n:
i
<
2
L
,,m;.

LA AR EMEMN L (G

shi

L RE

Y
A

=By,

©On

D
[ o

.
i
&

TDAT

%

b

P

nited

in

From

Ky ] 2
Telonble,

™
)

yort:
ructure.
our

v

-
¥

Y
L0

1
t
o

§ v 4
]

wd Q3 73
St T2 W
O e
WL &
L @
Hmy

[ T
LR
7 g
O 42 0
Woed i
43 [45]
LT

e
& QP

£
PE .
fud

i o

ard «w;_

wk.

- B
& &
b4

] hgice
ol e
o ﬁ [}
u =
o i By
e} @ =

o 42

43 Wy =

._m A . &
“HM Qv mxﬂ nr.sx
O &5

£ 3

r,Q X.L.ﬁv

[$}

ay

=

o

5

N\.

o

[}

.
4
ke

conclas

® 8 % &

il 0 =T B
@
St
Bt

GodR




NIAGARA FALLS =~

i

o remn e s

June 10, 1960

Cntario Eepértment of Highways,
Perliament Buildings,
Toronto 2, Canada.

Attention: Mr. A. Rutka
A/Materials and
Research Engineer

Gentlemen: Ontario Department of Highways
Proposed Interchange - Township
of Aldborough - District Ho. 2
Highway 401 and Highway 76
'%;que 9‘?’.59 ‘ o

Enclosed with this letter are ten f15&1 ¢Qpiask~f~f .
of the above-mentioned report. Three copies ﬂf’thiSfrée_ﬁﬁﬂf
port were semt to you on May 26, 1960, as‘a Pré1imiﬂ$rY’V f>

issue before the final report covers were'recéived;

Yours very truly,

H.G. ACRES & COMPANY LIMITED
;r*‘,cﬂ B i
fxé;’ D.H. MacDonald
K:beb G

Gectechnical Engireer

]
= B
[¢]

'H.J




Memo to

From

ONTARIO
DEPARTMENT OF BIGHWAYS

*» 3 M Ty 5 elys :
¥Mr., A, M, Toye. Date December 27, 1960.
e o L YT T PR A "" = ‘ l
Bridge Sngineer. Subject REVIEW OF PREELIMIMNARY PLAN
2 2 " N Pl i X Ei ‘~ 'j\ g ' ,,c"_.c=~ » : “4/
¥aterials & Research Section. by Foundations  Offiece

We have reviewed your prelim
above structure and submit the follow wing comments pe rfa?ﬁlﬁg
to the length and capacity of the 12 BPF 53 supportiing the

abutment footings:i-

(1)

)

138/ MdeF G. Soderman,
Tnel. '”XPWL OUEDHT¢OW3 uwe Epk
co: Found ons Uffice

Tollow, under separate cover. o

inary design Tor the

il type at this site is a sviff
ce shear sitrength greater than 3
capacltg of friction piles (BP
tratum, will bs in the order of
a plla lv“gth. ﬁOf the plle ti
wing No. D L7k the allowable
Mmated to be n t ﬂOTG than 30 ton

n load of 0 tons/pile be u

We recommend that a desig sed
and that all piles he driven to elev. 682.00'. In dis-
cussion with vour Mr. Xeen, the use of a lighter pile -
section was mentioned. This should not be considered due -
ﬁo the possibility of the lighter section undergoing
’mh*m ing® during driving with a consequent decrease in
ile to clay confact area and lower resultant pile 0apa5113»

uxréd v1m$ng regictanc
ondi

8¢ to obtain a design Loadlngj'
of 3& tone/pile f or ¢011 o o
<4
3

£

tione at thisz site using &
g ip per blow, is considered
bilows/inch. ' :

We are returning herswith yaur rpnort, and drawing‘




e R e , ONTARIO DEPARTMENT OF HIGHWAYS
. ; . _Toronto, Ontarlo :

REPORT
con
POUNDATION INVESTIGATION
at |
PROPOSED INTZRCHANGE

TOWNSHIP OF ALDBOROUGH, DISTRICT NO. 2
EIGHWAY Lol AIH}HIGHWAY 76

WP 97-59

H.G. ACRES & COMPANY LIMITED
Consulting Engineers
Niagara Fzlls, Canada May, 1960
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fape\k The plan ofkth

‘sampllng, under the sumerv181on of Mr

of H.G. Acres & Comnany lelted Fleld
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The results of the field labo”atory work

are contained in the follow1ng report.

