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ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

||
Ministry of -
Transpyortation MTO 307 22 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-22 10F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 565.9 E 335 601.8 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.06 - 2018.04.06 LATITUDE 43.047284 LONGITUDE -79.121990 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE pLOT{ NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
2lgl .| 8 [ZE| 2 N T — wp w w | 5 | craNsiZE
ELEV DESCRIPTION Ele| ¢ | 2 [2g| 2 [SHEARSTRENGTHKPa ——— DISTRIBUTION
DEPTH é 3 = > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
179.4 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  ASPHALT
0.2
SAND, trace gravel
Brown Gs 179
178.7 Moist
0.7 (FILL)
SAND and GRAVEL
Dense 1 SS 43 o
Brown
Moist 178
177.9] (FiLL °
1.5
SAND, trace gravel
177.5 Compact D 2| 88 | 24 o
1.9 Brown
Moist
(FILL)
. 177
Silty CLAY, trace sand, trace gravel
Very Stiff 3 SS 16 B— 0 0 49 51
Grey
Moist
4 | S8 19 176 o
175
5| SS 15 q
trace rootlets
AVA
174
6| Ss | 16 173 o
Wet
occasional wood fibre
172
7 SS 16 | 0 0 53 47
171
170.7]
8.7 Silty CLAY, trace sand
Very Stiff
Reddish Brown to Grey
Wet
8| ss | 21 170 5
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transpyortation MTO 307'22 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-22 20F3 METRIC
GWP#__ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 565.9 E 335 601.8 ORIGINATED BY _ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.06 - 2018.04.06 LATITUDE 43.047284 LONGITUDE -79.121990 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE pLOT{ NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =S| & < | Z2Z = O DISTRIBUTION
DEPTH 2|3 = > 8 8 < O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 &0 kNm3 |GR SA sI CL
Silty CLAY, trace sand
Very Stiff to Stiff
Reddish Brown to Grey 169
Wet
9 | SS 17 [}
168
167
10| SS 1 [¢]
Firm
3'.8
166
11 SS 2 H— 0 0 62 38
165
30
164
12| SS 11 e 0 0 50 50
163
13| SS 13 o
162
14 | SS | 100/ 161
Hard
\° AN ge)
160.2]
19.2]  SILTand SAND, some clay, trace ic1 160
gravel, occasional cobbels IER
Very Dense E
Reddish Brown BY
159.5 | Moist N o 3 10 o
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transpyortation MTO 307'22 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-22 30F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 565.9 E 335 601.8 ORIGINATED BY ES
DIST HWY _ QEw BOREHOLE TYPE__NW Casing COMPILED BY __MP
DATUM _Geodetic DATE 2018.04.06 - 2018.04.06 LATITUDE 43.047284 LONGITUDE -79.121990 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE pLOT{ NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & 2 |258| 2 |SHEAR STRENGTH kPa
DESCRIPTION =l s S < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 &0 kNm3 |GR SA sI CL
199 \(TILL) 0.075
END OF BOREHOLE AT 19.9m.
WATER LEVEL AT 5.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
CEMENT TO 0.07m THEN ASPHALT
TO SURFACE.
+3 % 3. Numbers refer to 15_$,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

. MTO 307-23 o
() Ve hion T

Ontario

THURBER
RECORD OF BOREHOLE No 18-23 10F 3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 641.2 E 335 603.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.19-2018.04.19 LATITUDE 43.047968 LONGITUDE -79.121829 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € W |RESISTANCE pLOT& NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
177.7 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? ASPHALT
’ SAND and GRAVEL some silt 1 SS 50/ o
Very Dense o125
Grey
Moist 177
(FILL)
o 35 48 17
2| 88| ez (SI+CL)
176.3|
1.4 Silty CLAY, some sand, trace rootlets
Stiff to Firm 176
zi:l;tBrown/Grey 3 ss 13 °
(FILL)
4 5 o
ss 175
5| SS 7 o
174
173.6)
4.1 Silty CLAY, trace sand, trace gravel
Hard to Stiff
Reddish Brown
Moist 173
6 SS 40 o
172
7 SS 13 e} 0 0 40 60
171
170
8 SS 13 o
169
9SS | 8 H—d 0 4 48 48
Wet
168
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 18-23 20F 3 METRIC
GWP# 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 641.2 E 335 603.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.19-2018.04.19 LATITUDE 43.047968 LONGITUDE -79.121829 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & w  |RESISTANCE pLOT& NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & 2 |25| @ |SHEAR STRENGTH kPa
DESCRIPTION =l s S < zZ> = 10— DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 @0 kN/m3 [GR sA sI cL
Silty CLAY, trace sand 4%9
Firm
Reddish Brown
Wet
167
1 ™ PH o
166 28
10| SS 4 o
165
30
164
11 SS 3 H o 0 0 62 38
163 i
2 ™ PH o
162
%9
161
12| SS 3 (o]
160
159.8|
17.8|  SILTand SAND, some clay, some 9
gravel, occasional cobbles IER
Very Dense E
Grey 1.0
Wet 1 1] 13| ss | 100/ 9
(TILL) k3 6200 159
| lal
Q.
14
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
Transpyortation MTO 307-23 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-23 30F3 METRIC
GWP# 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 641.2 E 335 603.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.19-2018.04.19 LATITUDE 43.047968 LONGITUDE -79.121829 CHECKED BY GRL
SOIL PROFILE SAMPLES [ | w [RENTANGEPLOT IRATION
w 3 { pLasTic  NATURAL LiQuUID [ = REMARKS
E2 9] MOISTURE - I
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & 2 |25| @ |SHEAR STRENGTH kPa
DESCRIPTION =l s S < zZ> = 10— DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page | - 20 40 €0 80 100 20 40 @0 kN/m3 [GR sA sI cL
19/{ 14| ss | e0 °
Casing refusal, switch to coring 1.9
gravel and cobbles (max. 100mm) from || .|’ 157
20.4m to 22.9m 19
| lal
a.
‘e 156
|
1
k¥ 155
q 15| SS 100/ o
| 0.275
| (@]
19 154
I§%
&3
11 [4.16 SS 100/ o
gravel and cobbles from 24.5m to B 0.125 15
25.9m IRy N
e
|l
14, 152
151.6) 17 | SS 100/ o
26.1 END OF BOREHOLE AT 26.1m. 0.200
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.8m,
SAND TO 0.2m THEN CEMENT TO
SURAFCE.
3 3. Numbers ref a
+3 %3, Numbers refer to 1585

Sensitivity

1o (%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 18-24 10F 4 METRIC
GWP#__ 2430-15-00 LOCATION _Welland River Bridge Replacement, MTM NAD83-10: N 4 767 139.8 E 335 646.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.21-2018.04.21 LATITUDE __ 43.043458 LONGITUDE -79.121369 _ CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT = — ~ | rewarks
w <C PLASTIC LiQuiD
= <£ o LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV |ld| w| 3 |25| © [SHEARSTRENGTHkPa
DESCRIPTION = s 23| & —0—i DISTRIBUTION
DEPTH 2|3 = > [38]| < [© UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
181.5 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0/ ASPHALT
0.2 SAND and GRAVEL
Very Dense to Compact 11 ss | 63 181 o
Grey
Moist
(FILL)
21 ss | 12 o
180.2
1.3 Silty CLAY, some sand, trace gravel
Very Stiff 180
Reddish Brown
Moist 3| ss | 17 o
(FILL)
179
4| ss | 18 o 0 0 44 56
88|
3.0 Stiff
5| ss | 12 o
178
e
4.1
177,
6| Ss | 15 o
176
7| ss | 15 o
175,
174
8 | ss | 20 | 0 0 34 66
173
9| ss | 26 172 o
Continued Next Page 20
+3,><3: Numbers refer to 15_¢,5

