| DEPRATHMENT OF HISHWAYS ONTARID.

MEMDORANDUM

B, Davis, Freow: Foundation Sestion,
- Englineer, Materials & Testing Div,,
- Division, Room 107, Lab. Bldg. '
; Bldg.

Attention
Bur Fus Rex:

¥r, S, HcCombie Dave: ;Arrilkﬂll. 1968

*

in mEPLY vO

Busssen -

FOUNDATION IXVESTIGATIOR REPORT
For , ;
Hastbownd Lane end Westbhound Lane
Structures at the Crossing of
Anderson Rd, and Proposed Eki* #u1y
Districe BHo, ¢ {Ottawa

¥.J, 67-F-112 - W.P, 34-66-0%

. L :ﬂti%ahﬁﬂﬁ we are forwarding to you, our detallsd
. Toundation investization repwrc on the subsoil condifions
existing at the abovz structuve site, o

 The governing soil at this site is a very thick layer
-of soft marine clay., Because of the relstively low shear
strength of this layer, large stabilizing bermsvare}rsqairaé. ~ﬁr“,

Long-term settlements of up to eleven feet are computed, =
Withir the first few rears setilements of thrse to four feet
can be expected., The settlement probien is compounded by the
faet that, in order to maintain the grade, more material willi
sonstanily have $to bs addad, Settlemants of this magnituge =~
create speclial problems with respect to foundations of abutments
and plers within the berm areas, T e e s T e

In view of the very serions pr@blemS‘QEscribed’ébu%é,;k f 
end we feel that they are very real indeed - some other e
solutions should b2 given serious consideration.

- Settlements and the detrimental effects on the structure
ean be greatly reduced if the structure is lengthensd to the
points where the approaches are only about 8 feet high, This
alternative, however, would be much more expensivs to start with,
though not necessary in the long run, because of the high o
maintenance costs of the structure and approaches as snalyzed
in the reporst. : S TR
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“xr. B, B, Davis,'
Bridze Engineer,
Bridge Bivisian,
Adwin., Bldg.

Attn: Mr, S, WeCombte  Apri1 11, 1968

it would appear to us tha% prebably the best solntian -

yfar this crossing 1s an overpass strecture, with Anderson Road
in a out., A rigld culvert or & large muitiaplate culvert ;
could be designed, The details of this alternative would have
10 be analyzed and worked out. We fsel that such a solutlon

is practieal, end should prove to be very sconomical as compsred
with either of the two aroremsntioned alternatives, The only

probles we can foresee at this moment is the drainage of the
’”%nnnel” Eowever, this is certainly a very minor preblem and
- there are rea&y solntions tor it..

ﬁe weulé suggest ehﬂt you acquaint yaursslf nlth the

‘ centents of this report and give serious consideration to our T*
last proposal, Should there be any guestions that you would = =

1ike to discuss, please f&sl freg to call Gu this foiee. Sy

AGS/¥deF - : '
. Attash, - . PBIB“IP&L ?GﬂﬁﬂATIGH EKGIHEEE
¢e: ¥essrs. B, B, Devis (2)
, o« &, Trepaskes
Farren
Harkiswicz
« HBobertson
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FGHHIRTIQH IRVE&TIGA?I@N REPOBT
Eastbound Lane and Héstbennd Lane
Structures at the Crossing of
Anderson R4, and Proposed Hwy., #417

District No. 9 (Ottawa)

W.J. 6?-?«112 -= WP, 3&-66—06

1. INTRODUCTION:

The Foundation Sectlon was requested to earry out anm

investigation at the,propﬁéed crossing of Anderson Bd, and ‘

Hwy. #417; the site 1s located sama-llsmllas‘seutheggst‘of i

Ottewa, in the Twp, of Gloucester, County of Carleton. The o
raguest was contained in a memo from the Kingston Bridge Locatieng_'q"
Section (Mr. G. Scott, Regional Bridge Logation Eagineer), v
,Septamber 28, 1967. 4n investigation was subaequently carried
out by this Section to determine the subseil and.grﬁanﬁwate-
conditions at this site,

This report contains the rasults of the investiq: :
together with the recommendations pert&iaing to the fa‘”dat on
of the proposed structures as well as the stability of:the
approach embankments,

2, DESGRIPTI&H OF THE SITE AHD GEQLGGY.

The site is located on Anderson Bd, ab@ut @ne-halr
mile mouth of Bussell Rd, The closest settlemant er any size
is Carlsbad Springs, which is sbout & miles ts the: east. ;
Anderson Rd,, in the vicinity of the site, is a pavea,road' o
approzimately 22 feet wide with the grade betwsen olevations o
260 and 265, Drainage ditches, some 4 to 5 feet deep and about -
12 feet wide at the top, are located on either side of the r@adwa3»~§
The surrounding area, mhioh im we@ded, is quite flat-lying i
terrain,
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2, DESCEIPTION OF THE SITE AND GEQLQGY. (caﬁtiﬁ;),;;*

Physiographieally, the site is situated 0n the. northern
edge of the arsa known as "The Bussell and Prescott Sand Plaias”l
In this area a sand mantls, some 10 to 15 feet in thiekneas,
overlies an extensive deposit of marine elayo The sand 18 of
deltaic origin built up by the Ottawa Biver‘and,its Kazthgrnj
tributaries during the geologic period when she'cﬁamplaxn*ssa
inundated the area., The underlying clay, known 1aea11y as “Ledag
Clay®, was deposited by the Champlain Sea, In the area the base
of the clay extends below elevation 100. The elay,stratum is
underlain by a glaclal till which, in turn, is undérlain‘by5gfe?}
and black shale bedrock of the Lorraine formation, Ord@vician
Period,

Host of the area lies within the drainage basia B theVZuf,é

South Nation River, In general, the overburden deposita are

poorly drained as evidenced by the occeasional swampy and beggy
aras,

3. FIELD &9D LABORATORY WORK:

Seven sampled boreholes, 5 of which were aesenpanied
by & dynamic cone penetration test, as well as three additianal
cone tests, were carried out during the course of the recent
field investigation. Ihe borings were advanced by msansg. of a

conventional diamond drill rig adapted for soll sampling purposes,A wf?

4 continuous flight power auger {(Penn Drill) was used to drive
the majority of the dynamic cone penetration tests. - :
Samples of the surficial =zand and the lower glasiai t1115'15
were obtalined, ai specified intervals, in a 2% 0.D, spliﬁ—spﬁén L
sampler, which was hammered into the soil in a@cerdance'witn the.
specifications for the Standard Penetratien,Test, The samgsmatha&
wes used to advance the dynamie ocone panetr&thn testsz, The
cohesive overburden was sampled with 2" and 3" I.D, Shelby tubes,
which were manually pushel into the soil, In an effort tm~redu¢e
the degree of disturbance, some of the Shelby tube samples were
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3. PIELD AND LABOBATORY WOBK: (comt'd.) ... -

advanced by means of a piston technigue. In sddition, field
vane tests were carried out to determine the nn&rained shear
strength of the clay stratum. Bedrock was proven in 2 of the
borings by obtaining AXT size roek core samples,

The groundwater levsl oconditicons scross the site were" 
determined by installing sesled piezometers im two of the a
boreholes, This information was supplemented by recording the
water level in the open holes at the remaining boring loeations.

The lecations and elevations of all the borings were
surveyed in the field by personnel from the Kingston Hegional
Engineering Surveys Section, and are shown on Dwgs. #67&Fq112£‘i
(E.B.L.} and 67-F-112B (W,B.L.), together with the estimated
stratizraphical profile across the site.

411 the samples were subgegteﬁfte a caﬁeful,visﬁal R
examination in the field and subseguently in the laboratory.
Following this inspection, laborateory tests wexe.aarriea.agt;@ﬁéf
certain samples to determine the emgineering.pfﬁp@rties\Qfltggfk 
various soil types, namely: ’ e

Bulk Densities ;
Natural Moisture Contents
Grain-Size Distributions
Atterberg Limits

Undrained Shear Strengths
Consclidation Characteristics

On completion of thess testg, the varicus soil samples
were classified as to type and comsistency, or relative density
in accordance with the Unified Soil Classification System - k
{Cot. 1963).

conttd, /& Py
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3. EZIELD AND LABORATORY WORK: ({cont'd.) ...
The results of the laboratory testing are plotted

on the Becord of Borelog sheets and summarized in the Figﬁreé; e
all contained in Appendix I of this repeort,

%, SOIL TYPES AND SOIL CONDITIONS:
4,1) Geperal:

The surficial deposit across the site is compesed of a
sand with random layers of silt and clayey silt t ~ughout: this
deposit is some 6 to 13 ft, thick. The sand is underlain by the
predominant overburden stratum across the site, composed of &
firm to stiff sensitive clay about 180 to 196 feet in thickness,.

Directly underlying the clay stratum is a deposit of

&laclal till composed primarily of very stiff to hard clayey silt e

with some sand and a trace of gravel, This dapasit, in tura, is
underlain by sound shale bedrock which was encountered at a de@th
of 2bout 212 to 224 feet below ground surface.

The boundaries between the various deposits, as daﬁar-:
mined in the boreholes, are shown on the accompanying barehaie

sheets. The stratigraphical profile, shown on Drawings 6?~F-112A
and 67-F=112B, is based on this informstion.

From ground surface downwards, the various seil tgpa& k
encountered are described as follows:

A surficisl deposit of sand was encountered at all ﬁhe
boring locations; the thickness of this deposit ranges from 6 feat
to 13 feet. Occasiocnal layers of silt and clayey silt, up to
3 feet thiek, are randomly spaced throughout the ﬁepasit, At
B.E. #i the surficlal deposit consists of s 6-foot thick layer of
gsof't clayey silt with oceasionsl layers of sand. Grain-size
distribution curves for samples of the eand deposit are shown on
Figure 35 in the Appendix of this report.
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%, SOIL TYPES AND SOTL CONDITIONS: (cont'd.) ...
t}cz}

sa«é -msuﬁyi,ial 3ey031€° (a@nz'd.) PR

The Atterberg limit tests, carried out on rspres&nﬁative
samples from the cohesive layers within the- sand depasit, are
summarized on Figure 1. These results indicate that the cehe&ive !
layers are inorganic and of low plasticity,

Standard penetration tests; carried out within the Ce
overall deposit, are plotted on the borelog sheets as well as,aaj
Figure 1, The results of this testing gave ‘N* values which
generally vary in & random fashion between 2 anéLlB«ﬁlpwsff%,

Bused on these values, it is estimated that the relative. density*" 
of the deposit varies from very loose to compact. The eonsistenny

of the thicker cohesive layers is estimated to range from saft
to firs,

%,3) Sensitive laz

Directly underlying the surfiecial ecver is the preﬁ@miaaut;
overburden stratum across the site, & sensitive marins clay with“‘
vecasional inclusions of organic matter., The thiekaess of this {;f; 
stratum ranges from 180 to 156 feet, The lower 16 to 23 feet‘ef_f
the ¢lay is composed of random seams and. 1ayers ef aand, siltf n _ Z 
clayey 2311t with the thickness of the lndividual 1ayers varying o
from a fraction of anm inch up to 1 foot in thickness. Further,
g i=foot thick layer of =il1lt was encountered at elevatian 229 in
B.HE. #5, while in B.H., #6, a 4-foet thick layer of sand was ]
penetrated at elevation 1946, These granular layers were not fcand
to be continuous across the site; it is 1aferred, therefore. that
they are localized pockets. Gralin-size ﬁistrihution curves for
saumples of the clay ard the lower layered zone are shouwn on
Figures & and 7 , respectively.

