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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

ME M - | 3C-i120
MORANDU L=t
, .m Mr. R. J. S8im, o From:  Foundations Office,

District Maintenance Bng., : Design Services Branch,

District #8, o , West Bldg., Downsview.

RKingston, Ontario. , ,
ATTENTION: _ ' ‘ Darve: July 25, 1973.
Clur FiLe Rer, ' ' o T INRERLY TD AUG m.ﬂ ‘9?3
SUBJERT!: | |

FOUNDATION INVESTIGATXON REPORT
For
Proposed Ramp Addition at Glenora
and Adolphustown Ferry Docks
Hwy. #33, District #8 (Kingston)
W.0, 73-11006(X) - W.P. Nil

Attached we are forwarding to you our detailed
foundation investigation report on the subsoil conditions
existing at the above-mentioned site.

We believe that the factual data and recommendations
contained therein will prove adequate for your design
- requirements. Should additional information be required,
please do not hesitate to contact our Office.

AGS/ao - A. G. Stermac, g
Attch. : PRINCIPAL FOUNDATIONS ENGINEER.
¢c.c¢c. A. E. Argue :
A. Rutka
A, J. Percy
V. A. Snell
W. D. Birch
. B. J. Giroux
A J. M, Crannie

E. R. Saint
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FOUNDATIONS INVESTIGATION REPORT
, For ,
Proposed Ramp Addition at Glenora
snd Adolphustown Ferry Docks
Hwy. #3%, District #8 (Ringston)
‘P'JQO¢ 7%‘?1006(}{) hd Wc:p.n Iqil

1.  INTRODUCTIOCN:

The Foundsations O0ffice was reguested by Mr. RJ. Sim,
- District Maintenance Ingineer, to carry out a field investigation
for the proposed ramp addition at Glenora and Adolphustown Ferry
Docks. The site is located on Prince Edward Peninsula, vhich
projects into ILake Ontario. The shore line ig irregular because
of a number of deep valleys disseccting into the ground and thus
forming long bays or inlets., One of these inlets is crossed by'l
Hwy. #3% and wade it necessary to provide ferry services for the
traffic, A _ ' ,
| , The existing docking facilities at both sides of the
channel or inlet consist of a feryry slip confined between stone
filled tiwmber cridbs and an approximate 2% ft. long ramp., The
function of the existing ramp is to provide an aceess for the
‘vehicles between the shore (dock) and +the ferry. However, the
level of the ferry's deck varies due to the loading of the ferry
and the fluctuating leke water levels. The ramp is supported on
hinges at the abubment location and is suspended on the opposite
(ferry slip) side. The height of the suspended side is adjustable
to accommodate the elevation difference between the shore (dock) '
and the ferry deak& Due to the existing exceptionally high water
level the ramp had %o be raised to such an elevation where the
vehicles experienced some difficulties to ride over the hump
ereated by the sloping ramp and the adjoining level (horizontal)
ferry deck. ' ' '
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"’ To resolve this problem it has been decided to extend
the ramp by at least 18'. The new ramp,a&di%ion will_bé constructed .
 in the same manner as the existing one, which is proposed to be
suspended at both ends, thus reducing the overall gradient of the
approach ramps. The top portion of the existing abutment wall
will be removed in oxder to provide sufficient clearance for the
vertical movements of the ramps.

2.,  SOIL TYPES AND SOIL CONDITIONS:

Two sampled boreholes were put down at each new
abutment location. The locations and elevations are shown on -
drawing No. 73=11006{X)A,which accompanies this report. The
fieid and test results, together with the boundaries of the
different deposits are shown on the accompanying record of
borehole sheets, From ground level downwards the various soil
types described in some detail are as follows:

- Fill Material: -

. This dapegif was encountered at each boring location
" and extends to a maximum depth of 16 £t. (EL. 233%). The material
in the stratum consists of sand and gravel, some silt and clay
and also freguent bvoulders, Diamond drilling techniques were used
.to advance the borehole., Up to 24" diameter boulders were
recovered, Based on the limited number of standard penetration
- tests carried out within this zone, the deunseness is estimated )
to vary from compact to very dense, |
Silty Send with Gravel, Trace of Clay: , ,

This deposit was found to underlie the fill material
in borehole No. 1 and 2. The thickness is about 8 ft. The
material consists of gravel (3% - 24%), sand (36 - 57%), silt (35%)
and clay (5%). | |

The obtained 'N' (8PT) values ranged from 11 to 21
blows per foot, indicating a compact relative density.

