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~NOTES ~

FOR PIPES THAT RECEIVE THE SLOPED & MITERED CONCRETE
HEADWALL, THE PIPE LENGTH SHALL BE MEASURED TO THE
FURTHEST POINT ALONG THE MITERED END OF THE PIPE.

THE EMBANKMENT FILL MATERIAL IS TO BE PLACED, COMPACTED,
AND GRADED AROUND THE PIPE BEFORE THE CONCRETE SLOPE
PAVING IS PLACED. THE INTENT IS FOR THE SLOPED & MITERED
HEADWALL TO MATCH THE FINAL EMBANKMENT SLOPE.

THE PIPE SHALL BE MITERED AFTER THE CONCRETE SLOPE PAVING
HAS BEEN PLACED AND SUFFICIENTLY CURED. THE PIPE SHOULD BE
MITERED AS CLOSE TO FLUSH WITH THE SLOPE PAVING AS
POSSIBLE, AND NO HIGHER THAN 2" ABOVE THE SLOPE PAVING.
HAND FINISHING AND/OR CUTTING MAY BE NECESSARY.

WHEN THE PIPE IS ON A SKEW, INSTALL THE HEADWALL AND

MITER THE PIPE SO THAT THE CONCRETE SLOPE PAVING IS
PERPENDICULAR TO THE ROADWAY. FOR HEADWALLS ON SKEWED
PIPES, THE HEADWALL WIDTH, W, SHALL BE WIDENED, AS NEEDED,
SO THAT THE OUTSIDE EDGE OF THE CONCRETE SLOPE PAVING

IS AMINIMUM OF 2' FROM THE OUTER MOST EDGE OF THE PIPE.

THE DIMENSION 'A' IS BASED ON THE FINAL GRADED SLOPE. THE
DIMENSION 'B' IS BASED ON CIRCULAR REINFORCED CONCRETE PIPE
AT 0° SKEW FOR THE LISTED SLOPE. THE DIMENSION 'W' IS BASED
ON THE DIAMETER, OR SPAN, OF THE PIPE. THE FINAL HEADWALL
DIMENSIONS AND CONCRETE QUANTITIES MAY VARY BASED ON THE
FINAL GRADED SLOPE, PIPE SKEW, AND/OR TYPE OF PIPE.

WOVEN WIRE REINFORCEMENT (WWF 6"x6" - W2.9xW2.9) IS
REQUIRED FOR THE SLOPE PAVING AND TOE WALL. UTILIZE 2"
CLEARANCE FROM ALL EDGES.

DIMENSIONS AND CONCRETE QUANTITIES SHOWN ARE FOR ONE (1)
HEADWALL, INSTALLED ON A PIPE WITH SKEW = 0°.

AFTER THE PIPE HAS BEEN MITERED, ANCHOR THE PIPE TO THE
CONCRETE SLOPE PAVING BY CORE DRILLING AND INSTALLING

1/2" DIAMETER x 7" LENGTH STEEL WEDGE ANCHORS (3" MINIMUM
EMBEDMENT) ON 18" CENTERS ALONG THE SIDES OF THE PIPE.

HOLE SIZE & DEPTH, TORQUE, & INSTALLATION PROCEDURES PER
RECOMMENDATION OF ANCHOR MANUFACTURE. NOTE: STEEL WEDGE
ANCHORS ARE NOT REQUIRED FOR REINFORCED CONCRETE PIPE.

THE FOLLOWING SITUATIONS REQUIRE A HEADWALL WITH A GRATE:
-24" DIAMETER PIPE ON GREATER THAN 30° SKEW

-30" DIAMETER PIPE ON GREATER THAN 15° SKEW

-PIPE WITH GREATER THAN 30" DIAMETER.

-ELLIPTICAL PIPE GREATER THAN 24" EQUIVALENT DIAMETER

SEE SHEET 2 FOR GRATE DETAILS

ALL BOLTS AND HARDWARE SHALL BE RUST RESISTANT:
ZINC PLATED, STAINLESS STEEL, OR STEEL THAT HAS BEEN
GALVANIZED IN ACCORDANCE WITH AASHTO M 232.

