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FOUNDATION INVESTIGATION REPORT
For
North Magnetawan River Structure,
Joly Township Rd., Concession IV & V
Reference #50-000-347, Site 44-104
Distriect 13, North Bay

INTRODUCTION
This report summarizes the factual information obtained from a foundation

investigation carried out between 85 0l 14 and 85 01 19 at the structure site
mentioned above. The fieldwork consisted of 2 sampled boreholes advanced by
means of hollow stem augers and washing BX casing. A probe hole to determine the
bedrock surface was advanced by means of solid stem augers. The boreholes and
probe hole ranged in depth from 7.5 to 11.8 m below the ground surface. Bedrock

was sampled in 2 boreholes by obtaining 2.0 and 2.9 m of BX rock core.

SITE DESCRIPTION
The site is located at the existing crossing of Joly Township Concession

Road IV & V over the North Magnetawan River in Joly Township.

The existing bridge over the North Magnetawan River is a single lane timber
structure approximately 18 m long., The bridge is supported on 3 timber piers
- which have been supplemente& this winter with additional supports. The existing
approach fills up to 2 m above the general ground level and are constructed of
rock fill.

Topographically the area is generally hilly with the North Magnetawan River
located in a valley. The North Magnetawan River flows in a southerly direction
at the site and was approximately 9 m wide and was up to 1.5 m deep at the time
of the investigation. The river has a swift current which has resulted in
extensive erosion of the river banks in the vicinity of the site. The subsoil
in the stream bed and river banks consist of sands and silts with the occasional

exposed boulder. Generally the area is forested.

SUBSURFACE CONDITIONS

General

The subsoil encountered across the site is a deposit of sand with varying
portions of silt and gravel. The deposit varies in denseness from very loose
generally at the surface to very dense at lower levels and extends to a maximum
depth of 8.9 m. Underlying this granular deposit is Biotite Gneiss bedrock which

is generally sound.
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The boundaries between the soil types, in situ and laboratory test results
are shown on the attached Record of Borehole Sheets. The elevations and loca-
tions of the boreholes along with a profile showing an estimated stratigraphical
gsection based on borehole data are shown on Drawing No. 1.

The subsoil and bedrock encountered are described in the following para-

graphs.

Sand with Gravel some Silt to Sand some Silt

This granular deposit encountered in all boreholes extends from the ground
surface down to the bedrock surface. The deposit varies in thickness from 5.5 m
on the west river bank to 8.9 m on the east river bank. Numberous boulders and
cobbles were encountered in this deposit at depths ranging from 1.5 to 6.0 m and
extended down to the bedrock surface. Augering was very difficult through the

bouldery zonmes of the deposit.

Grain size distribution tests carried out on samples from this stratum are

plotted on Fig. 1 and are summarized below.

Range
Sand : 50 ~ 91%
Gravel . 0 - 34%

Silt and Clay 7 - 23%

The denseness of this stratum varies from very loose at the surface to very
dense in the zone above the bedrock, This interpretation is based on 'N' values
ranging from 2 to 123 blows per 0.3 m., Boulders may have influenced some of the
higher 'N' values as the split spoon was driven through these zones.

Biotite Gneiss Bedrock

Bedrock was encountered in all boreholes at elevations varying from 87.1 m

on the east river bahk to 90.1 m on the west river bank.

The bedrock was proven by obtaining up to 2.9 m of BX size rock core and
was found to be a black biotite gneiss, The upper 0.5 to 1.3 m of the bedrock
is slightly weathered with the underlying material being unweathered. Rock core
recovery rates varied from 75 to 100%. Based on rock quality designation (RQD)
values ranging from 0 to 60%,‘the quality of the bedrock is assessed to be very
poor to fair. This low rating appears to be a result of the near vertical join-
ting of the bedrock. For a detailed description of the bedrock see Descriptions
of Rock Core in the Appendix.



Groundwater _
The water level measured in the open boreholes varied between 94.2 to 94.4.

This corresponds very closely to the river water level of 94.3 which indicates

the river level probably controls the ground water level.



DISCUSSION AND RECOMMENDATIONS

General
it

The existing Joly Township Road bridge over the North Magnetawan River is
to be replaced with a new structure. The proposed alignment is 7 m upstream from
the centreline of the existing wooden bridge. The present proposals are for
either a single span or a three span structure totalling t 22 m. The profile
grade on the new alignment is in the order of elevation 98.5 which will entail

construction of approximately 3 m fills.

The subsurface conditions consist of very loose to very dense sand with
varying amounts of silt and gravel. Numerous boulders and cobbles were encoun-
tered within this stratum at depths ranging from 1.5 to 6.1 m. This granular
deposit was found to be a maximum of 8.9 m deep. Underlying this is sound bio-

tite gneiss bedrock, encountered at an elevation varying from 87.1 to 90.1.

