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INTRODUCTION

On June 13th, 1966, Dominfon Sofl Investigation
Limited was retained by HMarshall Macklin Monaghan Limited,
Consulting Professional Engineers, to fnvestigate the sub-
surface conditions at the site of two propcsed bridges on
County Road No. 13 over the Conestogo River in the County
of Waterloo.
The site is located about 2 miles west of St. Jacobs
on County Road Ho. 13 where the two channels of the Conestogo
River flow in an approximately 50 ft. deep and 1500 ft. wide
valley. To improve the vertical and horizontal alignment of
the road, the proposed structures will be located about 50
. to 100 ft. downstream of the existing bridges. The multiple-
span structures will be constructed on a skew angle. The
west structure over the main channel will have 3 spans, each
75 ft. long, and on the east side the proposed structure will
be & 2-span bridge, alsoc with 75 ft. long spans. The finished
grade of the road will be about 10 to 15 ft. above the existing
grade.

The purpose of the investigation was to determine
the subsurface conditions at the locations of the proposed
abutments and piers, to determine the most suftable foundation
level and the bearing capacity of the subsof]l at these levels,
To obtain the necessary information, one borehole was put down
2t each pier and abutment location. The procedures followed
during drilling and sampling, 2s well as the soil conditions
encountered, are discussed in the appropriate sections of this

report.

o s
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The interpretatior of the results and recommendations
for the foundation design, as well as construction procedures
to be followed, are dealt with in the Discussion part of this
report.

FIELD WORX

The boreholes in the field were located by the
survey crew of Marshall Macklin Monaghan Limited who have
also obtained the ground surfdce elevations at these locations.
The position of the boreholes was marked by a stake and the
boreholes were put down at these staked-out locations. Due
to a2 rise in the water level, however, borehole No. 3 had to
be relocated to higher ground. The final position of the
boreholes are indicated on our site plan (Enclosure No. 2).

The work in the field was carried out during the
period between June T4th and 18th, 1966, The boreholes were
advanced by a standard diamond drill machine equipped for
soil testing and rock drililing. On account of the large
number of boulders encountered, the holes had to be advanced
by difamond drilling. In view of the granular nature of the
subsofl, only disturbed soil samples were recovered, generally
at 5 ft. intervals. When recovering the soil samples with a
2-inch diameter spiit spoon sampler, the sampler was driven
into the undisturbed ground by a 140 pound hammer falling
freely 30 inches. The number of blows required to drive the
sampler 12 inches into the ground was recorded as the Standard
Penetration Resistance or “N" value. The results of the

borings and Standard Penetration Tests are recorded on the
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individual borehole logs.

The samples were visually classified in the fleld
and shipped in airtight jars into the laboratory for further
examination and testing. In the laboratory, the particle
size distribution of representative samples was determined.
The results of these tests are presented on separate enclosures
(Enclosures No. 10 to 12).

SUBSURFACE CONDITIONS

Details of the scil conditions encountered are
shewn on the individual recerds of the boreholes comprising
Enclosures No. 3 to 9 inclusive. The inferred subsurface
profile drawn along the centre Tine of the proposed alignment
is shown on Enzlosure No. 2.

As shown on the borehcle logs and the inferred sub-
surface profile, the site is underlain by predominantly
granular deposits extending to the full depth of the exploration.
Generally, the first stratum encountered was an approximately
7 ft. thick dark brown-coloured sandy silt with some gravel,
clay and organic matter and occasional boulders. This stratum
is belfeved to be the receant flood plain deposit. It is
underlafn by a compact to dense silty and gravelly sand, which
in 1ts particle size distribution shows great similarity with
the underlying til1l. The structure of the stratum, however,
appears to be disturbed and therefore it is believed that it
is a glacial outwash material. The significant soil stratum,

a very dense sandy silit ti1l, was encountered gencrally at

elevation 1,070 ft.
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Dark Brown Sandy Silt

This stratum forms the upper horizon of the subsoil
and extends to depth generally 7 or 8 ft. below the present
ground surface. Typical grain size distribution curve of the
deposit is shown on Enclosure No. 10, indicating that it
consists of 15% gravel, 35% sand and 50% silt and clay. It
2lso contains a trace of organfc matter which gives the
stratum a dark brown-coloured appearance. It {s only loosely
compacted or where it is more clayey, it has only a soft con-
sistency.

