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1850 Jane Street
Waeston, Ontario
241-4644

Project: J1410 Soil Mechanics
J Consultants \l,
W. A, Trow

- C
vee Mec.r. o AggOCiates Lid.

FhD. MEIC. P, Eng.
D. H. Shields
PRD. MEIC. P. Eng.

Mr. A. Rutka, P, Eng.,
Materials and Research Engineer,
terials and Research Division,

Depariment of Highways of Ontario,
Downsview, Ontarioe.

Attention: Mr. A.G. Stermac, P. Eng.
Frincipal Foundations Engineer

Ke: Foundation Investigation
' Proposed Bridge
WP 142-64, Sec. Hwy. 631, Shekak River

8.1 Miles South of Hornepayne, Ontario

In conformance with your authorization of April 2, 1964,
we have carried out an investigation of the subsoil conditions at
the above site. The field work con-isted of 7 sampled borings at
the locations shown on the Site Plan Dwg. appended to this report.
This work was carried out between April 6th, and 23rd, and
coincided with the spring thaw period. The results of the field
prorram and our ‘conclusions regarding the foundations conditions
at this site are outlined below.

SOIL_CONDITIONS

The soil conditions which were encountered at eaéh hole
location are shown on the logs, Dwg. 1 to 7 inclusive. The

information on the logs has been used to mske up the estimated




subsoil profile of the Site Plan Dwg. The soil at the site is a
glacial drift material which is very heterogenecus with respect
to composition. At some locations, the silt and sand appear
not to heve been transported in glacial iee but to have been
deposited in poole in the drift and subsequently loaded. Mixed
and unsorted 1111 soil was also enzountered as were large
cobbles and boulders. These could have been placed only by
glacial activity.

The subsoil at this site is essentially granular and of
low compressibility. An appreciable thickness of organic silt
was noted near the river on the north-west bank. Muskeg or
peat was found to a depth of a few feet below the sarface at the
approximate locations of the abutments for the proposed bridge.
These organic soils have a relatively high compressibility.

From the information gained in torehole 4, very little
material has been worked by the rivers The depth of scour over the
Years is probably delineated by the contact of tﬁe river bed gravels
with the underlying intact silt i.e. elevation 1021, '

Bedrock was proven to lie at elevation 971 on the Bouth;
east and at elevation 974 on the northwest. The rock is sound.
Either bedrock outcrops or the surfaces of very large bouldera were
noted both 150 feet south of the river and 350 feet to the north.

In general ihe silt, sand and gravel deposits sre only
medium dense to dense. However, below elevation 1005 on the south-
east bank and elevation 997 on the west bank the soil is demse to
very dense.




FOUNDATION CONSIDERATIONS

It is recommended that timber piles be driven to the
dense to very dense soil at or below elevation 1000 (approx.)
The safe capacity of piles founded in this material can be
estimated from the expressiont .

YODON.
» m—x

Qa
wheres Qa = the allowable load per pile

D = the depth of the pile tip below the
level of the creek bottom, i.e. elevation
1022. ~

T = the submerged unit weight of the soil above
the founding level, 70 pecf. approximately.

¥ = a bearing capacity facior estimated to be
equal to at least 110 for the dense to very
dense grapuiar soil.

P = the factor of safety, 3 is suggested
b = tha area of the pile tips

This expression reduces tos
Qa = 1,3 x Dx A

wheret Qa = tona per pile
D = the depth in feet
A = tip area is square feet.
For example a pile with a 12 inch tip driven to elevation 995
i.e. 27 feet below the bottom of the river would have a safe
capecity of at Jeast, -




Qe = 1.5 x 27 x T x 12 = 27 tons
‘ 4

It is recommended that timber piles be limited to a
capacity of 25 tons. If piles with s tip diameter of at least
12 inches cennot be obtained, it is recormended that the piles
be driven butt first. This should increase the founding area
to the required minimum for 25 tons. '

If the timber piles are untreatsd, they must be capped
below the permanent low groundwater level, probably elevation
1025. PFrom this it appears that piles of the order of 30 feet
long may be required at the site.

