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Attention: Mr. D. Cramm

Foundation Investigation
Proposed Young Creek Bridge Reconstruction -
Port Ryerse, Ontario

Dear Sirs,

‘e have now completed our foundation investigation for the

above oroject. This investic:tion was authorized by you on December;17;7
1975,

fur Tindings, interpretation and recommendations for this
project are contaired in the attached copy of our report.

{2 trust that the information provided meets with your re-

gquirsments. If any questions arise, please do not hesitate to contact
this office.

Yours very truly, :
WILLIAM TROW ASSOCIATES (HAMILTON) LTD

C “\h‘\\L

‘ml €. D. TthDSOR, P, Eng

tncl.
Dist: L. L. Parker § Associates Ltd. {8)
¥r. Baﬁ Lewis,

C. L. Parker & Associates Ltd
§ Main St. North, Jarvis, Oni. (1)
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Project: H2131 e ' ' ' January 15,

Foundation Investigation
Propesed Young Creek Bridge Reconstruction
Port Rverse, Ontario

A foundation investigation was undertaken at the site of

the proposed bridge reconstruction over Young Creek on the road from

Port Rverse te Fishers Slenn in the Township of Hoodhouse, Norfolk

County, Ontario. This investigation was authorizad by C.C. Parker and

The purpose of the investigation
nake foundation design and construction recommendations from a

seil mechanics standpoint.

The surficial soil at the site is some very locse to loose fill

ti. The predominant soil at the site is dense to very

ch extends to the entire depth investigated {Elevation 548

varies from 34 to 73 blows per feot. The groundwater table at the site

s & inches to 1 foot balow the existing groundsurface, i.e. Elevation

The geotechnical conditions at the site are well suited to the
construction of the bridge on spread and strip foctings. Feotings

Tounded in the very dense silt stratum 4 feet below the depth of scour

51

{at Elevation 566 feet approximately) may be designed for an allowable

bearing capaci

ot

y of & tsf. The settiements of the footings under this

vading are expected to be well within the normally tolerated Vimits of

-

i inch total and 3/4 inch differential movements.




Excavatzuns at the swte for construct‘on of the fbotlng

’~"3extend 7 tc 8 feet be10w the grcundwater table. Tbese excavatiens:may

'Fdriven deep enough to prevent a base heave type of fa11ure of the
vifexcavatznns.; ‘ ‘
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INTRODUCTION

A foundation investigation was undertaken at the site of
the broposed bridge over Young Creek on the road from Port Ryerse
t@ Fishers Glenn in the Township of Woodhouse, Norfn}k County,

Ontaric, at the authorization of C.C. Parker and Asso
of December 17, 1974,

ciates Ltd.,

It is understood that the reconstructed bridge will have

& single span and will be approximately 40 feet long and 30 feet

wide. It will replace an existing single lane bridge. The widened

portion of the bridge will be located towards the upstream side

{north) of the existing bridge.

The investigation was undertaken to: {a) establish the

geotechnical profile at the site; (b} make recommendations regarding

the most suitable type of foundations, the Tounding depth and the

allowable bearing Capacity of founding soils; {c) examine excavation

conditions anticipated and, {d) discuss other design and construction

aspecis from a soil mechanics standpoint.

PROCEDURE
RS LS8

. The fieldwork was undertaken with a skid mounted diamond
drili by Canadian Longyear Lid., under the direction and supervision
of Wiiliam Trow Associates {Hamilton) Ltd., between December 371,

74 and January 3, 1975. 1t consisted of undertaking two boreholes




i

to 284 feet and 26% feet depth respectively. The locations of the

boreholes are shown on Site Plan, Drawing 1. It was proposéd to dril§

both the boreholes on the north side of the existing bridge, one on

either bank of the river. However, it was not possible to put down a

borehole on the east side of the river as the groundsurface in this

area slopes down sharply to the river bank. This borehole was there-

fare located on the south side of the bridge. Standard penetration

tests were undertaken in both the boreholes and soil samples were

obtained by split barrel soil sampler. Water level observations were

taken in all the boreholes during the fieldwork.

The locations and elevations of the boreholes were deter-

mined by representatives of William Trow Associates (Hamilton) Ltd.

