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EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STAMDARD PENETRATION TEST {SPY) N VALJE IS THE NUMBER OF BLOWS REQUIRED 10 CAUSE A STANDARD Simm O U SPLIT BARREL
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THE UNDISTURBED GROUND.
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FOUNDATION INVESTIGATION REPORT
MARTEN RIVER BRIDGE REPLACEMENT
W.P. 130-83-01; Site 43-005

Hwy. 11, District 13, North Bay

1.0 INTRODUCTION

This report describes the findings of a foundation investigation carried out at
the site of thé proposed replacement of the Marten River Bridge at Highway 11,
approximately 60 km north of North Bay (Bridge Site 43-005, District 13, North
Bay).

The investigation was requested by the Ontario Ministry of Transportation and
Communications, and authorization to proceed with the work wss received
from M.S. Devata, P,Eng., Chief Foundations Engineer (East), Foundation

Design Section of the Ministry,

The purpose of the investigation has been to determine the subsurface
conditions at the site; to define the relevant engineering properties of the
sub~strata; to make recommendations pertaining to the design of the

foundations of the proposed structure‘, and to comment on the anticipated

construction condgitions.

The field work was carried out during the period of August 26~September 7,
1985, and consisted of drilling thirteen (13) boreholes to depths ranging
between 4,3 and 9.7 m below the prevatling water level in the river, The
locations of the boreholes, a’long with stratigraphic sections and profiles are
shown on Drawings Nos, 1308301 - A and Bf*and the subsurface conditions

encountered are presented on the Record of Borehole Sheets, Enclosures | to

13, inclusive,
** NOTE: REFER TO DRAWINGS NO. 2 & 2A OF THE CONTRACT DRAWINGS.
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2.0 SIT RIPT]

The topography in the general area is undulating and rock outcrops are visible
both to the north and south of the bridge site. The approach fills for the

bridge consist of rock fill and the flow of water in the river is generally slow,

Published information shows that, in the general area, bedrock is frequently
exposed and generally consists of Middle Precambrian gneissic

metaconglomerates with frequent granitic intrusive rocks and gneissic granite

pegmatite dikes.

‘ll/lﬁl



3.0 SUBSURFACE CONDITIONS

3.1 Genersl

‘The water in the river at the time of the investigation was at Elevation 286.4
m, and the river bottom at the borehole locations was contacted at elevations
ranging betwéen 284.4 and 281.2 m. The river bottom is generally covered
with 8 layer of organic silt (muck), however, those boreholes Jocated near
the existing structure and the approach fills were extended 'throuqh rock fill
which was generally found to have displaced and/or penetrated into this ‘muck’
layer, Below the rock fill or 'muck’, the majority of the boreholes
encountered a layer of silt with some silty clay and sandy silt layers or
lenses.  This_ deposii is generally 0.5 to 0.9 m thick and s, in turn,
underlain by a‘thin mantie of coarse grained g¢lacial till over the bedrock
surface. The surface of the bedrock was encountered at elevations ranging

between 283.2 and 276.7 m and appears to be dipping from the banks towards

the riverbed.,

Details of the subsurface conditions encountered in the boreholes are shown on
the Record of Borehole Sheets, and stratigraphic sections are presented on
Drawing No. 1308301-B.** The individual strata are briefly described in the

following paragraphs.

** NOTE: REFER TO DRAWING NO. 2A OF THE CONTRACT DRAWINGS.
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3.2 Rock Fill

Rock. fill placed for the existing bridge and the approach fillr was encountered-:
at the location of Boreholes | through 4, At the location of Boreholes | and
2A it is underllain by a layer of gravelly sand fm overlying the organic
riverbed deposits. The rock fill was also found to have penetrated the river
bottom "muck’ and, in some. cases, into the underlying silt stratum. The rock

1111 consists of rock fragments of up to approximately 1.5 m in diameter,

3.3 Organic Silt (Muck)

A layer of organic river bottom deposits was encountered in all the boreholes
at depths ranging between 2.0 and 5.2 m below the water level, except for
Borehole 5 where instead a weak silty clay deposit was contacted. The
thickness of the organic deposit typically ranges from 0.3t0 0.7 m (although
at Borehole 11 it is 1.4 m thick) and the material is considered to be very
soft. At several of the boreholes the muck is intermixed with rock i,
indicating that the rock pieces have penetrated this layer, and are
transferring load to the underlying strata directly. Three samples of this
material were tested in the laboratory for organic content and these gave

values ranging between 5.2 and 12.6%.
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3.4 Silty Clay
Boreholes 5 and 11 encountered a 0.4 and 1.4 m thick layer of silty clay,

respectively. Laboratory tests carried out on a sample from Borehole 5 gave

the following index values:

Liquid Limit = 26%
Plastic Limit = 10%
Plasticity Index = 16
Moisture Content = 46X

From these values, together with the results of field tests and a visual
examination of the samples, this material is considered to be very soft and it

is probably 'underconsolidated',

3.5 Silt

The majority of the boreholes contécted a layer of siit below the rock {11l and
the organic silt, The thickness of this deposit ranges from 0.2 to 1.8 m but
is generally 0.4 t0 0.9 m thick. The grain size distribution of typical sambles
is shown in Figures | and 2, and these curves show 2 to 22% sand, 64 to 92%

siit, and 6 to 13X clay size particles. Occasionally the deposit is also

interbedded with sand and thin clay seams or lenses.

From ‘N'-values ranging between 7 and 26 blows/0.3 m, the material is

considered to be generally ‘loose’ to ‘compact’,

Il‘/ll.



3.6 Tin

The rock surface at the site is covered with a thin mantle of coarse grained
glacial till, generally consisting of gravelly sand with some siit, | The
presence of cobbles and boulders in this stratum is also expected. The grain
size distribution of a sample from the glacial till is presented in Figure 3.
From this curve and a visusl examination of the samples, this deposit is
considered to be relatively more pervious than the overlying sflts. The
thickness of the deposit at the borehole locations ranges from 0.2 to 1.3 m,
and is generally of the order of 0.3 to 0.7 m thick.  This material is

considered to be generally ‘dense’,

3.7 Bedrock

Refusal to further normal washboring was encountered at the borehole
locstions at depths ranging between 3.2 and 9.7 m t?oiow the water level, i.¢,
at elevations ranging between 283.2 and 276.7 m. At the locations of
Boreholes 1 to 10, the rock was cored to depths ranging between 0.9 and 3.1
m and BX size cores were obtained. The percentage of core recovery ranges
from 47 to 100% and R.Q.D values of the cores range from 17 to 100X, The
rock consists of grey coloured gneiss and an examination of the cores
indicates that it is frequently fractured. There are thin layers within the
rock where the mica"content is very high z;nd these represent planes of

wesknesses.  Two relatively intact core samples were tested in unconfined
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compression and these gave compressive strength values of 63 and 67 MPa.
Thus, while in its intact form the rock would exhibit a relatively high
strength, the presence of mica-rich layers and structural discontinuities

indicate that the mass properties of the rock are only 'fair',

In the general area rock outcrops were noted about 150 m south and 200 m

north of the bridge and also at a point approximately 30 m north of Borehole
12.

From the borehole results the surface of the rock generally appears to be
dipping: down towards the riverbed and, to a certain extent, along the south
side from west to east. Between the borehole locations, the difference in
bedrock surface elevations indicate a dip angle of generally between 5 and 109
to the horizontal (i.e. approximately 1:12 to 1:6), although it is likely to be

dipping at steeper angles towards the centre of the river,

3.8 Groundwster Conditions

The water level at the site is controlled by the water levelin the river which,
al the time of the investigation (August 28-September 7, 1985), was at
Elevation 286.4 m. The drawings suppplied to us show that the water level

was at Elevation 286.1 m on January 16, 1985,

..I/.b'



Note:

The preceding report is a copy of the factual information from
the Foundation Investigation Report prepared by Dominion Soil
Investigation Inc. (consulting geotechnical engineers for this
project), under the technical supervision of the Foundation
Desgign Section.

-:L)%Li- La—«»VNelwag
D. H. Dundas, P. Eng.
Sr. Foundations Engineer

' “ -.:;mg*jg :' | ,/ | \//} ' OQ i

7 A
Vo op OB M. Devata, P. Eng.

Chief Foundations Engineer
(East)
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APPENDIX A

_ PROCEDUR

The field work was carried out during the period of August 26 and September
7, 1985. During this period a total of thirteen (13) boreholes were drilled
at the posftions shown on the Borehole Location Plan, Drawing No.
13083014, **

The boreholes were advanced to depths ranging between 4.3 and 9.7 m
below the water level (or 1.9 to 6.8 m below the river bottom), using a
conventional diamond drilling unit adapted for soil sampling.

Within the overburden, the boreholes were cased with N-size (89 mm o.d.)
casing and extended by washboring methods and, where necessary, a
tri-cone bit.  Sampling in the overburden was effected by the Standard
Penetration test method and from the test reshlts, recorded as ‘N'-vailues
or penetration resistances, relative density or the consistency of the strata
was_inferrad. The bedrock was cored using a BXL-size core barrel,
Where the boreholes were located close to the existing structure or
spproach fills, the borehole had to be advanced through the rock fill which
was generally achieved by finding an opening through the cavities between
rocks. In many cases this was achieved after many trials and, in some
cases, resulted in a slightly inclined or constricted drill hole. This, and
the fact that the only drill rig available at the time was 8 screw head type
diamond drill, resulted in slower than usual operations,

"The raft and the drilling equipment were owned and operated by Atcost Soil
Drilling Inc. and the field work was carried out under the supervision of a
Geotechnical Engineer from Dominion Soil Investigation Inc.

