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Foundations Office.

2w
B
Mr. A. M. Toye, March 7, 1960.
Bridge Engineer. Re: Proposed Park Road North
Materials & Research Section. Bridge, City of Brantford.

Attention: ¥r. Ken. Kleinsteiber.

Enclosed herevwith are the borehole logs and |
susaary of test results of two additional borings carried ‘
out at the above noted structure location. Ths location
plan and subsoil profile are also attached.

Our recoamendations pesrtinent to the foundation
design of this structure have been forwarded to you in our
previous memo of September 9, 19%9.

L. G, Sodersan
PRINCIPAL §OIE.9 & romxhags ENGINEER

Per: J s
" K, Peaksr
FOUNDATION FIELD SUPERVISING ENGINEER.

ec: FPoundations Office
Cen, Files.

KP/MaeF
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SUMMARY OF FIELD & LABORATORY TESTS wp None
MOLE] Sauep SAMPLE PENET'N | MoIsT. JPLASTIC) LiouiD | SHEAR uNIT
NO . TEPIN MATERIAL DESCRIPTION RESIST, CONT. LINITY UIMIT ISTRENGTH] WEIGHT REMARKS
(FEET, BLOWS FY < “ < ost TN
C i1 0'-3 Ved. gr. silty sand & sandy
silt - 14.9] - - - -
52 {3'-4.5" " ] 8 - - - - - No Recovery
:2 g‘-kos‘ - 2106 - hd - -
4T VA Med. dense gr. silty sand &
1 sandy silt 17 [18.6} - - |1578 |131.6
iTs [3'-1C.9%" " 20 [16.5} - - |3400 [131.8
1Té {12'-13.5' |Dense gr. clay silt with clay
interbeds 18 - - - - -
157 15°-16.5" - 18 - - - - -
T8 120'-21.5° " 15 - - - - -
139 [257-26.5" " 32 |- |- |-1- -
D Is1 3'-4.5' |Dense gr. silty send & sandy
; Silt ’*7 - - - -
52 16'-7.9" " 36 17.1} - - - -
éa {97-10.5" " 32 17.3} - - - -
. 14.3'-1558] Dense gr. clay silt with clay
interbeds 16 -1 - - - -
T§ 119'-2C.5' {Med. reddish br. clay silt wit
| clay interbeds 10 (2R.7] - - (1005 |129.6
ITé '-29,5" " 12 - - - - -
Bovinga 4 & B cajyried out by Universal Geotechnique

¢ Denotes casing sample

T denotes thin walled shelby
tube

5 denctes split spoon sample
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DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS AND RESEARCH SEGTION

BORE HOLE NO..C.._____ " LEGEND
o8 F 59-89 STATiON_See drawing  gowm seum TuBE _ __ _ _ _ = /2 UNGONFINED COMPRESSION {Qu)_ __ O
225.0° ok, ponmowee-too—ooC B e fteiiam samanl -+
OATUM . _725.Q°. - GOMPILED BY_ . _B.R.____. g cone_ 7 2> LIQUIDITY INDEX _ _ __ _ _ _ _ X
SORING DATE Sept.3/59 cueckepey___A:L._ . Casweo-"TIIIT CitiT  PAsme uwAns TS TITTI
evev. loewrs NG T oTALCE  ATion CONSISTENCY L‘ NATUNAL
MEBOL | DESCRIPTION ey lreer . MPLEIUNIT WT.
17 1000 2000 3@%;.?_ MOIST. CONTENT- % DRV WT. r.cr
{ ¢ groundlevel _— 25? 0 2 50 ‘i ; . .
11 L. o 72 Ppaes bt H 34
1:1.1- Vedium dense grey silty ¥ T : . v
{:| 4| sand and sandy silt. - = i
k1. *
} - ‘ 3
‘14 Dense gresy clay silt with :
// | clay interbeds. ; %
N fasiste:
$98 5 e o
| End of borehole ' ) & g
|Penstration resistance profile - o541 vy B .
|shown; obtained by driving a ! b 4 4 pEa N
|2" dia cone from ground surfaoe = 1 B6 Gmneh
{to depth indieca with an 4 e B 1 tr i
|epergy of 350 1b.ft per blow. 1+ * g Renus
] ryr DR e i A a6 4 | Bodigt ok T o s § e e gt |
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BORE HOLE NO._. B ____