=

Exploratorv York

The exploratory work consisted of drillihg”
and sampling four holes and meking one cone penetfa%
tion test. Hole No. 87h-1 was drilled to a depth
of 80 feet whereas the holes No. 874-2 to No. 874-4,
inclusive, were drilled to depths of about 40 feet.
The cone penetration test, hole No. 87&—5, was made
to a depth of 13 feet. The locations of‘these;hoiéé;:
are shown on Plate 1I. | “ :

. A Penndrill was used for the drilling. |
Samples of clay were obtained with Z—inwh diémeter

thin-walled tubes and vane tests were pér?ormed to

measure in situ the shear scrength of the 5011 wherek;
it was found sufficiently soft to test. Lo 1nch
diameter split-spoon sampler was also’used where;
sandy or extremely stiff scil was encountered.,

The program of work is outlined in Appendix A,
and the drilling results are shown on Plates II to VI,

inclusive.



“Site Conditions and Soil«PropertieSZ =

The site is located'iniflat;kfeatureleés fJ
country‘and the general gfcund SurfaCQ‘elevatiQh'is
aprroximately 700 feet. It is high1y~fertile‘agri-
cultural country, drained by field tiles and drainége
ditches. While the drilling work was in:prOgréSS@
there were considerable amounts of surface water
everywhere and all field drainage ditches-were’flow-i
ing. |

The materials which were encounterediin~
the exploratory holes are descrlbed in the attached
drilling reports, Plates II to VI 1nclu51ve. :Thef  
soil stratigraphy, as shown on Plate I, conslstsfdf  :
clay from the surface to a depth of at iéaSt'SO“féet}'

{a) - Clay - The eievation of the sﬁrfaéé;Qf"
the clay is approximately 703 feet. The clay wé§;  
found to be extremely unifetm to;é déptﬁibf SO]féétg ;
The average liguid limit is 35 per cent;kahd the"
average plastic limit is 17 per cent. The natural
water content varies between 18 and 24 per cent, and
the average value is approximately 20 per cent.

The clay was found to be extremely stiff,
as evidenced by the fact that the field vane was

unable to fail the soil in shear. The average
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~natural undrained shear~stréngthfdétermihed from

laboratory compression tests is’generaiiy'greater,:\
than 3,500 psf. |

The results of the field vane tests aﬁdl¥  
the laboratory tests are summarized in AppendixlB;‘
and Appendix C, respectively. Thése results are
shown graphically on Plates X and XI.

The results of three consolidation tests

are shown on Plates VII to IX, inclusive, and theSe‘f*n

results are compared on Plate XII.' The clay is pre—‘f"

consoclidated and relatlvely 1mcomn3e351ble. ‘The
apparent maximum consolidation pressures to’wblch
the samples have been naturally subgected have been
estimated. These estimations are subJect 0 con-‘
siderable doubt as the compre851b1 ity curves aré
quite flat, Whlch makes the graphlcal‘pred;ction  
of the preconsolidation pressurss Véry di£fiéultﬁf'
No‘consolidation tests on samples 5btéin§d above‘ : 
elevation 680 feet were performed‘bécauSeithe soil
was extremely stiff and, therefore, effectively
incompressible

(b) = Ground Water Conditions - No water pres-

sure measurements were mads in the foundation soils.

For the purposes of this report, the conservative



assumption has been made that the watér?pfessures'in"”
the clay correspond to a ground water level pwo~feét;£x‘

below the ground surface.

Design Considerations

(a) = Bearing Capacity

Bridge Footings - The bearing capacity of thé

bridge footings is dependent upon the shear strength

of the clay. Using a safety factor equal t¢ 3 agaiﬁstf 

ultimate failure, and an average value of shear
strength equal to 3,500 psf, the allowable net bear-
ing pressures for different sizes and depths of stripJ
footings were determined, and these results aré‘shownf‘
on Plate XIII. It can be seen that design pressures 
of the order of 6.5 kips per square foot can be used
for footing design. | |
Embankment - The maximum béaring‘pressure
transferred to the foundation due to the embankment
loading is approximately 2.7 kips per square foot.
The average undrained shear strength of the founda-
tion clay is greater than 3,500 psf and, therefore,
the safety factor against ultimate foundation failure

due to embankment loading is greater than 6.



(b) - Settlement - The settlement of the bridge

abutments will be influenced primarily by the approaCh ~
embankment loads. Although the stresses transferred
to the foundation soil at the béses of the bridge ;
footings are much larger than those transferred to
the foundation by the embaﬁkment, the areas on which
the bridge loads are applied are?small and, there-
fore, these stresses quickly dissipate with depth
below the footings. To riake the prediction of pos-
sible settlement of the bridge footings, it has been
assumed that these footings will settle the same
amount as the foundation below the approach embank-
ment.

