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Ministry of
@ Transportation and ,
/" Communications '
- Ontario Memorandum

, To: Mr. G.C.E. Burkhardt ' From: S0i1 Mechanics Section
. Regional Structural Planning Engineer Geotechnical Office
o Central Region : West Building, Downsview
: 3501 Dufferin Street, Downsview ’ :
~ Attention: -, . " pate: July 29, 1976
Qur File Rel. . | ' in Reply to
 Subject: W.P. 46-74-37

1. 24" Watermain at Downing St. and Carlisle St.
2. 24" Sanitary Sewer at Downing St. and South Drive
District 4, Hamilton

INTRODUCTION

This report contains results of a foundation investigation carried out
by this Section at the following sites: '

1. 24" Watermain at Downing St. and Carlisle St.
2. 24" Sanitary Sewer at Downing St. and South Drive.

Also contained ih this reporf are recommendations for the foundations
of the above mentioned utilities. :

. SITE DESCRIPTION

The proposed watermain crosses the Geneva-Glenridge Valley, where the
0ld Welland Canal is located, at approximately 1200 feet east of the
Glenridge Fill. The area in concern is bounded to_the north by

Park St. and to the south by Downing St. At this locale the

valley is about 650 feet wide, flanked by moderate slopes of

60 to 70 feet high. The valley, in general, is grass covered but.
sparsely treed. At this particular area, the old channel of the
canal has been filled in and the canal has been relocated to a 3

cell box culvert. : _

The site of the sanitary sewer is just south of the watermain site

“and is also in a valley where Downing St. intersects with South
Drive. This valley is proposed to be spanned by the future
Westchester Crescent, by means of a fill. The slopes of the valley
are about 50 to 65 feet high, not steeper than 2.5:1 overall, and
at present are covered with trees. Residential developments are
the major land use of the areas.

SUBSURFACE CONDITIONS

A total of seven sampled boreholes (No. 1 to 5, and No. 61 to 62
inclusive) were put down during the period of April 13 to April 22,
, 1976. . Results of another four boreholes (No. 13, 14, 115 and 317)
"‘I' previously put down for feasibility study of Hwy. 406 are also
incorporated here. '

Locations of the boreholes, together with the inferred subsoil
stratigraphy, are shown in Dwg. No. 467437-A and B, Details of
the borehole results are also presented in the Borehole Record
Sheets which are included in the Appendix to this report. A
description of the various subsoil types is given below.
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In general, subsoil at these sites consists of a thick deposit of
clayey silt, underlain by a deposit of silty sand. In the vicinity
of the three cell box culvert, the clayey silt is overlain by a
layer of mixed fill. \

Clayey Silt

The clayey silt is the predominant deposit in the area and is
intercepted in all boreholes. This deposit generally exists from
ground surface to elev. 247+, except in the neighborhood of the
01d Welland Canal where it is overlain by a layer of mixed fill.
According to the consolidation test results, the clayey silt is an
overly consolidated material. Inferred from-the 'N' values of the
Standard Penetration Test and undrained shear strengths, this
material is classified as stiff to firm in consistency. The
Atterberg Limits and moisture contents, as determined by our 1ab
tests, have the following ranges of values:

Liquid Limits (LL) 37% to 50%
Plasticity Limits (PL) 18% to 22%
Moisture Contents (W,) 25% to 35%

A plot of the 1iquid limits and the plasticity indices on the
Plasticity Chart shows that the material is medium to Tow in
plasticity. Lab tests have also been carried out to determine the
PH values, concentration of SO3, and organic contents, This in-
formation is for choosing a corrosive resistant material for the
watermain. The test results, which are reported in the Borehole
Log Sheets, show that the clayey silt is generally slightly basic
and contains an SO3 concentration from 50 ppm to 2750 ppm.

Sandy Silt to Silty Sand

Underneath the clayey silt is a deposit of sandy silt/silty sand,
the lower boundary of which, due to the purpose of the present
investigation, is not fully determined. In Borehole 311, the
silty sand is found to be underlain by a glacial till at elev.
203+. On the basis of the 'N' values, the relative density of
this deposit is in the range of compact to very dense. Results of
grain size analyses show that this material contains 35% to 60%
si1t and the sand component is predominantly fine grained. This
deposit also contains trace  of clay and fine gravel. Typical
grain size distribution curves are shown in the Appendix.

Mixed Fill

In the area between Sta. 4+50 and Sta. 8+00, the site is covered
with a layer of cohesive fill. Thickness of this material increases
towards the 01d Welland Canal, extending to elev. 268+ near Sta.
5450 and Sta. 7+00 for a maximum thickness of about 23 ft.

Although it is composed of mainly clayey silt, due to inclusions

of organic matters, cinders, etc., its composition is very hetero-

- geneous and its consistency is very non-uniform, ranging from

stiff to very soft. Some Atterberg Limits, moisture contents, and
chemical contents determined for this material are included in

the Borehole Log Sheets. : ,



GROUNDWATER CONDITIONS

Groundwater levels were observed in the open boreholes during our
field investigation and they reflected the prevailing conditions
at the time of observation. Our observations showed that ground-
water generally existed within 5 feet of ground surface at the
watermain site and it drained into the three cell box culvert. In
the slope of the sewer site, groundwater was observed at 10 to

20 feet below ground surface.

RECOMMENDATIONS

Placement of the Hwy. 406 fi1l has necessitated the existing under-
ground utilities to be relocated. Because of the presence of the
mixed fi11 in the vicinity of the culvert, concern has been ex-
pressed over the large differential settlements anticipated for

the mixed fill. Concern has also been expressed over the stability
of the existing slope in which the new sewer is to be constructed.

" Based on our subsoil information, the following recommendations

are given:

(a) With regard to the effect on the adjacent 50 ft. high slope
between Downing St. and South Drive of the new sewer instal-
tation, it is our opinion that if the sewer trench incorporates
a subdrain - an 8 inch perforated plastic pipe covered by 12
inch minimum Granular 'A' backfill material - the net result
will be an increase rather than a decrease in stability. No
major construction problems are ‘anticipated for the sewer
construction. ‘ _ '

(b) The proposed new watermain will be constructed in areas which
are to be backfilled later when construction of Hwy. 406 takes
place. This back fill will cause settlements of the watermain
which will thereby be subjected to differential movements.

Our estimates of these settlements are as follows:

Station o Estimated Settlements
1+ 00 o
1+70 3"
2 + 20 10"
3+ 30 10"
3+ 90 4"
5+ 00 8"
5+ 50 20"
7 + 00 20"
7+ 70 3"
9 + 30 o"

It will be noted that from Sta. 5 + 50 to Sta. 7 + 00, a large
settlement in the order of 20 inches is anticipated. This is due
to the presence of about 15 ft. of soft organic soil below the
proposed watermain invert. In our view, it would be advisable to
excavate this material for a width of 8 ft. and replace to the
pipe invert level with Granular 'A' material. This should result
in a settlement over this section not exceeding about 2-3 inches.
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To reduce the magnitude of a possible bump at the surface of the
future Hwy. 406 vertically above the watermain, it would be

advisable to construct an ‘imperfect’ trench at least 6 feet in

depth (minimum) above the bedding for the watermain.

MISCELLANEQUS

The recent fieldwork was carried out during the period of April 13
to April 22, 1976, under the supervision of Mr. B. Ly. The
drilling equipment was owned and operated by Atcost Drilling
Company. This report was prepared by Mr. B. Ly and reviewed by
Mr. K. Selby, Supervising Engineer.

R. L.

v

B. Ly, P. Eng.
Senior Engineer

;4;"61' ég*/é'dLl

K.G. Selby, P. Eng.
Supervising Engineer

KGS/gs
July, 1976
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OF FICE REPORT ON S0OIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE ~ SO MECHANICS SECTION

RECORD OF BOREHOLE N2 1

WP 46-74-37 (A) LOCATION .. Co-ords, 1,069,226 E.; 15,680,477 N; ORIGINATED BY MK
pisT 4 Hwy 406 _ BORING DATE April 13, 14, 1976 COMPILED BY MK
DATUM Geodetic BOREMHOLE TYPE NX & BX Casing CHECKED BY i
) w DYNAMIL CONE PENETRATION LEQUID LT s Wy =
SOiL PROFILE SAMPLES 1B |resistancE plor PLASTIC UMIT —We | = 5
51 o vl B 70 A0 A0 80 100 WATER CONTENT.W | Z 5
glw i w ! B @ [S5HEAR STRENGTH Wy W Wy Z | REMARKS
ELEV ‘o ! o ot < O - S
SEFTH DESCRIPTION 212 > g a O UNCONFINED + FIELD VANE y :
o %" LT E e quick tRiaxial X LAB VANE | WATER CONTENT % 5,
307.1 Cround Lavel » Z tEeLey 400 800 1200 1600 2000 20 40 60 DL CLFJGR SA 51 CL
0.0 Clayey silt - low to ||
medium plasticity 4 188 [ 12
containing some sand {1].2. 5SS | 14 300 Qi
A3 | 8s [ 18 |
Very stiff, brown andl AN TR o PO N
fissured ]
U i,
"
5 (851 5 o
Grey and //” 280 +i24h
Firm V16 | Tw | M 120
/’
+ 2.4
17 .88 i 7
- .»;’;_. 280 2
_ // 8 S8 i .
——— | i +2.0
"
Stiff // s T55 T 16 o
270
containing some sand //’
//'
and fine gravel sizes 5 TEE T 4
b 260
]
vl
%
//
] 250
//
IATL | S5 | 13
//
becoml dy | M? 244 -
239.1 |becoming very sandy yifiz | ss |110fio" © 12 26,3012
68.0 | End of Borehole
Note:lkﬂ open to K1.287.6
April 20/76
2. Water level not
established
3. Chemical tests
Sample Organic PH 504
S§8=3 n 8.22 240 dpm ;

