
THE STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

STANDARD CONSTRUCTION DETAILS

L
IBERTY AND INDEPENDENCE

DESIGN VALUES ARE PRESENTED IN THIS DOCUMENT IN BOTH METRIC AND U.S. CUSTOMARY UNITS AND WERE

DEVELOPED INDEPENDENTLY WITHIN EACH SYSTEM.  THE RELATIONSHIP BETWEEN THE METRIC AND U.S. CUSTOMARY

VALUES IS NEITHER AN EXACT (SOFT) CONVERSION NOR A COMPLETELY RATIONALIZED (HARD) CONVERSION.  THE

METRIC VALUES ARE THOSE THAT WOULD HAVE BEEN USED HAD THIS DOCUMENT BEEN PRESENTED EXCLUSIVELY

IN METRIC UNITS; THE U.S. CUSTOMARY VALUES ARE THOSE THAT WOULD HAVE BEEN USED IF THIS DOCUMENT

HAD BEEN PRESENTED EXCLUSIVELY IN U.S. CUSTOMARY UNITS.  THEREFORE, THE USER IS ADVISED TO WORK

COMPLETELY IN ONE SYSTEM AND NOT ATTEMPT TO CONVERT DIRECTLY BETWEEN THE TWO.
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DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 61

SHOULDER

EDGE OF TRAVEL LANE

EDGE OF SHOULDER

SHOULDER

EDGE OF TRAVEL LANE

EDGE OF SHOULDER

EDGE OF TRAVEL LANE

EDGE OF TRAVEL LANE

SOLID OBSTRUCTION

OR APPROPRIATE END TREATMENT

TYPE 2 GUARDRAIL PLACEMENT

OR APPROPRIATE END TREATMENT

SOLID OBSTRUCTION

TYPE 2 GUARDRAIL

TYPE 3 GUARDRAIL

TYPE 3 GUARDRAIL

PLACEMENT OR

APPROPRIATE END

TREATMENT (TYP.)

M
E

D
IA

N
 W

ID
T

H

TYPICAL GUARDRAIL TREATMENT

TYPE 1   GUARDRAIL PLACEMENT

TYPE 1   GUARDRAIL

TYPE 1   GUARDRAIL PLACEMENT TYPE 1   GUARDRAIL PLACEMENT

TYPICAL GUARDRAIL TREATMENT

NOTES :

2).   PLACE GUARDRAIL REFLECTOR EVERY FIFTH POST.

SEE NOTE #1

SEE NOTE #1

SEE NOTE #1

TYPICAL GUARDRAIL TREATMENT WHEN A MINIMUM OF 

1).  THE DISTANCE FROM THE EDGE OF THE TRAVEL

   LANE OR SHOULDER TO THE FACE OF GUARDRAIL

   SHOULD BE MAXIMIZED.  THIS AREA SHALL BE

   GRADED 10: 1   OR FLATTER.

25’ (7620) MIN. 25’ (7620) MIN.

- POST SPACING 6’-3" (1905) - POST SPACING 6’-3" (1905)

POST SPACING 6’-3" (1905)

REQUIRED CLEARANCE,

4’ (1200) MINIMUM

WHEN THE REQUIRED 4’ (1200) CLEARANCE TO OBSTRUCTION IS AVAILABLE

2’ (600) MINIMUM

WHEN 2’ (600) TO 4’ (1200) OF CLEARANCE TO OBSTRUCTION IS AVAILABLE

4’ (1200) MINIMUM

4’ (1200) MINIMUM

10’ (3000) IS AVAILABLE FOR MEDIAN

6’-3"

(1905)

1
0

’ 
(3

0
0

0
) 

M
IN

IM
U

M

þÿ�P�O�S�T� �S�P�A�C�I�N�G� 

GUARDRAIL FLARE RATE

EDGE OF TRAVEL LANE

FLARE RATES

15:1

14:1

11:1

9:1

7:1

FLARE RATE

12:1

10:1

70 MPH (110 km/h)

60 MPH (100 km/h)

55 MPH (90 km/h)

50 MPH (80 km/h)

45 MPH (70 km/h)

40 MPH (60 km/h)

30 MPH (50 km/h)

DESIGN SPEED

GUARDRAIL APPLICATIONS

B-1 (2004)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

TYPE 1 OR 3

TYPE 2

GROUND LINE

GROUND LINE

SPLICE DETAIL
6

TYPICAL
7

7 7 7 4

4 7 4

1

1

1

41

4

6’-3" (1905)6’-3" (1905)

6
’ 
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3
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)

þÿ�1�2���"� �(�3�2�

þÿ�4 ��"� 2" (52) þÿ�4 ��"� 2" (52)

þÿ�3�’�-�1���"� þÿ�3�’�-�1���"� þÿ�3�’�-�1���"� þÿ�3�’�-�1���"�
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GUARDRAIL APPLICATIONS

B-1 (2004) 2 6

OVERLAP W-BEAMS IN DIRECTION OF TRAVEL.NOTE :





DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

A

A

SECTION A-A

4:1  DESIRABLE SLOPE

3:1  MAX SLOPE

10:1  MAX. SLOPESHOULDER

NOTES:
BEGINNING POST

OFFSET TO BARRIER

(SEE NOTE 1)

NORMAL W BEAM

GUARDRAIL

PLAN VIEW

IMPACT HEAD

TAPER GRADING15:1

2’ (600)

1

25

DIRECTION OF TRAFFIC

OFFSET TO

BARRIER

( SEE NOTE 1)

4’

(1200)

2’

(600)

10:1 OR FLATTER

TAPER MAINTENANCE

PAVEMENT 10:1

10:1 OR FLATTER

HINGE POINT

LENGTH OF NEED

GUARDRAIL APPLICATIONS

B-1 (2007) 4 6

08/01/2007

1.  FLARE THE END TREATMENT AT 25:1 BEGINNING 50’ (15 m) FROM THE END OF THE IMPACT

  HEAD, UNLESS THE CONSTRUCTION PLANS OR SPECIFICATIONS SPECIFY A SMALLER FLARE.

2.  THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED FOR THIS TYPE OF

  ATTENUATOR.

3.  THE GUARDRAIL END TREATMENT ATTENUATOR SHALL BE INSTALLED AS PER THE

  MANUFACTURER’S AND THE DEPARTMENT OF TRANSPORTATION’S SPECIFICATIONS.

4.  IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2" (50) WITHIN THE

  LIMITS  OF THE END TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER GRADING.

