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EXPLANATION OF TERMS. USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST ($PT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3mINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS QOF 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 POINT { Simm O.0. 40° CONE ANGLE ) DRIVEN BY 475 §
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1§ MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND. '

SOILS ARE DESCHIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

|7 ey tkPa) 0-12

12 -25 25 - 50 50 « 100 100 - 200 >200

VERY SOFT

SOFT FIRM « STIEF VERY STIFF HARD

55: COMESIONLESS SOILS ARE DESCRIBED ON

THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

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

510 10« 30 30 - 50 > 50

VERY (OOSE

LOOSE COMPALT DENSE  IVERY DENSE

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

F
I

LOINTIN

VERY: S5UM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF TME‘TOYAL LENGTH OF THE CORING RUN,

SUM OF THOSE {NTACT 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, 15+

i kRaD (%) 0 -25

25- 50 50 « 75 75 - 90 %0 - 100

VERY POOR

POOR AR GOo0 EXCELLENT

G AND BEDDING

SPACING 50mm

30 -« 300mmi 0.3m ~ Im Tm - 3m »3m

JOINTING VERY CLOSE |-

CLOSE | MOD, CIOSE|  WIDE VERY WIDE

BEDDING VERY THIN

THIN MEDIUM THICK VERY THICKY

ABBREV!AT! ONS_AND SYMBOLS

FIELD SAMPLING

-MECHANICAL PROPERTIES OF sOIL

5§ SPUY SPOON TP THINWALL PISTON m, . kea"! COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE 0% USTERBERG SAMPLE Ce 1 COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R C ROCK CORE Cy 1 SWELLING INDEX
B S BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY _ ey mlls  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H n DRAINAGE PATH
1, 1 TIME FACTOR
STRESS AND STRAIN U’ %  DEGREE OF CONSOLIDATION
Uy kPa  PORE WATER PRESSURE #yo  kPa  EFFECTIVE OVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO o kPo  PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS T, kpa SHEAR STRENGTH
o' kpa EFFECTIVE NORMAL 5TRESS ¢’ kPa  EFFECTIVE COMESION INTERCEPT
T kPor SHEAR STRESS / -0 EFFECTIVE ANGLE OF INTERNAL FRICTION
o 2.0, kP PRINCIPAL STRESSES <, kPa  APPARENT COHESION INTERCEPT
¢ % LINEAR STRAIN . Py «®  APPARENT ANGLE OF INTERNAL FRICTION
€ .6, % PRINCIPAL STRAINS 7 kPo  RESIDUAL SHEAR STRENGTM
3 kfa  MODULUS OF LINEAR DEFORMATION t, kP REMOULDED SHEAR STRENGTH
G kb MODULUS OF SHEAR DEFORMATION 5' C SENSITIVITY + .;.‘.-!.,‘
~ 1 COEFEICIENT OF FRICTION !
© PHYSICAL PROPERTIES OF SOIL
A kg/m® DENSITY OF SOLID PARTICLES [ 1,%  VOID RATIO LI 1,%  VOID RATIO IN DENSEST STATE
Y kN/mZ UNIT WEIGHT OF SOLID PARTICLES n 1,%  POROSITY lp DENSITY INDEX ,;%
B, ko/m® DENSITY OF WATER w L% WATER CONTENT D mm  GRAIN DIAMETER
Y, kN/m' UNIT WEIGHT OF WATER LT DEGREE OF SATURATION D, mm n PERCENT « DIAMETER
P kg/m® DENSITY OF SOIL wo % uGWID LM ¢y ! UNIFORMITY COEFFICIENT
Y kN/md UNIT WEIGHT OF 501 oW % PLASTIC LimiY h m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY SOIL Cwg % SHRINKAGE LiMIT ’ q  ms _RATE OF DISCHARGE
7& kN/m® UNIT WEIGHT OF DRY SOIL : s % PLASTICITY INDEX = W - Wp v m/s  DISCHARGE VELOCITY
Boi kg/m® DENSITY OF SATURATED sOR ) } LOUIDHTY INDEX » “"" i i HYDRAULIC: GRADIENT
Yigr  KN/M® UNIT WEIGHT OF SATURATED SOIL L k mls  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: l'|,, j  lowm® seerace FoRCE
' RN/M® UNIT WEIGHT OF SUBMERGED SOIL e 1,%  VOID RATIO IN LOOSEST STATE



FOUNDATION INVESTIGATION REPORT
For
W.P., 24-82-01, Site 47-9
Blanche River Bridge at Kenogami

Hwy- 11, District l4, New Liskeard

INTRODUCTION:

This report summarizes the results of the foundation imvestigation

required for the proposed bridge replacement at this site.

The fieldwork was conducted during the period from 82 06 02 - 13 utiliz-
ing a modified diamond drill equipped with BW casing, and AX and BX core

barrels.

This work consisted of 7 sampled boreholes/dynamic core penetration
tests, plus an additional 6 dynamic cone penetration tests. Bedrock was
cored at all 7 borehole locations.

SITE DESCRIPTION

_The site is located on the Hwy. 1l crossing of the Blanche River at

Kenogami (Grenfell Twp., District of Timiskaming).

Physiographically, the site lies in the Canadian Shield. The relatively

shallow bedrock is covered by fluvial deposits.

SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets (Appendix) illustrate the conditions at the
borehole locations., The locations and elevations of the boreholes, and
stratigraphical profiles based on the borehole data are shown on Drawing

No. 2 of the contract drawings.

At the borehole locations, the overburden thickness ranges from 1.7 to
5.5 m. The overburden generally consists of silty sand to silt containing
occasional silty clay. Occasional boulders were encountered across the

site, generally near the bedrock.



Silty Sand to Silt

In general the overburden consists of silty sand to silt, containing
occasional silty clay, gravel and boulders and traces of organics. The

denseness of this material ranges from very loose to very dense.

8ilt to 8ilty Clay

At the northeast portion of the site (BH No. 6), the overburden consists
of very soft to firm silt to silty clay, containing organics near the

surface.

Bedrock

The bedrock is metasedimentary - fragments of igneous/metamorphic rock in

a matrix of slate-like material.

DA Qs

D. H, Dundas, P. Eng.
Foundations Engineer

K. 4, Aoty

K. G. Selby, P. Eng.
Chief Foundations Engineer
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OFFICE REPORT ON SOItL EXPLORATION

Miriigtry of
@ Transportation and
Commuricaniang

Onitare
i
RECORD OF BOREHOLE No 1 METRIC 6
wp  24-82-02 LOCATION __St8. 10 + 110.9 7.2 m Rt. §M~ 1} ORIGINATED B¢ _D+D.
pisT. L4 wwy. 11 BOREHOLE Type ¥ Casing, BX Core Barrel COMPILED BY _ D:D:
DATUM Geodetic DATE 52 06 0z _ CHECKED BY . DD/
o W JOYNAMIC CONE PEMETRATION !
SOIL PROFILE SAMPLES gg g RESISTANCE  PLOY name o uaus ug REMARKS
. CONTENT A
e o @ W 40 &0 80 100 F-4 &
Qe s A A k A W w wil >
LEy BESCRIPTION |8 w2185 & [mean staenotn | ' | 3 Saam size
= x o
DEPTH b = g O UNCONFINED + HELD VANE r
4 E 2 I g g o GUICK TRIAXIAL % LAB vAng |WATER CONTENT %) (%)
303,7| Water Surface A F @ GR SA $i GL
— " —_— —
0.0] Water - -
301.9| River Bottom - 303 fooset
1.8 Silty Sand to Siltk } i ssl 2
Very loosa to very
denae - - e 'ri, ; %Cg::%
oce, gravel and ore
2¢5.5| boulders iR 00
1.7 RedroeK 4] R |81
298.4 | Sound metasedimentary
5.1] End of Borehole

