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INTROBUCTION

The Soil Mechanics Section was requested to carry out a founddtion'in- ,
vestigation for a new proposed interchange underpass at the 1ntersectxon g
of the Queen Elizabeth Way and Winston Churchill Boulevard. ’

Following this request a total of six dynamic penetration tests and ten
borenholes were carried out at or adjacent to the proposed abutment

aad pier Tocations to determine the subsoil conditions which are of,~‘~:,
significance to the planning and design of the-proposed'strUCtUregiihk; ‘¢

This report contains the results obtained from our 1nvest1gat1ons, a1ong
with our recommendations pertaining to the approaches and proposed

structure.

SITE DESCRIPTION

The site is Tocated within the physiographic region known as the Iroquo1sfff”f*

Plain. This region is a strip of land bordering Lake Ontario fram the
Niagara River to the Trent River varying in width from a few,hundred,
yards to eight miles. Inundated in the late Pleistocene time by a body
of water known as Lake Iroquois, it is characterized by o1d;de1tas,;off- E
shore deposits and soft red shale shorecliffs. This shale is of thé
Queenston Tormation-of the Upper Ordovician age. L

The land immediately adjacent to the site has a relatively flat topography
sloping only slightly to the south. Drainage ditches excavated within ,
the area have exposed the underlying red shale bedrock characteristic of
the Queenston shale area.

This area his for many years been a leading early truck crop area but
recently has undergone considerable industrial, commercial and
residential development.



SUBSURFACE CONDITIONS

General

Subsoil within the vicinity of the site generally consists of topsoil
overlying & random mixture of sand and gravel, silt, clayey siit and
clean rubble. This layer overiies red shale bedrock.

Borings performed through or immediately adjacent to the shou]der§ df;
the existing service roads indicated that this random mixture of sand‘

and gravel, silt and clean rubble extends from ground level toythe,uhderf~?
lying layer of red clayey silt, a depth varying between 0.5 and 4;0 feet, 3

3orings performed outside these areas jndicated a surficia1'13yer of .
topsoil appréximate]y & inches thick followed by a layer of réd,c]ayéy‘,
silt. As shown on the Record of Borehole Sheets, this cohesive,élayeyf
silt layer varies in thickness from 1.5 to 7.5 feet. ' i

A more complete description of the various soil types is as follows. -

Medium to Coarse Sand, Trace of Fine Gravel and Silt

This homogeneous granular material was intersected only in Borehole 3.
Based upon a Standard Penetration Test 'N' value of 5 blows/foot, the
material within this zone has a'loose' denseness. It is beiieved‘that
this material is a granular fill covering the 18 inch concrete,storm~
water drain pipe running parallel to the ditch line on the north side
of the Q.E.W. |

Sand and Gravel (Rubble)

This fi11 material consists of a mixture primarily of sand and gravel,
with pockets of silty clay and crushed brick. Standard Penetratioh Test
'N' values ranging between 14 and 20 blows/foot are indicative of a
compact relative density. This granular material was intersected in
boreholes 1, 2 and 7 through the shoulders of the north and south service
roads and extends from ground surface to a depth ranging between 0.5

and 2.0 feet.

Clayey Silt

This soil is the predominating overburden material throughout the site.
In some areas, however, it is overlain by the previously described
granular material. The consistency differs between the south side and
north side of the Q.E.W. Standard Penetration Test 'H' values taken on

the north side ranging from 42 to 82 blows/foot indicate a hard consistency,



Similarly, 'N' values cobtained from tests on the south side ranging from
14 to 61 biows/foot indicate a stiff to hard comsistency. :

Atterberg Limit tests performed on the samples obtained indicated thé;
following limits. .

Range Average
Plastic Limit 17-19% 18%
Liquid Limit 28-33% 30%
Moisture Content 13-17% 14%

These results are plotted on the Plasticity Chart on Figure 1 withih the :
Appendix of this report. Organic content tests performed on the samples
indicate it to range between 0.4% and 4.7% within the top 2.5 to 6.5 feet.

Bedrock

Bedrock consists primarily of a red shale which predominates throughouti
this region. Core samples indicate this shale to be fine textured, sdft,~j
fissile and readily broken down into a reddish clay soil if exposed tof
weathering agents. Frequent bands of greyish-green shale approximateiy
1 to 4 inches thick were also enccuntered. Several layers of medium
hard, fine textured limestone were also intercepted in all boreholeé. '
These bands varied in thickness from .1 to 1.0 feet. A more detailed
description may be found on the Diamond Drill Record sheets containEdk
within the Appendix. '

It is estimated that approximately the upper 3 feet of the bedrock is
considerably weathered. For this reason, the bedrock surface was
extremely difficult to determine. However, based upon Dynamic Cone -
Penetration tests and Standard Penetration tests, it is estimated that
the bedrock surface elevation varijes between 462.6 and 468.7 with the
average being 465.7. Bedrock elevations so determined in each borehole
are shown on the Record of Borehole sheets.,

Groundwater

Groundwater levels in B.H.'s 1, 2, 3, 3A, 7A and 8 were not observed
because,due tc their close proximity to the travelled highway, they had

to be filled in immediately after completion and before the groundwater
could stabilize. In B.H.'s 4, 5, and & nc groundwater was observed during
augering down to the bedrock surface. However, rock cores were taken in
these holes and this involved the use of water., After completion



of drilling operations in these holes water levels stabilized within one
or two days at the foiiowing elevations: 4865.0, 468.5 and 471.8,
respectively.

In borehole 7 augering was continued into the bedrock to a depth of
about 12 feet below the bedrock surface {i.e. to elev. 451.7). The hole
remained dry until augering reached elevation 457+ at which time it /
filled with water eventually rising to elevation 463.5 within about 2
hours aftter completion of the borehole. HNo further water levels weré :
measured in this hole.