** NOTE: REFER TO DRAWING NO. 2 OF THE CONTRACT DRAWINGS.
LN ] ﬂ,‘ »w
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Appendix A Page 2

Upon completion of the field work the soil samples and the rock cores were
shipped to our laboratory where they were examined by the Project Engineer
and the Geologist, and a 1aboratory testing programme consisting of
moisture and organic content tests, sieve and hydrometer analyses and
Atterberg Limit determinstions was carried out on representative soil
samples. Percentage of recovery and the R.Q.D. values of the rock cores
were established and unconfined compression tests were performed on two
representative samples of the rock,

The elevations used in this report were determined with reference to the top
of concrete pier foundation of the existing bridge at Station 11+160, west
edge, 4.60 m below the top of the bridge deck (Elevation 287.61 m).
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RECORD OF BOREHOLE

STA. 11 +130;

No 1

0/S 14 m Rt. § HWY, 11

METRIC

130-83-01 LOCATION ORIGINATED By R.M.
oIST 13 Hwy 11 BOREHOLE TYPE ___ WASHBORING AND BX ROCK CORE compiLED BY __R.M:
DATUM . GEDDETEC DATE 1985 09 05 CHECKED BY . #%0 _

\ W JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gm 5 RESISTANCE PLOT RASTIC MOtk LIOUD - REMARKS
g2 iy CONTENT LiMIT =0 A
B ] o w | 2O ¥ 20 40 60 80 100 W W Wi %m &
£{S8! w| 3|25 | & [shear sTRENGTH et | TF ] cRAN s12E
BV pescripTiON NHEIE gg 2 o onconrmD  + PEW vANE y |oSTRIBUTION
g1z 5 |EY | & |eouck TRIAXAL X LAB vANE WATER CONTENT (%) (%)
286.,4 WATER LEVEL & £ o 20 40 60 GR SA 51 CL
0.0 e B
- 286
N 285
WATER o ]
- 284
282.9 - 283
3.5
Sample No. 1
« P11 o recovery
Roc " i
= Scratching
185 L rock fill-
N=value not
281.5 applicable
?-g Fill - gravelly sand
5.2] Organic silt (muck) 21 S5t 281 0 Prg. Content
280.7 dark grey, v.soft | X
5.7 Silty sand mixed Y31 s5150/i8 cm
with rock fragments _m
and grganics .
279.8] 280
6.6 Si1t, some sand
grey
279.2
7.2| sand, some s;‘!t & 279
278.7 ragg! ms_;y ) 55160 18 59 20 3
7.7
RC
Gneiss ; 98y 278 RQD = 98%
X
Bedrock
' -
gg 545 R 41%
276.8 277 QD =
8.6 End of Borehole ek Some rock
. kore fell
. bff core
harrel
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RECORD OF BOREHOLE No2

METRIC

W P 130-83-01 LOCATION STA. 11 + 157: 0/§ 14 m Rt ¢ HWY, 11 ORIGINATED 8Y R M,
pisT__ 33 wwy. 11 BOREHOLE TYPE WASHBORING COMPILED BY _ R.M.
DATUM GEQRETIC 1985 09 06 . CHECKED BY .85 ..
P W JOYNAMIC CONE PENETRATION
SOH, PROFILE SAMPLES £o 3 RESISTANCE PLOT nasric ATVRAL e :3; REMARKS
- w 50| & 20 40 40 0 100 |UMT cowrer uMT 4 5O
Cle L4 = > ) h ) | : Wp w W, :,g &
ELEY TR w| 2|98 | 5 [SHEAR STRENGTH A — GRAIN $IZE
DESCRIPTION =| % g = DISTRIBUTION
DEFTA IR § |O UNCONFINED  + FIELD VANE L\ pen onren o) y
gz 5 | &9 | & |eovek rraxia x a8 vane . (%)
2864 WATER LEVEL & £ i GR SA $1 &1L
0.0 =]
WATER 286
285.2
1.2 285
5127 Sample No. 1f
No recovery
Rock Fill
284
282.9 é 283
3.5
Fill - organic silt 5114
mixed with rock y
£i11 and sand %S;
281.7 . 551 75/115 cm 282 Sample No. 3

No recovery

4.7 End of Borehole

Refusal to
driving cas~
ing @ 4.7 m.
Extend core
barrel, Casipg

core barre
riven in-
Tined throuph
rockfill,
bandon bore
hole & move
to 2A,




T o ana Enclosure 3
Lominumgatohs
Cintarit omimumeatioh . ’ ]7
RECORD OF BOREHOLE No 2A METRIC
we 130-83-01 LOCATION STA. 11 + 154: 0/S 14 m Rt § HWY. 11 ORIGINATED BY _ RM.
pisT__ 13 HWY 11 BOREHDOLE TYPE WASHBORING AND BX ROCK CORE COMPILED BY __R.M,
BATUM GEODETIC DATE 1095 09 06 to 1585 09 07 CHECKED BY ..88h ..
SOIL PROFUE SAMPLES g“.f“’" g gég?x\'ﬁcfoﬁ%rmmm'o" masne NATUML s et
5 - | 38| 3 20 40 ep so Tgp |UMr fowndt et 50 REM:RKS
9 ot bt - 1 B ! i 1 Wp w WL Yy W
LEV Sl w2188 5 SHEAR STRENGTH A 2 | GRAIN SizZE
S DESCRIPTION SELZ |5 |58] 5 |oumconme o meowane| o DISTRIBUTION
gz 5 | &Y | @ |eouckTRiawaL  x 1A vANE WATER CONTENT {%) (%)
286.4 WATER LEVEL |5 £ o GR 5A 51 CL
0.0 oo
C 286
WATER -
] 285
284.1 7
2.3 g , 284
Rock Fili >< 283
281.9 282
4.5 F{11 - Gravelly sand,
silty
281.2 ]
5.2 2
Organic silt (mick) {4 1| WS |~ 281
280.5 v.s0ft, dark brown M
zeg‘g $i1t, some sand
B grey i
6.4} Gravelly sand, some '3'-: Z| 85094 280
_ silt (T911) B
279,51 grey, dense to v.densels’ss
6-9 23 Rc 79«
Geiss E{(’ BX | 7* 279 ROD = 79%
7y
§(‘ RC &
278.5 Bedrock ¢ | | RQD = 53%
7.9 '

End of Borehole
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RECORD OF BOREHOLE No3

METRIC

w e __130-83-01 LOCATION . STA. 11 + 130: 7% 15 m Lt § HWY, 11 ORIGINATED BY R.M,
pisT.13__wwy_ 11 BOREHOLE TYPE __WASHBORING AND BX ROCK CORE COMPILED BY _ R.M,
SOIL PROFIL AMP o us DYNAMIC CONE PENETRATION .
£ SAMPLES By | g |Resistance pior e YT R R
- w | 26| % 20 60 80 80 100 [T coNtewr w59 A
O 4] = ) h h ) i W w w, ] ow
\Ev . 8| w| 2|25 | & [sHear strench o] T B | oRaN stz
DEPTH DESCRIPTION EIRAE T 5 |0 unconrmed v rmo ANl ool Y DISTRIBUTION
g1z 5 | EY | T |eouck TmAxiaL  x (aB vANE w CONTENT {%) {%)
286.4 WATER LEVEL 3 E & 20 40 6D GR A S$1 CL
0.0 -~
—— 286
» 285
WATER .
- 284
283,1 ) 283
3-3] Rock Fill
282.3
4.17 Opganic silt (muck) 1M
2800 ] STEn G Sty ek i " Org. Content
4.4 11 881 7 2 .. = /4%
Sandy silt mixed
with rock fill
281,1
281
53| sand, gravelly 1-,% 2| 88487
some $ilt (Ti11) 4y
280.4| grey, v.dense 3| 5550710 em
6.0 RC "
Gneiss " o 172
(probably highly 4 - 47% 280 RQD = 17%
279.6 weathered bedrock) @/ L oss of
6.8 k d S g LS r_return
.81 Dar san pr “' — ﬁ 7 M =
dec d rogk WIEh |
279.2 qggg rock pieces .r. Dol e I8 em
7.2 “(é’ 279
D
RC
Gneiss 73 y o4 ROD = 94%
Bedrock :> BX
) 278
277.6 , W
- 8.8 End of Borehole
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RECORD OF BOREHOLE No 4 METRIC
wp___130-83-01 LOCATION STA. 11 + 160; 0/S 18 m L G HWY, 11 ORIGINATED BY _R.M.
st 13 HWY 11 BOREMOLE TYPE WASHBORING AND BX ROCK CORE coOMPILED BY _ R.M.
DATUM GEODETIC DATE 1985 08 28 to 1985 08 29 CHECKED BY B¢
SOIL PROFILE SamPLES |, | 8 | RiiaRes Ohlor e ATION - =
T
w w ‘g"% § 20 40 &0 h G’ 283N T %9 REM:RKS
Olm 0 = ! : L i W W w, | 5w
" el wi 3|95 § [sHear strenotn o T3 | cRaN Sz
BEPTH DESCRIPTION 2|51 5| 5|38 § [owconmned v mmovanel o o ol [DISTRIBUTION
gz 5 | B | @ |eouck rRauAL  x Lan vane WATER CONTENT (%) {%1
286 4 WATER LEVEL hid ~ b GR 5A 51 CL
0.0 =
- 286
WATER = : 285
o o 284
283.7 o
2.7 S
' 158 | 27
283
ROCK FILL
282
2] 58 43
281.6
4.8 Organic silt (muck) M
281.2] sandy, v.S07E [
5.2 §i1t, some sand, dense 281
280.7] arey 3155 | 68
5.7 R
541ty sand, some iy
gravel (Ti11) i1, 4155 1 50410 cm
280.0| very dense, grey ﬂ
5.2 7 280
7
Gneiss bedrock 7 5| RC | 754 o
highly micaceous and S/ gx | 79 RQD = 55%
fractured ’(@ 279 Sgme core
2 lost
)
\
Re 218
6 BY 80% RQD = 38%
/4
] >
276.9 /\é 279
9.k End of Borehole
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RECORD OF BOREHOLE No§ METRIC
w b ___130-83.01 LOCATION STA, 11 + 129; 0/% 27 mLt, § HWY, 11 ORIGINATED By _R.M.
oist__13 HWY 11 BOREMOLE TYPE WASHBORING AND BX ROCK CORE COMPILED BY _ R.M,
DATUM ... BEGDETIC DATE 1985 09 03 to 1985 09 04 CHECKED B8Y _Baio
SOIL PROFILE SAMPLES [ W DYNAMIC CONE PENETRATION
gy § RESISTANCE PLOT nasnic NaroraL uaup :% REMARKS
51 o RED 20 40 40 80 100 w coxmr I.w z2 5
o :
ELEV g w2 %g 5 SHEAR STRENGTH M‘ 2 | cran size
BepTH DESCRIPTION e 151 2| £|38| 5 |ounconmnes  + piew vane ]y |DISTRIBUTION
g2 5 | EO | & |eouck rraxal  x tab vang |WATER CONTENT{%) (%)
286.4 WATER LEVEL & : ] 20 40 60 GR 5A 51 CL
8.0 g
[~ 286
] 285
WATER )
L 284
- 283
282.3 _
4,1 $ilty clay ‘
281.91 v,soft, grey } 282 g n
4.51 S{1ty sand £i11, -
281.6 qrey},’ v.ggnsa ot 1| SS |50/ 13 cm
4.8 W
R i
i>/ 2 | 5o 198 281 RQD = 57%
)
Gneiss
fiedrock W 280
Y
2 8 |
5’@ 3 | px |100% RQD = 100%
279
| N7
278.5 7
7.9 End of Borehole L
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RECORD OF BOREHOLE No 6 METRIC
w e 180-83-01 LOCATION STA, 11 + 160; 0/5 28 m Lt G, HWY. 11 ORfGlNATEQ ay R.M,
pist 13 wwy 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE COMPILED " BY R.M,
DATUM GEODETIC DATE 1985 08 29 CHECKED Y 820
po W ] DYNAMIC CONE PENETRATION
SOIL PROF!LE SAMPLES ﬁ"’ q RESISTANCE PLOY riasTic :gylg:s:! U M"z"‘“ REMARKS
b » gg A 20 40 0 80 100 |'MT  contenr LT 50O .
Ofe & = L ) : L i W W W, | Dw
ELEV Tl w2 %% 5 SHEAR STRENGTH g’ | % | GRAIN SIZE
DEPTH DESCRIPTION =2l 2|8 gcz; ‘; © UNCONFINED * FIED VANE| e content (%] 7 DiSTRlEUTlON
gz 5 |ECU | & |eouck rRaiaL  x LAB VaNE % (%)
286,4 WATER LEVEL 5 £ @ GR 54 I CL
0.0 ==
e o 286
] 285 :
WATER e
| ] 284
283
L 282
281.6
4.8 hrs
Organic si1t (muck) |
v.s0ft, dark brown k.
280.9 W 281
5.5 s1re 1181 11 0 12 78 108
loose to compact, grey 21 ss! 7 0 2 886 12
279.8 280
6.6 ]
Gravelly sand el ss 22
some 511t {Ti11) 1
compact to v.dense J " 279
grey "Ik} 4 | S5 1105425 cm
278.5 Ik
7.9 %
, »/ " 278
Gneiss 5& 5 974 RQD = 67%
Bedrock é/(/ BX
7
277
_ 9.6 End of Borehole
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RECORD OF BOREHOLE No 7 METRIC
WP 130-83-01 LOCATION STA. 11 + 105; 0/5 21m Lt Q HWY, 11 ORIGINATED BY _R.M,
pist .13 wwy_ 11 BOREHOLE Type ___ WASHEORING AND BX ROCK CORE comPILED BY __R.M.
DATUM GEODETIC DATE 1985 09 D4 to 1985 09 05 CHECKED Y __ =fs
SOIL PROFILE SAMPLES I I:,i CYNAMIC CONE PENETRATION
v 3 RESISTANCE PLOT ‘2__‘__“ HASTIE :‘gg’&‘,‘! LIBUID HE REMARES
" gg prd N LMt CONTENY LiwiT w15
B e a ) 0 40 40 80 10D W Zz 2
=1 e = o % -] w Wy :B J
ELEV DESCRIPTION L - g_“ puur’ %% ) SHEAR STKENGTH i s sinra GRAIN SIZE
DEPTH w151 X | 3|86 | § |0 UNCONFINED - + FIELD VANE oy y |DISTRIBUTION
g1z 5 gu 2 | e ouck rraxiaL x LAB VANE WATER CONTENT {%) {%]
286.4 WATER LEVEL 51 ¥ 7] GR SA SI CL
0.0 =
= 286
WATER A
L 285
282.0 _ e 284
sg3 7| Organic silt (muck)  {E
2. 7]
Sitt 1] 8516 D 2 926
compact, gra
22.8] oo I 283
oe3 2| Gravelly sand ti11 | FIL2 T SCTROZNS em
3.9 ’Q§
Gneiss J RC 282
i 3 . 94% ROD = 94%
X
7
Badrock %
281,0 N4

