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FOUNDATION INVESTIGATION REPORT
For
Proposed Retaining Wall; Newtonville
T W.P. 167-80~04
Bwy. #2, District 7, Port Hope

INTRODUCTION:

This report summarizes the factual information obtained from a foundation
investigation carried out at the above-mentioned site between 84~05-14 and
84~05-~18. The fieldwork consisted of 10 sample boreholes advanced by means of
hollow stem augers and wash boring. The boreholes. ranged in depth from 3.4 to
9.4 m below the ground surface. None of the boreholes were advanced to

bedrock. Dynamic cone penetration tests were performed at three boreholes.

SITE DESCRIPTION AND GEOLOGY

The site is located on the north shoulder of the existing Hwy. 2; 350 m to
the west of Newtonville Rd, South in the Town of Newcastle, Regional

Municipality of Durham.

Land use in the vicinity of the site is predominantly agricultural. Topo-
graphy around the site is generally level to the south towards Lake Ontario,

with a steep sloped hill (approx. 30 m) to the immediate north of Hwy. 2.

The site is located in the physiographic region known as the "South Slope".
The characteristic deposit in the area under investigation is composed of highly

calcareous glacial till, The overburden is underlain by limestone bedrock with
minor amounts of dolostone and shale, of the Trenton and Black River groups,

Ordovician Period.

SURFACE CONDITIONS

General

The predominant soil deposit at this site is a glacial till composed of a
heterogeneous mixture of silty clay, with sand, trace to some gravel. This
cohesive deposit was not explored to it's full depth but extends for at least

9.4 m.

The subsoil types, insitu and laboratory test results, and groundwater
levels are shown on the Record of Borehole Sheets in the Appendix. The location
and ground elevation of each borehole and an estimated stratigraphical section

based on the borehole data, are shown on Drawing No. 1678004-A.
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The description of the glacial till is given below:

Glacial Till

=Y

This is the principal deposit in the area and is found in thickness over

9.4 m. The till has little or no topsoil cover in the area of investigation.

The results of Atterberg Limits tests carried out on samples from this
cohesive deposit are plotted on Fig., 1 and indicate that the matrix of this

glacial till is a silty clay of low plasticity (ML to CL-ML zone).

The result of grain size distribution tests conducted on 19 samples from
this stratum indicate there are reasonably uniform gravel and clay contents with
a considerable variance in the silt and sand contents. The results of these

tests are plotted in envelope form on Fig. 2, and are summarized as follows:

Range Mean i
Gravel 6-42% 14%
Sand 25-~45% 367
Silt 21-41% 30%
Clay 12-21% ‘ 17%

As a result of the grain size distribution of this cohesive stratum, the
glacial till is described as a heterogeneous mixture of silty clay, with sand,

trace to some gravel.

Groundwater Conditions

The groundwater level was established at the time of the investigation by
measuring in the open boreholes., The measurements indicate that the groundwater
level varies between elevation 157.6 to 160.0 m. However, due to the cemented
nature of the till and the use of water in drilling, the water levels may not

reflect a true stabilized condition,



DISCUSSION AND RECOMMENDATIONS

_ General

It is proposed to construct a retaining wall along the north side of Hwy. 2
from Sta. 20+707 to Sta. 204994 excluding 11 m at the entrance at Sta. 20+835.
The proposed structure will have a maximum height of approx. 1.0 m above the

existing ground level,

Recommendations for the design and construction of the retaining walls

foundations are as follows:

Wall Foundations

Option 1 = Gravity-type (Gabion) Retaining Wall

The full length of the wall can be supported within the original

material at the elevations‘and design loads given below (0.H.B.D.C.).

Elev, ULS SLS IT
(m) (kPa) (kPa)
159 - 700 300
158 (or lower) 1000 unyielding

In order to prevent washout of the fines from the backfill and the
original soil, a filter medium should be installed between the back-

face of the wall and the backfill.

Option 2 - Concrete Retaining Wall

The full length of the wall can be supported on spread footings at

the elevations and design loads given above.

Other Considerations

1. No major dewatering problems are anticipated in view of the cohesive nature
of the glacial ¢till. Localized seepage into the excavation can be

~controlled by pumping from sumps.

2. Active conditions apply (ka) in all design.

i i o (L o MRS s i 7 ) i
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3. All underside of concrete retaining wall footings should be protected by a
minimum of 1.2 m earth cover.

4, Backfill to structures should conform to 0.H,B.D.C. Section 6-9.6.1.

5, The adhesion between the founding soil and base can be taken as 100 kPa.

Construction Considerations

Note: Due to the cemented nature of the native material (below elev. 159 m)

ordinary excavation methods may not be adequate.

MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision
of Mr. J. Alter, Student Engineer, utilizing equipment owned and operated by
Dominion Soil Investigation, Toronto. This report was written by Mr. J. Alter

“and reviewed by Mr. B. Ruck, Project Foundations Engineer and Mr. M. Devata,

o, M

J. Alter
Student Engineer

B. Ruck
Project Foundations Engineer

Chief Foundations Engineer (East),

\ ) L

M. Devata, P.Eng.,
Senior Foundations Engineer (East)
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF 8LOWS REQUIRED TO CAUSE A STANDARD Simm 0. 0. SPLIT BARREL
SAMPLER TO PENETRATE 0.2m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.7&m. 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 { 5lmm 0.0 60% CONE ANGLE ) DRIVEN BY 475 )
IMBACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SOIS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(c ) AS FOLLOWS:

| ¢, tkfa) 012 12 - 25 25 - 50 50-100 | 100 -200 | =200
' VERY SOFT} SOFT FIRM STIEF | VERY STIFF HARD
ESS ¢ COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:
IN (BLOWS/0.3m}] 0 - 5 5-10 10 - 30 30 - 50 > 50
VERY [OOSE} (OOSE | COMPACT | OENSE |VERY DENSE

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

RECOVERY! SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

i rROD W) 0«25 25- 50 50 - 75 75« 90 90 - 100
VERY POOR|  PODR FalR GOOD | EXCELLENT
JOINTING AND BEDDING:
SPACING 50 mm 50 ~ 300mm} 0.3m -Im { 1m - Im »3m
JOINTING  |VERY CLOSE| CLOSE | MOD.CIOSE|  WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  |VERY THICK]

55 SPLIT SPOON TP THINWALL PISTON m,  kpg"!
WS WASH SAMPLE 05 OSTERBERG SAMPLE €. i
5T SLOTTED TUBE SAMPLE R C ROCK CORE ) i
B S BLOCK SAMPE P T W ADVANCED HYDRAULICALLY Ca 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY c‘v mzls
T W THINWALL OPEN F§ FOIL SAMPLE H m
TV ]

STRESS AND STRAIN U %
u,, ks PORE WATER PRESSURE oy kfa
A 1 * PORE PRESSURE RATIO o kba
o ko TOTAL NORMAL STRESS i kpa
o’ kea EEFECTIVE NORMAL STRESS ¢’ kpa
T kpa  SHEAR STRESS ¢ -t
.00 ki PRINCIPAL STRESSES oy kpa
€ % LINEAR STRAIN Py -
€ .6, % PRINCIPAL STRAINS T kra
£ kPa MODULUS OF LINEAR DEFORMATION T, kPa
G ke MODULUS OF SHEAR DEFORMATION 5 1
M 1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SOIL

A, kg/m® DENSITY OF SOLID PARTICLES e 1,% VOID RATIO
75 kN/m®  UNIT WEIGHT OF SOUD PARTICLES n 1,%  POROSITY
A, kg/m® DENSITY OF WATER w  1,%  WATER CONTENT
%, kN/m' UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
P kg/m' DENSITY OF SOIL w % LouID umiT
Y  kN/mi UNIT WEIGHT OF 5014 w, % PLASTIC UmIT
A kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
A kn/m® UNIT WEIGHT OF DRY SOIL b % PLASTICITY INDEX + W ~ Wp
Bar kg/m' DENSITY OF SATURATED SOI || 1 uGUIDIY INDEX: 2ol
Year KN/’ UNIT WEIGHT OF SATURATED SONL W - w
P kg/m® DENSITY.OF SUBMERGED SOIL e I CONSISTENCY INDEX: Ln,,
Y'Y kn/m® UNIT WEIGHT OF SUBMERGED SOIL S % VOID RATIO IN LODSEST STATE

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

THE RDCK QUALITY DESIGNATION {RQ D), FOR MODIFIED RECOVERY, {5:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES CF SOIL

COEFRICIENT 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 COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Sy
SENSITIVITY = -
f

1,%  VOID RATIO IN DENSEST STATE

€ o ®
iy 1 DENSITY INDEX xg S e
max ~ “min

M) mm GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

g, ! UNIFORMITY GOEFFICIENT

h m MYDRAULIC HEAD OR POTENTIAL
a  mfs RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i } HYORAULIC: GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE
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UNIFIED SOIL CLASSIFICATION SYSTEM

PERCENT RETAINED

SAND GRAVEL
CLAY & SILT - - Fi Coord
Fine ! Medium | Coarse ine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
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OFFICE REPORT ON SOR EXPLORAFION