A temporary bench mark, the top of the bolt set in the north wing wall

of the east abutment of the existing bridge, was used for taking the

levels. Its elevation {Elevation 592.32 feet) refers to the Geodetic

datum and was obtained from representatives of C.C. Parker and

Associates Lid.

All the soil samples were visually examined in the laboratory

for their textural classification. HNatural moisture content tests

were performed on all the samples, while unit weight tests were under-

taken on selected samples. In addition, three grain size analyses
were also performed on the sand and silt samples obtained from

Boreholes 1 and 2.

w




~‘SI?E AND SBIL‘DESERIPTIGN

Tﬁe site af the praposed br1ége reconstruct1on over

Yeung Creek is Iocated on the road from Port Ryerse to Fishers
Glean in the Township of M@ﬂdhouse ﬂorfbik County, Ontario.. In

this area, the Young Creek flows in a nort: to south direction with

a stream ve}acwty of apprnximate!y 120 feet per minute at the fime

of the fieldwork. At the existing bridge location the width of the

stream is 18 feet. The stream is 23 feet wide 3mmeﬁz&teiy to tha

north of the bridge, while the flood plain is approximately 50 to

70 feet wide. The river banks are approximately 6 inches to 1 foot

above the water !eve% in the creek, although the river js sxtuated

in an approximately 25 to 50 fast deep valley. Prob1ng of the

Creek bed from L%E deck of the existing hrxdge 1nd1cated that the

depth of water is approximately 10 inches to 4 feet and the depth

of scour is 3 inches to 2 feet.

Cbservations at the si ite 1na1cate that the existing

bridge is in a poor condition. It is supported on footings. Visual

observations indicate that the creek is undermining the northwest

footing of the bridge, 1though some gravel and large boulders have

been used as fill material around the footings as scour protection.
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Two boreholes undertaken at the site indicate that the area

in the northwest side of the bridge contains fil11 to a deptn of 3%

feet approximately (Elevation 572 feet). The Fill consists of silty

sand with gravel sizes, ceramic tile pieces, organic pockets, sete.
It is loose and has a standard penetration resistance of 7 blows per
foot. The fi11 is underiain by approximately 1% feet thick layer of

organic siit which extends to 5 feet depth (Elevation 570 feet).

The surficial soil in the southeast part of the site is

siity sand which extends to 2 depth of 2 feet (Flevation 570 feet}).

It contains some roots, shells, ete. It ic very loose and has a

standard penetration resistance of 2 blows per foot. It has a

ratural moisture content of 43 ner cent.

Beneath the organic silt in Borehole 1 and the silty sand in

SBorehole 2, the predominant seil at the site is dense to very dense

1

i1t which extends to the entire depth in both the boreholes {Elevation

]

3

48 to 531 feet). The silt is slightly cohesive and slightly sandy.

it contains some cobblies or boulders in the vicinity of Borehole 1

Ve

it has a standard penetration resistance of 34 to 73 blows per foot.

Its natural moisture conient and unit weight are 18 to 24 per cent
wd ]

[
fa

a

pd

. toe 125 pef respectively.

Water level observations undertaken during the fieldwork

indicate that the groundwater table at the site is § inches to




1 foot below the existing'graundsurface, i.e. Elevation 574 feet.

FOUNDATION CONSIDERATIONS

The geotechnical conditions at the site are well suited
to the construction of the Broposed bridge on spread footings. The
foolings may be founded in the dense to very dense silt at a

minimun depth of 4 feet below the depth of scour. Field observations

and the geotechnical information obtained during the investigatioﬁ
have indicated that the maximum depth of scour is approximately 2 to
3 feet below the river bed {Eievatian’57ﬁ to 571 feet). This
approximately coincides with the surface of the silt stratum

encountered at the site. The proposed bridge may therefore be

Tounded in the dense to very dense silt at or below Elevation 586
feet. The allowable bearing capacity of the soil for footings placed

between Elevaiion 547 feet and 586 feet is 5 tsf. Settlements of

the footings under thic PrESSuUre are expected to be well within the

normally tolerated limits of ) inch total and 3/4 inch differential

moverents.

There is evidence at the site that the northwest abutment
footing of the existing bridge is being undermined due to scour.

