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\7TEST'AT THE s

W.I, &41&f&?

1. INIBQDQQTION‘

The Foundation Section were requested

proposed Hwy. #hoo and Jane St. 1nterchange in Me “

:The purpose of the tests vas to determine thef

2. DESCRIPTION OF THE‘SITEiy | e
The site 1s located inAMetrqﬁolitan ¢H :k

North York at the~intersectidn of Rustic‘ﬁoad and”5ﬁﬁé;

some 300 ft. east of the existing Jane Street andhﬁiaék' &

crossing. The area in the immediate vicinity of:thé& ite forms

the flood plain of Black Creek and is generally flat and grass

covered, : ’
Physiographically, the site lies in the South Slope Region

which is the South slope of an interlobate moraine.‘ This morainej

consists of a clay till deposited during the Pleistocene Ice Epoch

cont'd /2,,;..,~‘




3. SUBSOIL CONDITIONS:.

Detailed descriptions of subsoil conditibns éﬁ‘fhe site ‘ 
are given in Foundation Reports #63-F-95 and #63-F- lO9.k Logs of
B.H.'s #4 and #14 from Report #63-F-95, and B.H. #2 from Beport
#63-F-109 are included in the Appendix of this present‘:egqrt,’ | o
together with aqlog of B.H. #P which was drilled specificéily fbf"‘ lk
this project‘after the completion of pile testing. Briefly, the
subsoil consists of about 10 ft. of silty sand followed by at least
100 ft. of various cohesive glacial till deposits composed of
heterogenecus mixtures of clay, silt, sand and gravel ln‘varied |
proportions. Generally speaking, the consistency of thefdepositf,~'
ranges from stiff to hard. Down to about 60 feet, the average |
undrained shear strength of the deposit is estimated to be 1n the
’ order of 1,500 p.s.f., whilst below this depth, the streng‘th is '

estimated to range from 2,000 to &k 000 p.s.f. with an average of
about 3,000 p.s.f.

4, PILE DRIVING: b S |
Eight 12%-inch 0.D. steel tubes fitted with circﬁlarrflat‘ 

plate shoes and one Class 'A' untreated timber pile were'dfiﬁen at':‘

the site by means of a Delmag D 12 pile driving hammer. The steel

tubes are designated as Piles #1 - #8, incl. and the timber pile

as Pile #9. Piles #1, #2, #6, and #7 were approximately 90‘feeti

long and were used as anchor piles in the test setfup. Piles #3,,

#k4, and #5 were 52.1, 100.5, and 51.6 feet long, respectively.

Both load and extraction tests were carried out on these three piles,

cont'd, /2 ...



4. PILE DRIVING: (cont'd.) ...

Pile #3 approximately 7“ ft. long, was driven some 300 ft. we”tvor§f~ s

the 1oad test location in order to obtain,a comparison of dri inggk

»onditions at the different locations. No 1oad or extractioh‘test'
was carried out on Pile #8, Pile #9 was 48,9 feet long and was
- ariven and load tested after completion of the eamzmtm tess‘*
on Piles #3, #+, and #5.

In order to ascertain the effect of a protruding shoe

plate on the capacity of a pile in this type of soil a standt

shoe plate which hus a dizmeter 3/4" larger than the pile wa'/ e
fitted to Pile #3 and a smaller shoe plate with the same diameterf
as that of the pile was fitted to Pile #5. These piles, of course x
were equal in all other respects. , ‘;;

All records pertaining to the driving of the piles are 1ff
included in the Appendix of this report.' Details of the various ”

plles are suﬁmarized in Table I, as follovs'

Cont'd. /}" LR B



. TABLE I

Pile; Type of Pile Shbe Details | Leneth kl,Tip‘El;}fbriﬁibg Timg L 

1 | 124" x 0.203"| 133" x 1" Plate| 84.0' | 313.4 | 100 minutes
Steel Tube o : : ; e

2 | 124" x 0.203"| 123" x 1" Plate| 84.5' | 312.9 | 83
Steel Tube ; P e

53 | 124" x 0.203"| 134" x 1" Plate| U9.5' [347.5 | H1 o
Steel Tube S

| 123" x 0.250"| 134" x 1" Plate| 98.5' |299.1 | 178 v
Steel Tube : S ] s

.5 l2%ﬂ x 0.203" 12%" x 1" Pl&tel hg;S"'“3M8.lk:; 3 §9% ; ﬂ;1 i§f
Steel Tube : v : s et e

6 | 128" x 0.203"| 124" x 1" Plate| 83.0' |313.1 | 75 "
. Steel Tube , : S e

7 124" x 0.203"| 124" x 1" Plate| 70.0' | 327.8 | 7o
Steel Tube : , B

8 124" x 0.250" 134" x‘1"~Platek 75.6% f325.3;fff3220; ,‘y%» ‘:p
~ Steel Tube S . vl

9 Ciass "™A" - None "*7-5' : ‘35'0,.‘6‘ 35 “
Timber ; e

cont'd. /% oo




-5, PILE TESTING:

‘test by means of a hydraulic jack acting between the pile head

Five‘load tests and three extraction tests were Carriedf‘ ;;aﬁ
f e
out at the site. Loads were applied to the particular pile under ik

and a 36 W.F. x 230 reaction beam attached to four anchor piles
#1, #3, #6, and #7. Extraction tests were performed by jacking
between the top of the reaction beam and the upper beam of a   ;( |
rectangular steel yoke which was attached to the pile under test.?;;:g*
Drawing #6L-F- 14E shows the details of the reaction beam and.the*:'”
extraction yoke and is included in the Appendix of this repof”"i

