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NOTES on HNUMBERING SYSTEW

i PIERS AND  ABUTHENTS RE MUMBERED
COMBBEWTIVELY FROM wesT 10 EAST

2. M0 SERIES  HUMBERS ME  WiED  EOR WB. colECToR RO,
200 LERIES NUMBERS iRE USED Fof Hwy %401 NESTBOUND
300 SERIEDS NUMBERS ARE usED ok WY %40 EAST SOUND
490 SERIES YUMBERS HRE USED FOR, E.8. COLLECIoR. RO
500 LERIES NUMBERS KRE USED ROR  RAMP -yt

GENERAL NOTES

NOTE TO ENGINEER

CONSTRUCTION MUST NOT BE COMMENMCED OF ThiS STRUCTURE
DT MONOMENTS T BN CONTEOL POINTS HAVE BEEN EFECTED
AND CHECKED BY THE ENGINEER.

NOTE T SENERAL CONTRACTIOR.

STROCTURE 5 BE PURLT 1N ACCORDANCE WiTH THE LATESY
SRUE OF D.H.O. FORM ¥ AND THE SPECIAL PROVISIONS EXTRA |
COFES OF WHILH MAY BE OBTAIMNED FROM THE ENGINTER.
CONCEETE .
CONCRETE IN CAISSONS, FOUNDATIONS  ABUTMENTS AND
PIERS WO HAVE A MIMNIMUOM STRENGTH OF 2000 %5.4. AT T8 DANS,
COMCEETE IN DECK TO HAYE A MIMUM SWENGTH OF doao
Po- AT LB DAYS. ADMILTURES SUPPLIED BY THE (ONTRACTOR
0 BE ADDED O THE COMLEETE A5 DUECTED BY THE EMGINEERC.
ALL EXPOSED EDWES TO HAVE A 1" CHAMFER ©UEFT AS HQTED,
ALk CONSTRUCTION JOINTS MUST BE APPROVED BY THE ENGINEERZ. L
COVER 0 EEINFOLCING STERL :
CLEAL (OvELR T RENFORLING STEEL TO BE AS TOLLOWS,
EXLEPY A MOTED: SURFALES N CONTACT WiTH EARTH OR.
Fie B0, DECK SLAR 17, PARAPETS 1V2' AND ALL OTwewr.
SURFAcES LY.

BEARAMG SEATS )

THE BRIDGE SEATS AZE 10 BE FNISHED DEAD LEVEL TO THE
SPECIFIED BLEVATION With & TOLETANCE OF = Y' No

OHCRETE 1S To BE PLACED AROVE THE BRIDGE SEAT TLEVANONE

UHTL AFTER THE (ONCEETE TH THE DECK HAS BEEN FLACED.
THE GEMELAL COMTEACTOE SHALL BE PESPONSIELE oL
EMNSORING THAT THE TIRAL DECK ELEVATIONS AR WOEEsoT.
BORING DATS

THE {OMPLETE LMLS INVESTIGATION LEPOETS

MAY BE EXAMINED AT THE D.H.O. BRiDut OF®ICE, .
DOWHNSUIEW . THE DETALTMENT DOES NOT GUALANTEE The
ALOUZ ALY  OF THENE REFPORTS, 0 THE Sous INFORMATIAON
TN THESE DRAWINGS. -

HOLES FOR ANCHOT BOLTS

THE CONTRACTOR SHALL SBAL ALL HOLES TOR ANCHOT BOLYS
ALAINST THE ENTEANCE OF WATER.

T

£00 SERIES HUMBERS A& USED OB RAMP “y-n-3

To0 SERIES WUNBERS MR YIBEC FoOR, RAWP Sw-w!
3. SPAW HUMBERD, kS USED ON THE STEELWORK AMD DRECY

DREWNGS, MWRE DERINED  FROWM THE SIER OR ABSTMERT :

HUMBER. KT THE WEST END OF THE SPAR. GCENERAL LAYOUT PLAN

SCALE 1= oo
TREUING HUMBERS  SHOYN Ox PLAN ARE

- THE GENERAL IRRANGEMENT DRAVINGS
P ) FOR THE AREAS INDICATED.
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FOUNDATION INVESTIGATION REPORT
For
Structure Widening
Leslie Street & CNR Overpass
Hwy 401, W.B. Collector Lanes
W.P. 260~86-01/A, Site No. 37-206R
District 6, Toronto

INTRODUCTION

This report presents the results of the foundation investigation
for the proposed bridge widening at the above captioned site.

