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Department " gmasys of Ontaris, 18 april 1956,
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TORCHTO, Onterie.

Attentions Br.C.C.Marshall,

REs FOUNDATION INVESTIGATION FOR
PROPOSED RIGEWAY BRIDGE,
NAGAGA¥T RIVER, ORTARIO,

“‘ Dear Sirss

e have complsted cur Invesiigation of the Bazapani
submit the sttached report, covering the drilling operations and the
resulits end conclusions cbtained, A summary of our comments is pres-
ented for your econsiderstioms-

1. 48 fer ss besring capacity is eoncerned, the soil conditions
sppear good, the safe besring capseiby being 3 tons/sq.ft.

2. The river is fast flowing and the spring flow is prevably at
least five times the fall and winter flew, During the spring breskup,
the river is probably subject io ice scour,

3. The river banke appear stable,

i, Bedrock is of biotite gmeiss with pegmatitic inclusions, This
rock is water bearing below the east bank, and ariesian wells were brought
in &t boreholes 2 and 3. An account of & method which has been used by us
and proved beth efficlent and icexpensive, is given at the end of this
report,

This report was prepered by Mr.P.E.K.Monk, whe supervised the
drilling work in the field, I have read the report and am in asscord with
i%. 1If there are any further gueries you may have in conmecbion with the

. ‘ report, we will be pleased $o discuss them with you, at your conveniense,

Tours very truly,
RACEY MacCALLUM AND ASSOCIATES LIMITED
W Taow~

WAT/MD WA, Trow,P.E
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RACEY, MACCALLUM AND ASEOCIATES LIMITED

18 April 1956,

FOUNDATION INVESTIGATION FOR
FPROPOSED HICHWAY PRIDGE,
HAGACAMI RIVAR, ONTARIO,

FURPOCE OF THE INVESTIGATION

This report covers the investigation for the determination of
foundation conditions for the propesed highway bridge over the Nagagami
River, on Highway 11, approximately hU miles west of Hearst, Ontarie,

s

SCRIPTION OF THE SI1%

The Fagagami River flows in & northerly dirsetion at the bridge
site, and iz culting a deep vallsy through materisl of glacial or inter=
glacial origin. 7This glacial material overlies bedrock of biotite gnsiss
and pegmatitic granite, Downstream of the proposed bridge and near ths
site of the sxisting bridge, the bedrock appears to outersp in the riwr
bed, The river sppears to be immature and fast flowing at all times of
the year, The discharge varies greatly, being probably at least five
times greater during spring flood than during the fall and winter low,

The river bed is bouldsr sirewn and the mapgnitude of svme of the boulders -~
indicstus that the transporting powers of the river must be cengidersble,

TTI TN LAY AN T T AR e ey
PRILLING WOBE AHD FURESOCIL CONDITIONE

The drill was moved tc the Nagagami River from the Shekak River
on Wednesday 21 Harch, Hole no.h was started the same day and completed
on the next day. The depth of water in the river was two fesi and the
river bed wss boulder strewn, An atiempt was made to drive three insh
pipe in preparation for saspling but, due to the boulders, this proved
impossible, For this reason it was decided te run flush joint to bed-
roek and obtain a geperal quslitative estimate of the soil conditions,
upon which the method of approsch for the remaining holes could be det-
ermined. A depih of three feet of roulders was encountered, underlsin
by stiff silty clay to bedrock at 32 fesh, Random boulders were strack
at a depth of 11 feet and sgaiv at 28 feet. From the cores cbtained,
these beoulders are probably not bigger then nine inc.2s in diameter.

Borehols no.3 was started on 23 March and completed on 24 Maroh.
42 a rssult of the information oblained from hole i, it wss estimated
that the boulder cover on the river bed was not more than three feet
in depth. This boulder layer wes removed by hand as far as was possible,
working through the iee; this operation enabled the crive pipe to be
driven inte the urderlying silty clay. The silt stratum ren from L feet
to bedrock at 24 feet, with & few boulders just avove bedreck,

