o de VcAllister,; ’ :
'Rpg_anal Bridge Planain& ”ugv&.,
Northern Rezion,

Nsrth,Bayl Cntario.

v?o“n,atiens Offi*eg

ATTENTION: , . DaTE:
BumFiLe Resl : M RESLY 78

SUBJELT:

?thDﬂT? N I

Atteched please Tind our scmnleterfaundatian
investigatlon report Tor the sbovs-mentlioned proisci.  The
report supersedes our origlaal roport FE2-F-103,

We belleve wyou will find the factual data and the
recomzend +tloms ia the report sufficlent for your purposes

Should any guaries ariss, plesse sontact this Offige.
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FOUNDATION INVESTIGATION REPORT
. o PRar
Proposed Crossing of Hwy. #ﬁﬁ&
#nd South § Hiver at Nipissing
Distriet #13 (North Bay)
W.0. 71-11 e:mé _— P";Zi&aé?nal

1. INTRODUCTION ,
A reaaest for a foumdatiew iqvesfiaa*ioq at the szte
of uh“ preacceé new South River aridﬁe at'ﬁ iﬂsing, wWas recelved.
from the B”iéxé Offices in & uwemo daaed uly 31, 1962, ;"~“ielé; 
investigation was sua”eauently carrled sut by this SECuIOH tcy

4»«1

Y
.

determine the suizoil c@n@itlnnstezist nz at the Site of the
new structure. The *SSQ*;S'ﬁf‘ihiskinVESaigﬁtiﬂn, ‘together
with laboratory findings, and recommendations pertaining to the

design of the propossd QSructure *ound tions were uontalnej in
Foundation Report #62-F-1073, '

In July 1971 =dd8itional barings were carried out at

the site. These were decaed necessary due to some changes in
the original proposals for the new structure. The results of
this additional field work have been combined with the originsl

work imto =z new report which is as follows:

lies on the south shore of Lake Nipissing. The t

’Jﬂ
:‘5
0

2 rolling naturs %ith occasional knobs result
cutcrops. cuth Hiver flows from east to west a

S
and ls roughly 90' wide and 10? deep, The water level of
gLy
it T the Tield ilnvestigation, was zbout 20°% bhelow
e

ding ground level. ine river banks are

coveread witn grass, bush and s few trees,.

Hny

L A



@

steel and conerete straﬁtﬂre, in generaily oor coa41tian.~v
b

pier footings have been undercut by erosion, The ney bridﬁe o

will be located some )3‘ to the east of the exlsting one,
The soil in this arga i3 of fluvial crimin, being
predcminnﬂtly fine sand.

3. PFIELD IY¥~¢iT’ ATION PROS fDHEEf ‘
4 total of 14 harin&s anﬁ 5. dynamic cane peﬁetﬁation o

w

gn
tiJ

tests was carried out at the slte, Bgrxﬁg,ﬁas auh eved by

means of cornventional dlamsndAé;illing,ggaig snt adaateﬁ{fa

s0il sempling purposes. Samples were recovered. y‘mpan‘
a 2" 0.D, split spoon driven into the. soil wmth a drlvi‘g e
of 350 ft.-lbs, per biaw; RO”k cores were obta‘ned yfmeans‘
of an- AXT core barrsl.- Dynamic cﬁnﬂfaen ration teSLq weroff
carried out usinz an energy of 350 ft,.-1lbs. per blow o aﬁvanaeu 
the cone. The locations and eleva tions of all boreholes are
shown on the accompanying Drawing é?l«ll&#éé, In addéition to .
the actual borings two X sections were surveyed at Sta. 363+30
and 36L+00 where bedrock was outcropping. These are shown on .
Sections C-C and D=D respectively of Drawing #71-110454,

mples were classified in the field before beling ‘
trans po*teé to the laboratory, A careful visual examination of
the samples was subseguently carrisd osut in the laboratory as
a result of which it was decided that further festing was

unnecsssSary.,

ep
of silty fine sand, silty clay snd sand and gravel, overlying
granite bedrock. The boundaries of the dif n t
own on the accompanying borelog
port. The sstimated straiigrsphicsl ¢
1-110462 are based upon this information, From ground level
es o

downwards, the various scll i3 ntered are as follows:

"U

ssvc}



L. SOIL TY?MS o uczu ﬁITIOF : {contid) ...
h“l)f S5ilty "ine maqﬁ

The ma»erial from this deposit consists predominantlv

of fine sand with a small percentage of partlcles W
311t and clay range. The depth of the depo it vari
10* in B.H. #1 to about 35' in B.H. #8., &t tandard p
tests gave an average *N' vzlue of sbout 5 blows pe
showing the materisa

1-to be ig a loose state
L,2} Siity Clay:

ithin the -
es from abau*
enetratisn

T foot ‘

A deposit of silty clay with a very soft cansistency
was Tound o wi. srlie the silty sand laver descr*bed ‘above,

On the north side of the river, a depth of only sbo

ut. 3! was

observed whilst on the south side, the Eﬁic&ﬁess rapged: from

81 to 17', Traces of orgsnics were ebserved ﬁlthxn
on the scuth side, only.
h.3) BSend & Gravel:

A compact deposit of fine to coarse sand

‘the depOQAt

and -gravel .

was observed to underlie the silty eclay stratunm. The d°3681t

averaged about four feet in thickness. Standard pe
gave 'N' values ranging from 13 to 34 blows per foot

L.4} Granite Bedrogik:
Bedrock at the site was found t¢ consist
gnelss, with the upper contact varying between elev

605.0 and 647.0. Varistion of the upper contact ob
ad jacent borings, showsd the surface to be sloping
with slopes as steep as 2:1. In 211 borings other
be
1. vtensive fissaring and weathering was noted in

ot
o

#12, the rock was found enerally sound. In

m

} Groundwster:
During both periods of field inwvestigatio
level 1w the river varied between s’ ~vation &46.9 &
6L9.4., Water levels within the overburden ranged f

