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5374 Sty SANA c.iiiiiiiiiece e b e et rt e s taesaaeerreenaeenns 69
5.37.5  Groundwater CONAITIONS .......eeuiiuiiriieieentientie ettt ettt ettt et sbeeseeesieesaeeens 69
5.38 Highway 11/17 EBL, Sta. 19+190 to 19+330 (Appendix AM) ......ccccoevvrvenieeierereennene 69
T 178 B € 15 1 ) - 1 PP 69
S5.38.2  PRAL.ciciiiiiecee et e st e et e e b et e e ta e e raessaeenbeanbeereeneenns 69
5.38.3  Sand to Silty Sand ......c.ccovieiieiiiiiieiieeesee e sraesereeareens 70
5.38.4 Sttt et e e be e be e ta e tb e e b e eabeebeeetaestaeeaneens 70
5.38.5  Groundwater CONAItIONS ..........cccuiieiiireiiieeitieeciieecteeeeieeeereeereeeeireeebeeesreeesereeeaeeenes 70
5.39 Highway 11/17 EBL and WBL, Sta. 19+670 to 19+690 (Appendix AN) .........cceeeverennnne 71
T 1 N € 15 1 ) - 1 PP 71
5.30.2  OrANIC SOUIS....ccoiiiiiiiieiieierie et ere et ere et e ae s v e et e ebe e bt e tbeeebeerbeesbeereesaaesraeenreans 71
5.39.3  SANA Fill ceoiiiiiiiiice ettt e et e b e e e ta e etaeeenraeenes 71
5.39.4  Sand to Silty SAnd ........cocoiiiiiiiiiii e 72
5.30.5 St ittt sttt et e e raeanbeenbeenseetaentaennnenns 72
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5403 SANd Fill coooiiiiececeeeeee et st eestaesraesane e 73
S04  SANA...eiiiiiiiiicie et s e b e b e bt et e eb e e b e erbeebeebaenraenanenes 73
5.40.5  Silt to Silt and SANd.......cccveiiiiiiiiieiieeee et sraeeareens 74
S5.40.60  SIIEY ClaY..coiiiiiiieeie ettt ettt ettt e e e e veeabeeveebe e baestaeerbeesbeebeesteestaesane e 74
5.40.7  Groundwater CONAItIONS ..........cccviieiiireiiieeitieeereecreeeeeeeeteeereeestreeeveeestaeesereeereeenes 75
5.41 Highway 11/17 EBL and WBL, Sta. 20+860 to 20+880 (Appendix AP).......cccceveveeennne 75
I I R € 1< 1 ) 1 RSP TPTPRR 75
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SA13  SANd Fill coooiiiiicccce e ettt e ete e s tneeane e 76
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BT T 3 1 USSR 76
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 10+580 05R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 143.9 E 204 586.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.12.03 - 2014.03.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace to some gravel, trace 1] GS o
silt
Very Dense 2 | GS [}
Brown
Frozen 233
(FILL)
1 Ss 88
Q
232.3
14 SAND, some silt to silty, trace
Eravel,ttraée clayt I+ 232
oose to Compac 2| ss | 27 q
Brown
Frozen to 2.2m
Wet
3 Ss 6 o 0 65 35
231 (Si+CL)
Brown to Grey
4 Ss 12 o
230
Grey N 229
15| ss| 7 9
z 228
with thin silt seams
6 Ss 12 o
227
226
7 Ss 12 o}
225
224.5
9.1 SILT, trace to some sand, trace clay
Loose to Compact 8 ss 14 °
Grey
Wet 224

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 10+580 05R 20F2 METRIC
WP#  647-89-00 LOCATION N 5422 143.9 E 204 586.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.12.03 - 2014.03.15 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o . 4 |RESISTANGE PLOT T I [
> MOISTURE - T
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, trace to some sand, trace clay
Loose to Compact
Grey
Wet
223
9| ss | 15 b 0 8 8 4
222
10| ss | 9 o
221
220
1| ss | 12 o
219.3
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 6.0m AND
WATER LEVEL AT 5.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.3m,
THEN CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE B1

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 B 4
90 f
80 /
70 /
60
50
40 ‘
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 10+580 05R 2.59 231.08
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE B2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
L Ll Ll I L

100

90

80

70

60

50

40

30

20

10

: L

0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10 100

SILT and CLAY FINE

| MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL
®

BOREHOLE
10+580 05R

DEPTH (m)
10.97

L
AR
THURBER

ELEV. (m)
222.70




MINISTRY OF TRANSPORTATION, ONTARIO

PROP. HWY 11/17 WBL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

.‘ .

] |

|
| 104580 Q5R

PROP. HWY 11/17 EBL

‘ ]

[@] [@] o o o
© N~ 00 (0] O
0 n o] n ©
+ + + + +
o o o o (@]
5 0 5 10m
L | L | {
L
SCALE 1:250
104580 05R
EXISTING GROUND PROPOSED GRADE
SURFACE [
235 T 235
\ N
SAND FILL a8
TRACE TO SOME GRAVEL, TRACE SILT
Very Dense 27
6
230 12 230
SAND |’
SOME SILT TO SILTY, ] 12
TRACE GRAVEL, TRACE CLAY
Loose to Compact
12
225 225
14
SILT
TRACE TO SOME SAND, TRACE CLAY 15
Loose to Compact 9
220 2 220
215 215

PROFILE ALONG

5

L |

© HIGHWAY 11/17 EBL

10m
L | ]

[

|

SCALE 1:250

%2}
z
o
7]
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [DWG 1

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 10+500 TO 10+600)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565
ar
:‘\v\/\\
s
i
PLAN |
LAKE
SUPERIOR
#
e
53
O

KEYPLAN

LEGEND

‘ Borehole

$ Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

v Water Level

Head Artesian Water

T Piezometer

90% Rock Quality Designation (RQD)

A/R Auger Refusal

NO ELEVATION NORTHING EASTING

10+580 05R 233.7 5 422 143.9 204 586.2

-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix C

Highway 11/17 EBL and WBL
Sta. 10+600 to 10+940

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+750 19R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 313.5 E 204 598.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% " é RESISTANCE PLOT& PLASTIC NATURAL Lauo . REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, some sand, trace g g
rootlets — 134
Loose — ] 1) ss 7
Dark Brown g g
Frozen — — 233
— —
—
— —
—
2325 ~— 2| ss| 9 °
1.2 Silty SAND to Sandy SILT, trace clay v
Loose =
Brown
Wet 232
i3] ss| 8 o
Occasional oxide staining
Grey
4 Ss 8 231 q 0 49 48 3
5 SS 9 P
230
229
6 Ss 12 o
Compact
228
7 SS 5 o
Loose
227
Dense 226
8 Ss 40 e
225
9 Ss 40
224

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+750 19R 20F2 METRIC
WP#  647-89-00 LOCATION N 5422 313.5 E 204 598.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
Silty SAND to Sandy SILT, trace clay
Compact
Grey
Wet
223
10| ss | 14 b
222
1| ss | 21 »
221
220
12| ss | 33 q
219.3
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+805 22L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 369.6 E 204 569.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT& e NATURAL oo - REMARKS
O} o MOISTURE - T
E ol @ 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV @ ¥ 2|2 5| © [SHEARSTRENGTH kPa =
DESCRIPTION =l s e < |2z = o DISTRIBUTION
DEPTH é s .>_' > 8 o § O UNCONFINED + FIELD VANE Y (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.3 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00— TopsolL =
Clayey SILT, trace sand, occasional 1 Ss 4 234 I
rootlets
Firm
233.6 Brown
0.8 Frozen
SILT, trace sand to sandy, trace 2 SS 14 s}
clay, trace rootlets, occasional sand
seam 233
Compact
Brown to Grey
Wet 3 ss | 14| X ©
Loose 232
4 SS 6 o
5 Ss 8 231
230
6 Ss 17 D
229
Dense
7| ss | 45 228 g 0 3 89 8
227
8 Ss 30 o
226
225
9 Ss 32 D

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+805 22L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5422 369.6 E 204 569.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION F|S| & =|z2| E —o———i DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SILT, occasional sand seam
Dense
Grey 224
237 W
10.7 END OF BOREHOLE AT 10.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 10.7 m AND
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+850 13R 10F 2 METRIC
WP# 647-89-00 LOCATION N 5422 413.1 E 204 606.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
fi,| 2 [FESSTANCEROT —= e MR | | REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH é s i > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.0 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 ORGANICS, trace rootlets, g g
occasional wood fibres — 30
Compact — 1) ss i
Dark Brown g g
Frozen — —
— —
— ]
— —
— ] 233
232.9 — 1 2| Ss 7 \VA o]
1.1 Silty SAND to Sandy SILT, trace e -
clay, trace organics
Loose
Brown -
Moist . Ss 10 o
Ll 232
Grey
4 | SS 6 o
231
5 SS 5 o 0 14 82 4
230
L1l e | ss | 22 o}
Compact o) 229
228
Dense
7 SS 40 )
227
Compact
8 SS 22 o
226
225
9 SS 24 q

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+850 13R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5422 413.1 E 204 606.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |35 F >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Silty SAND to Sandy SILT, trace clay
Compact
Grey
Moist
10 | SS 20 223
2228
1.3 END OF BOREHOLE AT 11.3m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL AT 1.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE C1

PERCENT FINER THAN

SILT to Silty SAND to Sandy SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

290 100 6050 40 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 ﬁ =
90
80
70
60
50 é
40 m/} ‘
30 /
/_
X
20
/)
X
10 ¢ >
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 10+580 05R 10.97 222.70
P4 10+805 22L 6.40 227.95
A 10+850 13R 3.35 230.65
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




MINISTRY OF TRANSPORTATION, ONTARIO

TOR

TO+850
i -

PROP. AWY TT/17 EBC

Q 1=} o
I g a S Q Q o) o :
i N N R R ® @ 3 2 S 3 g 2 o S o <
g ¢ 8 & & ¥ oz ¥ 3 2 8 2 02 8 8 & <
- - . = - - =4 e ° [=} o o o o ¢
20 0 20 40m
L | L | {
L
SCALE 1:1000
104750 19R 104850 13R
PROPQOSED
GRADE
240 240
EXISTING GROUND ORGANICS
SURFACEW SOME SAND, TRACE RO(ETLETS \
oose
735 ! \K 235
¥
8
230 9 S 230
L 22
12 SILTY SAND to SANDY SILT
5 TRACE CLAY, TRACE ORGANICS 40
40 Loose to Dense 22
225 0 o 225
14 v
21
220 220
215 215

PROFILE ALONG ¢ HIGHWAY 11/17 EBL

20

|

40m H 1:1000
|

|

T

8

O M O

1

16m V 1:400

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 104600 TO 10+900)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565
ar
:‘\v\/\\
s
i
PLAN |
LAKE
SUPERIOR
#
e
53
O

KEYPLAN

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
10+750 19R 233.7 5 422 313.5 204 598.1
10+850 13R 234.0 5 422 413.1 204 606.7
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

illustration.
GEOCRES No. 52A-184
%2}
z
<]
%2}
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [OWG 2

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

104800

104805221

:

PLAN

EXISTING GROUND

40 40 80m
L | | | {
L
SCALE 1:2000
10+805 22L
240 240
235 N 235
T 2 T
"‘(_ - — — |
CLAYEY SILT b ik
TRACE SAND, OCC. ROOTLETS V4 14
Firm M
6
8
230 230
17
SILT 45
TRACE CLAY, TRACE ROOTLETS,
0CC. SAND SEAMS
Compact to Very Dense 30
225 3 225
/R
220 220

PROFILE ALONG @ HIGHWAY 11/17 WBL

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
WESTBOUND LANES
(STA. 10+750 TO 10+850)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565
ar
:‘\v\/\\
s
i
PLAN |
LAKE
SUPERIOR
#
e
53
O

KEYPLAN

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
10+805 22L 234.3 5 422 369.6 204 569.6
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

40 0 40 80m H 1:2000
t | L | { "
r 1 T 1 1 %
4 0 4 8m VvV 1:200 7]
]
| DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
[ 100mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [OWG 3

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix D

Highway 11/17 EBL and WBL
Sta. 10+940 to 10+950

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

THURBER
RECORD OF BOREHOLE No 10+945 07R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 508.1 E 204 605.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.05.02 - 2014.05.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESRTANCE PLOT = _— | Rewares
W 5 PLASTC | RE vauo |
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
o 2|25| S |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace roots and rootlets
Dark Brown 1 ss 15 93
Frozen
233 ”
2 Ss 4
232.5 z
14 Silty CLAY, trace sand, occasional
silt seams
Stiff to Soft
3 Ss 4 —q
Grey 232 b
45
231
4 Ss 0 o
230
1.5
229.6 *
4.3 SAND, some silt, trace clay
Very Loose to Compact
Grey
Wet
5[ss| 3 229 o
228
6 Ss 7 o 0 8 12 3
227
7 Ss 8 226 o)
225
8 Ss 13 P
224

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+945 07R 20F 2 METRIC
WP#  647-89-00 LOCATION N 5422 508.1 E 204 605.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.05.02 - 2014.05.02 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
[= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SAND, some silt, trace clay
Compact
Grey
Wet
9 |ss | 10 223 5
222
10| ss | 14 q
trace gravel
221
220
1| ss | 14 o
219.6
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 10+945 15R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 507.8 E 204 613.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.05.02 - 2014.05.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuip = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH é s |>__ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace roots and rootlets,
occasional wood fibres 61
Dark Brown ! ss o
Frozen
233
2|ss | 10 “
2324 V4
14 Silty CLAY, trace sand -
Stiff to Soft
Grey 3|ss | 4 232 — 0 1 62 37
occasional sand seams
4 SS 0 o
231
5 Ss 2 [}
230
1.3
229.4
4.4 SAND, trace silt
Loose to Compact :
Grey . 229
Wet S Ss 9 o
228
7 Ss 26 9
227
226
8 Ss 11 ©
225
9 Ss 9 o
224

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+945 15R 20F2 METRIC
WP#  647-89-00 LOCATION N 5422 507.8 E 204 613.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.05.02 - 2014.05.02 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
[= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION F|S| & = |lz8| & o DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SAND, trace silt
Compact
Grey
Wet
223
10| ss | 1 b
222
1| ss | 15 o
221
220
12| ss | 13 o
219.5
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

THURBER
RECORD OF BOREHOLE No 10+945 18L 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 509.2 E 204 580.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.16 - 2014.03.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 5 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 2125 © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION El2| g 2|z E o DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
235.3 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 SAND, trace to some gravel
Brown 1 Gs 235 °
Frozen to 1.5m
(FILL)
trace silt 1 SS 50/
.075 [s]
234
.025
233
Loose
Moist
o
232.6 3 ss 8
27 Silty CLAY, trace sand, trace gravel,
with silt seams
Stiff
Gre! 5
y 4| ss | 2 23 =9 16 47 46
v
?.5
231
5 Ss 2 o
230
i.?
229.4
5.9 SAND, some silt
Loose :
Grey o 229
Wet S Ss 4 o
228
Dense
7 Ss 49 0 81 19
(SI+CL)
227
Compact 226
8 Ss 15 q

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+945 18L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5422 509.2 E 204 580.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.16 - 2014.03.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | BN SONE FE .

E » < PLASTC | oRe vaup | 'E REMARKS
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE

ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH |35 F S|38| £ |o UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI GL
SAND, some silt
Loose to Compact 205
Grey
Wet
9 Ss 8
224
223
10 | SS 12 aq
222.0
13.3 SILT, trace sand, trace clay 22
Compact
Grey
Wet
11 Ss 16 o 0 9 8 6
221.0 g
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 4.3m AND
WATER LEVEL AT 3.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+945 27L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5422 509.6 E 204 571.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.04 - 2014.02.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 2125 © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION El2| g 2|z E o DISTRIBUTION
DEPTH <3 by >3 5 < | O UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 27 21
Frozen
233.2
0.8 SILT, trace sand, trace rootlets
Compact to Loose 2 ss 12 233 +4
Brown
Wet
AVA
3 Ss 7 [}
232
231.7
23 Silty CLAY, trace sand
Firm 4 ss 6 °
Brown
231
frequent silt seams
5 Ss 5 —b
230.3
37 Silty SAND, trace clay
Compact L
Brown L 230
Wet [
6 Ss 24 q 0 64 31 5
229
228.2
5.8 SILT, some sand
Dense 228
Brown
Wet
7 Ss 32 D
227.3
6.7 END OF BOREHOLE AT 6.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 6.7 m AND
WATER LEVEL AT 1.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 10+945 27R 10F 3 METRIC
WP# 647-89-00 LOCATION N 5422 507.3 E 204 625.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.06.02 - 2014.06.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 2 125| © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace roots
Dark Brown 1 ss 9 29
Frozen
233
2327 2| ss | 4 y o
1.1 Silty CLAY, trace sand
Stiff
Brown
3|ss| 3 282 o
10.7
+
231
Occasional silt seams
4 | sS 2 P
. | 230
m
7.
e o
229.5
43 SAND, trace silt
Very Loose to Compact
Grey
Wet 229
5 Ss 1 [}
% 2.18
6 Ss 19 o}
% 227
§ 226
7 Ss 21 o}
% 225
8 Ss 9 o]
)

Continued Next Page

w

3. Numbers refer to 2
X5 sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+945 27R 20F3 METRIC
WP#  647-89-00 LOCATION N 5422 507.3 E 204 625.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.06.02 - 2014.06.02 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o . 4 |RESISTANGE PLOT T I [
> MOISTURE - T
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
223
9 Ss 9 o
222.0
1.7 Sandy SILT, trace clay 222
Compact
Grey
Wet
10| ss | 16 3 0 32 62 6
221
O 220
1| ss | 15 o
219.5
14.3 END OF DRILLIING AT 14.3m,
BEGIN DCPT.
219
218
217
216
215
214
Continued Next Page 20
+3 % 3. Numbers refer to 15$5
X 7> (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+945 27R 30F3 METRIC
WP# 647-89-00 LOCATION N 5422 507.3 E 204 625.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.06.02 - 2014.06.02 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH <3 b >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 ‘zo 80 100 20 40 60 kN/m3 |GR SA sI cL
213 \
2125
212 END OF BOREHOLE AT 21.2m
UPON REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV.
(m)
2014.0327 1.0 2328
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE D1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 _%50 4‘0 30 1‘6 1‘06‘3 4 i i/ﬁ%/‘z“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 P _E | _ﬁ_/m—*"*:
B = ‘am il
90
3
80
70 E
60
50 ;
40 “!
30 ./
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 10+945 15R 1.83 231.95
P4 10+945 18L 3.35 231.95
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE D2

PERCENT FINER THAN

Silty SAND to SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100 e
90 /
80 / /
70 //
50 % /
40
30 [
20 r‘é,
10 » A /*/ﬂf‘/’?‘:j"
0 " ﬂ
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 104945 07R 6.40 227.51
P4 10+945 18L 7.92 227.38
A 10+945 27L 4.88 229.13
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE D3

PERCENT FINER THAN

SILT to Sandy SILT

U.

