G.1~30° SEPT. 1976

REMARKS:

" DOCUMENT MICROFILMING [DENTIFICATION = .

GEOCRES No.___ 21C-14T

DIST. & REGION
"W.P. No. (ASadlate Sl
"CONT. No. OH —3|
W. O. No.

 STR.SITE No._. [[-105

HWY. No._ 3%

LOCATION Parrotb Pou, %)nodgaé

S N '
/\/C? . zf:",;f“\ ,/"/'-}.-.'Vr;ﬁ'“:.:) - J—

e

OVERSIZE DRAWINGS TO BE INCLUDED -WITH THIS REPORT.




P gea1nd B JE G urmeny LiE HYE 1AM

MRISTRY OF YHANSPORTAYTION ANO COMMUNICATIONS ONTARIG

METRIC DISTRICT -8 KiNGSTON )
DIMENSIONS ARE IN METRES
70 7z NOTE : AND/OR MILLIMETRES CONT No Y"}
// . ‘\\ WP DENOTES WORKING POINT UNLESS OTHERWISE sHown | WP No 25 .77.04 L
- T e W DENOTES TOP OF ASPHALT € :
T § N \‘\\ & DENOTES MEASURED ALONG Euwy33 Lve R ’if‘&‘,’z{g‘ PARROTTS BAY BRIDGE. sHeeT
g g A~ e ; GENERAL ARRANGEMENT

KRN s
Siiis
: 76
¥ ' -
£L. 780644 £L. 78.0487 | | 1£57 gya%z?f?;l
] S$TA 220672 2004 \ oo e aioo0o i e &
ECP.-‘-\ [ (/_ i A
zx.{ € uwy 33 . i - —— .__J
UNE i?' R EHO0 mm APPROMHN SLAS
Ef I ; f WITH BOmm ASPHALT(TYP}
il |
peszEH I R DR = TU KINGSTON §
3 - i, 6
g—-r [-rqu$ I 3
$ g
~

"”"?7

1521 (TYP)

i 935 RADLAL

3750 RADIAL

1;5}

55, 1000
RADL BADIAL |

SIS0 BADIAL 5 F80G F525
FRADAL | RADIAL leap. i "
Lo 50 RAD-TYP,
] R ASPHALT AND WATER PROOFING ”’1
1 - ; SYSTEM- Fmm TOTAL : -
HQRT{!__ \‘ ) f
.S?Oj— = o

275@ ¢
ABLT. BRES.

S-CPCT 1200 GiRDERS SPALED AT 2400 CENTRES = 96(?0

TYPRPICAL DECK SECTION L/_EB
f 50

{
i4 o =
Y EXIST. STRUCTURE ! E 2
\ TO BE REMOVED f‘ bR, - -
\ b S S ¢ verouR curve pata®  cyrve para®
_ \; - - xisr ABLTENTS 70 L i : S~ b A 2 G 6 .77 & = IB4D3 54. 48" ores.
/s BE RENOVED AFTER HE : x ;\ R T~ R 3;9‘2 75 Rz I76.638 NOTES ;.
- N o STRUCTURE /5 BURT ' 1 by Ll " e T e 28 .39 T= 23.092 CLASS OF CONCRETE
- L N N T el T T~ ~7 £« 5655 L. £5.99% PRESTRESSED GIRDERS w - v v mvmm e mm — 408
* ~ ——— S~ e E = [t pé6 €. 520 FODTINGS e oo e e e me e e e s mam 2o
rROrrs B8AY \\\ B ) REMAINDER = — e e e o e srmem e e e o = m O
N\ ~ ~ ) e,
VAN S S _ REINFORCING STEEL
S = Tee—— T RENFORCING STEEL SwALL BE GRADE 400 LML ES
T — T T~ . T OFMERWISE SPECHIED, BAR WMARKS WiTKH SUFFIX T
e T e TN I 1 : DEMNOTES COATED BARS.
—— T T ~ 7O BATH 7O KINGSTON CLEAR COVER TO REINFGRCING STEEL
- ——
& ~ =, ~e 3 FOOTINGS — — = = — o = mem o e W0t aF
PLAN ® ~ S Q ABUTMENTS & WINGWALLS
7 200 R K1 < S g ~FRONT FACE =~ == == &2 20
23 3 QR 'y ~BACK FALE oo mee 7L
L S8 N ¥ X
&3 w ® wo ha DECK = TOP « e e e mme e e 70820
-4 a8 s ® o R gy o w BOTTOM o o e e e e e <0t i
25 000 NORTH. { 9 + . TOF DK FINISHED PAVEMENT 4+ * . REMAINDER UNLESS OYMERWISE NOTED « - T2 280
& 23450 S3OUTH i x oF & £ HWY 33 LINE'R o - NEEI
83y . s W o ' ™
s WABUT BRAS. E500® ' BARRER WALL WITH RAILING . ¢ < g COMSTRUCTION NOTES
o b . n Z EEADING
: Yam . , DN 0 e THE CONTRACTOR SHALL FINISH THE EEARY
72 o aen S gif?ff EL ‘“’“'fg.gff e / S - @ SEATS DEAD LEVEL TO THE SPECHILD
SRS RR RN AR L 1 s\\\ W o SLLERESAR AR RLLILE RARA =3-5¢% / . ELEVATIONS, 7D A TOLERANCE OF T 3mm.
TR SR 5ttt e W g s B S Wi S ke L e o M +.050% o
OR/GINAL GRADE ATE ELEY. 74, Gg_/‘ et el M ..._&\ £LEv 74.00 z E-fi
744 37 =5 g £
£ L34 Lf.é’"/ ' STRUCTUR
3 ¢ H i .
72 150 mm THA. PEREDRATED ape | avool sl \4 . LT LIST DF DRAWINGS
SUSDRAN {TYF) ~ €SAE mme O-Lx 91‘3 dmwaLL : I FT-103~ | GENERLL ARRAMGEMENT
7ol 00 o THICK. RIP-RAP LCONCRETE FILLED TGBE PILES “ « I BORE WDLE LOCATIONS AND 3G/ SIXATA
T £LCV SHOWN. SIZE Lzz.!errzx 70 BEDROCK (T¥ P} o - * FOOTINES
DF RIP-RAP 300mem M. {TYR} : £ g T West ABUrMENT
SPAN & NAVIGATION e, gQ T EAST ABUTMENT
. ~ g g -5 EAS 124
HIN. SOFFIT LLEVTE. 27— CHA ’fﬁﬂ‘ +8 $9 -6 PEESFRESSLD GIRDERS & BEARINGS
. N Sa - 7 DECK RENFORCEMENT & DETAILS
i .
SOUTH ELEVATION . 3% &5 - & €D0Gmn APPRIALH SLAB
1200 W.L.74.58 NOV. 84 R Ny - % BARBIER WALL WiTH RALING
— ELEV. 73.84 M} BARRIEE WALL Drd S:DEWALE
—% PROFILE HWY 33 ~ft RAWL NG FUR BARZER WELL
f ey 7 JOINT ANCHDRASE & ARMOURING
e 13 BERDGE DATE AND SITE WMUMBER DATA :
~i4 AS COWSTRUCTED ELEY. & DIMIENSIONS

