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FOUNDATION INVESTIGATION REPOR
For
Proposed Structures at the Crossings
& 7y - Qf
Buy. #417,8astbound & Westbound Lanes
And South Nation River *
Twp., of Cambridge - County of Russell
Districi No. 9 (Ottawa)
W.J, 69-7-118  -- WP, 35-66-15

5

1. NTRCICTION::

The PFoundation Section was reguested to .arry out
an investigztion to determine the cubsoil conditions at the
sites of the above mentionsd propossd structures, The regusst

g
dze Planning Section -

n T
(¥r. ?. C. Kinzsland, Regional Bridge Planning Znginser,
Zastern Region) dated December 3, 1949. Subsegusntly, a
subsuriace investigalion was carried out by this Szction in
order to deterxine t oK and groundwast

Oof the investigati r recomzendations pertaining
© the stabllity ol ths propossd aporozch embinkments and the
P

es 5 e 2



2, DISCRTPTICH OF THE SITI AND GHEOLOSY: {contid,)

%

300 ft. wide and flous in a northerly direction in a broad,
relatively shallow, U-shaped channsl. At the time of the
investigaticn, tne depth of water in the deepest portion of
the chaunel was about 20 ft., and the ice thickness average
about 18 inches {(Jan. - Peb., 1970).

The western bank of the river consists of a relatively
flat-lying floodplain, some 100 It. wide, beyond which ths
surface riszs at an averzge gradi

grount

R

ient of about 10 horizontal to 1
vertical to ¢ asaximum eleation of 206% - f.2,, some 20 T't, sbhove
the river lewvel (el&v, 185}, The we area of the

investigatiocn, is cleared and used mainly

The eastern bank of the river consist
ground {averazgze gradient about 23:1) to s 20-Tt, w
which is situzted some 17 ft. z2bove the riv

= ¥ s
this gravel road, the ground surface risss very gently towa:
—} EEXS

out

Natlon River about 1 mile downsiream of the site, The first

consists of an overflow d navinz 2 cresi elesvation of about
lestimated ). About 1000 ft. downstreas of this structure is

to 1%% hzs besn recor : the pest during the pesk flood flow
of the South [lziion Aiver,
The arsz 1s situsted within the %dinchestar Clzy Plains®
p ch mzrine clays {"Leda" clay),

€5 5 % & 3
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3. FIELD AWD LABODRATORY WORK:

A total of 19 boreholes, of which 11 were accompanied
by dynamic cone penetration resisiance tests, was carried ocut
at the site., In addition, 2 shallow Dboreholes were put doun
along the west bank and edge of the river in order to delineate
the verticszl and horizontal extent of an isolated organic

deposit (se2 Section &.2). 1In order to supgle&ent the informzation

X

obiained from the boreholes, 3 additlonal dynamic cone gpenetration
¢

arried oul. The borirss and cone fests were achisved

?

hree standard diamond drill rigs adapted for soil
S

Samples at the surface of and below the cohesive over-
burden at the site wer nad by hammering 2 2-inch 0,D,
split-spoon sampglar in accor ‘
the Standard Penetration Resistance Test., The same procedure
was used in carrying out the dynamic conu penetration resistance
ly uandisturbed samples of the cohesive overburden
i e epihs by manmually pushing 2-ingh
I.D, Shelby tubes into the subsoi.

x

1. Wherever possible, in-situ
're also carried cut within the cchesive
eteraine ihe undrained shear strength
c OcX was proven across the site by core
drilling a =minimuz of 3 ft. in AXT size a2t 12 of the borzhole
lecat

y : 3 rsonnel from the Kingston
Heglon znginsering Burveys Saction. Tne2 borehols locabions and
elevations =2re shown on Drawings £9-F-1182 and 69-F-118P for the
zastbound and Westbound lane crossings, rezpectively, together
with the corresponding estimated siratigraghical profiles., The
elevations given in this report sre referenced to a geodetic dztux.
The soil samples and rock cores recoverad from thne
investigations were carefully examined in the field and once mors
in the laboratory prior te testing, Selecied samples of the
verburden were then tested in the laboratory for the following

* o s b8 i‘.g
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3. FIELD AND LABOBATONY WORK: (econt'd.) ...

Matural MNoisture Contents
Bul¥ Densities

Atterberg Limits
Grain-Size Distributions
Undrained Shsar Stren ghhs
Consolida

tio
Organic Matter Contents

The results of this test

ing are summarized on the
individual Record of Borelog sheets as well as on Flgures 1 to &,
all of which are contained in the Appendix to this report.

4. SURSQIL COUDITIONS

L33

4,1} General:

ratum at this site consists of g clay
sg from about 44 to 51 ft. a2t the
18 ft. in the central gortion of

I ft. of the deposit beyond the river

O @]

® 0 e e e 5
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LR W1

Along the wesl bauk of {he South HNation River, =
deposit of organic material was encountered at both the
E.B.L. and 4.B.L. crossing locations., Specifically, this
organic deposit was Tound to extend Trox about ”*arzon 3756+70
to Statioen 373+135 at the progosed W.B.L. crossing and Station

b3

373+90 to Station 375+50 at the proposed Z.B.L., crossing. The
T -deposit was found to be about

(95}
By

3.
I A
.

i eposit is overlain by up to about 7 Tt.
¢ very stiff deslccated silty clay to clay with a

nation of the recovered samples fron the orgzanic
c

degp t the material consists of an organic 811t to
orzanic clay containing traces of sand and occzsional decayed
wood fragments., The results of laboratory tests on typical
samples from this deposit ars tabulated below:
Rangze {Ave, ) Remarys
Natural Hoisture Coatent - 3 55 - 137 {104}
Liguid Limit -~ % 58 - 133 (93)
Plastic Limit - ¥ 45 - 75 (55)
Orzanic Fatier - i2 - 22 {17)
- Il
{dry wt. basis) - 3
Bulk Density (3 ) - PC?P (8%) one daterminatio
Undrained Shear Strength (Cy) - Par {550) v o
Std. Penetration Hesistance 1 - 5 (2) = 1L 31so
"Nt Values - Slows/ft. recorded.

£ % s 8 2 6
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I,  SURBSOIL CONDITIONS: (cont'd,)

. %@

k.2} Organic Silt-Clay: {cont®d,)

The Atterberg limits are shown on the Plasticity Chart,
Figure 2 in the Appendix, Thess indicate that the material is
generally a highly compressible organic é}ay (0x), However, in
ceértain locations, some samples from the deposit were Tound to
consist of organic silt (OL). The 'N' values indicate that the
overall deposit has a soft consistency. Howsver, 'N' values as
high as 14 blows/Tt, were recorded, and it is believed that these
are due to the pressnce of wood fragments within the deposit.

5,3) CQClav:

Underlying a surficial cover of topsoil at the river
banks and imzmediately below the river bed, is a cléy deposit which
extends to depths of 40 to 50 ft. below the ground surface at 211
the approach locations. The thickness of ths clay deposit below
the river bed varies between 14 and 15 ft. At the west bank of
the river, a deposit of organic silt-clay ®as encountered sore
7?7 fi., below the ground surface, extending to a maximum depth of
about 15 ft,

The upper 10 to 14 ft. of the clay deposit at the
approaches is desiceated and exhibits a moitled brown to gray~brown
colour. The thickness of this desiccated zone decrsasss towarcs
the river. Below the desiccated zone, the clay is generally gzrey
th some alternate grey-brown layers ceceurring at randon,

ne deposit the clay contains occsa

i pockets of a black substance beli
2ssocliated with clays of mari

origin. Zxamination of the Shelby tube sazmples from this de
1t partings and Tine sand se
which occur throughout the stratum in = rendon manner.

The,results of laboratory tesis on representative
a

samples are summarized on Figure 1 in the Appendix, and are
tabulated on the following page, along with the Tield test res

® 3 % & D
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L, SUBSOIL CONDITIONS: {cont'd.}

e s

£.3) Clay: f{cont'd.] ...

) Desicezted Zone Non-Desiceated
. Zone :
Range {Ave.} Range {Bve.}

i, Index Pronerties

g
Qo
w3
b
o
o3
o
Ll
=
g
!
4,
e

a

25 - 55 (36} 56 - 87 {(70)
31 6 (49} 51 - B2 {71)
(2B} 24 - 34 (29)

E5
%%
§
o
P
po

3
ped
Y
n
e
padt
[¢]
-
,@,.li
3
forn)
et
pny,
= =
t»(
st Yas
i ¥
\%"’A £
X
}vn-'
O
i
)
ot

Liguidity Index (LI} - 1 0.4 - 1.0 {0.6) 0,9 - 1.2 (1,0}
Bulk Donsity (%) - PcF ¢ 212 - 116 {(114) 95 - 102 (99)

II. Undrained Shear Strengths {(Cy)

5 {900)

; v 3F . o P Y- P .
Ishoratory Vanes - PO 2175 ~ 8025(3005) 430-1310 {(930)
Unconfinad Compression £10 - 1620(1110) 470-1150 {5855}

Tests - PSP
Sensitivity {S:) - 5 - h8
; . L ) Hon-Desiceated Zons
111, Consolidation Charscteristics Ranze 1335,}

Initiasl Void Iatio {egl s 1.69 - 2,42 2.0
Compression Index {(Cq : 8.7 - 2.1 {1.3)
Recompression Index () s 0.03 - 0.07 {0.05)
Degree of Preconsoclidstion - { 2500 ~ 1900 {¥est Appr.)

2R | y T - —

(o= PSE % 1800 - 2300 {Z=2st Appr. )

Charts on Tig nd 33 in the Appandiz, indicate t
so0il is inorzanic and of high plasticity {CH). However, there ars
randon layers of T {(C1} which indicate

1

[wa)

e o6 &

]
]
:
i
g
1
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9 L, SUBSOIL COUDLTIONS: {econt'd.) ...

4.3} Clav: {econt'd.) ...

The *HN* values within
between 5 and 22 blouws/ft. z2nd a

he desliccated zone ranzed
eraged about 13 blows/Tt, On
the basgls of the wundrained shear strenzih measurements and the

o et

siccated zone is considered to have a con-
i tiff to stiff., The consistency of
the non-Jdgsiccated clay is ostimated to range between firm and

of Tour consolidation

P )
tests on representativs samples, obtained in the clay deposit
cated the approzch locztions, are shown
i ts indiczie that the ¢lay
preconsolidsted ian the past to an effective pressurs some 1500
to 2000 PSF in excess of the existing efTective sverburden
pressure. Typlezl effective pressure - elevation pleots are
shownn on Flgurs 1, Appendix I,

s * ¢ b0
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6. DISCUSSION ABD RECOMEENDATIORS: {cont'd.) ...

6.1} General: ({cont'd.) ...

As proposed, the new struciures will span over the
existing gravel road along the east bank of the river and,
therefore, no changes are contemplated in the alignment or grade
of the gravel road. The approach {ills for the two structures
will be some 20 to 24 ft. in height., ’

The investigation has revealed that the predominant
deposit across the site is 2 clay stratum of some 44 to 51 ft
h S he approaches and 14 fto 18 ft. in thickness in the
f the river. The upper 8 to 14 It, of this
ed at the approach locations and has a generally
nsistency,. Below this desicested zong, the clay is
c

of i f consistency. Along the western bank of the

river, the flecdplain is underlain, at a depth of about 7 to 8 rt.,
by a deposit of organic clay having a mexisun thickness of about

8 ft., Across the site, the clay deposit is underlain by a
cenerally compact silty sand deposit of 6 to 20 ft, thickness,
which in turn, is followed by 2 relatively thin a°sesit of gramular
glac 1y

ial tiil, The glacial till is underlain by a sound shz
co

mestone bedrocl which is en

1 ose:
e pny ey i) " P, 303 - 3 2 ] 3 Y e Ty -
structures. These anzlysss are discussed in detzil in the following

LI I

[
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IZCOMNMANDATIONS: {contid.)

6.2} Approach Zxbankments: {cont'd.)

6.2.1} Stabiliiy Considerations -

Stability snzlyses have been carried out in terns

of
total stresses for circular are type failure surfzces using an

electronic computer. According to the available information,
the area of the proposed crossings is located in 2 region of
tiw 1gy. for 1 reason, sarthguake forces

8
ation in thesec analyses by

W
s
n
‘{:
|....u
o
o
iz
fort
&~
2
fad
[w

d
of acceleration eguivalent fo
0. i{' and 0,2¢. For such megnitudes of azcceleration, minimun
s £ 1.05 {for 0.1
a

afet; r 0.1g) ang 1.0 (for 0.2?% have b
chosen in the design of the approsch embankments,

The subscll conditions and properties used in the
stability zanalyses are shown on Figure 7, tozether witn the
proposed [111 geometry =zt both the crossings,

These analyses indicate that:

1} no stability problems zre anticipated for the
propossd geomeiry, the Tzctors of safely ranging between about

reductlion he appresch Tills will have
reguired minizum factors of szfety - namely, 1,05 and 1,0,

311} The locaiticn of the Side R4, embankrzent is such
that no subzxcavation of the underlying organic matsrial is
NesES8ary . inzlyses using =z minizum shesr strength valusz of
25¢ P57 for ths organic material, indicate that ths Sids RE, #
ba stable for the geomeiry shown on Pigure 7

L B ?Lii'
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SION ARD BRECOMEENDATIONS: (conkt'd.)

=
v
w

o
L]

™
N’

Approach Zmbarkments: {(cont'd.)

2) Settlemsnt Consi ations: f{contid.) ..

04

The embankment which will carry the new Side k3. alonz
bank of the river, will a2lso settle as 2 result of

compression of the organic lavyer along the west bank., Due to

the organic nature of the subsoil, both primary and secondary

types of compression will ta%s place dus to the embankment loszding.
Computations were nol carried out to determine the magnitude of

the primary coxpression, since it will ta%e place during and
immedistely after the construction of ths exbankment. The
estimated sstitlement, due to secondary cemoresazod, will be in

the order of 12 fo 1% inches bapne=th the aastern«most cortion of
the embankment where the thickasss of the organic deposit is

a maXximum. The aforementioned setilement ean be minimized by

49 £
* 96 5 e 10
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.3) Structure Foundsations: {cont'd.) ...

A¢ an alternative to steel H-piles, the proposed piers
can be supported on lined concrete ﬁaiésoas'founded on the
surface of the bedrock. 4 design load of 300 tonsfeaisson
may be used for 48-inch dizmeter csissons, If czissons are
considered more suitable at this loscation, the Foundation Section
will obltain the necessary details with regard to calisson '
installations,

6.4) Alterpnate Grade - Low-Level Crossing:

As discusszd in the earlier sections of this report,
the choice of high-level bridges at this site has. been Tinalizs:
and the recomrzendations made in this report have referred to
this choice, Howsver, in the event that comsideration zay be
given, at a later date, to 2 low-level crossing {(profile grade
at about elevations 210 - 212 for the two structures),

this
Section will provide recommendations with rezard to the sta

bility
and ssttlement of the propused Tills, Our recommendations

howevar, will be as those aliready given in Ssction 6.3) of this
repors.