S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 Vf- BB
90 } {
80
70 J
60
50 X
40 %
30 /
20
10
0 ol
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 10+945 18L 14.02 221.28
P4 10+945 27R 12.50 221.28
|
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THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE D4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
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50
40 //
Cl 7
30 >
cL
2 /
° /
X /
10 © A
cL A
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 104945 07R 1.83 232.09
P4 10+945 15R 1.83 231.95
A 10+945 18L 3.35 231.95
* 10+945 27L 3.35 230.65
® 104945 27R 3.35 230.43
|
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_— METRIC
/ — ; CONT No 2014-6026
DIMENSIONS ARE IN METRES
N AND /OR MILLIMETRES G\NP NO 647789700
UNLESS OTHERWISE SHOWN
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096+0 T 1 096+ EB AND WB LANES
CULVERT 2A AND 2B
BOREHOLE LOCATIONS AND SOIL STRATA
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SCALE 1:400 ~— KEYPLAN
LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
10+945 27L 10+945 18L 10+945 0O7R 104945 15R 104945 27R v Water Level
# * * ‘*’ Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
240 PROPOSED GRADE 240 A/R Auger Refusal
FILL EXISTING GROUND NO ELEVATION NORTHING EASTING
SURFACE PEAT 10+945 O7R 233.9 5 422 508.1 204 605.0
- PEAT ————— — 935 10+945 15R[  233.8 5 422 507.8 | 204 613.0
> S AT %,’g \% 7= T N g g V/ 10+945 18L]  235.3 5 422 509.2 | 204 580.1
10 ) @ AN fb A W 104945 27L 234.0 5 422 509.6 204 571.1
TRACE SAND % l 2V (T CLAY o ! 22499 K 10+945 27R| _ 233.8 5 422 507.3 | 204 625.0
Compget o Loose /1] § : TRACE' SAND, SILT/SAND SEANS 0 9 11
<L Az Sott to Sttt A7 i Z
2 y SAND ’ ¥ 1
TWTLE.A%TN 49 TRACE SILT TO SILTY, TRACE 'CLAY 7 26 19
Th\ 15 Very Lodse to Dense 8 11 21
225 ‘ 5 = 5 s 225
SILT )}W SANDY_SILT
TRACE TO SOME SAND, TRACE CLAY h WZT 10 1 9 TRACE CLAY
Compact to Dense T 14 15 ¥ 16 / Compact
220 z Hﬂ s 220 -NOTES-
1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.
215 » 215 2)This drawing is for subsurface information only.
Surface details and features are for conceptual
50108 illustration.
R
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix E

Off Highway 11/17 Sta. 10+965
Red Rock Road #9

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

THURBER
RECORD OF BOREHOLE No 10+020 CL (RR9) 10F2 METRIC
WP# 647-89-00 LOCATION N 5426 765.8 E 207 022.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.14 - 2014.03.14 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
E %) 5 & PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DEPTH DESCRIPTION 12| 2 | $[532Z2]| % |o UNCONFINED  + FIELD VANE
s(21 1] 2lag| £ 0 Y %)
ez z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.1 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 SAND, some gravel 1| GS 232 o
231.8]  Brown
Frozen —
0.4 — — 13
2315 \(FILL) —~—] 2] GS
0.6 ORGANICS, peaty, fibrous A
Black 1| ss | 100/
Silty SAND, trace gravel, trace clay, e 200 231 ©
trace rootlets
Very Dense
Brown
Frozen g
with thin silt seams L] 2 ss 36 ° 5 51 39 5
Dense
230
3 Ss 4 o
Loose
229.1 i
3.0 Silty CLAY, trace sand 229
Stiff \VA
Grey 4 Ss 1 - [}
.0
- 6
5 Ss 2 I—b 0 1 58 41
227
226.6
55 Silty SAND, trace clay
Loose
Grey
Wet
226
6 Ss 0 P
225
Compact
7 Ss 15 ¢
224
223
8 Ss 9 O o 77 23
(SI+CL)

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 10+020 CL (RR9) 20F2 METRIC
WP# 647-89-00 LOCATION N 5426 765.8 E 207 022.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.14 - 2014.03.14 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT - Looe - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI GL
Silty SAND 222
Compact
Grey
Wet
9 Ss 17 o
221
220
10 | SS 28 e!
219
11 Ss 26
218
217.8
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 4.2m AND
WATER LEVEL AT 3.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m,
THEN CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE
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GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE E1

PERCENT FINER THAN

Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 1‘6 1‘06‘3 z‘t Z‘i 3/‘8"1/‘2“ 3/4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 ﬁf _u
90 7
80 /
70 /
60 /
50 * %
40
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20
10 //l)././.(
0 .//r
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 10+020 CL (RR9) 1.83 230.29
P4 10+020 CL (RR9) 9.45 222.67
|
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Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE E2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108
I I

Size of openings, inches
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FINE GRAINED SAND
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LEGEND
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®
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10+020 CL (RR9)

DEPTH (m)
4.88

ELEV. (m)
227.24
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THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE E3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
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40 //
Cl \)‘&
)
30 7
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CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
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SCALE 1:400
#mozo CL (RR9)
PROPOSED GRADE 240 240
\ ORGANICS
EILL
235 M 7 35
X WQQ SILTY SAND
K TRACE GRAVEL, TRACE CLAY, TRACE ROOTLETS
EXISTING GROUND A ‘117_,__ _ Very Dense to Loose
SURFACE 290 , /S SILTY_CLAY 290
A 2 R ACE SAND
0 Stiff
15
225 225
SILTY SAND 9
TRACE CLAY 17
Loose to Compact 28
220 z 220
215 215

PROFILE ALONG ¢ RED ROCK ROAD 9 "
z
8 0 8 16m 3
t L | ] ;
SCALE 1:400 1%%/:;/{?@0(1\10&%2%55 Dsé::vb\ENDc { DES\(?CTESBEY]CHK JPL [CODE DE]?S/T[‘JPT‘ON [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 27

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
RED 'ROCK ROAD 9
(STA. 10+010 TO 10+040)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

A NMSL%
|
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N
£
f
LAKE
" SUPERIOR
. 53
‘ PLAN <&
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
10+020 CL (RR9) 233.6 5 422 520.9 204 633.7
-NOTES-

GEOCRES No. 52A-184
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix F

Highway 11/17 EBL and WBL
Sta. 10+950 to 11+160

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+050 17R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5422 612.8 E 204 618.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.07 - 2014.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION |z R e DISTRIBUTION
DEPTH é S .>_' > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
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Dark Brown EE ! ss 7 24
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— —
—
—
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— 50
~—2|ss| 5
— ]
— ] 233
—
2326 = \VA
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?.5
230.0 230
4.3 Silty SAND, trace clay
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Wet
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229
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227
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Some silt 7| ss | 2 o 0 85 13 2
226
225
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Continued Next Page 20
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 11+050 17R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5422 612.8 E 204 618.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.07 - 2014.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESiSTANCE PLOT o wm on| e | Remarcs
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH § S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
224
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9 Ss 35
223
Very Loose 222
10 | SS 3 O
221
Compact
11 Ss 25 o
219.9 220
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 11+050 28L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5422 614.4 E 204 573.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.05.02 - 2014.05.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
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% " é RESISTANCE PLOT& PLASTIC NATURAL Lauo . REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
235.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace silt, occasional rootlets
Compact
[e]
Dark Brown ! ss ®
234.3 Frozen
06 siity cLAY
Very Stiff to Firm
Brown 234
2| ss | 18 e
v
3 Ss 7 o
233
232.7
23 SAND, occasional silt seam
Compact
o
Brown to Black 4 ss 13
Wet
232
Grey to Black
5 Ss 22 o
231
6| SS | 25 f o
230
229
228
227
226.4
8.5 END OF BOREHOLE AT 8.5m.
BOREHOLE OPEN TO 4.6 m AND
WATER LEVEL AT 1.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE F1

PERCENT FINER THAN

Silty SAND to SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 - L
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GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+050 17R 7.92 226.34
|
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THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE F2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
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10
cL |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 11+050 17R 1.83 232.43
X 11+050 28L 1.07 233.89
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SCALE 1:1000
‘H+O5O 17R
PROPOSED
GRADE
240 240
EXISTING GROUND ORGANICS
SURFACET TRACE ROOTS & ROOTLETS
\ Loose
235 i N 235
=<7 F
% . SILTY CLAY
TRACE SAND
230 3 Stiff fo Firm 230
25
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225 6 225
35 SILTY SAND
TRACE CLAY
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220 5 220
215 215

PROFILE ALONG @ HIGHWAY 11/17 EBL

20 40m H 1:1000

| ]
|

T 1
8 16m V 1:400

O T ©

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 11+000 TO 11+100)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565
ar
:‘\v\/\\
s
i
PLAN |
LAKE
SUPERIOR
#
e
53
O

KEYPLAN

LEGEND

‘ Borehole
$ Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
11+050 17R 234.3 5 422 612.8 204 618.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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11+050 28L
240 240
PROPOSED
GRADE
SAND
TRACE SILT, OCC. ROQTLETS
Compact

________________-—————————————-—-—-———')¥;“‘ N
235

\ 235

N 28
A oV
SILTY CLAY iji%zws \7EXBWNG GROUND
Very Stiff to Firm N7 Wi SURFACE
13
22
230 5 230
SAND
0CC. SILT SEAM
Compact
0 50 100
225 225
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UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
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(STA. 11+000 TO 11+100)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.
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i
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#
e
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‘ Borehole
$ Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
11+050 28L 235.0 5 422 614.4 204 573.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix G

Highway 11/17 EBL and WBL
Sta. 11+160 to 11+170

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+165 05R 10F 3 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 728.3 E 204 609.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.09 - 2014.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.3 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace roots and rootlets
Dark Brown 1 ss 17 234 28
Frozen
233.3
1.0 SAND and SILT, trace clay 1[]12]ss| 8 ©
Loose 233
Brown to Grey
Moist to Wet
3|ss| 5| v o
232
4 SS 6 o
231.5
28 Silty CLAY, occasional sand seams
Stiff
Grey
5[ss| 0 231 F—p
108
+
230
2293 688 | 7 °
5.0 SAND and SILT, trace clay &R
Loose to Compact 1NN 229
Grey
Wet
228
7 Ss 7 o
227
8 Ss 12 o
226
225
9 Ss 18 ] 0 55 43 2

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+165 05R 20F3 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 728.3 E 204 609.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.09 - 2014.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV .ﬂ_- o | & 3 S5 g SHEAR STRENGTH kPa e = DISTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SAND and SILT, trace clay
Loose to Compact 204
Grey
Wet
10 | SS 26
223
222
11 Ss 14 o]
221
12| SS 12 o
220.0 220
14.3 END OF DRILLING AT 14.3m, BEGIN
DCPT.
219 \\
218
217
216
215
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+165 05R 30F3 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 728.3 E 204 609.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.09 - 2014.02.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | BN SONE FE .

E » < PLASTC | oRe vaup | 'E REMARKS
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE

ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH é s i > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI GL
214 \
213.3
21.0 END OF BOREHOLE AT 21.0m
UPON DCPT REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL AT 1.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
43 Numbers refer to 15{2;5
10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+165 14L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 729.0 E 204 590.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.24 - 2014.03.24 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
236.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace to some gravel 236
Brown 1 GS o]
Frozen to 2.0m
(FILL)
2 | GS o
507/
1 SS
.050
235
some gravel, occasional cobbles
Compact 2 ss 28 °
234
233.8
22 SAND and SILT, trace clay
Compact to Loose :
Brown 111 3| ss | 16 o 0 59 39 2
Moist Inn
with clayey silt seams 233
4 SS 7 o
232.0 e 232
4.1 Silty CLAY, with thin sand seams
Firm
Grey
v
5 Ss 4 —p 0 2 65 33
231
230.0 230
6.1 Silty SAND
Very Loose 6 ss 0 °
Grey
Wet
229
Compact to Dense
7 Ss 27 P
228
227
8 Ss 40

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+165 14L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 729.0 E 204 590.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.24 - 2014.03.24 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 T GonTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH E s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Silty SAND, trace clay 226
Compact to Dense
Grey
Wet
9 Ss 12 o 0 68 32
225 (SI+CL)
224
trace gravel
10 | SS 37 ¢/
223
11| ss | 22 229 b
221.8
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 5.3m AND
WATER LEVEL AT 4.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.3m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X Sensitivity 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+165 19R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 727.7 E 204 623.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.08 - 2014.02.08 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% [%) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'5 n | < & %) 20 40 60 80 100 CONTENT Z 0
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.2 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace roots and rootlets, 234
occasional wood fibres 1 ss 15 % 13
Dark Brown A
233.6 Frozen ININEN (%
0.6 SAND and SILT, trace clay %Z
Loose
Brown to Gre =
v 2|ss| 9 o o
Wet DY 233
4
bk
g
3 Ss 5 o 0 54 41 5
i
4 232
i A 4
Pk
4 SS 5 4 e}
231.3 (%
28 Silty CLAY, occasional sand seams D
Soft to Firm 231
Grey
5 SS 0 o
230—+
6| SS | 1 b
229
i.O
228.1
6.1 SAND and SILT, trace clay 228
Loose to Compact 7 ss 6 °
Grey
Wet
227
8 Ss 21 P
226
225
9 Ss 16

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+165 19R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 727.7 E 204 623.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.08 - 2014.02.08 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
[} I
= wl<z| 8 20 40 60 80 100 wr e wr | S o &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH = b > |2 8| < |© UNCONFINED  + FIELD VANE ¥ )
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SAND and SILT, trace clay 204
Loose to Compact
Grey
Wet
10 | SS ©
223
222
11| SS ©
221
12| SS p
220
219.8
14.3 END OF BOREHOLE AT 14.3m.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27

24 231.8

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 11+165 31L 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 729.6 E 204 573.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.05 - 2014.02.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Soft 14
Dark Brown ! ss 4
234.0 234
0.6 Silty CLAY
Firm to Stiff
Grey 2| ss| 6 o1
233
3 SS 8 z o
4|88 | 9 232 S
231.2 5 ss 10
3.4 SILT and SAND, trace clay IRB
Compact to Very Dense IEA 231
Brown
Wet
230
6 Ss 25
229
7 Ss 52 o
228
227
8 Ss 53 q 0 40 57 3
226
9 Ss 46 P
225

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+165 31L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 729.6 E 204 573.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.05 - 2014.02.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH § s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SILT and SAND, trace clay
Compact to Very Dense
Brown
Wet 224
10 | SS 34 o
223
11 Ss 28 222 o
221
12| SS 29 o
220.2
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 13.7 m AND
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+165 31R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 727.2 E 204 635.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.07 - 2014.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace roots and rootlets
Dark Brown 1 ss 20 "
Frozen
232.2
0.6
SAND and SILT, trace clay 232
Loose
Brown to Grey .
Moist to Wet 1) 2| ss 9 °
VA
3lss| 6 |~ Bl o
. 4 SS 5 o
229.9 I 230
28 Silty CLAY, some sand
Stiff to Firm
Grey
5 SS 2 9
229
4(8
+
228
6 SS 0
227
o
226.3 7 SS 0
6.5 SILT and SAND, trace clay &R o
Compact to Dense .
226
Grey
Wet
225
8 Ss 23 o}
224
9 Ss 20 o
223

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+165 31R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 727.2 E 204 635.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.07 - 2014.02.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESiSTANCE PLOT o wm on| e | Remarcs
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV 518 | & | 2[25| & [SHEARSTRENGTHKPa : = | pisTRIBUTION
DEPTH DESCRIPTION <3| & S [38| < |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT and SAND, trace clay
Compact to Dense
Grey
Wet
222
10 | SS 31 p 0 45 52 3
221
11 Ss 18 o]
220
219
12| SS 16 o
2184
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 10/6/14

Hwy 11/17 - Red Rock to Nipigon

FIGURE G1
GRAIN SIZE DISTRIBUTION
SAND & SILT to SILT & SAND to Silty SAND
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 L : 1 1 *4_* L L L L L L
90
70
p4
<
I:E 60
o
iN]
P4
o 50
-
P4
s
Q 40
L
o
30
20
10
0 ez
0.0001 0.001 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 114165 05R 9.45 224.85
X 11+165 14L 2.59 233.49
A 11+165 14L 10.97 22511
* 114165 19R 1.83 232.32
® 11+165 31L 7.92 226.64
e 11+165 31R 10.97 221.79
[ |
Date  October2014.. ... . . Prep'd . AN ..
WP#  647-89:00 . . THURBER Chkd. | MKE......




