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¥r. A, B, Toye, Tecember 30, 1940,
bridpe Ingineer, -

Yaterials & Fesearch Section.

sttention: Hp, P, I. Howzon,

Fe: Huaber Fiver %ridg@ at Eolton
Highway lo. 50, Distriet lo. 3,

ﬁa?& 3@“&@«.

Pile Losding Testsg:

Statiec load tests on two Class 'A' untrested tiaber pilas
'l' driven in the area of the North abutment of the above pronnsed
structure have been completed. The ivad-settlesent and time-
settleman® curves obtained from the tests are attached 1o this

memo, Cur comments pertaining to the proposed pile design are
a5 fellows:~

(1) The maximum safe permissible load per pile is considered
to be 3T tons, Files loaded to this capacity should be of the
size and itype tested and zhould be driven to s Lip elevation
660,00, or below.

{2} The setilement of the pile group proposed shenld not ex-
ceed 1 172 inches with the individual piles carrying the maximum
rermiscible load «f 3% Lons.

{33 The test pilles were driven by means of a hasmer with &
g 12 ft, ¥ips per blow. The resistance to driving
recorded for the last foot of penetration of the test pllez was
™

sguired minimum driving resistance of & blows/inck

=

piling contract in addition to the

ted in Item (1) above
cont'd., /2 ..




Uswatering Froblem:

In conjunciien with the snalysss of test pile results,
the Foundatlion fection have carried oat further analyses of the
seil Uype at and below the proposed footing Towsding elevation,
“his bar led us to conclude thet the recomsendation coptained
in the .oile report sreperes by bacey, YscCallum and issoclates,

rervaining Yo the effectiveness of deveiering excavations by

well points, ir not based upon fact and, in reality, iz not a
practicsble englneering seletion. The particls size distribution
of the scil is sueh tuat the dewatering could only be carried out
using slectro-osmesis, or stabilized by freezing.

This finding bhas resulted in a detailec review of the
provosaed fooling design and the following problems appear te¢ us
to make this deslgn impractieable:-

(1} The elevation of the underside of the proposed pille cap

iz in the order of &€ to B feat below the proposed bed of the

fiver Ulversion and some 12 to 13 feet below noraal river level -
{(whish ca&n be assumed to be ground water level). Due to the fine-
grained soll type, & stable footing excavation in the dry to the
depth regquired, cannot be guarantesd. Theoretiecally, "piping”,

or a "guieking” condition can be pradicted. The conditions
contributing to piping will be further augmentesd by the driving

of displacement type piles into the scil below the footing elevation.

(&) The following alternative construetion procedures have been
conzidered: (a) making the footing excavation without pumping the
watar out as excavation proceeds and then driving the piles through

]

e

the fleoded azcavation teo cut-off slevation: or (b} driving the

~ut-ofl elevation by means of a

reavation in the wet. In beth

e necessary and even then, a stable
aranteed. o simple remsdial or

te adorted should this condition ceccur.

cont®d., /3 ...
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E’ in view of the Toregoling romments, it is our opinion that
the footlng deslign should be revised., The obvious slternative appesars

to be te drive interlocking steel sheet piling arcund the footing
cerimeter and then to rezove the matesisl from vithin the enclosurs
toe feoting elevation, TFootings bearing directly upon the silty
subsoll, can be dest gred using an &llowable contact pressurs of

3 tons/fsg.ft. if the above procedure is followed., Sheet piling
should nenetrate to & depth of 8 to 10 feet below the foo.ing

frunding elevation., The sheet piling should be left in place,

Ify during excavation, quieking should develop, the enclosure
| can be Tlooded and excavation carried out under water, A tresie
| seal would then be required prior to dewatering.

The foregoing comments have been discussed with Mr., T. Gregg
of Hessrs. YMorrison, Hershiield, Millman & Huggins, and include
_ sugpestions put forward by him. 5 preliminary coapurison of cost
g of timber piles vs. steel sheet piling indicate that the sheet plling
Eab and simple sprsad footing design is slightly less expensive.

We would appreciate if you could give -onsideration to the
shove alternative design and authorize ¥r. Gregg to complete his
desigrn on this basis.