From the foregoing it is concluded that «
(1) The tedrock contains fissures in the upper 10 feet which aet;asl'f
aquifers. O
(2) Excavations within the overburden are not 1ikely to encounter
groundwater. : :
(3) Excavations which penetrate the bedrock may possibly encounter
aquifers which produce water under static heads to elevations
465-471, ‘

DISCUSSION AND RECOMMENDATIONS

General

It is proposed ton construct a six lane three span underpass structure
at this site with span lengths of 86.0' - 152.0' - 86.0'. The proposed
grade elevations will be about 496 feet at the abutments and about 498
feet at the centre of the midspan.

Structure

The proposed structure abutments may be constructed within the approach
fills and founded on end bearing piles driven to bedrock. In this case
steel H piles are recommended usiig the maximum allowable design Toad

for the particular section used. For estimating purpcses, it should be
assumed that the piles will penetrate about 1 foot below the bedrock
surface as shown on Drawing 1256612-A. Alternatively, the proposed
abutments may be founded on spread footings constructed within the hard
clayey silt stratum which overiies the bedrock or within the sound bed-
rock at or about the following elevations using the design loads as noted:



‘North Abutment

Within overburden at eley. 466.0 - 5 t.s.f.
Within bedrock at elev. 462.0 - 10 t.s.f.

South Abutment

Within overburden at elev. 466.0 - 5 t.s.f.
Within bedrock at elev. 462.0 - 10 t.s.T.

The proposed piers may be founded at elevation 462 within the soundﬁ“ ,
bedrock in which case design loads up to 10 t.s.f. may be assumed. u  e

In computing resistance to lateral pressures a coeff%tient‘of frictioh, Ao
equal to 0.4 may be assumed to apply between the bedrock or Ciayey5si1t°f~%fk
subsoil and the underside of spread footings. A minimum of,4,feetfbf*f' s
cover should be provided for frost protection for footings or pi!egCaPs.f';fb
No dewatering problems are anticipated for footings constructed,withfthe ‘
overburden. In the case of footings constructed in the bedrock itfis, J
possible that water bearing fissures may be encountered. In this event ,‘j?
dewatering can be achieved by pumping from suitably constructed'sumps;‘~?‘Q*'

Concrete working sliabs will be necessary to protect the foundation'sbrfaces;;
immediately on exposure since the shale bedrock and also the c]ayéy Si}t
subsoil softens rapidly on exposure to moisture. Differential settlements
between piers and abutments will be negligible. o

Approaches

Approach fills approximately 25 feet in height will be regquired.. No
stability problems are anticipated. At locations where piles are to be:
driven grain size of i1l should not exceed 3 inches.

MISCELLANEQOUS

AYl field work was performed under the direct supervision of Mr. R. Van Veen
during the period of October 21st to October 26th, 1976 usinc a tracked
vehicle mounted C.M.E. 45 solid auger.

ra

R. Van Veen
Project Engineer

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

KGS/RVV/gs
December, 1976
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS QFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 1

Thef ) W e W Ve Al AV

10

i L
WP _ 125-66-12 LOCATION Co~ords. N.15,809,379 E.956,428 ORIGINATED BY _RVW._
DIST__4 HWY 9.E.W. BORING DATE _ 0ctober 22, 1976 compitep gy BVY
DATUM  Geodetic BOREHOLE TYPE Solid Auger, BXL Core & Cone Test CHECKED BY - .
SOt PROFILE SAMPLES @ IDYNAMIC CONE PENETRATION LIQUID LIMIT ————W ] T
5 RESISTANCE PLOT PLASTIC LIT Wp tfo
I3 wl 3 2040 60 do 180 |WATER CONTENTw | Z5 | = ‘
ELEV glwlw | 21 ¢ [SHEAR STRENGTH we w ™ 3 | REMARKS
SEPTH DESCRIPTION 12> 121 8 }o unconmmen + FIELD VANE Y , S
22 IS S |e ouick TRIAxiAL  x 1aB vaneE | WATER CONTENT % o
469.5 | Ground Level » Z gy 20 40 60 _jerisasiCE
46%.2 LS BTEShpAEPOPLET IX AL 1ss | 14 > o 1029 38 3‘3;,'
‘7 Clayey silt. Red "l 2 185 142 <\ : :
1 P——— g
664.0 Bard s s s J - B
5.5 Bedrock ~ Red Shale 125/10
(43 Sk
Soft Fissile with j 460
bands of greyish~ 5 L858 218/p"
green shale and %ﬁ’! La] ST
limestone y’é’%—L L S 2102
. g@ y8 AR — A "
@\/ EC ixec. 43 .
446.0 g BXL 1007
‘§ 23.5] End of Borehole
_ MNote: Water Level not
established.
! |
H i i i
| m
b3
15 ¢-5 %% STRAIN AT FAHURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS. SECTION
RECORD OF BOREHOLE N2 2

WP 125-66-12 LOCATION Co-ords. N.15,809,290 E.956,359 ORIG]NATED BY RVV

DIST___ 4 HwWY _Q.E.W. BORING DATE _ october 22, 1976 COMPILED BY____j_L,_
DATUM  Geodetic _ BOREHOLE TYPE Solid Auger & BXL Core CHECKED, BY_Q#_ ‘
SOIL PROFILE SAMPLES = |DYNAMIC CONE PENETRATION LIQUID T gp— =~
%z |RESISTANCE PLOT PLASTIC LT Wel =0
5 o al = 2040 g0 d0 ibg ] WATER CONTENT_w. | Z & S
ELEY |lg|w 2] ¢ [SHEAR STRENGTH W o w. W T 3 REMARKS
SEFTH DESCRIPTION 212> | & B3 |0 UNCONFINED + FIELD VANE g  ~7~ £ P T :
: I & | QUICK TRIAXIAL X (AB VANE [WATER CONTENT % 15 o] iie 0o
470.6 Ground Level | & Z | eiev 20 60 60 -} UGRSASICL
0.0 Fealu W graves T 1 SS 18 470 0% L
Clayey 5EB5RTE] o : ng
Silt. Red 2 155 82
465.1 Hard - <z a7k
5:5 | pedrock ~ Red Shale R{@/ , | ¢ Ree
Soft, Fissile with //;; BAL | 937
bands of greyish- 7S RC [Rec} 460
5 | BXL |98%

| green shale and
455.6 | limestone. > NN UG KAV

OFFICE* REPORTON 501 EXPLORATION

i5.0 End of Borehole

Note: Water Level not
established.