5.4

End of Borehole
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RECORD OF BOREHOLE No 8 METRIC
w P 130-83-01 LOCATION STA, 11 + 116; 0/5 34 m Lt § HWY, 11 ORIGINATED BY _R.M.
oist.. 13 Hwy 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE . compied sy RN
BATUM GEODETIC DATE 1985 09 04 CHECKED 8y . . 2Bso
DYNAMIC CONE PEN?TRATION
50IL PROFILE SAMPLES | &, g RESISTANCE ~PLOT rasre Vw5 REMARKS
— §g & 20 40 &0 80 go |UMT contenr uM] QO
Ol o = A h A ) i Wy W w,| 5@ &
ELEV 2|8 w| 2185 & [Snear strencin U= N— 2 | craiN siZE
DEPTH DESCRIFTION 2|31 5| $|38 | § [ounconmmeo v mmovane| e ol ol 7 DISTRIBUTION
|z 5 | BV | @ |eouck TRAXAL  x 1AB VANE y {%)
286.4 WATER LEVEL @ £ o ; GR SA §i CL
0.0 -
o s 286
WATER ' . 288
. 284
283.8 ™
2.6 Organic silt (mck) [[H]
283.3 | v.s0ft, dark brown ]
3.1 $i1t, some sand
282.9 | 1oose to compact, grey 1188 l21 283
”R;‘; F1ily Sﬁlqn?rﬁveuy
.7
Gneiss Re g4% 282 RQD = 94%
Bedrock BX
281.1

5.3 End of Borehole
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RECORD OF BOREHOLE No ¢ METRIC
WP 130-83-01 LOCATION STA. 11 + 165; 075 39 m Lt, € HWY. 11 ORIGINATED BY _R.M,
pist.__ 13 nwy BOREWOLE Typg __ WASHBORING AND BX ROCK CORE COMPILED BY . R.M,
DATUM BEODETIC DATE 1985 Qﬁ 29 to 1985 08 30 CHECKED BY Hon
SO PROEILE SAMPLES o w DYNAMIC CONE PENETRATION -
gg 3 RESISTANCE PLOT :::\s;'c %\;gm! “?ﬂ? :g REMARKS
= w20 v 20 -40 0 B8O WO T conTEnr U z = &
Sl £ |25 O O PR Wp W ow]| 5%
ELEV DESCRIPTION =8| y|2|28 & [sHEAR STRENGTH oot | % | GRAIN $12E
DEPTH wlZ] Z | S {358 T |ounconanes  + FIED vaNE r e y |DISTRIBUTION
12 » | &Y S | ouck TRAGAL  x LAB VANE WATER CONTENT {%) (%}
286.4 WATER LEVEL A £ e} ' GR 54 St CL
0.0 .
- 286
e o] 285
T 284
WATER .
283
] 282 Boulder ad«
282.2 = jacent to
281‘4 Organic silt (muck) [t ~porehote.
5.0 .
$i1t with i1ty sand
and silty clay seams 11 85|26 281 1 22 64 13
compact, grey
80,5 vamyznratt cobble @ 5.9k
5.9 Silty sa¥qh?raveny RSt 5a., 2¢ No re
i
280.0; occasional cobbles 1§ 280
.4 2
N
Gneiss % RC
Bedrock % 3 ; 8% 279 RQD = 68%
4 X
7
278.4 N
8.0 End of Borehole
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RECORD OF BOREHOLE No10 METRIC
WP 130-83-01 LOCATION ___ STA. 11 + 191; 0/5 25.6 m Lt G HWY. 11 ORIGINATED BY __R.M.
oSt 13 nwy 11 BOREMOLE TYPE - WASHBORING AND BX ROCK CORE COMPILED BY ___R.M,
EATUM GEQDETIC BATE 1985 08 28 CHECKED BY .. Sb%o
o w [DYNAMIC CONE PENETRATION
SG'L PROFILE SAMPLES ‘.".."2 § RESISTANCE PLOT nastie :g:g:‘?.‘! - ‘”; AEMARKS
- £6 20 40 &0 80 100 |MT contewr Lmry 5O
Q o & Q: 3 i ) 1 i Wp w Wy_ m W &
ELEV [ - w = 28 5 SHEAR STRENGTH L z GRAIN SIZE
DEPTH DESCRIPTION w|E1 21 3|26 % |ouvconmne  + FIELD vane warer content ol 7 DISTRIBUTION
g1z 5 |&O | & |eouck TRAXIAL X LAB VANE %) (%)
286.4 WATER LEVEL ] ! @ 20 40 6p GR SA 51 CL
0.0 ]
o e 286
WATER
e = 285
284, 4 o
2.0 +H
Organic silt {muck) T
Tt 254
sgy,y| V-50Tt, dark brown A ora. Content
Ak = rg. en
28 L STTETSERYwomeet— 11 | | g | 50 : ° Zioes
2.4 Graveﬂg sand til] PEZE
283,21 with cobbles BE)
3.2 @ R 283
Gneiss N 2 819 ROD = 56%
Bedrock 5/ BX
i
282.1 gfyﬁ
4.3 End of Borehole
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RECORD OF BOREHOLE Noll METRIC
W B 130-83-01 LOCATION STA. 11 + 124; 0/S 26 m Rt. ¢ MY, 11 ORIGINATED BY R.M,
oISt 13 Hwy 1 BOREHOLE TYPE HASHBORING compiteD BY . R:M.
DATUM GEODETIC DATE 1985 09 07 CHECKED BY g
o w LYNAMIC CéNE PENETRATION
SOIL PROFIE SAMPLES | &, | 2 |Resisrance slor wasn Mmoo 4 REMARKS
e - §<z> b 20 40 ‘40 80 100 |UMT coNTenr vMT | 5O &
Olw 2 & SoA o R A Wy w w, ] 5w
ELEV DESCRIPTION HEHESE 25| § [wemr stRenGTH ° |2 BTN
DEFTH =3 m% % o uncoNEINED  + FIELD vANE ol 7 8
5 % - 3 %U o ]e QUICK TRIAXIAL % LAB VANE WATER CONTENT (%) {%}
286.4 WATER LEVEL 5 G o GR 5A S CL
0.4 g
. 286
] 285 |
WATER N
T 284
] 283
282.3 b
48 1n 282
Organi¢ i1t (muck) N
v.50ft, dark brown iy
h»‘“‘
280.4 H] 281
5.4 ¥
U
Silty clay L1851
’/V
v.soft, grey 280
/
279.4 A
7.4
v.1oo§e 279
2158519 0D 3 8 11
591t
compact, grey
278
277 .4
H Grave”%tsa?dn) i Refusal to
some si i A usa
( el 3155175/ 05 em - driving of
dense to v.dense, grey([F 2 i
2761 f ga;' gq @
9.7 End of Borehole
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RECORD OF BOREHOLE No12

METRIC

ORIGINATED BY _R.M,

281.7

WP 130-83-01 LOCATION STA. 11 + 163; 0/S 26 m Rt, { HWY. 11
DIST_ 13 . wwy___ 11 BOREHOLE TYPE WASHBORING compiLep By _ R:M.
DATUM GEODETIC DATE 1985 09 07 CHECKED 8Y .o,
DYNAMIC LONE PENETRATION
" MEL IR 20 40 60 80 100 |UMT conrest uMT SO 3
Of e 4 = il dinsiimin Wp w w | Sw
ey | w|3(95| & [shear strenctH ot T2 | ora siZE
Sk DESCRIPTION o5 E 13 |58] § |owsconmne e mmoane| T |y (oisTRIBUTION
é 3 5 | &Y G |® QUICK TRIAKAL X LAB VANE (% {%)
?86.4 WATER LEVEL hod - W GR 54 51 €L
0.0 ]
== 286 .
WATER L
" 285
L o 284
283.6 I
281 brganic silt (muck)
sandy
2g2.9| some gravel & cobbles 283
3.5
541ty sand, gravelly .
{Ti1N) R
efusal to
grey, compact to driving of
v.dense 282 casing @
78/28 cm 4,7 m

