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WILLIAM A. TROW AND ASSOCIATES YLTD.i
SiTE INVESTIGATIONS

LABORATORY TESTING
SOIL MECHANICS CONSULTATION

1850 JANE ST.,
WESTON, ONT.
CH. 1-4644

Project: J862 July 3, 1962

¥r, A. Rutka,

Materials and Research Engineer,
Department of Highways of Ontario,
Parliamen* Buildings,

Toronto, Ontario

Attention: Mr. A.G. Stermac, P.Fng.

Foundation Investigation
Ogasiwi Creek Crossing
Dalton, Ontario, WP 231-61

Dear Sirs: %;??%? é§€§?

IEnclosed herewith is our report on the foundation conditions
existing under this development road crossing.

The subsoil here is characteristic of the fine grained
deposits comprising the height of land separating the James Bay and
the Lake Superior Watersheds. The soil consists almost entirely of
silt and very fine sand with only very occasional +thin clay partings
or seams.

Aithough not proven, refusal and assumed bedrock lies at
depths ranging from 58 to 78 feet below the creek bed. End-bearing
piles should encounter refusal at these levels. Alternatively, the
bridge can be supporited on friction piles fleoating in the silt and
very fine sand deposits. The estimated safe load for a Class B
fiwbder pile driven to 30 feet below the creek bed is 20 tons; simil-
arly, a 12 inch O.D. cylindrical steel pile should develop a working
loza of 50 tons if stopped at 40 feet. Since the soil is essentially
granular, the amount of settlement under these loads will be very small
and it will occur as load is applied. A pile load test is recommended
in order to confirm these estimates.

Ve hope that the information contained in this report assists
you in the design of this creck crossing.

Yours very truly,

"

9% T row

WAT/go William A. Trow, P.Eng.
Encls.
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WILLIAM A. TROW AND ASSOCIATES I.TD

FOUNDATION INVESTIGATION
OGASIWI CREEK CROSSING
DEVELOPMENT ROAD, DALTON, ONTARIO
WP 231-61

Project and Site

This crossing of the Ogasiwi Cresk comprises one portion of
the development road between Hwy. 101 and Missanabie. It lies about
& mile to the west of Dalton, Ontario, a small railway stop some 40
miles northwest of Chapleau.

It is proposed to straighten the course of the creek at this
crossing location. The bridge will be located immediately to the
south of the existing stream, PFoundation conditions permitting, a
trestle~type structure is proposed for this site.

The terrain in this area is comparatively flat, although a
iarge outcrop of rock rises, in the form of a steep hill, about 200
feet east of the railway and 600 to 800 feet north of Dalton Station.
The bedrock surface must fall sherply below the ground surface, since
no rock was encountered in a well dug to 55 feet in Dalton. IExcept
for the highway clearing, the area is covered with dense bush.

The creek flowed quite swiftly at the time of the investigation
and it probebly was close to its highest level. The depth of the water
was in the order of 6 feet. Some of the higher river banks were
scoured,

Investigation Procedure

The borings of this investigation were performed using con-
ventional wet sampling methods. The holes were cased with BX pipe to
the maximum sampled depth of 80 feet. DBecause of the extremely high
friction resistance on the casing, this was the maximum sampling depth
obtaingble with the light drill equipment used on this project. The
decision to use a light drill was dictated by the necessity to fly to
the various bridge sites in this area and the need to make borings
from o raft.

A total of five sampled borings and six cone penetration tests
were made at this bridge site. ZEach cone was driven at distances
ranging from 4 to 10 feet from the adjacent hole and this test was per-
formed first before the boring was made, Because the subsocil was found
to be quite uniform, a boring was not made at the cone 1 test location.
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e Samples were recovered at 5 foot intervals of depth, or
at greater intervals when it became obvious that no significant
variation existed. They were obtained in the partially disturbed
state using the conventional 2 inch C.D. split spoon which was
driven into the ground under an energy of 350 ft.1bs. per blow.
Attempts were made to recover shelby tube samples of the soil, but
only one undisturbed specimen was recovered. In some instances the
split spoon samples were lost. Vhen this occurred, the soil was
retrieved using a side sampler.

In an effort to establish refusal and probable bedrock levels,
the conditions below the sampling limit were determined either by
driving a cone or by jetting. These refusal levels were compared with
the maximum penetration depths in the adjacent cone penetration tesis.

The locations of the borings and the reference bench mark
are indicated on Dwg. 1.

Subsoil

Descriptions of the soil underlying this site are given on the
borehole logs, Dwgs. 3 to 7 of this report and in the estimated strati-
graphical profile of Dwg. 1. It is seen that the predominant soil types
are stratified very fine sand or silt. Typical gradings of these soils
are presented in Dwg. 8; the finer grading of some of the Samples

‘ probably reflects the presences of a thin layer of clay in the sample.
These materials contain some very thin layers or partings of clay.

