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GENERAL NOTES

TRANSITION DIRECTLY TO NATURAL BANKS
CONSTRUCT BERMS WHERE WITHOUT BERMS WHERE BANK HEIGHT AND
NECESSARY T0 ACCOMMODATE CHANNEL SHAPE ACCOMMODATE THE
HEAVY ROCK RIPRAP. TOP OF FILL —] LIMIT OF HEAVY ROCK RIPRAP SPECIFIED
TO BE 300 mm MINIMUM ABOVE —l (MAY OR MAY NOT APPLY .
TOP OF -ROCK - AT BOTH ENDS .
(MAY OR MAY NOT APPLY l o PLACE BACKFILL AND ADJACENT EMBANKMENT BY EQUIPMENT !
AT BOTH ENDS) 5 ., \>_/ sz MOVING PARALLEL TO THE LONGITUDINAL AXIS OF THE B
8|z PIPE WITH SIMULTANEOUS HANDWORK ALONG THE PIPE.
e / (SEE SECTION A" FOR BACKFILL DETAILS OVER PIPE) - .
i NOTE ( S
FOR CULVERTS ON SKEW .
CQD _ CONSTRUCT TRIANGULAR BENCH - C%
- AND ADJUST SLOPE OF EMBANKMENT @ R
o Q&) ¢ TO PROVIDE SYMETRIC SLOPE ~
(8 DIRECTION ~ OF ROAD AT ENDS OF PIPE, BLENDING
T TRAEL WHERE REQUIRED ] z .
FLOW S ) %x — % FLOW 5
T —— C }\ Q e~ —— D5 .
% iz
08 @ TRANSITION TO 1
N NATURAL CHANNEL (TVP z
I
B (&}
EDGE PARALLEL TO S=
_ 50 ROAD SHOULDER (TYP) *4p
- —t \ HEAVY CONSTRUCTION EQUIPMENT @ % - (S})
& NS < AND LARGE COMPACTION EQuIPMENT | EDSF CEREENDIULAR Do - ™ -
LKIJPFENS STBOZEE%% ?5%\2/%%(:&” S SHALL NOT BE PERMITTED WITHIN
- 10 m OF THE PIPE SIDEWALL (TYP 3
ol INTO BEVELED ENDS (TYP) " £ (e R
e PLIAN
REFER TO DESIGN TOE OF SIDESLOPE TOE OF SI P
GUIDELINES FOR EROSION : — £ DESLOPE 2.0 x RISE (MIN)
AND SEDIMENT CONTROL ! - NTs
FOR HIGHWAYS, FOR EROSION o
PROTECTION MEASURES AND
;gRT:éTC;TR%RggQ(ESE ADJACENT 1.5 x RISE (MIN) ROAD WIDTH
CONSTRUCT EMBANKMENT AT 2H:V
¢ ALONG THE BEVEL UNTIL MINIMUM
«NOTE COVER IS OBTAINED, THEN BLEND INTO .
"STEEPER SLOPE MAY BE PROVIDED TO ReA EMBANKMENT (TYP BOTH ENDS)
ENSURE CLAY SEAL DOES NOT EXTEND TOP BEVEL POINT TOP OF ROCK ELEVATION AS SPECIFIED ON

TOP OF BERM

BELOW ROAD TOP

D ROAD SHOULDER (TYP)
CROWN / COMPACTED CLAY
a— VARIES SEAL (TYP BOTH ENDS)
% |

SITE SPECIFIC DETAILS (TYP BOTH ENDS)

S~ INVERT . °

PLACE ROCK FLUSH ALONG
EDGES OF BEVEL ENDS TOP OF BANK
- 'T (OR BERM) .
. e \‘\’:"‘l. >
. . RS F
.. S LOW

/— STREAMBED

(OR BANK)
TOP OF BANK—\ r
FLOW 2
STREAMBED ——— & C% 3
KEY IN ENDS OF -
FABRIC 300 mm U/S INVERT

MINIMUM  (TYP),

CLAY SEAL LENGTH FILTER FABRIC

PLACE END OF FABRIC ROCK RIPRAP
BETWEEN ROCK RIPRAP | APRON LENGTH
AND CLAY SEAL (TYP) =15 x RISE (MIN)

COMPACT THE UPPER 300 mm OF EMBANKMENT OR BASE COURSE
TO MINIMUM OF 100% OF STANDARD PROCTOR DENSITY AT

OPTIMUM MOISTURE CONTENT
*NOTE.