BUELEV 76.735
GRODETIL DaruM

CU¥ CROSS Div BOLK QUTLRLP
I7 6 RV OF 574 2227696

~i5 BRIGGE AESIHETHS
M QUANTITIES - STRUCTURE
~IF GQUANTITIES - STrRUCTUEE

DRAWING KOT TO BE SCALED
100 mm O ORIGMNAL DRANING

TORYE DEL/Z4
e )




B DL 2GR 1Fnemany DB-BR-TBM)

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ONTARIO

€ wiyy 33 LNE 'R “\

ELEY. 74.G0 W&E.ﬁm-—;

METRIC
DIMENSIONS ARE IN METRES | CONT No /&

AND/CR MILLIMETRES

e

s

UNLESS OTHERWISE SHowN | WP No 25-77.04 al
2 X PARROTTS BAY BRIDGE | SHEeT
V. ABUT. BRES. % sPan ™ £ 48uT. BRSS. Y.:g{j* . e FOOTINGS
, K =~ NE”
A b p &
‘Ezﬁlj%’!.f_._mg RIRU -~ prsee !
Aok raasi s NI B o T :
e H §"L Ty i 405 17P ¢57.2mm 00X 957
N ,.}A WALL CONCRETE
. H : ; FILLED TUBE PILE
A ]
K .. .
6-A25008 @ 300 — Al I DRIVING SHOE —} 100
i 1+ t \ - A Z0005(TYP) 150mm % 13mm 5
1 's + f WiTH CHISE L POWHT
B I ! ' el 13
e p= ‘ ] H i ~
.E. L | i i - ; DRIVING SHOE DETAIL
I3 l]: “ —@i by 20077P 7110
i a e 2x12- A15002 @ 300 T0P ) 13y i N
i e 2%4 - A /5002 MIDDLE ! Ly i 2 '
1T ! @
e . | U ypts | 1] 150 TYR
j‘ T | sr4 22 +492. 200 STA. 22+ 700.000 ; STA. 22 +707.800 + ;
e =t = bt - L 1] Lesorm
15 4 i ’ i -
30- 4 25004 €308 —— I il BASELINE “ ¥ i ¥ E ;
HE T 40- A 15003 &8 300 & .@ o _§]
%I i Al N E3T | : 5 I\ 457 20mODx 253 mm WALL -
e i ¥ H \ : & < CONCRETE. FILLED TUBE PILE
MEne o PILE ANCHORA
i e M | N £ 0’_? Gt DoweL DETAIL PILE DATA-45Z2mm 0.0% 253 mm TUBE PHE
2x12-A 15002 @ 300 BOT. — 1N N i | 2 7:.20 - -
N by Lo UG WEST FOOTING EAST FOOTING
9 . — 40 {® 200 TOP
<2 M= “0-420001@ 366 70 W g S \uv; PILE MO BATIER QTY |LENGTH | PILE NIBATTER, Q7Y |LENGTH
1. o] N¥ i3 ’
H T T #0-420001 @300 807 ; ¥ {)‘ i ‘W /| 7s0l sk 7 |83
He : / ss0f 2= 8550
5 W SO0 AT UNDER SIDE }__ ¥ { 500 AT UNDER SiDE 2w iz 8 Fid7-4 d
. L OF FOOYING. i H OF FOOTING 3w ! 2 700 3& } 850
NS ] ]
i, o B ;% t AW ¢ 10800F 4 ;| 895n
|
NEEE NS 1 { 5w P Lmzssl se 7 |94
, o] N _
€-A25004 €300 — 43 L /3 § A 6w ¢+ fwsool scx ;| 9200
7 s N N 13 113
i gi 8 A L 7w / 9870 FE i % 100
o o} sl b @ |79 S __
i o G §E f 2 A 8w + | s250] 8k ;| & o0
[ 3 ’ 3
6-AIE003 8300 ‘-{;\“‘ ; gl I00 | 1500 o ; PRV R il PP
L3400 F OFF CUFLFE
! (gaei 73 400 FLEY I L00
FOOTING - REINFORCEMENRT (TYR) PILE LA‘;:OUT & FOOTING DIMENSIONS (TYP) p
PLAN ' SPAN
1750 Er‘m AZ.175722.5% ! L Az.i7s722 5"
¥, ; T
- Nk [T e
(O ® NOTES :
| « PILES 7O BE DRIWIN T BEDROCK.
« PALE SPACING TO BE MEASURED AF UNBERSIDE
£ ® bl @2 T.smzzf?aa.aao! h@ Lo o OF FORTING.
BEIGS‘ x T @ * FILE LENGTH SHOGWN ON THE DRANING IS THEORETICAL
F 4 7m0 70 cuRvE —2 . & / et OF LENGTH BELSW LUT-OFF,
T7 y N e LR\ ~ _ o ALL PILES 7O HAYE DRIVING SHOES AS SNOWN DY TRE
AZ5054 <] ol B '7 k| = TCHpRDEIE 58 ;) i o(F s 'T’T“LR_;M PPV CONTRALT DRAKINGS.
I bt 415003 € HWY.33 LiNES £ -— - ; ety : * SPLICE SHALL nE AS PER STANDARD DD 3302
= Q;{ : A ] o0 Lg__g‘gzgr! #.R#Z - : W
s iLren STA 2246922 STA.22¢707.800]
LS 0% - 7787 ! 7797 ; @
. Rt L M 42000t R +O - 3 R - ot
T 415002 —1250 R L\\I G S (W W@ PO
! . - L 4 2000 PILE CUT OFF : i
ferbent : L&L. 73400 Wit 4BUT i ; E
1] . : : ¥
A e ~ SV lor - ol N\&
i 457 2mm 0D x S EImmpatl - [T 'u i % 3
s LONCRETE FILLED FUEE PILE :
: ; :
L’J ¥. ABUT BRGS. LOCATION OF WORKING POINTS S BYTBRGS g
! 3
100 CRAWING NOT TO BE SCALED ’3’ rr—tav
v 108 mm O PRIGINA. DRAWNG R R T0RCNS
LCHANING Tain ICHECK &0 7SITE Mo




ENGINEERING MATERIALS OFFICE
FOUNDATION DESIGN SECTION

WP 25-77-04 DIST 8
HWY 33 STR SITE 17-103
CodT D/- B

PARROTTS BAY BRIDGE

DISTRIBUTION

E.C. LANE

T.W. MURPHY

J.W. REID

M.J. BERNHARDT

K.G. BASSI

J.H. PEER

T. YAKUTCHUCK

L. SAULNIER (COVER ONLY)
M. MACLEAN (COVER ONLY)

GEOCRES 31C -142 DATE &8¢ o/ os



FOUNDATION INVESTIGATION REPORT
For
W. P. 25-77-04; Site: 17-103
Parrotts Bay Bridge
Hwy. #33, District #8, Kingston

INTRODUCTION
This report summarizes the results of a foundation investigation required

for the above-noted structure replacement.
The fieldwork was conducted between 85 08 28 and 85 09 04 utilizing

a continuous flight auger machine equipped with 82 mm I.D. hollow-stem

augers and B core barrels.

This work consisted of four sampled boreholes.

SITE DESCRIPTION
The gite is located in the County of Lennox and Addington, Township

of Ernestown at the crossing of Hwy. 33, Line 'R' over Parrotts Bay.