trace organies

* pee. Silty Clay,

+3, x5 ; Numbers refer ro '
Sensitivity

0
15 415 {%) STRAIN AT FALURE
10




OFFICE REPORY ON SOIL EXPLORATION

Minimtry st
@ Trafisportation snd
Cummumcations

Ordting
RECORD OF BOREMOLE No 2 METRIC 7.
WP 24-82-02 LOCATION __ Sta, 10 + 117.0 10,4 m Rt. @ Hwy, 31 ORIGINATED gy 2C
DIST .14 piwy Al BOREWOLE Typg  Pynamic Cone Penetration Test COMPILED 8y _ DD
oo
DATUM ___ Gecdetic DATE . B2 06 63 CHECKED 8Y ¥ )
DYNAMIC CONE PENETRATION '
SOIL PROFILE SAMPLES ;ﬁ_.é, 3 RESISTANCE PLOT murie S50 vove| % | pemans
5la| |z |38 s 4 ep wp v [\LM Eowmr MR 28 T
Y DESCRIPTION €18 w!| 2198 8 [shear staencmw et % | Grav SIZE
DEPTH 151513 g |0 UNCONPNED  » FIELD vang y |DISTRIBUTION
g1z 2 |89 | @ |ocuokruaxiar  x 1o vane |WATER CONTENT (] (%)
303, 7| Water Surface “ w GR SA St €L
0.0 ater i " p— -
301.6| River Bottom T . 302 "
T STSERETS SR
8ilt, oee. Silty Cla
Trace Organics
ote. gravel and 360 _“
299, 3| boulders '\“‘
4.4| Probable Bsdrock ] '

End of Cdne Test

_.,:l‘ ,‘5'; Numbers rafer 10
Sansitivity

20
18 .'4;5 {%) STRAIN AT FAILURE



OFFICE REPORT ON SCIL EXPLORATION

@t

Ministry ot
@ Transporgtion ang
Commumtationy
Ortane

w P

24-82-02

pist

A HWY il

RECORD OF BOREMOLE No 3

LOCATION Sta. 10 + 100.8

9.8 m ke, g Hwy. 11

BOREHOLE TYPE __BW Caging, BX Cors Barrel

METRIC 8

ORIGINATED By XC
COMPILED BY DD

End of Borehola

pATUM . Secdetic DATE 82 06 03 CHECKED &Y .00 7
™ wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By | % [Reslstance hor T
‘ & b Ly POUTRE et | B REMARKS
5w 0 $0 20 4p 60 80 o [ CCERT ‘“', z2 2
= ’ A =
ELEV DESCRIPTION SRR 8 [sHEAR STRENGTR et | % | GRAIN S1ZE
DEPTH IR B8 | T |0 UNCONFINED  » FIELD VANE . y |DISTRIBUTION
a1z 5 [EY | & |eouck reaxiat  x 1ap vang |WATER CONTENT (%) {%)
303.7] Water Surface : s w GR SA Si CL
Water -
302.6{ River Bottom . )
1.1} 8ilty Sand to Silt fh.Al g8 63 37575 1
oee. Silty Clay ]'* 302 \
oec. Gravel and 1. K
boulders . ,!'
very loose to very 4~ 7
donse AME 300 L
298.1 '
4.6 Bedrock -
2l e | 80w
gound metasedimentary 298
297.1 3| re joos
et

+3, 45 ;. Numbers refer 1o
Sensitivity

20
15 &5 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOH EXPLORATION

Minittry ot .
Teanyportation and
Commumications

Ontane

RECORD OF BOREHOLE No 4

METRIC

WP 24=82+02 LOCATION Sta. 10 + 126.2 6.6 m Rt # Hwy, 11 ORIGINATED BY Db
pisT 24 Wwy__ M BOREHOLE rypg PV Casing, BX and AX Cora Barrels compnep By o0
£} n "'n
paTuM __ Geodatic DATE 82 06 03-04 CHECKED BY 0 -
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &% % |resistance piot NATURAL e
= by HASTIC  poisToRe  LIGUID | 4 & REMARKS
o o §% A 20 40 60 80 100 |"WT  cowrwr umT | SO .
Sle| 18|28 & brwinms2 20 20 0wy w  w| 3®
ELEV DESCRIPTION gl w!2]|26| & [sHear strencrA G | F | GRAIN SIZE
DEPTH w S| Z | 2188 | 5 |ounconmnen  + Fied vane warer content il 7 DISTRIBUTION
é z y | &Y & |eouck TRIAXIAL  x LAB VANE CONTENT (%) (%)
303,7| Water Surfase (] £ b 40 80 120 GR SA SI CL)
0.0| Water M
302,2| Rivar Buttom e
ISTSIreY Sad e ST (T s T o 302
oce. Silty Clay, Trace { T
Organies, oce. Gravel| j
and boulders 1 2| 88 | 12 e ° 1727 1
300.0 vary_lwse to compact |l'f 4 RC |50% 300 - .
3.7 Bedrock
. - 4| Rre {1004
Sound metagedimentary
208, 3
5.4 End of Borehole

+3, &5 Numbers refer to
Sensitivity

20
15 05 (%) STRAIN AT FAILURE
0



OFFICE REPCORT ON SOiIL EXPLORATION

Minikiry of
@ Trangpottahon and
Communications

Ontano
RECORD OF BOREHOLE No 5 METRIC 10
wp  24-62-02 LoCATION __ Stas 10 + 1342 6.8 m Re. ¢ Bwy. 11 ORIGINATED Y 20
pist 14 Hwy b BOREHOLE Typg  Dynamic Cone Penetration Test COMPILED 8y DB
pATUM __ Geodetic DATE 82 06 04 cHeckep ey .08 0
SOIL PROFILE SAMPLES | & | W |DINAMIC CONE PENETRATION NatuAL -
gg g |TESSTANCE POT 2 | Motiwite voue| o F | pemanxs
Bl R .20 0 8 %0 fwe w w | 5 &
ity CPTION il w|2128| & [sHear stREnGTH et | 3| GRAIN S12E
Djﬁ-f_p Vi DESCRIPTIO 122 gg g [0 UNCONRINED v HEWD VANE| ieo ool Y DISTRIBUTION
gz 5 | ®Y | & |eouck TRAXAL x"LAB VANE WATE (%) %)
303.7| Water Surface 7 ¥ i GR SA 81 CL
0.0 YRteT e
302.9! River Bottom Iy
0.8} probable Siity Sand
to silt 302 -
Oce. 8ilty Clay, Trace
Organi es
Oee. Gravel and - 360 <
Boulders
298, 8
4.9 | Probable Bedrock
BEnd of Cohe Test -
1Y

+3, x5 ; Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
0



OFFICE REPORT ON 35OiL EXPLORATION

Mimatry o1
@' Transportanon and
Communications.

Ontare -
RECORD OF BOREHOLE No 6 METRIC "
Wb 26-82-02 LOCATION _.§tan 10 & 167,4 15,0 0 Re. # Huy, 11 ORIGINATED gy DD
oist__ 14 mwy_ 1 BOREHOLE TYPE _ BW Casing, AX Core Barrel COMPILED BY _np
DATUM __Ceodetde DATE 82 06 04 CHECKED BY _on. o
PROFI AMP o W JOVNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 8., g |ResisTANCE PiOT masrc S8 e | - E | pemarks
= NEFR 20 40 60 80 1o [T contenr wmit| SO
9 o Wi DE 2 | i 1 1 wp w W, oW &
L&V or il w! 298| & |SHEAR STRENGTH M - 2 | GRAIN SIZE
DEPTH DESCRIPTION 2lEL T | £ 186 T [ounconmmned 4 FIELD vane roml Y |DISTRIBUTION
£z 5 | &0 | & .|eouck rraxal  x 1as vane WATER CONTENT (%) {%]
303.7|Water Surface - 5 £ @ 40 80 120 GR SA §1 <L
3031 | River Botrom oo |- '
0.6] 1]88 3 0 358605
302
with organics
511ty Clay to Clay 7158 5
541t to Siity Clay 300 .
Very soft to firm 5188 3 L 0 0 %6
258.5
5.2{Bedrock " 298
d
207.1 Sound metasedlmentary s lre | 9sy
6.6{Ead of Borehole -

