STORM SEWER NOTES
(ISSUE DATE: 04-20-18)
(THESE NOTES ARE CONSIDERED SUPPLEMENTAL TO THE GENERAL CONSTRUCTION NOTES)

STORM SEWER CONSTRUCTION SHALL CONFORM TO THE CITY OF HUNTSVILLE SPECIFICATIONS FOR STORM SEWER
CONSTRUCTION.

ALL STORM SEWER TO BE ASTM C-76, CLASS III REINFORCED CONCRETE PIPE WITH RUBBER GASKETED JOINTS
CONFORMING TO ASTM C443. CLASS IV RCP REQUIRED UNDER PAVEMENT WITH LESS THEN 2' OF COVER.

ALL STORM SEWER INLETS SHALL BE BACKFILLED WITH CEMENT STABILIZED SAND (1.5 SACKS PER TON). ALL
BEDDING SHALL BE CLASS “AA”. ALL STORM SEWERS TO BE INSPECTED BY THE CITY PRIOR TO BACKFILL.

ALL STORM SEWER TRENCHES UNDER PROPOSED AND FUTURE PAVEMENT OR WITHIN THREE-FOOT (3') CLEAR
DISTANCE FROM BACK OF CURB TO BE BACKFILLED WITH CEMENT STABILIZED SAND (1.5 SACKS PER TON) TO A
POINT OF ONE FOOT (1) BELOW PAVEMENT SUBGRADE. THE REMAINING BACKFILL TO BE MADE WITH COMPACTED
SELECT MATERIAL. COST OF BACKFILL AND BEDDING TO BE INCLUDED IN UNIT PRICE PER LINEAR FOOT OF PIPE.

HIGH DENSITY POLYETHYLENE PIPE MAY BE SUBSTITUTED ON PRIVATE PROPERTY AND ON PUBLIC ROW (ON A
CASE-BY-CASE BASIS), APPROVED BY THE CITY ENGINEER, FOR REINFORCED CONCRETE PIPE SUBJECT TO THE
FOLLOWING:

a) FOR PIPES 36” AND SMALLER - CEMENT STABILIZED SAND PLACED BEFORE PIPE IS LAID, TO 7” MIN. BEDDING
DEPTH. FOR SEWERS 42”-60” CEMENT STABILIZED SAND PLACED BEFORE PIPE IS LAID, TO 10” MIN. BEDDING
DEPTH. THE SIDES SHALL BE 12” MIN. FROM EDGE OF TRENCH TO SPRINGLINE.

b) CEMENT STABILIZED SAND SHALL BE THOROUGHLY RODDED, PLACED AND COMPACTED TO 95% STANDARD
PROCTOR DENSITY 1'-0” ABOVE THE TOP OF PIPE, AFTER PIPE IS LAID.

c) PIPE AND FITTINGS: THE TYPES OF PIPE WILL BE INDICATED ON THE DRAWINGS BY THE FOLLOWING
DESCRIPTION CONFORMING TO AASHTO M 252, AASHTO M 294, AND/OR AASHTO MP6-95, LATEST EDITION. PIPE
DESCRIPTION: CPP (CORRUGATED POLYETHYLENE PIPE).

d) TYPE S (THIS PIPE SHALL HAVE A FULL CIRCULAR CROSS-SECTION, WITH AN OUTER CORRUGATED PIPE WALL
AND A SMOOTH INNER LINE).

e) USE OF HDPE IN PUBLIC ROW MUST BE APPROVED BY THE CITY ENGINEER AND MAINTAIN A MINIMUM THREE (3")
FOOT CLEAR DISTANCE FROM THE OUTER EDGE OF THE PIPE AND THE BACK OF CURB.
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PRIVATE DRAINAGE AND DETENTION POND OPERATION AND MAINTENANCE REQUIREMENTS

AS-BUILT REQUIREMENTS

1. PRIOR TO FACILITY OCCUPANCY, THE ENGINEER OF RECORD (EOR) WILL PROVIDE AS-BUILT DRAWINGS CERTIFYING THE POND SYSTEM DESIGN AND THE VALUE
PROVIDED IS IN ACCORDANCE TO THE APPROVED PLANS. THE OWNER OR THEIR DESIGNATED REPRESENTATIVE WILL BE RESPONSIBLE FOR PROVIDING
SIGNAGE IDENTIFYING THE RESPONSIBLE CONTACT AND PHONE NUMBER FOR CONTINUED OPERATION AND MAINTENANCE OF THE POND IN ACCORDANCE
TO THE APPROVED PLANS.

SITE INSPECTIONS AND REPORTING REQUIREMENTS

1. THE OWNER OR THEIR DESIGNATED REPRESENTATIVE WILL BE RESPONSIBLE FOR INSPECTING THE SITE TO ENSURE THAT ALL SYSTEMS ARE MAINTAINED AND
ARE IN GOOD WORKING CONDITION.
ROUTINE INSPECTIONS
1. ROUTINE INSPECTIONS WILL DICTATE MAINTENANCE REQUIREMENTS FOR GENERAL ITEMS AT THE SITE INCLUDING (IF APPLICABLE TO SITE), LOCKS, FENCING,
SIGNAGE, AND ROAD/ACCESS CONDITIONS.
2. DEFECTIVE OR MISSING LOCKS WILL BE REPLACED AND WILL BE KEYED TO MATCH ALL OTHER SITE LOCKS.

3. MISSING OR DAMAGE CHAI N LINK FENCE WILL BE REPAIRED OR REPLACED, AS NEEDED. FENCING REPAIR OR REPLACEMENT WILL BE IN ACCORDANCE WITH
SPECIFICATIONS FROM THE ORIGINAL DESIGN PLANS.

4. DAMAGE OR MISSING SIGNS WILL BE REPLACED WITH A SIMILAR TYPE SIGN.
5. ROADWAY SURFACES WHICH ARE DAMAGED WILL BE REPAIRED IN ACCORDANCE TO THE ORIGINAL PLAN SPECIFICATIONS.

6. SURFACE WATER DITCHES AND DETENTION PONDS WILL BE OBSERVED FOR EROSION OR SEDIMENT BUILD-UP, WHICH COULD RESULT IN OVERTOPPING AND
SEVER EROSION DOWN-SLOPE.

SPECIAL INSPECTIONS AFTER MAJOR HURRICANE OR TORNADO EVENTS

1. SPECIAL UNSCHEDULED INSPECTIONS WILL BE CONDUCTED AS NECESSARY AT THE SITE AFTER MAJOR HURRICANE OR TORNADO EVENTS. EVERY ATTEMPT
WILL BE MADE TO HAVE THESE INSPECTIONS CONDUCTED WITHIN SEVERAL DAYS AFTER THE STORM EVENT TO ENSURE FENCING IS STILL IN PLACE AND
MAJOR DAMAGE TO THE FACILITIES HAS NOT OCCURRED. ANY REPAIR WILL BE CONDUCTED AS SOON AS POSSIBLE.

MONTHLY MAINTENANCE

1. THE MAJORITY OF THE SITE WAS PLANTED WITH A TYPE OF DEFINITIVE GRASS, AS NOTED ON THE PLANS. TYPICALLY, THESE AREAS WILL REQUIRE MOWING
TWICE A MONTH FROM APRIL THROUGH OCTOBER, AND MONTHLY MOWING FROM NOVEMBER THROUGH MARCH.

