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w
memorandum

To: Pavement and Foundation Date: september 10, 1982
Design Section
Central Bullding
1201 Wilson Avenue
Downsview

From: Property Office
5th Floor, 3501 Dufferin St.
Downsview

Re: Paat Property
Hwy. 17
- Arbitration

We gave a number of undertakings on discovery held
in the above-referenced arbitration. Enclosed is a copy
of the memo from Mr. G. L. Gardiner of District 18 indicating
that the requisite engineering reports and test borings might
be available at your office.

Would you have the matter researched and forward the
materials to us accordingly.

Thank you for your attention to this matter.

;z‘/, Gtlehs
Erxresto villatuz L;Kl}é)

Arbitrations Clerk

For: John R. Hare
Senior Arbitrations Officer

EV/ic
Encl.

<,

SEP 13 1982 \;

T4

Po " o $\
e"‘?fcundz*mn pes'®




mem&randum °

Ontario

To: Property Office Date: 1982 09 07
5th Floor
3501 Dufferin Street

Downsview, Ontario
’ ,:";;ZEHIEO
Attention: E. Villaluz

Arbitrations Clerk

Re: Paat Property Huwy. 17
Arbitration

0f POPtR Y 3“"\.(\\(\’

”’».'Jarh.u.\ -

I have completed a review of the diaries and files for Contract 76~59
as they exist as of this date. With the exception of six correspondence
files and a copy of the daily equipment diaries, all other data (field
books, supervisor's diaries, miscellaneous files, etc.) appear to have
been destroyed.

As best I can with so little information, I will comment on Mr. T. C.
Marshall's list of inguiries and undertakings.

1) See my letter of May 27, 1977 on your file.

2) See equipment diaries submitted — a list of the contractors
equipment. was presented at the time of construction however this
has since been destroyed.

3) I believe the discovery of the artisan well as described in
my 'Project Supervisor's Diary' - now destroyed. Also refer to
my letter of May 27, 1977.

4) This paragraph is answered in my letter of May 27, 1977. The #
equipment diaries for the Shewfelt Creek structure have been
isclated and marked as such in the box of diaries submitted to
you under separate cover.

It states that Mr. Marshall requires engineering reports, test

borings, etc. Any information of thiz nature that might be

available would be found with the Geotechnical Office, Downsview,

as noted on Sheet No. 131 {Soils Information) of the Contract
Drawings for Contract 76-59. '

I am not aware of any investigations that may have been made by
the Ministry of the Environment related .o the Paat property.

In reference to the last paragraph, Mr. Marshall should be advised
that 'H' piling was performed in the area of the structure footings.
These niles were driven to withstand an approximate load of 70 tons
per pile. This was achieved by driving the piles to a depth in the
range of 60 - 65 feet below the footing elevation. The sequence

of pile-driving in relation to the artisan discovery is covered in
my letier of May 27, 1977.

ceaneal

7540-1318 {10/78)




6)

7)

8)

10)

D

See soils profile and logs, Sheet No. 131 of the Contract ..awings
Contract 76-59. :

I can only assume that this has been done by the Structure Office
Hydrology staff.

The diaries pertaining to the Shewfelt Creek Structure have been
isolated and marked as such. These records as well as all other
equipment diaries have been submitted as noted.

All references in the diaries to work other than the structure in
the vicinity of the Paat property are intermingled throughout the
other diaries and would take weeks to isolate. Such work was of
such superficial nature that I doubt if it could have any bearing on
this investigation.

The assumption that the sheet piling was simply driven down into the
clay is correct. The piling was hoisted into vertical place with a
2 cubic yard crane and driven using an air hammer and compressor.

The depth to which the sheet piling was driven was determined by the
contractor (approximately 17 feet from top of footing) which he felt
was sufficient to withstand external pressures as the footing was
excavated. This depth was approved by the Structural Office prior to
start of this operation.

My letter of May 27, 1977, advises of the location and date on which
the artisan well was encountered.

I realize that more detailed information may be regcired, however, the
records now appear to be somewhat diminished and I hesitate to rely on
memory for details after a time lapse of six years.

I trust this may be of some help and if I can be of further assistance,
feel free to contact me at the District Office, Sault Ste. Marie.