-~

E46.5 to elevation 655.2,

& w e e e

detration fe sts

of granite

atl

O
U)

sarved in
than ﬁ? and
B.E.'s @ and

the rock cores,

n the water

d>
ol
Y]
ot
Loae
(=}
ol

and el

rom 2levation

A




ISCUSSION &
5&1}"

BECOWENDATIONS :
GCeneral: Lo o ,
It ts prcoosed to construct a new threewspaﬁ bridge
at this locatlion. The new Ceantre Line will,be«locatedgacqut,,n

50" east of the existing one. On the north approach, shallow
outs and fills up to about 10¢ will be required. Subsoil at
the site cansﬂ355 of - deaoéits of loose sflty'san@ Sﬁf€ silty
clay and campaﬂt sand end zravel underlain by g“&hlﬁ& gneiss ‘
bedrock., . Depths to bedrock ranged from zero to about ?G*-belcw‘ ,7'
ground leval ‘ ' o

5.2} tructure Wcaﬁﬁat¢9ns.

- The ibvestigation has shown the. suoseil at this7’
to be in & loese conﬁition and unsuitable zar the su”gaﬁ‘
spread footlngs ‘from an economical viewpaln Et is tv‘;,_
recommended thaﬁ piled ?Gaﬁéatioas be used to support the .
proposed st*uctnre eXxcept fo* the north pier Wbiﬁh sbaalﬁ be :
founded directly on bedrock,  For estimatlng-gurnosas,fbeurpcht
elevation may be interpolated or extragolated from the sec ibnf
shown on the scoonpanying Drawing %gl-;~,w6ﬁ. ‘The desizn ;o”ﬂs'
to be used will be dependent on the plle sedtlions adog%ﬁﬁ agd‘ ‘
may be ac high as 95 tons in the case of 12 BP @ 74 steel 'HY
piles. Because of the sloping nature of the bedrock surface,
the piles for the north sbubment should be keyed into the becrockf’

to prevent sliding of the pile tips. In the case of steel 'H'

piles, a8 method of chiseling the pile into the bedrock until =& Z
satisfactory contact area is achieved, should be adopted. Oslo .
points may be Titted for this purpeose. The precedure to be ;

hnigue, Vol, VII, page 73, 1857,

i
followed is outlined in Geoi

o~

2c
and also in our Foundation Report #61-F-117,

15

It pile caps are formed below the ground or river water
level, 2 dewatering scheme will be necessasry. If sheeting ts
used for this, it should be driven to a depth below the Tooltlng
base egual to the height of the prevailing water level above 1it,
The sbutments should be constructed withln the approsch fills

with the slopes protected uwhers necessary, by rip-rap.

ccc-_s




e DISCJSQIOM & RE 2353?'10N8~ {contid}
5.2} Structurﬁ Wauﬁéatfen {conttd) ... : :
The south pier will be founded on *elative?y short pileg d”ive‘

through loose fto compact sand. 1If goouris CQﬁSiGE“ed to bg

a problem here, it is recommended that the pler cap be surrcaﬁ&gnjr
by sufficlent rip-rap to prevent scour bocarring. This point
should be checked with the Hydrology Eagineer. ’,7
411 pile caps should have a ninlmum of 6 ft, cover
for frost protection. A

With regard to the unorth pler IOOtiﬁg, the surfacencf’w

the bedrcck varies from elevation 643,7 te slevation 681,2 froom
the north to the south edge of th@‘fcoting:respaqziﬁely; ~?h 
water level in the river is controlled by a séries;gf dams
operated by Qataricgﬁgﬁrs and during the gérié§rafﬁinvéatiga_g”"
yaried fronm elav&ticm‘é&é 9 to elevation 6494, ~Hekce; there:

could be in the order of 10 fﬁef of water ezisting abova ibe basek
of the footing at the time of consiruction.,  Due to the 0&5?y

fractured nature of the granite gneiss bedrock there will befg

problem dewatering ths working area within the confines of the

VAl

ae?ferdam, This condition may be corrected by pouring tremise
conorete over the working ares to a helght sgulvalent to G.&§ : 
the helght of water above the base of the footing. Design loads
for this footing may be up to 20 t,.s.f. for footings founded
2 ft, or more below the surfsce of the bedrock.
5.3} Structure ispprosches:

Mo stability problems are anticlipated with regard te
the proposed cuts and fills provided standard 2:1 slopes are
adopted. Topsoclil stripping should bhe carried out in accordancs

with D,H,U. standards.

The field work was carried out during the period of
fugust 2b ~ 28, 1962, under the supervision of Mr. I. Holubec

end during July 16 - 28, 1971, under the supervision of
]

AY

csnsnal




6. MISCELLANZOUS: f{cont'd) ...

Equipment used was owned and operated by F. E.‘Jehnstéﬁ'

Drilling Co., Ltd. in 1962, and by Canadisa Longyear Ltd, in

1971, . | ' :
Tnis report was prepared by Mr. G. Allen and

Mr. K, G. Selby. ‘ | :







DEPARTMENT OF HIGHWAYS. ONTARIO

Podi

FOUNDATION SECTION

RECORD OF BOREHOLE No,

MATERIALS & TESTING OFFICE Gl ‘ anl
WP 2h-£0.01 » BORING DATE - August 2l 1962 D e _ COMPRED BY 15
DATUM jecdetic BOREHOLE TVPE "vlmjth?;zcwijfz.;z IR S : , CHECKED By
y : V ; o DYNAM{C PENL‘IRAT{ON RFSisrAmcsi i ‘u@um LIMIT mmw;_ ‘
SOIL PROFILE | sAMPLES | QLO\,\,SFO? Gk i " L ATIC UM —— s
o 8l = 2. b0 - 60 8{3 100 WATER CONTENT——g | bl
= & o SHFAR STRENGTA ps F. T W Z2 L REMARKS
N N » SRRt i ‘O""'"""”‘ ‘““"* e : i o
ELEV. DESCRIPTION % %‘ & E4d 1o uncoNFINED # FIELD VANE TR R
DErTH %1 21w | & | ® QUICK TRIAXIAL X LAB. VANE 1 WATER CONTENT % | ¥ ‘
657.Q Ground Level o = o | : y ‘ Jrcrlorsasicy
.0 Y g ‘ :
511t, Fine Sand AR
, o : gng .
| Loose B B b 6501y o
awro ' L feom
10687ty Clay %% W N ‘?g“i’;;{gn on
Aol Very Soft
13.0 filiy Sand with soms [4i®
v 5 and & gravel. (9 3 | 85 | 27
439,17 {‘rww ach ;“ 6o X, : ; - ; -
17.3 | End of Borehole ¢ ' ; o
Probable Bedrogk g : i
630 |




MATERTALS & TESTING
108 71-120L6

WP 2lLW69-01

DATUM Grodetic

DEPARTMENT OF HIGHWAYS- ONTARIO
QFFICE

LOCATION

BORING DATE

R E CORD OF BQRE'HOLE

Sta.