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE G2

PERCENT FINER THAN

Silty CLAY to Clayey SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

290 100 6050 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100 T s
90 /
80 f
70
60
50 /
40
30 ./
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+165 14L 4.88 231.20
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

ATTERBERG LIMITS TEST RESULTS

Hwy 11/17 - Red Rock to Nipigon

FIGURE G3

PLASTICITY INDEX

Silty CLAY to Clayey SILT

60
CH
50
40 //
Cl 7
30 P
CL
20 /
* /
@A /
10 /
CL X /
CL-ML ; MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e 11+165 05R 3.35 230.95
X 11+165 14L 4.88 231.20
A 11+165 19R 4.88 229.28
* 11+165 31L 1.07 233.50
|
Auly2014 . . Prep'd | AN ...
647-89-00 THURBER Chkd MKE




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC CONT No 2014-6026
DIMENSIONS ARE IN METRES

AND /OR MILLIMETRES GWP No 647-89-00

08L+1L T - UNLESS OTHERWISE SHOWN HWY 11/17 FOUR LANING SHEET

EB AND WB LANES
CULVERT 3A AND 3B

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GRouP

||
31 14165 14L 114165 05R Th4+hés 11dr BA
3 114165 31R
— * — :‘ THURBER ENGINEERING LTD.
| N A . I CULVERT 3B |
— |
m m
= Ll
™~ ~
> =
0GL+11 T -
< =
T T
fl. Q LAKE
@) o SUPERIOR
o oz
. SEAN i
8 0 8 16m
L | L | ]
! ‘ \—
SCALE 1:400 KEYPLAN
LEGEND
‘ Borehole
114165 31L 114165 14L 11+165 05R 11+165 19R 114165 31R % | Borehole and Cone
* * * * * * * * N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PROPOSED GRADE PH Pressure, Hydraulic
\ hva Water Level
240 240 )
FILL EXISTING GROUND T Head Artesian Water
\ Piezometer
Eeal " SURFACEX /_/f \ /M 90% Rock Quality Designation (RQD)
23 % b X N 5 Ny / 235 A/R Auger Refusal
T DR 17 P W . To
e N vy A S o MO s T
" Soft to Stiff 9 iy / A g 2 | % L [S:SCGE nanAczmpucf 11+165 05R|  234.3 5 422 728.3 | 204 609.3
230 T4 il 230 114165 14L] 2361 5 422 729.0 | 204 590.3
» O Tt e 7 ek 2y 1 0 114165 19]]  234.2 5 422 727.7 | 204 623.3
52 27| SAND & SILT to SILT & SAND|| ; T 6 Frrakeadded Wy 114165 31L|_ 234.6 5 422 729.6 | 204 573.3
53 40 (1] TRacE cLav ][] 12 ’ 11+165 31R|  232.8 5 422 727.2 | 204 635.3
95 i 12 Fpose to, Very Dense 5 o 2 -
20
34 37 ) 26 30 3
28 14 I 15 18
220 12 10 220
2?
\ 1) The boundaries between soil strata have been
50 100 established only at Borehole locations. Between
AR Boreholes the boundaries are assumed from
logical evidence.
210 210 geological eviaence

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

SECTION THROUGH CULVERT 3A AND 3B 2
8 0 8 16m s
t 1 1 1 { | DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix H

Highway 11/17 EBL
Sta. 11+170 to 11+770

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+250 19R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 812.7 E 204 624.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.10 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% [%) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-g ORGANICS: (125mm) =]
. Dark Brown 1 ss 50 o
Frozen
SAND and SILT, trace clay
Loose to Compact
?"’W” ; 234
rozen 1] 2| ss 1 q
Moist to Wet
3| Ss 8 o
233
v
4 SS 9 o
232
Grey
5 Ss 10 o
231
230.2
47 Silty CLAY, trace sand, occasional 6 | sSs 7 230 o
silt seams
Stiff to Firm
Grey
33
229
7| Ss 1 —4
228
$7
2275
7.5 SAND and SILT, trace clay
Very Loose to Compact
Grey to Brown
Wet 8 Ss 2 227
226
9 Ss 22 q
225

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 11+250 19R 20F2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 812.7 E 204 624.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.10 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT = T I [
O} o MOISTURE - T
= wl|<Z| 3 20 40 60 80 100 L CONTENT Wl =0 &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
10| ss | 18 224 6
223
11| ss | 29 0 54 42 4
222
221
12| ss | 15
220.6

14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 2.3m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+405 19R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 967.7 E 204 627.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.10 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% " é RESISTANCE PLOT& PLASTIC NATURAL Lauo . REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
235.3 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
g-g ORGANICS: (125mm) =
. Dark Brown |
25 o]
Frozen 1] ss 13 235
Silty SAND, trace clay, trace rootlets
Compact
Brown Ll
Frozen |2 ss 30 °
234
3 Ss 20 Q
Moist to Wet z 233
4 Ss 25 © 0 73 25 2
5 Ss 20 232
231
Brown to Grey
6 Ss 13 o
230
229.2
6.1 Silty CLAY, occasional sand seams
- 9
Stiff 7 ss 7 229 o
Grey
?0
228
8 Ss 1 I
227
7.0
+
226
9 Ss 3 [}

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 11+405 19R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 967.7 E 204 627.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.10 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH § S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
225.1
10.2 SAND and SILT, trace clay 225
Compact to Loose
Grey
Wet
10 | SS 14 o
224
223
11 Ss 7 o
222
12| SS 24 )
221.0
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 2.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+450 22R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 012.6 E 204 630.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z E L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.4 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  ORGANICS: (225mm) —
0.2 Silty SAND, trace clay, trace rootlets i : i | 1] ss| 2 . o
Loose to Compact s 233
Brown
Frozen
Wet ]2 ss| 7 o
232
3 Ss 6 s}
v
231
4 Ss 11 o 0 42 5 2
Brown to Grey
5 Ss 11 230 o
229
228.5 6 ss 3 o
4.9 Silty CLAY, trace sand, occasional
sand seams
Firm
Grey 228
7|ss| 2 227 °©
+
226
8 Ss 0 b 0 1 53 46
225
3.6
+
223.9 Stiff 9 SS 11 224 g
95|  SANDand SILT B
Compact
Grey

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 11+450 22R 20F2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 012.6 E 204 630.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT = T I [
O} o MOISTURE - T
= wl|<Z| 3 20 40 60 80 100 L CONTENT Wl =0 &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SAND and SILT
Compact IR
Grey NN 223
Wet
10| ss | 14
222
11| ss | 10 21 o
220
12| ss | 16 o
219.1

14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 2.3m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+550 24R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 112.6 E 204 634.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) << PLASTIC MOISTURE LiQuD — T
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.9 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
232-2 ORGANICS, roots and rootlets g g
- Dark Brown —
- o]
0.3 Frozen ] sse
Silty SAND to Sandy SILT, trace
roots and rootlets
gompact to Loose o 230
rown to grey L] 2 ss 9 °
Frozen .
Moist
3| Ss 7
231
4 SS 7 o]
230
5 Ss 9 P 0 38 59 3
Grey
229
v
6 | SS 6 208 o]
227.8
5.1 Silty CLAY, some sand
Stiff to Very Stiff
Grey
227
occasional sand seams
7| Ss 1 o
226
+
8 SS 0 225
+
224
9 | Ss 3 —$
223

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 11+550 24R 20F2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 112.6 E 204 634.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RES S ANCE PLOT — | remarks
E %) 6 & PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
2226 1
10.4 SAND and SILT
Loose to Compact
Grey .
Wet .
© | 1110 ss | s 222 5
221
11| ss | 8 q
220
219
12| ss | 13 b
218.6

14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 4.1m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+700 19R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 261.6 E 204 634.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
231.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 L
2315 ORGANICS: (250mm)
Dark Brown
03 Frozen ! ss 19 °
Silty SAND
Very Loose to Compact 231
Brown
Moist to Wet 2| ss | 8 o 0 54 44 2
v
3| ss | 2 20 o
Brown to Grey
4 SS 8 o
229
5| SS 2 e}
228
2275
4.3 Silty CLAY, silt seams
Firm to Stiff
Grey
227
6 | SS 2 F—4
+
226
occasional sand seams
7| Ss 2 o
225
57.3
2241
76 SILT, some sand to sandy, trace 224,
clay 8| ss | 3 b
Loose
Grey
Wet
223
9 | Ss 6 [e]
222
Continued Next Page 20
+3 3. Numbers refer to 15$5
"7 Sensitivity 10 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+700 19R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5423 261.6 E 204 634.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESiSTANCE PLOT o wm on| e | Remarcs
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV 518 | & | 2[25| & [SHEARSTRENGTHKPa : = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, some sand to sandy
Very Dense
Grey
Moist
221
10 | SS 55 q 0O 6 8 8
220
11 Ss 50/ o
125
219
ss / 218 5
217.8 12 S0
14.0 END OF BOREHOLE AT 14.0m. A%
WATER LEVEL AT 1.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE H1

PERCENT FINER THAN

SILT to Sandy SILT to SAND & SILT to Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 L :: | L L L L L L L L L
90 //
80
70 /
60 % /
50 l;, *
40
30
20 {
A
10 %ﬁ
=
0 F%‘#
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+405 19R 2.59 232.75
P4 11+450 22R 2.59 230.82
A 11+550 24R 3.35 229.57
* 11+700 19R 1.07 230.70
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE H2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 (o] ‘,——#f'——-
9 '/'
80 ‘ﬁ
70
60
50 /‘
40 ./
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 114450 22R 7.92 225.49
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

FIGURE H3
GRAIN SIZE DISTRIBUTION
SAND & SILT to Sandy SILT
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 & L L L L L L L L L L
90 /
80
70
% Z
I:E 60 ];
: /
z
o 50 3
-
P4
s
Q 40 /
L
o
30 P
20 4
* p— //bf/
0 L
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 114250 19R 12.50 222.43
X 11+700 19R 10.97 220.79
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE H4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 >
cL
X
2 /
A /
o |
10 /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+250 19R 6.40 228.53
P4 11+405 19R 7.92 227.41
A 11+450 22R 7.92 225.49
* 114550 24R 9.45 223.48
® 11+700 19R 4.88 226.89
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

114250 19R _
ettt

17
7
o o o S 3
IS o
g g §_ T— ?' E 2
b + - - - - ;
20 0 20 40m
SCALE 1:1000
‘T+25O 19R
PROPOSED
GRADE 240 240
ORGANICS
- N
235 S~ 235
_\ VA N SAND & SILT
= 9 TRACE CLAY
EXISTING GROUND 10 Loose to Compact
SURFACE 5= = = 230
1 SILTY CLAY
g 9 4. as TRACE SAND, OCC. SILT SEAMS
Stiff to Firm
225 22 225
18 SAND & SILT
29 TRACE CLAY
Very Loose to Compact
220 220
215 215

PROFILE ALONG @ HIGHWAY 11/17 EBL

20 40m H 1:1000

| ]

|

O T ©

T 1
8 16m V 1:400

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 11+200 TO 11+300)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565
ar
:‘\v\/\\
s
i
PLAN |
LAKE
SUPERIOR
#
e
53
O

KEYPLAN

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
114250 19R 234.9 5 422 812.7 204 624.6
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
%2}
z
S
7]
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [OWG 6

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



MINISTRY OF TRANSPORTATION, ONTARIO

J 1N\ . |CONT No 2014-6026
DIMENSIONS ARE IN METRES
// ' AND /OR MILLIMETRES GWP No 64/-89-00
——/
/ PROP. HWY 11/17 WBL UNLESS OTHERWISE SHOWN HWY 1T/W7 FOUR LANING SHEET
- . EASTBOUND LANES
(STA. 11+400 TO 11+580)
___\ BOREHOLE LOCATIONS AND SOIL STRATA
”_HH’, - 'A\\\ MMM GROUP
- |
O+ONO CL LOﬁdm Rd) I . l
__ o L — — THURBER ENGINEERING LTD.
e HWY 11/17 EBL |, U
H+405 B S PROP / 114550 24R
= " ,L’— A By
565
or
:‘\v\/\\
-
B
o o
o = Q < 2 @ DN f \ \ [
a o o o 38 - N 2 o 0 0 ¥ —— 4
o o S ° 2 2 g 3 < 5 %E $ 2 2 3 * L s z b : :
®© 2 = < =+ 1 b + + + st - - - - - T - b
I S S 3 M = E oS-SS || [P
- - - \ J : SUPERIOR
PLAN \ o\ o
20 0 20 40m N,
L | L | ] o = o
L TR
SCALE 1:1000
KEYPLAN
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
114405 19R 104010 CL (Landfill Rd.) 11+450 22R 114550 24R CONE Blows /0.3m (60" Cone, 475J/blow)
“ ‘ ‘ PH Pressure, Hydraulic
v Water Level
Head Artesian Water
PROPOSED T Piezometer
240 240
EXISTING GROUND GRADE 90% Rock Quality Designation (RQD)
SURFACE "\ ORGANICS A/R | Auger Refusal
\7% N N NO ELEVATION NORTHING EASTING
~J o s iy
SILTY SAND B8 BT i " e wn | 2345 | 5 422 972.6 | 204 618.2
TRACE CLAY, TRACE ROOTLETS | 55 18|V X 57 11+405 19R|  235.3 5 422 967.7 | 204 627.1
Loose to Compact 20 217 Y s 9 11+450 22R| _ 233.4 5 423 012.6 | 204 630.8
230 13 H g 230 114550 24R 232.9 5 423 112.6 204 634.4
SILTY CLAY 7P BN EEE ~ ~ 3 = S5 AR 0 9 T
TRACE TO SOME SAND, OCC. SAND SEAMS A0 070000 4497459755725 A € o
Firm to Very Stiff 3 4 1
225 141 AL L A L 101 p.alad v g s v ¢ 225
B = <Ll @
; 18 . LN AL ) AN AL A Y 3 i
14 SAND & SILT 8
10
114 TRACE CLAY, OCC. SILT SEAMS 8
220 Loose to Compact 220
-NOTES-
1) The boundaries between soil strata have been
215 215 established only at Borehole locations. Between
2 Boreholes the boundaries are assumed from
geological evidence.
2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
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90% Rock Quality Designation (RQD)
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NO ELEVATION NORTHING EASTING
114700 19R 231.8 5 423 261.6 204 634.8
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

THURBER
RECORD OF BOREHOLE No 09+965 CL (LFR) 10F2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 973.3 E 204 573.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% " é RESISTANCE PLOT& PLASTIC NATURAL Lauo . REMARKS
[= o iy MOISTURE v = I &
5 o |<8| @ 20 40 60 80 100 CONTENT Z 0
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El=s] & =|z2| E ——o—— DISTRIBUTION
DEPTH e >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
235.4 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  ORGANICS: (150mm) —
0.2 Sandy SILT, trace clay 111 1] ss | 24 o
Loose NN 235
Brown
Frozen to Wet
2| ss | 10 o
234
3| ss| 8 S
233
4|ss| 5 S 0 32 65 3
5| SS 8 232 ©
VA
231
230.5 {11l 6 | ss 6 o
4.9 Silty CLAY, occasional rootlets
Stiff
Grey
230
7185 | 4 229 e
+
227.9 v 228
7.5 Silty SAND Ll
Loose to Compact
Grey
Wet 8| ss | 8 o
227
9| ss | 8 226 o

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 09+965 CL (LFR) 20F2 METRIC
WP# _ 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 973.3 E 204 573.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY____ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RessTaNcE PLOT — — | remarks
) 5 PLASTC | RE vauo |
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Silty SAND
Compact
Grey | 225
Wet m
10| ss | 14 b
224
223
1] ss | 11 q
222
12| ss | 22 o
221.1

14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 4.0m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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THURBER
RECORD OF BOREHOLE No 10+010 CL (LFR) 10F2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 972.6 E 204 618.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) 2 RESISTANCE PLOT& pLasTc  NATURAL Lup = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.5 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
g-g ORGANICS: (125mm) =
. Dark Brown N ss 2 °
Frozen
234
Silty SAND
Compact
Brown
Frozen 2 ss 1 °
233
Moist to Wet
3 Ss 18 o
z 232
4 Ss 22 o]
5 Ss 17 o
231
230
Brown to Grey
Loose 6 ss 3 °
229
228.4
6.1 Silty CLAY, occasional sand seams
Stff 7] ss | 13 Ho—
Grey 228
227
Firm to Soft
8 SS 4 o
226
9 | SS 3 225 H—b
224.8
9.7 SAND and SILT, trace clay ‘ ‘ ‘

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 10+010 CL (LFR) 20F2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5422 972.6 E 204 618.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SAND and SILT, trace clay,
occasional silt seams
Compact
Grey 224
Moist
10 | SS 18 g
223
11 Ss 14 222 0 35 58 7
221
12| SS 14 q
220.2
14.3 END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 2.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE I1