75’ (22.86m)

GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 1

3
’-

3
" 
(1
0
0
0
)

M
IN

3
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3
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M
IN

3’-3" (1000)

MIN

DEPRESS CURB 

T
A

P
E
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W
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T
H

EDGE OF PAVEMENT

50’ (15m) LIMIT OF PAYMENT

50’ (15m) MIN



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

A

A

ENDING POST

TAPER GRADING15:1

SECTION A-A

POST 4:1  DESIRABLE SLOPE

3:1  MAX SLOPE

10:1  MAX. SLOPESHOULDER

PLAN VIEW

GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 2

4
’ 
(1
2
0
0
)

F
L

A
R

E

DIRECTION OF TRAFFIC

OFFSET TO

GUARDRAIL

NORMAL W BEAM

GUARDRAIL

OFFSET TO GUARDRAIL

+ FLARE

4:1

2’ (600)

10:1 OR FLATTER

HINGE POINT

4
’

(1
2
0
0
)

BEGINNING

POST

2’ (600) 10:1 OR FLATTER

LENGTH OF NEED

DIMENSION PER MANUFACTURER’S SPECIFICATIONS

NOTES:

50’ (15 m) LIMIT OF PAYMENT

GUARDRAIL APPLICATIONS

B-1 (2007) 5 6

08/01/2007

1.  FLARE SHALL BE 4’ (1200) UNLESS THE CONSTRUCTION PLANS OR 

  SPECIFICATIONS SPECIFY A SMALLER FLARE.  FLARE MAY BE PARABOLIC

  OR STRAIGHT BASED ON MANUFACTURE’S SPECIFICATIONS.

2.  THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED

  FOR THIS TYPE OF ATTENUATOR.  THE GUARDRAIL END TREATMENT

  ATTENUATOR SHALL BE INSTALLED AS PER THE MANUFACTURER’S AND

  THE DEPARTMENT OF TRANSPORTATION’S SPECIFICATIONS.

3.  IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2" (50)

    WITHIN THE LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH

   OF THE TAPER GRADING.

3’-3"

(1000)

MIN

3’-3" (1000)

MIN

EDGE OF PAVEMENT

DEPRESSED CURB

MAINTENANCE PAVING

TAPER 10:1

T
A

P
E

R
 

W
ID

T
H

105’ (32m)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

DIRECTION OF TRAFFIC

DIRECTION OF TRAFFIC

SHOULDER

SHOULDER

MEDIAN DITCH

10’ (3000) MIN TRANSITION GRADING

SHOWN ON PLANS

(IF REQUIRED)

M
E

D
IA

N
 

G
R

A
D
IN

G

10
’ 
(3

0
0
0
) 

M
IN

SHOULDER SHOULDER

VARIES
1’ (300 mm) OFFSET

FROM FLOW LINE

POST
NOTES:

NORMAL DOUBLE FACE W-BEAM BARRIER

OR TRANSITION TO CONCRETE BARRIER

10:1 OR FLATTER

SLOPE

PLAN VIEW

GRADING FOR  END TREATMENT ATTENUATOR, TYPE 3

10:1 OR FLATTER
(SEE NOTE 2)

10:1 OR FLATTER

(SEE NOTE 2)

10:1 OR FLATTER

SLOPE

BEGINNING OF TRANSITION

50’ (15 m) LIMIT OF PAYMENT

GUARDRAIL APPLICATIONS

B-1 (2007) 6 6

06/06/2007

1.  THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED FOR THIS

  TYPE OF ATTENUATOR.

2.  6:1 OR FLATTER GRADING IS ALLOWABLE WHEN THE BARRIER IS LOCATED 12’

    (3650 mm) OR MORE FROM THE OUTSIDE EDGE OF THE SHOULDER.

3.  THIS END TREATMENT CAN ALSO BE USED IN RAMP GORES OR OTHER AREAS

  WHERE 2 RAILS OF W-BEAM COME TOGETHER AND TERMINATE WITH ONE END

  TREATMENT.

4.  WHEN OPPOSING ROADWAYS HAVE EQUAL ELEVATIONS THE TRAFFIC BARRIER

  SYSTEM SHOULD BE PLACED ON THE OPPOSITE SIDE OF THE DITCH LINE FROM

  APPROACHING TRAFFIC.

5.  THE GUARDRAIL END TREATMENT ATTENUATOR SHALL BE INSTALLED AS PER

  THE MANUFACTURER’S AND THE DEPARTMENT OF TRANSPORTATION’S SPECIFICATIONS.

6.  IF CURB IS PRESENT, DEPRESS THE CURB TO A MAXIMUM HEIGHT OF 2" (50) WITHIN

  THE LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER

  GRADING.

A 

A

SECTION A-A



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 11

GROUND LINE

ELEVATION

PLAN

DIRECTION OF TRAVEL

END TREATMENT

44

TWO SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER

TYPE 1  GUARDRAIL OR APPROPRIATE

1
*

TYPE 1  GUARDRAIL OR APPROPRIATE

END TREATMENT

NOTES :

*

17 7 774

6’-3" (1905) 12’-6" (3810)6’-3" (1905) 6’-3" (1905) 6’-3" (1905) 6’-3" (1905) 6’-3" (1905)

SINCE NO POST OR OFFSET BLOCK IS PRESENT AT THIS LOCATION,

þÿ  �"� �(�1�6�)� �G�U�A�R�D�R�A�I�L� �B�O�L�T� �(�L�=�

2’ (600) MIN.

TO CULVERT (TYP.)

7 77

þÿ�1�)�.� � �A�L�L� �W�-�B�E�A�M�S� �A�R�E� �1�

BEAM 1

(NESTED W-BEAM) BEAM 2

(NESTED W-BEAM)

þÿ�2�6�’�-���"� �(�7�9�4�0�)� �

2).  PLACE GUARDRAIL REFLECTOR EVERY FIFTH POST.

GUARDRAIL OVER CULVERTS, TYPE 1

B-2 (2004)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 11

PLAN

TYPE 1  GUARDRAIL OR

APPROPRIATE END TREATMENT

TYPE 1  GUARDRAIL OR

GROUND LINE

ELEVATION

DIRECTION OF TRAVEL

APPROPRIATE END

TREATMENT

1

*

*

NOTES :

6’-3" (1905) 18’-9" (5715)6’-3" (1905) 6’-3" (1905) 6’-3" (1905)6’-3" (1905)6’-3" (1905)6’-3" (1905)

2’ (600) MIN.

TO CULVERT (TYP.)

SINCE NO POST OR OFFSET BLOCK IS PRESENT AT THIS LOCATION,

þÿ  �"� �(�1�6�)� �G�U�A�R�D�R�A�I�L� �B�O�L�T� �(�L�=�

7 7 7 7 74 4 4 4 7

BEAM 1

(NESTED W-BEAM) BEAM 2

(NESTED W-BEAM) BEAM 3

(NESTED W-BEAM)

THREE SECTIONS OF W-BEAM, ONE NESTED INSIDE THE OTHER

þÿ�3�8�’�-�6���"� �(�1�1�7�5�0�)�

þÿ�1�)�.� � �A�L�L� �W�-�B�E�A�M�S� �A�R�E� �1�

2).  PLACE GUARDRAIL REFLECTOR EVERY FIFTH POST.

