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AN INDEPENDENT ORGANIZATION PROVIDING » COMPLETE SOIL ENGINEERING M INVESTIGATION SERVICE

e. m. peto associates lid
YOUR REFEREMNCE:- W. ?. m A 5?
8870

850 roselawn avonue,
TORONTO, ONTARIO.
RUssell 1- 4855,

QUR REFERENCE:.

16th July, 1958,

BRI A "?f»j ;/*z
cpe 2 8%

t Road,

TN

For the stiention of Mr. J.C. MeAllister, P. Eng.
Dear Sir,

Soil Site Investigafion
Highway 17 and Root River # 8 Crossing

In referemce to your letter dated ¥7th May, 1958, we io
forwarding herewith four (4) copies of our report covering this investigaiica
for your attention.

‘We have considered the site conditions
golis report. Here for your convenieace i a summ
recommendations.

i. Soil Condition.

Throughout the profile, the soil is gramiar with varying texture

and density.

{a} From the ground suriace to 25 feet depth, the sofl is 2 dense
fing to coarse sand,

{b} Detween 20 and 79 feet deopth the sand i3 loose to compaet;
the texiura ia fine, mixed with some coarse gravel,

{e} Below 7§ feat and to refusal coarse sand dominates and the
goll {8 very dense.

SUPER 1MPOSED DOCUMENT MAY
APPEAR £S MULTLFEED ON FILM.

3. SAMPLING 8 LABORATORY TESTING, ROCK & GRAVEL EXPLORATIONS, SHEAR 'ANE TESTS, SURBGRADE INVESTIGATION
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covering lelter ?ayg, __Sheet No.__ 3

2. The ground water level is 1 foot below the ground surface

at ei&vatﬁm 1022.8 The water level in the river on July 4th, 1@5& was
ation 1032, 58; the recorded hish water level at the Root Riwr at

this sﬁa is at elevation 1025, 80,

3. Using spread footings pundation
is 5 feet below the river botiom. m ﬁ%ﬁkﬁa wmg
2 factor of safety of 8 and with 1 inch maximum scttlement are:-
width of footing, 55060 p.s.1.

(b) 10 feet minimum width of focting, 9500 p.s.1.

(a) 5 feet minimum

It will be necessary to dewater the excavation
construction.

during

g capacity of the sell is adequate for 2 bridge
miited by the foundetion structure may affect

i:iz@ a&@riymg locse gramilasy mﬁterial and can cause differential settloment,
@ We therefore recommend the use of a simply supported span for this site.

&, Usiag multiple span box or pipe culverts the applied foundation
pressure will bs low and the smbankment mass will absord the traffic~created
vibration,

The minimum cover required on the culvert is 4 fest.

6, I no record of scour is sxmabi@ seour protection should
extend 10 feet below the existing river botlom

3. For the construciion of the fili on the low-lying flood plain,
gravel is the best suiled material. The fill should be constructed in
12 inches well compacted layers,

side slopes 1-1/2 horizontal on 1 vertical can be used.

We hope that we have eovered all the technical matters arising
from this mmm Fhould you requivre any additions] advice or
amplification of our m&ammwﬁati@m, we shall be pleased to be of further
service,

Yours very tmiyg

GYS:pf .M. Peto, P. Eng.
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e. m. peto associates ltdc, 850 roselawn avenue, Toronto 10, Ontario

Job No. 5870 Client’s Ref. No. W. P. 208 « §7 Date 16th July, 1988,

Report on

SOIL AITE INVESTIGATION
at
HIGHWAY 17 4ND ROOT RIVER # 8 CROSSIN
909 - 57, ALGOMA. ONTARIO,

for

DEPARTMENT OF HIGHWAYS OF ONTARIO,

INTRODUCTION

Q rdance with written jsstructions from Mr. J, C. McAllister,
dated May %’?ﬂz, 1353 & soil Investigation was carried out st the site of the
proposed crossing of mm? 17 (T.C.H.) and Root River # 8,

The object of the investigatic

{a} to determine the aoil profile at the site

) to make resommendations for the type of foundation
best suited to the soil condition

{e) to fdetermine the allowable bearing eapacity of the sefl
at the elevation of the proposed foundstion strueture.

2 g}*» LERA

SUPER IWPOSED DOCUMENT MAY
) APPEAR AS MULTIFEED ON FILM,

SOIL ENGINEERING & LABORATORY TESTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAVEMENT DESIGN, SUPERVISION & CONBULTATIONS,
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report 5870 for Department of Highways of Ontario,  Sheet No. 8.

RAMME OF WORK

June 23th, 185%:; Equipment moved to the site
{rom Root River # 2.

June 3uth ~ July 8th, 1968; Driving borehole ¢ 2.

