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280 Davenport Hoad,
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a

Attention: Mr. S. MeCeombie

Foundetion Investigetion
Ontario Northland Reilwey COverpass
Dear Sirss Kinz Kirklend, Ont,

Submitted herewith is our report on the subsoil conditions
existing at the above proposed overpass location. Field work assco-
lated with this investigation was carried out during the peried March
10th to darch 16th, 1958, The attached report has been prepared by
our Mr. K. Pesker, P, Eng., who perscnally directed the field work and
assisted in the taking of samples and the performance of fileld pene-
tration tezts,

The principel comments end recommendations contzined in the
reperd ars summerized for your convenlence as follows:

(1) Bedrcck consisting of sound metamorpnic rock was encountered

et shellow depths at each proposed sbutment location, Foostings founded
on the bedrock surfsce can be safely Gesigned using an allowable footing
pressure up to 10 tons/sg.ft.

(23 At the south abutment location bedrock is overlain by not nmore
than 4 feet of medium to coarse dry sand., No excavatlon difficulties
appear possible at the sbutment locatlon.

4t the nmorth abubtment location however, the depth of overburden
varied from » to 9 fest. Water table elevation coincides with existing
ground surface and sheet piling with adequate interior braecing is
considered necessary to facilitate footing excavation,

{32} The granvlsr soil types underlying the approach embankments

are considered competent to support the resultanl emvankment pressures,
Foundation preparation for the embankment along the north approach should
include removal of the shallow compressible muskeg layer. A dragline
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operation carried on with immediate back filling zppears Lo be the most
expedient means of removal and replacement, Founds sion preparation for
+the south anproach embankment should consist of nothing more than normal
topsoil stripping.

We ars pleased to have had this opportunity of being of service

to you. Should questions arise with respect to information contained in
this report, do not hesitate to call.

Yours very truly,
4 # T
AN! Z — Se af{}—f/;arsm/
7

LG8/1% Tawrence G. Soderman (P, Eng,)
Encls.
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TORONTO,  ONTARIO,

FOUNDATION INVESTIGATION
CNTARIO NORTHLAND RAILWAY OVERPASS
KING KIRKLAND, ONATRIC,

April 10, 1958,
Trow Soderman and Associates
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FOUNDATION INVESTIGATION
ONTARIC NORTHLAND RATILUWAY OVERPASS
RING XKIPKLAND, ONT,

Reported herein are the results of a boring program recently
completed at the above-noted site, Comments regarding the competence
of the subscil for the support of abutment footings and approach
embankments have been given,

Description of Site

The site investigated is situated on the Ontario Northland
Rallway, approximately 3.4 miles east of ths town of Kirkland Lake. At
this point, which is one-haif mile south of the hamlet of King Kirkland
the railway runs in a general east-west direction, The site is azccess=-
ible by means of & summer trail tc the King Kirkland reilway station
located approximetely 500 feet east of the site of the overpass. The
approaches to the overpass site are lightly treed with wiliows and
poplar, Rock out-crops are visible to the north of the site and in all
probability are present on the hill located 600 feet to the south. There
are nc fences at the site in gquestion but hydro and telegraph lines pass
overhead. The areu immediately north of the track is covered by a layer
of muskeg which would prove extremely difficult to cross during the
summer. A small creek fed by a shallow lake approximately 800 feet to
the north-east of the site flows through the muskeg keeping it satur-
ated at all times, Normel traffic on the railwsy consists of three or
four freight treins per day with the occasionsl passenger train,

‘ Deseription of Field Work

The field work associated with this investigation was carried
out during the pericd March 1llth to March 15th. Five boreholes were
put down and six dynamic cones were driven to refusal. The locations
of these borings are shown in drawing No.l. Drilling was carried out
using a conventional diamond drill adapted for soil sampling. In all
the borsholes, except No. 5, the 3" casing was driven to a desired depth
and then extracted. The soil retained inside the pipe yielded a contin-
uous sample of the strata intersected. This sampling method proved
satisfactory for depths up to 15 feet in materials having sufficient
cohesion to prevent the borehole from caving in on withdrawal of the
casing. Borehole No, 5 was terminated at a depth of 204 feet and was
advanced by aslternately driving and washing 3" pipe. A standard 2 0.D.
Split spoon driven with an energy equal to that specified in the Standard
Penetration Test was used to obtain disturbed samples., No undisturbed
samples or insitu vane tests were taken because of the granular nature
of the soil,

Boreholes Nos. 1 and 2 encountered bedrock approximately 3%
feet .elow the surface, Core was taken in hele 1 to positively prove
berrock and to indicate the type of rock encountered. Nb core was
obtained from boreholes Nos., 2 to 5. Refusal depth noted at these
borehole locations is assumed bedrock contact.

