APPENDIX A

BOREHOLE LOGS



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE i5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMAER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE 15 DENQTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE } DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ SIZE DRiLL RODS. THE RESISTANCE TO CONE PENETRATION {5 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTQ THE UNDISTURBED GROUND

SOtLS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH ( CJ] AS FOLLOWS :
[ cylkral [ 072 | 2-25 | 25-50 | s0-100 | 100 -200] »z00 |
{verr soer| sofr |~ Fiem | STiFE_ |vekr srier | wako |

DENSENESS: COHESIONLESS SOILS ARE DESCRISED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[NisLows/o3m] "o -5 [ s-i0 | 10-30 | 30-s0 | =50 |
lvear wose| 100sE | comeact | DensE |verr pEnse|

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

RECOVERY: SUM OF Atl RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN
MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN
THE ROCK QUALITY DESIGNATION (R G D), FOR MODIFIED RECOVERY, 15

[ reot%) [ o-25 [ 25-50 | so-75s | 75-90 | va-100 |
{verr P00k PoOk | Fask | Goob | Exceitent |

JOINTING AND BEDDING:

SPACING 50mm | 50-300mm[0.3m - Im | Im-3m | >3m

JOINTING  |veer Ctose|  close | moo. ciosel  wipe VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK  {VERY THICK|

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$'S SPLIT SPOON TP THINWALL PISTON m, kpg™'  COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE QS OSTERBERG SAMPLE Ce ' COMPRESSION INDEX
S T SIOTTED TUBE SAMPLE R C  ROCK CORE C 1 SWELLING INDEX
85 BLOCK SAMPLE P H  TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY < m2/s  COEFFICIENT OF CONSOUIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH
T 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
u, kPo  PORE WATER PRESSURE oy,  kPa  EFFECTIVE OVERBURDEN PRESSURE
3 1 PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kea TOTAL NORMAL STRESS 5 ko SHEAR STRENGTH
o’ ke EFFECTIVE NORMAL STRESS < kpo EFFECTIVE COHESION INTERCEPT
T kpa SHEAR STRESS ¢ -° EFFECTIVE ANGLE OF INTERNAL FRICTION
0,.0.0 kPo  PRINCIPAL STRESSES y kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN ¢y -°  APPARENT ANGLE OF INTERNAL FRICTION
€ .66 PRINCIPAL STRAINS W kPo  RESIDUAL SHEAR STRENGTH
3 kPo  MODULUS OF LINEAR DEFORMATION 7, kPa  REMOULDED SHEAR STRENGTH
G kPa  MODULUS OF SHEAR GEFORMATION 5 ) SENSITIVITY = ;ﬁ_
" i COEFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES OF SOIL

A kg/m’ DENSITY OF SOLID PARTICLES e 1% VOID RATIO €min |»%  VOID RATIO IN DENSEST STATE
Y, kN/m® UNIT WEIGHT OF SCUD PARTICLES a 1% POROSITY o ! DENSITY INDEX ,.:Jng.*:T
A, kg/m® DENSITY OF WATER w  1,%  WATER CONTENT 3 mm o GRAIN DIAMETER
%,  kN/m’ UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION D, MM o PERCENT - DIAMETER
P kg/m® DENSITY OF sOIL W % LIQUID LIMET ST UNIFORMITY COEFFICIENT
Y KN/m UNIT WEIGHT OF SOIL Wy % PLASTIC LimIT h m HYDRAULIC HEAD OR POTENTIAL
’é kg/m3 DENSITY OF DRY 3501 W % SHRINKAGE LiMIT q m®/s  RATE OF DISCHARGE
é kN/m® UNIT WEIGHT OF DRY SOIL I % PLASTICITY, INDEX = W ~ Wp v m/s  DISCHARGE VELOCITY
Bap kg/m’ DENSUTY OF SATURATED SOIL | \ LIQUIBITY INDEX + _WI" Y i i HYDRAULIC GRADIENT
Yot kN/m® UNIT WEIGHT OF SATURATED SOIL i k m/s  HYDRAULIC CONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED SOIL e ! CONSISTENCY INDEX: j kw/m’ sEepacE FORCE
Y' kN/m® UNIT WEIGHT OF SUBMERGED SOIL €nax 1% VOID RATIO IN LOOSEST STATE



