


DEF’ARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

Mr. J. L, Porsier, From: Woandation‘Sectior,
Functio%mT Planning Engr., Materials & Testing Office,
setarn Region, Room 107, Lab. Bldg.

KINCSTGN, Ciotario,
AtTenTion: Dare: April 29, 1569

Qur FiLe Rer: , In reEPLY TO %AY - S, 395@

PB&LTEINARY FOUNDATION REPORT
For
Proposed Huwy. 417 - (Line 'D')
Vars Easterly %o Socuth Nation River
Structure Sites No, 1, 2, 3, 4, 48,
5, 6, 6s, 8, 83, 79 & 80, Tmas. of
»umbe ~and Russell =n3d Prescott
Diqtrlct No. § (Ottawa)
W.J, 68-F-88 -- W.P. 34-66 & 35-56

Attachad, we are forwarding to'yon,your Preliminarj
Foundation Investlgation Report pertaining to tihe above sites,
Presented in this report are the results of the investiaation,
togﬁthey with our general comments pertaining to the stability

of the appreachss and recommendations ?aga:iia* structure
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will prove adeguate for your iamnm sediate use Should you reguire
further data; or clarification of tn rensrt, pleass feel free
to contact this Office. '
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PB&LIMINARX FOUNDATION ELPO?T
For
: Proposed Hwy., 417 - (Line ’D‘)
Vars Easterly to South Nation River
Structure Sites No, 1, 2, 3, &, 48,
5, 6, 65, 8, 83, 79 & 80, Twps. of
Cumberland Russell and Prescott
Dlstrict No, 9 (Cttawa)
W.J, 68-F-88 -~ W,P, 34-66 & 35-66

i. INTRODUCTION:

The Foundation Section was requested to provida
‘prellm1nary subsoll information at the proposed crossings ,
along Huy. 41?‘(Line 'D'), namely, between Vars and the Quebec
Bordef, This portion of the proposed highway is approximately
52 miles in length, The request was centained in a memo from
the Eastern Reglon Functional Planning Section (Mr, J, L. PForster,
Regional Fuactional Planning Engineer), gated December 10, 1948,
An investigation wes subsequently carried out by this Sectiaﬂ'

to determine the subsoil conditions at tne crossings.

This renort presents prelizinary ;nf""zat* on on the
subsoill and g”ouv water conditions encountered at the proposed
structure, creeck and river crossings of Huy. 41?, located batwaep
Vars and the South Natlon River, Also included are reccmmequ»
tions pertaining to foundation design and stabllixy and settlement
of approach embankments, In addition, comments are mad° on the
feasibility of re-allgning the western section of tne proposed

highway, particularly between 71moggs and  Benoit,

Preliminary Foundation Reports have been prepared and
submitted on that portion of the alignment from Casselman easterly
to the Quebec Border (Bepor%s No, 68-F-89, 90 and 91).

2. DESCRIPTION OF THE SITES AND GEOLOCGY:

The proposed oligdmenf for Puy, 41?, from Vars eastprl
to the South “ﬁtiup River, is 1ocated in the Tonnsnﬁps of" Cunberlani;
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2., DESCRIPTION OF THE SITES AND GEOLOGY : (oaﬂt*d.}'..a

Russell and Cambridge, County of Bussell, The terrain is gently
undulating in relief, between about elevation 215 and 250; in
general, the surface elevation lncreases gradually moving in a
westerly direction. The land is basically belng utilized for
farming purposes; there are, however, 10calized_timbered'areas.;
- The surficial drainage in the area is quite poor, being provided
mainly by the South Nation River, located to the =zouth of this
alignment, A fTew trivutary valleys haverbeén dissected thrbugh
the overburden. The largest of these are ocsupled by the arms
of South Indian Creek. The overall depth of these wvalleys, in
the vicinity of the proposed Line, varies from 20 to L3 feet.,

This portion of the alignment is located in the physio-
graphia region known as the "Russell and Prescott Sand Plains",
In this area a mantle or cap of sand overlies extensive 5eposits
~of clay. ‘The sand is of deltaic origin formed by the Ottawa ,
River and 1ts northern tributaries. The thickness of the surficial
granular deposits generally range from 5 to 15 feet, The gradation
of the granular mentle varies from fine sand to silt,

The deep stratum of marine clay,; known locally as
"Leda Clay", was deposited by the Champlain Sesa, which_inuﬁdated
the area during the posfnglacial,period fcllowing the Wisconsin
Glacial Age. The thickness of the clay varies from 40 feet to
180 feet; in general, it decreases in a southerly dirsction. The
clay stratum is underlain by a glacial till; which is, ia turn,
followed by bedrocx. In the western portion of the alignment the
bedrock is composed of grey and black shals and dolomite limestone
of the Meaford-Dundas and Blue Mountain Formations, while in the
eastern portion 1t is limestone of the Trenton and Black River
Groups. ' ; ‘ o |

An excepbion to the aforementioned occurs in the Vars
area where glacial ti1ll protrudes to within a few feet ol '
ground surface, :

e e e e 3
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3. FIELD AND LABORATORY WORK:

One or more detailed sampled boreholes were put down
at each of the crossings, during the course of the investigation,
by a conventional diamond drill rig adapted for soil sampling
purposes, ‘ ‘

The location of the structure sites and borings are
showa con Drawing No, 68-F-884, located in the Appendix of this
report, -The location of the sites, and respective borings, were
provided by the Enginsering Surveys Section (Eastern Region).

The elevations gziven in the report, with the exception of Sites

1 and 2, are referenced to the ground surface contours given on 7
the County Nilitia maps (scale 1:50,000, contour interval 25 feet). .
The former sites are referenced to a Geodetic datum, i

Szmples of the overburden were taken usingkstandard
sampling equipment and technigues, Bedrock was proven at some
of the boring locations by obtaining either AXT or BXL rock core
samples, Laboratory testing was carried out on seleclcd samples
to determine the engineering properties of the overbuiden,

The subsoil conditions encountered at the boring
locations, are shown on the Record of Bdrelog sheets; & strati-~
graphical profile along the elignment has been inferred from
this data, and is shown on Drawing 68-F-884, In =2ddition, two
stratigraphically located soil sections are plotted on Drawing
68-F-88B, The results of the laboratory testing carried out are
shown on the borelog sheets as well as on Figures No., 1 to 13, ,
inclusive, 2ll of which are located in the Appendix of this report.

L, BUBSQIL CONDITIONS:

b,1) General:

The predominant stratum across the various structure
sites; is a soft to stiff sensitive clay to silty clay, The
thickness of the clay, in the area, varies from about 20 feet to
- 156 feet; it is most extensive in the region between Limoges
easterly to Benoit, This stratuz is overlsin by either of the
following: |

' ¢ 690 L" ’
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4, SUBSOIL CONDITICONS: ({cont'd.) ...

4,1} General: (cont!d.) ...

i) over the majority of the area - compact to dense
silty fine sand to sandy silt, between 5 to 27 feet in thickness;

1i} in the vicinity of the South Nation River and the
various creeX crossings - organic silt to organic clay‘betweea
L and 10 feet in thickness, ' '

The extensive clay stratum is un&erlain by competent
granular deposits and/or glacial til1ll, followed by bedrocit.

An exception to the above patltern was observed in the
immediate area around Vars, Here glecial till and bedrock pretruds
to within a few feet of ground surface.

: The stratigraphy encountered at the borings is plotted A
on the Record of Borelog cheets. A4 stratigraphic profile aloag 
the alignment; 2s well as two sections, were inferrsd from this
data'and_plotte@ on Drawings 68-F-884 and B, The subsoil en-
countéred from ground surface downward, is presented in the
following sub~sections: :

k,2) Surficizl Deposits:

4.2.1) Silty Sand:

The surficisl deposit across.the region, except in the
following areas: 1) in the vicinity of Vars and 1i} along the
north bank of the South Nation River, is composed of a brswn~td

rey sility fine sand to:sandy silt, The thickness of the denosit g
ranges from 5 feet to 27 feet, being con the average, about 12 feet.
Tne granular deposit has occaslonal zones which exhibift slight‘ g
stratification, Grain-size distribution curves, obtained on samplés
of the sand and silt, were plotted. 4An envelope'encomnassing,all
these curves, is given on Figure #l. The natural water content of
the deposit, determined from laboratory festing, was found to vary«'
between 20 and 30%. ' | '

.co'.’ks.
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4, SUBSOIL CONDITIONS: (cont®d.) ...

4,2) Surficial Deposits: (cont'd.} ...

4,2,1) 8ilty Sand: {cont'd.) ...

Standard penetration tests, carried out within the
deposit; gave 'N' values which range betwecen 1l and 53 bloxsfft.,
Wiﬁh the average being about 25 blows/ft. Based on these resuvlts,
it is estimated that the relative density of the granular soil
ranges from compact to very dense.‘

L,2,2) Orgaunic Silt to Organic Clay:

A deposit of loose organic silt with some sand, was
encountered in those borings vpult down through the creek beds
(Sites No, 5, 8, and 8 South). The thickness of this cover variss
from & to 6 feet, ‘ |

A floodplain deposit, composed of stiff to firm grey
brown organic ¢lay to orgzanic silt, -is present along the west
bank of the South Nation River (Site 80 - B,E., #2). The corganic

~matter; which is zpproximately 10 feet in thickness, is surficlally

covered by 8 feet of very stiff to stiff clayey silt. A laboratory
test indicated that the organic content of the organic subsoil is
approximately 17 percent (by weilght),

L,3}) Clay to Silty Clay {(Sensitive):

Underlying the surficial deposits, except in the viecinity
of Site #2, is the vredominant stratum across the area; this

stratum is comyposed of a sensitive marine clay to silty clay

)
}-.h
p
i
#‘b 3

a trace of sand. The thickness of the cohesive soil va
17 feet at Site #1 to 158 feet at Site #%. 1In general, the c
is most extensive in the central portion of the alignzent, namely,
within a nine-mile streteh encompassing Limoges, Gagron and Benoit,
At a few locations the upper 3 to 5 feet of the stretum has been
desiccated. The depcosit is basically grey,in éolour;'therc_are‘

however, numerous reddish-brown lamimations throughout. Eandon

. % e vz 6




L, SUBSOIL CONDITIONS: {cont'de) o..

L,3) Clay to Silty Clay {Sensitive): {(cont'd.) ...

sand and silt partings and scams, up to 5 inches in thickness,
were encountered within the derosit; the frequency of these zones
generally increases with depth. Grain-size distribution curves,
o)

i
obiained on sesples fr

m the stratum, were plotted; thne results
n :

are presented in envelope form on Figure No. 2.

Atterberg limit tests were carried out on representative
sampleg of fhe clayy the resulis of this testing, which are given
on the Bereslog shsets, are sumparized on the Plasticity Chari,
gure No, 3. The results indicate that the liguid and plastic
mits vary from 27 to 82 {average L&) and 16 to 25 (averaze 22),
spectively. From these values, it is estimated that the stratum
inorganic with the plesticity belng typically in the intermed
to high rvange. The natursl molisture coatents range from 25 to 8¢
percent; these values correspond to liguidity indices between

a

The field aad leborsbery undrained shear strength results |
o t

'S, . The results of ithis

o 1 undrained shear strength of the stratunm
generally varies; in a linear fashion, from as low as 400 to 500 .
p.S.f. nesr the surface to as much as 1,700 p.s.f. with depth. AL
a few sites, notably Sites &4, 6 and 80, the undrained chesr strength‘

is somewhat higher in the upper portion of the dsposit, having a
minimam shear strength of 700 p.s.f. Based on these values, 1t is
estimated that the consistency of the stratum; over the majority
of the area under considerstion,; is soft, increasing with depth;

to stifr. At Sites 4, 6 ard 80, howsver, the consistency range

w

from Tirm to stiff.

The consclldatﬂoq characteristics of the stratum were
deternined by carrying cut a series of 1aboratory consolidation
tests, the resulis of which ars shown a3 Void Balio vs, Pressure
plots on Figures 7 to 13; inclusive, The results of this testing'

inGicate that the clay is preconsolidated in excess of existing

¢ s s s ?




~ &, SUBRSOIL CONDITIONS: (cont'd.) ...

4,3) Clay to Silty Ciay (Sensitive): (count'd.) ...

overburden vpressure by approximately 400 to 800 p.s.f. in the
unper portion of the deposit, increasing to as much as 2,000
,p.S.f. in the 1or er, more hsavily consolidated vortion. In th

W

vicinity of the creek crOSSings, however, the nreconsolidation'
~1s often between 1,200 to 1,600 p.s.f. in excess of existing
overburden pressure, the overburden vressure belung combuxed ﬁith
resvect to the creek valley floor. The relatively high values
given for the initial void ratio (eg) and the co¢nression index
(Ce), are within the normal range for such values obtainsd from
laboratory consolidation testing on sensitive "Leda Clay".

L,L) YTower Deposits:

L.Q,l) Sand angd Siltv Sand s

At & few sites (No. 1, 4, 79 and 80) ths sensitive clay
is underlain by a compact to very dense granular deposlt, &hibb
~varies in composition from a ~rave11y sand to silty sand, The
thickness of the granular zonn is generally about 4 to 6 feety }
however, at S te 79 it extends for a de pth of 14 feet Grazv-oibe‘
distribution curves, for two typical samples obtained from the
devosit, ars shown on Figure #4, '

b.4.2) Glacial Till:

, The clay stratum snd/or the aforementioned granular i
deposit, is underlain by & glacial t11l composed of a heterog cneousﬁf
mixture of clay, silt, sand and gravel, Where 9enetrated,'the ;
thickness of this 690031t was found to vary between 5 and 22 feét,~ : 
being tyvically about 10 feet. The matrix of the till is generally
cohesive ~ l.e,, a clayey silt binding,sand,and,gravel,*’herea,ré;E
however; random zOnes within the deyvosit where the matrix is
basically granular (silt sand and gravél}, such arens are non- .
cohesive in nature. The range in the grainnsize'gradation_of'thisfA
'Subsoil is indicated by the envelope shown on Figure #5.

s.ecie 8- 8 i
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L, SUBSOIL CONDITIONS: {cont'd.)} ...

4,0} Lower Deposits: ({cont'd.) ...

stsy carried out on the more cohesive

e
portions of the glacial till, are summarized on the Plasti

=~

Chart shown on Figure #5. The results of
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this testing indicates
that such arcas zre representative of an inorganic elayey silt of

low plasticity. The natursl watser content of the stratum is

Based on the resulis ol T
ance testing, carried oui kithin this dep
ted that the consistency of t
tiff to hard range. The relative density of the nou-cohcsive

8 s
porticns is considered to be dense fo very dense
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5. GROUNDWATER CONDITIONS:

Groundwater level observations have been carried ocut
during the period of the investigation in: i) sealed pieczometers
installed in some of the boreholes, and 1ii) the cpen holes at
the remeining boring‘locations. The observations are recorded
on the borelog sheets and summarized on Drawings Nu, 68.F-8BA |
and B, The resulis of the measurements indicate that the piezo-
metric groundwater level, withirn the surficial cdeposit and under-
lying clay stratum, is between 2 and 12 {eet below existihg~gr0uhﬁ
surface, being typically about 5 fest.