This report applies from Station 25+000 to Station 25+310 Highway
401 chaninage (Based on 1974 readjustment).

SITE DESCRIPTION

The site 1is located on Hwy. 401, on the west side of Leslie
Street, where it overpasses CNR tracks and Leslie Street, in the
city of Toronto.

The construction of the highway and interchange has changed the
original topography of this area.

The area for the proposed construction lies within the
physiographic region known as the South Slope (Reference:
Champman and Putnam, ’'The Physiography of Southern Ontario; 3rd
Edition, 1984).

The bridge which supports westbound collector lanes is about 270m
long and consists of 17 spans. The bridge was constructed in
1965. The bridge is supported on caissons which were founded on
dense to very dense sandy silt to silty sand glacial till. Some
of the caissons are probably up to 15m long (Ref. Contract dwg.
No. D5522-5, Site No. 37-206, WP 266-~61, 1965 01).

The selection of bridge instead of an embankment for the
construction of westbound collector lane was generally due to
concerns with slope stability and specifically to a slope failure
at this site which took place in 1953. In 1953 the original
interchange for the C.N.R. and Leslie Street overpass was
constructed. When the fill attained the maximum height of 9.8m,
a fallure of the northern slope of the wastern approach
embankement occured. The slopes were then stabilized by adding
berms. Similar berms were also added to all other slopes
constructed at the site which were over 7.6m high (Ref.
Subsurface Investigation Report by H.Q. Golder & Assoclates Ltd,
1962. Golder’s Project No. 5£205).
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The northern side of the embankment which supports Hwy. 401 WB
core lanes is exposed under the bridge. The exposed embankment
(under the Dbridge) slopes at 1.5H to 1V. The ground surface
under the bridge, extending from the toe of the embankment
towards north is almost flat. The ground then slopes down at 2H
to 1V towards the north into a drainage ditch and then rises up.

INVESTIGATION PROCEDURES

The foundation investigation for this project was carried out
between 88 05 26 and 88 06 09, and comprised of drilling five
sampled boreholes accompanied with Dynamic Cone Penetration tests
in three boreholes.

The boreholes were advanced to a maximum depth of 32.0 m below
the existing ground level (El. 151.7 m) using continuous flight
s0lid and hollow stem augers.

The boreholes have been identified as 1-1, 1-2, 1-3, 1-4 and 1-5.
The boreholes extended to depths ranging from 18.6 to 32.0m. All
boreholes were terminated 1in overburden. Survey details were
provided by the Central Region Surveys and Plans Section. The
elevations given 1in this report are geodetic. It is understood
that an arbitrary benchmark has been used for the purposes of
contract drawings. Therefore, the elevations shown in the
contract drawings will be relative and adjustment should be made
to compare data.

The sampling program consisted of split spoon samples collected
at 0.8m to 3.0 m intervals. They provided Standard Penetration
Test (N) values for assessment of the in situ state ¢f compaction
of the non-cohesive materials, and for an indication of shear
strengths of cohesive materials. These samples also provided
material for identification purposes.

The laboratory tesing program for representative samples
consisted of:

- grain size analyses
~ natural moisture content determinations, and
- Atterberqg Limit determinations
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SUBSURFACE CONDITIONS

The Record of Borehole Sheets 1in the Appendix illustrate the
subsurface conditions at the borehole locations. The locations
and elevations of the boreholes, along with stratigraphical
profiles based on the borehole data are shown on Drawing No.
2608601~A.

The underlying soil at the site for proposed bridge widening
consists of the following generalized layers, in sequence, from
the surface down:

Elevation {(m) Material

From To
152.3 139.2 Sandy Silt (Fill)

Loose to Very Dense

148.3 125.5 Clayey Silt to Silty Clay (Lacustrine)
Firm to Hard

137.1 Undetermined Sandy Silt to Silty Sand (Glacial Till)
Dense to Very Dense

Following are detaliled descriptions of the so0oil gtrata
encountered.