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS AND RESEARCH SECTION

- e e —— - LEGEND
P 59-89 STATION_ _See _draving ow SPUT TUBE . _ _ _ _ — g I/2UNGONFINED COMPRESSION (Qu)_ . O
' TThmmEmm T T - :‘: SHELBY r&n _______ — YANE R:isa(gg AND 5.‘,."5'"‘""(5" -t
SPUT TUBE _ _ _ _ _ oo !
TUM . ‘725-0-' ------ COMPILED BY_ __ BX._ . g: DA, CONE . _ __ _ . e v——— LIQUIDITY INDEX __ . __ _ __ _ _ xL
o - SHELBY _ . . wewp wWwiy _ —
iNG DATESePt.2/99 cuecwepsy___ AlL. . caswe-_“TTITTC TpTT easne umd - -7 TTTIT —
1 I H
1 —n % crev. loesT SV'E"GT:EQ.":T:::?"‘“‘*‘ COMSISTENCY
ﬂ‘O&f OE tPTION FEET | FEET .S F,
i 1000 2000 3000 4000
MLOWS/FT.
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ar

4 .2 Dense grey silty sand
-1 and sandy silt

A

e

B

‘shown; obtained by driving a
2" dia cons from

1to depth indieca with an

{energy of 350 ft. 1b. per blow,

PO SO—
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universaL  GEOTECHNIQUE  vrmiep

SOIL MECHANICS LABORATORY
BOREHOLE LOG
ProJecT._Proposed Park Road North Bridga, Brantford, Ontarie, ~ Oroer No..1.357/59 =
cuent..City of Brantford (De Leuw, Cather & Company of Canada Limited, Consulting Engicascs)

BOREHOLE No.__ BH.A DiameTeR___2-1/2" Casing___2-1/2"
BOREHOLE LOCATION __Sas Skatch ___ INcLINATION. Yertical BEARING o ee
: . DESCRIPTION OF STRATA ELEVATION | LEQEND] SAMPLE DEPTH THICKNESS N l;l:MARRS
g‘;‘}f Brown loam with organic matter, | 725.8 = = an
< /{'a*:' ) ‘ o
6% Dense greyish brown fine silty el Free Water Damp. b
gg SAND. . (el 60 | Low dry strength.
. |Dense grey brown silty SAND, et : Wet.
Traces of bedding. LY 45 | Low dry strength.
tZ"f" ‘
Firm grey brown silty SAND, ol ide3 | 24 do
L i AN . 7 C % 5
Firm greyish brown silty to very | A v-erl Maist, Clay: High |
silty CLAY with bands of clayey Bllean J 4 1y | dry strength. Siit:
silt, —_— Medium dry strengt
do S |
Contains layer of silty sand. 2|85 15 do
Lssa 14'-9" ‘ . ,
Firm grey brown SILT with o kX Wet, Clay: High
interbeds of very silty clay. g o <|e6 20 | dry strength. Silt:.
’ Ballie , Medium dry strengt
i‘..:: p |
e %
®
‘ L
Firm reddish grey SILTS inteeddod ; i:
with firm grey brown CLAYS. — o7 16 | Moist
<
<
do K2 Moist. Silt: Medium|
Silt layers thicker and more T2, 1. ,’2] dry strength.,
[pronounced. Y ¢ .
=
[Firm greyish brown very silty ‘f“;’:‘ ' | Moist,
CLAY with layers of silt. — 9 14 |Clay: High dry
| :-:“:“11 strength,
PR
- L 35 '-»0“
Dense brown fine silty SAND, 5(‘ s 10 50 |Wet
NI, Low dry strangth,
t’y‘“,:“w
do “gfe 1 55 do
do }‘:‘.: [ ‘2 45"“0” 53 do
End of Borehoi ¢
SCALE: |" = 5'-0" ® DISTURBED SAMPLE B UNDISTURBED SAMPLE