Because of the abrupt way refusal was met during the driving
of the dynamic cone penetration tests and the driving of the casing
at the borehole locations, careful watch should be kept durings the
driving of timber piles. Should virtual refusal conditions be
encountered, driving must be stopped to prevent damage to the
pile. When 6 blows of a 8750 ft.1lb. hammer are required fqi' one
inch or less or penetration, driving should be stopped.

The settlement of piles driven to the very dense soil will
be very asmall, certainly well within tolerable limiis Ior the siructure,

Spread foundations are & possible alternative at this site.
Their capacity would be quite low and extensive digging below the water
table would be required to place the footings below the depth of scour
by the river. For these reasons, the piled foundation is recommended.



must be provided to carry away any water. In this way, there will

be no build-up of hydrostatic pressure during rainstorms or spring
thaw conditione,

Should any questions arise regarding this work we would 7
appreciate your call. Thank you for this opportunity to be of
sorvice, ‘

Yours very truly,

DHS/blo 7 D.H, m.l‘l,, P-_‘ Eng.
Encle. , I




APPENDIX A

FIELD INVESTIGATION PROCEIURES

The field work on this project was performed with the
aid of two standard diamond drilling machinee which were ¢quipped
for soil sampling. Standard KX casing was driven to the required
sampling depth and then washed clean. A sample of the undisturbed
201l below the casing was obtained with & 2 inch O.D. split sampler
or a 2 inch I,D. Shelby tube as required. The samplers were either
pressed into the ground or driven in conformance with thé:apecifications
for the Standard Penetration Test. After the sample was recovered,
the casing was driven to the next sempling interval. This procedure
wag repeated until the desired boring depth was reached or wntil refusal ,
to driving the casing. Standard BX casing was drilled from the
refusal depth if the boring had to go deeper, |

In-gitu vane tests were taken in the more cohegive materials

when the undisturbed shear strength was estimated toc be less ithan
2000 pels

A dynamic cone penetration test was performed next to each
of the borings. In this test, a 2 inch diaﬁet’wr 60° apex sngle cone
was driven from the ground surface, The nmumber of blows per foot
of penetration of the cone wes recorded.

Specimens of rock encountered by the baring were recovered
with AX coring equipment.
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OTHER ENGINEERING ASPECTS

. There should be no problems of stability of the appro#ch
embankments. It is recommended that the fibrous peat and muskeg
covering be removed from the approach arems, This is the material
found to a depth of 4.5 feet in hole 1, 2.5 feet in hole 2, and 1 to
1.5 feet in holes 6 and 7. The organic silt on the north bank aheuld
stabilige readily under the weight of the embankment,

The abutments must be designed 1o resist the earth pressure
which will be exerted by the fill and intact scil. The worst eondition
will arise if scour takes place in front of the abutment. The earth

pressure, p, at any depth, h, below the top of the abutment can be
estimated from the expressioent

P=K (Y (bby) + 7 By +gq)

‘wheret K = 0,35 fhe recommended earth pressure ~oeffic1mt ~
Tor the condition that a norml factor of safely
of 3 1s used in the structural de.ign. ,

Y =130 pof the estimated wnit weight of the retained
goil )

T¥ = 70 pcf the estimated sulmerged unit weight of the
x retained soil

hs = the height of watertable above the point being:
considered

q = the surcharge, if any, acting at the top of the wall

The above expression is limited to the comdition that the water
level behind the wall is always equal to the oreek level. To ensure that
this is so, free draining material must be used for the backfill and drains
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DEPARTMENT OF HIGHWAYS DNTARIO

MEMORANDUM
.;'a: A, Stermac, From: F, DeVisser,
Principal PFoundation Engineer, Regional Bridge leocation Engineer,

Bridge Section, Down, Fort William,

Dave: March 3, 1965,

Our FiLe Rer. In RePLY TO
| SussecT: Work Project 142-6L4, Site 38 N - 7, Shekak River Bridge
| 8.1 Miles south of Hornepayne, Secondary Road 631, Dist 16
|
|
E
? Attached is one print of preliminary plan D 5531 =
j Pl for the subject structure. Would you please let
j me have your comments,
Ay
§. Ase 67 ’
, “* ¥D/bep F. DEVISSER,
| REGIONAL BRIDGE LOCATION
| CeC, 3. McCombie ENGINEER.
|
i
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