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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (5PT) N VALUE IS THE NUMBER OF BIOWS REQUIRED 1O CAUSE A STANDARD Simm O.D SPLIT BARREL
SAMPLER YO PENETRATE 0.3M INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A% THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Slmm 0.0, 60° CONE ANGLE } DRIVEN BY 475 )
IMPACT ENERGY ON "A' SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED A5 THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢ ) AS FOLLOWS:
{ ¢y (kPa) 0- 12 12-25 | 25-50 | 50-100 | 100 -200] >200
VERY SOFT SOQFT FIRM STIFF VERY STIFF HARD
DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
{N (Blows/0 3m)] 0 - 5 5-10 10 - 30 30 - 50 »50
VERY {OOSE LOQSF COMPACT DENSE VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXFRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

MODIFIED RECOVERY:

SUM OF THOSE INTACT CORE PIECES, H0Umm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 15

|__RaD{%] D -25 25-50 | 5075 | 75-90 90 - 100
VERY POOR)  POOR FALIR GOOD | EXCELLENT
JOINTING AND BEDDING : .
S5PACING S0rmim 50 = 300mmj 0.3m - 1m i~ 3m >3m
JOINTING  (VERY CIOSE|  CLOSE | MOD. CLOSE]  wivE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  \VERY THICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$S SPUT SPOON TP THINWALL PISTON m, ko™l COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERBERG SAMPLE <, 1 COMPRESSION INDEX
5 T SIOTTED TUBE SAMPLE R C  ROCK CORE ¢ 1 SWELLING INDEX
B S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY L 3 RATE OF SECONDARY CONSOLIDATION
C 5 CHUNK SAMPLE P M TW ADVANCED MANUALLY L, mi/s COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S PO SAMPLE H n DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Uy kPa  PORE WATER PRESSURE Oyo  kPa  EFFECTIVE OVERBURDEN PRESSURE
f H PORE PRESSURE RATIO & kpa PRECONSOLIDATION PRESSURE
- kPa TOTAL NORMAL STRESS % kpa SHEAR STRENGTH
o’ ko EFFECTIVE NORMAL STRESS [ ko EFFECTIVE COHESION INTERCEPY
T kpo SHEAR STRESS ¢ =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o 8,8 keo PRINCIPAL SYRESSES €y kPa  APPARENT COMESION INTERCEPT
€ % LINEAR STRAIN by w® APPARENT ANGLE OF INTERNAL ERICTION
€16, 6 % PRINCIPAL STRAINS T kPa RESIDUAL SHEAR STRENGTH
3 krPa MODULUS OF LINEAR DEFORMATION 7, kPo  REMOULDED SHEAR $TRENGTH
6 ko MODULUS OF SHEAR DEFORMATION 5, v SENSITIVITY ¢ M
n ) COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m® DENSITY OF SOLID PARTICLES e L%  vOID RATIO €nin 1+%  VOID RATIO IN DENSEST STATE
A kN/mZ UNIT WEIGHT OF SOLID PARTICLES n 1.%  POROSITY Iy ! DENSITY INDEX =%
B kg/m’ pensiTY OF warek w % WATER CONTENT D mm  GRAIN DIAMETER
% kN/a® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION n MM n PERCENT ~ DIAMETER
£ kg/m® DENSITY OF $O1L w, % LIQUID LiMIT ST UNIFORMITY COEFFICIENT
b kN/m uNiT WEHGHT OF 5014 w % FLASTIC Limit h m HYDRAULIC MEAD OR POTENTIAL
’é kg/m® DENSITY OF BRY 501t w, % SHRINKAGE LIMIT q /s RATE OF DISCHARGE
§ kn/® UNIT WEIGHT OF DRY SOIL i % PLASTICITY INDEX =W, = Wp v m/s  DISCHARGE VELOCITY
Bar kg/m® DENSITY OF SaTURATED SON 1 LGUIDITY INDEX = i}_ﬁg P HYDRAULIC: GRADIENT
Yot kN/m® UNIT WEIGHT OF SATURATED SOIL P - w k m/s  HYDRAULIC CONDUCTIVITY
P’ kg/m’ DENSITY OF SUBMERGED SOR fe ! CONSISTENCY INOEX- L:,, j  kW/m' SEEPAGE FORCE
Y kN/m® UNIT WEIGHT OF SUBMERGED SO e 1% VOID RATIO IN LOOSEST STATE



FOUNDATION INVESTIGATION REPORT
For
Dorchester Swamp - Hwy. 401
Sta. 144300 To Sta. 144850
W.P. 477-89-01

District 2, London

INTRODUCTION

This report contains the results of a soil investigation carried out at the
above mentioned site to provide information for the pre-loading of the
Dorchester Swampy area adjacent to Hwy. 401.

The field work for this project was carried out between 90 07 26 and 90 07
31, and comprised of eight sampled boreholes and Dynamic Cone Penetration
Test adjacent to these boreholes.

Boreholes were advanced to a maximum depth of 12.6 m (E1. 250.2 m) below
the existing ground level using a continuous flight hollow stem auger.
However, Dynamic'Cone Penetration test was taken to a maximum depth of 14.9
m (E1. 247.0 m) below ground level.

SITE DESCRIPTION

The site under investigation is located about 500 m east of Hwy. 401 and
Dorchester Road in the Township of Dorchester.

The topography of the site is flat to gently undulating. This section of
the highway crosses a swamp which s bordered by farm land.
Physiographically the area is located in the region known as the "Caradoc
Sand Plains", ' ’

SUBSURFACE CONDITIONS

The underlying subsoil at this site, with the exception of the existing
embankment fill consists of peat underlain by marl which overlies sand.
For classification purposes, the soils encountered at this site can be
divided into four different zones.



a) Embankment Fill

b) Peat

¢) High Plastic Silt to Clayey Silt (Marl)
d) Sand, trace Silt, trace Gravel '

The soils encountered during the course df the investigation, together with
the field and laboratory test results are shown on the Record of Borehole
Sheets contained in the Appendix of this report. Three stratigraphical
Sections are shown on Drawing No. 4778901-A. This drawing also shows the
locations and elevations of the borings. In addition, information provided
by the Geotechnical Section of the Southwestern Region is also included in
this report. A summary plot of the soil properties are shown on Figure 9.
Description of the strata encountered are given below.

Embankment Fill

This fi1l which was placed to raise the grade level consists layers of
clayey silt and sand with varying proportions of silt and gravel sized
particles. The thickness of the fill was observed to be about 10.5 m and
extends to El. 252.6 m. The Standard Penetration Test results were
observed to vary between 3 blows/30 cm and 19 blows/30 cm with an average
value of 10 blows/30 cm.

The embankment fi1l is underlain by 1.1 m to 1.5 m of firm high plastic
silt to clayey silt (marl) with occasional organic layers.

Peat

The borings in the swampy area indicate 1.4 m to 3.4 m of very soft to soft
peat. This organic layer extends to about El. 261 to 257.9 m. The organic
content of this peat layer varies over a wide range (18.5% to 85%). The
natural moisture content was observed to vary from 68% to 441%. However,
the Tow moisture content was indicated by the samples obtained above ground
water level from boreholes located north of Hwy. 401. Vane Shear tests
carried out in this organic layer indicate shear strength in the range of
10 kPa to 14 kPa.



High Plastic Silt to Clayey Silt (Marl)

This deposit was encountered immediately below the peat layer. The
thickness of this deposit varies from 3.8 m to 7.2 m and extends to El.
256.0 m to 251.3 m. The results of the Atterberg Limit test are shown on
Figure 1 & Fiqure 2. The natural moisture content was observed to vary
from 68% to 245% in the area where high plastic silt and occasional organic
layers were encountered. However, samples obtained from clayey silt
stratum indicated moisture content in the range of 29.5% to 69%. The bulk-
unit weight was observed to vary widely (11.2 kN/m3 to 19.3 kN/m3)
depending on the type of material. The in situ Vane Shear test carried out
in this marl indicate shear strength varying from 6 kPa to 29 kPa. As
indicated before higher unit weight and shear strength values were observed
in the area where clayey silt was encountered.

Sand, trace Silt, trace Gravel

This sandy deposit was encountered in all the boreholes immediately below
the marl layer. The Grain Size Distribution test was carried out on one
representative sample and the results are shbwn on Figure 3. The Standard
Penetration Test values vary from 1 blow/30 Em to 8 blows/30 c¢m indicating
very loose to loose state of compaction. Considering the nature of the
investigation and the hydrostatic condition observed, boreholes were
terminated in this deposit, and the full extent of this deposit was not
proven.

Groundwater Conditions

The groundwater was encountered in all the boreholes, and was observed at
or near the ground level in the boreholes Jocated south of Hwy. 401,
whereas, in boreholes located north of Hwy. 401, it was observed about 1.6
m to 2.0 m below the existing ground level. . The groundwater level at each
borehole location is as follows:



Borehole No. Elevation (m)

262.3
261.7
261.0
259.5
259.5
259.2

0O N O W e

Sub-artesian condition was observed in boreholes located on Hwy. 401
shoulders. The groundwater in these two boreholes was first encountered
around El. 251.5 m and at the end of drilling (% hr. to 1 hr.) it rose up
to about E1. 259.8 to 259.3 m.

MISCELLANEQUS

The field work for this investigation was car}ied out under the supervision
of Mr. M. Vasavithasan, Foundation Engineer, and Mr. J. LeMessurier,
Student Engineer. The equipment used was owned and operated by Master Soil
Investigation Ltd. This report was prepared by Mr. M. Vasavithasan,
reviewed by Mr. P. Payer, Senior Foundation Engineer, and approved by Mr.
M.S. Devata, Chief Foundation Engineer.

M. Vasavithasan, P.Eng.
Foundation Engineer

.S. Devata, @»g.

Chief Foundation Engineer
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Ministry of

Tranapariation Foundotion Design
Ontorde
RECORD OF BOREHOLE No 1 1or1  METRIC 10
A 477 ~ 88 - 01 LOCATION CO -~ ORDS. N 4 758 528.5; € 422 8455 ORIGINATED BY.M V& L
ISt 2 HWY _..401 BOREHOLE TYPE _ CONE TEST & CONTINUOUS FLIGMT AUGER {H.S5) COMPILED BY ..M.V
DATUM _GEQDETIC DATE 90 07 26 CHECKED BY PP
vy e
i ] DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES %m 3 | ressmace wLor e B | = | pevarcs

5 a|38] 7| 2 e e w ot [ 0 L 135 | «

-l =1 Qh_c- -

Gl w! 31381 G |SHEAR STRENGTH kFa O GRAIN SIZE
m-»-—-%EV DESCRIPTION |2 S 213E] £ | unconnen + FIELD VANE y [DISTRIBUTION
PErTH g2 28] 2 |oouox maxaL x up vane [WATER CONTENT (%) S @

= - <] i
262.4 | Ground Surface n 1y o 20 40 60 80 100 50 100 150 P kN/n¥ler sA S CL

0.0 e =
Paat, e 262
Very Soft to Soft F
T 1) oss 1 {/46em ° ORG, = 2552
261.0 r -
1.4 J
260
21 W | Pm P %] 206 1.2
385 1 }/ecem - o
256
Ocecosional Loyers of Pest 2
+
258
4| s8] 1t |/46em
257 by
High Plastic Silt With
Dacoynd Shell Frogments, 51w i{ PM 256 eef ) 133
Very Soft to Soft
{ Mort ) 6] S5 1 |/resem
755
1
2544 \
80 LY, I
. 25¢
Sond, troce of Sit, eyl es o \
froce of Grovet, 1.
Very Loose to Loose o \
L 253
252.2 ) —
10.2 { End of Barehole 1204 15¢m
Note:
STA. 14 + 400; 0/5 32.9m
RT. CL. HWY. 401
+3 5 Numbars refer to

