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Attached, we are forwarding to you, our detailed
foundation investigatlon report on the subsoll conditions
existing at ths abeve structure site.

We believs that -the factual date and recommendations
contalined therzin, will prove adequate for your desizn ,
reguirements. Should additional informetion be required,
please do not hesltate %o contact our Office.
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FOUNDATION INVESTIGATION REFPORT
Proposed Crossing at Battesaux River
And BHwy. #26, Twp. of Nottawasaga
Lot 39 & 40, Con,6, County of Simcoe
District No. 5 {Owen Sound)

W.J, 67<F=88 == W,P, 138-66-03

i. JIBTBODUCTION:

A request to carry out a foundation investigation for
the proposed structure to carry Bwy. #26 over the Batteaux River,
was recelved from Mr, A, P, Wett, Regional Bridge Loecation
Engineer, in & memo dated September 4, 1967,

An lnvestigation was subsequently carried out by this
Section to determine the subsoll conditions existing at the site
of the proposed crossing.

This report contains the results of our field and

laboratory investigations, together with our recommendations for
the foundations of the new structure.

2, DESCRIPTION OF SITE AND GEQOLOGY:

The new structure is proposed to be loecated 22,0 rt.
north of the existing one, about 0,5 mile east of Collingwrod
East Limits on Hwy. #26. The existing bridge is a 30.0-ft.
clear span concrete and steel continuous beam bridge, founded
on spread footings, and is generally in sound condition,

The site of the crossing is situated in the physio-
graphleal region known &8s the 'Simecoe Lowlands'. A4t this
location, the Batteaux River flows in & southwest to northesst
direction, through fairly flat terrsin. The general topography
ig flat to undulating, covered with pasture,

The bedrock outcrops at the site of the existing bridge
and farther upstrean,
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3. FIELD AND LARORATORY WORK:

The field work at the site consisted of four sampled
boreholes and three dynamic cons penstration tests, A4All holes
were advanced using conventional diamond drilling eqﬁipment
adapted for soil sampling purposes, A driving energy of

350 ft.-1lbs. per blow was used for the dynamic oone penetration
teste,

Disturbed samples were obtained using & 2-inch 0,D,
split-spoon sampler driven sccording to the specifications for
the Standard Fenetration Test. Bedrock samples were obtained
in all boreholes using AXT coring equipment, except borshole 1,
where BIT coring equipment was used,

Samples were visually examined in the field and
subsequently in the laboratory. The tests were carried out on

selected samples to determine the following properties of the
solls

1} Grain-Size Distributieon

2} ~ Natural Holsture Content

The results of field and laboratory tests are summsrized
in the Becord of Borehole sheets, whisch are contained in the
appendix to the report.

The locations and elevations of boreholes are given on
Drawing No, 67-F-884, which is also contained in the appendix to
this report.

The borehole locations were provided by the Owsn Sound
Distriet Offiece, D.H.O,
k., SUBSOLIlL. CONDITIONS:
4.1) Genersl:

The subsoil at the site consists of 2 mixture of sand znd
gravel with some silt and c¢lay overlying limestone besdrock,

sont*d., j3 o0 o
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L, SUBSOIL CONDITIONS: {cont'd.) ...
b,1} General: {cont?d.) ...

The boundaries between the different deposits are
shown on the attached Record of Borehole shests.. The estimated
stratigraphical profiles shown on Drawing No. 67-F-884, are
based upon this information. ’

From ground lavel downwards, the different deposits
are described as follows:

k,2)

Mixture of Sand end Gravel with some Silt and Clay:

The thickness of the soll deposit was from 9.5 ft. to
12,5 ft, It is composed of sand and gravel with some silt and
clay. The material on the river slopes is malnly sand and gravel

only. The grain-size distribution curves showed the following
rangess

Gravel CeLEEELICBLECEFEIRERDS 10 “?2%

Saad e HO OO EPLPEHNY2OD L S 2& hat 2’9%
Silt and 81ay ees 80050 a' - #2%

The 'N' values indicat. & dense to very dense
compactaness.

