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DEPARTMENT OF HIGHWAYS QNTARIG -

~ MEMORANDUM
‘: Mr. A. M. Toye, , From: Foundation Section,
Bridge Engineer, Materials and Testing Div.,
Bridge Division. Room 107, Lab. Bldg.
Attention: Mr. S. McCombie Dare: May 7, 1965 e
Our Fue R (REHSTED Fases o 59,5
ur Fuie Rer. In rREPLY TO Y Y RL I
SupueceT:

|

|

! FOUNDATION INVESTIGATION REPORT

} For

| Proposed Crossing at C.N.R. and

| Hwy. #403, Line 'A', Lot 24, Con. 2,
|

|

|

County of Brant, Twp. of Brantford,
District #2

W.J. 65-F-33 - W.P. 156-60

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

We believe that you will find the factual data and
recommendations contained therein, will prove adegquate for
your cesign requirements. Should additional information be

required, please do not hesitate to contact our Office.

],

KYL/MdeF h(?./Y. Lo,
Attach. SUPERVISING FOUNDATION ENGINEER
cc: Messrs. A—Ma-Toye (2) A £ savs

H. A, Tregaskes

HeBeMcMITlan &~ Foecsn .y

L. Gater C(rPerian weaww sy 2057 2

H.-C, Dernier ~. s zzrrnD
J+—PRey 77 A= o
. A, Watt

Foundations Office
Gen. Files «»~
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FOUNDATION INVESTIGATION REPORT
For ‘
Proposed Crossing at C.N.R. and
Hwy. #403, Line 'A', Lot 24, Con, 2
County of Brant, Twp. of Brantford,
District #4
W.J, 65-F-33 - W.P. 156-60

1. INTRODUCTION:

A request to carry out a foundation investigation at the
C.N.H. and Hwy. #403, Line 'A', was received from Regional Bridge
Location Engineer, Mr. G. Scott, dated November 3, 1964,

It is proposed to erect a new bridge at the crossing of
Hwy. #403, Line 'A' and the C.N.B. The site is located between the
Citles of Paris and Brantford, County of Brant, Con. 2, Lot 24,
At this location, the chainage of Hwy. #403, Line 'A' is from
347+09 to 351+88,

In order to determine the soil properties and decide on
the type of foundation, an investigation was carried out by this
Section. Results and the discussion of the field and laboratory
investigations, as well as concluslions and recommendations for the
future design work, are contained in the following paragraphs of

this report.

2. DESCRIPTION OF SITE:

The site of the proposed bridge is located between the
Cities of Paris and Brantford, approximately 25 miles South of the
intersection of Hwys. #2 and #5, County of Brant, Twp. of Brantford,
Con., 2, Lot 24, The surrounding area is generally flat terrain.

Physiographically, the site is located in the so-called
Norfolk Sand Plains.

cont'd. /2 ...
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3. FIELD_AND LABORATORY WORK:

In order to obtain sufficient informétion on the type.
and properties of the subsoil, five sampled boreholes and five
dynamic cone penetration tests, were carried out at this site.
Split-spoon samples were taken at various depth intervalsy
samples recovered in theysplit-spoon were uséd to determine the

following ‘physical properties:

1. Natural Moisture Content.

2. Grain Size Distribution.

Results of these laboratory tests are summarized in

Appendix I of this report.

L., SUBSOIL CONDITIONS:
4.1) General:

The stratigraphy of the soil at the site was found to‘be
generally uniform. A detailed description of various soil types
encountered during the investigation, is shown in Appendix I of this
report, and is also given in subsequent paragraphs. The estimated
stratigraphical profile, shown on Dwg. No. 65-F-33A, is based upon

this information.

4.2) Siltv Sand to Sandy Silt with Traces of Clay and Gravel -
Loose to Verv Dense:

This layer, which extends to the depth investigated, was
found immediately below the topsoil. It may be classified a loose

to very dense with an average 'N' value in excess of 100 blows/foot.

