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DEPARTMENT OF N.GRWAYS ONTARIT

MEMORANMDUM
sTo: Mr, B. B, Davis From: Poundation Section
Bridgs Englineer Materials & Testing Div,
Bridge Division Room 107, Lab, Bldg,

Admin, Bldg,

Dare: Oot. 31, 1968

ttn: Mr, S, McCombie
Oue Fre Rer In rEPLY. 7D
SuseecT:

PRELIMINARY FOUNDATION INVESTIGATION
For The
Southbound and Northbound Lane
Overhead Structures at the Crossing
of Proposed Hwy.#416 (Alternate Align-
ments Line 'B* and 'C')and the C,P.R.
Township of South Gower, County Grenville
District No, § ( Ottawa )

W,J, 68-P=65 == W.P, 6-66

Attached, we are forwarding to you, our detalled foundaticn
investigation report on the subsoil conditions existing at
the above astructure site,

We belleve that the factual data and recommendstions con-
tained therein, will prove adeguate for your design re-
quitements, Should additionel informetion be required,
please do not hesitate to contact our office,
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RRALIMINARY FOUNDATION INVESTIGATICH REPORT
. For The

uvarnead Juruc:nv,s At The Jrossing
0F Pronosed JW» #2345 {ilter atg Alignments
: : s e A i R

Townshin of south Jow-or, Oranty of Srenville
Zistrist e, 9 ( Ottawa )
T - W P. b=
. A
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The Foundation Section was reguested to carry out 3
1iminary sutsurface investigation at the ahove crossing,

2

located some 5 miles north of the Town of Kemptville in the

Townshilp of South Dower., The request was contained in a memo
fir

‘om the Sridge Division {Mr, G. 3cott, Regional Bridge Locztion
" inrineer, Zastern Region}, datad July 23, 1968, 4n investigation
Wiz subseguantly carried out by this Section to determine the

conditions at two alternate zlignments for Hwy. #FL16,

the preliminary

re-zlirnments
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n addition recommendations are made with

rersard to which of the two alternatives would be the most suitable

5 far as foundation considerations are concernad,

The proposed alternate crossings, located adiacent to
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2. DE3CRIPTZON OF Tuz JITA AND GEOLOGY: {cont'a; ...

arart. The Rideau River is located about 1 mile to the west.
Soth sites, which are gpererally flat lying in relief, are
ramcte from any county roads. In the vicinity of Hwy. f&lé,
Line '2', the terrain is heavily wooded; the surface drainage
i3 poor ani thus numerous wWat and swampy areas are prevelent,
The immediate area surrounding line 'C' of Hwy. #416 has been

cleared, there is however an extensive swamp located on either

side of the existing railway embankment,
The C.P.R, track is raised about 3 to L feet above
the surrcunding ground level. 3Shallow ditches run along both

ides of the embankment so formed.

Physiographically the site is situatsd in the

"Sdwardsburg Sand Plain”™ rerion. In this region a surficia

L]

|

&

ntile of sand, up to 5 feet

ode
3

thickness, generally overlies

-

a siznificant depth of rlzcially deposited cohiesive till.

Occasionally silts and clavs, deposited by the Champlain Sea
durine the post-glacial period following the Wisconsin Glacial

» @re sandwiched between the surficial sand and basal glacis

3. FISLD AND LABORATCRY WORK:

Four cased boreholes {two on each of lines 'B' and
}, each with an accommanying dynamic cone penetration test,
were carried out during the course of the field investigation.

The borings were advanced by diamond drill rigs adopted for

=



so0il samnling purnoses.,

bw putitine down £ shall

wonded which would make

it was not emad economica

2is iInformation was supplemented
ow samplad hand probe holes (4 on
'St} the main purpose of the hand

the lateral and vertical extent of

access difficult. For this reason

-

ily feasible to put down detailing

g

sring this preliminary investigation;

down in this area, however,
2 strata, were obtazined &t
by tubes, which were manually

ort tTo reducs tha degree of

, v Tubss were advanced using & piston
T 3o - U 3 . 1 5 - S P
tachnisue, In addition, samples of the glacial till as well

I tne cohesive overburden were cbtained

spoon sampler, wWhich was hammered into

~1tn the specifications for the 3tandard

[¢3]

same method was used to advance the

dvnamic cone penetrztion tests, Field wvane tests vere carried

SRR VIR o)
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2. FIELD AND LABQRATCOLY S ORK: icont'd: ..

.

boreholes at the remaining boring locations.

The ' cations and elevations of all the borings

P

dera survevaed in the {ield by personnel from the Kingston

fegional fAngineering Survers Section and are shown on Drawings

- Line '3'} & 6R.F-65B {Line (1)

AT
Y

Al
AW 41

4

o

s together with the

[

estimated stratigraphical profile at the respective sites,

The elevations given in the report for Lines 'BY & 'C' g,
refleranced to arbritrary datums established on a benchmar

1T »2ither site; the location of the benchmarks are shown on
Drawings No, 58-F-654 ard B.

All samples were visually examined and identified
apon recovery and again in the laboratory. Following these

axaminations, laboratory tasting was carried out on selected

representative samples to determine the physical proprertiss

Bulx Densities

Atterbers Limits

in Zn‘lVPyCGthlnPi in Sppendix T of

t

his report,

contid., /5



«arver of fibrous peat followed by

-

r 8iit to silty eclay stratws, Wwhich is underlain

22 slaaial till depesit composed of 3 hetarorensous mixture

T e ~3 -~ 3 A e ™ R T T B PN
Soocaavy silt, sand and goravel, The glacial £il1 15 in surn

y
]

On

underlain by shaly delomite bedrock {Line 'CY, Hwy, #41
#nile the soil Tyres encountered across both sites
Zanerally similar there 2ra marked differences in thickness

and consistency {or relstive density) of the various stratums

a 2 %o 2% foot thick tayer of loose brown to grav s3ilty sand,
Underiying ths surficial deposits of reat and siltv
sand is the predominant overburden stratum across the site

hin {£") silt seams wearse encountered throughout

train size distribution curves f

@]
Y

sampies of

are shown on Figure #2 i

i}

the Appendix

sTratum, Aare sumnarized
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N SUBSCIL CORLITIONS: {conttd.) ...

