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FOUNDATION INVESTIGATION
PROPOSED ST. JOSEPH ISLAND BRIDGE
HIGHWAY 548, DISTRICT 18
SITE 385-177, W.P. 98-66
NEAR SAULT STE. MARIE, ONTARIOQ

INTRODUCTION

William Trow Associates Limited have been retained by the
Department of Highways of Ontario, to supervise the rock drilling and
probing oparations and comment on the quality of the rock at the pro-
posed pier locations for the St. Joseph Island 3ridge near Sault Ste.

Marie, Ontario.

BORING PROGRAMME

The fiedwork programme consisted of putting down 20 berings
and 34 soundings at the proposed pier locations shown on the site plan
accompanying this report.

Because of the swift current in the open water channe
large steel barge equipped with four 60 feot spuds was reguirad to
maintain drill platform stability. A srall fug was asodsd

barge and for personnel transportation. Two standard hydraulic head

drillings were mounted on movable platforms on the barge, one at

(]

%}

O
-

end, to carry cut the action drilling and probing pro
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in order to ensure plumbness of the borings and soundings
& 8§ inch heavy-wall casing was suspended by a collar from the drilling
platform and allowed to project vertically downward into the water.

Drilling casings were lowered to channel bottom inside the heavy-wall

casing.

A1l off-shore and on-shore borings and probe locations were

established by D.H.0. survey crew, using stadia survey methods.

The drilling programme wés conducted as follows:
On-shore work: - June 11th to 14th, 1969, inclusive.
Off-shore work: - June 16th to 27th, 1969, inclusive.

On-shore work completion: - June 28th and July 2nd to
5th, 1969, inclusive.

OVERBURDEN AND BEDROCK CONDITIONS

The only significant overburden section occurring at this
site is ?iﬁited to the three northernmost pier locations, where a
dense gravel and rock fill has been constructed over the bedrock sur-
face as a rock base and extension of Beamford Island. At one point
the fill overlies a blasted bedrock section, where a low knoh of rock
was remcved to provide the necessary present grade. Elsewhere, over-

burden is restricted to the occasional scattered loose boulder or
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bedrock block and minor sand and gravel wedged into bedrock surface,
fissures and jointed depressions. Such minor pockets of sand or gravel
are restricted almost solely toAthe water edge, and to a joint-controlled
depression at Sta. 90 + €8, and seven eights of the bottom profile across

the channel is clean, bare, smooth hard Precambrian Bedrock. "

Bedrock contour established along the upstream and downstream
limits of the proposed pier foundations, at the borehole and sounding
locations, are given in the Site Plan accompanying this report. From
this it will be noted that the exposed rock of the channel bottom
appears to be slightly stepped, with relatively smooth southward-dipping

sections following the bedding of the pre-metamorphosed sediments.

joint-controlled and appear limited to a foot or two in magnitude.
The line of elevation change is likely to be random, in view of the some-

what random nature of the joint pattern of the rock.

A note of caution must be expressed concerning the apparent
pattern of bedrock contact, since it is possible that some of the bor-
ings and soundings located within the channel may have been located on
the top of loosened blocks of bedrock, rather than on sclid rock. This
cautionary note is based on the observation of divers securing the

mooring line of a dislodged navigation buoy in the vicinity of Sta. 90 + €8,

i Abrupt changes in the Tevel of the bedrock contact/channel bottom are
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that a number of randomly strewn .large boulders and rock blocks up to

6 feet maximum dimension,existed on the bottom of the channel, generally

wedged into joint-controlled irregularities.

In addition, it must be pointed out that the bottom contour
shown on the profiles of Dwg. 1 is interpolated between each pier

location. Check sounding was not performed.

In all cases observed, both from core and adjacent rock out-
crops, the hard Precambrian bedrock is sound commencing right at sur-
face. However, in one or two instances intense fracturing of the
upper rock was noted, possibly the result of previous blasting, for
example Boreholes 10 and 14, Some cases of poor initial core recovery
also reflect the need to “"set" in one or two casings before being able

to commence core drilling with the AX barrel.

On the basis of core exaﬁination and existing geological infor-
mation*, it is reported that the bridge site is located in an area of
southward dipping metasediments which have been intruded by diabase or
gabbroic sills and dykes prior to the main regional metamorphism. Light-
ish grey colouredgneissicor granitized metasedimznts occur mainly to
the north of the navigation channel, and at Boreholes B-17 and B-18.

The rocks show some sighs of folding, prior tc metamorphism. A coarser

grained dark grey bedrock occurs to the south of the centre channel,

* Ontario Department of Mines Preliminary Geological Map P303 (1965)
and Ontario Department of Mines Provincial Geological Map 1958B.
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possibly amphibolite or metamorphosed intrusive rock of the Quartz

Diabase-Gabbro types.

Both rock types are Precambrian in age, and are extremely

hard and resistant to both chemical and mechanical erosion,

Numerous hair-line fissures and cracks occur within the bed-
rock at random orientatién, and range from being tightly recemented to
slightly open. Larger more massively distributed (i.e. at wider inter-
val) iron-stained fissures were also noted, representing the main
stress-induced joint pattern. The pattern is somewhat random, with
a preferred dissection apparently restricted to the former bedding

planes of the original sedimentary or stratified igneous rock.

At outcrop many of the major joints are open, and temporary
loss (non-return) of drill water waé reported at some locations. How-
ever, estimating the likely frequency and volume in flow induced
through such open fissures and cracks in the rock,on the basis of the
type of standard drilling programme conducted,is liable to considerable
error. About all tnat can be said with certainty is that open water
bearing joint fissures do exist within the bedrock at all explored

depths, and are liable to be encountered within any one specific pier

foundation area.
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The rock is capable of safely bearing loads in excess of
anything Tikely to be exerted by the proposed bridge. However, a
design cut-off at 25 tons per square foot is recommended to conform
with generally accepted codes. No further test drilling or jack-

hammering would be recessary to confirm this recommended loading.

CONCLUSIONS

This investigation has shown that the bedrock surface exposed
throughout the open-water channel at this site is generally smooth and
southward dipping, with frequent small joint 'steps' occurring between
individual bedding planes. Some random-strewn boulders and massive
angular blocks occur, resting on the bedrock surface or partly wedged
into jointed depressions. Sudden changes of bedrock elevation over
short distances are therefore to be anticipated, though the amount of
change in level is likely to be small and possibly a few inches to a

foot or two at any one instance.

. The bedrock is sound from surface except for minor shattering
and the rare presence of sand and gravel along some of the more prominent

joint planes. As noted, a safe allowable bearing pressure of 25 tsf

is recommended for pier footing design.




Project: J 5159 7.

Dewatering schemes which may be proposed for pier construction
within sheet pile caissons (coffer dams) must take into account the fact
that water will enter the dewatered area through continuous open fissures
and irregularities between the bedrock and the tip of the sheeting. The
greater portion of such flow should be cut~off by re-tapping the sheeting
after the pre-assembled cofferdam is in place and by dumping sand-
cement filléd sacks around the outer perimeter, before commencing un-
watering. Careful placement from surface should preclude the use of

a diver. Remaining inflow occurring through the open joint-pattern

'should be handled by pumps. Internal erosion of the rock during maximum

drawdown will not occur. Final placement of cement will be difficult,

since the drawdown is significant.

The only other foundation construction procedure appearing
feasible at this site is by underwater (tremi) concrete placement, again

utilizing sheet pile coffer dams.

Horizontal restraint required to resist lateral hydrostatic
and ice pressures must be provided by pinning the foundation to the rock.
Dowel lengths should be at Teast 15 feet below foundation cut off, to
ensure that the footings are not tied to potentially loose bedrock blocks.

No probiems in drilling and grouting in the dowels is anticipated. If
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any dowel and hole should exhibit heavy grout loss (i.e. a connecting

fissure) additional dowels should be put in the adjacent sound rock.

WILLIAM TROW ASSOCIATES LIMITED

R.A. LaForge, P.Eng.

T e
RALaF/gh W.A. Trow, P.Eng.
Encls.

Dist: - Department of Highways of Ontario, (11)
Materials and Testing Division,
MacDonald Cartier Freeway and
Keele Street,

Downsview, Ontario.
Attention: Mr. A. Stermac, P.Eng.
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St. Joseph Island Bridge
PROJECT 2" O.D. SPLIT TUBE ~0ueO—O—G— E NATURAL MOISTURE x
LocaTion, Ligrway 548, District 18 2" 1.0. SHELBY TuBE H—i—¥—it I PLASTIC AND LIQUID LIMIT }—o

Near Sault Ste, Marie, tario.

HOLE LOCATION AND BATUM SEE DRAWING No. 1

2 DIA. COME
PUSHED

VANE TEST AND SENBITIVITY (S}

3
+$

°
UNDRAINED TRIAXIAL AT
OVERBURDEN PRESSURE s

15
% STRAIN AT FAILURE I te

v z PENETRATION RESISTANCE HATURAL MOISYURE CONTENT 4
@ $ cev. | E 330 7. L8, :é.ows/:;. AND Re::o
w 1 . A I -
" SOIL DESCRIPTION reer | B ok svmener . oy weient | |very
o 585.5 0 o
0 '. GRAVEL AND ROCK FILL-dense
L'l Ran AX easing through boulders and
*» 5[ cleansd out with AX core barrel, : -
8 e
'Oh_ 5
e p’
[
layas is
oo 1 saas
3, T !
g2 : 6.0
Z& GNEISS METASEDINENTS-possibly Tosse 1 2(0-0 (10
;’ boulders, poor core racovery, ]
~ 572.9 RR ua
GNEISSIC METASEDIMENTS {E=DRNCK)=- 83
! sound, few cobbles and fissuvec, nE R :
X light grey: poor recovery frin 13.8 15 .
= to 15,7 ft. depth due te grinding of 8 T L 215
74 rock in core barrel, T I -
\\\_1- F I 100%
e END OF BOREHOLE 567.0 2
4 20
NOTES: i .
1) sTa. 36 + 58, 12 ft, right of
centreline, Cone Penetration Test s
driven on June 28, 1969, results 9r
inconclusive, Borehole advancad
using conventional diamond drilling
t equipment from June 28 to July 3, 1
1969. ]
2) Generally good water return in 10
bedrock,
L
35 e
+ i
f .
» 1
f :
1
40 :
45 [T
1
50

*

William Trow Associates Ltd.




BOREHOLE LOG

J=5159 c1
! J0B No. I-3159 BOREHOLE No. DRAWING No.__
B St. Joseph Island Bridge o
PROJECT. . p g 2" 0.D. SPLIT TUBE ~O—rO—O—C NATURAL MOISTURE x
4 : 2" 1.D. SKELBY TUBE -#—¥—Y—if .
LocaTion  Highway 548, Districet 18 [ | PLASTIC AND LIQUID LIMIT O
Near Sault Ste. Marle, Ontario) 27 DA cONE °
ear Sau e, Mzprie sario,
ste, s PUSHED e UNDRAINED TRIAXIAL AT 15@5
OVERBURDEN PRESSURE
VANE TEST AND SENSITIVITY (83 +% > 10
HGLE LOCATION AND DATUM SEE DRAWING No. % STRAIN AT FAILURE
E o v v PENETRATION RESISTANCE NATURAL MOISTURE CONTENT KRATURAL
.9 b 3%0 FT. LB. BLOWS/FT. AND uNMIT
wi oz SOIL DESCRIPTION EFL:V' ] 20 40 $o 80 ATTERBERG LIMITS WEIGHT
_ i : 85' F“‘_ SHEAR STRENGTH K.5.F. % DRY WEIGHT P.<.F.
B 585.3 1 ° ’
./[' GRAVEL AND ROCK FILL=dense, 0 I T T
- s ——
CONE KREWUSAL — 5830 { ==
. ifo= 7 1 Zo1
NOTE: #H
. Sta, 86 + 88; 13,7 feet left of ) 5 Suas
centreline, 1 i3 -
-Dynamic penetration driven on 11T e
June 1lth, 1949, 4 NSRS IS SR n
~-(trne refusal at 2,3 feet depth. 1 RA ENEARE .
Results inconclusive, - :
1 10 efialhas T+
E 1T ne !

|
d 15 F T
4 -
- Liig PRERGE
] BERSENNEEAgRN -
L P ; T
SRas! b BRSNS
§ | 0 T f
44 e e d Rl
I H+ 1 1 + -+
r++
4 25 11 ]
-4 - i £ :
{ ] i
i i
RS
I USRS . -+ IR EEBERE
4 314444 + A b 3
30 414 R
e
i an . — ’—_: 13 _‘Pl—-”—‘ » I
3 - ]
o= + -
| 35 FTT sgauas|sning: sagan
4 ol i
IIRSSERENNEE §i
S-S0 W g - g ——4 I
] S
g R o e
L
E 1 40 .

g Ld

50

William Trow Associates Ltd.
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BOREHOLE LOG

JOB No...J-215 c-2
! — BOREHOLE No.__~__ DRAWING No.
te ) 1 i -
l PROJECT 3t. Joseph Island Bridge 2" O.D. SPLIT TUBE ~—0-—0—0—0— B NATURAL MOISTURE X
LOCATION Highway 548, District 18 2" I.D. SHELBY TUBE H—¥—i—t B PLASTIC AND LIQUID LIMIT O
Kear Seault Ste, Marle, Ontario, o
- PUSHED P UNDRAINED TRIAXIAL AT m_@g
OVERBURDEN PRESSURE
‘VANE TEST AND SENSITIVITY (S hd 2
HOLE LOCATION AND DATUM SEE DRAWING No. 1 ro % STRAIN AT FalLure - 10
¢ - x PENETRATION RESISTANCE MATURAL HMOISTURE CONTENT NATURAL
w| & gLEV £ s saéawya?' i unir
i S 0 I L D E s C R ‘ P T ' O N 'EET’ g s AIYERBERG LIMITS WEIGHT
s " 8 ET. SHEAR STRENGTH K.S.F. % DRY WEIGHT P.C.F,
585.21 )
I 'F GRAVEL AND ROCK FILL=-dense, Y e
o " .
] CONE REFUSAL 582 £
- Z PROBABLE BEDROCK SURFACE -9 ===
— vy
% |, s

NOTES:

- |-+ 44

sta., 86 + 88; 1U feet rizht of E 4-H

centreline,

~Dynamic penetration test driven

" on June 11, 1969. 1 10
=0une refusal at 2,3 feet, results 1T 1

“inconelusive,

15 T

i
A i

25 Ras

40

45

3

LT

s

50

T

William Trow Associates Ltd.
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BOREHOLE LOG

- [~ N - =
I 408 No. 73159 BOREHOLE No._ N ©7 DRAWING No2.
PROJECT St. Joseph Island Biidge 2" 0.D. SPLIT TUBE —0—O0—0—0— § NATURAL MOISTURE x
i ehwas 2" .U, SHELBY TUBE <f—d—¥—¥t 0 .
Locarion. Highway 548, District 18 ] PLASTIC AND LIQUID LIMIT  pm—O
2" DIA. CONE o
! Near Sault Ste, Marie, Ontario. PUSHED. P UNDRAINED TRIAXIAL AT $
VANE TEST AND SENSITIVITY (§) +% OVERBURDEN PRESSURE N
: 10
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAlLure
B ..1 x PENETRATION RESISTANCE INATURAL HéiSYURE CONTENT NATURAL
e § rLev £ PR sa‘s;ows/‘rg. AnND UNIT
L3 . - N x ATTERBERG LIMITS WELIG
. g SOIL DESCRIPTION FEEY F;: SHEAR STRENGTH xsF || % DRY WEIGHT rer.
585.0 0 T T T
GRAVEL AND ROCK FILL-dense H }
T T
. o
i =
. 5 Zani guns
CONE REFUSAL — 578.9 Beass
/pié/f/: 2y {ai L nEnRE
l NOTES: S
4 10
1) S8TA, BT & 68, 15 ft.lert of - ’
sentreline, g e
2} Cone Penetration Test driven on
July 3, 1949; bouncing refusal at ‘ B
6.1 b, depth, result incenclusive. 15 T
3) Test pit excavsted to 7.0 ft. ) It
depth (i.e. limit of equipment) as -
| on July 3, 1969, Bedrock swrface | - SEmununais ]
not established within this depth. ;
: .
i ] 20 .y i
Sghass
1 1
! ] 25
J 30
i i 35 T :_: 111 ,
! ] 40
! 45
i 1 5




BOREHOLE LOG .

i JOB No.__J-5159 BOREHOLE No. N C-% DRAWING No.__°
s prosect___ SY. Joseph Island Bridge 2" 0.D. SPLIT TUBE —0—0—0—0— B NATURAL MOISTURE x
rocation. Highway 548, District 18 .27 1.D. SHELBY TUBE g PLASTIC AND LIQUID LIMIT o
2" DIA. CONE ———— o
‘ Near Sault Ste, Marie, Ontario. L gueo P UNDRAINED TRIAXIAL AT
VANE TEST AND SENSITIVITY (S) +5 OVERBURDEN PRESSURE NP
: 1
HOLE 1L.OCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FaiLure - 19
i x PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
G 5 £ 350 rv.‘xba. saéows'/e?' AND UNIT
w ELEV, 2.0 ATTERBERG LIMIT w nT
N :S s olL o] ESCR P T CN FEET é SHEAR STRENGTH K.S.F. %t‘DRY WEIGHTS PilfF.
585.0 o
GRAVEL AND ROCK FILL-dense B
, -4
l ] ] SREENEjnan T
«— CONE REFUSAL ——— 580,0{5 i
///é/'é PROSABLE BEDROCK ] .
! NOTES: . ] 1
Q - 10
1} 8TA. 87 + 65, 13 ft, right of 1T
sentreline, T
2) Cone Penetration Test driven on | g t
July 3, 1969; bouncing refusal at LE B
3.1 ft, depth, results inconclusive, [REN Rt ]
3) At STA. 87 + 64, 12 ft, right of 15 I : e Ju
! sentreline; bourcing refusal at 5.0 . ] : ;
ft.depth; test pit excavated at N ¢-Y 1 Eamgnna ]
on July 3, 1969, Bedrock surface . H H 1
confirmed at 5,.C Pt. depth. AT B Ir I: i
STA, 87 + 6C on centreline, test pit 20 i N
exeavats=d; confirms bedrock surface EuN BEuY ARNSEE
at 4,0 ft, depth T N T 1] s
- | IENE A-J——»- T +
i . 25 u
i 08T s HHEET T
l 141 )b b4+ gt
* 35 gasgyss SHE
T+ |
1 |
‘ alnn H us
! ] 40
i J i
45
! 50

William Trow Associates Ltd.




