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FOUNDATION INVESTIGATION REPORT
For

Grand River Bridge
3.3 km East of Frederick Street, Kitchener
W.P. 213-77-03, Site 33-100
Hwy. 7, District 3, Stratford

INTRODUCTION

A foundation investigation was carried out in 1971 for the proposed
major reconstruction programme at the crossing of Hwy. 7 and

Grand River. The proposal involved the construction of a new
bridge on the existing alignment and also the erection of atemporary
detour structure located some 17 m north. The actual construction
work commenced in 1972 and upon completion the new bridge was opened
for traffic. Since that time it became evident that an additional
structure is reguired to cope with the increased density of traffic.
The existing structure will carry the eastbound traffic and the
proposed new bridge the westbound vehicles. The Soil Mechanics
Section reviewed the original foundation investigation and it was
concluded that no additional borings are required.

This report was prepared from the original foundation investigation
report (W.P. 194-63-00, issued on 71 05 12) and contains basically
the same information. It should be noted that the units of
measurements were changed from the imperial system to international
system (SI) also known as the metric system.

SITE DESCRIPTION

The site is located 3.3 km east of Frederick Street, Kitchener at
the crossing of Hwy. 7 and Grand River. The south flowing Grand
River meanders across the gently rolling terrain. The river
channel,during periods of normal flow, varies from 45 m to 60 m
within the wvicinity of the site. The south bank of the river is
relatively flat and low-lying, while the north bank has an over-all
slope of about 2:1, the crest being some 10 m over the river bed.
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The site is situated in the physiographic region known as the
'Waterloo Hills'. In the vicinity of the site the terrain is
covered by kame moraines with outwash sands occupying the inter-
vening hollows. The overburden is underlain by dolomite bedrock
of the salina formation, Silurian period.

SUBSURFACE CONDITIONS

General

The predominant stratum across the site is composed of a competent
glacial till which varies from 4 m to 10.5 m in thickness. The
glacial till is overlain by a surficial spillway deposit of loose
to very dense sand and gravel. The thickness of this deposit
ranges from 0.5 m to 6.5 m. The overburden sequence is underlain
by sandy dolomite bedrock. The fill material of the existing
approaches is composed of primarily silty sand and gravel.

It is pointed out that due to the construction activity which has
taken place at this site since the original field investigation,

the thickness of the £ill may have been changed.

The boundaries of the various deposits are shown on the appended
Record of Borehole Sheets and an estimated stratigraphical profile
is shown on Drawing #2137703-A.

The subsoil and bedrock encountered)from ground surface downward
is presented in the subsections to follow.

Fill Material

Up to 5.5 m of fill was encountered at those borings put down
along the approaches to the existing structure. The £ill was
primarily composed of a silty sand to sand and gravel. At B.H. #9,
however, the fill material is a clayey silt with some sand and
gravel. Occasional seams of organic silt up to 6 mm thick, are
present throucghout the £ill. Grain size distribution curves for
samples obtained from the £ill are plotted on Figure #1 in the
Appendix to this report.

Standard penetration testing was carried out within the f£ill
material; the values obtained are plotted on the Record of Borehole
Sheets. The results gave 'N' values which range from 6 to 15
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blows/0.3 m. Based on this testing it is estimated that the
£ill has been subjected to a moderate degree of compaction.

Spillway Deposit -~ Silty Sand and Gravel

The surficial deposit across the site is composed of a sand and
gravel with a trace to some silt. The thickness of this deposit
ranges from 0.3 m to 6.5 m; it is most extensive on the west bank
of the river, tapering off in an easterly direction. Traces of-
organic silt were often encountered in the upper 1.5 m of the
deposit; further, the lower 1 m is periodically composed of a
uniform sand. In addition, occasional sandy silt seams, up to

0.1 m in thickness, are present throughout, as well as random
clayey silt layers up to 1 m thick. Grain size distribution curves
for samples obtained from the granular spillway deposit are plotted
on Figure #2.

Standard penetration testing was carried out within the granular
deposit. The 'N' values obtained generally range between 23 blows/
0.3 m and 150 blowsg for 0.1 m. Based on these results, it is
estimated that the relative density of the sand and gravel varies
from compact to very dense. An exception to this pattern occurs
along the west bank in the immediate vicinity of the river (refer
to B.H.'s #6, 7 and 13). Here the 'N' values in the upper portion
of the deposit range from 1 to 18 blows/0.3 m indicating a
relative density which varies from very loose to compact. The
topography in this area would seem to indicate that this was once
part of the old river channel. If this is the case, it could be
inferred that the lower relative densities would be indicative of
ireworking' of the material by the scour action of the river.

Glacial Till

The granular spillway deposgit is underlain by the predominant
stratum across the site which is composed of a glacial till. The
thickness of the till sheet varies from 4 m to 10.5 m being most
extensive in those areas where the surficial deposits are thinnest -
i.e., on the east bank of the river. The upper 1 to 4.5 m of the
stratum is reddish-brown in colour; below this zone the till is
grey; the transition between the zones is clearly indicated on

the borelog sheets. The upper reddish-brown zone is basically
granular, being composed of silt, sand and gravel with a trace of
clay. The lower portion, however, is primarily cohesive in
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nature - i.e,, it has a matrix of clayey silt binding sand and
gravel. Boulders were encountered in the lower portion of the
stratum (generally below elevation 287 at B.H.'s 10, 11, 12 and 15.
These boulders ranged up to 0.4 m in size.

Atterberg Limit Tests were performed on samples of the glacial
till; the results are plotted on the borelog sheets, as well as
on the Plasticity Chart, Figure #4. The testing is summarized in
the following table:

Upper Zone Lower Zone
(Reddish=-Brown) (Grey)
Liguid Limit (WL) % 13-17 17-24
Plastic Limit (Wp) % 11-13 12-15
Natural Moisture Content (W) & - 7-10 9-17

Based on these results it is estimated that the upper reddish-
brown zone is basically non-plastic - i.e., granular type of
material. The testing carried out in the lower grey zone, however,
would indicate that in this area the till is composed of an in-
organic soil of low plasticity.

Standard penetration testing carried out within this stratum gave
'N' values which were consistently greater than 100 blows/0.3 m;
these values are summarized on the borelog sheets. Based on this
testing, it is estimated that the relative density of the upper
granular portion of the glacial till is very dense. The lower
cohesive zone would have a hard consistency.

Polomite Bedrock

Grey dolomite bedrock was encountered below the glacial till.

The bedrock was proven at 8 of the boring locations by obtaining

up to 2.5 m of AXT size rock core samples. The surface of the
bedrock varies between elevations283.6 and 284.5, which corresponds
to depths of between 8 m and 11 m below the original ground
surface.

The bedrock was generally found to'be in a sound condition as
evidenced by the high percentage of rock recovery. At a few
isolated boring locations, however, specifically B.H.'s #1 and 7,
the upper 1.5 m is in a fractured condition.



Groundwater Conditions

Groundwater level observations have been carried out during the
period of the investigation by recording the water levels in the
open holes., The results of the measurements indicate that the
piezometric groundwater level within the overburden generally
varies between elevations 293.8 and 295.2 which corresponds to
depths of 0.5 to 1.5 m below the original ground surface in the
area. The river water level at the time of the investigation
varied from elevation 293.8 (normal flow conditions) to 295.4
(spring run-off). |

At B.H. #11 put down through the river bottom, an artesian water
pressure was encountered. The artesian pressure occurred once
the casing was advanced into a bouldery zone located near the
base of the glacial till stratum (at about elevation 285). Once
this zone was penetrated the water rose instantaneously in the
casing eventually stabilizing itself at about elevation 294.4
which is about 0.6 m above the river level. This lower bouldery
zone is more pervious than the overlying basically cohesive part
of the glacial till. It is inferred that this zone is acting as
a confined aquifer which is being charged with groundwater from
the higher surrounding terrain. Artesian conditions were not en-
countered anywhere else during the drilling programme. It is

believed, however, that such conditions may exist at other isolated

locations where a similar stratigraphical sequence exists,
particularly within the low~lying river channel,



DISCUSSION AND RECOMMENDATIONS

General

It is proposed to build an additional structure some 17 m (¢ to ¢)
north of the existing structure to accommocdate the future west-
bound lanes of Hwy. #7 over Grand River. The proposed additional
5 span (27.280 m ~37.534 m - 27,534 m - 27.534 m - 27.280 m)
structure will be similar to the existing one. The profile

grade will be at elevation 301 some 8.5 m over the river bed.

The predominant stratum across the site is composed of a 4.3 m
to 10.4 m thick competent glacial till. The glacial till is
overlain by a granular spillway deposit which is primarily com-
posed of compact to very dense sand and gravel; the thickness of
the spillway deposit ranges from 0.3 m to 6.4 m being most ex~
tensive on the west bank of the Grand River. The overburden is
underlain by dolomite bedrock.

The recommendations pertaining to structure foundations, as well
as the stability and settlement of the associated approaches,
will be discussed separately in the following sub-sections.

Structure Foundations

Abutments: The abutments, which will be perched within the ap-
proach fills, can be founded on end-bearing piles driven into the
glacial till stratum. For estimating purposes, it can be assumed
that the pile tips for the abutments will be as follows:

Fast Abutment Elevation 287~288
~ West Abutment Elevation 289-290

]

Piles founded at these elevations may be designed using the
maximum capacity for the particular pile section chosen. For
example,HP310x110 steel H piles may be designed for 845 kN/pile.
In any case the piles should be driven in accordance with
Standard 8S3-~11 (Hiley Formula). A minimum of 1.2 m of earth
cover should be provided to the pile caps for frost protection

purposes.

Piers: A review of the construction drawings for the existing
structure indicates that the piers are founded on spread footings
placed within the hard glacial till stratum at elevation 288.3.
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Initially, sheet piles were driven to sufficient depths, then
excavated and tremie concrete was placed to elevation 290.8.

It was reported that some difficulties were encountered in driving
the sheet piles through the very dense and hard portion of the
subsoil,

As an alternative to sheet piling it is recommended that the
overburden be excavated to the required foundation level (elev,
288.3), then a pre-~fabricated box be placed (timber, steel or
concrete) within this excavation. After the installation of the
box, tremie concrete should be placed to a depth sufficient to
balance the full hydrostatic head. From the top of the tremie
concrete the construction should proceed in the dry. An allowable
bearing value of up to 480 kPa is recommended. Settlement of the
foundation subsoil will take place due to the imposed footing
pressure. This settlement will be elastic in nature and of
negligible order.

Approach Fills

Up to 8.5 m high fills will be required along the approach to the
structure. Part of the fill is already in place which was re-
quired for the construction of the existing approaches. Fills

of this heiéht will be stable with respect to a deep-seated
failure, 2:1 forward and side slopes are recommended. The fill
will induce settlement of the underlying subsoil. This settle-
ment will take place during or immediately following placement
and should not exceed 20~30 mm.

anching will be required between the existing and new £ill and
should be constructed according to Standard DD-414. -

The fill material should consist of well compacted acceptable
material. Care should be taken to ensure that no bouldery fill
is placed within the approaches through which piles have to be
driven and it is recommended that this portion of the fill should
not contain larger grain sizes than 75 mm.
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The forward slopes and the river bed in the vicinity of slopes
should be protected against scour action of the river. Specific
recommendations regarding this matter will be provided by the
Hydrology Section.

MISCELLANEOUS

The fieldwork was carried out during the period of 71 03 01 to

71 04 14. The original report was written by Mr. B.T. Darxch,
Senior Engineer. The revised version was prepared by Mr. P. Payer,
Senior Engineer.
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - $0IL MECHANICS SECTION

RECORD OF BOREHOLE No |

w e 213*\77‘”03 {OCATION _Sta 10+047,3 0/5 29,0 m'Le £ ey 7 ' ) ORIGINATED Y Wi
DisT 3 HWY 7 BOREMOLE Type Hashboring, NX & BX Casing, Bi Cone Bir, ANT Core COMPILED BY HR
DATUM _Ceoderic DATE _1971 02 24 : Cone Test CHECKED 8Y
ar s DYNAMIC CONE PENETRATION k"
SOIL PROFILE SAMPLES | | B | e Ohlor NATURAL o
= 2 PLASTIC  moystuRE LIGUID | e T REMARKS
- 6| & 20 40 60 80 1go [T conTent umit 5D
9 $ m —- z L ! i i ) Wp W Wi e Bt &
ELEV DESCRIPTION Flalw| 21281 & [sHEAR STRENGTH A — Z | GRAIN SIZE
DEPTH w51 2| 2186 § |ounconmned v Fiew vane R e y |DISTRIBUTION
?5 Z ~z 5‘-’ § ® QUICK TRIAKIAL % 1AB vang |WATER CONTENT (%) {%)
300,08 Ground Level w : e 10 20 30 GR SA SI CL
0.0d Fill Material X 300, 00 =
. g
Sandy silt to silty
sand, trace of gravel 1| 88 8
& clay, oceasional
oyganic inclusions 5T5E
{0.10m thick) S5 | 6 o
Lovse to Compact AN i 8 3158 3
[ °
4155 15
Brown
3] 88 9 —
294,59 4 v 295.0 o]
92:33 Sand & gravel. Dense.| <’ ¢ ss | 48| = ] 45 3% 18 3
6.1 & T8 TIUA71 0,18m 36 2819 5
Glacial Till s Y 0.03 hou/Y.13nl o | e -
Het. Migture of gravell, Sl =T HeHom
ii:ﬁ & silt, trace of S ITSETE07 0,156 39 29 28 4
L2
Very Densze « )]
.,l' TO 85— TT007] 0,150 9
Reddish Brown [le
D89 . 72 &, 290.0
10.36 Glaeial Till /a TIITESTTITU 0. 10m
Het. mixture of clayey I‘}
silt, sand & gravel #ﬁ rrrretrstrt 0. 05m
Hard ,af
Crey * 2 13188 90/10,15m
?4 285, 00
Aa]14 ] 55 1155/10.28m o b 4 35 45 16
83,62 7
16.46 : )
oo e e roe
7 15 jAXT 77
P82, 09 &
17.99End of Borehole

3 5. Numbers refer to 20 .
+7, %7 ber. k 15 95 {%) STRAIN AT FAILURE
Sensitivity 10
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HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 2