The load tests were carried out, in general, in accardance

with the provisions of the National Eailding Code of Canada, chnlf?*
loads being applied in increments ranging from 2.5 tons to 12 5 tons
depending on the prevailing rate of settlement of the pile. After

each increment was added the prevailing load was maintained for &

pericd of two hours or until such time as the rate of settlementafelikf
below 0.0l inches per hour, whichever was the shorter period, }Loadingff
was continued in this manner until the pressure on therhydradlic Jﬁckfif

could no longer be maintained due to rapid vertical displacement and

‘hence, fallure of the pile. At this stage, the load was rémdved'in

tncrements of 50%, 25%, 15%, and 10% of the maximum load achieﬁed.g
During the application and removal of the loads, a record

of load time and settlement was éonstantly maintained. Thekvertical

deflections were measured by means of four dial gauges, one mounted

at each corner of the pile head and attached to two independently

supported reference beams. During the tests the elevations of the

reference beam supports were frequently checked by means of a level

&

cont'd. /6 ...



B 5. PILE TESTING: (cont'd.) ...
0 to ensure that they were not being affected by the settlement of
the pille under load. :

The extraction tests were carried out using similar
ﬁrocedure regarding application and removal of extracffon forcesk
and measurement of pile deflection to those followed for the load}k!k
tests.

For each test, curves of Load versus Time, Load versue    "

Deflection, and Deflection versus Time, have been plotted and are'   ¢

included in the Appendix of this report.

A Table showing the order and type of testing, together~ }
with the test results and pertinent dates for the varioae p

tests is given below:

® TABLE II
Pile Driving Date Loggtzest gzzgacgigg
=
3 | May 12, 196k
I May 11, 1964 1us |
5 | May 12, 196% | May 29, 1964 | June W, 1964 | 32 " ap,.5 .
July 17, 1964 ElTE Sk
9 Jure 22, 1964 | July 9, 1964 None 80 i None

cont'dsv /7 'c;
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& 6. DISCUSSION OF TEST RESULTS: |

Ceneral: G
The load and extraction test programme was carried out

with the following specific purposes in .mind: ,‘
(1) To measure and compare the ultimate capacities of

123" 0.D. steel tube piles and Class "A" timber piles.

(2) To measure and compare the adhesion between £héf .
pile skin and the surrounding soil for steel and timber ﬁiiés.f5““w

(3) To determine the effect of a protruding shoe plate;5  
on the steel tube piles. :

m

(4} To compare the driving conditions at the load teSt‘

site with the driving conditions at an adjacent site some 300 feet

. west,

A discussion of each aspect of the test programme is

given below,

(1) Ultimste Capacities of Piles:

The test results clearly show that timber piles are more ’

than twice as efficient as steel tube piles of comparable shaft area‘fff}
and length, at this particular site. ; ;
The conclusions to be drawn from the tests regarding pile;_k‘ww
‘capacities are as follows: A
From ground level to a depth of about €0 feet, Class 'A!
timber piles can be expected to support an ultimate load ef about
1,000 pounds per square foot of embedded shaft area. The corres-~

ponding figure for 12%“ 0.D. steel tubes ranges from 300 to 350

CQnt’d; /8‘000
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6. DISCUSSION OF TEST RESULTS: (cont¥d.) ...

(1) (cont'd.) ... s
pounds per sq, ft. In the case of steel tubes which are 1onger ;; e
than 60 feet, that portion of the pile which is at a greate‘<depth ;:"
than 60 feet can be expected to contribute about 1, 100 poundscper |
square foot of shaft area. .

Insofar as the future structure is concerned and vithout v?5;
consideration of the effects of long-term settlement design' oads y

in the case of L5 feet long Class 'A! timber piles and 90 fee Clongf‘} 

123" 0.D. steel tubes, should be 39 tons and 50 tons, respem
The safety factor in both cases would be approximately 2 O

(2) Adhesion Between Pile Skin and Suzzound;gg oll:

The ultimate capacity of friction piles driven into

cohesive subsoil, can be expressed by the following equatio,

Q@ = 9 A, Cp+ As Ca - where
is the ultimate pile capacity

Ap 1s the tip area of the pile

As 1s the embedded shaft area of the pile e

Cb 1is the sheer strength of the soil at the pile tip

Ca 1s the average adhesion of the soil along the‘pile'Shaft;

From the rzssults of the load and extraction tests,‘it ié
possible using the above equation, to compute the average adhesion
Ca and hence, compare this vglue with the shear strength measurements
made during soll investigations. Table IIT shows a comparisbﬁ'of(

these values. In this Table, ‘C 4is the estimated average shear

cont'd. /9 o..
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. €. DISCUSSION OF TEST RESULTS: (cont’di) cee

(2) (CODt'd ) see : il ges MR
, strength determined by soil tests, and the value Cb‘;iggdﬁﬁéinédfff:'

in the same way,

TABLE TIII

pile | Length As Ap c | cp Ca | Calc |
(Feet) | (Ft.2) (Ft.2) | p.s.f. | p.s.f. p.s.f. | %

3 0 -49.5 | 165 0.995 | 1,500 | 1,500 ‘A  333j1§"22;2j; ;f
) 0 - 60.0 | 200 S| Lgoo | - 1 3001 200 |
60 - 98.5 | 129 0.995 | 3,000 | 3,000 1 100 | 3617
0 - 98,5 329 0.995 | 2,000 | 3,000 | . ;2,”.«35;9   .
5 | 0-%49.5) 165 | 0.889 | 1,500 1;500j*“' 20.:

9 0 - 47,5 143 i 0.350 1,5005; ;1,500‘

In the case of Pile #4, a soil boundary occurs at about 60 O‘féet. ,
-|{The Table, therefore, shows the strength contributions of the upper 1

and lower portions of the pile as well as the averages for the
whele length. :

It will be observed that the adhesion in the case of the‘ w‘_ 
timber plle is much greater than that of the steel pi!es. It is el
believed that the reason for this ig due to two factors - shape and
material. The action of pile driving causes & pile tc wxip and in -
consequence, a slightly larger soil volume than its own is displaced.
The result of this is that voids are formed around the pile shaft
which tend to fill with water forced out from the soil pores. In

the case of timber plles which have a natural taper, the vcids formed

cont‘d,, /l0H;..