Pale Brown Silty and Gravelly Sand

Uinderlying the organic sandy si1t stratum, a pale
brown-coloured, to 10 ft. thick, sflty sand deposit was
encountered. The stratum consists of about 10-50¢ gravel,
30-50% sand and 29-50% s§lt., In addition to this, numerous
bouiders were also encountered. Typical grain size distri-
bution curves of this deposit are shown on Enclosure No. 11.
The Standard Penetration Test Results range between 11 and
52 blows per foot, indicating a generally compact to dense
relative density.

Sandy S11¢t Ti11

The significant sofl stratum is a brownish grey-
coloured sandy silt tf11, that is, a glacfal deposit in which
sand and silt particles predominate. The surface of the till
was encountered between elevations 1,074 and 1,067 ft, but it
generally 1ies at about elevation 1,070 ft. The thickness of

the stratum s not known, but based on geological evidence and
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on previcus experience in the same general area, i1t extends
to considerable depth to the surface of the underlying 1ime-
stone bedrock. It is a well-graded mixture of particles
ranging between the clay and gravel or even the boulder sizes
&s shown on the grain size distribution curves presented on
Enclosure No. 12. By virtue of the large amount of the coarse
soil particles, the stratum is a cohesionless deposit, although ’
due to the calcareous nature of the particles it is slightly
cemented and exhibits some apparent cohesion. The particles
of the stratum are densely packed and on the basis of the
Stardard Penetration Tests which gave *N" values ranging
between 43 and 165 blows per foot, the relative density of
o the stratum ts estimated to be very dense.
The free standing water levels in the boreholes
were observed at a depth ranging between 1 and 5 ft. below
the ground surface, that i3, between elevations 1,083 and
1,076 ft. On the average, however, the water level was lying
at elevation 1,076.5¢ ft. which coincides with the water level
in the river at the time of the {investigation,
DISCUSSION
The proposed structures will be of refnforced
concrete construction with contfnuous, pre-stressed girders
and a composite deck. The maximum reaction at the seat of
the abutments and pifers was given by the Consulting Engineers
as 20 kips per lVinear foot on the abutments and 35 kips per

linear foot on the piers. Adding to these the dead weight

of the abutments and plers, the total load at the base of the
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foundations will be of the order of 30 and 45 kips per linear
foot respectively.

To utilize the high bearing capacity of the very
dense sandy silt t111, it is recommended that all footings
be founded on or within the ti11 stratum. The depth to which
the foundations should be carried below the surface of the
t111 would Targely depend on the maximum depth of scour
expected, the determination of which is beyend the scope of
this report. By virtue of the high relative density and the
well-graded nature of the till however, it is Selieved that
the substratum is not particularly susceptible to scour, and
orobatly the normal depth of 5 feet of protecting cover would
be adeauate. Therefore, it is tentatively assumed that the
foundation of the piers in the main channel will be at or
belew elevatior 1,065 ft. and of the centre pier in the east
channel at about elevation 1,068 ft. If the sides of the
channel are adecquately protected against scour znd erosion by
rip-rap, concrete lining or gabions, ther the footings of the
abutments could be placed at a higher level, possibly at the
surface of the t111 stratum.

Continuous strip footings founded at any level
within the till stratum can be designed for an allowable
bearing pressure of 4 tons per square foot. This value incor-
porates a factor of safety of about 3 against a general shear
failure of the underlying scil.

It is estimated that under the given structural

1oads, the maximum total settlement will not exceed 1.1 %inches
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and the maximum differential settlement will be of the
order of 1/2 inch. 3oth these values are considered to be
within the tolerable limits for the type of structure preposed.
khen checking the stability of the structure against
iorizontal sliding, the coefficient of friction between the
foundations and th2 subgrade can be assumed to be 0.45. The
design should incorporate a safety factor of at least 1.75
against sliding.

