressure,menual = Pm

SCiL DESCRIPTION

The standerd terminclogy for the descriptions of the refative density of cohesionless soils ond the consistency of cohesive soils
is os follows:

Relative Density N, Biows/ft, Consistency ¢, Ib/sq. ftr.
c Very Loose Ote 4 Very Soft Less then 250
Loose 4 0 10 Soft 25¢ to 500
Compact 10 0 30 Firm 500 10 1,000
Dense 30 10 50 Seiff 1,000 to 2,000
Very Dense over 50 Very Stiff 2,000 0 4,000
Hard over 4,000
SCIL TESTS
C  ~ Consolidation Test Q ~ Undreined Triexial
H ~ Hydrometer Analysis Qe ~ Ceonsolidated Undrained Triaxial
M~ Sieve Analysis S  « Droined Trioxia!
MH — Combined Analysis, Sieve U < Unconfined Compression
and Hydrometer V  « Field Vane Test

Note: Undroined trioxicl tests in which pore pressures sre meesured are shown as Q' or Q'c,

SOIL PROPERTIES

§ ~ Total Unit Weight K« Coefficient of Permeability
§d -~ Dry Unit Weight ¢« Undroined Shear Strength
b~ Submerged Unit Weight (2 Compressive Strength)

Ly = Liguid Limit St ~ Sensitivity

P, « Plastic Limit @° ~ Etfective Angle of Shearing
W~ WNoturcl Water Content Resistance

G - Specific Gravity ¢’ - Effective Cohesion Intercept
2 « Void Ratic Ce ~ Compression index

Cv -~ Coefficient of Consoclidation
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PROJECT WNo. _ L B Lo

RECORD OF BOREHOLE 8
LOCATION  SEE FIGURE | BORING DATE NOV. 7. 196) DATUM  GEODETC
' BOREHOLE TYPE POWER AULGER BORING BOREHOLE DIAMETER -
SAMPLER HAMMER WEIGHT14< LB, DROP 0 INCHES PEN. TEST HAMMER WEIGHT 140 LB, DROP 3O  {NCHES
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L, o
] g BLOWS /FOCT PLASTIC LIMIT P LW bz
5 8 20 40 &2 80 w00 " s T | sTAnDeipe
Slei il 2 A | : . T WATER CONTENT W 2 f P
ELEVN! o ccRIPTION sluialnt & 2 INSTALLAT ION
DEPTH ) E1E| z & SHEAR STRENGTM C, LB./SG.FT WATER CONTENT , PER CENT sl
&z
5 8| o :
2esS4-
! STANDPIPE =
i
; GRAIUMND
2e0E| GROUND LT PlEvEL 7
RSN ‘ T
OQf LodSE LARK BROWN] X a ,
SILTY SAND FiLL 2zo4 % T — !
219.3 - | BENTONITE
E i | ssal
) ‘ L
SOFT .
BARK BROWN PEAT /
. PM B
ZlloosE GREY LAYERED |-+ SI5
- ¢ 0267&\5( g:tx_lr?_ SMiD z;:‘.f__ |
e i e I R 1Y ~4.
xJ08 e T
COMPACT GREY 0__ A
SAND AND GRAVELS S| oo v M
WITH SOME SILT fa) . 210 g o b b~ o . ;
7. 1o SAND FiLL —w
207 < . T T U e — Ba
28] END OF HOLE A -
~ ERD IOF PEN. TEST @ ELid0T 7
REFUSAL R B
BOULDER OR BEDRICK 13 BLOWs FOFE LAST $Y :
COSE—- - W.L. IN STANDPIPE
@EL. 218 - NOV RO, =
196! :
VERTICAL SCALE . DRAWN AT 454
oy
1 INCH TO 5 FEET [GOLDER & ASSOCIATES SHEGKED 74"




