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FOUNDATION INVESTIGATION REPORT
FOR
W.0. 82-26025, Site 10
District 4, Hamilton
GO-ALRT, West Extension, Oakville Project
~ Third Line CNR Subway
- Third Line GO-ALRT Subway
- Associated Retaining Walls

INTRODUCTION

This report summarizes the results of the foundation investigations

required for the proposed structures.

The fieldwork was conducted during the period from 83 10 26 to 83 1l
14 utilizing continuous flight auger machines equipped with hollow-stem and

solid-stem augers, BX casing and BXL core barrels.

This work consisted of:

- 9 dynamic cone penetration tests/sampled boreholes/rock cores,
- 1 borehole/rock core

- 4 dynamic cone penetration tests/sampled boreholes,

- 8 dynamic cone penetration tests.

SITE DESCRIPTION

This site is located at the Third Line in the Town of QOakville, appro-
ximately 650 m south of the QEW. The GO-ALRT alignment is on the existing
Ontario Hydro right-of-way, with the CNR to the south.

The area is described physiographically by Chapman and Putnam (1969)
as the South Slope, which, in the vicinity of the site, consists generally
of a shale plain overlain by a veneer of glacial drift. These soils have
originated, to a large extent, from the underlying bedrock, although some

imported glacial material is also present.
The topography at this site is flat.

The land use in the area is light industrial/commercial.
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SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets, (Appendix) illustrate the conditions at
the borehole locations. The locations and elevations of the boreholes, and
stratigraphical profiles based on the borehole data, are shown on the Bore-

hole Locations & Soil Strata Drawing for Third Line.

The overburden generally consists of 1 to 2 metres of stiff to hard
silty clay overlying the Queenston Formation shale bedrock. The elevation
of the bedrock surface at this site is in the order of 102.0 m to 103.5m -
the upper l* m being weathered. Below the weathered zone, the bedrock 1is

generally sound and intact.
A union gas trench crosses the site at GO-ALRT Sta. l4 + 740%,

It was necessary to interpolate the subsurface conditions for the
footing locations on the CNR right-of-way because of property and utility
constraints. However, due to the generally uniform nature of the bedrock
topography in this area, interpolation can be made with a reasonable amount

of confidence.

Overburden

SILTY SAND

This material is non-cohesive. Up to 0.6 m of this loose to compact
material was encountered under the asphalt pavement at the Procar parking
lot on the west side of Third Line, and at the Al's Trucking parking lot on

the east side of Third Line.

Up to 0.8 m of loose to compact silty sand, containing some gravel,

was encountered at BH #5, under the asphalt pavement of Third Line.

SILTY CLAY (CL)

This material is cohesive with low plasticity. Silty clay, containing
occasional shaley layers, traces to some sand, and traces of gravel, over-
lies the bedrock. Outside of the paved areas, this material is at the

surface.



The consistency ranges from firm to hard; the thickness generally

ranges from 0.3 to 1.2 m.

At BH #13, 2.7 m of this material was encountered; at BH #32 none of
this material was encountered; at BH #33 a 0.15 m thick layer of silty sand

was encountered between the silty clay and the bedrock.

Physical properties of the material, as determined from field and

laboratory tests, are summarized as follows:

Range Average Median
Natural Moisture Content (w) 8.5 - 12.0 % 10.7 % 11.5 %
Liquid Limit (W) 24.0 - 3u.5 % 28.2 % 30.0 %
Plastic Limit (Wp) 16.5 - 17.5 % l6.8 % 16.5 %

Figure 1 illustrates a typical grain size distribution for this

material.

Bedrock

The site is underlain by shale of the Queenston Formation. The shale
is predominantly red containing occasional (approximately 5%) green shale
and siltstone layers. The upper bedrock is weathered to varying degrees
(see borehole logs), and becomes sound with depth. The sound bedrock is
generally massive (i.e. it is not intersected by natural discontinuities)
and is estimated to be of low unconfined compressive strength (i.e. 4 - 15
MPa). Refer to Table 1 (Appendix) for descriptions of the rock core that

was recovered at this site.

Groundwater

Stabilized groundwater conditions were difficult to establish because
of the impermeable nature of the overburden and the generally intact nature
of the bedrock. At the time of the field investigation the groundwater
elevation was estimated at 103.5t m at this site. Slight fluctuations in

this level are expected to occur seasonally.



DISCUSSION AND RECOMMENDATIONS

It is proposed to construct two subways to carry the proposed GO-ALRT

and the existing CNR over Third Line at a grade of 104% m.

This project will involve the following proposed structures:

1) GO-ALRT 2-span subway and associated retaining walls. Refer to

Figure A and Figure B-1 (Section Z-Z).

2) CNR 2-span subway and associlated r;taining walls. Refer to Figure

A and Figure B-2 (Section Y-Y).

3) Third Line west side retaining walls. Refer to Figure A and Figure

c-1 (Section W-W).

4) Third Line east side retaining walls. Refer to Figure A and Figure

Cc-2 (Section V-V).

The following general recommendations and design details refer to all

structures.

General Recommendations

- Earth pressure acting on abutments and retaining walls should be
computed as per Subsection 6.6.1.2.2 of the O0.H.B.D.C. assuming a
non-yielding foundation with K, = 0.43 and X = 22.0 kN/m3 for
Granular A backfill; K, = 0.5 and x = 21.2 kN/m3 for Granular C
backfill.

- For frost protection, cover should be greater than 1.2 m.

- No stability problems are anticipated for embankments or cuts with
slopes of 2:1 or flatter. If steeper slopes are required please
contact this section for recommended slope angles and erosion

protection.

- Differential settlements in the structures will be negligible.



- Dewatering is not anticipated to be a major problem because of the

- impermeable nature of the overburden and the generally intact
nature of the bedrock. It is believed that grbundwater entering

the excavations «can be controlled by conventional pumping

techniques.

- Excavations in bedrock may be accomplished without blasting

techniques

Design Details

Two alternatives are recommended.

All structures may be founded on spread footings (Refer to Figs. A, B,
and C);

i) within Zone 2 (weathered bedrock),

or ii) within Zone 3 (sound bedrock).

- For these alternatives, all soft or loose material at the proposed
footing locations should be removed, and the foundation surface should be

- covered within 12 hours of exposure with a 15 cm pad of mass concrete.

Where trenches (e.g. undergound utilities) are encountered they
should be excavated to sound bedrock and backfilled (within 12 hours of

exposure) with mass concrete.
For resistance to lateral forces,
a) key footing into bedrock a minimum of 0.5 mw and use a friction

coefficient of 0.25 between the bedrock and the footing, or

b) dowel into bedrock a minimum of 1.5 m (as a design example a 5 cm
diameter dowel installed as recommended will provide a safe

shearing resistance of approximately 20 kN per dowel).

