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00z CHEDOKE EXPRESSWAY -~ HIGHWAY 403 - HAMILTON, ONTARIO.

NOTES ON THE ESCARPMENT SECTION

-

L. These notes deal with the section of the expressway which climbs up
the escarpment, chainages 547400 {(bottom of scarp) to 599+00 {top of scarp}.
These are the new chainages {old chainages 302 to 250 approximately, see

Table TI},

Z. The construction here will be partiy in cul and partly on fill on sidelong
ground.
3. The geclogy is explained in the report by Hunting Technical and

Exploration Services Ltd. entitled "Report on Seismic Investigations of

Proposed Relogation of Highway No, 2 near Angaster, Ontario” and dated
September, 1959, The escarpment is composed mainly of limestones of
various formaﬁaﬁs. Below the limestone is the Quye’en‘stoa Shale., ?fhié :
material breaks down rapidly on exposure to the atmosphere, However it
does not eﬁter into the present discussion, because thé road level 1s "well !
above:this horizon, except at the bottom of the scarp where there is no

problem of stability,

4. The limestone bedrock is covered on the slope by talus material which
is a mixture of all the rock of the different formeations in the face, plus a
certain amnount of glacial material from the top of the slope: Some of the

rocks in the face are of a2 shaley nature and the possibility exists that clay
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‘may occur in the talus material, This could constitute a layer of weakness

in the construction of the embankments on sidelong ground.

5. To examine the nature of the talus material three test pits (Series I)
were put down at points where the proposed embankment was to be high,
These points were chainages 594, 150 ft. north of centre line {Pit 1), ch. 389,
100 ft. north of centre line {Pit 2}, and ch. 594, 60 ~ 70 ft, north of centre
line (Pit 3).

The bank was to be 46 ft. high at chainage 594 and 72 ft. high at
chainage 589, The logs of the pits are given in Table 1. All the pits showed
soft clay at a depth of about 3 to o ft. Without doing any tests it was evident

that a bank 46 ft, high or greater could not be built on this clay,

6. An ar;aiysis was then made to determine the shear strength in thekclay
which would be required for stability, This was of the order of 2,000 1b/sq. ft,
ﬁrt&aer, assuming a shear strength of the order of 500 1b/sq,ft. (a reasehable
igure from the visual examinatioﬁ maée of the samples from the pits) an
analysis was made to determine how much of the clay could safely be left

in place unde> the tipped rock forming the embankment,

It éoon became evident that the slope of the ground surface beloWw the
centre line for a distance of at least 300 ft, had a great effect on the stability,
and the Consultants were asked to provide cross sections every 200 ft, giving
this information.

The two cases analysed and the results obtained are shown in

Appendix I.

7. The cross sections were then examined and at each 100 ft. point a note
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was made of the probable treatment necessary, based on the previous analysis
and the slopes. The results are given in Tsble II. This table showed that
there was a considerable length from ch., 558 - 566 where it was doubtfu

whether or not the clay could be left in, Three more test pits {Series I} were

therefore dug at chainages 560+23, 563+25 and 565425 to examine the clay.
This proved to be very hard. An analysis had shown that a strength of ¢l

ay
J

of 700 1b/sg.ft. would be adequate here, This clay can therefore safely be

left in position. The logs of these test pits are alsc given in Table I. The

analysis referred to is given in Appendix Ii.
Y g

8. The present position is given below
Chainage Treatment
547 -~ 552 Leave clay in
552 -~ 55§ This is a cut section

w
Ut
[ea)

t
Wi
)
o

Leave clay in - buttresses may be reguired at

chainages 567~8, 571 and 575 {see figure 1j,

576~ 599 Take clay out, Investigate the possibility of
partial removal at ch. 590~532 and 397~558,
P t would be wise toc open more test pits in this area as the above

judgement is based on only three pits.

9. Above the roadway there will be cut in rock along the whole length,

Locel experience shows that the rock will stand well at a steep slope {say

1£:1), but there will be some fall of rock an

b2

[wh

a wide herm must be left to



4
least 10 ft, with a2 fence to ?reven‘t rolling of the rock would s‘eefn to be'
indicated.

At the top of the escarpment the rock is coversd by a mantle of till,
This should be cut back at 2:1 slope with a small berm at the top of the
rock for drainage purposes,

There will probably be places where the rock is not considered
good enough to cut at 11:1. In this case probably the best sclution will be
to support the bottom portion of the rock face by a crib wall, usingste‘el
or reinicrced concrete sections and making sure that clean rock is used
to fill the crib. The surface above this can be sloped at a suitable angle
to the top. It would not be economical to try to determine these areas, nor
the slcpes to be used, &t present. This is much better done as exéavaticn

pProceeds,

: GEEESIL T,
SRS P
< - ’i("h

May 1960 H. Q. Golder,
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TABLE I.

LOGS ‘OF TEST PITS ON ESCARPMENT SECTION.

SERIES I. Jan, 1lth & 12th, 1960,
Pit No.,Chainage & Description
Position
1, ch, 594 0 - 9 Brown topsoil and roots
150 fr, N. of C. L. gt 4107 Broken lirmestone and brown soil
On flat section with roots - very loose - large’
near bottom of voids
slope
2. ch. 589 G~ 6" Dark brown loamy topsoil with
Toots e
100 ft. N.of C. L. &t~ 2164 Angular limestone lumps 29 to 12"
{some bigger} ~ outside stained
brown. Voids conifain some
friable dry brown soil and rocts
- very loose,
216U~ 4147 Ditto but voids nearly filled w 1th i
soft brownish red clay -~ few rcoi:s; S
416" ~ TVOM Brown sandy clay - very soft and
wet with angular limestone fragmenﬁs.
A few rounded pebbles - some
greenish fragments.
3. ch. 594 0 -8

60 to 70 ft. N.of C, L.

i.e. higher up
slope than Pit L,
on small flat
area on slope.

81 - 200

201 - 33 _{Dn

Dark brown almost black topsoil
with roots : :
Brown cl“’*e\,f soil - friable - with

‘some roots - large numbers of

angular limestone rock fragments~
a1l sizes up to {and exceeding) 1.t
Soft to firm brown clay matrix~
large limesteone rocks and stones.




March 9th

1960

Description

0 - 12

12Y - FIOM

0T«

Brown topsoil and roots
Angular Himestene fragments ~
voids filled with hard clay
Brownish grey hard dense clay

possibly till,

0 - 12v

121 - 30w

30 . BIOY

HI0 o~ 12i0n

12807 +

Brown to black topsoil and robts

with stones

Angular limestone fragments

with brown soil and few roots

Ditto - lighter in colour - no

roots~ very dry ;
Lcosely packed limestone fragments!

voids empty

large void 2'-3! deep at pit bottom.

SERIES I1.

Pit No, Chainage &
Position

SN ch. 365+ 25

Z. ch. 563 + 25

3. ch, 560 + 23

g =12
120w 3100
30 L j2100

at 120"

Brown topsoil with roots

Hard brown clay =~

“Hard indurated clay mixed
with limmestone fragments
Orange sand at one side of pit.
Fragments of red shale & signs

of water,




002 K . TABLE .

ESCARPMENT - STABILITY OF ROCK~FILL BANK.

Chainage Ht,of bank-ft, . Observations from Cross~Sections Result  Roll
Old  New h-adee hi=Cl. Nao.
“ & )
250 599 42 [ 28 39 Top of Scarp. Slope about 359 . i b
iva out clay, %
250 398 4 I 8 3 m‘“ flattening to 1O « probably ;
take out clay ;
25& 597 47 i2 e 35 Flat for 20~30ft. -~ may be sofe Y
with some excavation 3
253 536 33 7 27 27 24° - tzke out ciay v
234 585 0 g 14 3 3 Small flat - then steepens to 329 §
take out clay in lower portion 3 L
235 5%4 4 - I8 30 28 33% siope - must mm out clay ; Case]
256 593 47 20 29 29  25%siope - M v w w ¥
237 332 5 25 203 27° flattens to 159 - pr@babl}f ;
take out clay i
238 391 66 35 3 5t 269~ flattens to 109 - possibly i
leave in e :
239  3%0 6% . 3% 3 3 289 -flattens to 102 - possibly } age
o S R leave in i e
260 589 72 1€ 39 33 33 259 slope - take out clay A 5.
26l 588 59 33 28 28 28° ¥ ~must ke out clay n.e. ‘
262 2587 48 - 2B g 2B 25 260 * wooow "
263 386 - 45 20 25 29 23° » L A
264 2385 4% iBe 25 32 240 n oo
265 584 37 13 27 25 28% » oo v e,
266 388 (458 18 »45.28 32 29% " . take out clay - or :
: iarge buttress on flat section ‘%_F
e low 3 g
267 27 25° siope - must take sut clay 9 -
268 28 280w - take out clay ‘
249 27 267 sl ape ~ rmust take out clay A
270 25 230 - now o 4
a1 23 2a% o T "oa "one,
272 23 16" increasing to 21% must take out
273 24 207 slope = must take out clay<®Y  y
274 25 Z%@mm@c ~ then flat section £ 100
possibie buttressw leave in :
273 374 8 o g 9 159 glope~low bank mleave in ,
276 373 1 o 58 M athen flat = v w0 z
277 372 4 ¢ 28 26 302 v -~ small bank - dig flat )
base for bank -~ leave clay m,



Chainage Ht.of bank~ft, . « Observations from Cross-sections  Result
Oid  New h-edge h'-Cl. & &,

278 571 28 G 17 32 30° dropping to 17° ~prohably take
clay out - could butt
279 570 27 157 13 18 119 slope - probably leave clay in
280 5¢ #6- 3BE 4 10 Flat - leave clay in
281 25 13 19 Flat - then 35% scarp - lsave
cizy in and buttress
282 5367 <35 d e i w iz 28 108 slope ~ leawve clay in + buttress
283 366 9 g 22 14 > 25% slope - take out unless clay 5
is strong 37
284 565 11 0 20 19 20° slope ~take out unless clay is {?\
strong.
285 564 12 0 17 20 20° dropping to 12° - possibly leave
in )
286 563 11 0 28 20 20° - take out unless clay is strong = 7y
287 562 9 & 20 20 22° - could buttress
288 561 12 0 20 20 169 - small flat area~could leave X
in ,
289 560 10 0 20 20 25° - take out unless clay is strong
290 559 10 0 10 24 249 siope ~ area to be stripped
small -~ take out ~unless clay is
sirong
291 558 3 0 i3 28 Mainly cut ~ take out -unless clay
is strong :
292 - 557 CcuT
257 . 532 19 0 77 4° slope - low bank - leave clay in,
298 551 10 0 leave in + buttress
299 550 16 0 1018 219 to flat - leave in + buttress 2
306 549 .9 0 18 .18 No problem - low bank -~ leave clay {
301 - 548 21 G 7 21 Fiat - low bank ~ leave clay in
3,[}2 547 }-6 6 1 i 5 1 17 $t %
Bottom of scarp ¥

sl e ¥
&
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APPENDIX I.

Anzlyses of Cases I and II.

Case 1.

If x = 165 £t. all clay is taken out, but if x = 100 f£t,
excavation i{s involved up the slope.

-0 for F =1 x = 98 ft.

500 Ib/sq.ft. for G =1 x & 93 fr,

¥
H

very littl

w o

3

Conclusion for Case I ~ 100 it, of clay taken out
involves little excavation up the slope and gives & satisfactorw
result i,e., no shear strength reguired in remaining clay

for ¥ =1,

Case Ii.

1]

Sz for ¥ =1 x = 114 f¢,
S = 500 lb/sq. ft, for ¥ =1} x = 110 ¢,
S = 2, 000 1b/sqg. ft. 1 ~ x = 0 ft,

This involves removing nearly all the clay on the slope,
unless 3 approaches 2, 000 Ib/sq, it

Conclusion for Case II.

For all practical purpeses, all
the clay must corpe cut unless !'S' iv much greater than we think
i.e. is of the order of 2, 000 1b/sq, fr.

General Conciusica,

The shape of the hillside within
300 ft, of the centre line is of great importance, We must have
es at every 200 ft,
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 AppenDix 1T

0 : CASE A stope 20°

Top of ciay
Wt of rock fill

i

Y2 x 33 x17 x 148 = 39,200 b = W
Disturbing force T = 4,000 Ib.

Resisting force = S L=580 f1.

i

Fer F = i S50 14,000 b

S = 14,000 = 280 ib./sq fL
50

~OR for &

1
o

S = 280 % 1'S = 420 b/ sqfL

Bottom of Clay

Wt = 39200 + 130 x ¥2(50 +84) x 5§

= 39200 + 37000
= 75,200 .

T = 25,000 i :
N 4 ‘ ‘(:’
Resisting force = s5-L + ' (4C+ Xhyh ‘b,' -
20+ h
. ‘ =s<L-w33 + Y2 ¥n2 :
- sies 2 x 130 % 25
= S5S + LBI0
Fu
& f
7Y
For F.= 4 26000 = 4% S 4+ 1,610
§ 7= 26 000 = 1,510
B TY
P = 24,390 = _37@ib fsq.
1 More  dangerous than to, of ciay
e e
For F = { 5§ 15 = 665 + 1,610 5 =_BFe-ibifsq. 1.
26,000




CASE_A - SLOPE_ 20°

Scale: ¥ o 10 .




CCASE B - SLOPE 25° e
: ‘ ;,NW -
i

&

Bottom of Clay e - e

Wt = 140 x /2 x 24 x15 + 130 x Sx Y2 (46 +58)
= 32,000 + 33,700 '
= 65700 b
T = 28,000 ib.

, - AR
Resisting force = S (59 +.27 + %Q' 25
' = &0 5 + 1,810

£ S
s i

i

= 28,000 -~ 1,610 Loy
= 26,390 w0

S = 26 390 , /&‘”sb.isq. 1t

68

=
5 = $87S + 1,610 S=676 Ib/sqfL
- 28000 ‘; S P o




CASE B -SLOPE 25°

\ \ Secale: I to 1O ft.

1" = 20,000 ib.
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b §Q€$ Parker, Parsons & Brinekerhoff, Ltd.,
Consulting éﬂgiﬁ%ﬂ?&,
795 ﬁninAstraﬁ

~ Hamilten, ontatlo.