ADJUST BACKFILL ENVELOPE, BACKFILL MATERIAL, AND
COMPACTION WHERE WARRANTED DUE TO SIZE OF PIPE,
HEIGHT OF COVER,OR AS REQUIRED BY HEAVIER LOADS

PLACE, SPREAD AND BLADE SMOOTH IN SUCCESSIVE LAYERS
NOT TO EXCEED 150 mm WHEN COMPACTED TO THE FULL
WIDTH OF THE CROSS SECTION. COMPACT TO A MINIMUM OF
95% OF STANDARD PROCTOR DENSITY AT OPTIMUM MOISTURE
CONTENT. PLACE BACKFILL SUCH THAT THE DIFFERENCE

IN ELEVATION OF THE COMPACTED LAYERS ON OPPOSITE

SIDES OF THE PIPE IS NOT MORE THAN 150 mm

= 20 x RISE
' FOR DETALS)

WOVEN GEOTEXTILE
(SEE SECTION "A”

CRUSHED AGGREGATE
MATERIAL IN AN

UNCOMPACTED STATE
PIT RUN GRAVEL CLAY SEAL LENGTH = 2.0 x RISE

D/S INVERT

ROCK RIPRAP APRON

OR CRUSHED AGGREGATE ! " LENGTH

LONGITUDINAL SECTION

COVER REQUIREMENTS

TOP OF ROAD -—/

DIVERSION BERM TO
DIRECT WATER AWAY
FROM EXPOSED SLOPES
(WHEN REQUIRED)

EXCAVATE AS REQUIRED TO REMOVE
EXISTING STRUCTURES AS APPLICABLE
AND TO INSTALL THE NEW PIPE. REMOVE
OR STABILIZE SOFT OR YIELDING
MATERIAL. FLATTEN AND/OR BENCH
SLOPES AS REQUIRED TO PROVIDE

A STABLE, SAFE EXCAVATION.

*NOTE

CUT SLOPE DESIGNS FOR SLOPES
GREATER THAN 6 m HIGH SHALL BE
APPROVED BY A PROFESSIONAL ENGINEER

COMPACT MATERIAL AT THIS LEVEL TO A
MINIMUM OF 95% OF STANDARD PROCTOR
DENSITY AT OPTIMUM MOISTURE CONTENT

/

PLACE WOVEN GEOTEXTILE FILTER FABRIC
BEFORE PLACING PIT RUN GRAVEL. GEOTEXTILE
IS NOT CONTINUOUS THROUGH THE CLAY SEALS.
FABRIC TO BE CONTINUOUS IN THE TRANSVERSE
DIRECTION AND LAPPED IN THE LONGITUDINAL

}—PIT RUN GRAVEL
(OR CRUSHED
AGGREGATE
MATERIAL}

—— OBTAIN CONSULTANT'S REVIEW AND ACCEPTANCE BEFORE
USING EQUIPMENT ABOVE OR ADJACENT TO THE PIPE.
PLACE AND COMPACT THE FILL OVER THE PIPE BY
MOVING EQUIPMENT PERPENDICULAR TO THE
LONGITUDINAL AXIS OF THE PIPE. SUBMIT DETAILS
FOR SPECIFIIC CONSTRUCTION EQUIPMENT WITH AXLE
LLOADING, AND CONFIRM ASSOCIATED MINIMUM

— COMPACT THE 300 mm LAYER OF GRANULAR MATERIAL
DIRECTLY ABOVE THE PIPE WITHOUT VIBRATION

SOD LINE

0.5xSPAN /
SPAN

MINIMUM DIMENSION CENTRED ON PIPE

GREATER OF SPAN+3.0 m OR 2.0xSPAN

DIRECTION ACCORDING TO MANUFACTURER'S

DIRECTIONS

(R SECTION

PLACE 200 mm LIF
UNCOMPACTED STATE

*NOTE
PRE-SHAPE BED IF PIPE IS
HORIZONTALLY ELLIPSED OR IF
DIAMETER EXCEEDS 3000 mm

EXCAVATE 600 mm MINIMUM BELOW THE PIPE INVERT AND
REPLACE WITH PIT RUN GRAVEL. REMOVE OR STABILIZE
SOFT OR YIELDING MATERIAL BELOW THIS ELEVATION TO
THE SATISFACTION OF THE CONSULTANT

BACKFILL DETAILS

\_/

NTS

ROCK PLACED FLUSH
EDGE OF BEVEL END

NON-WOVEN GEOTEXTILE -4

FILTER FABRIC (TYP) PLACE ROCK FLUSH

WITH BOTTOM OF PIPE

(TYP)

600 mm ABOVE CROWN
CLAY SEAL LIMITS

EXCAVATION LIMITS BURIAL DEPTH

= 2.0 x RISE (MIN) '

GENERAL

DIMENSIONS ARE GIVEN IN MILLIMETRES UNLESS NOTED OTHERWISE.