G. L. Gardiner
District Services Supvr.

GLG/j 18-Sault Ste. Marie



Ontario
Ministry of the Crown Law Office 416/965-9592 17th Fioor
Attorney Civil Law N :-grim,scﬁeatﬂim
General M5C 1C5
Please Refer to File
NO. v s
April 29, 1982
MEMORANDUM TO: J. R. Hare,
o Senior Arbitrations Officer,
T Ministry of Trans tation
gt § y por o
a A VQQ and Communications,

Property Branch,

p AP 5th Floor
g ol 5 {082 g 3501 Dufferin Street,

o & |
Ay A & Downsview, Ontario.
or TIPZR 1 BRAVI G ) _
a3 partation » 635 M3K 1N6
\

FROM: T. C. Marshall
Counsel
RE: Ministry of Transportation

and Communications ats Paat

We gave a number of undertakings on your
Discovery in this matter conducted in Sault Ste.
Marie on April 27, 1982. 1 list them below. In
addition to the undertakings we gave, I have some
inquiries that should be made as well and they
are listed without differentiating as between
undertakings and inquiries. .

(1)} Was there any blasting required in the
general locale of the Paat farm at
ali?

(2) Can we obtain a list and description
- of the equipment used for the purposes
of the, road construction?

—
(W
~

Where is the discovery of the artesian
well described? 1Is there an entry in
diaries to do with this or did Mr,
Gardiner or other Ministry personnel
personally observe the occurrence?

I want to have some statement as to
the amount of water that seemed to
have emerged, a characterization of
the pressure it was under and the
duration?

9."‘2



J. R. Hare
April 29, 1982

(4)

H(5)

(6)

(7)

I want to know as well whether this
occurred in an area where the stream
was diverted. That is, did it occur
in an area where there had not been
water before? Indeed I think we should
have a description in some detail of
the operation at the bridge site on

a step by step basis to indicate quite
clearly what activities were carried
out and when. This is all information
that can perhaps be obtained from the
job diaries.

_Can you in fact obtain for me the

engineering reports that were prepared
wl‘h“réépe%?“fgmfﬁﬁ"soil conditions.
If there were test borings done then

I would like to have toptes of the
logs of those tests. Was any testing
done at all on the Paat property?

I would like to have some little
exploration made as to the precise
nature of the information given to

the Minister of the Environment that
would lead it to express the opinion
that it did. I think I have to deal
with whether or not it is reasonable
to assume that there was the same. E 4
stratum extending the 1300 feet
between the well and the bridge site.
We undertook in any event to review

ey
&

the engineering reports.

There is some reference in the material
to an "H" pile that went down-some

very considerable distance. Can I be
informed as to the purpose of this and
when it was put down and how the timing
of that related to the notice of the
artesian well.

When we have the logs of the test borings
we should also have a clear record of
the location of those test bore holes.

Can we make some inquiry of perhaps

the Ministry of the Environment or

the Ministry of Agriculture and Food

to determine whether this particular
area is an area that is known to be
underlain by '"pools" of water or has

a somewhat unique aquafer configuration.

I can perhaps refine this question in
discussion with you.
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J. R. Hare
April 29,1982

(8)

(9)

(10)

(11)

Mr. Gardiner will review all of the

job diaries and will pull out
everything that relates to construction
in front of the Paat property and on
the structures themselves. I think
copies should be made of that material
and I would like to have a copy of

it.

Can we have a description as to how
the sheet piling is put in. Is it
simply driven down through the clay?
How is the depth to which it is
driven determined?

If there is no entry in the diaries
about the artesian well being
encountered do we have some way of
identifying the exact date on which
that event occurred?

You indicated that the Ministry had a
policy of going in and testing wells
close to the right-of-way. You

mentioned that there was a quality
test and presumably a flow test

also conducted. Are there written
policies with respect to this kind

of activity? 1If so, can I have
copies of whatever it is that set

out those policies and some indication
as to the reason for these policies
being established?

You were going to inquire of the
insurance and Claims Sections concerning
other well complaints and you were
going to locate opinions expressed

by the Ministry of the Environment
that might be contrary to the opinion
expressed in this case. It may be
that the insurers for Bot Construction
who may have had to investigate some
of these complaints would have files
that would be of assistance to us as
you suggest.

I
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J.R. Hare
April 29, 1982

to us.