The engineering properties of the stratum, a8 determlned
by field &Rd laboratory testing, are summarized on Figure 1. ;&fs
brief resnmeg presented in tabular form, follows:

6 5us
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h, SUBSOIL CONDITIONS: (comt'd.) ...

k,3) Sepsitive Clay:

Bulk Density
(?me.f.)‘

Liguid Limit
{(#£)
Plas%ie Limit
{%)
E&tufé% Holsture Content

Liguidity Index

Initial Void Batio
Compression Index

Preconsolidation Pressure
(Pnsofo )

Ondrained Shear Strength
{p.s.f.)

1} PField Vanes
2} Lab, Vanes
3} Lab, Tests

{eont'd.) ...

(83
{ug,)
(¥p)

(W}
(1)
{eg)

(c,)

(2,)

(Cy)

Range
93 ; 110
58 - 88
21 - 3
38 - 90
0.7 - 2.k
1.58 = 2,35
1.21 - 2,28

1100 - 6900

165 - >2000
2240
1840

336 -
140 -

Average

97
60

26

75

The Atterberg limit tests, summarized shbove, are also.

plotted on the Plasticity charts, Figure ¢ and 10 . These resnlﬁs :
indicate that the clay is of high plasticity snd, in general, '
inorganic. The natural water content is greater tha&‘the,liquidv
limit, in the upper part of the deposit, decreasing with depth to
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b, SUBSOIL CONDITIONS: (cont'd.) ...
%.3) Sensitive Clev: (cont'd.) ...

values that are at or slightly below the liguid limit., The
consistency of the stratum, as determined from the undrained
shear strength testing, inecreases from very soft to firm,
immediately below the surface deposit, to very stiff to hard
with depth. This inerease in undrained shear strength is
represented by an average C,/P, ratic of 0.4 for the overall
deposit: in the upper 40 feet the cu/P0 value, however, appearsf
to be of the order of 0.4%5. Py, iz the effective overburden
pressure. The undrained shear strength values obtained from
the laboratory testing, gave consistently lowsr values than that
obtained from the field vane tests, It is considered that this
is primerily due tc unavoid :ble sample disturbance saused by the

field and laboratery handl: ng and subsequent testing of the .
gsnsitive slay,

The consoildetion characteristies of the stratum,were
determined by carrying out four laboratory consolidation tests,l
the results of which are shown as Void Ratio vs. Pressara pl@ta,
on Figures 11 to 14 , inclusive, The results of this testing ,,'
indicate that the clay is normally consolidatsd 1urthe‘uppar  ‘ :
50 to 60 f£t. of the strstum; below this the clay is preaon301i§atad E
with respeet to existing overburden pressurse, és'reprssenﬁedfbygg i
Fs/Py ratio of the order of 1.4, The relatively high~valﬁes;g1vén
for the initisl veid ratio (eg) and the compression index (cg); '
are within the normal range for such values obtained from
laboratory consolidation testing on sensitive "Leds Clay®,

4.4} Clayey Silt with some Sand and a trace of Gravel «

{Glacial T411):

This hetércgeneous layered deposit was encounteroed
immediately bslow the sensitive clay deposit, between clevations
188 and 202. The total thickness of the deposit varies from 21
to 26 feet, Random ssams and layers of sand and 8i1lt, ranging in

c@nt’d. /8 ® oD
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4, SUBSOIL CONDITIONS: ( cont'd.) ...

b k) Clayey Siit with some Sand and s trace of Gravel -
SGlag;&l T;ll}: (GOﬁt'd'} 'Y Y

thickness from a2 fraction of an inch up to 1 foat; are located
throughout the glacisl %111, 4 grsin-size distribution curve,
for ~ sample from the glacial till; is shown on Pigure 8 in
Apreadixz I, Based on visual examination and limited laboratory
testing, it is estimated that the cohesive glacial %111 is
besically inorganic and of low plasticliy, with the corresponding
natural moisture content consistently below the plastic limit,

The granular layers throughout the deposit are; however, none
plastie,

The Standard Penetration Tests curried out in this
deposit, gave 'N' values ranging from 14 blows/ft., ilmmediately
below the clay stratum, increasing with depth to as many as
142 blows/11 inches, Based on these results, it 1s estimated
that the cohesive portion of the glasciasl t1ill varies from very

stiff, immediately below the ¢lay stratum, incrsasing to hard
with depth.

4.5) Shale Bedrock:

Bedrock was established by obtaining AYT rock core
samples at B.H,'s # end #9. The depth at which bedrock was

encountered, at these boring locatiens, ranged from elevations
37 to 50,

The bedrock is composed of a grey fossiliferous shale,
The limited amount of core recovered was in & fractured and
jointed condition.

Q@n‘bgd. /9 es6
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5. GROUNDWATER CONDITICNS:

Groundwater level observations have been carried out,
during the period of the investi/.%iom, in 1) sealed piezomaters
installed in B.H.'s #1 and #9, and il) the open holes at the
remaining horing locations. The obssrvations are recorded on
the borelog shesets and summerized on Drawings 67-F-1124 and
67-F-1128B, The results of ths measurements indicate that the
plezomeiric groundwater level within the surfieisl sand and
uncerlyling clay stratum iz at about elevation 257 - i,s,., some
3 to 7 feet below ground surface. The corresponding plezometrie
groundwater level within the lower portion of the till, as
determined at B.H.'s #1 and 9, was at elevation 252 and 232,

respectively - i.e., some 11 to 29 feet below ground surface,
respeetively.

It is pertinent to note thet the hetercgeneous glacisl
till is more permeable than the overlying subsoil. In addition,
there are numerous very pervious sand and silt seanms throughout
the glacisl till, It is, therefore, inferred that the groundnater
level within this lower deposit may be at a lower elevation due

to downwerd drainage, which occcurs once the more pervious zonss
are intersected.

6., DISCUSSION AND REGQ&&EHD&@@GHS:
6.1} General:

It is proposed to construct twin underpass structures
to carry Anderson Road over the East and Westbound lanes of
proposed Highway #417. The structures are to be constructed end
tc end being about 145 feet apart, Present proposals call for
three-span structures (53'-85'=83' and 58!'-8kt~66' for the W.B.L.
and E,B,L, structures, respectively). The maximum preposed
provile grade of Anderson Bd., in the vieinity of the erossings,
ig elevatlion 292, At this grade the associated approsch
embankments will have a meximum height of about 28 feet above
ground surface. The embankments will have a srest width of 36 feet,

cont*d, /1000»




6., DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.1) Gegega':};: (Qont q&n}‘ 2w e

The East and Westbound lanes of Hwy, #417 will initially
have three l12-foot wide paved lanes (one a colliector lane) with
provision for a fourth isne; the rosdway cross~section will also
incorperate shoulders, The finished grade will bhe elevated some
4 to 5 feet avove surrounding ground level - 1.0 it will be
between slevations 267 and 269 in the vieinity of the orossings.

Underlying between 6 and 13 feet of sand, is the
predominant stratum across the site, composed of a very soft,
increasing with depth, to very stiff semsitive mariue clay;
this stratum varies from 180 to 196 feet in thicknsss, The clay
1= underlain by up to 26 feet of very stiff to hard cohesive
glacial till which, in turn, is followed by shule bedrock.

The presence of an extensive depssit of soft and highly
compressible clay at a relatively shallou _.pth below ground
surface reguires that steps must be taken to ensure overall
stability of the approach embankments, and that the strusturss
must be supported on piled foundations. As the stability and
settlement of the approach fills are the major problems at this
site, they will be discussed Tirst.

whankmentg

Stability Considerations:

The eritical condition for stability of an embankment
on normally or slightly overconsolidated clays, as is the case
with this clay stratum, generally occurs during or immediately
after construction, This being the cass, a total stress analysis
{(f = 0) provides a suitable means of assessing the stabllity
of the embankment seections., In this method of analyesis, stability
is governed by the applied loades and by the stress-sirain and
undrsined shear otrength properties of the foundation angd
epbankment soils,

contid, /11 r
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6. DISCUSSION SND BECCMMENDATIONS: (eomt®d.) ...

(eont'do) ess

5¢2,1) stah;;&t: Gogs;dggatgag H (@eﬂtidv) see

4nalyses have been carried out, thercfore, in terms & .
of total stresse¢s, both manually and by the use of the eleetrenic
computer, te.data:mine the steblility of the fill sections. The .
following assnmptions were made:

1) Soil Propsrties:

Density Strength Parameters
Elevation Soil . (Pecof.) Cu (p,s...} ﬁ(?}“
- Embankment Fill 125 -
261 =~ 255 Surficial Deposit - 125 -
Sand
255 - 247.5 Clay ¥ =95 300
¥ =233 ,
247.5 - 235 " " 500
235 - 230 u " 550
230 - 210 " " 800
210 - 200 u n - 950 .
200 - 185 » u 10

2) The surface of all berms required should si@pe away frem tha ff
£11l st a2 gradient of 20:1 for drainage purposes.

The stability computations, which are summarized on
Figure 2 in the Appendiyx, are given in the fallauiag Table. The
reguirements listed, provide a minimum factor of safety of 1,3 ‘
with respact to stability.

&Gnt‘d; flz a0 e :
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6. DISCUSSION. AED,RECOBHEHDATIORS. (@eati&,)‘,..~
6.2) Approach Embankments: (cant‘d§7f»;tf

6.2.1) Stability Copsiderations: {eont'd.) ...

STABILITY OF APPROACH EMBANKMENTS

CASE 4 -
' ' Berm
Height ef ~*Beqniremsata Type anﬁ L
Approsgh  Direction Fill ('H') (L) £ Structure
South Longitudinal 18 ft. 36 £t
North " 18 f£t. 36 £t
South & North Transverse ¢ . 9 ft, Hi1l h
" 18 -23 ft. 20 - 35 £t,** sta’ 3“*95)
QARE B
South & North Longitudinal 9 £t. il
South & Herth Transverse g - 9 ft. Nil

*
Single Berm ~ Hid-Height

Dauble Berms - Egui-spaced on the slope -
i.e., at the third points.

Prom the stability analyses, the following cenclusloua
have been drawn: :

1) Fills less than 9 feet in height may be canstrﬁated "‘
with stendard 2:1 side slopes.

2} Fills in excess of 9 feet but less than 18 feet in
height should be constructed with a single berm, while fills in »;
sxeess of 18 feet can be construected if double berma are 1ncerporate&
into the deslign, as shown on Fignre 2 in the Appendix ef the repert. ’

/13 a.,i» 
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€. DISCUSSION AND BECOMMENDATIONS: (cont'd.) ...

6.2)

Approach Embapkments: (eont’d.) ...

6,2,1) Stability Considerations: (cont®d.) ...

3) At the proposed profile grade, berms will be reguired
in both the longitudinal and transverse directiom at all the_agpraaéh'f
£1ll loeations, The berm requirements in the longitudinsl directicn
will necescitate that the approach fill between the proposed twin
structures be eliminated. This being the case, the proposed .
structures will have to be modified to a single multi-span structure
spanning both the E,B,L, and W,B.L., {refer to Case A in Table),
This structure will be of the order of 630 fest in length.