WP 213-77-03 LOCATION __Sta 10+036,8 0/8 9,1 n Lt ¢ Tuy 7 ORIGINATED BY Wi
pist_ 3 HWY BOREHOLE TYPE __NX,BX Casing, Bicone Bit, Cone Test COMPILED BY va —
DATUM Geodetic pate 1971 03 01 CHECKED B8Y .1
pu W | DYNAMIC CONE PENETRATION
500 PROFILE SAMPLES §£ 5 RESISTANCE PLOT pasric NATURAL e M% REMARKS
e w | 261 0 20 40 60 80 oo |UMT coNTeNT T Y s
9 o i = > ) L l | 1 Wp W Wi DB
ELEV " Sla| w !l 2155 | & [SHEAR STRENGTH S GRAIN SIZE
BEFTH DESCRIPTION L EL 2] 2138 | & |ounconmneD v FIRLD vanE warer content (w7 DISTRIBUTION
‘ g z 5 | &Y D | GUICK TRIAKIAL  x LAB vANE 0 20 an (%}
294, 74 Ground Level v - [ GR 5A S1 CL
0.U0 Sand & gravel, layers [N
of sapdy silt(0.15m ¢
2.8y SH1eC 0 M N I £ -
93,22 Very Dense  Brown - ) T
1.52 Glaeial T411 ’ .p_‘ 21 85 115571 0.28m m'lom
| Het, mix, of gravel, .L”.
gilt & sand, trace of | %J} 31 85 {125 &l —t 25 31 34 10
clay >,
Very Dense @ 4| ss 11707} 0,280
bag, 17 Reddish Brown de T
4. 57 Clacial T111 a/;ﬁ S 8s TIR5710,23mP290,0 T 9 37 44 10
Het. mix. of clayey H el
silt, sand & gravel 1
¥ 4 E1 85 114071 0,154
Hard /'f
Grey GQ- FIEE I 0,080
-3
285,35 /{ 8.1.85 1140/10,23m i 5 20 59 16
9.39] End of Borehole

+3, %5 Numbers refer to
Sansitivity

20
1505 {%) STRAIN AT FALURE
10 :
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Denssie HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SCIL MECHANICS SECTION
RECORD OF BOREHOLE No 3
w P 213-77-03 LOCATION $ta 10+020.% 0/S 7,3 m Lt ¢ Huy 7 v ORIGINATED B ym
o3 Hwy 7 BOREMOLE Type NX & BX Casing, Bicone & Tricone Bit COMPILED BY _H
DATUM .__Geodetic DATE 1971 03 02 CHECKED BY 2.
o W DYNAMIC CONE PENETRATION J
SOIL PROFILE SAMPLES o | Z |resistance plor pagric NATGRAL ot
51 4 PLASTIC moisTure HOUD | - T | REMARKS
v w 2O @ 0 40 60 8D 100 CONTENT z =
g ® o Qg - L h h i ; Wp W w, | oW &
ELEV ESCRIPTION S| w2 |28 & |SHEAR STRENGTH e 3 | graiN 5ize
DEPTH - =151 2| $1388 | & |o unconmmnen + FIELD VANE R ol 7 DISTRIBUTION
g1z 5 | Y| & |eouck TRIANAL  x 1AB VANE WATER CONTENT {%) (%)
294,23 lee Lovel 5 £ & 10 20 30 GRSA §1 CL
0.0 T
292,73 River Bottom -
Lead Sand & Gravel o, 1 494 70
1.8 'ln‘
Het. Mix. gravel, sand !-a
& silt, trace of _"‘l, 21 oo 1 10s O i 38 25 28 9
clay . f 290, 0
Very Dense !;a dl.22 L 100
289,07 Reddish Brown {1%"
5.14 5SS TS0, 100 g —
Glacial Till |/ .
TS T IOUA0. 13m
Het. Mix. of clayey Pl
silt, sand & gravel d=
Hard / Frir=-85-26640.03m
.l
Grey
284 .80 o ST 8 TS T I57 285.0 PV W 522 50 23
9.45 End of Borehole
™

4;4, x5 s Mumberes refer to 0

Sensitivity 1o

1505 (%) STRAIN Al FAILURE




5

:

OFFtCE REPORT- ON S50t EXPLORATION

Mimstry of
Tranapertstion and

Commume atong
Qntang

HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE ~50IL MECHANICS SECTION

RECORD OF BOREHOLE No 4

WoE__213-77-03 LOCATION Sta 104027.7 078 28,3 . Lo ¢ Hev. 7 ORIGINATED 8Y wo
pisy__3 Hwy 7 BOREHOLE TYPE _NX & BX Casing, Bicone Bit, AXT Core COMPILED BY _uB.
DATUM . Seodetic DATE .. 1971 03 03&04 CHECKED BY _Z:
w | DYNAMIC CONE PENETRATION ¥
SOIL PROFILE SAMPLES | &, | % |ResisTance plor VT N
L% L LMY conTEnT  LiMIT | =) REMARKS
" w | 20| & 20 40 60 80 100 zZz 2
o @ [ - L N I ) Wp w W, :B
ELEV alg!l ¥l oD |zo © |SHEAR STRENGTH [ S — GRAIN SIZE
BEPTH DESCRIPTION {31 2| 2|88 | & |ounconsme  + FiEwD vane WATER CONTENT (%) 7 DISTRIBUTION
2|z 5 |9 | @ | ouck rRAaxaL x aB vane {% (%)
794,23 lee Level o s i} 10 20 30 GR 5A 51 CL
0.0 o
292.7 River Bottom ~ .
Zrodhand & Gravel (2. &1 T ga 69
1.71] ey
Glacial Ti1l A TS TITEGT10.28n o] —
Het. Mix. of gravel, . l 16 31 44 9
sand, silt, trace 01. gt
of clay SR
S 290, 00
Very Denge »{ 41 55 1L8Y [+ I ]
289,07 Reddish Brown =
5,18 ’Té S LTS8 IO 710,15m
Glaeial Till Ay
S B T SEITSUT 0. 15, S g 41 41 10
Het. Mix. of clayey !
silt, sand & gravel ;’/
) _q. 788 T50710.15m
Hard ;/T
4 o
A/ 8 EE 135710, 15mp85.00
e t 97021
: Grey o
283,58 e =68t 5840 . 00m
10.67Bedrock - sandy 410 | B¢ Rec
282 . 8adolomite Sound XT_ 1257,

11.43 End of Borehole

0

#3, %% Numbers refer to 45 0 5 () STRAIN AT FAILURE
Sensitivity 10
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Ontarc HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 5
w P 213-77-03 LOCATION Sta 94971.4 0/5 18,6 m Lt ¢ Pwy 7 ORIGINATED 8y _JW
DIST 3 HwyY. 7 BOREMOLE TYPENX & BX Casing, Bi & Tri Cone Biktws, Cone Tost S COMPILED BY __HR
Geode e
DATUM codetic DATE 1971 03 18 CHECKED BY%
78] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %m .&: RESISTANCE  PLOT NATURAL = -
= by PLASTIC  porsrope Wou b L T REMARKS
N w136 » 20 40 60 80 100 CONTENT LMY} 50
O e U = \ h i i 1 w w &
w W = Q'..: 4 WL -
ELEV DESCRIPTION Sl@| | 2|25 ] § [sHear strencTH U — % | crAIN SizE
DEPTH w131 2| £ 128 | % |oUNCONRINED  + FIELD vANE oy ¥y |DISTRIBUTION
é d » | Y tz,. ® GUICK TRIAKIAL  x LAB vane | WATER CONTENT (%) (%)
293.80  Ice Level & £ & 20 30 GR SA 51 CL
0.04
292,94
0.9Q Sand & gravel, trace 1] 85§ 36
of silt
2] 88 12
Compact to Very Dense
290.47 Black 3| 88 | 77 L]
3.33 Sand 3
289,69 Very Dense Brown A 4l 88| B8 290,04 “‘m___“____‘ 076 (24)
41y Clacial TITT-Het. wix.fa B
sand, silt graveg fd 51 68 1166
288,34 V. Dense Reddish Brown ?I?' 42 46 Q2
5.46 .24
Glacial Till 48 88 | 1264 0,201
N7 N N © bt
Het. mix. of clayey L1553 11504 0,209 $ 32 49 10
8ilt, sand and gravel '4
o885 {1757 0.134
T
Hard 8
o Emasrsod 0,08 285.,0
Grey 4 !
284,08 e T Os .05
9.72 End of Borehole
Probable Bedrock
™
bis]

3 4% Numbers refer to
Sensitivity

1545 {%) STRAIN AT FAILURE
0
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Datan HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE =501 MECHANICS SECTION
RECORD OF BOREHOLE No 6
WP __ 213-77-03 : LOCATION Sta 9+4955.8 /5 29 .0Om Lr. @ By 7 S . ORIGINATED BY ww
DIST 3 HwY 7 BOREHOLE TYPE X & BX Casing, Tri & Bi Cone Bits, AXT Core, Conp  COMPILED BY MR ..
paTum _Geodetic patg 1971 03 1% CHECKED BY ‘\/
Py ME p w TDYNAMIC CONE PENETRATION -
501 PROFILE SAMPLES ué%, Z RESISTANCE  PLOT pastic '},‘.g]‘;?f}zg vaue |y T REMARKS
A CONTENT “
51 w | 38 2 20 40 60 80 100 W W w | 3% s
ELev | TlE| w| 2|88 | & [SHEAR STRENGTH i | F | GRAIN SIZE
BETH DESCRIPTION SUZ 2| £ (85| G |ounconrme v rew vane wares content il 7 DISTRIBUTION
g1z 5 | &0 | @ |eQuck TRAXAL X LAB VANE . (%)
795 .05 Ground Level vy " ud 10 20 30 GR 5A 51 CL
0.0(Iraces of organic SE 295.0
silt 11
293,83 A1 88 18] Y-
1.22 ot -
Sand & Gravel . 2] 58 14
.
Loose to Compact &
L ] 2A1 8BS 7
o FYETS 6 51 45 (&)
Brown . 4] 8% 8 '
290..4 T —— |
4,516 acial Till~Her. mix. },.L‘\ 5] owo 81 boo. 0 s
silt, sand & gravel ‘! ; S
Very Dense 2
28.93 o0 PSN® prown | &lITRITEETISS0.28 o 4742 (D
3.1 g R
Glacial Till Ao TS5 1564020 &
-
Het. Mix. clayey silt, [/ Hr-ge-tT5770. 20 ¢
sand & gravel 4
!
Hard ?j'(
p 9185 TII5/0.20 n : L 5 30 55 10
e
Crey /.L-/. 785.00]
084,23 201 aal 85 1100/0.20 of
10.82Bedrock-Dolomite @ RC | Rec
Pitted in upper 0.45 m 10laxt |80z
282,86 Sound ’

12.19 End of Borehole

+3, %% ¢ Numbers refer to

20
Sensitivity N

15 55 {%) STRAIN AT FANURE
0
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -50OIL MECHANICS SECTION

RECORD OF BOREHOLE No

OA

k]

Sensitivity 10

WP 213-77-03 LOCATION _Sta 949535,8 0/5 16,8 m It ¢ Hyv 7 ORIGINATED BY _Ju
DIST 3 rwy__ T BOREHOLE TYPE _Dynomic Cone Test COMPILED BY __BR
DATUM __ Geodetic parg _ 1971 03 22 CHECKED BY /.0
ar
o w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 18, | 2 |kesistance pLor NATURAL T
™ L PLASTIC  mojsture LQUID | o T
€& L LT LMt =0 REMARKS
re =06 | & 20 40 60 80 100 CONTENT z =
Qe @2 = p ) h : ; i Wp W w, | 5w &
ELEV. DESCRIPTION Flal w | 298| & [sHEAR STRENGTH RN S B | craiN SIZE
DEPTH A 85 % | unconeneo + FIELD VANE| o ) y |DISTRIBUTION
% pd 5 | &Y Z e Quick TRIAXIAL  x 1AB vang | WATER CONTENT (%) {%}
pys. 20|  Ground Level 5 - o GRSA S CL
G.00 e 295, D0f—=
Probably . e
Sand & Gravel @,
. 2
. o
-
P91.69 .2 |
{351 Probable f I \
boo.63 Glacial Till " f":’l' -
4.57 End of Cone Test
=
308 . Numbers refer to 20

1545 {*%) STRAIN AT FAILURE




EXPLCRATION

OFFICE REPORT*ON SO

Omarey

Mimstry of
Transponahon ang

Cammumiestions

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 7

w P 213-77-03 LOCATION _Sta 94954,8 0/8 5.8 m Bt ¢ Hyy 7 CRIGINATED BY _Iu
DisT .3 HWY i BOREHOLE TYPE ¥X & BX Casing, Tri & Bi Cone Bits, AXT Core, Cone  COMPILED BY __pR
DATUM __Geodetic pate 1971 03 15 CHECKED BY =)
wi JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1% | 3 | Reqistance pLor e NAa
g2 L Lt 2‘8}3&‘55 LMt =0 REMARKS
= w | 20 v 20 40 60 80 100 z = 2
9 33 g iy = = 1 i 3 1 1 Wp w W, ng
ELEV ESCRIPT alol ¥ioD]1z8 O {SHEAR STRENGTH [ V—— GRAIN S1ZE
DEPTH DESCRIPTION 321 E 8% § |0 UNCONFINED  + FIELD VANE| o B DISTRIBUTION
g1z 5 |EO | § | Quck TRIAKIAL  x LB vANE WATER CONTENT {%) (%)
(294,74  Ground Level w ‘ o 10 20 30 GR SA S1 i
0.0Q sandy silt, trace of s S
‘s';hell: : v N__,_b—
193,37 ery Loose Brown if 8§85 A = 059 35 &
1.3% sand & gravel, trace | °
- 2} 58 10
of silt TP
Compact to Very Dense ||
Grey g BT EEN ) e 50 40 (10)
b9y .08 . I
+3.6§ Uniforn sand " a s A 10075235 281 (1)
bay, 0 Very Dense Brovn |7, . " 90,0
473 Clacial Tall-Het. aix, 1o 2188 1153/ 0,25m° 7
§ilt, sand & gravel '
Trace of clayg FL G 85 TIES
ban, 4 Very Dense Brown I
SRS TITIN 0,134
6.40 giacial Ti11 e
Het. mix. of clayey o
silt, sand & gravel QA/ 8185 L1300 0,150
Hard /l/é
5 7 25 53 15
A Iy EeTTs07] 0,154 P
Grey Af 85,0
284, 38 ik
10.36] Bedrock-Pltted W
alggcizte %‘ractured \$§ RC Rec
pe3. 16l Grey q 10]axr {352
11058 Shaley Dolomite % '
RC |[Rec
b81.94 Fragtured Grey % 11 |AXT {35%
12.80 End of Borehole
|
+3, x5 ; Numbers vefer to