)63 + 37 ofs 3 Rb.

No. 14

 ORIGINATED BY _

~A11Q&»”5 1 ,2};1, l?ﬁ 2

COMPILED BY

HS.

FOUNGAT!ON h%CT:Q

e
B

‘4"\'
o)

CHECKED 8Y

BOREHOLE TYPE D\*‘l'mc cm; : f‘ew &

‘ DYMAM%C PENETRATIDN RESRSTA\JCF

Wi

LIQUID LIMIT

Probable Bedrock -

SO PROFILE ~SAMPLE§‘Q5 i BLOWS/ k : ™ LGB ¥ )
of o1 gl = h‘q _Bo Be 100 WATER CONTENTm--w LE
&) & oY SHEAR sTRmcaTH PSE we 28] s
ok - AT Seh » | ’
&_E.y. DESCR}?T!QN e %?_ g :f, S Fo UNCON&NED ’ FOFIELD VAN§ f—*—-—--%-—m.——! | dg‘g
DEPTH ' ;ﬁ ‘% o % e 5;' ‘® QUICK TRIAXIAL % LAB. VANE WATER CONTENT % ¥
£56.5, Ground Level ol | a| @ | ‘ P.CFIGRSASIC
0.0 ' k
650 Hes
640 ;7
R
631.6 | B <§
‘ 2h.7!1 End of Cone Test 423‘ 630 Hersal




DEPARTMENT OF HIGHWAYS- ONTARIO | RECORD OF QOREHDLE |

MATERIALS & TESTING OFFICE | No. 2 FOUNDATION SECTIO
o 7l-110h6 LOCATION Sta, 363 + 36 o/s 1Lt Lt ORIGINATED BY
WP, 2h-£0.01 BORING DATE _ August 2L, 1562 COMPILED BY _
DATUM Geodetic BOREHOLE TYPE Washboring CHECKED BY
’ D‘!NAM?C PENE?RAT}ON RESISTANCE LIGQUID UMIT ¥y
5 19l = N G T WATER CONTENT——— s &
eLE = % ol g Y | 5HEAR SIRENGTH PS.F ep @ Wy g,% RERAARKS
ELEY. DESCRIPTION o3 B R . O UNCONFINED -+ FIELD VANE o
DEPTH o % bl g x & GQUICK TRIAKIAL 'x LAB. VANE WATER CONTENT %, ¥ ;
656.1] Ground Level o s m; L LIGRIASLE
0.0 .
650 JEhv.6
541ty Pine Sand 7L from
chservatic
Loose in borehol
6ko.
£37.1 .
¢3r | Silty Clay. Very Soft /]
2;.& Srley Eand WwithH S0mB Langs
632,71 coarse Ea.k gr. Comnadia:
23.k Bedrock /"% 1 | RBC ‘ |
(Graﬁit@) o RO 630
626.6 -
29.5] End of Borehole
620




126 (REV. 1964

DEPARTMENT OF HIGHWAYS~ ONTARIO

WP,
DATUM  OGeodetic

chfo.ny

RECORD OF BOREHOLE

MATERIALS & TESTING OFFICE ,
JOB _71-110k8 LOCATION Sta, 363 + 64 ofs 1T Rt

BORING DATE __ Ausust 23, 1962

FOUNDATION. SECTION
ORIGINATED BY '
COMPILED BY

123

BOREHOLE TYPE %f‘&i‘;hbminw

CHECKED BY

13,
2.
:

LIQUID LIMAIT e Wy

- , ToYNAmMC PENETRATION “RESISTANCE | §
30U PROFILE MM | o |Blows/FoOT ~ ~  FPLASTIC LIMIT——=w, >
N 9l = l WATER CONTENT—— et
bl B Dt R SHEAR smsmsm P‘iF Wi 2EU L vapee
ELEY Sl el ow|os . RO L 2% REMARKS
P DESCRIPTION ol S e ) .| © UNCONFINED  + FIELD VANE 5
DEPTH X 2| E| 3| & | e ouck manaL x LaB. vANE WATER CONTENT % | ¥ 1 :
655 .91 Ground Lev el o B @ P.C.EIGR SA Sl,%
0.0 T ( b
$1lty Fine Sand BRI
Loose to Very Loose || -ls—rea s €50 o g5h8.Y
Y . G & s "L from
F":g'f S 3159 110 ohservatior
.2 Redrock :;;% L ne 1 berehole:
' {(Granite) S s M 3 rel A
&0, 2 5 | RC
15.7| End of Borehole 640