L} It may be advantageous to minimize the longitudinal
and transverse berm reguirements by limiting the height of £iil.
For instance; if the height of fill is limited to 9 feet, then no
berms will be required (refer to Case B). This wonld;~houeVer¢  |
necessitate & multi-span structure some 1500 feet in length, It
should be noted that minimizing the heights of fill has the added
advantage of reducing the settlements induced in the foundation
subsoil, as discussed in detail in Seection 6,2,2) of this report.

5) 4ll the proposals discussed above are eqnally'feasible
with respect to stability of the approach fills, The ultimate
cholee, howsver, will be based on sconomic considerations as will
be discussed in detail in sub-section 6.2.2).

6) Smooth transitions between different berm reguirements
should be affeected as the height of £ill varies,

6.2.,2) Settlement Considerations:

The underlying highly compressible clay stratum will
utidergo excessive setilements due to consolida:ion, over & long-term
periocd, under the weight of the approach embankments. Settlement
computations were, therefore, carried out, the resulis of which ars
summarized on Figure 2 in the 4ppendix, The maximum eonsoliﬁatian

cont'd. /14;.;; e
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...
6.2)

Approach Embankments: {cont'd.) ...
6.2.2) Settlement Copsiderations: (eont®d.) ...

settlement will occur under the north approsch embankment (Case 4),
where the height of i1l will bs of the order of 23 feet above
ground surface, The computations indlicate that this settlement
could be as munch as 11 feet under the centre-line eof the embaniment,
If the maximum fill height is maintained at 9 feet (Case B), the
total consolidation settlement would be of the order of 3 feet,

The total amount of the consclidation settlements
predieted will take place over an extended period of time, probadbly
in excess of 200 years. However, about 28% and 18% of the consoli- =
dation settlement should occur within 7 ysars and 185 months, kk " s
respectively (see plot on Figure 2), In addition, it is considered
that the estimeted settlements may ocour at a faster rate tham
thet theoretically computed because of the presence of aecasidnal’j
permeable silt layers within the cohesive stratum, which would
accelerate the drainage in the lateral direction. In view Qf;thlsyi
it wounld, therefore, be advantageous to construct the‘embankménts'~'
first and leave them in place for as long as possible prior tqv |
construction of the structure (say, for 18 to 24 months)., This
'will tend to reduce the maintenance problems assoclated with5§h3 = :
immediate approsaches to the structure. KXeeping this in mind, 1t - S

is recommended that final paving be delayed for as long a periﬁd
as posslible,

Computations were also earried out to determine the
consolidation settlement to be expected for various heights of
" 3111 between the two limiting conditions discussed above, The
results of these computations are presented on Figure 3. The
structure span-length required for each fill height is also plotted
on this figure, The most feasible fill height, and corresponding
span-length employed in the finalized structural design scheme,
should be based on econoumic considerations,

sont*d, /15‘,00'0’




Chasio
5. nxscussxox AND mcommmmons. : (c:eézt'd'.") Jer
6.2) kApgxaagh Emhaggmen& (cont'd ) P

6.2.3) Light-Wel ht kF‘il

To minimize the berm raquirements and the excessive W f_fj
consolidation settlements expeated, cansideratien ceuld ba'gizjn ]Tl;
to using light-weight fill in place of standard £i1i. If 1t 18
deemed that this- alternative is econ@mieally feasible, the : i
FPoundation Section conld readily, assess the engineering aspeets,u S
including the stability and expected settlements,

6.3} Structure Foundations:

Because of the soft and compressible nature of the aubsoil‘
the structure piers aud abutments should be pile-snpperted. :

?&e piers and sbutments can be sugperte& om end-hesr~ g
plles driven to practical refusal within the lower portion af[the
competent glacial till depesit, For estimating purposes, it
be assumed that the piles would meet praetical refusal at bet; 3
elevations 50 and 60, The allowsble pile load would ‘be depenien :
on the section chosen - for example, a clased-end 12~3/k“ '
steel tubular pile, driven to practical refusal, could be des gned
to carry 75 tons/pile. End-bearing piles would be unﬁsuall‘ ong
they would, however, reduce the settlenent’ of the strncture;,~f7:

components to a negligible amount, 24 continucus struature enul&, 1
therefore, bhe employed.,

Sinece settlement of the proposed rcadway embankments will"fii
be excessive, considerable negative skin frietienal 1&ads may be
imposed on the piles supporting the abutments and end-piers, ,It<  _
yould be advisable to take precautions to prevent the mebilizatiga“fl_
of these large negative skin frictional componenis,. A preuaugeriugf‘:
technique, has in the past, proved sucecessful inm reducing the '

cont'ds /16 sew
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negative skin frictionm in extensive deposits of *Leda,ﬂlay .‘f'k
this technique, an over-sized hole wcnld be - augered thrcugh the
clay stratum to a depth of about 110 to 126 feet below groand
surface, The closed-end pipe. pile wonld then be telesceped intc
the open hole to this depth, from where 1t would be ériven to : |
practical refusal, The annular space: between the plle and the~au" red
hole would then be backfilled with a bentonite slurry or a drilllngh

mad ., ‘

In addition to the negative skin frictional farees, i ,'“‘
movement of subsoll due to strain imposed by the. embankment oad
will generally tend to displsce the 1ang slender: piles 1ate‘;
and can cause rotation of the abutments, In view of this, ¥
recommend that consideration be given to supparting the extrems
ends of the wing walls on end-bearing piles fbunded as af‘ ‘
It is e@nsidered that this will improve the. stah lity af the abutme;
in the longitudinal direction, Ko beuldery or raek fill shau‘
placed in areass where plles are to be driven. : 5

6.3.2) Priction Piles:

As an alternative to end-bearing piles, the abatmeats
and piers can be founded on piles located within the clay stratum.~
Such piles would primarily derive thelir capacity fram the adhe n
between the foundation soil and the shaft of the pile. The =
allowable plle load wounld be dependent on the plle type and sectian
chogsen - for example, No, 1& timber piles, driven hs feet 1nto ; 5
eriginal ground,; could bhe designed for an allowable pile capacity“
of 15 tons/pile, In addition to timber piles, it is considerei :
that closed-end 12-3/4% 0,D, tubular steel piles could be emplayed {j{
The allowable capacities for this size of tubular pile,‘driven
various lengths into natursl ground, are given on Figure L ia the
Appendizx,

cont 'd, /17 ae;‘¥ fH 
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6. DISCUSSION AND RECOMMENDATIONS: (scont'd.) ...

603} ‘-’» :

ve Foundations: {cont'd.) ...

6.3.2) Friction Piles: (con¥d.) ...

The structure units, founded on frietion plles, will
undergo settlement due to the consolidation of the foundation
soil under application of load. The actual magnitude of the

settlement at the various locations will be dependent on = numb@r
of factors, imcluding:

1) Pile type and length,

i1) Configuration of pile group.
111) Applied losd,

iv} Influence of approach fills.

& true settlement amalysis, therefore, can only be ;
carried out once the structure detalls have been finalized, 4
number of qualitative points, however, can be made, namely:

a) The interaediate plers should settle guite unifﬁrﬁly _f~7
since, at these locations, the settlement will not be influenced .
by the approach fills, Therefore, the central spens of the
structure can be continuous,

b} The settlement of the piles at the abutment and
end-pier locations will, however, be influenced by the approsch
fills. Differential settlements, therefore, can be expected
between the abutments and end-piers., This being the case, it is
recommended that the end spans of the structure be simply supported,

If frictlon plles are employed to support the
structural elements, then it is recommended that the allowable

pile loads be determined by carrying out full secale pile loading
tests at this site,

contid, /18 vae
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6., DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.3} Structure Foundations: ({cont'd.) ...

Pile caps should be founded at sufficisant depth below
finished grade so as tc ensure adequate frost protection.

No major dewatering problems are anticipated.,
Excavations for the pler pile cRpE may, however, be earried out
below the groundwater level , which is about 3 to 7 feet below
ground surface, DBecause these excavations will be carried out
mainly through a relatively pervious sand deposlt, sespage may
ceccur. This could be dealt with by pumping from sumps or,
alternatively, by excavating from within closed timber sheeting,

7. SUMMARY:

4 foundction investigation at the site of the proposed
underpass structures to carry Anderson Boad over the East and |

Westbound lanes of proposed Hwy. #417, in the Township of Gloucester,
County of Carleton, is reported.

Underlying between & and 13 fset of sand, is the preé ,"
dominant overburden stratum across the site, composed of a very
soft to very stiff, semsitive marine clay varying froﬁ'189”to 196' 
feet in thickness. The clay is underlaln by up %o 26 feet of vary
stiff to hard cohesive glaeial till which, in turn, is follﬁwad by
shale bedrock. The groundwater level in the surficial sand dﬁpesiﬁ
and underlying clay stratum was, st the time of the investigation,
some 3 to 7 feet below ground surface,

The piers and sbutments can be supported on end-bearing
plles driven to practical refusal inte the lower glacial 11l
deposit; for estimating purposes it is considered that the pile
tips will be between elevetions 50 and 60, 4= an alternative,
friction piles, founded within the extensive clay stratun, could
be employed; timber or closed-end 12-3/4" O.D, steel tubular piles
could be used for this purpose. The particular problems assoccisted
with each pile type, such as negative skin frictional forces, are“
discussed in detail in the report.

cont'd. /19 .ee
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Dstailed rscommendations have been made regarding the
procedures necessary to eusure stabllity of the approach fills.
Berms will be required in both the longitudinal and transverse
direction for fills in esxcess of § feet in height. The berm ,
requirements in the longitudinal direction necegsitates thatwthe,

proposed twin structure scheme be modified to & single multi-span
type of strusturs.

Settlements up to 11 feet are ectimated for a maxinum
11l height of 23 feet, In order to reducs the magnitude of the
settlements, consideration should be given to construeting the

approach fills some 18 to 24 months prior to the comstruction of
the foundations for the structure.