' Senalilvlty

20
1545 (%) STRAIN AT FAILURE
10




Ministry of
@Ymmpmﬂm Foundgtion Daxign

Ontaria
W
RECORD OF BOREHOLE No 2 1or1 METRIC 1
w.p 477 — 89 - O1 LOCATION CO — ORDS. N 4 758 5855; F 429 G429 ORIGINATED BY. .M V&J L
DIST 2 HWY __ 401 BOREHOLE TYPE _ CONE TEST & CONTINUOUS FLIGHT AUCER (H.5) COMPILED BY MV
DATUM __CEGDETIC DATE 94 07 97 CHMECKED BY.. . 2P
SOIL PROFILE sampLEs | & Y| SYNAMIC CONE FENETRATION — -
Eg 3 \2"'"""""““" Lair v =% REMARKS
6lo| |@|%8] 7 |2 4% o & w [0 =P U I35| «
= el =2 [ L
ELEV o “ld|w| 3| 25| & [SHEAR STRENGTH Po oM T {cran s
DEPTH SCRIPTION w12 5| F| B8] & |ouvowrmer  + P vane » |DISTRIBUTION
A E: 5 | 0| & | ouck s x g vane  WATER CONTENT %) s @)
2618 Ground Surfoce v * o 20 40 €0 BO 100 50 100 150 kN/mi'|or sA 81 CL
00 o W
Peat, T
Very Soft 1] 261
1 1
gt S8 w2 30 ORG, = 23%
260.3 -
1.6 f2)ss| 1 |/e6emf o,
K
Layers of High Plostic 259
Silt With Decayed Shell 31 TW | PM Fod 0 133
Fragments ( Mart ), and
Paot, 258
Vary Saft 4 85 1 §/46cm (=) ¢
J
257
51w PM 1 o 12.4 ORG. = 28%
256.0 H
5% Sand, Troce of Sit, Troce of [~ 256
255.3 Gravel, Very Loose Flelssi oz \ o G 9 (5
6.5 | End of Borehole L.
Proboble Sond, Troce of :. *
Siit, Trace of Gravel, L,
Very Loose to Loose 4 : ]
Note: .
STA. 14 4 500: O/S 30.2m  F ¢
RT, CL HWY, 401
B | .
N ""\\
3470 e
14,91 End of Cone Test

3 5, Numbars vefsr to 20
TR Semstiivity 1535 {%) STRAIN AT FAILURE



Mintutry of

Yransportation Foundotion Destgn
Ontoria
RECORD OF BOREHOLE No 3 tor1  METRIC 12
w.p 477 - 88 - 01 LOCATION 0 — ORDS. N 4 758 577.5; E 423 040.0 ORIGINATED BY. .M. .V&J L
pDIsT 2 HWY a0t BOREMOLE {YPE __CONE TEST & CONTINUGUS FLIGHT AUGER (H.5) COMPILED BY MY
DATUM __CEODETIC DATE §0 07 27 CHECKED BY P B
E i | GYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES EV’ g RESISTANCE PLOT iy ARPOTS B REMARKS
5 g @ 20 40 80 s jo0 | wwow T oSG
8 - ,_wu o 2 ) f i f 1 \VP w WL =1 &
ELEV BESCRIPT alglw| 3 ]25] & [SHEAR STRENGTH kPo | % | craN SizZE
DEPTH ESCRIPTION RlZl 2| > |88 & |o uncovme + FIELD VANE o |DISTRIBUTION
HE o | BO| 2 | quck mmar = ue vane [WATER CONTENT (7) N €9
261.2 | Ground Surfoce (4 = ¥ o 20 40 60 80 100 50 100 150 KN/milGr SA S CL
0.0 r = 261
Peat, ol
Very Soft -
b 1] ss 1 | /a6em
L] by e 7 30
256.8 - 260
1.4 2
259
Loyers of High Plostic 2 TW | PM o H 12.3 | ore. = 8%
Silt With Decayed Shell 258
Frogments ( Marl ), and 318 | /46em
Peot,
Very Soft 2
257
4lss] 3
258
— e e
Clayey St With Occosionot ; Us]wlew He 9.3
255, Decoyed Shell Fragments A
6.1 v 255
lelss| s
Sond, Troce of Silt, .
Trawe of Grovel, Pt
Loose :: 254
253.6 L. \

2.8} End of Borehole

Proboable Send, Trace of
Sit, Troce of Grovel,
Loose to Compuct

2505

10.7 | End of Cone Test

Nute:

RY, CL HWY, 401

STA. 14 + BOO; O/5 29.9m

+3 3(5 i Numbers refer 1o
* SensiHvlly

2
154:;5 (%) STRAIN AT FAILURE
1




Mintubry of
Transportation

Foundetion Design

Ontario
RECORD OF BOREHOLE No 4 1or1  METRIC 13
w.p 477 - 89 - 01 LOCATION €O~ ORDS. N 4 758 S47.0; E 422 841.5 ORIGINATED BY M V&J L
pIsT___ 2 HWY __s01 BOREHOLE TYPE _ CONE TEST & CONTINUDUS FUGHT AUGER (W.S) COMPILED BY MV
DATUM __CEODETIC DATE 80 07 27 CHECKED BY....P.F
SOIL PROFILE SAMPLES | & | 3 | B S har o AN — "
zwv] & PUASTC  uoimuer  WOWO 3 REMARKS
B alzg] @ 26 40 60 80 o - T T0 22 %
el -3 h—a 1 1 1 i ]
ELEV DESCRIPTION ali|w|3|85| & [Snear stRENoTH ko z 1 ® |oram size
DEPTH slZ1 =1 > | 88] 5 |o uncowmm # FIELD VANE 5 [DISTRIBUTION
212 5 | EC] Z | oviok L« 1 vane [WATER CONTENT () S @)
263,3| Hwy, 401 Shoulder w = o 20 40 60 80 100 50 100 150 | kN/miler sa St CL
001 Sond and Grovel, Some S, 263 [
Lotse )
282.2 (rn) 1]ss ] s /
1.1 262
218 &
A 261
3lss| o1 \
41 58 | 12 260 \
*
\v4
518s| 12
259 N
68| 1w
Cloyey Siit, Sorme Sond, 258
Some Gravel, 7| s8 9 \
Firm to SHff \
{ Fil )
8|ss| 8 257
slss| 9
256 o,
10} 8% 1
255
1] 85| 10
2] 85 | 13 254
13ss!| 8 -
252.8 753
:g Peat, Soft :ow*
2%%9 4| &8sy 7 i © ORG, = 15.5%
i High Plostic Silt With 252
Oceasional Decoyed Shell 2
Fragmaents, Firen
251.% { Mord ) b
12.0 Sand, Troce of Sit, Troce of . * =
57|  Grovel Louse SIS it
12,61 End of Horehole
Nute:
STA. 14 + 400; 0/5 15.1m
T, L. HWY, 401

+3, 5 Numbers refer 1o

20
* Sensitivity ‘5;5;5 {%) STRAIN AT PAILURE




Minintey of
Teansportaiion

Foundetion Design

Owiorie
RECORD OF BOREHOLE No 5 1or1  METRIC 14
w.p 477 - 89 - 01 LOCATION GO -~ OHDS. N 4 758 575.5: £ 422 8345 ORIGINATED BY. M V&d L
DIsT 2 HWY . 401 BOREHOLE TYPE __CONE TEST & CONTINUOUS FLIGHT AUGER (M.5) COMPILED BY M.V
DATUM __GEQDETIC DATE 90 0731 CHECKED BY PP
SOIL PROFILE SAMPLES | & | o | DrNaMic CONE FENETRATION NaTURA
B, % |RessmcEeor Yy PASC uomnmg  LQUO :% REMARKS
b B Ed-1 20 40 0 80 w00 | Rr T} oz %
m —_— L k3 L L L
ELEV DESCRIPTION 28 w3 gg & [SHEAR STRENGTH kPo P = | TF GRAIN SiZE
DEPTH LlEl - > S1 T | o UNCONFINED + FIELD VANE DISTRIBUTION
1EI 5 %8 S | ouck TR, x L vae  [WATER CONTENT (% 7 | @
263.1] Hwy, 401 Shouider & & c 20 40 60 80 100 50 100 150 | kN/mileR sA SicL
0.0 h
Sund And Grovel,
Some S,
Loose 282
( Fin Y
261.3 1]ss] 3 ]
1.8
261
260
218 | n \
*
Clayey Sift, Some Sond, Y 259 \
Sote Grave),
Firm to Stiff 3l ss | 1e
( Fin ) 258 Ny
ol N
4{ss| v <
256.3 I
6.8 4
[ 256
slss! 9
X 255
Silt With Sand, Troce of
Grovel, Trace of Clay, 6135 *
Lovse to Compoct b 554
{Fn ) A7 55 | 10
glss]| e 253
252.6
105 cl it With Decasionel A7
i ® Yo |ss| 7 i
Shell Fragrents // 252
2515 Fm ’;’
f10| ss | s
1.6 Sund, Troce of Sit, Troce ", ST*Z“‘
of Clay, . 251
250.5 Very Locse to Loose Ftp1 ) oss 3
12,6 | End of Borehole
Note:
STA, 14 4 a0 O/5 14.5m
L CL Hwy, 401

3 5, Numbers rafer fo 20
+7, X * Sensitivily 15;%5 (%) STRAIN AT FAILURE




Ministry of

Tronsportation Foundutton Design
Ontorio
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RECORD OF BOREHOLE No 6 1or1 METRIC 15
w.p 477 — 89 - 0 LOCATION €O _— ORDS. N 4 758 589.0: £ 422 831.5 ORIGINATED BY.M V& L
ST ___2 HWY ... 401 BOREMOLE TYPE _CONE TEST & CONTINUOUS FLIGHT AUGER (4.5) COMPILED BY .. .M.Y
DATUM ...CEODETIC DATE S0 07 3% CHECKED BY P B
SOIL PROFILE SAMPLES | & | U | DrMMc CONE FENCTRATION NATURAL -
Zul| F |FEEACEROT o e v | 3 1 REMARKS
| g8 22 o o » w [ 7 |38 «
] [ I P L
ELEV DESCRIPTIO Glulw g 85| & |SHEAR STRENGTH kPo NSO * | crain size
DEPTH CRIPTION |2 E | F|32] 5 |ouxowme  + rEw v 5 |DISTRIBUTION
gl=z m | O] & [ QUICK TRAXAL  x LAB VANE WATER CONTENT (%) s o
261.3| Ground Surfoce (7 ‘ o, 20 60 80 100 50 100 150 }kN/milgr sa s oL
0.0 Fo
gt 261
el BRI IS 1 ] /48
= J4Bem w211 ORG. = 52%
Peot With Occusiorial |- 260
Portially Decomposed -
F12]|s5]| 3
Timber, L %
Very Soft e 259
.y s =s4d ORG. = 78%
28
258 fofos
Hi Plosti t i
gh Plogtic St With ol w ! pu 2 i ° 15
Decoysd Shell Fragmaents, 257
Occosional Loyers of Peat,
Very Soft to Soft 2
256
6] ¢8| 1 }/e6em i 24
—— %
LA
/// 61w | PuMm 255 i } 16,4
Ly
]
4 ¥
Sitty Clay to Cloyey Siit i4f |5
With Decoyed Shell Frogments /j/ 254
4
{ Mort ) it
A 7| ss| 1 |reeem
iq
1
/ 253
:/: 8] ss| 1 {/46em H
gt
gl
A 252
//f w‘
//
251.3 1A
10 -
Sond, Trace of Sit, Troce .. 251
of Grovel, L.
250.2 Very Lovse tc Louvse b : 19| %5 2
11,11 End of Borehole ~,
Proboble Sund, Trece of Silt, c.
Trace of Grovel, Louse .
2491 "
12,2 | End of Cone Test
Note:
STA, 14 + 400 O/5 27.9m
LY. GL HWY. 401

