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53 VIEW SYMBOL

.
/N

SECTION SYMBOL

DETAIL REFERENCE SYMBOL
REVISION INDICATOR

] COMPACTED BEDDING

RER22 TRENCH REINFORCEMENT
COMMON ABBREVIATIONS

BCL.  BOTTOM CENTRE LINE

c/c CENTRE TO CENTRE

CLSM C(ONTROLLED LOW-STRENGTH MATERIAL

(SP CORRUGATED STEEL PIPE

Gy COEFFICIENT OF UNIFORMITY - CHARACTERISTIC OF SOIL GRADATION CURVE
Gy COEFFICIENT OF CURVATURE - CHARACTERISTIC OF SOIL GRADATION CURVE
i/s  INSIDE

N CIRCUMFERENTIAL BOLT HOLE SPACING (1N = 244 mm)

NA  NEUTRAL AXIS

o/o QUTSIDE TO OUTSIDE

o/s OUTSIBE

SPCSP STRUCTURAL PLATE CORRUGATED STEEL PIPE

TCL  TOP CENTRE LINE

TYP TYPICAL

UON  UNLESS OTHERWISE NOTED

u/s  UNDERSIDE

SDETA'L NUMBER

X
\3< DETAIL SOURCE SHEET NUMBER, OR

COMMON TERMS

CONDUIT:
THE BRIDGED OPENING OF A BURIED STRUCTURE.
NOTE: THROUGHOUT THESE DRAWINGS, ‘CONDUIT* AND ‘CULVERT' SHALL INDICATE
THE SAME STRUCTURE.
COVER (COVER HEIGHT):
THE VERTICAL DISTANCE BETWEEN THE ROADWAY SURFACE (OR BOTTOM OF TIE FOR
RAILWAYS) AND THE NEUTRAL AXIS OF CONDUIT WALL.
CROWN:
THE HIGHEST POINT OF THE TRANSVERSE SECTION OF THE CONDUIT WALL.
ENGINEERED BACKFILL:
SOIL SELECTED AND PLACED TO ACHIEVE DESIRED GEOTECHNICAL PROPERTIES. | PITCH = 152.4 -
ENGINEERED BACKFILL ENVELOPE:
DEFINED ZONE OF ENGINEERING BACKFILL SURROUNDING THE CONDUIT
HEADWALL:
A TRANSVERSE WALL AT THE END OF A CULVERT.
HAUNCH / CORNER:
THE PORTION OF THE CONDUIT WALL BETWEEN THE SPRING LINE AND THE TOP OF THE
BEDDING.
INSIDE VIEW: THICKNESS
FLAT PLAN VIEW OF A CONDUIT PLATE LAYOUT VIEWING THE INSIDE OF THE STRUCTURE,
WHERE PLATES ARE SHOWN WITH VISIBLE INSIDE FACES.

50.8£15
DEPTH

\— NOMINAL

NEUTRAL AXIS

INVERT:
THE LOWEST POINT OF THE TRANSVERSE SECTION OF THE CONDUIT WALL. CROSS-SECTION OF 152 x 51 mm CORPLATE CORRUGATION
LONGITUDINAL DIRECTION: SCALE 14

THE DIRECTION ALONG THE CULVERT LENGTH.
MASTER CORNER HOLE:
CORNER HOLE IN THE OUTSIDE VALLEYS CLOSEST TO THE VISIBLE EDIGE.

OUTSIDE VIEW:

FLAT PLAN VIEW OF A CONDUIT PLATE LAYOUT VIEWING THE OUTSIDE OF THE STRUCTURE, TYPICAL

WHERE PLATES ARE SHOWN WITH VISIBLE OUTSIDE FACES. LONGITUDINAL SEAM
PERIPHERY:

PERIMETER OF A STRUCTURE OPENING ALONG THE CIRCUMFERENTIAL SEAM, EXPRESSED IN
MULTIPLES OF 'N".

PLATE:
AN INDIVIDUAL SEGMENT USED IN THE FORMATION OF THE CONDUIT, CONSISTING OF A
CORRUGATED METAL SHEET.