LGs /el L. G. Soderman,
Lttaen, PRINCIPAL FOUNDATICYN ERCINTER

or: Foundations Office
GCen, Files.
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MORRISON, HERSHFIELD, MILLMAMN AND HUGGIMNS, LIMITED ’
COMNBL NG BN EERS

Jecunber 5, 1962

e Design Office,
Department of Highwsys, Tntsrio,
Porlisment Duildinge,

'{X;ﬁ ;%). TR

&tm‘ %h"g ?a Iwn ﬁﬁmﬁ, ?a&ga
Conmeltant Liaison Baglioser

Rer Contract $#62-T0
Humber River Bridge at Bolion
Huy 750, District #%

Fentlamen:

This letter is to place on record a site visit mads by thw writer on
Jundsy, Jecember 2, 1562, m that veccasion be was atiempiing to fimd a fog
free golf course, missed the detour aigms and almost ended up in the "fuiure™
Humber Miver. You mighd say it was an unofficial wisit.

From wbat could be seen the general area of the new bridge hes been
excaveted to arvound Zlev. 702.00 ss per the prescribved consirustion procedure.
The sheet piling for the cofferdsn has been driven for both the south west and
south east wing walls. It is poassible that the wmpleta aheating hag besn driven
for the complete south cofferdam, but excavation to . 702.00 {approx.) had not

been compleded in the immediabe area of the south a;im%wnﬁ, 80 no sheeting was
'ﬁsml@ in this arsa.

f= "w*a,um:m of material within ihe cofferdam for the S.¥. wing wall has
been sis P and it appears thait fiuber brscing is being placed in sccordance with
our *wtwue iong. The cofferdam was {looded and the water level in the oofferdam
ag«;:a&&m 25 be the same s the Hmber Hiver. The madterisl being excavated is
piled beside the oofferdss and appears 1o be s very soft aiily material, blue-grey
in m};v . The msiterial is almost in s 1ligwdd sisdte but excswvation under watbter
may aogount for this

izcasvation hss sterted within the shesting avcund the S.B, wing wall and
agein e exvavatsl materdal has been place ﬁ teside the cofferdam sl appears to
be the wery soft blus-grey 11t as :i‘azz* he other wing wall. This cofferdse is
elzo Flooded, the soulh end of ibe sheeting belng almost in the present Hamber
H timber bresaing is ia aiv“fz:? anos in this exoswation and ihe steel shest

¥ ally on the south face oF ithe oofferian where

& Wit El‘i‘%ﬁ&?i@ﬁ%§ SETOC
3 Y da o
Isan in a Foot o BOYes

w s
¥]

3 Fo RN - oy sy e
the %op of the sheeltlings apnsars W

LA



MORRISON, HERSHFIELD, MILLMAN AND HUGGINS, LIMITED

CONBLULTING ENGINEERS

%mmwmm&mm>mwmqmmtm‘ '
of the %op of the cofferdsm are of no conueguence. Hevaxthelesa, we feel
timber bracing should be installed from the point of view of salety alone.

4lso, from the aspparent construction methods being uned we asmuse tat
2 tremie seal will be plsced, before atteapting to dewater the cofferdsms snd
Place footing gunsreds, eic. ‘

Jrasnd
60~147

o¢t Bruce Davis
Tony Tlermso./

T Ind ee £ asn
KN RS RS
Lol B SR Tooine

I Rt
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3.

Timber plles shall be driven and load tested statisally. In
ral, the lead testz shall he carried sut as specified in the
Natienal Building Cede ef Canads, Appendix 2.2.C,

PILING

The following piling will bs supplied by the Departaant to the
poeint designsted in the matsrial list at the end €the tander,

3 pileces 12 BP 53 "E” Piles - gach 23 fest leng
2 pleces "Class 4A* Timber Piles - s&ch 35 fest long.

The Contractor saall be responsible for shscking the piling on
delivery, and reporting any shortages or errors, and for the storegs,

handling, moving, and proper care of the piling until it is placed
in the work,

SUPPLY ALL EQUIPMENT FOR DRIVING TEST FPIIES -

The luwap sum price bid for this item shall include thas cost
of supplying and maintaining at the site all eqilipment necesaary to
drive the test plles required by the Enginoer,

The equipment swpplied shall ba capable of handling the pile
lengths supplied as indicated in these Special Provisions, as well
ag the pils hammer,

The plle hammer shall be a steam or diesel cperated hammer
capable of delivering a blow at normal energy with an energy of not
lese than 10,000 ft, 1bs, The hammer must be in good eondition,

The use of air hammerg wWlll not be allowed,

The type and chacteristics of the hammer shall be approved by the
Enginser,

DRIVE TIMEER PILES

&

Under this item and for the unit price bid the Contractor shall
drive timber plles in the locations shown on the drawing, Payment fopr

this itvem will be made for the number of lineal feet of Piling remaining
in the ground below cut off elevation,