THIS DRAWING PROVIDES GENERAL INFORMATION ONLY AND IS APPLICABLE TO CULVERTS WITH
A DIAMETER OF 3.0 METRES OR LESS. SITE SPECIFIC DETAILS ARE REQUIRED FOR CULVERTS
WITH A DIAMETER GREATER THAN 3.0 METRES

THIS DRAWING WILL BE SUPPLEMENTED OR SUPERSEDED BY THE SITE SPECIFIC

DESIGN DRAWING(S), ASSEMBLY DRAWINGS, SPECIAL PROVISIONS, AND ENVIRONMENTAL
REQUIREMENTS WHERE APPLICABLE.

ADDITIONAL "NON-STANDARD" NOTES (*NOTES) HAVE ALSO BEEN PROVIDED ON THE DRAWING
TO SERVE AS REMINDERS WHERE A SPECIFIC DETAIL MAY NEED TO BE DEVELOPED FOR
THE DESIGN DRAWINGS.

ASSEMBLY

CSP SECTIONS SHALL BE POSITIONED SO THAT THE ENDS ARE IN CLOSE CONTACT. COUPLERS

SHALL BE WELL FITTED AND EVENLY TIGHTENED ALL AROUND THE PIPE. WHERE REQUIRED
JOINTS SHALL BE SEALED USING APPROVED MATERIAL SUPPLIED BY THE CONTRACTOR.

SPCSP SHALL BE ASSEMBLED AS SHOWN ON THE ASSEMBLY DRAWINGS AND AS OUTLINED
BELOW :

A) ASSEMBLY, LOOSE BOLTING AND RING CLOSURE SHALL PROGRESS FROM ONE END WITH
EACH RING CHECKED AND ADJUSTED TO DESIGN GEOMETRY WITH FULLY NESTED PLATES
IMMEDIATELY UPON CLOSURE OF INDIVIDUAL RINGS, WHERE TEMPORARY SUPPORTS OR
TIE CABLES ARE USED,ADEQUATE MEANS SHALL BE TAKEN TO DISTRIBUTE LOADS
ALONG THE PIPE WALL,TO PREVENT LOCAL DISTORTION AND MAINTAIN DESIGN SHAPE.
ALL BOLTED SEAMS SHALL BE PROPERLY LAPPED AND PLATES SHALL BE IN
CONTACT FOR THE FULL WIDTH AND LENGTH OF THE LAP. THE BOLTS IN THE
VALLEY OF EACH LONGITUDINAL SEAM SHALL BE NEAREST TO THE VISIBLE EDGE
OF THE PLATE.

THE VERTICAL AXIS SHALL BE UPRIGHT AND THE LONGITUDINAL SEAMS SHALL BE
STRAIGHT. ROTATION OF THE PIPE AND/OR SPIRALING OF THE LONGITUDINAL SEAMS
SHALL NOT BE PERMITTED.

BOLTS SHALL BE TORQUED TO AND MAINTAINED AT NOT LESS THAN 200 N.m. AND NOT
MORE THAT 340 N.m.

DISTORTION OF BOLT HOLES CAUSED BY OVER-TORQUING, OR POOR ASSEMBLY METHODS
WILL NOT BE PERMITTED. WHERE ADDITIONAL HOLES ARE REQUIRED, THEY SHALL BE
DRILLED. EXTRA HOLES AND MINOR SURFACE DAMAGE SHALL RECEIVE 2 BRUSH APPLIED
COATS OF ZINC RICH PAINT.

BOLTS ON PEDESTRIAN OR STOCK UNDERPASSES SHALL BE INSTALLED WITH THE
BOLT HEADS INSIDE THE STRUCTURE.

USE SOFT SLINGS AND HANDLE WITH CARE TG AVOID SCRATCHING, BRUISING, AND

DISTORTION OF THE PIPE. DEFORMATION DURING CONSTRUCTION SHALL NOT EXCEED A 2%
UPWARD OR DOWNWARD DEFLECTION FROM THE DESIGN RISE. IF STRUTS OR CABLES ARE
USED TO MAINTAIN THE PIPE'S SHAPE, THEY SHALL BE REMOVED BEFORE THEY RESTRICT
DOWNWARD MOVEMENT OF THE CROWN.

BACKFILL
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BACKFILL SHALL CONSIST OF APPROVED GRANULAR MATERIAL. NON-ORGANIC CLAY SHALL BE

USED FOR THE CLAY SEALS AT EACH END OF THE PIPE. BACKFILL MATERIAL SHALL BE
PLACED AND COMPACTED IN AN UNFROZEN CONDITION, MEET THE SPECIFIED GRADATION, CONTAIN
NO ROCKS EXCEEDING 80 mm IN DIAMETER,AND SHALL BE FREE OF LARGE OR

FROZEN LUMPS, WOOD, OR OTHER UNSUITABLE MATERIAL. BACKFILLING IS NOT ALLOWED ON
FROZEN SUBSTRATE OR WHEN AIR TEMPERATURE IS BELOW 0°C.

