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FOUNDATION IRNVESTIGATION REPORT
for hd
PROPOSED UNDERPASS STRUCTURE
AT THE CRUSSING OF RELOCATED
CAWTHRA ROAD AND Q.E.W. SITE #24-1%1
SITY OF MISSIS3AUGA, COUNTY OF PEEL,
DISTRICT %6, TOROHTO

MERBAEEBRREREBEERREEREERRNERERERRRRRE R RE*

I. INTRODUCTION

A new interchange has been proposed for the intersection
of relocated Cawthra Road and Q.E.W. Accordingly, the existing
structure will be replaced by 2 mew structure. The Soil Mechanics
Section was requested to carry out a sub-surface 1nv&stigatiou'£ur,
the above-mentioned structurz in the City of Mississauga, County .
of Peel. The reguest was contained im a memo from Mr. G.C.E. Burkhardﬁ;5
Regional 3tructural Planning Engineer, Central Regicrn Jdated NovaMber g
14, 1974. Subseguently, a foundation investigation was carried out
by this secticn, to determine the subsoil, bedrock and groundwater 
conditions at the site.

The results of the investigation are presented in this re-
port, together with ocur recommendations pertaining to design and.
construction of the structure foundations as well as the stability
considerations associated with the approach fills.

2. . DESCRIPTION OF SITE AND GEQLOGY:

The site is located about one mile West of Q.E.W. and Dixie
Road cressing in the City of Mississauga, County of Peel. The area
in the vicinity of the site is flat and has been developed for
commercial as well as for dwelling purposes.

Physiographically, the site is located in the regisn of
TIrogueis Plain®. This region borders the shoereline of Lake Ontario.




In this region, the subsoil is msinly glacial till ﬁith  
interbedded layers of silt or silty sand deposits. The underlying
bedrock is shale of the Meaford-Dundas formaticn, Ordovician period.

3. FIELD INVESTIGATION AND LABDRATORY WORK:

Eight sampled boreholes, each accompanied by a dynaﬁ'é eond g
penetration test, were put down during the course of the fﬁeld in- o
vestigation. The borings were advanced by means of a C.H.E.-SS *: ay
{(M.V. Mounted) auger machine adapted for soil sampling puxpoaes. 5_fif 

Samples of the glacial till and the granular deposits ware
obtained in a 2" 0.D. split-spoon sampler, which was hammered into 4
the soil in accordance with the specifications for the Standard
Penetration Test. The dynamic cone penetration tests were ud-*‘ : e
vanced using the same method. Bedrock was proven at aevan of the e
boring locations by obtaining BXL rock core samples. :

The groundwater conditions across the site were deterained
by recording the water level in the open boreholes during thc
course of the investigation. '

The locations and elevations of all the boreholes are shown L
on Drawing No. 1447002A , Estimated stratigraphical sections
are also presented on respeetive drawings. The surveying *aiﬁ'fﬂ,
carried out by personnel from the Central Region, Engineering;,., .
Surveys office. All elevations are referenced to Geodetic datum.

All the samples were subjected to careful visual examination  ‘
koth in the field and in the laboratory. Laboratory tests were

performed on selacted samples to determine the engineering ﬁ;‘n:rsspe':rn”i

ties of the various soil types; namely,

Watural Moisture Coatent
Atterberg Limits
Grain size distribution

The results of the laboratory testing are plotted on the
"Record of Borebole™ sheets and summarized on Figures ¥o. 1 +0. 5,
all contained in Appendix I of this report.




4. SUBSOIL AND BEDROCK CONDITIONS:

4.1) General

Immediately below a thin layer of topsoil is =2 deposit
of silty sand underlain by a stratum of cohesive glacial till which
in turn is underlain kv a further deposit of silty sand with gravel
and trace of clay. The overburden is underlain by shale bedrock.

At the existing embankment locations, fill material up to 21 ft. was
encountered immediately above the natural ground. The fill material
mainly consists of silty sand with traces of gravel and clay.

4.2) Pill Material (Silty Sand)

The material used for the existing approach embankment
£ills was investigated in boreholes No. 6 and 10, Borehole No. 6
was located at the north approach of the existing structure and
Borehole No. 10 on the south approach.

The £ill material is about 21 ft. deep in both bore-
holes and is made up of silty sand and traces of gravel and clay.
The "N" values in the granular f£ill material ranged from 11 blows
to 47 blows per foot, indicating that the fill material has been
subjected to moderate to very good coxmaction. ‘

4.3) Upper Granular Deposit (Silty Sand with trace of clay)

Below a thin topsoil, the upper granular deposit is
made up of silty sand with trace of clay. '
The thickness of this upper granular deposit varies
from 7.5 ft. (B.H.4) to 12.5 £ft. (B.H. 2}). Standard Penetration

Tests carried out within this layer gave "N" values randomly
ranging from 7 blows to 63 blows per foot. Based on these results,
it is estimated that the relative density of the upper granular
deposit varies from loose to very dense.

Grain-size distribution testing was carried out on samples
of the granular deposit. The results are plotted in an envelope
form on Figure No. 3, attached in the Appendix.



4.4) Glacial Till (Clayey silt, sand and gravel)

This stratum was found below the upper granular
deposit and consists of a heterogeneous mixture of clayey silt,
sand and gravel. The thickness of the glacial till stratum varies
from 4.5 ft. in Borehole No.2 to 11 ft. in Borehole No.9. |

The grain size distribution testing was carried out on
samples of the glacial till. The results are plotted on Figure
No. 4.

