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Settlements, Pore Pregsurcs and Shear Strength
Observations at the Sitc of the Tnmtvum%nuea
\u@Cu1O“ of the Hew Liskeard Imbankment
+ Hwr. {11 ‘ District #14
“W.O 7,~51090 : n.?. 104-560~072

. ¥ -

_ t
. out during the ren
z‘inﬁtrumenteﬁ_mecti n of the andr
" 0.N.R. overhead of Huy. #11 in New Tiskeornd.
N _ | The purpese of ghe imvectigation wias trofold.
?irsﬁly, it was to determine the increase of undrained
gheor strength of the varved clays beneath the embankment,
and to observe existing cettlements and pore prestures:

secondly, to assist the University of Western Ontaric in
meaaurimg the loteral presmires in the subsolle by mensna

“of hvdrolie fracturing. The investirsation was financed by

&

In the following sections a summary of the results.
of the first fask of the investigation is given. The
the hydrolic Tracturing will be reported by the

f
y of Western Ontdhlo.

RRHOMY ;

2.1) A full scnle apread footing was built in ¥
1965, and loaded to npproximately 200 tons, heing
eatinated weight of a pler and one soan of tho proposed
bridge. The otton of the footing is six £1. below the
C4op of £ill, having four . 13

" mente under the footing in the onder of 2.5 inches

!
'&urlw the Firnt wesr after constructions. After 1866 un

to the recent survey (August 1973) the settloments proceded
~w1th a constant rate, averaging 0.6 in./ves (



P

mazanured under

_the £ill a%t the pame station was 1.05 in. /wear between

2,2) Settlements due to the reduced nmnaﬂﬁment 1cads
were mearured between the load removal in November 1955 '
1668, On account of the groundwater waich 1nundatad
the instrument culvert, settlement augers and Dlates coujd
not be surveved during the recent v isit. I3 -
hewever, o fair assunpiion that the settlements mnnwureﬂ
in 1966 4o 1968 have been vrocceded with similar rate- ¥
ever sinrce. 3By extranolating the vime-se ttlement dmanam,

L anpears,y

the vearly rote of settlement un&ev the reduced embanlkment.
in postulated to be 0.5 in./yvear, exactly the came as:
et footing. It may be concludea,_

t . n N .
+tlements due o the footing load alone
thin one year and further seitlements

5.%) At Sta. 796 + 00 on the west side of the railway. -
; \

tracks, asettlement augers were 1 led Just below the
embankment by Arilling throuch the £ill. The height of .
the Ti11 ot this location iz n%ill the original 17 fi.
The vearly »ate of nsettlementes beneath the centér77‘};¢-
of the embankment bedween the years 1965 and 1968 was 1.4 - |

in./vear, and from 1968 to the present time it was 1.1

in./vear. The change of rate wWal Very Tikely a ﬂ“adua7
one; sinee, however, there were no survers carrisd o“t
between 1968 and July 19%3, this change could not be -
narroved down. V

The rate of setilement beneath the shoulder of

L]

1965 and 1963, and .85 1n.’vGﬁr afhter 1968 . (.;e Figure ¢2)
2.4) TentativeConclusions:

The present raté of settlements al ooth Ldesxof
the, railway tracks appears %n e ﬁvonortlonal to ‘the immos ed
external loads. At the west @1de of the tm&ﬁku, the heméﬁ :
of £i11 is approximately twige the hei®ht of the- ‘east aufroachﬁ,

- wraen O I T T T U SRR R A LR S [



£411, and the rate of settlement under the west fll i
’ also rourhly donble the one ncar the culvert. Con%ﬂauentl
’W‘. it mav be hynothesized that after removal of half of “bhe\
£111 at the @mmt'ayproaah, there has been no Overs tressed
pone under any sart of the investigated fills.
necent survey of the surface settlenent rlﬁue g~6
some 111.1 £t. left of the £ in the chacl, indicated that .
the ground level at thie locatlon war @till ayprox1mately‘
1.% in. bigher than before the fill construction (see
Tirure #3). This finding may confirm that there has been

some waferml taaneezat of the subscils due to the shear .
atresncs heneath the original hign enbpﬂkment 7oqm._

= T,(*)'«;)H -y-»-wﬂrwer-p ‘vq.