630




DEPARTMENT GF HIGHWAYS- ONTARIO ' | R E CORD | QF BQRE&‘;OLE

MATERIALS & TESTING OFFICE No. POUNDATION' SECTION
JOB 7111746 LOCATION Sta. 3% 5h ofs hvy Lt O‘R!G!NA‘TED‘BY .
WP 2hef0.01 BORING DATE  August 23, 1962 COMPILED BY
DATUM Goodetic BOREHOLE TYPE Wa.shbomm CHECKED BY
TovnAmIC Pmmmt@u RESISTANCE | LIGUI B UMIT iy
SOIL PROFILE SAMPLES | BLOWS/FO L BLASTIC LIMIT —— e .
= ol z 1| : WATER CONTENT-mm v
=1 = g -4 SHEAR $TREN(7TH 94 F e B e W, ; Sé REMARKS
ELEV. DESCRIFTION sl 20 8 2] | o unconrined  + riELD vane ‘ S =t
DEPTH é > > g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % '4
5567 » & o ‘ “ ' irc. kElors SASLCL
0.0 : e
cIATEs TE
$ilty Fine Sand T T 6% wyﬁéhf}.B
Loose to Very Loose |- -I'§~ 185 17 ' L fron
‘ bhservation
o fin vorehole
17.5 Sand and Gravel 814 ,
5
£, .8 Compact P S ST I )
2e.2 Bedrock N
(Granite) 5’3 & | re
629.7 630
27.01  End of Borehole
620




. 126 (REV. 1969)

DEPARTMENT OF MIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE

No. 5

FOUNDATION sscrsmi
|

Jo _71-110h8 LOCATION Sta. 365 + 01 ofs 19! Rb. ORIGINATED 8Y __ g5
WP, 2hefan0l BORING DATE  Aupust 27, 1969 ‘ COMPILED BY S
DATUM _ Geodetic BOREHOLE TYPE Washhoring CHECKED BY
) DYNAM&C PENEIRAT(QN Reszsw\sc& TLQUID UMY ———w,
SOIL PROFILE _SAMPLES _ |« lBlows/To0T LpiAShe LT w, N
5 ol 7 g0 o ho M 80 100 | WATER CONTENT——w witl
o o Q1 O [SHEaR STRENGTH PS.F. ‘ Low oy ow =21 Remans
ELEY DESCRIPTION Sl 21 B 8] L | © UNCONFINED & FIELD VANE ‘ ¥ |
DEPTH = ER e g 51 @ QUICK TRIAUAL X LAB. VANE WATER CONTENT % Y
655, 5 Grouwnd Lavel @ @l o 1000 2000 P.C.FIGR SA-S1. Ci
0.0 e
n' TR 65{'}
511ty Fine Sand R IO T - 4 .
¥ . ;;gjhé.f;
5 ; T
Leose 2. |83 1 YL from
Hhl . , Bservation
, 7 in borehol
1.5 // TSSTC3] 6o Tl in borehole
S$ilty Clay ?
with traces of organich/ [l S8 1 +7.0
Soft To Firm /?‘
27.5 Badrock i’{\\
623.5 {Cranite) 2|6 |BC efijsal
32.0f End of Borehole
£20




;'; ’FG:Rf’ﬁ 'QDMMT“Zb (QEV. \969) E

DEPARTMENT OF HIGHWAYS~ ONTARIO

RECORD OF BOREHOLE

MATERIALS & TESTING OFFICE FOUNDATION. SECHON
JOB 7111046 LOCATION Sta, 3k + 97 ofs 19! Li, ORIGINATED BY
WP, 2h£0.01 BORING DATE  Aupmst 27, 1942 COMPILED BY
DATUM Neodetic BOREHOLE TYPE Dynanle Cone Test CHECKED BY
: DYNAMIC PENETRATION  RESISTANCE | LIQUID LRAIT — W
31 PROFUE SAMPLES 1 o, |BLOWS/FOOT —— ~ PLASTIC LIMIT———w, -
5 COF oz L 8o koo fo  Bp  1po | WATER CONTENT——w e
o 1 O ISHEAR STRENGIH PS.F. wo o 4w 52
ELEY. DESCRIPTION [ % gf % R A+ UNCDNHNED + FIELD VANE A : mC)
DEPTH X 2 2| 2] e Quick TRIAWAL x LAB. VANE WATER CONTENT % ¥ ;
656.5]  Ground Level o 5| @ P.C.EIGR SA SLCL
0.0 : o §
650
640 |
€30
£27.6 L
gol, 51 Prebable Sand & Oravells - -
32,¢c| Bnd of Cone Test a Refus4l
Probable Bedrock
620
|




126 [REV. 1949 UL T APLQEATHON
L DEPARTMENT OF HIGHWAYS~ ONTARIO N =
i e IR, 8y 7 £y s
MATERIALS & TESTING OFFICE O" 5OREHO£ NG, FOUNDATION
. LOCATION apromE, o ORIGINATED BY
_ BORNG DATE e el COMPIEDTRY
 BOREHOLE TYFE o L CHECKED BY
SARMPLES
o T e Lt
b Foe = S
) g 8 ;
b gl e 8 [SHEAR STRENGTH &
R ool
L 3 O Gl D W ANE
;ﬁ b o Py
il S MR =1
v Y
i
;
i
! ¥
i
;
i
i
' i |
I | |
.
| i ; j
| |
i
i i L

20
Vi f STRAIN AT FATLURE
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126 {REV, 1969

GEECE RE\PDR%N SO EXPLORATION

i CDEPARTMENT OF HIGHWAYS- ONTARIO
MAATERIALS & TESTING. OFFICE

LOCATION:

RECORD OF BOREHOLE Mo s

© FOUNDATION: SECT

. ORIGINATED 8Y _ 35
" COMPLED BY:

,’5

Geound Tewel

BLOWS/FOOT.

1ty Fine a:md :

Very Loos

te Conpact

Sty oay & eIt
Stratiriea

Borehole

A ORRVEYTT
Nevy Dayipe

i

< 5. % STRAING AT FAILURE 5




r RTMENT OF HIGHW
- MATERIALS & TESTING
OB __T1-110h6

OFFICE

CLOCATION

WP 2h=f9.01

DATUM Gendetic

~ FOUNDATION SECTION}

BORING DATE _ Jul

COMPILED 8Y

BOREH{DLE TYPE Drsll ?!’ Caﬁr‘uf N

ORIGINATED BY

CHECKED BY

o SO PROFILE

DESCRIPTION

dstrarrior]
NUMBER

: sgwm;éé

TYPE

%Mfmq :

; :s;a;E v JSCAzs

, UQUD LWM

m’mm, gﬁb%mmmm RESISTANCE. 3

e

TPLASTIC LT

5 "§AQ STRENG?H PS F

f&sm VANE
XLAB. VANE

*3 bMCE}NHNEQ
ﬂ QUfCK TRMXML

: WAT’:R s:mmm‘fww

s

Wp W oW

WATER CONTENT %

REMARKS

BULK
DENSITY

\_.{

D
4N
o

Téwiamsn in :é L.

