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C.{. Parker & Associates Lid.,
Consulting Professional Engineers,
T9% Hein Strest ¥est,

Hamiitcu, Ontarioc

Attention: ¥r. D.C. Cramm, F.Bng.

Re: Poundation Conditions
Dargel Bridge P Sl
Township of Blenheim

Dear Sirs:

%e have compleied an investigation of foundation conditions
at the existing Dergel bridge crossing of the Nith River. The
. *ig1d work coneisted of 3 borings takken to 2 marimum depth of 46
feet helow the level of this stiream.

¥ have found that the soil to this lavel consistis of sirata
of gravel, sand and silt which exist in a dense to very dense con-
dition below an approximate depth of 10 feet from the river surface.
The borings were terminzted in an extremely dense deposit of silty
sand giacial till whish begins 36 feei below the stream on the south
side of tne bridge and which was sncountered 5 and 11 feet lower
down under the centrs and north side of the bridge respectively. Accord-
in, to well drilling records, bedrock lies a: least 150 feet helow the
surfuce in this ares.

niver seour is sstimeted to exiend 3o relative El 79 feet or
M ¢sat velow thoe wsiter surfass. Abuitment and pler footings should be
taken at lsast to this depik at waich level a safe net bearing value
of 4000 ps?f can de applied. However, in view of the sxcavation diffiec-
ulties sssncisted with construction this far below the water table, the
use of a pile foundation would appear to be preferable.

Timber pilem snould be expected to reach refusal in a siratum
of dense zand at depths below the river surface ranging froam 15 feetl
negr the centre of ihe bridge to 20 and 23 fest at the south and north
snde respectively. A safe bearing load of 20 tons can be developed at
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thess depths. The pile driving energy used on the timber piles

should no% exceed 8750 ft.lbs. per blow and refusal in this sand
should be defined as 8 blows per inch of penetration. All piles
must be driven at least to relative slevation 74 feet, however,

even if jetting must be resorted to.

Cylindrical steel piles, if used, probably will penetrats
down to or close to the very demse till deposit described sbove. The
driving epmergy in this denser material should be in the order of 3,000
ft.198. per blow and the refusal resistance should be itaken as 12 to 15
biows per inch. Sheet piling or keavy rip rap should b3 vlaced arosund
the piers and abuiments in order io provide protection against river
erocsion.

In view of the granular nature of the ground and the rslatively
i1ow heighis of additional fill required in the bridge approaches, no
smbaniment stability problem is envisaged. Some siripping of surface
topsoil adjacent to the sdges of the exisiing embankments appears to ]
desirable however.

The ¥ield cbservations and test informatiom which form the
basis for these recommendations are presented in the sectioms that follow.

Site Deseription

Phe Nith River at this crossing flows in a westerly direction
througk a relatively broad flat flood plain. The present river channel
is out inte this flood plaim for a depth of about 103 feet. The river
ped under the existing bridge is strewn with coarse gravel and boulders,
The depih of water rangee from 23 to 33 feet and the river is about 120
fest wide. + ig unde=stood that floocd level is st approximate I1 93
feat which represents a rise of 11 fest above present levels.

The existing truss bridge was built in 1878 and is a single
span structure about 125 feet wide. The abutmenis are badly deteriorated,

a8 indicated on the accompanying photographs mnd the north avuiment is
undermined, Twslve oy twelve inch timbers have beex inserted under ihis

footing.

Tre land to tks south of the bridge is Tlat, but the - ound risss
beyond s distance of sbout 500 feet to the north.

Pield Investigation Yathods

The thres vorings of this investigation were performed using
sonventional wet sampling msthods. All holes were cased with 24 inch I.D.

% pipe to fuli depih.
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Samples were taken at 5 foot intervals of depth for the
most part, although the sampling intervals were increased in the
lowsr lavels of heoles 2 and 3 in order to expedite the field program.
Becauss the bhorings were penetrating through fine sand well below the
water table, the casing was always kept full of water. This was done
in order to avoid the introduction of an unbalanced hydrostatic head
in the sand which could cause it to become disturbed and loose.

Tone penetratinn tesis were performed adjacent to holes 1 and
Z in order to provide a check on the split spoon driving records. The
snergy used in driving the cone and split spoon was egual to 35C ft.lbs.
rer blow.