Atterberg Limit tests were carried out on sanmples from
this deposit. The results are shown below:

Range Average
Liquid Limit (W; )% 25-32 28.5
Plastic Limit(wp) % 16-17 ‘16.5
Natural Moisture content (w)% 8.5-11.5 10.0

The material is basically cohesive and has a low
plasticity. '

Standard Penetration Tests were carried out within -
this deposit. The results indicate that the "N" values range from
26 blows to 140 blows per foot. It is estimated that the consis-
tency of the glacial till is very stiff to hard.

4.5) Lower Granular Deposit {silty sand with gravel and
traces of clay)

Underlying the glacial till stratum is another layer
of granular deposit. The material in this deposit is silty sand
with gravel and traces of clay. The thickness of this lower granu~-

lar stratum varies from 7.5 ft. in Borehole #5 to a maximum of 27 ft.
in Borenole #l. This deposit was not encountered in B.H. #6 and 29,

Standard Penetration Tests carried out within this
layer, gave "N" velues ranging from 9 blows to 144 blows per foot
generally increasing with depth. Based on these results, it is
estimated that the relative density of the grarular deposit varies
from loose to very dense with depth.



Grain-size disiribution testing was carried out on
samples of the granular deposit. The results are plotted on
Figure MNo. 5, attached in the appendix.

4.86) Shale Bedroch

Underlying the overburden is shale bedrock. The bed-
rock was proven in seven boring locations by obtaining BXL size
core samples. The bedrock surface, as well as the weathered por-

tion of the bedrock, is presented in the followin; table:- e
WEATHERED SHALE SOUND SHALE
BOREHOLE NO. ELEVATION ELEVATION
1 eeee——- 294.7 f¢t.
2 eemee—— 304.0 £¢t,
4 314.8 ft. 313.3 f£t.
5 317.3 ft. 314.8 ft,
6 328.5 ft. 316.5 ft.
9 322.4 ft. 321.0 f£t.
10 314.8 ft. 305.8 f£t.

The bedrock is identified as shale of Meaford-Dundas
formation, Ordovician Period.

S. GROUNDWATER CONDITIONS:

Groundwater level observations were carried out during the
course of the field investigation by recording the water level 1n:
the open boreholes. The observations are recorded on the Record
of Borehole sheets and summarized on Drawing No. 1447002. The
results of the observation indicate that the groundwater level
ranges from 5 to 24 ft. below the existing ground or road snrface’
which corresponds to elevations from 334.5 to 339.8. '
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6. DISCUSSION AND RECOMMENDATIONS:

6.1) Ceneral

It is proposed to improve the present interchange facilities
at the crossing of Q.E.W. and Cawthra Road. &as a result, a revi-
sion for Cawthra Road has been planned and a new underpass struc-
ture will be reguired at adjacent and east of the existing struc-,
ture. The new structure will be four span (52'-65'-63’-52’)having
a total widi» of 120 ft.

The new centerline is slightly north-eastward oriented
causing an eastward shift of 42 ft. of the north abutment. Due to :
the presence of the traffic problems on the existing Q.E.W., it was
not possible to place any boreholes for the center pier which will
be situated exactly at the existing center boulevard.

The subsoil at the site consists of a 7.5 ft. to 12.5 ft.
thick, loose tc very dense upper granular deposit underlain by
4.5 ft. to 12 ft. thick, very stiff to hard cohesive glacial till,
which in turn is underlain by a lower 7 ft. to 27 f£t. thick loocse
to very dense granular deposit. The overburden is underlain by
shale bedrock. The sound bedrock surface ranges from elev. 321.0
to elev. 294.7.

€.2) Foundations

6.2.1) Pier Footings

The grade of the existing Q.E.W. at this crossing is about
elevation 340 ft. and this grade will be maintained in this area.

—~—

The subsoil at this site is competent for spread footing
type foundations. The piers, therefore, can be founded on spread
footings located within the upper granular deposi*t at or below
the following elevations:



Elevati@n‘

South Pier (Piecr ¥o. 1) Boreholes ¥Ne. 2 and 9 - 333.0 v
Center Pier (Pler No. 2) {(see comments below) - 333.0 v
North Pier (Pier No. 3) Boreholes No. 4 and 7 - 334.0 v

In all cases, a minimum of four feet of earth cover should
be provided te the underside of the footings for frost protection
purposes. '

With regard to Center Pier, at the time of foundation in-
vestigation, borings were not carried out in the vicinity of
Center Pier location in view of the presence of the Boulevard
fence rails and traffic situation. It is believed that the sub-
soil conditions will be similar to those encountered in the .
general area. For design purposes, a bearing pressure value of 
3 t.s.f. may be used. Prior to the construction, after the re-~
roval of fence rails, etc., this office will carry out additional
borings in order to provide positive recommendations. It is
suggested that District personnel should advise this office prior
to four weeks before commencement of the construction in order to
carry out the borings at this location.

Spread footings meeting the above mentioned requirements,
can be designed using a safe bearing pressure of 3 t.s.f,

Footings will probably be located at or below the grcund
water level recorded during the period of the investigations.
Censtruction for footings in the granular deposit can be carried
out below the prevailing water level with an oversize excavation
as illustrated on the sketch on the following page. The method
would involve an initial gradual pumping, with final pumping
confined to the shallow ditches arouné the bottom of excavation.
The rate of pumping should be maintained in such a manner that
the sides of the excavation do not slough in.

Settlement of the foundation subsoil will take place due
o induced footing pressure. For fcotings of the size contem-
vlated, inducing the aforementioned kearing pressure, the settle-

ment will be negligible. TFurther, this settlement will be elastie
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in nature: i.e. will take place during cr immediately following
che construction period.