In the vicinity of the river bed the silt is extremely ine and
the clay partings are slightly orgaenic. A4t greater depths, however, the
individual grains of the silt can be seen. Upon inspection under a
microscope, they are found to have an oval or cube-like shape with
rounded corners.

At greater depths in the area of holes 5 and 6, the soil becomes
much coarser and is essentially gravel in kole 5 below approximate
elevation 1073 feet. Refusal and assumed bedrock was encountered at
depths ranging from E1 1045 to Bl 1025 feet approximately. As indicated
in the previous section, the drilling machine did not have sufficient
power to penetrate to bedrock or to withdraw the casing after it had been
driven to rock. Consequently, the refusal levels were ostablished by
cone penetration tests.

According to penetration resistance measurements recorded during

sampling, the soil under this sits exists in a loose to medium dense

state only. In view of the high friction resistance exerted on +the

caging and the cone drill rods, however, it is felt that these empirical

indications of relative density are misleading and that the sand and silt

actually are reasonsbly dense. In ordsr to obtain an approximate verific-

ation of this view, certain laboratory tests were performed on represent—

ative samples of these deposits. The results of these tesis are presented
’ in Table 1 and Dwg. 9.
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. An indication of the in-place density was obtained by
making measurements of moisture content and specific gravity.
The wet and dry density can be computed if it is assumed that the
soil is completely saturated. Because the silt and sand had a
relatively low permsability, this assumption is considered to be
valid.

Selzcting conservative values of moisture content and
specific gravity the in-plact snsity was computed to be 103 pecf.
Maximum and minimum density tests also were made and the relabive
densities of three scamples were determined. These computations
show that the relative density of the sand and silt is in the
order of 70 percent, which is equivalent to s dense sand having a
penetration resistance or N value approaching 40 blows per foot.*

A multi~stage triaxial test was performed on a remoulded
specimen of the silt. Unfortunately the placement density was
greater than was estimated for field conditions, even though
attempts were made to place it in a loose siate. The results of
this test are shown on Dwg. 9. The angle of internal friction of
the soil at this density is shown to be 44 degrees. This value is
in agresment with results obtained for the Giles Creek investigation.

Poundations

. In view of the epparently loose condition of the subsoil,
its low resistance to scour and the high level of the water table,

the support of this creek crossing on piles would seem to be the only
rezsonabls foundation schens,

Two alternatives for a pile foundation are available, One
is to use H piles end-besaring on bedrock. The other is %o utilize
displacement friction piles,

Unfortunately, because of the limited capacity of the drill
equipment, it was not possible to confirm the presence of bedrock with
certainty. However; the refusal pattern of cone tests, recorded on
the borehocle plan of Dwg. 1, can reasonably be interpreted as an indic-
ation of the bedrock surface. Assuming this to be the case, the
permissible loading per pile, driven to this terminal surface, should
be equal to its safe structural capacity when considered as a short
column. The pile lengths below the creek bed at the west and east
end of the bridge will range between about 58 and 78 fest respectively.

The alternative foundation scheme is to use friction piles for
the support of the bridge. On the basis of the low penetration resist—
ance measurements, recorded for each boring, this method of support
would seem to be a poor alternative to end-bearing piles. However, it

* "Research on Determining the Density of Sands by Spoon Penetration Testing®

Gibbs & Holtz ~ 4th Int. Conference on Soil Mechanics & Foundation
Engineering, 1957.
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is the opinion of this report that the silt and fine sand underlying
this site are in a much dsnser and more competent condition than is
suggested by these empirical dynamic tests.

It is for this reason that the laboratory testing, described
in the previous section, was carried out. The conclusions resulting
from this testing was that the silt and fine sand exist in a dense
state with a relative density in the order of TO percent. The approx—
imate angle of internal friciion of the silt was 44 degrees.

The confirmation of a high relative density for this found-
ation material is considered to be important, since a soil in this
dense state will offer a greater resistance to displacement as a
cylindrical displacement pile is driven into i%t. A greater horizontal
force, for the mobilization of friction resistance, therefore, should
be generated. The high friction resistance experienced in the with-
drawal of the 2% inch 0.D., flush-joint casing and even in the withdrawal
of the 1 5/8 inch 0.D, drill rcds, after a cone penetration test, is
submitted as an empirical on-~site confirmation of this view. The opin-
ion that the horizontal force against the shafts of displacement piles,
driven in dense sand, approaches the passiVe pressure state was expressed
in a recent report for another bridge site at Giles Creek, located a
few miles %o the south of this crossing.* As support of this view,
reference was made principally to the results of pull-out teste on step~
taper Raymond piles driven into coral sand.+ Some simple static penetration
measurements on A drill rods, performed at the Giles crossing, also
indicated this high friction resistance.