GUARDRAIL OVER CULVERTS, TYPE 2

B-3 (2004)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

08/14/2006

SHT.                                         OFSTANDARD NO. 11

L  x  W

W

L

MAIN HIGHWAY

2:1 MAX.

 

A
P

P
R

O
A

C
H
 

R
O

A
D

W
A

Y

O
R
 

D
R
IV

E
W

A
Y

 
S
P
A
C

IN
G

MIN.  REQUIRED AREA FREE

  OF FIXED OBJECTS

AREA BEHIND GUARDRAIL TO BE 

MAINTAINED FREE OF FIXED OBJECTS

OR OTHER HAZARDS.

TYPE 1 GUARDRAIL PLACEMENT

OR APPROPRIATE END TREATMENT

OR GUARDRAIL TO BARRIER CONNECTION

RADIUS

R

R

1

SLOPE = 15:1 OR FLATTER

L
IM
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O
F 

PA
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EN

T
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N
G

W
O
O
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B
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S

LONG WOOD

BREAKAWAY POST

8

A

A

 

 

 

8’-6" (2600)

17’-0" (5200)

25’-6" (7800)

4’ (1200)

6’-3" (1905)

6
’-
3
" 
(19

0
5
)

25’ x 15’

(7600 x 4500)

35’-0" (10700)

4’ (1200) ROUNDING

30’ x 15’

(9144 x 4500)

40’ x 20’

(1200 x 6000)

50’ x 20’

(15200 x 6000)

CURVED GUARDRAIL SECTION

B-4 (2007)

SECTION A-APLAN

NOTES:

6’-3" (1905) 5’-6" (1676)

�" (19) CABLE

1’ (300)
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ENTRANCE SPECIAL END ANCHORAGE

8" (200) x 8" (200) POST

& OFFSET BLOCK

SEE ANCHOR PLATE DETAIL,

SHEET B-13, 8 OF 13

2’-6" (762) x 2’-6" (762) x 2’-6" (762)

CONCRETE ANCHOR

SECURE CABLE LOOP

WITH 5 CABLE CLIPS

1�"  (32) x 7’-3" (2210)

GALVANIZED ROD W/

WELDED EYE

6" (150) HOOK OR 5" (125)

DIA. WASHER & NUT.

12" (300)

1’-3"

(381)

1’-3"

(381)

1).  NO WASHERS ARE USED ON THE RAIL SIDE OF THE LONG WOOD BREAKAWAY POSTS.

2).  THE CURVED GUARDRAIL SECTION SHALL BE SHOP BENT.

3).  PLACE GUARDRAIL REFLECTOR EVERY FIFTH POST.

4).  IF CURB IS USED IN CONJUNCTION WITH CURVED GUARDRAIL SECTION, THE CURB CANNOT

   BE HIGHER THAN 2" (50).

5).  ON THE 8’6’ (2600) RADIUS SYSTEM ONLY, THE RAIL IS NOT TO BE BOLTED TO THE

   CENTER POST.























DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 11

SECTION A-A

TIMBER BLOCK

END OF SIDEWALK

EXISTING BRIDGE PARAPET

DIRECTION OF TRAVEL

END OF SIDEWALK

A

PLAN

W-THRIE BEAM TRANSITION SECTION

NOTES:

A

THRIE BEAM BEARING PLATE DETAIL

THRIE BEAM BEARING PLATE

LIMIT OF PAYMENT

TWO SECTIONS OF THRIE BEAM, ONE NESTED INSIDE THE OTHER

AND RECESSED HEX NUTS

1). THIS INSTALLATION SHALL BE USED WHEN THE EXISTING

2). USE A THRIE BEAM EXPANSION SECTION AT BRIDGE

EXPANSION JOINTS.

THE THRIE BEAM EVERY FIFTH POST.

4). TIMBER BLOCK THICKNESS SHALL BE ADJUSTED TO ALLOW FACE

OF THE THRIE BEAM TO BE FLUSH WITH BOTTOM OF CURB

5). THE EXIT END APPLICATION SHALL BE USED ONLY ON DIVIDED

HIGHWAYS.  FOR ALL OTHER SITUATIONS,  THE ENTRANCE END

EXIT END APPLICATION

SEE NOTE
ENTRANCE END APPLICATION

SEE NOTE

ACCOMMODATE LINING UP POSTS AT THE END OF THE PARAPET.

6). SPACING OF WOOD POSTS MAY NEED TO BE REDUCED TO

EXISTING CURB LINE (BOTTOM OF CURB)

2 323

APPLICATION SHALL BE USED ON BOTH ENDS OF THE BRIDGE

PARAPET.

6" (150) MIN.

6’-3" (1905)

11" (280)

1
1
" 

(2
8
0
)

þÿ
�7

  
�"

� 

þÿ�5���"� 

THRIE BEAM GUARDRAIL WITH WOOD POSTS SPACED AT 6’-3" (1905)

SEE NOTE

8" (200) x 8" (200) TIMBER BLOCKS 

þÿ�5���"� 

þÿ�D�R�I�L�L� ���"� �(�2�

þÿ  �"� �(�1�6

þÿ�D�R�I�L�L���"� �(�2�0�)�

þÿ  �"� �(�1�6�)� �B�U�T�T�O�N� �H�E�

(MINIMUM THICKNESS SHALL BE 4" (100)).

18" (450) MAX.

8" (200) x 8" (200) TIMBER BLOCKS 

6’-3" (1905) 6’-3" (1905)

6" (150) x 8" (200)

TIMBER BLOCKS

þÿ
�1

(4
3
)

þÿ
�1

(4
3
)

SINGLE THRIE BEAM GUARDRAIL

SIDEWALK IS 18" (450) OR LESS.

10" (250) x 10" (250) x 6’-6" (1980)

TIMBER POSTS

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�1
� ���"

� 

þÿ�3�2
� ���"

TYPE 1  GUARDRAIL PLACEMENT OR APPROPRIATE END TREATMENT

þÿ�2�1���"
�

3). PLACE GUARDRAIL REFLECTOR IN THE UPPER VALLEY OF

BRIDGE RAIL RETROFIT, TYPE 1

B-10 (2004)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 41

EXISTING RAIL

SINGLE THRIE BEAM GUARDRAIL
(FILL WITH WASHERS AS

RECESS FOR GROUT

EXISTING CURB LINE (BOTTOM OF CURB)

NECESSARY TO LEVEL PLATE)

NOTES:

SECTION A-A

END OF SIDEWALK

EXISTING BRIDGE PARAPET

DIRECTION OF TRAVEL

END OF SIDEWALK

A

PLAN

W-THRIE BEAM TRANSITION SECTION

A

LIMIT OF PAYMENT

TWO SECTIONS OF THRIE BEAM, ONE NESTED INSIDE THE OTHER

23 2 3

ENTRANCE END APPLICATION

SEE NOTE

EXIT END APPLICATION

SEE NOTE

18" (450) MIN.