Borehole no.l was commenced on 2l March and completed on 26 Mareh,
From 0«5 feet a medium, slightly organic silty clsy of medimm stiffness
was encountered, underlain from 6 to 26 feet by boulders and gravel with
sand and 5ilty clay. An attempt was made upon first encountering the
boulders, to blast a way down, but when it beecame apparent that the boulder
lzyer was extensive, flush Joint was run, Limited cors samples were taksn
by weans of an AXT diamond bit, This gave gualitative information emly,
since the soll recovered was in a highly disfurbed state and had bsen
saturated by the orill water,
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Borehole no,6 was commenced on 27 March and com:'-ted em 29
March., Due to the steepness of the bank at this point, aroximately
five hours were spent digging a ledge to support the dral. and trired,
From 0«5 feet, a medium, soft, slightly organic =ilty clay contaliring
somé sand was sncountered, and tiis wo= underlain by a deuse silt to
bedrock at 59 feet,

Borehole ne.5 was cormenced on 29 March and completed an 31
Karch, By removimg the upper boulder layer by hand. it was p ssible
t¢ drive the three inch pipe, The scll beneath Lhis boulder taver mas
sbiff sill and clayey silt o bedrock at 37 feet, At ar-und 20 fert,
the clayey silt contained fine gravel,

Borehole ro.2 was cowmenced on 2 April and rompleted the saxe
ayv. BPedrock was at 27.5 fset and was overlain by dense silg,

o

Bedrock in all locstions was biotite greiss, with pegmatitic
grarite inciusions,

In berenholes 2 @nd 3 arbdesian conditions were encountered, with

a head about ten feet hnigher than river lsvel, Ten feet of three imch
pipe was left in each hole, to enabls speedy location during construetion
and to preovide mesns for sealing the flow,

DISCUSSION OF THE RESULTS

The besring cspacity of the scil appesars good, The lowest value
of psnetration resistance at a depth greater than five {eet, using a

gtanderd twe imeh G.D.split spocn, w#as 29 blows per foot,

The scil at the locations of the four .i.r8 and tFs west abutment
fairly uvniform and in these regions shouid have - safe pearing value of
tons/sq.74,

iaboratory tosts indicat: thuet the uat ral sater content of the
seil ds st or aboud its plastie Limit and is, therefore, in s relstively
incompressible sitate,

The east abutwent is founded on boulders, gravel and sand and,
while no guanititative t=sts wsre possible, the soil asppears to be cuitie
dense. The gemeral condition of the soil in the area indicates that the
silt snd clay was deposited during the pleistocine period, Since the
river is immature, there seems littls doubt that the material underiying
the east zpbutment is in a dense condition.

GING LS IONS

1, The foundation conditions are good. Laboratory {=sis indicats
the scil to be stable and it should be relatively incompressible,

2. The safe bearing valus for a sinply supported structure of tie
nature suggested, is 3 tons/sq.ft,
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3. ¥o observations were possible on the rate of scour, and the
effeet of pler placemsnt ie unceriasin, Terisghl recomwends thet, where
no direct observations of the effect of scour have been made, in view of
the inevitable uncertainty invelved in forecasis, a largs margin of safety
is recuired.

¢ The river level just prior to the spring thew is low, and it
is therefore almost cersain fhat there will % ice scour, bogether with
scour reszliting from the movement of the boulders whieh cover the river
ped, It seems probable that these beoulders sre moved and replaced sach’

yeal,

L. There will almost e@ftaanlgvbe congiderable lateral thrust
from the ice jams,

The depth ai which the pler foundaticons sre to e placed must
:nt to ensure safsty from scour, dus to scil disturbance resul-
o the placement of the plers, and tc accomodate the lateral and
19&,*gua*naa thrusts resulting from dce jams,

7. It 925 noticed that many of the vridges in the lecality, uwhieh
are of st!ae £illsd wpod crib construstion, subside and raculrs 1if%i
from time to time,. This may be due to a sebtling of the rogk Fill, due
tc srozicn of the underlying river bed,

atments should be placed at a depdhx of at least six feet
ground gurface. According to the rlans submitied bo us,
= should be above high water level, but ice condiilions may be

. scour esulﬁ cecur well above the water lsvel, due to packed lce
therzfore, be advisable to protect the sbutment slopes in

ed eaisson type plers are used, there should not be
caused by boulders beyond a depth of four fest, though
fer ap y@ one foobl in diamester may be expected, and

Irilling operations on boreholes 2 and 3 brought two ariesian wells.

tan fuet of three inch oipe was left in :ach of these holes and they should
be sasy to find during consiruction,