In the estimation of the capacity of cylindricsl piles, driven
into the very fine sand of that site, a resultant friction factor equal %o
unity was assumed. This friction value is much lower than was determined
in the pull-ouf tests on the step-tapered piles; it is also much lower
than the value obtained for a soil having an angle of internal friction
egual approximately to 44 degrees, exerting an earth pressure approaching
the passive state.

In the Giles Creek report, estimates were given of safe bearing
capacities of cylindrical piles driven to various depths below creek bed
level. These estimates were made using the Terzaghi expression for ultim-
ate bearing capacity.**

Q= A(OJYD}L{ + '?‘Z}Iq) + PZ(% ®yzZ)
An explanation of the various terms, together with estimates of
the capacities of {lass B timber piles and eylindrical steel pilas are
presented in Table 2. The recommended pile loads were 20 tons for timber
piles and 50 tons for 12 inch diameter steel piles; +these logds would be
developed at approximately 30 and 40 feet below stream bed level, Stream

*¥ TFoundation Investigation - Giles Cresk Crossing — WP 70-62 Hwy. 101,June 14/62

+ "Pulling Tests on Piles in Sand" - H.D. Ireland - 4th Int. Conf.,
Soil Mechanies - 1957

*¥%¥"3S0il Mechanics in Engineering Practice" -~ Tersaghi & Peck, Pg. 176
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‘ bed level was chosen as the reference in thess compubatirns in order
to provide some compromise value for penetration depth . ndsr the
river banks a higher value of 7 will apply. However, thiz +~uld be
temporarily reduced if scouring of the river bed ftook place clozw to
the abutments.

A& factor of safety slightly greater than two is incorporated
in the recommendsd pile loads noted above. These estimates have been
submitted as a guide in the preliminary design of foundations for this
bridge. At least one pile load fest should be carried out sefore t.e
firal design decisions are made. It ic not anticipated that the piles
will encounter refusal when driven to the depths noted.

|

Since the scil in the river banks has z low resistance *o
scour, some protection should be provided for the tops of the pilies
below sbutment level. Coarse granular materials seem to be ii: short
supply in the area and therefore perimeter protectica in the form of
steel sheeting or a timber pile wall probzbly will be utilized.

There is no embankment stability problem at this site. The
granular subsoil will adjust immediately to the fill loadings applied
to it.

Recommendations

. 1) Bescause of the need for scour protection and the difficulties
asscciated with the installation of footings below the wator table in fine
F sand, it is recommended that the structure be founded on piles.
2) Refusal to end-bearing H piles suould be encountered st Jepths
ranging from 58 to 78 feet below creek bed level.
3) Timber friction piles, if stopped at a depth of 30 feet, should
develop a safe capacity of 20 toms. Similarily, cylindrical stesl piles
12 inches in diameter should dsvelop a safe capacity of 50 tons when driven

to 40 feet. There will be no refusal in sither case. A pile load test
should be performsd to verify these estimates.

4) No embarkment stability problem exists at this site.

W T
WAT/gc William 4. Trow, P.Eng.
J862
July, 1962
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TABLE 1

SUMMARY OF LABORATORY TEST MEASUREMENTS

{a) Moisture Content Determinations

Depth (ft.) 10 15 20 25 30 35 40 45 50 60

Hole 2 973 17.2 19.5 18,0 20.6 18.1 18¢1 18,0 21.6
- 20, 7* (16.5)

Hole 4 19.7 6.1 16.4 22.6 19°8 17=5+ 18.3 20.5\

— (21,8) 17.7 (15.9)

Kote: Hole 2 - 10 feet sample recovered from cenire of sealed Shelby tube.
All other tests psrformed on split spoon samples. ZEach of these latter
samples was placed in a container consisting of two plastic bags. ZEach

5
i

bag was tisd tighitly separately. Moisture conients were performed 1 day

after removal from shipping box.

As a check on the rate of loss of moisture, three checks were
made on samples that were left in these sealed bags on the inspection
table for 1 week. The loss in woisture content, (with ambient tempe:—
ature about 75 degress), ranged irom 0.6 to 1.5 percent. Tka moisture
contents of these samples are shown in brackets.

* Test on entire bag sample including moisturc adhering to walls of bag.

+ - . - . ) o .
Test on sample wrapped in ftinfoil and placed witu rest of soil in
plastic bag.

(b) Specific Gravity Determinations

Hole 2 -~ 20 feet 3 = 2,60 and 2.62 Average = 2.6
Hole 2 - 35 feet S = 2.64 and 2,64 " 22,64
Hole 2 — 40 feet = 2,59

(c) Estimation of Unit Weight

Assume S = 2,60
Yoisture Content W = 22%

For 100% saturation

YD = @ngié%~—- = 107 pef = Dry unit weight
Y = 103(14®)= 126 pef = Natural unit weight