þÿ���"� �(�2�0�)� �x� �

1’-2" (350) PLATE

W6 x 15 (W150 x 22) STEEL GUARDRAIL POST

1" (25) TYP.

þÿ�6

(165)

6’-3"

(1905)

6’-3"

(1905)

6’-3"

(1905)

THRIE BEAM GUARDRAIL WITH STEEL POSTS SPACED AT 6’-3" (1905) CENTER TO CENTER

SEE NOTE

18"

(450) MIN.

þÿ���"� �(�2�0�)� �

þÿ���"� �(�2�0�)� 

þÿ�C�H�I�P� �O�U�T� �1�

þÿ�D�R�I�L�L� �F�O�R� �2� �-�   �"� �(�1�6�)� �

ADHESIVE BOND STRENGTH),  5" (125) MIN.  EMBEDMENT

þÿ�D�R�I�L�L� �F�O�R� �2� �-� � �1 ��"� �(�3�2�)� �

6" (150) x 8" (200)

TIMBER BLOCKS

ADHESIVE BOND STRENGTH),  1’-0" (300) MIN.  EMBEDMENT

ADHESIVE ANCHORS (15,000 lbs (6800 kg)  ULTIMATE

ADHESIVE ANCHORS (55,000 lbs (25,000 kg)  ULTIMATE

8
"
 (

2
0

0
)

M
A

X
.

þÿ  �"� �(�1�6�)� �G�U�A�R�D�R�A�I�L� �B�O�L�T� �(�L�=�1

10" (250) x 10" (250) x 6’-6" (1980)

TIMBER POSTS

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�’�

(953)

þÿ�3�1
� ���"

� 

þÿ�3�2
� ���"

TYPE 1  GUARDRAIL PLACEMENT OR APPROPRIATE END TREATMENT

1). THIS INSTALLATION SHALL BE USED WHEN THE EXISTING SIDEWALK IS 18" (450)

OR WIDER, AND DEAD LOAD CONSIDERATIONS ARE A CONCERN WHEN USING

BRIDGE RAIL RETROFIT, TYPE 3.

AND SHALL BE GALVANIZED.

3). USE A THRIE BEAM EXPANSION SECTION AT BRIDGE EXPANSION JOINTS.

4). PLACE GUARDRAIL REFLECTOR IN THE UPPER VALLEY OF THE THRIE BEAM EVERY

FIFTH POST.

5). THE EXIT END APPLICATION SHALL BE USED ONLY ON DIVIDED HIGHWAYS.  FOR ALL

OTHER SITUATIONS,  THE ENTRANCE END APPLICATION SHALL BE USED ON BOTH ENDS

OF THE BRIDGE PARAPET.

6). SPACING OF STEEL POSTS MAY NEED TO BE REDUCED TO ACCOMMODATE LINING UP

POSTS AT THE END OF THE PARAPET.

2). ADHESIVE ANCHORS SHALL BE INSTALLED PER MANUFACTURER’S SPECIFICATIONS

BRIDGE RAIL RETROFIT, TYPE 2

B-11 (2004)







DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 1

TOLERANCE

12 GAGE

NOTES:

W-BEAM SECTION

W-BEAM ELEVATION

SHEET THICKNESS

55^55^

-

-

10^

-

þÿ
�6

(1
5
6
)

2"

(52)

þÿ�4

(108)

6’-3" (1905)

2"

(52)

þÿ &�"� �(�

þÿ
�6

(1
5
6
)

þÿ�4

(108)

þÿ
�1

�2
 �

�"
� 

� 
�+

 0
�"

-

þÿ�6

(160)

6’-3" (1905) þÿ�6

(160)

þÿ�4

(108)

þÿ�4

(108)

þÿ�1�3�’�-�6���"� �(�4�1�3�0�)� 

þÿ�A�T� �6�’�-�3�"� �(�1�9�0�5�)� �S�P�A�C�I�N�G� �F�O�R� 

þÿ���"� �(�2�0�)� �x� �2���"� �(�6�5�)� �P�O�S�T� �B�O�L�T� �S

þÿ�~�"� �(�2�4�)� �x� �1 ��"� �(�3�0�)� �S�

þÿ�-�0�"� �(�-�0�)

þÿ
�1 (3

9
)

þÿ���"� �(

þÿ���"� �(

þÿ�R�"� þÿ�3 ��"�

þÿ
�˘

�"
�

þÿ
�3

 0
�"

�

þÿ
�2

 �
�"

�

þÿ�1�2 ��"� �

(312  +5)

þÿ
�1

(2
7
)

þÿ�1�)�.� �T�W�O� �A�D�D�I�T�I�O�N�A�L� ���"� �(�2�0�)� �x� �2

1

HARDWARE
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DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

OPTIONAL FOR

HANDLING DURING

GALVANIZING

NOTE:

WHERE CONDITIONS REQUIRE,

ALTERNATE LENGTHS IN INCREMENTS

LOWER HOLES ONLY REQUIRED

TRAFFIC FACE

SIDE FRONT

POST

OFFSET BLOCK

CONNECTIONS - TYPE 1

CONNECTIONS - TYPE 2

WHERE RUB RAIL IS USED.

NOTE :

FRONTSIDE

TOP

W-BEAM STEEL POST AND WOOD OFFSET BLOCK

*

*

6
’ 

(1
8
3
0
) 

M
IN

. 

þÿ�1 ��"�

2
"
 (

5
2

)
5
" 

(1
2
8
)

þÿ
�4

(1
0
4
)

þÿ
�

(2
3
)

7
" 

(1
8
0
)

1
’-

2
"
 (

3
6

0
)

*

þÿ�1 ��"�

5
" 

(1
2
8
)

OF 6" (150)  MAY BE USED.

8"

(200)

6
"

(1
5
0
)

þÿ�1

(30)

6" (150)

þÿ�}�"� 

þÿ�}�"� �(�2�0

4" (100)

2

3

12" (300) FOR GUARDRAIL TO BARRIER 

1’-2" (360) FOR GUARDRAIL TO BARRIER 

HARDWARE

B-13 (2004) 132

þÿ�A�L�L� �H�O�L�E�S� �S�H�A�L�L� �B�E

HOLE PATTERN IS SYMMETRICAL WITH RESPECT

TO THE VERTICAL AXIS OF THE POST.