Additional recommended comstructiom procedures are
presented in the report,

8. MISCELLANEOUS:

The field work for this project was carried out during
the periods of December 5 to 15, 1967 and January 2 to 29, 1968,
During the former and latiter period the Project was under the‘
supervision of Hessrs., W, Button and P, B, Schaabel,‘respecﬁiieiy,
both Foundation Engineers. The equipment used was owned and
cperated by F, E, Joehnston Drilling Co, Ltd,

This report was written by Mr. Schnabel and
Hr, B, T. Darch, Senior Foundation Engineer, and was reviewed
by Mr., M. Devata, Supervising Poundation Engineer,

April, 1968,
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FURM O8-MT-126 ) OFFICE  REPORT ON SOl EXPLORATION

s6-4848 é Q ‘

DEPARTRENT OF MIBHWAYS - OBTARWD RECOQD OF EENETRATTON TEST 3
PR R > ,
MATERIALS & TESTING DIVISION s s No. 8 FOUNDATION  SECTION
o8 G7=F~112 LocaTion Sta. 34403 & Anderson B4, 0/S 13' Lt, omiGIMATED BY _ BuB.S.
w.p . 3466206 porinG pate . Januaty 26, 1968 coMPILED BY o P B.S.
patum_._ Geodetic sorenoLe tyee  Dismond Drill CHECKED By <l ’
OYNAMIC PENETRATION RESISTANCE " T w;
i PROFY SAMPLE LIGUID LtM i
SOl PROFAS LES 1 w [ BLOWS/FOOT BLASTIC LMIT - g .
5 g 3 ko 60 80 100 WATER CONVENT b
P w | & [ BNEAR STRENGIH P.S.F. “p wy 3@
ELEY ol e | S L 2=z
—— DESCRIPTION 5181 elel s W1 REMARKE
GEPTH 2 rizl w
A S| o WATER CONTENT % ¥
261.7 hid = P.C.F.
260
Probably Sand Deposit N I
25k i T s
zs0 | &
P -
L0 {
230 ?
220 ;
210 ?
200 2{
q
A0 L =
[
170 L
160 4
150 K
1h0 lx
130 y
>
126 l\
105.7 110
152.0] End of Cone Test
1




£ PECE N W e ST OFFIGE | AEPORT ON SOILT EXPLORATION

66484
DEPARTHEWTY OF MIGHWAYS ~ ONTERIO k 85 g ' ;
AT RECORD OF BOREHOLE MO. 1
 MATERIALS & TESTING DIVISION 9 - FoUNDATION SECTION
% sos b67=P-112 LOCATION Sta, 36+00 § Anderson Rd, 0/8 10" Lt. ooaven 8y E E 3,
}owop 34~66-06 sorInG pate ._January 19 - 23, 1968
parum_..Gaodetic sorenoLE Type . Dismond Drill CHECKED BY M
; " umasuc PERETRATION RESISTANCE LIQUID LIBIT = W
SOIL PROFLE SAMPLES — @ |8tows/FooT, - i PLASTIC LIWIT wp >
5 2 2 0 . N i S i' WATER CONTENT e e I
Y 8 FSHEAR smsns P8 F. w ‘ w g%
ELev SlElwist ® noon Ine Ly +Field Vans S S, S - z
DESCRIPTION i Zislel > ompression P
DEFTH €f 2| F B! M ®ouick Triacia *Lab, Vane WATER CONTENT % ¥
260.2 5 2] @ hoo  BoC 1200 1600 2000 20 IO 0 e
0.G o T O P o ;
oo | BEDE, ACeLSL CEERE Lp os 9 o
6.5 e 250 D
) ) I he o 1ol =85 8 :
/ ) mp ”P=28 5, W’*‘js.?,v%f‘k I T
i £ TE ol j@¢ 5 ci.
e el oz 240 i% 2
/ 0 P 7++ 8 Wz88*: 9}4
PL g 3 ¢ —
230 % 47
X A 5"
- 13
O S 4
220 N =A1. 2 5

7 (38 S W2 jll b
. +1
/ o 5 0 . f 96 :a.jp,S:. 31"
210 P g p=f2.q o 01,688
o o A gh +13 +
Sensitive Clay *44
/ 200
ol L jm Ul N ?
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44
i
/]
]
)
=

inclusions of ‘ o
180

Organic Mabier

ot
“3
b

160

Ll

NIRRT
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S : 5—(’?—5 Perodnt ohpain a2 fails

o e NS s S

/ 160
0 90
/’ 8o Sem -
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SUMMARIZED RESULTS OF
SETTLEMENTS EXPECTED FOR VARICUS HEIGHTS OF FILL
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(TONS)

ALLOWABLE LOAD / PILE

70

50

50

40

30

20

ALLOWARBLE PILE LOADS
[CLOSED-END 123%" O.D. TUBULAR PILES)

ALLOWABLE LOADS INCORPORATE
A FACTOR OF SAFETY OF 3.0
AGAINST BEARING CAPACITY
FAILURE.

i ] I | !

40

60 §0 100 120 140 160

LENGTH OF PILE IN ORIGINAL GROUND {FT)

FIG. 4
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FORM OB m7T- 17

REV, APR. \Qbﬁe , - .

UNIFIED SO CLASSIFICATION  SYSTEM
SAND GRAVEL
CLAY & ST . Fine | Medium | Coarse Fine | Coarse
100 DEPARTMENT SIEVE DESIGNATION 170 200 140 100 5050 40 30 26 b w03 4 % B %" a2 2‘/;3;
i 7 l
Ra] /I 10
20 ] / I 20
LANER' OF CLAYEY |SiUT /
WAITHIN{ [ISAND |~ . /7 0
0 : - 3
; \ A // I
A .
g / I 2
a + <
£ 50 PR [ sl
. A | T LEGEND |
e * 8.H  [SAMPLE . 5
% 0 i I NO | NO SYMBOL w
e P | é ] i
| 6 7 — —
30 - . 7o
g I ,
" :
" / i
10 / 20 :
—-“"/
° i ] z LTI LTI M
= :f fj 3 3 - o~ L) @ (1 0.5 R4 2 3 4 B 10 20 20 40 306070
‘ " ’ GRAIN SIZE IN MILLIMETERS
DEPARTMENT OF HIGHWAYS . VR N 34— 66 =06
MATERIALS and GRAIN SIZE DISTRIBUTION RN ’3 ; :
TESTING JOB No. 67-F =112
DIVISION : SAND FIG. NO. 5




FORM OB MY- 17
REY. APR. 1948

o UNIFIED SOl CLASSIFICATION  SYSTEM
- SAND GRAVEL
CLAY & SUY r -
z Fine H Madiom E Coarse Fine E Coarse
100 DEPARTMENT SEVE DESIGNATION 270 200 140 00 050 40 30 20 1 08 4 % kR R 21/2"'3;
A ¥ ¥ o m—
- ! EM‘"‘ ﬁ»’ i
3 ) /’ ¥
o ™ &S 4 10
o ,"‘”i,‘:‘," L s ,’/
o e
Al . /wj? ‘,f’ P i, 20
; L /” o 2, i B
i A rXYT .
) N SBE /ﬁiﬂ" /‘ J’f 30
.'l ?/ + ;/ aei® _
= 7 .-

89 './";/ 4/ 4 ’/‘ / 40
g | SV ya o« JLAYER [OF ISIT WITHIN 2
£ Ly -
s AL AT CLAY STRATUM 2
o p o ; i i ; : ; 5
. A -/ ¥ T | T LEGEND ¥
R I - 7 o B.H  |SAMPLE 5
§ | N . YM pid
% 49 / NO NO SYMBOL so &

/ PR P pp—
76
/ 4 1
/" 6 S P —
# 50
- %yl 9 S D,
et ™ ! 10 4 | m—— 3 s
19 ’ 20
10 1T Leeevrionnnnin,
S L R |
N T HIHIR ; g I T T T A A
o P 5 28 — 8 2 = 03 G5 30 2 3 4 5 10 26 30 4 306070
< Ll oo o o < L]
GRAIN SIZE IN MILLIMETERS
B DEPASTMENT OF HIGHWAYS - . WP No. 34-66~-06
T o o GRAIN SIZE DISTRIBUTION
TESTING JoB Mo, 67 ~F — 112
DIVISION SENSITIVE CLAY e N6




FORM 0B M7~ 17

REV. APR. 1985

[

0

30

40

50

o
=
PERCENT

74

80

29

00

RETAINED

UNIFIED SO CLASSIFICATION SYSTEM
CLAY & ST SAND GRAVEL
B Fine l Medium ; Coorse Fine z Coarse
190 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 5050 40§D 20 W 108 %W U ks
' ; T 0 — - S
x’ 3 | ’,M"“"M: /w":;" ——
i : P /
sol | / B i y r//
{/ / / 1/
! é 1
5ok ,/
3 /i |
ol s
| L]
H ¥
o *? r l! I
Z / f /
g i /
_— P / LEGEND
i 4 B H TSAMPLE
& 40 3 / / / NO NG SYMBOL
. Ny i / 1|37
29 / / R 4 15 | e oo
i a
L /f // ’/ Q 18 .
// LA LA 9 T2 p— _
"- L
Z S P
Pl
15
u-—“"""-"‘
’ i T ] [ z 1 s TTTT M
8 :S a 338 . 8 o 9. 0 0.5 w0 2 3 10 20 36 40 50 6070
' ' * GRAIN SIZE IN MILLIMETERS
T DEPARTMENT OF HIGHWAYS o b b —
(@m MATERIALS and GRAIN SIZE DISTRIBUTION ’w,ﬁ No-34 ~66-06
T®» | TESTING JoB No. 67 - F — 112
WRL S pivISION LAYERED SAND, SILT AND CLAYEY SILT )
FIG., NO.




FORM OB MY - 17
REV. APR. 1968 .

RETAINED

PERCENT

UNIFIED SO CLASSIFICATION  SYSTEM
CLAY & SHT SAND : GRAVEL i
Fing | Medivm | Coarse Fing i Coarse
vo0 DEPARTMENT SIEVE DESIGNATION 170 200 140 100 5050 40 30 20 % 108 4 RO O a2 27/2"3;')
o T y
! -
) I
0 IR 10
{ i
7: i ,//
a0 } b f/ 20
| | i .g/
! //'
70 r
& 20
///
© 40 / 40
z ! !
7 ; 7
o i
R ; 50
Z LEGEND
g N Sia SAMRE SYMBOL
& o [ 2 "
30 : 70
i RIS, o ;
0 : { o — ; 80
§ _,..-—-"*""‘M s !
10 90
. ;
o ; : 3 7 - H :
P ‘s [T 2 I L ] T 11T N S O Y
5 N _ @ o ow o o1 03 19 z 3 4 16 20 30 40 50 6070
4 > o o o < o o o
GRAIN SIZE IN MILLIMETERS
e DEPARTMENT OF MHIGHWAYS ——— -
B8 MATERIALS and GRAIN SIZE DISTRIBUTION WP Mo 34 —66-06
W TESTING ) 408 Mo. 67 — F — 112
DIVISION CLAYEY SILT (GLACIAL TILL) e No. 8




FORM OB~MT-252

REVISED JULY

PLASTICITY INDEX -~ Per Cent

&0

50

40

30

20

)

LIQUID LIMIT —~ Paor Cent

!
i
- . /
% o /
CH 013\‘
10r§°
EER ; ‘ ny’
pres (o) . /
c! @' 8505
I
- X 2
.
W 190 w0’ D
& o 40 55 68 »
B ' ‘
N orfe8 B30 I LEGEND |
®, ,
/ 7 BN No. | SAMPLE | sympoL
.3
i 3-37 o
i 2 2“4 A
/ 4 2-14 | e
[ R oM
W
\\Q\\\‘\“\ N 1/
AR, |
vl M1 o
ML ML | oL i
10 20 30 40 80 B0 70 80 20 100

DEPAKTRIENT OF RIGHWAYS
MATERIALS ond
TESTING
DIVISION

PLASTICITY CHART
SENSITIVE CLAY

WP No. 34-66-06

0B MNo. 67 - F = 112

FIG. NO. 9




FORM OB-MT-252

REVISED M),

50 T
| a /
50 : /
; ar 5o
CH
QMly
= 40
§ e
g ¢! J ¥
: DUEN
o v TP
2w -
\ 81
C 36 m‘&,‘;“‘ (38
G sthiee ==
e o ;
% L il LEGEND 1
SAMPLE | qv
2 a0 / o o | PN | sueoc | |
y///, 5 |5-i5| a |
6 4-15 ®
! /// 9 (2-16] o
MM OH ,
10 A 10 4-14 A
o ——— R j/
e AN NN
M1 i
ML d ML | oL
o 10 20 30 40 50 §0 70 80 30 1004
LIQUID LIKIT - Per Cent
DEPARYMENY OF HIGHWAYS
MATERIAL"SO::d PL.AST‘C‘TY EHART W.P.No.SA-—bé—Ob