T,1) Only those pi
Tt of £, wer

ezoneters vlaced in the shack, some . -
e o _
the recent “ield work. Readings of there plesometers nrwvedﬂ’

round to be onerational dur ring

- that there is £bill some excess pore pressure 1in thig.
(. Tocation as compared with the original distrivution recorde
" pefore 111 ceonstruetion. |

, Firure #4 shows the original pore PTESSUres,
indicating o hrdrostatic deficiency; believed to be the.

resulits of 2 Tlow towards the Wabi River. The preézent

nizzometric nressures are’ e+ilY higher than tie ox 51malw,
the mawimum excesn pressure (&Y) veing appr roxinately s vpﬂ‘ﬁ'

£L. of water sround the 50 = 60 ft. depth.

. The variations of excess nore Iresgures (A‘J)
during the nriﬁcipalistages of fill construction, exnreuued f"
in P8I, are shovm on Pizure #5. The initia al more pressure

distribution on this diagran i considered to be zero, Az
N ‘
[V

it may be seen at the 60 "t. denth, the exis ing AV isg
tim npnm~cwm+e1w nalf of -z-,m velue of the ma 2z imum
observed 4 v a few months a7 uﬁr the consiruction of the

high embankment.
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UIDRAINED SIHTAR OORTEGHT

logation to the original values.

I+ ic to be nodted thal nissgometors near the ground
surface (?wd1 and A2) have been effected by the seaconal
- variavions. tnﬁ Fr0@ ”rOﬂﬂﬂ vater level., Yo =uch
%' variztichs were ever aoted’ wwmow the 45 £+, depth.

. " .
“.2) Coneclvreione: )

Since the <tress conditions in “the soils have
heen nermanently changed by the surrounding two embankments
(£111 Tor the present by-pass and the dest £111), it is
nelieved that pore rressures might never di seipete at this
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4.1)

. the wenksst zone, vhore the
to be roughly 150 POF

6 £t In B.H. -
talken at every

9...»
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was renorted by Stermac end al. that there

In bebween the

had

f“ng% been any sirength increase under the embarirent dnring
the existence of the 18 Tt. high Fill (June 19867 to Hovember

,,1965) Miin obrervelion neces~itated the change of the

Ldesdsn and the cubseguent remaral of & 5. of fill,  Dome

. 7 months aftex the lond deercance (July 1966), conbimons
£ield vane teato were again corried ont necar the £ ool the
‘reduced £ill. There ltests elr@adx_nhoweﬂ ax trend of dncrence
‘of the undrained shear strensthe. e trend was nrodebly

" most moticable between elev. 60 Ft. and 614 ft., within

shrength increase .wag measured

4.2) Mo bereholes wumbered 734 and 733 were carried
ut by a hollow stom ouger during the recont fieldwork
‘near the location of +the nreviouns holes. Tha bouldery i1l
‘wasz first exeavated by a backhoe, then two nleces of 12 in..
fw  CTP were-placeﬂ vertically in the excavatlon, upon vhich
’ “the hole was baekfilled. The distance between the borines

. Shelby tube samples were

mamples, vane tests

w0

-
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taken in B.H. #7533, but after each vane test the anpa*aﬁuu['

were vperformed by means of o UL size ILT C._s#andara,vanef;‘, -
smaratus,  In BJH F733, vane tests were carried out at'3{ 7f |

thone elevations waere +he Shelby tubes were taken, so.

that =2t the end of the borings we had va e test xa“ults_ab
every 16 in., extending to elev. 567 It. Mo samples were

wad pushed apain 18 in., without, however, sugering the: :
hole, By merferming vene tests at the latter depths, the

effeet of Friction along the rod conld be observed.
2isure 6 shows the variztions of undrained
shear oirengths measured in 1964 1065 and 1973,

£.3) Conclusiong:

o chvength inerease took place in the vawveé .
¢lar subeooils during the fwo and a half vear period, when ;f.%
“he coil was loaded by the 18 ft. high Till. The reasonsr'\
for this weme diccussed by Stermac and al. in 1966.
L ooradual strength increacse was ‘observed after

the vemoval of the £ill, %he increase being appro: cimately -

.
20 - 30% within -the upper zones and 10 = 15% within the -
lower, anproximately 7.5 vears after the reduction of load.

Thin ineresse ic otill lower than the wltimate .
fnerease to be exnected, the reason of which might %e
ansociated with *he destruction of “ecemertation bond 1m tb@
¢clay undexr ﬁhear_aﬁ renorted recently by LO‘(BehaVlOLr of
Tribankment on Sensitive Cerﬂ Loaded Cloze %0 h&qum_. |

4
¢ »
C:; ud/ EZ%hwn o o i
Lo TR oo
L) i ; \\‘l‘n‘,, . L
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