7. EISCILLANEDUS:

December 9, 1989 - February 10, 1970, under ths supervision of
iessrs, C, Mirza, Project Foundation Eangineer and H, Stankaitis,

This report was preparsd by Mr. Firza, and revieswsed
by dMr. M. Dewv Supervising Ffoundation Zngineer, whe was in

general charge
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CEORM OB-MT- 126 (REV 1969)

OFFICE REPORT ON SOl EXPLORATION

DEPARTMENT OF MIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1

108 _ 69-F-118 LOCATION Bwy. 417 E.B.L. @ Sta. 371 + 50 ofs 20" Lt.  ORGINATED BY __ o
WP, _35-66-15 BORING DAJe _ December § - 10, 1969 COMPUED tY i
DATUM _ Geodetic BOREHOLE TYPE Washboring-NK Casing; Cone . (HECKED BY __ »,‘, .
OYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT L
SOIL PROFILE . SAMPLES - ws FRLOWS/ FOOL & 3 PLASTIC LIMIT ——— w, >
15 3l = 20 bo & o 100 WATER CONTENT——w s ;
3 -~ sl s ST PS.F . == .
ELEV. £l g| | £ # [SHEAR STRENGTH 3 v wom 321 REMARKS |
ELEY. DESCRIPTION SPEL el . ©  UNCONFINED + FIELD VANE S b ,
DEPTH x| 3 Z 0l 2| ® OUICK TRIAXIAL x LAB. VANE WATER CONTENT % y :
200  Grownad Level % 2| o 500 3000 1500 2000 2500 25 50 75  ipc.RiGRSA SICL
0.2 Topsoll e —-—! 201'5
1. = !
Desicecated 185 ] 18 200 ‘ :
Very stiff - Stiff § T 1L \ , x
mottled red-brown I o x12 NP 11k
and grey i
e —_/:L S8 190 Y
Clay ] 2 | ™ T x S
; +10
with oce. fine sand & g
{g11t partings. / 6 Td PN S— o5
: 18 +13
- |Fim - very stiff / T > 0
Sensitive - ++ 10 |
. Grey 8 ™
. / H ! 12 i
with oce. black L 37 35 i
, ! Y
mottling AT W ™ i
! + ;
' + 11
" 19 ™a | PM ? x 9
; A2
Ld 16 R e s
. Sand ‘ } ; g -
‘End of Borehole - ; » !
! ! i
i T

20
15-9-5 % STRAIN AT FAILURE
i




CFORM OB-MT- 126 (REV. 1969)

QFFICE. REPORT ON SOIL EXPLORATION

1 jos _69-F-118-

I DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
LOCATION Hwy, h17 E.B.L. £ Sta, 372 + L3 o/s _ 25! Bt. ORIGINATED BY

WP, 35-66~15

BORING DATE  December 9-12, 1969 COMPILED BY

RECORD OF BOREHOLE No. 2

FOUNDATION SECTION

DATUM __ Geodetlc BOREHOLE TYPE Washboring-NX,BX Casing; Come . CHECKED BY 4
DYNAMIC PENETRATION RESISTANCE LIQUID LMY Wy
SOt _PROFILE SAMPLES 1 . |BLows/ Fogr PLASTIC LIMIT = w, >
5 ol F 20 o 60 B0 100 WATER CONTENT—— g = ,
. P wl = S JSHEAR STRENGTH PSF w,’ w wy éuz_a REMARKS
ELEY. DESCRIPTION SRR O UNCONFINED + FIELD VANE ° ! a ‘
| DEPTH 2= g > | & QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
1201.9!  Ground Level o 2| & 500 1000 1500 2000 2500 28 % 7% P.C.FIGR SA SICL
; g Topsoil it 200 . W
. Desiceated / 188 . 22 i y i97.2 E‘i
Rard - Very stiff 588 T
mottled Red-brown I 1 :
and grey W e\ x—=}j028 |1t 3
AR — ~é RN !
™ P §
Clay +8
wlth oce. silt seams & W A
% 18d /8
Firm - stiff : 3
T 6
Sensitiv e / a1
§ W ™ o x5 o 102
Grey ; e 12
with oce. black T N
mottling RE
% : o 22
A6 T TR \ x :
T B T
=
A1 ss (%6, '
|Fine 'sand with trace 132 188 | ho 15 |
jof sllt & gravel ' |
Very dense - compact | - 13 (88 (20
Gre; :
7 41 i8S 21
Y
, Glacial Ti11 A
1133. Y !
68.5!Shaley Limestons =7 ;
~ IBedrock. Sound 15 | AXT g00% 13
128.4
73.5] % of Borehole |
12
i

20
13-0=5 % STRAIN AT FAILURE
in




CRoRM OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAY3- ONTARIO
MATERIALS & TESTING OQFFICE

RECORD OF BOREHCLE No. 3

69-F-118 LOCATION Hwy.h1l7 E.B.L ¢ Sta. 372 + 89 ofs 26" Lt. ORIGINATED BY
3566-15 BORING DADEcember 12, 1969 COMPILED B8Y
wwwwww Geodetie  _ BOREHOLE TYPE Dypamic Cone Test CHECKED BY 27
i DYNAMIC PENETRATIGN  RESISTANCE LIQUID LT Wy
SOIL PROFILE SAMPLES - w lBows/T00T PLASTIC LIMIT ~ w, .
o f 21 =z 20 W8 WATER CONTENT-——y o
2 o= Lol 4 ISHEAR STRENGTH PSE : w, 52
. o0 [ “—-g-n-»-—-{ oy
DESCRIPTION =l s a v . O UNCONFINED + FIELD VANMNE a
Sl 2] 23] o ouck maxa WATER CONTENT % | 7
Ground Level » T a o PC.E
! E 200
Probably 2 | \
Desiccated P
2N ;
A L0 190
| e
i |
! { }/ 1
Probably Clay ! ¢ 180 ;
i 170
" ;
? | 160
_— ~‘
P 150
Probably Sand Lo
L ko
i
End of Cone Test
Probebly Glactzl Till
o130
|

20
139~5 % STRAIN AT FAILURE
wn

FOUNDATION SECTION




COFORM OB-MT- 126 {REV. 1949)

OFFICE REPORT ON SO1L EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 4 FOUNDATION SECTION
JoB _ 65-F-718 LOCATION Bwy. hi7 E.BL. ¢ Sta. 373 + 21 o/s 18' Rt. ORIGINATED BY o .
W.P. 35-66-15 BORING DATE _ December 12, 1969 COMPILED BY - COH
DATUM __ Gecdetic  BOREHOLE TYPE Dymamic Cone Test e CHECKED BY @K
T P ’
¢ ! DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ",
SOIL PROFILE SAMPLES 1 {1 aiSms/ FOOT PLASTIC LIMIT N
5 8 bt 20 4 60 B0 10O WATER CONTENT——w s
& ] 1 &) ¥ [SHEAR STRENGTH PSF ws w w, 5% REMARKS.
DESCRIPTION *—; g o ) . O UNCONFINED + FIELD VAMNE =5 :
< g > é > | ® QuICK TRIAXIAL X LAB. VANE WATER CONTENT % b4 ‘
Ground Level v B, W : P.C.EIGR SASI L
i T( 1
Probably Desiccated
‘ 190 8
188.0 s Y
e e e L] ! >
11.5 ; /
Probsbly Clay 180
170
/ , )
L
/ . 160
155.5 e ‘f l
~LIT.O T : \\S
: J |
rx"
Probably Sand 150 }
ull
: - o \\
137.5: -‘ T Practical
' 62.0] . End of Cone Test refusal -
Probsnly Glacial Ti11
130
i
oo
i

20
1345 % STRAIN AT FANURE
mn




" FORM OB-MT- 126 (REV. 1969)

OFEICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. 5

FOUNDATION SECTION|

MATERIALS & TESTING OFFICE ",
JOB 69‘F"1]-8 LOCATION _Hwy. Li7 E'!.B',Lf._. # Sta. 373 + 80 a/s 5' Rt. o ORIGINATED BY wmm(,:}:{“_
W.P. 35-66:15 BORING DATE _‘F'_«Q@ggpqr‘lﬁ-lﬂf}, 196?~ _— COMPRED BY . ‘__‘% o
DATUM __ Geodetic __ BOREHOLE TYPE Washboring-WX,BX Caeing . CHECKED BY <
; e DYNAMIC PENETRATION RESISTANCE LIQUID UIMIT Wy
50t PROFILE SAMPLES - o |Blows/FOOT PLASTIC LIMIT - .
5 81 = ; ; ; , WATER CONTENT— w = -
ELEV : g w | = 4 [SHEAR STRENGTH PS.F wp - :l = Z 1 #EVMARKS )
I DESCRIPTION Stz =12 5 © UNCONFINED + FIELD VANE o X i
DEPTH =l 2 > g > 1 e OQUICK TRIAXAL x LAB. VANE WATER CONTENT % ¥ =
191.8 Cround Level “ al @ 500 1000 1500 2000 2500 25 80 75 p.c florsastcil
0.0 Topsoil i ; o §
4 | 190 :
1.5 Desiceated 4 188 L _;;_87.8
Very stiff - stiff 5
mottled red~brown 2 |89
e
wEY s
/ H i 180 ‘i‘l T
b + { i
Clay / ; : ; i :
H m : z
with oce. 3ilt seams ‘h_"‘m—‘““‘ ‘12 . :
& silty clay layers +1h i
5™ M 170 x13 by O 100
4
Firm - Stiff +13 i
Sensitive 6 Td _Bf s
| | £
G with occ. black ] o :
jOrey oce a / 1 T B e - ,
mottling. j 48 i
8 ' TW o™ (RO SRS G
A7 i Q
. +8
19 88 137 150 5 7h-17
Silty fine sasnd with a ' | ‘ s
trace of gravel
Dense . } .
‘ L . ‘
.0|Het.mix.of silt,sand&p HOLSS 112 54 on 30 39 26
gravel with trace clay»: ‘ S
(Glacial Till) & CITTSETROR o 21 19 58
Compach - very dense %2 ' i
pooo . grey whs !
Shaley Limestone % 12| axr 508 |
ok Sound f%‘i 130
End of Borechole
120

20
15-¢-5 % STRAIN AT FAILURE
11




FORM OB-MT- 126 (REV. 1969) OFFICE REPORT ON SOIL EXFLUXATIION

NEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. 6 FOUNDATION SECTIO

MATERIALS & TESTING OFFICE
} JoB _ 60-F-118 LOCATION Huwy. bi7 B.B.L. @-Sta. 37h +00 of/s 5! L. ORIGINATED BY _HBS
WP 35.66-15 BORING DATE _ February 3, 1970 COMPILED BY o, oM
P
DATUM __ Geodetde _ BOREHOLE TYPE Washboring~BX Casing CHECKED BY __ /A0 .
I DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES o w |BlOWS/FOOT PLASTIC LIMIT —— w .
5 8 - L , s ) WATER CONTENT-——w x=
=21 = e Y TSHEAR STRENGTH PS.F vp w =
af o w by e w L > Z REMARKS
DESCRIPTION s g s %) . O UNCONFINED + FIELD VANE i ""Z:"
NEIRE g ; # QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
Ground Levsl 2 2| o 25 50 75 IrCRIGRSASILCL
0.0 TopEoil %l: 19 5.8
Clay 187.
1.0\ vith some si1t & sand;t 1. ss| 16 P %
desiceated
V.Stiff - mottled browy [i2 5| 16
Orfs =~ soft <% 31 88 « °
Clay ) 5*5 22 =! 18
Grey with occ. black / ¢ ss = o
mottling
7185, =
End of Borehole 17
i

20
13-¢~5 % STRAIN AT FAILURE
0




EORM OB-MT- 126 (REV. 1989}

OFFICE REPORT ON SO EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO

RECORD OF BOREHOLE No. 7

FOUNDATION SECTION

End of Borehole

20
1-9-5 % STRAIN AT FAILURE
w0

MATERIALS & TESTING OFFICE
108 69-F-118 LOCATION _ Hwy k17 B,B.L. ¢ Sta. 374 + 25 o/s 30' Rb.  ORIGINATED BY _HRS - o
] W.P. 356615 BORING DATE _ February 3, 1970 COMPILED. BY oM
DATUM Geodetic BOREHOLE TYPE Washbering-BX Casing CHECKED BY
£ AR DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT W,
SOIL PROFILE .;AMPLE)S — u BLOWS 7 E0OT PLASTIC LIMIT — W N
s (S| Z ) N ) i . WATER CONTENT-——w x =
= = £ | Y |SHEAR STRENGTH PSF wp w w, =2
E__l:.g_\l.' DESCRIPTION :t— % g_-' o . ©  UNCONFINED + FIELD VANE i muQJ
DEPTH sl 3z g > | 8 QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
190.6]  Ground Level 5 5| © ) 25 50 75 e
0.0 Topsoil e 190 " :
Clay with trace silt 1 ss l
& sand, Desiccated. 7 ! °
Firm-Siff. Motjled 2 18 {30 ! 112%
Organic clay with deejv2}3 188 | L/ 04
wood. frjpments. b 188 |- 180
Soft. Black. R it g
6 188 | -
Clay with oce. silt
seame. 1188 | =
Grey with black / 8 .85 | - P
mottling o igg ! . | 170

'

e



FORM OB-MT- 126 (REV. 1569) OFFICE REPORT ON -SOIL  EXPLORATION

CDEPARTMENT GF MIGHWAYS- ONTARIO :
'MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 8 FOUNDATION SECTION
JOB. . 69-F=118 LOCATION _ Bwy.l17 E.B.L, # Sta. 37h + 50 o/s 30! Lt. CRIGINATED BY . '
WP, 35-66-15 BORING DATE _ February 2, 1570 COMPILED BY o
- DATUM Geodstic BOREHOLE TYPE Washboring-BX Casing I CHECKED BY f—@
‘ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w, ,
SOIL PROFILE SAMPLES | 15/ 0Wa/ 00T b . .
5 9 g . ) . ) , WATER CONTENT—— w “=
= & & | % |SHEAR STRENGTH PSF wp w w, 332
ELEV DESCRIPTION 122 g ~ 1 0 UNCONENED + FIELD VANE ° 25
DEPTH = 20z g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
171.3]  Oround Level » B8] & , 2% 5 713 PC.F
— 0.0 Topsoil S
1,0 |Clay with sand pockets|! | 150
' 7 Desiceated 111 85| 8 e
183 3 l!{ottled broun-grey 2 | ss 9 : 1334
8.0l0rg. elaywithoce. I~ 3185, 3 C —e
dec. wood fregments. ..l }, ! g5 ! .. 180
S |Seft te firm G ESETE — o
175.3 Black o 61 85| - |
16.0] - Clay / 71 88! =
linm.al Grey 81 85| - o
120.0/  End of Borehole 170
i

st et s e e

20
15-9-5 % STRAIN AT FAILURE
106




" FORM OB-MT- 126 (REV. 1969) OFFICE REPORT ON SOH  EXPLORATION

I

OCEPARTMENT OF MIGHWAYS- ONTARIO .
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 9 FOUNDATION  SECTION,
JOB __ 69-F-118 LOCATICN _ BWY.L17 B.B.L. ¢ Sta. 37h + 75 o/ 10' Lt. ORIGINATED BY L
| wie ___35-66-15 BORING DATE _ December 17-18, 1949 ~~~ ~ COMPLED BY
.’ DATUM __ Geodetie  BOREHOLE TYPE Washboring-NX Casing =~~~ CHECKED 8Y _ .~
! DYNAMIC PENETRATION RESISTANCE LIQUID LIRAIT N
SOt PROFILE SAMPLES ., [BLows/FOOT PLASTIC LIMIT ———w, -
5 2 ; . ; , ) WATER CONTENT—— = 4
=11 I 2 {SHEAR STRENGTH PA&.F. “ e . SZ| REMARKS
DESCRIPTION 2 £ & | ® O UNCONFINED + FIELD VANE “= .
o g el g > ® QuUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y '
m(lggggd Level 2 el @ 25 50 78 P.C FIGR.58.51.C
Silty clay-clay with [Pit—.SS ;b X 186.5
trace sand. 2 ;88 6 i
De wﬁggb 3 lss | 12
Firm S)ﬁi%f‘;i tled s T .
Org. clay with trace (v T i Xy
of deec. wood fragmentg- . 5 |88 5 P S— 3%?_.
Firm - soft ~16 188 | 3,
T.l7 188 | 21 !
Black s T 11 )
170 ‘
Clsy :
!
Grey { ! !
} i ‘
% ; 160 : : ;
2 :
// : i ! |
| 150
]
Siity fine sand.Compagt {9 55 |15 ; g :
End of Borehole f | |
! ; ! g
| o 5 :

20
15-0-5 % STRAIN AT FAILURE
1




FORM OB MT- )26 (REV 1969}

OFFICE REPCORT ON 50iL EXPLCRATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 10

FOUNDATION SECTION

JOB _ 69~F-118 LOCATION _ HWY.L17 E,B.L, € Sts, 37h + 75 o/ 30' hy ORIGINATED BY __ ~ mps =
WP __ 35-66=-1% BORING DATE _ February 5, 1969 COMPILED BY PR
DATUM _ Geodetic BOREHOLE TYPE Washboring-BX Casing CHECKED BY AL
; . DYNAMIC PEMETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES _ w |BLOWS/FOCT PLASTIC LIMIT v N
5 8 2 X \ . WATER CONTENT——w =
&1 5 [red < SH.EAR STRENGTH PSF Wo w = -
& owl o by S w 3 D21 RIMARKS:
DESCRIPTION :I— g i g X O UNCONFINED + FIELD VANE - ) mud' i
o ;_’ > 3 > ® QUICK TRIAMAL = LAB. VANE WATER CONTENT % Y ‘
River Ice Level @ B| © . 2% 30 75 pC.RIGR SASI.CL
0 = |
S%lty el h trace | i
ggot tled grey 1 I ss - L
Org. clay - silt -712 |88 - 180
oce. dee. wood ~.i3 8§ - o
fragments. 4y Tss - N o—a 13.1% org.
Soft Black REEE - o
Clay 6 188 -
7 188 - 170
Gray with black mottld 8 |ss - ° ;
End of Borehole
1
}
150 i ) i
| i
o
§ 4
1
: |
i
1

20
15 5
n

Yo

STRAIN AT FAILURE




 FORM OB-MT- 126 (REV, 1969) OFFICE REPORT ON SCil EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO |
FMATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 11 FOUNDATION SECTION
JO8 _ 69-F-118 LOCATION _ Hwy.l17 E.B,L. ¢ Sta. 375 + 0  ORIGINATED BY __ HRS
WP, 350618 ZORING DATE  January 29 = 30, 970 . COMPLED 8Y S

