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BE&4 WILSON AVE,

SODERMAN

DAL, P X DOWNSVIEW | ONT.
Projest: CILOS/I201 ST. 8-5971

¥y 5, 1958,

Mr. &, M, Tove,

Bridge Enginser,

Department of Highways of Onterio,
280 Davenport Road,

Toronto, Ont,

Abtention: M, 3, McCombie

Foundation Investigation
Emibuskong River Croussing
Highway #17, District #13

% &tiached hereto is our report on the resulis of a recently completed
foundation investigation at the above site. Field work assceiated with
this investigation was performed during the peried April 17th to 22nd, 1938,

For your convenlence the principsl commerts are repeated as follows:

{1} At a depth below existing ground surface not exceeding & feet at the
abutment and pier locations 2 siratum of medium stiff varved claysy silt
was encountered. The safe permissible bearing pressures for spread fooiings
supported directly or this soil stratum is 14 to 12 tons/sq.fh.

{2} Im view of the sbove limiting values of allowable spread footing
prassures, footings supporied on bearing piles driven %o refusal at the
underlying bedrock contact are recommended, A maximum pile jength of 38§
feel is noted for the east abuiment location. REither high capacity steel

e~

searing piles or timber pilss appear suitable,

{3} TPootings supporting the proposed centre pler will be subjected to
flood water sction., Protectien assinst possible socouring should be prod
vided elther by carrying the footings below existing stream bed slevation
or by providing perimeter sheet piling driven %o below stream bed slevation,

(4] The subscil underlying the approach embaniments at this site is cone
sidered competent to suppori ths preposed fill heighis.

We are pleasad io have had this opportunity to be of service to FOIL
and should any queries arise from your review of this report, please do

no. hesitate to call us,
Yours very truly,
/- 2 —
AL 7 Do dti e
£
LGS/t Lawrence G. Soderman (P, Eng.)

Encl.
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TROW, SODERMAN ARD ASSOLIATES

s FOUNDATIOR INVESTIGATION
EATBUSEONG RIVER CROSSIEG

HIGHWAY #17, DISTRICT #13

This report presents the resulis of a recently completed boring
and sampling prograz &t the above site. In addition %o & detsiled
description of the type snd occurrence of soil strata encountered, our

recommendations pertaining to abuiment and pier support are herewiih
submitied,

Site locatiomand Description

The Kaibuskong River crossing occurs at road cenbre line, chainage
192 + 80 on revision line B of King's Highway F¥z.17, approximately 20
siles east of North Bay, Ontaris. At this crossing point, the river is
navigable for only very shallow drsft crafte., Evidence of stream meander
across the floor of the marrov river valley is provided by a flat flood
plain on the esst side of the sxisting stream and the proximity of the
present water course to the west valley wall, The condition of the existing

river banks indicates that the stream is not very active with respect $o
sboreline erosion or seour and 311,

| Water levels in the ares this year are reported, by local residents,
to be the lowest ever witnessed. 4n elevation taken during this invest-
‘ igation shows river level to be 683.9; this is not appreciably lower
than the low water level shown on D.H.O. Plan B-3316-1,

Field and Laboratory Work

Field work associsted with this investigation was carried out during
the period April 17th to 22nd, 1958, £ total of 5 sampled borings and
5 dymaaic conme penetration profiles wers carried out at the locaticns and
to depthe shown on the attached profiles.

Boreholes were put dovn using 2 standard ddasmond drilling rig aad
conventional wash boring procedure. Samples were taken at depth intervals
of § fest, or where a change im sirata was poted during the driving and
washing procedure. A contimuous inspection of the wesh water return was
carried out between sample intervals,

In non-~cohesive strata standard penetration tests were performed
uging & 2-inch diameter spiit spoon sampler. In the cchesive sirate,
i.9.; the wvarved clayey silt deposits, relatively undisturbed samples were
recovered using 2-inch diameter thin-walled Shelby tube samplers. Immed-
iately upon recovery, these sample tube ends were wax sealed io prevent
meisture change prior to laboratory testing.

