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i e L DEPARTMENT OF MIGHWAYS
@ HEELE ST, - suGuway io ONTAR o PASLIAMENT BUILDINGE,
TOROKIG, ONTARIG. DEFARTMENT 0F dicHwars TORGHTN 2. ONTARIO, .

Bridge Division,
December 8th, 1960,

MEMORANDUM T0O:

Mr. L.G. Sodermsan,

Principal Soils & Foundations Engineer,
Hoom 107,

Downsview, Ontario,

Re: W.P, 175-60 .
, Lancaster Twp. Br. #15
Hey. 401 at ®,A., between
a Lots 1 & 2, Come. I,
lanzaater Twp., Dist, 9

BEnclosed Pind one eapy of theprelmmvg plan for
the above structure. k | B

The designer appears toc have complied with the
reguirements of the foundation report but we would -

appreciate any comments you wish to make.

J.B, Curtis,
JBC/ ek Bridge Location Engineer.
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M, G. ACRES & COMPANY LIMITED
ABMSLILIT NG BRI E e
MNIAGARA FALLS

LADATIA

N OYGUR RAPLY REREH TR T

[t 892

October 6, 1960

Untaric Department of Highwavs,
Materials and Ressarch Section,
Parliament Buildir=s,

Toronte 2, Ontari

Abtention: Mr. A. Hutks,
sf¥aterials and Research Fnzineer,

Gentlemen: Cntario Department of Eighways
Proposed Crossing, Highway H0L
ai Rosd Allowance Betwesn Lots
1 and 2, Concession 1, Township
of Lancaster, District No. 9
WP 17560

Enclosed with this letier are ten final
of the above-mentioned report. Thres pre~
2ry copies of the report on this project were
T to you on Seplember 12, 1960. It was necessary

this preliminary rsport to be issued without my

I3
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DD b0
?% P
7;}
v

Pl

OB R G

:pproval because I was unaveidably absent from this
ffice. S

Mr. L.G, Sodersan of your staff, in a
telephone conversation with Me. T.C. Kenney of our
Company, enquired aboul the possibility of changing
the construction procedure which had beer recommendsd
in the preliminary report on this project. In answer
te this enquiry, the section on "Construetion Problems®

. s
in the final report has been exisnded to cover this

possibility.
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Re: Structure sites involving

Marine clays. District #3

I belisve that the Materials % Rerearch Rection
would also like to instrument any {ills of significant
size in the 3utherland Cresl ares.

Would you xindly clarify these points,

FBC om J. B. Curtis.
Bridge Locatlion Engineer




ON‘E Ame:z
DEPARTHENT OF HIGHWAYS

Memo tolr. L. G. Soderman, Date February 10, 1061,
Principal Foundations Ensr. Subjectfe: Structure sites
From N. D. Smith involving marine clays.

Further to my memorandum cf Jamuary 30, 1961, I
would point cun that further informaticn from uh& DYiﬁ
(ffice shows no problems would be anticipated for 115 SQ,

-

e ,y;«iv

Haya. £01, Wesley Creek, since the c*a&sing at the aﬁgabent :
Westiey Point Hd. has been changed Lo an un@erpass. John wurtla
also pointed out that the embankment stability and settiement
- ;

roblems at WE78-59, Hwy. 401, Rd. to St. Andrews, is not

immediately adjacent to the structure, but is slightly to nhe
Easta.

John Curtis alsoc referred to an agreement bDelueen
er

himself and Tony concerning the struciu on the farp B «&uss,:‘
WP274~6C and 275-60. Howeve i, from the Program
Section, that these bave bee leted from the /nﬂmgr&mme'
for the present time at leas 4o not have to be
considered at this time.

John mentioned possible verbal committments to instru-
ment the fills for the following Projects: :
WPL08-59, Hwy. 401, Hwy. 34 Interchange,
Reported by H. G. Acres: recommended buliding fills 1 year
d

shriorhure

L;u,d- fr’g & oo




Wrl03-59, Hwy. 401, Cornwall Twp., '
Repurme by Hacey, Maclallum; recommended berms.
According to the Program Section, the contract for the E
approach grading will be awarded ﬁav*iﬁ 1961 apoprox., and thﬂ
structure sometime in 1962 or 1963.