There are no stability problenms expected from the
construction of tne approximately 15 ft. high approach em-
bankment,

There are no undue construction problems foressen,
aitncugh scme difficulties from the dewatering of the excavation
ctan be expected. The dense and well-graded till should form
a relatively impervious oase at the bottom of the excavation
and the amount of water infiltrating through the side of the
excavaticn would largely depenc on the type and tightness of
the sheeting surrounding the excavation. BRecause of the
high ground water table and the granular nature of the subsotl
above tne till, the sides of the excavation should be shored
and adeguately braced. To avoid unnecessary disturbance of
the subgrade at the foundation level, it is recommended that

as soon as the excavation has reached the proposed foundation

level a mat of Tean concrete or gravel be put dowa.
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COKCLUSIONS

Frem the rasults of tne borings, 1L cam be con-
cluded that the site 1s underlain by predominantly granular
cepcsits of ganerally compact tc vory dense relative density.
The sfte is considered to be suftaile for spread fostiag
feundatiens end the fourdaticn level will most Tikely se
Joverned Ly the requirements for scour pratecticea.

1t i3 recommended that the footings ue placed on
the dense tamdy siit ti3) stvetum on which tie allowable
tearing pressure 18 ofven as 4 teons per squsre foot. Both
the maximum total and differential settliements are sstimaled
te be within the tolerable limits,

There are no major ¢snstruction problens foreseesn,

L
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Enclosure No. |

LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.
SOIL COMPONENTS AND GROUND WATER CONDITIONS.

-, S R AN~

oy 4 »>
Fex B . AN S

GRAVEL SANL : GROUND| DEPTH
BOULDER | COBBLE SILT | CLAY [ORGANICS
comse] FINE | COARSE iuemuu [ FINE BEDROCK | | WATER OF

M o L] T H NC SIZE LEVEL CAVE-IN
g > 8 3 il 476mm 20 042 0074 0002 > LIMIT
U.S. Standard Sieve Size: No.4 No.i0 No.40  No.200

SAMPLE TYPES.

AS Auger sample RC Rock core TP Piston, thin walled tube sample
CS Somple from casing % Recovery TW Open, thin wailed tube sampile
chS Chunk sample §S Split spoon sample WS Wosh sample
SAMPLER ADVANCED BY static weight ‘3 W OBSERVATIONS Steady pressure Washwater
w pressure p MADE WHILE | No pressure returns
! fapping ! CORING Intermittent :
pressure \*ll:ss:'\woter
PENETRATION RESISTANCES.
R SYMBOL :
DYNAMIC PENETRATION RESISTANCE : to drive a 2 ¢, 80° cone cttoched 1o the end of the
drilling rods info the ground, expressed in blows per foot. _1_1—|_
STANDARD PENETRATION RESISTANCE ,~N-: to drive o 2" outside dio, split speon sampler o o
| foot into the ground, expressed in biows per foot, o]
EXTRAPOLATED -N- VALUE 322
The energy for the penetration resistances is supptied by o {40 Ib. hammer falling 30 inches
SOIL PROPERTIES.
W%  Viater ccntent ¥ Notural bulk density (unit weight! K Coeff. of permectility
LL% Liguid limit e void rotio 9 Shear strength ——— in terms of
PL%  Plastic limir RD Relative density ¢  Angle of it friction—  fotol stress
P! % Plosticity index Cv Coeff. of consolidotion c' Cohesion in terms of
Li Liguidity index m, Coeff of volume compressibility 9’ Angle of it friction~  effective stress

UNDRAINED SHEAR STREMGTH.
— DERIVED FROM —

TRIAXIAL UNCONFINED LABORATORY FIELD POCKET
~ e N - PENETROMETER
COMPRESSION TEST st st VANE TEST ot TES;’
t
® @ X + -
Strain ot foilure is represented 2% St ¢ sensitivit shear strength in undisturbed state
k3 1% =
by directicn of stem '5°/°+5°/° y shear strength in remouided state
10%
SOIL DESCRIPTION.
COHESIONLESS SOILS:  RD: COHESIVE SOILS ¢ '05/sqf
Very loose 0-15% very soft less thon 250
Loose 15~ 359, Soft 25G - 500
Compact 35-65% Firm 500 — 1000
Dense 65-85% Stify 1000 - 2000
Very dense 85-100% Very stiff 2000 - 4000