Timestone ~ Bedrock:
Thin to medium bedded limestone with frequent shale

Qﬂ&.‘\ﬁv‘ﬁ
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seams was @naanﬁﬁeraﬁ at the follmwing’elevatimns:
B.H. #1 - FL, 227% {mound) ' . Glenora
‘B.He #M4~ BEl. 240% (yoathered), El. 2 354 (gwund)g side
BJH. #2 = Bl, 234= (weathered), Fl, 2304 (30und)g Adolphustown
B.H. #3 = Bl. 234% (weathered), Bl. 23 Qm (sound) side

3,‘ WATER TEVELS: | S
_ The following groundwater levels were observed during
the field work: |

BeHe #1 = El. 248.5

B.H., #2 = El. 249.8

B.H, #3 -~ BEl. 248.6

B.He #4 = El. 249.0

_The lake water 1ev&1 was found Yo be at El. 248,44

(April 95 1973.)

4, REGOY@FNBATIO .

It is prmpased 10 build addx%Lonal x?mpm at the
Glenora~Adolphustown ﬁcxry Docks. o

The subsoil at the site in general was found to consist
of granmlay type deposits (gravels, sands, silts) followed by
limestone bedrock. ;
' The natursl subsgoil ig overlain by fill material
containing freqﬁamt boulders (up to 24" in diameter) and pieces
of wood, This type of deposit is considered to be undesirable )
from foundation point of view, In order to construct the footings
within the natural subsoil posi%ivé dewatering schemes are
reguired,

In view of these above mentioned facts, piled
foundations are considered to be the most suitable means of
support., In order to achieve the desirved pile penetration
the following construection procedures are recommended:

1. Excavate the bouldery fill material to its full vwrtlcal
and hwmmzanbal extent at the abultment locations,

” 0000.04
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2. B&Qkfill the excavated area with suitable granular
material. The backfill should not contain sizes larger
than % in., o

3, Drive steel 'H! piles to bedrock. The bedrock was found
to be at approximate elevation 234% at the Adolphustown
side and between El, 240% and Bl, 227+ on the Glenora
side, It is assumed that the piles may penetrate into

' the weathered portion of the limestone for a short distance.

’ The maximum allowable load for the particular steél
section may be used. '

5. MISCELLANEOUZ:

The field wmrk was ecarried out durmng the period April
13 - 21, 1973, under the supervision of ¥Mr. J. Bangs, Project
foundations Bugineer, | - -

Douipment used was owned and operated by Canadian Longyesar
Limited. | .
. Thig report was written by Mr. P. Payer, Senior Foundations
Engineer and reviewed by Mr. M. Devata, Supervising Foundations
Engineer, |

8 P
f =3
P, Payery, P. Eng.

///3>? | JﬁQWVYKﬁ%M

PP/ks | - "M, Devata, P. Bng.

’
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(ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOlL. PROPERTIES

UNIT WEIGHT OF S0IL {(BULK DENSITY]
UMIT WEIZHT OF SOLID PARTICLES

UHIT WEIBHT OF WATER

BHIT DRY WEIGHT OF s01. {DRY DERSITY)
URIT WEIGHT OF SUBMERGED SO

SPECIFIO GRAVITY OF SOLID FARTICLES G »

Yo RAYIO

PORGEBITY

WATER CONTENT
DEGREE OF SATURATION
Liouip Lisiy

PLASTIOC Lisiy
FLASTICITY (NDEX

SHRINKAGE 1IMIT

LIQUIDITY INDEX = m&
P

CONSISTERCY INDEX wm
P
VOID RATIO 1N LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY 1nDEX » o2 T8

Cmax € min
RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELDCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

- Qe
COEFFICIENT UF VOLUME CHANGE nm*-j——
{I+e)ho

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » —r B8
Doy, &

TIME FACTOR = %Ji%fm ( d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION

SHEAR STRENGTH \
EFFECTIVE COMESION
JETERCEPT M TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTAKCE, | 7= ¢+ ¢ fan ¢'
OR FRICTION . f

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR ERICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
TOTAL STRESS

Tee Gyt O ton ¢

3

.