Ees; Chedoke Expressway
Test Pit Excavation
W.d. 60-F=2h

Desr Sir:-
During the pest winter, wo had verbally ?&ﬁﬂﬁﬁﬁ@ﬁ

ide lsbeur for solils %astiag purposes along the
ds letter will eonfirs our sariier reguasts
‘bas pov been leted, &nd will alse
xuqa@a% ts &B@@ %@ﬁ@‘iﬁ fﬁtﬁ#&,,k

3 \aym& 'wili b@ ﬁﬁﬁ&? the
e ; %ﬁa Eagi&sara\jf the Mat risls and Res ,
Baetl 111 e cherged te the Depsriment st the
ing lsbour rate for ths Hemilton area, You will ba ra@aﬂrnﬁ
to hire these labowrers, and meke pavments to them, meking
the necessary ﬁeﬁaﬁtiaas~ The charges for this work will be
in secordance with your Agreement with the Director of Planning
and Design, under the "Additional Services? h@ﬁéiﬁgg sxcapt
that the ﬁhargas will be 175¢ instesd of the 2007 whi. :
heve agreed to in your present involce,

YTours ?%Eg\%fﬁ1?g

v,

< H s
L Pt Cr i

AR/MdeF ‘ Ae ﬁﬁtka
A/MATERIALS & E@ﬁ?&ﬁﬁﬁ ENCGTHERR
ee: Mr. N, D, Smith
Foundations 0ffice
Gen. Files (2) = .



Haterials and Tessarch Seotien,

December 14, 1960,

Co Co Parker & Parsons, Brinckerheff, Lid.,
Consulting Sngineers,

795 HMein Street Vest,

Hamilton, Ontario.

Re: CHEDOKE EXPRESBWAY -
Sscarpment Zection
%tgi 6@“‘?"3}* ad ’-ﬁé‘.?f. @?&'ﬁ?-é *

Dasr Sir:-

¥ith respect to our conversstion of & fow days ago
I wish to confirm that the eriterion which Dr. Golder established
in his report 6002, “7rial Thafts "2" gnd "3° - Escarpmant Section
Chedoke Expressway, applies So the section of the expressway fron
chainage 576 + 00 to chainegs 595 + 00. GSections from chainage
576 + 00 back were previously described (See - Golder: Chedoke
Expressvay, Hwy. 403 Esearpment Section) as being elther: "leave
clay in" sections or secticnz to which the phrese, Ylesve in if
clay strong™ applisé. Cur current investigations have not re- :
vealed any soft clay in the seetion from £76 + 00 back. Thur, no
stability problems should be encountersd.

Encloged iz 2 table whieh gives the gepth to bedroek st
the most recent borings which were carried out from ©96 + 0O back,
plus & few nade to extend higher sertions. Tou will observe that
the holes are beinmg drilled every 50U fest. Yhen vou have anglysed
this information, we would appreciate 1t if you will advise uys if
there are any sections vhich you consider to be insdequately
covered. Ve expect to have the rest of the borings finished about
January &, 1961,

Yours very truly,

~ Le G. Codersan,
K PRIRCIPAL FOURDATION ZHGR,
- L
K-
JB/MdeF {(John Brown,
Tnels. FOURDATIRG PROJECTENGE.)

Tt
e Mr, ¥, Schonfeld
H. . Golder & Lzsooistes,
Foundations Office
Gen. riles "
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¥r, R, Schonfeld, December 1k, 1960.
Solls Engineer,
Eoom #13L,

Hr. John Brown, .
Foundations Engr., Foom #110.

Fe: CHEDOKE EXPRESSWAY -
Escarpwment Section
Wod. 60-F-24 - W,P, 10-57-2,

Attached iz & copy of the letter to ¢.0. Parker
which accompanied the table showing the overburden depths
at the extra sections being investigated in connection with
the above job. As this is a routine solle problem, we will
continue to pass the informetion to you as we receive it.
We assume that you will carry out whatever plotting or
analys!s you consider to be necessary.

¥,

JB/MdeF John B?cwn,
PROJECT FCUEDATION ENGINEBER,



Materisls and

Fesesaron Section.

Degcember 21, 1960,

Coe CTus Parker & Parsons, Brinakarhmff, Ltdae,

Consult Zngineers,
795 Main Street Yest,
Hamilton, Untarioc,

Le: CHEDCEE ZAPRESSWAY -

Escar
wcgi é@«?*&’* b

pment Section
WoPol 1W0=57-2,

Enelosed are the results of the rewainder
of the berings on our current exploration program.

411 drilling equipsent has now been soved

out of this area.

JB /Ml
Lnels.

ce: H. Q. G
RE. Schonfeld

Foundations Office
Gen., Files, '

Golder & Associates

Yours very truly,

. U » Gﬁd&rm
“ ?ﬁ%{xiz&

RIBCIPLL POU ERGE .
rar. el
B Q
v ’; 5. ‘ | S
£ f},;’ ft/ci . Y
L

-

’ {Xﬁm ﬁrMQ

PROJECT POUMDATION BNGH.)
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Cela Farker & Parsons, Brinckerholf Ltd., ;ﬁww»,ﬁgﬁ“wwg el e
Consulting Engineers, o
688 Sueensdale Avenue, bast,

Hamilton, Ontarie.

¥ro U, Patterson, PFe Zng.

Dsar 3ir: Re: Contract §65-171, Highway #403,
Toiis & 5. Railuay to Mohawk Road

This will eonfirs our sarller werbal statements thst it
is essential that ditehes be constructed on the above delalled pro--
d2ct as scon as possible, These are reguired at the back of esch
. penched area in order %o intercept and draln off surface water.

Drainage channels would aslss be required from each end ol such
ditches down the slope surfaces to the ditches at the final grade
of the higlvay. -

~ - The immedlate need for such ditches has been stated
verbally by several persons, including VMr. £.0. Sterase, Principal
Foundation Engineer of the Uepartmwent of Highwaye and Dr. #. Colder
of Hel. Colder & Associates, Consulting Snglnsers. The "Report on
a Combined Geological~(ecophysieal Investigation on the Hamllion
Biuffs, Ontario®, prepsred by Huntese Limited and Lockwood Survey
Sorp., also stressed the need to kesp the talus as dry as possible.
Het conditions of the talus material have undoubtedly bsen the
prineipal cause of fallures in this area.

There is presently a falrly severs seepaze zone in the
lower backslope opposite Station 351450 te %%2%@% APPYOR. , with
vater {lowing fron the surface. This apparently azgravated by

;
g
e
Pa ]

e
e

%

i

the pohrding of surface waler on o the upper benches in this
area. Cood ditches are wrgeatly reguired here to prevent Iuriher
aiides of the talus material.
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we would also request that the open ersoks in the
iispesal ares opposlis 3@ﬁﬁi@ﬁ.%§ggﬁﬁ ALPTOXs s D6 properly back-
"i1ied to prevent the additionsl retaention af watsr in chis
wenner. &n attempt has spparently been made to do ghin, howsver,
sams Tairly large ¢racks have s5ill bean left open.

‘ We cannol sLress too strongly the urgent neged for good
dpsinaspe above the talus satesial throughony this Contract and we
#

would raquest your go-operation in this mather.

Tours truly,

: e Smith
For: Todo K@&i@%,

4.3, Dtermag,
Gehe HPDUE.

#, Greenland, / . For | ]
¥ Reptonal Materials Bnpinesr.
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Chedoke Sxprassvay -
Lseaypment tectlon,

1. ZHZBODIRTION:

Presented in this report sre the resulis of g detalled
foundation investigation carried out to determine subsell condltions

in certain seci .

of the Chedoke szxpressvway where it climbs the
searp ¢ oo &f the Hiagavre Sscerpment in the Hamilion area. This
investi stion was instigated &s a result of preliaminery work carried
oub by funting Teehniesl and Sxploration Jervices, Ltd., and reported

in tpeir "Feport on telsamic Investigations of Proposed Helocation

of Highwsy -2 nsesr Ancaster, Untarie”, and by Dr. H. 4. Gelder,

Thirty-five sampled boreholes and a number of shallow test
sits were put down bhetwsen asugusi 1560 and Hovember 1960,

L5 a result of the inforzuaticn ebiained from thase boereholes
twp test shafts were excavated to cxamine the soll profile in dsitall,

t shafts are reported by H. .. Golder ¢ assocelates, Lid. in

their report ¢6002s "Trisl chafts "4 ¢ "BV - Escarpment Usctlon,
Chedoke Expressway, Hamilten Ontarie’.

This report contalns only the information obtalned from

the investigation and no inferences or conclusions are drawn a3 to

the eonstruction of the embankment. For engingering recommendatlions
concerning this ssetion of the expressway, reference is made Lo the
oyt by He w. Colder o asseclates, Ltd., referred to above,

. e d ]
Eontit, 2 sss
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wde about soll conditlions

oyerburden over the whols
vigated was heterogensous in the extreme, The following
generel ohservations arve made gbout soll conditions over the site.
In general, the materials encountered in ihe borings
Wereie
sngular or slebby grevels and boulders derived from ihe
limestone bedrocks and xixed with sandy clays and silis ip &
rathsr loose, welle-gracded material,
4 material derived from the shale bedrocks st the site

and indilviduslly described s '"sub-shale', or "reworked shale”,
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»¢ Tros s nerd laslnated silt or clay with the
tvpical sliphtly sospy Tesl of shale: though rather softer © layers
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discernitle, to naterial in which
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articles of still competent shsls were esbedded in g matrix of
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shale-terived clay particlez. ater

rmd in these saterials must be treated as

Sands, gravels, cobbles and boulders were grecuntered 1n
meny boreholes in pockets with a randon distributicon. Their

o eywngn 2 R e By s T ey
tneatlionz are indicated on the saclions.

Slaye and silty or sandy clays wers encountered in a
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in the various he
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on the position on the slope ail which they were
n general, the bedrock was encountered al shallower depths and
the higher nart of the slope than at the lower. The depths Lo

edreck in the series of holes drilled above the genire ling lay

betwesn 19 and 310 faet whereas in the holes at the bottonm f of the

Yo water was sneountersd in any borehole on the slope
sf the escarpoeni, although vater was sncounteres in the boreholes
carrvied out &% the fuvobt. This water originated in the bedroek and
was Tound to be under encugh head to ralse 1t above ground level,
water will undoubtedly be encountered during the eX-
cavaticns in this ssetlon of the expressway, although it is anti-
te¢ thait the cuantity will bes smell and variable. This water

&
will emerge from bedding planss and fisswres i Lthe rocks.

©
o

Tr addition to the rvefersnces guoted in the text above,
the be eonsulted for informetion aboul this
sachion of the expressway:
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FORM OB-ML.126 (REV. 1959 ) - 59 5004 OFFICE REPORY ON SOiL EXPLORATION

o

& G&iffimﬁhﬁﬁfﬁ’ OF rGHWAYS - ONTARI(
f’ MATERIALS AND RESEARGH SECTION

wop W0-57-2  BoRE HowE WO : LEGEND

JOBO0-F<2h  _  STATION 589423 (39! Rt.)  PTpa seuroteer oo compRrssion Qa0

LR UNMOCUNTINED

2 d

i L TUBE L L yANE TEST{CIalDh SEMSITIVIYVIS) T
DATUM 6.5.C. COMPILED BY B.K. e e NATURR f“‘f;x,“‘;‘;"m@f}“f“ H
) S . . i e b E o . o FEREIRETE PR R . - Lo
R ,H‘ 1 r;\ . o L TREYER) . R oo «
| |BORING DATEAUg. «1{7*0 CHECKED By deB. L uaSis s T o e
& ) ! 3 ERE 2 PR ] M«n sy ws,‘aime."s,.m; ‘ ) e SN RN Y ' 1 )
o o o R AUNE RO SRS OB A ! LB E RS ‘ [readtiaa
‘ h“MmLi [SEE Tok TT. 0 NESTH TR g wow H : PR E  WY
iy i k] . .
: . , e e s . » - U -4 BELTE Y AT AT B ERN A .
| . . SHL TR T . \ ‘
i | . Groundlevel 488 | o l.__.50 100 150" 200 . 0 __10 20 30 -
i J Rock fragments. ; ' | i ;
; . e e e e ,..._..l'-laﬁ . ; e R % “l .
b & > B H ! ! e i
B gravel, varying awounts of clayey - Co : e PR e % g2 -
| o silt. : ;:w : . i » P % 53 w
, T , { A |
01 el N S IS B -
b =i R 39
( ( ; . ; . -
WTh P * | % ol
o s o R o, E ; f .
i C
. ) 468 20 | Penetration refusal, ap gloy. A
. “ : » i H H

'

BC8 -

i
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vfjii} L0
Penaf‘.m :g,on res t,a_nce rolee show L

gmunaleve 4o d@p h not&i with an energy of 350 I't, ib. par blow.,
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R OB TL-126R S5 OFFICE REPORT ON SOIL EXPLORATION

) | | o«

DEPARTMENT OF HIGHWAYS ~ONTARIO
MATERIALS AND RESEARCH SECTION

we_10-57-2 BORE WOLE NO.__1& LEGEND
*
60w -r. ' 2" 01A SPLIT TUBE — —— — — — — — B 172 UNCONEINED comMPRESSION (Qu) [¢]
) JQB-—-~F——2& ~~~~~~~ STATION 589440 (243.2'Rt.) 2" SHELBY Tulag __________ B VANE TEST (C) AND SENSITIVITY (S)—-- +$!
- Y SPLIT TUBE — — = mmm e Qe HATURAL MOISTURE AND L
' DATUWLQ_S_C:_ ..... COMPILED BY__ __B.X. = _ § gf;_‘fmé’gs ________ I LIGUIDITY INDEX ~ — — = m oo o X
B 2 SHELBY e — e e LIQUID LIHIT — — o o — o == o o i o e gy
i | BORING DATEAug. 1960. CHECKED BY __J-.B.  casmg-———o——— — e PLASTIC LIMT— o —
- BTRENGT ™ A’,;ID PENETRATION CONBISTENCY HNATURAL
i oEBsCRIPTION Pl bl nERiTTANGE e SanieLE umv:v.
N TS e HMOIET. CONTENT ~ %% DRY WT. bl
Groundlevel 425 N 300 1.50:s , 56? ] ) 30
sand with clay and roots. . Pt : ot
421
clayey silit, hard reddish brown
with some angular gravel.
416