20
595 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS CFFICE - SOIL MECHANICS SECTION“ =

RECORD OF BOREHOLE N2 3

3 :

3

OF FICE “REPORT -ON SOIL EXPLORATION

v

established.

Note: Water Level not|

We 125-66-12 LOCATION Co-ords. N.15,809,308 E.956,470 ORIGUNATED ‘BY RUV
DIST 4 Hwy Q.E.W. BORING DATE October 21, 1976 COMPI,‘.ED By RW
DATUM Geodetic BOREHOLF TYPE Solid Auger, BXL Core & Cone Test CHECKED BY : =
SOIL PROFILE SAMPLES & DYMNAMIC CONE PENETRATION LIQUID LIMIT  ——W1
L |RESISTANCE PLOT PLASTIC LIMIT Wp
51 o ol 2 2040 eb_ 80 100 I WATER CONTENT.W Sy
= Zlw | w 1 2P 2 JSHEAR STRENGTH we w Wy S REMARKS
ELEV . L] a - F4 e | ‘i . : i
SEPTH DESCRIPTION 212> S| g [o unconemed + FIELD VANE o
- el 2" & | ® QUICK TRIAXIAL X 1AB VANE [ WATER CONTENT % [
468.1 Ground Level » £ JELEY o lGRSASLCL
RS * - S R
© fEzace BFCHiRe "arSvely o
464,11 ﬁiit;;.?l]i;. iogse T 53 z 9 83 sl
462.6 lerBdes oF ot aveT tlard 55 T &Ao" e
5.5 ledrock - Red Shale, % RC 1Rec 100/ 2" a5
Soft, Fissile with 3 | BXLI91ZY 460 i
ibands of greyish- 4 RC [Rec | ;
green shale and 4 | BXL| 989 L
[limestone. X - L
RC |Rec .
5 | BXL {100%
450.1 e 4
18.0 End of Borehole

20
1545 % STRAIN AT FAILURE
10
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OF FICE *REPORY -ON_ 50iL EXPLORATION

MINTS E KY

VT

FPRANSPFURITAT W AND WCUMMUINILATIUINO™ UIN T ARITU

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS  SECTION

Wote: Water Level not]
established.

I

!

RECORD OF BOREHOLE N¢ 3A e ,
WP 125~86-12 LOCATION Co-ords. N.15,809,307 E.956,465 ORIGINATED gy RV
pisT__ & Hwy _Q-E.W.  BORING DATE _ October 21, 1976 COMPILED BY_ . RVY
DATUM  Geodetic BOREHOLE TYPE Solid Auger CHECKED-BY.
SCiL PROFILE SAMPLES o IDYNAMIC CONE PENETRATION [LIQUID LIMIT Wi o |
% |RESISTANCE PLOT PLASTIC LiMiT Wl iy
S| « il S 2040 do 0 bo |WATERCONTENT_w | Z5 0
ELEV Elyiw | 3} 2 [SHEAR STRENGTH wp w e 2| REMARKS
BERTH DESCRIPTION sl > 1<} 8 |o unconmned + FIELD VANE N Gl
el 27 & | e QUICK TRIAXIAL  x LAB VANE | WATER CONTENT %0 = iow g0t
468.1 Ground Level o Z | ELEV ~JGRISA SHCL
0.0 & LN TST I B CTNRLY 5 e !
%%%%ém%%{mn&"g%‘%%éi%
464.1 pilt. Fill, Lgose
6.6 Clayey silf.Red. . Eaxrd
5.5 [Redrock - Red Shale,
Soft, fissile with 460
bandzs of greyvish~ /i ) (SR Esy) A
green shale &
454 .8 [Limestone. 5t oo tzoadin
13.3| End of Borehole

20
15 8-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO -

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SGIL MECHANICS SECTION

RECORD OF BOREHOLE N2 4 v

Of FICE "REPORT-ON SOIL EXPLORATION

Erid of Borehole

WP 125-686-12 LOCATION Co-ords. N.15,809,260 E.956,426  ORIGINATED BY. RW__
DisT_4& Hwy Q.E.W. BORING DATE October 21, 1976 COMPILED BY. - RVY "~ ]
DATUM Geodetic BOREHOLE TYPE Solid Auger & BXL Core CHECKED BY i d C,V K
SQIL PROFILE SAMPLES b DYNAMIC CONE PENETRATION LIQUID LiMIT W =g
£ |RESISTANCE PLOT PLASTIC LIMIT We b
ol o al o= 7040 8o 80 w0 JWATER CONTENT_w | Z5-f & - |
ELEV alwiw 21 2 [SHEAR STRENGTH W wo oW 2 | REMARKS: |
SEPTH DESCRIPTION Z0=2 > | L1 8 ]o unconsinep + FIELD VANE ] B A |
IR & |e QUICK TRIAXIAL  x (4B VANE | WATER CONTENT % e
469.5 | Ground Level w Z 1 ELEV : : GR SA SECL}-
0.0 - /‘(V. S A e ;
Clayey 8ilt
464,5 | Red Hard SSiolly
"
5.0 | Bedrock - Red Shale, IS{(S: LzU/
Soft, fissile with BXL %3% .
bands of greyish~ 460
I RC (Rec.
green shale and BXL [95%
limestone
RC (Rec.
452.0 BXL 11007
17.5

20
1505 % STRAIN AT FAILURE
]



