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SOILS INVE3TICATION FOR PROPOSED EBRIDGE
CROSSING THE MOON RIVER WNW CF BALa,
MUSKOKA (TRANS-CANADA HIGHWAY)

L]

0 Dear Sirs:

We have completed the reguired nine (9) soundings at the above

mentioned site and now wisl: to repert as follows:

LOCATION OF THE SITE AND OF THE TEST HOLES {8ee Enclosure)

The site for the proposed bridgze is located WNW of Bala, HMuskoka,
where the new Trans-Canada Highway will cross the Moon River,
¥Mine {9) scundings were carrisd out at the locabion shown on

client's sketch plan. Three of the required soundings were located in the

river. Marking of{ and levelling was done by our engineer in the field.




- ? w
REPORT NO. S$=-500-50L/55/T-129.1 % FINAL Cont'd

THE FIZLD WORK Cont'd

The work was carried out with a pressure pum and AXT rods. The
open rod was pushed into the ground to refusal on bedrock at all the nine
spots. The diamond drill brought to the site was therefore not put into
operation. The soundings in the river were carried out by aid of two boats,

carrying the equipment and serving as a float.

THE REESSUITS

The soundings served to supplement the results obtained by the
Department of Highways prior to this investigation, The work we carried out
was performed on the southern embankment and LO' off shore in the river,

The depth to rock at the nine (9) locations was determinad as
follows (for the locztion of the test hole numbers see the accompanying
anclosure .,

Elevation of Ground Level

or Water Level in River
{Referring to El, of

Station 358+00, this being Depth to Rock

Test Hole obtained from contour lines from Ground or Elevation of
Number by client) Water Surface Rock Surface

1 665.1 k1.5 623.6

2 656.5 L3.8 622.7

3 66,2 L3.3 623.6

i 670,3 38.5 631.8

5 668,7 41.0 627,7

6 66945 L2.0 627.5

7 665.0 hi3.6 621.4

8 665,0 72 627.8

9 665,0 36.5 626,5
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THE RESULTS Cont.'d

There is a possibility that the ground elevation st Statien
358+00 at the time the field work was carried out was actuslly about 1°
lower than given by the contour lines due to prior grading,

The overburden was found to be very soft when the rods were
pushed down, For Testhole No. 3 there was a 3.3' layer of coarse gravel
found to be extending from LO feet to bedrock at Ll.3 foot dépth. Another
layer of gravel, apparently mach thinner was noticed to be overlying
hedrock in testhole Yo, 2. No gravel was met in the other holes.

Bedrock may be assumed to be of the same type as encountered
on the surface ab many places where excavating for the highway is being

done by blasting in very solid paragneiss,

We trust that this information is satisfactory and remain,

Yours very iruly, o

RACEY, MacCALLUM AND ASSOCIATES ITD,,
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Original and
two covies - Ontario Department of Highways,
¢/o Lazarides, Lount and Partners, Toronto, Ontaric.
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CeCo'B2 Racey, MacCallum and Associates lLimited, Montreal, F. &.

1 - So0ils Engineer
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9 Jesllerd Ztrest,
TOEOUTO; Ontarls,

Kt SUILS INVESTICATION FOR PROPOSED BEIDOR
GRGESING THE ¥OON RIVER WNW OF BALA,
MUSKOKA (TRANS~CAMADA HICGHWAY)

] Dear Sirs:

ke have completed the required mine (%) soundinge &% the sbove

mentionad site and now wish to veport ag Tollows:

LOCATION OF THE SITE AND OF TFE TEST HOLES (S0e Enclosare)

The site for the proposed bridge is locabed Wil of Bala,

| Muakoka, whers the new Trans-Usnads Bighway will cross the Moon River,
¥ine {9) soundings wers carrisd out at the locablon shown en

¢lient's sketch plasn. Thres of the reguirsd soundings wore locgied in

the river, Marking off and levelling was done by sur snginedr in the

fi=ld,

I FTELD WORK

The field work for the nine (9) soundings was begun on
@ July 7th snd complated on July Fth, 1955.
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REPORT N3, 8-500-501/58M-129+1 Cont'd
& THE TITED WORK Cont'd

The gsow:dings wevre carried osubt by pushing sn opan ALT rod
in the soil with the help of & water jei supolied by & standsrd diamond
érill pump, The soundings in the river ware performed off a flost
fermed by lushing twe boats together, As this was considered %o be a

preliminsry investization, actual undisturbed sampling was not performed.