~

'N' values varied from 5 blows/foot to over 150 blows/foot.

cont'd. /3 ...
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4. SUBSOTL CONDITIONS: ({(cont'd.) ...

4,2) Silty Sand to Sandy Silt with Traces of Clay and Gravel -
Loose to Very Dense: (cont'd.)

L IR I

Grain distribution curves indicated that this stratum is
composed of 48% sand, 45% silt, 4% gravel and 3% clay. The average

moisture content in this layer was found to be 16.6%, ranging from

6.8% to 25.6%.

5. GROUND WATZIR CONDITIONS:

The ground water level, at the time of the investigation,
was found to be between the elevations 770.9 and 772.7. It may be
assumed that the ground water level will vary with the seasons of

the year.

No artesian water conditions were encountered.

6. DISCUSSION AND RECOMMENDATIONS:

It is proposed to construct a new bridge at the future
crossing of Hwy. #403, Line 'A' and the C.N.R. Either a subway or
an overhead bridge will be constructed and the foundation investi-
gation has been rarried out to accommodate both possibilities,

The railway embankment at the site area ranges from about

5 to 12 feet in height, and the subsoil materlial below this, consists

of loose to very dense deposits of silty sand to sandy silt with
traces of gravel, FPoundations for the two possible types of

structure are discussed separately, below.

Subway -

A subway type structure at this site should be supported

on spread footings founded at or below el, 772.0 in which case, an

cont'd. /4 ...
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6. DESCUSSION AND BECOMMENDATIONS: (cont'd.) ...
Subwa! - (Cont'd. ) e s

allowable net pressure of 3.5 t.s.f. may be assumed for deslign
purposes. The depth of the footings should be sufficient so as
to ensure at least 4 feet of cover for frost protection., It 1is
important to note that the subsoil at the site is highly suscept-
ible to conditions of unbalanced hydrostatic head, and it will
therefore, be necessary to take adequate precautions if excavations
are carried out below the ground water level., Boiling of the
excavations can be prevented by lowering the ground water to below
the base level by the use of wellpoints, or by driving interlocking
steel sheeting around the excavation to a depth below the base
equal to the height of the prevailing ground water level above it.
No stability problems are anticipated for 2:1 cut slopes
on the structure approaches provided adequate drainage and sand

filters are provided to prevent seepage from the surface of the

side slopes.

Overhead -

In the event that the new structure will be an overhead
bridge, it is recommended that the bridge piers be founded on
spread footings placed approximately 7.0 feet below existing
criginal ground level. For design purposes, an allowable net
pressure of 2.5 t.s.f, may be assumed in this case. The proposed
abutments may be founded within the approach fills on large dis-
placement end-bearing piles. For 123" 0.D. steel tubes or 12" @

concrete plles driven to approximate el., 770.0, 1t is estimated

cont'd. /5 ...
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. 6. DISCUSSION AND RECOMMENDATIONS: (cont'’d.)

LR

Overhead - (cont'd.) .

that a design capacity of 60 tons per plle will be achieved. Pile

driving should be controlled in the field by means of the Hiley

Formula according to D.H,0, Standards DD 1218 and 1219,

Since the ground water level is fairly low over the site
area, no dewatering problems are anticipated for the approximate
7-foot deep excavations,

No stability problems are anticipated for the structure

approach embankments provided standard 2:1 slopes are constructed.

7. SUMMARY:

A foundation investigation at the site of the proposed
‘ crossing of Hwy. #403, Line 'A' and the C.N.R. in Brantford Twp .

is reported.
Subsoil at the site consists of deposits of silty sand

to sandy silt with traces of gravel. The relative density of the

subsoil ranges from loose to very dense, but is generally very dense.
Recommendations pertaining to foundations for a subway

type structure or an overhead structure, are given in Section 6

above,

No stability problems are anticipated for cuts or

embankments.,



8. MISCELLANEOUS:

The field work, performed during the period from March 29
to April 9, 1965, together with the preparation of this report, was
undertaken by Mr. W. W. Kulmatickas, Project Foundation Enginecer,
The investigation was carried out under the general supervision of
Mr, K. G. Selby, Senior Foundation Engineer, who also reviewed

this report.