(12)

(13)

(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8) /

-4 - 1.'\

I think I would like to look at the
Ministry files as they relate to _
McQuarrie ‘and what was done to remedy
this problem.

Did we carry out any testing anywhere

in connection with these well complaints
after they were first made to determine
underground conditions? Did the
Ministry of the Environment do any
testing themselves. It does not

seem so.

A number of undertakings were given

They were as follows:

Produce the receipts for water h%p{ing.

. This should tend to give us some’
‘idea of the date on which the;wéll_

dried up. S

The-date Furkey deepened bﬁ; well
and a copy of the well Egéord kept
by h ifﬂ‘. S
Any records that hefkgpt with
respect to pumping,tests and
quality tests on fhe deepening
of the old well.

Quota detaif§*and cattle sales records,

A directigﬁvffgm her to get records
from the Milk Marketing Board.

The date of the first notice to
M.T.C. re loss on .cattle.

Thé exact date that the water ran
wt. N

Provide any information re loss of
water that we don't have.

Provide a general sketch of home
farm, house, highway, driveway,
creek touching property, bridge
structure and house and position
of the two wells.
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FOUNDATION INVESTIGATION REPORT
cor

The Proposed Culvert North of
Rydal Mil1 Rd. and Hwy 17 (W.B.L.)
Hwy. 17, District 18, S.5.M.
W.P. 903-72-02

INTRODUCTION

If is proposed to improve the existing Hwy. 17, southeast of Sault Ste.
Marie, to a four lane divided highway. Two new lanes, parallel to and
east of the existing Hwy 17, are to be constructed to accomodate the
west bound ianes at the above mentioned location. Approximately 350 ft.
north of Rydal Mill Rd., a culvert extension in a southeasterly direction
is proposed where the creek crosses the west bound lanes. Originally, a
concrete box structure similar to the existing culvert was proposed.
During a preliminary soils investigation at the site, personnel from thu
Northwestern Regional Materials and Testing Section found poor subsoil
conditions at the proposed location. As a result, the Soil Mechanics’
Section was requested to carry out a detailed foundation investigation

~at the site to determine the subsoil conditions and make recommendations

pertaining to the type and placement of the culvert and the associated
stability and settlement considerations of the proposed embankment.

SITE DESCRIPTION

The site is located 8 miles soch of the town of Echo Bay, immediately
east of existing Hwy. 17 approximately 350 ft. north of Rydal Mill Rd.

The eastward flowing creek at this location travels through a shallow
valley approximately 10 ft. wide. During the course of the field investi-
gation, the site was blanketed by a 4 ft. cover of powdery snow drifting
to 6 ft. heights east of the existing 10 x 10 concrete box culvert.

This snow cover limited the definition of the creek boundaries, however,
from the profile submitted by the Northwestern Region, the maximum depth
of the creek valley is 5 ft., with steep side slopes. The overall north
and south river banks have slopes of 2 horizontal to 1 vertical. An ice



level in the creek. was established at 644.4, January, 1975.
Q The surrounding terrain is flat to gently undulating in relief between
elevation 650 and 658 favoring crop farming and grazing. Numerous gullies °

are evident in the vicinity of the site.

3. FIELD AND LABORATORY WORK

Snow conditions together with accessibiiity problems during the time of
_‘the field investigation, limited the investigation to the south bank of
the creek. Three sampled boreholes accompanied by dynamic cone pene-
tration tests were carried out by means of abombardiekxnounted hollow
stem auger machine. One additional dynamic cone penetration test was

"~ carried out to provide complementary field data.

Sampies of the overburden were obtained at required depths by mezns of a
2 in. '0.D. split-spoon sampler, the sampling carried vut according to the
specifications for the Standard Penetration Test. The same method was$“
used to advance the dynamic cone penetration tests. Where cohesive depo-
' sits were encountered, 2 in. 0.D. Shelby tube lsamplers were pushed man-

ually or hydraulically into the soil. In addition, field vane tests were
“carried out, where possible, to determine the in-situ undrained shear
strength of the soil. ‘ '

! ATl samples were subjected to a  careful inspection and classification,
v both in the field and in the 1aboratory; Following this examination,
various laboratory tests were éffected on representative soil samples, to
determine the physical properties of the overburden, namely:

Natural Moisture Contents
Atterberg Limits

Grain Size Distributions
Undrained Shear Strengths
Consolidation Characteristics

Surveying of the borehole locations was carried out by personnel
‘ from the Sault Ste. Marije District Office. (See Fig. 1).

