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DEPARTMENT OF HIGHWAYS QOHNTARIO

MEMORANDLUNM -

Mr. B. R. Davis,

From: PFoundation Section,
Bridge Engineer, Materials & Testing Div.,
Bridge Division. Room 107, Lab. Bldg.
Attention: Mr., S. McCombie Dave: January 28, 1966
Dus Fice Ree. In repLY 10 FEB 3 " 1966
SussecT: .

FOUNDATION INVESTIGATION REPORT

For
Hwy. #10 and Rocky Saugeen River o
Structure, Co. of Grey, Twp's,of ol

Artemesia and Glenelg, Lot 94,
Conc’s 1 N,E. and 1 S.W. T.S.R.
District #5 (Owen Sound)
W.J. 65-F-121 W.P. 99-64

Attached, we are forwarding to you, our detailed
foundation investigation report on the subsoil conditions -
y existing at the above structure site,

Ke believe that you will find the factual data and
recommendations contained therein,

adequate for your design
requirements, ’ 3

. A
Should additional information be required, please

feel free to contact our Office,

AGS/MdeP
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cc: Messrs,
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.

R. Davis (2)
A, Tregaskes
W. Farren
Gater

F. Gilbert
Roy

Watt

PRINCIPAL FOUNDATION ENGINEER

Foundations Office
Gen. Files -~
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FOUNDATION INVESTIGATION REPORT
For -
Hwy. #10 and Rocky Saugeen River
Structure, Co. of -Grey, Twp's.of
Artemesia and Glenelg, Lot 94,
Conc's 1 N.E, and 1 S.W. T.S R.
District #5 (Owen Sound)

W.J. 65-F-121 - W.P. 99-64

1. INTRODUCTION:

A request to carry out a foundation investigation at
Hwy. #10 and the Rocky Saugeen River, was received from the Bridge
Location Section, in a memo dated October 19, 1965,

It is proposed to erect a new structure to carry Hwy. #10
over the Hocky Saugeen River. The site of the proposed structure
is located approximately 0.75 miles North-West of the Town of '
Markdale, County of Grey, Twp's. of Artemesia and Glenelg, Lot 94,
Conc's. 1 N.E. and 1 S.W. T.S.R. At this lccation the chainage of
Hwy. #10 is from 109+21 to 110+57.

In order to determine the soil properties and decide on
the type of foundations, an investigation was carried out by this
Section. Results and the discussion of the field and laboratory
investigations, as well as conclusions and reccmmendations’for the

future design work, are contained in the following paragraphs of
this report. '

2, DESCRIPTION OF SITE:

The site of the proposed structure is located in the County
of Grey, Townships of Artemesia and Glenelg, Lot 94, Concessions
1 N.E, and 1 S.W. T.5,R., approximately 0.75 miles North-West of the
Town of Markdale. The surrounding area forms a natural ravine at
the bottom of which flows the Rocky Saugeen River (approximately
30'-0" wide and 2 - 3 feet deep). Both banks of the river are swampy.

cont'd. /2 esencoue
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2. DESCRIPTION OF SITE: (cont'd.) ...

The existing concrete bridge, which was built in 1923 on
7'-6" wide spread footings at approximately El. 1,309.0 {(bottom of
footing), is badly damaged by traffic. Some spalling of beams and

abutments may also be seen, No visible settlements of the existing
structure. could be observed. '

3. FIELD AND LABORATORY WORK:

In order to obtain suffidlent information on the type and
properties of the subsoil, twelve sampled boreholes and twelve
penetration tests were carried 6ut at this site. Split-spoon samples
were taken at various depth intervals,

Samples recovered in the split-spoon were used to determine
the following physical properties: ' '

1. Natural Moisture Contents.
2. Grain Size Distributions,
3. Atterberg Limits,

Results of these laboratory tests are summarized in
Appendix I of this report.

4, SUBSOIL CONDITIONS:

4.1) General:

The stratigraphy of the soil at the site was found to be
generally uniform. A detaliled description of various seoil types
encountered during the investigation, is shown in Appendix I of
thisg report, and is also given in subsequent paragraphs. The
estimated stratigraphical profile shown on Dwg. No, 65-F-1214 is
based upon this information.

cont'd/3 ...
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4. SUBSOIL CONDITIONS: (cont'd.) ...

L,2) Black Organic Topsoil:

A 2. to 5-foot thick layer of organic topsoil was found
at the site, It consists mostly of decayed wood, grass and tree
leaves. This layer should be completely removed prior to con-
struction of new structure footings.

L,.3) .Clayey Silt with Sahd and traces of Gravel - Firm to Hard:

This stratum, which extends to the bedrock, was found
immediately below the topsoil.