4.7

End of Borehole
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine ] Medivm | Coarse Fine | Cooarie
GRAIN SI1ZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
i 2 3 45 1o 20 30 A0S0 g5um 150um 300um 800um  LiBmm  2.38mm 9.5mm 19.0mm 37.5mm  83.0mm
100 FHHI s3um | 106um 250um_ 425 um 850 um 2,00mm 4,75 mm .2 | 26smm | 530mn 750mm
" M
_,/"’
50 - jo
80 20
70 30
€0 463
v z
g / : —- ?.
< w
50 / 50
¥ / LEGEND 5
g P4 BH |SAMPLE SYMBOL =
o 40 7t go &
/ ' 9 ]
/
30 // 70,
~t-t-1 L 3
20 4’{ 80
y
AL _
o
10 20
0 _ 100
i 2 3 4 8 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 " ORI S I LSNP L P
MINISTRY SIEVE DESIGNATION ({Imperiol)
@ Minisry o o and GRAIN SIZE DISTRIBUTION FIG No 2
: Communications WP 130-83-01
Ontario SANDY SILT, some Clay

6l

61 84ns0[ou3



- ¥ a - » &
/812 M
UNIFIED 50IL CLASSIFICATION SYSTEM ’
: SAND GRAVEL
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric) '
! 2 3 &8 10 20 30 4050 g5um 150)m 300um 800 um LiBmm  7.36mm 9.5mm 19.0 mm 375mm  63.0mm
100 LT lstum | 106um 2504425 850 um 2.00mm 4,75 mm 1.2mm | 26.5mm | s30med 75.0mm

/

| u ’W | // O
90 : / 10
- _ / |

PERCENT

) / | N
70 30
. . o ~}7

60 jd a
[¢] rd 40 )
£ : / z
botd - R - I N—— i s § sessissiis e e B B - N AN R T P— L 4
Vi -
d L -

50 ' /’ 50
p / LEGEND
w DU W JE SO O JUON DU U TN IR SR I N B . s i
L%
o I / - BH SAMPLE SYMBOL
8 40 " - 60

l / ) 4
10 W // : 10
20 // ] B0
,/'i
//
10 )
’/
»“‘/
. - M_,,.w""" VIR P A e e o -
oot 17
0 oo
) 2 3 a5 10 20 30 40 210 200 140 100 6050 40 30 20 18 108 4 L PO AL UAIEAE

MINISTRY SIEVE DESIGNATION (Imperial)

g1 94nso|oul

Transportation and

Ministry of GRAIN SIZE DISTRIBUTION FIG No 3
Cofmmunications WP 130-83-01

Ontario SAND, some gravel &silt. (TILL)

0¢



PLASTICITY INDEX %

60 - - S—
50 i "
CH
"’ //
Cl
30
¢t LEGEND
pd BH | SAMPLE | SYMBOL
20k
5 1 A
N :
/ MH OH
10 /
i . —— —— \C\\\\\\‘ \\W
mm-ﬁn—m\ \“\\M\L\\ t\ v
. / Mt (0]
ML 7 ML oL
% 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT % ’

®

Ministiy of

Ontario

Transportation and
Commuticabons

PLASTICITY CHART
SILTY CLAY

FIG No 4

W P 130-83-01

i€

/T 3ARSO1TUT



DOMINION SO INUESTIGRATION INC.

FOUNDATION INVESTIGATION
MARTEN RIVER BRIDGE REPLACEMENT
HIGHIUAY 11 ~ SITE 43-005
DISTRICT 13 - NORTH BAY
.P. 130-83-01

Ref. No: 85-8-4
SEPTEMBER, 1985

PREPARED FOR:
Ministry of Transportation & Communications
Foundation Design Section
Central Building
1201 Wilson Avenue
Downsview, Ontario
M3M 1J48

10 COPIES ~ MINISTRY OF TRANSPORTATION 8 COMMUNICATIONS
2 COPIES ~ DOMINION SOIL INVESTIGATION INC.

HERD OFFICE: 104 CROCKFORD BLVD,, é\?RREOROUGH, ONTARID, MIR 3C&. Tel: (4160 751 £5¢8
OFFICES IN KITCHENER-WARTERLDO, LONOON, SPRNIA, THUNDER BRY, LINDSUR

OCT - & 1985



DOMINICH SOLIL INUESTIGATION IRC.

1.0
2.0
3‘0

4.0

3.0

CONTENTS
' Page #:

INTRODUCTION 1
SITE DESCRIPTION & GEOLOGY 2
SUBSURFACE CONDITIONS 3
3.1 General 3
3.2 Rock Fill 4
3.3 Organic Silt (Muck) 4
3.4 Silty Clay 5
3.5 Gilt 5
3.6 Tin 6
3.7 Bedrock 6
3.8 Groundwater Conditions 7
DISCUSSION & RECOMMENDATIONS 8
4,1 Alternative 1 8
4,11 Foundations 9
4.1.1.1 DrivenPiles 9
4.1.1.2 Abutments on Rock Fill 10
4.1.1.3 Approach Fills 12
4.2 Alternative 1| 14
4,2.1 Foundations 14
4.2.1.1 Driven Piles 14
4,2.1.2 Abutments on Rock Fill 16
4,2.1.3 ApproachFills 18
CLOSURE 19

APPENBICES
Procedures

Limitations of Report

HEAD OFFICE: 104 CROCKFORD BLUD., SCREBOROUGH, ONTARID, MIR 3C&. Tel: (4162 751 €545
OFFICES IN KITCHENER-WRTERL OO, LONDON, SARNIA, THUNDER BAY, WINDSOR



,5' DOMINION SONL INUESTIGATION INC.
ENCLOSURES
RECORD OF BOREHOLES | Encl. 1-13
GRAIN SIZE DISTRIBUTION CURVES ~ FIGURES 1,2,3 Encl. 14~ 16
PLASTICITY CHART - FIGURE 4 Encl. 17

DRAWING NOS. 1308301 - A and B

HEAD QFFICE: 10% CROCKFORD BLUD., SCARBORCUGH, ONTARIO, MIR 3C4. Tel: (M14) 751 £545
DFFICES IN KITCHENER-WIATERLOC, LONDON, SARNIA, THUNDER BAY, IINDSDR



6! DOMINIGN SOIL INBESYIGATION UINC.

Ref: 85-8-4 - o Page #1

1.0 INTRODUCTION

This report describes the findings of a foundation investigation carried out at
the site of the proposed replacement of the Marten River Bridge at Highway 11,
approximately 60 km north of North Bay (Bridge Site 43-005, District 13, North
Bay).

The ihvestigation was requested by the Ontario Ministry of Transportation and
Communications, and authorization to proceed with the work was received
from M.S. Devata, P.Eng., Chief Foundations Engineer (East), Foundation

Design Section of the Ministry.

The purpose of the investigation has been to determine the subsurface
conditions at the site; to define the relevant engineering properties of the
sub-strata; to make recommendations pertaining to the design of the

foundations of the proposed structure, and to comment on the anticipated

construction conditions.

The field work was carried out during the period of August 26-September 7,
1985, and consisted of drilling thirteen (13) boreholes to depths ranging
between 4.3 and 9.7 m below the prevailing water level in the river. The
locations of the boreholes, along with stratigraphic sections and profiles are

shown on Drawings Nos. 1308301 - A and B, and the subsurface conditions

‘encountered are presented on the Record of Borehole Sheets, Enclosures 1 to -

13, inclusive.

III/I‘I
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2.0 Sl CRIPT GEOLOGY

The topography in the general area is undulating and rock outcrops are visible
both to the north and south of the bridge site. The approach fills for the

bridge consist of rock fill and the flow of water in the river is generally slow.

Published information shows that, in the genera) area, bedrock is frequently

exposed and generally consists of Middle Precambrian gneissic

| metaconglomerates with frequent granitic intrusive rocks and gneissic granite

pegmatite dikes.

'll/’l’
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3.0 SUBSURFACE CONDITION

3.1 General

The water in the river at the time of the investigation was at Elevation 286.4
m, and the river bottom at the borehole locat\ionts_was contacted at elevations
ranging between 284.4 and 281.2 m. The river bottom is generally covered
with a8 layer of organic silt (muck), however, those boreholes ‘located near
the existing structure and the approach fills were extended through rock fill
which was generally found to have diéplaced and/or penetrated into this ‘'muck’
layer, Below the rock fill or 'muck’, the majority of the boreholes
encountered a layer of silt with some silty clay and sandy silt layers or
lenses. This_deposit is generally 0.5 to 0.9 m thick and is, in turn,
un’derlain by a‘thin mantle of coarse grained glacial till over the bedrock
surface. The surface of the bedrock was encountered at elevations ranging
between 283.2 and 276.7’ m and appears to be dipping from the banks towards

the riverbed.

Details of the subsurface conditions encountered in the boreholes are shown on
the Record of Borehole Sheets, and stratigraphic sections are presented on
Drawing No. 1308301-B. The individual strata are briefly described in the

following paragraphs,

lll/‘l'l
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3.2 Rock Fill

Rock fill placed for the existing bridge and the approach fill was encountered
at the location of Boreholes 1 through 4. At the location of Boreholes 1 and
2A it is underlain by a layer of gravelly sand \fin overlying the organic
riverbed deposits. The rock fill was also found to have penetrated the river
bottom 'muck’ and, in some casés, into the underlying silt stratum. The rock

111 consists of rock fragments of up to approximately 1.5 m in diameter,

3.3 Organic Silt (Muck)

A layer of organic river bottom deposits was encountered in all the boreholes
at depths ranging between 2.0 and 5.2 m below the water level, except for
Borehole 5 where instead a weak silty clay deposit was contacted. The
thickness of the organic deposit typically ranges from 0.3 to 0.7 m (although
at Borehole 11 it is 1.4 m thick) and the material is considered to be very
soft, At sevefal of the boreholes the muck is intermixed with rock fill,
indicating that the rock pieces have penetrated this layer, and are
transferring load to the underlying strata directly. Three samples of this
material were tested in the laboratory for organic content and these gave

values ranging between 5.2 and 12.6%.

l.i/lll
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3.4 Silty Clay
Boreholes's and 11 encountered a 0.4 and 1.4 m’ thick layer of silty clay,

respectively. Laboratory tests carried out on a sample from Borehole 5 gave

the following index values:

Liquid Limit = Z6%
Plastic Limit = 10%
Plasticity Index = 16

Moisture Content = 46%

From these values, together with the results of field tests and a visual
examination of the samples, this material is considered to be very soft and it

is probably 'underconsolidated'.

3.5 Silt

The majority of the boreholes contacted a layer of silt below the rock fill and
the organic silt. The thickness of this deposit ranges from 0.2 to 1.8 m but
is generally 0.4 to 0.9 m thick. The grain size distribution of tyﬁical samples
is shown in Figures 1 and 2, and these curves show 2 to 22% sand, 64 to 92%
siit, and 6 to 13% clay size particles.  Occasionally the deposit is also

interbedded with ’sand and thin clay seams or lenses.

From 'N'-values ranging between 7 and 26 blows/0.3 m, the material is

considered to be generally ‘loose’ to ‘compact’,

HEAD OFFICE: 10% CROCKFORD BLUD., SCARBORDUGH, ONTARID, MIR 3CE. Tel: (16D 751 45¢8
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3.6 Iill

The rock surface at the site is covered with a thin mantie of coarse grained
glacial till, generally consisting of gravelly sand with some silt.  The
presence of cobbles and boulders in this stratum is \also expected. The grain
size distribution of a sample from the glacial till is presented in Figure 3.