UNIVERSAL §EUTE§W§HE LIMITED

SOIL MECHANICS LABORATORY

BOREHOLE LOG ;
4
‘ Pnomcnw_&miﬁmmmmmmdmm OrpER No,.Y1.357/59 -
CLienNT__City of Brantford {De Louw, Cqt & Company of Canade imited e NG ENGINnaera
BOREHOLE NO 8H.B DIAMETER. 2*1/3 cAsxm..._._Ll&.______
| BOREHOLE LocaTion __See Sketch INCLINATION_ Yartical BEARING... e
. ' OEBCRIFTION OF STRATA ELEVATION | LEGEND] sAMmLE DR THICKNERS ~N ‘ REMARK S
S ;
“L Brown loam with organic matter, | 729.3 m ol T
§ § Brown silty SAND with some ‘ 6"
3% organic matter, Free Wet. .
5 %‘ ?:r':‘no brown fine somewhat silty 80 Low dry mmgyh
Firm do 23 do
, | Firm brown fine SAND. 16 | do ,
e glgn| Wet. Clay: Hig
Firm brownish grey sl ighﬂ sand W % ° ay: High
SILT with layers of silty cru y »«é’"‘“ 4 33 m’i”‘“gfh;'
Soft to finm greyish brown sund K:f N wedium dry
very silty CLAY with: layers of mnﬂy .83 12 Moish Clay: High
silt and Sf")' sand. —— ")’ ’"‘“@f“
oy .
Firm brownish grey SILT grading X ¢ , | ch Clay: Hig
i 1 X 15 | dry sirength. §
nto very silty CLAY, X < r Madiom ny ph
| ESyoy |
B WA A
: .Firm brownish grey silty CLAY ' ] : o
with thin layers sﬂt? iy ¥4 1| Moist, '
PPV High dry sh‘tngﬂ\
x| Ags
LY ‘f"( ’43‘ -3* ‘
.
- o Moist M.dium te
Firm brownish grey somewhat XX, le8 3B | high
clayey SILT. «:.Q | gh dry strength.
'SR
‘ X :‘“ Mo
SHff to very stff brownish gre T % . ist.
very silty CLAY, orey :,r o9 | i) 20 | Highdry s#nngth
34'-0%|
Dense greyish brown somewhat .': “‘-w o | Moist, 1
sandy ?ﬂ.? . . Medium dry. mw%,
) do 40'-0* &0 do
| . oﬂbouhd?

SCALE: |# = §/.Q% © DISTURBED SAMPLE B UNDISTURBED Sampig
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BH.A 4 10° 8" 1116 24,2 1,260
| 5 1300 140" 17.4
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Memo fo

ONTARIO

DEPARTMENT OF HIGHWAYS

Mr. Ken Peaker. Date August 28/59,

Subject___Re: Report on Foundation
J " Investigation for Propos

Larry Soderman. Park Road North Bridge, City of Brantfo:

Ken Kleinsteiber of the Bridge Office has requested
that we review the contents of Universal Geotechnique's re-

port for the above structure.

In particular, Ken is concerned about the possibility
of using spread footings founded at 724', At this elevation
and below, the Consultants have defined a deposit of sand, with
"N" values varying from 65 to 20. They have submitted no
grading curves and, generally, the report is inadequate. Be-
fore we can confirm the use of spread footings, it will be nec-
essary to resclve the density of the sand layers -- Ken is
suspicious that the material is frozen.

Two short borings - 25 feet should be adequate - Bruce
Davis will be sending us authorization in memo form with the
charge number noted.

Larry
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Report N® 1.357/59 Toronto 18, Ontario.




umvirsat GECQTECHNIQUE Liwtred
REPORT
on

FOUNDATION INVESTIGATION

for proposed

PARK ROAD NORTH BRIDGE

CiTY OF BRANTFORD

ONTARIO

INTRODUCTION

The City of Brantford propose to replace the old timber
bridge, which at present carries the Park Road North traffic over the
Canadian National Railway line, with a new structure for which
designs are being prepared by De Leuw, Cather & Company of Canada
Limited, Consulting Engineers.

Universal GEOTECHNIQUE Limited were requested to
carry out a foundation Investigation in accordance with the Consulting
Engineers' requirements and this Report contains the pertinent data and
the findings of the investigation.

#*/AILABLE INFORMATION

It Is understood that the design for the proposed bridge
envisages a simply supported structure 72 feet wide and comprising
9 longitudinal beams supported on abutments of reinforced concrefe
30 feet high and 3 feet thick. Beam reactions from dead and live
loads are estimated as 54 kips.

mein? N® C 67-B1 was provided by the Engineers to
show the ocation of 2 exploratory boreholes, ung drawing N°® 2 of
this Report hos been reproduced tKemfrom.

THE SITE

The new bridge will be constructed on the site of the
axisting brid?(e which I3 situated where Park Road North crosses the
C.N.R. track just South of Hackborne Road.

The rali track at this point is in a cutting heightened
by the fill approaches to the existing bridge.




uMivERSAL OEOTECHNIQUE Liwren

SUBSURFACE EXPLORATION

Subsurface exploration consisted of 2 exploratory borehol s
positioned on either side of the rail track and in the positions shown on ;
drawing N° 2, the work being carried out during the period 3rd to the
7th of gebruary , 1959.