JOB No, J-5159

BOREHOLE LOG -

BOREHOLE No._C-3

DRAWING No.__ T

I PROJECT St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —0—O0—O0—0— NATURAL MOISTURE X
LOCATION Highway 548, District 18 2" 1.D. SHELBY TUBE -——¥—i% B PLASTIC AND LIQUID LIMIT }—O
A
. 2" DIA. CONE o
i Near Sault Ste, Marie, mtario. PUSHED P UNDRAINED TRIAXIAL AT
£5T AND SENSITIVITY (81 45 OVERBURDEN PREssure 5 {?S
VANE T AN N (s) 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FALURE —T
l - P PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
G S ey v 3210 FT.‘L:. sBé.OWs/:oT. AND UNIT
. A A ATTERBERG LIMITS WES T
': N SOIL DESCRIPTION FEET ﬁ SHEAR STRENGTH K.S.F. % DRY WEIGHT P.Cf.;:.
* 585.0 |
P il esma:
; GRAVEL AWD ROCK FILL-~dense, = -
- ] ———
p I s e
v CONE REFUSAL 577.8 e T :
A PROBABLE BEDROCK SURFACE——w H 1T
l T :
NOTES: ] 10
-Sta, 87 + 78: 15 feet left of
l centreline,
~Dynami ¢ penetration test driven
on June 13, 1969,
] 15
. 20 :
1
] sung E
I b 25
] 30 3
! g 1 Tt
B ] 35 :
5 L e
1
1 45
56




BOREHOLE '_Lo_s

JOB No.. J=5159 BOREHOLE No,_ C-% DRAWING No.__°

PROJECT St. Joseph Island Bridge

2" ©.D. SPLIT TUBE ~0—O0—0—0— §) NATURAL MOISTUME X
. . . -1 e
Locsmion. Highway 548, District 18 2" 1.D. SHELBY TUBE 8 PLASTIC AND LIQUID LIMIT }—O
2" DIA. CONE : °
Near Sault Ste, Marie, Onbario _ . . p UNDRAINED TRIAXIAL AT AN
VANE TEST AND SENSITIVITY (51 +5 OVERBURDEN PRESSURS :
A NSITS (s) 16
HOLE LOCATION AND DATUM SEE DRAWING Mo. 1 % STRAIN AT FAILURE ~
v P PENETRATION RESISTANGCE NATURAL MOISTURE CONTENT NATURAL
[ aa !.: 350 ¥T. LB. BLOWS:”;’;. AND uNIT
w . ELEYV. W 20 40 59 ATTERBERG LIMITS WEIGHT
iy :3 SO!L DESCRIPTION FEET | G FSncar stREneTH Py % ORY WEIGHT P.C.F.
584.,3
*] o T

GRAVEL AND ROCK FILL-dense.

\\0

-
©
7

A
v

CONE REFUSAL !
T PROBABLE BEDROCK SURFAEE—w577.2 T

P a

4
N
T
1

I NOTES: { i6 -

~-Sta, 87 + 78, 15 feet right of
centreline,

-Dynamic penetration test driven
on June 13, 1969,

15

l L ] 20 e

25

30 HHH

35 : =ils

40

45

50




JOB No.__J-5159 BOREHOLE No._ - DRAWING No._>

prosecr___ SEe Joseph Tsland Bridge

BOREHOLE LOG ,
2% O.D. SPLIT TUBE +~O—O0—0—0— §) NATURAL MOISTURE X
2% 1.D. SHELBY TUBE -H—¥—¥—% B PLAST! D
LocaTion_ Highway 548, District 18 LASTIC AND LIQUID LIMIT -0
2" DIA. CONE B e —— °
Near Sault Ste, Marie, Ontaric. pusHED P UNDRAINED TRIAXIAL AT
o OVERBUROEN PRESSURE > </ °
YVANE TEST AND SENSITIVITY (5) + 10
HMOLE LOCATION AND DATUM SEE DRAWING No. t % STRAIN AT FAILURE
- x PENETRATICN RESISTANCE NATURAL MOISTURE CONTENT
[ .o e r 350 FT,‘:;’a. gé_ows/rg. AND %
w V. 20 ATTERBERG LIMITS
L :3 sSoiIL D ESCRIPTION FEET Fé THEAR STREMGTH PEXS % DRY WEIGHT Reco-
584, 0’ ’ very
. GRAVEL AND ROCK PilLL-dense, Y T
*
F |
& -
581,0
GNEISSIC FETASEDIMENTS (BEDROCK)-sound, 100%
light grey; numerous mechanical ] 5
fractures and weathered surfaces at 100%

various inclinations; occadonal 1
thin quartz layers~ 6 inch weathered|] . 11 100%
layer below 15,5 ft, depth.

] 10 : 11 g6z
: 1
Hl 967
L 15 .
[ IT i HiT 80%
, HatEtasd | cat :
- ; , awy FEEYY

NOTES: T

1) sma, 87 + 98, 14 £t, left of 1
centreline, Borehole advanced in 95
&X size u51ng conventional diamond E
drilling equipment on June 11 and 11T
12, 1069. +1
2} Continuous water 1ost beneath - 134
BY casing in fill L !
3) Test pit excavated at borehole | 30 Ak T
location on July 5, 1969. FrHTTIIT A -
L) Bedrock surface confirmed at 1 T -
b 3,0 ft., depth {El. 581.0 ft.) 1
5) At STA. 87 + 98, 9 ft. left of
centreline, bedrock surface occurs 35 ] ; ] ;
at 0.5 £t, depth {i.e. rock surface N : - r
slopes up from B-1} . :

40

45

l END OF BOREHOLE  ————fF 564.7 NERN uds H

Wiltiam Trow Associates Ltd.

£
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spuRcnuLs LOG

J0B No. 7 5159 BOREHOLE No. 22 DRAWING No._ 10
prosect._ St. Joseph Island Bridge 2" 0.5. SPLIT TUBE —0—0—0—0— §) NATURAL MOISTURE X
2" 1.D, SHELBY TUBE -W—d—N—i I STIC AND LIQUID
Locarion. Fighway 548, District ‘}_- 8 PLASTIC AND LIQUID LiMIT p—o0
2° DIA. CONE ——————— °
Near Sault Ste, Marie, Ontario, PUSHED . UNDRAINED TRIAXIAL AT
VANE TEST AND SENSITIVITY (5) +5 OVERBURDEN PRESSURE 8 1% )
MOLE LOCATION AND DATUM SEE DRAWING No. 1 - % STRAIN AT FAILURE —T
s PENETRATION RESISTANCE NATURAL MOISTURE COMNTENT .
G & . E 3500 rv.‘l.oa :é_ows/:;-. AND %
wl & LEV. 2 A 8¢ ATTERBERG LiMITS 0O~
L :‘ SOIL DESCRIPT! O N FEETY E’; SMEAR STRENGTH K.5.F. % DRY WEIGHT E;Zr;
584,8 ) _ _
°e GRAVEL AND ROCK FILL-dense
AX casing run and cleared out with
F i eore barrel. N . -
N .
. NEE
5
Fe sunEs &
. ] P o
575.5 »
A/} GNETSSIC METASEDIMENTS (BEDROCK)- | 10 s o
sound; fractured and iron stained 3 i 603
to 12,5 ft,, then sound, light grey a 1T 65
with occasional small (12" and 6") 2
mechanically fractured zone at 14,5
ft. and 17.5 ft, depth, 15 [ + L1
a8 i 1 T | 1007
- _; 1T .’ b
SENRRES ReNu : -y NEGEREten
3 20 P 997';
31 g0z

; H-
END OF BOREHOLE ———1 558,6 : ‘ -

NOTES: E - |

1) 8TA, 87 + 98, 1k Pt, right of : I3t
centreline, Borehole advanced in . - Tir I
AX size using conventional diamond T
drilling equipment on June 12, 1969, n

pa i
4

40 -

45 .

50

‘.%’lf William Trow Associates Ltd.




JoB No. _J-5159

BOREHOLE LOG

BOREHOLE No.C-0

DRAWING No._ 11

St. Juseph island Bridge

PROZECT. 2" 0.D. SPLIT TUBE —O——O0—0—0— B} NATURAL MOISTURE x
3 5 " 1D,
LOCATION Highway 548, Distriet 18 2" 1.D. SHELBY TUBE -¥—¥—3%-—% B PLASTIC AND LIQUID LIMIT |0
2" DIA. CONE
. P .
Near Sault Ste, Marie, Ontario PUSHED . UNDRAINED TRL YIAL AT
s OVERBURDEN PRessure D%
VANE TEST AND SENSITIVITY (S) + 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 . % STRAIN AT FAILURE
R x PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
] S fLev E 330 F-r.‘x.:‘ a;.cws/rr. . AND UNIT
w N SOIL DESCRIPTION Fer | Y 20 LA AZ}TERBERG LIMITS WEIGHT
= - FT. SHEAR STRENGTH K.S.F. ‘o DRY WEIGHT P.C.F,
88,9
= 0 -
°/;’ GRAVEL AND ROCK FILL~dense. = t
et CONE REFUSAL 1 5830 F RENSTE
i BEDROCK SURFACE A
NOTES: } 5 SR
-Sta, 88 + 18; 15 feet left of
centreline,
~-Dynamic penetration test driven 3 |
on June 13, 1969, -
-Small pit hand excavated at cone | 1o
location: bedrock surface visually
confirmed,
. 15
] 11 i
Eannhngnus i f
] 20 11 '
] 25 T
B ]
N
. i 30 "SR
2Ry REEGRE BENSNERENEER
e
i -
] 35 QA S0 U5 0 WS BB A 25 Nk A JLS 4+ -
ianEn T
RENEE RN
40
pamE
45
: !
50
| }
+
1
T

William Trow Associates Lid.
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BOREHOLE LOG

" 30B No.__ J-5159 BOREHOLE No. ™7 « DRAWING No.

2 5 P
prosect_. St Joseph Island Bridge 2" 0.D. SPLIT TUBE —O—-O0—C—0~ NATURAL MOISTURE X
fiigh -ay 548, District 18 2" 1.D. SKELBY TUBE -¥—¥—%——3 B PLASTIC AND LIGUID LIMIT 0O
LOCATION :
at Mari ntari 2" DIA. CONE e o
1 arie ri
\ Wear Sault Ste. Marie, Oc  pusHED . UNDRAINED TRIAXIAL AT AN
VANE TEST . s OYERBURDEN FRESSURE IS
AN AND SENSITIVITY (S) - 10
HOLE 1L.OCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
’1
‘ v T PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
G §’ i 350 FT. 8. BLows/aF;r. AND URNIT
w ELEV. 8 20 40 g0 ATTERBERG LiMITS WEIGHT
L 5 SOiL DESCRIPTION FEZT '_9'_ SHEAR STRENGTH K.S.F. . % BRY WEIGHT P.C.F.
A 4 580.8 o .
Tifo. GRAVEL AND ROCK FILL-dense H

CONE REFUSAL — ] Al 2
eé PROBABLE BEDROCK SURFACE 51T

£
Wi

centreline, ]
2) Dynamic Penetration Test driven R : !
on June 13, 1969, : e
3) (Cone refusal at 3,7 ft, depth, | T 1] t i
results inconclusive, 4 i

15

: +
1) sTa. 88 + 98, 15 ft, right of ! - f" I

}3 .4 HIR1 |}
20 414 SSERSuNR
A
F
1 25 Tr
BN +
1 r
- T
i 1] 1 ] - -
] 30
. T
! : [ a
1
B 1T .
4 35 1
bt - i -+ 1!
i ¢ e
) HT ngs
! 40 =Y
! ima REuA!
24 i
45 1
i —
1
! i +
+ i
’ ] 50

<L
Nz

William Trow Associstes Ltd,




BOREHOLE LOG

l JOB No._ 9=5159 BOREHOLE No._ N O DRAWING No._"
I PROJECT. St. Joseph Island Bridge 2" O!D. SPLIT TUBE ~0O—O—C-- " NATURAL MOISTURE X
LocaTion Highway 548, Distriet 18 2" LD, SHELBY TUBE -J—t—t—% PLASTIC AND LIQUID LIMIT }—0O
ce. Marle. ombtart 2" DIA. CONE B —
Near Sault Ste. Marle, ™0 pushen P UNDRAINED TRIAXIAL AT
VANE TEST AND SENMSITIVITY (S +s OVERBURDEN FRESSURE S
Al TY () 10
HOLE LOCATION AND DATUM GEE DRAWING No. 1§ % STRAIN AT FaiLURE =T
s . - P :2:5::‘::’3” R:s:::;?’gs MNATURAL MOISTURE CONTENT NATURAL
& 4 . iB. L JET. AND uNIT
& ey, | & 20 %0 L ol ATTERBERG LIMITS WEIG
‘ : § SOiL DESCRIFTION FEET Eir SHEAK STRENGTH K.5.F. % DRYRWElGHT p.::.:.r
| L 4 580,0 4 _
| & T WATER LEVEL IN CHANNEL
Depth of Water: 4.5 ft.
I *°2 ¢ inches GRAVEL v 275‘2 5
inches E +75.
A \—_ , 75
- REFUSAL
i ) BEDROCK SURFACE 1
] 10 ‘ H
NOTES:
! 1) 87h. 85 + 08, 15 £, right of | I
centreline, 1
2} Sounding made from sm3all boat
using AX rods on July L, 1969, ] 15 r
i 3) Refusal noted at 5.0 £t, depth; - H pRns
no hammer used on rods. ' T
] ?
! ] 20 T

i ] 35 e SEERER

bt

g ef g

T

45 SRy

4

50

William Trow Associates Ltd.
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BOREHOLE LoOG

J0B No.__J-5159 BOREMOLE No,_ 7 DRAWING No._ 7
prosecr._ Ste Joseph Island Bridge 2" 0.0, SPLIT TUBE —0—06—0—0— NATURAL MOISTURE x
LOCATION Highway 548, Districet 18 2" i.D. SHELBY TUBE -—f—¥——3t B PLASTIC AND LIQUID LIMIT |}—0

Nezr Sault Ste, Marie, Ontario.