~fsnaft may be absorbed into ‘the pile itself

b diameter steel tubes, voids formed by whippin
?ieven accentuated as the pile penetrates ‘

 into the pile. Since the presence of water-f led v

’eﬂfpile shaft is extremely detrimental from a st

fg:fevident.

(3,'j~fi~f*; of_ ‘i ‘~f 2. Shog Pla;gg
Since it vas belkaved that a protrudi“

“ffshaf* diameter driven inificohesive:sodl,
‘ different shoes in order that a compar“

 was fitted with a shoe plate having

“'pile,‘and Pile. #5 vas fitted with a shoeipiate

fes the pile. The: results of ‘the extraction test~ ) ,
which were icentical in all respects other than the shoe
~that the effect of the end protrusion is negligible. For

- actual comparisons, the reader 1ls referred to Table II

(4) » ' u_m.&
Pile #8 was driven 80 that pile driving conditicns could

be compared at the separate sites of the Hwy. #hOO/Jane S t. strncture

‘l' and the Ramp N-W/Black Creek structure, the latter being the site of

contwd. /ll;... ii;»



e LISCUSSTON OF TEST RESULTS T

‘rfibe made between Pile #8 and Pile #h since theee piles ar

‘( ) (cont'd Yodin s |

ig,the load and extraction tests. For this purpose, a compa

.same type ‘and size.- A plot of blows/ft. versus penetr i
‘ piles is included in the Appendix of this report and showl
the average, Pile #8 required about twice the energy and

penetrate to any particular depth as’ P11e #h

-~ resistance alone, since the governing factor 1s the shea:7
~ of the subsoil (Chellis - Pile Fourdations - page 27)
7r‘account both factors, the following conclusions are draw
Where subsoil oonditions are similar to those
,rlocation of Pile #8, Class 'A' timber piles with an embe
of 45 feet, should attain a safe load of 35 tons per pile.

122" 0.D, steel tubes, an embedded length of about 75 £
sufficient to provide a safe 1oad of 50 tons/pile.~lg~7

7. SUMMARY:

The results of a series of pile load &nd extraction tests

carried out at the site of the proposed Hwy., #40Q - Jane St

interchange in Metropolitan Toronto, are reported

Subsoil at the site consists of at least 100 feet of firm fff
to hard cohesive glacial till dep051ts, the predomiqant material
being clayey silt with an average undruined shear strength of about :
1,500 p.s.f. down to a depth of approximately 60 fest and below tbat;ei
an average strength of about 3,000 p.s. f. ‘ -

- | contld. /12 "' ol



7. SUMMARY: (cont'd.) .

The load and extraction tests showed that C
©lles are more than twice as efficient as 12%“ steels
this particular soil, For Class 'A' timber pi;es, ﬁso‘” -
of 49 feet zhould achieve a deSLgn capacity of 35 to
124" steel tubes, an embedded lengthsof 90 feet wills
‘)achieve a design capacity of 50 tons per pile. In tﬁ
steel tubes, a pile wall thickness of o. 203"'w111 Su

than the pile shaft has a negligible effect on the:c
pile in soils, as described in the report

A comparison of driving resistance betwee

of 50 tons per pile. For timber piles, requireoentsywiln

at both sites.

careful comparison of subsoil conditions 1s‘necessary.

cont'd,



8. MISCELLANEQUS: i

The field work for the pile testing programme waéi¢grried f ;
out during the period May 12 - July 9, 196h. o

The pile driving, installation of test set- -up and sub-
sequent testing, was performed by Bermingham Construction Ltd underf;f

W.0. #64-30056, and was supervised by Mr. Paul Payer, Project ;

Foundation Engineer of this Section. This report was: written by
Mr. K. G. Selby, Senior Foundation Engineer, also of this Section.

April 1965
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LOAD IN TONS Ll
20 10 . . , : : . I
1 2 3 4 5 6 7
\ TIME N HOURS
B
Pile Type 129" O.D. x 0-203 Steel Tube
Shoe Details BY2" @ x 1" Plate
o4 Length in Ground 50-2%°
Cut Off Elev. 379-58
~ Tip Elav. 34746
i Max iood Applied 31-25 Tons
-3 \ Estimated Failure 26-0 Tons
N Mazx, Pull Applied 27-5 Tons
"] Estimated Foifore{Pull)  25-0  Tons ¢
. 4] | Date Driven 12 May 1964
| Date of load Test 1 June 1964
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LOAD

LOAD
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Ne 3

PILE

& EXTRACTION

TEST

EXTRACTION TEST ~= = ==

TESTS
JANE STREET & HWY N® 400
WP 113 & 114-63 JOB 64-F-14

\ Date of Extraction Test 5 June 1964
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Piie Type
- Shee Details
tength in Ground

12¥4 O.0. % 0-203 ‘Steel Tube
12%" @ = " Flate
50-12"