Ministry of Foundation Design

Transportation
Ontario
L
ES TBT Engineering Consulting Group RECORD OF Borehole No 106 1 0OF 1 METRIC
W.P. 6031-03-00 PROJECT Foundation Investigation SITE NO. ORIGINATED BY _HF
DIST 61 HWY 102 LOCATION 13+474.5 o/s 6.2m LT TBTE JOB# 08-011 COMPILEDBY _ TB
DATE _May 28, 2008 BOREHOLE TYPE Hollow Stem Auger DATUM Geodetic CHECKED BY GM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
F,l 2 RESISTANCE PLOT& pLASTIC WATRAC  Liauif | & REMARKS
= 2z 9 20 40 60 80 100 LiMIT umTl £ o &
o (92} ; o w A A A A ; CONTENT pd i
=& ] El z e w w | S8 | cransize
ELEV Elm| ¥ 31256 © |SHEAR STRENGTH kPa — o —a DISTRIBUTION
DESCRIPTION =l = L |5z &
DEPTH g|S| 7| 5 [238] £ |o UNCONFINED % FIELDVANE Y (%)
£l= z |20 @ |msery + LABVANE | WATER CONTENT (%)
348.6 © o 20 40 60 80 100 20 40 60 wm lGrR sA s cL
g% ASPHALT - 80 mm Dryon
FILL - SAND - Gravelly, trace i * completion-
silt, occasional cobbles, brown 348 o 370 (@)
1] As
347.4
12| CLAY - Silty, red, high plastic, R
very stiff PO E—
v 2{ss| 10 347
>>%
°
>>% °
41 ss| 7
345 c 3
344 ————a
5| 8s| 8 "
3433 >%
5.3| End of Borehole @ 5.3 m.

ON_MOT_BH-10 08-011 REVISED.GPJ ON_MOT.GDT 3/12/09

%3, %3, Numbersreferto 3% grpaiy AT FAILURE
Sensitivity

NP Non Plastic



Ministry of Foundation Design
Transportation

Ontario
=L
g TBT Engineering Consulting Group RECORD OF Borehole No 107 1 OF 2 METRIC
W.P. 6031-03-00 PROJECT Foundation Investigation SITE NO. ORIGINATED BY _HF
DIST 61 HWY 102 LOCATION 13+475.0 o/s 11.9m LT TBTE JOB# 08-011 COMPILEDBY __TB
DATE _May 30, 2008 BOREHOLE TYPE Hollow Stem Auger DATUM Geodetic CHECKED BY GM
DYNAMIC CONE PENETRATION
W en < PLASTIC LIQUID|
=2Z) 9 LT MOISTURE . “ryd = &
5 n L8] @ 20 40 60 80 100 CONTENT zQ
9l w2l z ! L L L L W W w | 3¢ | eransize
ELEV 18| ¥ | 21258 & |SHEARSTRENGTH kPa e P N = | DISTRIBUTION
DEPTH DESCRIPTION cl2| 7| £ (32| & |o unconrined % FiELDvANE
12|12 1a§]| £ . Y (%)
£z z (2] & |wsPry + LABVANE | WATER CONTENT (%)
347.7 © uw 20 40 60 80 100 20 40 60 kN'm* IGR SA SI CL
0.0 FILL - SAND - Gravelly, Dryon
numerous cobbles, brown T s completion.
347.0 347
07| CLAY - Silty, trace sand, red, b
high plastic, very stiff 218 | 3 006 (%4)
>>%
3/ss| 5 346
>>%
4| TW
345 ¥
L .
518 | 6
344 >%
6 | TW 343
>>%
342
7| SS 6 1
341 3
340.1 °
7.6| SILT - some sand, trace clay, sl ss | 16 340
grey, compact to dense K
- occasional gravel layers
339
9 | TW
338
337
10| sS | 39 *
3
S
E
= 336
o
O
| [}
2 trace sand Bl e
8 335
o
Q
3 _334.2
gl 135 SAND - Silty, grey, very dense  |.". 334 ° 0 67 (33
u to dense oz ss | e
c“:? .
8
° 333
z
| A [ ]
é “413] ss | 46
2 332 \
o

