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Y % 7/ % % % %7 % 2 % G274 % 2 v/ ¢ - 1 PH Pressure, Hydraulic
7 ﬂj i 377 % //4 //// g5y % % 4 /// // ¢/ /¢ Z % ;/ %/ 7.9 % 7 % * WL in Piezometer at Time of
245247/ M% 1%7%9%%%5%%%%9%% 9994242945 g 49%%%%% 2%%% 9%94%%%%9%%%%%%%4%%:%%,
4 % 299 4 PH g v/ ég?%é¥§¢; %/¢ 2 // /// % 7 2% % % % j/// / 7/ // //%///2// g/// /4, Investigation (Date)
g /] % ) % % % Heod Artesion Woter
W gﬁ/ % 95%5%499%%%%479%5%%%7%%%%%%%%%%% 2% %49 % G 10%%%%%%%2%%%%%4% 2% 2 2/ 9%%%% Jz/f %% T oot
Z Ziéé 2% %; %% Frem fo/vfar’y Shif] 27 2%%%4%% 2% / 94%%4%%% 2% /; Yt e lhhr% 0% ;/V 9%%%%%%7% 2%9%% 2%%%%%4%%% 2"/ % 1 ? 1 ¥ |WL in Open Borenole Upon Completion
4 % % v % % % % %Y gL 7 % I ARS of Drilling
% % 7 7 %% %7 éé /7/ /’g 2477 s /f Ar4s 707 ///"'/ ; LA A 2 7 9497 2 /Z 2 % f/ 2 %Y F?’/Ej{iﬁ ; ’I/E %*— r 2 90% Rock Quality Designation (RQD)
4 2%%5'% g, ,,/,424 A ‘/7‘7‘%/7‘%/ ;’ 7 1/7 2% 7 7/2/ 7 é” % f // 4 % %% % /' "”/"'" A/R Auger Refusal
295 N ‘ V, V. / Firm to VQW Stiff 1 / / / f’/"‘ J4 7‘/ 4 A //, 1// / // / 7 // R - C/R Cone Refusal
= % % 97 275 HEEEN T
s /; éé % %% ; 4 %% Z 7 2 7 2 947 é/é;/ 7 2% // 219997 ; ; //// At o avey s/ T T = NO = | ELEVATION | - STATION - O oM
4 % [/ ; /// /2/// /%4// ] %%/ 7 7 /////// ///;Z/ / St Compcd to Loose :
% 249%9992999%%% 0945444959900 s et !
i/ % L |
S7247 j
& l % 7 .
) ; | — NOTE—
285 - 285 —_—
Yy i j 285 ndari ween S$0i n
SILTY SAND I:fob?ii?xego oﬁfy b:tt Besre sl-?olles‘lg::t:li;‘:sv.e Bbeetsleen
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geological evidence.
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METRIC
DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

HWY 11

CONT No
WP No 742-93-00

UNLESS OT'HERWISE SHOWN

BOREHOLE _LOCATIONS AND_SOIL_STRATA

HWY 11 BURK'S FALLS — SOUTH RIVER
STRONG TOWNSHIP
N—EW RAMP CENTRELINE
STATION 144300 TO 144600

SHEET

Marshall

Macklin

Monaghan

CONSULTING ENGINEERS » SURVEYORS ¢ PLANNERS

L
DD THURBER ENGINEERING LTD.

THURBER

STRONG
TOWNSHIP

| KEYPLAN
| LEGEND
]& "' Bore Hole
$ Dynamic Cone Penetration Test (cone)
320 320 320 .@ Bore Hole & Cone
PROPOSED .@. CPTU - Piezocone
" RAMP GRADEL ‘_BH24—6 0 CPTU 14 N Blows/0.3m (Std pen Test, 475J/blow)
: CONE Blows/0.3m (60" Cone, 475J/blow)
-(:)-C PTU 13 EXISTING GROUND PEAT 8H24_:7 PH Pressure, Hydraulic
315 315 SURFACE Verf‘ P 315 > WL in Piezometer at Time of
Q i‘é (k};o) 120 / N / o 40 SBlt,) (k::?[)) 160 200 N Investigation (Date)
et o s B Bttt Ml S et ittt il iyt aatat Hiope ) .2 A GUG4994942% T Head Artesian Water
7 Zi;r?f-y" f@zrv"7zvp-'&p-777g -7;@77957'-@ ’/V CANA, v 7 %77 23/. 7 SILTSYﬁfoLAY %¢ 2% 7MW Piezometer
] ﬁ/ ; 7 % 7 // 7 ¢/ % 7 // ‘ é 7775 ;‘ﬂ/ //,] 7 4 A / /% 25 525 * WL in Open Borehole Upon Completion
31 230 ; 7 4 > A IR — A7R-310 of Drilling
2 25y 7 2% 2 7 ; 7 g 7 9% 7 7% %% / 90% Rock Quality Designation (RQD)
/ 9597 2 %Y, SILTY € 7 7 7925 A/R Auger Refusol
% 7 27 % IS 2 /SOf Vv, lo 7 %/ /// 2 C/R Cone Refusol
“ - i S — : -
AN s 2% % 7 7 GAN2145 - - : - T NO ELEVATION | sTaTion | OFFSET FROM
308 Ve 4 74 305 MEDIAN CL
b 76 % 7 // // 7 /// V] | -
i 2 i
% ] oy
3004 /’* 1152 g * 4’/ ,L
i f; i ” j’ ”1{*1*%* GRENER :.:'A/R i
E./.t.-.t A o o 03 0 A R 0 R LN R CLAYEY SILT g — NOTE—
s \SILTY SAND  Compact to Loose i - between soi

Compact to Loose

PROFILE OF N—EW RAMP

HOR: 5 [} 10 20m
Lt —1. i ]
I —
— y 1

VERT:1.25 O 2.5 Sm

The boundaries between soil strota have been
estoblished only ot Bore Hole locotions. Between
Bore Holes the boundaries ore assumed from
geological evidence.
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METRIC [0S ™

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES WP No 742-93-00

UNLESS OTHERWISE SHOWN [RHWN"11 BURK'S FALLS — SOUTH RIVER SHEET
‘ STRONG TOWNSHIP
S—EW RAMP CENTRELINE
STATION 14+100 TO 144250
BOREHOLE_LOCATIONS AND SOIL STRATA

Marshall
Macklin
Monaghan
L1
DD THURBER ENGINEERING LTD.
THURBER

—

EW-N RAMP STRONG
C_—% 3 TOWNSHIP
~ R
P }
=
S ————
KEYPLAN
LEGEND
‘ Bore Hole
$ "| Dynamic Cone Penetration Test (cone)
$ Bore Hole & Cone
-@- CPTU - Piezocone
N [Blows/0.3m (Std pen Test, 475J/blow)
‘421S—EW14+212.5 1L20.5 i CONE Blows/0.3m (60" Cone, 475J/blow)
-— . 10 PH Pressure, Hydraulic
/ - * WL in Piezometer at Time of
- e e e . &21S-EW14+187.5 CL : \ " '
320 e POSED ? B R A e SN ————r T T, 320 2 320 Investigation (Dule)
RAMP GRADE _|1 {}421S—EW1 4+212.5 T Heod Artesion Woter
421S—EW14+4239.5 CL Piezometer
g)[j':;IA"éG GROUND L 2 ’ ' > WL in Open Borehole Upon Completion
:{,15T 4128/ / /V A ALV E . N N 7 r I glo d o v ) of Dr""ng
2997 4 %/{Ljr/a”/i’é"fﬁq/ 59 25 47 9% /' L1297 :“ 7 A 315 hm g’ 315 90% Rock Quality Designation (RQD)
17 7 A Firm to Stiffl % 9 %7 % 20 A/R Auger Refusal
2%%% " CRUST"Y, 1 2% % %
1 % A vy 6 ol 3 ik 14 C/R Cone Refusol
A/R & Z 0 « A s e e | I S
S T e $L277%7 990274777 /7x7’/7'/7/“ a WYAL2, .. Pf‘ I 7 7/ LS S NO ELEVATION | sTaTion | OFFSET FROM
310 - e e _...;..{...{...{ 7/ eH L A A/AA Sl - ﬁ chZ @A, .. -310 310 3 '/, SILTgOg..LnANI_‘-_..__ ....... 310 ! 5 . . .
CLAYEY $iLT/" 7/ ar /7 77 |
Compact v 3
: SAND (TILL |
Soft to Firm Compact !
PROFILE OF S—EW RAMP SECTION A-A
HOR: ?:ﬁ 1 2m VERT: 1.25 25 & — NOTE—
VERT:125 0 25 5m The boundaries between soil strato have been

established only ot Bore Hole locotions. Between
Bore Holes the boundaries ore assumed from
geologicol evidence.
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STRONG TOWNSHIP .
VALLEY VIEW ROAD CONNECTION
STATION 104025 TO 10+125

. ' DIMENSIONS ARE IN METRES
AND,/OR MILLIMETRES WP No 742-93-00
m‘m\ UNLESS' OTHERWSE SHOWN [ 11 BURK'S FALTS —SoUTH ~WeR| SHEET
AN

\ : BOREHOLE LOCATIONS AND SOIL STRATA

Marshall
Macklin
m .121—104-100 CL Monaghan
\*ﬂ" // CONSULTING ENGINEERS * SURVEYORS * PLANNERS
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DD THURBER ENGINEERING LTD.
THURBER

STRONG

TOWNSHIP
—_——
PLAN
I 10 2m
| —
. 421-10+050 CL ‘_421—10+075 L20
421-10+075 R20€} AN
320 320
LEGEND
421210+100 CL ®  feore Hoe
" @- Dynomic Cone Penetration Test (cone)
N _ d @. Bore Hole & Cone
315 ﬁ/-w 7 TV/’- WY[}%".}Z{J-/ A/RPW 315 7 7 -@. CPTU — Piezocone
? / /ﬁ‘]j/( 7 1102,° SILTY CLAY 17 §\IILTY ngY 7Y % r‘)/ M Blows/0.3m (Std pen Test, 475J/blow)
A/R x Very Stiff to Firm ) 7 ?{Y Firr‘n % ;; 4/ CONE Blows/0.3m (60° Cone, 475J/blow)
§|LT ol 7 4 PH Pressure, Hydraulic
ome Llay 3 L 2 WL in Piezometer ot Time of
L %
310 oose 310 #/ 24 g Investigation (Dote)
A/R T Heod Artesian Woter
Piezometer ’
% WL in Open Borehole Upon Completi
PROFILE OF VALLEY VIEW RD. CONNECTION CROSS SECTION A—A VALLEY VIEW RD. CONNECTION of Oty ron pompieten
o SH-;—:—".__IH STA' 1 O+O75 » 90% Rock Quality Designation (RQD)
VERT:1.25 0 25 sm . HoR: 8 0 10 20m A/R Auger Refusol
| ™=, —
VERT:1.25° 0 25 sm : C/R Cone Refusal
NO ELEVATION | sTATION | OFFSET FROM
i
— NOTE—

The boundaries between soil strata have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries are assumed from
geological evidence.
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

APPENDIX A
BOREHOLE LOGS
SYMBOLS
UNIFIED SOILS CLASSIFICATION SYSTEM
EXPLANATION OF ROCK LOGGIN TERMS
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 5to 75mm

Sand 0.075 to 4.75mm Not visible particles to Smm

Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to
the naked eye

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION

Trace or Occasional Less than 10%

Some 10 to 20%

Adjective (e.g. silty or sandy) 20t035%

And (e.g. sand and gravel) 3510 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12 to 25 2t04
Firm 2510 50 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 15t030
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 4t0 10
Compact 10t0 30
Dense 30 to 50
Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength

- Water Level
Cpen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value  Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines,
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wy, <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering,
Fresh Jointed (FJ) Weathering limited to the surface of major 7

discontinuities. /] cLavstone
Slightly Weathered Penetrative weathering developed on open discontinuity | r—m———
(W) surfaces, but only slight weathering of rock material. [-~-—-+ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MwW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. GRANITIC GNEISS
Completely Weathered Rock is wholly decomposed and in a friable condition, BENTONITE
(CW) but the rock texture and structure are preserved.

DISCONTINUITY SPACING

STRENGTH CLASSIFICATION

Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Requires many
Strong 200 29,200 blows of geological
Thickly bedded 0.6 to 2m hammer to break.
Medium bedded 0.2 t0 0.6m Very Strong  100-200 14,600 to Requires a few
29,200 blows of geological
Thinly bedded 60mm to 0.2m hammer to break.
Very thinly bedded 20 to 60mm Strong 50-100 7,300 to Breaks under
14,600 single blow of
Laminated 6 to 20mm geological
hammer.
Thinly Laminated Less than 6mm Moderately 12.5t050.0 1,825to Y4 indentations
Strong 7,300 with sharp end of
TERMS geological pick.
Total Core Recovery: ~ Core recovered as a percentage | Moderately  5.0to 12.5 7300 1,825 Too hard to cut by
(TCR) of total core run length. Weak hand into triaxial
specimen.
Solid Core Recovery: ~ Percent Ratio of solid coreof | Weak 1.25t0 5.0 182 to 730 Crumbles under
(SCR) full cylin(;in::al shaped " firm blows of
recovered, Lxpressed wi logical pick.
respect to the total length of geological pic
core run.
Rock Quality Total length of sound core Very Weak  0.60to 1.25 85t0 182 May be broken in
Designation: ;reco:zhered] in pieces 0.1m in (Rock) the hand with
ength or larger as a percentage difficulty.
(RQD) of total core run length. ticulty
Fracture Index: Frequency of natural fractures
(FI) per 0.3m of core run.
[
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

ROBINS ROAD/BERNARD CREEK BRIDGE AND APPROACHES
(ALL BOREHOLES EXCEPT BH24-3)
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ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

a Ministry of
Transportation

On

RECORD OF BOREHOLE No BH 421-1 10F1 METRIC
G.W.P.__ 742-93-00 LOCATION N 5063 057.3 E 309 281.8 (Robins Road) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY __sS
DATUM _Geodetic DATE 25.03.03 - 25.03.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E!: ; RESISTANCE PLOT e MATURAL ou - REMARKS
(2]
5 o238 8 20 40 6 80 0 [|wr e wr| 53 &
2| & SI1ZE| z e — wp w w | 38 | craNSIZE
ey =8| w| 3|g5| & [srErrsTRENGTHKP —o—t'| % |oisTREBUTION
DEPTH DESCRIPTION 21z E 212Z] £ |o UNCONFINED  + FIELDVANE
2 cleQyl > 9 Y (%)
‘F,-‘, z z|x©O| @ |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
3126 © | 20 40 60 80 100 20 40 60 awom3 ler sa s a
00  SAND and GRAVEL
Brown
(FILL)
3120 a2 2
056/ PEAT AT
311.9 Silty CLAY, trace fine sand, trace
07 organics
Very Soft to Firm
Grey /
% 3n
; 1| ss| w b
228
%%
/
2| ss| 2 310 o 0 0 67 B
L/
V1
occasional laminations %
% 31 88 1 — o
/ 309
3
+
97
L]
%2
% |
j 4] 88| 1 q
L
307
5| 88 0 [}
306
1
305.6 2
71|  ENDOF BOREHOLE AT 7.06 m.

.x 3. Numbers refer to

20
195 (%) STRAIN AT FAILURE
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ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

—
[0

Ontario muRBER
RECORD OF BOREHOLE No BH 421-2 10F3 METRIC
W.P. 742-93-00 LOCATION N 5063 054.0 E 309 302.1 (Robins Road) ORIGINATED BY DP
HWY 1 BOREHOLE TYPE __Hollow Stem Augers/Tri-cone Mud Rotary /NQ Core Barrel COMPILED BY __ss
DATUM _Geodetic DATE 26.03.03 - 27.03.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . W I RESSTANCE PLOT _— REMARKS
Moo 3 PLASTIC | TORE LIauiD ':-:
= nl|<3 3 20 40 60 80 100 Lmir CONTENT LM EO &
2|5 wlzel 2 Y T yy— wp w wo| S | cransize
ELEV &l la| & | 2|85 8 |SHEARSTRENGTHKPa L DISTRIBUTION
DEPTH DESCRIPTION HEHERE: 32| < |o unconrneD  + FELOVANE v ol
5—‘, z Z|gC| @ |o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
3120 w 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00| SAND and GRAVEL 312
Brown
(FILL)
311.4 263
06 PEAT 0%
3113 Silty CLAY, trace fine sand, trace
07{  organics an
Very Soft to Fim
Grey
1|ss| s °
310
28| 3 ° 0 4 64 3t
309
1| ™W | PH
3
308} +
3)ss| v o
203 307
306
— o 0 0 68 32
2| TW | PH 17.7 oedometer test:
£0=1.179,
P'=120KPa,
3 Cc=0.38,
305 =+ Cr=0.06, G=2.75
4| ss| v
203 304
i o 0 3 60 37
303
5 SS 4 [¢]
302.0
Continued Next Page
+3,><3: Numbers refer to

Sensitivity

20
55 (o) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

@ Ministry of £
Transportation DD
onlano THURBER
RECORD OF BOREHOLE No BH 421-2 20F3 METRIC
G.W.P.__ 742-93-00 LOCATION N 5063 054.0 E 309 302.1 (Robins Road) ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stern Augers/Tri-cone Mud Rotary /NQ Core Bamel COMPILED BY $S
DATUM _Geodetic DATE 26.03.03 - 27.03.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ g RESISTANCE PLOT NATURAL - REMARKS
[T% 3 PASTIC e teue] B
= wn|<2| 8 20 40 60 80 100 ™M conenr M| S O &
Sl gal3el z e e wp w w | 3% | eransize
ey zld| g | 2|{25] & [sHErRSTRENGTH P A | isTRIBUTION
DEPTH DESCRIPTION cl2| B | B 28| < |0 UNCONFINED  + FIELDVANE y %)
£l= z|2S| @ |e auckTrRAxAL x LABVANE | WATER CONTENT (%)
o ] 20 40 60 80 100 20 40 60 wm3 |[6rR sA sI CL
001 Sty CLAY to clayey SILT, trace fine |/ 302
sand V]
Firm %
Grey V1
37 TW | PH — 0 2 68 30
30
V1
s 3
1/ +
6| ss| 8 Ho 0 1 77 23
¢ 300
V1
204
127 Varved
Soft to Firm from 12.7m to 17.2m 9%
depth / 299
7] ss| & o
/ 203
9%
4 ; 298
%
4
18| ss| 4 o
7 297
%
V
v
/
9| Ss 4 o
V1
295
248
17.2 Stiff to Very Stiff
4
0] ss | 15 204 o
[o]
2035
18.5 Gravelly SAND, medium to coarse
grained, occ. cobbies and boulders
Dense to Very Dense
8 293
rown S %
Wet
ss 38 o
Continued Next Page =

+3 % 3. Numbers refer to
) Sensitivi

20
1595 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of 1
T oo
ontano THURBER
RECORD OF BOREHOLE No BH 421-2 30F3 METRIC
G.W.P.___742-93-00 LOCATION N 5063 054.0 E 309302.1 (Robins Road) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Tri-cone Mud Rotary /NQ Core Barrel COMPILED BY Ss
DATUM _Geodetic DATE 26.03.03 - 27.03.03 CHECKED B8Y JL
DYNAMIC CONE PENETRATION
IL PROFILE SAMPLES w
SOIL 0l ﬁ ° i RESISTANCE PLOT & pLASTIC :;;r;::; vaun | '.:E REMARKS
5 . » ; cz> 8 210 4:0 6.0 8.0 1?0 LMt CONTENT LMt 50 &
w z S 4 | GRAINSIZE
ELEV g|8| w!| 3|a5| & [sHEARSTRENGTHKPa e " | =
DESCRIPTION == 2]z E —o—— DISTRIBUTION
DEPTH < |2 E > |3 8| £ |O UNCONFINED  + FIELD VANE y )
El= Z2|g©O| @ |e® QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© @ 20 40 60 80 100 20 40 60 wm3 lor sa s L
294
Cobble from 20.6m to 20.8m
291
Cobble from 21.9m to 22.1m 290
S| 100/ o
.150
289
S5 | 50/
Boulder from 24m to 24.3m 288
.000
RUN
287.5 Boulder from 24.3m to 24.5m
245/  BEDROCK
Fresh, white and black, strong to very
strong GRANITIC GNEISS
287
2 | RUN
TCR=100%, SCR=100%, RQD=100%,
Fi=0
Unconfined Compressive Strength:
MIN: 109MPa, MAX: 146MPa,
AVERAGE: 121MPa 286
TCR=100%. SCR=100%. RQD=100%, 3 RUN
FI=0 285
Unconfined Compressive Strength:
MIN: 84MPa, MAX: 162MPa,
RAGE: 111MPa
2ses| AVERAG
276 END OF BORE HOLE AT 27.58m.
LOST CIRCULATION DURING
DRILLING BELOW 18.5m DEPTH.

+3, %3, Numbers refer to
Sensitivity

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




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transportation

Ontario

—
00

THURSER
RECORD OF BOREHOLE No BH 421-3 10F3 METRIC
G.W.P__742-9300 LOCATION N 5063 062.6 E 309342.6 (Robins Road) ORIGINATED BY _DP
HWY _ 11 BOREHOLE TYPE __Hollow Stem Augers/Tri-cone Mud Rotary /NQ Core Barre) COMPILED BY __sSs
DATUM _Geodetic DATE 27.03.03 - 29.03.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« § RESISTANCE PLOT & NATURAL - REMARKS
t.l_.l w 35 PLASTIC | TURE tiouo - T
5 nlgs]| @ 20 40 60 8 100 ["™M  cwmwr M| SO &
= wize| z L wp w wo| 54 | GRaNSIZE
ELEV EiE & | 3128| S [SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH DESCRIPTION 212 F | 32| = [o unconrmep  + FELDVANE Y %)
El= Z|ZO| @ [o QUOKTRAXAL x LABVANE | WATER CONTENT (%)
5124 m 20 40 60 80 100 20 40 60 kwm3 |GR sA sI cL
STBAL_ yopsoi %
01 Silty CLAY, trace fine sand
Firm to stiff / 312
Grey
11 ss| 13 °
3N
2| ss| 18 o 0 2 74 24
310
3|ss| s 4
1| T™W | PH 200
7
+
308
4 | 8S 6 o
/
307
€7, §
56 Light varving from 5.6m to 14.8m depth
Very Soft to Fim é
Wet % /
)5 | ss| 1 308 o 0 0 51 49
4
3
V1
30|
2| TW | PH
304
[/ [
9
el ss| 1 %03 P
tinued Next P
Contini age +3 %3, Numbers referto 1535
’ Sensitivity Yo (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transtganatim

Ontario

—
00

DATUM _Geodetic

27.03.03 - 29.03.03

wesn
RECORD OF BOREHOLE No BH 421-3 20F3 METRIC

GW.P.__742-9300 LOCATION N 5063 062.6 E 3093426 (Robins Road) ORIGINATED BY _DP

HWY 14 BOREHOLE TYPE _Hollow Stem Augers/Tri-cone Mud Rotary /NQ Core Barrel COMPILEDBY __s$

CHECKED BY JL

SOIL PROFILE SAMPLES | o w [BYNAMIC CONE PENETRATION
o) 2 PLASTIC v i REMARKS
5 a3 z| 8 20 40 60 80 100 L wir | 5 5 &
S| & u El 2z v . ! ! : wp wi| @Y | GRAINSIZE
ELEV DESCRIPTION & % ¢ 3 g 8 8 SHEAR STRENGTH kPa —0— = DISTRIBUTION
DEPTH < g E > 8 Cz) ; O UNCONFINED + FIELD VANE Y %)
El= 2|[20| @ e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 80 wwm?3 lor sA o1 cL
302
? §s | 1 0 0 51 49
V1
59
%
V]
¢ ™ | PH 300
E,G
299
SS 1
298
Ss 1
i
16.3 some fine to very fine sand i
Stiff
14
285.2 S8
17.2 Gravelly SAND , fine to coarse
grained, occ. cobbles and boulders
Dense to Very Dense
Brown
Wet
SS 33 [}
Continued Next Page
" Numbers refer to 15@5
Sensitivity B> (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

a Ministry of
Transportation

[0

Ontario ToReER
RECORD OF BOREHOLE No BH 421-3 30F3 METRIC
G.W.P.__ 742-9300 LOCATION N 5063 062.6 E 309 342.6 (Robins Road) ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/Tri-cone Mud Rotary /NQ Core Barrel COMPILED BY __SS
DATUM _Geodetic DATE 27.03.03 - 29.03.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES }EF_-' ; RESISTANCE PLOT pasmic | NATURAL - REMARKS
[7:] LIQUID T
5|« af38] 8|2 © ® @ w |* wn w25 &
El z . 53 | craNsIZE
ELEV =18 ¢ | 3[ea| & [sHERSTRENGTHKPA Voo % T ® |osweumon
DEPTH DESCRIPTION E1E1 & | 232 § [o unconrmep  + FIELDVANE
2 cloQ}y > Y (%)
g-, z Z|ZC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 |GR sA SI CL
ss | 48 °
292
291
Boulder from 21.6m to 22.5m ss | 100/ o
076
290
Gs
289
ss | 100/
.000
288
2871
253  BEDROCK 287
Slightly weathered, white and black, 1 | RUN
very strong GRANITIC GNEISS
TCR=100%, SCR=100%, RQD=100%,
FI=0
286}
2 | RUN
TCR=98%, SCR=97.5%, RQD=97.5%,
Fi=1
Unconfined Compressive Strength:
MIN: 116MPa, MAX: 188MPa, R
AVERAGE: 153MPa 285
TCR=100%, SCR=100%, RQD=97%, 3 | RN
Fi=1 284
Unconfined Compressive Strength:
MIN; 143MPa, MAX: 175MPa,
AVERAGE: 154MPa
2834
290  END OF BOREHOLE AT 29.0m.
20
3 3. Numbers refer to
TR Sensitvity 1595 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transportation

—
00

on‘an.o THURBER
RECORD OF BOREHOLE No BH 4214 10F3 METRIC
G.W.P. _ 742-93-00 LOCATION N 5063 078.3 E 309 388.1_(Robins Road) ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Tri-cone Mud Rotary COMPILED BY SS
DATUM _Geodetic DATE 20.03.03 - 25.03.03 CHECKEDBY __JL
SOIL PROFILE SAMPLES | o w [SYNAMIC QONE PENETRATION
3 pastic | NATURAL - [ REMARKS
E ‘£ Q umIT MoisTURE wr] B & &
5’ « a go @A 210 4[0 6]0 8|0 190 CONTENT g 8
|| w| 3|[25| & [sHearsTRENGTHKPA e v wo| 2% | GRANSZE
ELEV DESCRIPTION S g 2|z2]| E b O————1 DISTRIBUTION
DEPTH <|2 >{338| < [o UNCONFINED  + FIELDVANE Y %)
£z Z[E°| @ |o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
5132 r 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
31d.4 —
TOPSOIL 1
01\ grown /W 313
Silty CLAY, trace sand
Very Stiff to Frim
Brown
cL)
312
Frozen V] / 1] 8 | 28 o 0 3 77 2
311
310
2| ss| 7 | 0 2 65 33
/]
00 g
4.4 Gre 9 309
Y %
%
/
3|ss| 8 o 0 1 74 26
308 o
%
Soft to Stiff
° g
V1
307
1| w i P —4 177 { 0 1 53 46
oedometer test:
V] €0=1.107
75 07,
% 3 P'=120KPa,
V1 306 Cc=0.30,
Cr=0.055,
G=2.75
4| SS 2 o
¢ 305
%
304
5(s8s| 1 o 0 0 42 58
V]
V1
Continued Next Page 20
+3 x 3. Numbers referto 1585
' Sensitivity B> (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transporiation

—
00

Ontario THURBER
RECORD OF BOREHOLE No BH 421-4 20F3 METRIC
G.W.P._ 7429300 LOCATION N 5063 078.3 E 309 388.1 (Robins Road) ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Tri-cone Mud Rotary COMPILED BY S$S
DATUM _Geodetic DATE 20.03.03 - 25.03.03 CHECKED BY L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ;‘J RESISTANCE PLOT NATURAL - REMARKS
E 7)) S PLASTIC MOISTURE Liauin -
[ nl< 5 ] 20 40 60 80 100 LT CONTENT Ml 5 9 &
Sl w|ZEl 2 1 L L L 1 wp w w | S¥ GRAIN SIZE
ELEV Sla| | 3|25| & [SHEARSTRENGTHKPa A 2 | bISTRIBUTION
DEPTH DESCRIPTION HAHEBAE: 23| < |o UNconFNED  + FIELDVANE y %)
g z z|2°] o |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
© i 20 40 60 8 100 20 40 60 wwm3 lGR sA s cL
%
A 303}
L
V]
V.
2| TW | PH 1l 0 0 66 34
302
V] 2
/? T
4%
/]
% 301
/16| ss| 2 °
g 30
some fine sand
4
%
7188 | 1 o
299
V1
V]
4
V1
V] 298
3| TW | PH
V1
296.9 297
16.3 Gravelly SAND, fine to coarse
grained, occ. cobbles and boulders
Compact to very dense
Brown
Wet ss | 18 ) 4 88
(SP) 296
295
SS | 65 o
Boulder from 18.4m to 19.1m
Gs 4
Cobble from 19.3mto 19.4m Gs o
o]
ss | es/ o
Y4
Continued Next Page
+ 3 W X 3 H

Numbers refer to
Sensitivi

20
1595 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 300105

Ministry of £
Transportation DD
Ontario THURBER
RECORD OF BOREHOLE No BH 421-4 30F3 METRIC
G.W.P.__742.93-00 LOCATION N 5063 078.3 E 309 388.1_(Robins Road) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Tri-cone Mud Rotary COMPILED BY SS
DATUM _Geodetic DATE 20.03.03 - 25.03.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘ l-él RESISTANCE PLOT pasne  MATURAL = REMARKS
[2]
= nl23| 8 20 4 e 80 w0 [wr oo wr| 53 &
91 g GWISEl 2 1 wp w we | 52 | craNsizE
ELEV g gl ow g 95| 2 [SHEARSTRENGTHKPa A 3 | pistriBUTION
DEPTH DESCRIPTION HAHERE: 23| < |o unconrmnep  + FIELDVANE y %)
El= 2|x©] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 wm3 |er sA sI cL
=2 -
:A 293
GS
Boulder from 21.1m to 21.6m SS | 100/ 292 o
102
GS
291
(o]
ss | 100/
076
290
GS o
2893
238|  END OF BOREHOLE AT 23.93m. 000
3 53, Numbers refer to