MINISTRY

OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS. SECTION

RECORD OF BOREHOLE

Ne 5

U FICD  KEPUKEZON SUIL EAPLURALIOUN

WP 125-66-12 LOCATION Co-ords. NK.15,809,198 E.956,578 ORIGINATED _va
DIST & Hwy Q-E.W. BORING DATE  October 25, 1976 COMPILED-BY .
DATUM Geodetic BOREHOLE TYPE Solid Auger & BXL Core & Cone Test CHECKED!BY:
SOIL PROFILE SAMPLES I 2 IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W,
- = |RESISTANCE PLOT PLASTIC LIMIT Wp 1
51 ol > 20 40 6o 80 180 |WATER CONTENT_w |
ELEV B8 w | 21 2 JSHEAR STRENGTH we w i
DEPTH DESCRIPTION “1 21> 1 2] 8 o unconmneo + FIELD VANE .
IR S | ® QUICK TRIAXIAL X 14B vANE | WATER CONTENT %
470.5 | Cround Level w Z leiey 20. 4D 60
0.0 - LUUbO?J trace Of_ ilu ‘
Clayey silt, organics =
_____ 1185 |20 o
. . Red Hard
64,5 §s_is T~
6.0 | Bedrock - Red Shale, T .

Soft, fissile with RC Rec. 10075

bands of greyish- 3 | BXL B0% | 460

green shale and

limestone, RC Rec.
453.8 4 BXL 10074
16.7 End of Borehole

20
15 4-5 % STRAIN AT FAILURE
10



DERILED REPORTONSOIL: EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=—ONTARIO

WP

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS -OFFICE - SOIL MECHANICS
RECORD OF BOREHOLE N2 6

¥.15,809,150

125-66-12

LOCATION

DIST

4 Hwy QLEW.
DATUM . Geodetic

Co-ords.

. “E.956,535

BORING - DATE

October 25 & 26, 1976

BOREHOLE TYPE

Solid Auger & BXL Core & Come Test =

EIGQUID LiMIT i

10

SOIL- PROFILE SAMPLES ‘& |DYNAMIC CONE PENETRATION .
Y IRESISTANCE PLOT- .~ L FPLASTIC LIMIT
S« gl Zo o oo do b0 | WATER CONTENT
- g w2719 ySHEAR STRENGTE © 1 | Wee o iyl
ELE - e o — Z : .
5EPmThH DESCRIPTION Sl 21 = € ]38 o UNCONRINED % FED VANE ] T T
‘ @t 217 T 1 & |e Quick TRIAXAL X (4B VANE [ WATER CONTE
473.0 Ground. Level I 2 EREY : s T : i f
T.0 TUPSITEY ==
F "lt 1 % O
Cilayey si 5 g 470
Red traceof o i ‘ \\ .
Btiff to organicg i 2 1858 61 B P R ;
465,01 Bard : " ‘ SN e A
2.0 , A0/ 100713}
-V i Bedrock - Red Shale 4 | BXL: 1007 ]
Soft, fissile with RS REC.|
BYL B0Y |--460
bands of . greyish-
green shale and I RC “Rec.
' 1imé_’stone. FXL 78% ’
BXL 200 ) o
: | RC Rec.| 450
446.7 AL 8%
2643 End: of Borehole
20
15 ¢-5 % STRAIN AT FAILURE
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO!L MECHANICS SECTION

RECORD OF BOREHOLE N2 7

WP 125-66-12 LOCATION Co-ords. N.15,809,166 E.956,638 ORIGINATED 8Y _RVV
DIST 4 HwY _ Q.E.W.  BORING DATE  October 26, 1976 COMPILED BY -
DATUM Geodetic BOREHOLE TYPE Solid Auger and Come Test CHECKED' BY -
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LiMIT w e
= [RESISTANCE PLOT PLASTIC LiMIT Wp stk :
1 al 2 Zo_do 6o do 100 JWATER CONTENT_w [ Zgf |
e alwlw 2| 9 TSHEAR STRENGTH wi w %o |73 | REMARKS | -
5EPTA DESCRIPTION 2121 > 121 g |o unconmmen + FIELD VANE yooloi 1
el 3|7 171 & |equick Triaxial x 1aB vaNE [WATER CONTENT %f % f - o0 ]
471.9 Ground Level n < VELpy 20 40 60 o |GRsA S ¢l -
469.9 Da??_ﬁ graglellp._aéléubbiz 1 33 20 470 Or S :
.0¢ t s
2.0 éﬂ?): o§§§§i_‘cis_< 2 {88 |16 ( Ot .%A
layers of fine sand 3 {88 |25 \\\ :
463.4 Hard ! T ———]
4 | ss j130k0" 100/8"
8.5 |Bedrcck - Red Shale - "
Soft, fissile with 2. [ E8. UB0 460
bands of greyish- %
green shale and 74 D
limestone 4 1 ’ ;
encountered
451.7 =z cg—anathn o
20.2 End of Borehole

20
159-5 % STRAIN AT FAILURE
10
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OF FICE~ REPORT..ON- SOl EXPLORATION

MINISTRY GF TRANSPORTATION AND COMMUNICATIONS=ONTARIO"

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE

N2 7A

Nete: Water Level not

established.

wp 125-66-12 LOCATION Co~ords. W¥.15,809,168 E.956,641
DIST_4 HWY _ Q.E.W.  BORING DATE _ October 26, 1976 COMPILED BY  “RYY
DATUM Geodetic BOREHOLE TYPE Solid Auger & BXL Core CHECKED BY Z R
SOIL PROFILE SAMPLES ® DYNAMIC CONE PENETRATION LIQUID LIMIT W = :
= |RESISTANCE PLOT PLASTIC LIMIT We b 08
51 . a3 20 _do 6o do 180 JWATER CONTENTW. 1 Zi5) ok
ELEV E{w!lw 31 9 [SHEAR STRENGTH we w w F o REMARKS .
. 3 e " |
SEFTH DESCRIPTION 2121 > 1 £] g o unconened + FIELD VANE Y
el 2|7 7| & e cuick TRiaxiAL  x 1AB vanE | WATER CONTENT %1 ek
471.9 Ground Level n Z L eiey ' Jorsa s CL
EEVT I FeT 3 ik :
469.9 PR T BFEIESITEPP TSI DA 570 :
2.0 clayey rasonies
silt, =T
layers of fine sand
463.4 Hard
%
8.5 Bedrock - Red Shale & 1 [RC_[33%] 40
K
. . . 0.§
Soft, fissile w;th ~éZa RC iRec ]
bands of greyish- S 2 | BXL |68%
green shale and
liméstone. %ﬂ RC |Ree
451.2 . S 3 | BXL 11007
20.7 | End of Borehcle !