Groundwater levels were established by taking readings in the open boreholes



during the period of the foundation investigation.

4. SUBSOIL CONDITIONS

4.1 General

A cohesive deposit of reddish-brown to grey, soft to firm, silty clay to
clay extends to a depth of 25 ft. below the ground surface. The upper
2.5 to 6.5 ft. of the stratum consists of silty clay with sand and or-
ganics. Beneath this stratum, a granular deposit of silty sand was
encountered. '

4.2 Silty Clay with Organics to Clay

The cohesive deposit at the site consists of a reddish-brown to grey silty
clay to clay. The upper 2.5 to 6.5 ft. of this deposit is a silty clay

with sand and organics extending to elev. 642. The organié content by
weight in this portion of the deposit ranged between 2.6 and 5.5 percent.
The organics within this material are believed to be the former stream

bed. Below elev. 642, the deposit changes to a clay and extends to e1ev
621. The overall thickness of the cohesive stratum measures 25 ft.

The physical properties of the cohesive stratum are as foilows:

Silty Clay with Organics : Clay
Liquid Limit % 29 - 5] 50 - 80
Plastic Limit % 16 - 30 22 - 31
Moisture Content % 23 - 77 50 - 82
Bulk Density PCF % - 95 ~ 103

Undrained shear strength testing for the cohesive stratum gave the foié

Towing values: e
el mr e ~ . —. RANGE (PSF) .
In-situ field vane 440 - 760
Laboratory vane ‘ _ 515 - 770

The above data reveals that the soil below the silty clay with organics is
a soft to firm inorganic clay of hjgh plasticity displaying a medium



4.

sensitivity. (See Fig. 2) A 1.0 ft. thick localized surficial deposit of
gravel with sand was found in one isolated location at the site..

4.3 Silty Sand

4.4

<
.
—

At a depth of 25.0 ft. below the ground surface (approx. eiev. 621}, a
layer of silty sand some gravel was encountered. The relative density of
this granular deposit in general, increases with depth from loose to very
dense. The 'N' values vary from 1 blow/ft. in the upper portion increasing
to 71 biows/ft in the lower portion of the deposit. The stratum was proven
to a maximum depth 41.5 ft.

Groundwater Conditions

The stable groundwater table across the site was established at the ground
surface. Groundwater was first noticeable when the boring operations pene~,
trated through the cohesive stratum to the lower granular layer.

DISCUSSION AND RECOMMENDATIONS

Subsequent to the foundation investigation, this Office was in communica-
tion with the Consulting Engineering Firm of McCormick Rankin and Associates
Ltd. Based on the poor subsoil conditions encountered at the site, it was
agreed that a structural steel pipe arch is a more desirable structure type l
for the proposed culvert extension than the formerly planned rigid concrete :
box. It is now understood that the creek will be carried under the pro-
posed Hwy. 17 west bound lanes, by a structural steel plate pipe arch cul-
vert of dimensions 12'9" x 8'10", extending for a distance of 173 ft. south-
east from the existing concrete box culvert. The invert elevation is to
vary between 641.7 at the connection with the existing box and 640.5 at the
east extreme of the culvert.

ﬁ?

Design Recommendations

The bedding requirements for the proposed culvert should be according to
MTC Standard No. DD 808-B, Type 5 with subexcavation as shown on the
following page. ’ ‘



PIPE ARCH

* " IBEDDING MATERIAL .. " -/
. L GRANULAR 'A'. 7« 5>

E

' -. ' ! — . ' L [ -
12 - 1 » 12 v T 8, )

The structural steel plate pipe arch should be placed on a mat of
gfanuiar material in order to distribute the critical corner bearing

pressure so that the stress increase induced in the cohesive foundation
subsoil will rot exceed the allowable bearing capacity of this deposit.

During construction, should pockets of organic material be encounteréed.be-
Tow the limit of excavation such material should be excavated to its faTl‘
depth and replaced with well-compacted granular material. The compaction
of the material in the vicinity of the haunches is critical. The limits
of subexcavation are indicated on the aforementioned figure, where slopes

“of 1:1 should be brought up to the frost line which is approximate1y 6 ft.

below the ground surface. Lightweight backfill of Algoma Steel slag as
shown above should be used to reduce the load on the foundation soil to
minimize post-construction settlement.