TESTING
DIWVISION

SENSITIVE CLAY

JOB No. 67— F — 112

FIG: NO. 10
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STANDARD PENETRATIO

2 INTHES

p DYNAMIC PENETRATION RESISTANCE

§ TO THE END OF DRl RODS,

s,

]

¢

%

1

4

]

{

3

é

,3 THE CONSISTENLY OF SUHESIVE

:

: WOTHE FOLLOWING TERMS @ -

E

§ -

g CONSISTENCY

E

3 YERY SOFT

§ SCET

From

§ STIFF

1

s VERY STIFF

i

§ HARD

3

¥

z

:

1

§

¥

5

]
53
ws
ss
as
cs
sT

§

1

s

5 2s

%

3
Qou

N RESSTANCE "8 : -
WYY THE SURSHIL,

cd

DRIVER BY

ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

MEANS OF &

c- THE NUMBER OF BLOWS REQWUWIRED TO

INCHES iNTO THE SUBSDIL,

DESCRIPTION OF SQIL

"W OBLOWS/FTL s LB /S0 FT
[ T - 250
2 - & EED - 50C
4 - B0~ 00T
& - 8 300 - 000
B - 3O 2000 - 4000
> 30 > &Coo

TYPE OF SAMPLE
SPLIT BROUN T W
WASHED ZAMPLE T8
SCRAPER BUCKET SAMPLE 23
AUBER SAMPLE Fe
CHUNK SAMPLE RC
SLOTTED TUBE SANMPLE
® SAMPLE ADVANCED MYDRAULLICA
E% SAMPLE ADVANCED WANUALLY
S¢iL TESTS

UNCONFINED COMPRESSILN Ly
UNDRANED TRIAXIAL EW
CONSOLIDATED UNDRAINED TRIAXIAL o
DRANED TRIARIAL 5

OVANCE 4 2 INTH,
THE DRIVING ERERGY BEING 350 FOOT POUNDS PER BLOW.

DERSENESS

VERY LOOSE
LDQSE
COMPACT
DERSE

VERY DENSE

THINWALL OPEW
THINWALL PISTON

OESTERBERG BAMPLE

LY

ABORATORY VARE

L
FIELD VANE
CONSOLIDATION
SERSITIVITY

‘N BLOWS /S ET.

<
4

THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
14 POURD RAMMER FaLLING FREELY A DISTANCE OF 3G INCHES.

B0 DEGREE COKE,

S0ILS ARE DESCRIBED



ABBREVIATIONS USED IN THIS _REPORT

S$GiL PROPERTIES GENERAL
3 UNET WESHT OF SOl {Bulk DERSITY) w = 31446
s UNIT WEIBHT OF 507D PARTICLES e BASE OF NATURAL LOGARITHMS 2-7i83
P UNIT WEIGHT OF WATER Bge or Ing NATURAL LOGARITHM OF &
T YT ORY WEIBHT OF SoiL {DRY DE®SITY) 08T OR I0Q T  LOGARITHM OF & 10 BASE 10
gt
¥ UNIT WEIGHT OF SUBMERSED S0IL t TIME
-t g ACCELERATION DUE TO GRAVITY
] SPECIFL GRAVITY OF SOLID PARTICLES § - —% ki O Suk
e W VOLUME
& VD RATIO W WEIGHT
T PORDSITY B MOMENT
w HATER CONTENT F FACTOR OF SAFETY
8,
WL . G
STRESS AND SYRAIN
g2
ip " PORE PRESSURE
3 BURINKASE LM o aBMAL STRESS
o NORMAL EFFECTIVE STRESS {3 1S ALSO USED )
4 SHEAR STRESS
. 3 LINEAR STRAIN
T 2 SHEAR STRAN
Sy YOID RATIO % LOCSEST STATE v POISSON'S RATIO { i IS ALSO USED)
Bmin E MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS )
. G MODULUS OF SHEAR DEFORMATION
by
hd K MODULUS OF COMPRESSIBILITY
k! COEFFICIENT OF VISCOSITY
B
Eal
= EARTH PRESSURE
W .
i d CISTAMCE FROM TOP OF WALL TO POINT OF APPLICATION
X OF PRESSURE
R z AMGLE OF WALL FRICTION
- Ae K DiMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
My COEFFLIENT OF VOLUME CHANGE = =2 SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
OGN WALLS
Lo LOEFFICIENT OF CONSCLIDATION
¥, COEFFICIENT OF EARTH PRESSURE AT REST
T COMPRESSION INDEX = — Kie
Q0T T
- Col . . FOUNDATIONS
T TiME FACTOR = ;2 {4, GRAINAGE PATY § et
2 ZREADTH OF FOUNDATION
i
% LENGTH OF FOUNDATION
A ~ o TEPTH OF FOUNDATION BEWEATH GROUND
e 3 - N DIMENSIONLESS COEFFICIENT uBED WITH A4 SUFFIX ARPLYING
K ?’ ELTIVE STRESS TR BPECITIC GRAVITY.  DEPTH AND COMESION ETS. i THE
= s 3 FORMULA FOR BEARING CAPAGITY
i R R L
J K MODULYS OF SUBGRADE REACTION
2, APPARENT COMESION )
o _ I ™ TERMS OF
¢y LPTARENT ANGLE OF \f TOTSL STRESS SLOPES
SHEARING RESISTANCE, ton b St
e | Teso,+ T iong
OR FRICTION I : ,
RICTION — H VERTICAL HEIGHT OF SLOPE
3 EFFICIENT OF FRICTION
B’ COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HABRD STRATUM
S, SENSITIVITY - " . -
; g ANBLE OF SLOPE TO HORIZONTAL
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: 'GTO: F“ré c‘o Sa' GrQbSki,

Our Fuz Rer:

Poundation Seatiéng
Materials & Testing DLfO .
Boom 107, Lab, Bldg.,

Bridge Design Enginesr,
Bridge Division,
Admin. Bldg.

Arrenmion: k Dare: Eﬁvaﬂbar 15, 1968 . ’

in mepLy TO

Sus:zdt: Carleton Co, Bd, #27 (Anderson Bd.) Interchange :

3 Miles East of Ottawa East Limits - Site 3-267 ‘
WP, 34-66-06 --  w=  --  W.P, €7-F-112
Highway #417 . Distriet Ho. 9 (Ottawa)

We have reviewed the Preliminary Erawiagﬁ-‘éheh;ﬁjfur L
the above mentioned project and submii the ,fa}.lmting cqﬂgnts: :

It 1s understood that the siructure approaches only, are
contemplated at this stage and, therefore, we are not making any
comments pertaining to structure foundations, RHegarding the =
detalls of the approsch embankments including the surchargs, it
appears that the designer has complied with our verbal TecOoR-
mendations. These recommendations have bean made based upon the
following information: ~ £ e

Stabllity: . - .
Limiting height of £111 above originel ground sarfasce  7,‘,.‘..; = 9f‘c.
Pactor of safety agalnst base failuve e 35:.‘3{’1‘ .

Factor of safety with a 6-ft, surcharge for
the above case {with a 22-f't, berm)

Settlements: ik i
Beight of Fill Totel Settlement in Inches for Various Periods
2 ¥rs. | 7 Yrs.j 15 Yrs.j 25 Yrs.] 50 Trs.
9 f£t. (Design height) 6% - L : 1% ,1\8"- 2&"
15 ft. {Degign height 13" 250 30 | 38" | ougn
surcharge)

(Persentage Consolidation) -
208 28%




'Bridge Design Engiueer, i

B@idge B&v&siang,

The Faumdatien Section would lie ta carry out sattlsment ;
abservations at this site and, therefore, a special note sghould be i
made on the Contract Documents to ihis effect, sc that ths District

can advise this Section for the neaasaary installatioms priar %o ~,150 
the eammﬁncensnt of the grading work., u

e A
;)] A@%m

ED/¥daP ' ¥, Devats,

“z;mavxsms Fowmrxmz Ema N
Fﬁr' :

et Hegsrs, S. MeCombis
G, Secott
v L, Porster
5, Harkiewisz
C. B, EHobertson
K, Hésterhy

Foundations Ei;ea
Gen, Files ..
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 MEMORANDUM.

. Er, B, B Davis,
Bridge Engineer, o .
Bridge Division, ‘ i

- Admin, Bldg. - i

Attention:

Sur Fiee Rer. ' ‘ k , ‘iﬂ'gzm.y 79

¥r, S, McCombie ' ‘98ﬁﬁ : J“ﬁefgéi 1358”1

Suassers

Preposeﬁ Structures - Ewy. #&1? i S
= . Distriet Nb. g (Ottawa) i T

Anderson Ba, maééneé J, 67-F 1i2
Seventh Line B4, 3&-66-0?, W.d, 67~F~1 3.
Eighth Line B4, 34-66-08, W, 114
Boundary Rd. 3&-66-39,

TR )

Detailed subsurface 1nv&stigatians, at the
underpass. locations, were carried out in late 196
1968, Beports, containing all the factual inferma'
obtained frﬂm.tne 1nvestigations, together with anf‘ &l
aesessment of the stability and settlemeat of apprcaeh“
embankments and foundatian design, have been submin

A surfaoe layer of sand foilowed hy an exte
{70 feet or greater in thickness) of soft, highly
clay is located at all the sites, It was original
to place approach fiils of the arder of 20 to 25
clay svbsoil, Fills of this height wculd require be
in the longitudinsl and transverse direction. Furth
settlements of the order of 7 to 11 feet would cccur
fountation subscil located beneath the maximum fill

the induced consolidatlun set tlements. xhis, however, will £
necessitate an increase in the_span,length,of the:structure.‘




L Be B, Davis,
qBridge ungiaaer,
Bridge ﬁivision,
Admin, Bldg. :

Attn: Kr°~u, McCombie"

an alternative propesal cf carrying the Towuship r‘
Bwy. #417 in cut, This proposal wes submitted ina m S
(from ¥r, G, Scott, Begienal Bridge Loeation Engineer) aétéﬁk,
June 14, 1948, .

Pwalimiqary computations have been‘carried out’fbr'thei ;
proposed cul sectlons in terms of total and effective stress, [
analyses, In these analyses it is assamea that the cut slopaw
will have standard 2:1 slopes., The reaults of these compu,
are summarized as follows: ' '

1. Anderson R4, Overpass:

Westbound

~Lans
Exlsting Ground Surface Elev;,263
Proposed Grade - Hwy. #417 S _265;”'1‘
Proposed Grade - Anderson B4, "o 2K

For the above mentioned scheme a8 bench, of ‘the. order of Y
30 feet in length, would be required at about s?evation 2<?,
both in the longitudinal and transverse direction.‘~i



SR S e i‘i’
G Mr. B, 8B, Davis,
Bridge Engineer,
Bridge Division,
@ 3@&1?}4 Bz_dgo

Attn: HMp, S, ¥MceCombie ; ‘ - June 26,v;968 E

2, Seventh Line Bd, Overpass:

destbound Eastbound
—Lfane ~~_lLane

Existing Ground Surface Elev. 260 Eiev, 260
Proposed Grade - Ewy, #417 ‘ v 267 " 267
Proposed Grade - Seventh Line R4, s 243 ” 253

For this scheme a bench of the order of 25 feet in length
would be reguired at about elevation 255,

3. Eighth Line hd, Overpass:

@ Westbound Zastbound
: Lane Lans .