0
15¢-5 % STRAIN AT FAILURE
10

ORIGINATED BY KW




OFFICE «’RE‘PORT.ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECRANICS SECTION:,

RECORD OF BOREHOLE N© 8

ORIGINATED? BY. "Evv .

WP 125-66~12 LOCATION Co-ords. NR.15,809,085 E.956,570
DIST 4 Hwy Q.E.W. BORING DATE  Dctober 26, 1976 COMPILED. BY - RWV
DATUM Geodetic BOREHOLE Type Solid Auger & BXL Core & Cone Test CHE(KED',BY‘_$_
SOIL PROFILE SAMPLES %  |DYNAMIC CONE PENETRATION LIQUID [IMIT =W :
&= JRESISTANCE PLOT PLASTIC LIMIT We om0
51 o ol 3 20 4o o do fo WATER CONTENT_W | Zo ) o -
ELEV gfwelw 2] % [SHEAR STRENGTH We w W | 73| REMARKS
N o ]
SEFTR DESCRIPTION 212> €1 g |o unconmmen + FIELD VANE ¥y
b o R S 1® QUICK TRIAXIAL X (AB vaNE | WATER CONTENT %} © : %
473.7 Ground Level hid Z L ELEV GRSASELL
g.¢ txjace&oz ) T ;
organics rai
Clayey sil% e S 1 L .8s .51 470 T
568.7 | Red Hard "
4.0 S8 IT5041" 10049
Bedrock - Red Shale SS—HH6A4"
RC_ 1647
Soft, fissile with
bands of greyish- ggL SZ;
green ghale and "] 460
Limestone. RC |Rec |
455.6 BXL [77%
18.1 ] End of Borehole
Note: Water Level notj
established.
| é
! i
| !
: |
: ¢ i
: |
| | |
| | .
' § | : ! i
20
1545 % STRAIN AT FAILURF

<
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e, Ministry of
@ Transporiaton and
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DIAMOND DRILL. RECCORD

wore RO, b .2 sueerNo.

Ontang
‘ GiFP
YT IY o
PROPERTY W.p, 125-66-12 90 ELEV, COLLAR
LOCATION - - - DATUM
QIEW & Wington Churchill Blvd, DATE STARTED
DATE GOMPLETED

LATITUDE DRILLED 8Y
DEFARTUHRE LOGGED BY
BEARING TOTAL POOTADE it st iusboaisicrsimss

FORTAGE SAMPLE

~ FORMATEON REMARKS
FROM TO MUMBER
HOLE #1

18.5' 1 18. 7' |Shale, red colour, fine texture, soft figsile, absorptive,
18,741 19,3 imestone, shaly. light grey colour, fine texture. med, hard

18.3'1 21, 3"

Shale (Same description as above for shale)

21,31 21 &' limestone (Same desecription as aboyve for limesione)
HOLE #2
6.0’ 6.6 1limestone, lsame description as above for Limesione}
6, 6! 8. 3' IShale (Same description as above for Shale)
8,3 8. 5" llimestonsz (3ame description as above for Limestone)
8.5 1 15.0' IShale (Same description as above for Shale)
DATE OF EXAMINATION November 23, 1976 B. K. Glasgford

Q8 -MT~13




e Mimstry of
@ Transportation and
oY Comrmutications

DIAMOND DRILL RECORD HOLE MO, BHEET NO,
Ontario
o
snopenrye _ WeP. 1256-66-12 9g° ELEy. COLLAR
WOCATION " R DATUM
_QEW & Winston Churchill Blvd. GATE STARTED
- DATE COMPLETED
LATITUDE ORILLED 8Y
DEPARTURE LOGGED BY
BEARING TOTAL FOOTAGE
TooTacE i FORMATIOM SAMPLE REMARKS
FROM TO NUMBER
N HOLE #3
6..5! 10.8" Shale. yed cojour, fine texture, goff fissile, absorptive,
19, 87 11,17 Limestone, shaly, light grey colour, fine texture, med. hard
11, 1 14, 0! Shale (Same description as above jor shale)
14, 0f 14,271 "1imeslone (Same descripiion as apove for Limestone)
14, 2" 14, 5 Shale (Same description ag above for Shale)
14.9" 18,.8" Limestone (Same description as above for Limestone)
15, §' 17, 57 Shale (Same description as above for Shale)
17, 5! 18, 07 Limestone {(Bame description as above for Limesione) 1

DATE OF EXAMINATION

OB -MT~13

November 23, 1976

B.K. Glassford




Mirustry of
Transportation and

Communicalons DIAMOND DRILL RECORD

HOLE NO.._..._A_._‘.!BHEET NO. e

Omaqo
, o
PROFERTY W.P., 125-66~12 99° ELEV. COLLAR
LOCATION DATUM
L QEW & Winston Churchill Blyd, DATE STARTED
DATE GOMPLETED
LATITUDE DRILLED BY
DEPARTURE LOGGED 8Y
BEARING TOGTAL FOOTAGE
FODTAGE SAMPLE
FROM TO FORMATION NUMBER REMARKS
Hole #4
6, 1' 6. 4' Limestone, shaly, light grey colour, fine texture, med, hard
6.4’ 7. 9! Shale, red colouyr, fine texture, soft fissile, ahsorptive
7.9 g, 1" Limestone, (Same description as above for Limestone)
3. T 10, 17 Shale, (Same description ag above for Shale}
10, 1" 110, 8’ Limestone, (Same description as above for Limestone)
10, 8° 13, 17! Shale, (Same description as above for Shale)
13, 7' 13, 9' Limegtone, (Same description as above for Limestone}
13.9' 117.3! Shale, (Same description as above for Shale)