PERCENT FINER THAN

Silty SAND to Sandy SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 L f*--i I ’\ **_* L L L L L L
90
80
70
60 /
50
40 iﬁ
30 !/ ‘*
20 NHX/
x| s
1
10
» N
0 [ = 4‘ ﬂ
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) 09+965 CL (LFR)  2.59 232.82
P4 10+010 CL (LFR) 12.50 222.01
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE 12
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 L/
CL
. ! A
( /
A /
/
10 o /
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 09+965 CL (LFR) 6.40 229.01
X 10+010 CL (LFR) 6.40 228.11
A 10+010 CL (LFR) 9.45 225.06
[
July2014 . . Prepd . AN
647-89-00 THURBER Chkd. MKE
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o 5 S METRIC
o \ 8 2 o |CONT No 2014-6026
S Q ] DIMENSIONS ARE IN METRES
3 L AND /OR MILLIMETRES GWP NO 647789700
UNLESS OTHERWISE SHOWN HWY H/'\7 FOUR LANING SHEET
{4 / LANDFILL ROAD
~ ) T MEDIAN CROSSOVER
/ % BOREHOLE LOCATIONS AND SOIL_STRATA
| = NN\ MMM Group
—
|
N.-5-422-975 #o +965 CL (LFR) 4 #omo CL |(LFR) T
LANDFILL RD = THURBER ENGINEERING LTD.
L
= 11+405 fI9R
_— @ ) W s
—
\ e 3]
Ll h
+ 4~ I ' e
00+ S /7 A 00b+1 1 W &
= P _S:\
T = ES
a - i
\ S .
\ & 5 |
S fa
LAKE
P LAN . SUPERIOR
8 0 8 16m o
L | L | ]
l ‘ PLAN ¥
SCALE 1:400
KEYPLAN
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
09+965 CL (LFR) 104010 CL (LFR) 114405 19R CONE | Blows /0.3m (60" Cone, 475J/blow)
# *» *» PH Pressure, Hydraulic
v Water Level
T Head Artesian Water
240 240 Piezometer
PROPOSED GRADE ORGANICS 90% Rock Quality Designation (RQD)
A/R Auger Refusal
55 N4_,,_~_~_~~::::::5555555_%%%%2%2‘%%%%;55?%:: ﬂﬂﬂﬂﬂ Y N o NO ELEVATION NORTHING EASTING
10 T TT O T T T = == T T L
EXISTING GROUNDf g SILTY SAND TO SANDY SILT 7] V4 2 osrses (| 235.4 5 422 973.3 | 204 573.2
SURFACE v E TRACE CLAY, TRACE ROOTLETS |38 2 104010 CL (LFR) 2345 5 422 972.6 | 204 618.2
4 H‘ 'Compucf to Loose 19 114405 19R|  235.3 5 422 967.7 | 204 627.1
230—22 7 5B -‘_*‘7/_‘;&‘}‘_/&}; . 13 230
SILTY_CLAY 7/} ¢ s rad s b o
&g Laldn ITVTA13
OCC. SAND SEAMS, OCC. ROOTLETS 8 NTTTITH4 R Wi A A LAY 155, . !
Soft to Stiff T £/
s ° TT mﬁT mf/fff'“- 5N 13 A ALY
1 SILTY SAND TO SANDY SILT 18 1
1 TRACE CLAY, OCC. SILT SEAMS 7
| ‘ l ‘ Loose to Compact 14
\\\\\\\HHHHHH‘H 4 4
220 220
-NOTES-
1) The boundaries between soil strata have been
215 215 established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.
2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-184
8 0 8 16m é
L | L | ] E
; “ [ DATE [ BY DESCRIPTION
SCALE 1:400 } w%@’xv!ﬂNGONNOSRTG?NEE SgﬁvaNDe { DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 28
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix J

Highway 11/17 EBL and WBL
Sta. 11+770 to 11+800

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+775 35L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 343.5 E 204 591.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.06 - 2014.02.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets 232
Dark Brown 1 ss 20 144
Frozen
2| ss | 11 *q
231
230.8
14 Silty CLAY
Very Stiff
Grey 3| ss| 15 Kol
230
4 Ss 16 o
AVA
2291
3.0 SILT, trace to some sand, trace clay 229
Compact 5 ss 14 o
Grey
Wet
228
6 Ss 15 D 0 12 78 10
227
Very Dense 226
7 Ss 52 ©
225
8 Ss 73 el
224
223
9 Ss 93 Q
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 11+775 35L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 343.5 E 204 591.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.06 - 2014.02.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANGE PLOT e wae o] e | Remas
O} o MOISTURE - T
= wl|<Z| 3 20 40 60 80 100 L CONTENT Wl =0 &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION == & < |2z E L — DISTRIBUTION
DEPTH § S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, trace to some sand, trace clay
Very Dense 222
Grey
Wet
10 | SS 120 g
221
220.1

121 END OF BOREHOLE AT 12.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 12.1 m AND
WATER LEVEL AT 2.7m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+780 17L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 345.6 E 204 609.6 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.26 - 2014.03.26 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 31258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION ElS] & =|zg| E ——o—— DISTRIBUTION
DEPTH é s i > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.9 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 SANQ, trace to some gravel 1 GS o
Reddish Brown
Frozen
(FILL) 2 | es °
233.2
0.7 SAND, trace to some silt 1] ss | 50/ 33 °
Brown 075
Frozen to 2.0m ’
(FILL)
with clayey silt seams
Compact to Loose 2 ss 16 °
232
wet
3 Ss 4 o
231.0 231
29 PEAT, amorphous
Firm
Black 4| ss| 6 o 8 55 35 2
230.4|  Wet
36 Silty CLAY, with wet silty sand
seams
Firm to Stiff 230
Grey
5| SS 7 229 o]
228
v
6 Ss 4 o
227
£.1
226.6
73 SILT, trace to some sand, trace clay,
with sandy silt seams
Loose to Compact
Grey o
Moist to Wet T|ss |7 226 te 0 10 81 9
225
8 Ss 13
224
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+780 17L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 345.6 E 204 609.6 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.26 - 2014.03.26 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH § s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
SILT, trace to some sand, trace clay
Very Dense
Grey
Moist
9 Ss 78 223
222
10 | SS 100 q 0 4 92 4
221
219.9 11 Ss 100/ 220 o
140]  END OF BOREHOLE AT 14.0m. 250
BOREHOLE OPEN TO 14.0m AND
WATER LEVEL AT 6.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 11+785 08R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 347.2 E 204 629.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.11 - 2014.02.12 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
o 2|25| S |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
231.0 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 4 °
Frozen
230.2
0.8 Silty CLAY, trace sand
Stiff to Very Stiff 2 ss 4 230 5
Grey
varved
3| ss | 13 I 1
229
4 Ss 6 q
v
228
5 Ss 3 [}
227 i_s
occasional sand seams
6 Ss 6 [}
226
5
>>1
224.9 225
6.1 SILT, trace to some sand, trace clay
Compact 7 ss 16 o
Grey
Wet
224
8 Ss 29 D 0O 6 8 8
223
222
Very Dense
9 Ss 103 D
Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+785 08R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 347.2 E 204 629.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.11 - 2014.02.12 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |ReSisTANGE PLOT e wae o] e | Remas
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV a8 & | 2|25| & [SHEARSTRENGTHKPa ' = | psTRIBUTION
DEPTH DESCRIPTION <3| & S [38| < |© UNCONFINED  + FIELD VANE ¥ %)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, trace to some sand, trace clay
Very Dense
Grey
Wet
10 | SS 107 220
219
11 Ss 86 o
218
2174
13.6 END OF BOREHOLE AT 13.6m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 13.6m AND
WATER LEVEL AT 2.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 11+790 20R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 348.9 E 204 647.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.11 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 2125 © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION El2| g 2|z E o DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
229.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 8 229 o
Frozen
228.3
0.9 Silty CLAY, varved 21 ss | 13 oy
Stiff 298
Grey °
3 Ss 16 o
227
4 Ss 6
AVA
226
5| SS 3 k—9
i.e
225
224.4 6 ss 8 o
4.9 SILT, trace to some sand, trace clay
Compact
Grey 224
Wet
223
7 Ss 15 o
222
Dense to Very Dense
8 Ss 45
221
220
9 Ss 103 o
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+790 20R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 348.9 E 204 647.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.10 - 2014.02.11 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x " :L:J RESISTANCE PLOT - Looe - REMARKS
> MOISTURE - T
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, trace to some sand, trace clay
Dense to Very Dense 219
Grey
Wet
10 | SS 92 o
218
217
11 Ss 97 aq 0 4 87 9
216
12| ss | o4 — b
21 - \\
5
End of drilling at 14.3m, Start of
DCPT.
214.0 044
244
15.2 END OF BOREHOLE AT 15.2m.
BOREHOLE OPEN TO 15.2m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 11+795 35R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 350.9 E 204 663.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.12 - 2014.02.12 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T oF _— REMARKS
E » < PLASTC | oRe vaup | 'E
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w, | 52 | GrRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
228.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss q
Frozen
228.2
0.8 Silty CLAY, varved 228
Stiff to Very Stiff 2 ss °
Grey
3 SS o
227
A 4
4 Ss o
226
5 SS o
225
4.0
+
6 Ss 204 I—lo 0 0 61 39
4.4
+
223
222.8
6.1 SILT, trace to some sand, trace clay
Compact 7 ss °
Grey
Wet
222
8 Ss 221 ©
220
Very Dense
9 SS o
219

Continued Next Page

% 3. Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+795 35R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 350.9 E 204 663.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.12 - 2014.02.12 CHECKED BY __ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
SILT, trace to some sand, trace clay
Very Dense
Grey
Wet
10| ss 218 g 0 5 8 7
217
216.7
12.2 Clayey SILT
Hard
1| ss
Grey
216
215
12| SS o
214.6 =
14.3 END OF BOREHOLE AT 14.3m.

BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 0.3m UPON
COMPLETION.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 3.0m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27

23 226.6

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE J1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"
! !

2" 34m 1" 112" 3"41/4" 6"
L Ll I L

100 ‘//.' ‘

90 ’/

80 ;‘

& ¢

60

50

. /

30 ‘

20

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 11+795 35R 4.88

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
224.06




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE J2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 I L L L L L L L L L L
90
80
70
60
50
40 )ﬁ/
30
20
!
v -
0 rd
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+775 35L 4.88 227.31
P4 11+780 17L 7.92 225.99
A 11+780 17L 12.42 221.49
* 11+785 08R 7.92 223.08
® 11+790 20R 12.50 216.74
Lo 11+795 35R 10.97 217.96
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

ATTERBERG LIMITS TEST RESULTS

FIGURE J3

PLASTICITY INDEX

Silty CLAY to SILT

60
CH
50
40 //
Cl 7
30 v
cL
A
20 e
* /
®
Lo
L J /
10 G
cL |y
CL-ML ) MI-Ol MH-OH
ML X| oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE ~ DEPTH (m) ELEV. (m)
o 11+775 35L 1.83 230.36
X 114780 17L 7.92 225.99
A 11+785 08R 1.83 229.17
* 114790 20R 1.07 228.17
© 114790 20R 3.35 225.88
o 11+795 35R 4.88 224.06
[ |
Muly2014 . . Prep'd AN ...
.647-89:00 ... THURBER Chkd. | MKE......




MINISTRY OF TRANSPORTATION, ONTARIO

OeﬂL”

0sy CHL\/ERT 4A

4

U [

95 35R
‘h

4]

I ] 1]

/ \ =L
15775 38|

/ I <
S

|

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No 647-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EB AND WB LANES

CULVERT 4A AND 4B
BOREHOLE _LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

S SUPERIOR
0=
Q.
8 0 8 16m
SCALE 1:400 KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
114775 350 114780 17L 114785 08R 114790 20R 114795 35R T Head Artesion Woter
-‘- -‘- -‘- -$— -‘- Piezometer
EXISTING GROUND
SURFACE 90% Rock Quality Designation (RQD)
/ A/R Auger Refusal
PROPOSED GRADE
235 N [ 235 NO ELEVATION NORTHING EASTING
PEAT N FILL // 114775 35L 232.2 5 423 343.5 | 204 591.0
Y& 114780 17L 233.9 5 423 345.6 | 204 609.6
P gy — + i d \ /M 114785 0BR| _ 230.0 | 5 423 346.2 | 204 635.1
230 4 2 A%X 27 27 bl LB — N q 230 114790 20R|  229.2 5 423 348.9 | 204 647.8
b $eea97277 | SILTY CLAY A== s J Ti+795 soR| _226.0 | 5 423 350.9 | 204 6634
05 Al A , 'TRACE SAND 4 15 o Bz B
e S KL Firm o Very stif 3 ;; 5 A
y25 g2 3 Y e 21%% 2 y25
1 A A LKL
” 7 ‘ ‘ ‘H S'LTHHU W e I 24472459 K
93 8 TRACE TO SOME SAND, TRACE, CLAY 2 15 10
oo i Yo el o s
220 , 0 220
R HHHHHHHH ‘HHHH 107 0 6
86 o 109 -NOTES-
AR _'___r—"'—’— 55 1) The boundaries between soil strata have been
215 ) S 215 established only at Borehole locations. Between
50 10} CLAYEY SILT Borehg\es thel boundaries are assumed from
Hard geological evidence.
2)This drawing is for subsurface information only.
210 210 Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-184
w
SECTION THROUGH CULVERT 4A AND 4B 2
o
8 0 8 16m s
—____———— \ DRAWING NOT TO BE SCALED | [E[oRE]EY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE _[Loap [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 3

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:37 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix K

Highway 11/17 EBL and WBL
Sta. 11+900 to 11+950

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

[ |
Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+905 32L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 473.5 E 204 624.8 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.26 - 2014.03.26 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lEl L] 82| 2 \ ‘ ‘ ‘ ‘ wp w we| 5¢ | cransize
ELEV Ol m o ) % a O |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =l s > <5z = —o—
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 i
SAND, trace to some silt, trace to 1 GS R o
some gravel 233
Very Dense
Brown
Frozen
(FILL)
1 SS | 50/ o
125
232
2 | 8s | 50/ ol
.075
231
Compact
3 Ss 11 o
230.3
3.0 Silty CLAY, trace sand
Stiff to Firm 230
Grey 4 Ss 8 HP 0 3 45 52
229
with thin silt seams
5 SS 4 o
228
227.7
55 SILT, trace clay, trace sand
Loose to Compact
Grey
Wet
\V4 227
6 | SS 9
226
7 Ss 13 o
225
224
8 Ss 22 © 0 3 9 7
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 11+905 32L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 473.5 E 204 624.8 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.26 - 2014.03.26 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o . 4 |ReSiSTANCE PLOT e L C | Remars
= MOISTURE - I
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH e >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
223
9| ss | 26 b
222
221
trace gravel
Very Dense 10| ss 75 d
Moist
220
11| ss | 88 H 0 3 9 7
218.9 219
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 6.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.0m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 11+912 19L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 476.5 E 204 639.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.06.02 - 2014.07.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES x 4 RESISTANCE PLOT& e NATURAL oo - REMARKS
O} o v MOISTURE wr | E I &
5 o |<8| @ 20 40 60 80 100 CONTENT zQ
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
231.8 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 6 8
Frozen
231
2|ss| 8 K
230.3
1.5 Silty CLAY, occasional sand seams
Stiff 3 ss 5 230 5
Grey
4 Ss 6 I s} 0 1 42 57
229
4.0
+
v
228
227
5 SS 3
i.B
226
225.5
6.2 SILT, trace clay, trace sand 6 | ss 7 ° 0 3 90 7
Loose to Compact
Grey
Wet 225
224
7 Ss 27
223
sandy
Very Dense 8 ss 65 q
222

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 11+912 19L 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 476.5 E 204 639.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.06.02 - 2014.07.02 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION Els| & =|1z2| E
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
221
9 | ss | 101 0
220
10| ss | 70
219
218
11| ss | 89 o
2175
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3 m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE




Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

THURBER
RECORD OF BOREHOLE No 11+923 02R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 480.7 E 204 662.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.07.02 - 2014.07.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESRTANCE PLOT = _— | Rewares
E %) 5 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
230.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 12 20
Frozen
230
2|ss| 6 1
229.5
14 Silty CLAY, occasional sand seams
Stiff
Grey 1 1
3 Ss 13 229 I |
Soft
4 SS 4 o}
228
5 Ss 3 F—9 0 0 51 49
z 227
10.0
+
29Q [}
225.9 6| 8S ) 4 226
5.0 SILT, trace clay, trace sand
Compact
Grey
Wet
225
7 Ss 18 o 0 3 9 7
224
8| ss | 18 223 o
222
9 Ss 26 P
221

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 11+923 02R 20F2 METRIC
WP#  647-89-00 LOCATION N 5423 480.7 E 204 662.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.07.02 - 2014.07.02 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
[= =
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH e >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Very Dense
10| ss | 106 220
219
1| ss | 117 o
218
12] ss | 92 217
216.7
14.2 END OF BOREHOLE AT 14.2m.
BOREHOLE OPEN TO 14.2m AND
WATER LEVEL AT 3.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 11+930 19R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 482.0 E 204 681.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.08.02 - 2014.09.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w, | 52 | GrRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
2296 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss °
Frozen
229
2 SS o)
228.0
1.5 Silty CLAY, trace sand, occasional 228
rootlets
o
Stiff 3 Ss
Grey
A 4
4| ss 227
5 | SS I o
226
7.0
+
225
6 SS o
224 44
+
7 SS o
2229 223
6.7 SILT, trace clay, trace sand
Compact
Grey
Wet
222
8 SS o
221
9 Ss o 0 2 92 6
220

Continued Next Page

% 3. Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+930 19R 20F 2 METRIC
WP#  647-89-00 LOCATION N 5423 482.0 E 204 681.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.08.02 - 2014.09.02 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
] MOISTURE I
= o l& z| 3 20 40 60 80 100 L CONTENT wr | S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
219
10| ss
218
11| SS 217 o
216
12| SS o
215.2 H
14.3 END OF BOREHOLE AT 14.3m.

BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 1.2m UPON
COMPLETION.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV.
(m)

2014.03.19 22 227.4
2014.03.27 22 227.4

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

THURBER
RECORD OF BOREHOLE No 11+940 33R 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 486.7 E 204 697.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.09.02 - 2014.10.02 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
o 2|25| S |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
228.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 9 14
Frozen
228.1
0.8 Silty CLAY, trace sand, varved, 208
ogcasmnal rootlets Py ss 6 °
Firm
Grey
3| Ss 7 227 h—ed
4 SS 3 o
226
5 Ss 2 I lo 0 1 37 62
v 225
- i.i
224.0 6 ss 9 294
4.9 SILT, trace sand, trace clay
Loose
Grey
Wet
223
222.8
6.1 Silty CLAY, varved
Stiff
o]
Grey 7 Ss 3
222
?.7
frequent silt seams
8| ss | 4 221 F=o
220.4
8.5 SILT, trace to some sand, trace clay
Loose
Grey 220
Wet
9 Ss 6
219

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/7/14

Sensitivity

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 11+940 33R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 486.7 E 204 697.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.09.02 - 2014.10.02 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
Dense to Very Dense
218
10| ss | 47 ° o
217
11| ss | 102
216
215
12 | ss | 101
2146
14.3 END OF DRILLING AT 14.3m, BEGIN \
DCPT. \
\
214 \
2133 \
15.5 END OF BOREHOLE AT 15.5m.
BOREHOLE OPEN TO 15.5m AND
WATER LEVEL AT 13.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE K1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 ﬁfw
90
}l‘
80
70 Vi
60 / }‘
50 £
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+905 32L 3.35 229.87
P4 11+912 19L 2.59 229.21
A 11+923 02R 3.35 227.54
* 114940 33R 3.35 225.54
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE K2
GRAIN SIZE DISTRIBUTION
SILT
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 { == L L E_.L_* L L ! L
90 /
80
70
60
50
40
30
7
20
o &
: e
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 11+905 32L 9.45 223.78
X 114905 32L 14.02 219.20
A 114912 19L 6.40 22540
* 114923 02R 6.40 224 .49
® 11+930 19R 9.45 220.11
R
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE K3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 -
cL *
yo]
2 /
® /
10 / /
cL L4 | /
CL-ML ) MI-Ol MH-OH
ML F oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 114905 32L 3.35 229.87
P4 11+905 32L 14.02 219.20
A 11+912 19L 2.59 229.21
* 114923 02R 1.83 229.07
® 114923 02R 3.35 227.54
Lo 11+930 19R 3.35 226.21
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE K4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 -
X
cL
. . //
A /
10 /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11+940 33R 1.83 227.06
P4 11+940 33R 3.35 225.54
A 11+940 33R 7.92 220.97
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

£y
114900
1+d1/ 77+2? nAde ﬁ7 9406
9 IS S Ta =y 4 / / [ Y] [ 1 I / 12 INT
= / Ty O 7 R \
CULVERY/ 54 f’ ULT 58
/|
Q
N
l" S
Q Q-
S S
N
8 0 8 16m
e
SCALE 1:400
_‘_11+905 321 _._11+912 19L _‘_11+923 02R _‘_11+93D 19R -d}11+940 33R
EXISTING GROUND
SURFACE
235 235
PROPOSED GRADE N
L PEAT i
230 Tt % %T\""\ — ; N \ PEAT230
] o S ey T = ~
4 g 6 §|L Y LAY '4-’ = 7-77- ) l% '41 PITTI T T T T T T T T TS : —N_)_ —
. sl TRACE  SAND, OCC. SAND SEAMS /7| 3 12 sWi
9 L 5 Stiff to Firm_ / 3 3
4 v é 4 R é
225 13 ! ] wIH i 2
2 27 SILT ) ] I Iﬁ@/‘f SILT
26 65 TRACE SAND, TRACE CLAY 18 IRl “24%7 ) 713 71 TRACE SAND, TRACE CLAY
- 101 Loose to Very Dense 26 26 TT71 7 ] 4 Loose
220 e L 106 21 T 220
2 37 102
215 2 101 215
0 50 100
210 210

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No 647-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EB AND WB LANES

CULVERT 5A AND 5B
BOREHOLE _LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
114905 32L 233.2 5 423 473.5 | 204 624.8
114912 19L 231.8 5 423 476.5 204 639.3
11+923 02R 230.9 5 423 480.7 204 662.7
11+930 19R 229.6 5 423 482.0 | 204 681.0
11+940 33R 228.9 5 423 486.7 | 204 697.4
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

illustration.
GEOCRES No. 52A-184
SECTION THROUGH CULVERT 5A AND 5B Z
8 0 8 16m s
| DRAWING NOT TO BE SCALED | | DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE _[Loap [DATE OCT. 2014
DRAWN MFA [CHK SBP [SITE JSTRUCT [DWG 4

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:37 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix L

Highway 11/17 EBL and WBL
Sta. 12+070 to 12+080

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 12+075 05R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 619.5 E 204 723.2 ORIGINATED BY GA/MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES x 4 RESISTANCE PLOT& e NATURAL oo - REMARKS
O} o v MOISTURE wr | E I &
5 o |<8| @ 20 40 60 80 100 CONTENT zQ
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
2277 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Silty CLAY, trace sand, trace gravel
Brown 1 ss 38 a
Frozen
(FILL)
226.9 227
0.8 PEAT, trace rootlets, trace sand
Loose
Dark Brown 2 ss 5 °
Wet
226.1
1.5 Silty CLAY, trace organics, trace 226/
roots
o
Stiff 3 Ss 10
Grey
4 Ss 2 205 ¢ 0 0 47 53
5 Ss 0 q
224
3.1
223.1
4.6 SILT, trace to some clay, trace sand 223
Loose to Compact 6 ss 5 °
Grey
Wet
222
7 Ss 15 o
221
z 220
8 Ss 13 o
219
9 Ss 19 P
218

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 12+075 05R 20F 2 METRIC
WP#  647-89-00 LOCATION N 5423 619.5 E 204 723.2 ORIGINATED BY GA/MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION 2] & - EE
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
217
Dense
10| ss | 33 q
216
2155
12.2 Silty CLAY
\C’:W Stiff to Hard 11| ss | 20 0 0 70 30
rey 215
214
12| ss | 100
213.6 o
14.1 END OF BOREHOLE AT 14.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 14.0m AND
WATER LEVEL AT 7.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 12+075 06L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 624.4 E 204 713.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
C|lm| H 31258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION =l s e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
227.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Sandy SILT, trace gravel, trace clay
227.6 Loose
o]
0.3 Brown ! ss o
(FILL)
PEAT, occasional rootlets
Soft 227
Dark Brown 2 ss 4 9
Wet
226.4
1.5 Silty CLAY, occasional sand seams
Stiff
Groy 3|ss| 5 226
4| ss | 2 —lo
225
varved
5 Ss 1
v
224
2.1
223.3
4.6 SILT, trace to some clay, trace sand
Loose to Compact 6 ss 9 223 0 2 8 12
Grey
Wet
222
7 Ss 14 o
221
8| ss | 12 220 g
219
9 Ss 11 o
218

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 12+075 06L 20F 2 METRIC
WP#  647-89-00 LOCATION N 5423 624.4 E 204 713.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.13 - 2014.02.13 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES | o o | 3 [|REsisTancEPLOT — puasTe ML [ | REMARKS
[ O iy MOISTURE T = I &
= o |<8| @ 20 40 60 80 100 CONTENT z Q9
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV Tlm| ¥ 2 |25| @ |SHEAR STRENGTH kPa =
DESCRIPTION 2] & 2|z = ——o—— DISTRIBUTION
DEPTH <3 r >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Very Dense to Dense
217
10| ss | 60 g
216
11| ss | 42 o
215
214.5

13.4 END OF BOREHOLE AT 13.4m.
BOREHOLE OPEN TO 13.4m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 12+075 33L 1 OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 636.6 E 204 689.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.12 - 2014.02.12 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuip = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
228.4 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 9
1 Ss 23
Frozen to 0.6m 228
Soft
Wet 2| ss | 3 o
227.0 207
14 Silty CLAY, varved
Firm
Grey 3| ss 4 F— ¢
V| 26
4 SS 3 o
225.4
3.0 SILT, trace to some clay, trace sand
Compact
o
Grey 5 Ss 10 225
Wet
224
6 Ss 14 o
223
Dense to Very Dense
7 | SS 37 222
221
8 Ss 39 o] 0 3 87 10
220
9 | Ss | 110 219 g

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 12+075 33L 20F2 METRIC
WP#  647-89-00 LOCATION N 5423 636.6 E 204 689.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.12 - 2014.02.12 CHECKED BY___ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
[= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION 2] & = |lz8| & o DISTRIBUTION
DEPTH <3| & >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
218
10| ss | 125
217.2
1.3 END OF BOREHOLE AT 11.3m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 2.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 12+075 35R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 606.0 E 204 750.0 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
226.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 7 83
Frozen
2 SS 4 o)
Wet
3| Ss 2 o
224.0
21 Silty CLAY, trace organics, trace
roots
g alss| o .
5| SS 0 o
1.5
6 SS 4 o
7 | SS 8 o
218.5
76 SILT, trace to some clay, trace sand
Compact 8 ss 12 °
Grey
Wet
Very Dense to Dense
9 Ss 7 P 0 3 8 8

Continued Next Page

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 12+075 35R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 606.0 E 204 750.0 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.14 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
216
10| ss | 76 g
215
214
11| ss | 40 o
213
2124
13.7 Silty CLAY, trace sand, pockets of
sandy silt 12| ss | 12 o 0 3 72 25
Stiff 212
Grey
Start of DCPT at 14.3m.
211 g
\
\
\
210.4
15.7 END OF BOREHOLE AT 15.7m.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27

20 2241

+3 %3

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE L1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 196? 4 Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 u/'J;jﬁ: BN e oy
90 f
o / /
70
60 d #
50 / ﬁ
40 ¢
30
20 ¢
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+075 05R 2.59 225.06
P4 12+075 05R 12.50 215.15
A 12+075 35R 14.02 212.10
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 -

Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE L2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

290 190 6050 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 %
90
80 é
70 / Z
60 //5
50 f £
40 }
i
30
/_
ut/
20
1
10 ? o
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+075 06L 4.88 223.00
P4 12+075 33L 7.92 220.50
A 12+075 35R 9.45 216.67
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE L3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 >
cL
2 /
’ v /
10 /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+075 05R 2.59 225.06
P4 12+075 0O6L 2.59 225.29
A 12+075 33L 1.83 226.60
* 12+075 35R 3.35 222.77
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No 647-89-00

124090 29R

uy 124090 CL E

EB AND WB LANES

CULVERT 6A AND 6B
BOREHOLE _LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

2+080.9 17.

THURBER ENGINEERING LTD.

040+7/CULVERT 6A

~
\\?E?: cu 68
N1

—
L - \~<

2+060

LAKE
SUPERIOR

=
=
== i
’-“‘ //; _JrEE.S 2'2?\

5
/
J

PLAN
0 8

8 16m
SCALE 1:400 KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
124075 33L 124080 19L 124075 06L 124075 05R 124080.9 17.8R 124075 35R riead Artesion Woter
* * * * * 4
90% Rock Quality Designation (RQD)
PROPOSED GRADET A/R Auger Refusal
235 235 NO ELEVATION NORTHING EASTING
124075 05R 227.7 5 423 619.5 | 204 723.2
EXISTING SGURROFLXEE PEAT TOPSOIL FILL 12+075 O6L 227.9 5 423 624.4 204 713.3
124075 33L 228.4 5 423 636.6 204 689.2
230 \ \ o T / ol 230 12+075 3R] 2261 | 5 423 606.0 | 204 750.0
\L May 22/13 _“\’L\ N / PEAT 12+080 19L 228.4 5 423 634.8 204 704.6
T 2 S N May 22/13' N 12+080.9 17.8R|  226.8 5 423 618.9 204 737.2
7 o7 2 re n W
7] 4 STy 47 = 2= ,;;9_ T e — N
225 10 {4 0 2 2 -7 o) VN 3 T 4 AT 205
L 0 %/ 1 0 0 /'7"79—5- o 2 L
14 1, B3 . s K oy 0 F77777_SILTY_CLAY
- 4 B %% 0 47T occ. SAND SEAMS
. 18 14 15 " 7 44_,‘~ /] 5; 4 Soft to Stiff
220 S 21 12 3 TR s 220
1o 50 " 19 7 TN 12 FETEF
. " -NOTES-
AR 9 60 33 77 ) -
A 49 1) The boundaries between soil strata have been
215 42 L =2 20 oA 76 215 established only at Borehole locations. Between
SILT ez 100 | }"’/}7 L 53 40 Borehq\es thg boundaries are assumed from
TRACE TO SOME CLAY, TRACE SAND TTEIR R ] L geological evidence.
Loose to Very Dense 12 2)This drawing is for subsurface information only.
210 SILTY CLAY 210 Surface details and features are for conceptual
TRACE SAND R illustration.
Stiff to Hard
GEOCRES No. 52A-184
w
SECTION THROUGH CULVERT ©A AND 6B 2
o
8 0 8 16m s
| DRAWING NOT TO BE SCALED | | DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE _[Loap [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 5

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:37 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix M

Highway 11/17 EBL
Sta. 12+100 to 12+170

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 12+130 15R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 662.7 E 204 757.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
W 5 PLASTIC | TURE tauo | T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
229.4 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, trace rootlets, trace g g
wood — o
Soft S I 229
Dark Brown —
. — —
228.7 Moist — ]
0.8 SILT, trace to some sand, trace clay,
trace roots > | ss 3 °
Very Loose to Compact
Brown
Moist to Wet 228,
3 Ss 11 o
2271
23 Silty CLAY, trace sand 297
Stiff
o
Brown to Grey 4 Ss 3
v
5| SS 0 226 o
43
+
225
6|SS| 0 —+&
224
4.3
+
7 Ss 4 223 <o
222
221.8
76 SILT, trace sand to sandy, some
clay °
Compact to Dense 8 Ss 3 H o 1 &
Grey
Wet
221
9| ss | 16 220 o

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 12+130 15R 20F2 METRIC
WP#  647-89-00 LOCATION N 5423 662.7 E 204 757.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.14 - 2014.02.15 CHECKED BY____ MEF
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
[= =
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH <3| & >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
219
10| ss | 42 b
218
217
11| ss | 23 o
216
12| ss | 14 o
215.1
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE M1

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 4‘0 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 yro—®
90
80
70
60 /
50 f
40
30 ﬁ
20 /./
10 ./
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+130 15R 7.92 221.49
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE M2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
%
30 7
CL
20 . //
//
CL-ML MI-Ol MH-OH
ML OL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+130 15R 4.88 224 .54
|
uly 2014 . . Prep'd .. AN ...
.847-89-00. .. ... THURBER Chkd. | MKE. .. .




MINISTRY OF TRANSPORTATION, ONTARIO

3 ] 3 2 R 8 S
S T TN ST
PROP. HWY 11/17 WBL_
42 —f—’——_i"_“"__'ﬁ } } % LA
124130 15R
=<\ - PROP. HWY 11/17 EBL.
——— ==
20 0 20 40m
L | L | {
SCALE 1:1000
#ZHSO 15R
PROPOSED
GRADE
235 235
ORGANICS EXISTING GROUND
/ SURFACE
i
SILT 13 T
T 0s AND, TRACE CLAY il ! HEI
Very Loose to Compact //Z" 0
225 5 225
SILTY CLAY 7~ 4
TRACE SAND A W
Stiff 13
16
SILT 9
TRACE SAND TO SANDY, SOME CLAY
Compact to Dense 23
215 A 215

PROFILE ALONG @ HIGHWAY 11/17 EBL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING | SHEET
EASTBOUND LANES
(STA. 12+100 TO 12+170)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

-
7

] &
|

-

i
LAKE
SUPERIOR
- >
3%

KEYPLAN

7//]

4

oese. e

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
124130 15R 229.4 5 423 662.7 204 757.8
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

20

|

40m H 1:1000

]

|

T

8

O T ©

1
16m V 1:400

illustration.
GEOCRES No. 52A-184
%2}
z
<]
%2}
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [DWG 9

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix N

Highway 11/17 EBL and WBL
Sta. 12+230 to 12+250

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 12+230 43R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 729.1 E 204 833.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w, | 52 | GrRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa 2 |ps o
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
224.4 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Soft to Firm 1 ss B
Dark Brown 224
some sand, trace silt
Brown to Grey 2 ss 17
2229 3
1.5 Silty CLAY
Firm to Stiff 3 ss °
Grey
222
4 SS H ]
5 SS o
221
220
6 Ss o 0 1 70 29
219
7 Ss 8 o
2.7
+
217
8 | SS H—d
6
occasional cobbles
215.3
9.1 Silty SAND
Very Dense 9 ss 5 .
Grey
Moist to Wet

Continued Next Page

Numbers refer to

20
Sensitivity 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+230 43R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 729.1 E 204 833.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL
E » < PLASTC | oRe vaup | 'E REMARKS
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
Sy wl=2] z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH § s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
ez z €C| L [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
S Continued From Previous Page - - u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
101 END OF BOREHOLE AT 10.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27 1.6* 222.8
*(Frozen)
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 12+235 CL 10F 1 METRIC
WP# 647-89-00 LOCATION N 5423 758.2 E 204 801.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
226.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets, trace wood
fragments 12
Soft to Firm ! ss 2
Dark Brown
226
2|ss| 5 "
225.1
1.7 Silty CLAY, trace sand, occasional 3 ss 2 225 B 1o
sand seams
Firm to Stiff
Grey
4 SS 6 o
224
5 Ss 6 o 0 1 69 30
223
222
6 Ss 11 o
v
221
7 SS 6 9
220
219
8 SS 6 0
218.2
8.6 END OF BOREHOLE AT 8.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 8.6m AND
WATER LEVEL AT 5.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 12+240 42L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5423 787.1 E 204 770.8 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
o 2|25| S |SHEAR STRENGTH kPa =
ELEV DESCRIPTION =l s e <|Z2 = L — DISTRIBUTION
DEPTH <3 by >3 5 < | O UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
226.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets, trace wood 226
fragments 133
Very Soft to Firm ! Ss 2
Dark Brown
Wet
2|ss| s 225 °
224.5
1.5 SILT, some clay, trace sand, trace
organics 3|ss| 3 o 0 2 81 17
Very Loose
Grey 224
223.8
23 Silty CLAY, trace sand
Firm
o
Grey 4 Ss 7
223
5 Ss 10 o
v
222
occasional cobbles
221.3 6 SS 50/
4.7 END OF BOREHOLE AT 4.7m UPON .150
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.