Hole 2 - 10 feet (Shelby tube). ¥ = 129 pof W= 17.3 Y

140 pef
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TABLE 1

SUMMARY OF LABORATORY TEST MEASUREMENTS

(d@) Eelative Density Determinations

Depth (ft.) , 20 30 50
Hole 2
Maximum Density ¥ max. pof 119.2(111) 117.2 117.8
Winimum " Y min. pef™ 78.6(83) 78.5(78.5) 78.6
Relative " BR* % 69.8 72.2 71,2

_ Ymax. (¥=Ymin, ) _ g
¥ R = Y(maz. —¥min, ) Assume Y = 103 peof

+ Vibrated in saturated condition under load for at least 1 hour
with drainage permitted.

x : . .
Allowed to settle in water in accordance with procedure for
hydrometer test. No dispersing agent used,

Values in brackets indicats results of check sosts.
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TABLE 2
SUMMARY OF ESTIMATED PILE CAPACITIES IN TONST - QGASIWI CREEK CROSSING

Depth #* Timber Pile * Cylindrical Steel Pile ++
Below Stream Bed
30 23.5 33.5
40 39.5 54.5
50 60 80.5
**  Assume extra capacity due to weight of f£ill offset by p0531b111ty of
scour to greater depths,
¥ Tip diameter = 8 ins.; average diameter = 10 ins,
++ OoDc = !2 inSo
+

Estimated from expression:

ga(o.BYDFY +YEN )+ %"{ZZPK%

2

Y, =

TN

where: A = area of pile tip in sq. ft.
Y = 63 pef is the submerged weight of the soil
D = tip diameier of pile in feet
Z = depth of pile below siream bed level

KY & Eq are bearing capacity factors - assume = 30

P = average perimeter of pile in fest
K is the friction coefficient - assume = 1%

F=2 is the factor of safesty

Hote: nccwmended loadings — subject to load test

Timber zile = 20 tons at 2
Steel pila = 50 tons at Z

30 feet
40 feet

The factor of safety in these recommendations is somewhat greater then 2,

fl

. ¥ Value: well in =z

of 1 determined by Ireland and in investigstious

cess
for CGiles Creek =und Little Pine Lake, Hwy. 101.




WILLIAM A. TROW & ASSOCIATES LTD.

DRAWING No.

SITE INVESTIGATIONS SOl MECHANICS CONSULTATION LEGEND PROJECT No.
PENETRATION RESISTANCE NATURAL MOISTURE CONTENT Li
2 O, SPLIT TUBE AND LIQUIDITY INDEX X
B e ¢ o * Sl
BOREHOLE No Consa_1 2° 1D BHELBY TUBE ¥l ATTERBERG LIMITS
PROJECT Oga,siwi CX‘@&].C, 2" DIA. CONE P — LIQUID LIMIT ——O
. SHEAR STRENGTH PLASTIC LIMIT -
Location. Daltons Ontarie " .
See Dre. 1 UNDRAINED TRIAXIAL ® SAMPLE TYPE
HOLE LOCATION.. W88 INISe Te ( AT OVERBURDEN PRESSURE pt 2" 0.0 SPLIT TUBE —
INED COMPRESSIC
HOLE ELEVATION M__Wo INCONFINED COMPRESSION +5 2 1D SHELBY TUBRE W |
VANE TEST AND SENSITIVITY (S$; -
arom See Dwge 1o 3" 0.0, SHELBY TUBE 1]
; =
H PENETRATION RESISTANCE 3850 FYT, LB NATURAL MOISTURE CONTENT SAMPLE NATURAL
i ELEV. | DEPTH BLOWS FT AND TYPE UNIY
| symsot SOIL DESCRIPTION reET | FEET EIO a0 60 80 ATTERBERG LIMITS AND WEIGHT
SHEAR STRENGTH PS.F % DRY WEIGHY No. P.C.F.
— 11185 0 T
Sl i R et Bl RO A R S i s - R -
8 T‘ = L ) [ .. -
{
CONE PENETRATION TEST OHLY R 1 [ BEREE T
10
4141
oo
20 I
Refusal to cone = 85,25 fast or RS [
i
¥l 1033.3 Hammer bounce ey
® ¢ ! o i
SR “
Ty
30 fods
I E AN
‘I LA L 1. 4k i A
TN SRR
SRssREANGIRISEbaas MRy
AURRERET QRN R
TTLON L et
. 'I? » TR ' , e ,_v,"ﬂ
a0 b . ,...fv s At e
b BERN i
' I R gt bt i )
| } ! 1
ARESNENIVESE ]
50 i ‘ a eRg
A RN
1ol L _ L _ 4
e j - : 1
60- alin na I s i
b 4” - LT
-1k P“}- . A e ]
N
70 k
b 1T ‘l
U ’ ‘
fj - X »“
) | L k : “ }
/ N T |
- o
80 |
} S S - H YRR _HF. :
L 4 - L bt ot b - - - ‘
| 1 1] " i .‘
! | 5 h :
§l T % 1A ‘
) ! 1
b g e o 1 T::. }1 ‘
L . |
30 -H-|
s i T ‘
1t
+ | BN '
4
T 1] T 1] ne
T 1
IR : DN R - T T ]
100 }
IRUES NN NSNS NRENE
- : e SRS EERE
BN oty Ll
Y £+ Lt
i B - ek - -
110 1 N i




