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NOTE:

Byers Creek Bridge
W.P. 69-78-02

For purposes of the contract this report supercedes
all other foundation reports prepared by or for

the Ministry in connection with the above mentioned
project.



EXPLANATION OF TERMS USED IN REPORT 2

N VALUE: THE STANDARD PENETRATICN TESY 1SPT} N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm oL SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, FALLING
FREELY A DISTANCE OFf 0.76m. FOR PENETHATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL PGINT { Simm C.D. 60° CONE ANGLE ] DRIVEN BY 475 )
IMPACT ENERGY ON 'A‘ SiZE DRILEL RODS. THE RESISTANCE 10 CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

$G1LS ARE DESCRIBED BY THEIR COMPOSITION AND COMNSISTENCY Of DEMSENESS.

CONSISTENCY : COHESIVE SOIS ARE DESCRIBED ON THE 8AS5IS OF THEIR UNDRAINED SHEAR S!’RfNGTH{CUQ AS FOLLOWS:

f ey tkPal a-i2 12 - 25 75-50 | 50-100 § 106 -200| >200
VERY SOFT]{ SOFT FIRM STIFF | vERy STIFF | HARD

QE_!SS_E_!{E__Sg: £ OHESIONLESS SOiL5S ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
{N:uowsro.am; g -5 5-10 10 - 30 30 - 50 >50
VERY IOOSE {O0SE COMPACT DENSE VERY DENSE

20CKS ARE DESCRIBED 8Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

e

ECOVERY: SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EAPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

B

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 @ D ], FOR MODIFIED RECOVERY, IS¢

[ rapix) . 0-25 25-50 | S0-75 75 -’90 90 - 100
VERY POCR] POCR FAIR GOOD | EXCELLENT

SPACING 50mm 50~ 300mm| 8.3m - Im im- 3m >3m

JOINTING |vERr CtOSE| CLOSE | MOD. CIOSEL  WIDE VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK  TVERY THICK

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
S5 SPLIT SPOON TP THINWALL PISTON m, ko™l COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE : 0.5 OSTERBERG SAMPLE <. H COMPRESSION INDEX
$ T SLOTTED TUBE SAMPLE RC ROCK CORE Cs 1 SWELLING INDEX
8 5 BLOCK SAMPLE P H W ADVANCED HYDRAULICALLY <a 1 RATE OF SECONDARY CONSOUDATION
€5 CHUNX SAMPLE P M TW ADVANCED MANUALLY <, mifs  COEFFICIENT OF CONSOLUIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
U, keo PORE WATER PRESSURE e kPa EFFECTIVE OVERBURDEN PRESSURE
£ 1 #ORE PRESSURE RATIO a kra PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS T, kpra SHEAR STRENGTH
o’ kpa EFEECTIVE NORMAL STRESS <’ kra EFFECTIVE COHESION INTERCEPT
T kg SHEAR STRESS ' -*  EFFECTIVE ANGLE OF INTERNAL FRICTION
LAY kP PRINCIPAL STRESSES - <y kpa APPARENT COHESION INTERCEPY
€ % LINEAR STRAIN [N - APPARENT ANGLE OF INTERNAL FRICTION
€ .6, €, i3 PRINCIPAL STRAINS Ty kra RESIDUAL SHEAR STRENGTH
E kPo MODULUS OF LINEAR DEFORMATION T, kPa REMOULDED SHEAR STRENGTH
G kPa MODULUS OF SHEAR DEFORMATION 5, 1 SENSITIVITY = _:;-’_
n ¥ COEFFICIENT OF FRICTION S !
PHYSICAL PROPERTIES OF SOiL

A kgln? DENSITY OFf SOLID PARTICLES e 1,% VCID RATIOC €min 1,%  VOID RATIO IN DENSEST STATE
Y, kN/m’ UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY o DENSITY INDEX =e3.'“°*' 5
& kg/m® DENSITY OF WATER w 1% WATER CONTENT o mm  GRAIN DIAMETER mex T e
¥, KN/’ UNIT WELGHT OF WATER L % DEGREE OF SATURATION D, mm n PERCENT - DIAMETER
14 kg!m’ DENSITY OF SOIL w % LIGQUID LIMIT Sy ¥ UMIFORMITY cosf-nmém
Y kN/m UNIT WEIGHT OF 501t W % PLASTIC LEMIT h m HYDRAULIC HEAD OR POTENTIAL
2, kg/m’ DENSITY OF DRY SOML wg % SHRINKAGE LIMIT . g m/s RATE OF DISCHARGE
}é ki/m’ UNIT WEIGHT OF ORY SOIL o % PLASTICITY INDEX = W - Wp v mifs  DISCHARGE VELOCITY
£, kg/m® DENSITY OF SATURATED SOIL ‘a © LIGUIDITY INDEX ¢ ) i | HYDRAULIC- GRADIENT
Yoot kn/m® UNIT WEIGHT OF SATURATED SOIL . i’w - k mfs  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOI e b CONSISTENCY INDEX= — i kN/m’ SEEPAGE FORCE
7' kN/m® ONIT WEIGHT OF SUBMERGED SOIL e i,% VOID RATIO IN LOOSEST STATE



EOUNDATION INVESTIGATION REPORT
For '

Byers Creek Bridge
12.8 km Northwest of
Hwys. 60/512 (Killaloe Sta.}
W.P. 69-78-02, Site 29-43
Hwy. 62, District 10, Bancroft

INTRODUCTION

This report contains the results of our investigation of the sub-
surface conditions at this site. Fieldwork was carried out during
the period of March 20 to March 22, 1979, and consisted of four
sampled boreholes, five augered holes and three probe holes. |
Boreholes were advanced by means of a bombardier mounted hollow
stem auger machine and the depth of boring ranged from 3 m to 10 m
approximately. The probe holes were hand dug to a depth of up to
1 mbelow ground surface. Samples of the overburden were recovered
by meané of a split spoon sampler driven into the ground in ac-
cordance with the specifications for the Standard Penetration Test.
Bedrock was proven by-obtaining BX siée rock core samples,

SITE AND GEOLOGY

The site is about 17 m north of the existing crossing of Hwy. 62
and Byers Creek on Con. 13, Lot 17, in the Township of Hagarty,
County of Renfrew. The Village of Round Lake Centre is approxi-
mately 1 km west of the site.

Byers Creek originaies some 17 km south of the site in the
Haliburton Highlands and drains into Round Lake about 70 m north
of the site. At this location Byers Creek follows a winding course
with a minimum width of about 16 m at the existing bridge and a
maximum depth of about 2 m. The existing structure is a single
lane steel truss bridge with a clear span of 16.75 m. The
existing Hwy. 62 is constructed on an earth embankment about 2.5 m
high. Both the bridgé and the approaches are in a good working
condition. / ’



The surrounding terrain is rolling, covered mostly with coniferous
trees. A rock outcrop about 4 to 5 m high is visible some

" 200 m northeast of the site. The east bank of the creek is

. sandy and relatively steep, whereas the west bank is very gentle.
and has a thick growth of bulrush.

Round Lake is a popular resort centre. In this area Hwy. 62 is
lined with cottages and camp grounds.

Geologically, the area is part of the Canadian Shield. The Shield
has been subjected to extensive glacial erosion with most or all
of the pre-glacial deposits eroded away. The underlying bedrock

in this area is a granitic gneiss. -

SUBSURFACE CONDITIONS

General

The overburden was found to be about 3.2 m to 7.5 m thick increasing
from east to west and generally consists of a well graded sand.
The lower portion of this sand stratum contains numerous cobbles
and boulders. In the western portion of the creek a layer of
organic silt up to 1.5 m thick was encountered immediately below
the creek bed. The organic soil is generally underlain by the
above mentioned well graded sand except in one particular location
where it is underlainr by a layer of uniform fine sand which is
about 3.8 m thick. The uniform fine sand in turn is followed by
the well graded sand. Across the site the overburden is underlain
by gneiss bedrock.

Location and elevation of the boring and probe holes are shown in
Structural Drawing No.2. Factual field data and laboratory test
results are contained in the Record of Borehole Sheets. A profile
and two sections of the subsoil stratigraphy estimated from the
above information are also included on Structural Drawing No. 2. A
description of the subsoil types, bedrock and groundwater con-
ditions is as follows.