WFP106~5G, Hwy. 401, Charlottenberz Twp.,

ﬁeported by H. G. Acres; recommended building approaches
1 vear in advance. This project is not scheduled until at

least 1504,

Finally, we would draw your attention to the fact that, of
the Brwﬁ%cts for which a definite recommendation for 1nvzrhmenta~
tion has been made, WP178-60 is scheduled for award in 1962 or
1563, and WP173-60 is not scheduled for award until 1964 or

X
later.

e )
N. D. Smith o
Soils & HMaterials Flanning Supervisor

NDE ¥ EE

CoCa J. Curtis
G. Wrong
Jeo E. Gruspier
¥. Do Smith
Files




Memeo tol

Q)%“!ﬁﬁm
RTMENT OF HIGHWAYS

ER,

Date _January 30, 1961,

- -
S H P K Foosty b .64
B e e wre wOOSTMAT *

Subject Re: Structure sites

From  Materials & Research. involving marvine clavs.
& revisw of the propossd structure projects in
Ottewe Listrict nes showvn only wwoe projects for which a
definite recommendation for instrumentstion has been made.
These are:
4.P.175-60, Hwy. LOL, Ré. 4llce., Twp. of Lancaster.
Investigated by Acres and repertec in July 1960,
W.P.178-6C, Bwy. 301, ﬁd. 41lice., Twp. ol Lancaster.
Investigated by Racey, MacCallum and reported
June 28, 1950.
In zddition, some instrumentation has appsrently
been carried out at the fﬁﬁmadkﬁg site:
H.P.114-39) Huy. &01, C.P.R., E. of Cornwall
Cont. 60-103 ) Investigated by Geocon and Ir. Golder
Finally, the reports Ifor the following ;rﬁgefmm
indicate high settlements, in most casses a recommendation
is made for stage construction, and in one case a surcharge
was rscomuended: .

« Cornwall TwWpe

on Maren 16, 1960.
cont’d /2 ...



HoPeld=59, Hwy. 401, Hwy. 34 Interchan g N
Heparted by He G. Acres in July, 1900.
Suild fi11 1 wewr in azdvance.

E,le&MM¢§$ Hwy. LUL, Interchange, Charlottenberg Twp.
Reported by F. G. feres in August 1960,
Build £ill in advance.

Bd, Allce., Twup. of Lancaster.

Sy al?é"“%@ 3 ﬁ“”’"‘? » f»?«»@; 3

Heported by Asscciatved Geotechnical on Aug. 1960

& Kov. £5, 1850,

Regquires berms,and build fill first, then structure.
WeFP.274-60, Hwy. 17, C.N.B., Carp By-Fsss

’ » g
“ﬂp&r%@m by He G. Aeres in Hov. 19560.

Build il 1 vewr in advance.
WL.F.275-50, Hwy. 17, Carp
fody

%e u*t@a by H. G. 4 in Nowv. 1980,
uild £411 1 wvear in advance.

ted by Z. M. Pevo om Feb. 10, 1058,
Nt

The foregoling ere, %o the best of our knowledge, the

iC g &re,
only additional projects in this area, where ins trumentutzﬁn
could be regquired. Should you be aware of any others, we ,
would appreciate thess being brought to our attention, in order
that we might adce these to our record.
NDS/tt g Planning Lapv
CeCo urtis

£ gy 3 o +
Cruspier




HeGe ACRES & CURPANY LIMITED, (ONSULTING INGIMEERS, NIACERA"FALL.