2" DIA. CONE

s —teser———

)
PUSHED. P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE ‘5$5
VANE TEST AND SENSITIVITY (§) + P 10
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIM AT FAILURE
. & E ;i:E’:‘:A::N R:i:f;:fg: MATUFRAL Mc:s::nz CONTENT %
w| § SOtL DESCRIPTION oy, | & 20 40 8o ot ATTERBERG LIMIYTS Reco-
L] @ Feer r‘:'. SHEAR STYRENGTR K.8.F. % DRY WEIGHT very
e, G 580.8 0 o :
Ol GRAVEL AND BACKFILL-dense
o ha T
S 577.8
Y GNEISSIC METASEDINENTS ({BEDROCK)- 2fte
' 7l sound, light grey, lightly fractured g & 5%
bfg' at 7.5, 15.8, 16.2 and 19.5 ft.depth? sus
\/f iron staining in fractuves at 15.8 REN 955
/L and 16.2 £t. depvi, | e 5%
, o »
%\/ + 93%
SN . i0
17 : 93%
/ 1
FJ/ 15 100%
7 1 i
2 k : 89%
4! , R 20 sasy
- END OF BOREHOLE — 560.1 - 1004
NOTES: ] .
1) STa. 89 + 18, 15 ft, left of 1 25
centreline., Borehole advanced in
AX size using conventional drilling
' equipment on June 13 and 1%, 1963,
2) Generzally .. od water return in
bedrocl«:. 30 L
EYEEEE SRENEREN ENan
] 35 sn B I
r el
H J H
40 T
1
; i
N L
L 45
:
50
|
]
;

William Trow Associates Ltd.
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m JOB No.__J 5359

m, m - i g

BOREHOLE LOG

BOREHOLE No._Y P-* DRAWING No.___
St. Joseph Island Bridge
PROJECT. 2" O.D. SPLIT TUBE —0—0—0—0— B NATURAL MOISTURE x
. . " 1.D. E e o e o
wecation_ Highway 548, District 18 2" 1.D. SHELBY TUBE a8 PLASTIC AND LiQUID LIMIT }—o
te.- : & 2" DIA. CONE et _
Near Sault Ste, Marie, (ntario, PUSHED . UNDRAINED TRIAXIAL AT
VANE TEST AND SENSITIVITY (§) +95 OVERBURDEN PRESSURE > l ®
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE = 19
2 PFENETRATION RESISTANCE NATURAL MOISTURE CONTENT
: 380 FT. LB. BLOWS/FT. AND %
SOIL DESCRIPTION iR -1 20 42 Livd 89 ATTERBERG LIMITS Reco~ |
ET . F?I'. SHEAR STRENGTH K.S.F. % DRY WEIGHT very
58¢,0 0 _
GRAVEL AND ROCK FILL=-(i.e, placed 1
to accommodate drilling equipment)
aes
5
GNEISSIC METASEDIMENTS (RB=DROCK)~ 574.9 a8
sound, light grey; fractured and irony
stained zone from 7.5 to 8.2 ft, 80z
depth; few thin fissures elsevhere, +
10 H A
et 9387
15 i
: H| 13
15 I+ 957
30%
. 20 N
83
END OF BOREHOLE 1 558.2 et
NOTES: ] - lgs
1) srta, 89+28, 15 ft, right of
centreline, Borehole advanced using
conventional drilling equipment on
July 4, 1969,
2) Generslly good water return in | 30
bedrocik.
35
t
T :
J - bs 3
i
L 40
» : |
45
L 5C
4

165

William Trow Associates Ltd.

e




BOREHOLE LOG

- 0.9 .
I 0B No..__ J-5159 BOREHOLE No._ Y ©% - . - BRAWING No.2T___
I prosecy__ St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —0—O—C—0— [} NATURAL MOISTURE X
rocarion. Highway 548, District 18 2" 1.D. SHELBY TuBE -+—4—%—* B PLASTIC AND LIQUID LIMIT }—0
’ 2" DiA. CONE o
‘ Near Sault Ste. Marie, Ontario. PUSHED. e UNDRAINED TRIAXIAL AT
. s OYERBURDEN PRESSURE ‘5$5
VANE TESYT AND SENSITIVITY (5) + o . _r 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 7o STRAIN AT FAiL.URE
l E v z PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
=3 5 - 3%0 FY, L. sLOWS/FT, AND URIT
wi & SOIL DESCRIPTION reev. | & 20 40 50 as ATTERBERG LIMITS WEIGHT
[ FEET 1.8 | sHear sTRENGTH x.S.F. % DRY WEIGHT P.C.F.
i ¥ 580,01 ¢ _
T ie WATER LEVEL IN CHAMIEL §
F | CRAVEL AND LOOSE PILL-compact (made I
° ground) .
l Fa 3 i 5 L
= CONE REFUSAL —— 5740
A BEDROCK SURFACE | ia Junse
NOTES: | 10 o i
) STA, 89 + 48, 15 rt, left of un T
centreline, EESuNY T
2} (Qravel and rcck £i1l dumped in
channel to permit use of land Fi4 -+
4 drilling equipment, s 135
: 3} Cone test driven on July 4, 1963} (T 1 SRSRRNRERENY o
i 20 s ROSRRS INNRY
+ ¢
r—-r—-'—1— 1 [ ; E - ,?_'
! g5 aas
30 AN T
] SNAEERANASARERERNEE 1 L T
BREE 3 e
35 ) JH
! ] 1rEr
K[ 1 +H :
] t ‘ i !
! !
1 i
40
B
45
+ S
1 afd
50
fElEs HE
[ L _Bire : }

5

z’:‘%’: William Trow Associates Ltd.




BOREHOLE LOG

$0B No.__ J-5159 BOREHOLE No, ' C-10 DRAWING No.__-C
PROJECT St. Joseph Island Bridge 2" O.D. SPLIT TUBE ~O—0—0—0— B NATURAL MOISTURE X .
LocaTion  Highway 548, District 18 2% 1.D. SHELBY TUBE ~¥—¥—4—3% PLASTIC AND LIQUID LIMIT O

2" DIA. CONE °
PUSHED P UNDRAINED TRIAXIAL AT !5@5

Near Sault Ste, Marie, Ontario,

OVERBURDEN PRESSURE

R

s -
HOLE LOCATION AND DATUM SEE DRAWING No. 1 VANE TEST AND SENSITIVITY (5) + % STRAIN AT FAILURE 7 1o
G - l T PENETRATION RES!STAIjCE NATURAL MOISTURE CONTENT NATURAL
.Q S : aso FT.‘IBB. sgows.arr. AND UNIT
Wiy SOIL DESCRIPTION : =3 20 LA o ATTERBERG LIMITS WEIGHT
L FEET 2 1 sHEAR sTRENGTH K.5.F. % DRY WEIGHT P.C.F.
A AR 580.01'y .
T |° | WATER LEVEL IN CHANNEL aananan)
B GRAV"‘%)AND ROCK FILL-compact (made NsEgdnS
g2 CONE REFUSAL g 5T77.2 1
BEDROCK SURFACE T
] 5 11T
NOTES:
E 1) sTA. B9 + 48, 12 ft. right of :
: centreline, N
2} Gravel and rock fill dumped in | 10
channel o permit use of land Tt
" drilling equipment, BN
§ 3) Cone test driven to refusal 1 y T
through fill on July 4, 1969,
I ] 15 .
l ] % i :
+
T L
' ] 25
30 s
1 —4-——3
] 35 : T
i . AEmmgman: 5 11 |
5 w0
+ % 1 1
T
I 45
B
] T
! —4-+ t
50
i |

g VWilliam Trow Associaies Ltd.
A e ——




BOREHOLE LOG

I 108 Ho._ J-5159 BOREHOLE No. C-11 - DRAWING No._ 12
i St. Joseph Island Bridge o
PROJECT _ 2" O.D. SPLIT YUBE 00— P} NATURAL MOISTURE x
LOCATION Highway 548, District 18 2" 1.D. SHELBY TUBE ¥—#—¥—% B PLASTIC AND LIQUID LIMIT |0
. 2" DIA. CONE . °
I Near Sault Ste, Marie, Ontario PUSHED. P UNDRAINED TRIAXIAL AT
VAME TEST AND SENSITIVIVY (S ‘+S OVERBURDEN PRESSURE ” . *
. . ) 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAiLURE —T
I - z PENETRATION RESISTANCE NATURAL MOISTURE CONYENTY MATURAL
[ 3 cLev ¥ 3;:’9 FT. ‘Los‘ 'aé.ows/eror. AND UNIT
N A N ATTERBE! Lt
:l ; SO!L DESCRIPTION FEET Fz; SHEAR STRENGTH K.S.F. Yo u:vnasx:r::s “;E::G:T
¥ 580.0 |~ o
3 WATER LEVEL IN CHANHEL ¢
Depth of Water; 10,7 feet
l L E 5
I i
REFUSAL 10
BEDROCK SURFACE - 1569.5
7747 NEkEig
NOTES: e
L [ ~3ta, 90 + 48; 15 feet left of ' 13 -
centreline, s
| =Sounding made from barge with i 15 +
plumb AX rods on June 20, 1969, M +
~Reds bouncing et 10,5 feet with I a8
no penectration, _ : oITreEre T
s 20 T
l 4 25 T
] 30
E 1 1 !
L
! ] 35 RARN AR
] 1T
4 1
L] !
i 40
; ' B
I 1 : ;
45
] ' §
] :
8 }
50 i
<1 T !
E T : i
...i,..’A William Trow Associates Ltd.




BOREHOLE LOG

10B No.._J-5159 BOREHOLE Mo, C-12 _ DRAWING No._ 20

PROJECT St. Joseph Island Bridge 2" 0.D. SPLIT TUBE ~0-—O0—O0—0— NATURAL MOISTURE X
; ; 2" L.D. SHELBY TUBE H—¥—¥—3 [
Locarion. Highway 548, District 18 8 PLASTIC AND LIQUID LIMIT 0
2" DIA. CONE
3 T4
. Near Sault Ste. Marie, Ontario PUSHED__ e UNDRAINED TRIAXIAL AT
s OVERBURDEN PREssurz o {J/S
VANE TEST AND SENSITIVITY .S} + > 106
HOLE LOCATION AND DATUM SEE DRAWING No. i % STRAIN AT FAILURE
l e - x PEMNETRAYION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
.9 E IS0 FT. LB, BLOWS/FT. AND uUNIT
wi § SOIL DESCRIPTION !F'-EE"' o 20 40 §o 4o ATTERBERG LIMITS WEIGHT
o8 £ o | sHEAR sTRenGTH T Ks.F. % bRY wEelGHT P.C.F.
4 580.0 |
TT"' WATER LEVEL IN CHAINEL 0 T
Depth of water 14.8 feet,
[
ass
i i 5

L
1
i
)
1
1
1

10

"
na
[
Jedd
H
i
+

REFUSAT . 3
VYA BEDROCK SURFACE ———'565.2/15 :

. -
1
1

L

| NOTES: 3 St

~3ta, %0 + U6; 15 feet right of 4- :
centreline, E 20 NASEEN T
-Sounding made from barge with o
plumb AX rods on June 20, 1969, ;
~Rods bouncing at 14.8 feect with -
no penetration, T 11 -4

11

Y

.
1

35

40

45

R R R R
-+
T
1
)]
1

50

William Trow Associates Ltd.

1




JOB No.._ 7 5339

BOREHOLE LOG
B

BOREHOLE No.

DRAWING No._2%

prosect. St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —~0~—O0—G—0~ [ NATURAL MOISTURE x
. " 1.D.  ———k- §
LocaTion_ Highway S48, District 18 27 1.D. SHELBY TUBE PLASTIC AND LIQUID LIMIT  j-—o
2" DiaA. CONE . s gt gt °
= .
Near Sault Ste, Marie, Ontario, PUSHED . UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE 1o \(J'5
VANE TEST AND SENSITIVITY (5) 4 o R 1
HOLE LOCATION AND DATUM SEE DRAWING No. f 7o STRAIN AT FAILURE
v > PENETRATION RESISTANCE NATURAL MOISTURE CONTENT
S & = 330 FT. LB. BLOWS/FT. AND %
w! 8 SOIL DESCRIPTION ELEV, by 20 4o \Ad 8o ATTERBERG LIMITS Reco-
Ll FEeET ¥1.] SHMEAR STRENGTH ®.5.F. % DRY WEIGHT very
580.01 ¢ .
Depth of Water 14,8 f£i,
4 5 N
ERN
N : [ : B
~ T
SN ; -
] 10 -+
T f 1{, .
. I BT s
NS 5 8 o +
565.2 o ] SRR -
SR RNESE IRSEA
GNEISSIC METASEDIMENTS (E=DROCK)=- 1 15 + B
sound, light grey, numerous thin [ S NEARE #*”j
hairline fissures at randonm A Tt . X
orientation; iron stained zone at - T T4+ 925
11,0 f£t, depth; water loss only at - i T : ;
about 10 ft, | 20 Sani H
] i PRAN
- B 4
] y ERSEEEYREN 994
E 25 ;
. H <) 1007
| , 0 - ! 00;
IND OF BOREHOLE L 563.7 HH-H- T BEgns |
1 i
!
NOTES:
] 35 11 T
1} BSTA, 90 + 62, 15 ft,left of + . +
centreline, Borehole advanced using s + - ; e
conventional diamond drilling 4 L 1T i i
equipment mounted on steel barge } B!
on June 19 and 20, 1369, i T :
40 : : NN
: T T y
Ll é {
++ S |
3 — ;
r
t
45
s ;
s
s
50 :

William Trow Associates Ltd.

~
2




BCREHOLE LOG

JOB No.__J-5159 BOREHOLE No._B-6 DRAWING No._22
prosecy_ St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —O—0—0—0 NATURAL MOISTURE x
LocaTion_ Highway 548, Dpistrict 18 2° 1.D. SHELBY TUBE ] PLASTIC AND LIQUID LIMIT  j—o

2" DiA. CONE ———— o
Hear Sault Ste. Marie, ontario..yepen . UNDRAINED TRIAXIAL AT $
VANE TEST AND SENSITIVITY (S) +95 OVERBURDEN PRESSURE S
HOLE LOCATION AND DATUM SEE DRAWING No. 1| % BTRAIN AT FAILURE —7 10
v T PENETRATION RESISTANCE NATURAL MOISTURE CONTENT N
ol § we. (B WTE semln Reco-
w 1 : ATTERBERG LIMIT! N
L ;-F SOIL DESCRIPTION FEET FE_: SHEAR STRENGTH K.S.F. % brY w:lcm’s very,
580.0 0 _ _
Depth of Water: 14,2 rt,
. 5 |- +
T
i SRNN
i assgn =
. 10 ;i 4 HH ] ]
-t agss
£ T
565.8 15 B
- I 3.
CNEISSI¢ METASEDIMENTS (BEDROCK)- % 1T T -
sdund, light grey, few fissures ' T 1 | 190"/
and mechanical fractures from 11,b | + - :
t0:11.9 f£%. depth and from 12.3 to AWkE FH H T+
12,5 ft, depth; water loss during 4 3 -ﬂHjI_ ?,_ﬂpr “’?q
b drilling from 11.4 to 11,9 ft, depthy 20 ISR RNSNRE H
. I _:,ﬁ_A RENE 14
1T 387
] g5 ; L
g 1 +4 I
END OF BOREHOLE 1 550,439 - THH u
NOTES ; ] HH A H EE
1) STA. 90 + 63, 15 ft, right of :
centreline, Borehole advanced using | 35 :”f_ BESRESS i
conventional drilling equipment s i !
mounted con steel barge on June 19, L 4 -
1569, ' ; :
+ ™ .
, [ u —1:
innusf s S =
T ;
I T "
H SENES B
:
45 ! i
BESER
{ ;
R ; 1
50 . w
i .
)
i
l
i
i

...-%m William Trow Associates Ltd.




BUREROUOLE LUG

J0B No.__J 5159 BOREHGLE No.B-7 DRAWING No.___ 2>

rrosect_ St. Joseph Tsland Bridge 2" O.D. SPLIT TUBE ~O——O—0—0— NATURAL MOISTURE X
Locarion. Highway 548, District 18 2" 1.D. SHELBY TUBE ¥—¥—¥—% PLASTIC AND LIGUID LIMIT o
. . 2" DIA. CONE B —— :
Near Sault Ste., Marie, mtamo.ms”m , UNDRAINED TRIAXIAL AT s .
VANE TEST AND SENSITIVITY () 4§ OVERBURDEN PRESSURE > 10
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
s Ky E ;igE%TAIIBON R;S_:-;;!}lgf NATURAL MOISTURE CONTENT % .
. . . AND
w ; SOIL DESCRIPTION ":E“:_ u 20 40 LA ac ATTERBERG LIMiTS Reco-
L .' . SHEAR STRENGTH K.S.F, % pry WEIGHT "’ery
580.0] o -
Depth of Water: 15,5 ft,
J 5
] 10
i5
564,5 T
GNEISSIC METASEDIMENTS {BEDROCK)- RENES 868
L sound, light grey; small fractured | 1 ¥ '
zones from 19.6 to 19.9 ft. and 268
20,5 to 20,8 ft,; iron siained T ] ’
seam at 25,5 ft. depth; generally - 20 T M 8 )
good water return; loss of water i )
occeurring at 22,8 ft, depth. 1 1004
- 6%
] 25 1007
10075
i 30 ’
END OF BOREHOLE 1 547.2 TH IRS SRR X
t NOTES: ] 35 iy i
1) S8TA, 90 + 76, 13 ft, left of i
centreline. Borehole advanced
using conveniional drilling
equipment mounted on steel barge on 40
June 17 and 18, 1969, 1
45
50

1 5=

William Trow Associates Ltd.