November 23, 1976

B. K. Glassford

DATE OF EXAMINATION

OB ~NMT~113




Minigtry of
Transportation and

o Communications DIAMOND DRILL RECORD HOLE NO. SHEET NO. -
Ontario
DIP
“BB-17 o
PROPERTY W.P. 125-66-12 90 ELEV, COLLAR
LOCTATION DATUM
QEW_& Winston Churchill Blvd, DATE STARTED
DATE COMPLETED
LATITUGE DRILLED &Y
DEPARTURE LCGGED 8Y
BEARING - TOTAL FOOTAGE e e s e s
FOOTAGE SAMPLE
TROM Yo FORMATION NUMBER REMARKS
HOLE #5
6.5 15, 0" | Shale, red colour, fine texture, soft fissile, absorptive.
15,0 15, 21 | Limestone, shalv, light grey colour, fine texture, med, hard
15, 2" 15, 7" | Shale (Same description as above for Shale)
15.7" 15, 8' ] Timestone, (Same description ag above fopr Limestone)
15, 8" 16, 7' | Shale (Same description as above for Shale)

November 23, 1978

DATE OF EXAMINATION

B. K. Glassford

08 -MT-113




g Ministry ot
. Transportation and_
. Communications

DIAMOND DRILL RECORD woLe no. 6 SHEET NO.
Ontaro ’
1 k=104
o w T
PROPERTY W.P, 125-66-12 90 ELEV, COLLAR
LOCATION CATUM
QEW & Winston Churcehill Riud DATE STARTED
DATE COMPLETED
LATITUBE ODRILLED 8Y
DEPARTURE LOGGED BY
BEARING TOTAL FOOTAGE
FOOTAGE SAMPLE
FORMATION REMAKNAS
FROM TO NUMBER
HOLE {6
8.3 1.20.4' |Skale, red ¢colour, fine texture, sofl fissile, absorptive.
20,4' 1 20.9' | Limestone, shaly, light grey colour, fine texture, med, hard

20.9' 122, 0!

Shale {Same description as above for Shale)

29, 0' [22. 57

Limestone (Same description as above for Limestone)

22,5' 1 24,2

Shale {Same description as above for Shale)

24, 2' | 24.3'

Limestone (Same description as above for Limestone)

24,3 124, 8! Shale (Same description as ahove for Shale)

24 . 6' 124, 7! Limestone {Same description as ahove for Limestone)
24,71 25,0 Shale (Same description as abcve for Shale}

25.0'] 25, 2' Limestone (Same description as above for L1mestone)
25,27 125,77 Shale (Same description . as above for Shale)

25, 7' 25,87 Limestone (S8ame descrption ag above for Limestone)
25,8 26.3' Shale (Same description as above for Shale)

TATE OF EX.

D8-MT-1i3

November 23/76

AMINATION

B. K. Glassford




Ministry of
1 1 Transportation and 7
# Communications DIAMOND DRILL. RETORD HOLE NO, cenme . SHEET NO. -

Ontario
DI1P
W.P. 125-66-12 50°
PROPERTY hd ol ELEV. COLLAR
LOCATION DATUM
QEW & Wington Churchill Blvd, DATE STARTED
DATE COMPLETED
LATITUDE DRILLED BY
DEFARTURE LOGGED BY
BEARING TOTAL FOOTAGE
FOOTAGE SAMPLE
FORMATION REMARKS
FROM TO NUMBER
HOLE #71

10.0'] 18,0’ Shale, red colour, fine texture, soft fissile, absorptive,

16.07 1 16. 3" | T.imestone, shaly, light grey colour, fine texture, med. hard

16.3'1 17, 8' Shale {Same description ag above for Shale)

17.8"1 18. 0" Limestone (Same description as above for Idimestone)

18. 0"t 19, 3! Shale (Same desgcription as above for Shale)

19,3'1 19, 5' Limestone {Same_description as above for Limegtone)

19.5' 120, 7' Shale (Same description as above for Shale)

DATE OF EXAMINATION Novemiber 23, 1976 : e By K Glagsford

08~ MT=113 Vi




Ministry of

motg No. . 85 SneET No.

Transportation and : L
/ Communications DIAMOND" DRILLRECORD
Ontario s
¢ S =1 [
(o)
PROPEATY W.P. 125-66-12 - . 90" ELEV, COLLAR
LOCATION DATUM
QLW & Winston Churchill Blvd, DATE STARTED
: DATE COMPLETED -
LATITUDE . DRILLEC BY
DEPARTURE - LOGGED BY
BEARING TOTAL FOOTAGE .—_-;_-.—._._.—-—ﬂ__‘ :
FOOTAC FomMATION ~'v,sAMPLF ’ REMARKS
FROM 19 P -NUMBER:
HOLE #8
7.1 8.9' | Shale, red colour, fine texture, soft fissile. absorptive,
8. a7 9. 2" Limeztone, shaly, light'grey cyolour," fine t’éxture, med, hard’
9,2" ] 17,97 Shale (Same description as above for Shale) . -
77971718, 1" | Timestone (Same description as above for Limestone) =

‘.'IA"r; oF E‘XAMIQA7I§N,A : N0vember 23, 1976

OB —~MT={}3- .