The cénsolidation characteristics of the
clay are shown on Plate XII and to estimate the
elastic or immediate settlement in the clay, an
apparent medulus of elasticity, E, of 800~kips per
square foot was chosan. |

The embankment loading was assumed to be
a uniform strip load of 2.7 kips per squarse foot.s
The calculated settlements are as follows:

Elastic settlement .......... C.1 foot.
Consolidatioé settlement .... 0.4 foot.

Total ultimate settlement . 0.5 foot.
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Most of the elastic settlement will occur
during the period of construction of the embankment,
and the time taken for 50 per cent of the total ulti-

mate settlement to take place is estimated to be 20

vears.

Conclusions

(a) - From'the drilling work done at the site,
it appears that the general soil prefile consists of
homogeneous clay to a depth of at least 80 feet. The
water pressures in the clay were not measured and;
for the purposes of this report, the ground water
surface has been assumed to be two feet belew the
ground surface.

(b) - The foundation soils are very stiff and
relatively incompressible. Their properties are
summarized on Plates XI and XIZI.

(¢} -~ The 20-foot high embankment approaching
the bridge can be safely supported by the foundation
soils. The maximum ultimate settlement of the em-
bankment foundation can be expected to be about
0.5 foot.

(d) - Net alliowable bearing pressures of the

order of 6.5 kips per square foot can be used for
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the design of bridge footings. The relationship
between width and depth of footing and net allow-

able bearing pressure is given on Plate XIII.

Recommendations

It is recommended that the bridge be sup-

ported on spread footings. ©Net bearing pressurcs of

- v =

the order of 6.5 kips per square foot are vermissible.
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APPENDIX A

Program of Vork

April 12, 1960 - Penndrill No. 1 arrived at the
site and completed cone penetra-
tion test hole No. 874-5. Hole
No. 874-1 was commenced.

April 13, 1960 - Hole No. 874-1 was completed to
a depth of 80 feet. Hole Ho.
874~3 was commenced,

Penndrill No. 2 arrived on site

and completed hole No. 874-2 to
a depthpo? 40 feet,

April 14, 1960 -~ Hole No. 874-3 was completed to
a depth of 40 feet. Hole No.
874~4 was completed to a depth
of LO feets. : b

Summary of Time

Total Total

No, of Length = Time o
Work Tvpe Holes Feet Hours
Soil Drilling i 200 a0

Cone Penetration Tests 1 ," 313  ‘ ~2;1/2;f :,“7 



APPENDIX B

Summary of Field Vane Test Results

Undrained Shear Strength

Psf
Hole Elevation e
No, Feet Natural Remoulded Sensitivity
8742 681, > 3,560 - =
674 > 3,400 - -
8743 687 > 3,400 - -

677 > 3,400 - -
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APPENDIX c

Summaryv of Laboratory Test Results

Hole Sample Elevaticn Cgiizgt %;gg%d P%iggic o °r ,§“r 1 
No. No. Feet % % % Psf % _Psf St
874-1 1 699 19.7 35.5  17.1 - Siue
2 6%k 8.0 344 177 - - - o=
3 689 17.7 33.8  16.9 6;5h0 1% - ‘i,* |
5 679 18.8 34.1 18.8 3;615 20 2,275 ’1;6 
8 66L 2Lk 374 19.8 4,865 16 1,793 2.7
11 634 21.3 37.6 20.4 3,040 20 1;338‘"2;3~i
874b-2 1 694 19.4 1.2 17.8 - §   54 5,  — ;
2 689 19.2 341 16,7 6,310 16 - f  _fl
L 66k 22.5 36,6  18.8 3,585 19 1,405 2.6
874-3 1 692 19.5 3., 18.2 - - -
2 682 19.1 34.8  15.6 4,390 17 2;280  1;§:i
5 662 201 35.5 7.5 1,193 20 775 L5
§74-k 1 688 20.9 33.8  15.3 4,220 16 ‘1;605'{2:6f
3 673 20.5 346 15.6 3,990 8 1,480 2.7
¢p =~ Failure strain Su_ -~ Remoulded undrained

shear strength
Sun ~ Natural undrained’

shear strength St ~ Sensitivity
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APPEEDIX& .

List of Plates

Plate I -~ Exploratory Holes, Plan and Séctionf
Plate II -~ Drilling Report, Hole No.: 874-1
Plate IIT =~ Drilling Report, Hole No. 874~2
Plate IV - Drilling Report, Hocle No. 874-3
Plate V -~ Drilling Report, Hole No. 874-i
Plate VI - Drilling Report, Hole No. 87i4~5
Plate VII -~ Consolidation Test, Hole No. 87h-1,
Sample Elevation 679 Feet
Plate VIII -~ Consolidation Test, Hole No.. 874-1,
Sample Elevation 664 Feet
Plate IX - Consolidation Test , Hole No. 874-1,.
Sample Elevation 63L Feet
Plate £ =~ Summary of Drilling and Test
Results - ‘Hole No, 874-1
Flate X - Summary cof Drilling and Test
Results - Compariscn of All Tests
Plate XII - Consolidation Test - Comparison
of All Tests
Plate XIII - Net Allowable Bearing Pressures