Piezometers insirlled in the glacial till indicuted the
plezometric groundwater level within this deposit is between
8 and 22 feet below existing ground surface, which repressnts

’s\s

level some 3 to 17 feet below the level recorded in-the ov evlyirz‘

deposits. This would indicate that thers is some doi amArd drainage

through the relatively impervious clay siratum into the underlyi
more perviocus glaclal till,

6. DISCUSSION AND RECOMHUENDATIONS:

 Proposed Huwy. L17 {Line 'D*), will be a 4-lanc highusy
incorporating a wide wmedian, The discussion preseanted herein
is apolicable for that vortion of the alignment of the proposed

highwsy from Vars easterly to the South Nation Biver,
g y ,

4 number of structures are proposed at the crossing of
417 and various County and Tounship roads, namely, at', :

Sites Mo. 1, 2, 3, 4, 6 and 79. It 1s understood that these will
be undervass structures, In addition, Huy. 417 will cross ereek
valleys at three locations; theses ars designated as 3ite Nos, 5,

7 and R, Forther; a structure will be necessary where Hwy, §1°,~
crosses the South Natlon River (Site No. 80). At this stage t
profile grades, as well as other perfinent deslign data for the

faus
. various crossings, has not been finalizesd.
< F ]
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.1) General: (cont'd.) .

Prelimlnary recommendations nwrtaining to sty ucuure
foundations, as well as stability and settlement of apcroach
fills, will be given in the Sub«sections to follow, For
vresentation gurnoses, the sites will be discussed in these
groupings:

Sub-section 6.2) Structure Site No, 1
K 6.3) Structure Site No. 2
" 6.4) Structure Sites No. 3, 4, 6 ana 79.
n " 6.5) Creek Crossings - Sites No, 5, 7 an578,‘
i 6.6) South Nation River‘Crossingr~ Site 80,

In order to lmprove the fouandation conditions along
that portion of Line 'D', between Limoges and Benoit (Sites &,‘5;;
&, 7 and 8}, a re«alignmeht is being considersd; this're-alignmeni-
will be to the south of proposed Hwy. 417, Line 'D', A discussion
on the feasibility of such a re-alignment, as far as foundation
conditions are concerned, is given in Section 7. 4£lso incluéedir 

in this section, are detailed foundation recommendations at thres

possible alternatc crossings, designated as Site 4 Scuth, 6 South

and 8 South,

6.2} Structure Site No, 1:

Preliminary design information indicates that, in the
vicinity of fhiS‘cvvssinz; the‘nrafile grades of Hwy. 417 and
the County Road (to Vars) will be aporoximately at elevations
250 and 271, TGSU”CtiVGLy, with the aatural ground being st aoout
elevation 248, This being the case, the maximum height of the

aporeach f£ills will be 23 Teet above existing ground surfaca.

Presently the Regional Functic 121 Planning Section
indicated that four possible aloernase~crosc1ngs are besing
considered, namely, County Rd. alignments '4% to 'D',‘with ’A?
being the most weosterly and 'D! the nmost easterly. The lozations
of the alteruate crossings ave shoun on DﬁzWi&g;éB—F»SBC.'

”6-;.’"’: 11
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6. DISCUSSION AND RECOMHENDATIONS : {cont'd.) ...

6.2) Structure Site No, 1: (cont'd.) ...

The borings (B.H.'s #1 and 2), out down bafore the
aforementioned information was available; vrovide the subsoil
conditions for alignments 'B! and 'C' only. At these locations
betwgen 17 and 19 feet of soft comuressible clay was encountered
al a shallow depth below ground surface. The presence of this
deposit makes it necessary to take stsps to ensure ths ovsrall
stability of thes avoroach embankments, It is believed that these
conditions will prevail at alternate alignments TAT, "B and 107,
The foundation reccmmendations, ai these locations, are presented
in tabular form as follows:

$ ¢ 0 09 1?‘



FOUNDATION RECOMMENDATIONS - SITE No, 1
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd,) ...

6.2) Structure Site No, 1: (cont'd.) ...

County Road alignment 'D' ig located due east of the
intersection. Based on available geologiceal information, it is
knovnn that at some point in this immediate area, the underliying
glacial ti1l and bedrock begins to vprotrude near ground surface.
It is considered, therefore, that there is a possibiiity that the

thickness of the clay could be much less at alignment 'D' than st
the other alternate alignments which are located to the west, In
this regard, the Foundation Section will carry out a suvnplementary
investigation at alignment 'Dt.

6.3) Structure Site No, 2: .

At this site the competent glacizl till and bedrosk

extends to within a few feet of ground surface. No fourdation
oroblems are contemplated. Detziled recommendstions are presented

in tabuler form as follows:

. 0 8 % @ lig'
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-
.

or, alternatively,
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section chosen,

22!
(Slope
2:1)

in +he

ficial organic matter
sub excavated as reoommerded

”Remarks“ column.

of un Lo 3! of

surficial =~
organic matter,

‘Backfill with

u*tanle

B 8,' aﬂuxa""

macer J.a'.!i

cont'd.

veees 15

.

= hE




- 15

Caﬁtide) ‘e 2 @

o~

6, DISCUSSION AND RECOMMENDATIONS

6.4) Structure Sites 3, 4, 6 and 79:

6.4.1) General Comments:

As discussed previously, the structures at ths ahove
sites will be of the underpass type. It is understood that the
apyroach fills proposed will be of the order of 22 feet in
height. The subsoil at the respective crossings have one thing
in common - i.e., & deep deposit of clay (between 77 and 157 feetl
in thickness}), located at a relatively shallow depth bslow ground
surface, '

The presence of the soft compressible clay regquires
that steps must bes taken to: i) ensure overall stability of
the approach embsnkments, and ii) to limit the consoiidaticn
settlement induced in the foundation subseil, to tolerable limits,

This, in fact, was the case at other sites,; previously investigated

where similar deposits exist, Two such Sites, on which detailed
reports have already been submitted, are the Hwy, 417 crossings
at Anderson Road (67-F-112) and Seventh Line Read {(67-F-113).

At these sites {in the final design stage), 1t was deemed
necessary to limit the fill helights to something considerably
less than the helghts origlnally proposed in order to keeyp the
settlement within tolerable limits, Such measures, however,
made it necessary to drastically increase the span length of the
structure -~ i,e,; the adontion of a multi-span structure, It is
most probable that similar measures will be required at the
majority of the sites discussed in this sub-seciion.

= - * e e % F 1~6
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6. DISCUSSION AND RECOENMENDATIONS: (cont'd.) ...

6.4} Structure Sites 3, 4, 6 and 79: {cont'd. )

6.4,2) Foundation Recommendations:

The thickness and strength-~compressibility character-
istics of the clay stratum vary from site to site (refer to the
Borelog sheets in the Appendix). Therefeore, the

3) overall stability of the embankments,

11) the induced cousolidation settlements in the
foundation subsoil, and

i1i) 1length of piling reguired to suonort the foundat ions,
will also very. Recommendations pertaining to foundation dssign

at the various sites, are presented in tsbular form as Tollows:

17
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FOUNDATION RECONMENDATIONS

S No. | = . ' - 3 ‘
Site No. | B ECOMNHKEUWNDATI O NS
{Aonrox, |
Tord ot i 5 " R S :
LHAE Y s } ﬂlck 18838 ; :
STO&ﬂi i of Clay STRUCTURE , ‘ . EMBANKMENYS - ~ Remarks
Elev i tratum ) . X - . ,
S A | S,ET N (Height of Fill Proposed = 22f)
N s ¥ § A Le g : ‘
3 Piers and fbuitments: Stability: : | Consideration
e x i a 1 V&
grd-bzaring pilles driven to 1) Pil1is vop to 1&: {(with 2:1 Dhci~dtb
N - ~ s s o807
vractlical refusael within the 3lones) will be stable, given O,
zleeial £i11 or to hedrool T : construeting
zlacial $1l1 or to bedrock, I ; h
. . ; 2) Fills in excess of 14}, will the avoroach
- Geslgned {or maX, cavacity reguire berms in all directions. f;lls nrior
of the pile szsgction cheosen i to construction
s . - 2, 1 2317 h- / 4 S £
at pler leocations. mid-height berm of L0 WlLs of the struc-
s . X be required for a fill height ture founda—
‘Note: Capacity of niles of 22'., (F.9, > 1.3) %f; i;no“’er'
. . , = long in order:
! suprorting abutments may EO ;Tnlmi”e
+ 2 x A £
nave to be reduced in order Probable Consolidaion Settlemams s It
-~ 5 o s B FICoaoLe LONSOLICavLior egiiemens: ChE. poST -
to allow for negabtive skin - : iis
frictional affects.) censbruction
PAACLADGAL CLIC0L 5. 1) 14 £111 (2:1 slopes) - settlements,
1-1/2' 4n 2 years,
3% in 25 years {(Max.).
2} 22% £111 with 2 berm length of
: Lot at mid-height -
i
! 2% in 2 years,
7-1/2% in 50 years (Max.).
COR"'ua s ee e 18 §
b

~3

o



Site No.
Ap DIOX, :
Exlst, Thickness o sl S
Ground of Clay STRUCTURE \ ;ENBANKVENTS‘ Remaris
Zlev, ) tratun L E o U ¥ ,
(et ) (£s.) ‘(Height ef Fill Pronosed 22?)~
& 158" , Plers and Abutments: Stability: | uonsidexaticn
L2331 ) ' o i ) should be '
2 b Bnd-bearing piles driven to 1) Pills up to_ 17' (Wlfh 2:1  given to ,
practical refusal within k81036u) will be stable.. constructing
o . 1 S S 5
glacial §111s e 2) Fills in oxcess of 177, will f?ilzagi?iibto
- ces:.gnea er max. camcity : ‘I‘eQ uire DSI‘Eﬂo 1‘3 all direct*“ons. CO"IQLI’H;%_OYL ‘
not t“gr“§~e ?fgticn anosen - a mid-height berm of 30' will |Of the struc
@ ocations, be reguired for a fill aeigb ~{ture founda-

. ity

{Note: Capacity of vpiles
stopoorting abutments may
nave teo be recused in order
bo allow for negative skin
rictional ePLecto.)

of 22',

‘1--.1} -

(F.u. Z

7Proba“1e Conso?idatlon Settlementf:

1)'17'>?%11,(2~1 slopes) -
Hx-?/2’ ;n 2 years. 7
2-1/2% in 25 years (Max.).‘

2) 227 £111 with a berm length of
301 at: m*d hezgn* -

FSERON

*in 2 years.
in 50 Jea“s (Max.).

&

1 %ions in order’

to minimiZe
the nest- S
construction

‘settlements,

‘-« ow b0

contid,




FOUNDATION RECOMMENDATIONS

=

glaclial till or to bedrock.

~ estimated tip slev, 1035,

- designed for max,

of the plle section chosen

at pler locations.

(Note: Capacity of vpliles
suppcrting abutments nay
navs ‘0 be reducad in
te allow for nsgative s&ln

frietional effects, )

2)

e 1 oo avers

req

v 8wy

Fills in excess of 18!, will

vire berms in all directlions.

~ a nid-height berm of 30' will

be reguired T

22°%,

of

(»,8, 2

Probable Consolida

or a £1il1l helight

1.3)

tion Settlement:

1) 18" fi11 (2
~1/2' in 2 years,

:1 slopes) -

=ite No. R E C N D4 T I O N S

[Approx. !

Zxist, Thicknn ss -

Cround STRUCTURE EMBANKNENTS Rema ks

Elev. )

(£r.) (Height of Fill Frovcsed = 22')
6 Piers_and Abutments: Stability: Considerztion

(225 i} should be
End-bearing viles driven to 1) Pills up to 18' (with 2:1 civen to
practical refusal within slovpes) will be stable. consgiructing

tne apoproach
flﬁla orior to
trzction
qtruo-

O
Q
]

B3 s @ t“f‘ (u
9]

tio

3t in 50 years (Max,).
2) 22' £il1l with a bern length of
| 30' at mid-height -
! 5 2t in 2 years,
g § 5% in 50 years MaX, ).
onttd, s.... 20

“n 6"{.«.
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FOUNDATION RECOMMENDATIONS

Site No,

ADTrOX,

ep—

EMBANKMENTS
Fill Proposed

Remarks

[,

{with 2:1
will be stable,

in al directions.

i1l height

3

tion Settlement:

E -0 M- M E N D AT
STRUCTURE
Helght of
iers and Abutments: Stapllity:
iles driven to 1) Fills up to 13!
sal within slcpes)
. ‘ 2) Fills in exce
“in elev. 110 require berms
for max, capacity | - a mid-helight berm of 45! will
tion chosen be *vqulrud for a
Sa of 22
of w»iles :
ments may Probable Consolida
ed in order
ative skin L) 13+ ¢
chs.) .
tin 2
2) 227 111
457 at
2' in
67 in

(2:1 slopes)

kN
2=1/2' in 30 years (Max.).
2

with & berm length of
aid-height -~

Consideration

should be

given to
constructing
the avproach

fills nrior %o

construction
of The stric-

cont'd, onaeie

02




6. DISCUSSICN AND RECOMMENDATIONS: (cont'd.) ...

6.4) Structure Sites 3, b, & and 79: (conttd,)

6.4.2) Poundation Recommendations: (conttd,) .

If the £1ll heights are limited in order to mntrol“the
consolidation settlement (Case {1} in the ta le ), and if stz
construction is adopted, as recommended in the "Eemarxs"\column,
1t may be beneficisl to place a surcharge fill on the embankments,
4 surcharge i1l would accelerate the timewrate of settlement,; and
by so doing, reduce the post-construction maintenance veCULremﬂnts.
Such a technigue is being employed both at Anderson and. Seventh
Line Roads.

Uy
[
-
o

6.5) Creek Crossings - s 5, 7 and 8

ent of Hey. 417 will cross creek
valleys at the above sit . Zarth embankments will be construcsted

-

over the erezek valleys, with culverts being constructed in the
valley floor, underneath the embankments,

These sites are underlain by the soft compressibile clay
stratum. The Feasiblility of emvloying earth fills wiil, thersfore,
be dependent on the following co-related factors:

1) the depth of the valley - i.e., the height of riiy
reguireds

ii) the strergth—corswesszoillij char c+er1Qilcs of tbe
clay.,

Both of the aforementioned will determine the overall
stability of the £ill sections as well as the magnitude of the

consclidation settlement 5nduc2d in the foundation subsoil,

=

Stability ang thtlement analyses were carried cut; based
on the conuemnlated helght of fill at the various crossings; these are

presented in the following table:

€ 0. 0.6 8 22




- RECOMNENDATIONS - GREFK VALLEY CROSSINGS

PR - E M B rACSN KN E N D sa=
Site No, e SR 25 - :
; , Stability f , :
{Approx. Blev. Height of Fill (Length of N . Consolidation Ssttlement ‘Bemarks
hd -~y _! v_;\'} - N -y naa ‘_ P ; , ‘_. T R Wk i Y
Valley Floor) (2:1 Sio?es) Mid-helght (Max. under Centre-Line)
(r&.) Berm Reguired) T e , :
~ : : L ‘ Require sub=~
101 10 /27 n X ears . (Max, RS
e e e o e e SRS S ,/ H0-13 year »( %), excavaiion of
b ; B ‘ up to 6% of
. 15t : ‘ 25! 1t in 2 years , ‘ 5 surficial :
(213 0) ‘ - a A N Orzanic matter.
- - ¢ 4 LB . i
, . 3 1/2 in 30 years (Max.) Backfill with :
suitable granular
material, i
s Y] 1 : 1 3 3 TN Mo Y ’
3 25" 5 1/2 in 5 ycars (Max.)
o4 o - i e e e e o o G e i o s oy b e o s s e o o o B, S o e - g o P
(173 ) | 30° 15t 1t in 18 months S ,
v - ~ ame a8
1L1/20 0 in 10+ s {(Mayx. =3
; 1=1/2' i 10 years (Max.) ahove,
3451 201t : 1-1/2' in 1 year
‘ 3! .1 10 years {(Max.) :
Note: Gully Site No, 7 located immediately to the wes: of 3ite No, 8 = Similar

conbt'ds seses 23

44
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6. DISCUQSIOY AWD BUVGE E TIONS: ,{cOnﬁ'd,)‘.n.