ONTARTO DEP&ET%E%T{QF PIGHWAYS
Toronte, Ontario

on

FOUNDATION CONDITIONS

PROPUSED CROSSING
HIGHWAY 401 AND ROAD ALIOWANCE
BETWEEN LOTS 1 AND 2, CONCESSION 1,
TOWNSHIFP OF LANCASTER, DISTRICT NG. 9
WP 175-60

H.G. ACRE3 & COMPANY LIMITED
Consulting Engineers
Niagars Falls, Canada July, 1960

‘
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ONTARIO DEPARTMENT OF HIGHWAYS
_Toronto, Ontario

Qn

FPOQUNDATION CONDITIONS

PROPOSED CROSSING
HICHWAY 401 AND ROAD ALLUWANCE
BETWEEN LOTS 1 AND 2, CONCESSION 1,
TOWNSHIP OF LQNCMSTEﬁ DISTRICT NO. 9
WP 175»69
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QNTAF "0 DEPARTHMENT OF HIGEWAYS
Toropnto, Ontario

REPORT
on

FOUNDATION CONDITIONS

PROPOBED CROSSING
HIGHWAY 401 AND ROAD ALLOWANCE
BHMMEEW LOTS 1 AXD 2, COHCESSION 1,
TOWNSHIP OF LANCASTER, DISTRICT NOG. 9
WP l?%né@

Introduction

This report contains the results of an 1n~k~
vestigation inte the foundation conditions at the pro-
posed crossing of Highway 401 and the Rpad ﬁiigwance «f

between Lots 1 and 2, Concession 1, in Lancaster‘fﬁwh;f

1

ship. At the Department's request, soil ex§10ratioﬁs;?
were carried out by H.G. Zeres & Company Limited ta'yz
determine the foundation conditions for a bridge stygﬁiurej
and its approach embankments to carry the road allowance
over Highway 40l. A plan of the site is shown on Plate I.
The F.Z. Johnston Drilling Company Limited per-
formed the drilling and soil sampling operations under

the supervision of Mr. J.4i, MacLeod of H.G. Acres &
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H
N
i

Company Limited. The field work commenced on June 2?5 ‘
1960, and was completed on July 6, 1960. L&baratary : ‘
testing of the soil samples was completed in ﬂngu§% ;j
1960.

The results of the field and laboratory wgrxf
are presented in this repcrt tcgether with our con-

clusions and recommendations.

Ceclogy of the Site

LN

site of the proposed crossing is in a 3
flat lowlaad plain which extends about eight miles ,;b?aéze:‘ :
from the north shore of the 5t. Lawrence River. The

area is underiain by limestone bedrock at an uﬁdetermamed
deptin. During glacial times the bedrock surface was
coversd with a variable thickness of till which iSnéDm% |
posed mainly of sand and gravel with many large umulﬁers.
After the glaciers retreated, the area was 1nmndatedﬁhy 
the Chawmplain Sea and, in this marine enviranment?,tﬁe‘
till was buried beneath deposits of fine sand. silt

and clay. Subsequent uplift has resulted in the present
non-marine environment. Weathering and desicecation have

developed a stiff crust about ten feet thick on the
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.

Bxoploratory Work

Two diameond drills wers used for the ex@i@ra~
icn work. In the marine deposits. the wash h@?l;g

method was employed ard BX casing was used to advamca

the holes. Two-inch dizmeter Shelby tube samples were
taken, gemerally at six-foot tervals. Where possible,

elevation of the bottom of the Shelby tube samﬁlesﬁ‘
immediately after the samples were removed.

When the i1l was encountered, staﬁdardfgénEtra}
tion tests were performed and the split-spoon swngigs |
retained. when boulders were encountered, the Bﬁ(éésing

could not be advanced. Holes Ko. 892-1 and Ho. 892-%

end drilling tnrough a succession

jng
o
}m!
45
[65]
=
45
L]
[}
n
W
o
k=
%:5
;:za
£,
o
%

e they reached boulders or when

the casing could not be advanced in the de ense till

witrout causing damage to it.
A total of five holes were drilled and sarm led
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Site Conditions and Soil Properiies

The site investigated lies in s flat 1cw1éﬁaikj
plain, the general ground surface elevation af‘whiéhfj  
is approximately 162 feet. The land is used m@stly f@?]
pasture or is brush covered. It is poorly ﬁf&iﬂ@ﬁ‘wiﬁﬁi
only a few open ditches to carry away the surface waﬁeﬁ;'

The materials encountered in the ﬂxplﬂ?%@ﬁfjf:
holes are described in the attached drilling ?8@0?@&5;  
Plates IT to ¥I, inclusive. The soil conditions a?@j:L :
guite uniform in the horizontal direction exa@@ﬁ‘faff Q_‘

the variable surface of the till layer.