Continued Next Page

%3, %3 Numbers referto o 3% STRAIN AT FAILURE
ensitivity

NP Non Plastic



Ministry of
Transportation

Ontario

Foundation Design

E TBT Engineering Consulting

Group

RECORD OF Borehole No 107

2 OF 2

METRIC

ON_MOT_BH-10 08-011 REVISED.GPJ ON_MOT.GDT 3/12/09

Sensitivity

NP Non Plastic

W.P. 6031-03-00 PROJECT Foundation Investigation SITE NO. ORIGINATED BY _HF
DIST 61 HWY 102 LOCATION 13+475.0 o/s 11.9m LT TBTE JOB# 08-011 COMPILEDBY __TB
DATE _May 30, 2008 BOREHOLE TYPE Hollow Stem Auger DATUM Geodetic CHECKED BY GM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w {RESISTANGE PLOT NATURAL o | remarks
ol 2 — PLASTIC gtoie  LiouiD| | &
5 n |<8] @ 20 40 60 80 100 [|UMT  content UMT Z O
21l o | 8 12E]| = L . . L : W w w | 54 | cransize
ELEV Sla| g | Z|25]| 2 [SHEARSTRENGTHkKPa *—@ —a DISTRIBUTION
DEPTH DESCRIPTION S13| = | 5 |38| = |o unconriNeD  x FiELD vANE Y
(,_’_) z :Z E:I) &) ”_j' @ SPT(N) % LABVANE WATER CONTENT (%)
m 20 40 60 80 100 20 40 60 kNm® |GR SA SI CL
331 \ ® 0 47 (53)
""" 14| 8s | 56
- SAND & SILT i
330
""" . ° 0 (26)
- SAND - Silty 5] ss | 72
329.01 290
18.7] End of Borehole @ 18.7 m. ey
x 3‘ * 3. Numbers refer to 03% STRAIN AT FAILURE




T 3/3/05

IVER 03-124-6.GPJ ON_MOT.GD

) Ministry of

TBT Engineering

ON MOT_NEEBING R|

Sensilivity

# Transportation
" Ontario
25 BT Engineering RECORD OF BOREHOLE No 1-2¢05 10oF2  METRIC
=
W.P. PROJECT Hwy 1902 - Siope Indicator Installation SITE NO. ORIGINATED BY SP
DIST 81 HWY 102 LOCATION 8ia 13+478, ofs 17 m R TBTE JOB# J03-124-6 COMPILED BY &P
DATE 10 January 2005 BOREHOLE TYPE HS Auger - 105 mm ID DATUM Geodetic CHECKED BY WH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, W |RESIC SONE FE NATURAL o | Remarcs
el 3 _ PLASTIC L uaun| &
= E Z 3] - LT MOISTUR LMIT = 0l &
5 » 51 @ 20 40 80 80 100 CONTENT z9
210 g 122 z T e HE U We w w | 2 ¥ | cramsize
ELEV DESCPIPTION‘ f_‘ @ | & 2 95 g SHEAR STRENGTH kPa GG A DISTRIBUTION
DEPTH k < R = > 138 < | O UNCONFINED % FIELD VANE Y (%)
El= 2 g0l @ |msery & LABVANE | WATER CONTENT (%)
344.2 w 20 40 80 80 100 20 40 80 kN/m® {GR SA SI CL
0.0| CLAY - HP, red, moist, very siiff
Ty su |1 344 50 mm
— Topsoil
P
L1
1
11 343
F :
L VANE Field sihear
strength
—— exceeded
torque
- 342 wrench
capacity
ul (100 kP2 +)
- 2 | SH
Varved structure: HP red clay ol
layers (10-15 mm thick) with SP #
- MP light brown/grey clay VANE
varves (10-12 mm thick). = 341
/
340.6 ®
36| SILT - sandy, moist, fight brown, Rough
compact, laminated structure 31 88| 19 drilling,
with sandy silt & silty sand | cobble at 3.6
layering 240 l m.
i .
4| ss | 17 i
!
339
3
5] 8s | 22 L(«z
338
337
6| ss | 18
|
336 / ;
| @
7| ss | 27 [f
335 i |
| |
i |
P r ‘
o | i i
Continued Next Page N
% 3‘ % 2 Numbers refer lo o 3% STRAIN AT FAILURE
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Ontario