Parrotts Bay is approximately 5 km east of the Hwy. 33/Hwy. 133 intersection.

The limits of this investigation are Sta. 22 + 600 to Sta. 22 + 740
(Line 'R' Chainage).

According to Chapman and Putnum (1984), the site lies within the 'Napanee
Plain' physiographic area. This plain is generally characterized by
shallow overburden and numerous limestone outcrops. At this specific
site, however, the limestone bedrock has been eroded to form Parrotts

Bay.

The existing crossing of Hwy. 33 over Parrotts Bay is a 13+ m long
single span bridge in conjunction with relatively level causeway approaches

at a grade of elev. 76% m..



SUBSURFACE CONDITIONS

General
iThe Record of Borehole Shéets, (Appendix) illustréte the conditions
at the borehole locatioms (refer to BH #1 to BH #4). The locations
and elevations of the boreholes and stratigraphical profiles based
on the borehole data, are shown on the Borehole Locations and Soil

Strata Drawing No. 257704-A.

The sequence (from the surface downwards) of subsurface materials at

the borehole locations is summarized below:

Material Thickness
- Boulders, Gravel and Sand 6.7 m to 10.4 m
-~ 8ilty Sand to Sandy $ilt with Organics 1.2m to 3.6 m

- Limestone Bedrock e

Stratigraphy

Boulders, Gravel and Sand,
trace silt, trace clay,

This loose to very dense material was encountered at the surface across
the site. The thickness of this material ranges from 6.7 m to 10.4

m at the borehole locations.

The material is interpreted as being a rock fill. It should be noted
that diamond drilling was required to advance boreholes through this

fill at a number of locations.

Silty Sand to Sandy Silt;
trace/with organics, trace/some clay,

i S b — — Ty e dmam e W o e W

This very loose to very dense material underlies the rock fill and
overlies the bedrock. The thickness of the deposit ranges from 1.2

m to 3.6 m at the borehole locations.

Due to the presence of organics and clay, the material is slightly

cohesive.
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Physical properties of the material, as determined from the results

of field and laboratory tests, are summarized below.

, . Range Average Median
Natural Moisture Content (w) 15.0-144.0% 76.2%  70.5%
Liquid Limit (wp) 20.0-104. 0% 59, 2% 50.0%
Plastic Limit (wp) 14.5-102.5% 55.2% 41.0%
Organic Content 1.0- 35.0% 18.7% 19.5%

A typical range of grain size distributions is indicated below:

Gravel 0 -~ 32%
Sand 16 - 497%
5ilt 11 - 70%
Clay 8 - 15%

Bedrock
At the borehole locations, bedrock was encountered at elevations ranging

from 62.1 m to 65.4 m,

The bedrock is limestone of the Gull River Formation of the Trenton
and Black River Group. For detailed descriptions of the bedrock core
recovered, refer to the Description of Rock Core in Table 1 of the

Appendix.

Groundwater

At the time of the field investigation, the groundwater elevation at
the borehole locations was approximately the same as the prevailing

level of Lake Ontario (elev. 75 & m).
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DISCUSSION AND RECOMMENDATIONS

It is proposed to replace the existing single span structure carrying

Hwy. 33 over Parrotts Bay with a 3-span bridge (8.1 m, 13.5 m, 8.1 m)
along a new alignment (Line'R’') located less than 1 m north of the
existing C/L. The proposal also involves increasing the grade by

up to 2.8+ m to elev. 78.54+ m.

Originally the proposal for the structure replacement involved a single
span bridge. However, during preparation of this report the design
proposal was changed to a 3-span structure. In view of this change,
the need for further foundation investigations is being evaluated,

and if it is determined that additional fieldwork is required, the
information will be issued in the form of an addendum. However, it

is expected that the recommendations will remain essentially the same.

Two foundation problems have been addressed:
1) support for the abutments and piers

2) minimizing the settlement of the approaches.

The recommendations in this report was applicable to the alignment

from Sta. 22 + 660 to Sta. 22 + 740.

It is also proposed to construct a temporary detour to the south of

the exigting alignment.

Structure Design
STRUCTURE FOUNDATIONS

Three alternatives are recommended., The alternative which leads to

the least expensive design should be adopted.

Alternative 1l: Steel H~Piles Driven to Bedrock
The Ebgt;ngsmmgijg gﬁ;ﬁgr?ez on 310 HP 110 steel H-piles, equipped
with reinforced tips, and driven to bedrock. Please refer to the Record

of Borehole Sheets for bedrock elevations at the borehole locations.



Pre-augering will be required to penetrate the bouldery zones.

After the piles have been installed, the pre-augered holes should be
backfilled with mass concrete placed by tremie methods. It may be
nEccessary to provide casing'to prevent cave-in of the pre-augered
holes until thé concrete backfill has been placed. These casings may
be left in place if desired. In view of these installation difficul-
ties, Alternatives 2 and 3 may be more appropriate for this site.

The following design values are recommended:

Pile Type , Factored Capacity Capacity of
at U.L.S. §.L.8. TYPE II
310 WP 110 1600 kN per pile 1150 kN per pile

However, the loading should not exceed the structural capacity of the

pile.

e e e | T s e v mmt mm t ma am e e s e e e

The footings may be supported on concrete-filled steel tube piles
driven to bedrock. Please refer to the Record of Borehole Sheets

for bedrock elevations at the borehole locations.

The tube piles should be installed open-ended, as a combination of
driving and drilling will be necessary to advance through the bouldery
zone. When required, the drilling can be carried out through the tube
pile. When the piles have been seated on the bedrock, they should be
cleaned out and filled with concrete placed in the dry (after dewatering

the liner) or by tremie methods.

The following design values are recommended:

Pile Type Factored Capacity Capacity at
at U.L.S. §.L.8. TYPE II

Steel Tube 1600 kN per pile 1150 kN per pile
324 mm x 9.5 mm

However, the loading should not exceed the structural capacity of the

pile.
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Alternative 3: Reinforced Concrete Caissons_on Bedrock _

The footings may be supported on concrete caissons socketed a
minimum of 0.15 m into the bedrock. Please refer to the Record of
Borehole Sheets for the bedrock elevations at the borehole locations.
The caissons may be comstructed by advancing a steel liner through
the overburden and socketing it into the bedrock. If additional
frictional resistance is required, the caisson can be socketed deeper
into the bedrock. This operation will require drilling in order to
penetrate the boulders and bedrock. After the liner has been cleaned
out and the required reinforcing has been installed, the concrete
should be placed in the dry (after dewatering the liner) or by tremie
methods. The steel liner should remain in place after construction

of the caisson has been completed.

The following design values are recommended:

Caisson Diameter Factored Capacity Capacity
at U.L.S§. 5.L.5. TYPE II
0.76 m 3000 kN per caisson N/A

If larger diameter caissons are considered, please contact this office

for design details.

The capacity at S.L.S. Type II will not govern design as the bedrock
will not settle appreciably. However, the structural capacity of the
caisson should not be exceeded, and its safe geotechnical loading should

not exceed the U.L.S. values recommended.
EARTH PRESSURES CALCULATIONS

Backfill to structures should consist of granular materials in accor-
dance with MTC Standard Special Provision #121 ( 83 10 ). Computation
of earth pressures should be in accordance with Section 6.6.1.2. of
the 0.H.B.D.C.
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For design purposes, the physical properties of the backfill are as

follows:
Material ] x
Granular 'A' 35° 22,0 kN/m?
Granular 'B’ 30° 21.2 kN/m?
Rock Fill 35° 20.0 kN/33

(If lightweight fill is considered for backfill behind abutments,
please contact this office for physical properties of lightweight back-

fill for earth pressure calculation purposes, and for design details).