‘. igravel, bouldery some silt.
R 110

clayey silt, stiff grey with gravel .
{some shale fragments) :

399
.{Boulders and gravel. : i
' 2393
Reworked shale :
{v. stiff grey and red clayey szlt)
(384 |
Boulders and gravel.
. 375
T |Shale i i
= 361
Erd of boreshole e
f | : '%
7- : : . . '%
! T T L T : |
g BEmaESER: i Eanesudtus unanes %
! — ‘ | 4 ARG ERAN RN i
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FICE REPORT ON SOIL EXPLORATION

i

CEPARTMENT OF BISHWAYS - ONTARIO
MATERIALS AND HESEARGH SECTION

5 ] 5T e 7y
: WP M0-5T-2 BORE HOLE w0 1B LEGEND
o faon 60-Fedy STALION 58900 (700 Ib. ) i RN : RESSION LUu) O
- wANE TESTIGTANG SENSITOVITT(ST, . 4%

MATURAL MOISTURY ARD 1.4
CHOIDTY IMBEX L ¢

. ) LD LMY L . e

el o PLASTIC wisY o L L e

paTLm G0 L. LDMPILED B Bl

BORING DATE Sept. /60, curowep ny JuB

; . B 2 ,'; ey

“ e maie y w3 v i I !
NE RENCL TR AR Pk MR T BAY 0N : R T PR e ; ;:«ATUMAé

CLE L eres B Ry B P A

: { : )
SEEEY (FEEY #ow o

e / .
< %

L, Groundlevel | 559,00 0,50 _ 100 150 @6 o 10 20 30

; Sk

__549.0 10!

o e e ot i A e e a

. b o

S ; e . O g? 8 . |
‘ ¥ g : i ' . %
Cvl gravel, some silb. ! : ‘ : ‘ R LT @ S - *
NG S I RN s -
(Lt 503 oy co C : : © ; : ‘
AR SN . | e 539,020, RO T D vk :
o 811t (subshale), havd green. { A B - : 'é gg -
cE I 3 S -
,E [ Af‘:ﬂ@u,{?‘ wT-5* . : ‘ . - ?ﬁm 38 hd

~— -~ gubshale, hard, red laminated.
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s

% am =g A
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%.“ Heworked shale, hard, red with )Hb"ﬁ“
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v‘:;&»uv\/‘w»&
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angular gravel,

-

- A %
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N R W

Silt (subshale) hard, greern. LO ol
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End of borehole



FORM OB-ML-126A--60-1015

OFFICE REPORT ON SOIL EXPLORATION

-

DEPARTMENT OF HIGHWAYS -ONTARIO
MATERIALS AND RESEARCH SECTION

WP _140-57-2 _ BORE MOLE NO.__2 _ __ LEGEND
ol
=1, AT M 587400 (50% Rt. 2" D14, SPLIT TUBE — o e — e = — — B /2 UNCONFINED COMPRESSION {Qu) 0
JOBEQ-F-Zh . ___ STATION 587400 (30! Bt.). 2" SHELBY TUBE— — — = — — — — — 2 VA:E, TEST (C) AND SENSITIVITY (8)—-- %S
. - 27 SPLIT TUBE — = — - o= ooy MATURAL MCISTURE AND L
DATUM_ _ _G.5.C. = CcOMPWEDBY ___ BK. o eoms o - — LAQUIDITY INDEX - = — — oo m — X
2 SHELBY — e e e e LIGUID LIMIT - e e e e e — gy
| BORING DATE dug. 12/60 CHECKED BY___ JeB- = CASING e —— JE PLASTIC LIMIT o s o e
B : :
ELEV. jDERPTHM SY':*t;50?:52?‘:7:;%?:"“'&7?0?‘ coNstaTENEY MATURMAL
FYMBoL pESCRISTION FEET | FEET N AMPLE lURT W
TTEETEE $ROIBT. CONTENT - % DRY WT. rer
Groundlevel 507 ol___50 100 150”284 | 020 30 40
Topsoil with slabby rock. 505 ’ SESEENRENNRERSE S ‘ D NRRER NS
Sand with angular gravel, compacts, |
isome soft clay. 5561
3 '; Clay, sandy reddish brown with much .
angular gravel and boulders, ire-
iquent boulder concentrations.

480

Glay, silty, light grey with much

/ angular gravel and shale fragments

443

452

| End of borehole.
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DEPARTMENT OF HIGHWAYS -ONTARIO
MATERIALS AND RESEARCH SECTION

Tlwp_ M0-57-2 _ BORE HOLE NO.__24 LEGEND
JoB_60-F-24 STATION 587£16 (225.5% Rt.) £ DIA SPUT TUBE— ——— -~ ~— — B /2 UNCONFINED comprEsSion (Qu) C
“““““““““““ 2 SHELBY TUBE~ ———— =~ —~— B8 VANE TEST {C) AND SENSITIVITY {S}—-— +%
@ 2 "SPLIT TUBE — — — —=——~ i aman ol HATURAL MDISTURE AND L!
DaTUM_ _G.5.C. _ ___ COMPLEDBY_ B:.K. - opia comg -~ o ——— LIQUIDITY INDEX — — %
J.R 2" SHELBY o = oo e e —— LIQUID LIMIT — e e — om e g
BORING DATESept. 19/560. CHECKED BY Y5+ CASING - ——— o g PLABTIC LIMIT o e e o e o s
sLEv. [pERTH sYR!NGT:z;?:?::::“;TRAﬁON CONSIBTRNCY MATURAL
WY e L. SEJSCHRIFPTION FEET FEET S 8. ® LB LE IUNIT WY,
2000__ 4000 6000;0 8009__ MOIBT. CONTENT = % DAY WT. ren
Groundlevel 435 0 S0 100 1_56 vﬁj@ _ 2020 30 4O
73 bouldery topsoil 132 e b i M A B ‘. b e
s
4 K| Clay-silt with trace of sand and
. / 1 gravel, stiff, brown.
5418
) , Clayey silt, stiff-firm.
;
395
_ Subshale
ic: T
 Shale :
B
—_— i
- 1
I - !
6o |
L End of borehole ;
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DEPARTMENT OF HIGHWAYS - ONTARIO
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OFFICE REPORT ON $S0iL EXPLORATION

w.p_ 140-57-2
J0oB _ 60-F~2i,
pATUM . . _G.8.0.
BORING DATE Aug. 17/60.

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SEGTION

BORE HOLE NO.___ . 3
STATION 584798 (36' Rto) _

COMPILED BY. __ _B.E. _
JeB.

2'pa. sPLIT TURE _ _ ... B
2 SHELBY TUBE . . . . .. ¥
ZUSPLIT TUBE & e s e ooy
2" DIA, GONE e
2" SHELBY

LEGEND

v

1/2 UNCONFINED COMPRESSION {Qu) _ .
vANE TEST(G)AND SENSITIVITY(S) . .
NATURAL MOISTURE AND

LIOUIDITY INDEX _ .
LAQUID LINIY o e e e o
PLASTIC LWIT

HY MBOL

¥ Groundlevel

| Gravel angular sandy with litile clay

some boulders,

Clay with angular sand and gravel
size particles

Reworked shale
511t or clay with much angular
gravel and some cobbles

Limestone

o Sandstons

CHECKED BY.. _ _ _ ¥ o GASING . L Tkl e e e o
- . STRENGTH AND PENETAATION - ] i .
ELEV. [DERTH RESISTANCE CONBIBTENRCY L NATURAL
DESCRAPTION CEET FEET B8 K, e "“‘“’“‘““"i SAPPLETUNIY WT,
BoCLE,
. _mw‘ZOOO QOOO 600()L QOE)QT MOIST, CURTENT- B 0RY wT. ;._,,.‘_«Mm,:A,:_ﬂ,,»..-wm.
505 0 50 100 15(5’ B !
T o FrTrT
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IR [ETET
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OFFICE REPORT OM SOIL EXPLORATION

B

N

DEPARTMENT OF HIRHWAYS -~ONTARIO

MATERIALS AND RESEARCH SECTION

End of h»orehcle.

_10-57-2 BORE HMOLE mo.__ 34 LEGEND
o8 b0-F-24 STATIONSBLASS (1861 Rt.) 2" DIA. SPLIT TUBE — ~ — — — — — — 8 /2 UNCONFINED conpPrESSION {Qu) o}
————— i SO SE gisHeLey TupE- — —————~— B VANE TEST(C) aND sExSTIVITY (S)--- +3
y 20 SPUT TUREwm =~ —mmm = oG MATURAL MOISTURE AND [,
DAmM—--«——G-LS—'-C_S_.-_ COMPILED BY____ B.H. _ _ 2' DI, CORE —— e —— — [ LIGUIDITY INDEX — — — = ———~— X
2" SHELBY — e — — — — —— s LICUID LIMIT — e o oo o e om oom e -
BORING DATE Sept. 19/60 CHECKED BY___ J.B. = CASING - — g PLASTIC LT oo o e =
Eogy. [DEPTH R T et rance o CONSISTENCY HATURAL
BY M BOL DEQACRIPTION SEET rEwy 5. S, 7 BAMPLE UNIT WT.
2000 4000 6308;_08000!'1' MCIBT. CONTERT ~ ¥ DRY WT. ner
4 Groundlevel 438 0 50 100 150°°266"" | p 10 20 30 4o
» *  iGravel, angular, fine and coarse — Pyt f ! 5’5}s td 5
+ ., with a matrix of brown sandy : . §
. - icohesive silt; some boulders, silt ;
vy content increasing with depth. E
RE ; 11
. 425
3 U AClayey silt, stiff, grey-brown with
.sand layers, some gravel.
ERSER VA
J4BSRV & 418
A
s Siity clay, grey, with shale
A fragments.
pe f |
y /;/ : i
14 406
.77 | Shale. :
e |
— ;
e 385

1
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W

OFFICE REPORT ON SOIL EXPLORATION

B

(@

DEPARTMENT OF HISHWAYS -ONTARID
MATERIALS AND RESEARCH SECTION
TIWR_140-57-2_ BORE MOLE NO.__ 4 LEGEND
JOE_ 60-F-24 STATIONSSLAO0 (49.7* BL,) 2 DA SPLIT TUBE — — — — = — — — /2 UNCONFINED COMPRESSION (Qu) 0
“““““““““ . T T T TTTTT 2l SHELSY TUBE- — — VANE TEST (C) AND SENSITIVITY {S)--w 48
o 2"SPLIT TUBE — — — — ——~ B ot NATURAL MOISTURE AND L
DATUM__GSC CoOMPWLED BY __ B.K. .22: gﬁé{csoyws ~~~~~~~~ e Lioutd L‘m}xémm INDEX — — - — %
. LBY m e e e URIT o
BORING DATE Aug. 24/00. CHECKEDBY___ 4.B. =~ casms-—————— gt PLASTIC LEMIT o e e e o =
ELEvV. jDEPTH T ea s rance oM CONBISTEMCY NATURAL
BYXBOL DESCRISPTION FEET FEET P oBLF BAMPLE [UNIT WY,
s = MOIBT. CONTENT ~ % DRY WT, fer
, 4 Groundlevel 491 o 50100 150336 102 30 40
L~ 7] Clay, firm, grey brown, with I T T - e |
e /| angular fragments of rock. ; anl
a ﬂ« ‘ : m -
//. //S; i
e |
e -
r ;/ 1»&79
v /~/ Clay, firm-stiff, with angular '
- /igravel and boulders becoming silt, -
B /'/imottled,hard, with inereasing
4 gggg;ameanw of angular gravel. -
~0; 6%,
! ' -
- o SRIE = 462
¢l 111" Wottled, reddish brown and greeg, -
1w } with angular gravel particles,
bil [l Some boulders. (Sub-Shale)
Wl
t Limestone ; -
431 -
Sandstoune , ;
; - - WA -
! End of boreholas, i I
| § z
; L
|
o
i t
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OFFICE REPORT ON SOIt. EXPLORATION

DEPARTMENT OF HIGHWAYS —ONTARIO
MATERIALS AND RESEARCH SECTION
TlWRle0-57-2_  BORE HOLE NOC.__A44 _ __ LEGEND
JOBEQ-F-24 STATION 5947406 {214 Rt,) 2 0A SPLIT TUBE~ ——~—~—— B Y2 UNCONFINED COMPRESSION {Qu) o
""""""""""" EEE e AR T T 2V SHELRY TUBE- — — - — - — 8 vanE TEST (C) anD RENSITIVITY(S) -~ 4%
a3 ; 20 SPUT TUBE — = = e o e OO NATURAL MOISTURE AND L
Darum___G8C _ COMPILED BY _ _ _BaKs _ 5"pia CONE — o ——— - LIGUIDITY INDEX — —- — — = — = o= %
: . 2" SHELBY — w om — — e e LIQUID LIRIT — e — e e — L8
BORING DATE Aug, 23/60. CHECKED BY_ JeBe  CASING e g e PLASTIC LIMITo o e —
FLmy. ioEeTs R e e anaE Y COMBISTINSY NATURAL
Y RBOL DESCHIFTION vrgT | #oET B BAMELE JUNIT WT,
v v MOIBY. CONTENT - 9% DRY WT, ren
{_ Groundlevel 551 0 s0 100 150%ETT 1 4 10 20 30
-T'.'./-,;".y;,Sandwith silty clay binder. 449 EENRERE RN e mmAEES —’JJ ] + R x,’
a‘ /! ,i Angular gravel with silty clay i : %,
“¢1* |, ibinder, grey. el
AR
sos | TR L2 e
: sl 233
4 :Clay with sand and broken rock, ;
/f"!a d, grey.
428
g C.aay with sand, med. hard, dark
/ grey to light grey.
. //
: / : '.’; Shale particles i
/./j V/)"Al o iim
T ishale ,
— ;
B— 397
{Bnd of borehole '
S
| %
|
|
% ; z
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FUET W0 140 (REY. 1959,) -~ DE-368T QEFICE REPORT ON 801, EXP ORATION