BOREHOLE OPEN TO 4.7m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE N1

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100 T
90
80 /./
70 /
60 /
50 f
40 /
30 /‘
0 ) d
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+240 42L 1.83 224.24
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE N2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 4‘0 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 FF—
/
90
80
70 j
60
X9
50 /./‘
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+230 43R 4.88 219.56
P4 12+235 CL 3.35 223.43
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE N3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 7
cL
2 /
N %z/ /
10 /
cL |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+230 43R 2.59 221.84
P4 12+230 43R 7.92 216.51
A 12+235 CL 1.83 224.96
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

SHEET

/ 092+l "i" ‘ ‘-‘“\." DIMENSE\C{]NE-lA_lellNCMETRES CONT No 2074-6026
’ “ ‘ ‘ “ AND /OR MILLIMETRES GWP No 647-89-00
' ' UNLESS OTHERWISE SHOWN HWY 11/17 FOUR LANING

EB AND WB LANES
’ CULVERT 7
" BOREHOLE LOCATIONS AND SOIL STRATA
& ; IA\\\ MMM GROUP
™ - ; :

S / KO 12424 3||_ « @Q\/ q//bQ
& \ o5 ><

THURBER ENGINEERING LTD.

oV e "‘ ] — ) \cwgm 7
— =3 L
= ‘

- -
z \|
z |
Q
o ) \ 12y2[0) 2R e
O X
\ 2 x x &
PLAN
8 0 8 16m
SCALE 1:400 KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
124240 421 124243 30.7L_‘_ _‘_12+235 CL 124230 19R _‘_12+23O 43R CONE Blows /0.3m (60" Cone, 475J,/blow)
PH Pressure, Hydraulic
\v4 Water Level
Head Artesian Water
235 235 T Piezometer
90% Rock Quality Designation (RQD)
PROPOSED GRADE A/R Auger Refusal
TOPSOIL
230 \ — 230 NO ELEVATION NORTHING EASTING
AT )(_ SILTY ORGANIC CLAY EXISTING GROUND 124230 43R| 2044 | 5 423 729.1 | 204 833.8
. N SURFACE PEAT 12+235 CL 226.8 5 423 758.2 | 204 801.8
\%‘L t MMA_L;;—— N - _ - Moy 22/13 - /—— 124240 42U  226.1 5 423 787.1 | 204 770.8
225 5 2 i =TT f N N r 225 124230 19R 224.9 5 423 743.2 204 814.8
SILT [Tl 31 ;f i Mgy 5 . == L) —
SOME CLAY, TRACE SAND " ;ﬁ@;E mﬂj% 6 : T S A 22 00 | 2258 5 425 7830 | 204 7819
Loose to Very Loose g 7|1 0 SILTY CLAY 0
220 i e 5 6 T o [TTITTI//TRACE SAND, OCC. SILT_SEAMS ) 220
"R 6 701 DAY 0CC. COBBLES 5
- 6 o, Stiff 3
] ¢ 4
215 AR s FHESe 215
SILT AR “_SILTY SAND
TRACE TO SOME CLAY, TRACE SAND Very Dense -NOTES-
Firm to Stiff —

1) The boundaries between soil strata have been
210 210 established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
SECTION THROUGH CULVERT 7/ Z
8 0 8 16m s
e ™ e = —— I DRAWING NOT TO BE SCALED | [ DATE [ BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE _[Loap [DATE OCT. 2014
DRAWN MFA [CHK SBP [SITE JSTRUCT [DWG 6

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237-Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:38 PM




Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix O

Highway 11/17 EBL
Sta. 12+270 to 12+420

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 12+350 19R 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5423 834.4 E 204 888.5 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
227.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Sandy SILT, trace organics
Very Loose to Loose 1 ss 4 °
Brown
Moist 297
(FILL)
2 Ss 7 s}
226
3 SS 2 o
225.3
23 Silty CLAY
Stiff
225
Brown to Grey 4 Ss !
v
5 Ss 0 i P 0 0 47 53
224
4.3
+
223
Grey
6 SS 0 e
222
7 Ss 4 o
221
220
Sand seams
8 | SS 5 H1 o
219
9 Ss 4 D
218

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 12+350 19R 20F 2 METRIC
WP# 647-89-00 LOCATION N 5423 834.4 E 204 888.5 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH § S [ > 35 § O UNCONFINED + FIELD VANE % (%)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
216.9 217
10.7 SAND, trace silt
Very Dense 10| ss 84 °
Grey
Wet
216
2154
12.2 END OF BOREHOLE AT 12.2m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 12.0m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Of1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 o——9®
90
80
70
60 /
50 /
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+350 19R 3.35 224.23
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE 02
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 7
CL
20 //
//
10 oL X® ‘/
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 12+350 19R 3.35 224 .23
X 12+350 19R 7.92 219.66
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

o o I g 2 3
° 2 e ?; < I % ¥ E i’f—
] " 3 & & o g < a B
+ ol o - -
o - -
/
—
- PROP. HWY 11/17 WBL
//—
P f } } }
e
I — PROP. HWY 11/17 EBL
/¢LL+55O 1R
— 7 N
20 0 20 40m
L | L | {
SCALE 1:1000
#2%50 T9R #%540 21R
235 235
SANDY SILT FILL PROPOSED
TRACE ORGANICS GRADE
Very Loose to Loose
N N I PEAT
D) T
7
SILTY C:AY 7] = 7
9
OCC. SAND SEAMS 0 gé‘;;‘ANCGE CROUND SILTY CLAY é, g
Stiff 4 OCC. OXIDE STAINING 4
5 Stiff to Soft AR
4 44 4 V.93 SAND
841~ .~ TRACE SILT
215 TR Very Dense 215

PROFILE ALONG @ HIGHWAY 11/17 EBL

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 124275 TO 12+590)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A ﬁ
or
IS
AN
3
PLAN
LAKE
SUPERIOR
B ®
H \,\\‘:ke’
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
12+350 19R 227.6 5 423 834.4 204 888.5
124540 21R 224.2 5 423 957.5 205 027.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
20 0 20 40m H 1:1000
L | L | { "
f 1 T 1 1 %
8 0 8 16m V 1:400 7]
]
| DRAWING NOT TO BE SCALED | * | DATE [ BY DESCRIPTION
[ 100mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN AN |CHK SBP [SITE [STRUCT [DWG 10

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix P

Highway 11/17 EBL
Sta. 12+540 to 12+590

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 12+540 21R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5423 957.5 E 205 027.9 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
224.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets, trace wood 224
Soft 1 ss 4 149
Dark Brown
Frozen
223.4
0.8 Silty CLAY
Stiff to Soft 2 ss 9 °
Brown 223
Occasional oxide staining
3 Ss 8 o 0 1 59 40
222
Brown to Grey
4 SS 4 o
Very Soft 221
5 SS 0 z e!
220.5
37 END OF BOREHOLE AT 3.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 3.7m AND
WATER LEVEL AT 3.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
"7 Sensitivity 10 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 -

Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE P1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
!

100

90

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2"
L Ll Ll I

3"41/4"6"
L

- \

80

70

60

50

40

30

20

10

0.0001 0.001

0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY

FINE | MEDIUM | COARSE

FINE

COARSE

COBBLE

FINE GRAINED

SAND

GRAVEL

SIZE

LEGEND

SYMBOL
®

BOREHOLE DEPTH (m)
12+540 21R 1.83

THURBER

ELEV. (m)
222.36




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

o o I g 2 3
° 2 e ?; < I % ¥ E i’f—
] " 3 & & o g < a B
+ ol o - -
o - -
/
—
- PROP. HWY 11/17 WBL
//—
P f } } }
e
I — PROP. HWY 11/17 EBL
/¢LL+55O 1R
— 7 N
20 0 20 40m
L | L | {
SCALE 1:1000
#2%50 T9R #%540 21R
235 235
SANDY SILT FILL PROPOSED
TRACE ORGANICS GRADE
Very Loose to Loose
N N I PEAT
D) T
7
SILTY C:AY 7] = 7
9
OCC. SAND SEAMS 0 gé‘;;‘ANCGE CROUND SILTY CLAY é, g
Stiff 4 OCC. OXIDE STAINING 4
5 Stiff to Soft AR
4 44 4 V.93 SAND
841~ .~ TRACE SILT
215 TR Very Dense 215

PROFILE ALONG @ HIGHWAY 11/17 EBL

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES
(STA. 124275 TO 12+590)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A ﬁ
or
IS
AN
3
PLAN
LAKE
SUPERIOR
B ®
H \,\\‘:ke’
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
12+350 19R 227.6 5 423 834.4 204 888.5
124540 21R 224.2 5 423 957.5 205 027.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
20 0 20 40m H 1:1000
L | L | { "
f 1 T 1 1 %
8 0 8 16m V 1:400 7]
]
| DRAWING NOT TO BE SCALED | * | DATE [ BY DESCRIPTION
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DRAWN AN |CHK SBP [SITE [STRUCT [DWG 10

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS).dwg

PLOTDATE: 10/1/2014 3:50 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix Q

Highway 11/17 WBL
Sta. 12+730 to 12+900

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 12+770 23L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5424 113.6 E 205 200.7 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.28 - 2014.03.28 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH <[] F >3 8| < |© UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
2223 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 ;
SAND, some gravel, occasional 1 GS o
cobbles 299
Very Dense
Brown
Frozen
(FILL) 1] ss | sor o
.050
220.9 221
14 Clayey SILT
Very Hard
Brown 2 SS 72 o
Frozen
(FILL)
219.9 220
24 PEAT, amorphous
Stiff 3 SS 13 o
Black
212'; Moist yara
’ Silty CLAY, occasional oxide z
staining 219
Firm to Stiff 4 ss | 1 = 1 2 64 33
Brown
Moist
218
With thin silt seams
5| SS 6 H—e
216.9 217,
54 END OF BOREHOLE AT 5.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.4m AND
WATER LEVEL AT 3.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.3m,
THEN CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 12+845 20L 10OF 2 METRIC
WP# 647-89-00 LOCATION N 5424 147.3 E 205 267.8 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.28 - 2014.03.28 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
221.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, some gravel 1 GSs 5
Very Dense
Brown to Reddish Brown
Frozen 2 GS °
(FILL)
T 507
.050 220
2 | 8s | 50/ o
125
218.9 219
21 Silty SAND, occasional clayey silt
pocket, occasional peat pocket
gzr:er;pact to Loose 3 ss 12 o
Wet
218
4 SS 2 o
216.9 217
4.1 Clayey SILT, trace peat
Stiff
Grey
Wet
5 Ss 2 Ho 0 0 84 16
216
1.7
+
215
With thin silt seams
6 SS 4 o
v
214 18
213.7
73 Silty CLAY
Stiff
Grey
7| Ss 2 o
213
21
+
212
With sandy silt seams
8 | SS 2 o
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 12+845 20L 20F2 METRIC
WP# _ 647-89-00 LOCATION N 5424 147.3 E 205 267.8 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.28 - 2014.03.28 CHECKED BY _ MKE
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w e, 2 PLASTIC ag;ﬂz’:{; Lup ':I_: REMARKS
[= =
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
1l8
1
9 Ss 4 210 o
1.7
I
209
10| ss | 3 1 0 0 44 56
208
1.
19
11| 88 | 1 207
206.7
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 12.4m AND
WATER LEVEL AT 6.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.8m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Q1

PERCENT FINER THAN

Clayey SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! ! !

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2"
L Ll Ll I

3"41/4"6"
L

100

90

80 ﬁ

. /

. !

40 f

30

o J

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE

COBBLE

FINE GRAINED SAND

GRAVEL

SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 12+845 20L 4.88

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
216.14




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Q2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 j 3/8"/2" 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
s /Qﬁ/ii—+—p~—' nl
|
L
90 H/xr
x -
. x A~
hili
70 #
60 F ‘
50 “/ ,/
40
30 ./
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+770 23L 3.35 218.95
P4 12+845 20L 12.50 208.52
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE Q3
ATTERBERG LIMITS TEST RESULTS
Clayey SILT
60
CH
50
40 //
Cl \)‘&
®

30 -

CcL

//
CL-ML o~ MI-Ol MH-OH
M oL
30 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 12+845 20L 4.88 216.14
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE Q4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 >
cL
pd
20 x A /
X /
o
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 12+770 23L 3.35 218.95
X 12+770 23L 4.88 217.42
A 12+845 20L 7.92 213.09
* 12+845 20L 12.50 208.52
|
July2014 . . Prep'd AN |
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO
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[3Y M < n © ~ 00 o (@} — (%] M <+ n © ~ 00 [+)] o
~ r~ ~ ~ ~ ~ ~ ~ [ve] [re) o) [+0) [+0) [+0) [+o) [+0] [ e} [ve] (o))
+ + + + + + + + + + + + + + + + + +
gl (& & 8 8 o 8§ & 84 & 8 8 8§ &8 & &/q
124770 231
‘EQ:QA'E ’)['\1L
MM -
* i % % % * | % % % % | | | | | % —t
PROP. HWY ~11/17 EBL
20 0 20 40m
L | 1 | {
SCALE 1:1000
‘u+77o 231 ‘TZ+845 20L
SAND FILL
SOME GRAVEL, OCC. COBBLES
Very Dense EXISTING GROUND EE%’SSED
SURFACEW [
S \ ’/ 225
SAND FILL

CLAY SILT FILL
Very Hard

SOME GRAVEL
Very Dense

220 220
PEAT 11 TR SILTY SAND
AMORPHOUS 12 WITH PEAT POCKETS,
Stiff 6 2 WITH CLAYEY SILT POCKETS
- b - Compact to Very Loose
AR
2
215 7 215
\_SILTY CLAY Av i CLAYEY SILT
OXIDE STAINING - A TRACE PEAT
Firm to Stiff 2 Stiff
2 SILTY CLAY
Stiff
210 4 210
3
1
205 205
PROFILE ALONG ¢ HIGHWAY 11/17 WBL
20 0 20 40m H 1:1000
L | L | ]
} T T T 1
4 0 4 8m V 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
WESTBOUND LANES
(STA. 12+730 TO 12+900)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

-
7

] &
|

X
&
PLAN |
i
LAKE
SUPERIOR
B ®
H \,\\‘:ke’
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
12+770 23L 222.3 5 424 113.6 205 200.7
124845 20L 221.0 5 424 147.3 205 267.8
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix R

Off Highway 11/17 Sta. 13+100
Red Rock Road #8

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 09+965 CL (RR8) 10F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 283.9 E 205 483.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESSTANCE PLOT . | emarks
W g 5 PLASTC | oRe vawo | b
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DEPTH DESCRIPTION 12| 2 | $[532Z2]| % |o UNCONFINED  + FIELD VANE
s(21 1] 2lag| £ 0 Y %)
ez z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
218.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  ORGANICS: (350mm) —
— ]
218.5 — 1 1 SS 10 o
04 Clayey SILT, some sand, trace
organics, trace rootlets
Firm
Brown 218
2 Ss 5 s}
varved
Brown to Grey 3 | ss 1 217 a
+
216
215.8 v
3.0 Silty CLAY, trace sand <
Stiff to Firm 4 ss 0 °
Grey
215
+
5 | SS 0 214 | o
+
213
6 Ss 1 [}
212
+
21
7 Ss 1 g
E.B
210
8 Ss 1 o
209

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 09+965 CL (RR8) 20F2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 283.9 E 205 483.6 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.15 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DEPTH DESCRIPTION 512 & 152 % |o UNCONFINED  + FIELD VANE
g2 F| 2|ag]| S g ¥ (%)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Silty CLAY, trace sand
Stiff i
Grey
208
9| ss | 2 o 0 1 46 53
10.8
+
207
206.7
12.2 SAND, some gravel
Compact 10| ss | 16 o
Grey
Moist
206
11| ss | 105/ 205 o
204.7 225
14.1 END OF BOREHOLE AT 14.1m ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL AT 3.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE R1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

‘23 100 6050 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 B i
/.—d’
90 i/‘
80 /‘
70
60 /‘
50 /
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° 09+965 CL (RR8) 10.97 207.87
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE R2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
®

30 7

CL

o
2 i, //
//
CL-ML / MI-Ol MH-OH
oM oL
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) 09+965 CL (RR8)  4.88 213.97
X 09+965 CL (RR8) 10.97 207.87
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

