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Mr. J. C. McAllister
o .  Head,Structural Section From: Geotechnical Section
: \ Northern Region Northern Region

Attention: Date: 1978 09 01

Cur File Ref, . In Reply to
RETAINING WALL AT PORT CARLING

Subject:

WP 401-64-02, HWY 118
DISTRICT # 11 - HUNTSVILLE

A o A o o 0 o S ek i e

In his memorandum of 78 08 29 to you, Mr. Payer
refers the question of frost heaving and internal
seepage to the Geotechnical Section.

It is the opinion of the Geotechnical Section that
due to the granular nature of the sub soils that
differential frost heaving should not be a problem.

During the course of the investigation no substantial
sones of wet material were encountered and this
Section does not foresee a problem with internal

seepage.

_ MJR/SGH/ap

cc:

e
_—

5. McCombie Att'n: A. Parne

Att'n:

M. J. Ramsden

Project Soils Supervisor
for

S. G. Wilson

Soils Engineer
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P. Payer

K. Se1by
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Mr. J.C. McAllister ' | Soil Mechanics $aa£inn"'

Head, Structural Section = Engineering Materials Office
Northern Region, North Bay - Room 3153, Central Building

78 08 29

Rers Rataininq Wall at Port cafling
Distriet 11, Hunteville

_ We have reviewed the design proposals contained in your memorandum’
of 78 07 18, together with the attached subsurface informatien =
obtained by the Regional Geotechnical ﬂaauimnwr L

The proposal calls for the use of grouted, cobble size stoneg . &
"on a slope between Sta. 333400+ and Sta. 337+450+. The vertical
height of the slope varies from 2 feet to 6 feet and steepness
from 1l:1 to 4:1. - o e

The borings have indicated that the relatively shallow (2 'te 12 |
feet) overburden material consists of dense to very dense silty . = =
sand with traces of gravel., Frequent boulders and cobbles were . =
also found within this zone. The granular deposit is underlai

by bedrock, o , L o

Three problems are usually considered in the design of cut-slopés
constructed within non-cohesive deposits: 'surface erosion, .
internal seepage and frost heave effects. L

At this location, it is our opinion that placing grouted cobblé
" size stones on the slope will provide adeguate protection again
 aux£amaV&rwaiang , , - "

. As reported, no groundwater was encountered during the fiel
vestigation (1978 06 19~21) and the sampled material appeared .
to be in the dry state. From this information we have conciuded . =
that internal seepage and frost heave would not present problems - -
concerning the performance of such slopes. However, the presence
of internal seepage and the possibility of frost action (heave) L

- should be further ascertained by the Regional Geotechnical Section.

P, Payer ,
Senior Engineer

For: K.G. Selby
Supervising Engineer

- PP/KGS/gs

co: W.W. Peck
Filash/g
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_E REPORT ON SOIL EXPLORAI |UN'

-

DESIGN SERVICES BRANCH

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

RECORD OF BOREHOLE N2 1

FOUNDATIONS OFFICE

WP 401-64-02 LOCATION 337 + 75 26" Left Centreline Hwy. 118 ORIGINATED BY H.T.
DisT 11 HWY 118 BORING DATE June 21, 1978 COMPILED BY
DATUM____ Geodetic BOREHOLE TYPE __ Hand Auger to Refusal CHECKED By _S:M:
IL PROFILE AMPLES o JDYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
Son .O > = |slows/Foor PLASTIC LIMIT wel &
ol o ot 3 20 40 60 80 100 WATER CONTENT—W | = &
ELEV Zlw| w 2] 2 |[SHEAR STRENGTH we w we | @& ] REMARKS
SEFTH DESCRIPTION 2l 2] > <] 3 o unconened + FIELD VANE | ° ! o
AR % |e Quick TRIAXIAL  x LAB VANE | WATER CONTENT %} Y
780.3 | Ground Level i Z leLey GR SA.51.CL.
Q0 Top poil 2 [ TSR e i h
L1851 o 8gndy-fogny fEoney T 1
Refusal Probable A N - -
Bouldery Material
770 . — - N — .
— 760 - I ————




£ REPORT ON SOIL ExPLORAL JON.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

OESIGN SERVICES BRANCH

\FOUNDAT_IONS OFEICE

RECORD OF BOREHOLE N2 2
WP 401-64-02 LOCATION 337 + 71 29' Left Centreline Hwy. 118 ORIGINATED BY H.T.
pisT 11 Hwy 118 BORING DATE June 21, 1978 COMPILED BY
pATUM ___ Geodetic BOREHOLE Typg __ Hand Auger CHECKED BY __S.W.
IL PROFILE AMPLES « |DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT oW
50 > 2 ]BLOWS/ FOOT PLASTIC LIMIT wel &
51 o o 2 20 40 60 80 100 WATER CONTENT—W | = %
ELEV Elygtlw 21 2 |SHEAR STRENGTH We W Wy @ w | REMARKS
SEPTH DESCRIPTION 12 > | €| 3 |O UNCONFINED + FIELD VANE ' i ' e
IR & le quick TRIAXIAL  x 1AB VANE | WATER CONTENT %} Y
780.0, Ground Level v Z leLEy : : ' GR.SA.S1.CL.
W:U'U_ Sandy Loam Topsoil &' M‘, - I
e W e o]
L5 Fine_mkgfm:mné\ﬁ: ] -
Z.20 End o orenoie
- ' Refusal - Probable -
S Bedrock - —
770 1 i - B ]
— ] 760 - SN RSO ]




| MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

£ KePORE QN SOIiL £XPLORA¥10!‘

RECORD OF BOREHOLE N2 3
WP _401-64-02 LOCATION ___ 337 + 60 29' Left Centerline ORIGINATED By =T
oistT 11 pwy 118 BORING DATE  June 21, 1978 COMPILED BY.
DATUM  Geodetic BOREHOLE Type Hand Auger to Refusal CHECKED BY mmf_ﬂ;w
SOIL PROFILE SAMPLES o JDYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
: : : = |8Lows/ FOOT PLASTIC LIMIT a0
51 o » 2 20 40 60 80 100 WATER CONTENT—.W | »
ELEV 2| S| w 3] g [sHEAR STRENGTH wo w w1 @& ] REMARKS
SEFTH DESCRIPTION Sl 2| > | €| 3 |o unconeneD + FIELD VANE | v L o
@ 2172 % | e QUICK TRIAXIAL X LAB VANE |WATER CONTENT %} ¥ _
780.0 | Ground Level © Z JELEV GR.SA.51.CL.
0.0 t5andy Loam Topsoil | - b R i i .
[775 Fin&@amm.immque% , ' p— W e Rl (il R
2.53..tEnd of Borehole e SO
: Refusal - Probable N | -
S | Bedrock |
770 - - - .
| 760 S s m——p——




£ REPOKI ON SOIL EXPLOKAI n:m‘

MINISTRY OF TRANSPORTATION AND CQMMUNICAT!ONS*ONTARIO

WP

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N9

FOUNDATIONS OFFICE

401 ~64=02 LOCATION 337 + 55 29' Left Centreline Hwy. 118 ORIG)NATEO gy _H.T,
oisT 11 pwy 118 BORING DATE June 21, 1978 COMPILED BY
paTum__ Geodetic BOREHOLE Type  Hand Auger to Refusal CHECKED BY _S°W-
. SOIL PROFILE SAMPLES o IDYNAMIC PENETRATION RESISTANCE JLIQUID UMIT Wy
: = |slows/ FoOT PLASTIC LIMIT - W F
sl 1ol 3 20 40 60 80 100 JWATER CONTENT..W ’ga%
21 S w | 5] o [SHEAR STRENGTH - we w W | 2% remarks
ELEV. 1=zl a o] 2z > ,, 3 a. A
SEFTH DESCRIPTION sl S > | S ] § |© UNCONFINED + FIELD VANE
o 2 I I % | e qQuick TRIAXIAL X LAB VANE | WATER CONTENT %} Y
779.8 | Ground Level w Z leLey ' \ ' GR.SA.S!.CL.
0.0 Sandy Loam Topgoil |i==l | e A SRR A
s | N — B Y S Rt S |
71151 Fine San oty T T j5 RN SR S S
2.3 End of Borehole ' i - B NS SN U RO
———— Refusal - Probable o . -
oo Bedrock S
R 770 I - - ﬁ
A | 760 |- — N .




£ RrPUKI ON SOIL &X?LORAHU’N‘

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

401-64-02 .

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

N® 5

FOUNDATIONS OFFICE

WP LOCATION 337 + 50  24.5" Left Centreline Hwy. 118 OR.IG!NATED gy HoT.
oisT 11 Hwy 118 BORING DATE June 20, 1978 COMPILED BY
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger to Refusal . CHECKED BY 5.W.
SOIL PROFILE SAMPLES o |DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
. : = |BLOWS/ FOOT PLASTIC LIMIT W =
51 . ol 20 40 60 80 100 | WATER CONTENT—w | 5o
ELEY , Zlwlw 2] 2 SHEAR STRENGTH ws w W | @& REMARKS
S DESCRIPTION Sl >~ | <] 3 |o unconemep + FEW VANE | © ‘ e
. 127 | 7] & | ouck tmanar x ias vane | WATER CONTENT %] Y
779.7 | Ground Level » < |ELEV : GR.SA.SI1.CL
0.0 Sandy Loam Topsoil lOFZM - SRS R - R
T | p—— g I MR R Ao
it s el o {:} ;SO AT S aa—— e SR s el bt A B ity o e o ikt e e e ki .
‘ .~ 053188 TTII5} SRt DS SO - {L4,84,22,0
Frrr?l _Gravel 4o " o -
DU Y- § N e ] s
‘ B82TSS 37 - - T " T 2,82,16,0
LI Ty o Sandy Loam - P . o ST
9.0 jknd of Borehoi ?f% 770 . - - I ]
Refusal Probable ~ 7 _ .
p— Bedrock - iy s it INRU Py N R I
— 760 i kb s
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REPORI ON SOIL EXPLORATI I()N.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

LOCATION

RECORD OF BOREHOLE N2 6

' FOUNDANONS. QFFICE

WP 401-64-02 337 4 50 28.5' Left Centerline Huwy. 118 ORIGINATED By T
DIsT 11 HwWY 118 BORING DATE June 19, 1978 ' ' COMPILED BY
DATUM Geodetic BOREHOLE TYPE _ Hollow Stem Auger & BXL Rock Core | CHECKED By _S:W.
T SOIL PROFILE SAMPLES o DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT et
' e = BLOWS / FOOT : PLASTIC LIMIT e Wp w >
- Sl o o] 3 20 40 60 80 100 | WATER CONTENTW | =&
ELEV ]2 | w | 2| ¢ [SHEAR STRENGTH 1w w w32 remarxs
W DESCRIPTION il B g 8 | O UNCONFINED + FIELD VANE ' o ©
‘ o %’ O % | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT %} Y ‘
779.8 | Ground Level v Z leLEY GRSA.SI CL.
0,0 I Sandy Loam Topsoll BT T RSO S . JURDIDS R—
PN 179851165 - ” 12,66,*22,0
B 5 —— R N
- & S WATE - - § R A AR 5,67,28,0
Wﬂ._":- ISR N1 - S T T T 1.9:,74,7,0
s 770 ’ _ \ :
167.5Sandy Loam - Bouldery B R U SRS SURY BADRE IR PR
1237 Bedrock [/ - S S Shun R
T Recovery Good I U B g e
625 4 R S e Rutius A . -
711 End of Borehole | \—— |  |—/—F——4 JRRVR S RO N S
— 760 A
R e 3 ] o S B R D




| MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
DESIGN - SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 7

c KePOKI ON SOIL EXPLORAH{)N.

WP 401-64~02 _ LOCATION 337 + 50 32.5' Left Centreline Hwy. 118 ORIGINATED BY H.7T.
pisT 11 Hwy 118 BORING DATE June 20, 1978 _ COMPILED BY
DATUM ___ Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY _S.W.
SOIL PROFILE ‘ SAMPLES = [OYNAMIC PENETRATION RESISTANCE {LIQUID UMIT oW
: £ lsiows/ FoOT PLASTIC LIMIT cWp | 7
' 51 o w 2 20 40 60 80 100 WATER CONTENT_.W | = g_;a
ELEV. . a il By 2 2 SHEAR STRENGTH Wp wo W @ w1 REMARKS
OEPTH DESCRIPTION Sl 2 > | | 3 |© UNCONFINED  + FIELD VANE : \ e
\ = zza T2 5 ® GUICK TRIAXIAL X LAB VANE | WATER CONTENT %} %
780.0 |Ground Level % Z |ELEV : GR.SA.S1.CL.
0.0 [ Sandy Loam TopSOile Foi- - L “ ; - '
SS— o4 S F N, — ——
(Fine Sandy Loam Stoney & RIS IIOL" , N C —prr o e Ty | 6448,34,12
AT : -~ N - '
Y/ . n . R
a @
[ e ]
— 03 _ - Jt S WA Y B |
— "o, WS4 HS 1997 , . 1 | QU S . I 12,81,7,0
P A . S : B S _
o JUE PR S - A
jll_gﬂi.ﬁxml R SRR I - f - X ARG AN P QS SR
S -k | 770 | S DIV Et R B |
{7685 Fine Sandy Loam Stoney- .| BA 1SS | 43 ——1~ . | ...y " |10,67,23,0
TII.57Fnd of Borehole - Bt S IR SUR S IV P
] - 260 AT, R R SO




REPORI ON SOt E_x?wkmzum‘

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 s

FOUNDATIONS OFFICE

WP 401-64-02 LOCATION 337 440 29' Left Centerlime Hwy. 118 ORIGINATED By LTt
pisT 11 HwyY 118 BORING DATE June 21, 1978 COMPILED BY
DATUM  Geodetic BOREHOLE TYPE Hand Auger » cHeckeD By _S-H.
SSOIL PROEILE . SAMPLES =  JOYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
- . = |BLOWS/ FOOT PLASTIC LIMIT W | Fe
51 o w | 3 20 40 60 80 100 WATER CONTENT_wW | = %“»,
ELEV _ glw i w | 2] 2 |SHEAR STRENGTH Wwe w Wi | @ | REMARKS
D'EPf ' DESCRIPTION 212 = | 2 3 | © UNCONFINED + FIELD VANE : e
& % A £ e QUICK TRIAXIAL X LAB VANE WATER_CONTENT By Y
778.1 | Ground Level wi Z |ELEV ‘ | GR.SA.SI.CL
0.0 Sandy Loam Topsoil N - ] - I AN A
T Fine Sandy Loanm Stonay”-aff;a “““““ DRSO AU RRS) SN DS S
775.6] R R . 55 (R MU R AN
D B : \;; . b e ]
TG T Very g;jm Sa“fy“ Loam.te o - O RN O S
el Qt End” of Borehole S ——
S| 770 PSR SRR BN I ESOPN SN
B L760 U NN RO DRV & ]
TP ity iebeeplbbiebdti 1 e SRR AL SRUNIE SATDE IR A |




MINISTRY OF TRANSPORTATION AND COMMUN!CAT!ONS_ONTARIO

REPOKI ON SOIL EXPLORAIL rom.

e oSt B St oo+ e v

DESIGN SERVICES BRANCH _ FOUNDATIONS OFFICE
| RECORD OF BOREHOLE N2 ° |
WP 401w64*j02 . LOCATION - 336 + 65 11' ‘Left Centreline Hwy. 118 ORIGINATED BY _H.To
DisST 11 HWY _ 118 BORING DATE _ June 20, 1978 | | | COMPILED BY
DATUM  Geodetic ' " " BOREHOLE TYPE Hollow Stem Auger | CHECKED By _S.W.
SO PROFILE SAMPLES v |DYNAMIC PENETRATION RESISTANCE JLIQUID UMIT  memeeeWy
e : . £ fBLOwS/ FOOT . PLASTIC LIMIT wol &
51 o w3 20 40 60 80 100 | WATER CONTENT—W | =&
ELEV. gle|w 2] ¢ SHEAR STRENGTH Wp w we I @& | REMARKS
SEPTH DESCRIPTION 12> 1 g 3 | © UNCONFINED + FIELD VANE ' - ' -
& % - . 5 ® QUICK TRIAXIAL X LAB VANE - WATER CONTENT % )_f
764.4 v Z JeLEV | ~ {ersA.SI.CL
0.0 Asph 2" Gravel 2" : - - '
] . - —-
: ﬂ L ~ 'w:...... ” B . o
' g gainie - 1 RSN RN D 6,56,37,0
WW1Y1 M - ’%‘%‘rgg »gug 760 . L R
S T0TEAd of Bor e%ale 3 R L St
Refusal - Probable ‘ A B SRR S B AN WA SN |
et Bedrock : RN SRS DEcaity TSN R SR S
T 750 BSOS
S S Salis uabuatt [T .
o ,_.HL,. o . — . - e ——— — - |




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

REPORI ON SOIL Exs‘*wkmsom.

DESIGN SERVICES BRANCH - FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 10
WP 401-64-02 LOCATION 336 + 65 22' Left Centreline  Hwy. 118 orRIGINATED BY 1T
DIST 11 HwWY 118 BORING DATE  June 20, 1978 ' ’ COMPILED BY
DATUM __ Geodetic BOREHOLE TYPE _ Hollow Stem Auger L CHECKED BY _S.W.
SOIL PROFILE SAMPLES e JDYNAMIC PENETRATION RES:STANCE LIQUID LIMIT Wy
: : ' 2 lslows/Foor PLASTIC LIMIT Ws =
51 o ol 3 20 40 60 80 100 | WATER CONTENT__w ;‘SJCB
2181 o 15| o [5rear STRENGTH W w W | 331 rREMARKS
ELEV foa) a. ad :".ZD 4 A . o
DEPTH DESCRIPTION 212> | € 8 | © UNCONFINED + FIELD VANE ‘
el 2|7 | € e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
769.4 | Ground Level » Z lELEY ' GR.SA.S1.CL.
0.0 N Ll B . L ] .
— A + — s P alpoves st
n—— 15 R TSEITI b S o Sl A 6,71,23,0
—— 4 U QRN N
7629 agdy Loam_ St U bertmersse e _ -1 i e ]
JU S ) End of Boreholghﬁv ' I — JNNUEOY SRR SUDUURE NV SR |
S 760 S GG Sl AR
o] — sl il BV R B faes




REPORT ON SOIL EXPLOKAI !{)N.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH - o ‘ - FOUNDATIONS QFFICE
: RECORD OF BOREHOLE N2 1
WP 401~64-02 LOCATION 335 + 50 12" Left Centreline Hwy. 118 . ORIGINATED By _H:T:
pisT 1l Hwy 118 BORING DATE Junme 20, 1978 | COMPILED BY.
DATUM  Geodetic , BOREHOLE TYPE Hollow Stem Auger o CHECKED BY _S.W.
SOIL PROFILE " OSAMPLES % |OYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——0™t
e ' ¥ ]BLOWS/ FOOT PLASTIC LIMIT ceWe | >
61 o » 2 20 40 60 80 100 WATER CONTENT..w | = &
ELEY | S w 3] g [SHEAR STRENGTH wo  w W | @& REMARKS
SEPTH DESCRIPTION rdl BN R - 8 | O UNCONFINED + FIELD VANE e
el 27 & le QuICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ | _
752.5 | Ground Level © Z |ELEV - GR.SA.S1.CL
e 750 - S O -
I o BR84S 1A ‘ _ N B R 4, 50,26,20
PO ORI o 5 Y . e e ] 10,69,21,0
Wm Stoney S B , T : _ , .
nd of Borehole .- e s Ry el \ '
740 - SR RS BUNS SN SN SRV NN
—_—_— J e S S S it et (ISR Ry (R s




E KEPOKI ON SOIL EXPLOKAI !ON.