The following design values are recommended for footings within the

indicated foundation zones:



- net safe bearing pressure
for Zone 2 = 670 kPa
for Zone 3 = 1000 kPa

and for the purposes of the O.H.B.D.C.:

- Factored Bearing Capacity at U.L.S.
1000 kPa
1500 kPa

for Zone 2

for Zone 3

- Bearing Capacity at S.L.S. Type II

will not govern design.

MISCELLANEOUS

The fieldwork for this project was carried out under the supervision
of Mr. P. Dempsey, Student Specialist, and Mr. D. H. Dundas, Foundations
Engineer. The description and evaluation of the bedrock was carried out by

Mr. E. Magni, Geologist.

The report was written by Mr. Dundas, and reviewed by Mr. K. G. Selby,

Senior Foundations Engineer.

The equipment used was owned and operated by Atcost Soil Drilling Inc.
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o D. H. Dundas, P.Eng.
Foundations Engineer

K. 4. Hat™

K. G. Selby, P.Eng.
Senior Foundations Engineer
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Ministry of
Transportewen ange ~
Communications
Ontano
METR
Phted Line Subeays RECORD OF BOREHOLE No 5 ETRIC
WO _82-26025 LOCATION Co-ords: N 4 808 714.0, E 287 022.0 ORIGINATED By DD
DIST _4 HWY ___GO-ALRT BOREHOLE TYPE _Cone Test, S.S. Auger, BXL Core COMPILED By __ DD
DATUM Geodetic DATE 83 10 28 CHECKED 8Y
o w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W oy I |ReESISTANCE pLOT pastic NATURAL 'i
<Z O LIMIT MOISTURE tIM‘I‘T =) REMARKS
= 20| » 20 40 60 80 100 CONTENT z=
Cla I e i R w w w | Suw &
- w S ot 2 [ -] L 2
LLEV. DESCRIPTION 12|l 2| 329 | 2 [SHEAR STRENGTH ———— GRAIN SIZE
DEPTH N EIREE 36 | g ]ounconsnep 4 FiELD vane . y |DISTRIBUTION
g z 5 | &© & |e auck TriaxiaL  x 1aB vane WATER CONTENT (%) (%}
104.6 Ground Surface v * u GR SA SI CL
0.0 - Agphalc 1 _J
Silty Sand
some gravel P \
103.8] _ loose to compact b __!__ 104
0.8 Silty Clay (CL) 1 1] ss | 23 . ’
occ. shaly layers N
103.2] #griff to hard
L4 “&] 21ss | 85 103 ™
Weathered r—]
“Sound” T T 7} RC
3 100%
BXL 12
4 Bedrock
o Queenston Formation RC
5 Shale 4 1002
Q BXL 101
o 100.6
w 4.0 End of Borehole
o
b * trace/some sand
(z) trace/some gravel
—
o
o]
a
w
=4
w
V]
@
'S
o]

20
+3, x% : Numbers refer to 150 5 (o) STRAIN AT FAILURE
10

Sensitivity




Ministry of '
@ Transportation and i
Communications

Ontario
RECORD OF BOREHOLE No 1 METRIC
Third Line Subways
wOo 82-26025 LOCATION CO-ords: N 4 808 747.0, E 287 053.0 ORIGINATED 8Y DD
DIST_4 HwWY _GO-ALRT BOREHOLE TYPE _Cone Test, S-S Auger, BXL Core COMPILED BY DD
DATUM Geodetic DATE 83 10 26 CHECKED BY —_,s_%f'
w [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?_:-'m 3 [resistance pior . NATURAL T
%z 9 tasTIc woisTuRe LGuD |y T | REMARKS | o
- 30| » 20 40 60 80 100 |MT  content umT ) 2D
Ol ] = 1 h ) i 1 w &
2w S |kt 4 Wp w W | D
ELEV DESCRIPTION =la| ¥ | 2|25 | & [snear strenctw —_— 2 | GRAIN SIZE
DEPTH 5 1 g 36| T |ounconmned  + miELD vanE . y |DISTRIBUTION
|2 5 | &9 | @ [oouck Traxal  x 148 vane [WATER CONTENT (%) (%)
103.8 Ground Surface hdd “ L A w GR SA St CL
0.0] Siity Clay (CL) =
occ. shaly layers
* Firm to Stiff]
Very Stiff td 103X
ery 9 '
102.6 Hard 1]ss |30 \ :
1.2 Q
Neathered | 21ss |85 23 em| o, T ‘
Sound :
RC
Bedrock 3 982
Queenston Formation BXL 101
Shale
100,5
3.3 End of Borehole

* trace/some sand
trace/some gravel

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x% : Numbers refer to 5 o 5 (o) STRAIN AT FAILURE
Sensitivity 10
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Ministry of
@ Transportation and
Communications

Ontario
RECORD OF BOREHOLE No 12 METRIC
Third Line Subways
WO _82-26025 LOCATION Co-ords: N 4 808 678.0, E 287 000.5 ORIGINATED gy __PD ‘
DIST _4 HWY __GO-ALRT BOREHOLE TYPE Cone Test, S-S Auger, BXL Core COMPILED BY DD !

DATUM Geodetic DATE 83 10 26 CHECKED avﬂ :

o @ |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W Q| RESISTANCE PLOT NATURAL g
%2 ] PLASTIC  mojsTyre tiQuo | o T REMARKS :

= |30 & 20 40 60 80 100 J'™T content T | SO b
ofe £las| z el Wp W w [ 5% &

ELEV DESCRIPTION Zle| g | 2|25 | o [srear strenGTH — 2 | GraN siZE

DEPTH " | X2 | $|368| 5 [ounconemer  + Fiewd vane T . y |DISTRIBUTION
x|z 5 €O & |eouck Triaxial  x Las vang |WATER CONTENT (%) (%)

1104,7 Ground Surface hdd - ; w GR SA SI CL

0.0 Silty Clay (CL) :
occ. shaly layers .

103.9 *Firm to Stiff 106 —
0.8 e~
-\\
\ 4
1]88 90423 com
° 12 1004
BXL
102
Bedrock
Queenston Formation
Shale RC
3 95% 101
BXL
100.3
4.4 End of Borehole

* trace/some sand
trace/some gravel

OFFICE REPORT ON SOIL EXPLORATION

20
3,5 ;“‘""P,",‘ refer to 5 45 (%)STRAIN AT FAILURE
ensitivity 10

m . . e . L e e v T e g e o e |
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Ministry of
Transportation and
Communications