L

it
e

fog, @
logeaorlogo

M E O =

2o

o

SROMLEY 08 g &

GENERAL

= 31418
BASE OF NATURAL LOGARITHMS 2-718%

or Ing KATURAL LOGARITHM OF ¢
LOGARITHM OF 0 TO BASE ©©
TIME

ACCELERATION DUE TO GRAVITY

VOLUME .

WEIGHT

| HOMERNT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
KORMAL STRESS

NORMAL EFFECTIVE STRESS (cr 1S ALSO uss;o)
SHEAR® STRESS

LINEAR STRAINM

SHERR STRAIN

POISSON'S RATIO { {L 1S ALSO USED)

HODULUS OF LIREAR DEFORMATION {YOUNGS MODULUS )
HMODULUS OF SHEAR DEFORBMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VIZCOSITY

EARTH PRESSURE

DISTARCE FROM TOP OF WALL TO POINT OF APPL!CM‘!ON
OF PRESSURE

ARGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIRES N EXPRESSIONS m:f"ERmNG TO NORMAL STRESS
ON WALLS

COEFFIGIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

" BREADTH OF FOUNDATION

LENGTH OF FOUNDATION )
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERT!CAL HEIGHT OF SLOPE
DEPTH BELOW TOL OF SLOPE TO HARD STRA"(‘UM
ANGLE OF BLOPE TO HORIZONTAL
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ABBREVIATIONS £ SYMBOLS USED IN THIS REPDRT

PENETRATION RESISTANCE

'W'= STANDARD PENETHATION RESISTANCE : ~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 IHCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAKMIC PENETRATION RESISTAKCE @~ THE RUMBER OF BLOWS REQUIRED TO ADVANCE A 2 HEH, 60 DEGREE CONE, FITTED

TG THE END OF DRILL RODS, 12 IHMCHES INTO THE SUSSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF CONESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
I THE FOLLOWING TERMS : ~ '

CONSISTEHLY ¢ LB/SQ FT DENSENESS W OBLOWS 2 FT.
VERY SOFT 0 -~ 250 ' VERY LOUSE o-a
SOFT 250 « 500 ' : LODSE 4 -0
Firw $00 = 1000 oo COMPACT , 10 = 30
STIFF 1000 - 2000 BENSE .30 - 50
VERY STIFF 2000 « 400D VERY DENSE > 50
HARD > 4000 ’

TERMS TO BE USED IN DESCRIBING SOILS =~
TRACES 10% , SOME 025 % , WITH 25~40% , > &0 %  SITY, SANDY, GRAVELLY, CLAYEY ETC.

“

TYPE OF SAMPLE

5.5, SPLIT SPUON ) TV, THINWALL OPEN

.S WASHED SAMPLE TP THIRWALL PISTON
&.T SLOTTED TUBE SaMPLE ) 0.5 CESTERDERG SAMPLE |
%3 AUGER SAMPLE F.8 FOI. SAMPLE

C.8. CHUNK SAMPLE R.C. ROCK CORE

PH.  SAMPLE ADVANCED HYDRAULICALLY
P4 SAMPLE ADVARCED MANUALLY

SOIL TESTS

.

U UNCONFINCD COMPRESSION ’L.V.- LABORATORY VANE

YU UNCONSOLIDATED UNDRAINED TRIAXIAL RV, FIELD VANE
C1U  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL € CONSOLIDATION
cio u _ . DRAINED " s SENSITIVITY
CAU.  m . ANISOTROPIC UNDRAINED

CAD » " DRAINED "

3
i
;
i

i
i
¢
H
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OFFICE Rspca.s SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

OB

DESIGN SERVICES BRANCH

7311006 {x)

W.P.