43 55 . Numbers reter to

20
F X g vty 15;:;5 (%) STRAIN AT FAILURE




Ministry of

Transportation Foundution Design
Ontorio
4 -
RECORD OF BOREHOLE No 7 10F 1 METRIC 16
W 477 «~ 84 w 0% LOCATION CO _— ORDS. N 4 758 612.5; £ 422 9280 ORIGINATED BY_M V& ¢
DIST 2 HWY 401 BOREHOLE TYPE .. CONE TEST & CONUNUOUS FLIGHT AUGER (H.S) COMPILED By __ MV
DATUM _ GEQDETIC DATE 90 97 31 CHECKED BY P B
SOIL PROFILE SAMPLES | & | o | CraaMiC SONE PENETRATION NATUAL . :
Su| & |FSWEROT 2 [l uaue] SE | Rewarks
51 o8] 7| 2 o e ® w [ T |38 &
S +]
ELEV esc el w| 3|85] & [sHear STRENGTH kPo Pt % | oRAN siZE
BEPTH DESCRIPTION =2 2| 88] & |ouworne  + men vane 5 |pisTRIBUTION
HE o | B8] 5 [o ouok max e vae [WATER CONTENT () R )
261.7 | Ground Surface v : P 20 40 60 80 100 50 100 130 | kN/milgr sA St CL
0.0 el 261
F - .
1 riss) o { ° ORG. = 23.5%
Pact, :WM !- 260
Very Soft F42iss| 1| T 6 ORG. = 41%
I 259
= A
88,0 g
32 P14 5 | ss 1t |/48em] 298
//f
gt
A 3
,j A 257
Cloyey $0t With Decoyed 1A
1}
Sheil Frogments { Morl ), ,;: 4| W] PM o] ] 18.3
Occusionol Loyers of Peat, V1 A 556
A
Very Soft tw Seft ,/ 1A
1] 5| s | 1 |rasem H |e
i
/jf
4 /’ 255
re%
/1 i
o1 +
254.2 A \
2539 Sand, Troce of Sit & Grovel . }6]58| 2 254 \
7.31 End of Borehole Le, \
Proboble Sond, Troce of L. >

+
e

Silt, Troce of Grovel, "
Very Lovse to Loose

252.1 I

9.1] End of Cone Test

Note:
STA. 14 + 500; Q/% 2B.6m
LT, Cl. HWY, 401

43 5 . Numbers refer io

g
* %73 Consitivity 15?35 (%) STRAIN AT FAILURE
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Ontoria
.
RECORD OF BOREHOLE No 8 10F 1 METRIC 17
5 W.P 477 = 8Y « O1 LOCATION CO — ORDS. N 4 758 €31.5: E 423 027.0 ORIGINATE'D BY. M. V& L
‘ DIST 2 HWY .. 401 BOREHOLE TYPE __CONE TEST & CONTINUDUS FLIGHT AUGER (M.S) COMPILED BY M V
DATUM __GEODETIC DATE 8007 3} CHECKED BY....E.2
© 7} DYNAMIC CONE PENETRATION
S0l PROFILE SAMPLES Ld d NATLIRAL,
, % % & RESISTANCE PLOT ‘2....._,.__‘__“ wm“m %gmmnf wrlﬂ ,,_,,g REMARKS
/ B @ 2 ;9 v zp 40 suo BP 190 W w w %"u‘ &
! ELEV DESCRIPTION 4 F R e 25| & [SHEAR STRENGTH kPo AT B cg{%n sszoE
DEPTH x| 2 | 2] T | o UNCONFINED + FIELD VANE JDISTRIBUTION
22|71, 188 S 1o ook maxaL  « s vae [WATER CONTENT () 7 177 (s
261.3| Ground Surface % : o 20 40 60 80 100 50 100 150 | kN/milor sa $icL
0.0 —
el 261
F1 s | o | o ORG. = 18.5%
> 260
Pect, e !
Very Soft ] ‘;‘
e 259
e ER LR o) gty 104 | oR6. = 857
257.9 b d 3 ss | 1 | jasem] ams 5. ORG, = 28.5%
3.4 ’
4w | eu » - o 13.0
257
' 51 8% 1 | /46em
High Plestic Sit With
Decuyed Shell Frogrnents 256 /
Very Soft to Soft *
{ Mort )
6] 85| 1 |/egem] 255 i
o
253.8 " 254
1.4 Sond, Trace of Silt, Troce P \
2532 of Grovel, Loose : 7188 4
8.1] End of Borehole L .
Probuble Sond, Troce of Silt, P
Trace of Grovel, Loose r.
252.2 P \
9.1| End of Cone Test
Note:
STA. 14 + 600; O/5 25.0m
LT, CL HWY. 401

+5' o Nurnbers refer o

20
* Sunsitivily ‘335 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No P1 10F 1 METRIC 18
w.p 477 - 89 - 0 LOCATION €O - ORDS, N 4 758 518.0, FE 422 797.5 ORIGINATED BY
DIST 2 HWY 201 BOREHOLE TYPE .. HAND AUGER COMPILED BY __ M V..
DATUM . GEQDETIC DATE 89 06 10 90 D4 CMECKED BY i
SOIL PROFILE saMpLes | B | 3 | Rierance por o e e
<] o owr . wesme jurt| =35 | REMARKS
| o e|F5| 2| _n s & ® w0 [T | 58 &
ELEV Bl w|2|25| & [SHEAR STRENGTH WP P Y T oram sz
BEPTH DESCRIPTION g2 Z S |8E| & |ouwcowrme  + mEwp vane y |DiSTRIBUTION
£|2 . 28 = e quck axeL  x LAB vane WATER CONTENT (%) s (%)
262.0 | Ground Surface v : o 20 40 60 80 100 50 100 150 fkN/miler sA S CL
0.0 F »
Peot o
261.0 ]
1.0 261
High Plostic St With
Decoyed Shell Frogrments 260
{ Marl } ond Occusionat
Layers of Peal
259.0
259
55| S Gy
3.4 1 End of Burehole
& Note:
Woter Level Not
Estoblished

43 xﬁ:Numlnn rofer to
' Sensitivity

4
15&5 {%) STRAIN AT FAHURE
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RECORD OF BOREHOLE No P2 1 OF 1 METRIC 19
W 477 ~ B9 - 01 LOCATION €O — ORDS. N 4 758 589.0; £ 423 137.0 ORIGINATED BY .o
DIST 2 HWY _401 BOREHOLE TYPE __HAND AUGER COMPILED BY . MY ...
DATUM .. GEODETIC DATE 89 06 10 80 D4 CHECKED &Y PP
= T T DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES ‘-‘g .&J RESISTANCE PLOT NATURA, kit [
vl § PTC wosne Lo | . E | REMARKS
gl | |o|Z8] 2| 2 « e w ww |7 com ST 28 &
e Q
ELEV DESCRIPTION Sl w| 2| 25| & [SHEAR stReneTH wPa P et | T F | GRAIN $12E
DEPTH Zi12i x| ¥ ]1858] & o uncoveme + FIELD VANE + [DISTRIBUTION
2z » | &S| 2 | quck axar x wa vane  [WATER CONTENT (%) 3 %
260,98 | Ground Surfoce v = i 20 40 80 80 100 50 100 150 kN/mi'ler sA 81 cL
0.0 - .
Peot - -
259.8 - 260
11
259
258
High Plostic Silt With
Deceyed Shell Frogments
{ Marl ) ond Occusionat 257
Layers of Peat
255.8 256
5 Sand, Trace of Sit,
Troce of Gravel .
2549 ~ 255
6.0 End of Borehole T
» Note:
Water Level Not
Established

3 , Numbers refer to
+3, * Sunitivily

20
15;%5 {%) STRAIN AT FARLURE
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RECORD OF BOREHOLE No P3 1 OF 1

METRIC 20

2.0 ?anﬁ. va*uée ofl s,
258.4 face of Grave

w.p 477 ~ 89 - 01 LOCATION €O — ORDS. N 4 758 £22.0; E 423 2345 ORIGINATED BY
DIST Z Hwy __401 BOREHOLE TYPE . HAND AUGER COMPILED BY...MN
DATUM . GEQDETIC DATE B9 06 70 80 04 CHECKED BY... PP
SOIL PROFILE SAMPLES | & L1 [ DYNAMIC GONE PENETRATION
LE Bp| 2 [FWEnor > [ 2wl 2 | pewanxs
4 GONTENT 5
8| gl1®s) @ 2 40 8 8 w0 i w w | B4 &
ELEV Tl w | 3[2E] & [SHEAR STRENGTH kPo F 1% | oram size
DEPTH DESCRIPTION = 2| & |3 |BZ| % |o usconemen + FELD VANE »  |DISTRIBUTION
1 5 | EO| 2 |o quck mxaL  x ap vane [WATER CONTENT (%) I €O
60,9 | Ground Surface i z o 20 40 60 80 100 50 100 150 kN/mler A 1 CL
0.0 P -
Peat [
288.9 » A 260
1.0 High Plostic Sit With
. Decayed Shell Frogments
{Marl} und Ovcosionol Loyers
258.9 of Peot 259

2.5] End of Borehole

» Note:
Woter Level Not

Egtablished

3 5, Numbers refer to 20
7, % * Sensilivity 1535 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No P4 1 OF 1 METRIC 21
w.p 477 ~ 88 ~ O LOCATION CO_— ORDS. N 4 758 575.0; £ 422 761.0 ORIGINATED BY .
DIST 2 HwY __401 BOREHOLE TYPE __HAND AUGER COMPILED BY ..M.V
DATUM __GEODETIC DATE £ 06 10 50 04 CHECKED RY...P.P
e e
SOIL PROFILE SAMPLES ﬁw S P RN o o | % | pewarks
5|, |32 %] 2 w o » @ P 3 &
ELEV DESCRIFTION Tl w| 3|25 & [sHEar sTRENGTH kPo AN R SRAN SiZE
ODEPTH et EL > Z| % e unconrmed + FIELD VANE IDISTRIBUTION
: 1217 2 gg S |o cvick L« e vane [WATER CONTENT (z)f 7 177 ()
262.0 | Ground Surface i E I 20 40 60 80 100 50 100 150 ] kN/niler sA 81 oL
0.0 = T e |
e
Pagt i
-
260.8 - 261
1.2 4
!
//f
/1
1 /’ 260
A //
Sity Clay to Cloysy Sitt :/:
With Decoyed Shell Fragments //*’
il 259
( Nori ) 1%
& /
14"
f//
/1
11 // 258
1]
257.5 1y
4.5 | End of Borehale

* Note:
Water Level Not

Establistied

+3 .9, Numbers refer to
' Senzitivity

20
1505 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No P5 1 OF 1 METRIC 22