RING:
COMBINATION OF PLATES FORMING AN ANNULAR CONFIGURATION OF THE CONDUIT.
SEAM: TYPICAL
JOINT BETWEEN STRUCTURAL STEEL PLATES FORMED BY OVERLAPPING AND BOLTING CIRCUMFERENTIAL
PLATES TOGETHER. SEAM
A) CIRCUMFERENTIAL SEAM: SEAM RUNNING PERPENDICULAR TO THE
LENGTH OF THE CULVERT. OUTSIDE FACE
B) LONGITUDINAL SEAM: SEAM RUNNING PARALLEL TO THE LENGTH OF THE CULVERT. OF PLATE STRUCTURE
SKEW ANGLE: m MASTER CORNER
THE ANGLE BETWEEN THE LONGITUDINAL AXIS OF A CULVERT AND A LINE PERPENDICULAR HOLE (TYPICAL
TO THE CENTRELINE OF THE ROAD. ‘ ALL PLATES)
SPAN:
THE HORIZONTAL WIDTH BETWEEN THE SIDE WALLS OF THE CONDUIT, MEASURED AT THE CURVED 152 x 51 mm CORPLATE
INSIDE CRESTS OF THE CORRUGATIONS. ISOMETRIC VIEW FROM
SPRING LINE: OUTSIDE THE STRUCTURE
THE HORIZONTAL LINE CONNECTING THE OUTER MOST POINTS OF THE CONDUIT. SCALE NTS

VISIBLE EDGE OF PLATE:
EXPOSED EDGE OF STEEL, LOCATED AT THE LONGITUDINAL SEAM.
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GENERAL DESIGN NOTES
1. DIMENSIONS

11 THE FOLLOWING DIMENSIONAL CONVENTIONS ARE FOLLOWED, UNLESS OTHERWISE NOTED:
12. ALL DIMENSIONS ARE IN MILLIMETERS {mm)

13. ALL ELEVATIONS ARE IN METERS {m)

1.4 ALL DIMENSICNS ARE TO THE INSIDE CREST OF STEEL.

15. ALL DIMENSICNS ARE TO THE CENTRE OF BOLT HOLE.

1.6. N = 244 mm

2. DESIGN STANDARDS

2.1 CANADIAN HIGHWAY BRIDGE DESIGN CODE CAN/CSA-S6-14.

2.2, CANADIAN STANDARDS ASSOCIATION (CSA).

23. ASTM INTERNATIONAL (ASTM).

2.4, AASHTO CORROSION MODEL FOR DETERMINING DESIGN SERVICE LiFE STEEL CORROSION LOSS.

3. DESIGN PARAMETERS

EXN SERVICE LOADS

331 LIVE LOAD: CHBDC MAINTENANCE VEHICLE (GROSS WEIGHT, 8200 kg).
312 DEAD LOAD SOIL COVER AS NOTED ON LONGITUDINAL PROFILE SECTION.
3.2 CONSTRUCTION LOADS (ASSUMED CONFIGURATION).
321 1500 lbs WACKER COMPACTOR 200 mm MINIMUM COVER (FOR COMPACTING BACKFILL MATERIAL).
3.2.2. CATERPILLAR D-4 DOZER 600 mm MINIMUM COVER (FOR SPREADING BACKFILL MATERIAL)
3.23. 3000 (bs DOUBLE DRUM VIBRATORY COMPACTOR 600 mm MINIMUM COVER (FOR COMPACTING BACKFILL MATERIAL).
3.2.6. MINIMUM COVER REQUIREMENT FOR THE CONSTRUCTION LOADS HEAVIER THAN THE ABOVE SHALL BE APPROVED BY DESIGNER.
3.3. UNIT WEIGHT OF ENGINEERED SOIL 22 kN/m>.
3.4, UNIT WEIGHT OF RANDOM FILL SOIL 22 kN/m’.
35. DESIGN SERVICE LIFE 75 YEARS.

4. MATERIAL SPECIFICATIONS

4.1, CORPLATE STEEL SHALL CONFORM TO CAN/CSA G401-14.

b2 DESIGN YIELD OF PLATE 230 MPa.

4.3, BASE CHANNEL SHALL CONFORM TO CAN/CSA G401-14.

@19 BOLTS SHALL CONFORM TO CAN/CSA G401-14 AND ASTM A 449, TYPE 1.
4.5. 19 NUTS SHALL CONFORM TO CAN/CSA G401-14 AND ASTM A 563, GRADE C.
4.6 19 ANCHOR BOLTS SHALL CONFORM TO ASTM F 1554, GRADE 36.

4.1 PROTECTIVE COATING

471 PLATES: HOT-DIP GALVANIZED, 915 g/m* (Z915) ZINC COATING MASS (TOTAL ON BOTH SIDES) AND SHALL CONFORM TO CAN/CSA G401-14,

412, BASE CHANNEL: COATING SHALL BE IDENTICAL TO STRUCTURAL PLATES.