Sensitivity

1o (%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

/p) Yt of MTO 307-24 A
v Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 18-24 20F4 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 139.8 E 335 646.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.21-2018.04.21 LATITUDE 43.043458 LONGITUDE -79.121369  CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € W |RESISTANCE pLOT{ NATURAL - REMARKS
<C PLASTIC LiQuiD
= <£ o LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s S < ER = O DISTRIBUTION
DEPTH |3 F|1 >335 < | O UNCONFINED  + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 &0 kNm3 |GR SA sI CL
171.3]
10.2 Silty CLAY, trace sand
Very Stiff to Stiff 171
Reddish Brown
Moist
10| SS 15 o
170,
1 ™ PH 169 Q
4.2
+
68
11 SS 12 o
Wet
167,
7 1
14.8 Firm
12 8ss | 7 166 o 0 0 42 58
i]
165
2 ™ PH [¢]
164
i.Z
13| ss | 4 163 o
i.Z
162,
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transpyortation MTO 307_24 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-24 30F4 METRIC
GWP#__ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 139.8 E 335 646.2 ORIGINATED BY _ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.21-2018.04.21 LATITUDE 43.043458 LONGITUDE -79.121369  CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE pLOT{ NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =S| & < | Z2Z E O DISTRIBUTION
DEPTH § S = > 8 51 <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 @0 kN/m3 [GR sA sI cL
Silty CLAY, trace sand, trace gravel 14 | SS o
Firm
Reddish Brown
Wet 161
.6
160
159
S
22.9 SILT, trace clay
Dense 15| SS 33 o 0 0 91 9
158.1 Reddish Brown
234 \Wet Wi 58
Silty CLAY, trace sand, trace gravel
Very Stiff
Reddish Brown
Wet
157
156
16 | SS 15 H—d 0 0 49 51
155
possible cobbles
154
153
17 | SS 17 o
152
151.5]
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario

MTO 307-24 l-l

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 18-24 40F4 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 139.8 E 335 646.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__NW Casing/NQ Coring COMPILED BY __ MP
DATUM _Geodetic DATE 2018.04.21-2018.04.21 LATITUDE 43.043458 LONGITUDE -79.121369  CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € W |RESISTANCE pLOT& NATURAL - REMARKS
= 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV o |lmn| ¥ o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s S < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNim3 [GR SA sI cL
30.0 SILT and SAND, some clay, trace |9
gravel, containing cobbles &N
Very Dense -
Reddish Brown 119 151
Moist IEN
(TILL) 9
casing refusal, switch to coring IR
gravel and cobbles (max. 75mm) from 17
29.6m to 32.0m 1Y
Q. 150
191118 | ss | s8 o 5 31 44 20
149.1
325 END OF BOREHOLE AT 32.5m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.9m,
SAND TO 0.3m, CEMENT TO 0.1m,
THEN ASPHALT TO SURAFCE.
3 3. Numbers ref a
+3 % 3. Numbers refer to 1535




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

==
Ministry of -
Transpyortation MTO 307 25 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-25 10F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 090.2 E 335 660.7 ORIGINATED BY ES/ISP
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.10-2018.07.10 LATITUDE 43.043004 LONGITUDE -79.121229 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE pLOT{ NATURAL - REMARKS
I-I'_J 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ASPHALT (225mm)
0.2 Gravelly SAND, trace silt
Compact 1 GS o
Brown
Moist 180
(FILL)
1 SS 24 o
179.5)
1.3 Silty CLAY, trace sand, trace gravel °
Firm to Very Stiff
Brown
Moist 2| ss | 8 v 179 o
(FILL)
3 S8 6 No recovery
178
4 | SS 7 o
177
s|ss| o 176 °
s2 _ _ _ _
56
Soft 175
6 SS 3 | e | 0 0 33 67
occasional oxide staining
174
ZE.O
173.2]
7.6 Silty CLAY, trace sand
Very Stiff to Firm 173
Reddish Brown 7 ss % 0 0 46 54
Moist
172
8 | SS 6 o
Wet
171
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transportation MTO 307'25 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-25 20F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 090.2 E 335 660.7 ORIGINATED BY ES/ISP
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.10-2018.07.10 LATITUDE 43.043004 LONGITUDE -79.121229 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE pLOT{ NATURAL - REMARKS
I-I'_J 1% 5 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV &la & 3 |2a| 2 |SHEARSTRENGTHkPa AN DISTRIBUTION
DEPTH DESCRIPTION S|1S| £ | 5 [33]| < [o unconFNeD  + FIELD VANE Y )
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 &0 kNm3 |GR SA sI CL
Silty CLAY, trace sand 39'0
Stiff to Firm
Reddish Brown
Wet
170 o}
9 SS 0
o
i.O
169
1 ™ PH o
168
%5
167,
2 ™ PH
No recovery
166.3|
14.5 SILT and SAND, trace clay
Compact to Dense 1
Reddish Brown b
Wet
10| SS 27 o]
165
164
11 SS 32 o] 0O 40 56 4
163
12| SS 46 o
162
161.4
19.4 Silty CLAY, trace sand
Stiff to Firm
Reddish Brown to Brown 161
Wet
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 18-25 30F3 METRIC
GWP# 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 090.2 E 335 660.7 ORIGINATED BY ES/ISP
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.10-2018.07.10 LATITUDE 43.043004 LONGITUDE -79.121229 CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w  |RESISTANCE pLOTa NATURAL - REMARKS
|-|'_J 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & 2 25| 2 |SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION '3:': IR EREE: '<>E O UNCONFINED  + FIELD VANE Y )
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 @0 kN/m3 [GR sA sI cL
Silty CLAY, trace sand 13| SS 15 9
Stiff to Firm
Reddish Brown to Brown
Wet
160
14| SS 5 o
159
+
158
15| SS 6 o
157 %8
16| Ss 8 15 No recovery
56
155.5
25.3 SILT and SAND, some clay, trace 9
gravel I8
Dense E
Brown 1.9 155
Moist IER
(TILL) I3
y 17 | SS 48 o
154.3
26.5 END OF BOREHOLE AT 26.5m.
WATER LEVEL AT 1.8m UPON
COMPELTION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURAFCE.
20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

/p) Yt of MTO 307-26 A
v Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 18-26 10F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 040.3 E 335 665.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.11-2018.07.11 LATITUDE 43.042555 LONGITUDE -79.121177 __ CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE pLOT{ NATURAL - REMARKS
w <C PLASTIC LiQuiD
= <£ o LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s S < ER = O DISTRIBUTION
DEPTH |3 F|1 >335 < | O UNCONFINED  + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
178.7 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ASPHALT (200mm)
0.2 Gravelly SAND, trace silt R
Very Dense 1 GS
Brown
Moist 178
(FILL) 1| 8s | 50/ o
0.125
176.9) 177 e
1.8 Silty CLAY, trace sand, trace gravel 2| 88| 13 o
Stiff to Very Stiff VA
Brown to Dark Brown -
Moist
(FILL)
3 SS 15 0O 0 28 72
176
4 SS 13 o
175
174.6
4.1 Silty CLAY, trace sand, trace
organics, trace rootlets
Stiff to Very Stiff
Dark Brown
Moist 174
5 SS 17 D
173
6 SS 13 o
172
171
1 ™ PH o
Firm
.0
170
2 ™ PH o
169
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