BOREHOLE LOG

JOB No.__J=5159 BOREHOLE No._B-8 DRAWING No._ 2
St., Joseph Island Bridge :
PROJECT © 2" 0.D. SPLIT TUBE —0—0—0—0— B} NATURAL MOISTURE X
& ] i 2" 1.D. ELBY TUBE “#—dfif—t
LOCATION Highway 548, District 18 SHELB B PLASTIC AND LIQUID LIMIT |—0
K 2" DIA. CONE B
Near Sault Ste, Marie, Ontario, o
PUSHED UNDRAINED TRIAXIAL AT
OVERBURDEN PRESSURE 1075
VANE TEST AND SENSITIVITY (S) M 16
HOLE LOCATION AND DATUM SEE DRAWING No. i % STRAIN AT FAILURE
e - x PENETRATION RESISTANCE NATURAL MOISTURE CONTENT
& - 350 FT. LB, BLOWS/FT. AND
wi ? SOIL DESCRIPTION ELEY. b 20 40 $o ac ATTERBERG LIMITS
L2 FEEY 2§ sHeEar strEnGTH K.S.F. % DRY WEIGHT
580.0 | o e
Depth of Water: 16.5 f%.
5
10
15 Hild
563.5 T T i 1an
GNEISSIC METASEDIMENTS (EZDRCCX)- 4 SRnss 1 ;‘\10,.
sound, light grey, few hairline . Bat - - 387
fissures; lron stained fissures at 1 ,
21.3 and 27.9 f£t., depth; generally A 20 AN 1007
good water return during drilling; T nid
water loss occurring for short
distance (1 inech) below 27.8 ft. 7
depth, b 1 HH L 1007
. 25 SENEE
] ] +8%
] 30 T
Jus 5 " T
1] ERANY [ RSN I 100!
END OF BOREHOLE 3.547.2 F
35 T
NOVES: 1 -+ T
—_— 1
1) STA, 90 + 78, 17 ft, right of aEaasReE aus
centreline, Borehole advanced in
AX size using conventionial drilling ]
equipnent mounted on steel barge on | 40
June 17 and 18, 1969, T
45
50

.,g..‘g’ William Trow Associates Ltd.




508 No. _J~2159

"BOREHOLE LOG -

BOREHOLE No,_C-13

DRAWING No._22

PROJECT. St. JOSEph Island Br':?(‘ge

LOCATION

Highway 548, District 18

Near Sault Ste, Marie, Ontario

2" O.D. SPLIT TUBE —0—0—0—0— )
2" 1.D. SHELBY TUBE H—f—¥—>3 0
2" DIA. CONE

NATURAL MOISTURE X
PLASTIC AND LIQUID LIMIT | —

a PUSHED p UNDRAINED TRIAXIAL AT -
, s OVEREURDEN PRESSURE 5y s
VANE TEST AND SENSITIVITY (5) 4 > 1
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
i < B T PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
5 £ 250 FT. L@. BLOWS/FT. AND uNIT
wi g SOIL DESCRIPTION l'u:v. u 20 <0 bl 80 ATTERBERG LIMITS WEIGHT
g €ET B | SHUAR STRENGTH K.S.F. % DRY WEIGHT P.C.F.
580.0 N
_ — .
1 WATER LEVEL IN CHANNEL T
Depth of water; 19.2 feet,
E ] 5
J 10 1]
! 4 15 )
REFUSAL . 560.5 innw ]
//://: BEDROCK SURFACE ] 20 I
: :
' NOTES: ]
-Sta, 9C + B8; 15 feet left of ] 95 SE
centreline,
~Sounding made from barge with
plumb AX rods on June 20, 1963, |
~Rods slipped to the south on first
blow, then bounding refusal withoubt -
penetration at 13,5 ‘feet depth, 4 ElJ ans T 1
l » HHH
35 T ‘ 1
i T puns N
1 I
45
]
| ;
1
! 50 ;

N

e William Trow Associates Ltd.




EUREHOLE LOG

JOB Mo. _J=5159 BOREHOLE No, C-1N DRAWING No,_26

PROJECT 8t, Joseph Island Bridge

580,0

" .

2" ©.D. SPLIT TUBE ~—O—0~—0—-t— B} HATURAL MOISTURE x
-4 oy " . .
Location. Highway 548, District 18 2" 1.6, SHELBY TUBE H—d—¥— & PLASTIC AND LIQUID LIMIT j—o
2" DIA. CONE ' °
a .
Near Sault Ste. Marie, Tntario PUSHED P UNDRAINED TRIAXIAL AT AN
OVERBURDEN PRESSURE
VANE TEST AND SENSITIVITY (S5) +%5 > 16
HOLE LOCATION AND DATUM SEE DRAWING No. t % STRAIN AT FAILURE
o PENETRATICH RES|STAN_CE NATURAL MOISTURE CONTENT
G g E. 350 FY. LB. BLOWS/FT, AND NAJ:::L
wi & SOIL DESCRIPT:ON E"fz‘fr i 20 4 o iAd ATTERBERG LIMITS WEIGHT
‘i 5 r‘:_ SHEAR STRENGTH K.S.F. % DRY WEIGHT P.C.F.
= 0
T

WATER LEVEL IN CHANNEL
Depth of Wzter; 16,2 feet,

! ] 15 : s
REFUSAT, 563.5 T 2l
i7" BEDROCK SURFACE  —— A |
] } T
NOTES: g T 1T

-Sta, 90 + 88; 15 feet right of %0
centreline, + bt 44
-Sounding made from barge with }
plumb AX rods on June 20, 1969

-Rods slipped to the south on first
blow, then bouncing refusal at b 25 b
16.5 feet depth

K annpbnindundnnen 1147

i
T

40

g pdd Ldf e

45

i

1

1
4
i

I
s

++

50

g

G NS CNE OND BD OO0 BB D AN NN NG D ImE S5 HR S &N s L
+
.
1

(]
‘:%: Wiitiam Trow Associates Ltd.
g T IIIIIREIaeS,




30B Mo, J-5159

BOREHOLE LOG

BOREHOLE Np,_C-15

DRAWING No._ 27

PROJECT

LOCATION

St, Joseph Island Rridge

Highway 548, District 18

Near Sault Ste Marie, Ontario,

HOLE LOCATION AND DATUM SEE DRAWING No.

2" O.D. SPLIT TUBE —0—0—0—0— B
2" L.D. SHELBY TUBE -$—¥—¥—4
2" DIA. CONE

A - ror—

PUSHED

[
VYANE TEST AND SENSITIVITY (S) +S

NATURAL MOISTURE X
PLASTIC AND LIQUID LIMIT

(-]

UNDRAINED TRIAXIAL AT .
OVERBURDEN PRESSURE 15

% STRAIN AT FAILURE - 1©

v x PENETRATION NESISTANCE NATURAL MOISTURE CONTENT NATURAL
[ ‘? u E 350 FT. LB. :Lcws/erg. AND uNIT
- ~ ELEV, [+ 20 av hd ATTERBERG LIMITS YEIGHT
3 ,‘;‘ SOiIL DESCRIPTION FEEY |8 ¥ shear strencTh K.5.F. % DRY WEIGHT PC.F.
e 580,06 o . o
T WATER LEVEL IN CHANNEL
Depth of Water; 35 feet,
4
J 5
] 10 1
] 15 .y r
HHEST 1T
{ T
. | o0 r
| 25
T 1 11
} 30 +
I L pus
35 A nEn
EFUSAL -1 54l 7 M
7Y/ __REFUSAL - Sl 7 7 - !
BEDROCK SURTACT I ] g '
1
NOTES:
} 40 -
~3TA. 92 + 28, 15 P&, ieft of !
centreline, C 7
~Sounding made fros barge with plumbi -1
rods on June 25, 1969,
~Rods penetrated 4 inches on 10 45
blows, thern bouncing refusal at 35,3
rt. depth,
I
50
-
t ‘
B T
-~ William Trow Associates Ltd.
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I 108 No.__J9-5159

BOREHOLE LOG

BOREHOLE No. -6 DRAWING Nu._20__
PROJERT St. dJoseph Island Bridge 2" ©.D. SPLIT TUBE —0—O—O0—0— NATURAL MOISTURE X
rocavion_ Highwey 548, District 18 2" L.D. SHELBY TUBE H—¥—4—1¥t PLASTIC AKD LIQUID LIMIT }—0
2" DIA. CONE B ——
Near Ssult Ste, Marie, tmtario PUSHED - UNDRAINED TRIAXIAL AT
s OVERBURDEN PrREssure o7 %
VANE TEST AND SENSITIVIYY (S) 4 _* 10
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
o T PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
e S b 350 FT. LA, BLOWS/FT. AND UNIT
w 3. SOIL DESCRIPTION IFK;;E:: u 20 40 so 2o ATTERBERG LimiTs WEIGHT
i & FT. SHEAR STRENGTH X.5.F. Yo DRY WEIGHT P.C.F.
¥ 580.0
'?' WATER LEVEL IN CHANNEL 0 T
Depth of water; 28,1.feet, 1
| 5
3 ] 10 t
3 ; 15 +
4
. 20 o
| 25
- REFUSAL 1 s51.9
/é_//S BEDROCX SURFACE s .
- ] 30
NOTES: T T
-Sta, 92 + 28; 15 feet right of — . B
cenbreline,
-3ounding made from barge with — T
plumb AX rods on June 25, 1969, 1 35 -
-Bouncing refusal at 28,1 feet ! i
depth, 4 REERERER
] ey B
IS
I RN
40 i
i
45
50
nns
1
T
1

William Trow Associates Lid.




BOREHOLE LOG

T .
308 No.._I-5159 BOREHOLE No._ ™9 DRAWING Mo._22
St. Joseph Island Bridge
rFrosEcT___ P g 2" 0.D. SPLIT TURE --0—0--0—0— P} NATURAL MOISTURE b4
Locarion_ Highway 558, Distviet 18 2" I.D. SHELBY TUSE H—¥—%—% B PLASTIC AND LIQUID LIMIT }—o0O
2" DIA. CONE PR ' .
Near Sault Ste, Marie, Omtario., pyguen P UNDRAINED TRIAXIAL AT
OVERBURDEN PRESSURZ ‘5'@5
VANE TEST AND SENSITIVITY (S) +S 16
MOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
° R . z PINETRATION RES!STA'@CE INATURAL MOISTURE CONTENT %
'Q : 390 FT. LB, BLOWS/FT, AND
iz SOIL DESCRIPTION ELEV. | S 20 40 L 80 ATTERBERG LIMITS Reco-
I ¥ FEZY & I suear strencTH X.8.F. % DRY WEIGHT very .
I 580.0 ¢
Depth of Water 33.5 ft.
i | 5 R
10 +
I b NOTES: ; 15
1) STA. 92 + 40, 15 ft.,left of
centreline, Borehole advanced using
conventional diamond drilling
equipment mounted on steel barge on 20
June 26, 1969. 1
l J 25
L ) 30
' 4 i
6.5
0.0°]  SAND, GRAVEL, COBBLES-dense 546.5 i
o0 35 nEN 1007
% E T = 1007
%y INTRUSIVE DIABASE (BEDROCK)-sound, - HFe o gog
&g dark grey, coarse grained; numerous | u T
'@% - well healed fissured and occasional oy
785 iron stained fissures at random 5%
¥, ineiinations and few mechanieal ] 40
fractures; generally good water :
/4\ return during drilling,
! N 1 265
N 45
N
TNt 50 987
' ?l/
END OF BOREHOLE H 528.1 H
NOTES: see above

William Trow Associates Ltd.




BOREHOLE LOG

£
N

William Trow Associates Ltd.

J 5159 y B-10 30
I, 0B Non._.._..._._.___ BOREHOLE No._ DRAWING No.
St. Joseph Island Bridge _
' PROJECT ° b £ 2" O.D. SPLIT TUBE —0—-O0—0—0— NATURAL MOISTURE x
i 1.8 i 2" 1.D. SHELBY TUBE -¥——p—¥—% B
Location. Highway 548, District 18 [ PLASTIC AND LIQUID LIMIT o
2" biAI CONE A r———————
l Near Sault Ste, Marie, Ontario. pusuep " UNDRAINED TRIAXIAL AT
s OVERBURDEN pREssure 154305
4 VANE TEST AND SENSITIVITY (8) + _r 106
HOLE LOCATION AND DATUM SEE DRAWING No. 1 ' % STRAIN AT FAILURE
l . - x PENETRATION RESISTANCE NATURAL MOISTURE CONTENT, ~
$ £ 3%0 FT. LB, SLows/FT. AND I
M SOIL DESCRIPTION ey | B fpto 0 e oy weionr feco -
L F T SHEAR STRENGTN K.8.F. e DRY WEIGKT Very
! 580.0 | g _
Depth of Water: 32,7 ft. n
a - 3 5 u
l -
L J 10
s t -+
r 4 i5 + H 1
. ul F e in
5 20 NEENRES 1
NOTES: T n
) ] A i
1) STA, 92 + 42, 15 ft, right of -
centreline, Borehole advanced using 17 ° I
conventionzl diamond drilling o5 REnS
equipment mounted on steel barge on 1 2 T
June 27 and 28, 1963, - - b
] 30 . 1
u
8 | sur s i i
INTRUSIVE DIABASE (B3ZDROCK)~surface B
weatherel and fractured to 34,5 35 ApNNN 1 i
s s tm .
ft. depth, then sound, dark grey, 1 . H ! T0x
codrse grained; numerous random T - . 1
oriented thin fissures with iron L
stained fissures at 43,3 ft, depth; -~
generally good wate. return during M -
driliing; water loss from 41,0 to 40
49,2 ft, depth; protably due to poor
seating of BX casing 3t bedrock il
+ surface, J
i ] 45 1
L 50
END OF BOREHQLE —————— 529.1 T
- NOTES: see above




BOREHOLE LOG

l JoB No._ 7 5159 BOREHOLE No.__ B-11 DRAWING No._ 31
I prosect__ St Joseph Island Bridge 2" 0.0. SPLIT TUBE «~0—0—0—0— B NATURAL MOISTURE X
Location. Highway 548, District 18 27 1.D. SHELBY TUBE -—¥—#—3% B . pLAsSTIC AND LIQUID LiMiT —o
; 2" DIA. CONE s
I Near Sault Ste. Marie, Ontario, PUSHED ' P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE 1P tJS
VANE TEST AND SENSITIVITY (S) + ; _r 10
HOLE LOCATION AND DATUM SEE DRAWING MNo. . 7 STRAIN AT FAILURE
I v x PENETRATION RESISTANCE INATURAL MOISTURE CONTENT o
G Qo b 2%0 FT. L8, BLOWS/FYT. AND
wi g SOIL DESCRIPTION mev 1 040 _ 60 e ATTERBERG LIMITS Reco-
v g .} FEET 2} sHEAR STREnGTH K.S.F. % DRY WEIGHT very.
580.0 | o __ :
Depth of Water: 33.6 ft,
t
q -3 a i
] 10
l 2 J 15
I h ] 20
NOTES: T
, 1) STA, 92 + 58, 15 ft, left of
centreline, Borehole advanced in . S
AX size using conventional diamond 251 ]
drilling equipment mounted on steel n
barge on June 25, 1969,
. 30 .
s5Lé6. i inan 4
INTRUSIVE DIABASE (BEDROCK)~sound, | 35 T ! .
dark grey, coarse grained; nuwncrous + {1091-'
wellhealed fissures, occasionally - : an ; IS R ;
quartz £illed; generzlly bad E - : N
mechanical fractures below 33,9 ft. [T i 11007
depth; effortless drilling noted at 40
40,9, 41.8 and 42.9 ft.; seams of +
sof't rock probably ground away; H
generally good water recovery,
! : X BRE K’
- 45 t . 2
t
{
l 1 Es L
50
END OF BOREHOLE ———————-~F 5291 -
NOTES: s=e above ] mN

g William Trow Associates Lid.