4.1.3. BOLTS: HOT-DIP GALVANIZED ACCORDING TO CAN/CSA-G164, CLASS 5, OR MECHANICALLY GALVANIZED ACCORDING TO ASTM B 695, CLASS 55.

414, ANCHOR BOLTS: HOT-OIP GALVANIZED ACCORDING TO ASTM F 2329, OR MECHANICALLY GALVANIZED ACCORDING TO ASTM B 695, CLASS 55.

4.1.5. NUTS: HOT-DIP GALVANIZED ACCORCING TO CAN/CSA-G164, CLASS 5, OR MECHANICALLY GALVANIZED ACCORDING TO ASTM B 695, CLASS 55.

L.1.6. WHEN USED TOGETHER, BOLTS AND NUTS, OR ANCHOR BOLTS AND NUTS, SHALL BE COATED USING THE SAME ZINC COATING PROCESS
(HOT-DIP OR MECHANICALLY DEPOSITE3 PROCESS).

431 REPAIR NOTE: REPAIR OF DAMAGED GALVANIZED COATING SHALL BE DONE IN ACCORDANCE WITH CSA G401-14, CLAUSE 6.2,

5. FOUNDATION

5.1 FOUNDATION SOIL SHALL HAVE SLS BEARING CAPACITY OF 125 kPa AND FRICTION ANGLE OF 30°.
5.2. FOUNDATION DETAILS AS SHOWN ON DRAWING 16-101-S10.
53. FOUNDATION SHALL PROVIBE ADEQUATE FROST AND SCOUR PROTECTION AS DETERMINED BY THE CONTRACTOR / OWNER'S GEOTECHNICAL ENGINEER.

5.4. CONFIRMATION OF ADEQUATE SOIL BEARING CAPACITY AND FRICTION ANGLE IS THE RESPONSIBILITY OF THE CONTRACOTR / OWNER'S GEOTECHNICAL ENGINEER.

55. ALL UNSUITABLE MATERIAL WITHIN THE FOUNDATION ZONE SHALL BE REMOVED AND REPLACED WITH SUITABLE MATERIAL AS DETERMINED AND APPROVED
BY THE CONTRACTOR / OWNER'S GEOTECHNICAL ENGINEER.

6. ASSEMBLY

6.1. LONGITUDINAL SEAMS SHALL BE OVERLAPPED TO ENSURE THE HOLE IN THE VALLEY IS CLOSEST TO THE VISIBLE EDGE
WHEN VIEWED FROM THE INSIDE OR OUTSIDE.

6.2. BOLT HEADS CAN BE PLACED ON THE INSIDE OR OUTSIDE OF THE CONDBUIT WALL, WHICHEVER FACILITATES
THE BEST INSTALLATION.

6.3. TAPERED FACE OF THE NUTS SHALL FACE THE HOLE ON THE CORRUGATED PLATE.

6.4, FLAT FACE OF THE NUTS SHALL FACE THE FLAT STEEL OF THE BASE CHIANNEL.

6.5. BOLTS SHALL HAVE A MINIMUM OF TWO (2] THREAD PITCHES PROTRUDING BEYOND THE NUT FACE AND BE TORQUED
WITHIN THE FOLLOWING RANGE: MINIMUM 200 Nm (150 ft lbs)

MAXIMUM 340 Nm (250 ft 1bs)
6.6. CARE SHALL BE TAKEN TO AVOID OVERTORQUING OF BOLTS.
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7. ENGINEERED BACKFILL

=

ENR
1.2,
13.

1.4

15.
16.

111

112

1.13.
18.

1.9.

1.10.
1.10.1

1.10.2.
1.10.3.

1.

BURIED CORRUGATED STEEL PLATE STRUCTURE IS A COMPOSITE SYSTEM MADE UP OF THE STEEL RING AND THE ENGINEERED BACKFILL ENVELOPE, AND BOTH

ELEMENTS PLAY A VITAL PART IN THE STRUCTURAL INTEGRITY THROUGHOUT THE SERVICE LIFE. THEREFORE IT IS IMPORTANT TO ENSURE THAT ENGINEERING

BACKFILL IS MADE UP OF THE SPECIFIED MATERIAL AND WELL-CONSTRUCTED.

ENGINEERING BACKFILL MATERIAL SHALL BE CLEAN, GRANULAR, NON-FROST SUSCEPTIBLE, AND POSSESS TIME-INDEPENDENT PROPERTIES.