for Bridge Abutment Footings



. CLIENT
1 prouECT

SITE

CONTRACTOR: F E JOh.'ﬂStQ!i Drilling STARTED - 9_00 A M
: Qonpanx‘.l-.imited e FINISHED 9200, A .M.
METHOD soi Penndrm,\#flnch Auger. . . CASING DIAM.
OF ‘ e
- DRILLING: ROCK ... . . CORE DIAM.
LOCATION: —tawfupe— Ch. 118446 . ELEVATIONS: DATUM ;
DEPARTURE %3 feet right ~ DRILLPLATFORM
BEARING e GROUND SURFACE .
INITIAL DIP 90 Degrees ROCK SURFACE .
OTHER DIPS . BOTIOM OF HOLE B
WATER TABLE :
DESCRIPTION: COLOUR. CONSISYENC\‘, STRUC. S A M FLE
DEPTH SOt TYPE TURE, WATER CONTENT, PLASTICITY, COM- :
PACTNESS. WATER LOSS OR GAIN, EXC NOL O TTYREX SITE DEPTH
0.0 clay till_|Dry, mediwm to stiff, 1 1A ) 2 :
containing pebhles B ke i
~ (92 L 6.0
7.0 iClay ti11  Moist, grey, very stiff 65
end tenacious with scattered el
ebbles
SAMPLING METHOD SHIPPING CONTAINER
* 4 SPLIT TUBE E ~ AUGER N = INSERT
B — THIN WALL TUBE F - WASH 0 ~: TUBE: K
C —FISTON SAMPLER L WATER CONTENT XSN
D - CORE-BARREL , . 'Q S GLASS JAR
INSPECTOR J; -Batgsm"
LOGGED BY J MacLeod :

o nocummr MAY
“ON FILM
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ALRES & COMPANY UMITED - CO«N&UHEN(; ENGINEERS
CUHNIAGARA FALLS, CANADA v

DRILLING REPORT
CUENT Department of Highways of Ontario

JOB No. 874

prosicy  Hlghway 401, Highwey 76 Interchange (WP-97-59) HOLE No., 8741

g
[ 22}

Township of Ald@borough Between Tots 18 and 19, Onteric  SHEET No. 2 OF 2

P rmem . [

DESCRIPTION  COLOUR CONSISTENMCY STRUC. SampLE PENETRATION
LopEeYR SOIL TYPE TURE, WATER CONTERT, PLASTICITY, COM. TEST

: H BACTMESS, W 0SS OR DA FIC, - 7 T :
: : A ,4253‘ ’ffg @3_:;: ) }_, S oimo v 4 ,,,,, siit § DEPTH sero | *Blows :

Su—— e ... o.Inches Feet IInchbs
iCay vy T Ty LBO 10,0 ‘
. continued 13045 16

O e L31.0 20
31,5 118 2h

7 [B0 | 2 1350
b b 13545 16
- e e — o S S 3_6&0 - ’,
e e 136,518 24
s e o
25

-

19 B0 |2 (s.0
1515
4]

_j10 iB0T] 2 e, ﬂ:ﬁﬁ:LSﬁ _Machipe |
61 V

A1 180 T 2000 118 liecnine. |

Ny

Endof mole. 12 80 12 Bo.o 118 (Mesnime

LTy o .0 8.5 | Pushea |
S S i *Penetration Tesy S S SO T :

S , - 'Thiswis the number of ,
o i Dblows of = 1#0— pound weight _ |
Lo falling inches requirsd

i
T -
i '
1
i
i
:

: ! 1 ;
[ SRR o 2 ad.vancze the sampler ; s
A to depth shown, R -

- - -4 o - - e ; 4 B I .
- P S - i - s - e s
A - L i ;

! i .
i ! T

!
PR P!

e s s o e ami oo o
.