Nil

DATUM_ Qeodetic

RECORD OF BOREHOLE N© 1

LOCATION Olenora Side-West Corner
BORING-BATE | April 4, 1973
BOREHOLE TYPE

FOUNDATIONS OFFICE

. ORIGINATED BY L Ba ..

COMPILED BY

Washbore - BY Casing « ALT Rook Coring

eele B

CHECKED BY __ 0

SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —reeeWy
= u EsLOWS/ FOOT PLASTIC UMIT o Wp 22
|51 . 91 = e WATER CONTENT.w | 5 &
ELEV &= wlw e ¢ JSHEAR STRENGTH PB.SF W W Wy wow | REMARKS
SEFTH DESCRIPTION 12 > | 8] » |o usconrmep + FIELD VANE o
: @i 2~ g W be QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
249.5 |Ground level % @ oW 10 20 30 o c ploR SAWSLCL
UT . i
Sand and gravel, WL 20h9.5
some 8ilt and clay, 1 1 851 »7
boulders and wood,
asompaet to dense, 7 | R
4 e
£311 material 2 | i¥%tl6ad 2ho
536.0 30851 b7
13.5 L
B8i1ty sand, 4 28 1 1R o r
traces of gravel et , 3 5T ‘35 5
and ¢lay, .
compac‘b “ : [ e 11 230 [
227.0 MR GV A S T2
22.5 (Li,mem')bone A . Re;t:
Sound 7
222,71 | Bedrock AXT) 96%
27 | Bnd of borehole 250

w0 '
-5 Y% STRAIN AT FAILURE
10 '




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

QFFICE RE?ORT‘ SOIL EXPLORATION

DESIGN SERVICES BRANCH , FOUNDATIONS OFfICE
‘ RECORD OF BOREHOLE N2 2
JOB___ 73-13006(x) . LOCATION AdolphustownSide « West Corner ' ORIGINATED BY _d:B:
W.P. Nl BORING DATE April § & 93 1973 COMPILED BY__J.B..
DATUM Geodetic BOREHOLE TYPE Washbore « BX Casing CHECKED BY o™
SOIL PROFILE . SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT
= w Iaiows/ FOOT PLASTIC UMIT Wi |, o
&l o 81 8 e e e WATER CONTENT.W | = O
ELEV Efw|w | & & [SHEAR STRENGTH P.5.F. We o w Wi 1 @B REMARKS |
BEPTH DESCRIPTION 121> 14 10 UNCONFINED + FIELD VANE
o 21" 18] © |e QUICK TRIAXIAL X LAB VANE, WATER CONTENT %} ¥
209.9 | Ground (Pav't.) Level Bl 0w K ' 10 20 30 fpC FIGR SAGSICL
0.0 jsand enc gravel with - 259.8
boulders, traces of e
si1t and ¢lay. 1185 004"
Compact  (Fi11) MESNNE ‘ o 2 1 (17)
2hi b >( 2 2 :
8.5 1831ty sand with nPRTES et] ko : o
gravel, trace of clayl. . '
233.9| Compact AR I M 7 ° 2l 36 35 5
16,0 . R T RC (708
 Weathered P T RO (55%
Limestone Bedrock o | RC |95%) 230
207.h Sennd 2| RC..197%
22,5 Fnd of Borehole
220

[l

20 )
1545 % STRAIN AT FAHLURE
19 :



MINISTRY OF TRANSPORTATION AND COMMUNICAT}QNS*ONTAR!Q

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 3

FOUNDATIONS OFFICE

. JOB 73-11006(X) L(:)(:AT[C)N. AdelphustownSide « Fast Corner ORIGINATED BY B
. \ WP Wil BORING DATE _ April 9, 1973 COMPILED BY___JB
DATUM Geodetic BOREHOLE TYPE Washbore-BX Casing, AXT Rock Coring ‘CHECKED BY MM
It PROF AMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ey
SOi IE SAMPLE = w o baLows/ FOOT PLASTIC LIMIT a¥p “
51 o 81 g , . X . . WATER CONTENT.W | = &
ELEV . & W ow A ISHEAR STRENGTH P.S.F. Wp w Wy @ w § REMARKS
Dot DESCRIPTION “ls| > | @ . o UNCONFINED + FIELD.VANE o
DEPTH < =l = 5
S22 131 B |e ouck TriaxaL iAB VANE | WATER CONTENT %{ ¥
249,61 Ground Level w @y 10 20 30 Ip.C FJGRSA.SILCL
0.0 | bowlders ‘ 218,65
wood g .
| HOO%  Band & gravel " Tes 15 o
traces of clay and
silt. P ce Lan ol o L7 o (W)
Compact Lo Yery Dense 5 Ts5 156
593.8 P11 Material
i
15.8 | weathered {:,;rh RC 3%
Timestone Bedrock 5.lRC B3Fd 230
508 9 sound 6 | RC 9B%
sh L | Eng of Borehole
220