PVRLDROLULE LUUL

JOB No.__J-5159 BOREHOLE No,_ 512 DRAWING No.>2
rrosect__ St Joseph Island Bridtge 2% 0.0. SPLIT TUBE —0-mO—0—0— NATURAL MOISTURE x
Locarion. Fighway 548, Distriect 18 2" 1.D. SHELBY TUBE H—d—¥—% B  pLAsTIC AND LIGUID LimiT o0

- 2" DIA. CONE e :
1
Near Sault Ste, Marie, Ontario. PUSHED P UNDRAINED TRIAXIAL AT
: OVERBURDEN PRESSURE 5SS

VYANE TEST AND SENSITIVITY (S) +5

HOLE 1L.OCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE -7 19

rgo '

- < PENETRATION RESISTANCE NATURAL MOISTURE CONTENT
Q° iy ) 380 FT. tB. BLOWS/FT. . AND %
£ SOIL DESCRIPTION Teer |8 R AjpERaEnc Linits Reco-
& Fr. SHEAR STRENGTH K 3.F. e DRY WEIGHT Very
580.0 0
Depth of water: 33,0 ft,
I
] 5
&
4 10
4 15 an
i T
SuRE aaus
E 20
NOTES s

]

1) sTA. 92 + 57, 15 ft. right of T
centreline. Borehole advancad in ]
AX size using conventional diamond 25 u
drilling equipment mounted on steel e
barge on June 25, 1969, y s
2) Generally good water return b
during drilling,

547.0 } -

INTRUSIVE DIARASE (BEDROCK)=-sound, 78
dark grey, coarse grained; numerous J 35 L e
hairline flssures at random inclipa- nENS. 1
tions; irom stained fine fissures r+

at 7.9 and 48,2 £t, depth: effort- -

less drilling ncted from 33.5 to
34,5 £t. depth; light coloured
wash water return; material probably]
sround during drilling, g

bl
1
H

45 ans

END OF BOREHOLE F 531.8 E

i KOTES: see above

i
E ¥ William Trow Associates Ltd.

PRV



BOREHOLE LOG

E JOB Mo, _J=5159 ' BOREHOLE No._°~17 DRAWING No._?>
I PROJECT t. Joseoh Island Bridee 2" 0.D. SPLIT TUBE —O—O—0—0— " NATURAL MOISTURE x
| LocaTion_ Highway 548, District 18 27 I.D. SHELBY TURE -t—¥—¥—% [ PLASTIC AND LIQUID LIMIT p—o0
2" DiA. CONE ) °
I Near Sault Ste, Marie, Ontario PUSHED P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESsURe  'SX[F®
VANE TEST AND SENSITIVITY (S) + \ . > 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
v P PENETRATION RESISTANCE NATURAL MOISTURE CONTENT NATURAL
G & - 380 FT. LB, BLOWS/FT, AND uUNIT
w : SOIL DESCRIPTION ELEY. & 20 40 ¢o 89 ATTERBERG LIMITS WEIGHT
f A FEEY rgr. SHEAR STRENGTH K.%.F. % DRY WEIGHT P.C.F.
!__ 580,0 °
i ¥ WATER LEVEL IN CHANNEL o ] an
Depth of water - 29,3 feet, :
i |,
. i 10
] i5 7
T
I !
] o T
E 1 20
] ]
25
B REFUSAL — ] 550.7 T un
V=7 BEDROCK SURFACE ] 30 ]
E NOTES: ; 1

~8ta, 92 + 69.5; 15 feet left of
centreline, 35 I
-3ounding made from barge with
plumb AX rod on June 25, 1969,
~-Bouncing refusal at 29,3 feet
depth,

] 40 a

45

50

William Trow Associates Ltd.

! 5



JOB Mo, _J-5159

BVRLNAUVLE LUG

BOREHOLE No.C-18

DRAWING N

0. 34

PROJECT St. Joseph Island Bridge 2" 0.0. SPLIT TUBE —0—0—0—0— [ NATURAL MOISTURE x
Locarion. Highway 548, District 18 2" 1.D. SHELBY TUBE : - PLASTIC AND LIQUID LIMIT  jo
$ +
Near sault Ste. Marie, Ontario PUSHED P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE 1S s
VANE TEST AND SENSITIVITY (S) + o 1o
HOLE LOCATION AND DATUM SEE DRAWING No. 1 ’ %o STRAIN AT FAILURE
" z PENE™RATION RESI!STANCE NATURAL MOISTURE CONTENT NATURAL
P S . b 380 FT. ‘LB. g‘x).ows/‘n. AND UNIT
w - ¢ €V, I 20 ° A d ATTERBERG LIMITS WEIGKT
N 5 SCiL DES C RIPTION FEET 2} SHEAR sTRENGTH K.S.F. % DRY WEIGHT P.C.F.
v : 580.0 e
b WATER LEVEL IN CHANNEL 0
Depth of water; 32,7 feet H
J 5
] 10
] 15 T
J Wi [
+ L
. 444
] 25
] 30
b--4—1 4 i e SANESARN
REFUSAL —q 5U7.3 H
A BEDROCK SURFACE .
35 4 = -
NOTES: .
- 1 [
~Sta, 92 + €8,5; 15 feet right of o ; i
centreline, Tl
-Sounding made from barge with 40
plumb iX rods on June 25, 1969,
~Bounecing refusal at 32.7 feet ] -
depth, T A BYREY
i E
) ~4
45 i
50 1
REEN 13

iy

William Trow Associates Lid.

-




BURLNRULE LUG

J=51 ¢-1
JOB No._ 35159 BOREHOLE No. °~19 | DRAWING No.>>
PROJECT to. Joseph Island Bridge 2" 0.D, SPLIT TUBE —0—0—0—0— § NATURAL MOISTURE x
rocartion.  Highway 548, District 18 2" 1.D. SHELBY TuBE *—¥——* § PLASTIC AND LIQUID LIMIT  |—0O
2" DIA. CONE B —— o
Near Sault Ste. Marie, Ontario. PUSHED. . UNDRAINED TRIAXIAL AT N
s OVERBURDEN PRESSURE >~
VANE TEST AND SENSITIVITY (S) + =
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
- v < PENETRAT!ONW REESSTAI}IC! NATURAL MOISTURE CONTENT NATURAL
§ eev. | 3o ao 65" "¥ee oo uniy
w I SOIL DESCRIPTION reer | 4 A A A ATTERBERG LIMITS WEIGHT
t " . n - SHEAR STRENGTH K.8.F, % DRY WEIGHT P.C.F.
¥ 580.0 _
T Water lovel in channel, Y

Depth of water: 33.7 feet depth,

REFUSAL _- 546,3
V= BEDROCK SURFACE

35 1 6

NOTE:

~8ta, 93 + 78; 15 feet left of
centreline, 1
-Sounding made from barge with } 40
plumb AX rods on June 25 1969,
-Bouncing refusal at 33,7 feet,

45

50

I . 4 20

William Trow Associates Ltd.

16
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BOREHOLE LOG

J0B No.J-5159 BOREHOLE No. 20 DRAWING No._>0
PROJECT S§t. Joseph Island Bridge 2" 0.0. SPLIT TUBE ~O~-0—0—0— B} NATURAL MOISTURE X
LOCATION Highway 548, District 18 2" 1.D. SHELBY TUBE ¥—t—%—i- § PLASTIC AND LIQUID LIMIT

. Near Sault Ste, Marie, Ontario.

HOLE LOCATION AND DATUM SEE DRAWING No. |

2" DIA. CONE
lJusn-isn

VANE TEST AND SENSITIVITY (S)

+§

P UNDRAINED TRIAXIAL AT
. OVERBURDEN PRESSURE

% STRAIN AT FAILURE — 1°

t—o
.
15@5

G v £ PENETRATION RESISTANCE INATURAL MOISTURE CONTEMY NATURAL
& I 350 FY. LS. BLOWS/F7. AND UNIT
w ; SOIL DE SCRIPTION wLEy. & 20 40 houd 6o ATTERBERG LIMITS WEiGHT
1 N : 'SEET 'g_ SHEAR STRENGTH K.8.F. % ORY WEiIGHT *.C.F.
- 8 580.0} °
= WATER LEVEL IN OHANNEL 0
Depth of Water - 32.4 feet
J 5
; 10
. 15
4 20
RS
. 25
. ] 30
REFUSAL —_— ] 5U7.6
(ELE BEDROCK SURFACE 1T
35
NOTE:
~3ta., 93 + 78; 15 feet right of . e
centreline,
~Sounding made from barge with
b plumb AY rods on June 25th, 1969, 40
=Cone penetration 1 inch with
3 tlows then bouncing refusal
without penetration at 32.4 feet
depth.
| 45
3 50
i

£
B

Witliam Trow Associates Ltd.

e

-




BOREHOLE LOG

308 Mo, 7 5259 BOREHOLE No._>"%7 DREWING No._
puosecr___St. Joseoh Island Bridge 2" 0.D. SPLIT TUBE —O0——0—0—0— B} NATURAL MOISTURE X
LOCATION Highway 548, Distriet 18 2" 1.D. SHELBY TUBE <—¥—-—3 § PLASTIC AND LIQUID LIMIT p—O

Near Sault Ste, Marie, Ontario,

2" DIA. CONE -

PUSHED P

UNDRAINED TRIAXIAL AT

Y

VANE TEST AND SENSITIVITY (5) +5 OVERBURDEN PRESSURE 16
HOLE LOCATION AND DATUM SEE DRAWING No. % STRAI AT FAILURE
z -
-3 nél ) E ;:g‘::‘:‘:':” “:i';\;;’/‘gf NATURAL MOIASJ:RE CONTENT 7
wisr SOIL DESCRIPTION ELEV. S 20 oiad L ATTERBERG LIMITS Reco=-
o & FEET rr. | SHEAR STRENGTH K.$.F. % DRY WEIGHT very
80.0
Depth of Water: 31,3 ft. 2 °
] 5 FHH
L . 10
] 15
NOTES:
b 20
1) STA. 93 + 96, 15 f£t, left of
centreline, ©Porehole advanced in
AX size using conventional diamond
drilling equipment mounted on steel
barge on June 24, 1969, 1 95
J 30
— 5487 gl
GNEISSIC METASEDIMENTS (BEDROCK)- £
sound, light grey with bands o?f i D
sound dark grey gabbro from 34.3
to 35,3 £t, depth and from 45,3 to 35
47.3 £t, depth; few hairline fissured;
iron stained seam at 34.8 ft, depth;
effortless drilling occurring for
short distance (i,e. 1-2 inches) at
35.7, 36,6, 38,4 and B5.3 ft.; 307
generally geood water return during | 40
ddlling,
45 |
925
END OF BOREHOLE 532.6 . -
NOTES: see above 50

&

William Trow Associates Lid.




BOREHOLE LOG

g . L
i 308 No.__ 3 5159 BOREHOLE #o.__ 2 DRAWING No.__ 20
Isla o
! PROJECT St. Joseph Islard Bridge 2% ©.5. 3PLIT TUBE —~O0—O0—O00— ¥} NATURAL MOISTURE X
LOCATION Highway 3!1 3, District 18 2" L.D. SHEL TuBe 4+—3—¥—4¢ B PLASTIC AND LIQU'D LIMIT —c
2" DIA. CONE B —
Near Sault Ste. Marie, Onbtario. pysien ® UNDRAINED TRIAXIAL AT
VANE TEST AND SENSITIVITY (8) +% OVERBURDEN PRESSURE > *
MOLE LOCATION AND DATUM SEE DRAWING No. 1 % BTRAIN AT FAILURE o
' . 5 Py ;52‘::‘:':*‘ RESBTM}C& NATURAL MOISTURE CONTENT %
. . BLOWS, .
v § SOIL DESCRIPTION ey | LR aTreRBERg Limis Reco-
. FEET F?r. SHEAR STRENGTH K.S.F. % DRY WEIGHT very
' 580.0 | ¢ _
Depth of Water 32,8 ft.
1 |, :
) 10 -
l I
-4 b
é
I ] 15 {
i . ] 20
NOTES:
1) STA, 9k + 00, 15 ft. right of
centreline, Borehole advanced in g5
AX size using conventional diamoend
drilling eguipment mounted on steel
l barge on June 24 and 25, 1969,
] 30
I ’_-"_‘H -
547.2 1 |
Y 7% Intensely fractured and loosened 7 :
7, oedrobk Material ground away aalsp o
54t during 1ling, L8 EE = 3 o
Y INTRUSIVE DIASASE [BEDROCK)-sound, | 21te 1 L ooz
%] dark grey; coarse grained; numercus 5 | s =
well he_ﬁcd fine fissures at random 1 1 3
,sg/)\'j inclinations; iron stained fissures . . 98«
a Q/v/; at 39,5 and 1.8 £t, depth; gene“all_f 40 o
%/ good water return during drilling
4/
i
! @ 1007
NS 45
4 100%
S END OF BOREHOLE 531.4
50
I NOTES: see above
T
1 |

William Trow Associates Ltd.

1€




E 10B No.__ J=31539

BOREHOLE LOG

BOREHOLE No. C-21

DRAWING Mo,

39

FROJECT.

LOCATION

St. Joseph Island Bridge

Highway 548, District 18

2" ©.D. SPLIT TUBE —0—O0—0—0— [}
2 1.D. SHELBY TUBE <¥——#—H—¥%

NATURAL MOISTURE
PLASTIC AND LiQUID LIMIT

X
0

Near Sault Ste. Marie, Ontario. PUSHED ) . UNDRAINED TRIAXIAL AT .5 s
+5 OVERBURDEN PRESSURE ,
VAME TEST AND SENSITIVITY (S) . - 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1§ % STRAIN AT FAILURE
z PENETRATION RESISTANCE NATURAL MOISTURE CONTENT KNATURAL
[ & v 250 FT. L8, ,an.ows/‘rg. AND UNIT
w 8 ZLEY, 20 40 d LA ATTERBERG LIMITS WEIGHT
. :; SOIL DESCRIPTION FEET 'E_ SHEAR STRENGTH K.S.F. Yo DRY WEIGHT P.C.F,
. 580.0 0
T - - i
WATER LEVEL IN CHANNEL .
Depth of Water: 29.2 f%.
] 5 —t-1
RENS
4 10
4 i3
J 20
] 25 u
Y% REFUSAL ~ 550.7
Al BEDROCK SURFACE 1 30 3
et I Wh b §-
NOTES: 1 ane
1} STa, 94 + 18, 15 ft, left of 35 T ]
centreline, 1T -
2) Sounding made from barge with
plunb AX rods on June 24, 1969, aun
¢ 3} Bouncing refusal at 29,2 P&,
40
i
. +
3 {7 I
50
4

&

William Trow Associatzs Ltd.




BOREHGLE LOG

51 Cc=-22
308 Mo, 779159 BOREHOLE No. DRAWING No.
PROJECT. St, Joseph Island Bridze 2" O.D. SPLIT TUBE ~0—0-—0—0— " NATURAL MOISTURE b
cocarion. Highway 548, District 18 27 1.D. SHELBY TUBE ¥—¥—¥—% PLASTIC AND LIQUID LIMIT }—0O

2" DIA. CONE ———
Near Sault Ste, Marie, Ontariobusﬂm . UNDRAINED TRIAXIAL AT
s OVERBURDEN PREssure 15753
YANE TEST AND SENSITIVITY (5) + 7 16
HOLE LOCATION AND DATUM SEE DRAWING No. - % STRAIN AT FAILURE
- < PENETRATION RESISTANCE MATU AL MOISTIIRE CONTENT NATURAL
. 4 ELEY Y 2o | an Séowy:g‘ aND UNIT
w N ¥ ATTERBE i
iy 53 SOIL DESCRIPTION FEET E_. SHEAR STRENGTH .S.F. % D:YR\‘;EL!:‘HIS VLE::G:T
¥ 579.91 ¢
T WATER LEVEL IN CHANNEL
Depth of Water: 31,5 ft,
] 5
] 10
. 15
. 20
i 25
. 30
REFUSAL 548,14
/A BEDROCK SURFACE ] i
na
NOTES: 1 35 0
1) sTa, g4 + 18, 15 £t. right of T
centreline,
2) Sounding made from barge with
plunbd AX rods on June 24, 1969, 40
3) Bouncing refusal at 31,5 ft.
depth.
45 3
50
igas
1

1

william Trow Associates Ltd.