.3} Line 'C': {3ee Drawing HR-F-55B}

’ The surficial cever, in the immediate vicinity
of the existing railway embankment, is composed of soft
black to brown Tibrous peat varying from 2 to 14 feet in
thicxness. Th= approximats limits of this swampy area is
shown on Drawing 6A-F-£53,

As is the case at Line 'C' tHe peat is underlain
br the claver silt to silty clay stratum. The thickness of
the stratum varies from 27 <o 50 feet, beins thinnest in the
areas where the peat is gncountered.

The physical

‘oS

srorerties of the stratum as determined

oy field and labeoratory itesting, are summsrized on the follow-

Consolidation Characteristics - Figures 9 and 10.
o A 2 A+ K
The plasticity and consclidatien characteristics

are similar <. those discussed in 4.2); the undrained shear

gth profile is, howsver, significantly different. In

seneral the undrained shear sirength of the stratum ranges

[

from 300 o.s.f, near the surface, increasing with depth to
about 1,10C p.s.f. At, BE#7, locatad outside the limits of
the swamp, the upper 6 fest of the stratum is desiccated; the
undrained shear strength wveluas in this zone are as high as

2,000 p.s.T. 3Based on these results it is estimated that the
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ment Lonsiderations

The organic material, beneath the proposed embank-
menis should be sub-excavatad and disposed of prior to plac-
ing fill, in accordance with current D.H.O. specifications,

ne siboexcavation so Tormeu should be backfilled with suit-

The stability of the embankment secticns was
assassed, in terms of total. stresses, both manually and by
the use of the electreonic computer. In addition, analyses

Wwere carried out to estimate the consolidation settlement

induced in the compressible claver silt stratum by the embank-
ment surcharge loading, The resulis of these analvses, carried

out for the embankmets proposed at Lines'B' and 'C', zare
Figure #1, in the ippendix. A brief resume for each
alignment fol’ows:

The assumptions made in the stability ccmputations

carried ocut st either site, are summérized on Figure #1. The
results of the computations are presented in the following



cont'd,

I UISCUSSION AND RBCUNMENDATIONS: {cont'd.) ...
£.2}) Stability and settlement Considerations
- Approach Embankments.
LINE TRY LINE *C?
Max. HI »f ¥Fili *H' #lLength of Berm *L' Max. HY of Fill *H' =*Length of Berm 'L
{(fe.; (fr.]) (fr.) (ft.]
15 NiL b 11 NIL
20 L5 : 15 30
25 b5 2¢ LB
30 30 § 22 55
INogte:
Toutle berms required for H>22 feet.
H=30' requires twin 55' Long Berms.
Frem the above table it can be seen that berms are
raviired for fills in esxcess of 15 and 11 feet at the Line 'BY
and Line '3 crossing, rasrpectively. If fills higher than this
. the structura will have to be increased
rmodate the berm requirements in the
Censideration should, therefore, be
*iven to limiting the Till heights.
A graph showing the predicted consolidation =settle-
mant andar various haistts of £ill is also shown on Figure #1.
Tvrical resilis are given in the following table.
¥ single Zerm at mid-height uniess ctherwise noted.
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. LISCUSSTION AND RECOMMENDATIONS: {(cont'd.) ...

.4} Stability and Settlement Considerations
- Approach kmbankments.
Settlement ,'S' {Inches]
LIng 18¢v LiNE Y(T
v - T —— "
THY=14% LU, THr=30 ft. tHt=315 Tt. TH'=30 £t
3:? 15" 2" 13"
f.-,“ 214! 31! 2C1f!
g 27n i1 wn
i "‘:o -~ T4 a 3 % ‘?n ; :‘“:i
E RO R ConsSOL lGaE;OI}i e} LGt
{setiL.ement within 2} {Total consolidat
{years) (settlement within
{years)
ze on the (hove Lable 1t can be seen that the

. e m
Feccis T aonzuruct the embankments prior to installi-

ARt N A T e et P Rl S -5t icular

- oL i S DITE L e a A% Ll T, AL

faed

A1)
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w3
[wh
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c,.:"
b
D
-y
ot
37
QL
ct
m
[y
ot
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*3
wn
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]

tre Toiiowins Tir slevation:z
Li.h TAT - slevatlon 450
- slavation 540
it sa’2 load of 90 tons/pile

cont'd., /13 ...



"

i

Pacl
of

o o) o4 or A
] i} . 12 [ £ $a Q L
e o0 @ a2 I I RS
S O o O T % % % % % © G4
. foy ‘£ ot 3 4 i o q2 @
oA 58 @ SV S REEREVIENN -
43 < 12} S0 Ty i3 & 12 [ a T8
e e £l + G LDy e~ e
0 > = (s . ol m " o mw - ‘rm w,u_
L s ord e B 47
78 & 8 = D S @ g @ o
% . bo Gq D o g5 n o0
Q Q 3 §.s 42 N o 2} £
< i et o G q i ~4 .J. jusd J.
PR TR S o © e £ 4 S VN 1] )
b ot ol ] [ (o] w R ard ] | . . .M.N.)
R G I 2w 2P £ TR B 2D
e - © %) no o ny 4 ERTL o o
SRR % S ., & @ i N s Q. [ @
42 [ o7 @ it s st £ T4 (@) o + 4 K
i @ o 2 P m et 3] o P Mm
= B I WM M e W ST B B N e
. 7, 5 0 2 o ¢ o @ £ O o
T2 & M e 3 £ o e 4 o o o oo
i o i I ol 18} W wrd P [} S X., [®] 0 o ot
) o ~ 4 o 40 a S j Q [ Gy ol
T = o 47 q i - &> Q o =
o - ) g 2 el B d 40 © 3
gw o™ ¢ o o et e ot
4 w [ wd 3 ot 1) m
- a a » [ @] 5.4 o n
” et § i % I} a i @ e o) [l
e i i o e g ) 3 4 ot el
M £ e 5, R S B
Y A L AT £ w0 A O
o o ¢ s} - o . N
32 T ,. a 8 0 § B el 3 o o
D% - 5 e & ! %, Tl o i1 = 4
i - : o .3 oo R T G
) ) [} o7 s o |- Q [
I P i W S e ) b % 8 Jaa
17 . . o, . ¢ PR B
e nJ . . oy T L no .M% 47 Dwi NM
A . . , L 1 ) ' 5 o . r
L s o W £ oo =
o - A aen *w i . n M >
y ! 7 A 4 [ J ¢
m& e a, .r wu, i i R 0 .ﬁ. o
: o . " ;. [ [ ES 12 - $ot N
ah e o . oat - ey o ﬁ
i - A £ Y =1 6.5 4 G- - & Kol
s ¢ N G5 g it I3 C $
oo R e . v 1 (] P
. I 1 € iy ) . et
5 o X8 ¢ wod 5 ol
“ b o * - SR O &
; o i o reed
2 ! & A ko o
: > T fe : ST SR 5
: i 4 o ool e et i
. 7 ¢ . b . L T
N S p , . ; 1