The average percentage of silt in this stratﬁm is 54%, - i
sand 23%, clay 18%, and the rest of 5%, is gravel. Moisture content
determination for this stratum averaged about 12%, ranging from 6%
to 31%, while liquid limits varied from 14% to 21%, and plastic limits -
from 12% to 14%. The overall stratum was found to be in a firm to hard;
condition, with an average 'N' value of 34 blows/foot, The 'N' values
varied from 5 blows/foot to 92 blows/foot. ' :

L, 4) Soft Sandstone Bedrock:

Soft sandstone bedrock was encountered beneath the'stratum
of clayey silt with sand and traces of gravel. Five feet of bedrock
core taken in B.H.'s #1, 3, 4, 7, 8, and 11, shows soft sandstone
bedrock. Recovery of bedrock core varie’ from 25% to ho%.,

The investigation has revealed that the surface of the
bedrock is uneven and may vary slightly some distance away from the
borehole,

5. GROUND WATER CONDITIONS:

Low pressure artesian water was encountered in B,H.'s
#1, 2, and 3 {(water rose 9 feet above ground level in BX casing
in 18 minutes). In all other boreholes the ground water level was
found at approximate El. 1,314.0, which was slightly higher than
the prevaliling creek level,

Cont'de /Ll' ooooro.ee
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6. DISCUSSION AND RECOMMENDATIONS?

It is proposed to erect 'a new structure to cafry Hwy. #10 -
over the Rocky Saugeen River.  As described in the prededing
paragraphs, the subsoil consists of soft organic topsoil underlaiﬁ 
by firm to hard, clayey silt with sand and traces of gravel,
followed by soft sandstone bedrock. The existing bridge is sup-

ported by. spread footings at approximate elevation 1,309.0 (bottom
of footings).

It is recommended that the new structure be supported
also, on spread footings founded at El1, 1,308.0. A safe load of
up to 2.0 t.s.f., may be assumed for design purposes, If higher
loads are desired, H-piles driven to bedrock, should be used. The
design load on the pile should ke the allowable maximum for the
section used. Due to the unevenness of the bedrock, the pile
penetration may be variable, If perched abutments are used, the - :
existing fill (which consists mostly of broken rock) at the required
locations, should be excavated and replaced by granular fill to
facilitate the driving of piles.

Since excavations below the ground water level will have
to be carried out, it will be necessary to provide a dewatering
scheme which will prevent 'boiling' of the excavation bases. In
order to dewater the excavations satisfactorily, it is‘recommended
that a scheme which incorporates steel sheet. piling, be used, and
that the sheeting be left in place permanently. Sheeting should be
driven to a depth below the excavation bottom equal to the height
of the prevailing ground water level above it., A deeper penetration
may be necessary for scour protection., The expected scour, if any,
should be checked with the D.H.O, Hydrological Section when their
study is completed.

No stability problems for the widening of the approaches
are anticipated, provided standard 2:1 slopes are constructed.

cont'd. /5 ee s 0o




7. SUMMARY:

A foundation investigation at the site of a proposed newA
structure at Hwy. #10 and the Rocky Saugeen River is reported.

Subsoil at the site consists of soft organic topsoil,

underlain by a stratum of firm to hard, clayey silt, followed by
soft sandstone bedrock,

Procedures for construction and dewatering, outlined in
the body of this report, should be followed,

The danger of scour, if any, should be checked with the
D.H.O., Hydrological Section, when their study is completed,.

No stability problems are anticipated for the approach
widening.

8. MISCELLANEOUS:

The field work for this project was carried out during
the period November 9 - 24, 1965, under the supervision of
Mr, W. W. Kulmatickas, Project Foundation Engineer,

Equipment used was owned and operated by Dominion Soil
Investigation Co, Ltd.

The report was prepared by Mr. W. W. Kulmatickas, and
reviewed by Mr. K. G. Selby, Senior Foundation Engineer,

January 1966.
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v ABBREVIATIONS USED IN THIS REPORT

U

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

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

60 DEGREE CONE, FITTED
TO THE END OF DRiLL RODS, 12 INCHES INTO THE SUBSOIL,

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE S
iR THE FOLLOWING TERMS : -

OiLE AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

CONSISTENCY 'N' BLOWS/ FT. ¢ LB./SQ FT. DENSENESS 'N' BLOWS / FT.
VERY SOFT o -~ 2 0 - 250 VERY LOOSE o -4
SOFT 2 -4 250 - 500 LOOSE 4 -~ 10
FIRM 4 - 500 - 1000 COMPACT io - 30
STIFF 8 ~ 5 1000 - 2000 DENSE 30 - 50
VERY STIFF 13 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000