==
Ministry of -
Transpyortation MTO 307 26 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-26 20F 3 METRIC
GWP# 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 040.3 E 335 665.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.11-2018.07.11 LATITUDE 43.042555 LONGITUDE -79.121177 __ CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL - REMARKS
I-l'_J %) < { PLASTIC 0 TURE vauo|
= o 22| 2 20 40 60 80 100 |™"  cogrenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
o |lgn| ¥ 2 |25| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION =l s S < E = 10— DISTRIBUTION
DEPTH =|3 Fl1>128 < | © UNCONFINED  + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 @0 kN/m3 [GR sA sI cL
Silty CLAY, trace sand
Soft +
Reddish Brown
Wet
168
7| SS 0 o
0
670, _ _ _ _ _ _ 167, 3
1.7 SILT, some sand
Reddish Brown
Moist
3 ™ PH o
166
o 3
13.3 Silty CLAY, trace sand
Firm
Reddish Brown 165
65
Wet
4 ™ PH o
164 c
$
) 8 | SS 2 o
Stiff 163
0.0
+
162
9 SS 3 (o]
161 iro
03 _
18.4 SILT, some sand, some clay, trace
gravel 10| 8S | 33 o 6 11 72 11
Dense to Compact 160
Reddish Brown
Wet
159
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transpyortation MTO 307-26 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-26 30F3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 040.3 E 335 665.2 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.11-2018.07.11 LATITUDE 43.042555 LONGITUDE -79.121177 __ CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE pLOTa NATURAL - REMARKS
w <C PLASTIC LiQuiD
= <£ o LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s S < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 &0 kNm3 |GR SA sI CL
1e86 [ 11| ss | 18 °
201 Silty CLAY, trace sand, trace gravel
Firm to Stiff o
Reddish Brown
Wet 158
12| SS 5 157 o
156
13| SS 5 o
155
154.8
23.9 SILT and SAND, gravelly IE3
Dense to Very Dense |14
Brown E
Moist 1 .01
(TILL) 1]
Hg1] 14| ss | 48 154
114
| 1o
Q.
114
. {1 153
occasional cobble 1]
152.7 ||| 75 [ SS [ 100/
26.0 END OF BOREHOLE AT 26.0m. 0.100
WATER LEVEL AT 2.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURAFCE.
20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 18-27 10F 3 METRIC
GWP# __ 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 690.4 E 335 601.8 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.12-2018.07.12 LATITUDE 43.048409 LONGITUDE -79.121919  CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € W |RESISTANCE pLOT& prere | NATURAL - - REMARKS
= <£ 6 LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV & la| & o125 Q |SHEAR STRENGTH kPa
DESCRIPTION =l s < ER = O DISTRIBUTION
DEPTH é S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
176.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ASPHALT (200mm)
0.2 Gravelly SAND, trace silt o
Dense 1 GS
Brown
Moist
(FILL) 176,
1 SS 32 o
175.5)
1.4 Silty CLAY, trace sand, trace gravel,
trace organics
Stiff to Very Stiff
Brown 2 SS 10 175 lo
Moist
3 SS 13 [
174
4 SS 18 [e
173
5| SS 6 172
171
6 SS 9 i 0 0 37 63
170
78S | 6 169 o
£7
68
8 SS 30 o
167
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 18-27 20F 3 METRIC
GWP# 2430-15-00 LOCATION Welland River Bridge Replacement, MTM NAD83-10: N 4 767 690.4 E 335 601.8 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.12-2018.07.12 LATITUDE 43.048409 LONGITUDE -79.121919  CHECKED BY GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE pLOT{ NATURAL - REMARKS
I-I'_J 1% 6 PLASTIC MOISTURE LiQuiD -
= o |25| 3 20 40 60 80 100 [™MT  conenr M| SO &
S|y w(=2] z | wp w w | 54 | cRANSIZE
ELEV olm| & 3 |2¢ © |SHEAR STRENGTH kPa AN DISTRIBUTION
DEPTH DESCRIPTION '3:': IR EREE: '<>E O UNCONFINED  + FIELD VANE Y )
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 60 kNim3 [GR SA sI cL
Silty CLAY, trace sand i‘,;1
Stiff to Firm T
Brown
Moist
166
1 ™ PH [¢]
%5
165
2 ™ PH [¢]
164
i.3
163
9 SS 0 Hed 0 5 52 43
4.0
+
162
10| SS 4 o
161
+
160 Q
11 SS 14
o
159
158.8|
18.1 SILT and SAND, trace clay, trace ic1
gravel, occasional cobbles IER
Very Dense E
Brown 11| 12| ss | 78 o
Moist IER o
(TILL) 41 58
| lal
Ik
157
Continued Next Page 20
+3 % 3. Numbers refer to 15_¢,5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 MTO-18426.GPJ 2017TEMPLATE(MTO).GDT 10/2/18

Ministry of
Transportation MTO 307'27 . l
Ontario THURBER
RECORD OF BOREHOLE No 18-27 30F3 METRIC
GWP#__ 2430-15-00 LOCATION _Welland River Bridge Replacement, MTM NAD83-10: N 4 767 690.4 E 335601.8 ORIGINATED BY ES
DIST HWY  QEwW BOREHOLE TYPE__ Hollow Stem Augers/NW Casing COMPILED BY __ MP
DATUM _Geodetic DATE 2018.07.12-2018.07.12 LATITUDE __ 43.048409 LONGITUDE 79121919 CHECKED BY___ GRL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT o REMARKS
w = { PLASTIC LIQuID [ =
= <£ o LmiT MOISTURE wr| E & &
= o |<E| @ 20 40 60 80 100 CONTENT zQ
S|y w(=2] z | wp w w | 54 | cRANSIZE
o |lmn| ¥ o125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION =S| & < |2 = ———— DISTRIBUTION
DEPTH =|3 = >3 5 < | © UNCONFINED  + FIELD VANE Y (%)
=z z |2°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page L « 20 40 60 80 100 20 40 &0 knm3 [GR sA sI cL
[a]]113]| ss | 78 q
o
T 156
| 1ol
a.
{114 14| ss | 67 of
Ik 155
1
o
19 154
1419 15 47 o
Dense s ss
|l
a.
! ‘b 153,
possible cobbles and boulders IEN No recovery
152.5 19 L nny
24.4 END OF BOREHOLE AT 24.4m. 0.025
BOREHOLE BACKFILLED WITH :
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURAFCE.
3 . 3. Numbers ref 2
4+, %3 umbers refer to 15_¢_5

Sensitivity 10

(%) STRAIN AT FAILURE




MTO 212-2

Tmmﬂ.:ﬁm Foundotion Dn’tgn
Ontaris ,
RECORD OF BOREHOLE No 2 1or1 METRIC
W.0, . 9311022 LOCATION ... N 4 7669034 £ 335619.1 ORIGINATED BY.DK ..
DISY B HWY QEW. . BOREHOLE TYPE _HS. Auger ) COMPILED BY __DK .
DATUM _Geodetie DATE 8309 01 CHECKED BY. PP
o DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, g RESISTANCE PLOT S TN [
sl.] [ol38] 2 L2 o o w e |7 <& THize | ™
ELEV DESCRIPTION Elglw 3 %E 'S |SHEAR STRENGTH kPa | T F SRAIN SIZE
SERTH I EIANEE Z1 % |0 UNCONFINED + FIELD VANE ) ¥
é‘s 2" 5 gg Q ® QUICK TRIAKIAL % 1AB vane  [VATER CONTENT (%) N %
180.9] Ground Surface n : . 20 40 B0 BO 100 20 40 60 kN/mifoR 5A St oL}
0.0 v es ] -
) EREZRIEL 180
Trace O o] s ¥ 58 [ Ko 0 1 52 4
SR
. 178
Siity Clay LR 4
Grey und Brown
CFn) 6 85| 2 178
715 ]| 8
174
1730 CYtst5
7.9 Sity Cioy ’ga
with Orgonie Inclusions :/’ R T 12
; <
Dotk Grey, Firm to Stff 4 A
170.7 4 170] 5 | 8 pombe] oganic foontent e 2.8%
10.2 y
,; / 170 408
:/ 17 ™ | PH
2 /: *B
Silty Clay to Clayey Silt :; { rra e 168 e s
f ‘
Firm to SU# ’;’ o
:/, 3] w | P 186 Bb 208
/’ 3
Grey and Reddish Brown ,::» k
. %
: ﬁ’ 14] 85 | 3
,/: 154 i
:;, 15w | PHY m
162.2 ) M ATie] ss 1
18.7 | End of Borehole

94 10 25
* GROUND WATER CONDITIONS

m'st(z)cx GROUND WATER

ELEVATION (Metres)