From this curve and a visual examination of the samples, this deposit is
considered to be relatively more pervious than the overlying siits.  The
thickness of the deposit at the borehole locations ranges from 0.2to 1.3 m,
and is generally of the order of 0.3 to 0.7 m thick. This material is

considered to be generally 'dense’.

3.7 Bedrock

Refusal to further normal washboring was encountered at the boreho!e’
locations at depths ranging between 3.2 and 9.7 m below the water level, i.e.
at elevations ranging between 283.2 and 276.7 m. At the locations of
Boreholes 1 to 10, the rock was cored to depths ranging between 0.9 and 3.1
m and BX size cores were obtained. The percentage of core recovery ranges
from 47 to 100% and R.Q.D values of the cores range from 17 to 100¥. The
rock consists of grey coloured gneiss an'd’an examination of the cores
indicates that it is frequently fractured. There are thin léyers within the
rock where the mica content is very high and these represent planes of

weaknesses. Two relstively intact core samples were tested in unconfined

lll/!il
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compression and these gave com]pressive,stfangth values of 63 and 67 MPa.
Thus, while in its intact form the rock would exhibit a relatively high
strength, the presence of mica~rich layers and structural discontinuities

indicate that the mass properties of the rock are only 'fair',.

In the general area rock outcrops were noted about 150 m south and 200 m

north of the bridge and also at a point approximately 30 m north of Borehole

12.

From the borehole results the surface qf_ the rock generally appears to be
dipping down towards the riverbed and, to a certain extent, along the south
side from west to east. Between the borehole locations, the difference in
bedrock surface elevations indicate a dip angle of generally between 5 and 10°
to the horizontal (i.e. approximately 1:12 to 1:6), although it is likely to be

dipping at steeper angles towards the centre of the river.

3.8 Groundwater Conditions

The water level at the site is controlled by the water level in the river which,
at the time of the investigation (August 28-September 7, 1985), was at
Elevation 286.4 m. The drawings suppplied to us show that the water level

was at Elevation 286.1 m on January 16, 1985,

ll./ll.
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4.0 CUSSi RECOMMENDATIONS

The existing bridge over the Marten River at Highway 11 will be replaced with a
new bridge. Two a!tematives are being considered for the replacement;
these are, the construction of a bridge on Revision Line ‘A’ or the replacement

of the bridge along the existing alignment.

Boreholes were drilled to provide subsurface information relevant to both
alternatives. These test results have shown ihat the surface of the gnéiss
bedroék at the borehole locations lies approximately 3 to 10 m below the
water line (i.e. Elevations 283 to 276 m, approximately). The rock surface
has a coarse and bouldery glacial till cover ranging from 0.2 to 1.3 m in
thickness, which is, in turn, overlain by a generally loose to compact silt
deposit which is 0.2 to 1.8 m thick, An organic river bottom deposit
approximately 0.5 m thick overlies the silt. The existing bridge approach
embankments have been constructed of rock fill, and the rock appears to have

penetrated and/or displaced the muck during construction.

4.1 Alternative |

The first alternative consists of a 30 m long and 1Z2.5 m wide single-span
bridge which would be located on Revision Line 'A’ about 21 m west of the

existing alignment.
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4.1.1 Foundations

Spread footing foundations on the surface of the bedrock could be considered
but in view of the relatively deep water level and associated high cost of
constructing facilitating temporary works, this alternative is not believed to

be practical.

It is our opinion that founding the structure on deep foundations on the surface
of the bedrock would be a more practical solution or, alternatively, the

abutments could be supported on rock fill. These are discussed below.

4.1.1.1 Driven Piles
The structure could be supported on steel piles driven to refusal on the

surface of the bedrock. In this case steel-H piles equipped with cast steel

shoes capable of penetrating the bedrock surface would be the most suitable.

All rock fill at the abutment locations would have to be removed to facilitate
the driving of the piles, taking into account that some of the piles will be’
battered. Furthermore, 2 suitable fill should be used (i;e. free of cobbles
and oversized material) to replace the rock fill within the zone of the
approach fill through which the piles will be driven.  This fill should be

adequately protected to prevent its erosion.

.
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\ The estimated pile capacities for some common heavier sizes of steel H-piles

driven to refusal on the surface of the bedrock, ‘are tabulated below:

ESTIMATED PILE CAPACITY (KN)

Factored Capacity Capacity at
at Ultimate Limit Serviceability Limit
| Bile Type Size _States (Q¢) _States = Tvpe 11 (Qs)
Steel H HP 310 x 110 1600 1150
HP 310 x 79 1150 830

in view of the sioping rock surface, presence of cobbles and the relatively
thin overburden cover, careful field procedures may be required to prevent
the sliding or ‘walking’ of the piles on the sloping and possibly "humpy’ surface
of the rock. Unbalanced horizontal forces should be resisted by battered
piles. For frost protection, the underside of the pile caps should be
established at least Z m below the finished grade. |t is also recommended

that the piles be equipped with a reinforcing shoe, as noted above.

4.1.1.2 Abutments on Rock Fill

The abutments could be established on rock fill placed after removing the
weak overburden materials or, alternatively, allowing some time for possible

settlements to take place after placing the fill.
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It is estimated that new rock fill will penetrate through the organic silt and
partially into the underlying silt. Once the fill has been placed, depending on
the location (i.e. thickness of the overburden), some settlements coum be
expected unless the weak overburden soil is removed prior to placing the fill,
These settlements, due to the compression of the overburden under t_he weight
of the fill, can be expected to be substantially completed within a short period
of time of i1l placement (i.e. witmﬁ several weeks of placing the fill). Some
settlements due to the adjustment of the rock fill could also océur, especially
if the rock fill is not suitably graded to prevent a downward migration and
shifting of the smaller sized particles into the cavities in between larger rock
sizes. These settlements, which could occur over a period of many years as
well as immediately after construction, are largely a matter of material and
construction control. We recommend possible settlements should be taken

into account in the design, should this system be considered to be feasible.

In order to provide a satisfactory foundation in rock 'fi'll, the fill must be
compacted in layers, The subgrade should be at least 1 m below the
underside of footing, and the grade should be raised to underside ’of footing |
using material meeting Granular 'A' specifications; this fill should be
compacted in thin lifts to not less than 100% of Standard Proctor maximum dry
density.  Migration of the Granular 'A’ into the rock fill should be prevented

by installing a suitable separating geotextile membrane, The rock fill

Y
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immediately below the geotextile membrane should consist of éelected,
suitable rock sizes to prevent the puncturing of the membrane during the
placement and compaction of the foundation granular fill (i.e. the underlying
rock fill should consist of sufficiently small rock sizes but should be properly
graded to prevent a downward migration of the individual particles). The
edge of the footing should be located at least 3 m from the side slope of the

embankma_ent.

For foundations meeting the above requirements, the Factored Bearing
Capacity at Ultimate Limit States (q¢) is 600 kPa and the Bearing Capacity at

Serviceability Limit States, Type 1l, is 250 kPa. The footing should have a

suitable cover against frost.

4.1.1.3 Approach Fills

As discussed in the preceding section, it is expected that the 'muck’ will be
displaced with the fill materials, especially since rock fill will likely be used,
and that the rock fill will penetrate to a certain extent into the underlying silt
deposits.  While some long term settlements can be expected under the
weight of the fill, the design of the approach fills at the borehole locations
will, however, not be limited by the strength of the foundation materials

underlying the site.

Y

HEAD OFFICE: 104 CROCKFORD BLUD., SCARBOROUGH, ONTRRID, MIR 304, Tel: {441 751 £545
OFFICES IN KITCHENER-WATERLOG, LONDON, $ARNIA, THURDER BRY, WINDSOR



S DOMINION SOIL INUESTIGAYION INC.

Ref: 85-8-4 7 ' Page #13

Settlements due to the compression of the overburden materials are expected
to be less than 60 mm, and should take place fairly rapidiy. - We estimate
that 80% of the settlements will take place within several weeks. Depending
on the material quality (i.e. particle size distribution, etc.), and
construction procedures (method of placement, construction 'contrbl, etc.)
some settlements could also occur due to the shifting and adjusting of the

individual particles within the rock fill.

The safe slopes for the embankments will be governed by the material used
for construction and, in case of rock fill, 1.5 horizontal in 1 vertical slopes
will be acceptable. Inthe case of pile supported perched abutments, rock
fill should not be used in that part of the embankment through which piles will
be driven. This fill should be protected by providing a suitable filter zone
between it and the coarser rock fill. It is recommended that, as much as
practicable, the embankments be constructed prior to the p'ile driving and
abutment construction. This will reduce the extent of differential settlements

between the fill and the structural elements of the bridge.

The slopes of the embankments should be adequately protected against surface
erosion and the end slopes should also be protected by rip rap against river

scour.

! o'o/iii
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4.2 Alternative 1|

This alternative consists of replacing the existing structure on the existing

alignment of Highway 11 with a single~-span bridge which would be

approximately 30 m long and 12.5 m wide. In this case, the traffic flow
during the construction period would be carried on a single~span, 43 m long

bailey bridge which would be located about 22 m east of the existing bridge

~alignment.

4.2.1 Foundations

Because of the relatively deep wéter level in the river and associated high
cost of constructing facilitating temporary works, it is believed that the use
of spread footing foundations for this project would not be practical. It is our
opinidn that founding the structure on dea_p foundations on the surface of the
bedrock would be a more practical solution or, alternatively, the abutments

could be supported on rock fill as discussed below.

4.2.1.1 Driven Piles
The structure could be supported on steel piles driven to refusal on the
surface of the bedrock. In this case steel H-piles equipped with cast steel

shoes capable of penetrating the bedrock surface would be the most suitable.

"All rock fill at the abutment locations would have to be removed to facilitate

the driving of the piles, taking into account that some of the piles will be

od oas
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battered. Furthermore, a suitable fill should be used {i.e. free of cobbles
and oversized material) to replace the rock fill within the zone of the
approach fill through which the piles will be driven. This fill will have to be

adequately protected to prevent its erosion.

The estimated pile capacities for some common heavier sizes of steel H-piles

driven to refusal on the surface of the bedrock, are tabulated below:

ESTIMATED PILE CAPACITY (KN)
Factored Capacity Capacity at
at Ultimate Limit Serviceability Limit
Pile Type Size States (Q¢) States - Type 11 (Q.)
Steel H HP 310 x 110 1600 1150

HP 310 x 79 1150 850

In view of the sloping rock surface, presence of cobbles and the relatively

thin overburden cover, careful field procedures may be required to prevent
the sliding or 'walking' of the piles on the sloping and possibly "humpy' surface

of the rock. Unbalanced horizontal forces shouid be resisted by battered
piles, For frost protection, the underside of the pile caps should be
established at least 2 m below the finished grade. it is also recommended

that the piles be equipped with a reinforcing shoe, as noted above.

