


STATE PROJECT NO.
SECTION 

NO.
SHEET

NO.

11/1/2023 9:00:16 AM mary.boechler

ND 2

 

SS-5-999(029)TABLE OF CONTENTS 1

..     ..     ....

Section Page(s) Description

PLAN SECTIONS

1 Title Sheet1

2 Table of Contents1

4 Scope of Work1 - 3

6 Notes1 - 2

6 Environmental Notes3

8 Quantities1

10 Basis of Estimate1

20 General Details1 - 3

100 Work Zone Traffic Control1 - 17

120 Pavement Marking1 - 6

130 Guardrail1 - 12

170 Bridges and Box Culverts1 - 30

Number Description

LIST OF STANDARD DRAWINGS

NDDOT AbbreviationsD-101-1, 2,3,4

NDDOT Utility Company and Organization AbbreviationsD-101-10

Line StylesD-101-20, 21

SymbolsD-101-30, 31,32,33

Attenuation DeviceD-704-1

Breakaway Systems For Construction Zone Signs - Perforated TubeD-704-7

Breakaway Systems For Construction Zone Signs - U-Channel PostD-704-8

Construction Sign Details - Terminal And Guide SignsD-704-9

Construction Sign Details - Regulatory SignsD-704-10

Construction Sign Details - Warning SignsD-704-11, 11A

Barricade And Channelizing Device DetailsD-704-13

Construction Sign Punching And Mounting DetailsD-704-14

Road Closure LayoutsD-704-15

Lane Closure On A Two Lane Road Using Traffic Control SignalsD-704-16

Sign Layout For One Lane Closure Two Lane RoadwayD-704-17

Miscellaneous Sign LayoutsD-704-26

Mobile Operation (Pavement Marking)D-704-27

Portable Sign Support AssemblyD-704-50

Portable Precast Concrete Median Barrier (Temporary Usage)D-704-51

Sign Punching, Stringer and Support Location Details For Variable Length SignsD-754-48

Pavement MarkingD-762-4

Short-Term Pavement MarkingD-762-11

W-Beam Guardrail General DetailsD-764-1

Sequential Kinking TerminalD-764-5

Flared Energy Absorbing TerminalD-764-6

W-Beam Transition To Concrete Jersey Barrier With Approach CurbD-764-9

Thrie Beam Transition To Double Box Beam RetrofitD-764-10

Typical Grading At Bridge Ends With W-Beam GuardrailD-764-22

MGS Flared Energy Absorbing Terminal - Wood PostD-764-38

MGS W-Beam Guardrail General DetailsD-764-40

Typical Grading at Bridge Ends with MGS W-Beam GuardrailD-764-48

MASH SoftStop End Terminal - Steel PostD-764-50

MASH Sequential Kinking Terminal - Wood PostD-764-51

Number Description

SPECIAL PROVISIONS

PSP 36(23) Permits and Environmental Considerations

SSP 2 Federal Migratory Bird Treaty Act

SP 135(23) Commercial Grade Hot Mix Asphalt









������

�������������	��
����� ������������		��	��������������������������������������� !�

����"� #$%&"'���%��
�"'�(%��

�%��
�)""��
�%��

�� ��*	*���+���,� �� ��

���*#��� '%%$�(���(%��%-�#$%&"'����%���.�/.�0� ����������1� ����2��3������/.�0� ��4.��
5���.� ���.4 ���5.������������*���	� ����.5 �������4�����

#'����	

�6� 4����������������
�)�������%�$#����

�����6����������� �!/.������1��4�������.�/.�0� ���!42��7������

���*#��� %$�"$�%-�%#"$��(%���-%$���$8'�8$"�$"#�($����66���7��3�������.5 �5.�������
6� 4������ 4��9���/���4��4���!����������:�66�9�� ������.����/���5���6�466�:�.;�.�<5�.����
!���4��94..��.�=��� 65�����95������6�!���������������!��6��������������496��9�6�:=����
 �!/6�����8����.433� � ���.�6����:������� ����������5.����:�.;�4 ��1��������4��.�<5�.��
!���4��94..��.���'�!/6��������:�.;�.�<5�.����!���4��94..��.��:������������!��466������
��������496�����!�� �4.����:�66�9�����:�����.433� ����.��5 ����������64���4���:�66�����
:�����.433� �����/�������:��64�������������$�<5����3�.�#.�/��46�3�.�4��� �4����
6�<5��4�����4!4����.4�����

� �

��.5 �5.��
�5!9�.�

):2� '.������� '�5��2�
>�.;�$�<5�.����
����4��?4..��.��

�47�!5!�
'46���4.�
�42�

�*�������� ����� -64��'.��;� ��4!��
�� ;�%1�.642=��/466�
$�/4�.=�$4�6�$��.�3��=�
54.�.4�6

���

�*��
����� �����
�/.����
'.��;

�5���
�� ;�%1�.642=��/466�
$�/4�.