Sandy Silt (Fill)

This generally non-cohesive material 1is £ill and probably was
placed for the existing Hwy 401 west bound construction. It has
zones of slightly cohesive material.

This material was encountered in all boreholes. The thickness of
the fill ranged from 4.0m to 1l.6m.

Based on the results of Standard Penetration Tests (N - values 8
to 60 blows /15 cm), the material is in a 1loose to very dense
state.

The £ill material contains irregular layers of clayey silt and
sand. Typical properties of the cohesive material matrix within
the fill material, as determined by laboratory tests, are
summarized as follows:
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Range Average
Water Content (w) 9.0 - 16.0% 11.0%
Plastic Limit (wP) 12.0 - 14.0% 12.6%
Liguid Limit (wL)  16.0 - 22.0% 17.7%

Figure 1 1llustrates a typical plasticity range for this
material.

Figure 2 illustrates a typical grain size distribution envelope
for this material.

Clayey Silt to Silty Clay

Underlying the fill material, there is a cohesive soil that has
been described as clayey silt to silty clay. This material is
frequently varved and contains layers of silty sand to sandy silt
material up to 3 m thick. Traces of gravel, silt and occasional
boulders were encountered in this stratum.

This material is a lacustrine deposit of Lake Iroquois.

The upper elevation of this stratum ranges from 148.3m to 139.2
m. The thickness of this layer ranges from 11.2m to 15.6m
(average thickness about 13 m).

Based on Standard Penetration Test (N-values 5 to 39 blows/30
cm), the material is in a firm to hard state but generally firm.

Typical properties of the material, as determined by laboratory
tests of representative samples from the boreholes, are
summarized as follows:

Range Average
Water Content (w) 10.0 - 37.0% 16.4%
Plastic Limit (wP) 10.0 - 20.0% 13.9%
Liquid Limit (wL) 14.0 - 50.0% 24.8%

Figure 3 illustrates a typical plasticity range for this
material.

Figure 4 illustrates a typical grain size distribution envelope
for this material.
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Sandy Silt to Silty Sand

This mainly non-cohesive (with slightly cohesive layers) stratum
is a heterogeneous mixture of sandy silt to silty sand and some
clay. Occasional zones of clayey silt and occasional boulders
were also encountered within this stratum. This stratum is a
glacial till which is underlying the lacustrine deposit. All
boreholes were terminated in this material without fully
penetrating the stratum.

Based on Standard Penetration Tests (N - values 33 blows/30 cm to
100 blows/23 cm) this material is in dense to very dense state.

This stratum lies at depths ranging from 15.2 m to 25.3 m below
ground surface (below elevations 137.1 m to 125.5m).

Typical properties of the material, as determined by laboratory
tests of representative samples from the boreholes, are
summarized as follows:

Range Average
Water Content (w) 7.0 - 16.0% 11.2%
Plastic Limit (wP) 11.0 - 15.0% 13.2%
Liguid Limit (wL) 16.0 - 31.0% 21.0%

Figure 5 illustrates a typical plasticity range for this
material,

Figure 6 illustrates a typical grain size distribution envelope
for this material.

Groundwater

The groundwater was measured 1in open boreholes and also in
plezometer installations. The record of groundwater condition is
show below in Table 1.
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TABLE 1

Record of Groundwater Condition, 88-06-10

Borehole Depth (m) Elevation {(m)
1-1 3.4 147.4
1-2 12.2 139.1
1-3 2.1 149.6
1-4 8.5 143.5
1-5 5.3 147.0

The great wvariation in the groundwater elevation (139.1m to
149.6m) in a short distance, particularly in the proximity of an
embankment suggest that this is a perched water condition.

It should be noted that groundwater levels are subject to
seasonal fluctuations and may therefore vary from what shown in
this report.
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RECOMMENDATIONS

Structure Foundations

It is proposed to
west) to widen the bridge.
deep foundations.

