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REMOVALS:

INSTALL TEMPORARY TRAFFIC STAGING AS SHOWN ON THE
CONSTRUCTION STAGING DRAWING.

REMOVE STEEL BEAM GUIDE RAIL AT ENDS OF PIER GRADE
BEAM.

REMOVE DEBRIS FROM ABUTMENT SEAT.

REMOVE AND DISPOSE OF EXISTING LOOSE AND
DELAMINATED CONCRETE AT ABUTMENT SEAT AND STEM.

REMOVE AND DISPOSE QF EXISTING LOOSE DELAMINATED
CONCRETE AT PIER COLUMNS AND BOTH FACES AND ENDS
OF GRADE BEAM.

REMOVE AND DISPOSE OF PRECAST SLOPE PAVING UNITS.

REMOVE AND DISPOSE OF VEGETATION AT PRECAST
CONCRETE SLOPE PAVING AREA.

REMOVE PAINT AND GRAFFITI FROM ALL LOCATIONS ON
WINGWALLS.
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SHEET
288

HAMILTON-—-HOPE BRIDGE
HWY 401 BOUNDARY ROAD UNDERPASS
GENERAL ARRANGEMENT

CH2RHILL

GEMNERAL NOTES:

1. ; 30 MPo

2. CLEAR COVER TO REINFORCING STEEL:
¢ UNLESS OTHERWISE NOTED....cmicoiiccnimmenncnn 70+20mm

3. REINFORCING STEEL:
REINFORCING STEEL SHALL BE GRADE 400 UNLESS OTHERWISE
SPECIFIED.

BAR MARKS WITH PREFIX 'C’ DENOTE COATED BARS. UNLESS
SHOWN OTHERWISE, TENSION LAP SPLICES SHALL BE CLASS ‘B’
BAR HOOKS SHALL HAVE STANDARD HOOK DIMENSIONS USING
MINIMUM BEND DIAMETERS, WHILE STIRRUPS AND TIES SHALL HAVE
MINIMUM HOOK DIMENSIONS. ALL HOOKS SHALL BE IN
ACCORDANCE WITH THE STRUCTURAL STANDARD DRAWINGS $S12—1
AND $S12—2, UNLESS INDICATED OTHERWISE.

CONSTRUCTION NOTES:

1. THE CONTRACTOR SHALL VERIFY ALL RELEVANT DIMENSIONS,
ELEVATIONS, AND DETAILS ON SITE AND REPORT ANY
DISCREPANCIES TO THE CONTRACT ADMINISTRATOR BEFORE
COMMENCING WORK.

2. TYPICAL AREAS OF REPAIR ARE INDICATED ON DRAWINGS.
WHERE REPAIR LIMITS ARE NOT SHOWN, UMITS SHALL BE
IDENTIFIED BY THE CONTRACT ADMINISTRATOR.

3. WHERE INDICATED ON DRAWING THAT A SAWCUT IS REQUIRED
TO DELINEATE AREAS OF CONCRETE REMOVAL, THE SAWCUT
SHALL BE 25mm DEEP OR TO THE FIRST LAYER OF
REINFORCING STEEL, WHICHEVER IS LESS.

4, FOR TRAFFIC AND CONSTRUCTION STAGING LAYOUTS
SEE HIGHWAY DRAWINGS

SCOPE OF WORK:

THE GENERAL SCOPE OF REHABILITATION WORK OUTLINED BELOW
AND DESIGNATED ON THIS DRAWING SHALL BE CONSIDERED
SYMMETRICAL ABOUT THE CENTRELINE OF THE STRUCTURE, UNLESS
NOTED OTHERWISE.

NEW CONSTRUCTION AND REPAIRS:

REPAIR LOCAL DETERIORATION AT ABUTMENT SEAT.

ABRASIVE BLAST CLEAN EXISTING BEARINGS.

LUBRICATE EXISTING BEARINGS.

RECONSTRUCT COMCRETE SLOPE PAVING AND TOE WALL.
REPAIR LOCAL DETERIORATION AT PIER GRADE BEAM.

REPAIR AND REFACE PIER COLUMNS IN STAGES.