DATUM __ Geodetde SOREHOLE TvPE Washboring-NK & BX Casingy Come _ CHECKED 8Y _ ¥

& AMPI DYNAMIC PEMETRATION  RESISTANCE LIQUID LIMIT e Wy
SOIL PROFILE samPles | IRIOWSY FOT D T N
5 18] = 30 Lo 60 80 100 | WATER CONTENF—w v E i
21 o EQ1 9 ISHEAR STRENGTH BSE w W 521 REMARKS |
i@ Wi oot mmie] ' o b
DESCRIPTION 2 = o. Eg . O UNCONFINED + FIELD VANE [ .
] = 3= Z > ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % ¥
River ice level n 3, B 500 1000 1500 2000 2500 25 50 715 pc FioRSaSicCl
I$ — ! i
star = |
Org. clay with ece. | f
dec. wood fragmenis. |V 18 :
o) i i H
S S ! i |
¥ soft S ! ;137 |
o st | | 2R eson
Ko : ; 133g
3 iT™W | MM x 9 ; i
-, + 3 ¢
Cley with oce. silt D 3
+ 20
partings. 5 (W M j ! o | 102
v L 2h E
Firm - Stiff | .21
Sensitive A6 W (M 16 ; b‘ :
A i H H 4+ 1 \
I i ; : { :
3G . g i i 4] j !
Grey ‘:fit.h ove. black T EEE S ~4o 6 d
mottling. ! | a2
N S +15
/ W [PH 1504 ;
) \ 23 f L
Fine sand s e s AT \\% , ° ! 098 2.9
icose - Compact S " f 3 “
1085 197 A { : i
Grey X L ’ E ;
2.0 ol 5 f i i
TR ayel TE : : ; ; i : : :
.ﬁj&a&iﬁagda Tgflﬂ Eense !.,‘; 11 iss Y _‘ I | ko 32 {28}
Shaley limestons 7. : i Z : i ‘
B arayu % g1z axr o7% |, 1 : |
Sound 1'5;;‘747 S B
End of Borehole b
§
|12
|
5 :
-
L
;
!
({
|
i ;

20
195 % STRAIN AT FAILURE
0




FORM OB-MT- 126 [REY. 1969) OFFICE REPORT ON 501 EXPLORATION

DEPARTMENT OF ‘HIGHWAYS~ ONTARIOC B f
WATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.12 FOUNDATION  SECTIO!
OB~ 69-F=118 LOCATION Puwy 417 EBL ¢ Sta. 375 + 50 "_ ORIGINATED 8Y _EBs o
WP 356615 BORING DATE _ February 5, 1970 COMPIED BY oM
DATUM ___Geodetic BOREHOLE TYPE Washboring-BX Casing ‘ CHECKED BY ___ (/A7
) DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT w,
’ SOIL PROFILE sampies | 1 REARRO0T L T . .
Z 5 9] 7 . , , ) ) WATER CONTENT——w =
13 2 E| .| %| B [STEARSRENGIH PSE wo w, 32| remarxs
L ELEV. DESCRIPTION 1 = o . § © UNCONFINED & FIELD VANZ ol :
| DEPTH = 2 > .:3) > 1 ® QuUICK TRIAXIAL x LAB. VANE WATER CONTENT % y .
River Ice Level & 2, T 28 S0 75 lec.klorsasicl
Ice E
L 180
Water f:
QrE ciay-51u; '::: 1 88 - 170
A2 15 1.
Clay s - °
/ L 88 (- |
Grey; oce. black / 5 1SS - . 160
mottling / & ss .
7 (88 |- o
rd of Borehole
150

20
15-5 % STRAIN AT FAILURE
w




~ FORM OB-MT- 126 (REV. 1969} QFFICE REPORT ©ON 301 EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO 1
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE Neo. 13 FOUNDATION SECTION
JOB 69-7-118 LOCATION Wey. hl7  EBL £  Sts. 375 + 80 ofs 307 Lt. ORIGINATED 8Y _  HS
W.P. . 35-66-15 BORING DATE  January 29, 1970 COMPILED BY M ;
DATUM Geodetle BOREWOLE TYPE Dynamic Cone Test ~~~~ ~ CHECKED BY R A
! DYNAMIC PEMETRATION RESISTANCE LIQUID LIWIT Wy
SOIL PROFILE samples | 1 RiOws 7 FoOT PLASTIC LIMHT ——w .
6 8 2 20 0 60 80 100 WATER CONTENT-m- v =
a1 o= 2| Y [SHEAR STRENGTH PSF e . W 327 REMARKS.
o w | e e M
h Ly o W . O UNCONFINED + FIELD VANE fan]
DESCRIPTION I g > (_‘3) > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y .
Z hort = ;
River Ice lLevel & & w , P.C.FIGR SA SI.CL
lce | ¢
- }
-C |
Jas }
- 180 § 3
Water - f |
I :
I
— 170
ji
]
s
Probably Clay 160 :
i i ‘
{150
; i \\j |
| o
bably Sand | |
Probal kel ; i |
¥ | ko G _ f
: |
Probsbly Glacial Tl [#4 | | \\i\?\. ; |
Fnd of Cone Test | ; | ! :’:;«:;:gal i
Probably Bedrock £ 130 ;
. . i .
t

20
13-0-5 % STRAIN AT FAILURE
n




L PORM OB-MT- 126 (REV. 1969) OFFICE REPORT ON SOil EXPLORATION

53.Y IShaley 1imestone
Bedrock )
127.51 Seund

68,5 End of Borehole

Axr |99g 130

DEPARTMENT OF HIGHWAYS- ONTARIO i
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 14 FOUNDATION  SECTION
OB . 69-F-118 LOCATION Bwy.h17 EBL £ Sta, 376 + 50 o/s 18! Rt. CRIGINATEC 8Y _ HRS ~ =~
WP 35-66-15 BORING DATE _ January 29 - 30, 1970 COMPILED BY oM ‘
DATUM __Geodetic BOREHOLE TvPEWashboring-BX Casing; Come CHECKED BY ciL
DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT w,
SOML_PROFILE SAMPLES 1 . |Blows/Fo R PLASTIC LIMIT ~———w, 5t
= '8l 2 20 I ¢ 80 100 WATER CONTENT——w x :
ELEY, DESCRIPTION SEIRAR | o unconrineD + FIELD VANE ? al :
| DEPTH > 3 > 3 > & QUICK TRIAXIAL x LAS. VANE WATER CONTENT % Y 5
“1186.0 | River lge Level « &1 W PC.FIGRSASI CL
~118.5 Ice i
[ 13 =
-~ 180
Water -1
168.7 — 170 !
173 | |
g | Borehol o
renole.
/ frashed thre
Ciay 160
Grey i |
}
151.04 .
35.0 ] 150 =
- 1185 72
Fine ~ Sand B
Very dense - compact [ .- ;
Grey . ~( : =
cl3 jss lz2 ¢ 1o
138.0 g , TN
. 9 B i T~ —
48.0 Het.mix,of silt,sand&| s~ SS_ 150
gravel (Glacial Till) e
1132,6:1 Dense-Grey ~ 4 ;
IS
2 s
I

20
13--5 % STRAIN AT FAILURE
w0




~ FORM. OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

“DEPARTMENT OF HIGHWAYS- ONTARIO
CMATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 15

FOUNDATION SECTIO

JOB._69-#-118 LOCATION WY, L17 BBL £ Sta. 377 *+ 75 ofs  30' Lt. ORIGINATED BY L RS
WP 35-66=15 BORING DATE __ Japuary 27 - 28, 1970 COMPILED BY .o
DATUM Geodetic BOREHOLE TYPg Washboring-NX & BX Casing; Come CHECKED BY g :
. DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT w, )
SOiL PROFILE SAMPLES | BLOWS/FOCE' LIQUID LIMT —— . R
5 Sl 4 20 40 60 80 100 WATER CONTENT—— w < -
= = & Y {SHEAR STRENGIH PS5 ws ", 321 iemarks =
Q. frey ~ (%] w
ELEV. BESCRIPTION gl aie O UNCONFINED + FIELD VANE S 23l
DEPTH «l 3 = g > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % yi ok
186.0]  River Ice Level - a2 @ 500 1000 1500 2000 2500 85 S0 75 ol cisceasich -
18h.h Ice , -
1.6 —
T- 180 _
- Water -
175.5 — <
10.5 .
: X Clay with occ. silt 3 L R_«_q
 ipartings & stlty clay Azt 17 <15 g '
S ‘ ad |
leyers g 3 T | ™M <
Firm - Siff L ™ W x| o
; e
S:nsitive g 5 PR 160 {
X T SN S +
i & 6 T 6 |
i voue, blaek mottling ? +7
o - +8
151.0 Jum.
3500 9 153 |21 190 5
.. {Fine.sand ;
Ganpact - vary dense |- .| 1055 | 6k’ <
iy 411785 119
.0 OV -112 WS | - </
L5.0 Het.mix of silt,sand /¥ 13 55 | 27! 1hO f
& gravel(Glac. T™11) i+, < 9
| Compact ~ v. denss 145 ]
% . Grey %éﬂ} Al SS_7579" o
51 .31 Shaley ‘1limestone
a ;L‘Bedreg ~ Sound @% 15 IAXT [95%
.9 End of Borehole 130
120

20
15-0-% % STRAIN AT FAILURE
w




- CUFORM OB-MT- 126 {REV. 1969)

OFFICE REPORT ON S0 EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE Neo. 16

FOUNDATION  SECTION

JOB . _69-F-118 LOCATION RWY, W17 EBL € Sta. 378 + bk o/s 20" Lt. ORIGINATED BY - CM~
WP 35-66-15 BORING DATE _Decsmsber 17-18, 1969 COMPILED BY e
: T
‘DATUM :__ Qeodetile BOREHOLE TypeWashboring-NX Casing R CHECKED BY e
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | 1 RiBWs / FOOT BLasTIc LT . .
5 9l 3 , i ) WATER CONTENT——w =
&l = & | Y ISHEAR STRENGIH PSF ws o w, 321 REMARKS!
- ~ e & o~ |
ELEV. DESCRIPTION e § 2 g i O UNCONFINED + FIELD VANE : ) = g j
DEPTH - Z > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
501.0 | Ground Level b 2 @ 500 1000 1500 2000 2500 25 50 5 Ll sasicL
‘o.g 7411 material 200 A
1. Desiecated ;
Very stiff - firm 1 ss b :
mottled red-brown & S e , .
grey X192.0
Liss | 7} !
Clay with oce. silt AR "o .
partings & eclayey +F
7 Q
5811t layers 6 ™ Iil_; 180 %
‘ +h
s + !
Firm - stiff / 7 TW ;P i
Sensitive A V 133
__{
frey with black WA 1m0 1
mottling / +23
9 [ IW | ™M !
/ +B6 !
! : * 2 !
10 TW | PM 160 b 9 100
/ ; | +10
e s L > 2000
15k.5 41..1.} M ;
46.5 811ty fine sand i : |
, Compact-dense |
149.5 Grey 12,55 | 32 150 089 10
51.5| End of Borehole
1ho

20
15-~S % STRAIN AT FAILURE
th




U EDRM OB-MT- 126 (REV. 1969} OFFICE REPORT ON SOiL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO ) :
“WATERIALS & TESTING OFFICE RECORD OF BOREHOLE Ne. 17 FOUNDATION  SECTION
JOB . 69-F218 LOCATION  HBwy 17 EBL € Sta, 379 + U0 ofs 20* Ri. ORIGINATED. BY JES
WP 35-66-15 BORNG DATE _ February 5-10, 1970 COMPLED BY
DATUM Geodatic BOREHOLE TypE Washboring-NX & EX Cesing; Come ~~ ~~ ~~  CHECKED 8Y .-
x s DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT e W
SOIL_PROFILE SAMALES | OWg{ FOOT g —ge 300 PLASTIC LM we .
5 9| I A 0 A ‘ ; WATER CONTENT:—w - .
== o] Y [SHEAR STRENGTH PS5F “ - ", B REMARKS.
ELEV. DESCRIPTION w1 2] @0 @] L | O UNCONFINED  + FIELD VANE R =51 |
DEPTH 350 x g > 1 @ GUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥ V
o Q| w :
Ground Level - & @ 500 1000 1500 2000 2500 25 50 75 pc rlorsas: e
Yopsell = — ] :
Desiccated . 3 gsiié%t 200 (
Very stiff - stiff ot \ 4 ' ot 114 ‘
Motitled redebrown and /4L {55 |20 3320 1952
S I | PM % 3 .z |
gray 8 L
/76 S8 10° R A :
TR s —{ N m :: i
/ 8 'mw ™ 170 - 7
Clay with ecc. silt %
/ +1h
pariings + 13
9 ™ ™ x7 ; L
Firm - stiff ‘ ; +18 i
180 - :
2 < Fil i
Sensitive g 0T |
Grey with occ.grey- / a6 5
brown layers and i +15
, i
biack mottling ?J&kﬂ"———w i
i +
/ : 70 i 35
/ 120 W BM
% 35
+15
1B ™ | M 7 — i o
/ i j \ +15
///J_g — . ; 160 -+ i
:
Silty fine sand with | - (1B SS | %5 , — o 376 ()1
trace gravel L 1%0 11 ;
Very dense ~ dense TIECRE Y g ,
. Grey :
Het.mix,of silt,esnd& ™7
gravel (Glactal Ti1) | |10 +58 A3 °
Dense - very dense 144
Grey h" pFLNEEpS oW o7, L)
Shaley limestone :
Bedrock & AXT
Sound 19 904
Bnd of Borehole
13(
i
H
§
i
§
!

20
13-9-5 % STRAIN AT FAILURE
\ii}




. FORM OB-MT- 126 [REV. 1969}

OFFICE REPORT ON 50il EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO e
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 18 FOUNDATION SECTION|
J0B _69-F-118 LOCATION Bwy 417 WBL £ Sta., 375 + k7 ©/S 18' Lt. CRIGINATED BY __
W.P. _35-66-15 BORING DATE _ December 1517, 1969 COMPILED BY __
DATUM __ Geodetic BOREMOLE TYPEWashboring-NX,BX Casing =~~~ - CHECKED By

DYNAMIC PENETRATION  RESISTANCE LIGUID LiMIT w
SOIL_PROFILE SAMPLES | {RiOws s FOOT LiouiD LT —— v }
5 9| < , ) ) ) WATER CONTENT-—w =
g & | [SHEAR STRENGTH PSE wp w w, e
DESCRIPTION =l | & gl | © UNCONRNED 4 FIELD VANE ’ o °8
SHsiz g > ] » QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
Ground Level. S % al @ 500 1000 1500 2000 2500 25 S0 75 ik
Topeoil g
P 200
Desiccated i 188 ;2%
C:ry Stiff - stiff ? 2 TEg T :
tiled red-briim 311851 9 "
and grey +28B0
/__n..d yomm: © %~ 3050 o
é LR
+9
*7
Clay with occ. siit [N 8o ~
partings & silty clay 1 i
layers 71 ™ ™
10
Pirm - SHILT e 11
Sensitive 8 . B 379 x5 i | ©
/ ! +23
Grey +3g
with oec.black 9 W M |
: . ;
motiling ; ool %
16 W 160 |
/ +18
I ‘
i ‘_ f
Silty fine sand 5 8s h9§ 150
Dense. - compact !
Grey {13 88 13
Het.mix.of silt,sand& ;7 41k iSS ' 53 ),
|gravel (Glacial Ti1l) |}
Very dense w2 i
Shaley Yimestone !
Bedrock 15 (BX |97%
Sound
130,
End of Borehole

20
1b-9-5 % STRAIN AT FAILURE
wn




L FORM OB-MT- 126 [REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF H1GHWAYS- ONTARIO oy :
! ‘ R
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE 1. 19 FOUNDATION SECTION
JoB 69.F-118 LOCATION  Pwy Li7 WBL € Sta. 376 + 60 ofs 20" L. ORIGINATED BY M
WP, 356615 BORING DATE _ December 18-19, 1969 COMPILED BY et
DATUM ___ Gsodetie _ ___ BOREMOLE TYPE Washboring-WX Cesing . CHECKED 8Y __ il .
. A DYNAMIC PENETRATION  RESISTANCE R e —
SOIL PROFILE S»«TMPLE? 1 150w/ FoOT LiGuD LM .
of I 13 =2 C , WATER CONTENT— LB
= = I i < ~ ISHEAR STRENGTH PS5 F e w w, 5*‘ REMARKSE
DESCRIPTION 1202 g _ ] O UNCONFINED + FIELD VANE - © 8 =8 ;
=l 3 > g 2| ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥ -
Ground Level & Z2| = 500 1000 1500 2000 2500 25 50 75 P.C.FIGR.SA.S!.Chl
Topsoil ~ 190 1
Desiceated / ! 4:_187&’ »
Stiff =
mottied srown-grey A 88 g 9
T T T T / ? : i
|
IS 77 180
e .8
g .9
Pl
+8 i
Clay with trace silt / +8 |
3 T4 PM 170 _; ;
Firm - Stify | 3
Sensitive oo ‘ +§}
Grey with black N gi ;
mottling / T R 160 <8t f, s o —~—4 g9
! | As . ;
? 8
i +1 ;
/ 3 ? + 2L
; {* 17
150 +15
z * |
Silty fine sand with 2 55 122 0 7h (26)
trace of :lay ‘ 5 i i k
Compact T e ‘
Grey ! !
End of Borehole ‘
!
L 130 L
v ’ i
! !
i | i