The proposed
piles founded at
stratum.

ranges from 125.5m to 137.1m).
below elevations shown in Table 2.

least 2.5m below

construct a longitudinal beam
This widening may be

(oriented east-
constructed on

structure may Dbe supported on caissons or steel H-

sandy silt to silty sand

(The top elevation of sandy silt to silty sand stratum
The pile

tip should Dbe at or
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TABLE 2
Station Founding Average Depth
Limits Elevation below
(m) (m) Ground Surface (m)
254000 to 254050 132.0 20.4
25+050 to 25+090 130.0 22.0
25+090 to 25+120 128.0 24.0
254120 to 25+170 121.0 * 30.8 *
25+170 to 25+310 123.0 28.0
%* The pile tip elevation within station 25+120 to 25+170 may

be lower than as shown in

the table,

The

actual depth of

pile will be determined during pile installation.

All steel
shoes,

H-piles

For the purposes of
parameters are as follows;

For 0.9m

(36 inch)

should be

the O.H.B.D.C.

diameter cailssons:

Factored Capacity at ULS

Bearing Capacity at SLS Type II
Factored Lateral Capacity at ULS
Lateral Capacity at SLS Type II

For 1.1lm (42 inch)

diameter caissons:

L T 1}

Factored Capacity at ULS
Bearing Capacity at SLS Type II
Factored Lateral Capacity at ULS
Lateral Capacity at SLS Type II

For 1.2Z2m

(48 inch)

diameter calssons:

oW H

fl

Factored Capacity at ULS

Bearing Capacity at SLS Type II
Factored Late:al Capacity at ULS
Lateral Capa~.'.y at SLS Type II

[ T

the

3,000
2,000
300
200

3,500
2,300
340
230

4,000
2,650
400
270

kN/caisson
kN/calisson
kN/caisson
kN/caisson

kN/caisson
kN/caisson
kN/calsson
kN/caisson

kN/caisson
kN/caisson
kN/caisson
kN/caisson

reinforced with standard driving

suggested design
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The horizontal component of battered caisson can be applied to
resit lateral forces. Battered caissons <can be intalled at
angles up to 1H:5V.

For Steel ’'H’ piles 310 X 110:

Factored Capacity at ULS = 1650 kN/pile
Bearing capacity at SLS Type II = 1150 kN/pile
Ultimate Pile Capacity (for Hiley Formula) = 3450 kN/pile

The horizontal component of battered piles may be used for
resistance to lateral forces.

Pile driving in the field should be controlled by employing the
Hiley Dynamic¢ Pile Driving Formula as per MTO Standards $S 103-10
or S8 103-11.

When the pile tip reaches elevations shown 1in Table 2, Hiley

Dynamic Pile Driving Formula should be used to determine the
final founding elevations.

Stability of Slope and Settlement

During the initial subsurface investigation by H.Q. Golder &
Associates Ltd in 1962 (Golder’s Project No. 6205) stability
analyses were carried out and measures were taken to further
stabilize the slopes.

Since there will be no change to the grade of Hwy 401, or any

change in the ground geometry below the existing bridge, no deep-
seated stability problems or settlements are anticipated.

Construction Concerns

Dewatering and the presence of boulders are concerns that require
consideration in the installation of caissons. The contractor
should be instructed to maintain the stability of the soil in
the sides and bases of the caisson excavation.

Shoring may be required to protect the adijacent pavement in order
to carry out excavation to construct the pile caps. This may be
achieved be constructing a temporary wall with either
interlocking sheet piling, or soldier piles with timber lagging
and reinforced with the use of rakers or anchors.

The following parameters should be used for design of shoring:
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Material . §é ¥ Ka
Sandy Silt (Fill) 30 21.0 kN/m3 0.33
~ Clayey Silt (Native) 28 20.5 kN/m3 0.32

The ’active’ condition should be assumed for the calculation of
the lateral pressure.

MISCELLANEQUS

The field work for this project was carried out under the
supervision of M., Schnarr, Engineering Student.

The equipment used was owned and operated by Master Soil
Investigation Ltd.

The report was written by Ken Ahmad, Foundations Engineer,
reviewed by D. Dundas, Senior Foundations Engineer and approved
by M. Devata, Chief Foundations Engineer.

J——"

Ken Ahmad, P. Eng.
Foundations Engineer

. S, Devata, P. Eng.
Chief Foundations Engineer
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT} N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D $PLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND 1N A BOREHOLE WHEN DRIVEN 8Y A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTAMCE OF O 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 DENCOTED THUS N.