20 '
15 {_)-5 % STRAIN AT FAILURE



OFFICE REPORT ON S5CGHL EXPLORATIUN

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH=- GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 2 »
wP 46~T4=37 (A) LOCATION Co—ords, 1,069,170 £; 15.680,710 N, ORIGINATED BY MK
DisT 4 HWY 406 BORING DATE April 20, 21, 1976 COMPILED BY MK
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auger CHECKED BY e
5 e FOYNAMIC CONE PENETRATION LQuib uit w, b
SOIL PROFILE SAMPLE £ |resisTANCE PLOT PLASTIC LIMIT cp | = &
ol = i 2040 80 Ao 100 | WATER CONTENT..W | 2
ELEV glw | w | 3] 2 [SHEAR STRENGTH wp W Wy Z | REMARKS
yr il DESCRIPTION =12 » g 8 10 UNCONENED + FIELD VANE y
DEPTH! & =2 I I E | e QUICK TRIAXIAL  x LAB VANE | WATER CONTENT % 5,
293.1] Cround Level o Z | ELEV 400 800 1200 1600 2000 20 40 60 P.C.HGR SA 51 CL
0.0 |Fill -~ heterogeneous j } : 1
mixture of sand, clay : 290 ; ‘
& cinder, 1. 85 | 10 "‘0“‘“"{
' 2.__88 g . }
some organic TRe 3
283.6 4 | 88 5] =X Ot
9.5 A s lss L)
Clayey Silt 1 Bl 88012
vey 7 Tss 7] 280 o
Grey, Firm to Stiff | g . 88 Z i
9 |Tw | PH H—o 120
. ¥ + 1.7
low to medium plasti-f 0T 58 7
city, AL v o 2Rl 270 smenenen 1)
r,
traces of sand // 12 ;.88 | 14
V1
ATL3 155 | 12
Tl 260
14
y
)/
5 14 | 8§ 8
50.1 i ¥ 250
43.0 114
Silty Sand s
Fine 15 188 123
. 240
Compact to Dense 1
231.6 d1bie 1ss | 38 0.23.(27)
61.5| End of Borehole
Note:
. Chemical test results
Sample Organic PH B0
§6-2  2.25% 8.25 440 ]ppm
§8~4  3.76% 8.15 §30|ppm |

20 )
15 86 % STRAIN AT FAHI1IRE




CMINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 3

TFILE KEYONT RSP JWsfh A7 Lisnmrme s s =

wp_ 46-74-37 (A) LOCATION Cowords. 1,069,172 E. 15,680,813 N, ORIGINATED gy MK
DIST 8 Hwy _ 406 BORING DATE  April 15, 20, 1976 COMPILED BY MK
DATUM__ Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY e
R z AM % |DYNAMIC CONE PENETRATION LIQUID LIMIT Wi b
I SOIL_PROFILE | SAMPLES 4% [ResisTancE pioT PLASTIC UMIT e | 1= 5
i Ol « ol B o e g0 #0180 | WATER CONTENT—.W | 24
Ly | Elw | w 2] § [SHEAR STRENGTH we w o 3 | REMARKS
Seprr  DESCRIPTION Sl2 ) > [ €] 3 [0 UNCONFNED + FELD VANE | y
! = 323 - £ |e QUICK TRIAKIAL X LAB VANE WATER CONTENT % "
289.0 Ground Level @ Z lpey 400 80O 1200 1600 2000 20 40 8D GRSA 51 CL
0.0 Clay Fill )2< | T P L
homogeneous & stiff 1 .88 .17 (
omogeneous = 8 >(" 385 13 |
w20 _ . K3 ss s ot
7.0 Mixed Fill - mainly .85 1.8 f |
sand, silt, some clay ER P 280 ! [ T—
d . " 6 T¢ | PH | o
land organic, Blac Vi gg ¥ __! :
274.0 | P .. & £8 T l, P 6 26 36 32
15.0 {Clay Fill - gome sand TR 5 <
: 0 13 40 47
nd organic /é} €5 | 8 290 \ 0 12 48 40
268.0 ¢ Soft 5185 L 12
21.0 clayey silt, grey, || 13 .88 .20
stiff to firm, with 14..1.85 1.14 ™
traces of sand, low y 260
to medium plasticity 5 [ss | 8 °
5
//
. —— i XY 7
becoming more sandy, r
249,0 lsome fine gravel 250
40.0 Tz Tss | 33
silty Sand .
Fine and Dense, iy
. N
occasional clay sea&uaum s5 \N/AL 240
It -
y T —
* "Mﬁ.
- — 14y |ss lwa /10" 0 24 58 18
929.0 becoming denser I 210
60.0 fnd of Borehole
Rote:
Chemical test results
Sample Organic FH sof
§8-3  2.86% 7.85 P30 ppu
TW~-6 1.04% 8.34 180jppm
§5-8 3,057 B8.05 250 jppn
water  --  7.77 |22}ppm ‘

20
1595 % STRAIN AT FAILURE




O FICE REPORT ON SOl EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

WP 46-74~37 (A) LOCATION
DisT_ 4 HWY 406 BORING DATE

BOREHOLE TYPE

DATUM Geodetic

RECORD OF BOREHOLE N2 4

Co~ords. 1,069,155 Ej

15,681,013 Nj

April 14, 1976

ORIGINATED BY ME

COMPILED BY MK

Hollow Stem Auger

-

CHECKED BY

$0iL PROFILE ' SAMPLES ®  JDVNAMC CONE PENETRATICN LIQUID UMIT ey -
- % |RESISTANCE PLOT PLASTIC LiMiT g t&%
i, ol « owl 3 26 4o 60 80 100 VIATER CONTENT.% | Z 5
ELEV | Elwlw |21 2 [SHEAR STRENGTH We W w, Z | REMARKS
{W; DESCRIPTION 2 - g B | UNCONFINED + FIELD VANE y
1 o 217 . % e ouick TRIAXAL  x LaB vANE | WATER CONTENT % Y,
294 4 | CGround Level L 2 leLey &QO 800 1200 1600 2000 gO 40 60 SRSA S CL
0.0{Fill ~ mixture of ‘ i i ] j
clay & sand with T ss 112 w.,.%..—g—o l {
gome gravel, 5 "5e 1 10, 1 o ‘
285.4 | some organie 37 8% 7 ! bt O
A A4 1 T4 | PH - i :
201 clayey si1t AL 5 [ 5521 o 2 2p00 |
¢ S |
1 T H | Yoo
Very Stiff to Stiff T e 280 : ;
J 9 ss [ 1k |
inina 7RO 188 | 10
fissured, containing i ) ~ oboo
traces of sand AT s 3
12 1. 8s ! 128 270 17
|
13 1 .85.. 18
262, 9 14 | 8s | 14

3L.5 End of Borehole

Note *
Chemical Test Results
Sample Org. PH 503
$5-2  2.39% 8.08 550 ppm
Water -~ 8,10 375 ppm

20
1595 % STRAIN AT FAILU
10 .

RE




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE ~ SO MECHANICS SECTION

RECORD OF BOREHOLE N2 5

wp  46-74-37 (A) LOCATION Co-ords. 1,069,172 E. 15,680,910 N ORIGINATED BY MK .
pigT b Hwy 406 BORING DATE April 13, 1976 _ COMPILED BY MK
DATUM  Geodetdc BOREHOLE TYPE Hollow Stem Auger CHECKED BY oo
S AMPLES o IDYNAMIC COME PENETRATION LIQUID LIMIT s Wy o
2o PROFILE | SAMPLES | B [resistance pior PLASTIC LMIT e | = 5
g &l o vl oz o < 4o 60 . 80 100 | WATER CONTENT—t | Z 4,
e 1 Flow w21 ¢ [SHEAR STRENGTH Wp w Wy Z | REMARKS
LEY | Jeia |21 5% s et
BEFTH! DESCRIPTION =l 2 } > | g & 10 UNCONFINED + FIELD VANE B . y
i o 2 Lo % |e Quick TRIAXAL % LAB VANE | WATER CONTENT % .
289.7! Ground Level o 1 Z Lgey] 400 800 1200 1600 200 20 40 6D SR SA S CL
0.0 Fill f R | L
' $ilty Clay 1755 23 1 b I
- ; é | l i
Very Stiff eS| 1R ! i : o | _
281.7 = X o } :
8.0| Fill: clayey, some §S Ll 2 ‘ i v :
4L T by 280
sand & organic i ! + 2.0
5w | PH 1 ot |
Firm to Very Stiff 6 ). 88112 : , |
4¢>2030 p
o A LT Yt PH o °z' g
967.7! beconing very sandy Ap..88-—13 270 < : !
1 i+ T 2D00 :
22.0 Clayey silt - grey,
, Pt
stiff, low to medium 4258 22
plasticity, some sand
’ _ 10 | ss | 13| 260
and fine gravels
9
11 .88 10
1%
) 12 55 1. 45 250 11 23 53 13
" 1 | .
743,72 | beconing very sandy (350113 | 85 | 44 ' i 123 61 15

46.5] End of Borehole

Note ¢
Chemical test resulks
Sample Organic PH 503

§s-1  0.77% 8.0 275Q pen
T™W-5  1.66% 8.07 |13 ppg

$5-8 0.38% 8.31 ] 4¢ pp
water — 8.14 | 79 pp

20
1595 % STRAIN AT FAILURE
10 ‘




OFFICE REPORT ON SOCIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS= ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 115

wp_ 46-74-(A) LOCATION Cowords. 15,680,606 N; 1,069,219 E. ORIGINATED BY BK
DIsST 4 HWY BORING DATE Novempber 3=k, 1911 COMPILED BY AKE
paTUM __ Geodetic BOREHOLE TYPE _Auger CHECKED BY
b DYMAMIC CONE PENETRATION LIQuUID LiwiT -y -
SOIL_PROFILE S.?mMPLES £ [ResiSTANCE PloT PLASTIC LMIT —Wo | = &
& o | f ol To 40 6o B0 80 JWATER CONTENT—W | 25
ELEV g2l & w | 3] g [SHEAR STRENGTH W W W 2 | REMARKS
SEPTH DESCRIPTION Hlzl - g 3 O UNCONFINED + FIELD VANE y
gl 3] 2] & |eouck rriaxar x iap vane WATER CONTENT % o
299.1 Ground Level o | Z {ELey 400 800 1200 1600 2000 20 4D 60 P.CL.PdoR 54 S CL
0.0 l i ] \ :
A | | |
q 1..85 L.15 ! o :
/’ . l ]
Clayey silt, traces [] 5 L2 I » i POt
o 290 1 l ;
st | o 121
of sand and gravel /} e i = i a AZ@OO ;
(B TN o o oty 119
vd Lo M
30
p e g "
Very Stiff to Stiff ¥ y =0
// 7 gs 18 o
o+
™ 12 h
// 270 000 :
A g LI B v O 130
+
Brown and Grey ,//
9 8 |15 °
+
/ 260 T
L0 | Tw | PH v 133
% +
,/
i1 TTq | PH o ol i 113
¢ *
q 250 & :
ho |Tw | PH , 'Y 123
“ + ' 116
1
242.1 M3 1 TW PR o =% 138
57.0 ‘ 1, 240
8ilty sand, some clay. 14 188  100/L0 &
Very Dense d15 188 |97 t 0 31 58 11
4 230
-sz.e {116 iss |27 o 0 64 ¢ 36
71.5 End of Borehole

