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M. R. WRIGHT & ASSOCIATES

CONSULTING ENGINEERS

PHONE 254.1422
14 QUEEN ST. EAST, SUITE 4
SAULT STE. MARIE
ONTARIO

June 8th, 1964.

The saeve and Council,

Township of Thessalon, T ARy,
¢/o Mr. J. Melean, Clerk, ol T
Littie Rapids, Untaris.

RE: Scoils Investigation for a Proposed New
MacDonald Road Bridge Over the Thessalon
River at Little Rapids, Ontario.

se find enclosed our report conceraing scvil conditions
at the site of the above mentioned project.

As stated more fully in the enclosed report, scil conditions
onn either side of the river are quite different from each other.
On the east side of the river the soil consists of strata of firm
brown clay and fine sand, overiying a deep lmyer of soft sandy-
s1lt. Below this cccurs a deep stratim of sand, gravel and
boulders. The s0il on the west side or the river consists of
shkallow strata of fine sand, or clay, overlying s deep dense
stratum of sand, gravel and boulders.

For support of foundzftions for the proposed bridge structure
we would recommend the use of steel H-piles driven into the dense
send-gravel stratum, Steel piles would probably penetrate this
dense zand-gravel stratum approximately twenty to thirty feet
before sthaining sufficient resistance required for load support.
Steel bearing piles would probably range in length from twenty-
five feet ¢n the west side of the river to fifty-five feet on
the szast side.

The dense-gravel stratum on the west side of the river would
probably be encountersd during construction due to its high
E! 3 :
elevetion. Dxcavation of this so0il for Yhe placing of asbutment

footings would probably be difficult, however it is not expected
that blasting would be required.

Excavetion for abutment Ffootings on the wast side of the
river sheould be relatively easy, however work would probably be
regaired in the soft sancy-silt stratum which occurs at approx-
imate elevation 576 feet, which could present construction
problems due to the unstsble nature of this soil.



Wae trust the enclosed report is adequate for your consideration,
' and will enable you to proceed with design of the structure. Ve
would be plecssd to answer any questions which might arise im coan~
ection with this report, during the progress of the work.

Youras very truly,

%, IR 'if

oA /é oA i
M. R. Wright,

MRIW: im P. Eng.

tnel.




OWNER: Township of Theasalon,
Little Rapids, Ontario.

M. R. WRIGHT & ASBOCIATES,
PROJECT: 10.33 SAULT STE. MARIE, ONTARIO. June 6, 1964.
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BRIDGE OQVER THE THESSALON RIVER AT

LITTLE RAPIDS, ORTARIQ

This report contains comments and recommendations concerning
fFoundations for a proposed new Road Bridge over the Thessalon River,
located on the road between Nesterville, Untarioc, and Little Rapids,
Ontario, in the Township of Thessalon. These recommendations are
based on the results of test borings which were made at the site

curing April Z4th to 2%th, 1044.

JESCRIPTION oF THE SITE:

The aite of the proposed new structure is located im a rural
farm area. The land eastward from the Thessalon River is relatively
flat, cultivated farmland. Westward from the river the land is
rocky, and rises guite abruptly. This area is covered with rock
outeroppings and tress. About one guarter mile westward from the
site occurs hills consisting of Pre~Cambriasn Shield bedrock.

An existing bridge is now located where the new structure is
being proposed. This is an old dilapidated wooden struetu;;
supported on wooden piles. This structure has been condemned, &nd

s now closed to traffic.

The sxistiag reoad approaches the bridge from the sast in a
straight direction, then turns sharply scuthward and proceeds
along the west side of the Thessalon River. The river panks in
this area are approximately ten feet high and are quite steep.
The river elevation on April 24th, 1964 was 584.8 feet and the

velocity was 3 feet per second. However these measuremenis were

taken during the spring runoff, The normal water level - .




of the river in this area is 581.3 feet, and normal water velocity
is about ome foot per second. Local informstion, and local signs
of spring flooding indicate that the high water level would be

approximately 586.5 feet,

The location of soil test borings is shown on enclosed draw: ag
No. 1 and the results of samples and testing is shown on the en-

elosed borehole logs.