DESIGN SERVICES BRANCH

401-64~02"

RECORD OF BOREHOLE N2 12

"MINISTRY OF TRA_NSPORTAT!ON AND COMMUNICATIONS=ONTARIO

FOUNDATIONS OFFICE

WP LOCATION 335 + 50 22' Left Centreline Bwy. 118 thGINATED gy B.T.
DIST__11  HWY__ 118 BORING DATE __ June 21, 1978 " COMPILED BY _
DATUM___ Geodetic ' BOREHOLE TYPE _ Hand Auger to Refusal CHECKED BY _S:.W.
. SO1IL PROFILE SAMPLES ~ |DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT e WY
e E  lslows/ FooOT JPLASTIC LIMIT e} 2
61 o Y S 20 40 60 80 100 WATER CONTENT...W S%
ELEV \ E|w | w D] § |SHEAR STRENGTH Wp W Wi | @G| REMARKS
SErtH DESCRIPTION sl 2] > [ €] g |0 unconened + FIELD VANE ' - ' e
. 3 B i &5 e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %{ Y .
-1 Z - O \ 1
752.5 | Ground Level o Z leLe GR.SA.S1.CL.
0.0 Bandy Loam Stoney e - - N — )
— a8 . T
2.0 h AN R A N
,Egguggllsgr%rg%gble SRS O N
Bouldery Material N N




. REPOKI ON SOIL EXPLORATI EON.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 13

FOUNDATIONS OFFICE

wP .~ 401-64-02 LOCATION____334 + 65 27' Left Centreline Hwy. 118 ORIGINATED BY (H-I:
DIST 11 HWY 118 BORING DATE Tune. 21, 1978 COMPILED BY
DATUM__Geodetic BOREHOLE TYPE __ Hand Auger to Refusal CHECKED BY _S:W.
Fi SAMPLES ~ |OYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wt
SOIL PROFILE : & |sLowsy FooT PLASTIC LIMIT —We | 2
5 w3 20 40 60 80 100 WATER CONTENT_W | = g :
14d i A 1 i A
ey 2| &1 w | S| g [SHEAR STRENGTH W w | 8| REMARKS
a d L O 4
BEFTE DESCRIPTION =12 > | €] g ]O UNCONRNED + FIELD VANE .

EPTH ' o % R & ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % Y _
749.5 | Ground Level - Z lgLev GR.SA.S1.CL
.0 | Fine Sandy Loam TopSOjL L B B e
|83 Fine Sandy Loam - - A SR R SN SN

—Clay Loam  Stiff | e
LN TRd o BoTehole P
- ‘Refusal - Probable - - = . S IS S—
Bouldery Material — e T
B— —+740 Ty T T
PRS- | e S R Suvntl el SumtUh A




E KePURE ON SOIL EXPLORAIT nuu.

MINISTRY OF TRANSPORTATION AND COMMUNiCAHONSwONTAR!O

DESIGN SERVICES BRANCH

 401-64-02

DIST 11 _Hwy 118

| pAaTUM

Geodetic

RECORD OF BOREHOLE N2 1

LOCATION

334 + 50

11' Left Centreline

Hwy"ils

FOUNDATIONS OFFICE

BORING DATE

June 21, 1978

BOREHOLE TYPE

Hollow Stem Auger

ORIGINATED BY _H.T.
COMPILED BY

CHECKED BY _S.W.

SOiL PROFILE

SAMPLES

DESCRIPTION

Ground Level

STRAT. PLOT

NUMBER

TYPE

Nt VALUES

GROUND WATER

m
—
m
<

20

410 60

80

DYNAMIC PENETRATION RESISTANCE
}1B8LCWS / FOOT
100

SHEAR STRENGTH
O UNCONFINED
® QUITK TRIAXIAL

+ FIELD VANE
X LAB VANE

Wp

LIQUID LIMIT Wy,
PLASTIC LIMIT
WATER CONTENT..W

b

Wy

Wy

Lr

WATER CONTENT %

BULK
ENSITY

o

REMARKS

GR.SA.S1.CL.

Asph an

 Crushed. Gravel 1"

'Sandy Loam ’Stoney

LS LY

SAMPLE _

b e s s i = St e

Ui

T

2.2

Clay Loam  Stiff
End o orehole

740

" EUR——

RSP S

R et i i

P R

8,65,17,10

3,36,19,32




E REPOKI ON SOIL EXPLOKAIT EON.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

401=64=02.
11 HWY
Geodetic

WP
DIST
DATUM

118

RECORD OF BOREHOLE

333 + 50

LOCATION

14' Left Centreline

BORING DATE

N© 15

Hury.,

118

June 21, 1978

BOREHOLE TYPE

Hand Auger to Refugal

FOUNDATIONS OFFICE

CRIGINATED BY H.T.
COMPILED BY

CHECKED BY __S.W.

SOIL PROFILE

SAMPLES

DESCRIPTION

Ground Level

STRAT. PLOT

NUMBER
- TYPE
‘N' VALUES

GROUND WAITER

m
ik
m
< -

DYNAMIC PENETRATION RESiSTA_NCE
BLOWS/ FOOT

20 AO 60 80

100

SHEAR STRE‘\IGTH

O UNCONFINED
o QUICK TRIAXIAL

+ FIELD VANE
X LAB VANE

Wp

LIOQUID LIMIT W
PLASTIC LIMIT Wy
WATER CONTENT W

w

£y

BULK
ENSITY

Wi REMARKS

L

WATER CONTENT %

=0

GR.SA.S51.CL.

s:p‘.

-

4.
ke

Sandy Loam Stoney

a B .

Course Sand

P
s,

Mﬁn?ug }Bor% %ablgal

Bou dery Mater

740

——

b i s i e s wh




REPOKI ON SOIL EXPLORATION .

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—=ONTARIO

DESIGN SERVICES BRANCH

WP 401~64-02

RECORD OF BOREHOLE N2 16

FOUNDATIONS OFFICE

LOCATION 333 + 50 22" Left Centreline Hwy. 118  ORIGINATED BY _H.T
pisT 11 HWY 118 BORING DATE  June 21, 1978 COMPILED BY
DATUM___ Geodetic BOREHOLE TYPE _ Hand Auger to Refusal CHECKED 8Y _S:W.
SOIL PROFILE © SAMPLES e DYNAMIC PENETRAITION RESISTANCE fLIQUID LIMIT  woe™y
: . = |slows/ FoOOT PLASTIC LIMIT ceWp | 2
ol o R B 20 40 60 80 100 WATER CONTENT_W | = A
ELEY | Z | w | 2] g [SHEAR STRENGTH wo  w W | @& REMARKS
SEFTH DESCRIPTION Sl 2] > | €] 3 |o unconened + FIELD VANE | - e |
e :2) Tl % 1® QUICK TRIAXIAL X LAB VANE WATER CONTENT %{ Y
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| Ministry of ‘l' ‘I’

Transportation and
Commuhnications

Ontario Memorandum
To: Mr. J. McAllister, From: Geotechnical Section,
Head, Structural Office, \ Northern Region.

Northern Region.

Attention: Date: 1978 07 11
Qur File Ref, ' . In Rep!y to
Subject:

W.P. 401-64-02, HIGHWAY 118
PORT CARLING - RETAINING WALL
DISTRICT #11, HUNTSVILLE

We have completed our field investigation for the proposed. retainlng
wall in Port Carling. Enclosed please find the logs of our boreholes,
sample sheets, CrOSS“SQCﬁionS and a plan showing the test hole locations.

Our field work was done in the textural classification system and the
percentages of gravel, sand, silt, and clay are shown in acecordance with
this system. Elevations were detarmlned from cross-section. During the
investigation no free water was encountered and the soils were described
as being only moist,

Although the information as presented is not in accordance with the present
practise of the Soil Mechanics Section I trust they will find it adequate.

1f the information contained meets with your approval please forward to
Mr. K. Selby, Soil Mechanics Section. If you or Mr. K. Selby have any questions
please feel free to contact us.

J/f,ﬁf-ﬂﬁf&@e-/
SGW: tp ' S.G. WILSON,
Encl. , SOILS ENGINEER.

¢.c. 5. McCombie

E;QQQ;E;??}Egégﬁb“

oo g e e

o i



Transportation and

@ Ministry of . .

GCommunications

Ontario Memorandum

To: Mr. C. Mirza From: Engineering § Right-of-Way Office
Manager, Soil Mechanics Section Structural Section
West Building, Downsview Northern Region

Attention: K. Selby Date: 78 07 18

Qur File Ref. in Reply to

SUbjec‘[: Wh P» 401*64“02

Retaining Wall at Port Carling
Highway #118, District #11

T VTR« R T e e ™

I discussed Planning and Design's proposal, at this location,
with you some time ago. Regional Soils have carried out the
field work, the results of which I am forwarding to you.

Planning and Design propose to use grouted, cobble size stone on
a maximum 1:1 slope and contained between a type 'B' curb and
a concrete sidewalk.

Plan of the location and cross-sections are also enclosed.

Please review this proposal and let me have your comments as
soon as possible.

JCMcA/tt J. C. McALLISTER

Encl. HEAD, STRUCTURAL SECTION

cc: A, Parnamagi
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Jepﬂrtmenf of Trznsporcatilon and Communicatiens
RERETIGAA R SAEALRT TFREE

MEMIORANDUM
T Mr, J. HMeAllister, (2) Fron Poundations Office,
,;!‘0 Reglional Eridge Planning uuperviso Design Services Branch,
: Forthern Reg 1on, Central Bidz,, Dowisview.
North Bay, Catario. '
Y ATTENTION: DaTE: November 225 1971 .

DuUR FILE RreF, IN REPLY TO fé@yz - 3

W FOUNDATION INVE

Proposed New
Belated ﬂvtaln ;
Cressing of Awy. #
Indian &iver
, Village of Port Carling -~ Dist. of Muskoks
R District KNo. 11 {(Huntsville) ;
W.0, 71-11074 - WeP. 40164

Conk 73123

Attached, we are forwarding to you ocur deteiled
foundation investigation report on the subsoil conditicns

sxlsting at the above structure sit

L ‘ we believe that the factual data aand recommeudations
ontained therein; will prove adsguate for your desizh :
1

<

PO 1 4

reguirenentg. Should additionsl
please do not hesitate Lo contact oux Offlice.

nfornation be reguired,

Wwa
" e J’{{{;?”{‘{: R AR G

AGE/ o A‘ G, Stermac,
attacah. PRINCIPAL FOUNDATION ENGINRER.

co: Meszsrs, D. W, Ferren
‘ B. R, Davis
A, Autka
B, FeArthuy

B S. Chapnmsn
)@; B, J. Giroux
e B, Northwoced
. B, Wrons .
v . B, 4. Singh ff

- Bt o Fevan £
Feundations (ftice ¥
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‘q‘cendit10ﬁ° in this area were oetermlneﬁ.

FOU"“ATION IKV:S GA TIOI'RE?OZT
u(‘n
Proposed Ee* ‘Structure Jnd
elated Retaining 4zlls at the
Crossing of Hwy. 113 (Line 'Z') 2nd
, Indian Rlver o ,
Villsze of Pori {-~rlinz - Dist. of Fuskoks

District Mo, 11 (ﬂuntav1lle} &

.0, 71-11074 --  W.P. LOL-8L
1. INTRODUC TION:

The Fou ndatiod Of”ice 28 re quested'to carry ovt
‘1
retaining wslls to replgcm the exiOv Ones at the afore‘

-°ubburface ihvestiﬁatlu for a or ed stru“ta e ;nd r

crossing, in ths Village of Port darllné, Dlstrlot oF

- In sddition, sn investizs tion waS‘carried
of the propcséd,dotour.« St

from Mr, J,. C A llivter,

No“t%ern'?égiOn"dated Julj 1), 10?1 hn 1nv45ti , :
{subGequenu*y'carri & out. by this’ DPflco a tho p“0ﬂ03°d sit

During this 1nv st atlon ‘the cuo:o¢l, ked*o~? nnu groundﬂ

‘5

Thls reporr contains thn Tac tual rosult
th the recomme,

from thn imvaqthetlhq, together wi mends
 pertaining to the foundations of the proposed pérmaa nt struﬂtur

as well as temporary datour tructu and:retainihg~?5  §{

2. DE5CRIPTI O\'O THE CITZ AND GEOLOGY

The area,investi ated is &OCat j in comnervla]ly

‘developéd part of the,vlllaé of Port CPrllnL, soeclflcalxy

the point where Ewy. #118 crosses ~Indian River. The oubh

130 feet in width and 8 to 13 feet ‘depth, with the natuy ral
side slopes ranging from 27:1 to 3:1, At tqc time of thof‘
investigation the water level in the river was approzlm tply

the

to north-west flowing Indlan Ziver c:g nnel vnr¢as ”rdmf 0 to;‘
in
1

elevation 739; i.e.,, the water was belween 4 to 1l feet in jeoth’

.3 s o~




2. DIZSCRIPTION OF THZ SITE AND GEOLOGSY: \con*'d) .
res with ‘the Indian leﬂr
downstresm of the existing ructu re, This lock 1s'approy1nat

4 1ift lock qykte-

i3
=
(5]
'"5

iy
33 feet wide and 20 feet deep; the lock is ccnfined by poncreuvﬁ;'

retaining walls.,

" The surrouhding
- from the Indian River -
u_elevatiOn of 782 south »

'p vcd roadw

-
N
)
]
[
o)
Q
H
6]
o
Sy

n
, HWJ {}1u, in t
The existlnL Hwy. #118 st

i -
ucturercro seing the Iaalan %1ver,
however, has a single ianeg bnl“.' °°“tin°ntdetawlsof the
st*uctuﬁe will be described in Section uo.aé,

rnhyolographlcally tqn 1t9 is. s;tuoted'w;tm; qu“

'Urecambrlon Sh*el

- many‘areas tha bedrocﬁ~* co ve“ed by rolat%valy th,r~ posits
~of sand snd zravel lﬂid‘d0wn;as outwash deposits duri ﬁé the

1nterglec1al stage¢.

g PIZLD AND LAZOIATORY & 1031 ¢

Twenty-six sa ampled toraholes
p2 nied by a2 dynamic “Oné penetrat n test, were pu j
sihe.( The borlngb mnd cones wers a*vanéed" si ng a 1is ﬁbn@

rig dJOt@J for soil sam ollng pur'oses.‘_*ou¢ borln:.i(

down through the river bed of the Indian : 31y

out by wmounting the drilling. eqaiygent’o 2 ra
k Samples of the fill and over“urdcn nere, 

requlfed intervzls, in é,z-inch Dol spl;t»spopn‘“

was hammered~into the soil in accordance with the c
Sga

i
for the Standard Penetration Test.  The ssme method was u
e

to advaznce the dynamic‘cone,penetration"cests,; mhﬁ~over»

is often bould y in nature; dismond drilling techuigues w2re
periodiCally req d,*o advence through the bouldery,zones;i'

- 08




3. PIZLD AHD,LABO?AAOEY WORH e (cont'd) .

Bedrock was proven in 2& of the boreholeq”by ob%éihin

between 4 and 16 fest of either 23X or AXT size rock corﬁ samples.f
Groundwster }eyel oksorvatlons were ga*rieu out duriné

the period of the inves tlgat or, in the oaﬂn boreno‘eo,f

The soil, bedroock and groundwater 00h4i+1ons,vefcounferei
a8t those borings put down st the proposed site are presente
on the Record of Zorelog ahﬂets appﬂndcd to rls rﬁport~iy,
location and elevation of each of fthe'oo* sholes Were prov1d g
by personnel from the Rezlonal Ingineering burvny" Sébti@h‘ '
(North Bsy), The elevations in this report are relerenced
~a Geodetic datUm. | | '

The locatiOUS'Of‘the,borirgs ouf domn ara shown
plzn on Drawing No, 71-110744, ot"‘atléreph?cal orofll°8,

the proposed slignment of Ewy. 4118 (Llne"“') as’ wellvas:
the temporery detou* inferred frowm the borlng datw, ,
“presented on thv aforementl 243 dr3m1ng. ,ddd1tion31;“‘
siratig raphloal sections are shown on uraw1nx lo.  71&
“All the samples were sﬁbjECtmd to.  ¢5refu§g

- examination in the field and subseguently in th

e

; ﬁf
*ol7ow1n~ this exum’n tion, Labo“atovy‘tﬁs ‘ﬁg=w'
on-selected repreuen+ﬂt1Qe samples to determine
engineering properties of the bVérburden,
: ontent

<
3

Ratural Holst
Atterberg Limi
eriq~Sizc Dist

iry)

i

i :
he wesults of the testing are plotted
of Boreloug sheets and summsrize '

2l contalined in the Append; of this report.

4, SUBSCIL AND REDZOCK CONDITIONS:
1

edominant stratuam scross ths site 15 o loose

to very dense silty ssud and gravel to sandy gravel, which variss
f

fro; cet In thilckness, A 3.5 to 3.5 Feet thick
deposit of stiff to hard clarey silt 1s occasionally sanduwiched
within the granulsr stratunm,

i,

LI I Nt



~bedrock, ancoantereﬁ from ~rounﬂ qurfaue dowrw r*

‘is pres ntnﬂ 1n the Tollowing uuoqectlon_.~‘

from 5 to 6.5 feet;; The conoooltlon (
and travpl abkgoﬂe 1on~+10n° to zosilty
fill,gave i valueh which

”,much,of a'ﬂomo etive effort

L, SUZ50IL AND

Bo1) . Gener

by fill Nhich Tanges frcm 5 to 6.5 feet in dnpth "The COEpOS’T;OG'
of the fill varies randoaly from = clayey' ilt to a ollty spnd
and travel ' S

. The over~u“den is di r=ﬂtly unﬂerl in od guvlssvbeﬁr”c

the surface of which was ‘encountered %th en alevatlohs 77 '
and 751.5. L =

‘The st *‘gr=phyiQHCOUHﬁéra
is plotted on the %acord oft dorﬂlcﬂ; h

profiles aﬂd sectlo‘s, inferrsd
Drawing lo. ?l 1’074A and B. 'A'

S 2Y 0 Fil) Msterial:s
' Fil

1 has been plsced in,meny qre fv:f
rere encoununrﬂd the tthz

beguite v i rle rangzling froma cls: ey
& < k y a

St°nﬂara oﬂnet

values would indlioste that

LT
max.) topscil cover elsewhe:
. G

~avel toisandy grazvel.  The thicknsss
“ing most ext

e ensi :
Cthe viclalty of the Lakevisw Reste

ves5



4. SUDSOIL AND BIIROSK 2 azﬂzo  (contvd) .
o b3} per nnt G ,mular *rﬁ*um; : (uOGt d) .}@_

At rendon 1ocatloq° wood fitre and re1atea organlc'm tt
'“;present in the~up er 3 to 7 feet of - the st atum, jnumer
';boulders are pre sent: Lhroughout th boulde s vary an~wh
8 to 22 inch°s in size. Grain slzq ‘
,fcerrieoxout on sampleq f tke grenular deposl*"
2% inch fo‘sambiing' alcmwnt Ihe’resalﬁs;
are plotted in enve Qpegiorm,on Figuréf ’
- this report. e ;
‘ | otondcrd oeqat*atlon tes tihg  "
 the st atum, the results asre plo ted on the
"_sheets. ihe ’cestlne gpvci'“

' to 100 blows for b 1nchbs, Helnz Tty
- ~blows/ft. ‘ Pd on thcsa Valueg 1t
fi;density Of;

S At B:;
wValuéS»hfb oa’/ﬁt, to qrvmter fhan 100 Loy
"m1th sa avel iz sakﬁ lckeﬂ : '

,dep031t ‘whlle at 3.1 5 ‘the cohnsive m
bedroc{. ‘Tbc tth£ﬂ~oS Of~thl deposx*
5.5 feet. Numerou. baﬂd‘“ﬂd'81lt;s€ﬁmo anc
"thlck, are pkesent throumhout tne dnpoel' :
‘curveo were: obtalaed for three sam ples of,th,
',thu se are olotted on: Flvure 52 14 the ppgnd;ﬁ,
R ﬁtterherg llﬂlt tEStn’WQTa carrind oué*

from the stratu these are plotted on th@ borclo‘

"on the Pla*ticlty Chart, Figure #3. The resul‘

‘range. The batural moisture conten* is gﬁneral]y at or sl*ghflj‘
“below the plastic 11




T di pin ;s'eeply‘at~appr

Thej

" Geologist, Depa

- Nr. Inghem presented the'res,

well as an interpretation of
‘at this site, inia letter'“
A copy of this letter i
deécription,'oresnnted
‘ffrom this letter,

| : The dorinﬁntf
,and'exposed in the immEf'
e

'greined pink grenite

uartz biotite tnflcu with

[y

‘subordlnateitYPb

ry

ut. form I

~Veins of granite pegmatite

structure. These were the ©

¢t

ahd most of the boulders

~the same.

cpat %ern.‘kEVi
“cowaﬁ,~one,sub»pérelle‘ it eation, 2 horiz ’ ‘
‘“e”tic“] get . and less csmmonly a~steeply inolznea‘53 . These

JOlnt are g¢

jol
%
o
)
b 4
<t
>
o]
1]
[
3

n N
open joints are sandfllled
The bedrock contour mzp, d

g GE ,
in 24 borsholes, glves & more or less stralg

ralzghtforward knob-and-
l]ey 1090~'apxy The lowest elavations (710 te 715) follow
s course underlying the restsursnt which may be z2n earlier cheonnel
e

of the Indisn River, however, there is iusulf ¢c¢cnt evide:

gstablish thia,

~3

T e W o
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4, SUBSOIL AND. BmDROC& COVDILION £ (cont'd)
o, 5) Gneiss eaLo"k. (cont E) e