OFFICE REPORT r“oa EXPLORATION

f;
‘
!
é

20
1545 % STRAIN AT FARLURE"
0

«



OFFICE REEOR..? SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICAT!ONS’;“ONTAR!O

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 4

JOB___ 73-11006 {X) LOCATION
W.P. N3l BORING DATE

DATUM Geodetic

flenora Side - Eust Corner

FOUNDATIONS OFFICE

ORIGINATED Y _JB___ .

April

11, 1973

- COMPILED BY B

BOREHOLE TYPE Washvore~BX Casing-AXT Rock Core

CHECKED BY . 277

5OIL PROFILE

SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT  —ensW
cof U EBLOWS/ FOOT PLASTIC LT oW | 22
ol o 9t g i 4| WATER CONTENT—.w | 25
ELEV gfw|w | &} @ pSHEAR STRENGTH P.S.F. Wy w Wi &G ] REMARKS
EERT DESCRIPTION S1E| = | g = |o unconrmen e vane ' ° ' e
=} 21" [ & U [e ouck triaxiAL  x 1A VANE | WATER CONTENT %} Y
250.3 Ground Level & 21 - P.C.EIGR SA ST CL
0.0 | Sand and gravel, 250 2h9.0 K.
Tsome 811t & clay, :
boulders and wood.
7111 Material
2ho.2 ol
10.1 %s N 6
weathered | ?x :{eg Llaé :
| Limestone T TREBEY
sound  Begrock
23L.h 5._|RC_ P72
18,9 | End of Borehole 5

20 ,
54-5 % STRAIN AT FAILURE
10
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Mr, B, ¥, Gim, Foundations Office,
District Maintenance Ongineex, pasiogn Serxvices Branch,
District #8, wagt Bldg., Downsview.

Ringston, Ontario.
spedl 12, 18731,

Proposad Ramp Addition at Glanova and Adelphustoun Ferry
Doole, Huy, #33, Site ¥o. 28-13, Distpiot #8, Xingaton
W.0. 78-11008 (X)

We have recently completed a field investigation for the above
project. The present proposal calls for construction of
additional ramps at the feryy slips.

The borings have ravealed that the subsoil at the proposad

new abutment locations. in general, consists of an approximately
4 to 1% fo. thick bouldery fill material followed by granular
type (gravels, sands and silts) deposits followed by limastons
bedrock. The boundarieg of the Aifferent soil tvpaes aras shown
on the accompanving drawineg.

In view of tha encountarsd subsoil conditions the following
construction nprocedurss are racommended:

1} Excavate the boulderv £ill material to its full sxtant
{horizontal and wertical) =t the ahubtment locations.

2} Backfill the expavatad ares with suitable granular material,
The backfill should not contain grain sizes larger than 3 in,

3} Drive steel 'H' piles to badrvock {(refusal), The badroek
was found to he at approximate elevation 2344 at the ‘
Adolphustown side and between elsvation 240+ and elevation
227+ at the Glenora side.

The maximum allowable load for the particnlar steal ssction
chosan may be usad for design purpnses,

Wa hope that the forsgoing will snable vou to proceed with the
design of the additional ramps and their foundations,

Tf further information is required, please contact this 0ffice.
Our more detailed report will follow in the near future,

s

Pp/ao P. Payetr,
Atteh, senior Foundations Fnaineer,
co: W, Bizch For: M. Davata,
T 0. Kingsland supervising ¥oundations Enginesr.

. 8, Grebski
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