Wristry ot
Teansportation andg

Commurmicatens
Creariey

RECORD OF BOREHOLE No 1 METRIC
WP 1678004 LOCATION Sta.. 20 + 711,0; 0/s 5.6 m LT & Huy. 2 ORIGINATED By JA
oIST 7MWY 2 BOREHOLE TYPE _Hollow Stem Auger COMPILED BY __ JA
DATUM Gepdetic DATE 1984 03 14 CHECKED BY :
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | A SONE e
€= L LiMIT i b A no REMARKS
b 20} @ 20 40 60 &0 100 CONTENT z=
Ofe o QE z . h h L i Wp W W, S &
ELEV Q1PT S 8| % 2|28 | & [SHEAR STRENGTH D = | craiN 51ZE
DEPTH DESCRIPTION 15z 8 85 % [0 UNCONFINED  + FIELD VANE WATER CONTENT ] 7 DISTRIBUTION
é z 5 | E© & | quick TrAxAL  x LAB vang {%) (%)
153,1, Grownd Surface w £ & 5 10 13 GR 5A S CL
45 al
0.0 ,"’/ 159
A1
'// .
Heterogeneaus Mixturelfald ™1 oo 1771 om
$ilty Clay, with 4, 158}
sand, trace gravel 1 *’
Oecasional Boulders f/}
(Glacial Till) Ao 7 18
Brown L] 2] 8 | 80 6393
Hard r 157,
pa
441 3188 |100/{23 em
d-/
/n 156
155.7 " {p1 4158 1100/123 em o
J.4 Augered to Refusal

End of Borshole

N

.3

'

%3 - Numbaers rafer to
Sunsihviry

20
15 -5 {%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 2

Sansitivity

METRIC
WP 167-80-04 LOCATION __ Sta. 20 + 741.5; 078 4.7 m LT 4 Hwy, 2 ORIGINATED BY JA
DIST 7wy 2 BOREHOLE Typg Hollow Stem Auger and Washboring COMPILED BY JA
GATUM Gaodetic DATE 1984 05 14 and 15 CHECKED BY A
SOIL PROFILE SAMPLES e wh DYNAMIC CONE PENETRATION
vy I | RESISTANCE PLOT pastic NATURAL o T REMARKS
§O b LMY CONTENT  LIMIT =0
= « Q 20 40 &0 80 100 Zx 5
[«8 B ol Q"-: L L L L ‘ Wp w Wi o
ELEV - =lgle) 298 & [Snear stRENGTH e | % | GRAN Si12E
DEPTH DESCRIPTION = 1 Z | 3138 % |oUNCONARED  + FIELD VANE warer conTent )| 7 DISTRIBUTION
£z » | &© @ | quick rriaxAL  x 1AB VANE . (%)
160.1l  Ground Surface 5 : o 5 o s GR $A §i Cl
0.4 !
i
ret
Heterogeneous Mixture o4
$ilty Clay, with Aibi | oss| 26 159}
gand ]
Trace to some gravelld]
1 Bould N
Ocpagional Boulders /1 2 | 85 | 60 _‘L,
Very Stiff to W ==
Hard 14 158
31 55 | 100410 em
¥ 58
A
Jrom M v
crey W4 | %1 55 [ 100410 | 7 © 8 36 36 20
f.'/’
//
Pl
’;/ 15
o
| 1]
/( 5.0 58.L100A15 em|
“ o
/; 15
/6’/
“ //~
Vs [ BaAt7 | 159 12 35 33 20
£
A
8%
ol
11 15
4/~
1
PLzi ss L10o4%0 em 0 Huy
A
o 152
4 .
A
151
150. 7 8,058 L 100025
9.4 End of Botrehole
35N f N
+3, u5 ; Numbars refer ro 15 4 5 ey STRAIN AT FARURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mirvgtry ot
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Comimumeatahg

Ontare

RECORD OF BOREHOLE No 3 METRIC
w P 187-80~04 LOCATION _Sta. 20 + 770,03 0/8 4.3 m 1T & Huy, 2 ORIGINATED BY _2
DIST 7 HWY 2 BOREHOLE Tvpg  Hollow Stem Auger, Washboring and Cone Test COMPILED BY Jh
DATUM Geodetic DATE 84 05 15 CHECKED BY
DYNAMIC COME PENETRATION
SO, PROFILE SAMPLES | &, Y | RsTance hor R,
£z & LiMIT poisTuRE LMY T REMARKS
b 20| @ 20 40 60 B0 100 CONTENT zZ=
Olm 0 - . h L I ! d &
. =1 ok rd Wp w w i o
ELEY RIPTION slEdl w212 & |SHEAR STRENGTH S S— 2 | GrAIN SIZE
DEPTR DESCRI 1B Z| g gg +F |0 UNCONFINED  FEDVANEL o conrenron] 7 DISTRIBUTION
£12 5 | ®9 | & |eouiek Traxial  x 1ap vane |WATER CO (%) (%)
160.2 | Ground Surface A £ o 5 10 15 GR SA SI CL
0.0 N
ol 160
B
1A
1l 1] ss2e \ d
Heterogenecus Mixturel | |4 159
silty Clay, with  [f] . \
sand, trace gravel |4 i3 [,
Occasional Boulders /" 2| 8838 X | —
(Glacial Till) " F 1007723 e
Vary Stiff ’/ 158
to Hard 4 3| ss| Loopsen : °
d
}{" $.4.85] 10048 em 157
12
f/‘
M
o
. 1) 156 "
Brown |t 9 39 32 20
crey -~ WSS T00 10 cm
ol
N
4 155
A
i1 .
381, 10003 em | a4
15
| 152.3) 231 1003 15 _em 3 38 33 21