Kay 1965
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FORM 0B-ML,-126-REVISED OFFICE REPORT ON SOIL EXALORATION

e o K

OEPARTMENT OF HIGHWAYS - ONTARIO =
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
J08 éi-r:}‘B LOCAT'ON HW,Y 1}03 ‘wle "A" & CNR Ch 3“7)‘09 60"'0" Lto 0R|G|NATED ay W.W.K. ’
w.p. 156600 BORING DATE lMarch 29-30, 1965, COMPILED BY W.W. K,
oATuM _177.4 BOREHOLE TvpPe Mashboring - BX Casingz, CHECKED BY W
S0IL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
— w | BLOWS/FooOT PLASTIC LIMIT wp
5 | & g0 $0 60 8 100 WATER CONTENT W =
&l = “ | & [SHEAR STRENGTH P.S.F. wp w 30
ELEV. . W w ~ w L D2
_— DESCRIPTION 21 21 & | o] > A S ®W! REMARKS
DEPTH sl 2l 22| @ =
4 ] 5| & WATER CONTENT % Y
[17.4 | Groundlevel 0 j0 2 3( P.C.F.
- {175+4 | Black org. topsoil Lo ‘ﬁ’
2.0 i1 TS5 1% < '
B2 183 | Sk 770 \:L -———.___—!-.==-f__‘
3 188 1 73 ( WL EL 77
Silty sand to sandy :::_: 7 Observed
silt with traces of |viij-—-35 { 43 < casing.
o2 I 52 T~
clay and gravel, e - 760 T
B ss 1100
loose to very dense. .: For 9"
38 1115 (o]
for|11"| 750
i
L g 183 1147 0
AN 740
P for 10OV
17309 B LT o
46.5 | End of borehole. for| 9" | 730
720




FORM OB.ML.126.REVISED OFFICE REPORT ON SOIL EXPLORATION

weo @ o o

OEPARTMENT OF HIGHWAYS ~ ONTARIO RECORD OF BOR .
MATERIALS & TESTING DIVISION EHOLE NO. 2 FOUNDATION SECTION
JoB 65"F"33 LOCATION Hwy AOB Ene "A" & C.N.R. Ch 3“8}‘19 32""0" Lt. ORIGINATED BY W.W.K.
w.p. _156-60 BORING DATE _April 2, 1965. COMPILED BY _ W:W.K,
paTum __783.9 BOREHOLE Typg MWashboring - BX Casing. CHECKED BY C%
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
= w |BLOWS/FOOT PLASTIC LiMIT wp
5 g| 4 20 4D 60 80 100 WATER CONTENT ——W o«
ELEV & 5| . | £| & [SHEAR STRENGTH PSF wp N wp = |
iy o Y . . . S— 3] Cd
oEPTH DESCRIPTION 5 R o 3 W1 REMARKS- |
el 2 5| 2 WATER CONTENT % Y
.28232 Groundlevel o @ — 10 20 30 P.C.F.
11585 [ 19 » o
Silty sand to sandy .' \ v
e 770 BN —X=-
silt with traces of ‘ 5 155 59 For 10 o gé‘sfiv ZZ.’LM
clay and gravel. casing.
loose to very dense. | 760
s 3 | a8 |61 o
750
v 4 185 180 q
EL [for B
K 70
w5 88 [IAd] o
[N for g
i
i 730
(Rl "
727 .4 vy 6 1S3 1164
56.5| End of boreholse, for B"
720