‘ Cone A was located belween holes Nos, 3 and 4 to show that
refusal depth was at consistent elevation underlying the north abutment
location,
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& borehole was not considered necessary on the southern approach
because of the rise in the natural ground level an. the presence of
rock near the surface. The granular material found in each of the bore-
holes indicates that embankment foundation icstability will not be a
problem.

No ground water was encountered in boreholes 1 and 2; in holes 3,
4y and 5, however, ground water was encountered at, or very near, the
surface. The elevations of the boreholes were obtained by means of a
hand level. All elevations wers referenced to the top of rail at the
proposed road end railway intersection.

The accsss road to the railway station was not in use at the time
of the investigation and as a consequence, it was necessary tn hire a
bulldozer to cisar the sncw in order to bring the drilling equipment
in to the site, the lash 500 feet being covered by winch and ceble,

Degeription of Socil Types

Descriptions of the soil types encountared are presented in
drawings 3 to 7 and are summarized in the stratigraphical profile shown
on drawing No. 2.

Organic Vegetation

This seturated partly decomposed organic layer was the predominant
surface covering to the north of the railway track, and extended from
the surface tc & depth of 3 to § feet. In all probebility this area is
not passable in the summer months because of the soft nature of the mate
erial. The resistance to penetration offered by this stratum was almost
nil; rods used to drive the cone sank under their own weight or wsre
easily pushed to the contact of the underlying sand. The surface of this
material would support light loadinge because of the network of roots
and plant 1ife, Once the surface mantle was broken, however, the decom-
posed area beneath would offer little more than bouyant support,

Fine Sand and Coarse Silt

This layer of fine sand and coarse silt underlies the above des-
cribed surface layer of organic vegetation, The stratum varies in depth
from zero on the south side of the track to 14 feet at borehole No, 5,
Evidence of oxidation in this layer was found in the borings adjacent
to the railway track. The fine sand appears near the top of the gtratum
and gradually changes tc a coarse silt near the bottom. The material
exists in a dense state below elevation 1100,0 whers the number of blows,
", required to drive the cone averaged approximately 20. Above elevation
1100.C, a looser state was found to exist with "N" values ranging from
4 to 15, In this region occasiocnal ssams of medium grained sand were
noted,
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Medium and Cozrse Sand

Medium and coarse sands were encountered from the ground surface
%o bed rock on the south side of the track, This sand was nob saturated
and was virtually free of silt and cley sizes except for the upper 6
to 8 inches where organics and fine silts existed as top soil. This
stratum partially cverlies {see Dwg. No.2) the fine sand snd coarse silt
and in all probability the transition from one layer 4o ancther is not
abrupt. The medium and coarse sand exists in a loose to medium dense
condition, as evidenced by penstration resistence msasurements.

Coarse Grey Sand and Fine Gravel

This soil type was encountered at the botiom of borehole No.5,
corresponding to elevation 1097.0 fest. I% exisis in & dense state and
is believed to overlie the bedrock,

Bedrock

Bedrock appears near the surface on the south side of the track
and dips downward towards the rorth, ecoming to the surface again at a
distance of approximately 1500 feet north of the track. Samples of the
bedrock were obtained by coring in borehole No.l. This core revezled
& rock of medium hardness with a slate type cleavage. The cleavage is
in the vertical direction and very irregular., The bedrock has been
classified as metaphoric in origin and identified as mica-schist,

Discussion of Subseoil Gomuetengg

The abutment footings for the overpass will undoubtedly rest
directly on the badrock sinee the depth to the rock is under 10 feet,
The construction of the south abutment will offer little or no problem
sines the 3 to 4 feet of sand on top of the rock iz easily removable,
Little trouble with water is to be expescted since no ground watsr was
encountered in this area during the investigstion, Therefore, at the
south sbutment location, footings can be founded directly on the under-
lying bedrock at an slevation of approximetely 1119.0 ft. The north
abutment fooiings can also be founded on the bedrock, but problems
associated with ground water are tc he expecied. At this location, the
ground water is near the surface at elevation approximately 1118.0 ft.
Precise bedrock elevatlon beneath the north abutment will vary slightly
with the abulment -ositicning since in this area the bedrock dips to
the north at a slope approximating 6:1. The bedrozk at both abutment
locations is capable of supporting considerable loads, but in view of
the cleavage in the vertical direction, it is recommended that the
allowable bearing value does not exceed 10 tons per square foot.