» Note:
Water Level Not

Estublished

WP 477 - B9 - 0 LOCATION €O — ORDS, N 4 758 SB0.0; £ 422 782.5 ORIGINATED BY
DIST Z HW’( 401 BOREHOLE TYPE __HAND AUGER COMPILED BY MV
DATUM ,...GEGDETIC DATE ..... 89 06 T0 90 04 CHECKED BY PP
SOIL PROFILE SAMPLES E [ CYNANIC CORE PERETRATION P
:E'g 5 ESISTANCE PLD NZ‘*M w m’F ILJ“G\r!fID m% REMARKS
sl.| [gl®8] 7 | 2 o o o w [ == T)z2] 7,
g Q
ELEV DESCRIPTION Elil w3 25| & [snear strenom weo P M1F orain siz
DEPTH ESCRIPTIO ZlZ2 5| F 182 & |owcowmen  + mEw vane y  |DISTRIBUTION
glz o | &S| & |ocuck maxsg  x ue vane [WATER CONTENT (%) 4 @
262.0 7 z o 20 40 60 80 100 50 100 150 kN/mi ler A 81 cL
0.0 e .
=
Pt 261
Peat 2 260
-“-Ji
LA 259
288.4 [
36
258
High Plastic St
{ Mart )
257
63|
8.7 Silty Clay to Cloyey St A
With Decoyed Shell Frogments 1 /: 256
2856] ( Mert ) 1%
6.4 | End of Horehole

20
3, e, T 1 155 (%) STRAIN AT FALURE
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RECORD OF BOREHOLE No P& 1or1 METRIC 23
w.p 477 - 89 - 01 LOCATION €O~ ORDS. N 4 758 661.0, £ 423 1225 ORIGINATED BY
DIST 2 HWY ...401 BOREHOLE TYPE __HAND AUGER COMPILED BY MV
DATUM ...SEQUETIC DATE 8¢ 06 T0 80 04 CHECKED 8Y___ PP
SOIL PROFILE saMples | & ] L | DYNaMic SONE FENETRATION NATURAL -
Zwni 2 Pusc  yostuer MR | it | REMARKS
o | 2E| © 20 40 60 80 100 CONTENT 3
[+] o " o = 3 fy 1 4 Fl wP w WL :’g &
ELEV zlw w3 25| S [SHEAR STRENGTH kPa N GRAIN SIZE
DERTH DESCRIPTION 12| E 5|38 & |ovcowm  + pmo v | 5 [pisTRiBUTION
12 o | ES| 2 |oouck muwaw o« usvane [WATER CONTENT (%) |
261.0] Ground Surface 7 ¥ o 20 40 60 80 100 50 100 150 | kN/milGR sSA SI CL
0.0 '“_F"‘“" ™
o
] 260
Feaat :.v-w
- 258
257.9 iy 258
31 High Plostie St Witk
Decuyed Shell Fragments
257.0 ( Morl )
40 P 7
Sond, Trace of Silt, LY.
Trace of Gravel '.: 256
255.4 [
5.6{ End of Bordhule
+ Note:
Water Level Nat
Estublished
4_3' w3 ; Numbers refer to

" Swnslivily

20
154;5 {%) STRAIN AT FAILURE
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FOUNDATION INVESTIGATION REPORT
For
Dorchester Swamp - Hwy. 401
Sta. 14+300 To Sta. 144850
W.P. 477-89-01

District 2, London

INTRODUCTION

This report contains the results of a soil investigation carried out at the
above mentioned site to provide information for the pre-loading of the
Dorchester Swampy area adjacent to Hwy. 401.

The field work for this project was carried out between 90 07 26 and 90 07
31, and comprised of eight sampled bareh01es’and Dynamic Cone Penetration
Test adjacent to these boreholes.

Boreholes were advanced to a maximum depth of 12.6 m (El. 250.2 m) below
the existing ground level using a continuous flight hollow stem auger.
However, Dynamic Cone Penetration test was taken to a maximum depth of 14.9
m (El. 247.0 m) below ground level.

SITE DESCRIPTION

The site under investigation is located about 500 m east of Hwy. 401 and
Dorchester Road in the Township of Dorchester.

The topography of the site is flat to gently undulating. This section of
the highway crosses a swamp which is Dbordered by farm land.
Physiographically the area is located in the region known as the “Caradoc
Sand Plains”.

SUBSURFACE CONDITIONS

The underlying subsoil at this site, with the exception of the existing
embankment fill consists of peat underlain by marl which overlies sand.
For classification purposes, the soils encountered at this site can be
divided into four different zones.



a) Embankment Fill

b) Peat

¢) High Plastic Silt to Clayey Silt (Marl)
d) Sand, trace Silt, trace Gravel

The soils encountered during the course of the investigation, together with
the field and laboratory test results are shown on the Record of Borehole
Sheets contained in the Appendix of this report. Three stratigraphical
Sections are shown on Drawing No. 4778901-A. This drawing also shows the
locations and elevations of the borings. In addition, information provided
by the Geotechnical Section of the Southwestern Region is also included in
this report. A summary plot of the soil properties are shown on Figure 9.
Description of the strata encountered are given below.

Embankment Fill

This fill which was placed to raise the grade level consists layers of
clayey silt and sand with varying proportions of silt and gravel sized
particles. The thickness of the fill was observed to be about 10.5 m and
extends to El. 252.6 m. The Standard Penetration Test results were
observed to vary between 3 blows/30 cm and 19 blows/30 ¢m with an average
value of 10 blows/30 cm.

The embankment fil1 is underlain by 1.1 m to 1.5 m of firm high plastié
silt to clayey silt (marl) with occasional organic layers.

Peat

The borings in the swampy area indicate 1.4 m to 3.4 m of very soft to soft
peat. This organic layer extends to about E1. 261 to 257.9 m. The organic
content of this peat layer varies over a wide range (18.5% to 85%). The
natural moisture content was observed to vary from 68% to 441%. However,
the low moisture content was indicated by the samples obtained above ground
water level from boreholes located north of Hwy. 401. Vane Shear tests
carried out in this organic layer indicate shear strength in the range of
10 kPa to 14 kPa.
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High Plastic Silt to Clayey Silt (Marl)

This deposit was encountered immediately below the peat layer. The
thickness of this deposit varies from 3.8 m to 7.2 m and extends to El.
256.0 m to 251.3 m. The results of the Atterberg Limit test are shown on
Figure 1 & Figure 2. The natural moisture content was observed to vary
from 68% to 245% in the area where high plastic silt and occasional organic
layers were encountered. However, samples obtained from clayey silt
stratum indicated moisture content in the range of 29.5% to 69%. The bulk
unit weight was observed to vary widely (11.2 kN/m3 to 19.3 kN/m3)
depending on the type of material. The in situ Vane Shear test carried out
in this marl indicate shear strength varying from 6 kPa to 29 kPa. As
indicated before higher unit weight and shear strength values were observed
in the area where clayey silt was encountered.

Sand, trace Silt, trace Gravel

This sandy deposit was encountered in all the boreholes immediately below
the marl layer. The Grain Size Distribution test was carried out on one
representative sample and the results are shown on Figure 3. The Standard
Penetration Test values vary from 1 blow/30 cm to 8 blows/30 cm indicating
very loose to loose state of compaction. Considering the nature of the
investigation and the hydrostatic condition observed, boreholes were
terminated in this deposit, and the full extent of this deposit was not
proven,

Groundwater Conditions

The groundwater was encountered in all the boreholes, and was observed at
or near the ground level in the boreholes located south of Hwy. 401,
whereas, in boreholes located north of Hwy. 401, it was observed abaut 1.6
m to 2.0 m below the existing ground level. The groundwater level at each
borehole location is as follows:



Borehole No. E]evgtion {(m)

262.3
261.7
261.0
259.5
259.5
259.2

L
O ~N @ W N

Sub-artesian condition was observed in boreholes located on 'Hwy« 401
shoulders. The groundwater in these two boreholes was first encountered
around E1. 251.5 m and at the end of dr1111ng (£ hr. to 1 hr.) it rose up
to about E1. 259.8 to 259.3 m.




DISCUSSION AND RECOMMENDATIONS

General

It is proposed to widen the existing Highway 401 to accommodate two future
lanes on either side without altering the median. The existing Highway 401
in this area crosses a swamp which is about 550 m in length. There is no
specific record available with regards to subexcavation of the swampy
material underneath the existing highway. According to available
jinformation, there was some settlement problem over the years and required
constant maintenance. At present, the Highway 401 shows no major distress
or settlement in this area.

It is understood that the fill for the widen portion could be left in place
for as long a period as three years before the commencement of pavement
operation. Measures to ensure the stability, subexcavation requirements
and also the associated settlement of the pre-loading in this swampy area
which is located about 500 m east of Dorchester road (Sta. 144300 to Sta.
144850) will be discussed.

The results of the stability analyses carried out for various stages of
fill placement such as fill on existing ground level, during excavation and
at the end of backfill are shown on Figure 5 to Figure 8.

Pre~Loading of Swamp

The organics and marl encountered at this site is expected to settle due to
the embankment loading by large order of magnitude and the settlements will
take place for a long period of time. If the fill is placed on the
existing ground level without any subexcavation of weak material, the total
settiement will be excessive and expected to continue for a long period of
time. Since the amount of proposed embankment 1loading is Timited and
consequently continuous maintenance will be required for a major highway of
this nature.
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In order to reduce the post construction settlement, it is recommended to
subexcavate part of the compressible deposit and backfill with granular
material up to about 0.3 m above the groundwater level and the remainder
with the acceptable earth material. This method of construction will
induce additional vertical stress in the underlying soil and further
accelerate the settlement. In order to achieve this, the placement of fill
should be carried out as follows:

1)  The subexcavation of the organic layer and marl is required to a depth
of about El. 257.5 m.

The excavation should be carried out in 2.0 m strips as shown on
Figure 4 to avoid any failure of the existing embankment.

The use of light equipment and also keeping the equipment at a safe
distance beyond the edge of the existing shoulder is essential. This
-aspect should be given in the contract to warn the contractor.

2) Backfilling of the subexcavated portion should be carried out prior to
the commencement of the subexcavation of a new strip.

3) Granular backfill shall be used at or below groundwater level and
above the water level any acceptable earth material may be used.

The embankment should be constructed to the finished grade of the highway.
As the settlements progresses with time the roadway could be brought to the
required level with additional 1ifts.

Any minor localized failures occured during the construction due to
displacment of high plastic silts (marl) can be removed prior to the
placement of the backfill.

It is estimated that the settlement will be in the order of 0.6 m to 1.4 m
depending on the thickness of the compressible layer. However, - the
majority of the settlements are expected to take plce within first 1% to 2%
years.
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In order to study the performance of the roadway and the magnitude of
settlement, some monitofing will be required. A simple method will be
taking periodic cross-section at various time intervals in order to
determine the amount of settlement. However in some Tocalized areas, the
observed magnitude and rate of settlement are of concern, these areas may
have to be treated separately. One method of achieving the end result is
to remove the previously placed fTill material and replaced with light
weight aggregate before commencing the pavement operation. The Foundation
Design Section would assist the Region in developing monitoring methods and
consultation during the construction.