Y
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4.2.1.2 Abut ts on Ro ill

The abutments cbuld be supported on rock fill placed after removing the weak

overburden materials or, alternatively, allowing some time for possible

settlements to take place after placing the fill.  This method would be
especially suitable at the present alignment location as the rock fill is already
in place and since little or no grade changes are proposed, only minor

adjustments will be required to widen the embankment.

it is est_imated that new rock fill will penetrate through the organic silt and
partially into the underlying siit. Once the fill has been placed, depending on
the location (i.e. thickness of the overburden), some settlements will occur
due to the weight of the fill unless the weak overburden soil has been removed
prior to placing the fill, These settlements, due to the compressidn of the

overburden, can be expected to be substantially completed within several

~weeks of placing the fill. Some settlements due to the adjustment of the rock

fill could also occur, especially if the rock fill is not suitably graded to
prevent a downward migration and shifting of the smaller sized particles into
the cavities in between larger rock sizes. These settlements, which could
occur over a period of many years as well as immediately after construction,
are largely a matter of material and construction control. We recommend
possible settiements should be taken into account in the design, especially

along the detour alignment, should this system be considered to be feasible.

Y A
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In order to provide a satisfactory foundation in rock fill, the fill must be
compacted in layers, The subgrade should be at leasf 1 m below the
underside of footing, and the grade should be raised to underside of footing
using material meeting Granular 'A' specifications; this fill should be
compacted in thin 1ifts to not less than 100% of Standard Proctor maximum dry
density. Migration of the Granular ‘A’ into the rock fill should be prevented
by installing a suitable separating geotextile membrane between the rock fill
and the finer granular fill., Furthermore, the rock fill immediately below the
geotextile separator should consist of selected, suitable rock sizes to_ prevent
the puncturing of the membrane during the placement and compaction of the
granular fill. The individual rock sizes beneath the membrane should consist
of sufficiently small sizes which should be properly graded to prevent the

downward migration of the individual particles.

For foundations meeting the above requirements, the Factored Bearing
Capacity at Ultimate Limit States (q¢) is 600 kPa and the Bearing Capacity at

Serviceability Limit States, Type I, is 250 kPa. The footing should have a

suitable cover against frost.

I.‘llil
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4.2.1.3 Approach Fills

As discussed in the preceding sections, it is expected that the 'muck’ will be
displaced with the fill materials, especially since rock fill will likely be used,
and that the rock fill will penetrate to a certain extent into the underlying silt
deposits.  While some long term settlements can be expected under the
weight of the fill, the design of the approach fills at the borehole locations
will, however, not be limited by the strength of the foundation materials

underlying the site,

Settlements due to the compression of the overburden materials are expected
to be less than 60 mm, except at the south approach of the proposed detour
line where this value could be of the order of 120 mm. In general, these

settlements can be expected to take place fairly rapidly. We estimate that

- 80% of the settlements will take place within several weeks. Depending on the

material quality (i.e. particle size distribution, etc.), and construction
procedures (method of placement, construction control, etc.) some
settlements could also occur due to the shifting and adjusting of the individual

particles within the rock fill.

The safe slopes for the embankments will be governed by the material used
for construction and, in case of rock fill, 1.5 horizontal in 1 vertical slopes

will be acceptable. In the case of pile supported perched abutments, rock

I
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fil1 should not be used in that ﬁart _of the embankment through which piles will
be driven.  This fill should be protected by providing a suitable fﬂter zone
between it and the coarser rock fill. it is recommended that, as much'as
practicable, the embankments be constructed prior to the pile driving and
abutment construction. This wi}l reduce the extent of differential settlements

between the fill and the structural elements of the bridge.

The slopes of the embankments should be adequately protected against surface

erosion and the end slopes should also be protected by rip rap against river

- scour,

5.0 CLOSURE

The Limitations of Report, as quoted in the Appendix, is an integral part of this
report,

DOMINION SOIL INVESTIGATION INC.
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APPENDIX A

PROCEDURES

The field work was carried out during the period of August 26 and September
7, 1985, During this period a total of thirteen (13) boreholes were drilled
at the positions shown on the Borehole Location Plan, Drawing No.
1308301-A.

The boreholes were advanced to depths ranging between 4.3 and 8.7 m
below the water level (or 1.9 to 6.8 m below the river bottom), using a
conventional diamond drilling unit adapted for soil sampling.

Within the overburden, the boreholes were césad with N~size (89 mm o.d.)
casing and extended by washboring methods and, where necessary, a
tri-cone bit.  Sampling in the overburden was effected by the Standard
Penetration test method and from the test results, recorded as 'N'-values
or penetration resistances, relative density or the consistency of the strata
was inferred. The bedrock was cored using a BXL-size core barrel.
Where the boreholes were located close to the existing structure or
approach fills, the borehole had to be advanced through the rock fill which
was generally achieved by finding an opening through the cavities between
rocks. In many cases this was achieved after many trials and, in some
cases, resulted in a slightly inclined or constricted drill hole. This, and
the fact that the only drill rig available at the time was a screw head type
diamond drill, resulted in slower than usual operations.

-~ The raft and the drilling equipment were owned and operated by Atcost Soil

Drilling Inc, and the field work was carried out under the supervision of a
Geotechnical Engineer from Dominion Soil investigation Inc.
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Upon completion of the field work the soil samples and the rock cores were
shipped to our laboratory where they were examined by the Project Engineer
and the Geologist, and a laboratory testing programme nonsisting of
moisture and organic content tests, sieve and hydrometer analyses and
Atterberg Limit determinations was carried out on representative soil
samples. Percentage of recovery and the R.Q.D. values of the rock cores
were established and unconfined compression tests were performed on two
representative samples of the rock.

The elevations used in this report were determined with reference to the top
of concrete pier foundation of the existing bridge at Station 11+160, west
edge, 4.60 m below the top of the bridge deck (Elevation 287.61 m).
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APPENDIX 'B"

IMITATIO

The conclusions and recommendations given in this report are based on
information determined at the testhole locations. Subsurface and
groundwater conditions between and beyond the testholes may differ
from those encountered at the testhole locations, and conditions may
become apparent during construction which could not be detected or
anticipated at the time of the site investigation. It is recommended
practice that the Soils Engineer be retained during construction to
confirm that the subsurface conditions throughout the site do not
deviate materially from those encountered in the testholes.

The design recommendations given in this report are applicable only to
the project described in the text and then only if constructed
substantially in accordance with the details stated in this report. Since
all details of the design may not be known, we recommend that we be
retained during the final design stage to verify that the design is
consistent with our recommendations, and that assumptions made in
our analysis are valid.

The comments made in this report on potential construction problems
and possible methods are intended only for the guidance of the
designer., The number of testholes may not be sufficient to determine
all the factors that may affect construction methods and costs. For
example, the thickness of surficial topsoil or fill layers may vary
markedly and unpredictably. The contractors bidding on this project or
undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own
conclusions as to how the subsurface conditions may affect their work,
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Communitations
Ontiriy

DOMINION SOIL INVESTIGATION INC.

Enclosure 4

WP 130-83-01

pisT . 13 Hwy_. 11

RECORD OF BOREHOLE No3

LOCATION

STA, 11+ 130y 0/S 15 m Lt § HWY. 11

METRIC

ORIGINATED BY R.M.

BOREHOLE TYPE
1985 08 30 and

WASHBORING -AND BX ROCK CORE -

compiLep sy, R.M.

1985 09 03

OFFICE REPORT ON SOit EXPLORATION

DATUM GEQDETIC DATE CHECKED BY _&%0
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
g‘g g RESISTANCE  PLOT nasric NATURAL uaup ﬁ% CEMARKS
- w |20 9 20 40 60 B8O 100 CONTENT b Z =
9 [+ ¥ funt o F | | i 1 W Wl. Sw &
ELEY DESCRIPTION T m| w | 2|28 & [SHEAR STRENGTH AN 2 | GRAIN SiZE
DEFTH T R @cz) g |O UNCONFINED v FIELD VANE[ joeo oo o d Y DISTRIBUTION
21z 5 | &Y & | QUICK TRIAXIAL X LAB VANE WATE ENT {%) 1%
286.4 WATER LEVEL 5 s i 40 60 GR SA 51 CL
0.0
286
285
WATER
284
283.1 283
3.31 Rock FilY
282.3
4.1 organic siit (muck) M
28%.2 with emtmdwded(mcjs_ﬁil}, ] s ! g 282 o Drg.6 (&ntént
) Sandy si1t mixed )
with rock fill
281.1
21 85|57 281
5.3 Sand, gravelly
some si1t (Ti11) .
280.4| grey, v.dense ) IEREEREY
6.0 - RC
Gneiss o =
(probably highly I 280 ROD = 17%
.| weathered bedrock) Loss of
279.6 ; . - ater return
o8| Berkgiet oud [k P
279.2] broken rock pieces AR
7.2 279
1 RC
Gneiss 7 943 RQD = 94%
Bedrock BX
278
277.6
© 8.8 End of Borehole

+3. x5 . Numbers refer to
Sansitivity

20
1545 {%) STRAIN AT FAILURE
He



’1‘\ -

OFFICE REPORT ON SOOIl EXPLORATION

Ministry of
@ Transpottition any
Communitations

Ref. No, 85-8-4

DOMINION SOIL INVESTIGATION INC.

Enclosure 5

Ontang
RECORD OF BOREHOLE No 4 METRIC
W P 130-83-01 LOCATION STA. 11 + 160; 0/5 18 m Lt { HWY. 11 ORIGINATED BY _R.M.
DIST 13 HWY 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE coOmMPiLED 8y ___R.M.
DATUM GEDDETIC DATE 1985 (8 28 to 1985 08 29 CHECKED BY _ &y
SOIL PROFILE SAMPLES 3 1 DYNAMIC CONE PENETRATION
§§ g RESISTANCE  PLOT nastic NaTugm uau mg REMARKS
. 11320 ] » 20 40 60 80 100 HHT conTenT z 2 M
Q o= W = i i i 1 Wp W w, | Sw
ELEY SESCRIFTION Elglw| 219a | & [sHEAR STRENGTH U 2 | GrRAIN SIZE
DEPTH 1E1 21 S 8% % |o uNconRNED 4 FIELD VANE ol ¥ |DISTRIBUTION
;-“5 < > C"‘DU § ® QUICK TRIAXIAL % LAB VANE WATER CONTENT (%] {%}
o864 WATER LEVEL i M u GR SA 51 CL
0.0 =
. 286
WATER ok 285
- ] 284
283.7 _—
2.7 N
1188 27
283
ROCK FILL
282
2158 48
281.6
4.8] Organic sitt {muck) :
281,21 sandy, v.soft LT
5.2 Silt, some sand, dense 281
280.74 drey 3188 69
5.7 : a1
Silty sand, some 1y
gravel (Tii1) |1 f485 | 50410 cm
280.0| very dense, grey H
: 280
6.4 7
- @
Gneiss bedrock /<\<‘ 5 RC 759
highly micaceous and R/ BX RQD = 55%
fractured /\@ 279 Some core
W Tost
A
N
RC 278
6 BX 80% RQD = 38%
A
é/
276.9 '@ 277
9.% End of Borehole

+3, x5 ; Numbers refer 1o
Sansitivity

20
1595 (%) STRAIN AT FAILURE
10




BN B N W N O N N B N, . P

Ministry of
Transportation ang R&f. NO. B5-8-4

Ontanic

Commumeations

DOMINION SOIL INVESTIGATION INC.