a e

!

g

1

/
/

nttd,

on

L™

DOCUMENT

T

DEFECTS IN NEGATIVE DUE 76
ONDITION OF ORIGINAL

s



- 14 -
e ¥ E 3] i
. '\’.‘0.":\?‘; e p eeoe
. . . -
Trhe sgructures will have to be supported on and-
I
2 o . P ERPP. - o oty < o o g F = 3 H X
sl Tiles driven oo ~ractical refusal in the competent
1nlsd T
. e
[ I L T U o i S oeytar 14 2 iy
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stratum is more competent and
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£7, was supervised br Mr. W, Hutten, Project Foundation

Sngin=er. This report was written by Mr., Hutton ard Mr. B.7.
.arch, Senior Foundation ingineer.

The investigation was carried ocut under the general
srervision of Fr, I, Devata, Supervising Foundation Engineser,

AL 15 5 g, - ~rs = -~ - < Y ~
-ne emaipment ueed was provided and opersated by the
PN TAhratom Jrd 14 D mmrant [ e
T. 3. wvohnston Driiling CJompany Limited,

Jetotner 1968
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- OFFICE HEPORT ON S0 EXPLORATION

DEPARTHRERY OF %iGMwWAYS - OXTAMIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.1 Line '®r FOUNDATION SECTION
JOB £8-F-65 LOCATION Sta, 100 + 77 # Line B o/s 5' Lt, ORIGINATED BY _ wa e
T wee bbb soriNG pare . Augusy 29, 1968 comeneosr _ TC
~5. DATum__ Assumed aorerngLE Typg Diamond Drill - Washboring CHECKED BY _ k,;”_,; o
,7 ' ' OYNARIC PENETRATION RESISTANCE LIQUID UIMHT e
: SOIL PROFWLE - SAMPLES w | BLOWS /FOOT i | 2 UASTIC LT e W
B s 'é P ; bo 60 8o 100 VATER CONTEMT —— «r
I I $ | SWEar STRENGTH Fog F R wp - w, 5@
- ELEV DESCRIPTION wl® 8w S + Fleld Vane o Unconfined Comp. e —— 2wl REMARKS
OEPTH R @ | xLab Vane o Undreined Triaxigl ... o irenpo ¥
197.0! Ground Level ol * 21 @ koo 800 1200 1600 2000 305" R0 TENES ol br.sasicr
. | : i :
- 96U T $] ! @
S 1y ob "R 511ty sand.leose.Grey .. |4 188 | 5 jz __!;"‘95'
3.0 S 2 JTd ™ o ‘ - ! 12310 270 28
Clayey silt to cl t .
¥ oy A3 T h9o >200(
with trace of sand. 7 ; 5 an
Occ. thin (;ﬁ") silt A N Tad : s &3" ; et g 1ii
e seamt throughout. 5 A ‘ ™ +55mg é { !
B S ’ ﬁ |
- B TR L [ ot ok
Firn A T WBO—f 1= i :
L | | +5,,§ i
{ At o | ‘
Grey 7 T | P - :
472.0 / +8=9 ‘ i ;
. { | i
25.00  Glactal Till 18 1SS | Lo ) I s e ; ok | 9 21 b5 5
Het.mix. of clay,siltyo2) g gé %Zf \E |
sand & gravel, oge. (> < 5 i i
boulders up to 16" in [, RO 5% | 22 ‘ |
diam.Hard or Dense to -~ 511 | Bfi [Boa ; : i
very deuse. Crey. 12| 8S 135/ ; ' 1
End of Borehole L60 : i ; ! i

20
! 3505 | 4 strin at failure
10




D VTG REFURT . UTY QU RAPLDMATION ! I

s6-5948 ‘

DIPLRTHINT OF MIGNWAYS ~ ONTARIG

RECORD OF BOREMOLE NO. 2 FOUNGAT 10N ssmm(

MATERIALS & TESTING DIVISION
Jos __68-F-65 LOCATION Sts. 102 + O # fuwy. hi6é Line B ORIGINATED BY . P8
w.p. 666 sorING cate . August 27, 1968 — COMPILED 3Y 1c
paTum ___ Assumed sorewoLE Typg Diamond Drill - Washboring CHECKED BY :
SOIL PROFILE SAMPLES DL hareC PENETRATION RESISTANCE Pt s
5 é g 2 k&0 80 100 | watem cowtEMT —w = -
2 = 21 g IShean STRENGTH P8 ¥ wp " v, 38
ELEV DESCRIPTION | | & | 5| , | +Meld Vane , Unconfined e et © w1 REMARRS
DEPYTH =1 21 > Z| w | xLab Vane e Undrained Triaxial WATER CONTENT % X .
x -
498.2 3 2| @ | Loo 800 1200 1600 2000 2" 6T [0 brosasia *
U.o Sigtz s % lﬁse. :
L55.2 t 'grcwn hes.h
T W o I n7| |+
3'0 o rn e T + 2000
Clayey 511t to silty AT i 0 0l1{ 99
clay with trace of e ¢ s 93 mf 1.2%
1w 43 !
sand, oce. thin (") 5o "7‘8-3 do w00 |
a -
silt seams throughout R R o o {20901 3668
" +aul] ’
Stiff to soft. & +g. :
Grey +4.0 |
473.9 '; +6.0
2k.3] Glaclal Ti11 o B 1S5 , !
Hot. mixture of clay, _‘-'D_‘g 9 | RC [ 100F ; ‘
8ilt, sand & gravel <. 3‘9 it L7 S t
with occ. boulders up|».[12 | RC |i6% T i
to 2' in dism.throughi?>[13 RC | 8% | !
out. RO T o | N2 [30 ks 9
Hard or dense to verys " L
{16, [¥3
densa. {:.Q 17 1EERC 2 o IPiez.Tip
LA ot £.h5h.4
3.2 orey. GRS , | aash

