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APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 6

W-THRIE BEAM TRANSITION SECTION

12 GAGE

STANDARD W-BEAM SECTION STANDARD THRIE BEAM SECTION

POST BOLT SLOTS
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DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 7

SOIL PLATE SHORT WOOD BREAKAWAY POST

STEEL PLATE

WOOD BLOCK

1).  ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING.

2).  ALL WOOD SIZES ARE NOMINAL DIMENSIONS.

NOTES :

LONG WOOD BREAKAWAY POST

GALVANIZED STEEL TUBING
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

LC

W-BEAM

ANCHOR PLATE TO W-BEAM CONNECTION DETAIL

DRILL 4 HOLES-

LC
SECTION A-A

ANCHOR PLATE

TIMBER BEARING PLATE

SHORT TIMBER BREAKAWAY POST

NOTES:

SWAGE CONNECTION SLEEVE END PLATE

NAIL (SEE NOTE)

2).  TIGHTEN ASSEMBLY UNTIL CABLE IS TAUGHT.

STEEL POST SLEEVE

POST SLEEVE

POST SLEEVE

TIMBER BEARING PLATE

SECURE BEARING PLATE TO PREVENT ROTATION

WITH TWO 10d GALVANIZED NAILS

END PLATE

A

A

SHORT TIMBER BREAKAWAY POST, AND BENT OVER BEARING PLATE.

1 ).  TO ENSURE THAT THE TIMBER BEARING PLATE REMAINS IN POSITION,

ANCHOR PLATE

WELD END PLATE

TO ANCHOR PLATE

THREE SIDES

 SWAGED CABLE ASSEMBLAGE AND RELATED HARDWARE ASSEMBLY

AND NUTS

DRILL 4 HOLES-

(LOWER BOLT L)

3).  ALL HOLES SHALL BE DRILLED PRIOR TO GALVANIZING.
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 9
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DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

L

FULL THREAD LENGTH

FULL THREAD LENGTH

L

GUARDRAIL BOLT

T

NOTES :

T (MIN.)

NOTE:
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DIMENSION FOR WASHER THICKNESS IS APPROXIMATE BASED ON METAL THICKNESS.

4" (100) THREAD LENGTH
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

HARDWARE

B-13 (2004) 11

NOTE :

HIGH-STRENGTH STRUCTURAL HEX BOLT

HIGH-STRENGTH STRUCTURAL HEX NUT

DIMENSION FOR WASHER THICKNESS IS APPROXIMATE BASE METAL THICKNESS.

VARIES
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

NOTE : FOR USE WITH SWAGED CABLE ASSEMBLAGE.

STEEL WASHER

NOTES : 1. FOR USE WITH SWAGED CABLE ASSEMBLAGE.

2. DIMENSION FOR WASHER THICKNESS IS 

   APPROXIMATE BASE METAL THICKNESS.

VARIES
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 1 1

PAVEMENT

DEPRESSED CURB

TYPE 3

DEPRESSED CURB

TYPE 2

TYPE 1

SPECIFIED PAVING TO BE

PLACED BEFORE CURB

DEPRESSED CURB

INTEGRAL P.C.C. CURB AND GUTTER

INTEGRAL P.C.C. CURB AND GUTTER

INTEGRAL P.C.C. CURB AND GUTTER

INTEGRAL P.C.C. CURB AND GUTTERTYPE 1

P.C.C. CURB

TYPE 2

HOT-MIX, HOT LAID BITUMINOUS

CONCRETE CURB

TYPE 4

PAVEMENT
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P.C.C. CURB, P.C.C. CURB & GUTTER, AND HOT-MIX CURB
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C-1 (2007)

NOTES:

1.  WHEN P.C.C. CURB OR INTEGRAL P.C.C. CURB AND GUTTER IS PLACED ADJACENT TO

  PORTLAND CEMENT CONCRETE PAVEMENT, CONSTRUCT THE JOINT AS PER THE

  LONGITUDINAL JOINT SEALANT DETAIL ON STANDARD P-2, SHEET 3 OF 5. USE APPROVED

  JOINT FILLER TO SEAL.  WORK TO BE PAID UNDER RESPECTIVE CURB AND GUTTER ITEM.