20
15465 % STRAIN AT FAILURE
10




QEFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OQFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 31}

we 46=74-37_(A) LOCATION Co-ords, 15,680,844%; 1,069,120 E. ORIGINATED 8YGolder
pisT 4 HWY BORING DATE October 22 - 24, 1963 COMPILED BY_ MW
DATUM Geodetic BOREHOLE TYPE Washboring ¥X & BX Caging CHECKED BY N
PROFILE SAMPLES o DYMAMIC COME PENETRATION | LIQUID DIMIT i Wy —
SOIL PRO s & |rEsisTance riov PLASTIC LIMIT e | = &
ol & i T 70 4o b0 do_ b | WATER CONVENT—w | Z.4
ELEY gl w 2| g [SHEAR STRENGTH W w ™ Z | REMARKS
SEFTH DESCRIPTION 1S > | €] & o unconsne + FIELD VANE y
} = :Z) A & | ouick TRIAXiAL X LAB VANE WATER CONTENT % o,
288.6 | Ground Level & % Z {pipv | 400 800 1200 1600 2000 20 40 60 [PLC.FIGR SA 51 CL
0.0 ) i I i | : _ WL, in pipe
Very stiff browm L | : ; i
‘ ‘ L . 283,
becoming a mixture of i..88...18 j | j | e El. 283
FEg A I | } Oct.25/63
soft to firm silty ‘ = porsE6 | |
¢lay, cinders & piece N 280 ; i ;
of brick and gravel E |
below about 4' depth 4 | ss | 11 smd. s 0?"0"’“"' 127
(F111) 470 E
267.6 \/ RN i
21.0 Firm, brown or grey,
brown silty clay with ST .I’M
some random sand and 40 N 2080 J;
gravel size particles ) E )
few small {(generally 7. TW | EM :‘s=+;'5 o= 136
less than 1/8" size) 1
silt pockets 5 | TW i PM
R 3 2040
£ 250 ’
20 126
becoming very sandy |}V 9 | 5854 ~ oo
244.1 .
44.5 ‘1§ 10] S8 28
20
Compact to very dense||-||.1Li 88 | 33
grey silty sand or
4 1120 88
sand, trace of silt, ||* 43 230
N .
with very occasional HoTss T3
thin (app. 1/4") 1.
silty.clay layers . S AT
1 220
. AIA5T 851 44
N BN
. Az 210
4z lss 35
202.6 \ .
6.0 Dense grey and red "‘;" 0
silty sand & gravel |1 J MZ.P..
197.1 (rill) 1% 181 88 | 35
91.5% End of Borehole

20
15 -%*5 % STRAIN AT FAILURE
1 .




CEFICE REPORT ON SOIL EXPLORAFION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

ORIGINATED gY BL___

WP 46-74~37 (B) LOCATION Co-ords. 1,069,226 E. 15,680,477 N;
DIST & mwy 406 BORING DATE _ April 13 & 14, 1976 compiep gy MK
DATUM Geodetic BOREHOLE TYPE NX & BX Casing CHECKED BY oo
L PROF SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT e M -
SOIL PROFILE oo —— & [Eesisrance plor PLASTIC LiMIT —wo | = &
o sz R 20 40 60 B0 b0 JWATER CONTENT_.W | Z )
eLey &lw | w 2| 9 [SHEAR STRENGTH wo w W Z | REMARKS
DEPTH DESCRIPTION 12 = 2| 3 |ounconmined  + FELD VANE y
fod g I - L & ® QUICK TRIAXIAL X 1A8 VANE WATER CONTENT % ”,
307.11 Ground lLevel % i | £ JELEV 400 800 1200 1600 2000 20 40 60 |p.o.FloRsA S CL
0.0]clayey silt: low to i | % ] | 1
| }
medium plasticity 1. 58 |42 ! ! |
containing some sand J 27 88 T1&) 4 % T —
Very Stiff 128818
4_1 85 1,15 o} P Qg
Brown & fissured ]
Y
G & Fi 288 2 290 L :
rey T ' oW
A
g6 | TW | P 120
W +2.4
% [ i
W 7185 T} e Lo ;
8 | ss | 7
e N +2.0
4
9...5% | 16 o :
Stiff 270 : :
4
% |
containing some sand ] i
i i
Woil10. 1 88 | 23 o
and fine gravel sizes| | 260 ’
1
1 |
% |
’
250
11
// 11 88 13
i
239.1|becoming very sandy L AT7Towm-trrshion o 32 26 3012
*68.0] End of Borehole
Noted BH open to
El. 297.6
April 20/76
2. YL not able td
determine.
3. Chemical tests
Yample Organic PH 50y .
583 we 8,22 240 pim

20
15 O-5 % STRAIN AT FAILURE



OF FICE REPORY ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL QOFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 13

WP 46-74~37 (B) LOCATION Co~ords. 680.499 Wi 69,277 E, ORIGINATED BY _PK
DIST 4 Hwy _ 406 BORING DATE November 2«3, 1971 COMPILED BY__ABK
pATUM __ Geodetic BOREHOLE TYPE _Auger CHECKED BY e
; . & JDYNAMIC CONE PENETRATION LHQUID LMY @ r
SOIL PROFiLE S?MPLES E  |REsisTANCE pioT PLASTIC LIMIT et | = 35
ol o' A 20 40 60 40 100 WATER CONTENT.w | Z
Flw !l w | 21 89 [SHEAR STRENGTH Wy w wy Z | REMARKS
ELEV o a - F4 o
SEFTH DESCRIPTION 12> [ £ 8 o unconmmed * FIELD VANE oy
el 207 & | e ouck TRIAwAL  x LaB vANE JWATER CONTENT % Y,
. 296.1 Ground Level v ; Z leLev 400 800 1200 1600 2000 20 40 80 GRSA 51 CL
0.0 Fill | l P \’
. 1
Cinder,gravel,organics 1 8g | v . 3 1 o ]
289.1 Very Loose N 290 § ) ; 5
2 8§ 7 ! J :
7.0 >2000 126
{ i
I ERECRES i : o
i i
¢layey silt, traces 4 58 g [ L ° ]
! : o] 2090 P Cpomtnas 115
A S L Tw R = ’
of sand and gravel // I&
IRECART ° N\K ot 13
A ;
” e 129
L7 e | PEl 990 o ‘.
f
#/’ ’ J
g 185 |10 o
s . :
9 | TW | PH| 260 o 126
Firm to Very Stiff { . L
/’ 101 88 |12
€ + R
V ! e 117
A1 ™ | pa] 250 2 : j
¢
i 1279 | P ° yot
sand and gravel :%' r>2 000
Hard < . 13 ] 88 1100 240
237.1 Reddish Brown it
59.0 ’ gl . or
Sandy silt with 12488 10048
lay. " '
gome ciay 15 Py 55 230 [<)
Vﬂry Dense to Dense .‘ 15 | 88 37 : o 0 & 72 24
Grey and Brown ArLss 16 220 —e 138352 9
214.6 14118185 | 31 e
81.5 End of Borehole




OFFICE REPORY ON SCIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 14
WP 46-74=37 (B) LOCATION Co-ords. 680,017 Ny 69,409 E, ORIGINATED By .M
DIST 4 Hwy _406 BORING DATE __ November 15, 1971 COMPILED BY ___ AKB
DATUM Geodetic BOREHOLE TYPE Auger CHECKED BY i
MELES = JOVNAMIC CONE PENETRATION LHQUID LimiT - 8 e
SOIL _PROFILE S‘f‘w‘f - 5 [resistence eior FLASTIC LAMIT etV | = &
3 sl a3 o4 g5 §o ko | WATER CONTENTw | Z 3
ELpy | Elwiw I} 2 [SHEAR STRENGTH we ow ™ Z | REMARKS
SEETH DESCRIPTION 1, > €] 8 o unconemep + FIELD VANE - y
! o z =0 g le quick TRIARAL  x a8 vANE | WATER CONTENT % "
309.5; Ground Level v £ 1 EEY 400 800 1200 1600 2000 20 40 80 SR SA St €L
0.0! organic Topsoil’ | o ;
306.0 | _' oo ; !
3.5 - /”/ | : i i 119
, 11w | PM ! 0 | ["““"““”’“"3 ; ’
i i i i i i
{Clayey silt, random /// -100 e 1 ‘ ]
| , i ol ! 118
| 1 2 | TW | M l t
Jpockets‘. of silt ¢ %
| ¥ bt | 113
] Wils oy | pw ! |
] ’ 290 : :
| v o] ; 118
| 41 TW | M | |
i 1
Firm to Stiff v [T
4.5 188 | 6
) 280
o 115
A6 1u | By
! Greyish Brown ’ ¥70 j f
= @ 126
1 iLe [ tw | eyl °
// + ;
A o |
260 S i
o ! 131
AL0 | TW | PM o i
¢ . +
AL 1w | e 9 ety 112
§ 250 +
L
320 T | PM
: +
243.5 13 | ™ | PM o i 123
v o]
66.0 silt to silty sand, || |J24.. 88 | 301 944
traces of clay 4 15 | 88 1116 oy
Havd 4116 | ss 104 o
Reddish Brown 1. 230
228.0 17 [ 8s | 91 ro
81.5] End of Borehole