%.3) Bedrock:

The bedrock was proven to various dspths in 211 borsholies,
It was visible under the existing bridge in the west half of the
river bed. The bedrock core samples were examined by
Mr. B, K, Glassford, Geologist, Materials and Testing Division,
Department of Highways, whose report is as follows:

®The rock core is limestons., Dark to medium grey

solour, medium grained texture, hard with some shale partings
throughont . ®

The elevations of bedrock in varicus boreholes
are as follows:

sont'd. /& ..




- B
k., SUBSOIL CONDITIONS: (cont'd.) ...

k.3) Bedrock: {(cont'd.) ...

Elev, Elevw,

Heathered Sound
Borehols HNeo. _Bedrock Bedrock
1 583.1 581,6
2 584 .2 583.7
3 582.3 581.8
i 583,.2 582,7
Exposed along 585.0 -
West Abutment
{existing)

5, GROUNDWATER:

The water level im the river at the time of investigation
was at elevation 586.5. It may be assumed that the groundwater
level in the viecinity of the river 1s egual to or slightly higher
than the prevailing river water level,

6., DISCUSSION AND RECOMMENDATIONS:

It is propossd to replace the existing bridge with a
new structure located 22.0 ft. north of the existing one, The
new bridge will be 30.0 ft., eclesr span and skewed at an sagle of
10°, 4n approach fill 13,0 ft. above the river bed 1s required.

Because of rslatively shallow bedrosk, 1%t is recommended
that spread footing type foundations, placed on sound besdrock,
be provided., A safe bearing pressure of 10.0 toens/sq.ft. may be
used for desigm purpoeses,

¥o stability problems are anticipated for forward and
gide slopesn of 2:1.

“ince the spread footings have to be founded under
water, 1%t wlll be necessary t0 provide a dewatering scheme,

Zip-rap should be provided on the slopes as protsction
against scour,

cont'd, /5 ...
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7. SUMMARY:

A foundation investigation at the site of the propecsed
crossing of Hwy., #26 and the Batteanx River 1s reported.

Subsoll at the site consists of sand and gravel with
sone silt and clzy overlying limestone bedrock. The bedrock is
exposed under the existing bridge.

It iz resommended that the structure be supported on
spread footings placed on sound bedrock.

No stability problemes are anticipated for standard 2:1
forward and side slopes of the embankment.

No major dewatering problems are anticipated.

Scour protection should be provided.

8., MISCELLANEOUS:

The field work for this prolect was carried out during
the periocd September 11 to 14, 1967, under the supervision of

Mr, A, Prakash, Projsct Foundation Engineer, who alsc preparsed
this report.

The equipment used was owned and operated by Dominion
Soil Investigation Ltd.

This report was reviswed by Mr. K. G. Selby, Supervising

Foundation Englneer,

November 1967,







FORM 0OB-MT-128
E6-45486

OFFICE REPORT& SOIL EXPLORATION

DEPARTMENT OF MIGHWAYS ~ ONTARID

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.:

FOUNDATION SECTION

508 E7=FuGB LoCATION Hwy. 26 Line 'Bt  LL7 + 83 Rt. 33 Ft. ORIGINATED gy 2T
W.P. 138-66-03 BORING DATE Sept. 11-12, 1967 COMPILED BY Af
O ™
DATUM Geodatic 8OREHOLE Typg _BX Casing CHECKED BY 7"
DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT wy
SOl PROFILE SEMPLES « | BLOWS 7 FOOT PLASTIC LWIT wp N
5 § e \ . . | | WATER CONTENT ~—w % b
2l = & | & ISHEAR STRENGTH P.SF. wp w Wy 5@
ELEV -2 . S S B Wl aEwARKS
DEPTH DESCRIPTION Rl sl 2 el 2 o
211384 WATER CONTENT % Y
€95.6| Ground Level @ B W 1020 30 p.c.r.pr.5a,51&C1 ]
p— - 55
Y| Mixture of sand and |97
gravel, some s5ilt and R
S " o
clay. ss |93 o) b3 38 ¢
€S 550 5
Dense te verv dense. o 26 33 11
8§ |35
cs8
Ss_[1ooAén o ho 18 b2
585
s
?:8:“3« o Lu{jj’{%ﬂ o] 13 L7 10
G ! Hedpaal o WEaE el BXT
=his | BeAToek = Limestone RS oo
1.0 PEnd of Borehole
580
!
i
5
i




FORM OB-MY-126

&hH-4548

OFFICE REPORT g SOIL EXPLORATION

DEPARTNENTY OF MIGHWAYS ~ ONTARIG

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.?