{2) - Clay Crust - This is the stiff, weatheréﬁ?  j
and desiccated crust of marine clay. The crust cmn~vf  '
stitutes a horizontal layer about 10 feet thiﬁk“with,éi‘ﬂ
gradual transition to the underlying clay deposit. E

iithin this 10-foot layer, the soil has the =
5 T

following average properties:
Liguid limit = 60 per cent
Plastic limit = 29 per cent
Water contelt = 53 per cent

ned because the soil was too
to faill by this means. The natural undrained

shear strengths determined from laboratory compression
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natural undrazined shear sirengths were

measured by field vane tests and by laboratory com=-
pression tests. It was found that the compression -
test resulis generally combined low strengths and high

vailues of Tailure strain as shown on Plate XIII, whereas

e oo

it is known that this type of clay, if undisturbed,

should fail at very low values of strain. Therefore,

failure s'rains are indicative of sample disﬁurbaﬁaé;;
The tests in which failure occurred a2t strains Gf]éft@‘

3 per cent indicate relatively undisturbed samples, aﬁd
in these cases the shear strengths obtained agree ¢1@5§ly

with the vane test results. The averagze natural un-

strength cbtained from the vane tests is

glevaticn 132 feet and 129 feet along with lowser water

i

ontents indicate the stiffer ecrust of the lowver marine




HoG. Arees & DowpaNy LispTen,

NSULTING ENGInNEERs

- -

The results of the laboratory tests are gumma
rized in Appendix B and shown graphically on Phateﬁ X111~f’
andg ZIV. The results of the field vane tests are akmma~~

rized in Appendix C and are shown graphically on Hlaﬁe

The mawimom sensitivity of this clay l@dzcaﬁed

by the field vane tests is 7.8, but experience has sﬁwwm
that sensitivities wmeasured by this method are aen@raily

chan those measured in the laboratory. ﬁhf@rtunatelg,

winen remoulded in the laboratory, the soil was too smft]

to test witn the available eguipment and, for this
reason, the sensitivity could not be determin @&;7.iﬁ'ifx
has been suggested, however, that the seﬁs$t1v1ty Qf

this material exceeds 100(1}, f7f7 
Consclidation tesis were run on this clé,yi d
its overlying crust. The %p-e" curves are presented Nf
on Plates VII to XII. From these data it can be de&aééd
that the clay has sxperisnced some overconsolidation .

below the crust. The curves for the clay have the ghapse

3 T e o 2
(1 Eden, W.J. and Crawford, C.B. "Geotechnicsal
Properties of Leda Clay in the Ottawa Area®
Proe. 4th International Conference on Soil
Mechanics, Vol I (1957}, p.p. 22-27
3 Y. &
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mated, and the results summparized on Plate XIV. ﬁamﬁla

disturbance raduces the valus of apparent preconsclida-

disturbed, the es

are probably low.

el - 8ilt - A& layer of silt 5-1/2 feet thick was

encountered beneath the clay in hole Ne. 802-%, Since
it was not observed in the other borings, it probably

a lower value of ratural undrained shear strength than

g

}ué

in the clay. It is belisved, howesver, that this is

indicative of high water pressures transmitted from the
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clay would be about 350 psf. The field vane tests alone
vould Justify a value of 680 psf. Thiz discrepancy is
appraciable, bul i view ~f the sample disturbance,
wihich has alroxdy been discussed, 1t is considered that

the best sstim  » of the in siitu undrained shear atr@mgtﬁ‘ff

e=

of the clay is gzivern i; *he field vane tests. In esti-

si

f:b
’“',S
433
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? of
&
i

[}

€Y

o
by

6]