6.5} Creek Crossings < Sites 5. 7 and 8: (Cont‘d )~

At this stage the tyne of culvert 30ﬁt°mnlated is not.

knbwn. ‘The precedlnc table WllT enable the de81gn¢r to cnoasef,
‘,the aporopriate type of culvert, taklnE into consideration the

magnltude of the 00581ble se»t‘ements If a flexible tyn° of =
culvert is nramo<od, sufficient camber should be provided ?o,

aocommoﬁﬁfa the anticivated differential settlements, Alterns-

tively, i GXCESSIVE ‘settlements cannot ba tolerated on qu Ll?,

the above entloaea crossings could be bridged by = mu1t1~ssan

'sﬁruotUre, The bructure foquatlons shdu?d be supported on

end-beg rln&knlles driven to bedrock; the vile tip elevations -
can be inferred from the Borelog sheets, The associated agnroaCﬁ"f
" fills will be nominal in he¢gh» and thus stability and sataiemeat{
problems are not rontemnlaueu*

6.6)  South Nation River Structure Crossipng - '8Site BQO:

The structure crossing of the South Nation RHiver is at
a2 voint south of Casselman. The mayimuna helght of rill will
along the west approach to the structurey this £111 will be of

the order of 15 feet. The banks of the river and aporosches are
underlain, at a shallow depth, by uo to 50 feet of compressible
clay. ' n

,Preliminary recomnm ndatiOﬁs neroainang to the structure
foundations are greoented in the folloelng table:

e e e 21}(




FOUNDATION RECOMMENDATIONS - SITE No. 80

R E C O M MEND DU AT I 0N S5

STRUCTURE o EMBANKMENTS { -
Helight of S : ; § Hemarks
Approach FL11° - Comments
{Assumed ) ‘ ‘
N Piers and Abutmenbss: ; | No stability problems for The Jrgenic
108 < p 15! standard 2:1 slopes, “materizl on
. End~bearing viles driven (Sloves nrovided organlic deposit on the wogt
vO to bedrock - : b west bank of river treatsd approach ~
208 * anorox, tip elev, - 2:1) as Giscussed in "Remarks" should be sub-
144 to 150, colunn, ‘ - excavated and
- designe4 fo}'\ maex., ba?kfilled ‘;‘Iith
cavaciiy of the pile ' Probable Consolidation sultable
sectlon chosen, Settlcment ¢ granv.ar

material,
‘ 1/2% in 1 year. . - ‘
/ J ' (Note: The limits
o3 o 8
1t in 5 yeers (Max,) { and enginsering
ovronerties of
“this deposit

during final
lanvestigation
nhase, )

\J"

cont!d. * & A D 2

o

e ,,f‘,z
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7. BE-SLICHMENY OF HWY, 417 (LINE 'D') - LIMOGES TO BENOIT:

7.1) General:

Duvring the courss of ttzs preliminary investigation,
it was discoversd that the thickness of the soft c¢iay strafum
generally dscr
thickness of t

improved foun ti ver

% s lun & southerly direction, A reduction in
he clayfst«atam is generally associated with
formance since, for a deposit of similar

sbrengbﬂ«cc§w essibility characteristics, the

i) induced settlement is reduced (embankmsnt lozding);

and .. o .
ii) the pile lengans required are less. This beir

L
the case, = southerly re~alignment is being congidered in &

region where the clay is most extensive, namely, between Limoges
and Beuoit (Sites 4, 5, 6, 7 and 8)

A reconnaissance of the ares pointed out that:

a) bedrock outcrons at a vpoint some 1-1/2 niles south
of Site 4, a2 site at which 157 feet of clay w=

&

[}

&)

3

Q

o

o
o]

i~y

o

£
L]

b) the creck valleys encountered along Line iP* of
Hwy. 417 (Sites 5, 7 and 8} decrease in overall depth in a
southerly direction.

Both of the aforementioned seem to infer that, as 7=»
as foundation conditions are concerned, such a revision may be

-

both practical as well a=s economical.

Because of vproperty and other related considersitions

it would not be feasible to siift Line 'DY far enough in a
southerly direction to intersect the bedrock outerop, Based on
this fact; 2 preliminary investigation was carried out at %
sitesylocated a%eng a possible intermediate re-alignment of

Twy « L17; these‘are designated gs Sites 4 South, 6 South,~and‘
6 South., Tynical stratigraghic cross-sections are presented
on Drawing 63-F-88B, ‘

O

~
e 9 08 Z
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7. RE-ALIGNMENT OF HWY. 417 (LINE 'D') - LIMOGES TO BENOIT: ;
: k (cont*a.} ...

7.2) Foundation Recommendations:

Sites % South, 6 South and 8 South are all underlain
by ths soft ocmpressible clay stratum, At the formsr two sites,
the thickness of the clay, however, is cousiderably less than
at the locaticn of their more northerly counterparts; for
instance, at Sites 4 and 4 South, the deposit is 158 and 90 feet
thick, respectively. At Site 8 South {(creek crossing) there
does not ssem to be an appreciable change.

Preliminary foundation recommendations are presented
in the tables to follow:

*® 0 & 2?




FOUNDATION RECOMMENDATIONS

Thickness
of Clay
Stratum

e
LU .

N D A T I O N S

EMBANKMENTS
(Height of Fill Proposed = 22!')

Remarys

90

Plers and Abutments:

End-bearing piles drivean to

bedrock.

- estimated tip elev, 118,

- designed for max., cavacity
of the ovile section chosen at
nier locations,

(Note: Capacity of opiles
suvporting sbutments nay
have to be reduced in order
to allow for negative

skin frictional effects,)

Stabili
1) Fills up to 147 (with 2:1
slopes} will be stable.

2) Fills in excess of 14', will
require berms in all directions.
- mid~height berm of 65' will
be reguired for a fill height
of 22,
>

(F.8, 2 1.3)
robable Consolidation Settlement:

1) 1k £ill {2:1 slopes) -
1-1/2t' in 2 years,
k-1/2% in 40 years (Mex.).

2) 22® £ill with 2 berm length of
651 at mid-height -

Consideration
should be

given to

constructing
the approach
fills vrior

to construction
of the struc-
ture founds~
ticns in.order
to minimize
the post~
construction
settlenments,

2-1/2" in 2 years,
9t in 40 years (Max.)
contld,s  Jises

28



FOGNDATION RECO’N&ADATIONS

¥
»in

R E C O H

N D A T I

<]

1§

N 8

STRUCTURE

EMBANKHMENTS

(Height of Fill Proposed = 22')

s

Plexrs and Abutments: biiity:
End~bearing piles driven to ) Fills up to 15' (with 2:1
oractical refusal within slopes) will be stable,
elacial t1il -

PRGN S ; 2) Fills in excess of 15! w11’

- estimated tlp elev. 115, require berms in all directions.
- designed for max, cavaclty - a mid-height berm of 40' will
Fal a s N . .

of the pile section chosen be required for a £ill height
at pler Locations. of 2274, :
> 4
PS5, = ~L-3)
(Note: Cavacity of pliles ( sTe =
Sunnort ing abutments may Probable Consolidation Settlement:
have to be reduced in order ns
g‘ 1) 14 £111 (2:1 slopes

to allow for aegug;
skin frictional effects,)

et

1-1/2' in 2 years,

Ly in 30 years (Max.)

22V i1l with & berm length of

40 at mid-height -

2-1/2'" in 2 years.

73 in 30 years (Max,)

Consideration
should be
giveﬁ to
ceonstructing
the =zporoach
£11ls prior to
congstruction
of the siruc~
ture founda-~
tions in order
to mininize
the noste~
construction
settlenent e,

™D
O

Coﬁt?da ‘o8 s a

= 82



RECOMMENDATIONS - CREEK VALLEY CROSSINGS

-— 5 M B &4 N K ¥ ) N T e
Stability
Helght of Fill (Lengtn of Consolidation Settlement Remerks
P ::-\'_::- q-'\ s A . - bhrs -~
(2:1 Slores) Ale-helgat. (Max. under Centre-Line)
(£, Bern Hegulred)
Hegulre su
20! 5t 1/2* in 5 years (Max.) excavation
_____________ e e s e - e m e m—— . mm - m— e e, . e——— - Un 05 fge
of surficlia
251 15 - 3/L' in 2 years. P osuTiig
organlic me
1-1/2* in 15 years {Hax,) - RPackfill w
suitable
granular
material,

6z -
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7. BE~ALIGNMENT OF HJY. 417 (LIRE 'D') - LINOGES TO RENCOIT:

{cont'd,) ...

o

7.2) Foundation Recommendations: (econt'd.) ...

It is interesting to note that at Sites 4 South ang
6 South, the consistency of the upwer vortion of the cohesivé
stratum, is sofiter than at the respective northerly sites along
the existing alignment, As indicated in the tableg, this would
ma¥ke it necessary to limit the fills at thess alternate sites
to even 2 lower level in order to control the settlement and
improve the stability. The pile lengths reguired to supporit the
foundstion slements would, however, bz considerably less; for
example, the estimated plle lengths required at intermediate :
pier locatiouns, would be approximately 185 feet at Site 4 compared
to 108 fee® at Site & South.

It can be stated that the final decision on wheihsr or
not a re-alignment, of the section specified, is warrsstcd
will alsc be devendent on other factors, such as uproperiy con-
c

siderations,; et

It should he stressed that this revort is of a
préeliminary nature, & complete foundation investigation will
i1 the structure sites, when design detailis

becoxs available,

# 0 ¢ 0 ¢ 31



~ 31 -

The field work for this project was carried out during
the periods of December 10 to 20, 1968, and January 2 %o
February 5, 1569, under the supervision of HMessrg. W, Buttoey
Project Foundation Zngineer, and B, T. Darch, Senior Foundation

Engineer,

This report was written by FMr, Davch and reviewsd by

Mr. M. Devata, Supervising Foundalion Engineer,

The eguioment used was owned and operated by
F, B, Johuston Drilling Co. Lid.
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%m oi-m—‘e (REV- 1969)

OFFICE REPORT‘N SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1-SITE 1

FOUNDATION SECTION

joB __ 68-F-88 LtOCATION Hwy. k17 (Line D) Refer to Drawing 68-F-884 ~ ORIGINATED BY _ WH —
W.P. 35-66-01 BORING DAD®_ Dec. 10, 11, 12&13, 1968 = COMPLED BY YK
‘DATUM __Geodetde  BOREHOLE TYPE Washboring - NX, BX Casing ~ AXT Rock Core  CHECKED BY st
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ——— W,
S0IL PROFILE SAMPLES |, |BLOWS/FOOT PLASTIC LIMIT —— w, -
— ol =z ) WATER CONTENT—- =
o = Q1 O [srEar sTRENGT PEF ) w w iz
ELEV. Ef ow w g o BE P'_»_._ w L gg REMARKS
e DESCRIPTION :, s a. § 5 O UNCONFINED + FIELD VANE O
DEPIH =~ 2 > 2 > ® GQUICK TRIAXIAL X LAB. VANE WATER CONTENT % ¥
247 * Ground Level oS 2 = koo 800 1200 1600 2000 20 ko 60 pC.Flarlsa.si.
215 0 [Clayey Bilt (Topsoil) [Z7] 1 [ SS | 12 | '
Desiccated Crust ¢ 20 Ll 33
2.0 Deplocated Crusty R ST M = 2h3.1
2h1.0; T Stiffy” 210 } | Jan. 21/69
6.0} Clay to silty clay, 3158 P
trace of sand. PZRNE R ‘&;5 | S o
(arey)
i S 1 W | M +:”5 = !
“ ’d . +87 H
o Soft to firm ™ | M &
- 228.0 7 e 783 ‘
19.0 Gravelly sand, trace ;
of s1lt. (grey) 1..55 &t i ° |
3.0/ Dense, - g
2L.0 {Clayey silt with sand | |
4 gravel (Glacila Till 8 85| 78 20 . : i
o 215-5 Hard ( ) L ALIES S i o] F—%ﬁ E
315 2.5% ; i !
11{AXT | poe! ‘ ; .:
0.5 Fractured 210 ;
Fpa s e s — o S— 1 i
['36.5 | Shaley dolamitic 12 axT | 508! - ;
1 So% :
(Grey) 3 4x¢
‘ . W iaxT |93%
200.5 Sound 1 | oo |
“I'h6.5 | End of Borehole t ~
| |
i ! ! |
o o
| 4 ?
i |
| ! |

20
19-5 % STRAIN AT FAILURE

10




FORM os-m‘ze [REV 1969}

OFFICE REPORWN SO EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No.2-SITE |

FOUNDATION SECTION

jos __ 68-F-88 - LOCATION Hwy. 417 {Line D) Refer to Drawing 68-F-884 _ ORIGINATED BY _ WH -

WP  35-66-01  BORING DATE  Jan, 21 & 22, 1969 _ COMPILED BY VK

DATUM _ Geodstic BOREHOLE TYPE Washboring - NX, BX Casing _ CHECKED BY :

DYNAMIC PENETRATION  RESISTANCE LIQUID LiIMIT W
SOIL PROFILE - SAMPLES . lslows/FooT PLASTIC LIMIT =, >
5 gl = ) , ) . WATER CONTENT—m-w “=
1 & rd Y SHEAR STRENGTH PSF wp w 37
af w , y ey w i =2 REMARKS
ELEV DESCRIPTION ~1 2 & O UNCONFINED + FIELD VANE - © - =
DEPTH U5 > g 2 | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
247 + | Oround Level i 2 @ koo 800 1200 1600 2000 : PCElGR SASL CLL ]
2h % Sandy Silt (Topsoil) [~ ,
. _23%:5 Desiccaggifgrust ATt Z WL Big

"33 g1ay to pilty clay. | open BH.
Clay to silty clay, 57U F TR 2h0 x ! _y 23%.
trace of sand, +8h i _‘ =
{occ. pertings of silt 3 TP ™ 4 ol 0§ C 10 13366
& sand throughout} i
(Grey with rea-brown |7/ L TP | P +58

tions 5T o R ) 99
230.0 | soft to firm = 230 ;

17.0 | Clayey #11t with sand| | 5513 ? § _
& gravel (Glacial Ti11) |7 "S5 | 28 | o | 30 kb 25 11
(occasionsl zones where ‘ ; ; | ‘
the matrix ie a silty| |t ; i i
sand binding gravel) || ||-0— 55 | 50 pg | 3

(Grey) 1 1 5

1236.5 | Very stiff to hard. ARSI 74 : |
30.5| ¥ End of Borehole !
s
| 210 r "

i :

i |
; F | :
| ?