DESCRIPTION OF TEST METHODS:

Test holes 1 to 4 were advanced by the wash and chop method
until bedrock was encountered or "refusal" was reached. "Refusazl®
is defined as a condition where 100 blows from a standard hasmer
Fails to advance a standard split spoon sampler any sppreciable
distance through the soil. Standard split spoon samples wers
taken at five foot intervals, or sconer when felt necessary. The
number of blows required to advance the standard sampler during
sampling were recorded, these being s mezsure of the strength of
granular soils when interpeeted according to the text entitled
"30il Mechanics in Engineering Practice," by Terzaghi and Peck.
The standard split spoon sampler consists of a 2 inch diameter
thick walled sampling spoon, and it is driven under an energy of
4400 inch pounds per blow. The safe bearing capacity of granular
soils is based on & tabulated comparison between the penetration

resigtance offered by the standard split spoon, and the bearing

b

inch settlenment.

P _—— 1 i e T o T L ER R P 2 ok T3
pressures applied in plate lcading tests at one

The granular nature of soils at this site precluded the
necessity of any "undisturbed? sampling. However, & vane shear
test was conducted in the shallow clay layer in borehole No. 1

to determine the shear strength of this clay.
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When refussl was reached in boreholes, 1 and 3, diamond

drilling was usad to advance the hole further and determine the

nature and extent of the hard stratum at greater depth.

Test hole No. 5 was advanced using a standard two ioch
diameter penetration cone driven to refusal. The "BY Values
shown on borehole log ¥o. § indicate the number of blows required
to advance the cone osne foot through the soil. This test was
taken in order to determine the approximste nature of the river

bed at the centre of the river.

SUTL CONDITIONS:

561l conditions on sach side of the river differed greatly
from each other, hence conditions on sach side will be discussed

weparately.

Seil conditions on the east side of the river consist generally
the following, from grade downwards:

- firm brown clay

-~ fine grey sand

- fine grey =sandy zilt.

- dense sand with gravel, stones and boulders,

M s

The clay stratum oceurs froam grace to approximate depth eight
fset, A vane shear test taken in this soil indicated that the

clay had & shear strength of 1425 pounds per sguare foot and 2

safe bearing capacity of epproximately 2850 pounds per sgquare fpot.
Coarse sand and graevel from depths elght to sixteen feet when

tested with the standard penetration test, revealed an allowable

bearing capacity of 3000 pounds per sguare foot.
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From approximate depths sixteen to forty seven feet occurs
& very soft unstable stratum of fine grey sandy silt, This weil
is completely saturated with water and would be unsuitable as

support for aven the lightest of structural loads.

At approximate depth forty-seven feet occcurs & stratum of
sand, gravel and boulders, so dense that it was very difficult
to advance the drill casing and sampler through the material.
Diamond drilling was used periodically to penetrate through
large boulders, and rock cores were recoversd from this drilling.
Test holes were advanced to seventy-sne feet and seventy-six
feet in this soil, and test results indicated that the stratum

becomes move dense with increasing depth.

Soil conditions on the west side of the river were generally
28 Follows:
- fine sand, or clay.

- dense sand and gravel with rocks and boulders.

One test hole revezled fine sand from grade to depth twelvs

feet. Tests revealed this soil to have an allowable bearing

capacity of 2300 pounds per sguare foot,

3

Another test hole revealed z soft brown clsy layer from
grade to depth six feet. This clay was very soft and had very

little sufe bearing sivenglu,

Below the soils discunssed zbove occurs a dense stratum of
sand, gravel and boulders. Advancing drill casing and ssmpling
spoons through this material wasg very gifficult, due to the dense
nature of the seil. In borehole No. 3 the drill casing could not

be advanced past depth seventeen feet. Diamond drilling was used
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to advance this hole from depths seventeen to thirty-five feet.
Short lengths of solid rock core were recovered from the diamond
drilling process. The "no recovery" areas of core indicated sand

and gravel soils at this depth.