(o8
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to the crust of the first marine

deposit which is .- zbout Tour feet thick and would

contribute very . ‘%.e to the stability of the smbank-

A marine clay of such very high sensitivity
would be expected to fail at strainc less than one per '  ff’?f;ﬁ
cent with large strength reductions at larger strains.
Since nc¢ samples failed in this range, the in situ

o B e e 1 B [ 4
failure strain has besr es.imsted at 0.7 per cant.

S—— FS Ny D e e - : v
n summary, the Iliziting values of the natural
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Meximm

Minimum  8& “5@ psf

'u;u’y”ﬁ'

£{ii) ~ Shear Strength of the Crust jf he

natural undrained shesr strength of the crust an tb
bagls of labaratorv cowprsssion tests is approxlmase
2,000 psf. Howzver, this strength can be dcvslaped,
enly at strains of about two per cent, Th&refare,‘
the time this she. - strength could be mmbllizedk

the failure surface in thae svust the shegr streﬁ th

of the underlying ssns.iive cl yfwaald be.redn*ed,ta
much less than its maxisum value, ch s*rgxn mf O
per cent along the failure surfaﬁectha strenvth thati

could be developed in the cvust waui& be 1. i@@,psfa

}'J

For a lower limit, a minimum éalﬂe of qhear’sﬂrength
for the crust would be the same as that far the anﬁe
lying clay. Y

In summary, the limiting values 0f the natﬁrél
undrained shear strength of the crust are:

Maximm

2,000 psf
Minimmm

550 to 680 pst

i

CHE

and the best estimate for Sy for use in the stability

analyses would be about 1,300 psf.
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it} - Eheonr Stroneth of Embanksmont - A% 0.7

per cent strain, the shear strength developed in the
ccmpacted i1l of the ewbankment will probably be very
small and, therefore, it is assumed to be zero in the
calceulstions.

(iv} - Factor of Safcivy -~ The wminimum depth of

the clay layer is 32 feet and the maximum depth is
4+ feet. Using the maximum depth in the analyses, the
minimim factors of safely are obtained.

The factors of safely have bsen caleculated
for embankments with 2:1 and 3:1 side slopes and varying
widths of berms to demonstrate the effect of the

geometry of the embankment.

g4

Plates XV and XVI give 2 summa:: -7 the faetmrs 
of safety for all combinations of the va.iables. On the
hasis of our "best sstimate" values, an embankment with
231 side siopes will have a factor of safety of 1.k2.

It is consiaered that this factor of safety, with the
choice of variables involved, is satisfactory.

Bridge Piers - One metnod of supporting the

oridge would be with spread footings, the bases of
hich would be at 2 depth of about six feet. The
average naturael undrzined shesr strength of the founda-

Ticn soil is approximetely 68( 1sf, and using a factor
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T safety of three azainst ulitimete failure and a one-
toird reduction for eccentric loading, the maximum
allowable uniform boaring pressurs would be abont 960
psf. Assuming a bridge pler loazd of 30 kips per

wot length of pier, the footing would bave the 1m§r£ct*cal

The alternative toc footings for the support of
the bridge piers is bearing piles driven to refusal in
the coarse till underlying the marine clay. However,
due to the high sensitivity of the clay, 2 non-

displacement type pile should be used In this cate %amgﬁ,‘

twe types of cast-in-place conerets piles. as well as

steel H-piles,are avallsble.

reguire 2 steel casing. In one type, a casing is

}-:.Ja
[45]
[
ﬁ} 4
<
5
&
oD
Lo
13
B
s
ok

he soil cleaned out of the casing
simultanecusly. In the other type, ths casinz is

driven open ended and cleaned out subsequent to com-
pletion cf driving If the latter type was used at this
site, it would be necessary to clean out the casing when
it had been advanced through the crust in order to pre-
cm plugring the end of the casing and

T
thereby cause full displacement of the sensitive clay.