The following paragraphs outline our recommendations pertaining to the

design and construction of the structure foundations and related earthworks.

Structure Foundations

‘The presence of numerous cobbles and boulders within the overburden present
considerable problems to the installation of piles at this site, In view of
this, consideration should be given to conmstruction of spread footings on a rock
pad. Some settlement of the very loose sands may be anticipated, however, a

single span simply supported bridge could have sufficient tolerance.

The rock pad should be founded at an elevation of 94.0 which entails sub-
excavation of the existing ground, It may be required to carry out part of the
subexcavation under water if the groundwater level is above elevation 94.0. The
rock fill pad should be a minimum of 2 m thick, which may require a small grade
raise or limit the height of the abutment wall., Design of the rock pad should
be carried out as indicated on Fig, 1l in the Appendix with the rock limited to a
maximum size of 300 mm. The rock fill should be covered with 300 mm of structur~
al concrete aggregate, maximum grain size 37.5 mm to provide a suitable working
platform for footing construction. Spread footings founded on the rock fill may
be designed for a factored bearing capacity of 360 kPa at the U.L.S5. and a
bearing capacity of 200 kPa at the §.L.S. Type II.

The 1.8 m earth cover requirement for frost protection of the footing may
~ be disregarded if necessary as the footings are founded on rock fill.
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Alternative foundation schemes are available such as augering piles or
caissons but would be much more complex to construct, and very costly due to the
numberous boulders and cobbles encountered in the soils.

Settlement .
) The structure may experience differential settlement up to 50 mm as the
gsubsoils at the west abutment are very loose. Provision for jacking "of the
structure should be made to allow for levelling if differential settlements
exceed the allowable limits. An alternative to this would be to surcharge the
area where the foundation will be founded withAa soil or rock mass equivalent to
the load the footings will apply. This surcharge should be left for a minimum
of 2 months, at which time it can be removed and the footing constructed. This

surcharge will reduce the differential settlements.

Settlement of the 3 m high approach fills will take place during comstruc-
tion as the subsoils are granular and long term settlement will be of a minimal

nature.

Stability
The river banks should be flattened to 2:1 slopes and covered with geotex-—

tile and rip rap to prevent erosion in the area of the structure.

Rock f£ills in the order of 3 m in height will be stable if constructed with
1-1/4 to 1 side slopes. Earth fills of the same height constructed with 2:1

slopes will also be stable.

MISCELLANEQUS
The fieldwork for this investigation was carried out under the supervision

of Mr. H. Sturm, Project Foundations Engineer, utilizing equipment owned and
operated by Atcost Soil Investigation, Toronto. This report was written by Mr.

H. Sturm and reviewed by Mr. M, Devata, Chief Foundations Engineer.

H. Sturm, P.Eng.
Project Foundations Engineer

#

; | A}? Aot =

M. Devata, P.Eng.
Chief Foundations Engineer (East)
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RIP-RAP

300 mm STRUCTURAL CONCRETE AGGREGATE
| l {37-5 mm Maximum)

#
~ ~7

/ —Elev 94.0 NS

LROCK FILL

{300 mm Maximum)

ROCK FILL PAD

Ref No 50-000-347
Fig No 1
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UNIFIED SOIL CLASSIFICATION SYSTEM
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmm 0. D, SPLIT BARREL
SAMPLER TO PENETRATE 0.23m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF ba.skg, FALLING

EREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

BYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475 §
IMPACT ENERGY ON 'A’ $IZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE 501L5 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{C ,) AS FOLLOWS:

| ¢y (kra) 0~ 12

12 - 25 25-50 50 - 100

100 - 200

>200

VERY SOFT

SOFT FIRM STIFF

VERY STIFF

HARD

DENSENESS ¢ COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

[N {BLOWS/0.3m)] 0 - 5

5-10 10- 30 30 - 50

=50

VERY LOOSE

LOOSE COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.
MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm» IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
) THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 157
I RGO (L) 0 -25 25- 50 50 - 75 75~ 90 90 - 100
VERY POOR| POOR FAIR GOOD | EXCELLENT

JOINTING AND BEDDING:

SPACING 50mm 50~ 300mm{ 0.3m = Im | Im~- 3m >3m

JOINTING  |VERY CLOSE| CLOSE | MOD.CLOSE|  WIDE | VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK  {VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOIL

$§ SPLT SPDON TP THINWALL PISTON m,  kea™
W5 WASH SAMPLE 05 OSTERBERG SAMPLE €. 1
$ T SIOTIED TUBE SAMPLE RC ROCK CORE Cg )
B S BLOCK SAMPLE PH T W ADVANCED HYDRAULICALLY Ca i
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢y m/s
T W THINWALL OPEN F 5 FOIL SAMPLE H m
T, 1