Existing Ground Surface - Elew, 251 Elev, 261
Proposed Grade - Hwy, #4817 ¥ 268 Y 5o

Froposed Grade - EBighth Line Rd, ro2uh o244

For this scheme a bench of the order of 20 feet in length
would be required at about elewation 2356,

4, Boundary B3, Overpass:

Westbound Eastbound

Lane Lane
Existing CGround Surface Elev, 255 Elev, 255
Proposed Grade - Hwy, #417 ¥ 2z58 » 258
Proposed Grade - Boundary R4, b 233 " 233

For this scheme a bench of the order of 35 fcet in lungth
would be reguired at about elevation 247, '

eonttd, /oL,




¥r. 3. %, bavis, ~ G
Bridge Enginesr, : T
Bridge Division,

Admin, Bldg.

Attns Mr., S. MeCloibie June 26, 1968

Our preliminsry computations indisate that dﬁts up 1o a
maximum depth of aboutl 15 feet will be stable if standard 2:1
glopes are adopted., The bench reguirements for the intermediate
cut sections, as well as special tyeatment of the cut slopes,
will be discussed when the final design detalls besome avallable,

Recommendations pertalining to structure foundations are

similay to those discussed in our Foundatlion Beports for underpass
structures,

We trust that this memo pressnts the data required at ths
present time. If any of the aforementlioned recommendations

regquire clarification, or if additional design information is
desired, plesse contact this office,

s — J
b ) arset

BTD/MdeF /- ¥. Devate,
70" SUPERVISING FOUNDATION ENGR.
ce: Messrs, B, R, Davis {2} | For:
?, Scott A, G, Sterwmac,
8, J, Markiewicz PRINCIPAL FOUNDATION ENGR.
J, E, Gruspler
J L. Forster

%

Foundations Files
Gen, Piles?
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AR AMER MEAEA srislis %ﬁ%ﬁﬁg B¥es
Spidge Division, Hoon 107, Lab. Bld
admin. Bldg. 7s e

Fropawed Strustures - Swy, #4317
- Distrist Ho, ¥ (Ottaws) —
m&&@rm@% 23, » HoFy MmbBaDS, H.d, £7-FuilZ
&@gmm#aiiama HBl, = ﬁ ﬁﬂ g%mﬁémﬁ? ﬁ 3 ﬁ?mﬁmggg
*""& »~ J%»g had %ﬁxﬁ- §£ﬁ*ﬂ*§§5«§3~3§ @gwgé Elee B

#ith referenss Lo our meme of June 25, 1988, ressrding the
atsvre guinjecty we wish o 244 the Tollowing scosneniet

By dpderson U, Uverpazs benshop of W0 £%, length et
aievation 257 are veconzended., Ther sre reoled only in one
direotion, loagitudinel ay ﬁﬁﬁ%*ﬁ%?ﬁﬁg depending 4o the way
they are dessribed. For Buwy. /L7 they would bs bransvarse,
while Tor dndersen 205) they would ﬁﬁ p&?ﬁ&l@l ar longitedinel,
ihie ﬁxaiﬁﬁﬁﬁiﬁmﬁ we ﬁ%wﬁg rEROTES 8 7 ambiznity that might ba
attse’ .- o the staiement in our zews @f Jans 28th,

Un page b of the mentlionsd memo, 1t is stabted %%&% PRS-
sapdations pertaining io ﬂwrﬁﬁwWW% f@mﬁwa%iﬁﬁ% gre gizilar to ‘
those diseuesed ln tur Foundation Heport for underpasy %ﬁ?ﬁm%ﬁ%&$*
ihiz steatsment &ﬂ,*i@@ &5 abutments ﬁn&yg while the %a fuatings
would aost Mrﬁh@%ag he founded om Liwber fristion pllce. hether

the suwe Lype o fourdsblior cemld ﬁ&ﬁ% b gaed ?@w*ak Ttpenh
font

ings would have te be looked inte for sach of the me

strusteres. For the Sousdary ﬁﬁw ﬁ%@?@ﬁ&ﬁ it sertaialy Yoeie
wary possible,
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" DEPARTMENT OF HIGHWAYS DNTARIO

MEMORANDUM
B, Davis, " Frowm Foundation Seetion,
Englnser, : Materials & Testing Div¢,~ 1,;>'
D}Vigiaﬂg @ Rﬁﬂm }.0?, Labo Bldgw :

Dare:  June 26, 1968

In geruy Ta

SBuseeon:

Proposed Structures - Hwy, #4517
- Distriet No, 9 {Ottawa) -

Anderson B4, W,P, 34-66~05, W,J, 67-F112

Seventh Line B4, - W, P, 3@~6b-@?, W,J, 67-F=113
Eighth Line B, - 716‘?“ 3MW.66-08, ¥,J, 67-F-11k
Boundary Bj, - ¥, P, 3&»63»0?, W,J, 68-F« 33

Detalled subsurface investigations, at the proposed
underpass locations, were carried out in late 1967 angd early
1968, Reports, containing all the factual information
obtained from the investigations, together with an englinesring
assessment of the stability and settlement of sapprosch
embanxments and foundation design, have been submitted,

4 surface layer of sand Pol*owed by an extensive Gepesit
{70 feet or greater in thickness) of soft, highliy compressible
- ¢lay is located at all the sites, It was origin&l&y proposed
to place approach Tills of the order of 20 to zsufeet,onkthis
clay subsoil., Fills of this height would reguire berms both
in the longitudinsl and transverse direction, Further,
settlements of the order of 7 to 11 feet would occur in the
foundation subsoil located beneath the maximum £ill helghts,
It was recommended that consideration be given to limiting the 
11l heights and by so doing, reduce the berm reguirements and
the induced consclidation settlements, This, however, will

necessitate an increase in the span length of the structuve.

Qcﬁt'd‘ /2 eoa ‘




¥r, B, R, Davis,
Bridge Enginser,
Bridge Division,
&8min, Bldz.

Attn: ¥r, S. McCombie | June 26, 1968

Subsequently the Bridge Location Section requas?ed thaet
this office provide preliminary recommendations pertaining to
an alternative proposal of carryimg the Tomnship roads under
Hwy. #8517 in cut, This proposal was submitted in a. memo
(from Mr, G, Scott, Regicnal Bridge Loscation Engineer), dated
June 1%, 1963,

Preliminary computations have been carrled out for the
propeosed gut sections in terms of totsl snd effective stress
analyses, In these analyses it is assumed that the out slopes.
will have standard 2:1 slopes, The results of these computations
are summarized as follows: ;

i, Anderson R4, Overpass:

We stbound Eastbound

Lane Lane
Existing Ground Surface Elev, 253 Elev. 263
Proposed Grade - Hwy., #417 " 2658 RN B 266’: ki
Proposed Grede - Anderson Rd. " 2431 ki 2&2 _,;_

For the above mentioned scheme a beneh, of ths order of
30 feet in length, would be regquired at about elevation 25?,
otk in the 1angitudinal and transverse direction.

eont'd, /3 ...




“¥r, B. R. Davis,
Bridge Engineer,
Bridge Division,

-ﬁ{}miﬁ u' Eld@ﬁ

Attnt My, 8, Helombie

2. Seventh Line B3, Overpass:

Existing Ground Surface
Proposed Grade - Hwy, #4417

Proposed Grsde - Seventh Line Hd.

June 26, 1968

Westbound Zastbound

Lane ‘Lane.
Elev, 260 Elev. QSijj

% 26? ) 26?

" 243 " oam3

For this scheme a bench of the order of 25 fest in length' [ff

would be requlred at about slevation

3. Zighth Line Bd, Overpass:

Existing Ground Surface
Proposed Grade - Hwy, #817
Proposed Grade - Elghth Line R3,

For this scheme a bench of the
would be regulred at about elavation

3

4, Boundary Bd. Overpass:

EZxisting Ground Surface
Froposed Grade - Hwy, #417
Proposed Grade - Boundary Rd,

For this scheme =& bench of the

would be required at about slevation

255,
Westbound ~Eastbo§nﬁyﬁff
Lane —Lane =
BElev, 261 Elev;~261  i
" 268 s
"2uh e

order of 20 feet in length e
256, . :

Westbound EQStbG&nﬁ"ﬁf

Lane _Lane :
Elev, 255 Elev. 255

" 258 " o253

" 233 "y

order of 35 feet iﬁ_ 1@ngth
2@?' ' R




¥r. B. R, Davis,

Bridge ZEngineer,
Bridge Division,

Admin, Bldg.

Attne: Mr, S, McCombie L ‘ June 26,‘1968 

Cur preliminary computations indicate that euts up to a S
maximun depth of sbout 15 feet will be stable 1f standard 231',
siopes ares adopted, The bench reguiremeats for the intermediate
ent sections, as well as special treatment of the cut slopes, e
will be discussed when the final design detelils become available@f f

Hecommendations pertaining to structurs foundations are

similar to those discussed in our Foundation Beports for underpass
structures, ‘

We trust that thi. memo presents the data regulreﬁ‘at the , 15'
present time, If any of the aforementioned recommendations
require elarification, or if adlitional desiga,informatian is

desired, please contact this office, ':'~<
o~ om0 78 .
- R 3 I ? . ’ : i
5. ) Saret

BID/YgeF Nﬁwﬁ .. ¥, Devata, e
7 SﬁPEBVISIEG PGQMDQTZGﬁ mKGR o
sc: Messrs. B, R. Devis (2) | For:
G, Scott A, G, uterm&cﬁ
S, J, Markiewicz PRINCIPAL FOUNDATION ENGR.
J. E, Gruspler ‘
J, L, Forster

Foundations Files
Gen, Piles
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Hr, €. S, Grebski,
" Bridge Design Engineer,
Bridge Division,
Admin, Bldg.

