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1. TEMPORARY SURFACE( EITHER GRADE AGGREGATE OR BITUMINOUS CONCRETE) TO BE INSTALLED AND MAINTAINED AT THE TEMPORARY SURFACE( EITHER GRADE AGGREGATE OR BITUMINOUS CONCRETE) TO BE INSTALLED AND MAINTAINED AT THE CONTRACTORS EXPENSE. 2. CONTRACTOR IS RESPONSIBLE FOR TRENCH SUPPORT. CONTRACTOR IS RESPONSIBLE FOR TRENCH SUPPORT. 3. AGGREGATE SUB-BASE SHALL BE CLEANED AND THOROUGHLY COMPACTED PRIOR TO PLACING PERMANENT PAVEMENT AGGREGATE SUB-BASE SHALL BE CLEANED AND THOROUGHLY COMPACTED PRIOR TO PLACING PERMANENT PAVEMENT MATERIAL. 4. TRENCH SUPPORT MATERIAL TO BE REMOVED IN SUCH A MANNER THAT BACKFILL MATERIAL FOR FIRST TWO FEET ABOVE TRENCH SUPPORT MATERIAL TO BE REMOVED IN SUCH A MANNER THAT BACKFILL MATERIAL FOR FIRST TWO FEET ABOVE PIPE WILL BE COMPACTED AGAINST UNDISTURBED EARTH. 5. MINIMUM PAVED QUANTITIES BASED ON : DEPTH 1 1 / 2 " BITUMINOUS CONCRETE SURFACE COURSE (SC) AND 5" MINIMUM PAVED QUANTITIES BASED ON : DEPTH 1 1 / 2 " BITUMINOUS CONCRETE SURFACE COURSE (SC) AND 5" BITUMINOUS CONCRETE BASE COURSE (BE PLACED IN TWO LAYERS) WEIGHT 150 LBS. PER CUBIC FOOT.  6. FOR COMPACTION AND AGGREGATE DETAILS AND TRENCH PAY WIDTHS QUANTITIES SEE STD. PLATES D/4 AND D/5 FOR COMPACTION AND AGGREGATE DETAILS AND TRENCH PAY WIDTHS QUANTITIES SEE STD. PLATES D/4 AND D/5 RESPECTIVELY. 7. AREA TO BE MILLED TO A DEPTH OF 1 1 / 2 " TO ACCOMODATE PLACEMENT OF THE BITUMINOUS CONCRETE SURFACE AREA TO BE MILLED TO A DEPTH OF 1 1 / 2 " TO ACCOMODATE PLACEMENT OF THE BITUMINOUS CONCRETE SURFACE COURSE. 8. SURFACE COURSE PATCH PAVING SHALL EXTEND A MINIMUM DISTANCE OF 1'-0" BEYOND ANY DISTURBED SURFACE SURFACE COURSE PATCH PAVING SHALL EXTEND A MINIMUM DISTANCE OF 1'-0" BEYOND ANY DISTURBED SURFACE PAVEMENT INDEPENDENT OF THE SURFACE COURSE PATCH PAVEMENT MAXIMUM PAY WIDTH. 9. REQUIRED THAT FLOWABLE  FILL BE USED IN TRENCHES IN ROADS CLASSIFIED AS ARTERIAL OR ANY ROAD WHOSE REQUIRED THAT FLOWABLE  FILL BE USED IN TRENCHES IN ROADS CLASSIFIED AS ARTERIAL OR ANY ROAD WHOSE PAVEMENT IS CUT WITHIN FIVE (5) YEARS OF THE ROAD BEING CONSTRUCTED OR RESURFACED SEE PLATE D/6A. 10. UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS PROVIDED 95% COMPACTION IN ROADWAY AREAS AND 92% COMPACTION IN UNLESS OTHERWISE DIRECTED IN SPECIFICATIONS PROVIDED 95% COMPACTION IN ROADWAY AREAS AND 92% COMPACTION IN UNPAVED AREAS. 
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3'-6" C/C MAX
GALV. AFTER WELDING

SECTION C-C
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CROSS SLOPE

1/2" x 6" TIE DEVICES
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FACE OF TROUGH OR
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CONCRETE SHALL BE MIX #6 (4500 PSI)                                      1.

2.

3.

4.

5.