. i §

: ! | :
? i {
i : | :
| i
L i
: | 5 | |
: |
N L
j | % ;
] | L
| L | L |

20
L--5 % STRAIN AT FAILURE
10
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FORM oa'-m-‘o (REV. 1969) OFFICE REPORT&\I SOIL EXPLORATION . ,.
o i
DEPARTMENT OF MIGHWAYS~ ONTARIO !
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE FOR SITE 2 FOUNDATION SECTION|
Jos . 68-F-88 LOCATION Bwy, 417 (Line D)  Refer to Drawing 68-F-888 . . ORIGINATED 8Y  WH - '
WP 35.66-01 BORING DATE  Dec, 16, 17 & 18, 1968 . . COmPiep ey VK = |
DATUM _ Geodelic ___ BOREHOLE TYPE Drive BX Casing & Wash cHECkeD BY A
, < DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W, :
SOIL PROFILE SAMPLES | . {BLOWS/ FOOT PLASTIC LIMIT === w, - i
g 8 I X , . . ) WATER CONTENT——w x = )
=l X w - g SHEAR STRENGTH PS5 F wp w m:q = 5 REMARKS
ELEV. DESCRIPTION =1 21 & ¢ _ | © UNCONFINED + FIELD VANE ’ =
DEPTH I35 - 21 2| e Quick tiaxaL x 1aB. vane WATER CONTENT % y
ok2.+| Ground Level ) £ 2| = 20 ho 60 ipc riorSASI CL
210.0 “Qrey-brows. Lodse| |} 1 | SS| 6 g
2.0 = .
g}‘;?‘%xérgieglw’si“’ I ° 50 27 19 &
alacial T1p) °r ;
rown) | ol 3 | S0 ¥3/T : 0 10
233.5 Hard or very dex%me. )éo; o 1 Bl 36 3
8 7L d |
> lohaley dolemitic P b | AXT 100 23
Limestone Bedrock
S IAXT | 47%
(Grey) ‘
Sound 6 |AXT 100% ; ; |
21.0| End of Borehole | 220 i ; !
; » :
i | ¢ ;
i :
§ | i
f : |
: | i |
i | | %
f ] | ! 5
- |
! i | z
i H 4
; j’ i
: ; | ;
i :
; | |
|
§ i | «
| : ;
' ]
|
i

20
19-5 % STRAIN AT FAILURE
10



FORM DB -MT - Iin 1REV 196%) OFFICE REPOKT ON SOIL EXMORATION

DEPAKTMENT OF HIGHWAYS: ORNIARC N .
MATERIALS & TESTING OFFICE RECORD OF BCOREHOLE FOR SITE. 3 FOUNDATION SECTION]
JOB 68788 i C o 0CaTioN Bep. B1T (Line D) Rofor to Drawing O8-F.88A . ORIGINATED By 1
WP 386601 . BORING DATE Dec. 10 te 20/00 and Jan. 2 to 6, 1969 SOMPILED 8Y
i DATUM Geodotic BCOREHOLE TvPE Washboring ~ ME, BX, ;\7} Caging -~ AXT Rock Cora _UHECKED Y -
[E -
B ¢ DFNAMIC PESIETRATION  RESISTANCE LIQUID LT S
- SO0 PROFILE o PAMBLES Bl |BOWSFOOT ! S TatASTIC TitaiT o .
|G 1 { oS T S SR e he s o} WATER CONTENoow
POl el DRI G SRR sivknam e w w REMARKS
pEyEL e A . g
ELEV DESCRIPTION | AR el O UNCONEINED + FIELD VANE ! *
DEPTH Pap 20 31 D1 e Quick RIAKAL x LAB. vaNE WATER CONTENT % -
237 *| Ground Level I FEEE Loo 800 2200 16é0¢ 2000 £ oo G pc rlorsas ol
.0 P11ty 71no 5and £o T3 ) I [ I | i E
| sandy 851%, trace of : . | : ! ; 236.7
B clay 2 “167 | : [ e ; Ol (25)f
! (Brown to grey st ol. ) c g8l @WBoL. . } i B ! Stand pipe:
ETSYEN RS ! | : ' tip.el, 232,
2080  Bompact 1 | i o ; 018k 5
e 970 [ . | ; !
12.0 1000y to oilty clay [ /15 WL S
.. . aht |
With & trace of sand | % oy P * N . ! o 1 1m i
| g 83 ;‘ F
Sepsitive |5 i ' -
{ocensional seoms of el : '
i y i i : ;
i 812t and sand up to 50 : ; : ; ot 1.
e sand up . BU g0t : : Feeig B
i in thickness through: : 83 i
out)
.na:\h
Eoa : :
: i B
m? 82 .
i i i
' i | i
;w3 | :
(grey with randem ! 1 vab ! ; |
i ! j i :
- i f ! }
roddish-brovn B - ] 1’ ‘ i ; !
N . | ! i | |
laminations g ! W82 ! ; ' :
’ 4ab [ H i
. i ! i
: : i ' ~ e
| i
Soft to very stiff B0 : i bt : 2 o's
LU
w3 : ; ’
A [ER ]
. : | i
[ i
: ; P . :
. o 3 {
i &
i f’sﬁ |
i
|
i N - i
i
; !
I / T o
| : Fol IS
i e i
! v i wol !
! [ : ; 1 :
! Aaiw f,m! : v : [ - wsl 5 ¢ 36
! «als ! ‘
- «83 |
i rr/ 3ol .., . S i ISR U SO |
: i i ;
v"j | ! [use— VX
7
H 14 56 i .
| % | + 05 !
: ! ! ;
. < 1204 ; : ‘
I 3 ! X
! P
H ‘ 835
: H X
- H 110].. i ;
! ¢ e
i i
i
| |
0L BN :
) {
! ; ; -
| H
! i
90y : i i - SE— c
Clayey silt with cand | 3 Co oy ; 6206y
& gravel i i : ‘ i ﬁ
{o2aetar T111) r!r " : : ‘ ‘ o 27 35 29
Oscational zomes whera e [ o N v i H . i ! S R
the matrix 4s m1b & 1237657 180 : ! :
sand binding gravel ;i | T ; |
sizes) LIS f i
| Faes 20 :
{Grey) il : 0l ; . | ; -
: ! H ! i
Hard J { H : H ; H
Ve . ; ] i
Shaley dolomite “ i | ! :
badrock with golamitis K25 axr 938 : : i
shale intarbeds - ¢ i |
Soutd (oroy) 126 mriooz 60l ; : [ L e
' |
b S S :
i i g
: i
| |
i | i I
| L ; : i
: ‘ . 1 P | | :
i | i i i i
: 10NN L N J 1

0
b5 % STRAIN' AT FAILURE
to




FORM QB MT 3o (REV 14o0]

el

EXPLORATION

DEPARTPMENT OF HIGHWAYS- ONFARIC

RECORD OF BOREHOLE FOR SITE 4

FOUNDATION

|
SECTION

MATERIALY & TESTING QFfw E
106 68-P-83 cacanon Hwy. b7 (Line D) Refer Lo Drawing 68-F-B8 - | CRIGINATED §Y wH
WP 38-65-0L FORNCG DATE Dec.17 %0 20, 1968 - Jan., 2 te &, 1969 COSAPILED BY
DATUM Geodatic BOREBOLE. 18 Washboring _ HY, BX Casing CHECKED 3Y - =
- SO PROFICE " BJY,RC:,:,”;{F/’;[(\,N;HFYA“ON; RESISTANCE H(;\tél\[lklltr.,;” e v:. E
N . . L IATER TONTENEw «
i w G R ws « " 3 REMARKS
ELEV. | DESCRIPEION NFINED + FIELD VANE tomee - R
DEPIH; - ® GUICK THIANIAL s EAB VANE WATER CONTENT % Y
231.0: Ground Level ! hQO 13(‘)() 1200 l§00 2900 ?O 4o [ile) P lorlsals i
0.01841ty fine sand, j 230 | [ ey § T _— ¥
ltrace of elay and 158t g ' ; | i
raval, o . | H ! '
!g 285 i i o | q e (
!(Bx‘wn‘to g;gi' :;t 13 81783 pa0 ; | { ; 2
Lo e A i o sien (1] -
! e | Stand_pips| -
i PSR- ) ! ! tip 61, 219) -
| Compnct to dunse. L8788 738 ) ' a : 1| 81 (28)
s e e 200 - e i ! -
ISR s " oo
8 88 2 ; | i X
IR . P
Clay to silty clay, A10 ™ B 200 | ; ;L,r.«.;,',bow 108
trace nf sand. ; : ; ‘
T o Co 1
Sensitive . : ; | | C
g P 100 i | 118401 olsh Lisl:
L . y [ 9 1 161 al 19 20
somas and layers of 7 | st a2 { ! | :
[ USRI i i ! |
sand & pilt up te L7 ¢ - 1w R ! i :
thick vandamly spaced | - ‘,557 : i
threughout the atrat\m{)," W e CEET 180 : : ’ : : l e »
s Lo ‘
R [ ‘
i a3 ;
. 83 ! .
DT WL MO S S R + ’
{Grey with randem ey 3 ivak ; Te3.25/69
reddishebrown lafine < - | !
atdons s | / <
PR i _ 107
P : |
Firm to otdST 7/ i i
14 : i
L R ! i :
AW MIH 150l ; i i i
.// : IR L
[ B 5 ;
v ! .
v | |
i ;WO Lo -
,/ | |
v | |
¢ ie

46,0

11510 sem & Ut U )

Eod of Borahole

T
i
i

%
4
gl T S
; 2ho BB
e
o

70

60

50

ko

| |
| |

20
195 % STRAING-AT FAILURE
10
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DEFAR

TH

T OF HIGHWAYS - ONTARIC

o
=

ECORD

OF BOREHOLE For Site 4 South rOUNDATION SECTION

MATERIALS & TESTING O1FiCE
o8 - 68-F-88 LaCanOn Bwy. 417 (Line D) Refer to Drawing 68-F-88A ORGINATED B¢ WH R
WP 35-66 30RING TATE  Jam. 17, 20 & 21, 1969 B COMPILED BY w oo
patusm  Geodetie aOREROLE Tspe  Washboring _ NX, BX Cesing - BXL-Rock Core  CHECKED Y ) N
5 BROFILE < OYPANIC PENETRATION  RES{STANCE LIQUID LMIT =Wy H
e 2O PROFRLE g . GOT o 13| ASTIC LIMIT o W -
[ SR B . ) 5 WATER CONTENT——w i
[ Iy [ShEAR TR E T ws ) ‘ E s
ELEY | & TR ST S S TZ] REMARKS
iy DESCRIPTICN Pz <0 ot + FIELD VANE 5
DEPTH ' (s ES I I K TRIARIAL  x 1AB. VANE WATER CONTENT % ¥
231.0¢ Gromd Level 5 = 800 1200 1600 2000 20 b0 60 ¢ sicpsasicii
0.0 Silty fine sand to .- 230 - —d i
sandy silt, trace of |
clay i
(randomly stratified) |
{brown to grey at i 201;
elev, 221.) s MU ; - 3 —L.?_
217.0 Compact . ! \ WL in og;n
1.0 Clay to silty clay, _‘ i ! |
89 | i I !
trace of sand N i : i
210, . w85 e o brmmmem——dl 0 §2C°510 1 33 66
sensitive e sg ! i : !
80 ! i |
! : i i
85 i { i !
. i
(seams of silt up to w621 !
200 algs | i . byt { 10659
2" thick randomly 085 o !
.
located throughout) +!‘,
58}
‘-1- .3 ! !
{Grey with reddish- 190-.- -"39 R
; a0} :
brown laminations) i | | :
J 10 ;
el
8. x } .a
59 ]
teby T LT 489 | i
! t
! !
i : i i H
b1 MR ! * M d
i i ; !
6o v e SO I N
i
8. i
+95 *59 K
; P
154 ; RS S S
i :
| |
i H | i
I { hag
I ,
| E i (
; ! | | |
130 — b b AU } . ]
RTI R o : i i :
i1a0k.0 Het, mix. of elay,allbf L.l ; ! i ]
: sand & gravel 0 ol12.88 136 | | !
{Glacisl TH11) : : ! i ; ! | i i
: {Grey) . el ! : !
118.2] Hard or dense. : t i ! ! I ; f ;
[ ! I 1 ; : i
D ety dotomge pmirock 116 B S0F | | o
11119 mcmgfe%ﬁﬁhd_ at 17 | BXL 100§ ; ; ‘
A ; i i i
119.1_: 3nd of Horshole : Conde ' '
i
i | ; |
; - P
5 : A
f Eo N
; ‘ : e o |
; i ; o ! i | ; ;
' § L L I ‘

20
o5 % STRAIN AT FANLURE
10




FORM OB-MT.UG (REV. 1969) OFFICE REPOR‘)N SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO i
o . |
MATERIALS & TESTING OFFICE RECCRD OF BOREHOLE No.1S5ite 5 FOUNDATION SECTION}
JOB _ 68-F-88 LOCATION Bwy.417 (line D) Refer to Drawing 68-F-88A ~~~  ORIGINATED 8Y  WE e
W.P. 35-66 _ BORING DATE  Jan, 20 and 21, 1969 _ COMPILED BY
DATUM __ Goodetlc BOREHOLE TYPE Washboring - NX Casing . CHECKED BY _
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT wy
SOIL PROFILE sampies | 15l0ws/ FoOT PLASTIC LIMIT ——— s .
P 8 by , ; ; N , WATER CONTENT—w x =
=] o 21 YU JSHEAR STRENGTH PS.F wp w, 321 REMARKS
an it [V2) W
E—Lﬂ‘ DESCRIPTION 2 ; : -:; . C UNCONFINED + FIELD VANE e m“DJ
DEPTH 3> g > | ® QUICX TRIAXIAL x (AB. VANE WATER CONTENT % y
222.3| Ground Level i 2 & 400 800 1200 1600 2000 20 W 60 b elorsasic
0.0{Silty fine sand to . 220
sandy 8i1%. (Brown) |'o- 0 85 {(15)
217.0| Compact -1 88 19 D
5.0 Des#icsated Crust | ’
(Mottled Brown) 2.\ M 1 X210
o _swfr _? . 8 L x86 S P 106 | 071 L9 50
210 L W.L. in ‘
trace of sand. b ; :
T 105 '™ \ ,
i 35! : 1
Lo+ B2 i C
Sensitive & TP TP L : : i o | 1060 0398
(zesms of 311t & sand [ §5+s!F
" th 1 7T T f A i
up to K ick below / -
about elev. 182} P oass
B oF PN |
: 190 H *5\;
/ i 3 1 :
TP [ & | <5 : —t—a 110
{Grey with reddish- | fgh :
brown laminations) BURL- SR .8
A =180 S e —
: +
+86
{ ! ‘ " 2¢'s ]
s 87 bt 108f 0 1 Sk h5} !
i ' i 3 PR S ‘ i
Fim to j *ish
stare &
2 160 RN USRS (SRS SN NS IR NS N
L é :
12TTF TP 5 ; ;
150 ulp DS SIS NS S ;
z +aly
1 :
Zn |
: 10 ? de
4 5
3% ™ . ?
; ; 130 ; :
s ; ;
Clayey silt with sena VA
gravel (Glacial Til1)-
(Gray) / 120
119.9 Hard 20 "
1.5 S Srel14 [SS (65 505 | % STRAIN
104-5 {End of Bore Hole 1o AT Fﬂi!LURE