FOUNDATION SECTION

J0B ___O]=Fu88 rocation My, 26 Line '8! Wh7 + 89 Rt. 6 Ft. ORIGINATED BY A0
w.p, 1306603 BoRING paTE . Sept. 12, 1967 COMPILED BY AL,
paTum..Jeodetic BOREHOLE Typg i C2sing, Cone CHECKED BY
OYNAMIC PENETRATION RESISTANGE LIQUID LIMIT wy
S0 PROFLE SAMPLES w | BLOWS /FOOF PLASTIC LIMIT wp .
51 & 2 20 40 60 80 100 | \warer cONTENT——w x &
R © | 8 |'SHEAR STRENGTH P6.F. e W 59
ELEV. Bl . L e P Wl REMARKS
T DESCRIPT(ON Zl =] |0l =
DEPTH | oW
=l 2] 13| Y WATER CONTENT % sa.siacl
:f;g;;.z“? Oround Level " ﬁ w in 20 30 B.C.F. Gr.5a, 4
UV Mixture of sand and 63-"-0?
gravel, some silt andl:
elay. E <
590
. o 72 2% )
Dense to very dense. | S8 131 \
S5 poofvs8s o 1346 I
S8l 2 2%
K% Hedrark = Wesllerad w o
10.0 Bedrock - Limestone 3 {RC 2
959
Scund
579.7 580 .
1h.0] End of Berehole

L
o
WY




FORM OB-MT-128 OFFICE REPORT&SO!L EXPLORATION

GH-4848

DEPARTHENTY OF HIGNWAYS - ORTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 3 FOUNDATION SECTION
Jop _ 07188 rocation _Hwy. 26 Line 'B' L7 + 20 R:, 26 Ft. ORIGINATED BY AP
w.p.__ 238«66-03 BORING pATE __Sept. 13, 1967 COMPILED BY AP
DATURM {;Gﬁﬁﬁ‘iﬂiﬂ - BOREHOLE TYPE BY C&Eiﬁgs Cone CHECKED 8Y .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOt PROFIE SAMPLES w | BLOWS /FoOT PLASTIC LIMIT wp .
5 8| 2 2P0 4o 60 go 100 WATER CONTENT x b
il L1 @ [SWEAR STRENGTH PS.F. wp ., W 22
V. . w e —
g%—?; DESCRIPTION 51 81 ¢ o0 2 Xg REMARKS
T {2 =108 4 WATER CONTENY %
-4 . oy 5
Ground Level @ a| ¢ 0 &0 gO p.c. g Ji7 5251801
Hikture of sand and 0‘2}
gravel, scme silt oS 590
9 ;
and ¢lay. o \
si¢] 1| ss |y T~
Dense to very dense. ?‘; 2 | pg \\\
Y 585 M S 1 L9 30
el 31 88 {60 =0 21
£52.3 Oclir—tss—temn o 9 Lo 22
CoLa V| REERERE o WeATReran
5.0
e By AXT
Bedrosgk - Limestons > | RC 580
1C0E
Sound
Pl Tl
Brnd of Borehole i
!
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FORM OB-MT-126 OFFICE REPORT ﬁN SOl. EXPLORATION

®

ety
DEPARTMENT OF WISHWAYS - ONTARIO
RECORD OF BOREHOLE NO.bL FOUNDATION SECTION
MATERIALS & TESTING DIVISION
oy o " ™
Jos __67=F-08 cocation .. Hey. 26 Line 'B' LL7 + 2l Rt. 11 Ft. oriGINATED By D
patum.... Geodetic BOREHOLE Typg _BX Casing, Cone CHECKED BY _Lii
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOl PROFILE SAMPLES w | eLows /Foor PLASTIC LIGIT wp N
& § 2 20 4o o 8o 100 WATER CONTENT ——W ¥ b
2l e & | 2 I'SHEAR STRENGTH F.S.F. wp w WL 59
ELEY I I I . - © Wi REMARKS
OEPTH DESCRIPTION Bl s 2 2 2 o
E g o a8 ﬁ WATER CONTERT % X v e .
g;i:;g .2 Grownd Leval PP 6 L ic 20 310 P.C.E. . Sa. 51401
0,0 oo \
Mixture of sand and | _-‘Cj)': \
ravel, some silt i A !
srees ) T TS o w R
and zlay, 0.
g j
Y |
Very dense fé::-: 2 185 |akg 0 0 Ll 38
b, 56
beg e L O T
2012 ool 3 1 87 | oA
552,71 Bedrock - Weathered m
10.5 S Ay
Ll rof®
Bedrock - Limsstone o
FRroes 1008 g
Sound >
578.2
15.0] End of Bovrehois
579