REINFORCEMENT STEEL SHALL MEET THE
REQUIEMENTS OF ASTM A615, GRADE 60.

ANGLE IRON AND SHEAR STUD
CONNECTORS SHALL BE GALVANIZED
AFTER WELDING IN ACCORDANCE WITH
ASTM A 123.

FOR 6" CURB, REFER TO MD 374.55-01,.
 SECTIONS C-C AND D-D.

EROSION PROTECTION TOO BE PAID
FOR SEPARTELY.

NOTES:
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MINIMUM COVER REQUIREMENTS FOR POLYPROPYLENE
PIPE WITH AASHTO H-250, H-25, OR HL-93 LOAD, FT (m)

MAXIMUM COVER REQUIREMENTS
FOR POLYPROPYLENE PIPE

WITH UNIFORM BACKFILL, FT(m)

NOTES:
1. MINIMUM COVER DOES NOT INCLUDE PAVEMENT THICKNESS.
2. MINIMUM COVER DEPTHS ASSUME CLASS III BACKFILL MATERIAL COMPACTED TO 95%
STANDARD PROCTOR DENSITY OR CLASS II BACKFILL MATERIAL COMPACTED TO 90% STANDARD
PROCTOR DENSITY.

MAXIMUM COVER REQUIREMENTS
FOR POLYPROPYLENE PIPE
WITH SPLIT BACKFILL, FT(m)

MINIMUM RECOMMENDED COVER
TO PREVENT FLOTATION
OF THERMOPLASTIC PIPE
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CONCRETE MIX NO. 3 

I 
1 

.....__________BARREL 

OUTSIDE BARREL DIAMETER + 2 FT 

1 FT MIN. 

CONCRETE COLLAR DETAIL 

CONCRETE PROJECllON COLLAR 

CONCRETE CRADL 

CONCRETE PROJECTION COLLA 

TOP OF COMPACTED SUBGRADE 

ELEVATION 

CONSllRUCTION SPECIFICATIONS 

1. CAST 1 FOOT THICK CONCRETE COLLAR TO OUTLET SllRUCTURE WITH FOUR #4 Li-SHAPED REBARS. 

SOURCE: 
1. 2011 MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL, 
2. U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION SERVICE 
3. MARYLAND DEPARTMENT OF ENVIRONMENT WATER MANAGEMENT ADMINISTRATION 

ANNE ARUNDEL 
COUNTY 

DEPARlMENT OF 
PUBLIC WORKS 

8/2020 

APPROVED 

CHIEF ENGINEER 

DESIGN ENGINEER 
DATE: 

STANDARD 
DRAINAGE DETAILS 

CONCRETE 
PROJECTION COLLAR 

DETAIL G-2-9 

REVISED 

D 
107 
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12"-60" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A MANHOLE BOOT
(CORED HOLE OR PRECAST) W/ CORRUGATED PIPE

ADAPTER GASKET
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12"-24" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A MANHOLE BOOT (CORED HOLE OR

PRECAST) W/ PREFABRICATED ADAPTER
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12"-60" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A MANHOLE BOOT (CORED

HOLE OR PRECAST) W/ PREFABRICATED ADAPTER
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12"-60" HDPE OR POLYPROPYLENE PIPE
SOIL-TIGHT GROUTED MANHOLE CONNECTION
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12"-60" POLYPROPYLENE PIPE WATERSTOP
GROUTED MANHOLE CONNECTION

(DUAL WALL)
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30"-60" POLYPROPYLENE PIPE WATERSTOP
GROUTED MANHOLE CONNECTION

(TRIPLE WALL)
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12"-36" DUAL WALL POLYPROPYLENE PIPE
MANHOLE CONNECTION WITH Z-LOK BOOT

OR PROVIDE FOR EQUIVALENT
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12"-24" DUAL WALL POLYPROPYLENE PIPE
WATERTIGHT CONNECTION USING A
PRECAST COMPRESSION GASKET
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30"-60" POLYPROPYLENE PIPE
WATERSTOP MANHOLE CAST-IN-PLACE

CONNECTION (TRIPLE WALL)
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12"-30" POLYPROPYLENE PIPE
WATERSTOP MANHOLE CAST-IN-PLACE

CONNECTION (DUAL WALL)
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POLYPROPYLENE PIPE
TRENCH INSTALLATION DETAIL

NOTES:

1.  ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321, "STANDARD PRACTICE FOR UNDERGROUND 
INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER GRAVITY FLOW APPLICATIONS", LATEST ADDITION, WITH THE
EXCEPTION THAT THE INITIAL BACKFILL MAY EXTEND TO THE CROWN OF THE PIPE.   SOIL CLASSIFICATIONS ARE PER THE LATEST
VERSION OF ASTM D2321. CLASS IVB MATERIALS (MH, CH) AS DEFINED IN PREVIOUS VERSIONS OF ASTM D2321 ARE  NOT  APPROPRIATE
BACKFILL MATERIALS.