For structures supported on piles or caissons founded on bedrock, the
foundation is considered to be non-yielding, and the at-rest condition

applies for calculations of lateral earth pressures.
For structures supported on rock fill, the foundation is considered

to be yielding, and the active condition.applies for calculations of

lateral earth pressures.

SLOPE STABILITY

Final slopes should be 2H:1V or flatter for earth fill, and 1.5H:1V
or flatter for rock fill.

Temporary slopes may be 1,5H:1V or flatter.
FROST PROTECTION

For frost protection, 1.5 m of earth cover, or equivalent, is

required.
DE-WATERING

De-watering for pile caps should not be required if they are constructed

above the prevailing groundwater elevation.
SETTLEMENT
Differential settlements of the proposed abutments will be negligible

if they are constructed in accordance with the recommendations provided

in this report.



APPROACH EMBANKMENTS

Settlements of up to 0.5 m are anticipated under the proposed loading
conditions at the approach embankments. The majority of this settle-
ment will occur within the Silty Sand to Sandy Silt deposit contain-
ing organics, underlying the existing Boulders, Gravel and Sand (rock
£il11).

In order to minimize the effects of this settlement on the completed
alignment, preloading and surcharging of the approach embankments
between Sta. 22 + 660 and Sta. 22 + 740 is recommended. The surcharge
should be 1 m above the final grade and extend over the plan limits

of the proposed embankments.

The preload period should be a minimum of six months. The embankment
preload requirements are applicable to the forward direction (includ-
ing the areas over the proposed abutments) as well as the transverse
directions. Although these preload requirements will reduce post-con-
struction settlements (by an estimated 50%), some maintenance may be

required due to residual settlements of the approach embankments.

Post construction settlements could be virtually eliminated by using
lightweight fill (slag or styrofoam) to construct the approach embank-
ments. This proposal would involve preloading with normal fill, as
described above, then subexcavating to the existing grade, and con-
structing the approach embankments with lightweight fill. The light-~
weight fill treatment would extend 25+ m behind the abutments. If
this option is considered, please contact this office for details re-
garding design and construction. As a preliminary estimate, the

following F.0.B. material cost estimates have been determined:

a) pelletized '3/8" Structural Coarse' slag  $39/m’
b) pelletized '01d Clinker' slag  $36/m?®
c) air-cooled 'Open-Graded Pit Run' slag  $28/m>
d) air-cooled ' 1 " C(Clear' slag  $30/m?®
e) styrofoam $85/m>

To facilitate pile driving, particle sizes in the fill immediately
beneath the pile locations should not exceed 75 mm for steel H-piles

and 50 mm for steel tube piles.



EROSION PROTECTION

Where embankments adjacent to the lake/bay are constructed of material

other than rock £ill, erosion protection, in the form of random rip
%ap (minimum blanket thickness = 0.6 m) should be placed on the abut-
ment slopes eﬁtending from the toe to 0.6 m above the high water level,.
The rip rap should extend a minimum of 2 m out along the lake/bay

bottom.

In a transverse direction, this erosion protection should extend a

minimum of 10 m on both sides of the abutments.
DETOUR

It is proposed to construct a temporary detour to the south of the

Hwy. 33 alignment. It is our understanding that this proposal involves
utilizing the abandoned abutments as foundations for the detour bailey
bridge. Alternatively, the detour bailey bridge could be founded on
rock £ill.

The following design values are recommended for both detour alternatives:
~ Factored Bearing Capacity at U.L.S5. = 600 kPa
- Bearing Capacity at S.L.S. Type II = 250 kPa

Even at these recommended loadings, small settlements of the detour

bridge may occur and periodic maintenance may be required.
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MISCELLANEOUS

The fieldwork for this project was carried out under the supervision

of Mr. Z. Najak, Student Engineer.
The report was written by Mr. D. Dundas, Senior Foundations Engineer,

and reviewed by Mr. M. Devata, Chief Foundatons Engineer.

The equipment used for the field investigation was owned and operated
by Marathon Drilling Co. Limited.

D H. Nundes

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

/77 Aienta

. Devata, P. Eng.
Chief Foundations Engineer
(East)
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mete 1 DESCRIPTION OF ROCK CORE - W.P. 25-77-04

BOREHOLE CORE DESCRIPTION
NUMBER | DEPTH (m) |%CR* |%RQD*| DEPTH (m) | DESCRIPTION
1 9.7 - 16.4 96 0 9.7 - 10.4 Dolostone, brown, highly weathered, very closely spaced
- 11.4 100 85 joints
- 12.8 100 28 10.4 - 12.8 Limestone, brownish grey becoming dark grey, ‘fine grained,

medium spaced becoming very closely spaced joints

2 13.4 - 14.9 73 0 . 13.4 - 17.1 Limestone, light grey to greenish grey, slightly to moderatel
- 15.6 92 0 weathered, very closely spaced joints ’
- 16.2 67 0 17.1 - 18.0 Limestone, grey, slightly weathered, closely spaced joints
- 16.5 | 100 0 (Evidence. of fault Zone from about 14.9 to 17.8; ie calcite
- 18.0 a2 30 veining at about 70° to horizontal; bedding in sediment

highly inclined)

3 11.3 - 12.7 79 44 11.3 - 11.6 Core loss for first run assumed to be at top of run.

- 14.3 98 51 11.6 - 15.2 Limestone, grey, unweathered, closely spaced joints
- 15.2 100 61

* CR= CORE RECOVERY , RQD= ROCK QUALITY DESIGNATION



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPTJ N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. 5PLIT BARREL
SAMPLER TO PENETRATE 0.3m INTC UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF s3.5kg, FALLING

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

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {3imm O.D. 60° CONE ANGLE ) DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OFf THE CONICAL POINT INTD THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I ey (kea) 0~ 12 12 - 25 25-350 | $0-100 | 100200} =200
VERY SOFT|  SOFT FIRM STIFE | VERY STIFF | HARD
DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[Nisows/o.3m] o0 - 5 5-10 10-30 | 30-50 > 50
VERY (OOSE| LOOSE | comPACT | DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRE&GTH.