Cutr O Elev. 39962
) Tip Elev. 348-05
0% Max. Load Applied 37-5% Tons
Estimated Foliure 32-0 Tons
Max. Pull Applied 275 Tons
50+ Estimated Failore{Pull)  25-0 Tons
Z Date. Driven 12 May 1964
O Date of Load Test 29 May 1964
= 40+ Date of Extroction Test 4 June 1964
Z
o 30F
3
20 e v s s e o T
T : j
T b
10 ___J ) . L
LOAD IN TONS ' el
40 30 . 20 10 g | iy L Loy
! i ! ! i 2 4 5 T
7 :

32

38

4-0

30+

T LoaD TEST— -
;_EXTRACT{ON TEST = m

INCHES i

‘,gN‘ :

MOVEMENT

TIME IN HOURS

PitE N5 (Ist TEST)

WP N3 &14-63 JOB 64-F-14

LOAD & EXTRACTION iCSTS
JANE STREET & HWY. N2200




PILE N25 (2nd TEST)
So0p LOAD TEST
JANE STREET & HWY. N2 400
2 40 WP 113 &114-63 JOB 64-F-14
C
—
Z 30“
=
3 20F
—d
10
LCAD IN TONS
40 30 20 10 | | 1 ] i i
! ! ! J ] 2 3 4 5 6
TIME IN HOURS
14
.34
A4
54
b
5+ T
L
<
74 =
st 5
L
=
i
9 >
G
=
13+ Pile Type 12% 0D x 0-203 Steel Tube
Shoe Details 1BY" @ % 1" Plate
Length in Ground 5012
vat Cut OH Elev. 399-62
Tip Elev 348-05
Mox lead Applied 35 Tons
Estimated Foilure 20 Tons
5+ Date Driven 12 May 1964
Date Tested 17 July 1964
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IN TONS

60 50

=120+

i | L !

Lot

MOVEMENT

INCHES

iN

&5
tnp-

PILE

LOAD

6 7 8 9 0
TIME IN HOURS

Ne 9

TEST

JANE STREET & HWY. N2 400
WP 13 & 114-63 JOB. 64-F-14

Pile Type

Length in Ground

Cut OF Elev,

Tip Elev.

Max. Lood Applied
Estimated Failure
Date Driven

Date Tested

Timber Pile 8"to 15"
475!
390-52
3506
92-0 Tons
800 Tor:
22 June 1964
9 July 1964
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& ! : [in.= 100 ft.
MATERIALS & RESEARCH SECTION _

'E 5 MAR. 1964

JANE STREET & HWY 400 o nolis8i4-63

o NO. 84 - F- |4
PILE TEST LOCATION FDWG»NO-SZ""‘F"Iq’K
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RIGINATED DEPARTMENT OF HIGHWAYS - GNTARIO

K.G.S.
RAWN H.D.R. - MATERIALS & RESEARCH SECTION

SCALE | in = 20ft Ve

HECKED JANE STREET & HWY 400

w.P. No. /I3 § 1I4-63

SUB-SOIL STRATIGRAPHY
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soBND. 64~ F~- 14

AaTe 5 MAR. 1964

AT BOREHOLES

pws. No. 64 - F- |4 B
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SECTION

NOTE: N& 4 & 8 - 123 x Q- 25 TUBULAR STEEL PILES
N2 1,2,3,56,& 7 - 123 x{-203" TUBULAR STEEL PILES
N2 Q@ - UNTREATED TIMBER PILE

LOCAT,ON OF PILES (HWY. N2 400 STATIONS)

PILE N2 STA. 158+58 248’ RT
" " “ 158+53-6 247-5
n 158 +48:7 2465 «
L 158+43-8 2458 »
158 +38-8 245" =«
u 158 +33:8 2443«
v 158 +30 243-7 »
v 1560+ 40 10 LT.
158+25  243' RT.

CONGUNHEWN™

e

DEPARTMENT OF HIGHWAYS

MATERIALS and JANE STREET & HIGHWAY N2 400
A LiNG ARRANGEMENT OF TEST PILES

DIVISION

— ANCHOR PILES & REACTION BEAM

TE APRIL 12,1965 APPROVED A, et TDRAWING NO. 6 4 - F- 14C
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0-203
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-——Steel Tube Pile
12%" dia.

123 "dia. x 1"— \ \\ \\\\\ \\Q‘M s ii'(’l.;i;l:r:dWe!d

PILE SHOE

Scale - 3 inches = | foot

41
/////’ Vs //
“ s

/ S

Pile Ends
to be ground
thus

PILE END PREPARATION

Entarged 4 times actual size

7 /// NOTE - For Piles 4,588
yd // refer fo Bridge Design
4 Standords 4.5.2.1.

Sept 63

isiaTED Ko Selby DEPARTMENT OF HIGHWAYS - ONTARIO 'SCALE  As Shown
yeres H. Reed MATERIALS & RESEARCH SECTION | >
ECKED ke N WP NC.Zal1l4 -63

DETAILS OF PILE SHOES
FOR PILES 1,2,3,687

PROVED < A S {iy
Te 25 Merch 1964

| JoB No. 64 -F- 14

 DWG. NO. 64-F-14D



/24"x 12"x 1" plate 6"x24"x %" plate

f"EE Ei / Jl_é;é i\!"x 14"x 15-0" cover plate
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TEST ARRANGEMENT
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#ﬁﬁ washer
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/ 2%" flange & web
{ | }]
ciearance
for JACK
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2 " 25 inner 1 m u
e ) L
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| PILE TEST SITE
7 STEEL TUBE PILES &
w 1 TIMBER PILE ALREADY DRIVEN.
z | 2 STEEL TUBE PILES
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<

1 TIMBER PILE TO BE DRIVEN .
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Y.400 STA.161+32:56 /| |
\. 201+30-00 JANE ST, ¢