BOREHOLE LOG

- Ja51 C~2
J0B No, 279159 BOREHGLE No.__ 27 DRAWING No.
PROJECT St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —O0—0—0-—0— NATURAL MOISTURE x
4 * 1D, 3t —o
Location,  Highway 548, Distiict 18 2" 1.D. SHELBY TUBE - ] PLASTIC AND LIQUID LIMIT
ap 2" DIA. CONE
Near Sault Ste, Marie, Ontario PUSHED P UMDRAINED TRIAXiAL AT
s OVERBURDEN PRESSURE 15y
VANE TEST AND SENSITIVITY (S) + F 10
HOLE LOCATION AND DATUM SEE DRAWING No. 1 . . % STRAIN AT FAILURE
" X T PENETRATION RESISTANCE INATURAL MOISTURE CONTENT NATURAL
“ s ELEV. & A GB;OWS/:J' AND il
W - 20 A ATTERBERG LIMITS w
iy :f SOIL DESCRIPTION FEET FI':?:_ SHEAR STRENGTH w81 % DRY WEIGHT er.
—g = 580.0{ ¢
\ WATER LEVEL IN CHANNEL i
Depth of Water - 33.1 feet,
] 5
] 10
. 3
3 15 T ;
T !
| i
] 20
J 25
d 30
RERUSAL e —————] 546.8] B o
T EEDROCK SURFACE
’ ] 35
- T3
NOTES: T
~Sta, 95 + 29; 15 feet right of ey
centreline, =
-Sounding made from barge with 40
plumb AX rods on June 2L, 1969, 1
=Bovnging refusal at 33.1 fest, 3
45 (1]
50 :

William Trow Associates Ltd.

<
N2



BOREHOLE LOG

JOB No.__ J=5159 BOREHOLE No._C~2* DREWING No.__*
prosecy__ St. Joseph Island Bridge 2" 0.D. SPLIT TUSE -—0—0—0-—0— 8 NATURAL MOISTURE x
Locarion_ Blghway 548, District 18 2° 1.D, SHELBY TUBE -¥—¥—%—i PLASTIC AND LIQUID LIMIT |j—O

Near Sault 3te, Marie, Ontario.

2" DIA. CONE

PUSHED : P

UNDRAINED TRIAXIAL AT
OVERBURDEN PRESSURE  °\75

VANE TEST AND SENSITIVITY (s) 45 _> 16
HOLE LOCATION AND DATUM SEE DRAWING No. ! % STRAIN AT FAILURE
P K z :::EFT:‘I;?N Rg‘ifv‘;‘;;‘:f. NATURAL MOIASJ:RE CONTENT| | NATURAL
- & ELEV. a 20 40 €0 80 UNIT
x SOIL DESCRIPTION plrp 7] A ATTERBERG LIMITS WEIGHT
[ T g_. SHEAR STRENGTH K.5.F. % DAY WEIGHT P.C.F.
¥ 580.0}'
hd WATER LEVEL IN CHANNEL
Depth of Water 34,0 ft.
] 5
] 10
T
3 ] 15
. 0 - L
25
] 30
REFUSAL ————— 545,95 5
e EEDROCK SURFACE ] 35 HH
NOTES: q
1} S87TA, 95 4 29, 15 £t, right of 40
centreline, -
2) Soundlné made from barge with T
plumbd 2¥ rods on June Zz2k, 1969. nS
3) Refusal 3t 34,0 f£t.; reds 1
probably wedged in crack in rock,
45
50
T
1

William Trow Associates Ltd.

I m




BOREHOLE LOG

30B No.__J 5159 _ BOREHOLE No.__B-15 DRAWING No._%3

snosect.  S¢s Joseph Island Bridge

2" Q0.D. SPLIT TUBE —0—0—0—0— V) NATURAL MOISTURE x

rocatTion. Highway 548, District 18 2" 1.D. SHELBY TUBE H—¥—¥—% @ PLASTIC AND LIGQUID LIMIT |}—-O
2% DIA. CONE .

Near Sault Ste, Marie, Ontario,

PUSHED. : P UNDRAINED TRIAXIAL AT

s OVERBURDEN PRESSURE IsSxyp)s
VANE TEST AND SENSITIVITY (S) + .
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE

PENETRATION RESISTANCE NATURAL MOISTURE CONTENT F4
330 FT. LB. aLOWS/FT. AND

20 40 $o 8o ATTERBERG LIMITS Reco-
SHEAR STRENGTH K.S.F. % DRY WEIGHT very

rgo

FEET
580,0
- T
Depth of Water: 33,1 £, ;

~f

Q
LRk SOIL DESCRIPTION pridy
o

© Joertn

i

NOTES:

1) STA. 95 + 50, 15 £t, left of
centreline, Borehole aavar\ced in
AX size using conventional diamond
drilling equipment mounted on steel
barge on June 23, 1969, ] i5

L ; 30
T A T
] T |
5”609 .
INTRUSIVE DIABASE ({BEDROCK)-sound, o
dark grey; coarse to medium grained | 35 7t
at depth; numerous randoem orlented
fine quartz healed fissures; iron
stalned fissures occurring from 4 B
33,1 to 37.9 ft, deoth; generally B
good water refurn during drilling. 40
395
45 |
997

END OF BOREHOLE——— 530.8 :

NOTES: see above

l ' . 20

wngee William Trow Associates Ltd.




BOREHOLE LOG
I J0B No._J 5159 BOREHOLE No._B-16 DRAWING No._ ¥
l PROJECT St. Joseph Island Bridge 2" 0.D. SPLIT TUBE —0—0—0—0— 2 NATURAL MOISTURE b4
i istr " 1.D. SHELBY E Yt
Locarion. Highway 548, District 18 2" 1.D. SHELBY TUB B PLASTIC AND LIQUID LIMIT j—o
. 2" DIA. COlE o
Near Sault Ste, Marie, ()ntarzl.o.wsMED P UNDRAINED TRIAXIAL AT
2 OVERBURDEN PRESSURE 'S \(/ S
VANE TEST AND SENSITIVITY (57 +F o > 16
HOLE 1LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
‘ ] é’ E :i:‘::‘::" R:i:;;;’jgf NATURAL Mo:s::ne CONTENT R%
- | ELEV. 20 foid so 8o ATTERBERG LIMITS eco~-
. :: SOIL DESCRIPTION FEET '_';‘::_ SHEAR STRENGTH or % DAY WEIGHT very-
ﬁ 580.0 | o | -
Depth of Water: 32,6 ft. T
l . 5
] 10
I u IZRN
Ing 8
1 !
L ; 15

i NOTES: T
1) STA. 95 + 16, 15 ft. right of | us 5
centreline, Borehole advanced in T
AX size using conventional diamond | 20 H
drilling equipment mounted on steel
barge on June 23, 1969,

l < 25

30 - :

I SL7.4 - aleet
INTRUSIVE DIABASE {BEDROCK)-sound, S
dark grey, coarse grained, numerous 35 R -
randem oriented quartz, healed fine
fissures; iron staining in fissures
at 33.9 £t, and 40,1 7%,; generally 0T
good water return during drilling. [ISSIT

I 40

! : 45

100%

I [V

50
-~ 1 528, -

i END OF BORFHOLE ) > >
NOTES: see above i

" i T

William Trow Associates Lid.
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JOB No.__ 95159

BOREHOLE LOG

BOREHOLE No, 02 DREWING No._2

FROJECT. St. Jeseph Island Bridge 2" 0.D. SPLIT TUBE —0—O—0—0— NATURAL MOISTURE x
1 i i " LD, —y—it—% B A

rocarion.  Hhghway 5 8, District 18 2" 1.D. SHELBY TUBE <] PLASTIC AND LIQUID LIMIT —0O

Near Sault Ste. Marie, Ontario

HOLE LOCATICN AND DATUM SEE DRAWING NoO,

1

2" ——— s

DiA. CONE
PUSHED. P

+5

VANE TEST AND SENSITIVITY (S)

UNDRAINED TRIAXIAL
OVERBURDEN PRESSURE .

% BTRAIN AT FAILURE —7 9

AT
13-@5

~
§
¥
&
-

SOIL DESCRIPTION

350 FY. LB.

ELEV. 20 40

PENETRATION RESISTANCE
BLOWS/FT.
go 80

FEEY

530,0

SMEAR STRENGTH

.-||Ih -0

WATER LEVEL IN CHANNEL
Depth of water - 31,0 feet,

REFUSAL

V278

BEDROCK SURFACE
NCTES:

~8%a, 95 + 67 15 feet left of
centreline,

~Sounding made from barge with
plumb AX rods on June 23, 1969,
~-Bouncing refusal at 31 feet
depth,

© Jorern

K.S.F.

NATURAL MOISTURE CONTENT

NATURAL
UNIT
WEIGHT
P.C.F.

AND
ATTERBERG LIMITS
% DAY WEIGHT

30

5490

35

45

50

1)

William Trow Associates Ltd.




BOREHOLE LOG

. J0B No._T-5159 BOREHOLE No. 026 DRAWING No.
' PROJECT St. Joseph Island Bridge 2* 0.D. SPLIT TUBE —0—0-—0—0— [} NATURAL MOISTURE x
LocaTion_  Highway 548, District 18 2" 1.D. SHELBY TUBE #—¥—¥—¥ g PLASTIC AND LIQUID LIMIT }—O
] © 2" DIA. CONRE :
Near Sault Ste, Marie, Ontario PUSHED , UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE 'S5
VANE TEST AND SENSITIVITY (S) + . 10
HOLE LOCATION AND DATUM SEE DRAWING No. % STRAIN AT FAILURE
' - z PENETRATION RESISTANCE NATURAL MOISTURE CONTENT MNATURAL
™ & . = 3s0 FY. LB. BLOWS/FT. AND . uNIT
wi ¢ SOIL DESCRIPTION wLev. | 20 40 LA 80 ATTERBERG LIMITS WEIGHT
ol FEEY S | sHEAR stRENGTH K.S.F. % DRY weiGHT P.C.F.
g 580.0|7"
T WATER LEVEL IN CHANNEL 0 T T 3
Depth of water - 32,4 feet
l . 5
| :
4 10 t
| H
' +
] 15 -H
|
. . %
' 4 25
30
REFUSAL , HHtH b H
i V2 BEDROCK SURFACE —— 547.§
NOTES: ‘
435 ]
. -Sta, 95 + 69; 15 feet right of
cantreline,
~3ounding made from barge with 1
plumb AY¥ rods on June 23, 1369,
I =Bounding refusal at 32,4 et 40
depth,
!
! 45
50

1€

William Trow Associates Ltd.




BOREHOLE LOG

6B No.__3=5159__ BOREHOLE No. .C~27 DRAWING No. 7

PROJECT. 8t. Joseph Island Bridge 2" O.D. SPLIT TUBE —0—O—0—0— NATURAL MOISTURE X
. . “ LD. b s s oy o
LOCATION Highway 548, District 18 2" i.D. SHELBY TUBE 8 PLASTIC AND LIQUID LiMIT |—oO
- 2" DIA. CONE °
Near Sault Ste. Marie, Ontario PUSHED » UNDRAINED TRIAXIAL AT
" ) s OVERBURDEN PRESSURE 15 5
. VANE TEST AND SENSITIVITY (S) + > 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
e 5, E ;ggE::AI;ON Rsslos»\:”AgCE NATURAL MOISYURE CONTENT! ! NATURAL
. . TN LOWS/FT. AND unNIT
w : SOIL DESCRIPTION IFLEEV- s 20 40 o ac ATTERBERG LIMITS WEIGH
L8 ET 12 | sucan svrencTH K.S.F. % oRrY wEIGHT P.C.F.
|y 580.0( "
T WATER LEVEL IN CHANNEL ¢

Depth of Water 18,2 feet,

L
bt

REFUSAL —— 1 561.8 T
Vs BEDROCK SURFACE

NOTES:

~Sta, 96 + 76.5; 15 feet left of
centreline,

=Sounding made from barge with | o5
plumb 4X rods on June 22, 1969
-Bouncing refusal at 18,2 feet
depth, 4

35

n
B0 T 0 o

40

45

50

William Trow Associates Ltd.
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BOREHOLE LOG

3-51 . '
J0B No,_I-5159 BOREHOLE No. C-28 DRAWING No._*8
PROJECT St. Joseph Island Bridge 2" 0.D. SPLIT TUBE ~0rG—O—o NATURAL MOISTURE x
rocation_ Highway 548, Distriet 18 27 1.D. SHELBY TUBE #—¥—it—¥% PLASTIC AND LIQUID LIMIT }—0
2" DIA. CONE B —— o
Near Sault Ste, Marie, Ontario PUSHED . , UNDRAINED TRIAXIAL AT
< OVERBURDEN PRESSURE 5SS
VANE TEST AND SENSITIVITY (5) + 16
HOLE LOCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
G K x ;::E::A:;ON R;i:;:;:-f NATURAL MOISTURE CONTENT| | NATURAL
wl § SOIL DESCRIPTION mev. 1§ 20 40 90 80 ATTERBERG LimiTs weionT
Lia - FEET l?r. SHEAR STRENGTH ®.5.F. % DRY WEIGHT P.C.F.
X 580.0 o B .
T WATER LEVEL IN CHANNEL
Depth of Water - 17.2 feet,
] 5
L i 10
L i 15
REFUSAL | 562.8
V73 BEDROCK SURFACE 3
i NOTES: J 20
-Sta, 96 + 77.5; 15 feet right of
centreline, .
-Sounding made from barge with
plumt AX rods on June 22, 1969, + M
-Bouncing refusal at 17.2 feet - 25
depth, "
‘ ] }
] 30
] 35
] 40
T
45
50

- William Trow Associates Ltc‘i.




BOREHOLE LOG

l 0B No.__J 5159 BOREHOLE No._B-27 DRAWING No._ 9
I prosect__St. Joseph Island Bridge 2" O.D. SPLIT TUBE —O—O—0—0— 2 NATURAL MOISTURE x
Locarion. Highway 548, District 18 2" 1.D. SHELBY TUBE ¥—#—¥—¥ § PLASTIC AND LIQUID LIMIT |0
i 2" DIA. CONE °
Near Sault Ste. Marie, Ontario, PUSHED P UNDRAINED TRIAXIAL AT
s OVERBURDEN PREssuyre o {73
YANE TEST AND SENSITIVITY (S) + 16
HOLE 1.OCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
l o . % ::gE'FT:A:IDN RES;STA;JCE NATURAL MOISTURE CONTENT %
S >4 . LB. ELOWS/FT,
w| & SOIL DESCRIPTION gLev. | & 20 4c \id 80 AYTERB::GD LIMITS Reco-
o] & FEET | B F sHear sTRENGTH ws.F. % DRY WEIGHT
rT. ’ very
I 580.0 1 o
Depth of Water: 14,9 ft,
I J 5
] 10 +
565.1 1s
GNEISSIC METASEDIMENTS ({BEDROCK)=~ 1 3
sound, light grey, numerous fissured), u
random oriented; effortless drilling 9671
noted for 1 inch at 28,6 £t, depth, 1
Generally good water return during
i drilling, ] 20
i b : 25 99%
i
. ] 30
s END OF BOREHUOLE  ————e 1 5493 s
NOTES:
1) STA, 96 + 98, 15 ft. left ] EL) s : i
of centreline, Borehole advanced in ] T ! :
AX size using conventional dianmond hseng
I driliing equipment mounted on steel 1
barge on June 21, 1969,
l 40
! 45
50
! LR F

£
L

William Trow Associates Ltd.
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108 No. 7 519 BOREHOLE No.___ DRAWING No.
l PROJECT. St. Joseph Island Bridge 2" O0.D. SPLIT TUBE —~0—0—O—0~— NATURAL MOISTURE X
rocation_ Highway sU8, District 18 2" LD, SHELBY TUBE <%—¥—¥—3 § PLASTIC AND LIQUID LIMIT }—O
2" DIA. CONE °
Near Sault Ste, Marle, Ontario. PUSHED P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE 15 s
VANE TEST AND SENSITIVITY (5) 4 - ) > 10
HOLE LOCATION AND DATUM SEE DRAWING MNo. § fo STRAIN AT F.ILURE
‘ e .’ = PENETRATION RESISTANCE NATURAL MOISTURE CONTENT %
5 'S 350 FT. LB8. BLOWS/FT. AND
w ; SOIL DESCRIPTION ELEY. u 20 49 L as ATTERBERG LIMITS Reco-
L : FEEY ;‘1'-. SHEAR STRENGTH K.S.F. Yo CRY WEIGHT very
580.0 | g
Depth of Water: 15.8 rt. t
] +
l . 5
. 10
J 15
l 56l.2 +
GNEISSIC METASEDIMENTS (BZDROCK)- 1T H .
I sound, light grey; numerous random 8ur
_ oriented fissures; some mechanical o Tr /
. | fracturing during drilling; no 20 .
water return during drilling; BX 7
casing probably poorly seated in 897
i rock surface, B ’
! 4 25
i 3 325
30 {
i END OF BOREHOLE | 548.1 jals s
' NOTES: ] 35
1) sTA, 96 + 98, 15 f£t, right of : T
centreline, Borehole advanced ] 1
in AX size using conventicnal diamong
driiling equipment mounted on gheel
Large on June 21, 1969, 1 40
1
! 45 T
50