1 173.1

45 5, Numbaers rafer to
' Sensitivity

20
15~%~5 {%) STRAIN AT FAILURE
i




’ @m»‘&m . . | . MTO 212-3 | Foundafion Design

Ontaria
RECORD OF BOREHOLE No 3 1or1 METRIC
W.0, ..83-11022 LOCATION._........ N4 7670115 £ 335609.0 ORIGINATED BY DK
DIST B _HWY QEW . BOREHOLE TYPE .H.S. Ayger COMPILED BY DK ..
DATUM . Beodetic DATE 93,08 02 CHECKED BY...PE .
SOIL PROFILE SAMPLES | B | o | DIMANC CONE PENETRATION —
2u 5 RESISTANGE PLOT 53@1;{: sOSTURE  Liguio h% REMARKS
5 al=g| 21 2 s s ®w 1o | N ]34 &
o ]
ELEV z|&| w|3125] & [svear streneTH kpa ot | T F ] orAN siZE
DEPTH DESCRIPTION 221 E | S132] 5 |omcowmne e vane 5 |pisTRiBUTION]
2|z o, | O] & | ouok muxm o« e vave  WATER CONTENT (%) 3| (%) B
184.0] Ground Surface h ¢ o 20 40 60 B8O 100 20 40 60 kN/mior sA 81 oL}
0.0 Granulor Fil Zifes| - | PR
182.6  Grey, Compact 2| ss |13
1.4
IS5 4 \82
b100
Silty Glay
LA 55 & -
Troce Gravel and Organics 180
’ Greyish Hrown S{™ | M fpmt<] 204
Very Stiff RECRET 178
(P ) 176 - 120WPa
1749
v}
9.1 A 7 [ | e ‘
/ r 174
/)
f
“Siity Clay ,; {e s |17 -
i1
/
Firm to Very Stiff A 172
Als [ ss | s
Reddish Brown and Grey :/:
//’ p120kPo
169.8 o 170 .

14.2 } End of Borehole

» 93 09 02
Hole dry upon completion

3 5 Numbers refar fo 20
X S ensitivity isfgs (%) STRAIN AT FAILURE



file: 1-15-0689 lyon creek rd -- bh logs .gpj

Ministry of -
Transportation MTO 288-3 % Terraprobe
Ontario
RECORD OF BOREHOLE No 3 METRIC
G.W.P. LOCATION Coords: E:336485.8 N:4765782.8 ORIGINATED BY _ AF
DIST HWY _QEwW BOREHOLE TYPE HOLLOW STEM AUGERS COMPILED BY __sD

DATUM _GEODETIC

2015-12-7 - 2015-12-9

CHECKED BY _RA

SOIL PROFILE SAMPLES o DYNAMIC CONE PENETRATION
e I-I<_(,J RESISTANCE PLOT LQUID -
= w < | © LMIT = T REMARKS
15} S |22 | @ zQ &
ELEV |5 w| 2|25 g 20 40 60 80 100 wo | 28 | craNsze
DEPTH DESCRIPTION E g E ; 5Z | £ |SHEARSTRENGTH (kPa) o DISTRIBUTION
(m) e |2 = o | < O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
% s |© i @ QUICK TRIAXIAL X LAB VANE
174.9| GROUND SURFACE w 20 4 €0 80 190 30 kN/m’ GR SA sl CL
1746| 295mm ASPHALTIC CONCRETE
03 FILL, sand and gravel, trace silt, very
dense, brown, dry 1] 8s | 82
174.0
o —————— 174
1736 FILL, sand, trace gravel, compact, 2| ss 12
$S[reddish brown, moist A
FILL, silty clay, trace sand, trace
gravel, trace organics, firm to stiff, 3| ss 7 (o]
brown, moist 173
4 SS 6
172
5| ss | 6 = 4 4 36 56
6 SS 6 171
7 SS 9 170
162-; containing organics, black
“| SILTY CLAY, trace sand, trace
gravel, firm to very stiff, brown, moist 8| Ss 5 0167 32
169
9| TW | PH
168 —
10| ss | 6 167 1 07 54 39
1.8
+
166 =
11| T™W | PH —oH 20.0 07 55 38
165 o
+
12| ss | 7 164
+
163 -
13| SS 7 17 53 39
162
16
.‘-
14)ss | 7 161
160.2
147 160

Continued Next Page

+ 3’ X 3. Numbers refer to

Sensitivity

0,
@] 3% STRAIN AT FAILURE



Ministry of
Transportation ﬁ TQTNPWIW
Ontario
RECORD OF BOREHOLE No 3 2 of 3 METRIC
G.W.P. LOCATION Coords: E:336485.8 N:4765782.8 ORIGINATED BY _AF
DIST HWY _QEwW BOREHOLE TYPE _ HOLLOW STEM AUGERS COMPILED BY _sD
DATUM _GEODETIC DATE 2015-12-7 - 2015-12-9 CHECKED BY _RA
DYNAM NE PENETRATION
SOIL PROFILE SAMPLES 50) w RESIST!EN%% PLOT o pLasTic NATURAL | o
2z | UM MOISTURE g | &
- w §9 Q CONTENT ES REMARKS
ELEV 2% w | 2 o5 | 2 20 40 60 8 100 We w O CRAN STE
DEPTH DESCRIPTION E g ';L__ : 52 = | SHEAR STRENGTH (kPa) —o— DISTRIBUTION
(m) i 2 z o | £ O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
0 o |O y @ QUICK TRIAXIAL X LAB VANE
(continued) ? - 040 6 8 190 0 2 30 KN/m’ GR SA SI CL
SILT, trace clay, trace sand,
compact, grey, wet 15| ss | 28 o) 03898
159
158.7
62| gILTY CLAY, trace to some sand,
trace sand, trace gravel, stiff to very
stiff, brown to grey, wet
16 | SS 10 158
>+
157
17 | SS 10 e 4 14 49 33
156
18 | SS 3 155 (o] 12 56 41
>+
154
153
152.3
28| giLTY SAND, trace clay, compact to
very dense, brown, wet 11 152
19| SS 19
151
Dec. 07, 2015
Dec. 08, 2015
150
ISk 149
[[{{20] ss | 76 e} 0 62 34 4
148
‘gl
o)
g 147
Qo
®
3 __
8 146
% someclay |{[{] 21| ss 83
Z .
; .
= 145

Continued Next Page

+ 3’ % 3. Numbers refer to

Sensitivity

0,
@] 3% STRAIN AT FAILURE



Ministry of
ansport 8% Terraprobe

Transportation
Ontario
RECORD OF BOREHOLE No 3 3 of 3 METRIC
G.W.P. LOCATION Coords: E:336485.8 N:4765782.8 ORIGINATED BY _AF
DIST HWY _QEwW BOREHOLE TYPE HOLLOW STEM AUGERS COMPILED BY __sD
DATUM _GEODETIC DATE 2015-12-7 - 2015-12-9 CHECKED BY _RA
DYNAM NE PENETRATION
SOIL PROFILE SAMPLES i w RESlST'ACNCc% PLOT o NATURAL
W 2 pLASTIC pflciRE  LiQUID =
= w §5 S LM ConTEnT  LMIT ES REMARKS
ELEV 2 E w| 2|25 3 20 40 60 8 100 We w O CRAN STE
DEPTH DESCRIPTION | g E > 35 £ | SHEAR STRENGTH (kPa) ——o——i DISTRIBUTION
(m) x| 2 f o | £ O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
s a | O i @ QUICK TRIAXIAL X LAB VANE
(continued) @ w 0 40 60 80 100 10 20 30 kN/m® GR SA I CL
SILTY SAND, trace clay, compact to
very dense, brown, wet
144
1435 :
314| GRAVELLY SAND, trace clay, some Bl
silt, very dense, grey, wet °0
b 143
e 138/
°Q 22| S8 by5mm
>-otf
oQ 142
003
D
) 161/
?_-_Q_.- 23| SS beomm 141 e} 29 49 17 5
o6
D
R4 -
O
LAY
D" 140
o,
o] 24| ss [100/
00 75mm
;D Dec. 08, 2015
138.9 @ T | N wurvarvoms
36.0 25755 ][ 1007 \Dec. 09, 2015
15mm)

END OF BOREHOLE

Borehole filled with drill water upon
completion of drilling.

Borehole extended with a Tricone bit
below 29.0m.