Q G

DEPARTMENT OF HIGHWAYS -~ ONTARIO
MATERIALS AND RESEARCH SEGTION
wp W0-3702 BORE MOLE MO 7 ___ LEGEND
JOg 60=F=2h  STATION_ 591400 (50" Ri.) Z0m SPLIT TUBE L L . .. B I/2 UNGONFINED COMPRESSOw (Qu) . O
OUSHELBY TUBE _ . . e e B w@aﬁ‘rm;{g}w& 72:?":; AIETRR 03 NN By
H S g LK. 2TSPLIT TURE e g vedan NATURAL MUISTURE AN L
patum . B5C_ compnep By, BeXe 2" f;;&\ comE T TR LEQUIDITY THDER . .. X
, o ZUSHELBY _ . . LIGUID LY e e e e e
BORING DATE Auge 23/60. cupcwen Ay, _ _WeBo  Gaswo . D PLasTIC Lt L T T
ELEV. ' P sTnE H"\’;‘, B ;m@. Y‘:MAL
.rwrwmm.; DESCHIPTE N FETT % gy T : " v f:“sif V\i
R enor s e o e e e e Jv» ; S S S ! FATIIR T, OONT UMY W ORY WY, P(“ -
’ L qumlevel k92 0O 9
: Bculdary Topsoil 14,90 ! R o
Angular Zravel, some clay and ailt, j ‘ :
S 485 | - ;
| 5ilt, brown, wet, with much : ol Y o -
b angulax“ graval. ! .
s . -
, - .*’ -
e - mjﬁlﬁ'S ‘ S :
i bilt (Submhalﬁ) , dry, mottled, } 20 ! o
| red-brown and green. i : r ‘[
i u ¥ i
i ; . - ¢;
2 i ; . : ; -
g 4831 0] SRR RESRERCHES BN EARTY
- Sandstone i : D N R Lt D ! !
! ; | (SRS SRBEE DERES SENES RDRES I SO RN RERE i % T
E : C [ i FEa ; : o
i ; e B [
L,Eﬁfﬁllil;ﬁ.}jglf}, FR I
_ L52 o} SEINR IR S I I I 1 TP I R RN -
e us0 R R RRt R BT I B A ER AR REnE -
| End of borehole R N M R R R I AR PR R
- : O s eimand bk ; bbb




FORM OB-ML. 1264601013

OFFICE REPORT ON SOIL EXPLORATION

o

@

DEPARTMENT OF HIGHWAYS -~ONTARIO
MATERIALS AND RESEARCH SECTION

i

End of borehols

we 140572 _  BORE HOLE NO.__5A LEGEND
60=F=24y ¥y 8] 221° Rt, 2 DA SPLIT TUBE— — m o — - — — & /2 UNCONFINED COMPRESSION {(Qu) 0
i S STATION 390/97 (221! Rt.) 2" SHELBY TUBE~ — — = — = — = = g vANE TEST (C AND SENSITIVITY (S}~~~ +5‘I
G 27 SPUIT TUBE — e NATURAL MOISTURE AMD L
batTuM___GSC COMPILED BY____ B.K., 2 ea‘; cmfz - e o LEQUIDITY INOEX — ~m — e — ES
‘ 2" SHELBY ~— — oo . LIGUID LIMIT - ot —
BORING DATEAug. 24/60 CHECKED BY_ __ J.B. __ CaSMOo- o o 577 plastc umir. o - I 10T TTT —
i _ ETRINGTH AND PENETRATION CONBISTENSY NaTURAL
BY R BOL DEBCRISTION !FLEEE‘: ::.c;:(.ﬂ “15‘75'57f¢§ PR AP LE TUNIT WT.
2000 &(}m bmo&l_o Sm'OT WMOIBT. CONTENT = %% ORY WY, rer
& Groundlevel 437 o 50 100150 1o 1020 30 40
B ~«~+ :\“)'L-*F'— §r ;P’ |
S$ilt, slightly claysy with a few : I T
stones, brown. L ﬁ
: 4
=~ | L27 -
W24 Gravel, clayey. 428 i
. Clayey silt, firm to soft with
/1 .17 random stones; dark grey pleces of
.71 red and green shale.
aw
e
A
504
s5ilty with gravel
. ; - : 400
.7 | Sub~Shale ;
: 397
7 | Shale’
- g ot E
: 381



‘: FORM OB.MU 1264 --63-1015

@

OFFICE REPORT ON SOIL EXPLORATION

3
DEPARTMENT OF HIGHWAYS -ONTARIO
MATERIALS AND RESEARCH SECTIOR
NoiWR 240-57-2 BORE HOLE NG.__6 LEGEND
| JCB 60-F= STATION 3964 5714 2" DlA. SPLIT TUBE ~ — o — oo — — — B /2 UNCONFINED COoMPRESSION {Qu) <
““““““““““““ STATION 536400 (511 Bt 2 SHELBY TUBE~ — oo — o — = — B vanE TEST {C) anp SENSITiviITY {S)—an 3§
3 o o e 2 epPLIT — — L . ;
DATUM_GSC_ COMPILED BY__ _3.K. g afn‘fl CONE B N dﬁﬂtlgﬁg’?g%;&} ~~~~~~~~~ X
e A B OSMELBY e e e m e LIQUID LIBAIT — e e e e o e m e o e e FEREN
BORING DATESSpt. 9/60. CHECKED BY__ J.B.  casine . . . — gy PLASTIG LT T @
! ZLgv. logere sTHgNGT:zg?:’YI:zgYRAY!ON coNsIETENGY NATURA
EE RGO DESCTRIPTION FEET sEEr ® & F. e VAP LE (INIT WY
YT MOIRT. CONTENT ~ 3, DRY WT. ‘r,_.______:_i_’_r;_
L Growndlevel 532 0 50 300 15020071 g 10 20 30 4o
T ‘ RERNEENRERNE] LI bt L L i
Silt, very hard, red (Sub-Shals) . SRR [
; 524
< 51lt, dense, trace of sand. ‘ 4
éi
. ; 306
. ;
T} Sube-Bhale
496
Shale
481

: End of borehole

4




ORPY OB-ML-126A--60-1015

@

OFFICE REPORY ON SOIL EXPLORATION

oo

TWe  140-57-2

DEPARTMENT OF HIGHWAYS ~ONTARIO

MATERIALS AND RESEARCH SECTION

SORE MOLE NO._ 64

LEGEND

JOB_ §0-F-24 STATION 596400 (5% .} 2 A SPLIT TUBE— — — — — — — — @ /2 UNCORFINED COMPRESSION (Qu) v}
24 SF6£00 (215" B, ) 2" SHELBY TUBE~ — — — — = — = — g VANE TEST {C) AuD SENSITIVITY () - 5
; 3 27 SPUT TUBE— ~ — — =~ R s NATURAL MOISTURE AWD L
’; DATUM__ _G.5.C. __ = COMPILED BY _ B.K. DA, CORE — — e LIQUIDITY TNDEY — e e e e X
: \ 2 SHELBY e e e LIGUID LIMIT o e o e e
BORING DATE Sept. 14/60. CHECKED BY__ JoBe  CASING o —m—— — - gy _x"  PLASTIC LIMIT—— . ______ iy
s guev. fogsTe s?nzwa?:sgy’e:T:figgrnsﬂou SONBISTENCY MATURAL
Y M BOL RETCRIPTION reer | soer = BABS LE [UNIT WT.
TEware MOIBT. CONTENT ~ Y% DRY WT. iy
Growmdlisvel 5£50.8 0 150 200 BEE 10 20 30 o)
¥ T T T T 1
Topsail - 1488 T 3 s oty : 5 e
511t, sandy, light greye @ i - .
] 3 N -i‘jf‘r,‘,». . j‘.; ’j& 8 é i . - . SJ. -
Silt, sandy with gravel and boulders, RN i S ik 82 -
i) brown, - RN - i
!
__36.8 83 |~

i

End of berehole




FORM OB-ML- 1204 -60-1015
OFFICE REPORT ON SOIL EXPLORATION

@ @ @

DEPARTMENT OF HIGHWAYS -ONTARIO
MATERIALS AND RESEARCH SECTION

TIWR L0-57-2 __ BORE MOLENOD. 7 __ LEGEND
JOBE0-F=24 STATION 538400 {50° Bt.) £ DIA SPLIT TUBE— — — — — — — B 2 uncoNFINED COMPRESSION {Qu) a
“““““““““““““““““““““ 2" SHELBY TUBS— — R i | vane TEST {C) anD sENSITIVITY (S) o 4
p 20 SPLIT TUBE ~ — ~ - O HATURAL MOISTURE AND L!
Davum GC¢__ CG_MP’LEQ BY __ B.E. 2 GIA,‘CO?!E e — —— LIGUIDITY HDEY — = — —~ e~ X
L OEHELBY — e e e LiGUID LIMIT e e e e e e —
BORING DATESept. 9/60. cuEckepmy__ J-B.  Caswg.- . 773" PLASTIC LimiT——  ___ ______=®
gagv. loEeTw $7NENQT::§?:T:§Q§THAT:GN coNsiaTENCY NATURAL
BYREBOL DEFCRIETION srET | FEET EW BAMPLE QNIT WY
LA -N A
. BMCIET, COMTENTY ~ %% DRY WT,
L . Groundlevel 533 o 50 100 1:50“%%‘(’”’ g 10 2 30 10
S Clay with sand and boulders roots, 531 REGRARAERERN RN RNSNES! L H : !
3 3 2 L¥t-Ra S P e ) 1) SR + : é
E ! i -
} s § Sub-8hale, red. ; ¢ 51
S8 T |
2R 525 - 1 i
5101811t and boulders with traces of | !
‘¢ §30): sand hard grey (Reworked Shale) i ; ES?- -
B - : : i
RN S ‘ é b e 1
{} ; ‘ l% B -
: 515 ST
oo DBNOSLONE 51% ;
~~--—! Sub-Shale with sandstone layers. |
—— 503
E 1811t with sand and shale grey ‘
: 499
__”:j__*; Shals, rad and green.
- i0
i Bnd of borshole i ;
A o
L
; |
4 | H
| L




TEORM 0B-M

OFFICE REPORT ON SOIL EXPLORATION

R S

L-12¢A--80-1615

@

DEPARTMENT OF HIGHWAYS ~-ONTARIO
MATERIALS AND RESEARCH SECTION
- jwe _Ih0-57-2 _  BORE HOLE NO.__TA _ __ LEGEND
60~F=2 ' 2 OIA, SPLIT TUBE— = — — — — = — |4 /2 UNCONFINED COMPRESSION {Qu) ]
40B60-T-24 . STATIONS98/00 (197.3' Rt.) 27 SHELBY TUBE~ — — e o o o 2 vaNE TEST (C) AND SENSITIVITY (S}~ +5
; , . — - g NATURAL MOISTURE AND X
|, |oatum_GSC COMPILED BY_ _B.K. ZSPLT TusE— - - - LIQOIDITY INDEX — = — = — X
P SHELAY —— o o e LIQUID LIMIT o o L —_
[ BORING DATE Sept. 14/60.cueckep By __ J:B:  casmwe--—_———— — g PLASTIC LIMITe o e o —
- STHENQT:Af;:‘;-T::gg?!‘TTo“ COMBIBTRNCY NATURAL
rmaoL BESCRIPTION t;:fg:: L:r(:g': = - N AmeLE Uit wr
= = MOIST. CONTENT - % DRY WT. il
¢ __ Groundlevel 469 ol 50 100 150°"°336™| b 10 20 30 4o
77/ iClay, sandy, org. matter 487 ——— E E HH i i 5 !
(' b 513t and voulders, sandy, hard ; EEE N f
71 kigrey with angular coarse gravel. T T e T T TTHS] -
NEHE oY —— of : .
4 Ve - oL ¢
1 A58 lcztf C. * HSZ -
i 12831t, cohesive, lt. brown, sandj, 183 -
5 langular gravel. . t
REEN i ;
vl w3
bU1siat (Reworked shale), with sand, s -
{imed. etiff, 1t, brown. ! ‘
3L L3 | v
4 Clay silt, cohesive firm grey i %36 -
4 gravel sisefragments 30 )
| P T ?
g Tllger -
o _ i Shale i 7
1 ——— : § LRC8 " =
B LRCY -
[ 410 1 RC10 =
Bnd of borehole ¢
i 7 : . ! :
i :




FORM OB-ML-126A. §5-1015

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ONTARIC
MATERIALS AND RESEARCH SECTION
wlype 140-57-2 BORE WOLE NO. 8 LEGEND
Jon80-F=2i sTaTioN 583400 (50 Rt.) 2 DIb SPLIT TUBE — - —-— B I/2 UNCONFINED COMPRESSION {Qu) 4]
“““““““““““ T T T T T T T 2" SHELBY TUBE- - —-— & vaNE TEST (C) anp SENSITIVITY (S)—-— +°
. 2" SPLIT TUBE — ——— NATURAL MOISTURE ARD ]
" DATUM_G5C_ COMPILED BY _ B-K. 200 cone - — LIGUIDITY INDEX ~ v e = — e = X
: 2" BMELBY — — — e m D LIGUID LIAIT - ————
" | BORING DATE_Sept. 26/60 CHECKEB BY__ J.B. CASING e o e e — PLASTIO LIMIT - o e e
P—— DERCRIPTION rres | FEET Sy —— AP LE 1UMIT WT.
"y Pl MOIST. CONTERT — %% DRY WT, e
¢ Groundlevel L9h 07 A T 210 20 30 4
AR N T i B 1 T i H
T /1 Clay, dark brown sandy MBENE DR ENUEREE SRR ! ‘
LA luo1 , seaspadsaasl
%/;r"~ pd Sand, gravel and crushed rock = |
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““““““““““““ T T T e 2" SHELBY TUBE- ——— —~——— B VANE TEST{C) AND SENSITIVITY {S)-—— 4%
2" SPLIT TUBE — — — — ——~— 0 NATURAL MOISTURE AMD L1
DaTUM _G3C COMPILED BY __BeKe  _ _ 2'0ia CONE o nm ——— — Couin um%mbn'v INDEX — — — — = = — — X
2" SHELBY ~e — o — e — — — S, LAGUID LIMIT e e — — e e e e — .,
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456 -
"9 Gravel, fine to coarse, angular, : ‘
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e
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2281 ‘ -
% % 5‘ 2; Reworzed shale, gravelly.
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FER 836
IMEBL880