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - TIE NUMBER OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOCN SAMPLER
12 INCHES INTO THE SUBSOIL, ODRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

F(TTED
TO THE ERD OF ODRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER 3LOW.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONEC,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OB DENSENESS OF COKESIONLESS SOILS ARE DESCRIBED
IK THE FOLLOWING TERMS : -

CONSISTENCY ‘N’ BLOWS/ FT. ¢ LB./SGFT DENSENESS "N BLOWS / FT.
VERY SOFT o - 2 0 - 250 VERY LOUSE 0~ 4
SOFT 2 - & 250 - S00 LOUSE 4 - 10
FIRM 4 - 500 - 1000 COMPACT i - 30
SYIFF B - i5 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > A0 > 4000

TYPE OF SAMPLE

S5 SPLIT SPODN TW THINWALL DPEN
WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE 3 OESTERBERG SAMPLE
AT AUGER SAMPLE Fs FOIL SAMPLE
cs CHUNK SAMPLE RC ROCK CORE
ST SLOTTED TURE SAMPLE

B M SAMPLE ADVANCED HYDRAULICALLY

PM.  SAMPLE ADVANCED MANUALLY

SOl TESTS

Gu UNCORFINED COMPRESSION L.V LABORATORY VANE
Q URDRAINED TRIAXIAL Fv. FiZil VANE
Qeou CONSOLIDATED UNDRAINED TRIAXIAL C CONSOLIDATION

Q¢ DRAINED TRIAMNIAL 5 SENSITIVITY
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ABBREVIATIONS USED

IN_THIS Fc:EPORT

SOIL PROPERTIES

UNIT WEISHT OF SoiL (8ULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

URIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL {DRY DENSITY)
UMNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G =

V01D RATIO

PORQSITY

WATER CONTENT
DEGREE OF SATURATION
Liquid LT

BLASTIC LiMiT
PLASTICITY INDEX
SHRINKAGE LiMIT

w—w
LIQUIDITY INDEX = i .
»
-w
CONSISTENSY INDEX = bt
[
VOID RATIO IN LOGSEST STATE

VOiD RATIO IN DENSEST STATE
DENSITY wipEX = —mox 7€

mox ~ €min
RELATIVE DEKSITY D, 1S ALSO ysSED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE E___:_Aa__,_
{i+e) Ao
COEFFICIENT OF CONSOLIDATION
COMPRESSION mipEX = — BE___
Qg &
e t

TiME FACTOR =

pre {d, .RAINAGE PATH )

DEGREE OF CONSCLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION )

INTERCEPT W TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

5 : [
SHEARING RESISTANCE, | T;= ¢+ ¢ tan §
O FRICTION 2

APPARENT COHESION
N TERMS OF
TOTAL STRESS

Te=Cy+ O tan ¢

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION
COEFFICIENT OF FRICTION
SENSITIVITY

T

05 @
0w d

N s <o

LSRG mesy mod o qq s

2 Qorw

<

GENERAL
= 31415
BASE OF NATURAL LOGARITHMS 27183
or Ing NATURAL LOGARITHM OF @
OR 100 g  LOGARITHM OF g TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

WMOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

HORMAL EFFECTIVE STRESS { T iS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { 14 IS ALSO USED)

MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS )
#ODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

CORFFICIENT OF ¥iSCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH WARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION

LENGTH OF FOUNDATION

DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING

1O SPECIFIC GRAVITY. DEPTH AND CORESIDN ETC i THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLGPE TO HARD STRATUM
ANGLE OF SLOPE TO HMORIZDNTAL
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