THE BESHLTES
The souwndings served to supplement the resulis obiained by the

Depsrbment of Highways prior 3o thisg investigation. Tha vork we carried

out was periormed on the southern embankment and LO' off shers in the river,
The denth b6 rock ab the wine {2) lscations was deternined ss
follows (Tor the lecation of the test hole nusmbers sse the accompanying

‘ , sr.closure),

Elevation of Ground Level
or Yabter level in Hiver
{Feferring tc El, of

3tation 358+00, this being Depth to Heek

Test livle obbained from contour lines froam & mad or Elavation of
Humbsy by client) ; Water Surface Hoek Surfsce

1 £65,1 41,5 623.6

2 656,45 L3.2 622.7

3 66649 L3.3 6236

b 670.3 38.5 6316

3 668,7 L1.0 627.7

6 569.5 L2.0 6275

7 66540 L3.6 621,k

8 665,0 37.2 627.8

9 665.0 ' 36,5 628.5

. S5ta, 35800 £70.5 - -
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THE HESULTS Cont'd

There is a possibility that the ground elsvadion at Station
358+00 st the time the field work was carried out was sciuslly sbout 17

T rmrmen
AT W o

P

han Jﬁ‘v’ﬁ? u,} the sontour Lines dus 4o yxl&i’ fiv W"‘iimgm.

The resisiance to the peneiration of thz rod was fouwnd to s
very low, For sounding Eo., 3 there was a 3'-37 lagyer of siightly
higher resistance extending from a derih of LD feet to a dep': of L43.3
feet whers absclute refusal was encountered. On the basis of the
penstration resistance and the appearanse of the wash weber il iz sasumed
that thiz layer connists of gravel and thet the ahsoluts vefusal ab
L3.3% is bvedrock., Ancther layer of gravel spparsntly much thineer was
noticed Lo be sverlyine pedrock in fershole Be, 2, ¥o ravel was met
in the other holass,

The solt forration encowniered close to ihe surfacs will not,
in our estimabion, present any unsuperable obsitacle in the design o

the structure as we understand that this structure will be supported

Hedrock mey be assumed bo be of the seme type as encounitered
on the surfsce st nmany places whers excavabllng for ihe hishway is belng
dure by blasting in ver: golid paragneliss,

tis trust that the above information will be sufficient feor
the present needs. I% is feli, however, that if the design of the
structure invelves a study of the soil properties, a rupplementary
progranme at 2 more suitable tims including undisturbed sempling
should be conaidered,

Yours very truly,

?&QEY, %ac”AgLJﬁ ‘”ﬁ ﬁﬂa&b§§T33 LT,
/ Y P !
{ /
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me Sntzria,
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arides, Lowmb m Pariners,
E “7é§§?ﬁ i}t?‘g‘ét’

Degr Sirss

At your reguaest we have exsmined, with Mr, lLount, the
comditions ab the sublect site and we now wish i report ss follows,

From the preliminsry investigabions st the site, it was
found that s very sufi formation sxisted in the whole river valley.
At soms points this forestion was barely twe feet thick befors bed-
rook was sncounter

In the censtraction of the spprogeies to the hridge the
read contrachor has constructsd an smbankmant of the required hedght
which, upon teinr imrosad on this soft Tormation, has cussed a treaak-
down of the scructurs with a resulisnt base fellure snd landslide,
Tne material transported asmvunts, in our setimetion, o between 1000

md 2000 eublc yerds of rock fill, This material is now spresd in an

arez whick would ssre or leps cover the lseation of the porth sbubtmemt.,

®E

ABICK, PR D,

URGLOGIET

3

YHE VIBRATION ENGINESRING COMPANY
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FEPORT NG, 8-50C-501/56/T-100-2 Cont'd
On the seuth side the thigkness of this formation is substantially gprester

and the embankment is presently belng sdvanced to ita final position. &%
thls point some shesr cracks in the superlicisl suterisl are alresdy
vparent and 1t would appesr that a breskbhrough through the matting has

osecurred and some of the £ill is penetrating in the szeft fermsties,

Pt

¢ iz fa1% that the seil in guestion which mey be clasgifipd
a5 a bighly sensitive, thyxotroupie, very soft cley, is a dengerous forase
vion sod should be investissted on the south side ln view of the possi=
bility that the present fectar of safoty sgainst fsilure is less than
zood snginesring rogedurs would recommend,

It should be nobed that some of the soil carrisd over by the

slide has been srasined snd visuslly asvpearsd o be & ailty clay in which

shrinkage cracks had developed. The materdal, however, could be remoulded
vasy 288ily in the hand and, wiith z very small effort, it was found