DYNAMIC CONE PENETRATION TEST! CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {5imm QD 60° CONE ANGLE ) DRIVEN BY 475
IMPACT ENERGY ON ‘A’ S1IZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACM 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND COMSISTENCY OR DENSENESS,

CONSISTENCY :

COMESIVE 5018 ARE DESCRIBED ON THE 8ASIS OF THEIR UNDRAINED $HEAR STRENGTH(CU) AS FOLLOWS!

Ty (ko) 0~ 13 12 =25 25+ 50 50« 100 100 - 200 =200
VERY SOFT SOFT FIRM ITIFF VERY STIFF HARLD

1=}

ENSENESST COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y $PT N VALUES AS FOLLOWS:
N {(8LOWS70.3m) 0 -5 5-10 10~ 30 30 - 30 =30
VERY (QOSE] LD05E COMPACT DENSE VERY DENSF

ROCKS ARE DESCRIBED 8Y THEIR COMPDSITION AND STRUGTURAL FEATURES AND /7 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 G D), FOR MODIFIED RECOVERY, 15

i ROD (%) 0 -~35 25- 50 50 - 75 75 - 90 90 - 100
VERY POOR|  POOR FAaIR GOOD | EXCELLENT

SPACING 50mm | 30 - 300mm} 0.3m - tm | tm - 3m »3m

JOINTING  |VERY CLOSE|  CLOSE | MOD. CLOSE]  WIDE VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK | VERY THILK]

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF 30IL
55 SPLIT SPOCN TP THINWALL PISTON m, kpa"!  COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE OS5  OSTERBERG SAMPLE Ce i COMPRESSION INDEX
57 SLOTTED TUBE SAMPLE R C  ROCK CORE Gy 1 SWELLING INDEX
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ot kpa EFFECTIVE NORMAL STRESS ' kpo EFFECTIVE COMESION INTERCEPY
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P ko/m® BENSITY OF sOIL w % HOUID LiMiT Ty ! UNIFORMITY COEFFICIENT
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GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 45 10 20 30 4050  ysum 50um 300um 400um LiBmm  2.36mm 9.5 mm 19.0mm I75mm 430 mm
160 l l l l l l“ 53um 106um 250p|m 425um B850 um 2.0 S mm 4.75mm 13.2mm 26,5 mm 53 0mml 75.0mm
o 0
90 10
80 20
70 30
o 69 400
z z
n =
< "
50 50
?; LEGEND z
¥] - v
= BH  [SAMPLE SYMBOL <
& 40 60
30 P L 70
5 A,
<
20 O 80
~0
<&
10 80
0 4 __hoo
i 2 3 4 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 St VE M o 1R prak s
MINISTRY SIEVE DESIGNATION {imperial)
Ministry of ' FIG No 2
Transponation GRAIN SIZE DISTRIBUTION

Ontario

SANDY SILT (FILL)




‘» A ; ¥ i A wy LW
Oct 75, FF-5-21
60
/]
50
CH
40
R Ci
=
o]
Z
.. 30
-
U
< ¢t LEGEND
N / BH SAMPLE | SYMBOL
20 At k4
e 1-1 16,17 'Y
o . 1-2  leioasier7l o
o o
e A / -3 gup| o
o Uagﬁ"m y mH o 1-4 | 6,10 A
- 1-5 14,7,10 A
s s ARG — \\\-\\ w/
e ‘iK‘JﬁN \\,
P Mt Ol
// ML Ot
% 10 20 30 40 50 60 70 80 %0 100
LIQUID LIMIT %
sty of PLASTICITY CHART FIG No 3
ransportation _ _
CLAYEY SILT TO SILTY CLAY WP 260-86-01/A

Ontario




Ontario

CLAYEY SILT TO SILTY CLAY
( SOME SAND, TRACE GRAVEL)

WP 260-86-01/A

T 1 v P T"“ 1y ) '\v
7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
: SAND GRAVEL
CLAY & SUT - - Fi C
Fine | Medium | Coarse ine oarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
] 2 3 4 5 o] 20 30 40 50 75um 150 um I00Lum 600 m i, 18 min 2.36mm 9.5 mm 19.0 mm 37.5mm  63.0mm
100 L 53pm 106um 250,m 425 pm 850 um 2.00mm 4.75mm 205mn | 530mm} 750mm
W A