PROJECT No..._ @4

RECORD OF BOREHOLE B2

LOCATION SEET FIGURE 1 BORING DATE NOV. 7. 125] DATUM GECDETIC
BOREHOLE TYPE POWER AUGER BORING BOREHOLE DIAMETER 45"
SAMPLER HAMMER WEIGHT 14C LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHT (40 LB. DROP 3O INCHES
SOIL PROFILE SAMPLES | w DYNAMIC FENETRATION RESISTANCE LIGUID LIMIT L, 2
=]
- - g BLOWS /FOOT PLASTIC LIMIT P, A
@ =G 4 5 > Q2 ‘ :
Sle| ™ 2 - ; e 8 e WATER CONTENT W | STANDPIPE
ELEVNI oo pipTION ajdialal 8 ~ | INSTALLATION
— i A .
DEPTH 5131702 & SHEAR STRENGTH C, LB /SQ.FT. WATER CONTENT , PER CENT o
xt = e} m <
» o 20 40 &G 8¢ .

b A e B - - -

STANDPIPE
GROUND LEvEt:l

LOOSE To COMPALT ¢ ¢
BLAKk To GRE'Y CINDER

SAaND

218.6 AnD SARD Filki

n
n
%]
)
i
H
%

2213 BROUND LEIVEL | :

BENTONITE

PLUG —v‘
~ 4

SCFT
DARK BRowN PEAT

STLESHE GREY IAYERED) - -
0.3 S EEame e oI S Y 2o b A L bt L= S DU o1\ 1
200, P AND CLAYEY SILT —| R

COMPACT To DENSE L
GREY SWHTY SAND |/ | © -
WITH GRAVEL | } ] s SAND FILL

15 BN OF HOLE
REFUSAL
BOULDER ©R BEDROCK

n
O
[is

Wk, (N STANDPIPE
@EL. BI7.2- DECIE,
1961 ‘

DRAWN AT & 34

CHECKED of% "

VERTICAL SCALE
| INCH TO 5 FRET [ GOLDER & ASSOCIATES




PROJECT No,__blv:*‘? ______
RECORD OF BOREHOLE B3
LOCATION SEE FIGURE BORING DATE NOV. 8. 126) DATUM GEODETIC
BOREHOLE TYPE POWEZ AUGER BORING BOREHOLE DIAMETER 45"
SAMFLER HAMMER WEIGHT 140 LB  DROP 3O INCHES PEN. TEST HAMMER WEIGHT {40 LB. DROP 3O [NCHES
SOIL PROFILE SAMPLES | Y DYNAMIC PENETRATION RESISTANCE LIQUID LT L w
103 BLOWS /#00T PLASTIC LIMIT P PLW Mz
5 e 3 20 40 oo an o0 ‘ M o= | £ | STANDPIPE
cLevn e § wi<| z ) \ A . ) WATER CONTENT W 4 INSTALLATION
221 DESCRIPTION . o] =
DEPTH RIS z 5 SHEAR STRENGTH C, LB /SQ.FT. WATER CONTENT , PER CENT <
iz [ <
- = b -
%] m» o N {
] i
225 e STANEPIPE ~
222.2] GROWLINED LEVEL GROUND ste:7'
oo ) < 2 iz I
LOOSE TO COMPACT X ' mo -
DARK BROWN >&/ = 5
CINDER AND SAND K 4 I P 4 5
Fiib ><*< Sl (A gEEE T e
288 ' T e . BEN]’ON!TE*"‘[‘%
4.4 ~ ] PLLG %D
vl o ENT OF PENy TEST @ EL |2i8-& pig
A - Al
SGFT 00 e ! 18 Blops (od LAST§" !
DaRK BROWN PEAT Y i Berusah. on Thwee 5
Tlar, e 2 - -
2137 P ol
BT Lée3E GREY .!;-ff_ﬂ
[212.3| SROANKC SANDY SUT |11 = | |
0.9 -
el la]zet : e
LOOSE To COMPALT |* -f -
GREY SILTY S -
VERY FINE SAND || |7, io: SAKD FILL —
S K
[ X
N 26 ] |
S8 Aas - | OO
2OG EMD OF SOLE
REFU SAL
W.L, IN STANDPIPE
O
PROBABLY BEDROZK sood | . @ EL. 219, 8- DEC, 4,
196t.
VERTICAL SCALE DRAWN AT $J.4
@ CEET CHECKED 7
PINGHTO R TEET [GOLDER & ASSOCIATES |