Organic Silt

This organic soil was encountered only in the western portion

of the creek. It has a thickness of up to 1.5 m and appears

+to be confined to an area below contour 170.0 m. The organic
silt was found to have an organic content of 2.8% to 4.1% by
weight and a moisture content of 52% to 70%. Based on the very
low N values of less than 1 blow per 0.3 m, it is concluded that

the organic silt has a very soft consistency.

Uniform Fine Sand

In the western portion of the creek at one location a layer

of uniform fine sand about 3.8 m thick was found underneath

the organic silt. A typical grain size distribution curve for
the uniform fine sand is shown in Figure 1. The N values from
standard Penetration Tests of less than 1 blow to 7 blows per
0.3 m indicates that the uniform fine sand has a very loose to

loose relative density.

Well Graded Sand With Gravel
This is the predominant subsoil at the site. It was found

immediately below ground surface in the east bank and beneath
the organic silt or the uniform fine sand in the western pdrtion
of the creek. The thickness of this granular deposit was

found to range from 3.2 m to 5.5 m approximately. The material
generally consists of a well graded sand with gravel. However,
the lower portion contains numerous cobbles and boulders.

Grain size distribution curves from 50 mm splitspoon samples
are summarized in an envelope form in Figure 2. The N values
from Standard Penetration Tests carried out in this deposit
vary from 1 to 30 blows per 0.3 m, generally increasing with
depth. It is estimated from this that the relative density

of the granular subsoil is very loose to dense, but generally
being compact.

Bedrock
Bedrock surface varies from elevation 168+ m to elevation 163+ m,
generally dipping towards the north and the west.



Bedrock is a granitic gneiss with micaceous bands. Except for

occasional fractures, bedrock is hard and sound as evidenced by
the generally high recovery ratios and RQD values of in excess

of 90%.

Groundwater Conditions

' Because the granular subsoil is highly permeable, the groundwatér
level ;s found to be closely telated to the creek water level.

For practical purposes, the groundwater level can be assumed equal
to the prevailing creek water level. During the course of in-
vestigation, the creek water level was found to be at elevation:
170.2+.

p.J. Stuart, P. Eng.
Foundations Engineer

f
/ U/ wﬁ”
M. Devata, P. Eng.
Senior Foundations Engineer
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) RECORD OF BOREHOLE No 1 METRIC
WP 69-78-02 {OCATION __ Sta. 24+4942.0; ¢ Hwy. 62 Line 'C’ ORIGINATED BY _3BL
DisT 10 Hwy 62 Line 'C'ROREHOLE TYPE 82.55 mm Hollow Stem Augers compPiLEp By _BE
patum __Geodetfc pATE _ 1979 03 20 CHECKED BY @%
SOIL PROFILE SAMPLES | . | 2 |Sihamic CONGELETRATION narusa =
=9 2 RASIIC moisTuRe el =5 REMARKS
. w 120 # 70 40 40 80 100 CONTENT zZ= &
9 o Wi ; = 3 3 Fi L W;) W Wl o et
ELEv BESCRIPTION S8y | 2|85 & [swear STRENGTH D AS— Z | GRAIN SIZE
1 =] > > - T IDISTRIBUTION
DEPTH =13 ~ i > o T |0 UNCONFINED + FIELD VANE Y
21z > gu S | QUICK TRIAXAL X LAB VANE WATER CONTENT (%) (%]
170.6| Ground Level & £ i . 20 40 60 GR SA St Ct
0.0 Crganlc Silt j‘{: .;_
169.8 T s T1 170 e om
0.8 Uniform Very Fine - Z.5%
to Fine Sand . g 80 {20
Very Loose to Loose [21ss 158
LF
- 3|58 7
-{166.0 T
e 166
4.61 Well Graded Sand R
With Cravel et 4188 130
Dense .
4
163.2 N/A -16 17 70 (13)
63,
7.4 Gneiss Bedrock With Rec
Micaceous Bands BQD 95%
1007 Q
161.7| Hard and Sound 162
8.%] End of Borehole
RECORD OF BOREHOLE No 2 METRIC
w P 694’8—0? LOCATION Sta. 24+936,2; £ Bwy. 62 Line 'C' CRIGIMATED BY _BL
pisT___ 10wy 62 Line 'C' ‘poReHOLE TYPE 82,55 mm Hollow Stem Augers COMPILED BY __BL
DATUM Geodetic ‘DATE 1979 03 20 CHECKED 8Y _ :
' : DYNAMIC PENETRATION '
SOIL PROFILE SAMPLES | %, | & |BeSisfanice ptor NETRATIO NATURAL =
- =2 g FLASTIC  gmomroRe LU0 ] e REMARKS
= 35 4 20 a0 60 80 g0 |UMT cowre AT 5O
9 o & - = 3 h 3 i 4 Wp W W, | 5w & )
ELEV SCRIPTIO a48| w2195 ] § |SHEAR STRENGTH AR % | cran SiZE
DEFTH OESCRIPTION NEIEAE g% % o uncoNmNED  + FEWDVANE| oo oy ceiiidd Y DISTRIBUTION
é z 5 | %Y T | QuUICK TRIAXIAL X 1AB VANE W 50 40 60{ «} (%}
170.2: Ice Level e - ‘-é' g ) ) GR SA S CL
169.8| Bottom of Creek ] 170
0.41 Organic Silt %
- Om
168.4 TTes 11 o} 4.1%
1.8} Well Graded Sand ) 168 36 51 (19)
With Cravel c. :
Compact 2]ss 120
' 166 35 50 (15)
- l3fss 128
“““““““ o
.4 .
Cobbles and ERRA 184 ROD 15%
Boulders %' 4|RC §§§ :
162.9 =4
7.3 Fragtured | 5 IRC | Rec ;
a0t 162 RQD 70%
Cneiss Bedrock
Hard and Sound
6 [RC | Rec ROD 952
160.3 982
9.9| End of Borehole |
i

3, <3 : Numbers refer to
Sensitivify

4]

20
1545 {%) STRAIN AT FALURE
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RECORD OF AUGER HOLE Ne ZA-- METRIC
WP §9-78-02 LOCATION __Sta. 264937.5 ofs 5.0 m Lt. £ Buy. 62 Line 'C’ ORIGINATED BY _BL.
DiST 10 pyy_ 62 Line 'C' gogewoLE TYPE_ Straight Augered Hole COMPILED By ___BL
DATUM Geodetic pATE __ 1979 03 20 CHECKED 8Y ﬁ
- TTNAMIC CONE PENETRATION
SOIL PROFILE sampies L2 1 2 lgesistance sloT NATURAL =
221 3 2 fpame wostae GRpl 5 | REMARKS
[ 20| ¥ 0 40 &0 80 100 zZz %
o= g R U ! L wp W w | 5%
ELEV Zlgl w2 25| O [sHEAR STRENGTH R - GRAIN SIZE
DEPTH DESCRIPTION JEIE | S |38 g |ounconmmen  + FIELD VANEL g cONTENT (%) y [DISTRIBUTION
Ground Level g1z 5 ﬁu § & GUICK TRIAXIAL % LAB VANE . (%}
=
170,13} {Creek Bottom) o - wh 4 GR SA S5F CL
0.0} Organic S5ilt j': 170
Sand - '
{Inferred} - 168
166
_______ rUNe
Cobbles and Boulders &ua
{Inferred} QO. '
164.2 b3 ¥
§.1] End of Auger Hole
Refusal to Augering
| |
RECORD OF AUGER HOLE No 28 METRIC
WP 69-78-02 LOCATION __ Sta, 243935.0 ofs &.9 m Rt. ¢ Huy. 62 Lige 'C _ CRIGINATED 8Y _BL
pisT 10 HWwY__ 62 Line "C' BOREHOLE TYPE Strafeht Augeréd Hole COMPILED BY
DATUM Geodetic DATE 1979 03 20 CHECKED BY (I
. | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &, | 2 |Resstance plof > NATURAL =]
521 Jd o prasnc HoisTuRe vl =5 REMARKS
§ o @ ;g ; 20 40 0 8G 100 W W w, zZs 2
ELEV DESCRIPTION &9l w295 & [sHEAR STRENGTH LA 3 | GRAIN SIZE
DEPTH 5 AR R 85 % Jo unconmneo  + mEDVANE] L o conrentnll Y DISTRIBUTION
) =12 | &Y D | e QUICK TRIAXIAL X LAB VANE (%} (%}
170.2] lce Level hdd d ! W - GR SA 5t CL
0.0! Organic Silt ¥l <
________ i{ 170 !
Sand Ll
(Inferred) tLT 168
uuuuuuuuu .',.:;. 166
Cobbles and Boulders ?
{Inferred) [y
N
- I 164
163.5 .O
65.7! End of Auger Hole
Refusal to Augering