RECOVERY: SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

JOINTIN

SUM OF THOSE INTACT CORE FIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION {RGQ D}, FOR MODIFIED RECOVERY, 15:

| roo (%) 0 -25 25-50 | 50-75 | 75-90 90 - 100
VERY POOR|  POOR FAIR GOOD | EXCELLENT
G AND BEDDING:
SPACING 50mm 50 - 300mm| 0.3m~Im | im - 3m *3m
JOINTING  |VERY cLOSE| ClOSE | moD.close]  wipe | verr wivE
BEDDING VERY THIN THIN | MEDIUM | THICK |VERY THICK|

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

§5 SPLIT SPOON TP THINWALL PISTON m,  kea!
W3 WASH SAMPLE ©5  OSTERBERG SAMPLE L 1
51 SLOTTED TUBE SAMPLE R € ROCK CORE Cy }
B S BLOCK SAMPLE PH T W ADVANCED HYDRAULICALLY <y !
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, m2/s
T W THINWALL OPEN F'S FOIL SAMPLE H m
1, 1
STRESS AND STRAIN U %
Uy, ko  PORE WATER PRESSURE o, kPa
% 1 PORE PRESSURE RATIO o kpa
o kPa  TOTAL NORMAL STRESS % kpa
o’ kba  EFFECTIVE NORMAL S$TRESS ¢ kpa
T kpa  SHEAR STRESS ¢ -*
o 0.0, kPa  PRINCIPAL STRESSES gy kpa
€ % LINEAR STRAIN by ~*
€ 1€, %, % PRINCIPAL STRAINS T kPa
E kPa  MODULUS OF LINEAR DEFORMATION 7, kpa
G ko MODULUS OF SHEAR DEFORMATION 5, 1
o 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF S0U1D PARTICLES e 1,4  VOID RATIO
LA kN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1,%  POROSITY
B, kg/m’ DENSITY OF WATER w 1% WATER CONTENT
%,  kN/m UNIT WEIGHT OF WATER 5, %  DEGREE OF SATURATION
P kg/m® DENSITY OF 501 W% LIQUID LMIT
Y kN/md UNIT WEIGHT OF 501L wp % PLASTIC LIMIT
% kg/m® GENSITY OF DRY $OIL Wy % SHRINKAGE LIMIT
7& kn/m® UNIT WEIGHT OF DRY 501 o % PLASTICITY INDEX = W — Wp
Bar ko/m® DENSITY OF SATURATED SO i, 1 LGUIDITY INDEX: w‘“ ol
Yeqr  KN/M® UNIT WEIGHT OF SATURATED SOIL P - w
P kg/m® DENSITY OF SUBMERGED SOIL le ) CONSISTENCY INDEX= Lx,,
Y'  kN/m® UNIT WEIGHT OF SUBMERGED SOM. €rax 1B VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPTY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Sy
SENSITIVITY = T
t
8hin 1% VOID RATIO IN DENSEST STATE
ﬁm X -]
i 1 St1Y INDEX T
o DENSITY INDEX * gl =g
[} min GRAIN DIAMETER
Dn mim n PERCENT - DIAMETER
¢, ! UNIFORMITY COEFFICIENT
h m HMYDRAULIC HEAD OR POTENTIAL
a4 m/s  RATE OF BISCHARGE
v m/s  DISCHARGE VELOCITY
i 1 HYDRAULIC GRADIENT
k m/s  HYDRAULIC CONDUCTIVITY
i kN SEEPAGE FORCE



OFFICE REPORT ON SOIL EXPLORATION

Mhniatry of
Transpertation and
ComMumegnons

Drirang

w P 25wl ulb

RECORD OF BOREHOLE No 1
LOCATION __§TA, 22 + 710,43 /s 11.0m BT G HWY. 33 LINE 'R’ ORIGINATED BY _ Z.N.

METRIC

DIST._. 8 wWwy 33 BOREHOLE TYPE H-§ Auger, B-Core COMPED BY_ _D.D.
pATym _Geodetic DATE 85 08 28 CHECKED BY .__D.D.
SOIL PROFILE SAMPLES [ & | & |OINAM  SONE fENETRATION NATIAA -
gl 44 < PLASTIC  poistime L@u] . I REMARKS
= o 1356 | % 20 40 40 80 1go |NWT  cowtmnt Mt} 50 A
S A Bl L f { f 3 W W W, W
ELEV ' Flulw| 2195]| & [snear stRencTH e el 7B | GRan sizE
DEPTH DESCRIPTION - g ‘:: g gg g O UNCONEINED + FIELD VANE wATEﬁ CONTENT o y DISTR!BUT!ON
g Zz y | &Y | & |eouck Triaxial  x LAB vaNE {%] (%}
75.1 | Ground Surface “" * ‘;_ i 20 40 60 GR SA 51 Ci
0.0 | Bouiders, Gravel and fep
Sand hy
Trace Silt D5 11 88 1 26 74
Trace Clay )
Oce. Organic Zones s 2188 | 14
Loose to Very Dense b 3158 1 12
72
N TN ET
Al sl s
L,
sy 6] ss | 5
e 70
7 58 |23
]
% o 2
m Qﬁ 8| 8s | 24 m:']g‘-ﬁz 46 35 ;7
6.7 | 8ilty Sand to Sandy RE 68
841t ’
Trace/with Organics 5/s5 ] 3 4 | O prg= 01770 13
Trace/some Clay | 5.9%
Oee. Gra\ﬁl Zones 66
Oce, Boulders ’ 6 16 63 15
65,4 5%%5“%338“ ACE: g 1101 58 1100 T
9.7 weathered K78 11| pe | ogy
unweathered : Ree
Bedrock 7 12| re |100% 64
Limestone o
Re¢
62,3 4131 RC 11007
12,8 | End of Borehole

+3, x® ; Numbers rafer to

20
15 %
Sensitivity ;%-5 %) 5TRAIN AT FAILURE



Mimatry of
@ Teanspartation and
Communicatons

OFFICE REPORT ON SOt EXPLORATION

Ontary
RECORD OF BOREHOLE No 2 METRIC
WP 25e77u0b o LOCATION _STA. 22 4 691,43 °/s_11.0m RT % awy. 33 LINE 'R ORIGINATED gY _Z.N.
pisy .8 Hwy_33 BOREHOLE TYPE H-S Auger, B-Core COMPILED gy D-D.
DATUM _ (eadetis DATE 85 09 03 CHECKED By . D.D,
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES mm 2 |resisrance por HATURAL 1
= Py ] PLASTIC  acysrond UGUe ] L. L REMARKS
= ~ §% » 20 40 60 B0 o0 |UMWT cowtenr war i SO
0 e o = 1 f f f ! o &
Six “ilak Wp w w2
ELEV DESCRIPTION =12l 3|2 & [shear sTRENGTH A % | GRAIN SIZE
DEPTH o § 1213 g [0 unconrmer + piewo vane| y |DISTRIBUTION
& 5 [EV | & |eouck TRanaL  x as vang |WATER CONTENT (%) {%)
25.5 o # & 20 40 60 GR SA SI CL
0.0 FrY -
% ¥
a0
A N 74
Oce. Silty Clay Zomes|*%]
Boulders, Gravel and P
Sand ¥
Trace 5ilt
Trace Clay
Oct. Organie Zones 10
Losse to. Very Dense
70
19
68
43
8
65,7 38 by bt org» 166 23 7 4
9.5 | Silty Sand to Sandy 66 WIS, 3.7%
R3E0 reten orgaose . Wil sl [ |0 o
anics X
Trace/some Clay 3 b P60 130.1%
gcm. gra\{gl Zones 5 64 TR
cc. , Bo * €134, -
Slightlg Cgh:sive w: 104.0 ‘/: narsg o0 0494110
Loose to Very Dense | AL wgiozsn |
62,1 Prequent Boulders 106
13.4 62
Bedrock
Rec
Limegtone 734
Unweathered Rec
60
c .
78
Rec
57.5 1004 38
18,0 ] End of Burehole