The pipe arch will settle différentiai1y due to the consolidation of the
underlving cohesive stratum as a result of the imposed embankment loading.
In order to allow for this settlement, it is recommended that the structure
be cambered. A camber of 9.0 inches at the centreline of the proposed
highway embankment should be incorporated in the culvert design in order to
maintain the required hydraulic gradient through the culvert should the
anticipated settlement take place.

The connection between the existing concrete box culvert and the structural
steel plate pipe arch should be carried out according to MTC Standard




5.2

No. DD-810.  In addition to this. the Consultants were provided with two
structural drawings detailing the connections between the existing box
culvert at Eighteen Mile Creek, District No. 4, and the proposed struc-
tural steel pipe arch extensions. (Drawing No's 138-45-1, 138-45-4)
According to available information, this pipe arch culvert connected to

the box culvert is performing satisfactorily without any signs of distress.-

Stability analyses in terms of total stresses were carried out for the
proposed embankment to determine the stability of the highway embankment.
The maximum height of fil1 will be 15 ft., the vertical distance from the
existing creek bed to the proposed profile grade of Hwy. 17W, elev. 657.
Thé following soil parameters were used in the analysis: ’

Soil Type Elevation p Cu (PSF) ~ (PCF)
Fill 657 - 642 30° 0 | 125
Clay 642 - 635 0 540 100
Clay _ 635 - 630 0 440 98
Clay ‘ 630 - 621 C . - 650 . 98
Silty sand - 621 - 605 32° 0 115

| Groundwater table - Ground Surface

The results showed that the proposed embankment is safe with respect to
the stability in the transverse direction provided 2:1 side slopes are
constructed and the suggested subexcavation .and backfill methods are ad-
hered to.

Construction Requirements

The stable groundwater table was established at the ground surface across
the 51te.1 In order that the bedding for the structural steel pipe arch

be placed in a relatively dry condition, a temporary dewatering scheme will
be required. Two schemes are possible: the creek could be temporarily
diverted, or a relatively impervious earth dike could be constructed

and any infiltrated -water in the cofferdam area could be pumped out by
conventional means.



6. MISCELLANEQUS

The field work, performed during the period of March 4 to March 8, inclu-
sive, 1976, was carried out under the immediate supervision of Mr. R.W.
Barnes, Project Engineer.

The drilling equipment was owned and operated by Canadian Longyear Ltd.,
Sudbury.

This report was prepared by R.W. Barnes under the general éupervision of
Mr. M. Devata, Supervising Engineer, whe also reviewed this report. '

&

/ﬁ&%;//R.N. Barnes
Project Engineer

I Lhwndla

M. Devata
Supervising Engineer

MD/op
April, 1976




MINISTRY C. TRANSPORTATION AND COMMUNICATIONS—-ONTARIO -
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

OFFICE REPORT ON SOIL EXPLORATION

wp 903-72-02 LOCATION See Figure 1 ORIGINATED 8Y RWB.
DIST__ 18  ywy 17 WBL  BORING DATE _ March 4, 1976 COMPILED BY__RWB
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY
% [DYNAMIC CONE PENETRATION LIQUID LIMIT ———W =
SOIL_PROFUE SAMPLES r  |RESISTANCE piOT PLASTIC LIMIT wel =35
ol o al 3 20 Ao 6o do 300 JWATER CONTENT—w § Z5 |
ELEV Elw|w 3] 2 [SHEAR STRENGTH PSF wp w Wy 2 | REMARKS -
. | A |
DEPTH DESCRIPTION 212 > | €] 8 |o unconrinep + FIELD VANE y
® 21" B | ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % % :
645.0| Ground Level (] < | ELEV 200 400 600 800 1000 25 50 75 P.C.F|GR SA SI CL}-
$ilty clay with ;2 1 [ss [ 3% ' 4.9% org.
L — —— _topsoll = ; © o
il 2 | TW ;| PM O 103 |
/ 640 - _
eddish Brown to Gre = S ;
fe y/ 3 | TW | PM x it o 100 0 1386
Cla 55 : '
v / 4 11w | PM H ¥ 10 o6
o
+83
630 + 54 ;
Soft to Firm / 5
/ +54 , , B E
. +53 k
6 | TH | PM | x ot 28 :
620.0 / 620 18 )
25.0 Silty sand v TW | PM ° {15 47 32 6]
some gravel :
s T T3 o 15 43 37 5|
Loose .n'.’_ . F
610.0 A 617 —
35.0 | £nd of Borehole T
='\
Borehole auger to I
35.0 ft.
’ 600