Ontario
1ed tine Subeave RECORD OF BOREHOLE No 13 METRIC
WO _82-26025 LOCATION Co-ords: N 4 808 735.0, E 287 039.0 ORIGINATED By DD
DIST _4 HwWY __GO-ALRT BOREHOLE Typg _Come Test, 5-5 Auger, BXL Core compitep By _ P
DATUM Geodetic DATE 83 10 26 /
CHECKED BY _2
« w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W 3 |Resistance plov mastic  NATURAL T .
<2 V] PLasTic moisTuRe  Liauo =z REMARKS
= 30| & 20 40 60 80 100 CONTENT L zY
9 ‘uz.l ] O': z L 4 i) 1 1 Wp W W, Sw &
ELEV. DESCRIPTION Tlal w2 25| O [sHEAR STRENGTH . o 2 | craIN SI17E
DEPTH 5 Elz| £ 36| T |ounconmned  + FiEW vaNE . y |DISTRIBUTION
|2z 5 | &Y § ® QUICK TRIAXIAL  x LaB vang | WATER CONTENT (%) (%)
% e Y ] 0 20 30 GR SA S CL
0.0 A A 104
. A
silty Clay (CL) \
occ. shaly layers %
trace/some sand J1[ss |32 o+ 0 9 66 25
trace gravel 103
Firm to Hard
12 |ss |38 o 0 674 20
U 102
101.5 M 3(SS |40
> 2.7 4
o]
= _ Weathered _ | 4| ss | 90 101
g Sound ]
e
x Bedrock RC o
o Queenston Formation 5 100% 1
3 Shale BXL
(%]
z RC
© 6 1002 9%
& | 98.7 BXL
Q 5.5| End of Borehole
W
[- 4
w
v
-
'
(o]

20
+3, x5 ; Numbers refer to 15 5 (o) STRAIN AT FAILURE
Sensitivity 10
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Ministry of
Transportation and
Communications

Ontano
Third Line Subways RECORD OF BOREHOLE No 14 METRIC
WO _82-26025 LOCATION Co-ords: N 4 808 697.5, E 287 009.0 ORIGINATED BY PD
DIST_4 HwY _GO-ALRT BOREHOLE TYPE __ Cone Test, S-S Auger, BXL Core COMPILED BY DD
e
DATUM Geodetic DATE 83 10 26 CHECKED BY S0 /& i
SOIL PROEILE SAMPLES | = w  JDYNAMIC CONE PENETRATION “
5‘2 g RESISTANCE PLOT pastic NATURAL o ,_'i REMARKS
- w | 20| @ 20 40 60 80 10p |'™7 cowrent umir| SO
9 f:l w - z 1 L 1 L 1 Wp W WL Sw &
LLEV DESCRIPTION |z g | 2|2g| & [sHear sTRenGTH —_— 3 | cran size
DEPTH 5 5128 85 % |o unconrineo + FIELD VANE . y |DISTRIBUTION
2|z 3 |V | & [eaquck TRAXAL  x 1AB VANE WATER CONTENT (%) (%)
104,61 Ground Surface i 1y [ - GR SA st Ci
0.0 Silty Clay (CL) -
* occ. shaly layers "
103.7 Soft to Stiff 104 J '
0.9 7
7% 1|8s 72
RC 103
.— Weathered _| 3 802 i
Sound BXL
102 j
z Bedrock RC i
o Queenston Formation 4 987 ‘
= Shale BXL
o
) 101
Q.
> 100.5
w 4,1 End of Borehole
o * trace/some sand
trace gravel
4
(o]
—
[- 4
[e]
Q.
uw
o
w
v
prat
'y
(o]
3 5. Numbers refer to 20
+3, x% : Number: 1545 (%) STRAIN AT FAILURE
Sensitivity 10
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OFFICE REPORT ON SOIL EXPLORATION

Ministry of
@ Transportation and
Communications

Ontario

Third Line Subways

RECORD OF BOREHOLE No 15

METRIC

WO __82-26025 LOCATION Co-ords: N 4 808 738.5, E 287 035.0 ORIGINATED BY __DD
DIST__4 Hwy __ GO-ALRT BOREHOLE TYPE _Cone Test COMPILED 8Y__ DD
DATUM Geodetic DATE 83 10 28 CHECKED BY
w | OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | % [ RESeANce Ohtor e Mo |
<Z O LIMIT nosTURE it | £ O REMARKS
= w |20 @ 20 40 60 80 100 CONTENT z=
O| e w = 1 1 1 1 1 w &
= w > o': r4 Wp w W, >
ELEV la| w2125 | & [sHEAR STRENGTH —_——— 2 | GraIN size
DEPTH DESCRIPTION |3 2] S gcz) 2 |o UNCONFINED  + FIELD vANE TER . 4 DISTRIBUTION
é z > | &Y .z ® QUICK TRIAXIAL  x (AB vang | WATER CONTENT (%) (%)
104.1| Ground Surface i - w GR SA SI CL
0.0 Probable Silty Clay Rk 104
(cL)
occ. shaly layers
trace/some sand
103, 0, trace gravel M~
______ - 103
1.1} *Probable Bedrock \\

7
.4| End of Cone Test

* Weathered
Queenston Formation|
Shale

** yater level
not observed

+3, x5 : Numbers refer to

Sansitivity 10

20
1545 (%) STRAIN AT FAHLURE




Mirustry of
Transportation and
Communications

Ontaro
Third Line Subways RECORD OF BOREHOLE No 16 METRIC
WO _82-26025 LOCATION Co-ords: N 4 808 693.5, E 287 012.5 ORIGINATED BY  PD
DIST _4 HwY _GO-ALRT BOREHOLE TYPE _Cone Test COMPILED BY DD
DATUM Geodetic DATE 83 10 26 CHECKED B8Y ___ SO
SOIL PROFILE SAMPLES | @ w |DYNAMIC CONE PENETRATION
E‘Q S RESISTANCE  PLOT PLASTIC :’g,gm‘; LQUID | ':E REMARKS ’
o w30 @ 20 40 60 80 100 |UMT  cowrent umT | SO :
2= Yok ] we w w358 &
ELEV DESCRIPTION Tlalw| 2 25 5 SHEAR STRENGTH — 2 | GraiN SiZE
OEPTH = E| Z | $138| 5 [ounconrnes  + FiELD vane TER .| » [osTeiuToN
|z 5 | &Y | & [|eaquck Traxiat  x LaB vaNE WATER CONTENT (%) (%)
104.5] Ground Surface hid - w GR SA SI CL
0.0 Probable Silty *k .
Clay (CL) |
occ. shaly layers 104 ;
trace/some sand \ |
trace gravel :
1033 _ ____ _____ ¥ N !