The Contracuor shall notify the Materials and Research Section
of the Department, in writing, three days prior to when driving
commenses,

All piles nect driven shall remain the property of the Department,

r 82 that their tipe are =%t or below slsvation

& . M
SHRG,0 1 7 ‘ ng resiastance incresses uniformly with pene-~
traticon ag & ntinues, driving shall stop shen & reslistsnce of
5C bliows per foot is maintained over a distance of 5 feet,
he second tinmber rlle will pe load tested only 1f the two plles
40 not develop similar driving resistance,




AR

® - ®

CONITRUCT AND PILL LOADING BOX

imder This iftem and for the lump sum prices bid, the Contractor
shail bhulld & wooden platfore and box and shell load it with sand to
provide & desd load resastion ageaingt whish to jack, The dead load
reastion 18 to be at leant 100 tons, He ahall suwpply all necessary
equipment, labour and materiels, The loading box shall be bullt as
hown on the drawlng,

The Department will supply three 12 BPS3# steesl "H* piles for
neadle beams, 28 well as loading jacks, gauges and other instruments,
A11 other sgulipment and msterisls must be supplled by the Contractor,

The losading box must be bullt and ready for lopading before
driving commences in order that the firsat test plle may be test
loaded immediately after 14 nag been driven,

Under this item the Contractor shall:

Bulld tempoprary supporting crlibs at the plle to pe testad,
including such excavation or granular Iill needed to provide
a level, dry and sompact working ares, Thne ares under the
supporting cribs must be czpable of sustaining & load of
2000 lbs, per sq. foot, withoubt undue settlement, and the
suplorting cribs must be large encugh that they do not
impose mopre then thie undt loading on the solil.

Flace the three needle beams 1in position and temporarily
support them,

Place the timber loor of the loading box and bulld the loading
box upon 1lt,

Bvenly and un*”ormlx load the box with sand to zive z total
dead welght of 100 tons,

L

Cut ofi the *op ¢f the plle to provide 1'-07 space betwesn
top of the pile and underaiée of needle beams,

Place steel vearing plates, steel ill plaves, and Jack and
bring 211 to & snusy vearing,

e Contpactor snall provide encugh steel {1i]l plates to take
up a space of 2% above and 2" below the lack, '

Place tlmber reference beamns and supports lor reference beaxs,
Supports for Seams must ue placed at leagt > leet beyond the
nearest timber crlt to aveld disturbance during jacking,

Place zauges and other Luatruments supplied by the Department,
as directed by the Englueer,

Tae Contractor «rall suppl, and hane tarpaulins on the loading
platfomm to form a reafonsbiy wWeatner-tlinit enclgosure bencath

the platform and nezt Lne enclosure continuwcusly Wwith a forced
air oll burmer,

Wnile wne ioading test le Lelny perfoimed, the Contrzetor must

maintain the platform, »ox, c¢rins, Jjacks, needle beams and
refercence wezns Ln thelr proper position and in good condition,

PROVIDE LABQIE DURING TESTING

After th- .oading box 48 been pluaced and filled, and after the

Jaok and gauges are in positlion, *re Engineer, may require the dSS;SwZﬂCP

of one or mors labourers, his w:ll e wnlle load 18 bveing applied o
or removed from a pils, f




® - : .

PROVIDE LABOUR DURING TRSTING Conttd.

Under this item and for the wmi%t price did, tha Contrector shall
Supply 8¢ the site semi-skilled vorimen as required by ths Engineer,
The unit price bid aleo shall inslude the swplying of any nesessary
hand toels, Payment will be made enly for thst time during whieh the
iabourer or labourers sre required by the Engineer t© bes at the site,

URLOAL AND DISMANTIE LOADING BOX

Undsr this iten and for the unit price bid, the Contrsctor shall
undoad and dismantle the loading box sndé /issantle the loading plat-
Torm, nesdls beans, timber cribs, refers:is beams and snclosure, A plle
test may bDe requirad at mors than cne lecation so unicading and dls-
mantliing may have t¢ be done more than once,

RE-ERECT AKD PILL LOADING BOX

-

Under this item and for the unit price bLid, the Contrsctor shall
re-grect the wooden oribs, loading box, needle bDeame, Jjacks and
reference bsams, &3 well &8 the weather-tight enclosure, He also shall :
re~-fill the box with sand, This re-erection shall be done over sdditionsl
test piles which may be ordered driven by the Enginesr,

411l work shall be carried out as specified under the item
*construct and Fill Loading Box”.
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