Sensitivity

20 :
15 -5 {%] STRAIN AT FARLURE
10



OFFICE REPORT ON-'SQUL EXPLORAT!ION

¥ty o}

Ontano

spattabion gnd

Cemmutcations

HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

WP 2137703

st

3 Hwy_ T

RECORD OF BOREHOLE No 8

LOCATION Sta 9+925.2 0/8 15,6 m 1.t ¢ Huy 7

BOREHOLE Typg NX & BX Casing” Tri & Bi Cone, Core

ORIGINATED 8y JW |
COMPILED BY _HE

Probable Eedroc!_c

[
DATUM _ Geodetic parye 1971 03 22 CHECKED &Y //T
w | DYNAMIC CONE PENETRATION "
SOIL PROFILE SAMPLES | &, | %5 | BiSisTance pLor VT B
' gz o LMIT ”Oﬁfr’é’ﬁ? Limit 2,0 REMARKS
5 w |20 @ 20 40 50 8D 100 e z = 8
g 5 iak Z - : . . Wp w Wi D§
ELEV DESCRIPTION Slmi & | = | 281 O |SHEAR STRENGTH D GRAIN S1ZE
DEPTH |31 2| 5186 § |ounconmned  + RiED vANE WATER CONTENT (%1l 7 DISTRIBUTION
1K 5 | &Y @ |equck TRIAKAL X LAB VANE (%) {%)
293,813 Ground Level » # L 10 20 30 GR SA 51 CL
0.0d Traces of organic silth) X. ———
Compact M T 8s 123 54 39 (N
292 . 04 Black 4 i
183 | 2 ss| 76
=3
Sand & gravel % ™
e
) o 30 55 | 79/ 0.234 Q_z
Very Dense o 125579 290.0 :
Brown [,
288,99 5y
4.8 g%g\_’emix_ silt,sand & tle. 51 88 1135 50 39 (11)
288,04 Very Dense Brown | &)l
5.79 o
{/o BT 0. 100
Glacial Till np RC | Ree
Het. mix., of clayey Col ylaxr | -
silt, sand & gravel b
7 B1-88.1-1604 0.15n d 13 35 41 11
Hard ‘s
Grey 4 285,04
284,27 JOATTOTSETIO00N 0,150
9.64 End of Borehole e

*3' w5 f:lum!::far_s refer to
aensthivity

20
15 0-5 {%) STRAIN AT FAILURE
10




Ol EXPLORATION

L]

OFFICE REPORT ON §

Mirstry af
Tramspirtatan and
Tommumeanons

Ontang

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE No 9

Probable Bedrock

wp__213-77-03 LOCATION Sta 9+907.6 078 0.6 m Le ¢ iy 7 ORIGINATED BY _JW
DIST 3 HwWY 7 BQREHOLE JYPE__NX & BX Casing Tri & Bi Cone Bits, Dynamic Cone  COMPILED BY __HR
SOIL PROFILE SAMPLES | = ur i DYNAMIC CONE PENETRATION - N
gg 3 gRES!STANCE PLOT PLASTIC ;‘A‘é’,‘;?g‘:e um}u;n :;2?, REMARKS
= 20| 9 | 20 40 ep 80 00 |7 content vmimy 5
9 o & = = Sﬁ I 1 i I 1 Wp W Wy D &
ELEV Slal w | 2|95 | & [SHEAR STRENGTH e Qend 3 | craIN size
DEPTH DESCRIPTION w51 Z | £ 136 5 o UNCONFINED  + FIELD vANE warer content ()] 7 [P o oM
A ?5 z L [&Y & |® QUICK TRIAXIAL X LAB VANE 0 20 30 : (%)
293, 92 Tce Level n : o GR SA 51 ClL
293, 46 River Bottom |7Z. » mm,
b3 Py . H
0.49 élihlz %}%Eﬁr&é}%daéag%g\,e ? <: .0
gy, 39 Vexy Dense rey 11 55 | 70 \\
1.53 a | _—
Sand & gravel ool 2] 881 52 } <
Very Dense Brown "’-; TTSE 8D i M""‘"-*--»-.m 86 27 (1)
090,41 nt : 115/0.25m (
ER3 Layers of clayey silt 41 55 {170/} 0.28m290. 64
b9, 20 up to 0.10m thick ; ;
4,72 Glacial Tili-Het mix. i 151 8§ {150
silt, sand & gravel, ,Io. ‘
trace of clay _h;] 61 85 [18571 0.20m g — 8 39 41 12
P87.67] Very Dense Reddish Brouwn®
6.25 ALY NN SN Wt ey I X T
Glacial Till ;
Het mix. of clayey siltiel
sand & gravel ey ;,q 81.55 . 1153/10.28m © bty 720 53 20
Hard Grey %f h85.4
bas. 53 LA~ 551257 0. 250
9.39] End of Borehole 5

+3, x5 . Numbers refer 1o
A - -
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10




M pistry of
Framsnratian and
Commumit-ations

Oty HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 10

WP 2137703 LOCATION Sta 94897.6 0/8 28,5 m. L. ¢ty 7

ORIGINATED BY Ju

-

[

OFFICE REPORS ON'SGIL EXPLORATION

DIsT 3 mMwy_7 BOREHOLE TYPE _NX Caging, Tri & Bi ¢ LBXT Core, Cone COMPILED 8Y IR
DATUM __Geodetic DATE __1971 03 23 @ CHECKED BY _n7 -
- 71
SOIL PROFILE SAMPLES | & w SZNAWC CONE PENETRATION CaTURAL - -
’““'VZ’ b S'STAN.CE PLOT PLASTIC  morsture dou | . E REMAR
£ bred LimiT CONTENT  LiIMET A ] E A KS
= w | 201 @ 20 40 40 80 100 z L
G|« g lzs 2 U A S we W w | 5D
LIEV DESCRIPTION Tlal w2 28| O [SHEAR STRENGTH AT - 2 | cran size
DEPTH 12l 218 8% = 1o unconamned + FIED VANE L o 0N TENT (% y  |DISTRIBUTION
g1z 5 | &9 1 & |eauck TraxAL  x Lap vane © {%] {%)
ngE g Ground Level 0 = w 10 20 30 GR SA 51 CL
0.0f Traces of organic M_{l i 295.0( .
M
204,13 StIt HHAITSs TR e C
1.22 ‘ot = MMW
PO IS - . 50 38 (12)
Sand & Gravel .
o, a1 58 84
D .
Some silt 0. 41 85 {130 56 37 (7)
&
290,32 < d 51 85 | €0
5.03 Layers of uniform .« 290 .04
sand up to 0.20m . bl oo (DI04 .
288,93 thick S PR R A
6.4] Clacial Till Het. mix. || fli-se [LHP. 10n
silt, sand & gravel ﬂ-'l
287.58 Very Dense Brown e
777 Glacial Ti11 : 8455 1150/, 23m g+t 9 39 40 12
Het. mix. clayey silt,l.
gand & gravel /f N ,
oceasional boulders I FI88rI000. 18m
up to 0.30m in size g

throughout < STOTRATSOR
TR BT

O
3
Is.

285.0

S

284 .07 Hard Grey

g Bt oo ot ot ter

11.58 End of Borehole

+3, x5 Numbers refer to

20
‘ L)
Sensitivity 5 »:;gs {7 STRAIN AT FALLURE




“ON “SOW EXPLOR

¥

OFFICE REPORT

ATION

Mimstry af
Trapaportaton and
Cutimunitations

Orting HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE-501 MECHANICS SECTION
RECORD OF BOREHOLE No 11
WP 233-77-03 LOCATION _Sta 10+017.2 0/5 Yu.b moLt §f ey 7 ORIGINATED BY W
DIST 3 HWwy T BOREHOLE TyPE Bianond prill-Washboring & Cone Test COMPILED By "
DATUM Geodetic DATE 1971 03 31 & 04 O1 CHECRED BY S
P w  JDYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | &5, |z |RESISTANCE PLOT narTURAL e
[ PLASTIC  monsture  UGUID | pu B R
A U LIMIT  conrenr Limit § O EMARKS
e w | 2RV 20 40 40 80 100 z= &
Ol [ g = =z i ; 2 i 1 Wp W w, | 5w
ELEV OESCRIPT! Z1g|w| 2|25 | & [srear STRENGTH - SS— 3 | GRAIN SIZE
DEPTH € ON W12l 2| 21381 G [ounconmned v FIELD VANEL peg cONTENT (% y |DISTRIBUTION
g1z 5 5%&9@, ® QUICK TRIAXIAL X LAB VANE (%) %]
293,83 Uater Level & £ @ 0 20 30 GR SA $1 CL
r 0.00
292, 30 River Bottvom
T.59 sand & gravel ~h oS Tlel
291,54 Very Dense  Brown £ "-'--...._‘\—_
Y slacd Till~Het. mix.|): — [+
229 (s’i?.gz‘aéan & g%gveT,x .‘o 21 85 23 m——
trace of clay PEER
Very Dense o il 4
b2g. 74 Reddish Brown | S I ) IR
4.1 E5 L1307 0.20m
[«
Het. mix. clayey silt, | SETTTSRO7 0,100
sand & gravel ag-dazad 0,14
Oce. boulders up to %}(g -
0.40 m in size below
el. 943 58 125/) 0.1%
BX 57 :
RC
5 ; )
28453 "2n° rown i | - | X
9.30 tnd of Borehole

Probable Bedrock

Encountered

+3, x5 . Numbaers refer to
Sansitivity

20
15 05 (%) STRAIN AT FAILURE
10




*

"S¢HL EXPLORATION

Nﬁ

]

OFFICE REPORT O

intry of

iransporfation and
DINTIME ationg
Ontarso HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -S0IL MECHANICS SECTION
RECORD OF BOREHOLE No 12
w P 213-77-03 LOCATION __ 8ta 94986,3 0/S 29,0 m Lt ¢ THwy 7 ORIGINATED BY __JW._
DIST 3 HWY 7 BOREHOLE Typg Diamond Drill-Washboring & Cone Test COMPILED BY  WH
DATUM Geodetic DATE 1971 03 30431 CHECKED BY
o u | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % |DINAIC CONE T
gZ L Limit MO TuRE LM ‘::(:) REMARKS
= 20| @ 20 40 60 80 100 CONTENT z=
Ofe Cl7E - RSSO Wp W w,| 5@ &
ELEV ESCRIPTION iyl w3186 & |SHEAR STRENGTH bormmes ooyt = | GRAIN SIZE
DEPTH |51 2| $ 136 | 5 |ounconmmen  + FIED vAne wATER CONTENTI%)| 7 DISTRIBUTION
g1z 5 | €V | D | QUK TRIAXIAL % LAB VANE ) {%)
£93.83  Water Level & £ o 6 20 30 GR S5A $I CL
0.00 e
o2, 8! River Bottom _:::,
1.01 T ITETED —
Sand & Gravel - 7188 36 t
T e
Seme silt 'y
S <.
e -
Dense to Very Dense S ol-stgsiiry boo. 0 \“-.._
o . o
ps9, 01 Prow " 10p76720m
-] 6| 88 [1907}0.23m o
4.82] Glacial Till .lg_
Het. mix. of clayey ' 71 88 |150/{0.08mn
silt, gand & gravel . "l
: f}' ] RC |Rec
Oce. boulders up to -1 8] BX {25%
0.10m in size 4@] . -
.?T
b5, 6o Hard Grey al“' pptmga—lrsodd o 19,285,00
84,35 Bedrock Dolomite 1O BX 1807
9.48) End of Borehole
™y
+3, x5 . Numbers refer te 20

¥

Sensitivity 0

15 -5 {%) STRAIN AT FANRLURE




o*

OFFICE REPORT ON SCIL EXPLORATION

L]

Mirustry of
Tramsporston and
Communications

2

Y

x5+ Numbers refer to
Sansitivity

1555 (%) STRAIN AT FAILURE
10

Dntane HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 13
WP 2i3-77-03 LOCATION _ Sta 9+929.6 0/5 6.4 n Rt ¢ fay 7 ORIGINATED BY _JW
DIST 3 Hwy 7 BOREHOLE TYPE Diamond Drill-Washboring & Cone Test COMPILED BY __WH
] pATUM _Geodetic DATE 1971 04 05806 CHECKED By .
, w | DYNAMIC CONE PENETRATION \
50IL PROFILE SAMPLES ;u“jm Z |resistance piot st NATURR =
ped o mosTuRe LGV - REMARKS
- 651 » 20 40 60 80 o0 [T commr tmTi 5O
0w I g " - we W w | 59 &
ELEV Q1pT Elm| w2155 | O |SHEAR STRENGTH e — 2 | GRAIN SIZE
DEPTH DESCRIPTION 131 2] 2138 5 |ounconmnen  + FipD vane WATER CONTENT ()] 7 [P RIouTION
'% z y | &Y & | QUICK TRIAXIAL X LAB VANE (%1} {%)
95,05 Ground level v M e GR 3A 1 CL
0.00] 5andy silt. Traces of ERMY TR
bas. 13 organic silt .L }
0.92 ol A8 11217
Sand & pravel -
.o 2iss | 1
Trace of White Shells jo
21385 |16
&, >
Very Loose to Compact G e T P
290,63 Brown ¢ o B e
: N
4,42 . 51.85 1115
Uniform Sand P90.00
Trace of gravel . TET 5808
D88, 65] Very Dense Brown ot o2 lse lisasln 10m
6.40f Glacial Till-Heu. mix. |1 R
silt, sand, gravel.’l‘racq?"
bg7.43] of elay  Very Dense s
71.62 Het. mix. of clayey L;m 3 EE T507/10.15m
silt, gand & gravel "
pgs, 91 Hard Grey }& gl 551330/10,15n
9.147 End of Borehole
20



SOl EXPLORATION

L)

OFFICE REPORT ON

Mintstry eof
Transpnitation ang
Commuymcations

Ortares HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 14
WP 213=~77=03 LOCATION _8ta 104053,7 0/S 7.6 m Rt ¢ fwy 7 ORIGINATED BY WH.
ISt 3 HWY 1 BOREHOLE TYPE NX & BX Casing, Bi & Tricons Bib, AT Core, Cone COMPILED BY _um.. ...
pATUM _CGeodetic DATE __1971 03 04,05,0809 CHECKED BY x|
: o
DYNAMIC COMNE PENETRATION ;
SOIL PROFILE SAMPLES R b RESISTA,NCE OPLOT NATURAL = ~
(g <{ p-a . FLASTIE  mopsTure Moud ] o X REMARKS
<L L2 Limaf CONTENT  LIMIT w0
- w | 2O @ 20 40 40 80 100 z= 2
9 o w s z L 1 H L i Wp W W, oW
. - al@l w| 2|25 & [sHEAR STRENGTH S S— 3 | GRAIN SIZE
BEPTH DESCRIPTION 5| 2| 5|38 § |ounconmne s rmovaNe] oo |y [DISTRIBUTION
i 5 | g9 T | QUICK TRIAXIAL  x LAB VANE (%) (%)
q0.62]  Ground Level % ? o 0 20 30 GR SA St CL
0,00 e
Fill Material 300, 04 I
‘ 1188 |14 L]
Sand & gravel
Some silt
2188 11
Compact to Dense
3188 115 41 40 18 1
_ Brown 4 185 118
D96, 05 7
4.57] Sand & gravel B B Y 42
Dense to Very Dense 2, X
. g == 1995, 0
o'lea |ss ho7 S
9422 Brown = |P* FeraE—oe 16070~ 70m opF
6.40 of
Glacial Till ‘,"l .
2 Fr S s 740, 25m 33 29 30 8
Het. mix. of silt, e
sand & gravel, trace [
of clay L
wlnd 8 185 0151
Very Dense é]]
o | ]
p89.80 Reddish Brown o bytex—bsnzo. 25m [290.00 . B 7 32 49 12
10.82
Glacial Till 3}7
f ime) mnrl‘ 10m
Het. mix. of clayey b
silt, sand & gravel o'
‘A Eakagemhontdn 13, '
Hard ﬁll e TS0 . 15m O s 26 16 47 11
Crey }Pkw /
84 .83 o ARt 20
45.73} Bedrock-Dolomite 713 [RC [ 677 0.03m 1285.0
chartified layers up :
to 0.05m thick Ta--RE-1007
bas, 73 Sound Grey 16 |re | 807
17.89 ™End of Borehole
:
i
:

*3’ %3 ; Mumbers-cefer to

Sensitivity 10

20
15 -85 (%) STRAIN AT FAILURE



5oL EXPLORATION

OFFICE REPCRT ON

#

Mimstry ot
Transpottahion ang

®

Commumicatieng

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OQFFICE -S0IL MECHANICS SECTION
RECORD OF BOREHOLE No 15
WP 213-77-03 LOCATION _Sta 9+885.5 0/8 7,9 m Lt § Ywy 7 ORIGINATED BY 1
pisT..3 HWY 7 BOREHOLE TYPE _N¥ & BX Casing, Tri & Bi Cone Bits, AXT Core,.. Cons  COMPILED BY __yn
patym Seodetic pATE 1971 03 10,11812 CHECKED BY _-")), :
50l PROFILE SAMPLES o ﬁ DYNAMIC CONE PENETRATION - o
:':‘:% s RESISTANCE PLOT PLASTIC ;j\ggmi LU """(ID REMARKS
Limtr CONTENT  LIMIT - .
§ " ¥ Bg ‘; 20 40 60 80 190 Wo w W, zZg &
ELEV DESCRIPHION la|l w2 %%3 & [SHEAR STRENGTH , o 2 | crain Size
L e DISTRIBUTION
DEPTH = 1E1 2| S35 & |0 UNCONFINED  + FIELD vaNE ol Y B
. g pd 5 %u & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT {%) {%)
BO0 . 72 Ground Level v ¥ w 0 20 30 GR SA 51 CL
0.00]
"¥il1 Material 300.0
11 28 16
Sand & gravel
2] 38 8 37 50 (13)
Trace of silt
3 884 15
Loose to Compact
4y 88 14 <’
Brown to Grey . S'q ” K\«
. . 45 46
95,23 P ~ 3 ™
5.4% M. 245,01
Sand & gravel 5. p-81.88.1.39 N 37 33 9 1
Trace of silt . b “»—‘:'%" I S O
8° 7188 1145/ 0.28m
)
Dense to Very Dense '
y Den a'{ 8] 85 |107 o 46 40 13 1
92,19 w4
7 b
8.53 Clayey silt, traces
of sand and gravel 9| S5 | 46
f—
Reddish Brown 1A
69 44 Hard 10758 [1417] 0.2352%0+ 0 17 48 31 4
11.28 Glacial Till alol 111 88.1200 d
288.53 Very Dense BLY
12.19 ol 121 55 1205/] 0,254 & ot 9 35 40 16
Glacial Till & 5
Het. mix, of clayey 4 (13| RC |28%
silt, sand & gravel -
Grey Hacd oA 1Al 858 11977 0,23m
P IS5 TIsu7l 0,1 5m)
Boulders 0Q.15m in size / '
o
Loy 57 at el. 943 oo 16 8§ [195/ 0.28m285 . & i 532 49 14
15.85 gggggck Dolomite % Re Ties !
83,49 Grey 117 laxr |85z
I7.730 End of Boreheole
20

+3' x= ; Numbers refer to
Sansitivity

1505 (%) STRAIN AT FAILURE
10 :




OFFICE REPORT ON $QIL EXPLORATION

®

Ministry of
Ttansportaton and
Lommymcations

Octans MIGHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 16
wop 21377403 LOCATION _Sta 9+930,6 0/8 29,9 m Le ¢ Huy 7 ORIGINATED By JDW
DIsT 3. Hwy 7 BOREMOLE TYPE Diamond Deill-BX Uashboring & Cone.Test COMPILED BY _JDW i
. - i
DATUM ... Geodetic DATE 1971 04 07408 CHECKED BY o0 !
SOIL PROFILE SAMPLES 23 u DYNAMIC CONE PENETRATION - S
A g(ﬁ g RESISTANCE PLOT pasnic NATURAL gy ‘"“5 REMARKS
b w | 26| 4 20 40 60 80 oo UM conteny uwT o5 0 a
O o wi = > ! ) I ) i Wp W w| 5w
ELEV ESCRIPTION a8l wl 2125 ] & [sHEAR STRENGTH e 2 | GRAIN $128
DEPTH w31 E | 2136 G |ounconmned 4 riEw vane ATER CONTENT (%1 7 DISTRIBUTION
g1z 5 | &Y | & [eQuck TRAGAL  x LAB vANE W ENT (%) {%)
295, 96! Ground Level v - w GR SA 51 CL
0.00 5ilty sand to sand ’w_ﬂ,3=’
. =X b5, 00yt
Brown . 1l 88 7
Oce. grey sandy silt L1 2188 7
292’91 pOCRetS Loose . .
3,05 - 31 88 23
=]
Sand and gravel " o
Trace of silt s 4185 1 &7
o, I
Brown A 5185 | 55
90, 47] Compact to Very Dense B 100/0.15m
5,49 Glacial Till- Het. mixl oLl 6185 181
of gravel, sand, silt r n ¢90.00
and clay "o 58 412
Brownish
88,19 Very Dense
7.77 85, 1160/10,20m
Glacial Till $8..1340710.2
Het. mix., of clayey )
silt, sand and gravel EE 170710, 18
Grey
Hard 5§ 1125
: P85,00
P84.07
11.89{ End of Borehole
Probable Bedrock
~
20

+3. 5. Numbers refer to
y :
Sensitivity

15 -5 {%) STRAIN AT FAILURE
10



’seil EXPLORATION

E]

OFFICE REPORT ON

&

Mnistry of
Transportanan ang
Commumeations

Ortanc HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS QFFICE ~501L MECHAMICS SECTION
RECORD OF BOREHOLE No 17
WP _ 213-77-03 LOCATION _, 584, 94983,0 0/5 5.8 m tr ¢ Huy 7 \ ORIGINATED BY _1nw
HIST 3 HWY 7 BOREHOLE TypgDiamond Drill-BX Washboring & Cone Tast COMPILED BY  JDW
DATUM _Ceodetic DATE _1971 04 12813 CHECKED BY .1
e
SOIL PROFILE SAMPLES | & W [DYNAMIC CONE PENETRATION N — i
w2 < | RESISTANCE PLOT PLASHIC  orsrure Uoui ] o T REMARKS
E:S i LiMit CONTENT LIMIT e (D)
b . w |30 ¥ 20 40 50 80 100 z 2 %
9 a b = - f h 1 } i Wp W W, o w
ELEV CRIPTIO 18| w| 21281 & [SHEAR STRENGTH Koo 2 | GrAIN SIZE
DEPTH DESCRIPTION 15121 $138 ] § |ounconmned  + fiEwD vang wATER CONTENT (%] 7 DISTRIBUTION
21z 5 | &Y & | QUICK TRIAXIAL  x LAB VANE ° {%)
195, (5 Water Level '-”’ - w ) GR 5A 51 CL
0,00 o AN
bot. 39 River Bottom M__
91,08 sand & gravel o o R —
3,97 Silty sand to sand L) Ss | 92 ]
with gravel S L‘7t
Red to Brown " {2085 | 89 290, 0 10979, 30m
bag . 2¢ Pense to Very Dense sl ss (111
3479 Glacial Till A TR 0. 18m
Het., mix, clayey silt, | gj
sand & gravel N ARSI 0. 15m
P86, 73| Hard Grey Vo pt 5B L3504 ), 08|

8.32f End of Borehole
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+3, x5 Numbers refer to 5 o o) STRAIN AT FAILURE
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pDisT___3 HWY .7

RECORD OF BOREMOLE No 18

LOCATION Sta 310+010.8 0/8 5.8 m 1t ¢ Huy 7

DATUM __Geodetic

BOBEHOLE TYPE Diamond Drill-BX Washboring & Cone Tost

1971 04 13414

+3, x5 : Nuinkers refer to
Sansitjvity

SO, PROELE -4 W JDYNAMIC CONE PENETRATION
.\gcg & | RESISTANCE PLOT PLastie zggmt G »_'55
g 3 HIMIT  conteNT =0
51w w | 520 20 40 60 80 100 W W gm ‘
L .
iyl w| 3|95 5 HEAR STRENGT P 2 RAIN SI7E |
ELEY DESCRIPTION elelz]29| Q |5 ENGTH Pt GRAIN ;
DEPTH e 1E1 21586 T |ounconmmen s Fiewp vane WATER CONTENT (%) DISTRIBUTION :
g1z 5 [ &Y & e ouck TRiaxiaL x 1AB vanE .
95 35 Water Level v - wi
0.00 -  R95.00
290.78 River Bottom )
a0, a4/l ‘Sand & pravel - e
4.88 P 95, 00 s
Glacial Till ool " 100/07 204
b8s.95 Very Dense ]?a ,
. ] 0. 23m|
6440 lacial Ti11 e )
Het. mix. clayey silt, / 0.10m
sand & gravel "r
vy 0.13m|
bge, 02| Hard Grey : 0.18m
9.33] End of Borehole
.
20

150-5 (%) STRAIN AT FAILURE
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o

CHECKED BY _f




Cet 75, FF-5-22

UNIFIED SOW

CLASSIFICATION SYSTEM

SAND GRAVEE
CLAY & SILT Meadium Fine | Coarse
roo MINISTRY SIEVE DESFGNAT;ON 170 200 A0 100 0 20 sfg" g’z" 3{‘" 0 1?2“ 2"2?{3;
/ /]
§0 1o
— Y4 a0
2
{
"0 l/ w
A
7 A / 10
° s/
- a P
kZD s0 4/ &0 %
3 <
< [FY
& [ 4
. 50 30
Z ; LEGEND 5
A “ BH |SAMPLE SYMBOL v
o 40 L2, 80 o
/’ < : ? )
30 /‘/I‘ fﬂ- 3 S wa——— 70
15 2 | o - - —
10 80
¥ ”
0 //
> 90
//
/, W
= e n N - 100
- ITI IO T TTI
s e &8 33 - 5 - c.5 . 0 26 30 40 506070
o S & oo <o ¢ oo
GRAIN SIZE IN MILLIMETERS
GRAIN SIZE DISTRIBUTION FIG No 1

: Ministry of
@ Transportation and
\ Communications

Ontario

FILL MATERIAL
SANDY SILT TO SILTY SAND

WP 213-77-03




Qct 75, FF-5-27

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & Sii'% i Fine { Medium | Coorse - Fine | Coorse
100 MINISTRY SIEVE DESIGNATION 7 276706 140 100 6050 40 30 20 16 108 i ¥R a2kt
- /'
/I” —
20 / Z 16
A )4
e ”
0 /[ / ‘ 20
/ ,1 SAND IL
. SILTY SAND| LAYER —_ / ' .
T
tzs 80 /\/ ,I &0
5 /
- / /
. 50 / / s0
z LEGEND
é SAMPLE SYMBOL
&40 50
10 76
10 Yy
10 - %0
o ot
....... f .
¢ _ LI i | { P P pild SR
§ § § § § = 5 2 3= : 0.1 0.3 .9 z 3 4 s 10 2 3¢ 40 308070

GRAIN SIZE IN MILLIMETERS

PERCENT RETAINED

e onana GRAIN SIZE DISTRIBUTION FIG No 2
Ortaro NS SAND & GRAVEL WP 213-77-03




+ gF ¢ £ "‘ ‘. &
Oct 75, FF.5-172
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine | Medium | Coarse Fine i Coarse
100 MINISTRY SIEVE DESIGNATION 270200140100 050 4G 30 20 14 108 3/,'1.1/2“ 3&"_ " " 2'*2?2"3;
s0 10
0 : 77 20
"’ ﬁig )
g 80 7 40 g
T2 L
. 50 s0
£ LEGEND E
& BH [SAMPLE|  SYmBOL Y
o 40 [.24] lctr
30 7o
10 / 0
* T R —HET [ MIX | OF|SILT, BAND |2 "
o =T GRAVEL |TRACEIOFICLAY
o st [ i1 . : oY
LT i PO ONESivE LTI IR
5 § § §§ = 5 2 3= G- 0.5 1.0 2 3 4 0 20 30 40 508070
‘ C ' GRAIN SIZE IN MILLIMETERS
GRAIN SIZE DISTRIBUTION FIG No 3

“  Ministry of
Transporiation and
Communications

Ontario

GLACIAL TiLL

WP 213-77-03
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT] N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5lmm O.D SPUT BARREL
SAMPLER TO PEMETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, TALLING
FREELY A DISTANCE OF ‘O.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUDUS PENETRATION OF A CONICAL STEEL POINT { 5imm O.D. 607 CONE ANGLE ] DRIVEN BY 475 J
IMPACT ENERGY ON A’ Si1ZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR BEACH ~0.3m
ADVANCE OF THE COMICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY : COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{CU) AS FOLLOWS:

L g (kfa) 0~ 12 12 - 25 25-50 | 50-100 | 100 -200| »200
VERY SOFT SOFT RM STIFF VERY STIFF HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS ©

N {BLOWS /0.3 m) 0 ~3 510 10 - 30 30 - 50 =350
VERY LOOSE| (DOSF COMPALCT DENSE VERY [DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
RECOV ERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R G D1, FOR MODIFIED RECOVERY, (5

[ RQD (%) 25 25-50 | sp-75 75 - 90 90 - 100
VERY PODR|  POCK FAIR GOOD | EXCELLENT

JOINTING AND BEDDING:

SPACING 50mm 50 - 300mm} 0.3m - im | im - 3m =3m

JOINTING VERY [LOSE CIQSE | MOD. CIOSE,  WIDE VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK  |VERY THICK

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING . MECHANICAL PROPERTIES OF SOIL
55 SPLIT 3POON TP THINWALL PISTON v ko™l COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE O5 OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
$ T SLOTTED TUBE SAMPL R ¢ ROUK CORE Cq 1 SWELLING INDEX
B S BLOUK SAMPLE P M T W ADVANCED HYDRAULICALLY Ty 1 RATE OF SECONDARY CONSOLIDATION
C§ CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN FS  FOIL SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR
STRESS AND STRAIN ] % DEGREE OF CONSOLIDATION
Uy kea PORE WaTER PRESSURE N kfa EFFECTIVE QVERBURDEN PRESSURE
) i PORE RESSURE RATIO o kPa FRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS T, kea SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS e’ kpes EFFECTIVE COMESION INTERCEPT
T ™ ko SHEAR 57¥053 . ' ~* EFFECTIVE ANGLE OF INTERNAL FRICTION
o 05,0, kbo PRINCGIF/ . STRESSES c, ket APPARENT COHESION INTERCEPT
€ % LINEAR “ RAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€ €8 % PRINCIPLL STRAINS A kpa RESIDUAL SHEAR STRENGTH
£ kpa MODULIS 2F LINEAR DEFORMATION T, kPa REMOULDED SHEAR STRENGTH
G ke MODBULU F SHEAR DEFORMATION 5, 1 SENSITIVITY = .fT_U_
n 1 COEFE 7 ooNT OF FRICTION : r
PHYSICAL PROPERTIES OF S0IL

A kg/m3 DENSITY OF SOLID PARTICLES e V% VOID RATIO e+ 1% VOID RATIO N DENSEST STATE
Y, kN/m® UNIT WEIGHT OF SOLID PARTICLES A 1% PORDSITY ! DENSITY 1N DEX MZ%
P, kg/m® DENSITY OF WATER w 1,9 WATER CONTENT D mm  GRAIN DIAMETER max = Tmin
Y KN/ UNIT WEIGHT OF WATER 5 % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P kg/m® LENSITY OF 5011 w, % LIQUID LiIMIT ¢y ! UNIEORMITY COBFFICIENT
r KN/ Uit WEIGHT OF 501 w, % PLASTIC LimiT h m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY 5010 we % SHRINKAGE LIMITY q m3/s  RATE OF DISCHARGE
7é kN/m® UNIT WEIGHT OF DRY 5011 s % PLASTICITY INDEX = W, « Wy v m/s  DISCHARGE VELOCITY
Par  kg/m’ DENSITY OF SATURATED SOt \ L LOUIDITY INDEX t —o. P HYDRAULIZ GRADIENT
Yot KN/m® UNIT WEIGHT OF SATURATED SO ; i”w —w k. om/s  HYDRAULIC CONDUCTIVITY
P kg/m GENSITY OF SUBMERGED 301U e T CONSISTENCY INDEX: Lip j  kn/m® SEEPAGE FORCE
Y kN/m® UNIT WEIGHT OF SUBMERGED SONL A YOUD RATIO IN LOOSEST STATE
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Grand River Bridge
Site 33-100
W.P. 213-77-03

NOTE: For pﬁrposes of the contract this report supercedes all
other foundation reports prepared by or for the Ministry
‘in connection with the above mentioned project.