Consolidation test performed on
TW11

file: 1-15-0689 lyon creek rd -- bh logs .gpj

0
+3, x 3. Numbersreferto 3% grpaN AT FAILURE
Sensitivity



.
2 E Golder Foundation Design
Associates

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

PROJECT  12.1111:0088 RECORD OF BOREHOLE No 13-04  SHEET 1 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765750.7 ;E 336512.4 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE July 9 to 11, 2013 CHECKED BY MM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
we| = - PLASTIC LIQUID
£zl 9 umr  MOISTWRE - Pl E 5 &
5 o |8 @ 20 40 60 80 100 CONTENT zQ
=R wlzg| z | we w w, | 5E | craNsizE
ELEV Bla| & | 3 [28] & |SHEARSTRENGTH kPa — o = | bisTRIBUTION
DEPTH DESCRIPTION <3| & | 5|38 £ |o unconrneD  + FiELD VANE Y %)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
174.5|  GROUND SURFACE - 20 40 60 80 100 20 40 60 kN/m® |GR SA Sl CL
0.0 Sand and gravel, some silt, trace
clay (FILL) 1 SSs 7
Loose to compact 174
Brown
Moist
2 SSs 14 40 44 13 3
| 73
1.4 Sand (FILL) 173
Compact
Brown 3 SSs 10 o
172.3 Wet
2.2 Silty clay, trace organics (FILL)
Firm 172
Grey 4 | SS 5 o
1715 Wet
3.0 Clayey ORGANIC SILT, trace 2%7
sand, trace rootlets oA _
Soft to stiff i 5| SS | 4 171 e oc- |0 4 4155
Dark grey to black =7
Wet a
2% 2
g": +->96
5 170 +
&%’
é/; 6 SS 2 116.5
247
a5
169.0 247 169 2
5.5 CLAYEY SILT, trace sand, trace +
gravel 2
Soft to stiff -
Grey
Wet
7 SS 1 168 o
2
+
3
167 -+
8 SS | WH o
166 i
+
1
+
9 | SS | WH 165 } }
R
+
2
164 -+
10| ss | 1 °
163 i
+
2
+
11| SS 1 162 ©
2
+ 2
161 I
12 | SS 1 | anca | 3 4 56 37
160
2
+

Continued Next Page
+ 3 X 3: Numbers refer to

0
e o 3% STRAIN AT FAILURE
Sensitivity



A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

PROJECT 1211110088 RECORD OF BOREHOLE No13-04  SHEET 2 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765750.7 ;E 336512.4 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE July 9 to 11, 2013 CHECKED BY MM
SOIL PROFILE SAMPLES | o w o [BYRAMIC SONE PENETRATION
i 3 pLasTic NATURAL - qup £ REMARKS
Q MOISTURE - T
= 0w 22| 3 20 40 60 80 100 [|UMT  Toonree  LMT) E @ &
o z =
=R wlzg| z | we w w, | 5E | craNsizE
ELEV tla| & | 2 |258| © |SHEARSTRENGTH kPa 2
DESCRIPTION |2 & = |1zg| E —o———i DISTRIBUTION
DEPTH g15 r > 8 5 < O UNCONFINED + FIELD VANE Y (%)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 6 80 100 20 40 60 GR SA SI CL
CLAYEY SILT, trace sand, trace +
gravel _
Soft to stiff 13| ss 159 o
Grey
Wet
158
Trace silt seams below a depth of
16.8 m. 14 | SS [¢]
157
2
b
1
156.2 i+
18.3 Sandy CLAYEY SILT, some 15 S5 156 leH 13 21 41 25
gravel (TILL) :
Hard B
Grey %
Wet 17
%
g 155
154.7 v
19.8 SILT and SAND, trace clay
Very loose to loose
Brown
wet 154
16 | SS 153 q 0 45 52 3
152
151
150
17 | SS o}
149
148.3
26.2 Silt, some clay, trace sand
Very loose 148
Brown
Wet
147
18 | SS o] 0 3 79 18
146
145.2
29.3 SAND, some gravel
Compact 145
Grey
Wet

Continued Next Page

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

PROJECT 1241110088 RECORD OF BOREHOLE No13-04  SHEET 3 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765750.7 ;E 336512.4 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __ AV
DATUM _Geodetic DATE July 9 to 11, 2013 CHECKEDBY MM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o RN R PLoT NATLRAL | Rewarks
i ¢ PLASTIC LiQuiD
= w |22] 9 20 40 60 80 100 [T NG Tl £ &
& |a i el p 4 & 8 . " w | 35 | oransize
ELEV o @ | 3 |28| & [SHEARSTRENGTHkPa — o = | bisTRIBUTION
DEPTH DESCRIPTION <3| & | 5|38 £ |o unconrneD  + FiELD VANE Y %)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
SAND, some gravel g
Compact
Grey
el 144
ss | 21
143
142
141.0 141
33.5 CLAYEY SILT, trace to some
sand 20| ss | 41 (R | 0 8 53 39
Hard
Grey
Wet
140
139.1
35.4 SAND and GRAVEL, trace to 139
some silt, trace clay
Loose
Brown
Wet
138
ss | 8 o 34 57 6 3
137
136.4
38.1 END OF BOREHOLE

AUGER REFUSAL
NOTE:
1. Depth to groundwater level

was not measured upon
completion of drilling.

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

PROJECT  12.1111:0088 RECORD OF BOREHOLE No 13-06  SHEET 1 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765798.4 ;E 336509.5 ORIGINATED BY _sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE June 18 and 19, 2013 CHECKED BY MM
SOIL PROFILE SAMPLES | | w |R e G SENETRATION
o NATURAL = REMARKS
weg,| < PLASTIC |\~ e LIQUID £
= 0w 22| 3 20 40 60 80 100 [|UMT  ogenr UMT| E & &
o z =
Sl w =gl z 1 — e w w | 54 | cransize
olap| & 2 |258| © |SHEAR STRENGTH kPa =
ELEY DESCRIPTION (Sl & | 2|2 = —o—— DISTRIBUTION
DEPTH <3| F | > [38| £ [o UNCONFNED  + FIELD VANE ¥ (%)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
174.9]  GROUND SURFACE - 20 40 &0 80 100 20 40 &0 kN/m® |GR SA SI CL
0.0 ASPHALT (200 mm) |
1744 CONCRETE (300 mm) 5
0.5 Sand and gravel (FILL)
Dense
Brown 174
Moist 1 SS 30 (¢}
173.4
1.5 Silty clay, trace sand, trace
organics (FILL) 2| ss 5 o
Firm 173
Mottled grey and brown
Wet
3 SSs 6 ©
172
4 | SS 4 o
Black staining below a depth of 171
3.8m. 5 SS 4 e— 0 2 33 65
6| ss | 7 170 ©
169.4
55 CLAYEY SILT, trace to some >96
sand, trace to some gravel
Stiff 169
Brown becoming grey below a
depth of 10.7
wperi-rm 7|ss| 6 o
168
>96
8| ss| 6 167 ©
>96+
166
9 | SS 4 e
165
2
+
2
+
10 | SS 2 164 o
Y 2
+ 2
163 m
11| SS 3 o
162
2
+
>96
Silt seams at a depth of 13.7 m. 161
12 | SS 8 [e]
3
160 +

Continued Next Page

+ 3’ X 3: Numpgr§ refer to
Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

PROJECT  12.1111:0088 RECORD OF BOREHOLE No 13-06  SHEET 2 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765798.4 ;E 336509.5 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE June 18 and 19, 2013 CHECKED BY MM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
wey, | < PLASTIC LIQuID
= Q MOISTURE - I
= o [22] 3 20 40 60 80 100 |UMT  conrenr UMIT| S O &
=R wlzg| z | we w w, | 5E | craNsizE
ELEV Bla| & | 3 [28] & |SHEARSTRENGTH kPa — o = | bisTRIBUTION
DEPTH DESCRIPTION <3| & | 5|38 £ |o unconrneD  + FiELD VANE Y %)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 89 100 20 40 60 kN/m* |GR SA SI CL
CLAYEY SILT, trace to some +
sand, trace to some gravel
Stiff
Brown becoming grey below a 3] 88 3 b 9 6 4540
depth of 10.7
wop o 159
R
+
2
+
158
14 | SS 3 o
157.1 >96+
17.8 SILT, some sand, trace to some 157
clay
Very loose
Brown
Wet 15| SS | WH e} 0 13 80 7
156
|~ ~
154.8 155
20.1 SAND, some silt, trace to some
clay
Compact
Brown
Wet 154
SS 17 o
153
152
151
Ss 18 o] 0 78 14 8
150
149
148
SS 15 ©
147
146
145.6
29.3
145