BACKFILL MATERIAL SHALL CONSISTS OF A WELL GRADED GRANULAR MATERIAL WITH ANGULAR GRAINS CLASSIFYING AS "BRIDGE END FILL" IN

BC MOT STANDARD SPECIFICATICNS FOR HIGHWAY CONSTRUCTION AND MEETING THE FOLLOWING REQUIREMENTS.

MATERIAL GRADATION {ASTM (136 AND C117)
SIEVE NUMBER SIEVE SIZE {mm)

SECTION 202 OF

PERCENT PASSING

75.00 100

50.00 30 - 100

25.00 20 - 100

19.00 15- 95

[ 475 10 - 65
16 118 6- 35
50 0.30 b - 20
200 0.075 0- 10

PARTICLE ANGULARITY: PERCENTAGE OF FRACTURED GRAVEL PARTICLE (MINIMUM 2 FACES) SHALL BE MORE THAN 50 2% (ASTM D5821).
PARTICLE DURABILITY OF THE COARSE AGGREGATE LOSS SHALL NOT EXCEED BY 30% AS DETERMINED BY MICRO-DEVAL TEST METHOD {ASTM D6928).
DELETERIOUS MATERIAL:
BACKFILL MATERIAL SHALL BE FREE FROM FOREIGN MATTER.
SHALES AND CLAYSTONES ARE GENERALLY CONSIDERED DELETERIOUS MATERIALS AND SHALL NOT BE ALLOWED IN THE ENGINEERED BACKFILL ENVIELOPE.
FROZEN MATERIAL SHALL NOT BE ALLOWED IN THE ENGINEERED BACKFILL ENVELOPE.
PLASTICITY INDEX: PLASTICITY INDEX {PI} OF FINE GRAINED PORTION OF THE SOIL SHALL BE LESS THAN 10 (ASTM D4318).
FINES CONTENT IS LESS THAN OR EQUAL TO 5%.
ELECTROCHEMICAL LIMITS FOR GALVANIZED PLATES (AASHTO CORROSION MODEL):
pH: 5 - 10 (AASHTO 7289-91 OR EQUIVALENT)
RESISTIVITY: = 3000 ohm-cm  (AASHTO T288-91 OR EQUIVALENT)
CHLORIDES: = 100 ppm {AASHTO T291-91 OR EQUIVALENT)
SULPHATES: = 200 ppm {AASHTO T290-91 OR EQUIVALENT)
ORGANIC CONTENT: = 1% {AASHTO T267-86 OR EQUIVALENT)
COMPACTION
MAXIMUM UNCOMPACTED LIFT HEIGHT SHALL BE 200 mm.
EACH LAYER SHALL BE COMPACTED TO MINIMUM OF 95% STANDARD PROCTOR DENSITY ASTM D 698.
OPTIMUM MOISTURE CONTENT SHALL BE MAINTAINED DURING COMPACTION ASTM D 698.
BALANCED BACKFILLING: ROADWAY SKEW ANGLE SHALL BE LESS THAN 40 DEGREES. FOR SKEW ANGLE GREATER THAN 20 DEGREES EARTH PRESSURE IMBALANCE
SHALL BE ACCOMMODATED BY CONTOUR GRADING OF EMBANKMENT SLOPE.

PLASTICITY INDEX CAN BE WAIVED IF

8. QUALITY ASSURANCE & INSPECTION

8.1

8.2.

8.2.1
8.2.2.
8.2.3.
8.2.4.
8.2.5.
8.2.6.
8.2.%.

QUALITY ASSURANCE OF THE COMPLETE PROJECT INCLUDING FOUNDATION AND BACKFILL MATERIAL AND PLACEMENT SHALL BE COMPLETED IN ACCORDANCE WITH
THE CONTRACT REQUIREMENTS AND NOT BE THE RESPONSIBILITY OF CANADA CULVERT.
THE CONTRACTOR / OWNER'S REPRESENTATIVE SHALL ALSO BE RESPONSIBLE FOR ENSURING THAT THE FOLLOWING ITEMS HAVE BEEN ACHEVED WITHIN THE
REQUIRED TOLERANCES:

SATISFACTORY BEDDING AND/GR FOUNDATION

TORQUE ON THE BOLT ASSEMBLIES

ENGINEERED BACKFILL ELECTRO-CHEMICAL PARAMETERS

ENGINEERED BACKFILL GRADATION

ENGINEERED BACKFILL LIFT HEIGHT AND COMPACTION

CONFIRMATION OF DIMENSIONAL CHECKS OF THE CONDUIT PRIOR TO AND AFTER BACKFILLING

CONFIRMATION OF THE MINIMUM AND MAXIMUM COVER

9. HYDRAULIC CAPACITY & SCOUR PROTECTION

9.1

HYDRAULIC CAPACITY OF THE CONDUIT AND STABILITY OF THE INLET AND OUTLET IS THE RESPONSIBILITY OF THE CONTRACTOR / OWNER'S HYDROTECHNICAL
ENGINEER.