7.9 End of Borehole

| |
| |

26 '
o3, x5 Numbers refer to 5 (o 1w STRAIN AT FAILURE
Sensitivity 19




OFFICE REPORT ON SOH EXPLORATION

Nmistry of
@ ‘Transporahon and
Comtmumcations

Zirtariey
RECORD OF BOREHOLE No 4 METRIC
w B 167= 80-04 LOCATION _ Sta.20 + 800.0; 0/8 4.5 w LT &k Huy. 2 ORIGINATED 8y _ 94
DisT 7MWY 3 AOREMOLE Typg Hollow Stem Auger, and Washboring COMPILED BY JA
DATUM Gaoderie DATE B84 05 1s CHECKED &Y !g?.
SOIL PROFILE SAMPLES ar w DYNAMIC CONE PENETRATION
Wy | |RESISTANCE PLOT pasric NATURAL o I AEMARKS
- g% H INT TR CONTENT LiWIT =
&1 n = - 2IO 4'0 6p 8,0 ICI)O Wp W W, %Cﬁ &
ELEV OESCRIPTION ald|w| 2188 | & [sHEAR STRENGTH et i 3 | GRaIN $I2E
DEPTH 18121 % 85 % o unconmned + RED VANE| e conreir ol Y D‘SW@UT'QN
é F 5 | %Y D | ouck TrmaxaL  x 148 vanE WA o (%) {%)
160.4 | Cround Surface v i i 5 10 15 GR 5A 31 Ci
0.0
16
Heterogeneous Mixture{ "';"'
of Silty Clay, with §8 | 27
sand, some to with
gravel 15
Occasional Boulders 55 {100/{18 cm
{Glacial TIl1)
Very Stiff to Hard “
f 55 .1100/]20em | 158
'
BE‘.’...W‘!..’/’ ’
Grey Y 4 55 {100/j20cm 30 32 2414
A 157
H/
'.‘/.
d
] - 15¢
145 S5 [ 1OON10 em o
rt
I
i =
L
by
(] BT S TTO0A 5 om 12 35 37 16
/‘ 1
s
?//
o L
{h 153
7 ]SS 1100117 em
Fe
%
g/ . 152
4
L1
o1
151.0 ALETT SR TI00A LS o kit
9.4 End of Borehole

+3, &% . Numbers refer to

Sansitivity

20
15005 (%) STRAIN AT FALLURE
0
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RECORD OF BOREHOLE No 5 METRIC
w e 167-80-04 LOCATION __Sta. 20 + 830.5; 0/8 4.9 m LT ¢k Hwy. 2 ORIGINATED gy __ JA
pIsT 7 AWY 3 BOREHOLE typp  Hollow Stem auger and Washboring COMPILED BY Ja
DATUM Geodetic DATE 84 05 16 CHECKED BY @
SOIL PROFILE SAMPLES | & ~f & JOYNAMIC CONE PENETRATION aTURAL -
32| 3 o aene Mol uao) S | RemARKS
o vy W ZIO AP 6P BP H?O Zm &
9= wlae] 2 Wo W w5y
ELEV ESCRIPTION =le| ¢ | 228 8 SHEAR STRENGTH — gy GRAIN SIZE
DEPTH e I 80 ’;(: O UNCONFINED * FIELD VANEL oo o onTENT wl 7 DlSTRI;BUTION
£z 5 [ &9 & |eouck rranal  x Las vane (% (%)
160,71  Ground Surface @ : i 5 10 15 GR 34 51 Ci
0.0 T
‘M
bk
Heterogeneous Mixture ‘/; ot | 150
$ilty Clay, with  Ml] 1188 |51 ] &
sand, trace to ‘1 4
some gravel Wil 21 ag. o
Oceagional Boulders i “
(Glacial T411) PNl 3]ss | 100R3em | 159
Hard /‘/‘ "
TR TEE T T00818 cm
/."’ 158
Brow 1]
Grey p{,i] 5] s | 100423 cn 11 40 29 20
oA
"./ 157
14t
'/{
/‘ o
e 156
1
.),i v
f,»;a 5138 | 100410¢em| °
B 155
187
WPl T Se T 1008 8 en
Sy
/d
?'» 154
e
rak
rfalss 100415 cn | 153} 7 37 41 19
g
%
/('
f { .
e 152
S
1513 Aolo o 55 T 10004500
9.4 End of Borehole
i