���

��*�����@�� �����
?53346��
'.��;

��4!��
�/466�$�/4�.=���6� ����
��464��

���

��*�
	��
�� �����
'4����9466�

$�1�.�
)�������.�

�� ;�%1�.642=��/466�
$�/4�.=�$4�6�$��.�3��=�
54.�.4�6

���

��*�����@�� �����
$5���4��
�/.����
'.��;

�5���
�� ;�%1�.642=�$�!�1��
4���$�/64 ���//.�4 ��
�649�=�54.�.4�6

���

�	*��@��@	� 8���	
��5���
?.4� ��

)�4.��$�1�.
��4.;�

�� ;�%1�.642=�$�!�1��
4���$�/64 ���//.�4 ��
�649�=�$4�6�$��.�3��=�
54.�.4�6

���

� '�!/6����.�!4������:�.;�5�����364���������4  �.�4� ��:������4��4.���.4:�����*@�
*
�	��

@�
*����� ����"�-8$�(�)"���"�(���?�$$("$���%9�4���+	�,���A�7���B�����6�94..��.����
%9�4���+��,����	A�7����	B� �� .����94..��.����%9�4���+
�,���	B�7���B� �� .����94..��.����
���2� 4��9��/� ;���5/�4���.��5.��������������.6����24.����'���4 ������?��!4. ;�
����.� ���33� ��4��@��*���*��	�����34 �6��4��������7 �4������

� %9�4���+��,����	A�7����	B� �� .����94..��.������2� 4��9��/� ;���5/�4���.��5.�������
����?�63��6��24.����'���4 �������� ;����������.� ���33� ��4��@��*��@*�	������34 �6��4���
�����7 �4������

� %9�4���+�
,����	A�7����	B� �� .����94..��.������2� 4��9��/� ;���5/�4���.��5.�������
����'4���6����24.����'���4 ������-4.�������.� ���33� ��4��@��*���*��������34 �6��4�������
�7 �4������ �

� �� �����@�
��
�&�C#.� 4���'�� .��������4��?4..��.�+��4���-5.������,A�4//6�����������
 ���.4 �����!�C��4���-5.�����������4��?4..��.A��

� (3�.��5.�����94..��.��:���� ���� ����� �!/������=� ��.���4���������6�1�.2�6� 4�����3�.�
���� ���� ����� �!/�������:��������"������.�����!��
��� ��7�
��� ��9�4.���4.��
414�6496��4������.��5.��6� 4�������#.�1����4�2�4�������46�
��� ��7�
��� ��9�4.���
�� ���4.2������4 ;�94..��.��������9�4.���:�66�9� �!��/.�/�.�2��3�������/4.�!������

� #42!����3�.�������4���-5.�����������4��?4..��.�:�66�3�66�:��� �����@�
������A#.� 4���
'�� .��������4��?4..��.�+��4���-5.������,A���"4 ����.5 �5.��6� 4�������� ������.���4�
/.�0� ��������#42!����:�66��  5.�3�.�����4!�5���/64 ���4���.�!�1���4���4 ����.5 �5.��
.��4.�6�����3��3�����94..��.��4.���.4��3�..���3.�!����%��24.����.�4�����.���.5 �5.��
6� 4������(� 65���466� �����4��� �4����:����!���4��94..��.��������� ���.4 ��5����/.� ��3�.�
C��4���-5.�����������4��?4..��.A��

@�
*
	����D��"�'D%�8$"�*��(��D�'%��$%D�-D�(��'%��$%D��(���466������.�����
����46� ���.�66���64��� 6��5.�������4��4.���*@�
*����.�����364������ ���.�66���64���
 6��5.�������4��4.���*@�
*�@��
��
%9�4���4���6� �.� 46���5. ��3�.��.433� �����46�����64.�/�:�.�������46��!42�9��5������
#64 ������.4��.��4�!���!5!��3����3����3.�!�����.�4�:42� ����.6���=�5�6���������
����.4��.�4�������46�4.��/4.���3�4��.4�6�.�!�5�����5������
��
#64 ��5��6��2�/�6���4����<5�/!����4�!���!5!��3����3����3.�!�����.�4�:42� ����.6�����
4���/64 ��/�:�.� ���5 ��.��4�!���!5!��3����� ����9�6�:������.�5����5.34 ����
$�!�1��/�6���43��.����2�4.�����6����.��� ���4.2���
��
����"������.�:�66�!�4�5.������1��546��.433� � ���.�6���1� ��=�
����.���4����������46��2���!�4���364���.�=����:���������
��4��4.����#42!����:�66�9��!4���4������.��/� ��1�� ���.4 ��
5����/.� ���(� 65������� �����3������.�4��.433� �����46��2���!��.�
364���.��������� ���.4 ��5����/.� ��3�.�ED4���'6��5.��F�����46�
'���.�6�-64������'���.�6E��

11/03/2023



������

�������������	��
����� ������������		��	��������������������������������������� !�

����"� #$%&"'���%��
�"'�(%��

�%��
�)""��
�%��

�� ��*	*���+���,� �� ��

@�
*#������$�--('�'%��$%D��"G('"��������.433� � ���.�6���1� ���6�����4��9������1�6�/����
5����������.433� � ���.�6�642�5���������4�������6����9�6�:���

*� �*@�
*�	=�D42�5���2/�����8���:����/64 ���=�!�1����4���.�!�1������4���
35.�������!���4��94..��.���

*� �*@�
*����.��@�������642�5��3�.�D4���'6��5.�����4��:��D4���$�4��8������.433� �
'���.�6�����46��

�.433� � ���.�6���1� ��<54��������3�.�������7�9.�����6� 4������4.��94�������4�!47�!5!�
�3���.�����!56�4���5��6� 4�������

?.������*����������� ;�%1�.642=��/466�$�/4�.=�$4�6�$��.�3��=�54.�.4�6�
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���

���D-�+���"�,��3���A�7���B�����6�94..��.�=�����?*�	=�4�������?*
	�4����54�����
��1� ��3�.�����64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:������ �����
/64����������

?.������*��
�������� ;�%1�.642=��/466�$�/4�.��
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���

�	�D-�+�
�"�,��3����	A�7����	B� �� .����94..��.�=�����?*�	=�4�������?*�	�
4����54�������1� ��3�.�����64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:����
�� �����/64����������

?.�������*�����@����/466�$�/4�.=���6� ������464����
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���

	��D-�+���"�,��3����	A�7����	B� �� .����94..��.��4����:��?*�	�4����54�������1� ���
3�.�����64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:������ �����/64��
��������

?.�������*�
	��
����� ;�%1�.642=��/466�$�/4�.=�$4�6�$��.�3��=�54.�.4�6�
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���
		��D-�+���"�,��3���A�7���B�����6�94..��.��4����:��?*�	�4����54�������1� ���3�.�����
64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:������ �����/64����������

?.�������*�����@����� ;�%1�.642=�$�!�1��4���$�/64 ���//.�4 ���649�=�54.�.4�6�
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���

	��D-�+���"�,��3����	A�7����	B� �� .����94..��.��4����:��?*�	�4����54�������1� ���
3�.�����64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:������ �����/64��
��������

?.������	*��@��@	���� ;�%1�.642=�$�!�1��4���$�/64 ���//.�4 ���649�=�$4�6�
$��.�3��=�54.�.4�6�
������46* ���.�66���64��� 6��5.���4��9����/.�1�����3�.������:�*64���.�4�:42��8���

���D-�+
��"�,��3���	B�7���B� �� .����94..��.��4����:��?*�	�4����54�������1� ���3�.�
����64��� 6��5.����#64 ��������4�����1� ������4  �.�4� ��:������ �����/64����������

?4..��.��6������3�.��4 ����.5 �5.��.�/.����������!47�!5!�94..��.�:�����466�:496��4��
�4 ��6� 4������

@�
*#����%?D(�"$��(%��%-�'"��"$D(�"�#�G"�"�����$H(�����4�;�����3� ����.6�����
/41�!����!4.;����������4����3�.��96���.4��������466�:����'���������.�!�1���.�!4�;��
!4.;����4���/� �3��������� �����@�
��
��=�E%96���.4������3�#41�!�����4.;����E���

@��*�	����#�G"�"�����$H(���(3�����"������.�4���'���.4 ��.�4�.��=�/64��<54����2�:�66�9��
5����4������!�4�5.�!����3�.�/42!����3�.�/41�!����!4.;�������!���

@�
*#��� $"�%G"�>*?"���8�$�$�(D�I�#%�����$�!�1�������7�������:*9�4!��54.�.4�6=�
/����=������.�4�!���=�4����.4��������4������6� 4���������:���������/64����

� �
� ��6�1�.�466��4614��496��:*9�4!��54.�.4�6=�/����=������.�4�!���=�I��.4���������3.�!�����

'4����9466�$�1�.�?.�����������):2����4��$#�
	��
����������� ;���������%��
�4�����4� �����.4���J4.��4���@����.���1��>��������=��� ;�����=����	��������4�62�
��4 ;����!�4��4�6� 4�����������4����92�����"������.���

� �66��4614��496��:*9�4!��54.�.4�6=�/����=������.�4�!���=�I��.4���������3.�!�������5���
?.4� ��)�4.��$�1�.�?.��������8��):2��	�4��$#��@��@	�9� �!��/.�/�.�2��3�����
 ���.4 ��.���

��
� (� 65������� �����3�.�.�!�146�4������/��46��3�466�5��4614��496��!4��.�46�=�4���

��6�1�.2��3�466��4614��496��!4��.�46��������� ���.4 ��5����/.� ��9���3�.�C$�!�1��>*
?�4!�54.�.4�6�I�#����A�4���C$�!�1��"����.�4�!����I��.4��������A�

@�
*#��� $"�%G"�?%K�?"���8�$�$�(D��$�!�1�������7�������9�7�9�4!��54.�.4�6=�/����=�
�����.�4�!���=�4����.4��������4������6� 4��������:���������/64�����

� �66��4614��496��9�7�9�4!��54.�.4�6=�/����=������.�4�!���=�I��.4���������3.�!�����-64��
'.��;�?.�����������):2���4��$#�������9� �!��/.�/�.�2��3����� ���.4 ��.��

� (� 65������� �����3�.�.�!�146�4������/��46��3�466�5��4614��496��!4��.�46�=�4���
.�6� 4������3�466��4614��496��!4��.�46��������� ���.4 ��5����/.� ��9���3�.�C$�!�1��?�7�
?�4!�54.�.4�6A�4���C$�!�1��"����.�4�!����I��.4��������A�

11/03/2023



����������	
����	���

�������������	��	��
�� �����������		�	����������������������������������� ���!"�������#�$ �

��
�%� &'()%*���(��
�%*�+(��
�(��

�,%%��
�(��

�� ��-	-���.���/� �� ��

%�0+'(��%��
1��(�%��.%�/�������������!2��!���3!�� �����4���!��3���!������!��
 !#��������� ���!"�$�  �� ����������$5���!33���!"��4������3��6�$�������4�""�7����
������� ���!"�������!�����85��� ��������$� 3"9�7����������$�  �� ������

%�-�����&
:�+���'%��'+*�+(�����������7��2�7����������;544!"��*���2�4�� �
3��"��	�
���)5������

%�-����
<=
�+*��=+�
�*%��&%*+%��.
��/���%85�3 ������!��7!��"!���5��#��5���#���4�
�������!2��!����7������!�*"!���+���4����#�7!���>�#9�.�#����4��#���������������!2��!��! ��
!�#�?������3!�� ����.���?�/�7�>����/���85�����!�����3�$�����>9����?��������49�����
���?��!��"�!������>5�������#!9��3��������35 3�@�7!���$�!4�@����!�9��85�3 �������������!�
35>"�$�7!�������!""�7��������?���544�$������� ��������3�$��!�9�!�#�!""��5$���85�3 ����4���

����*���!$���������?��
���*���#��!���@�;���,�"���>9��- !�"�-�>��"��A�#�����4���
�85�3 �������3�$���������533"9������4�����4�""�7��������������������!��3���4��4�$� 3"�!�$��
3��������7��2��!2����3"!$���������7!�����.�/��������?�����3�$�������3���@�.�/�#�$5 ����#�
���?��$�����3��#��$��.� !�"���������#�"�����/����

%�-����*(���'=*�+(��'%<=+'%�%�������!2��!""�3��$!5������#5���������3��3!�!�����
!�#���3!����4�3������!�#�3������!�����5$�5���B��-�����C�����3�������!�9� !����!"��4�� �
4!""�������������7!�����&�������!�9�45�"��3�""!��@�"5>��$!���@�!�#�$�� �$!"��4�� ��5�4!$��
7!����5������!4������!��@��!�#"����3��$�#5���@�!�#��85�3 ���� !�����!�$��

11/03/2023



1

.     .     ..

Estimated Quantities

 

8ND

mary.boechler5:04:32 PM11/2/2023

SHEET
NO.

SECTION 
NO.

PROJECT NO.STATE

SS-5-999(029)

Mainline:

TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 1 0 0 0 1

202 0132 REMOVAL OF BITUMINOUS SURFACING                   SY   2247 0 0 0 2247

203 0119 TOPSOIL-IMPORTED                                  CY   105 0 0 0 105

256 0200 RIPRAP GRADE II                                   CY   6 0 0 0 6

262 0100 FLOTATION SILT CURTAIN                            LF   152 0 0 0 152

262 0101 REMOVE FLOTATION SILT CURTAIN                     LF   152 0 0 0 152

302 0120 AGGREGATE BASE COURSE CL 5                        TON  952 0 0 0 952

411 0105 MILLING PAVEMENT SURFACE                          SY   1067 0 0 0 1067

430 0500 COMMERCIAL GRADE HOT MIX ASPHALT                  TON  383 0 0 0 383

602 1135 BRIDGE APPROACH SLAB-REMOVE & REPLACE             SY   348 0 0 0 348

602 1210 BRIDGE END POST MODIFICATION                      EA   4 0 0 0 4

602 1250 PENETRATING WATER REPELLENT TREATMENT             SY   2860 0 0 0 2860

602 1260 BRIDGE DECK CRACK SEALING                         LF   41 0 0 0 41

602 7000 SPECIAL SURFACE FINISH                            SF   5163 0 0 0 5163

624 3001 DOUBLE BOX BEAM RAIL RETROFIT-FREE STANDING       LF   530 0 0 0 530

624 3002 DOUBLE BOX BEAM RAIL RETROFIT - E-RAIL            LF   154 0 0 0 154

650 0704 OVERLAY CONCRETE                                  CY   97.9 0 0 0 97.9

650 0707 DECK CONCRETE                                     CY   29.6 0 0 0 29.6

650 0710 CLASS 1-H REMOVAL                                 SY   1851 0 0 0 1851

650 0711 CLASS 2-H REMOVAL                                 SY   426 0 0 0 426

650 0712 CLASS 3-H REMOVAL                                 SY   108 0 0 0 108

650 0720 CLASS 1 REMOVAL                                   SY   667 0 0 0 667

702 0100 MOBILIZATION                                      L SUM 1 0 0 0 1

704 0100 FLAGGING                                          MHR  240 0 0 0 240

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 5411 0 0 0 5411

704 1018 LANE CLOSURE-SIGNAL CONTROL/FLAGGING CONTROL      EA   6 0 0 0 6

704 1035 ATTENUATION DEVICE-TYPE B-25                      EA   2 0 0 0 2

704 1039 ATTENUATION DEVICE-TYPE B-45                      EA   1 0 0 0 1

704 1043 ATTENUATION DEVICE-TYPE B-65                      EA   9 0 0 0 9

704 1052 TYPE III BARRICADE                                EA   18 0 0 0 18

704 1060 DELINEATOR DRUMS                                  EA   89 0 0 0 89

704 1500 OBLITERATION OF PAVEMENT MARKING                  SF   1992 0 0 0 1992

704 3511 STATE FURNISHED MEDIAN BARRIER LF 2774 0 0 0 2774

762 0420 SHORT TERM 4IN LINE-TYPE R                        LF   17726 0 0 0 17726

762 0426 SHORT TERM 24IN LINE-TYPE R                       LF   156 0 0 0 156

762 1104 PVMT MK PAINTED 4IN LINE                          LF   8929 0 0 0 8929

764 0131 W-BEAM GUARDRAIL                                  LF   1399 0 0 0 1399

764 0145 W-BEAM GUARDRAIL END TERMINAL                     EA   12 0 0 0 12

764 0150 REMOVE & RESET GUARDRAIL                          LF   158 0 0 0 158

764 0151 REMOVE W-BEAM GUARDRAIL & POSTS                   LF   970 0 0 0 970

764 2080 REMOVE BOX BEAM GUARDRAIL                         LF   368 0 0 0 368

764 2081 REMOVE END TREATMENT & TRANSITION                 EA   12 0 0 0 12

930 8230 SHORING                                           EA   1 0 0 0 1

930 8644 SILICONE SEALANT                                  LF   66 0 0 0 66

930 9534 MODIFY DECK DRAIN                                 EA   20 0 0 0 20

930 9612 SPALL REPAIR                                      SF   66 0 0 0 66

930 9630 PIER REPAIR                                       L SUM 1 0 0 0 1
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Type B Layout

(Type B Layout)

Section A-A

Construction Detail

Typical Module

Lid

400 lb

200 lb

2100 lb

and 1400 lb

200, 400, 700

Outer Containers Typical Assembly

Traffic

Left Side

Traffic

Both Sides

Traffic

Right Side

700 lb

Cones

Type B Attenuation Device

Dash Number

(LBS)

Module Weights
Replacement Module

Module Weights (LBS)

Fill Chart

Module Weights (LBS)

75 70 65 60 55 50 45 40 35 30 25
Number

Module

36"

45"

30"

36"

36"

28"

4" black

18" 18"

24"

4" black

18"

18"

4" black

18"

2'-6" Min

1'-0" 2'-0"
6"

6"

Length "L"

6"

6"

2"
Min
2'-0"

3'-0" Max

A

A

36" Modules

3:1 Max

Lid

Fill

Cone

Outer container

Traffic side

top edge

from

Distance

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13 B14 B15 B16

Traffic side

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

Length (L)

2100

1400

700

400

200

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

1400

1400

1400

1400 1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

34.2' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 27.2' 27.2'

1

1

2

1

2

1

1

2

1

2

1

1

2

1

2

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

2

1

1

1

2

1

1

200 400 700 1400 2100

"2
18 5" 4" 3" 0"

Embankment

Reflective Sheet Detail

3" orange (A)

3" orange (A)

3" orange (A)

shoulder

finished

4:1 to

Angle attenuation devices 10 degrees towards traffic when placed at piers offset from roadway.

Note:

shoulder and 2' behind the devices.
Create flat area between the finished

flat Area
Length "L"

sheeting for permanent installations.

(A) Use 3" orange sheeting for temporary installations, and 3" yellow 

Or apply the sheet to a metallic sheet and attach it to the container with approved fasteners.

to the outer container of the last attenuation device facing traffic, following the details above.  

Apply Type IV reflective sheeting (as specified in the NDDOT Standard Specifications) directly 

Note:

     Provide any required layouts and details from other sand filled attenuation module manufacturers which differ from those shown here.

5.  The Typical Module Construction Detail and Type B Layout are based on the Energite Crash Cushion manufactured by Energy Absorption. 

     Devices, Inc. of San Clemente, CA, or approved equal meet these requirements.

     Energite attenuation barrels manufactured by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix 

4.  For permanent installations use Barrel Attenuation Device consisting of one-piece outer sand container modules with separate detachable lid.  

" maximum thickness pallets to facilitate maintenance.2
1     As an option, place attenuation devices on 3

     Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or approved equal modules.  

3.  For temporary installations use Energite or Fitch attenuation barrels manufactured by Energy  Absorption Systems of

2)  A black lid which locks securely over the top of the container.

1)  A 36" height X 36" width yellow outer container.

      C) Provide two components for the 21 cubic foot module container:

2) A black lid securely locking over the top lip of the container. 

1) A 14 C.F., yellow outer container.

      B) Provide two components for the 14 cubic foot module container:

     mass to allow for three sizes of modules. Place cone inserts inside the 14 cubic foot container.  

3)  A variable cone-shaped supporting insert capable of supporting 200, 400, or 700 pounds of sand 

2)  A black lid securely locking over the top lip of the container.

1)  A 14 C.F., yellow outer container.

      A)  Provide three components for 2, 4, or 7 cubic foot module containers:

      Provide modules in two sizes containing volumes of either 2, 4, 7, 14, or 21 cubic feet minimum.

2.  Modules

 unit weight of at least 100 pounds per cubic foot.  Use fill with a moisture content of 2% or less when left over winter.

      B)  Fill modules with class 43 aggregate meeting NDDOT Standard Specifications aggregate requirements.  Use fill with a 

      A)  Use modules manufactured from frangible polyethylene material which shatters upon impact.