MISCELLANEQUS

The field work for this investigation was carried out under the supervision
of Mr. M. Vasavithasan, Foundation Engineer, and Mr. J. LeMessurier,
Student Engineer. The equipment used was owned and operated by Master Soil
Investigation Ltd. This report was prepared by Mr. M. Vasavithasan,
reviewed by Mr. P. Payer, Senior Foundation Engineer, and approved by Mr.
M.5. Devata, Chief Foundation Engineer.
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Ontorle
RECORD OF BOREHOLE No 1 10F 1 METRIC
w_;-;: 477 =~ #9 - 01 LOCATION ' CO. = OROS N 4 758 5295 F 432 8485 ORIGINATED BY.M V& L
pisT 2 HWY .40} BOREHOLE TYPE __GONE TEST & CONTINUOUS FLIGHT AUGER [{H.S5) COMPILED BY .MV
DATUM __GEODETIC DATE 94 07 26 CHECKED BY. . BB
r i~ ] DYNANIC CONE PENETRATION
SOIL PROFILE SAMPLES 1, | = |ressmwceror 5 lousw MY wwel o5 | mewarks
L34 <) LI CoNtENT LT s
5 . w1zl © W 40 8D 80 100 vo " " gg &
il =5 ) o =
ELEV Sl w | J | 25]| S |SHEAR STRENGTH kPo NN — GRAIN SIZE
BEPTH DESCRIPTION slZ| B | 5| 38] 5 |oucowme  + e vane , , [oisTRIBUTION
2 o | ES] 2 o ouok maxaL  x wp e [WATER CONTENT (% S &
. 262.4 | Ground Surface n 1y o 20 40 60 BO 100 50 100 150 ] kN/mlgr sa si CL
0.0 - =
Peat, e 262
Very Soft to Soft e
v Pl vl ss | | asem o ORG. = 25.5%
2810 Py
T4 28
A
|
260
2 W PM o H uzos] 112
5185 1 |/ e8em H @
259
Otcasional Loysrs of Feat
2
258
41881 v lraem
257 -2
High Plostic St Witk
Decoyed Shell Fragmants, 5 Tw | PM 258 =t b 13.3
Very Soft to Seft
{ Mart ) 6 8% 1 J/46em
265
1
254.4 \
8.0 L. /
Sond, Trace of Sit, o es | 2 \
Troce of Gravel, L°.
vary Loose td Loose L. \
:. 253
y 252.2
10.2| End of Boretole , 1204 15em
Note:
STA. 14 + 400; O/ 32.9m
RT. CL. HWY. 401
"
i

3 3 . Numbers refer to

20
" Samisily 155 (%) STRAIN AT FALURE
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Onfare
RECORD OF BOREHOLE No 2 tor1  METRIC
W 477 = 89 ~ 01 LOCATION GO~ ORDS, N _4 758 5555, £ 422 9422 ORIGINATED BY.M.Y&Jd L
DIST 2 HWY __ 01 BOREHOLE TYPE _ CONE_TEST & CONTINUDUS FLIGHT AUGER (4.S) COMPILED BY MV
DATUM _ BEODETIC DATE 90 07 27 CHECKED BY _..B.P .
SOIL PROFILE Rl ER R s e , R e
=21 g Gape woeme P01 =% | REMARKS
5lol Q|38 7|2 % o & o [ 0 U135
9 =
ELEV DESCRIPTION el w| 3|25 8 [SHEAR STRENGTH kPo P | TF CRAN SiZE
OEPTH 2lZE] 2| 5188 T |0 unconrines + FIELD VANE v | y
E o | BS| 2 o avek rmmxa. e vane  [WATER CONTENT (% 3
. 261.9 | Ground Surface " . o 20 40 60 80 100 50 100 150 | kN/milcr sA sI CL
0.0 ”a-:" =
Paot, L]
M Very Soft A 261
] ylss | oo 2304 ORG. w» 23%
i %
260.3 - 1
1.6 2{ss| 1 |/46eml o
+‘I
Loyers of High Plastic 258
Silt With Uscoyed Shell 3w | Py ' — o 13.3
Frogments { Mori ), ond
Peat, 258
L+)
very Saft 418 | 1 |/e6em }
*l
257
5 TW | PM T fod o 124 | ORG. = 28%
256.0 N 256
54 Sand, Troce of S, Troce of L.
255.3 Gravel, Very Loose 6|ss| 2 \ o 0 95 (8)
6.6 End of Borehole L°.
-
Probuble Sond, Troce of .:
Siit, Troce of Grovel, Lt
Very Loose to Loose b t .
. .
Nota: "t
& 5TA. 14 + 500; 0/8 s02m P ¢
RT. CL. HWY. 401 r..
N e
. \
247.0 o M
1481 End of Cone Test

3 5, Numbers refer to 20
+7, % * Sensitivily 15&-5 {R) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 3 1or1 METRIC
W.p 477 — 89 ~ O1 LOCATION €O -~ ORDS, N 4 758 5775 E 423 0400 ORIGINATED BY. M V&J L
DIsT 2 Hwy 401 BOREHOLE TYPE __CONE TEST & CONTINUOWS FLIGHT AUGER (H.S) COMPILED BY ..MV
DATUM ._CEQDETIC DATE 90 o7 27 CHECKED BY..E P
SOIL PROFILE SAMPLES | & | W | Priere SoNE FENETRATION NATUAL -
Bl 2 RESSTANCE PLOT S e Jonne wouo | 5 | ReMaRKs
5 nl3*8] 9 20 40 80 g0 o | 0 Sver TR ZE &
o Jrusil 1 ) 1 i
ELEV allw| 3 85] & [sHEAr sTRENGTH KPa Pt | % ] GRAIN SIZE
OEBTR DESCRIPTION TEIERE: a8l & | uncovrne + FIELD VANE 4  |DISTRIBUTION
12 o | EO| & v oviok Ty  x yas vane  [WATER CONTENT (% i B O]
. 261.2{ Ground Surfoce vi 1y o 20 40 60 80 100 50 106 150 | kN/mijgr sA S1 CL
0.0 e = 9851
Pugt, o
Vary Soft N
) =
P lss ] 1 f/a6em
- w2
9598 o 260
1.4 A
269
Loyers of High Plastic 2 W | PM K \ He 125 | ore. = 57%
Sit with Decuyed Shell 258
Fragments { Murl ), ond 3188 1|/ 4eem
Puat,
Very Soft 2
257
4]ss | 1
256
“““““““ K
Claysy Silt With {ccasional /; 5| ™W M s 19,3
255,1 Devctyed Shell Frogments H
6.1 . 255
' “ ‘leiss| 8
Sand, Troce of Silt, L .
Troce of Crovel, *

Loose K 754

2538 v \
7.5} End of Borghole P

Probuble Sond, Troce of .
Bilt, Trove of Grovel, L.

Loose to Compout F "

2505 v N
10.7 | End of Cone Test

Note:
STA. 14 + BOO: O/5 29.9m
RY, CL Hwy, 4

3 5, Numbers vefer fo i
KT ity 15?‘:55 (%) STRAIN AT FAILURE




Mintstry of
@Tnmpommn . Foundetion Design

Untarie o .
RECORD OF BOREHOLE No 4 10F 1 METRIC
W.p 477 —~ B9 — 01 LOCATION CO - ORDS. N 4 758 547.0; F 422 8415 ORIGINATED BY. M V& L
Dist 2 HWY ...401 BOREHOLE TYPE __CONE TEST & CONTINUOUS ELIGHT AUGER (H.5) COMPILED BY ..M.V
DATUM ....GEQRENC DATE 90 07 27 CHECKED BY...P B .
T W PDYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES Ew 3‘ RESIETANCE PLOT LMM wc mm ngr o] 5 REMARKS
|25 2|2 o ® w w fO 138 &
& S lac] = P L z
ELEV Hiwl S ]Zz5] © |SHEAR STRENGTH kPa . P e GRAIN SIZE
DEPTH DESCRIPTION 2 ,%_ F|18Z] % o unconsnen + FIELD VANE 5  |USTRIBUTION
2 o [ ES] 2 | ovox mana,  x e vane [WATER CONTENT (% S|
. 263.3| Hwy. 401 Shoulder : i 20 40 60 80 100 50 100 150 | kN/mi|GR $A St CL
00 Sond And Gravel, Some Silt, 263 e
Luose )
* 262.2 CFm ) 1]88 | 8 /
e 262
2|85 6
261
3185 | 19 \
4188 |12 260 \
&
AV
5188 ] 12
259 M
s 85 w0
Cloyey Sift, Some Sond, 258
Sorma Gravel, 7158 8 \
Firm to Stff ] \
(Fn) 5]lss! & | 2m7
alssi 9
256 D
107 88| 1
255
11] %5 | 10
12| s8] 13 254
, 13] 65| 8 b4
252.8 233
| Peot, Soft , -
2883 o IV P i b ORG, = 15:5%
108 High Plostic Silt With
252
Qeeosionsl Decoyed Shell *2
i F by, Fi
2513 ragmen ’( Mor! ) v
126]  Sond, Troce of Silt, Troce of - =
. b ol | ss | 4 2851
" . 250.7 Grovel, Loose L v,
12,6 | End of Borehicle
Note:
STA, 14 + 4D0; 0/5 15.1m
RT. ClL. HWY, 401

3 5, Numbers rofer fo 20
+5, % * Sansiiiviiy 15;%5 (%} STRAIN AT FAILURE




Mintsiry of
Transgportoton Foundation Design

Ontaria
RECORD OF BOREHMOLE No 5 1 OF 1 METRIC
w.p 477 = 84 - 01 LOCATION GO -~ ORUS, N 4 758 5755 £ 432 8345 ORIGINATED BY. M V& L
DisT 2 MWY 401 BOREHOLE TYPE . CONE TEST & CONUNUOUS FLIGHT AUGER (H.S) COMPILED BY M.V
BATUM __GEODETIC DATE 90 07 31 CHECKED BY... PP
SUIL PROFILE SAMPLES & W | DYNAMIC CONE PENETRATION
Oll. PROFIL Enl = RESISTANCE PLOT PLASTIC :&Tsum [ ] ,...E HEMARKS
£z & UM conrenr WM ] S5
5 o niEs| w 20 40 60 8O 100 v o w | 35 &
] o
ELEV al8ly | 2125] & [sHEar sTRENGTH kPo P oM T loran sz
GEPTH DESCRIPTION w21 2| 51388 % |o unconrme * FIELD VANE ; v |DISTRIBUTION
2|z o | EO] T | ouck RAKAL  x Lag vANE WATER CONTENT (%) s (%)
R 263,11 Hwy, 401 Shoulder 1% s i 20 40 &0 80 100 50 100 150 kN/mi{cr sA 1 L
6.0 "
Sand And Grovel,
* : Some Silt,
Loose 282
{ Filt )
281.3 118 ] 3 i
1.8
261
260
218 ] 1 _ \
L 4
Cloyey Silt, Some Sond, Y 259 \
Some Gravet,
Firm to SUfF s | ss | 14
Cem) 258 \\
N
4181 7 <
256.3 [~
6.8 T
{ 256
YA EREREE
\ 255
Silt With Sond, Troce of
Groval, Trace of Cloy, L €] s T4
Louse to Compoct ¥ 254
(Fn) 1 7 s8] 10
Bl1ss| 6 253
252.6 L
10.5
W i ¥
Cloyey Silt With Occosionol W o | ss 4 "
Shelt Frogments q 252
2s15)  Firm ’,//
) 1.6 roiss | s | X
Sond, Troce of Silt, Truce b =
of Cloy, b 251
. 50,5 Very Lovse to Lovse Sl oss 3
12.6 | End of Borehols
Note:
STA, 14 + 400; O/$ 14.8m
LT, Gl HWY. 401