+

X

20
1585 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transportation

—
A0

Ontano T™HURBER
RECORD OF BOREHOLE No BH 421-5 10F1 METRIC
G.W.P._ 742-93-00 LOCATION N 5063 094.9 E 309 403.4 (Robins Road) ORIGINATED BY _DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 25.03.03 - 25.03.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ;J RESISTANCE PLOT MATURAL - REMARKS
E %) S PLASTIC MOISTURE LQuip - X &
= nl<E| » 20 40 60 8 100 Lmir CONTENT wirl 5 O
Slx wlzg| z e wp w w | 3T | cransizE
ELEV 2|8 4| 3|o5| & [sHEARSTRENGTHKPa , 5 2 | bisTRIBUTION
DEPTH DESCRIPTION slz| F | 38| < |o unconFneD  + FIELDVANE y %)
E z Z|E©| @ |o QUICKTRIAXAL X LABVANE WATER CONTENT (%)
3140 o 20 40 60 8 100 20 40 60 kNm3 [GR SA SI CL
00]  SAND and GRAVEL -
Brown
3135 (Fut)
0.5 Silty CLAY, trace fine sand
Very Stiff to Stiff
Grey
313
V1
1| ss| 24 o
¢ 312
/
1
L 311
¢
W/ a|ss| 10 )
%
%
4 310 £
/]3] ss| 16 o
309
#
#
4 35
3084 AN
56 trace to some fine sand
Firm
e)
4
41 8S 6 o
307.3
67|  END OF BOREHOLE AT 6.71 m.
20
3 3. Numbers referto
TUXT Sensitvity 1595 (o) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Minisiry of
Transportation

A
il

Ontario
RECORD OF BOREHOLE No 421 9+795L214 10F1 METRIC
G.W.P.__ 742:93-00 LOCATION 421 Black Creek Rd, ST. 9+795, O/S 21.4L & 421 N-EW_ST. 144052, 0/S4R ____ ORIGINATED BY _DP
HWY _ 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __SS
DATUM _Geodetic DATE 20.11.02 - 20.11.02 CHECKEDBY __JL
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES o« g RESISTANCE PLOT { NATURAL - REMARKS
E (2} O PLASTIC ) oisTURE tavop ¢
- nlZ g @ 20 40 60 80 100 Ll CONTENT wrl 0 &
2lEl L | 4lZE| 2 e —— wp w we| SE | craNsizE
ELEV DESCRIPTION El2 2 (25| 2 [SHEARSTRENGTHKPa ———— DISTRIBUTION
DEPTH <|3 S 33| < |©O UNCONFINED  + FIELDVANE Y %)
El= 2|xO| @ |e QuckTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 B0 100 20 40 60 wm3 Jer sa s oL

00 DCPT from surface.

8.5 END OF DCPT AT 8.53m.

20
3 3. Numbers referto
XU Sensitivity 155 (o) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transportation

—
00

Ontario THURGER
RECORD OF BOREHOLE No 421 9+800 R24.2 10F1 METRIC
G.W.P._ 742-93-00 LOCATION 421 Black Creek Road, ST. 9+800, OIS 24.2R ORIGINATED BY DP
HWY 14 BOREHOLE TYPE __Holiow Stem Augers COMPILED BY __SS
DATUM _Geodetic DATE 22.11.02 - 22.11.02 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ué RESISTANCE PLOT{ NATURAL - REMARKS
l"—J @ o Pl:"m MOISTURE v - X &
5 nl|L8] @ 20 40 60 80 100 "™ corr M| SO
Slg wilsg) z L wp w w | 38 | craNsIZE
ELEV El8| 4| 3f2a| & [SHEARSTRENGTHKPa \ o . 2 | oistrIBUTION
DEPTH DESCRIPTION 2=z E £152| £ |o UNCONFINED  + FIELDVANE
2 cjeel = Y (%)
El= z2|20| @ |e quickTRAXAL x LABVANE | WATER CONTENT (%)
° | 20 40 60 80 100 20 40 60 wm? ler sa s L
00|  TOPSOIL with organics ~]
0.2 PEAT, fibrous, some organics and AN
rootiets NNA
Dark Brown to Black ATA]
Wet hAA
A
A 1| TW | PH L
ALY
AN
AALA,
AL
MAAS
LA
LALA
LA
LA
A =
] 2| ™w ! en
19|  Sity CLAY, trace sand V]
Firm v ;
Grey
Wet
? 1 Ss 2 0|
%
/
g ,
A 3| ™W|PH
%
1/ P
(]2]|ss| 1
%
/? 9
/7
Vi
97
(44| ™w|ePH
97
4
0
70|  END OF BOREHOLE AT 7.01m. '
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
20/06/03  -0.09
150803  -0.10

+3,x 3. Numbers referto
Sensitivity

20
1595 (%) STRAIN AT FAILURE




10/02/05 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

[
[0

On'aﬁo THURBER
RECORD OF BOREHOLE No 421 9+900 L27.2 10OF2 METRIC
W.P. 742-93-00 LOCATION 421 Black Creek Road, ST. 9+900, O/S 27.2L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE __Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 21.11.02-21.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x g RESISTANCE PLOT % " REMARKS
B oo R PLASTIC Motsmmu uuo| ':E
5. p[38| 2 2 % o @ w |w w128 | cram
Zz 5 GRAIN SIZE
ELEV =18 ¢ 3 25| & [SHEARSTRENGTHPa e E DISTRIBUTION
DEPTH DESCRIPTION 12| &£ | /32| § |o UNCONFINED  + FIELDVANE
2 cloQl > Y (%)
El= z2[&°| @ |e quckTRAXAL x LABVANE | WATER CONTENT (%)
[} 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00l PpEAT, fibrous, some organics ATA
Dark Brown to Black ]
Wet hAA]
AN
AN
AN
AN
LAY
LA
LA
] 1 | W | oPH 74
hAA]
AL
hAN
AN
AN
hA_A
A AA
A
MALA]
MALA 194
=y 2| W PH
MALA]
AN
A
b ALAS
AN
AN
hALAY 194
AAA]
A 3 ™W | PH
A
27|  Sitty CLAY, trace sand, laminated ) 0 0 6733
Soft
Grey
1] 88| 1 °
0
2(ss |1 H (o 0 0 64 36
10
61]  ENDOF SAMPLING AT 6.1 m.
DCPT started at 6.1 m.
Continued Next Page 20
+3 %3, Numbers referto 1505
"X Sensitivity W7 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of  —
\Z Transportation DD
Ontario oReen
RECORD OF BOREHOLE No 421 9+900 L27.2 20F2 METRIC
G.W.P. _ 742-93-00 LOCATION 421 Black Creek Road, ST. 9+900, O/S 27.2L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY 8S
DATUM _Geodetic DATE 21.11.02- 21.11.02 CHECKED BY __JtL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , ué RESISTANCE PLOT — - REMARKS
E (2] i PLASTIC oISTURE v I
= NEFIR 20 40 60 80 100 ™M coewr | 58 &
Sl wizg| L wp w w | 5T | cramsizE
ELEV |8 wi 3]a5| 8 [snEARSTRENGTHKPa R = | DisTRIBUTION
DESCRIPTION = E 2|z8| E
DEPTH <|3 >33 < |o UNCONFINED  + FIELDVANE y %)
El= 2|20 @ |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
° a 20 40 60 8 100 20 40 60 wwm3 |GR SA sI CL
10.7|  END OF DCPT AT 10.67 m.
BOREHOLE OPEN ON TO 10.67 m
UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
3 3. Numbers refer to

+ 7, X

Sensitivity

20
1545 (54) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transt;)yonation

—
[0

ontano THURGER
RECORD OF BOREHOLE No 421 9+900 R29.2 10F2 METRIC
G.W.P.__ 742-93-00 LOCATION 421 Black Creek Road, ST. 9+900, O/S 29.2R ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __SS
DATUM _Geodetic DATE 22.11.02-22.11.02 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x § RESISTANCE PLOT NATURAL - REMARKS
I"—J 2] o PLASTIC  oISTURE el &
= nl<3]| & 20 40 60 80 100 L GONTENT Wl 5 O
S]e wizgl z L1 wp w w | S8 | cransizE
ELEV 18| 8| 3|ga| & [sHEARSTRENGTHKPa o A 2 | piSTRIBUTION
DEPTH DESCRIPTION 121 8| $13%2| & |o unconened  + FELDVANE
2 12891 > Y (%)
E z z|x©O| @ |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wwm3 ler sa s cL
001 DCPT from surface.
Continued Next Page

+3.x3: Numbers refer to
Sensitivity

20
1595 (o) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ  30/01/05

Ministry of /-
Y ameporgtion N
ontano THURBER
RECORD OF BOREHOLE No 421 94900 R29.2 20F2 METRIC
G.W.P. _ 742-93:00 LOCATION 421 Black Creek Road, ST. 9+900, O/S 29.2R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __SS
DATUM _Geodelic DATE 22.11.02-22.11.02 CHECKEDBY ___JL
SOIL PROFILE SAMPLES |, w [ GONE PENETRATION Rk
M oo g PLASTIC :;?r::: vavo | ';: REMARKS
= onl<2| 8 20 40 60 80 100 '™ comewr ™| 5O &
Szl L1 9128 z U Y M W wp w we| SU | cramsize
ELEV DESCRIPTION & © 3 g = g SHEAR STRENGTH kPa s - DISTRIBUTION
DEPTH <|Z2 Fl g 33| < |o UNcoNFINED  + FIELDVANE Y P
El= Z2|€C| @ | QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
© o 20 40 6 80 100 20 40 €0 wm3 lor sa s oL
107|  END OF DCPT AT 10.67m.

+3 % 3. Numbers referto
. Sensitivi

20
1595 (%) STRAIN AT FAILURE




11/02/05 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

—
00

Ontario ToRBER
RECORD OF BOREHOLE No 421 9+925R1.5 10F3 METRIC
W.P. 742-93-00 LOCATION 421 Black Creek Road, ST. 9+925, O/S 1.5R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILEDBY __SsS
DATUM _Geodetic DATE 25.07.03 - 25.07.03 CHECKED BY JL
SOIL. PROFILE SAMPLES | o w [RENAMIC CONE FENETRATION
2 pasng  MATRAL uauD = REMARKS
Eal & " MOISTURE - T
E nl|z23| @ 20 40 60 80 100 | conenr M7 5@ &
Olg wlisgl z ] wp w wo| 58 [ cransize
Elg| ¥ o =] © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = 2lzgl E p———0—— DISTRIBUTION
DEPTH <2 % >|38| < [o UNCONFINED  + FIELDVANE y %)
£l= 2|20 @ |e QuckTRIAXAL x LABVANE | WATER CONTENT (%)
3126 © w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
0.0 SAND and GRAVEL
(FILL)
3120 212
0.6 PEAT, fibrous, some wood v B GS 124
3117 Dark Brown to Black S
Moist 1] 88| 2
0.9
Silty CLAY, trace sand
Soft
Grey
N
Wet ". 31
i o
K
b4
i
2| ss| 2 - .
"}‘ 310
4.8
+
309
308}
3188 | 1
g 0 2 64 M4
29
307
4] ss| 1
o]
306
18
+
305
227
4
304
5188 | 1
H o 0 2 70 28
303
tinued Next P
Continued age +3 3. Numbers refer to 15385
' Sensitivity 72 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
V Transportation

—
A0

Ontario TMURBER
RECORD OF BOREHOLE No 421 9+925R1.5 20F3 METRIC
G.W.P.__ 742.93-00 LOCATION 421 Black Creek Road, ST. 9+925, O/S 1.5R ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 25.07.03 - 25.07.03 CHECKEDBY ___JL
SOIL PROFILE SAMPLES |, w [SYNAMIC CONE PENETRATION
B oo 3 PLASTIC :QLUT::: wavo | 'E REMARKS
= nl< g 3 20 40 60 80 100 LT CONTENT bl IR} &
Olx I L L L 1 L w w w, | 5T | GRAINSIZE
2|8 w| 3|as} G |SHEARSTRENGTH kPa P t s
ELEV DESCRIPTION g - 2|28} & —o——— DISTRIBUTION
DEPTH <|3 F| 2 25| < |o UNCONFINED  + FIELDVANE y %)
£l= 2[2S| © |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 4 60 8 100 20 40 80 kN/m3 [GR SA sI cL
302 X
104|  ENDOF SAMPLING AT 10.1 m.
302
301
A ]
300
299
298
297
206
295
294
293
inued Next Pa
Continued i 4+ 3 3 3. Numbers refer to ,5$5
: Sensttivity ©5 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transt;yonation

[
00

Ontario URSER
RECORD OF BOREHOLE No 421 9+925R1.5 30F3 METRIC
G.W.P.  742-93-00 LOCATION 421 Black Creek Road, ST. 9+925, O/S 1.5R ORIGINATED BY DP
HWY _ 1 BOREHOLE TYPE _Hollow Stem Augers COMPILEDBY __sS
DATUM _Geodstic DATE 25.07.03 - 25.07.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ; RESISTANCE PLOT % NATURAL - REMARKS
E (2] o PLASTIC  \oisTURE Liav [ &
= alx3]| & 20 40 60 80 100 it CONTENT wrl =0
Sle wlzg| 2 1 wp w w | 58 | GRaINSIZE
ELEV slE| ¢ | 3|2a8| & [SHEARSTRENGTHKPa —_—— * | oisTRIBUTION
DEPTH DESCRIPTION <|2 % 5|38| < [o UNCONFINED  + FIELDVANE Y %)
£z Z|g©C| @ [o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 wWm3 [GR SA SI cL
292
291
290
289}
288.2
244|  END OF BOREHOLE AT 24.36 m.
AUGER REFUSAL AT 24.36 m 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)
07/31/2003 02

+3, %3, Numbers referto

Sensitivity

20
1595 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Ttanstg)nation

Ontario

A0

™MURBER
RECORD OF BOREHOLE No 421 10+050L26.9 10F1 METRIC
G.W.P.__742-93-00 LOCATION 421 Robins Road, ST. 10+050, O/S 26.9L ORIGINATED BY DP
HWY _ 11 BOREHOLE TYPE _Dynamic Cone Penetration Test (DCPT) COMPILEDBY __sS
DATUM _Geodetic DATE 15.11.02 - 15.41.02 CHECKED BY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x \él RESISTANCE PLOT pasnc | MATURAL = REMARKS
V|
= R 20 40 60 80 100 W e w535 &
Sle 21z8l 2 MU U e 5@ | cransize
ELEV |l w] 3loa| S [SHEARSTRENGTHkKPa we v "L 2
DESCRIPTION e |2 E - gl e ———— DISTRIBUTION
DEPTH £ls 5|83 < |o uvconFmed  + FiIELDVANE y %)
I z|20| @ |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
o o 20 40 60 8 100 20 40 80 kNm3 |GR SA SI CL

00 DCPT from surface.

34 END OF DCPT AT 3.35m.
CONE REFUSAL AT 3.35m.

+3,

x 3. Numbers refer to
Sensitivi

20
1595 (o) STRAIN AT FAILURE




Ministry of
Transportation

—
[0

+3, x 3, Numbers refer to
Sensiti

20
1595 (o) STRAIN AT FAILURE

l ontario THURBER
RECORD OF BOREHOLE No 421 10+050 R34.5 10F1 METRIC
I G.W.P.__ 742-93-00 LOCATION 421 Robins Road, ST. 10+050, O/S 34.5R ORIGINATED BY DP
' HWY _ 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __sS
I DATUM _Geodetic DATE 14.11.02-14.11.02 CHECKED BY __JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« ; RESISTANCE PLOT { NATURAL - REMARKS
F—J @ o PLABTIC 4 oISTURE tiavio [
= LTI 20 40 60 8 100 ™M comm M| 5T &
Sl= wlzg2| z e e et wp w we| SE | craNsizE
ELEV Tla| 8| 3|958| & [SHEARSTRENGTHKPa ——— = | DISTRIBUTION
DEPTH DESCRIPTION 3 I F| g 33| < |o uvconrmeo  + FELDVANE y %)
El= Z[xO| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 4 60 80 100 20 40 80 wm3 lor sa s cL
00[  vopson ==
0.2 SAND, some silt )
Compact
Brown
Moist
| 1]8s| 22 o
1.4 Silty CLAY, occasional iron oxide
staining, laminated / b
Very Stiff to Firm
Grey /
2| 8s | 18 0 2 70 29
I g
3lss| 13
l /]
4 9
/4 ss o
V1
/
4
5085 | 1 o 0 1 72 26
4
V] 6] ss| s
l 4
L]
37
Vi ¥
8 7
2
2
@
4]
¥ 7|ss| 2 o
&
(&)
b4
% 14
3| 85 ENDOFBOREHOLEAT8.53m.
2 BOREHOLE BACKFILLED WITH
- DRILL CUTTINGS TO SURFACE.
g
§
hd
g
3]




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

@ Ministry of
Transportation

—
[0

onlario THURSER
RECORD OF BOREHOLE No 421 10+075 L7 10F1 METRIC
G.W.P.__ 742-93-00 LOCATION 421 Robins Road, ST. 104075, O/S 7L ORIGINATED BY _DP
HWY _ 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _SS
DATUM _Geodetic DATE 18.11.02 - 18.11.02 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ; RESISTANGE PLOT — " REMARKS
E (2] o PLASTIC | SisTURE tauo [T
E n|LE| @ 20 40 60 80 100 |*™MT et M| SO &
olgl W | B|2E]| 3 P —— wp w we| 58 [ cransizE
ELEV Zla 2|28| 2 |SHEARSTRENGTHKPa Y e DISTRIBUTION
DEPTH DESCRIPTION |2 E 5138 < ]o unconFNED  + FIELDVANE y %)
g1z Z|ZO| @ |e QUCKTRAXAL X LABVANE | WATERCONTENT (%)
i 20 40 60 80 100 20 40 60 kvm3 IGR SA SI L
00|  toPsOIL with organics and rootlets =
0.2 Silty CLAY, trace sand
Very Stiff to Stiff
Brown
/
11 85 | 24 ke 0 2 69 29
N
_____________ P!
15|  Sitand clay laminations Vi
2| ss| 15 o
1
V1
3|ss| 13 o
V]
V1
(4| ss| 2 °
_____________ V/
44| Very Stiff to Fim
Grey
1
5§18 | 6 —b 0 1 55 45
g i
/9
6 $s 3 o
/
V1
“ §s
59
4
1w | PH
%
3
85  END OF BOREHOLE AT 8.53m. '
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
2000603  0.32
150803 1.34

+3 %3, Numbers refer to

Sensitivity

20
585 (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Mini of
My o on

)
[0

Ontario TRURBER
RECORD OF BOREHOLE No 421 10+125 L8 10F 1 METRIC
G.W.P._ 742-9300 LOCATION 421 Robins Road, ST. 10+125, O/S 6L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY S§S
DATUM _Geodetic DATE 18.11,02 - 18.11.02 CHECKEDBY ___Jt
SOIL PROFILE SAMPLES | o w [BENAMIC CONE FENETRATION
B oo 2 pastic  NATURAL LiauID = REMARKS
[ z=zZ| 3 20 40 60 80 100 wr  MosRe - Sl £ &
9| aizel 2 P o N w v w38 | cransee
ELEV Tla| & | 3123 & [SHEARSTRENGTHKPa — = | bisTRIBUTION
DEPTH DESCRIPTION 212 F| £132] & [o unconrmnep  + FELDVANE
2 122l > Y (%)
£1z 2|20] @ [ QueckTRIxAL x LABVANE | WATERCONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
00{ _ TOPSOIL with organics =
02|  sitycLay %%
Very Stiff o
Brown
¢
; 1] ss | 28 o
1
"%
4
A 2| ss| 2 o 0 1 74 25
[
22|  Silty CLAY, trace sand, occasional sit /]
and clay lamination ¥
Siiff to Firm % 3| ss 8 °
Brown /]
09
WA 4| ss| s o
2%
1 £
%
V1
V]
//5 88 | 2 o 0 0 52 47
Q 0
+
¢
4%
16 ss| 3 o
4
AVA +
72 Gravelly SAND, trace silt XD o o
END OF BOREHOLE AT 7.32 m. 150
73|  AUGERREFUSAL AT 7.32m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 7.01 m AND
WATER LEVEL AT 7.01 m UPON
COMPLETION..
WATER LEVEL AT 7.01m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 % 3. Numbersreferto s
' Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

Ministry of
Transportation

—
(|}

Ontario THURBER
RECORD OF BOREHOLE No 421 10+150L23.2 10F1 METRIC
G.W.P.__ 742:93.00 LOCATION 421 Robins Road, ST. 10+150, O/S 23.2L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __SS
DATUM _Geodetic DATE 15.11.02 - 15.11.02 CHECKEDBY ___JL
DYNAMIC, CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ 4 [RESISTANCE PLOT e W o | remars
(2]
5 al23] 8 20 40 & 8 100 ™ oemr | 535 &
olgl w| 9136 2 T ———— wp w wo| ST | cramsze
ELEV Cla 2|25] 2 [SHEARSTRENGTHkPa L S — DISTRIBUTION
DEPTH DESCRIPTION 121 B | 2132] 5 |o unconrnep  + mELDVANE
2 128} > Y (%)
El= z|2C| @ |e queKTRIAMAL x LaBVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kWm3 {GR SA SI CL
00| _ yoPSOIL with organics e
02| sitycLay
Very Stiff to Firm
Brown to Grey
1 SS 30 o
#
%
%
2| ss| 14 o 0 1 50 49
#
s
¢
]3] ss| s o
¢
4
/
V]
4| ss| 2 o 0 1 53 46
15
/
V1
5| ss| 2 o
56|  SAND AND GRAVEL ol 1| es q

PROBABLE BEDROCK OR
BOULDER.

END OF BOREHOLE AT 5.79 m.
58 AUGER REFUSAL AT 579 m ON

+3,x 3, Numbers refer to

Sensitivity

20
1595 (34) STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ 30/01/05

a Ministry of
Transportation

—
00

ontano THURBER
RECORD OF BOREHOLE No 421 10+150 R23  10F1 METRIC
G.W.P.__ 7429300 LOCATION 421 Robins Road, ST. 10+150, O/$ 23R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY __SS
DATUM _Geodetic DATE 13.11.02-13.11.02 CHECKEDBY ___JL
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES x lé-l RESISTANCE PLOT NATURAC - REMARKS
E 172 3 PLASTIC MOISTURE LiQuid — T
= o | < (Z) 7] 20 40 60 80 100 L CONTENT w5 o &
S|« wlsegl 2 1 L I ! 1 wp w w | 354 GRAIN SIZE
ELEV Zl8| & | 3]258| & [SHEARSTRENGTHKPa AN A — * | bistriBUTION
DEPTH DESCRIPTION AR 33| < |o UNCONFINED  + FIELDVANE y )
E1= z2|z©O| @ [e QuickTRIAXAL x LABVANE | WATER CONTENT (%)
o @ 20 40 60 80 100 20 40 60 wum3 loR sA s cL
0.0 DCPT from surface. \
37|  ENDOF DCPT AT 3.66m.
20
3 3. Numbers refer to
X Sensitivity 1595 () STRAIN AT FAILURE




ONTMT4 421ROBINS & BLACK CREEK.GPJ  30/01/05

Ministry of
Transportation

Ontario

—
A0

Sensitivity

20
1595 (o) STRAIN AT FAILURE

T™HLRABER
RECORD OF BOREHOLE No 421 10+175 CL 10F1 METRIC
GW.P._ 7429300 LOCATION 421 Robins Road, ST. 10+175, CL ORIGINATED BY DP
HWY _ 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __SS
DATUM _Geodetic DATE 19.11.02 - 19.11.02 CHECKEDBY WL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | l-él RESISTANCE PLOT NATURAL = REMARKS
E‘-’ 9N O n.n;nc MOISTURE tauio — I &
51, @ ;5 ] 20 40 60 80 100 ™ conrent M7 22
] £l 2 w w w | 5 GRAIN SIZE
ELEV. DESCRIPTION Elg| g | 2[25| & [SHEARSTRENGTHKPa o] % |osmieuTion
DEPTH <]z ?_‘ > |3 3| S |© UNCONFINED  + FIELD VANE Y %)
El= Z|g©C] @ |e QUCKTRIAXAL Xx LABVANE | WATERCONTENT (%)
© @ 20 40 60 8 100 20 4 60 wm3 lor sa s oL
0.0 . N ]
TO| with i %
0.1 Sity CLAY /? A
Very Stiff to Stiff # 1 GS
Brown
#
¢4
/11| ss| 2 °
%
%
¢
V
V1
2| ss | 12 o
V1
22|  ClayeySILT tracesand, tace
organics
Firm 3/8Ss| 8 Ho 0 6 72 21
Brown
g q
30} GRAVEL %] 4| ss | 14
T
34|  ENDOF BOREHOLE AT 3.35m.
AUGER REFUSAL AT 3.35 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.30 m AND
WATER LEVEL AT 0.30 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3, x 3. Numbers refer to




11/02/05 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

[
0n

Ontano THURBER
RECORD OF BOREHOLE No 421 10+225R2.5 10F1 METRIC
WP, 742.9300 LOCATION 421 Robins Road, ST. 10+225, O/S 2.5R ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 23.07.03 - 23.07.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE savptes o |y [RERTGERRST D o | rennrs
B oo g Paste lcwe e b
5 al28| @ 20 40 60 80 100 |'™T  comewr M| SO &
x u z L L . L . = GRAIN SIZE
ELEV g|8|w| 2|e5| & [sHEARSTRENGTHKP vp v N B Eiaiiecsl
DEPTH DESCRIPTION Sl2] & | B 33| < [o unconrneD  + FiELDVANE y o
El= z|20| @ [e QuekTRiAL x LABVANE | WATER CONTENT (%)
3172 w 20 40 60 80 100 20 40 60 kNIm3 GR SA SI CL
00/ SAND and GRAVEL
(FILL) 317
316.6
0.6 Silty CLAY, trace sand, varved
Stiff
Grey 1{s8s| 9 ©
316
2 ss 9 o
315
314
3 SS 3 o 0 1 83 16
54
2 34
313 3.
AV o
4|88 | 4 ° 0 2 81 17
312
311.8
54|  ENDOF BOREHOLE AT 541 m.
AUGER REFUSAL AT 5.41 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 5.18 m AND
WATER LEVEL AT 4.57 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
o Sensitivity 195 (o) STRAIN AT FAILURE




Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

BOREHOLES 24-1 THROUGH 24-7

THURBESR



ONTMT4S 2324.GPJ 09/02/05

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 24-1 10F3 METRIC
W.P. 742-93-00 LOCATION N 5062 328.15_E 309 470.89 ORIGINATED BY _JL
HWY 1 BOREHOLE TYPE __ Hollow Stem Augers / NW Casing COMPILED BY _ WM
DATUM _Geodetic DATE 01.10.04 - 02.10.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Lél RESISTANCE PLOT NATURAL - REMARKS
E 1) S PLASTIC MOISTURE uQuio - T
P glsgl2 L 2 ® & % 1w |M come W28 s
pur} [ z w w w > GRAIN SIZE
ELEV DESCRIPTION & g g 3 % g 8 SH STRENGTH kPa H————O—'P : E DISTRIBUTION
DEPTH < § % > 8 cz) < O UNCONFINED + FIELD VANE Y %)
£z 2Z°| § |o cuckTrRiAxAL x LaBvANE | WATER CONTENT (%)
3148 w 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
09] _ topsoun,
0.2 SAND, medium grained, trace silt
Brown
Wet
314
329 1|ss| 14 33 :
18 SILT, trace to some sand, trace to
some clay
Compact
Grey
Wet
312
311.7
3.0 Sitty CLAY, trace sand, occasional silt
layers, occasional sand seams 21 ss 7 °
Firm
Grey
311
occasional sand seams
3|ss| s 310 o
309
Oedometer test:
1 TW | PH — 187 |e,=0.916
p'=75KPa
C.=0.21
Cy = 0.045
308} G=274
4 SS 12 so7 D
33
306
51 SS 6 [
305
Continued Next Page
+3 x 3. Numbers referto

Sensitivity

20
'5‘35 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 09/02/05

Ministry of
V Transportation

Ontario

A0

THURSBEA
RECORD OF BOREHOLE No 24-1 20F3 METRIC
W.P. _ 7429300 LOCATION N 5062 328,15 E 309 470.89 ORIGINATED BY _JL
HWY 1 BOREHOLE TYPE __Hollow Stem Augers / NW Casing COMPILEDBY __ WM
DATUM _Geodetic DATE 01.10.04 - 02,10.04 CHECKEDBY ___PJB
SOIL PROFILE SAMPLES | w  [BYNAMIC CONE FENETRATION
2 pasnc MR g = REMARKS
o o MOISTURE - X
5 « @ g% @ 20 40 80 B0 100 LT CONTENT wr| £ 5 &
=}
8| w| 3|e5| & [sHEARSTRENGTHWPa we W wmi| 2k | CRamSze
ELEV. DESCRIPTION |2 & 2lzg| DISTRIBUTION
DEPTH <|2 5|33 < |o unconFiNeD  + FIELDVANE Y %)
£z Z|29| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
o i 20 40 60 8 100 20 40 60 kwm3 |GrR sAa s1 cL
+
304
6| ss| 3 —I g 0 0 57 43
23
303
7|ss| 1 °
302
2
301
8| ss| 1 o
M
300
Oedometer test:
2| W | pH ——4 166 |e, = 1.5302
p' = 140 KPa
Cr=0.05
299 C.=068
G=276
Vane sank 75 mn]
298
9| 88 1 q
28
207
10| 8ss | 2 o
296} g
Vane sank 50 mn]
3| Tw | PH 205
Continued Next Page

+3 x 3. Numbersreferto
Sensitivity

20
595 (o) STRAIN AT FAILURE



ONTMT4S 2324.GPJ 08/02/05

Ministry of
Transportation

—
[

Ontario THURBER
RECORD OF BOREHOLE No 24-1 METRIC
W.P. 742-93-00 LOCATION N 5062 328.15 E 309 470.89 ORIGINATED BY _JL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers / NW Casing COMPILEDBY __ WM
DATUM _Geodetic DATE 01.10.04 - 02.10.04 CHECKEDBY __ PJ8
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g ; RESISTANCE PLOT o - REMARKS
0
5 w|23] 8 20 40 60 80 100 wr | & % &
Sle wl|zEl 2 ) L L 1 i wo| S8 | cransize
ELEV DESCRIPTION & a| ¥ 2 2a g SHEAR STRENGTH kPa A o DISTRIBUTION
DEPTH <]z E >3 3| < |o UNCONFINED  + FIELDVANE y %)
E z Z|[%C| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 60 m3 |GrR sA s1 CL
24
¥
294
1| ss 0 0 68 32
293 9
292
291.0
2008 Sty SAND, fine to medium grained INE 291
239 Grey /
Wi
END OF BOREHOLE AT 23.93 m.
CASING REFUSAL AT 23,93 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE GROUTED TO
SURFACE.