1| *Probable Bedrock
.4f End of Cone Test

* Weathered
Queenston Formation
Shale

** water level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x% ; Numbers refer to 15 o 5 (o) STRAIN AT FAILURE
Sensitivity 10




Ministry of
@ Transportation and
Communications

Ontano
Iheed Line Subrmge RECORD OF BOREHOLE No 17 METRIC
WO __82-26025 LOCATION Co-ords: N 4 808 731.5, E 287 042.0 ORIGINATED By _ DD
DIST _4 HWY _GO-ALRT BOREHOLE TYpE _Cone Test compitep sy __ PP
DATUM Geodetic DATE 83 10 26 CHECKED BY __ >0
o W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o | F [RresisTaNce piot NATURAL =
221 $ pastic moisture Liauo | T | pemARKS
51 n|30] @ 20 40 60 80 100 CONTENT LT | 5 O '
= w w g O: Z L 4 L Wp w W 2% &
ELEV (8] w228 & [sHEAR STRENGTH —_—— 3 | GRAIN SIZE
DEPTH DESCRIPTION 2| > g |52 -
23] 5|3 [38| g [ounconemeo  « e vane| o y [DISTRIBUTION
g1z 5> | &Y | & |equck TRiAxiAL  x LaB VANE W ONTENT (%) (%)
|_Ground Surface - . - GRSA 51 CL
0.0|Probable Silty Clay(CL) *e 104
occ. shaly layers .
trace/some sand
trace gravel
1 %(_ it g S \\
. | ——
A4 *Pxobable Bedrock 2 T
1.2 10"

End of Cone Test

* Weathered
Queenston Formation
Shale

*% yater level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x®; Numbers refer to 5 40 5 (o) STRAIN AT FAILURE
Sensitivity 10




Ministry of
@ Transportation and
Communications

Ontario
Thizd Line Subsays RECORD OF BOREHOLE No 18 METRIC
WO __82-26025 LOCATION Co-ords: N 4 808 700.5, E 287 005.5 ORIGINATED BY _ FD
DIST __4 HWY __GO-ALRT BOREHOLE TYPE _Cone Test COMPILED BY DD
DATUM Geodetic DATE 83 10 26 CHECKED BY ﬂ
SOIL PROFILE SAMPLES 5 B DYNAMIC CONE PENETRATION - -
:‘2 3 RESISTANCE PLOT PASTIC moroTowe Laum | o T REMARKS
= w |30 @ 20 40 60 80 100 {7 content umT | SO a
Ol Sletel| 2z L . : . Wp w W | 5%
ELEV DESCRIPTION Slel & 2|28 | S [SHEAR STRENGTH —— 2 | craiN SIZE
DEPTH |2l Zz| 2 8% % o unconrineD  + FiELD vane R . y |DISTRIBUTION
g z 5 | &Y Z |e quck TRAXIAL  x LA vanE WATER CONTENT (%) (%)
104,35 Ground Suzface > i =z GR 54 S| CL
0.0 Probable Silty bad

Clay (CL)
occ. shaly layers
trace/some sand
103.4] trace gravel

j/i!
I

1.2 End of Cone Test

* Weathered
Queenston Formation
Shale

*% water level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x®; Numbers refer to 5 0 5 (o) STRAIN AT FAILURE
Sensitivity 10

P N T e L AT AL
bt 4 Skl s et ; 2 H
=




“

Ministry of
@ Transportation and
Communications

Ontano
RECORD OF BOR METRIC
Third Line Subways o EHOLE No 24
WO __82.26025 LOCATION ___ Co-orda: N 4 BO8 686.0, E 287 073.5 ORIGINATED BY __PD
DIST_4 __HWY__GO-ALRT = BOREHOLE TYPE _Cone Test, S-S Auger, BXL Core COMPILED BY DD
DATUM Geodetic DATE 83 11 02 CHECKED BY SO
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & | Hlefance plor rorsc NATURAL =
€2 | ©Q Dy © Mowturr WAOP] =5 | REMARKS
= w |30 » 20 40 60 80 100 CONTENT z= ’
Ofea W = i h | ) i w w W, w &
=1 S |okt z [ | >
ELEV DESCRIPTION el &) 3|28] © [SHEAR STRENGTH — o— | T3 | craN sizE
DEPTH = 21z 36| T |ounconmnep  + FiELD vane . y |DISTRIBUTION
gz 5 [€9] & |oauck Triaxial x Las vane WATER CONTENT (%) (%}
1.1.04.2 Graound _Surface Il - 1 w GR SA SI CL
0.0| Ssilty Clay (CL) = 104
occ. shaly layers .
*Firm to Very Stiff i
103,3 L ss | e N— .
0.9
103
RC
2 56%
BXL
Weathered
- S — — —{ % 102
2 RC
3 9672
o]
= BXL 101
&
o) Bedrock
a Queenston Formation
x 1
o Stale RC 10
8 4 100%]
° BXL
z
o 99
—
[-'3
o RC
w 5 962
BXL
st
v
e
[y
o RC
6 100%
BXL 97
9

6.7,
7.5/ End of Borehole

* trace/some sand
trace gravel

20
+3, x5 : Numbers refer to 15 0 5 (o)) STRAIN AT FAILURE
10

Sensitivity
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Ministry of
Transportation and
Communications

Ontario
Third Line Subways RECORD OF BOREHOLE No 25 METRIC
WO __82-26025 LOCATION Co-ords: N 4 808 672.5 E 287 086.0 ORIGINATED BY _ DD
DIST _4 HWY _GO-ALRT BOREHOLE TYPE _Cone Test COMPILED BY __ DD
DATUM Geodetic DATE 83 10 28 CHECKED BY S0 é
SOIL PROFILE SAMPLES 4 us | DYNAMIC CONE PENETRATION
E‘Q 3 RESISTANCE PLOT PLAsTIC ::)1;2:3:5 LU r—‘i REMARKS
= w |20} @ 20 40 60 80 100 |UMT  contenr umT | SO '
9 5 w Q.- z L ) A ) L Wp w WL ow &
ELEV DESCRIPTION Ti2| g | 2|28 |  [srear sTRenGTH S — 3 | GRAIN siZE
DEPTH 5 E| 2| $|38] 5 [ounconrner  + fiewo vane .| y |[DsTRIBUTION
iz 5 | EO| & [eaqucktamnar  x tap vane [WATER CONTENT (%) (%)
104.2] _cround Surface hid : us GR SA SI CL
0.0 Probable Silty ok 104]
Clay (CL)
occ. shaly layers
trace/some sand
103, tTace gravel . 1o \ i
1.2
* Probable Bedrock
102,53 \‘\-\
1.7 End of Cone Test

* Weathered
Queenston Formation
Shale

** mter level
not observed

OFFICE REPORT ON SOIL EXPLORATION

3 . Numbers refer to 20
+3, %% Number, 15 45 (%)} STRAIN AT FAILURE
ensitivity 10