-

TYPE OF SAMPLE

S.8. SPLIT SPOON T.W. THINWALL OPEM
\OI‘S‘ WASHED SAMPLE T.P THINWALL PISTON

s e SCRAPER BUCKET SAMPLE 0.8 OESTERBERG SAMPLE
AS. AUGER SAMPLE F.S. FOIL SAMPLE

cs. CHUNK SAMPLE RC. ROCK CORE

5T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P M SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL EV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qd  DRAINED TRIAXIAL s SENSITIVITY

D
D)
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el
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me
Cv

Ce

Cy

$u

ABBREVIATIONS USED

IN THIS REPORT _

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

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

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G = 1‘
»

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY .INDEX
SHRINKAGE LiMIT

W~ Wp
LIQUIDITY INDEX =

P
W W
CONSISTENCY INBEX = i
3
YOID RATIO IN LOOSEST STATE
VOID RATIO iN DENSEST 3TATE

DENSITY INDEX » 2oz "€

max ~— €-n
RELATIVE DENSITY D, 1S ALSO USTD
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIERT OF VOLUME CHANGE = ~fe__
(i+e) Ao

COEFFICIENT OF CONSOLIDATION

De

COMPRESSION INDEX » ————7—
Aloge @

TIME FACTOR = Ed‘%t-— { 4, ORAINAGE PATH )

DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION

INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | T(=c'+ 0 fon ¢’
OR FRICTION

APPARENT COHESION

N TERMS OF
APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE, A

OR FRICTION TexCy+ o tand
COEFFICIENT OF FRICTION

SENSITIVITY

B XOMEY @4 Qq¢c

ZOrw

o

GENERAL
=3-1416
BASE OF NATURAL -LOGARITHMS 2-7183
or Ing MATURAL LOGARITHM OF @
OR logg  LOGARITHM OF G TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFIYY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS { O IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHMEAR STRAIN

POISSON'S RATIO { L IS ALSO USED)

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

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO MORMAL 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
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

240DULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




FORM OB-MT-126 (FORMERLY DB-ML-126) OFFICE REPORT ON SOIL EXPLORATIOR

Sl ) ® °

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 1

FOUNDATION SECTION

Joe 65—F-121 LOCATION Rocky Saugeen River & Hwy #10 Ch 1107‘1.;6 90'=-0'" Lt, ORIGINATED BY W.W.K.
w.p.. 99-64 BORING DATE —Nov. 9 & 10, 1965, COMPILED BY WK,
< . 2 s e
pATUM. 1313.0 BOREMHOLE -TY-PE . Washboring BX Casing, CHECKED BY K.G.S. e
DYNAMIC PENETRATION RESISTANCE LIQUID LiMiT wp
SOIt PROFILE SAMPLES | . |sLows/Foor — PLASTIC LiMIT wp .
5 s| 2 20 40 60 8 100 WATER CONTENT ——w x b
& g1 | &| @ [SHEAR STRENGTH P.S.F. wp w wy 3@
. [ )
géPETVP; DESCRIPTION 52| )¢l 3 @ W1 REMARKS
121 %3 E WATER CONTENT % Y
3313.% Groundlevel @ @ 10 20 30 P.C.F.
= P
1310, Black Org. topsoil. ~ ) 1310 %gtg 813 Water
2.7 7 11851 5 o Abovet groundlevel}
/// 2 55118 °
. . / Grot
Clayey silt with / $230%
sand & traces of 318518 ‘ ° S155%
1 / 1300 T~ 155
gravel. / AY C1 15%
Firm to hard. % L1 SS]20 > b
/ \\ Gr()é%
Sal
% 5 | 55|24 N b 5163%
/ 1290 €1 21%
/// 6 | 55126 °
? 71585151 ; o
% 1280 |
1273 @
39.6| Soft sandstone.
Bedrock. 1270
1268.4
£E5.01 End of borehole.
] H 1 1 | §