L5.0] End of Borehole

20
154-5 | & axigl stiain at failyre
10




66 2540

DIPARYMERT OF PISNWAYS « OMTAMD

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO

3.4.5 86 [PROBES jrounpation SECTION

PRORE #6 [STA. 97+00

£ Line #B®

o8 E8-F-S5 Sta. 100+ 20 ¢ Line 'B! DRIGINATED BY
w » 6w Augrust 29, 1968 -
paTyn__Assumed Mamual e cwEcxED By MA;«/ e
DYNAMIC PENETRATION RESISTANCE QU0 LIt v,
SOIL_PROFRE e - - gLows‘ ;FOOT :‘x AST\é LIMIT e WP
5 5l 2 bo 6o 80 100 | waTER COMTENT —uw
21 = 2 g [SnERR STRracTe g o vp " -
ELEV AR e S BEMARKS
SEETH DESCRIPTION 2 3 S F + Field Vane

OF «f >0 - 0 20y ; WATER COMTERT %

195.5 | ground Level a] * gl @ hoo 800 1200 1600 2000 20 Lo 60 Or.Sa.51.C1
U0 Pest P Black o I S X L : e ]
| 1.5 End of Probe #3 , ; | %

hog. ... ’r ; ? . R - S R
' §
PROBE # h| STA4 99+00 £ Line 'B !
| ; i |
i i :

497.5! Oround Level _ m— A : ; AT

L95.5(Peat  Pirm Hlagk -~ ! ; ! ‘ e :
Z.0 811t with some |7 [ el i | et @ i

193.0 !Q:Qg&%%h seams . ! S U SO SO, S - e

! : i :
L5 md of Probe #i bool 1oL S ISR S
o s
| ! ; ‘!
A
5 : : % !
PRUHE #5 STA. 198400 { idne 'B° s
0| Growmd Level ‘~ : “ : j. ; - Org 75 5T
7| Peat  Soft  Black 035 | o | e 06336 1
SIS %y sand. T Grey SN U SR . : - el ]
3.0 Endof Probe #% : : L .
u . | i
{
| .

8

End of Probe #6

SO

h97.0 ; ;

0.0 | Peat  Soft Black |. +8=3
Clayey-silt. Plrmreyre> 38 B2 | .g=d ',~ —

3.3

i

T




Ad-Ahegn o

REFORT ON SOIL EAPL DATION

DEPARTHENT OF HISUWAYS - XU AKI0

MATERIALS & TESTING DIVISION
sos . 0B-F-65 LOCATION

w . P 6-66 BORWG DATE

RECORD OF BCOREHOLE NO. 7
$0_ ¢ Hwy. 416 Line € o/ 50" Lt,

Lipe Q0

peTus . Assumed SOREHOLE TYRE

Digmond Drill - Washboring

EQUMDAT IO SECTHN

PN . DrYNamC FENETRATION RESISTANCE LU LMY e W
| SOl PROFRE BAMPLES - i K WY (AL
; I : 5} 2 ? [ZO 30 e WATER CONTEHMT —mm -
& | DS 9 [ SNEsR gTRERGTH PR E T ot L
ELEV _ 1 _"“ é woow " Sﬁfv‘felév%;ne ‘ - Unconfined Comp. -o‘i‘«-—«»‘;wnﬂ“-: REMARKE
DEPTH | PESCRIPTICN {9y 3 > 1% 2 « Undrained Triaxisl )
: EL 2" o __,\ WATER CONTENT % .
i fg o/ 1200 1600 2000 4] 40 40 ¢ 0r.58.51.C1
599.4  Grownd Lewel , > : ;
0.0 C = ] ; i
. Al jes | %
Clayey silt to silty 4 42 LTH L B [ + 2000 .
elay with occ. thin .~ - ! i
(3%") s11t se=ms and < . ) B L]
{erganic inclusions RN s |
i L - : i Opg. con
; throughout. A 5 (85 | ™M ) ! C.5¢%
CAE T [ N o
L | ) :
Very stiff to firm. | - TH ™ 0 | S o 3
v =10 ! i P R T or !
A H i .{m!"n
Brown te grey. "/ o T8 ™ \ ; : ; £ O,?m
! l =6 :
) | |
A0 [T B / Lo
_/ o] ;
: 86 :
11 'S8 ™ | !
: +5=8 :
- + pud !
POV EE A e o
5L9.7 - + 3. ; S—
k9.7]  Glacial Tl 2113 [ss | 27 I N 15 40 11 Y
Het mix. of clay, sily,s :
sand & gravel. RS RV N
Very stiff to bard or |4 ot Tood”
Dense to vesy dense. .
Voot -tas hapde R
Grey T . i i
535.2 s |
&L.2 Sh&lgg{ dolomite &4 36 AXT 76% ;
529.8; Sownd Srsy | RC Rec, N S
5.6 End of Borehole { :
% % strdin atifailure : ;
i
i
|