Page 2

SUMMARY OF FIELD & LABORATORY TESTS

JOB 60-F-2l
W.p. 140-57-2

I
HOLEl samMp SAMPLE PENET'H MOIST, YBUASTICE LIOUID AHFAR UNIT
NO KO CERTH MATERIAL DESCRIPTION RESEST, CONT, LMy PAMIT [STRENGTH WEIGHT REMARKS
' : (FEED) BLOWS £ T . ) “ ot )
1A} 81 {35 G51ilt with sharply angular gravel.
Sometimes badly weathered, L0 113.3 - - - -
82 [ 7.31-8,.8' | Reddish brown clayey silt with some
angular gravel. 18 | 6.4 - - - -
33 020 -1 Brown silty sand with some fine
aravel wet, 61 18,0 - - - -
3h | 15%-171 Stiff grey clayey stlt with gravel é
{some shale fragments), 9 51567 DTeh | 8L - ~
!
35 | 201221 Firme-stifl grey clayey silt with i !
gravel (shale fraguents). 20 22.8 119.3 | 27.8 - -
T6 | 257-26.5" | (Dried cut) grey clayey silt ete, 8 122.8 {19.4 {30.8 - 122
57 1 32%-3L1 Stiff to v, stifl blue grey and
reddish brown cohesive silt and
reworked shale, 32 115.3 - - - -
S8 | 351371 V. stiff (dried out?) grey clayey
silt with Qccaﬁional fine gravel
particles (sose shale fraguents) 16 115.2 115.2 12444 - -
59 | 381-40° uravelly silt (red and green
mottled) some sand: Reworked shale, 79 113.6 - - - -
3100 431-43.5' | Gravel. JSome sandy silt, red, wet. | 84-6" - - - - -




FORM OB--ML~ 222

FEB "9
IMEBBBES @
Page 3
o ) . JOB OQ=F=20 ...
SUMMARY OF FIELD & LABORATORY TESTS w.p. 140-57-2
AT B FLE NET'M ST R ASTIC) LIQUID SHEPAR UNET
HO,LE SAMP q[?gi:\'if MATERIAL DUSCRIPTION PR‘;‘“&:IT. ’:?\NT. TPUMI; { LiMIT %;;;FNGTH WEIGHT REMARKS
RO} NGO (FEET) BLOWS FT w4 5 o et l
S—— ! J
| : : |
14 1R011143.5%-50% |Boulders and gravel. - - ! - -] . -
!
RC1Zi 50 =54 .5 Red shale. - { - - - - -
i
RC13| 5h.51-59.21] IR R B i
[ | i
RC14[ 59021 =04, 2" o |- -0 - - - -
| ! ;
i
|
! i :
| |
i q
i
; ' |
H i
i
|
o
i
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FEB B
\M-58.5569 @ e @

Page A4

JjoR 60-F-24
" - ?
SUMMARY OF FIELD & LABORATORY TESTS W 140-57-2
HOLE] SAMP SAMPLE PENET'N MOIST, (PLASTICE LIQUID SHFAR UNIT
NO NO DEPIH MATERIAL DESCRIPTION RESIST, CONT, LMY LiMIT [STREMGTH] WEIGHT REMARKS
: ) (FEET) BLOWS €T n % petf p.cf.
1B 151 [3'~5! Firm-gtiff brown clayey silt with
some angular A'gravel. o 119.7 - - -
82 | 61-8! Much the same, not much sample. 3 117.9 - - - -
53 {10127 Well graded gravel with some sili. 59 - - - - -
S | 131.15¢ well graded gravel with some silt. - - - - - -
$5 | 16t-18° Completely dried out; appears to
be the same as No. ke 2 4 - - - - -
G6 | 20'-221 Green silt (Sub-Shale). - 1381 « | = - -
87 | 221-23" Green silt {Sub-Shale). 156 12.0 - - - -
38 26, 5'«25.3%] Laminated ped-sub-shale. 1.07-9" - - - - -
59 |32'-32,9% | Reddish hard gravelly clay; rather
different to sample 8 - no apparent
laminae, : }20nll” 13.2 - - - -
i
510 | 35'=35.7" | Dried out (?) reddish clay-shale | ; |
soime laminations. B.28-9" 10,7 | - - - -
811 | 38'-39.2¢ | Green hard silt (Sub-Shalej. 69 {13.0 .- - - -
512 | 4Ltk t-3" | Green laminated silt (Sub-Shale)
leas hard than sample 1l. - o - - - -




FORMN OB--ML—2ZR2

FEB %9
IM-B8.8569
Pags 5
SUMMARY OF FIELD & LABORATORY TESTS 408 Attt
! : - - <A 5
o - w.p, 140-57-2
HOLE ] sawp SAMPLE PENET'N MOINT, [P ASTIC] LIOUHD SHEAR yNIT
NO NO UREPTH MATERIAL DESCRIFTION RESIST. 1 CONY, LY LIMIT [STRENGTHT WEIGHY REMARKS
) (FEET) BLOWS FT - ; - [N A gt
! !
2 Dsyfarez.er 27 - -y - - - No Rscovery
52 | Lt-5.57 Adngular pebbles of rock, probably
limestone with some v. soft clay
plus roots and organic matter
{soft wet clay). 37 1254 - - - -
33 | b.51-8" 22 137.4 - - - -
23.7
S4 | 11,5'-13" |4 few angular gravel sizs pleces of
rock (limestone) with soft light i
brown clay. 22 120.1 - o - -
55 | 15%-16.5" | Soft brownish clay containing
angular fine gravel sines of
broken rock. 31 113.5 - ; - - -
56 119,521t | Angulee fragments of rock up to ]
1" some decompossd: a little soft !
brown clay. 66 9.5 - - - -
b
37 | A71-26.51 V. soft brown clay containing
angular fragments of rock. 59 |20.0 |16.L | 27.1 - -
58 1291311 Soft rather friable brown clay
somewhat mottled containineg {rag-
ments of weathered roch L0 i19.1 (17.2 [ 26.6 - -
59 1331351 Firm brownishe-green mottled
friable clay containing fragments
of weathered rock -
; 100 L34 {21.0 | 3h.4 - -
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g SUMMARY OF FIELD & LABORATORY TESTS

JOB 60-F-24
w.p, 140-57-=2

3
3 N .
p 1
| woLE| sAMP SAMPLE PENET'N | MOIST ?wm:nc% Liouip | SHEAR L
S R LEPTH MAYERIAL DESCRIPTION RESIET. b oCONT D LT L oLpaT JSTRENGTHE WEIGHT REMARKS
HO. | NO (FEET: BLOWS £ 1 S i “ bt bt
t | ‘
i |50 | a7s-37.6! Proken rock fragments, nmany plate- i i
b lixe. With a very little brownish : |
‘ clay . 13071 S |- - -
i i |
; , . ek . i |
511 } 400415 | Heddish brown soft-firm friable : ! |
5 clay with fragments of weathered ! !
sandstone. 102 4.1 119.0 130.5 - -
! ) H
i . ) :
'uc12! bl 3 =49 .8Y Shale. - - - g - - -
; :
‘ b !
' ROL3| 4G .B° ~54.8% Shale. - - - - - -
[
| i
” | ‘
|
)
i
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Page 7

@

N s . Jon B0=r-24
SUMMARY OF FIELD & LABORATORY TESTS W L0=57-2

e S N ——

! ! ]

- HOW‘SAM? SAMPLE Pprsern §omousy iy SHY AR [SE]
Ne N CEPTH WATERLAL DESCROPTION T EN L] (SN 2 iRENGTI] WEIGHY REMANKS
e b (FEET) zm Wt i - i pat

i {
: iMN.WﬂA : § i
24 18Y §htvent E Dry brown cohesive silt with o few | ! %
pieces of dolomite IV, § I !&& 8 115.9 | 26,5 - -
i { !
32 lot-gt Moist brown cohesive silt or clayey % 5 5
silt with a few 1" stones. o s e - -
i ‘
§ . 3
83 | 10t-12 TR 177 log.ry - -
; ; ;
. ‘ ) ; | ! !
A RS VA Hrown rather dry clayey silt with | i ;
‘nodules »f light brown silt. S S 5 VAR - - § ~ -
: {
35 (A0t Grey moist clayey silt with shales | i |
fragments. g 20 118.3 % 1600 29.7 = -
o . _ i [
56 1 25r-271 Fira grey silty clay. Pl -~ a8.9 3 - -
: ! :
T7 | 281301 Cark grey firm elay withoa 1Y i ! g
piece of linsstone. ; Poo119.5 - - - -
i
T8 | 31331 B 30,0 [17.4 1310 2390 -
59 | 34t-36" Dark grey v. silty clay. 5 18,9 - . - -
i
810 | 48'=48,5" | Heddish brown shaley clay silst. §R0w6” P - - - -
|
RCLL 501551 Hard red shale, - - - - - - Recovery 72%.
RCL2 551=-00" Hard red shale, - .- e - - -
RC13| 601-65" Hard red shale. - - - - - -
RCLLL 654 =701 Hlard red shale, - - - - - -
. |
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SUMMARY

jop 60-F-2h

w.p 140-3

-2

oot et &

HOLE] SAME BeMELE PENEUN Mer.!s AEICT LuiD ] sHEAR wet
wo b owo VEPTH RATERIAL DESCRPTION et COMT L BT ] LIMIT STRENGTR WEIGHT REMARYS
RS - (FEETD B 61 S % ot oot
§ H
i : H i H
2B 181 j4ten? Angular coarse gravel with a ‘ |
matrix of slightly organic molst i
brown clayey silt. 30 - bo- - - -
3
!
52 | Or-87 Hoist brown clayey silt with a | E ? !
" 5 . H
fairly large aacunt of angular | | ‘
% gravel fragments. ! 53 -y = - w -
i i i
wp s F vy PR . . o~
83 1 30%-11.2Y 5 5ilt {Ury reddish-brown shale). I XS I P ; - - ! - o
K 13 l
§ H H 1
Sk LLfeLlh 7Y @ Saue as above, F105-8"1 9,3 0.4 22T - -
4
o . sre [ Y i
5% 1BY-18, 40 Hather dry red silt (Shale) with PAN 5
i pieces of dolomite. i Fd=5"1 6.0 - g - - -
! ! i :
| 20022 .4 Rather dry mottled, but predominantly’ : !
creen sub-shale. bo64~-5"1 4.8 - - - -
i i
; !
RCT | 261301 S3aft green shale. i - S - -
H !
. E PN . | ,
RC& | 30358 S50ft green shale. i M - - - -
{
i
HCY | 351401 Saft preen shale. i - - - - - -
RCLO LOT=45¢ Soft green shals, | - - - - - -
|
!
!
!
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SUMMARY OF

FIELD &

LABORATORY

TESTS

JOB 0-Fe2h
WP, 140-57-2

i v
HOLE FsaMP SAMBLE PENETN L MOIST TR ASTI] LEIGIO i LHEAR ERTH
N N i"ikﬂp!H MATLREAL DESTHIPTION BESEST, LONT ‘l LiMeT IR {\H\» ANty THE WEIGHT QEMANKS
FEETY UL WS Y i : ; “ pot
i 1 R
j ; ' i :
3 SL ] 3teh. Y Broken core of limestons rock j |
E v. broken and apgular. A little ! !
i soft clay. 297 R - -
i j !
i ? §
2 17,200,201V, soft wet clay containing frag- i § !
sente of broken rock {(limestone) 5 13 313.1 g - - - -
e oy - . ) . ‘ ; i :
% BEERELE W P Frageents of weatpered rock in ! ! ; i
watrix of soft brown clay. ;Je ;13,? FlLlb %1&.?5 - -
i i :
ShoL 16V-L7, 51 Argukar frageents of weathered X !
&reyiab~graew. shale~Like rock with : i
soft rather friable greyish-green ; : i
clay. Jome brown inclusions, uliy' : H
probably residual. ; 51 112,71 - i - - -
i 1
; !
G5 | 17.5%=20,2% Brownisn-red soft ¢lay (possibly ! ‘
s«)fﬁmflrm, ; - 17.2 121,01 38.9 - -
06 1 20,2124 | Green and red-brown mottled clay
firm., Contains some small angular
fragnents of rock - 11R.5 119.5 1 34.4 - -
ST 1 21261 Greenish brown firm rather friable H
o . et s . ]
ciay. Jdome ivon gtaining; contains
{ parvicles of weathered rock. 29 111.5 119.9 | 30,1 { 4300 -
o b agy.30! Red-brown soft-firm c¢lay containing
frageents of reddish shale, sonme E
weathered, i - 14,2 1 1R.7 1 314 - -
i
i
a9 130 Wet brown fine sand with a little
clay. L2 1154 - - - .
ROLE 33.5'-36.34 Sandstone. % - - - - - -
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Jop _60-F-2h
SUMMARY OF FIELD & LADORATORY TESTS WP L0572
P AU ST
i | i
ROLE! samp SAMPLE [OENFUN L MOST D ARTICE 0G| uHEAR UNIT
KO NO CEPTH MAYE REAL DEATH P TION ﬁ HE st L ONE, LMy LMt CIRENGTH WEIGHTY REMARKS
| FLer: POLAVAN Y % u LN [ pid
4
; :
j § !
3 IHCLLI 3637 =400 Sandstone., L P § - - - -
s i i :
HOLR] ALt iyt Sardstons. A e - -
i i : i
i i .
; : i
i o
s ‘ i
! i 2
! A i
| ? 3 !
f ;
| ;
o
i i
1 i
: | | i
i | !
! 1 L)
! i ;
j |
| | |
: H H
{ : :
i i ;
i H
e :: : 3
z | 3 |
‘ f i i
! :
! i
¢ |
i
! Lo
H :
]
!
;
g '
i H
i
! !
i
i
|
i
i
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k S e ﬁ . JOB 60=F:2h
SUMMARY OF FIELD & LABORATORY TESTS W 1h0-57-2