20
15-9-5 % STRAIN AT FAILURE

wn




CFORM. OB-MT- 126 {REV 1969} OFFICE kEPORT& SO EXPLORATION

DEPARTMENT OF RIGHWAYS - ONTARIC
MATERIALS & VESTING OFFICE

RECORD OF BOREHOLE No. 20

FOUNDATION  SECTION

JOB ___69~F-118 LOCATION __ Buy. 117 WBL £ Sta. 376 + 80 o ORGINATED BY _ HRS
WP 35.66-15 TORING DATE _ January 21, 1570 e e et e COMPILED BY £n
DATUM _ Geodetic  BOREHOLE TYPE Washboring-BX Casing = . [CHECKED BY S
N DYNAMIC PENETRATION  RESISTANCE LIQUID LIBMT e ¥y
3Ol PROPUE . SAMPLES 1 . |BLOWS/FOOT PLASTIC LIMIT——w, -
; 5 i 8 = \ ) . . ) WATER CONTENT——w x
- & Ey o o) |SHEAR STRENGTH PS5 F wo W S’.uZJ REMARKS -
ELEY. SESCRIPTION AR .1 o unCONEINED + FIELD VANE ’ a
DEPTH P> -2,3 > (3) EZ ® QUICK TRIAXIAL X LAB VANE WATER CONTENT % bd
- o} — -
190.5 Ground Level w & o 25 5 75 IPC.fIGRSA.SILCL
188.5 Topsoil Slilss iy WO _y 188.0
2.0 3ilty clay-clay with 2 lgs i 22! | = :
trace sand. 3 sS 18 i i o
183.6| Desiceated. V.SLiff RERED * ¢
15 +%0rg . clay. Soft. Black Y. =
5.4 . 5185 L2 180
&y 16 (88| - fo
Groy with black 7 ({88 | - i I ! a
mottling 8 S8 - |
7 9 [ 88| = i °i
170.5 A0l 88 | - | %
20.0  End of Borehcle | | 170 i ! ; s
| ] j
! j

20
13-9-5 % STRAIN AT FAILURE
LI




TUFORM OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOH EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD

OF BOREHOLE No. 21

JOB __69-F-118 LOCATION __ Buy. L7 WBL £ Sta. 377 + 00 ofs 30! Bé. . ORIGINATED BY _  HS
W.P. 35-66-15 BORING DATE _ Januery 20-22, 1970 ; COMPILED BY
DATUM ___ Geodetlc ____ BOREHOLE 7YPE Washboring-Nf & BX Casingy Come =~ CHECKED By (g .
| DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT -
50O1L PROFILE SAMPLES - w |BlOWS / FO%T z PLASTIC LIMIT w»mw: . :
5 8| I 20 Lo 0 8o 100 WATER CONTENT-- w = i
ey & Y {SHEAR STRENGTH PSF wp - w, S21 REMARKS
: > o !
DESCRIPTION 2l 21 €] g _ | o unconemen + FIELD VANE =4 /
S| S| Z ] Z| 2| % QuiCk TRIAXIAL x LAB. vANE WATER CONTENT % ¥
Ground Level =] Z 2 = 500 1000 1500 2000 2500 25 50 75 pC.florsast cL
Topsell gy To0F< * i
Silty elay with trace % y_187.6
sand. Desiccated. i1 .88 17 X =
Very stiff :
mottled Red-brown-Grey :.A §§ 1_8;
Org.siit-clay,with tr.>, - = mg
of “dec. woodyfrags‘ 3o [ [P 180 s 83
Firm.  Black  [.J3ASS L L ; r
~13piss | 5 | | ,
/1 ™ L ]
Clay with oce. silt |/ Sk ;
partings & silty clay 170 i + 6
layers ™| M . © ’
uhgs ,
- ' &
Fis:ﬁsit::ﬁ 6 | ™ | M
T e +116 y i! .
U S + 3 ! :
Grey T 160 ;
with some black i : N 3
+9 -
+3 5
G (T | PM 150 ? 3
st — §
Silty fine sand with |- e \> F
trace of gravel I ! S H <] 17 (20}
- i ' !
Compact s T2 1 :
C 31285 Rea£1Y < b
Shaley limestone Q;§ : no recovery
Bedrock Scund i1 13 | AXT | 50% ! i
End of Borehole ! i s
130

20
15-9-5 % STRAIN AT FAILURE
in




SFORM OB-MT- 126 (REV. 1969) OFFICE REPORT ON 30IL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
1 MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.22 FOUNDATION SECT!ON
JOB __69-F-118 LOCATION _ Bwy.h17 WBL ¢ Sta. 377 + 25 o/s 30' Lt. ORIGINATED 8Y _ | HRS |
WP 35.66-15 SORING DATE  Japuary 22, 1970 e COMPILED BY ;
DATUM _Geodetic _ BOREHOLE TYPE Washboring-BX Casing = . CHECKED BY Ay
- DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W ‘
SOIL PROFILE SAMPLES | 15/Ows/ FOOT B RS TIC 1IMIT —— e N
5 8 brd R , \ , ) WATER CONTENT——w e _
# & L | 3 |SHEAR STRENGIH PS.F. ws w w, 321 REMARKS
DESCRIPTION =1 2] ¢ g| 5 | o unconrmen o+ rieio vane ‘ ° =4 1
p’ :27 > 3 > ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT %% Y :
.2 Ground Level & 2| © 25 50 T ppcrklorsasicll
0.0/ _igpsoil = 190 ! 186.9
1.51541ty clay with trace | X7
sand. Desizeated, 1 (83 8 =
Very stiff - stiff : ‘
182.5 mottled red-brown U2 ss !15 | ; , _
7.7{ Organie clay with oed.~13 i85 11k ! 0 8t
dec. wood fragments <"/} |5 3 180 o 15.8% org.
Soft - Black ~i5 iss i h! ‘
175'(2) g =516 .88 2 ' i 3 ]E?ﬁ:f- 16.4% org.
1s. lay / 7 S8 1! i H & )
170.2 Grey 8 iss i 17 ©
20.0; End of Borshole T
! |
i
| !

20
13-9-5 % STRAIN AT FAILURE
0




TFORM OB-MT- 126 (REV. 1969}

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. 23

FOUNDATION SEC?&OJ

MATERIALS 3 TESTING OFFICE
__69-F~118-2 LOCATION Bey. 17 WBL £ Sta. 377 + 50 o/s 25' Rt.  orcNatTeD BY O |
_35-66-15  BORING DATE__December 17«18, 1969 COMPILED BY M
pATUM _ Geodetic BOREHOLE TvPE Washboring-NX Casing  CHECKED BY ___ ./
X . DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W,
SOIL PROFILE SAMPLES | |B/Ows s FOOT bLasTic LT w .
| = S| % . A ) ) WATER CONTENT———w <
2| E| | T| B |SHEARSTRENGIH P3 £ " w w, 52 REMARKS
DESCRIPTION r-<~ ‘; a. g . ©  UNCONFINED + FIELD VANE 25 o
x! 2 > 3 > 1 @ QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y ‘
— s ;
Ground Level & 2 o 500 1000 1500 2000 2500 2% 50 15 ifrcrlorsa stCh
Topsoll <~ -
! =>4 1 | 88 186,57
Silty clay with trace 51 ss 12; o 1865
& ors material, : = |
iFim. esiccated " 3 7SS ) |
fmottled brownegrey (A Tss T3 — g 17.1 :
Org. clay with occ. L iEer==eg ; 180 i )8 s
dec. woeod fyagments. [~ i i %31 Ti
Soft. Black 6 881 2 : “““ﬁg g ~'
AT 8 [ 3 |
: 4»3’]_2
Clay +14
” 170 34 g
+ i ;
: +7 ’ ,J:
/ +T i |
+ :
L *
Pirm tc stiff / ] +1§ 1
150 16
& rEa E
ey i B8 ;
; +9 i
: 49
1] +'?
? % W18
2 ! |
Siity irc sand,Compach- | B ss | 25 373204
#nd of Borshole ( ; i
Lo | ;
! ; !
| i :
i | t . ‘ i 1 l
! i
i
-
Lo
i i
i l
20
i5>--5 % STRAIN AT FAILURE
1{;]



FORM OB-MT- 126 (REV 1969}

OFFICE REPORT ON S0OIL EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO

WATER(ALS & TESTING OFFICE RECORD OF BOREHOLE No. 24 FOUNDATION SECTION|
JOB  69-F-118 LOCATION _ Huy, b17 WBL £ Sta. 377 + 75 o ORIGINATED BY ___ HRS ¢
WP, 35-66-15 BORING DATE  Januavy 23, 1970 . COMPILED BY B
paTum Geodetic 3OREHOLE Type Washboring-BX Casing o CHECKED BY o
DYNAMIC PENETRATION RESISTANCE LIQUID LMIT —emmme
SOIL_PROFILE SAMPLES I, [Blows/Fo0OT PLASTIC LIMIT —— w, -
= gl z ) . N , , WATER CONTENT—— w =
& & 1 &1 3 [SHEAR STRENGIH PSF - m 5‘2‘ REMARKS
DESCRIPTION o 3 I Q  UNCONFINED + FIELD VANE 2a
=~ g > g o & QUICK TRIAXIAL X LAB. VANE WATER CONTENT % Y :
- A 3550 15 ipC.hlorsasicll
= rater | =
Silty clay with trace ; g
sand; desicecated 1 !ss 2 ;
Org. silt-clay; oco. K ip gg | . ! 180 ! o ‘
dec. wood pieces. o o | n ;
soft black ~o )2 185 - 12.2% org.
L |ss ;- |
Clay 5 185 @~ | {
Orey with some black 6 83 |-
mottling 7 (ss |- 7O ! A
48 188 = ! ! E
Erd of Borehole P | !
i :
160 :

20
159-5 % STRAIN AT FAILURE
w



FORM OB-MT- \O{REV 1969) QFFICE REPORTG SOl EXPLORATION e

&
F
I
I

i T3 DEPARTMENT OF HIGHWAYS- ONTARIO '
- matERiALS & TESTING OFFICE RECORD OF BOREHOLE No.25 FOUNDATION SECTION
i} JoB ___69-F-118 LOCATION Mwy. 417 WBL ¢ Sts. 378 + 00  o/s 10’ Rt. ORIGINATED 8Y _ HRS |
W.P. 356615 BORING DATE _ Pebrusry 6, 1970 COMPILED BY . tH
DaTUM ___ Ceodstic BOREHOLE TypgWashboring-BX Castng = cHeckep 8y 4
. DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT ~— Wy
SOIL PROFILE SaMPLES | DI PEN LIOJID Ll o N |
5 el 3 ) ] ‘ ) , WATER CONTENT-—- vy e 5
o = 21 2 [SHEAR STRENGIH PSF " w = |
&) w A . W L D21 REMARKS
ELEV. DESCRIPTION 21 2] &g ] o unconmmep » FIELD VANE ? =3
DEPTH =l 31z g > 1 ® QUICK TRIAXIAL x LAB VANE WATER CONTENT % y :
86.0 | River Ies Level % 3l i 28 50 75 lec.rlorsasi Cl
183.7 Ies { o
23 Water --
j179.2 & = 180
6.8 0rg. clay ~™M1i88 2 ; | 1184 |
N i e .6 .
7h.7 | Sott Black EEE I 13.68 org.|
" i i i
1.3 Clay 7_% gg L= i !
Grey 5 S5 i - 170
oce. black mntiling & 138 | .
165.2 T 188 i =
20.8 | End of Borehole | o :
| 160 f
i
| j
i !
i ! i i
f’ | .
| ‘ !
! | ,
i !
! !
i | i i

20
15-0-5 %% STRAIN AT FAILURE
n




FORM OB-MT- 126 (REV 1969) LrFiCE REPORT ON YOI EXPLOKATION

”

20
15-9-5 % STRAIN AT FAILURE
111

DEPARTMENT OF HIGHWAYS- ONTARIC .
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 26 FOUNDATION SECTION
jo8 _ 69-F-118 tocarion _ wy. BT WHL @ Sta. 378 + i5  o/e 10' Lt. orGinaTeD By HHS .
WP 35-66-15 _  BORING DATE _ Febrvary 6, 1970 _ COMPILED BY o
DATUM _  COeodetie  BOREWGLE TYPE wachboring-LX Casing o CHECKED BY _ gl
DYNAMIC PENETRATION  RESISTANTE LIQUID LMIT ——e ¥,
P P J .
50l PROFILE SAMPLES | L |BlOws/FOOT ~ PLASTIC LIM| [~ w -
5 8 % . N X . . HATER COMTENT— s ;
= é - = < |SHEAR STRENGTH PR3 we w Wy é% REMARKS
DESCRIPTION 2l 2 = " . O UNCONFINED + FLELD VANE j o :
N > g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
River Ice Level ~ B PC.FIGR SA.S1.CL
Iee ; e
- ! i i
— 180 1
Water - ! | j
— ! ! i ;
. ‘ | 5 i ;
g adli=clay. Safk el Tes i g ‘ ‘
2 188 - 1170 . : ‘
388 j- : | j :
Cls { !
lay B (88 ;e | i ; | ;
Grey with black o | ; i
. ! i | :
mottl — ] o i I i ‘
ing ¢ Tes 1L 160 ’r e =
154.0 6 .85 . | | '; ’ : !
32.0/ BEnd of Borehole ; ! ' : ;
| 150 S ]
s | ! i
H H Z i
i ! i é
f i i ' |
H i !
! f | |
| | P
{
: ! :
: |
z ! !
‘ H H
!
. :




FORM OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

69-F-118

RECORD OF BOREHOLE No. 27
Hwy. 417 WBL g Sta. 378 + 30 30

ORIGINATED 8Y

35-66-15

DATUM ___ Ceodetde

BORING DATE __ January 23 -27, 1970
BOREHOLE TYPE Washboring-NX, BX Casingy Come

COMPILED BY

FOUNDATION SECTIONI

CHECKED BY _

s .