_The rock exposed north of the service sta> :

of steps down to this channel. Au area of ‘b

'reli€f éXis%s,betWeen here and the present§ 

',;‘sou£h df“thi° the rock rises to an ares

S fThe only unusual rock conditions
'H;vicinity of B.H. #6 and in tne present In
,’ The 1atter case is rnlatively minor, where
_fl O to 1. 5 feet in thicﬁnebs appear *o lie

ouplea With S&Veral Open fracture‘
lmay be an unstable ared of reck in

V'The ob ervaticm< ara'pra°nnteu on fn ~1ndlv1du

as well &5 on Drawing No. ?1«‘10?4A and B. e

;that uhe grounéwater 1evnl 7arie between a‘evatlon 738

‘ and 7&0,,, correupondiaﬁ to ﬁEuthS of from 2 to 12, 5 fee
ibelow equting ground °u1fave. The water- 1evel in tha Indi‘n’

 River, at t%e tlme of the %nx atzoa, wae at anouu elevatL

739.
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7. DIQCUSSION AND RECOMMENDATIONS:  (cont'd) ...
' 7.1) General: (cont'd) ‘ L
‘The location of this detour, in relation to Hwy. #118 1s shown
on Drawing No. 71- 1107&A.‘ A temporary strvcture will have to b
“constructed at” the crossing of *he detour and Indian River'
structure will have to be approx*mately 1&0 feet long. '
: bridge with simply supperted spansy incorporatlng a cehtre su
~ could be used at this site. L g
et The predominant stratum acr0~s the site is conposed‘o
a l, 5 to ho 5 feet thick loose to verg éense silty sand ‘and.
to sandy gravel,’with numerous boulders throughout The ove‘

‘burden deposits are periodically overlaln by betreen a
-~ foot depth of fill The overburden 1is dlrectly underla;
,,o’gneiss bedrocﬁ, the surface of which was encountered between
elevations 712 2nd 751,585, : ‘,, ,' : o
Sl Comments and dlscuSS¢on af the faotors relatingft
~3Poundation design of the permanent as Vell as temporary str
. and, aasociated retalning walls are preseoted in the qact on°‘
follow.,, S
7.2) Proposed New Struoture. . i
‘ Foundation recommeﬂdations, pertainlng to the ind1v1 u
tructare elements, will be discussed separately. o

? 2.1) North Abutment. Foundation (Refer to B H.!
“NoJs 1 and 2):;

Bedrock is located at a shallow depth below ground
~surfaoe (2.5 to 6.5 feet) at this location. Thls abutment coul
_ther@fore, be: founded on 2 spread footing 1ocated boneath the'
upper ‘broken and fracturcé portion of the bedrock us1ng an’
‘allowable bearing value of 10 t.s.f. in desigﬁ,kg.,:f~' “”'@ﬁ[);ﬂ

~ The bedrock surface inc*eases in elevatioa in an easter¢yf
direction. It is estimated that the base of the footing would vary/~f¥?
from elevation 737 (wesf end) to elevatlon 742 (ezst end)., ’N‘

The excavation for the north abutment will extendo,,fy;y

below the groundwater level recorded during the perlod oF the

investigation,

cesalO
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7.2) Progosed lew Ol b
7 7‘2),,South ;,‘;M ly'ﬁ “ﬂ”“+10n~(33ferifﬂ

,uuch wheetlnc c'heu.l:i

e s

The bouldnrv qrdﬁ':»lf. bséi*”
J L,k i . K

abutmeﬁt;‘g;ll settle due to the applisd
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o 1/2 anh, pr ov:utu he> _jQ
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u
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' The excavation, which wil

bouldery graanular eposits will extégd_b

'3below the existing ground surfsce. ‘
‘EXCaVQtion will7be 1océted énywberé,ffbm;:”
 Croun”watnr 1°V°L. ‘Grcuniwaterv 
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7. DISCUSSION anD rﬂff DATIONS : (econt'd) ...
©7.2) BKlternate Typs of ﬂou d9tion - Caissons
: «JOCA‘?L ﬂ s e

‘,_,:9*61141nrr
;ahdJ?OO tons pe

in:QOnhQCtion with this
& ropbseﬂ‘W311S"“e hova

tTice bas been advised

o

nct fi{la}-i” 2 dL. thlg pfﬂf‘t‘l

lpé“tﬁininy foffoundmtweb design,,will‘de subnd
informstion becomes availazble, In the inte

comnenu,, with: rezard

~An the pa 88TS hL to follow,




JSSION. 41D RICOMMINDATIONS:

aqing*

:vaLua O&;u“ VB tesl T ndiﬂ* elevation co

be similsr to ! e disc ,~“f, or the soutt
Subssetion 7.2 »;2)‘,; i.e. the = tion o
 h3v° to ‘be. taken into

will be required,

‘Subs ﬁctlon 7.2.2) wou14 hQV” to be

‘ A3 Bn 91t9rn°t3v~

ijeissSonsfchxeted,lnuo Hedro

ed fo” tnls pv“ :e. g
ﬁthﬁ boulder ovcrhurd ;
k in detall in Subs
A ;an alte*natlwp~

tna wall‘ are deqiénﬂd as

assumed for tha granuLar mdtprlal placad b° i

~designing the wall sectlona. However, if Qome mg~,
top of the wall is‘permitted,~then 3 :

pressare {Ka) of O°33'c on be used.  In order to rel;eva

buildup of excess hydrostatic prassure beshind the wallb,'h“

draiﬁage‘measures‘snould be provided.:
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D-MT ‘b (REV. 1969]

TOFFICE REPORT o’SOqL "EXPLORATION

" DEPARTMENT OF HIGHWAYS~ ONTARIO
MATERIALS & TESTING OFFICE
JOB 71-1107h

LOCATION.

‘Sta.

RE(‘ORD OF BOREHOLE No ]

3h2 +hl

ofs 26!

Rt

(Z L:me 'E'

| WP L0168l ~ BORING DATE __Aug. 11, 1971 :
,°DAJLMN*;§eodetic BOREHOLE TYPE sthboring~BX Ca»ing,BXL Rock Core S
- e S AMPLES . {DYNAMIC PENETRATION RESlSTANCE.~ i
- 30IL PROFILE SAM”ESB 4 [BLOWS/FOOT '
‘ o - i -
I X i
i ~ A = . 2l g SHEAR STRENGTH S -
: w ,
: b a | v .1 o unconFiNeD + FIELD VANE
DESCRWT‘ON oy § FlEl 2| e auck TRIAXIAL X LAB. VANE |
urmmd Level S B W | e T
: Clavey 5TIT w:xth sand
e ggava% (I‘:.Jl)f ‘ 4
“ug“‘toagﬁ‘*‘%h&’ k?an ML L 740
: , 58 gy
e I
R e L ) % : ,,B’t' -
(Moderately Bractured)?é, ; e K X
~End of Borehole E
720 :
|DETATLED BEDROCK DESCRINTION
1 s1ev] 738.3 to 736.9: fine grained jguarty bioti
‘gneigs (badly bréken, loose in thigsecti¢n)
| Blev| 736.9 to5 733.5% |fine grained quariz biofite |
gneigs (woflerately fragtured| fracjures sub-paxallel e
to 1jneatipn, horizontal and steep y inclined) | |
Flev| 733.% to 7%8.5: |mediuf to cf arsé f;réin. cd grafute
| gneigs (prominent lineation dipping at approx. [500, |
| modeyately fractTred,asgabch)‘ L




FORM jonumréa REV, 19691 GFFICE REPORT GSOIL EXPIORATION

P
DEPARTMENT OF HIGHWAYS~- ONTARIO : '
MATERIALS & - TESTING  OFFICE RECORD OF BOREHOLE No. 2 ; FOUNDATION sscnow
Jos__ 71-1107h LOCATION Sta. 302 + L8 ofs 20! Lt. ¢ Line L AR ORIGINATED BY | 2
Fwp  Lor-64 BORING DATE  Aug. 12, 1971 ' e cowueo BY
“DATUM , Geodetic BOREHOLE TypE- Washboring-BX Casing, BXL and AXT Rock Core ‘ CHECKED BY Q,/;(f‘
; A | DYNAM!C PENETRATION RES.STANCE ALIQUID LIMIT WL ?  ILE ¢ 1
SOIL_PROFILE SAMPLES | (8D WS/ ¥00T st imr—ee bl
= ol = ' R WATER CONTENT—-—-w e
o = Q| O [SHEAR STRENGTH PSF 1w w 32
{.ELEY. DESCRIPTION o A g .| 0 UNCONFINED  + FIELD vANE | T — |28
| DEPTH S <1 31 = 2 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % | ¥ |
1 745.0 Ground Level sl © Al o | A 0
[ gup:y) rever. Brove. perd Bl s Loe lepun 1
N5 pptrokens — T o 2| TBRLT 0%
: : Q@\. TR IO
1 S 7ho
G b | AXT (903
e 77\\
| Fractured @/?/ : ,
4 R s R e )
; B 5| AXT|100%
Bedrock [y |
Lol ' s 730
o s W45 6 | AXT|100% ‘
726,10 Sound B R o s
| 18,3 End of Bore hole R 1 crp e e
720
L,| o S B DETATLED BEDROCK DESCRIPIION: | o
1. Elev| 7h2.7 to 735.7: |mediuh graied grlmite gneiss (incl4 ned |
linegtion gnd badly fractured possibly lpose in upper 0.8 ft. -
inclined apd verpleal fractures, vgrtical fractures probably
open|down to Bley, 735{7) ‘ S | il
“Elev 735.’7 to 726.7: medium grain’ ed grzaﬁite gneiss (sound)




TFGRM ob-mT @6 (REV, 19691 | TTOFFICE REPORT A SOIL EXPLORATION ™
P

DEPARTMENT OF HIGHWAYS~- ONTARIO

MATERIALS & TESTING OFFICE FOUNDAT!ON SECT!ON

RECORD OF BOREHOLE No. 3

] JoB__ 71-1107L N LOCATION Sta. 342 + 47 o/s 53' Rt. ¢ Line 'E!' OR.GWATED BY VK ,
T wp - ho1-6ly BORING DATE  Aup. 16, 1971 , - COMPILED BY : i VK*A
‘| DATUM____ Geodetic BOREMOLE TYPE Washboring-BX Casing,BXL & AXT Rock cm; _Cone CHECKED BY c,,/{ff
: PROEIL B T TONAMIC. PENETRATION RESISTANCE JuQuib LMt 'wLL: T 1
: SOIL PROFILE , SAMPLES | BLOWS / FOOT Juaunuml - ool
1 5 9l F 20 ho 60 8 100 | WATER CONTENT—w | =1
1 . e & | Y I'SHEAR STRENGTH P.S.‘F.‘ ‘ we o ow  wooIs32)
| ELEV. DESCRIPTION 21 & g | o unconrned + FIELD VANE S EETmeamER
DEPTH , L o .Z‘.) r g a ®  QUICK TRIAXIAL X LAB. VANE | WATER CONTENT '/‘  , y R
1743.70  Ground Level % Al o . lrcrlorsasicl
| 0.0[s11ty sand with gravell ‘ e
| bl , e T T

Compact to Very Dense [1.) 740

i i, e i i i i 2] ‘ ' . : ol WL An
| Boulder Zons SO 1 BXL | 839 . : ’ ‘ g 5 3H Aug 16/?1
(bouldﬁrs up to 22" ‘ ‘ 5( C ’ : . 5 ey
133,701 in size) 18 2 | AXT : ¥ >
| 10.0] Weathered = | (wg//é 3| AXT ocd]
| T e 730

CBedrock . WOH) | axy hood

L Sound G

_End of Borehole ‘

720 |

or

DETATLED BEDROCK DESCRIPTION

Elev] 733.7 to 797.7¢ |fine grained quariz biotite greiss |
Yinctined lineation, \mper 2 |ft. wdatherdd, corspicudqus
inclined fractuy es) : g




;mon_maumm,oy e S FEICE T REPORT <’sou EXPLORATION”

DEPARTMENT OF HIGHWAYS- ONTARIO

 MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 4

{ joB_ m-ma07h LOCATION Sta.341 + 63 o/s 28" Rt. ¢ Line 'Ej ‘ ORlGiNATED BY _
1w Lor-6l BORING DATE__ Aug. 18, 1971 | .. COMPILED BY __
't DATUM - Geodetic BOREHOLE TYPE Washboring-BX Caqing,BXI & AXT Rock Cores 'Cone CHECKED 3y
, : ‘ DYNAMIC PENETRATION, RESISTANCE " LIQU!D LIMIT WL ’
SOIL_PROFILE SAMPLES | 1 EDWe Y FOOT ’ . -
el ol 2 20 ho ho 60 100 | WATER CONTENI—w
=2 &% d- |} |SHEAR STRENGTH PS.F. v oW W W
| " L
DESCRIPTION 2l 21 8| @] o | o unconrned o+ FiELD vane ERp il e
2| 2 > % > | ® QUICK TRIAXIAL = x LAB. VANE WATER CONTENT % |
o Grownd Level s B W ' jo 20 30 .
Clayey s1lt with some ||| ~ I e g
sand & gravel (Fill) , =]
Brown Stiff , 1158 6 l(/J—
STty gand with gravelysd =185 | 25 e L iy
L Compagt L O AT T T 0T o
Badly ...:r‘aci:u.ced__u AL /757 Bt i ’
NS 750}
Badrock R '

‘ AXT {1008
S(mnd : @7\///4 : :
End of Borehole B

740

DETATLED BEDEOCK DESCRIPTION

Elev. |751.7{to 7h$.h: mpdium graired granite gndiss with - = ;
ninor [sections of jgranite pegpatitejand qiart=z HBiotitg gnelc
(badly fracpured in thelupper 0.8 £}. - s¢und bglow this dcyhth)




1:"»@5"c';so;:mg%;mv. TR T T SFFICE . REPORT O SOIL. EXPLGRATION

nemmmem OF HIGHWAYS~ ONTARIO ‘ ‘ B
| MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 5 -
‘rkJOB 71-1107L LOCATION Sta. 343 + 15 ofs 21t Lt, @ Line 'B! L ORIGINATED ev VK
| we _doi-6h BORING DATE __ Aug. 19, 1971  COMPILED BY
e omum Geodetie _ BOREHOLE TYPE Waghboring, BX Casing, AXT Rock Core; Come CHECKED BY e
: ' sa I DYNAMIC SENETRATION RESISTANCE | LiQUID. LIMIT k WL’ :
: SOIL PROFILE ; E SAN\PLEa S ELOWS, FOOT ik s . Cf
» |sb Q| = Lo 60 B0 100 WATER CONTENT———-w i
b ~ , al e el EER SHEAR STRE!\,GTH PSF W w o wi 32
ELEV.Lo 3 IS S I Rl : |-—--—-—o-'———-——4 o Ul
S : DESCRIPTION rd B B o O " UNCONFINED + FIELD VANE a1 )
DE o % r z > 8 QUICK TRIAXIAL X LAB. VANE ; WATER CONTENT ./°»  Y
Gfmmd Level : wl @ o : 10 20 - 30 rcE
Silty sand, trace of |- ‘ ' : T
clay (F111) e o <
. : e 1 1 o] 5 ’
: Loose 5 a8 7 ThO Ptz 9 1
0 CIayo%r 5il%: with some T g EERG C
Slzand oravely o : ‘ "
CBYIEF Bo ward w0 Y a8 517, 4
n_yma’rhmpd R 4]
L | axr loog
_B@dm’k R gzg ‘ 73
5 4 : y N .
moderately iractured) 5 5 | AXT 100
0| Bnd of Borehole o
724
IETATLED BEDROCK DESCRIPTION | |
‘Elav 735, ' to Thl. 63 ;cram’_te;pegt’m tite {weathered)
‘kElev 7344 to 726.8: tranite gneliis (inx Line_cgﬂ lineatlon,'_"yV
| weatiiered in thelvpper{0.0 £i., mod eratel M"fraf?:tured
beloy this degpthy. .




"SOIL " EXPLORATION

TM&NT OF H|GHWAYS~ ONTARIO
ATER]ALS & TESTING OFFICE

R ECORD OF BOREHOLE

08 :71-1107h _ s ; LOCATION o Sta 3}3 £ 31 ' o/.-. ?-1' Lt. j ,‘ . o
' h01~6u : PR BORnuG DAJE , Auﬂuqt 23, 1971 L .
, Geodntic L BOREHOLE TYPE Washborwg-BX Caaln BXL & AXT Rock Core, :

MPLES o i 'DYNAM!C PENETRATION RESISTANCE;
‘ [ prowss - e
s 0" “60 : ?O :ll.OO Wi,
SHEAR STRENGTH PS F o

L0 UNCONHNED + FIELD VANEf ’
1 QUICK TRIAXIAL X LAB. VANE

SCALE

bgscm-‘ow" -

STRAT-PLOT
NUMBER

{sows sFo01
ELEV.

N’ e

. ~i: 1th i ,5f ;  ‘;5_ ‘ “;"'1f’
l"/ b ~r"-'~ g s -

7%

R

. DTTAITED BIDROCK. DESchJ >T10N

4

ool Blev. 737., to 7'—12 1 ‘gram_te gnei

| apprqx. 509, evidence diopen fractuy
| high langle |or vedtical |fractures aff
;”"par‘al“l el td the Yineation at dept

 Sound
nd of Borehole =

| mev) 732;3;to‘7:d.5g.ﬁédium
‘(:E;nt':l ined dractuwle suriflace ay

730‘5 to 749.9: gréhita,gﬁe
4" and 1L.0!