33, % . Numbaers refer to

Sensitivity

10

20
15 45 {%} STRAIN AT FAHLURE
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LN oo ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 3 METRIC ¢
WP 59-78-02 LOCATION Staz. 24+917.0; rv. 62 Line 'C' ORIGINATED BY _BL
DIST 10 pwy_ 62 Line 'C' BOREHOLE TYPE 87.55 mm Hollow Stem Augers COMPILED 8Y _ BL.
paTum . Geodetic DATE 1979 03 21 CHECKED svﬁ
wi JOTNAME CONE PENETRATION
SOiL PROFHE SAMPLES | &, % |RESISTANCE PLOT NATURAL s
Yz 9 asnic wontore (UL =5 | REMARKS
- w120 & 6 &0 65 8T 100 L conTT P &
Olw 21221 2 ) h 1 L H Wp w wo| 5%
ELEV OESCRIPTION & ‘;2,3 ud E 2g| O SHEAR STRENGTH - GRAIN SIZE
DEPTR ' CIELZ 1S 1361 & |ounconmnes o+ RiED vANE Ly (DISTRIBUTION
é z 5 %U T |® QUK TRIAKISL X LB VANE WATER CONTENT (%} {%]
170.9| Ground Level o : ik ' GR A §i CL
0.0} Well Graded Sand = X
Yith Gravel . = 170
Very Loose to - .31 88t 2
Compact Lt
T 3 g5 [ 22 168 33 50 (177
) V. . .
166.7 | Cobbles and foulders 2, AC 00 RO 307 ]
4.2 Gneiss Bedrock, Hard 7 166
Moderately Sound 41 R Egﬁz RGD 70%
1165.1 Steeply Fractured
5.8} End of Borehole
RECORD OF AUGER HOLE No 3A METRIC
WP £9-78-02 . : LOCATION Sta. 24+918.2 D/.Sf 5.1 m Lt. ¢ Bwy. 62 Line ‘C* - oﬁ;ggmggg ay _BL
pisT__ 10 wwy_ 62 Line 'C" pgoREHOLE Type__ Straight Augered Hole compies sy __BL
DATUM __ Geodetic paTE __ 1979 03 20 CHECKED BY @
p” @ |OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |RésisTance mior , NaTyRaL =
521 O pasTic wowsture HOWDE i | REMARKS
= w130} 9 20 40 -0 80 100 CONTENT zZ=
N 9 ﬁ g Q: z Fl i i i i Wp W W, 3w -3
ELEV 2181w | 3128 ] § [sHEAR STRENGTH e Ot 3 | gran SIZE
DEPTH DESCRIPTION =i > < =4 -
|31 513185 g |ounconmne + FIELD VANE y [|DISTRIBUTION
=|Z 5 | &Y T | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) A%t
176,%{ Ground Level hid - ut GR SA SI CL
0.0| Sand With Cobbles o
and Boulders - ‘; L ';'
(Inferred) " 170
Q'G'
&
167,7 . 168
3.2} End of Auger Hole
Refusal to Augering
1)

+

3, :'5: Numbers refer to

Sansitivity 10

20
15 45 (%] STRAIN AT FAILURE
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RECORD OF AUGER HOLE No 38 METRIC
WP 69-78-02 LOCATION Sta. 2464913.5 ofs 4.8 m Rt. ¢ Hwy, 62 Line 'C’ ORIGINATED BY _ BL
DIST 10 Hwy_62 Line 'C' BOREHOLE TYPE Straight Augered Hole COMPILED BY BL
DATUM Geodetic parg 1979 03 20 CHECKED wﬂ
SOIL PROFILE SAMPLES | = W [ DYMAMIC CONE PENETRATION "
gy 3 |ResisTANCE POT 2 nasmc oo voum | = T 1 REMARKS
= w 2] % | - 20 40 &g 80 00 ComrENT z=2 A
9 4 @i Pt = L 3 L e Wp W W, D“;‘
ELEY DESCRIPTION S EIR~ 2|25 | o [snear STRENGTH B GRAIN SIZE
b = DISTRIBUTION
DEPTH ~[E1 13 & % lounconsneo + FIELD VANE ¥
12 3 gu S |® QUCK TRIAKIAL X LAB VANE WATER CONTENT (%) (%1
170.9} Ground Level n M w ; GR SA Si €L
0.0| Sand, Some Cobbles " _,;,
and Boulders ? . 170
&
(Inferred) P
o,
-'Q' 168
XA
165.6 av 166
5.3| ¥nd of Auger Hole
Refusal to Augering
‘ I
' . ,
RECORD OF AUGER HOLE No 3C METRIC
WP 69-78-012 LOCATION Sta. 24+912.0 ofs 10.6 m Re. ¢ Hwy, 62 Line 'C* ORIGINATED BY _ RL
oist 10 Hwy 62 Line 'C'  BOREHOLE TYPE Straight Augered Hole COMPLED: BY BL
1 Geodetic -
DATUM DATE 1979 03 20 _ CHECKED BY .
SO PR po W TDYNAMIC CONE PENETRATION
Ot PROFUE SAMPLES Wy | DRESISTANCE PLOT NATURAL jnd
’EZ N3 PASTIC  morsture MGUE | o T REMARKS
= w | 301 @ 20 40 0 80 100 |UMT cowenr wT i 5O
2“ @ w g ot z 1 5 5 i i Wp W W, 50 &
ELEV DESCRIPTION 21812129 O |SHEAR STRENGTH ' o ; 2 | GRaIN SIZE
DEPTH =31 513 351 g |o unconrneo 4 FIELD VANE . y |DISTRIBUTION
. |2 5 | ZO | & |equck TRIAKIL  x LAB VANE WATER CONTENT {%) (%}
179.2] Ground Level (Creek Botthi) e 2 i ) GR 54 SI CL
0.0! Sand, Some Cobbles o i70
and Boulders ot
o
{Inferred) A
o> 168
’ - i
. .8 166
165.0 Q
5.2} End of Auger Hole
Refusal to Augering
i
L i

L]

+3_ x5 . Numbers rafer 1o
Sensitivity

W0

20
1545 {1 STRAIN AT FAILURE
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Sntarc: . HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BCOREHOLE No. 4 METRIC 1
WP 65-78-02 LGCATION Sta. 244915.0 ofs 5.1 m Lt. £ Hwy. 62 Line 'C” ORIGINATED 8Y __BL
DIST__ 10 HWY __ 62 Line 'C' BOREHOLE TYPE __82.35 mm Wollow Stem Aupexs COMPILED BY
DATUM Geodetic DATE 1979 03 22 . CHECKED BY : E .
<OM PROFILE SAMPLES | & @ [DYNAMIC CONE PENETRATION
;2‘2 g RESISTANCE PLOT 2 [masmic Newrme vLiouo _E REMARKS
e w 120] & 20 40 60 80 100 [T comrenr tMT 5O
G|« 212E1 2 PR WO WS W Wp W w, | 5« &
ELEV E{Wiw| 3185 5§ [SHEAR STRENGTH e 3 | GRAIN SIZE
DEPTH DESCRIPTION ~HElZ | S 8‘8 5 [0 uUNcOoNRNED  » FELDVANE| o ool Y DISTRIBUTION
é z 5 | Y S |® QUICK TRIAXIAL X (AB VANE WA ONTENT (%} (%]
171,2] Ground Level “ - u ) GR SA 51 CL
0.0] Well Graded Sand- - 3
Loose to Compact
P 1] sslis 170
168.2! Cobbles and Boulders SST20710.18 of i 1% 55 (26)
3.00 Gneiss Bedrock 168
RC | Rec ROD 972
Hard and Sound 100% .
RCi R
00 166 RQD 1007