TYPE AND EXTENT OF SCOUR PROTECTION TO PREVENT EROSION AND LOSS OF ENGINEERING BACKFILL FOR THE CONDUIT AND FOUNDATION IS THE RESPONSIBILITY
OF THE CONTRACTOR / OWNER'S HYDROTECHNICAL ENGINEER.
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CIRCUMFERENTIAL
SEAM OF PLATE

CORPLATE STRUCTURAL PLATE
(1219.2 LONG PLATE SHOWN
HERE FOR ILLUSTRATION}

INSIDE OF
STRUCTURE

OUTSIDE OF
STRUCTURE
(SOIL SIDE)

AGAINST BASE CHANNELS.

FLAT FACES AGAINST BASE CHANNEL.

STRUCTURE SIDE WITH 919 x 102
13\ STRUCTURE-CHANNEL BOLTS

S0 ISOMETRIC VIEW FROM NORTH END
——" SCALE NTS

TYPE 'A” CORPLATE BASE CHANNEL

TYPICAL FOR THIS SIDE OF STRUCTURE ONLY :

19 x 102 STRUCTURE-CHANNEL GALV. STEEL BOLTS & NUTS TO
ATTACH PLATES TO BASE CHANNELS. PLACE BOLTS THROUGH UPPER
INSIDE CREST HOLES OF PLATES, WHERE PLATE & BASE CHANNEL
HOLES LINE UP. PLACE NUTS ON SOIL SIDE, WITH FLAT FACES

19 x 229 'x 102 CHANNEL-FOOTING GALV. STEEL ANCHOR
BOLTS c/w TWO NUTS TO ATTACH BASE CHANNEL TO
OOTING. PLACE ANCHOR BOLTS THROUGH HOLES ONM
HORIZONTAL LEGS OF BASE CHANNELS. INSTALL NUTS WITH

CONCRETE FOOTING {SHOWN FOR ILLUSTRATION)
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NOTE: PLATE ASSEMBLY NOTES T
NUMBERS INDICATE PLATE

"Y' ZONE INSTALLATION SEQUENCE 1 OPEN-BOTTOM STRUCTURES WITH MODERN PLATES (ARCHES)
DUMPING OF BACKFILL MATERIAL
NOT ALLOWED HERE INSERT PLATE '3' 11 INSTALL PLATES FROM UPSTREAM TO DOWNSTREAM END.
UNDER PLATE ‘2 12 INSTALL PLATE BY PLATE, FOLLOWING THE SEQUENCES SHOWN BELOW.
"' 70NE ® @ 13. INSTALL BOLTS HAND-TIGHT, STARTING NEAR THE MIDDLE OF THE PLATES.
HEAVY EQUIPMENT /'\ 1.4. TIGHTENING OF BOLTS CAN BEGIN ONCE 3 TO FULL 4 RINGS ARE ASSEMBLED.
NOT ALLOWED HERE © @ 15.  KEEP 2 OR 3 RINGS WITH HAND-TIGHT BOLTS TO AID WITH INSTALLATION OF REMAINING
=l PLATES.
5 o @ ® 16.  USE OF PRY BAR AND DRIFT PIN WILL AID ASSEMBLY WHEN BOLTS ARE LOOSE.
: 1 == 17 USE TEMPORARY BRACING AS REQUIRED TO SUPPORT PLATES AND MAINTAIN GEOMETRY
: o DURING ASSEMBLY.
5 L] L] L L] 18.  TEMPORARY BRACING SHALL NOT HINDER MOVEMENT OF STRUCTURE DURING BACKFILL
' ! OPERATION.
i I
i I N
; b FIGURE 1.A. FIGURE 1B.
f \ ’ OPEN-BOTTOM STRUCTURES OPEN-BOTTOM STRUCTURES BACKFILL OPERATION NOTES
i — FOR F,RSTP,%,’;,I;E;S,SLTTA%AJLOSNTRE AM END PL’?ggo'sg}f&fog%gOE,,-——————Q’%; A’Zf’“ 1. BACKFILL MATERIAL SHALL BE PLACED IN 200 mm THICK LOOSE LIFTS (LAYERS) AT
: e R CONSTANT GRADE.
I i NUMBégZOf:,%KTEL?SQTEL——————L‘J:TslgﬁESAE’gUENEE NUMBERS INDICATE INSTALLATION SEQUENCE 2. BACKFILL MATERIAL SHALL BE PLACED UNIFORMLY ON BOTH SIDES OF THE STRUCTURE.
PO 1 3. LIFTS MUST NOT EXCEED 400 mm DIFFERENTIAL BETWEEN SIDES OF STRUCTURE,
MEASURED AT ANY TRANSVERSE SECTION THROUGH THE STRUCTURE.
1000 1000 4, COMPACTION EQUIPMENT TO TRAVEL PARALLEL TO THE LENGTH OF THE STRUCTURE.
OPEN-BOT TOM STRUCTURES
1500 MAXIMUM SPAN 1500 PLATE INSTALLATION SEGUENCE MAXIMUM OPERATING WEIGHT FOR COMPACTION EQUIPMENT SHALL BE AS FOLLOWS:
CENERIC SKETCHES 41 1500 lbs WACKER COMPACTOR 200 mm MINIMUM COVER (FOR COMPACTING BACKFILL
MATERIAL).