]
. JPRM OD~MT -7126 (REV, 1969] T OFFICE REPORT ON SOIL EXPLORATION
i | DEPARTMENT OF HIGHWAYS~ ONTARIO : : e e
: ‘k’,MATERlALS & TESTING OFFICE RECORD OF BOREHOLE No.k Fome s ’ FOUNDAT!ON SECT|ON
I sos __71-1107h , LOCATION Sta. 33 + 2k ofs 261 Lt, Line !B __ ORIGINATED BY _ VK |
WP L01-6l ~ BORING DATE _ Aupist 25, 1971 o  COMPLED BY . WK, , |
DATUM  Geodetice BOREHOLE TYPE Washboring,BX Casing,BXL & AXT Rock Core; Cone  CHECKED BY _ - //,/;}é okt | P |
, o 3 ' DYNAMIC PENETRATION RESISTANCE = | LIQUID LIMIT — Wy A ‘
SOIL PROFILE SAMPLES 1 ., |etowssFoOT PLASTIC LIMIT——w, | >
s 9l < 20 Lo 60 80 100 WATER CONTENT—w | o=} 0
§ =& £ | [SHEAR STRENGTH PS.F. weo o wo w1 3Z] kEMARKS
m DESCRIPTION - %ﬁ o 2 . O UNCONFINED + FIELD VANE o , . muQJ A
*":’DEPTH‘ , ‘ o g ot CS) > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % | ¥ | =~
A7k bl Ground Level o & o 10 20 30 Ip.C.FIGRSASI.CL]!
[ 0,0[ i1y, sand, some clay |- | | | | o e
15 (ri11) - e , 1
s Tleose  LTHEETE mel ) 5 =
o1 Tty Fand ravel, ... , , B .
1737.9| e nonma - oo e SRR oo Yo LT 0 o ; L 3557 (8
73),.8) Comerete 24 | BYL 1004 :
9,60 L : K ‘
: Eedrock ‘ ’ 2\57\/72 3 AXT100%
: " : | ;@/‘. - 730
i 726.1i| (Moderately Fra.ctured)'@%?é L | AXT|100%
.18.0|  End of Borehole
720
DETATLED BEDROCK DESCRIPTION
Elev.|734.8| %o 726.hs ;z*anitcri,gnei s (0.2 £t. granitd
pegmatite vpin at|a depph of 10.L nfderatply frictured).




fTFORM

, CD«MT‘zb (REV. 1969)

OFFICE REPORT Q@)SOIL EXPLORATION

DEPARTMENT. OF HIGHWAYS~ ONTARIO
- MATERIALS & TESTING  OFFICE

RECORD OF BOREHOLE No. 8

~ FOUNDATION SECTION

ORIGINATED BY _ VK

! JOB _ 71-1107L LOCATION Sta, 343 + 37 o/s 13 Rt. € Line 'E!
* WP, h01-6l BORING DATE  August 27, 1971 COMPILED BY
‘ DATUM - Geodetic BOREHOLE TYPE Washboring-BX Casing-BXl. & AXT Rock Core:. = Cone CHECK,ED BY
: ‘ DYNAMIC PENETRATION. RESISTANCE LIQUID LIMIT Wy e
; , SOH PROF!LE SAMPLES = w BLOWS/FOOiT : = | PLASTIC LIMIT ———=—wy = o
1 5 9| = 30 40 60 80 100 | WATER CONTENF—w [y &f
] S ‘ &l & - S | SHEAR STRENGTH PS.F. W W 52 . REMARKS
!1 ﬁ___ﬂ__LEV._ DESCRIPTION. ':f g o 0 ) O UNCONFINED + FIELD - VANE L : RGN ka)
1 DEPTH| o 31 |3 ; © QUICK TRIAXIAL X LAB. VANE WATER CONTENT % | ¥y |
F7h3.1 . Ground Level v | W . lpc.FlGRr.SA.
J. 0.0 Clayey 511t with Soge , T b
4 |sand Z gravel z?ill) - : 1 7’3"9 5
o] rim ey o |ms
A 5,0]81lty sand and gravel|g. , ML in open .
e LR At g b ; open..
| | Compact |48 1S9 120 e P avg.27/7
‘g Bouldery Zone b 24 | BxL o 1o
; Jboulders up to 12" Iy 2B LAXTURE] 30
: in size B e ) 20 | AXT 58%
Very Dense %
; g/@é 3 | AXT 72%
. %7; L AXT 11008 700 L
; v/ . A20)
; R
Bedrock Z/\‘/,S]/ 5 | AXT |88
T : k \}é :
(VModerately fractured,%\z/ 6 | AXT {1007
End of Borehole 1m0
DETATLED BEDROCK DESCRIPTION 1
Blev.|72L.5]to 712,02 granite gheis: (genefally wedium grain d,
eoarsg graifiied bytween|depthy of 2§' to $8', mgderately |
fractypred «lpromifent near=-verbical|fractires bdtween depthy -
lof 211 to 2R.5%) ‘ : ; T i S e




umm;oo-;m.zg REV. T969) T SEFICE T REFORT a'sost EXPLORATION ™

| DEPARTMENT OF HIGHWAYS- ONTARIO | ‘ ' ~ ' SR ‘
| MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 9 FOUNDATiON SECTION
! JOB 71-1107h LOCATION Sta, 343 + 20 o/s 18' Rt. ¢ Line 'E! “ ~ OR|G|NATED BY VK :‘ :’ S |
|owee o hor-6h ' BORING DATE  August 30, 1971 , o COMPILED BY vk
; . gt
v | DATUM, Geodetic BCREHOLE TYPE W:xshhmn,nwnz{ Casing-BiL & AX'P Rock Cores Cone, V,C,HECKED_B_Y Qg'if,‘
: , | w |BlOws/FOQT LMIT——w, | 5
i ' 5 18] 3 20 " ho 60 B0 3-,00 | WATER CONTENT—w | o &=
o SR ol o 1 9 [shEar STRENGTH PS F. we W owo | 3%
| ELEV. DESCRIPTION w12 o § .| o unconFineD + FIELD VANE e =5
. | DEPTH| x| 2 > 3 2 | @ QUICK TRIAXIAL  x LAB. VANE | WATERCONTENT% | ¥ |
|7h3.0] _Ground Level % ®| @ | 10 20 30" “lpC.F GR;SA;S:;
| 0.0]8ilty sand and gravel 4" ‘ N
g some clay ( Mll?r (08 700 l = 7 9
733_3 Compact Tyl [ 58S [ 12 -—!—- 3 .
“%"af'ti“dﬂd??a bomres Bunatir vo T} : : S f }ooo o WE
735 0] . Compac : 26 2 |85 29 ' T o {58 Aug §0/71;
. 8,0 Clayey 511’0 with some TTEE T ‘ ' o=t b 16 31 h3\ 10}
o |sand and gravel. e R e ‘
729.5] Stiff ; Lo ss 1 7] 730 — : o
I3, b Band Jand gravel . L5l 1 :
| 726.5| Very Dense 4/20 5 |55 178
P ), , oy S 6. | BYIC0%
Pl 165 o i
G T AXT |88%
Bedrock G — ‘ , : ook e
. A8 | axeirsg| 7eo[ T — ——
‘ | Wep] 9 | AxTiB0g DETAFLED REDROCK| DESCREPTION
. Fractured | [ ~ , (' : S o e
T T T T R andt Elev.|726.5 to 71}t.5% granite|gneisy (inclined lineatjon approx.i .
: % 10 | AXT 80% 710 150°, tinor horizoptal apd inclined fractufes) | ‘ ~'
Sound ° ) 11.",!, ’. AXTI00% Tlev. ?];h.ﬁ to. 71B.0s pranite pegmaxtite : kfractured):‘
E.nd of‘ Boreholn : B ‘ ’ iy
Elev.|713.0] to 70[.0% pranite gneigs (so nd) |
700}




,,,,,

;';fgomfonhm 26 (REV. 19a0) T OFFICE REPORT

& SC)IL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO , ~ ‘ R T
R AR il RECORD OF BOREHOLE No. 10 FOUNDATION
o JOB__ 71-1307h LOCATION Sta. 303 « 2h_of/s 50t Rt. @ Line'By omewmeo BY
| wp. lor-6ly , BORING DATE _ Sepbt. 8, 1971 : e . COMPILED BY :
CEDATUM . Geodetic . BOREHOLE TYPE Washboring-BY Casing-BXL AND AXT Rock Core; Cone CHECKED‘;,BY
G BEAE] ‘ : D\NAM!C PENETRAT!ON RESISTANCE. ~ {LIQUID: LIM!T L A
SOIL PROFILE SAMPLES W lBLows/ ol - L PLASTIC LIMIT - WP ,
5 8 -2 ?r) :‘]_10 60 80 190, WATER CONIENT———-W ‘
‘ « e el STIEAR STRENGTH PST, ~ I w: om
(| ELEV. DESCRIPTION 2l 21 & | g| | o unconemed o+ LD vane | 1
| | DEPTH ; [ 3 > g Z | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT o/,; :
L7h1.7]  Ground Level wn] & o T ‘ : 10 20 30
y{  0.0|5ilty sand with some {%° n) '
| feraver (ran1) 9 7ho - ~ = T
811ty sand and gravol PN oot o ‘ :
(occ.fragments of de- %{9 153 163
cayed wood & related j@é’ o YN L1107/ L
orpanic matter) ) : 30
. (boujdc-’cs up. to 2o ir‘ﬂ I Y SO R 105 A K , ,
'L | size below el. 736 5} OQ : , N ; s t ' ;
| ‘ 53215 se e 2 e
" Compac’c to Very Deme., 25 1 5
W 6 | BKL| L3% . ‘ o
Bedrock BT 12— ‘ :
2l 7 | AXT 1004
,(‘Moderately fractured )yl |
End of Borehole ‘ .
714
DETATLED BERROCK DESCRINTION
1 Elev] 720.7 to 71L.7: duartz [biotifle gneiss (miner ndar
vertical fiacturds) : ; S




TTFORM 'ob;p‘m {REV. 1969)

"TGkFiCE REFORIN SO T EXPLORATION

£
"DEPARTMENT OF HIGHWAYS= ONTARIO b
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.11 S e
| JoB _71-1107h LOCATION Sta. 343 + ¢ o/s 36! Rt. ¥ Line 'E! ORIGINATED BY _ VK
| WP _Lo1-6h BORING DATE ___Sept. 9, 1971 il COMPILED BY _
[ DATUM Geodetic BOREHOLE TYPE Washboring,BX Casing,BXT & AXT Rock Core; Cone CHECKE‘D‘BY“ :
, ‘ DYNAMIC, PENETRATION RESISTANCE  JLIGUID LMIT ———w,
’SO,IL PROFILE SAMPLES _t . |BLOWS/FOOT S PLASTIC LIMIT——w,
' 5 o g __3° Lo 6o 8o - 100 WATER CONTENT—w
: 2 % i & |SHEAR STRENCTH PS.F. . We g iowi
DESCRIPTION o R a|w | o UNCOWFINED * FIELD VANE Y D
: =l 2| F g > 1 @ QUICK TRIAXIAL x LAB. VANE | WATER CONTENT %
Ground Level I ' & o 100 20 30 e 4P
811ty sand, trace of : , , i i e
clay? .. Loose ' ho >
: - - -
c:x,,ay-'?y 511 with some ][] 190 1 2 1L
~Isand(occ.8sams of gand oh 1 an :
Jup I Thie) . Rard ||| [ -
‘ T <8 SSTTIISALLY o
Silty sand & gravel ‘;-'o"éf‘, CEBMENA: B 73 - ° _
i " . ol ™y ; :
(boulders up to 1Lt iaqfl‘- 3A | BAL33R|
; : , 6 s e e
| 8ize below EL,731.5) %@ 3B | B b7
A2
0S| 3¢ | BaL |76%
o AN Tss
Dense to Very Dense gfg‘? 720
5 . P 1OUA . )
e S—— 5 | AXTT717
| 23.2 s :
| Bedrock ;/% 6 | axrhoog .
‘ ; i
1 710.0] {(moderately fractured ?I({/F 7 | AXT 1009 10
| 31.5] Fnd of Borehole , ' ,
e : ‘ DETALLED BEDROCK| DESCRIPTION
{nlev.[738.0l to 717.0:  franité gneils (evidence|of horizontdl
and ihclincfl open|fractyires in this|sectipn) e
Blevi| 717.0{ to 719.0: mar*bz bioti ie' gnelss (frecluennly ,
closefl nearpvebtital fr setures) . conn




RM . QD———MT.Z& (REV. 1969)

GEFICE REPORT g $6IL TEXPLORATION

JOB

71~1107h

| DEPARTMENT OF HIGHWAYS- ONTARIO
'MATERIALS & TESTING OFFICE

LOCATION

WP

Lo1-6Y

RECORD OF BOREHOLE No. 12

"BORING - DATE

Sta. 3 + 51 o/s LO' Lt. @ Line 'E!

August 30, 1971

_ ORIGINATED 8

BOREHGLE TYPE ‘Winkie Drill « AYXT Rock Core

| DATUM__Geodetie

 COMPILED &

 SAMPLES

| 741.3

SOIL PROFILE

"DESCRIPTION

_ Ground Level

NUMBER

TYPE

BLOWS / FOOT]

"TOYNAMIC PENETRATION RESISTANCE -
BLOWS 7 FOOT : :

i L

i i
SHEAR STRENGTH PS.F.

© UNCONFINED + FIELD VANE
© QUICK TRIAXIAL X LAB. VANE

ELEV. SCALE

Wp

LIQUID LIMIT ———w, |
PLASTIC LIMIT———w, |~
WATER CONTENT—w | .

g W
[ et s MBI PUGTO P S

WATER CONTENT % |

- -

0.0

| (voulders up to i

‘ :in, Size' belo‘w 61'.737.

| Compact to Very Dense

Silty sand and gravel

S5E STRAT. PLOT

S o
G

[
O

AXT

" Bedrock

Fractured

AXT

674

720

AXT

1007

27.0

End of Borehole

s
f ot

0

Nev| 722.3 to 716.3: |pranite gne]
in this seqtion 3 fractured)

| Blev} 716.3 to 7]L.3: |quarty biot

‘| DETATLED BEDROCK | DESCRIPTION

38 (1

'te £na

neatiqn vard

1ss (dound) |




| TTFGRR 'oﬁ”‘lf?v""" 136 TREV, To69) e OFF"ICE”REPOR'N SOl EXPLORAT!ON

pe
L T DEPARTMENT OF WIG HWAYS- ONTARIO e . ' :
= | MATERIALS & TESTING OFFICE ~ RECORD OF BOREHQLE No. 13
| Joe _ T1-1107Y _ LOCATION Sta. 3ib *+ 39 o/s 28' Lt. @ Line !B ORIGINATED,
P we_ hot6l “BORING DATE __ Sept. 22, 1571 DA e _ COMPILED BY
: ; ﬁATUM - Geodetic BOREHOLE TYPE Washboring-BX Casingu-BXL & AXT Rock 'Cor'é; o CHECKED BY
- ’ ' 1 o DYNAMIC PENETRATION RESISTANCE T LIQUID LIMIT ‘
. SOIL PROFILE : ’ SAMPLES1_ w | BLOWS/ FOOT ; — FPLASTIC LIMIT-
= | = o| 2 | REan WATER CONTENF—w
v ) @1 O [SHEAR STRENGTH PS.F | | "
©J\ELEV, ‘DESCRIPTION =l 2 x| w 2400 UNCONFINED + FIELD  VANE
| DEPTH ~ NAR o 2 > % > | ® QUICK TRIAXIAL X LAB. VANE' ; WATER CONTENT %,
| 749.2] Ground Level & @ O e 10 20 30
1 | s e : 34 T
1 o ty : A
, OO Sil\ y sand & grgVel 29;; 14 | e 37
: : RS :
. /), o :
e : ' oA : 7h0
(mmerous boulders up (6 P B WS
to 22" in size througt “33; Ttes el R A ’ d
out) R AR
| ZJel ha | BXL (1%
| <l Rt i R E , , -
S o RS oW 0 WA A , o
Gompact to Very Dense %}3 ; ) : .
23.7]_ N
- 25.5 Bad:w fractured Gl 6 | pyr | 704
©o 1 Bedrock & - R :
.1 (*mﬁdera elv fracturs d:?‘?\// | BXT 11004 72 S I
o Elev) 723.7 to 742.2: dranitd gneiés (se? eral opéhf_ .
fraciures; [possiily lodse in|this dectioy) S |l
g Bley, 722 2,to"18.7: granilte gndiss (noderaheiy_ fracturc Yy




DEPARTMENT OF HIGHWAYS~ ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.14

Jjos__ 711107k ‘ LOCATION Sta. 3 + 28 o/s 10' Rt, £ Line 'E ‘ORIG!NAfEJ

L owe o Lo1-6k BORING DATE  Sept. 15, 1971 s o " COMPILED B
= | DATUM __ Ceodetic. BOREHOLE TYPE Washboring-BX Caming-DXL & AXT Rock Core; Cone  CHECKED BY
B ~ TDYNAMIC PENETRATION  RESISTANCE LIQUID LMIT ——w,
_SOIL_PROFILE SAMPLES | 15/0ws/ FoOT R e oM
‘ 5 8] = 20 ho 60 8o 100 WATER CONTENT——w
el P = | & [SHEAR STRENGTH PS.F. Cwe e W
- B 5 . - Ve
ELEV.l  pEscRIPTION R .| 0 UNCONFINED + FIELD VANE S apamees, |
A DEPTH o o % o g > ® QUICK TRIAXIAL X LAB. VANE | WATER CONTENT %
+ 1 752,0l Ground Level » ®| o ‘ ‘ 2100 20 30
0.0 o g : 750 -
Sily sand and gravel AU 88 AL ‘ -
' ~ oAl 1A | RXL 1007 -~
, 2185 [11] : , |

(oce. boulders up to

S

31881 A3
T B09] 7ho ’ 0
e ‘ , P

i‘—‘l{b{j‘: ;0 =
LA
=

| e1r in size throughous

=
RS

S5 b0

-(z%‘? R R 000
26 ] ss | 67 5
Y N AT RIS, SR
>z ss [ 23] 10
T AYA ;
e Bl ga 133 G
/"Q‘.'( LODE R S T
B | s 4100 FAAB SN REGION ;:,n : | ’ ‘
il Compact to Very Dense ZEP/A 104 1‘5’3 ”:;“5 (A2 B | i S e Eameet U R o |
L : ) o7 S DETALLED BEDROCK| DESCREPTION :
, T B e
',defack : 5574\7'” 12 | AXT 11004 - Elev 716.5 to 7]13.7: jgranite gnefas (spund e
1 <§< T o | Rlevl 713.F to 702.2: |quarty biot{te gnpiss (dound)| |
e NS 1 0y : e ‘ : ST
Sound Z,7§< 13| AXT 11005 ‘ ;
i RAAN

ot i i Tlevl 712.0 to 7D7.2: |granite gnelss (shund minor |
Blomppd ot RBerahole ooy o - Sepantures bube=notallel| o the Linebtion)| ol



G TP VR T e W

" OFFICE REPORTEN SOIL EXPLORATION ™

| DEPARTMENT OF HIGHWAYS~ ONTARIO

MATERIALS & TESTING OFFICE

BOREHOLE No. 15

Rt. ¢

Line !Bt

ORIGINATE”DV |

RECORD OF
Sta, 343 +.97 o/s 6l
~Sent. 8, 1971

COMP!LED BY

JoB __ 71-1107L LOCATION
WP o1l BORING DATE
. Geodetic

| DpATUM

BOREHOLE TYPE Wa ashboring-BI Caoanrf—BXL Rock Corej;

CHECKED BY

‘FLiQuid LIMIT __.__._..wt

' a ; DYNAMtC PENETRATION RESISTANCE ‘ G
SOIL _PROFILE SAMPLES = w BLOWE(/ o g PLASTIC. LIMIT——ws |
e : ' o 81 = , B , WATER CONTENT-——-w -
1o 1 A wl Y SHEAR STRENGTH PS.F. owe o we L
| ELEV, DESCRIPTION b g P 0 . Q. UNCONFINED + FIELD " VANE ' TR
DEPTHI , é > 13| & | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % |
742.6|  Ground Level vl | o ‘ ' 10 20 30 o
0.0 ; <0 ‘
T o 740 :
Silty sand & gravel |77 ; r4
. B O
|(trace of wood frag- |1 ]85 12 \
ments & related org~ (23] '
“anic matter in upper 7% \ .
7:) : el 2 1ss 11l ==
: 17 ISR |
&4 3 ]ss [20] 730 ~ b
22l i
occ. random boulders oA "ITgF 17
o ; I P - 4? g :
up’,‘oo 22" in size Baessi70 |
| throughout) £ :
et o688 1T 950 T °
SR Qﬁ , —
Lonse to Dense. 4 2l 7 88130 [——
B SO 7h | rrn Thl,
: ; ‘ Tt Y Ll 1,\{'\ %@"
“End of Borehole
' 710
e j




¢

e

FORM CD~MT‘2¢ (REV. 1969)
Wm: G e

"OFFICE REPORT "Sow E XPLORATION

DEPARTMENT OF

HIGHWAYS~ ONTARIO

RECORD OF BOREHOLE No. 16

| MATERIALS & TESTING OFFICE C e T
4 JOB__ 731-1107h ' LOCATION Sta. 343 + 89 ofs 92' Rb. ¢ Lme ol ORIGINATED BY _ VK
WA ho1-6l " BORING DATE  Seph. 8, 1971 , : COMPILED BY
DATUM ___ Geodetig BOREHOLE TYPE Washboring-BX Casing-BML & AXT Rock £ Lover _Cone _ CHECKED B*’
DYNAMIC PENETRATION - RESISTANCE | LIQUID LIMiT v,wL' T .
SOIL PROFILE SAMPLES - L 1Blows/ FoOT PLASTIC. LIMIT w -
: e 8’ = 20 %0 Qo 80 100 WATER CONTENT——w =1
ey & | Y [SHEAR STRENGTH PSF. Wo W W 2
4o L o : L O . L
. =12 v ] o UNcoNnFINED + FIELD VANE ~ T 1T e
: DESC,R;"P‘TION g % r 2 Z @ ‘QUICK TRIAXIAL X LAB. "VANE WATER CONTENT %
Ground Level 5 “ 2| 10 20 30
CR S Iy
Silty sand & gravel Q? 710 A————
: ~ DFa ] NP R M RASIOY ol D
occ. boulders up to  [3sf 14 | BXL L:.)Z;% <~"""
ﬁ . . ) fon o 2]
th’ in size througout e ) B‘zh 8«‘%%
\ ‘ %- 3188 ) b6
| Compact to Very Dente @g 3
| ‘ /y«' 38 S
fiode 151720
.5|badly fractured _ K&Y LA | DETATIED BEDROCK DESCRIPTION
Bedﬁcl{ %‘/’\ l:B 04 wlev] 719.0 to 711.0: |granife gnelss (fyacturqd and|possilfl;
, %@7 4 loosp in the vpper 1.0|ft., thoderalely fracturdd in the rey
; 2;\2 of the seclion) T ‘
noderately fractured QQQ : - 710 , Ll £
7Oc; Q  Eond T T e G 6| AT 11007 Blevl 711.0 to 709.5: [quartd biot{te gnpiss (noderatfely wgatherkd]
33.5). End of Borehole : : L R b
Elev| 709.% to 709.0: |granite gnejss (spurd) |
y 700}
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MFORM OD—~MT - 120 (REV )969)