INSTALL RIPRAP WITHIN LIMITS IDENTIFIED ON DRAWINGS.
INSTALL STEEL BEAM GUIDERAIL AT THE END OF STAGE ONE.

CISIOICIOIOION®)

LIST OF DRAWINGS:

R1~1. GENERAL ARRANGEMENT

. REPAIR DETAILS 1

. REPAIR DETAILS 2

. DETAILS OF CONCRETE SLOPE PAVING
. STANDARD DETAILS

REFERENCE DRAWINGS:

ORIGINAL BRIDGE DRAWINGS TWP #8-233—1~A TO
#8--233~4-p, PREPARED BY THE DEFARTMENT OF
HIGHWAYS-OMTARIO, DATED OCTOBER 1958,

APPLICABLE STANDARD DRAWINGS:

REVISIONS

OPSD-4010.00 GUIDE RAIL AND CHANNEL ANCHORAGE

DESCRIFTION

DESIGN M.W. [CHKL.T. [CODE CHBDC-2000[L0AD CL~625-ON | DATE MAR. 2006
DRAWN B.K |
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RETAINED SOIL- N 3 LIMIT OF RETAINED SOIL
SYSTEMS (SLOPE) \J SYSTEMS (SLOPE) (TYP.)
: ) GENERAL NOTES:
i
i 1. RETAINED SOIL SYSTEM (SLOPE)
: APPLICATION: SLOPE
| PERFORMANCE:  MEDIUM
‘ APPEARANCE: MEDIUM

2. CONSTRUCTION NOTES
THE CONTRACTOR SHALL VERIFY ALL DWENSIO’\JS AND
ELFVATOVS OF THE EXISTING WORK AND ALL DETAILS CN
SITE AND REPORT ANY DISCREPANCIES TO THE CONTRACT
ADMINISTRATOR BEFORE PROCEEDING WITH THE WORK.
THE CONTRACTOR IS FULLY RESPONSIBLE FOR
ADEJUATE PROTECTION OF EXISTING EARTH SLOPES,
UTILITIES, SERVICES, STRUCTURES, ROADWAYS, ETC.
DURI NG CONSTRUCTION OPERATIONS. CONTRACTORS
METHOD OF PROTECTION 1O BE REVIEWED BY QUALITY
VERIFICATION ENGINEER AND SUBMITTED TO
CONTRACT ADMINISTRATOR.
ROADWAY PROTECTION SHALL BE DESIGNED TO
PERFORMANCE LEVEL 2 IN ACCORDANCE
WITH THE SPECIFICATIONS.
THE CONTRACTOR SHALL PROVIDE AND INSTALL TEMPORARY
PROTECTICN BARRIER ON TOP OF CULVERT TO PREVENT
ANY DEBRIS FROM FALLING INTO GAGES CREEK.
BENCHING INTO THE EXISTING SLOPE iN ACCORDANCE
OF OPSS 208.010.

SUGGEST! NSTRUCTION SEQUENC

1. INSTALL TEMPORARY ROADWAY PROTECTION.

. INSTALL TEMPORARY CREEK PROTECTION ~ HEAVY DUTY
SILT FENCE BARRIER.

3. INSTALL RETAINED SO SYSTEM ON BOTH SIDES COF THE
CULVERT.

4. HYDRO SEED THE SLOPE TO ALLOW VEGETATION TO
ESTABLISH ITSELF.

. INSTALL A EROSION CONTROL BLANKET OVER THE FACE OF
THE SLOPE AND FASTEN TO EXISTING CULVERT ARCH
WHERE APPLICABLE.

§. REMOVE TEMPORARY ROADWAY AND CREEK PROTECTION.