The ground water problem during construction of the north abut-
nent may be alleviated by ithe use of a sheet pile coffer dam. Care
should b~ tezken to ensure that adequate interior braciag is present
since no lateral support from the rock can be expected at the tce of
the coffer dam., If other materials such as timber are used for the
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coffer dam, an impermeable cover (e.g. clay) should be placed on the
ocutside to prevent excessive leakags. Before placing the abubment on
top of the bedrock, the rock should be inspected to ensure that an
sdequate key will result. In this case, with broken rock over the bed-
rock, and verticsl cleavage, this key should be readily obtainable.

The construction of the south approach embankment offers no
difficulty, but removal of the top layer of muskeg, where present, is
recomnended. In the case of the north approach, the 3 1o 5 foot layer
of muskeg must be removed or large and unegual settlements will result,
This removal may best be carried onit using drag-line ex avators sitiing
cn pads. If £ill is placed to the water level as the excavation proceeds
any possibility of the sides slipping irn will be prevented.

Conclusions

The foregoing comments and cbservations can be summariszed briefly
as follows:

{1) The abutmenis for the overpass will be founded on bedrock, which
exists 3 to 9 feet below the existing surface., 4n allowable bearing value
of 10 tons per square foot may be used, provided the rock is cleared of
wee chered and broken patches, The rock should provide an adeguate key

tc the abutument because of its uneven surface.

{(2) Yo trouble is anticipated in the construction of the south abutment

- *
3 approach embaniment,

(3) The construction of the north embankment will require & coffer dam
to keep out water. The removel of 3 to § feet of muskeg 1s necessary,
on the north approach embankment, This may most easily be accomplished
using a drag-line excavator followed immediately by fill placed Lo water
level.

XAP/1t /‘{?Aﬂahneth R, Peaker (P.Eng.)
April 10 1958 S
$108/J19. : '




PROECT MO L@ F 9 G CEE A e D H

Bore Hows Locsamion

i
\
i
H

More - Long DRVEN

e s (B0 T Ronns aad Rawwny & iNTanseaT 0N 5

ARIRLENT TDO HOLEDS (veS

z**‘“ ¢ Prorassd Revisiesn Liwg A7

ProPoseDd CRosuinNG - HienwaY N 56 AWND
Cogreme MNoBTHLAVE KRAILWAY

TROW SCTDERMAN & ASBOCIATES ATt 1958




3
o z
i‘{;
O
s
e @ hat
o K
O . -
i r
L) [+
% g 3
:i " [a1)
B | B
2 .

L 4 P Boi :z..\,iﬂmz- L S< ol NP
i
R -g‘“-., e, , >
| B T
P . BEawWi ¢ Y LLTw
y . meswiste Conise Sawd
%} . ;,m_m;, . - Comag A B
A . . T s s byt oo o1 ettt e
g M : . [T
o S T = L S v ¥ N -
; fg \\\ ; S01T HieHLY COMPRE S5 \BLE [y
; ~_ - e DEGOMPosE e OReANIE VELEBTIoN
) N T LD T Ny
‘b T e T e g § it gt
a’ Bed Roci. B ) el
" P, My Grey Five Sawd Cuavsine
9'7\\\ To Conarse SuT Ampy Bmcoming
= Densa2 wirn Dgpru )
\ ; .. ) nesal
r . -
Estimared Ses-Bow STRATIGRAPHY noos |
o N * : . . ;
Alone Prorosed  Linve AS ;
cs Emsr of Kirnioawn LAKE N :
39 Mues kasT © ' Conpse Grey Sawnl And § o
Scave. Moz, it 2o’ ¢ Ve GravEL T T Taes ol T
o . ¥ ¥ .
VeERY. 135 ‘ -
BAPEL 1958




BROIETY NO.