Such a pile

hele through the ecrust prior to driving the sasing;
possibility of hydrostatic pressure in a continuous
aguifer in the sand and gravel till might result in a
blowout in the bottom of the hole if cither of these
preceding types was used. In order to provent guehi”
blowout, the holes would have to be kept full of wate

and the concrste placed under water. ‘Suah a method

aivays carrie

ditions at the hottom of the pile durxmg ‘the aancré in

operation.

their installation and performance wouid not be affe

adversely by the existing greund water candlﬁlons.,“

would be 4iff

the sand and

use of stesl bearin

rest on large
to refusal in
capacities of
markedly. It
capacities of

to load test

might best be placed hy;dfiiling'&ngunéas

eel H-piles are n@nmdlsplacement allesy*

s with it some doubt concernlng th@ c@n

icult, however, to ﬁevelop a pile loaﬁ_ﬁn

gravel till which woaldial}aw,an~*ffik

=

]

e
i.—.h
bord
i
L2
<

Sonme plles mlght c’me
boulders, whereas others would be drlve,
the sand and gravel till. Therefaré§~£he
adjacent piles wonld probably vary
is impossible to prediect accurately thefﬁ
these piles and it would be unecon@ﬁicalf  }§;

even a few of them. However, H-piles
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driven te a refusal of one-quarter inch per blow with
a 15,000-foot pound hammer could develop a working
capacity of approximately 50 tons

(b} ~ Settlement

The settlement of the embankment and of the
end abutments of the bridge will be governed primarily
by the embaniment loading. The loadinz conditions
which have been assumed zre shown on Plate ¥VII. The
congolidation charscteristics of the clay are ziven on

Plites VII to XII, 2nd the apparont preconsolidation
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Pilate XIV. The valus of
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R
et
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D
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t
sguare foot. The calculated settlements are shown on
Plate XVII, and it can be seen that they are very large.

The most iamportant factors contributing to these large

settlements are the apparent preconsolidation Preg-
sures and the initial steep portioms of the ¥p-a”

reducticns in the apparent preconsolidation pressures.

[
g
[0
e}
0]
by
&)
b
[¢]
St
[
4y
%)
o
m
o]
4
I
[e]
[}
i
{n
Q
Pt
e
[43
w
ot
'w}
Q
P
P'
ew )
]
(o]
i
m
ﬁ&
0]
5“5

¢ higher

a



Halh ACRES & LOKPARY LIRITED, LOMSULTING CHCINEERS, NIAGARA mt{s@“faﬂ

- 17 -

the calculated scttlements would be much lower. For
this reason, the caleulated settlements sre considered

to be too large, and may not even be of the right order

Nevertheless, the worst condition whiech will

result guc to setilement will be the differentinl

his is noi necessary to cnsure stability of the em-
bankment. The increase in foundation stress due to the h

is offset by the greater bearing capa-

Bgcause of the low factor of safety of the
embankment against 2 boaring capscity failure, and

because of the high sensitivity of the Toundatinon soily,
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commonly preceded by the gradual heave of broad belts
b o =
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Laterrl pressure may be developed on the
bearing piles during and after placement of the em-
bankment due to shear and consclidaticn strains in thé&kg
clay. Such conditions could bhe detected by obhserva-~

& i
LLONE 0

1w

ny movements of the piles.

9’";

it should be conszidered that the con-
struction of the embankment would create a condition
of imminent failure, then ithe embankment should be
constructed first. In this case an embankment failure
would net result in the loss of the bridsze fmetimgs~am& f

piles. However, tc be consistent with this reasoning,

ot

ire muist be allowed for consolidation of the foundae

tion soils to take plac

(?5‘

with the resultant increase
in faector of safety before the piles are driven. If

-3

this is not done, the driving of the piles might

(a2} - From the driliing work done at the site, the
1 profile was found to consist of z surface
deposit of marine clay varying in depth from 32 to bk
lay has a horigzontal surface crust approxi-
mately 10 feet thick. Beneath the marine clay is a

ceoarse . granular till containing many large boulders,
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the irregular surface of which causes the variations

in the thickness of the clay layer. :