It is therefore recommendsd that sctour proiection should be provided

near the abutments of the reconsiructed bridge. This protection may

consist of rip-rap etc.
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EART PRESSURE AND DRAINAGE CONSIDERATIONS
ADJACENT T0 BRIDSE ABUTMERTS

The bridge abutments will be subject to lateral earth

pressures which develop due to the backfill and aufcharge hzhind

them. The lateral earth pressures may be computed by means of

Equations {1) and (2). It has been assumed that the backfili behind

the sbutments will be a free-draining granular material, preferably -
conferming to the Ontario Hinistry of Transportation and Communi-

cations specifications for granular sub~basecourse, Granylar °C*

and adeguate drainage facilities will be provided to equalize the

water level behind the abutments with that of the water level in the

river. The dreinage facilities are schematically illustrated in

Drawing 4. They should consist of & inch diameter weep holes

through the abutments located at 5 feet cenires and surrounded

with 1 foot of 2 inch clear crushed stone which extends between weep

holes. The crushed stone should be surrounded by 12 inches of pea

gravel

The earth pressure, p, in psf, acting on the abutment walls
above the water level at any depth, h, in feet, below the finished
groundsurface, may be calculated by Egquation {1). Below the water

ievel, Equation {2) should be used to calculate the earth pressures.

{continied--~)
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P=Kk {vhy #+¥' (h-hj} + @} ool (2)

where: k = the earth pressure coefficient
considersd applicable

= k3» the active earth pressure
coefficient, if small lateral

movements can be tolerated,
C= 3.3

= Ko, the "at rest' earth pressure
coefficient applicable if no

lateral movements can be tolerated,
= .55

= the unit weignt of free-draining
granyiar backfill estimated
o be 130 pcf

¥' = the buoyant unit weight of the
, granuylar backfill estimated
to be 85 pcf o

q = the eguivalent surcharge, in psf,
- of any load acting on the
groundsurface next to the bridge
abutments

hz = the depth, in feet, of the

water level below the finished
groundsurface

CONSTRUCTION OF APPROACH EMBANKMENTS

It is understood that the reconstructed bridge would be
designed to accommodate @ thirty feet wide pavement. As such, the

existing embankments which carry single lane traffic and are up to

s
e

<> fest high would have to be widened. This would most likely be
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widertaken on the upstream {north) side of the existing bridge. The
embankment 111 should be placed in 6 to 8 inch layers and compacted
Te 95 per cent Standar< Proctor Maximum Dry GDensity, to minimize

future settlements. It is desireble that any. surficial soft or

organic material should be sub-excavated from the arez of the embank-

ment, as this material could cauz. gitTerential seltlements as it

consolidates under the “eight of the overlying fi13.

The =2 bed of the approach routes to the bridge will be

effectively drained by gravity to the low 1ying area on either side

of the embankments. The sides of the read erbankment should perform

satisfactorily at an inclimation of 7 horizontal to 1 vertical. A

deep rooted vegetation should be provided on the stopes to minimize

surface stippage on the Face of the siope due to weathering effects,

erpsion afc.

EXCAVATIONS

Excavations for the construction of the bridge abutments

w13l extend to Elevation 566 feet through the fill, silty sand and

sile. They will be a maximum of 7 to 8 feet below the groundwater

tabie. These excavations may be carried out within the confines of

& closed sheet pile wall driven deep encugh to prevent a 'base

heave' type of failure of the excavations. For this purpose, the

sheeting should be driven to the same depth below the hase ¢f the

excavation as the groundwater table will be above it. The ground-
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water table should be assumed to be at the same level as the highest
water level anticipated in the river during the construction period.

The lateral earth pressures acting on the sheeting may be comwputed

from the criterion presented in Appendix "A°.

The alternative of constructing a cofferdam to prevent
piping of the soil in the base of the excavations from taking place,
has been investigated. However, basad on preiiminary calculations,
it s estimated that the excavations would have te be approximately
Z00 feet away from the river banks. Thus. the use of this method
would require installation of a culvert in the river bed extending
200 feet north and south of the area where excavations for the
bridge zbutments are to be undertaken. This method of dewatering

the excavations is therefore not considered io be practical.