PRE-APPROVED GRANULAR MATERIAL SHALL MEET THE FOLLOWING GRADATION SPECIFICATIONS :

PIT RUN GRAVEL MATERIAL CRUSHED AGGREGATE MATERIAL
DESIGNATION 6, CLASS 80 DESIGNATION 2, CLASS 40
um SIEVE SIZE|% BY WEIGHT PASSING| [um SIEVE SIZE|% BY WEIGHT PASSING
80 000 100% 40 000 100%
NON-WOVEN GEOTEXTILE FILTER 50 000 55 - 100 25 000 70 - 94
FABRIC (TYP BOTH ENDS) 25 000 35°760 T& 500 55 "85
16 000 32 -85 10 000 44 - 74
TO SLOPING 5 000 20 - 65 5 000 32 - 62
S (TYP) 315 6 - 30 1 250 17 - 43
80 2-10 630 12 -34
315 8 - 26
160 5-18
% FRACTURES BY N/A 80 2-10
« GEOTEXTILE FILTER FABRIC SHOWN SHALL WEIGHT (2 FACES) % FRACTURES BY 50 +
MEET THE FOLLOWING REQUIREMENTS. PLASTICITY INDEX NP-8 WEIGHT (2 FACES)
WOVEN GEOTEXTILE FILTER FABRIC RN oSS N/A i:AiTslggol:Dié = NE2
SPECIFICATIONS AND PHYSICAL PROPERTIES PERCENT MAXIMUM 50
GRAB STRENGTH 1275 N HEAVY ROCK RIPRAP
ELONGATION (FAILURE) 15% * HEAVY ROCK RIPRAP SHALL COVER THE AREA SHOWN AND SHALL BE PLACED TO THE
PUNCTURE STRENGTH 275 N FOLLOWING MINIMUM THICKNESS
BURST STRENGTH 3.6 MPa [ CLASS OF ROCK M T e T 3]
TRAPEZOIDAL TEAR 475 N |_THICKNESS (mm) [ 300 450 | 800 | 1100 |

MINIMUM FABRIC LAP TO BE 1000 mm

NON-WOVEN GEOTEXTILE FILTER FABRIC

SPECIFICATIONS AND PHYSICAL PROPERTIES

REFER TO THE CURRENT VERSION OF B354 SECTION 10 "HEAVY ROCK RIPRAP" OF THE
SPECIFICATIONS FOR BRIDGE CONSTRUCTION FOR ADDITIONAL INFORMATION.

+ PLACE NON-WOVEN GEOTEXTILE FILTER FABRIC UNDER ALL HEAVY ROCK RIPRAP.
UNDERPASSES

°T-$§, x RISE CLASS M.1.2 | CLASS 3| * PIT RUN GRAVEL "DESIGNATION 6, CLASS 80", SHALL BE PLACED TO A THICKNESS OF
PLACE AND COMPACT CRUSHED 200 mm ON THE APPROACHES FROM THE PIPE TO THE EDGE OF RIGHT OF WAY.DO NOT
AGGREGATE MATERIAL IN THIN LAYERS, o\ SECTION GRAB_STRENGTH 650N | 875 N | ySE HEAVY ROCK RIPRAP UNLESS SPECIFIED.
FILLING ALL CORRUGATIONS AND N\ TS ELONGATION (FAILURE) 50% 50% + CONCRETE FLOOR WITH ROUGH TEXTURED SURFACE OR COMPACTED GRANULAR FLOOR SHALL
ENSURING FIRM CONTACT WITH THE PIPE PUNCTURE STRENGTH 275 N 550 N BE PLACED TO A DEPTH OF 150 mm AT THE INVERT. ACP FLOORS MAY BE CONSIDERED FOR
T OF CRUSHED BURST STRENGTH ZTMPa 57 WPa| PEDESTRIAN OR VEMICLE UNDERPASSES.
AGGREGATE MATERIAL IN. AN TRAPEZOIDAL TEAR 250 N 350 N | * CLAY SEALS ARE NOT REQUIRED FOR UNDERPASSES.
VINMUM FABRIC L3P 10 BE 300 o » LOCATE AND SLOPE UNDERPASSES TO PROVIDE POSITIVE DRAINAGE AND TO PREVENT PONDING
(SEE LONGITUDINAL SECTION). OF WATER.
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