Hard cver 4000

DOMINION SOIL INVESTIGATION LIMITED
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SCALE : 1"=100'
_QBHJ. $BHa

- { =

CSANDY | SILT

BH.I. BH.2.
4 %
ELEV. Ft.
1090
1080 I
Ww.L 1076 5

1070 _

I . 92}
1080 Lol

QUR REF. No. 6-6-9

.. ORGANIC MATTER (LOOSE - SOFT)

—_— -
T e e e >

SANDY SILT TILL
~ . ! VERY DENSE

o b
[

65! .

120

CENTRE LINE PROFILE

. HORIZ. "= 50
SCALE VERT. "= 10

PIONINION SOTIL INVESTIGATION LInirren

SOME GRAVEL BOULDERS CLAYV TRACE OF

CO/VES"OG‘O

s

MHEILDERSERE

!

WATERLOO v
/// ’z
KEY~PLAN e

CALE " 1 4 mile KITCHENER

" haq

ENCLOSURE No. 2




? ® o

GEOTECHNICAL DATA SHEET FOR BOREHOLE . 1o

OUR REFERtNCE NGO 6 - 69

CLIENT MARSHALL MACKLIN MONAGHAN LTD METHOD  OF BURING WASHBORING & NO
PROJLCT BRIDGE OVER CONESTOGO RIVER OIAMEILR OF BOREHOLF 28" fNCLosu
LOCATION  COUNTY RD. N° |13 WATERLOO COUNTY DAl JUNE 14 1966.
DATUM ELEVATION GEODETIC
z . PENETRATION RESISTANCE
<?5 ? . SAMPLES W(h!:w':“‘:; m:w CONSISTENCY
- T STRATIFICATION <O [N 20 40 qO 80 100 water conient %
< .1 x o B o ye 1 i { | by W "
A I DESCRIPTION £ g S boo @ [N R——— REMARKS
I 0 v 5 x 23 o SHEAR STRENGTH tos sy 1t
m 7 by
" 0%
2 <® ; L i ) ) ! { I i
1085.4 Q GROUND SURFACE
I 8" ToP3oil.
Loose ) g_ wl. 1083 3 Ft.
Reddish brown 2~ June 18 1966
SANDY SILUT L
5| with aome GRAVEL,
Jj1080.0} —t trace of CLAY and RERS
ORGANIC MATTER . i SS 9 o) > Gr 14% 5 36%;
LAt i 50 %
(boulalers) f_j
1671-4 | 8 -
ComPeacT to 4
10 N ] A
075.9) 2] DENSE _ -~ \o\
Brown 1] 2 28 ~ Gr. 870"- Sa. 407 ;
SAND and SILT - 50, %2%
with some GRAVEY | | | i
15 d L
1070-9] -+ r
’ 3 SS 46 o]
( bouldar) ko>
. 4 wSs —
066 85 ‘W
20| VERY DENGE i ]!
10660, 1 SANDY SILT Lol
1 with some GRAvEL |11 5 | ss | e2 o o 18% 5 Sa. 402,
and a trace of CLAY 7{, AN % 37% ; Cl. 5%
RERE
(GLaciaL Tww) i
25 it
1060.0 1 -
] 6 | Ss | 76 0
26.5
END OF BOREHOLE
30
1068.0/ |
|
|
|
i
]
| VERTICAL SCALE: 1IN TO B 1 HI i . i i
DOMINION OI1L INVESTIGATION LIMITED MADIE V. G H. o




GEOTECHNICAL DATA SHEET FOR BOREHOLE . 2. .