FORM DB-MT-126 (FORMERLY OB-ML-12&) OFFICE REPORT ON SOIL EXPLORATION

65-1831 ' . ‘

DEPARTMENT OF HIGHWAYS ~ ONTARID

n . 2
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO FOUNDATION SECTION
JoB __65-F~121 LoCATION Rocky Saugeen River & Hwy. 10 Ch 110456 52'-0" Lt, ORIGINATED By __ H:W.K.
w. P __99-64 BORING DATE Nov., 10 & 11, 1965, COMPILED BY w. WK, :
pATUM. 1316.0 BOREHOLE TYypg _ Washboring - BX Casing. CHECKED BY K.G.S.sé’»{gz
R DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES —|  |8eLows/Foot PLASTIC LIMIT wp .
5 S| = 2p up 60 80 100 WATER CONTENT ——w .
2l = L | & |SHEAR STRENGTH P.§.F. wp wy 3@
ELEV. oW ut ~ t--———-'c{——-—-q 2 5
BEPTH DESCRIPTION 21§ 2 2l 2 8] REMARKS
El 2| 7|3 2 WATER CONTENT % Y
316.0| Groundlevel @ @ 10 20 30 P.C.F.
b413.0 Black organic topscnl% Artedian Water
* 7 to 9§-0" above
3.0 / groujdlevel.
/ 1l |35 201310 3 °
/4 2 1ss| 40 > °
Claysy silt with / , <2
sand and traces of
gravel. / 3 155 | 17,1300 \ —
Firm to hard, ? T~ o g'f%
7 e ———— $
L4 1SS | 27 qQ— Si 63%
/ JC1 23%
/ ss | 3711290
? Gr 0%
/ _ Sa 143
464ssim 1280 e Si 76%
/ €l 10%
1275.73 §
L0.4 Assumed Bedrock
End of borehole.
1270




FORM OB-MT-17 6 (FORMERLY GB-ML-126) OFFICE REPORT ON SOIL EXPLORATION

65-1831 ‘D ’ o

DEPARTMENT OF HIGHWAYS — ONTARIO
RECORD OF BOREHOLE NO.
MATERIALS & TESTING DIVISION 3 FOUNDATION SECTION
Jos 65-F=121 LOCATION Rock y Saugeen & Hwy 10 Ch 110408 L61.0" 1%, ORiIGINATED BY W.W.K,
w.p._99-64 BORING DATE Nov, 12 & 15, 1964, COMPILED BY . W H.K,
paTUM_..1316.0 — BOREHOLE Type _Washboring - BX Casing, cHECKED BY — K.G.S. /4
DYAMC PENETRATION RESISTANCE LIQUID LIMIT wyi
L
SOIL PROFILE SAMPLES |, |’siows/Foor O S T - X
5 g g 20 40 0 80 100 WATER CONTENT——W x -
il = | $ |SHEAR STRENGTH P.S.F. wp w wi 592
ELEV. . clael ¥ ol o p——o——— @ Wl REMARKS
—— DESCRIPTION 2l Sl &2l > ]
DEPTH 2|z 2| W .
A ol 4 WATER CONTENT % Y
® | W 10 20 30
iBlé.C Groundlevel P.C.F.
Boulders, gravel ey Artepian Water
organic matter. - to 9[-0" above
1311,4 v i - grouhdlevel,
) ' N1 [ ss [20]1310 <
o 2 | 88 [20 mN °
Clayey silt with / \ (s}r gé
A . " a
sand ind treaces of 3 T35 T34 ] 1300 . 51 5%
gravel,
? c1 27%
Firm to hard. ,// by S5 135 °
; Gr O%
. 1290 . Sa 20%
% 5 | 85 {38 51 592
% C1 21%
/ 6 | 55 |50 | 1280 °
272.4 rg
44.0 | Soft sandstone 1270
1267.(1 Bedrock

49.0 | End of borehole,




FORM OB-MT-126 (FORMERLY CB-ML-12&)

£5-1931

OFFICE REPCRT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS — ONTARIO

RECORD OF BOREHOLE NO.

F
MATERIALS & TESTING DIVISION b OUNDATION SECTION
JOB 65-?—121 LOCATION Rocky Saugeen River & Hwy 10 Ch 1097467 L3'-0" Lt, ORIGINATED BY W.W.K.
w.p._99-64 BORING DATE _Nov. 15, 1965. COMPILED BY LELE OO
DATUM 1316.0 BOREHOLE TYPE Washboring - BX Casing. CHECKED BY K.G.s, kl;";é::‘
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES _|, |BlowsFoor Llauip LiMiT s g
5 g| 3 20 4D 60 80 100 WATER CONTENT——W «r
=] = w | 8 | SHEAR STRENGTH P.S.F. wp w wi 32
ELEV. 2 - R © Wl REMARKS
D—E?T-H DESCRIPTION =1 = b g ; o
HEIRR = WATER CONTENT % Y
1316.0 Groundlevel » @| W 1020 30 P.C.FJWL Elev,
h313.8 Black organic topsoil :::": _; 1314,.0
2.3 / Obsegved in
/11 155 |25 1310 ~— casing.,
/ - Gr BZ§
. Sa 3
Clayey silt with < 323
sand and traces of // 2 | SS |28 — ‘ gi ;%
o] 5
gravel, // [t
/13 |55 [|1300 \\i ° Gr 0%
Firm to hard. / Sa 27%
% B Si 59%
? {4 [sS [39 I ° C1 14%
Z 1290
? 5 185 |45 °
282 .0
34.0 Soft sandstone, 1280
Bedrock.
276.4Q
0.0 End of borehole,
1270




FORM OB-MT-128 (FORMERLY O8-ML-12§)

£5-1831 o

—

"OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION
Jog _65-F=121

RECORD OF BOREHOLE NO.