Ministry of
@ Transportation and
Communications

Ontano
RECORD OF BOREHOLE No 26 METRIC
Third Line Subways
WO _82-26025 LOCATION Co—ords: N 4 808 590.5, E 287 125.0 ORIGINATED BY _EFD
DIST _4 HwY ___GO-ALRT BOREHOLE Typg _Cone Test, S-S Auger, BXL Cone compitep By __ P
DATUM Geodetic DATE 8110 CHECKED Bvﬂ
SOIL PROFILE SAMPLES ac w DYNAMIC CONE PENETRATION
;A_ug 5 RESISTANCE PLOT pasic VATURAL oo '_'i REMARKS
- R E R IR 20 40 60 80 loo |'MT  conent imr | SO '
Oz Wisnel 2 4 L A 1 L Wp w w | Sw &
ELEV DESCRIPTION izl g | 2|25 | O [sHeAR sTRENGTH —— 3 | GRAIN SIZE
DEPTH = £z 8 36 | § |0 UNCONFINED  + FiELD vaANE . y [D!STRIBUTION
2|z o[BS | £ [ cuck rraxar  x as vane |WATER CONTENT (%) (%)
103.7|  Ground Surface & £ w 10 20 30 GR SA S CL
0.0 —Asphalt _ L ]
Silty Sand \ .
103.1 Loose A2 i
0.6 = 103
silty Clay (CL)
occ. shaly layers 1] ss|27 )
*Very Stiff to Hard
102.0 .
1.7 2| ss[79 . 102 o W— - Q 7 7419 ‘
7 |
__Weathered _ | RC
Sound 3 100%
BXL 101
z
o Bedrock
5 Queenston Formation
9 Shale RC 100
; 4 1007
w BXL
- 99.3
[o] 4.4 End of Borehole
[Te]
z * trace/some sand
o trace gravel
—
[- 4
o]
a.
wh
o
w
v
pr
e
o
20
+3, %% : Numbers refer to 15 05 (o) STRAIN AT FALURE

Sensitivity 10
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Ministry of
@ Transportation and
Communications

Ontano
RECORD OF BOREHOLE No 27 METRIC
Third Line Subways
WO _82-26025 LOCATION Co—ords: N 4 808 603.0, E 287 111.5 ORIGINATED By _ PD
DIST_4 Hwy _GO-ALRT BOREHOLE Typg _Come Test compiLep By __ P
DATUM Geodetic DATE 83 10 31 CHECKED BY ___ S04
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
52 g RESISTANCE PLOT pastic NATUMAL e ’_’;: REMARKS
= w30 @ 20 40 60 80 100 |"M™T  conTenr LMt} 5O '
9 ﬂ‘; w - z 1 i 1 ) i Wp w 'A oW &
LELEV DESCRIPTION T2 g1 2|28 & [SHEAR STRENGTH — 2 | craiN size
DEPTH 5 El | g 8% % |0 UNCONFINED  + FIELD VANE . y |DISTRIBUTION
2|z 5 [&C| & |oauck Triaxar  x 1as vane WATER CONTENT {%) (%)
103.9 Ground Surface hdd - w GR SA SI CL
0.0 —Asphalt b —~——
103.3| Probable Silty Sand P
0.6] * probable Silty |
102.7) __ Clay (CL) __ __ 103 ~
1.2 Probable Bedrock B
Weathered \»
Queenston Formation
102.0 Shale é
1.9

End of Cone Test

* occ. shaly layers
trace/some sand
trace gravel

*% yater level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x% ; Numbers cefer to 15 o o) STRAIN AT FAILURE
Sensitivity 10

S Ly o T S . B s e e i e e SRR ETT A AT S




OFFICE REPORT ON SOIL EXPLORATION

L s e v

Ministry of
Transportalion and
Communications

Ontaro

Shale

102}

RECORD OF BOREHOLE No 28 METRIC
Third Line Subways
WO _82-26025 LOCATION Co—ords: N 4 808 590.5, E 287 100.0 ORIGINATED BY __ PD
DIST__4& HwY __GO—ALRT BOREHOLE TYPE_Cone Test, S-S Auger COMPILED BY ___ DD
DATUM Geodetic DATE 83 11 02 CHECKED BY __ 5047
w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ém 3 RESISTANCE ~PLOT pasric NATURAL ,J_:
¥ 9 LMt MOISTURE t[:\:;o :0 REMARKS
= w |30 » 20 40 60 80 100 CONTENT z=
9 5 w - z il 1 1 L 1 Wp w Wl oW &
ELEY DESCRIPTION =12l g | 2[25| 8 [srear strencTH U — 2 | craN sizE
DEPTH ~|El 218 8% % |ounconrined 4 FiELD vanE Q . y |DISTRIBUTION
gz 5 [&C | & |eouck TraxiaL  x Lap vane |WATER CONTENT (%) (%)
03,80 . Gr e b N w GR SA S Cl
0.0 — Asphalt hk
Silty Sand
103.2] Loose to Compact
0.6 Silty Clay (CL) 103
occ. shaly layers 1] ss | 52
102.6[ * rd
1.2 Bedrock, Weathered
T ——
Queenston Formation 2| ss 1108/]23 cxl —

End of Borehole

* trace/some sand
trace gravel

** wyater level
not observed

T NN ST YT * T e

+3. x5 . Numbers refer to

Sensitivity

20
15 9-5 (%) STRAIN AT FAILURE
10



Ministry of
@ Transportation and
Communications

Ontaro
Third Line Subways RECORD OF BOREHOLE No 29 METRIC
WO __82-26025 LOCATION Co—ords: N 4 808 598.0, E 287 094.5 ORIGINATED BY _ FD
DIST _4 HWY __GO=-ALRT BOREHOLE TYPE _Cone Test comPiLED BY __ DD |
DATUM Geodetic DATE 83 10 31 CHECKED BY S0 27
o« uws  |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4] I RESISTANCE PLOT p NATURAL .J-: R
a€Z O LASTIC  wmoIsTURE LIGUID | REMARKS
5 w30 @ 20 40 60 80 1o¢ [U™T content wMit| SO
Ol w - 1 n 1 i 1 W w W, Sw &
Fle|l w|[ D]k ]| Z P L
LLEV. DESCRIPTION Slel 2| 2|28 | Q |SHEAR STRENGTH —o 2 | GraN SIZE
DEPTH |31 2| 5|38 § [ounconmmed  + riewo vane .| y [bsTRiBuTION
|2 5 [&C | @ |eouck rriaxial  x 1ap vane |WATER CONTENT (%) (%)
.J.Ql..‘.*,_ﬁm.nd_me hd C w GR SA SI CL
0.0 — Asphalt _ [ ] "k .
Probable Silty Sand [%."
(103.3,
0.6 Probable Silty ) 103 :
Clay (CL) S ’
__02-_7_*_9&;:.{;;3}11&% layer :
1. Probable Bedroc - \
Weathered \
Queenston Formation
101.9| Shale 102 1
7.0 |