20
154-5 % STRAIN AT FAILURE
£ Tal



OF FICE REPORT ON S0IL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 61

WP 46~74~37 (B) LOCATION Co-ords., 15,680,430 N; 1,069,097 E. ORIGINATED BY MK .
OIST & mwy _406 BORING DATE  April 22 & 23, 1976 ‘ comPILED BY MK
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auger CHECKED BY e e
L BLE e JDYNAMIC CONE PENETRATION LIQUID LIMIT Wy fond
_.SOIL PROFILE | Bl Lo ] & |resisTance ot PLASTIC UMY e | 2 55
* Bl ol 3 To 4o o do 100 JWATER CONTENT..W } 2.4
ELEY Eflw|w 2] g [SHEAR STRENGTH we w, 2 | REMARKS
SEETh DESCRIPTION SlE ) > £ g o unconmme © FIELD VANE _ ¥y
DEPTH o g P 1 . 5 @ OUICK TRIAXIAL X 1AB vane | WATER CONTENT % o,
343.5, Ground Level S| C 1 1 Z |eey] 400 800 1200 1600 2000 20 40 60 crsasi ]
0.0 | ] | o
: Clayey silt _‘ 340 | . % g
i i i ; 2 |
;Brown, stiff, and T s T 3 ko’ 1
‘fissured, medium ! i ;
i % i H i
i 2185 1,27 : :
plasticity A . % | PR 504
3 55 ;..o........_.....“..q 8.1 1440ppp
—— [t P
{ Lo
Grey, stiff to firm, 4 188 1 20 ! ‘
220 1 1 ‘ PH SO
medium to low plasti- 5188122 4 #eO—! 1 . 2
" ) 'g E 8.24 1100pph
ety 6 L ss 15 ° R
%1 310 T b
| | : | »
containg some sand EETREY) | P e 0t |
~ 1
land fine gravel & E
| fess 12 ; |
300 - -
1 'ﬁ
Vs 55 22 o
] 290 ! l
]
10 | 58 | 14 o
280 ;
V1
y
%
%
§ | 270
W41l | SS | 18 b
V]
1
V%
q 260 |
//
{ |
' |
containing more // 15 |88 | 16
coarse sand particlef b 250 i
247.0 ‘ R IE T
96.5 Eud of Borehole
Not. W.L. not
egtablished

20 -
1806 %% STRAIN AT FAILURE



OFFICE REPORY OM SOiL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION

WP 46-7h~37 (B)

RECORD OF BOREHOLE N2 62

LOCATION

Co-ords, 15,680,078 N. 1,069,092 E,

DIST 4 HWY 406

BORING DATE

April 20-22, 1976

pATUM  Ceodetic

BOREHOLE TYPE

NX & BX Casing

ORIGINATED BY 8L
COMPILED BY___ MK

CHECKED BY e

A 5 % IDYNAMIC CONE PENETRATION LIQUID LMIT W, -
, SO“. PROFH.E S MPLEJJ’% %" RESISTANCE PLOT PLASTIC UN\H— W .,:: 85
| Ol « Al 2040 €0 8o 130 I WATER CONTENT..W | Z 5
eLey | W w | 2] 8 [SHEAR STRENGTH we W wy 2 | REMARKS
SEFTH DESCRIPTION sz > & 3 10 UNCONFINED + FIELD VANE y
D i )z = & §# QUICK TRIAKIAL X LAB VANE | WATER CONTENT % %
b .
333.0 Ground Level % | Z Terey] 400 800 1200 1600 2000 20 40 60 GR SA 8! CL
: : ‘ : , :
0.0 S S S
§ Clayey Silt 130 ; ! : i
| 188771 — pH SO
‘Brown, very stiff, TEE T 4> 2|tst | i .
: : .34 12
oxidized & fissured E) X 35 o~ 2| esf '0'__“\_4 8.34 120ppm
4 |85 i 23 o Gpmi] 8.18 680ppm
320
/1 5 85 26
EE AR m;!-_w
A N
| Grey, stiff to firm f| |pot35-22 310 o
! / :
: A !
7188 |13 ° |
{ |
4 .
low to medium plasti- g8 188 '@ 12 o » H—i .
! 300 . ;
eity, f“_
: ) /] i
trace of sand
9 88 8 o]
i y 290 2.5
%
%
280
|
A TR0 - |88 13 o}
L d.-3
A
b% 270
vl
/ L
261.5 N /il ss |23 °
71.5 | End of Borehole

20
15 ¢-5 % STRAIN AT FAILURE
10



Oct 75, FF-5-21

60
50 %
CH .
40
32 CI
=
]
Z
30
o
5 ¢
3 £
; “t 8 LEGEND
20 ) / BH SAMPLE | SYMBOL
& / sl | 1 A
H 61 - | 3
A 8
/ 61 5 c
' MH OH
10 /] 61 7 D)
v 62 | 3 E
haies svsmann. Sovemn  s— o e /- M O[ 62 6 G
Mt 7 ML ot = . v
00 G 26 ao 40 50 &0 70 80 Q0 00
LIQUID UIMIT % ‘
A PLASTICITY CHART AG No 1

®

Cntario

ENGINEERING SERVICES BRANCH

Transportation and
Communications

CLAYEY SILT

WP 46-74-37 B




Oct 75, FF-5-21

60
50 yd
CH.
40
2 c
<
(&}
z
5. 30
et
Lk
5 A
3 ct B LEGEND
/ BH | SAMPLE | SYMBOL
20 G } 2 A
E ¢ ~ ,
' 1 B
‘ / ‘ 2 1 C
; . 7 MH OH 2 4 D
‘ V4 2 . 7 £
o — e —— e~ d -
R e NN G A .
ML 7 ML oL 3 3 H
0 |V
o 10 20 30 40 50 60 70 80 90 100
LIQUID ~ LIMIT %
Ministry of PLASTICITY CHART FIG No 1A

®

Omtario
ENGINEERING SERVICES BRANCH

Transportation and
Communications

CLAYEY SILT

WP 46-74-37 A




Qcr 75, FF-5-21

60 NN, _—
50 pd
CH
40
2 cl
"]
o
Z
,. 30
[
o
b
3 ct N LEGEND
I ' - :
2 a / BH SAMPLE | SYMBOL
3 5 P
3 & J
s / | 3 8 K-
‘ L MH OH :
0 M fgy/ 4 8 L
4 JA M
T ‘E“M\\ W | 4 ’ N
I NN /
Pl Mi e]] 5 3 O
”~ Mt oL . 5 5 P
% 10 20 30 40 50 60 70 d s 7 R 0p
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Cet 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

. SAND GRAVEL
CLAY & SiLT Fine | Medium | Coarse Fine | Coarse
160 MINISTRY SIEVE DESIGNATION 270 200 140 100 5050 40 30 20 %6 10 8 4 R M L 2?2“3;
. ] A~ T
; % ; [ S TS A 05 1% SO NSNS I SN SV WUOF 36 1 § I FU R, jf N // ol B j I— |
90 N L i | S T SUNURON ST //{ - - /! )
i ;
{ B 51 N ./ /f}i I T T O O g .
1) : i - f I S L. / ;
P L~ / /1
i // 1 1
70 , / - - ; 30
/ i = e
f v fro | e b e e —
: " i
g e0 ; :7 7 ! - 40 &
Z . P4 | Z
v i : / ! . H <<
vy : 7 [
g b / / L~ | | us
z z E / L —T LEGEND Ty
U p o - 3
£ . / - / BH |SAMPLE SYMBOL o &
- P ! 12 =
f’/ f} -
30 Z . L ‘2 6 |===== B P
A - / 3 19
% ] /
/ e g
20 80
//,
10 8a
. 100
0 H | § | P EEEE T b
& s 8 §3 - 8 ® wow 0.1 0.5 1.0 2 3 4 19 . 26 30 40 566070
© 8 ¢ o2 2 S e o3
GRAIN SIZE IN MILLIMETERS
Ministry of FIG No 2
nsyol GRAIN SIZE DISTRIBUTION
Communications ' S] LT Y S AND WP 46-74-37 A
Ontario .

ENGINEERING SERVICES BRANCH




Oct 75, FF-5§-22

UNIFIED SOIL CLASSIFICATION SYSTEM
‘ SAND GRAVEL
CLAY & SiLT Fine | Medium | Coarse Fine | Coarse
100 MINISTRY SIEVE DESIGNATION 276 200 140 100 6050 40 30 20 14 léﬁ 4 _j/g" ]/2" 3;":' 1 }I/‘z“ 2"25&:‘3;
| - } . ,/:/ i . i /
90 : ; e - S i 0
t 7 .
20 i ; 4 - - 20
; / A
y
Q 80 V4 “ 40 %
2 Vr <
2 7T S
G H / o
. 56 . : 150
5 E B / // ‘ LEGEND 5
& : 4 BH |SAMPLE SYMBOL v
w40 ; £ // 60 w
4 s [ 12 - &
5 | 13 |———=—
30 v // / 70
%
/“ 4+
. A
20 = 80
" .
1o 90
i 100
¢ LR i I ¥ tL P LT P L hid
3 S 8 335 - “ M e oa 0.1 0.5 10 2 3 4 5 10 76 30 40 566070
< < <@ o9 2 < < < o .
GRAIN SEZS N MILLIMETERS
Ministry of : FIG No
Minstyot GRAIN SIZE DISTRIBUTION : 3
Communications W 46~-74-37 A
QOntario . C LAY E Y S l LT
ENGINEERING SERVICES BRANCH




Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine | Medium | Coorse Fine | . Coarse
100 MINISTRY SIEVE DESIGNATICN 270 200 140 100 6050 40 30 20 16 10 8 A A A I 2“2]’2"3;
20 »»»»»» 10
8o l +—20
70 1 30
O 60 [ 0 g
< Ll £
et . } =
g r; &
~ 59 : 50
z LEGEND 5
T W
& SAMPLE SYMBOL g
ﬁ 40 . - 60 w
e . 70
20 8o
10 9
100
¢ L f | f L1 TP iPTILE P il
o s 2 23 - o o e 0.y ) 0.5 1.0 2 3 4 10 70 30 40 506070
= g S 8% 3 g e ==
. GRAIN SIZE IN MILLIMETERS
Ministry of FIG No 4 -
Mty ol GRAIN SIZE DISTRIBUTION |
- Cormmunications : C LAYE Y F | LL WP 46-74-37 A
Ontario T
ENGINEERING SERVICES BRANCH ' ) )




VvOID RATIO e

RATIO €

vOib

VOID

W.P. 46~74-37 A
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B.H,
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DEPTH
ELEV.
Wy =
Wp =
W =
Ce =
0.1 1 Xo] 100
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B.H. 2
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FF - 71
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Mr. D.A. Waller Seil Mechantcs Section

Construction Enginger Engineering Materfals Office
District #4, Hamilton west Buillding, Downsview
77 06 20 '

Re: Slope Seepage at Horth Approach
Fi11 For Geneva St., St. Catharines
Cont. 77-02, District #4, Hamilton

When the existing slope was benched in preparation for the placing of
the north appreach fi11 for the Geneva Street Structure, a Seapage zone
in the slore was uncovered, '

During a visit to the site i1t was agreed by Wr. J. Castellan, Project
Supervisor; Wr. K., Saarits of the Quality Assurance Sectfon, and by the
writer, that the following treatment was requirad.