-
.
R
i
-
i
i

ST T e e b, oo i bt L+ 15 s s SN ) i




H.G. ACRES & COMPANY LIMITED - CONSULT!NG ENGINEERS
NIAGARA FALLS, CANADA
DRILLING REPORT ) :
cuent ] Department of Highweys of Ontario JOB Ne.  B7H
prOJECT . Highway 401, Highway 76 Interchange {WP-97-59 HOLE No. 8742
SITE . Township of Aldborough Between Lots 18 and 19, Ontario SHEET No. 1 OF 1
CONTRACTOR: . F.E. Johnston Drilling STARTED . 9:00 AM. April 13 19 60
Company Limited . FINISHED 10:00 AM. April 1% 1960
METHOD SOt Penndrill, L-Inch Auger CASING DIAM.
OF o
DRILLING: ROCK . CORE DIAM.
LOCATION: —+tARFUDE— Oh. 118+ 46 ELEVATIONS: DATUM G.5.C.
DEPARTURE 55 feset left DRILL PLATFORM -
BEARING . GROUND SURFACE 703.9
INITIAL DIP 80 Degrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE 663.9
WATER TABLE
DESCRIPTION. COLOUR, CONSISTENCY, STRUC. SAMPLE PENETRAY!O&
DEPTH SOIL TYPE TURE, WATER CONTENT, PLASTICITY, COM- TEST
PACYNESS, WATER LOSS OR GAIN, ETC, NO. Type w SI2E DEPTH | RETD *BIOWS
i, . —_HEnches Feet |Inches '
0.0 Clay tili Dry, very stiff, pebbles 1 AQ! 2 0.0 | o
to 1/i~irch A7 105 20
o 11.0 30
11.0 [Clay ti11 | Grey stiff and tenmeious 2 B0, 2 15.0
with scatted pebbles, - - «l’niwww, 8
16.0 1z
1 16.5 17
Vaze test | 20.0 |
e . —
3.0..B0 2 25,0 | ___{Machine
26,5 Futhed
L 30,0 |
RN Machine
B [ 41,5 Pushed
5.0 ~ 1 End of hele., T TTTTTTTY R T o
;‘Penetra‘bion ‘i‘est A 1 i‘ i R
B This is the number of blows 1 I
L of a 140-pound weight _ e ot
_ falling 30 inches required : _ ) a
t0 edvance the cone one B B I
foot. |
SAMPLING METHOD SHIPPING CONTAINER
* 4 . SPLIT TUBE £ —~ AUGER ~ {NSERT B~ CLOTH BAG
B - THIM WALl TUuBE F o~ WASH Q-— TUBE S ~ PLIOFI M BAG
C o~ PISTON SAMPLER P — WATER CONTENT Tin Z — DISCARDED
D — CORE BARREL oo~ GLASS AR
INSPECTOR J. Bateson IQ '/i / %L w
, APPROVED m«m—a
LOGGED BY J, Macleod
DATE May,. 1960

P ‘,P}.‘at‘e YT




CONTRACTOR: T:E. Jonnston Dr illing

......................................................... STARTED 3.&5 PM April 13
: ... Company Limited FINISHED 12300 April 14
METHOD soit . Penndrill, i-Inch Auger CASING D!AM
OF S SR '
DRILLING: ROCK ... . CORE DIAM.
LOCATION: —taFiupE— Ch. 118+88 . ELEVATIONS: DATUM G.8.C.

DEPARTURE 50 feet left
BEARING . R
INITIAL DIP 90 Degrees
OTHER'DIPS ...

DRILI.ING R“‘P'ORT

‘ CL‘IENT; 8 f_._‘;Dopa.rtment of Highways of Onta.rio
pgb)str ...... ?%513‘??{..@?9{_??6?!%%?,5“%ES?GWSQ ‘,(.,“’?797.'759) HOLE No'
SITE . Township of Aldborough Between Iots 18 . and 19, Ontario SHEET No

DRILL PLATFORM

- GROUND SURFACE. -

ROCK SURFACE
BOTTOM OF HOLE
WATER TABLE

201.9 - °
66l

: i 1‘9';.69
i 3 6

DESC!EPT?ON; COLOQ!; CONSISTENCY, STRUC- s A‘ MPLE .
DEPTH SOl TYRE TURE, WATER CONTENT, PLASTICITY, COM- : - ) S
* PACTNESS, WATER LOSS OR GAIN, FIC. o, TrerER pr ToERTR ] FEvD
R . ‘ ____.iInches | Feet [Inches
C.0 | Clay t111: ; Dry, stiff, pebbles to 1L (AQ i 2 1100 ¢ o}
1/4-tnch, ~ 0.5 1
691 110 4
BRI
3.0 Clay till | Grey stiff and tenacious , X
with seattered vebbles, Vane test 15, 0 -
2 BO4 2 120, 0
20,5 |
L& 21,00 5
21 5 18‘
3 (B0 | 2 25.0 |
1255
(7¢ 26,0 1
26,5 118
. Vane test .07
B0 350
135.5 10
bht 36.0 | 13
1 36,5 1 ‘18 ;
SAMPLING METHOD SHIPPING CONTAINER °
* 4 . SPLIT TUBE £ — AUGER — INSERT R < .CLOTH. BAG.
B — THIN WALL TUBE ¥~ WASH O — TUBE S -~ PLHOFULM BAG
€ — PISTON SAMPLER P o WATER CQNTENT TN ¥ - OISCARDED