** DIMENSIONS AND CONCRETE QUANTITIES ARE APPROXIMATE AND ARE LISTED FOR INFORMATIONAL PURPOSES ONLY **

DIMENSIONS AND CONCRETE QUANTITIES (FOR PIPE WITH SKEW =0°)  (3)
oipE 3:1 SLOPE - 4:1 SLOPE - 6:1 SLOPE B e
SIZE . YDS. . YDS. .YDS. | REQUIRED
A B W |coNcReTE| A B W |coNcreTE| A B W | CONCRETE
150 | 3| 37w | 53 0.79 4| 48w | 53 0.97 6 | 6-11%" | 5-3" 135 NO
18" | 3 | a4s5% | 56 0.89 4| s10m | 56 1.10 6 | g7v | 56" 1.54 NO
24" | 3| 62w | 60" 1.11 4| e 6-0" 1.38 6 | 111" | e-0 1.93 SEEQ@)
30" | 3| 7-10%" | 66" 133 4 | 103% | 66" 167 6 | 152%" | 6-6" 235 SEE@)
++ SEE SHEET 2 FOR DIMENSIONS OF HEADWALLS FOR PIPE OVER 30" DIAMETER ++
BID ITEM AND UNIT TO BID FOR PIPES BETWEEN 15 - 42 INCHES:
SLOPED & MITERED HEADWALL - _ IN EACH SLOPED & MITERED
BID ITEM AND UNIT TO BID FOR PIPES LARGER THAN 42 INCHES: CONCRETE HEADWALL
HEADWALL (SLOPED & MITERED FOR _ INCH PIPE)  EACH NOT TO SCALE (SHEET 1 OF 2)
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~NOTES ~

SEE SHEET 1 FOR NOTES 1 THRU 8

THE FOLLOWING SITUATIONS REQUIRE A HEADWALL WITH GRATE:
-24" DIAMETER PIPE ON GREATER THAN 30° SKEW

-30" DIAMETER PIPE ON GREATER THAN 15° SKEW

-PIPE WITH GREATER THAN 30" DIAMETER.

-ELLIPTICAL PIPE GREATER THAN 24" EQUIVALENT DIAMETER
ALL BOLTS AND HARDWARE SHALL BE RUST RESISTANT:

ZINC PLATED, STAINLESS STEEL, OR STEEL THAT HAS BEEN
GALVANIZED IN ACCORDANCE WITH AASHTO M 232.

THE PIPE USED TO CONSTRUCT THE GRATE SHALL BE STEEL,
SCHEDULE 40, CONFORMING TO ASTM A53, AND GALVANIZED IN
ACCORDANCE WITH AASHTO M 111 AFTER FABRICATION.

ANY RAW METAL EXPOSED BY FIELD CUTTING AND/OR DRILLING
SHALL BE TREATED WITH A COLD GALVANIZING COMPOUND.
FASTEN PARALLEL BARS TO HEADWALL WITH %" DIA. x 475"
LENGTH STEEL WEDGE ANCHORS, MINIMUM EMBEDMENT = 2%4"
HOLE SIZE AND DEPTH, TORQUE, & INSTALLATION PROCEDURES
PER RECOMMENDATION OF ANCHOR MANUFACTURE.

CENTER BOLT HOLE SHALL ONLY BE DRILLED IN THE TOP AND
BOTTOM PARALLEL BARS.

FASTEN THE PERPENDICULAR BAR TO THE TOP AND BOTTOM
PARALLEL BARS WITH %" DIA. x 4" LENGTH HEX HEAD BOLTS,
HEX HEAD NUTS, & FLAT WASHERS.

THE BOTTOM PARALLEL BAR IS TO BE PLACED SO THAT IT IS
APPROX. 6" ABOVE THE FLOWLINE OF THE PIPE.

** DIMENSIONS AND CONCRETE QUANTITIES ARE APPROXIMATE AND ARE LISTED FOR INFORMATIONAL PURPOSES ONLY **

DIMENSIONS AND CONCRETE QUANTITIES (FOR PIPE WITH SKEW =0°) (@)
opE 3:1 SLOPE I 4:1 SLOPE I 6:1 SLOPE B e
SIZE . YDS. . YDS. .YDS. | REQUIRED
A B W |coNcreTE| A B W |coNcreTE| A B W | CONCRETE
36" | 3| 97w | 70" 157 4| 12n | 70 1.98 6 | 18-6" | 7-0" 2.80 YES
42" | 3| 14 | 7 183 4| 149 | 7e6n 2.31 6 | 21.9%" | 7-6" 3.7 YES
48" | 3 | 1o | seor 2.07 4 | 16-10" | -0 2.40 6 | 24-10" | 8-0" 333 YES
++ SEE SHEET 1 FOR DIMENSIONS OF HEADWALLS FOR PIPE 30" DIAMETER & LESS ++
BID ITEM AND UNIT TO BID FOR PIPES BETWEEN 15 - 42 INCHES:
SLOPED & MITERED HEADWALL - _ IN EACH SLOPED & MITERED
BID ITEM AND UNIT TO BID FOR PIPES LARGER THAN 42 INCHES: CONCRETE HEADWALL
HEADWALL (SLOPED & MITERED FOR _ INCH PIPE)  EACH NOT TO SCALE (SHEET 2 OF 2)
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