WILLIAM A. TROW & ASSOCIATES LTD. ORAWING No 3 __

PROJECT NoO ._.‘I&é.?.._._u

SITE INVESTIGATIONS SO MECHANICS CONSULTATION LEGEND
PENETRATION RESISTANCE NATURAL MOISTURE CONTLNT Li

AND LIQUHDITY INDEX X

2" 0D SPLIT TUBE R U S, .
BOREMHOLE NoO 2 20D SHELBY TUBE Kol i i ATTERBERG LIMITS

O - 1 JApp 2D CONE e NS LIQUID LiMT ere
 eroseer Dgasivl Oreek Crossing, WP 231-61 DI conE ” o
3 SHEAR STRENGTH PLASTIC LIMIT R

Locanion Jalton, SAMPLE TYPE

UNDRAINFD TRIAXIAL 6’
DV e SRESSIUNE
AT OVERBLURDEN PRESSURE D SPLIT TUBE oo oo
UNCONFINED COMPRESSION @

2
2 1D SHELBY TUBE
an

$
VANE TEST AND SENSITIVITY (S“'+' OO0 SHELBY TUBE e

DATUM
PENETRATION RESISTANCE 350 FT. LR NATURAL MOISTURE CONTENT SAMPLE MNATURAL
ELEV | DEPTH R X BLOWS FT AND TYPE UMIT
SYMBOL SOl DESCRIPTION . e "10 "1“ “]" aio ATTERBERG LIMITS AND WELGHT
‘ - i SHEANR STRENGTH - Y% ODRY WEIGHKT N P.C.F.
Ground Surface 1119.7 o : — . : :
-~ ~~TAbout 5 ins. topsoil, roots, ete. I t‘{’l T J P BERERN T .
,J 0 SARD=10053, yellow brown, medium to By f i AT T P : Xt ' I i 1
i S eparae j OENC L o ' prrerrr
,‘ - 1114.2 [ N oo T ]' iy 2
: b! ,L | IsItP-nedium dense to loose, brown, RE W SRS BN R R3SRaRns
f 1Tl [becomes grey below about 9 ft., 1o i ion et b ! 4 3
| ' ' l l strgtified with sandy silt , silty BEEN R RN IR 1+ il 4
- PR L d Ll iR 1 4t i I pd e .
3 sand and some thin organic elay 17 ST Ll R ! IR U \ Shelbys| -
- ’ i ‘ l seams above about 9 ft.§ layers of - fb Tt T b I el '
7 1 : . R IET I 10 0 I 0 I T
/o | vory fine vsand inerease in thickneas : [RRRES B M X - 2 | 5} mere
S below 195 foet. . . J-1 NMW A ] N i by ;
- o - R e SR ot gk docd
- 20 L S -+
- 4t ; 5 SONE W . - - .’ - ! ‘
R e 1097 % B SRssn SRS [
j_z | SAND-loose, very fine, grey, siltys :‘% ~ - . b ? 7 :
%. 1some thin dark brown clay seams 1/16 DT 1T T HES
1 /] 1neh to 1/4 inch below 40 feets TR ST T AT
i alzo some silt seamsy silt S 30 Hree T - 1 1 B T+ 8
| S| predominntes halow 6C foot; more S5 BNE R == I = SRN.
-| sand apnin below T9 feet T BANRSRERNS T 1T
Y T B
ao - ; 2 I ot wl . . - 4 d [ = 3 BT T R U AR P YR -4 $- A~y
LT IREERENESNAREENERRG N NSNS ﬁ 10
1 TR v AT e » | Static
T THHE T ne Cane
IR iRRt GRARRaSRARERRRES! Teot
50- {4 :
1agRe
60

=1

¥

ap-
L3

| ~virtusl refusal to casing at 79 fi.] . 70 3 - : 4 i

| terminated boring. Drove cone Betow N
| casing to refusel and bouncing al \
Y :' 93-2 £4, or El 1026:5 rt.

] ; P Hata | 80 ‘ 14 |S4de
, SN nd of Hole 1039@ ; wj | Sampler.