+3, x% : Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FARLURE
10




PR ST—

OFFICE REPORT ON SOIL EXPLORATION

Ontart

Mirustry o
Transportation sng
Communicatons

RECORD OF BOREHOLE No 7

METRIC

12

tnd of Borehole

w P 24~B2w02 LOCATION __ Sta, 10 + 150.4 16.6 m Le, £ Hoy, 11 ORIGINATED BY EC
pist___ 14 Mwy_ 11 BOREMOLE TYPE _Dynamic Cone Pemetration Test COMPILED  BY ff :
DATUM Geodetic DATE 82 06 07 CHECKED By DD
(L PROFILE SAMPLES | ® w [DYNAMIC CONE PENETRATION -
SOU PROFIL ‘_u_f%, g RESISTANCE PLOT Z:;‘,Y,,c 'mgm( ous ’-:txg REMARKS
» w | 28| @ 20 40 60 &0 100 CORTENT z2 .
O« W = = ] f ] s 1 -Wp w WL ;3;
ELEY DESCRIPTION =gy 2 2% Q [SHEAR STRENGTH OTRIBUTION
DEPTH EIN-AE S lo unconmmep  + FiEWD vane wl r
E: L gu & e quick TriaiaL  x Lag vane | WATER CONTENT (%) {%)
303, 7 |Water Surface 5 # & GR 5A 51 CL
3Q03‘°] River Bateom “Per -
0.6
Probable $1lt to Silty l
Clay 302
Oce. organics
Oce. Gravel and y
Boulders 300 P
297.6 298 —
6.1 {Probable Bedrock

.3

+

%5« Numbers refer to
Sensitivity

20 .
154-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOR EXPLORATION

Munistry of

Transportathon ang

Communications
On,

Ll

RECORD OF BOREHOLE No 8

METRIC 13

WP 26w82-02 LOCATION _Sta, 10 + 133.6 6.8 m Lt, ¢ Hwy. 11 ORIGINATED BY FC
pisT L4 HWY 11 BOREHOLE TYPE _BW Casing, BX Core Barrel COMPILED BY_ DD .
[
DATUM ___Geodetie DATE 8206 07-13 CHECKED Y _nn U
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
gg I RESISTANCE PLOT mastic NATKAL uaue mi‘é REMARKS
e w B0 » 20 40 &0 80 100 CONTENT zZ= &
Q= i = o i L ! H 1 Wp w W, | oW
ELEY DESCRIPTION = § £ 3|25 & |near steencty > D{l;smlg ?:éfu
DEPTH ~1El ] 3 5 % lo UNCONFINED  + FIBLD VANE y 18U
g£lz 3 gu Z |eouck TRAXAL  x 1aB vane |WATER CONTENT (%) (%)
303, 7{Water Surface % E o . 40 80 120 GR 5A 51 CL
Vaild pum——
Water -
302,8 i River Bottom -
0.9 'l
51lty Sand to 5ilt l [ 102
Oece. Silty Clay g -
Trace organlcs I
Oce, Gravel and '
Boulders II 300 =g
* " " T ’0
L Laiss |40
Very loose to very . J.
dense
297.9 i 298
5.8 |Bedrock 2 |RC | 90X
Sound metasedimentary

7.8 [End of Borshole

+3. x5 . Numbers rafer to
Saensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mumnirtry af
@ Tegnaportanon ang
o Commuruatuns

ar

RECORD OF BOREHOLE No 9

METRIC

14

WP 24u82-02 LOCATION Sta. 10 + 126,72 7.8 m L, £ Hwy, 11 ORIGINATED BY FC
pist 14 wwy_ 13 BOREHOLE Typg  Dyvamic Cone Penetration Test COMPILED BY DD
Geodet : ,
parum _ Seodetic DATE 82 05 13 CHECKED 8Y D2 /7
i ] DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES |65, | % |Resisrance ot naime Mo
e oy gcz) b 20 40 0 8p 1go  |UMT contewr | O REMARKS
Qe Liasl 2z PRI t— Wp W W O% &
ELEV DESCRIPTION 1Bl | 2|22 § [SHEAR STRENGTH oy % | GRAIN SIZE
DEPTH 5 Sl 2| $186] 5 lounconmmen  + meD vane rer content )| 7 |PSTRIBUTION
e 5 |EO | & |ocuck reaxiat  x 1ap vang | WATER CONTENT (%) {%)
SOg.g :jater Surface o = isd , GR SA 51 L
. ater "
302.3{River Bottom "
104 ¥robable SIIty Yand . 302
to Silt, oce. Silty
Clay, trace organics
Oce. Gravel and
Boulders
2949.7 300 -
Ve

4,01Probable Bedrock

End of Borehole

+3, %% ; Numbers refer to
Sengitivity

20
155 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON 50it EXPLORATION

Meustry of
@ Transportation and
Communicatons

Ontaro

248202

RECORD OF BOREHOLE No 10

METRIC 15

End of Borehole

WP LOCATION Sta, 10 4+ 119.0 10.5mlt. £ Hwy. 11 ORIGINATED BY ¥C_ .
pisT 14 mwy_ 11 BOREHOLE TYPE _ BW Casing, BX Core Barrel COMPILED BY DD .
DATUM ____Geodetic DATE 82 06 12-13 CHECKED 8Y om0

DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | 8, % | Resistance PO — 1O asrie BaTom o b
gs Limt 2‘3}.’,‘}‘5? umt | 5O REMARKS
51 e a Q 20 40 60 40 WO W W w | & 4
- BESCRIPTION l8| w| 2|95 & [sHear streNGTH B o | ® | cRAN siZE

D;'E?TH w21 Z | S |38| 5 [ounconnme  « riED vane rER ¢ ron] ¥ [OISTRIBUTION

g2 5 |EC | & |eQuCK TRAKAL  x LaB VANE WATER CONTENT (%) {%)

303.7|Water Surface 1 i id " ok sa si L

0.0 |[Water - '

301.7 {River Battom 5 ‘302

2.0|841ry Sand ro $ilt [ 1 1
bee. 511ty Clay, N i
Trace organics " oy .
Oce. Gravel and -,1 300
Boulders l B 2 |88 60 ¢> .
Very loose to very || |}rawtoSemt b0
298,  |Dense 441 . |
b 248 P e
5.7 [Bedrock % PRI
Sound metasedimentary 5 [RC 1922
6 |RC | 86% 298
295.5
[ 8,2

43, 5 ; Numbars refer 1o
Sensitivity

1. zo
15 .45 (%) STRAIN AT FAILURE
10




CFFICE REFGRT ON SOIL EXPLORATION

Mikstry of
@ Transportabis and
Commuricanens
Onti

w P 24-82-02

RECORD OF BOREHOLE No 11

Sta. 10 + 110.9

LOCATION

oisT . 14 Hwy .. 11

BOREHOLE TYPE

7.0m Lt ¢ Hwy, 11
anic Cone Penstyarion Test

METRIC 16

ORIGINATED BY EC
COMPILED BY DD . .. .

End of Borehole

i
DATUM . Geodetde DATE 82 06 08 CHECKED BY ..DD.ob..
DYNAMIC CONE PENETRATION
501L PROFILE SAMPLES | &, % |resistance pior asne Mol REMARKS
£ b LMIT  conrenr AT | = O
51, s |28 0 _4p ep 8o w00 [\0 w | 28 2
. frunt
1BV gin| w2188 g [srear stRENGTH AN Z | GRAIN 5128
LUV DESCRIPTION gl s|x|32] £ DISTRIBUTION
an IR §o g |9 UNCONRINED & FIELD VANE|  vep conrenT(%)| 7 (%)
21z » | &Y & |® GUICK TRIAKIAL X LAB VANE
303.7| Water Surface FF’ - w GR ..'S“A S ct
0.0| Water =
302.2| River Bottem :Z‘m
1.5 Probable Silty Sand to 302
541%, oce. Silty Clay
Trace organics
Occ. Crayel & Boulders \
299.9 b 300 fre s
3.81 Probabls Bedrock '

+3' w3 . Numbers refer to
Sensitivity

i)
159-5 {%) STRAIN AT PAILURE
10



.