" OFFICE RE%ORT‘?NSO& EXPLORATION

DE?ARTMENT OF HIGHWAYS- ONTARIO

Silty sand & gravel

oce. boulders up to
12% in size th’mughou*

Loose to Very Dense

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. ]7 FOUNDAT'ON
joB_T1-1107h ¢ Line 'E! ORIGINATED By |
WP, Lo1-6) BORING DATE compiep gy V&,
DATUM . Geodetic BOREHQLE. -TYPE Washbor mgmB}" Casing-BXL Rock Core; Cone CHECKED BY Q,;/ééa S
: - DYNAMIC PENETRATION  RESISTANCE Toun It ——w, T 1
SOIL PROFILE = w | BLOWS/FOQT PLASTIC LIMIT: we o]
‘ 5 S| = e L0 b WATER CONTENT——w ot |
; o = £1 U [SHEAR STRENGIH PSF. Tow oy w321
. . ~\ L . . - < 5
ELEV, DESCRIPTION S Al e | 0 UNCONFINED + FIELD VANE ' : ! 128l
DEPTH ’ , 5l 5 > g > 1 8 QUICK TRIAWIAL WATER CONTENT % | ¥ [
7h2.5]  Ground Level A 2| 10 .20 30 lpc i
X - - -
0.0 i i ‘

-3

o

72,5
1 is.0

Fnd of Borshole

; _!'_739 ;

WL An op
M Sep‘b 13/’

“81 15’ (h)




ot

T = 126 (REV. 1969) OFFICE REPORT ®

SOIL EXPLORATION

 DEPARTMENT OF HIGHWAYS- ONTARIO N L T e
| MATERIALS & TESTING OFFICE RECORD CF BOREHOLE No. 18 FOUNDATION SECTION
2@' JOB ___71-1107) LOCATION Sta 3L ¢ 57 ofs 50! Rt. ¢ Line 'B'  opiGivaTED BY V& e
b wee 4006l BORING DATE  Sept. 1, 1971 ~ __ COMPILED 8Y
| pATUM ___ Geodetic BOREHOLE TYpE Washboring-BX Casing-BXL & AXT Rock Corej 'ane CHECKED BY

: DYNAMIC PEMETRATION  RESISTANCE LIQUID 'LlMl’T-f Wy

SOIL PROFILE samptes | | BIOWS/ FOOT — S L i
5 S| < 20 ko 6o Go 100 WATER CONTENT—-w. |
| 21 5 o | |SHEAR STRENGTH PS.E we Wy
<L ELEV. DESCRIPTION sl 2 o | @ | © UNCONFINED + FIELD VANE ' . ;
| DEPTH , MEIRSE ; ® QUICK TRIAXIAL . x LAB. VANE WATER CONTENT %
- 17h5.0]  Ground Level v Bl W 10 20 30 .
: BN " —"
0.0 Sandy gravel to silty Oy
e B : O5EL 55130 710 ]
sand and gravel G i e
‘ ‘g > 185 |9 L
boulders up to 22" iniqZ /_
polA e AT |
size below el. 733. QZ N NS 4 ‘ 1 R
: ' 0;}_..)4 SRR VR . \\2\ o b b 37 (1)
/QQ) L1 | BXT, (1001 7301 \\ ’ : — o
Loose to Dense ;/ ! ‘ T
- |ree.] e Tas |2
. T ¥/ . N p
22"3 Grzmit; Gneiss g@ 6| DI 300% 220
Bedroc % 4 7 | axe 2008
L7160 Sound o
29,0 End of Borehole :
710




RSN G N .
[ : S O

(FORM OD-MT™ 126 (REV. 1969)  OFFICE "R'éﬂbomag: SOIL . EXPLORATION
¢ ‘

DEPARTMENT OF HIGHWAYS~ ONTARIO Ll :
ATERIALS & TESTING OFFICE RECORD OF BOREHOLE Neo. 19 ' FOUNDATION SEC ON
4| Jos 711107, LOCATION Sta. 348 + Wb ofs 12 Rt, ¢ Line 'BY ORlGiNATED BY VK S
| w.p__ho1-6l ~ BORING DATE _ hugast 30, 1971 - COMPILED BY VK
| DATUM___Geodetic BOREHOLE TYPE Washboving-BX Casing-BXL & Axt Rock Core : CHECKED BY __ e
' - DYNAMIC PENETRAT!ON RESISTANCE LIQUID LIWT WL o
SOIL_PROFILE SAMPLES |, |bIOWS /700 S Byermmmen L
- ol 2 . . . | water CONTENT———w el
b I e STEAR STRENGTH PS.F. e T g =21
; , [N, GRS gegnt
ELEV DESCRIPTION 2 g ﬁ ) . O UNCONFINED + FIELD 'VANE» ‘ L gm S
v | DEPTH ‘ ox :Z) e (% > & QUICK TRIAXIAL ~x LAB. VANE . . WATER CONTENT :,/0; i
78h. 81 Ground Level » Al O ' : G P“.C.‘F.V
v f 0.0 %emgi xsgith gome gravel 's‘mi;; i
Fill S ; bl WL not ,
| 749.8)_ Gompact [l 8B o ‘ ‘ e est.abllshe
5.0 olltv sand & gvav.el s : R cooenp
boulders up to 12" in|y R
gize throughout. et 7
‘ 7 s 2 BELAGTH
7h3.3 Dense 27; ik
N T e g Z\Z\/f 3 | AxT|8L% 2ok
L A -
z@ . ) ;Z[]\éz 2 v ~ival
Mederately fractured (5ol AXT 3007
End of Borehole ,
730 : e
DETATLED BEDROCK DESCRIPTION -
wlev, | 7h3.3 to 730.ht  franitd gneigs (thin veins of granit
pegnatite -|moderptely [ractufer) ‘ 5
Flev.|739.hlte 731.8:  gpranite gneigs (moflerately frictured
evidehce ofjopen fractubes at|depthf of 1$.5! and 16.3'.




FBRM” oD~Mr°¢ (REV, Toa] e OF'F'I@E’W’REPGRT"’"&‘SUKWEXP’LORATION

e

£
DEPARTMENT OF HIGHWAYS- ONTARIO T .
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 20 FOQNDATION sscno~
FJOB 71-11074 , LOCATION _ Sta. 342 + 17 o/, 38" Lt. ¢ Line 'B' ORIG!NATED BY VK sy
- W.P. ho1<6l BORING DATE Seopt, 2, 1971 ST Y COMP!LED BY
' DATUM _Geodetic BOREHOLE TYPE Winkie Drill - AX Casing ‘ o CHECKED BY _
: D eyE ‘ DYNAMIC PENETRATION RESISTANCE LIQUID UM!T WL S "
SOIL_PROFILE SAMPLES | {aidwa 7 oot : b
= g 2 L WATER CONTENF—w
o =1 & slR STEAR STRENGTH PS.E, Tooow W
ELEV. DESCRIPTION R .1 o UNCONFINED + FIELD VANE [ aram e
|| DEPTH ' o :Z> e & i ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT %
N fos : B g Rt
1 745.0]  Ground Level v @| o ‘ i
o 0.0[Silty sand & gravel. :“‘
4 750.3] (‘ompac:b 25 710
-~ l.7| Granite Cnelss Beclvocl-g/ég v At lood
M s oI M +al A 27| AXT 1007
| 7303 Modera’c.vly fractured {@% y
| 10.7/ End of Borehole :
o 730




: car R LA

- FORM 'éD~M’!zb (REV, 1969}

OFFICE REPO&T‘!SOILE XPLORATION
‘#,

1 4. 81 -0

4 DEPARTMENT OF HIGHWAYS~ ONTARIO

| MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 21 5 V,souNpAnoNfs;cngN

" JOB 711107k LOCATION Sta. 33 + 51 o/s 34 Lt. £ Line 'E' ORIGINATED BY _YE
| w.p. _hor-6 BORING DATE __ Sept. 15, 1971 | COMPILED BY VK,
’ ' 1 0 " . y . g s /v«'..:"t

' | DATUM__ Geodetic BOREHOLE TYPE Washboring-BX Casing-BiL & AXT Rock Core; Cone  CHECKED BY f'%(\ i
e . DYNAMIC PENETRAT&ON RESISTANCE FLIQUID LIMIT —— WL oy
g : \P ~ b ! : o & G

-k o SOIL. PROFILE SAMPLES - o litows/roor PLASTIC LIMIT— — w, %
‘ & 3| < 20 ko &0 80 100 WATER CONTENT-——w = |
' g & | Y ISHEAR STRENGTH PS.F. ; oW oWy 321

= w‘ DESCRIPTION E %D & ) . O UNCONFINED + FIELD - VANE i : Ve mg i
| PEPTHL 7T MEIRE £ Z | ® QUICK TRIAGAL x LAB. VANE WATER CONTENT % | ¥ |

: 7)4‘307 Ground Level m' & E . e P C. E GRbA 5
f 0.0{811ty sand & gravel f}; \ ~ ’ S Sl
to sandy gravel s [T 7ho e 5 , ) |35

,'o'ec., boulders up to [pel 1A P b 5137 21  1‘

. 9V thick throughout. fg 1B ‘ ‘ : ‘ e
1| 23p,7] Compact to Dense %0 24

: = % 0

"13.0]_badly {ractured __ 5420 730
f ; LA
Bedrock ; e
. . 1% v ;'”‘

1.723,7| moderately fractured @é}f bo|axTiio
21 20,00 End of Borehole
T B 250 : ,

: DETALTUED BEDRGCY DESCRIPTION
1y ‘ ' 1 L
Tlev, {730.7| %0 72B.7:  granite gneigs (potsibly |fractired add locke
X | EE , in thé uppet 1.5 P't., mpderately fricturef throyghout]. : S

R .



» " FORM Ob;M“w‘m (REV. 1969) TS, ":":~“éep0sif'.v’“ [ SOIL EXPLORATION
£

-} DEPARTMENT OF HIGHWAYS- ONTARIO ~ R S
- | MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.22 - FOUNDATION SECTION
| JoB__71-1107h LOCATION Sta, 343 + 66 _ofs 201 Lt, @ Line 'B' ORIGINATED BY _VK
A Wb 10146l BORING DATE  Sent. 28, 1971 ‘ COM‘P‘I’LEDVV,B‘Y;‘ SR A
) DATUM - Ceodetic BOREMOLE TYPF Wazbboring-BY Casine-IXL Rock Core CHECKED BY (;%g/ S
: f DYNAMIC PENETRATION = RESISTANCE LIQUID LIMIT ~———w  f 1
SOIL PROFILE SAMPLES | . |BLOWS/FOOT , PLASTIC LIMIT———w, | >
o Q| < . ARG R WATER CONTENF—yw | =1
O . ; ‘ b= El
e | = & & | 3 |SHEAR STRENGTH PS.F. wp - w, =
JELEV. DESCRIPTION 2l 2] 2] ¢ | o unconrnep + FIELD VANE e — %o}
| DEPTH ; x| 2 > g 2 | ® QUICK TRIAXIAL 'x LAB. VANE WATER CONTENT' % | ¥ |
739.5]  Water Level » @l w o P.C.F
Y = >
4 " S
Water o
1732.5 - -
‘ 1.0| Sand & pravel{boulder i’ Ty h
P 7296 up to Gﬁ size§ Danse 197 S 730
- 9.90 badly fractured (0K
L Bedrock 94 2 | BIL|100;
. : S A
i "\/x
Sound ‘ i@%’f 2 | o hood
End of Borehole , 790
-1 DETAJT.ED REDROCK | DESGRIPTION|
Elevy 725.¢ to 723.3: |grani{e gnejss (pyobably loose slabg
lying on the bediock.) : : 1
Blevy 728.p to 772.‘5': granije gneiss (minor fracturgs). |




L:qm on.‘m.’ s (e 1959) T OFRICE REPORT ‘”""sbu “EXPLORATION T
DEPARTMENT OF HIGHWAYS- ONTARIO : o S i Sy
MATERIALS & TESTING - OFFICE RECORD OF BOREHOLE No.24 FOUNDATIO‘NkSECFTION,
i S JOB 71-2107h LOCATION Sta. 3h3 + 667 of/s 511 Bt. £ Line tRe ‘ ORIG'NATED BY VK T
Aﬁ W.P. _ 101-6h BORING DATE  Sept. 20, 1971 ' - COMPILED BY W
} patum  Geodetic BOREHOLE TYpE Wa i-:hl‘)a‘n,"in{.?-BX Casing «BXL & ;’XXT Rock Core - . CHECKED _BY_
) ‘ DYNAMSC PENFTRA]ION RES!STANCE LIQUID LIMIT = W 4
SOIL PROFILE SAMPLES - W BLOWS / FOOT 18 , —w, ool
o 5 ol < . : WATER CONTENF—w | o =f
ey & % e 4 SHEAR STRENGTH PS.F, | ; Wo o Wi SZ| REMARKS -
T Pt DESCRIPTION K=l el e .| © UNCONFINED + FIELD VANE e e o
i‘ DEPTH , o ;‘23 > g = ® - QUICK TRIAXIAL =X LAB. VANE - - WATER CONTENT % Y .
1 739.5] Wabter Level v 21 o 1w 2o bl
; ==
g Wabter <
L1298 o 730 p—
1 10.0[811ty sand & gravel |-
to sandy gravel %'4‘3 :
1 T S XL EA%
boulders up o 121 in o) LIS Irsy , .
size throughout, SJS 14 | B 23%| 120 ' T | ¢ (8
' chy Dense OZD' 2085 1107 © s 5 67, )
itz plotite pooias (LT B .
Bmdréc cs)i ine grglnA*d) //\Z/\l‘ 3 AXT100%
Sound T
3 f Borehole
End o Jorehole 70
R I B R e R T ooy |




3 SRR ;
" ORI A AV S T E T T R VT Ny o B v TRy o v g a5 .- o
- R . ¥ : .

24

3 'DEPARTMENT OF HIGHWAYS- ONTARIO , SR S ' :

- ATERIALS 8 TESTING OFFICE RECORD OF BOREHOLE No. 2J ~ FOUNDATION SE
| o8 __1-1107k LOCATION Sta. M3 + €5 o/s 20! Rb. { Line VB! ORIGINATED BY VK _ G

| we. L0161l BORING DATE  Sept. 29, 1971 ’ s | COMPILED B‘{

. | DATUM___Geodetic BOREHOLE TYPE Washboring-BI Casing-BXL & AXT Rock Gore CHECKED BY . (¥
” DYNAMIC PENETRATION - RESISTANCE LIQUID LIMIT - Wy p
’ SOH: PROFILE SAMPLES - w 1BLOWS / FOOT | pLasTIC L’M|T"""""""‘Wp | 1
: = ol = e WATER CONTENT—yw | o=
O 6] < 1 o hore R M e e
m e o = = €| U IEHEAR STRENGTH PSF. wo oy wo | 32] emares
: E~t—“~§-—-\-’~ ‘DESCRIPTION b g“ ﬂ'.’ ;3 . QO UNCONFINED + FIELD. "VANE : X : e e mQ RIS A
DEPTH I35 = (; o1 @ QUICK TRIAXIAL ~x LAB. VANE WATER CONTENT % | ¥y |
bl 230 Bl Water Tous 2 2| © ‘10, AR GRS (A A GR.SASI.CL
i - Water ==
- : s 730
)| ity sand & gravel tg.i-t— 1o
sandy gravel .ﬁ%@ 1A | BYI, lony _ , , : Sl b L
boulders vp to 19" 4n Q‘Q L1 E8 7 : ) ‘ o} oo Bl k3 3)
size ihrﬁughout "Z)g; ) 8T on ) : ‘ : : SR

: ]
757 .71 Looks to Very Dense |t Ea—Faer™ia. g
JLocle PEdvoek Slabhs. ey | ey lians

18.5 , U 720
. - ,é
1 Bedrock TR s | axe oo
715.5 moderately ,fractumd 4
~2L.0| Bnd of Borehole
| 710"

DETATLED BRDROCH DESCHIPTION

Plev. |721.7 %0 72].0: granitq gneifs (prqbably [loose [slabs|
lying lon bedrock) SO : S

Tlev. [721.0]t0 714.5: granitd gneids (1igeation apprdx. 50f
promljent ngar-veytical |fractures al depths of 19, tol19.5¢
=nd 24.5 to(23.5']. '

v

B U




-vg»c—»._ s s — i e g : O 1 ARy e O

2y,

'DEPARTMENT OF HIGHWAYS- ONTARIO , ; ,
MATERIALS | & TESTING ~ OFFICE RECORD OF BOREHOLE No.23 FOUNDATION se«_noN
-} Jos 712807k LOCATION Sha, 33 57 ofs 200 Rb. € Lins tE; ORIGlNATED BY VK S
X R e I T BORING DATE ___ Sept. 23, 1271 : COMPILED BY . W :
| DATUM ___ Gendetic BOREHOLE TYPE Washboring-RY Casing-RXL & Axt Reck Core CHECKED BY
§ 9 . » - . e o
- DYNAMIC PENETRATION RESISTANCE [ LIQUID LIMIT ———W
! SOIL PROFILE SAMPLES - w1 BLOWS /7 FOOT PLASTIC LIMIT W |
oo O 3 , WATER CONTENT——-——w o
: o Q 1 ! . Bty
g | EEaN e e STIEAR STRENGTH PS.F. Wy wo 13%]
CJELEV. DESCRIP =20 alw] ] O UNCONFINED — + FIELD VANE et 1 *3
: ESCRIPTION sl s : 1
1 DEPTH wl 2| = % 5_“ ®  QUICK TRIAXIAL - x L AB.  VANE - WATER CONTENT % : Yi .
1].729.5]  Water Lovel | @ | W 10 20 30 IpcklorsAsiCL]
e Water -
- 736.0] o
4 2 et
3.5 TR T
B B Silty sand & gravel b‘d‘” 3 BT |06% ;
¢ anc 2] i . ' : . ’ f
: to ’sanc{yf gravel QC) a8 18zl 730 L ‘o
i darsg sn 2] 1B | BXL 165 B '
k i bmﬂdm g ap to 10" in Y e e e g
e size throvghoub. A28 | BEL ek
~ ‘ Qxl2n | pyn fong
721.0| Very Donse (R T Y 4
’ ;18'5 }/{Z/{é 720
| Bedrock 24 1y | B 1007
WY, SUNS THE  S UYL .....u//:lz/@
and el — —-_MMK]\'?};‘K - .
; s AT [300%
Sound %;‘72 ’ M
End of Borehole : , 710
NETAFLED REDROCK | DESCRTPTTON
lev.|721.0] to 71¥.5: Ponded |granile gnejss (1ineatign appyox.
500 - sound)
Rleve|715.5] to 710.33  sedium|and fine Sa’xd“s‘eaﬁ,
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ABBREVIATIONS USED IN. THIS ,'REP‘OI?T;

SOiL PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UNIT WEIGHT OF SOLID, PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL {DRY DENSITY)
UNIT. WEIGHT OF susmeaszo s0iL

TPECIFIC, GRAVITY OF-SOLID PARTICLES G=

ycmmmo
POROSITY:

WATER CONTENT
DEGREE OF ‘SATURATION’
LIGUID LIMIT

PLASTIC LIMIT
PLASTICITY. INDEX,

| SHRINKAGE LIMIT .
LIGUIDITY INDEX = WP

P
CONSISTENCY. INDEX -—vﬂi—'—\l'h-
: : i dp
. VOID RATIO IN LOOSEST STATE

yO1. RATIO IN. DENSEST ‘STATE

DENSITY INDEX = f—ﬂl’l‘_i

€ max " € min
RELATIVE DENSITY D;i1s ALSO USED
'HYDRAULIG HEAD OR POTENT!AL
_RATE ‘OF DISCHARGE
“VELOGITY, OF FLOW"
HYDRAULIC GRADIENT
COEFFIGIENT OF PERMEABILITY
‘SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE » ~— S8
‘ (l+e)iac
COEFFICIENT. OF CONSOLIDATION
Ae =
: compns.ssmn INDEX » B8
; A ’Oglo

TIME #_Ai:Ton = %‘Yg— ('d, DRAINAGE PATH )
DEGREE OF CONSOLIDATIGN

SHEAR ‘STRENGTH

EFFECTIVE 'cou’esgonl ‘

INTERCEPT 1IN -TERMS ‘OF
EFFECTIVE ANGLE OF EFFECTIVE .STRESS

SHEARING RESISTANCEJ Ty
OR_FRICTION

APPARENT. CORESION

APPARENT ANGLE OF
SHEARING ‘RESISTANCE,
OR: FRICTION

‘COEFFICIENT OF FRICTION
SENSITIVITY

¢ o tan ¢

IN TERMS .OF
TOTAL STRESS

Feecy+ o-fan ¢

T

T
e
logea ‘e

) log.ea crioga

'ng“§<n -+

A ROmeg oa qe

Zoruw

(=)