3 5, Numbers refer to 20
+5, % * Sanslitvity 15;:35 {%) STRAIN AT FALLURE



Mintatry of
Transportation

Foundutian Dusign

Ontorio
RECORD OF BOREHOLE No 6 1 OF 1 METRIC
W.P 477 - 89 ~ O} LOCATION CO - ORDS. N 4 758 589.0; E 422 B31.5 ORIGINATED BY_M V&J L
DIST 2 HWY 401 BOREHOLE TYPE __CONE TEST & GONTINUOQUS FLIGHT AUGER (H.5) COMPILED BY__ MV .
DATUM ... GEGDETIC DATE $0.97 31 CHECKED BY. . B P
SOIL PROFILE savpLEs |5 | 8 | BRRSS Rar a o . o, )
Ful 5 ST wosme WO -k | REMARKS
E w5 @ 20 40 50 80 300 | N w | 25 &
e =] =z g : P L
ELEV 2l w| 3| 25| B [SHEAR STRENGTH kPa P M ® | oraN iz
SEPTH DESCRIPTION e|Z2iE 1| 82| 5 [ounconrmen  + PEWD vane 5 |DiSTRIBUTION
E|2 5 JEO| & o ouck TRAXAL  x LAB VANE [WATER CONTENT (% 4 ™
261.3] Ground Surfoce i ¥ = 20 40 80 B0 100 50 100 150 kN/milGr 54 51 CL
0.0 I
L 261
o
i R Rl IR s a2t ORG, = 52%
FPoat With Occosionat Rl 280
Pattiolly Decomposed A 2 | ss sy
Timbar, - =
Very Soft "‘“‘_-"‘ fracy)
286.4 Py e b4 ORG. = 79%
2.8
258 ¥
High Plostic Sit With P I » - 13,
Uscoysd Shell Frogments, 257
Oveosionol Layers of Peot,
Very Soft to Soft "
256
5188 | 1 |/46em B B
g
el w e 255 e ' 16.4
11
Sitty Clay to Clayey Silt ’ .5
With Decoyed Shell Frogments ; 254
{ Morl ) 1
§
VA7 ss | 1 |/4sem
1A
255
l18]ss| 1 |/46em Ho
LA
,/.; \
] 282
L o
A
251.3 §
10.1 o
Sand, Troce of SHt, Troce L', 251
af Gravel, "
250.2 Vary Loose to Loose Pl ssy o2
11.1] End of Borehole .
Proboble Sond, Troce of Sit, ‘.
Troee of Grovel, Looss A
248.1 L.
12.2 ] End of Cone Tast
Nate:
STA, 14 4+ 40l O/% 27.8m
LT, CL. HWY, 401
3 5, Numbers refer to

+5, X

" Sunxiivity

20
'15;%5 (%) STRAIN AT FAILURE



Minfstry of
®Tmmmﬁmtun Foundation Desige

Onforie
RECORD OF BOREHOLE No 7 10F 1 METRIC
w.p 477 = 89 - Q1 LOCATION €O~ ORUS. W & 758 6125 F 422 929.0 ORIGINATED BY_M ¥l L
DIST 2 HWY 401 HOREHOLE TYPE . CONE _TEST & GONTINUOUS FLIGHT AUGER (H.S) COMPILED BY ... M.Y
DATUM __CECDETIC DATE 90 07 31 : CHECKED BY...PP.
I Wi Y OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &1 | 3 | RessmicE elor puste uosme b0 | = | REMARKS
= ConTent WM SQ
5 |38 7 2 w0 @ o e [0 U7 L 138 &
2 - "
CLEV DESCRIPTION 2l w2 §§ % [SHEAR STRENGTH kPo et | F CRAN SiZE
BEBTH =lE > % Y2 o unconeiNeD + FIELD VANE G
B BO| 2 | ovok Raxa, x 1ap vang  [WATER CONTENT (% B €))
. 261.2| Ground_Surface n : o 20 40 60 80 100 50 100 150 | kN/mlGRr SA Si CL
0.0 ] 281
* ] ss |t 1\ a ORG, = 23.5%
S 280
Paouat, Al
Very Soft _:“_,. 2| ss 1 '!ﬂ‘ o, JorG = 41m
, it 259
;’ ;,-'r ‘“1
756.0 3
Y] T 5| ss | 1 |s46em] 298
| 1y
%
r/ +
1 247
Cloyey St With Decoyed A
Shall Fragments { Morl ), ; a4l tw | Pu o) b 18.3
Ovcogionol Luyers of Peot, 1./ 258
A
Vi i "
ary Soft to Soft // s | ss N . M .
;/
v 255
/ #!
254.2 ¢ \
255.9 Sond, Troce of Sit & Grovel . 61 S5 2 254 \
7.3 trd of Barehole ER \
Proboble Sond, Troce of LT >
Silt, Troge of Gravel, rLT <
Very Loose to Loose ':
2521 : :‘
8.1} End of Cone Test -
Note:
STA. 14 + 500; 0/S 28.6m
LY. Gl Hwy. 401
¥
*

3§, Numbsrs refer to a
+¥, ®7 1 Sonsiivity jﬁ%‘gs (%) STRAIN AT FAILURE




Ministry of

Transporiation ’ Foundgtion Design
Onigria
RECORD OF BOREHOLE No 8 tor1 METRIC
w.p 477 ~ 89 - 01 LOCATION CO_— ORDS. N 4 758 631.5; £ 423 037.0 ORIGINATED BY .M Y&J L
DIST 2 HWY 401 BOREMOLE TYPE __CONE TEST & CONVINUGUS FLIGHMT AUGER (W.5) COMPILED BY ..MV .
DATUM _. .BEQDETIC DATE 99,07 31 CHECKED BY g
T W ] DYNAMIC GONE PENETRATION
OlL PROFILE SAMPLES | w P, NATURAL
kS B | Z | RESSTNCE ALOT F PUSTC  logtme Lo m% REMARKS
B w |85 ¥ 20 40 80 80 10 fO N T 28 &
w ‘s 3. 3. 1. 1
ELEV DESCRIPTION gl w | 2| 25| & [sHEAR STRENGTH kPo AT (GRAIN SIZE
OEBTH w1321 5138 2 | o unconFmen + HIELD VANE ¥
1 EI R %é S | ouck TRmxAL  x (s vane  [WATER CONTENT (%) S| &)
. 2613 ] Ground Surface % : o 20 40 60 BO 100 50 100 150 | kN/milgr sA s1 cL
i 0.0 -
L] 261
-
* e BRI | o ORG. = 1B.5%
. 260
Paat, e v !
Very Soft s £
-] 255 :
- 2| W M & b1 1 10.4 ORG. = BS%
257.9 L=} 31 ss 1 }/46cm]  2um @ ORG. = 28.5%
34 : /
40 W | PM - i -] 13.0
757
5185 1 | iem
High Plostic Silt With
Decayed Shell Fragrnents 256 i
Very Soft to Sofi ¥
{ Marl } \
6155 | 1 |/46em] 255 i g
, A
2539 N 254
724 Sond, Trace of Sit, Troce K \
. of Grovel, Loose :.: 7]ss] 4
8.1] End of Borehole L . .
Proboble Send, Troce of Silt, L
Trace of Gravel, Lovse . - \
352.2 L,
8.1 End of Cone Test
Note:
STA, 14 + BO0; O/5 25.0m
LT, CL. HWY, 401
&
.

3 5, Numbaers refer to 0
s g ety _ m‘%s (%) STRAIN AT FAILURE



Mintutry of
@Tmmnmmw Foundoltion Dustgn
Gntorio

RECORD OF BOREHOLE No Pt 1or1 METRIC

Ww.p 477 = 89 - 01 LOCATION CO ~ ORDS. N 4 758 519.0; E 422 797.5 ORIGINATED BY
DIST 2 HWY __401 BOREHOLE TYPE __HAND_AUGER COMPILED BY ..M Y
DATUM ...GEODETIC DATE 89 U5 7O 30 D4 CHECKED BY _..B.E ..
SOIL PROFILE SAMPLES | & | 4 | BrMMIC CONE FENETRATION NaTURAL
mg 5 RESISTANCE PLOT L«-....,. ﬂ‘.‘.‘#"" %&mf um#n ﬁg REMARKS
& R 0 b &0 B0 190 1 w  ow | BG &
- o
ELEV Eldlw | 3 125] & [SHEAR STRENGTH kPa Y IR PV
DERTH DESCRIPTION g2 F |38 5 |ovweome - vrmowmel oo ] o [DISTRIBUTION
1E: o | EO| 2 |ocuek maxa  x we vane  [WATER CONT (%) 3
. 262.0| Ground Surface n : o 20 €0 80 100 50 100 150 ] kN/mijGR SA SI CL
5.0 e *
oot o
* 261.0 it
- 261
High Plastic Silt With
Devoyed Shell Frogments
250
{ Marl } and Uccoslonal
: Loyers of Peot
: 269,0
2 259
i 253@ Sty Clay

34} End of Borehole

«  Note:
Water Level Not

Estatiished

3 5, Numbers rofer to wo
5 samsttivity 1595 (%) STRAIN AT FALURE




Minfstry of

Transporiation Foundation Design
Ontorie
RECORD OF BOREHOLE No P2 10F 1 METRIC
‘W.E 477 = 89 - 01 LOCATION CO_ = ORDS. N 4 758 599.0; € 423 1370 ORIGINATED BY
DIST 2 HWY __401 BOREHOLE TYPE _.HAND AUGER COMPILED BY ..MV .
DATUM __GEODETIC DATE 8y 08 10 90 04 CHECKED BY... BB .
[ L DYNAMIGC CONE, PENETRATION
SOIL PROFILE SAMPLES %m 3 RESISTANCE PLOT M BLASTIE :'wum LD »’E REMARKS
- FZ| @ 30 40 60 80 ipo | v N 5O
Q o & Q = ) f f ) ] wp W wL D‘; &
ELEV DESCRIPTION Coll b g 2 g‘g G |SHEAR STRENGTH kPa AP — SRAIN SIZE
DEPTH bl [ >1a Y2 |9 UNCONFINED + FIELD VANE v jo
HE 5 gé S |wauck rema x s vane  [WATER CONTENT (%) 4 @
. 260.9 | Ground Surface v “ o 20 40 60 80 100 50 100 150 kN/m'lGR SA $1 GL
0.0 T— -
-
Pegt el
- 259.8 -1 260
1.9
259
258
High Plastic Silt with
Decoyed Sheil Fragments
{ Mart ¥ end Occasionat 257
Layers of Peat
256.8 256
5.1 M
Send, Troce of SH, P
Trace of Grovel h
254.9 r.° 255
6.0 End of Borghole
» Note:
Water Level Not
Extabiighed
_4,3‘ 3, Numbers refer o

20
! Sanltivlly 1505 (%) STRAIN AT FAILURE



Mintstry of
Tronspariation _ Fuundation Dasign
Qutorle

RECORD OF BOREHOLE No P3 1or1  METRIC

w.p 477 - 89 - D LOCATION GO - ORDS, N & 758 6220, E 423 2345 ORIGINATED BY won
DIST 2 HWY ..401 BOREHOLE TYPE .. HAND AUGER COMPILED BY L MY ...
DATUM _GEQDETIC DATE 85 08 .70 80 04 CHECKED BY....P.P
& LT BYNANIE CONE PENETRATION
SOIL PROFILE SAMPLES W = NATURAL
e 2 z RESISTANCE MLOT p = pus e o '”—“% REMARKS
5 B -2 20 40 60 80 100 {0 o . | BE &
- @
ELEV B8l w | 3125] & [sHEar sTRENGTH ko oM T F L ora sz
DEPTH DESCRIPTION I x5 | 88| & |o unconemeo + FIELD VANE 5 |DISTRIBUTION
9:‘ = 5 %U a o QUICK TRIAXIAL x |AB VANE WATER CONTENT (%) 3 (%)
- 260.9 | Grounid Surface v = = 20 40 60 B8O 100 50 100 150 | &N/milgr sA 51 cL
0.0 - .
Peat “:"
- 280.9{ - gt 260
1.0 High Plogtic Sit Witk
Uecoyed Shell Fragments
{Marf) and Qceasional Layers
258.9 of Peat 259
2.8 Send, Trage of Sit, L.
258.4 Troce of Gravel v,