165.1

6,1 End of Borehole

20

3 5. Numbaers refer to '
2% N
"R Sansitivity 5 gs {%] STRAIN AT FAILURE
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RECORD OF PROBE HOLE No 5 . METRIC 2
WP 65~78-02 LOCATION __Sta. 244947.8; ¢ Hwy. 62 Line rer ORIGINATED 8Y _ BL
oisT__10  wwy_62 Line 'C'  goreqoLe Type _ Hand Dug Pit COMPILED BY _ BL
DATUM Geadetic DATE 1979 03 22 : CHECKED 8Y __@
: e po W JOYNAMIC CONE PENETRATION
5Q1L PROFILE SAMPLES Bl % [MSstance mor 2 e S e 5 | cennns
= $6| = 10 40 60 80 oo |UMT cowrent umir} 5O
g « - ‘.gt QE - | i I L 1 Wo W W, 3; . 2 "
ELEV DESCRIPTION HEIEAEL N SHEAR STRENGTH APAS— D?Sfigguiioii
DEPTH. ’ i8] = > 51 T [o unconFINED + FIELD VANE . y _
: 21z % %U S |4 quick TriAGAL  x 1aB vane |WATER CONTENT{%) (%]
= o
171.1; Ground Level n - w GR SA SI CL
Y/0.8] Topsolil I 71
3,37 Fine Sand
170.1 +
1.0] End of Hole
RECORD OF PROBE HOLE No 6 METRIC
WP 59—?8-92 LOCATION Sta. 24+933.9 ofs 9.1 m Rt. ¢ Bwy, 62 Line 'C' CRIGINATED 8Y __BL
DIST 10 Hwy_62 Line 'C'  BOREHOLE TYPE Hand Dug Pit ' COMPILED 8Y __ BL
DATUM ___ Ceodetic DATE 1978 03 22 : CHECKED 8Y @
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES L&, | 2 |sesistance pLOT NATURAL E
=5 < FLASTIC  moisTuRe LIQUID [ o X REMARKS
- | $5| 2 20 40 60 80 g0 |IMT  cowrmr umT 50O
Sl 81221 2 TR A S Sk wWe W w | 5% &
£1EY SESCRIPTION & § w 2 %g 5 |SHEAR STRENGTH AR 3 | graiN $1ZE
PEPTH = |ELZ 1 S 136 § (o uUNCONFINED  + FIELD VANE y |DISTRIBUTION
21z 5 gu S 10 Gbe TRIAKAL  x (aB wake | WATER CONTENT (%) (%]
170,50 Ground Level 5 - T GR SA 5t CL
G.0] Organic Silt :E,g ‘*
169.8 170
169,07 Sand
1.3 End of Hole
RECORD OF PROBE HOLE No 7 METRIC
WP 69-78-07 LOCATION Sta. 24+045.2 ofs 5.4 m Rt. £ Wwy. 62 Line 'C’ ORIGINATED BY __BL_
DIST 10 pwy 62 Line 'C"  BOREMOLE TYPE_ Hand Dug Pit COMPILED BY BL
DATUM Geodetic DATE 1979 03 22 - i CHECKED BY {ﬁ-.
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & | 4 |3IiSANcE pror R =
=z PLASTIC  mopsrpge UGum ] o B REMARKS
W . e CONTENT LT =
5 o 8 g 2 a 240 d:ﬂ 6? B’G mio 1\:‘7 W :\: :Z) g 3
= =1 z P .
ELEV SESCRIPTION |8l w| 31251 & [SHEAR STRENGTH ot | T3 {cRAWN SIZE
DEFTH = ES RS 8(23 % |0 unconFiNED + FIELD VANEL .o . y |DISTAIBUTION
. iz > | &Y T |® QUICK TRIAKIAL  x (AB VANE WATER CONTENT (%] {%}
176.7] Ground Level v - bt GR SA S5i CL
0.0} Organic Silt :Hv
‘}22'2 Tand i ;‘ 170 :
1.0| End of Hole )

i 1 L 1

+3, x5 Numbers refer to

-8
5 %
Sensitivity gs {%} STRAIN AT FAILURE
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. FOUNDATION INVESTIGATION REPORT
For

_Byers Creek Bridge
12.8 km Northwest of
Bwys. 60/512 (Killaloe Sta.)
W.P. 69-78-02, Site 29-43
Hwy. 62, District 10, Bancroft

INTRODUCTION

This report contains the results of our investigation of the sub-
surface conditions at this site. Fieldwork was carried out during
the period of March 20 to March 22, 1979, consisting of four
sampled boreholes, five augered holes and three probe holes.
Boreholes were advanced by means of a bombardier mounted hollow
stem auger machine and the depth of boring ranged from 3 m to 10 m
approximately. The probe holes were hand dug to a depth of up to
1 mbelow ground surface. Samples of the overburden were recovered
by means of a split spoon sampler driven into the ground in ac-
cordance with the specificaﬁions for Standard Penetration Test.

Bedrock was proven by obtaining BX size rock core samples.

SITE AND GEOLOGY

The site is about 17 m north of the existing crossing of Hwy. 62
and Byers Creek on Con. 13, Lot 17, in the Township of Hagarty,
County of Renfrew. The Village of Round Lake Centre is approxi-

mately 1 km west of the site.

Byers Creek originates some 17 km south of the site in the
Haliburton Highlands and drains into Round Lake about 70 m north
of the site. At this location Byers Creek follows a winding course
with a minimum width of about 16 m at the existing bridge and a
maximum depth of about 2 m. The existing structure is a single
lane steel truss pony bridge with a clear span of 16.75 m. The
existing Hwy. 62 is constructed on an earth embankment about 2.5 m
high. Both the bridge and the approaches are in a good working

condition.



The surrounding terrain is rolling, covered mostly with coniferous
trees. A rock outcrop about 4 to 5 m high is visible some

200 m northeast of the site. The east bank of the creek is

sandy and relatively steep, whereas the west bank is very gentle
and has a thick growth of bulrush, '

Round Lake is a popular resort centre. In this area Hwy. 62 is
lined with cottages and camp grounds.

Geologically, the area is part of the Canadian Shield. The Shield
has been subjected to extensive glacial erosion with most or all
of the pre-glacial deposits eroded away. The underlying bedrock

in this area is a granitic gneiss.

SUBSURFACE CONDITIONS

General

The overburden was found to be about 3.2 m to 7.5 m thick increasing

from east to west and generally consists of a well graded sand.
The lower portion of this sand stratum contains numerous cobbles
and boulders. 1In the western portion of the creek a layer of
organic silt up to 1.5 m thick was encountered immediately below
the creek bed. The organic soil is generally underlain by the
above mentioned well graded sand except in one particular location
where it is underlain by a laver of uniform fine sand which is
about 3.8 m thick. ' The uniform fine sand in turn is followed by
the well graded sand. Across the site the overburden is underlain
by gneiss bedrock.

Location and elevation of the boring and probe holes are shown in
Drawing No. 697801-A. Factual field data and laboratory test
results are contained in the Record of Borehole Sheets. A profile
and two sections of the subsoil stratigraphy estimated from the
above information are also included in Drawing 697801-A. A
description of the subsoil types, bedrock and groundwater con-
ditions is as follows.



Organic Silt

This organic soil was encountered only in the western portion of
the creek. It has a thickness of up to 1.5 m and appears to be
confined to an area below contour 174.0 m. The organic silt was
found to have an organic content of about 2.8% and 4.1% by
weight and a moisture content of 52% and 70% approximately.
Based on the very low N values of less than 1 blow per 0.3 m, it
is concluded that the organic silt has a very soft consistency.

Uniform Fine Sand

In the western portion of the creek at one location a layer of
uniform fine sand about 3.8 m thick was found underneath the
organic silt. A typical grain size distribution curve for the
uniform fine sand is shown in Figure 1. The N values from Standard
Penetration Tests of less than 1 blow tc 7 blows per 0.3 m in-
dicates that the uniform fine sand has a very loose to loose
relative density.

Well Graded Sand With Gravel

This is the predominant subsocil at the site. It was found im-~
mediately below ground surface in the east bank and beneath the
organic silt or the uniform fine sand in the western portion of
the creek. The thickness of this granular deposit was found to
range from 3.2 m to 5.5 m approximately. The material in this
stratum generally consists of a well graded sand with gravel.
The grain size distribution curves of this sandy subscil are sum-
marized in an envelope form in Figure 2. In the lower portion of
the well graded sand stratum, however, cobbles and boulders were
frequently encountered. The N values from the Standard Penetration
Test carried out in this deposit varies from 1 to 30 blows per
0.3 m, generally increasing with depth. It is estimated from this
that the relative density of the granular subsoil is very loose

to_&ense, but generally being compact.