SOIL PROFILE DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT w,
-~ w § BLOWS/ FOCE‘T PLASTIC LIMIT Wy >~
5 S| = 20 "Lo 60 80 100 | WATER CONTENT——. =
= § o L EI Y [SHEAR STRENGTH PSF wr w w, 5% REMARKS
DESCRIPTION S S| & ¢ . | o unconmmen + FIELD VANE e = & ;
NEIR 21 2 | e auick maxaL x as vane WATER CONTENT % y 0
River Tce level % B| W 500 1000 lSiOO 2000 2500 25 50 :75 PC EiGR SAS CL]
Ice i ! ! ‘
. H 3
i |
| 18 -
Water | .
| :
| ?
i t
Y - +
| ,
1 .y , i
Clay 185 .‘L‘2 . rod.v o |
with occ. silty clay /A5t s +1b 5 i
layers & silt seams. g !
3 MW F i
Firm to s¢iff 16 U0 :
Sensitive b W m o o]
Grey with some black P +28
mottling 5T W ™ .
TS T I7 15
Fine sand with trsce I, "{ 81 88| 22 o !
silt. I ss 1}1
Compact ; i
N e
Grey 2% it % |
Shaley limestone g !
Bedrock 99 ; |
Sound :’
End of Borehele
O re 13

20
15-9-5 % STRAIN AT FAILURE
{4




&‘»;
EORM OB-MT- 126 (REV. 1969) OFFICE REPORY ON SOIL EXPLORATION
& S @
T EPARTMENT OF HIGHWAYS- ONTARIO _ i
] MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 28 FOUNDATION SECTION
": joB __ 69-F-118 LOCATION Buy 17 WBL ¢ Sta. 379 + 0D  ORIGINATED BY
WP 35-66-15 BORING DaTE _ Febrmary 9, Y976~ COMPLED BY
DATUM _ Geodetle ~  BOREWOLE TyPE Dynamic Come Test e e CHECKED BY
. DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT - 2 j
SOH. PROFILE SAMPLES | 1BIOWS/FOOT ! PLASTIC LIMIT- - N
6 8 z 210A 4} 6‘() 810 100 WATER CONTENT——w w = :
. | i | T| W [SHEAR STRENGTH PSF w; w w0, §§ REMARKS
ELEV. DESCRIPTION =1 21 & g _ { © UNCONFINED + FIELD VANE - & :
DEPTH I 31z 21 21 e quick TRIaxaL x LAE. VANE WATER CONTENT % ¥
2 51w
185.0] River Tce Level sl e 2| © : P.CFRIGR.SA.SLEL
Ice !
= 18 -
Water J—
-~ 17
- i |
| ) ‘
| |
\ 1600 i 4+ s
Probably Clsy ) : ; i i
: !
/1 i :
2 ‘
) 150 7 e {
i
i

Probably Jand - i < |
M S

st ‘ : 1h :
End of Cone Test ‘ |
Probatly Bedrock { :

20
1s-9-5 % STRAIN AT FAILURE
in




: FORM'OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMEMT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 29

FOUNDATION SECTION

JOB _ 69-F-118 LOCATION Hwy. 417 WBL € Sta. 379 + 60 ofs 18' Lt. ORIGINATED BY _HS O
WP 35-66-15 BORING DATE __ January 26 - 27, 1970 COMPILED BY o
| DATUM __Geodetic BOREMOLE TYPE Washboring-NX & BX Casing; Cone CHECKED BY __ o/l
< DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT ———m Wy ™
SOIL PROFILE SAMPLES | 1BOWs/FO PLASTIC, LIMIT —— e .
5 9| = 20 60 80 100 WATER CONTENT——w = 5
2l B L% Y {SHEAR STRENGTH PSF. w wy gé REMARKS.
- & . O UNCONFINED + FIELD vANE o
DESCRIPTION : g o g z ® QUICK TRIAXIAL  x [AB. VANE WATER CONTENT % Y ;
-t Z - :
Hiver Ice Level o B W 500 1000 1500 2000 2500 25 50 15 P.C.FlGR.SASICL
Ice - :
- 180
Hater -
_ 170
Clay
with ocec.silt partings 1 T | M
10
, W T *
Firm - SHiff 160 Z
. Sensitive %A g@ el * L . 1
Orey with some black T PM“ + o 97 03T Samp e
motiling 9
e +
T W | M S
Silty fine sand T€ |ss 112! 150 2
t & . :
Compac rey ) SEN T - o 0-87(13)
| Het, s X i o
ggavgi; s_gacgf’lmft’fﬁ- 8 iws |- |
. 1
Shaley Limestone /@’ 9 | AXT 868 140
: Sound 9 10 | AXT i98%
End of Borehole |
130

20
1595 % STRAIN AT FAILURE
"




" FORM C3-MT- 126 (REV. 1069}

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ORNJARIO

FOUNDATION SECTION |

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 30
JOB __ 69~F~118 LOCATION HWY.417 WBL £ Sta. 380 + 0O ORIGINATED 8Y _HRS :
WP 35-66-15 BORING DATE _ February 9, 1970 o COMPIED BY . CM
DATUM Geodetic BOREHOLE TYPE Dynamic Cone Test =~~~ CHECKED BY ___ .
. DYNAMIC PENETRATION  RESISTANCE LIQUID LsaIT w,
SOlL PROFILE SAMPLES |, {BLows/FOGT PLASTIC LIMIT —— W, > :
5 8 P Qp !io 6p 8,0 ].QO WATER CONTENT-m @ w ’3" ;
K." % w - & ISHEAR STRENGTH PSS F w;’—d w Wy ;3:'5 REMARKS ;
DESCRIPTION E = a. 'y . O UNCONFINED + FiELD VAME &
sz (;3 > 1 ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % :
—f Z ot o} oE
River Ice Level o =] w PCFIGR SA S CLI
Ic=
i 180
Water - ; .
- ;
17¢.0 ] 170 ,
16.0 ",
7
Probably Clay | E
/ 160 : ;
g !
150 7 , Z
i ; =
Probably Sand ‘ ! .
9 s
practical
¢ 1o refusal .

‘End -of Cone Test

20
15~5 % STRAIN AT FAILURE
11




130

FORM OB-MT- 126 (REV. 1969) OFFICE REPQRb?N SOIL EXPLORATION ®
DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 31 FOUNDATION SECTION
Jo8 __ 69-F-118 LOCATION _ Hwy. 17 WBL € Sta, 380 + 60 o/s 3G Rt. QRIGIMATED BY B
WP 35-66-15 BORING DATE _ January 27 - 28, 1970 COMPILED BY o
DATUM Geodetic  BOREHOLE TYPE Washboring-NX & BX Casimg; Come  _  CHECKED BY ___ /4 C
: DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT o Wy
SOl _PROFILE o PAMPLES L lBlowssFOQT o PLASTIC LIMIT === W, -
P Sl = 20 "ho 60 Bo 100 WATER CONTENT-—— w = :
izl oz £ ) [SHEAR STRENGIH P57 ws " 37| REMBRKS
ELEV DESCRIPTION P 2 E g O UNCONFINED + FIELD VAME = ©® 4
COFTH S STz 21 2 1 @ QUICK RIAXIAL  x LAB. VANE WATER CONTENT % va :
— - [e]
186.k1  River Ics Level o - | & 500 1 1500 2000 2500 25 S0 75 ipC.rlors g
LOFRCIS Ut B 1A o e 0?0 0 i 7 F SASE Gl
0.7 d ! | : i ; '
Clay / 1™
with trace sand & ocel A2 W [T 180 26
L2
silt partings & silty /3 W T ™ i 5 .
- ; :
clay layers ./ L T ™M ! &52 ; s
; ! ; i :
Pirm - stlff A5 ™ [P 170 f ”’:”* -
Senaitive / ; +M‘ i K
Grey 6 [ TW . PM x20 ! | 1
with some black mottljpg/ . *ﬁg |
7_ ™ B 160 :
; +29
&0 i
DR : ¢ - Fo -7 .
Silty fine sand .18 .55 ;23 i —ezg 0 B0 (20) |
Cempact - - ‘ K
. 49 1388 1G] 150 ;
Grey LT : \\.‘ ‘
Het.mix.of silt sand& ; s T
gravel({Glacisl T411) (‘211055 | 88 ! ‘
Very dense. Grey (247 ; i °©
Shaley limestone b/g : |
C‘bedrock - geund ;7/»,: 13 AXT. 982 140 ; !
End of Borshole '
: ;
»
: ;

20
15-9-5 % STRAIN AT FAILURE
in




U FORM OB-MT- 126 (REV, 1969} OFFICE REPORT ON SOIL EXPLORATION

@ ¢ &

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 32 EOUNDATION SECY§O‘}\{
JOB £9~F-118-2 LOCATION  BWY. b17 Wik ¢ Sts. 381 + 46 e/s_3' Rb. ORIGINATED 8Y ___ e .
WP 35-66-15 BORING DATE __ December 18-19, 1969 COMPILED BY . :
DATUM _ Geodetic BOREHOLE TYPE Waghboring-NX Casimg _  CHECKED BY g
, . DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT ~—mee Wy
SOIL_PROFILE SAMPLES | |Blows/FOOT PLASTIC LIMIT ———w; -
5 8 = . ) , ) , WATER CONTENT—— w «=
Pt e u"’) SHEAR STREMGIH PSF Wp " w, 3’2 REMARKS
ELEV =2 i - '3 +F NE prrrs G o ;
U DESCRIPTION z = o g 0 UNCONFINED FIELD VANE o
DEPTH N g Zi3 > ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT ®% ¥ i
201.5 Ground Level % B » 500 1000 1500 2000 2500 25 5p 15 P.C.EIGR.SA.SI.CLi
9] opan g i i :
1.0 . 200
M Desicecated
_!.‘196.
Very stiff I 788720 =
mottled red-brovm & /
re; 4 I O S—
»____-_—ﬁ.—:‘i-ﬁ/‘ 2 {ss | L 150 0
+11
Clay +6
With silt partings & Z;
+6

. 8% 1.
ece 1ty clay layers | 180 &

% ERE x 6] o 95
/ ' | *go
Firm - Stiff % ‘ V12 : |
Sensitive / +9 !
/ h TP 170 Q i ey o) J 103
Grey with some black 5 3 ! ;
mottling / +2p | :
46
¥
/ 160 !
g |
2l e k
Silty fine sand 15 185 W6 g 074 25
Dense L
Grey .
Frd of Borehcle | 140 ; Practical
Probably Bedrock i::g\éiz% tel
ashing

20
15-9-5 % STRAIN AT FAILURE
114}




7 FORM OB-MT- 126 (REV 1969)

OFFICE REPORT ON SOIL EXPLORATION

&

DEPARTMENT OF MIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD CF BOREHOLE No. 33 FOUNDATION SECTION
108 69-F-118 LOCATION _ Fwy.hl7 WBL ¢ Sta, 382 + 00 ofs 18" Lt. _ ORIGINATED BY 88 _
WP 35-66-15 BORING DATE  February 3 - 5, 1970 _ ... . COMPRED®Y . oM ..
DATUM _ Geodetic __ BOREMOLE TYPE Washboring-NX & BX Casings Come  _  CHECKED BY ___ Al
bt A A DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Sy
SOIL_PROFILE SAMPLES & o, §m% FOQh 6o B PLASTIC LIMIT -~ W, >
5 Q) F : 0 B0 100 WATER CONTENT—— v v =
gf B & 2 [SHEAR STRENGIH PS5 F we w, 52 REMARKS
DESCRIPTION i3l =12 ©  UNCONFINED + FIELD VANE et “n
=l 21 & 21 2 | e ouiCk TnAXL x (AB. VANE WATER CONTENT % y ‘
Grownd Level % B @© $00 1000 1500 2000 2500 25 %0 75 P.C.EIGR SA 51 €L
Topsoil I~z - '
Desi.<ated o e m <
Very stiff - stiff |/ 434 | 5§ 16 ¢ 200 - ¢
- : ; o — ! 11 ‘
mottled red-brown and [/t T3 ° ‘ 31966
Ry xH it i
5 TS5 TI0
S, ™ ™
___r T 190
Clay AT B g
twith oce. silt seams g E i os
& silty clay layers & i . W / ‘ s ©
g™, ™ {
Firm - Stiff P . 1;(;17 f
Sensitive I T6_ ™ ™M N |
Grey with some black | ; - + 19 D §
mottlin.g / 11 W vl iX]_G » | ey o]
; +9 H
s ; +7 5 ;
s132 [ T | BL ;
. 160 {10
% S \
. : ) : +20 : i
: % L 3 o
Silty fine sa.nd - 1,;’ s& i 50 N:j o i
: compact e - 150
grey of16  ss | 1k > b '
- aC
S1..5a.,& Or.(Clac. T413}5117 | SS | 1 o j
Shaley limestone G ! 1 i
QEY d O }
Bedrock  Sownd 418 AT 95%
Bxi of Borehole
130
{ i
H 1
: ¢
|
i

20
1L-5 % STRAIN AT FAILURE
n




2 gt ,

d ELEV. ) WATER CONTENT % 7 STAND. PENI RESIST: 'N' BLOWS/FT: AR STRENGTH./P.§ = TEFFECTIVE . PRESSURE- .57 F. ]

3 FEET SOIL STRATIGRAPHY RANGE 25 50 75 10 10120 4 60778021001 5001000, 1500200072560, k. 1006 2000 3000 ~ 00y’ 5000 6000

1N o B 3

1 : 8 NEN A o 8 D A § |- | Ground Lg_gJ—Eést__é‘%Erooc es |

@ 2004 T T T4 . + E s . +-200
° 0 g0 R i g .
o 5 (RN Y+

DESICCATED
Very Stiff to Stiff

19044 4

2 ¢ 3092
. [CRGONT%) ®'q, o +k
10 2p 30 ooo o i
S +
e e
8 B To T
1 e S ) 1w ik 1 -
7y  ORGANIC CLAY L S i — s
e [ 5 e "\
. s Soft ' f;‘:
= A . T —h
x - SN ,»;? A g .
2 17040 N T 4 B AR . : L —i N £ast| Aporloachels dv0
2 g G x Most| Probdb
z CLAY (SENSITIVE) : i gﬁ, Pvr\zsccns’;‘hgmin
| T
2 Firm tc Very Stiff e s Presspre (Pcf)
: ok x >——Wes Applooche .
L 160 - Qe 1 RN Sov N L T J-
£ 1o L — 1e0
D SILTY FINE SAND o : ° A
e AP N Tor | 4o xe
. Compact to V.Dense alo . 9 e . o R S
s iR .
- 150 + -+ . - | ROFOC <+ : 4 Rt \/*‘PO 4150
E a G By . o P “ o Y West {Approdches East{ Apprdaches|
: N
. GLACIAL TILL |3 @ greo b oo |t \
1 Comp. to M. Dense | % a
: o | : , b
2 40 —+ - ' : -+ Ba -+ B -+ 140
SHALY LIMESTONIE « e . i
BEDROCK s doenn R i
- Sound Ay
G | 1 ’ R iy 1 -4
- PRG, ClAY ; : 130
G |SAND :
. GLACIAL ThHL
1201 — oy

-+ + +120

X-LAB. VANE

W, ®-QUICK TRIAXIAL | 3 -

o w W, e-quick Tmiax 3y % stean T SUMMARY  PIOT OF ENGINEERING PROPERTIES o h HO35-66.15
PLASTIC HQUID - o~ FAILURE
LT Uit D ARnE ' OB NG, 59-F-118]. |




FORM OB-MT-232

REVISED ,-uw‘%s‘

LIQUID . LIMIT -~ Per (ent

60
v‘l’
v“
50 .
mli' AH”
e 40 E
&
L
e
&
§
b
A3
2 30
b
=
Y g e
v LEGEND
<< SAMPLYE
- M N 3“ NO. swuamﬂ
S 20 B , No.
A 7 5 o
3 8 5 Q
. MH GH 0 p a
11 2 A
23 4,6 .
25 2 »
0 i
50 0 80 90 100 10 120 130 T40 150

DEMRTMENT OF HISHWAYS
MATE®RALS ond

PLASTICITY CHART

WP Mo, 35~66-15

{5R®°]  TESTING » 60— F —
\i?;yi OIVISION ORGANIC CLAY JOBMe 07 F—118
S e e [Fio. N2 2




PLASTICITY INBEX - Per Cant

50

40

30

20

CH -

. ;
n A
W

0

LEGEND
8H No. |5“‘,:§5‘~§ SYMBOL.
‘ 7 13,610 o
2 13,8 | &
% 5 5,8 o
* 15 4 °
! 16 13,610] A
I 7 [369 s
: ; [g
|
0 20 0 40 50 &0 70 80 90

LIQUID LIMIT  ~ Per Cent

100 |

CEPARTMENT OF HISNWAYS

MATERIALS ond
TESTING
DIVISION

PLASTICITY CHART
| CLAY

WP No. 35-66—15

1voe No. 69— F — 118

1Fig. N2 3a




FORM OB-MTaE2
_.REVISED JUL‘ 956

LIQUID LIMIT - Per Cent

¢
= 40 : -
s ’2
w i
%
i
b4
a8
g %0 o
=
2 LEGEND
b cL
L § i1 3
& 20 .
"o
e A
i ]
3 : o ! N ]
10 :
v | 29 | 4 | a
NN \W/ 32 12.,3,4 ]
A" | T
" 7z Mo | ool 3 A, e
5 ,
"
L oL i | J.L
0 10 20 30 40 50 60 70 80 90

100,

DEPARTIERT OF RIGHWAYS
MATERIALS and

TESTING
DIVISION

PLASTICITY CHART
C LAY |

WP No. 3’5 ~66—15

‘JO‘B No. 69-F~— 118




VOID RATIO €

e

VOID RATIO

1.9
BH. 5
. SAMPLE 8
1.8 DEPTH 21.3"
ELEV 170.5
Wis 56%
17 b2 Wp = 28%
Wz §1%
oz 1.1
el Lo H
1.5
i.4
N
1.3 b
1.2
1.1
0.1 0O 00
PRESSURE TONS/SQ.FT.
2.6 ;
%- BH 17
: SAMPLE 11
2.4 DEPTH 306.9°
ELEY. 173.4
VQ,’1 2 e——
2.2 Wp =
W = T4.4%
Ce = 1.1
2.0 T
%
'
1.8
1.6
1.4 )
‘\
"-1'.--—-'_5;
7.2
|
1.0 i
041 ke

*~*RAN0 PRESSURE CUR‘VES
308 NO 69 F—:

VOID RATIO e

o

VOID RATIO €

PRESSURE TONS/SQ.FT.