.
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MINISTRY OF TRANSPORYATION AND COMMUNICATIONS, ONTAKIO
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PROPOSED
FOOTINGS.
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' ' ; Octobér 26, 1977

MEEﬂNG OF i
STRUCTURAL REVIEW COMMITTEE

TIME: 9:00 a.m. October 26, 1977

PLACE: Eoardrcoom "B", West Building

ATTENDING: Messrs K. Luczka =~ . Construction Branch '
. Lin -~ - Structural Office
K. Carter - Quality Assurance .
D. Waller —~ " Regional Const,ructxon Off:.c

¥ P. Payer ~ Soil Mechanics Section (par_
D. Gluppe - Structural Office
V. Korlu - Soeil Mechanics Sect:.on
(part tz.me) : ~

Projects Reviewed:

W.P. 125-66=-12 : Site 24-375
Winston Churchill Blvd. Underpass
Q.E.W. District L.

W.P. 127.56-12: Site 24~319
Eglington Avonue Underpass
Bridge #37

Highway 403, District 6.

W.P. 127-66-25: Site 23-.237
Cawthra Road, Southbound Underpass
‘Bridge #38

Hwy 403, District 6.

Winston Churchill Blvd./i.P. 125-66-12

Mr. Lin presented the bridgs -pointing out the design features.

Drawin, g #1

It was decided to use the same concept as Dorval regarding the '
closing of traffic lane on the Q.E.d.
Add note about 23" cover.

Drawing #2

The designer is asked to check the possibility of the piles
interfering at the North West and South East corners.
Also add angle at Scouth West corner.

ocT 28 W11 )]

A S ot
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® 2. ®

LR R

Drawing #5

Add asterisk to radial dimensions.
Add note about radial dimensions when asterisk is
used.

Drawing #7
Use note 6 on other abutment drawing.

Remove note 5.
Use asterisk on note 6.

Drawing #8
What does ‘K' means in table?
Drawing #9
Is there a possibility of castingthe median later.

Drawing #11

Remove the work grout from note 2.

Add transverse to note 5.

Change 5" to 43" in cable spacing to allow
more room for exterior vibration.

Drawing #12

Is a transverse stressing sequences required.

Drawing #14
Stirrups to be bent in.
Drawing #21

Call for class "B" in notes for Expansion Joint.
Check section 2. Why is deck lowered "2

Add cover plate to seal at sidewalk as in Steeles
Avenue. Also lower plate of Expansion Joint
Anchorage to give more cover.

Add special to cover Roadway protection details.

W.P. 127-66-12/Eglinton Avenue Underpass

Mr. Lin mentioned that all the existing services will be relocated
by a former contract. Mass concrete backfill will be used on this
contract to fill in any places where the grade is lowered by the first
contract.

Drawing #h

Change dimensions of dowels to suit spiral cover of 2v,

/3



soe 3 ana
® | ®
Drawing #7

Add construction joint on elevation of wingwall and remove
the word parallel from notes.

Drawing #10
Same ag drawing #7.

Drawing #11

Add note to say elevation of column is based on the
bearing thickness shown (recommended by Ken Carter)

Remove 3" cover note on section 1.
Drawing #14
Remove "wire" from note 6.

Drawing #15

Add standard note about pocket treatment rather than one
shown.

Drawing #17

&dd "grout vent typical" at the ends of the transverse
cables at loops.

Drawing #29
Add class “B" to expansion joint.

W.P. 127-66-25/Cawthra Road Southbound Underpass

Drawing #3

Check level of granular pad with foundation section.

Drawing #4

Add note aboulb expansion joint at end of wingwall.

Drawing #5

Same as drawing #h.

Drawing #8
Add height of slope portion of Deck.

Drawing #10

Remove " grout" on note" 2, Remove note L.

Drawing #12
Update barrier wall (2" cover)

Drawing #17°

Change anchorage plate of expansion joint to give more cover.

aesfl



sese & ceae

No other points were brought up and the meeting adjourned at;fc

11:50 a.m.

DRG:1d

Celoe

All present
JeB.Wilkes
R.A.Dorton
C.5.Grebski
K. Bassi
E.Van Beilen
M.R.Ernesaks
D.E.Thrasher
W.MacFarlane

1 Bl

D.R.Gluppe.



Otaio

Ministry of ‘ . , éﬁ ;

Transportation and
Communications

Memorandum
Mr. C. Mirza G.C.E. Burkhardt
To: Head, Soil Mechanics Section From: Structural Section
West Building 3501 bufferin St.
Altention: My, K. Selby Date: February 28, 1977
Our File Ref. in Reply to
Subject:

Re: Winston Churchill Blvd. Underpass
Site 24-375 W.P. 125-66-12
Q.E.W. District 4

The Winston Churchill Blvd. Underpass which orlglnally was
conceived as a 3 span configuration is now being proposed :
as a 4 span structure with an additional centre pier to

be located in the Q.E.W. 22 ft. centre median.

As discussed with Mr. K. Selby it appears a pier in the
centre median will present no problem for the foundations
and that no additional borings were anticipated.

%o”/fw/

RJ:sg R.A, Jeffrles
Structural Planning Superv1sor
for:
G.C.E. Burkhardt
Head, Structural Section

c.Cc. W. Roters
W. Lin

Vz @ ,\@ wa 0%5
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C; MUA Zﬁ‘

Giffels ® B Mu

o : wesF 5'/‘:/?
MINUTES OF MEETING .t
Subject: Ministry of Transportation & Cdmmun1cat1ons
WP 125-66-12, Queen Elizabeth Way - W1nston
Churchill Boulevard Interchange,
Giffels Job Number W7676
Time & Place: 10:30 AM, November 9, 1976
Offices of Giffels, Davis & Jorgensen Limited
PufEOSe: - Progress Review Meeting 1976-3
Attendance: K. Worsiley Planning & Design CentraT Reg1on MiC
R. Jeffries Structural Planning * u
E. Shedler Surveys & Plans - " " -
A. Shopoff Geotechnical Office " .
K. Williams - Traffic Control - Head Offlce Rt
W. Kelly Priority Development" B
"B. Hitchcock  Giffels S
~ 1. Hausmanis *
J. Melichercik *
J. Kreutzer "
T, Jares:z "
*  Part-time attendance
ﬂjscusswon: . Action by:
A. Geometric Design - : '
1. The detailed geometrics for the interchénge have been comp-
leted and submitted to . the M.T.C. The service roads have
been left out because their locations have not yet been
finalized.
2. A plan of the future location of the service road in the
southeast quadrant is to be submitted to the M.T.C., by =
November 15, 1976. . “Giffels
3. There are two options for the serv1ce road in the northeast
gquadrant: ,
(i) a connection to Speakman DT]VQ
(i1) retaining the existing proposal {close to the E-NS
ramp) :

M.T.C. to conduct further investigation



Giffels® . @

Minutes of Progress Review Meeting 1976-3 . .. Page TWQJ? s

Action by:

B, Surveys and Plans

1. The alignment plan, list of éoordinates, and curve data were
supplied to the Surveys and Plans office. Mr. Shedler
indicated it would take 2 weeks to lay out the interchange.