.u‘ 'g

during be‘wmg

AGRSASILCLE

s

2

H

M~
=

Water

[F%]
¢ vigi)

Ii’

Granite Cnelss

Badly Fractured

NN
7
o
S
%
it

P
&
3

b

\rt

a%

50%

6Lt

630 |

End of Borehole

620




DEPARTMENT. OF HICHWAYS= ONTARIO ;

l MATERIALS & TESTING OFFICE T RE“CQRD AL BRIRERILE - INGL 10 . FOUNDATION SECTION]
t JOB _ 7i-110L6 ; LOCAT’!QN’ Sta, ‘1("? + 60 ofs ,15‘:_'};.3,, BRI . ORIGINATED 8Y _ %A
| oWk 2b-E9-m1 BORING DATE __ July 20 & 22, 1971 - o COMPLED BY
'E DATUM __ Geodebic __ BOREHOLE TYPE Washboring, drill BX Cauvw R ’ CHECKED &Y
1 M , re DYNAMIC PENcT&Aﬂ@N RE¢ STANC:E { LIQUID LIMIT e 1y
| SOIL_PROFILE - 5*“"‘&9155.5 w |BLOWS/FOOT , | PLASTIC LT~ -
| 5 - =2 g EATER CONTENT—— « = :
| O L dode bot il , =t :
| ELEY DESCRIPTION sl g bl R .| o unconringD e RiELD vawe | T © i
| DEPTH =l 212 Z1 2 | © QUICK TRIAXAL X LAB. VANE |  WATER CONTENT % ¥
‘ = , , , , .
; e @ rCElorsasicil
£ : |
" Veriati on in W.L.
i £L8 .30 L durine borine
CI AN D) : § — il
1 oot ==
Water =
— 640
£37.8 ot
10.58 :’;/ 1 83 3
8ilty Clay 12 188 (=
Soft to S¢if ~
G ST
17, Boulders Lcdlf
ko8 o] Dowiders A ) | axrfusg| 630 ' -
19.5 Granite Gneiss % . ) '
77 Badly Weatbered Pl 5 | AXT| 30%
T 9hR
Badly Fraciured 6 i
£20.8 7 1 AXT 754
27,50 End of Borehole 620 5




osmmmzm oF H:G V

MATERIALS & TESTING OFFICE

FOUNDATION SECTION]

ORIGINATED By 0G4

Jos _71-110L6 LOCATION _ /s 141 BE.
WP 2h-A0.01 BORING DATE i, 1971 COMPILED BY
DATUM __ Ceodetic BOREMOLE TYPE Uavr“nrmm BX Cazing CHECKED By
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "W': - THE NUKBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
P2 INCHES INTO YHE SUBSOIL, DRIVEN 3Y MEANS OF A 130 POUND HAMMER FALLING FAEELY A DISTANCE OF 30 JHCRES.

DYRSWIC PENETRATION RESISTANCE : - ThE NUMBFR OF BLOWS REQUIRED TD ADVANCE A 2 INCH, 5y LEGREE CONE FITTED
TC THE END OF DRILL RODS., 12 (NCHES INTO Tho SUBSOIL, THE DRIVING ENERGY 8 ING 350 FOUT POUNDS PER BLOW.

DESCRIPTION OF SCGIL

THE CONBISTENMCY OF COMESIVE BUILS AMO THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S0IS ARE DESCRIBED
IN THE FOLLOWWNG TEARAMS : -

CONSISTENLY N BLOWS/FT ¢ LB./SG.FL DENSEKRESS ‘W BLOWS / FT.
VERY SFT o - o - 280 VERY LOOSE 0 -4
5077 z -4 250 - %00 LOCSE 4 - 10
Fiam a - 500 - 100G COMPACT 10~ 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF B - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 5000

TYSE O SAMPLE
S8 SPLIT SPOON T W, THINWALL OPEN
WS WASHED SAMPLT TP THINWALL PISTOGR
aw BURAPER JUTKEY SAMPLE G.8 CESTERBEAG SAMPLE
28 AUGEN SAMPLE FS  FOIL SAMPLE
€% CHUNK SAMPE RC  ROCK CORE

87 SLOTTED TUBE SAMPLE
PR SAMPLE ADVANCED HYDRAULICALLY
P DAMPLE ADVANCED MANUALLY

SOiL TESTS

Qu UMCONFINED COwMPRESSION LY LABDRATCOSY VANE
< UNDRAINED TRIAXIAL Fy FIELD VANE
Gru CONSOLIDATED UNDRAINED TRIAXIRL < LONSOLIDATION