4

noasible Lo sguessze dhis soll throush the fimgers, This affourded a certaln

7,
(i)

svaluation of the sirengib . geeording to all suthoritiss, clay of the above

girength should be classified as very soft and counld possibly have s

e ssion of one nundred pounds per saouare foot or lsss,

It iz suszgasted, i deened advisa®le by your sngineers, that

large dianster samplee (three inches) be secursd abt least ihree points

on the south bank ¢f the river throughout the whole soft profile and

that thess carples e submitbed to quick and guiek consolidated trisxial
tests. Furthermore, stress conditions within this soil below the Till,
taking into considerstion the worst pussible conditions of drswdown whieh
mey be anticlpabed st ihs site, should be carried oub in order te determine
the margin of strangth tetwesn the actual shear resisiance and the shear

stress developed, If this valus is too low to guarantse thal no slide
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VECORE HO, $+500501/55/1-120-2 Cont.'d

will occcur either at the present bime, dwring comstrowtiom, or st 2 subse~
quent time, 1} would be suzgested that wiys and means of forestailing
shis sventuslity should bLe considerad, ¥e would sugmest as oms distinet
pessibls solution the excsvation of a trench with a drag-line ssrogs
tha righteof-way snd the use of explosives to irigger the slide &t the
prasent tims in ordsr te obitain move stable conditions fer the esbanknent,
While at the site the possibilities of thiz slide vocurring wers
diseussed a8 recavds the diffiesliiss whieh it will csuse gither W the
design or to the constraction of the bridge itaelf, As the bridge is %o
regt direily on *eﬁrec‘ifs 11 ie felt that the worst festure which might
e smticipabed 'm‘:z},a be z carrve-over of the displaced materisl at a
site which need be excavated 2t a later debe thus rsquiring & slightly
sxecsvation than anticipated. It is felt, howsver, that

he prevention of this conditien wonld he substantially sors expensive

\

Original snd

two zopies - Lasarides, Lount and Partners, Poromte, Ontario
Cata B 2 - TRacey, ¥scCallum and Associstes Linited, Youtreal, P. Qe

1 =« 3Seils inginesar
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Department of Highwaye for Ontaris, 22nd Augusi, 1955,
¢/ Lazarides, Lount and Partnsrs,

79 Ecollard Etreet,

T&{kﬁ‘ﬁ’), Ontarie,

RE: FOUMDATION INVESTIGAYION - PROPUSED
BHTIGE SITE FOR TRANS-CANADA HIMGHWAY
CROSETHG THE ¥OOK RIVER (MUSKOKL )

Dear Sirs:

Following cur report of the preliminary investication en
the site and subsequent commuilcation referring te Lhe danger of a
slide on ths southk shore of the river, we nave carrisd out further
investizstions whioh we weuld like to sumsarise for you as follows:e

1t was notew that the soils clese to the river edge
varied from a fine sand to & very lean clay, From all apperances »
the whole natural tevrain was ssiurated, The ssbenkmsni fovaling
the approach to the Lridge being constructed of a hsavy roek £il1
&nd bullt with slopes approximeting h%%, it was assuned thei *'w
slopes were such that the shear forces developsd in ihe natural scil
| were subslantial and possibly of higher maguitude than safety cone
j siderations would allow, As a consequence, it was decided to
t investigate the shear strength of the soil and to esteblish the
| tolerance slopes for various heights of T111, 25 well as to investigate
t ways and means of supporting the bridge =iructure itsslf,
|
|

Imnediately prior to the commencement of the boring, ths
south embankment actually suffered a substantial shear failure, so
that the investigatlon had to bs made on the side of the embankment,
rather than on the tos, Borshole Ho.l was lecated 111 feet upstrean
of statlon 356 + 50, Borshole We.? was located 115 feet cownstres
of station 357 + 27, and a probe was put down 115 feet mors or less
dewnstrazn from siablon 350 + 33. Mo undisturbed samples were

sucured at Borehole No,l #ince the first § feet ware found teo consist
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ont Wo, BeS00=R0L/T0 A 203 Conti'd

of = fine silty sand with fine gravel ang, abt a depih of 8 fast, which
would correspond 1o slsvation 563 (the rurface belng st els wion 6T1)
bedroek was sncountered, Iresmuch as this infurmstion indivsted &
sabsbtantisl rise im the rock table, it was decided to rapest the test
clase to its oripinsl position, thereby determining whather the rock
core belonged truly Le the bedreck or Lo & boalder. The second borehcle
confirmed t+  information frund in the firet.

tue malls sampled at the location of Dorehols Yo, 2 are
desorived on thi snzineering data shcet, Y ¥ill be gesn thal
she soil 1= 8 81 ¢ clay contalning ienses of fine sand in which s '
isyer of black peat and orgmnic matber was sncountered betwesn ihe
derths of 5 to 10 feet. AL s depih of apuroximately 25 fest the
pexwture of the soil becomes sranular and at 27 feed ihe soil cen ba
clzssified a8 & fine sand, 4t 32 feel a gravelly formsbion was en~
saamtered, which sericusly lmpsded the drilling operations, Refusal
was met at 3% feel, thab is st elevation 63l.