2.  MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF NATIVE FINES INTO BACKFILL MATERIAL, WHEN REQUIRED.

3.  FOUNDATION:  WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A DEPTH REQUIRED BY THE
ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION OF
THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE STABILIZED USING A GEOTEXTILE MATERIAL.

4.  BEDDING:  SUITABLE MATERIAL SHALL BE CLASS I, II, III, OR IV. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL
SPECIFICATION TO ENGINEER. COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR THE
APPLICABLE FILL HEIGHTS LISTED.  UNLESS OTHERWISE NOTED BY THE ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm)
FOR 12"-24" (300mm-600mm) DIAMETER PIPE; 6" (150mm) FOR 30"-60" (750mm-1500mm) DIAMETER PIPE.  THE MIDDLE 1/3 BENEATH THE
PIPE INVERT SHALL BE LOOSELY PLACED. PLEASE NOTE, CLASS IV  MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO
PLACE AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

5.  INITIAL BACKFILL:  SUITABLE MATERIAL SHALL BE CLASS I, II, III, OR IV IN THE PIPE ZONE EXTENDING TO THE CROWN OF THE PIPE.  THE
CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL SPECIFICATION TO ENGINEER. MATERIAL SHALL BE INSTALLED AS
REQUIRED IN ASTM D2321, LATEST EDITION.  COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR
THE APPLICABLE FILL HEIGHTS LISTED.  PLEASE NOTE, CLASS IV MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO PLACE
AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

6. MINIMUM COVER: MINIMUM COVER, H, IN NON-TRAFFIC APPLICATIONS (GRASS OR LANDSCAPE AREAS) IS 12" (305mm) FROM THE TOP
OF PIPE TO BELOW PAVEMENT BOX.  ADDITIONAL COVER MAY BE REQUIRED TO PREVENT FLOTATION.  FOR TRAFFIC APPLICATIONS;
CLASS I OR II MATERIAL COMPACTED TO 90% SPD AND CLASS III COMPACTED TO 95% SPD IS REQUIRED. FOR TRAFFIC APPLICATIONS,
MINIMUM COVER, H,  IS 18" (457mm) UP TO 48" (1200mm) DIAMETER PIPE AND 24" (600mm) OF COVER FOR 60" (1500mm) DIAMETER PIPE,
MEASURED FROM TOP OF PIPE TO BOTTOM OF PAVEMENT BOX.

7.  SEE POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR MORE DETAIL ON MINIMUM AND
MAXIMUM COVER HEIGHTS FOR PIPE.

8.  CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

TABLE 1, RECOMMENDED MINIMUM TRENCH WIDTHS

TABLE 2, MINIMUM RECOMMENDED COVER BASED ON
VEHICLE  LOADING CONDITIONS

* VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER

TABLE 3, MAXIMUM COVER FOR ADS HP STORM PIPE, ft

FILL HEIGHT TABLE GENERATED USING AASHTO SECTION 12, LOAD
RESISTANCE FACTOR DESIGN (LRFD) PROCEDURE WITH THE FOLLOWING
ASSUMPTIONS:
NO HYDROSTATIC PRESSURE
UNIT WEIGHT OF SOIL (үs) = 120 PCF
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POLYPROPYLENE PIPE
TRENCH INSTALLATION DETAIL

NOTES:

1.  ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321, "STANDARD PRACTICE FOR UNDERGROUND 
INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER GRAVITY FLOW APPLICATIONS", LATEST ADDITION, WITH THE
EXCEPTION THAT THE INITIAL BACKFILL MAY EXTEND TO THE CROWN OF THE PIPE.   SOIL CLASSIFICATIONS ARE PER THE LATEST
VERSION OF ASTM D2321. CLASS IVB MATERIALS (MH, CH) AS DEFINED IN PREVIOUS VERSIONS OF ASTM D2321 ARE  NOT  APPROPRIATE
BACKFILL MATERIALS.