118
iBH. 9
SAMPLE 4
i S 4 DEPTH 31.3
I ELEV. 159.6
1820 |1 | W s a8%
St Wor 28%
Wz 65%
Cc = 0.07
i
~
- \"ﬁu ' B 1
o 3 w"-‘~~_—- 9
; 1.0 0.0
PRESSURE TONS /SQ.FT,
f i1 Ten 82 E
; {SAMPLE 3 15
1 DEPTH 23.2° ¢
i Pl lEtev. 1783 )
=12.47 I W, = 80% |
‘ i Wes 83% |
; , ! W 8% |
i Z Ce = 2.1 4
B ! |
. o
\‘ i
: T T — e —_3
:
10 100
PRESSURE  TOMNS/SQ.FT.
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ABBREVIATIONS USED IN THIS REPORY

PERETRATION RESISTANCE

SYANDARD PENETRATION RESISTANCE '8t - THE NUNBER OF BLO%S SEQUINED TO ADVANCE A STANDARD BRLIT SPOON SANPLER
2 NCHES INTO THE BuBBOW., JMIVER Y MEARS OF & 140 POUND HANMER FALLING FREELY £ DISTANCE OF 30 IRGNTX.

SYRAMIC PENETRATION RESISTANCE : - THE WUMBER OF SLOWS REQUEIRED TO ADVANGE A £ SNCW, SO BEOAEE COKE, FITTED
TC THE END OF DREL ADLS, 12 THONEE INTO THE SUBSOW., THE SRIGING LMERGY SEING 390 POOY POUROS PER BLOW.

DESCRIFTION OF SOIL

THE CONSISTENCY OF CONEDIWE S0 ARD THE KELATWE DENLITY O OENJENESS oF COMESIONLISY 3B0ILE ARE DEBCRISED
I OTHE FOLLOWING TERWS « -

CONLTERTY ‘W BLOWS S BT, ¢ LB 78077 SENSEMERE ‘N mewss FT.
YERY SOFT 5 -2 o - 280 YERY LOOSE o -4
S06Y 2 - 4 28 ~ 500 LOBSE L
Fimse 4 - & w0 - 1000 COMBACT B - 30
STIFF & - 13 D00 -~ 2000 DEMSE 3% - 59
YEARY STIEF % - 30 ZUO0 - 400D VERY DEWSE > 8%
HARD > 30 > RGO
TYPE OF SAMPLE

£8  SPLIT SPODN T W THINWALL DPEN

w.s WASHED SERNPLE TP THINWALL PISTOR

2B SCRAPER BI7¥¢™ SAMPLE o5 OESTERDERG 3AMPLE

48  AUSER SANPLE FS  FOIL SAMPLE

€S CHUNE SAMPLE RT.  ROUCK CORE

8T SLOTTED YUSE ZAMPLE
P SANMPLE ACUANCED MYDRAULICALLY
P SAMPLE ADVAWCED MARULALLY

SOIL TESTS
On  UNCOWFIIED COMPRESSIOH LY. LABORATORY ¥ANE
@ URDRAINED TRIAKIAL FY.  FIELD VANE
Gos  CONSOLIDATED URDRAINED TRIAXIL T CONSTLIDATION

Q¢ DRAIWED TRIAXIAL 5 SERSITIVITY




Sy

$u

ABBREVIATIONS USED M THIS REPORT

S80I PROPERTIES

VNIT WEIGHT OF S0IL {BULX DENSITY)
UNIT WEIENT OF S0LI0 PRATICLER

UHIT WEIGHT OF WATEN

UNIT DRY WEIGNT OF SO fD%Y DENSITY)
UMIT WEISHT OF SUBMERSED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES @ =

W RATEO

PORQBITY

WATER CONTERT
DEGREE OF SATURATION
LIGRID LIweT

PLASTIC LT
PLASTICITY IMLEX
SHMINKARE LINET

LIQUIDITY SHOEX » vl
e
CONSISTERCY MOER » «1'15:-1
P

VOID MATIC 1N LOOSEST STATE
YOI RATIC I8 DENSEST STATE
DENSITY NDEX » SR8

Cmas ~ B ovin
RELATIVE DENBITY D, 1S aLS0 usEp
HEDRAULIC NEAD OR PUTEWTIAL
RATE OF DISCHARGE
YELOCITY OF ELOW
HYDRAULIG GRADIENT
COEFFICIENY OF PERMEABILITY
SERSNGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE ol
zueSaE

COEFFIOIERT OF CONSOUDETIDR

COWMPRESKION INDEX »

fiY )
AWG O
TIAE FACTOR » % {4, DRAMASE PATH }
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INTERCEPT i % TERMS OF
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SH.OBING RESISTANCE, | Ty=C+ o ton é
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DEPAQTM{ mr M!GHWAYE .:m'rama .

MEMQRANDUM

“To: Mr. A. G. Stermac, F'Rzm:‘ Dridge Section,
: ~ Principal Foundation Bngineer, . Kingston, Ontario,
Laboratory Building, ‘ S : e
: Downsview, Onlario. , .

Awmum e r , Dare:  December 3, 1869,

CBDus Fii.e RE‘F’*

fn mrEPULY TO

SueseeT: .P. 35- 85 15, Bite 9: 210,

: Seuth Nation River B*zdge, S I T
(1.0 Mile West of Casselman’, :
Highway 417, District @ = Oftavwa

We are sending te you herewith two gxrmia of Rridge Site
Plan 13«-44383»1 (W, L. i_.u} on which we have marked the
proposed location of the above structure. Also enclosed
‘are two copies of your Field Reconnaissance Report.

We would be pleased if you will make arrangements
for the necessary foundation investigation and to have

L ~ your report, the scheduled date for which is January 14,
P~ 1870, ' '
P
T. C. Kingsland
Regional Bridge Planning Engmeew“
TCK /hl
Encls.

c.¢. {(with encl.}
Bridge Office Files bection
c.eo My, R. Forrest

NOTE:

The enclosed Plans are for the westbound lane
structure only., The site plans for the eastbound lane
structure will follow as soon as available,

U)

TCK



REFAR’I’ EN"‘ £39 HJJQHWA 8 {}N ﬁilﬁ

MEMBRA IDUM

. AL Gl Stermad, ‘  Fapw Brudge Section,
~1~1‘1m‘1;&:ﬁ Foundation K sineer, o Kingston, Ontario, -
~Laboratory Building, ' : : '

Downs v ;cw L): i,
Brres T :

Daver . Der vmbv;’ 2 1 O

Bur Fie RE?

Bt mesy 1o

Sumseer: WP, 35-66-15, Site 27-210,

fa : ~ South Nation River Bridge,
{1.0 Mile West of Casselman),
Hizhway 417, District 2-Ottava

Further 1o my letter of Decomber 3, IBH9, we ﬁw'/
enclose HPrdese Site Plan Fednig-1 (2 «“Mg’;u*.‘%} fooyp
the casthound nne stracture,

. Kingsland
Regional Diridge Planning Engineer

TR /il
Fnel s,

C.¢. {with enci,)
Bridge Office Files Section OVr,

-

S, MeCombisd




Department of Highways Ontatio
Copy for the informatiop of
Mr, M, Devada ‘*-/
@ i, ¥, Povaylh,

il , %ﬁf o % 3, west aﬁ mm,, ’ %

fenedpt of tids Inforsetion will 231w s to nole o cooparative
&@myw vﬁmmt a@ &%ﬁ%ﬁ% the Ssuth Hoiios Rivew strusture in
& dave the road on the west baok,

Tour gerly sttestics to this seiter will bs sporecisred,
. % :

afeiegs

Te Se » Be Fourpst
e ia. %&%@M
® - . Devadk

*23“

woectTE 1R
@Eﬁi‘@;ifi@ﬁ ey




. Foundatﬂ on Sectlon-DownR rie

- Bridge Office=Downsview

Reg. Brmge Planning Engzneer
'Proge ct Planmng j:ngmeer

S be ased for the Lroshsmg of ‘t e bouth j\ath"l Pa'ver Three,uaszc altef- .
ves Were concmered wmch are as Iohowq- S R ‘

: fsuﬁicxenﬂy hlgh 1o acco*nmodaue ander the structure both

~the roads on the east and west bankb of the rlver, “to give

the normal 15' - 3" of clearance An alternative to this

scheme would be to prcmde a restricted clearance for the
‘road on the west bank since it serves only 3 farms The

‘ febtrlued clgavanpe would be in the order of 13‘ - 6",

L2 ~ Set me grade of the Scuth Nation River bmdce low so Lhan
~ both of the roads would have to be closed at the freeway.
This scheme would involve the complete buy~out of the
property to the south of the freeway on the west gide of
the river and also would require a relocation of the town- =
ship road on the east bank of the river to bring it out to
County Road #7 S uth of the mterchange south of Caqselman

3. Set the grade of bcath Nation River bridge ~uch the.t it will
‘accommodate the road on the east side of the river onl},
This again would involve complete buy=-out of the 3 farms
, , south of the freeway and west of the river but will provide
L contiruity of the existing township road on the east bank.
. ‘ bzdel ble dizscugsion it was decided 1o proceed on




e
R

Projec Planmnu Engineer

AJP/nl / ‘
c.c. M. Devatay :
K. Bassi-
T.C. Kingsland
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mjh.

S. McCombie
C. Kingsland -

o L Markiewicz
- A.G. Stermac>~"
C.R. Roberison




€x 'tment of H}ghways Oﬁt&no

3 ,‘Copy fcr the mfenndtmn of -
- Mr, M, Devata,

L Foundation Wffiéé,kLab Buildlng“gy

.; m£wQ,To1FI3E‘ S S e maser,
ST R SRR e Bvidge Offlce

!;JJanuary,e,flg?e"

‘ aouth Nation River Bridge
CWLE, 35-66-15, Site 27-510 :
Qighway‘417, Distwicn #9 ~ Ottawa

T A meetlng was held this aft rnoon aﬁ the Fcundatian fo ce,
'Bownsview.~ Those presenﬁ were as foliows' '

M. Devata = Founda?zon Office, Downsview
C. Mirza’f‘+ '

"K.-Bassi- ' Bridge foiee, Downsview~7'

. ‘The meetimg wag requeste& by the Yi’m;mui::t ion Oiflce as aédit-
~ional Borehole Data had become. available since the meetlng ¢n
; Kingston on December 16, 196 '

; i The Fcunda»;on Office pronosea that for pLeLLmlpary estlmatlng
purposes the following ‘eriteria be used’ inqteaé of “the criteria
suggested ac the ﬁingston meet;ng-’

1. E.B. Lanes Struc»ure"
= ~¥West Bank 4 ,

(a) Forward slope of £111 2:1,

(b) For Grades £1, #£1A ard 22 Torward toe of fll&
Sta. 374 + 00’ without a berm or Sta., 374 + 60
with approx. 60 ft. berm at El. 203,00,

{c) For Grade #3 forward toe of £ill Sta. 374 + SQ,

Fast Bank |

(a) Forward slope of fi¢1 2 1.

(b) For Grades #1, #1& and #2, forward toe of £ill
- Sta. 379 + 00, i

(c) For Grade #3 forward toe of fill Sta. to suit
cliearance to Twp. Road.

"o’er'q-a 2




South Nation River Bridge
W,P, 35-66-15, Site £{~210
Hlﬁhﬁ&? 4317, 3¢stric #9 - Cttawa

2 W.B, lLanes Structure

West Bank

(a} Forward slope of £ill 2:1.

\r

-
i
1.4

~‘n

(b} For Grades #1, #1A and #2 forward toe of rill
Sta. 376 + éD without a berm or Sta. 377 + 40
with approx. 60 ft. berm at El. 203.00.

{c} For Grade #3 forward Loe of fill Sta, 377 + 40,

{(b) For Grades #1, #1a and #2 “orward toe of Fill
Sta, 381 + 60C.

(e} Por Grade #3 forward toe of f£i1l Sta. to suit
clearance to Twp, Road,

‘i! The

Bridge Office will provide prelimir
tures on the v the =

arious grades based on

K.G. Basei,
XGB:rd Regional Bridge Design Engineer
c.c., M. Devata
7,0, Kingsland
A.J. Fercy




Department of Highways Ontario é O
Copy for the information of

'3

Mr, A,.3. Stermac

a w:,-'-‘@-’*’ ing Englneer
Jagston Romional GEFios )

8 Lo Casselman,

te = =230, South wetion Hiver ariage
Pistriet O - Otte

z gﬁy’?@ﬂy e
the amgmm “of Hieius
¢ this time.

¥e tend Yo agree with you, as the $50,000 sé:m%m
waidid anm 2d1 1ikel] 3o e used 0o op oxRbre % ]
reguired %o effect the change,

, ¥ isem nine suggeoting the Bridge ms.gzs Zestion Mﬁ
0 2 breught inde the pleture ield gtage
ons. I think this should be dome a6 ail 1mﬁ%m where r%iaﬁi%ig
iarge strustures such as this one are involved, It is possidle
;%z? gﬁ thiz is done on future projects large savings can e
o *

sasuary 2 outlining ressons why
ay 417 at ﬁm loeation should net be chenged

C.8. Grebelei,
C8l:vd Bridge M&@ Enginear

Loy & . HeComble
r;;"/

ﬁﬁg N <

B.5 Py tavin

WG, Wigle
3. E. Gruspier
ﬁaﬁ*& Aron
we»& ® EW&&WM
8.8, Stermpe
LR, Boberizson
E.E. Baagi




_ Approximate locations for the river piers in each case are as follows:

v Ef.;i,B;, L.

 Stations  Stations

Grade 1

o 375+24? 377456 3’77+95~,'/V'V?;so%is{,

Grade 3 375454 377+2o’ | 378438 379406

T C. ngsland N , .
: Regional Bridge Planning Engineer
- Encl, '
c.c. i : ,
Mr. M.R. Lrneﬂaks - Att, Mr. A, J Percy "
‘Mr. K. Bassi e V/W’ S
Bridge Office Files (Mr. S McComble) G Py

_ -f,/j‘:” "’m_.;;f;{wq it @{x ’iw’;s} ﬁyw é.iwww n}L.A e {t ﬁigi“ﬁ?fﬂ# /ﬁ Mmf i

e E o ;’ £y
’ gd,p»é»w i mwt,»{, -f.»"z .y

e o %,{;WM v»""‘;} ’ i g;@;«w%:{__, »
Carn ww&mf Fe £ Freole 3 s

Cetia {w fﬁ%“ :
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o mﬂz'ﬁ'w‘ew? GF HGHWAY S

"\ﬁEN’u«A"wSBM

s Mzx., S Jf Vic, kiewicz,
Regzo&ax Road Design m}g.neer
ngmon O""X‘E&I‘li)

ﬁ'ﬂ'smﬂow: g

‘Dun Fite Rer.

CRTARA

Frowm "f'-‘i,‘uﬁcisionéll’kplanmn g Section,
E{ingsto,n, Ontarioc. -

b

QATE' ﬁ.DI‘i 22, 1970,

13y RE.'?LY 7o

Susasor:

-56~03, Hwxy,
9 - Ottawa

W.P.

Disiriex

4;“’

i

Limoges to Casselman,

Attached are

projectin the vicinity of the qﬂum Nation River.

revigsion has been
Criteria Review C

RS

The pnecessary Survey regquest Bas b

' JLDAIP[min
A.,L.

-

1.C. Campopeil
W, G, Wigle
Timson

]
&

> two prinis showing

Ge O inst

‘ommattee at

a revisio shove
This
ructions from the Design.

Me eting No.

7 to the

32, ltem 5.

cen issued.

% L e e

& 3. Percy, .
Project D‘“nmug Engineer.

K. Westerby
E. Barri

H.A, Aron

A G, Stermac ¢
A, G, Boucher
J.5. Trew

L. Kelenyi




Bepartment of Highwavs Ontario

N

‘ N
.\w

|

M

“’:w

Copy {or the information of

Mr, A, Stermac

B, T.C. Kingzland Cele %re%%ki,
Reg. Bridge Planailog Engineer » Bridge Offilce
Kingston Regional Office,

Kingston, Ontaric

Eay 15, 1970

5@&%& %tim ﬁiﬁ’ﬁﬁ" Mﬁgﬁ - ﬁqﬁ%z&t
i Bllie West of Casselmen
H.F. 35-66~22, Site 27217

Attached herewith are prints of the Frelimimary Bridge Plan
Drawing D-6826-F for the above-mentioned structure.

The estimated cost of the proposed structure is 605,000
This cost includes iender, materials, englneering and sundry
sonstruction,

Any comments or revisions you

may have should be submitied
‘ within three wesks,

C.8. @rebeki,
G rd Bridge Desipgn Engineer

Attach,

=8 2, Belombie
A. Szermec {2)
&« Anderson
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c.e. M. R. E-nessks - Ati. 4. J. Perey
<. B, L - AR, E, Bessl
N % Lt X & gﬁﬁﬁ : ) & m L5t {gﬁ % taied




' g 5 'meit:& & rmgsﬁ eopy az’ aaila
, pmfila E;ﬁ?ﬁ?—& X.ﬁ&. which now includes the soils profiles
ffart&amm%ﬁ%mm Eaaémmmﬁ #ide of the South

ﬁf;im Biver m m z za@ﬁ on the mﬁ si&a sf m

”:?.’wz' attm%iw is m %ﬁ %h’: wmz Imasti tim
- Repert far the strusteres ot the South ¥ation River {(W.P. 35-»%—45}
- In Seotlon 6.2.1 it L= ?ﬁiﬁ%ﬁ m that cars mg bs taken

; *«&e mm Mt ﬂaas ?}.%z‘ %KS Are n 1

E’i&gié&a}. Eaz@s,a}.s mgineer.
HAM/ 3tk |
Inclosed

¢.8s Jdo B, Callaghan

4. G. Stemme
Ge Ao Hromg ‘
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MD/MdeF

cc 3 Messrs,

S McCombié
T C,'Kingslan

Fouadatﬁons Filesw//
Gen, Files

&M Devata

e, 4

e ol
[P B

SUPzRVISLNG FOUNﬁmTION ﬁhG?.