£.2.2) Abutment Foundations

The proposed abutments may be "perched” within the approach
fills. Due to the re-alignwment along Cawthra Road, the wast ‘
portion of the abutment footings will be located within the ex- ’
isting £ill, while the ecastern portion will be within newly placed
£i11. 1If a spread footing scheme will be employed, the integrity
of the abutments may be adversely affected, due to the differential
settlements induced within the existing and newly placed f£ill, '
under the applied footing pressure. Based on this consideration,
it is recommended that the abutments for the new structure be
supported on end-~bearing piles driven to shale bedrock (see bed~-
rock elevations under heading 4.6 above).

The allowable loads will depend on the pile section chosen;
for example, 12 BP 74 steel H-piles may be designed for 925 tuas
per pile. No rock or bouldery f£ill should be placed within the
planned limits of the piles,

$.2) 2pproach Embankments

As discussed previously, the existing embankments
will be widened in an easterly direction (total width of widening
approximately #0 ft. on the south side and 100 ft. on the ncrth
side}. The maximum height ¢f the proposed fills will be at the
sama elevation as the existing one; i.e. 381 ft. No stability
problemns are anticipated for embankments with standard 2:1 slopes.
provided the additional £ill required is: 1) properly keyed into
the existing embankment in accordance with current M,T.C. speci-
fications; and 2) it is prcerly compacted.



7. MISCELLANEOLS

The field work wes cerried out during November 29th to
Decenber 1Eth, 1974, under the supervision of Mr. V. ¥orlu,
Froject Engineer, who also prepared this report.

The equipment was owned and operated by Atcost Drilling i
Co. of Toronto. L k:ﬁ

This project was carried out under the general anp@xviﬂﬁaanf A§}
of ¥Mr. M. Devata, Supervising Engineer, who alsc reviewed this
report.

'H’ ‘,,<;E?§i4§%¢%§;

VK/sah ” v. Rorlu
March 5, 1875 Project Engineer

March 20, 1975
ék % @mm%\

¥. Devata
Supervising Engineer
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e . g
baey | e e TSSO , 0 *T-— 926 4128,
34,0 sﬁty sand, trace of | T Ty i 033 (272 |
clay ! j . B
L - o o ‘
N T
3148 | Coapact te ¥. Dense | - 5
25.0 | SOUND 3 1B Rec,
. Shale bedrock o |zsg, £004 310
3053 .
32.0 | XD OF BOREBOLE
3on

20
1G5 % STRAIN AT FANURE

1%




OFFICE REPORT ON .sau EXPLORATION

MUNISTRY ©OFf TRANSGPQRIATHON AND COMBUNITATIONS=-ONTARIO

WP

ENGMNEERING SERVICES BRANCGH - CEQTECHMNICAL OFFICE - SOL MECHANICS SECTION
RECORD OF BOREHOLE N2 5
LOCanoN  Co-0RDS: 13,856,2468; 977,8808

3407000

isT.

=

] Y, B

Darys_CERDETIC

BORNG DATE DECDMBIR 4, 1974
FOREWOLE FYPE AUCER AND SAMPLE WITH CME 55

ORMGINATED BY Vo Bu
COMPILED B8y V. R,

CHECKED BY,,.&‘

it}

[ 3 ; ‘ w JOYNAWE CONE PENETRATION LACUID LAY e Wy
SO PROFUE EWN‘E?} = RESSTAMCE PLOY PLASHIC lWWa-——‘% ';5
s P w3 ) WATER CONTENT.w § 25 |
ELEV @lw w2 SHEAR STRENGTH w___w " F 1 REMARKS
BEPTH DESCRIPTION =1E > & O UNTONFINED « FIELD VANE Yy ,
= % = % 1o ouick thanal  * uaB vang §WATER CONTENT % o
539,8 | GROUND LEVEL o 2 leey 10 20 30 for sasicu)
0.0 3
Siley sand, trace 1.Ll.55 u«; : :
of clay N wl ° 096 (&)
§330.8 | loose tu compact o : ]
9.0 ,-’leté‘g,’% Py cliwir uﬁt::’f“ 2 28 30 30 & :
sand & gravel,glac ;;’ T L.. d L Jomasas
1324.8 Hard et g S
15.0 | Silty sand, some grawel | 5. 58 |72 4 13 43 40 &
trace of ciay. Mo
- Ioose to V. Demse 5 -4 8 1 551 9 3204
317.3 Y I —— o
3@ § Weathered s law 3 0%
5.0 Sound ge:
|
108.8 | Shale Bedrock ? {BIL Rec.| 319 ]
31.0 | EXD OF BOREMOLE ; ; "
3007
,‘ i j
20
1345 Y STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO ‘
ENGINEERING SERVICES BRANCKH - GEOTECHNICAL GFFICE - SOR MECHANICS SECTICN
RECORD OF BOREHOLE N2 6

OFFICE REPORT ON SOIL EXPLORATION

wip, _L34-70-02 LOCATON TO-ORDS: 15,836,152 ¥: 977,829 E. CRIGINATED. 8Y LK.
oSt & iy, .E.M. SORNG DATE  WOVEMBIR 2%, 1974 COMPILED BY V.K.
DATUM__GEDDETIC BOREMOLE TYPEAUGER ARD SAMPLE WITE CME 35 CHECKED BY.
i & ADmamC CONE PENETRATION LHUHD LIMATT e, i~
SOi PROFILE SAMPLES % [ressrance sio7 PLASTIC LT ——wp | = &
=1 “wi 3 70 40 o & WATER CONTENT—.W L2 & E )
ELEV glelw | 3 SHEAR STRENGTH “w___w % 2 | REMARKS
m DESCRIPTION -3 R § 2 O UNCONFINED « HED vANE Y )
@l 217 17§ 5 e cuck maiaxm % ias vane | WATER CONTENT % w
361.0 | GCROUND LEVEL % Z leew 10 20 39 lon.sasici)
8.0 X7 P T - ~ o
FILL MATERIAL ;}, b5 ‘ 12 \} i
SILTY SAND SR { J j94936 §
TRACES OF CRAVEL K - 3 : ]
AND CLAY Y-{3 ssl20] 350} =
CMPACT TO DENSE  WRETEED N b - le3sas 1
< = /'/ S
240.0 <) T~
ol T Tl 5| ssiin| 3uof—
Ol smry saw - Y | (! : !
TRACES OF CLAY S e e ‘ > o 0 88 (n”
333.0 | comp. e i :1 RN
5.0 EEL.MIX OF CLAYEY SILT 7% S5 : N |
B cmvzj':ﬁﬁciu N e e [ — o 923 49 19
328.5 L T »3@1 ,
32.5 |
9 |sx P i
WEATHERED Rec. |
10 mxt psz| 3
3651 11 B KoY |
54y SOUXD 100
312.5 SHALE BEDROCK 12 | BXL Bec. y
48.5 | EXP OF BOREHOLE é -