ANNUAL MAINTENANCE
1. ANNUAL MAINTENANCE OF THE SITE MAY INCLUDE FERTILIZING AND RESEEDING THE SITE, AS NECESSARY.
SURFACE MAINTENANCE

1. INSPECTIONS PERFORMED AS PART OF THE SCHEDULED ROUTINE INSPECTIONS AT THE SITE, WILL DICTATE MAINTENANCE REQUIREMENTS FOR THE SITE. THE
ITEMS TO BE ROUTINELY INSPECTED INCLUDE SURFACE WATER RUNOFF CONTROL, PONDED WATER, PRESENCE OR EROSION OR GULLYING, AND WHETHER OR
NOT THE TOPSOIL AND VEGETATION ARE INTACT.

2. THE SITE WILL BE INSPECTED TO DETERMINE WHETHER IT DRAINS WITHOUT PONDING AND EROSION.

3. TOPSOIL WILL BE INSPECTED FOR EROSION, SETTLEMENT, AND CRACKING. TOPSOIL WILL BE ADDED AS NECESSARY TO MAINTAIN DRAINAGE
CHARACTERISTICS IN ACCORDANCE WITH THE ORIGINAL SPECIFICATIONS.
4. TOPOGRAPHIC SURVEYING OF THE DETENTION POND AND STORM DRAINAGE SYSTEM MAY NEED TO BE PERIODICALLY PERFORMED TO VERIFY FUNCTIONALITY
OF THE SYSTEM.
SURFACE WATER MANAGEMENT SYSTEM MAINTENANCE

1. INSPECTIONS PERFORMED, AS PART OF THE SCHEDULED ROUTINE INSPECTIONS AT THE SITE WILL DICTATE MAINTENANCE REQUIREMENTS FOR THE SURFACE
AFTER MANAGEMENT SYSTEM AT THE SITE. THE ITEMS TO BE ROUTINELY INSPECTED INCLUDE INLETS, CULVERTS, DRAINAGE PIPES, SEDIMENT CONTROLS,
EROSION OF DRAINAGE DITCHES OR BERMS, AND THE CONDITION OF THE DETENTION PONDS.

. INLETS CULVERTS AND PIPES WILL BE VISUALLY INSPECTED TO ENSURE THAT NO OBSTRUCTIONS ARE HINDERING THE PERFORMANCE OF THE SURFACE WATER
DRAINAGE SYSTEM.

. ANY SIGNIFICANT OBSTRUCTIONS FOUND WILL BE REMOVED.

. INLETS ALSO WILL BE VISUALLY INSPECTED TO ENSURE THAT GRATES ARE IN PLACE.

. ANY MISSING OR DAMAGED GRATES WILL BE REPLACED.

. INLETS, CULVERTS, AND PIPES WILL BE VISUALLY INSPECTED FOR LEAKS OR STRUCTURAL DAMAGE.

. ANY DAMAGED ITEMS WILL BE REPAIRED OR REPLACED IN ACCORDANCE TO WITH THE ORIGINAL SPECIFICATIONS.

. AREAS ARE TO BE VISUALLY INSPECTED FOR SEDIMENT BUILD-UP INCLUDES DRAINAGE PIPES, DRAINAGE DITCHES AND THE AREA WITHIN THE POND SITE.

. IF SEDIMENT BUILDUP OCCURS IN THE SURFACE WATER PIPING SYSTEM, THE SEDIMENT WILL BE CLEANED FROM THE PIPES TO MAINTAIN THEIR ORIGINAL
HYDRAULIC CAPACITY.

10. IF SEDIMENT BUILDUP IS OBSTRUCTING THE NORMAL FLOW PATTERN IN THE DRAINAGE DITCHES, THE SEDIMENTS WILL BE REMOVED.
11. SURFACE WATER DITCHES AND DETENTION POND SIDE SLOPES WILL BE VISUALLY INSPECTED FOR EROSION AND GULLYING.

12. IF EROSION OCCURS IN SURFACE WATER DITCHES, TOPSOIL WILL BE ADDED AS NECESSARY TO MAINTAIN DRAINAGE CHARACTERISTICS IN ACCORDANCE TO
THE ORIGINAL PLANS.

13. IF EROSION OCCURS ON THE DETENTION POND SIDE SLOPES, A FILL MATERIAL WILL BE ADDED A NECESSARY TO MAINTAIN THE ORIGINAL GRADE OF THE
SLOPE.

14. THE DETENTION POND WILL BE VISUALLY INSPECTED FOR THE PRESENCE OF LITTER. ANY LITTER WILL BE REMOVED ON A CONTINUAL BASIS.
EQUIPMENT REQUIREMENTS (WHEN APPLICABLE)

1. THE EQUIPMENT MAINTENANCE REQUIREMENTS WILL BE DETERMINED BASED UPON THE MANUFACTURERS RECOMMENDATIONS AND WILL BE INCLUDED ON
THE DESIGN PLANS. AT A MINIMUM, LIFT STATIONS WILL REQUIRE DUPLEX SYSTEMS. THE ENGINEER OF RECORD WILL PROVIDE FOR CITY REVIEW
EQUIPMENT OPERATION AND MAINTENANCE REQUIREMENTS.
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NOTES:
1.

MEETING MINIMUM THICKNESS AND KEY DEPTH REQUIREMENTS.

2.

WET STABLE TRENCH CONDITIONS.

3.
BETWEEN MANHOLES.

ACTUAL SHAPE OF CONCRETE TRENCH DAM CROSS SECTION MAY BE DETERMINED BY CONTRACTOR IN FIELD,
THIS DETAIL SHALL BE USED WITH CEMENT STABILIZED SAND EMBEDMENT, OR OTHER CLASS Il EMBEDMENT, IN

PLACE TRENCH DAMS IN CLASS | EMBEDMENT AT THE MIDPOINT OF LINE SEGMENTS LONGER THAN 100 FEET
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NOTES:

1. WHERE WET SAND IS ENCOUNTERED, REINFORCED CONCRETE PIPE SEWERS SHALL BE CONSTRUCTED
USING APPROVED SPECIAL DESIGN AS SHOWN ON DRAWINGS.
2. MIN TRENCH WIDTH SHALL BE PIPE OD PLUS AN ALLOWANCE "A" FOR THE NOMINAL PIPE SIZE:

NOMINAL PIPE SIZE "A"
18" TO 30" 24"
OVER 30" 36"

3. MAXTRENCH WIDTH SHALL NOT BE GREATER THAN MIN TRENCH WIDTH PLUS 24 INCHES, UNLESS
OTHERWISE NOTED.

4. NOTE DETAIL SD-01 HDPE USE BACKFILL AND BEDDING REQUIREMENTS.
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NOTES:

1.  WHERE MULTIPLE BOX SEWERS ARE USED IN THE SAME TRENCH, MIN OUTSIDE TO OUTSIDE BOX SEWER
SEPARATION SHALL BE 6".
2. THIS DETAIL TO BE USED ONLY WHERE SOIL CONDITIONS ARE SATISFACTORY.
3. SELECT BACKFILL FOR RIGID PAVEMENT, COMPACTED TO 95% DENSITY;
FLEXIBLE BASE MATERIAL FOR ASPHALT PAVEMENT.
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NOTES:

1.  WHERE MULTIPLE BOX SEWERS ARE USED IN THE SAME TRENCH, MIN OUTSIDE TO OUTSIDE BOX SEWER

SEPARATION SHALL BE 6".