! i ! ]
HOLE ! 5aMp SAMbLE Dppsern § MOIST P ASTICE LIOIG | SHPAR uneT
' A CEFTH MATERIAL DEATRU TN WES Y CORTOE LMY 3 LMD RIREN6TH] WEIGHT REMARKS
SR GFEED fatows T % i . ane ot
| : : ? *
s b e | |
3A p 8L [5t-T Angidar fine anld coarse gravel | i
[’with a matrix of broWwn sandy J |
| caheuive silt (Wet), 33 200 - 1 - - -
! ! ;
£ £
SV I LN A | Sandy cohesive silt with a 3 i | !
gcmmidwabi.e amount of angular. i ! !
g?«d&m and coarss pravel. 2, 4.7 - - - ~
I ‘ i i
: e . . ! ! i
53 1 Lht-101 , Brown claysy silt, rather dry . i ! :
Es:mple had a 5" layer of medium ! ! !
Ebrwn garnd, P36 jre. 321“1*) a1 - -
i : !
RIS VAR A Firm orey very silty clay. % 23 17.4 115.3 (20,7 - -
i
’ 15 [ @iren3, 2t Cooor 23,5 (148 (23,09 3960 | 13,5
i ¢ ¥
Cd. . ; o ! ;
TH [ ZB1.27t 1 P - - . - -
i i
| Ty o2gr-300 : pooR5.2 118.0 {30.5 - -
s |3 | o
RCE | 33'-38" Rad shale. - - =y - - -
y ‘ ) . ; : a
« RGCS }8 LS ’“Lij t i1 i - - - ; - - -
e \ i s
HCLOp &3 F 88 ; - - = = < -
i ! )
} ! ! :
| HCLLIABY-531 . P - w . - -
T 3
| |
: ¢
!
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SUMMARY OF FIELD

&

LABORATORY TESTS

JoR _06Q-F=24 ~

w.p, s0-57-2
3 g‘ |
HOLE | SAMP SaMPLE crpsrrn ooy Boasned vann ] serak ALY
NG NO, f'ff’nfﬁ MATERIAL OELOHIPTION l f{f Wi d 2 AN i‘ sy IANMET JTRENGTHL WEIGHT HEMARKS
(FEETS é:&(xﬂ.‘q‘n?} : : ~ | X [
SO ! ; o e Q
i | ‘ i
b SLoj 4~ seft brown clay with angular frage E |
| ents of rock. S T P B PV - -
‘ | ;
Sl ER‘-—LJ' Soft-foom brownish clay containing ; | i i
; | angutar [rageents of rock. { L elJ.?‘ il.t'ur? VAT RN 3 B -
i ; : i
53 1 437-150 Firm-stiff brown elay contalning ‘ |
Pstones.  Suggestion of laminations | ! :
 of browne-green clay in part of i | % ' g
‘3&!1}}}.@, : 10w 21}‘7 il?.,i ER I - -
! i ! |
Sip 118200 i Seft greenwsbrown clay dxed with i { , n : i
angilar Mragaments of rocks Wet, j LOp il?““ - % . - ! -
i ; i §
bsh b 2Rr-alt Hottled Light brown dry siit with | i i E
sone LY stones. I TS PO B B I SO DT - ~
P |
26 | 261281 Anpular gravel mainly fine-msdium ] ; !
| with some 1" stones with s matpix | E |
i ' of prown sandy cohesive sily ; E :
E ; rather wet, 17 11.2 ¢+ - - - -
| i f i
f; ST 130320 Hottled reddish broen and green i
; gilt-rather dry with up to 1." of i i
| pieces of stone, Poih - 3 - - - -
H i i
58 | 3537 Uamp mottlied reddish-brown- reen v % 3
silt {Decouposed Shale) with :
laryge number angular pravel frags ;
ments, ! 20 - - - - -
' |
59 140417 jThe same as 78 posaibly with more !
fragcuments, &7 - i - - - -
|
510 | &b tehlya3 ! 12140 - % - - - -
H
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SUMMARY OF FIELD & LABORATORY TESTS WP 140-57-2

HOLE | Samp SaMPLF PERTTN | MOIST %*z»*mr! LIQUID | SHTAR uNIT
NO NG CEPTH MATLRELL D8 SCRPTION BT, oML LY e M [ STRENGTH] WEIGHT REMAWKS
- * CFEET: HLOWS F T . . i % ot Lt
a .
!
L JRGLL B0Y-54,7 Sundstone ., - - - - -
~ !
!LC}.E 5:‘”?!'”53(?;2 I3 - - - S - - P
; § , |
RCL3| 69.71-6h 7Y, ¢ T ! - - -
; ! !
| | | ’ |
| | 3
| I
! i {
i
i
! ?
; ! ;
? E
| |
i
I3
| |
i ]
{
i i
!
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SUMMARY OF FIELD & LABORATORY TESTS

Jop 60-F=24
w.p, 40w57-2

ROLE | samp SIMPLE PENETN M(H:}Y\[FHMSHC QWD | SHEAR uNIT
NO NO. CEPTH MATERIAL DESCRIPTION REStsT, CONT, LMY LIMIT {STRENGTH] WEIGHT REMARKS
. (FEET) BLOWS FT - k < puf et
{
LA | S1 [ 3'-4.5¢ Angular gravel with o litile brown
ailt. 50 111.1 - - - -
52 16-a1 Hard brown graveiiy silt (silt
with gravel). L6 .0 - - - -
S3 | grell Hard brown silty clay. 42 i38.0 121.2 |37.01 - 1133
Sho| 14t=1061 SLALL grey silty clay. 30 j17.8 1106.8 [27,0 ] = -
55 |18'-20¢ SLiff grey silty clay. 31 {16.8 {15.4 {27.2 ] = -
§6 |25t-27 SLiff grey silty clay. 17 (16,2 114.8 (26,2 - -
57 (3032 ¥. stiff grey silty clay. 15 119.1 (16.6 ;28,7 | = -
58 |351.37¢ Firme-stiff grey sandy clay with i
red shale fragments. (3ome gravel). 27 17.4 - - - -
|
RCY 139 '=4h !t Shale. - . - - - -
RCLO| L4149, " - - - - - -
RCL1{49.31-54,.3" " - - - - - -
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| X _ X JOB 60=F=24
SUMMARY OF FIELD & LABORATORY TESTS wp Li0=57-2
H § ¥
| HOLE! Sanp SANPLE ; PENTTN | MaHST fvms“nc vonw | snrar UNIT
Noo | ne PEPIH MATERIAL DESCRIPTION PoREstal, | OCONT D LT | LMD !‘«'rm’uuw WEHIGHT REMARKS
- : (FEET) Pavows o1 oo . 3 nyk Pt
! i !
! : ; !
LB OISY (67,5 Hard yeliow-brown silt. Gome g,mve.’i.E 6y 111.3 119.0 1 30.6 i - 1 -
|
i !
540 [ 10%=11t Hard yellow-grey wottled silt. { g
Some gravel? ©111 2.0 - - 3 - -
i
: i i
RC3 1510t Gandstone. E -] - - 1 - -
\ |
[ . 5
RC4 | 161201 i - - - 1 - -
! ¢ i
HCS 1 20Y=25,5! i - - - - - -
HC6 1 25,5%30.5" " - - ; - - - -
i
]
RE7 { 30.5%-35.5¢ i |- 5 - - | - - -
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JOB _AQ=F-2h

SUMMARY OF FIELD & LABORATORY TESTS WP 140-57-2

i i
253 SAMPLE FENET'N Moy e A!»?S(f LD AR LNET
H(,Mt Shrp 7[‘£PEH MATERIAL GECCHIPIION Rhowind, CAINT D LMY Ly ! 2 THENGTH WENHT REMARKS
Koo} NO (FEET) BLOWS $T Co ; LS R S v
- —crmarn o ;-
; i ; | i
; § i ;
5 3L (3te5? i few pieces of {ine to coarse j ; j
angular pravel. 310 &“ji - - i - -
i
| i ! ! ; !
52 -y Sample dried out. | i 5 !
: : i3s3 R T ! - -
| s | :
" . - - fas i
530 11R0-137 Angular gravel with a little brown ! ! i
silt -~ not .auch sample left. I TS SR PO L ~
| b
84 {13rel5¢ Dry brown friable sardy silt with well ; 5
: - . i
rraded angular gravel. | 16 Ta9i - - - ~
; i
e Ty . , i l ;
55 P lat-ly Hather dry mottled red-brown and i i ‘ ;
green samdy silt with fragments of 2 ! :
shale. ; - 15,80 ~ 1 - - -
! 3 ;
' .
‘ . . H 3 !
36 255 =2, B S 10 ;T S B z - - -
i ; : ;
- . ¢ i i
HC? j29.51-34. 5" Sanidsione i - R R - -
| | !
IRC8 |34.5'-39.5t ¢ e - -
) ¥
! .
RCY 139.5' =40, 10 " R - o= - -
! j
ROLOILO 1Y ~ht " : - - - - - -
i i
5
i l
! i
5 é
L
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& . . . JoB __60-F~24
* SUMMARY OF FIELD & LABORATORY TESTS W 140=57-2

i
TN D T
o1 o SLMPLE PoastiC, LQUin SHEAR UNTY
HOLELsan P CEVIH MATERIAL QELORITTION LIMGT LMY g‘\“(i\uf“f (SRS E KEMARKY
NO N [ i , H s
{FEET ; ‘ ¢ i X o i
' , : e
b ‘ : :
i | { i
. .. . N i
Sh 5i [3r-5¢ { ey brown{slightly clayey) silt
Pwith a few L/4" stones. 17,2 1313 i - -
i ;
ao 1 ! : Lo s [ . : i
' 52 1 618! { Motuied brown stiff (slightly clayey) ‘ i ! ' | i
P silt with a few LAWY stones. : T i - -
| § i i !
i 3 [ i ) ) ¢
T3 19l 5t b1l 16.7 [1o.8 lﬁ.aE 1850 41
. 5 ; : | j
S Let-1d? CFirm srey cloyey silt with a few i : 3 : !
1" stone. 28 21,2 (16,0 (8.7 - -
' f I ; *
i 1 .y 1 o b g "
IS BVARY L S N b A il&a} P 21,8 | 1050 134
i 1 | !
16 | @31-25 | p | a9.2] deadf@0u7 | k60 | 137
H i ! )
o L f i a . )
VANEL 26,57 : SO R A 860 - Sens: 2.9
i i 1
o f i ; ! ! 5
37 ;32‘—3&’ #oist Lo wet brown silty coarse ' i | | !
! sund with some medium gravel. - 1139 i - - - -
| A
Y - - . t H
rC8 ijb.b‘-j‘)' Shale. - - o~ 4 = 1 - { -
i b j ;
| | |
HCS L 39 440510 W i - - E - ; S - -
i i : i |
! : !
RCLO! Lo 51500 " - S U | - -
i H
! i
o . | |
HCLL! 850'~85.57 u S R T R - -
'
i
!
|
i
i
i
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& LABORATORY TESTS wp 140-57-2

L

o
Lt

SUMMARY OF Fi

b

E i | N
e ami SeMELE i P PENLYN L ASTIC) 1D At AR R N )
H(?LL Same t VE"F"T“M [ MAETEREAL DU SCR PIEGN I ~ { LM LaMiD Ea i NG WEIGHT § REMARKS
He . k WHEY) ¢ B H ) E -t i ! !
i i ‘ i
B : : v i - {
: ; ! | { . i
br 5y s _ . . A P e ! - .
& 81 ;z,uu' Hari red lominated silc. (Shale). | 115 - i - 4 - ,
i ? ;
i | ]
e ! & { 5 > k3 TS im - "~ - - ‘ w H
! 82 181L2, 50 {Hard green laminated silt (Shale). ! 107 j11.5 ! ;
! ' ; ; " o § |
83 Ll " 121-3.50 10.2] - | - 1 - -
! i | ! | : |
. ; . . . N . i : : : i
B4 1171180 Hard green laminated silt (Shale). | : i : £ :
{(Mecy of Dolomite 1.9}, i 136 1\%05 - e -
| % | ! i ! 3
Drann. G i 3 i1t {Shal 901 DG - R
55 [R2'-22.5'  jHard green laminated silt (Shale). (190-117 12,60 - | | j i
! | ; ; i
k P N . . , ; . N i H
6 [20%e26.5%  lHard grey to dark brown laminated | | | i
shale, (very weathered), 1 120-61 - - - -
! i :
RG7 1361 =L Shule. - N - -
; ? . |
HGA | Ll =it i - - - = - -
! !

o ; - -
RCY {461-51" ! . N T
?

5! ;
| § |
| A
; i ; | ;
}
| ! ]
! !
i | !
! z
! i
¢ : ;
| j
1
i
]
i
!
{
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. - e o e Ty e
SUMMARY OF FIELD & LABORATORY TESTS ; .
AY wb o LA0-%
; ! j | : ‘;
HOLE [ SAMP SAMOLE P FENEYN % AR LS E R i : Jiva?
MG e TEpPTH MATY WAL DESCRPTEIN [T HESE R S WEIGHT M ARRS
(FREET? (1IN i é N i ; L 5
e : B —
o N A : : i !
& 64 | SL 4-G1 Hather dry brown sandy angulac | ] ; |
* {gravel with a small amcunt of ; ! : : i
| i sandy silt. ! R T R ‘
i v i ‘ : §
§ i i i ! : ] *
: : e ! : » ' :
! 52 joteg! | Brown sandy cohesive silt with i ! 5 ; ; ; ,
‘ many subangular coarse gravel ! ; : : . g i
N § | i .
fragments. N T - -
| | S R R
' . - £ ' ; ] t
| [ SS IR VARSI Angular gravel with rather wet § j ; 9 ; i
L matrix of brown cohesive silt. I % S R R B - b -
| | | I R |
w | S | R31R5! A I I R -
- ' i ! ! H
' . o 30y g P . . ! i H
. 85 127129t 3oft to [fira grey clay with 15" 5 ; ! g E i
i 3 IEE
stone, E U, 2,00 - 0 = - -
i f
> U DU R : 3 S |
| Bo 3032 SLAfL grey silty clay with small : i ; } 5 i
: ; {174 shale fragrents (Till?). P13 0. (LT 03200 - b
% z : E | i | ;
| vem Las srpn oy | i 5 % 2
; lt(ff’ el '"-55\!‘ Py i . ﬁ - : - ! - - ! -
= ! 1 3 é ‘
. o . ! : : : i
"8 :‘{.Q.Q,‘miw.»?' | - * S R R - - !
! ; i !
. , i ; ‘ : i
1RCY 55.2"»50,.{‘1 : w e e P - ~ ;
| ! ! i‘ ? i
Tv P o ey gt N i ¥
HCLO 50,2‘*55).2" ' - ‘ . s . . . - i
: i ! : 3
? | |
| | 3
| . |
i | | 5 i
; i
3 i 1
! | !
| i i
1
| ; | i
i | |
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SUMMARY OF FIELD & LABORATORY TESTS

WP Q572

I
nﬁ)t;:;"zw i (SR ‘
o i [P SIS TN R RISITR] REMARNS
Kii E 1Y 1 : :
¢ (
| 5‘ e
L | |
HA g“n}, AR A I Rather dry stiff to hard chocolate
! Chrown silty elay with o few 3,100
t i
; f SLONeS., w
| | .
S AR TR AR S L : <B.l
i ; i ! |
VAR TP UL T 5 1132.5
;
o R . , . , ! !
VTh P -lgdt  BLATT grey silty clay, ratner : ; 3
E i P plastic and sligntly sensitive ] i
{ S d s v : 5 i
! ! Pwith sand partings and sond seans | 3
j ppre by oM i e i - 1 -
L E up Lo oM. : ¥ i ;
¥ | !
VR S ¥ ] 3 D430 11329
(T ALY i s ECRE MRS ER !
i i § i 3
{ § 1 H {
§ 1 H i H
! i &wf:;% I ; - i Gl n Ddens: 203
S I [ ‘ i ]
feg ; . vy Ne B gt PR 5 . " ¢ i H
| EEIRA Y SLALY ey silly olay with o few ; ] |
i § N " W g i ! i
! i frageents of shale up to 176", P18 ; i
7 - v .
; i : ! i '
T B ] ! : ! i
TROT RO N P lueenston shale. | AR RS B - ; -
H i : ) ! i i
% i | 1 : i J i
i PRCB [ 351401 i " : AT B - -
: i ‘ | |
! ar ) ! “ ! i }
CHCD § R0 T-h51 ; " e - -
1 H
s i i
ROLOU 45750 4 | - bow - ; - w o !
: | | i i i
1 : ; 5 i
i : ; } i
| L |
; ! S
| ; ! i
H H ! H
; i 1
; :
‘ I
t i !
;
i z | % i
% P
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WP =572

HOLE L samp memret

h S A

.