A, G./Sterm&c,

~PHI&CI?AL FGﬁNDAT'O% "NGu.

,/,, o




DEF’ARTMENT QF‘ HlGHWAYS DNTAR%D L

rﬂENHBRAdﬁDLMw
“Qﬂiﬁf4 Mr, C. 3. Grebski, ' "Fnog' Fcundatica Section; : 5
. Bridege Design bngineer, : - Materlals & Testing Office,
Eridge Office, - ; Room 10?, Lab. Bldg.
Admin., Bldg. , :
ArrenTion: ' : : Dare: NOVember“ 269 1970

Cus Fie ‘REF; :

> IN REPLY T

SugdecT: ' : Seuth Nation River Bridge - E. B.L.
S o W.P, 35-66-13, Site No, 27-210
" Highway 417, Distriet No, 9
W, 0. 69-1118

We have reviewed the Final Bridge Drawings
D%éSZ&-l, 3, & 4 for the above mentioned structure and
submit the following comments:

In our opinion, the plle lengths for the

'  structure should be as follows:
Location Pile Length
west Abutment esos 77 £t
Zast Abutment cooas 73 ft.
West Pler sedos 47 £t
Zast Pler cecse 46 ft,
\} i ir
MD/ MdeF ‘M. Devata, VU
SUPERVISING ?ﬁ}%DAmiﬁd ENGR.
For:
cc: Messrs. S, McCombie &, G, Stermac,
#, 0. Kingsland PRINCIPAL PFOUNDATION ENG R.
e

Foundations Files ..
Gen, Files




A ATTENTION: el S ST DaTE:

DEPARTMENT QF HIG HW

‘kMEMDRANDUM 

TP My, AL Stermac, 5 : STRML LS. Grebskl,j-
Prlnc;pal Foundation Englneer, : o Brldge Offlce
Room 107 Lab. Bldg.-~

November 19,,1970~

OuR Fite ReF S S SR . INRERLY TO
“Suaiﬁ“:'JSouth Natzon River Brldge - W.B. L k‘” . W x’ ;ﬁf?
, W.P. 35-6€-22, Site No. 27-217 ik /f /=

Highway 41, , Dlstrlct No. 9

Attached he:ééith ve are'Submitting the fiﬁal
bridge drawings which show the foundation design'for
‘thisfst:ucture. k

Kindly give us your comments at yourrearliest

convenience.

C.8. Grebski;

Bridge Design Engineer
C8G:xrd »
Attach.

¢c.c. Foundation Office

7
£ Ay
Pl % 4 &
j/; .iﬁf\; s Frd LSNP S
LS
24k




DEPARTMENT  OF HIGHWAYS ONTARID

MEMORANDUM
To:  Mr, A.. Stermac, ‘ Fram:  C.S. CGrebski,
Principal Foundation Engineer, Bridge Office
Room 107, Labk., Building :
ATTENTION: DATE: . November 23 r 19874
OusFiLe RerF. INREPLY.TO

SUBJETT:

South Nation River Bridge - E.B.L. ) -
W.P. 35-66-15, Site No. 27-210 %_7,/: e
Highway 417, District No. 9 y '

Attached herewith we are submitting the final
bridge drawings which show the foundation design for
this structure.

Kindly give us your comments at your earliest

convenience,

C.S8. Grebski,

Bridge Design Engineer
Cs8G:xd

Attach.

c.c. Foundation Office




L DEPARTMENT: OF  HIGHWAYS ONTARIDS WC)
e ; : : : Js e

- MEMORANDUM Z[/f/

Tor Mr. S, d, Markiewicz = From: ' Materials and Tés
Regional Road Design Engineer ' Kingston :
Read Design Office, Kingston ' S
arrestion: Mg g Rlcker SR Date: . December 2L, 1970 5
':._‘mrerLs Rer.. . o : ! ‘;m_mzﬁu T6
PMBIEETR L -~ Hwy. 417, W,P, 35-66-03, o=
SR ~ Limoges to Casselman ' ' SR
Digtrict 9. Ottawa : T

w

, Further to our discussion regarding scour
protection at the Relocated Township Road on the west
side of the South Nation River, we wish to emphasize the
- following: , ' -

A section of the Relocated Township Road (Sta, Li+
“to Sta. 54+) will have one slope exposed to the water zction
of the South Nation River during periods of flooding. Since
~the fill material used on the west side of the river is
~expected to be fine sand, it is felt that the complete £ill
~slope through this section should be rip-rapped for scour

protection.
/ A
7 i V"'é«aﬁ,, P
He Ao Faeyver|
for: A, M, Batten
Senior Soils Supervisor
HAM smgm ’
ce: J, E, Callaeghan )
T, Kingslangd
G, A. Wrong S

A
A Go Stermac 7
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SUMMARY OF PILE DRIVING RECORDS
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BEPARTMENT OF @NSPORTATEON AND COM‘NECATIONS ONTAR%O

Form OB~WRT-285 DESIGN SERVICES . BRANCHW

(RevisED. NOV. 197) FOUNDATION OFFICE S
eﬁmeﬁ CONSTRUCTION - PILE DRIVING RECOND [y

DISTRICT NO._ 9 CUNTRACT NO._Z2-/7.2 smucxuﬂs_ﬁg@a?ﬁ Aar gt '%’M.,.Mﬁ/ /.
cONTRACTOR (4 A o rrs DESIGN LOAD OF PILE ﬂzg
HAMMER DETAILS: TYPE_ £28, maG [D—f2  WEIGHTA3F7  HEIGHT OF FALL OR Eﬂsﬁevz__m
TYPE OF ANVIL OR CAP__ S ere WEIGHT OF ANVILOR CAP_ . 257
PILE usmu_s [2 > P& R
PILE NO. {2 LOCATION _Fasr  Aririrrarscars DATE DRIVEN /S Z.C-Me 5
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Fegoe | 2 2 A 52 F 9¢ 77
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25 5~ l2:3zpnl 50 | 9 75 i00
DETAILS FOR FINAL SIX INCHES OF PENETRATION ! 2 3 4 5 &
BLOWS PER INCH
MEASUREG REBOUND IN INCHES
FINAL LENGTH OF PILE 64'4~ FINAL CUT OFF ELEVATION 20o¢, S0
HBEPORT TD B8E SENT TO: - PRINCIPAL FOUNDATION ENGINEER SIBNED Y
e DESIGN SERVICES BRANCH —&M
DEPARTMENT OF NAME {PrinT) 22 & S B IIELE
i TRANSPORTATION AND
L . AT
COMMUNICATIONS OATE A e 12 /23
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SOWNSYIEW, ONTARIC ATTACH SKETCH OF PILE NUMBERING SYSTEM



: In general thiS'ﬁarm shsuld h qumpleted for
“,f*every tenth .pile in a group, but at least cne is
“;3requ1red ior everyvpler and abutment.yw :

S e Piles driven vertlcally sheuld be selected
%; :where posszble.»A &

A leevDatails;must include type, dimensions
nd weight per foot, details -of shoe, and slo
- of batter: e.g.” 23" O.D. ‘stesl tube X 0,251
@ 33 1bs. per ft, Vert cal.' 123"‘1 é" steel
/}jpiate aaoe.fj- f ; i o

EE L Detalls for the finm s;x inches of penetra- :
- tion must be completed: for all piles except in = = =
.- the case of an end ring pile driven to bedrock.
- Final length of pile, and ‘final cut off elevation .
‘[must alwavs be glven. : : e

o The total length belng drlven is the full
-+ length of the pile and remains unchangeﬁ untll a
- length xs cut cff cr splzced on - :

- The penetration in blows per foot must be re-
iucorded for every foot of penetratlon of the pile.f:

Measured rebounds recorded on this. form must
. be the average for each individual inch for the
final six 1nches of penetration0
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DEPARTMENT OF QANSPQRTANON AND COM‘NI\.ATiONS ONTARIO

Form OB-MT- 283" DESIGH aSR\‘ICES BRANCH

(REVISED Nov. 1971) ~ FOUNDATION OFFICE
BRIDGE CONSTRUCTION - PILE DRIVING RECORD

DISTRICT NO._ 2 CONTRACT NO._ 72 —/7 2 STRUCTURE . Skgzg /_/Z/zz TurlGr it ggé"‘g M{E,é
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MEASURED REBOUND iN INCHES
FINAL LENGTH OF PILE &4’ 2 FINAL CUT OFF ELEVATION 2 oL .S ¢
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DOWNSVIEW, ONTARIO ATTACH SKETCH OF PILE NUMBERING SYSTEH
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V } éﬁd weight per foot, details of
. of batter: e.g. 123" 0.D. steel

In general this fcrm shculd be completed for

ke é%ery tenth pile in a group, but at least one is
j requ1red for every pler and abutment.

Piles drzven vert1cally should be selected

fluhere possibie. 2

P:le Details musf include~type, dimansiﬁns
f,shae and slope o
tube x 0. 251",“Ehwf

@ 33 1bs. per ft. Verflcal. lzf“ x é" steel
fkplate shoe. e ,

< tion must be. completed
- the case of an end bea
. 'Final length of pile,
; mnst always be given.

Detalls for the flnal six- inches of penetra- -
for all piles except in -
g pile driven to bedrock.
and“flnal cut off elevatiog o

,The total lengtn being drlven is uhe full

~length of the pile and remains unchangﬁd untll a

- length is cut off or spllced on.

The penetratlon in’ blows per foot must be re-
corded for every foot of penetratzan of - the pile.

Measured rebounds rpcorced on this form must

‘be the average for each individual 1nch for the.

final six 1nches of penetratlon.
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Notesi-

In general nis form 3hau1d ke ompleted,fnr

every tenth pile in a group,. buﬁ at least one is
: requzreé for every pler and abutmente

Piles érlven vertlcally should be selected
e where pesszble. ¢L;r

, 1t per foot, deta 1s fo‘hoe; and slep
Gf batter. e < s
'ggplate shoe.

Detazls for the fxnal 31x inches of penetra-
‘tion must be compieted ferwal’ piles except in .
; wthe case of an end

b
. Final length of pil

pile driven to bedrqcka
8. fznal cut off’elevaticn
‘,kmust always be g1V@n - '

The total 1@ngfh belng drlven is the lel
-~ length of the pile and remains unchanged untll a
- length 15 cut off. or spllced on.

“The- penetratlan in"

WS per fcnt must‘be re~
corded fsr every foot ef;penetratlcn oflthe pile.

Measured rebounds recorded on thls fo

7; must
be the average for each’ 1ndlv16ual 1nch fc *the
final six inches cf peneurationo
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SOUS @ PILING & CONCRETE & ASPHALT & TESTING & INSPECTION

Founom":on sscmszas, £

April 27th, 1971,

" Department of Highways of OUntario,
Materials & Testing Division,
Highway 401 and Keele Street,
Downsview, Ontario.

Attention: Mr. A. G. Stermac
Principal Foundation Engineer

ka: Report on Foundation Conditions for a Proposed
Structure at the Crossing of the Scuth Nation
River to Join County Road 8 to Ccunty Road 16
Russell County.

Dear Sir:

Accompanying this letter is our preliminary report
covering the soils investigation at the above mentioned site.

Several charts and a drawing referred to in the text
of the report are not enclosed but will be ready for our meeting with
“you on the morning of Friday, April 30th. These include profiles of -

the earth slopes as analyzed, a summary of- soil properties, and grain
size analysis charts.

It is hoped that the report and drawings as enclosed
will prove sufficient for your perusal before our meeting.

If you should have any queries prior to Friday morning,

please do not hesitate to call us. |

Yours very truly,

Jifte Jacques L@éﬁﬁ?ijt.P.Eng.

376 CHURCHILL AVENUE @ SUITE 207 @ OTTAWA 3, ONTARIO e TELEPHONE 728-5888



PRELIMINARY
REPCRT ON FOUNDATION CONDITIONS
FOR
PROFJUSED STRUCTURE AT THE CROSSING
OF THE
SOUTH KRATION RIVER
T0 JOIN
COUNTY ROAD NO. 8 TO COUNTY ROAD NO. 16

. } RUSSELL COUNTY

UNITED COUNTIES OF PRESCOTT AND RUSSELL

BY

FONDEX LIMITED

Ottawa, Ontario. April 13t¢h, 1971..
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- PRELIMINARY

~ REPORT ON Fouﬁn)xnbu»cb:iniicions e
. PROPOSED STRUCTURE AT THE cR(,),s‘s‘I;NG’ o
. oo B
SOUTH NATION RIVER
| TO .mm s
~ COUNTY -ROAD 0. 8 10 COUNTY'RQAD NO. 16 |

 RUSSELL COUNTY

Introduction

This'répott presents an appraisalvof theyfoundation'
conditions at the site of a proposé& bridge over the South Nation -
River between Concessions II and III, Township of Cambridge,,RussellM: 

County, Ontario. The appraisal and report were requested by Mr. =

-~ A. J. Lyﬁch, P.Eng., Cousities Engineer, Counties of Prescott and

Russell.

' The site of the éressing is about 4% miles qorth of Casselman
on the South Nation River. A drawingAshowing theylocation and -
general dimensions of the site is shown in the Appendix.

It is understood that tpe alignment agd,location of the
proposed bridge were determiﬁed on the basis of the proposed

ipcation of the new county road between Casselman and Bourget, and

Preliminary Report April,lS,hlS?l‘
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that the proposed grade of the crossing was chosen on the basisg
of hytologic data available for the site. The bridge will be a
two lane mult?-span struﬁture 600 to 700 feet in lquth with the
deck abou; 40 feet above the levellof normal river flow.
The site which was investigated is about 300 feet south
Py of a proposed river cfossing location investigated and reported
on to the Department ofuﬁighways, Ontario, by Geocon Ltd, in
January, 1967.* The Geocon Ltd., work reports "The presence of
obviously active failure zones on both sides of the river at

"

this locationm, ..." and "... 2 6 inch clay layer with the
consistency of a viscous liquid was encountered within a failed
zone at a depth of 56 feet below ground level™. Because of these
‘ observations and their implicatioﬁs with regard to the construction
--of a crossing structure at or near the site investigated by

Geocoa Ltd., the work proposed, carried out, and reported cn

herein was quite extensive and detailed.

2. Datum
All elevations quoted in this report are referenced to

geodetic benchmarks.

3. Geologic Conditiomns

The site lies within the physiographic region known as
the Russell and Prescoit Sagd Plaing. In this area the sand

mantle lies above elevation 180+ feet and overlies a deposit of

* T 7947 - Report to Department of Highways, Ontario, on
Preliminary Soil Conditioms and Foundations,
Proposed South Nation River Crossing, South
East Freeway, Hwy. #17.
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marine clay which extends to elevations varying between 1153+
feet and 129+ feet. The clay deposit is underlain by a stratum
of glacial till which in turn is underlain by a grey limestone
of the Ot:éwa‘Farmation, and which has a fairly flat surface
varying between elevations 85+ feet and 88+ feet across the’
sire.

As can be seenlérom the stratigraphy plot in the Appendix,
the South Nation River has cut a terraced valley through the
area in question, and has ieft deposits of very fine sand, silt,
clay, and organic material overlying the marine clay on two of
the terraces.

O There is substantial evidence of slope failures and flow
‘slides having occurred along the South Nation River in the general
area of the proposed crossing. However, at the exact location of
thé site, akcareful study of aerialAphotographs, close inspection
of the surfacevterrain, and observations on continuous scil
samples recovered during the field investigation reveal no evidence

of recent sliding having occurred.