{"ACCELERATION' DUE TO: GRAVITY

- FACTOR -OF SAFETY

~“NORMAL' STRESS

. LINEAR STRAN
kSHEAR S‘IRAIN

":,‘Moour_us oF LINEAR- DEFORMATION (vounss
I,Mooux_us oF SHEAR. osrommon

- DIMENSIONLESS: COEFFICIENT TO BE USED WITF VAR

BREADTH OF . AATE NG

. GENERAL =

=3-1416 = :
BASE OF NATURAL LOGARITHMS 2:7183
or I a NATURAL ..OGARITHM oF g
LOGARITHM OF . 10 BASE no :

TIME
VOLUME

WEIGHT
MOMENT

STRESS AND STRAIN

PORE PRESSURE

NORMAL I'FFECTIVE S’I’RESS (0’ IS ALSO USED
SHEAR ;T‘RESS

POISSON'S

leo ET :s ALSD uszn}

MODULUS OF COVPRESSIBILITY
~COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE 'FROM TOP OF wALL 'ro POINT OF APPLICATION
OF PRESSURE ;

ANGLE 0¥ «IALL FRICT!ON
SUFFIXES IN EXPRESSIONS: REFERRING 70! NO

ON. 'WALLS . :
COEFFICIENT OF EARTH pREsspRE 'A'r REST /700

5T ATIONS

LENGTH OF. FOUNDA, e
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLEQS COEFFICIENT USED WlTH A SUFFIX APPLYING, ;
TO SPECIFIC ‘GRAVITY. "~ DEPTH aNd COHESION ETC. IN THE
FORMULA FOR BEARING CAFACITY: -

MODULYUS OF  SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
GEPTH BELOW TOE OF SLOPE' 7O HARD STRATUM
ANGLE OF SLOPE. TO. HURIZONTAL :




'/ ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'M'r ~ THE NUMBER OF BLOWS REQUIRED TO.ADVANCE. A STANDARD SPLIT SPOON “SAMPLER
i2 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FﬁLLINGFREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A "2 INCH, SOV DEGREE  CONE;, - FITfED v
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING: 350 FOOT POUNDS PER BLOW, L

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE -SOILS AND THE RELATIVE DENSITY OR. DENSENESS OF COHESIOMLESS ~SOILS- ARE DESC“IBED‘ o
iN THE FOLLOWING TERMS : - - : L

CONSISTENCY ‘N BLOWS/ FT. o LB.7SQ.FT. DENSENESS "N BLOwS 7 FT.
VERY SOFT 0~ 2 0 - 250 VERY LOOSE So-al
SOFT 2 - a 280 - 500 LOOSE 4 =10
FIRM 4 - 500 ~ 1000 COMPACT 19230
STIFF g - 15 1000 - 2000 DENSE L 3BEs0
VERY STIFF 15 = 30 2000 - 4000 VERY DENSE > 5o~
HARD > 30 > 4000 o

JYPE OF SAMPLE

8. SPLIT. SPOON T.W: . THINWALL OPEN

WS WASHED SAMPLE T:F U TRINWALL ‘PIST‘ON
S8 SCRAPER BUCKET SAMPLE 0.8, OESTERBERG SAMPLE
AS. AUGER SAMPLE F.8. FOIL SAMPLE

G5, CHUNK SAMPLE RC. - ROGK GORE |
ST SLOTTED TUBE SAMPLE R
PH.  SAMPLE ADVANGED HYDRAULICALLY
PM. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qo UNCONFINED COMPRESSION L.V. LABORATORY VANE :
@ UNDRAINED TRIAXIAL FV.  FIELD VANE
Qcu CONSOLIDATEN UNDRAINED TRIAXIAL c CONSOLIDATION
Q4 DRAINED TRIAXIAL s SENSITIVITY
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MEMORAND UM

Yo Mr, AL Slermac, Frowm: Bridge Planning,
Principal Foundation Engineer, North Buy.
- Down
ATTENTION: g ‘ Dave: 15 July 1971
< Bur Fog Rer. . » in rePLY To
- -BussecT: S » o o Cor
R Re: W. P. 401~64  Sitc 42-] R o ')»,;7 e
Indian River @ Port Carling 7& '“//;;' e %
Hwy. # 118 District #11 SRR SRR

Attached are two prints of site plan ¥-5018-1 showing the =
. general layout of the proposed structure and xetaw‘mg walls at the - .
o dbove crossing. '\

S it is proposed to replace the existing swing and fixed span .

- with a smilar facility which will be two lanes and designed to modern =

- highway loadings. Because of the wider roadway section, the locatlon'; o
“and size of the swing pivot will be different from the existing, Ihave’

‘ sent for drawings of the existing structure which I believe is founded
con bedroak. A copy of these drawings will be forwarded to you as soo

. ?:as they are ‘available, : A

“

: Itwill be necessary 1(; drill on D PP0W. propoerly .md poxmmsnm
ofthe lock master should be obtained prior to starting work, 1 l’HV(
been n touch with the Property Section, North Bay, and have torwardvd
ithcm a pldn indicating the approximate locations where: vou' wm i)e

f,drulmg, They have agreed to dpprmwh tho two pz‘operues on thc E‘dbt

B S CTRRN PR N
1. C. McAllister, .
‘Regional Bridge. ,

- Planning Supervisor, '

 JCMicAltn




DEPARTMENT OF TRANSPORTATION AVD COBTUFICATIONS
DRI DR O RS O R R

MEMORANDUM

Q- . v povate, Fros: K. Tngham
Supervising Foundation Engineenr.

ATTENTION: pare:  October 255 1971
Qur Fite ReF. N REPLY TO
SU8UEDT:

Foundation Investigation - Indian Rlvef Bridge
at POPu Carling

The dominant type of rock encountered in the ﬁrilLLnt and
exposed In the immediate vicinity of the site is a medium gra;red
pink granite gueiss displaying a pronounced lineation dipning steevly
at aouwo”fﬁi?ﬁiv 50°. Tends of dark grey gquartz biotite gneiss with
less conspicuous 11nea ion are a subordinate type bubt form layers

'y

parallel tTo the granite gneiss. Vsins of granite pesmastite are
common cutting scross She gneissic strus 'ure. These wsre the ﬁnlg
types intersected in the bedrock and most of the boulders overlying:
the bedrock appear to be the ssame. :

Practures are common and anpareltiv form a fairly close
pattern. Evidence of four sets of fractures is present ia the coTey,

‘1ID ons sub~parallel Lo the "neaftﬁn; a horizontal sot, g vertical sei
v and less comonly a stecpiv inclined seﬁ.' Thnese joints ‘ars u<nerally;
tight except whers noted. In some inst cances, oven joints are sand- .

filled near the “ﬂrf ce. The bedrock contour map derived Ffrom rock
elevations in 26 boreholes gives a mere or lsgs straightforwsrd
knob-and~valiey topcgraphy. The lowest elevabions follow 2 ¢owurse
mderlying the restaurant which may be an earl _ '
Indian szsv, however, there is insufficient e nee Lo establish
this. The rock exposed north of the service staticon dro PS by a

series of steps down tc thig chesnnel. An area of rock of lower general
reliel exists between here and the vpresent lock excavetiosn and south

of this the rock rises to an area of hicher relief. ‘

Ty

yh [EAY
Yoot R
[¢]
..5 o

The onLV vnusual rock conditions were noied in the vieinity
of hole No. 6 and in the present Indian River channel., The la,bov
case is relatively mincr, where loose slabs of renkt 1.0 to 1 5-ftein
thicknsss appezr to lie directly cn the bedrock., Near hiolas \o A-the
rock appears Lo drop sharpiv towsrds the river, coupled with several
open Tractures cobserved in hole 4, there ¥ bz an un =aa}e areq of

ke

-
rock in the immediate vicinity. IExcavation of the
be required to confirm this possibiiliiy,

A brief description of each rock core topether with the
"t

appropriste bedrock elevabtion is given belows

(Cont'a

o
g

L]



B. H. No. 1 Bedrock st 738 é

6.2 to 7.6% fine grained quartz biotite gneiss, badly broken and
possibly lcose in this section.

746 to 11.03 fine grained quartz biotite gneiss, moderately
fractured, fractures sub-parsllel to the lineation, horizental and
steeply inclined. ,

11.Q to 15.0: medium to coarse gramned granite gneiss, orom*nenc
lineation dipping at approx. 500, moderately fractured as abotve.

ey

B. H. No. 2 Bedrock at Th2.7
2.3 to 9.3¢ medium grained granit@ gneiss, inclined lineation,

badly fractured possibly loose in the upper 0.8 ft., inclined and
vertical fractures, vertical fractures probably open douwn to 9,3'ft;i

9.3 to 18.3: medium grained granite gneiss.

B, H. Wo. 3 Bedrock a,t,vgg;f;,

10.0 to 15.0: fine grained quartz bioctite gneiss, inclined lﬁneatlon,
upper 2.0 I't. weathered, conspicuous inclined fractures. ~

B. H. No. b Bedrock ai"?ajl‘-;?:‘,

i ith minor sectiOnS:ofﬁﬁ»'
neigs, badly fractured in the -

1}

granite pegmatite and quartsz biotite
upper 0.8 ft.

6.7 to 12.0: medium grained granite gne
g

B. H. No. 5 Bedrock ab 735.3
9.5 to 10.2: granite pegmatite, weatheved,

10.2 to 18.0: granite gneiss, inclined lineaticn, weathered in the

upper 0.8 ft., moaeretpiv fractured.

B. H. No. & Bedrock at 737.9

A e

5.8 to 6.0 Boulder

6.0 to 11.8: grenite gneiss, linestion inclined approx. 500, :
evidence of oven fractures in this section ~ high angle or vertical
fractures at 7.3, 10.4, 1.3 and 11.8, parallel to tiﬂ lineatiom

at 8.% and 9.3.

-

11.8 to 13.3: medium and fine sand plus some wood, inclined fracture
surfece at 13.3.

{(Cont'd...3}



~ B. H. No. 6 (Continued)

'V7i3‘3,to 103 granlte gneiss, poqs1b1e open 1ncllned l
Srrato 13 6 and 1L.0

 flu 0 to 15 O: granlte aneiss.'
‘15 0 to 10 Of qvartz bsotlte gnelss.; 
'f16 o to

23,3; granite gne;sg, llned fractarz
7

|  6 5 to 9.6 ~concretes

B H. No.

i 9 6 to 18 O“' granlce gneiss, 0. 2 ft granlte pegmati
- 1o, u, moderatelv fractured. ~ BN

. B.H. No. 8
1044 to 18 5: Dboulders.
B 5 to 31 0z granwte gneiss - gederally medlun

ained 25.0 to 28.0, moderately fractured - prom
f dc»ure 21 ¢ to: 22 b S e

'“granﬁte cnelss; 1nc1;196 11neat10ﬁ appvox S50
(hcrmzontal and 1ncl:ned fregtuves. :

'28 S to 30 O° granlte pepmatl*
‘ 30,01to;36;O:,gran1teygnelus.

10

B. H. Yo.

 5;0 to 2l;O2f %Panwtc gneiss, bOUiders'

guartz bjotzte gnelss, m:nor near vevnleal

. 21.0 to 27.0%

:‘ka. H. No. 11 Py G >‘¥°, Bedrock at. 18

oL ll,Syto 23.5: boulderu‘plus loose rock.

23.5 to 2Lh.5s granite gneiss, ev1dence ol borlzonta‘ and anllne,,_j
‘ opcn fractures 1n tq1q section. : B

2.5 .of _-Si quart? biotite gneiss; f;equen@,closed near«verrwx
fractures.

o , | : ; ' (COHt”vd-"k-L;) :



',B H. No, 12

| Bedroek at

‘9 0 to 19,03 boulders plus loose*réck,7 .
’9 0 to 25 Oz granlte gnelss, lzneanlon varvab?e 1n‘tbws 

K"QS.O tof27 O quartz blotlte gnelss.:f~?;‘ ’
 B H. Yo, 13 ' g

'”25 5 to 27. O gran;te gneiss,. several open‘fra
in thls 860u10n., =

"B H No. lu e

5 % to 38.3: gnanite*gnéiss.

 _38 to 38 8' quartz blOtlte gnelss.

38.8" to Ly, 8 : gra 1te gneJSs, m1nor fracuures sub‘ 3
1neat10n. i R : . ,

c bedrock recognlzed down to 28 Oa

TB. H. No. 16

'f23 5 to 31.5% graalte'gne¢~s fracturod and p0831b1v 1oo@e
_‘upper 1 0 *t., modeﬂatelv fractured in the rest of t ¢

; 31 5 tO 331@°~ quartz biotite onelsu; queratelyfweatﬁgﬁ
,:33;0 to 33.5§ ' anlue gnelss. ‘ ' '
B.HiNo. 17

"Nb bedrock encountered ﬁown to 18 0.

B. H.No. 18 : . Bedrock at 7

"92.3 to 29.01 pgranite gneiss.

B. H,,No.fl9 e | | i Bedboek st
9.3 to 11.5: boulders. .

‘11.5 to 15.4: granite gneiss with thin veins of granite pegmatite.

(Cont'g....5)



B, H. Wo. 19 (Continued) Bedrock at 7&3;3

15.5 to 20.0: granite gneiss, moderately fractured, evidence of
open fractures at 15.5 and 14.5, ‘

B. H. No. 20 Bodrosk at_ 740.3
.7 to 10.7: granite gneiss, moderately fractured. oy ' : 1"
'B' E. No, 21 BedTOGk,at ?3Q3? f_j
13.0 to 20.0: granite gn-i'; possibly fractured and 100°e‘in'thef"i‘
upper 1.5 ft., moderately 7 actured throughout. g

B. H. Wo. 22 ' Bedrock \ét"7721;8k;3‘7;f

9.8 to 11.2: granite gneiss, probably loose slabs lying on the
bedrock, , :

11.2 to 17.0¢ granite gneiss, minor fractures.

B. E. No. 23 ‘ Bedrock at 721.0

18.5 to 21,02 banded granite gneiss, lineation approx. 5009 ;
@ 2.3 to 2h.3: medium snd fine sand.

2.3 to 27.8: granite gnelss with minor cuartz biotite gnelﬂs at 27 @ f
open fracture svb~»arsl]el ,0 the lineation at 2k. j. ~

™, H. Vo, 2l o Bedﬂock at 717 u  ¥ 
22.5 to 26.5: quartz biotite gneiss, fine grained, no oonspleuous“'

linestion. : S
B. H. No. 25 gfgggck at 721.6  ;

17.8 to 18.5: granite gneiss, probably loose slabs lying on bﬁﬁ:OCk;  w

18.5 to 2L.0: granite gnelss, linecation approx. SOQ, prominent near
~vertical fractures 19.0 te 19. 5 and 22.5 to 23.5

B. H, No. 26 .. Bedrock at 712.0
VaY
LOo.5 to L2.0: granlte gneiss, lineation appﬁox./SQo.

L) KIsnr

Geologist.
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foundatlon c ntrac or:

WES

A D!V!SION OF AGRA INDUSTRIES LlMITED

CAISSONS

MADLE (TORONTO)

| movember* 16fth

Departmenr of Transportatlon~
and Communication,

Design Services Branch,
Foundation Office,

Room 107,Central Building,
Keele Street & Highway 401,
Downsvxew 464 ,Ontario,

_AT‘I‘ENTION:MI M, Devat'a‘-,*» P.Eng,

RE: Proposed Calssons Brldge,,f'k Sy
Vlllage of Port Carllnq,Ontarlo‘%

- Dear Sir;

: , Further to our discussion of November lOth 19
we have reviewed the foundation site anestlgatl ns
and it is our feeling that serious con ideration Sho
kglven to the use of socketed caissons for supperting. h
. SWing brldge,pler and abutment on the- above site W 0 .
. suggest that in view of the weathered and ‘badly fract red‘
rock for a depth of from 1 '1/2 to 2 feet below th 1+
that consideration be given to sacketlng the
depth of 5 feet below the surface of the bedrock This
also eliminate any future problems with acour together
prov1d1ng anchorage for the swing baqe.f' , -

; We would estimate that if the caissons are lnstalled
to this depth in the bedrock, ithen the Follow1ng capac;tles
could be con31aered for the following calsson ﬂlameters. '

36" - 1,050 KIPS per «caisson
48" —‘1,880 KIPS per caisson

54® - 1,380 KIPS per caisson

see page twom = = =

OFFICES. " IN: CALGARY EDMONTON SASEATOON WINNIFPEG | TORONTO - MONTREAL . DETROIT i ;
U TELEPHONE: © (403)-272-5531 (403)-434-8796  (306)-274-6121 (204)-586-B295 . (416)-889-7383 (514)-669-3581 (313), 961-8380
CTELEX: 038-22562 037-2428 034-2360 07-587735 0229212 TO012+5959 S



Page two— -'Fk—k‘

, e would recommend that the halF inch wa
‘which we would use for churn drlll1ng in the ¢
. in place and oe structhrally conSLdered n-
‘ CalSSOHS. : : :

e  Our estimate for th
- lineal fcot conside ing th
cement for the concrete and
jxeady,to‘be;placed,int
“n36”;diamétér' |
idiaméter“

dlameter S

to contaﬂt us.

P.KOZICKI,P.ENG,
PK:sr o G



MINE 3"'""@?’ TR@SHO: RTATION AND COMMYU &fiﬁ.‘ﬁ o, OMTARIO

e
MEMORANDUM

Ta: Mr. J. McAllister, FROM: Structural Dffice,

Reg. Structural Planning Engineerx, West Building, DOWNSVIEW.

NORTHERN REGICN, North Bay. Vs
ATTENTION: Dave: December 1lth, 1972 -
QOuRr Fice Rer. INREPLY TG
SuaueECT:

?
W
W07

FOUNDATIONS orficE

s
r'a”-?ﬂonaimn & cgm“‘“

Lassor

Indian River Bridge, s o
WeP.#401~64-04, Site #42-1, D) DTS
HBwy. #118, Dlstrict #1l. ;7/!‘ : ;i%('

Attached herewith are prints of the fvellmlnary Bridge Plan :
Drawing D—-42-1-P1 for the above-mentioned structure -

osed structure is $7 56,000

The estimated cost of Lhe p o)
is nglneerlnc and sundzrvy

which includes tender, materi
construction.

2
, e

Any comments or revisions you may have should be Squltted
within three wecks,

C. S. Grebski, :
Structural Design Engi. .er.

CEG:¢p

Attach,

ce. W. D. Birch,
A. BE. McKim,
B. R. Davis,
A. Stermac,

Foundation O;:lce,v//
. Andexrson,
. Murphy.

24

=t

2 ]
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MINISTRY OFQANSPORTATION AND COMMUN!CQ ONS,’ ONTARIO

MEMORANDUM:

To: Fram:

A, Stermac,. Structural Office,

Principal Foundation Engineer. West Building,

Room 107, West Building, Downsview.
ATTENTION: DaTe:

May 3rd, 1973.
CGur FiLe REF.I IN REPLY TO
/~

SuUBJECT: "i Jm‘%&

Inulan River Brldge,
W.P.$#401~64~04, site #42~1, ‘
Hwy $#118, District #11. :Z/f./y_.gr?>f

Attached herewith we are submitting the final bridge 
drawings which show the foundation design for this Struqtﬁre.f

Kindly give us your comments at your earliest convenience., ‘

iy C.5. Grebs kl, s
CSG:dp St?uctural Design Englneer.;i‘”"
Attach. ,

.cec. Foundation Office.

%ﬁ ;;@£WQV€ ﬁkﬁw?if;%% Sthoene Indf ék 3x{ﬂ@“¢“ty 7z;r
}iQW'« bﬂnn®JQTAﬁ%Jﬂ (éf wlgmwaﬂhw4§ﬂno-

/roy )2




‘ ‘ 7/ /}0 74

Mr., L. R, Eadie, o "-",3. w, rmemugam
Zxecutive Director, R ‘fmmm@ mm%er. ‘
 perations Division. '

Maveh 6, 1974,

Re: Cimm on Contr act 73- 125
Fmtsvﬂie ‘*“‘}m tict

& tﬁaehﬁﬁ zﬁ.mse fmﬁ fﬂr :mzm mfc:mmamam, capy Gf

e Nmtzé‘watimn a:f zmﬁm to CZazw aﬁm@ ?ebmm:ry E@ 2‘}?‘% imw

Qs E. i.‘."iaff?'

