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b9 are forwarding lerewith two sojdes of the rerort am the
Ab.we invest]setion,

rhile desiccation of the olay neir the surfase has made it
firs ani capale of susbeiring 3 mpread footing, considerabis eetile~
RELL why e expected in the strusture and & Toaches due to cone
solidation in the underly ing seft clay. For thie ressan, & simply
Bopperted structure on spreed fostings (s reccnended rather Lhan a
rigid strusture,
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Introdust lens

4 subsurface lnvestization hae been sanplebed nesr
o Jesetion of uwye. § 2 apd 4 401 Zomt danancous, ob

e sile of tne proposed isy. § 41 STV PRES,

i soll venditicns hove been sxplorved in eexsr
o recomusnd the sovt muitable foundation for Lh% UVETe

pess and exnaine the stabdlity of the sppromeh fills,
Eracadure:

Four boringe and Liree dycasdeo gone Lesis wers
wde at zoe lovevions ghows oo the plan S5-F=34,
atiacned in aprendin I, tegobier with locs of saeh iJLE
showlnz all the sells informmtion obtained, locations
and lavels. “hen the clay batawe Yoo soft to ssaple with
Jhelby tubes, the emns pepetroseter was inserted inbe
the Loretiels and heossred to refubal glvicg the losation

of firm etrats end She etent of the soft saterial.

Gley wag found to extend Lo s depih of ninety
Vhve Tewt. The [irss aweniy fest was wery fira
probably due b0 dwslocniisn. A7ter this daphth it becuue
srogressively softer wien ob FIfby feed ihe oliy wam oo
AL o resowsr edth Shelby bubwes. S@d vz found 8% B

degsh of oinely five Taet and eMplorsd for eight feet.
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Mo evidence of ground water was found.
dests . Laiculationsy

The uriloturbed samglee of elay have besn bestss
for soneolidasion and shesr sbremgdh jropsriles in order
to deleraine the setbloment sad besring capeeiiy of

Asmuming a founlation prewsure of 5Y Iba, P
square foot, the ultismsts setblonent of a gprasad Tosting
fosnded in Plrm elay ¥iil be about =ix invhes; howaver,
the rate of comgolidation wiil He very slow and only
thres sobes of aditlessnt will onour in the fipst ten

Iears.

The brasdii of sprest foodlings vo.ld be ine
surPleiant to jnduce sraresissie suresy in Lhe hody of
bhis Very #alt eiay Fing bensath boe wirer Tirs elay,
AERWET, Lis spcaodd Tilie of sbead tesnity fest
aeisht hevisnz a base width oF at least one hundred ard
#lgnty Teet wilil Infloante the clay subsoll bhrgushe

et d6s mnilire depdb.
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Vaing i sopvoxiuate sebbod basad on iiquid
Iidts 1t Bhe boen esbisatad that the pleedng of tweuty
Tast of £111 #i11 cause & settlesent of siziterm
ihchws dus 1o consplidation of the soft GLaF.

e shear stremgth of the uppur elay lover
was fowed to b very highi sssusing an eiht Foub
widt of fooblng, the effect of varisus bearing
prassured aprdied =0 an elevaiion of J362.00 have bamm
sxadned,. Fur s safels fuctor of three & bearin: eengurs
of two tons per squsve fool 9an he Burporiod By the ¢lay,
“onevar, a3 nobed seave, this will esuse ab lseacd six

Lincnes seiblssent.

The mpparsach Fille hove alse boso sxasined for
aiope fallurs, wsing the Lested vnluas of cchesion
the Felionius wetived of sualysie, 1 was Found thet Jov
the worat cundidion & Fil: of twenty feebt in height
nas a faster of safedy of 1.6 ulieh iz sdecuabaly eafe.
Exomasendat ion:

B Lo Tie risk of sebllavent 3 rigid franme
strusturs Will B wosedbable. A slogly Supperted bridee

is preferved wits spresd fovtlng lowndsilons wsing

%

2earing wreszare of g tons ner sguare oot ab an

eimvntion of a presisately 2.0



The approsch fills of tumnty foeer helohi
ares 2bable bal Yhe submoll could suppset up te

25 L. of Fiii.

A simgly supportsd bridee with spread

fovtings ie rotu.ssnded, using 2 beerinp ressurs

af 2 dans oy sousre oo,

Z.%, Farantatos;
Al Fouslation Ingloeer,
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Intreduation

Soring previsualy tekem by this Branah f{ndionted bhe poesibility
of pedrank sisse b0 $he origsinmel groumd Level, Uonsejnenily this slte wss
{gvestizsted by & powaP sugsy cepebly af reaeking o depth of LE0O™ Go
aseerssin the generszl levetiss of bedrook.