PROJECT No.__ldS _ & |

RECORD OF BOREHOLE B4
LOCATION SEE FIGURE 1 BORING DATE NOV. B IB4! DATUM GQECQDETIC
BOAEHOLE TYPE  POWER AUGER BORING BOREHOLE DIAMETER 45"
SAMPLER HAMMER WEIGHT (40 LB. DROP BC INCHES PEN TEST HAMMER WEIGHT 14C LB. DROR 3O INCHES
SOIL PROFILE SAMPLES | W OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L, S
< BLOWS /FOOT PLASTIC LIMIT P Pew Lyt 2
5 g 20 40 60 B0 100 > M N el I =
Slal lv| 2 . ) \ | K WATER CONTENT W Wi
ELEVR!  pescripTioN “le|slal 2 Wl REMARKS
DEPTH ' 127z & SHEAR STRENGTH C, LB /SQFT WATER CONTENT , PER CENT & |
AR I <
s @ o i
|
i
2252 GROUND LEVEL ool L ) L bbb Iw.L N BQREHOLE
G Loost To CaMPACTISY 1gr g 15¢ ) l@egL.220. 2
DARE BROWN CINDER DO v AETER COMPLETION
2227] AND SAND FILL |5 . i ;
it ~ 52 N ; |
2.5 colel, |22 i | [
L N | |
. : N " . . . : J S
— 220 f-—1j et !
RN . ;
N \ !
e | :
COMPACT | ja .« |36 -~ |
GREY- BROWN |l -
To GREY I S 2ig B A , IS P A AU S
SILTY FINE SARD "l e |, a9, J mn
'. S H P
< |
1 :
1
" 1
RS 210 4 B - ]
161, 2% .
] \
.\
etel B EPI
SN B B
5.5 DENSE SILTY SAND:- oem b e
2045  wWiTH GRAVEL 2 N i . -
& w1 g et b H DR
0 EmD GF MOLE ErId fF PERN T €@ Bl {RoRR
REFLSAL 1D BLOWS FORE LASTKS
PROEABLY BEDROCK,
:a o [N WIS WS—— . -
|
VERTICAL SCALE - DRAWN AT § J.A
FEET CHECKED (J¥Y
PINGH TO S FEET [ GOLDER & ASSOCIATES | )
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PROVECT No.__ ©lde

RECORD OF BOREHOLE BS

e

o

1LOCATION SEE FiGUure 1 BORING DATE KOV

BOREHOLE TYPE POWER AUGHFR BORING BOREHOLE DIAMETER

DATUM

GECDETIC

A0

SAMPLER HAMMER WEIGHT (4CQ LE. DROP 3& LICHFS PEN. TEST HAMMER WEIGMT 14 LB. DROP 3O INCHES
SOIL PROFILE SAMPLES | DYNAMIC PENE TRATION RESISTANCE LIQUID LIMIT ®
P
e N BLOWS /FOOT ] pLasTIC LIMIT P b Y6 LM Z
5 e 2 A0 4] ac Do E 1 sTANDPIEE
Slei, - N \ | s : WATER CONTENT W in
ELEVN, TR - I ul I NSTALLATION
DESCRIPTION Halsio| 2 P
DEPTH 120z g SHEAR STRENGTH C, LB /S0.FT WATER CONTENT , PER CENT <
iz S <
oy [=2] o s
225 | 1 - o
STANBPIPE —1
zeenl GROUND LEVEL GRouND LEV?LZ
< ol B AN I -3 — Ka’
X Flpol 2 . 1
S pane . \ |
228 foyo o e - A
LOOSE BEOWN F— \
o st t {
SAND FlLL R . & DA
- \ ENTONITE ]
. N PLUS —n
/(\,,' = N K] ,Xs
<33 1T > 1K
EN N L 9.1 s PO I A
.8 =7F I §
SOFT N PR 3 KA
DARK BROWN PEAT| " b—i Y KX
' \ h%
o2y : 2 | \ b
10.8]  {00SE GREY - . N §
ISILTY FiNE ToMEDUM - i - - - - 1%'4\3
SAND . /_/ ! >/(
- 5 /
207.G| TRACE of CLAY i MH SAND F!LL-E;,
141 DENSE GREY R KA
SAND AND GRAVEL . Rl S EX
FO&Cl  WITH SOME SILT 4% Il N e
S S— AN
{G0] EMD CF wouE ooed e o L
REFULAL EMD BT FE 2085
BOULDER ORBEDROCK) gb mLowk Wk, IV STARDPIPE
aEFuem i ® EL, 2il,1 ~ AFTER
s compPLETION