Bedrock

il

Bedrock surface varies from elevation 168+ m to elevation 163+ m,

generally dipping towards the north and the west.
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Bedrock is a granitic gneiss with micaceous bands. Except for

occasional fractures, bedrock is hard and sound as evidenced by
the generally high recovery ratios and ROD values of in excess

of 90%.

Groundwater Conditions

Because the granuiar subsoil is highly permeable, the groundwater
level is found to be closely related to the creek water level.

For practical purposes, the groundwater level can be assumed equal
to the prevailing creek water level. During the course of in-
vestigation, the creek water level was found to be at elevation
170.2+,



RECOMMENDATIONS

It is proposed to realign Hwy. 62 in the vicinity of Byers Creek.
In conjunction with this it is also considered to construct a

new bridge to accommodate two lane traffic. The new bridge, a
single span structure with a clear span of 19.6 m and a width of
9.5 m, will be located some 17 m north of the existing one. The
profile grade of the relocated Hwy. 62 will be at elevation 174.5 m
approximately. This will require approach fills up to 4.5 m high
measured from the creék bed and closed type abutments for the
structure. Our recommendations for the design and construction of
the structure foundations and the approaches are as follows.

Structure Foundations

The subsoil conditions are more favourable at the east abutment
location than at the west abutment location. It is, therefore,
recommended to support the east abutment on spread footings and
to found the west abutment on end bearing piles.

The spread footings should be placed at or below elevation 168.5 m
and they can be designed for a bearing pressure of up to 200 kPa.
Resistance of the footings to lateral forces can be computed by
assuming a friction angle of 30°. Because the footings are
situated in a granular subsoil below the groundwater level, a de~-
watering scheme will be required for the construction of the
footings. One such method may consist of interlocking steel sheet
piles. Because of the relatively shallow depth to bedrock below
the proposed footing formation level, the steel sheeting may not
have sufficient embedment to prevent "boiling" of the granular
subsoil due to unbalanced hydrostatic head. 1In view of this,
excavation should be carried out underwater and the method of
tremie concrete should be used in conjunction with steel sheeting.
The sheeting should be left in place for scour protection purposes.

The end bearing piles for the west abutment should be driven to
bedrock surface and they can be designed for their maximum allowable
capacity. There is a possibility that some of the piles may hang
up in the bouldery zone immediately above bedrock. 1In such a
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case, pile driVing should be controlled by Hiley formula in order
to ensure that these piles would attain their design bearing
capacity. Because of the presence of cobbles and boulders, heavy
H section piles should be used and the tip of these piles should
be reinforced with a driving shoe. Lateral forces on the abut-

" ment should be resisted by batter piles. The underside of the
pile cap should have a minimum 1.5 m of earth cover for frost
protection purposes. 1If the pile cap is situated below the ground-
water level, a temporary dewatering scheme will be required for
the construction of the pile cap. Dewatering can be achieved by
means of interlocking steel sheet piles driven below the formation
level of the pile cap to a distance equal to the prevailing un-
balanced hydrostatic head. If the required embedment of the
sheeting cannot be attained due to obstruction caused by cobbles
and boulders, the method of tremie concrete should be adopted.

The sheeting should also be left in place for scour protection
purposes.,

Approaches

The required approach fills can be constructed with a slope angle
of 2H to 1V provided the organic silt underneath the west approach
fill is subexcavated and replaced with granular material. The
area of subexcavation,required only in the western portion of

the site,is bounded by the toe of the fill and contour 17/.0 m.

Because of the granular nature of the subsoil settlements will be

immediate.

Other Considerations

Backfill to the abutments should be composed of free draining
granular material placed and compacted as per current MTC practice.
It should be noted that the use of heavy wvibratory equipment

should be restricted as outlined in the recent MTC "Operational
Constraints™. The backfill should be provided with adequate
drainage in order to relieve any build-up of hydrostatic water

pressure behind the abutment walls.

To estimate the earth pressure exerted by the granular backfill,

the following parameters can be used:
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It

0.35
21.5 kN/m>

Lateral earth pressure coefficient K
Unit weight by backfill ¥

Differential settlements between the abutments founded as recom-
mended in the previous section will be less than 15 mm and will

take place almost immediately.

B. Ly, P. Eng.
Senior Engineer

f’* :
S Aendy

‘M. Devata, P. Eng.
Supervising Engineer

April, 1979
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RECORD OF BOREHOLE No 1 METRIC -
WP 69-78-07 LOCATION Sta. 244942.0: € Hwy, 62 Line 'Ct ORIGINATED BY _BL
DiST 10 wwy 62 Line 'C'ROREHOLE TYPE 82.55 mm Hollow Stem Augers COMPILED Y BL
patum __ Geodetic DATE __ 1979 03 20 ! " CHECKED BYE
AME o w  [OYNAMIC CONE PENETRATION . ~
. SOIL PROFILE S LES 5‘2 é RESISTANCE PLOT L. PLasTIc ?:é}fg?:és - o T REMARKS
< L CHRET conrent tmir i =0 4
e R E 20 40 60 88 100 zZ3 2 -
Ol S = S S AU Wp . W wo| 5%
ELEV DESCRIPTION almp ¥ = Z% O [SHEAR STRENGTH ——— O GRAIN SIZE
! i > €15 - CISTRIBUTION
DEPTH IS Z 13 &l g o unconnned + FIELD VANE . Y
21z 5 %U & | quick TriaxaL  x tas vane | WATER CONTENT (%) (%)
170,6] Ground Level & £ & 20 40 60 GR SA S1 CL
0.0{ Organic Silt :H: Y
169.8 T ss i 170 £ Om
0.8| Uniform Very Fine 2.5%
to Fine Sand i 0 80 {20}
Very Loose to Loose ",
2 4
L. = 168
. [ 31ss 1 7
166.0 . : 166
4,6| Well Graded Sand
With Gravel SS | 30
z Dense
Q ~ .
g ss_| WA 164 17 70 (13)
o i63.2
a 7.4| Gneiss Bedrock With Rec
x Micaceous Bands RC RQD 95%
-, 161,.7{ Hard and Sound L00% 162
9, 8.9] End of Borehole
5 .
O
.
o
. O
o
| P NP [ PR S I .
[~4
o RECORD OF BOREHOLE No 2 METRIC
A .
G w P 69-78-02 LOCATION ___ Sta. 244936.2: ¢ Huy. 62 Line 'C' ORIGINATED BY __BL
DisT__ 19 pwy_ 62 Line 'C' gOREHOLE TYPE __82.5% mm Hollow Stem Augers COMPILED BY ___BL
DATUM Geodetic DATE 1979 63 20 CHECKED 8Y @E-
' DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 185, | % |Resistance “pior s Narom
<2 o LT pdhaleiid EEMAT :O REMARKS
CONYENT
- w 1 20 v 20 40 60 80 100 Zo &
o o N = =z i £ ) ! 1 Wp W W, 3;
ELEV Elgl w]| 21281 § IsHear STRENGTH (A S— GRAIN SIZE
DEPTH DESCRIPTION 13| 2| S 381 5 lounconmmes  + riew vane wATER conTENT (%)] ¥ DISTRIBUTION
;55 z 5 [V @ |e Quck TRAXAL  x 1aB vanE 20 40 g0 (%}
170.2} TIece Level b - v i GR SA St CL
169.8} Bottom of Creek = == 17
0.4] Organic 511t 3%
H | om
288.4 Aty 11ss | 1 o] 4.1x
1.Bj Well Graded Sand L 168 30 51 (19)
With Gravel L.
Compact - 2 i8S 20
A 3 166 35 50 (15}
LSl 318s |26
— e e o
Cobbl d .9 64
obbles an a4 lre | Ree 1 RQD 15%
Boulders M, 20%
. 162.9 =x
Fractured d 5 R
7.3 e C jRec RQD 70%
907
162
Gniefss Bedrock
. Hard and Sound >
6 {RC | Ree ROD 95%
160,3 987
9.%| End of Borehole
3 5. Numbers refer to N

Sensitivity

15 0-5 (%] STRAIN AT FAILURE
16
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|

OFFICE | REPORT ON SOIL EXPLORATION .