Soll samples were obtained at intervals of about 2-1/2 feet
to a depth of 15 feet and thereafter at intervals of 5 feat. Where noticsable
changes of strata occurred, the depths of such changes were recorded. |

Due to an obstruction, borehcle BH.B was moved 8 feet
westward from its originally designated position.,

The state of compaction of assentially cohesionless soil
and the consistency of cohesive soil were determined by stondard
penetration tests taken during the operation of soll sampling. (The
standard penetration test, as referred to in this Report, involves the
recording of the number of blows (N) of a 140 Ib. hammer falling 30
inches that are required to drive a 2 inch diameter split barre! sampler
1 foot into the soll at the bottom of the borehole, after an initial
penetration of 6 inches). '

Details of the strata encountered as determined by laboratary
examination of the soll samples, together with the results of standard
penetration tests, are given or the borehole logs.

The ?osmuns of the boreholes were stoked and the elevations
of the ground surface obtained by the Staff of GEOTECHNIQUE, the

elevations being referred to the top of the north rail just opposite
borehole BH.A, the elevation of which was taken as 727.45.

Subsurface coruditions given in this Report are those indicated
Ly material encountered injthe borsholes. The accuracy of extrapolation
to obtain the soil profile should be associated directly with the geological
conditions and invarsely with the spacing of the boreholes.

GEOLOGICAL FEATURES

The site is within an area forming the Northern extremity
of a region known as the Norfolk Sand Plain: This sand plain Is essentially '
a large deltaic deposit laid down by glacial melt waters which dralned :
into Lake Warren.

From the information obtained from the exploratory boreholes,
the strata down to the explored dept' s can be classified as fol lows:

() TOP SOIL_

A thin cover of a few inches of brown loam
with organic matter was present in both boreholes .

(b) SANDS & SILTS a

The fine siity sands and sandy silts bslong to the
same |ithological unit as the stratified silts and
clays described in the next classification, and
are essentlally of lacustrine origin:  They have
been separated only because of the distinct
difference in their engineering properties.

The silty sands and sandy silts are present

abeve elevation 716 and below elevation

691 approximately .




usivirtal QECTECHNIGUE LimiTeo

These deposits range from a firm to dense
state of compaction and exhibit only
occasional traces of bedding.

(c) STRATIFIED SILTS & CLAYS

The stretified silts and clays do not exhibit

very pronounced bedding, silts generally grading
into clays and clays grading into silts, but
locally silt seams appear in silty clays and

clay seams in siits,

The clays are generally of a soft to firm
consistency, whilst the siits can be described

as firm,

Free water was encountered at
the period of explorat! ..n.

DISCUSSION
Soil Conditions

an approximate elevation of 722 during

The results of the subsurface exploration and subsequent
laboratory testing confirm the presence of deltaic deposits baneath the
proposed site. For englineering purposes the strata can be divided as

follows:

(a) Upper stratum of sands and silts about 10 feet thick .
(b) Intermediate stratum of siits and clays about 25 feet thick .

{c) Lower stratum of sands and silts - 10 feet penetrated,

founda tions

The upper sands and silts exhibit variable damit{ and the

stratum Is of limited thickness.

They would support shallow foundations

of small width designed for an allowable bearin, capacity of 1-1/2 tons/sa.f2,
but the close proximity of the relatively soft underlying stratified siits and
clays causes concern with regard to foundations for a bridge.

It is estimated that the loading on the abutment foundation will

probably not excead 12 tons per
of de footings designed for a
5q.ft. and located 6 feat below
result In o settlement of several

If the foragoing deg

foot run, and based on this value the use

n allowable bearing capacity of 1~1/2 tons,/
the existing ground surface, would probably
inches due to consolidation.

ree of settlement is bayond tolerable limits,

then pile foundations deriving support from the lower sands and silts that exist
in a densor state is an obvious choice.

No particular construction difficulties need be envisaged but care

should be taken not to disturb th
below the water table.

e fine sands and silty sands during any excavation
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CONCLUSIONS

Whilst it Is possibla io use spread footings for the support
of the abutments to the proposed bridge, care would have to be taken

in their design and a possible settlement of several inches would have
to be allowed for.

if pile foundations are adopted they could derive support
from the lower sands and silts which sxist below about elevation 691
ond are in a dense state.

EOTECHNIQUE Limited,

L. Baskin, P.Eng.
Engineering Geologist.

Fabruary, 1959, Report N°® T, 357/59
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