William Trow Associates Ltd.
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I 308 No._ J-5159 : BOREHOLE Neo._C-29_

DRAWING No, 2+

PROJECT. St, Joseph Tsland Bridge 2" Q.U SPLIT TUBE —0~-0—0—0— " NATURAL MOISTURE x
; i ok 2" 1.D. SHELBY TUBE ~Fr—¥—d—p
rocarion.  Highway 548, Distriet 18 ] PLASTIC AND LIQUID LIMIT |
1t st . ont 2" DIA. CONE . °
ear Sau Ste., Marie ario
N S . » . PUSHED p UNDRAINED TRIAXIAL AT ‘s s
' OVER o : @
VANE TEST AND SENSITIVITY (5) 45 BURDEN PRESSURE > 16
HOLE LOUCATION AND DATUM SEE DRAWING No. 1 % STRAIN AT FAILURE
i PENETRATION RESISTANCE N
G al I 380 FT. L. BLOWS/ET, ATURAL MOISTURE CONTENT, NATURAL
& gev. | & 20 40 60 8o AND UNIT
W ¥ SO'L DESCRIPT! ON rEET u ; ATTERBERG LIMITS WEIGHT
) Ll rPr SHEAR STRENGTH K.8.F, % DRY WEIGHT P.C.F.
l ¥ 580.0 |7 _
WATER LEVEL IN CHANNEL t
Depth of water; 17.8 feet, : u o
R 5 SRR
O T H
i - -
10, sl ERENN
H T NEESE
NS E
O
anus T u
»f..‘,._
J 15 Ht
o 1
ASNE SRR RERan
REFUSAL ; 562 2 T 1
/=(A BEDROCK SURFACE R — * REE Y} S
OO aue
4 20 T T e

NOTES:
~8ta, 97 + 19.5; 15 feet left of ] T
centreline, []
-Sounding made from small boat using] 25
AX rods on June 21, 1369, ' -
~Bouneing refusal at 17.8 feet
! depth, 4
] 30 H [
aat -
35 H E
40 -
45 H !
£0 17

]

Wiliiam Trow Asseociates Ltd.
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30B No.__J=5159 BOREHOLE No.C-30 BRAWING No._22
PROJECT 3t. Joseph Island Bridge 2" 0.D. SPLIT TUBE =—B—O—O—0— NATURAL MOISTURE %
LOCATION Highway 548, District 18 2" 1.D. SHELBY TUBE H—d—t—i § PLASTIC AND LIQUID LIMIT |}—0
Near Sault Ste, Marie, Ontario 27 DIA. CONE
v o€, i€, PUSHED » UNDRAINED TRIAXIAL AT
VANE TEST AND SENSITIVITY (S) +5 CVERBURDEN PRESSURE PN
HOLE LOCATION AND DATUM SEE DRAWING No. 1 ' % STRAIN AT FaiLure -7 19
\ o - B x :::E::A:;ON RESISTANCE NATURAL MOISTURE CONTENT NATURAL
o b= . N BLOWL,: FT. AND UNIT
w! & , ELev. | L 20 40 $o a9 ATTERBERG LIMITS WEIGH
. :" SOIL DESCRIPTIGON FEET E_ SHEAR STRENGTH X.S.F, %% BRY wEelGHT P'C-""T
Y 580.0 o
T WATER LEVEL IN CHANNEL °m T
Depth of water; 14,7 feet depth, *
] 5
E 10
REFUSAL 565.3
ya BEDROCK SURFACE ~ — 13

i
t

NOTES: 1

-3ta, 97 + 20; 15 feet righ% of
centreline, | 20 B
=Sounding made from small boat using
AX rods on June 21, 1969,
=Bouncing refusal at 1ih,7 feet <
dcpth,

:
-

35

‘.,_.....4.

R BER N S IS B
}
Sk

50

William Trow Associates Ltd.
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BCREHOLE LOG

BOREHOLE No, C-31

DRAWING No.. 53

PROJECT. St, Joseph Island Bridge 2" 0.D. SPLIT TUBE -—0—0—0—0— 0 NATURAL MOISTURE X
rLocation_ Highway 548, Distriet 18 7% 1.D. SHELBY TupE H——i—& @ PLASTIC AND LIQUID LIMIT j—o
] . 2" DIA. CONE ——— o
Near Sault Ste. Marie, antarie, PUSHED P UNDRAINED TRIAXIAL AT
. s OVERBURDEN FRESSURE 1S \PS
VANE TEST AND SENSITIVITY (5) + N 1 -]
HOLE LOCATION AND DATUM SEE DRAWING Na. 1 % STRAIN AT FAILURE
. 5’ v = :ENETRATIQN RESISTANCE NATURAL MOISTURE CONTENT NATURAL
A SOI!L DESCRI!PTION ELEY. E 2 as st ATTERBERG LiMiTs weigmr
FEET a * o,
L : rr. SHEAR STRENGTH K.S.F. Yo DRY WEIGHT P.C.F.
L 4 580.0
—!5 WATER LEVCL IN CHANNEL °
Depth of water: 6.5 feet,
| 5 11
REFUSAL 573.5
Y BEDROCK SURFACE 12s
NOTES: 2
] 10
~Sta. 98 + 08; 15 feet left of
centreline, a ns
I ~Sounding made from small boat using
AX rods on July 4, 1969,
-Sound rock surface noted at 6,5 15
I feet depth, 1
. 20
L 4 25
. ] 30
35
%
40
45
: 50
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William Trow Associates Ltd. I
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I JOB Mo J=5159 BOREHOLE No._C-32 DRAWING No,_ 5%
l PROJECT St, Joseph Island Bridge 2" ©.D. SPLIT TUBE —O0—0—0—0— [ NATURAL MOI!STURE x
Locarion_ Highuay 548, District 18 2" L.D. SHELBY TUBE ——¥—¥& PLASTIC AND LIQUID LIMIT }—oO
) 2° DIA. CONE o
Near Sault Ste, Marie, Ontario PUSHED- P UNDRAINED TRIAXIAL AT
s OVERBURDEN PRESSURE ’5$5
VANE TEST AND SENSITIVITY (S) + i > 10
HOLE LOCATION AND DATUM SFEE DRAWING No. : % STRAIN AT FAILURE -~
. A - ;z:E:TRAz;ON RESIQSTAI;CE RATURAL MOISTURE CONTENT NATURAL
w 5 s 0 ' L D E S C R l P T | O N ELEV, E 20 '40. S;)- e e‘; AT‘I’Ensgzg LimITs w‘;:‘G':T
Ll eyt FEET = | snEam strencTh X.S.F. % DRY WEIGHT P.C.F.
Ri 58c0.01 ~ ~
5 WATER LEVEL 0
Depth of water; 9.5 feet,
4 5
REFUSAL 0
77— BEDROCK SURFACE ~ ———— 570:3 144
NOTES: ]
-sta, 98 + 08; 15 feet right of -
centreline, ] 15
«Sounding made from samll boat 3
using A¥ rods on July ¥, 1969,
-8ound roeck surface noted at 9.5 :
feet, !
] 20
] §5
1
& J
l | 30
] 35
1 nas E
T
! ; 40
AS ]
3 50

i ' \g’_iw William Trow Associates Ltd.
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MINISTRY OF TRANSPCRTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
Te: L., McKim FrOM: Structural Design Cffice
Assistant Construction Lng. West Bldg.
Construction Cffice Downsview
3ré Floor, Central ILldg.
ATTENTION: DATE: November 23, 1973
Our Fie REF. ) 1N REPLY TD
SusuecT: St. Joseph Island Bridge

Contract 70-204, District 18
Dowels for footings of
Piers 2 & &

This will acknowledge récei?t of a copy of my memc to
vou dated Octolber 25, recommending Scheme ‘B! signed as approved by
J.E. Callaghan.

¥e believe there is some urgency to getting this work
done and recommend this ke done as soon as possible.

-

C.S. Grebski
Structural Design Engineer

A. Radkowshi
2. Stermac o




Ontarto .

Department of Transportation and Communioations
B A5 e O o N ESTEAT]

MEMORANDUM  CCF Foundations Files (110)

Mr. J. L. FOI‘Ster, TSR Mr. A. G. Stermac,
Regional Director, Foundation Section,
Northwestern Region, Design Services Branch,
I‘HUNL)ER BAY, Ontario. Downsview
* Mr. P, D. Lester, pate: July 26, 1971

Regionel Bridge
<i<:. Planning Engineer., IN REPLY T1)

Need For Collecting and Relaying Pertinent Information

The purpose of this memorandum is to advise you of a
sltuation that has come to our attentlon, and which we feel 1is
of great interest and lmportance to you as well as to us,

The site for the proposed St. Joseph's Island Bridge was

investigated for the Department by a consultant. Because of some
unfortunete experience on another job, we asked the consultant
to put down at least two borings at the location of each abutment
and each pler, supplemented by an appropriate number of cone tests,
in order to make sure that the bedrock would be well defined.
In total, 20 boreholes and 34 cone tests were carried out at this
site, By any standards, this amount and type of investigation 1is
considered sufficient, possibly even somewhat on the conservative
side.

However, 1in spite of all this work, a problem at the location
of Pier No., 1 (most northerly pier) was encountered., During the
excavation of the pler foundation, bedrock in the north part of the
footling was not found - not even at considerable depth below the
elevations indicated in the foundation report., Four cone tests
covered thls area,

As requested by the District, we have carried out an addltlonal
investigation and have found that there was an excavation into which
a pipe was laid, which was subsequently covered (backfllled) with
rock fill, Cones driven in this area met refusal as soon as they
penetrated to the rock fill.

During the additlonal investigation, it was found out that
this pipe was placed there in order to allow the water, pushed into
the dock by a dockling vessel, to escape into the adjolning bay.

Not having known about this pipe, the results of the cone tests were
taken at their face value, However; had we known of the exlstence
of the pipe, we would have had the previously excavated area well
defined, end would have supplied the deslgner with sccurate bedrock
elevations.

N




Mr. J. L, Forster,

Reglonal Director,

Northwestern Region - Thunder Bay
Attn: Mr. P. D. Lester, Reg. Bridge Plan. Engr. July 26, 1971

- Need for Collecting and Relaying Pertinent Information

se ss e

We are now advised that the existence of the plpe was known
to quite a few persons, and that its presence was mentioned at the
Reglonal Contract Review meeting, It appears to us that a break-
down in communications has occurred somewhere and this fact, which
has now become quite important, was not relayed to those persons
who should have known about it.

The foregoing incident clearly shows the utmost importance
of collecting and relaying all the pertinent information to those
persons who need to know about it. I would like to draw your
attentlion to the "Field Reconnalssance Report" which accompanlies
your requests for foundation investigations. Under "Existing
Structure({s) - Other Observations"™, you should mention and draw our
attention to occurrences, such as the aforementioned buried pipe.
In instances where a similar matter comes to your attention at a
later date, you should advise us of it immedlately,

Due to the fact that you are closer to the site(s), and that
the location of the structure in the most appropriate site is your
responsibility, we feel that, searching for and gathering the above
discussed type of information, is also part of your assignments.
This, of course, does not mean that we will not make every effort
while doing the field investigation, to collect and record all the
information that 1s pertinent and which could 1afluence the
Department's work at any one time. There is no doubt that every
effort on your part in this respect, will be most useful and very
much worthwhile,

Your cooperation in this matter will be greatly appreciated.

AGS5/MdeF A, ¢, Stermac
Copies to: PRINCIPAL FOUNDATION ENGINEER
Messrs. P. D. Billings - Reglional Director, Eastern Region
Attn: Mr. T. C. Kingsland, Reg. Bridge Plan, Engr.
R. G. Gascoyne - Rezional Director, Central Region
Attn: Mr. G. C. E, Burkbardt, Reg. Bridge Plan. Engr.
W. 5. Altken - Regional Director, Northern Region
Attn: Mr, J. C. McAllister, Reg. Bridge Plan. Supvr.
J. H. Blevins - Regional Director - Southwestern Reglon
Attn: Mr. A. P, Watt, Reg. Bridge Plan, Engr.

J. Walter Executive Director - Design Division

L. A. Eadie Executive Director - Operations Division
", &, Allen - Director - Construction Branch

A, L. Argue - Director - Design Serwvices Branch

Vﬁbundatiens Files
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4. W, diacllougall
Claime Lngineer

beptember 23, 197




DEPARTMEN  OF HIGHWAYS
NOTIFICATION O/ INTENT TO CLAIM

ASSISTANT DEPUTY MINISTER, (ENGINEERI NG),
DEPARTMENT OF HIGHWAYS ONTARIO. Date Sept. 9 19 71

Against Contract N DHO 70-204

Districe Sault Ste. Marle Location Highway #548

McNAMARA CORPORATTON LIMITED, St. Joseph Island Bridge

Contractor

101 bundas Street West, Whitby, Ont,

In accordance with Section 104 “Control of the Work™ of the “General Conditions of the Contract”
D H.O. Form 100, YWe declare my/our intention 1o file a claim against the above contract due to the
foliowing (Give complete details, attaching separate sheets if necessary.)

Ref: o The construction of footing of Pier #2, as drawing #D-6684-3.

The changes in site conditions encountered at FPier #2 where bedrock was
located as low as 4.8 feet below that shown on the drawing and the existance of
crevices or cracks in the bedrock making it impossible to unwater the caisson,
has necessitated a change in footing denign. .

On August 26th, 1971,.the new design instructions were received from the
D.T.C. and the method of payment was agreed at a jobsite meeting.

As at Pier #1 and the North Abutment where eimilar foundation problems
have occurred, there has resulted overail project delays. The financial impact
of these delays attributed to Pier #2, vhen fully known, will be the subject of
this claim. ' S S

NOTE: Contractor must give this notice to the Assistant Deputy Minister, (Enginecering) and District Engineer
within 7 days of his date ol commencement on the work out of which this claim arises - Refer -
Section 104" %“General Conditions of the Contract™ DO, Form 100, ‘ .

MeNAMARA CORPORATION LIMITED

4 -~
Signed el /(M

Contractor o A}ﬂhon';& k;:;&ri:;émanvc
B. Gallant. '
PO BE MADE IN QUINTUPLICATE BY THE CONTRACTOR
COPIES 10 3, TO BESENT TO ASSISTANT DEPUTY MINISTER, (ENGINEERING)
COPY 4 7O BE SENT TO DISTRICT ENGINEER
COPY STO BE RETAINED BY CONTRACTOR

CoARSTSTANT DEPULTY MINUWTER (ENGINERRING)




‘ Onterie
Depart t of Transportation and CE¥Phuniocatlons
XXIXXXXXTIXXIXXXXIXAXX

Mr, A. Z. Argue, Directer, Foundations Offioce,
Deslgn Bervicss Branch, Design Servicas Branch,
West Bldg., Downsview. Central Bldg., Downaview.

September 29, 1971.

Claim on Contract 70-204, McNamera Corporation Ltd.,
St, Joseph's Island Bridge, W.P. 98-66, W.0, 71-11057,

Distrist #18, Seult Ste. Marie,

With respect to the Notification of Intention to Clalam by the
above ocontractor, dated September 9, 1971, we wish to submit
the following comments for your information.

This Office wag involved with the problems that srose at ths
Pler #1 location, Ths attached correspondence, I belleve,
sheds the nacessary lighnt on the events that took place,.

About problems at the north abutment and Pler #2 locations
we only heard but were never asked nor 4id we ever get involvad.
Consegquently, we cannot comment on those,

In view of the feet that at Pler #1 {(and spparently at the other
two mentioned locaticons as well) condlitions different from
those shown on the plans were encountared the sontractor is
entitled to some compensation,

This particular contract, 1,e. the problem at Pler #l,was dlscussed
at the meeting (July 1971) between yourself, Hessrs, Walter,
Eadie, Allen and myself. At that time I showed the plans and
desoribad the sxtent of the field investigation carrled out for
the Department by the geotechnlcal consultant, ¥, A, Trow
Asgoclates Ltd, It was agreed that the lavestlgatlon was
certainly axtensive enough to provide the necessary information.
However, this site ssems to have been one where all ths clrocum-
stances worked against the investligation. It can bs bast
described as one of those unfortunste iastances where nature
cnose to hav: 1t its own way.