+3, x5 . Numbers refer 1o
Sensitivity

20
1595 {*%) STRAIN AT FAILURE
10




OFFICE REPORY «ON SO EXPLORATION

Minintry of
Transportation eng
Commumicitiong

Nt

RECORD OF BOREHOLE No 3

°/s 1.5m LT 4 HWy. 33

METRIC

LINE 'R’

w P 257704 _ LOCATION _STA. 22 + 689.8;

ORIGINATED BY Z.N.

pisT_.8 Hwy, 33 BOREMOLE TYPE H-S Auger, B-Core COMPILED 8y _ DD,
DATUM ... Geodetic DATE 85 0% 04 CHECKED 8y __D.D.
DYNAMIC CONE PENETRATION
SON PROFILE SAMPLES | | O s ONE maore M|
2 Y LMt "g:,’,'éﬂ: vt | 25 REMARKS
b n §9 w 20 40 60 80 100 ¢ z s
Q ﬁ g Q’z ) h ) A 5 Wp w WL o
S DESCRIPTION =12\ g2 (85| & [ear strenon bt |~ % | GRAIN $128
BEPTH - § L - 3% g |0 UNCONFINED  + FIELD vanE ATER CONTENT (%)l 7 DISTRIBUTION
& y | &Y | & |eouck TRiaxar  x 1as vane |WATE NT (%) (%)
76.2 | Ground Surface # ! i 2 40  §0 GR SA 51 CL
v.v Boulders, Gravel, and Q 76
Sand Akl
Trace Silt 24 +
Trace Clay L T s 15%
Oce, Otganic Zones ”
Looae to Very Denge -..‘ 4
4)
O;':
. 72
¥,
"C 2168 117
_Oo‘ 3388 | 30 70
-
3
68.0 Oy 68
8.2 [ 5ilty Sand to Sandy T
Silt REN
Trace/with Organics
Trace/some Clay .
Qee. gga\lrgl Zonesg . T 66
Qee, WLgars 55 18 -
Slightly Cohesive 5 R 2 4911 8
65,5 | Compact J *
11.3 wedthered o _
unwedthered
Reg 64
Bedrock s| xe | 792
Limestone
Rec
6 RC | 98%) 62
Rec
61.0 71 RC | 100
13.2 {1 End of Borehole

+3, x5 Numbers refer to
Sensitivity

20
15-6-5 (%) STRAIN AT FAILURE
10




Nhtistey of
Transporation snd
Commumestions

OFFICE REPORT <ON SO#. EXPLORATION

Omann -
RECORD OF BOREHOLE No 4 METRIC
w 257704 LOCATION STA. 22 + 712.1; ®/s 2.9m LT <% gwy. 33 LINE 'R’ ORIGINATED gy 2.4,
oisT .8 Hwy, 33 BOREHOLE TyPg _  HeS Auger, B-Core COMPILED By D.D.
DATUM . Geodetie DATE 85 08 29 CHECKED gy _ D.D.
wi [DYMAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | % |Resirance ot S S L
LiMIT LIMIT freed HEMMKS
o E 20 40 &0 40 100 conTenT 34
Oj e m m.—_w i i i i L Wp w wl. oy &
ELEV RIPT Eial w2125 5 SHEAR STRENGTH e 2 | Grain sizE
DEPTH DESCRIPTION w31 2|8 8% € [0 UNCONAINED — + FIED VANE | oo o e e,y [DISTRIBUTION
. g F > | EY | @ | QUK TRAXAL  x 1AB VANE 4) [%}
76.3 | Ground Surface v = w GR SA 51 L
0.0 { Boulders, Gravel and af. 76
Sand = *
Trace Silt |
Trace Clay éD; 1] g8 | 23
Oce. Organie Zones 1‘5\2 2418/ 150 74
v ;
Loose to Very Dense : TS5 15
O.
" 72
R 41 88 1117 1/23em
o "
%
. +} 5] RC |Rec 70
P
P sl 6] RC iRec
0. 71 ss | & 6
L
Q 8| RC |Rec |
65.9 O ol e |88 66
10.4 | Probable :,'
Silty Sand to Sand .
4.7 g&gy Y
1178
Bedrock 4
Ree
Limestone 10 re {100z
Unweathered
, Rec
61,5 11| &e |100% 62
14.8 | End of Borehole
% Groundwater
elevation not '

deternined

** Trace/with Organics
Trace/some Clay
Oee, Gravel Zones
Oce. Boulders
Slightly cohesive
Loose to Very Dense

20
o3, % Nombers refer 1o 15 oy crrain AT FAILURE
Sensitivity 10




MMISTHY OF TRARSPONTATION AND COMMUMCATIONS, SRTARID PR D307 82 04

: CONT N |
METRIC |wp no 25-77-08 | G2

CAMENSDNS ARE M METRES
ANDFOR MILLIMETRES DAESS
TIHERWASE SHOWN . 3TATIONS

N KHOMETRES  METRES. PARROTTS BAY BRIDGE SHEET

V

3 2 -
" "" 1 X T e

80 e 80
?Hw; 33 LINE R i e ™ BORE HOLE {0CATIONS & SOIL STRATA
78 : { BETOUR 76 N
16 LARROTIS BAY N ] n i 78 -
Wi 74.627; M;Q;Ln. A Y —f;‘—l.*\___
. bl .?:ﬁza_»b-,,c’:).‘:.é o] 1OCE SITY CLAY =g
BT S RS I T s oy LTI TONES -, == —
) al S R SRR Mt = 72 129 e T
= = ¥ E o T, — X
ro PSRN AR IR D P , 73pm e 130 ADDINGTON
RN -k a‘b-‘; Wi D2 ¢ _ - TWP OF ERNESIOWN
AN st T P (S E2 B s
b i %‘D‘Q‘e’{)‘b’b'n' 33,2}_)32) &8
.11 (T3 Ead F or e .E
Py RIS ARL L fyRita : k 66
: - !xi . IR . - o
ot Wasthased 2] JUNREREREN NN o4
7"“»"1\:;;,;\/‘ 3] Eg; l_él
62 - T TOMESTONE 7 7k 62
60 BEDROCK 50
Unweothered
58 - 58
E2 58 AMHERST
SECTION A-A
KEY PLAN
SCALE
2km o 2 Akm
e T il