ECh | 17.5%-20.50)

i

LEosandatone lsyer at boLoon.

fes T
. o
: !
85 151 Ol brows siity 4 : i
Lity of angular gravel, S N S
EEA I AR P Hard Dmainated red weathered : ‘
v ¢ i FREY . i
. : ] Cahale, I A
5 H : 1
| g : :
' oy ¢ Vevr oy i,‘ N & ¢ Y ? !
B3 L120-00,00 1 Pleges of red shule {gravel size) : ;
{ Pmixed with soft-firg red silty clay §
i Lweathered from shale, MO T R
i
<
i i

i
]
H
1
3
i
i

VM ARKS
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240257

o

aravel,

i | ! ! i ; ] T
HOLE | Samp g § PINET N ; O R P Y ! byoownty T ;
Moot one MATERISL DESCRIETION RN L SRR IS REM AR
% glw, W L H L : . ;
! : U ; I ! —
i 3 i i i : i
N * ? : | !
9 i1 iNo sample - 2 . ! “ -
P ‘ :‘ | 3
¥ ; tag bt Firoest 1LY brown silt with angular 3 '
‘ gravel. Eoy iy - b
A I ,‘ o | i j ! z
oo AL teldlh Firi brown clayey silt with mneh : ; : ! ; i
H H " iy p i !
g angular gravel, R S - -
§ [ { ! | ! ;
Ol tho -7, SLiffev. siiff brown olsyey silt : ! : ‘
with angular gravel. ios0 ;,1.3;5 Thel 20.9 - -
w z 5 | | i’ |
55 TR .21, 50 Firm-stiff brown samdy olay with ; ! i :
pmach angular @x“wr-\i R AP 0 NP PO E - . -
i ) { ! i H §
af 36 Ly B v T ; . ey i ‘ ! ! i !
NI A AR Firm brown clayey sand with much ! ! i ! i i
: fangular gravel. e 1 R L T T B
¢ : } i ¢ ! ! !
oy : i i i ]
L7 Ro sample - T T -
: i i ; { ; |
np ; | % ‘é !
HR O F3CH-30.8% (Fine to coarse angular sravel with g ! i I i
i o ox » o i « i i H
! a matrix ol moist clayey sili. BELEVA {- - - ; - -
! é : | i
BY 35,3008 Fine 1o coarse angular gravel with § ; ! i :
ja matrix of moist clayey sili. i : : ! § 5
¢ sk rr‘r' 5 : 14 t'l ey gy 2¢ ! i ‘ ! !
| Loraves slightly @ocww) 42 B N - -
5 A ;
HCTO] 37 iy 1Y Ses porehole log. b e - -
| i * ?
n TR F i . . P i % 7 t N
S0 Hhd Bt ed it wantiiered snale wixed wilh sone i i ! ; i
dravel, &1, ; N T - -
!
S1L jAd 4R, 3 1O 1"% D5 §‘f 3 g o | :
: R QU4 La.5 7.3 Smﬁud ;- - Sample Lost.
i
U i | ! ! ‘
wld [ 501504 hard red clay {shale) with some § 1 : !
i i
BO=5% | i L. -
! ,
i |
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JOR _L60-F-24

SUMMARY OF FIELD & LABORATORY TESTS { em a
WP AA0-0Tx2

T IR e g o

! s H i 3
HOLE | §a e SAMPLE g pEsEty 1oaeasy ie S R Pooevag L o
o b owo BTN MATERIAL MEATHOR TION Dok b ouond sy Dot ot et whGHT HEMARKS
v E A FEET) éuL W 4 Py Lol
: ! N : 5 ‘ e & " e ; —_
PR T ; . e : | i | 5 f sf
Gh (51 At Brown fine sand (uniform) with . I i | : |
f angular gravel fragrents, S T i -
i % A |
por - i P P 3 H I i 1
fhﬁ Hrayt i Brown fine sand funifornm) with a ! } | ! : §
! cLittle fine gravel. R 1O O B é - ; - | -
: H 4 ‘ : !
' i i . : i .
EECRN ELE VAL CStifE arey clay. Coag 120,06 11902 293 - g ~
¥ Q L] Y i 1 § f
! i ; i ; . i ! | ]
TN E AL Stifr-v. sbiff ey clay-trace ol ! i ' : | ]
] P M ¥ 1 i
; { gand, R P N
oo | i % : : !
YA o~y - g 2 GV . e ol & : H H
P95 L 23 teE, 30 L GtAfT ey clay with shale freag- i | 2 : : ! !
; ; i H H
i f et a. West - I 3 - P
] i ] ! H i ;
z ! i { ! i i
P50 } PR UNLY Hard red weuthered shale. kS N T R P !
P : ; | ‘ ; :
N - e " " H § s i H i
[ﬁgg ! 261-3L.5¢ % i - o -, (I -
o | | |
LHOB L 31.41-36.59 - . - b e b -
| f ) i f
1Oy g ; : | i
L HGY { IR L S S e T -
! ! i i : : ;
Lo | ! : ! |
: | I : : ! !
: ; i | ; !
i i
| j : ! i
{ i i
A R
§ ! ? , !
f 5 : a @ ?‘
’ ! %
i i .
? : |
i i
i !
i !
H {
i
o
} i
i |
Lo |
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JOR O0-F-24

W, 40-57-2

. 7 1 i ' H H
£ P! AT pA S LEAT : PEET N ; v J‘\,,‘u‘ ’1'@‘\”\‘25 RITEEN 1 (AR
: GLE} Sabt e AT BIAL LESTR TTE o Y O TE B e WL TR SYRYS HEMAIRS
N [XA] P ' [ ; : . . : ; 1
- 1 g LE L : W ; 1 3 . i i
§ . L ST SR e b
1y . - . § : ! i l
5 ‘ b ! ¢ . i !
7EM ﬁ, . e py o . i ‘4 | ! ’f i | |
OB 81 LAt e5.5t Firma yellow-brown clayey silt with ! : ! ! ;
) ! - [ine-coarse gravel. E4Ls o= - - -
: ; ; | “ |
54 j 895t Phard red laminated weathersd shale, + 85 R T
i : § i i H
. ? . N ) . . i . i [ R i
93 AdT=L305Y | Hard red laminated weathered shale. . Y3 jLled s B2 - -
: ] ! i ! ? ! !
¥ S L&' -1b050 ; Hard rea laminated wealhered shale. | 142 ! 3&Q06 135,80~ i -
: ‘ i i ! i !
é 5 : ! 3 ; | f
: b 1Z0'=20.5Y | Green laminated shale, H£2~‘¢?§ ey - - e
¢ 1 i 1 i
} t ! :
: g ) - . ~ i : ‘ i |
$ 36 1 25v.25.730 {wet} Soft grey-presn cohesive ? i % : !
- silt with nuch Cine-medium angular | ! : ; §
- o e g i j H
| ‘ gravel. pr=ge ! N o=
i } ! : : ! ! i
i at ey - ] ‘; ! : i ! |
’ RUT [ 3L.5%-36¢ R { I T | - :
I N R :
: . : I { 3 i
HEH 136 w1 - ! bow - - |-
{ ; i : ;
| ‘ 5 , ; | |
) HCY 117 47,20 Po- 1 PR - j -
i i i ! {
: : 1 1 {
~ { H i z !
: ; i '? t |
- ; . 1 ! ]
tob g ?- !
! i : ! ! ;
. 1 ; ! |
: i ; ; i
. : i i
! i : ;
i !
: !
- H
%
] 2 i
{ i ;
| | |
, i ] |
. !
- 1}
| i
{
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JOB 60-F-gh
- eerrg . .
SUMMARY OF FIELD & LABORATORY TESTS 1
WP 160=07m8
! ] ! ! ! !
VL E T AR SAMeLE FENEY N g AT L (R L RIS ISR :
H:::f ‘&:!fﬁf FEPTR MATERIAL DL wie N : it Sty P U oweant REMARKS
) e 13998 gl e ! i i Lt
! - L ——
i 3 } H i i ‘ !
? | ; : :
10180 5t i? ' é 30 - - ; - . -
¥ f ! ; i
52 JlOT-11.5" | Well graded grqvvl witit a matrix of | 3 ﬁ
| wet, brown cohesive sandy silb. CoRg 101 - - - -
( i | ; | ! i |
Satsll - b { Jo not exist. ; .- = - - - -
| % E ! | ;
oy g o . i : i :
57 120,522 I Well graded gravel with brown wet | j i
brown cohesive sandy silt. [ 33 PiLA o~ - o -
; : i f ! :
, , - e L . . ; ! j I f ¢
S8 130'=31.5¢0 Firm dark brown cohesive silt with ! | g i i
well graded gravel and sone shale | ' ; ;
1?%!Wmﬁ3. S0 Z - e . - -
Lo P
59 137r-38.5Y | Firuestiff grey laminated silty ! : i i !
. e § ) i
iayers of uniform brown clayey ! { } |
: surd, 27075 Wy 1269 - 0 -
A i a i 1
‘ a | = i
RCLO{ 38,51 -39. 51 ' - = e - - -
i : 1
H i
- . L ;
ACLLI3Y. 6V =4 3.5 - - U - -
1
|
» o - 1 i Y
i HCL2 435 =48, %8 - S T B - w
‘ |
§ KCL3 14851 =538 -7 - - . - .
1 i
j : i
H
! i
; i
H
|
! i
]
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& . ESTS JOB _H0=Felh .
LYY DR A "
3 SUMMARY OF FIELD & LABQRATORY T WP 140-57-2
. s ‘
S ANP SEMPLE BN Y MET TR ASTIC, LG | sHEAR NT
klﬁ?lf SAME "{ﬁl?:"“:‘ MATLRIAL DESCRIPTION ! F&‘e“(“.«ii\!}{ 5 !:K:"iiﬁv i L%M};\(g Livge g TRENGTH] OWEIGHT RPEMARKS
Mk 1s] CFEETS g!'f"ix’\'wb Py . : N i vt i R
- ! RS R !
| t ; : H 4 ] {
b $ § | i ! :
104 |51 | 5'=6.5" Soft-firi brown sandy clay with i | i i
coarse gravel. i 28 512,5 i - -
{
i 3
52 10.50-02 Sof't brown clayey sand with Fine- f ! * g
) COArse gravel. L 46 ;l5.3 - i - - -
2 z *
33 151«<16.5¢ wall araded sandy gravel. i 59 1 3.0 - o - -
i i
' i
8L ROV-Q21,5! Stiffev. sLiff grey clay with sone l ! :
rounided gravel. {34 3114,,“5 14.8 1 26.3 -] -
] : H
* 35 R3t-24.5" Firm grey clay with some rounded ;
gravel and shale fragaents. i 28 ileh - - - | -
! i
. S6 RB'-29.5' | Firu grey clay. 33 ; 16,61 4.7 | 26,5 - -
‘ i
57 DPar-35.5¢ 3 - - - - -
J
S8 PB6t-36.9! Well graded angular gravel with a i ;
] matrix of fine red silty clay. 133-11"; ~ - - - -
RCY | 37.31.38¢ - .- -] = - -
i i
HC10! 381 -43! - -y - z - - -
! !
KCLL 431 -48" - - ! - . - .
3 i
012 L8 -52¢ - - - - - -
! |
i
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e n e e JOR GO=F=2b
SUMMARY OF FIELD & LABORATORY TESTS wp 140-57-2

HOLEjsamp SaMFPLE PENETD'N MY iy 4‘“’1”(71 L SHE AR sl
NO. NO. CEPIH MATFRIAL DESCRIPTION RESIWT, CONT LT LAMIT | S TRENGTH] WEIGHT REMANKS
" (FEET) BLows Y 3 s ERS i [
x : ‘ -
LOBISL [ 4f=0tf Soft, brown siity clay with wuch
slabby gravel. 13 4.8 - - - -
S92 | 8'-8.3¢ 50m3H -] - ~ - -
83 [ isv-1T L6 - - - - -
Sk 1grea0t Seft Lo firm, red and green silty 27 2.9 122.2 133,11 - -
clay, with fine to medium gravel.
55 [21.5'-23.5% Hard, green clay-silt (shale). 45 - - - - -
56 132.5'=34" | Hard, grey silt (shale). 110 - - " - -
Sampiles T & 8 ! Do not exist, - - - - - -
59 138'-38.9' | Hard grey laminated silt (shale) 135=-11"] = - - - Po-
i
RCLA 41.5%«43.5% Subshale. - - é - - - -
|
RCLH 43.5'«45¢ t - - - . - -
RCL2 457-50.5" | Shale, - - - - - -
RCL3] 50.5'=-53.27 w - - - - - -
i
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1l