"§F‘ Lmywi e"? mmwmw 'i:%m :ﬂmw a@mﬁr&e&.‘ :

e B

' T. . Macmmﬂai},, sk
X ﬁimmg& Engmwr. -

SIw B :eﬁd

, ,erh : ;
a,«c. - ZL B, Wi kws
€y Re Wihmot
4. MeConnell
Ao Cu Lennosx
- Ja M Crannie

‘R, 8. Chapman

LA
i
o
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MINISTRY OF TRANSPCRTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
Ta: Mr. M. Devata, From: Geologist,
Supervising Foundation Engineer, Geotechnical Office,
Soils Mechanics Section, West Building.
arrenmio d€0technical Office, West Bldg. DATE: March 13, 1974
OuRr FILE REF. IN REPLY TO
SuagEcT:

New Structure - Hwy.#118
Indian River, Port Carling, Ontarioc
W.P. 401-64 W.0. 71-11074

There appears to be a misunderstanding by the contractor
on the information given by certain rock core logs in the immediate
vicinity of the pivot foundation area. '

The logs of holes 5 - 9 inclusive, indicate that the bedrock
has fractures both vertically and inclined, and also some fractures
parallel to the lineat.on of the rock structure. The covering report
by Mr. K. Ingham states that these fractures appear to be.a common,
structural occurrence of the rock in this area and that the four sets
of fractures are generally tight.

The contractor has interpreted this logging and summary
information for the rock in the pivot foundation area as being
fractured rock; that is, brok:n rock in fragments that could be moved
or taken out with a mcbile mechanical shovel or loader.

The visit to the construction site on February 28, 1974 and
subsequent inspection of the area excavated for the pivot foundation
shows a homogeneous, massive, gneissic rock of structural
characteristics as described by Mr. K. Ingham in his report. The
fractures in the rock as mentioned in the foundation report are a set
of rock structural joints or fractures. Nowhere does Mr. Ingham
mention loose, broken sections of rock in his report.

1 believe that had the contractor read the information supplied
and interpreted it correctly, his findings would have been solid rock
with structural fractures or joints as an inherent charﬁcteristic.

B. K. Glassford,
BKG/sd Geologist.
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*

- 2 = March 2.1& 1974,

MI‘» ROSO Chaman - RE: WoOn ?1“110740

In our opinion, had the contractor interpreted all ,
the supplied information properiy, he would have anticipated
solid rock and employed appropriate excavation techniques to
reach the founding level, other than the blasting method.,

However, 1f the Contractor wisghes to use the blasting’tachniquﬁé,f ‘{

it will be his responsibility to obtain necessary approvals =
from the agencies involved and to ensuve the safety of the

surrounding facilities during blasting operations.

The aforementioned comments were discussed with
construction persomnel at the site. Should you require
additional information or further clarification of any aspect
of this project, please feel free to contact our Office. o

ﬁ? L

M. Devata, ; E
Supervising Fngineer. :

MD/mj

Attach*

CeCs C.8. Grebski
JW. MacDougall
C. Martens

Files
Documents



P.C. BOX 700 - DIAL 271-8800 (Area Code 519) - STRATFORD, ONTARIO

March 29, 1974,

Mr. Jd. E. Callaghan,

Director Construction Branch,

Ministry of Transporiation and Communications,
Dnwnasview, Ontario.

Dgar Bir:

Re: Dontract No. 73-125
Indian River Bridge, Port Carling
Huntavills District

In our telephone conversation of March 27, 1 agreed to

summarize for you the svents surrounding the use of explosives for
o removal of sound rock in the bascule pier excavation for the sbove noted
‘structurse,. o

To assist in describing the chain aof events there is atteched
hareto a chronology of the various discussions and other communications
concerning this subject.

Ernway Limited is our subcontractor for the rock excavation
for structuras on this coniract. In removing the rock far the North
abutment, Ernway encouniersd & small guantity of sound rock which could
not be removed with the heavy air impact equipmant that was used ta
remove the fractured rock in the North abutment area. This sound rock
wag removed by using & rock splitter in holes drilled into the rock.

The coat of the removal of this sound rock was approximately §300.0C per
cublc yard.

Having encountersed the sound rock in the excavation for the
North abutment, there was an immadigte concern that this same material
might be encountersd in the excavation for the bascule pler. It was this
cencern that prompted the inguiry at the end of January with respact to
the possibility of using explosives if, in fact, sound rock was encowntered.

PO

L3



Mr.- Jo E. Callaghan ? March ' 1854
Director Construction Brahich cose 2

Bn February 18, Ernway did egncounter sound rock in the bascule pier which
could not be removed using the hesavy air impact eguipment. Incidentally,
Ernway was using a ¥ent Alrsm 2000 which we are told dsvelopss the '
greatest amount of energy availible frem this type of equipmant. To
remove this szound rock underwstsr by driil and rock splitter was estimated
to cost some $900.00 per cubic yard.

. In view of the fact that the contract documents show sound rock
at _an elevation below the undaerside of the tr tremie concretg and badly o
fractured arﬂmﬂﬂarately k "in the areas of Tock excavatian,
it was evid nt that wa,had_encuunteaed a cundltien nat ant1cxpated in

hidding this contract. 7o ¢ -cumvent the exceedingly high cost of

bidding fo
‘a claim for additional compensation that would result from drilling and
splitting with 8 rock gplitter, the much less costly method of the cavtrolled

use of explosives was investigated. i

Ag the special provisions of the contract prevented the use

of explaszves to remove rock from the boscule pler excavation, we inguired

if, in view of the faulty information on the soll strats drawing, blasiing
might be oonsidered. This inguiry led to the convening of a meeting at

the site on Fabruary 27, minutes of which as recorded by uyllie and Ufnal
are attached. Pursuant to that mesting we received the attached letter
from Mr. 4o D. Ham, dated March 1, in which he regiteratad that the contract
did not allow the blasting of rock, but went on to say that he had advised
Mr. R. Weir of the Ministry of Natural Resources that the M.7.0. would not
allow blasting until they had 8 letter from the M.N.R. and the contractor's
letter acknowledging responsibility for any resultant damage. As this
reguirement had been menticned verbally at an earlier date, our letter
acknowledging responsibility for resultant damage went to the Hunitsville
office of the M.T.L. on March 1,

Tast blasting was carried out March &6 after Weyne Horer of
Ernway Limited had haard the letter from the M.N.R. giving their approval
previous., This letter which was dated March 6 apparently did not r&ach’
‘your Huntsville District Office until March 11. Prior to the test blasting
for which the recommandations of C.Il.lL. were followed and the siesmic results
were monitored by V.M.E., &n inqggctlmn of the lock ano assoriated mechanisms
was made by the lockmaster, his sssistant and Wayne Borer of Ernway Ltd.
The results of the V.M.E. Munltnrlng ars attached herete and recerd siesmic
readings that indicate that the possibility of any damage is extremely
remota. Only the test blasting has been carried out. No subseguent |
blasting has been underisken.

ssen 3



Mro J. E. Dsllaghan U Marct®29, 1974
Director Conatruction Branch cocs &

We find that only a3 small quantity of the solid rock thet is
to come out has in Tact been removed as g result of the test blasts.
Subsequent to March & ririlling through thes overburden to reach the remuining
rock sxcavation sreas was undertaken but, because the holes could not be
hald, the overburden was removed and as a-result the excavation is flunded.
e are prasently setting up to drill the =sres for rock removal in the
bascule pier and intend to try the rock splitier underwater. e are ,
also proceeding to unwater the valve chember so that an evaluation might
be made of any possible damsge in that rathsr sensitive area.

In summary, we belisve we procseded in complete good ?alth :
when  wa encuuntsred ~conditiong we felt were beyond the terms of gur u“ﬁ“rtaking.
Our prime purposs was to minimize the ulfimate coot to-tHE M.T.C. by : ;
circumventing, if possible, the claim route. A claim bassd on removal '
of this sound rock by drilling and splitting underwater would be 5ub3tantial.g
ke alsc were most anxicus o evold the axtendad time that would be consumed -
by the drill end split procedure snd the resultant dissrray thest kind of
delay would cauese Tor ocur progress schedule.

Ve feel that a meeting of all parties involved in this rock
removal controversy should be convened at an early date so that all of
the facts and factors might be recorded. Such a record would, in pur
gpinion, provide the best gulide to future actions and decisions in
connection with this whole matter.

Yaurs very truly,

O. J. GAFFNEY LINITED - A

DJIG/1h
Encl,.




MINISTRY OF TRANSPORTATION / ND COMMUN!CATIONS O,

MEMORANDUM '

'f@Tm Mr. 3. F Callaghan o Frami : !
: Director,. Constructlon Branch N ”;fLst Con"tructlon Engr
Downsv1ew. ';f* G A Dist, #11, ﬂuntqvll‘e,

{fATWNﬁFN M. G, Martens, S  ‘( :{'émﬁam,Aprll;thh;jl9?4;(“
' i Asst Const Engr. - 3 ‘ TR e

= ;Uusz Fnu: REF CUIN REPLY TO.

~ Re: Contract #73-125 va #118 Indlan Rlver
Br;dge, Port Car]lng°

o ~In reply to 0.3, Paffney 5 1etter to J.AQ?x
vngarch 29th, 1974, and espe01ally Vour 1nau1ry on the
 1 subm?t the £ollow1ng.‘_ B

',kContract Drawmngsa

- Brldge Drawxnﬁ No, 2 and No,,3 (pag 30 aﬂd 31) 1n
the bore hole locations and soil strata., The baqcv;e
‘\‘area is. in the section surrounded by ‘bore holes 5, 6,
. 9. Also refer to the Foundatlon Invnstl ation erort
"“borenole records. ' ' .

e Page #61 Ba%cule pier elevatlons, show thaL the
. tremie slab is at Elev. '732.5; bottom of tremie slab, East s
. at Elev. 727.5, Actual sound rock elevation in the rleldiat
f‘i‘lev° 734 0 (by scallna on Page #uT thlS elevatlon checks

: Borehcle No. - 5 1nd;cates tedrock from Elev 726, 8 t

735. 0, varying from moderately fractured to ‘weathered,
range includes the underside of the tremie concrete vleva
~and thus does not agree with the Contractor's letter, Page 2
_second paragraph. I do not believe that the soil strata v
mation is faulty. : S b

We are not awa.: that any 1n9pect10n was’ made bv,rhe 10»
‘master, his assistani and the sub-contractor. The first three
blasts were test blasts and the fourth blast was withmn )
powder similavr to the third blast (last pavagraph, P:

Continued ..../2



@ ®

Mr. J.E. Callaghan ....ceevcoocscevscncovoneonseonaes 2

The small guantity of rock riaoved by the test blasts

(first Par,, Page #3) was approximately 3.5 £1.Yds, The valve .

chamber has been unwatered and there is no damacge.

I do not believe that the Contractor proceeded in good

faith because the sub-contractor drilled rock on Mar. 4 and
3, advising that he would not blast until written permission

from our Ministry was given, He put off four blasts on. :
March 6 without permission. The Ministrv's geologist advised
that the rock encountered was as described in the Contract

~documents, If this is true the Contractor would have mno
elaim,

‘

; W,D, Ham, ‘
WnH/es Dist, Construction R .zr.
c,e, Mr, J.W. MacDougall, B




. Mr. Lo R, Fadie, / R A mwmgm,
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‘Executive Director, e Ciaim&f Eﬁgimw. e
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MINISTRY QF TRANSPORTATION AND COMMUNMICATIONS, ONTARIO

MEMORANDUM
Ta: Mr. M. Devata, FraM: Pavement Structure Design Sactzon,
Supervising Foundation Engineer, Geotechnical Oiffice, .
Soils Mechanics Section, West Building.
Arrenmion. J€0Otechnical Office, West Bldg. Dare: July 30, 1974.
Our Fiee Rer. iN REPLY TD
SUBJECT: “ Bascule Pier Foundation
Hwy. #118, Indian River, Port Carling, Ontario

W.P. 401-84 W.0. 71-11074

The problem encountered with artesian water flow while drilling
holes for anchor tie-rods in the Bascule pier foundation appears to have
originated from the drill encountering an open joint in the rock structure
that was making water and was under pressure from adjacent canal and
river water bodies,

The water flow was blocked off and the problem appears to be of :
a local one hole occurrence. Additional holes have gince been drilled
with good results havi.g no water artesian flow difficulties.

The rock in this specific area as indicated by the geological
repert and core logs is characterized by a set of four joints, vertical and
inclined. A similar water artesian flow pattern could occur again if the
drilling encountered another open water pressured joint in the gneissic

rock.
o
v
S i
B. K. Glagsior ,
Geologist.
BKG/sd

I *,L}'"WY\‘J‘M /}t’}\u’wi, wr o

/

uouvwoas;vm e,
; @*’g\wmw Tiog ’”%
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"/’711

. ;':*ik : L
oo\ Ministry of 9
fi ~Transportation and 5
o 7. ‘Communications - - B
Ontario 7 ; Memoran dum

My , A. Rutka ’ C o Froms P, H PeaCOCk /}hd L(‘
“Geotechnical Office : Constructlon B,anch

Date: FebruarnyAt

- Our File Ref. : : B : In Renly to

Subject: - ; Contract 73-125
' . W.,P, 401-64-03-04 - . -
nghway 118 ° Indian River Brldge S
Port Carllng AN

"I am in-.receipt of numerous clalms on the abov bW
of which have spec1flc reference to the Geotec i
Offlce. , . o

fj(l) Intent dated February ZSth concernlng
o rock encountered in the Bascule Pier foundation. -
. a-result the character ‘of the work is changed from .
;that 1ndlcated in the contract documents" : b

v We have ‘now. recelved a ‘claim from the Contractor 1n
the amount of $52, 503.96. This is about $32, 000

~ more than he will be pald under the contract. The

. site was visited and a report made by Mr. G.
Glassford dated March 13, 1974 and-also. by Mr M
’Davata dated March 21st. S

,(2) ; Intent dated August 12, 1974 concerning the: . .2
~"inflows of water and sand through the drill holes .
for: the. re1nforc1ng stool dowels”. - Contractor. -

- fyrther states that this condition revealed all
" rock below this pier foundation is not sound as
assumed by contract drawings, Mr. Glassford's
memo of July 30th refers to this but the work
was not completed when be visited the site.
Claim has now been rece“t’ in the amount of
$7,827.18.

;These two claims did not appear to me to have much
virtue and in fact appear to be to some extent self.
contradictory. There is 1o evidence that the
Contractor took the trouble to look ‘at cur borhole
information. Nonetheless I would appreciate your
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examining all the information afresh and it would
be appreciated if you could have a representative at
‘a meeting to discuss these claims with the district
and consultant provisionally fixed for March 18th
At some later date we shall have to have a meeting
with the Contractor and it is necessary that we be
suitably prepared. I should be glad to discuss

this matter further with you if you see fit.

-

v.«’/

)

gﬁ"P, H; Peacock,
: Y Assistant Construction
PHP/aln Engineer.

cec: Mr. J. MacDougall




Mmastry of Lo .
‘Transportation and SR

' Commumcatnons T e e B
Ontano P v fhey S ,;Memorandum e
- Tor Mr.‘R.t. Chapman,:v°',, 2 ‘~tF%M{7fP;H;‘PeécoCk;“e
‘District Engineer, = - - L I o
‘ ‘lStrlCt #11, Huntsv1lle.'
‘~Mkﬂm.f Mr. W D. Ham :f' S f} '33 :March 12 1975

‘OurFNeaef - j \ ,t_,f~. e e e lnnepwto

‘7Contrect~73¥125; HighWaY"118; Port5Car

: Further to my conversatl ocn w1th you, a- meetlng w

; ;held to discuss outstandlng claims on the- above ‘contre

 March 20 1975, commencing at 10:00 ‘a.m. in the: Construction Bo
Ain “*e— Thls supevsedeb prev1ous suggestlons of~T es_
'Wednesday of the same week. ~ ,

Tne follow1ng w1ll be dlscussed-—_

North abutment - rock above top of footlng‘
“Bascule. pler - rock above.-~n of: footlng.
‘Bascule pier - rock. below top of" footlngp
Grouting:.of cavities in rock.

Changes - concrete quantltles,

o~ ve prev1ously sent comments on al’ the abo e excep
Reqare ng this, I should like to Know the reasons £ 5 ¢
change.; If they are corrections of arithmetical errors,

- /applicable. ' If they are changes due to site condltlons o}
©instructions. of the consultant, I’ do not think 5% woul '

- and we would pay for all of the ‘concrete extra costs..

- obv1ously not be a proportion of the lump sum which 1ncluees
’%etc., and would be the cost of concrete and pla01ng-:f

£ Would you please 1ook into thls matter/EEE/I me hav
recommendatlons. e ; P L

ant COhStIHCthnK ng.o
structlon Branch :

AL Rutka % 5 w%ﬁdw /\m /L,J;Aca.t /Q\ows-@ SEAN ‘\-«*-«’d\ﬁ

"L, Fisher ‘%d“kg Pcwm$w&xm @44»1» ,
JWM. Crannie ‘ e -
A, McKim ERE




MINISTRY (G‘RANSPORTATION AND COMMUNGTEONS, ONTARIO

MEMORANDUM
To: Mr. P.H. Peacock, From: Pavement Structure Design Section,
Assistant Construction Engineer, Geotechnical Office,
Construction Branch. ‘ 1st Floor, West Building.
ATTENTION: , ‘ pare: June 12, 1975,
Dur FILE REF. ‘ In REPLY TO

SusuecT: Bascule Pier Foundation

Indian River Bridge, Port Carling, Ontario .
Highway 118, Contract 73-125 - Claim of O. J. Gaffney

Mr. M. Devata of the Soil Mechanics Section asked me to clarify the -
references to 'sclid' and 'sound' rock as requested in your '"Minutes of
Meeting" dated March 20, 1975 regarding the above claim.

The following are definitions of 'solid rock' as taken fram approprlate ﬁ
references: ¢

Solid Rock - a British term for a consolidated rock.
Glossary of Geology,
American Geological Institute, 1972.

Solid Rock - rock which is both consolidated and in situ. :
Dictionary of Mining and Minerals and related terms,
U.S5. Depariment of the Interior, 1968.

Solid Rock - is defined as gound rock which cannot be broken dc -
by hand picks and includes boulders of 1 cubic yar. .ae.
Dictionary of Applied Geology,
Mining and Civil Engineering, 19867.

Solid - of uniformly close, coherent and compact texture, not loose
or spongy; having no break or mteruptlon.
Webster's Dictionary, 1974,

Solid - homogenous, alike throughout.
Oxford Dictionary, 1964,

Sound - synonym for solid as applied to rocks and diamonds.
Oxford Dictionary, 1964,

Thesge descriptions of 'solid rock' are closely related and convey
the same meaning. My use of the term 'solid rock' in the memo to Mr. Devata
of March 13, 1974, was to imply that the rock as described by Mr., K. Ingham
in a previous memo of October 25, 1{71 was a homogenous, consolidated,
mass of rock and not being in a condition of broken fragmenis of various sizes

cont'd...f2




@ S - @
Mr. P.H. Peacock June 12, 1975 .
Bascule Pier Foundation

Indian River Bridge, Port Carling, Ontario
Highway 118, Contract 73-125 - Claim of O.J. Gafiney

of rock loosely compacted and bearing upon each other. This descript’ionféf ;
'solid rock! was confirmed later on during the consiruction period by visits -
to the site on May 2, 1974 and July 26, 1974. et

Referring to the Oxford Dictionary, 1964, the word 'sound' is used
as a synonym for solid when applied to rocks or diamonds. Thus, ii Would
appear that 'solid rock' and 'sound rock’ are of the same description.

» £

ey ;;;’
g iééz—a‘;éﬁ

B. K. Glassford,

Geologist.
BKG/sg _
cc: - G.A. Wrong
M. Devatay

B.K. Glassford

\ S0 Mw\"«“ ‘
FTRANSPQRN e
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Ministry of 0 M W i
Transportation and i 6 o

Communications

Ontario Memorandum
To:  Mr. J. W. McDougall, From: Structural Office,
Claims Engineer, West Building, Downsview.

Engineering Claims Office,
Central Building, Downsview.

Agtention: My, L. D. Fisher. Date: Novembexr 26, 1975.
Cur File Ref. In Reply to
Subject:

Contract 73-125,

Indian River Bsidge at Port Carling,
Highway 118, District #11.

Claim regarding pressu.~ grouting of
dowels for Bascule Pieér columns.