DEPARTMENT OF HIGHWAYS

MATERIALS and JANE STREET & HWY. 400
TESTING :
e DIVISION PLE TEST LOCAT'ON
TARIO W.P 13 & 14-63

E 23 JUNE 1965

AFPROVED i< £ YL C{ Iprawine No. § 4 - F-14 G |




s ~asal
PILE SPLICES AMD SHOES ~  REVSEPTI963

SYEEL H PILES

FLANGE PLATE {2 REQUIRED)

i OpTYRFLANGES [
b fond WEB- A i

iy -
¥ 80 .

i 53
hvd Vo

3 NOTE:
& ; FOR PLATE SIZES SEE

TABLE BELOW..
SECTION A-A

PILE lioaraz {2 8P 55 |14BRT3 |
FLANGE | gy i/a"x 12" | ') /2" x 12" | 13 x1/2'%12"

PLATES

TUBE PILE

i FiLE
R

i
-}—UBPPER PILE SECTION i @ %
Dol

&

/e k /

38w o ) o pa3/E
§ . A / =~a§ A W e
<] TLOWER PHESECTION 4 . — 4 o i
‘\4}@ 3 hd SECTION A-A
" T THIS SHOE FOR ANY
SPLICE PILE Gi. ¥ /4" 'DIAMETER TUBE PILE.
SHOE g

TIMBER PILES

- UPPER PILE SECTION: CUT TIP TO FIT
SNUGLY INTO PIPE.

:Q % %/,—P!LE END MUST BEAR ON SQUARE ENDS. /A" X a"x 34" STEEL
wl B /g/—mﬁs-a"?’ma SIZE 12 PILES. PLATE BENT TO SUIT,
L2 i i0"# FOR SIZE 14 PILES.
ol i /ﬁ PIPE TO BE BLACK IRON WITH 0.273" WALL.
o THICKNESS OR STEEL WITH 0.188"WALL THICKNESS.
o8,
— /cur BUTT TO FiT SNUGLY INTQ FIPE.
"‘____,’-*”"’ B
b A :
LT

5 i )

1y / :-_+k ¥
| — PILE SPLICE NTM‘ /
TF I / '

%\‘_/ ; i : HOLE FOR 4" NAILS
) | o

~gde ke
DIAGRAMATIC SKETCH SHOWING SPLICE STAGGERING.
s ° . X

.
e
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ABBREVIATIONS USED iIN THIS REPORT

PENETRATICN RESISTANCE

STANGARD PENETRATION RESISTANCE 'N'» -~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSGIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE - THE NUMBER OF BLOWS REQUIRED TQ ADVANCE A 2 INCH, 60 DEQREE CONE, FITYED

TO THE ENG OF DRILL RODS, 12 INCRES INTC THE SUBSOW, THE DRIVING ENERSY BEING 330 FOOT POUNDS P'Eﬂ BLOW,

-

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOULS ANMD THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
M THE FOLLOWING TEXMS -

CONSISTENCY ‘N BLOWS/FT. e LB./SQFT DENSENESS ‘N BLOWS/ FT.
VERY SOFY o - 2z o - 250 VERY LOOSE o -4
SOFT 2 - 4 50 - 500 LOOSE 4 -0
FiAM 4 -~ 8 500 - 1000 COMPACT 10 ~30
STIFF 8 - 15 1000 - 2000 DENSE 30 -850
VERY STIFF B - 30 2000 - 4000 VERY DERSE > 8o
HARD > 30 > 4000

TYPE OF SAMPLE

S.S  S$PLIT SPOON T.W. THINWALL OPEN
WS WASHED SAMPLE TR THINWALL PISTON

S B SCRAPER BUCKET SAMPLE 0.S. OESTERBERG SAMPLE
%S AUGER SAMPLE F S FGIL SAMPLE

s CHUNK SAMPLE R.C ROCK CORE

5.7 SLOTTED TUBE SAMPLE
P SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MARUALLY

SOIL TESTS
Qi UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VARE
Qeu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qg DRAINED TRIAXIAL s SENSITIVITY



© NXRRN

2

o 4 T

o

ABBREVIATIONS USED

iN_THIS REPORT

SOIL PROPERTIES

URIT WEIGHT OF SOIL {RULK DENSITY)
URIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEISHT OF S0IL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G « 7-!—

VOID RATIO
PORGSITY

- WATER CONTENT

DEGREE OF SATURATION
LiQutp uimty

PLASTIC LimiT

PLASTICITY IRDEX
SHRINKAGE LiMIT

~wp
P

W
LIQUIDITY SHDEX «

w, —w
CONSISTENCY INDEX v —nkmi

3

ip

WOID RATIO IN LOOSEST STATE
YOID RATIO N DENSEST STATE
DENSITY INDEX = Smex 78

€mox " €min
RELATIVE DENSITY Dy 1S ALSO useD
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOOITY OF FLOW
HYDRAULIC SRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFF%C%EN‘T OF VOLUME CHANGE = ~le

{ite)ar

COEFFICIENT OF CONSOUDBATION

Ae
COMPRESSION INDEX & w2l
¢ & * Dlogg o

TIME FACTOR = Edlj-— {d, oRAINAGE PATH )
DEGHEE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION
IHTERCEPT i TERMS OF
EFFECTIVE STRESS

2 LI t
Ty C + ¢ tan ¢

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR ERICTION J

ARPPARENTY CORESION
IN TERMS OF
TOTAL STRESS

Te=Cy+ o fan ¢

APPARENT AMGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SEMBITIVITY

w

fog. o
log o

SR OMey aodqq <

oo

Z2 0w

GENERAL

=3 1418 )
BASE OF NATURAL LOGARITHMS 2-7i83

ok ing MATURAL LOGARITHM OF g

0R [0G &  LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

POPE PRESSURE

HORMAL STRESS

HORMAL ‘EFFECTIVE STRESS [T 18 ALS0 usED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { | 15 ALSO YSED)

MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS)
MODULUS OF SHEAR DEFORMATION o
MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSUR‘E

DISTANCE FROM TOP OF WALL TO POINY. OF APPLICATION
OF PRESSURE . i :

ANGLE OF WALL FRICTION

DIMENSIONLESS éOEFF!C!ENT TO BE USED.WITH VARiOUS

SUFFIXES IN EXPRESSIONS RE?ERR!NG TO ‘NORMAL STRESS
ON WALLS S

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

OIMENSIONLESS COEFFICIENT USED WITH. & SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTR 28D COHESION ETC. N THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



H?ﬁ s Eﬁ %ﬁﬁ&
Bridge Contrmet Mmmr,
Bridge Mvﬁ. ion.
m B&’g; m Zoow
Br&@@ H&t‘l@.. Contrel
Cffieny.

Piles feor Progosed Pile %ﬁ%&@iﬁg snd Extmtim i’m%fi
2% Jame Sireet & Hwy. $400, District #6, %mtm e

WOz mu*’“%
as discussed with you by *phone Mh é L
requesting you to regulisition %m mxmmg iﬁ'&m i‘a? o
uze in the m‘m project: ) :
Steel ‘Eﬁ?m Pileg -~ Ceh
m&a 0.D. = C.25" wall -~ & pleces at hé'

Tt is intended to start the work om April 1% w&.i Lt
A5 yet, no Work Order bas been iszsund, but this should e
g@gﬂiﬁgﬁg chorsiy &f‘m@ ¥e recelved qmﬁtﬁm& m am S
ontractors. o

 The ¥Werk Fm;&t nusbars f«w xm MW -‘@%m@m& e
involved in the tests are W.P. 113-63 and W.P, Loy
Ema&y»tm {92} feet of 124 ma,,:m&g&emi },_izml %ﬁ*m,_;jp, |
E $ Pﬁ%&@ékﬂg@é to W.P, L13-€3 and the 1 i

Please indicate where and whan the pliing xi'&i m Mﬁ

svailable to the Contractor.

{‘f # y,v"",r,k_,
s (\/ ”“{;"4‘.2 v‘)j‘”‘-/ {’"{ﬁ”

S el K. G ﬁai&yaﬁ
&mﬁﬁ Fu %fﬁ mﬁ
ce: Pounndations vffi% For:
ﬁwo ?ilﬁﬁ 4" 1&& ﬁﬁ 3’@@1‘%&%;

Fﬁw{ﬁ?ﬁ& ,s-g; DAT :



Materisls and Research Division -

Berminghem Construction Ltd. s

General Contractors,

42 Main Street West,

Hamilton, Onmtario. 2 R &:@

¥r. . Bersinenas SIS

Degr Sirs:

o Flease supply us with a firm guotation for arrymg -
out the work outlined on the attachad shests., e

It 1s understood that the work described w
carried out under the Supervision of snd to the ss
of the D.H.0. Foundmtion Seetion apd will be subjec
conditions contained herein and to the current relevant
specifications. ST

The prices quoted should be sxel
Taxz, but should include Ontmrio Frovineisl Ssle

It is intended thst the work be commenced on or about
April 1, 196k, G

Please inelude your proposed time mhséﬁlgg :

Teurs very truly,
KGE5/Mdel 1?%2 g. Sﬁaa%%a%
PRIBCIFAL FOUNDATIO
ce: Foundations Office *h FOURR
Gen, Files [

’ o . ;
LG LREER

Ihis letter sent alsc to:
Franki of Canads Ltd.

. e : AT i T
A Alid e W 1730
s

Leeds Richardson Co. Ltd.



?g{iﬁ?&%g@ ?K &“\z L«w x@i?i‘? & ERF RN
s4HE STREET & RY, ‘ﬁéi}ﬁ - .%Mw.z

W.F, 113 & 11k=-£3 Wod o Ghmie1h

GENERAL DESCRIPTION OF Wk

The work comslsts of the following:

(1) The driving of elght 12¢" .. stesl tubs %ii@ a5
directed by the(R.B.U, to depths ranging froa 50 to 90° below

greund level ~ estimated tutal lemgih 5907,

{2) Placing comerste in seven of the above plles -
000 pae%.l. at 28 days) - estimated guantity 15 cu.yd.

{3) Splicing tube piles whers necessary - sstimated
guantity o,

{4} Welding driving shoes to steel tube plles -
estimated guantity 8.

{5} OBupplying and fizing & steel reastion beam to four
anchor piles initially, snd after completion of load fest He. 1
attachling 1% slze to giia'ﬁ%, The beam must be capable of with-
standing = load of 200 tons st the centrs.

(€} Carrying out thres load tests 2z directed by the
D.H.C. on piles ik, #3 and #Y in that order, up to & maximus load
of 200 toms om ﬁﬁwkﬁﬁiiﬁg

{7} Supplying and installing & suitsbls yoke %o be nzed
in gonjunstion with » 200 tens jack for the purpose of extrastiocn
teats on piles #3, #% and #%, as directed by the D.E.U. The yoke
muet Bave s capaeity of 150 tens. It will not be nescessary Lo
gxtract each pile more tham 6 inches.

{8) The installation of reference beuns, zeuge brackels
and bearing plates for each of the three lead taesits and ssch of the
thres exbragtion testa, as dirested by the D.H.U.

{9} Clearing site at complstion of work.