Numbers refer to
Sensitivity

20
1595 (3) STRAIN AT FAILURE



ONTMT4S 2324.GPJ 08/02/05

Ministry of
Transportation

Ontario

—
[0

THURBER

RECORD OF BOREHOLE No 24-2

10F2 METRIC

W.P. 742-93-00 LOCATION N5 062732.96 E 309 439.82 ORIGINATED BY _JL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic 03.10.04 - 03.10.04 CHECKEDBY __ PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . w [RENGENE £
ol 2 pasme MATRAL - REMARKS
E a|s3| 8 20 4 6 80 10 W Gmd  we] EF &
Ol w z L L L 1 L 53T | cransizE
ELEV =8| e 3 o 5| & [sHEARSTRENGTHKPa LAY DISTRIBUTION
DESCRIPTION | S ?_: 22| E
DEPTH <| 2 >[338| < |o UNCONFINED  + FIELDVANE Y )
El= z{E2°| U |e QUOCKTRIAXAL x LABVANE | WATER CONTENT (%)
3123 u 20 40 60 8 100 20 40 60 km3 |GR SA SI CL
00|  topsoiL = o
0.2 Silty SAND, mediurn grained ss | 18
Compact 312 o
Brown
Moist
3108 n
15 Clayey SILY, trace sand, occasional
sand seams ss 6 °
Firm
Grey
310
309.3
30|  Sitty CLAY, trace sand, occasional silt
layers ss| 8 -
9 0 71 26
Stiff to Firm %0 2
Grey
308
SS 6 o
307
Oedometer test:
TW | PH 306 = 185 |e,=0.972
P = 50 KPa
C.=0.17
Cy = 0.04
G=275
05
BN 14 o}
304 26
+
ss | 1 303 5
Continued Next Page

+3,x 3. Numbers referto
Sensitivi

20
155 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 08/02/05

Ministry of
Transportati

—
00

ton
onlaﬂo THURBER
RECORD OF BOREHOLE No 24-2 20F2 METRIC
W.P. 742-93-00 LOCATION N 5062732.96 E 309 439.82 ORIGINATED BY _JL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 03.10.04 - 03.10.04 CHECKED BY PJB
SOIL PROFILE SAMPLES |, w o [SENAMIC CONE FENETRATION
) 3 pasne  TWTURAL LouD [d REMARKS
= <z| 3 20 4 e 8 100 |M ‘Gmr W] 55 &
5| 2|38l 2 P 0 9 ¥ wo | 38 | cramsze
ELEV 2|y w 2|9 5| 2 [SHEARSTRENGTHKPa A E DISTRIBUTION
DESCRIPTION HEIR: 22| E
DEPTH <|Z2 5|338| < | UNCONFINED ~ + FIELD VANE ¥ %)
El= 2|E°| @ |o quekTRAxAL x LaBVANE | WATER CONTENT (%)
w 201 40 60 80 100 20 40 60 xNm3 IGR SA SI CL
¥
302
Oedometer test:
2| W | PH H | e 172 |e,=1.324
p' = 100 KPa
Co =003
C.=045
301 G=276
P
300.1
122 Clayey SILT, to some clay, trace to 300 o
some sand
7{8ss| 7
297  Fim |, °
126| \Gr .
Silty SAND, trace grave!, trace clay
299.1 Grey
132 Wet
END OF BOREHOLE AT 13.16 m.
AUGER REFUSAL AT 13.16 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE GROUTED TO
SURFACE.

+3, %3, Numbers refer to
Sensitivity

20
1595 (o) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 08/02/05

Ministry of
V Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 24-3 10F5 METRIC
W.P. 742-93-00 LOCATION N 5062 933.01 E 308 985.29 ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 30.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« s RESISTANCE PLOT NATURAL - REMARKS
F—" » 3 PASTIC L TURE LIQUID -z
5| g|38| 2| 2 % & ® w | e o7l S
] El z w w w,| 3 GRAIN SIZE
ELEV. DESCRIPTION . 2| ¢ 3 25| B SHEAR STRENGTH kPa A E DISTRIBUTION
DEPTH <|2 E >3 g < | O UNCONFINED  + FIELDVANE ¥ %)
;ﬁ) z 2[(EO| @ [e® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
3122 © w 20 40 60 80 100 20 40 60 Wm3 |GrR sA s CL
00| ROADFILL
312
317
05/  PEAT AN
LLAA]
AN
hAA
AAA
MALA
AN
hAA
LA
LA 311
hAA
AN
AN No recovery in
A SS#1
A 1| ss | 1
b AAS
A
LAAS
309.9 oy 310
23 Siity CLAY, with frequent silt layers
Soft to Firm
Grey
309
AN2]ss| 1 o
10.
+
308
3| ss 1 H 0 0 68 32
307
62
+
306
4 8s 2 o
45
+
305,
5|88 | 2 o
304
_1(.7
303 Oedometer test:
1| T™W | PH —1 | o 173 |e,=1.28
p' =80 KPa
C.=037
Cn=0.02
G=275
Continued Next Page
n +3,x3, Numbersreferto (3
"7 Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 09/02/05

Ministry of
Transportation

Ontario

—
0N

+3, % 3. Numbers referto
Sensitivity

20
15 (%) STRAIN AT FAILURE

THURDBER
RECORD OF BOREHOLE No 24-3 20F5 METRIC
W.P. 742-93-00 LOCATION N 5062 933.01 _E 308 985.29 ORIGINATED BY WRW
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 30.09.04 CHECKED BY PJB
DYNAMIC, CONE PENETRATION
SO".. PROF".E SAMPLES [ w RESISTANCE PLOT NATURAL REMARKS
g o 2 asnc R wowo| £
5 wlg8] @ 20 4 60 80 100 | comnr T 5O &
['4 w 1 1 e
z|ld|w| 3|{cE| & [srerrsTRENGTHKPA M mi| 2 E | SPANSZE
ELEV DESCRIPTION =12 E 21z8]| E DISTRIBUTION
DEPTH <[z S|138| < |o unconrmeD  + FIELDVANE y %)
£z z2]xO| @ |e QUckTRAXAL x LABVANE | WATER CONTENT (%)
° o 20 40 6 80 100 20 40 60 wm3 lor sa s cL
39
302 3
6| SS 2 D
301
47
300
7|88 | 2 o
299 t Vane sank
8| ss | wH b
298
52
297
9| 8S | WH i |o 0 0 61 39
296 §2
10] ss| 4 o
295
Vane did not
break
294
Becoming Stiff
1] 88 | 14 o
293
Continued Next Page




ONTMT4S 2324.GPJ 09/02/05

Ministry of
Transportation

—
[0

RECORD OF BOREHOLE No 24-3 30F5 METRIC
WP 742-93-00 LOCATION N 5062 933.01_E 308 985.29 ORIGINATED BY WRW
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 30.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | o w | RERMIC CORE PE - REMARKS
oo 2 PASTIC  Loerme  tawol L
5 x @ ‘;‘ b 2 20 40 B0 80 100 umrt CONTENT wrf £ 5 &
L L 5 GRAIN SIZE
ELEV 2|9 w| 3|aE| & [sHEarRsTRENGTHKPa e o vl =g
DESCRIPTION = 2]z E ———t DISTRIBUTION
DEPTH < |2 & S|38| < |0 UNCONFINED  + FIELDVANE y %)
El= 2|2C| @ |e QuokTRIAXAL x taBVANE | WATER CONTENT (%)
o 20 40 60 80 100 20 40 60 km3 |er sA s1 cL
2| ™W | PH K 183 |0edometer test:
292 & = 1.063
p'=82KPa
Cr =005
C.=023
ad G=278
+
201
Becoming Very Stiff gg%egovery in
12| ss | 23
290
289
288
Becoming Firm
13|85 6 o
287,
/]
285,
14| ss | 6 o
284
283}
Continued Next Page

+3 %3, Numbers referto
Sensitivity

20
595 (5) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 09/02/05

Ministry of
V Transportation

Ontario

=
N

+3, %3, Numbers refer to
Sensitivity

THURBER
RECORD OF BOREHOLE No 24-3 40F5 METRIC
W.P. 742-93-00 LOCATION N 5062 933.01 E 308 985.29 ORIGINATED BY WRW
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 30.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . Y |RESISTANCEPLOT — _— 1 remares
Fal I wc MOISTURE ”3:‘:. [ 3
5 n|23| @ 20 40 60 80 100 CONTENT =]
9le " w 221 2 L A : L L wp w wo| 58 | crANszE
ELEY DESCRIPTION ) - 3|23 2 [SHEARSTRENGTHKPa p——————1 DISTRIBUTION
DEPTH <=2 E >33 < |[o UNCONFINED  + FIELDVANE Y %)
£lz 2|ZO| @ |e QUCKTRAMAL x LABVANE | WATER CONTENT (%)
} 20 40 60 80 100 20 40 60 kWm3 |GR SA st CL
282
Oedometer test:
3| W/ PH ——o 164 le,=1.62
p' = 260 KPa
C. =003
C.=094
281 G=278
4
>>F
280
279
15| ss | 10 o
278
Vane did not
break
277
276
No sample
recovered
4| TW | PH
275
274
273
16 | SS o 0 1 78 21
Continued Next Page

20
‘5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 08/02/05

Ministry of
V Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 24-3 50F 5 METRIC
W.P. 742-93-00 LOCATION N 5062 933.01 E 308 985.29 ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 30.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e w RESISTANCE PLOT NATURAL - REMARKS
Ea g RASTIC  josnee UOWO} | T
5| e g|S8| 2| 2 © ® o w00 M amer W) Z0 4 S
z = GRAIN SIZE
ELEV SlE| ¢ 3|8 5 g [SHEARSTRENGTHKPa v | 7E DISTRIBUTION
DEPTH DESCRIPTION gl2| F| 8 233&| < |o unconFNeD  + FIELDVANE y )
Elz Z|EC| @ |e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
272
27
270
2695
427 SILT, some clay, trace sand
Compact 17 88 | 18 o 0 5 8 13
Grey
Moist 269
267
266.5
457 SAND, fine grained, trace silt
Compact ss 23 °
Brown
2659]  wet 266,
463|  END OF BOREHOLE AT 4633 m.
BOREHOLE OPEN TO 12.19 m AND
WATER LEVEL AT 0.91 m UPON
COMPLETION.
20
3 3. Numbers refer to
T Sensitity 1595 () STRAIN AT FAILURE




ONTMT4S 2324.GPJ 08/02/05

Ministry of
Transportation

—
00

Ontario mmBER
RECORD OF BOREHOLE No 24-4 10F1 METRIC
WP, __ 7429300 LOCATION N 5063016.98 E 309 554.31 ORIGINATED BY _jL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 02.10.04 - 02.10.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RENfMIC CONE FE
£ 3 pasTc | NATURAL Lauo - REMARKS
- £z] 9 20 40 6 80 100 vwr  MoeRE . gl E S &
9|« glze| 2 P w w w | 58 | cransize
ELEV 18| 8| 3|95| & [SHEARSTRENGTHKPa i 5 v 72 DISTRIBUTION
A DESCRIPTION =2 ?_: 2291 E
DEPTH <|2 S|33] < |o UNCONFINED  + FIELDVANE y %)
g z Z[€°| 4 |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
3153 w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
oo TopsolL —7
Sitty CLAY, trace sand, occasional 1 ss 28 b
iron oxide staining 315
Very Stiff
Brown
314
2| ss| 17 | 0 0 67 33
33—
324 .
29|  END OF BOREHOLE AT 2.95m.
AUGER REFUSAL AT 2.95m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+3,x 3, Numbers refer to
Sensitivity

20
1595 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 09/02/05

Ministry of
V Transportation

)
0

Ontano THURBER
RECORD OF BOREHOLE No 24-5 10F 1 METRIC
WP.  742-93-00 LOCATION N 5063 216.97 E 309 310.81 ORIGINATED BY WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 28.09.04 - 28.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [ § RESISTANCE PLOT NATURAL . REMARKS
E U) 3 PUSTIC LT oRe uoup - T
e ntz3l 3 20 40 60 8 100 |"™M  commwr M| SO &
o & 4lZE] 2 P T — we w wo| S8 | craNsizE
ELEV DESCRIPTION Ela w 3|2a g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH <]z E 5|2 3| £ |© UNCONFINED  + FIELDVANE Y %)
El= 2|2 O @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
3144 w 20 40 60 80 100 20 40 60 kNm3 |GR sA st CL
0.0 T L /—5
01| sity GLAY, occasional sitt layers
Soft
314
Grey
313}
1188 | 2 — 0 0 48 5%
312
2 Ss 2 o
31
%
40
3102
43 SAND, fine grained, trace silt
310
309.8 \(I;reryDense $8——a5 °
46 ey
Wet 025
nt
END OF BOREHOLE AT 4.60 m.
AUGER REFUSAL AT 4.60 mON
PROBABLE BEDROCK OR
BOULDER.
20
3 3. Numbers refer to
X7 Sensitivity 1595 (o) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 08/02/05

Ministry of
Trans:{)yonation

Ontario

—
A0

THURBER
RECORD OF BOREHOLE No 24-6 10F 2 METRIC
WP, _ 742-93.00 LOCATION N 5063 325.02 E 309 239.51 ORIGINATEDBY WRW
HWY 1 BOREHOLE TYPE _ Hollow Ster Augers COMPILED BY WM
DATUM _Geodetic DATE 24.09.04 - 27.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © g RESISTANCE PLOT e MR - REMARKS
£ 21 M MOISTURE wr| £ F &
1P elsg] 2 PP P R W 28 | cransee
=z =1
ELEV =18 9| 3]|25| & [sHEARSTRENGTHIPa Y | T E | NS
DESCRIPTION =13 E 22| E
DEPTH <i=2 5|338| < [o UNCONFINED  + FIELDVANE y %)
£1z z|gC| @ [e quckTRiAL x LaBvANE | WATER CONTENT (%)
3131 w 20 40 60 80 100 20 40 60 kNm3 [GR SA SI CL
0.0 PEAT, fibrous, some rootiets LA A
AN 33
Black A
AN
MbACA]
AN
MALA
MAA
AL
MALA
3122 koA 404
0.9 Silty CLAY, with frequent silt layers,
trace sand 312
Stiff
Grey
1]|ss| 8 o
3N i.u
310
2| Ss 5 o
$5
309
3/ss| 3 —$ 0 3 7225
308 ——
307
6
206 2
3055
76|  SityCLAY
Soft to Firm 4 ss 1 lo
Grey
305
+ Vane sank 75 m]
304
5| ss 2 F—lo 0 0 55 45
Continued Next Page
+3, % 3. Numbers refer to

20
1595 (o) STRAIN AT FAILURE



ONTMT4S 2324.GPJ 09/02/05

Ministry of
Transportation

—
[

Ontano THURBER
RECORD OF BOREHOLE No 24-6 20F2 METRIC
W.P. 742-93-00 LOCATION N 5 063 325.02 E 309 239.51 ORIGINATED BY WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 24.09.04 - 27.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o lg RESISTANCE PLOT - NATURAL Loun . REMARKS
(2]
5 ® gg 2 20 4 6 8 100 |™ ‘oemr | ES &
9|« 8 el 2 N 1 1 1 w w w =1 GRAIN SIZE
ELEV ESCRIPTION 12| 8| 3]2g| 2 [SHEARSTRENGTHKPa A E DISTRIBUTION
DEPTH DESCRI <| 2 F_: S|33| < |o unconrneD  + FIELDVANE Y P
El= Z|xC| @ | QUCKTRIAMAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
303 ¥ Vane sank on
remould
6 | SS 3 o
302
29
300.9 301
122|  Clayey SILT, some sand
Soft 7] 88| 2 H g 0 4 8 16
Grey
77
300 it
2995
136 SAND, medium to coarse grained,
trace silt
Loose 8|8s| 3 o
Brown 299
Wet
2984
147|  END OF BOREHOLE AT 14.71 m.
AUGER REFUSAL AT 14.71 mON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.22 m AND
WATER LEVEL AT 0.91 m UPON
COMPLETION.
20
3 3. Numbers refer to
X Sensitivity ‘5‘35 (%) STRAIN AT FAILURE




ONTMT4S 2324.GPJ 09/02/05

. -
'hlﬂg:‘isst:)yogfation D D

Ontario THURSER
RECORD OF BOREHOLE No 24-7 10F1 METRIC
W.P. 742-93-00 LOCATION N 5063 517.03 E 309 298.96 ORIGINATED BY _WRW
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 24.09.04 - 24.09.04 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w o |RERMIE G FE
g ol 2 { pusic  MATER Lauo B REMARKS
5 mé%g 20 40 60 80 100 [™  comr M| SO &
Sle w el z L L wp w w | 3 GRAIN SIZE
ELEV DESCRIPTION S1E| & | (25| 2 [SHEARSTRENGTHKPa ——" 2 DISTRIBUTION
DEPTH <|2 % >138 < | O UNCONFINED  + FIELD VANE Y %)
El= Z|§C| G |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
3135 w 20 40 60 80 100 20 40 60 km3 |GR SA SI CL
0.0 TOPSOIL, some rootlets E ~
313.1 —
0.4 Silty CLAY, some sand 313
Stiff
Grey 124
312
1] 85| 14 H+ 0 15 58 27
311
3104 o5 Spoon-bouncing
31 END OF BOREHOLE AT 3.07 m. 025
AUGER REFUSAL AT 3.07 mON ’
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 3.07 m AND
WATER LEVEL AT 2.74 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
+3 % 3. Numbers refer to 15@5
"7 Sensitivity %> (%) STRAIN AT FAILURE



Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

BERNARD CREEK SBL AND NBL BRIDGES

L]

THURBEFR



ONTMT4S 99SBERNARDBAK.GPJ 09/02/05 s

Ministry of
V Transportation

—
A0

Ontario mURSER
RECORD OF BOREHOLE No 99S-1 10F1 METRIC
WP. _ 756-93-01 LOCATION N 5062 507.3 E309419.1 _(Bemard Creek Bridge SBL) ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers, HQ Coring COMPILED BY SS
DATUM _Geodetic 10.01.04 - 10.01.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w |RYNAMIC CONE FENETRATION
2 Pasne AR LuauD = REMARKS
Ea S MOISTURE - I
5 n|L8| @ 20 40 80 80 100 ™ e M| 5O &
S| alze] 2 N ! f ! L wp w wo| ST | craNsizE
ELEV 2|48l w ! 3]o5| & [SHEARSTRENGTHKPa
DESCRIPTION =12 E 2{z2| E p———————4 DISTRIBUTION
DEPTH <|2 5133| < |O UNCONFINED  + FIELDVANE y %)
E z Z|E©C| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
3126 w 20 40 60 80 100 20 40 60 kWm3 |GR SA SI CL
0.0 —
312.4]  TOPSOIL (250mm) =
0.3 SILT and SAND, trace organics near 11
top of layer 31
Very Loose to Loose 2
Brown
Wet ss
(Glacial ke deposit characterized by °
interbedding of silt and sand and
intermittent clay seams. Partially
reworked at surface by present 311
stream.) ss d
[o]
s8 310
o
ss o 0 4 56
309 (SI+CL)
308
8s o
307
ss H 0 4 72 24
306,
305,
SS o
304.4
82|  END OF BOREHOLE AT 8.23m.
WATER LEVEL IN OPEN BOREHOLE
AT 5.33m DEPTH UPON
COMPLETION,

+3.><3:

Numbers refer to
Sensitivity

20
‘5*}35 (%) STRAIN AT FAILURE




ONTMT4S 99SBERNARDBAK.GPJ 08/02/05s

Ministry of
V Transportation

—
00

Ontario
THURBER
RECORD OF BOREHOLE No 99S-2 10F 4 METRIC
W.P. 756-93-01 LOCATION N 5062526.2 €£309414.7 (Bemard Creek Bridge SBL) ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE __Hollow Stem Augers, HW Casing COMPILEDBY __sS
DATUM _Geodetic 11.01.04 - 12.01.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e w RESISTANCE PLOT NATURAL REMARKS
Bol 2 pusme (MR uaup =
’6 173 g 3 3 20 40 60 100 LMy CONTENT LT % & &
@ w 2 L L L S5W | GRrRAINSIZE
ELEV 28| w| 3|25| & [SHEARSTRENGTHKPa e v wl =g
DESCRIPTION =ls E: 2=z = E Ot DISTRIBUTION
DEPTH <|5 > 8 & § O UNCONFINED FIELD VANE Y (%)
El= 2[gS| @ |o quekTRAL x LaBvaNg | WATER CONTENT (%)
22 Y | 20 40 60 80 100 20 40 60 wem3 [6R sA &1 cL
09 toPSOIL (750mm) =
— ] 312 ground water at
~ 1.45m above
— —
—~ ground surface
3114 — ]
0.8 SILT and SAND, trace organics near N
top of layer ss
Very Loose to Loose 311
Brown
Wet
(Glacial lake deposit characterized by
interbedding of silt and sand and ss o
intermittent clay seams. Partialty
reworked at surface by present
stream.} 310
8S q
309
8S o
308
ss o 0 26 60 14
307
306
ss o
305
304.3 o 0 93 7
ss
79| Sity CLAY, trace sand o (L
Soft to Firm 304
Grey
Wet
303,
SS o
occasional silt layers, thin sand seams
Soft

Continued Next Page

+3 % 3. Numbers referto
! Sensitivity

20
‘“1%5 (%) STRAIN AT FAILURE




ONTMT4S 99SBERNARDBAK.GPJ 09/02/05 s

Ministry of
V Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 99S-2 20F4 METRIC
W.P. 756-93-01 LOCATION N 5062 526.2 E309414.7 (Bemard_Creek Bridge SBL) ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers, HW Casing COMPILED BY Ss
DATUM _Geodetic DATE 11.01.04 - 12.01.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w o [SENAMIC QONE PENETRATION
NATURAL - REMARKS
) 2 PASTC  oemme tOW0 b
5 als8 & 20 40 60 8 100 ["™M  comw M S5 &
“J2lx g [ -4 ¥ 1 . 1 L wp w Wi =) E GRAIN SIZE
|yl w o5t @ |SHEARSTRENGTH kPa
ELEV DESCRIPTION == E 2{z28] ———— DISTRIBUTION
DEPTH <|3 > |3 8] < [© UNCONFINED  + FIELDVANE y %)
E z Z|%°| @ [ QuckTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
302
1| TW | PH
occasional silt layers, thin sand seams
301
b2
300
9|ss| 3 H 0 2 66 32
299
0| 8s| 3 °
298}
11| SS 3 o
207
48
+
296
12| 88 | 1 o
295
2| TW | PH
294
43
+
becoming soft
293
13| SS 1 o
tinued Next P
Continued Next Fage £3, %3, Numbersreferto 3¢
"7 Sensitivity Yo (%) STRAIN AT FAILURE




ONTMT4S S9SBERNARDBAK.GPJ 09/02/05 s

Ministry of
V Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 99S-2 30F4 METRIC
WP, _ 7569301 LOCATION N5062526.2 E309414.7 (Bemard Creek Bridge SBL) ORIGINATEDBY _sSL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, HW Casing COMPILED BY SS
DATUM _Geodetic 11.01.04 - 12.01.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE © 4  |RESISTANCE PLOT TR ~ | Remarxs
E 1% # PLASTIC MOISTURE LiQuID -
5 a|25| 8 20 4 60 80 100 [™  ovmr M| EF &
x w z ! 1 3 GRAIN SIZE
ELEV =lElg| 3 2§ 2 [SHEARSTRENGTHkPa A G 2 DISTRIBUTION
DEPTH DESCRIPTION 212 Fl g 22| T |o unconFiNeD  + FIELDVANE ¥ %)
5—‘) 2 Z[&°| @ |o QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
[} 20 60 80 100 20 40 60 xwWm3 |[GR sA sI CL
)
,‘..:
o
,T_,
i
0
o
14 d | o 0 0 35 65
N 201
‘»‘
N
i
[
,‘.1
i
,'.._,
g 290
-
i
""'
A
%
N 280
2
B
=
i
b
o
]
15
K 2ss)
i
i 5
A
il
-
i
"} 287
Y
o
-4
M
-
K
.‘.3
2 286
{
-
o
-
o
".'.'
16 | -
2
i
*
A
=
A
,‘.,_‘
A
:{ 284
,‘.3
il
,“3
0
2832 4
290|  Clayey SILT, with thin clay seams 5
Fimm to Stiff "- 283
Grey ﬁ
Wet ,'}q
"'.-
Continues Next Pa
nu 98 Numbers refer to 1535
Sensitivity 5 (%) STRAIN AT FAILURE




ONTMT4S 99SBERNARDBAK.GPJ 08/02/05s

@) e, £
rans| e q]
Ontario D D
THURBER
RECORD OF BOREHOLE No 99S-2 40F4 METRIC
WP 756-93-01 LOCATION N 5062526.2 E309414.7 (Bemard Creek Bridge SBL) ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, HW Casing COMPILED BY $S
DATUM _Geodetic DATE 11.01.04 - 12.01.04 CHECKED BY __AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w RESISTANCE PLOT
W 4 { pasne  NATURA tauio = REMARKS
z| © LT MOISTURE wr| £ F &
5« g|3E[ 8| 2 © © o w caree 28
z 3 GRAIN SIZE
ELEV DESCRIPTION HEIR: 3|8 5 2 [SHEARSTRENGTHKPa A S 2 DISTRIBUTION
DEPTH <|2 E >133 < | O UNCONFINED  + FIELD VANE Y %)
El= 2[gO| @ |o quekTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 |GR SA S CL
1718 | 3 262 a 0 0 8 15
281
280
279.8 =
324 SAND, fine grained, with occasional ﬁ
cobbles and boulders f
Very Dense ."
Grey E
"
Wet SS 41 ".\‘ 279 -
A ‘i
278.3 [ s
- ]
339 BOULDER '. a fg Tricone from
) A . :1‘ 278 33.91mto
(] - 34.44m
. @ i
2775 T‘
347  SAND, fine grained, with occasional :-
cobbles and boulders !
Very Dense SS T H0 3 )
Grey 78 277 HQ casing to
Wet : 35.05m
Ly 0.5m of sand in
HQ casing
cleaned out with
tricone
276}—
SS
cobbles from 37.13m to 37.36m 275 NQ barrel from
boulder from 37.36m to 38m 37.13m o 38m
2 | RUN broke through
boulders
“H.
. {1
274.0 A S5 1 500 1
382|  END OF BOREHOLE AT 38.18m. 078 No sampie
STANDPIPE PLACED IN HOLE. Spaon
BOREHOLE CAVED TO 10.06m
BEFORE SEALING THE STANDPIPE
TIP.
DATE DEPTH(m)
Mar. 4/2004 1.5 above
ground surface
Mar. 11/2004  1.45 above
ground surface

+3,x 3, Numbers refer to
Sensitivity

20
195 (o) STRAIN AT FAILURE



ONTMT4S 99SBERNARD.GPJ 24/02/05s

Ministry of
Transportation

—
0n

Ontario oemER
RECORD OF BOREHOLE No 99S-5 10F 4 METRIC
W.P. 756-93-01 LOCATION N 5062 564.3 E 309429.0 (Bemard Creek Bridge SBL) ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE __Hollow Stem Augers, HW Casing COMPILED BY __ssS
DATUM _Geodetic 08.01.04 - 08.01.04 CHECKED BY AEG
SOIL PROFILE SAMPLES [, | w [RENRRCD s SN RATION
2 pastic | NATURAL LU - REMARKS
E 24 Q MOISTURE [E - of
e o |235| @ 20 40 60 80 100 |™T ¢ T =@ &
Qe wl=2| = ! L L 1 L w w w 59g | cransize
(8| wi 3)az| © |SHEARSTRENGTHkPa P L
ELEV DESCRIPTION Ll g 2lz2)| ———— DISTRIBUTION
DEPTH <2 % >3 3 < | O UNCONFINED + FIELD VANE y )
E 2 z|g°| @ |e QuCKTRIAXAL x LABVANE | WATER CONTENT (%)
3122 w 20 40 60 80 100 20 40 680 kNm3 [GR SA SI CL
0.0 —
3120|  TOPSOL ~ 312
03 SILT and SAND, trace organics near 1
top of layer
Very Loose to Loose
Grey
Wet ss
(Glacial lake deposit characterized by 311 °
interbedding of silt and sand and
intermittent clay seams. Partially
reworked at surface by present
stream.) ss o
310
SS [}
309
ss o 0 46 42 12
308
8S [}
307
306
ss K o 0 2 8 16
305,
SS [}
304
303.4
88 Silty CLAY, trace sand
Soft to Firm
Grey 303
SS o
Continued Next P
n exirage Numbers refer to 1535
Sensitivity T~ (%) STRAIN AT FAILURE




ONTMT4S S9SBERNARD.GPJ 24/02/05s

Mnnlstryof L
Transponatlon DD
Ontario THURBER
RECORD OF BOREHOLE No 99S-5 20F4 METRIC
W.P. _ 7569301 LOCATION N 5062 564.3 E 309 429.0 _(Bernard Creek Bridge SBL) ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, HW Casing COMPILED BY SS
DATUM _Geodetic DATE 08.01.04 - 08.01.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . 4 |RESSTANCERLOT — e e | o | remancs
E 2] MOISTURE - I
P n|22| 9 20 40 60 80 100 ™M coma M| 5O &
S| wlzg| z L wp w wo| 54 | cransize
oy w 3les| © SHEARSTRENGTH kPa
ELEV DESCRIPTION 181 & 2|28 & s — DISTRIBUTION
DEPTH <|2 S|23| < [o UnconFiNED  + FIELDVANE y %)
El= Z|2O| & |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wwm3 lor sa s cL
+
302
111w | PH
301
300
9! S8 4 o
20
299
10| 88| 2 o
Soft 208
297
11| SS | 4 o 0 2 52 46
27
296
2| TW | PH
295
204
12| ss| 2 q
27
293 ;
i e P
Continued N age +3 % 3. Numbers referto 1535
"7 Sensitivity %~ (%) STRAIN AT FAILURE




ONTMT4S 99SBERNARD.GPJ 24/02/05 s

Ministry of
V Transportation

—
[0

ontario THURBER
RECORD OF BOREHOLE No 99S-5 30F4 METRIC
W.P. 756-93-01 LOCATION N 5062 564.3 E309429.0 (Bemard Creek Bridge SBL) ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers, HW Casing COMPILED BY __ss
DATUM _Geodetic DATE 08.01.04 - 08.01.04 CHECKED BY AEG
SOIL PROFILE SAMPLES | o w | QYNAMIC GONE PENETRATION
2 pastic | NATURAL Liowp - REMARKS
£ 21 o LM MOISTURE wr| £ &
=4 n|L28] @ 20 40 60 80 100 CONTENT zZ 0
9= alzgl = Ty wp w we| 52 | cramsize
|8 w 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = 2|z 2 = P DISTRIBUTION
DEPTH <|2 % >[33| < |o UNCONFINED  + FIELDVANE y %)
E—‘, z Z|Z©O| @ |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kWm3 |GR SA SI CL
292
13| 8S 3 [¢]
291
3
+
290
289
14| SS 2 — o 0 0 51 49
288
_%.8
287
286.0 ZBGF
262 Clayey SILT, with thin clay seams
Firm to Stiff
Grey
Wet
15| S8 9 285 o
.:B
284.3
27.9]  Boulder * al
284.1 SAND, trace silt, trace gravel, 211 | RUN 284
281 occasional cobbles
Compact o Very Dense
Brown
Moist
(TILL)
o]
2 | RUN 283
Continued Next Page
4+ 3 % 3. Numbers refer to

Sensitivity

20
1595 (o4) STRAIN AT FAILURE




ONTMT4S S9SBERNARD.GPJ 24/02/05s

Ministry of
Transportation

—
[0

Ontario
THURBER
RECORD OF BOREHOLE No 99S-5 40F 4 METRIC
WP 756-93-01 LOCATION N 5062564.3 E 3094290 (Bemard Creek Bridge SBL) ORIGINATED BY SL
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers, HW Casing COMPILED BY SS
DATUM _Geodetic DATE 08.01.04 - 08.01.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w [RINAMIC CONE PENETRATION
l-'_-’ " 2 pasc  NATURAL LouD [ REMARKS
5 al|$3| 8 20 40 6 80 100 [W Gms wr| 53 &
x u F4 L L L L L S @ | GRAINSIZE
ELEV Y| w 3lg E| 8 [SHEARSTRENGTHKPa i - "L E TRIBUTION
DESCRIPTION s 23 E O DISTRIBUTIO!
DEPTH < |2 E > 38| £ | UNCONFINED  + FIELDVANE y %)
El= z|[EO| @ | QUCKTRAXIAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 {GR SA SI CL
282
6] SS | 21
281
280
3 | RUN
279
Sand heaving
into NQ casing to
30.48m
278—
4 | RUN of
17 | SS 50/ 277 Sand coming into
.076 NQ casing to
32.92m
Tricone method
to get SPT
values at 35.06m
276
118 ss | 50 o No sand found
076 inside HW casing
at 36.58m
275]
274.0 194 SS | 50/ 274 a
382 END OF BOREHOLE AT 38.23m. A27
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
Mar. 4/ 2004 0.1
Mar. 11/2004  0.12

+

3

3.