ouR Rererence no © 8 79
CLIENT MARSHALL MACKLIN MONAGHAN LTD. METHOD  OF BORING WASHBORING ENCLOSURE NO
PROJECT- BRIDGE OVER CONESTUOGO RIVER DIAMETER OF BOREHOLE 23g" ?
LOCATION COUNTY RD. N°I3. WATERLOO COUNTY DATt JUNE 18. 1966.
DATUM ELEVATION: GEODETIC
" z é SAMPLES PiN{:):?(:’UIO‘:, R:Sl?TANCF CONSISTENCY
e I STRATIFICATION <3 o i 20 413 gp 80 iqo waler content %
$El 5 = 2% ] w €3 LW H REMARKS
>+la s DESCRIPTION Lz 2 & L & F b
z o <~ 3 I ELE S SHEAR SIRENGTH iby/vq 1
x z Ev
- ° L ) L ; ; | L L |
1076.5 o WATER LEVEL IN RIVER
- ——
1075.9] .
5 | e
1070.9)] I
1089.2] 7.3 RIVER BOTTOM -
)
=y
BOULDERS cﬁ\fo IS NS SR
10 ] RC -
l\p‘g.s - RGNS Sy S —
VERY DENSE - 2 ss | 7 0 Gr. 15% ;, %a0.40%
1085.0| & ! TR SR Si.40% -, Cl. 5%
Grey T
SANDY SILT Sl
TiLL : g
15 T
’t 7 1 H T yb»ﬂ T ] i
1060.0 ] uikdi o
- 8.5 R T e R - e -
END OF BOREHOLE
2¢]
1055.0
VERTICAL SCALE. VN TO 5 F1 MADE V.G . H. (MDD

IDOMINION SOIL INVESTIGATION LLIMITED



GEOTECHNICAL DATA SHEET FOR BOREHOLE . . 3. .

our RreFRenck no © 7879
CUENT MARSHALL MACKLIN MONAGHAN LTD. METHOD  OF BORING WASHBORING ENCLOSURE NO 5
ALS
PROJECT BRIDGE OVER CONESTOGO RIVER DIAMETER OF BOREHOLE 238"
LOCATION COUNTY RD. N° 13. WATERLOO COUNTY ATt JUNE 16 1966,
DATUM ELEVATION GEODETIC
. NEIRATION RESISTANC
z % SAMPLES PW’},:),,A “)‘r:, : l, 8 CONSISTENCY
% STRATIFICATION 5 Q o N ZP d;d éié 8]0 l(?o water content 0,
N Y s S w £ o) LW " REMARKS
2 DESCRIPT! & b,oep [R S—
@ a8 oN < & z ? z8¢ 5 SHEAR 5TRINGTH lbs - 3q H
[ F3 s
= 3
7 <2 i ] ! 1 ] ] ! | i
1078.4 o] GROUND SURFACE
T G ToP&OIL R
{bouvide. [
Brown ") SO, 2 Wi 10767 Ft.
e, - T OJUNE 8. 1966
ANDand GRAVEL | o . -
1078.9] with some ST e
R .
(boulder)
8
1072-4 ® ! SS 24 O
VERNY Denge
G rey
fi'°7°% SANDY SILT ol
o with some GRaVEL :" ot
- (GLac 1o Tau.)
2 | ss | ne o
s
END OF BOREHOLE
1068.0)
15

VERTICAL SCALE: 1 IN 1D 5 T MADE V.G H CHD

DOMINION SO INVESTIGATION LIMITED




GEOTECHNICAL DATA SHEET FOR BOREHOLE . 4 .