90 10
80+ 20

P2 v} WO S— 30
o 80 400
z z
VF; ........... ] g
< Eres
a o
50 50
> LEGEND Z
vl o]
< SYMBOL &
a 40 60 &
30 70

wwwww p"
<
20 . 80
[
10 90
o] 100
' 2 3 4 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 LAY LI U GPAR-4
MINISTRY SIEVE DESIGNATION {imperial)
Ministry of FIG No 4
Transportation GRAIN SIZE DISTRIBUTION




Qet 75, FF-5-21

60
/
50
CH /
40}
& i
=
[
<
30
Fo
O
’é “ LEGEND
* / BH SAMPLE | SYMBOL
v 1-1 22 ]
. 1-2 19 o
5 a / 1-3 | 23 A
MH OH . ] -
10 /_/ 1-5 4
el e < o
s s o S WSS /- " ol
ML 7 ML oL
% 10 2{ 30 40 50 60 70 80 90 100
LIQUID  LIMIT %
PLASTICITY CHART FIG No 5

Ministry of
@ Transportation

Ont

ano

SANDY SILT TO SILTY SAND

SOME CLAY

WP 260-86-01/A




Ontario

SANDY SILT TO SILTY SAND
SOME CLAY

% I I g & w, ' 1,
7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
- SAND GRAVEL
CLAY & ST Fine i Medium | Coarse Fine [ Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
! 2 3 45 10 20 30 4050  y5um 150um 300pm S00um Ligmm  2.36mm 2.5mm 19.0 mm I75mm  $3.0 mm
100 l “I ““ 53um 106 um 250u'm A28 pum 850 um 13,2 mm 26, 5mm SSOM 75,%mm
i L X DO

90 [H¢]

80 20

70 30
o 69 402
z z
S U N N SN O O R P 51 sceuh it s At S0 ot .51 Sk sheett ST ORI T R o a
3 =
a ™

50 50
z LEGEND z
& SAMPLE SYMBOL <
o 40 60 &

30 70

L
<
20 QA‘; 80
&
10 90
0 100
i 2 i 45 10 20 30 40 270 200 140 100 6080 40 30 20 I6 108 4 A A AR AR 1/
MINISTRY SIEVE DESIGNATION (Iimperial) )
Ministry of FIG No 6
Minstyof GRAIN SIZE DISTRIBUTION

WP 260-86-01/A




& ¥

Minfstry af
Tronspertation

Foundation Design

Oniorie
RECORD OF BOREHOLE No 1-1 toF1  METRIC
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DEPTH DESCRIPTION w121 2| 5185 % |o uconame + FIELD VANE water content (z)| 7 DISTRIBUTION
E1z o | EO| 2 v ovck R x s vane - ¢
151.7 | Ground Surfoce 0 N - o 20 40 60 8O 100 1020 30 KN/milor sA S1CL
0.0 Asphalt
Sand, Sorme Grovel 11 88 37 150
, o o ] A2
21 55| 14 7 o o 18 45 37
Sundy Silt 148
with lrrugclor Loyers »f &
Cloysy St and Sand
Compuci( tﬁ) Oense 3188 35 1
M
146 e
A 55 34 >
14 <\\
7.3 %
//’ 585 | 23 144 \ 5T 0 32 43 25
y
ie \
Y 61 85| 3
Trace Grgonics r e 142 <.
wwwwwwww // .q:"""
// T
7158 188 N
§
Clog?z %l't (CL 140
1l I}
Frequently Vozved (1 cm? ] 81 58 | 14
Some Sond, Trace Grovel 1/
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mentorandum e

To: " Russ Middleton Date: 1990 11 13
Construction Office
Central Region

FROM: Foundation Design Section
Room 315, Central Building -

RE: Contract 89-106
W.P. 260-86-01
Leslie Street and CNR Overpass
Hwy. 401, District 6, Toronto

Further to our telephone conversations of Nov. 8/90 and Nov. 14/90:
1) Regarding the costs for lightweight slag from National Slag;

- Unprocessed Litex is in the order of $18/tonne FOB, while 3/8"
Structural Coarse is in the order of $25/tonne FOB. Delivery costs are
estimated at 7 cents to 10 cents per tonne per km.