2.5 | End of Borghols

» Note:
Woter Leval Nuot

Estublished

+3, x5, Numbers refer to

20
" Sunsitivily 15:;;5 () STRAIN AT FAILURE




Mintutry of
Transportation Foundatlon Design
Ontarie

RECORD OF BOREHOLE No P4 10F 1 METRIC

w.p 477 — 89 - 01 LOCATION CO -~ ORDS. N 4 758 575.0{ € 422 761.0 ORIGINATED BY
DIST 2 HWY 491 BOREHOLE TYPE . HAND AUGER COMPILED BY MY ..
BATUM __GEQDETIC DATE 89 08 10 99 04 CHECKED BY ...EP .
3 T ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i «d NATURAL b
QQ 5 RESISTANCE #LOT M we '::&m uumlo ,._:% REMARKS
5 wl =g » 20 40 80 80 100 W w w | B &
- o
ELEV. DESCRIPTION SEIEE 25 G [SHEAR STRENGTH ko - | SISTRBU N
OEPTH 3 > Z | 5 | o UNCONFINED + FIELD VANE 7
' E Fl: £8] 3 o quck maxa x g vae [WATER CONTENT (2 4 @
. 262.0| Ground Surfoce i G o 20 40 60 80 100 50 100 150 | kN/rilor SA SI CL
0.0 3 u-* »
b d
Peat R
h
- b
260.8 - 281
1.2
1%
4!
¢ 260
f,
///
Siity Cloy to Clayey Silt 1.4
With Decoyed Shelt Frogmerls ;/ 259
{ Marl )
f";:
1%
% 258
gt
257.5 k

4.51 End of Borehobe

» Note:
Water Level Not

Extoblivshed

4,3, o Numburs rofer to

20
* Sensilivity 1555 (%) STRAIN AT FAILURE



Nlalwtry of
Transportation ' Foundetion Design

Ontarte
RECORD OF BOREHOLE No P> 1 OF 1 METRIC
w.p 477 - 88 - 01 LOCATION €O~ OROS. N & 758 SB00; £ 429 7825 ORIGINATED BY
DIST o HWY __401 BOREHOLE TYPE _ HAND AUGER COMPILED BY ..MV
DATUM . GEQDETIC DATE 89 06 TG 90 04 CHECKED BY...P B ...
SOIL PHOF SAMPLES [3 =] DYNAMIC COME PENETRATION
LE . E w] B |RESSTNGE PLOT e pust Bty o u% REMARKS
5 p %5 v | 2 4 s s wo Lo E L | ZS &
" o
ELEV Elulw | 3 125] & [SHEAR STRENGTH kPo P tre® | F | GRAIN SIZE
BERTH DESCRIPTION L[S E | Z|38] 5 |oucowme  emeowwel oo o [PISTRIBOTION
E|z o | EO| 2 [ qvok e x ue vane 0 2 BN I O]
. 262.0 17} z o 20 40 80 80 100 50 100 150 kN/milor sA S CL
.0 ':w"" *
- - 261
=
et F 260
i 259
258.4 ]
36
258
High Plastic St
{ Mort §
257
256.3
8 S'my Cloy to Cloyey Silt ¥
With Decoyed Shell Frogments ) A 256
255.6]  ( Mort ) /1

6.4 | End of Borehole

s Note:
Water Level Not

Estobtished

3 5 Numbers refer to 40
KT arstlivity 15;%5 (%) STRAIN AT FALURE



Ministry of

Transportation Foundution Design
Ontarie
RECORD OF BOREHOLE No P8 10F 1 METRIC
w.p 477 o BY = O1 LOCATION L0 - ORDS. N 4 758 661.0; E 423 1225 ORIGINATED BY
DIST 2 HwyY __401 BOREHOLE TYPE _HAND AUGER COMPILED BY ..M.V
DATUM ... CEODETIC DATE 88,08 10 90 04 CHECKED BY....EE ..
SOIL PROFILE SAMPLES | & W [ OYNAMIC CONE PENETRATION
2al 2 RESISTANCE PLOT ‘>-m-u....._.,_ Pasc rone ugo ,._:g REMARKS
5 w8 7| 2 4 e 8 ‘0 |00 28 &
- 1%e
ELEV| Elilw | 2 25] & [SHEAR STRENGTH kPa o M T F | oran size
DEPTH DESCRIPTION 212 51 $132] § |ouncowmen v mED vane 5 |pisTRIBUTION
|2 5 | EO] Z | ouek i x Lap vane  [WATER CONTENT (% N )
. 261.0| Ground Surfuce a : o 20 40 60 80 100 §0 100 130 | kN/miler sA 51 CL
0.0 % - '
- e 260
Pout ;"':
- 259
257.8 :"": 258
3 High Plostic Sit With
Decayed Shell Fragments
Marl )
257.0 { Mo .
40
Sond, Troce of Siit, Lt
Trace of Grovel :.: 256
255.4

5.6 End of Borehole

» Note:
Water Leval Not

Estoblished

#3 xs , Numbers refar to

o
X g amitivily u%s {%) STRAIN AT FAILURE



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST ($PT) N VALUE IS THE NUMSER OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN #Y A HAMMER WITH A MASS OF 63.5'(9, FALLING

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

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Slmm O.b. 60° CONE ANGLE } DRIVEN BY 475 J

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

THE RESISTANCE TO CONE PENETRATION {5 MEASURED AS THE NUMBER Of BLOWS FOR EACH 0.3m

CONSISTENCY : COHESIVE S01LS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRFNGTH(CU) AS FOLLOWS:

L

¢y LkPa)

0-12

12 - 25

25~ 50

50 - 100

100 - 200 =200

DENSENESS:

VERY SOFF

SOFT

FIRM

STIFF

VERY ST/FF HARD

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY 5PT N VALUES AS FOLLOWS:

N (BLOWS/0.3m)

0 -5

5-10

10- 30

30 - 50

>50

VERY (OQOSE

LOO5E

COMPACT

DENSE

VERY DFNSEF

ROCKRS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 15:

[ RGDI(%) 0 -25 25-50 | 50-75 | 75-90 90 - 100
VERY FOOR| POOR FAIR GO0 | EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 = 300mm) 0.3m = tm | 'm - 3m =3im
JOINTING VERY CLOSE CIOSE MOD, CLQSE WiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF 50IL

§5 SPLIT SPOON TP THINWALL PISTON m, keg™!
WS WASH SAMPLE OS5 OSTERBERG SAMPLE c, 1
S T SLOITED TUBE SAMPLE R C  ROCK CORE C 1
B S5 BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY <a !
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y m?/s
T W THINWALL OPEN F S FOIL SAMPLE (2] m
. T, }
STRESS AND STRAIN U %
Uy, kfa  PORE WATER PRESSURE oy  kfa
f 1 PORE PRESSURE RATIO o kpPa
o kPo TOTAL NORMAL STRESS 1, kfa
o’ kg EFFECTIVE NORMAL STRESS ‘ ¢ kpa
T kpa SHEAR STRESS ' ¢ -°
0% .0, kPa  PRINCIPAL STRESSES f ¢,  kpa
€ % LINEAR STRAIN by, -°
€ 1€, 8, % PRINCIPAL STRAINS T 3]
3 kra MODULUS OF LINEAR DEFORMATION T, kpa
G kPa MODULUS OF SHEAR DEFORMATION 5 ;
n ! COEFEICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOiL
B kg/m’ DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO
75 KN/ UNIT WEIGHT OF SOLID PARTICLES 1 1, %  POROSITY
g, kg/m® DENSITY OF WATER w 1% WATER CONTENT
Ye  kN/m® UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION
P ka/m® pENSITY OF son W% uQuID LM
Y kN/md UNIT WEIGHT OF sort wp % PLASTIC LIMIT
A kg/m® DENSITY OF PRY S0IL we % SHRINKAGE LimiT
)é kN/m® UNIT WEIGHT OF DRY SOIL ' % PLASTICITY INDEX = W ~ Wp
Bor  kg/m® DENSITY OF SATURATED SOn i\ 1 LIQUIDITY INDEX = —om
Yior kN/m’ UNIT WEIGHT OF SATURATED SOIL N
P' kg/m® DENSITY OF SUBMERGED 501 e I CONSISTENCY INDEX: L:P
YO kN/m® UNIT WEIGHT OF SUBMERGED SOIL L%  VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APFARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMQULDED SHEAR STRENGTH
v

SENSITIVITY = ot

8pin 1% VOID RATIO IN DEeNSEST S;ATE
p 1 DENSITY INDEX = a::g:: o
[} mn GRAIN DIAMETER

D, mm  n PERCENT < DIAMETER

C, 1 UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a4 m’/s  RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY

i 1 HYDRAULIC: GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kN/m® SEEPAGE FORCE



Oct 75, FF-5-21
60
LEGEND
BH SAMPLE § SYMBOL
50
1 12,3,5] ©
2 3,4, 5 A CH
3 2 |}
. 4 14 ®
6 4, 5 A
® 8 |46 | m ci
%
[a]
z
5 30
S
o ]
g CL AA
= ]
0 / 4
| / ’
© ]
/ MH OH o
10 /
"'"_—"""\\\ ww 7’
I N MN\W
/' MI Ot
7 ML oL
0 74
4] 10 20 30 40 50 60 70 80 9C 100
LIQUID LtMIT %
f;’jﬁ;ﬁ‘;;m PLASTICITY CHART FIG No 1
ransporet WP 477-89-01
Ontaro HIGH PLASTIC SILTS (MARL)




Get 75, FF-5-21

60
50 y<
CH /
40 /
R Cl
]
[
Z
.. 30
O ®
? ct LEGEND
/ BH SAMPLE | SYMBOL
20
3 5 O
n 4 13 A
0
o / 5 9 0
; 3 MH OH 6 6, 8 °
) / 7 4,5 n
R NN
/' Mi Ol
ML 7 ML ot
% 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
@) e PLASTICITY CHART FIG No 2
poret WP 477-89-01
Ortario CLAYEY SILT




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine |  Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric])
£ 2 3 4 35 10 20 30 40 50 FS5pm 150 um I00um S00um 1. 18 mm 2.36mm 2.5mm 19.0mm 375mm 510 mm

100 I H I | E II Ts3um 106um ZSOpIm 425 pm 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53 Ol 75.%mm

%0 '-{ 10

80 / 20

| /
70 / 30
o €0 l 400
z ﬁ Z
3 <
< / [
o [+ 4
50 50
5 / LEGEND 5
g / BH |SAMPLE “SYMBOL <
a. 40 £0 =
/ 6
/ 0
30 /

20 // go

i0 / 90

o H 100

t 2 3 4 5 {0 20 30 40 270 200 140 100 §050 40 30 20 I6 108 4 O T Ve gty
MINISTRY SIEVE DESIGNATION (imperial}
) Transporaton GRAIN SIZE DISTRIBUTION FIG No 3
WP 477 -89 -01
Ontario SAND, TRACE OF SILT




L i . i — i it b o — s ki

A}—PROPOSED WIDENING

EXIST. SHOULDER

<+ Hwy 401 W.B.L.