&, Earthquake Potential i

The site lies aloat one mile north of a major fault which
extends from the Hogs Back in the City of Ottawa to the City of
Montreal, P.Q. This fault, like most others south of the Ottawa
River, is not considered to be active. As a point of interest,

the epicentres of most earthquakes recorded in Eastern Ontario

are north of the Ottawa River and the maximum earthquake intensity
reported in the Casselman area is equivalent to 6 as measured

Preliminary Report April 15, 197)




'don the Rlcbter Scale.“ The horizontal ground acceleration i

,zconslstent thh a disturbance of this magnitude is?about

‘vaield Investlgatlon

The field investlgation consisted cf Five contxnuously

'5samp1ed boreholes, and thtee boreholes sampled at specifled

yylntervals together w1th standard penetratlon tests and fleld vane
"shear tests as appropriate. An accompanying flve boreholes were jxdc
made to take standard penetranon and f1e1 ne shear tesi:s.”’
'5 The borzngs were: made w1th a con#entionaa d1a;,edddr111 rag

’adapted for so11 mechanlcs purposes., The fleld invedfxgation
11 was carrxed out: dur1ng the perzod February[19th to March 26th
! 1971 w1th equipment cwned and operated by'
: ’Co. Ltd., Ottawa, cntario._ o

Samples of granular materlal above the clay stratam and

jin the t111 beneath the clay were obtalred in a 2 inch outside {i‘,
diameter split spcon sampler which was drivenfin;obtheeSOilfinf,d
cacccrdance'with ASTM sPecificatibnS»fof thedstandard,Peﬁepraticcal%
Test;ﬂ Cohesive materials were sampled with aa2‘inchuipeide'f
diameter piston:sampler. ,Bedfockfwas‘profen ic,four of the:
‘quehoies by reccvering’AXT size'rock'ccfe/samples., |

4

* Dr. A. E. Stevens, Seismology Division, Geological
- Survey of Canada, Private Communication.

Preliminary Report April 15, 1971
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The groundwater conditions at the site were deteimined'
By recording the water levels im the open boreholes. The
piezometric levels in the till stratum were found‘by installing
piezometers in that stratum at two borehole locations and graiing

the boreholes off in the overlying clay.

Laboratory Investigation

All samples were examined and their descriptions logged
in the laboratory. The following laboratory tests were carried
out on specified samples to determine the zngineering proge:t%e;"
of the soils encounteredf:

a) bulk densities
b) natural moisture contents
¢) Atterberg limits
d) greain gsize analy: ‘s
e} undrained shear tests
*f) drained shear tests

The results of these tests were used to classify the soil
with regard to type and comsistency and in analyses of the
stability of slopes at the site. Thg test results are plotted on

the appropriate borehole logs and summary sheets in the Appendix.

Sail Conditions

A stratigraphy plot showing the various soil types
encountered is shown in the Appendix. A more detailed descriptf&ﬁ

of the soils encountered at each borehole iocation is shown on

* The results of the drained shear tests will be used in
effective stress stability analyses for the final soils
report to be completed by May 30th, 1971.
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the accompanying borehole logs. A description and summary of
the field and laboratory work dome on each soil type is as
follows~-:

7.1 Sand - Surface Deposit

What remains of the deposit referred to as part of
the Russell and Prescott Sand Plains at the site was
encountered at.the location of borehcle #11. This
surface deposit consists of about 7 fest of fimne to very
fine sand with intermittent seams of silt, silty clay,
and clay.

Standard pehetratimn tests done in this material

O - ‘ are plotted on the borehole ‘log and on the stratigraphy
‘plot. The relative density of this stratum varies from
loose to compact.

7.2 Alluvial Deposit

7.2.1 West Side of River

That portion of the site between borehole #6(bH)
and the river which was investigated with boreholes 1, 2,
6(a), and 6 (b)Y consists of a geologically recent river
deposit. The soil is stratified with the top 3t feet
consisting of fine sandy silt grading down to silty clay.
The silty-clay is firm to stiff im consistency and its

silt content increases with depth to about 11+ feet where

the soil becomes primarily silt. s

Preliminary Report April 15, 1971
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At 12+ feet the soil material is classified as a fine
gilty sand and its gradation continues'to become generally
more granular with depth to 2 fine to medium:sand;f Also,
belcﬁ a depth of IZf feet to the bottom of this stratum
there are intermittent layers af'clay,‘silty-élay, and
gilt varying in thickness wp to 3 inches.  There is also
gome organic content, including peat, roots, twigs,’wood
chips, and decomposed material between 16+ feet and the
bottom of the alluvial deposit.

Standard penetration tests were'carried out in. the
granular zones and the results are plotted on the borehole
logs and on the stratigraphy plot., The "N values vary
between 2 and 16 blows per foot indicating relative

densities between loose and compact.

7.2.2 East Side of River

The portion of the site investigated with borehole #9
also consists of a geologically recent deposit of aliuvium.
This stratum, which is composed of layers of soil wvarying
in grain size from medium sand to clay, and in layer
tﬁickness from very thin to about & inch;s, extends to a
‘depth of 16+ feet.

The results of standard penetration tests carried out

in this material are plotted on the borehole logs and on

the stratigraphy plot. The "N” values vary from 1 to 15

blows per foot indicating relative densities between locse

and compact.
-

~ Preliminary Report April 15, 1971
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Marine Clay

7.3.1 Desiccated Zone

The upper portion of the sengitive marine clay at
all borehole locations except #1, 6a), 6b) and 9 on the
alluvial terraces was desiccated to depths ranging from
7 to 15 feet. "The thickness of this layer generally
decreases toward the river. The material is mottled,
brown to grey-brown in colour and has some organic content.
The results of field and laberatory tests on this
material are shown on the borehole logs and’are summarized

in the Appendix.

7.3.2 Non-desiccated Zomne

Bélcw the desiccated zone the marine clay is generally
gray in ceclour with some gray-brown layers. This stratum
extends to elevation 115+ feet to 129+ feet and includes
random lenses of granular material varying in thickness
from a fraction of am inch to about 1'9", The granular
ma;erial varies from silt to fine sand. |There is ne
conclusive evidence that these lenses are continuous
across the sgite.

The results of field and laboratory tests on this
material are shown on the borehole logs and are summarized

in the Appendix.

Preliminary Report April 15, 1971




.  7 4 Glacial Till

'kpresence of clay. Boulders upr

‘,!s1ze dlstrlbutlon curves for'a,_umber of samples ar 
' 1nc1uded in the Appendix

:? 5 Bedrock

_amples of bedrock were taken at theyl

of boreholes #1 3 7 and 9, ;The bedrack su:face ﬁas

found to,be relatlvely"flat across the'sité VVarying71 g

'isurface elevatlon,hotween elevatlon 85+ feet and 8&+

:feet with no uniform slope in any dlrectlon.:’
Core recovery was essentlally 100% at all locatlons'L:”
f'1nd1cat1ng a: sound materxal The camposztlon of the
~récovered cores is domlnantly llmestone w1th small shéle "
<  1mpur1t1es thruughout as well as thin shale seamsAat ’k

irregular intervals."

Preliminarj'Report April,ls, 1971
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8.  Groundwater
Groundwater levels in the boreholes were monitored
throughout the field investigation. The’observed groundwater
levels are shown on the borehole logs and on the stracigraphy
plot. Since groundgater can be expected to be at the surface
during the spring season, this level is assumed to exist Qhen

calculations involving shear strength are mwade.

9. Artesian Pressure in the Gilacial Till

Two piezometers were installed and sealed im the

0 glacial till stratum at the locations of boreholes #l and 9.

| A plot of the piezometric head ws. time, using the river level
as base, and a plot of piezometric head and river level vs.time
using the pre run-off river level as base are shown in the
Appendix. Since the hydraulic head is higher than the ground
surface at these locations, measures will probably have to be
taken to lower this head to the ground surface or below in

order to improve the stability of the site.

10. Design Con- iderations

The geotechnical problems associated with the
construction of a bridge at this site involve two principal
considerations-: a) the stability of earth slopes, and

b)Y the choice of bridge foundatioms.

(  Preliminary Report April 15, 1971
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The slope stability problem involves’consideration
of the sensitiVe‘nature of theyclay’deposit, :he présencéfof
an artesian pressure in the till stratum undeflying~the clay,
the annual rapid lcweting of‘the':iQe: 1evé1'afte: peak floodiﬁg,
and the seismicity of the area in whiéh the site lies. |
The’choice of bridge foundations depends upon the
nature of the clay and glacial till deposits as well as

upon the seismicity of the site area.

Discussion and Recommendations

The dominant soil material at fhe site is the stratum
of sensitive mariﬁe ciay. The thickness of the deposit across
the site varies approximately according to the erdsion;pattern
of the South Nation River. The desiccated portion of this.
stratum varies from firm to hérd in consistency and is underlain
by a non-desiccated layer of the same parent material which
varies from very soft to firm in comsistemcy. In general this
stratum is highly compressible with water contents in excess
of liquid limits almost throughout. If the material is loaded
to the extent that its structure breaks down,llarge settlements
can be expected. The clay deposit is underlain by a deposit
of glacial till about 36+ feet in thickness across the site.

The till is underlain by approximately horizontally bedded shaly
limestone at elevation 85+ feet to 88+ feet.

p
\

Preliminary Report April 15, 1971




11.1

‘Pégg,IZz

Stability of Slopes

In view of the risk of slope failures at the site:!’
due to the nature of the clay deposit and the seismicity of
the area, analyses have beén carried out to assess the |
stability of the existing slopes; The results of these
analyses are shown in the Appendix.and have led to recommendations 
concerning desireable final slope geometries which have also
been analyzed.for stability.

The design of earth slopes against earthqu:ke forces
has generally employed pseudstatic methods of amalysis. Such
methods include a) the use of empirical rules, b} assumed‘

rigid body response of the soil mass, and c¢) the use of a

viscoelastic model of soil behavior.* The validity of ail

of these techniques is‘limited by available knowledge since
there have been very few cases of slope failures caused by
seismic forces where the soil conditions have'been sufficiently "
well established to provide any more than a qualitative guide
for extropolation to new sites.

“hereas pseudostatic methods provide a means of
‘;amparing various embankment sections, there 'is really no
reliable way of determiniﬁg thie necessary seismic information
for a particular site to apply in the analysis. Furthermore,
these techniques do not explain the real mechanism of slope

failure under seismic conditioms.

-

S

* Wiegel, R.L., "Earthquake Engineering”. Prentice=
Hall Inec., Englewcod Cliffs, N.J., (1570).

Preliminary Report April 15, 1971
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There are some new and more appropriate  techniques

available for the analysis of esarth slopes under dyﬁamic'
conditions which are of particuiar interest and value in
agssessing the stability of earth slopes in sensitive

saturated clays such as those at the sgite in question.

These techniques involve laboratory testing of a very
sophisticated natufé to determine the modulug of the soil
material and its damping characteristics under dynamic loading
conditions.

In view of the lack of reliability of simple and
available analytical tools and the current difficulties and
expense associated with dynamic testing, it is considered that
the choice of a factor of safety of 1.5 against stability
failures under static conditions will provide a factor of
safety against failure under the seismic conditions which

might occur at this site of greater than 1.0,

11.1Existing Slope Geometry

Total stress stability analyses for the existing
slope geometry were carried out fgr the static case using
Van electronic computer. The minimm factor of safety was
found to be about 1.0 which suggests that stabilizing measures
for the slope need to be taken if a crossing structure is

built at this site.

™

Preliminary Report April 15, 1871
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11,1.2 Recommended Slope Geometry

The slepe configuration as shown in profile in ﬁhg  ‘
Appendix waskanalysed for’the statiC'case under total
’stress conditions with the soil properties as shown on
the drawing. The minimum féctor of safety for the
reccmmended geometry is 1.5. This factor is considered
adequate to pro&ide sufficient safety against failure due

to seismic conditions which might occur at this site.

11.1.3 Effective Stress Stability Analysis

Effective stress stability analysis of the proposad

g ‘ o slope geometry using the results of conmsolidated-drained
triaxial tests are being carried out and will be discussed

in a subsequent report due by 30 May, 1971. In addition,

the stability of the slopes at the site under conditions

of rapid draw down will be discussed in that report. ' -

11.2 Consclidation

For the broposed slope geometry, the maximum height
of f£ill, will be in the order of 10 feet. The location
- of ?his £ill is shown in the Appendix. |
No consolidation tests were done on the sampled
material; however, it is reasonable to assume a preconsclidation

pressure Jf 1500+ psf for the desiccated clay material over

which the fill wil;’be placed. Any settlements which take

~place will be due to "elastic" compression and should not

exceed 1 or 2 inches.

Preliminary Report April 15, 1971




 bemade.

*TFoundatlons
It is: tecommended that brldge p1 “ead abutﬁents be‘"

5fsupported on expanded base plles foun ed,ln tne glac1al

t111.‘ End bearxng plles drlven to the bedrock surface can

‘be: con51dered as an alternat1ve but. the presence of bouldersf
'eand the very dense nature,of theyt;llrmaterlal may,
fprecipitete difficulties inethe;driving'efe:ation;

it is recemmended that if’dispiaeement piles are used

f;A thae peebefing’methods be apylied'fefethe;r instellation’

in order to prevent excesSiVe»disturbence“to the clay.

_-If there are any queries concerning the contents

of thie report please do not~hesitate<to call us;
vPreliminary Report April~l$5 l§71
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’ FQEE RECONNAISSANCE REPO FF-49

SEPT. 1968
UIRED BY FOUNDATION SECTION
FOR
E~-4685-1 (WBL)})

wp NO. 3976615  wignway no. %17 pistrict_ 9 sie pran no. Bm4684-1  penpiE NO.C=327-3-4

RIVER CROSSING GRADE SEPERATION [J R.R.X. 3 QOTHER {SPECIFY) Township Roads
ALTERNATE SCHEME [iF ANY )

EXISTING SITE CONDITIONS

DESCRIPTION :

TOPOGRAFHY :  HILLY [ ROLLING [ VALLEY [ GULLIED O FLAT, B
VEGETATION: TREES [J BRUSH O GRASS swamp O FARM CROPS [®@ CLEaRED I
SNOW COVER: 0"-6" [J 6"~ 12" O »>12" Vegetation along east shore
ROCK OQUTCROP (SPECIFY LOCATIONS} None visible

UNDERGROUND UTILITIES : UTILITY COMPANY TELEPHONE NG. FOR DEFINITE LOCATION
i None
2 —
Aerial 3_Telephone & Hydro wires - east side of river {40' E of Rd,)
4
5
EXISTING STRUCTURE(S): N/A
FOUNDATIONS : SPREAD FOUNDATIONS [ SIZE ELEVATION(S)
piLES O TYPE LENGTH{S)
DESIGN LOAR TSF.  ___  TONS/PILE
COMDITION OF STRUCTURE
APPROACHES : cut 0 FL O SIDE SLOPES

BERMS YES O No O

OTHER OBSERVATIONS (USE BACK OF SHEET TO DESCRIBE ANY FAILURES IN AREA, PAST PERFORMANCE OF
EXiSTING APPROACHES & STRUCTURE, ETC.)

ACCESSIBILITY
IS STRUCTURE LOCATED ON D.H.O. RIGHT CF way 2 YES OO No ¥ ©ENO,
HAS PERMISSION BEEN OBTAINED TO ENTER PROPERTY? ves R&O K IFNO,
PROPERTY OWNER(S}):

NAME ADDRESS TELEPHONE NO.
The Agricultural Rehabilitation &
Development Directorate of Unt. 4
23 Liaurent Racine ?
# cusver ovird f_Casey & Gaetanne De Vocht R.R, 4, Casselman 764-2092

WHO WILL OBTAIN NECESSARY PERMISSION ?___ Property Section, Eastern Region
HAS SITE BEEN SURVEYED & STAKED ? YES X NO[] IFYES,DATE OF MOST RECENT SURVEY
Will CLEARING BE NECES3ARY TO ENTER SITE AREA? YES (X No [0 along east shore
15 SITE ACCESSIBLE TO WHEELED VEHICLES ? YES § NO O
IF RIVER CROSSING
WILL A RAFT BE NECESSARY ? YeS B ~No O IF YES, GIVE MAX. DEPTH OF WATER Approx. 20
CURRENT 1 SWIFT O MODERATE [J stow Kl

DRILLING OPERATIONS

NEAREST SOURCE OF WATER {GIVE HAULING DISTANCE, IF KNOWN |__ At site
ADDITIONAL INVESTIGATION REQUIRED FOR THE FOLLOWING PURPOSES :

ALTERNATE SCHEME : YES [ NO (8 IF YES, SPECIFY

HYDROLOGIC REASONS : YES 0 WO [0 IF YES, SPECIFY {SCOUR, ETC.}

£

REMARKS
NEAREST AVAILABLE Accomopation :__Hotels in Casselman, approx. one mile east from site,
OTHER COMMENTS:
DATE December 3, 1968 RO

REGIONAL BRIDGE LOTYIRy enGiNEER




DEPARTMENT OF HIGHWAYS — ONTARIO

: MATERIALS AND TESTING OFFIGE
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DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OF FICE

VISUAL CLASSIFICATION SHEET
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DEPARTNENT OF
MATERIALS AND TESTING OFFICE

HIGHWAYS i ONTAMO

Cq Sfc/nm"?m
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"DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OF FICE

VISUAL CLASSIFICATION SHEET
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DEPARTMENT OF HIGHWAYS = ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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L‘EPARTMENT OF HIGHWAYS ‘—QNTARIO
MQTERIALS AND TESTING DIVISiON

VISUAL CLASSIFICATION SHEET
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