OUR REFERENCE NO 6-6-9
CLIENT MARSHALL MACKLIN MONAGHAN LTD. METHOD  OF BORING WASHBORING ENCLOSURE NO 6
PROJECT: BRIDGE OVER CONESTOGO RIVER DIAMETER OF BOREHOLE 2 3g" o
LOCATION COUNTY RD N° 3. WATERLOO COUNTY palt  JUNE 16.1966.
DATUM ELEVATION  GEOQODETIC
, . ar SISTANCE
. F4 SAMPLES ""‘“:T“”ON R: ISTANGE CONSISIENCY
o = o o ” slows per f001 o
=z - STRATIFICATION 3 g o N dp 4P 610 810 lqo water content %,
I8 ¢ T3 a2 w . Ed P w L REMARKS
[ M DESCRIPTION = = o . S F ) O e
z o < 3 Z |%%ts SHEAR STRENGTH tba.ag ft
o
5 ‘ 3%
< 1 i 1 L i | L | 1
1082 .1 0 GROUND SURFACE
T T" ToPSotL A‘, T
g0 Reddish brown ] Il |
10809 SILTY FINE SAND i
with some oesawnic ﬂ i
MaTreg j-
leTré) 43 - - WL 10773 FL.
| comPacT 100 I ] 3
R . JUNE 18 1966
Brown Clld ) SS 15 (o]
||075.9_ SILTY SAnND i
with woma GRAVEL|{] |. Gr 12%;5a 489, ;
R ,: S 40 %.
1012.6] @5
10 T
— boulde >
¢ ) /? 2 RC | —
9,
1070.9) VERY DENSE Nk ; Gr. 40% ; Sa. 40%
' GFL':, LD‘ _\4,' 3 $s 120 O o0 20%
SANDY SILT H’E fu
5 with soma GRAVEeL |!! "
2 | ST
{ GLacial TILL.) :'?{ t 4 $S 165 © GS: ‘485270' Sa. 37%
1088.0] Lh" ]
R
4
Bu
20 Uy
7 L
a4 5 5SS 120 O
060. 21.5 +
1060.9 END OF BOREHOLE
25 |
1055.0]
3 | ! ! ! i ] ! § i i i
s 0 1 3 4
: i ! i ; i
)
VERTICAL SCALE 1IN 1O 5 3 3
PDOMINION WOt INVESTIGATION LIMITED MADE VG H o
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 4 .

oUR REFERENCE MO © 879
CLIENT MARSHALL MACKLIN MONAGHAN LTD. METHOD  OF BURING WASHBORING ENCLOSURE NO 6
PROJECT BRIDGE OVER CONESTOGO RIVER DIAMETER UF BOREHOLE 23%g" ’
(OCATION COUNTY RD N° 3. WATERLOO COUNTY DATL  JUNE 1€.1966

DATUM ELEVATION  GEODETIC

5 CZ) SAMPLES PEN&:?AHUN R‘ES|SMNH CONSISTENCY
¢} o = ’04‘”0‘ pe 08 80 ! water content %
= x STRATIFICATION 32 o Uy ZP \ E\ L 90 - W ’ ““
>¥le+ DESCRIPTION L g & L b8 prmrn REmARS
w ) " oo 2 > z5 ¢k SHEAR STRENGTH Ibs. sq 1t
= g % ¥ 1 L3
v 70 ! L | | ; ] ! L |
o821 O GROUND SURFACE
T T ToPSOIL + ‘I |
Reddish brown b i
1080.9 SILTY FINE SAND |-
with some oraaNic || [
MATTER l
0716 4'55 - w.il. 101713 Ft.
1 comeacT b AES s R S — T JUNE 18 %6
Brown SRR | $s 5 0
1075.0 SILTY SAnD S . .
., ith soma Gravellp! | Gr 12%; So 48% ;
wi “wom 1 : S 40 %.
o126 25
10
- | boulder) 2 R
] Gr 40% , Sa. 40 %
fito70.0 VERY Dence b 7 3 5S 120 o Si. 209%
Grey s
SANDY SILT 3r
5| with soma GrAvEL ‘f‘
A0
] PR o] Y L Sa. 3T Y
(GLaciaL T'n_\.) ": Tl a ss | 165 Cé: 45555’0. 7%
1085.0] ‘ ;Tx N T
Tl
[
[l
+
20 141 Lo
5 | ss | 120 0
218 Ll SR SO S
1060.9 END OF BOREHOLE
25
1085.0)
VERTICAL SCALE. 1IN 10 B £l MADE V. G H CHD