20
1I59-5 % STRAIN AT FAILURE
n



OFFICE REPORT ON. SOIL EXPLORATION

MUNISTRY OF TRANSPORTATION AND COMMUNMICATIONS -~ ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N27

v L46-70-02 LOcanion CO-ORDS: 15,836,173: 977,879 E. ORIGINATED BY _Y:X.
oisT_%& WY, Q.E. W, BORING DATE DECEMBER 8, 1574 COMPILED BY
paTUN  GEODETIC BOREHOLE TYPE _ AUGER AND SAMPLE WITH CMI-33 CHECKED BY .,.@_
: AMPLES = JoyNaMC COME PENETRATION LIQUAD LIMIT  omemomaa
SO FROFILE SAMPEE 1 & [sesstance sior PLASTC LMIT ——wp t:.:; :
5! e w3 2040 0 WATER CONTENT—W 1 25 L
ELEV Eleglw 2 SHEAR STRENGTH wooow ™ 3 | REMARKS,
DEPTH DESCRIPTION 2{E, > % O YNCONFINED * FELD VANE Yy o
‘ 11 & fe ouick Tiamal % 143 vang [ WATER CONTENT % , %
339.5 |  GROUND LEVEL » | Z ey 1920 30 _g_ SA S .L
0.0 - v, . ,
SILT SAND, TRACE .- , : -
OF CLAY [ A ..5§ [EY iy I‘ : s
'. sl D o S ]oss42 3
830.0 DENSE . _ ey
T 3 55 {30) 330 ‘ proad
3.5 Bet.mx of clayey sil; \ NG , ;’
HREGSENE T el > o 4 27 43 26
324.5 Py . :
150 -y 5iss (63 ;
SILTY SaND s o «
TRACE OF CLAY L RIS T 3w of . }0 85 (35)
DEWSE TO V. DENSE || _
8140 A A Y
£5.5 | EXD OF BOREHOLE
310

E)

20
%535 % STRAIN AT FAILURE
10




OF FICE REPORT ON 50IL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOI MECHANICS SECTION
RECORD OF BOREHOLE N2 9

we__ 144-70-02 LOCANON CO-ORDS: 15,835,%87M 977,898 E. OQ!G!NM’EDIY VK B
DisT._ 6 Hwy,  Q.EM. BORING DATE DECEMBER 16, 1974 comm_’go‘gy \'K :
DATUM _GEODETIC BOREHOLE TYPE AUGER AND SAMPLE WITE CVE-35 CHECKED 8Y <oz
\ 2 [DYNAMWC CONE PENETRATION LHGUID LIMIT et
SO PROFUE SeMBES 1 £ lsessrance sior PLASTIC LIMIT —wo | =
51 o wl 3 70 40 80 WATER CONTENT—w | 2
ELEV Slwlw 3 SHEAR STRENGTH wy w w7
DEPTH DESCRIPTION H EIERE © UNCONFINED  + FIELD VANE )
2" & | cuck TRIAxAL  x cAD vang | WATER CONTENT %
341.9 | GROUND LEVEL 3 2 lggy 1 20 30
-9 | s1ury sawp, TRACE OF o 3s0}
CLAY s Ty Q
333.4 | ooeact N AR e e
s . CIAYEY SICT S by tee— 7% -
SAND AND GRAVEL -  [*-, a_
SLACIAL TILL hifEs e BT T d
4 ;
V. STIFF 10 HARD ,.’;”5 5755 | 34
322.4 (o
| 22-0 IWEATHERED 5% &
21.0 | 5ounp SHALE BEDROCK 100y 32
AL e
315.9 .
26.0 | END OF BOREHOLE
31

)

20
15 €5 % STRAIN AT FAWURE
10



OFFICE REPORT ON 50IL EXPLORATION

MINISTRY OF TRANSPORIATION AND COMMUNICATIONS-ONTARIO

ENGINEERING  SERVICES BRANCH - SEOTECHNICAL OFFICE - SO METHANMICS SECTHON

RECORD OF BOREHOLE N210

wep  144-70-02

LOCATION TO-0EDS 15,835, 09645

977,962 B,

ORIGMATED BY X,

)