FORM DB-ML..i126.-REVISED OFFICE REPORT ON 50IL EXPLORATION

- é ®

—

DEPARTHMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 3 FOUNDATION SECT:"™
JOB8 65‘!“"33 LQCA‘”ONHWY I+03 gne "A" & CNR Ch 3!49;‘29 52'-0" L. ORIGINATED BY W.WoKo
w.p. _156=60 BORING DATE _April 5, 1965. COMPILED BY ___W.W.K.
pATUM 86,8 BOREHOLE Typg _Washboring BX Casing. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi "
IL PROF AMP
SOIL_PROFLE SAMPLES | . |BLowS/FoOT —— PLASTIC LIMIT ws N
5 g| 4 20 49 60 80 100 WATER CONTENT ——W oy
il = w| & |SHEAR STRENGTH P.S.F. wp w 4@
ELEV Wl w | N ® b4 L 25
— DESCRIPTION =l 22l > W1 REMARKS
OEPTH sl 21z 2 W ‘
xf 2 S| 2 WATER CONTENT % Y
;86.8 Groundlevel i @ 10 20 30 P.C.F.
, 23] Black org. topsoll 25 -
1.5 N
2% IR NTH IS 0
Silty sand to sandy |::.4 \
Lih)l 21 .85 13) d
silt with traces of |:':
o ae e Po—
rees s — ‘
clay and gravel. ,'ﬁ'.'.'- 9 | 39 |14 770 ° -4==,—
W |for pon WL EL 771.3
R Observed in
Loose to very dense, casing.
]
:. :‘-“:‘ 4 tg) lo 5 7 60 ‘ [+
1 | for
s | for 39
::"!iz"!
740.3 fvle 858 180 70
46.5] Bnd of borehole. for B
730




FORM OB.ML-126.REVISED OFFICE REPORT ON SOIL EXPLORATION

"0 ) o

-

CEPARTMENT OF HIGHWAYS - ONTARIO

R P L]
MATERIALS & TESTING DIVISION ECORD OF BOREHOLE NO. 4 FOUNDATION SECTION
JOB £5=Fw3’3 LOCATION Hwy 403 Line "A" & CNR Ch 350}39 240" Lt, ORIGINATED BY W.WeK.
w > _156-60 BORING DATE _April 6-7, 1965. COMPILED BY w.w/.,K.
oarum.289.9 BOREHOLE Type .Washboring BX Casing. CHECKED BY CZ%
DYNAMIC PENETRATION RESISTANCE. LIQUID LIMIT wi J
SOIL PROFILE SAMPLES |, | Buows 7 Foor L1QUID LiMT s i
5 g| = 20 40 60 80  JOO | WATER CONTENT —w i
al = « | & [SHEAR STRENGTH P.S.F. wp wyi 30
ELEV wl ow | S| @9 w EE
—_' DESCRIPTION L T T I N R R a— W1 REMARKS
DEPTH NEIRER I
@i 3 &l i WATER CONTENT % Y
789,91 Groundlevel ® | Y 0 20 30 e
w~ "
787.9 | Black org. topsoil |4 = |
2.0 i
el 1T 8531 6 a
Silty sand .o sandy [ii 780
’ g i A o
silt with traces of '
clay and gravel, w3 | 55|87 T~ °
8-}’ 8 :..‘,:,:. \'—\__ %‘
kS - 770 WL Bl 772.1
Loose to very dense. [ ;—-!L 30 1 80 ° Observed
i for 5" in casing.
i L1 760
'.:.'.i. b1 s.é._y_tl. 0
s for] 11"
:;“..'
750
P 6 185 | 152 5 P
i for 8"
'."::2:',
3 740
738.4 % AR ST g
51.5| End of borehols. for 18"
730
j