Q¢ DRAINED TRIAXIAL E SERBITIVITY



ABBREVIATIONS USED IN THIS REPORT

SOiL PROPERTIES GENERAL

¥ UNIT WEIGHT OF SOt {BULK DENSITY} ks = 31318
ER UNIT WEISHT OF SOLID PARTICLES 2 BASE GF NATURAL LOGARITHMS 2-7i83
Ve URIT WEIGHT OF WATER log. @7 or ing NATURAL LOBARITHM OF &
Vs UNIT DRY WEISHT OF sl {DRY DENSITY) loge OR 10g @ LOGARITHN OF g TO BASE 10
£
¥ UNIT WEIGHT OF SUBMERGED SO § THAE
¥ CCELERATION DUE TO GRAV!
el SPECIFIC GRAVITY OF SOLID PARTICLES G v —% 2 ACCELERATION DUE TO SRAVITY
Ve 1Y VOLUME
VRID RATH W WEIGHT
o POROSITY M MOMENT
WATER CONTENT F FACTOR OF SAFETY
S, DEGREE OF SATURATION
Wy LIQUIT LIMTT o "
S/RESS AND STRAIN
W PLASTIC LIMIT e
[ PLASTICITY INDEX o PORE PRESSURE
g  SHRINKAGE LT 4 NORMAL STRESS
i -
w W o NORMAL EFFECTIVE STRESS { ¥ 1S ALSO USED
i LIQUIDITY INDEX = L4 58 )
Is ¥ SHEAR STRESS
, - 3 LINEAR STRAIN
fe CONSISTERCY INDEX » —h N \
ip v SHEAR STRAIN
VO RATIC IN LOOSEST STATE v POISEON'S RATIO { [ 1S ALSC USER)}
¥OMD HATID N DENSEST STATE E MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
e -e G MODULUS OF SHEAR DEFORMATION
DENSITY INDEX o —H8E =
€mox ~ € min K MOOULUS OF COMPRESSIBILIY
RELATIVE DENSITY D, 1S ALSO USED i COEFFICIERT OF VISCOSITH
h HYBRAULIC HEAD OR POTENTIAL
& g RATE OF DISCHARSE EARTH PRESSURE
¥ YELOGITY OF FLOwW
i HYDRAULIC SRADIENT d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
k COEFFICIENT OF PERMEASILITY OF PRESSURE
j SEEPAGE FORCE PER UNIT VOLUME 5 ARGLE OF WALL FRICTION
~fe 4 DIMENS ONLESE COEFFICIENT TO BE USED WITH VARIOUS
My COEFFICIENT OF VOLUME CHANGE 'm suwmssﬁ i OEXPRESSIONS REFERRING TO NORMAL STRESS
oM WALLS
ey COEFFICIENT OF CONSTLIDATION
Ky COEFFICIENT OF EARTH FRESSUARE AT REST
Ce COMPRESSION WDEX » —— B8
Alogye O
1 . FOUNDATIONS
Ty TIME FACTOR = %%—- {d, "RAINAGE PATH } T e
B BREATTH OF FOUNDATION
U DEGREE OF CUNSOLIDATION
L LENGTH OF FOUNDATION
Ts SHEAR STRENGTH
-~ o DEFTH OF FOUNDATION BENEATH GROUND
¢ EFFECTIVE COHESION } o _ e )
INTERCEET DN TERMS of N CIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
, ] TO SPECIIC GRAVITY., DEPTH AND COHESION ETC. IN THE
o o = . EFFECTWE STRESS .
# EFFECTIVE ANGLE OF L ) FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | 7,2 ¢ + o tan ¢
OR FRICTION J ke MODULUS OF SUBGRADE REACTION
oy APPARENT COHESION
) iN TERMS OF
By APPARENT ANGLE OF TOTAL STRESS SLOPES
SHEARING RESISTAMCE, Te <o+ & ton ———
FRICTION t=Cy¥ T !
or 0 -j H VERTICAL HEIGHT OF SLOPE
¢ LENT OF 8
¢ COBFFICIENT OF FRICTION o DEATH BELOW TOE OF SLOPE TO HARD STRATUM
Sy SENSITIVITY

k-4 ARGLE OF SLOPE TO HORIZONTAL




perarTmENT & TRANSPORTATION AND ’CQn-Mumscmmus

MEMORANDUM
Mr. A. Stermac, FROM: structural Office,
Principal Foundation Engineer, West Building,
Room 107, Lab. Bldg. Downsview.,
ATTENTIEN: PATE . November 25, 1971.
Tur FiLe Rer. iN REPLY TR
SuURSEST

South River Bridge 8 Nipissing Village,
W.P. $#24-59-02, Site #$44-138,
Buy. No. Sec.Rd.654, District 413

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

ﬁ convenisnce.
. ~ P
'S ¥ ;_f’ {
;‘//;ﬁ/”gq, el
/,/’ . -
C.8. Grebski,
Structural Design Engineer.
C8G:sx
attach.

C.C. Foundation Office

l L8 Bevisidaks |




ATTENTION:

Dus FiLe Rer:

Tor M, K. Selby, FRoM: K. ¥W. Inghsm
Sup. Foundation Enginseer.

IaTE: Septenmber 28, 1971

{M REPLY TO

BUGUECT:

ahtaﬂn&a fram egch borehole,
Hale«ﬁa;;i
6h1.2 to £33.2: gran@t&vgﬁelss, gensrally fresh with oee 3.
weathered sectlons; modsrately fraatuweé 6h1.2 bo 6377, baaly

fractured 637.7 to 633.2.

£33.2 to HL6. 5 granite gneiss; albtermating fresh and badly

weathered sections; badly Iraciured throughout; appears fresh

O below this lewvel. ‘ '

Hele Ho.

FE e

Foundation Investigation 71~ South River

Bridge - Nipissing
The following is a brief descyaatlen of the Took

Bed?mck’at‘é¥i;2

Bedrock &b 631.1

631.1 = 628.9: diorite boulder

£28.9 625.8: granite gneiss; badly weathered and fractured
throughoutb.

625,8 0.8: granite gneiss; fresb; moderately fractured.

Hole Wo. 3 Bedrock at £29.08
£29.8 8.8: granite gnsiss: fresh, medsrately fractursd
throug -

Hole No., b Bedrock ab 643.7

&h3.7 - 38.3: granite gneiss; albternaiting fresh and weathered
section badly fractured throuvghout, probably locse in the
Upper ft.

538.0 1.8: granite gneiss: badly weathered; badly fractured.
£631.8 30.5: granite gneiss; moderstely westhered, fresh in the
lower ft.; moderate 1ractura pattern.