The founding soil at the site is highly susceptible to
disturbance from freezing and thawing, precipitation and the move-
ment of construczion squipment and personnel gver its surface. It
is therefore recosmended that the final 2 to 3 feet of the excavations
should be undertaken with egquipment which moves away from the

Xcavations as it works, e.g. a backhoe or gradall. The base of the

[4¢]

excavation may be protected from disturbance due to construction

personnel working in them by a skim coat of concrete. The footing

beds should be adequately protected to prevent frost penetration
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if construction is undertaken during cold months.

BACKFILLING REQUIREMENTS

The backfiil against the abutment walls should be a free-
draining granular material preferably conforming to the Ontario
Ministry of Transportation and Communications specifications for

granuiar sub-basecourse, Granular 'C'. It should be compacted to 95

per cent Standard Proctor Maximum Dry Density. The embankment or
subgrade Ti11 should be compactible, i.e., one free of organics and
with a natural moisture content which is within 3 per cent of the
optimum moisture content as determined from Standard Proctor
Density testsor free-draining granular material. It should also be

Ccompacted to 95 per cent Standard Proctor Maximum Bry Density.

SUITABILITY OF OK-SITE SCILS FOR BACKFILLING PURPOSES

The majority of the soils to be excavated from the site are

Till, silty sand and silt. The fill is not considered to be suitable

for backfilling purposes as it contains organic pockets and is random

in nature. The sand is free-draining and may be used as backfill

against the abutments. The silt is not free-draining macerial. &8s

such, it is noi suitable for backfilling areas where free-draining

granular backfill is reguired, e.g., against abutment walls.

dowever, 1t may be used as embankment or subgrade fil1 provided it
is compactible. A review of the natural moisture content of the

silt indicates that this soil is on the wet side for adequate




kcampactuon. As sach, it way be used as. f1?} mater1a1 1f constructxon

is undertaken during the hat summer months and can be spread to drv

in the sun.

CULVERT INSTALLATION

it 13 uncerstood that uons1derat10n is. beinq given to the

installation of a iarge diameter corrugated iron cu?vert instead of

rebuilding the bridge. For this purpose, it is reﬁgmmended that aiT”

the Toose sand and silt should be dredged from the bottom of the river
bed. The culvert should be seated in Ontario Ministry of Transpcrvff
tation and Communications granular sub- basecourse, Granuiar 'C’, or

equivalent, compacted to §b per cent Standard ?roctor Max1mum Dry ; _’

Density. The pipe neddxﬁg should be carefully shaped t0 receive the

lowest segment of the pipe to a depth equal to 10 per cent of the

- pipe diameter. The bedding should extend to the spring line of the

pipe and for a distance of at jeast 2 feet beyond the pipe diémeter
on either side. The Granular 'C' should be p?aced in 6 xnch layers,
keeplng it 1eve? on both sides of the culvert. Each layer shou1d be
compacted to 95 per cent Standard Proctor Maximum Dry Density. The

upstream end of the cuivert should be provided with a,tut—off‘wai} to

prevent seepage through the fill which should extend to the design

scour level, Clevation 566 feet.

(ONCRETE IN SUBSURFACE STRUCTURES AND SERVICES

Chemical analyses were undertaken on water samples obtained

from both the boreholes during the fieldwork. The,results of the




 fﬁ‘env1ranment. The Canad;an Standards Assocxatxan requyrements

?’neglxg1hle affect on ccncrete in cantact thh Tt. NcrmalfPortIand

“'cement may therefare be ased in cancrete 1n contact thh!the grnund~

Lif]water ana 5013 at the swte. The cnncrete should howeverk;be desse,_

 ,weT1 uompacted and. cureu.

WILLIAM TROM I'Assec‘x;A?rE_s; (HAM,? LT{}N)

S K Ag xnwal

e | CW’L
SKA/yg ‘~, ; & - ' ’! , "ﬂ C.D. Thompson Ng‘Eng

Encis. ‘

Dist: €.C. Parker & Associates Ltd. (6}

P Eng

Mr. Bob Lewis
C.C. Parker & Associates Ltd.
6 Maan St. North, Jarv#s Ont (1)
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APPENDIX 'A'

DESIGN OF TEMPORARY FLEXIBLE CLOSED SHEET PILE WALL

The construction of the footings for the bridge will
require excavations through sand and silt below the water table.
These excavations can be carried out within the confines of closed

sheet pile walls.