4s & supplement to the Standard Penetration Tesits, a dwymamic cone
penetration resistance profile was established adjacent to emch borehole
location. In this fisld test a 2-inch dlameier cone is fized to ths end
of & length of *AM drilling rod, The rod with cone attached is then
driven dynamically from surface to refusal depth using a Ariving energy
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equivalent to that specified for the Standard Femetration Test, The

iving resistsnce recorded not only supplements the S.P.T, results bub
tends to give 2 more realistic indiestion of the in situ density of
buried strata under ertesian prsssures.

In the cohesive materisls in situ shear strength measurements were
made using & four-bladed rotating vane., These tests were conducted at
& minimum depth of 1% feet pelow the bottom of the borehola at each test
elevation,

Upon receipt in the lsborstery all samples were carefully examined
and identified. Representstive undisturbed specimens of the cohesive mate
rials were selected for strengih tests in addition te routine index tests

such as Atlerberg Idmits, natursl moisture and uniit weight determinations.

In warved clayey silt dsposits, the shear strength is not generally
independent of confining pressures and becsuse of this, triazial shear
T g p )
PR

S =44

Tests were carried cub at confining pressures equel to existing total overw
burdsn pressures. These tesis provide a measure of the spparent cohesion

total stresses and this strength value san be used directly
cearing capselilty computations. The inm situ rotating vane tests gave
velues of gpparent cohesion generally in agresment with the lsboratory

A1l phases of the fisld work was supervised by a qualified soils
engineer who personally conducted all the field tesis and prepared the
field boring legs., Borsholes wsre located by chaining from centre iine
stations on revision line ¥B! and elevaiions were obtained using hand
sight level, The deck of %the existing structure has been faken as Elev,
98,2 and used as =

-

reference in establishing the elewvelions of the bore-

[

§
/3
2
7
10}
[
o
<4
=]
=
]
&
et
ot
f
(o}
P
n

prefile and borehols logs shows
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8
strals encountered at ihis bridge losation.

Tace
meadow mat was underlain by a shallow layer of fine to coarse sand, The
whi " this deposit varled from 3 minimum thickness of 4 fest =i
heles numbersd 4 and 5, to a mexismm thickness of 7 feet at hols number 1,
Penelration teste indicale the material is in 2 loose state, not suitable
for direct foolin

“arved olayey silt: Impediatsly underlying the surface layer of loose
sandy material, s stratum of varved clayey silt wae intersected. The
upper surface of this deposit corresponded to elsvation 690 al the sast
sbutment lecsiion and slevaiions varying between 690 and 494 at holes 3

and 4 at the west abuiment position. The siratnm was oxidized znd brown

in colowr for very nearly its entire depth at the west sbuiment location,
whilsy at the sast abutment location no zone of oxidotion was encounbered
and the gitratum was grey in colour throughout.




The varved deposit is characterized by alternate lsyers of high liquid
limit, reddish brown fissured clay and layers of grey clayey 3ilt to silt
with.Wéwy ittle clay size present. The thickness of each clay layer wes
the order of % of an inch; the silty layer thickness varied from § of an
Lmam.ta 1% inches, ﬁaistare centent determination and Atterberg Limit tests
were carried out on material typleal of each layer as well g3 on a specimen
&8 resc¥ered frop the Eha?ﬁy fube Mamy?er@ Besults indicaste that the valuas
of moisture Zensity reporbted for nam entire sample are virtually those of

e

the silty layer which predominatie

perties of the oxidized zone of the varved deposit are not
iif*eren" from those of ihe grey non-oxidized zone. Sirength
however, slightly higher due to the effect of dessication.
stratum thicknesses &% the sasi and waﬁb abutment locations have
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ermined as 16 feet and 12 fseb respect ¢y. &t hole number §
x¢mauely a8t &&émsnan, a thi c&n&ss of & feeat was intersected,

B

Engineering properties of this stratum have been determined as

Hatural unit weight =

118 pe.e.f.
Ratural molisture sontent = 3%
Total stress sirength parsmeters
2 = anrle of shearing resistance = 0°

For oxidized zome € < apparent cohesion = 1000 p.s.f.
Maximoms Vane strengih = 1750 p.s.f.
For nop-oxidized zone € = 930 p.s.f.