2. ALTERNATE TRENCH BOTTOM TREATMENT MAY BE USED AS APPROVED BY THE CITY ENGINEER.
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NOTES:

1.  REINFORCED CONCRETE SLAB TO BE POURED IN DRY TRENCH ONLY.

AN

CONCRETE SLAB TO REACH MIN COMPRESSIVE STRENGTH OF 1,000 PSI BASED ON MIX DESIGN BEFORE BOX IS LAID.
WHERE MULTIPLE BOX SEWERS ARE USED IN THE SAME TRENCH, MIN OUTSIDE TO OUTSIDE BOX SEWER SEPARATION SHALL BE 6".
THIS BEDDING DETAIL TO BE USED FOR ALL LOCATIONS WHERE SOIL CONDITION DO NOT CONFORM TO FOLLOWING REQUIREMENTS:

A. STRATA FROM SPRING LINE (CENTER) TO 3 FT. BELOW THE FLOW LINE OF THE BOX TO CONSIST OF NON-WATERBEARING COHESIVE SOIL.

B. NO WET SAND STRATA TO EXIST IN THE AREA FROM 1 FT. ABOVE THE TOP OF THE BOX TO 3 FT. BELOW THE FLOW LINE.
ALTERNATE TRENCH BOTTOM TREATMENT MAY BE USED AS APPROVED BY THE CITY ENGINEER AND AS PAID FOR IN THE PROPOSAL.
SELECT BACKFILL FOR RIGID PAVEMENT: FLEXIBLE BASE MATERIAL FOR ASPHALT PAVEMENT.
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DRAWN DATE: 11/22/2016 . _ 0 MAM 07/10/2018 10F 1
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APPROVED BY: YSR Huntsville, TX 77320
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2. MANHOLE MAY BE CONSTRUCTED OF PRECAST REINFORCED CONCRETE.

DEPARTMENT OF ENGINEERING &
MAPPING/ENGINEERING
DIVISION

CITY OF
HUNTSVILLE, TEXAS

NAME: TYPE C MH 48"-72"
CATEGORY: STORM DRAINAGE
DRAWN DATE: 11/22/2016
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3" THICK ADJUSTMENT RINGS AS
REQUIRED. 1" MIN. 2’ MAX.

CONE (CONCENTRIC OR ECCENTRIC)

DIMENSIONS AND WEIGHTS
RISER |
I.D. SIZE w B
m | @ | m | AF
48 | 5 | 6 | 868
A e RUBBER GASKETS
al _ 60 | 6 | 8 |1300
g wa
2
ol 2% — =y | f=~—RISER SECTIONS 217 | 8 |en
x| um
ol EZ o 9% | 9 8 | 3090
o=
N _* /J— RUBBER GASKETS
%2 \ D"
alz33= le— BASE SECTION, KNOCKOUTS
a ;8 S Ve AS REQUIRED.
(] < X
=0
Od<g
<T » W— e
ax | ]
33 g
S
\
RUBBER GASKET,

KNOCKOUT AS
REQUIRED BOTTOM

</—L12" CEM. STAB SAND OR
g WRAPPED SHELL BEDDING

-

~—_——— -

SPECIFICATIONS:

CONCRETE: CLASS 1 CONCRETE WITH A DESIGN STRENGTH OF
4500 PSI AT 28 DAYS. RATES FOR H—20 LOADING.

REINFORCEMENT: STRUCTURAL REINFORCEMENT CONFORMING TO ASTM—C-—478.

C.l. CASTINGS: CAST IRON FRAMES AND GRATES ARE MANUFACTURED
OF GREY CAST IRON CONFORMING TO ASTM A48-76
CLASS 35.

PRECAST CONCRETE MANHOLE

NOTES:

1. LIFTING INSERTS AS REQUIRED.

2. ALL JOINTS SHALL BE SEALED WITH APPROVED RUBBER GASKET

3. STRUCTURE TO BE PLACED ON 12" STABILIZED BASE.

4. C.S.S. SHALL BE BROUGHT TO WITHIN 2—FT OF TOP OF MANHOLE.

DEPARTMENT OF ENGINEERING &
MAPP'N%/“E/:“S?(')",‘\IEER'NG l CITY OF HUNTSVILLE STANDARD DETAILS
CITY OF a8 PRECAST CONCRETE MANHOLE
HUNTSVILLE, TEXAS e ““\5\1\\f
NAME: PRECAST CONC. MANHOLE \ REV#| ISSUER DATE APPROVER SHEET
CATEGORY: STORM DRAINAGE
DRAWN DATE: 11/22/2016 . . 0 MAM 07/10/2018 10F 1
DRAWN BY:WLSIII City Service Center
SCALE: N.T.S. 448 State Highway 75 SD_1 2
APPROVED BY: YSR Huntsville, TX 77320
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32" STD FRAME

VARIES

VARIES

PLAN VIEW

32" STD FRAME

EXISTING
& COVER —| [ GRADE
W o | SRR
e R Rt
MIN MIN i
|
g g
— & | HE &
N % > >
#4 @ 12" C_C e Y a Y a 2
EACH WAYé VA ‘Z
E3
o=

SECTION@

NOTES:

1. DETAIL TO BE USED WHERE STORM SEWER SIZE IS 24" DIAMETER OR LESS.
2. FOR PIPE SEWERS GREATER THAN 24", USE TYPE "C" MANHOLE

CITY OF

HUNTSVILLE, TEXAS

ENGINEERING DEPARTMENT

NAME: STSW JUNCTION BOX

CITY OF HUNTSVILLE STANDARD DETAILS

STORM SEWER JUNCTION BOX
FOR MAX 24" DIAMETER PIPE

REV# | ISSUER DATE APPROVER SHEET
CATEGORY: STORM DRAINAGE 0 MAM 07/10/2018 1 OF 1
DRAWN DATE: 11/22/2016 - _
DRAWN BY: WLSIII C|ty Service Center 1 MAM 10/16/2019 RAM
SCALE: N.T.S. 448 State Highway 75 SD-1 3
APPROVED BY: YSR Huntsville, TX 77320



AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
32" STD FRAME & COVER

AutoCAD SHX Text
6"

AutoCAD SHX Text
3" MIN

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
3" MIN

AutoCAD SHX Text
6"

AutoCAD SHX Text
#4 @ 12" C-C  EACH WAY

AutoCAD SHX Text
6"

AutoCAD SHX Text
32" STD FRAME & COVER

AutoCAD SHX Text
3" MIN

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
6" MIN

AutoCAD SHX Text
6"

AutoCAD SHX Text
6" MIN

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
PLAN VIEW

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
3" MIN

AutoCAD SHX Text
6"

AutoCAD SHX Text
6"

AutoCAD SHX Text
SECTION 

AutoCAD SHX Text
A

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
3" MIN

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
3" MIN


VARIES

32" STANDARD MANHOLE FRAME AND
/_COVER SEE DWG NO COT STM-08

STANDARD TYPE "E”
INLET MAY BE USED
AT TOP OF MANHOLE

BRICK OR PRECAST CONCRETE

2'—6" SEE NOTE

VARIES SEE TABLE

"« {S—=}— CONCRETE BOX

2— #6 T&B

ELEVATION
I:} L /g < .

| "]../—6" BEND TYP
.. . . < '

BOX WIDTH OPENING SIZE
48" AND LESS 36"
GREATER THAN 48" 48"

NOTE:

SECTION A—A

FOR SMALLER BOX SEWER WIDTHS,
WHERE IT IS NOT POSSIBLE TO
EXTEND REINFORCING STEEL BEYOND
THE OPENING, REINFORCING STEEL
SHALL BE EXTENDED 3" TO THE EDGE
OF THE WALL.

DEPARTMENT OF ENGINEERING &
MAPPING/ENGINEERING
DIVISION

CITY OF
HUNTSVILLE, TEXAS

NAME: BOX ST SEWER MANHOLE
CATEGORY: STORM DRAINAGE
DRAWN DATE: 11/22/2016

DRAWN BY: WLSIII

SCALE: N.T.S.