Mirsistry of
Trarsgortahion and
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®

Tntane

HiGHWA‘Y ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

i RECORD OF AUGER HOLE No 2A METRIC
WP 63-78-02 LOCATION __Sta. 24+4937.5 ofs 5.0 m L. € Hwy. 62 Line 'C’ ORIGINATED 8Y _ BL
DIST 10wy 62 Lime 'C' gopewore TYPE _Strafght Augered Hole COMPILED "8Y ___BL
DATUM Geadetic | DATE __ 1979 03 20 ‘CHECKED svﬁ
IL PROFILE SAMPLES | o= usr JOYNAMIC CONE PENETRATION - )
S0 Eg g RESISTANCE PLOTY pastic  NATRAL uauo t:fé REMARKS
P 20| » 20 40 60 80 100 [T cowrmy uMr g SO i
G« eIzl > ol B O we W w| 59 &
ELEV , el w| 2198 & [sHEAR STRENGTH S — 3 | craN S1ZE
{DEPTH DESCRIPTION 1212 S 8% % ]o unconsineo +FIELDVANEL e o ONTENT wl 7 OISTRIBUTION
Ground Level g z > 1Y § ® QUICK TRIAXIAL X LAB VANE (% {%}
170.3; {Creek Bottom) éd - ¥ ui . GR SA S1 CL
0-G! Organic Silc :H: = | 170
Sand
{Inferred} - ‘. . 168
I Y 166
Cobbles and Boulders 4
. o
{Inferrad} . QQ
164,2 [
6.1]| End of Auger Hole -
Refusal te¢ Augering
RECORD OF AUGER HOLE No 2B METRIC
WP 63~75-02 LOCATION Sta, 244935.0 ofs 4.9 m Re, £ Hwy. 62 Line '¢' ORIGINATED 8Y _ BL
DisT _10 HwY___62 Line "C" BOREHOLE TYPE Straight Augered Hole ' COMPILED  BY BL
DATUM Geodetic DATE 1979 03 20 CHECKED BY .
SOIL PROFILE SAMPLES 1 & | % [DINAMIC CONE FENETRATION -
5'2 g RESISTANCE PLOT mastc NATRAL Hou t% REMARKS
- w 20} @ 20 40 60 80 100 CONTENE z= P
9 e i) - > H i ! ! [l Wp W Wi 311;-!
ELEV OESCRIPTION Eimi w3 ‘z)g O [SHEAR STRENGTH AR — GRAIN SIZE
2! > <3 = DiSTRIBUTION
DEPTH =157 & | > o <} O UNCONFINED + FIELD VANE o Y
£z 5 gu & {e quick TriakiaL  x 4B vane | WATER CONTENT (%) (%}
170.2! Ice Level hid - v w GR sa S1 CL
C.0; Organic Silt J:E =i 170
Sand L
{Inferred) . 168
e o e e e ) 166
0@
Cobtbles and Boulders h ‘O
{Inferred) D%
QQI 164
163.5 .Oa
6.7 End of Auger Hole
Refusal to Augering

3, x5 : Mumbers refer fo
Sensitivity

20
159-5 (%) STRAIN AT FAILURE
10




EXPLANATION OF TERMS USED IN REPORT

M OVALUE: THE STANDARD PENETRATION TEST [SPT] N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm 0.0 SPUT BARREL
SAMPLER TO PENETRATE G.IMINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, FALLING
FREELY A DISTANCE OF G.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS H.

DYNAMIC CONE PENETRATION TEST: CONTINUGUS PENETRATION OF A CONICAL STEEL POINT { Simm 0.0, 60° CONE ANGLE } DRIVEN BY 475 i
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE REMSTANCE TO CONE PENETRATION {3 MEASURED AS THE MUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONMNICAL POINT {NTO THE UMDISTURBED GROUND.

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND COMSISTENCY OR DEMSEMESS.

i cy LkPal o -2 12~ 25 25- 50 50-100 § 100 ~-200] >200
VERY SOFTY SOFT FIRM STIFF  \VERY STIFF HARD

DENSENESS: COHESIONLESS SOIS ARE DESCRIBED OM THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
N | B1OWS /0.3 m} 0 -3 5-10 0- 30 30 - 5C > 50
VERY (OOS5E {O0SE COMPACT DENSE VERY DENSE

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

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS & PERCENT OF THE TOTAL LEMGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT COSRE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATICN {# Q D], FOR MODIFIED RECCOVERY, 151

{ RQAD (%) d-125 25 - 50 50 -73 75~ 90 S0 - 100
VERY POCR POCR FAIR GOCL EXCELLENT

SPACING 50mm S0 -300mm| 0.3m~Im Im - 3m >3m

JOINTING VERY CLOSE CIOSE | MOOD. CIOSE],  WiDE VERY WIDE

BEDDING VERY THIN THIN MEDTUM rHiIck  |very rHiCK

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$ S SPLIT SPOOWN TP THINWALL FISTON ", kPa™!  COEFRCIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERBERG SAMPLE Cc ! COMPRESSICN INDEX
S T SLOTYED TUBE SAMPLE R C  &OCKX CORE Cs H SWELLING INDEX
B S BLOCK SAMPLE P H TW ADVANCED HYCRAULICALLY Cy 1 RATE Of SECOMDARY CONSOLIDATION
€3 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH
) T, : TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Y, kea PORE WATER PRESSURE To kpa EFFECTIVE OVERBURDEN PRESSURE
' i PORE PRESSURE RATIO i o kea PRECONSOLIDATION PRESSURE
o kpa TOTAL MORMAL STRESS 7 kra SHEAR STRENGTH
- kPa EFFECTIVE NORMAL STRESS < kPa EFFECTIVE COHESION iINTERCEPT
T k?a  SHEAR STRESS -y =®  EFFECTIVE ANGLE OF INTERNAL FRICTION
9 .9.0, kba PRINCIPAL STRESSES y kea APPARENT COHESION INTERCEPT
€ % LIMEAR STRAIN by -* APPAREMT ANGLE CF {NTERNAL FRICTION
€ .5, .6 % PRINCIPAL STRAINS - T kPa RESIDUAL SHEAR SYRENGTH
£ kea MODULUS OF LINEAR DEFORMATION T, kpa REMOULDED SHEAR STRENGTH
G kP MODULUS OF SHEAR DEFCRMATION 5, ¥ SENSITIVITY = %’_
& H COEFFICIEMT OF FRICTIGN i
PHYSICAL PROPERTIES QF 501t ’

A kg:’rr? DENSITY GF SOLID PARTICLES e 1%  VOIB RATIO 2rin 1 % VOID RATIO N DENSEST STATE
Ys kN/m®  UNIT WEIGHT OF SOLID PARTICLES n P& POROSITY iy ! DENSITY INDEX = Zmax: : :
2, kgfma DENSITY OF WAIER w L% WATER CONTENT o mm  GRAIN DIAMETER mox T mmin
?w kN/m® UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION D, mm 0 PERCENT - DIAMETER
P kg/m® DENSITY OF souL W, % LEQUID LimaT ¢y ! UNIFORMITY COEFEICIENT
Y /T UNIT WEIGHT OF salL w, % PLASTIC LIMIT h m HYDRAULIC MEAD OR POTENTIAL
%’ kgfsz? DENSITY OF DRY SOIL ws % SHRINKAGE iimIT g m®/s  RATE OF OISCHARGE
Y, kN/m’ UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX = % - W, v m/s  DISCHARGE VELOCITY
Bor  kg/m’ OENSITY OF SATURATED 504 ; b LIQUIDITY INDEX « m® i t HYDRAULIC GRADIENT
Yeor KN/m® UNIT WEIGHT OF SATURATED SOI ' . ;?w - k mfs  HYDRAULIC CONDUCTIVITY
P’ Kkg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY inNDEx: — j  kn/m® SEEPAGE FORCE
YT OkN/m UGN WEIGHT OF SUBMERGED SOIL e L% YOID RATIC IM LOOSEST STATE
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METRIC