2.  DEPRESS CURB AT ENTRANCES AS DETAILED ON THIS SHEET.

3.  DEPRESS CURB FLUSH WITH PAVEMENT AT CURB RAMPS.  MAXIMUM  SLOPE OF

  CURB AT CURB RAMPS IS 20:1 IN THE DIRECTION OF PEDESTRIAN TRAVEL.  SEE

  STANDARD NO C-2, 1 OF 4. 

4. DEPRESS CURB FLUSH WITH PAVEMENT OR ADJACENT AREA AT NOSE OF ISLANDS,

  TAPERING BACK TO FULL HEIGHT AT A SLOPE OF 12:1.
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8" (200)

2
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DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 22

�" (13) x 2" (50) x 1’-2" (355)

FLAT W/ HASP HOLE & HINGE

�" (13) x 2" (50) x 1’-2" (355)

FLAT W/ HASP HOLE & HINGE

2" (50)

2" (50)

�" (13) x 2�" (64) x 1’ (305) FLAT

W/ HINGE & TWO �" (16)

FIELD DRILLED BOLT HOLES

�" (13) x 2 �" (64) x 1’ (305)

FLAT W/ HINGE & TWO �" (16)

FIELD-DRILLED BOLT HOLES (TYP)

�" (13) x 2" (50) x 1’-2" (355) FLAT

W/�" (10) ROUND HASP & TWO �"

(16) FIELD DRILLED BOLT HOLESAA

PLAN VIEW

SECTION A-A

6" (150)

O.C.

6"

(150)

6"

(150)

SEE NOTE 4

D-3 (2007)

FLARED END SECTION (FES)

NOTES:

SEE NOTE 5

PAD LOCK

SAFETY GRATES

#5 (#16) PLAIN BAR PERIMITER,

CROSSMEMBERS, & STIFFENERS

(TYP)

#5 (#16) PLAIN BAR

(TYP)

PERSONNEL SAFETY

GRATE

1).  PERSONNEL SAFETY GRATES (PSG) SHALL ONLY BE INSTALLED ON THE INLETS OF STORM WATER

  PIPES 12" (300) OR LARGER IN DIAMETER THAT ARE NOT STRAIGHT FROM THE INLET TO THE OPEN

  OUTLET, REGARDLESS OF THE LENGTH.

2).  THE GRATE SHALL BE MADE TO FIT THE OUTSIDE PERIMETER OF THE FLARED END SECTION (FES) 

    – �" (13).

3).  ALL BOLT HOLES ARE TO BE DRILLED IN THE FIELD.

4).  A STIFFENER IS TO BE INSTALLED WHERE TWO OR MORE BARS ARE USED.

5).  BOTTOM BAR SHALL BE 6" (150) ABOVE INVERT OF FES.

6).  ALL HARDWARE ATTACHED TO CONCRETE SHALL BE ATTACHED USING APPROVED TAMPER PROOF

   ANCHORS.

08/01/2007
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DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 11

INLET BOX DETAILS

D-4 (2007)
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11
’-

4
" 
(3

4
5
5
) 

M
A

X
.
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M
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1�" (40)

TYP.

1�" (40)

CLEAR (TYP.)

2�" (65)

CLEAR (TYP.)

3
6
" 
(9

15
)

#4(13) @ 6" (150) TYP.

#4(13) @ 6" (150) TYP.

SEE TABLE (TYP)

0.132 (85)

0.132 (85)

0.132 (85)

0.132 (85)

0.132 (85)

WALL REINFORCEMENT SCHEDULE

INTERIOR WALL
DIMENSION

LESS THAN 4’ (1220)

IN  (mm ) IN  (mm )
2 2 2 2

AREA OF HORIZONTAL

REINFORCEMENT

PER FOOT (mm )

AREA OF VERTICAL

REINFORCEMENT

PER FOOT (mm )
2 2

0.132 (85)

0.198 (128)

0.239 (154)

0.284 (183)

4’ (1220) TO 4.5’ (1370)

4.5’ (1370) TO 5’ (1525)

5’ (1525) TO 5.5’ (1675)

5.5’ (1675) TO 6’ (1830)

0.163 (105)

CAST-IN-PLACE

CONCRETE FLOW

CHANNEL (TYP)

PRECAST OPENING
L W

INLET BOX SCHEDULE

34" (865)

48" (1220)

18" (455)

66" (1675) 48" (1220)

66" (1675)

34" (865) 24" (610)

48" (1220)48" (1220)

66" (1675) 30" (760)

66" (1675)

30" (760)

72" (1830) 48" (1220)

72" (1830)

72" (1830) 24" (610)

72" (1830)

-1" (25)

-1" (25)

+6" (150) 

+6" (150) 

+6" (150) 

+6" (150) 

+6" (150) 

-1" (25)

-1" (25)

-1" (25)

3" (75)

SEE NOTE 6

NOTES:

OPTIONAL PIPE OPENING DETAILSECTION A-A

SECTION B-B TOP VIEW

1 �" (50)

MIN.