FOUNDATION SECTION

1288, 5
29.5] Assumed Bedrock
End of borehole.,

LOCATION Rocky Saqggen River & Hwy 10 Ch 109;‘21 4L61-0" Lt, . ORIGINATED BY W.W.K,
W.P _99-64 BORING DATE _Nov. 15 & 16, 1965, COMPILED BY W.W.K,
paTum_1318.0 BOREHOLE TYPE __Washboring - BX Casing. CHECKED BY K,G,s_cgéf
PROFILE DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT
SOIL_PROFIL SAMPLES | . |sLows/Foor PLASTIC LIMIT ——— wp N
5 5| 2 200 4 60 WATER CONTENT ——Ww x
3 o O <49
v 2]l g , | €| @ [SHEAR STRENGTH P.SF. 32
;—;—TQ DESCRIPTION 2l 2 ¢ o s ' ° ' T8 | ReEmarks
HEIRR I WATER CONTENT% |
1518.0] Groundlevel @ | “ 10 20 30 P.C.F. B
k ic topsoil [
1315, 5| Drack organic topsoil [ WL Elev. 1313.7
2.5 / X
% SS 120 —~—— Obsefved in
Clayey silt with sand / 1310 = Casing.
and traces of gravel, / - < Gr36¥ Sa 30%
/ 55127 <’ sizug €1 10%
Firm to hard.
g
/ 3 135 [29 L °
/ 1300 g Gr 0F Sa 26%
% ~—— Si 64% C1 11%
? ss 143 o—
/ % 1290




FORM OB-MT-126 (FORMERLY DB-ML-125) OFFICE REPORT ON SOIL EXFPLORATION

S ® ®

DEPARTMENT OF HIGNWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION l RECORD OF BOREHOLE NO. ¢ FOUNDATION SECTION
Jos _65-F-121 rocaTion Rocky Saugeen River & Hwy 10 Ch 109£56.921.0" Lt, ORIGINATED BY W,W.K.
w.P. _97-64 BORING DATE _Nov, 15 & 17, 1945, COMPILED BY W.¥.K. —
paTum__1315.0 BOREHOLE TYPE __Waghboring - BY Casing. CHECKED BY K.G.SM
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES 1 . |sLows/FooT PLASTIC LIMIT wp N
5 ol 2 20 L0 60 80 100 WATER CONTENT —W x -
sl &l g Q@ [ SHEAR STRENGTH P.S.F. wp w wi §'g
. - Oy
%:7\; DESCRIPTION AR RN 8| REMARKS
€121~ 131 3 WATER CONTENT %
w I~
0! Groundlevel @ @ ] PCF]WL _%BI__
- Black organic topsoil" =
31?; & o7 T 1314.9
. / 1310 Obsedved in
1 {55 31 T ° Casing,
Clayey silt with ? > asing
sand and traces of / <
gravel, / 2 1ss g \ o——h
7 ]
Firm to hard, / 1300 1 Gr € sa 29%
/ 3 [SS |34 N ° Si q1% C1 10%
/ L 153 155 or
% —
;/ 1290
§285.5
29.5} Assumed Bedrock. “
End of borehole,
1280




FORM OB-MT-126 (FORMERLY 0B-ML-126) OFFICE REPORT ON SOiL. EXPLORATION

Sl ) ® ®

DEPARTMENT OF HICHWAYS ~ ONTARIO
R .
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 7 FOUNDATION SECTION
o  65-F-121 LocaTion Bocky Saugeen River & Hwy 10 Ch 109421 46'-0" Rt, ORIGINATED BY _ W-W.K.
w.p.__99-6L ‘ BORING DATE Nov. 16 & 17, 1965, compiLep By — H.W.K.
DATUM 1318.0 BOREHOLE TYPE Washboring - BX Casing. CHECKED BY K.G.s-ﬂ{;ﬁij
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES _| ., |slows/Foor s s _
5 8| 2 20 40 60 8 100 WATER CONTENT —W x e
2 w | 9 [SHEAR STRENGTH P.S.F. wp wy 248
ELEV. W ow | N @ w 2z
OEBTH DESCRIPTION 2l 2 2 ol = W] REMARKS
=\ 3] %3 4 WATER CONTENT% |
218,0! Groundlevel t-j; af W 10 20 30 P.C.F.
16.0]Black organic topsoil [ WL Elev.
2.0 7/ XL1318.5
"/ T 55 |28 N ° Obserfved in
layey silt with / 1310 P - | Casing.
sand and traces of / \\\ |
gravel, % 2 1SS | 36 — o
Firm to hard. / >
/ 3 S5 |35 ‘\ o
? 1300 e
Ty
? L 138 |44 o
h292.0 ¥
26.0C| Soft sandstone 1290
1287, 0| Bedrock
31.0| End of borehole.
1280