FORM OB.ML.128.REVISED OFFICE REPORT ON SOIL EXPLORATION

we @ o [

ODEPARTYMENT OF HIGHWAYS ~ ONTARIO
RECORD OF BORE .
MATERIALS & TESTING DIVISION HOLE NO. 5 FOUNDATION SECTION
JOB 65"F'33 LOCATION H!! 502 Lil!e "A" & CNR Ch 3!481‘148 2[4"'0" Rt. ORIGINATED 8Y W.Wel,
w.P. _150-60 BORING DATE _larch 31, 1965. COMPILED BY Wl Ko
paTum.282.0 BOREHOLE TYPE . Washboring BX Casing, CHECKED BY W
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES _| . | slows/Foor LIQUID LIMIT s X
5 gl 4 0 4 6 g 300 WATER CONTENT ——W « L
il = .| § |SHEAR STRENGTH P.S.F. wp w wi 32
ELEV. el 2y . ® W1 FIMARKS
— DESCRIPTION gl 21 & | o 3 Wl re
DEPTH el S1 - | = w
el 2 5| 2 WATER CONTENT % Y
789,01 Groundlevel w‘” @ 0 20 70 P.C.F.
- }1787.0; Black org. topsoil "a'- :_______.::-—
2.0 By
;:5:." 1l | 58S 125 7 o
HE 780 4
T2 T 85162 ) o
d 8 Hh
Silty sand to sandy ::::_: 4..\_\\ 1
silt with traces of ':;‘.Z 3 38 | 66 For 10" o
clay and gravel. .', 3 770 %—
AR Z s o . . |
WL E1 770.9]
Loose to very dense. |l Observed .
in casing. |
e 760 o
(il [ 891321 0
s 750
{:'f,. [ MECEE: N o
.. for "
i o
737.5 iy 7 138 1150 .
51.5| End of borehole. for [o"
730




DEPARTMEWT OF HRIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. ¢ FOUNDATION SECTION
soB _65~F-33 LOCATION _Hwy 403 Line "A" & CNR Ch 349448 64'-0" Rt. ORIGINATED BY ___W.W.K.
w.p. 156-60 BORING DATE March 30, 1965. COMPILED BY W.W.K.
DATUM 721.0 BOREHOLE Type _Washboring BX Casing. CHECKED BY @4//
P DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOiL_PROFILE SPMPLES 1 . |eows7/FooT PLASTIC LIMIT wp N
5 g| 2 20 4P 60 8 100 WATER CONTENT ——W < i
gl = | 9 | SHEAR STRENGTH P.S.F. wp " wi 5@
ELEV. . ul ut ~ . | —— a— O
= DESCRIPTION =l @ oo = Wi REMARKS
DEPTH sl EL - 2] W
=1 = 9 2 WATER CONTENT Yo X
791.0 | Groundlevel @ @ _ Jo 20 0 lecr
«5 | Black org, topsoil i) 750 —
1.5 T /______———————>
11 Tss (17 l\ ©
5ilty sand to sandy |:iif >
W12 185 | 251 780 N Py
silt with traces of |;'!! 1 \\
clay and gravel. ‘, 3 1S5 {61 .Z o
For p* -
loose to very dense. [\\:il & | SS 142 770 . —
S for|10" WL EL 771.3
s T e o Observed
s in casing.
B for|9"
.::": 760
53 | 80
e fori2"
:"'.:::': 750
hdys 5 {7 55 | 80
46.5 | Bnd of borehole. for| 21
740
| 1 i ! | 1 |




DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION
Jog _65-F-33

RECORD OF BOREHOLE NO. 7

FOUNDAT!ON SECTION

LOCATION _ﬁ"‘lh‘)B Iine "ﬁ" & CNR Ch 350]‘78 32’—0“ Rt. ORIGINATED BY wW.W.K.
w.p._156-60 BORING DATE _ April 7, 1965. COMPILED BY W.W.K.
paTUM_130.9 BOREHOLE Typg _Washboring BX Casing. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES |, | 5towsFoor LIQUID. LINIT s ‘
5 ol 2 20 g0 100 WATER CONTENT——W oy
gl g| , | £| 8 [SHERRSTRENGTH P.SF. wp o . WL 39
. -
1%??" DESCRIPTION 2l 21 ¢l 2| 3 —_ © Wl REMARKS
€121 +F13| 1 WATER CONTENT % Y
730.9 | Groundlevel e @ | * 0 20 30 P.C.F.
L
788.9 | Black org. topsoil. [Z% 790 =
2.0 TN <
vl LSS 112 °
Silty sand to sandy ‘ 21 5SS {48780 é o
silt with traces of [
. :’ ":' 3 85 ll+0 For 8" [}
clay and zravel. ':‘,g‘ for fg"
43 4'_
1y 770 o
Loose to very dense, |:ii WL EL 771.6
Fa Observed in|
vwil 4 | S5 ) 80 ° casing.
i for |51
i 760
R
S5 TSs 158 4
for [10"
750
it
Thiyoly i) 6185 |80
46.5| BEnd of borehole. for 3"
mo
1 1




DEPARTMENY OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. & FOUNDATION SECTION
w.p. 156-60 BORING DATE __April 8, 1965, COMPILED BY Wi K.
patum_791.4 BOREHOLE Typg _Washboring BX Casing. CHECKED BY /A
M DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wyp
SOIL_PROFILE SAMPLES 1w | BLows/Foor PLASTIC LIMIT wp N
5 sl = 2 4 6p 80 300 WATER CONTENT ——w v
al = w | @ [SHEAR STRENGTH P.S.F. wp wi 3@
ELEV S wl ow |~ o w 2=z
— DESCRIPTION £l @ e oo = —_——y & | remarks
DEPTH HEIRREIE
| > g1 4 WATER CONTENT % Y
79 @ W 10 20 30 |
1.4 | Groundlevel @ @ 3 PC.F
89.4 | Black org. topsoil [2% 790 S —— 1
2.0 25t
: |
o5 S5 | T o |
Silty sand to sandy [l
silt with traces of [::[ 2 | 5 | L |780 \\ .
XY 4
e 4
clay and gravel. s R s
b3 1851 9 For 10" o
loose to very dense. '-' :
R w
it L 1 35 172 1770 5 —
He WL EL 771.4
e Observed in
13 casing.
A5 1758 1939) 760 .
i
i3
T49.9 B WA 750 °
41.5| End of borehole. for} 9"
740
1 3  §




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,

ORIVEN 8Y 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 COME, FITTED

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COMESIVE SOILS AND THE

IN THE FOLLOWING TERMS ' -~

CONSISTENCY

VERY SOFT
SOFY
FIRM
STIFF
VERY STIFF
HARD

$.8
ws
s8
AS
csS
ST

12 INCHES INTO THE SUBSOIL,

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

‘N’ BLOWS/ FT. ¢ LB./SQ.FT.
0o -2 0 - 250
2 - 250 - 300
4 -8 500 - 1000
8- 15 1000 - 2000
15 - 30 2000 - 4000
> 30 > 4000
TYPE OF SAMPLE

SPLIT SPOON

WASHED SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

TW
TP
oS
FS
RC

RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

DENSENESS ‘N’ BLOWS / FT.
VERY LOOSE o -a
LOOSE 4-10
COMPACT 10 - 30
DENSE 30 - SO
VERY DENSE > B0
THINWALL OPEN

THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

PH SAMPLE ADVANCED HYDRAULICALLY

PM SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL

CONSOLIDATED UNDRAINED TRIAXIAL

DRAINED TRIAXIAL

L.v
Fv

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY
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Sy
e
Wp
Ip

Ie

Cmin

x - T

(=

Cy
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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 SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7
SPECIFIC GRAVITY OF SOL!D PARTICLES G = ——%-