—> A

I
£
1N
2
m
®
—
|

——— ——— ———— W i s ey g e wemen e —

l - — l >——PROPOSED WIDENING
B B

—> A (NTS)
‘t |, _PROPOSED |
' EXIST. ROAD r WIDENING | THEORETICAL
\I/ s~ - — —— 1:1 SLOPE
FILL ™~ ~£X/ ~ 3
MATERIAL lvg T~
% 1 ¥
GRANULAR \* - e
BACKFILL \"\4;,6~ N oz
Ry \Q/c, ©

ZTVERTICAL LIMIT OF
SUBEXCAVATION (APPROX.ELEV 257.5)

SECTION A-A

(NTS)

EXISTING
GROUND
LEVEL

fe2m | l VERTICAL LIMIT OF

SUBEXCAVATION (APPROX ELEV 257.5)
SECTION B-B

(NTS)
WP 477-89-01
Fig. 4 Dist 2, Hwy 401



ELEVATION {m)

SAND FILL

GRANULAR FiLL ‘é’ = 28°
— =0
® $=30° C,=0, 7=21kN/m?
CLAYEY FiLL
$=0, Cy=50kPa, Y=19kN/m’ -
255~ MARL
$ =0, C,=12kPa, y=13kN/m®
MARL Firm, $=0, C,230kPa, 7= 18kN/m’
SAND
¢ =28°, Cu= 0, Y=17.5kN/m®
245l | | | | ]
0 10 40 50

0 30
DISTANCE (m )

2.2 | |
_ BERM HEIGHT =1m /
:’,_’2.0
s /
W
E 1.8
v
&5 -
PN N
o
o)
P
(W)
< 1.4

1.2

0 2 4 5 8 10

BERM LENGTH (B ) (m )

STABILITY ANALYSIS FOR BERM
WP 477-89-01

Fig 5 Dist 2, Hwy 401



ELEVATION {m)

FS=1.52

NOTE :
Cy = kPa
_ 3
265 — /SUB-BASE 7 = kN/m
- d ¥ 30 om0, ¥ 7o
CLAYEY\FILL
$ =0,
255 — MARL
¢ =0, C,212, Y =13
MARL Firm =0, C,=30, r=18 \
SAND
$=28, C,=0, Y =17.5
| l ! | ]
245{‘3— 10 20 30 40 50

DISTANCE (m }

STABILITY ANALYSIS FOR SUB-EXCAVATION

WP 477-89 -01

Dist 2, Hwy 401
Fig 6 s wy



ELEVATION (m)

NOTE :

Cy = kPa
265 — Y = kN/mS
—$:30% Ci:0. ¥
GRANULAR\ FILL
¢ =305 (=0,
255— MARL
¢ =0, Cy=12, 7:13
MARL Firm $ =0,
SAND
$ =285 Cs 0, Y =17.5
L | | l 1 |
2450 10 40 50

DISTANCE (m)

STABILITY ANALYSIS FOR SUB-EXCAVATION

WP 477-89-01
Dist 2, Hwy 401
Fig 7



NOTE :
Cy = kPo
kN /m3

FS=1.26

265 — /‘GRA NULAR FILL

é $:30° C,:=0, 7=2 TS~

SAND FiLL /mARL & PEAT
$=28% C,: 0, 7=18//¢=0, Coz 9 712

CLAYEY FILL
¢ =0, C;350, 7r=19

ELEVATION {m)
&
I

MARL Firm, ¢:=0, C,= 30, Yy =1

$ =28° Cy=0, 7rY=17.5

| | | I ! |
245 30 40 50
DISTANCE {m)

STABILITY ANALYSIS FOR BACKFILL

WP 477-89 - 01

Fig 8 Dist 2, Hwy 401



N, ONTARID PH-D- 207 8810

¥ OF TRANS

P 1
Se ¢

$,3 _ p2

P3
-%n nOT

B3x122 =518 COMC Clitv

RIGID FRAME BOX

i

<
<
b
*
=

LB3x1,22x47.6 CONC CULV

RIGID FRAME BOX

METRIC

DHMENSIONS ARE 1N METRES
ANDZOR MIELTMETRES UNLESS
CTHERWISE SHOWN. STATIONS
K KLOMETRES + METRES .

wi Wi NOT
288 T ABiIsHED E3TABIISHED ESTASLISHED 160
255 265
264 264
Ie

zégﬂw 2483
SM.ESZ!EP 2872

e = 261

ok casion T~ =
240 CAEhs | b % 240
2 2?1—57"‘ O PLAE of LAYERS OF HIGH l E 359
|2 & PLASTIC GILT WK s T
Sy c;j: OECAYED SHELL FRAGIMENTS ol IENNE
1 T/ dGem . [FEAT /,, .
257 o foe | L F Vary Soft ro 15cft .‘ . 257
t i i
256 z 1 256
. 17 LRl
255 T 117 “L..‘.f.s- e S8 255
254 11 L4 b -Leiavey sur 954
RN E - IF b -, wiTH OOCASIGNAL
. 1 TJT.C. DECAYED SHELL FRAGMENTS
253 - g el 253
252 = o o 252
. A A toose o Compect

251 -— ( - - 25%
250 - { . 250
249 1 249
248 248
47 47
46 246

Pi@ @,?5 $,6

_$8 .@Pb

nNor w il wor
FSTARIISHED FirhaiisHEs 186
265
WITH OCCASIONAL
PARTIALLY DECOMPOSED 264
TIMBER
263
B/0.ImCONE
—prmer RO IREONE 262
- e e e ST M N
A ot i 261
N R \
74 260
=1 ~
_.,—;sr - i 259
VAR I Soeed o e o758
7% 4 HIGH] HIGH PLASTIC SELT, witH DECAYED
PLASTIC SHELL FRAGMENTS, 257
/-\ SHT ; Very Soft o N
AN /a6em | ARLY :
TP [
SHYY CLAY 1O V .lz.éc.m.s P 255
CLAYEY ST K|/ kT 754
with pecaveo swece] 1 SAND, TRACE OF SHT, GRAVEL,
ERAGMENTS [ MARLY L] Al *, Very Loocse ko Loose
Very Soft to Soft 1 PEra 253
XAA e
PASA 7 752
AR 17 4 B SR 251
KRN A 3 R
St 8 = 250
o k(] erosasie sanp
! OBABL _ 249
248
247
246

SECTIONS

¥
_é_é 5 € mEDlan 1
HWY 40}
266
SAND & GRAVEL, SOME SilT 266
265 ;—Eféi WITH OCCASIONAL {Fill) 265
e
Fhi . very E ; ¥ 264
res l _ XX 263
«} Py A - N
262 B3 m CONE ‘ A%( . "§7— T 0
e M E - - : b% 1 lagim Very Soft to Soft
= ; L 25y
1 pdbem T~ }é( /% W&Y 256
[13 afying A CLAYEY SHT °
Lor el KNI siufan, Sive XX b UL I
258 LS Pl §Z‘< 0 *Km Firm to Stiff (FilL} X1 ()% ?ﬁ%ﬁlgf#%
58
HIGH PLASHIC SHLT A 7 :
Wit Sechveo 49 RIS KSRRLPS ki osenl
SHELL FRAGMENTS 3 K% ] ¥ 257
) D ey SRR
256 T e Q} PR KRR 59 236
2558 ¥ 7; » oI T?‘? gmx SAND 7 )ﬁ .(/:?Q ] I Yasem 255
¥ 4P ACE OF GRAVEL, CLAY p
254 1A 4% x "} loose to Compact {FHL] x}é{;( ’<)é< LL—_ 254
sty ciavro 4 Lien L ; 5 OSESENESESESESENSTS, 56666566< < L S
%&Echv%gsm E I IR A . > OC Away s 253
i " ] - Iy k& o * .
e R NEOAPIE s 0957 o saraniii sy B
i/[/_/‘ i /i///' X 4. A%y JERNN LT
By A IRNOERDDRE TTRACEOF QLAY . . . UL SAND T 251
250 AR IRACE OF SItT, GRAVEL 250
S (< F{i-.] PROBABLE SAND “Very Loose fo Loose
249 =R } 249
248 r 248
247 i 247
246 c ; c 246
SECTION
SCALE
ds 2 f}
2 T D

REF: Plate Mo's 92-401/19/31-0; W74 07

CONT No

WP No 477 -89-01

DORCHESTER SWAMP

STA W+300 TO STA T4+850C

BORE HOLE LOCATIONS & SO1L STRATA

SHEET

]s[
HETTATE

SITE

€O OF MIDDLES

n TWe

OF

54) NORTH
Glodstone,

DORCHESTER

SCALE

@ KEY PLAN
fkm G Tkm
e

LEGEND

"' Bare Hole
.Q» Bore Hole

Head

.@, Probe Hole

~$> Dynomic Cone Penetration Test (Cone}

& Cone

N Blows/C.3m [Std Per Test, 475 J/biow]
CONE  Blows/G-3m {60 Cone, 475 )/ blow}

——;—-— WL at time of investigation 1990 07

ARTESTAN WATER
= Encountered

only of Bore Hole loca
b, 4, i

No |ELEVATON] (Soyr ORPINATES
V] 262.4 [475B529.5] 422 B45.S
2 | 261.9 4758 555.5] 422 ¢41.2
3 | 261.2 4758 577.5) 473 040.0
4 | 263.3 4758 547.0 422 B41.5
5 | 263.1 47585755 422 B34.5
6 | 261.3 |4758589.0| 422 8315
7 | 281.2 |4758812.5) 422 929.0
8 | 261.3 |4 7586315} 423 027.0
PI | 262.0 |4 758 519.0f 422 797.5
P2 | 260.9 |4 758 599.0[ 423 137.0
F3 | 260.9 |4 758 622,0f 423 234.5
P4 | 262.0 {4758 575.0] 422 7610
PS5 | 262.0 |4758580.0| 422 782.5
P& | Z61.0 14758 661.0) 423 122.5
“=NOTE=

The boundaries between scil stroto have been estoblished

tions. Between Bore Holes the
" .
gl

d from g

i 4

aré

NOTE: The complete foundali

this project end other reloted doc

and design report for

moy ba ingd ot the
Ik £ . o4 b

Engineering i Is Office, £ iaw.
this report ond related documants is spe
occordonce with tha conditions of Section 10Z-2 of Form 100.

cificoily axciudad in

OESCRIPTION

Gaocres No 40I14-118

HWY Ne 401

DiST 2

subs M VICHECKED *Y ToaTE 199012 04

DRAWN R S [CHECKED Ch{**ioves

SITE
DWG 4778301~ A




£.D. 28

SUMMARY PLOT OF ENGINEERING PROPERTIES

ATER  CONTENT % BULK DENSITY ¥ kN/m? STAND . PEN. RESIST "N’ BLOWS/0.3m SHEAR STRENGTH kPo EFFECTIVE PRESSURE kPa ELEV.
Efv' SOIL STRATIGRAPHY RANGE \5N W00 150 200 ! 1 20 I [ 15 28 10 o 4 E 7‘,0 0 50 100 16 b ™
1 - ‘ o264
Al | 1 -
24T mopose A Level 1.
263-4— - —- — e |
- e | 262
262 - Yoep -
PEAT = ° ° L 4 aer
261 — T — o -+ - 1 b
N ‘ i A
260 - HIGH PLASTIC . e, o f . -8 - s, ; 260
SILT { MARL) - wht o NEE L : 1.
259 - S o neg— A - - i
— | o0 a4 o0 e | 258
258 PROPOSED. [ I . 4 —+4 1 : . i : 4 s
27" —| @ B B 7 KR i L
B T | 2
o ° ° ° 47 - [ —J-2356
256 —— —— <= o 5 . : :
o o 8o s i | s
255~ — - o 138 N T S | j
s H i i
1 SAND e i . EN ; i ; A asa
o H o i L CFEECTIVE] QvE%&uRciN i
— —— 4 —t — e FREBSSURE { 8} i ——253
2 - ° 3 ' A 252
252 —— —— —+ 4 —— : L ‘ —-252
i ! ' [ 4=
251~ e . 4 ! 4 ! R ‘ 251
° 1 | | o ! —|2s0
250—t— — -+ -+ I -+ I i |
| | :
; : i i o i
I i | |
o , | |
| | | ! i |
- |
| i : |
| i i | H
! 1 i ! i : |
| H i |
L | | | !
i ‘ i I ‘
I i ! i i
| s : ‘ !
| ‘ | : ! !
| - b [
: [ | N
| ‘ | 1 | ; L
P J L ]
w W D-QUICK TRIANIAL 2 e srsane | TUAMARY FLOT OF ENGINEERIG PROPERTIES W_E NO.477-89-01| FIG. NO.
T owunconrmi s AN HWY 401/ DORCHESTER SWAMP e .
G Uit *LAB, VANE | STA 120300 1O STA 140650 :NO.




	0001896
	0001897
	0005187