Hole ¥o. 3 was performed from the bridge deck. The elevaiions
of all holes wers referred to the bench mark estzblished on the four
foot stvmp located at the south end of the bLridgs.

Subseil Description

The type of soil encountered at each test location is described
in the borehols logs, Dwgs. T to 4, and sumuarized in the estimated sub-
seil nmrofile showa in Dwg. 1. Therefore nc detailed description will be
Ziren here,

Slightly organic loose sandy silt and sand, which is the flood
plein alluvium of this river, was encountered to approximsie elsvation
H& “p21 in holes 4 and 2 sdjacent %o the abutmenis. Coarser sand and
grave. in a denser siate exiends below this to depihs ranging froam El 81
fezt to 79 feet. This deposit is believsd io represent the coarsar
material left after rivsr scouring has iaken placs.

Dense Tine 1ity mani is ithe predominating soil type below thess
mzterials, Ii contains scaitersd thin seams of clay and silt. BRefusal
to timber piles is anticipatsd in this sand st depths whare the psnetration
resipiance measursmenis sxcsed gboult 32 blows per foot.

This sand is underisin at approximate E1 50 feet bty dense sils
srd them, & few fesi farther down by extremely dense silty sand glaeial
till., ecause of the very high density of thie material, sdvancement of
the torings was very difficult and the holes wers terminaied aftsr a
msximum penetration of 5 feei. Diamond drilling would have boen required
for greater panetration., In visw of the dense siats of the overlyinmg soil,
this expensive opsration d4id not appesr to be warranted,

Iniscusgion of FPoundation Reguiramenis

Tre sonclusions and recommendations for the proposed structure
ere indicated in tha opening psragraphe of this report and no purpose is
served by repeating them here. The establishment of a satisfactory base
for ihe support of the bridge appears to be the only Soil Hechanics
provlam st this zite.
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In order to provide protection against scour, the abatment
footings should be taken at least to the meximum indicated depth of
river erosion which, from the resulis of hole 3, appears to be about
& fest below the present river surface. The fins sand at this depth is
sufficiently densc to support a net bearing pressure of 4000 psf safely.
However, excavation work to this level will involve the usual dewatering
probliems sncountered when digging well below the water table in fine sand.

Because of this fact, the use of timber piles for the support of
the bridge has beer recommended. On the basis of the field penetration
measurements, this type of pile should encovnter refusal ai the relatively
shzllow depths indicated at the firat of ihs repori. In order to avoid
damage to them, the driving energy should be limited to 5750 fi.lbs. of
energy and refusal should be taken as 8 blows per inch. I% is important
that tne piles be driven at least to El 74 feat or about 5 feet balow the
indicuted scour level, even though hard driving m-y be encouniared above
this depth. The results of hole 2 imdicsts that resisiance to driving on
tha norih side of the bridge will be high belov EL 78 feet.

The piles should be cut off belor low water levsl which has been
Ziven as X1 86 feet. The river banks and bed adjazsnt to the piers and
apuiments should bs protected with a layer of vwell graded rip rap zbout
15 inches thick. Alternatively shset piling can be driven to protect the
tops of the piles during pericds of high scour activity im ths river.

Since the soil underliying this site is predominantly of a gran-
ular nature, and since ihe additiomal approach fill neights are not great,
no swbankment 3tability problem is envisaged.

We hope that the information contained in ithis s#port is of
gssistance to you in the design of this structure. FPleass contact us if
you kave any gueries on this subjeci.

Yours vary trily,

A e

WAT/ ge Williwe -. Trow, F.Eng.

ne.
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View of Bridge from South approachk
Irill on Heole 1

Viow from ¥est Visw showing undercatting
showing ocrack and deterioration of
in North sbutment East side of North abuiment
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7iaw lo~king “sst ahowing
sroajion of North bank of the river

View )ocking upetress Yisw from Norik sbutmsnt
shouing South bank showing upsireas flood plain
. ‘mat of bridge on douth banc of cpreak







Tis. of Bridge from the Southeast
looking downstream

Yiow of Bridge View of Bridge
from Northoast cornsr from Southeast corm
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fl‘ILLmﬁ.m to nw‘m ;pmwl

‘fnd of Hole I

1) Boring cused with BX pipe %o full
depth.

2) With hele at 45 ft., watsr levsl
changs from ¥l 86.3 to 86,3 ft.
overnight.

3) Cone driven 10 £, south of hole.
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