YERTICAL SCALE
i INCH TO FEET
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PROVECT No. _ Spide
® &
RECORD OF BOREHOLE B6
LOCATION  SE. FiIGURE 4 BORING DATE  NOV O 136 DATUM GEODETIC
EOREHOLE TYPE  POWLZ AUGER BORIMG BOREHOLE DIAMETER 487 .
SAMPLER HAMMER WEIGHT 140 LB DROP 3O INCHES PEN. TEST HAMMER WEIGHT {43 LB. DROP 30O IMCHES
SOIL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L ®
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RECORD OF BOREHOLE B7
LOCATION SEE FIGITT ) BORING DATE NGOV G 188 DATUM GEODETIC
BOREHOLE TYPE POWER AUGER BORING BOREHOLE DIAMETER 45"
- SAMPLER HAMMER WEISHT 140 LB. DROP 30 INCHES PEN. TEST HAMMER WEIGHT 14G LB, DROP 30 INCHES
SCIL PROFILE SAMPLES | “ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L,
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RECORD OF BOREHOLE B8
LOCATION SEE FIGURE | BORING DATE ROV, 1Q &3 198! DATUM CEODENC
BOREHOLE TYPE POWER AUGER BIRING BOREHOLE DIAMETER a5
SAMPLER HAMMER WEIGKHT 140 LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3Q INCHES
SOIL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L © *
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No. Nt L N

LOCATION SEE FIGURE |

BOREHOLE TYPE

SAMPLER HAMMER WEIGHT 14 Q LB

@ PROVECT
RECORD OF BOREHOLE B9
BORING DATE = NOV 14. 19G1 DATUM GEODFTIL

POWER AUGER BORING BOREHOLE DIAMETER 45"

DROP 23< INCHES PEN. TEST HAMMER WEIGHT 40 LB.

DROP 30O INCHES

“2e 7 EnD OF PEN.TEST

REFUSAL
BOULDER OR BEDROCK

PROBABLY COMPAST
SAND AND GRAVEL

2
Ta
1
|
J

‘& o]

SOIL PROFILE SAMPLES | W DYNAMIC PENE TRATION RESISTANCE LiQUID LIMIT by mi
< OWS /FOOT T . P W Lz
5 =B o 0% e s PLASTIC LIMIT P o B S ranopipE
Jle| 0% =2 ) | L f ) WATER CONTENT W in
ELEVN] o ccmipTION I I B u ilNSTALLAT’iON
DEPTH E1E| 7 z ‘g SHEAR STRENGTH C, LB./SQ.FT WATER CONTENT , PER CENT s
®fz ] W =
® S S
1
:
’ STANDPI"E——I
~ e _ - GROUND LEVEL
Zed.g] GROUND LEVEL e ; 4
OO ;&) o 7\‘52
~ N - LA : >
BT e R e A Lo 4 - i b
1 Loosk To dompacT ~ .1 BEN,—Q:“TE"gi
SBROWN CIVDER - - | Prus b
AND SAND FillL zl, s e T N
* ——— D e i
Lt ¢ - ] i
N i ><"
2 " . PO
\ i D
\ | g
: . i 4P
LOOSE To COMPACT 40 s h M
GREY- BROWN - ziot pug S e
7O GREY FINE SAND T !
WITH SOME GRAVE L e 4 o gis
BECOMING R i Kl
SILTY FINE SAMD [ - \ ik
BELaw ABOLT T . N %
EL 213 rbe s
" - (SR RS & e <
b 2l Y SAND FiLL—
! -
¢ e
N
OB ¢ - -
H @ -~ e
0BG e | 1
21 6] BEND OF HOLE o+ -