End of Cone Test

* trace/some sand
trace gravel

** vater level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, %% ; Numbers refer to 5 o 5 (o) STRAIN AT FAILURE
Sensitivity 10




Ministry of
@ Transportation and
Communications

Ontario
Thizd Line Subvays RECORD OF BOREHOLE No 30 METRIC
wO __82-26025 LOCATION Co—ords: W 4 808 610.0, E 287 105.5 ORIGINATED B8Y __PD
DIST_4 Hwy__ GO-ALRT BOREHOLE Typg _Cone Test, 5-5 Auger COMPILED BY __ DD
DATUM Geodetic DATE 83 1031 CHECKED BY . Z
w  JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |Resistance pror NATURAL T
£2| 8 e dede el =T | Remarcs |
e w | 30| © 20 40 60 80 100 CONTENT z=
Gl 27| 2 o wp w  w/| 5u &
ELEV RIPTIO la|w| 2|25 & [sHEAR STRENGTH ——— 2 | GRAIN SIZE
DEPTH DESCRIPTION N EIEEE 85 S |o unconFined  + FIELD vane 1R conTent (vl 7 DISTRIBUTION
gz 5 | %9 | & [equck TraxiaL  x 1ap vane |WATER C NT (%) (%)
104.0 round Surface hid - w GR SA SI CL
0.0 —Asphalt. | *K
Silty Sand X e h
103.4 Loose to Compact /
0.6]  SIlty Clay (tL) <\ !
03,11 _* Hard 1 |ss | 83]23 cm| 103 d
0.9 Bedrock —
Weathered !
Queenston Formation

.2 Shale 2 SS 98123 em, |
.8 End of Borehole |

* trace/some sand
trace gravel

** water level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20

+3, x5 ; Numbers refer to 15 s (o) STRAIN AT FAILURE
Sensitivity 10




Ministry of
@ Transportation and
Communications

Ontano
Third Line Subvays RECORD OF BOREHOLE No 31 METRIC
WO _82-26025 LOCATION Co—ords: N 4 808 632.0, E 287 082.0 ORIGINATED BY _ PD
DIST__4 Hwy _GO-ALRT BOREHOLE Typg _Cone Test compiLep BY _ PP
DATUM Geodetic DATE 83 10 31 CHECKED BY S0 {2
o« w  |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W q | ReEsiSTANCE pPLOT pastic  NATURAL T
€2 | v Lmir € MoisTure LBUD | 0 REMARKS ,
= nw |20 @ 20 40 60 80 100 CONTENT LIMIT } 5 L
(o] o w : )| L 1 ) 1 w w W, oW &
2lwi w| o]k Z P L
LLEY. DESCRIPTION |2 g |2[85| & [svear strencTh b o | T3 | cram size
DEPTH = B 36| T |o UNCONFINED  + FIELD vaNE . y |oisTRIBUTION
gz 5 |89 | & [oquckrraxar  x Las vane WATER CONTENT (%) (%)
104.11 _ Ground Surface hid - w GR SA S CL
0.0 _Asphalt =1 | Kkk 104
103.5 Probable Sil_ty Sand ‘-
0. Blprobable Silty Clay (CL)|
103,1 * occ, shaly layers \
1.0 Probable Bedrock 103 \‘.\
102.7 *k ~d_
1.4 End of Cone Test

* trace/some sand
trace gravel

** Yeathered
Queenston Formation
Shale

***% water level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x5 ; Numbers refer to 155 5 (41) STRAIN AT FAILURE
Sensitivity 10
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Mistry of
@ Transportahon and
Communications

Ontario
MET
Ihied Line Subvays RECORD OF BOREHOLE No 32 ETRIC
w 82-26025 LOCATION Co-ords: N 4 808 650.0, E 287 063.0 ORIGINATED BY FD
DIST _4 HWY__ GO-ALRT BOREHOLE Typg _Cone Test, S-S Auger, BXL Core compiLED BY __ DD

DATUM Geodet ic DATE 83 11 01 CHECKED BY M: 1

« w  IDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, & | RESISTANCE PLOT NATURAL 5
4 J ::':IST“C MOISTURE tm‘;ﬁ =5 REMARKS
[ w | 20 @ 20 40 60 80 100 CONTENT 39 .
2ls $loE| z L1 fwp, w w]|5%
ELEV DESCRIPTION Tlel & | 2 |28 | © |SHEAR STRENGTH I — 2 | GraiN s1ZE
DEPTH |E1Z| S 8(23 % |o unconmnep  + RiELD vane TER TENT (5 y [DisTRIBUTION}
gz 5> | &Y | & |eQuck TRIAXIAL  x LAB VANE WATER CONTENT (%) (%) ;
104.4 Ground Surface htd 4 u GR SA S1 CL
0.0 — Aspbalr
Silty Sand 104 .
103.6 X ]
0.8 ss {o1 | T —]
— ]
103
_ Weathered | RC
Sound 2 927
BXL
Bedrock 102
Queenston Formation
Shale
RC
3 94%
BXL 101
00.7
3.7 End of Borehole

OFFICE REPORT ON SOH EXPLORATION

20

+3, x5 ; Numbers refer to 155 5 (o) STRAIN AT FAILURE
SOI\SNWH'y 10




Ministry of
@ Transportation and
Communications

Ontario
MET
Ihird Line Subumys RECORD OF BOREHOLE No 33 ETRIC
WO __82-26025 LOCATION Co—ords: N 4 808 630.0, E 287 059.0 ORIGINATED BY __PD
DIST_4 HwY __GO-ALRT BOREHOLE TYPE _Cone Test, S-S5 Auger COMPILED BY __DD
DATUM Geodetic DATE 83 10 31 CHECKED BY 50
o« w [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By | 3 |Resistance ot e
= w |$6| & 20 40 60 80 100 |7 cContent UMT | SO REmARKS [
9 z w Q: 1 1 L ) L Wp w WL oW &
ELEV. DESCRIPTION Slal gl 2128 & [SHEAR sTRENGTH —— 3 | GraiN size
DEPTH 5 21z|g 36| T |o UNCONFINED  + FIELD vaANE . y |PISTRIBUTION
|2 5 | &V | @ [oquck Triaxial  x tap vane |WATER CONTENT (%) (%)
04,2 Q%Mg_a(ce » ° o GR SA SI CL
0.0 silty Clay (CL) 'd e 104
trace/some sand R
trace gravel ¥,
103.4 Firm to Stiffoniy ‘
0 *Bedrock T — '
103.0 103 7 :
1.2l End of Borehole
* Weathered
Queenston Formation]
Shale
** water level
not observed
z
Q
-
<q
[- 4
Q
a
»
w
o
v
z
(o]
[ 53
(-4
o]
a
w
o
w
(9]
-
'
(o]
3 5. Numbers refer to 20
3,5 bers 15<-5 (%) STRAIN AT FAILURE
Sensitivity 10
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Mirnistry of
@ Transportation and
Communications