C108/3194

TROW SODERMAN AND ASSOCIATES

SETE PNYESTIGATIOMNT AN SO, MAUCHANICE TR ST AT 0N

rwo. o Radlvmy Overpass
cocstion naay Elng Kirkland

HOLE LocaTion 08 g}lﬁln

fRATRE ."‘.Elwt mBﬁo

i HOLE ELEWVATION AN

i Sy MBOL] SE R IR TN

'.: - : e e e
Grmmd surfwaa )

Top soil and grass roots
. - Glean yellow & brown loose $o dense

a&“uﬂx

G 7 mediwme Lo coaras sand ;
e " A “EI0
F/ N T

N Bed rock. | 5

) Grey and white mica schist.

e Bl of BOle

11130 10

Core BZ from 1119.% to 1113,0

Top 5% weathered and broken rouk,

‘Ho sign of ground water during boring.
Continuous samples obtained by
extracting pipe in overburdon

LyPEANY INT ML 3

LEGEND
27 oA BRLIT TLRE
27 smELeY TUBE
U ommurT Tuse
T A, GOk
9N

OB LYY PRI
BUDRE 440 E N, 1 i UNCONTINED ComMAREssioa (G @
i wank trsr (G ano sEnsiTiviTy vEJ +5
PR L L BaaPE RV O P VLR AL MODTRTURE AN KI‘L.#
RG ARUEDETY INDER
LRI R AU '
i LU LT it
BVRE T, PLAGTIC LMY B
ETRE N 11 4D znm TRAY 100 ' i MY BTN Y
¥ ‘ﬂ“, e i . PR e
'"’ P g LA N a,wmr Wy
j i BoCE,
T LRAOR ST CORTENT A Y WL b o b o
Gl 8 ! 3
20 M & ‘
H By H 4 1 §
; . i i
. . ; :
5
3
'
{
: i i
| :
,,,,, . :
:
i
{
i . . .
- |
1
i
1
i : .
1, o




BERTIIELY T blﬁg J}f"}& DIRANY TG NG .*3,

CTRAAN AND ASSOCIATES A SELLT T

LS CRR R T S 8
+
v

[

1,

DoSHELEY YARE ﬂ
< T To R e e A
VEE AL LMNE b s s

Fh.onEE f REARNGS Y XAl S T AT D

. Beilsey Overpass e e 2

R ¢ .k o gﬁ.ﬂg Rizkinng Croty sumeworson KB

Loy o See ploan oriciia BG
© o eno oo Elew 11226

2l S

Srousd surface ‘ ‘ 236 020 A0 e e e
ST o e j iy ,
L 0T 4% peaty top soil ‘ ' ‘ g :
.. "+ Glean yellow-brown luose to densc \\\ : i f
: . . ﬁ _ ‘ p ' N PR + \I 1 ) !
. edium to coarse sand 1118.9 i —— 6" |

u Bed rock - Bud of bole, 5

. Yo sign of ground wabter during
{ boriuge

[ Gontimwous samples obialned by '

, extrscting pipe in overburden. 1o . L

4 H
N H
P i i ! i
H
: ; i
B -4
! i H j
i ; i
H i
; :
“ ' ;
: ! j
: ; H
i ! i
i N i 1
i H .
. i i !
‘ ' H
{ §

.

b 23 A ST AL TS R St S £ S N L [ R O REE V R PR SN S



3 "y o
BROIELT N al{'}m n;"i DRAWING NO. S

LU N -
TROW SODERMAN AND ASB0CIATES 27 CIA. SPLIT TUBE [

o 2" smEuRY TUBE ]
SETE INWE TG A TIONS AN BUTL M T HANIC B TONSULTATEON 2 et TURE
I, LOME
Caming ———
ShE L EY et o
P2 uNcoNPINED conersssion (Gl ®