Numbers refer to
Sensitivity

20
95 (%) STRAIN AT FAILURE



Ministry of
Transportation

—
00

ONTMT4S 99SBERNARDBAK.GPJ 08/02/05s

Ontario THURBER
RECORD OF BOREHOLE No 99S-6 10F 1 METRIC
W.P. 756-93-01 LOCATION N 5062 582.6 E309418.3 (Bemard Creek Bridge SBL) ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY ss
DATUM _Geodetic 09.01.04 - 09.01.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ,, 4 |RESISTANCE PLOT = N N
E %) 3 PLASTIC MOISTURE LIQUID - T
5 alsgle] 2 % © @ w |® come W oZ8 .
14 z 5 GRAIN SIZE
ELEV gf8|w| 3|e5| & [sHEaRsTRENGTHKPa e 2 DISTRIBUTION
DESCRIPTION B E 2(z8] E
DEPTH < |3 > 8 b § O UNCONFINED + FIELD VANE Y %)
£z z{2O| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
2129 © | 20 40 80 8 100 20 40 60 wm3 lor sA s oL
339]  Topsoi =
02|  SILT and SAND, trace organics near (1]
top of layer
Very Loose to Loose
Brown
Wet 312
(Glacial lake deposit characterized by SS
interbedding of siit and sand and
intermittent clay seams. Partially
reworked at surface by present
stream.)
ss 311 ° 0 8 72 20
Sss o
310
SS [}
309
ss 308} o 0 22 63 15
2.5
307
SS o
306|—
SS 305 o
304.7
82 END OF BOREHOLE AT 8.23m.
WATER LEVEL IN OPEN BOREHOLE
AT 3.48m DEPTH UPON
COMPLETION.
BOREHOLE CAVED TO 5.56m.

+3 %8, Numbers refer to
Sensitivity

20
‘5?;)5 (%) STRAIN AT FAILURE




ONTMT4S 99NBERNARD-.GPJ 09/02/05

Ministry of
Transportation

—
[

Ontario ThURSER
RECORD OF BOREHOLE No 99N-1 10F 1 METRIC
W.P. 755-93-01 LOCATION N 5062517.2 E 309452.6 (Bemard Creek Bridge NBL) ORIGINATED BY _GA
HWY 1" BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY __ss
DATUM _Geodetic DATE 10.03.04 - 10.03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W IRESISTANCE PLOT = NATURAL - REMARKS
B oo 3 sne e baw) b
5le| | gf[38|2] 2 © @ @ w | T EE |
3 E z wp w w = GRAIN SIZE
ELEV DESCRIPTION Sla| ¢ | 3|25 2 [SHEARSTRENGTHKPa A 2 DISTRIBUTION
DEPTH < |3 S 38| < |0 UNCONFINED  + FIELDVANE y %)
£z z|2°]| @ |e QuckTRIAL x LaBVANE | WATER CONTENT (%)
3122 w 20 40 60 80 100 20 40 60 km?3 |GR SA SI CL
oar~JoesoiL T
’ SILT and SAND, trace organics near 1] ss!| 3 312
top of layer
Very Loose to Loose
Brown
Wet
(Glacial lake deposit characterized by 2| ss 2 )
interbedding of silt and sand and
intermittent clay seams. Partiaily 31
reworked at surface by present
stream.)
3| SS 4 b
310
4 | SS 2 o
309.4
28 Silty CLAY, occasional sand
Firm
Grey
Wet §| 88| 2 309 o 0 4 75 21
(CL)
308}
6| SS 4 o
307
306}
7| SS 4 o
305
8 | SS 5 [}
304.0
8.2 END OF BOREHOLE AT 8.23m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.76m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+3 % 3. Numbersreferto
! Sensitivity

20
1595 (%) STRAIN AT FAILURE




ONTMT4S 99NBERNARD-.GPJ 24/02/05

Ministry of
Transportation

Ontario

—
10

THURBER
RECORD OF BOREHOLE No 99N-2 10F5 METRIC
WP 755-93-01 LOCATION N 5062 536.0 E 309 447.4 (Bemard Creek Bridge NBL) ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, Tricone COMPILED BY sS
DATUM _Geodetic DATE 04.03.04 - 05.03.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w o [RYNAMIC CONE PENETRATION
NATURAL - REMARKS
) 2 PASTIC e LauD E
- " g z 3 20 40 60 80 100 umT LMt ’E‘ 5 &
S« w z L L1 L L ST | GRAINSIZE
ELEV 2|8 w| 3|ae5| 8 [SHEARSTRENGTHKPa "P v b g
DESCRIPTION =8 % 2z8| £ ——o——— DISTRIBUTION
DEPTH <|5 > 8 5 § O UNCONFINED + FIELD VANE Y (%)
E =z Z[Z©| @ |e QUOCKTRAXAL x LABVANE [ WATER CONTENT (%)
3117 AV .20 40 €0 80 100 20 40 60 Wm3 [GR SA SI CL
0.0 - ground water at
SILT and SAND, trace organics near it
top of layer ground surface
Very Loose to Loose
Dark Brown to Brown
We 1188 | s a1 °
(Glacial lake deposit characterized by
interbedding of siit and sand and
intermittent clay seams. Partially
reworked at surface by present
stream.) 12 8S 9 o
310
occasional gravel
Brown to Grey
3| 8s 2 5 8 13
309.2 (SHeL)
25 Silty CLAY, trace sand
Soft to Firm 300
Grey
Wet 4 | SS 2 o
308
5| Ss 2 o
307
306
6|88 | 2 o 0 1 81 18
305
%
7188 2 -4 0 4 66 30
304
33
303
8 | SS 4 o
302 3
Continued Next Page 20
+3 x 3, Numbers refer to 1565
' Sensitivity To> (%) STRAIN AT FAILURE



ONTMT4S 99NBERNARD-.GPJ 24/02/05

Ministry of 1
Transportation D D

Ontario

THURBER
RECORD OF BOREHOLE No 99N-2 20F5 METRIC
WP, _ 7559301 LOCATION N 50625360 E 309447.4 (Bemard Creek Bridge NBL) ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, Tricone COMPILEDBY __ss
DATUM _Geodetic DATE 04.03.04 - 05.03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES " ; RESISTANCE PLOT = NATURAL . REMARKS
E %) PLASTIC MOISTURE LiQub - T
5 al$8]| @ 20 40 60 8 100 ™M comr M7 SO &
' w 1 1 1 1 =1
2|lU w| 3|a5| & [SHEARSTRENGTHKPa ve v wi| 2% | GRAINSIZE
ELEV. DESCRIPTION s8] %] 2|38 & —_——— DISTRIBUTION
DEPTH <=2 5133| < |o unconeineD  + FIELDVANE Y %)
5 2 z|e©Cl W e QuCKTRIAXAL X LABVANE | WATER CONTENT (%)
o @ 20 40 80 80 100 20 40 60 N
1| W
301
33
300
9| ss Ho 0 5 56 39
299 7
[o]
298}
31
297
10| ss o
29 k
2™ 295
294
35
+
1] 88 o
293
3
+
becoming firm
12| SS 292 } { 0 1 39 80

Continued Next Page 20
+3 %3, Numbers refer to 155
"7 Sensitivity Yo (%) STRAIN AT FAILURE




ONTMT4S 9SNBERNARD-.GPJ 24/02/05

Ministry of
Transportation

—
00

Ontario URBER
RECORD OF BOREHOLE No 99N-2 30F5 METRIC
WP, 7559301 LOCATION N 5062 536.0 E 309 447.4 (Bemard Creek Bridge NBL) ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers, Tricone COMPILED BY SS
DATUM _Geodetic 04.03.04 - 05.03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x g RESISTANCE PLOT pasne MR o - REMARKS
5 " g% 3 20 40 6 8 100 |™M mer il EF &
9|« w el =z ) M A wp w w | 5 GRAIN SIZE
ELEV DESCRIPTION sl8 g | 3|25| & [srEarsTRENGTHKP 2 | oS
DEPTH <2 E 5138 < |o unconrmnep  + FIELDVANE Y %)
Elz Z|xO| & |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 wm3 lerRsa ¢
2,
+
291
200
™w | PH 289
3
+
288
287
ss | s - °
285
284
283.7
28.0 Clayey SILT, occasional gravel
Very Stiff
Grey
Wet
283
SS 16 o
281.9 282
Mud rotary from

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 99NBERNARD-.GPJ 24/02/05

Ministry of D
V Transportation DD
Ontario ToReER

RECORD OF BOREHOLE No 99N-2 40F5 METRIC
W.P, 755-93-01 LOCATION N 5062 536.0 E 309 447.4 (Bemard Creek Bridge NBL) ORIGINATED BY GA
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers, Tricone COMPILED BY SS
DATUM _Geodetic DATE 04.03.04 - 05.03.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w | RYNMIC GONE PENETRATION
2 Pasic  ARRAL g0 E REMARKS
o o MOISTURE - I
= EEIR] 20 40 60 80 100 |MT wrl = 6 &
S| wlzg2]| z 1 wp w wo | 58 | cramsie
ELEV E|¥| w! 3|a5| & [SHEARSTRENGTHKPa
DESCRIPTION = é z 9 E O DISTRIBUTION
DEPTH <=2 £l g 33| < |o UNCONFINED  + FIELDVANE Y %)
El= z|2O| § [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 8 100 20 40 60 wm3 ler sa st L
2898|  BOULDER Y 2987m
30.2 SAND, trace to some gravel, e
occasional silt, occasional cobbles or Tricone casing
boulders from 30.48m 1o
Very Dense 281 32m
Brown
Wet
(SP)
280
SS 67 o
279
278
277
8S | 105/ o
.254
276.1
357 BEDROCK 276
Slightly weathered GRANITIC
GNEISS, laminated to thinly banded,
pale pink with sub-vertical dark
banding, rough sub-planar joints, some
clay infilling, strong to very strong
275
RUN 1#
1 | RUN TCR=100%,
SCR=100%,
RQD=100%,
UCS=135.4MPa
RUN 2#
4 TCR=100%,
SCR=100%,
2 | RUN RQD=90%,
UCS=117.2MPa
273
RUN 3#
TCR=100%,
SCR=100%,
3 | RN RQD=74%,
UCS=141.2MPa
2719 272
399 END OF BOREHOLF AT 39 85m

Continued Next Page

+

3

. X

3.

Numbers refer to
Sensitivity

20
1585 (%) STRAIN AT FAILURE




ONTMT4S 99NBERNARD-1.GPJ 24/02/05

Ministry of
Transportation

M
10

Ontario THORBER
RECORD OF BOREHOLE No 99N-2 50F5 METRIC
WP, _ 7559301 LOCATION N 50625360 E 300447.4 (Bernard Creek Bridge NBL) ORIGINATEDBY _GA
HWY _ 11 BOREHOLE TYPE _ Hollow Stem Augers, Tricone COMPILEDBY __sS
DATUM _Geodetic DATE 04.03.04 - 05.03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E’ Lé: RESISTANCE PLOT pasnc  NATURAL " REMARKS
123
6 . a <§( é 2 210 4[0 6|0 8.0 100 LMt 'égiz:f LT E 5 &
5 GRAIN SIZE
L 2|9 w| 3|gE| & [sHEarsTRENGTHKPa e v Wl
ELEV DESCRIPTION o 2=z E ————— DISTRIBUTION
DEFTH <i= S 38| < |O© UNCONFINED  + FIELD VANE y %)
El= 2[&C| T [o QUOKTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 wm?3 |erR sA st CL

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

WATER LEVEL READINGS:
DATE DEPTH(m)
Mar, 10/ 2004 1.2 above
ground surface
Mar. 11/ 2004 1.2 above
ground surface

+

3

X

3.

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S SSNBERNARD-I.GPJ 24/02/05

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 99N-5 10F3 METRIC
WP 755-93-01 LOCATION N 5062 580.6 E 309 470.0 (Bemard Creek Bridge NBL) ORIGINATED BY GA
HWY 1" BOREHMOLE TYPE _ Hollow Stem Augers, NW Casing COMPILEDBY __ss
DATUM _Geodetic DATE 17.02.04 - 18.02.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT { NATURAL - REMARKS
E %) g PLASTIC L TURE Louo -z
5 als gl @ 20 40 60 80 100 UMT vt UMTE S O &
el N4 w el 2 . " 1 L wp w wel| 2 GRAIN SIZE
ELEV DESCRIPTION lc: gl ¢ g % a 8 SH STRENGTH kPa 00— g DISTRIBUTION
DEPTH < g % > 8 g < O UNCONFINED + FIELD VANE ¥ )
Elz zlgo 2\._11. ® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Nz w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
00 SILT and SAND, trace organics near
top of layer 11 8ss| 17 o
Very Loose to Loose
Brown
Wet 311
(Glacial lake deposit characterized by
interbedding of silt and sand and 2| ss 9 L
intermittent clay seams. Partially
reworked at surface by present
stream.) o
3|88 | 2 310
309.4
23 Silty CLAY, occasional sand seams
Soft 4| sS 2 e 0 1 61 39
Grey 309
Wet
308}
51 88 2 [
307
6] 8s| 3 Hed
306
305
7| 88 4 o
304
36
303
302

Continued Next Page

3. Numbers refer to
Sensitivity

20
1595 (34) STRAIN AT FAILURE




ONTMT4S 99NBERNARD-.GPJ 24/02/05

Ministry of
Transportation

—
[

Ontario THORBER
RECORD OF BOREHOLE No 99N-5 20F3 METRIC
W.P. 755-93-01 LOCATION N 5062 580.6 E 309 470.0 (Bemard Creek Bridge NBL) ORIGINATED BY _GA
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers, NW Casing COMPILED BY SS
DATUM _Geodetic DATE 17.02.04 - 18.02.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E-' ;: RESISTANCE PLOT e MR Lo - REMARKS
%) MOISTURE X
,6 @ é F4 Q 210 410 6‘0 8|0 190 LT psipdine LMt E & &
Sl u El 2z wp w wej od GRAIN SIZE
ELEV LW w 25| © |SHEARSTRENGTH kPa —_—————y DISTRIBUTION
DESCRIPTION AEIRE 21z38| E
DEPTH <|s >|38| < | O UNCONFINED + FIELD VANE y %)
El= 2 %O & | QUCKTRIAXAL x LABVANE [ WATERCONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
Silty CLAY, occasional sand seams 8| ss °
Soft
Grey
Wet
301 3
+
9| 8S 200 ] o 0 5 78 17
1] TW
298
38
10| SS 297
11| SS o
295
38
2| T™W 294
293
12| S8S o
292.0
19.7 SAND, some gravel or cobbles 292
Continued Next Page 20
+3 Numbers refer to 15¢5
' Sensitivity 1o~ (%) STRAIN AT FAILURE




ONTMT4S 9SNBERNARD-.GPJ 24/02/05

Ministry of
Transportation

—
0

Ontario AURBER
RECORD OF BOREHOLE No 99N-5 30F3 METRIC
W.P. 755-93-01 LOCATION N 5062 580.6 E 309 470.0 (Bernard Creek Bridge NBL) ORIGINATED BY GA
HWY 1 BOREHOLE TYPE __ Hollow Stem Augers, NW Casing COMPILED BY SS
DATUM _Geodetic DATE 17.02.04 - 18.02.04 CHECKED BY AEG
SOIL PROFILE SAMPLES | o w [SYNAMIC GONE PENETRATION
= NATURAL - REMARKS
E W PLASTIC MOISTURE LiQuD T
5 a|$8| 2 20 4 6 8 100 | wr | £ 5 &
14 w L L L L . =) GRAIN SIZE
2| & =1 E 2 wp w wy
ELEV. DESCRIPTION Elal & | 2|25 2 [SHEARSTRENGTHKPa ——————1 s DISTRIBUTION
DEPTH <|3 % >13 3 < | O UNCONFINED + FIELD VANE y %)
Elz Z|gO| © |e QUCKTRIAXAL x LaBVANE [ WATER CONTENT (%)
w 20 40 60 80 100 20 40 €0 kN/m3 |GR SA SI CL
1355 76
Loose ¥
Brown
Wet
(TILL)
boutder from 19.75m to 20.06m 291
Ss
290
GS
289.0
27 BEDROCK 289
Slightly weathered GRANITIC
GNEISS, laminated to thinly banded,
pale pink with sub-vertical dark RUN 1#
banding, rough sub-planar joints, some 1 | RUN TCR=71%,
clay infilling, strong to very strong SCR=71%
288 RQD=71%,
UCS=124.3MPa
RUN 2#
2 | RUN TCR=100%,
SCR=100%,
RQD=100%,
287 UCS=115.24MP2
RUN 3#
TCR=100%,
SCR=100%,
RQD=95%,
3 | RUN 286, UCS=117.13MP4
285.1
26,6 END OF BOREHOLE AT 26.62m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.5m ABOVE THE GROUND
SURFACE.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
BOREHOLE BACKFILLED AS
FOLLOWS:
0-19.8m Grout
19.8m-22.9m Holeplug
WATER LEVEL READINGS:
DATE DEPTH (m)
26/02/04 22
04/03/04 0.9 above ground surface
11/03/04 1.1 above ground surface
+3 % 3. Numbers refer to 1535
"7 Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 9SNBERNARD-.GPJ 08/02/05

Ministry of
V Transportation

—
[

Ontario THURBER
RECORD OF BOREHOLE No 99N-6 10F 1 METRIC
W.P. 756-93-01 LOCATION N 5062 595.7 E 309 466.7_(Bemard Creek Bridge NBL) ORIGINATEDBY GA
HWY 1 BOREHOLE TYPE __Hollow Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 18.02.04 - 18.02.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ; RESISTANCE PLOT = NATURAL - REMARKS
E w 2 PUASTIC L cTURE Lauib -
5|« 235|832 % ® ® w |* Gmr wm) 28 4
b} E 2 w w w =] GRAIN SIZE
ELEV DESCRIPTION 18| & | 3|2g]|  [SHEARSTRENGTHKPa " 2 DISTRIBUTION
DEPTH <|2 E >13 3 < | O UNCONFINED  + FIELD VANE y %)
El= 2|2C| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
3122 w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI CL
0.0l SILT and SAND, trace organics near
top of layer 1]ss| 4 312 o
Very Loose to Loose
Brown to Grey
Wet
(Glacial lake deposit characterized by
interbedding of silt and sand and 2| ss 5 °
intermittent clay seams. Partially 311
reworked at surface by present
stream.)
3 8S 6 o
310
4 8S 2 [}
3090.3
29 Silty CLAY, occasional sand seams
Very Soft
309
Grey 5| 8| 2 0 13 71 16
Wet
308—
6| ss| 2 o
307
306
71ss| 2 )
305
8|8 2 0 3 71 26
304.0
8.2 END OF BOREHOLE AT 8.23 m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.1 m ABOVE SURFACE.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 x 3, Numbers referto s
"7 7 Sensitivity Yo (%) STRAIN AT FAILURE




Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments —~ Sta.13+260 to 14+600

RAMPS EAST OF HWY11

THURBEF



ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 421 S-EW 14+187.5 CL 1 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 S-EW Ramp, ST. 14+187.5, CL ORIGINATED BY DP
HWY 1 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 13.11.02-13.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES |, w  [BYNAMIC CONE PENETRATION
o g ALASTIC M";m wouo| E REMARKS
5 . * ;g Q ZP 4[0 6|0 810 1?0 LIMT Wl S5 &
w 5 RAIN SIZE
glul w| 31cE| 8 [sHEARSTRENGTHKPa we bt "t g | GRaNs
ELEV DESCRIPTION K E 21z2| —o—— DISTRIBUTION
DEPTH <|2 5138 < |o UNCONFINED  + FIELDVANE y %)
£z 2|2C| & o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kWm3 IGR SA S CL
00— TOPSOIL with organics /:7
011 Ssity CLAY, layered, trace sand
Very Stiff to Firm
Brown
1 Ss 25 o
2| ss | 14 °
3|[ss| s o 0 1 43 57
4)ss| 4 o
+
Becoming Grey
1] TW | PH
85
55  END OF BOREHOLE AT 549 m. '
BOREHOLE OPEN TO 5.49 m AND
DRY UPON COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3, %3, Numbers refer to

Sensitivity

20
‘5‘35 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
V Transportation

—
[0

Ontario
RECORD OF BOREHOLE No 421 S-EW 14+21251L20.5 1oFr1  METRIC
W.P. 742-93-00 LOCATION 421 S-EW Ramp, ST. 14+212.5, O/S 20.5L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY 8S

DATUM _Geodetic DATE 14.11.02 - 14.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w o [RYNAMIC
g, 4 SISTANCE PLOT rre MU o | e | REMARKS
5 als8| @ 20 40 60 8 100 | wrl 20 &
14 w z L L ' L : S @ | GRAINSIZE
ELEV =|8]y | 3|25 & [sHEARSTRENGTHKP A il I Pty
DESCRIPTION =ls E 29| E
DEPTH <|Ss > 8 o O UNCONFINED + FIELD VANE Y (%)
El= 2|20 @ |e quekTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 km3 lGR sA sI CL
00— TOPSOIL with organics AT
0.1 Siity CLAY, laminated
Very Stiff to Firm 1| 68 °
Brown and Grey
1] 85| 4
2|ss| 2
3| ss| 14 g
1| TW | PH 0 0 5 46
8
4|ss| 3 o
¢ P
58| 3 H P
125
7.0  ENDOF BOREHOLE AT 7.01 m. '
BOREHOLE OPEN TO 7.01 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3 x93, Numbers refer to

Sensitivity

20
‘535 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05s

Ministry of
Transportation

—
00

Ontario oRRER
RECORD OF BOREHOLE No 421 S-EW 14+212.5 R16.11 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 S-EW Ramp, ST. 14+212.5, 0/S 16.1R ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 13.11.02 - 13.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ; RESISTANCE PLOT NATURAL - REMARKS
Fol & :ﬁ"c MOISTURE "'3;': I &
|4 0| % 171 20 40 60 80 100 CONTENT FRY
218w | 4(2E] 2 ! wp w wo| SU | cransize
| ELEV_ DESCRIPTION |°_- ] 2 85 g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH <|2 E 5|38| < |o unconrmed  + FIELDVANE y %)
El= z 29| @ |e quckTRIAXAL x LABVANE | WATER CONTENT (%)
© i 20 40 60 80 100 20 40 60 wm3 lor sA s oL
0.0 DCPT from surface.
40| ENDOFDCPTAT3.96m.

+3 % 3. Numbers referto
. Sensitivity

20
‘5‘35 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
7 ) Transportation

—
00

Onttario mURBER
RECORD OF BOREHOLE No 421 S-EW 14+239.5 CL 1 OF 1 METRIC
W.P. 7429300 LOCATION 421 S-EW Ramp, ST. 14+239.5, CL & 421 E-N Ramp, ST. 134754, 0/S198L ___ ORIGINATEDBY DP
HWY 1 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY 8s
DATUM _Geodetic DATE 13.11.02 - 13.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w [SYNAMIC CONE PE . REMARKS
() 2 PASTC e bauo| =
- nl|28] 8 20 40 60 80 100 T v M 5 O &
9| wlz=g| z T e wp w wi| 58 | cransize
ELEV sl ¥ | 3|25]| & [sHEARSTRENGTHIPR 5 , DISTRIBUTION
DEPTH DESCRIPTION 2|12 F | 8 23| = |o unconeneo 4+ mELDVANE v %)
£1= 20| © |e QUOCKTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
00} TOPSOIL with oraanics A=
011 Silty LAY, mottled, layered
Hard to Soft
Brown, Grey
to Wet
el g
11 88 31 [}
2188} 9 p 0 0 81 39
3} 88 3 | o
1| TW | PH
i
4.1 Clayey SILT, trace sand
Very Stiff
Grey
Wet o
4] ss | 2
49  SAND AND GRAVEL o o
53]  END OF BOREHOLE AT 5.26 m.
AUGER REFUSAL AT 5.26 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 5.26 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3 % 3. Numbers refer to

20
595 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
Transportation

Ontario

—
[

+

WX

Sensitivity

20
'5‘1%5 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 421 E-N 13+754 CL 1 0OF 1 METRIC
W.P. 742-93-00 LOCATION 421 E-N Ramp, ST, 13+754, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY $S
DATUM _Geodetic DATE 14.11.02 - 14.11.02 CHECKEDBY ___JL
SOIL PROFILE SAMPLES |, w  [BYRAMIC CONE FENETRATION
NATURAL . REMARKS
B oo 2 PASTC e Uowo| b
5 a|ls5| 2 20 40 6 80 100 [™M  comw M| 55 &
o4 w 1 L 1 N I =]
=8 w| 3|e5| 8 [sHEARSTRENGTHWPa ve W  wi| 2% [ cramezE
ELEV DESCRIPTION il 2|lzg8| ¢ DISTRIBUTION
DEPTH - E S|33| £ |0 UNCONFINED  + FIELDVANE y )
El= z|2O| @ |e QuCKTRIAXAL x LABVANE | WATER CONTENT (%)
o o 20 40 60 80 100 20 40 60 wm3 [GR sA s cL
00— TOPSOIL with organics AT
0.1 ity CLAY, layered with grey sitt and
brown clay
Hard to Firm
Grey and Brown
Wet
1| ss| x4 o
2| ss | 14 —el
3{85| 4 o 01 7 23
4|85 | 2 o 0 0 57 43
5
+
v/ 5] ss| a g
7
55|  END OF BOREHOLE AT 5.49 m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 0.61m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
20/06/03  0.80
1508003 177
3 3. Numbet_s refer to




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
Transportation

)
0

Ontario TURBER
RECORD OF BOREHOLE No 421 E-N 13+754 R16.9 1 OF 1 METRIC
WP, 742-93-00 LOCATION 421 E-N Ramp, ST. 13+754, O/S 16.9R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __sS

DATUM _Geodetic DATE 14.11.02 - 14.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL REMARKS
Moo E PASTE e HaWO| ':E
E wl|<3l 3 20 40 6 80 100 |7 wrl 2 & &
z| & Wizel z Py —— wp w we| 54 | GRAINSIZE
ELEV = A 25| & [SHEARSTRENGTH kPa 5 ,
ey DESCRIPTION =12 21zZ8] E DISTRIBUTION
DEPTH <|=2 % 51338 < |O UNCONFINED  + FIELDVANE y %)
E z Z|gC| @ |o quekTRIAXAL x LaBVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 DCPT from surface.
37|  ENDOF DCPT AT 3.66m.