A

*0%965 CL (RR8)
—]
o
=
~
=~
>
=
= ++
.
2
=]
8 0 8 16m
L | L | {
SCALE 1:400
¢9+965 CL (RR8)
225 225
PROPOSED GRADE
ORGANICS /
990 220
CLAYEY SILT eraedT0RTrrr EXISTING GROUND
SOME SAND, TRACE ORGANICS, TRACE ROOTLETS :
Fi 4 SURFACE
irm to Soft f%_ Vaflrdpa
215 0 215
SILTY CLAY 4 0
TP TI—
TRACE SAND 1
Stiff to Firm :
210 w 210
2
_4_4 - 16 _4_4 -y
205 £ {15/] 205
SAND AR
SOME GRAVEL
Compact
200 200

PROFILE ALONG ¢ RED

8

L |

0 8

L |

ROCK ROAD 8

16m
]

[

|

SCALE 1:400

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
RED ROCK ROAD 8

(STA. 94950 TO 9+980)
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A NMSL%
|
N
N
£
f
LAKE
" SUPERIOR
53
<
PLAN
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
09+965 CL (RR8) 218.8 5 424 283.9 205 483.6
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix S

Highway 11/17 EBL and WBL
Sta. 13+100 to 13+300

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13+150 20R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 260.0 E 205 554.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& PLASTIC NATURAL LiQuip = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s & < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
219.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, trace roots and rootlets g g
Dark Brown — 219
218.8 Frozen — ] 1) ss 7
0.5 Silty CLAY, some sand, trace
organics
Firm to Stiff
Brown 2| ss| 6 o 0 8 40 52
z 218
Occasional wood fibres
3 SS 4 o
217
Occasional sand seams
Grey 4] ss | 1 o
216
5 Ss 0 e}
+
215
6 Ss 0 o
214
+
213
7 Ss 0 | o 0 0 57 43
212 +
8 Ss 1 o
211
+
210
9 Ss 1 o

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 13+150 20R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 260.0 E 205 554.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
1%} T
= wnl|22| 3 20 40 60 80 100 | Gme | 5O &
Sy wl=2] z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH § s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
209 H
10 | SS 2 b
208
4
207.4
11.9 SAND, some silt, trace gravel,
occasional cobbles
Compact 207
Grey
Moist 11 Ss 21 o
206
205.5 T2 1SS 11007
13.8 END OF BOREHOLE AT 13.8m 050
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL AT 1.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13+205 19L 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 320.7 E 205 583.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.16 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 T GonTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
219.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, trace roots: (200mm) g g 219
7]
02 Dark Brown 1 ss 13 °
Frozen
Silty CLAY, varved, some sand,
occasional sand seams
Firm to Stiff
Brown
2 Ss 8 8 o
Moist 218
3 SS 4 o
217
+
v
216
4 Ss 1 o 0 1 42 57
215 +
Grey
5 Ss 0 o}
214
+
213
6|Ss| o I lo
212
+
7 Ss 2 ¢}
21
2.2
210
8 Ss 2 [}

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 13+205 19L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 320.7 E 205 583.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.15 - 2014.02.16 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T oF _— REMARKS
E » < PLASTC | oRe vaup | 'E
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
=N A wlsgz1 z ‘ ‘ ‘ ‘ L wp w wi [ 34 | GRANSIZE
ELEV L la| a 2 |2a| 2 [SHEARSTRENGTH kPa o DISTRIBUTION
DESCRIPTION Els| & =22 E
DEPTH e >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
209
10.6
+
9 SS 3 o
208
207.3 89
1.7 Silty SAND, some gravel, trace clay
Compact
Grey 207
Wet
10| ss | 10 o 15 47 38
(SHCL)
206
205.6
13.4 END OF BOREHOLE AT 13.4m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL AT 2.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13+250 20R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 308.7 E 205 642.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E 1%} 6 PLASTIC MOISTURE LiQuD — T
E ol @ 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV @ ¥ 2|2 5| © [SHEARSTRENGTH kPa =
DESCRIPTION == & < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE Y (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
218.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
——]
g-g ORGANICS: (125mm) =
. Dark Brown 1 ss 10 °
Frozen
Silty CLAY, some sand 218
Firm to Stiff
Brown
2 SS 8 q
Occasional sand and silt seams 217
3 Ss 5 ]
216 +
Brown to Grey
v
4 SS 0 o
215
n
214
Grey
5 Ss 0 o 0 0 33 67
213 .
6 Ss 0 [}
212
n
211
7 Ss 0 [}
210
n
8 Ss 0 F—| © 0 0 43 57
209

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 13+250 20R 20F2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5 424 308.7 E 205 642.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.16 - 2014.02.16 CHECKED BY___ MKE
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC ag;ﬂz’:{; LiQuD 'E REMARKS
= NI 20 40 60 80 100 LMT - ConTENT wr | S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
4
208
9 SS 2 o
207
4
10| ss | 3 206 4
+
205
204.6
14.0 SAND, some silt, trace gravel ] ss 9 °
204.2|  Loose
143 \ Grey
Wet
END OF BOREHOLE AT 14.3m.
WATER LEVEL AT 1.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
RO 7> (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE S1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6950 4‘0 30 16 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 = —
e
90 ]' o
80
I
70
50 ! w
40 j/
30 X
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 13+150 20R 1.07 218.17
X 13+150 20R 6.40 212.84
A 13+205 19L 3.35 215.73
* 13+250 20R 4.88 213.70
® 13+250 20R 9.45 209.13
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE S2

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4"1" 11‘/2" 3"41‘/4"6‘"
100
90 ’///
80 /
70 5 i
60 /./ /‘
50 /
40 ¢
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+205 19L 12.50 206.59
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE S3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 -
X
cL A
MO
20 ¢ //
10 A /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+150 20R 6.40 212.84
X 13+150 20R 10.97 208.27
A 13+205 19L 3.35 215.73
* 13+205 19L 6.40 212.68
O] 13+250 20R 1.83 216.75
e 13+250 20R 9.45 209.13
|
July2014 . . Prep'd AN |
647-89-00 THURBER Chkd MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE S4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
%
30 v
CL
//
CL-ML MI-Ol MH-OH
ML OL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+250 20R 12.50 206.08
|
uly 2014 . . Prep'd .. AN ...
.847-89-00. .. ... THURBER Chkd. | MKE. .. .




MINISTRY OF TRANSPORTATION, ONTARIO

NN
o o o o o (&) o [} o o o o Q o o Q (o)
(e} < 9) @0 o 00 (<)) o — N (2] Yal © ~ w2 (o] 1)
— — s — ~— -~ ~ N o o N (3] N ™ o o~ N be)
+ + k + + + + + + + + + + + + + + +
Nl |2 \2 =2 2 92 TR . T¥—n 97 2 /2 ® 7S 2D SWSSNR
PROP. HWY 11/17 WBL
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SCALE 1:1000
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PROFILE ALONG ¢ HIGHWAY 11/17 EBL

20 0

20 40m

——

4 0

4 8m V 1:200

H 1:1000

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No ©647-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EASTBOUND LANES

(STA. 134100 TO 13+300)
BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A NMSL%
T
IS
AN
o
PLAN
'1
LAKE
SUPERIOR
3
R o
H \,\\‘:(
i
LEGEND
" Borehole
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
13+150 20R 219.2 5 424 260.0 205 554.1
13+250 20R 218.6 5 424 308.7 205 642.2
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

illustration.
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MINISTRY OF TRANSPORTATION, ONTARIO

PROFILE ALONG ¢
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-NOTES-
1) The boundaries between soil strata have been
3 established only at Borehole locations. Between
£ K Boreholes the boundaries are assumed from
SILTY SAND 10 geological evidence.
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Compact R _Surfoce_ details and features are for conceptual
205 205 illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix T

Highway 11/17 WBL
Sta. 13+450 to 13+550

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13+455 39L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5 424 461.7 E 205 787.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.14 - 2013.11.14 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV 'ﬂ_- o | & 2 S & g SHEAR STRENGTH kPa o = DISTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
2187 © u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
8-_'1‘ ORGANICS, occasional roots and 1T
rootlets, wood fibres 1 ss 3 o
Loose
Dark Brown
Moist
218
SILT, some sand to sandy, some
clay, trace rootlets 2 ss 3 °
Loose
Brown
Moist
217
Grey 3| ss | 4 0 14 72 14
4 SS 1 o
216
Trace sand
5 SS 0 o
215
2146
4.1 Silty CLAY, occasional sand seams
Firm
Grey
214
6 SS 0 o
213.1 B.0
|
5.6 END OF BOREHOLE AT 5.6m.
BOREHOLE OPEN TO 5.6m DRY
UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13+505 40L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 490.0 E 205 827.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.14 - 2013.11.14 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
E %) 5 & PLASTIC MOISTURE LiQuD - I
5 onl<8| 3 20 40 60 80 100 T GonTENT Wl S o &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
219.3 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, occasional roots and g g
rootlets, occasional wood fibres — 83
1| Ss 3
Loose to Firm — ] 219
Dark Brown g g
Moist — —
— —
218.4 —
0.9 Silty CLAY, trace sand 2 | ss 5 i
Firm to Stiff Dy
Brown/Grey to Grey M 218
>
a3
3 SS 7 Fo—— 0 0 26 74
i
I
217
8.0
+
occasional sand pockets
4| ss 0 216 o
6.0
+
215
5| SS 0 o
214
5.0
213
6|ss| o - 1 0 0 44 56
+
212
7| Ss 0 o
211
210.6 70
}
8.7 END OF BOREHOLE AT 8.6m.
BOREHOLE OPEN TO 8.7m AND
DRY UPON COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

THURBER
RECORD OF BOREHOLE No 13+520 19L 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 481.4 E 205 851.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.17 - 2014.02.17 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT& e MATURAL oo - REMARKS
O} o MOISTURE - T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH é s |>__ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
219.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
&4 ORGANICS: (75mm) Tl 219
Silty SAND, mixed with organics 1 Ss 12 o
Compact e
218.5 Dark Brown
06 Frozen
Silty CLAY, some sand, trace
organics, occasional wood fibres 2| Ss 8 218 }
Firm to Stiff
Brown
3 Ss 3 q
217
v
13.2
+
216
4 SS 1 o)
215 48
Grey
5 Ss 0 ]
214
2.4
¥
213
6 Ss 1 [}
212 ig
7 Ss 3 F—"F—1 0 0 35 65
211
+
210
8 Ss 2 [}

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 13+520 19L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5424 481.4 E 205 851.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.17 - 2014.02.17 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
[} I
= wl<z| 8 20 40 60 80 100 wr e wr | S o &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH <3 b >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
209
+
208.2
10.9 Silty SAND, trace gravel 9 | SS | 28 . g
Dense 208
Grey
Wet
207
10| ss | 41 4 37 59
(SI+CL)
206
cobble at 13.7m
205.3 11| SS [ 50/
13.8 END OF BOREHOLE AT 13.8m. 100
WATER LEVEL AT 2.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE T1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
90
xi
80 ’/
70 ./ jﬁ
60 ﬁ
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+505 40L 1.83 217.50
P4 13+505 40L 6.40 212.93
A 13+520 19L 7.92 211.15
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE T2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 /./
90 f
80
70
60
50 *
40 //
’ jieg
20 D/‘
0—0/./
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+455 39L 1.83 216.91
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE T3

PERCENT FINER THAN

Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 196? z‘l Z‘i 3/‘8"1/2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100
Pt
90
d al
80 /.,/.
70 /
60 ‘/
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+520 19L 12.50 206.58
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE T4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
® /
30 >
CL X
*A
0 //
10 / /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+505 40L 1.83 217.50
P4 13+505 40L 6.40 212.93
A 13+520 19L 1.07 218.01
* 13+520 19L 4.88 214.20
® 13+520 19L 7.92 211.15
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd MKE




MINISTRY OF TRANSPORTATION, ONTARIO

‘ PROP. HWY 1.1/17 [WBL.

13+520 19,

PROP. AWY 11/1

7 EBLX

PLAN

20 0 20 40m

SCALE 1:1000

13+455 39L 13+505 40L 134520 19L

& ® &

SILTY SAND

EXISTING GROUND
SURFACEW ORGANICS Compact
220

L —

MIXED WITH ORGANICS

PROPOSED
GRADE

. X
SILT
TRACE SAND TO SANDY, SOME CLAY,
TRACE ROOTLETS
Loose L
215 Ll 215
ATVT Q 0
0
0 1
0 3
210 210
SILTY CLAY 2
TRACE TO SOME SAND, TRACE ORGANICS,
OCC. SAND POCKETS A 28 (N
Firm to Stiff
SILTY SAND
41 TRACE GRAVEL
Dense
50
= STOU
205 AR 205

PROFILE ALONG @ HIGHWAY 11/17 WBL

20 40m H 1:1000

| ]
|

T 1
4 8m V 1:200

O g~ O

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET

WESBOUND LANES
(STA. 134450 TO 13+530)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

[

Al
Wy 585

LAKE
SUPERIOR

<34
KEYPLAN
LEGEND
‘ Borehole
$ Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
13+455 39L 218.7 5 424 461.7 205 787.4
13+505 40L 219.3 5 424 490.0 205 827.0
13+520 19L 219.1 5 424 481.4 205 851.2
_NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix U

Highway 11/17 WBL
Sta. 13+590 to 13+660

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 13+650 40L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5424 576.9 E 205 938.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH E s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
218.8 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
8(17 ORGANICS, occasional roots and — ©
: rootlets 1 ss
Loose P
Dark Brown
218.0 Moist
0.8 Sandy SILT, trace clay 218
;;’:vi 2| ss fo——1 0 0 43 57
Moist
Silty CLAY, some sand
Firm to Very Stiff
Brown 3 ss 217 5
>>
216
4 | SS o
215
214.6 >>
4.2 SAND, trace gravel, occasional
cobbles
Very Dense
Brown
Moist 5 | ss 214 3
213
Silty 6 ss o
212.4 Brown to Grey
64/ END OF BOREHOLE AT 6.4m.
BOREHOLE OPEN TO 4.5m AND
WATER LEVEL AT 4.3m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 13+660 15R 10F 1 METRIC
WP# 647-89-00 LOCATION N 5424 541.6 E 205 981.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
E %) 6 & PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
216.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0l orGANICS e
0.1 Dark Brown
1 SS 4 o
Silty CLAY, some sand, trace
organics, occasional wood fibres 216
Firm to Very Stiff °
Brown
$.0
215
2 SS 4 o)
Cobbles at 2.1m 1
214 >z
3| Ss 3 o
v 213
212.7
4.0 SAND, some silt, trace gravel, trace .|
clay
Dense to Very Dense
Brown .
Moist . 212
4 Ss 39 o 4 77 14 5
21
: 5| 8s | 73/ o
210.2 - 0.250
6.5 END OF BOREHOLE AT 6.5m.
BOREHOLE OPEN TO 6.5m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE U1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"
! !

2" 34m 1" 112" 3"41/4" 6"
L Ll I L

100 ’/L/b’r-. L

90 /i‘

80

70

60

. /

40

30

20

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 13+650 40L 1.07

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
217.74




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 -

Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE U2

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 196? z‘l Z‘i 3/8"/2" 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
L/&
90
5 ]
80 r
70 /
60
50
40
30 ’/
20 ‘.J/
@
10 ..’./
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+660 15R 4.88 211.78
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE U3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
%
30 ® "
CL
//
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13+650 40L 1.07 217.74
[ |
Muly2014 . . Prep'd AN ...
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

c o o
o @ p
-+ + +
® e i
PROP. HWY. 11/17 WBL
= ; % | * % ——
— . PROP. HWY 11/17 EBL
20 0 20 40m
L | 1 | {
SCALE 1:1000
‘ws+65o 40L
SANDY SILT EXISTING GROUND
[RACE CLAY /SURFACE
oose
220 220
PROPOSED L —
GRADE | 7
/7{ 7y
° SILTY CLAY
SOME SAND
4 Firm to Very Stiff
51 SAND
TRACE GRAVEL, OCC. COBBLES
SILTY - 91n Very Dense
AR
210 210

PROFILE ALONG @ HIGHWAY 11/17 WBL

20 40m H 1:1000
I 1

|

20 0
L |
I i
4 0

T 1

4 8m V 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING | SHEET
WESBOUND LANES
(STA. 13+640 TO 13+660)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565

LAKE
SUPERIOR

®
5
\,\\\:k

KEYPLAN

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
13+650 40L 219.3 5 424 576.9 205 938.1
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix V

Highway 11/17 EBL and WBL
Sta. 13+875 to 14+190

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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GRAIN SIZE DISTRIBUTION
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PLASTICITY INDEX

FIGURE V3
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-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix W

Highway 11/17 EBL and WBL
Sta. 14+190 to 14+210

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 14+201 19L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5424 943.3 E 206 345.9 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E %) é RESISTANCE PLOT& PLASTIC ag;ﬂz’:{; vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV ilm| & 2|25 © [SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH E S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
220.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, some clay, trace roots ~ 1 GS 8
220.2 . —
and rootlets: (250mm)
03 Dark Brown
Frozen

END OF BOREHOLE AT 0.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 14+201 35L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5424 954.3 E 206 334.3 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT = — . REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa 2 |ps o
DESCRIPTION Els| = =|(Z28| E o DISTRIBUTION
DEPTH S|S|F >|38| < |© UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
221.4 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| ORGANICS: (175mm) —~ °
02/ silty CLAY, some sand 1| ss | 15 221
Stiff
Dark Brown to Brown
220.5 g AVA
0.9 i M
Silty SAND, some clay, some gravel, 2 ss 12 o
occasional bedrock fragments
Compact
Brown HE 220
219.8 Wet L3 ss TR
1.6
END OF BOREHOLE AT 1.6m UPON 075
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
WATER LEVEL AT 0.9m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 14+201 37R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5424 904.3 E 206 386.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.20 - 2014.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& pLasTc  NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|<8 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
217.5 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00|  ORGANICS: (100mm) —
0.2 Silty CLAY, some sand, trace gravel, 1| Gs
trace organics, occasional wood 217
fibres
Firm
Dark Brown to Brown
1 Ss 6 S] 0 11 61 28
216.1
13 Silty SAND, some clay, some gravel, | |o| 216
occasional cobbles 114
Very Dense .
Brown 1.gf 2| Ss | 63 °©
Moist T
215.3 (TILL)
22