FORM OB-MT-126 (FORMERLY OB-ML-125)

£5-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. &

FOUNDATION SECTION

Jos __65-F-121 Location _Rocky Saugeen River & Hwy 10 Ch 109463 45'-0" Rt, ORIGINATED BY _ W.W.K.
w.p. __99=-64 BORING DATE Nov, 18 & 19, 1945, COMPILED BY WoW.K,
:;.’5
DATUM __1314,0 BOREHOLE TYPE _Washboring ~ BX Casing. CHECKED BY KvG-S-’*%é.
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOl PROFILE SAMPLES w | 8Lows/FooT PLASTIC LIMIT wp .
5 6l 2 20 0 60 80 100 WATER CONTENT — ¥ x =
&) 5| | £| 8 [SHEAR STRENGTH P.SF. wp o, W 52
B - e o
;TELP%/H DESCRIPTION 7] §1 & 2 = & | REMARKS
el 51+ | 3] 4 WATER CONTENT % X
; -4 ] o WL Elev
1314.0 Groundlevel @ PCF. :
Black organic topsoil [~ =1313.7
1311.90 — 1310 Obsegved in
3.0 ,7 T <] . Casing.
7 —]
Clayey silt with / > 15555 | .
sand and traces of / <
gravel, % 1300 \\
. 5 7 o
Firm to hard. /; 3195 126 B
? L | SS |28 1\- °
/ 1290 Gr 0%
/ 5515 o Sa 26%
/ Si 67%
1285, 5 %ﬁ Cl 7%
22,5 Soft sandstone,
1280, 5 Bedrock 1280
33.5 End of borehole,




FORM OB-MT-125 (FORMERLY 0B-ML-125)

65-1831 .

OFFICE REPORT ON SOIL EXPLORATION

Jog 65-F-121

DEPARTMENTY OF HIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.9

LOCATION _RBocky Saugeen River & Hwy 10 Ch 109421 90'-0" Ri.

FOUNDATION SECTION

ORIGINATED BY __W.W.K.
w.p.__99-64 BORING DATE _Nov. 22 & 23. 1965, COMPILED BY WK, >
DATUM__1314.0 BOREHOLE Typg __Washboring - BX Casing, CHECKED BY K.G.5. HZ

DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFILE SAMPLES w | BLOWS / FOOT PLASTIC LIMIT we N
5 8| 2 20 K0 60 WATER CONTENT ——W i
2 = €1 § [snear sTRENGTH PS F. we o, W 32
A . i . i W
!f__éPETvH DESCRIPTION AR RN & | REMARKS
HEIRR I WATER CONTENT % Y | ¥ Elev.
iad
{1314.0] Groundlevel @ @ jo 20 39 PCF| o1313.7
Black organic topsoil [~ k =
.0l o
1311 1310 Obseﬁvgd in
3.0 / < asing.
1135 130 ~—— o
\
Clayey silt with / —
sand and traces of / 2135 | 27 ] o—H
gravel, ? 1300 t\ Gr gé
Sa
Firm to hard. / 3133 | 25 \—\ or—i Si 68%
/] <’ 1 19%
/ \
¢ WA EEEY o
/ 1290 Gr 0%
/) Sa 26%
X 5185 | 49! e Si 68%
1285, 5 Cl 6%
28.5| Assumed Bedrock
End of borehole.
1280




FORM 0OB-MT-126 (FORMERLY OB-ML-126}

65-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.

10

FOUNDATION SECTION

w.p._ 9964 8ORING DATE _Nov, 23, 1965, COMPILED BY W.W.K. -
. . e
pATum _1314,0 BOREHOLE Type _Washboring - BX Casing, CHECKED BY K.G.S,. s
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOIL PROFLE SAMPLES w | BLOWS 7 FoOT PLASTIC LIMIT wp N
5 51 2 20 49 60 80 10D WATER CONTENT—W x F
sl e €| g |snEar STRENGTH PSF. woo, WL 32
A . w | e e |
5——-::1_\; DESCRIPTION 2l 21 & 2| = ’ & | REMARKS
AR WATER CONTENT % Y L.
= 2| @ 10 20 30 WL Elev,
14.0 Groundlevel P.C.F. ey
Black organic topsoil =7 “1313.7
1311.0 ~ 1310 Obsepved in
3.0 Casing.
/ 1 1858 130 o
Clayey silt with / 2 155 [3L > °
sand and traces of <
gravel, / 1300 >
. e /43 1ss [39 °
o -
Firm to har ? 4/
/ 4 | 55 {47 T —] ot
/ —
% 1290
% = Gr 0%
S O O
/ 5 2 6 Sa l&%
/ 1280 Si 65%
1277.8 ”é €1 31%
36.2 Assumed Bedrock
End of borehole,