The irregulariiy of weathering and consegusnt

differential hardness combined with axtexzszve fr&ctur;ng may

have gzve}n rigse to the -sbnormality: o e P00 s

E. W. Ingham,
EWismv Geologlst.,




| REFARTHENT OF HIGHWAYS DNTARID 9
MEMORANDUM
Mr. A, G Stermuoc, Fram: Bridge Planning,
Principal Foundation Eagineer, North Bay.
_ Downsview,
L ArvenTioN: Dhave: May 6, 1971,
Qur Fre Rer. in mEPLY TO .
BusseoT: T —
Re: W. P, 24~69-01 Site 44~18 o ) B
. o - . . M N Xf TF - //’-s%;/f/ :
South River Bridge at Nipissing L Ve da VRO Ny
e s i oo -
Sec, Rd. #6054 Disirict £ 13 I
W. P, 248-88 Site 44-123
Magnetewan River at Katrine
Hwy, #11 Mstrict # 11

Attached are tweo prints of preliminary plans D=7040-PI and
D-7032-PI for each of the above structures. Further foundation investigation
is required at both crossings.

South River at Nipissing: A total of four further boreholes is
quired; two holes at each pier to determine the location of bedrock,

Magnetewan River: A total of twelve boreholes has been
suggested by the designer. I think only those boreholes on either side of

, Bwy. #11 should be considered, These should be adequate to give accurate
L bedrock locations,

I have discussed, with Mr. Saint, the stability problem in filling
the existing crossing at Kairine and am forwarding, with this letter, a plan
and profile showing the location of the hareholes he has suggestod,

I would suggest that the South River work be done first as the
loeation of the structure muy depend on the location of the bedrock at the

mite,
Cy L K
F e« et T -
ALt Gdee G -
A St
JCMclAlbn J. ©, McAllistier,
encl, Regional Bridge
Planning Supervisor,
g L, U, = 1N, Sount

§1
ri




Hr. &, §. Stersac,
Frine gal,?@mmﬁ&*i@a Brgr.,
Foundation Section,

L. Kleinsteiber, Getober Lk, 1962,
Brides Liaison Ener.

Be: D.H.O. POEDATION INVESTIGATION SRPORT -
Proposed Qrﬁasiﬁg &% %@u&m.ﬁivar aug
z&ﬂﬁ“hi? Boad at Hiplssing, Lot 13,
Com. X, Twp. of Hipissing istri@% of
Parry Scupd {(District #13)

W Q#; @*F“lﬁ,} Rl "*éeg{wa 3"%““‘“%‘”{;‘10

Attached, we are fepwerding to you, our detailed

fommdation investigafisg %ﬁ§ﬁr* dealing with sxisting

Fte

zubgoll conditiony &t the sbove structuré slte.

441

We believe you will fipd the factual deta and
F@ﬁﬂwﬁﬁﬁﬁ&ti&n@ contained therein, adegusts for veur

fatvre design work. Should thers be any gusries com-

cerning this project, plesse fsel free to contact our

O POTHDATION BEOE,

sor Hessrs. £. M. Tove (3}
4o Pol mw&rﬁ %“ &, Stermac,
J. H. xwz:k IHCIPAL !‘*‘"@"é’f\‘”’ ATIOH BHGR.
. ?. Hsin
A. Watt

Materials & %@ﬁﬁaygﬁ ?wisimﬁ*,~,“
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tructure Foundations,
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FOUNDATION

w
=

1or

Proposad Crossing
and Township
Lot ‘13, Con.
District of

W.J. 62-F-103 -~

INVESTIGATION

Scouth River
J'pissing,

of Nipissing,
ound (Dist. #13)

»'«J. 32‘1‘"‘62 910

1. ZIETRODUCTIO
& regu T
of the propos

received from

A Tield investigat

Seetion

together with laboratory findings,

the new &

1og

")
perg
g
I
e}
FH

ed new South Eiver Bridge at Eipissing, was

B SITE:

the south shore of Lake Nipissing.

I occasl

i
@
£
Yobe
ﬁ

1y 907 wide and 10' deep.

ot
;.4.

urrounding ground level.

bush and a few trees.

ently carried ocut by uhis

to determine the subsoil conditions existing at the

est for a foundation investigation at the site

the Bridge Office in a memo dated Juiy 31, 1962.,

tructure. The results of this investigation,

and recommendations pertaining

ng paragraphs of this repori.

cant’de

the proposed structure foundations are cantain&&fj

i1s located in the Village of Nipissing which
The topography is
onal knmbs resulting from bedrock
The South River flows from east to west at this point
The water level of the

me of the field investigation, was about 20' below

The river banks are covered

!12 LK



¢ existing bridege is 2 single lane, three span
steel and concrete structurs, in generally poor condition.

The new

3
®
]
'aJ
[0}
=
oy
o
&
ot
;..JA
ja}
g
4]
oy
Qo
4
o
o
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1]
et
e
]
5]
&
£
s
(j‘
L]
]
Ly ]
O
141
E;a
g
2

bridge will be located some 50' to the east of the existing

The soil in this area is of fluvial origin, being

A total of & boringsand § dvnamic cone peneitration
tests was carried cut at the site. Boring was achieved by
means of conventional diamond drilling eguipment adapted for
scil sampling purposes. ESamples were recovered by means of

0.D. split spoon driven into thersoil with a driving energy
of 350 fi.-1bs. per blow. Rock cores were obtained by means of -
an AXT core barrel. Dynanic cone penetration tests were carried
out using an energy of 350 ft.-1lbs. per blow to advance the cone.
The locations and elevations of all boreholes are shown on the
accompanying drawing #62-F-1034,

Samples were classified in the field before belng

transported to the laboratory. A careful visual examinstion of
the samples was subsequently carried cut in the laboratory as a

.

result of wh

fuke

ch it was decided that further testing was unnecessary.

cont'd, /3 ...



Subsoil at the site was found to consist of deposits
of silty fine sand, silty clay and sand and gravel, overlying
granite bedrock. The boundaries of the different deposits are

.
shown on th

3
O
o
e
[¢]
o}
2]

hod
[\
U3

tat
‘,.h
ga
¥
]
4
[o9]
}“J
O
b

sheels in the appendix of
ne estimated stratigraphical cross sections of

Drawing #62-F-1034 are based upon this information. From ground

i

level downwards, the various soil types encountered are as

The material from this deposit consists predominantly .
of fine sand with a small percentage of particles within the
siit and clay range. The depth of the deposit varies from abous

10" in B.H. #1 to about 35' in B.H. #8. Standard penetration

ot
[¢]
{n
ot
F6)]
an

ave an average 'N' value of about 5 blows per foot,

showing the material to be in a loose state,

Q}
[}
‘3
O
w
34
ot
(o}
]
in
2l
r-ml
i
o
[¢)
et
g
“
Eo

ith a very soft consistency

was found to underlie the silty sand layer described above.

observed whilst on the south side, the thickness ranged from

8¢ teo 17', Traces of organics were observed wit hin the deposit

cont'd. VL
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& BOIL CONTITIONS: {cont'd.}

& GCrave s
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far
Sorad
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an

A compact depesit of fine Yo coarse sand and gravel

was observed Lo underlie the silty ¢lay stratum.