+3 x 3. Numbers refer to
! Sensitivity

20
'5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
V Transportation

—
[

RECORD OF BOREHOLE No 421 W-N 13+700 R1.5 10F 1 METRIC
W.P. 742-93-00 LOCATION 421 W-N Ramp, ST. 13+700, O/S 1.5R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 14.11.02 - 14.11.02 CHECKEDBY ___JL
SOIL PROFILE SAMPLES | W [BINAMIC CONE PENETRATION
2 pasne | MR ~ | REMARKS
Haol § mosTuRe  MOUe) T
6|« A ER B 20 40 60 80 100 ™M commr M| 5O &
F3 5 GRAIN SIZE
ELEV Yl w| 31a5| & [sHEARSTRENGTHKPa e v 0
et DESCRIPTION AER: 2}z38| E ——————— DISTRIBUTION
DEPTH $ls S138| £ [o uvconenep  + FELDVANE y %)
£z 2|2O| § |e QUCKTRIAMAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
00[  TOPSOIL with organics =
02| ity CLAY, laminated, trace sand
Very Stiff to Fim
Brown
Dry to Wet
1] ss | 30 o
2| ss| 25 o
3|ss| 13 o 0 1 62 37
4| ss | 29 o
s|ss| s o
56| layesofsitybrownclay
6 SS 4 o)
J
7| ss| 3 o 0 0 44 56
5
85  END OF BOREHOLE AT 8.53 m. '
BOREHOLE OPEN TO 8.53 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3,x 3. Numbers referto
Sensitivi

ty

20
1595 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 08/02/05 s

Ministry of
W) Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 421 W-N 13+725 L21.7 1 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 W-N Ramp, ST. 13+725, O/S 21.7L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY Ss
DATUM _Geodetic DATE 15.11.02 - 15.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x § RESISTANCE PLOT NATURAL - REMARKS
ey b PASTC e Yowo| b
5. alS8| 8 2 ® @ o w |W wmr o EE s
Z 5 GRAIN SIZE
ey =8| g | 3[25| & [sremrsrencTHIP e TE | anon
BEPTH DESCRIPTION <|=2 % >|38| £ [0 UNCONFINED  + FIELDVANE y %)
E z z2|xO| @ |e QuIcKTRIAXAL x taBVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 wm3 |6r sA sI L
0.0 DCPT from surface.
37|  ENDOF DCPT AT 3.66m.
+3 x 3. Numbers referto 1535
" Sensitivity B> (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 08/02/05 s

Ministry of
Transportation

—
00

Ontario THURBER
RECORD OF BOREHOLE No 421 W-N 13+725 R21.8 1 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 W-N Ramp, ST. 134725, O/S 21.8R ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SSs
DATUM _Geodetic DATE 14.11.02 - 14.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ ; RESISTANCE PLOT oasne NATURAL oo . REMARKS
(2]
5 g|SE| 2| 2 # ® » w | “EE ]
« w = 5 GRAIN SIZE
ELEV E gl ¢ 3 g 5 2 [SHEARSTRENGTH kPa LA s DISTRIBUTION
DEPTH DESCRIPTION g|z2 F | g 23| < |O UNCONFINED  + FIELDVANE y %)
El= 2|ZO| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
w 200 40 60 80 100 20 40 60 KWm3 [GR SA SI CL
00 TOPSOIL with organics E =
02 Sitty CLAY, laminated
Very Stiff to Firm
Brown
Dry to Wet
1 SS 24 [
2] SS 21 0 2 62 36
31885 | 16 el
4| SS 32 o
%
_____________ vl
41 Becorming Grey at 4.1 m
5] 88§ 6 [
iy
1| TW | PH
1®
6 SS 2 o 0 0 40 60
267
85 END OF BOREHOLE AT 8.53 m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3,x3; Numbers refer to

Sensitivity

20
1595 (34) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
V Transportation

—
an

Ontario THURBER
RECORD OF BOREHOLE No 421 W-N 13+750 CL 10F1 METRIC
WP, 7429300 LOCATION 421 W-N Ramp, ST. 13+750, CL ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 13.11.02 - 13.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES | ., w [SYRAMIC CONE FENETRATION
[ g pusc WS uaup - REMARKS
5 al$3] 2 20 40 60 80 100 (™M comw M| SO &
x w L N f 1 1 =
|| w| 3 25| 8 [sHEARSTRENGTHKPa ve W w2 [ CRAMSZE
ELEV DESCRIPTION 12| ¢ | 2|2¢| & DISTRIBUTION
DEPTH <|Z S133| < |o uvconenep  + FELDVANE y %)
‘F,—‘, z Z|ZC| © |® QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m 3 GR SA SI CL
00| _ TOPSOIL with organics —
02|  sityCLAY
Hard to Firm 1 GS °
Brown to Grey
1| ss | 21 o
2| ss| 18 °
a|ss| 3 o
4| SS 21 o
5| ss| 4 o
6|ss| 3 o 0 0 46 54
7|ss| 3 o
82|  ENDOF BOREHOLE AT 823 m.
BOREHOLE OPEN TO 8.23 m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 % 3. Numbers referto 153’;5
"7 Sensiivity 5 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 09/02/05 s

Ministry of
Transportation

—
|

Ontario ToRER
RECORD OF BOREHOLE No 421 W-N 13+800 CL 10F1 METRIC
W.P. _ 742.93.00 LOCATION 421 W-N Ramp, ST. 13+800, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY $S
DATUM _Geodetic DATE 13.11.02 - 13.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w [BENAMIC SONEPE e REMARKS
B o S s e tow| b
5| alsg| [ 2 4% & o 10 ™ cwme 7 Z0 &
z 5 GRAIN SIZE
ELEV sl8| g | 3|25| & [sHEARSTRENGTHKPa "P 5 M| S E | SRANSZE
DESCRIPTION e g % zg3| g
DEPTH <|=2 S|33| £ |o unconFNeD  + FIELDVANE Y o)
£z 2|29 @ [o quekTRIxAL x LABVANE | WATER CONTENT (%)
wr 20 40 60 80 100 20 40 60 kN/m3 GR SA S| CL
001 TOPSOIL with organi :7
011 Sty CLAY, occasional very thin
brown clay lamination
Hard to Very Stiff
Grey
Moist to Wet
1| 88| 2 o
% 2| ss| 2 o 0 0 58 42
22| SityCLAY, sit and clay lamination
Stiff to Firm /
Grey/ Brown 3|88 | 9
Wet
4 | SS ] [s
8
5|18 | 3 ° 0 0 51 49
225
55|  END OF BOREHOLE AT 5.49 m. '
BOREHOLE OPEN TO 5.49 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3 % 3. Numbers refer to
Sensitivity

20
1585 (o) STRAIN AT FAILURE




ONTMT4S VALLEY IEWRD.GPJ 08/02/05 s

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 421 VV 10+050CL. 1 0F1 METRIC
WP, 7429300 LOCATION Valley View Road Connection, ST, 10+050, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodelic DATE 01.10.03 - 01.10.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SO".. PROF".E SAMPLES o ; RESISTANCE PLOT NATURAL - REMARKS
g2l o Dar . wostee  UUR| - T &
S| alsg] @ P 4 & & 1w CONTEN 23 | cramsize
=z
ELEV |8l e 3¢ E| & [SHEARSTRENGTH kPa e . wl| 2% OISTRIBUTION
DEPTH DESCRIPTION 2| F | £|132] £ |o UNCONFINED  + FIELDVANE
2 ctloQt = 14 (%)
El= 2 |ZO| © |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 km3 |GrR sA SI cL
00] _ Ciayey TOPSOIL with organics ~
0.2 Silty CLAY, some sand
Stiff
Brown
Moist to Wet
1]ss| 15 °
15 SILT, some clay, some sand, trace
gravel
Loose 2 SS 9 o
Brown
Moist to Wet
24]  END OF BOREHOLE AT 2.36 m.
AUGER REFUSAL AT 2.35 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.36 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
X gensitivity ‘5*35 (%) STRAIN AT FAILURE




ONTMT4S VALLEY VIEWRD.GPJ 09/02/05 s

Mmlstryof D
Transponanon DD
Ontario ToRBER
RECORD OF BOREHOLE No 421 VV 10+075L20 10OF1 METRIC
W.P. 742-93-00 LOCATION Valley View Road Connection, ST, 10+075, O/S 20L ORIGINATED BY _DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY 8s
DATUM _Geodetic DATE 01.10.03- 01.10.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SO'L PROF‘LE SAMPLES 4 w RESISTANCE PLOT { NATURAL - REMARKS
o g RASTIC  Lenee W] B
5 w|238| @ 20 40 80 8 100 "™  comw M| S @ &
Stel u | 4[2E| z L1 | wp w we| 58 | GRANSIZE
ELEV DESCRIPTION A E 3|25| @ [SHEARSTRENGTHKPa : DISTRIBUTION
DEPTH <|2 E >[38| = [o unconenED  + FIELDVANE y )
El= z|gC| @ |o quckTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
09| Ciavey TOPSOML with organics ==
0.2[  Ssity CLAY, trace sand
Very Stiff to Firm
Brown to Grey
Moist to Wet
1| ss | 17 o
becoming grey
2| ss |17 el 0 3 73 24
3|[ss| 7 o
occasional silt pocket lenses
4/ss| 6 o 0o 1 78 21
g
344
+
5(ss| 6 o
¥
56|  END OF BOREHOLE AT 5.64 m.
AUGER REFUSAL AT 5.64 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 5.64 m AND
WATER LEVEL AT 5.18 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
SEAL TO SURFACE.
20
3 3. Numbers refer to
tLXT '“1%5 (%) STRAIN AT FAILURE




ONTMT4S VALLEY VIEW RD.GPJ 09/02/05 s

Ministry of
Transportation

Ontario URBER
RECORD OF BOREHOLE No 421 VV 10+075 R20 10F 1 METRIC
W.P. 742-93-00 LOCATION Valley View Road Connection, ST. 10+075, O/S 20R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY 8s
DATUM _Geodetic DATE 01.10.03 - 01.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, y |RESISTANGE FLOT . | remares
Bol 2 e e el |
5= gl1328| 2 A R I A o o 20 | cransize
4
ELEV PTION slg| ¢ 3¢ 5 2 [SHEARSTRENGTHKPa A - DISTRIBUTION
DEPTH DESCRIPTIO <|2 % 5|33 g [o unconrmep  + FiELDVANE ¥ %)
£z 2|Z°| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 wWm3 |GR SA SI CL
0.0 DCPT from surface.
\\
34) ENDOFDCPTAT34m.
CONE REFUSAL AND BOUNCING
AT34m.
PROBABLE BEDROCK OR
BOULDER.

+3 x3. Numbersreferto
. Sensitivi

20
1595 (%) STRAIN AT FAILURE




ONTMT4S VALLEY VIEWRD.GPJ 09/02/05s

Ministry of
Trans:ayonalion

—
00

Ontario TORBER
RECORD OF BOREHOLE No 421 VWV 10+100CL 10F1 METRIC
W.P. 742-93-00 LOCATION Valley View Road Connection, ST. 10+100, CL ORIGINATED BY DP
HWY 1 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY ss
DATUM _Geodetic DATE 01.10.03 - 01.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ w RESISTANCE PLOT NATURAL - REMARKS
B o g PASTC e Mowo| | B
= o3| @ 20 40 80 80 100 coent  MT| 5 8 &
9 wlsg) 2 e e B wp w w | 58 | cramsize
ELEV Slal & | 2|23| 2 |SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH DESCRIPTION HHEAE: 33| < |o unconrmen  + FELDVANE y o
El=z z|€O| @ | QuickTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 Wm3 |GR SA SI CL
00|  Clayey TOPSOIL with orpanics =]
0.2 Silty CLAY, trace sand
Brown 1] 6s
Moist
0.6]  END OF BOREHOLE AT 0.61m.
AUGER REFUSAL AT 0.61 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.61 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 3. Numbers referto
X Sensitivity 195 (o) STRAIN AT FAILURE




Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

RAMPS WEST OF HWY11

o

THURBEF



ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

Ontario

Ministry of
Transportation

—
A0

THURBER

W.P.
HWY

742-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 421 N-EW 14+075 R18 1 OF 1

LOCATION
BOREHOLE TYPE _ Hollow Stem Augers

DATE

421 N-EW Ramp, ST. 14+075, O/S 18R

METRIC

COMPILED BY

20.11.02 - 20.11.02

CHECKED BY

ORIGINATEDBY DP

Ss

JL

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
60 80 100

20 40
) L

L 1 1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
® QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

uoun
LT

UNIT
WEIGHT

wi

WATER CONTENT (%) | 7
20 40 60

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Sl CL

0.0

PEAT WITH ORGANICS, fibrous
Dark Brown to Black
Wet

PH

CCCCECCCEECCCEECEC smareuor

L
L

PH

CCLEECCEEEete

24

28

Silty CLAY, laminated, partially
organic
Soft

Silty CLAY, laminated
Soft

Grey

Wet

PH

PH

PH

SS

214

0 0 67 33

No Recovery in

70

END OF BOREHOLE AT 7.01 m.
BOREHOLE OPEN TO 7.01 m UPON
COMPLETION.

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

WATER LEVEL READINGS:
DATE DEPTH (m)
20/06/03 0.35

15/08/03 0.36

+3.)<3:

Numbers refer to
Sensilivi

20
‘5‘335 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

Ministry of
V Transportation

£
00

ontano THURBER
RECORD OF BOREHOLE No 421 N-EW 14+075 L.17.81 OF 1 METRIC
WP. _ 742-9300 LOCATION 421 N-EW Ramp, ST. 14+075, O/S 17.6L ORIGINATED BY _DP
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __SS
DATUM _Geodetic DATE 21.11.02 - 21.11.02 CHECKED BY Jt
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, y |ReSSTAReERioT = . | remars
E » g PUSTIC o re Louwo -z
= n|28| @ 20 40 60 80 100 fMT o UMT| SO &
o1& w wlzg| z Y ; . ! : wp w woe| 58 | cransize
ELEV DESCRIPTION ,‘f © 3 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH g1z F | § 33| < |0 unconened  + FELDVANE Y %)
;E, B 2|2O| L | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wwm3 |Gr sa st cL
00| DCPT from surface.
7.6/  ENDOF DCPT AT 7.62m.
+3 %3, Numbers referto 55
" Sensitivity 1595 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 421 N-EW 14+100 CL 10OF1 METRIC
WP, 742.9300 LOCATION 421 N-EW Ramp, ST. 14+100, CL ORIGINATED BY OP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ 88
DATUM _Geodetic DATE 21.11.02 - 21.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES |, | w |RENRMIGE SENETRATION
B o 2 PLASTIC MNgtsm tuof ':-: REMARKS
5|« 9 g% i 20 4 0 w0 o - gg GRAIﬁSIZE
4
2|8 w| 3|25| & [SHEARSTRENGTHKPa s v W
ELEV DESCRIPTION E 2l128| & ————— DISTRIBUTION
DEPTH <| 2 %_ 513 Z < |[o UNCONFINED  + FIELD VANE Y %)
E z Z|ZC| @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
w 20 40 60 8 100 20 40 60 «Nm3 |GR SA sI CL
00|  PEAT WITH ORGANICS, fibrous N
Dark Brown to Black A
Wet AZA]
AL
MALA
AL
AAA
AAA
ACAS
LAZA] No Recovery in
A 1| TW | PR
AAS TW#1
AN
ALY
LAY
AN
ALALA
A ALA
hAAS
AAA
AALA
hALA
2 2 | ™W | PH o
AAAY
AAA
AAA
AN
A
AAA H 133
24|  Sity CLAY, laminated I P -
Soft to Firm ° 0 0 &0 40
Grey
Wet
185 | 1 °
5
+
2 SS 2 0 O 66 34
i
3|ss| 2

70

END OF BOREHOLE AT 7.01 m.
BOREHOLE OPEN TO 7.01 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3,x 3, Numbers referto
Sensitivity

20
'5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

a Ministry of
Transportation

—
A0

Ontario oRBER
RECORD OF BOREHOLE No 421 W-S 14+512.5 CL 1 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 W-S Ramp, ST. 14+512.5, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY SS

BOREHOLE OPEN TO 5.49 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

DCPT FOR PEAT LAYER CARRIED
OUT ADJACENT TO BOREHOLE.

DATUM _Geodetic DATE 20.11.02 - 20.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ I.él RESISTANCE PLOT o - REMARKS
'.I_.l %) S PLASTIC uauD - I
5 " ; g g 2.0 40 60 80 100 umr warl = & &
14 w 4 L L t L 2 GRAIN SIZE
ELEV =l g 3 95| & [SHEARSTRENGTHKPa A . 2 DISTRIBUTION
DEPTH DESCRIPTION E{S| F| £|32| 5 |o uncoNrmnep  + FiELDVANE
2 c1e9| > o Y (%)
Elz 2[E°| @ |e QuekTRIAXAL x LABVANE | WATER CONTENT (%)
] 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
0.0\ pEAT, fibrous, trace to some W
organics IAA]
Dark Brown to Black Wy
A_A
Wet hAAS
LAY
AN
e No Recovery in
o] 1| TW | PH TWH1
hAAS
MALAL
hAA
hAAS
MAAY
A
A
hAAS
hAAS
MAAS
Ml 2| ™W | PH -
AN
MAAS
MALAS
MALA
ALA
AL
15
ALY
25|  Sity CLAY, laminated 3| TW [ PH q
Soft
Grey ¢
Wet
1/s8] 0 ¢ 0 0 61 39
10
2| 8§ 1 o
4
55 END OF BOREHOLE AT 5.49 m.

+3, %3, Numbers refer to

Sensitivity

20
195 (o) STRAIN AT FAILURE
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ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

—
I

Ontario TrURRER
RECORD OF BOREHOLE No 421 W-S 14+537.5 R19 1 OF 2 METRIC
W.P. 742-93-00 LOCATION 421 W-S Ramp, ST. 14+537.5, 19R ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY S$S
DATUM _Geodetic DATE 20.11.02 - 20.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES |, w |RYNAMIC CONE PENETRATION
E » 2 Pasne  ATURAL LiQuiD [d REMARKS
MOISTURE - I
5 g[38| 2] 2 4 @ ® w0 [W7 Gwr w55 &
o« uw 5 SIZE
glu| wl| 3|aE| 8 [SHEARSTRENGTHKPa ve v v 2% | GRAN
ELEV DESCRIPTION gl B 2|28]| 8 —_——— DISTRIBUTION
DEPTH <|2 % >1338| < |o UNCONFINED  + FIELDVANE Y %)
E z Z2{ZC| @ | QUCKTRAXAL x LABVANE | WATERCONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA SI CL
Y PEAT, fibrous, trace some organics ATA]
Dark Brown to Black A
Wet MACAS
AN
A
MAAY
bAA]
A
] 1 ™ PH 604
hAA
LA
MAA
ALAS
ALAL
AN
LALA
hA_A]
hALA
Al 2 | TW | PH 744
LA
LALAJ
LA
LAA]
AN
LA_A =
24|  sity CLAY, partially organics,
aminated 3| ™ | PH H | o 0 0 59 41
Soft
28] \ Grey
Wet
Sitty CLAY,, laminated
Soft to Firm 4| TW | PH
Grey
Wet
Iy
1 SSs 2 o
K
2| S8 2 o
0
+
3|ss| 2 Ho 0 0 66 33
3,
+
4|ss| 3 °
Continued Next Page

+3. %3, Numbers referto

Sensitivity

20
155 (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No 421 W-S 14+537.5 R19 20F 2 METRIC
W.P. 742-93-00 LOCATION 421 W-S Ramp, ST. 14+537.5, 19R ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 20.11.02 - 20.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES II-F_J ; RESISTANCE PLOT pasne  MATRAL oo - REMARKS
L2}
5 . a ; z 9 20 4 & 8 100 LMiT m uMIT ”E‘ é &
E|l =z L 5 GRAIN SIZE
ELEV DESCRIPTION zlE| 4| 3|25 & [sHEARSTRENGTHKPa e W | TE | CRANSZE
DEPTH <|2 E 5133| < |o UNCONFINED  + FIELD VANE Y %)
El= 2|E°| @ |e QuckTRIGAL x LABVANE | WATER CONTENT (%)
w . 20 40 60 80 100 20 40 60 Wm3 |GR sA s CL
+

PH

BOREHOLE OPEN TO 11.58 m
UPON COMPLETION.
BOREHOLE BACKFILLED WITH

END OF BOREHOLE AT 11.58 m.

DRILL CUTTINGS TO SURFACE.

+3 x 3. Numbers refer to
Sensitivi

20
‘5?05 (%) STRAIN AT FAILURE




10/02/06 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of
Transportation

Ontario

—
[0

THURBER

RECORD OF BOREHOLE No 421 W-S 14+537.5 L22.91 OF 1 METRIC

W.P, _ 742-93:00 LOCATION 421 W-S Ramp, ST, 14+537.5, 22.9L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 19.11.02 - 19.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w RESISTANCE PLOT NATURAL — REMARKS
IC) g { PASTC  pwsrure VUL T
&g o582 2 % @ ® w0 | ewmr U7 S8 sz
9 2l z w w w| 5 GRAIN SIZ
ELEV ON Zla| €| F|258]| S [SHEARSTRENGTHKPa A G 8 DISTRIBUTION
DEPTH DESCRIPTI 3 Fl g 22| S [o unconrmen  + FELDVANE v %)
El= z|EC| @ [e auckTRAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 JGR SA St CL

0.0 DCPT from surface.

76 END OF DCPT AT 7.62m.

+3 % 3. Numbers refer to
' Sensitivity

20
‘“};5 (%) STRAIN AT FAILURE




o . Ministry of
Transportation

10/02/05 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

—
[0

Of“ario THURBER
RECORD OF BOREHOLE No 421 E-S 14+525CL 10F 1 METRIC
W.P. 742-93-00 LOCATION 421 E-S Ramp, ST. 14+525, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 20.11.02 - 20.11.02 CHECKED BY JL
DYNAMIC, CONE PENETRATION
SOIL PROFILE SAMPLES o w RESISTANCE PLOT NATURAL - REMARKS
H o g AT e Vo] &
5 n|l28| @ 20 40 6 8 100 ["™M  coamr M| 3 &
215 wlzg| 2z e wp w w| 58 | oramsiE
ELEV Ela| & | 2|125| & [SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH DESCRIPTION HEERE: 32| < [o unconrmeD  + FIELDVANE Y %)
El= z[E2C| @ |o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m3 GR SA St CL
0.0  PEAT, some to trace organics A
Dark Brown to Black Al
Wet LoACA]
bAA]
MAA]
bAA]
MAAL
AN
MACA] .
M 1| TW | PH No Recovery in
A Wi
AN
hAA
A
AAAY
AN
AACAS
A 2| ™W | PH
A No Recovery in
AT TWi#2
AAA 14
AL
AN
hAA]
Al 3| TW | PH o4
286 Sity CLAY, trace sand, laminated
Soft
Grey
Wet
1| ss| 1 H 4 0 0 65 35
0
2| ss| 1 o
5
55  END OF BOREHOLE AT 5.49 m. '
BOREHOLE OPEN TO 5.49 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
X7 Sensitivity 1595 (%) STRAIN AT FAILURE




Sensitivity

20
1595 (o) STRAIN AT FAILURE

— S S— —
Nlnnlsﬁyof
lV'Transponation DD
Ontario THURBER
RECORD OF BOREHOLE No 421 E-S 14+550 R23.2 1 OF 1 METRIC
WP. _ 7429300 LOCATION 421 E-S Ramp, ST. 14+550, O/S 23.2R ORIGINATED BY _DP
HWY 1 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY ss
DATUM _Geodetic DATE 19.11.02 - 19.11.02 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCE PLOT NATURAL . REMARKS
E %) S PLASTIC MOISTURE LIQUID - T
= wnl23| 3 20 40 60 80 100 "™ covew M| 58 &
9l Wizg| z e e wp w w | 5g | cramsize
ELEV Tla| & | 3|28| & [SHEARSTRENGTHKPa S U DISTRIBUTION
DEPTH DESCRIPTION AHERES 3 &| < |o UNCONFINED  + FIELDVANE y %)
El= 2|ZO| § |® QUOCKTRIAXAL x LABVANE [ WATER CONTENT (%)
o 20 40 B0 80 100 20 40 60 kNm3 |GR SA SI CL
0.0 PEAT, with grass and small tree AAN]
og| “Veselaon _ _ — A
- PEAT, fibrous A
Dark Brown to Black A
Wet
MAAS
Al No Recovery in
A 1| ™W | PH Wi
hAAS
hAAS
A
hAAS
ALY
AA
hAAS
hAAS
MAAS
o 2| wlen 3
AL
b AAS
AALA]
b ALAS
MALA
MACAS
209
A
MALA]
24 Silty(?LAY, larinated, partialty 3w/ PH — [} 0 0 61 39
organic
Soft
Grey
1 Ss 2 [}
37| SityCLAY, laminated
Soft to Firm +0
Grey
Wet
2881 H o 0 0 68 32
7
+
3|ss| 2 o
» 45
8| 70| ENDOFBOREHOLEAT7.01m. '
S BOREHOLE CAVED TO SURFACE.
2 BOREHOLE BACKFILLED WITH
- DRILL CUTTINGS TO SURFACE.
&
X
w
w
14
8]
8
<
-
[+]
-]
(2]
r4
&
o
14
I
<
]
=
£
b4
]
+3 % 3. Numbers refer to




TSy of T
Jalt
IV] Trans?onation DD
Ontario THURBER
RECORD OF BOREHOLE No 421 E-S 14+550 L18.4 1 OF 1 METRIC
W.P. 742-93-00 LOCATION 421 E-S Ramp, ST. 14+550, O/S 18.4L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __ss
DATUM _Geodetic DATE 19.11.02 - 19.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES | w |QYNAMIC CONE PENETRATION
3 pasne  NATURAL Loun [ REMARKS
E 2] o T MOISTURE wr| EE &
= al28]| @ 20 40 60 80 100 CONTENT z O
Otlex wl=2] z 1 . L L L wp w wi :g GRAIN SIZE
ol w 3]los| © |SHEARSTRENGTHkPa
ELEV DESCRIPTION = 21z8| E —————— DISTRIBUTION
DEPTH <|2 E 5|33 £ [o uvconrmep  + FIELDVANE Y P
E 2 Z|2C| U | QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
° m 20 40 60 80 100 20 40 60 Wm3 |GR sA s8I cL
00! DCPT from surface.
"
o
]
N
Q
=4
-2
%| 76/ ENDOFDCPTAT7.62m.
¥
w
o
(5]
8
<
-
m
o3
)
Z
om
[e]
[v4
g
(7]
=
-
£
4
[e]
+3 x3. Numbers referto 15405
"7 Sensitivity o (%) STRAIN AT FAILURE




ONTMT4S 421ROBINS & BLACK CREEK.GPJ 10/02/05 s

Ministry of
' ' Transponatlon

00

RECORD OF BOREHOLE No 421 E-S 14+575CL 10F1 METRIC
W.P. 742-93-00 LOCATION 421 E-S Ramp, ST. 144575, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 19.11.02 - 19.11.02 CHECKED BY JL
DYNAMIC, CONE PENETRATION
SOIL PROFILE SAMPLES | | u [RESISTANGE FLOT o | rewars
ol § tar . woswee  SORE X &
|« al38| 2 D PP g o 28 | cramnsize
-4 2
ey =f8|w| 3|e5| 8 SHEAR STRENGTH KPa o n TR | meonon
DEPTH DESCRIPTION gl £ | & 33| < |o uvconeneD  + FIELDVANE y %
Elz z|[Z°] ©§ | QUCKTRAXAL x LABVANE | WATER CONTENT (%)
iy 20 40 60 80 100 20 40 60 kNm3 |GR SA St CL
0.0 PEAT, fibrous, some rootiets bAAS
Dark Brown to Black A
Wet LAZA]
AN
A
AAA] 1 ™ PH 47
MALA
MAAS
MALAS
hAAL
AALA
A a4
o] 2 | Tw | PH
A ¥
A [o]
24|  Sity CLAY, trace sand 3| T™W | PH H $ 0 0 63 37
Soft to Firm
Grey
1 8s 1 [}
K
288 | 1 - 0 0 63 36
0
3|ss| 2 b
3
+
a4l Tw | PH
167
85|  END OF BOREHOLE AT 8.53 m. '
BOREHOLE OPEN TO 8.53 m AND
WATER LEVEL AT 2.13 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
T Sensitivity 1595 (%) STRAIN AT FAILURE




— S — — S — i . —
Minists
v Transyr.)yonation DD
Ontan'o THURBER
RECORD OF BOREHOLE No 421 E-S 14+612.5CL 10F2 METRIC
W.P. 742-93-00 LOCATION 421 E-S Ramp, ST. 14+612.5, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 21.11.02 - 21.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE PLOT & NATURAL - REMARKS
E %) S PLASTIC MOISTURE LauD -
- N ETA] 20 40 60 8 100 MT ot MTL S 8 &
= wlsz2l L . L ! L wp w w =1 g GRAIN SIZE
ELEV 8| 4| 3|25 & [SHEARSTRENGTHKPa o L DISTRIBUTION
DEPTH DESCRIPTION Elz| F | & 32| § |o unconrmeD  + FELDVANE Y ol
g 2 Z|x9| @ e quickTRIAXAL x LaBvANg | WATERCONTENT (%)
° o 20 40 60 80 100 20 40 60 wm3 ler sa o1 a
00| PpEAT, fibrous, trace to some AT
organics A
Dark Brown to Black AN
AN
wet A
AN
AN
ACA]
MAA]
Al 1 TW | PH 36!
LALA
hAA
ALA
LAAL
MAAL
L A_A
MAA]
LAA
LAA
LAZA] o
] 2| w | oPH
AN
MAA
ALA_A
LAAL
LAA
LAA]
b o]
24| Sity CLAY, laminated
Soft 3| TW | PH H o 0 0 6 4
Grey
Wet
4| TW | PH
0
1|ss| 1
0

55 END OF SAMPLING AT 5.49 m.

AUGERED TO 6.10 m AND DCPT
STARTED AT 6.10 m.
w
g
2
)
-
o
9
¥
jrmd
w
X
o
§
<
-
o
]
0
2
&
[s]
4
&
-«
(2]
=
g
z
Q
Continued Next Page

20
3 3. Numbers refer to
X ity ‘535 (%) STRAIN AT FAILURE




®

10/02/05 s

ONTMT4S 421ROBINS & BLACK CREEK.GPJ

Ministry of

Transportation D D
Ontano THURBER
RECORD OF BOREHOLE No 421 E-S 14+612.5 CL 20F2 METRIC
W.P. 742-93-00 LOCATION 421 E-S Ramp, ST. 14+612.5, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 21.11.02 - 21.11.02 CHECKED BY JL
SOIL PROFILE SAMPLES |, w [RYNAMIC CONE PENETRATION o RKs
) g mASTE  oenee  tUR| b REMA
= als3 ol 20 40 60 8 100 | owew | 55 &
3| w E 2 1 . L L L w w w = GRAIN SIZE
ELEV DESCRIPTION 2|8 | 3|25| & [sreArsTRENGTHKPS P | P o
DEPTH <|2 E >13 3 < | O UNCONFINED  + FIELDVANE y %)
El= 2|EC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 Wm3 |GR SA SI CL
10.7]  END OF DCPT AT 10.67m.
BOREHOLE OPEN TO 10.67 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS SURFACE.