Enclosure 6

RECORD OF BOREHOLE No § METRIC
WP 130-83-01 LOCATION STA. 11 + 129;. 075 27 m Lt, § HWY. 11 ORIGINATED By R.M.
DiISY_L 33 Hwy 11 BOREHOLE TYPE WASHBORING AND BY ROCK CORE COMPILED By _ R.M,
DaTum ____GEQDETIC DATE 1985 09 03 to 1985 (9 04 e CHECKED BY __32gb
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;m_.w g RESISTANCE CbiE nasne Voo i )
- §C2> b 20 40 60 8O 00 [VMT conrent iwr | 20 EMARKS
9 s b — z i H i ! 1 Wp w W, =W &
ELEV Slal w2128 & [snear stremath oy 2 | GRAIN SIZE
BERTH DESCRIPTION REIR R 8% g |0 unconmiNed % FiEwD vane ! . y  |DISTRIBUTION
gz 2 | &Y © |equock TRIAXIAL  x Lag yang | WATER CONTENT (%) (%)
286, 4 WATER LEVEL % £ o 20 40 60 GR SA §1 CL
0.0 —
T 286
. 285
WATER T
T~ 284
L 283
282.3 Lo o
4,11 ity clay "
281,91 v.s0ft, grey f 282 polg “
4.51 571ty sand £i17, M 1 18S 1507 13 em|
281.6 grey{ v.dense 3’»]-;! /
4.8 \@Q
7 2 | K| os 281 RQD = 57%
7,
Gneiss %
Badrock 7 280
)
4 3 | bx |100% {RoD = 1003
>4 279
278.5 2
7.9 End of Borehole

+3, x5 . Numbers refer to
' Sensitivity

20
1505 {%) STRAIN AT FALURE
10



3 - _

OFFICE REPORYT ON SOIL EXPLORATION

Ministry of
@ Transportalion ang
Communicabions

Ontaro

Ref. No, 85-8-4

DOMINION SOIL INVESTIGATION INC.

Enclosure 7

Sensitivity RS

RECORD OF BOREHOLE No 6 METRIC
Wb 180-83-01 LOCATION _ STA. 11 + 1603 0/S 28 m Lt. § HWY. 11 ORIGINATED 8Y __R.M.
st 13 HWY 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE COMPILED BY R.M.
DATUM GEODETIC DATE 1985 08 29 _ CHECKED 8Y @S0
SOIL PROFILE SAMPLES o u DYNAMIC CONE PENETRATION
»“f‘g K RESISTANCE PLOT R |pastic A LoD .,,,’.:E REMARK
b o |55 B 20 40 60 80 oo M7 cOnTEwr Lt SO M& >
9 o= i o | ) 1 i i w W W, 5
ELEV DESCRIPTION Elal w2 ‘z"-‘% c% SHEAR STRENGTH AT 2 | GrAIN sIZE
DEPTH c1E31Z | 2138 5 lounconmnes  + FiEw vane " CENT 1 y |DISTRIBUTION
12 5 | B9 | & |eouck rraxal x e vane WATER CONTENT {%) (%)
286.,4 WATER LEVEL ) E e GR SA 51 Ct
0.0 —
- 286
285
WATER jon i
L 284
283
- 282
281.6
4.8 Organic silt {muck) 1
v.soft, dark brown ’-2,
280.9 u 281
551 o " 11851 11 0 12 78 14
. Sitt
loose to compact, grey 21 55! 7 0 2 8612
279.8 260
6.6 e
Gravelly sand Sl 3 ss 22
some silt (Ti11) Eh
compact to v.dense J | 279
arey 1] 4 | s | 105425 cm
218.5 T
7.9 7
L / RC 278
Greiss ;\ 5 B 972 ROD = 67%
X
Bedrock %/5
277
276.8
9.6 tnd of Borehole
+.‘3' x5 : Numbers refer to

20
15 4-5 (%) STRAIN AT FAILURE



ity o Ref. No. 85-8-4 DOMINION SOIL INVESTIGATION INC. Enclosure 8

Transportation and

Communications
Ontano

RECORD OF BOREHOLE No 7 METRIC
WP 130-83-01 . LOCATION . STA. 11 + 105; 0/8 21 m Lt § HWY. 11 ORIGINATED By _R.M.
DIST 13 HWY 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE COMPILED BY _ R.M.
DATUM ____ GEODETIC BATE 1985 09 04 to 1985 09 05 - CHECKED BY .. fo
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 5 | REsiSTANCE piOT ATl TRV YRR - I
g4 £ [} L Mowsruke PR B 5 REMARKS
- 20| & 20 40 60 80 100 CONTENT z =
O] e ] - ) 1 ] | ! W w W, 5w &
= T = lat = p f P
LBV pescripTioN Sl E 3|52 2 |IEAR STRENGTH e DISTRIBUT O
DEPTH . Sl E 1261 5 |0 UNCONFINED  + FIELD VANE ol ISTRIBUTION
iz " 5 %U & e Quick TRIAXIAL  x 1aB vange |WATER CONTENT (%) 4 (%)
286.4 WATER LEVEL & £ - w GR $A Si CL
0.0 =
] 286
WATER b e
T 285
z 282.9 L 284
g 283.7 Organic silt {muck) [[sT
& 2.7
Q Sitt 1] 85]16 ' 0 2 926
& ,
>
] compact, gre
- 228 I 283
3 sga'o| Gravelly sand til1 {2 T SSTEOZNS o
bt 3.9
(o} )
s Gneiss &éfl RC 282
e K x 941 RQD = 94Y%
Wt
b Bedrock %//
S 4
e 281.0 4
Q

5.4 End of Borehole

20
+3, %% Numbers refer to 45 % & (w) STRAIN AT FAILURE
Sensitivity 10 . ,



@ Temeanonans Ref. No, 85-8-4 DOMINION SOIL INVESTIGATION INC. Enclosure 9

Communications

Ontarie ,
RECORD OF BOREHOLE No 8 METRIC
WP 130-83-01 LOCATION STA, 11 + 1165 0/$ 34 m Lt § HWY. 11 ORIGINATED By _R.M.
DIsT 13 Hwy 11 BOREHOLE TYPE WASHBORING AND BX ROCK CORE COMPILED BY _ R.M.
DATUM GEODETIC DATE 1985 09 04 CHECKED BY 880
SOIL PROEL AMP o ﬁ DYNAM!C CONE PENETRATION .
OFILE SAMPLES By | g |RESISTANCE PLOT masric NarvaL ol L% REMARKS
- w | S0 & 20 40 60 80 00 |'MT  conrent mmn} 5O
Ola i o;: 2 ) 5 ) ] ] Wp W w, | 5w &
ELEV ; E18l w2128 6 [SHEAR STRENGTH SN % | GRAIN SIZE
DEPTH DESCRIPTION - % o S 8% % | o unconFnep * FIELD VANEL e oNTENT (% y DISTRI?UTION
gtz L | &9 1 D | QUICK TRIAXIAL X LAB VANE (%) {%)
286.4 WATER LEVEL % g i GR 54 S1 CL
0.0 &
- 286
WATER [ 285
z m 284
o 283.8 -~
E 2.6 organic si1t {muck) oy
0 283.3| v.s0ft, dark brown Al
% 3.1 511t, some sand
» 282.9| loose to compact, grey 1185121 283
6 ?855‘7‘ b1lty s??qﬂgraveuy aum
v 3.7 V»@
4 7
3 §<\<
e ; RC 282
£ Gneiss HE 943 ROD = 94%
E‘ Bedrock ;g{// BX
w 4
z 281.1 /}§
5] 5.3 End of Borehole

20
3, x5 Mumbers refer fo 15 5 (o) STRAIN AT FAILURE
Sensitivity 19



OFFICE REPORT ON SOIL EXPLORATION

No. 85-8-4

pny o vane RETS DOMINION SOIL INVESTIGATION INC. Enclosure 10
Communicalione
Ortane
RECORD OF BOREHOLE No 9 METRIC
w p __ 130-83-01 LOCATION STA, 11 + 165; 0/5 39 m Lt. § HWY. 11 ORIGINATED BY _ R.M.
pIsT 13 Hwy 11 BOREHMOLE TYPE _ WASHBORING AND BX ROCK CORE COMPILED BY __R.M,
DATUM ___ GEODETIC DATE 1985 08 29 to 1985 08 30 CHECKED BY _ 8%
us TOYNAMIC CONE PENETRATIO
SOIL PROFILE SAMPLES ;@w =g R;gsmNCE ;“LOT TION PLASTIC NaTURAL E
g2 U LIMtY MOISTURE ”M“,"T e REMARKS
b w |20 @ 26 40 60 B0 100 CONTENT z=
10]= o = o } i ) ! i Wp W w, | ow &
ELEV DESCRIPTION Bl w | 2188 & |SHEAR STRENGTH et Gy i 2 | GRAIN SIZE
DEFTH P S 8% % |0 UNCONFINED + FIELD VANE o y |DISTRIBUTION
é Z L | &Y Z | quick Triaxiat  x 1as vang | WATER CONTENT (%) (%)
286, 4 WATER LEVEL & 2 i GR SA Si CL
0.0 .
- 286
b ] 285
T 284
WATER T
283
] 282 Boulder ad-
28;.2 e jacegt to
. . ed Y horehole.
281.4 Organic silt (muck) |1
5.0 .. .
Silt with silty sand i 22 64 17
and silty clay seams 1 58] 26 281 :
compact, grey
280.5 Cobble & 5.9k
. 2.1 SSLBO7115 cm
5.9] Silty sand, gravelly |d14 Sa, 2: No re
i iy’
280.0] occasional cobbles  {§ 31 280
6.4 73
&
- Gneiss % RC
Bedrock g 3 98% ROD = 68%
% BX 279
278.4 %
8.0 End of Borehole

_’3, «% + Nombers refer to
Sansitivity

20
1595 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOiL EXFLORATION

Ministry of

Tanspatonand Ref., No. 85-8-4 DOMINION SOIL INVESTIGATION INC. Enclosure 11
Pirrre Commumeatong
RECORD OF BOREHOLE No 10 METRIC
WP 130-83-01 tocATioN _ STA. 11 + 1913 0/S 25.6 m Lt § HWY. 11 ORIGINATED 8Y __R.M.
pisT __ 13 nwy i1 BOREHOLE Typg___ WASHBORING AND BX ROCK CORE COMPILED BY ___R.M,
DATUM GEODETIC DATE 1985 08 28 CHECKED BY 2o
$SOIL PROFILE SAMPLES :;ﬁ W DYNAMIC CONE PENETRATION
»&Q 5 RESISTANCE  PLOT . PLASTIE x%r,'g'f{}éﬁ uGuip ,,fm“ REMARKS
— BO Prod 40 40 60 8D 100 iy CONTENT  LIMIT §9
O] e o = | P i i i W W W, 5w &
R e ok g P ALt 3z
ELEV DESCRIPTION Glm] M1 o |z8 | O |SHEAR STRENGTH - SRR GRAIN S1ZE
DEFTH w1512 2138 5 |ounconane  + kieo vane ATER CONTENT (% y |DISTRIBUTION
§ 2 5 | &Y ..ﬁ » QUICK TRIAXIAL  x LAB vANE | W ONTENT (%) (%)
286.4 WATER LEVEL i f & 20 40 60 GR SA 51 CL
0.0 -
- 286
WATER
i 28
284. 4 -
2.0 ERR
Organic silt (muck) 1
T 284}
283.7 v.soft, dark brown 1]
5.5 | STty SENgY, compact 1] 55|20 ° Org. Content
2.9 GraveTly sand tiil dibt:
283,2 | with cobbles ﬂ
2 ‘ A | N
Gneiss N 2 81% RQD = 56%
Bedrock % 8x
25
282.1 \%
4.3 tnd of Borehole
+3, x5 Numbers refer o 4 3;:5 {%) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

DOMINION SOIL INVESTIGATION INC.