S
E

E
 

N
O

T
E

6

S
E

E
 

N
O

T
E

6

1 �" (38)

MIN (TYP)

1 �" (38)

MIN (TYP)

FABRICATION

TOLERANCE

09/18/2007

1).  INLET BOXES SHALL BE PRE-CAST OR CAST-IN-PLACE.

2). PIPES SHALL NOT BE INSTALLED THROUGH ANY CORNER OF THE INLET BOX.

3). RISER SECTIONS MAY BE USED FOR DEEP INLET BOXES.

4). PIPES MAY BE INSTALLED NEAR OR THROUGH JOINTS FOR RISER SECTIONS.

5). WHEN THE COVER ABOVE THE PIPE IS LESS THAN 4" (100) TO THE COVER SLAB

  OR TOP UNIT OPENING, THE PORTION OF BOX WALL ABOVE THE PIPE MAY BE

  REMOVED AS SHOWN IN THE OPTIONAL PIPE OPENING DETAIL.  THE AREA

  ABOVE THE PIPE SHALL THEN BE FORMED AND FILLED WITH HIGH-STRENGTH,

    NON-SHRINK GROUT MIXED WITH COARSE AGGREGATE IN A 1:1 RATIO BY WEIGHT.

6).  CONCRETE FLOW CHANNEL SHALL BE WARPED FOR POSITIVE DRAINAGE.

7).  WHEN INLET BOX IS PRECAST, PIPE OPENING SHALL BE BETWEEN 3" (75) AND

  4" (100) LARGER THAN OUTSIDE DIAMETER OF PIPE AND SHALL NOT ENCROACH ON

  ADJACENT WALL.
1 �" (38)

MIN. (TYP)
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CURBSIDE              WATER FLOW
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DRAINAGE GRATE LABELING EXAMPLE DETAIL

10/12/2007

1).  THE TYPE 2 DRAINAGE INLET GRATE SHALL NOT BE INSTALLED WHERE

   BICYCLE TRAFFIC MAY BE PRESENT.

2).  THE TOP OF ALL DRAINAGE INLET GRATES SHALL BE LABELED "ONLY

   RAIN DOWN THE STORM DRAIN".  ALSO, DRAINAGE INLET GRATES TYPE 1

         AND TYPE 4 SHALL BE LABELED WITH "WATER FLOW" AND AN ARROW

   INDICATING FLOW DIRECTION AS SHOWN IN THE EXAMPLE DETAIL.

3).  THE TYPE 1  DRAINAGE INLET GRATE SHALL BE LABELED WITH "CURBSIDE"

      AS SHOWN ON THE EXAMPLE DETAIL.  ALL LABELING ON THE TYPE 1 SHALL

   BE ON BOTH TOP AND BOTTOM SIDES DUE TO THE TYPE 1  BEING REVERSIBLE.

D-5 (2007)
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TYPE 2 JOINT
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NORMAL GUTTER SLOPE

ISOMETRIC VIEW

NOTE: TOP UNIT IS TO BE CAST-IN-PLACE TO GRADE AS

SPECIFIED ON PLAN SHEETS OR AS DIRECTED BY ENGINEER.

DRAINAGE INLET TOP UNITS

TOP UNIT

INLET TOP UNIT APPLICATIONS

CURB

CURB OPENING DETAIL
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* - SEE OPTIONAL PIPE OPENING DETAIL

   ON STANDARD D-4, SHEET 1 OF 1.

V
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INLET BOX (PRE-CAST)
SEE DETAIL D-4, SHEET
1 OF 1 FOR DETAILS

JOINT SEALANT AS PER SPECIFICATIONS

ONLY BETWEEN 2 PRECAST UNITS

D-6 (2007)

SEE NOTE 6 ON
DETAIL D-4,
SHEET 1 OF 1

BOX MANHOLE ASSEMBLY

PLAN

TYPE 1   JOINT DETAIL TYPE 3  JOINT DETAIL

SECTION A-A SECTION B-B

09/18/2007