A WY, 2.5, BORINMG DATE _prrrusee 12, 1974 COWMPILED BY Wuity
parum CEODETIC BOREHOLE TYPE AUCER AND SaMPLE WITH CM.E.~55 CHECKED BY cimelio.
SO PROFIL AMPLE & JOTNAWE CONE PENETRATION LICUID LIMIT ey | 2
o orLe SamPLES = [resisTance POy PLASTIC LIMIT iy § = &
51 o w i 3 2o b s g0 ) WATER CONTENT—.w | 25
ELEV Ejelw 3 SHEAR 3TRENwH vis w 3 | REMARKS
peptn|  CESCRIFTION =l > € O UNCONFINED  » FIELD VANE o y
‘ =§ 21" 7] S ]eouck tmana  xuas vane JWATER CONTENT % w
359.8 GROUND LEVEL “ £ ey 10 20 30 JGRSA.SLCLY .
8-0 | FiiL MATERIAL >0 ; , b
SILTY SAXD, TRACES >\~ ~ ~—— |
OF GRAVEL AN A L) k4
AND CLAY P >
N\ 350 = |
{2 0ss 70 T a 7% 29 10
COMPACT TO DENSE <. ‘ i
8 LY 1
N
<< y ‘
3.3..8:3.._._5}0?_“__ P L W E T 340 ° j2 67 (21)
21.5 GREY :
{5 (5§ 123
SILTY SaNp, TRACES |'.° 5
OF CLAY t.op6 1SS 133 : -
) 051 (9 1
h27.8 | COMP. TO V. DENSE 1155 .63 1 330 ; l
32.0 |HET. MIX OF CLAYEY 5155 150 .
SILT, SAND & GRAVEL ‘ o
GLACTAL TILL EREEIEE) d " 731 64 18
521.8 BEARD ‘ ‘
38.0 | SILIY SAND WITH : : 320 =
GRAVEL & TRACE OF |- -jZUISS IO i o b7 3017 .6}
CLAY - E
R14.5 | V. DENSE i - "
%5.0 I SE 104
¥
WEATHERED 310
B05.8
"5%5.0 | SOuND SEALE
5005 BEDROCK 12 {za $O0F
$9.0 | END OF BOREHCLE
5 i

22
15 Q-5 Y% STRAIN AT FAILURE
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PERCENT PASSING

0

30

70

o~
L3

e
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k14
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GRAIN SIZE DISTRIBUTION

NOV, 73 6”3»—??

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT ‘
Fine | Medium i Coarse Fine |  Coorse

MINISTRY SIEVE DESIGNATION 70 200 W0 100 00 40 30 10 18 10 3RO W 2"
i g | 1 I N CC1Td

- 4 “ - % | <
g g8 § 23 z '8 8 313 01 o5 1:0 38 4 ™ 10 30 40 506070
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PERCENT PASSING

GRAIN SIZE DISTRIBUTION

7 UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
O AN
7 CLAY & SiLT Fine H Medium | Coarse Fine _ i Cm;:‘w
o MINISTRY SIEVE DESIGHATION 270 100 140 100 0 6 1 ,L e WY ¥ W 27y
96
&0
70
14
50 po=
AN - TOP JAYER
CLAY
i
30 poas
10
16
°I 1 [T 1 1 | 111 LI g 21]1 ! LLI
§ § §§§ z § 2 32 . o8 e T3 as w 20 30 &0 $069%

GRAIN SIZE IN MILLUMAETERS

FG. 9

we. 144-70-02

-]

L]

L]

a8

RETAINED

39

&
=
PERCENT

14

L3

0



© . " NOV 72 65 27

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL_CLASSIFICATION SYSTEM ‘
CLAY 8 SWY ; SAND GRAVEL

B £ins Hadivm | Cosree Fine | Cosree
STHY SIEWE OESIGHATI - , u O A N L
66 FAINISTRY SIEVE DESIGHATION 79 705 M9 W 080 45 3933 8 W y 1 . AR LE
4/ R TR
50 1 i
16 1
46 % &
3 s
L g w =

o~ v = —— f— st %
& HE] IGLAYEY SIET, SAND 8 RAYE &
GLAJIAL THLl i
i8 #%
30 y« ik ¥
i9 %55

¢ ' imﬁﬁ '1 I LTI I T I I
g &1 L & B8 LE Q $ 4 3 » % 36 46 5 &6N

AT
L
¥
£
R3]
-3

GRAN SIZE N NGLLUMETEES

211 O PR e WP 144-70-02



GRAIN S5IZE DISTRIBUTION

®NOV 71 ‘fx 22

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & Sut

SAMD

GRAVEL

Fine i Medivm | Cosrse

Eine

Coanre

 HINISTRY SIEVE DESIGNATION

0 290 My w8 est0 #9399 s 13f

i%w %&;@ iﬁm ?w' g‘b}) ?N 33«3
ki

00 0§ _ %
1] S S B S I e 0 £ B i8
19 s
: a ke 25
g &8
g [
B s =439
5
g £ fossss s ol
’
39 . %
k{4 : | £
10 I==5 $8
Y 2 . : : 58
; [T ] 1 ¥ i i T 1T LTI | 111
Py % - . ) ) " °
g g g %§ z s 2 332 2 2] ) ? 3 & L W 39 i AW

W, 144-70-02

ENRUNED

WERCE T



by

230

" nﬂé&g@f !&A‘ﬁ’?iﬂ
s D

LSO R

MEW ST, SaND &
IR

g Y

SAND T
GFRVEL B TRACE OF Q.

> Como oW Danve -

SHALE BEDROCK

A

Looss to_Dense -~
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332 WHTH GRAVEL & TRACE OF JLay = NP
. e e
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|
|
g

SN

48 2

PLAN

o SCAIE 4y SOFT.

3?0

VD, QEW.

360

LAxsE

p / 7.~ onramo
@ KEY PLAN 5
SCALE R -
T o5 ¢ b 2 3 Miter.
LEGEND
Bore Hate

Dynomic Cone Penetration Resistance: Y."I’

8ore Hole & Cone lest

e e

Water Levels established ‘of time.
of fisld investigaron. DEC. 1974

CO-QORDINATES:
NORTH -EAST.