OPEN-BOTTOM GEOMETRY (ACTUAL CONFIGURATION OF STRUCTURE INCLUDING NUMBER OF L2, D4 DOZER: APPROX. 8500 kg.

m RECOMMENDED BACKFILL ] PLATES IS PROJECT-SPECIFIC) 43.  COMPACTOR: APPROX. 6800 kg.
A 5. WHEN BACKFILL SHALL REACH % OF THE STRUCTURE HEIGHT (OR WHEREVER CONVENIENT)

\599/ SCALE: NTS 39/ SCALE: NTS LIGHT COMPACTION EQUIPEMENT SHALL RUN OVER THE STRUCTURE CROWN,
: PERPENDICULAR TO THE LENGTH OF THE STRUCTURE.
SLING PLATES TO MATCH 6. HEAVY EQUIPMENT WILL NOT BE ALLOWED WITHIN THE 'X* ZONE (1000 mm MIN. FROM THE
ORIENTATION IN STRUCTURE. STRUCTURE, MEASURED AT THE MAXIMUM SPAN), UNTIL THE MINIMUM COVER OVER THE
SELECT LIFT POINTS ON THE STRUCTURE IS IN PLACE. HAND TAMPING OR HAND-HELD COMPACTOR SHALL BE USED
PLATES SO THAT PLATES WITHIN 500 mm FROM THE STRUCTURE.
REMAIN BALANCED DURING 7. HEAVY EQUIPMENT SHALL VEER AWAY FROM THE ENDS OF THE STRUCTURE.
INSTALLATION, FOR EASIER 8. DUMPED BACKFILL MATERIAL WILL NOT BE ALLOWED WITHIN THE "Y' ZONE (1500 mm MIN.
HANDLING. THIS MEANS LIFT FROM THE STRUCTURE, MEASURED AT THE MAXIMUM SPAN).
POINTS MAY VARY PENDING ON 9. BACKFILL MATERIAL SHALL BE COMPACTED TO THE REQUIREMENTS AS DESCRIBED ON
THE POSITION OF THE PLATE NOTE 7, SHEET S02.
RELATIVE TO THE STRUCTURE, 10. CAUTION SHALL BE EXERCISED IN COMPACTING MATERIAL NEAR THE CORNERS/HAUNCHES.
SHAPE MONITORING AND TOLERANCES
FIGURE 1.C. 1. T IS IMPORTANT THAT THE DESIGN SHAPE OF THE STRUCTURE BE MAINTAINED AT ALL
o OPEN-BOTTOM STRUCTURES STAGES OF CONSTRUCTION.
b PLATE LIFTING USED FOR 2. BEFORE STARTING BACKFILLING OPERATION, CHECKS SHALL BE MADE TO ENSURE THAT
= INSTALLATION OF A RING RISE AND SPAN DIMENSIONS ARE WITHIN THE ALLOWABLE ASSEMBLY TOLERANCE LIMITS.
I 3. STRUCTURE SHAPE SHALL BE MONITORED REGULARLY.
N 4. DIMENSIONS AND TOLERANCES (RISE AND SPAN)
b= OPEN-BOTTOM STRUCTURES 41, DIMENSIONS OF ASSEMBLED SHAPE AFTER TORQUING AND PRIOR TO BACKFILLING
= PLATE LIFTING DETAILS SHALL BE WITHIN 1% OF THE DESIGN DIMENSIONS.
=) GENERIC SKETCH 42.  LENGTH OF ASSEMBLED STRUCTURE SHALL BE WITHIN #1% OF THE SPECIFIED LENGTH.
s {ACTUAL CONFIGURATION OF STRUCTURE INCLUDING NUMBER OF 43.  FINAL SHAPE AFTER BACKFILLING SHALL BE WITHIN £1% OF ASSEMBLED SHAPE AND
' /\ PLATES IS PROJECT-SPECIFIC) WITHIN +2% OF DESIGN SHAPE.
€
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CAST-IN-PLACE CONCRETE NOTES