July oth, 1588: Priving Duteh eone probe
beside teat hole # 2.
Jely 9tb - 11th, 1688: Driving borehole # 1.

July 13th - 13th, 186&:

GENERAL INFORMATION

i. Lur standard soil sampling procedures were Iollowed.
0 These are described in Appendix I,

2. Two boreholes were driven, boreho. e 1 to the depth of
&1 feet and borehole # 2 to 81 feet depth,

8. A site pian showing the soil test hole locations together with
a goil protile throngh the two test holes and detailed individual borehole
loge are included.

The ground surface elevations are referred to D, H, O,
benchmark N. & W. in top 0. 8 feet hirch stump 10 {oet right
Bta. 398 « 27.71, elevation 1026, 43,

SITE AND GEQLOGY

The site is located om the flood plain of the Root River at

4 ;s L DA S SR ¢
i YV BiSVE B Luga. D {Lm_ i1 1]

3.
TS VARG AT Y ARt = RE N g 5

To the North the terrain rises sharply some 20 feet and then
levels off; to the South the rise is gradual.

SUPER IMPOSED DOCUMENT May
EAR AS MULTLEEED ieae FILM,
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SIW AND GEQLOCY { AL LT .)

In borehole # 2 refusal, probably bedrock, was reached
at the depth of 38 feet. Six feet of light green and pink euarts porphyry
rock core was recovered from 85 to 91 feet. Core recovery was 8§

SOIL CONDITIONS

Throughout the profile, the soil is gramlar, with varying
texture and density,

From the ground surface to a depth of about 25 feet, 2
dense fine to eoarse sand layer is fourd. Below thiz dunse upper layes,
there exists a thick stratum of loose to compact fine to coarse sand,
The sand becomes denser and coarser at about 75 feut depth, refusal
probably bedrock was reached in this material af 85 feat depth in
borghole # 2, The rock was cored by diamond drilling an additional
5 feat to the 91 feet depth,

) {(2) Upper Dense Fine to Coarse Samd Layer
Below the zroun

d surface and to the depth of about 25 feet
is 2 layer of dark grey to olive grey fize to coarse sand. In borshole 4 2
only, from the ground surfaece to the 15 feet depth, 2 gravel porket was

encountered,

{b} Loose to Compact Fine to Coarme Sand

Below the dense layer for a considersble depth i8 a gray-
brown loose to compact layer of fine to coarse sand., This layer extends
to spproximately 75 feet depth. Hole # 1 was terminated in this material
at a depth of 81 feet,

{c} Lower Dense Fine to Cosrse Sand Layer

in borebwis # Z between 75 to 85 feet depth, a layer of
corapact to very dense light grey-brown fine to coarse sand is found.
Refusal, probably bedrock, was reached at 85 feet depth, Six feet of
light green and pink guartz perphyry rock core was recovered from
85 to 91 fest.

SUPER 1%4POSED DOCUMENT MAY
APPEAR AS MULTLFEED ON FILM.




e. mi. Deto associates ltd.

regort 4870 g Department of Highways of Ontario. oo ne. &

TEST RESUL IS

Stundard Penebration Test

The variwdion of the stapdard penetration with depth in
3 graphical form ir glven in Appendixn 1,

The upper fine lo coarse sand layer iz compact to very
dense with an average standayd penetration of 62.

Between 25 and 75 feet below ground surface in the loose
to corapaet fine to coarse sand, there is a marked drop in the penetration
values obizived, and conseguently, in the density of the underlying material.
In this lager, the average standard penetration is 14 4 blows per 12 inches
In this layer there i8 a difference in the pensiration values oitained b
the two boreholes. The average peneiration vaiue for borehole # 1 is
71 vlows per foot aud, for borehole # 2, & blows per foot.

In 2ole # 2 between the 75 foet depth and refusal {(in the lower
dense fine to coarse sand layer), the standard penetration values were
retwesn 23 to 100 blows per 12 inches,

A dntoh cone probe test was carrvied out (using the 140 lbs
haarmer) spproxieately 15 faet East of hole ¢ 2 in order tn provide
;mséiiuﬁ@& informadon for plle driving operstions, should a pile founda
be eonikiered neessary,

‘({t ¥

WATER CONZETIONE

The general surface and subdrainage 18 toward the Root River,

A the time of the s0il sampling work, the groumi water level
was about 1 foot below the ground surface at elevation 1022.5. The water
level in the river on July 4th, 1288, was at clevation 1022, 58. The maxbmum
depth of water o the river at the centeriine was about 1' 6", The water
lewel foll shout 4 inches belween July 1st and 48h, 1258, The high water lovel
«f the Tloot Niver racorded at this site is 2t elevation 1025, 80,

SUPER IMPOSED DOCUMENT WAY
APPEAR AS MULTIFEED ON FILM,
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Umiari®. sheet No. 5.