APPROVED BY: YSR
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CITY OF HUNTSVILLE STANDARD DETAILS
MANHOLE FOR PROPOSED BOX STORM SEWER
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are based on the pipe culverts mitered as shown in this detail.
Alternate styles of mitered ends will require that appropriate
adjustments be made to the values presented on this standard.
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(Showing Corrugated Metal Pipe Culvert.
Details of Concrete Pipe Culvert are similar.)
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CAST—IN—PLACE CONCRETE

(Showing Concrete Pipe Culvert.
Details of Corrugated Metal Pipe Culvert are similar.
Pipe Runners not shown for clarity)

Pipe Runner

Bottom
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Cross Pipe
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Anchor
Toewall

ISOMETRIC VIEW OF
TYPICAL INSTALLATION

(Showing installation with no skew.)
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TOEWALL DETAILS
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STORM DRAINAGE
SAFETY END TREATMENT
FOR 12" DIA TO 60" DIA PIPE CULVERTS TYPE II-CROSS DRAINAGE

DEPARTMENT OF
ENGINEERING & MAPPING
ENGINEERING DIVISION

City Service Center
448 State Highway 75
Huntsville, TX 77320

CROSS PIPE LENGTHS & PIPE RUNNER LENGTHS (D@
Nominal Pipe Cross Pipe Runner Length
Cu‘\éerf SCu\veffG LF’\peth 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
.D. a ~ en
P K 0" Skew 15" Skew 30" Skew 45" Skew 0" Skew 15" Skew 30" Skew 45" Skew 0" Skew 15" Skew 30" Skew 45" Skew
24" - 7" 3- 5" N/A N/A N/A 5'-10" N/A N/A N/A 8- 1" N/A N/A N/A 12— 9"
277 1'— 8 3 8" N/A N/A 5— 5" 611" N/A N/A 77— 7 9o- 7" N/A N/A [Ir=11” 14-11"
30" 1’—10” 3—11” N/A N/A 6'— 4" 8- 0" N/A N/A 8'— 9" [11'—= 0" N/A N/A 13— 8" 17'- 0"
33" 11" POEPY: 6 o 65— 5 - 3 o_ 17 5_ & 810" 0- o - 5 13- 3 13- 9 15_ 5 19— 2
36 > 1 1 5 6—11" 7_ 3 a_ o 00— 2 o_ & 911" - o 1310 14— o 15_ 3 17- o 3
40" > 4 411" 8_ 6 &8_10" 911" 10— 4 - 7 17— o 13- " 16— 8 17_ o 18- 5 20— 8 P
48" 2'— 7" 5—- 5" 10— 1" 10'— 5" 1M1'- g” N/A 13- 7" 14'— 2" 15'-10" N/A 20'- 9” 21— 6" 24— 2" N/A
54" 3- 0" 5-11" 11— 8" 12— 1" N/A N/A 15— 8" 16— 3" N/A N/A 23'—10" 24'— 8" N/A N/A
60" - 3 -5 |[13- 3 N/A N/A N/A 17— 9" N/A N/A N/A 26'—10” N/A N/A N/A
CONDITIONS WHERE PIPE_RUNNERS STANDARD PIPE SIZES &
PICAL PIPE CULVERT MITERS (5 ARE NOT REQUIRED ) MAX PIPE RUNNER LENGTHS
Side o 15° 30° 45° Morminal Single _Multiple Pipe Pipe Pipe Max Pipe
Slope Skew Skew Skew Skew uiver Pipe Culvert Pipe Culverts Size 0.D. ID. unner
I.D. Length
3:1 3:1 3.106:1 3.464:1 4.243:1 12" thru 217 Skews thru 45° Skews thru 45° 2" STD 2.375" 2.067" N/A
4:1 4:1 4.141:1 4.619:1 5.657:1 24" Skews thru 45° Skews thru 30° 3" STD 3.500” 3.068" 10— 0"
6:1 6:1 6.212:1 6.928:1 8.485:1 27" Skews thru 30° Skews thru 15° 4" STD 4.500" 4.026" 19— 8"
30" Skews thru 15° Skews thru 15° 5" STD 5.563" 5.047" 34'— 2"
33" Skews thru 15° Always required
36" Normal(No Skew) Always required
42" to 60" Always required Always required
ESTIMATED CONCRETE RIPRAP QUANTITIES (CY) ®
Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
Culvert
1.D. 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15" Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
12" 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 Q.7 0.7 0.7 0.8
15" 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 Q.7 0.7 0.8 0.9
18" 0.5 Q0.5 0.6 0.6 0.6 Q.7 0.7 0.8 Q0.8 0.8 0.9 1.0
21" 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2
24" 0.6 0.7 0.7 0.8 0.8 0.8 0.8 1.0 1.0 1.0 1.1 1.3
27" 0.7 0.7 0.8 0.9 0.8 0.9 0.9 1.1 1.1 1.1 1.2 1.4
30" 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.2 1.2 1.2 1.3 1.6
33" 0.8 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7
36" 0.9 0.9 0.9 1.1 1.1 1.1 1.2 1.4 1.4 1.5 1.6 1.8
42" 1.0 1.0 1.1 1.3 1.2 1.3 1.3 1.6 1.6 1.7 1.8 2.1
48" 1.1 1.1 1.2 N/A 1.4 1.4 1.5 N/A 1.9 1.9 2.1 N/A
54" 1.3 1.3 N/A N/A 1.6 1.6 N/A N/A 2.1 2.1 N/A N/A
60" 1.4 N/A N/A N/A 1.7 N/A N/A N/A 2.3 N/A N/A N/A
Size of Pipe Runner shall be as shown in the tables. Cross Pipe
shall be the same size as the Pipe Runner. Cross Pipe Stub Out
and Bottom Anchor Pipe shall be the next smaller size pipe as
shown in the STANDARD PIPE SIZES table.
This standard allows for the placement of only one pipe runner
across each culvert pipe opening. In order to limit the clear
opening to be traversed by an errant vehicle, the following
conditions must be met: SHEET 1 OF 2
For 60" culvert pipes, the skew must not exceed 0. g' Bridge
For 54” culvert pipes, the skew must not exceed 15° Division
For 48” culvert pipes, the skew must not exceed 30-. Immpdemmn Standard
For all culvert pipe sizes 42" and less, the skew must
not exceed 45° SAFETY END TREATMENT
|f _the obo?etcondzjﬁ?ns tcorm?t ‘bteh naet, d‘(he_ desw’gnper sfho;ﬂd consider FDR 18’ DIA TD 60' DIA
using a safety end treatment wi ared wings. For further
information, refer to the TxDOT "Roadway Design Manual”. PIPE CULVERTS
TYPE II ~ CROSS DRAINAGE
Miter = Slope of Mitered Pipe Culvert End
Riprap placed beyond the limits shown will be paid as Concrete
Riprap in accordance with Item 432, "Riprap”. SETP CD
Quantities shown are for one end of one reinforced Concrete Pipe s tocdeed - = uw e
Culvert. For multiple Pipe Culverts or for Corrugated Metal Pipe e tpeaseogn GAT ‘ Rl ‘ JRP ‘ GA
Culverts, quantities will need to be adjusted. Riprap quantities ©TxDOT February 2010 cont [secr| JoB [ HIGHVAY
are for Contractor’s information only. REVISIONS ‘ ‘
1718 Add note for DIST CONTY ‘ SHEET NO.
synthetic fibers. ‘