PDOMINION SOIL INVESTIGATION LIMITED




GEOTECHNICAL DATA SHEET FOR BOREHOLE . S

OUR REFERENCE NO 6-6-9
CLIENT MARSHALL MACKLIN MONAGHAN. LTD MEHOD O BURING. WASHBORING enctotuRt N T
PROJECT BRIDGE OVER CONESTOGO RIVER GIAMETER O BOREHOLE 2 ¥ B
Location  COUNTY RD N¢13. WATERLOO COUNTY DAl JUNE 7. 1966.
DATUM ELEVATION  GEQDETIC
CAMP 5ISTA
z 5 TS P s et CONSISTENCY
¢ = T water content 9,
5 x STRATIFICATION g)g o Sy 210 4P 610 qo ]QJO N HW(() te
PR ! s ® w £ o] 1 RIMARKS
> & DESCRIPTION =3 2 8 Ly BE , [N S —
@ e < 5 z "o i e SHEAR SIRFNGTH Ibs. aq f1
o z N
o o
2 a® i 1 1 1 1 1 ] i i
1080.! Q GROUND SURFACE
T 6" TopPsoil
looss
Brown - black
ORGAMNIC, SILTY __Z_ WL 1076 & Ft
FINE SAND. JUONE 18 166
1075.0)| 5 ]
1074 6 55
CompeacT i SS 21 )
Brown
SILTY SAND and
GRAVEL
loTt64 8BS
VE =IN}
1070.0 10} RY D SE
I SAND LT
Y s 2 ss | 43 0
TiL L
10650 15
3 SS 144 0 '
165

1060.00 20

END OF BOREHOLE

VERTICAL SCALE: W N TO 5 [34

MADE

DOMINION SOiL INVESTIGATION LiIMITED

V.G. H.

CH D




GEOTECHNICAL DATA SHEET FOR BOREHOLE . .6 .

OUR REFERENCE NO 6-6-9
CLIENT MARSHALL MACKLIN MONAGHAN LTD. METHOD  OF BORING WASHBORING ENCLOSURE NO 8
PROJECT BRIDGE OVER CONESTOGO RIVER GIAMETER OF BORIHOUE 2¥%s"
. DATE JUNE 17. 1966 .
LOCATION COUNTY RD N2 13. WATERLOO COUNTY
DATUM ELEVATION GEODETIC
o) - S it § a0 1Q0 water content %,
Rt STRATIFICATION < e 2 0]
<ol E . vel I w |, £ R - L 3 LW Y REMARKS
A @ <« 3 [l s e |
- & DESCRIPTION = z s z3 ¢k SHEAR STRENGTH tbs sq M —
- s z 22
b <’ { 1 i} A L 1 1 | |
i077.9 0 GROUND SURFACE
- ™
T Torsoww 7. W.L. lo1e 3 Ft.
2L
JUNE 18 1266
1078.0] comPacT
Brown — Gray
SILTY SAND
5 ] and GRAVEL ) N Gr S0% ; Sa. 329
| Ss 11 (o) SL 18 %
1070.0, 7 .
] VERY DENSE
Grey
S ANDY . GRAVELLY
10} SILT Lo 28%  5a. 28
Gr. ; Sa. 7
(Gimciar TiLL) ss | 98 A 2l %4% °©
1.8 b e e - R e
1085.0 END OF BOREHOLE
15}
i i i i il 1 i i §
VERTICAL SCALE 1IN 10 B 1 MADE V.G H. cwDp

I3OMINION O INVESTIGATION LIMITED




GEOTECHNICAL DATA SHEET FOR BOREHOLE . T .

OUR REFERENCE NO 6-6-9
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Percentage of Weight

UNIFIED SO CLASSIFICATION

DOMINION S01L. INVESTIGATION LIMITED

GRAIN SIZE DISTRIBUTION

Cub gEsEREnCE No ©°6-9
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DOMINION S011. INVESTIGATION LIMITED 6-6-9
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Percentage of Weight

DOMINION SOIL INVESTIGATION LIMITED

GRAIN SIZE DISTRIBUTION

OUR REFERINCE NO. 6—~6-9
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