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIC

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N© 2

. ~4.

wp_ 903-72-02 LOCATION See Figure 1 " ORIGINATED BY RYB
DisT.__ 18 HwWY 17 WBL  BORING DATE _ March 5, 1976 COMPILED BY _Rup
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED Bfl_f__;_;
SOIL PROFILE SAMPLES x |DYNAMIC CONE PENETRATION LIQUID UMIT ——W, =
& |RESISTANCE PLOT _ - PLASTIC LIMIT Wel =18
6l « at 3 20 4o _co  do_ 18 JWATER CONTENT_w | Zi5
alw | w ! 2] 2 ISHEAR STRENGTH PSF wp w wy 2 | REMARKS
ELEV ool a - Z — e
SEPTA DESCRIPTICON 12 > <>l 8 |o uNCONFINED + FIELD VANE ¥y
el 217 | 7| & e quick TRIAXIAL x 1aB vANE | WATER CONTENT % ”
647.8 Ground Level v z EELEV 200 400 600 800 1000 25 50 75 P.C.FIGR SA SI CL
0.0 Gravel with sand 311 | ss | 15[ -1 56 38 (6 )] B}
Silty clay with 4/' o rolt : 0 20 51 29| §
sand, organics [V I3 fi | PA Ho~% Lg’fgi 0 33 32 33
———————— 640 0 25 30 45| §
i / SS 1 » O 0 2.43 551 B
Reddish Brown to Grey 5 W | ™ 10 98 A B
Clay / + B5
. / +s4
6 | TW | PM ¢ 1o 98
630 +53
Soft to Firm / RN e +| 83 95
+83 :
622.8 +de 0 44 49
25.0 Silty sand, some PN e e j |
: y sand, <] 620
gravel. -1 :
| 9 18§ 8 o 11 52 35 2
. QI' y I3 " g
Loose to Compact 10 | SS | 24 \\\ o 17 48 31 4%
608.8 . 610 —

39.0 End of Borehole

600

20
159-5 % STRAIN AT FAILURE
0




OFFICE REPORT ON S0IL EXPLORAtION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTAR!IO

wp__803-72-02 .

See Figure 1

Ne 3

ENGINEERING SERVICES SRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE

LOCATION

ORIGINATED BY .RWB___

DIST 18 Hwy 17 WBL BORING DATE _ March 8, 1976 COMPILED BY__RWB
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LimiT Wy =
% JRESISTANCE #LOT PLASTIC LIMIT Wel =09
&1 o 8l 3 2o 4o 6o 89 180 | WATER CONTENT_w | Z i o
ELEV Elw| w31 3 [SHEAR STRENGTH PSF we w W, Z | REMARKS
. e n * A
DEFTH DESCRIPTION “1=1>1g 3 | o uNCONFINED + FIELD VANE y
{217 [ 7] & (e ouck TriaxaL  x 1aB vANE | WATER CONTENT % o,
646.5|  Cround level n Z wergv | 200 400 600 800 1000 25 50 75 lp.c.FiGR SA 51 CL
0.0si1ty clay,some sand,7 1 ]88 | 23F R +O— 2.6% Org.
trace organics ,J, 2 . SS £ { L 022423
‘ 4 I gy, : LD
jReddish Brown to Grey/ e :53 lnp 0 4425
/ 5 | TW | PM x k -} 94
Clay / + oh
6 | Tw | PH +s3
630
Soft to Firm $s4
/ ;Sé
7.1 TH o — 96
621.5 // 9t '
55, ° 25 42 24 A
25.0 silty sand S5 A) 620 g : ]
; .
some gravel ]f
ba. 19 1 55 7 17 46 35 %
i ‘ :
to Dense y L] =
Loose to B ECHECH 51 T R 34 38 25 3
1
605.0 1T Tss |71
41.5 End of Borehole
600

oy ibama b R st bt i

20
1545 % STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE -~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N24