DATE: 04/21/2020
SCALE: NTS

SHEET 10F 1
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Pipe Runner Length

(See table)
3% 1/2 Cross Pipe Dia

[~— 157/Di& Through Hole

¢ Pipe Runner

€ 3/4” Dia x 12" Cross
Pipe Anchor Bolt w/

9" Hex Nut & Washer

Working
Point

e

o € Cross Pipe

1/2” Dia Hole

OPTION A2

-—C¢€ 1/2” Dia Bolt w/
Nut & 2 Washers

Cross Pipe
Stub Out

= : | £ ‘
= 15/0i6 N= +
T {Through Hole . B
12"
S L g/ ‘
o T
g 1L ad
. TS :
o ‘ € 5/8" Dia
© Through Hole
2 € Stub Out
S ~J . ~
o [T—C Cross Pipe
— —
OPTION A1
CROSS PIPE AND CONNECTIONS DETAILS
4<> —
ﬁ
1/2" Dia Hole @/\
<—€ 5/8” Dia Through
Hole (at upper end
#1/2"| of Pipe) 9”
Pipe Runner Length (See table)
NOTE: The separate Pipe Runner shown is required

when Cross Pipe Connection Option Al is used.

PIPE RUNNER DETAILS

OPTION B1

OPTION B2

BOTTOM ANCHOR PIPE DETAILS ©

€ Pipe Runner

Bottom Anchor Pipe —

Anchor Toewall —

SIDE ELEVATION OF
SAFETY END TREATMENT INSTALLATION

(Showing Pipe Runner with Cross Pipe Connection option A1
and Anchor Pipe option B2 on Corrugated Metal Pipe Culvert.
Concrete Pipe Culvert details are similar. Riprap not shown for clarity)

M”*j/@ 3/4" x 12" Bolt w/

Hex Nut & Washer (Typ)

Limits of
Riprap

=—C Roadway

SA,GW

€ Pipe

o
e

Side Slope @

PLAN OF SKEWED
INSTALLATION

Limits of Riprap (to be
included with S.E.T.

N 2" Min € Cross Pipe (flush for payment
> ‘ with top of Riprap) pay ) @
e - 2 2 _—Tangent to
| _— _ _ ¥ widest portion
Lo [ D P of Pipe Culvert
Bottom Anchor Bottom Anchor B -
Pipe Pipe —— @
Anchor
Bottom Anchor Bottom Anchor Toewall I Riprap
Toewall Toewall -+ ™M
. Anchor o] oz .
» » noy g Pipe Culvert - Pipe Culvert
6 }6 3" Min (CM.P. or Toewall (CM.P. or
197 Clear 147 Concrete) Pipe Runner Concrete)
or Stub Out
Pipe Culvert I.D. Pipe Culvert
OPTION B1 OPTION 82 (Nomino\) T Spo ~ G

BOTTOM ANCHOR TOEWALL DETAILS

SHOWING CROSS PIPE &

(Culvert & Riprap not shown for clarity)

@ Riprap placed beyond the limits shown will be paid as Concrete
Riprap in accordance with Item 432, "Riprap”.

Recommended values of side slope are 3:1, 4:1, & 6:1. All
guantities, calculations, and dimensions shown herein are

based on these recommended values.

is required for vehicle safety.

Slope of 3:1 or flatter

Note that actual slope of Pipe Runner may vary slightly
from Side Slope of Riprap and trimmed Culvert Pipe edge.

Care shall be taken to ensure that Riprap concrete does not
flow into the Cross Pipe so as to permit disassembly of the
bolted connection to allow cleanout access.

@ After installation, the 1/2” hole shall be inspected to ensure

that the lap of the Pipe Runner with the Bottom Anchor Pipe

is adequate.

At fabricator’s option, a heat bend to a smooth 5" radius or a
manufactured elbow (of the same material as the Runner) may be
substituted for the mitered and welded joint in the Bottom

Anchor Pipe.

ANCHOR TOEWALL

SHOWING TYPICAL PIPE
CULVERT & RIPRAP

SECTION A—A

GENERAL NOTES:

Pipe Runners are designed for a traversing load of 1,800 pounds at yield
as recommended by Research Report 280—1, "Safety Treatment of Roadside
Cross—Drainage Structures”, Texas Transportation Institute, March 1981.

The Safety End Treatments shown herein are intended for use in those
installations where out of control vehicles are likely to traverse the
openings approximately perpendicular to the Pipe Runners.

Riprap and all necessary inverts shall be Concrete Riprap conforming to
the requirements of Item 432, "Riprap”.

Synthetic fibers listed on the "Fibers for Concrete” Material Producer
List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise.

Payment for riprap and toewall is included in the Price Bid for each
Safety End Treatment.

Pipe Runners, Cross Pipes, and Anchor Pipes shall conform to the
requirements of ASTM A53 (Type E or S, Grade B), ASTM A500 (Grade B),
or APl 5LX52.

Bolts and nuts shall conform to ASTM A307.

All steel components, except concrete reinforcing, shall be galvanized
after fabrication. Galvanizing damaged during transport or construction
shall be repaired in accordance with the specifications.
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TABLE OF VARIABLE DIMENSIONS
AND QUANTITIES FOR ONE HEADWALL
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Showing dimensions

Quantities shown are for concrete pipe and will
increase slightly for metal pipe installations.

For vehicle safety, curbs shall project no more
than 3" above finished grade. Curb heights
shall be reduced, if necessary, to meet these
requirements. No changes will be made in
quantities and no additional compensation will
be allowed for this work.

@ Provide a 1'=0Q" footing as shown where required
to maintain 4” Min cover for pipes.

@ Quantities shown are for one structure end only
(one headwall).

@ Min Length = 6" B x
Max Length = 12 x H

12 x H—7

12 x L
12xH771ui
12 x L

@ Lengths of wings based on SL:1 Slope along this
line.

3" x
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needed to support I---
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face of wall. 491
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GENERAL NOTES:

Designed according to AASHTO LRFD
Specifications.

Reinforcing steel shall be placed with
the center of the outside layer of bars 2”
from the surface of the concrete.

All reinforcing steel shall be Grade 60.

All concrete shall be Class "C” and shall
have a minimum compressive strength of
3600 psi.