+3 x 3. Numbers referto
Sensitivi

20
1545 () STRAIN AT FAILURE




e Ministry-of
Transportation

Ontario T™HURBER
RECORD OF BOREHOLE No 421 E-S 14+612.5 CL (CONE) 1 OF 1 METRIC
I WP. 7429300 LOCATION 421 E-S Ramp, ST. 14+612.5, CL ORIGINATED BY OP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY Ss
I DATUM _Geodetic DATE 21.11.02 - 21.11.02 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ;‘J RESISTANCE PLOT & NATURAL - REMARKS
E %) PLASTIC MOISTURE Liouo - T
= o|<3| 9 20 40 60 8 100 | comewr M| 5O &
9l wilzg| z L L 1 L 1 wp w w :g GRAIN SIZE
ELEV 8| ¥ | 3|95 & [SHEARSTRENGTHKPa \ o t DISTRIBUTION
DEPTH DESCRIPTION 212 S 38| < |O UNCONFINED  + FIELDVANE y )
El= z|ZO| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
° i 20 40 60 80 100 20 40 60 wm3 |or sA 1 cL
l 0.0 DCPT from surface.
w
[7+]
Q
o
l g
S
=
%] 78/ ENDOFDCPTAT7.62m.
l i
w
o
(]
5
<
-
[}
l o3
[2]
z
o
[e]
14
' §
(2]
l 2
E
=
(o]
20
3 ., 3. Numbers refert
l X s:,,smv,tyr erte ‘5‘1%5 (%) STRAIN AT FAILURE
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THURBGSD APPENDIX B(BLACK CREEK).GPJ 10/02/05

BLACK CREEK RD.
FIGURE B1
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
o0 6 Ay T 1 " Yo Y 3 4 810 18*-30-£0i 100 ;2002
™
0 -
80
70
2
£ 60
g \
w {
z \
o 5
-
Z
8 a0
& % )
a
. | 53\
20 %
10
0 |
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coppLE| CoarsE | FINE COARSE | MEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L 421 9+900 L27.2 2.75
X 421 9+900 L27.2 4.88
A 421 9+925R1.5 4.88 307.72
* 421 9+925R1.5 9.45 303.15
© BH 421-3 1.83 310.54
< BH 421-3 6.40 305.97
pate .February 2005 . D D Prepd ... HS . .
Project .742-93-00 . Chkd. ...... PJB

THURBER




THURBGSD APPENDIX B(BLACK CREEK).GPJ 10/02/05

i
i

BLACK CREEK RD.

FIGURE B1
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
8" 4l 3" Moe 1" e Yrdp 3 4 810 16 30 40 5060 100 200
100 =TT A=
™
% -
80
70
\
z
E 60
; \
w
z \
T 50
’—
Z
S 40
4 )
i
o
N
20 *
®
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 9+900 L27.2 2.59
x 421 9+900 L27.2 4.88
A 421 9+925 R1.5 4.88 307.72
* 421 9+925 R1.5 9.45 303.15
® BH 421-3 1.83 310.54
o] BH 421-3 6.40 305.97
pate .February 2005 . D D Prepd ...... HS. .
Project ..742-93-00 . Chkd. .....PJB. .
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BLACK CREEK RD.
FIGURE B2
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
6 4y 3 e 17 % %3 3 4 810 18 30 40 5060 100 200
100 1 '/z"?ﬁ'ﬂ_@::: ar, e
20
80
70
AL
,iE_: \
C A
w y
z
T 50
'—
z
: . \
i A\
? Y
20 ©
10
L lll
100 10 1 0.1 0.01 0.001 0.0001
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, FIGURE B3
GRAIN SIZE DISTRIBUTION
SILTY CLAY
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GRAIN SIZE DISTRIBUTION
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FIGURE B5

GRAIN SIZE DISTRIBUTION
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ATTERBERG LIMITS TEST RESULTS

PLASTICITY INDEX
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OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number TWi1
Borehole Number 24-3 Sample Depth, m 9.1-98
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48

Oedometer Number 6
Date Started 10/08/2004
Date Completed 10/21/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 17.33
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 11.83
Area, cm’ 31.67 Specific Gravity, measured 275
Volume, et 60.17 Solids Height, cm 0.833
Water Content, % 46.54 Volume of Solids, cri 26.39
Wet Mass, g 106.33 Volume of Voids, ont 33.79
Dry Mass, g 72.56 Degree of Saturation, % 100.0
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height t9o cv. mv k
kPa cm Ratio cm sec cm?/s m*/kN cm/s
0.00 1.900 1.280 1.900
4,69 1.897 1.277 1.899 240 3.18E-03 3.37E-04 1.05E-07
9.53 1.890 1.268 1.894 108 7.04E-03 7.61E-04 5.25E-07
19.25 1.880 1.256 1.885 53 1.42E-02 5.41E-04 7.54E-07
38.68 1.862 1.235 1.871 53 1.40E-02 4.88E-04 6.69E-07
77.38 1.832 1.199 1.847 49 1.48E-02 4.08E-04 5.90E-07
154.68 1.758 1.110 1.795 80 8.54E-03 5.04E-04 4.22E-07
309.21 1.666 1.000 1.712 103 6.03E-03 3.13E-04 1.85E-07
618.78 1.587 0.905 1.627 53 1.06E-02 1.34E-04 1.39E-07
1237.37 1.513 0.816 1.550 40 1.27€-02 6.30E-05 7.86E-08
2473.23 1.438 0.726 1.476 60 7.69E-03 3.19E-05 2.41E-08
1237.37 1.451 0.742 1.445
309.21 1.473 0.768 1.462
77.38 1.504 0.805 1.489
19.25 1.544 0.853 1.524
4.69 1.571 0.886 1.558
Notes:
k calculated using cv based ond, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 157 Unit Weight, kN/m® 18.98
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 14.30
Area, cm? 31.67 Specific Gravity, measured 2.75
Volume, cri® 49.75 Solids Height, cm 0.833
Water Content, % 32.73 Volume of Solids, cnf 26.39
Wet Mass, g 96.31 Volume of Voids, cnf 23.37
Dry Mass, g 72.56

Prepared By: LFG Golder Associates

Checked By: MMi




"OEDOMETER CONSOLIDATION SUMMARY

Project No. 04-1116-100

Prepared By: LFG
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BOREHOLE 24-3 SAMPLE NUMBER TW#1

APPLIED PRESSURE = 154.7 kPa
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OEDOMETER CONSOLIDATION SUMMARY

oA

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number TWi#2
Borehole Number 24-3 Sample Depth, m 19.8-20.4
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 9
Date Started 10/09/2004
Date Completed 10/21/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.92 Unit Weight, kN/m® 18.26
Sample Diameter, cm 6.34 Dry Unit Weight, kN/m® 13.22
Area, cm? 31.52 Specific Gravity, measured 2.78
Volume, cnm® 60.36 Solids Height, cm 0.928
Water Content, % 38.20 Volume of Solids, cnf 29.26
Wet Mass, g 112.41 Volume of Voids, cn? 31.10
Dry Mass, g 81.34 Degree of Saturation, % 99.9
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height teo cv. myv k
kPa cm Ratio cm sec cmls m/kN cmis
0.00 1.915 1.063 1.915
487 1.887 1.033 1.901 454 1.69E-03 3.00E-03 4.97E-07
9.55 1.878 1.023 1.883 113 6.65E-03 1.00E-03 6.54E-07
19.50 1.861 1.005 1.870 94 7.88E-03 8.92E-04 6.89E-07
39.07 1.840 0.982 1.851 103 7.05E-03 5.60E-04 3.87E-07
77.88 1.812 0.952 1.826 89 7.94E-03 3.77E-04 2.93E-07
155.52 1.778 0.915 1.795 60 1.14E-02 2.29E-04 2 55E-07
310.65 1.726 0.859 1.752 43 1.51E-02 1.75E-04 2.60E-07
621.13 1.666 0.795 1.696 40 1.52E-02 1.01E-04 1.51E-07
1245.45 1.606 0.730 1.636 34 1.67E-02 5.02E-05 8.21E-08
2487.60 1.545 0.664 1.576 43 1.22E-02 2.56E-05 3.08E-08
1245.45 1.555 0.675 1.550
310.65 1.581 0.703 1.568
77.88 1.611 0.735 1.596
19.50 1.639 0.766 1.625
487 1.668 0.797 1.654
Notes:
k calculated using cv based on4, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.67 Unit Weight, kKN/m® 19.65
Sample Diameter, cm 6.34 Dry Unit Weight, kN/m’ 15.17
Area, cm? 31.52 Specific Gravity, measured 278
Volume, cni 5257 Solids Height, cm 0.928
Water Content, % 29.51 Volume of Solids, cnf 29.26
Wet Mass, g 105.34 Volume of Voids, cnf 23.32
Dry Mass, g 81.34

Prepared By: LFG
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OEDOMETER CONSOLIDATION SUMMARY.
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CONSOLIDATION TEST

CV em?ls VS PRESSURE (kPa)
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OEDOMETER CON

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number TWH3
Borehole Number 24-3 Sample Depth, m 30.5-31.1
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 7
Date Started 10/08/2004
Date Completed 10/21/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 16.35
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 10.40
Area, cm? 31.65 Specific Gravity, measured 2.78
Volume, cn? 60.13 Solids Height, cm 0.725
Water Content, % 57.15 Volume of Solids, crf 2295
Wet Mass, g 100.26 Volume of Voids, cni 37.18
Dry Mass, g 63.80 Degree of Saturation, % 98.1
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height tso cv. mv k
kPa cm Ratio cm sec cm’/s m2/kN cmfs
0.00 1.900 1.620 1.900
4.83 1.895 1.613 1.898 68 1.12E-02 5.45E-04 5.99E-07
9.46 1.890 1.606 1.893 28 2.71E-02 5.68E-04 1.51E-06
19.51 1.883 1.597 1.887 49 1.54E-02 3.67E-04 5.53E-07
38.91 1.874 1.584 1.879 40 1.87E-02 2.44E-04 4.48E-07
77.57 1.861 1.566 1.868 23 3.21E-02 1.77E-04 5.58E-07
154.88 1.841 1.539 1.851 23 3.16E-02 1.36E-04 4.21E-07
309.37 1.771 1.442 1.806 28 2.47E-02 2.38E-04 5.77E-07
619.29 1.558 1.149 1.665 540 1.09E-03 3.62E-04 3.86E-08
1238.54 1.422 0.961 1.490 197 2.39E-03 1.16E-04 2.71E-08
2476.15 1.319 0.819 1.371 135 2.95E-03 4.38E-05 1.27E-08
1238.54 1.336 0.842 1.328
309.37 1.381 0.905 1.359
77.57 1.437 0.982 1.409
19.51 1.482 1.044 1.460
4.83 1.529 1.109 1.506
Notes:
k calculated using cv based ong, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.53 Unit Weight, kN/m® 18.31
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 12.93
Area, cm? 31.65 Specific Gravity, measured 278
Volume, crm® 48.39 Solids Height, cm 0.725
Water Content, % 41.58 Volume of Solids, cnf 2295
Wet Mass, g 90.33 Volume of Voids, cn? 25.44
Dry Mass, g 63.80

Prepared By: LFG
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OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV cm?/s VS PRESSURE (kPa)
BH 24-3 TW#3
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TABLE 1

SUMMARY OF WATER CONTENT DETERMINATIONS

PROJECT NUMBER 04-1116-100

PROJECT NAME Thurber / Lab Testing / 19-1423-24
DATE TESTED October, 2004
Water
Borehole  Sample Depth Depth Content Atterberg Limits

No. No. (ft) (m) (%) LL, PL, PI
24-3 TW#1 30.0-32.0 9.14-9.75 46.6% LL=32.9, PL=21.2, PI=11.7.
24-3 TWi#2 65.0-67.0 19.81-20.42 38.2% LL=32.5, PL=20.5, PI=12.0 [—
24-3 TW#3  100.0-102.0 30.48-31.09 57.2% LL=50.9, PL=23 4, PI=27.5
24-3 ST#1 20.0-22.0 6.10-6.71 35.3% LL=34.0, PL=22.1, PI=11.9
24-1 ST#2 50.0-52.0 15.24-1585 55.4% LL=56.4, PL=23.9, PI=32.5
24-1 ST#1 20.0-22.0 6.10-6.71 36.7% LL=33.1, PL=22.1, PI=11.0
24-2 ST#2 35.0-37.0 10.67-11.28 47.8% LL=32.9, PL=22.0, PI=10.9

Golder Associates

Page 1

Black Creek Rd.

Hwy 11



SPECIFIC GRAVITY TEST RESULTS
ASTM D 854-00 TEST METHOD A

PROJECT NUMBER 04-1116-100

PROJECT NAME Thurber / Lab Testing / 19-1423-24
DATE TESTED October, 2004
Borehole Sample Specific

No. No. Gravity
24-3 TWi1 2.75
24-3 TW#2 2.78
24-3 TWi#3 2.78
24, ST#1: 2.75
24-1 ST#2 2.76
241 ST#1 2.74
24-2 ST#2 2.76

Note: Test carried out on soil particles <4.75mm using distilled water.

Golder Associates
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SAMPLE IDENTIFICATION

Project Number 031-116011 Sample Number 2
Borchole Number 4212 Sample Depth, m 6.1-6.6
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 7
Date Started 03-05-26
Date Completed 03-06-07
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/ni 17.73
Sample Diameter, cm 634 Dry Unit Weight, kN/mi 12.38
Area, cm’ 31.57 Specific Gravity, measured 2.75
Volume, o 59.98 Solids Height, cm 0.872
Water Content, % 43.26 Volume of Solids, cni 27.53
Wet Mass, g 108.46 Volume of Voids, eri 32.45
Dry Mass, g 75.71 Degree of Saturation, % 100.9
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height tyo ov. mv k
kPa cm Ratio cm sec cm’/s m/kN cm/s
0.00 1.900 1.179 1.900
4.84 1.890 1.168 1.895 56 1.36E-02 1.04E-03 1.39E-06
9.48 1.884 1.161 1.887 46 1.64E-02 6.91E-04 1.11E-06
19.56 1.874 1.149 1.879 40 1.87E-02 5.17E-04 9.49E-07
39.01 1.861 1.134 1.868 53 1.40E-02 3.65E-04 4.99E-07
77.76 1.840 1.110 1.850 46 1.58E-02 2.84E-04 4.39E-07
155.27 1.796 1.060 1.818 60 1.17E-02 2.97E-04 3.40E-07
310.53 1.694 0.943 1.745 130 4.97E-03 3.45E-04 1.68E-07
620.62 1.622 0.860 1.658 53 1.10E-02 1.23E-04 1.33E-07
1240.95 1.551 0.779 1.586 37 1.44E-02 5.98E-05 8.45E-08
2481.74 1.476 0.693 1.514 85 5.71E-03 3.19E-05 1.79E-08
620.62 1.503 0.724 1.490
155.27 1.533 0.758 1.518
19.56 1.580 0.812 1.556
4.84 1.613 0.850 1.597
Notes:
k calculated using cv based on tygvalues.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.61 Unit Weight, KN/ni 19.29
Sample Diameter, cm 6.34 Dry Unit Weight, XN/ni 14.58
Area, oni 31.57 Specific Gravity, measured 2175
Volume, cni 50.93 Solids Height, cm 0.872
Water Content, % 3236 Volume of Solids, crmi 27.53
Wet Mass, g 10021 Volume of Voids, cri 23.40
Dry Mass, g 75.71

Golder Associates




I B CONSOLIDATION TEST
z v em”/s vs PRESSURE (kPa)
I g BH421-2 SA 2
= 1
=)
-l
5
l 2 0.1
. o)
0 L 4
l g 0.01 ——— 5
5
5 0.001
l 3 I 10 100 1000 10000
§ PRESSURE (kPa)
I CONSOLIDATION TEST
mv, m*/kN vs PRESSURE (kPa)
BH 421-2 SA 2
l X 0.01
>
o
g E 0.001 a
R
> g 0.0001
0.00001
I 1 10 100 1000 10000
PRESSURE (kPa)
CONSOLIDATION TEST
HYDRAULIC CONDUCTIVITY vs PRESSURE
BH 421-2 SA 2
2 1.00E-04
l £
v
O
S8 1.00E05
22
I |
E S 1.00E-06 . M
a
% \B\E\B\
I S 1.00B-07
1.00E-08
1 10 100 1000 10000
PRESSURE (kPa)
Project No. 031-116011
' ' Golder Associates



CONSULIDATIONTEST

VOID RATIO VS. LOG PRESSURE FIGURE
(@]
(@]
(@]
S
/
\ \ o
v { m
4 1
74 &
7 T
L T \
Z m jd / =
& m N \\ \K g
Z.
259 I 8 m
M s q —p } Z
ox / 1
m — / 1 M
L 4 ] ~
Th i
o 8 >\
OO
> \ \
11 1 m
! 1
{ ]
| [
& 4
it o ~ — N % = O V)
— — - o o o o P
Project No. 031-116011 OILVY QIOA

Golder Associates




STAGE DEFLECTION (mm)

0.000

0.050

0.100

0.150

0.200

0.250

BOREHOLE 421-2 SAMPLE NUMBER 2

APPLIED PRESSURE = 77.8 kPa

0.00

10.00

20.00

30.00

SQUARE ROOT TIME (MIN)

40.00

50.00

60.00




BOREHOLE 421-2 SAMPLE NUMBER 2

APPLIED PRESSURE = 77.8 kPa

0.00

0.05
N

0.10 —

STAGE DEFLECTION (mm)

0.20
2 —

0.25
0.01 0.1 1 10 100 1000 10000

ELAPSED TIME (min)




' I
t i

BOREHOLE 421-2 SAMPLE NUMBER 2

APPLIED PRESSURE = 310.5 kPa

0.000

0.200

0.400

0.600

STAGE DEFLECTION (mm)

0.800 \

1.000

1.200
0.00 10.00 20.00 30.00 40.00 50.00 60.00

SQUARE ROOT TIME (MIN)




BOREHOLE 421-2 SAMPLE NUMBER 2

APPLIED PRESSURE = 310.5 kPa

0.00

T

0.20 ™

0.40 \

A\
\

0.80 ~

STAGE DEFLECTION (mm)

1.00 —

1.20
0.01 0.1 1 10 100 1000 10000

ELAPSED TIME (min)




SPECIFIC GRAVITY TEST RESULTS
ASTM D 854-00 TEST METHOD A

PROJECT NUMBER 031-116011

PROJECT NAME Thurber / Lab Testing / 19-1423-12
DATE TESTED May, 2003
Borehole Sample Specific
No. No. Gravity
421-2 2 2.75

Note: Test carried out on soil particles <4.75mm using distilled water.

Golder Associates




TABLE 1

SUMMARY OF WATER CONTENT DETERMINATIONS

PROJECT NUMBER 031-116011
PROJECT NAME Thurber / Lab Testing / 19-1423-12
DATE TESTED June, 2003
Water
Borehole  Sample Depth Depth Content Atterberg Limits
" No. No. (ft) (m) (%) LL, PL, PI

421-2 2 20.0-21.7  6.10-6.61 43.3% LL=35.2, PL=21.0, PI=14.2

Golder Associates

Page 1




————GRAINSIZE DISTRIBUTION — FIGURE

Size of openings, inches

U.S.S. Sieve size, meshes/inch
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

ROBINS ROAD



THURBGSD APPENDI!XB(ROBINS).GPJ 10/02/05

ROBINS ROAD
FIGURE B10
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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COBBLE| COARSE FINE COARSE IMEDIUMl FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 42110+1501L23.2 1.83
X 42110+150L23.2 3.35
A 421 10+225 R2.5 3.35 313.85
* 421 10+225 R2.5 4.88 312.32
pate .February 2005 D D Prepd ....HS ...
Project .742-93-00 . Chkd. ...... PJB ...
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ROBINS ROAD
FIGURE B9
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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coBBLE| COARSE FINE COARSE [MEDIUM|  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 42110+050R345 1.83
X 421 10+050 R34.5 4.88
A 421 10+075 L7 1.07
* 421 10+075 L7 4.88
® 421 10+125L8 1.83
o 421 10+125 L8 4.88
pate .February 2005 . D D Prepd ...... HS . ..
Project .742-93-00 . Chkd. ...... PJB.....
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ROBINS ROAD
FIGURE B11
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE | FINE COARSE [ MEDIUM] FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) BH 421-4 1.83 311.36
X BH 421-4 3.35 309.84
A BH 421-4 4.88 308.31
* BH 421-4 6.40 306.79
® BH 421-4 9.45 303.74
o] BH 421-4 10.91 302.28
Date . February 2005 . . D D Prepd ...... HS. ..
Project ../42-93-00 Chkd. ... PJdB ..
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ROBINS ROAD
FIGURE B12
GRAIN SIZE DISTRIBUTION
CLAYEY SILT
Size of openings, inches U.$.S. Sieve size, meshesfinch
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Date .February 2005 . D D Prep'd ...... HS ...
Project .742-93-00 .. Chkd PJB
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ROBINS ROAD
FIGURE B13
GRAIN SIZE DISTRIBUTION
GRAVELLY SAND
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE |MEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® BH 421-4 17.07 296.12
Date .February 2005 . . D D Prep'd ...... HS. .
742-93-00 ... Chkd. .....PJB .
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ROBINS ROAD
ATTERBERG LIMITS TEST RESULTS | o RE B
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ROBINS ROAD

ATTERBERG LIMITS TEST RESULTS | | CURE B1S

THURBALT APPENDIX B(ROBINS).GPJ 10/02/05

SILTY CLAY

60

CH

Cl \\;9

7’
o /

PLASTICITY INDEX
8

10 A
cL
CL-ML yd MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® BH 421-4 3.35 309.84
x BH 421-4 6.40 306.79
A BH 421-4 9.45 303.74
* BH 421-4 10.91 302.28
Date .February 2005 . D D Prep'd ...... HS. . .
Project .742-93-00 . Chkd. ... .PJB .
THURBER




THURBALT APPENDIX B(ROBINS).GPJ 10/02/05

ROBINS ROAD
FIGURE B16
ATTERBERG LIMITS TEST RESULTS
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GRAIN SIZE DISTRIBUTION
Silty Clay, trace sand

FIGURE 5
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OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 031-116011 Sample Number 1
Borehole Number 421-4 Sample Depth, m 6.1-6.6
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 6
Date Started 03-05-15
Date Completed 03-06-03
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, KN/mi 17.68
Sample Diameter, cm 6.37 Dry Unit Weight, kKN/m 12.85
Area, o’ 31.82 Specific Gravity, measured 2.76
Volume, cm’ 60.46 Solids Height, cm 0.902
Water Content, % 3761 Volume of Solids, cm 28.70
Wet Mass, g 109.00 Volume of Voids, ot 31.76
Dry Mass, g 79.21 Degree of Saturation, % 93.8
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height tso ov. mv k
kPa cm Ratio om sec cmd/s m/kN cm/s
0.00 1.900 1.107 1.900
4713 1.889 1.094 1.894 146 5.21E-03 1.25E-03 6.36E-07
9.50 1.882 1.086 1.885 76 9.91E-03 7.13E-04 1.51E07
19.16 1.869 1.072 1.875 85 8.77E-03 6.97E-04 5.99E-07
38.50 1.852 1.053 1.860 146 5.03E-03 4.71E-04 2.32E-07
77.02 1.826 1.024 1.839 60 1.19E-02 3.57E-04 4.17E-07
153.95 1.786 0.980 1.806 76 9.10E-03 2.69E-04 2.40E-07
307.11 1.705 0.890 1.745 135 4.78E-03 2.81E-04 1.32E-07
613.85 1.628 0.805 1.666 113 5.21E-03 1.32E-04 6.73E-08
1230.01 1.551 0.720 1.589 72 7.44E-03 6.56E-05 4.78E-08
2461.85 1.477 0.638 1.514 34 1.43E-02 3.15E-05 4.42E-08
613.85 1.503 0.666 1.490
153.95 1.534 0.701 1.519
38.50 1.571 0.742 1.553
9.50 1.607 0.781 1.589
4.73 1.631 0.808 1.619
Notes:
k caloulated using cv based on tygvalues.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.63 Unit Weight, kN/ni 19.97
Sample Diameter, cm 6.37 Dry Unit Weight, KN/ni 14.97
Area, ot 31.82 Specific Gravity, measured 276
Volume, cnt 51.88 Solids Height, cm 0.902
Water Content, % 33.38 Volume of Solids, cni 28.70
Wet Mass, g 105.65 Volume of Voids, cri 23.18
Dry Mass, g 79.21
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OEDOMETER CONSOLIDATION SUMMARY

g CONSOLIDATION TEST
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BOREHOLE 421-4 SAMPLE NUMBER 1

APPLIED PRESSURE = 77.0 kPa
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BOREHOLE 421-4 SAMPLE NUMBER 1

APPLIED PRESSURE = 77.0 kPa
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BOREHOLE 421-4 SAMPLE NUMBER 1

APPLIED PRESSURE = 307.1 kPa
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BOREHOLE 421-4 SAMPLE NUMBER 1

APPLIED PRESSURE = 307.1 kPa
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GRAIN SIZE DISTRIBUTION FIGURE
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE MEDIUM FINE SILT AND CLAY SIZES
SIZE GRAVEL SIZE SAND SIZE FINE GRAINED
LEGEND
SYMBOL BOREHOLE SAMPLE DEPTH (m)
® 421-4 1 6.3
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TABLE 1

SUMMARY OF WATER CONTENT DETERMINATIONS

PROJECT NUMBER 031-116011

PROJECT NAME Thurber / Lab Testing / 19-1423-12

DATE TESTED June, 2003

Water
Borehole  Sample Depth Depth Content Atterberg Limits
" No. No. (ft) (m) (%) LL, PL, PI
421-4 1 20.0-21.7 6.10-661  37.6% LL=38.0, PL=21.9, PI=16.1
Golder Associates

Page 1




SPECIFIC GRAVITY TEST RESULTS
ASTM D 854-00 TEST METHOD A

PROJECT NUMBER 031-116011

PROJECT NAME Thurber / Lab Testing / 19-1423-12
DATE TESTED May, 2003
Borehole Sample Specific
No. No. Gravity
421-4 1 2.76

Note: Test carried out on soil particles <4.75mm using distilled water.

Golder Associates




Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14-+600
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THURBGSD APPENDIX B(RAMP WEST).GPJ 10/02/05

E-S RAMP
FIGURE B17
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 E-S14+525CL 3.35
X 421 E-S 14+550 R23.2 2.59
A 421 E-S 14+550 R23.2 4.88
*x 421 E-S14+575CL 244
® 421 E-S14+575CL 4.88
& 421 E-S14+6125CL 2.55
Date .February 2005 . . D D Prepd ...... HS. . .
Project .742-93-00 . Chkd. ...... PJB. . .

THURBER
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W-S RAMP
FIGURE B18
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 W-S 14+512.5CL 3.35
X 421 W-S 14+537.5 R19 2.59
A 421 W-S 14+537.5 R19 7.92
pate .February 2005 . D D Prepd ...... HS .
Project .742-93-00 . Chkd. ...... PJB

THURBER
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NEW RAMP FIGURE B19
GRAIN SIZE DISTRIBUTION
SILTY CLAY AND CLAYEY SILT
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
cossLe| COARsE FINE COARSE IMEDIUMI FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH(m)  ELEV.(m)
° 24-6 4.88 308.23
x 24-6 9.45 303.66
A 24-6 ‘ 12.5 300.61
* 421 N-EW 14+075 R18 2.59
© 421 N-EW 14+100CL 2.59
o 421 N-EW 14+100 CL 4.88
Date .February 2005 D D Prep'd ...... HS ...
Project ..742-93-00 Chkd. ...... PJB. ...
THURBER
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PLASTICITY INDEX

THURBER

E-S RAMP
FIGURE B20
ATTERBERG LIMITS TEST RESULTS
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SYMBOL BH DEPTH (m) ELEV. (m)
® 421E-S14+525CL 3.35
@ 421 E-S 14+550 R23.2 2.59
A 421 E-S 14+550 R23.2 4.88
* 421 E-S14+575CL 2.44
© 421 E-S14+575CL 4.88
O 421 E-S 14+612.5CL 2.55
February 20095. D D Prep'd ...... HS. ...
.742-93-00 . Chkd. .....PJB .
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PLASTICITY INDEX

W-S RAMP
FIGURE B21
ATTERBERG LIMITS TEST RESULTS
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@421 W-S 14+537.5 R19 2.59
A 421 W-S 14+537.5 R19 7.92
.February 2005 .. D D Prep'd ...... HS.. ..
.742-93-00 . Chkd. ... PJB

THURBER
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"ATTERBERG LIMITS TEST RESULTS

N-EW RAMP

FIGURE B22

PLASTICITY INDEX

SILTY CLAY AND CLAYEY SILT
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SYMBOL BH DEPTH (m) ELEV. (m)
® 24-6 4.88 308.23
X 24-6 9.45 303.66
A 24-6 12.5 300.61
* 421 N-EW 14+075 R18 2.59
© 421 N-EW 14+100CL 2.44
.February 2005 . D D Prepd ...... HS.. ..
.742-93-00 Chkd. .....PJB .
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‘Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

RAMPS EAST OF HWY11
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THURBGSD APPENDIX B(RAMP EAST).GPJ 10/02/05

S-EW RAMP
FIGURE B23
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 24-4 1.83 313.48
X421 S-EW 14+187.56 CL 2.59
421 S-EW 14+212.5 L.20.588.35
* 421 S-EW 14+239.5 CL 1.83
Date .February 2005 D D Prep'd ...... HS. ..
Project .742-93-00 . Chkd. ... .PJB_ .

THURBER
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W-N RAMP
FIGURE B24
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE [mEDUM|  Fine SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 W-N 13+700 R1.5 2.59
X421 W-N 13+725 R21.8 1.83
A 421 W-N13+800CL 1.83
pate .February 2005 . . D D Prep'd ...... HS.. ..
Project ..742-93-00 . Chkd. .....PJB .
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W-N RAMP
FIGURE B25
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE lMEDIUMr FINE SILT and CLAY
SIiZe GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 W-N 13+700 R1.5 7.92
X421 W-N 13+725 R21.8 7.92
A 421 W-N13+750CL 6.40
* 421 W-N 13+800 CL 4.88
Date .February 2005 . [:I D Prep'd ...... HS ...
Project .742-93-00 . Chkd. ...... PJB ...