(b} - The propertiss of the foundztion soils are

{¢) - The 25-focot high enbankment, with a2 crest
width of 50 feet and with twe to one side slopes, can
safely be supported on the undisturbed foundation soils
provided two to one slopes are maintained on the end of
the eubaniment as well as the sides. The caleculated ‘
settlement of the esbankment is very large, but aetu&1  

sgttlements will probably be muoch smelle

*‘ﬁ

{@} - The bridge should be supported by bearing
piles of a non-displacement type. Steel H-piles fall

vithin this category and their u

k.

Y
[4)]

would eliminate any:

ground water problem that might b

Py

i

encountered with

other possible pile iypes.

(e} - The construction procedurs is important. The

Ht
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"
{4
oy
]
o
ot
3
oy
)
B
K
o
3
t
@
i
O
]
o
o]
}vy‘
m
o
@
o]
)

of the enbank-~
ment and observatlons should be made to detect any

movements while plscing the embankment.

Decompendstions

The embankment can be consiructed with two
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It is recommended that the bridge structure

be supported ocn non-displacement bearing piles. Steel

E-piles are the most suitable type at this particular

site, and these could be driven into the till to develop
x & capacity of approximately 50 tons per pile.
The piles should be driven before placement of

the ambankment.
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APPENIAE A

Prozram of Work

ERGATA Ta

June 27, 1960 Diamond drill Ne. 1 arrived at
the site. BHole Hp., 992-1 was
commenced.

un~ 28, 1%60 Diamond drill FNo. 2 arrived at
the site. Hole No. 892-2 was
compenced.

June 29, 1960 Holes ﬁ@.»§§2wl ad No. 892-2
vere conpleted.

June 30, 1960 Heoles No. #92-4 and No. 892-5
were commenced.

July W, 1960 Hole No. 8%2-5 was completed.

July 5, 1960 Hole No. 892-% was completed and
hole Ho. 3592-3 was commenced.

July 6, 1960 Hole Fo. 892-3 was compleied.

Supmary of Time
Total
Ho. of Length
. Work Type Holes Feet
Modified wash boring .. % on7
Diamond drilling ...... 2 16 i1
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APPENDIX D

Piate I =~ Exploratory Holes, Plan and Section
Flate II -~ Drilling & sort, Hole Yo. Bg2-1
Piate III - Drilling Teport, Hole No. 882-2
Piate IV - Drilling Heport, Eole Ho. 892-3
Piat V - Driiling Raport, Hole No. "32-4%
FLALE Ls}»*—;’.mi@, -_i,pﬂ“ 3 L 8« 7

Plate VI - Jrillivg Report, Hole No. 392-5
¥

Plate VII -~ Conselidation Tost, Hole No. 892-4
Samplce Elevation iﬁéﬁw Feet

Plate VIII - Consolidstion Tesug Hole No. 392-1
Sample Elevation 152.0 Feet

Plate X - Consoclidation Test Hole No. 892-1
Sample Elevation 1542.0 Fset

Plate .l - Consolidation Test, Hole No. 892-4
Sample Elevation 12(.0 Feet

Piate XII - Consclidation Test, Hole No. 892-%
Sample Elevation 122.0 Feoet

Plate XIII - Summary of Drilling and Testing Results -
Laboratory Tasts

Piate XIV -~ Summary of Drilling and Testing Results -
v T3
x ER

Comparison of ALl Tests
Plate XV - Summary of Stability Anal yses for the
fal

Case of an Embankment Without Berms

Piate XVI -~ Summary of St tability Analyses for the
Case of an Embankmant“kltﬁ Berns

Plate XVII ~ TFoundation Settlements due to Embankment
Load
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DEFECTS IN NEGATIVE DUE TO
CONDITION OF ORIGINAL DOCUMENT
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