W6x9 (W150x13.5)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 3

SLOT (OPTIONAL)

PLAN

ELEVATION

W-BEAM TERMINAL CONNECTOR

10 GAGE

þÿ�7 ��"� 

3" (75) þÿ�4 ��"� 

þÿ�1�’�-�1�0��

2"

(50)

þÿ�3���"�

þÿ
�1

�2
 �

�"
�

2’-6" (760)

þÿ
�3

 &
�"

�

þÿ�4 ��"� 

1" (25) DIA. HOLES

þÿ�~�"� �(�2�4�)� �x� �1 

þÿ���"� �(�2�0�)� �

þÿ�3���"�

5

HARDWARE

B-13 (2004) 13

4" (100) 4" (100)



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 4

THRIE BEAM EXPANSION ELEMENT

THRIE BEAM SECTION

TOLERANCE

SHEET THICKNESS

THRIE BEAM ELEVATION

-

12 GAGE

10^

55^55^

-

þÿ�1�3�’�-�6���

6’-3" (1905)

þÿ�4

(108)

1
’-

8
"
 (

5
0

6
)

þÿ
�6

(1
5

6
)

þÿ
�7

(1
9
4
)

þÿ�1�3�’�-�7 ��

7" (178) þÿ�6 ��"� 

2"

(52)

þÿ�3�}�"�

þÿ
� (2
)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

2"

(52)

2"

(52)

6’-3" (1905) 6’-3" (1905)6’-3" (1905)

þÿ�2

(70)

þÿ
�6

(1
5

6
)

þÿ�~�"� �(�2�4�)� �x

SLOTS (TYP) þÿ���"� �(�2�0�)� �x� �2���"� � þÿ���"� �(�2�0�)� �x� �3���"� � þÿ���"� �(�2�0�)� �x� �2���"� �

þÿ�~�"� �(�2�4�)� �x� �2���"� � þÿ�~�"� �(�2�4�)� �x� �1 ��"� �

þÿ�3

(83)

þÿ�3

(83)

þÿ�3

(83)

þÿ
�3 (8

1
)

þÿ
�2

(5
7
)

þÿ���"� �(

þÿ���"� �(

þÿ�2

(59)

þÿ
�1 (3

9
)

þÿ
�1

(2
7
)

þÿ�1

(28)

þÿ &�"� �(

þÿ�1�’�-�8�

(506  +5)

þÿ�-�0�"�,� �+ 0�"

þÿ�

(24) R

55^
(TYP)

HARDWARE
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DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 5

HARDWARE

B-13 (2004) 13

NOTE: WHERE CONDITIONS REQUIRE,

SIDE FRONT

POST

OFFSET BLOCK

NOTE :

USE ALTERNATE LENGTHS IN

FRONTSIDE

TOP

OPTIONAL FOR

HANDLING DURING

GALVANIZING

THRIE BEAM STEEL POST AND WOOD OFFSET BLOCK

6
’-

6
" 

(1
9
8
0
) 

M
IN

.

þÿ
�7

  
�"

� 

þÿ�1

(30)

þÿ�1

(30)

þÿ�1�’�-�
9��� þÿ

�7
  

�"
� 

6
"

(1
5

0
)

8"

(200)þÿ
�

(2
3
)

þÿ
�6

��
�"

� 
�

7
" 

(1
8
0
)

INCREMENTS OF 6" (150)

þÿ�1

(30)

6" (150)

4" (100)

þÿ
�4

(1
0
4
)

3

2

FRONT

W6x9 (W150x13.5)

þÿ�A�L�L� �H�O�L�E�S� �S�H�A�L�L� �B�E� �}

PATTERN IS SYMMETRICAL WITH RESPECT TO THE

VERTICAL AXIS OF THE POST.



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

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

þÿ
� 
�1

�2
 �
�"

þÿ�4

(108)

þÿ� �7�’�-�3���

2" (52) MIN.

1
’-

8
"
 (

5
0
6
)

þÿ�4

(108)

þÿ�4

(108)

þÿ�4

(108)

2"

(52)

2"

(52)

2" (52) MIN.

þÿ���"� �(�2�0�)� �

þÿ�~�"� �(�2�4�)� �x� �1 ��"� �(�3�0�

þÿ�~�"� �(�2�4�)� �x� �1 ��"� �(�3�0�

þÿ� �3�’�-�1���" þÿ� �3�’�-�1���"

HARDWARE
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DATE

DATE

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.

C

+ -

þÿ�5���"� 

4"

(100)

8"

(200)

8
"

(2
0
0
)

þÿ�1 ��"� �(�2�8�)�

þÿ  �"� �(�1�6�)� �S

þÿ���"� �(�2�4�

DIA. HEX NUT

7" (180)

þÿ &�"� 

þÿ�5 ��"� 

þÿ &�"� 

6’-6" (2000)

þÿ &�"� þÿ &�"� 

7" (180)þÿ�2���"�þÿ�5 ��"� 

þÿ���"� �(�2�4�)� �

þÿ���"� �(�2�4�)� �

þÿ�1  �"� �(�4
þÿ�1  �"� �(�4

þÿ�1 ��"� �(�3
þÿ�1 ��"� �(�3

þÿ���"� �(�2�4�)� �-�U�Nþÿ���"� �(�2�0�)� �D�I�A�

4" (100)4" (100) 4" (100)

1’-4" (400)þÿ���"� �(�1�9�)� �D�I�A�.� �(�6�x�1�9�)� �S�W�A�G�E�

þÿ���"� �(�2�0�)� �m�m� �D�I

35^

þÿ���"� �(

þÿ &�"� �(

þÿ�1���"�

þÿ�
2 &

�"�

þÿ�
3 &

�"�

þÿ ��"�

þÿ
 &

�"
� 

þÿ�2���"�

þÿ�1 ��"� �(�

3
"
 (

7
5

)

þÿ���"� �(�2�0�)� �D�I�A�.� �

(UPPER BOLT L)C
þÿ���"� �(�2�0�)� �D�I�A�.� �

þÿ�2

(68)

2"

(50)

2"

(50)

þÿ�

(2) þÿ�1

(42)

þÿ�1

(39)

þÿ�1

(35)

þÿ
�1

(3
8
)

þÿ
�1

(
5

0
  

)
+ -

þÿ
 

(5
)

þÿ�1

(41)

1" (25.6) DIA. STEEL WASHER

THIS APPLICATION FOR USE IN END ANCHORAGE ONLY

1" (25.6) DIA. STEEL WASHER

þÿ  �"� �(�1�6�)� �D�I�A�

3
"

(7
5
)

þÿ�2

(52.5) I.D.