I any maberial or sguipsent supplied by the Coniracioy
proves to be losdeguate or defectlve, 3t must he replaped
%ﬁ zodified to the satisfastion of 'h& FLON D ¢ i%%
Tontractor's aRpeEnsd,

vy gy B B g e
‘ﬁg}ﬁig g«f}»m o gaﬁi:




B e
The following materials will be supplied by the( D.H.0.
ani wade avallsble to the Contractor at the designated polbtst

(1} Steel Tube Piles ~
m,%ﬁ G D % {}“2«3‘5” walli-~ 9 ‘?i&‘&%@ﬁ st i‘?ﬁ‘t"‘
Avallable a% D.H.U. Yaréd - Winona.

128" U.D. x 0.203" wall:~ 10 pleces at h§!
available at D.H.U. Yard - Downsview.
(2] Upe 200-ton Hydraulic Jack - ~
svallable at D.H.0. Lak. Bullding, Downsview.

{3} Four Deflection Gauges -
svailable at D.H.O. Lab. Bullding, Downsview.

(4) Eight Driving Shoes (to be welded to the plles)
Avallsble at D.H.U. Lab. Building, Downsview,

«11 other materials negessary for the above werk must
b2 supplied by the Contraciocr, :

The layout of the test piles and anchor piles iz shown
on the attsched Drawings #&84-F-14i, B & C. The seguencs of
cperations ls given on Drawing #6k-F-ibo, The Coniracior must
include with his Cuctation & ubeteh showing detalls of ihe
follovwing:

{1} Heaction Reas
{23 Teference Beams
{42 Yuke (for szxtrscticn Leste!

eont*ds  ssee 3




: -w

The Contracitor should subuit s guotetion for cerryl
out the work s: outlined above, suib quotation to includs %hﬁ
provision of all personnel, eguiprment and ssterislis neeugsary

sxeept as provided for in th& section hesded "Haterials™ asbove..
The guotation should be itemized a3z follows:

&

{1} Gusply =il &ﬁﬁiﬁﬁﬁﬁi and meberials for pile drivisg and |

load testsz
{2} veld driving shoes tu pilles {est. quantity - &).
{3} fplice tube plles {est. guaniity - 8},
{4} Drive plles (est. guantity - 580 lin. ft.),
- {%)} Place coperste in piles {sst. guaniity - 1% su.yd.}.
{£) cCarry out losd tests on Plles #3, #4 & #%,
{7} Supply all eguipment and materials for extraction @@ﬁﬁag'
{8}

Carry out extraction tests em Plles 43, #% & #9.

The site is lecated at ihe interseciion of Jane %ﬁyﬁﬁt
end Pustic ¥osd, Downsview. The load and extraetlon test arvem
iw fiat and &aﬁiiy seeessible, In order to reach the location of
1le #£8, 1t will be ﬁ&ﬁ%ﬁ&&?ﬁ‘f@? the Centractor at his cwn %3@@%%@;

gm arrange & temporary ersssing over the 12.0' wide creek at %h@
sits,

EGLPE T _E. 8. Sslby,
e B o,
;:Q}?i u ¢l .'gﬁ ?g.’vgﬁ&fﬁ Ew%‘z é&ﬁéﬁﬁf W
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o Wilson Ave,

STREET

JANE

LAW NSIDE .DRV! VE

fCoap TesT siTg]
| 7 PiLES

Pile Driven (NO.8)
o Testing

2ok

oRIGINATED K.G.S.

DRAWN

H.D.R.

MATERIALS & RESEARCH SECTION

DEPARTMENT OF HIGHWAYS - ONTARIO i . - o X
SCALE | in, = 100 ft.

CHEGKED ‘xﬁ’f;i?

apPrRoVED 44 L, S AAL

JANE STREET & HWY. 400

Wr NG 38 114-63

JosNo. 64 -F-14

PILE TEST LOCATION

DATE 5 MAR., 1864

- | pwe. no.G4~F 4 '
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-24

15
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-5 ‘
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SlLTY SAND!
Loose T ik

.

SITY cLAY [
TO CLAYEY ST

Stiff to Vst

'r:u. e
_CLAY, SILT, SAND"‘”

SAND a SILT
Dense to VDanse <ot

ORIGINATED K G.S..

DRAWN SDUR.

DEPARTMENT OF Hi GHWAYS ONTARIO

MATERIALS & RESEARCH SECTION |

CHECKED M’/(

apProvED AL AL N S A

pATE 5 MAR:

19864

. JANE STREET & HWY. 400
' SUB SOIL STRATIGRAPH ’
AT BOREHOLES '




e i oy

REACTEQN BEAW
. & ) : : 5
CLEARANCE FOR [JACK = |
oL b
S PO TIITITTTITNND [P IIITIT IR f:f I Ycccrec g
E.. L~
i 2 |
© © < ® o o 1o
= h g i I
| - I NOTE: After load test ~I Pile lengths approx. -‘ T : -1
g S |on pile No.4, secure |Q on!y e &
5 pile 4 to reaction beam., T ~ Lji cer by
A : Lo L
| | - £
SECTION |
NOTE: No. 4 & 8 ~ i2 ixo 25“ TUBUL AR STEEL PILES .
No. L 2, 3 5,6 & 7 - &24::0 zo3" TUSULAR STEEL PiLESr.‘"
Seguernce of evenits -

(1} Drive pilss,

{2) Place concrete in piles.

(3) »2ttach reaction beam to anchor piles
(4) TFix reference beams and dial gauges.
(%) Loszd test Pile #4.

(6) Attach reaction beam to Pile #u,

(7} Load test Pile #3.

{(8) Load test Pile #5,

{9} Fxtraction Test on File #3

(10) Txtraction Test on Pile #h,

(11) Txtraction Test on Pile #5,

(12) Clear site to satisfaction of D.E.LC.