1.  Materials
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Top Post Receiver Data Table

A B C D E F
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Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"
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93 "32

93

"16
52

"8
33
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115
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E

F
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33
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11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"
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Number
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ness
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ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12
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10
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10
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Yes
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10
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4.006

0.129

0.372
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31

"8
71
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32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 
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of Inertia

Moment

2 x 2
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2
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12

2
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4
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2
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11

4 2 3
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Modulus
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Post
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Size

Anchor

4
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2
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4
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4
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4
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2
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2
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4
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2
12

2
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2
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4
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2
12
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Thickness

Wall

lbs.
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2

2

4
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2
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2 12 Yes2
12

2 12 Yes4
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2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105
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A
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" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011

Tube - 3"x3"x7 gauge ASTM A500 grade B tube

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

5.  Provide more than 7' between the first and fourth posts of a four post sign. 

4.  In concrete sidewalk, use same anchor without wings.

     measurement above and below post location and back and ahead of post.

3.  Provide 4" vertical clearance for anchor or breakaway base.  Measure the 4"x60"

2.  Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

"x10 ga.2
1"x10 ga. into 216

3(B) For additional wind load, insert the 2

(A) Use breakaway base when support is placed in weak soils.  Engineer determines if soils are weak.
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Front View Side View

Anchor unit

Ground line
1"

"4
3 1" 4" 1.938" 8.562" .875"

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
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t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

Install a maximum of 3 posts within 7'. Install a maximum of 3 posts within 7'.

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

5. Properly nest base post, strap, and sign post.  Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the 

"x2" bolt (this fastens sign post to retainer strap).16
54. Complete assembly by tightening 

b) Alternately tighten two connector bolts.

"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.16
5a) Place 3.

b) Rotate strap to vertical position.   

a) Drive anchor unit to 4" above ground.2. 

d) Rotate strap 90° to left.

"x2" bolt, lock washer and nut.16
5c) Assemble strap to back of anchor unit using 

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

a) Drive anchor unit to within 12" of ground level.  1.

Alternate A Steps of Installation:
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919

"4
114"4

114

7"C

7"C

5"

"4
11

W21-52-48

"4
3

"4
11

"4
3

7"C

4"

7"C

4"

7"C
"2

13

"16
1312"16

1312

15"15"

48"

48"

Background: orange

Legend: black (non-refl)

3"R 3"R 3"R

3"R

3"R 3"R

"4
112"4

112

W21-53-48

12"

18"

"16
54

"8
75

"4
18

"16
111

"16
12

W16-7aP-18

Background: orange

Legend: black (non-refl)

"8
3

"16
7

"2
11R

3"

"16
73

"16
73

"2
11

"8
75

"2
1

"8
5R

30°

W16-7aP-18
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TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

" x 14 gauge x 12"4
3" x 14

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

" x 5'-0"8
1" x 2

1" x 12
11

Upright

Galv steel perforated tube

" x 14 gauge x 5'-0"4
3" x 14

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

1'-9"4'-6"1'-9"

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

8'-0" (6'-0" may be used without sign)

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

rails:  1) use no sign panel, and 2) 

Limitations when using 8'-0" barricade (A)

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

not allow collection of debris.  Do not place ballast on the 

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

the top stripe being orange for each drum.  Do not exceed 

Use a minimum of two orange and two white stripes with 

white retroreflective stripes 4" to 6" wide for drum markings.  

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

42" in height by alternating four 4" to 6" wide orange and 

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

material on the vertical panel is 36 inches or more, use a 

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

2.0 lb/ft max)
(1.12 lb/ft min to 
Steel u-channel

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

" x 1" hex head bolts with a 16
5with 

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

stripes for each cone with the top stripe being orange.  Use 

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.  3.

to bond to pavement surface.

For removal, remove anchors and fill installation hole with an epoxy designed 2.

specifications.

Drill installation holes to diameter and depth required by manufacturer's 1.

INSTALLATION NOTES:

than 36", use a rail stripe width of 4".

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

to pass.  Place retroreflective sheeting on both sides of the rails 

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13

4683

BARRICADE AND CHANNELIZING DEVICE DETAILS
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12" 12"

60"

36"

24"

3"

18"

(main sign)
Vertical clearance

24"

(secondary sign)
Vertical clearance

required)

(when 

G20-1b-60

15"

48" 48"

16"

16"

12"

6' min

shoulder

Edge of finished

lane

Edge of driving

6' to 16'

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

15"

48" 48"

16"

16"

18"

18"

6"

12"

4"

(urban areas)

Orange flags

3" 21"

60"

60"

24"

12"

12"

12"

15" 15"24"
3"

3"

18"

54"

48"

12"

24"

12"

12" 12"24"

9"

12" 24" 12"

48"

12"

24"

18"

3"

3"

10"

20"

20"

10"

60"
15"

30"
3"

3"

24"

16"

16"

48"

15"

48"

12"

W16-2P-30

24"

30"

3"3"

3"

24"

3"

21"

18"

 

supports

Extend

48"

15"

15"

18"

30"3"

12"

24"15"

54"

15"

6"
24"

24"

30"

3"3"

30"

3"

21"

24"

3"

48"

24" 12"12"

12"

24"

12"

48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

and E5-1 is allowed for longer than 5 days.