Ministry of
Transportation

TBT Engineering

SGernsilivily

= TBT Engmee(mg REC@RD OF B@REH’H@LE E}QO 1 “Q.Ot‘}fj 2 OF 2 EVHETREC
]
W.P. PROJECT Hwy 102 - Slope Indicator Insiallation SITE NO. ORIGINATED BY 8P
DIST &1 HwWY 102 LOCATION 8ia 13+478. ols 17 m Rt TBTE JOB# J03-124-8 COMPILED BY 8P
DATE 10 January 2005 BOREHOLE TYPE HS Auger - 105 mm ID DATUM Geodetic CHECKED BY___ WH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® W |RESISTANGE PLOT e NATURAL Lo - REMARKS
E2 S P woisture  HEUDL - T A
5 w |$E| 2 20 40 60 80 100 {UMT  contenT 0
g B w 5 =l Z : . ! L L W w wo | > g GRAIN SIZE
LELEV. DESCRIPTION cl2l o | 2 |8c| 2 [SHEARSTRENGTHkPa A DISTRIBUTION
DEPTH sis| £ 3 28 < | O UNCONFINED 3 FIELDVANE ¥ %)
£1= =29 @ {mseTm & LABVANE | WATER CONTENT (%)
m 20 40 60 & 100 20 40 60 kN/m® |GR SA SI CL
SILT - sandy, maist, light brown, 334 €
compaci, laminated structure 8| ss | 29
with sandy sili & silty sand
layering
333
332
331 @
9| ss | 28 B
330
3292
180) End of hole.
SPT
completed
with CME
Slope Indicator Casing Installed automatic
to 15.0 m below grade (329.2 hammer
m)
=S
3 Annulus backfilled with cement -
5 bentonite mixture.
@
5
2[
4
© I
a
o |
KIKJ H
: n
i !
: { l
g f
o
=z |
@ I
w ’ ‘
ul i
=z i i
= : |
s} | i
" i !
F4 i
O 1
x 3 43 Numbersefer to 1) 3% STRAIN AT FAILURE



yseiry of
Foundaiten Dealgn

ratporiciion
RECORD OF BOREHOLE Neo 1-194& jor METRIC
Wp, . 8498700 LOCATION St 134498,5 ofs 1.1 m Rb from €L of Hwv, 102 ORIGINATED BY. MM,
B q DIBT....81 Wy 102 BOREHOLE TYPE _Hollow Stem Auser COMBILED BY _ MM,
) DATUM . Geodatiy DaTE 1898 11 20 CHEGKED BY_ T.X
SOIL PROVILE saMeLes | B | o [ DAAWC COTE PERETRATON
B - =4 REDSTAMDE PLOT i, S, o
: Qg:; 5 : GO wost R em REMARKS
=1 g%“ B0 &0 s ed L FEF L ER &
£LEY DESCRIETION Slglw | 3|25 B |siear smrevetn wpo LML TF | crain size
DEPTH ; SIZIE | ® [ 22] 5 1o uncowmmm + FIELD VANE - ﬁmlﬁmamtmﬁ
212 » |88 2 locuokmam,  « e wwe [VATER CONTENT (% 5 .
348,7 | Poved Rood Surfose % s o 20 40 80 80 100 23 %0 73 kN/mileR SA SI CL
0.0 ony
&
g?éb,«r?ag; Sitt, Bund 540
. Serne Cobblew and Bouldery - A
{ FiLL] , 1] 88 5
Cernpast o Very Dense
£y N 48
288 8 22 B8 10 3
3478 Brown FN,
24 Brown/Red 3188 97 S |
1 347
Clay, Some it A /’
Vary SUTF % g
ff 4 1 53 g ﬁ{m
% K75
%
f?‘
1
///
* //
i 345
A s | e = JUU Tast of] 160 kPo® 3 10 ey to o 13w
o > 20+
1
;‘/’
9 344
. i‘ :/I
v iy
VM else! o
3431 Brow/Red 1A 1204
0 8.8 Brown/Gray bl |4 443
Sondy St 1o
Very Dsnez . ¥ 342
M 7lss ey
N ”
2401 ) L4 8 {85, 59 O 8 8+ a
4.8 Tad of Horshole