STRESS AND STRAIN v %
vy, kPa  PORE WATER PRESSURE Oyy kPO
5, 1 PORE PRESSURE RATIO 4 kpa
o kP  TOTAL NORMAL STRESS T, kpa
o’ kea EFFECTIVE NORMAL STRESS c kea
T kPa  SHEAR STRESS ¢ -
o 4.0, kha  PRINCIPAL STRESSES ty kpo
€ LINEAR STRAIN Py -*
€, .16, €, % PRINCIPAL STRAINS T kra
£ kpa MODULLS OF LINEAR DEFORMATION 1, kra
G Wa  MODULUS OF SHEAR DEFORMATION s, i
B 1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SOIL

A kg/m’ DENSITY OF SOLID PARTICLES e 1% VOID RATIO
% kN/m?  UNIT WEIGHT OF SOUD PARTICLES n 1,%.  PORGSITY
P, kg/m’ DENSITY OF WATER w  1,% WATER CONTENT
Y%,  kN/m UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
P kg/m® BENSITY OF sONL W, % tauid Limit
Y kN/m® UNIT WEIGHT OF $O1L w, % PLASTIC LIMIT
% kg/m3 DENSITY OF DRY SOIL W % SHRINKAGE LIMIT
Y kN’ UNIT WEIGHT OF DRY SOI fp % PLASTICITY INDEX x W - ¥p
Bar ka/m® DENSITY OF SATURATED SOIL ), 1 UOUIDITY INDEX* X%
Yoar kN/M UNIT WEIGHT OF SATURATED SO LI
P' kg/m® DENSITY OF SUBMERGED SOIL le } CONSISTENCY INDEX* ‘““”‘T‘,;“
7' kN/m® UNIT WEIGHT OF SUBMERGED SOIL Cpax 1% VOID RATIO IN LOOSEST STATE

COEEFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH '

SENSITIVITY ¢ -;}L
A

VOID RATIO IN DENSEST STATE

e e
1 1 NSITY INDEX '@mﬂ-‘?ﬂ-"
D be DEX » max = “min

D mm GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢, ! UNIEQRMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q /s RATE OF DISCHARGE

v mls  DISCHARGE VELOCITY

i ! HYDRAULIC- GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

i kN/m® SEEPAGE FORCE



DESCRIPTION OF ROCK

CORE - REF No 50-000-347

CORE DESCRIPTION

BOREHOLE
NUMBER | DEPTH (m) |%CR* [%RQD*| DEPTH (m) DESCRIPTION
1 8.87- 9.42 75 20 8.87-10,12 | Biotite Gneiss, black mottled whitenand pink, slightly
- 9,83 82 0 ' weathered, closely and very closely spaced joints
3050 90 | 3 |10.12-11.81 |Biotite Gneiss, black mottled white and pink, unweathered,
~11'81 100 21 { moderately to closely spaced joints
3 5.47- 7.00 . 93 60 5.47- 5,97 | Biotite Gneiss, black rich in biotite mica, slightly
- 7.53 100 | 38 weathered, very closely spaced joints
Biotite Gneiss, black mottled white, unweathered, moderately

—— ity

L T e e, ]

s it i o

spaced joints

A e M e e el e e e Gm Ml med MR fmm meem miem e e G M G GO S e e e e e e

«+ CR: CORE RECOVERY ;

RQD = ROCK QUALITY DESIGNATION
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RECORD OF BOREHOLE No 1 METRIC
REF Np 50-000-347 LOCATION Sta. O+ 170.0; 0/$ 6.9 » Lt. § Joly Twp. Rd. ORIGINATED BY s
DATUM Assumed DATE 85 01 14 to 16 CHECKED BY I
w ]DYNAMIC CONE PENETRATION
- - 55 * 20 40 &0 80 100 |7 cowrent LM 5O
Ola b4 Q; | L f h i Wp w w, | Sm &
ELEV DESCRIPTION (8| g | 2|25 § [sear srrencTh ot | 3 | GRAIN S12E
|oefm - § z|5|38 § |ounconmmen  + mEDvANEl o ool Y DISTRIBUTION
: . ] p | &Y | @ |oouck rmaxiaL  x AB VANE o {%)
96.0 Grownd Surface @ f G 10 20 30 GR 5A 51 CL
0.0 :ﬂu N
b T ssTs
Sand "2 1 851 2 091 (9
some gravel o - 4' 9%
trace sailt 31 ss| 5 o 2073 (1)
to 3
Sand * Jd4 ] 85541 2
some gilt it | . 92
:::Z. o~ ]5 | 88 i 8 o 082 (18
:o '. -
Looge o | ) 90
Numarous}* |6 | SS 39 4 .
Occasional )
Pieces of Cobbles |. A
and -5 .
Hood Boulders| .~ 7755 163 ., 22 67 (11)
Dense to %‘ o 88 N
87.1 Very Detige
8.9 g RQD 20%
Blotite Gneiss 82 n[.lkec EQD 0%
Bed.ock 90 Y F:13 » RQD 507
Sound RS
. b o
84.2 |10 RGD 21%
11.8] End of Borehole