R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10, 

failures, etc., will not accrue towards the 5 day period.  Use of 

circumstances, such as equipment breakdown, rain, subgrade 

of the sign is not obstructed.  Time delays caused by unforseen 

portable signs for 5 days or less, is allowed as long as the view 

Use of low-mounting height (minimum 12" vertical clearance) 

within the pavement surface.  

clearance stated above when it is necessary to place signs 

Portable Signs:  Provide portable signs that meet the vertical 6.

post for signs with an area exceeding 50 square feet.

Provide a minimum clearance of 7'-0" from the ground at the 

vertical clearance stated above.

The vertical clearance to secondary signs is 1'-0" less than the 

absence of a curb.

the top of the curb or from the near edge of the driving lane in 

obstructed, install signs with a vertical clearance of 7'-0" from 

pedestrian movements are likely or the view of the sign may be 

5'-0" (see TYPICAL SECTION.)  In areas where parking or 

Vertical Clearance:  Install signs with a vertical clearance of 5.

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

signs, such as the cardinal direction and directional arrows, with 

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

"Left" and "Right" message on lane closure sign)

signs on reflectorized plate (without borders) as required.  (i.e. 

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

" 2
1Sign Panels:  Provide sign panels made of 0.100" aluminum, 2.

behind sign panels when used with u-posts.

Do not attach guy wires to sign supports.  Attach wind beams 

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

secondary sign is 3.0 lb/ft.  Post sizes based on a wind speed 

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

sizes are 2.5 lb/ft u-channel or 2" x 2" x 12 gauge steel 

Sign Supports:  Galvanize or paint supports.  Minimum post 1.

NOTES:

required)

(when

R1-50P-24

(with R1-50P-24 sign as required)

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

(with R2-1aP-24 sign as required)

48" x 48" SIGN

3"

18"

10-4-13

D-704-14
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CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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T
h
re

a
d
e
d

3
"

27"

" 
D
ia
 b

o
lt

4
1

1

2" ID

2" ID

27"

9'- 4"

"
2

1
1
7

1
0
"

27"

13"

" ID4
37

"
4

3
1
7

12" 2"2"

1
9
"

1
0
"

3
2
"

3
"3"

10"10"10"

30"

Optional

U3

14 spaces @ 8" each

4"

3"3"

4"

U2

U1U1

U2

A

B

3"

5
"

2
"

3
2
"

"
4

3
1
7

"2
11

7
"

3"

"
4

3
1
7

"2
11

4"4"

30" 60"

10' Nominal

4" 4"

30"

U1U1

U2
U2

8"

5"

3.5" 3"

2
"

2
"

"2
11

" Rad16
32

4" Dia x 3/8" washer

2
5
"

Bar List

Mark Size No. Length Shape

C1

U1

U2

U3

4

4

4

4

6

2

2

15

9'- 4"

4'- 8"

"4
14'- 10

5'- 4" Bent

Straight

Bent

Bent

Double Hex Connection Bolt

" Dia connecting bolt4
11

U3

C1

(Typ)

(optional)

10" Rad

Entrance Angle

White - 4"

136

200

Property Result
 Method

ASTM Test
Intensity

Specific

Yellow - 4"

(min psi) @ yield

Tensile strength

-20°F (ft-lbs/in of notch)

Impact strength @

73°F (ft-lbs/in of notch)

Impact strength @

" @ 73°F4
1PSI 

Flexural strength,

" @ 73°F4
1

Flexural modulus, PSI

Thickness (min)

Elongation @ yield 30%

300,000

8,000

14.0

3.2

5,500

.090"

D638

Method A

  D256

Method A

  D256

D790

D790

D638

Surface 1

Surface 2

Surface 3

" Min thickness
8
3

Min 4" OD washer 

Nut and washer

(One per 10 Ft section)

on Surface 1 & 2.

edge.  Two way reflective

as the edge line along barrier

Use same color reflective faces

thermo-plastic material conforming to the following:

Use high impact,weatherable engineering 

Marker Body

to temporarily mount markers to portable concrete barrier.

" wide release paper on surface 3 4
12" wide on 2

" thick, 8
1Use factory applied solid butyl rubber 

Adhesive

in candlepower for the reflector:

performance with an observation angle of 0.1' measured 

backing, 3" wide, providing the following minimum optical 

Use retroreflective, acrylic microprism material with acrylic 

Reflective Tape

     individual sections.

7.  Place barrier to minimize openings between 

 

     barrier installation.

     nut and washer connection for duration of 

     double hex connecting bolt.  Maintain bottom 

" Dia A-307 4
1

6.  Connect barrier sections with 1 

 

     barrier at 20' centers.

5.  Place barrier markers at the center of the

 

     4 inch letters.  Field match A end with B end.

4.  Imprint barrier ends A and B as shown with

 

     of NDDOT Standard Specifications.

3.  Provide steel in accordance with Section 612 

 

2.  Use AAE-3 Concrete.

 

     ASTM A153, except for the loop inserts.