S

FORM OB-MT-126 {FORMERLY OB-ML-126) OFFICE REPORT ON SOIL EXPLORATION
65-1831 . . .
DEPARTMENT OF HICHWAYS ~ ONTARIO
RECORD OF BOREHOLE NO. 11
MATERIALS & TESTING DIVISION FOUNDATION SECTION
JoB _65-F=121 LocAaTion Rocky Saugeen River & Hwy 10 Ch 110416 L4'-0" Rt, ORIGINATED BY _W.W.K.
w.p, _ 99-6h BORING DATE Nov. 23, 1965. cOMPILED BY . _W.W.K. -
pATUM_ 1316.0 BOREHOLE Typg Washboring - BX Casing, CHECKED BY K,G.s.%
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES . | slows7 Foor T s _
5 8| 2 0 4 60 80 100 WATER CONTENT ——w «E
2l = . g Q3 I'SHEAR STRENGTH P.S.F. wp w wi 38
. . s S——— @
;——é‘;vﬂ DESCRIPTION 2l 21 & 2 = & | REMARKS
=l 3| 5|3 4 WATER CONTENT % Y
1316.0 Groundlevel @ @ w 3 P.C.FIWL Fley
1313, 5 Black organic topso;.lé_ __!:-1313.5
2.5 / Cbse}ved in
1 |SS [11 11310 o Casing.
L ) ~
Clayey silt with / 5153 \> J
sand and traces of ? > {33 ‘<
gravel, / \
; (/¥ 35535 1300 = .
Firm to hard. / \
% L 5SS |49 \\ o
Z S5 [50 11290 o+
/ Gr 0%
/ Sa 5%
& 6 | 53 [66 |1280 o si 73%
Cl 22
1277.3 f V4
38.7 Soft sandstone, ~A
1273, d Bedrock
43.0 End of borehole,
1270




FORM OB-MT-126 (FORMERLY OB-ML-128)

65-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.

12

FOUNDATION SECTION

JOB __65-F=12] LocaTion _Bocky Saugeen River & Hwy 10 Ch 110456 4L3'-0Y Rt. ORIGINATED BY _W.W.K.
w.p._99-64 BORING DATE _Nov. 24, 1965, COMPILED BY __ W.H.K.
paTum 1317.0 BOREHOLE TYPE Washboring - BX Casing CHECKED BY K.G.S, (%
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT we
SOIL PROFILE SAMPLES w | BLOWS /FOOT PLASTIC LIMIT wp >
5 6| 2 20 Lo 60 100 WATER CONTENT —W x b
g €| @ [SHEAR STRENGTH F.S.F. wp . 7L 3¢
. . w . e — ]
ELEY DESCRIPTION gl z 12 3 & | REMARKS
DEPTH gl 21 F 131 4 WATER CONTENT % Y
al * 2| © 10 20 30 .
17,0} Groundlevel . C. F.
i i) [=] WL Elev.
h314.5 Black organie topsoil = 3
2 5 O o = 131[...0
- 2, ) Obsedved in
R e B R LA L) W4 ° Casing.
5@ Iz Gr624 Sa 32%
Sandy gravel with A FESA < ° 51&CY 6%
traces of silt and o
elay. ©o° \ Gr63q Sa 30%
‘ oL 3 155 |49 o 5i&C1 7%
Pl
Compact to very dense|% 1300
o o
o2 )
9000 \
o
0
b Pt 1-85 192 13290 °
D [+]
P
00
4
Ox
36.5| End of borehole, for 1




FORM ON-MT-252
{REV. JUNE 1985)

65-1624 Q

6C
50
+ 40
{ »
S |
| s
! &
|3 |
| x
|53
B s \
- |
= |
o 5 |
o .- |
w cL LEGEND |
< SAMPLE
. BH No. SYMBO
& 20 / 2 e, L
2 o)
3 ©
/ 4 L]
MH OH
\
0 Vd 3
] / 6 v
N N — Py
MR NNNY 7 a
T : :
+ /’ M 24
*‘MQ@ ML oL ! ; 0 -
[»] 10 20 30 40 50 60 70 80 10 20 y 100
LIQUID LIMIT - Par Cent 1 +
DEPARTMENT OF HIGHWAYS - -
MATERIALS oo PLASTICITY CHART we No. 99 -64
TESTING JOB No. -F -
DIVISION 05 F 121




@),

O@

O®

ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL,

DYNAMIC PENETRATION RESISTANCE :

TO THE END OF DRILL RODS,

DRIVEN BY MEANS OF A

t2 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH,

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS

IN THE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFT

FIRM
STIFF
VERY STIFF
HARD

S.S.
WS
S. 8
A5

cs.
ST

'N' BLOWS/FT. ¢ LB./SQ.FT.