The slope should be benched norwally. A 24 inch thick blanket of free
draining qranular should then be nlaced over the seepage area so that
any scepage water can drain through the granular to a & inch perforatad
géped:unning across the base of the slope and cut to a future Highway

6 tCh.

S e

P.J. Stuart '
Project Engincer

For: K.G, Selby
Supervising Enaineer

PJS/gs_

cc: Ko Saarits

Files,
Record Services



Soil Mechanics Section
Engineering Materials Office
West Building

1201 Wilson Avenue
Downsview, Ontario

M3M 108

Tel: (416) 248-3282
December 8, 1976

mr'w Jﬁﬂm p&tkm&ki, po ﬁﬂg»
Proctor and Redfern

75 Eglinton Avenue East
Toronto, Ontario

MAP 1H3

Dear Sir:  Re: The Relocation of the Sanitary Sewer
gegwa:g’ggwg;ng'st. and Glenridge Avenue

A review of the plan and sections provided for thafinsta11atiﬁni] 
of a sanitary sewer running above the slope between Downing
St. and G?enridge Avenue, leads to the following comments:

1. The 10 foot cut to Tower the ground surface before ex- ,
cavating for the sewer trench will flatten the siope and
thereby improve its stability.

2. The 8 inch diameter perforated pipe being placed in the
sanitary sewer excavation to remove seepage water should
be extended from MH #15 to MH # 12.

3. The 8 inch perforated pipe should not be outlet onto the
slope as this will saturate and soften it and thereby
reduce its stability.

s,

. " _jﬁﬂiiiﬂﬁl
P. Stuart
Project Engineer

For: K.G. Selby
Supervising Engineer

KGS/PS/gs

cc: Files
Record Services
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Mr. N.D. Smith ‘ Soi1 Mechanics Section

Central Region Geotechnical Office
3501 Dufferin Street West Building, Downsview
- Downsview

May 18, 1976

Foundation Investigation For

1. 24 Inch Sanitary Sewer - Downing St.
and South Drive, St. Catharines

2. 24 Inch Watermain - Downing St. -
’ Carlisle St., St. Catharines

W.P. 46-74-37, District 4, Hamilton

This is to provide you with a summary of our findings as a result of =
: fw;dagm investigations recently carried out for the above mentioned -

‘Subsoil at thés site consists of a thick deposit (from ground surface ’

to elevation 245¢) of generally stiff clayey silt overlying a deposit o

. of dense silty sand. In the old canal channel and its vicinity, a
 mixed 111 with organics up to 23 ft. thick is also encountered.

1. With regard to the effect on the adjacent 50 ft. high slope

between Downing St. and South Drive of the new sewer installation, S

1t {s our opinion that if the sewer trench incorporates a sub-
drain - an 8 inch perforated plastic pipe covered by 12 inch *
pinimum Granular ‘A’ backfill material - the net result will be
an increase rather than a decrease in stability. No major con-
struction problems are anticipated for the sewer construction. -

2. | The proposed new watermain will be constructed in areas which are N

‘to be backfilled later when construction of Hwy. 406 takes place.
This backfill will cause settlements of the watermain which will

thereby be subjected to differential movements. Our estimates of " :

these settlements are as follows: |
Statfon Estimated Settlements

1+ 00 o*
1+70 3"
2+ 20 1"
3+ 30 10"
3490 4*
5+ 00 g
54+ 50 20"
7+ 00 20
7+70 3"
9 + 30 o*

cgnt‘diiﬁrﬁtd*i.



ﬁzﬂ

It will be noted that from Sta. 5 + 50 to Sta. 7 + 00, a large set-
tlement in the order of 20 inches is anticipated. This is due to the
presence of about 15 ft. of soft organic soil below the proposed
watermain invert. In our view, it would be advisable to excavate this
material for a width of 8 ft. and replace to the pipe invert level

- with Granular 'A' materifal. This should result in a settlement over -
this section not exceeding about 2-3 inches. To reduce the magnitude
- of & possible bump at the surface of the future Hwy. 406 vertically

 gbove the watermain,it would be advisable to construct an 'imperfect

‘trench at least & feet in depth (minimum)above the bedding for the
watermain, \ ' ‘ -

A meeting was held among Messrs. N. Smith, K. Selby, K. Smith, N. Huggins,
P. Stuart and B. Ly, on May 11, 1976, in which the above mentioned

points were discussed in detail. A complete foundation report will

~ be sent to you in the near future. ’ '

B

B. Ly, P. Eng.
Project Engineer

For: K.G. Selby, P. Eng.
‘Supervising Engineer

¢c:  C. Robertson
: R.M. Martin
T. Ellerbusch
N. Huggins
- Ko Smith

Files
Record Services
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Ministry of
@ Transportation and
_ Ontario Communications

Memorandum

. To: Mr. G.C.E. Burkhardt From: S0§1 Mechanics Section
‘ Regional Structural Planning Engineer Geotechnical Office
Central Region , West Building, Downsview
3501 Dufferin Street, Downsview ’ :
Attention: pate: July 29, 1976

Our File Raf. in Reply to

Subject: W.P. 46-74.37
1. 24" Watermain at Downing St. and Carlisle St.
2. 24" Sanitary Sewer at Downing St. and South Drive
District 4, Hamilton ‘ '

INTRODUCTION

This report contains results of a foundation investigation carried out
by this Section at the following sites:

1. 24" Watermain at Downing St. and Carlisle St.
2. 24" Sanitary Sewer at Downing St. and South Drive.

Also contained in this report are recommendations for the foundations
of the above mentioned utilities.

. ( SITE DESCRIPTION

The proposed watermain crosses the Geneva-Glenridge Valley, where the
01d Welland Canal is located, at approximately 1200 feet east of the
Glenridge Fill. The area in concern is bounded to the north by

Park St. and to the south by Downing St. At this locale the

valley is about 650 feet wide, flanked by moderate slopes of

60 to 70 feet high. The valley, in general, is grass covered but
sparsely treed. At this particular area, the old channel of the
canal has been filled in and the canal has been relocated to a 3

cell box culvert, '

The site of the sanitary sewer is just south of the watermain site
and is also in a valley where Downing St. intersects with South
Drive. This valley is proposed to be spanned by the future
Westchester Crescent, by means of a fill. The slopes of the valley
are about 50 to 65 feet high, not steeper than 2.5:1 overall, and
at present are covered with trees. Residential developments are
the major land use of the areas.

SUBSURFACE CONDITIONS

A total of seven sampled boreholes (No. 1 to 5, and No. 61 to 62
inclusive) were put down during the period of April 13 to April 22,
1976. Results of another four boreholes (No. 13, 14, 115 and 311)
S previously put down for feasibility study of Hwy. 406 are also
. o incorporated here.

Locations of the boreholes, together with the inferred subsoil
stratigraphy, are shown in Dwg. No. 467437-A and B. Details of
the borehole results are also presented in the Borehole Record
Sheets which are included in the Appendix to this report. A
description of the various subsoil types is given below.



In general, subsoil at these sites consists of a thick deposit of
clayey silt, underlain by a deposit of silty sand. In the vicinity
of the three cell box culvert, the clayey silt is overlain by a
layer of mixed fill.

Clayey Silt

The clayey silt is the predominant deposit in the area and is
intercepted in all boreholes. This deposit generally exists from
ground surface to elev. 247+, except in the neighborhood of the
01d Welland Canal where it 7s overlain by a layer of mixed fill.
According to the consolidation test results, the clayey silt is an
overly consolidated material. Inferred from the 'N' values of the
Standard Penetration Test and undrained shear strengths, this
material is classified as stiff to firm in consistency. The
Atterberg Limits and moisture contents, as determined by our lab
tests, have the following ranges of values: :

Liquid Limits  (LL) 37% to 50%
Plasticity Limits (PL) 18% to 22%
Moisture Contents (W,) 25% to 35%

A plot of the liquid 1imits and the plasticity indices on the

Plasticity Chart shows that the material is medium to low in

S plasticity. Lab tests have also been carried out to determine the

- s PH values, concentration of SO3, and organic contents. This in-
‘ii formation is for choosing a corrosive resistant material for the

watermain. The test results, which are reported in the Borehole
Log Sheets, show that the clayey silt is generally slightly basic
and contains an SO3 concentration from 50 ppm to 2750 ppm.

Sandy Silt to Silty Sand

7 Underneath the clayey silt is a deposit of sandy silt/silty sand,
ot the lower boundary of which, due to the purpose of the present
g investigation, is not fully determined. In Borehole 311, the
silty sand is found to be underlain by a glacial till at elev.
o 203+. On the basis of the 'N' values, the relative density of
s this deposit is in the range of compact to very dense. Results of
~grain size analyses show that this material contains 35% to 60%
511t and the sand component is predominantly fine grained. This
deposit also contains trace of clay and fine gravel. Typical
~grain size distribution curves are shown in the Appendix.

Mixed Fill

In the area between Sta. 4+50 and Sta. 8+00, the site is covered

with a lTayer of cohesive fill. Thickness of this material increases

towards the 0ld Welland Canal, extending to elev. 268+ near Sta.

5+50 and Sta. 7+00 for a maximum thickness of about 23 ft.

Although it is composed of mainly clayey silt, due to inclusions

of organic matters, cinders, etc., its composition is very hetero-
~geneous and its consistency is very non-uniform, ranging from

stiff to very soft. Some Atterberg Limits, moisture contents, and

chemical contents determined for this material are included in

the Borehole Log Sheets, '




GROUNDWATER CONDITIONS

Groundwater Tevels were observed in the open boreholes during our
field investigation and they reflected the prevailing conditions
at the time of observation. Our observations showed that ground- -
water generally existed within 5 feet of ground surface at the
watermain site and it drained into the three cell box culvert. In
the slope of the sewer site, groundwater was observed at 10 to

20 feet below ground surface.