þÿ
�2

(6
0
.3

) 
O

.D
.

HARDWARE
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2 - 10d GALVANIZED STEEL NAILS SHALL BE DRIVEN IN THE

8 13



DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 9

4" (102)4" (101)

þÿ�1�1�}�"�

þÿ�2���"�
þÿ�3���"�

þÿ
�1

�2
  

�"
�

þÿ�3���"�

2"

(50)

11

DRILL 1" (26) DIA. HOLE (TYP.)

þÿ  �"� �(�1�6

HARDWARE

B-13 (2004)

ROUNDED CORNERS

SHEETING

REFLECTIVE

-

BOLT

POST

þÿ ��"� �(�6�)� �

þÿ���"� �(�1�7�)� 

SLOTTED HOLE

90^ + 5^
-

þÿ ��"�

þÿ���"� 

þÿ�1���"�

þÿ�

(17)

þÿ�2���"�

5"

(125)

1"

(25)

3"

(75)

2" (
50)

þÿ�
S�"�

 �(

þÿ�
£�"�

 �(

DIRECTIO
N OF

TRAFFIC

MOUNTING POSITION

BEARING PLATE DETAIL

13

GUARDRAIL REFLECTOR



DATE

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:

45^

þÿ�1���"�

þÿ
  
�"

� 

þÿ  �"� 

þÿ�1 &�"�

(2
4

 +
1

.5
, 

-0
.5

)

þ
ÿ
�
�
�
"
�
 
�
+

�
˘

þÿ
�1

 �
�"

�

2" (50)

10" (255)

18" (460) 4" (100) THREAD LENGTH

þÿ�

(8)

þÿ�1�"� �(�2�5�)� �D�I�A�.�

RECESS BOTH SIDES

þÿ�S�T�E�E�L� �W�A�S�H�E�R� �(�F�O�R�   �"

þÿ���"� �(

þÿ ��"� �

RECESSED NUT 

þÿ�(�F�O�R  �"� �(�1�6�)� �G

FULL THREAD LENGTH4" (100)

DIMENSION FOR WASHER THICKNESS IS APPROXIMATE BASED ON METAL THICKNESS.

4" (100) THREAD LENGTH

HARDWARE

B-13 (2004) 10 13

þÿ�1�.� �A�L�L� �F�I�L�L�E�T�S� �S�H�A�L�L� �H�A�V�E� 

þÿ�2�.� �I�F� �T�H�E� �B�O�L�T� �E�X�T�E�N�D�S� �M�O�R�E� �T�H�A�N� ���"

  BE TRIMMED BACK AS PER THE DEPARTMENT’S SPECIFICATIONS.

þÿ�1 ��"�

þÿ�1 ��"� þÿ���"� �(

þÿ ��"�



DATE

DATE

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

VARIES

þÿ
  
�"

� 

þÿ���"� 

þÿ  �"� �(�1�6�)�

þÿ  �"� �(�1�6�)

þÿ�R�"� �(

þÿ ��"�

þÿ  �"� �(�1�

þÿ���"� 

þÿ�1���"�

þÿ���"� �(

þÿ
 !

�"
� 

þÿ�1 9�"�

þÿ !�"� �(�2�

þÿ�1 9�"�

þÿ  �"� �(�1�6�)� �S�T

þÿ���"� 

13



DATE

DATE

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

þÿ�⁄�"�

þÿ�2 0�"�

1" (25.6)

þÿ
  
�"

� 

2" (50)

þÿ�1�‘�"�

þÿ  �"� �(

þÿ���"� �(�2�

þÿ�1 9�"�þÿ !�"� �(

þÿ���"� �(�2�4�)

þÿ  �"� �(�1�6�)� �C�A

þÿ�

(8.9)

HARDWARE

B-13 (2004) 12 13







































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



DATE

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)

L
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1�" (40)

TYP.

1�" (40)

CLEAR (TYP.)

2�" (65)

CLEAR (TYP.)

3
6
" 
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)

#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.
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T
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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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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 92

DRAINAGE INLET DETAILS
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R= 7’ (2286)-7’ 6" (2438)

NOTES:

C
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1" (25)

20" (508)

1�
" (35)

�" (13) RADIUS

(TYPICAL)

D

E

D

E

3
6
" 
(9

14
) 

20" (508)
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1"

(25)

1�"

(35)

R= 7’ (2286)-7’ 6" (2438)

TYPE 1 TYPE 2

SECTION C-C SECTION D-D

SECTION E-E

SECTION F-F

TYPE 3

PLAN PLAN PLAN
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H

H

2
" 
(5

0
)

3
 
�

"

(8
2
)

16�"

(425)
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SECTION G-G

CURBSIDE              WATER FLOW

ONLY RAIN DOWN THE STORM DRAIN

DRAINAGE INLET FRAME AND GRATES
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SECTION B-B DRAINAGE INLET FRAME
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SECTION A-A
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P
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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)

















DATE

DATE

DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 41

MANHOLE DETAILS

LENGTH WIDTH

A

B

A

B

TOP UNIT (CAST IN PLACE)

COVER SLAB (PRE-CAST)

TYPE 1
JOINT (TYP.)

CAST IN PLACE

CONCRETE FLOW

CHANNEL (TYP.)

6" (150) TYP.

2’-1" (625) DIA.  OPENING

2’-1" (625) DIA.  OPENING

1"
 (
2
5
)

6
" 
(1
5
0
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M
IN
.

COVER SLAB

B
O

X
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L
L

7�"

(185)

�
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0
)

6�"

(160)

TYPE 3 JOINT (TYP)

*

*

* **

M
IN
.

*

**

*
**

DIMENSIONS MAY VARY

CAST

IN-PLACE
1" (25)

MIN

TYPE 3 JOINT (TYP)

* - SEE OPTIONAL PIPE OPENING DETAIL

   ON STANDARD D-4, SHEET 1 OF 1.

V
A

R
IE

S

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
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. D-6 (2007)

(TYPICAL)

B B
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NOTES:
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5 BARS2 BARS
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8�"

(215)

8�"

(215)

S404

S405
(TYPICAL)
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48" (1220) X 30" (760) MANHOLE
48" (1220) X 48" (1220) MANHOLE

66" (1675) x 30" (760) MANHOLE
66" (1675) x 48" (1220) MANHOLE

2 BARS 

4 BARS 4 BARS
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B
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8�"
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4 BARS

24" (600)

TYPE 3 JOINT
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SECTION A-A

SECTION B-B

BOX MANHOLE COVER SLAB DETAILS
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1. COVER SLABS SHALL BE PRE-CAST.

2. ALL BARS SHALL BE #5 (#16) SPACED AT 6" (150)   

  UNLESS NOTED OTHERWISE.