3 8, Mueabars refer fo 20 . §
X ettty w;%s {B} STRAIN AT FAILURE



Ebnigiry of
Trantporiziton FoundoNon Donlgn

RECORD OF BOREHOLE No 2-199%k 1ort  METRIC
WP, 84897200 LOCATION Bl 1362768 o/ 2.1 g B frees CL of Hey, 102 GRIGINATED BY_MM.
157 .81 Hwy 102 BUREHOLE TYPE _Hullow, Sterm Auger COMPILED BY _ MM,
DATUN  Guodetis DATE 1968 1120 ] CHECKED 8Y__ TK
SOIL PROFILE SAMPLES | & | & | OUHIC CONE FERETATION .
. 29| & PR AT e e e mwo | 2B pomans
Sm Bni¥Fay @ zpﬁg‘oﬁatqowmwﬂwgﬁ &
sLEy SESCRIETION Bl % §§ & |SHEAR STRENGTH kPa B} GRAIN SI2E
GEFTH ; g gl E] 21221 § 1o unconanes + FIELD VAHE " oy [DISTRIBUTION
22 o BB B e ou man  x e wee 5%7&“ conrent (=) T 1T (z)
3487 { Paved Rood Surfuce L = o 20 40 80 80 100 25 &0 73 kM/m loe 54 %1 oL
g .
0.0 Brown ¢ e
@
Mitura of Sfit, Sand 348
and Groval
icg:& Cobbles ond Bauldors 5] 1] 88| e
lorapadt ta Very Dense
o ERE- N 347 89 28 11 1
ales| w
346
2485 T v zone P
N EX) ,;/ LR 73
,; . 548
Clay, Soms Silt Al 5| s B o]
N Yery S 5 /f
] M
4
,ﬁ Halssi ot 344
1% > {1204
§
xf
; ;: 43
E] 24
1y
7w | en & { 176 10 0 17 83
94
- =P
ie 42 ST
A A
e
1%
A
iy FYETRIRT s
7
340.1 &
2.5 . 340
gandg/ S 1R i1 Dl T
s . bl 339
s
18} 538
. U] B8 | 43 a 17 80 3
337
3381 L A Rt P
12.6¢ End of Borahiole

3 4, Humbers roder da 20
K sttty 1595 () STRAM AT FALURE




yMintshy 6f
y Fayndation Daozlgn

RECORD OF BOREHOLE Wo 3-19¢90 1oF 1 METRIC
We L.848-87-00 LOCATION i, 1944880 ofa 28 m Re from CL of Huwy, 102 DRIGINATED BY MM,
: DIST .81 HWY 182 BOREHOLE TYPE _Hollow Stem Auger LOMPILED BY MM, __
DATUM Geodetiy DATE 1998 11 20 . CHECKED BY_ LK. ..
y P Ld | DYNAMIC CONE PENEIRIGTON
- SOH., PROFILE BAMPLES EV) ﬁ RESISTANCE BLOT . m% . z-wﬁ‘:zi— REM
s 291 o kﬂﬂww = wsuem HEE ] ek 1ARKS
?53&, BiEg v e U - o w §§ &
ELEY BESERIPTION Blg w! 2 |85] & [svear steneTH KPa i GRAIN IZE
SEFTH i sl ml 2182 5 o uncowmn +oFen vang b . y [PISTRIBUTION
, 212 S 1281 E loouok muw,  x e v [VATER CONTENT (% 4 @
346.3 | Poved Road Surfoce g & = 20 40 B0 &0 100 25 80 75 KN/ loR 58 S CL
0.0
- oy
® 343
Mihurs of SIE, Sond
and Grave
Seims Cobiles and Boulders
(L,cmpgc% to Very Uenss 47 4
348
3451 _
R 32 ¢ 35
/;#
Clay, Soma SHt A s o o 5 22 70
3 Vary St //’, 344
LA
//
,;/a 55 | 12 (S - o 1 26 73
1A , > 11204
//: 343
//'
N 15t
; 1
ld 3 | ow | e 2
A
; 1
1%
/ 341
o
5
V4] ss |
1
g 340
338.7 1
8.6 .
Sandy it ] 51 88 jwizg 338
Deaiten . ¥
3 ’ e 338
. 3372 135 I LR
11,1} End of Bershols

3 3, Mumbers refer lo ¢ . - e
oA sty ;s;;‘;s (%) ST2AW AT PARDRE