1. DESIGN IN GENERAL ACCORDANCE WITH CANADIAN HIGHWAY BRIDGE DESIGN CODE CAN/CSA-S6-1k4.
2. CONCRETE MATERIALS AND CONSTRUCTION PRACTICES TO CONFORM TO CSA 23.1-09 / CSA 23.2-09.
3. ALL CONCRETE SHALL HAVE THE FOLLOWING PROPERTIES:
31 MAXIMUM COARSE AGGREGATE SIZE OF 20 mm.
3.2. MINIMUM COMPRESSIVE STRENGTH SHALL BE 35 MPa AT 28 DAYS.
33. MINIMUM AIR ENTRAINMENT OF 5%.
4. ALL REINFORCING STEEL SHALL CONFORM TO CAN/CSA G30.18 GRADE 400 OR 400W AS APPROPRIATE.
5. REINFORCING STEEL SHALL HAVE MINIMUM COVER OF 100 mm AT THE BASE AND 70 mm AT SIDES, UNLESS
NOTED OTHERWISE.
6. DO NOT BACKFILL UNTIL CONCRETE REACHED 70% OF DESIGN COMPRESSIVE STRENGTH.
7. FOOTING IS DESIGNED FOR AN ALLOWABLE SOIL BEARING CAPACITY OF 250 kPa. THIS VALUE MUST BE FIELD
VERIFIED PRIOR TO CONSTRUCTION.

1! CAP: 10M @ 300 c/c
175 TO & BASE l , 2oo| l
CHANNEL
il
L
/ INSIDE OF
STRUCTURE

10
(TYP. UN.O)
1

10M BAR (3 PER FACE)——__| -
SR 3

15M @ 300 mm c/c (BOTH SIDES)\

”200

. ROUGHENED SURFACE
250 350 300
D g
N
n y,
\/\/
[*]
20 I T__ 187 _J
(TYP. UN.OJ (TYP.)
200 2
{TYP.) m
(o) ~~———

100
CLR

<
HRNN

17\ TYPICAL CONCRETE FOOTING DETAIL
S03  SCALE 110
N

15M @ 300 mm c/c (TOP @ BOTTOM)
10M BAR -5 @ TOP, 5 @ BOTTOM

REV.NO REVISION NOTE DATE

1 ISSUED FOR CONSTRUCTION 2016-10-12

CAST-IN-PLACE CONCRETE COLLAR GENERAL NOTES

1
2.

3.

DESIGN IN GENERAL ACCORDANCE WITH CANADIAN HIGHWAY BRIDGE DESIGN CODE CAN/CSA-S6-14.
CONCRETE MATERIALS AND CONSTRUCTION PRACTICES TO CONFORM TO CSA 23.1-09 / CSA 232 - 09
CONCRETE MATERIALS AND METHODS OF CONCRETE CONSTRUCTION.
ALL CONCRETE SHALL HAVE THE FOLLOWING PROPERTIES:

3.1 MAXIMUM COURSE AGGREGATE SIZE OF 20 mm

3.2. MINIMUM 28 DAYS COMPRESSIVE STRENGTH OF 35 MPa.

33. MINIMUM AIR ENTRAINMENT OF 5%.
ALL REINFORCING STEEL SHALL CONFORM TO CAN/CSA G30.18 GRADE 400.

400
CHAMFER (TYP) \
/3 S N
By W
I5M BAR (TOTAL OF 6)—| | ., & 70 CLR. (TYP)
o R ALL AROUND o
L1 7 4 2
10M STIRRUP @ 300 mm c/c— | * | = fF\ OUTSIDE OF
AN I STRUCTURE
TYPICAL: FILL EXIST. HOLES

AN DA

CORPLATE GALV. CORRUGATED PLATE

WITH BOLTS ¢/w NUTS

TYPICAL: SHOP DRILL 25
HOLES ON OUTSIDE VALLEY
TO RECEIVE ANCHOR BOLTS

@ EVERY N

TYPICAL: ¢19 x 305 x 102

(®%" x 12" x ") GALV. ANCHOR
BOLT WITH DOUBLE NUTS EVERY 1N

/"1 CONCRETE COLLAR DETAIL AT CROWN (TOP)

S03  SCALE %15
N’

CHAMFER (TYP.)