FORM DB-MT-176

SE-amap

OFFICE ACPORT ON SOI. EXPLORA™ N

ODRPARTMENT OF MISHWAYS - OMTANIC

MATERIALS & ING DIVISION RECORD OF BOREHOLE NO.§ Line '¢

FOUNGAT Ok SECTION

sop __ 6B=F=65 LOCATION Sta. 201 + 30 € Huy. L16 Line € o/s_50' RY.oeiqmaren v __TC
wop _ 6-66 BORING DATE Angust 27, 1968 coweneoer T
paTym___Assumed BoRENOLE Typg Pismond Drill - Washboring . cmeTken oY __ Al
) - - ; CYRAMIC PENETRATION RESISTANCE AQUID LIMRET e ® 4
SGIL PROFRE SAMPLES 1 | aLows s Foos URSTIC LA o ws N
s i é 2 20 ED 63 ?O 100 WATER CONTENT = x =
§ e x| i <18 EREAR STRENGTW mg e T wp w L -
ELEY DESCRIPTION 21 © 8 1 45 » |+Field Vave o Unconfimed e S 51 rrwanks
DEPTH | % § F 21 W | xlebVane o UndreinedRiaxiall ,.rem conrent ¥
P ] 1 | !
0.0, Peat T es é t ! : g_!S%.w
Very soft to soft N R ; I i : z i
; : | ; ; : | : |
B o o e e v AR S 4 s S ey wea
Black ol i i 29_’ Org. Content
586.3 e I R | i ‘ ' R 26,7%
10.5 A f S g
: U T ! g | — o
Clayey silt to silty o i | .0 1
clay with sce. thin¥{ {5 [ S8 B S8ok 53 e = ; |
541t semms and erganic’ P T i | ; E
- H ! H H i
inclustons throughout,” [ 84, S5 M b0 ; ; P x
./-I : {4 8=5 | ‘ 1
Soft to stiff. AN R NS D R R R o jo0
; S7C A e S o ! i
. s8=1; ; | |
ST BA &S T : f o f 3
;,  epe23 | ! ‘
Grey p j +15.0 | |
S1OA 1TSS T Y : ! ‘ ; i 0 2584
558.8 ; 560H T i* 5.0t T !
38.0 Glaciel T411 B ST L ‘ t
Het. mixture of clay, A I\ ! :
silt, sand & gravel. |.° | i
i >TSS 13 <50 o | 11 19 60 19
Hard or dense to very|".° \1 ] | ;
dense. 2t ™ “
o120 13 ]
Grey. 2 Lagtse—lson i o
’ 540 S e
g, Plez.Tip
836.6 2% 1185 i1g0don £1.535.
60.2!Shaley dolemite S
Bedrock 15 | AXT 61%
531.2 Sound Grey RC Rec
65.6| End of Borehole 530
|
20 |
154 5|% strain at|failvke .
10




FORM D8-MT-176 OFFICE REPORY_ON SOIL EXPLORATION

e @ @ ®

DEFARTMENT OF MiBKWAYS - ONTARIO

MATERIALS & T ‘G DIVISION RECORD OF BOREHOLE NO.98&10 { PROBES] FOUNDATION SECTION

sos __68-F-65 : LOCATION Sta, 200 + 40 ¢ Line 'C' o/ 50! I, omomaren oy _WH
w e 6-66 BORING DATE August 30,1968 comeneoey _ TC
DATUM Azsumed BOREHOLE Tyeg _ Frobe cnecusn By
. . DY % AIC PERFTRATION RESISTANCE LIGUID LIMT o W0y
SOIL PROFRE SANPLES | o leiows:roor PUASTIC (BT e #P N
}‘ S g i é : A 4_1_‘FA»44“L‘H“ S S - 7_““ e «,»L,~<—,.<,~.,,..- w“-sg CO“?SNT m— “ :
e = ; S $ | SMEAR STRENGTH B g F wn . ., 3@
wof . o
£ DESCRIPTION sl €0 % o] > |+ Fleld Vane T & | REMARKS
DEPTH sl 2~ 31 “ WATER CONTENT %
597.3  Grownd Level & R Loo 800 1200 1600 2000 20 L0 60 Jeie
- iyl : .0 ; :
592.5 Peak Blagk oo 1 %X 13 T sk o , ol 0 17 61 22
3'3 giit, 8 re;"’ i : ;
End of Probe IR SN N N N B -
P
: i
{ i
i i
: FEDB_'E #10 | STA. 199420 € Line 'CY{ ofs| SO' {Rt.
£96.8] Gromn’ Lewel . : 3 ' r
001 peat ~ell 0SS . ™M SPL : ‘ L a9g Org. Conten
b Tt ;’2“-‘8"0 : ol 69-5%
~i2 185 L P thec .00 : : ; o
Soft to stiff 13 Tss | m w2 | | | hhage | 67.4%
Black to Sroun 4 iss | mal 59O e 57T A AR S S 60.9%
4n B v L, B | '
586.8] - M=t BN ; 2l i / | ;
ARG o -3 iy ; | . : PR |
584.8] - Gtey. 046 lss o oml L , SN SR A o A
12.0| End of Probe | i : ; j
580} | e . ]

A
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- 7 UNIFIED BOIL CLASSIFICATION  SVSTEM ‘ - 7
; et o e e s w. S ,, . £
, el B Rt -
: : -
; : i
: ! |
| ; @
‘ i
! ¥ i i
. ; .
. b e e e - f
, : %
{ o ESEND o
' ’ e Ay
| [
7 R — :
| 2 A —— ot
8 ) PA e s
: . 9 2 —_—
o _ R ‘ ?
e e e e e e i
: SETIERT TE e crewATS - ) - . s ’ - .
- PATERIALS 300 AN SIZE ST R AT ION .
RS TESTING - 08 e
b SIVISION CLAYEY SILT 7O SILTY CLAY SO .
: o L STS IN NEGATIVE DUE TO FIG. 2

T ESNTITION OF ORIGINAL DOCUMENT



FUTRA 3B oMY )

HEy . APR . 1705 . i .