A cone penetration test was taken in the river bed near the
centre of the existing bridge. This teat revealed the river
bottom to consist of approximately five feet of quite soft soil,
followed at greater depth by a very dense material. At depth
twenty-four feet below high water level, 100 blows were required

to advance the penetration cone three inches,

The water table was located at approximate elevation $5835.8 feet
which is spproximetely one foot above the level of the river at
the time of testing. It appears evident that the ground water

table in this area approximates the level of water in the river.

PROPOSED POUNDATIONS:

e to the soft underlying sandy-silt stratum which occcurs
from depths sixtesn to forty-ssven feet at Lhe east side of the
river, the possibility of spread footings is immediately ruled

sut.

Tiwber piles, driven to practical refusal in the dense sand
gravel layer at greater depth could be used. These piles couvld
be 12z inches in diameter with & load bearing capagity of twenty
Lons, However, due to the long lengths of pile required on the
east side of the river, 1t is doubtful that timber piles would
prove sconomical. Alse, due to the large boulders present, driving
of wooden piles would be difficult without breakage. If wooden

piles are used the tips should be protected with a steel driviang
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shee to prevent breakage when penetrating the dense samnd, gravel
and boulders. Penetration of wooden piles ioto this dense stratus

would be approximately ten fest.

For support of the proposed structure we would recommend
the use of steel "HY'-piles driven intc the lowsr dense sand-
gravel stratum. Safe bearing capacities for some steel plling

sections are listed below:

10B? @ 42 1lbs./ft. -  (Capacity - 50 Toms
10BPF @ 57 1bs./ft. -  Capaecity -~ 65 Tons

12BP @ 53 1bs./ft. -  Capacity - 6C Tons

80 Tona

1

12BF @ 74 1bs./ft. -  C(Capacity

stecl bearing piles would probably penstrate ths dense sand-

cravel stratum twenty to thirty feet before reaching practical

It should he brought to the designer's attention that piles
driven through the soft sandy-silt stratum on the east side of
the river should be checked for lateral support in this sc¢il. This
ungtable material would not cffer much lateral support to piles
and it is possible tHat the "Slenderness Ratioe® of piles through

this =oil could be 2 controlling factor in pile design.

The pile forsulz to be used in determining static load

k T % ey oo 3 P— F P ]
drop hammer is a2s follows:

Forro o e o E e WY [ TS . S TP |
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where: ya is the allowable statice load per pile in pounds.
% is the weight of hawmer in pounds
H?! is the drop in feet

p" is settlement per blow in inches.

EXCAVATION AND CONSTRUCTION CONOITICGNS:

Excavations for abutment footings on the west side of the
river would probably extend into the dense sand-gravel stratum,
Excavation of this soil would be difficult, however it is not

felt that blasting would be required,

Fxeavetiun for abutment Footings on ths sagt side of the
riveyr should rrove guite easy, however the soft sandy silt strstus
would probahly be encountersd. This seil is guite loose and, dus

to its high water content, could prove troublesome,

Borehole Ho., 5 has indicated 3 dense stratum at the centrs

of he river at approximate depth twenty four feet below high

nd

vaver level., Temporary erectivn frames, if reguired during

¥

construction, should be carried to this depth for sound supporu.

Granular materisls for the existing :oad on either side of

the bridge consist generzally of the following:

surface - Z inches of granular HAT

Be
¥

gsub-bage ~ 10 ianches of granular "BY eor pit-run,

sub-grade ~ zoft brown clay to fine sand,

Respectfully submitted,

K ZJ |

4. R, Wright,
MRW: jm | P. Eng.
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A. Stermac, P, Eng.,
Principal Foundation
Materials & Research
Downsview, Ontario

Dur Fieg Her.