_‘4 o _‘}

W T
80 ESTABLISHED 30 LEGEND
- § Hwy 33 LINER" | 78 @ Bore Hole
N ¢ DETOUR
78 PARROITS BAY - ¥ t%’ 3 } 76 <$' Dynamic Tors Pengtrotion Taat {Concd
W1 7402 1984 11 T~ o0 {D Oty N L. CGLD ROAD
T [ sl i Q‘Q‘D A L AL e T h o e \'\":'—""———-74 -&* Bore Hole & Cone
WATER— 7 P A NGNS e ==
T Rt SHAE bt S SR 1S RO 0 WOE 131~k £ 72 N Plows/0.3m (Std PenTast, 475 S/ blow}
= RN PR FETEE Q I EER K Je)
oD Il oA oo
o Sy Oi?"fg"iﬂ-' L IR ,’;i 70 Z6.0 CONE Siows/0-3m 160" Cone, 475 J/blow}
: A a L2 20 e W d L O 28157, 2T e e "2,
o8- %'éa B0 D-Q“‘U "3"5. N :' N i o8 PARROTTS s N & WL ot time of investigation
P i3z, T3 1Ti.it0- . S ;
85 R %m IR i R 66 g30 7T T T - ~~__% 1965 08 and D9
. @Q@?ﬁ "%%’ ;A‘ f m-ﬂu’ealkerod e e e e o — \-\\\\
4 + 64 1_0// e — T~ T~
LIMESTONE BEDROCK | | LIS gty ~—— ~ <
&2 = 62 v o 720 %3,
o
~+—  Unweathered
40 60
Mo I ELEVATION| STATION GFFSET
58 58
' SECT!ON B-‘B 1 754 22+ 73044 11.0m &
&m 2 SCSLE dem 3 75.5 22+691-4 11.0m Rt
(= =)
2 76.2 T2+520.8 1.5m 1
80 . s0
1L PROPOSED  GRADE r-B 7312.% . Ly
SOIL STRATIGRAPHY LEGEND ya 78 4 6-3 | 224702 2-9e
ARYS BOULDERS, GRAVEL & SAND 16 =F 76
. f= i -
: AOQ | TRACE OF SIT,TRACE OF CLAY CTERE el wi zaez
30 AFY ST OCC ORGANIC ZONES 74 = ipad 71 "
D% . L4 Loose to Very Dense =
72 72
0 T “ - 70 / 70
EDNE SHITY SAND TO SANDY SILT
14l TRacE s wirn orcanics o8 o8
411 TRACE/ SOME CLaY, OCC GRAVEL ZONES H
L . : OCC BOULDERS {Slightly Cohesive) &8 - 6
Very loose to Very Dense :
64 84
i f 62 =NOTE=-
50 &0 Tha boundorias betwsen 10il shrars Rove been extabinhad
h | orly ot Bore Mols focotions. Batwesn Bore Holar the
5 52 bousdarine ore d from gectogical sndence.
[ P (=)
1% :;: NOTE © The gompiete foundntion snveitgation ond oesgn report for
38 h > 3 36 this projec: ond other related docurnents moy be exgmned at the
by N Engineering Motenals Ttlce, Sownsyaw. _nfgrnstion onioned v
54 o o~ 54 thiy report ond selated cocumrents ;; meci!:gg'ri,» ;x:iiu;)ad ‘;‘G
2 s oererdonge with the condiiers of Sectwn 02-7 of Form 00
G PROFILE HWY 33 LINE 'R e v
SCaLE l‘é“{gn{ 1871 CISCAIPTION
&m 7 am
SR Geovrer No 3iC~- 142
HWY No 33 T8
TURAD L DICRECKED  CDATE 128517 30 (578 17-103
REF Mo €-7013-); 1984 12 DAAWN 5 CHECAED - 0HRaTs DWE 257 704-A

P ———



o ]
memorandum

Ontario

Tel: (416) 235-3731
To: E.C. Lane _ Date: 1987 08 07

Head, Structural Section
Eastern Region

Attention: Q.M. Islam

From: Foundation Design Section
Rm. 315, Central Region

RE: W.P. 25«77-04, Site 17-103
Parrott's Bay Bridge *~
Highway 33, District 8, Kingston

We have reviewed the final drawings and Special Provisions for the
above-noted project. Our comments are as follows:

1) We have not been provided with information pertaining to the
detour and therefore can not comment on detour foundations.

2) It is our understanding that, due to concerns of the Regional
Maintenance office, the approach embankments will not be preloaded.
In this case, some total and differential settlements should
be expected in the approach embankments.

3) The estimated pile lengths for the West Footing in the pile
data chart on Dwg. #3 of the Contract drawings should be reviewed.
A stratigraphical profile illustrating approximate bedrock elevations
at the west footing is provided in Section A-A on the Borehole
Location and Soil Strata Drawing in the Foundation Report.
At BH #3, near the north end of the footing the bedrock elevation
is estimated at 654m while at the south end of the footing,
bedrock is estimated at elev. 62im.

4) It is noted that the pile caps are below the lake level and
therefore dewatering will be required for construction in the
dry.

I1f there are any questions, please contact this office.

DM Nt

D.H. Dundas, P. Eng.
DHD/pb 8r. Foundations Engineer

7540.-1318 (10/78)
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IM!NISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

Copy for the informationof |

5454712

¥e Lin April 14, 1887
Design Enginesr
LGenipgn Searion
Srrvuctural 0ffice
Dowvnsvies, ntario

From: Structursl Seeriorn
Enxmtern Region
Hingsron, (nTavia

Be: Vel 25-77-03, ~06 and 05
"illhaven fresk Bridoe, sire 17-107
Pavrorrig Bav Brides, sire 17-103
GColling Oreek #ridpm, siTe 7-53
Bighvear 33, Mstriel 2 -« Zingsteu
Lovalisr Parsiway Aesthetic Considerarion

furchar o oy memo of Navek 23, 1847, ro 8.4, Franks, a

seeling was raid on Anril 3, 1937, in the office of

Eales Heeliffm, Mavrier Ynsinssr, Gizoriat %, te finalize

the avove nated assiResic reaulresenis. The wmeeting was
trended by R.L. d@yeliffe, 2.0, Lame, A, Hall, Ted Philllins

and the wreiewsigned,

It wen resolesd that the Tisestones andwall Svearmeas as
prapeatad By The itruzouoral Seetion esviier woulid e
withheld 50 *har it doss nat imposs limitations on ths
development of overall frescments for the hard lLamisaane
e¢lamanrs of the Lovalisl Paviwsy.

it wes dacided rhat the verrical fluting {groove) should be
grovides on The surside fave of the ceancreze havrier walls,
bt rhe exposad fags of rhe wingwalls should racsive a rough
rextured Finish tneiead of imization limestone finish as
decailad by the Srruciural Secrion eavlier,

1t was agreed thar rthe sgpeclfication far “he haerisr waslls
and tihe aburmen: walls would call for rinving of the
eanerete Lo almalare nacural limesione solour,

't was also spreed Zamt roe rounding of navemens sdge near
tire end of the barrier walls would have enough snace for
future endwall treanmens. Thevefors, the rounding of
pavermen: edpe shown savlier with ¢he proposed stonewall
dazails ghoulsd be maintained.

The slope Dreavmmnt ax pronosed savlier o be ehanged from
ripwrap and sodding o viperan and rookfill.

It was agreed that the Plannivg and Desien Secrion would
iook after the rounding of pavemen:t adwe asar the ead of
barriegr walls and the slope sreatment wirh rip-rap and
roekEill.

Lo was declded tnaT a flat area parallel to the wingwalls
would be provided sloag the nide slope of the pavawen: to




#. Lin
Page 2
April 16, 1387

provide the space for waliway up ro the waterline. This
ares would ba created with flar stones, The details for the
walkway would be finaliszed by the Plamming and Dasign
Section, This detail would have to be shown on zhe
Structural Seneral Avrvangement Plana of all three
structuces when (& is finalized,

I an sending you hevewith the original tracinps of the
Loyalisr Paviway Aestheric Consideration for Millhaven Crask
Bridge, site 17-102 and Colling Creek Bridga, sive 7-53 for
inclusion with your consvact drawingsz. The Hillhaven Creel
Bridge drawing msv have to ba rransfarved by phorograph Lo a
propar sise contrac: drewing aylav,

Tae fluting {groova) dezails shown on the ourside face of
the barvier walls has dicrazed nhn loca~ions of barrier wall
congtruction jointe which are as shown on che aZtachad
dravingz. The construction ininr lacarions ere dlfferent
than what wan submitred in your package to the reglon,

Hould vou vlease maze necessary revisions on your harrier
wall drawings vesulcing from the relocarion of construction
Joinzs.