November 1%, 5353‘;;

The Foundation Section would like to carry out setilement
observations at this site and, thersfore, & speclal nots ghould be
made on the Contract Documents to this effect, so that the District
can advise this Section for the unscegsary installations prier to

the commencement of the grading work,

HD/MaeP

co: Messrs, S. MoConmnbise

« Seott

e L, Forster

« Markiewicsz

« B, Robertson
. Westarby

ptaanes @

Poundations Filesww/
Gen, Flles

M, Devats,

SUPERVISING POUNDATION ENGER,
Por:

4, G, Stermas,

PRINCIPAL POUNDATION ENGR,




~Copy:  Fou
DEPARTMENT. OF HIGHWAYS ONTARIO

MEMORANDUM

¥r, J, XacMaster,
Sr, Project Design Engineer,
Hoad Design Division,

From: [Foundation Section,
Materials & Testing Div.,

Boom 107, Lab, Bidg.
KINGSTON, Ontario. 7s &
ATrenTioN: Date: November 26, 1983

Our Frie rer. Iv rePLY T

SusuzeT: e 34-66-08 - Lth Line 3Zoad Underpass,

WP

W.P, 34-66-07 =~ 7th Line Road Underpass, o

WP, 34=66-06 - Anderson Rosd Interchange Structure -8 540
District #9 {Ottawa)

This is to acknow.edze racelpt of your memo dated FWov, 21,
1568, regarding the above mentloned subject,

in your memoc you have posed & number of questions and slso
made certain statements, Questions reguire answers, statesnents
regulre comments, and in the following paragravhs we will attennt,
as best as possible, to provide both,

: Host of the provosed allignment of the new Hwy, 817 crossss

; an area which gould be considered from the foundation point of view,

fﬂi’ as possibly ons of the most Jifficult in the Provinee of Ontaris,
This is due to the presence of = relatively thick layer of seneifive,

soft to firm clay,

Two major problems have pregented themselves at the various
soad and river orossings where anproach embankments are required,
Firstly, the stability of the approach embankments had to be ensursd .

and, =secondly, the amount of setilement had to be kept within ceriain
reascnable limits,

As it turned out at a number of erosslngs, sstilemonts
proved to be the controlling Tactor and, to keep them within reasone -
able limlts, fill heilghts had to be reduced, However, even with
vhese reduced fill heights, the predicted setilements were not smmll
by any means, We were therefore urged to study this problem further
and suggest means and methods to reduce them,

At various meetings we hed on a number of occasions with
representatives of the Functional Planning, Road Design, Bridgs
Design, and Program Divisions, we were advised that there is no
reason why the construction of the underpass structures could not
be delayed for a number of years, Traffic elong the incomplsta
Hwy. 417 is expected to be very light and level crossings of detour
roads could sasily be tolerated,

in view of the above, we have suggested surcharging.

coat?&o Cwee 2




. Mr. J. MacMaster, .
neer,

Sr. Project Design Bngl
Road Design Division,
KINGSTON,‘OntariO.

 November 26, 1968

At the crossings under consideration, a twoeyearisurchargé
period would result in settlements that would otherwiss (under the
normal £ill height) take about 7 to 9 years, It was fels that this

is indeed a very desirable aspect, and it was recommended as az design
feature, ' e

v The very low factor of safety for surcharged £1lls is
Justified in our opinion because: :

al the surcharge is only a temporary festure, and

b} if a failure does oesur, it would not affect any
structure, nor would it greatly affect construction,

The lack of recommendations for the legs of the Anderson Rd,
interchange ls due to the fact that we were not glven the‘dasign, :
details of the interchange, ‘ ‘

When considering settle ts, their amount and rate, it
should be borne in mind that th. .s an area where sccuracy assumes
a somewhat different meaning., We nave outlinmed the iimitations of
our forecasts on & number of oceasions and wers left with the ~ =
impression that this point was realized and appreéciated,

In vigw of this, we have pointed out that it may be warranted
and even desirable to change the vresently prevared desiegxs in the
light of the information which will become avallable la the course
of the nexi few years from the carefully instrumenied and monitored
approach fills, ‘ B v

As in all engineering projects, economies of the proposed
design has to be considered. Once a technieal solution 18 arrived = S
at, the price of it has to be determined, if alternative solutions
are prepared, it becomes a mstier of a very careful study to deters v
mine the most appropriate, the most convernlent and ihe most sccepbtable -
combination of technical excellence and least expenditure. S et

In the cases under discussion, it is neither siample nor. éasy.
to put & price tag on inches of setilement. Iﬁ‘beeomesga,guestionfaf_;“t
ol philosophy or opinion as to whether smaller or larger settlesmenis
can be tolerated, And the less settlements can be tolerated, the
higher the acceptable expenditure becomes to reduce oy prevent them,

To resch a decision of any kind, all facts and factors ine
fluencing it have to be kaown as accurately as peasible, We are
fully aware that, for the casss in question, we may not have or know
all the pertinent facts, and have therefore not recommended surcharging
as & "sine qua non", bui rather as a desirable feature, Someone else
who knows all the facts will have to make the final decision, e

contid,

e 3
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i, O
Sy, Project Design Engineer,
Boad Design Division,

o
KING3TON, Ontaric.

November 25, 196éiﬂf

In conclusion, we would like to edd that, if only one year
is avai leble, surcharging should be dispensed with.
hand, if two or more years are zvallable, surcharging should be given
s&rieas consideration. In any case, vpaving should be delayed uniil
sucn time when seitlement rea&ings begin to show a definite Ltrend

towards a stable comdition,

LGS/¥geF

cct Hessrs, D, Farren
¥eCombie

B, Bobertson
L. Forster
S, Grebski

o E. Gruspier
. Scott

L

L3

R Qe

&, “G Stermac
PB;NC;PAL FQUND&TLG% FEGIEEEB

Foundetions ?iles%f‘“>

Gen., Piles
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| DEPARTMENT DF MIGHWAYS ONTARID -

. MEMORANDUM
¥r. 4. Stermac, | From:  mosd Design Division,
Principsl Foundation Bagineer, . EINGETON, Ontario.
DOWNSVIEW, Ontario. Lo
ATT: Mr. ¥. Devata ~ Dare:  povember 21, 1968,

Jur Five Rer.

is meevy vo

Busston

Wa.E. 36~565-08 - Bth Line Road Underpass,

W.B. 34-56-07 - Jth Line Road tnderpsass, '
H.P, 34-55-08 ~ Anderson Road Imterchanze Structure -
Blstricr #9 Qttawsa, :

We recenlly received coples of your letters to Mr. C. §, Crebski comgenting

on the preliminary bridge drawings for the above projecty e note that sup-
charges are vecommended at all three iscations snd that the surcharges at the
7th and 8th lipes will induce 37 mowre of sertlement thaa the design helight of -
£i11 1f left im vlace for 2 vears, Simce the present programming will only
#llow the surcharge to be im place for a@@mxﬁeiy one year the additional
induced settlemsat will presumsbly be about 157, The cogt to surcharge the
above approach f£ills will be asbout §1%,000.00, In view of the cost therefcre
and the very limired benefiz, we do mot feel that surcharges are warranted st
the above structare locations. ' S R

Also ve nore that the factor of safery with surcharge is in the ares of 1.03

Jto 1,04 at the Tth and Sth lines and thiz does not geem to provide o sufe’

icient margin of safety for counstrucrion porposes.  Perhaps the District
would commant on this aspest, ' ' P

The Andersom road surcharge will require berms to be placed vhich are other-
wige not reguived by the maximss design height of fill, The cost of the
surcharge here, therefora will be $15,000.00 exclusive of the interchange
legs for which there appears o be no surcharge reconmendation as wet, The
additional induced settlement here will be 3% and rthe factor of safety

- with berms is 1.4, Im view of the above it would perhaps be better to
-defer paving at all three sidercsd locations and provide prime and double

surface treatment only, Final paving could then be carried out vhen the
£iils have reached a reasonable degree of srability based on actusl -
observations, ‘

May we have your comments pleass.

L

‘:;::; h «.\ K'V T
M, J :“ MacHaster,
SR, PROJECT DESICH ENCINERE,

¥ndt/mac

€:¢. - D, Farren, S. McCombie, C. R. Robertson, J. L. Forster, C. S. Crebski,
J. BE. Gruspier zndé . 3cobt
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WP22-66-06 ANDERSON RD 13 FT
WJET7-F-113

QP34-86~-07 SEVENTH LINE 17 FT

W T-F-114

¥P34-86-08 EIGHTH 14 FT

¥J6E~-F-33

¥P34-86-09 BOUNDARY RD 13 FT
¥JER-F-52

WP32-66-01 BASE LINE RD 20 FT
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gg,
¥ DEVATA FOUNDATION OFFICE | L
RE WP 32-86-01 - HWY NO. 417 fgg
THE REGIONAL MATERIALS AND TESTING OFFICE HAS MADE THE FOLLOWING
RECONMENDATION: 2:1 STOCKPILING OF MATERIALS T
"4 SPECIAL SHOULD BE INSERTED IN THE CONTRACT DOCUMENTS TO LIMIT THE .
HEIGHT OF STOCXPILED MATERIAL DUE TO THE UNDERLYING WEAK CLAYS ALONG Y
THE PROJECT, =
STOCKPILES OF TOPSQIL, ETC., MAY HAVE VERY STEEP SLOPES AND THE CRITICAL
HEIGHT MAY BE QUITE LOW. THE FOUNDATION SECTION SHOULD INDICATE E
THE SAFE HEIGHT FROM THEIR DaTA AT STRUCTURE HEIGHTS™.
1IN ORDER THAT WE MAY COMPILE THE SPECIAL PROVISION PLEASE INFORM
US 2Y RETURN TT OF THE CRITICAL HEISHT FOR STOCKPILES WITHIN THE
LIMITS OF THE PROJECT. T
¥ J MACMASTER SR PROJECT DESIGN ENGR L ?
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Department of Highwavs Ontario

Cepv for the information of

n T
Mr. &, Stermac

Hr. G. Scott, Bridge Division,
Reg. Bridge Location Engineer, Downsview, Ontaric
Ringston Reglonal Office,

Eingston, Ontaris

November 2¢, 1068

5

7R P, bbbl = Carleton Cty. Rd. 27 Interchange Qwdivan—
#,P, 34~86-07 = 7th Line R4, Underpass
W.P, 34-.56-08 - Bth Line R4, Underpass
oFy 34=b6=05 - Bear Brook Bridge (E.8.° )
#.P, 3hef5-10 ~ Ramsay Creek Bridge
¥eP, 34-866-14 ~ Bear Brook Bridge [W.B.L.)
Highveay 317, Distriet He,

B W %

£

&

Flease find atbached copies of reovised Preliminary

Drawings for the above-mentioned struchures,

A

Please let me know if additional coples are required,

e Lin,

Wismd fisgional Bridge Froject Engineeyr
Enels,

Cels S, Holowbis
A, Stermse {2}
4. Anderson
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To:  ¥p,
Trd
Room

.-A?TE‘NY%QN 4

Dur Foz Rer

DESARYMENT OF HESRWAYE GNTARIO

MEMORANDUM
. Stermac, From: .8, Grebski,
1eipal Foundation Englneer, Bridge Cffice
107, Iabk. Building

Dave: April 30, 1969

v mEruy o

SusescT:

warie@&m Co., Ad. 27 Ln%eruhamge

3 HMiles East of Ottawa East Limits 5oy
¥ “'f, E 2 PaTg {. & e ff,,,, yf.’/, g
a,%¢ 34-66-08, te Ho, 3-207 B o
Highway 417, Miﬁwfiﬁ Ko, §

Attached herev. h we are submitting the final
bridge drawings which show the foundation design for

this styuaokbure.,

indly give us your oo .nbs

yet

£
b
o

TOUT ear.