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LiguiD LMY

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQUIDITY INDEX « _"-'|;'£&
P

W -wW
CONSISTENCY INDEX = —h——

Ip
VOID RATIO IN LOOSEST STATE
VOID RATI0 IN DENSEST STATE

DENSITY INDEx = —mex —€
€mox " Emin

RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

- Qe
COEFFICIENT OF VOLUME CHANGE = [(EOIT
(1+e)Ac

COEFFICIENT OF CONSOLIDATION

. Qe
COMPRESSION INDEX Eion oo

TIME FACTOR = _c_:‘g_ { d, LRAINAGE PATH)

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
EFFECTIVE STRESS

T»c+0 tan ¢

IN TERMS OF
TOTAL STRESS

Tr=Cy+ O tan ¢

COEFFICIENT OF FRICTION
SENSITIVITY

Ye

T
€

logeg cr Ing
logwa or log o

B RXROMENY ® 449 €

20r @

o

MEsEca ~

GENERAL

=3-1416

BASE OF NATURAL LOGARITHMS 2-TI83
NATURAL LOGARITHM OF 0
LOGARITHM OF 0 TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

MORMAL STRESS

NORMAL EFFECTIVE STRESS (& IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { 1 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 NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

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

MODULUS OF SUBGRADE REACTION

SLOPES

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



FOUNDATION?iKVESTIGATIoﬁ,REPORma -
FOI’ : . {1;
Proposed Crossing at C. N R, and F
Hwy. #403, Line 'A', Lot 2% Con. 2,;
County of Brant Twp. of Brantford,
District #2 4
W.J., 65-F-33 - W.P, 156- 60

f
E

1. INTRODUCTION: | )

A fequest to cérry out a foundatiq§4inVestigation at the
C.N.R., and Hwy. #+03, Line ‘A‘, was recelvea from Regional Bridge
Location Engineer, Mr. G. Scott dated Vovember 3, 196k, ] L

ok e Sross s O

It is proposed to erect a new/ brldge 4a-earey Hwy. #H03,
Line 'A? azar the C.N.R. The si e iS‘located between the Cities of
Paris and Brantford, County of Brant Con. 2, Lot 2k, At this
location, the chainage of Hwy. #403, Llne 'A' is from 3k7+09 to
351+88. i ﬁ

In order to determine the 5011 properties and decide on
the type of foundation, an 1nvest1gation was carried ocut by this
Section. Results and the dlséussion of the field and laboratory B
investigations, as well as conclu31ons and recommendatlons for the
future de51gn work, are contalned in the follow;ng paragraphs of
this report. ; )

£
j

2. DESCRIPTION OF SITE‘

The site of the proposed bridge is 1ocated between the
Cities of Paris and Brantford approximately 2% miles South of the
intersection of Hwys. #2 and #9Y, County of Brant, Twp. of Brantford
Con. 2, Lot 2h. The surrounding area is generally flat terraln.

Physiographlcally, the site is located in the so-cal}ed
Norfolk Sand Plains. a

cmt'do /2 qu.




L, SUBSOIL CONDITIONS' (cont'd )

L.2) Silty Sand to Sandv Siit with Traces of Clay and Gravel -
Loose to Very Dense: (cont'd.) ...

Grain dlctrlbution curves indicated that this stratum is
composed of 48% sand, 45% siit, 4% gravel and 3% clay. The average
moisture content in this layer was found to be 16.6%, ranging from

£.8% to 25.6%.

P~

5. GEOUND WATER CONDITIONS:

The ground water level, at the time of the investigation,
was found to be between the elevations 770.9 and 772.7. It may be |
assumed that the ground water level will vary with the seasons of

the year.

No artesian water conditions were encountered.

6. DISCUSSION AND RECOMMENDATIONS:

o~

As was described in the previqué paragraphs, the subsoil

basically consists of silty sand to sahdy silt with traces of gravel

and ciay with a relative density rdng ng from loose to very cense.
The investigation has revealed thgt within the upper 20 feet of the -
deposit, the properties are such that adequate support for spread
footings could be obtained. Iﬁathe case of the proposed piers, it
is_recommended to place the féotings approximately 7'-0" below
existing original ground leGels at the following approximate

elevations: ‘
- Elev., 77€.0

Pier 1

Pier 2 -- . Elev. 779.0
Pier 3  --  Elev. 783.0
Pier L - Elev. 783.0

cont'd- /h' vee )




€. DISCUSSION AND RECOMMENDATIONS: (cont'd.)...