CFFICE REPORT ON 50# EXPLORATIOM

Ministry ot
@ Tl!n!bﬂﬂlhbﬂ and
Communications
Onting

214-82-02

RECORD OF BOREHOLE No 12

METRIC 17

End of Borehole

WP LOCATION __Sta. 10 + 107.3 7.8 m Lt, £ Hwy, 11 ORIGINATED BY FU
pisT_ 1% hwy 11 BOREHOLE TYPE .. Dvaamic Cong Penetration Test COMPILED B8Y _DD
patum __ Geodetie DATE 82 06 0B CHECKED Y _DD Z
DYNAMIC. CONE PENETRATION
SOIL PROFILE SAMPLES | &, 2 | RESISTANCE PLOT nasre Mm% REMARKS
- §czb b 20 40 40 80 100 |UMT cowrewr w5 0Q ;
w Fand 1 1 ] 1 I ] &
Ol ERE YR We Wil 2%
ELEV PTI0 Elg| w2198 & [SHEAR STRENGTH D GRAIN SIZE
DEPTH DESCRIPTION 1312|335 § [ouNcoNmNED e mEDVANEL o ml 7 0'5"“'?,:”'0"
gz 5 [§9| & |equce rraxiar  x LB vang . (%)
303.7] Water Sugface 2 : = gRsa S dl
0.0] Water Bt
301.9{ River Bottom {" 102
1.8} Probable SiIty Sind to
511t, oeec. Siley Clay,
'X’tnc:s organica e
300.2| Oce. Gravel & Boulders C .
3.5 Probable Bedrock

+3, x5 . Numbers refer ro
Sensitivity

0
1845 (%) STRAIN AT FAILURE
10



OFFICE REPORY ON SOit EXPLORATION

Minigiry of
Transportivon and
Cotmuseations

* Very loose to densa

18
RECORD OF BOREHOLE No 13 METRIC
W P 24=82-02 LOCATION _ Sta, 10 + (99,4 12,0 0 Lt f Huye Il o . ORIGINATED BY FC
pist 16 Hwy 13 BOREHOLE TYPE __BW Casing, BX Core Barrel COMPILED BY _nmn
BATUM Geodetie DATE 82 06 07.08 CHECKED BY .. Wi
- wi  JDYNAMIC CONE PENETRATION
501l PROFILE SAMPLES “eg § RESISTANCE PLOT n:.’:'c :%w’m! t:?:“? H:i:; REMARKS
T CONTENT O
5= o |38 L L oLl T dwe w w | B .

e LR I s | 7 |

DEPTH . | 3|88 § |oUNCONFNED  + FIELD VANE y
gz 5 | &Y % ® QUICK TRIAKIAL  x LAB vaNg | WATER CONTENT (%) (%)

303.7} Water Surface n = o GR 5A §i CL

Ve Water }:
302,5| River Bottom .

.21 "S4lty Sand to Silt 1. 1] 88 2

Oee. Silty Clay, Trace,]_l' T 302
Organics, Occy Gravel |7,

300.7| & Boulders * 1 batgat—vor

3.0 WERENErEE RAT 3| ncls

7| Bedrock S| 8% 300
299.1 Sound metasedimentary B

4,6 End of Borehole

+

3

A

x5 . Numbers refsr to
Sensitivity

20
1565 {%] STRAIN AT FAILURE
10 .
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FOUNDATION (HVESTIGATION REPOLT
For
W.P. 24=B2~02, Sive &7~009
Blanche River Bridge at Kenogami

Hwy. 11, District 14, New Liskeard

INTRODUCTION:

This report summarizes the results of the foundation investigation

required for the proposed bridge replacement at this site.

The fieldwork was conducted during the period from 82 06 02 - 13 utiliz-
ing a modified diamond drill equipped with BW casing, and AX and BX core

barrels.

This work consisted of 7 sampled boreholes/dynamic core penetration
tests, plus an additional 6 dynamic cone penetration tests. Bedrock was

cored at all 7 borehole locations.

$ITE DESCRIPTION

The site is located on the Hwy. 11 crossing of the Blanche River at

Kenogami (Grenfell Twp., District of Timiskaming).

Physiographically, the site lies in the Canadian Shield. The relatively

challow bedrock is covered by fluvial deposits.

SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets (Appendix) illustrate the conditions at the
borehole locations. The locations and elevations of the boreholes, and
stratigraphical profiles based on the borehole data are shown om Drawing
No. 248202-A.

At the borehole locatioms, the overburden thickness ranges from 1.7 to
5.5 m. The overburden generally consists of silty sand to silt contain-
ing occasional silty clay. Occasional boulders were encountered across

the site, generally near the bedrock.



giley Sand to S1lt

in general the overburden consists of silty sand to silt, containing
oceasional silty clay, gravel and boulders and traces of organics. The

denseness of this material ranges from very loose to very dense.

S8ilt to Silty Clay

‘At the northeast portion of the site (BE No. 6), the overburden consists
of very soft to firm silt to silty clay, containing organics near the

surface.

Bedrock

The bedrock is metasedimentary — fragments of igneous/metamorphic rock in

a matrix of slate-like material.



DISCUSSION AND Rﬂﬁ@%ﬁﬁﬁﬂ&TiQﬁ&

Foundation Alternatives

The foundation alternative which leads to the least expensive design

should be adopted.

For the pier foundations, spread footings on sound bedrock are recommen-

ded.

For the abutment foundations, spread footings on sound bedrock, and

perched abutments on steel H-piles or rock fill should be considered.

Design Data
A e AR T et

Embankments

1f the existing approach embankments are to be lengthened or widened, all

ljoose or soft material under the eventual embankments should be removed.

gtructure Foundations

ALTERNATIVE 1 ~ SPREAD FOOTINGS ON SOUND BEDROCK

A1l loose or soft surficial deposits at the footing locations should be
removed in accordance with current MTC practices and standards, The
approximate elevations of sound bedrock are illustrated on Drawing No.

248202-4.

4 de-watering scheme will be required if the footings and piers are to be
constructed in dry conditioens. For this purpose, a cofferdam may be con~
structed using either sheeting or a prefabricated box. However, due to
the uneven surface of the bedrock, developing a seal between the bedrock
and the cofferdam may be difficult. Therefore, in this case it would be

advantageous to comstruct at least & portion (i.e. at least enough to



balance the hydrostatic head) of the focting by employing tremie concrete
techniques. The remainder of the footing and the pier or abutwmen!t should

be comstructed in dry conditious.
¥or sliding safety of the footings, to achieve resistance to lateral
forces:

a) Key into bedrock & minimum of 0.3 m
or

b) Dowel into bedrock a minimum of 1.0 m. As a design example a 5
em diameter dowel installed as recommended will provide a shear-

ing resistance of approximately 45 KN.
or
c) Use friction coefficient of 0.6 between bedrock and footing.

Earth pressures should be computed as per Subsection 6.6.1.2.2 of the
0.H.B.D.C. assuming a non-yielding foundation condition with K, =0.5 for

granular backfill.

Settlements of the structure will be negligible.
For bearing capacity, net safe pressure = 4800 kPa.

For the purposes of the 0.H.B.D.C.

- Factored Bearing Capacity at U.L.S. = 7500 kPa
- Bearing Capacity at $.L.S. Type II will not govern design

ALTERNATIVE 2 - PERCHED ABUTMENT ON STEEL H~PILES

For this alternative, the front and side slopes of the approach embank-
ments in the immediate vicinity of the abutment should be 2 horizontal to

1 vertical. All loose or soft surficial deposits beneath the approach

o



embankments in the vicinmity of the sbutments should be removed. Particle
sizes of the fill directly beneath the pile locatioms should not exvesd

75 wm - to facilitate pile driving.