T UNIFIED SOIL CLASSIFICATION  SYSTEM I o
N LD ‘ CRAVET §
edwm oo’ o 1 '

=

1 H
i i
i !
:‘ !

CASTRAERST T S CRRwArS
4 YT *QiAL“ BTG
g
-
L)

S AN S
“EsTING HET. MIXTURE OF CLAY, SILT, SAND & GRAVEL w08 68-F-65
{

{ 2 SIVISION :
| GLACIAL TILL) _ FIG 3
| Sl e PEYECTSTIN Nr_uATWE DUE-TO—

3 TE MR T R R, TION W E o b-66

S L e cOMDITION OF ORIGINAL DOCUMENT



CEC B ML F T ang
50y *
i
; N
50 ¢ . ;
i
- &40} - .
<
hy i
M i Gt
5 :
O
) :
» ! |
Y !
o
z 30}
z i | |
: | e
= t > LEGEND
; g T TSampLE T oo
: / g 8RN No T SYMBOL
i . J Py N
o r th i L i ‘ 4
< PRI T ¢ ,
gi- - S RO _._%
| 4 4 - ! » :
- i } =
WM H [al] E : !
1. N . L
| . » ».( ;
0 F . ‘ ‘ ' w'*
, SRR AN W b + - ~
S leL - MU T ; ‘
IPRETRCCURN NN ; |
3e’ Vg e i |
GLATiAaL Tk ML

[

4C 50 50
[WRE” FI S

¢
]

LIQUD Per (ent

.

.” ',}*5

E

"

DEPARTMENT OF NigHWAYS

MATERIALS and

TESTING
DIVISION

PLASTICITY

DEFECTS
CONDITION

CHART

IN NEGATIVE byup TO
OF ORIGINAL DOCUMENT




UNDRAINED SHEAR STRENGTH vs ELEVATION
510 ) | , , ' , .
500 " “ o
fo1 w Sid
o AT
450 $5:% + 3000
F O R ]
PR
[ & * 513
LRERS
+ 59
e x
480 b o Tila e
+559 AR T,
LEGEND
4534 .
s te + FIED VANE
+ 5
x AR yANE
470 ; ) O S -
o GUONFINED  TOME
e UNDRAINED COMP .
1S
% !éﬁ Y STRAIN AT FAILURE %
ﬁ; |
460 : ; { | : .
2 200 400 &00 RID 1000 Heg el 1400 1600 18C0
UNDRAINED SHEAR  STRENGTH (PS5 F )

L4

TUFECTS IN NEGATIVE DUE TO

COUNHTION OF ORIGINAL DOCI MENT

D e L

i waire temi



e

VOID - RATIO

3

3.

i-

3

i

#10

VOID RATIO vs PRESSURE

- 2 Z
“

i [0

t f=%
. 4

LS

8 )

2 B

BORE HOLE 2

SAMFLE
DEPTH
ELEV.

Y

351_3?1

482-0
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: : ! ;
: i i
] | :
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; ! }
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] i b
; i
f
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]

70
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P- EFFECTIVE OVERBURDEN  PRESSURE

: : : s . -
Pc - PRECONSOLIDATION | (PRESSURE —

T e

L

rTEECTS N NEGATIVE DUE TO

1.0
PRESSURE TONS/ SQ.FT

SONDITION OF ORIGINAL DOCUMENT FIG. 6
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FORM OR-—-M B

REVISED JULY, 1966

50

- Par Cent

30 -

INDEX

PLASTICITY

40 b .
c
&
43 ‘
L O g2 LEGEND
, ey
1B N | SAMPLE Toyvmor
GO et s e e e e E— e - e taaee| }
7 o
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8
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40

50
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0
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00
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#P No
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UNDRAINED SHEAR STRENGTH vs ELEVATION
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VvOID

320 %
18:3 %
48-5 %
0787

Do

RATIO vs PRESSURE

BORE HOLE 7
SAMPLE
DEPTH
ELEV.

16°-3"
5832
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VOID RATIO e

VOID RATIO vs PRESSURE

Wy

1}

354% BORE HOLE 7
8 5% SAMPLE
W = 379% DEPTH
Ce = 260 ELEV.

Z
3

1
!

"
o

in
o
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130 T

i R S Rl A T
i ] ) I i | ! P
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f A A 1, A
% I x R R
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) ] i
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110
80
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60 , N R N R N N

1.0
PRESSURE TONS / SQ.FT

DEFECTS 1IN NEGATIVE DUE 7o e
CONDITION OF ORIGINAL DGCUMENT FIG. 10
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N - - THE NUMBER OF BLOWS REQUIRED T4 ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES. INTO THE SUBSCIL. DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY & DISTANCE OF 3¢ INCHES.

DYNAMIC PENETRATION RESISTANCE - YHE wUMBLER OF BLOWS REQUIRED 70 ADVANCE A 2 INCM ., 60 DEGREE CONE, FiTTED
YO THE END OF DRILL RODS, - 12 INCHMES aNTQ TME SUBSQu.. THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLDW,

DESCRIPTION OF SOIL

THE CONSISTEMCY OF COMNESIVE SONLS AuD TwE RELATIVE DENSITY DR DENSENESS OF COMESIONLESS 50ILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY N BLOWS/FT. z LB. /SO FY DENSENESS ‘N BLOWS S FT
VERY SOFT S - 2 ¢ - 250 VERY LDOSE [ )
SOFT 2 - 25C - 00 LOOTE & - 10
FIRM 4 - 8 500 - {000 COMPACT 10 -~ 30
STIFF 8 - 5 1300 - 2000 DENSE 30 - 8D
WERY STiFF i% - 3D 2000 - 4000 VERT DENSE > sQ
HARD > 30 > 400s

TYPE OF SAMPLE

$.5 SPLIT BPOON T W THINWALL OPEN

WS WASHED SAMPLE TP THINWALL PISTON

S B SCRAPER SULXET SAMPLE oS CESTERBERG SAMPLE
AS AUGER SAMPLE £s FOIL, SAMPLE

<Ss CHUNK SAMPLE RC ROCX LCRE

57 SLOTTED TUBE SAMPLE
k] SAMPLE ADWARCED MYDRAULITALLY
Pu SAMPLE ADVANCED MANUAILY

SCiL TESTS
Cu URCONFINED COMPRESSION LY . LABORATORY VANE
@ UNDRAINED TRIAXIAL FV  FIELD VANE
Gee  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qe DRAKED TRIAXIAL s SENSITIVITY