EPARTMENT OF HIGHWAYE OHNTARID

MEMUORANDUM

From:  Bridge Division,

Engineer, Downsview, Ontario.
Section,
Dare:

July 15, 1964.

N rREPLY TO

Gumegcr: (Oownshiv of Thes %aiﬂn,
Bridge over the Thessalon River
River Lots 17 & 1% {MacDonalds Bridge)
Structure Site No. 5035-165
O’ur ‘S'iJ.E ;%Cs S:"‘. lg?
Attached ~lease [ind sne covy of the Fcundation Feport
by M. R. Wright and Asscciates, for vour comments.
‘he report is m.de for & future structure, oridging
the Thessalon Eiver at atove mentioned location. Size, type
and exact location of the bridge is not known at the present
time. The existing structure is a .ultiple timber rlle bent
with stone filled tribs 3cting as abutmentc. The total
length of the structure is approximately 85 feet, The ex-
isting structure is in a very bad condition. The road has
»een closed for traffic,
e would appreciate 1t very much, if we could Ve your
comments on or before July 2ith, 1964.
: We would like to have tne copy of the recort sent back
. tC us, since this is the only copy availanle %o the Bridge
: Gifice at the present time.




M. R. WRIGHT & ASSOCIATES

CONSULTING ENGINEERS

02 PHONE 234.1422

14 QUEEN b ., EAST. SUITE 4
SAULT STE. MARIE
ONTARIC

¥ovember 4th, 1064,

;&eiaa&? Clerk,

Proaposed Construstion of the
tacdonald Bridge Uver the
Thesselon HKiver, —

ry

& our Pre ry Study Report con-
rerlace the existing MacDonsld Bridgs
Rapi

i
2 el

near Little de, Untarioc.

in the report, the existing timber
, énd ism closed to traffic, hence
We would recommend thet the new
f ngite stesl-conecrete structure,

?ﬁﬁim&ted cost of this
in enciosed Scheduls BT,

nirments of 2 temporsry
idge, to be used during con-
Gur estimate of cost reveslsd

rrove moest economical, and would
However,. we would recommend
rTRIY %r$ﬁﬁv fue to the 1ittle use
invaolved,

5t of 2 new Bridge
an eighty per cent
ved From the ariment
ngt wonld he anrroxi-

H

In for your consideration,
25 . s e To ;»uﬁrzl apg Answer sny
DTFLY @iuﬁ% w%gah might arise co ning this work,

Yours very truly,
7

M, R. Wright,
ERJ:gE ‘ _ ) ] ) -,




PRprOSED MACHONALD BRIDCGE OVER THE THESNALON RIVEER

¥, R, Wright & Ag=sccistes,
ect 1032 Saunlt Ste., Marie, Onuvario. Hovember 2,1064,




TABLE OF CONTENTS

"‘%f{: 52;};%’3?! T4

T2
i

w

o

3

&

&

3

2

d

Ly




PRELIMINARY REPORT FOR CONSTRUCTION OF

IHE MACDONALD BRIDCE OVER THE THESSALON RIVER

This report gontainsg comments angd regomuendations con-
cerning the proposed construction of 2 new Bridge known &%

23

Bridpe over the Theasalon Hiver. Commenis ave

haszd on the results of solls investigeations, a fileld survey

i

which was made a8t the site, and sreliminary coenstruction cost

s

extimates For bridge constraction,

in the Townshin of

which runs between the towns of Hesterville and

. An existing timber bhridge at this site has

S

and iz now closed #0 traffic, The surroungd=

4

nushland,

would normelly passg over

Lridge has besn closed

Py anme time without serlous results, it is felt thet traffic

ively Ilght undder acrmal conditions.