M. TC. SOIL CLASSIFICATION

FIELD IDENTIFICATION P Gy INFORMATION REQUIRED
N PROCEDURES o TYPICAL NAMES LABORATORY CLASSIFICATION CRITERIA
5 ER0LlIreG PARMCSES PRAGEL THAN Timm AND EASING FRACTIONS Gk BITIMATED mAS3 ?OR DESCRiBi&G SOILS
N ' reny o,
GRAVELS ::“N WISE RACE 14 LRAIN S1ZE 6 SudSTANT ik, MMOUNTS OF AL o J WAL GRESER GRAMYELY, CRAVIL-SKAD WIZTRES, GINE TTPE, MAME, if RECESBARY; DWDECATE DETTEAIN PERCERTACES ©F SOA4EE [ ;I‘f CEIATIE InaN &
€ o GRAYELS INTERNIDIANE PARTICLE SA2E LIVBLE OR BO FINES APPROL. X OF SAKD B GRAWEE; MK, SEIE, & SAED FROE GREIN SETE CuRYE 0y 3
B Goie i L WG ARITY, SURFACL COMDITION, & WASG- BEFERDING BY PEACEICASE 0F Fings [ ot gompoe MHTWEIN ONE ARG 3
7 ]t e e Fratiy PRECORIAANYLY OFE 421 OF & AAKGE OF SII05 wiTH SO o PRORLY GRAIED GRAVELS, CRAYLL-SAND MIETUSES, ®ESS OF THE COARSE CRATNG, 10CAL 0K [FRRCTION SHALLER Tead 7§ Lab —
V1T T annia s IRTERMESERTE SIZES MISSIaG LETELE 98 M) FINES CEDLOGLE WAME & OTHER FEHTIMENT DESCREP- COARSE GRAEALD SOFLS #3L £UASE- ROT NEITIRG ALL CRADATICN REGUINIREHTS FOf Gal
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,,,g witn pines {00 & b werrats LEST THAR ST G, GF, SW, SP NS € 490 T ARE BONBLALIN ChES
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EXPLANATION OF TERMS USED IN REPORT 3

NOVALUE D THE STANDARD PENETRATION TEST {SPT) N VALUE !5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm O.D SPLIT BARREL
SAMPLER TO PENETRATE 0.3 INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, TALLING
FREELY A DISTANCE OF 0,76m. FOR PENETRATIONS OF LESS THAN €.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT [ 51mm O.D. 60° CONE ANGLE ] DRIVEN BY 475 4
IMPACT ENERGY ON A’ SI1ZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT {NTO THE UNDISTURBED GROUND. R

E

rd

50115 ARE DESURIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

[ ¢, (keal 0-312 .| 12-25 25-50 | 50 -100 | 100 -200] »200
VERY SQFT SOFT FiRM STIFF VERY STIFF HARD

DENSENESS: COMESIONLESS S0OILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y 5PT N VALUES A5 FOLLOWS:
[N(BLOWS/O Im) 0~-3 3-10 10 - 30 30 - 50 =50
VERY [QOSE} LOQSE COMPACT DENSE  |VERY DFENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / QR STRENGTH.
ECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN

i SUM OF THOSE INTACT CORE PIECES, 10Omm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN
THE ROCK QUALITY DESIGNATION [R G D}, FOR MODIFIED RECOVERY, I5:

RGO {%) 0-25 25- 50 50 -75 75 - 90 90 - 100
VERY POOR POCR FAIR GOOD EXCELLENT
JOINTING AND BEDDING:
SPAC!I\;G 50mm 50 - 300mm| 0. 3m = Im tm - 3m =3m
JOINTING VERY CLOSE| CLOSE | MOD. CLOSE|  W/IDE VERY WIDE
BEDDING VERY THIN THIN MEDIIM THICK | vERY THICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF 50iL
55 SPLIT SPOON TP THINWALL PISTON m,, kg™l COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE 03 OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R C ROCK CORE Cq i SWELLING INDEX
B 5 BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cy ! RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY z, m¥/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL DPEN F g FOI SAMPLE H m DRAINAGE PATH :
L 1 TIME FACTOR
STRESS AND STRAIN U Y, DEGREE OF CONSOLIDATION
Uy, kPa PORE WATER PRESSURE T kPa EFFECTIVE OVERBURDEN PRESSURE
" } PORE PRESSURE RATIO a kP, PRECONSOLIDATION PRESSURE
e kpa TOTAL NORMAL STRESS 7 kpa SHEAR STRENGTH
o’ kPa EFFECTIVE NORMAL STRESS < kpa EFFECTIVE COHESION INTERCEPT
t kpo SHEAR STRESS ’ ~* EFFECTIVE ANGLE OF INTERNAL FRICTION
o .00 kP PRINCIPAL STRESSES ¢y kPa  APPARENT COHESION INTERCEPT ‘
€ % LINEAR STRAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€68 ® PRINCIPAL STRAINS T k#a RESIDUAL SHEAR STRENGTH
3 kpa MODULUS OF LINEAR DEFORMATION T, kea REMOULDED SHEAR STRENGTH
G ko MODULUS OF SHEAR DEFORMATION s, . SENSITIITY « ffg,“
m ! COEFFICIENT OF FRICTION y ! :
PHYSICAL PROPERTIES OF 50IL
A kg/m® DENSITY OF 50LID PARTICLES e 1,%  VOID RATIO Bpin 1B VOID RATIO IN DENSEST STATE
)'; KN/m’ UNIT WEIGHT OF SOUD PARTICLES n 1.%  POROSITY iy . DENSITY INDEX = me: : :
P, kg/m’ DENSITY OF WATER w 1% WATER CONTENT D mm  GRAIN DIAMETER
%  kN/m' UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION b, mm 0 PERCENT - DIAMETER
P kg/a® DENSITY OF SOIL W % LQUID LimiT Cy ! UNIFORMITY COEFFICIENT
Y KN/md UNIT WEIGHT OF 501L W, % PLASTIC LIMIT ki m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY 5011 we % SHRINKAGE LIMIT g m/s  RATE OF DISCHARGE
‘)[’j. kN/m® UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX = W - Wy v mfs  DISCHARGE VELOCITY
Bt kg/m' DENSITY OF SATURATED sOI N | LIQUIDITY INDEX = wo i i HYDRAULIC GRADIENT
7;0, kn/m® uni WEIGHT OF SATURATED SOIL p W - W k m/s HYDRAULIC CONDUCTIVITY
P' kg/m® DENSITY OF SUBMERGED SOIL fe 1 CONSISTENCY iNDEX« L|p i kn/m® SEEPAGE FORCE
Y' kN UNIT WEIGHT OF SUBMERGED SO1L e 1% VOID RATIO IN (ODSEST STATE



FOUNDATION INVESTIGATION REPORT
For

Grand River Bridge
3.3 km East of ¥Frederick Street, Kitchener
W.P, 213~77-03, Site 33-100
Hwy. 7, District 3, Stratford

INTRODUCTION

A foundation investigation was carried out in 1971 for the proposed
major reconstruction programme at the crossing of Hwy. 7 and

Grand River. The proposal involved the construction of a new
bridge on the existing alignment and also the erection of atemporary
detour structure located some 17 m north, The actual construction
work commenced in 1972 and upon completion the new bridge was opened
for traffic. Since that time it became evident that an additional
structure is required to cope with the increased density of traffic.
The existing structure will carry the eastbound traffic and the
proposed new bridge the westbound vehicles. The Soil Mechanics
Section reviewed the original foundation investigation and it was
concluded that no additional borings are required.

This report was prepared from the original foundation investigation
report (W.P. 194-63-00, issued on 71 05 12) and contains basically
the same information. It should be noted that the units of
measurements were changed from the imperial system to international
system (SI) also known as the metric system.

SITE DESCRIPTION

The site is located 3.3 km east of Frederick Street, Kitchener at
the crossing of Hwy. 7 and Grand River. The south flowing Grand
River meanders across the gently rolling terrain. The river
channel,during periods of normal flow, varies from 45 m to 60 m
within the vicinity of the site. The south bank of the river is
relatively flat and low-lying, while the north bank has an over-all
slope of about 2:1, the crest being some 10 m over the river bed.
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The site is situated in the physiographic region known as the
'Waterloo Hills'. 1In the vicinity of the site the terrain is
covered by kame moraines with outwash sands occupying the inter-
vening hollows. The overburden is underlain by dolomite bedrock
of the salina formation, Silurian period.

SUBSURFACE CONDITIONS

General

The predominant stratum across the site is composed of a competent
glacial till which varies from 4 m to 10.5 m in thickness. The
glacial till is overlain by a surficial spillway deposit of loose
to very dense sand and gravel. The thickness of this deposit
ranges from 0.5 m to 6.5 m. The overburden sequence is underlain
by sandy dolomite bedrock. The £ill material of the existing
approaches is composed of primarily silty sand and gravel.

It is pointed out that due to the construction activity which has
taken place at this site since the original field investigation,
the thickness of the fill may have been changed.

The boundaries of the various deposits are shown on the appended
Record of Borehole Sheets and an estimated stratigraphical profile
is shown on Drawing #2 of the contract drawings.

The subsoil and bedrock encountered from ground surface downward
is presented in the subsections to follow.

Fill Material

Up to 5.5 m of fill was encountered at those borings put down
along the approaches to the existing structure. The fill was
primarily composed of a silty sand to sand and gravel. At B.H. #9,
however, the fill material is a clayey silt with some sand and
gravel. Occasional seams of organic silt up to 6 mm thick, are
present throughout the £ill. Grain size distribution curves for
samples obtained from the fill are plotted on Figure #1 in the
Appendix to this report.

Standard penetration testing was carried out within the fill
material; the values obtained are plotted on the Record of Borehole
Sheets. The results gave 'N' values which range from 6 to 15
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blows/0.3 m. Based on this testing it is estimated that the
fill has been subjected to a moderate degree of compaction.

Spillway Deposit = Silty Sand and Gravel

The surficial deposit across the site is composed of a sand and
gravel with a trace to some silt. The thickness of this deposit
ranges from 0.3 m to 6.5 m; it is most extensive on the west bank
of the river, tapering off in an easterly direction. Traces of
organic silt were often encountered in the upper 1.5 m of the
deposit; further, the lower 1 m is periodically composed of a
uniform sand. In addition, occasional sandy silt seams, up to

0.1 m in thickness, are present throughout, as well as random
clayey silt layers up to 1 m thick. Grain size distribution curves
for samples obtained from the granular spillway deposit are plotted
on Figure #2, ’

Standard penetration testing was carried out within the granular
deposit. The 'N' values obtained generally range between 23 biows/
0.3 m and 150 blows for 0.1 m. Based on these results, it is
estimated that the relative density of the sand and gravel varies
from compact to very dense. An exception to this pattern occurs
along the west bank in the immediate vicinity of the river (refer
to B.H.'s #6, 7 and 13). Here the 'N' values in the upper portion
of the deposit range from 1 to 18 blows/0.3 m indicating a
relative density which varies from very loose to compact. The
topography in this area would seem to indicate that this was once
part of the old river channel. If this is the case, it could be
inferred that the lower relative densities would be indicative of
'reworking' of the material by the scour action of the river.

Glacial Till

The granular spillway deposit is underlain by the predominant
stratum across the site which is composed of a glacial till, The
thickness of the till sheet varies from 4 m to 10,5 m being most
extensive in those areas where the surficial aeposits are thinnest -
i.e., on the east bank of the river. The upper 1 to 4.5 m of the
stratum is reddish-brown in colour; below this zone the till is
grey; the transition between the zones is clearly indicated on

the borelog sheets. The upper reddish-brown zone is basically
granular, being composed of silt, sand and gravel with a trace of
clay. The lower portion, however, is primarily cohesive in
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nature - i.e., it has a matrix of clayey silt binding sand and
gravel. Boulders were encountered in the lower portion of the
stratum (generally below elevation 287 at B.H.'s 10, 11, 12 and 15.
These boulders ranged up to 0.4 m in size.

Atterberg Limit Tests were performed on samples of the glacial
till; the results are plotted on the borelog sheets, as well as
on the Plasticity Chart, Figure #4, The testing is summarized in
the following table:

Upper Zone Lower Zone
(Reddish=-Brown) (Grey)
Liguid Limit (WL) % 13-17 17-24
Plastic Limit (Wp) % 11-13 12-15
Natural Moisture Content (W) % 7-10 9-17

Based on these results it is estimated that the upper reddish-
brown zone is basically non-plastic - i.e., granular type of
material. The testing carried out in the lower grey zone, however,
would indicate that in this area the till is composed of an in-
organic solil of low plasticity.

Standard penetration testing carried out within this stratum gave
'N' values which were consistently greater than 100 blows/0.3 m;
these values are summarized on the borelog sheets. Based on this
testing, it is estimated that the relative density of the upper
granular portion of the glacial till is very dense. The lower
cohesive zone would have a hard consistency.

Dolomite Bedrock

Grey dolomite bedrock was encountered below the glacial till.