20
+3, 5y Numbars reter to 5 o 1oy STRAIN AT FAILURE
Sunsitivity 10



OFFICE REPORT ON S50IL EXPLORATION

. Mirmstry of -
@ Transpsrtanon aned
Commuricansng
Ontari
RECORD OF BOREHOLE No 6 METRIC
w P 167-80-04 LOCATION Sta. 20 + 865.0; /% 3.8 m LT 4 Hwy. 2 ORIGINATED BY  JA
=
oIsT 7 HWY 2 HOREMOLE TYPE Hollow Stem Augar, Washboring and Cone Test COMPILED BY JA
DATUM Geodet fc DATE 1984 05 17 CHECKED BY EE v
SOIL PROFILE SAMPLES o w DyRAMIC CONE PENETRATION
By | F |RESSTANCE PiOT pastic JATURL el o E REMARKS
e w S8 % 20 40 »0 80 g0 |"MT contnr wwr] 340
9 m b E z ] h . f 2 WD W W, Sw &
ELEV SESCRIPTION T w2951 & [SHEAR STRENGTH D — 2 | GraiN SIZE
BEPTH (3| 2] 3|38 g |ounconmme v rew vane WATER CONTENT (o] 7 |PSTRBUTION
g1z 5 |&C | & |eouck rRana  x Lan vane (%] (%)
160.5 | Grownd Surface 7 # @ 5 10 15 GR SA 51 CL
0.0 A W
71
A 1%
i) L \
Hetarogeneous Mixture ] o
Silty Clay, with M1 [ S8 | 23 |7 Y
sand, trace to with // . e ———
gravel ’ 13 TOT 25 e
Occasional Boulders F*j42 | 35 | 80
{Glacial Til1) FaR
Very Stiff W -
to Hard r‘ﬁ' 31185 [100/{28 em 158 28 34 25 13
f‘;/ -
f b4 4. ] 88 |100/]20 em °
1]
. 157
A
bl
13
) Brown '/{ 15
SAEOMIL LA
Crey ”4 5. 1.85 11008 8om
%
ek e
//
i 153
// .
A6 | g8 | 100713 cn ° 5 38 36 21
/6 YA
«//.
i 4
,/ '
o 153
AT TS T i00 13 em
/° .
%
//
b */ 15
/,”
151.1 8l 550100015 co
9.4 End of Borehole
i

+3, x5 ; Numbers refer to
Sansitivity

20
15 &5 {%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOIL EXPLORATION

Critaing
RECORD OF BOREHOLE No 7 METRIC
w P 167-80-04 LOCATION Sta. 20 + 900.5; £/8 3.8 m LT dHwy. 2 ORIGINATED 8Y JA
DIsST 7MWY, 2 BOREHOLE Type _ Hollow Stem Auger and Washboring COMPILED BY Ja
SOIL PROEILE SAMPLES o u DYNAMIC CONE PENETRATION
Lo | g [RESISTANCE PLOT pasric NN o | o REMARKS
n 5| = 20 40 60 80 1gp |NMT cONTENT LMt 5O ~
- o ©
9 o i fod . fl L L L 1 Wp W WL S &
ELEV SCRIPTIO )8 w| 2|25 5 [sHear strenGTH i 3 | GrAIN SIZE
DEPTH DESCRIPTION = § =1 %138 § [0 UNCONFINED ¢ FIELD VANE |l e ol Y DlSTRl?/UT!ON
g 5 |V | & |ecuck Traxiat x LaB vane (%)
160.5|  Ground Surface A i i 5 10 13 GR SA 51 CL
1 — T
Heterogeneous Mixture | /’
Silty Clay, and B .%, 160
sand y T
trace Lapieeli] 1ies | 1s
gravel bl 1
Occagional Boulders |/
(Glacial Till) TH 21 ss |1oo 159
A
Very Stiff ’”
ko Hard V258 J1oo/kacn - 6 45 38 11
o £A Pl N
14
7| 85 11007913 ea
K
(8 157
1
;/.
laf * V1
B o
Brown, [ 1 :
Grey // 5158 [100M3em | 156
| il
4
]
1 155
gt
:/'6 S5 T100/M13 em
e
. 1564
1
cn’
//i
"7 ss 1005 em | 150 8 34 38 20
f{ ’
AP 4
A
f g 152
bl
151.2 AT TIO0MLS om N
9.4 End of Borehole .
]
. i :
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«3, x5 ; Numbers refer 1o 15 % ¢ o) STRAIN AT FAILURE
Sansitivity 10