END OF BOREHOLE AT 2.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 14+201 CL 10F 1 METRIC
WP#  647-89-00 LOCATION N 5424 930.3 E 206 359.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o " Y |RESISTANCE PLOT = e WURAL = | REMARKs
[= o iy MOISTURE T = I &
= o |<8| @ 20 40 60 80 100 CONTENT z Q9
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |35 F S [38| < |© UNCONFINED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
219.1 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0

ORGANICS, some clay, trace roots
and rootlets
218.6 Dark Brown

N

9

Ty
Janenetnl

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

0.5 END OF BOREHOLE AT 0.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 -

Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE W1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? ‘ Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 _&
90 /r
80
70
60
50 /‘
40 /
30
20 /
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+201 37R 1.07 216.42
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE W2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
)

30 e

CL
2 A

./
//
CL-ML MI-Ol MH-OH
o ML oL
20 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 14+201 35L 0.30 221.05
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

occ+yl

OlLc+vl

00Z++1L

CULVERT 13A

PLAN

N

BN

17 EBL

PROP. HWY HE

16m
, 4
SCALE 1:400
#ZHZOW 350 ‘MHZOW CL #ZHZOO 19R ’
PROPOSED GRADE
230 230
SILTY CLAY
TRACE TO SOME SAND, TRACE ORGANICS EXISTING GROUND
Firm to Stiff fSURFACE
&1y cLav ’ 22
SOME SAND ORGANICS
Stiff _— \ ORGANICS
220 e i 6 o i ' , f 220
> - _Z
SILTY SAND _Aﬁ;/;? m;ﬂ — =t N \
SOME CLAY, SOME GRAVEL =78
Compact ‘ AR T“TTT-D —j%%/
215 . 215
SILTY SAND TILL /
SOME CLAY TO CLAYEY, TRACE GRAVEL,

0CC. COBBLES & BOULDERS

Compact to Very Dense
210 210

SECTION THROUGH CULVERT 13A AND

16m
| ]

|

SCALE 1:400

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

DRAWING NQT TO BE SCALED

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
EB AND WB LANES
CULVERT 13A AND 13B

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
144201 19L 220.5 S5 424 943.3 206 345.9
144201 35L 221.4 5 424 954.3 206 334.3
14+201 37R 217.5 5 424 904.3 206 386.1
144201 CL 219.1 5 424 930.3 206 359.7
144200 19R 218.5 5 424 916.5 206 372.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

1700mm ON ORIGINAL DRAWING

[%]

=z

o

)

@

« BY DESCRIPTION

DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 7

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:38 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix X

Highway 11/17 WBL
Sta. 14+210 to 14+410

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 14+255 19L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5424 982.4 E 206 382.7 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.20 - 2014.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) << PLASTIC MOISTURE LiQuD — T
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH § s i > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
2215 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-g ORGANICS: (125mm) =
Silty CLAY, some sand, trace gravel 1 GS o
Brown 221
220.8
0.7 SAND, some gravel, trace silt,
occasional bedrock fragments o
Dense . 1 SS 49 o 29 48 23
Brown . (SI+CL)

220.1 Moist

14 END OF BOREHOLE AT 1.4m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 14+300 49L 10F 1 METRIC
WP#  647-89-00 LOCATION N 5425 035.4 E 206 390.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.15 - 2014.03.15 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E %) é RESISTANCE PLOT& PLASTIC ag;ﬂz’:{; vaup | 'E REMARKS
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION F|S| & = |lz8| & o DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
228.2 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0/ TOPSOIL: (100mm) —
. 208
Silty CLAY 1 ss | 1 o
Stiff
Brown
2| ss | 12 °
227
3| ss | 14 I | 0 0 38 62
226
4| ss | 11 o
225
5| 8S | 31 o
224.6

3.7 END OF BOREHOLE AT 3.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 3.7m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 14+350 48L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5425072.1 E 206 422.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.15 - 2014.03.15 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ L wp w w | 3Z | crANSsIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
226.4 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 Silty CLAY, occasional silt seams
Stiff to Very Stiff 1 ss 17 °
Brown 226
2| ss | 11 | 0 2 40 58
225
3| ss | 22 o
224.3
21 END OF BOREHOLE AT 2.1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.1m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
o 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 14+375 23L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION N 5425 074.6 E 206 457.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.14 - 2014.03.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION Els| & < 21 &
DEPTH E s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
228.3 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Silty CLAY, trace sand
Stiff 1 ss 29 228 o
Brown
Frozen
Moist
2 Ss 11 Fo—+—1 0 0 41 59
227
occasional silt seams
3 Ss 13 o
226.0 4——S5——56¢ 226
23 END OF BOREHOLE AT 2.3m UPON 000
AUGER REFUSAL ON PROBABLE ’
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.3m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND CUTTINGS TO
SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/28/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 14+400 33L 10F 1 METRIC
WP# 647-89-00 LOCATION N 5425 100.2 E 206 465.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.14 - 2014.03.14 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL
E » < PLASTC | oRe vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV SlB| ¢ | 2|28 & [SHEARSTRENGTHKPa - 2 | piSTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH E S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
2208 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Silty CLAY, trace gravel, trace sand,
occasional rootlets and wood fibres
o]
Very Stiff to Stiff ! Ss 20
Brown
Moist
(FILL) 229
2 Ss 11 o
2283 L} oQ on
315556
1.5 END OF BOREHOLE AT 1.5m UPON 000
AUGER REFUSAL ON PROBABLE ’
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.5m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE X1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ q
100 5 =t 4
90
80
70
60
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+300 49L 1.83 226.38
P4 14+350 48L 1.07 225.36
A 14+375 23L 1.07 227.18
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE X2

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! ! !

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2"
L Ll L I

3"41/4"6"
L

100

90

80

70

. =l

40

30

20

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE

COBBLE

FINE GRAINED SAND

GRAVEL

SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 14+255 19L 1.07

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
220.43




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE X3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 ° //
Cl &
A y
30 >
X
cL
0 //
10 / /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+300 49L 1.83 226.38
P4 14+350 48L 1.07 225.36
A 14+375 23L 1.07 227.18
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

f 4+30(yB\\

M
+
<

14+350 48L

#.}

==
144400

T4+375 23l

144255 19L

~PROP. _HWY /17 WBL

g

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

B e I —— % : & % l % % B
/4$ Q% /
16 0 16 32m
L | L | {
SCALE 1:800
#4+255 19L #ZHJOO 491 #47&350 481 #4&375 23L #4#100 33L
232 232
230 N/% 230
EXISTING GROUND
SURFACE N N / FILL
N [ 17 ] 77'/7772.

228 m 7 T 29 AR 228

] "

12 22

13
226 1( AR 0/ 226

4 - MR

7 31 /
224 AR — 224
7 PROPOSED GRADE
ORGANICS ] g
222 N e ad 222
——\/_\____‘5__————_____>&'/_ = SILTY CLAY
= TRACE TO SOME SAND, TRACE GRAVEL,
M Wi OCC. SILT SEAMS
49 Stiff to Very Stiff
220 220
SAND AR
SOME GRAVEL, TRACE SILT,
0CC. BEDROCK FRAGMENTS

215 Dense 218

PROFILE ALONG

L | L

© HIGHWAY 11/17 WBL

16 32m
| |

|

SCALE 1:800

DRAWING NOT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
WESTBOUND LANES
(STA. 144255 TO 14+410)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

Al
Wy 585

LAKE
SUPERIOR

KEYPLAN

LEGEND

4

Borehole

Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
144255 19L 221.5 5 424 982.4 206 382.7
14+300 49L 228.2 5 425 035.4 206 390.1
14+350 48L 226.4 5 425 072.1 206 422.7
14+375 23L 228.3 5 425 074.6 206 457.6
14+400 33L 229.8 5 425 100.2 206 465.5
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

illustration.
GEOCRES No. 52A-184
%]
z
(]
%2}
er
[ DATE | BY DESCRIPTION
DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DOWG 19

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix Y

Highway 11/17 EBL and WBL
Sta. 14+720 to 14+760

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 14+739 58R 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 329.8 E 206 732.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.03 - 2014.03.03 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
= (2 (&) v MOISTURE | EE &
'6 n|<8 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH § S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
217.0 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 TOPSOIL, trace rootlets g g
Hard — 1| SsS 36
216.5 Dark Brown g g
05 Frozen

END OF BOREHOLE AT 0.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.5m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 14+741 43L

10F 2

METRIC

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 382.0 E 206 646.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.02 - 2014.03.02 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION Els| & =|z2| E ——o—— DISTRIBUTION
DEPTH |3 F >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
218.4 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 .
= PEAT: (150mm) o
’ Silty CLAY 1ss| 6 . 9
Firm to Very Stiff 218
Brown
varved
2 Ss 6 s}
217
3| Ss 2 - |o
216
a6
Grey
4| ss | 2 215 )
+
214
5| ss | 1 o
213
+
6| SS| o 212
+
211
7]ss| o | o 0 0 40 60
210
+
209.3
9.1 SILT, some clay to clayey
Compact 8 | ss | 14 209 5 0 0 77 23
Grey
Wet
Continued Next Page 20
+3 %3 Numbers refer to 15$5
Rl 5" (%) STRAIN AT FAILURE

Sensitivity




Ministry of
inistry o
Transportation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

THURBER
RECORD OF BOREHOLE No 14+741 43L 20F 2 METRIC
WP# _ 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 382.0 E 206 646.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.02 - 2014.03.02 CHECKED BY _ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESRTANCE PLOT = _— | Rewares
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
208.0
104]  silty cLAY 208
Stiff
Grey
9 SS 1 | o
v 207
10.0
206.2
12.2 SILT, trace clay, trace sand ‘ ‘ ‘
: : 10| ss | 50/
205.9 Very Dense 208
125 \ Grey 000
Wet

END OF BOREHOLE AT 12.5m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 12.5m AND
WATER LEVEL AT 11.4m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Y1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"
! !

2" 34m 1" 112" 3"41/4" 6"
L Ll I L

100 u/. = anhd ‘

90

80 /‘

70

60

) /

40

30

20

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 14+741 43L 7.92

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
210.48




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Y2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! ! !

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2"
L Ll Ll I

3"41/4"6"
L

100

90

80

70

60

50

40

30

20

10

0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10

100

SILT and CLAY FINE

| MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

GRAVEL

SIZE

LEGEND

SYMBOL
®

BOREHOLE
14+741 43L

DEPTH (m)
9.45

[
AR
THURBER

ELEV. (m)
208.95




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE Y3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 y
cL
A
20 //
1
10 /
cL |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+741 43L 1.83 216.57
P4 14+741 43L 7.92 210.48
A 14+741 43L 10.97 207.43
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

yﬁb}%uw

\ METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

O NS A /> '
/\<§) i ,\5Q Rk 0
N '\5(* AKX
0§L+71 ] »ﬂ#‘\w/fi/////// ) ‘Il"“"
el '
b~
B el
el o ° 1
N '
L Ov /1171 o — / /
/\_\/ \ \K
= | 0 @ CULVERT 14
= M’\BQ
~ \XL S ™~
T q
0S4+ \\ o 1 oy = A
- P \ ﬁ ®
> s //—/ ' z \M/\ /
P = = ;
,\rfa . (\\ ] E :
BX a [al i
S =
(AN
LY o L
8 0 8 16m
[ SCALE 1:400
¢T4+74T 43L #4+750 30L 144750 08L 4&4+75O 20R #4+739 58R
PROPOSED GRADE
225 225
EXISTING GROUND
PEAT
Ekal SURFACE TOPSOIL
220 — " — - / 220
I// N SAN— \‘ S /
3 777 7 ) ————/— —C
MR
215 2 0 3 / 215
1 0 SILTY CLA/Y
0 TRACE SAND MR
0 Very Soft to Stiff
210 0 0 210
RN § 0
0 0 50 100
205 i -%% R o s 205
SILT N sAND
SOME CLAY TO CLAYEY / SOME GRAVEL, TRACE SILT
Compact Compact
200 200

\sz

TRACE CLAY, TRACE SAND
Very Dense

SECTION THROUGH CULVERT

L | L |
|

L
SCALE 1:400

14

DRAWING NQT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET
EB AND WB LANES
CULVERT 14

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND

Borehole
Borehole and Cone / Piezo—Cone

Blows /0.3m (Std Pen Test, 475J/blow)

CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
144400 33L 229.8 5 425 100.2 206 465.5
144739 58R 217.0 5 425 329.8 206 732.9
14+725 20L 217.0 5 425 357.3 206 658.6
14+725 32L 217.5 5 425 363.3 206 648.3
14+750 08L 218.1 5 425 372.8 206 681.4
14+750 30L 218.1 5 425 383.7 206 662.3
144725 34R 216.4 5 425 330.0 206 705.2
144727 O7R 216.9 5 425 345.3 206 682.9
14+750 20R 217.5 5 425 358.9 206 705.7

-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

(%2}

z

o

%)

@

® [ DATE | BY DESCRIPTION

DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 8

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:38 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix Z

Off Highway 11/17 Sta. 14+800
Highway 628

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 10+160 16R (628) 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 319.3 E 206 842.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.01 - 2014.03.01 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH E S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
214.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 4 34
Frozen
214.0 214
0.8 Silty CLAY
Suff 2| ss | 4 o
Brown
4
3|ss| 2 213 °
+
212
trace sand
Grey 4| ss| 3 H— |o 2 0 58 40
211
210
5 SS 1 o
+
209
6 SS 1
208
+
207
7 SS 3 o
+
206
occasional silt seams
8 | SS 0 H o
205

Continued Next Page

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 10+160 16R (628) 2 oOF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 319.3 E 206 842.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.01 - 2014.03.01 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH § S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
Silty CLAY, occasional silt seams
Stiff T
Grey
204
9 | SS 2 o
6.7
203 o
10 | SS 1 q
202
+
201.2
13.6 Gravelly SAND, some silt e
Compact o O 201
\?V'e:' eecd 11| ss | 19 o 35 46 19
e b (SHCL)
o 200
199.8 o
14.9 END OF BOREHOLE AT 14.9m.
BOREHOLE OPEN TO 14.9m AND
WATER LEVEL AT 1.6m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27 1.7 2131
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 10+160 18L (628) 1 OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 347.2 E 206 861.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.02 - 2014.03.02 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT .
E » < PLASTC | oRe vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ L wp w w | 3Z | crANSsIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DEPTH DESCRIPTION 512 & 152 % |o UNCONFINED  + FIELD VANE
g2 F| 2|ag]| S g ¥ (%)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
2145 m 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 14 27
Frozen
214
2138
0.7 Silty CLAY
Firm
Brown 2 Ss 4 Fe—4
occasional oxide staining 3 ss 50
212.7
18 END OF BOREHOLE AT 1.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.8m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 10+160 CL (628) 1 OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 332.5 E 206 851.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.01 - 2014.03.01 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
o144 m 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 20 40
Frozen 214
2137
0.8 Silty CLAY, trace sand
Firm to Soft 2 ss 5 b
Brown
213
VA
3|ss| 2 % 0 1 47 52
212.0 210
24 END OF BOREHOLE AT 2.4m.
BOREHOLE OPEN TO 2.4m AND
WATER LEVEL AT 1.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
" Sensitivity 5" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+210 05L (628) 1 OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 308.8 E 206 896.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.02 - 2014.03.02 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
W 5 PLASTIC o rURE vauo L2
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
214.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets 214
Dark Brown 1 ss 19 s
Frozen
213.6
0.6 Silty CLAY, trace sand
Firm
Brown 2 ss 5 ] o
213
2127
1.5 SILT, some clay, occasional oxide
staining 3| ss| 5 o 0 0 89 11
Loose
2121 Brown
21| \Wet 212
Silty CLAY
Firm to Stiff 4 ss 1 °
Grey
21
5 SS 1 o
+
z 210
occasional silt seams
6 SS 2 o
209
7.9
208.4
5.8 END OF BOREHOLE AT 5.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.8m AND
WATER LEVEL AT 4.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+260 05L (628) 1 OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 277.2 E 206 935.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.01 - 2014.03.01 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 5 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
213.7 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 23 15;
Frozen
213.0 213
0.8 Silty CLAY, trace sand
Firm to Stiff 2 ss 6 °
Brown
212
3 Ss 2 z [}
+
21
Grey
4 Ss 2 ] 0 0 33 67
210
10.5
+
occasional silt seams 209
5 Ss 2 [}
208.7
208.6 SAND, trace gravel
5.2 Grey
END OF BOREHOLE AT 5.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.2m AND
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Z1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 1‘06‘3 z‘t Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 i 3 O 8 —e——¢
90
/(;n
80 3 ’/
70 / ﬁ
60 / # ?/
50 /
40 i
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° 10+160 16R (628) 3.35 211.43
P4 10+160 CL (628) 1.83 212.59
A 10+260 05L (628) 3.35 210.38
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Z2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
L Ll Ll I L

100

90

80

70

60

) .

40

30

20 /./

10 ./

0.0001 0.001 0.01

0.1 1
GRAIN SIZE, mm

10 100

SILT and CLAY

FINE

| MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED

SAND

SIZE

GRAVEL

LEGEND

SYMBOL

BOREHOLE
° 10+210 05L (628)

DEPTH (m)
1.83

THURBER

ELEV. (m)
212.37




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Z3
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