OFFICE REPORT ON SOIL EXPLORATION

wp_ 903-72-02 LOCATION See Figure 1 ORIGINATED 8Y _RWB___ |-
DIST_ 18  pwy 17 WBL BORING DATE _ March 8, 1976 COMPILED BY__ RWE
DATUM Geodetic BOREHOLE TYPE Dynamic Come Penetration Test CHECKED BY
$OIL PROFILE SAMPLES « DYNAMIC CONE PENETRATION LIQUID LIMIT ———W, =
& JRESISTANCE PLOT PLASTIC LIMIT el
51 « al 2 20 4060 g0 100 JWATER CONTENT_W { Zi5 ¢ on
ELEV a{wlw | 2] 2 [SHEAR STRENGTH we w W = | REMARKS |
DEPTH DESCRIPTION 212 > 1 g 3 o unconrineD + FIELD VANE y "
a g i & |s ouick trRiAxaL  x 1aB vane | WATER CONTENT % AR
648.0 Ground Level id Z ] ELEV GR SA 51 CL{.-
0.0 q>
640 g
630 \
620 §>
610
607.0 T~
41.0f End of Cone Test
600

20
15¢-5 % STRAIN AT FAILURE
10
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=\ Ministry of ‘I' "’
@ Transportation and
Communications

Ontario Memorandum

To: Mr., D. Jarvis, Head From: Soil Mechanics Section
Planning & Design Section Engineering Materials Office
Northwestern Region, Thunder Bay 3rd Floor, Central Building

Attention: Date: 78 03 22

Our File Ref. In Reply to

3ubject; Re: W.Po 903_72—00 . PN _ ‘J o~ N
Hwy 17, Echo River Crossing 70) 7 @; -

Four Lane Alignment Revision
District 18, Sault Ste. Marie

As per your request, we have completed a preliminary foundation
investigation for the feasibility study of an alternative crossing
of new Hwy. 17 at Echo River. The new alignment is some 800 feet
south of Line "D" and the new crossing is approximately 1800 feet
south of the existing Bailey bridge on Lakeshore Drive over Echo
River. This memorandum summarizes the results of our findiros,
together with the pertinent recommendations for the structure
foundations and the approaches. It should be noted that the
recommendations given herein are of a preliminary nature. A

final foundation investigation will be necessary when the preliminary
design is completed. This memorandum should be appended to our
previous foundation report under W.P. 903-72-00.

1. Subsurface Conditions

Subsoil at the new alternative crossing consists of a deep
deposit of soft to stiff clay to silty clay which extends

to at least 120 feet below the ground surface. No attempt

has been made to determine the lower boundary of this cohesive
deposit because of the great depth. The undrained shear
strength of the clay to silty clay, as determined by field
vane tests, gradually increases with depth. In the upper

30 feet, the undrained shear strength varies from 300 psf.

to 750 psf. From 30 feet to 60 feet below the ground

surface the undrained shear strength remains more or less
constant with depth, with an average value of about 950 psE.
Below this depth, the undrained shear strength again increases
with depth from 1250 psf. to 1600 psf, at a rate of 16 psf

per foot. The groundwater level was found to be at approximately
elevation 580.0 which is about the same elevation as the ice
level in the river.

2. Recommendations

The following preliminary recommendations are provided for
feasibility study purposes.

cont'd.veeeeaanns



2.2
2.2.1

-2-

Structure Foundations

The most suitable type of foundations, in our opinion,

will be friction timber piles. For #14 class A timber

piles driven at least 40 feet in the original ground, an
allowable load of 15 tons per pile may be assumed for design
purposes.

Approach Embankments

Stability Consideration

The depth of water at the revised crossing is about 6 feet
to 8 feet. The height of the apprecach fills in the forward
direction, therefore, should be measured from the riveibed.
The following recommendations are provided for the design
of fillsof various héights with side slopes and forward
slopes of 2:1.

- Fills up to 9 feet in height in the transverse direction
will be stable. o

- Approach fills in the longitudinal direction up to 12
feet in height (measured from riverbed) will be stable.

~ Mid-height berm will be required if fills are higaer
than 9 feet in the transverse direction or 12 feet in
the Tongitudinal direction. The berm should be 8 feet
long for every 1 foot height in excess of the above
safe heights.