o - -
§ £ g
2 3
? +
= ~
f ¢ |
PROPOSED
FOOTINGS
C
b L SAND
P toose ta Compact
2‘0,503-‘%&;:‘35‘“ COBBIES &
g GO DERS
GNEISS
BEDROCK
1718 o
SECTION
SCALE
Sm ¢ Sm
o= ==
176 i 176
PROPOSED GRADE v
174 : ] 174
I
7z = BYERS CREER wil77o707, 7 00 Bl - 72
170 K0 i -‘—Ea:.”. ; VIO T Y PSAND, wiTH GRAVEL 170
RS i SR ) IF1RY?
o8 SAND- "} o2 <4 | ORGANIC Sitt vy teose to Compact 68
Very looie fo ool L0 S L, SAND, Wit GRaveL &2 Eebisies & souioers it
166 oo T Comp S W i 166
5“"‘0'3;-;:‘1:” GRavELL30 - A GNEISS+BEDROCK I
164 TS T TECULDERS | 164
62 k! | CFRACTURED 162
GNEISS BEDROCK | | v _
60 i 160
wx [~ |
158 — 83 3 i C 158
+ * > 4E *
3 3 3 3
156 : £ o = 156
G PROFILE HWY 62 LINE'C i
_ SCALE !
Sm s} Sm
[ —
-@? A _‘_2 _@_23 _§6 _@3& ‘3 _@_3 B _@3 C
176 176 76 ' be 176
HWY 62
174 HWY §2 174 174 LENE T 174
ORGANIC [SHLT LINE T ) ; !
72 P Vareks coeen b 1702 172 172 — 172
\.Qg NH?Z? PF&F _ ! M BYERS CREEX Wi 1702
170 - < g d W g = vo  me———=mmomomos S A R e A RS 170
R %o ol B s et < b cabeel[ 1¥ery Looser™ -
168 e 7 RECE i 168 168 P b to Comp o 27 S - 168
A win oraved 1 T 08 AL B e T o 2 1L ’
loo -% dfnampgct IO < T ([ 166 s BT S HRIER B .
il 3 oo man, f I es TS Tiee - COBBLES & P i T 0s
164 spjcogstes £ souididl o o 164 CULLERS  GNEILS REFUSAL SEEuUsAL 164
e REFUSAL 23 erraca BEDROCK
BEF REFUSAL ¥
182 s i 162 162 - 162
FRACTURED l ]GNE}SS BEDROCK
160 140 160 - 160
B-B SECTIONS A-A
SCALE
Sen a3 Sm

REF No E-5783-1;

s o9

CONT No
WP No 69-78-02

BYERS CREEK BRIDGE
{82.3 km Northwest of Hwys 63 & 512}
BORE HOLE (CCATIONS & 5011 STRATA

ROUND L[AKF

‘\f

Twe -cs:/*n.snrv I
o °

KEY PLAN

k\;—; w 0.5 O
e

LEGEND

"‘ Bore Heie
‘$‘ o Cone P

& Bors Hole & Cone

“;r Wi of time of investigation
1979 03 22

<¢- Auger Hole

-@— Probe Hole [dug by hond)

Taat {Cone)

N Blows/O-3m (Std PenTesr, 475 F/blow]
CONE Blows/0.3m [60° Cane, £75 [/ blew}

No |ELEVATION| STATION QFFSET
1 | 1706 24+942.0 €
2 | 1ro.z 24+93¢.2 g
24} 170.3 250937.5 | SOm AT
28 | 170-2 24+935.0 | 49m /T
3 | o 24+917.¢ §
3| 170.9 2449187 1 Sim AT
1w | 170.9 24+913.5 | 43m RY
3C| 170-2 | 24+912.0 | 10.6m RT
&4 172 24+915.0 | Sim 17
5| Z4+ 9478 g
8 | 170.5 | 24+933.9 | 94w %
7 L 707 | 24e9s8.2 | Sdm AT
=NOTZ=

The broedories betwesn soil siroia have bess estoblished
ooy ot Bors Hole locotions. Between Hore Holus the
boundoriss Gre saumad From geclogicol svdence.

L

z

2

&

>

H

DATE | 8Y DESCRIPTION

Geocres Ne JIF -94

HWY Mo 62 Lit4E L st 10

SUBM'D EE [OHECKES - _TCATE 1977 0% GF

5i7¢ 79-43

DRaans ST CHECKED S0

Dwo SHTROT-A
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

¥ A
Sensitivity SgS (%) STRAIN AT FAILURE

RECORD OF BOREHOLE No 3 METRIC
w e 69-73-02 LOCATION Sta. 244917.0; € Hey. 62 Line 'C' ORIGINATED gy __BL /
DIST_.~ 18 wwy_ 62 Line 'C' gopenore type_ 82.55 om Hollow Stem Augers COMPILED BY  BL
pATUM __ Ceodetic DATE 1979 03 21 CHECKED BY ﬁ
w -JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % [Rilistance rior rsric NATURRL =
g4Z o4 L}Mi! s tihid tlrgslgiro ':-0 REMARKS
- 20| & 20 40 40 80 100 conTent z=
O e &4 = s i £ iy 1 W i W, fros &
2luwl 5 iny Z _ p L 3; .
ELEY DESCRIPTION 2| &| 2|25 | & [sHear stRenGTH — GRAIN SIZE
DEPTH 2|51 F | 51886 § [ounconmNes  + FiEto vane reR . y |DISTRIBUTION
E1Z2] 7 |5 [EY] & {equick TRIAKAL  x a8 vane |WATER CONTENT (%) (%)
170.9] Ground Level W - w - GR SA St Ci
0.0| Well Graded Sand =~ | .~ y
With Gravel K = 170
Very Loose to . LI ss 2
Compact -
¥ PN TR EY) 168 33 50 (17)
166.71 Cobbles and Boulders QZ} 3 1| RC 0067 6D 3072
4.2} Gneiss Bedrock, Hard ¥ 166 :
Moderately Sound 4 | RC Rec RQD 70%
165.11 Steeply Fractured 1007
5.8f End of Borehole
RECORD OF AUGER HOLE No 3A METRIC
WP 69-78-02 LOCATION Sta. 244918.2 ofs 5.1 m Lt. ¢ Hwy. 62 Line 'C' ORIGINATED gy  BL
DIST__ 10 wwy_ 62 Line 'C' goReHOLE Type _ Straight Augered Hole COMPILED Y _ BL
DATUM __ Geodetic DATE 1979 03 20 CHECKED BY .
. w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 | 4 | R SONE NATURAL -
£2| 3 rawe MR wwel 2L pemarcs
5 w 120] 2 20 40 60 80 100 comreny HWIT LS Y A
Slgl . |8]os] SO w w3
ELEY DESCRIPTION |2 g 2|22| & [snear stRenGTH A S GRAIN SIZE
BEPTH w131 Z | 31386 § Jounconmmed  + Fiep vane . y [DISTRIBUTION
E z 5 | &9 | & o ouck TraxiaL  x 1as vane |WATER CONTENT (%) (%]
170.9 Ground Level w - ui GR SA S1 CL
0.0} Sand With Cobbles * o B2
and Boulders (;.a == 170
{Inferred) P
u'o.
s
167.7 &, 168
3.2} End of Avger Hole
Refusal to Augering
+3, %3 Numbers refer to 20
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HIGHWAY ENG!N?ERiNG DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS

SECTION

RECORD OF AUGER HOLE No 3B

METRIC

WP 69-78-07 LOCATION __ Sta. 24+913.5 o/s 4.8 m Rt. £ Hwy. 62 Line 'C' ORIGINATED By BL
DisT_ 10  Hwy_52 Line 'C' gOREHOLE TYPE __Straight Augered Hole COMPILED BY __BL "~
DATUM ___Geodetic DATE 1973 03 20 CHECKED BY :@Z
SOIL PROFILE SAMPLES o w  {OYNAMIC CONE PENETRATION ; . N
EE 3’ RESISTANCE PLOT z\_ mg,c :%jg;;;z tifilru :@ - REMARKS
- wSC| @9 26 40 60 80 100 CONTENT zz &
’ 28l w| 5|2k 3 RENGT W,_»_._o___,.qp o M2 | G size
ELEY DESCRIPTION 1ol e | 2 82| 2 [PHEAR STRENGTH DrSTRIBUTION
DEPTH - > Gt 5 |ounconrmneD + FIELD VANE .
& z| © 5 %U o le ouick TriaxiAL  x LaB vang |WATER CONTENT (%] Y (%)
170.9! Ground Level A : i ' GR SA St CL
0.0} Sand, Some Cobbles | .o X
and Boulders ? . = 170
-3
{Inferred) o "
.'Q 168
165.6 % 166
5.3] End of Auger Hole
Refusal to Augering
L L T _ -
RECORD OF AUGER HOLE No 3C METRIC
WP 69-78-02 LOCATION Sta. 244912.0 ofs 10.6 m Rt, ¢ Hwy. 62 Line 'C’ ORIGINATED BY __RL
DIST /16 Hwy 62 Line 'C'  geopriimie TypE Straight Augered Hole COMPILED BY BL
DATUM __Geodetic DATE 1979 03 20 CHECKED BY .
SO PROFILE SAMPLES o w [EYNAMIC COME PENETRATION -
“;‘“é’ g RESISTANCE PLOT pasric SATUMAL e L T REMARKS
e w |20 @4 20 40 60 80 100 [T cowtent Lt} SO
9 5 u:i OE > L ) ) L i Wp W Wy 3§ &
ELEV DESCRIPTION o g g_" .<; 2% 9 SHEAR STREMGTH [ ¢ D%RIIEE;E ‘!S’E(ZDE
& 5 =a . ISTRIBUTION
5135|2138 % |sucowms 1 rme e e comrenra] 7 T
170.2] Cround Level {Creak Bct'f_bn} - ¥ & GR SA St CL
0.0| Sand, Some Cabbles | =170
and Boulders o °
.Q.
(Inferred) Lo
" 168
.8 166
I3
165.0 0
5.2| End of Auger Hole
Refusal to Augering

+3‘ x5 ; Mumbers refer to

20
Sensitivity

15 45 ["%}STRAIN AT FAILURE
10
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

. RECORD OF BOREHOLE No 4 METRIC

Ol EXPLORATION -

.