There are two controiling aspects from a soils engineering‘
point of view, regarding the design of closed sheet pile walls below
the water table, namely, the earth and water pressures acting on the
sheeting, and the seepage pressure tending to boil up the base of
the excavation. To ensure stability of the base of the excavation,
it is recommended that the sheet pile wall should be driven to the
same depth below the base of the excavation as the groundwater table
will be above it. For this purpose, the groundwater table should be
assumed to be at the highest water level anticipated‘in the river
during the construction period. The design of tha sheeting to
resist the earth and water pressures may be undertaken with

reference to the following sketch. The more severe criterion

shouid govern tie design.
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~a} Single Strut Support

rmimn

7
- Water Table

w—e—- Closed sheet pile wall

Ry
o v
él;\
#
£

a
[} et _{ Strur Load, R

7

/

5"13

0 * [ H
5 { i !

T R ¥ . i )
water . active passive water
pressure . earth earth pressure
pressure pressure

DIAGRAM TLLUSTRATING SINGLE-STRUTTED SHEET PILE WALL

Criterion 1

To prevent the base of the excavation from heaving or

"boiling up', the closed sheeting should be driven to a depth

such that:

=

hy

/-Base of excavation
v below water table -

LI L R L )

IR0

T HY

sy



LCriterion 2

To prnvwde suff1c1ent toe support for the closed sheetzng,

‘ %t shau?d be driven to a depth such that:

- B
g H Kayé% - a)

IRy ) 2 U=g
§  z a¥ Tl Ay -

Lriterion 3

To provide sufficient strut capacit it should be designed

such that:

The bending moments and shear in the sheet pile wall may be‘

computed by assuming that the earih and water pressures are linearly
distributed on both sides of the wall, as shown in the foregoing

diagram, i.e., the active pressure = ky (g + ys‘ h})

the passive pressure = K, (y.' h}

where: g = the value of surcharge which

may be applied to the groundsurface
near the wall, in psf

for the case ilEustratad in the
foregoing diagram

4= gy

(continued.
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Fg-

b} Multi-Strut Support

~H, h1,kh3; h3.a = dimensions as defined in the

- ]

fl

diagram, in feet

the active cuefficient o
earth pressure :
.35 ,

the passive coefficient of

earth pressure

3.0 {factor of safety~inc1uded}

estimated unit weight of soil
above the water table, in pcf
125 pcf for sand and silt
submerged or buoyant unit
weight of soii, in pef

85 pcf for silt and sand
encountered at the site

unit weight of water
62.4 pcf

strut ‘Toad required to support
the sheet pile wall, in pounds

suitable factor of safety;
depending on the strut material

j/—~Closed sheet pile wall

HPNTRSRNITGs

By Natural Water Table Wf{
v
T = R1 {strut load)
h [P Ro
2
3 R —Base of
/ 77 / Excavation
; ' e : )
i
Katir Pressure Earth Pressure
Pw Pe hy

DIAGRAM ILLUSTRATING MULTI-STRUTTED SHEET PILE WALL



' Ka (MS ¥ hz +a)
anyzsurcharge whxch may be

, app}zeﬁ>to the groundsnrface ,k'
- near the wall, in psf

~ for the case illustrated in
~the foregoing diagram
Q_Yshl

in addzt!un the c3osed sheet p119 wall ‘must support the
water pressure, ?wv‘ where: pwk=k7w h

whe?e:7 h = any depth below the natural
o water table, in feet

A st tab}e factor of safety shou]d be 1ncorporated in the '
d&sagn af the ‘struts, depending on the strut material.

A1l other symbols are as defined in the preceding section.
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from geological evidence and may be subject to considerable arror.

FOUNDATION

William Trow x Associates Ltd.

INVESTIGATION

PROPOSED BRIDGE RECONS
YOUNG CREEK
PORT RYERSE, _ ONT

PROJ. H 2131 | CATE: JANUARY 1975 |DWG.

Ne |

75120

]S, TE My, 20— 101 {




	0007203
	0021147