OFFICE REPORT ONMN 501t EXPLORATION

Mitistry of
Transporation any
Commutieatons

Cntariey

w P

RECORD OF BOREHOLE

No 8

METRIC

)

167-80-04 LOCATION Sta. 20 + 920,03 0/S 4.0 m LT 4 Hyy, 2 GRIGINATED BY JA
DIST 7 . Hwy_.2 BOREHOLE Typg _, Hollow Stem Auger and Washboring COMPILED BY JA
DATUM Geodetic DATE 84 05 17 & 18 CHECKED 8Y Q
DYNAMIC CONE PENETRATION
SOOI PROFILE SAMPLES E_,%, Y |RESsTANCE Jplor T S - REMARKS
= w38 % 20 40 40 80 oo |UMT conrenr umti Z 0 a
9 o G - i o i i H Wp w WL =l
.y DESCRIPTION SHEEREE & [sHear sTRENGTH s | F GRaN 512¢
DEFTH L ST 3188 ] S |ouvconmner  + PiELD vane y |DISTRIBUTION
gz 5 gu 2 |eauck Traxa  x 148 vang |WATER CONTENT (%) {%)
160.5(  Grownd Surface % : @ 3 10 15 GR 54 51 CL
0.8 ’
i
veh 160
o -+
Heterogeneous 1| ssf 73 16 37 32 15
Mixture b4
silty Clay, with [ |51 5T 755003 co| | °
sand, some gravel -
Oecagional Boulders [1°LA -
(Clacisl TH11) "2l ss1o0f15 cm 9
iy 1 158
Hard .
‘U
4 ST TE0 17 em
a4 157
o 14
“ 1 4
Brown 11 11 154
crey | [-E1551.100413 cm 16 35 34 15
A
% 155
A 1o
- 14
o [ .61, 53] 100010 cm
¢ 154
¢
ol
. 153}
152, 6 788 100418 cq
T ¥ End of Borehole

3 x5 . Numbers rater to
Sensitivity

20 :
1545 (%) STRAIN AT FAILURE
10




OFFtCE REPORT ON 50it EXPLORATION

Mitstry ot
Teangporation any
Cammunicationg

ntane
RECORD OF BOREHOLE No 9 METRIC
WP 1678004 LOCATION Sta. 20 + 955.0; O0/S 3.5 m LT 4 Huy. 2 ORIGINATED By DR
DIST 7 mwy,. 2 BOREHOLE Typg Hollow Stem Auger, Washboring and Cone Test compiLed sy T8
DATUM Geodetic DATE 84 05 18 CHECKED BY
W DYNAMIC CONE PENETRATION
S50iL PROFILE SAMPLES éﬁ 2 |RESISTANCE PLOT T T REMARKS
o o
5le 0 $6| =& 20 40 60 80 100 ”V':," s “C\'I' gg 3
4 b .
ELEY DESCRIPTION Tlalw|2]|8%e é SMEAR STRENGTH LD % |'GRAIN SIZE
BEPTH w |5 Z | 2|38 5 [ounconrnen  + rieD vane arer content | 7 |PSTRIEUTION
£ z 5 |89 | & |eouck rhaxiat x ias vane |W (%) (%)
160,50 Grownd Suxface - : 5 i L3 GR 54 1 CL
0.0 i
‘[ 1
Heterogenous Mixture /i 160 k“w\
Silty Clay 1 1
with sand #t {1 | 58 9
.
some gravel ﬁ!&gi,. \
Oceasional Boulders ‘2// 1504 P
{Glaeial Till) .; 2 |ss | 34 M| 100/028 ol
Very Stiff Al
to Haed R
- 3 | 88 {100/{20 cn 158}
A
_..329%/{"
Grey |1i44 |88 [100/]10cm 41 2521 13
¥4l 157
of* 1]
LA
AR
R
e 5
W 1 FS 1 85 1100M11 em 1
yf' .
I
V 13
'./'6 55 TTo0M 14 om 16 36 30 18
A
f 154
11
Pl
Pgh
ke 141
4/'
O)f 15
152.6 {4 7.4 ss | 100/13cm o
7.9 End of Borehole

* Note: Water Level
Not Established

+3, x% . Numbars refer to

Sensitivity 10

20 :
15 -5 (%) STRAIN AT FALURE
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Transtorianon ana
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OFFICE REPCRT ON S50IL EXPLORAYION