Continued Next Page

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

PROJECT 1211110088 RECORD OF BOREHOLE No 13-06  SHEET 3 OF 3 METRIC
W.P. 2177-08-00 LOCATION N 4765798.4 ;E 336509.5 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __ AV
DATUM _Geodetic DATE June 18 and 19, 2013 CHECKED BY MM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o |RESISTANGE PLOT NATURAL REMARKS
Yol g PLASTIC oisture  UQuD| £
5 o [22] 3 20 40 60 80 100 [“MT  contenr UMT[ S © &
2 & wlzg| z L we w w | 38 | cransize
olap| & i e O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION = L |z |z = —o—— DISTRIBUTION
DEPTH < Sl | S 38| < |© UNCONFINED  + FIELD VANE ¥ (%)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
SAND and GRAVEL, some silt,
trace to some clay
Very dense
Brown
Wet ss | 66 144 o
143
142
SS 190/0.15 ] 42 37 15 6
Split-spoon sampler bouncing. 141
140

139.5

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 1/8/15

35.4

AUGER REFUSAL
END OF BOREHOLE

NOTES:

1. Sand blown up inside auger to
a depth of 12.2 m (Elev. 162.7 m)
during drilling at a depth of

18.9 m (Elev. 156.0 m).

2. Water level inside auger at a
depth of 9.1 m below ground
surface (Elev. 165.8 m) during
drilling.

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



FUsfne (JH-AT-I7 6 QFFICE REPORY OM SO FREFLORATION

S6-an4d @ @ @

MTO 111-1

OECPARTRM WY GF WigRwAYS - OXTAMIQ E::% - w{‘);% - (\'}F S ﬁ 1

- LORD HOLE 3 . , -
MATERIALS & TESTING DIVISION = v OREHOLE NG FOUNDATION SECTION
son . 68-F-8 Lacarion @:BM. & Lyons Creek {Remp S-EW) Sta. 5 + k7 30.5" L& qmarep av " i
w e . 158-8h-3 BORING DATE Feb, 1, 1968 ‘ compEs Ay o ME

patum ... Sepdetda. ... someuoie teee  Dismond Drill - WX, AY Caaing, AXT Core CHECKED @Y . P

SOIL PROFILE SAMPLES | T e DINETRATION RESISTANCE i o T
e et e g et e e L IR #eIe% e S RSTIC LAY s WD
. H [ bk ok ) y
Bl (g g %0 o 80 B0 200 urescowtenro—x |2
ELEV Al e s @ | BHEAR STRENGTH RS ¥ “r » T 5%
) : bl [N A =
aﬁ;—{ DESCRIPTION igl .8 o 5 | C Unconfined ; B REmsass
H i3 Prole & \
(2206, L |t Fleld Vane WATER CONTENT % ¥ . .
568.0¢ Cround Levsl v B W 20 kGO0 p L g Br.52.54.00

?

0.0 Desiccated
{mettled brown to
grorbrown )

LOO 800 1200 1600 2000

S

{
I
!

;oo 3 } > P 0 127TVE

{\ ! H : ,“ SN -i B
ety stifi 5601 e : B s R BT N A & 3
: Py e vt ;
| I N i " : 2565
N =
i i A= i i
9520 L g 5 121
Lo <K ? |
Sty clay to clayey \f;s,,ak § | |
silt,trace of sand & i T et | | 126
I R S R g
cccasional gravel | i i 5 | 2
| 5.2,
{oceasionel sesms of | g ; i ;
, : : : i i
silt up to 2" thick 5301 SRR S S—
) Lo | E 126
throughout) g q ! . ; i,
P i i {
i ' q H

(grey-brown) A t : 3 |

Firm to s4iff A

£10.0 i 10

Sandy silt to silty

fine ssnd i §
|
;
|
[

cecasional boulders uy 500 - ' ' B A

ts 6 to 12" in sige 11z s IE .

below sbout elev.L77 ¢

03163 65

Compact o very dense

et
o
Y
o
-
<
S
i
H
i

wo b .
137 axr 1208 |

: ] % ; .
o ‘ g0 i i : O ) b N ]
hhB.0 ] Sl 18 AXT I 13% L 4} | [ i q4 % Sdrenn t farlure
120.0| Dolomitic Limestone ] !
ki Of Bedrock {soumd) 1008 ] X 1 2 i £
125.0]  find of DBorehole : L i i
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A& anan

GERILE AEFUMT CN nail FARPLORATION

@

MTO 111-4

CEPARTHMERY OF #iBRwHYS ~ DN FAND

MATERIALS & TESTING DIVIRTON

sop _E0-F-8
wp  108.6ha3
pavuwm Seadetlc

BOARING DATE

BORENMOLE

cocarion (Remp S-F0}  Sta. b » 03

RECORD OF BOREMOLE NO L
ST Bt

FOUNGATION SECTICRN

22, LS

ORIGIMATED By

£

TYBE

e Fub, 19, 19683

TOMPBILED BY

amond Drill - NY, 1

Casing - ASY Cove

CHECKED BY

G0 PROFEE GAMPLES ; DT MART BT METHRAT: [ RoIRITVRNENY " TN 4
. A LS St w ] BLOWS FODT e B AT LBt -
‘ & Pa ol d 4‘~ e WATER COMTENT -
i Lo [ b S S S, & 7
] § & 1w § janEan sTaencTe “p " wy R
SEC L derion el B f w | o Unoontined e 5 mewams
DEPTH | - SR + Field Vene )
: S S L S S \ . WATER CONTENT % g
v i [ s = I 2 ~ . , "o _
562,59 Oround Level - ® LpO B0 1200 1600 2000 20 Lo 50 peF kA
0.0 0rganic clayey silt. ; %Gq i ; i . L T T ==
' LA i ‘ - | :
{*lack) 41 0IW R | s - ; ; | :
L P G A ! | i o . 13,
. Very soft to seft LI SR .3 ; : : | Lo Org. 13.3%
: i . i i
553.5, LT B S B . 4 Sib ! ; : 5
8 3ilty clay to clayey g L T zwﬁ 520 \ P ‘ ; i : i 120
/ ; S 5i ; | i
5i1t, trace of sand 4 | . S * B ; % :
LOAE LT ; i j | |
and occasional gravel . ; : i a7 i ; 3
. \ ‘ * ? e 122
9] H #hoE -
{grey-brown} Zhot - oo ‘? R -
.2 ; :
: | «
. . ipa | +B.3 | ‘
Firm to stiff ! : ; ‘ 125
: BB 1z
5301 4 - ‘ ; —
: 1o I L
516.0; - ,
h6.0. . .
| Sandy siit to silty : .
! - T e !
fine sand, cecasionall Y i “"3'; siof. . ‘ ) T S — —
boulders up to &-12" ¢ i ‘ ! ’ i
in size below sbout 5 | |
i H . H H H .
b by : i i ; ® #r.0,52.19
elev. 482. i 12 éos 00 o A4 ; - e £3.76,01.5
; | : | :
N T R %
f L % % |
f2alss | Lop ! | |
Compact %o dense, i : i ! ; ! i :
j ; s i i : ; i :
P .36 » § i
i ok i 4 H
£t i i !
i : % : ;
i L 3 | : ; ‘
} | % ! f ,
" i [ s N S ; L L - —
i ! : ! ; i
i ! [ | ;
! ! : ! i
! ' ! : H ]
|
! L Lo : . : b I
i | i H i i !
,, ! i ’ ! | : -
| | ‘ :
' i i : It ! |
| ‘ | |
55 : LSV e T T ;
70 et omitic imestone ARE ‘ i
o L otonr : o i :
o.0 Bedrosk E‘saun.;, BN ; - o i :
i 4, i
117.0 | End of Borehole ‘ 159~ <4% Srrpin 1o
; | Bho SICT S 05 IS S
: : ;
i i !