~

digtance from Little Rapids to Nesterville is spproximately

zilaomyp this routs,

iz of the Thessalon

bl

Biver ip; this ares. hes most of his farmlaad located on th

2L 5§
I

e of the viver, nence the bhridge is imrortant to this

~erson for the woansfer of dairy esttle to and from pasture.

SEAFEL
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RIDGE TYPHs

kar heen hased

Townsahin

informat

low &

heon o

S 4
1 % .
+ e Beive

iz p
on 4
stk

imm

whinh were

i

snils ianvestigation reavealed a deep layer of

roposed in this report, and this

]

;

he results of discussions with
neil, the Ootsrio Denartment of
chtained from & survey snd soils
made st the site.

volume in the area, 2 single

<1

songed . having a travel width of

H2o-516 design loading is reco-

hridee zan accommodate log

ileles.,
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Based on The above information, a single gpnan, single

lane hridge was chosen, and preliminery cost estimates of

verious siugle span bridge twper were investigated. Sincs
felt that a temporary bridee would be necessary in

srdar to allow the loeal farmer to trans€er cattle to bnd

ring construction of & new bridge, estimates

porary bridge have heen ingluded,

<

PRELIMINARY {0

=T EBBTIMATES;

i

Enclosed Scheduls A" gontains cost estimetes For twe
tvpes of temporary bridge.  Proposal i congists of a2 fabe
cieaved temporary bridue six feet wide, for an estimated
a gingle lane

egtimated gost

GE . bailey Bridge sections for this type of work

Urom the Department of Highways warehouse al North

Bridge would be the cheaper of

g permanent hridge were

- span Composite Steel-Conorate Rridge.
-L05 svan continuous Steel-loncreie Bridge
- 807 single span Ste -] girder, concrete deck Bridge.

e spen Steel girder, wood deck Bridge.




2
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ok
fran
i
be:
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© gost estimste For sn 80 foot

o

Stecl-Conorete Bridge, which nroved to

e

e the most economical hridge tyre Ffor thisz location. The
satimated cast for dismentling the existing, structure,

hy‘dge construction, arproach work, Eagineering

Sehadule 07 ocutlines our cost sstimate for 2z 105 foot

‘r@..

8 Steel-concrete Bridge, which was

mantioned, revealed thet these types mould not prove more

seonomical than ¢he Compasite Steel-Uoncrete Bridge. The

i

imber deck bhridge also had the additionsl disadvantage of

mors maintsinanos,

Ag 2 conclusion to this report we weild recommend an
< Faot long, aren, single lane bridge with 2 14 foot

Comrosite Steel-Concrete counstruction,

iy estimet~d gost

on en eighty per cent

the Townshirts share

would bhe arrroximersly $1.

i= our opinien that & temporary bridge would aobt be

gsecessary on this nroaject. rrovided suitsble arrongsments could

5

he made with the one locsl farmer vhose farm iz located or 2oth

sidez of the river,




satimated cost of temporary access is

the Townshipla share would be 20 per

1z notice to proceed with this work,

Based on reasonal
clens and spucificaticns for the work could be completed
: Y
st Tenders called by Spring, 1965. It is estimated thst

comapiztad in four months.




SCHEDULE A"

IMATE OF COSTES FUR TEMPORARY WALK BRIDGE AND
CATTLE CROSSING
1 consists of a fabricated vood-steel bhridee

on enclogsed Drawing FP3.

1l nmonsists of a2 Bailey Bridge losned f{rom

rartment of Highways and transported from North
e the site.

DESCRIPTION URIT CUANTITY

A

the
Bay

UNIT

PRICE _ TOTAL

Ay

L]

1 - VFabricated Bridge.
nly and drive piles.

i
LS
*
3]
L2

Steel - supply, fabricste and

s

N

P

araat . Tons

Timber denk, arprosches, and
yailing, supply and erect. L.&,
gismentlie and remove. LB,
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SCHEDULE "BY {Conttd}

Total Lonstruction (ost $47.230.00

319.72/80. ft. of deck area,
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