¥

Maximum Vave & strenghh = 1080 p.s.f.

ﬁfev s51ity sapd: At each borshole location the previocusly deseribed aiayev

deposit wss underlain by 2 stratum of medium dense grey silty sard
ional lenses of gravel and small stones were encountersd st ?LJ&QE

s within Lhis deposit, At the bedrock contact the percentage of sand
¢l size increased al each borehole location and this more pervious
found to be water bearing ai hole number 5. The lower horizon

ty sand layer corresponded to bedroek elevation st holes 1, 2
and 5. 4%t holes 2 and 4, bedrock was not proven and refusul to sampling

wes oblained in the sand and gravel overlying bedrock.
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Bedrock: sz size core of the bedrock formation was recovered at holes
sumbered 2, 3 znd 5. Elsvations of rock contact 2t these holes have been
neved as $60.0, 667.4 and 668.0, At the east abutment location, a dif-
ference in rock slevatlon of at least & feet was noted in borings 1 and 2,
The gquality of the core, the percent recovery, and the frequency of
locking during drilling, indisate that the bedrock gensrally consisis of
ound non-fragmented ignsous rock, At hole 3 however, a 2-foot zome of

ey

0
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fragmendation was noted,

Bearing Cepeciiy Considerations

In evalusting the safe bearing pressures for spread footings for
abutments and plers, it bas been assumsd that the footings would be

u.&gu

founded on or slightly sbove the stratum of warved c¢layey silt. 4
typical footing dimension of & x 32 has besn azssumed al the sbulnent

d
.
tions. The averapgs totsl siress shear sirength psramebers within a
depta below the footing egual to its widih hawe been given as:

C = 1000
g = ¢
Batarsl density of the upper sand layer bas been taken as 100 p.e.f.
The safe bearing capacily for spresd foctings is sxpressed as follows:
ca = -2 DS L P
S, e TE -
A ? fad
where gs = allowable fooling pressure in Tons/sqg.ft.
¢ = apraren® cobesion in terms of total stresses
Be =  besring sapacilty fastor dependent upon shape and dspth
of focting = 6.5
= depth of foobing
¥ = salety factor on shear sirength = 3 )
B = = /

supsiitubion for ga walve Zives

14 tons/sq.f%.

]
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&% the west abuiment area the besring capacity is slighily higher
ut not in excess of 1¥ toms/su.fi,

1% 2pih to ultimaste refusal for bearing piles
e indicates that this type of footing support is the

a2t this bridge sit

least problematical, Either large displacement timber piles or higher
capasity st :ling appears suitable, 4 maxiwumr pile lengith not grester
than 35 ouired, assusing cub off elevation at leaszt & feet
below ¢ levetion at the abutment locations. A4t ine location
of borehe r 5, bedrock was proven at a depth of 17 fest below
existing

ipproach Epbearmioment Siabilily

Reference Lo D.E.0. drawing Ho, B<3316<1 indicates & maximum embank-

mant height of the order of 10 feeit ocourring at the wesi approzmch, This

value of embankment loading is approximstely 1/3 of ths safe ueering cape

zeity of the foundation maiterial and .embankment instability acse to founw
L L4

dation failure is considered impossibie.




SUBmmE DT

{1} 4% & depth below existing ground surface not excesding 6 feet at
the sbulment snd pler locations, & siratum of medium stiff varved claysy
silt wvas emcountered. The safe permissible bearing pressures for spread
footings supported directly on this soil stratum is 13 to 1§ tons/ zq.f%.
{2) In view of the above limiting walues of allowable spread footing
pressures, foolings supported on bearing piles driven to refusal at the
underlying bedrock contaet are recomsended. & maximum pile length of

35 feet is noted for the east sbutment location. Either high sapacity
steel bearing piles or timber piles appear sultable.