2) Regarding your inquiry about the contractor’s proposal to delete the

bentonite backfill in the upper 2 m of the annular space around piles #3,

g, 7, 8, 11, 12, 15, 16 and 19 as detailed on Sheet 572 of the Contract
rawings;

. Due to scheduling constraints, the Foundation Design Section did not
participate in any formal review of the design for this project.
‘Consequently, we were not aware of bentonite detail. We contacted Stan
“Lepper of Cole Sherman who explained that the purpose of the bentonite is
to provide flexibility of the piles at the expansion joints. Hence, we
recommend that the bentonite detail should remain in the design.

- During our review of Sheet 572, we have noted an error in the Pile
Driving Notes. The Foundation Report recommends that an ultimate capacity
of 3450 kN not 1650 kN should be assumed for contrel of pile driving with
the Hiley Formula. This was discussed with Cole Sherman and the Central
Region,Structural Section, and we recommend that this charge should be
made as it is critical to pile capacity (i.e. change 1650 kN to 3450 kN

on pile driving note 1 on Sheet 572).
élbunda‘s‘:\; P. Eng. ;

Sr. Foundation Engineer

If there are any questions, please call.

DD/ jb

~¢c: V. Boehnke
S. Lepper

7540-1478 (Rav. 10/89)
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MEMORANDUM

To: Russ Middleton . Date: 90 08 16
Construction Office
Central Region

From: Foundation Design Section
Room 315, Central Building

Re: Contract 89-106
WP 260-86-01, Site 37-206R
Leslie Street and CNR Overpass
Hwy. 401, Dist. 6, Toronto

Further to our discussion of 90 08 16, in consideration of the movements at

- the ballast wall of the east abutment of the ramp from Leslie Street to 401
WB

- the ballast wall at the west abutment of the 401 WB collector bridge

- the 4 or 5 piers nearest the west abutment of the 401 WB collector bridge

we recommend that as part of the remedial measures tﬁat Tightweight fill should
be used as backfill to both ballast walls in order to reduce overturning moments
and earth pressures acting on the walls.

The lightweight fi1l should be 3/8" Structural Coarse available from National
Slag in Hamilton. Quantities can be estimated by assuming unit weights of 12
kN/cu. metre for the Tightweight material vs 20.5 kN/cu. metre for Granular A.

If there are any questions, please advise.

| ﬁD b\a nmg,&%_z

D. Dundas, P. Eng.
Sr. Foundation Engineer
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MEMORANDUM

To: V. Boehnke Date: 1990 02 22
Head, Structural Section
Central Region

Attn: P. Roy

From: Foundation Design Section
' Room 315, Central Building

Re: Leslie Street and C.N.R. Overpass
W.P. 260-86-01/A
Hwy 401
Dist., 6, Toronto

" Enclosed please find addendum to the Foundation Investigation and
Design Report, W.P. 260-86-01/A dated 1990 02 21. The attached
replaces page 8 of the said report. '

S
Please note revised design parameters for caissons.

<i:iwz \f//?ﬂ :
//ie;m (y Dopast”
//

Ken Ahmad, P. Eng.
- Foundation Engineer

For

D.H. Dundas, P. Eng.
Sr. Foundation Engineer

K.G. Bassi

R.P. Northwood



®

- 8 = W.P. 260-86-01/A
' Revised 1990 02 22
TABLE 2
Station Founding Average Depth
Limits Elevation below
(m) (m) Ground Surface (m)
254000 to 254050 132.0 20.4
25+050 to 25+090 - 130.0 22.0
25+090 to 25+120 128.0 24.0
254120 to 25+170 121.0 * 30.8 =
25+170 to 25+310 123.0 28.0
* The pile tip elevation within station 25+120 té 25+170 may

be lower than as shown in the table.

The

actual depth of
pile will be determined during pile installation.

All steel
shoes.

H-piles

For the purposes of  the
parameters are as follows;

For 0.9m (36 inch) diameter caissons:

should be

0.H.B.D.C.