The bedrock was proven at 8 of the boring locations by obtaining
up to 2.5 m of AXT size rock core samples. The surface of the
bedrock varies between elevations283.6 and 284.5, which corresponds
to depths of between 8 m and 11 m below the original ground
surface.

The bedrock was generally found to be in a sound condition as
evidenced by the high percentage of rock recovery. At a few
isolated boring locations, however, specifically B.H.'s #1 and 7,
the upper 1.5 m is in a fractured condition.



Groundwater Conditions

Groundwater level observations have been carried out during the
period of the investigation by recording the water levels in the
open holes. The results of the measurements indicate that the
piezometric groundwater level within the overburden generally
varies between elevations 293.8 and 295.2 which corresponds to
depths of 0.5 to 1.5 m below the original ground surface in the
area. The river water level at the time of the investigation
varied from elevation 293.8 (normal flow conditions) to 295.4
(spring run-off),. |

At B.H. #l11 put down through the river bottom, an artesian water
pressure was encountered. The artesian pressure occurred once
the casing was advanced into a bouldery zone located near the
base of the glacial till stratum (at about elevation 285). Once
this zone was penetrated the water rose instantaneously in the
casing eventually stabilizing itself at about elevation 294.4
which is about 0.6 m above the river level. This lower bouldery
zone is more pervious than the overlying basically cohesive part
of the glacial till. It is inferred that this zone is acting as
a confined aquifer which is being charged with groundwater from
the higher surrounding terrain. Artesian conditions were not en-
countered anywhere else during the drilling programme. It is
believed, however, that such conditions may exist at other isolated
locations where a similar stratigraphical sequence exists,

particularly within the low-lying river channel. S—

G gy
\?r‘-‘(}v 4-55{'{)&.’:{%‘_
e —, o

1

P. Payer, P. Eng.
Foundations Engineer

K.G. Selby, P. Eng.
Senior Foundations Engineer
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EXPLORATION

OFFICE REPCRT OMN 301l

it

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE «SCIL MECHANICS SECTION

10

RECORD OF BOREMOLE No 1

METRIC

WP 213-77-03 LOCATION _Sta 10+047.3 0/8 29,0 m Tt ¢ Hwy 7 ORIGINATED 8y Wi
‘.OIST 3 HWY 7 BOREHOLE TYPE Washhoring, NX & BX Casing, Bi Cone Bit, AXT Core COMPILED BY HRMM
’ - Lone Test
paTuM _Geodetic DATE _1971 02 24 CHECKED 8Y
M x ui  |DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | &, | 2 |ResisTANGE PLOT S om0 vee| = F | remarks
zZ jv] LimiT OnTENT LIMIT | (O K
- w20 P 26 40 60 B0 100 conTE zz 4
Ole BiZE] =z ORI I MRV wp W owi| 5%
ELEV DESCRIPTION El2l g 2|29 O [srear STRENGTH ' DTRIBUT IO
b ! | > 5 =
DEPTH w5 & | > & T [0 UNCONFINED + FIELD VANE P b
3K > gu T | Quick TRIAXIAL  x 1AB VANE WATER CONTENT (%) (%)
300,08 Ground Level - £ o N 0 20 20 GR SA St CL
.04 Fill Material 100.0 *“-«?
Sandy silrt to silty
sand, trace of gravel 1] 58 8
& clay, occasional
organic inclysions BTEE ra
{0.10m thick) - °
) . SRR M 8 3158 3
Loose to Compact e o
41 55 12
Brown
3; 88 9
hos 59 ¢ y P50 -
- y e
19@32 Sand & gravel, Dense,| % | 6] 85 | 48 . ’;-; . 45 34 18 3
6.10 L 7188 110671 0.1Bm 38 38 19 35
Glacial Till o] ot 0,05 100/0.138] o | rw \
Het. Mixture of gravel .a]- :
sand & silt, trace of G TTEETTY0T O 1 5m] 49 29 I8 4
clay i
oy
Very Densg - e
h{' TIOssTIa07] 0. 15+ q
Reddish Brownh |«
28y, 72 A, 290, 0
109.3% Glaeial Ti11 - ST 0. 10m
Het. mixture of clayey -
sile, sand & gravel w7t 0, 05
Hard
Grey S5 [ 90L0.15m
. A PRS5.,00
. 55 ]155/10,28m I ] 4 35 45 18
083,62 / 3
16.46 D;lcm:ite gedrock RC IRec
(Fractured) 15 axT | 7%
b8z, (9] &
17.99 bnd of Berehole

+3, x5 : Numbers refer to
Sansitivity

20 -
1505 {%) STRAIN AT FAILURE
10




COFFICE REPORY OMN 503t EXPLORATION

Comimiations

Antare: HiIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~501L MECHANICS SECTION N

RECORD OF BOREHOLE No 2 \ METRIC
WP 213=77-03 LOCATION __Sta 104036.8 078 9,1 m Lt ¢ Hwy 7 ORIGINATED 8Y _WH
oisT .3 L HWY 7 BOREHOLE TYPE _NX,BX Casing, Bicone Bit, Cone Test COMPILED BY __HR. . . .
DATUM teodetic DATE 1971 03 01 ' CHECKED B8Y
P - w  |DYNAMIC CONE PENETRATION -
SO PROMILE SAMPLES By | @ [RESSTANCE PLOT | maste MG waus) =X | pemaRKs
- - 126 & 20 40 60 80 g0 UMT contewt LT 5o 4
O e i = | i L f 1 Wp W WL :;;
ELEY DESCRIPTION =g g 222 § [srear sTRENGTH e
1 F R o - = 1¥]
DEPTH Y - > o % |0 UNCONFINED + FIELD VANE o ¥ N
3 z 5 %U & | ® QUCK TRIAXAL X LAB VANE WAT;: COZB’TEN,;)( el (%)
794, 74 Ground Level I = il ; GR 54A 51 CL
0.00Q Sand & gravel, layers |: °
gif_s.}:(usxdy 11t (0. 15m ‘o 2.
vie .8 ; = |
293,22 Very Dense Brown & g 20 MM"""‘“}‘C
192 Glacial Till e TS IE5 0.28n 10079, 10m
Het. mix., of gravel, .L‘f
silt & sand, trace of |'2€}{ 3] 85 {125 (=] 25 31 34 10
clay R
Very Dense L;ﬂ 4155 1170/] 0.28m
990, 171 Reddish Brown {je |
4 A 51 5511557 0.23m290 .0
457 Glacial Ti1l . mi29 = 937 44 10
Het. mix. of clayey Vs
silt, sand & gravel /
Y A6 L35 [TEGT 0. 15m
flard ;
Grey .95 st s 0. 08m)
N3 .
P55, 35 x‘( 8] S8 1140/10.,2m , 5.20 59 16

9.39 End of Borehole

0 :
+3, x5 'S\‘umb?'} refor 1o 154 5 (%) STRAIN AT FAILURE
ansitivity 10
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OFFICE REPORT OMN SCH

fIararg

HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -5OIL MECHANICS SECTION 12

RECORD OF BOREHOLE No 3

METRIC

3, x5 Numbers refer to

Sensitivity 10

1545 (%] STRAIN AT FAILURE

w P 213-77-03 LOCATION .8ta 104020.8 0/8 7.3 p Lt £ Huy 7 ORIGINATED BY yu.
DIST__ 3 HwyY 7 BOREHOLE TYPE NX & BX Casing, Bicone & Tricone Bit COMPILED 8Y HR
DATUM . Geodetic DATE 1971 03 02 CHECKED BY
w  {DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;"“:u-: o | RESISTANCE pLOT pasric NATURAL oo
€21 4 i dosree LEFL =6 REMARKS
= w180 @ 20 40 B8 80 100 CONTENT zZ=
Ol b RO A O SO w w w, | 5w 8
gy i w = o= pd P L z
ELEV BESCRIPTION Sl & = z% O {SHEAR STRENGTH T GRAIN S1ZE
DEPTH - ’ -2l 2% 861 T o unconaned + FIELD VANE . y |DISTRIBUTION
g1z 5 | &Y | & [eauck TRaxAL  x 1as vang |WATER CONTENT(%) {%)
294,25  Tee Lovel n * i X 10 20 30 GR SA S CL
0.0 e
292.7 River Bottom T
Laod wang & Travel i I 54 70
1.8 -im-
Glacial Till B‘|~ T TI0540, 20m
Her. Mix. gravel, sand||.d
& silt, trace of ,v], 21 52 1o o 18 25 28 9
clay ‘. 290.0
Very uense l a5 ] 5> 160
289,07 Reddish Brown [1®"
5,14 A el SETISUR0. 10, Q
Glacial Till o
/l/ b BETISU0.13m
Het. Mix. of clayey =4
silt, sand & gravel d=
Hard &, = 064 0. 03
7 o o I S .91 L3
7
Grey 3
2846 .8 A - T S 285,0 O 5 22 50 23
9.4  End of Borehole
20



OFFICE REPORT ON SOIL EXPLORATION

@ WMimatry of
(lqﬂ‘.‘)fl()”:’l“!.\ﬂ and
Commung at-onn
e HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION 13
METRIC
RECORD OF BOREMOLE No 4
WP 213=97=03 LOCATION Sta 10+027,2 0/ 28.3 m Lt €. Huy 7 ORIGINATED BY W
pisr__ 3 HWY .7 BOREHOLE TYPE __NX & BX Casing, Bicone Bit, AXT Core COMPILED BY R
DATUM __ Geodetic paTE 1971 03 03504 CHECKED BY
MP e W | DYNAMIC CONE PENETRATION -
SO PROFILE SAMPLES [ 8, | 2 |kesstance FOT 3 Dsre WO ouol F | semarcs
g2 o UMIT  canrenr LT | o= O
- w | 20 i 20 40 60 8D 100 Z - &
O} e w o - ! : . A A Wp w W, Dg
ELEV DESCRIPTION Zla| w| 2|25 | O [SHEAR STRENGTH S — SRAIN SiZ€
e Y I1PTI = foos < = sy t IBUTION
DEPTH = O UNCONFINED + FIELD VANE
iz " z %8 %  GUICK TRIAXIAL  x LA vane | WATER CONTENT (%) 7 {%)
i9g4,04 Iece Level & g o 020 30 GR SA S1 CL
0.0 —
292,71 River Bottom "”:
L-Jf sand & Graved = 1155 &9
1.7 .
Clacial Till ”l'o 285 120010, 28m o 16 31 44 9
Het. Mix. of gravel, . I,
sand, silt, trace 'ﬂva T S8 1175
of clay ',:j‘ b50. 00
|Very Dense ] 4SS ' q
289.0 Reddish Brown « ¢
T /T/o' T as 30740, 15m
Glacial Till 9'{
0 N 0.15m a 8 41 41 10
Het. Mix. of clayey 1
silt, sand & gravel ;/
a1 o o077 10.15m
Hard G/j'
%,;/ B S5 T35710.15m285,00
r— o 9721
Grey o
283.5 : 26 GGt B B O L 0m
1G.67Bedrock = sandy 10 { RC |Rec
282, . 83dalamite Sound XT. \7%Z |
11.47 End of Borehole
+3 5. Numbers refer to

y X

Sensitivity

20
15 5 (%) STRAIN AT FAILURE
10
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@ Ministiy ol
Trannponation a1
R g,
Pntars o HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS QFFICE - 501 MECHANICS SECTION 14
METRIC
RECORD OF BOREHOLE No 5
WP 213m77-03 LOCATION Sta 9+971.4 0/5 18.6 m Lt ¢ Hwy 7 ORIGINATED BY JW
st 3 HWY 7 BOREHOLE TYPE NX & BX Casing, Bi & Tri Cone Birs, Cone Test COMPILED BY _HR
pATUM _ Ceodetic pate 1971 03 18 CHECKED BY
s DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ’ﬂ—i";'g’ 8 RESISTANCE PLOT pasrie NATRAL (v ._g . REMARKS
= $6| » 20 4p 60 80 oo [T conrenr uWT{oZ 2 &
Qlee 9 o = i . . L i Wp w W, :Dg
LE Elaiw| 2 28] O |SHEAR STRENGTH A A —— GRAIN SIZE
DERTH DESCRIPTION - :2:) > g 8(2:) :E O UNCONFINED + EIELD VANE WATER CONTENT (%] ‘ y DlSTRI?UTlON
g z 5 | &Y & |e QUICK TRIAXIAL % LAB VANE ® {%)
293.8 fee Level n : w 0 20 30 GR SA 51 CL
0.04
292 .90
.90 Sand & gravel, trace 1l 85 1 36
of silt c,.b" AT
Compact to Very Dense | °
250,47 black eo 3 55| 77
3.37 Sand
289,64 Vg;ly Danse Brown |+ -1 4 S8 | 88 290.0 ] 076 (24)
e
4,148 Glacial Till-Het. mix. o,
sand, silt & gravel '09 51 58 1166 o 42 46 {12)
288.34 V. Dense Reddish Brown<|ol
544 7+ 6] 55 11264 0,200
Glacial Till -
v e 9 32 49 10
Het. mix, of clayey C_:') Z{ 5511504 0.20q )
gi E avel @ -
#ilt, sand and grave <t S5 T757 0. 13
)
Hard (N
y .- BAT ST 0'08“285,!"’
' Grey o A
284,08 - TR TIISA O, 1
9.73 End of Berehole W

Probable Bedrock

3, %% . Numbers refer ro
Sansitivity

20
15 05 (%) STRAIN AT FAILURE
10
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RIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

15

=)

RECORD OF BOREHOLE No 6

METRIC

WP 213-77=03 LOCATION 5ka. 94955.8.0/5 25.0m Lt @ Hay 1 ORIGINATED BY gmg ..
DIST 3 HWY 7 BOREHOLE TYPE _NX & BX Casing, Tri & Bi Cone Bits, AXT Core, Cone COMPILED BY _HE. ...
pATUM _ Ceodetic pats 1971 03 19 CHECKED 8Y
| o Ui DYNAMIC CONE PENETRATION -
SOOIt PROFILE SAMPLES g‘é’ 3 RESISTANCE  PLOT ‘2--....,._,,.__ :mf;‘c :;gl\s;:xe t"‘:‘;’:? 55 SEMARKS
" w126 @ 20 40 40 60 100 CONTENT zZZ 2
Of e L v - h ! 1 A L Wp W Wi "—"3
ELEV | w3298 & [SHEAR STRENGTH bt GRAIN SIZE
SERTE DESCRIPTION LIElZ | & 8% § |0 UNCONFINED '+ FIELD VANE( oo conirenr (o) 'y |DISTRIBUTION
iz 5 | &Y G |® QUICK TRIAXIAL  x LAB VANE ® %)
o -
g5 gE  Ground Level v - w 10 20 30 GR SA 51 CL
0.0 races of organic 1 295.0 ]
silt i
293,83 i1ss | 18] L
1,22 -
Sand & Gravel -t AR 1a
L
Loose to Compact @y
. Py 2A0 8BS 7
e 1773 88 3 51 45 {4)
Brown w1 4] 85 8
2404 ]
N v . B A o
4, 5%Glacial Till-Het. mix. "'L 5L.88.1.83 9.0
gilt, sand & gravel g :
v Dense 2
bes.9g o Brown ,m]. 6] 55 [155/0.28 47 42 (1D
6. 14 / T
Glacial Till ﬁé 4551367020 o
=)
Het. Mix. clayey silt, | Iy, WO
sand & gravel i
Hard qu
j ITSE TS0, 20 o i 5 30 55 10
B
Grey /;: 285.00
PELI raal 8 L100/10.,20 n
10.82%Bedrock=Dolomite
Pitted in upper 0.45 m 10 A}I:g gg;‘:
282,86 Sound i -
12.19 End of Borehole

+3, x5 ; Numbers refer to

Sansitivity 10

20
1535 (%} STRAIN AT FAILURE
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -S5O, MECHANICS SECTION 16

RECORD OF BOREHOLE No 6A METRIC

LOCATION Sta 9+4955.8 0/8 16.8 w Lt ¢ Hwy 7

WP 213=77=03 ORIGINATED BY _JW .