THURBER
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E-N RAMP
FIGURE B26
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
coBsLE| CoARsE FINE COARSE IMEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421 E-N13+754CL 2.59
X 421 E-N13+754CL 3.35
Date .February 2005 . D D Prep'd ...... HS. ..
Project .742-93-00 Chkd. .....PJB .

THURBER
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VALLEY VIEW ROAD

FIGURE B27
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMI FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 421VV10+075120 1.83
X 421VV10+075L20 3.35
Date . February 2005 . D D Prep'd ...... HS.....
Project .742-93-00 . Chkd. .....PJB .

THURBER
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S-EW RAMP
ATTERBERG LIMITS TEST RESULTS | | ¢URE B28
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@21 S-EW 14+212.5L20.%5.40
A 421 S-EW 14+239.5 CL 2.59

pate .February 2005 D D Prep'd ...... HS. ..

THURBER
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PLASTICITY INDEX

W-N RAMP
FIGURE B29
ATTERBERG LIMITS TEST RESULTS
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February 2005...... Prep'd ...... HS. .
.742-93-00. D D Chkd. ... .PJB .
THURBER
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E-N RAMP

PLASTICITY INDEX

FIGURE B30
ATTERBERG LIMITS TEST RESULTS
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Feb 2005 HS
February 2000 Prepd .....Ho. .
.142-93-00 . [———I D Chkd. .....PJdB ..
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VALLEY VIEW ROAD

ATTERBERG LIMITS TEST RESULTS | ' 'GURE B3!

THURBALT APPENDIX B(RAMP EAST).GPJ 10/02/05
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Date .February 2005 . D D Prepd ...... HS.. ..
Project .742-93-00 . Chkd. ...... PJB .
THURBER
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600

HWY11 MAINLINE
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HWY 11 MAINLINE
FIGURE B32
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
6" 4l 3 T 1" 3 T3 3 4 810 18 30 40 5060 100 200
1m L 1 m L. L 14 ?‘ 1 1 lﬁ_L - t:#~
\ A
90
\ i
I B
70 i WV
z s ’
E o0
14
-
o 50 %'___ |
= N
i w ; \
: ™\
¢ \
30 \%
. N
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE [MEDIUMl FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 24-1 10.97 303.80
b 4 24-1 21.34 293.43
A 24-2 3.35 308.95
* 24-5 1.83 312.59
® 24-7 1.83 311.63
pate .February 2005 . D D Prepd .....HS . .
Project .755-93-01. .. Chkd. .......] PJ.....

THURBER




HWY 11- BERNARD CREEK BRIDGE

THURBGSD 99SBERNARD.GPJ 10/02/05

. FIGURE B33
GRAIN SIZE DISTRIBUTION
SILT AND SAND
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 99S-1 3.35 309.25
b 4 99S-1 6.40 306.20
A 998-2 4.88 307.32
* 99S8-5 6.40 305.80
® 99S-6 1.83 311.07
o] 99S-6 4.88 308.02
Date .February 2005 . D D Prep'd ...... HS.. .
Project ../96-93-01 . Chkd. .....PJB .
THURBER




THURBGSD 99NBERNARD-1&24-.GPJ 25/02/05

Hwy 11 Four Laning

GRAIN SIZE DISTRIBUTION

FIGURE B34
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Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM [ Fne SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH(m)  ELEV.(m)
o 99N-2 2.29 309.45
X 998-2 7.77 304 .43
A 99S-5 3.35 308.85
pate February 2005 . D D Prep'd ...... HS ...
755-93-01 Chkd PJB

THURBER
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HWY 11- BERNARD CREEK BRIDGE

FIGURE B35
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE | FiNE COARSE |MEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 99S-2 12.50 299.70
D 4 99S-2 21.03 291.17
A 99S8-5 15.54 296.66
* 99S-5 24.08 288.12
Date .February 2005 D D Prepd ... HS .
Project ..796-93-01 . Chkd. .....PJB ..

THURBER
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Hwy 11 Four Laning

FIGURE B36
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshesfnch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUMI FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 99N-1 3.35 308.86
b d 99N-2 6.10 305.64
A 99N-2 7.62 304.11
* 99N-5 2.59 309.13
® 99N-6 3.35 308.84
Lo 99N-6 7.92 304.27
Date February 2005 . D D Prepd .....HS . .
Project .795-93-01 . Chkd PJB

THURBER
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Hwy 11 Four Laning

FIGURE B36a
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE| COARSE | FINE COARSE | MEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 99N-2 12.19 299.54
X 99N-2 19.81 291.92
A 99N-5 11.73 299.99
pate . February 2005 . . D D Prepd ... HS. .
Project .759-93-01 . Chkd. ...... PJB ...

THURBER
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HWY 11- BERNARD CREEK BRIDGE
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FIGURE B37
GRAIN SIZE DISTRIBUTION
CLAYEY SILT
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE l MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED

SYMBOL BH DEPTH (m) ELEV. (m)
® 99S-2 30.18 282.02

[

.......................... Z:I D Prepd .....HS ..
756-93-01 Chkd PJB

THURBER
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HWY 11 MAINLINE

PLASTICITY INDEX

FIGURE B38
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl \\?'
30 7
CL
» /
X /
hod
10 LY
CcL ®
CL-ML ) MI-Ol MH-OH
ML OL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 24-1 6.40 308.37
X 24-1 10.97 303.80
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Lo 24-2 6.40 305.90
.February 2005 .. . D D Prepd ...... HS.. ..
.755-93-01... Chkd. ... .PJB .
THURBER
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HWY 11 MAINLINE

PLASTICITY INDEX

FIGURE B39
ATTERBERG LIMITS TEST RESULTS
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February 2005, Prep'd ...... HS. ..
155-93-01 . D D Chkd. ...... PJB. ...
THURBER




Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS | 'GURE B40

THURBALT 99SBERNARD.GPJ 24/02/05

SILT AND SAND (SELECTED CONESIVE SEAMS)
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X 99S.2 6.48 305.72
A 99S-5 6.40 305.80
.February 2005 . D D Prep'd ... HS....
Project ..756-93-01 Chkd. ... .PJB .
THURBER
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Hwy 11 Four Laning

PLASTICITY INDEX

FIGURE B41
ATTERBERG LIMITS TEST RESULTS
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A 99S-5 15.54 296.66
* 99S-5 24.08 288.12
.February 2005 . D D Prep'd ...... HS .
.756-93-01 . Chkd PJB
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Hwy 11 Four Laning

PLASTICITY INDEX

FIGURE B42
ATTERBERG LIMITS TEST RESULTS
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b4 99N-2 12.19 299.54
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) 99N-5 11.73 299.99
_February 2005 . D D Prepd ...... HS. ...
.755-93-01 Chkd. ... PJB .
THURBER




OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number ST#1
Borehole Number 24-1 Sample Depth, m 6.1-6.7
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 9
Date Started 10/20/2004
Date Completed 11/03/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.92 Unit Weight, kN/m® 18.71
Sample Diameter, cm 6.34 Dry Unit Weight, kN/m® 14.03
Area, e 31.52 Specific Gravity, measured 2.74
Volume, cm’® 60.36 Solids Height, cm 1.000
Water Content, % 33.40 Volume of Solids, cnf 31.51
Wet Mass, g 115.18 Volume of Voids, cnf 28.85
Dry Mass, g 86.34 Degree of Saturation, % 100.0
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height too cv. mv k
kPa cm Ratio cm sec cmls mfkN cmfs
0.00 1.915 0.916 1.915
487 1.884 0.885 1.900 443 1.73E-03 3.32E-03 5.62E-07
9.55 1.876 0.877 1.880 218 3.44E-03 8.93E-04 3.01E-07
19.50 1.862 0.863 1.869 135 5.49€-03 7.35E-04 3.95E-07
38.82 1.844 0.845 1.853 60 1.21E-02 4.87E-04 5.78E-07
77.80 1.818 0.819 1.831 60 1.18E-02 3.48E-04 4.04E-07
155.39 1.773 0.773 1.796 76 8.99E-03 3.03E-04 2.67E-07
310.39 1.706 0.706 1.740 124 5.17E-03 2.26E-04 1.14E-07
620.05 1.640 0.640 1.673 60 9.89E-03 1.11E-04 1.08E-07
1241.68 1.579 0.579 1.610 46 1.19E-02 5.12E-05 6.00E-08
2484.38 1.513 0.513 1.546 46 1.10E-02 2.77E-05 2.99E-08
1241.68 1.525 0.525 1.519
310.39 1.549 0.549 1.537
77.80 1.578 0.578 1.564
19.50 1.605 0.605 1.592
4.87 1.634 0.634 1.620
Notes:
k calculated using cv based ong, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.63 Unit Weight, kN/m® 20.80
Sample Diameter, cm 6.34 Dry Unit Weight, kN/m® 16.44
Area, cm? 31.52 Specific Gravity, measured 2.74
Volume, cim® 51.50 Solids Height, cm 1.000
Water Content, % 26.50 Volume of Solids, cn? 31.51
Wet Mass, g 109.22 Volume of Voids, cn? 19.99
Dry Mass, g 86.34
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OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST
CV cm’ls VS PRESSURE (kPa)

Project No. 04-1116-100
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CONSOLIDATION TEST

VOID RATIO VS. LOG PRESSURE FIGURE
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BOREHOLE 24-1 SAMPLE NUMBER ST#1:

APPLIED PRESSURE = 155.4 kPa
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GRAIN SIZE DISTRIBUTION FIGURE
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OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number ST#2
Borehole Number 24-1 Sample Depth, m 15.2-15.8
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 6
Date Started 10/20/2004
Date Completed 11/01/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 16.61
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 10.69
Area, cm? 31.67 Specific Gravity, measured 276
Volume, cnt® 60.17 Solids Height, cm 0.750
Water Content, % 55.44 Volume of Solids, cn? 23.76
Wet Mass, g 101.94 Volume of Voids, cnf 36.41
Dry Mass, g 65.58 Degree of Saturation, % 99.9
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height too cv. mv k
kPa cm Ratio cm sec cm?/s mikN cm/s
0.00 1.900 1.532 1.900
4.75 1.892 1.522 1.896 146 5.22E-03 8.86E-04 4.53E-07
9.54 1.887 1.515 1.890 103 7.35E-03 5.49E-04 3.96E-07
19.25 1.877 1.502 1.882 124 6.06E-03 5.42E-04 3.22E-07
38.68 1.863 1.483 1.870 56 1.32E-02 3.79E-04 4.92E-07
77.38 1.843 1.456 1.853 53 1.37E-02 2.72E-04 3.66E-07
154.68 1.814 1.418 1.829 60 1.18E-02 1.97E-04 2.29€-07
309.73 1.660 1.212 1.737 158 4.05E-03 5.23E-04 2.07E-07
618.86 1.522 1.029 1.591 165 3.25E-03 2.35E-04 7.49E-08
1236.93 1.419 0.891 1.471 124 3.70E-03 8.77E-05 3.18E-08
247253 1.326 0.767 1.373 76 5.25E-03 3.96E-05 2.04E-08
1236.93 1.337 0.782 1.332
309.73 1.360 0.813 1.349
77.38 1.397 0.862 1.379
19.25 1.432 0.909 1.415
475 1.468 0.957 1.450
Notes:
k calculated using cv based ond, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.47 Unit Weight, kN/m® 19.23
Sample Diameter, cm 6.35 Dry Unit Weight, kN/r® 13.83
Area, o 31.67 Specific Gravity, measured 2,76
Volume, cr® 46.49 Solids Height, cm 0.750
Water Content, % 39.04 Volume of Solids, cni 23.76
Wet Mass, g 91.18 Volume of Voids, en? 2273
Dry Mass, g9 65.58
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OEDOMETER CONSOLIDATION SUMMARY

Project No. 04-1116-100

Prepared By: LFG

CONSOLIDATION TEST
CV cm?ls VS PRESSURE (kPa)
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CONSOLIDATION TEST

VOID RATIO VS. LOG PRESSURE FIGURE
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BOREHOLE 24-1 SAMPLE NUMBER ST#2

APPLIED PRESSURE = 154.7 kPa
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GRAIN SIZE DISTRIBUTION

FIGURE

0.0001

Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4%" 3" 1%" 1°3/4"1/2"3/8" 3 4 810 16 20 30 40 5060 100 200
00— T e e T e
e : [ | I~
] 1 : | ! e
itinEN | AN
90[-— i \
| [N “ } | .\
80 \\
70 i \.\
pd Vo
< N
.
- 60 T
@ jHEnN
LL’ N
Z i
LT- 50 "j } i
E . 4
z E | i \
B a0l i ope
a ;
w !
o !
30} — ; ‘
20| - e
H [ ]
H ‘ i g
AR
10— : !
P
NI ;
000 10 1 0.1 0.01 0.001
GRAIN SIZE, mm
COBBLE} COARSE : FINE COARSE MEDIUM FINE SILT AND CLAY SIZES
SIZE GRAVEL SIZE SAND SIZE FINE GRAINED
LEGEND
SYMBOL BOREHOLE SAMPLE DEPTH (m)
° 24-1 ST#2 15.2-15.9

Date 11/2/2004
Project 04-1116-100

Golder Associates

Prepared by L
Checked by

A




OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number ST#1
Borehole Number 244 Sample Depth, m 6.1-6.7
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 5
Date Started 10/12/2004
Date Completed 10/24/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.9 Unit Weight, kN/m® 18.50
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 13.67
Area, crm? 31.65 Specific Gravity, measured 275
Volume, cm® 60.45 Solids Height, cm 0.968
Water Content, % 35.30 Volume of Solids, cnf 30.65
Wet Mass, g 114.03 Volume of Voids, cn? 29.80
Dry Mass, g 84.28 Degree of Saturation, % 99.8
TEST COMPUTATIONS
Corr. Average .
Pressure Height Void Height teo cv. mv k
kPa cm Ratio cm sec cm’/s m2/kN cm/s
0.00 1.910 0.972 1.910
4.70 1.868 0.929 1.889 540 1.40E-03 4.68E-03 6.42E-07
9.54 1.856 0.917 1.862 141 5.21E-03 1.30E-03 6.63E-07
19.29 1.839 0.899 1.848 124 5.84E-03 9.13E-04 5.22E-07
38.71 1.817 0.876 1.828 89 7.96E-03 5.93E-04 4.63E-07
77.44 1.788 0.846 1.803 46 1.50E-02 3.92E-04 5.75E-07
154.67 1.751 0.808 1.770 46 1.44E-02 2.51E-04 3.55E-07
309.36 1.711 0.767 1.731 40 1.59E-02 1.35E-04 2.11E-07
618.24 1.667 0.722 1.689 32 1.89E-02 7.46E-05 1.38E-07
1236.92 1.620 0.673 1.644 28 2.05E-02 3.98E-05 7.97E-08
2475.31 1.570 0.621 1.595 40 1.35E-02 2.11E-05 2.79E-08
1236.92 1.579 0.631 1.575
309.36 1.602 0.654 1.591
77.44 1.629 0.682 1.616
19.29 1.655 0.709 1.642
4.70 1.681 0.736 1.668
Notes:
k calculated using cv based ond, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.68 Unit Weight, kN/m® 19.75
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m’ 15.54
Area, cm’ 31.65 Specific Gravity, measured 2.75
Volume, cn® 53.20 Solids Height, cm 0.968
Water Content, % 2716 Volume of Solids, cnt 30.65
Wet Mass, g 107.17 Volume of Voids, cnf 2256
Dry Mass, g 84.28
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OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV em’/s VS PRESSURE (kPa)
BH243 ST#

Project No. 04-1116-100
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1 i
&
E
65 o1
- =2
g e e
L 9 g8
G g 00 E—C——
c 8
(o]
3 g 0.001
]
(&)
0.0001
1 10 100 1000 10000
PRESSURE (kPa)
CONSOLIDATION TEST
MV m% kN vs PRESSURE (kPa)
BH24y sT#1.
0.1
=
5 0.01
wq
=9 2 G\E
6‘ w g 0.001 \
>a
g \E\B\
o 0.0001 \E\\‘B\E
0.00001
1 10 100 1000 10000
PRESSURE (kPa)
CONSOLIDATION TEST
HYDRAULIC CONDUCTIVITY vs PRESSURE
BH 247 ST#1
® 1.00E-04
E
7}
© - 1.00E-05
22
23>
S £ 1.00E-06 .
oo s 5 B8
za \e\“\s\
S 1.00E-07
(o]
(&
1.00E-08
1.00E-09
1 10 100 1000 10000

PRESSURE (kPa)

Golder Associates

Checkey By: MM|




CONSOLIDATION TEST
VOID RATIO VS. LOG PRESSURE FIGURE
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BOREHOLE 24-32 SAMPLE NUMBER ST#1

APPLIED PRESSURE = 154.7 kPa
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GRAIN SIZE DISTRIBUTION FIGURE
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OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-100 Sample Number ST#2
Borehole Number 24-2 Sample Depth, m 10.7-11.3
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 7
Date Started 10/21/2004
Date Completed 11/02/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 17.22
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 11.65
Area, om? 31.65 Specific Gravity, measured 276
Volume, cm’ 60.13 Solids Height, cm 0.818
Water Content, % 47.83 Volume of Solids, cn? 25.88
Wet Mass, g 105.58 Volume of Voids, cn? 34.26
Dry Mass, g 71.42 Degree of Saturation, % 99.7
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height too cv. mv k
kPa cm Ratio cm sec cmils m2/kN cmls
0.00 1.900 1.324 1.900
4.83 1.894 1.317 1.897 13 5.87E-02 6.54E-04 3.76E-06
9.46 1.888 1.309 1.891 28 2.71E-02 6.82E-04 1.81E-06
19.51 1.877 1.296 1.883 46 1.63E-02 5.76E-04 9.22E-07
38.91 1.865 1.281 1.871 43 1.73E-02 3.26E-04 5.51E-07
77.57 1.845 1.257 1.855 19 3.84E-02 2.72E-04 1.02E-06
154.88 1.787 1.186 1.816 23 3.04E-02 3.95E-04 1.18E-06
309.92 1.660 1.030 1.724 124 5.08E-03 4.31E-04 2.15E-07
620.07 1.573 0.924 1.617 46 1.20E-02 1.48E-04 1.74E-07
1238.91 1.495 0.828 1.534 40 1.25E-02 6.63E-05 8.11E-08
2477.08 1.417 0.733 1.456 46 9.77E-03 3.32E-05 3.17E-08
1238.91 1.429 0.748 1.423
309.92 1.454 0.778 1.442
77.57 1.485 0.816 1.470
19.51 1.518 0.857 1.502
483 1.555 0.902 1.537
Notes:
k calculated using cv based on4, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.56 Unit Weight, kN/m® 19.05
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 14.23
Area, crm® 31.65 Specific Gravity, measured 276
Volume, cnt® 49.21 Solids Height, cm 0.818
Water Content, % 33.84 Volume of Solids, cnf 25.88
Wet Mass, g 95.59 Volume of Voids, cnf 23.34
Dry Mass, g 71.42
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OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV cm’ls VS PRESSURE (kPa)
BH24-2 sT#2

Project No. 04-1116-100
Prepared By: LFG
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CONSOLIDATION TEST

VOID RATIO VS. LOG PRESSURE FIGURE
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BOREHOLE 24-2 SAMPLE NUMBER ST#2

APPLIED PRESSURE = 154.9 kPa
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GRAIN SIZE

DISTRIBUTION FIGURE
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TABLE 1

SUMMARY OF WATER CONTENT DETERMINATIONS

PROJECT NUMBER 04-1116-100

PROJECT NAME Thurber / Lab Testing / 19-1423-24
DATE TESTED October, 2004
Water
Borehole  Sample Depth Depth Content Atterberg Limits

No. No. (ft) (m) (%) LL, PL, PI
24-3 TWi#1 30.0-32.0 9.14-9.75 46.6% LL=32.9, PL=21.2, PI=11.7.
24-3 TWi#2 65.0-67.0 19.81-20.42 38.2% LL=32.5, PL=20.5, PI=12.0 }F—
24-3 TW#3  100.0-102.0 30.48-31.09 57.2% LL=50.9; PL=23 .4, P|=27.5
24-3, ST#1 20.0-22.0 6.10-6.71 35.3% LL=34.0, PL=22.1, PI=11.9
24-1 ST#2 50.0-62.0 15.24-15.85 55.4% LL=56.4, PL=23.9, PI=32.5
24-1 ST#1 20.0-22.0 6.10-6.71 36.7% LL=33.1, PL=22.1, PI=11.0
24-2 ST#H2 35.0-37.0 10.67-11.28 47.8% LL=32.9, PL=22.0, PI=10.9

Golder Associates

Page 1
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SPECIFIC GRAVITY TEST RESULTS
ASTM D 854-00 TEST METHOD A

PROJECT NUMBER 04-1116-100

PROJECT NAME Thurber / Lab Testing / 19-1423-24
DATE TESTED October, 2004
Borehole Sample Specific
No. No. Gravity
24-3 TWHA1 2.75
24-3 TWi#2 2.78
24-3 TWi#3 2.78
243 ST#1: 2.75
24-1 ST#2 2.76
241 ST#1 2.74
24-2 ST#2 2.76

Note: Test carried out on soil particles <4.75mm using distilled water.

Golder Associates

Black Creek Rd.
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OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-019 Sample Number ST#2
Borehole Number 99S-2 Sample Depth, m 17.7-18.3
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 5
Date Started 3/04/2004
Date Completed 3/17/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.91 Unit Weight, kN/m® - 16.70
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 10.71
Area, cm? 31.65 Specific Gravity, measured 2.81
Volume, cn® 60.45 Solids Height, cm 0.742
Water Content, % 55.92 Volume of Solids, cnf 23.49
Wet Mass, g 102.92 Volume of Voids, cnf 36.96
Dry Mass, g 66.01 Degree of Saturation, % 99.9
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height too cV. mv k
kPa cm Ratio cm sec cm?ls m?/kN cm/s
0.00 1.910 1.573 1.910
470 1.895 1.553 1.903 113 6.79E-03 1.67E-03 -1.11E-06
954 1.888 1.544 1.892 119 6.37E-03 7.58E-04 4.73E-07
19.29 1.876 1.528 1.882 103 7.29E-03 6.44E-04 4.60E-07
38.71 1.860 1.506 1.868 85 8.70E-03 4.31E-04 3.68E-07
77.44 1.837 1.475 1.849 60 1.21E-02 3.11E-04 3.68E-07
154.52 1.797 1.421 1.817 94 7.45E-03 2.72E-04 1.98E-07
309.92 1.689 1.276 1.743 124 5.19E-03 3.64E-04 1.85E-07
619.04 1.483 0.998 1.586 696 7.66E-04 3.49E-04 2.62E-08
1236.79 1.363 0.836 1.423 338 1.27E-03 1.02E-04 1.27E-08
2474.94 1.264 0.703 1.314 171 2.14E-03 4.19E-05 8.78E-09
1236.79 1.273 0.715 1.269
309.92 1.315 0.771 1.294
154.52 1.340 0.805 1.327
38.71 1.401 0.888 1.371
9.54 1.475 0.987 1.438
470 1.486 1.002 1.481
Notes:
k calculated using cv based ond, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.49 Unit Weight, kN/m® 19.43
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 13.76
Area, cm? 31.65 Specific Gravity, measured 2.81
Volume, cnt® 47.03 Solids Height, cm 0.742
Water Content, % 41.18 Volume of Solids, cn? 23.49
Wet Mass, g 93.19 Volume of Voids, (:rr?1 23.54
Dry Mass, g 66.01

Golder Associates




OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV em?ls VS PRESSURE (kPa)
BH99S-2 ST#2

Project No. 04-1116-019

PRESSURE (kPa)

Golder Associates
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BOREHOLE 99S-2 ST#2

APPLIED PRESSURE = 154.52 kPa
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BOREHOLE 99S-2 ST#2

APPLIED PRESSURE = 154.52 kPa
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GRAIN SIZE DISTRIBUTION FIGURE

Size of openings, inches U.S.S. Sieve size, meshes/inch
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SYMBOL BOREHOLE SAMPLE DEPTH (m)
. 998-2 ST#2 17.7-18.3
Project 04-1116-019 Golder Associates




OEDOMETER CONSOLIDATION SUMMARY

SAMPLE IDENTIFICATION

Project Number 04-1116-019 Sample Number ST#2
Borehole Number 99S-5 Sample Depth, m 16.8-17.4
TEST CONDITIONS
Test Type Standard Load Duration, hr 24-48
Oedometer Number 6
Date Started 3/04/2004
Date Completed 3/17/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.91 Unit Weight, kN/m® 17.77
Sample Diameter, cm 6.36 Dry Unit Weight, kN/m® 12.54
Area, e 31.79 Specific Gravity, measured 277
Volume, cn?® 60.72 Solids Height, cm 0.882
Water Content, % 41.62 Volume of Solids, cn? 28.04
Wet Mass, g 110.00 Volume of Voids, cn? 32.68
Dry Mass, g 77.67 Degree of Saturation, % 98.9
TEST COMPUTATIONS
Corr. Average
Pressure Height Void Height tao cv. mv k
kPa cm Ratio cm sec cm?ls m2kN cm/s
0.00 1.910 1.165 1.910
470 1.802 1.156 1.906 124 6.21E-03 8.91E-04 5.42E-07
9.55 1.894 1.147 1.898 60 1.27E-02 8.64E-04 1.08E-06
19.30 1.882 1.134 1.888 76 9.94E-03 6.44E-04 6.28E-07
38.70 1.865 1.114 1.874 53 1.40E-02 4.59E-04 6.31E-07
77.43 1.841 1.087 1.853 53 1.37E-02 3.24E-04 4 .37€E-07
154.78 1.799 1.040 1.820 60 1.17E-02 2.84E-04 3.26E-07
309.24 1.718 0.948 1.759 72 9.11E-03 2.75E-04 2.45E-07
618.72 1.637 0.856 1.678 68 8.77E-03 1.37E-04 1.18E-07
123712 1.566 0.775 1.602 53 1.03E-02 6.01E-05 6.04E-08
2476.10 1.492 0.692 1.529 49 1.01E-02 3.13E-05 3.10E-08
1237.12 1.506 0.707 1.499
309.24 1.524 0.728 1.515
154.78 1.635 0.740 1.530
38.70 1.561 0.770 1.548
9.55 1.593 0.806 1577
4.76 1.615 0.831 1.604
Notes:
k calculated using cv based ond, values.
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.62 Unit Weight, kN/m® 19.49
Sample Diameter, cm 6.36 Dry Unit Weight, kN/m® 14.84
Area, cm’ 31.79 Specific Gravity, measured 277
Volume, cm’ 51.34 Solids Height, cm 0.882
Water Content, % 31.36 Volume of Solids, ent 28.04
Wet Mass, g 102.03 Volume of Voids, ot 23.30
Dry Mass, g 77.67

Golder Associates




OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST

CV cm?s VS PRESSURE (kPa)
BH99S-5 ST#2

Project No. 04-1116-019

Golder Associates
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BOREHOLE 99S-5 ST#2

APPLIED PRESSURE = 154.78 kPa
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GRAIN SIZE DISTRIBUTION FIGURE

Size of openings, inches

G" 4%" 3" 1%" 1°3/4*1/2°3/8" 3 4
H ; H

U.S.S. Sieve size, meshes/finch
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SPECIFIC GRAVITY TEST RESULTS'
ASTM D 854-00 TEST METHOD A

PROJECT NUMBER 04-1116-019

PROJECT NAME Thurber / Lab Testing / 19-1423-12
DATE TESTED March, 2004
Borehole Sample Specific
No. No. Gravity
99S-2 ST#2 2.81
99S-5 ST#2 2.77

Note: Test carried out on soil particles <4.75mm using distilled water.

Golder Associates



TABLE 1

SUMMARY OF WATER CONTENT DETERMINATIONS

PROJECT NUMBER 04-1116-019
PROJECT NAME Thurber / Lab Testing / 19-1423-12

DATE TESTED March, 2004
Water
Borehole  Sample Depth Depth Content Atterberg Limits
No. No. (ft) (m) (%) LL, PL, PI

99S-2 ST#2  58.0-60.0 17.68-18.29 55.9% LL=45.1, PL=25.0, PI=20.1
99S-5 ST#2  55.0-57.0 16.76-17.37 41.6% LL=33.7, PL=23.5, PI=10.2

Golder Associates
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600
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Robins Road/Black Creek Road I/C Underpass, Approach Embankments and Ramps
Highway 11 Embankments — Sta.13+260 to 14+600
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Thurber Engineering
CPTU Project- Robins Road / Black Creek Road Interchange
Highway 11, Burk’s Falls to South River, ON

Triaxial Geophones
or Accelerometer

(Vp & Vs)

Inclinometer (1)

Thermistor (T)

Friction Sleeve (Fg)

Load Cells

Pore Pressure

Porous Filter Transducer (U)

Element
Cone Tip (Q¢)

Figure 1 — Typical Cone Penetrometer

ConeTec Investigations Limited



Thurber Engineering
CPTU Project- Robins Road / Black Creek Road Interchange
Highway 11, Burk’s Falls to South River, ON

2.2 PORE PRESSURE DISSIPATION TESTS

When cone penetration is stopped, the piezo cone essentially becomes a piezometer.
While stopped, pore water pressures are automatically recorded at five-second intervals
and the readings are stored in a dissipation file (.ppd). Dissipation data can then be plotted
onto a dissipation curve consisting of pore water pressure (U) verses time (t). The shapes
of dissipation curves are very useful in evaluating soil type, drainage and in situ static water
level. A list of dissipation tests and depths in which they were performed can be found in
Table 2.

A flat curve that stabilizes quickly (i.e. less than 30 seconds) is typical of a free draining
sand. In this case, the final measured pore water pressure is the static in situ water
pressure.

Soils that generate excess dynamic pore water pressure during penetration will dissipate
this excess pressure when penetration stops. The shape of the dissipation curve and the
time of dissipation can be used to estimate Ch, the coefficient of consolidation that can in
turn be used to calculate K, the horizontal permeability.

Figure 2 shows some idealized shapes of various pore water pressure dissipation curves.

The reader is referred Robertson et. al., 1990 to reference dissipation test data analytical
techniques.