No bridge rails of any type may be mounted
directly to these culvert headwalls.
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TABLE OF VARIABLE DIMENSIONS TABLE OF 4 TABLE OF =
AND QUANT'T'ES FOR ONE HEADWALL @ & Quantities shown are for concrete pipe and will REINFORCING STEEL CONSTANT DIMENSIONS
o Volues for one Pipe aluss to be 6dded - — R increase slightly for metal pipe installations. Bar Size Spa No. ey
g Oi for each oddtl Pipe ™ « For vehv'\c\e safety, curbs shall project no more A # 4 1'-Q" ™ <i G K H g §
< - - 5\ A _ <
SlzE| W X Y L [BemtToone]  anq w [Reinf [Oone | = . . ol be romuced It mecssaary, o mest These 8[43 [1-¢ inll I R wgls
- requirements. No changes will be made in CL | #4 |["-0 T 12 9" 1= 0" 2+ 0 < 4o
- . - ; s - . ; @L, s quantities and no additional compensation will cS # 4 1=0" 15”7 117" 1 07 2’4 37 a 513
12 4—- 97 [3-11/2"p—10 4— @b |06 2'— 022/40[2 . | be dllowed for this work. 5 §3 10" T P L B L ey
12” 2’7 i ?;i” ?:7 g 1/12 2,713" 4’75? Téf' (()]S ?j’?” 0043 N J(F’rovidg to_W';Q"Mfooﬂmg OS{ shown where required 5 #5 ~ 7 21" 11— 2 1= o° 24 97
- '* i} ,* , i - i . i ,; :O O maintain In cover fTor pipes. F 5 = = 24,. 1,7 7,. 1= O,, 3,” O,,
2" | 7= 2 3/4"[4-11/47 - 4 8'— 1 Tef [ 11 3- aB/e5 L ELEVATION @ Quantities shown are for one structure end only G t:f 3 ~ 2 27" |1'= 8" 11- 07 3+ 3 14
247 18- 21/27 4’— 77 [4=10" 6’ —11B4 | 1.4 4= 153 /406 - - - (one headwall). - S — - w|s|=s
27 [9=01/2 = 5= 4 76 WE| 16 7= 662/407 Showing dimensions . ) ) 12 x H—7 SL | # 4 ~ 3 30” 1‘—10” 1’— O" 3‘7 6” 8 <§( <§(
307 [ 9-10 1/27] 5= 3 F-10° g— 22 1.8 5=7D" 09 (B) Min Length = 67 +3" x ( 2xC ) S I N SN A A 2
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N3 1= 6 3/47|5—11 1/ -0 -0 | 2.4 5=1090/27[2 0 _ 1ZxL ] xé # 2 = é jg,, ; ;,, 17 2,, ;,7 2,,
2 13- 2 3/4 6= 71/ 710" T %041 3.0 6~ 808/415 @ hsggths of wings based on SL:1 Slope along this # ~ . 3’* o 1* = 5” - N
18 [i5- 4 3/4" | 7= 31/~ & 13— 2 1783 | 4.0 7= 142/43.0 S ' T 1: 5 - > 2lel-
54" 177= 17 711 1/27p= 47 14— 7 1429 | 4.7 8'478" 25 5 3= 3 1= 3 &L 9
60" 18- 9 (8- 7 1/27— & 16— 0 4Bk | 5.6 9'— ®4/4|9 S ¢ Pipe >3- - 3 7L
66" 20— 57 [9— 3 1/2%p— 47 17— 51580 | 6.5 10— R17/433 or Pipes
727 22— 1 1/47[9-11 3/4F— 4 18'—10 1g%& | 7.5 10— 9398/43.7 \ p
127 6— 2 |o—11/2 F— 3 6— 108 |0.9 27— @4/4[3 Spacing T - n
157 | 7— 2 3/4"|[3—- 51/4p- 0 7— 0 32|11 27-316" 0. \ ff(}; -0 Bors B Y44 qﬂ o
18" | 8- 3 3/4"|3— 9 1/4pF— 97 8— 1 WB | 1.4 348" 0|5 = R ars 3 Zwn
27 | 9- 4 3/4 4= 11/ F— 6 9= 2 NET | 1.7 - 63,/0]7 Bars F ~ 2 4 Tz Bars E Bars Bx 9" Min : = E
247 10— 7 1/2° y—T77T-3F 10— 3271 24 4~ 165/40.8 % | Bars F \ () _ Bars F L B L
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307 [i2= 9 1/2 5= 3 B- 9 12— 4 1728| 2.8 5-88 1.2 Bars C s = A : Bars C o <D
= [ 33" [13=10 3/4” 5- 7" - 6" 13— 5 1530 | 3.2 5~ 493/41.3 % 1 — N ' r w EI O
"3 [14—11 3/47 511 1/4p— 3 14— B35 3.7 5'-1008/21|5 ) § 2 BARS B & B1—-Bx BARS Cs QO T IﬁI_J
427 1777- 1 3/47|6— 7 1/4"%1"= 97 16— 7 148" | 4.6 6 - B%/2]0 T Bars W | (2’=0" long) <Z( = o
48" 20— 0 3/4"|7— 3 1/4F- O 19— 9 1547 6.2 7= ¥76/427 7 ) { = =2
587 22— 3 |[7-111/276- & 21—1626 | 7.5 §218" 3|3 Bors W+ [T ! 8 Bars S L = 0 E
60" 26— 5" [8—- 7 1/2%7/- O 24— 0 18] 8.9 9~ 846/43.9 y [ T [a) :Il X
66" 26— 77 |9— 3 1/2"B— 6~ 26— 871 10.4 10'— 274/4%|5 El T M > < 2
727 28— 9 1/47[9-11 3/4720- 0" 28— 3 193 [12.0 10— $09/45.1 " Bars S o - | 45'» >> DO: = m
12 T— 7 |5-11/2 65— 8 8— 0 156 | 1.2 27— @8/0|3 L et Oy
157 | 8-10 3/4"|3— 5 1/4p— 8 9— 5 & |15 236" 0|5 | N @ w0 j [©)
18" [10— 2 3/47|3— 9 1/4 77— & 101228 | 1.9 352" 06 H- T '-'DJ
27" 11— 6 3/4 |4— 11/ B & 12— 4| 2.5 - 663/40.8 | Bars B B w o
247 13— 0 1/27 =7 P- & 13— 801 2.8 4= 175/4%0 @ 0% 0 E [52)
277 14— 4 1/27 411" 1p- 8” 15— 339 3.4 4 - 687/472 ‘ L ox X
307 5= 8 1/2°| 5= 31— ¢ 16— 94 | 3.9 509" 1|4 == &= ‘ . 1-6 @] 8
—[33 7= 0 3/a[ 5= 7= & T7—1432 | 4.5 5= #HB/4]7 \—Bars V gV gx “~——Bars A (LA, \—Bars B kBors G Bars V |V |y Ai/ o BARS C BARS Ve V %
N [367 [18- 4 3/47[5—11 1/415— & 19— 479 5.2 5—1028/27|9 Toe of ‘ X/2 | (2'—0" ‘OHQ)L S L O
277 21— 0 3/4°[6— 7 1/¥p— 8 22— 1 H87| 6.6 6'— 858/43.5 Slope ‘ "
48" 24— 8 3/4"|7— 3 1/41B- & 26"~ 4 3B 8.9 77— 211 /433 .,
547 27— 5 | 7—11 1/2700- & 29— 2 IA10.8 8'258" 4.1 6 1 w GENERAL NOTES
60" 30— 17 |8— 7 1/292- 8" 32— 0 ®F[12.8 9~ g9V/4%4.3 | oS!
66" | 32-9 |9- 31/20F- 8 3410 1768 [14.9 10— 340/456 PLAN Spgsﬁ}ggfgn‘;?C"’d‘”g to AASHTO LRFD Q-
727 35— 5 1/47| 9711 3/4726"— 8" 37— 8 180 [17.3 10'— 878/49.4 Reinforcing steel shall be placed with Lo o
0 N A 1 I O 7 e oen oF e e o bars 2 552
5 |12 2 3/4|3— 5 1/41p— O 4 1 | 25 2-48" 06 (Roadway Slope) All reinforcing steel shall be Grade 60. 220
18" [14'— 0 3/47|3— 9 1/47)’- ¢ 16— 3 B&® | 3.2 361" 0f8 All concrete shall be Class "C” and shall |-|§J o %
21" 15-10 3/4" | &= 1 1/8F - 0" 8= 4 3% | 3.9 3= 6/8/41 x gg\éeo opsr{ﬂmmum compressive strength of E z3z
24" 17°-10 1/2" 4= 71— 8" 20'- 480 | 4.8 4'— 193/41|4 Conforms to SL:1 slope = 6" No bridge rails of any type may be mounted g % Hj
= [277 [19- 8 1/2° 11" b= O 22— 7 5@ |57 4~ 08 /4T|6 perpendicular to Rdwy Contractor shall ’4_5.1 directly to these culvert headwalls. W % 2
C[30 2= 61/27| 5- 3-¢& 24— 5] 6.6 5320" 2.0 Bars D 1D XI provide bars as Bars W e3¢
33 25— 4 3/47| 5- 7= O 26—10 W2x| 7.7 5= 443/43.3 Bars W gee‘je‘j to support -1 gZu
g ; e &Iy 0 v g o Bars V =V x ar W on inside r . -
36" 25— 2 3/4"|5—11 1/420- 6 29— 1%7]| 8.8 5-1060/273.7 Bore & face of wall. | s Bridge
477 [28—10 3/4°|6— 7 1/495— 6" 33— 2 BA11.3 6— B03/43.5 l.,i Department of T tat) Qﬁ”’s’j’”d
48" 34— 0 3/4"|7— 3 1/428 - Q" 39—~ 7 MBT[155 7~ 274/446 =
. Bars S CONCRETE HEADWALLS
:,
5O fors © WITH FLARED WINGS FOR “\;“;{;‘ﬁ;
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TABLE OF DIMENSIONS & REINFORCING STEEL TABLE OF WINGWALL
(Wings for One Structure End) R[(EIZNFV(I)'RC”\;G WING DIMENSION CALCULATIONS:
_ ~Wings
oi ) Variable %igmﬁzg 3 5 = N S Formulas: (Al values are in Feet)
imensions Reinf i ar 1Z€ O. Pa _ B
einforcing per ft of 5 5 - o Hv = H+ T +C ’70250
wing length £ n o A = (Hw —0.333") (SL)
Maximum Bars J 1 |Bars J 2 (2~Wings) # = —— B = (A) Tangent (30°)
Wingwall | X v z P #4 |~ |1-0 Lw = (A) —=Cosine (30°)
Height v | g @ | g Reinf Conc G #6 4 ~ 5
H N pa N pa For Cast—in—place culverts:
w » » Lb/Ft) [CY/Ft) M | #4 |4 ~
[N L= (M) (9 N ()
2'-6" 2— 5" 1|- 0" 9" 7" #4 1]-0"| #4 1'40" |33.73 | 0.248 # For Precast culverts:
I-0 4-5 1]- 0 9" 7" 44 1|-0"[ #4 140" |37.07 | 0.261 R_1#5 16 o~ Ltw = (N) (2U $) N 19-(0.500")
36 2- 5 1]- 0 9" 7" 44 1|-0"| #4 10" |37.74 | 0.273 v | #4 |~ [1-0 Total Wingwall Area (Two Wings ~ S.F.)=(Hw  0.333% (Lw)
-0 2- 5 1- 0 9" 7> #4 1|-0"| #4 10" | 38.41 |0.285 TABLE OF ESTIMATED
Y6 - 2" 1- 6 14 0" 7" 44 110" [#4 10" |41.75 [0.330 CULVERT TOEWALL ! it of Winawall
O R U A T - Y I w = Height of Wingwa
5, O,, ; 2,, ! 6,, 1, O,, 7,, 4 1 O,, 4 1, O" 45.09 10.945 QUANTITIES SL:1 = Side Slope Ratio (Horizontal:1 Vertical)
5-6" - 2" 1- 6" 140 7" 44 10" [#4 1" [45.75 |0.355 o Tore o oo Lw = Length of Wingwal
6-0" J— 2" 1-6"140 77 #4 107 |#4 10" |46.42 |0.367 T 7S N 6" Ltw = Culvert Toewall Length
7-0" ¥- 8" 1]- " 14 3" 7" 44 110" [#4 11" [52.77 |0.414 3 v} ] — N = Number of Culvert Spans
8,70,, 4,7 2” 2,7 O,, W,ﬁ 6,, 8,, # W*O" #4 10 5 60.19 10.486 Réinf (Lb /Ft) 2.45 See applicable box culvert standard for H, S, T,
9-0" y— 8 - 3 11 9 8 #4 | 67| #4 |6 | 81.49] 0.535 and U values.
— —— 5 ; ; Conc (CY/Ft) 0.037
10-0" §- 2" 2[- 687 2+ 0 8" #5 67 #4 6 97.25] 0.584
11'-0" §— 8" 2]- 97 2'4 3" 8" #6 6" #5 6” 133.65] 0.634
12'-0" §'— 2" 3— 0" 2'+ 6" 9" #7 6" #5 6" |162.29| 0.721
13-0" §'— 8" 3[— 3" 2'+ 9" 1" #7 6" | #5 6”7 178.80 | 0.856
14'=0" 7= 2" 3[- 6” 3+ 0" 1'=|0" #8 68"| #5 6” R16.78 | 0.959
15°—0" 77— 8" 4— 0" 3+ 0" 1'—|1" #9 6" | #6 6" 083.06 | 1.068
16'—0" 8§'— 2" 4/— 6" 3+ 0" 1'—|3" #9 6" #6 6" p97.02 | 1.234
Finished Grade
@ e y (Roadway Slope) 6Q°
- | N
Oy M= M @ T ﬂ
- I U 4‘_; U U ‘_?
— ot - o =
S = T s s BARS R
R : UH ‘ See C
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CORNER DETAILS