FORM OB-MT- 126 {REV 1969) QFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO _ -
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 2 Site 5 FOUNDATION SECTION] |
jos _68-F-88 tocation Hwy. L7 (Line D) Refer to Drawing 68-F-88A ~  omcinateD BY
WP  35-66-03 _ BORNG DATE __dan. 9, 10, 13, 1h, 15, 16 & 20, 1969 COMPLED BY
DATUM _ Geodetie ~ BOREHOLE TYPE Washboring _ NX, BX Casing - BXL Rock Core CHECKED 8Y _ - f
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT - W
SOl PROFILE SAMPLES 1 o |Bows/FooT - PLASTIC LIMIT ——— w, >
o 8 = . N , . . WATER CONTENT- =
. =1 = [vel & ISHEAR STRENGTH PS F Wp wy 5 z REMARKS
a (V) ~ vy w .
ELEV. DESCRIPTION IR | o UNCONFINED .+ FIELD VANE S ®8
DEPTH =l 2 > g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y ‘
213.+|  Ground Level & 5| © 4o 800 1200 1600 2000 20 ko 60 lpc rlorisasilc
Organic silt with sowel | ; |
0.0 and (creek bed depo:gd) 4 210 :og%
Dark Brown 1,88 2 .
1207.0] 1oose. ) % =
6.0 2. 83| 2
* Clay to silty clay, 57 +88
Trace of sand ] - i |
e / 3 PH‘% 200.4}.11‘% ek 1 SRS SN SR . 100.5 Ong. 14|% |
5T ’ | ;
Sensitive | +83 i |
: / g1 TP ™ ; Pil e
; : % sl * ez. 8.
{seams of s5ilt & sand / TP pg:X 190—. 4! j , ? 102 | Tp.elev|
| + 85 z 193 f .
up to 3" thick / B3 ﬁ |
located randomly ! +8 j Bote: |
f ? 1 Water |
througheut) BN lm].&ﬁ
? 1 8> ‘ | bn Jan .
+ i i . S
10, TP | | 22/69
i . sg? : |
§ ; +8 ! ‘ | C
(Grey, occasional / SR VRN x 86 N _"&r—-o—* ’ 107
random reddish-brown ; T !ﬁ,@_‘ -~ }
H o i
laminations) 1= 75 M !
: ; ; L8k ‘ i
/ i | + 8l | ‘ |
' 13 TP ™ !
Soft to stiff ] 16 85 . ‘
/ + 83 i
NI 2 g : = R 107
: ; . 5
' 15 TR0 T z
1 ‘ i
/ 5. TP P "
; s
7 ™ IR
/ 3
BUR I o | 206f0 118 51}
416 ‘ o
% I R - 3
125.0 A :
88 'Het. mix. of “m’sn"‘oﬂ,_m < 1
sand & gravel o T , Piez. #1
(Glacial '1‘111% oT ‘ 12 B'ii:;_ei
boulders to 57 -z : .
S¥oe pelow Crev. 1153 [1 7 ﬁ : 123
T H
Gry e i
ey stiff &o ggd or ;F‘ 18 | BxL | sod
©-1113 .3 iCespact tc dense g - ; . 5 ‘ |
© 11017 | Linesto 19 BXL 90% 11 R S : -
| P e ‘ ; o |
, ) sound 120 BXL JOOF | !
{107.5| Bnd of Borehole - | | ;




e
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FORM OB-MT- 126 REV 196! DFEICE REPCRT _ON SO EXPLORATION @
CEPARTMENT OF HIGHWAYS - ONTARIT P ~ . - .
MATERIALS & TESTING OFEICE RECORD OF BOREHGLE For Site 6 FOUNDATION SECTION
jop _ 6B-F-88 cocanion By, 417 (Line D) Refer to Drawing 63-F-884 ORIGINATED Y BTD
P 35-66-03 BORING UATE  Jan. © to 10 and 13 end 1, 1965 _ COMPRED 8Y . -
DATUM Jeodetic [OREHOLE TYPE Washboring-NX, BX Casing - BXL Rock Core CHECKED 8Y RS
PROFILE SAM RESISTANCE LIQUID LmiT *
oy o - w r e 0L ASTIC LIMIT > N
= . . . WATER CONTENT—— e
| = PR PTETTTTTTTTY W w B I
ELEY | (e I ; % 22| REMARKS
r"‘r‘] DESCRIPTION = FINED + FIELD VANE 3
pERIT il ® WK TRIAXIAL  x tAB. vANE WATER CONTENT % Y
225 + | Gromnd Level o 400 800 1200 1600 2000 20 ko 60 ool sle
0.0 |Silty fine sand : ] i : ;
! {occasional strati- i : | :
| fied zones } i N ! 220.
| | ! ! ; 1183
[Brown to grey at j ' ! ‘ 217 |
‘ elev. 220.) :
h ; 0 ‘2 50}48
211.0 Compact . ; ‘ ‘ |
k.01 H ey + SO S '
i Clay to silty clay, o 6 ' e 109 & ‘
I 7 48 |
{with 2 trace of sand V] i +85 | :
: i Plez.#2 |
6*57 ‘w | ' Tip el.
Sensitive 2001 o x| o= 13 205 |
*56 Notet
occasional partings *5!6 i
of #ilt and sand | : ; I
throughout) 190 ! +s? ‘ i C
g b i e R
Cosb i i
‘ *B9 "
{Grey with random i ; .
reddish-brown +83 A ! ; ‘
i + N !
laminations) 180 g F ; } ﬁ_ﬂ 5 f% B 109
.83 : | i
V5" | g : |
o & o
; .88 1 l 4 i
H 1 i Il
A 1704, ... |7, . | - L
| ! ; : ? !
. A '
7 A - U ! i : : i
Firm to stiff RN . ; 5 :
i - ; : 483
4 w60l . w3 , i ]
4 !
! '} ‘ c
o L 4 »—‘—::;‘D } v‘ 10L
P 4,810 | ; i
o 150L.... b B - -
’ : ! ’ !
AN o
o i : +3‘;
i Lo} WYY SR T R
v { 1
g -‘
LS IE PN, i @
ey o ik
| a3e S
i ] 1
! | .' i } ‘
1205 . ¥ ; IS
o | i
1S9 4 ; ! i
1109.1. 'Het mix.of clay,silt, o7 o 1% 55 21 ! ! om!
ey 1) 25 o '
(random boulders wp . l 110} b ey et i
to 8" in size velow T, : ! ; :
ei. 108.) % i i .
{Grey) OpiT 1 l :
Very stiff to hard or| ol 17  BXL 25% ;
hoo.g | compact to very dense iy op—-—m—t— 100 ; !
[12h.1 | Limestons bedrock dth &Y 18 BXL 528 e
mmerous Lﬁg.shal !
oh.% Frac to & + el.9'{ 19 BXL 100% : :
+ i 1
n30.1 End of Borehole :
ol ... :
; ; H
: | ;
. ; : }
! : i !
; i | {
: | ; |
H H i i i : H
i ‘ ! i ! | !
! . ] i ;
i i ! i | [
20
1-0-5 %% STRAIN AT FAILURE




=V

csmr‘zo (REV. 1969) OFFICE REPORT‘N SOIL EXPLORATION ‘

DEPARTMENT OF HIGHWAYS- ONTARIO R : : ]
MATERIALS & TESTING. ~OFFICE RECORD OF BOREHOLE No. 1-Site 6 South Founpanon secrionf:
1jos __ 68-F-88 LOCATION Huy. 417 {Line D) Refer to Drawing 68-F-884 ORIGINATED BY - BYD .}
WP 35-66-03 BORING DAY#n.28 to 31 end Feb. 3 & b, 1969 comeneo sy VK
DATUM ___Gsodetic BOREHOLE TYPE Washboring-NX, BX Casing - BXL Rock Core _ ___ CHECKED BY _ . w4¥ .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT "
SO PROFILE SAMPLES |« |BLOWS/FOOT PLASTIC. LIMIT —— w, >
5 ol < ! X . ) . WATER CONTENT-—-—w o= i
=l = | Y [SHEAR STRENGTH PSE wp w, 321 REMARKS
‘[ELEV. DESCRIPTION =l 21 & g | © UNCONFINED + FIELD VANE - i =5 :
. | DEPTH| I 51 x Z| 2 | ® OUICK TRIANAL x LAB. vANE WATER CONTENT % y ,
'~ |220.# | Grownd Level Sl Z 3| @ Loo 800 1200 1600 2000 20 ko 60 Ircrlorsasic
| 0.0 511ty Tine sand : :
7 ((slightly stratified) |- ‘
(brown) | - __!215, ;
Compact P ! =
‘ WL in open
Clay to silty clay, / B N L BR
trace of sand g &6
L +85 |
sensitive EEE E.: h; :
(s1lt and aand parting? 200 » + 57
throughout) L TP P P
8
7 e
(grey with random LS I
reddish-brown / ¢ 8
+8
lsminations throughcmy s p 190 ‘
‘ , 58 | |
/ +83 ! |
7 TP 1 W ; !
i
Soft to stiff o + 86 :
st Ty 180 - S
: b3
- / ‘ *, =7
? 9 TP [ B
/ § i ‘QSF
i 170 + 520
Ynan am:
// ! +88
7/ ‘ +811
? miTr T 160 ; -
! i i B : |
/ i * + 33,
7R |
._____._______“,.é 150 4 . I
{Nuzerous silt seams / 1 - :
2: W | MM
and layers up to L" / : ; 22
! | + 5
St in thick.~as) 3 i +8
! i
, e wo—
- poss < : ‘ i
8.5 [Het.mix. =f clay,silt, [ IGS5 f° o 3037 32 Y
: sand & gravel s ]‘E i ; :
{Glactal m11) 271 i
(erey) |L [ISTSST 130 S
Very stiff to hard or 9| 16 | AXT 60%
dense to very deanse 1o 7 SS‘
(Boulders up to 8" inj B 32
size below slev. 129.) °
3 ‘_15 18 BXL25% 120
o ofRorehote

20
13-9-3 % STRAIN AT FAILURE
10
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DEPARTMENT .OF HIGHWAYS- ONTARID
MATERIALS -& TESTING OFFICE

RECORD OF BOREHOLE No.2-Site 6 Souih rounpation section|

JOB:__68-F-88 LOCATION Bwy. 417 {(Line D) 15' North of BH #1 - ORIGINATED BY  WH
W.P. 35-66-03 BORING DATE ~ Feb. 5, 3g96% = N _ COmPLED BY VK
DATUM __ Geodetic = BOREWOLE TyPe Washboring - NX Casing ) CHECKED 8Y il _
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT -,
SOIL PROFHLE SAMPLES | ., |BLOWS/FOOT PLASTIC LIMIT -~ v, >
5 Sl ¢ . . , , WATER CONTENT =
g2 & w I: g SHEAR STRENGTH PS.F w,m w w, 5 l% REMARKS
ELEV DESCRIPTION =l €| & g © UNCONFINED + FIELD VANE ! ®5
DEPTH o3 = 3 2 ® GUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
220.+ Ground Level 4 2| = 400 800 1200 1600 2000 20 Lo 60 P Florsasic
1 0.0 [Silty fine sand 5 |
(slightly stratified) | .-
{Brown)
212.5 | Compmoi
?.S
Clay %o eilty clay, /{ o5 | ! i
trace of sand L L5 . ;
sensitive f ”«
(silt and sand partingB/ +al+‘ak
throughout) 2 i
2. TP ™ " >§ : C
"|(Grey with random : L |
reddish-brown lamina- ’/ 87
+
tions throughout) 87
BN A T
! 86 ;
{ : + sh | :
; g TP » - i : 105 {Org.Cont.
Soft to fim. L i 512 | e 0.7%
é v ; | «
51‘ ™ WG e [ ‘
176.0 A ,é ;’;ig
“k4.01 End of Borehols: }
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

$° NUARD PENETRATION RESISTANCE 'N'« - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER.
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE - - THE NUMBER OF BLOWS REQUIRED TO ADVANCE- & 2 INCH, S0 DEGREE CﬁKE, FATTED
TQ THE ENC OF DRILL RODS, 12 INCHES INTC THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BiOW. .

DESCRIPTION OF SOIL

THE CONS&STENCY OF CORESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF CORESIONLESS SOILS ARE BESCﬁFBEO
IN THE FCLLOWING TERMS &~ :

CONSISTENCY ‘N BLOWS/ FY. ¢ LB./S2.FT DENSENESS ‘N BLOWS / FT.
VERY SOFT o - 2 5 - 250 VERY LODSE o -4
SOFTY 2 - & 280 - 500 LOOSE 4 - 10
FiRM 3 - 500 - 1000 COMPACT 10 - 30
STiFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF 8 - a0 2005 - 4000 VERY DENSE > 50
HARD > 30 > &4COD

TYPE OF SAMPLE

S8 SPLIT SPOON TW THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE oS CESTERBERG SAMPLE
A'S ARUGER SAMPLE Fs FOIL SAMPLE

s CHUNX SAMPLE
8T SLOTTED TUBE SAMPLE

w
©

ROCK. CORE

o4 SAMPLE ADVANCED HYDRAULICALLY
P M SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSIGN LY LABORATORY VANE
Q UNDRAINED TRIAXIAL FV | FIELD VANE
Qru  CONSOLIDATED UNDRAINED TRIAXJAL c CONSOLIDATION

Q¢ DRAINED TRIAXTAL s SENSITWITY




ABBREVIATIONS USED IN THIS REPORT

SCiL_PROPERTIES M
s UNIT WEIGHT OF SOIL {Buik DENSITY) w =3 1816
¥, UNIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL ‘LDGARITNMS 2-Ti83
Vi URIT WEIGHT OF WATER iog, o oR Ing KATURAL LOGARITHM OF G
T4 UNIT DRY WEIGHT OF Soii {DRY DENSITY) 169,208 log@  LOGARITHM OF g To BASE 10
7' UNIT WEIGHT OF SUBMERGED SOIL t TIME
7 g ACCELERATION DUE TO GRAVITY
e SPECIFIC GRAVITY OF SOLID PARTICLES (= —2-
7. Y VOLUME
VOID RATIO W WEIGHT
n POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
s, DEGREE OF SATURATION
W LIGUID LIMIT
STRESS AND STRAIN
we PLASTIC LimiT
7N PLASTICITY iNDEX u PFORE PRESSURE
s SHRINKAGE LiMiT o NORMAL STRESS
. w s o NORMAL EFFECTIVE STRESS { & IS ALSO USED )
i LIQUIDITY INDEX =
® T SHE/R STRESS
{ W, — W £ LIFCAR STRAIN
CONSISTENCY INDEX & —on——mn
< £ is 7 SHEAR STRAIN
€mex VOID RATIO :N LOOSEST STATE v PCISSON'S RATIC { | 15 ALSO USED )
Smin  VOID RATIC N DENSEST STATE E WMODULUS OF LINEAR DEFORMATION ( YOUNGS MODULS )
. € mex — € e MODULUS OF SHEAR DEFORMATION
in DENSITY INDEX = —TE2 % .
€mos " €mn K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 15 a1SC uSED bl COEFFICIENT OF VISCOSITY
h HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
G E EARTH PRESSURE
v VELOCITY OF Fiow .
: HYDRAULIC GRADIENT d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION-
k COEFFICIENT OF PESMEARIITY OF PRESSURE
; SEEPAGE FORCE PER UNIT vOLUME ¢ ANGLE OF WaLL FRICTION
- Ae K DIMENSIONLESS COEFFICIENT TO BE USED WiTH VARIOUS
m, COEFFICIENT OF VOLUME CHANGE = ; SUFFIXES iN EXPRESSIONS REFERRING TO NORMAL STRESS
{i+ebc
ON WALLS
¢, COEFFICIENT OF CONSOLIDATION
K, COEFFICIENT OF EARTH PRESSURE AT REST
Ce COMPRESSION NDEX + —— D8
Bioge o
. oyt FOQUNDATIONS
T TIME FACTOR = e { 4. DRAINAGE PATH } ————————
B BREADTH OF FOUNDATION
U DEGREE OF CONSOLIDATION
L LENGTH OF FOUNDATION
Ts SHEAR STRENGTH
) D DEPTH OF FOUNDATION BENEATH GROUND
¢ EFFECTIVE COMESIOR ) N DIMENSION .
i {ON ¥ A SUFFiIX LYY
| rens o o St s ey Wit £ S arris
¢ P Lk A EFFECTIVE STRESS e e . PR *
¢ EFFECTIVE ANGLE OF ? R : FORMULA FOR BEARING CAPACITY
SHEARING RESISTAnCE. | 7= ¢+ ¢ ton ¢
OR FRICTION 3 k‘ MODULUS OF SUBGRADE REACTION
2, APPARENT COMESION Y
N TERMS OF
[~ APPARENT ANGLE DOF TOTAL STRESS
SHEARING RESISTANCE, . é S_LQP_E_S
: Ts=Cu+ O fan
OR FRICTION ! u : .
cro H VERTICAL WEIGHT OF SLOPE
COEFE £ £ O
r CEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLDPE TG HARD STRATUM
S, SENSITIVITY

r- ANGLE OF SLOPE YO HORIZONTAL
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DEPARTMENT OF HMIGHWAYS UONTARID

MEMORANDUM
e 5@&:&* ai w7
Ta: Mr, M. Deva.ta./ From: functional Planning Seﬁl'on —
Materials & Testing Office, Kingston, Ontario. '

Downsview, Ontario.