A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 12/15/14

PROJECT  12-4111-0088 RECORD OF BOREHOLE No 13-07  SHEET 1 OF 3 METRIC
G.W.P._ 2177-08-00 LOCATION N 4765574.3 ;E 336686.4 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE July 4 and 5, 2013 CHECKED BY MM
SOIL PROFILE SAMPLES | | w |R e G SENETRATION
i 2 pLasTic MTURAL Ui £ | REMARKS
E2] o umir  MOISTURE - “rurl E F &
5 o 28| @ 20 40 60 80 100 CONTENT zQ
=R wlzg| z | we w w, | 5E | craNsizE
ELEV tla| & | 2 |258| © |SHEARSTRENGTH kPa 2
DESCRIPTION |2 & = |1zg| E —o———i DISTRIBUTION
DEPTH g15 r > 8 5 < O UNCONFINED + FIELD VANE Y (%)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
174.2|  GROUND SURFACE - 20 40 &0 80 100 20 40 &0 kN/m® |GR SA SI CL
0.0 ASPHALT (225 mm) 174
0.2 Sand and gravel (FILL)
8ompact 1] 8s | 14 o
rey
Tos Mot T T
ilty san
Loose 2| Ss 8 173 [} 3 7324 0
172.8 Brown
1.4 Wet
Silty clay, some sand, trace 3| ss 6 o
gravel, trace organics, trace
rootlets to a depth of 2.1 m (FILL) 172
Firm
Grey
Wet 4 SSs 5 o
171
5| SS 5 o
170.1
4.1 SILTY CLAY to CLAY, trace sand, 170
silt seams throughout
Stiff
Brown and grey
Wet 6 | SS 9 v Fe— 0 2 27177
N 169
168
7| SS 10 [}
167.0 167
7.2 CLAYEY SILT, trace sand, trace
gravel
Stiff
Brown becoming grey below a
depth of 10.7 m 8 SS 10 °
Wet 166
165
9| SS 9 ke
164
10| SS 5 e
163
>96+
>96
162
11| SS 3 o
161 1
2
+
12| SS 5 o
160
2
+

Continued Next Page

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 12/15/14

PROJECT 1211110088 RECORD OF BOREHOLE No 13-07  SHEET 2 OF 3 METRIC
G.W.P._ 2177-08-00 LOCATION N 4765574.3 ;E 336686.4 ORIGINATED BY sB
DIST Central HWY _QEW BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers COMPILED BY __Av
DATUM _Geodetic DATE July 4 and 5, 2013 CHECKED BY MM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT - REMARKS
we, | < PLASTIC
E2l S LMt MOISTURE [ A
5 o |8 @ 20 40 60 80 100 CONTENT zQ
2s uwlzg| z | " S | GRANSIZE
ELEV olap| & 2 |238| 2 |SHEARSTRENGTH kPa . o . = DISTRIBUTION
DEPTH DESCRIPTION S|3| % | 5 [38] g |o unconrmeD  + FiELD VANE Y %)
== Z [Z£°| @ |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 20 GR SA SI CL
CLAYEY SILT, trace sand, trace 159 +
gravel
Stiff
Brown becoming grey below a 3] 88 5 °
depth of 10.7 m
Wet
2
158 m
i
14 | SS 3 157 o
2
mn
1
156 +
15| SS 3 e
155 ]
2
+
154
153
16 | SS 2 o
152 7
+
2
+
151.1
23.1 SILT, trace to some clay, trace 151
sand
Loose to compact
Brown
Wet
150
17 | SS 5 o 0 3 85 12
149
148
147
18 | SS 15 o
146
145
144.3

Continued Next Page

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



A

Foundation Design

PROJECT _ 12-1111-0088

G.W.P.

DIST

2177-08-00

RECORD OF BOREHOLE No 13-07

N 4765574.3 ;E 336686.4

SHEET 3 OF 3

METRIC

ORIGINATED BY _sB

Central HWY _QEW

DATUM _Geodetic

BOREHOLE TYPE_ 108 mm 1.D. Continuous Flight Hollow Stem Augers

COMPILED BY __Av

July 4 and 5, 2013

CHECKED BY MM

GTA-MTO 001 T:\PROJECTS\2012\12-1111-0088 (URS, VARIOUS STRUCTURE REPLACEMENT, QEW)\LOG\12-1111-0088.GPJ GAL-GTA.GDT 12/15/14

AUGER REFUSAL
NOTE:

1. Water level inside auger at a
depth of 5.1 m below ground
surface (Elev. 169.1 m) upon
completion of drilling.

DYNAMIC CONE PENETRATION
SOIL PROFILE x 4 |RESISTANCE PLOT - - | remarks
=2 £ I
g |e g [S6] 8] 2 o @ w o |0 20| ot
flulw |3 |2E] 8 We S 4 | GRAINSIZE
ELEV & o | B 2 |g2g| 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION <3| & | 5|38 £ |o unconrneD  + FiELD VANE Y %)
== z [£°| @ |e® QUCKTRIAXIAL X REmOULDED WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 20 GR SA Sl GL
29.9 Silty SAND, trace to some gravel, 144
trace clay
Loose
Grey
Wet a 6 71 22 1
143
142.0 142
322 END OF BOREHOLE i

+ 3’ X 3: Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE



file: 1-15-0689 tee creek rd -- bh logs.gpj

MTO 289-1

Ministry of
Transportation ﬁ Terraprobe
Ontario
RECORD OF BOREHOLE No 1 METRIC
G.W.P. LOCATION Coords: E:336743.2 N:4765557.5 ORIGINATED BY _sb
DIST HWY _QEw BOREHOLE TYPE _ HOLLOW STEM AUGERS/CASING AND WASH BORING COMPILED BY __HA
DATUM _GEODETIC DATE 2015-11-23 - 2015-11-25 CHECKED BY _RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘D w | RESITANCE PLOT Lu .
- w | 25| S UMT| = | REMARKS
S| 3 (ZE| 2 0 40 60 80 Efm &
ELEV T bl ow < |28 g 2 Wi = GRAIN SIZE
DEPTH DESCRIPTION | g E : 35 £ | SHEAR STRENGTH (kPa) ——o——i DISTRIBUTION
(m) i 2 z o | < O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
0 o | O iy @ QUICK TRIAXIAL X LAB VANE
@ o
174.3| GROUND SURFACE 0 4 60 80 GR SA sl CL
178; 165mm ASPHALTIC CONCRETE 174
| FILL, gravelly sand, trace to some 1| AS -
silt, trace clay, dense, brown, dry
2 Ss 39 43 42 12 3
9| 173
14 f
170 7 FILL, sand, trace silt, loose, brown, -
16| \moist 1 3| ss 6
FILL, silty clay, trace sand, trace
gravel, firm to stiff, brown, moist to wet 172 sampler wet at
4] ss| 6 2.3m
5| ss | 11 171 — 0 2 38 60
some organics_gre_y 6|ss 5
169.9 ' 170
441 sILTY CLAY, trace sand, firm to stiff,
grey, moist to wet 7 | ss 4
8 Ss 5 169 ©— 0 1 47 52
9 | TW | PH 168
4
167
24
10 | SS 5
166
434
1
1] Tw | PH 165 0359 38
44
164
+2.
12| SS 6 0 3 58 39
163
422
4+
13| TW | PH 162
14
161
+z.1
14| sS 7 | 14 50 45
160
28
Continued Next Page o
+3, x 3. Numbersreferto 3% grpa AT FAILURE