Notess| 1) Hols cased with BX pipe to #ull T -
dﬂpﬁh. ‘m‘aﬁ‘ fe ) R E
2) Pipe kept full of water duxing ) > ;
" withdrawgl of wash rodsg y\odn - :
withdrawn ‘slowly to avodd , 90

-

disturbsive to soils

- 3) Come driven 1% feet south 01 hole ‘ 4

| $o wirtual refusal at 94 feet. e,
©El 1025.03 no bouncs, ‘
(Cone E1  1119.0 £4.) 1100

o
¢

8

110 I
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PROJECT NG oot

GITE INVESTIGATIONS SOIL MECHANICS CONSULTATION L,EGEND
PENETRATION RES}STANCE NATURAL MOISTURE CONTENT Lt
2+ ©.D. SPLIT TUBE AND LIQUIDITY INDEX X
BOREHOLE No 3 2 1D, SHELBY TUBE ¥tk ATTERBERG LIMITS
prosect Ogasiwl Creek 2" DlA. CONE LIQUID LIMIT —_—
Locarion_ Dalton, Ontario SHEAR STRENGTH FLASTIC LIMIT pme
« ) SAMPLE TYPE
HOLE LocATloN___MMl_ 1o Umg‘ﬁam_nl;t}:é?i:alAlﬂlnzssuris; @ 2% 0.0, SPLIT TUBE.—
MOLE ELEVATION, 1118.9 ft. UNCONFINED GOMPRESSION G‘ 1o sHELBY TURE W
o S0 Duge 1. VANE TEST AND SENSITIVITY 184 3" O.0. SHELBY TUBE R
' PENETRATION RESISTANCE :Eg;;/;;ﬁ NATURAL MOISTURE CONTENT SAMPLE NATURAL
E.EVY, DEPTH . AND YYPE UNIT
‘symsoL SOIL DESCRIPTION ceer | regr 2P 2 5° o ATTERBERG LIMITS AND WEIGHT
SHEAR STREMGTH P.8.F Y% DRY WEIGHT No. P.C.F.
: 1118.9 0
;=17 inch topsoil 1 A-1- } g bt
/| 8AND-1o08e, brown, silty, fine to LT pni I N .
. deillm: ﬁ*: foud. b B T S RE RN ..45 1
10 i R N 1 .
1 TR e
1104, 5 B
o1
BIUE*—].(DOS&, gmyo ;
,,1099»120 +
: 3
| SAHD~grey, modium, sand fine siltiy ‘
sand and sandy silt layers, and some ‘ T
thin clay seamsy hard washing %k R BN
below zbout 25 feed : 30 i ke S TiTT
L.pieces of wood and layers coarse iRk i 38 o
sand below 25 feet, some gravel sizes IRNS < T
sbout 27 feet ' R N
gand becomes fine bslow about 30£t. ' s -
Y o, ,‘4 f i
it
40 4
AT Tl 4
SE aRBRwiNS
p - | VR &
: 50 ] A
P » : AF
Ldrove cone below casing to bouneing , 1 “y‘ﬂ
rofusal at 84.1 ft. or K1 1034.8 £3.| 60 . - :
Find of Bors ™ é57, b ' St i ¥ 5
, , -+ 1 ‘ -
Hotess) 1) & 2) As in hole 1, D ~ 11
"1 3) Gone driven 10 feet cast of holey N o
refusal at 89.9 £4. or Bl 1029.0 f£t. 70 +
,‘
» -
v
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i
Y
X
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WILLIAM A. TROW & ASSOCIATES LTD.

SITE (NVESTIGATIONG

4

BOREHOLE No.

SOIL MECHANICS CONSULTATION

Pnoucv_._(;’.&aiﬁiﬂ Creek,

: «VLOC.A‘TmN Dslton, Ontario

LEGEND

PENETRATION RESISTANCE

2" O.0. BPLIT TURE

S S, S

2" 1.D. SHELBY TUBE  Yrmedbomil—uie

2" DIA, CONE
SHEAR STRENGTH

DRAWING No,i.,.__.,__ )