SECTION A-A

(Culvert and Culvert Toewall

reinforcing not shown for clarity.)

SECTION B-B ®

©
®
®

®
®

Extend Bars P 3'—0” minimum into bottom slab of
Box Culvert.

Adjust to fit as necessary to maintain 1 1/4” clear
cover and 4" minimum between bars.

Quantities shown are based on an average wing height
for two wings (one structure end). To determine total
quantities for two wings multiply the tabulated values
by Lw.

2:1, 3:1, 41, & 6:1.

When shown elsewhere on the plans, a 5” deep concrete
riprap shall be constructed. Payment for riprap shall
be as required by ltem 432, "Riprap”. Unless otherwise
shown on the plans or directed by the Engineer, the
riprap shall have a 6” wide by 1'—6" deep reinforced
concrete toewall along all edges adjacent to natural
ground; the toewall shall be reinforced by extending
typical riprap reinforcing into the toewall; construction
joints or grooved joints, oriented in the direction of
flow, shall extend across the full distance of the

riprap, at intervals of approximately 20°. When such
riprap is provided, the culvert toewall shown in

SECTION B—B will not be required.

At Contractor’s option, Culvert Toewall may be ended
flush with Wingwall Toewall. Adjust reinforcing
from that shown as necessary.

Recommended values of Slope are:

0” min to 5'—0" max. Estimated curb heights are shown
elsewhere in the plans. For structures with pedestrian
rail, bicycle rail or curbs taller than 1°=0", refer to

ECD standard. For structures with T6 bridge rail, refer
to T6—CM standard. For structures with traffic rail,
other than T6, refer to RAC standard.

For vehicle safety, curb heights and wall heights

shall be reduced, if necessary, to provide a maximum
3" projection above finished grade. No changes will
be made in quantities and no additional compensation
will be allowed for this work.

GENERAL NOTES:

Designed according to AASHTO LRFD Specifications.

All reinforcing steel shall be Grade 60.

Synthetic fibers listed on the "Fibers for Concrete
Material Producer List (MPL) may be used in lieu of
steel reinforcing in riprap concrete unless noted
otherwise.

All concrete shall be Class "C” and shall have a
minimum compressive strength of 3600 psi.

All reinforcing bars shall be adjusted to provide
a minimum of 1 1/4” clear cover.

When structure is founded on solid rock, depth of
toewalls for culverts and wingwalls may be reduced
or eliminated as directed by the Engineer.

See BCS sheet for additional dimensions and
information.

The quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
for Contractor’s information only.
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(Wings for One Structure End) REINFORCING <
_ (2~Wings) WING DIMENSION CALCULATIONS: g
] . Variable Estimated i i 2-0" @ Extend Bars P 3'—0" minimum into bottom slab of
Dimensions Reinforcing Q:S”ftt‘t‘efs Bar [Size o. Spa Formulas: (All values are in Feet) 3\0” Box Culvert.
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Maximum Bars J 1 | Bars J 2 (2<Wings) DS | #5 ~ 170" A = (Hw — 0.333) (SL) cover and 4" minimum between bars. w B
V;/—\(mgv;ﬁ\\ w X Y 7 - E #4 ~ 1’=0" B = (A) [Tangent (O 71-5)] BARS DS @ Quantities shown are based on an average wing height =l a
?—‘1?« ® | Spa g Spa Reinf Conc F #4 - —o" Lw = (A) +[Cosine (0 —i%7] (Short Wi for w{q wings (one gtructure .end). To determine total g S g
» n Lb/Ft) (CY/Ft) G #6 4 ~ For Cast—in—place culverts: ort. Wing) g;ostét‘is(;OlL;vgo vings multiply fthe tabulated volues °l°
2-6 7-5 1- O 9 7" #4 1|-0"| #4 140" |33.75 | 0.248 M| #4 |4 o~ Ltw = [(N) (S) N 1H(U)]  (Cosine 0) - 20 @ r ded val i C o1 31 4 .
O P e > 7o 4 710 57 07 0261 = 42 = 0 For Precast culverts: o ecommended values of Slope are: 1, 301, &1, & 6.
36" 29— 5 1- 0" 9" 7" 44 1|07 g4 10" [37.74 [0.273 RS | #5 |3 ~ Lew = [(N) (2u #) (N 1)7(0.500)] (Cosirie 0) - "sie“ ) \r/\(greonp T b cometracrad. Pment tor tiorer o€
= - - — RL | 45 = ; ngs ~ SF.) = n _be constructed  Payment for riprop sha
4-0" p- 5 1-0 [ 9 77 44 1|-0" #4 10" [38.41 [0.285 § #4 3 = Total Wingwall Area (Two Vg‘oﬂ%i T S-F-)O B3 (e A) + \ 15 be as required by Item 432, “Riprap”. Unless otherwise Gils|=s
4-6 — 2" 1= 8 14 o 7" 44 110" [#4 1" [41.75 |0.330 # ~ - - w : w shown on the plans or directed by the Engineer, the 5)) g1 <
5_0" - 2 11— & 14 o 7 uh 10" |4 70" |45.09 [0.343 TABLE OF ESTIMATED BARS DL riprap tShOtH have a 6" wide by 1'—6" deep reinforced 1) =(=
5=6" ¥— 2" \|- 6" 14 0" |7 44 1}-0"|44 10" [45.75 [0.355 CULVERT TOEWALL Hw = Height of Wingwall (Long Wing) Ground: the teewall Shal be eimfored by extending
6’70" = 2” 1= 6” 1’7 O" 77 #4 1107 [#4 10 46.42 |0.367 QUANTITIES SL:1 = Side Slope Ratio (Horizontom Vertical) 2'_0” typical riprap reinforcing into the toewall; construction
7-0 — 8 - 9" 14 3 7" 44 10" [#4 170" |52.77 |o.414 - A = Length of Short Wingwall [ — joints or grooved joints, oriented in the direction of
8_0" ¥— 2 d— o 11 6" 8" #5 11-0"| #4 740" [60.19 |0.486 Bar [Size o. Spa ﬂv = ée‘ngt: LT)f LorthWTngt\;:QH flow, shall extend across the full distance of the >
= e e T - - — L H4 ~ 1-6" w = Culvert Toewall Leng R riprap, at intervals of approximately 20. When such wlo| -
18’—(?" :', 2 22 63 ; g 2 #g 2 #jr 2 27725; %55254 a 7 ] — g = gu‘mb?rsif Culvert Spans ? riprap is provided, the culvert toewall shown in o
o ;’7 A = ::6 = ;#5 o .65 0.634 Reinf (Lb/FU) 575 = Culver ew o @ SECTION B—B’W\H not be required.
—0_3 _ _Z _ _ " _ . . Conc (CY /Pt 0.037 See applicable b lvert standard for H. S. T At Contractor's option, Culvert Toewall may be ended
1270” 6,7 2’ 3— 0" 2'+ 6 9" #7 6" #5 6” [162.29| 0.721 (CY/FY) and U vZFues. € box culvert standarg tor H, 5, 1, flush with Wingwall Toewall. Adjust reinforcing from
13-0" - 8" 3]- 3 21 9 T 47 | e#5 |6 78.80 | 0.856 BARS RS that shown as necessary.
14v70” 7:7 2 3— 6" 3+ 0" 1'-|0" #8 6" | #5 67 p16.78 | 0.959 (Short Wing) @ Applicable values of of Skew are: 15°, 30° and 45" %)
15'70” - 8” 4= O’v 3'77 O" Wi 1" #9 6" #6 6" P83.06 | 1.068 2'_Q Typical wingwall angle for all skews. (O]
16-0 §— 2 4—-6 31+ 0 1-[3" #9 6| #6 6" p97.02] 1.234 " mil " i : =z
’e—" @ 0" min to 5 =0" max. Estimated curb heights are shown =
elsewhere in the plans. For structures with pedestrian ;
Finished Grade rail, bicycle rail or curbs taller than 1’=0", refer to
(Roadway Slope) ECD standard. For structures with T6 bridge rail, refer o n
@ - % . to T6—CM standard. For structures with traffic rail, % =
Sl )2 3 other than T6, refer to RAC standard. e
] For vehicle safety, curb heights and wall heights 5 o
9 9 >
D w— 7\ See Corner shall be reduced, if necessary, to provide a maximum w L=
— P < Details BARS RL 3” projection above finished grade. No changes will Q D
R (L Wing) be made in quantities and no additional compensation < = O
Conforms to Slope ong Wing will be allowed for this work. Z § <
perpendicular to Rdwy @ — é %)) @]
m
S | s e — (@] -
D | z A — 10
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) | 0 O w
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. i | ~% SL12 E O
: 7 7 e I ‘ Length of Wings I I GENERAL NOTES: T
; Ja e} ' based on SL:1 Y+ 4" -3 Designed according to AASHTO LRFD Specifications. [hd
‘ / ] EL Toe of : slope along Ty All reinforcing steel shall be Grade 60. @)
y | this line. Synthetic fibers listed on the "Fibers for Concrete”
\\F J Slope ‘ BARS J1 BARS V Material Producer List (MPL) may be used in lieu of %
E P M : ‘ We 4 steel reinforcing in riprap concrete unless noted O
= = ,/= A therwise
==/= 2'-0 ’.s—e-‘ ° : o
INSIDE ELEVA'I'ION r‘—h‘ All concrete shall be Class "C” and shall have a
X JJ v L m'\m’mum compressive strength of_ 3600 psi.
(Showing reinforcing.  Culvert and Culvert ‘FK = s All reinforcing bors shall be adjusted to provide
Toewall reinforcing not shown for clarity. w8 5 QL Ten sbucture e foundsd on solid rack, depth of
, depth o
w o PLAN i + toewalls for culverts and wingwalls may be reduced ]
p—— o or eliminated as directed by the Engineer. 4 z
» . . - N g o)
X 8", Y (Showing dimensions and 30° Skew.) See BCS sheet for additional dimensions and w2 n
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