Oneatie
RECORD OF BOREHOLE No 10 METRIC
WP 167-80-04 LOCATION Sta. 20 + 986.0; 0/S 4.4 m LT 4 Huy, 2 ORGINATED By BR
oistT .1 MWy, 2 BOREHOLE Typg Hollow Stem suger and Washboring compiLED BY A
DATUM Geodetic DATE 84 05 18 CHECKED BY
DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES E"‘" ?&:‘ B et OnE T -
gg o4 b 4 80 LMIT  oOnTEE LT %Q REMARKS
G| o bd L ), Wp W w, | 5@ &
ELEV DESCRIPTION Elgl wi2|25| § [sHear strenctH Qs 2 | GRAIN SIzE
DEPTH s NE - 3§ 5 |o unconminen WATER CONTENT (%) DISTRIBUTION
gz » [ O] & |e ouex rrmna % (%)
168.2 Ground Surface m‘” - W 3 10 13 GR SA 51 €L
0.0 hal 160
A
Heterogeneous Mixture |11
$ilty Clay, with 1 11 oss a7
sand, trace to It 159
gome gravel B
Oceasional Boulders |7 o
(Glacial TILL) - , 2| §5|100@28 cu
¢ 158
btk Ao 555 [ To0h13 em 24 32 27 17
'l
_Brown Ly
Grey 5 551004 8 cn| 157
14
a
in| 156
Pl
"}. 51.58] 100417 cm S
1]
" 155
~ 48
94
4
61 551 100118 em| 154 9 38 32 21
1t
§ra
y
1 153
} -
152.2 71 88] 100{14 em

8.0 End of Borehole

% Note: Water Level
Not Established

+3. x5 . Numbers refer to

1 .
Sansitivity

20
1505 {%) STRAIN AT FAILURE
10




MINISTRY OF TRANSPOMRTATION AMD COMMUNICATIONS, ONTARIG FH-0- 207 83 04

- CONT N 1
METRIC |we  No 167-80-04 @

-

DIMENSIONS ARE iN METRES
T RAiSE SO ETATIONS
HERWI H £, STATI
N KLOMETRES + METRES. PROPOSED RETAMNING WALL SHEET

INEWTONVILLE}
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RETAINING WALL i,
Ads .
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N_ ot Tl VA L2 7(/ TA A 26‘,’/4{' g aP 2 it A K ;/ ST A LA ’f;!'/i/ 23 A VA WX A A / AV 9_}5;;.9 A LA S . 2% t ol 1591 [ 2067110 | Sém it
159 b - . s 2E : < - is <L - 3 - - E 3 - . - " : " 2. . 4 & « .; - ot 159
4 & ks Yo 1 =t e A Lre - tA /? . . 00 F’gnﬁ: . . | 0 'L?:f‘ﬂ 74 e . A FO] b . ' L7 8 - o [HSY AV P ‘ WYL eml. 1, P 1, k34 e < a e oy =
158 04 U (e AN Y ./7 P /{’4‘!—»—,—‘ sl VA A Aoz A ek | Aol 2 ook s em 4 4 [//- (10 I 255//% 1. A mizeﬁ fyh /z.oggis}m A A ol g/ ,,/ §%00% 00728 em L3 158 z 160-1 | 20+741-5 47 bt ;
Y - “ - o AT TPL p - T F EEaN - L e VR e AT TATA B . " B FA7A T £
= P A L fwoefigem 1 2 s HOF T8 cm > 74 A1, ; . - Aol . A . B ! 17 . Bem” | A i . R f
157 /./; sol oA /a At/ A ; ol A /_/ s9f20 cr 2 s e jzﬂ*{; ey ar ,5/,100 ::;YHS;A;.%;;;?E ?s gl j{m LA Yooyt A AL A hodl 1wem A V2 bd i00k's S 4 s 3 | 1602 | 2007700 | 23mbr :
b oo s 130 SR AN A ST VAN A A WA AT AL A F U , WITH SANDZ] jg'/{/ % qj/ AN AN 'a/%o : A4 L |
156 2O 2 MY ATt ﬁ 2, 1Ak AL A E/j/ A WA JsorRace 1o sowe cravel K VALL L 1{1’- N AN AL GQ_’F VA AV MCAY.0 I 4 | 1604 | 2008000 | 45mus §
he A oA d¥em s ©, Hhankre . ” 2 L -, A A it Yi0oFie » AP T A 4 Bem  OCC BOULDERS - VL [IX iim L AR T em] falr An . ofIECF i cm B E iy
55 _/" ,/ }_/» My Fiels] }/S%:m/a / , //100 15}:;-/ - / B ‘f?/?:’/ o /] -/ =+ {100 IGimi/Jr,/ / "{/.;' /If»j(n iGiGCEG! Ti”} 2]/-& >y V /< .MQ/ . .// . / - qy:;r/ a/ ; /o B FA & 1‘7<m /A 155 5 160.7 20+830.5 £.5m Lf §
; } P 1 » P AE V¥ L A g M X LA A | : A - A ke ¥ Z g ¥ 1A 3
154 /'/;' A 7[};'{*4”/1 g -mo?{l// A KA oofsnt’ AN e AV oofis Yery Stiff to Hard] Hod 1y 5K Noocat KL AV oo 1 e H] ./4’). A 15k & 1 1605 {720+8650 | 3Bmis
WA L T p om - 7 e 3 i AP Y AT YA 237 ST AT AT TR S A WP AL AT PP T
e e ) T e AP oe e VR B r ] e A e | e faomes | vans
4 AN A VT e A A FYoofTemt. i A Vil AV L F LA §7% TR IEITIN g %e B L IRETO Y 330 ST IR Y A T A Vo Eemi g VLA AL LI
152 o Maofioan s 1L bhoarnsel o L L S A NN A e AN A A F, i ALK Y F il 152 8] 1608 2009200} &Oml
3 74 v ~ 7 A RIA A e 74 e . L S R RUDS /f N ALY o 141 43 .
151 1 /‘:/- /f /;/ff/ 4 1% B ;aclifigm "*/a/(/- AU dnolis WK A i ts e A XA -A/Mﬁ_m ° : ¢ | 1605 |204955.0 | 3S5mir
’ T AT o { AP : ) i5t |
150 150 10 1 1602 | 209860 | Lgmir |
149 = 3 e S 149 |
148 X o 2 & .
T2 : . s -=NOTE=
o Q o hd ) = = .
1475 o & ; P IR The boundaries betwean 1ol sirols have besn entabiuhed
SECTEON A"A . only of Bore Hole focotions. Between Bocs Holes the |
SCALE i s boundorier ore & From geofogizel dence. |
HOR W0m § O 10m MNOTE: The compiete foundahos nvestighion ond dengn report far ’
: % . : this proiect ond cther raioted doturents moy be examired of the f
VERT 2es } O 2m _ Engineerng Materiois Oifice, Downsvew informotion mntoined m