W.le, IN STANDPIPE
@ EL, 2139~ DEC. 12,
196 1 :

YERTICAL SCALE

INCH TO S FEET

[ GOLDER 8 ASSOCIATES

DRAWN AT 3 J.A.
CHECKED "5@




s [ ala SV WAV wu.___e _______

RECORD OF BOREHOLE BIC

LOCATION SEE FIGURE | BORING DATE  NOV 14 %Gl DATUM GEODETIC
BOREHOLE TYPE POWER AUGEZ BORING BOREHOLE DIAMETER 45"
SAMPLER HAMMER WEIGHT (4Q LB. DROP 30O INCHES PEN TEST HAMMER WEIGHT 140 LB. DROP 2O INCHES
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L ©
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PROVECT No.‘_,‘%i{‘f":?_..__ Ll

RECORD OF BOREHOLE BRIl

LOCATION SEE FIGURE | BORING DATE NOV. 15, 1261 DATUM GEODETIC
BOREHOLE TYPE POWER AUGER BCRING BORENOLE DIAMETER 45
SAMPLER HAMMER WEIGHT "4 LB. DROP 3O INCHES PEN. TEST HAMMER WEIGHT !4Q LB, DROP 30 INCHES
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RECORD OF BOREHOLE B2

LOCATION SEE FIGURE | BORING DATE  NOV. i5 #1686, ID6I pATUM  GECDETIC
BOREHOLE TYPE POWER AUGER BORIMG BOREHOLE ODIAMETER a5
SAMPLER HAMMER WEIGHT 140 LB, DROP 3O INCHES PEN. TEST HAMMER WEIGHT 14G LB. DROP 3O INCHES
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RECORD OF BOREHOLE 213
LOCATION SEE FIGURE | BORING DATE NOV.30 ¢ DIC. i, 19561 DATUM  GEODETIC
BOREHOLE TYPE POWER AUGEE BORIWG BOREHOLE DIAMETER 43"
SAMPLER HAMMER WEIGHT 1480 LB, DROP 30 INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 30 INCHES
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RECORD OF BOREHOLE Bi4

LOCATION SEE FIGURE | BORING DATE DEC 1S DAT UM GEQDETIC
BOREHOLE TYPE POWER AUGER BoORinG BOREHOLE ODIAMETER 457
SAMPLER HAMMER WEIGHT 140 LB. DROP 3<Q INCHES PEN. TEST HAMMER WEIGHT 140 UB. DROP 3O IMCHES
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6 PROJECT No._._%g."?i ______

RECORD OF BOREHOLE BIS

LOCATION T . TIGURE BORING DATE DEC 1. 19! DATUM GEODRITIC
fOme 0 TYPE  POWER AUGER BORING BOREHOLE DIAMETER 45
'SAMPLER HAMMER %o ($HY 140 LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHY 14C LB. DROP 3O INCHES
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RECORD OF BOREHOLE Blo

LOCATION SEE FBURE | BORING DATE DEC 4 -5, 1961 DATUM GEODETIL
BOREHOLE TYPE  POWER AUGER BORING BOREHOLE DIAMETER 45" .
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RECORD OF BOREHOLE BIT

LOCATION SEE FIGURE | BORING DATE  DEC. 5 19&1 DATUM, GEODETIC
BOREHMOLE TYPE POWER AUSER BORING BOREKOLE DIAMETER 4 5
SAMPLER HAMMER WEIGHMT 140 LB, DROP 30O INCHES PEN. TEST HAMMER WEIGHT 14C LB. DROP 3O INCHES
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PROJECT

RECORD OF BOREHOLE B8

LOCATION SEE FIGURE | BORING DATE DEC. 5, (86l DATUM GEODETIC
BOREHOLE TYPE POWER AUSER BORIMG BOREHOLE DIAMETER a4s”
SAMPLER HAMMER WEIGHT |40 LB, DROP 3Q INCHES PEN. TEST MAMMER WEIGHT 140 LB. DROR 3O  INGHES
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