ConeTec Investigations Limited 6



Thurber Engineering
CPTU Project— Robins Road / Black Creek Road Interchange
Highway 11, Burk’s Falls to South River, ON

Estimation of Ground Water Table
from CPT Dissipation Tests

Dissipation of Pore Pressure (u) in NC Clay

~

Up - equifibrium pore pressure

time

Dissipation of Pore Pressure (u) in Sand

Ug - equilibrium pore pressure

time

Dissipation of Pore Pressure (u} in Dense Sand,

v Ditative St and Healy OC Clay
v ">~ Pore Pressure (u) e
measured here
Deone - Depth of Cone " R
Dwater - Depth to Water Table 0 : —
Hwater - Head of Water

Water Table Calculation

Dwater = Dcone - Hwater

where Hyater = Ue (depth units)

Useful Conversion Factors:  1psi=0.704m = 2.31 feet (water)
1tsf = 0.958 bar = 13.9 psi
1m =3.28 feet

FIGURE 2 - TYPICAL DISSIPATION TESTS
ConeTec Investigations Limited



Thurber Engineering
CPTU Project- Robins Road / Black Creek Road Interchange
Highway 11, Burk’s Falls to South River, ON

3.0 CONE PENETRATION TEST DATA AND INTERPRETATION

31  ANALYSIS OF PIEZOCONE DATA - GENERAL

A total of eight CPTU soundings at eight locations, involving 184.84 meters of testing, were
completed.

The interpretation of cone data is based on the relationship between cone bearing, Qc,
sleeve friction, Fs, and penetration pore water pressure, U. The friction ratio, Rf , (sleeve
friction divided by cone bearing) is a calculated parameter which is used to infer soil
behavior type. Generally, saturated cohesive soils have low tip resistance, high friction
ratios and generate large excess pore water pressures. Cohesionless soils have higher tip
resistances, lower friction ratios and do not generate significant excess pore water
pressure.

The interpretation of soils encountered on this project was carried out using correlations
developed by Robertson et al., 1986. It should be noted that it is not always possible to
clearly identify a soil type based on Qc, Fs and Ut. Occasionally soils will fall within
different soil categories on the classification charts. In these situations, experience and
judgment and an assessment of the pore pressure dissipation data should be used to infer
the soil behavior type. Computer tabulations of the interpreted soil types along with certain
other geotechnical parameters for each cone hole is presented in Appendix C.

Each of the parameters measured in the sounding is discussed briefly below. A detailed
explanation of CPTU testing and interpretation of the resuits can be found in "Guidelines for
Geotechnical Design Using CPT and CPTU" by P. K. Robertson and R. G. Campanella,
listed in the references.

TIP RESISTANCE (Qc): The resistance to penetration, measured at the cone tip, provides
an accurate profile of subsurface strata. The recorded tip resistance is a composite of the
penetration resistance of the soils located five to ten cone diameters (7 to 14 inches) in
front of and behind the tip. The actual resistance "sensed" by the tip depends on the soil
properties and on the relative stiffness of the layers encountered. Tip resistance is often
corrected for pore pressure effects when testing in soft saturated cohesive soils.

For this project the correction was made and the tip resistance shown, Q: is the corrected
tip resistance.

The correction used is: Qi = Q¢ + (1+a)U
Where: Q= comected tip resistance
Q.= measured tip resistance
a = pet area ratio for cone (0.85 for this project)
ConeTec Investigations Limited 8
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U = dynamic pore water pressure measured behind tip

SLEEVE FRICTION (Fs) The resistance recorded on the friction sleeve, is a measure of
the remolded strength of the soil. Values of sleeve friction in very soft soils (such as peat)
may fluctuate due to the measured force being small relative to the capacity of the
measuring load cell.

FRICTION RATIO (Ry) The ratio of sleeve friction to tip resistance expressed as a
percentage, is an indicator of soil type. Cohesive soils generally have friction ratios that
are greater than two, while sands and non-plastic silts have friction ratios that are lower
than two.

PORE PRESSURE (U) Dynamic pore water pressure is measured during penetration.
(dynamic pore water pressure data can be found in the .cor, .ifi (importable) and .ifp
(printable) files). Static pore water pressure is measured when cone penetration is stopped
(static pore water pressure data can be found in the .ppd files). The measured dynamic
pore water pressure changes with the location of the porous filter and negative readings
are possible when the filter is located behind the tip.

It is important to note that the CPTU classifies soil by physical behavior, not by grain size,
therefore, the CPTU classification should be verified against samples obtained from a
conventional drilling program. While the CPTU soil classification may not always be
accurate in terms of the actual label it applies to a pamcular soil, it is very accurate in
grouping soils with similar mechanical properties.

Table 1 presents a summary of CPTU soundings, including sounding depths.

ConeTec Investigations Limited 9
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32 CONEPLOTS

The data from each sounding was plotted using the computer program ScreenZ. The plots
are included in Appendix A and Appendix B (full scale plots). ScreenZ was developed by
ConeTec and it incorporates soil behavior type (SBT) classification as part of the plot. The
soil classification is based on the classification chart reproduced chart in Appendix C.

33 PORE PRESSURE DISSIPATION TEST RESULTS

When conducting CPTU investigations, pore water pressure dissipations are automatically
recorded during pauses in penetration. The pore water pressure data is recorded at five -
second intervals. Dissipations were conducted at depths selected by Thurber personnel
(Mr. Paulo Branco). Dissipations conducted within the softer clayey stratum were
performed in order to estimate consolidation parameters. Dissipations conducted at the
bottoms of each sounding were performed to determine whether equilibrium or excess pore
pressures exist. The highest artesian pore pressures were observed at refusal in CPTU'’s 1
and7.

The pore pressure dissipation data for each CPTU is included on the data disk. A
summary of the dissipation tests that were performed is included in Table 2. Plots of these
dissipation tests are presented in Appendix D.
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TABLE 1 - SUMMARY OF CPTU SOUNDINGS

ConeTec Investigations Limited

Robins Road / Black Creek Road, Highway 11 Interchange - Burk's Falls to South River, ON

Job No.: 03-745
Location:
Client: Thurber Engineering
Date: July 23rd and 24th, 2003
Date CPTU Sounding File Name Total
Depth
(m)
23-Jul-03 CPTU-1 745CP001.COR 34.17
24-Jul-03 CPTU-2 745CP002.COR 29.10
24-Jul-03 CPTU-3 745CP003.COR 20.45
23-Jul-03 CPTU-4 745CP004.COR 9.43
23-Jul-03 CPTU-5 745CP005.COR 17.52
23-Jul-03 CPTU-6 745CP006.COR - 4.32
24-Jul-03 CPTU-7 745CP007.COR 36.60
24-Jul-03 CPTU-8 745CP008.COR 33.25
8 184.84
Page 1

03-745 Table |



TABLE 2 - SUMMARY OF PORE PRESSURE DISSIPATION TESTS

ConeTec Investigations Limited

Job No.: 03-745

Location: Robins Road / Black Creek Road, Highway 11 Interchange - Burk's Falls to South River, ON
Client: Thurber Engineering

Date: July 23rd and 24th, 2003
Date CPTU Pore SBT SBT Zone Text Pore Est. Water Est. tw Est. C» U max
Sounding Water Water Water Table (sec) (cm*2 (m)
Pressure Pressure Table Depth Imin)
Diss. Diss. Depth Usedin
Test Tests (m) Data
Depth (sec) (m)
(m)
23-Jul-03 CPTU-1 15.32 1 Sensitive Fines 2,000 0.8 395 1.81 487
31.27 6 Sandy Siltto Clayey Sit 265 0.8 60 11.89 70.2
32.45 8 Sand to Silty Sand 1,355 -0.5
34.18 5 Clayey Siltto Sitty Clay 375 0.1
23-Jul-03 CPTU-2 16.35 6 Sandy Siltto Clayey Sit 1,275 1.0 424 169 379
2912 10 Gravelly Sandto Sand 240 0.0
23-Jul-03 CPTU-3 6.30 1 Sensitive Fines 1,800 1.1 235 304 221
10.80 1 Sensitive Fines 3,635 1.1 546 1.31 343
15.32 5 Clayey Silt to Silty Clay 8,030 1.1 400 179 599
20.45 9 Sand 335 -0.1
23-Jul-03 CPTU-4 233 7 Silty Sand to Sandy Sit 530 0.5 219 327 103
6.35 4 Silty Clay to Clay 1,805 0.5 261 275 4718
9.30 10 Gravelly Sandto Sand 800 0.5
23-Jul-03 CPTU-5 5.38 5 Clayey Siitto Silty Clay 3,625 0.8 368 1.94 444
12.25 5 Clayey Siltto Siity Clay 3,705 0.8 137 521 466
17.52 10 Gravelly Sand to Sand 560 0.8
23-Jul-03 CPTU-6 4.33 9 Sand 1,120 1.8
23-Jul-03 CPTU-7 10.35 S Clayey Sittto Silty Clay 1,400 08 316.0 227 294
20.30 S Clayey Silt to Silty Clay 1,600 0.8 3200 224 66.2
36.60 7 Silty Sand to Sandy Sit 225 -0.4
23-Jul-03 CPTU-8 33.20 7 Silty Sand to Sandy Silt 330 -0.1
35,010
9.7  hours
Note: Water table depths used for estimating Ch and t50 calculations provided by Thurber Engineering.
Page 1 03-745 Table
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ConeTec Investigations Ltd., CPT Interpretations as of January 11, 2002 (Release 1.00.19)

ConeTec's interpretation routine should be considered a calculator of current published CPT correlations
and is subject to change to reflect the current state of practice. The interpreted values are not considered
valid for all soil types. The interpretations are presented only as a guide for geotechnical use and should
be carefully scrutinized for consideration in any geotechnical design. Reference to current literature is
strongly recommended.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a
user specified interval (typically 0.20). Note that gt is the recorded tip value, qc, corrected for pore
pressure effects. Since all of ConeTec's cones have equal end area friction sleeves, pore pressure
corrections to sleeve friction, fs, are not required.

The tip correction is: qt=qc + (1-a) e u2

where: qt is the corrected tip load
qc is the recorded tip load
u, is the recorded dynamic pore pressure (behind the tip)
ais the Net Area Ratio for the cone (typically 0.85 for ConeTec’s cones)

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be
obtained from CPT dissipation tests). The stress calculations use unit weights assigned to the Soil
Behaviour Type zones or from a user defined unit weight profile.

Details regarding the interpretation methods for all of the interpreted parameters is given in table 1. The
appropriate references referred to in table 1 are listed in table 2.

The estimated Soil Behaviour Type is based on the charts developed by Robertson and Campanella
shown in Figure 1.

Table1 CPT Interpretation Methods

Interpreted Description Equation Ref
Parameter
Depth mid layer depth
AvgQt Averaged corrected tip (Qf) 1.
AvgQr = pe>2 ot
AvgFs Averaged sleeve friction (Fs) 1=
AvgFs = - ; Fs,
AvgRf Averaged friction ratio (Rf)
AvgRf =100% o j—"ﬁi
AvgUd Averaged dynamic pore pressure (Ud) 1.
SBT Soil Behavior Type as defined by Robertson and Campanella 1
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UWt, Unit Weight of soil determined from:
: 1) uniform value or
2) value assigned to each SBT zone
3) user supplied unit weight profile
T Total vertical overburden stress at mid L
Stress otal r al layer depth TStress = Z}’. A
=1
where nis layer unit weight
hiis layer thickness
EStress Effective vertical overburden stress at mid layer depth EStress = TStress — Ueq
Ueq Equilibrium pore pressure determined from:
1) hydrostatic from water table depth
2) user supplied profile
Cn SPT Neo overburden correction factor Cn=( )"
where  &'isintsf
05<C,<20
Neo SPT N value at 60% energy calculated from QUN ratios assigned to
each SBT zone
(N1)eo SPT Neo value corrected for overburden pressure N1eo=Cn e Ny
A(N1)eo Equivalent Clean Sand Correction to (N1)e AN, = K, «(V),
1-Kor
Where: Kspris defined as:
00 for FC <5%
0.0167 ¢ (FC -5) for 5% < FC <35%
05 for FC > 3%%
FC - Fines Content in %
(N1)eocs Equivalent Clean Sand (N1)g (N1)socs= (N1)so + A(N1)eo
Su Undrained shear strength - Nkt is use selectable Su:Qt—o-,
Ny
K Coefficient of permeability (assigned fo each SBT zone)
Bq Pore pressure parameter Au
Bg = oo
Qtn NormalizethforSoilBehaviorTypeclassifx:ationasdeﬁnedby _Ot-o,
Robertson, 1980 Otn= .
Rin Normalized Rf for Soil Behavior Type classification as defined by S,
Robertson, 1990 Rfn=100%e
~ Oy
SBTn Normalized Soil Behavior Type (slightly modified from that published by
Robertson, 1990. This version includes all the soil zones of the original
non-nomalized SBT chart - see figure 1)
ct Normalized Qt for seismic analysi
Q lysis qe1 =qc « (Pa/G,)*®
where:  Pa = atm. pressure
QciN Dimensionless Normalized Qt1

qciN =gqc1/Pa
where:  Pa = atm. pressure
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AQCcIN1 Equivalent clean sand correction AgetN = Kepr o gcIN
1-K,,
Where: Kepr is defined as:
00 for FC <5%
0.0267 ¢ (FC - 5) for 5% <FC <35%
05 for FC>35%
FC - Fines Content in %
QciNcs Clean Sand equivalent Qc1N qciNcs = qcIN + AqcIN
ic Soil index for estimating grain characteristics Ic = [(3.47 - JogQ)” + (log F + 1.22)* P

FC Fines content (%) FC=1.75(c"%)-37
FC=100forkc > 3.5
FC=0 foric<1.26
FC=5%if1.64<Ic < 2.6 AND Rfn<0.5

PHI Friction Angle Campanelta and Robertson
Durunoghu and Mitchel
Janbu

Dr Relative Density Ticino Sand
Hokksund Sand
Schmertmann 1976
Jamiolkowski - Al Sands

OCR Over Consolidation Ratio

State

Parameter

CRR Cyclic Resistance Ratio
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CONETEC
Lommmj== Cone Penetration Tests (CPTU)

The cone penetration tests (CPTU) with pore pressure measurement were carried out by ConeTec uging an
integrated electronic cone system.

20 ton and 10 ton compression type cones (refer to Figure CPTU) were used for all of the soundings. The
20 ton cone has a tip area of 15 sq. cm. and a friction sleeve area of 225 sq. cm where the 10 ton cope has
a tip area of 10 sq. cm. and a friction sleeve area of 150 sq. cm. The compression cone is designed with an
equal end area friction sleeve and a tip end area ratio of 0.85. A porewater pressure filter was located
directly behind the cone tip. The filter was made of porous plastic and was 5.0 mm thick. Each of the
porewater pressure filters was saturated under vacuum pressure prior to penetration. Porewater pressure
dissipation data was recorded at 5-second intervals during pauses in penetration as directed by the field
representative.

The cone was capable of recording the following parameters at varying depth intervals:

Tip Resistance (qc)

Sleeve Friction (fs)
Dynamic Pore Pressure (u)
Temperature (T)

Cone Inclination (1)

—4—— Iinclinometer (1)

—1 — Thermistor (T)

——+—— Friction Sleeve (Fg)
Load Cells

|—— Pore Pressure
Transducer (U)

-
==

[ </~—— Cone Tip (Q¢)

Porous Filter
Element

Figure - CPTU
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A summary of the cone penetration tests carried out is presented in Table CPTU (Appendix CPTU).

Selected parameters were printed simultaneously on a printer and stored on a floppy disk for future gnalysis
and reference. All cone penetration testing was carried out in accordance with ASTM D-5778-95.

A complete set of baseline readings was taken prior to and at the completion of each sounding to defermine
temperature shifts and any zero load offsets. Corrections for temperature shifts and zero load offsets can
be extremely important, especially when the recorded loads are relatively small. In sandy soils, howgver,
these corrections are generally negligible. Graphical plots of all CPT data are presented in Appendi)(
CPTU.

The inferred stratigraphic profile at each CPT test location is included with this report. The stratigraphic
interpretations are based on relationships between cone bearing, g, sleeve friction, f;, and dynamic pore
pressure, u. The friction ratio, Ry (100 x fs/qy), is a calculated parameter which is used to identify the type of
soil and hence gives an indication of its behavior. Generally, soft cohesive soils have high friction ratios, low
cone bearing pressures and generate large porewater pressures during penetration. Cohesionless soils
have lower friction ratios, high cone bearing pressures and generate little in the way of excess porewater
pressure during penetration. The classification of soils is based on correlations summarized by Robertson
(1990), as shown in Figure SBT. It is not always possible to clearly identify a soil type based on g; and f;
alone. Experience, judgment and analyses of porewater pressure generation during penetration and
subsequent dissipation tests should be used in arriving at the soil type in these ambiguous situations.

Zone Qi/N Soil Behaviour Type

sensitive fine grained
organic material
clay
silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sand to silty sand
sand

“AEEEN

LS |

Cone Bearing (bar), Qt

gravelly sand to sand
very stiff fine grained *
sand to clayey sand *

N=SONABNNASSN

* overconsolidated or cemented

2 3 4 5 6 7 8
Friction Ratio (%), Rf

Figure SBT — Non-Normalized Soil Behavior Type Chart, Robertson (1990)

It should be noted that stratigraphic interpretation using CPTU data can also be carried out using a
normalized (stress corrected) soil behavior type chart (Robertson, 1990). The Robertson publication
emphasizes when normalized stratigraphic interpretation is appropriate.

Page 2 of 2 CPTU Tests



CONE! E-C
— '+ Pore Pressure Dissipation Testing (PPD)
I

The penetration of the piezocone was halted at specific depths to carry out pore pressure dissipation tests
as directed by the field representative. The variation of the penetration pore pressure (u) with time was
measured and recorded. All pore pressure data was recorded immediately behind the cone tip at the u2
location (refer to Figure PTL).

AT
Penetrometer se———j»
shaft
D
| Uy
Friction
sleeve »
Behind tip
Shoulder\ u,
Cone face —% th tip
Figure - PTL

Pore pressure dissipation data can be interpreted to provide estimates of :

- equilibrium piezometric pressure

- phreatic surface

- insitu horizontal coefficient of consolidation, cx
- in situ horizontal coefficient of permeability, kn

In order to interpret the equilibrium piezometric pressure andfor the phreatic surface, the pore pressure
must be monitored until such time as there is no variation in pore pressure with time (refer to Figure PPD).
This time is commonly referred to as tio, the point at which 100% of the excess pore pressure has
dissipated.

Interpretation of either ¢n and ky from dissipation results can be most easily achieved using either of two
analytical approaches: cavity-expansion theory or the strain-path approach. Comparisons of the available
solutions and resuits from field studies suggest that the cavity-expansion method of Torstensson (1977) and
the strain-path approaches of Levadous (1980) and Teh (1987) all provide similar predications of
consolidation parameters from CPTU dissipation data (Gillespie 1981; Kabir and Lutenegger 1990;
Robertson et al. 1991). Robertson et al. (1991) have shown that these methods, although developed for
normally consolidated soils, can be equally applied to overconsolidated soils. Furthermore, comparisons of
field and laboratory data indicate that the trends in the measured (laboratory) and predicated (CPTU) data

Page 1 of 2PPD



are consistent provided the micro fabric and nature of the soils being tested are taken into consideration
(Danziger 1990; Robertson et al. 1991).

A complete reference on pore pressure dissipation tests is presented by Robertson et al. 1991.

The pore pressure dissipation tests are summarized in Table PPD (Appendix PPD). Pore pressure
dissipation data is presented in Appendix PPD.

Dissipation of Pore Pressure (u) in NC Clay
u \

Ug - equilibrium pore pressure

time

Dissipation of Pore Pressure (u) in Sand

Ue - equilibrium pore pressure

time

Dilative Si
¥~ Pore Pressure (u) o=
measured here

Dissipation of Pore Pressure (u) in Dense Sand,
and Heavily OC Clay

\e

Dcone - Depth of Cone

Ug - equilibrium pore pressure
Dwater - Depth to Water Table 0

time
Hwater - Head of Water
Water Table Calculation
Dwater = Dcone - Hwater
where Hyater = Ue (depth units)

Useful Conversion Factors:  1psi=0.704m =2.31feet (water)

1tsf = 0.958 bar = 13.9 psi

1m = 3.28 feet

Figure - PPD
Page 2 of 2 PPD



ConeTec Digital File Formats

CPT Data Files

Unless otherwise requested by the client ConeTec CPT data files are named such that the first 3
characters contain the job number, the next two characters are typically CP followed by two characters
indicating the sounding number. The last DOS character position is reserved for the letters a, b, ¢, d etc
to uniquely identify multiple soundings at the same location. The CPT sounding file has the extension
COR and pore pressure dissipation files have the extension PPD. As an example, for job number 99-127
the first sounding will have file names 127CP01.COR and 127CP01.PPD.

The CPT (COR) file consists of the following components:

1. Two lines of header information
2. Data records

3. End of data marker

4. Units information

Header Lines
Line 1: Columns 1-6 are blank (future use)
Columns 7-21 contain the sounding Date and Time
Columns 22-36 contain the sounding Operator
Line 2: Columns 1-16 contain the Job Location
Columns 17-31 contain the Cone ID
Columns 32-47 contain the sounding number
Data Records

The data records contain 4 or more columns of data in floating point format. A comma (and spaces)
separates each data item:

Column 1: Sounding Depth (meters)
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by the
operator.
Column 3: Sleeve (f;) data. Recorded in units selected by the operator
Column 4: Dynamic pore pressure readings. Recorded in units selected by the operator
Column 5: Exists only if speciaity modules (Resistivity and/or UVIF) have been used
End of Data Marker

After the last line of data a line containing ASCII 26 (CTL-Z) and a newline (carriage return/ line feed)
character. This is used to mark the end of data.

Units Information

The last section of the file contains information about the units that were selected for the sounding. A
separator bar makes up the first line. The second line contains the type of units used for depth, q, f;
and u. The third line contains the conversion values required for ConeTec's software to convert the
recorded data to an internal set of base units (bar for q., bar for ¢ and meters for u).

IIh
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ConeTec Digital File Formats 2

CPT Dissipation Files

CPT Dissipation files have the same naming convention as the CPT sounding files and have the
extension PPD. PPD files consist of the following components:

1. Two lines of header information
2. Data records

Header Lines (same as COR file):

Line 1: Columns 1-6 are blank (future use)
Columns 7-21 contain the sounding Date and Time
Columns 22-36 contain the sounding Operator

Line 2: Columns 1-16 contain the Job Location
Columns 17-31 contain the Cone ID
Columns 32-47 contain the sounding number

Data Records

The data records immediately follow the header lines. Each data record can occupy several lines in
the file and is a complete record of a dissipation test at a particular depth. Each data record starts
with a line containing two values separated by spaces; the first value being an index number (not
currently used by the Software) and the second being the dissipation test depth in meters. Following
this line are the dissipation pore pressure values stored at 5 second intervals with a maximum of 12
entries per line. The last line of the dissipation record may not contain a full 12 entries. The data
record is terminated with an ASCII 30 character (appears as a triangle in some editors).

This sequence is repeated for every dissipation test in the sounding. No marker is used to indicate

end of file. Units information is not stored in this file. Users would have to check the CPT file for the
units that were used.

CPT Interpretations

ConeTec's CPT interpretation output files are generally delivered in two styles knows as IFP and iFl files
(printable and importable). One style has page formatting (IFP) and only uses up to 132 columns across
the file. This allows the file to be printed on standard office printers. The files are usually formatted for 70
lines per page with form feed characters embedded into the file. They have been designed for use with
the HP laserjet lineprinter or compressed (16.7 characters/inch) fixed pitch font style. Multiple pages are
required to print an entire sounding. There are multiple parts to each page (pages 1a and 1b) to
accommodate all the geotechnical parameters that are output.

The Importable file type (IF!) contains the same data as the IFP files but is set up with all the columns
across the file. No page formatting is done. This file is designed for importing into spreadsheet programs.
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Appendix CPTU
Cone Penetration Tests



Job No:
Client:
Project:
Date:

04-244

Thurber Engineering Ltd.
Highway 11, Burk's Falls - ON
September 21 - 23, 2004

CPT Sounding Filename Date Type Of Cone Ass_;_:::ed (Vn\: )a ter Final Depth (m)
CPTU-09 244CP09.COR 09/21/04 20 ton, 15 cm? 0.0 30.55
CPTU-10 244CP10.COR 09/22/04 10 ton, 10 cm? 0.0 21.70
CPTU-11 244CP11.COR 09/21/04 10 ton, 10 cm? 0.0 17.95
CPTU-12 244CP12.COR 09/23/04 10 ton, 10 cm? 0.0 22.88
CPTU-13 244CP13.COR 09/23/04 10 ton, 10 cm® 0.0 16.65
CPTU-14 244CP14.COR 09/22/04 10 ton, 10 cm? 0.0 3.03

CPTU-14B 244CP14B.COR 09/22/04 10 ton, 10 cm? 0.0 240
CPTU-15 244CP15.COR 09/23/04 10 ton, 10 cm? 0.0 19.92
CPTU-16 244CPC16.COR 09/22/04 10 ton, 10 cm? 0.0 5.55

CPTU-16B 244CP16B.COR 09/22/04 10 ton, 10 cm’ 0.0 5.65
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Max. Depth: 30.55 (m) SBT: Soil Behavior Type (Robertson 1990)

Depth Inc.: 0.025 (m)



CONEIEC
1 : : Site: CPTU-0S Comne: 20 Ton St 085
Thurber Eng’mee’r‘%ng Location:Burk’s Falls Date: 09:21: 04 08:40
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CONETEC
] . . Site: CPTU-14B Come: 10 Ton St 028
&I Thurber Eng%nee’r?fng Location:Burk’s Falls Date: 09:22:04 11:26
|
qt (bar) fs (bar) Rf (%) u (metres ) SBT
0 100 0.0 1.0 0.0 5.0 o 100 O 12
0.0 T ¥ T T T ] T ¥ T 1 1 T T T 1 T L 1 T T L T T 1 T 1 T T LIRS E TTTTE :
kxi ‘%_ = §> g!-}t;eySilt
o — —
P— - Silty Sand/Sand
Refusal Refusal Refusal Refusal

-5.0
E  -10.0
c
+
Q
@
o

=15, O, e

e I )

=25

0
Max. Depth: 2.40 (m)
Depth Inc.: 0.025 (m)

SBT: Soil Behavior Type (Robertson 1990)




> . Site:CPTU-15 Come: 10 Ton St 028
Thurber Eng’bnee?ﬂ%ng Location:Burk’s Falls Date: 08:23: 04 15:1~7
gt (bar) fs (bar) Rf (%) u (metres ) SBT
0 100 0.0 1.0 0.0 5.0 0 160 O 1z
0.0 LI S T T 7T T ™ T T T7 B — s e T T T 7T T T T e
Organic Soil
Hll-seampuuiy Clay
Silty Clay
Sensitive Fines

Sensitive Fines

V
MJWWW )

Clayey Silt
Clayey Silt
,é\ ﬁ i Sensitive Fines
E -10.0
c
e}
Q
g Sensitive Fines
k-
3
-15.0; silt
silt
Sandy Silt
200 o=
< Refusal Refusal Refasal
-25.
Max. Depth: 19.92 (m) SBT: Soil Behavior Type (Robertson 1990)

Depth Inc.: 0.025 (m)



CONETEC
| : . Site:CPTYU-16 Cone: 10 Ton St 028
(:__'IIJ Thurber Engineering LocationtBurk’s Falls Date: 09: 22: 04 14:08
gt (bar) fs (bar) Rf (%) u (metres ) SBT
0 100 0.0 1.0 0.0 5.0 0 100 O 12
0.0 P T T 1 1 T T T + 4 1 LA o L LS LN L ) ' :
g Z ) m— Clayey Silt
» :? silt
r Sensitive Fines
: Sandy Silt
-5.0 g T L ¥ Silty Sand,/Sand
Refusal Refusal Refusal Refusal
£ -10.0{-
c
+
[a )
Q
[m]
-15.0
-20.0
-25.0 - :
Max. Depth: 5.55 (m) SBT: Soil Behavior Type (Robertson 1990)
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Appendix CPTU
Cone Penetration Tesis
with Su & N160
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Appendix PPD
Pore Pressure Dissipation Tests



CONETEC sobnNo: 04-244
] Client: Thurber Engineering Ltd.
Project: Highway 11, Burk's Falls - ON
Date: September 21 - 23, 2004
- PPD SUMMARY
) Equilibrium Pore Calculated Assumed
CPT Sounding | Filename Tes'(n[:fp'“ T("s“)° Pressure Water Table | Water Table (s];ff_, . G

(Ueq, m)* (m)~ (m)™* {cm®/min)

CPTU-09 244CP09.PPD 6.00 615 N/A N/A 0.0 50 13.77
15.00 600 N/A N/A 0.0 305 2.35
19.90 1400 N/A N/A 0.0 367 1.95
24.40 700 N/A N/A 0.0 237 3.02
30.35 355 30.5 -0.1 0.0 N/A N/A
CPTU-10 244CP10.PPD 4.58 750 N/A N/A 0.0 170 2.81
15.30 725 N/A N/A 0.0 262 1.83
21.70 300 226 -0.9 0.0 N/A N/A
CPTU-11 244CP11.PPD 4.58 600 N/A N/A 0.0 185 2.58
15.40 1005 N/A N/A 0.0 75 6.39
17.95 500 18.5 0.6 0.0 N/A N/A
CPTU-12 244CP12.PPD 458 1025 N/A N/A 0.0 526 0.91
15.30 600 N/A N/A 0.0 313 1.53
22.88 440 23.0 -0.1 0.0 N/A N/A
CPTU-13 244CP13.PPD 4.58 1220 N/A N/A 0.0 860 0.56
15.28 400 N/A N/A 0.0 81 5.91
16.65 240 16.6 0.0 0.0 N/A N/A
CPTU-15 244CP15.PPD 6.18 750 N/A N/A 0.0 333 1.43
15.30 2050 N/A N/A 0.0 129 3.71
19.92 180 19.8 0.1 0.0 N/A N/A
CPTU-16 244CP16.PPD 1.23 500 N/A N/A 0.0 68 7.00
4.58 240 52 0.6 0.0 N/A N/A
5.55 155 5.7 0.2 0.0 N/A N/A

* Equilibrium pore pressure estimated from complete dissipation test (T100).

** Calculated water table based on test depth and Ueq.

***Assumed Water Table is used to estimate Ueq for T50 calculation. It is calculated from complete dissipation tests in same hole.
™ Tsp is calculated based on U initial and estimated equilibrium pore pressure
*===Cy caiculated based on Robertson et al., 1992
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