EXPLORATION

OFFICE REPORYT ON 301

90.63

sT 3 HWY .7 BOREHOLE TYPE _ Dynamic Cone Test COMPILED BY HR
pATUM . Seodetic parg . 1971 03 22 CHECKED BY
o W DYNAMIC CONE PENETRATION -
SQIL PROFILE SAMPLES t‘.“g 3 | RESISTANCE PLOT pasrc NATURAL REMARKS
f " 6| » 20 40 60 80 100 |OMT contenT w30 A
i )
z Ofe o Z M WA WA WO Wp w w, | Sw
ELEV DESCRIPTION Bl w2 %g & [SHEAR STRENGTH - o . z D%RT‘?!IIEU?ICZDE
iy { = = < 5 = i HON
DEPTH w5 | & 51 & 10 uNCONFINED + FIELD VANE ol Y B
g1z > %U % ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
D95 20 Ground Level ] - wi GR SA 51 CL
0.00 DR 295,00
&
Probably -
Sand & Gravel “,
.2
[
. o
. e
ha1, 69 L e, ]
3.51] Probable f ! \
Glagial Till ‘:=x‘ I

4.37

ind of Cone Test

+3, x5 ; Numbers refer to
Sensitivity

20 )
15 .95 (%) STRAIN AT FALURE
10
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ety o

Tranaportahen ghg )
S T GHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION 17
METRA
RECORD OF BOREHOLE No 7 ETRiC
WP 213=77-03 LOCATION _Sta 9+954.9 07§ 3.8 m Ry & Huy 7 ORIGINATED BY ..
oist 3 HWY i BOREHOLE TYPE NX. & BX Casine, Tri & Bi Cone Bits, AXT Coyg, Cone . COMPILED BY _ug.._. .
GATUM Geodetic GATE L1971 03 16 CHECKED BY e
SO PROFILE CAMPLES | w  [DYNAMIC CONE PENETRATION .
”::‘Q 5 RESISTANCE PLOT ::.:?;‘IC :?)‘;‘;Y'::[ t’,ﬁ‘;’;b '__.6 REMARKS
- n | 20| @ 20 40 60 80 W00 CONTENT z= &
Cl= u.| - P f L L i 1 Wp W W, :g
ELEV Zig| w2188 ] & [SHEAR STRENGTH A S—— GRAIN $1ZE
DEPTH DESCRIPTION 3| £ 338 g [ounconmne e mEDVANEL ool Ly [DISTRIBITION
é z L | &Y T | QUICK TRIAXIAL % LAB VANE . (%)
294,74 Ground Level A ? o 10 20 30 GR 54 51 €L
0.00 Sandy silt, trace of B
shells v I
93, 57 Very Loose Brown 11 5% = 059 35 6
1.37 P
Sand.& gravel, trace m‘a T To
of silt o
Compact to Very Dense | 7
Grey RS BEINEER IZ et 50 40 (10)
291,08 - e
-3.66 gnifogm sand . Topal ss 112 1005"/ 2% 28 an
ery Dense ToW =
290,02 y » b S 85 L1aadl 0.25:290.0
4.72 Glacial Till~Het. mix, -]c-
silt, sand & gravel ;
Trace of clayg F’L o1 5SS
g, 14 Very Dense Brown I
F 7 Sse 11737 0.13m
6440 G1acial Til 74
Het. mix. of clayey ’{
silt, sand & gravel % HI 58 115071 0,15m
Hard ‘,{ b s 725 53 15
el AL B8 TI507] 0,15,
Grey A 285.0
284 .38 o
0.36 P "
1 %g(]i.ggxg}éep m%‘gactured ¥ RC |Rec
283, 16 Crey 10 |AXT |35%
5% ghatey Lolomite R
by . g4 Fractured orey SN 11 laxt |35%
112.80 End of Borehole

+3, %% : Numbers refer ro
Sansitivity

10

20
1565 (%) STRAIN AT FAILURE

i




COFFICE RESORT OMN SO EXPLORATION

Msty of
Transpbrishon ang
Cemmunicabions

e

RIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION 8

w b _213-77-03

RECORD OF BOREHOLE No 8

LOCATION Sta 94925.2 0/5 18.6 m Tt & Huy 7

DIsT

3 _wHwy_ 7

DATUM Gevdetis

BOREHOLE TYPE
bare 1971 03 22

% & 85X Casing” Tri & Bi Cone, Core

METRIC

ORIGINATED BY W
compiLep sy _HR
CHECKED BY

Probable Bedrock

o W TOYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES | % | 2 | G{SiSTANCE PLOT wasrie S ool | cenaks
9= L LIMIT CONTENT LiMiT =0
- n | 29 w 20 40 40D 80 100 Zo &
O 21T 2 AR N LSRG WO Wp W w | 5¢
ELEY g w2 %g & JSHEAR STRENGTH JUNRPES- E— D%RTL;%U%&
BEPTH DESCRIPTION w51 2 | S| BE| G |0 UNCONRNED  + FIEWD VANE] e conrencionl Y o
iz 5 | &Y D |® QUICK TRIAXIAL  x LAB VANE o 20 30 g
ok
293,83 Ground Level w b L . GR SA 51 CL
0.0 Traces of organic silthl X ———
Conpact o 1755 23 54 3% (7)
29200 Black ]
1.83 Wl 2] 85 | 76 e
-
Sand & gravel e T3S 79/ 0.23m Z—~«~2
P N1
Very Dense o- {4 85 | 79 250,04
S Brown (0. ” a1
a
- - word 5155 1135 50 39 1
4.59 ggg‘}e?i}c. silt,sand & Qip
288,04 Very Dense Browvn  boo
3.7 ? ERETTISON 0. 104
Clacial Till RC | Rec
H"E;é mix.dog ciayz{ 71 A%T -
51 S5an avi
slit, & H S TTRGA 0,15 d ot 1335 41 11
Hard
Grey 285,00
284,23 9129 (. 150
9.606 End of Borehole

+3 x5 . Numbers refer to
y :
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT OM SO0l EXPLORATION

Airnglry of
i W TR dnd
7 Mrmtmeshong

(mare HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE-S0IL MECHANICS SECTION 19
RECORD OF BOREHOLE No 9 METRIC -
w e 213-77-03 LOCATION Sta 9+907.6 0/8 0.6 m Lt ¢ Huy 7 ORIGINATED BY JU
5T 3 mwy 7 BOREMOLE TYPE _ NE & BX Casing Tri & Bi Cone Bits, Dynamic Cone = COMPILED 8Y iR
paTUM _ Geodecic patE 1971 03 15 CHECKED BY s
¢ o w | DYNAMIC CONE PENETRATION -
SO PROFILE SAMPLES S 2 |ResisTANCE PlOT asne Mmoot REMARKS
< & - Lt ConTENT  LIMIT P V]
- w | 26| ¥ 20 40 60 80 100 zZz &
Ol 81751 o bbb Wa W wol Sy ‘
eV Zla] w2 128] & |sHEAR STRENGTH LS. S— GRAIN $iZ£
BEPTH DESCRIPTION 15121 5|88 & [0 uNcONRNED v FEDVANEL o e n |y {DISTRZI;UTSON
2z 5 | EO | D |e quCk TRIAGAL x LAB VANE 20 10 )
=
203,92 fce Level s - b GR OSA 51 (L
V93,4 _ River Bottom |To. mm»
U.A8 Eire %?Eﬁ’%ﬁ%&“%‘“é%ve et
sy g Very Dense edy 7785 T 70 \
1.53 at [
Sand & gravel oa 2| 85| s2 <
Very Dense Brown, oa; 37 55 1 82 M"“‘*—w_ﬁ__ 66 27 (7
190,61 n- - 115/9,25m :
358 Layers of eclayey silt 4] 55 [1707] 0.28x290.0
b ss . 20 up te 0.10m thick
4. 74 Glacial Till-Het mix. 51 58 1150
silt, sand & gravel, -{" p
trace of elay gxl 61 S5 (18571 0.20m q - 8 39 41 12
n87.67 Very Dense Reddish Bro AQ}
L s 2l .88 113570, 18m
Glacial Till /i/é
Het miz. of clayey s;ilt-,;}‘ )
sand & gravel < 818501234 0.28m © pusdm 7 20 53 20
flard Grey ‘*/Qr bs. 0
284,51 A9 88 1T45/10.25
4.39 End of Borehole 3
Probable Bedroek
§
1
i
+3 x5 . NMumbaers refer to

7

Sensitinty

20
1505 {%) STRAIN AT FAILURE
o



EXPLORATION

CFFICE REPCRT ON 504

@ Mebandry o
Transpurt i and
LTemminge atien,
P e HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -30IL MECHANICS SECTION 20
RECORD OF BOREHOLE No 10 METRIC
WP 2137703 LOCATION St 94B97.6 0/8 28,3 m Lt ¢ Hwy 7 ORIGINATED BY __ JW_
st 3 pHwy 7 BOREMOLE TYPE _NX Casing, Tri & Bi Cone Bits, BXT Core, Cone COMPILED  BY HE
DATUM, . Geodetic pATE _ 1871 03 23 o CHECKED BY 2 —
: AMP o ui  DYNAMIC CONE PENETRATION -
SOIL PROFIL S LES 32 g | RESISTANCE PLOT pastic NATURAL oup| T REMARKS
o L2 LIMIT CONTENT LiIMT =D
- w1 Q@ 20 40 60 0 100 z= a
Qe o > L L L L I Wp w Wy 2)3 _
ELey Elml ¥ o 38| O |SHEAR STRENGTH e T GRAIN 3iZE
BEPTR DESCRIPTION 15| 7 1 S{B8| & founconemeo s vaNe| content i 7 DISTRIEUTION
3|z 5 | U | & |e QuCK TRIAXIAL X LAB VANE g (%)
gy 36 Ground Level » - L 10 20 30 GR SA 51 CL
0.00 Traces of organic ”,,A 295.04 B
.lt n--"""'-‘
264,13 1 AAITEE T Ly I:
1,27 a = —
o | ZIEETTES ™ 50 38 (12)
Sand & Sravel “
o, 30 88 g4
L2
Sote silt “, 4t 85 1130 56 37 A{7Y
)
290.3 a4 5188 1 60
5.03 Layers of uniform - 290.0(
sand up to 0.20m - bl SeTTER
268,99 thick : »
o.4( Glacial Till-flet. mix. 4= HEE LAY D 10m
\s/a;lt,nsand & ggavcl fh‘h
247,58 Very Dense TOWn (o
F i S8 iR0/D. G — @ 39 40 12
7-77 glacial T4il ot AP 23m
Her. mix, clayey silt, /F’
sand & gravel j o,
occasional boulders I SRR TIO070 . 18m
up to 0.30m in size %
throughaut L ATUTTEKTTS07
AN e oL s 285.0
284 0 Hard Grey N
sl ek hotomtte 121 B
11.38 Fond of Borehole -

*3, %3 . Numbars refer to
Sensitivity

20 ,
1545 (%) STRAIN AT FAILURE
10



EXPLORAYION

i

ytry ot
PortAtn e

Communie giems

St

HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

-

RECORD OF BOREHOLE No 11

METRIC

Probable Bedrock

Encountered

w e 213-77-03 LOCATION _Sta 104017.2 0/8 18.8 m Lt ¢ Hwy 7 ORIGINATED BY JW
bIST 3 HWY__ 7 BOREHOLE TypeDismond Drill-Washboring & Cone Test COMPILED BY _WH
DATUM . Geodetic paTe 1971 03 31 & 04 01 CHECKED BY W
SO PROFILE SAMPLES m w g;;?&'ﬁchpN%TPENﬁTRANON NATURAL —
Lol g t pastc mostRe UoWR | e B | REMARKS
- w |36 @ 20 40 60 80 00 M7 convent | z=2 &
9 o w | T = L ) L . ; Wp w W, Yy
ELEY R IPTION T w2195 § |SHEAR STRENGTH o Gy e 3 | Grain 5izE
DEPTH DESCRIPTION EA-aE 8% T 10 UNCONFINED * FIELD VANE |\ ren CONTENT (% y DISTR(E‘&UTIDN
g1z y | & Feod e quick TRIANAL  x 1B VANE ) (%]
293.33 Tater Level i v - 10 20 30 GR SA 51 CL
0.00
29230 River Bottom
1.53 hand & gravel oo 1 iol
291,54 Very Dense  Drown ? \""‘--..._\__
2.29 Glacial Till-Het. mix.|}- =
: A*ii‘t:% tsatid & ggaveT?x N 85 | 83 -
trace of clay
Very Dense | d
289,72 Reddish RBrown SRR L] 290,0
4,11 S8 113077 0,20m
. q
Het. mix. clayey silt, | SRS 0, 10m
sand & gravel se—di504 0,190
tice. boulders up to %gg -
0.40 m in size below
el. 943 55 1125/10,19m
BX 3%
. RE
Y Hard Brown B | - ‘:z_
9. 30 End of Borehole

+3 45, Numbers refer to

v

Sensitivity 0

.20
15 4-5 {%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

My
ran
Commimt.

s ' HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -S0OIL MECHANICS SECTION 272