{3} ootings supporting the proposed cenbre pler will be subjected te
1 -t 2r Protection against possible scouring should be pro-
7L » by carrying the foobtings helow existing sbream bed elevation
or iding perimeter sheei piling driven %o below siream bed ele-
vy

the approach embankments at this site is

ort the proposed f£ill heights,

"‘{” {’:7 L o dottrtrns

it Lewrence G, Soderman {P. Eng.)}
i




Hole Sample Sample

No.

o N N N N R TS WRTCRUPRVER SIS I 0 S Ll il el sl i

TABLE NO.1

SUMMARY OF LARORATORY & FIELD TESTS

Shear Strength Unit Liquid Plastic N blows
Ho. Depth Material Dascription Mois., Field  Lab, Wt, Lt, Limit per
feet ¥ Vane Triax. p.c.f. % % P.I. foot
p. 8. T
881 5= 6.5 Brown fine to cosrse sand 5
852 10a11.3 Grey varved clayey silt 960 2
™3 15.16,5 # # 37.3 1080 1380 119.0 32,0 24,0 12,0 pushed
TWL 20-21.5 ® # 36.2 680 118.5 pushed
THS 25«26,5  Grey Tine sandy silt pushed
8806 30-31.5 Grey very fine sand 11
887 3637 Red to brown med, sand refusal
581 S 6.5  Brown med.to coarse sand
TW2 10-11.5 Grey varved clayey silt 36,0 820 948 119.0 pushed
TH3 15=16,5 8 H 36,5 1000 685 118,80 34.0 23.6 1l.4 pushed
TW4 20-21.5 Grey very fine ssnd & silt pushed
588 25=26.5  Grey very fine sand & silt 10
as1 5= 6.5 Brows med, to coarse sand &
TW2 10~-11.5 Brown varved clayey silt 39.0 930 119.0 pushed
TW3 15«16.5 (rey very fine sand and silt 29,0 pushed
S84 20<21.5 lrey very fine sand and silt 7
535 25-26,5% Brown fine to coarse sand 23
THL 5« 6.5 Brown sand, some brown silty clay pushed
5514 fr=7 Brown varved clavey silt 1360 pushed
THZ 10-11.5  Brown varved clayey silt 3%.8 1760 118 pushed
THI 15=16,5 Grey varved clayey silt 33.0 117 pushed
584 20215  Grey very fine sand and silt 10
385 25-26,5  Grey silt, fine sand and stones

refusal

ONY NYAFIJOS moEl

SHIVISOSEY



TABLE RO.1 ~ Page 2

MYRIAOS MOHE

[EE%7

ISy

Holz Sample Sample Shear Strength Unit Liguid Flastic ¥ blows
Hoo  Ko.  Depth Mols, Field ILab, Wi, Limit  Linmit par
fest Material Description %  Vane Triax, p.c.f. % % P.I. foot
. be 8. L,
5 T = b5  Fine to med, sand; grey clayey silt pushed
TH2 T 85 Grey varved clayey silt S B 118.5% pushed
TH3 10-11.5 Grey silt and fine sand pushed
554 15=16.%  Grey coarse silt, refusal

Laboretory shear strongths determined from undrained triaxiel tests carried out
at cell pressur - equivalent to existing total overburden pressure,

The varved elay material consists of typically 1% silt seams and 1/8" brown to
red clay ses .

!
H]

For olay fra...on:w 52%;  Liquid Limit

75%; Plastic Limit

#

218

For silt fraction: w

]
i
H

35%; Liquid Limit 34%: Plastic Limit 22%

SHVID
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Ksibuskong diver Crossing
}Nziq;;mmy 17, District 13
4s on plan

EED

Eiee, referoenced to ae S e
bridge deck 898.2

500 1000 1500 L
§ Ground surface RT3 0 10 20 30 4D S0 0 20 4 &0

. H ! X *
wose fine bo ovarse sand with LA o
necasional stone. & 1ittle brown o
sandy clay throushout 4303 ‘ ‘
*

gz

i Grey medium stiff varved b TY 589, 3 o i
7 playey ailt 10

& : S 4 Fur  119,0

T , ¥ru 18,5

!} Grey very fine sandy silt. ﬁ <.

5 : b i b ; i &Sﬁ
- * . z i N ) e
5‘; T TTBrL e to sed.sand & Bray

. 4y REFOSAC ] i T %3”,
Refusal to cone and sampling at Care
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