PROJECT NO. il

NATURAL MOISTURE CONTENT Lt
AND LIQUIDITY INDEX X

ATTERBERG LIMITS

LIQUID LIMIT I

PLABTIC LIMIT [

SAMPLE TYPE

. - . Loy UNDRAINED TRIAXIAL
HOLE LOCATION ‘ See D\V{ga ﬂu AT OVERBURDEN PRESSURE & 2° O, SPLIT TUBE oo u
HOLE KLﬁv.\TION____W_JJ_J_E'.’_:_i_,g_t__“' UNCONFINEDR COMPRESSION Q‘ 2" 1.0. SHELBY TUBE — .
oATUM 8ae D.vg;. 1. VANE TEST AND SENSITIVITY (8; 3% 0.0. SHELBY TUBE 1]
o Tw :ENEZ'YR‘,:Y!ON RESISTANCE 250 FT. LB. NATURAL MOISTURE CONTENT SAMPLE NATURAL V‘
ELEV. | DEPTH . BLOWS/ FT AND TYPE UNIT |
SOIL DESCRIPTION veeT | FeET ‘10 ‘l° 610 5:° ATTERBERG LIMITS AND | WEIGHT
i GHEAR STRENGTH P 6§ % DRY WEIGHT No’ P‘.cm‘.
: bottom of bulldozer excavation 1112.14 0 . b=
:LEU BAND-fine to medium, loose 10 P T BT
] AN T TS T aunn I T4 e 1
““ ~BIlf-med. dense, brown, stratified, DNt ’l — T - o
~T~"{rith fine sand peoms and some - gl i SREER B S0 3
] R 4 §.‘, o e cped ] -
brgsnic clay soams, sbove about 10 £i43 10 bt T T 4
11 becomes greyish brown at & ft. TN UL URESS N 4 ;
BRI I 4 TTs
RRBE N R RSN BERES B 5
ViR ‘ ‘ ’ ik ‘4! - 1t 1 .
20 it b
T RERES I ASRERNNS RSN g6
| 1089. TP | :
e | ; ]
. .- - BA¥D-very fins, grey, sane silt ST ot 5 2 7
J4--r Rayers 3 to € ins. thicky barder 30 f JHIH A H
- - T .
- - -friving casing below 35 ft.; layers L I BN B el 1] 8
- .. pf sandy silt with some thin seams L - :
VAR AN 4aTd ’ | L LW(P { 1 Vbt 9
- . .pf clay more pronounced below 35 ft. Ak ?, A ST
BESNEPARENENEESERARS RN T
A an o m -
HEEEY .HQ,: uE B IR TR 10
<1 = tyery hard to drive BX casing below e i H
Yoy, BE S -
1. B0 £, = dynve cons below 51 feet to T Senis B)
L ﬁfugg% & bouncing at 81.9 ft. or 50 ‘ ' o
R 10305 I¥e ra »f Hole 1061 SRN-ESES 3! T I e
Botes:| 1) & 2) As in hole 2, H
3) Cone dxiven 8 feet east of hole TR
test stopped at 84 ft. or 60 ' :
El 1029,4 Pt.; not refusal i ARENERENS . -
(Cone E1 1113.4 ft.) T .
\\ -+ 1
i} L
70 BAM IS X
in %“ﬁ_,JL,,.  YuRRN 1
TR
o - :
Sisas bssands
80 ul ",74:‘.-' |
1 ; " i‘«,ﬁ : t
NEEESOEAENAE. . el
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WILLIAM A. TROW & ASSOCIATES LTD.

SITE INVESTIGATIONS

BOREMOLE No,

SOIL MECHANICE CONSULTATION

5
Ogasiwi Grock,

LEGEND

PENETR..TION RESISTANCE

27 0.D SPLIT TUBE R, W S W
27 1D SHELBY TUBE oo e
27 DIA. CONE B —.

DRAWING NO

NATURAL MOISTURE CONTENT
AND LIQUIDITY INDEX

ATTERBERG LIMITS
LIQUID LIMIT -

PROJECT No.

Lt
X

862

PR?JECT Dalton, Ontario SHEAR STRENGTH PLASTIC LIMIT -
LOCATION UNDRAINED TRIAXIAL SAMPLE TYPE
HOLE LOCATION See Dwég‘ Te AT OVERBURPEN PRESSURE o 20 0.0, SPLIT TUBE.
HOLE ELFIVATION-m_,quQ.!,Ith‘ UNCONFINEL COMPRESSION 93 2 1D, SHELBY TUBE. o n
onrom Ses Dug. 1. VANE TEST AND SENSITIVITY (5 2" ©.0. SHELBY TUBE N
J ~ ; . PENETRATION RESISTANCE 280 FT. LB. ‘T_—P:IA'YLIRAL _:‘O'ISTURE CONTENT —mm
ELEV. DEPTH 20 a0 50 BL;JOWSJFT, AND TYPRE
SYMBOL SOl DESCRIPTION FEET l FEET | i i | ATYERBERG LIMITS AND WEIGHKT
SHUAR BTRENGTH P.S.F % DRY WEIGHT No.
S— : AM10.17 0 pry T T
soreine SAND-fine to med. brown, wet belov ' f - ;}uijgm‘.'_ ‘ - slEni J THLTLr
: .| approx, 1 ft.3 topmoil, tres roote ; A VR 1; ’ NN R PR it 1
L I'T L] 8TP~koose saturated, cohesive, few ! LT Euw N ASSSN SRS ERREE
“AA4447 very fine olsyoy sili seams, grayish : ST ERENE Pt 3
N £3 0 o - - : : -t
. .| brown, same sand althouch leww sand i 10 Pt —+7 -+ et
FF|"|with depth, stratifieds hard +o 1t H L ¢
| drive casing. [ 10 6 0 BN S I N
- i 2 NERN » . lLA ', 5
1'1087‘ '7 L:_ : 4 1 { v - T " 7} .II
20 | & !
I fine to medium, wet, grey witk et T it T T T ¥ 6
gome fine gravel sizes L A o I %’ RN b RS
¢ ~gravel sizes increase with depth. ‘ - F4 1 % 7
. " |
30 * '
TITé T s T . - ﬁ 8
EuEn| REENERSRRENRANN SN - T
, Wil i B ansnnun T 9
v - : : 1072’ 7 ‘} L ,1“' -t 1 T
Q| UitAVEL~Lane, cisan, med. dense, @ome 40 ! i !
5. mod. to cosrse sandy lost wash watexy : I - ﬁ 10
-'Ojessential refussl to casing at 60 ft . - N
' bocnuse of side frietion. = - HERENE } ]
{ - 1m e i
P H- ] ! 1
50 N H T
A =Y g,‘é&‘f REREN 1 12
7o Attempted to wash shead bhelow 50 £t. Be -
~::| but hole ocontinuously caved. 1 Lij. P2 ] W13
60 - 8
End of Samplimg——11049,[2" NEEE B 14
Notest| 1) & 2) £ 4n hole 2.
3) Cone test stopped at 55.7 £%. i
af final resistance of 50 blows 70 T
for 8 ins. penetration. - - 4
(Cone E1 1111.3 ft.) ! ’
! TLEET . -
] =4 d L
80 1]
JREBRRR i
90 )
j[ - —
100
; 1
) I
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WILLIAM A, TROW & ASSOCIATES LTD.