The H-piles should be equipped with reinforced tips and driven to bed-

rock. Refer to Drawing No. 248202-A for approximate bedrock elevations.

Earth pressures should be computed as per Subsection 6.6.1.2.2 of the
0.H.B.D.C. assuming & non-yielding foundation condition with K, = 0.5 for

granular backfill.
For frost protection, cover should be greater than 2.1 m.
Settlements of the abutments will be negligible.

For pile capacity

gP 310 x 110, safe capacity = up to 1150 kN per pile
HP 310 x 79, safe capacity = up to 820 kN per pile

For the purpose of the O.H.B.D.C.

- TFactored Capacity .at U.L.S.

HP 310 x 110 = 1600 kN per pile
HP 310 x 79 = 1150 kN per pile

-~ Capacity at S.L.S. Type 11

it

HP 310 x 110
HP 310 x 79

1150 kN per pile
820 kN per pile

#

ALTERNATIVE 3 ~ PERCHED ABUTMENT ON ROCK FILL

All loose or soft surficial deposits beneath the approach embankments in

the vicinity of the abutments should be removed.




o

The surface of the rock £il% ar the fosting locations should be chinked

with low slump concrete to prevent washout of the foundation materials.

For slope stability of the rock'fillg

forward slopes at 1.5:1
side slopes from abutments to 15 m behind C/L brg. of &butments
at 1.5:1

remaining slopes within rock fills at 1.25:1 or flatter

Earth pressures should be computed as per Subsection 6.6.1.2.2 of the

0.H.B.D.C. assuming a yielding foundation condition with Kz = 0.33 for

granular backfill.

For sliding safety of footing;

friction coefficient between rock fill and footing = tan 30°,

For frost protection, cover should be greater than 2.1 m.

For settlement;

t

small settlements will occur within the rock fill

therefore a simply-supported design for the approach spans is
recommended

to reduce Ffuture settlements within the rock fill it may be
advantageous to surcharge above the footing location

this can be accomplished by constructing the fill to profile
grade and re-excavating to the footing elevation

for easier excavation, the material above the footing location

should be earth material, perhaps separated from the rock by a

. fabric barrier.

For Bearing Capacity;

net safe pressure = up to 240 kPa



B ¥or the purposes of the O.H. B DT

- TFactored Bearing Capacity at U.L.5. = 580 kPa
~ Bearing Capacity at S.L.S. Type 11 = 240 kPa

MISCELLANEQUS

The Ffieldwork for this project was carried out under the supervision of
Mr. F. Colozza (student field techmician). The report was written by
Mr. D. H. Dundas, Project Foundations Engineer, and reviewed by Mr. K.
G. Selby, Senior Foundations Engineer. The equipment used was owned and

operated by Morton & Partners Ltd.

?39*%X«chhﬁpw§wx&

D. H. Dundas, P. Eng.
Project Foundations Engineer

W Sl

¥. &. Selby, P. Eng.
Senior Foundations Engineer



APPENRDIZX



Ministry ot
@ Transportatinn geg
Commumations

Ontario

RECORD OF BOREHOLE No !

METRIC

Very loose to very

oce. gravel and
boulders

B
o

denge oo e e +

3] RC | 55%

SEPORT ON SQIt EXPLORATION

OFFICE

.

Bedtock
Sound metasedimentary

L d

fa=]
W oo N
Ao bapen

. 300
4] RC | 8ls
e

wp 24-82-02 LOCATION _Stas 10 + 110.9 7.2 m Rt. 2 Huy. 11 ORIGINATED BY D.D.
pist _ 1% Hwy . 11 BOREWOLE Type _DBW Casing, BX Core Barrel compiLen sy D.D.
BATUM Geodetic DATE 82 06 02 CHECKED gY __ D.D. »°
SOIL PROFILE SAMPLES | w | DYNAMIC CONE PENETRATION .
§£ S RESISTANCE PLOT . :};?;lt z‘::‘;g:alla :ﬁmp **_’“6 REMARKS
= w |2 @ 20 40 60 80 100 CONTENT zz i
Ofm w = z i h h R ] Wp w w,| 5 s
ELEV SESCRIPTION =lg) g 2|25 | & [srear streNGTH MDA GRAN SZE
DEFTH =13 213 |B8 | 4 |o unconnne + FIELD VANE . y ISTRIBUTI
=3 5 gu & | QUICK TRIAKIAL  x LAB VANE WATER CONTENT (%) {%)
303.7] Water Surface 5 £ o GR SA $I CL
0.0| Water .
301,9| River Bottom - 302
1.8 silty Sand to Sile# 1l 88 2

End of Borehole

% pee. Silty Clay,
trace organics

+3, x5 Numbers refer to
Sansitivity

20
1545 {%) STRAIN AT FAILURE
10




OFFICE" REPORT ON 5O1L EXPLORATION

%

Munigtry ot
Transportation and
Communcations

Ontarsey

RECORD OF BOREHOLE No 2

METRIC

WP 24~82~02 LOCATION Sta, 10 + 117.0 10.4 m R, £ Hwy. 11 ORIGINATED By _FC
DIST 14 Hwy il BOREHOLE TYPE _ Dynamic Cone Penstration Test COMPILED BY DD
i [
pATUM .. Fecdetic BATE 82 96 03 CHECKED BY s
L PROFI AMPLES | & w |OYNAMIC CONE PENETRATION "
SON PROFLE SAMPLES 185 | g [Resstance pior nasric S8 woue| E | “aemanks
L 14 LIMIT  conTENT LMIT | =D
= w | 2O © 20 A0 0 80 10D z= 3
9 o w - = ) i ) ) ] Wp W W, 3;
ELEY - BBl w2125 & |sHEAR STRENGTH LT - GRAIN $iZE
BEPTH DESCRIPTION |31 2 %88 & |ounconmnen 4 FiELD vANE warer content (w7 DISTRIBUTION
’ g1z 5 | Y| & |eouck TRAuAL  x 1aB VANE |V . (%)
303.7] Water Surface © - = GR SA 51 CL
0.0 Water ey
201.6] River Hottom . 302
2 LT PYSBAEIE BT IEY TRERI RG] |
5ilt, oce. Bilty Clay
Trace Organics
vae. gravel and 300 ]
299,3 boulders ‘\m
4.4} Probable Bedrock 7z
Erd of Cone Test
4

+3, &5 . Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE RE

PORY ON SGH EXPLORATION

Mhnigtry of
@ ‘Transportation ang
Communieanons

Ontario

RECORD OF BOREHOLE No 3

METRIC

und of Berehole

Ar

WP 24wB2-02 LOCATION _Sta. 10 + 100.8 9.8 m ke, ¢ Hwy. 11 ORIGINATED 8y _IC
DIST 14 HwWY i1 BOREHOLE TYPE __BW Casing, BX Core Barrel COMPILED BY _ DD
parum __Geodetic DATE 82 06 03 CHECKED BY . BB -~
SOIL PROFILE SAMPLES | % w  |DYNAMIC CONE PENETRATION "
by | ¥ |ressmnce vioT nasnic 3008 vovol o E | pemares
m CONTENT =
6 - o 20 [ w» 20 40 60 80 100 W W W zZ5 &
S w nE £ P L = =
ELEV DESCRIPTION SELR- 2 |20 | © [sHEAR STRENGTH VI Vu— Dc;;r/;;gmsg%e
DEFTH F - =4 Y o UNCONFINED + FIELD VANE { ON
2127, %8 S R YAl iaB vane |WATER CONTENT (%) )
303,7] Water Surface & E o GR 54 51 Cl,
Water i .
302.6] River Bottom -
T.1] Silty Sand to silt || 1 i ss | e3 , \ 37575 1
oo, 5ilty Clay 41 30
Lets Gravélal and NN k
boulders . 1
l S
very loose to very 7
dense l . 300 [
299, 1
4.6 | Bedrock
21 RC | 80%
sound metasedimentary 208
2971 31 RC NOO%
&t