+3, x5 ; Numbars refer 10

Sensitivity

20
1545 (%) STRAIN AT FARLURE
10
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RECORD OF BOREHOLE No 2

METRIC

Refusal to Auger
Probable Bedtock

* Water Level
Not Established

ek Interpratstion based
on adjacent BH.#1

REF Np  50«000347 LOCATION Sta. 0 + 173.9; 0/8 8.2 m Lt. & Joly Twp. Rd. ORIGINATED BY z:
o1sT 13 Hwy_Joly Twp. Rd. BOREHOLE Typg Solid Stem Auger COMPILED BY oo
DATUM Agsumed DATE 85 01 i3 CHECKED BY
i
o w DYNAMIC CONE PENETRATION
50I1L PROFILE SAMPLES '-‘-"2 2 RESISTANCE PLOT :I.ASTTIC :gy'»gma ﬂ‘:‘;’:’ :::; REMARKS
= |36 % 20 40 ep 8p 100 [T conrenr zZZ a
) 9 o W o 1 1 N N 1 Wp W W, :’B
ELE Sjg|l w219 & [suear STRENGTH o emmmenman] GRAIN SIZE
L oEsCRIPTION HERE: = ; DISTRIBUTION
1 . =S| E| %3 g |ounconeneo  + mEw VANER (oo conrenr il Y %)
g_ z » | &Y | & | ouck rmakiaL  x A8 vane .
96,2 Groumd Surface " £ a ) , GR SA 51 CL
0.0 0 9%
Jo *
. %
Probe Hole Auger e,
to Kefusal . .
Probable Sandw* o 92
some gravel .
0' 9
o,
87.8 - 38k
8.4 | End of Borehole

43, x5 ; Numbars refer 1o
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 3 METRIC
REF No _ 50-000-347 LOCATION Sta. 0 + 151.7; 0/S 8.5 m Lt. & Joly Twp. Rd. ORIGINATED &y __BS
DIST 13 Hwy Joly Twp. Rd. BOREHOLE Typg Hollow Stem, BX Casing, BX Core comeeo sy
DATUM Assumed DATE 85 01 18 to 19 CHECKED av:ﬁ
o W JDYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &, | % |ResisTANCE PLOT - TR REMARKS
= MEIR 20 40 60 80 go [UWT  cowrmr LTl 50 "
Ol w - 1 L 1 ) i wp W W(_ e
ELEV SESCRIPTION [ g w :2" %é 5 SHEAR STRENGTH e Qi 2 o?sﬁ";‘guﬂéfv
|EPTH - Z 1321386 ] T |ounconmnep  + FIELD vANE y 8
112 - 180 | 2 e quck Thaxi  x 1as vane |WATER CONTENT (%) (%)
. -4 z|o = 10 20 30 GR SA SI CL
' Sand N ,'.'
some s1e _ _loose [ ILISSIT | L
Nomerous ) g2 g {123 ‘e 94 "a] 34 50 (15)
with gravel Cobbles |4 -
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Qntario

To: A. Radkowskil
Design Engineer
Structural Office
3501 Dufferin Street

Date:1985 05 30

From: TFoundation Design Section
Room 315, Central Building

RE: N~{Magnetawan River Bridge
W.0. 7607-85-01, Site 44-104
District 13, North Bay '

We have reviewed the preliminary Ceneral Arrangement Drawing
44-104-P1 dated May, 1985 and make the following comments:

1. It is recommended that the timber cribs which are
now proposed do not extend down to Elev. 93. We
recommend that the rock-fill extend from Elev. 93
(or Elev. 94 as stated in the Foundation Report) up
to the high water level (Elev. 96.4). The timber
cribs can then be founded directly on the rock-fill
at this elevation.

2. The soil "triangle" which now appears in the "Elevation"
view between the rock-fill around the timber cribs and
the 600 mm rock protection should be eliminated and
replaced with rock in order to facilitate construction.

If the intent of the "triangle" was for it to act as
a barriler against water seeping into the excavation,
this will not be accomplished given the non-cohesive
nature of the relatively loose soils.

If the "triangle" is eliminated and replaced with rock,
the forward slopes can be constructed at 1.5:1, otherwise
the slope of the rock protection over the native soil
will have to be flattened to 2:1.

L. Politano, P. Eng.
Project Foundations Engineer

for

M. Devata, P. Eng,
Chief Foundations Engineer
LP/MD/ mmj (Fast)

CoelCu = Sn MCCOmBie
K. Bassi

7540-1318 (10/78)
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