ATTENTION:

Oua Fice Rer.

Dare: June 30, 1966,

s reEPLY TG

SusasecT:

W.P, 34-66-16, Hwy. 417, Sidercad Reg. Rd. No. 8
to Vars structure - Disiriet 9 - Ottawa ‘

Based on the profile issued with W, P, 35-66-01 for the
proposed treatment of the above structure, please advise
as to the length, depth, width, side slopes, etc. which
would be required for subexcavating the marine clay to
avoid th. need for berms on the approach fills. This is
per discussion at the co-ordinating committee meeting on
June 10th, 1969, and will enable us to determine the most
economical solution.

Your early attention to this matter would be appreciated.

~" A. J. Percy,
for: MrR. Ernesaks,
AJP/mjh Regional Functional Planning Engineer,




Inciuding Field Review of W. P, 35‘-‘u6—01

S, i S S b S St iS00t . e, s g o, i e T i ooy, e s o et s

Jum, leth 1864 at O o.om.

e . et st s

Boardrcom No. 3 - Regfa)mu Ofﬁce ngston

et i et e ol e i S e Wl VI O 0, S i, et AP St

Those present were:-

Myr. S.J. Markiewicz

Mr. M. Devaia

Mr. H. Meyer

Mz, R. Forrest

Mr. A. Hall

Mr. L. Timson

Mr. T.C. Kingsland
- Mr. M.J. MacMaster

Mr. A.G. Boucher

Mr. K. Westerby

Mr. J.E. Gruspier

Mr. C.E. Pritchard

Mr. J.1.. Caidwelil
Mr. H. Forsyth

Mr. J. Desrocher

Mr. A.J. Percy

Mr. I. Williams

1. Status of W.P. 27-66-05

CO- ORI)I\AT{\ CO\*“I\'I{TTEE WEE‘I‘ING

i o, s, e i e mr. v, e, e s, s s i s A._._....__._..‘__.__._..... e o . s i

‘Road Demgn Sectzon

- Materials & Testing Section
Traffic Section

 Bridge Section

‘Road Design Section
Engineering Surveys

 Functional Pianning Section

Materials & Testing, Head Offlce
Program Office, Downsview

Photogrammetry

Construction Engineer, Dlstrlct 9
Materials & Testing Sectmn

Road Design Section i
Right-of-Way Section
Right-of-Way Section

Functional Planning Section
Functional Planning Section -

Mr. A.J. Percy gave a bmez resume of the smtus of this project which is

summarized as ioliow

{2} The Carillon Park Road {(County Road #14) interchangé design has almost: '
been completed and Head Office approval wiil soon be sought.

(b) The United Counties of Prescott & Russell has approved this project and
have agreed to accept the relocated portions of County Road #14 and #24.

{c} The Township of East Hawkesbury has approved of the project with the
exception of the ciosing of the road to Chuie- a-Blondeaun between Lot 19
and Common L.ot, Concession 1 at the freeway.

{d) Contact has been made with the Province of Quebec but as yet no comments

have been received Wﬁh e gard {o the prcpased connection to Quebec nghway e
#40.




{c} The Engineerir;

Survey fieid work has been completed.

{f} Road closing counts were prescrnily being taken and application will be made

ty the O, M. B. tnhis summer for permission to close the necessary road.

ig) With reference to the minutes of the previous meeting; since it was decided

not to change the grade of existing Highway #17 (future eastbound lane), it

was felt that it was not necessary to provide a breakdown of quantities to

Road Design and the Disirict for staging considerations.

2. Status of W. P. 34-66-01 and ~03

This project was reviewed by Mr. Percy as follows: .

(a)

©)

]

S

Y

{2}

(o)

{c)

The Anderson Road intercharnge design was completed when it
was found tnat the structure designed was not compatible with

- the interchange design. As a resulf, this interchange had to

be redesigned. Similar problems were found with the Boundary
Road intercnange. This has delayed the completion of these
interchange designs.

The proposed revision 1o the Vars sideroad {(Reg. Rd. #8 - W, P,
34-66-16) was reviewed. Considerable discussion toock place on

 the feasibiiity oi subexcavating and marine clay {approﬁmately

19' deep) below ihe structure approaches rather than constructing
the {ills on the existing ground utilizing berms for stability.

Mr. M. Devata advised that he would make recommendations on
the amount of subexcavatiion required. Functional Planning could
then make an assessment to determine the most economical solu-
tion. Funciional Plannings concern was that a long expensive
structure should be aveided at this location,

Progress on W. 2. 10-63 and W. P, 13-63

Mr. Percy reviewed the progress on this project as follows:

A meeting was recently held with the Ottawa Freeway Technical
Advisory Committee at whicih time several basic schemes for the
relocation of Highway 31 and the alignment of Highway 417 from
Baszeline Road ic Walkley Roazd were reviewed,

Preliminary Foundation investigations have been started through-
out thése projecis.

A meeting with the working subcommittee of the Ottawa Freeway
Technicial Advisory Commitiee was recently held, at which time
the arterial road system of the City of Ottawa and the effect this
system would have on the freeway was reviewed: ' '




4. Review of W, P 35-66-01 (Vars to Limoges) Fieid Meeting

Mr. Percy revicwed the Functional Planning proposals for this project as
ioliows: '

@) The easteriy 1.5 miles of the project would not be reviewed at
this time, since it is dependent uporn the alignment of the adjacent
project W. P. 35-66-03 which has as yet not been finalized. The
review for the westerly six miles? was being done at this time to
expedite the issuing of the survey request. The survey request
for the easterly 1.3 miles will be issued as soon as the alignment
of W. P, 35-565~03 was approved.

{t}) The alignment basically folicws the approved corridor for the
freeway from Vars to the Quebec Border.

{c} The meajor controls in the selection of the horizontal alignment were

reviewed,
{d} 1t was noted that the vertical aligziment was generally set on the

low side an< it was understood that Road Design would likely have
to adjust the grade for drainage and soils considerations. The
grade could be better assessed when the run profile is received.

{e) In areas where fills would be in the 10! or more range, the
Regional Materials Engineer would have to consider if a founda~
tion investigation would be necessary,

{£} t was explained that it was difficult to design the interchanges

 for this project with any accuracy uniil the length of the structures
were known and the run alignment and prefiles were received.

{g) The staging of consiruction was discussec with Functional
Planning recommending the followir 2z
- D. with structure approaches

Contract #
# B. & Paving with structures and interchanges

1 -G,
Corntract £2 - G.

3. Mr. Percy advised that he wouid issue ae survey request for the westerly
gt

- miles as soon as it could be pre pared, if there was no objection.
Objections were not expressed.

{a; Mr. Percy asked that writien comments be forwarded by June
24th, 1989.




&, Brief Review of W, P, 35-66-03

Mr. Percy briefly outlined the problems on this project using a 1"'-400' mosaic
with an overlay on which several alternaiive alignments were shown.

The meeting adjourned.

/ / ‘? .’f :
f .f'{é &Zw&m <

/C’f" A. J. Percy,
IW/mjh Project Planning Engineer.
c.c. S.J. Markiewicz

M. Devata i

R. Forrest

L. Timson
T.C. Kingsland
A G. Boucher
K. Westerby
J. E. Gruspier
J. L. Caidweil
H, Forsyth
K.M. Wiiliams
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To: Mr. 5. J. Markiewicz, From: Functional Planning Section,
Regional Road Design Engineer, Kingston, Ontario.
Kingston, (ntario,

Arrention: Dare: July 29, 1969,

Our Fue Rer. In mepLyY 1O

SusuecT: W.P. 35-66-03, Limoges to Casselman

Highway 417, District 9 - Ottawa

Attached for your information is one copy of the minutes of the
Field Meeting held on July 16, 1969, in Boardroom #3 of the

Regional Oifice.
A. J. Percy T

Project Planning Engineer
AJP/nm
Enci.

o
L2

c.cC. Campbell
o
Boucher
. X, Gruspier
. Kingsland
imson

S. Trew

R. Robertson g
. G. Stermac /
F

=}

SrHsPm
Hnmmgp

0o 0



MINUTES OF FIELD MEETING

W. P, 35-66-03 - Hwy. 417 - Limoges to Casseiman

A field meeting for the above project was held on Wednesday, July 16, 1989,
at 1:30 p.m., Boardroom #3, Kingstoen Ragional Office.

Those present:

M. Devata H.O. Foundations Section

G. Costello Engineering Surveys

R. Forrest H.O. Program Section

J. Cruickshank Materials & Testing Section
R. Wert Engineering Office-District 9
J. Mullins Construction Supt. -District 8
L. Timson Reg. Photogrammetrist

D. Thomas Rey. Road Design

A_ Hall Traffic Section

K. Westerby Construction Engr.-District
T. Kingsland Bridge Section

S. Markiewicz Reg. Road Design

A. Smith Functiopal Planning

J. Percy Functional Planning

I. Williams Functional Planning

Mr. Percy presented a general review of W. P. 35-66-03 and adjacent projects,
using a 1" = 800' mosaic. He mentioned that very little information was avail-
able and the alignment was established using an uncontrolled 1" = 400' mosaic;
consequently the amount of accurate information available is limited, parnculariy
with regard to the profile. Mr. Percy discussed all the controls that governed
the choice of the alignment for the freeway in the area of the project.

Ne:xt, the group was shown a 1" = 400" mosaic on which the recommended align-
ment for W, P. 35-66-03 was shown, along with severai alternatives which were
considered.

Mr. Percy discussed the recommended and alternative schemes on s section
by section basis. The various alternative schemes were gradually eliminated
on the grounds of economics and engineering feasibility.

Mr. Timson noted that there may be drainage problems due to the nature of the
topography. Mr. Percy agreed and said that Road Design and Materials and
Testing Sections would have to give careful consideration to this in their recom-
mendations



« .

4 Mr. Percy said there is only one complete Road Closing proposed for W, P.
' 35-66-083. This is the Township Road between Lots 24 & 25, Concession V.
‘ The other locations are either being serviced by structures and/or service
roads, or the road alicwance is not opened.

Mr. Markiewicz asked about the overall foundation problems on W, P, 35-66-03,
Mr. Percy said that the foundation conditions were poor on the west side of the
South Nation River but no severe problems are anticipated east of the river.

After much discussion on various aspects of the project, Mr. Percy said that
ii the group was in general agreement with the proposals as presented, Func-
tional Planning would issue a Survey Request for W.P. 35-66-03 as soon as
possible. No objections to the proposals were apparent.

Mr. Kingsland was asked to supply Functional Planning with structure clear-
ances for the S.ath Nation River crossing.

Mr. Percy asked the group to submit written comments by July 30, 1869, at
the latest.

The meeting adjourned.

A, J. Percy
Project Planning Engineer

AJP/hl



DREPARTMEN? OF 1HGHWAYS ODNTARIO

L MEMORANDUM
'. To. Mr., M, R, Ernesaks, From: Foundation Section,
; Regional Functlonal Planning © Materials & Testing Office,
- sngineer, Reglonal Uffice, Roem 107, Lab, Bldwx,
KINGSTON, Ontario. :
ATTENTION Mr. A. J. Percy Dare:  July 14, 1969
Our Fice Res In mepLy 1o

SusiecT:

Sideroad Rez. Rd, No. 8 to Vars Structure
Highway #417 -- District No. ¢ {(Ottawa)
W.P, 34-66-16 - W.J, 68-F-88

Purther to your resent memo, we have carried out
stabillty analyses with regard to cut slopes for excavations
for the above mentioned project for preliminary cost
estimating purposes., Our comments are as follows:

1} Slopes for excavation of soft clay should not
be steeper than 1l:1.

2) Since the water table is very close to the ground
surface, backfill should consist of well-drained granular type
material,

3) Depths of excavations can be estimated to vary
from 16 to 18 ft. down to the glacial till stratum. The width
of the excavation should be the full base width of the
embanknents,

L) Additional borings will be regquired in order to
determine the vertical and lateral extent of the sub-excavations
for the above mentioned project, if this scheme is chosen.

4 A

VL Ly
MD/MdeF M, Devata,
SUPERVISING FOUNDATION ENGR.
Por:

» . a PRINCIPAL FOUNDATION ENGR.,
Foundations Files*
Gen, Files



DEPARTMENT L7 MIBHWAYR OMNYARID

°

MEMORANDUM
f . To: Mr. R, Forrest, Frowm: Functional Pi ining Section,
Scheduling Expeditor, Kingston, Cntarioc, ‘ ,
Program Office, . o
Downsview, Ontario. ~ e o X
ArrenTioN: LATED 3{}1}” l?, ‘1888, . by
BGur Fuie Rer in mEPLY TO - k Y
Sususerm W. P, 35-86-01, Hwy. 417, Vars to Limoges,

Disirict 9 - Ottawa

With reference to the field meeting of June 10th, 1969,
I would recommend that W, P. 35-66-08 be cancslled.
It is cur intention to approach the Ontario Municipal
Board with the point of view of closing the road at this
location (Twp. of Russell, Lot 15 & 16, Con. 9 and
therefore the structure over the freeway will not be
reguired.

Since the foundations conditions are adverse at this
location, we feel the road closing will constitute & iarge
savings in expenditures,

ior: 2. R. Ernesaks,
AJP{m3h Regicnal Functional Planning Engineer
<. C. C.R. Robertson
3. E, Gruspier
S.J. Markiewic
T.C. Kingslanc
A. G, Stermac ¢

I
i

#

e




DEFPARTIMENT DF 0w 8GR

MIMORANDUM

T Mr. R, Forrest, Frosm: Functional Planning 8
2 itor, Kingston, Ontaric,

Downsview, Ontario. o
ATTENTION: {'Bm-s:: gm}, 1’?\& 1%9"

Dur Fue Nes. in megpLy ¥
Bussectn: W, P, 35—~ 66-03, Hwy. 417, limoges to Casselman,
Disirict Ott&w& S ST
With reference to the fisld meetmg on July iith, 1985 for the

e

above project and our discussion that date, I would recormmend
z‘o lowing structure work project numbers be cancelled
as they are Lot required on the approved scheme:

1. W.P. 33-66-11
z, W.P., 35-¢e6-12
3. W. P, 35-86-13

Please refer to the atiached skeich,

for: E “rﬂesaks -
AJP{min Re@an&l Funcitionz] Piz g Eng neer
A,
e, c. J.E. Gruspier
S.J. Markiewicz
’f?. E‘ K;rsgsianc .
A, G, Stermac p”
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Depariment of Hichwavs Ontario

i . I . P " -
LAy for the infovmation of

Hr. £, @astexoy, Materizls and Testing Office,
District Construction Engineer, Eingston,
District ¢, Ottaws.