Please refer to your memo of November 3, 1975.
Our answers to your questions are as follows:

1. Had we been aware of the situation encountered, the contractor's
attention would have been drawn to this fact by a special note
on the Structure Drawings, stating that additional grouting
might be necessary in order to seal off the bedrock in the
vieinity of the pier columns outside the perimeter of the
footing prior to grouting the dowels. :

2. On page six of the Foundation Report the fourth paragraph-

describing the bedrock states:

"Fractures are common and apparently form a fairly close

pattern. Evidence of four sets of fractures is present in

the cores, one sub--arallel to the lineation, a horizontal set,

a vertical set and less common a sSteeply inclined set. These
joints are generally tight except where noted. In some instances-
cpen joints are sandfilled near the surface."

Although the Foundation Report has indicated presence of

'y horizontal and inclined fractures in the bedrock, the extent
{ and the difficulties encountered during construction were not
' anticipated.

The bedrock, in addition to being fractured, was probably also
shattered during construction of the canal, locks and pier of
the old structure.

..3.2-
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3. We feel the contractor has a legitimate claim and is entltled
to an additional payment.

AR/CSG/cf A. Radkowski,
Regional Structural Des;gn Englnee

for: C. S.Grebski, et
Structural Design Englneer.;;j

¢.c.4M. Devata
A. McKim




MINISTRY OF@ANSPORTATION AND communicAfPNs, ONTARIO

MEMORANDUM
To: Mr. M. Devata, From:  1,, D, Fisher
Soil Mechanics Section,
ATTENTION: DATE: November 28, 1975
Dur Fite REF. N REPLY TQ
SUBUECT:

Contract 73-125, Indian River Bridge at Port Carling
Highway 118, District #11

Claim re: Pressure Grouting of Jowels for Bascule
Pier Columns

Under the contract, the contractor was to drill through the
bascule pier foundation slab which is at elevation 733 + to elevations in
bedrock varying from T714,0 to 720.3. Reinforcing bars were to be

inserted in the drill holes and grouted in as noted in General Note 3, page 40  ;

There is an S.P. concerning grouting in the contract. 24 holes were to be.
drilled, 12 in each of two locations, When the contractor went to place the
rebars in the holes he found he could not get to the bottom of the hole due to
sand. This sand was carried in to the previously drilled hole through a
seam in the rock, which I understand was at elevation 725.5,

The contractor has claimed for additional costs he incurred as

a result of the inflow of sand and water through this seam. Your bore holes
5 « 9 inclusive are adjacent to or within the bascule pier foundation area,
Your Foundation Investigation Report W. O, 71-11074, W.P,401-64 gives
informafion on the bore holes. My question is, from the information shown
on these bore holes, and now knowing the elevation of the seam, woulda
prudent contractor have expected an abnormal inflow of water and sand into
his bore hole? The Bridge Office have advised me that had they been aware

of the situation encountered, the contractor!s attention would have been-drawn

to the fact by a Special on the structural drawings. Since such a Special was
not included it is obvious that neither the Bridge Office nor their consultant,
who has verbally confirmed this fact, anticipated such a problem, it would
then seem that it would not necessarily be logical to expect a contractor to
anticipate the problem. In any event, I would appreciate your comments to
my question above,

L. D. Flsh T,
Assistant to Claims Engineer,
(for) J. W. MacDougall,
Claims Engineer,
LDF fm




Ministry of 9 0

Transportation and
Communications

Ontario Memorandum
To: Mr. M. Devata, From: Pavemert Structure Design Section,
Supervising Engineer, Geotechnical Office,
Soil Mechanics Section, West Building.
~ West Building.
Attention: Date: December 24, 1975.
Qur File Ref. In Reply to
Subject: _ Contract 73-125, Hwy. 118, District i1

Indian River Bridge - Port Carling
Claim Re: Pressure Grouting of Dowels
for Bascule Pier Columns

I have reviewed the correspondence, memos and meeting notes
concerning the above claim. The following are my comments:-

Under the Geological and Log of Holes report made by
Mr. K. W. Ingham for this project the following pertinent facts are noted.

1. Rock type is a granite gneiss with pronounced lineation
dipping at 50°.

2. Fractures in this rock type are common. Four sets are noted
from the core logging. These fractures or joints are generally
tight, except where noted. In some instances joints are sand
filled. ‘

3. Unusual rock conditions were noted in the vicinity of borehole #6
{Bascule Pier Vicinity). Here the rock appears to dip toward:
the river, coupled with several open fractures. There may be
an unstable area of rock in the immediate vicinity (Bascule Pier
Vicinity). The Log indicates 2 1.7 footage of fine and medium
sand at 725. 060 elevation for hole #6.

4. The log of holes cite fractures or joints throughout the drilling
outline. Such rock structural features give an indication as to
the rock characteristics.

These initial facts should have indicated tc the contractor before his
bidding and after work began that water and sand probably would be encountered
in the drill program due to the adjacent water flows in the river and canal.

The 1.7 feet of sand in hole #6 at 725+00 elevation is a serious and unusual
structural feature.

Also a great flow of water with sand was encountered in the
excavation work for the pier pit. This again should have warned the contractor
that water and sand could be encountered with the drilling through the Eascule
Pier foundation tremie for the anchoring dowels.

Cont'd... /2



Mr. M. Devata -2 - December 24, 1975

Contract 73-125, Hwy. 118, District 11
Indian River Bridge -~ Port Carling
Claim Re: Pressure Grouting of Dowels
for Bascule Pier Columns

Contract documents stated that no blasting of the rock would be
allowed. The contractor was required to bid this way in his tender. This
restriction was on account of the proximity of the canal and the lock
mechanism, also because of the structure of the rock inveolved with its
inherent fracture and joint pattern characteristics. Blasting was undertaken
without knowledge of the MTC. The vibrations from this blasting probably
opened up many fractures or joints as well as causing a further water and
sand flow patiern through the openings. At the time of my visit to the site
on July 26/74 water with some sand was flowing from depth through the
bored holes in the Bascule pier foundation pad. This could be the direct
effect from the blasting on the rock or from a normal water flow as an
in-gitu feature of the joint-fracture system, especially from the large open
seam noted at 725+00 elevation on the log of hole #6, which was sand filled
for a total of 1.7 feet.

The contract documents show that the overburden in the immediate
area of the site is granular and that the undulated rock surface is in direct
contact with this material, hence a water-sand flow pattern would be present
through the joints in the rock, water coming from the Indian River and canal
system.

During the excavation construction of the pit for the Bascule pier,
water was present and the pit area flooded. The contractor was using the
services of a diver to locate and position the drill bit for rock removal
purposes. The contractor should have seen then that a serious water flow
existed. This was some weeks before the foundation pad of tremie was poured.
At the meeting on March 20, 1975 regarding various claims on the contract,
attended by the consultants Wyllie and Ufnal Limited and MTC personnel
it was generally agreed that water was to be expected in the drilling of the
holes through the Bascule Pier foundation pad. The sand content appearing
in the holes appears to have originated from an open sand filled joint at
an approximate elevation of 725, 00 {which was indicated in the log of hole #8,
at or near this elevation for 1.7 feet).

During the grouting procedure ci the 24 holes in the pier foundation
pad, the pressure grout at one time was seen coming to the river's surface
dowrn stream a few hundred feet from the point of origin at the Bascule Pier
foundation pad. Such a feature suggests an open fracture or joint of such
dimensicn that would easily carry sand from a higher elevation.

Cont'd... /3



M. Devata - 3 - December 24,'1975, :

Contract 73-125, Hwy. 118, District 11
Indian River Bridge - Port Carling
Claim Re: Pressure Grouting of Dowels

for Bascule Pier Columns

In conclusion, it is noted that information supplied to the contractor
in the documents indicated conditions in the rock similar to those encountered
during the excavation construction work. I contend that the contractor o
should have anticipated such a problem of sand and water flow. The
contractor, their consultant and the Bridge Cffice at MTC should have been
aware and anticipated a sand-water problem in the Bascule Pier foundation
pad area as it is well noted under the log of holes. Hole #6, which states
unusual rock corditions are present and 1.7 feet of fine to medium sand with =

some wood particles at elevation 725+00. "There may be an unstable area of rock i

in the immediate vicinity of hole #6 'hppears in the geological report. This :
important feature seems to have been overlooked by the contractor, consultant =
and the Bridge Office. : ‘

/f,éz%»zz@‘/

B. K. Glassford,
Geologist.
BKG/sd
cc:- A. Rutka
G.A. Wrong
B.K. Glassford
Files
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 Eagineering Claims Office GO e R&¢t uuilj n
,*;Pentral huiléing, Downsview L G e o

e January 8 1 6
I”ix.'. LQEO Figher [ !

.;fInalan &iv‘f erdga ab Port Garling
_Claim Ret Pressure Jrouting af Bowel
 for Baacule Pier Foundations

. Cont. 73»125, Bws, 118, Dlstrict ll
| HeP. 401-64-03 ,

‘gﬁleh& c05tractox~ o'blalmpu for aﬁd ticn'l casts
'*ﬂfinflow oF sand and water?into t g ¥

:‘jalab 3bﬁ11 be carxied aut b&fore the nofﬁerﬁ'mvis unwater'd.

In addition to this, on ‘page 40 af the contract &rarings,
; general aste atates that"the concrete in the foundation slab
",suall be aast tn eievarion 73@.3 oy txemle aethods." i ~

: 2;f A total of 24 dowels fox. the nﬂrth nall of tue bascule @19! ,ffg
et foundatian w&ll be required and are as. fellﬁus‘~;‘ : v

West Side = 6~5" éydowals to elev. 717,0 
6=5" éaﬁowels,to elev. 714.0

Fast Side - et 5 dowels to elev. 720.5
6-‘“ é dowels to elev: 717.5

: Cont’de e e




Ii, SECUENCE OF COMEZTRUCTIION

The construction sequence was initiated by the removal of the more
weathered and fractured portion of the granite gneiss bedrock to tae
design elevation. A sheeted cofferdam was then driven to the newly
established bedrock surface., A seal of tremie concrete was then poured
under water inside the cofferdam torelevation 732.5 to counterbalance
the hydrostatic head existing at the base ¢of the excavation.,  (Indian
River controlled water elevation 73%.5) ‘ ‘

The bascule pler area enclosed within the sheeted cofferdar was then
unwatered. The installationm of the dowels for the north wall was .
then initiated. This work consisted of 5" 4 holes drilled by means of
a drilling machine located at the surface of the tremie concrete seal
(elevation 732.5). Once the drilling extendad through the tremie
concrete inte the bedrock, tke flow of Ixt&r was observed frem the
‘drilled hole. Subsequently, the sand which filled the. drillad ‘hole . -
bottonm negated -attempts by the contractor ro install the dawels ce thei
vequired elevation. :

ITI. DISCUSSIONS

A detailed fuundatian report contaeining factual data such as su38011,
bedrock and groundwater conditions was availablé to the contractor as
well as to the designer (structural consuliant Wyllie and “‘nal Ltu.).
The foundatien report: debcrlbe" in detail ‘the bedroek conditiens at
various borebole locationg emphasiziug the fractured nature of the
vock. The following portion of the text of the Founéateeq report
clearly illustrates the nature of the bedrocky T :

"Fractures are common and apparently forwm a falyly- cxgse ‘atterns‘
Ividence of four sets of fractures is present in the cores, one sube,
paraliel to the Iineation, a uorizontal set, a vertical set and less
commonly a steeply inclined set™

MIn some instences, open joints are sandfilled near the surface”, (See
Belie T{t*) '

In addition, the condition of the in situ vock can be szeen wherever it
is exposed in the existing canal area which is only 14 feetr away fronm
the bascule pier foundations. Furtherwore, the ¢ontractor might have
experienced himgelf the fractured or open~jointed pature of the bedroek
during the removal of the rock for piler construciion. The specific
rvequirements for a tremie concrete sesl within a sheeted cofferdsanm in
the contract for the construction of the bascule pier foundation in-
dicztes that the footing excavation could not bs unwatered due to the
pervious nature uvf the bedrock., Sinece the bedrock is pervious, it is
in direct commumication with the viver water through the granular
overburden.

The water level outside the cofierdam was 7 feet higher than the top
of the tremie conecrroe seal. The drilling of the dowel holes broke
the watertight seal; consequently a flow of water was created due to
the excese hydrostatic head when the drilled hole extended into the
pervicus bedrock.

cont’decse




This f£low of water resulted in the migration of the fine grained
particles from the grenular overburden of the subsoil or sand from the
saud filled open joints of the hedréck,

Flow conditions created by the contractor due to. the excess hydre—
static head could have been eliminated by modified driliing techalaues;
One wethod of achieving this is by drilling from a raised platform . - ¢
g0 that the top of the drilling casing would be. sifghtly above the pre—*"‘
vailing hydrostatic bead (rlver water level 73%.5)s If the casing is
kept full of water at all times, iittle ox no inflow of sand or water.
would occur. Such technigues are not uncommon since they are widely
enployed in our -day to day driliing operatxons,_ If such techniques
are employed the comtractor could have installed the dowels without

cany sericus: problems associated wilth inflow of vater and’ sand . into
the drilled holes for dowels.

IV, . CONCLUSIONS
An experi: nced contractor who is presented wjtn the var cua factSfSugh/éS}g‘

- the water level in the river e
~ the necessity of tremie concrete seal in the! enclo»ed sheoted N
Jeofferdan e
- the fractured nature of the Eedrack as described in the

roundatzon Taport

sh ulg have recognlzed the problems associated Mlth the excess hiydro=
static head during the installation of the dowels. ‘ :

In additlon, the econtractor shoulé have inferred from Tis own obsetva—
ticns of the bedrdek conditioms at the site daring ‘construction, that
the infiow of water and sand in the dowel holes would ccour. . A
prudent contractoricould have overcoms this inflow of water and saud.
by employing proper drilling techniques as discussed previously. In.
cur-opinion there were no unforegeenor wundsual conditions which could
not have been anticipated by the contractor.

VWe have attached a copy of a memorandum ﬁrenared for this claim by
Mr, B.l« Glassfoxd, Geclogist, Geotechnical Office.

The aforementioned comments suumar.zes our verbal discussions with vou
and should you recuire any further clarification, please contact our -
cffice,

M. Devata
Supervising Enginger

Enclosure

ee? L.8. CGrebski BoKe Glassford
4. Radkowski A, MoFim
P.H. Paacock Flles
W.Be Ham Record Ssrvices

Ao Rutka
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P.O. BOX 700 - DIAL 271-8800 (Area Code 519) - STRATFORD, ONTARIO

s'ﬂ::ﬁ; i .

Mr. J.W. MacDougall,

{laims Engineer,

Ministry of Transportation & Communications,
1201, Wilson Avenue,

Downsview, Ontario. ‘
M3M 138 January 25th,1977

’ Attention: Mr. L.D. Fisher.

Ron M.T.C. Contract 73-125, Port Carling, Ontario.

Sear Sir:

Further to our discussions last Tuesday, I wish to record with you some of:‘
the points we feel are central to the question of making payments to us for our
Bascule Rock claim. :

et
4

1. The Contract Drawings are misleading. These drawings, especially the "Soil ¢ '
: Strata" drawings No. 42-1-2 and 42-1-3 clearly indicate the Contractor will . .
be required to excavate something other than sound rock. : '

2. The rock we exposed and inspected in the area of Bore Hole no 5 on Féb?uéry
27th, 1974 was sound rock by whatever definition source you wish to consult.

3. The Soils Report in real terms supports the aboveviews when it recommends an
allowable bearing pressure of up to 10 T.S.F for the moderately fractured vock. ' & . @
This loading is used by design_experts for shattered, broken, bedrock or hard ..o ¢
shale.

4. The verbal descriptions you referred to in the Soils Report are not clearly =
definitive to the point where they exclude our interpretation of their meaning.

Yours very truly,
0.J.GAFFMEY LIMITED..

JHH:cd /~ J.H.Hallam,
w

10-132




- \ Ministryof. ;\e‘
' Transportation and ‘

“ .. Communications e , :

Ontario ‘ - ‘Mem;orandum

To: BX. Ju W. McDougall : e StrucLural office,
‘Clalmb Engineer, ' . Hest Bu;ldlng, Downsv1ew.

_Engineering Claims Office,

Dt West Bulldlng,,Downsview. ; it REaF

#;M@mbm,{Mr.kL. D. Fisher ‘baie: - January 27, 1976.

E ~ _Bsst. to Clalms Enqxneer.‘ SRR e e R
Our File ﬁef. R ) o InReplyto -

Subject:  Indian River Bridge at Port Carling,
P Contract 73-125, 0. d. Gaffney Clalm,
CeWae A01-64~ 03,‘ Slte 42 1. i

':DlstrlCt %ll

MPlease refer to your memorandum of January zOth, 1976 to
MT C. Grebskl. : : e

»:,fThe dowels placed for ihe bascule foundatlon were stralght bar=
on. the south side of the. pler and bent ‘bars at 90° on. th‘ ortk
”glde of the pler. ‘ Sioenil

ngour assumptlon that the ca51ngs were: to be removed durlnq
groutlng operatlons is correct. '

S 8 , ; '(:ﬁzﬁégkCﬁfxaféb[ve_;
BRfEE ‘ ' 'A: Radkowski, o

S e e : o ' Reglonal Structural De51gnk
fors” ‘C. S Grebskl, : ,‘ r
: aStructural De51gn Lnglneer

‘;c.c;VM: Devata

Sait Y \Q#: D
7 L MEGHAY \\\
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MINISTRY OF 'NSPORTATSON AND COMMUNICAGNS, ONTARIO

MEMORANDUM

Mr. C. Mirza, Fram: I.. D. Fisher
Head, Soil Mechanics Section,
West Building.

ATTENTION: DaTE: Januvary 31, 1977

Our Fiue REF, IN REPLY TO

SUBJECT:

Claim Contract 73-125, O, J. Gaffney Limited,
Rock Excavation Bascule Pier Foundation,
Indian River Bridge, Port Carling

Based on your reports of March 21, 1974, Devata to Chapman,
March 13, 1974, Glassford to Devata, and June 12, 1975, Glassford to
Peacock, this office Las continued to deny any liability towards -
additional costs expended by the contractor in removing rock which
he claims to be sound rock, from the lower portions of the bascule
pier foundation.

The contractor continues to assert that the rock was not
moderately fractured as the drawings led him to anticipate, but was
scund bedrock,

Attached is a copy of his latest submission of January 25, 1977.
Would you please provide this office with your comments on the four:
points that he makes.

L. D. Fisher,

Asgsistant to Claims Engineer,
{(for)J. W. MacDougall,

Claims Engineer.

LDF/jm
attach.
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Mr. J.4. MacDougall Soil Mechanics Section
Claims Engineer Engineering Materials Office
Engineering Claims Office West Building, Downsview

Central Building, Downsview
February 16, 1977
Mr. L.D. Fisher

Cont. 73-125 your meamo of Jan. 31777

Re: Gaffney Claim -~ Cont. 73-125
Indian River Bridge, Port farling
District 11, Huntsville )

This responds to the four points raised in Mr. Hallam's memorandum of
January 25, 1977 attached to your memorandum of January 31, 1977,

1. Contract Drawings No. 42-1-2 and 42-1-3 cleariv indicate, by an. asteriskak,i o
notation, that for detailed bedrock dascriptions the borehole log sheets =
should be consuited. For any contracter to ignore this notation aﬂd s
invitation to examine the detailed description of the bedrock is to
scorn the value of the information willingly made available by this
Hinistry. Therefore, no further comment need be made either on point
number 1 or point number 4 of Hr. Hallam's Tetter. Let's keep the = = =
additional fact in mind that all bidders were advised by special pro- =
zgsion, of the availability of a compiete soils iavestigatien repsrt on -

e contra.’.

2. There 1s an argument presented in Mr. Hallam's letter in puint ﬁumbar 2\
that the rock exposed and {mspected in “he area of Borehole 5 on L
February 27, 1974 was sound rock. We should ask or find out who ir-
spected the rock? What competence did the person inspecting the rock .
possess to judge whether the rock was sound or otherwise? ¥ere HIC
personnel advised of such a finding and did they concur, at that t?me,
with such an opinion? If not, why not?

3. The recommendation of 10 tsf alliowable pressure in the Foundation Repart'
{s hased on 2 multitude of soil mechamics, rock mechanics, structural
design, construction” and structure performance considerations. There
is no unique relationship between allowable bearing pressures. and soil
or rock types, as implied by point number 3 in Mr. Hallam's Yetter.
Bearing pressures are often limited due to settlement considerations.

It will be recalled by the comtractor that the bascule pler was to sup-
port & rather settlement-sensitive plece of mechanical eguipment to
enable the bascule span to be raised and Joweved 23 desired.

I trust that the above comments clarify our position o+ this claim and
r the four points raised in Mr. Hallam's letter.

f Criginal Signed by
C MIRTA

c. Mirza, Head
Soil Mechanics Section

tMfgs
cgs B.K. Glassfed
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