~ Fills higher than 15 feet in the transverse direction
or 18 feet in the longitudinal direction will require
multiple berms.

Settlement Consideration

The cohesive subsoil will consolidate under the weight of

the approcach fills. For fills of 9 feet in height, the
induced settlement is estimated to be 8 inches over a

period of 4 years and a total Of 14 inches over a period

of 15 years. In view of the anticipated large settlement,

it would be advantageous to preload the site for as long

a period as possible, or apply a surcharge to the embankments,
prior to constrnucting the structure. However, should the
method of surcharge be contemplated, stabilityv of the new
£ill configuration should be investigated.

Conclusion
The revised alignment is closer to Lake George and is

located in a low lying swampy terrain. From a soil
mechanics' point of view, the new alignment is less

cont'deeeeeeeoons
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favorable than the previous alignments originally proposed

by the Region and investigated by this Section. The

£ill héights can be increased and the settlement problems

can be minimized if light-weight material is used to construct
the embankments. Should this be contemplated, this Sectlon ‘
w1ll provide specific recommendations.

& by
B. Ly
Senior Engineer

For: M. Devata
Supervising Engineer

BL/ig

cc: E. Van Beilen
C.M. Smith
G. Wrong

W. Kulmatickas
Filesyél



HEAD OFFICE REVIEW SUMMARY

BOARD OOMS E-1 and E-2
DOWNSVIEW M3M 1J8,0ntacio

‘ DATE: April 9, 1876
.
/WP 903-72-02 CONTRACT _ 76-59 HIGHWAY 17 & 638

TYPE OF WORK Grading, Drainage, Granular Base, Hot Mix Paving and Structures

LOCATION Bar River Road to.Range Light Road 10 mi Bast of Hwy 548 and Hwy 638

eeeen .- from._Hey 17, Echo Bay E'ly .8 mi

DISTRICT 18 ADVERTISING DATE May 12, 1976

ATTENDANCE

J. R. Wear M. Devata W. Berkis P. McWatt
E. J. Willis F. G. Allen W. Bennett D, Miehm
McCormick & Rankin J. E. Callaghan G. Wrony J. Crannie
W. Katarynczuk J. Davidson 8. Kryzevicius N. Zoltay
D. Fossum

POINTS OF DISCUSSION

1. Status of Utilities - Bell overhead and buried cable will be relocated
during life time of contract so qualifying Special to be added.

2. Due to scattered nature of rock it was decided to leave campaction
items as designed.

3. Hwy 548 intersection - agreed to remove rock in median for visibility
from initial stop.

& : |

\
E. J. Willis
Supervisor
Contract Documentation

for:
J. R. Wear
Head
c.e W.D.Neilipovitz H.J. Heffernan Contract Review Section
W.L. Lees G. Wrong /
J.R.Morgenroth C. Mirza
G.E.French B. Girow
G.M. Jordan J. Crannie
McCormdck & Rankin E. J, Willis eCEIVE
M. Stoyanoff C. Grebski . COEUHNOAL OFFge
W. R. Bennett R. §. Pillar N %
P. McHatt . APR 201976 £
3 &
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To: Fi]e

ATTENTIDON:

Qua FlLE Rer,

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO
MEMORANDUM

FROM: So11 Mechanics Section
West Bldg.

Dave: April 7, 1976

IN REPLY TO

Suauten:

Proposed Culvert
North of Rydal Mill Rd and Hwy 17(WBL)
W.P. 903-72-02 District 18

Field Work

In order to mobilize the bombardier meounted boring machine to the
creek bank area, a D7 bulldozer was employed to clear snow on both the
north and south creek banks. Borings were put down only on the south
side of the creek for three reasons:

1. the cleared area on the south bank was generaily within 20 ft.
of the proposed culvert £, as opposed to 30 to 40 ft. on the
north side where the dozer had more trouble operating

2. a safe access to the south bank was afforded via Rydal Mill Rd.
whereas access to the north bank would have required unloading
of equipment on the narrow Hwy 17E shoulder which was obstructed
by plowed snow.

3. subseguent drifting after the initial clearing of the north
bank necessitated considerable re-clearing to move the
bombardier on site.

L oo -
R. Barnes
Project Engineer
RB/bp
cct File

Record Services
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