1.  Galvanize all exposed hardware as per
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07-20-12

D-704-51
(TEMPORARY USAGE)

PORTABLE PRECAST CONCRETE MEDIAN BARRIER 

End View

Dap Detail

C1 Bar Detail

U3 Bar Detail

U1 Bar Detail

U2 Bar Detail

Plan View

Side View

Connecting Bolt Detail

Bolt Connection Detail

Barrier Marker Detail

Kirk J Hoff,

11/1/19



overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Stringer
3"

3"

1' 6"

9"

9"3"3"

6"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

2' 0"12"
3"3"

6"

6"

3"

3"

3"

Sign supports

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

2' 6"18"

3"3"

6"

6"

3"

3"3"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

3' 0"18"

3"3"

3"3"

9"

9"
6"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

3' 6"24"

3"3"

3"3"

9"

9"
6"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

4' 0"24"

3"3"

3"3"

12"

12"
9"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

4' 6"30"

3"3"

3"3"

12"

12"
9"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

5' 0"30"

3"3"

3"3"

15"

15"
12"

overhang
    Sign

Post spacing
overhang
    Sign 

Sign length

spacing
   Bolt

spacing
   Bolt

spacing
   Bolt

Sign supports

5' 6"36"

3"3"

3"3"

15"

15"
12"

Sign supports

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

S
tr
in

g
e
rs

VARIES X 1'-6"
4'-0"

4'-6"

5'-0"

5'-6"

6'-0"

6'-6"

7'-0"

7'-6"

8'-0"

8'-6"

9'-0"

9'-6"

10'-0"

10'-6"

11'-0"

11'-6"

12'-0"

12'-6"

13'-0"

13'-6"

14'-0'

14'-6"

15'-0"

15'-6"

16'-0"

16'-6"

17'-0"

17'-6"

18'-0"

18'-6"

19'-0"

19'-6"

20'-0"

1'-0"

1'-3"

1'-0"

1'-3"

1'-6"

1'-3"

1'-6"

2'-3"

2'-6"

2'-9"

2'-3"

2'-6"

2'-9"

3'-0"

3'-3"

3'-6"

2'-9"

3'-0"

3'-3"

3'-6"

3'-9"

3'-0"

3'-3"

3'-6"

3'-9"

4'-0"

18"

21"

24"

18"

20"

22"

24"

21"

24"

24"

21"

22"

24"

23"

24"

24"

22"

24"

2-20" & 2-19"

2-22" & 2-23"

4-20" & 1-22"

2-21" & 3-22"

4-23" & 1-22"

3-22" & 4-21"

2-23" & 5-22"

6-23" & 1-24"

6-22" & 2-21"

4-23" & 4-22"

6-23" & 2-24"

6-23" & 3-22"

6-23" & 3-24"

8-22" & 2-23"

8-23" & 2-22"

VARIES X 2'-0"

VARIES X 2'-6"

VARIES X 3'-0"

VARIES X 3'-6"

VARIES X 4'-0"

VARIES X 4'-6"

VARIES X 5'-0"

VARIES X 5'-6"

Length

Sign

Overhang

Sign

Spacing

Post

Spacing

Bolt

2 POSTS

1'-9"

1'-9"

1'-9"

2'-0"

2'-0"

2'-0"

2'-0"

2'-0"

2'-0"

3'-0"

3'-0"

3'-0"

4'-0"

4'-0"

4'-0"

4'-0"

5'-0"

5'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

12'-0"

12'-0"

12'-0"

12'-0"

12'-0"

" bolt.8
33.  Punch holes round for 

 

" perforated square tube stringers.2
1" x 12

12.  Use 1

 

1.  Use 0.100 inch minimum thickness sign backing material.

 

Notes:

9-04-19

8-30-18
New Design Engineer PE Stamp.

Updated notes to active voice.
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS 

FOR VARIABLE LENGTH SIGNS

9-25-12

4683

Kirk J Hoff,

9/04/19



` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 

NOTES:

08-27-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line
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PAVEMENT MARKING D-762-4

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

Kirk J Hoff,

12-1-10

8/27/19



T

T TTT T T T T

T T T T T T T

T T T T

T T T TT T T T T T T T

T T T T T T T TTTTTT
T T T T T T T T T T T T T

T T T TT T T TT T T T

T T T TT T T T T T T T

T T T TT T T TT T T T
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T T T T T TTTTTTTTT

T T T T T T T T T T T T T

T T T T T T

T T T T T T T

T

T

T

T

T

T

T

T

T

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane
Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

`

`

`

`

`

` `

`

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line
4" Yellow Lane Line

4" yellow line

4" White Lane Line

4" White Lane Line

4" White Channel Line

4" White Lane Line

4" White Lane Line

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

Yellow Double Raised Pvmt. Mkrs

Yellow Raised Pvmt Mkrs

Yellow Raised Pvmt. Mkrs

Yellow Raised Pvmt. Mkrs

4" White Lane Line

4" White Lane Line

Double Yellow Raised Pvmt. Mkrs

30'

3.33'

3.33'

10'

30'

30'

10'

3.33'

3.33'30'

50'

30'
3.33'

3.33'

10'

50'

30' 30'

Varies

30'

10'

3.33'

3.33'

Varies

Continue 10' Spacing

10'

10'

10'

10'

10'

10'

10'

10'

10'

10'10'

10'

10'

10'

10'

T
T

major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 
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SHORT-TERM PAVEMENT MARKING

Kirk J Hoff,

12-1-10

D-762-11

3-29-16
(previously was D-762-6)

Re-numbered to be D-762-11

10-17-17 Updated to active voice.

8-27-19 New Design Engineer PE Stamp.

8/27/19
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