OFFICE REPORT ON 5

o3

1

%3 : Numbers refer to
Sensitivity

1545 (%) STRAIN AT FAILURE
¢

we 69-78-02 LOCATION Sta. 244915.0 ofs 5.1 m Lt. £ Huy. 62 Line ‘Cf ORIGINATED 8Y _BL
10 62 Line 'C' 2.55 m % BI,
DIST HwY ne BOREHOLE TYPE __82.55 mn Hollow Stem Augers COMPILED BY BL
DATUM Geodatic DATE 1979 03 22 CHECKED BY ___( E_f S
o TOVHAMIC CONE PENETRATION )
SQOit PROFILE SAMPLES g““ 2 |resistance piov pasric  NATURAL e
- MOISTYRE  UQUID | REMARKS
< s UMIT  canteny timt [ =0
S w 120 “© 0 4D 60 8G 100 z =
Ofe wr = z L L L i L Wp W Wy o &
ELEY RIPTION Ela] w2198 ] § [sHEAR STRENGTH (AN ——— 2 | GraiN SIZE
DEPTH DESCRIPTION 13128 g% g |0 UNCONFINED 4 FIELO VANE| oo conrenn o y . |PISTRIBUTION
E z 5 59 § & GUICK TRIAXIAL X (AB VANE (%} (%)
171.2; Ground Level id i u : GR SA SI CL
0.0} Well Graded Sand . "
Loose to Compact ..
P i sslas T | e
168.2! Cobbles and Boulders 2T S5 2074018 g 1% 55 (26)
3.0} Guneiss Bedrock 168
3 RC | Rec - HQD 977
Hard and Sound 106%
4 RC | R
s 007 166 RQD 100%
6.1] End of Borehole
20
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+3. %5 . Numbers refer to
Sensitivity

L3

155 {%)STRAIN AT FAILURE
10

Ortano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF PROBE HOLE No 5 METRIC
WP 69-78-02 LOCATION Sta, 254+947.8; £ Huwy. 62 Line cT ORIGINATED By  BL
DiST__ 10 wvyy_62 Line 'C' poReWOLE Type __ Hand Dug Pit compiep gy BL
DA;EUM CGeodetic DATE 1979 03 22 CHECKED 3\(_@2_
SOIL PROFILE SAMPLES & [re] DYNAMIC CONE PENETRATION _
gg S* RESISTANCE PLOT pastic Pl tovo | o T REMARKS
b w30} @ 20 40 &0 80 100 CONTENY z= s
a = [ = z E § L 1 1 W W W 3“32
ELEV . Ela| w1 2128 | & [sHEAR STRENGTH A S——— GRAIN SIZE
DEPTH DESCRIPTION 15121 S 8% % o unconmnep * FIEWD VAN | ren content ()] ¥ QiSTRiguTiON
g 2 5 | &9 1 & [eouck traxar  x LA vane . (%)
171.1! Ground Level i i & ; GR 5A SI (1
LiU.dF Topsoil * 171
0.3] Fine Sand
701 L
1.0} End of Hole
RECORD OF PROBE HOLE No & METRIC
wPp_ 69-78-02 LOCATION Sta, 24+933.9 ofs 9.} m Rt, ¢ Hwy, 62 Line 'C' ORIGINATED BY _BL
Dist 10 Hwy_62 Line 'C' BOREWOLE TYPE Hand Dug Pit COMPILED BY __ BL,
DATUM Geodetic DATE 1979 03 22 CHECKED BY =~
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 3 |Resistance flor T B ‘
<2 3 M DoUTURE eir ] SO REMARKS
[ CONTENT
= n 130 20 .40 &0 80 100 z = A
O« i - z i i L ! L Wp w W oW
ELEV Elai w2128 & [SHEAR STRENGTH AR F | GrAIN SIZE
DEPTH DESCRIPTION N EI 85 % ]o unconfneD *HEWD VANEL o CONTENT (% y E::%S?R@unog\:
é z 5 &Y é o QUICK TRIAXIAL X LAB vang |V (%) (%}
20,51 Sround Level b - Y L GR SA 51 CL
0,0} Organic Silt j,l: =
1589.8 179
169,57 Sand P
1.9] End of Hole
RECORD OF PROBE HOLE No 7 METRIC
WP £9-78-02 LOCATION Sta. 244944.2 ofs 5.4 m Rt ¢ Wey. 62 Line 'C’ ORIGINATED BY _BL
DIST 10 _hHwy_62 Line "C' ROREHOLE TYPE___ Hend Dug Pit COMPILED BY __ BL
DATUM Geodetic DATE 1973 03 22 CHECKED BY fEE .
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & | 4 KR NSy ST R
<Z b LT e iu\xr ey REMARKS
wy COMNTENT
= w | 20 20 40 40 80 100 z=
O« 1721 2 N i we W ow | 5% &
ELEV or Elal w1 2128 & [SHEAR STRENGTH ey 2 | crain S1ZE
DEPTH OESCRIPTION - I 85 L 10 UNCONFINED +FIED VANES Lo o e y |DISTRIBUTION
S|z 5 [EY 1 @ |eauck TRIAGAL X L1AB vANE ONTENT (%} {%)
170.7] CGround Level v - wi GR S& S1 CL
0.0; Organic §ilt :Hv
169.9 o
TR T gang i "!—;- 170
/1.9 End of Hole
20




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

t

SAND GRAVEL
CLAY & SiT Fine | Medium | Coorse Fine [ Course
GRAIN SIZE N MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
[ 2 3 45 10 20 30 4050  7s5pm 15Qum 300um 600um 1, 18 mm 2.36mm 9.5mm 19.0 mm 37.5mm  63.0mm

100 T 53m 106um 250um  425um 850 um 2.00mm 4.75mm 2.20m | 265mm | 500w 750mm

90 10

80 20

70 30
9 60 40%
4 2
3 -

50 50
z LEGEND g
g BH [SAMPLE SYMBOL =
& 40 I , 3 &0 o

20 // 70

/

20 /) 80

10 ! 20

0 _ : _ _l1oo

' 2 3 45 10 20 30 40 270 200 40 100 6050 40 30 20 16 108 4 ' Y 1V g2l 3
MINISTRY SIEVE DESIGNATION (Imperial)
@ e ion and GRAIN SIZE DISTRIBUTION FIG No |
Communications - WP 69-78-02
Ontario UNIFORM FINE SAND




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
: SAND GRAVEL
CLAY & SILT Fine | Medium [ Coarse Fine | Course
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 45 10 20 30 40350 75um 50pm 300um 400um L1IBmm  2.36mm 9.5mm 19.0 mm 37.5mm  41.0mm
P 53um 106um 2504im 425 pm 850 um 2.00mm 4.75mm 13.20m | 265mm | 500mm 75.0mm
100 T Q
90 / (o
80 20
70 30
€0 400
0 z
2 <
3 o
50 50
3 LEGEND E
& BH |SAMPLE SYMBOL &
& 40 60 &
e
30 A 70
NY
10
%v
20 g 8O
<
10 50
0 100
' 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 W W R vl
MINISTRY SIEVE DESIGNATION (Imperiol)
@ o on and GRAIN SIZE DISTRIBUTION FIG No 2
Communications WP 69-78-02
Ontario WELL GRADED SAND, wiTH GRAVEL
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