Factored Capacity at ULS
Bearing Capacity at SLS Type II
Factored Lateral Capacity at ULS
Lateral Capacity at SLS Type II

For 1.1lm (42 inch) diameter caissons:

I [

It

Factored Capacity at ULS

Bearing Capacity at SLS Type II
Factored Lateral Capacity at ULS
Lateral Capacity at SLS Type II

For 1.2m (48 inch)

i

ot

diameter calssons:

- Factored Capacity at ULS
Bearing Capacity at SLS Type II
Factored Lateral Capacity at ULS
Lateral Capacity at SLS Type II

** Revised Design Parameters,

I

B

i

Dated 1980

reinforced with standard driving

the suggested design

3,000
2,000

200

kN/calsson
kN/caisson
kN/caisson
kN/caisson

kN/caisson

2,900

kN/caisson

340
230

5,300

kN/caisson
kN/caisson

kN/caisson

3,500

kN/caisson

400
270

02 22

kN/caisson
kN/caisson

* %
) K

* %k
&k
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~' memorandum

Ontario

To: V. Boehnke Date;1990 02 16
Head, Structural Section
Central Region

Attn: P. Roy
From: Foundation Design Section

Room 315, Central Building

Re: " LesTie Street and C.N.R. Overpass
F.T.M.S. Signs
W.P. 260-86-01 and W.P., 66-85-01
Hwy. 401, WB Collector Lanes
District 6, Toronto

This will confirm that we reviewed the contract drawings for structural
widening at Leslie Street and CNR Overpass (Site 37-206R) and discussed few
jtems with you in our meeting at our office dated 1990 02 15.

The following matters were discussed:

There was a discrepancy in the ultimate pile capacity shown on Drawing No.
$24. The correct ultimate pile capacity is 3450 kN/pile and not 1650 kN/pile
as shown on the drawing. It was agreed that this would be corrected.

We enquired if any shoring was required to carry out the proposed work. We
understand that the excavation will be only 1.2 m deep below the existing road
Tevel and the traffic will be outside a slope of 1H:1V from the base of the
excavation. Therefore, there will be no need of shoring.

We advised that the expected length of the piles as shown on Drawing S 24 may
not be sufficient, particularly between station 25 + 120 and station 25 + 170
(pile locations 7 to 10). Piles may required to be driven deeper. However,
it was agreed not to make any changes on the drawing and therefore the actual
gi]e length will be determined at the time of pile driving by the Hiley
ormula.

There was an inconsistency on the elevation shown on the drawings and that
shown on the foundation log sheets. The foundation borehole Tlogs show
geodetic elevations. We were told that the elevation shown on the drawings
were relative and a note will be put on the drawing regarding this matter.

FL403478 (534



It was agreed that the caisson depths for four F.T.M.S. sign foundations (our
No. F.T.M.S. 2, Project No. W.P. 66-85-01 and F.T.M.S. 8, 9 'and 10, "Project
No. W.P. 260-86-01) will be 6 m below frost penetration depth of 1.2 m.

%‘ 'Qﬂ nef

K. Ahmad, P. Eng.
Foundation Engineer

for

D. Dundas, P. Eng.
KA/mmj Sr. Foundation Engineer



Ontario

To:  G.C.E. Burkhardt Date: 1989 01 27

Head, Structural Section
Central Region

Atten: P. Roy

From: Foundation Design Section
Room 315, Central Building

RE; Legslie Street and C.N.R. Overpass
W.P. 260-86-01
Hwy. 401 WB Collector Lanes
District 6, Toronto

As requested, we have reviewed the concerns of your Environmental
Unit concerning vibrations induced by pile driving operations at
this site and offer the following comments.

In view of the proximity of the existing bridge foundations, the

effects of vibrations were carefully considered at the time the recommendations
were provided. In our opinion, the vibrations will not adversely

affect the nearby residential and commercial buildings.

If there are any questions, please advise.

D. . Devmete,

D.H. Dundas, P. Eng.
5r. Foundation Engineer

for

M. Devata, P. Eng.
DHD/MD /1 § Chief Foundation Engineer

7540-1318 (16/78)
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