RECOMMENDATIONS

Placement of the Hwy. 406 fill has necessitated the existing under-
ground utilities to be relocated. Because of the presence of the
mixed fi11 in the vicinity of the culvert, concern has been ex-
pressed over the large differential settiements anticipated for

the mixed fi11. Concern has also been expressed over the stability
of the existing slope in which the new sewer is to be constructed.

Based on our subsoil information, the following recommendations
are given:.

(a) With regard to the effect on the adjacent 50 ft. high slope
between Downing St. and South Drive of the new sewer instal-
lation, it is our opinion that if the sewer trench incorporates
a subdrain - an 8 inch perforated plastic pipe covered by 12
inch minimum Granular 'A' backfill material - the net result
will be an increase rather than a decrease in stability. No
major construction problems are anticipated for the sewer
construction.

(b) The proposed new watermain will be constructed in areas which
are to be backfilled later when construction of Hwy. 406 takes
place. This back i1l will cause settlements of the watermain
which will thereby be subjected to differential movements.

Our estimates of these settlements are as follows:

Station Estimated Settlements
1+ 00 o
1+70 3"
2+ 20 10"
3+ 30 10"
3+ 90 4"
5+ 00 g"
54+ 50 20"
7 + 00 20"
7+ 70 3"
9 + 30 o"

It will be noted that from Sta. 5 + 50 to Sta. 7 + 00, a large
settlement in the order of 20 inches is anticipated. This is due
to the presence of about 15 ft. of soft organic soil below the
proposed watermain invert., In our view, it would be advisable to
excavate this material for a width of 8 ft. and replace to the -
pipe invert Tevel with Granular 'A' material. This should result
in a settlement over this section not exceeding about 2-3 inches.



To reduce the magnitude of a possible bump at the surface of the
future Hwy. 406 vertically above the watermain, it would be
advisable to construct an 'imperfect' trench at least 6 feet in
depth (minimum) above the bedding for the watermain.

MISCELLANEOQUS

The recent fieldwork was carried out during the period of April 13
to April 22, 1976, under the supervision of Mr, B. Ly. The
drilling equipment was owned and operated by Atcost Drilling
Company. This report was prepared by Mr. B. Ly and reviewed by
Mr. K. Selby, Supervising Engineer.

R. L

B. Ly, P. Eng.
Senior Engineer

Koty el

K.G. Selby, P. Eng.
Supervising Engineer

KGS/gs
July, 1976
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FIG. 6

~

VOID RATIO €

VOID RATIO €

B.H. 3
SAMPLE &
DEPTH10'6"
ELEV, 2780
=2 Sref W * 20-0%
-70 ™ i WP: ]8,03/“
—_ leoi Ot w =21-5%
o] R=2751f] |cc 0133
66 - |
62 \\ N
\
58 1B N
SN “\ |
’54 ‘“‘ T f- ngmm
.‘50._
01 : 1.0 0.0
PRESSURE TONS /5Q.FT.
BH. 5
SAMPLE 7
1l { DEPTH 18'2"
ELEV.271-7
W‘_ 2 385 %
10 \ Wp =230 %
N lw =
» . "-u.‘nx\ Ce (326
-8 \\‘
.7 .
o, \\
\.\\ \
. 6 i <+ X’
. 5 : , B cl™
0 1.0 10.0

PRESSURE TONS/SQ.FT.



OFFICE REPORT ON SO EXPLORATION

MINISTRY OF TRANSPORTZ

IN AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH-EEOTECHMCAL OFFICE - SOIL MECHANICS SECTION

467437 (A)

RECORD OF BOREHOLE

Ne 1|

WP LOCATION .. . Co-ords., 1,069,226 E.; 15,680,477 N; ORIGINATED BY _MK_.
pist 4 Hwy 406 BORING DATE  April 13, 14, 1976 COMPILED BY MK
DATUM Geodetic BOREHOLE TYPE NX & BX Casing CHECKED BY v
' = JOYNAMIC CONE PENETRATION LIQUID LIMIT sy L
201t PROFILE SAMPLES | B [ResisTAncE pior PLASTIC LIMIT — ¥ | = &
O o ol 2 20__do_ g0 o 185 | WATER CONTENT_w | Z 5
ELEV glwi w31 9 [SHEAR STRENGTH Wy w W = 1 REMARKS
BEFT DESCRIPTION 12 = | €] 8 o unconrme + FIELD VANE y
o = EA S | e quick TRIAXIAL X LAB vANE | WATER CONTENT % o
307.1 Ground Level v £ | eLgy 400 800 1200 1600 2000 20 4D 60 P, C.FIGR SA 51 CL
0.0(Clayey silt - low to €
medium plasticity i1 |85 |12
containing some sand AL 2 | 88 | 14 300 Pt
// 3 185 .1.18
Very stiff, brown and T o Gkt
fissured
e | ]
' 5 188 5
Grey and //’ 290 01 2.4
Firm 6. 1 TW M 120
2.4
17158 7
U 280 L
// 8...88 1.7
iy o s o +2.0
1
St TS T e o
270
containing some sand | [A
/
and fine gravel sizes T EE T3 d
A 260
A
’
250
/
1L | 85 1 13
=~ =154 244
239.1 [becoming very sandy Woiliz ss 11tohov o 32.26. 3012
68.0 End of Borehole
Note:]‘BH open to E1.2P7.6
April 20/76
2. Water level not
established
3. Chemical tests
Sample Orgawic PH 04
85-3 = 8.22 240 dom

20
1545 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTA JN AND COMMUNICATIONS~ONTARIO
ENGINEERING SERVICES BRANCH~- GEQTECHNICAL OFFICE -~ SO MECHANICS SECTION

RECORD OF BOREHOLE N¢ 2 -

OFFICE RE?ORiON SOl EXPLORATION

WP 46-74~37 (A) . LOCATION Co-ords, 1,069,170 E3 15,680,710 N, ORIGINATED BY Mi..
DIST_ 4 Hwy 406 BORING DATE _ April 20, 21, 1976 COMPILED BY MK
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auger CHECKED BY
% JDYNAMIC CONE PENETRATION LIQUID LIMIT oWy =
SOl PROFILE SAMPLES :'*I-‘ RESISTANCE PLOT PLASTIC LIMIT Wy t:é';
o] o ol = Zo_do__6o do 8G| WATER CONTENT—w | 25
ELEV &lw | w 3| 9 [SHEAR STRENGTH We w Wy Z | REMARKS
B L
BERFH DESCRIPTION 512> <1 8 fo unconmnen + FIELD VAME y
@2 " |71 & |eouck rRiaxial  x 1aB vANE | WATER CONTENT %| %
293.1 Ground Level W Z Teipy 400 80O 1200 1600 2000 20 40 60 P.C.HGR 5A 51 CL
0.0 {Fill - heterogeneous
mixture of sand, clay 290 -
& cinder, : 1.1 88 1 10 [Rre—
2.1 88 9
some organic >< 2 "sg 3
283.6 W Tss 51X P04
9.5 . 5. 1.858.0.11 i
Clayey Silt £.1.88 § 12 i
y 7.L8s | 12] 280 -
Grey, Firm to Stiff 8..88] .7 .
9 | TW | PH T 120
L/ + 1.7
low to medium plasti~ 10188 % , .
city, 11 1TW | PH] 270 : fom O
traces of sand 12 1851 14
L]
13 88 {12
f 260
1/
14 1 88 8
250.1 L 250
43.0 "
Silty Sand 0
Fine |85 73
. 240
Cnmp;:act to Dense )
231.6 4 1he [es [ 38 - 0.73.037)
6L.5{ End of Borehole
Note:
Chemical test resulls
Sample Organic PH 504
88-2  2.257 8.25 440jppm
85-4  3.76% 8.15 430 {ppm

20 )
15 ¢-5 % STRAIN AT FAILURE
10



OFFICE REF‘O‘N SO EXPLORATION

MINISTRY OF TRANSPORTA.,ON AND COMMUNICATIONS= ONTARIO S

 ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 3

wp  46=74-37 (A) LOCATION Co-ords. 1,069,172 £. 15,680,813 N. ORIGINATED BY MK
pisT__ 4 Hwy 406 BORING DATE  April 15, 20, 1976 COMPILED BY "MK
patum___ Geodetic BOREHOLE TypE _Hollow Stem Auger CHECKED BY —
PR p & JOYNAMIC CONE PENETRATION LIQUID LIMIT Wy =
SOIL PROFILE SAMPLES = IRESISTANCE PlOT PLASTIC LIMIT ey [ = &
1 o w3 20 40 6o d0 1060 | WATER CONTENT_.W Zu
Elev Elwiw |31 9 [SHEAR STRENGTH wp w W 2 | REMARKS
BEPTR DESCRIPTION 12| > 12| 8 |o unconmned + FIELD VANE y ’
@l 21" |71 & |eouick trianial x 1A vaNE | WATER CONTENT % ”
289.0 Ground Level w Z | ELEY 400 80O 1200 1600 2000 20 40 60 GR SA 51 CL
0.6 Clay Fill >€<
homogeneous & stiff ] 88 1.17
>(‘ y L)
82O S kR ot
7.0 Mixed Fill - mainly 4 | 58 81 280
: sand, silt, some clay g g g; \\ ] rw"
and organic, Black sc 2 v L . .
L T . -0 6 26 36 32
15.0 {Clay Fill ~ some sand =
; 10 | 8§ 9 013404
and organic L 3 7
11 85 1 8 270 012 48 40
268.0 Soft 17 185 |12
210 Clayey silt, grey, /// 13,188 .1.20
stiff to firm, with 4. 188 114 ™
traces of sand, low / 260
to medium plasticity L] 15 1 55 | 8 °
o
[rapa— R 7
becoming more sandy, f
249,0 |some fine gravel 250
40,0 JThi_]ss 133
Silty Sand f
Fine and Danse, LIRS
| {18 N
occasional clay sea ms.-l 88 \N/A 240
. k‘M
. I
ol ' M'
- - =19 |55 lw/a /10" 0 24 58 18
229.0 becoming denser 1 230
60.0 End of Borehole
Note:
Chemical test results
Sample Organic .PH . 801
55-3 2.86% 7.85 P50 jppm
TW-6  1.04% 8.34 180 jppm
$5-8  3.05% 8.05 250 fppn
water —-— 7.77 122 lppn