3. MINIMUM BAR COVER = 1�" (38).

   

   - DIMENSIONS TO MATCH OUTSIDE TO

   OUTSIDE DIMENSIONS OF BOX.

MANHOLE DETAILS

08/01/2007
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DELAWARE
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 21

LENGTH WIDTH

PLAN

SECTION A-A SECTION B-B

A

B

A

B

COVER SLAB (PRE-CAST)

CAST IN PLACE

CONCRETE FLOW

CHANNEL (TYP.)

JUNCTION BOX ASSEMBLY

6"(150) TYP. 6"(150) TYP.

6
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) 

M
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TYPE 3  JOINT DETAIL
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TYPE 3

JOINT (TYP)

JUNCTION BOX DETAILS

INLET BOX (PRE-CAST OR CAST IN

PLACE) SEE STANDARD NO. D-4, SHEET

1 OF 1 FOR DETAILS

* - SEE OPTIONAL PIPE OPENING DETAIL

ON STANDARD NO. D-4, SHEET 1 OF 1.

D-7 (2007)

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

09/18/2007
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 22

SECTION A-A

SECTON B-B

A

A

B B

JUNCTION BOX COVER SLAB DETAILS
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48" (1220) x 30" (760)

JUNCTION BOX

66" (1675) x 30" (760)

JUNCTION BOX

48" (1220) x 48" (1220)

JUNCTION BOX

66" (1675) x 48" (1220)

JUNCTION BOX

66" (1675) x 66" (1675)

JUNCTION BOX

42"(1065)
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*

JUNCTION BOX DETAILS

D-7 (2007)

NOTES:

1.  COVER SLABS ARE TO BE PRE-CAST.
2.  ALL BARS ARE TO BE #5 (#16) SPACED
  @ 12" (305) – UNLESS NOTED OTHERWISE.
3.  MINIMUM BAR COVER = 1 �" (38).

   - DIMENSIONS TO MATCH OUTSIDE TO
  OUTSIDE DIMENSIONS OF BOX. 

*

TYPE 3 JOINT

TYPE 3 JOINT

08/01/2007
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

04/17/2007

SHT.                                         OFSTANDARD NO. 11

THE CONTRACTOR SHALL FURNISH MATERIAL AND PLUG ABANDONED

DRAINAGE PIPES WITH CONCRETE AS DIRECTED BY THE ENGINEER.

NOTE:

PIPE PLUGGING DETAIL

D-10 (2007)

ELEVATIONSECTION
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12" (300) MIN
CONCRETE PLUG
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DELAWARE
DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

04/03/2007

SHT.                                         OFSTANDARD NO. 11

FRONT VIEW
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24" (600)

9" (225)

TYP

30" (750) MIN

12" (300) RADIUS

ISOMETRIC VIEW

4�" (113)

4 BIKE INSTALLATION

M-4 (2007)

ALTERNATE ANCHOR OPTION

SECTION VIEW
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" 
(3

0
0
)

18
" 
(4

5
0
)

EXISTING CONCRETE

BIKE RACK DETAILS

CONCRETE

OR GROUT

�" (5) x 1 �" (38) TAMPER PROOF

CONCRETE ACHNOR (TYP)

2" (50)
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

WOOD RAIL FENCE DETAILS

M-5 (2004) 1 1

CLASS B CONCRETE

SLOPE TO

DRAIN

þÿ�5���"� 

(TYP.)

6" (150)

(TYP.) MAX

POSTS 8’ (2.4m) O.C. ON STRAIGHT RUNS, 4’ (1.2m) O.C. AROUND CURVES

8"

(200)

þÿ�1�  ��"� �(�3�2�)� �x� �6�"� �(�1�5�0�)� �(�N�O�M

24" (610)

MIN

24" (610)

MIN

12" (305)

DIA. MIN.

4
’ 

(1
2

2
0

) 
M

A
X

NOTES:

4" (100) x 4" (100) (NOMINAL)

TREATED POSTS (TYP.)

MITER TOP AT

3:12 SLOPE

4"

(100)

PATH

PATH

4"

(100)SECTION A-A

A
A

1.  ALL RAIL JOINTS SHALL BE CENTERED AT THE POSTS.

2.  ALL JOINTS SHALL BE ATTACHED WITH 3 - 12d NAILS AND

  TWO ADJACENT RAILS SHALL NOT END ON THE SAME POST.

3.  RAILS SHALL BE FLUSH TO THE POSTS AT THE END POSTS.

TYPICAL JOINT DETAIL

FRONT

ATTACH WITH 4-12d HOT DIP

GALVANIZED RING NAILS (TYP.)

SEE NOTE 2
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DELAWARE
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

PATTERNED HOT-MIX OR CONCRETE & BRICK PAVER DETAILS

M-6 (2004) 1 1

4" (100) x 8" (200) RUNNING BOND PATTERN 4" (100) x 8" (200) HERRINGBONE PATTERN

SUBGRADE COMPACTED

TO 95% OF ASTM D 1557

4" (100) CONCRETE

BASE, CLASS B

BRICK PAVERS

1" (25) SAND BED

BRICK PAVER SIDEWALK DETAIL

NOTES:

NOTES:

1.  ACTUAL PATTERN TO BE USED SHALL BE SPECIFIED ON THE PLANS.  COLOR IS TO BE "BRICK RED"

  UNLESS OTHERWISE NOTED ON THE PLANS.

2.  MATERIALS AND PAVEMENT BOX VARY DEPENDING ON PLANS.

3.  FOR CROSSWALK APPLICATIONS, 8" (200) WHITE LINES SHOULD BE PLACED ON BOTH SIDES.

4.  THE PATTERNS ABOVE ARE THE PREFERRED PATTERNS AVAILABLE FOR SIDEWALK OR CROSSWALK

  APPLCATIONS.

1.  ALL PAVERS ARE TO BE "BRICK RED"  UNLESS OTHERWISE SPECIFIED ON THE

  PLANS.  THE PATTERN SHALL BE SPECIFIED ON THE PLANS.