D — CORE BARREL

Q —GLASS JAR

INSPECTOR . 9+ Macleod

loocep sy J- Macleod

APPROVED ﬁ’/“ ,Zv

DATE

. May, 1960




H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS
i NIAGARA FALLS, CANADA
% DRILLING REPORT
i .
| cuEnT Department of Highways of Oniarie 108 No. 874
L B ROSECT Highway 401, Highway 76 Interchange (WP-07-50) HOLE No. 8743
; Township of Aldberough Betwsen ILots 18 and 19, Ontarie smeet No 2 OF 2
g | ODESCRIPTION. COLGUR. CORBISTERCY, STRUC. S 4 w Pl E PENETRATION
! ¥ # i TURE, WATER TONTEMT, FLASTICITY £OM. o TESY
R S b jffmfsi wATER _Lis_jm GAir, ETC WG l1vpe sz | nestm rerp  FB1OWS
e ‘ Feet | Inches
f R 40.0 ¥achine |
‘ 1.5 Pughed
50,0 L
L ..This is the number of | 1 |
cpobdows of & 140-pound L e
il - _welght falling 3Q inches | . SRR R BRSNS S
i required to advance the . .1 .} L. .. —
; cone one foot. b e e
e . B . - ;
: Y
: § - - — I8 e i e
; I . R oo
43, . - e - k -~ PSR O SRR
— - 4 a( ? %__ — _
- - ‘i' - S _ S _,_g.. . .._;L — ‘,. SRV S
; ; i T N
‘ : f, S B,
X : i o g .
k ; : ! ! !
: ? ; 1 - 4 A
i ,\ H JO% SR SR - :M J— - T
;
; | ;
: : i + B + -
H : : § i i
a e I




: H’ G ACRES & COMPAV Yk ) | CQNSULTENG ENG!NEERS
" NIAGARA FALLS, CANADA :
DRILLING REPORT, : N
CuENT  Depariment of Highways of Ontario - JOB No.  S7H
proJECT . Eighwsy 401, Highway 76 Interchange {¥WP-07-59) HOLE No. = S7&%
SITE TTownship of Aldborough Beiween lots 18 and 19, Ontario  supeT No. 2 OF 1
CONTRACTOR:  F.Z. Johmstor Drilling STARTED 11:00 am. April 14 19 60
,Comgany,zamited , FINISHED  %£:30 pm.  April 14 19 60
METHOD SO .. Penndrill, i4-Inch Auger . CASING DIAM.
OF o L
BRILLING: ROCK CORE DIAM.
LOCATION: —bAHIUDE— h. 118+ 97 ELEVATIONS: DATUM G.5.C.
DEPARTURE ”ﬁ feet Tight DRILL PLATFORM v
BEARING GROUND SURFACE 7C2. 4
iNITIAL DiP Q De ROCK SURFACE ‘
OTHER DIPS BOTTOM OF HOLE 6624
WATER TABLE
DESCAIFTISIN, COLOUR, CONSISTENCY, STRUC- SAMPLE PENETRATION
DEPTH SCH TYRE TURE, WATER CONTENT, PLASTICITY, COM- TEST
PACTMESS, WATER 1QS85 OR GAIN, ETC. NO. TYPE ® SI1ZE DEPTH RETD Wﬁlo},‘rs
o Inches ! Feet iInches
0.0 lay $i11 S$iff . conteins snall B2 2 $.0
peteb;.# 9:5 i ?
- <9z 110.0 A8
ﬂ_“ 10.5 20 7 |-
6,0 |Clay %ill | Iry, stiff, scattered I 730 2 11B.0 N
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19.0 Clay 111 Lest dry, stiff, scattered 2 | B0 2 19.0 -
| pebbles to 1/2-inch size. 19,5
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20.5 |
i
o _ - 13 imol 2 20,0 | Pushed
S S —_— zcli )
kkkkkk e . 30,0 ]
] I I o e " 4315 ; B
5,0 7 Fnd of hole o ) 3‘3‘,0 Pushed
*Penetration Test 1 k0,5 _
o e This 3s the num‘cer of hlows i b o 3 3
o e of a 140~peound weight £211- | | .
. ing 3u inches regaired to .1 I
e __,-,mmca_umg cope one foob {1 1 . L. e
i
‘ SAMPLING METHOD SHIPPING CONTAINER
! * 4 SPLIT TUBE E - AUGER - INSERT R — CLOTH SAG
B o THIN WALL TUBE F— WASH O — TUBE 5 — PLIQFILM BAG
T — PISTON SAMPLER P o WATER CONTENT TiN L -~ DISCARDED
D —~ CORE DARREL Q - GLASS JAR
INSPECTON J. Bateson /& /4/ Z £>
_ APPROVED é%‘-‘&
LOGGED BY J, Macleod
DATE May, 1960
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- HOGe ACRES & COMPANY LIMITED — CONSULTING ENGiNEERS
NIAGARA FALLS, CANADA :