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT‘N SGIL EXPLORATION

MINISTRY OF TRANSPORTA._ON AND COMMUNICATIONS~ONTARIO R

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - 50IL MECHANICS SECTION

RECORD OF BOREHOLE N2 4

WP 46-74-37 (A) LOCATION " Co-ords, 1,069,155 E; 15,681,013 N; ORIGINATED By MK
DisT, 4 HWY 406 BORING DATE April 14, 1976 ' COMPILED BY MK
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger ‘ CHECKED BY
o DYNAMIC CONE PENETRATION LIQUID UIMIT oW [
SOIL PROFILE SAMPLES E RESISIANCE PLOT PLASTIC LIMIT Wy t:i':p
51 vt 3 20 40 60 €0 100 WATER CONTENT..w | Z i ,
ELEV & oW = 2 SHEAR STRENGTH Wp W wy -4 REMARKS
5EFTH DESCRIPTION i -0 B 3 & 10 UNCONFINED + FIELD VANE © ' y
el 2|7 |71 & |eouckmiaxa  xias vane | WATER CONTENT % \ "
294,41  Ground Level » # JElEv ] 400 800 1200 1600 2000 20 40 60 GR SA 51 CL
0.0{F4111 ~ mixture of
clay & sand with T 58 112 »L_ggo
gome gravel, 2 55 1 10 HeOed
285 4 |some organic 3 | 58 7 H- o
0 . (4.4 ™ i PH .
i Clayey Siit AL 5 1 ss ] 21 b N 2P00
(;]3 88 |13
11 TW |_PH g
Very Stiff to stiff |V l5 T 1g] 280 =
9 1 85 L4
fissured, containing 10 58 L0 N ,2300
]
traces of sand 11 | 8§ 9
12,1880 121 270 T
< .
13 85 16
262.9 14 88 .14
31.5 End of Rorehole

Note ¢
Chemical Test Results

Sample Org, PH 803

§5-2 2,397 8.08 550 ppm
Water - 8.0 375 pbm

20 )
15 0-5 % STRAIN AT FAJLURE
10




OFFICE REPOR‘N SO EXPLORATION

MINISTRY OF TRANSPORTA..ON AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEQTECHNICAL OFFICE - 50IL MECHANICS SECTION

46-74-37 (A)

RECORD OF BOREHOLE

NS 5

w e LOCATION Co-ords. 1,069,172 £, 15,680,910 N ORIGINATED BY ME.o
oisT 4 HWY _ 406 BORING DATE April 13, 1976 COMPILED BY___ MK
DATUM  Geodetic BOREHOLE TYPE  Hollow Stem Auger CHECKED BY
: A [ o DYNAMIC CONE PENETRATION LIQUID LIMIT Wy, =
SOIL PROFILE SAMPLES | & [Reésistance pior PLASTIC LIMIT e | = &
51 & vl ® 20 40 eo do 1do JWATER CONTENT_.W | Z
ELEV @l w i3] g [SHEAR STRENGTH Wy w w, 2 | REMARKS
SEFTH DESCRIPTION 1&: Z | = g 3 |0 UNCONFINED + FELD VANE |- Y
M ERRRE S |e quick TRIAXIAL X LAB VANE | WATER CONTENT % e,
. 289.7 Ground Level v £ | eLey 400 800 1200 1600 2000 20 40 < 60 GR SA 51 CL
0.0 Fill
Silty Clay 11851 23
VET.'}' Stiff 2 <G 18 ! o}
281, 7 >< 3 = R
8.0{Fill: clayey, some % '??S %i’l I n P
. 280 -
sand & organic . 2.0 .
51 TW | PH k et
Firm to Very Stiff £ f 8812 '
L 20bo
’ e I LD L IW L PH Hp—
267.7| becoming very sandy Bot-88.1.15 270
22,0 ' o> 2000
*“{Clayey silt - grey,
stiff, low to medium {8822 e
plasticity, some sand
’ a0 | ss | i3] 260
and fine gravels
LA
1 | ss | 10
12,1 .85 | 45F 250 11 23 53 13}
, — =
243, 2| becoming very sandy [1'[F13 | 55 | 44 1 23 61 15
46.5] End of Borehole
Note
Chemical test resulbs |
Sample - Organlc PH 50,
1 88-3 0.77%2 B.0 R75¢ ppn
TH-5 1.66% 8.07 | 13§ ppo
§5-8 0.38%7 8.31 | 4¢ ppu
water L 8.14 79 ppn

20
154-5 % STRAIN AT FAILURE
10




OFFICE REPORT _ON S0OiL EXPLORATION

. MINISTRY OF TRANSPORTAwON AND CO.MMUNICATIONSWONTARIO

ENGINEERING SERVICES BRANCH=-GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 115

wp  46=T4~37(A) LOCATION Co-ords. 15,680,606 N: 1,069,219 E. ORIGINATED BY P
DIST_.. 4 HWY BORING DATE  wovember 3-4., 1971 COMPILED BY AKB
DATUM__ Geodetic BOREHOLE TYPE Auger CHECKED 8Y e
@ JDYNAMIC CONE PENETRATION LIQUID LIMIT ey et
SOIL _PROFILE SAMPLES | & [Resistance piot PLASTIC LIMIT e | == 5
ol & al = Zo 4o 0 80, 100  |WATER CONTENT..W | Zi5
glw | w | 2] 2 [SHEAR STRENGTH W w W, 2 1 REMARKS
ELEV sla o] 2 w2
BEFTH DESCRIPTION E1E| > | €1 8 ]o UNCONFINED + FIELD VANE y
o 21" 1 7] & |eouck TRiaxiaL x 1AB vaNE | WATER CONTENT % "
299.1 Ground Level IS Z letey] 400 800 1200 1600 2000 20 4p 60 P.C.FdoR sA 51 CL
0.0} )
L
1Ll lss 115 b
Clayey silt, traces [] 2185 115 =0——rd
11
: A TsE gl %90 5 121
of sand and gravel [] ¥
P(rSE R a, Y2000 poOfnd :
5 LTW | PH s of ol 119
X +
{ 730
P e o 18
Very Stiff to Stiff . p—o
(M.7..155 119 o
&
=
Pt 270 000
8 TW |PH v t—i 130 |
. ,
Brown and Grey
: 9 188 .li3 °
+
4 260
10 | Tw | on 6 oy 1133
4
/1
L1 W | PH -4 Ok 113
+
12 7w | PE 250 ¢ " 123
¢ '
4 & 116
242.1 L3 [ IW_ | PH o O 135
57.0 11 240
| 8ilty sand, some clay)'|}14. 188 300/p0" o
! 0
Very Dense 15 }ss. [97 b 31 58 17
| 230
1227.8 4116 1ss |27 o 0 64 (36
71.5 End of Borehole

20
1549-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTA-ON AND COMMUNICATIONS~ONTARIO et

ENGINEERING SERVICES BRANCH-~ GEOQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 311 *

QOFfFICE REPORT ON SOIL EXPLORATION

wp___ 46-74-37 (&) LOCATION Govords, 15,680,844N; 1,069,120 &, ORIGINATED BYGolder
pist 4 HWY BORING DATE October. 22 ~ 24, 1963 COMPILED BY__ MW
DATUM Geodetic BOREHOLE TYPE Washboring HX & BX Casing CHECKED BY
PROEI 2 JDYNAMIC CONE PENETRATION LIGQUID LIMIT W, o
SOIL _PROFILE SAMPLES % IRESISTANCE PpLOT PLASTIC LIMIT we | =
ol & B 20 Ao 60  do b0 JWATER CONTENT_W | Z
ELEY Elw|w | 3] 2 [SHEAR STRENGTH we w_oow 2 | REMARKS
BEFTH DESCRIPTION 12 =12 5 o unconaned + FIELD VANE ' y '
2| " |1 |eaquck rmaxal x A vane | WATER CONTENT % o
288.6 Ground Level o Z erey 400 800 1200 1600 2000 20 40 80 P.C.FJGR 5A 51 CL
0.0 Very stiff brown gl' in pipe
becoming a mixture of 8318 EL. 283,
: 2.1 88 (3 . / Oct.25/63
soft to firm silty =l + 526
clay, cinders & plece CNECERT 280
of brick and gravel '
below about 4' depth 4 Less 111 - 5* C o gro— 127
- (Fill) 270
267.6 \ g
21.0 Firm, brown or grey,
brown silty clay with IR
some random sand and ™ J§20 #]
: 260
gravel size particles ’
few small (generally 7004 | PM : §s=u,/5 Hp— 136
less than 1/8" size) b
silt pockety 4 8 | TW 4 M X
— =~ 250 32080
2/e] {126
becoming very sandy |[* 288 1 54 . oo
244,1 P .
44.5 |5} ST
‘ ] 20
Compact to very dense] |-|L 111 858 1 33
grey silty sand or &
sand, trace of silt, |
1r 2130
with very occasional | M s T3
thin (app. 1/4"™)  |1.{]
silty clay layers ' 4 41 88 | 21
220
P 151 88| 44
N FRT RS
1. 210
17188 1. .35
202.6 1.
86.0 Danse grey and red b
silty sand & gravel [l | jﬁ?
197.1 (Ti11) 39118188 {35

91.5 End of Borehole

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORLON SOIL EXPLORATION

o : MINISTRY OF TRANSPORTAON AND COMMUNICATIONS~ONTARIO e

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

WP 46-74-37 (B) LOCATION Co-ords. 1,069,226 F, 15,680,477 ¥N; ORIGINATED BY BL
DIST 4 HWY 406 BORING DATE  April 13 & 34, 1976 COMPILED 8y MK
DATUM Geodetic BOREHOLE TYPE NX & BX Casing CHECKED BY e
SOIL PROFILE SAMPLES 2 JDYNAMIC CONE PENETRATION LIQUID LIMIT s =
b [RESISTANCE plOT PLASTIC LIMIT —ooWp | = %
1 wl 2 20 _d0__e0 80 100 | WATER CONTENT..W | 25
Efwiw | 2] 2 [SHEAR STRENGTH W w Wy Z | REMARKS
ELEV Tl wm ) oA - [FRGNRI. | S
BEFTH DESCRIPTION wlE -1 g 8 |0 UNCONFINED + FELD VANE y
el ;32’ A & |e Quick TRIAXIAL  x LAB vanE | WATER CONTENT % o,
307.1| CGround Level n Z leteyv] 200 800 1200 1600 2000 20 40 60 JP.C.FIGR SA 1 CL
0.0|clayey silt: low to W
medium plasticity I | 85 | 12
containing some sand 2 | 85 1 164 300 F
L]
Very Stiff .88 118
41 8% 115 .0 e
Brown & fissured .
5.1.88 5 ’
P4 290 ot
Grey & Firm ’ W
6. L. TW. 1 M 120,
+2.4
. 7.1 88 i 280 [}
PP A m:‘ |
8 | 88 7
e +2.0
"%
9 1.585.1.16 ©
SEiff 270
econtaining =zome sand
10 | 85 1 .23 b
and fine gravel sizeg 260
1
250
11 1 88 { 13
239,1 becoming very sax;d; ...;; T rIniiot o 32 26 30 12
68.0| End of Borehole
Note & BH open to
El. 297.6
April 20/76
2, WL not able to
determine.
3. Chemical testp
Hample Organic PH 80y _
55-3 we 8,22 240 pim

20 )
1565 "% STRAIN AT FAILURE
10




OFFICE RE?OWN SO EXPLORATION

MINISTRY OF TRANSPORTAWON AND COMMUNICATIONS—ONTARIO !