7. THE CONTRACTOR SHALL ENSURE THE PROTECTION OF THE
SLOPE UNTIL THE SLOPES VEGETATION HAS ESTABLISHED
ENOUGH TO PREVENT THE ERQSION OF THE SLOPE.
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o DRAIN PIPE. CONNECT
—REMOVE TOP=PORTION o TO EXISTING IF PRESENT BAR MARKS WITH PREFIX 'C’ DENOTE COATED BARS.
/ OF EXSTING WINGWALL [ NEW STEEL PILES (TYP.)
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ZEZ7 ‘ w3
! LA | Anvil oln
o — f il G W
e 1" (_) g
Elastic { R =
Strop-ﬁﬁw———aj / — Pile é £
Sﬁcord Observed Elostic elF
eet . .
Compression of Pile
: & Ground (C) ~
Light Beam i :
Support "~ Detachable 1 ;
Straight Edge i
Direction of
e
Pencil movement
FIELD MEASUREMENT TECHNIQUE
DURING PILE DRIVING
HAMMERS*
TYPE MASS OF RAM RATED ENERGY
W (Kilograms) | E {Joules/blow)
9B3 726 12419
10B3 1361 16948
50C 2268 20337
11B3 2268 26005
D12 1250 30506
B225 1360 39300
LB520 2300 40675
B300 1700 46100
D22 2200 53826
B400 2268 62400
D22-02 2200 67000
D22—-13 2200 67000
D30-02 3000 91000
D30—-13 3000 91000
B500 3129 107100
D36—-02 3600 115000
D36—-13 3600 115000
NOTE:

Ram may also be referred to as Piston

* See General Notes 5) and 5).

METHOD OF APPLYING THE HILEY FORMULA

The Hiley Formula for:

(a) Double—acting, differential—acting Steam and Diesel Hammers,

0.6 to 0.8 for steam hammers
1.0 for diesel hammers

ne E e¢=

Re =St =
S + C/2 B¢ =

(b) Drop Hammers and single—acting Steam Hammers,

(See Note 2 below)

R= n e; WgH es= 0.75 for drop hammers
S Cc/2 H = height of free fall of mass in metres
Where R = Ultimate pile resistance in kilonewtons
S = Measured penetration of pile per hammer blow in millimetres
C = Measured rebound of pile per hammer blow in millimetres
E = Rated Energy of hammer blow in joules
ey = efficiency based on manufacturer's gross rated energy (typ. 0.6 to 0.8)
n = efficlency of blow
e = coefficient of restitution
g = 9.80665 m/s?
oo W + Pe?
i W o+ P
where e = 0.32 for steel (or e = 0.55. See Note 1 below.)
= 0.25 for timber
P = Mass of pile + anvil or helmet in kilograms
W = Mass of ram (piston) in kilograms
NOTE 1:

It is assumed that piles are driven with o pile cushion. Where Steel
H—Piles are driven without a cushion, the ultimate pile capacity R should be

calculoted assuming g coefficient of Restitution e = 0.55.
NOTE 2:
Assume mass of anvil = 600 kg unless otherwise noted.
NOTE 3:

The resulting Ultimate Pile Resistonce, R, as calculated by Hiley Formula must

exceed the Ultimate Geotechnical Resistance given in the Pile Driving Notes

on the Contract Drawings.

EXAMPLE FOR DIESEL HAMMERS

Given: Pile HP 310x110, length = 50m
Mass of anvil = 600 kg
Pile driven without a cushion
Hammer is Delmag D22-13
From the Pile Driving Notes on the Contract Drawings,

Ultimate Geotechnical Resistance = 3000 kN
Observations: measured penetration = S = 5mm
measured rebound = C = 10mm
Hilev Formulg Calculations
P = 50(110) + 800 = 8100 kg
W = 2200 kg e = 0.55
W + Pe? 2200 + 6100 (0.55)2 0.49
W+ P 2200 + 6100 o
E = 67,000 Joules/blow
_ ne E 049 (1.0) (67,000) )
R'S+C/2 = 5+ (10/2) = 3283 kN > 3000 kN OK.