DRiLliNG REPORT o
CLENT . D? pariment- of Highways of Ontaric _JoB No. 87H
prosecy | Highway 401, Righwey 76 Interchenge (WP-97-59) HOLE No. 8783
SITE Pownship of Aldborough Betweer Lots 18 and 19, Ontarle  guper no. 1 oF 1
CONTRACTOR:  F.E. Johmeton Drilling  srartep 8:00 AM. April 12 19 60
. Company Iimited = FINISHEDG :00 AM.  April 12 19 60
METHOD soit D.H.O. Cone Penetration Test . CASING DIAM.
QF .
DRILLING: ROCK .. _ CORE DiAM.
LOCATION: —tAFHe8E— Ch, 118+ 44 ELEVATIONS: DATUM G.S.6.
DEPARTURE 548 feet right DRILL PLATFORM -
BEARING GROUND SURFACE 704,20
iNITIAL DIP 90 Degrees ROCK SURFACE -~
OTHER DIPS BOTTOM OF HOLE
WATER TABLE
DESCRIPTION, COLOUR, CONSISTENCY, STRUC- SAMPLE 'ENE::;"ON
DEFTH SO TYPE TURE, WATER CONTENT, PLASTICITY, COM.
PACTNESS, WATER 1088 OR GAlN, ETC NG ITYPE * S1ZE DEPTH RETD [ ¥Rinwe
e Feet o
0.2 iglay till Dry, medium to stiff, 1 3
] __ . containing pebbles 4. 2 . 5
. R S S U - 3 i 4
L i
9 3
B 6 b
7.0 Clzy %11l Very stiff and tenacious, 7 o 5
8 25
i 9 37
110 56
i o - 311 1 78 g
112 1Q5 o
* 13,0 Ind of hole, 13 I 5 0 S
1 1 ®.H.0. Penetration Test j “‘i f“ . ) ]
- VO — o NS SR — ( - — i+ i
This is the number of T‘
e blows of s 140-pound : , ]
1 weight falling 30 inchess - - e
~reguired to sdvsnce the -
cone one foot, ] R e ~
. o I R t "ﬂ,f,j; ]
SAMPLING METHOD SHIPPING CONTAINER ‘
# & - SPUT YUBE £ —~ AUGER B INSERT R~ CLOTH
B - THIN WALL TUBE § - WASH O - TUBRE § - PLIGFIL G
¢ — PISTON SAMPLER P - WATER CONTENMT Tik T — DISCARDED

D - CORE BARREL Q - GLASS JAR

INSPECTOR J. Maclcod / / 2 6} A Q ;
APPROVED ’ t P £ # hohd ;

g, Mnel 3

LOGGED BY . Macleod

Mey, 1960

DATE
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SAMFLE No 874 - BO - 3 TEST DATE MAY 3, 1960
TEST No 874- 9 - | TESTED BY R. G.
H G ACRES 8 COMPANY LIMITED CONSOLIDATION TEST
CONSULTING ENGINEERS o
NIAGARA FaLLS CANADA - : P 0
SR - HOLE No 874 - 1 SAMPLE ELEV. .678-0" -

DEPARTMENT OF HIGHWAYS OF ONTARIO

APPROVED.

DATE MAY, 1960

HWY: 401, HWY.76 INTERCHANGE ( WP 97-59)‘>

JOB No 874
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H G ACRES 8 COMPANY LIMITED CONSOLIDATION  TEST
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BEARING PRESSURE IN K.S.F,
-
<)

NET ALLOWABLE

10

i2

14

WIDTH OF FOOTING ,B, IN FEET

CLAY

b
h,

S |

; Su = 3-5 K.S.F.

H. G. ACRES & COMPANY LIM!TED
CONSULTING ENGINEERS
NIAGARA FALLS CANADA

DEPARTMENT OF HIGHWAYS OF ONTARIO - k

HWY. 401, HWY, 76 INTERCHANGE (W.p. 97-59) "

&

NET ALLOWABLE BEARING PRESSURES
FOR BRIDGE FOOTINGS |

~ APPROVED | DATE MAY , 1960
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s Decsmber 27, 1960.
Bridge Engineer. REVIEW OF PRELIMINARY PLAH
daterials & Research Section. by Foundations Cffice,
attention: Mr, J. 1. ¥sen.
fe: Aldborough Township Bridge Fo. k4,
Bwy., #4011 and Hwy. #76, Dist, #2,
?‘éokﬁ‘ “?*’5:9‘