Tha aite of tae propozsd straslure GpREATrs to be loested over @
Lpougn in bhe bedrosk lavel into whlch mueh of tho lncsl surfsce welsy
¢ltiserels draing {a well is in use at ihe prasent Hima 300% web of Lbe
sropossd shrugture), Evidence of this senditlsn was found in sne hels
shere the grouni wster appesrTsd to bs anfier an arsasian kead of gume 400% -
10" of walar. )

‘Pag s0il profils undsr sash of tie abulasuts and ‘%bs spproaehas
is chown oo bhe stisehed dArawisz.

nrandix 1 enntaing = SODY of the log of bars hnlog.
S0l Frefile

ha genersl level of the original ground op the sifs is 318.0 o.d.
#hilst Shat of ths bedrosk is BT 0.8, The suslity of the raosk was nob
igeastigeted oY is roliuvad 1o be sound igaccus rask.

Thers 1z on eversge of 8109 of light byows 14zt alay {siidy)
swepbupden, Inias sverburden is Jory =gt within 490" of the vosk suriees
wits fres water leavel B'O" balaw gsxlating ground level.

rassEsandations

TR Tnotisg be bwroughbt o the bedrsen the lsvel of whizk ig
aporozimately 4B BYerags of 0% helow propessd J.80. greadn level oa

2Hy. 540%.




I& the chss of the west sormar of the scubhers sbutsent the depth
of the hedrotk =ay bs sususidsrsd o sras Geapar 3nup Lhe nornal sxonpuicud
fosting desth., Bowsver inis eumilitinm 12 leead 8 1t in suggested ibe
excavation bs btaken in treneh down to the uek and beckfilled vilh a wesk
snmrrsic to sorpal Sooldeg l=mval.

The bedrosx iz (his nrom iz belisved o be igeousg rock.

{4, Thoiley)
sredl B3, 1908,
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A REPORT ON THE FCUNDATTON

INVESTIGATION FOR THE PROPOSED HWY. # 401

OVERPASS AT HWY. # 2  EAST OF GANANOQUE

Coples to -

Mr. A. Toys, Bridge Englneer (2)
Mr. H. Tregaskes, Const. Engineer (1)}
Mr. J. Walter, Design Engineer (1)

Mr. L. Water, Dist. Engineer,
Kingston, Ont. {1)

Mr. G. Farantatos {1)
File {1}

Project 55-F~3
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INTRODUCTTI ON:

A subsurface investigation has been completed nesr
the junction of Hwy.'s 2 and 40l east Gananoque, on the site
of the proposed Hwy. # 401 overpass.

The soil conditions have been explored in order
to recommend the most suitable foundation for ths over-

pags and examine the stability of the approach f1lls.

PROCEDURE :

Four borings and three dynami¢ cone tests were made
at the locations shown on the plan, 55-F-BA attached in
Appendix I, together with logs of each hole showing all
the =oils informstion cbtained, locations and levels. When
the c¢lay became too soft to sample wlth shelby tubes the
sone penetrometer was inserted into the borehole and hammered

to refusal giving the location of firm strate and the

extent of ths soft material.

SCIL CORLLTIICONS:

Clay was found to extend to a depth of 95 f£t; the
first 25 ft. was very firm probably due to desioccation.
After this depth it became progressively softer when at 50 ft.
the clay was too soft t0 recover with shelby tubes. Sand was

found at a depth of 95 fi. and explored for 8 ft.




WATER CONDITIONS:

No evidence of ground water was found.

TESTS & CALCULATIONS:

The undisturbed samples of c¢lay have been tested for
consolidation and shear strength properties in order to

determine the settlement and bearing capaclty of the olay.
SETTLEMENTS ¢

ﬁassuming a foundetion pressure of 5000 1lbs. pser
sguars foot, the ultimate settlement of & spread footing
founded in firm clay will be about 6 inches.; however,
the rate of congsoclidation will be very slow and only

3 inches of settlement »11l occur im ths f£irst 10 yeafs.

The breadth of sprsad footings would be insufficient
to induce appreciable stress in the boedy of the very soft clay lying
bensath the upper fim eclay. However, the approach fills of
about 280 ft. height having a base width of lsast 180 ft.

wlll influence the clay subsoil through out its entire
depth.

Using an approximate method base on liquid limitz it
has been estimated that the placing of 20 ft. of fill will -
cause a settlemgﬁ% of 18 inches due to consclidation of the

goft clay.



BEARTNG:

The shear strength of the upper clay layer was
found to he very high; sssuming an eight foot width of foot-
ing, the effect of various bearing pressures applied at an elevation
262.00 have been examinsd. For a safety factor of 3 a bearing
pressure of two tons par square foot c¢an be supported by
the clay. However, as noted above, this will cause at least

5~inches of settlemsnt.

SLOPE STABTLITY:

The spproach f11ls have also been examined for slope
failure, using the tested values of cohesion and the
Felleniues method of analysis. It was found that for the
worst copdition & 111 of 20 ft. in helght has factor of

safety of 1.6 which is adequatsly safe.

RECOMMENDATTONS:

Due to the risk of settlement a rigid frame structure
will be unsuitable. A simply supported bridge is preferrsd
with spread footing foundations using a bearing pressure of

2 tons per sguare foot at an elevation of approximately 262.00.




CONCLUSTION:

The approach fills of 20 feet height ars stable but the
subscil could support up %o 25 feet of f£il1,

A simply supported Bridge with spread footings is recommended

using & becring pressurs <f two tons per sguare foot.

G. H. Farantatos
Foundation Brgineer.
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