EXAMPLE FOR DROP HAMMERS

Given: Timber Pile: length =

butt dia. = 0.36m, tip dia. =

Mass of Helmet = 300 kg
Mass of Hammer =
Fall of Hammer =
e = 0.25

ETRIC
DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

DIST
CONT No  2006—-4016
WP No 4073-01-00
THEATRE ROAD OVERPASS SHEET
HIGHWAY 401
BRIDGE WIDENING 305

PILE DRIVING CONTROL

UMA |

GENERAL NOTES

D

2y

<))

4>

32

67

7

~

15m, density = 641 kg/m®

0.20m

2268 kg = W
1.0 metre = H

From Pile Driving Notes on Controct Drawings,

Ultimate Geotechnical Resistance

S

Observations: measured penetrotion =
C =

measured rebound =

Hiley Formulg Calculgtions

= 750 kN

= 5mm
20mm

= 2
(15 L (_o_@_;ﬁg) x 641) + 300 = 892 kg

THIS STANDARD DRAWING IS FOR THE CONTROL
OF PILE INSTALLATIONS BY VALIDATING DESIGN
ASSUMPTIONS.

THE HILEY FORMULA SHALL BE USED TO
CONFIRM PILE RESISTANCE FOR FRICTION-TYPE
PILES IN NON—COHESIVE SOILS. FOR USE IN
COHESIVE SOILS, THE GEOTECHNICAL ENGINEER
WILL HAVE TO BE CONSULTED.

DURING PILE DRIVING, THE HAMMER HAS TO
REBOUND ENOUGH TO MAINTAIN TS ENERGY
PER BLOW. ACCORDINGLY, THE SOil MUST
PROVIDE SUFFICIENT REBOUND FOR THE HILEY
FORMULA TO BE EFFECTIVE.

IF THE ULTIMATE PILE RESISTANCE, AS
CALCULATED BY THE HILEY FORMULA, IS NOT
REACHED WHEN REFERENCED TO A
PRESCRIBED PILE TIP ELEVATION OR RANGE OF
FLEVATIONS, THE ADVICE AND
RECOMMENDATIONS OF A GEOTECHNICAL
ENGINEER SHALL BE SOUGHT.

THE CONTRACTOR SHALL SUBMIT THE
PERTINENT HAMMER PROPERTIES, AS REQUIRED
BY OPSS 903.

THE TABLE OF HAMMERS GIVEN ON THIS
STANDARD DRAWING CAN BE USED FOR
COMPARING THE SUBMITTED HAMMER
PROPERTIES. T IS APPROXIMATE AND MAY NOT
INCLUDE ALL HAMMERS. REFERENCE SHALL BE
MADE TO INTERNET WEB SITES FOR HAMMERS
TO CHECK CONTRACTOR SUBMISSIONS.

WHEN APPLYING THE HILEY FORMULA, THE
HAMMER SHALL BE OPERATED AT FULL
CAPACITY.