oy PRE P o ., 3

FE AR Y ’ LS A X ey EETRAS X ARE NG B A AN

v Rallwey overpass : : : vany TEET o] ANG SENSITIVITY |59
- s wep oy

LT Rear King firkland Yo sues poison KP PN TFAL MO ST LRE ANT XU

LANUINTTY MO

: ined by ormanic mater 13110

oLy Lovation S8 LAAN N N YL Ly % RG LTAULT R s
5 PECYL e SLL O VAT BTN AN AT R *Jj.@?nl}.}.i %5 EER SN 2 KP Frh AT LEMYY B
o PO S . S e e e . . e T
| ‘ : : BERENL I AN NEVAATTON : ! COMBLSTENSY NATURAL |
[ » i HENEYS i . H H §
!, AL Sl BRI ION e kg R o e A M LE [T W T
CeirT o cue S : AR
2 s~ R . . - . H . . . . L. BESHE R O ET R R T o T INRRTY AT o Tl i e e e e
(SR REAAST :
L Ground sarface P HD 11%7.5 . j
i i . s ,
& . Soft highly coapressible deconposed 5
-3 organic vegstabion ' . ;
, E & : 1114.5
LN
<o .. Qlean yellow und gresn mediun dense o :
T+ medium to coarss sand. T@g 1L, {
ial, ;

,77«/ Bad rock. End of hole.

Ground water at surfacae, ‘ i
Contirmous samples oblained by ; ‘ : z o
gxtracting pipe. , o ; AU R , e N

i
£
: ;
: i i i
i N i
H -
; b
B i i
! i
[ ! ¢
% O :
; [
: ; i :
| 3 ; ; ; i
H R N |
; b
: i 1 i
i i H § H
! o ! ‘
i N H i v
{ ] I TR oo N




C109/Yi%4

TROW SODERMARN

P AN

wn-, . Relluay Overpass

- near King Klrkland
ST TN S T PR A 2 396 plaa

| ‘ D N S

Ground surface

i Soft highly compressible
aie decomposed organiec vegstation

EOALT RNV YD At U EAEEL 0 b U HIANGL S L TN

e B1EV.1119,0

AND ASSOCIATES

- S
w!
pt ER
: S

Yellow & brown medims sand with
layers of yellow and brown sill.

; E FIHSGH S

Bad Rock ~ End of hole,

Ground water &% below suxiunce
' sontinvous samples obbained by
3 sgtracting pipe

ERECS |

RO

and Jone VAR

P

ITERAT I NG MDY, 6

LG END
StA. SPLIT TUDE &

ST seELwy TuaRs g
2 spLyy TuRe i

» LN R

Simts compRg sston (Gl . v
cr 1001 ANG SESSITIVETY ()
A TURAL RO HTURE A o
EASHIEETY N X
LEOULD LM o

AT LIsY . b

‘ LR TR Y ! INATLSRAL |
AN Bl Y WL
BT R 1:dY § w0

Lo |
8
Pt




FROGECT w3, ¢108 Jl?l}'

TROW SODERMAN

- BETE INYLETILATIONS AR

. prosecr  Bailwey Overpass

Heaar King Eirkland

HOLE Sea plan

BOLY SLECATION AND OATUM Elev,1116,0

- LT ATEON

LLIMIA Y TN

-

Y BY MBOL ] DE B
L USSR

. Ground surface

organic vegetstion

ETOTE

AND ASSOUIATES

S

S LT
PR ELY

L L HTZ 1116.0 O
Soft highly compressible deconposed |

hoow

40 Grey fine sand chunging to coarse
+. ¢+ 8111 apd becoming denser with depth

1111.5

1097.0

- . Water level at surface

| 2226 End of hole
Z_..‘ Coarse gray sand and fine gravel.

IRE TS0 I T
PEeeT

1095.5 20

TONTULT A TION

O TEIDLE ML

FIELD BURERVISOR

PRILLES

SR

v 5

BEH

L BISTANTE

TUWE NG AND PENETRATION
I SR

BLOW ST

Lo

i

LIRAWING MO, 7

EGEND -

. el
2 pia. SPLIT TuBEL 5
2 GHROLBY CTURE

I

¢ SPLAT TUum
Toal. CONE

CABING
2 OBMELBY
LUNCONEINED COMEPRESSION QU]

e (i
vare rest (] axp sensiriviTy (9) s
NATURAL MOISTURE AND i

LIGQUIDTTY INDEX X
LAIQUID LMY o
PLAGYIO LT e
; ‘: :""v - oo ,T{l
: CONBISTENCY | {NaTURAL |
- S A NP LE [UNET W

: ; PeoF.
PMOLET . CONTENT - Y Ry WL i H e

S
i . t

i

i




TROW. SODERMAN AND ASSOCIATES

South Abutment location
1. and view of south
approach,

View of
loocking w

North abutment loecaticn |
and view of north
approach.