S

ELEVATION

340- 978046
3d0-
338
339-
3e1-
33%-
41
0 | 359

15836072
15836111 978,010
15,836207) 927,920
15,836246) 977,380
15,836,152 977,829 §

15836173} 977,879 §
15,835987} 927,899’
15,835,9641 977,942

A
» 0 »O @ wo N

— NOTE — :
The boundarias batween soif sitata hove been estcbiished aaly of
Bore Hole locotions. Batwsen Bove Holes ‘the boundaries are. davume
from gealogical svidence . SO

FROFASEL

ges0c

S

3590

wiy
E6L
N

340

NGTE FOR “ONTRACT FOCUMENT |

The complate foundation investigation report for
this firucture may be wxamined st the Structusal
Offics and Foundusions Office, Downgview,
and st the . TORONTQ: - - “Distrier Office:

S
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320

320

el
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E seorm wom |
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o SCAE =
3 39 40 s
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REF NOQ 88010

[ MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIQ -f
¥ EACHECRING SERVICES' BRANCH-GEOTECHNICAL OF FICE~ 50N MECHNKS. SECTION.

CAWTHRA ~ ROAD

wGrwar N0 QEW. OISt NO. &
2o _REG. MUN. OF PEEL : i
smw_ MISSISSAUGA war LCONC ;

BORE HOLE LOCATIONS & SQOIL STRATA

SR VK TniCats, T s hO W4~ 7002 [028N MG %5

ORAWN SO CHECHED (F W D O 1447002-A
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Mr. R. Northwood Soil Machanics Section
Arsa Construction Engineer Enginsaring Materials Office
Central Region Poom 313, Contral Building

3501 Dufferin Srreat, Downsviaew
Mr. X. Tremein

M 06 11

Fe: Cawthra Road, Regional Rond 17
Interchange Tnderpass
ﬁ’»?n 1""‘?0‘@2@ c&nﬁt&fkt 79*@3

Becaunse of the difficulties encountered in unwatering Piex 3,
Stage I construction at the above mentioned strocture, our
office was requested to advise on and observe the construction
of the south abutmert wnd Pler 1, Stags I. Initially, it was
proposed to drive th timber lagging into the glacial till and
carry out the excavation below the water level within the
timbar cofferdam. Driving of the timbar sheeting proved to be
too difficuit to advance the tinmber lagging sufficiently far
encugh ahead of the axmavation operation to adaguately control
groundwater. In view of this, alternate mathods of construction
wars agreed upon by members of our office, M.T.C. construction
personnal and the contractor. These methods are as fullows:

- Scuth Abutment, Stage I. Unwabter hv coastruction of perimeter
drains

~ Pier 1, Stage I. Unwater by excavating "deep wells® within
the arca of the footing down to the gqlacial till. Two desp
wells were recommendad ila addition to tha “deep well”™ located
at the eoxisting key adjscent to the Stage I-Stage 2 joint,
These “deep walls™ are to be three to foor feet wide carxried
dawk to the glacial 111 and serve as suwp holes, Water
flowing inte the wells will he pumped out at all times until
the footing is brovght up te above the groundwater lsvel. The
deep wells are to ke brought up to footing formation lewel
by means of mass concrete. {A sketch §fllustrating this
scheme was ¢iven to Mr, B, Gaston on 7% 06 05 ut the project
site)

- Pler 2, Stage Y. Locate thzs footing on the qlacial £1i1]1 and

bring up to the fnoting formation level by means of mass
contvete.

Cont'dioiennces



- Finally, periodic obssrvaticns ays ¢o be carried out by this
office to determine if alternate methods ave rqguirad for the
Stage II conatruction.

¥, Maclean
Project Engineer

For: M. Devata
Supervising “ngineer

cc: C.8, Grebski, Attn: W, Lin
Piles ./



Memorandum
Te. Mr, D, Machonald fom: S0ll Mechanics Section .
Area Construction Engineer EZngineering Materxalg ngxce
Central Region Room 313, Central Building

3501 pufferin S5t., Downsview

oate: 79 04 23

AT O
D Fue Rel. in Reply to
Subject: Re: Cawthra Road (Reg. Road 17)

Interchange Underpass
Contract 78-83, W.P., 144-70-02
Site 24-191, District &, Toronto

It was agreed earlier that the subsurface conditions at the pro-
posed center pier location would be investigated during con- .
struction prior to commencement of excavation. This investigation
is intended to ascertain the soundness of the footing design

which was based on the subsurface information in the adjacent
area. We have now completed the necessary investigation. Our
findings and recommendations are as follows.

Two boreholes were put down about five feet south of the center
line of QEW close to W.P. #10 and W.P. $£3 of the propesed center
pier. Underneath about 3 1/2 feet of sandy roadway fill material,
subsoil consists of approximately 5 1/2 feet to 6 1/2 feet of
compact uniferm lacustrine fine sand with occasional lavers of
medium dense sand, overlving a 3 1/2 foot to 10 foot thick stratum
of competent glacial till which is composed of a heterogeneocus
rixture of clavey silt, sand and gravel. The glacial till is
underlain by probable shale bedrock (inferred from the augering
operation) at a location close to the existing underpass and by

a layer of very dense sand with angular gravel and shale fragments
in the eastern portion of the proposed center pier footing.

Groundwater level was found to exist at elevation 337.5+, cor-
raesponding to a depth of about three feet below ground surface.

actual field data is contained in the Recoré of Borehole Sheets
nd the location of the boreholes is shown in a drawing, both
eing attached to this memorandum.

ot

The center pier can be supported con spread footings founded in

the granular stratur at elevation 333.0 and designed for an al-
lowable pressure of up to 3 tsf as recommended previocusly in our
foundation report. Since the cohesionless foundation soil is
likely to 'boil' under unbalance@ hydrostatic head, a positive
dewatering scheme will be reguired@ for the footing excavation.