2. The Surveys office wi11'commenée field work on November 22,

1976. A1l information, including .service road a11gﬂment to M.T;C.,w',"; o
be prov1ded by this date. - Giffels . -
3. No request for cross section data has been issued as -of yet.

Giffels indicated that sections for the ramps and: service
roads can be taken from 1":40' plans. Edge of pavement ele- -
vations and cross sections at the north and south\connect1ons
of Winston Churchill Boulevard would be required. Giffels = = .
to prepare a survey request plan. , e Giffels .~

4., Mr. Shedler indicated that drainage inverts are known and
that these would be supplied along with an updated 1":40° .
plan by November 19, 1976. Survey notes for W1nston Church-

il Bou]evard will alsc be provided. - o S M;Tic.
5. A1l survey information received by Giffels is to be assessed R
and Turther requests are to be made 1f necessaly . - Giffels .
C. Soils : e
SN R R X ] _ . /,
1. " The M.T.C. Geotechnical office i5 to commence field work on S
November 29, 1976 : . M.T.C.
2. The Geotechnical office requires stations on the Q.E.W. in
- the area of the speed change lanes. Giffels to submit a re-
quest to the Surveys and Plans office to obtain the informa-
tion required by the Geotechnical office. Giffels
3, ‘GiffeTS to advise of any proposed storm sewer locations. . Giffels
D. Right-of-Way
1. The title search has been requested by the M.T.C. and will be
forwarded to Giffels when available. M:T.C.



Giffels® @

ﬁ%nutes.of Progress Review Meeting 1976-3 o ; SR “Page5Tﬁféé1
E. ~ Traffic Controi 0ffice e
1.  There have been no further deve]opments since the ]ast pro-

gress meeting.

2. The revised terms of reference for the surve111ance systan':
have been lCLCIVSd by Giftels.

F. Ut111ties

i. Giffels to contact ut111ty compan1es and adv1se of p0551b1e ,jf ‘f
- utility relocations. . : g : Giffe
2. - Giffels to set ub a meeting with the'ut1]1ty‘compah1es ahd
© -the M.T.C. D1str1ct 4 Utilities Eng1neer to-discuss utility S
]ocations o : il g Giff
G. ‘E]ectricai Design -
1. The actual séope of the work has not yet been’ established.
M.T.C. to resolve the degree of 111um1nat1on requ1red for the

interchange. - . M.T.C

Please bring ény'erfors or omissions in these minutes to the attentioh:of’I. Haus

Distribution:

Greskow' {15 cc.)
Hitchcock '
. Tilly

Melichercik

Kreutzer

. Walker

Jaresz

- s T €L O3 U0



Ministry of ‘ I
Transportation and
Communications

Ontario

Memorandum

‘ot Mr. R. Van Veen,

Soils Engineer,

Soil Mechanics Section,
sttentiont St Floor, West Building.

From: Pav't Design and Management Sectlon,
Engineering Materials Office, '
15t Floor, West Building.

pDate:  November 24, 1976.

Qur File Kef. in Reply to

ubject: W.P. 125-66-12

" QEW & Winston Churchill Blvd
Digtrict 6 - Toronto

The eight bore holes of this project were drilled in the ‘

. Queenston Formation of Upper Ordovician age. All eight holes cut
through rer shales with characteristic reddish and gréenish thin . L
layers, and lenses of argillaceous limestone. The shales of this L

formation are fissile and easily broken down into a reddish clay
soil.

B. K. Glassford,

_ Geologist.
BKG/sd
Attached




Ministry of ‘ ‘

Transportation and
Communications

Ontario Memorandum

To: Mr. C. Mirza From: Structural Plannlng Offlc‘””
Head, Soil Mechanics Section th Floor ~
West Building Central Region

Attention: Date: 13th September, 1976

Qur File Ref. In Reply to

Subject: WINSTON CHURCHILL BLVD. OVERPASS  Ce~kech w-f-

These plans include:

SITE 24~375 W.P. m J25=66 — 12
HWY. Q.E.W. DISTRICT 4

A new Interchange on the Q.E.W. at Winston Churchill Blvd
presencly scheduled for 1977. ‘ S

At present a three span structure, six lanes Wlde is pro
to carry Winston Churchill Bivd. over the Q. E w.

Preliminary details of the proposed %tructure and roadway al
ment ace indicated on the enclosed plans.

Q.E.W./Winston Churchill Blvd - Plan (B8278) ... 2 cop
Winston Churchill Blvd - Profile = ... 2:"0‘&3@

Could you please prepare a Foundation Investlgatlon Repo
sufficient scope to facilitate the design of the proposed
structure.

The current schedule calls fpr a comblete Foundatlon Investl
gation by December 8, 1976. .

Should additional clarification and/or details be reqalred
please do not hesitate to call this office. , 5

encl. R.A., Jeffrie / ~
STRUCTURAL PLANNING SUPERVISOR.
for:

G.C.E. Burkhardt

REG. STRUCTURA§%$LANNING ENG.
. Byblow
. Gunter
Anderson
. Fitzgibbon
. Roters

Lo
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