*3' x5 . Numbers refer to

Sansitivity

20
15 -5 {%) STRAIN AT FAILURE
10 -




" OFFICE "REPORT ON SOH EXPLORATION

Ministry of
@ Fransporiation and
Commumcatong

Gntar

RECORD OF BOREHOLE No 4

METRIC

WP 24-82-02 LOCATION _Sta. 10 + 126,2 6.6 m RE. ¢ Hwy. 11 ORIGINATED By DU
pist 14wy 11 BOREHOLE TYPE BW Casing, BY and AX Core Barrels &Ct‘.}MPILED gy PP
- oo
parum . Geodetic DATE B2 06 03-04 CHECKED BY
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION "
u.&a% g RESISTANCE #LOT nasric 5&?;& uaup ‘35 REMARKS
Q v 100 z &
:'Q - @ iz‘: 2 20 40 60 BO 10 Wp W W, :g &
ELEV DESCRIPHION a ‘:‘é w :;’ 28| T [SHEAR STRENGTH AN S —— D%Rrﬁgu?:éfv
DEPTH w 1Bl 21 5| E8 | 5 |0 UNCONANED 4 FIELD VANE ' y B
g1z : %U % |e quick TRAKAL  x taB vang |WATER CONTENT (%) {%)
303.7| Water Surface 5 z b 40 80 120 GR SA $1 CL
6.0} Water -
302.21 River Bottom e ]
T ETTE EANE TG BT T 1 s |2 302
oo, Silty Clay, Trace lj
Organics, oog. Gravel -. . )
and boulders ‘].1 21 88 | 12 '&\M ° 17127 1
300.0 | very loose to compact ||:[ 5| ge [5ps 300 N P
3.7 Bedrock g%
41 RC 1008
Sound metasedimeni-ﬁz
298,3 .
5.4| End of Borehole

+3’ x5 : Numbers refer to
Sensitivity

20
15.40-5 {%) STRAIN AT FAILURE
10




ORT ON 501t EXPLORATION

OFFICE REP

Mirstry of
@ Transponaton and
Commuricahions

Ontare

RECORD OF BOREHOLE No 5

METRIC

wp 2482002 LOCATION __ Sta. 10 + 134.2 €.8 m Rt, ¢ Bwy. 11 ORIGINATED By P
ISt 14 HWY 11 BOREHOLE TYPE Dynamic Cone Penetration Test COMPILED BY DD
DATUM Geodetls DATE 82 06 D4 CHECKED By __DPD 7
$OIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
Wy | g |RESISTANCE pLOT nasnc AL el LT REMARKS
Y L Lt CONTENT  LIMIT =
= o | Q¥ 20 40 60 8O 100 z2x &
9 o Wi ﬂ,: z 1 1 1 1 i Wp W WL :g
ELEY DESCRIPTION & é w 2 28| § [SHEAR STRENGTH (PR, SV S anng gtzs
DEFTH 12| 21 3|36 5 |ounconmned  + HIELD VANE y |DISTRIBUTION
g1z > %U L |® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) {%)
303.7 | Water Surface s H I GR 5A 51 Cl
0.0 WateY "
302,81 River Bottom Iy
08| propable Silty Sand
to 5ilt 302
Oee. Silty Clay, Trace
Organics
Oce, Gravel and 300 b
Boulders
298,8 i)
4.9 Probable Bedrock
End of Cone Test

+

3 x5 ; Numbers refer to
Sensitivity 10

20
15-0-5 {%) STRAIN AT FAILURE

s Sot+
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OFFICE REPORY ON S50IL EXPLORATION

Miniziry of
@ ‘Transportatite and
Commumeationg
Ot

aro

RECORD OF BOREHOLE No 6

METRIC

WP 24-B2-02 LOCATION _Sfa, 10 + 347.4 15.0.m Re ¢ Hoy, 11 ORIGINATED BY DD
pist_ 18 Ly 11 BOREHOLE TYPE __BW Casing, AX Core Barrel COMPILED BY oo ..
pATUM . Ceodetic DATE £2 06 04 CHECKED 8Y _on .
A,
SO promE N PRI A e e e
52| 3 ia wen URP| 26 | REmARS
b= o 2O @ 20 40 60 80 go |WMT cONTENT zZz 2
9 E W pe= P ) i 4 L i Wp W W, fon 3
ELEV RIPT Ela| ¥ | 2128 | C |SHEAR STRENGTH (AT S —— GRAIN SIZE
DEPTH DESCRIFTION 15| 2| S |38 § |ouvconenen v rmovanel oo o e, |y [DISTRIBUTION
iz 5 | EY | @ |euck TRAKAL  x LaB VANE w (%) %)
303.7 | Water Surface e < w 40 80 120 GR 3A 51 CL
[P Water R X
1 River Bottom s
0.5 Pl 11ss 2 D 3560 5
4 302
with organics
g ¢ €1
i1ty Clay to ay/ PR 5
WWWWW it ety i
511t to Silty Clay % 300
Very soft te firp L1 358 6 © O 0 %46
298.5
5.2 {Bedrock K 208
Sound metasedimentary 4 lre | 98y

1
JiEnd of Borehole®

+3, x5 . Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FALURE
10




CFFICE .REPORT ON SOOIt EXPLORATION

%

Minidtiy of
@ Transpartation ang
Communiéations

Ontang

RECORD OF BOREHOLE No 7 METRIC
wp  24-82-02 LOCATION __Sta, 10 + 150.4 16,6 m Lt. £ Buy. 11 ORIGINATED BY FC .
gt 14 HWY 11 BOREMOLE TyYpe Dynamic Cone Penetration Test COMPILED BY DD .
oarym __Seodetic oAt 82 06 07 ' cHECKED 8y DD /D
SOIL PROFILE SAMPLES | @ w | DYNAMIC CONE PENETRATION -
‘gug 3 RESISTANCE PLOT t‘b‘:f':" NaToRm tw’,,r, ':g REMARKS
= w | E8) @ 20 40 60 80 100 GONTENT zz A
Olu bt} i = L Wp w Wy :’3
£y DESCRIPTION Sle| 2] 2 |2g| & [sHEAR STRENGTH SO S— SRAIN SIZE
=] > ] i PSTRIBUT T
DEPTH =151 X2 5 51 g lounconmmer  « FiELD vane . y :
, g1z . %U Z 1l ouick triaxiaL  x 1aB vang |WATER CONTENT (%) (%)
302.7 [Water Surface % £ o GR SA St L
:mg:cl) River Bottom "OLeT -
0.6 .
Probable 5ilt te Silty
Clay 302
Qce. organics
Octv Gravel and
Boulders 300
297.6 ] 298 Lo

6.1 [Probable Bedrock

End of Borehole

e}
+3, x5 Numbers refer to 15 5 s 1o) STRAIN AT FAILURE
Sansitivity 10




REPORT ON SOIL EXPLORATION

OFFICE

Minigtry of
@ Trangportstion and
| Gotmumcitions

Ontang

RECORD OF BOREHOLE No 8

METRIC

W 26-82-02 LOCATION _Sta. 10 + 133.8 5.8 m Lt, £ Buy. 11 .ORIGINATED BY FC
pistT 1% HWY 11 BOREHOLE TYPE _BW Casing, BX Core Barrel COMPILED BY 2D
iy
DATUM __ CGevdetic DATE 82 06 07-13 CHECKED 8Y _on. 0
wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘"ﬁ :",‘ RESISTANCE  PLOT nasrie SATUAL '_; REMARKS
e w26 & 20 40 60 80 g0 |'™T  cowmd iMT | Z9 2
Q o« Lw e > i i Wp w Wo Dg
ELEY BESCRIPTION alm| W Z z% O |SHEAR STRENGTH [ S——— GRAIN SIZE
DEPTH |31 2| S| 88 | & [ounconemen o ANE| e o ol 7 DISTRIBUTION
glz 5 |EY | @ |eauok rRARAL X 148 VANE . {%)
303.7{Water Surface ;e—’: = o 40 80 120 GR 54 51 CL
T Vater =
02,81 River Bottom it -
0.9 1.
Silty Sand to Silt 1 l 102
Oee. Silty Clay
Trace organics j
Oce. Gravel and {
Boulders H 300 P
i lss | o4 o] °
Véry loose to very . 'k 2
dense
297.9 L, 298
5.8 Bedreck 5 2 | RC 907
Found metasedimentary
295 9 3 RC 90% 296