Such a scheme mayv be composed of interlocking steel sheeting driven
at least one foot intec the underlying cohesive glacial till.

contfd. .. i



Alternatively, to minimize the cost of the sheeting, the sandy ;
subsoil between the underside of the footings and the glacial till
can be subexcavated and replaced with mass concrete. In this

case, timber sheeting can be used and they need to be drivenm only
six inches into the glacial till stratum.

Because excavation will be carried out ve*y close to the existing
pavement of QEW, a roadway protection scheme will be requlred.
The Roadway Protection 'C* spec;fled for the center pier footing
as shown in Contract Drawing Ho. 17 appears to be satisfactory.
In view of the hard consistency of the glacial till, it is felt
that an embedment of six inches for the timber sheeting would be
quite adequate. This sheeting, however, should be properly bracedf
against inward movements as excavation proceeds so as to av01a any’
loss of ground.

It should be noted that the roadway protection scheme can be in-
corporated with the dewatering scheme. :

The information contained in this memorandum should be read in

conjunction with other contract documents of this project. If we
can be of any further help, please feel free to contact us.

B L,
B. 1w JV

Senior Enginser

For: M. Devata
Supervising Engineer

BL/MD/gs
Attach.

cec: C.5. Grebski
G.C. Burkhardt

Piles
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" OFFICE. REPORT- ON- ‘SO EXPLORATION

FHISHWAY ENGINEERING DVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 20

GRIGINATED 8Y _EL |

i

WP 144-70-02 LOCATION Conxds., N 836 1423 E 977 958 {close to W.P. £10)
ODIST___6 _ wWwy__QER _ BOREWOLE TYPE __April 18, 1979 COMPWED  BY " BL o=
DATUM Geodetic DATE 3" 1.D. Hollow Stem Augers CHECKED BY..__
SO P 2 o w  [DYNAMIC CONE PENETRATION o ¥
Olt PROFILE SAMPLES | & o | 2 |ressance pior s Narvm 4
< g LT CONTENT . LIMIT 0 i
= w {20 20 40 60 80 100 z25 R
Sz w = z 1 L L 1 L Wp W W2 DOl - N
ELEV . Tlai ¥ 2|98 | & |sHEAR STRENGTH — o4 ‘| GRaiN-S1ZE {
DEPTH DESCRIPTION K-S 26| T |ounconrner  + FEWD vane waTeR conTENT ()] ¥ D'STB'?/UT'ON
é z 5 |EY ] & |equok Trianal  x s vane ° ‘ “~( el ]
340.6]{ Pavement Surface bl > u ) L JGRISATSYHCL )
0.0] Asphalt Psavement and 340 R e
337.11 Sandy Roadway Fill X
3.5] Uniform Fine Sand 4| N
2 118s 10
332.6| Brown, Compact
M Sand 21{8s
338. g E§gxlrl.mDense - —
10.0} Glacial Tl | 3185 |51 330
Heterogeneous Mixture
“f Clayey Silt, Sand 4185 |52
and Gravel, Grey 36
Hard
313.6 6155 |6o7]s" | 320
21.0| Sand With Angvlar
Gravel and Shale A
314.1| Fragments, Very Demse |- .1 7 [ S5 | 60/ 14"
2€.5! End of Bole

3, x5 . Numbers refer to

Sensitivity 10

20
15 -9-5 (%) STRAIN AT FAILURE



PEPORT ON SOIL EXPLORATION o

c .

HIGHWAY ENGINZERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE

No 21

wp___ 144-70-02 LOCATION ____ Coords. X 836 107; E 977 930 (close to W.P. #3) ORIGINATED BY _BL
OIST___ 6 wwy_ QFW  BORERCLE TYPE_ 34" I.D. Hollow Stem Augers . COMPIED BY. _BL- o}
DATUM Geodetic DATE spril 18, 1979 CHECKED BY. o
SO PROSILE SAMPLES (3 u DYN‘?TMC CCNlE FENETRATION 5 : Eoy £
£l gg g RESISTANCE PLOT nastic e v :g * REMARKS:
= 1w 3@ @ 20 40 60 80 100 conTENT Zo g s
9 ar hiéd = = 3 1 X i i Wp W Wi :; o >
ELEV DESCRIPTION glg e % %g O |SHEAR STRENGTH ————— | F [ GRAIN SIZE
DEPTH ! B2 2131238 5 |oUNCONFINED  + FIELD VANE ol Y
é z > %U & | QUK TRAXIAL X 1AB VANE WATER CONTENT (%) :
350.51 Pavem e hid - w L )
0.0} Asphalt Pavement & X 340 !
337.0! Sandv Roadway Fill X
3.5 Uniform Five Sand o )
Brown, Compact A 11 8Ssi24
331.5 :
9.0 | Glacial Till = 330
328.0 ] Grey, Hard i 85132
12.5| Bnd of Hole
Note: Refusal to

Augering at a Depth of
12,5 Feet om Probable

Shale Bedrock

+3, 5 - Numbers refer to
Sensitivity

0

20
1545 {%) STRAIN AT FAILURE
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é;q;gg?“ww fgzinn Tnrinearins Ynterials Gffice
eni SagLoT ird "lonr, Central Zuilding
IE01 Duffarin St. Dovnmsview ‘ :
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£4 19

Re: Cawthra Road Intoxrchance at Q.E.NW.