Borehols ¥o. 3. srich eunsisted of a simple sounding with
s parriad daen d vation £1%, at which depth the refusal
; 4 iz ganerslly mel on bedrock.

esuity of obiaining design inforsztion

nor trigxial tesis wers carrigd out,
ssuranents were carrisd out on five
<

ar Tollowsie

Trcund bppd oomgression @

N

, no consolidat!
o

san - les, 7 2

tale ho, 2
Sar cle 1. Q. i fitinate) Cohsaion
S cie O HelJihAanol LonssLon
1 {2t te 3V} 55 »35 hong rer SBG. e
2 {5 to T} oP3 +32 tons per 8q. fi.
3 {3t o 1i%y 21 .10 tons cor 85. b
L {15Y o 17Y) «20 .10 tons per sq. ft.
g (30 W 42"} 225 L12 tons per sg. It

1+ i3 evident that a base failure hab ancurred st the site
because of the low cohssion valus of 010 tons per sq. I, encomnbiaed
betwuen 9' and 22!, It is also evident that the clossness of the bade
rock 49 the gurfsce as shown DY the relativs 2levations ol rogk er
refussl in bhe three tests, would be & coniributing factor to any
glids which may ocecar on the aita,

1t is felt thst without the complicating facsor of the
rock tavle, sm embankwent 22 feet nigh, isid with L5° elope and built
imaediately bo full heizht rather than by intermsdiute staged, would
tax the 501l beyond its uliimate capacity, In view of the sided
ITicaliy casused by the closeness of the bedrock ab some points; an
scenrste satimats of the critical slops would regquire conaiderable
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reagarch, vhich we do not feel would be Justified in the pressnt case,
I4 is our belisf that the general sres does not show sny aign of
netural land slides snd that the natursl plopes clese to the esbank-
a0t will corrasnond closely io a factor of saf&%y of 1.0 &gainst

slidine., Aw = sonssguencs, 1o order o wovide s sinlsas fastor of
safety of the order of 2.0 sgainst a rags&i%mn of this type of
failure, it i3 s.;ges%reé thet the slops of any esbanbwent of 2 height

of 20 to 25 feat be wmede no steeper than 1 in L,

&5 repards the desizn of the bridge sbutments, it iz felt
that witk slopes of 1 in L the only tendency to movemant whlch nsy
aee, ar will be of the bass failure tipe. The slope of the szbanksent
will prevent actual sliding ceenrring, but the iendemcy to movement
ig such thst we recommend snchoring sll the gbulwants snd plers into

*w bedrock, Calemlation sheels sﬁ%as:had to this report indicale
he magnitude of the shear forces %o be resisztsed by ihis enchorage
a&bul;z;, 2% & Mmit.

*m the basig of ths abovs theorgitical consideratien, it
he breides structure iheelf should Le supnortsd on
iy g “:f? fell that any vending moments nead

Tone atbached calenlation sheets are for your conglideralion
asd we will gprreciate any commanis on the matler.

Yours very ruly,

T OASSOUIATES LIMITED

1“1
5
g

)

>
¥

<

ey

t. H, Guintal {Siuned)

i" ingl and .
W; copies ~ Messrs, Lagacides, Lount and Tariners,
79 Secollard Street, Toronto, (mbario.

CeatHi 2 « Haoey, ¥ecCallum and Assoclates Limived,
Montranl, . U
1 - Sells Fpginesr
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Hole Begun 77777 7 Foundaticn Fﬁnqmcem vt Divigion o
Beott
‘ Hole Ended _1.9/5/ 55 Engineering Data Sheet for Bereholo:_ . 1. . . Heiper
Joh Nﬁﬂw-Pro:Qsed Trans-Canada Highw ay Crossing, ¥con River
dub Located: _Hoon River, Bala, Ontario . .

.o o -

Hole Lovated:. 111 Pt upstrgan of Cj‘,, & Bta. }‘35;&5‘
Hole Elmatmn' B73.3  Datum:. DHO

“Fear

- = e S T T S ediiied '::‘:-‘:1::‘-%
GESCRIPTION ts-nwan@,

v . ! Fine silty s =nd with fin

. ; ‘ i Gravel.

Bedroek- Parzgneliss

‘.'118' HE3 ‘

RS End of borehole




Ox—'def No. éQ,%Z‘_lf.,_E.

blMlTiﬁ"

Hole Begung,‘;;{'ﬁ!j_ﬁw_ © . Foundation Eng%neeﬂssg ﬁaﬂwwﬂ

, " Boott
. Hole End “_2_9_@;55 Engincering Data Sheet for Borehole: 2 : Heiper

Job Name: ____Proposed T/C H'w'y Xing, Moon River BFW

Job Located:__ BOGH Biver o Chrecked hy
Hole Located: .. 115 ft downstream of C/L, Bta 357 £ 23

Hole Elevation: . .667,_2- Datum: £40
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