7.8 [End of Borehole

+3, x5 ; Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FALURE
0




OF$ICE’QEPOR}' ON SOOI EXPLORATION

Minigtry of
@ Transportation ang
Communications

Onitard
RECORD OF BOREHOLE No 9 METRIC
WP, 24-82-02 LOCATION Sta, 10 + 126.2 7.8 wm Lty § Huy, 11 ORIGINATED BY FC
DisT. 14 mwy T 11 BOREHOLE Typg _Dynamic Cone Penetration Test COMPILED BY - DD
P
BATUM Geodetic DATE 82 06 13 CHECKED gy DD .7
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g,m 2 |resistance plor pagme Mt e
£ % 20 40 0 8o 00 | Eonriny LT ':2”‘9 REMARKS
5| ngz'*"'wnwwta‘g&
ELEV DESCRIPTIO alm| ® | 220 O |SHEAR STRENGTH - o GRAIN $1ZE
DEPTH : IPTION E1 2 | S 88 § [ounconamen  emmowaNg] o o o [y [DISTRIBUTION
gz 5 | §C| @ | ouck TRAxAL  x LaB vane WA NTENT (%) (%)
303, 7 {Water Surface hdd - L GR 5A 5) (L
0.0{Watrer -
302.3|River Bottom L
1.4 {Probable 511ty Sand 302
to 5ilt, oce. Silty
Clay, trace organics’
Oue. Gravel and
Boulders
299,7 300
4.0|Probable Bedrock
End of Borehole M

+3, x% : Numbers refer to
Sensitivity

20
1505 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

.

S Minwtry of
@ Transportaton arid
Communitations

Ontare f
METRIC
RECORD OF BOREHMOLE No 10
WP 24-82-02 LOCATION __ Sta. 10 + 119.0 10.5¢lt. £ Huy. 11 ORIGINATED 8Y EC
DIST 14 HWY 11 BOREHOLE TYPE BW Caming, BX Core 3&1.‘.):&1 COMPHWED By DD -
I
DATUM ___ Ceodetic DATE B2 06 12-13 CHECKED BY .. Dlwnc
M @ w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES §‘£ 5 RESISTANCE PLOT S '.‘.‘&‘é?ﬁéz uaw’o x{g REMARKS
= w |22 @ 20 40 6o 80 1o |\M7 contenT HMTH S~ A
9 o w = 2 i i ) ) i Wp W WI. :B
ELEV DESCRIPTION = % o g @% § |SHEAR STRENGTH st fonsimmamaomd D%Rr?zltgu%%ia
DEPTH w 1E| 2] 2188 & |ounconsnep  + FIELD vANE . y 8
; g1z 5 gu S |»ouck rraxa  x Las vang |WATER CONTENT (%) (%)
303.7 [Water Surface % ? & ' GR $A SI CL
0.0 |Water e
301.7 |River Buttom 2 302
2.0{8ilty Sand to Silt [ 1158 1.
Oce. 8ilty Clay, N
Trace organics Sy
Bec. Gravel and { 300
Boulders l 2155 |80 ¢>
Very loose to very *'1 385 60 < .
penge .
298,0 . : 298 ot
5.7, Bedrock % 4 |RC 1847
Scund metasedimentary 5 \Rc192%
6 |RC | 86% 206
205.5
8.2
End of Borehole
&>

*

3, &5 ; Numbers refer to
Sunsitivity

26
15 45 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOiL EXPLORATION

<

em

s\ Ministry of
@ Tranportation and
Communieationg

Ontarg

RECORD .OF BOREHOLE No 11

METRIC

3.8{ Probable Bedrock

End of Borehole

wp _24=82-02 LOCATION __ Sta. 10 + 110.9 7.0 m Lt. £ Huy, 11 CRIGINATED BY E(
pist 14 Hwy 11 BOREMOLE TYPE __Dynamic Cone Pemetvation Test COMPILED BY . DD.. .
parum . Seodetic DATE 82 06 08 CHECKED BY _Dp_.7
SO PROFILE SAMPLES [ ad DYNAMIC CONE PENETRATION
Ol PRO Ly | g [ResSTANCE PiOT pasmic NATUAL H'g REMARKS
= 30| 4 20 40 60 80 100 CONTENT LT 5 o
Ofe & & RS I I R W w, | 5%, ]
ELEV , 18| w| 2125 | & [sAear strencTH o | % | GRAIN SIZE
DEPTH DESCRIPTION =131 215|368 g [0 unconmmed v mEDVANE] e |y DISTRIBUTION
iz % {'5“ @ | QUICK TRIAKIAL  x LAB VANE ’ {%]
303.7| Warer Surface Pb‘w ? & GR SA Si CL
0.0] Water :*:
302,21 River Botiom ::“
1.5] Probable 8ilty Sand to 302
5i1t, oce. Silty Clay
Trace orgamics
Oee. Gravel & Boulders \\
299.9 bl 300 S —

+3, x5 . Numbaers refar 1o
Sensitivity

20
1595 ["%) STRAIN AT FAILURE
10




FORT ON SOIL EXPIORATION

]

OFFICE RE

.

Ministry of
Transportation and
Cotmmumeations

Ortants
i
RECORD OF BOREHOLE No 12 METRIC
WP 24-82-02 LOCATION __Sta. 10 + 107.3 7.8 m Le. ¢ Hey, 13 ORIGINATED BY EC
oisT 4 wwy__ 2L BOREHOLE TYPE __Dynamic Cone Penetration Test COMPILED BY DD ..
patum .. Seodetic DATE 82 06 08 CHECKED BY D02
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [, | & |Resistance pior DT N
. 4% Y LT eonrewt AT i SO EMA
w | 20 26 40 40 B8O 100 12z 2
Q & [ R = ) h \ L 1 Wpg w Wi :,g
ELEV SESCRIPTION & E w 2 29 G |SHEAR STRENGTH it GSR&"; ?%&
BEPTH EVZ | S 136 g |ounconmne 4 FIELD VANE . y |DISTRIBY }
1z 5 %U § | ouck TRl x 18 vang | WATER CONTENT (%) %}
303.7] Watexr Surface e - w GR SA 51 CL
0.0| water —r
301.9{ Biver Bottom - 302
T3] Probable 5iity sand to ‘
8ilt, oce. Silty Clay,
Trace organics [“w
300.2] Oce, Gravel & Boulders vd
3,5 Probable Bedrock
tnd of Borehole

20 '
3, x5 : Numbers refer 1o 1545 (%) STRAIN AT FAILURE
Sansitivity 10
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METRIC

* VYery loose to dense

w b 24-82.02 LOCATION __Sta. 10 4+ 099.4 12.0 m L. f Hey, 11 ORIGINATED BY- ¥C_
pist 14 Hwy, 1 BOREMOLE "TYPE _ BW Casing, BX Core Barrel COMPILED BY _.mp
DATUM Geodetic DATE 82 06 07-08 CHECKED BY DD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 &, | % |Resistance pior masmic SATORAL ] L E
=z S ot MOISTURE Tt [t s REMARKS
- w |20 @ 20 40 60 80 100 COoNTENT zZ=
O« w l.‘:\: - 1 I f ) i Wp . W W, Dg- &
ELEY " Ela| ¥l 2|26 | & |sHEAR STRENGTH e GRAIN 51ZE
T DESCRIPTION S|EE | (38 5 [Sumconmme v pmovane| content | ¥ [PSTRIBUTION
é 2 ool &Y § ® QUICK TRIAKIAL  x 1aB vANE | W N {%)
303.7| Water Surface @ =5 i GR 54 51 ClL
YU dater = '
302.5{ River Bottom - '
141 Silty Sand to Silt 14111 88
Oce. Silty Clay, Trace “‘ ? 302
Organics, Oce. Gravel | . /
spp.7) & Boulders * “ o e 17
3.0 et ETEY_ z‘
Bedrock SIS 300
299.1 Sound metgsedimem:ary
4.6 End of Borehole

+3, x5 ; Numbers refar to
Sensitivity

20
15 95 (%) STRAIN AT FAILURE
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wovALUEt YHE STANDARD PLMETRATION ¥ ok Cop WAL 1% THE mSpRRERY D BLUAWS
LA DLER T PENETHMTE o aNTO UNDIBTUE UMD the A BORERMOLE wWriEh DRIVE
FRELLY & DISTAMCE OF $.F6m FOR FEMETRATIONS OF LEEF THAN O oaee B VALUES ARE N
BURIEVE

b AVERAGE N YALUE 15 DENOTED THUS .