Enclosure 12

Ministry of
Transporiationand  Ref. No, 85-8-4
Commuinicalssng
Ontang
RECORD OF BOREHOLE Noll METRIC
pisT....13 HWY 11 BOREHOLE TYPE WASHBORING COMPILED  BY RM.
DATUM GEODETIC DATE 1985 09 07 CHECKED BY __ B%c
w  JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 &5, | % | Rsierance ploT e Nawm e
4% e LMY Mg,'fr’“,ﬁﬁ umt | 20 REMARKS
5 w |20 P 20 40 60 8O 100 conte z = N
© m i - z i i 1 } i Wp W WI. o
ELEY DESCRIPTION TlE| ¥ | 2|22 | 8 [SHEAR SIRENGTH S — 2 | cran Size
DEPTH w131 21 £ |36 ] 5 |ounconmne o+ RiED vane oi| ¥ |DISTRIBUTION
gz 5 | &V | D |eQuick TRIAXIAL % LAB VANE WATER CONTENT (%) (%)
286.4 WATER LEVEL % : o GR SA SI CL
0.0 g
- 286
N 285
WATER T
N 284
] 283
282.7 -
4.4 . A 282
Organic silt (muck) i
v.soft, dark brown b
280..¢ s 281
5.6
Silty clay 1yssyd
v.soft, grey 280
279.4
7.4
v. loose 279
2] 55119 0 3 86 11
5ilt
compact, grey
278
277.4
8- Gravelly sand
some silt {Ti11) Fi1.3 1 $S 175/ 115 cm Refusal to
dense to v.dense, greyllf) 277 g;‘;\i/:lng@of
276.% ] g 7 mg
9.1 End of Borehole

20
3,58 g‘umker} refer to 5% 5 (o) STRAIN AT FAILURE
ensitivity _ 10




OFFICE REPORT ON SOIL EXPLORATION

Ministey of
@ Transportation and
Cormmunications

Ref. No. 85-8-4

DOMINION SOIL INVESTIGATION INC.

Enclosure 13

Otang
RECORD OF BOREHOLE No12 METRIC
WP 130-83-01 LOCATION ___ STA. 11 + 163; 0/S 26 m Rt, § HWY, 11 ORIGINATED BY _R.M.
pisT__ 13 HwY 11 BOREHOLE TYPE WASHBORING compiLED By _ R.M.
DATUM GEODETIC DATE 1985 09 07 CHECKED 8Y __&%0
SOIL PROFILE SAMPLES [ w DYNAM!C CONE PENETRATION
By | F |RESSTANCE PLOT pastic NATURAL el L E REMARKS
=< L LY CONTENT LIMIT = D
o w 20| @© 20 40 60 8D 100 z = &
218 w2 ek 5 SHEAtR ST'RENC;TH I ) we v Ml GRAIN SIZE
ELEY Slm g | D20 Q oo i
BEeTH DESCRIPTION REIEAE 8% % |o unconmnen + FiEwo vane | . y y |DISTRIBUTION
&1z 5 | &9 & |eouck TriakAL  x LAB VANE WATER CONTENT (%) (%)
286.4 WATER LEVEL hd 4 ud GR SA 51 CL
0.0 -
. 286
WATER ]
- 285
- 284
283.6 -
2:8| organic sitt (mck)  [[T]
ity 283
Silty sand, gravelly "“.e%
Ti11) Pl
4 Refusal to
grey, compact to 1. driving of
| v.dense 4l 282 casing 8
281.7 134 1] ss| 788 cm 4.7 m
4.7 End of Borehole

+3, %3« Numbers refer 1o
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10 .




b-8-G8 "ON 49y

"ONI NOILYDILSIANI 1I10S NOININOG

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine l Medium l Coorse Fine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 0 20 30 4050 75um 150 um 300um 600um Ligmm  2.36mm 9.5mm  19.0mm 3725mm 43,0 mm
100 [T 53 m Y05 um 250um 425 um BSO 2.00 mm 4.75mm Czmm | 26.5mm | $3.0mm 75.0mm
i i, 0
}’g’;rﬁ: - T wu
90 f"" et 10
7 1) "
A/
I
20 Ill 20
lu
7
70 i‘l’ 30
’h.
4
o €0 '/ 400
Zz '/ z
5 /] :
g I’y‘ -
50 iy 50
z /7 LEGEND 5
5 i BH  |SAMPLE SYMBOL -
< 40 i : §0 &
}V 6 1 S
30 f‘;/; o) 2 N 70
‘/ ] 7 ] [P —
71/ —s o
20 L 2/ 1 2 80
/
>
o T e 90
ot * ]
) 100
] 2 2 45 10 20 30 40 270 200 140 100 6050 40 30 20 g 108 4 0 Ve W g wl prelay
MINISTRY SIEVE DESIGNATION {Imperial)
Ministry of FIG No 1
Q) oo GRAIN SIZE DISTRIBUTION
Communications WP 130-83-01
Ontario S ' L T

$T B4NSO[2UT



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM , - 5?-,
- S5AND GRAVEL .
CLAY & SiT Fine i Medium [ Coorse Fine Coorle |z
GRAIN SIZE 1IN MICROMETERS MINISTRY SIEVE DESIGMATION ( Metric) .
| 2 3 45 10 20 30 A0S0 ysum 150um 00um 00 Ligmm  Z36mm , 2.5mm 19.0 mm I75mm  61.0 mm g
100 P $Ium 106 um 750um  425um 850 um 2.00mm 4.75mm 13,2 mm 28,5 mm 53 G 75-%’.'"“ o:o |
' £
/ i
30 ‘_,a-""w 10
et '
I Tl
gol- // ’ 4 20 o
1 g
1/ ——
70 Pt : : =
7 S P
/ =
60 ' // 405 inc?.
2 A E
a = 1=
50 50 fa,‘;
z / | ~ LEGEND = |4
& ' BH |SAMPLE SYMBOL R LA
< 40 % . : o> |-
/] 9 1 o
=
/ . |z
20 // 4 P
74
20 /// : 80
P |
LT
10 90 o
[g]
s
: 2
0 “ H " " loo m
! 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 I8 108 4 e Y e a2l e @
MINISTRY SIEVE DESIGNATION {Imperial) m
Mini ‘ -
o o and GRAIN SIZE DISTRIBUTION FIG No 2
Communications WP 130-83-01
Ontario SANDY S”.T, some Clay '




"ONI NOILY9ILSIANI T10S NOINIWOQ

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM '
OSAND GRAVEL
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)

! 2 5 45 to 20 30 40 50 yum 150um 300,m 400um LiBmm  2.36mm 9.5mm 1.0 mm IV5mm 43,0 mm

100 CHITTT s3um | 106um 2504 _425um 850 um 2,00mm 4,75 mm 13.2mm | 26.5mm | 53.0mm] 75.0mm

/ 0

4 .

30 // 10
80 /// 20
70 / 30

e
0 60 /’/ 402
: yd :
g % e
50 2 50
% / LEGEND %
s . A BH |SAMPLE SYMBOL =
o 4 y, 60 o
/ ) 4
/
20 // 70
//
20 // 80
/"/
/ .
10 et 90
..-"“/
. _— . . 00
I 2 3 4 10 20 30 40 270 200 140 100 6050 40 30 20 I8 08 4 g Ve W 1 pmaln e
MINISTRY SIEVE DESIGNATION {Imperial}
Ministry of FIG No 3
syor GRAIN SIZE DISTRIBUTION g N3
Communications “83-
Ontaro SAND, some gravel &silt. (TILL)

t-8-58 "ON "43%

91 84nso{ouj



Oct 75, FF-5-21

&0 -
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=
: e
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50 Vd o
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40
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2 S
2 =
E30 -g
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5 4
3 ct LEGEND ~
/ \ BH SAMPLE | SYMBOL | | =
20 =
5 1 A ©
il
A o , ' o
-
<
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]
s e —— g o
ot i d— —— N QL\“\%‘&\\\\W M OI
4
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% 10 20 30 40 50 60 70 80 90 00| 5
LIQUID  LIMIT % i
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Ministry of PLASTICITY CHART . FIG No 4 =
Transportation and W P ‘30 83 O‘
C : : - - .
Onaro munications SILTY CLAY




; .
| : CONT No R4
. e oz = METR/IC \wp No130-83-01
& ] 8 5 g8 =2 DIMENSIONS ARE N METHES o
- § - ARt e —
: ihe KHOMETRES + MEFRES. PROPOSED CROSSING ATMARIEN! SHEET
H RIVER AND HIGHWAY 11 .
E BORE HOLE LOCATIONS & 501t STRAIA
- f \1
l 2 : DOMINION SOIL INVESTIGATION INC
. AT i
l % - GEQG TWP
; P M LARER
|
; § . . « = — . i * ﬂt,&
l : QLASEG FOTINGS é., L 10 - B To1ST NEISSING tAKE
H * - — GEQG TWha SISE
] s | /N
pRAPOSED LINE A -—st> | ; L | |
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SCALE
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§ __LEGEND
« "’ Bore Hole
'$* Dynamic Cone Per io Test {Cone}

-Qk Bors Hole & Cone
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F WL or rime of invastigation
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i

: CONT No
PROROSED  GRADE $'° : METRIC WP No130-83-01

DHAEMSIONS ARE ihe METRES

e . : 108 R Meies O [PROPOSED CROSSING ATMARTEN| SHEET
‘N" : MARTEN EIVER Wi 286 & 1985 OF aod OF i e RIVER AND HWY 11
: UCK BORE HOLE LOCATIONS § SOIL STRATA

o007 BT 04

FL1-3

o e et et b e e

F1T Dt s

F 2
- L-a ALY sanB T
VELLY SAND THL . e
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