ORIGINATED K.GC. SELBY DEPARTMENT OF HIGHWAYS -~ OMTARIC

DRAWN #.D. R, _MATERIALS & RESEARCH SECTION
CHECKED C e ' JANE STREET & HWY.NO.400
ArPROVED X ¢, %L ARRANGEMENT OF TEST PILES
DATE 3 MARCH 1964

SCALE |ln, = B

~{W.P.No. I3 & 114-63

JOBNO. €4 —F ~

|owe.no 64-F-14 C

ANCHOR PILES 8 REACTION BEAM




i Feuﬂﬁ#ﬁiﬂn°3 tion,
Materials & Testing Div.,
Room 107, Lab, Blig.

fmgﬁst, 13, 3@% ‘

Hr, B E‘;ﬁavis,
Bridge Design Bngr.,
Bridge Dilvision.

?il@‘ﬁ&ééi&g Tests at~§1ae§.ﬁgeak>aﬁﬁ_ﬁmy;ﬁ%ﬁﬁ ' ‘ :
rear Jane Street, Toroats, Untaric, Dist. 6.
W.P. 113 & 114-63 -~ W.J. 6h-F-1b

Pile loading tasts for timber snd tubular piles
been completed &t the above-mentioned locatiocn. Ve heve
the pile loading test results apd submit the fﬁllﬁ?j’;1f_%

e
t3

128" @ tubular piles driven &ppro:
original grousd sbhould provide a safe capacl

It appears to us that the use of
provide & more economical solution. The le
pile to steel pile is 1:2, while the sefe
respective plles is only 1l:1.6. In add
splicing and appreciably lomger driving U
would have to be considered. SRR
Wa are in the process of preparing s reg
the pile load test and sxtraction test detalls, and
%o you when completed. Sl L

Should there be, in the ﬁa&nﬁiﬁeg,anytgue$$@§§s§t§aﬁi
would like to discuss, please feel free to contact our Uffice.

4GS fHdeF

ce: Foundations (ffice
~Gen. Files
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GEPAR"{M’-{NT OF HISRWAYS

w3 MATERIALS and
5 TESTING

DIVISION

COMPARISON OF DRIVING RESISTANCE
FOR PILE N*4 & PILE N2 g8

DATE - APRIL 13, 1965

APPROVED = . 4wl




NOTES
PILES_ DRIVEN

NO. 4= 123"% 0-25"  TUBULAR STEEL PiLE

NO.1,2;3,5,6&7 — 123 % 0-203" TUBULAR - STEEL PILES

“NOU9 = UNTREATED TIMBER PUE (CLASS!'8'}

PILES TO BE " DRIVEN

NO. 10~ 127 CONSTANT DIAMETER UNTREATED TIMBER PRE

-NO: 1 . — 12" HERKULES - PRECAST . CONCRETE: PILE

3
NOIIB&W - 125

+'NO.1-STA.158+58  248° RT ¢ HWY 400

S NO.14-5TA. 158+ Q1

NO.12 <'14%8" TAPERED SQUARE .SECTION PRECAST
CONCRETE PLE

%.0:203" TUBULAR STEE PILE

LOCATION OF PILES

NO. 9~ STA. 15825 243 % " %M
23 B om Wi

W.P 13 & lld~6%§

8 o
¢»8H.M
PLAN S AR
SCALE: Vin s5h.
B8H.5
l—— REACTION .BEAM 13t POSITION . --i
REACTION. BEAM 2nd. POSITION
EXISTING PILES CUT OFF ICLEARANCE FOR JACK -
AT GROUND LEVEL M | r
s > G
g o §
5 g 2 g g 2
. & Q 5 © © 3 ©
e 2 § g ° z z ] B _9 2 z 4
2 B - ? < 18 o e ° ) 2 o
5 3 3 s Ta 3 S 2 3 ] & o
g 3 8 S N ‘ 3 3
A A P P AP S 1 )
, 3
oo o
. - 1o =7 2 O,
I e—
B MATERIALS ana
i - TESTING
' 4] | DIVISION

_ONTARIO ;

T JANE STREET & HWY. 400

 ARRANGEMENT OF TEST PILES

_: GEOCRES N:

L EAATE L AL ALIME LY0 AR B

2l Appenuri:

ANCHOR PILES & REACTION: BEAM

SR s 2 A D

A




#oH- F- 14
WP #//3-¢3
WP #//4-¢3
Hwy. * 400 ¢
JANE Sr

INTERCIIAN(YE



- 120k : .
4 PILE_ N2 4
i LOAD & EXTRACTION TESTS 1ol
: JANE STREET & HWY. N2 400
3 WP 13 8 14-63 JOB. 64-F-14 120l .
ile Type 1237 Q. x 025 Steel Tobe i N
elme, . BEgexamy oo i
Lo rond 9892 . !
. S0 i 39958 2 1
) S G 2508 Z !
e oot Apslied 1375 Tams 2 50
Euimored Fodre 1200 Toms !
ol Aplied 115 Tane z 1
e Ealopal 15 Tons e L
: Frads W oer et o 9
Date of oad Tes o t0oe- 2
- of Extroction Test 2 June 1964 O 40 :
L. o
20 1 ; .
LOAD IN TONS R
190 18170 0 10 140 130 120 _MO_100 9080 70 e 30 40 30 20 10 . \ | ,
e e L e A S AL P I TS S BT A N A
o
. (.
o \
: Z
. g \[
2 N ;
Zz
Z
2
LS
&
2
‘ LOAD TEST
; B e EXTRACTION TEST ——— i
. {
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