Sensitivity



Ministry of
@Trans;}:mation ﬁ Terraprobe

Ontario
RECORD OF BOREHOLE No 1 2 of 3 METRIC
G.W.P. LOCATION Coords: E:336743.2 N:4765557.5 ORIGINATED BY _sb
DIST HWY _QEw BOREHOLE TYPE _ HOLLOW STEM AUGERS/CASING AND WASH BORING COMPILED BY __HA
DATUM _GEODETIC DATE 2015-11-23 - 2015-11-25 CHECKED BY _RA
DYNAM NE PENETRATION
SOIL PROFILE SAMPLES i . w RESIST!EN%% PLOT o pLasTic NATURAL | o
2z | UM MOISTURE g | &
- w §9 Q CONTENT ES REMARKS
ELEV 2% w | 2 o5 | 2 20 40 60 8 100 We w O CRAN STE
DEPTH DESCRIPTION E g ';L__ : 52 = | SHEAR STRENGTH (kPa) —o— DISTRIBUTION
(m) i 2 z o | < O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
0 o |O y @ QUICK TRIAXIAL X LAB VANE
(continued) ® u 0 40 60,,8 190 02 30 kN/m’ GR SA sl CL
SILTY CLAY, trace sand, firm to stiff, + Nov. 23. 2015
grey, moist to wet 15| ss R 159 .
) Nov. 24, 2015
158
IS
16 | SS 5 O
157
e
e
156
17 | SS 6 k d 2 4 55 39
19
155 t
15
18 | SS 8
154
+1.
16
153 +
152
19| SS - (o]
151
150.5 ot
238
SILT, trace clay, trace to some sand,
dense, brown, wet
150
149
20 | ss 40 e 03 9 7
148
147
146
o1 | ss 148/ Nov. 24,2015
1332 250mm)| 145 Nov. 25,2015
*”| SANDY GRAVEL, containing cobbles
and boulders, very dense, grey, moist |
to wet o

file: 1-15-0689 tee creek rd -- bh logs.gpj

Continued Next Page
+ 3 % 3. Numbers refer to

3%
o @] STRAIN AT FAILURE
Sensitivity



Ministry of
Transportation ﬁ Terraprobe
Ontario
RECORD OF BOREHOLE No 1 3 of 3 METRIC
G.W.P. LOCATION Coords: E:336743.2 N:4765557.5 ORIGINATED BY _sb
DIST HWY _QEw BOREHOLE TYPE _ HOLLOW STEM AUGERS/CASING AND WASH BORING COMPILED BY __HA
DATUM _GEODETIC DATE 2015-11-23 - 2015-11-25 CHECKED BY _RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i . W | RESISTANCE PLOT pLasTic NATURAL | o
2z | UM MOISTURE g | &
- w §9 Q CONTENT ES REMARKS
ELEV 2% w | 2 o5 | 2 20 40 60 8 100 We w O CRAN STE
DEPTH DESCRIPTION E g ';L__ : 52 = | SHEAR STRENGTH (kPa) —o— DISTRIBUTION
(m) i 2 z o | < O UNCONFINED + FIELD VANE | \WATER CONTENT (%) Y (%)
0 o |O u @ QUICK TRIAXIAL X LAB VANE
(continued) @ w 0 40 60 80 100 10 20 30 kN/m® GR SA SI CL
SANDY GRAVEL, containing cobbles P
and boulders, very dense, grey, moist )°.'_Q> 22 | RC 144
to wet o 23 | RC
b Q]
>l 24| RC
o[-
100/
Po. 251 S8 Loomm 143
- @
003
D
R4 -
OQ 142
198 > X765 A 55 4 007
75mm)
END OF BOREHOLE
Borehole filled with drill water upon
completion of drilling.
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Peizometer 6 (Peto, 1972)

Borehole 6

Ground Surface elevation 592.04
Top of bedrock depth 407 ~4"
" " " elevation 551.71
B X L core was recovered from 40'-4" to 55"=5" and is describ=-
ed as follows. : ‘

40"-4"-42"4" Grey Dolomite, Genereally sound with some slight

weathering.

42"-4"-46"~4" Grey Dolomite, sound. At 43"-4" lost some
drilling water, no evidence in the core.

46" ~-4"-55"5" Grey Dolomite, Generally sound with vuggy texture,
porous rock with water worn cavities up to 1"X%"X%". some

brown and white crystals in cavities probably calcite.

Piezometer 7

Ground surface elevation = 593.00

Continuous 3" diatmeter shelby tube samples were taken with=-
in the upper reddish silt stratuen from 15'-17', 17'-19' and
19'=-21'. A piezometer was installed at 19 feet and sealed
within the upper silty clay stratum.

The water level within the supper silt stratum has been
establised at 6ft. 6 in. ‘

Piezometer 8

Ground surface elevation - 592.34

Continuous 3" diatmeter shelby tube samples were taken within
the lower reddish silt stratum from 30'-32', 32'-34' and
34'-36', A piezometer was installed at 34ft 6in. and sealed
within the lower sily clay stratum. The water level within
the lower silt stratum has been established at 1l1ft 6in. A

. gradation curve of this stratum is attached.



O GOLDER

golder.com



MOVING
FORWARD

(@] o]

2Y
V3.9.2

REGIONAL MUNICIPALITY OF NIAGARA
SOUTH NIAGARA FALLS WASTEWATER SOLUTIONS

Geotechnical Investigation

Preliminary Geotechnical Investigations —
Preferred WWTP Site and Trunk Sewer

South Niagara Falls Wastewater Solutions
M ici hed ‘C’Class E i I A

27

















































































































































































































































































	Appendix V3.9 Geotechnical Investigations
	V3.9.1 Geotechnical Baseline – Study Area
	Table of Contents
	1.0  Introduction
	2.0  Project and Site Description
	3.0  Sources of Information
	4.0  Site Geology and Subsurface Conditions
	4.1  Regional Geology
	4.2  Subsurface Conditions
	4.2.1  Fill
	4.2.2  Cohesive Layer
	4.2.3 Non-cohesive Layer
	4.2.4 Bedrock Conditions
	4.2.5  Groundwater Conditions


	5.0  Conceptual Design Considerations
	5.1  Wastewater Treatment Facility Foundations
	5.2  Trunk Sewer System
	5.2.1  Tunnelling Installations
	5.2.2  SHAFT DESIGN and CONSTRUCTION CONSIDERATIONS


	6.0  Recommended Geotechnical Investigations During Design Phases
	6.1 Data Gap
	6.2 Geotechnical and Hydrogeological Program

	7.0  Closure
	Figures
	Appendix A - MTO Boreholes

	V3.9.2 Preliminary Geotechnical Investigations – Preferred WWTP Site & Trunk Sewer
	Table of Contents
	1.0 Introduction
	2.0 Field and Laboratory Works
	2.1 Geotechnical Boreholes and Field Testing
	2.2 Geotechnical Laboratory Testing

	3.0 Subsurface Conditions
	3.1 Pavement / Topsoil / Fill Material
	3.2 Silty Clay
	3.3 Clayey Silt Till
	3.4 Sandy Gravel / Sand / Silt and Sand / Silt
	3.5 Clayey Silt (Residual Soil)
	3.6 Bedrock
	3.6.1 Total Core Recovery
	3.6.2 Solid Core Recovery
	3.6.3 Rock Quality Designation
	3.6.4 Fracture Index

	3.7 Groundwater Conditions

	4.0 Geotechnical Interpretations and Recommendations
	4.1 Overview of Subsurface Conditions and Recommended Geotechnical Parameters
	4.1.1 Overview of Subsurface Conditions
	4.1.2 Recommended Design Parameters for Soil and Groundwater
	4.1.3 Cobbles and Boulders

	4.2 Frost Depth
	4.3 Seismic Site Classification
	4.4 Trunk Sewer Installation with Trenchless Method
	4.5 Sealed Shafts
	4.5.1 Lateral Earth Pressure
	4.5.2 Uplift Pressure

	4.6 Wastewater Treatment
	4.6.1 Foundations
	4.6.2 Yard Piping
	4.6.3 Excavation and Dewatering
	4.6.3.1 Trench Boxes
	4.6.3.2 Pipe Support and Bedding
	4.6.3.3 Backfilling


	4.7 Issues and Data Gaps

	5.0 General Comments and Limitations of Report
	Drawings
	Appendices
	Appendix A: Explanation of Terms Used in the Records of Boreholes
	Appendix B: Grain Size Distribution Curves and Atterberg Limits Test Results
	Appendix C: Results of Rock Unconfined Compressive Strength Tests
	Appendix D: Photographs of Rock Core
	Appendix E: One-Dimensional Consolidation Test
	Appendix F: Tunnelman's Ground Classificaiton and Probable Working Conditions







Accessibility Report





		Filename: 

		Vol 3.9 - Geotechnical Investigations.pdf









		Report created by: 

		CJW



		Organization: 

		







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 1



		Passed manually: 1



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