2.  MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF NATIVE FINES INTO BACKFILL MATERIAL, WHEN REQUIRED.

3.  FOUNDATION:  WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A DEPTH REQUIRED BY THE
ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION OF
THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE STABILIZED USING A GEOTEXTILE MATERIAL.

4.  BEDDING:  SUITABLE MATERIAL SHALL BE CLASS I, II, III, OR IV. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL
SPECIFICATION TO ENGINEER. COMPACTION SHALL BE SPECIFIED BY THE ENGINEER IN ACCORDANCE WITH TABLE 3 FOR THE
APPLICABLE FILL HEIGHTS LISTED.  UNLESS OTHERWISE NOTED BY THE ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm)
FOR 12"-24" (300mm-600mm) DIAMETER PIPE; 6" (150mm) FOR 30"-60" (750mm-1500mm) DIAMETER PIPE.  THE MIDDLE 1/3 BENEATH THE
PIPE INVERT SHALL BE LOOSELY PLACED. PLEASE NOTE, CLASS IV  MATERIAL HAS LIMITED APPLICATION AND CAN BE DIFFICULT TO
PLACE AND COMPACT; USE ONLY WITH THE APPROVAL OF A SOIL EXPERT.

5.  MATERIAL BELOW SPRINGLINE:  CLASS 1 MATERIAL USED BELOW SPRINGLINE MUST BE ADEQUATELY "KNIFED" INTO HAUNCH AND
BETWEEN CORRUGATIONS. UNLESS OTHERWISE NOTED BY THE ENGINEER, CLASS 1 MATERIAL MUST BE COMPACTED IN 6" LIFTS:

6. MINIMUM COVER: MINIMUM COVER, H, IN NON-TRAFFIC APPLICATIONS (GRASS OR LANDSCAPE AREAS) IS 12" (305mm) FROM THE TOP
OF PIPE TO GROUND SURFACE.  ADDITIONAL COVER MAY BE REQUIRED TO PREVENT FLOTATION.  FOR TRAFFIC APPLICATIONS; CLASS I
OR II MATERIAL COMPACTED TO 90% SPD AND CLASS III COMPACTED TO 95% SPD IS REQUIRED. FOR TRAFFIC APPLICATIONS, MINIMUM
COVER, H,  IS 18" (457mm) UP TO 48" (1200mm) DIAMETER PIPE AND 24" (600mm) OF COVER FOR 60" (1500mm) DIAMETER PIPE, MEASURED
FROM TOP OF PIPE TO BOTTOM OF PAVEMENT BOX.

7.  SEE POLYPROPYLENE PIPE MANUFACTURER TECHNICAL NOTES AND RECOMMENDATIONS FOR MINIMUM AND MAXIMUM COVER
HEIGHTS FOR PIPE.

8.  CODES OR PRODUCTS AS SPECIFIED, OR EQUIVALENT.

9. NATIVE BACKFILL:  SELECT NATIVE CLEAN BACKFILL SHALL BE WELL PLACED, MODERATELY COMPACTED (85% SPD) CLASS IV OR
BETTER PER ASTM D2321 WITH NO FOREIGN DEBRIS INCLUDING ROCKS, LARGE CLUMPS OF ORGANIC OR FROZEN MATERIAL.

10. BACKFILL AND COMPACTION LEVELS NOT SHOWN ON TABLE MAY ALSO BE ACCEPTABLE. CONTACT PIPE MANUFACTURER.

TABLE 1, RECOMMENDED MINIMUM TRENCH WIDTHS

TABLE 2, MINIMUM RECOMMENDED COVER BASED ON
VEHICLE  LOADING CONDITIONS

* VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER

TABLE 3, MAXIMUM COVER FOR POLYPROPYLENE PIPE, ft (m)

FILL HEIGHT TABLE GENERATED USING AASHTO SECTION 12, LOAD
RESISTANCE FACTOR DESIGN (LRFD) PROCEDURE WITH THE FOLLOWING
ASSUMPTIONS:
NO HYDROSTATIC PRESSURE
UNIT WEIGHT OF SOIL (үs) = 120 PCF
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