5y

.l
Sh

56

IS

20123

R~ P

FAIN

wadd am

dard, brown {(motiled)
Friabie cravel,

sl

Cwith o ouw
el

-p

Suifs,
subsyniiar gravel,

{v f‘

Lo dark

RS i
some oruavel.

wite

Arey

siib, cohesive

silt witn

brown silty clay

wediwg grained, angudar

Lrey clay with few plecea

clay

graded angular pravel {mediuwa

Lo marric of wet
redaien brown silty clay.
Hard red amd gresn mottled cohesive |
silt (shale,. i

i
Fine to coarse sandy gravel and
separate pockets of lm"}wn firm o
stilf cravelly clay.

i

¢

s
&

i
;
i
}

120.8

124

-

l{) ody

£

]
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FORM O ML 2 R2
FEH R

Y IEE G @

A o o . JOR O0=F=2h
SUMMARY OF FIZLD & LABORATORY TESTS D57 =2
LA 0BT =2

WP L s

? | ; s | ] i | ?
HOLELSamp | SEME ; X RRTIE BTN LIS T NI IEEEE BRI B e
P ' m“ § LEPR X Vo R N TR S Dottt WEinH ! REMARKS
t R AR FEED E Preg w1 4 : ; tod
SR S s ) - R o] %
i ¥ . P ’ 1 . H
! ! ! } 1 j : ; : |
fa e N + % ¢ g : : . 3
FLlA (Ol P ell graded anguisr graved. Y N B E - | - ‘ -
i H ;
Lo o ?, ! ! | |
G peell graded angular grever sdtioa ! ! ; ! ;
N , ;. 3 oy : ! : , !
‘ D little of wet sandy cohesive silt. . 23 T - -
| : : : : ] | 3
. i . . i : : : H i }
153 [ Drowing sravelly clay-silt. Yo R - -
% i . 1 ? |
. Voo x oy " , ! ]
e CLLAET brown meitled silty cley witho ; ! : ! !
: -2 VLAY Ab k200 - -
| U |
o . AV B , , R : : !
85 | 25 edh .50 Wal. graded angular graves with : : i i i
* matrin of brown sandy clay. I : ST - -
56 30030050 Well graded, amgular gravel with oo i i i 3 i
H 5 x N 5 4 ‘ ¢ H
| Da omatrix of wel preoglisn orown i ! ‘ i : !
i . P - b e 5 H i i
w | | siily clay. 2 Te L - i -
j i i ‘ i i : ! !
P57 135%L36.50 | V. stiff green cohesive silt Coh2 0 lbae 2k FUNE - - i
! ; - ; : : '
! i I Laminatsd {anale). : : 5 ! i )
G IR RO AT WL L ! ; i ! ;
§ f H i 3 ) 4 i 5 ; i
; i % Firm grey sandy clay with con- ‘ | | ; ]
! | : siderable gquantity of angular ! i : ! !
! H . ) - AP ; i
E l aravel. o829 - - - -
. s ] : ' §
i S o : : 1 E ? !
159 LRS! =46 5? SEiff darg grey clay with a few ; ; ! l
! ? random stones. 2% 18,7 175 QT8 - -
: § ‘ ; i i |
Pagon b PR . . ) . y ) § :
%blu s 505157 Very stilf, darg grey, siliy, clay ! i ! § ;
; ; ! with many pieces of nealum gravel : i ; ;
i sistributed throush it. 12 ilﬁ,i 115.2 126,310 - -
| ; ; i :
; ; i i !
; ROLL f)a) Gte fﬂf L5 Shgle, i - - 2 - . - -
g ‘ | ! i
: RGL o - -1 - U -
i I i
i H ¥ 1
! HCLA 5902 wbis ! u - - ; - - - -
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1 . . - ) - R JOB &QJ;:;A__ I
- SUMMARY OF FIELD & LABORATORY TESTS
4
i Fooencd §
HOLELsape SAMPLE POPERLUN ] OMOIST IP RS0t LIQUID L sHTAR st
Ko NE CEPTH MATERIAL DESCRPLION PR ;, CORD D 1AM T LIMIT {aTRENGTH] wEIGHT REMARKS
; A3 FEET: E“ W ! B ot
! s
; 3 i P
bl ‘ | :
110 18l tht=5.50 Yery stifr, rea clay sni green silt, i
* “ § : B!
: laminated \both snale). ;70 - - - - -
| | !
s 34 pdt-den? Hard red ciay ishale). S T 8 o 2hh AOL8 - -
H z 1
33 l2t-13.10 Hard red {elay) shade. ! L3 13,7 - - - -
T |
54 ilet-17t Hard green laminated silt (shale/ | i | :
P silt stone,. I 148 }11, 3.0 1 37.30 - ! -
| | o |
§ Sanples 5 8 ¢ i Do nob exist. [ : i
.3 i
i !
¥ oy 5 : ~ o s . ! .
7 RBOP-20.8¢ Very stiff green laminated silt ! , !
, (shalessily stone). ,*Ll‘} ~7.5M13.9 (248 1;5»11 - -
v ; | ! : i
R L 25129 Shale i - I j - i " E - -
i
! !
HOG | A9 -31. ¢ u - - - - ; - -
ROLG 36.84-41.8¢ i - P -l e - - %
i v
! :
RCLL 4L.87 50,87 " - R T -
i
' 5 denotes aplit epoon sample ;
7" shelby tube saaple !
M §
c v casing sample i
G " grab sample ;
G rocs core 1
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GEOQCRES Mo,

Memo .o _r, BE.D, Fol3llian, Zute Qetohar 24th, 1961,
Jlzad Desizn Insineer, Subject_Huy, #4103, WP, 140-57-2
1P Soils Design. Report

e -

Je a mi ng the Soils Design Report and the Soils
rofile for this project. We are also including a copy of
received from Fr. Nixon dated September 15, 1961 which
rin o our atvtention a number of key points that must be consid-
ered. Our reply dated October 23, 1961 is also attached.

This is an extremely difficult project. It is not a
s1 orward job and the design will likely be tailored Lo
b job conditions as the pre-engincering progresses., It will
th € be necessary for the Department (Soils and Design Section)
to work closely with the Consulvants and to make decisions relative
to drainags, cross-sections ete. from time to time.

I would suggest that the Consultants review the soils
repsert and if they have any querries which cannot be resolved with
dr. Schonfeld our Svils Engineer, then a meeting should be arranged

9,

with them.
‘he highlights of this project are:

1. The sub-drainage requirements if any.

2. The variable cross-sections in cuts and fills to take
into azcount the variable rock types encountered.

3. The recommendation to crush and stockpile the sound
top rock for subsequent granular base course purposes,

AR/bc A S A R
c.é.w.A. Clarke S A /U/VEL?

H,A, Tregaskes 4//

T.C., Mui s

J.C. i A, Rutka,

H.&, laterials & Research Engineer.

.0

G.C

S




£ Subwav
cast of lohawk Road,

£ Ty
Send A

Soile Yo, LO3E-ZT
COUTDZAL DATA:
The croject is locased in the Township of Ancaster,

rtworth. It is the sixth Chcdolre Expressway project
he Q.E.W., the preceding ores (going from east to west)
being W.P.'3 §3-58-1; 93-55-2, 231-58-1 to 3, and 140-57-1. Ad-

joining the west limits of this project is UWP136-57. Soils

Design Criteria have not yet been finalized, but it
is the present understanding that 3 ascending and 3 descending
lenes will be constructed, and that the median will be 22' wide.
Maximum grades will be 3% up, and 5% down. Proposed shoulder
widths are 10' outside, and 3' at median.

No structures; other than culverts, occur on this
portion of the Chedoke Expressway. There is no interchange
with other roads, and the only intersecting existing road (Filman
Rozd) will be closed,

TOPOGRAPHY :

'XAta.a

The east end of the project lies at the foot of the
ara bscacspment, in gently rolling terrain. The projected

line clizbs up the steep, wooded and bouldery slopes of the es-




carcrment. -u L& Intersectcd o many deeply eroded creeks con-

P G o st T o b e tn o v
G INANE SLLI0NEL BUTCEnS. il IR
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dved on e nilly, wooded top of the escarpment.

-ne rocls of tho Llagarc scarpment, on the slope of
PO [ P, BL » S 3 B
ccated, &are ssdimesntary depesits of the

T A s R <~ PR ) - D - - e T a 4
wLourlan and Urdovician eras. The cscarpment follows the line

uelph, Eramosa, etc.) ad-

o £ g e o P B . s o P e (
et which hard limestone formations

The escarpment owes its

rantial erosion of these

his region underwent glaciation, with the ice sheet

cdvaneing towards the escarpment face, pressing against and over-
he clay till of the slopes was deposited during this

period. In the course of the following intermittent rebtreats

advances of the ice front, the low area at the toe of the

¢scarpment was temporarily inundated and caused the deposition

in water of one or two clay to sandy clay strata. The presence
nfirmed by borings, prevented the adopt-

ilon of & balanced cut and fill alignment of this project. The

1 on top of the escarpment edge, having been deposited

1
above inundation level, is consistently denser.

A table of rock formations is contained in the report

of this project carried out by

.

wonting Tochnical and Exploration Services Ltd. The reck forma-
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e difficult terrain and the bouadery talus mater-
121 of 20° to 509 escarpment slopes did not pernitc the use of

power augers over most of ths sroject area, The estimated costs

Other methods of soils investigation in these con-
¢ivions hzd to be explored, and Hunting Technical and Explora-
«iom Services Limited were instructed to carry out a seismic
investigation on a trial scctlon, hatween Station 553£ and 566£;
fay, 1958, and Huntings' "Report

This work was carried oud in

on Ssismic Depth to Bedroek Determination of a Highway Location

1955, For this investigation, it was proposed tO cbtain bed-
rock determinations along cross sections 1007 apard, extending
100t to the left and 100! to the right of centreline, with
depth determinations at both ends and in the centre. However,
because of topographical difficulties, only a centre line
bedrock determination at 100" intervals plus 3 full cross
s.ctions were obtained. The conclusion drawn from this pre-

-

lizminary investigation was that the thickness of overburden,

in the order of
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eatre lime). ‘herever possible, 4 depth

ie: one sach a¢ both ends of the cross

centre, and two at the centre line

. e, g ! o o o,
dirested wouards “ne results of the melsmie

survey vere presenved im the form of cross sections on which

Alzo shown on the cross sections are the various besdrock and

x

overburden velocities which reflect the relative danzities of

This inv. on eappeared to be well-planned

-

report well-prasented, and it seerzd at that

-

was knovn about the bedrock elevation of this

e

to make 2 start on the desizn.

he stability of the talus overburden under the pro-

posed erhenkments on

tween stations

Y
st e

cocarpment slope.
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rorth of the centreline, i.e, below the centreliine.
ing conclusions were drawn:d
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5ility problem presented 3iself between stations 547

oo,
o
it
=
o
w
¢t
jakd
A3

and 552,

(b} 20! to 40" high berms were suggested at stations 587 to 568
and 571 to 575.

(¢} The soft clav layver to be sub-excavated between station 576
and 599.

{d} Cut slopes in rock to be 1% vertical to 1 horizontal at
which slope some rock fall could still be expected, and a
10" wide shelf at the toe of the rcck cut was called for.
In the course of excavation, even a 12:1 slope may, in
places, be considered not safe enough, in which case a rock
filled bin wall, to support the lower portion, was suggested.

{e} Opening of further test pits in order to better substantiate
these recommendations, since the results of the 9 shallow
test pits were not consistent.

Following up the above report, 3 more test pits were
excavated. These showed overburden depths exceeding by a very
great margin those indicated by Huntings' report., Dr, Golder,
in a letter dated June 30, 1960, suggested that for the compila-
tion of bill quantities, the overburden quantities bascd con the

smic investigation should be increased by 50% ar’ the result-

[63]
&
ot

e

‘nz cuantities should be stated as £ 50%. He also proposed

b

i

fte
(43

cé¢divional boreholes belcw the high embankments, 1007 to 200!

s

i3

part, Furthermore, the excavation of trenches was recommendad

i,l-

n order to closely examine the overburden and to decide whether

it had to be removed.
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Trigl Shafts A and B ed advember, LYOU, LE & LUaswumig -

~om e centreline, and excavated down to bedrock.
301 and 50! deep, respectively. Basically, three layer. were
ound to be present in each shaft, viz: talus over glacial clay

over bedrock. The talus behaves as a frictional material.

strength of the glacial clay is variable and a 1. 7er limiv of
1000 p.s.f. was taken for the purpose of stability analysis,

Tre conclusions of the report were: PHeight of embankment £3111
©o e limited to 307, and even at this height there is a small
chance of local failures; if feailures occur, they can be remet-
ied by buttressing.”™
The discrepancies between the cverburden depth arrived
at seismically and the depths ascertained by trial pits were fur-

tner confirmed by a series of coredrill borings carric? out after

(]

cmpleticn of the two trial shafts. Drillings were carried out
in 22 new locations. Only the logs of boreholes on the slope

ove centreline resemble the seismic depths (average 15' drilled

{E?

cainst 8' seismic). Below the centreline, the drilled depth

{EJ

averaged 39Y, against 2 seismic average of 7', a very serious
discrepancy.

The cost of a boring scheme that would provide
¢irectly-proven cross sectional rock elevations for the prepara-
ion of accurate bill quantities for overburden and rock was

Ll
-

he alternative &ppesayr to be an atbempt &t
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Decew { Dolomite)

Rochester { Shale)

FIG.7: Highway 20 at Stoney Creek.

East Face Excevaied in J83%
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Ciinton (Limestone)

Thorold {Sandstone)

FIC.S: Hichwrey 20 at Stoney Creek.
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NATURAL ROCK EXPOSURES

Rochester {Shaig)

X RN S Clinton {Limestone]
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FiG.18: Rock £xposure North of 3Station 5611
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