NEIDERATIONS

i. To CRYYY th% foundad x
the depth of 85 fest is a poss \

2. m%feﬁmmm&@mﬁsm&yﬁia
wall szzﬁgé for supporiof & wmﬁéi ,

m glevaiion F W m f@m 8 im Mﬁw ﬁl&
gmtem extending to mmmmﬁmmg

] ] apacities based on an average
penetration of 62 blows m 12 W with & surcharge of § feet,
asmgawietyfmrei 3 and limiting setilement to 1 inch, are 25 follows:~
{a) For 5 feet minimum

3. Bridge, reinfor roncrete box culvert or a battery of
pipe culverts can be installed for this Raﬁ River crossi

{a)

‘, K Vi, ¥ X £ m » §b‘;'§fy" % E¥
émefia&te e@mesm};ay&ris sufficient to carry the
superimposed load; however, the vibration may affect the
'&ﬁiéﬂ?ﬁﬁg lccse granglar material and can cause
differential seitiement. A simple span structure is
therefore preferabls.

As the ground water level is high, it will be necessary to
dewater the excavation during construction of the
foundation struchure,

Culveris have the advantage of appiying iow pressure on
thessﬁmﬁt&smmaﬁm embankment will absorb 2
considerable part of the vibration created by the traffie.

i,
o
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ENGINEERING CONSIDERATIONS {(comtd, )

{b; ‘The more comumon culvert types sultable for use
{contd, ) on this site are:~

{i) multiple span, reinforced concrete box culverts

{#) Multiple pipe culverts mads of reinforeed concrate,
plain conerete or corrugated metal.

The size and the wmber of openings for the culvert are
dictated by hydraulic considerations. To minimize the
possibility of losing support underneath the pipe culverts,
a reinforced concrete base slxb, with up and éamtmam
cut off walls, for sceur protection, is recomamended.

The minimum height of fill from top of pipe to the rosd
surisce iz 4 fest,

4, It is general practice to assume a depth of scour ¢f S or 4
times ihe maximum flood rise of the river. On this basis, seour protection
ahould extend approximately 10 feet below the existing river bottom,
However, should tho Department have extensive rscords for the Root River
iﬁaigaﬁag that scour is somewhat less than average slong this section of
the river, this requirement can be adjustad accordingly.

=

5, ¥or the low lying area on the flood plain of the river, the
best suited m@:@riﬁ for 11l constyruction is the fairly well graded gravel
found in the upper =5 feel of the profile, and probably on the river bank,

The fill should be constructed in 12 inches well compacted

layers,
Side slopes 1-1/2 horizontal on 1 vertical ean be used.
E. M, PETO ASSCCIATES LTD.
"‘i,«(/oé/ "’/”g °
Gys:pf E. M, Peto, F. Eng.

SUPER IMPOSED DOCUMENT MAY
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S0IL ENGINEERING SERVICE

BOREHOLE LOG

TORONTOQ, ONTARIOQ

Job Name ¥!alng 3

Depl

Client

/"'4;” dian

Borshole No. }
Boring Date 3“‘,},
Checked By

e BB s -

SAMPLE CONDITIONM

UNDISTURBED
FAIR
DISTURBED

LOST

5. 8.

S. L.
5.T.
w. 5.
R.C.

SAMPLE TYPE

2" STANDARD SPLIT TUBE SAMPLE
SPLIT BARREL WITH LINERS
THIN-WALLED SHEL.BY TUBE SAMPLE
WASH SAMPLF

ROCK CORE

V. T.
Q/u

¥, L.
w.T.

ABBREVIATIONS

IM SiTU VANE SHEAR TEST
UNCONFINED COMPRESSIVE STRENGTH
WATER LEVEL IR CASING
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Standard sampliug procedures followed. Casing s
driven and cleaned, mwmanymmm.

Ssmples are recovered ahend of the casing at frequent
is, with either a 2 Sach or § inch O.D. £plit barrel sampling
vy tube, @mmmwnmmmm

SEIT IR

MMMMMhmwm&e#ﬂl
rods into the ground with & 3-1/4" - 90° cone tip. The number of

Disturbed samples are visually clasaified in the field,
sealed in sampils jars, and are re-exzmined, tewted a® necesusry,
1&&?@1’? fﬁ‘ im piarasnatics

mmmmmamma&eﬁymm
completion. Subseguent water level readings are taken for the duraticn
of the field work, Water preasure readings are recorded when Artesian
water conditions are enccuntered., Moisture content samples are recovered
ai frequent intervalo to assist in the sofl elassification zad the
of witer table results,

L3I0
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