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 13

we 46-74-37 (B) LOCATION Co-ords, 680,499 N; 69,277 %, ORIGINATED BY ..BK___
DIST 4 HWY 406 BORING DATE November 2-3, 1971 COMPILED BY__ABK
DATUM Geodetic BOREHOLE TYPE _Auger CHECKED BY e
_ % [DYNAMIC CONE PENETRATION UQUID LUMIT ——— ] =
SOIL. PROFILE SAMPES | & [RessTance rior PLASTIC LIMIT o | 1= 5
51 o A 2040 60 do 100 | WATER CONTENT..W | Z 5
ELEV _ Elw | w | 3| 2 [SHEAR STRENGTH we w oW 3 | REMARKS
BEPTh DESCRIPTION 12| > 121 g |o unconmnep + FIELD VANE \ y
el 21" & ] ® QUICK TRIAXIAL X LAB VANE - | WATER CONTENT % v,
296.1 Ground Level v Z |l erey 400 800 1200 1600 2000 2 40 60 GR SA 51 CL
0.0 Fill
Clnder,gravel,organic 58 3 o]
289.1 Very Loose N Tse T, 290 o -
7.0 e L P 126
3 |m | pH -
o .
clayey silt, traces 4 | 85 9 >
i Y o FE2000 e 115
5 LW | PH] "= . - i -
of sand and gravel &
' A6 |t | P o | N B 13
, 2
7 m | PH] 90 o - 129
\ 4
8 |ss |10 o)
.
. ) 126
9 | W | Puj 260 o
Firm to Very Stiff +
0] 88 |12
/ , +
: ] Fopntd 117
11| TW | PHE 250 >
d 121 TW | rH ° o
sand and gravel 21 >z OOQ
Hard ,,”' 131 85 1100 240
237.1 Reddish Brown 4
59.0 L 1 . . "
Sandy silt with S|4 581000 . "
some clay. 1 .
me clay 15 55 L8681 230 o
Very Dense to Dense ||, 'Fy¢Ta5 137 © 0 47224
A 220 o
Grey and Brown 117188 |16 13852 9
2146 _ J138 188 |31 °
" 8l1.5 End of Borehole

20
1545 % STRAIN AT FAILURE
10




OFfFICE REPO%)E\E SOIL EXPLORATION

MINISTRY OF TRANSPORTAHON AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - 5OIL MECHANICS SECTION

RECORD OF BOREHOLE N2 14

WP 46=74=37 (B) LOCATION Co-ords., 680,017 Ny 69,409 E. ORIGINATED gy DM
DisT 4 wwy 406 BORING DATE November 15, 1971 COMPILED BY__ ' AKB
DATUM Geodetic BOREHOLE TYPE _Auger CHECKED BY S
SOIL PROFILE SAMPLES & |DYNAMIC CONE PENETRATION LIGUID LIMIT Wi | b
b RESISTANCE PLOT PLASTIC LIMIT W | 1= 0
6] o w2 20 4o 6o o b0 WATER CONTENT..W | Z &
ELEY EfW w31 2 [SHEAR STRENGTH we w W % | REMARKS
FEFTH DESCRIPTION H1ZE > | <] 8 ]o unconmnep + HELD VANE y
S ELRs ® |e ouick TRIAXIAL  x (AB vANE | WATER CONTENT % o/
-3 o
309.5 Ground Level ) Z lppv 400 800 1200 1600 2000 20 &0 60 GR 5A 51 CL
0.0} oOrganic Topsoil ‘
306.0
3.5 I 119
1l Tw | PM o B
Clayey silt, random 300 M
’ N o 118
2 I TW | P o
pockets of silt '
. e o 113
3 | T | PM] . °
\ 290 Y
o 118
4 | TW | PM P, ©
Firm to Srdiff N
5 188 6
280 *
o 115
/ 6 1 TW | PM q
&
T T | o — 118
Greyish Brown _j_lo o
8 | 1w | m ¢ ° 126
L “*
9 | 88 | 15 \\H o
260 iy
o 131
10 | Tw | PM o
+
11w foem] o ' T Lo 112
250 *
L/
12 L. TW | PM
-
243.5 ) 13 1 TW | M o teg) 123
66.0 /541t to silty sand, || |f34.1.88 L. 501 440 °
traces of clay 415 | 85 {116 O-n
Hard 11126 | ss 104 o
Reddish Brown . 230
228.0 17 |88 | 91 M
81.5| End of Borehole

20
1545 % STRAIN AT FAILURE
10




QFFICE REPQR'ON SO EXPLORATION

=

MINISTRY OF TRANSPORTAON AND COMMUNICATIONS~ ONTARIO ot
ENGINEERING SERVICES BRANCH~ GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 6]
wp__ 46~74-37 (B) LOCATION Co-ords. 15,680,430 N; 1,069,097 E, ORIGINATED BY MK
DIST 4 HWY 406 BORING DATE _ April 22 & 23, 1976 COMPILED BY MK
DATUM Geodet ie BOREHOLE TYPE _Hollow Stem Auger CHECKED BY N
#  JOVNAMIC CONE PENETRATION LIQUID LIMIT ey b
SOIL PROFILE SAMPLES £ [RESISTANCE PLOT PLASTIC UMIT s | = &
<1 ol = 20 o oo 5o | WATER CONTENT_.w | Z 5
£LEY lw|w |31 2 [SHEAR STRENGTH , Wy ¥ w, = | REMARKS
BEFTH DESCRIPTION 212~ 1 & 3 o unconemen + FIELD VANE , y
i 2" L7 & |eouck triaxial  x 1A vane | WATER CONTENT % "
343.5|  Ground Level o Z leey | 400 800 1200 1600 2000 20 4D 60 GR SA 51 CL
0.0 :
Clayey silt ‘ 340
Brown, stiff, and 1185 | 32 HO—y
fissured, medium
plasticicy \ 2.1 88 .27
; PH 504
330 .
Grey, stiff to firm, 4 1 .88 120
320
PH SO3
medium to low plasti~l| 1.5 ..S8.1.22 9 o I
clty 18,24 1100pp
6185 | 15 o]
. ¥ 310
containg some sand 7 158 | 12 o |-
and fine gravel :
8 1.88 1 12 ©
11
300
§
9. 1.85 1 22 o
© 290
10 | 88 | 14 o
280
]
4
. ]
} 270
Wil 1 85 118 o
A
7
1 260
]
tontaining move il e | ag
coarse sand particlef 250
247.0 J/ 13._1.85.1.18 : Q
96.5 End of Borehole
Not. W.L. not
established

20
“15 -5 % STRAIN AT FAJLURE
10 .



GFFICE REPORT ON S0IL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - 5OIL MECHANICS SECTION
' RECORD OF BOREHOLE N© 62
2
wp  46~74-37 (B) LOCATION Co-oxds, 15,680,078 N. 1,069,697 E. ORIGINATED BY .BL.
DIST__ 4 Hwy __406 BORING DATE  awrid 20-22 1876 COMPILED BY MK
pATUM _ Geodetic BOREHOLE TYPE NX & BX Casing CHECKED BY
i % JDYNAMIC CONE PENETRATION LIQUID LIMIT oW =
SOIL_PROFILE SAMPLES I AR, PLASTC UMY ——we | v
4 O] o il 2o do_ oo do 8o | WATER CONTENT_w | Z &
ELEV _ Elwi w21 9 ISHEAR STRENGTH We woow 2 | REMARKS
. e e ]
BERTH DESCRIPTION Bl 2] > 1 €] 8 [o unconmined + FIELD VANE y
o =3 e B ]e QUICK TRIAXIAL  x 1AB vANE | WATER CONTENT % o
333.0] . Ground Level o - Z FeLev 400 800 1200 1600 2000 2 40 &0 GR SA 51 Ct
0.0 Clayey Silt 1 330 |
5814l PH S0
Brown, very stiff, 7 T8 K3 &> 2]tsf a— 3
oxidized & fissured j (R 59 b 2| psp ot 8.34 120ppm|-
4.1 88 | 23 Fo——1 8.18 680ppm
320
’ 5 | 88 126
. X
, s Ts T
Grey, stiff to firm e 310 Ot
7 188 113 o
low to medium plasti- 8 188 {12 5 Hoaded
tity? 300
. ,/
trace of sand
9 |85 8 @
290 2,5
5
V]
280
TR o
+ u3
270 5
261,5 11 18s 123 °
71.5 | End of Borehole

20
1595 % STRAIN AT FAILURE
i)



MINISTRY OF TRANSPORTATION AND COMMUNIGATIONS, ONTARIO ‘*MT‘Z’:OQ 0-75
f

{ | ' 3
b /
Eo E’ /
X i
Fs =
[t ; z
o3 | < 7
: i
k i & /
D } / -
! f ) ws I
L3 o /
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