He have not finalized the rough texture finish patcern for
the exposad faces of ~he wingwalls vat. Howevar, this
dazall could be gposified in the non-sinndard special
provigion whan Lo {8 finalired,

ine Region will look afiar the simila+ deralls and vavisions
for Parront's Bay stvucture,

aM [y
Qoﬁu Eﬂlﬁm
Sentor Strucruval Enginesw

e R.l, Hyeliffa

ce  J.W, Reid {(Avenr B, Tarini}
ec Ted Paillips

ee S. Hg

ee M. Devara

QM1:thm
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memorandum .

Ontario
Tel: 3731

To: Q.M. Islam Date: 1987 04 01
Sr. Structural Engineer
Structural Section
Kingston

From: Foundation Design Section
Room 315, Central Building

RE: W.P. 25-77-03/04/05
Millhave Creek Bridge, Site 17-102
Parrott's Bay Bridge, Site 17~103
Collins Creek Bridge, Site 7-53
Hwy. 33, District 8, Kingston

Further to your memo dated March 23, 1987, and our telephone conversation
of March 31, 1987, following are our recommendations for foundations
for the proposed 1 m high above-noted structures:

1) Provided that some differential settlements can be tolerated,
especially between the parapet wall and the abutments, the
proposed parapet walls may be founded on spread footings.

2) The base of the spread footings should be founded below the
depth of frost penetration (1.5 m) on 1 m thick pads of
engineered fill.

3) The engineered fill should extend down at a 1 H : 1 V slope
from the edge of the footing

4) The engineered fill should consist of:
a) compacted Granular 'A‘

or b) rock fill (with maximum dimension less than 150 mm)
if rock fill has been used as backfill to the
abutments, and for the immediate approaches.

If there are any questions, please contact this office.

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

7540-1318 (10/78)
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*MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

Copy for the information of

545-4712

ReW—Tranks, Manager March 23, 1987
Engineering & R.O.W. Office
Kingston, Ontario

From: Structural Section
- Kingston, Ontario
Re: W.P. 25-77-03, -04 and -05

Millhaven Creek Bridge, Site 17-102
Collins Creek Bridge, Site 7-5:

Highway 33, District 8 -~ Kingston
Loyalist Parkway Aesthetic Consideration

"

Further to our meeting of March 12th, 1987, in your office
with R.C. Wycliffe, Ted Phillips and S.N. Chen, we have
prepared drawings for the above noted structures showing the
details of limestone end walls and the grooves on the
outside face of concrete wingwalls and barrier walls. All
the dimensions were confirmed by S. Ng and Ted Phillips in
another meeting on March 17th, 1987, in E.C. Lane's office.

It was agreed in our first meeting that the limestone end
walls for the above noted structures, and some other
structures on Highway 33, would be constructed under a
separate contract after completion of the first contract for
the construction of the above mentioned structures. The
site for the limestone end walls for other structures will
be determined at a later date.

It was also agreed that we would try to incorporate the
necessary concrete foundation work for the end stone walls,
for the above noted three structure, with the first
contract. It was mentioned that the area in front of all
wingwalls would be sodded and the toe of the slope treated
with rip-rap. It was further agreed that we would try to
match the bluish hue of natural limestone by tinting the
concrete for the wingwalls and barrier walls.

We are sending'you herewith one copy each of the drawings
showing the above mentioned details for your review and

comments. We would appreciate your comments by March 31,

R



For your consideration.

Sr. Structural Engineer
QMI:bd -

Encl.

¢c.c. R.C. Wycliffe
Ted Phillips
J.W. Reid (Att'n: B. Tarini)
S. Ng. (Landscape Planning Unit)
vM. Devata (For Foundation Recommendation)
W. Lin
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‘memorandum

Ontario
Tel: 3731
To: E.C. Lane Date: 1987 03 10
Head, Structural Section :
Kingston

Atten: Q. Islam

From: Foundation Design Section
Room 315, Central Building

W.P. 25-77-03, Millhaven Creek
v W.P. 25-77-04, Parrotts Bay

W.P. 25-77-05, Collins Creek
Hwy. 33, District 8 - Kingston

Further to your recent discussions with M. Devata, we have reviewed
the foundation requirements for the above-noted three structures.
We are satisfied with the recommendations given for Millhaven Creek
and Colling Creek.

For Parrotts Bay, we are still of the opinion that the use of tube
piles as discussed in the Foundation Report, is the most feasible
solution. However, in order to facilitate the installation, the
design should involve 450 mm diameter concrete-filled tube piles
equipped with driving shoes as per M.T.C. standards. For such a
diameter,loads of 2200 kN/pile at the U.L.S. and 1500 kN/pile at
the S.L.S. II could be used.

If you require additiomal information, please do not hesitate to
contact this Section.

7~ .
L. Politano
Project Foundations Engineer

for

M. Devata
Chief Foundations Engineer
LP/MD/mmj (East)

[ w\a‘l..w;“

TEAD- T8 (10/7E)



meiorandum ¢

Ontario
Tel: 3282
To: E.C. Lane Date: 1987 01 15
Head, Structural Section
Kingston

From: Foundation Design Section
Central Building

RE: Parrott's Bay Bridge
W.P, 25-77-04; Site 17-103
Hwy. 33, District 8, Kingston

We have reviewed Preliminary General Arrangement Drawing
No. 17-103-P1 (dated Dec. 86) for the above-noted structure, and
make the following comments:

1. Please note that we recommend that the tube piles be
installed open-ended, as a combination of driving and
drilling will be necessary to advance. through the bouldery
zone. When required, the drilling can be carried out
through the tube pile. When the piles have been seated
on the bedrock, they should be cleaned out and filled with
concrete placed in the dry (after dewatering the liner)
or by tremie methods.

2. Since the excavation for the construction of the pile caps
will be carried out below the prevailing groundwater level and
in a non-cohesive material, de-watering will be required.

3. Erosion protection should extend to a minimum of 10 m
both north and south of the structures,

4. We note that the final slope will be 1.5H:1V. This
leads us to believe that a rock fill is to be used.
However, if an earth fill is planned, the slopes should be
2H:1V or flatter.

5. Please note that we recommend preloading and surcharging
of the approach embankments between Sta. 22 + 660 and
Sta. 22 + 740 for a minimum period of six months, in order
to minimize the effects of settlements. The surcharge should be
1 m above the final grade and extend over the plan limits
of the proposed embankments.

6. To facilitate pile driving, particle sizes in the fill
immediately beneath the pile locations should not exceed
50 mm for steel tube piles.

7. Since no details of the proposed temporary detour have been
provided to us, we cannot make any comments at this time.

I. Steblynsky
Project Foundations Engineer

for

M. Devata
Chief Foundations Engineer

7540-1318 “°"8ﬂis/MD/mmj (East)
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