A net a2llowable pressure of 2.5 E;é.f. may be assumed
for design purposes. ) }

The proposed abutments shou}égbe founded within the
approach fills on 12%#" x 3" steel ;yge piles driven to approximate
El., 770.0. A design load of So/gdgs perrpile, may be used in this

event. - ;
/_I

Since the subsoil génsists of relatively dense material
and the ground water levelf{s low, dewatering should not present
problems. No stability ggbblems are anticipated with the approach
£ills. -

7. SUMMARY: (

1) The stratification of t?é;soil which consists of

silty sand to sandy silt, is quite Pgiform. The density of the

materizl encountered varies from kbose to very dense.

2) Because of the spiffness of the upper 1aye}s, spread
foctings may be used for the;éroposed piers with a design load of
2.5 t.s.f. The bottom of qﬁe pier footings should be approximately

7 ft. below existing grougé levels.

3) 123" x é";éteel tube piles driven through the fill
are recommended for the abutments. Piles for the abutments should

be driven to approxiﬁhtely Elev. 770.0.

cont'd. /9 ...




7. SUMMARY: (cont'd.) ... e

rd
4) Dewatering of théfexcavations should not present

najor problems, p

S/

5) Xo stipiiity‘problems are anticipated for the

apvroach fills. S

-

8. MISCELLANEQUS:

The field work, performed during the period from March 29
to April 9, 1965, together with the preparation of tais report, was
undertaken by Mr. W. W. Kulmatickas, Project Foundation Engineer.
The investigation was carried out under the general supervision of
¥r. K. G. Selby, Senior Foundation Engineer, who also reviewed

this report.

=

lay 1965




sy b A2
Rt ira s

| powN LOND 8  DEC 4/68 11:00A
A G STERMAC - FRINCIPAL FOUNDATION ENGINEER MAT & TESTING DIV
RE WP 156-¢., HWY 403 & C N R GRADE SEPARATION TWP OF ZRANTFORD

4;"’"“’“ ~ o

DIST 4 HAKILTON
WOULD YOU SEND uaéé3éﬁ??’“F THE FOUNDATION REPORT FOR THIS PROJECT

et T

REPORT NUMBER Is¥3»d,65 F- 53.f;
_‘_,,—V
A MCCONNELL Fuﬁéﬁ PLANNI&&




DEPARTMENT OF HIBAWAYS ONTARID

MEMORANDUM

Fo: Mr. A. Stermac, From:
F- acipal Fourdatiorn irgineer,
Room 107, Lab. Bldg.,
DOWNSVIEW, Ontarios,

Bridage Division,
Downsview, Ontario.

Dare: tlovemver 3, 1564,
Jun Fig Rer.

Ie ResLY TO

Sussecr: W.F. 150-60 -
Brid_.e Site 1-14D
C.N.R. Overhead
Hwy. 403 - District 2

v. are sending to you herawits %o pr
Plan E-39T7s-1 on whic:: we nav. murxeoc i
iscatlion of t..» above structure,

Flease ma.e the Socelsarvy arrangeanents or a voundation
Solls Investizati- i, .e artisipare your Foundation Investigation
Regort on or bed.rs Junse 2nd,; 1w,

e ———— -

i~/ - - JCO‘K‘-T,

cz. T, Melo sie flegional =i+ = Tocarion Zngircer,
8. uie HiTZ lu0oun '

“re N 2. Enitn

’} A ‘é" .
I/”VA{/L/

o
4 % - -@’é/

. ATIVE DUE TO
FECTS IN NEGA NT
CO?!%IT!ON OF ORIGINAL DOCUME
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