2.  EXPANSION JOINT MAY BE NEEDED ON NON-CURB SIDE OF BRICK PAVER

  SIDEWALK IF THAT SIDE IS AGAINST BUILDING OR OTHER CONFINING FEATURE.
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DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO. 11

P.C.C. PARKING BUMPER

A

A

5�"
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5�"

(283)
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6’-0" (1800)

1’-0" (300) 1’-6" (450) 1’-0" (300) 1’-6" (450) 1’-0" (300)
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5
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2
5
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8"

(200)
2 - #8 BARS,

12" (300)

2 - #3 BARS,

5’-8" (1700)

4"

(100)

SECTION A-AELEVATION
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T
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2" (50)

TYP

12
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(3
0
5
)

08/01/2007

M-8 (2007)
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SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

P.C.C. PAVEMENT

P-1 (2004) 2 5

T

0
.5

T

TOP OF SLAB

T

0
.5

T

TOP OF SLAB

T

0
.5

T

TOP OF SLAB

LONGITUDINAL JOINT

SEALANT DETAIL- SEALANT DETAIL-

CONSTRUCTION JOINT

0.5L

DOWEL

TRANSVERSE JOINT

HOT-POURED 

JOINT SEALANT

T

0
.5

T

TOP OF SLAB
0.5L

DOWEL

TRANSVERSE SAW-CUT JOINT DETAIL

TRANSVERSE CONSTRUCTION JOINT DETAIL

LONGITUDINAL CONSTRUCTION JOINT DETAIL

SEALANT RESEVOIR

HOOK BOLT

(TIE BAR OR W BOLT

MAY ALSO BE USED)

SEALANT RESEVOIR

TIE BAR

SEALANT RESEVOIR

SEALANT RESEVOIR

TOP OF SLAB TOP OF SLAB

0.5L

*

*

1
" 

(2
5

) 
M

IN
.

- 0.3T (10" (250) P.C.C. PAVEMENT)

  0.4T (12" (300) P.C.C. PAVEMENT)

þÿ
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þÿ
 �

�"
� 

�(
�6

þÿ ��"�

þÿ ��"� �(�3�)� �I�N�I�

(DELETE AT CONTRUCTION JOINTS)

LONGITUDINAL SAW-CUT JOINT DETAIL

0.2T

0.15T

T

0.1T

KEYWAY DETAIL

KEYWAY

SEE DETAIL

PREFORMED ELASTOMERIC COMPRESSION SEAL

UNCOMPRESSED SEAL WIDTH = 1" (25)

2
" 

(5
0
) 

M
IN

.

S
E

E
 N

O
T

E
 8

T
/3

NOTES:  

JOINT AND SEALANT DETAILS

þÿ ��"� �(�3�)� �I�N�I�

(SAWCUT NOT NEEDED AT

CONSTRUCTION JOINT)

þÿ
 �

�"
�

þÿ
 &

�"
� 

M
IN

.

BACKER ROD

(UNCOMPRESSED

þÿ�D�I�A�M�E�T�E�R� 

S
E

E
 N

O
T

E
 7

1). AS DIMENSIONED, THE WIDTH OF THE TRANSVERSE SEALANT RESERVOIR IS APPLICABLE WHEN THE TEMPERATURE OF THE PAVEMENT

  SURFACE IS BETWEEN 60^F (16^C) AND 80^F (27^C).  WHEN THE TEMPERATURE IS BELOW 60^F (16^C), THE SEALANT RESERVOIR SHALL BE

þÿ� � �C�U�T� �˘�"� �(�2�)� �W�I�D�E�R�.� � �W�H�E�N� �T�H�E� �T�E�M�P�E�R�A�T�U�R�E� �I�S� �A�B�O�V�E� �8�0�^�F� �(

2). "T" REFERS TO THE ACTUAL CONSTRUCTED SLAB THICKNESS.

þÿ�3�)�.� �T�O�L�E�R�A�N�C�E� �O�N� �A�L�L� �J�O�I�N�T� �S�E�A�L�A�N�T� �D�E�T�A�I�L� �D�I�M�E�N�S�I�O�N�S� �S

4). THE TOP EDGES OF THE CONTACT SURFACES OF THE SEALANT MATERIAL ON BOTH SIDES OF THE JOINT RESERVOIR SHALL BE AT THE

  SAME ELEVATION.

5). TRANSVERSE JOINT MATERIAL SHALL BE PLACED BEFORE LONGITUDINAL JOINT MATERIAL; THE TRANSVERSE JOINT MATERIAL SHALL

  BE CONTINUOUS FOR THE FULL WIDTH OF ALL ADJACENT P.C.C. PAVEMENT SLABS.

6). LONGITUDINAL JOINT MATERIAL SHALL BE PLACED WITHOUT GAPS WHENEVER INTERRUPTED BY THE TRANSVERSE JOINT MATERIAL.
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  RESERVOIR.

9). THE TOP EDGES OF THE COMPRESSION SEAL SHALL BE IN FULL CONTACT WITH THE SLAB SIDES.

þÿ 

(16)

þÿ &�"� 

MIN













DATE

DATE
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DEPARTMENT OF TRANSPORTATION

SCALE :

CHIEF ENGINEER

DESIGN ENGINEER

RECOMMENDED

APPROVED

N.T.S.

SHT.                                         OFSTANDARD NO.

P.C.C. PAVEMENT PATCHING

P-2 (2004) 3 5

LONGITUDINAL JOINT

SEALANT DETAIL- SEALANT DETAIL-

NOTES:

TOP OF SLAB

P.C.C.  PATCH

EXIST.  P.C.C.  SLAB

TOP OF SLAB

P.C.C.  PATCH

SEALANT DETAIL-

TOP OF SLAB

GROUT RETENTION DISK

DOWEL BAR

P.C.C.  PATCH

TRANSVERSE SAW-CUT JOINT TRANSVERSE CONSTRUCTION JOINT

FULL DEPTH PATCH

*

*

D - DOWEL DIAMETER (INCLUDING

    PROTECTING COATINGS, IF ANY.)

*
*

** - 2" (50) MIN. WITH BACKER ROD
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BACKER ROD

(UNCOMPRESSED
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BACKER ROD

(UNCOMPRESSED
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HOT-POURED

JOINT SEALANT

EXISTING P.C.C.

HOT-POURED

JOINT SEALANT

HOT-POURED

JOINT SEALANT

1). AS DIMENSIONED, THE WIDTH OF THE TRANSVERSE SEALANT RESERVOIR IS APPLICABLE WHEN THE TEMPERATURE

  OF THE PAVEMENT SURFACE IS BETWEEN 60^F (16^C) AND 80^F (27^C).  WHEN THE TEMPERATURE IS BELOW 60^F (16^C),

þÿ� � �T�H�E� �S�E�A�L�A�N�T� �R�E�S�E�R�V�O�I�R� �S�H�A�L�L� �B�E� �C�U�T� �˘�"� �(�2�)� �W�I�D�E�R�.� � �

þÿ� � �R�E�S�E�R�V�O�I�R� �S�H�A�L�L� �B�E

2). "T" REFERS TO THE EXISTING "AS-BUILT" SLAB THICKNESS.
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  0" (0).

4). THE TOP EDGES OF THE CONTACT SURFACES OF THE SEALANT MATERIAL ON BOTH SIDES OF THE JOINT RESERVOIR

  SHALL BE AT THE SAME ELEVATION.
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