Auguat 19, 1969,

Re: Hwy. 417, Contract Heo. 69-26,
Remsayville to 8%h Linme Road. 'V [/ 7o/ ~£¢ -/

This will confirm our discussion this
moraing with your project supervisor, Mr.
R. Grahsm regarding possible "long-term"”
stability problems at the spprosaches to the
structures at Ramsay Creek and Bearbrook.

¥aterial shonld not be stockpiled near
the top of the cresk banks {stracture sbutments).
Vertiecal walled excavations for the structure
abutments should be avoided, or, at most,
tolerated only for a minimumm length of time,

The following measures ars therefors
recomsendad:

{1} Excavate for the granular backfill
wedges as soon &8 possible after the sxzeavation
for the gbutment footings.

{2) Remove stockpiled material (if any;
in the viecinity of the structure abutment
exeavations,

Should you have sny qusriss regarding the
above, please contact this office.

L~

I A
/}f“‘ ) a””! PR s Yo 2/1
H.A, Heyer),

Por: J.A. Crulckshani,
Senior Project Solls Engineer.
HaM/hl

c.c. H.B, MeKay
2,0, Stermac
G. A Frong
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WITH REFERENCE TO YOUR MEMO TO R FORREST DATED DEC. i7/69,

THE STAGING OF THIS HIGHWAY HAS BEEN DISCUSSED WITH MR EADIE AND
M ADCOCKX. THE {IRST SECTION WILL BE OPENED TO TRAFFIC UPON
QMPLETION OF CONSTRUCTION AT THE VARS SIDE RD., AND WILL
NTINUE TO OPEN AT THE COMPLETION OF EACH SUBRSEQUENT CONTRACT.
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ARTMENT DF MIGHMWAYE ONTARIO

S {4
- MEMORANDUM s :
To: Mr. C. R. Robertson, From: [lrunctional Planning Section,
District Engineer, Kingston, Ontario,
Otitawa, Ontario,
ATTENTION: Dare: October 20, 1969,
Our Fiue Rer. in mEPLY TO
SussxeT: W, P. 34-66 to 37-66

Ottawa to Quebec Border
Hwy, 417, Disirict 9-Ottawa

We have arranged to make a presentation of the alignment for the above projects
to the various provincial and conservation authorities as listed below:

1. Mr. W, E, Burton Chairman, South Nation River Conservation
Authority ,
2. Mr. G. K. Bain Supervisor Official Plans Section, Depart-
ment of Municipal Affairs
3. Mr. R. M. Christie District Forester, Department of Lands and
Forests ,
, 4, Mr. L. G. South District Engineer, Ontaric Water Resources
L Commission
. 5. Mr, D, C. Miller Agricultural Representative, Department of
Agriculture, Cornwall
6. Mr. F.J.G. Millette Agricultural Representative, Department of
Agriculture,; Rockland
7. Mr. R. L. Farmer Agricultural Representative, Department of
Agriculture, Plantagenet
8. Mr. J. Y, Humphries Agricultural Representative, Department of
Agriculture, Alexandria
9. Mr. N, B. Sinclair Agricultural Eng. Extension Specialist,
Department of Agriculture, Ottawa
10.  Mr. M. Slaier Agricultural Eng. Extension Specialist,
Department of Agriculture, Alexandria
11, Mr, A, W, Chalk Resources Manager, Department of Energy
and Resources, Cornwall
12, Mr., K. Burton Chairman, Raisin River Conservation Authority

The time and location will be as follows:

Time - 2:00 p.m., November 19, 1969

Location - Boardrooms 1 and 2 - Kingston
Regional Office



Mr. C. BR. Robertson:

Possibly you or the recipients of copies of this memo wish to be represented,

W.P, 34-66 to 37-0G8

50, please confirm as early as possible,

AJP/nl

. C. Kingsland
. J. Markiewicz

A. G. Stermac «

Project Planning Engineer

i
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DIPARTMENT OF HIGHMWAYS DNTARO

MEMORANDUM
To:¥r, A.G., Stermag, Frow: Functional Planning Section,
~ Principal Foundsticm Engineer, Kingston, Ontarlo,

Haterials & Testing Division,
Downsview, Ontario, '
ArrenTion: Dare: April 3/69

Our Fue Rer. In meruy TO

SusiecT:

Re: W‘P‘ 31‘_6&16’ Sit& 2?‘-198’
Vars Sideroad Underpass, Hwy.
417, District 9 - Otteawe,

With reference to your memo of ﬂarch 28th, 1969, attached

is a plen showing the four altermative lines for the above structure,

Also shown is & profile along the alignment for Scheme 'C', Since
the ground is guite flat in this ares this profile should . closely
approximate the profiles of the other schemes, S Ty

It has been suggested by ﬁr.f%gotﬁ”that the foundation
problems appear improved to the east. It may, therefore, be worth-
while doing additional preliminary work in the area where line fD?
crosses the freewsy, & a0 4

, I expect to call a‘meeting of the Hwy, 417 @Go-ordinating
Committee in the near future and possib&g this prcblem could be
discussed in detsil at that time \\;E :

AJP/f1,

Attid ‘
ce: G, Scott ~ i ‘ TS " Ty
J.E. Gruspier _;wéyif; ?i;*é.' ;y¢f£2$ # !
B.B. Davig
M
S.3s Markiewicy

C.B. Robertsom
R.J, Forrsst







v;fs»@a*ug«:w? CHE ﬁnwa‘v& fo i d

MEMQQANDuMi

b To ¥ro Gl Scont, ; . Feom: Fﬁnw%iﬁﬁﬁg Eanmlsf weczm

ﬁrgﬁﬁﬁ »ucﬁﬁgfn Mnggpaar, e g aiﬂgatan,vﬁnta;*@.;,
i , _,,_r;g,%‘t«ts{;, %nt{&mg‘ " :~ . ‘ . . ¢ ! . ‘

A’anmmﬁ' - e | , : Dave: mch 26&%? 1969
. ' Fue Rer. 5 . s s ey To S
3f~Sum$£ﬂ W.P. 34-66-1£, Site 27-198,

%ar% wicerozd Underpass,
EhWA?Aﬁﬁé?, blstr~mn #

':fWinh reference Lo Your memo of March. 20th, 196?, and our rec&n&
ﬁﬁlSGﬁﬁSlGﬂ,,: understand that the cost estimete of the above N
- structure was vased on a desire to limit fills to 15" in height,*,
. for settlement ang St&&lilty purposes and therefﬁra,r. ced in
akstrueturﬁ in the order of 760 im iang%h*~w ' e e

 From @&SChSqlﬁu with the Foundatien bectzoa, I uﬁéerstand thaz .
there is 17" of marine clay at this site which is overiain withw,ﬂ
2 ef t&paﬁll and unéerlaln by a2 ﬁanae gravel and gla i ‘

Et'ﬂ&hiﬂ seem that serious canszaeranlon should be gzven o the
sub~excavation of thris marine clay and backfilling the excavation

with select sut*;rfde material. It ‘may aet~be neeessary Lo excava
“ta tbs ﬁott&& of tﬁ& clay lay&rl

,,Thls groeaaurﬂ should eliminzte tbe set*lement and stahzlity grobl
;anﬁ ¢§su*t & substantial saving in the structure aast.;

fYoar ramments and those of the recipients of *oples of »hls mems on”ﬁ
the above would be ampre31ated. rerhaps you would wish to reserve
‘Qcammenz untli‘yu& receive the founéatzcanXfort 1arwtbls_slte.

Pk - 5.v. Markiewicz ¢
. R.J. Forrest T ¢
Lo LR, Bobervson.
~B.R. Davis,




@iﬂAﬂ“ruﬁ"mT ﬁ?‘ mﬁﬁwAva o ,Ama

MEMGRANQUM

di L. Forster, ey ;-mw E‘é&ﬁ*iﬂg& Sect
Legional Functional f’lanmng hngm@er, “han ]
, hm?amn ()marw.

"ﬁ’vrﬁwx;m: : 5&}?. . }3.,, J. Percy e Va”ﬂ'ﬂ . Mﬁh 23: 1969~

Qua Fue Rer. : o A ke memur ¥a

Sueseer W P 34.86-16, Site 27-198
T Underpass 1.8 Miles West of %ars
ﬁzgnwa} 417, Dxairzct 9

km reph to vour 1ezter of ‘»iarch 14, 1969, p;ease beiiadmsed that we
. Qﬂl&e‘stima}:e:the costs of the structures as follows

d Clea .l Estimatet}
__over Traffic == Cast

‘»"Crﬂ%mg At {Wew . ean.
62 1.

Crossmg D! €East) o mia.

. Semementa in thls area stﬂi preqent a prublem H@wever conmtmns
- appear to be improving tcwards the east. No a.ilowance has been made :
for this.im provement in znece cosi es&mates :

g_}u&*

?fu ‘x,x«»

Gavin Scoit, ‘P.',Eng. R
- Regional Bridge Location Engineer




DEPAE‘T‘JIENT OoF HIGﬂWAYS DNTA&CQ g
MEMGRANDUM
. ‘To: Mr, A G; Stermac, P, Eng” From: Bridge"Section;

‘ Principal Foundation Engineer, "~ Kingston, Ontario,
Labcratory Bmld:.ng ~ : :
Downsview, Ontario, ‘ :

» » Dare: December 23, 1968;
ArrenTion: Mr. M. D&vata, P, Eng, e
Our Fie Rer. In mEPLY TO
Susuect: ‘ W.P. 35-66, 36-66, 37-66 and 38-66, Hwy. 417,

Vars to Quebec Border, District 9

We are sending o you herewith the following 1:50, 000 topographic
maps on which the Photogrammetry Section have marked the location
and log obtained from well drilling records:

1) Russell (West)

2) Russell (East}

3) Alexandria (West)

4) Alexandria {East)

5) Hawkesbury (East)

6) LaChute (West)
.‘ 7) Vaudreuil (West)

These should prove useful in conjunction with your present mvestlga-
tion of the alignment of the proposed highway.

On our recent visit io the area, the writer noted that the gully at Site #5
was comparatively deep. I believe your boreholes at Sites #3 and #4 are
indicating considerable depth of clay and if this is to prove a troubiesome ‘
area, perhaps we should be considering having the mghwav apprommately
one concession farther south,

We suggest that you get in touch with Mr, Jim Percy concerning other :

possz.ble locations, ) :
/// B 5 24

Gavin Scott, P. Eng. ,
Regional Bridge Location Engineer

e

GS/hl
Encls.
c.c, {no encls,}
Mr. J. L. Forster
. : Attention: Mr. J. Percy




i
i i&ﬁ Lo m{:“ . .
ArrenTion ; Dare:

Secenber 17, 1

Ous Fie R

I~ mE®sLY TO

- BusiecT:

ST aNa = T D, MeBG o L7005

Attached far vour information and necessary action ig =2 cnpy
of A mero ro file with regerd to the mestine held ia the
District Office on Decenber 15, 1969 at which time the staglng
£ : the opening cf Highway #&17 was discussed,

1t would bhe appreciated if early appraval of the recammended
staging would be received since it mav mean rhe temporary
conaection at the Vars sideroad may not be required, As you
tnow some of the property required for the connectinn belongs
£o a Mr. Demers who hag racently tequesteé a hearing of

necessity,
A, J. Percy, TR
FOR: M. R. Ernesaks, : i
REGIONAL FUNCTIONAL PLAVNING ENGTNEER.
AP MRE/mac
Att'g,
Copy to - {, R. Robertson Se J. Martiewicz
Je Trew T. Kingrland
‘H. Aron A, Stermac &

J. H, Gruspiar Timson




 MEMORANOUM

Dare:

CATTENTION:

Ounr Fiie Rer.

In rEPLY To

e ot

e

SuesecT: Higveay $217 - District 9 Ottawa - e ?ﬂ-ua to S?aﬁzié

tno opening in siages of the above Ereeway. Thase‘in~attendance were as*
follows: ‘ : ; G

Mr. ©. 7. Robartson
Mr, K, Westerby
Mr, B, Barrie
‘“b:. -Jc Tl"ﬁﬁ‘l?

Mr, R. forcvest

Mr, A, Laughren
Mr, A, J. Percy

After cansiderable discusgsion it was agreed that thg'fteewaygahoﬁlé'be"
opened ac follows: . :

 STAGD

The section from the Quebec border westerlv 5.7 miles {?-?.‘3?-6Q~9<1 ;
should be opened upon completion as this will cause no mainﬁenance ﬂrobzems
,and the traffic volumes will be relatively high.

STAGE II

The section frnm Ransayville easterly to County Road 2"’Ir’ south of Casselman
(1,P. 34=36=01 to "I,P., 35=56=73) should be opened as a uait upon comple ion
of W.P. 35«86-04 the follow-un paving project for .7, 35-66-03, Tt was
felt thar due to the lovw fraffic volumes and high annual maintenance cosgt

it was not feasibie to open the freevay between Ramsayvilie and Vars as
crininallv planned,

STAGE IIX

‘This would bHe the section from Casselman sasteriv o Hichway #3% south of
Vankleek Hill ("1.P, 35-66~03, U,P, 34«56«01 and =03, Tt was agreed that
three worlk pro*ec»s could be opened upon completion for this section
utilizing the interchanse at Nwy, #3534 for the remporary connec*iaq. The
- three projects are presently “cheduled far completion at tne same tim

Al

Gﬂﬂt"‘é .: e s MBS -




“{:, was alse reoc wandes 5
Hiphoay 8417 be &wwnﬁet@n ge & e 5 ‘
Lk ::mpietv This would serve "he “3‘1: mm o Oarnw 1 wa' fie hmaﬁr. j

Q‘ %

STAGE TV

 This would le ihe section betveen Hishway $34 and Mishwev $17, This |

 would be the last section opencd. Tt was folt however, that the
 section of freeway wirhin the City of Ottawa (V.. 13=4% anc W,P,
- 16=569) ghould be opened ar a:.le sam2 time ns »;tam . ,

"%”irg".}. Trew agreed to rrovida the following ttaffic asaignments
fm: ‘the freewar as soon as possible,

, 1}' 1t is opened between Ramsayville and Highway #138,
ok l‘,Z) It is opened between Namsayviile and Vars,

i The meeting then %djoume.ri.

A, J, Percy,\
PROJECT PLANNING EMGINEER,




DEPARTMENT LF MIGHWAYE TNTARIG

: MEMORANDUM

To: Mr. A, G. Stermac, From: Functional Planning Office,
Principal Foundation Engineer, Kingston, Ontario,
Downsview, Ontario.

TTINTION: Dare: December 10, 1968,

Our Fiue Rer.

In mEPLY To

SusuecT: W.P. 35-66 to 37-68, Hwy. 417, Vars to Quebec Border,
District 9 - Otta.a

At a meeting on December 3rd, 196§, at this office with Mr. M. Devata and the
Regional staff concerning the above hrojects, it was agreed that preliminary
ioundation information is required for the structure sites on the recommended
corridor. This will assist this sect.on in establishing the final alignment in detail.