The normsl method of blocking wells of this type iz by grouting
un-er pressurs, (ur srperience has shown thal this method can be excessively
expunsive, For cases where the rate of flow is low, the wells may be blocked
by the use of Bentonite. Benionite has the property of swelling bo five times
its volume when water iz added and costs about $5.00 per hundred pounds. The
Bentonite is moistened and rolled into small balls, into which some fine
gravel or goarse sand is mixed for weight, These balls ars dropped down the
well and tamped by B rods with a small flat hammer on the end., The consiste
eney of the Benbtonite balls should be above the plastic 1imit and below the

sticky 1imit, ,
TRl & A, Sk
P.EM.Hont T ing,
#Terzaghi & Pack - 50il Mechanics in Enginsering Practice, page Lll.
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Projact: Aarseam;
Location: My ews Fiprs
Hole Location S % .oces

Hole Elevation and Dotum:?

Field Work Begun ...

§d PO
Order No. $#20:708 66/

Rirra Brines

* " Enclosure No. ...

RACEY MuacCALLUM AND ASSOCIATES LYD.
Foundation -Engineering Division

-«
Engineering Data Sheet for Borehole: 7
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RACEY MacCALLUM AND ASSOCIATES LTD.

Founduation Enginsering Division

Engineering Data Sheet for Borehole: © 2

Project: Ahgasan. ??w;g Brocas
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RACEY MacCALLUM AND ASSOCIATES LTD.
) fo_undaiion’ Enginasring Division

Engineering Datg Sheet for Bosehole: *3
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RACEY MacCALLUM AND ASSOCIATES LTD,
Foundotion Enginsering Division

Engineering Data Sheet for Borshole: *4
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RACEY MacCALLUM AND ASSOCIATES LTD.
Foundation Engineering Division ' o
Engiﬁeering Data Sheet for Borehole: *<

Project: Aasyg aa,
Location:

’fa ER }E!} LdF
Driller:
Prep.:
Pavew Lo dovee Me a5 3‘“'}?0 car TSI DewE204 T Chedced:

s /35 .

i/l- Date:  75/447

%&4&4#; Frgsk }bcu\u}, Y
Hole Location frr Fceiaz 7
Hole Elevation and Dotum: ©

Field Work Begun .—.._.oooooemeee S Ended...

do Musy Wesr bF AT
BE M

Field Supervision: P& 4.4
R Gtk sy Ton EAS

b ,,".‘V"VLP'V— 27
Yana tesi ond sensitivity
“Gonsistesicy
- _Matural - moisture

tiquid limip.

Plostic limif

7 Niptoral_Unit Weight

-
*

SAMPLE

elev. | pebr | | STRENGTH-AND PENETRATION ‘RESISTANCE U COMSISTENCY AND UNIT WEIGHT
SYHMBOL DESCRIPTION. fEET seer | . B T T R E R S ' PCFE.
: BLOWS/FT. - % DRY WEIGHT
- vy £o Ro RO, s ]
7 T ” 2 ;
TS T an e :
P :
P 2t
H H 4 :l
3 Do 1 ]
. 5 ; L-d nte M‘}
: Lo E#GHN‘SN (’mr;:,:aaws St }‘!-(}v ,}{4}:{ i.'f
: T
3o 1
> :
: 3
3 -
¢ gy hyepns Sas 5 1 ¥ -
3 o LS 107 274 ] LT RTARTR AL A , H ?
: ; ; S 3
¥ ; :
3 e v Cupies 4 FCman T FAsecd ¢ 3 i i
Besheas  Biovess BN e 10 : = voUHEE : F
5 . : o § 2 : ;
e rResERy - i ; > psasiasetae
: Sae = : t] HE
; ! 355 3 b
1 1 b 5 1 -
: : e : , :
e o :
? i
]
unn §
: S R :
o .
+ o4
: ;
vl > 5 -y ¢ 1
t 1o - ¥
: B = Rani £33

S 86

552

1
~
Wy




Order Na. ’“.as)'

Fcundaﬁon Engmeermg Dmsmn

Engineering Data Sheet for Borehole: ~ &

Project: Macacame Rivoe Benge Field Supervision: 7 fﬂi i
tocation: .'%fﬂc:zm Reviee Hamisg it 40 Mrs Whes i Hegnsr Driller: R Gucrawtimeas
Hole Location  $qr &ewme / Prep.: Po.o o

Hole Elevation ond Datum: #0-5 Damu Tar true Aaoi 5 = 3 Atosc iz Bs> . Checked:

Field Work Begun __ EUSJSE Ended...... %Y ... Date: a?f{;’if

cmBOL DESCRIPTIGH ELEV, DEPTH STEENG?N AND P‘ENE}’RAWOR RES[STANCE
' : FEET 1peEr
BLOWS/FY,
: o S R . TR (o2 |t
s : g to- I 9 I ™Y
R 7
[ . s s ) -
SR Chatio,y  Swwwmihr Sur S Fur Gy Biis == B
2 N pes £5?
[ t
yod ‘o
i SER
{
S } +
® | - : e
i # - +1
{ﬁ.i CARLd e 2@7&:&;(&: 7 1 T 8.
: z T T
| i tH
; Drase = .
-
; e e 1 =
; 15 4T : i anuin an ;
i n :
: : ;
: -
: T 1
aes
: < ++
$ )
: T
H m - -
: -
: =
e + =
e i b o :
A + b
. * i ¥
. Tt T s
) T i b
. o + T o
: 1 + :
: ] + 1> Tt
| e
| ;
{ t . i3
i i t
Brosocw  Foirs Swrsc o Trgman tn Lrayrg b = anan: ’ pan T
. 657 Tzeowsay ¥ .




B 57
RACEY, MacCALLUM Axp ASSOCIATES |

LIMITED
A COMPANY QWNED, DIRECTED AND OPERATEC BY

Consulfing Engineers
AND ASSOCIATED STAF,

MONTREAL VANCOUVER

ENG. M.ELC, PERG

£ELC, P ENG TORONTOC

TORONRTD DIVISION

. FENG 20 CARLTON STREET

Reference: S~500/T=833. 2 Avgust 1557.

Department of Highways of Cntario,
Bridge Office,

280 Paverport Road,

TOROHTO, Ontario,

Attention: ¥Mr F.I,Hewson

RE: SOIL CONDITIONS AT T
NAGAGAMI RIVER BRILG
HRARST, ONTARIO.

HE
E,

Dear Sirs:

In respense to your verbal request we accompanied you on
& visit to the above mentioned site on 18 July 1957, in order to
inspect the subsoil conditions.

At the time of our visit bthe excavation for piers at the
east side of the river was stopped, because of suspected noor
founcation conditions. The excavation was almost down to six
feet celow the river level and the soil at the bottom had a glossy
gelatine~like appearance.

AL the location of this excavation two borings, Nos.l and 2,
had been carried out in March 1956, showing the presence of a dense
silt at the elevation of the proposed footings. Furthermore, at
that location there appeared to be a perched water table below the
impermeable soil layers, with a head of about four feet above river
level. The casing of the borings was left in the ground and water
was 5till running from the casing at Boring No.2 at the time of our
visit.{See also our report S-500-501/T-258),

The excavation was drained by means of a2 sump pump and the
bottom was inspected, WUater only ran back in the hole at a very slow
ate, most of it coming off the ground surface out of the ahove
mentioned boring casing. The soil at the bottom appeared to be a
dense silt in a saturated condition. No boiling was observed, not
withstanding the fact that six feet of water had just been removed,
Some pockets of medium to coarse grey sand were encountered in the
silt.
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In our opinion, as stated at the site, the silt is in a
sufficiently dense condition to support the foundation loads rece-
ommended in our original report. Only if some coarse and granular
lenses prove te be more extensive than foreseen, some boiling up in
the excavation bottom might occur. In that case, drainage outside
the excavation to a depth below the proposed footing depth, by means
of well points, would be needed, If no water comes uwp through the
excavation bottom, swp drainage would seem to be sufficient. The
nearby borehole casing shoula be blocked with clay or concrete
however, to stop the flow of water from the surface into the excav-
ation. ‘

Briefly, the conclusions after our visit can be described
as follows:~

1. The silt at the bottom of the excavation is in a dense
state and could safely be subjected to foundation loads as recom-
mended in our report S~500-501/T-258,

2. The excavation can very likely be drained by means of
a8 sump drain, provided the inflow from surface water is stopped
by capping the adjacent borehole.

3. If unforsseen circumstances cause boiling up of the
silt at the bottom of the excavation after sump drainage, a well
point drainage system would be needed,

We trust that this will zive you sufficient information
and we thank you for tiis opportunity of having been of service
to yous. If there are further questions, please do not hesitate
to let us know.

Yours very truly,
RBACEY,MacCALLIIM AND ASSCCIATES LIMITED

J.d.Schoustra.
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