0 -~ 2 0 - 250
2 - 4 250 - 500
4 - 8 500 - 1000
8 ~ IS5 1000 - 2000
t5 - 30 2000 - 4000
> 30 > 4C00

TYPE OF SAMPLE

SPLIT SPOON T.W.
WASHED SAMPLE TR
SCRAPER BUCKET SAMPLE 0.5.
AUGER SAMPLE F.s
CHUNK SAMPLE R.C.

SLOTTED TUBE SAMPLE

DENSENESS

VERY LOOSE
LOOSE
COMPACT
DENSE

VERY DENSE

THINWALL OPEN
THINWALL PISTON
QESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

PH. SAMPLE ADVANCED HYDRAULICALLY

P.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
UNCONFINED COMPRESSION (A
UNDRAINED TRIAXIAL FV.
CONSOLIDATED UNDRAINED TRIAXIAL c
DRAINED TRIAXIAL . s

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY

60 DEGREE CONE,
THE DRIVING ENERGY BEING 350 FOOT PCUNDS PER BLOW.

140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

FITTED

S0ILS ARE DESCRIBED

'N' BLOWS/ FT.

(e}
a
1o
30
>

4
¢)

30
50
50



o]

ol

€ 0

=

My
Cy

Ce

Cy

$u

ABBREVIATIONS USED IN THIS REPORT

SOlL_PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

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

SPECIFIC GRAVITY OF SOLID PARTICLES G »

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LiMIT
PLASTICITY INDEX
SMRINKAGE LIMIT
LIQUIDITY INDEX = wl—wp
P

- W
CONSISTENCY INDEX = _V_IL!__

P
VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY INDEX = SMmox "€

mox ~ €min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DiSCHARGE
VELOCITY GF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE » -8 :
(1+e) b0
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » D8

Alogye O

t
TIME FACTOR = %‘Y,— { d, DRAINAGE PATH )
DEGREE OF CONSCLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION
INTERCEPT IN TERMS OF
EFFECTIVE STRESS

T ¢+ O tan §'
f

EFFECTIVE ANGLE OF
SHEARING RESISTARNCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
TOTAL STRESS

Te=Cy+ O tan

COEFF . 1ENT OF FRICTION
SENSITIVITY

%,
7,

i3
e

fog,¢ orR Ing
log,,a or log @

nNMge<<a =

B XOMEY ® A Qg cE

Z20r w

o

GENERAL

= 3-1416

BASE OF NATURAL LOGARITHMS 2-7i83
NATURAL LOGARITHM OF &
LOGARITHM OF 0 TO BASE 10
TIME

ACCELI:RATION DUE TO GRAVITY

VOLUNE

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS_AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIC ( 1L IS ALSO USED)

MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTARCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO MORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
OEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADRE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELCW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO MORIZONTAL




MEMORANDUM
‘ To:  Mr, A. G, Stermac, From:  Bridge Division,
Principal Foundatlon Engineer, Downsview, Ontario,

Room 107, Lab. Bldg.

Our Fie Rer.

DEPARTMENT OF HIGHWAYS ONTARIO

Dare:  pppil 18, 1966,

In reEPLY TO

SusueeT:

®

W.P. 99-64, Bridge Site #B8-166,

Rocky Saugeen River,

Twin 18' x 14' Rigid Frame Box Culvert,
6.75 miles north of Markdale,

Hwy., 10, District 5,

Enclosed please find one copy of the preliminary
plan D 5891-P for the above structure.

Would you kindly review the structure foundations
proposed and inform me if they are satisfactory.

APW/ag A, P, Watt,
Regional Bridge Location Engineer,
Fnel,




i e

ce: Foundations Office {Bm., 110)

Hr, 3. Eclombie,
Bridge Planning Zngr.,
Bridge Division.

Attention: MNr, 4. P. ¥Watt,
Regional Bridge April 21, 1955
Locatlion Engr.

FPoundation Sectioen,
Materials & Testing Div,,
Room 107, Lab. Bldg.

F Twin 13' x 1i4' Culvert at Huy. #10 and
e docky Saugeen River, Dist., #5 {Cwen Sound).
¥.FP, 99-64, Site #B8-15856, W.J, 65-F.121

e have reviewed Preliminary Plan #D-35391-F for
the =oove mentioned proposed structure. The designer
appears Lo have gomplied with the recommendations contained
in the foundation report.

WL el

KGS/KdeP X. G. Selby,
SUFERVIBING POUNDATION ENGH.
For:

4. G. Starasc,

FRINCIPAL PFOUNDATION ENGH.
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