SITE

INVESTIGATIONS SGIL MECHANICS CONSULTATION

LEGEND

ORAWING NO «Z.M-.‘w

. PROJECT uo.__g;@_;ﬁ..z,._{

PENETR, TION RESISTANCE NATURAL MOISTU., E COMTENT Ll
v ob SELIT TUBE - AND LIQUIDITY INDEX
BOREMOLE No ,..____..,.m,.mg.._.,,.._m....‘, 27 LD SHELBY TURE oo ooenfe ATTERBERC LIMITS \
pnosect . Ozesivl Creelk, @ DiA conE — LIoUID LiMiT —o l}
LOCATION Dalton, Onturio SHEAR STRENGTH PLASTIC LT — :
i o o UNDRAINED TEIAXIAL : SAMPLE TYPE
HOLE LOCATION.___ Sne Tipe ts A1 OVERBURDEN PRESS 'RE W) 2 o sRLIT TUBE %
HOLE ELEVATION 1110.4 Tt UNCONFINED COMPRESSION e 2 1n seesy TuuE—— @
DATUM i*—WWS’;;_Dwg. 1e VANE TEST aND SEI SITIVITY ‘5"1+s 3° 0.0 SHELBY TUBE—— . 8
o g T T~ — —
\I PEMNETRATION RESISTANCE 350 FT ,LB ATURAL M YSBTURE CONTENT SAMPLE NATURAL
SYMBOL SOIL DESCRIF TION ELEV. | DLRTH 20 40 60 m"é)c;' s FT N AND TYPE UMNIT
FELT FEET | { | ) ATTERBERG LIMITYS AND WEQGHT
SHEAR STRENGTM PSS Y DRY WEIGHT No P.C.F.
"110 l L B
, .40 SnERERRRRR ™ T T ITTITT7T
'y $ T A R SN ST . . P B
« SAND-1o088y bLrowng fine to medium 10 I O R O L NN i N ] 3
: g e b b o . a4 r I A S e
lwith some peat and piesces of wood. N OSESES! - I 4' I o
.o Lef & i b S 0 R R B
1403 ?f‘? ANERE it 3
EEREEE ‘ ] Jig
P -4 i -4 B r
SIl-looge 4o msdium denmse groyish 10 4} -4 * 1 4
-~oe| brown, stratified with very fine EER i ) L ERNRREENS if - T
f 5 } - - 44 bt U A S O
gand layers, some pieces of wood T ot 4 5
R I} ! ) SENER SR 1§
naar 7 £4+3 very occasional thin IS DA T e
! :w ,,"M. ol ! g -
Y Jclayey silt seamey  sand more 20 =T T 1 6
prominent with depth. +j‘ T BENBE BRSNS
N . .. - PR G RPN S ... — 4 -
o
i i SRNN | i
RSACKE NS T TTUTT - g 1
SR R NN RN . l
0 LT L SN Y oddbt e
30 + ) I
IRDRRERNEN EEPENENIEERER SN 8
e 1Tr T 1
| 1 [ T
T i 9
I T [T INEREES
40 .
] T T STt TirRE 19
—ecasing hard to driwe below 45 £i. am 1l
-+ T - 11
50 R 2 ‘ o pode
P 12
)
& ¢ o |[RAVEL~mad. dense fo dense, soms sand 055+ 14 SEERNEK o 13
*z « |sould not drive casing below 60 £t. N
Q¢ O lirove cone to bouncing refusal at 60 o
é’c‘?g 65% £+, or EL 1044&9 feat. = ﬁ 14
X AP
De End of Hole _hoa5
Hotesy 1) & Z) As in hcle 2. 70 T
3) Cone driven 7 feet east of hols
sncountered refusal at 64.8 f1. ,
or Bl 1045.6 £+, ‘
- 4 SN
80
i
1 I
T T
. é J.-‘ "
4 i
90 =
100 i
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