M
1]
1]
o

=0 7
/fﬁffiﬁé;i”Aﬂ/g&>»~

’ UQSQ G?@bskﬁ.x
Bridge Design Eagineer

¥ Flease  poft our  pmements o /f};';w};' 255 fBEF
¥ h -
5 , £
X.Jj}fj o .
AN v""iv’{ LR dw
ATy Sk
i BEF
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Departwent of Highways Ontario
Copy for the information of

Foundatlon Section

Mr, A, Stermac, C.5, Grebski,
Principal Foundatlon Engineer, Sridge Offlce

Roem 107, lab. Builcding
April 30, 1969

Carieton Co. Rd. 27 Inbsprohange

3 Biles ¥ast of Obtaws Bast Limits /o

U7, F-G0-06, Site Mo, 3067 oSS S
Highway 437, Districk No, 9

raon o

Attached herewith we are submiiting the finsl
bridge drawings whileh show the foundstion design for
Yhis structure,

Kindly glve us your comments at your 2arliest

sonveniongs.

CoB, Gpebski,
CEGsed Bridge Design Engineer

Ettash,
.. Poundgabtlion Besbion

ra Ny ar o i
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Mr. M. Devata, ‘ o Pm,;;:,f E.B, meer,

TO: L i R ;
Supervising Fo‘uﬁdaﬁon E‘n‘gineer, ' Fleld Surveys Snpermtenden‘t,,:
Lab, Bidg., ‘ Engmeermg Surveys Offue e
Dowunsview, : - Rexdale. e

ArrenTtioN: ; | Dare: ’uly Zan 1969,

Our Fiiz Rer: i mePLY TO

SusszcT:

14

Foundation Test Pipes on Proposed Hwy. 417
Twp. Gloucester

Following is list of precise elevations obiained on your
test pipes:

Pipe at Anderson Rd. and Prop. Hwy.#417 Flev. 257.899
Pipe at Tth Line and Prop, Hwy. #417 Elev. 262,235
Fipe at 8th Line and Prop. Hwy. #417 Elev, 288,184

These were established from our precise levels in the
area and confirmed,

i'_f Vooov v
2. B, i‘@nner

led Surveys Superintendent
EBF:WEG,

g
3<1”6a %

39-66 *m |




;‘Tc: Mr. J. E. Callaghan

Distri et Engineer

thaterials ahd Teating“
DHstrict #9, Ottawa

Roow 107, Lab.. Bldg

Arrention: - Mp K, Westet‘by" : D‘““: July 20 1970
Constr ~ ;3 Engineer ‘
Clur Fice Rer. ‘ ‘

in REFLY. TO.

SusuzoT:

Carltnn Counfy &d.;# 27 Interchange
3 mi. east of Uttawa East Limits
Hwy #417  Dist. #9 (Ottawa)

. 34-66-06 . W.J. 67-F-112, cont. 70-6L

Further to our recent telephbne conversation with regardyto'
slope indicator installations at one of the pile locations of the north

abutment footing of the abave mentioned structure a drawing showlng the‘ L

details is enclosed The Foundaxlcn Section will supnly and.supervzse'v
the installation of slope 1ndicator casing and in view of this it is
suggested that fhe District should advise this Seetion of the appraprxaﬁe~*p
time of the driving of piles at the north abutment footing 1ocation. ,R
is believed that the District will negotiate with the Contractor for the
additional work with regard to installstion such as weldlng of 5n x S" X ?/8"
angle iron to the steel '’ pile ete. Since pllmg m},l be supnlind hy ‘ :
the Department to the Contractor, we request your office to make the nece—ly _
SSary arrangements in obtaining the raquired length of 5% x S“‘x'3/8"
angle iron for the Contractor. Should you require any additional informat:‘idf; '*;‘

with regard to the above mentioned project, vlease call our office.

‘f/ ','; : ‘/{'?

RO G 7LV
MD:1m M, Devata

SUPERVISI’NG FOUNDATION ENGINEER
cct Messrs. C. S. Grebski ,
A, McKim
; % For:

Foundation Files ;.

L
gen. Filesy A, G, Stermac

.. PRINCIPAL FOUNDATION ENGINEER
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DEPARTMENT OF HIGHWAYS ONTARIO.

MEMORANDUM
0 To: Mr, M. Devata, From: E.B, Fenner, v
Supervising Foundation Engineer, Field Surveys Superintendent; =
Lab., Bldg., Engineering Surveys Office,
Downsview. . Rexdale,
ATTENTION: Dare: July 22nd, 1969,
Our Fiie Res: In repPLY T
SusjecT:

Foundation Test Pipes on Proposed Hwy, 417
Twp. Glougester

Following is list of precise elevations cbtained on your

test pipes:
| f‘f véf{f;'
o7 Pipe at Anderscn Rd, and Prop. Hwy,#417 Elev. 257,899
Pipe at 7th Line and Prop. Hwy.#417 Elev, 262,285
FPipe at 8th Line and Prop, Hwy. #417 Elev., 258,184

These were established from our precise levels in the
area and confirmed,

T raavar,
E,B, Fenner

Field Surveys Superintendent
EBF:WEG,




%i:{?@ 3:: - fiﬁ@%@a %ﬁ%ﬁ : MW@% i@ﬁ#

Reg. w@iég& Location DZnglineer, Downsview, Onbavie
Kingason Regional 0ffige,.
Ki&‘%ﬁ von, Gatario

v Hovesber 29, 1968

g e ™ e
P «vw&@w&@ - ﬁ&ﬁ%@ﬁ@ﬁ
Fo. 34ab85.07 - %m T
P, 34 "ﬁﬁ”ﬂ@é - Sih Line LnoarT
B3 P [ -2
P, 340805 = Bear Erock ,g§, E.B. }
o wh don L 5 S
e P4 3%»g%m¢§ - ﬁ&%mww W&hﬁ @f
:‘%a :z‘%"" w;%. e ;ﬁ@%‘w

wigﬁw%g %E? ﬁﬁﬁ et He, %

Fisase Dind abbackesd copies of previed Pre relisinary

Drawings Tor the above-mentioned sitrustuves,

Flease lat me ynow

Hitional coples zve ?@%ﬁ&@%ﬁm

- Frojeet Baglancer
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(7=

Mr. T.C., Kingsland, Soil Mechanics Section,
Regional Structural Planning Eng., Gectechnical Cfficse,
¥ingston, Ontarioc. wWeat Bldg., Downsview.

February 28th, 1%74.

Vs S

PR

RE: Approach Slab Coastruction, B
Anderson Road: W.P., 34-66-01: wW,.0, 63=330C
7th Lina Road: W.P. 34«066-07; w,.0., 57-11113
8th Line Road: W.P, 34-66-08, w.0. §7-11114.

AR TR AR AR RN R RAARIANR LI E R AR AR AR AL RN LAY R AT e d kbl

Marther to your memo dated Februaxy 21st, 1974, we have
reviewsed the settlement records for the approaches of the
above-mentioned structures and sulmmit the following comments:

anderson Road: {W.P., 34-68-01.}

According to the settlements records, 0.9 £t. of settlemsnis
have cccurred since the completion of the gpproach embankments.
Based on theorstical settiement computations, approximately

5" o 6" cf further settlements are anticipated in the next

10 vears under the 9 f£t. high approcch exdbankments.

it should be noted that due to settiements, additional f£iil
will be required to bring up to profile grade and this will
induce additicnal stresses in the underlying solil and may
increase the magnitude of the predicted settlements.

7th Line Road: (W.P. 34-66-07}

Settlement observations indicate that approwimately 12% of
settlement has been completed under the 11.5 £t. high
sembankments in the past 4 years, since the completicon of the
approach £ills. It is estimated that up o 3° of additiomal
settiements are expected in the next 10 vears.

g¢h Lone Hoad: (W.P. 34-~86=08}

At this location setitlement cobservations indlicate that
settlements of aspproximately 0.8 £t. have taken place since
the completion of approach embankments of 10.5 ft. It is
estimated that further settlements of 5" to 6" can be
anticipated in the next 10 vears.

continued . . . /2




-2 - February 28th, 1974,

Mr., T,C, Kingsland - RE: Approach 3lab Construction.

In our opinion it may be satisfactory to incorporate appzcach
slabks in the forthcoming paving contract for the 7th Line Road
approaches. However, it may be benef cial to delay the
construction of concrete approaches for Anderson Road approaches

and also 8th Line Road approaches in view of the anticipated
future settlcements.

Should we be of any further assistance with regard to the
abovementioned projects, please contact our Office,

Al R

. <y
?. Payerx,
Senior Engineex

FOR: M. Devata,
Supervising Engineer.

PP/mi
TeCo EL.V. Saint
A.J. Percy
J.8. Cruickshank

FPoundations Pile {(3)
Documents




i, L. 5. Grebski, structural Flamalag Office,
structural Lesign dogineer, Kingston, Ontaric,

ownsview, Untario.

Sir, R, BHassi 4 March 1674,

Wi, 34-66-15 - waterproofing & Faving of Uridge Lecks
samsayviile hesierly iv kighth Line woad
Highway 417, uUlstrict 8 - Clltawa

rlease lind attached a cupy of leiter datec sebruary 28, 1974 from
wir. ¥, Payer, soil vechanics cection, relating to the advisability of
consiruciing approach siabe ac the Anderson Ecad, Tth Liue Road aund 8th
wine iload Underpasses as par: of the above- nentioned projest,

Fleaze note that in the penuliirnate paragvaph of My, Payer's
latier he states the upimion ihst it may be satisfactory to incorporate
approach siabs ai the Tth Line b oad structure but that approach slabs
for the other two siructures should be delayed, I iherefore think that we
ahiuald proceed Ca the basis of providing approach slabs at the Tth Line
S OBG strucivre oaly.

[am expecting to hear from Mr., W, A, stewart, (ttawa istrics
saintendnce hngineer, whether repairs are required to any of ithe
siructures invelved, and also as to the possibilities of closing oif the
underpéss siruciures during the waterproofing and replacing of expansion

LS,

1. . hingsiand
Hegional Siructural Planning Engineer
ik /hd
Bit,
€.¢. . Cruickshank
. AL Stewart {vabl,)
' . bevsta - Att, P. Payer
Lo B, oaimt
A, J. Perecy ~ Att, . b. Thomas
H. Forrest




DEFARTMENT OF HIGHWAYS DNTARIE

MEMOSANDUM
“To: Mr, B. B, Davis, Frow: Foundation Sectlon,
Bridge Engineer, Materials & Testing Div.,
Bridze Division, Room 107, Leb. Bldg.

Admin, Bldg.
Attp: Mp S MoCombie

Our Fus Rer. fn mEFLY TO

Dare: June 25, 1968

Sussson FOUNDATION INVESTIGATION REPORT
For
Bastbound Lene and Westbound Lane
Structures at the Crossing of
inderson Bd. and Proposed Hwy. #4517
Mistrict No, 9 (Ottawa
W,J, 67-F=1l2 == W,P, 34-56-06

¥ (Report distributed 4pril, 1968)

REVISION:

Figurs No, 2, contained in the Appendix of the
above mentioned report, has been revised,

Would you, therefore, please delete and desiroy
the existing Figure No., 2 and insert the revision
attached hereto,

Thank you,.
,,’/:% P} !f"g:s,
v /AT
MD/MaeF ¥, Dsvata,
et Messrs, B, B, Davis (2} SUPERVISING FOUNDATION ZNGIKEER
o &, Tregaskes For: ;
. W, Parren 4, G, Stermacg, ‘
s 4. Harkiewicz PRINCIPAL FOUNDATION ENGINBER
. B, Hobsritson

Seott

E, Gruspiler
» L, Forster
s 4, Singh

*

wwmpﬂmwm
£

Foundations Files
Gen, Files
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