P =
g;= 0.75
W = 2268 kg
2 V2
" = W + Pe - 2288 + 882(0.25) - 074
W + P 2268 4+ 882
n e WgH 0.74(0.75)(2268)(8.806)(1.0) o
= = = N > 750 kN O.K.
R=5737%nm 5 + (20/2) 23 i N
STANDARD DRAWING
JUNE 2002 SS@ 03"‘ 1 1
PILE DRIVING CONTROL
%)
DRAWING NOT TO BE SCALED %
100mm ON ORIGINAL DRAWING b
‘L | & DESCRIPTION
! DESIGN  STD.ICHK_ S.B.ICODE_ CHBDC—00] CL—625~0ONT IDATE 04.01.12
DRAWN _ STD.|CHK  S.BUSHE 221242 WG R2-11
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NEW BAFFLE WAL~ 2 %, . o (TYP) FOR EXACT LOCATIONS HIGHWAY 401
SEE LANDSCAPE PLANTING
@ ;,/’/ N o i 0 \ i PLAN DRAWING Sta. 16+B00 G EXIST. CULVERT CULVERT EXTENSION 310
/1 ‘ W TO 16+900 NORT! o GENERAL ARRANGEMENT
g . N,
WS ' f\— CLAY SEAL 5m BACK FROM WINGWALL !
\\ AND 8.5m IN LENGTH WITH A DEPTH UMA
OF 0.6m (TYP.)
\
| BRI () g oo e
\ ; 19725 !
i CONSTRU K
¢ crion ony PROPOSED RAMP EXISTING S—E RAMP GENERAL_NOT
m — —EXi -
z\\’i @ APPROX. EL. 99.100 gl | APPROX. EL. 99.175 1. CLASS OF CONCRETE 30 MPa
Rop, gy - S | 2. CLEAR COVER TO REINFORCING STEEL
VI Ragel Oy 212 ~— TEMPORARY COFFER DAM AN @ :ég -EXISTING ORIGINAL~] i FOOTINGS 100 & 25
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= X e v 980 o P—— [
Elx N W — \/’ ——— e 3. REINFORCING STEEL
c, \ g 96.0 = - ~ T - REINFORCING STEEL SHALL BE GRADE 400 UNLESS
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| | | Z \ (TYe) 94.0 N ©
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k 1| N— / | : SHALL HAVE MINIMUM HOOK DIMENSIONS. ALL HOOKS
i ! ! SHALL BE IN ACCORDANCE WITH THE STRUCTURAL
| STANDARD DRAWINGS SS12~1 AND SS12-2, UNLESS
INDICATED OTHERWISE.
TEMPORARY ROADWAY —/
PROTECTION 4. CONSTRUCTION NQTES
BACKFILL SHALL BE PLACED SIMULTANEOUSLY BEHIND
BOTH SIDES OF CULVERT KEEPING THE HEIGHT OF THE
BACKFILL APPROXIMATELY THE SAME. AT NO TIME SHALL THE
DIFFERENCE IN ELEVATION BE GREATER THAN 500mim.
BACKFILL TO CULVERT AND WING WALLS TO BE IN
ACCORDANCE WITH SP902501.
FOOTINGS TO BE CAST ON UNDISTURBED SOIL.
A ELEVATION
SCALE 1:250 NO_CONCRETE SHALL BE PLACED FOR ANY FOOTINGS UNTIL
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THE DEPTH OF THE EXCAVATION AND THE CHARACTER
OF THE FOUNDATION HAVE BEEN REVIEWED BY THE QUALITY
VERIFICATION ENGINEER.

THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND

FLEVATIONS OF THE EXISTING WORK AND

ALL DETAILS ON SITE

AND REPORT ANY DISCREPANCIES TQ THE CONTRACT
ADMINISTRATOR BEFORE PROCEEDING WITH THE WORK,

ROADWAY PROTECTION SHALL BE DESIGNED TO PERFORMANCE

LEVEL 2

N ACCORDANCE WITH THE SPECIFICATIONS.

THE CONSTRUCTION WORK WITHIN THE CREEK MUST BE
DONE BETWEEN JULY 1ST AND SEPTEMBER 15TH.

CONSTRUCTION SEQUENCE ON THIS DRAWING CAN BE MODIFIED
ONLY WHEN THE CONTRACTOR SUBMITS A MODIFIED
CONSTRUCTION SEQUENCE TQ THE CONTRACT ADMINISTRATOR
AND IT IS APPROVED BY THE CONTRACT ADMINISTRATCR.

ONSTRUCTI

REPEAT STEP

OOOOOO® O

REF]

NC

REMOVE COFFERDAM.

NCE DRAWINGS

INSTALL ROADWAY PROTECTION AS PER QPSS 538,
INSTALL COFFER DAM AS PER OPSS 377, ON ONE SIDE
(EITHER EAST OR WEST) OF THE CULVERT.

REMOVE SPECIFIED PORTION OF EXISTING CULVERT WALL.
REMOVE WING WALLS INCLUDING WING WALL FOQTINGS.
EXISTING CULVERT FOOTING AND BAFFLE WALLS TQ REMAIN.

CONSTRUCT NEW CULVERT FDOTING, WING WALL FOOTING,
A PORTION OF CULVERT WALL AND WING WALL.

MODIFY COFFERDAM AND CONSTRUCT A PORTION OF
NEW BAFFLE WALL.

1 TC 5 FOR CONSTRUCTION OF OPPOSITE SIDE.

CONSTRUCT REMAINING CULVERT WALL AND BACKFILL.

ORIGINAL BRIDGE DRAWINGS TWP #8-244—MTO4A
PREPARED BY THE DEPARTMENT OF HIGHWAYS—ONTARIQ
DATED JANUARY 1958,
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