WoPo 144=70-13, Siza 24-19}
Digtrice 4, Toronts

Purther to the minvtas of the Technical Heview Meeting §3 we
submit the {ollowina comments with rogard to the unwatering

requiremants:
1} The roadway protection can alan bao incorporstad in ha

2}

dewatering scheme for the pler foondations provided the
sheating extends at lesst twn feet into the cohmsive qlagial
till stratwa. In such a case any inflow inko the axcpvatdeon
can be readily removed by ordinary pumping mathods, G

A special provision should be inecluded in the contract document.
for unwataring of the abutment fourdations. This 5% should
he as f@llowa:
"The contractor aball everecise oxtrame cars during
construction to prevent ‘oolliemn’ of the basge of thoe
foundaticn excavation in the fine orained silty sand
below the prevailing gronndwater lowvel,

This SP together with an iter for umwaterino will movsr mur noadn,

¥, Devata
Supervising Fnginear
wwiig
cer G.C.B. Burkhardt
. Lin
D. Machonald
G. Paarce

Pilea :/
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¥r, C,5. Gredski Seil Nechaniocs Section
Structural O0ffice Geotechnical Office
Yest Buildiung, Dewnsview West Building, Downsview

Decenber 2%, 197%

C.E, %, Umwthra Rd, Utpass
¥.P, 1457002 Site 2h.101

Highwes # ‘.E.W. Distxict 6

Ve havo ‘reviewed the final bridxo dravings tubuitm i
by your office for the abeve mentioned structure -M «
submit the following comments, Yt should be Mﬂd
that in eur Foundation Report on Page 7 we hed
indicated "prior to the construction, afier the
removal of the fence ruils, etc,, this office. wﬁ.l o
carry out additisnal borings in amhr to m«ﬂq :
positive recosmendations,” ,

In view of this we nannot provids any omn’u at ;
prasent for this porticular piler locatien, m .
we hove no comments with regard to foundations eof S
other structural elements or approach cmm&s.

Comments rsizied to dewatering during the !o!mdmt;i on
coustruction zs discussed in our qudation
applicable,

Ve Eoxrlu
Project Eugineer

For: ¥, Devats
Supexvising Tugineer

cect Mr, G.C. Burkhardt
Files |
Record Sarvices



~ and & more definits recommendation could de

-w R
Bz, €. 8. Credaki, G Do Ea ahﬂt

‘Structuial Design Hpgincer Struoteral Plaaning Offioe,
West Building. ’ 3501 Dufferin Stxeet.
wx. W, Lin June 20, 1973,

Cavthxs Zoad Undarpies,
Site 24-191, W.P. 144-70-02.

B.M., District 6.

pler typs fouatstions
at tha £ 3 Mmawlmm des to the vy

' mmmm.mw mmmmw

m“mm of MQJ%MMht:
" memmmmmmmm;

mnmm&wxm

o constrection mmgumhn.mumum :
mt&«m:iu.

expressed soms support for utilizimg this ﬁmwm
a possible altsrnative to the comventioaal denign. umm
that the sattar skould be discussed at the © mm

nade.

If this foundation typs does
this office beforwe it is

I a conveational footing prowes
mmmmmmmmummmm
mmmmumwmmmumm
KR Xm : . D R Byw, S

.t H. Colmine
. ¥, Forssniowski
ﬁw MmW’

=
.
A
G

N, T e, y
m@’fﬁ?&ga



MINISTRY CF TRANSPORTATION AND COMMUNICATIONS, OMTARIC

MEMORANDUM
T My, O. Mivsza, Feom: Gl C. B Burkbardt,
Head, %oile Mechanisos Section, Structaral Planning Office,
West Building. 3501 Dufferin Street.
ABTENT I oave: November 14, a974.
e Fowie FEF. % REPLY DD

semsur.  Proposed Cawthra Rosad Underpass,
Site 24-191, W.P. i44~70~02,
Q.8.W., District 6.

An interchange has been proposed for the intersection of uxis%ing
Cawthra Road and Q.E.W. Because of the imterchange being cnnahru@ted,
the existing Cawthra Road Underpass structure will be replaced.

Preliminary details of the proposed structure and roadway alignnnnﬁ
are indicated on the enclosed plans. These plans include:

Preliminary Site Flam (2 copies)
Preliminary aligmment Drawing (2 copies)
Proposed Profile ~ Cawthra Road {2 copies}
Bite Photographs.

Bxisting structure drowings are available through the Structural
Records Section under Site 24-19%1 or D-360%. These drawings ﬁwtail
the original soils investigation carried o~ut in Rugust 1955,

The pew aligmments have not been co-ordinated as yet, therefore
the proposed footings are located in relation to the ovtside edge
Of thw west sidewalk ©f the existing structure. AS S00RN as thﬁ requira&
dats is available the borehnles can be co-srdinated.

Could you please prepare a Foandation Investigation Report uf
sufficient scope to facilitate the design of the proposad structure.

The current schedule calls for a completed Poundation Invostigation

by ,Z-%@r@l i, 1975,

The exach lnaaﬁiam of existing services at the site has not been
determined as yet. There are however some existing services koown. to
be in the wxexn;tv One iz an B¥P watermain rapning parallel to the
QB W., 80 to 110 ft. south of the Q.E.W. centreline. “he other

services are on the west side of the cxisting struckure; one being a
wabterrain crossing the Q.EM. approx. E@“ west of the strueture and

T‘E.ﬂ WoE
ﬁmwﬁ!ML 7.7?’::7;“\;.* \\
.




’ . .

PO YR

the other a gas main coming from the west, then turning narth, 50
feet west of the structure. The exact location of these sexrvices -
should be established with the proper authority befeore drilling.

é&;:) /* (%gyﬂ_

DEB: 1w D. H. Bye, ~
Encl. STRUCTURAL PLANNING SUPERWISOR,“
for: : i
G. C. E. Burkhardt, ‘
KEG. STRUCTURAL PWING EK‘G

c.¢. G. Celmins

R. FPitzgibbon
J. Anderson
J. Barclay
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