The depesit

averaged about four feet in thickness. Standard penetration

tests gave 'N' values ranging from 13 to 3% blows per foot. =

Bedrock at the site was found to consis: of sound

granite gneiss, with the upper contact varving between elevatlons

o
C‘.)-

#
o
ot
-
[
,-n-l
O
"

es as high as 2:1.

TVT ST OT AR S TR LTS
5. DISCUSSICN & RECOMMENDI

ETTORS
RS e

5.1} General:

05.0 and 640,0. Variation of the upper contact observed in

acent borings, showed the surface to be sloping erratically

It is proposed to construct a new three gpan bridge

at this location. The new Centre Line will be locatad about

507 east of the existing one. On the north approach, fills im

cuts and fills up to about 10F will be reguired.

site consists of deposits of loose silty sand, soft

Subseil

the order of 18' will e reguired., On the south approach, shallow

at the

silty clay

and compact sand and gravel underlain by granite gneiss bedrdck.

Lepths to bedrock ranged from 10! to about 70! below ground level.

conttd.

/5 ...




{conttd,)

shown the suhsoll at this location

structural value inadegquate fari 

It is therefore recommended

te support the proposed structureffw
be driven to bedrock. For estimating purposes,

bedrock elevation may be interpolated or extrapolatéd from the
sections shown on the accomranying Drawing #62-F-103A. The desif
v ‘be dependent on the pile sections adopted

and may be as hizh as 79 tons in the case of 12 BP at 74 stesl

‘HY piles. BEither steel 'H' piles or steel tube piles may be

e Tinal cheilce should be based on economical consider-

riving through the verbhrden should be relatively ﬁaﬁj
Flections of the piles should occur.
Because of the sloping naturs of the bedrock surface, the piles
should be keyed into the bedrock to prevent sliding of the pile
tips. In the case of steel fube piles, 2 suggested method is sas

Tollows: The piles should be driven open ended to the bedrock

iz~foot long dowel bar. The pile should then be Tilled
with concerete properly compacisd. In the case of steel 'H? piles,
a method of chiseling the pile into the bedrock until & satis-

fac® "ry contact area is achieved, should be adepted. Oslo points

cont'd. /6



%51

{cont'd.) ...

{contid,) ...

The procedure to be followed

ViI, page 73, 1957, and also

fat
]
€
m
ot
N

on are not recommenaed fcrj45

2

tarsl ﬁamdg@ éurzng driving

immediately on contact with the pedrock: an

tty of obtaining a satisfactory key

If pile caps are formed helow the wa?er Level, a
dewatering scheme will be ecessary. -If sheetiﬂg is usédufor &
this, 1t should be driven to a depth below the footing base |
egual fo the height of the prevailing water level‘abavé it.

This problem can be aveided 2t the pier locations by designing

the piles as columns and capping them at the deck level. The

abvulments should be constructed within the approach fills with -

¢t
o
in
t»a»—i
9}
ﬁ(\»j
[
]
73

protected where necessary, Dy rip-rap.

o stability problems are anticipated with regardé to

the proposed cuts and fills provided standard 2:1 slopes &rs

(‘)

adopted., Topsolil siripping should be carried out in accevdance

with D,H.O. standarés,

cont*d., /7 .




and gravel underlain

from 10' 1o 70¢

. A method of keying
n Section 5.2. Either

may be useo. The final

The field work was carried out during the period
¥r. I. Holubec.  This repori was written by Mr. XK. Selby

Eguipment used was owned andé operated by F.E. Johnston
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MATERIALS & RESEARCH DIVISION

RECORD OF BOREH
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DEPARTMENT OF HIGHREAYS aNTARIG

MEMDO ‘RA‘N'E! L? ‘M‘

To: My, A. Stermac,
Principal Foundations Engr.,
Boowm 107, Lab. Building,
BORH “‘#V.&.En P

&

rom: Yo L %eﬁlli%ter

Dare. Jmiy 33., 1962
Our Fue Ber. e

in rEFLY 0

Suseser: Hork Order 365”{33&".;.0}.5 u,,,i%}
South River Bridge, -

Lot 13, Con X,

Townasnip of ﬁlgzga ing.

4 foundation investigation is reguired for
the gbove erosgsing.

Attached please find two prints of site plan
B 11201 sh@wing the proposed al 1ggmsat and grade.
The structure here will probebly be three spans
having g toetal length of apprax*matexy 235t ,

j@i@- . In discussing this work with vou some months

s ago a cost of aﬁ;foxzma&e ¥ $1,500.00 was guoted
for the work. Tni. shouid be adhered to if pogsible
and the cost applied to the above Municipal Roads
Work Order.

-

- » . - -
f%}wégﬁfﬂ * m«.“ Aty
&

&y
g
&
e
&4

fa ¥
it

4. O, Hehllister,
for 8. Melombise,
Bridge Flanning Engineer.
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&0 £60 — NOTE —
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13| SAND TO SILT . T T DESIGN SERVICES . BRANCH — FOUNDATION GOFFICE

Compact k - N K )
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SUTY CLAY & Badly Fractured o . g
SILT, STRATIFIED - . HIGHWAY NO.____654 ist. No._13
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SECT‘ONS DRAWN S,R.chECKE 308 NO. 71 - 11046
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SOME DEFECTS IN NEGATIVE DUE

TO CONDITION OF ORIGINAL DOCUMENTS
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