Mr. Devata advised that he wouid prefer to start the investigation at Vars imme-
diately and proceed eastward to Casselman to complete as much as possiblie prior
to the New Year. We are in agreement with this procedure and would suggest a
schedule as follows, which is based on the present construction program.

ist Priority -  Structure Sites i to 8 inclusive — % Si7TES
Structure Sites 79, 80 and 81 — 3

2nd Priority Siructure Sites 29, 30, 31 & 88 — 4%

i

3drd Priority Structure Sites 82 to 83 inclusive —

“

85 to 87 inclusive - 3

22 to 28 inclusive — 7
+ &4° =1 SITES

The site numbers referred to are shown on the mosaic which wa‘é §orwarded to you
on November 14th, 1968 with the exceptior. of Site #88 which is at the intersection
of Highway 17 and the County Road at the Quebec Border.

We have arranged to have Engineering Surveys stake out and tie in the struciure

sites with existing landmarks and establish assumed bench mark elevations for
future reference. ;

-------




Mr. W. Hutton of your office was in this office on December 9th, 1968, at which

time he was given a2 mosaic for his reference and introduced to Engineering Surveys
staff working on the project. ‘

‘We irust the above meets with your zpproval,
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AJP/mjh Regional Functional Planning Engineer.
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- S.J. Markiewicz
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J.E. Gruspier
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L. Timson
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Faom aterials and Testing {ML*¢a
Eingston -

Dare:s  Jeguary 15, 1969

Our Fice Rer. In repuy To

Suaurecy:
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E
3

By e H17, WoP. 3L-66-03 znd 34-66-0L
Bighth ILine Road Basterly to Vars
ide Rcad,‘ o5 Files

§ Ottows,

o Attacied is the 3011w Section aes‘sn report for
the abovenoted grading and paving projects of the second
Y

of several projects located between OLltewa and the Quebec
Sorder. Prints of the soils prof1¢v 41789-2 are ene;eseé
‘for your informastion as well, e DA
This project is very similar to the pregect

ey d on szrlier to the west with the madar difference
be tnat the sand mantle averigzn@/the ciay b sameS‘%hinnerf,
a3 rk progresses from the middle of this job to the sast
end of the nrc3“~u¢ The water table throughout thisz svaa :
e high due to the lack of proper drainage, The graéatiﬁn
ol toe fine sands overlying the clay hecome* finer and the
acceptadility of the materials for borrow becomes borderline
SO unsceeptable on the basis of some of the samples tested,
The field moisture of the c’aj iw gexnerally cam51derabig in
exXcess ol its plastic limit, rth borrow will 1ikely be
souained from ths sond m“ﬂt;e ove iying the ciay in the
west nell of this projects The mate“1ai for the east halfl
ol the project nignt 2iso De obtained from the till materizl
1 aed at Vars at 2z 2 mile zve“a”e haul a*suanﬂeg Grzaoular
7 &l suitable for sand cushion and modified G.B8,0., 14t

ated In the esker complex north of Vars at an approximats

haul distance, Stazdard a.HgC; Class '4% would have to
¢ ailned from limestcone wuarries located &t an approximate
e istarce of 8 miles to the south-west of the project
Trow wilch asphalt zggregete might also be acquired,

It ls likely that 2 bituminous stahilized base

will te used on this zrojsct but consideration will have to
te given to the use of the agzregates for this DATDOSe
ile2., wnethsr & Standard C,3,8. 'A! material or & gravelly
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used Jor tnis purpose. Paverant depths to be
under the initial paving prewevﬁ are included in
ort with tue exception of the inwerCﬂauae area

ch no DM, drawings are available as yet,

Should you have any gueries as the design work
seg, please contact this office,
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e 437 Dichtk Line Rosd Dasterly to Yars Side Hpad
1 = - A
JePe 345003 and 34-H6-04
Froposed Crading, Drzinage, Granular Base, Paving, Struc*ure and
&Qproaches Prejects
Survevs  Seils Plan ~ ﬁu@v&yw
Profile  znd Profile Station to Station iine Townehip Plen
& ; i

C-50.22  L17H0.2 EZL £51+05 to 521+75.92 'B5' lougester B-56-23
552*+?5 92 = 521+55.04 a‘ﬁﬁ} f ‘

‘ L 521%55.04 to 580+00 Gloucester B-56-23
0-57-12  L17K0-2 EBL  0+00 to 123+30 Cumberiand B-57-15

0-56-21  L17K9-2 WBL  453+05 to 525+L1,34  'A! Gloucester 3-56-27
{525+41.34 = 525+63 .44 A'HD}

i 525+63 .44 to 580+00 ulaueeS%er‘ B-Sﬁ—ZB%i
L 0+00 to 126+00 Cumberland 3B-37-15
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r the Icllowing are included with that for

Boundzry “oad - 15400 to 50+C0

Gravel Road Helocation South - O+00 to 19+00
Grevel Roazd Pelocztion North = 0+00 to 13+00
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LE+O0
Proposed Termporary Conneetion Zast « O+00 to  42+10
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ceen advised by Road Design Office that a

5

ks
e have

b
(44
[}

“peclial Provision will be included which will not permit

borrew pits within 1000! of the right-of-way to aveid unsightl

pits ciocse to the right-of-way,

The esker complex north of Vars contains large qu uantities
of fine sand to coarse granular which would be suitable for use
as Sead Cushion, modified G.B.C. Class 'BY and modified G,3.C.
Class TA' for use in cement treated base, This material is

generally unsuizable for use as Standard G.53,C, Class 'A!? and 'Bt

Standard G,Z.,0, Class '4! would likely be acquired from

limestone quarries approximately & miles south-west of the ““egact.

It is expected that asphalt aggregate will slso be acguired from
these Zimestone guarries,

The haul distance for &ll these meterials is approximatels
A“ -’

P - 5 5 - kS o S - e . ~ k- o
~ne gradeline for Hwy. 417 and SBoundary Road has baen

&

H S o g v P S, ¥ y L P T R -
21 SQUNLEYY NOEC 1S reconstruched 2y the Coun iy """}? ond

t X - 3 ~ - = b 5 - P W )
PR x T e om 6 o, g 3 e e N e g g, oS PR o~ o Eon
WOULC Llxely o¢ picced. It is suggested that the gradeline for




'uracelxneq for the conne @t%uss ana the r&lsﬁ ted

”townahxp roaas at the east end of the prnject have nat bean

‘prowi ded by Func»lonal Pl»nnang on the profiles 1ssued to thlﬂ
aectzon‘ Since it is exnected that all nf these "ra&elines .
 %113 be

~gy *nzd section,

REC If?ﬁﬁ;"ﬁ NS AKD CQ c*R 4TE$“<FW”T1§ES

“lgi 1ype o; Graaulu“ %ﬁterlals

Lt is recommenaed that th@ sase ccurse ror the

 tnr0H¢u lanes of va. Al? and\tne speed change 13395 Up tQ:‘{_CV

 ff tne euklnege, conalqt of bltumxaaus stablllzeﬁ G.B,G

";"Ciass ?&’°, 411 other base ccuvse materzalﬂ‘bnould consls*ffﬁ
of nlalﬁ'u._.w. Class 1A%, The 5uo~base waterzal an

 ﬁﬁy. 17 {portlon wzth stablllzeﬁ base} bﬁould ccns&st cf

:fS;S.C.'Cl ss ﬁ', to tle &own the underlyln& saady suh“raﬁeiff"17

Lricr to plac cing o; tﬁe st anallzed base. All other sub-maseﬁyf'7 

material should cons stkof~Saﬂd"€ushicn.

=5 N, . = I ; - o
1.2 Depth and Width of Qranuiar‘ha rials

It is recomrended that‘all*granalar materials be glaceﬁ.;f-jj

full width except for she bituminous stabilized base whickh

should be placed one foot wi@er on both sides than the

proposed aavedeﬁt width on k%g. 4‘7.

D . A, S, o~

{1} :@yfz.__zs,z? and s;aeed Chan ga wues Up Tc The Bulinose

&7 pituminous sta%iii é basﬁ over 37 ?i&in §;B;€;~‘

Class 'A%, Shcuéde”s to be ¢ nstructed using plain
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Pv
l

€™ G.3,C, Class '4' over 9" Sand Cushion,

(311} Turn-zbouts, Detours and Other Ninor Roads To Remain

Hixh 4 Ioose-Top Surface

A W ——nAman wan e W o

&" ¢,5,0, Class 'it over 6" Sand Cushion,

Sackidill To Structures and Culverts

It is recommerded that the backfill to culverts
within the zcne of frost peretration, and to structures,

consist of Sand Cushion,

ng CF %dtevlals

Stockpil

in
A Special Provision should be inserted in the contract
documents to limit the height of stockpiled material, due to
the underlying weak clays along the project,

es of topsoil, etc., may have very steep clopes

E.
Jook

i

and the eritical height may be cuite lowe The szfe helghts

H "i)
o
H
(%
:)1!
(1]
9]

Sest structure sites, It is suggested that this
office or the Foundation Section be advised before any

stockpiles are commenced within the right-of-way limits,

Provision be inserted
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e
o
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fud

o require tiae contractor to place z1l fills over 8! high ac
onc of the initial operaticns so that as much settlement as
possible can be attained before follow up paving,

It is suggestsd that these nigher filis be completed

within 10 weeks of the awarding of the contract,

Continued /7
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el  Fevement Depths

Sad

The ultimate asphalt pavm.en depth intended 1or %wya iﬁ?
is ':‘i‘a". Stage paving &s outlined in the preliminary pavamenn
desgign report for '*’.s.. 34-66-02 is also recemended for
WeP. 34-€5-0%, | R

Trhe asphalt pavement to be placed under the initial
paving project should be as follows? |

(2}  Stage Paving On Hwy. 117 and Speed ’unange Lanes Up T()~
Y Zlncse {no_curb and gutter

Binder Cou,. e - : H'a Lt 8 - 2n
Surface Course =~ Haznn;& . - : 1%’ :
Total 3%**

{v} Connections On Hwy. 417 ﬁnd Intersecting Roads
Hith Curb and Gatter

Binder Course - H,L.8 - zn
Surtace Course - H,L.4 - 1in
Total 3is
{c)  Intersect :'sg.?’oﬂas,*&tﬁogt@arg and Gutter
Surface Course Only - H,L.h - 2"

It is recormendsd that the placement of curb
and gutter on intersecting roads be deferred where
possible until the second phase of paving, when

additional asphalt will be placed on Fwy, 417 and on

Continued /&
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The conditions st most culvert locations are aampﬁct
sil-y sand over soft to firm silty elay. It is recommended
thet culverts at 21l these locations be C.S5.P. or box-type
goncrete,

If the invert of C.S.P's or the bottor of the slab
of box~tyre concrete culvertc is above tie clay stretun
within the sand, no specizl bedding trestment is requirsd,
If the culvert is in clzy excavation, provision should be
made for an 18" thick sand pad 2s a working platform in
order to protect the sensitive underl ya&g clay frﬂm

disturbance during ccnstruction,

Tronsition Point Treztment

Jete

it is recomrmended that ali transitions be treated Lo
a deptin of 3' except on roads which are ﬁc remain with &
loese top, waere siight differential performance cau be
tolerated, The total depth 'Y of scil horizons should
te zzsurmed to be 247 for estimating purposes,
A few sand knolls are lcocated aleng the propcsed

. e i e % " 3 o~ b o, o
zlizrment of tihe westbournd and szstbound lznes, These are

senerelly about 100' long,., Hather than epplying traznsition

Om



. f” ﬁ«_;i”“ ¢ g.ki 3%1:%‘4,;;%{ &2.:*& |
o  PExicting side r§é§ f 11s are compacted toa,
 5, da ;ree than the ndjacent arcurdg, It is recommea d

‘fﬁxﬁe road fills‘
 a$‘ﬁhawn,ang£h&f

‘ ﬁgckfi13ed”¢izh

She psfaot Rallers

‘ ”531tcni*~ In ﬁdvarc& @f ﬂut ExcaVﬁtAQ?$

: ; Attenmion is drawn to the m@isture corditions o
,’5cuts on both tﬁe E.D.L‘ gnﬁ ﬁhg._’ at Eighth,ii

- *tcnlng to a mxn¢mum depth of &15' belaw 9refile grad .
s the soad cut is recammenaeé. ,All ditches ?hraueh thes

, shou1a be excaVﬂted well in advance of the rem&indev

‘excavatwon to nr@vaée better mai&ture‘candztlaa$~for

"tr1:W1rg and sﬁupi gz of the cutse

' PREPARED B!'

Senicr'ProJect 5011@ ngi
January 1&,11969
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DEPARTMENT OF HIGHWAYS O

MEMORANDUM

Mr, &,G. Stermae, Frow:  Materials and Testing Offic
Principal Foundation Engineer, - Kingston. it L

Materials and Testing Office.

Arrention:  Fr. M. Devata i Dare:  November 18, 1969.
i Uu’n.F'wL@:;fﬁ:n k ’ ‘ In REPLY TO ,

SussecT:

W.P, 34-66-03, W.P. 35-66-01
Vicinity of Vars ' :
District of Cttawa

‘ attached are portions of the scils profiles for
these projects at two culvert sites.

You will note that aporoximately 10! of fill
is proposed at each of these sites.

, It is regquested that you provide us with an
estimate of the settlement due to consolidation at these
two culvert sites based on any relevant information you
may have at adjacent structure sites.,

' .
V& o ) A
H.h, Meyer :

for: J.E. Gruspier, i
Regional laterials Zngineer.

H&d/pde

cc: lr. Goa, Wrong
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K
 KINR nowﬁ & Nov 20/69 4.0 P VR
ER: GRUSPIER REG MAT ENGR |
» ATTN ¥ 4 MEYER | |
'RE MWY 417 WP32-66-03 AND WP35-66-01 VICINITY OF VARS DISTRICT s

~ OTTAwWA
WJEB-F-88

FURTHER TO YOUR MEMO OF NOV 18769 WITH REGARD TO ESTIMATED CGN:OLIDATIL"f
sarrLGa&Ts OUR ESTIMATED VALUES ARE AS FOLLOWS k
;sxrsrno.a FILLS UP TO 10 FT SETTLEMENTS 1> INCHES
f SITE NO.> FILLS UP TO 10 FT SETTLEMENTS & INCHES
M DEVADA SUPNG FOUNDATION ENGR

l}op A J STERMAC PNCPL FOUNDATION ENGR

M OFFICE

AW




5 Attgched are partmcns af the soils prefﬁﬁs f@r
;dhese praaects at two cnlvert 31te5.1

4 : Y@u wall note t“at aypre“_mateiy 10' af flli
s‘nropcsad at each ef t%ﬁﬁe aites.

It is requested that you provzde us w;th an
;reatzmate of the settlement due to consclidation at these
two culvert sites based on any relevant information you
- may have at ad“acenu stracture sites.

é.ﬂ yéyer '

0& e mater¢als ﬁnglneer.

ee: lir. G.4. Wrong
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KINR DOWN 6 NOV 20/65 4.0 P VR
J £ GRUSPIER REG MAT ENGR

P ATIN H A MEYER
| RE MWY 417 WP34-66-03 AND ¥P35-66-01 VICINITY OF VARS DISTRICT ©
. oTTawa |
wa63~ng$ | g
'Faﬂraﬁa TO YOUR MEMC OF NOV 18769 WITH RESARD TO ESTIMATED ccﬁsaLzaarIa  :
~$£TTLEMEN?¢ ‘OUR ESTIMATED VALUES ARE AS FOLLOWS | ’
fszrs\&s,; FILLS UP TO 10 FT SETTLEMENTS 12 INCHES
 317£,&0;sz1LLs UP TO 10 FT SETTLEMENTS 6 INCHES

M DEVADA SUPNG FOUNDATION ENGR

I}QR A J STERMAC PNCPL FOUNDATION ENGR
¥ & T OFFICE
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