We have reviewed your wpreliminary design for the
above structurs and submit the follewing comments pertalining
to the length and capacity of the 12 BP %3 supporting the
abutment footingsz:-

(1} The sell iype at this site is a stiff clayey till with an
in-place shear strengih greater than 3000 p.s.f. The
working capacity of frietion piles (BP type) founded in
this stratum, will be in the order of 2 tons per fooi of
embedded pile iemgthA For the pile tip elevation shown
on Drawing Fo. D 4742-1, the allowable design losd/pile
is estimated to be not more than 30 tens,

(2} We renommend that & design lcazd of 30 tone/pile be used
and that all piles be driven to elev. £82.00%, In die-
cussion with your Mr. Keen, the use of & lighter pile
seetion was mentioped. This should not be considered du
te the possibllity of the lighter section undergoing ‘
"whipring"” during driving with a consegquent decrease in

pile to clay contact area and lower resultant pile capacity.

tance to obtain g design loading

(2} The reguired driving resis

1 conditions &t thie site using a
=g
A

of 30 tons/pile for soi
driving energy of 12 to 1
to be 3 blows/inch,

Tt. kip per blow, is considered

We are returning herewith your report, and drawing

to follow, under separate cover.

LG8 MM eF L. G, Goderman, o
el FRIECIPAL FOUNDATIONS BRGINEER

ey Foundations Offies
en., Files,
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?‘i?@ ."taq.n g&a E@ggg m }13 1%@6 g
Sridge 2mnginser. FOURDATICN INVESTIGATION -- by

sgterials & Vessareh Ssatlieon, K. 0. aersz & Compeny, &;m&thﬁ

Res; Propossd Intershangs -«
Tewnship of sldhorough
Eighway %0l & Highway 76
Digt, B8, 2 ~= W .F. ??«-ﬁé

This se3o %ﬁﬁ&ﬁgani@s two eopies of the foundaiies
report for the abeve site, submitted By H. G, seres o 0o., Lbd. ,
We have reviewsé the Tectual dala sonilsined ip this repert R
agrae with the comelusions that have been resshed. : i

sndstions pertalsming Lo design, are a8

Le The siff, relotively incompressible sudbsell azmisting &%
this site ils sush that pliers aﬁd;@z abutnents ezn De
fowxied 8t 2 minisum depth of % 7%, bolow existing
gurfsce. The net safe footing pressure whieh aen b&
sarried by the subsoil, 1s 6.9 kipsifag.ft.

2. i? the abutwents ars to be supporied om siles ﬁr%wﬂﬁ %kwawg%
the embanksent f1ll ssterial, 1t is our recosmendasiion that
large displacemsnt (ype gii@& be used, Tip elewatiem for
suek piling shbould be not less than 10T, penetretlen ﬁﬁ%ﬁ L
the natural subsoll. o

3. The permeedility of the sa2il type at ihis site, is @@&h %&a%,{
ssepesre into the swsavations will be of siner guantt .ties,
if we car bte of furiher seuistance with rﬁgarﬁ
thisz praject, plassse contasi suwr ({fies,

Woo/Meer N e
“tach, . v, hderiaay
ag: Mesura., e ¥, , "\.&} PTNST SR LLT LA & POImT. gli)ﬁu ?&%1
5. sie a?%fﬁ“ﬁ@”
e G namsey
Fe LaLer
4s e Fraser
4. Loy
Ae ¥BLT
foundationy UfTire - e Fiies,



H. G. ACRES & COMPANY LIMITED
CONSULTING ENGINEERS

NIAGARA FALLS
CTANADA B

FILE 87&'

dJune 10, 1950

Ontario Department of Highways,
Parliament Buildings,
Toronto 2, Canzda.

Atrtention: Mr, A. Rutks
A/Materials and
Research Engineer

Gentlemen: Untario Department of Highways
Proposed Interchange - Township
of Aldborough - District No. 2
Highway 401 and Highway 76
#.P. 9759

Enclosed with this letter are ten final copies
of the above-mentioned report. Three copies of this re-
port were semt to you on May 26, 1960, as & preliminary

issue before the final report covers were received.

Yours very truly,

H.G. ACRES & COMPANY LIMITED

TCK:beb
Encl.

tN YOUR REPLY  REFER-YO. . -
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Z CLAY @ 2IN, DIA. PENETRATION CONE TEST
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H G. ACRES & COMPANY LIMITED
CONSULTING ENGINEERS
NIAGARA FALLS CANADA

DEPARTMENT OF HIGHWAYS OF ONTARIO

HWY. 401, HWY. K:. 76 INTERCHANGE {WP-27-5%5)
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