AGS/ao A,‘b. Stermec, '
Attech. PRINCIPAL FOUNDATION ENGINEEZR.

cet Foundations Files

Documents ) -
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. e 5“oum§ati’s Filass (Rm, 110}

Mr, A. Rutka, Foundation 3ectlion,
Materlals & Testing EHnginser, Deglan aerviaeﬁ Branch,
Boom 102, Leb, Bldz. Hoom 107, Lab, Rldsz,

June 285, 1971

Claim on Contraet 70-204 ==

MeNamara Corporation Lid.

3%, J@sephs Island Bridgs

k P, 98-656, W.0, 71-11057
istriot 13, Sault 3te., Marie

The foundatlen investigatinn at the above pentionsd slte
was carried out Tor ihe Deparitment, durlnz the months of June and
July, 1969, by tns consulting firm of wllliam Trow Agsoclates Lid.
4 report containing all the investigation results and recommendations
was submiifed to the Department by the Consultant on July 23, 1349,
Wa have reviewed this report and have appreved 1itT.

On June 7, 1571y we racelved 2 sall from the Ssult Ste, Harls
District OffTice for assictance in resolving the bedronk slevatlous
st the Pler #1 locatlion. Appsrently bedrock was not found at the
alevations indiceted on the coastructlion drawlngs, Preliminsry
orobings indicatad, in places, the bedreck to be some § ft. deeper
then axpsctiad,

On June 8, 1971, Kr. P. Payer, represssistive for thnls Sectlon,
startsd ths regussted field investigatlon., Iy reviewling the
Consultantis report, it was songludsed that he nad carrisd oul what
would eppesr to have Ceen & sufficlent amount of investigallon fo
dafine the bedrocx surfase st ths Pler #1 losatlon, At this locatlon
he put down two borehcles and six cones, Both borsholes wsere

to bedrogck, which weasg found fo be basically
ne tests wer refussl at che approzimals
was sgtablished in the above zentionsd
it was consliuded that the bedroex
ion was reascnably level and well

During geﬂazruazians the sonditions were found to be differsnt,
Qur additional investigation has disclosed thav pedrock on the north
sidas of ths ‘Gﬁtinh i1& epout 10 ft. lower thsn on the south side,
4 buried pipe was Tound in tals locatlon, snd 1t ;g believad that ihs

[EE X R 2
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Kr. 4. Rutke, 2
Haterlals & Testing Enginser,
Room 102, Lab, Bldg. June 25, 1971

Claim on Contract 70-204 - McNamars Corporstion Ltd, -
St. Josephs Island Bridge - W.P. 58-66, W.0, 71-11057

LN

original bedrock st this locatlion was blasted and removed to
accomnodate the plpe., The hole was backfilled with rook fill

on which the cones met refusal, The existence of this plpe was
not known if¢ anybody, and its discovery came as quite a surprise,

In summary, it cen be said that, although the orizinal
foundation lavestigation was guite elaborate, it 4did not dlscloss
the presence of a hole in the bedrock st this location. The
Contrector, therefore, encountsred a condition that raither he
nor ourselves anticipated, Immediate actlon was taken by this
Section to provide factual information which was promptly forwarded
to the designer who, in turn, altered the footing design in order
to ascommodate the change in bedrock slevations., The District
personnel will havs to supply the information as to how much delay
and extra expenditure this has caused the Contractor,

AGS/M¥AsP 4. G. Stermac
PRINCIPAL FOUNDATION ENGINEER

ce: Poundations Flles

Gen, Files




I!EPARTMENT QOF HIGHWAYS ONTARIO ‘

MEMDRANDUM
To:  Nr. Tony Stermac, FROM: Mr. W. G. Sawyer,
roundation Section, District Construction Engineer,
Downsview, Ontario. 18-Sault Ste. Marie, Ontario.
ATTENTION: Date: June 23, 1971.
Our Fue Rer. IN REPLY TO

Susazer: Contract 70-204

Highway 548, District 18
Saint Joseph Island Bridge

The District wouid like to thank your Section very
much for the promptness in which assistance was extended
when we ran intc problems on Pier # 1, on the above-mentioned
structure.

Your Mr. Payer and the Drilling Crew from the North Bay
Region gave us the promptest attention, and have now supplied
us with sufficient information to proceed with the construction
and negotiatz with the Contractor. Tt is highly possible that
your promptness has saved the Department a Claim. Again,

accept the District's thanks.

%L&“ b7
WGSimy W. G. er

BlStPlCﬁKC ruction Engineer,

for G. R. Browning,
District Engineer.

c.c. Mr., F, Allen
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2 MEMORANDUM
To: O, Orebski, FRaM: K.G, Selby,
Bridee Design Enginesasr, for
Bridee Office, Adwminlstion Zuilding A,G, Stermec
arrention. (0, Radkowski, DaATE: June 22, 1971
Regional Bridge Design Englinesr
Our FiLe REF, IN REPLY TO
SUBJECT:

St. Joseph Island Bridee
W.P. 98-66 W,0, 71-11057
District 18, Sanlt Ste. Marie

>

Following are the results of borings recently carried
out for No, L Pier footing of the abovementioned structure,

The locations of the borings are shown on the attached sketch.

5.4, Ground Level Bedrock Surface Sound Bedrock
| 1 El. 575.3 F1. 567.8 El. 566.2
E 2 575.2 - 567.9 565,17
3 578.1 577.7 573.5
it 578 = 568.6 567.6
5 577.0 575.6 571.7
& 578.5 577.5 575.7
7 578 + 565.1 g62.1
g8 576.1 568.9 £65.8
e 578 = 575.8 567.8

The overburden consists of a2 mixture of c¢lay, sand,
cravel and boulders., DBetween the bedrock surface and the sound

- 3

vedrock exists & zone of fissured rock partly due to normal
waathering and partly due to what appears to be the results of

o)
o

ot

zstine, During the f1eld work, a steoal pipe was discoversd

at the loeation of B,H,'s # and #7. The approximate elevation

v e w2 -




The exact loeation of the

om of this pipe is 570 +,

a] ;
nipe gt this time 1is not known.

It is recommended that all overburden, and loose

in stractanes

roe¥ from the fissured zons be removed and replaced with mnsco

nrnerete (tremiecd if desired), prior to pourine the mai

“ourdation,
KA Bt
B

. 0, Selby,
Snpervisine
for: A, o, Ttarmac,
Princinsl PFonmidation

nerinesn

Tourdation

Pneinenn

- e
oL,
™ -~ A hl
. Allen
-~ A pol o~ 3 o -
.. Prownins
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A. G"éféfmac o

ENT OF TRANSPORTATION AND cos&/icmous % A4% ;:

MEMORANDUM Pesont T
W rmper=riesn Avtoe i

To:  Mr. J. W, MacDougal | From: A. Rutka,
Claims Engineer. ' Materials and Testing Engineer.

ATTenTion: Mr, G, Martens CaTe: June 29, 197

Our Fiie Rer. IN REPLY TO

SUBJEST: Contract 70-204

3t, Josephs Island Bridge w76

With reference to your memorandum of June 18, 1971, to Mr. Eadie
regarding the intent to claim on the foundations for Pier #, | am
enclosing a copy of a memorandum from Mr, Stermac’ dated June 28, 1971
in this connection. | believe Mr, Stermac's memorandum is sei f~explanatory,

okl .

A. Rutka,

Materials and Testing Engineer
AR/ jm
encl,

cc: J. Gruspier
F. G. Allen
A, G. Stermac

<
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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM
To: Mr, A, Stermac, From:  C.S, Grebski,
Principal Foundation Engineer, Bridge Office

Room 107, Lab., Building

ATTENTION:

Dare: June 2, 1970

Cur Fire Rer. In REPLY TO

Susuect:  St. Joseph Island Bridge é7 '
W.P, 98-66, site 38S-176 ‘f‘ﬂ&e,_ﬁ 4.0
Highway 548, District 18 A

'7@&*@ (.

Attached herewith we are submitting the fin%é
bridge drawings which show the foundation design for

this structure,

Kindly give us your comments at your earliest

convenience,

/é 7S, Grebski,
CSG:rd -~ Bridge Design Engineer
Attach,

c.c, Foundation Office

¢ [ ot
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ODEPARTMENT OF MIBHWAYN ONTARID

MEMORANDIIM
To: Mr. R+ Morgenroth From: B, K, Glassford
Regional Materiasls Engineer Materials and Testing Gffice
Fort William Region Downaview
Avrention: Dave: October 27, 1969
Qur Fie Rer. In REPLY T3
SuesgcT: Foundation Site 38-8-177 f /o
St. Joseph Island Structure Approaches /%h%zﬂéy?

WC P - 98-66
Highway SLE, District 18

The examination of rock suterops in the immedigte
vicinity of the proposed bridge structure for above snd
below water rock fill material, indicates a favourable
rock type in the granitic bedrock. These sources and
others are summarized as follows:

1, Rock Quarry

An old rock quarry is located approximately 350 feet

south of Garden River and to the east of station 117 + g0,
Bighway S5i8, Work Project 16-4£8-02, with a haul distance
of 0.2 miles to the south 1limit of Work Project 98«44.

The rock appears to be a granophyre granite type, of
ignecus origin, extremely hard, of excellent structure,
and resistant to abrasion and weathering forces. This

is a recommended rock source for underwater f£ill meterial.
The quarry would require assessing to determine the
quantity of available fill. Previously it eppears that
this quarry was used to supply rock fill for the south
approach to the Ferry Dock. Examinstion of the £3i11 in
the south approach site shows the rock to be performing
its need satisfactorily. The ownership i3 not known.

2. Rock Quarry Site

An area of granitic type rock {grsnophyre) is located
approximately 0.3 miles south of the Garden River and

to the east of Statliocn 130 + 00, Highway 548, Work

Project 14-48-02, with a haul dizstance of 0.5 miles to

the south 1imit of Work Project 98~466. The characteristics
of the rock at this location are similar tc the description
given in 1. above. ,

The area is tree covered with a minimum of stripping
(1L - 2 feet), Contained in the stripping are large
granitic blocks ur to 2 cubic yerds dimension, as well
a8 numarocus sgmalier blocks. This is & recommended rook
source for underwster {ill material. The ownership is
not Ko,




3. Limestone Quarry

An old limestone querry is located approximately 0.7 milasa
south of the Garden River and on both sides of Highway sh8
at Station 150 + 00, Work Project 16-68=-02 with a8 haul
déstance of 0.9 miles to the mouth limit of Work Froject
G0-66.

The history of use of this guarry 1s unknown, bowever,
local information indicstes it was used as a rock fill
source for the south spproach to the Perry Dock mainly

in the vicinity of the Garden River structure and was
decmed responsible for the foundation problems experienced
at this site at a later date.

The limestone rock is of undifferentiated classification
{probably classified as Black River). The upper 4 feet

of the gquarry face appears as a high calclium limestone tyve,
cryptocrystalline to fine grained texture, hard, friabls,
some fossils present, and with a conchoidal breakage.

The 6 to 8 feet exposed face below this limestone appears

as a thinly bedded shsly limestone and shale formation.

This lower portion is soft, poorly indurated, friable

and with poor resistance to the physical and chemical
westhering forcea. Approximately up to ¢ feet of overburden
is present. This is a poor quality rock source for the
intended use as underwater rock £ill material. This scurce
is not to be used for this project where underwster rock
£111 is required. Ownership of this quarry is not known.

TN Rock Quarry Site

The same rock type as described in 1. and 2.3 that 1s, a
granophyre granitic type is loceted along Highway 548
between Knights Corners and Desjardins Bay area,. Roek
from this area would quslify for underwater £ill. Maximm
paul distence to the south Ferry Dock area would be 2.8
miles, Ownerships are not known.

5. Rock Quarry Site

An arean of exposed bedrock is locsted adjacent and west of
Highway S48 at the north limit of the work project. This

area has not been used as s material source, but appesrs
sufficiently durable and weather resistant for use as rock

fill. A minimum of stripping would be required. This area

was not exsmined and hence 1t is masumed to be of igneocus
origin. If it should be a limeslone oubteropping the area should
not be considered as an underwater rock fill source. OCwner-
shir is not known, The description of this area was taken

from the Soils Report for work project 98=h6




The Kirk Pit

This pit 18 located In a bedrock controlled till deposit
approximetely 0.25 miles southwest of the junction of
Highways 17 and 548. The haul distance to ths north limit of
Work Project 98~66 is 2 miles,

The bedrock in this pit 1s s granophyre granitic type
with possible areas of quartzite and greywascke slsoc composing
the surface as yeb uncovered., All these rock types are hLard
and resistant to physical and chemlcal weatherling forces and
could feasibly be utilized as underwater rock fill for the north
approach area on the mainland. Granular type borrow would have
to be removed to quarry out the bedrock.

Rock Quearry Slte

The ares In the vicinity of the north eppreoach 1s compossd
of the granitic rock type grenophyre. Ponsibly in this aree
material could be quarried for underwater rock £ill for the
north approach site. Ownership is not known.

Recommendations

It is recommendsd that rock materisl for underwater f£ill
for the south and north approaches come from the igneous rock
sources described in this memo. Number 3 source is not tc bs
used for this project where underwater rock f£ill is required.
This statement alzc applies tc source area No. 5 if the bedrock
there be a limestone.

- ks 2’ I‘
TR s d
(A s S
° b

B. K. Glsasford
BXG rnm Geclogist

c.c.* W. R. Bennsett
G. A. Wrong
Z., Katons
R. D. Gunter

Aﬂfs. Stermas
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DEPARTMENT OF HIGHWAYS ONTARID

L —-r
MEMORANDUM

R. Davis, From: Foundation Section,
Engineer, Materials & Testing Office,
Office, Room 107, Lab, Bldsz.

Bidg.

Mr. S. McCombie Dare:  July 2k, 1969 @

In mrEPLY TO

SusuecT:

FOUNDATION INVESTIGATION REPORT BY:
William Trow Associates Limited -
Prepared for Department of Highways, Ont.

Proposed St, Joseph Island Bridge, Hwy. 548,
Site 38 5-177, District 18 (Sault Ste. Marie)

- W.P, 98-66 -

Attached, please find the above mentioned
report prepared and submitted by the Consultant,
William Trow Associates Lt3.,

We have reviewed the report and believe
that it contains all the necessary data and information
required for the foundation design.

Should you wish to discuss this report, or
any part of it, please feel free to call on this Office,

AGS/MdeF m

Attach, PRINCIPAL FOUNDATION ENGINEER
ce: Messrs, B. R, Davis (2)

H., A, Tregaskes

D. W. Farren

H, Hurrell

S. B. Davidson

J. H. Blevins

F. Norman .
» A, Singh s

£

Foundations Office Piles f/

Gen, Files
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A T 'C McNAB
BEPUTY MINISTER

uou GEORGE E, GOMME *
MINISTER

Telephonse:
248-3266
Area Code:
s

DEPARTMENT OF HIGHWAYS

Dovmsview L&6l, Ont.

May 28, 19647

Re: LETIER OF AUTHORITY - FOUNDATION INVISTIGATION
» Island Bridge, Hwy. S48, 3ite 3B 3=TY
¥0.18 {Sault Ste. HMaries) - W.P. 6Batdy

(\\

Plszze consider this your cuthorify fto curry out the
necesegary Poundaftion investigation at the sbove mentisned sita.

.2 nlan und other pertinent avalilable information
o you on Tuesday, May 20, 1969.

1ev and borehole Iocatl
ntact Mr. K. Roberts, Re
2arl Stresi, Poro Archuar,
Tor the surveying o be carried

o
&

}J- o}
0

O

.:5
vl

)

fou vo ¥Xeep the Foundstion Section advised
of the nrorg field work, and also to contact the
“action s 14 ¢ roblems arise.

L

: 0f the Tinal report shnould
trient not later than July 11, 1°
in meebing this dats, please con
2arly as possible.

-
bte S0 DD

Q




Since the drawing accompanying the foundation report,
showing the location of borings, the inferred subsoil conditions,
etc., is to become a contract drawlng, you are requested to
prepare it in accordance with the D.H.O0. Standards. To enable
you to do this, we ars supplying you with a sample drawing with
all the necessary explanations, together with linen sheet for
your drawing. You are also requested to provide us with a
Cronaflex copy of the drawing.

Charges for the work performed will be in accordance
with your Schedule of Rates, dated January 30, 1969, and inveice
to be addressed to the attention of the undersigned.

Yours very truly,

QQ:;J&»
A. Rutka,
Materials and Testing Engineer

AGS/MdeF

ce: Messrs. S. McCombie
K. A. Roberts
3. B. Davidson
H. Hurrell
J. B. Blevins
F. Norman
H. Konings e
H. SzymzanskiV”
L. A. Berr
Mrs. I. Steinberg

Foundations Files
Gen., Files
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