0.10m in size

RECORD OF BOREHOLE No 12 METRIC
w P EERETN Rt e LOCATION Sta 9+986.3 0/8 29,0 m Lt ¢ Hwy 7 ORIGINATED BY _ I¥
DisT 3 HWY 7 BOREMOLE Typg _ Diamond Drill-Washboring & Cone Test COMPILED BY WH
DATUM Geodetic DATE 1971 03 30831 CHECKED BY
'] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES éw Z | RESISTANCE piOT wasric NATURAL =
52| S pastic wowsruie Uaue | = B | REMARKS
O ) ™ CONTENT  LiME
b= o =20 QIO 4‘0 6‘0 a‘o 0o zZ- 8
. Q @ uj‘ = z ) Wp w W | o 3
ELEV CRIPT Cim ‘,_1,""_ ) o) 0 SHEAR STRENGTH [ S —— GRAIN SIZE
pERTH DESCRIPTION -1E Z 1 g 8% G [0 UNCONFINED  + FIELDVANEL oo onmeironl ¥ DISTRIBUTION
g12 5 L&Y L [e QUICK TRIAXIAL X LAB VANE (%) {%]
293,83 Water Level % - w 1020 30 GR SA 51 CL
» 0.00) -
97 .87 Kiver Bottom :‘;
101 rpti 11 88 60 }
Sand & Gravel - T t
(=)
Some silt & e
G 2,
. " 3 ot -
Dense to Very bense R v b90.0 \"‘*-»..._
- . ey
49, 0L Brown ;a‘ lOo\/hOm
o e 61 55 1190/10,23m o
4,82 Glacial Till |
Het. mix. of clayey “ 71 85 {150/}0.08m
silt, sand & gravel “
o RC |Rec
Oce. boulders up to J 81 BX |25%

e,

TR R Sy TR
&

&

i
bas, byl HaTd Grey 1 g3 () 1 3mR85.00
84,35 Bedrock Dolomite V»@ﬁ% S

9.43 End of Borehole

20
3 3. Numbers refer ro
+7, %7 ! 15 a
’ Sansitrvity “‘%5 {Ya) STRAIN AT FAILURE




Vitstry of
KRNI IR
Lommemmyeitione,

EAPLORATION

REPORT OMN SOHE

QFFiCE

Ot RIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 23
RECORD OF BOREHOLE No 13 METRIC
W 213=77-03 LOCATION __Sta 943296 0/S 6.4 m Rt ¢ Hwy 7 ORIGINATED BY _IW
st 3 HWY 7 BOREMOLE TYPE Diamond Drill-Washboring & Cone Test COMPILED 8Y __WH
BATUM _Geodetic DATE _1971 04 0506 CHECKED ay
. SOIL PROFILE SAMPLES o i DYNAMIC CONE PENETRATION - ,
Lol 7 RESISTANCE PLDT PLASTIC Woiorene LGUID | 4. T REMARKS
- £ 20 40 60 80 100 |UMT content i 5O
; 9 o Kj i = L i 1 i i Wp W W, = . &
ey Eiwl w| 31981 & [SHEAR STRENGTH SR SS— 3 | GRAIN SizE
e DESCRIPTION LIELE]E C:gg = 1o unconrnep oD VANE et y Dlsm?uncm
; z »-Z %U § @ QUICK TRIAXIAL X LAB VANE ' 1%) (%]
DY . 05 Ground Level ¥ - i - GR 5A 81 CL
0,00/ Sandy silt. Traces of LIy
by, 13 organic silt ¥ B
o92 ; Rt S O L
Sand & gravel -
. 2] 88 1
Trace of White Shells |» 7}
1355 | 16
K N
Very Loose to Compact | ¢ @ewlidegs P S
290,63 Grown " e
Lohd -t 51 85 1115
Uniform Sand . ROG. 00
Trace of gravel T8 55 1108
288, b5 Very Dense Brown TRy 0.10m
6 50| Clacial Tiii-flet, mix. |2 i R Y
silt, sand, gx’avel.Tracé]‘_”
ba7.43 of clay  Very Dense 1,
762 Het. mix. of clayey I,_;D C 55 TI50710.15m
s1lt, sand & gravel c»‘r
bys, 91| Hard Gray | & B Fd 23044 0, 1 5m
9.14; End of Borehole

+3, x% ; Numbers rater to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




OFFICE REPORY O SO EXPLORATION

Lommune ey,

it

ity of

HERtIILA

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFCE «SOIL MECHANICS SECTION

24

RECORD OF BOREHOLE No 14

METRIC

W R 213=77-03 LOCATION _ Sta 104+053.7 0/8 7.6 m Rt ¢ Wy 7 QRIGINATED BY wm, ...
pisT .3 Hwy .7 BOREHOLE TYPE NX & BX Casing, Bi & Tricone Bir, AXT Core, Cope... COMPILED BY mp.
paTum _Geodetic DATE _ 1971 03 04,05,08809 CHECKED BY
SOn PROFILE SAMPLES o ui | DYNAMIC CONE PENETRATION -
. ,_“;‘g o | RESISTANCE PLOT MASTIC  Morsrose taup ] . T REMARKS
N 6| # 20 40 60 80 100 |UMT conTent L 50
9 o m - z L ! ) i L Wp W w, W &
ELEV Eldl w | 2198 § |SHEAR STRENGTH T - F | GRAIN SIZE
BepTH DESCRIPTION w3512 | S {88 § |0 UNCONRINED  + FIELD VANE WATER CONTENT (%)] 7 DISTRIBUTION
g1z 5 | &Y D |® QUCK TRIAXIAL X LAB VANE * (%)
00,62 Ground Level & : o 0 20 90 GR A 51 CL
Q.00 _‘7
Fill Material 300. 04 o
SR ]
Sand & gravel
Some si1r
i 2785 |11
Compact Lo Dense
T35 TS 41 40 18 1
Brown 4 188 13
96.05 7
4,57 Sand & gravel I ac
Dense to Very Dense o, X
"o 1295, 00
] Broun oo tea [ss ho7 S one
094,22 . 46 (88 56 100/0.20m
5., 40] o
Glaeial Till ',‘”]
Ptn F ST 40. 25; 33 29 30 &
Het. mix., of silt, ot
sand & gravel, trace | ‘J
of clay I
+ bl oa 181
Very Dense :
59,50 Reddish Brown xa—trenrdy . 25, [290.0 M 732 49 12
10.825
Glaeial Till
ta i ‘lom
Het. mix. of clayey
silt, sand & gravel
Sl D040,
e s B 26 16 47 11
Hard ' O foenung
Grey S5 20
84,83 o 29'/ . 28m
13.79 Bedrock-Dolomite RE 2‘89% 0.03m 285.0
chartified layers up "
§ RC.ILO0Y
to 0.05m thick TS5 RE- 1562
RS Sound Grey 16 |RC | 80%
17.89] End of Boreghole
¢

+3, x% . Numbers refer to
Sensiﬂviry

20
1545 {%) STRAIN AT FAILURE
10




EXPLORATION

OFFICE REPORT ON SOt

Misusbry of
g HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION 25
RECORD OF BOREHOLE No 15 METRIC
WP 213=77-03 LOCATION _Sta 9+889.5 0/% 7.9 m Lt ¢ Hwy 7 ORIGINATED 8Y yn
pist__3 HWY 7 BOREHOLE TYPE NE & BX Casing, Tri & Bi Cone.Bits, AXT Core. Cone . COMPHED 8Y _wp....
patum _Ceodetic pATE 1971 03 10,131412 CHECKED BY
‘w | DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | &, 1 '3 |Risistance PLOT s NaTUmAL e
<z L LiMiT MOISTURE Tt ] = O REMARKS
e Q| A 20 40 60 B0 100 CONTENT zZ=
Ol e & = WA ST SOOI O w w W i 5® &
= 1w = mt & 4 L 3
ELEV DESCRIPTIO Saem!l W prt o (o] SHEAR STRENGTH P o GRAIN §1ZE
peErTH PTION 121213 8% S [O UNCONFINED ¢ FIELD VANE[ \ooo o ewf 7 DISTRIBUTION
dlz p | EY | © e quck TRIAKAL  x LAB vanE {%) (%)
500,72 Ground Level & 7 & 020 30 GR SA 51 CL
—
0. 00
Fill Materisl 300,0
1] 88 16
Sand & gravel
. 2| 83 3 37 50 (13)
Trace of gilt
31 ss 15
Loose to Cempact
41 8% 14 <
Brown to Grey <l og 11 k
bo5. 23 ) = ~ 45 46 (9
574 .
? Sand & gravel - 6| 85| 39 R 295.0 o 57 33 9 1
Trace of silt .o s R T — Of
o fed ] 55.01434 0. 264
s
Dense to Very Dense ot v
Y o {TEEETI0 46 40 13 1
pG7, W 8 [
8. Clayey sile, traces
of sand and gravel 9| 88 | 46
[
Reddish Brown A
- Hard 107 §87[ 1817 0.23m2%0-00 17 48 31 4
11.28 Glaeial Till 5{-0[' R . A g
88,53 Very Dense -id :
12.19 aAl22] 88 1205/} 0,25m & — 9 35 40 16
CGlacial Till 2 P
liet, mix. of clayey }u{ 13| RC 128%
silet, sand & gravel . e
: 14 .
Grey Hard ) 58,1197/ 0,23m
S ETSESIES07 0.15m
Boulders 0.15m in size |4
. A -
5487 at el. 943 Q}‘ 161 85 1195/ O.Zszas . & dq 5 32 49 14
15.85 . 3 .
2 Bedrock Dolomite g( LT
Sound ot .
8. 49 Grey 17 |AXT 85%
17.25] End of Borehole

+3, x5 ;. Numbers refer 1o
Sensitivity

20
15405 {%) STRAIN AT FAILURE
10




OFFICE REPORT OM S0 EXPLORATION

*iibare

£

’

inliy of
ATLIDON i

g ey

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - 5010 MECHANICS SECTION

26

RECORD OF BOREHOLE No 16

METRIC

’

Sensitivity

20
15 5 (%) STRAIN AT FAILURE
10

wp  213-77-03 LOCATION _Sta 9+#930.6 0/5 29.9 m Lt ¢ Huy 7 ORIGINATED BY JDW
DIsST 3 HwY 7 BOREMOLE TYPE Diamond Drill-BX Washboring. &.Cone.Tesr COMPILED BY _JDW
DATUM __Geoderic DATE 1971 04 07508 CHECKED BY
AMPLES o w TOYNAMIC CONE PENETRATION —
S0IL PROFILE SAMPLE W | # | RESISTANCE pLOT masric W vooe! T | pemanks
el ‘g‘% b 20 40 60 80 100 [T conTent uMrl 50D
9 o ﬁ QE - i L I} il 1 \ND W WL :Dug-l &
ELEY ESCRIPTIO Eiml w2 20| O |SHEAR STRENGTH U — D%R&II’;U‘?;%E\I
et i N =l x a5 =
DEPTH w151 | 2 |80 T 10 UNCONFINED + FIELD VANE o Y
g12 5 | &Y | & |eQUCK TRIAXIAL X 1AB VANE WATER CONTENT {%) {%)
25%, 96 Ground Level 7 < i GR SA 51 (L
0.00 . P
Silty sand to sand
Y ; =X 95,0 e
Brown 11 58 i -
Oee, grey sandy silt 2] 88 7
by, 01| Pockets Loose
EE % 31 88 23
Sand and gravel . ’
Trace of silt ‘:”‘:' 4188 1 47 E
@, e
Brown e 385 | 58 10070+ Thm
pY0.47 Compact to Very Dense
5.49] Glacial Till~ Het. mik.). -l 6] 88 1 B
af gravel, =sand, eilt r" 7 T 290.00
and clay c;f 52
Brownish all
DES. 1Y Very Dense -
Ty 8 160710.20m
Glaeial TL11 S5 Lal4d 0. 20m
Het. mix. of clayey
silt, sand and gravel =557l 0. 1o
Grey
Hatd S5 1125
285,00
L84, 07
11.89 End of Borehole
Probable Bedrock
+3 x5 . Numbers refer 1o




OFFICE REPORT Oy SO0 EXPLORATION

MIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE ~50IL MECHANICS SECTION

27

RECORD OF BOREHMHOLE No 17

METRIC

WP 2L3-77-03 LOCATION __5ta 9+983,0 0/8 5.8 m tr ¢ Huy 7 ORIGINATED BY anw ..
BIST 3 HWY 7 BOREHOLE TypEDiamond Prill-BX Washboring & Cone Test COMPLED ay  JDW
DATUM Seodetic DATE _ 1971 04 12813 CHECKED BY
w | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES [& | 2 | ResisTANCE ploT e NAmAL 4
32 O ! MOISTURE IS :O REMARKS
e n | ZQ @ 20 4p 60 &0 oo M7 comrewr & Z=
9 ﬁ o Q: - L i 1 i 1 Wp W W, =1 &
ELEY SCRIPTIO Elgl w2128 O |SHEAR STRENGTH G 3 GRAIN SIZE
DEPTH DESCRIPTION 1S 2| S B81 & |ounconmnen 4+ FiEwo vane WATER CONTENT (%] 7 DISTRIBUTION
g1z 5 | &9 | & |8 QUCK TRIAKIAL  x LAB VANE NTENT {%) : {%)
295, 05 Water Level v - = GR 5A 51 CL
0, G0 e A Y
551, 39 River Bottom mﬂ,
0T, 08 Sand & Graverl T —
3,977 511ty sand to sand 41} S8 32 [t
with gravel Lﬁ,‘
Red to Brown . 5155 | 89 ba0. 0 LOOTT, 30m
bio, ne| Dense to Very Dense sl ss 111
579 Gracial Till e e e 0. 18
Het. mix. clayey sile, |4
sand & gravel V ST EETIISON 0. 15m
La6. 73] Hard Grey % St ), 08m]

End of Borehole

R

¥

%% - Numbers refer to
Sensitivity

20
16 G- 5 (%) STRAIN AT FAILURE
10




EXPLORATION

OFFICE REPORT OM SCOIL

Mustistey of
Transpontatue and v

b 58, 95 Very Dense

Lommuni sy ’ ' y ‘
S HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION 28
RECORD OF BOREHOLE No 18 ~ METRIC
W e _213-77-03 LOCATION _Sta 10+010.8 /8 5.8 m [t ¢ Buwy 7 CORIGINATED BY JDW
DIST 3 Hwy__ 7 BOREHOLE TYPE Diamond Drill«BX Washboring & Cone Test COMPILED BY __ JDW
DATUM . Geodetic DATE 1971 04 13414 CHECKED 8Y ...
: " PENETRATION
SOl PROFILE SAMPLES | & | o jDINamic CONE NaTURAL o
52 & P jname mclir U0l = | REMARKS
- w |20 & 20 40 60 80 100 z= &
O 8172 5 PudR OO o s Wp W w | 5
ELEV DESCRIPTION gy w2 %% & ISHEAR STRENGTH Y GRTAH; s%&
ELEV. 21215 =z DISTRIBUTION
EPTH - e 51 % 1o UNCONFINED + FIELD VANE . y 8
g2 5 %u T | ® QUICK TRIAKIAL X LAB VANE WATER CONTENT (%) {%)
g5, 75 Water Level n - i GR 54 5t €1
0.00 - 295.00
9. 78 River Bottom e
P90, A7 Sand h eTavel . T s 50 gy
4.88 s 290,00 [
Glacial Till AR LOUAD . 20m

T
Tl
Ty gy

=
]

Glacial Till
Het. mix. clayey silt,
sard & gravel

hae .oy Hard Grey

bl e 071 02 3m)

' v T 0. 10m

4 8 Y Y 0. 13m

S35 N

T ToU/1 0, 18m

9.33 End of Borehole

3 .5, 20
#3, x : Numbars refer to 5% 5 (%) STRAIN AT FAILURE
ensitivity 0




-

Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
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