Ontano
Third Line Subvays RECORD OF BOREHOLE No 34 METRIC
WO _82-26025 LOCATION Co-ords: N 4 808 656.0, E 287 100.0 ORIGINATED By _ ED
DIST _4 HWY __GO-ALRT BOREHOLE TYPE _Cone Test, S-S Auger, BXL Core COMPILED BY bD
A,
DATUM Geodet 1c DATE 83 11 02 CHECKED BY ,4/(9;__ !
o w DYNAMIC CONE PENETRATION ‘
SOIL PROFILE SAMPLES W [ 2 |Resistance plot NATURAL E
2| v '€ Moisture MWD | - 8 | REMARKS
- w |30 @ 20 40 60 80 100 coNTenT LmT § 2 D g
Ol x w - L L 1 1 1 w w W, Sw &
2w > jokt r4 [ L
ELEV DESCRIPTION Zla|®w|2[858| & [sHEAR STRENGTH e 2 | crain size
DEPTH 5 EI 85 % o unconFNED  + FIELD vaNE . y |DISTRIBUTION
gz 5 [&° Z | quick TraxiaL  x 1aB vang |WATER CONTENT (%) (%)
104.4]  Ground Surface » : w 10 20 30 GR SA SI CL
0.0 — Asphalt_ T ] u—
Silty Sand - 104 P 4
103.8]  1ooge 1o £ ¥ - i
U. 0 51lty Clay Y = |
3.5! * Hard Z !
0.9 p|1 | ss | 45 \\ ;
103 ‘
2 | ss | 40 /> ° . 30 33 27 10| |
4| ‘
13 60 ———
Meathered P iw
Sound ;
Bedrock RC |
Queenston Formation 4 100% 101
Shale BXL
00,4

4.0 End of Borehole

* occ. shaly layers
trace/some sand
trace gravel

OFFICE REPORT ON SOIL EXPLORATION

+3, x5 ; Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




(2]

Ministry of
@ Transportation and
Communications

Ontano
. METRIC
Third Line Subuays RECORD OF BOREHOLE No 35
WO _82-25026 LOCATION Co-ords: N 4 808 700.0, E 287 083.0 ORIGINATED By _ PD
DIST__4 Hwy ___GO-ALRT BOREHOLE Typg _Cone Test, S-S Auger compitep sy _ DD

DATUM Geodetic DATE 83 11 o1 CHECKED avﬂ

SOIL PROFILE SAMPLES DYNAMIC CONE PENETRATION

& w
w I | RESISTANCE PLOT NATURAL -
- S5 3| 0 w0 eo oy | EEmm el oF | Remarcs |
9 5 - g QE z 1 1 1 ) 1 WP w W, 3; & .
ELEV DESCRIPTION =lg) g | 2|22 | & [sHear strencTH — GRAIN SIZE
DEPTH |ElZ] 8 36| % |o unconanen * FIELD VANEL oo ONTENT (% y [DISTRIBUTION
gz 5 |9 & [equck TRaxia  x 1as vane |W NT (%) (%)
104.3 GCround Surface dd - w GR SA SI CL
0.0 —4asphalt 1 ] %
Silty Sand e 104 .
103.7 Loose to Compact 4 .
0.6]  silty Clay (CL) )
103.2 * Very Stiff 1|55 | 28 .
1.1 Bedrock Z \\,
Weathered 103 L
—
1024 (szl;‘:izston Formation 2| ss 86 1/23 N
1.9 End of Borehole

* occ. shaly layers
trace/some sand
trace gravel

** yater level
not observed

OFFICE REPORT ON SOIL EXPLORATION

20
+3, x% ; Numbers refer to 15 5 5 (o) STRAIN AT FAILURE
Sensitivity 10




Ministry of
@ Transportation and
Communications

Qntario
IThird Line Subways RECORD OF BOREHOLE NO 43 METR'C
WO _82-26025 LOCATION Co-ords: N 4 808 696.0, E 287 010.5 ORIGINATED By DD
DIST _4 MWY___GO-ALRT BOREHOLE TYPE _S~8 Auger, BXL Core COMPILED BY __DP |
DATUM Geodetic DATE 83 11 14 CHECKED BY Soé/é
w DYNAMIC CONE PENETRATION
SOIL PROFILE sampies 1 | Lo oM T
<2z ] UMIT o it | £ REMARKS
= w |32 @» 20 40 60 80 100 CONTENT z= ’
9 a w - z ) 1 N N 1 Wp W w, Sw &
ELEV DESCRIPTION Tla| w225 & [sHEAR STRENGTH \ o , 2 | grain sizE
DEPTH EIEEE 8(2) S O UNCONFINED  + FIELD VANE ater conTent (¥ [PSTRIBUTION
?_: z L | &Y § ® QuUICK TRIAXIAL  x LAB vaNE | W NT (%) (%)
104.6 Ground Surface v - ‘! w GR SA SI CL
0.0 Probable Silty v
Clay (CL) .
occ. silty layers :
trace/some sand 104
3.7 trace clay
s
0.9 P
RC 103 ‘
Veathered _| 1 . 821
Sound
102
z Bedrock
o RC
2 Queenston Formation 2 98%
o BXL 101
2] Shale
a
>
w
8 RC 100
z 3 98%
(@] BXL
-
o
Q 99
w
o
w RC
O 4 100%
% BXL 98
RC
5 1002
96.7 BXL 7
7.9 End of Borehole
»

20

43, x5 ; Numbers refer to 15 5 5 (o) STRAIN AT FAILURE
Sensitivity 10




TABLE 1
DESCRIPTION OF ROCK CORE - THIRD LINE

iy R

_CORE _RECOVERY CORE DESCRIPTION
BOREHOLE
NUMBER DEPTH (m) ] DEPTH (m) DESCRIPTION
5 1.8 - 2,7 100 1.8 2.0 Shale, red (Queenston Fm), slightly weathered
- 4,0 100 2.0 4.0 Shale, red (Queenston (Fm), sound; 2.6 - 2.7 m, moderately weathered
zone
11 1.8 - 3.3 98 1.8 1.9 Shale, red (Queenston Fm), slightly weathered
.9 3.3 Shale, red (Queenston Fm), sound
12 1.4 - 2.9 100 1. 1.8 Shale, red (Queenston Fm), moderately weathered
- 4.4 95 1.8 4.4 Shale, red (Queenston Fm), sound
13 3.4 - 4.9 100 3.4 3.43 Shale, red (Queenston Fm), slightly weathered
3.43- 4.9 Shale, red (Queenston Fm), sound
14 1.1 - 2.6 80 1.1 1.7 Shale, red (Queenston Fm), highly weathered
- 4,1 98 1.7 2.1 Shale, red (Queenston Fm), slightly weathered
2.1 4.1 Shale, red (Queenston Fm), sound
24 1.2 - 2.4 56 1.2 2.3 Shale, red (Queenston Fm), moderately weathered
- 3.8 96
- 5.3 100 2.3 7.5 Shale, red (Queenston Fm), sound, containing approximately 5% silt-
stone layers
- 7 96
- 7.5 100
26 1.9 - 3.4 100 1. Shale, red (Qucenston Fm), highly weathered
- 4, 100 2. Shale, red (Quecenston I'm), sound