CORPLATE GALV. CORRUGATED PLATE

OUTSIDE OF
STRUCTURE

15M BAR (TOTAL OF &)
(SHALL BE LAPPED WITH DOWELS
AT THE FOOTING)

10M STIRRUP @ 300 mm c/c.

CONCRETE COLLAR DETAIL AT

18\ BEVEL SHOULDER
S03  SCALE 115
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BILL OF MATERIALS - CORPLATE 152 x 51 CORRUGATION PROFILE

Plot Date & Time: 2016-10-12, 11:17:18 AM

PART ID QaTy. DESCRIPTION CORR(gn[?nA)ﬂON LENGTH (mm} D|A(:EJER RADIUS (mm) THI(C::E)ESS MATERIAL SPECIFICATION COATING SPECIFICATION LABEL COMMENT
MSBN300 [ *8N CORRUGATED STEEL PLATE 152 x 51 1219.2 - 1520 3.0 (SA G4L01-14 (SA G401-14 A, B, C,D | % CUT 1PLATE FROM 1 FULL PLATE
MS8N300 [ 8N CORRUGATED STEEL PLATE 152 x 51 1219.2 - 1520 3.0 CSA GL4L01-14 (SA GL401-14 E, H SHOP DRILLED HOLES IN PLATESE & H
MS12N300 4 12N CORRUGATED STEEL PLATE 152 x 51 1219.2 - 1520 3.0 CSA G401-14 CSA G401-14 F, G SHOP DRILLED HOLES IN PLATESF & G
CPBC12 2 BASE CHANNEL TYPE ‘A’ - 3654 - - 4.2 CSA G401-14 (SA G401-14 - -
- 2 | BASE CHANNEL TYPE ‘B’ - 3810 - . L2 (SA G&O1-14 CSA G4L01-14 - -
SPAB3LX4X9 | 50 |GALV. ANCHOR BOLT @19 x 229 x 102 - 229 x 102 $19 - - ASTM F1554, GRADE 36 ASTM F2329 OR ASTM B695, CLASS 55 - ®%"x9"x4" ANCHOR BOLT {CHANNEL)
SPAB34X4X12 35 | GALV. ANCHOR BOLT #19 x 305 x 102 - 305 x 102 19 - - ASTM F1554, GRADE 36 ASTM F2329 OR ASTM B695, CLASS 55 - ®¥"x12"x4"” ANCHOR BOLT (COLLAR)
SPB3415 180 | GALV. STEEL BOLT 19 x 38 - 38 $19 - - CSA G401-14/ASTM ALLS, TYPE1 CSA G164, CLASS 5 OR ASTM B695, CLASS 55 - ®%" x 15" LONG BOLT
SPB3420 25 | GALV. STEEL BOLT #19 x 51 - 50 919 - - CSA GL&01-14/ASTM ALLS, TYPE 1 CSA G164, CLASS 5 OR ASTM B695, CLASS 55 - 3" x 2" LONG BOLT
SPB3440 30 | GALV. STEEL BOLT #19 x 102 - 102 @19 - - CSA G401-14/ASTM ALLS, TYPE 1 CSA G164, CLASS 5 OR ASTM B695, CLASS 55 - ®%" x " LONG BOLT
SPN34& 405 | GALV. STEEL NUT - - 19 - - (SA G401-14/ASTM AS563, GRADE C CSA G164, CLASS 5 DR ASTM B695, CLASS 55 - %" NUT
PRYBAR 2 | PRY BAR - - - - - - _ - -
DRIFTPIN 1 DRIFT PIN - - - - - - - - -
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STANDARD SPECIFICATIONS FOR HIGHWAY

CONFORMING TO SECTION 205 OF THE
CONSTRUCTION

25 kg GROUTED RIPRAP

¢
CULVERT

SURFACE WITH 75 mm OF

PIT RUN GRANULAR MATERIAL COMPACTED TO 95% OF

STANDARD PROCTOR DENSITY AT OPTIMUM

COMPACTED

MINUS GRAVEL,

in
3
TO 95% OF STANDARD PROCTOR DENSITY

FOR WALKING TRAIL

MOISTURE CONTENT
(OR APPROVED EQUIVALENT)

CULVERT PROFILE
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