. o>

Ty

b

ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {BULR DENSITY)
UNIT WEIBHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

ONIT DRY WEIGHT OF SOIL {DRY DENSITY)
UNIT WEIGHT OF SUBMERSED SOIL

¥
SPECIFIC GRAVITY OF SOLID PARTICLES G = ?L
-

YOIR RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LT

PLASTIC LIWIT
PLASTICITY INDEX
SHRINKAGE LIWIT

LIQUIDITY INDEX « %P

-]
w - w
CONSISTENCY INDEX Y
1
VOID RATIO 3N LOOSEST STATE
#OID RATIO N DENSEST STATE
Emax —#
mez " Smun
RELATIVE DENSITY ‘D, 1S ALSO USED
RYDRAULIC MEAD CR POYTENTiAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UMIT VOLUNME

DENSITY INDEX =

COEFFICIENT OF VOLUME CHANGE = oDt
(ive) Ao
COEFFICIENT OF CONSOLIDATION

COMPRESSION WNDEX » —- D8
Alog,, o

TIME FACTOR.» 2&!:_ { d, ORAINAGE PATH )

DESREE OF CONSULIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPY

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR. FRICTION

IN. TERMS OF
EFFECTIVE STRESS

Ty= €+ G tan ¢

APPASENT COMESION

APPARENT ANGLE OF
SHEARING - RESISTANCE,
OR FRICTION

N TERMS OF
TOTAL STRESS

TyeCu+ O iCN

COEFFICIENT OF FRICTION
SENSITIVITY

log,aoming

HXOMey oo Qg8

ZOorw

-

- GENERAL

- 31416 i
SASE OF NATURAL: LOGARITHMS 27183
NATURAL. LDGARITHM OF @
. 0G0  LOGARITHM OF ‘0 TG SASE 10
rME

ACCELERATION DUE TO SRAVITY

vOLUME

WEIGNT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE .

NORMAL STRISS.

NORMAL EFFECTIVE STRESS { & 1S ALS0 USED'}
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATO { {4 1S ALSC USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )} ..
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCCSITY

EARTH PRESSURE

DISTANCE FROM YOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WaLL FRICTION

DIMENSIONLLSS CUESFICIENT IO BE USED Wik vmgoias
SUFFIXES 1% EXPRESS1ONS REFERRING TO MORMAL STRESS
ON WALLS :

COEFFICIENT OF LARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENMGTH OF FOUNDATION
DEPTH: OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT. USED WiTH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. N THE
FORMULA FOR BEARING CAPACITY :

MODULUS OF SUBGRADE REACYION

SLOPES

VERTICAL WEIGHT OF SLOPE
DEPTH SELOW TOE OF SLOPE TO HARD STRATUM

ANGLE OF SLOPE TO. HORIZONTAL
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UEPARTMENY OF MIGHWAYR DNTANID

MEMORANDUM

To Mr., J. L. Forster, From: Maverialw & Testing Division,

Regional Function2l Planning Engr., Kingston.

Eingston. , ~
Care: June 3rd, 1968,
Dur Free Res. 18 mEsLy TO
Susizcr:

Re: Hwy. 416, W.P. 6-60,
Railway Crcssing N. of Kemptnlle,
District 9, Ottawa,

Soundings have been carried out on the third
alternative proposal for the railway cmssmg as requested
in your memo May 22nd.

The general soil conditioms at this crossing are

also very poor for construction of a high embankment and
structure., Approximately 1l2*' of firm sandy silt overlies

f soft to firm silty clay. Hand soundings penecratezi to.a

. depth of 45'. A muck deposit consisting of 14! of muck
over the soft to firm si{ty clay occurs from 100! to 300"
west of the reilway. & plan is attached indicating all
three lines investigated to dats. The logs of sufficient
soundings are also attached to .md icate tie general conditions
at e ach crossing.

It is felt that the cost of conetructing stable
appreach embarkmwents at any of these crossings will be
very high. A preliminary foundation investigation will be
required ip order o assess the most economiczl crossis
The preliminary foundation investigation should be init: ai;ed

by the Bridge Office.
;
AL

H. &, Meyer

for J. E. Gruspier,
Regional Materials Engineer.

HAM/ 3k
CaCa Ga Scott

A. G. Stermac
G. A, Wrong




Bwy, 416, W.P., 666

Line 'B?
Station 99+30 - Centreline

g - 5" Water

6™ 30" Fi, Fib. Muck

30"~ 96" Wet Firm Cl. Si.

96"‘108“ Sﬁt. S‘Oft c}.o Sio
108n.301 Vet Firm Cl. 8i.

101200 Sat. Soft. £1l. Si.

201241 Sat. Soft. Sa. Cl. Grav'ly
2LV K,F.. Blds.

Station 93400 -~ Centreline

0 - 12™ Muck

12%- 30" Wet Si. Fi. Sa. {.C.
30"-68" Wet Firm Cl. Si.
66”"1{‘05’ sa(to Sth ?c Sio CE.Q
6.5 NL.F,P. Bld.

Station 83400 - Centreline {in Creek)

0 « 67 Water

6%~18" Sat, Si. F. Sa.
I8".66" Wet Firm Si. Cl.
66"-31,.5% Sat., Soft. Si. Cl.
31.5 N.F.P. dense Sa.

lipe 'Ct
Station 197400 - Centreline

Q e lgﬂ BZ‘. So T?SQ

107~ 147 Wet Firm Sa. Si.
14"~ L&' Sat. Seft Si. Cl.
L' N.,F,F. Firm Cl.

Station 1G8400 - 400" Lt.

G -~ 12" Br, Si, Tps.
12"~ 14T Wet Firm Sa. Si. with occ. Si, F, Sa. layers 68-LE~41

Me L
1L~ 30% Bat. Soft 3i. Cl.
30" N.F.P. Firmer than above.