TABLE 1
DESCRIPTION OF ROCK CORE - THIRD LINE - continued

L S

__CORE _RECOVERY | CORE DESCRIPTION
BOREHOLE
NUMBER DEPTH (m) % DEPTH (m) DESCRIPTION
32 1.2 - 2.7 92 1.2 - 1.7 Shale, red occasional green (Queenston Fm), highly weathered
- 3.7 94 1.7 - 3.7 Shale, red (Queenston Fm), sound
34 2.4 - 4,0 100 2.4 - 2.5 Shale, red (Queenston Fm), slightly weathered
2.5 - 4.0 Shale, red (Queenston Fm), sound
43 1.1 - 2.7 82 1.1 - 2.8 Shale, red (Queenston Fm), slightly to highly weathered
- 4,2 98
- 5.7 98
- 7.2 100 2.8 - 7.9 Shale, red (Queenston Fm), sound, containing approximately 5% green
- 7.9 100 siltstone layers




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coorse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
' 2 3 48 10 20 30 4050 y5um 150um 300um 600um Ligmm  2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
100 ]]]] lIlﬂ 5Ium 106um ISOu'm 425pm J 850 um Z,OC.MM 4.75mm 13.2mm 26.5mm 53 Om 7S%mm
/JP—:;
Y Y N B e ”VL— o —
b s
90 v 74/ 10
80 20
/,_//_,LL 1 i ] _ I | .
70 30
1 __,7//_ . | _ I )
o 60 7 400
z 2
* s0 j 50
z / ] ) L 1 ] LEGEND z
= w é ‘BH  |SAMPLE SYMBOL =
78K 13 | 1 =
/ﬁ; .)L/_J . d41 =1 5
30 - - -~ 10
A% 26 | 2 |————
N = — e — — e - — —_ }-.-;. IR — R —————— e g
20 — 80
4 SN VO O N N | S - R
10 90
° ‘ __.__hoo
' 2 3 as 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 a A A L SR 17
MINISTRY SIEVE DESIGNATION ( Imperiol)
Ministry of FIG No 1
Q) T GRAIN SIZE DISTRIBUTION
/ Communications Sl LTY C |_ AY GO-ALRT
Ontario OCC SHALY LAYERS, TRACE/SOME SAND, TRACE OF GRAVEL THIRD LINE SUBWAYS




i

EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE 15 THE NUMBER OF B1OW
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIV

S REQUIRED TO CAUSE A STANDARD Simm O. D SPLIT BARREL
EN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST:
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND

$OILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS

CONTINUOUS PENETRATION OF A CONICAL STEEL POINT [ Simm OD 60° CONE ANGLE ) DRIVEN BY 475 )
THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH

0.3m

| ¢, tkpo)

0-12

12 -25 25-50 50 - 100

100 - 200 >200

DENSENESS:

COHESIONLESS SOILS ARE DESCRIBED ON

VERY SOFT

SOFT FiIRM STIFF

VERY STIFF MARD

THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

[N (BLOWS /0 3m)

0-5

5-10 10 - 30 30 - 50

>50

VERY LOOSE

LOOSE COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR 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

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 Q D), FOR MODIFIED RECOVERY, IS:

| roo %) 0-25 25-50 50 - 78 75 - 90 90 - 100
VERY POOR POOR FAIR GO0D EXCELLENT
JOINTING AND BEDDING :
SPACING 50mm 50~ 300mm| 0. 3m - Im im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wiDE VERY WIDE
BEODING VERY THIN THIN MEDIUM THICK VERY THICK

FIELD SAMPLING

$ S SPLIT SPOON T P THINWALL PISTON v kpa”
WS  WASH SAMPLE OS OSTERBERG SAMPLE €. 1
S T SLOTTED TUBE SAMPLE R C ROCK CORE C 1
B S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Ca |
€S CHUNK SAMPLE P M Tw ADVANCED MANUALLY <, m?/s
T W THINWALL OPEN F S FOIL SAMPLE H m
T, 1
STRESS AND STRAIN v %
v, kPa  PORE WATER PRESSURE o, kPa
1, 1 PORE PRESSURE RATIO o ko
4 ko TOTAL NORMAL STRESS T, kpa
o’ ko EFFECTIVE NORMAL STRESS c kpo
T kpa SHEAR STRESS ’ -*
o,.@ .0, kla  PRINCIPAL STRESSES < kpo
€ % LINEAR STRAIN ¢y -*
€,.€ € % PRINCIPAL STRAINS & kPo
E kpo MODULUS OF LINEAR DEFORMATION T, kPo
G ko MODULUS OF SHEAR DEFORMATION s, 1
n 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
P, kg/m’ DENSITY OF SOLID PARTICLES e 1,% VOID RATIO
7; kN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1,.%  POROSITY
P, kg/m’ DENSITY OF waTER w 1,%  WATER CONTENT
Y, kn/m’ UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
P kg/m’ DENSITY OF 5Ol w % uQuip umiT
Y  kN/n’ UNIT WEIGHT OF SOIL wy % PLASTIC LiMNT
2 kg/m® DENSITY OF DRY SOW wg % SHRINKAGE LIMIT
Yd kn/n® UNIT WEIGHT OF DRY SOIL t % PLASTICITY INDEX % - Wp
Bgr ka/m® DENSITY OF SATURATED SOIL | ! LIOUIDITY INDEX * "l' i J
Yot kN/m’ UNIT WEIGHT OF SATURATED SOIL P - w
P’ kg/m® DENSITY OF SUBMERGED SOIL lc ) CONSISTENCY INDEX: ‘l'
Y'  kN/m® UNIT WEIGHT OF SUBMERGED SOIL ®max 1,X  VOID RATIO IN LOOSEST STATE

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOIL

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

c\J
SENSITIVITY & ——
T'
e 1, VOID RATIO IN DENSEST STATE

o -
b ! DENSITY INDEX = 5Bt -o—
max = “min

D mm GRAIN DIAMETER
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