DYAMIE CONE PENETRATION TEST: CONTINUOUS FENETRATION OF & COMITAL STEEL BOINT [ Shmm OO0, 07 CONE ANGLE ) DRIVEN By 475 2
IMPArT BMERGY [N 8 BIZE DRILL ROBY. THME REZISTANCE TO CONE PENETRATION 15 MEASURED A5 THE NUMBER OF 810WE DR EACH  D.3m
ADVANCE OF THE CORIZAL POINTY IO THE UNDISTURBED GROUND.

SOHLE ARE DESCRIBED BY THEIR COMBOSITION AND CONSISTENLTY OR DENLENESS

CONSISTENLY : COHESIVE S0OHS Akt DESCRIBED ON THE BABIE OF THEWR UNDRAINED SHEAR S,TRENGTW}{CL?) &S ROLLOWE Y

[7 ¢y tkbo) 0 - 12 17 - 25 25-50 | 50-100 | 1002001 »200
VERY SOFT{ SOFT FiRM STIFF  LVERY STIFE ] #HARD
DENSENESS: COHESIONLESS SOHLS ARE DESCRIBED ON THE BASIS DF DENSENESS AS (NDICATED BY SPT N VALUES AS FOLLOWS!
[N {slowS/0.aml} 0 -5 510 10 - 30 35 - 50 > %0
VERY LOOSE]  1O0SE | compact | DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND /7 OR STRENGTH,

RECOVERY ! sUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A% A PERCENT DF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm. N LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK GUALTY DESIGNATION [R @ D}, FOR MODIFIED RECOVERY, 155

[ raoi%) R 25-50 ] 40-75 | 7590
VERY POUR FOCE FaAIE GOOE

PO - 00
EXCELEENT

&0 ~ 300mm} 0, 3m = tm

SRATING 50mm ber - 3m =3m
JOINTING VERY CLOSE CIOSE MO, D5 WD VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICE  VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

5 5 SPUT SPOON TP THINWALL PISTON m, kpg™!  COEFRICIENT OF VOLUME CHANGE
WS  WASH SAmPLE ©5  OSTERBERG SAMPLE < 1 COMPRESSION INDER
§ T SLOTTED TUBE SAMPLE kR T ROCK CORE Cs ¥ SWELLING INDEX
B 5 BMOCK SAMPLE PH T W ADVANCED HYDRAULICAUY Ty } RATE OF SECONDARY CONSOLIDATION
¢85 CHUNK SAMPLE P TW ADVANCED MANUALLY <, mify  COERFICIENT OF CONSOUDATION
T w THINWALL OPEN £ 8 EOIL SAMPE # m DRAINAGE PATH
_ T, i TIME FACTOR
STRESS AMD STRAIN U %  DEGREE OF CONSOLIDATION
vy, ko PORE WATER PRESSURE o, kPO EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE PRESSURE RATIC cr,f kpo PRECONSOLIDATION PRESSURE
o kra TOTAL MORMAL STRESS ht kpa SHEAR STRENGTH
o' ko EFFECTIVE NORMAL STRESS ¢’ ko EFFECTIVE COMESION INTERCEPTY
r kpo SHEAR STRESS ¢ -* EFEECTIVE ANGLE OF INTERNAL FRICTION
o, 0 kro PRINCIPAL STRESSES ¢y ki AFPARENT COMESIDN INTERCEPY
€ % LINEAR STRAIN by, . APPARENT ANGLE OF INTERNAL FRICTION
€.6 €, %  PRINCIPAL STRAINS x, ko RESIDUAL SHEAR STRENGTH
3 ko MOBULUS OF LINEAR DEFORMATION A “Po REMOULDED SHEAR STRENGTH
S ko MODULUS OF SHEAR DEFORMATION 5, \ SENSITIVITY = ;g“
m 1 COEFRICIENT OF FRICTION !

PHYSICAL PROPERTIES OF SOIL

£ kg}m’ DENSITY OF SOUID PARTICLER e 1,%  vOID RATID €rin 1,%  VOID RATIO N DENSEST S7ATE
Y, KN/ UNIT WEIGHT OF SOUD PARTICLES no 1% POROSITY T DENSITY INDEX “;mf“;"“?‘
- kg/m® DENSITY OF WATER w L% WATER COWIENT ) mm  GRAIN DIAMETER max = e
%, knod uNIT WEIGHT OF WATER $p % DEGREE OF SATURATION B, mm  n PERCENT - DIAMETER

F &g;’ms DENSITY OF 501t w, % LIQUID LIMIT €, f UNTEORMITY COEFFICIENT

r KN/ UNIT WEIGHT OF SOIL w, % PLASTIC LiMYT b " HYDRAULIC HEAD OR POTENTIAL
A kg/r® DENSITY OF DRY 501 wy % SHRINKAGE LimiT @ mfs  RATE OF DISCHARGE

@ Ln/nd UNIT WEIGHT OF DRY SCH b % PLASTICITY HIDEX = Wy = ¥p ¥ més  DISCHARGE VELDCITY

P,y ko/m' DENSITY OF SATURATED SOIL ) L LGUIDITY INDEX - ‘"‘: e P HYDRAULIC: GRADIENT

Yoot knf®  UNIT WEIGHT OF SATURATED SO p"“x -w k m/y  HYDRAULIC CONDUCTIVITY

P kgin? DENSITY OF SUBMERGED 501t e 1 CONSISTENCY INOEX= =g j k/m? SEEPAGE FORCE

' ndm® UNIT WEIGHT OF SUBMERGED 301 [ 1% VOD RATHS N LODISESY STATE
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REINFORCING STEEL SHALL BE GRADE. 400 MFa
BARS. MARKED WITH THE SUFFIX 'C° SHALL BE
COATED BARS -
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H T B
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H \\ A . -~ aars
i N // { \A ST o 13475 = T
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g /\, pe ¢ : 21wy =11
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E l - e 79, M52 dg, SO 3/:;15“ iso0 475 FOOTINGS £ APPROACH SLABS 20 MPL:
H 006 i : . . Ry REMAINDER 30 MPe
§ zpm.sua |- £ = : Vs o
H

2

= DECK DRAIN (TYF}) ) CLEAR COVER TO_REINFORCING, STEEL

+ SPACCS ® 2850 = 1400 FOOTINGS 100 %25 min
ABUTMENTS ¢ WINGWALLS (FRONT FACE) 802 20mnm
wECK - TOP 702 20mm

TYPICAL DECK- SECTION ~ BOT7TOM 40% /Omm
- — o REMAINOER (UNLESS OTHERWSE NOTED) . 70% 20mm

S EXISTING,
CONE. PIERS

CONSTRUCTION NOTES
EXISTING STEEL BEAM BRIDCE - - THE CONTRACTOR SHALL FINISH THE BEARING SEATS
WITH CONCRETE CECK TO DEAD LEVEL 7O THE SPECIFIED. ELEVATIONS 70
BE REMAVED A TOLERANCE OF T 3mms NO CONCRETE-SHALL
ﬁ;g;lcf‘c'\gw pr— BE PLACED ABOVE 7HE ABUTMENT BEARING
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