Station 204+15 - 15' RT. {on railway embankment)

0 - 26" Si. Grav,
36%- 87 i, 7, 3a.
84"- SO™ Ui, Org.
g0™-13" ¥et Pirm Sa. Si. ‘
15 Hat, Soft. 8i,. Cl. Cont'dssese

T



Station 202400 - Centreline

C -~ 14"  Amorphus Woody Muck
14%= 21+ Sat, Soft. Si. Cl,

Station 201+00 -~ 1D0' RT.

C - 18" Br. Si. Tps.

18" 14! Wet Firm Sa. Si.
:i‘.z&,"“ i{yst Sat. Sﬁf‘;v Sio Cl%
457 N.F.P, Firm. <1,

(]

G - 2' Fi, Gree,

2'- 11t Pi, Fiv. Muck
113‘35’ Sat; S-Oft. Si. c.lo
35 pEe NQF‘PQ Fim CJ.(.

II

—

0 - 1Y Fi. Grav.
1'- 37 Fi, Fib. Muck
3%'.12' Wet Firm Sa. Si.
12%'+25' Sat, Soft. Si. Cl.
25" N.F.P, Firm C1,

i
0 - 36" Muck

36"~ 13' Wet Firm Si. Cl, with V.PF.

13%'- 37 Sat. Soft. Si. C1,

37"“2*8! Sata SOft. Sa. Clm Till

38! had K.F.P. Til—l

Sa. & Si, layers



SUPER IMPOSED DOCUMENT Mry
A\PPEAR AS MULT)-FEED ON Fipg,
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IS CEPARTMENT OF HIGHWAYS ONTARIOD

MEMORANDUM

. To: Mr. i, G. Stermac From: Materials and Testing Division
Principal Foundztion Engineer Kingston
Materials and Testing Jivision

Downsview,
. . . Dare: April 30 1963
attention: HMr, M, Devata ® ?

GOur Five Rer. In rEPLY TO

Susuecr:

¥
«
1]
*e

W.P, 6-86, Hwy. 416,
Railway Crossing N. of Kemptville,
District 8, Kingston

¥e have indicated on the attached plan the
proposed Hwy. 416 crossing of the railway ncrth of Kemptville.
You will note that this site is just socuth of the Rideau
River crossing where you carried out a preliminary foundation
investigation (¥.P. 252-86) in March, 1967.

‘ We have checked the general area of this crossing

and established whzt appears to be the best crossing. The
soundings st this crossing penetrated through a firm silty
clay layer tc a stiff silty clay av derths between L' and
10! at this cressing. The scundings t¢ the north and south
however, penetrated through a soft silvy clay layer below
the firx clay layer to depths up to 441,

de would therefore reguest that a preliminary
foundation investigation be carried out %to prove this
cressing, particularly since the soundings were stopped in
the stifi silty clay layer. Engineering Surveys will be
staking the proposed line during the week of May 6 - 10, 1968,

’ !f!/ - 4 - , K

. K Fd JEaE N .

/, f / \<‘r.? P
H, 4. Meyer

for: J. B, Gruspier
Regional Materials Engineer



o
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DEFECTS iN NEGATIVE DUE vo
CONDITION OF ORIGINAL DOCUMEN]



DEPARYMENT 5 s GMWAYE D amiy

MEMORANDUM
Too Mr. G. Scots, Feuw: Materials & Testing Division,
Bridge Division Zniireer, Eingston,
Eingston.
Dare: May 6th, 1968,
Due Fue Rer In mepLy To
Suasec

F»e‘: HWn z&lé, y.?o 6"66”
Railway Crossing N. of Kemptville,
District &, Kingston.

Attached is correspondence relative to
field vork carried ocut by this office at the request
of Mr. J. L. Forster.

As discussed with you earlier, the
preliminars foundation investigation is required
on tne prorosed alignment to determine its feasibility,
Would you niease include this in your recuest for the
Tuctire site to the Foundation Section at vou
sarliest conveniernce,

While we have recuested this investigation
of the Foundation Section, Mr. Stermac f2lt it should
oe charnelled through your office so that you ¥
add your recuirements to it

- 5o

J. EZ. Gruspier,

) Fegionel Materials Zngineer.
JEG/ Gk
Attached
CeCe _A. G, Sterma

CEFECTS IN NEGATIVE DUE 5
CONDITION OF ORIGINAL DOCUMEN?Y



T DEPARTMENT OF HIGHMWAYS OSNTARIO

MEMORANDUM

‘ To: Mr., a4, G. Stermae From: Materials and Testing Division
Principal Foundations Engineer :

Kingston
Materials and Testing Division
Downsview
Dare: Hay 7 1068
Our Fie Rer. in meeLy 1o
SuauecT:

Re: W,P, 6-66, Hwy. 416,
Railway Crossins N. of Kemptville

Further to our memo of ipril 30th, 1968, we

are sending the log of borings indicated on the attached

l" plan.

for: J., E, Gruspier

Regional Materials Engineer

HiM:mgm

Atteh.



0 - 127
127. L8n

0 - 18"
18" 72n

0 - 127
iz2n- 137
131~ 231

0 - 18"
18" 72m
727 151

151

0 - 24"
24" 10%
10t

¢ - 127
12"- 60"
6on

0 - 367
367~ 131
131-371
371~ 381
387

.Hw}f. 416, W.P._6-66

Muck
Wet Firm Sie Clc
N.F.P. Blds,

Mack
Wet. Firm Si. C1,
N.F,P, V, Stiff C1.

Muck

Wet Firm Si, C1,
Sat. Soft Si. €1,
N.F.P, Blds.

Muck

Wet Firm Si. C1,
Sat, Soft Si. Ci,
N.F.P, Till

Mack
Wet Firm S3i, C1,
N.F.P, Stiff C1,

Fuck

Wet Firm 3i. Cl, with V,.F, Sa. and 5i. Layers

N.F.P, 5tiff C1,

Muck

det Firm Si, Cl. with V.F. Sa. and 35i. Layers

Sat. Soft 31, C1,
Sat., Soft 8z, Cl. Tiil
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SCALE : 1'= 400"