l
 this repoet ond refated dotuments s spechicolly escluded = ;
accordance with the conditicns of Sechon 1077 of Form W g

131 1
o oatE sarl DESCRIPTION
Geocesr No I0MIS-28 |

HH¥Y Mo 2 Dist 7
SUBMD B R ICHECKEQGE. DATE 1984 (36 28 §:TE
BRAWN G0 CHECKED Lo ju rhovis G 1T BO04-A




"

To:

From:

Re:

@

Ontano

WOoranaum e

- W.P.

Mr. G.C.E. Burkhardt Date: 1984 06 12
Head, Structural Section

Central Region

5000 Yonge Street

ATTENTION: F. Chan

Foundation Design Section
Room 315, Central Building

Foundation Investigation
Preliminary Recommendations
167-80-04

Hwy. 2 Urban Section in Newtonville
Proposed Retaining Wall

District 7, Port Hdpe

7540-1318 (10/78)

In response to your Foundation Investigation request for the
proposed retaining wall on Highway 2 in Newtonville, the following
are our preliminary recommendations. The final report for this
project will be issued in late June.

Subsurface Conditions

A foundation investigation consisting of 10 boreholes advanced
by means of hollow stem auger and wash boring at the above-mentioned
site, indicates that the overburden consists of at least 9.4 m of
cohesive glacial till varying in consistency from stiff to hard.

The boreholes were not advanced to bedrock.

At the time of the field investigation, the groundwater level
varied between elevations 157.6 and 160.0 m. However, this nay
not represent the stabilized condition due to the cemented nature
of the till and the use of water in drilling.

It is proposed to construct a retaining wall along the north
side of Hwy. 2 from Station 20+707 to Station 204994 excluding 11 m
at the entrance at Station 20+835. Our recommendations for design
and construction are ag follows:

Wall Foundations

Option 1 ~ Gravity type (Gabion) Retaining Wall

The full length of the wall can be supported within the original
material at the elevations and design loads given below (0.H.B.D.C.).

Elev. ULs SLSII
_(m) _(kPa) {kPa)
159 700 300
158 (or lower) 1000 unyielding



-2 -

In order to prevent washout of the fines from the granular
backfill and original soil, a filter medium should be installed
between the backface of the wall and the backfill.

Dbption 2 - Concrete Retaining Wall

The full length of the wall can be supported on spread
footings at the elevations and design loads given above.

Additional Remarks:

l+ Backfill to structures should conform to M.T.C. standards.

2. All underside of the Concrete Retaining Wall footings should
be protected by a minimum 1.2 m frost cover.

3. No dewatering problems are anticipated in view of the
cohesive nature of the glacial till.

N s

J.S. Alter
for
B. Ruck

Project Foundation Engineer
JSA/mb

cer S, Killaire
R. Fitzgibbon
D. Gunter
K.G. Bassi
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