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7KLV�SXEOLFDWLRQ�LV�JXLGDQFH�IRU�WKH�GHVLJQ�RI�KLJKZD\
IDFLOLWLHV�WKDW�SURYLGH�GLUHFW�DFFHVV�IRU�KLJK�RFFXSDQF\
YHKLFOHV��+29V��EHWZHHQ�+29�ODQHV�DQG�IO\HU�VWRSV�DQG
RWKHU�SXEOLF�WUDQVSRUWDWLRQ�SDVVHQJHU�IDFLOLWLHV�

7KH�:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
SURYLGHV�JXLGDQFH�IRU�WKH�GHVLJQ�RI�ULJKW�VLGH�DFFHVV
IDFLOLWLHV�LQ�WKH�'HVLJQ�0DQXDO��0���������7KLV�SXEOLFDWLRQ
VXSSOHPHQWV�WKH�'HVLJQ�0DQXDO�ZLWK�JXLGDQFH�IRU�WKH�GHVLJQ
RI�OHIW�VLGH�DFFHVV�IDFLOLWLHV�DQG�RWKHU�+29�DFFHVV�IDFLOLWLHV
ZLWK�H[WUHPHO\�OLPLWLQJ�ZLGWK�FRQVWUDLQWV�

7KH�JXLGDQFH�DQG�IXOO�GHVLJQ�OHYHO�LQ�WKH�'HVLJQ�0DQXDO
DUH�WR�EH�XVHG�ZKHUH�DSSOLFDEOH��7KLV�SXEOLFDWLRQ�SURYLGHV
DGGLWLRQDO�JXLGDQFH�IRU�FRQVLVWHQW�GHVLJQV�RI�+29�GLUHFW
DFFHVV�IDFLOLWLHV�
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E�
*HQHUDO

1.01 This Guide
1.02 Existing Facilities
1.03 Deviations
1.04 Reviews, Studies, and Reports

1.01  This Guide

7KLV�SXEOLFDWLRQ�LV�D�VXSSOHPHQW�WR�WKH�'HVLJQ�0DQXDO
SURYLGLQJ�JXLGDQFH�IRU�WKH�GHVLJQ�RI�GLUHFW�DFFHVV�IDFLOLWLHV
IRU�KLJK�RFFXSDQF\�YHKLFOHV�EHWZHHQ�+29�ODQHV�DQG�SXEOLF�
WUDQVSRUWDWLRQ�SDVVHQJHU�IDFLOLWLHV�

7KH�:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
SURYLGHV�JXLGDQFH�IRU�WKH�GHVLJQ�RI�KLJKZD\V�LQ�JHQHUDO�
DQG�ULJKW�VLGH�DFFHVV�IDFLOLWLHV�LQ�SDUWLFXODU��LQ�WKH�'HVLJQ
0DQXDO��7KLV�GUDIW�JXLGH�VXSSOHPHQWV�WKH�'HVLJQ�0DQXDO
ZLWK�JXLGDQFH�IRU�WKH�GHVLJQ�RI�IDFLOLWLHV�WR�ILW�LQWR�H[WUHPHO\
OLPLWHG�VSDFHV��OHIW�VLGH�GLUHFW�DFFHVV�IDFLOLWLHV��DQG�RWKHU
+29�DFFHVV�IDFLOLWLHV�VSHFLILFDOO\�WR�DFFRPPRGDWH�EXVHV�

8VH�WKLV�SXEOLFDWLRQ�DV�DQ�H[WHQVLRQ�RI�WKH�'HVLJQ�0DQXDO
ZKHQ�GHVLJQLQJ�+29�GLUHFW�DFFHVV�IDFLOLWLHV�DQG�UHTXHVW
DSSURYDO�RI�D�GHYLDWLRQ�IRU�DQ\�GHFLVLRQ�WR�GR�PRUH�RU�OHVV
WKDQ�LQGLFDWHG��7KLV�JXLGH�SURYLGHV�IRU�FRQVLVWHQW�GHVLJQV
RI�IHDWXUHV�QRW�IRXQG�LQ�WKH�'HVLJQ�0DQXDO��)RU�H[DPSOH�
WKH�OHIW�VLGH�SDUDOOHO�RQ�FRQQHFWLRQ�GHVLJQ�SUHVHQWHG�KHUH
LV�D�QHZ�GHVLJQ�QRW�FRYHUHG�LQ�WKH�'HVLJQ�0DQXDO�

1.02  Existing Facilities
:KHQ�GHVLJQLQJ�DQ�+29�GLUHFW�DFFHVV�IDFLOLW\��WKH�H[LVWLQJ
JHQHUDO�SXUSRVH�IDFLOLWLHV�PXVW�QRW�EH�GHJUDGHG��+RZHYHU�
WKHUH�PD\�EH�RSSRUWXQLWLHV�WR�LPSURYH�H[LVWLQJ�JHRPHWULFV�
7KHVH�RSSRUWXQLWLHV�FDQ�EH�LGHQWLILHG�GXULQJ�WKH�SURMHFW
GHILQLWLRQ�SKDVH�

:KHQ�DQ�+29�GLUHFW�DFFHVV�IDFLOLW\�SURMHFW�LQFOXGHV�ZRUN
RQ�WKH�H[LVWLQJ�IDFLOLWLHV�RI�WKH�,QWHUVWDWH��DSSO\�WKH
QHZ�UHFRQVWUXFWLRQ�URZ�RI�WKH�,QWHUVWDWH�'HVLJQ�0DWULFHV
LQ�'HVLJQ�0DQXDO�&KDSWHU������´'HVLJQ�0DWUL[�3URFHGXUHV�µ
DQG�SURFHVV�GHYLDWLRQV�DFFRUGLQJO\�
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1.03  Deviations
:KHQ�GHVLJQLQJ�DQ�+29�GLUHFW�DFFHVV�IDFLOLW\��DQ�DSSURYHG
GHYLDWLRQ�LV�UHTXLUHG�IRU�DQ\�OHIW�VLGH�FRQQHFWLRQ�

$SSURYDO�RI�D�GHYLDWLRQ�PXVW�EH�VRXJKW�LQ�DFFRUGDQFH�ZLWK
'HVLJQ�0DQXDO�)LJXUH��������´'HVLJQ�$SSURYDO�/HYHO�µ�LQ
&KDSWHU������´'HVLJQ�'RFXPHQWDWLRQ�DQG�$SSURYDO�µ�:KHQ
DSSO\LQJ�IRU�GHYLDWLRQ�DSSURYDO��LW�LV�QHFHVVDU\�WR�SURYLGH
WZR�H[SODQDWLRQV��7KH�ILUVW�H[SODLQV�ZK\�WKH�:6'27
JXLGDQFH�ZDV�QRW�RU�FRXOG�QRW�EH�XVHG��7KH�VHFRQG�SURYLGHV
WKH�MXVWLILFDWLRQ�IRU�WKH�GHVLJQ�WKDW�LV�SURSRVHG��-XVWLILFDWLRQ
IRU�D�GHYLDWLRQ�PXVW�EH�VXSSRUWHG�E\�DW�OHDVW�WZR�RI�WKH
IROORZLQJ�
• $FFLGHQW�KLVWRU\�RU�SRWHQWLDO

• %HQHILW�FRVW�DQDO\VLV

• (QJLQHHULQJ�MXGJPHQW

• (QYLURQPHQWDO�LVVXHV

• 5RXWH�FRQWLQXLW\

(QJLQHHULQJ�MXGJPHQW�MXVWLILFDWLRQ�PLJKW�LQFOXGH�UHIHUHQFHV
WR�RWKHU�SXEOLFDWLRQV�

1.04 Reviews, Studies, and Reports

7KH�'HVLJQ�0DQXDO�LV�WR�EH�IROORZHG�ZKHQ�GHYHORSLQJ
DQ�+29�GLUHFW�DFFHVV�SURMHFW��0RVW�IDFHWV�RI�WKH�SURMHFW
GHYHORSPHQW�SURFHVV�UHPDLQ�XQFKDQJHG�GHVSLWH�WKH�XQXVXDO
QDWXUH�RI�WKH�SURMHFWV�WKDW�DUH�WKH�IRFXV�RI�WKLV�JXLGH��)RU
H[DPSOH��HDUO\�FRRUGLQDWLRQ�ZLWK�RWKHUV�LV�DOZD\V�D�YLWDO
SDUW�RI�GHYHORSLQJ�D�SURMHFW��7KHUH�DUH�DOVR�HQYLURQPHQWDO
FRQVLGHUDWLRQV��SXEOLF�LQYROYHPHQW��DQG�9DOXH�(QJLQHHULQJ
VWXGLHV��7KHVH�DUH�DOO�QHFHVVDU\�WR�HQVXUH�DSSURSULDWH�VFRSH
DQG�FRVWV�

7KHUH�PD\�DOVR�EH�UHYLHZV��VWXGLHV��DQG�UHSRUWV�UHTXLUHG
E\�DJUHHPHQWV�ZLWK�UHJLRQDO�WUDQVLW�DXWKRULWLHV�RU�RWKHU
DJHQFLHV�

8VH�'HVLJQ�0DQXDO�&KDSWHU�������´$FFHVV�3RLQW�'HFLVLRQ
5HSRUW�µ�ZKHQ�WKHUH�LV�D�SURSRVDO�WR�DGG��GHOHWH��RU�FKDQJH
DQ�DFFHVV�SRLQW�
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8VH�'HVLJQ�0DQXDO�&KDSWHU������´9DOXH�(QJLQHHULQJµ��9(��
WR�FRQGXFW�9(�VWXGLHV�WKDW�

• 5HGXFH�LPSDFWV�

• $QDO\]H�IXQFWLRQV�

• 5HGXFH�SURMHFW�FRVWV�

• (QVXUH�FRRUGLQDWLRQ�ZLWK�LQWHUQDO�DQG�H[WHUQDO�SDUWQHUV�

• 'HILQH�VFRSH�

7KURXJKRXW�WKH�SURMHFW�GHYHORSPHQW�SKDVH��HQVXUH�WKDW�WKH�

• 3URMHFW�GHILQLWLRQ�DQG�FRVW�HVWLPDWH�DUH�FRUUHFW�

• 3URMHFW�GHYHORSPHQW�SURFHVV�LV�RQ�VFKHGXOH�

• 3URMHFW�GRFXPHQWV�DUH�ELGGDEOH�

• 3URMHFW�ZLOO�EH�FRQVWUXFWLEOH�

• 3URMHFW�ZLOO�EH�PDLQWDLQDEOH�

&RQVWUXFWLELOLW\�RI�+29�GLUHFW�DFFHVV�IDFLOLWLHV�LV�DQ
LPSRUWDQW�FRQVLGHUDWLRQ�GXULQJ�WKH�GHVLJQ�SKDVH��7KHVH
IDFLOLWLHV�ZLOO�W\SLFDOO\�EH�FRQVWUXFWHG�RQ�H[LVWLQJ�KLJKZD\V
ZLWK�WUDIILF�PDLQWDLQHG�RQ�VLWH��.H\�JRDOV�DUH�WR�

• (QVXUH�WKDW�WKH�SURMHFW�FDQ�EH�EXLOW�

• 3ODQ�D�FRQVWUXFWLRQ�VWUDWHJ\�

• 3URYLGH�D�VDIH�ZRUN�]RQH�

• 0LQLPL]H�FRQVWUXFWLRQ�GHOD\V�

$FFHVV�WR�WKHVH�IDFLOLWLHV�E\�PDLQWHQDQFH�FUHZV�PXVW
EH�FRQVLGHUHG��$YRLG�LWHPV�WKDW�UHTXLUH�D�VLJQLILFDQW
PDLQWHQDQFH�HIIRUW�DQG�PLJKW�UHVXOW�LQ�ODQH�FORVXUH
IRU�URXWLQH�PDLQWHQDQFH�RU�UHSDLU�
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F�
5HIHUHQFHV

2.01 General
2.02 References

2.01 General
7KHUH�DUH�VHYHUDO�H[FHOOHQW�SXEOLFDWLRQV�WKDW�PLJKW�EH�XVHIXO
IRU�WKH�SODQQLQJ��GHVLJQ��DQG�RSHUDWLRQ�RI�KLJK�RFFXSDQF\
YHKLFOH�IDFLOLWLHV��7KH�UHIHUHQFHV�OLVWHG�EHORZ�DUH�RQO\�D�VHOHFW
IHZ�DQG�WKHUH�ZLOO��QR�GRXEW��EH�QHZ�RQHV�DIWHU�WKLV�JXLGH�LV
SXEOLVKHG�

7KLV�JXLGH�KDV�VHYHUDO�ILJXUHV�WKDW�KDYH�EHHQ�FRSLHG�IURP
3DUVRQV�%ULQNHUKRII�,QF��SXEOLFDWLRQV�ZLWK�WKHLU�SHUPLVVLRQ
DQG�YDOXDEOH�DVVLVWDQFH�

2.02 References
• Design Manual  M 22-01

• Manual on Uniform Traffic Control Devices for Streets and
Highways and the Modifications for Washington State
(MUTCD)  M 24-01

• Sign Fabrication Manual  M 55-05

• Standard Plans for Road, Bridge, and Municipal
Construction (Standard Plans)  M 21-01

• Traffic Manual  M 51-02

• Northwest Region’s SC&DI Design Guide

:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
(QJLQHHULQJ�3XEOLFDWLRQV
32�%R[������
2O\PSLD�:$�����������
��������������

• High-Occupancy Vehicle Facilities
A Planning, Design, and Operation Manual

• FHWA/PB HOV Interactive 1.0 High Occupancy Vehicle
Data Base from the U.S., Canada and Europe (CD ROM)

)HGHUDO�+LJKZD\�$GPLQ��DQG�3DUVRQV�%ULQNHUKRII�,QF�
����6RXWK�0DLQ�6WUHHW��6XLWH����
2UDQJH�&$������
��������������
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• A Policy on Geometric Design of Highways and Streets
1994 (the Green Book)

• Guide for the Design of High Occupancy Vehicle Facilities

$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\
DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72�
����1RUWK�&DSLWRO�6WUHHW�1:�6XLWH����
:DVKLQJWRQ�'&������
��������������

• Transit Implications of HOV Facility Design
WA-RD 396.1

Final Technical Report
September 1996
:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�LQ
FRRSHUDWLRQ�ZLWK�WKH�86'27�)HGHUDO�7UDQVLW�$GPLQLVWUDWLRQ
1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ�6HUYLFH
6SULQJILHOG�9$������

• Bus Use of Highways, Planning and Design Guidelines
Report 155

• HOV Systems Manual
draft dated February 1998

1DWLRQDO�&RRSHUDWLYH�+LJKZD\�5HVHDUFK�3URJUDP
7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG
1DWLRQDO�$FDGHP\�RI�6FLHQFHV
�����&RQVWLWXWLRQ�$YHQXH�1:
:DVKLQJWRQ�'&������

• Introduction to Value Engineering

7UDQVSRUWDWLRQ�3DUWQHUVKLS�LQ�(QJLQHHULQJ�(GXFDWLRQ
'HYHORSPHQW��75$163(('���8QLYHUVLW\�RI�:DVKLQJWRQ
���%�0RUH�+DOO��);���
6HDWWOH�:$������
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G�
'HILQLWLRQV

3.01 General
3.02 Definitions

3.01 General
7KH�IROORZLQJ�GHILQLWLRQV�DUH�PDLQO\�IURP�$$6+72·V
7UDQVSRUWDWLRQ�*ORVVDU\�EXW�VRPH�KDYH�EHHQ�FXVWRPL]HG
RU�FUHDWHG�IRU�WKLV�SXEOLFDWLRQ�

3.02 Definitions
IO\HU�VWRS�� D�WUDQVLW�VWRS�LQVLGH�WKH�OLPLWHG�DFFHVV
ERXQGDULHV

+29�� KLJK�RFFXSDQF\�YHKLFOH��D�PRWRU�YHKLFOH�FDUU\LQJ
D�VXIILFLHQW�QXPEHU�RI�SDVVHQJHUV�WR�TXDOLI\�IRU�RFFXS\LQJ
D�ODQH�ZKLFK�LV�UHVHUYHG�IRU�PRYHPHQW�RI�D�ODUJH�QXPEHU
RI�SHRSOH

+29�GLUHFW�DFFHVV�IDFLOLW\�� D�UDPS�DQG�LWV�FRQQHFWLRQ
GLUHFWO\�WR�DQ�+29�ODQH��H[FOXVLYHO\�IRU�WKH�XVH�RI�KLJK
RFFXSDQF\�YHKLFOHV�WR�PRYH�EHWZHHQ�WKH�UDPS�DQG�WKH
+29�ODQH�ZLWKRXW�FURVVLQJ�JHQHUDO�SXUSRVH�ODQHV

UDPS�� D�VKRUW�URDGZD\�FRQQHFWLQJ�D�PDLQ�ODQH�RI�D
KLJKZD\�ZLWK�DQRWKHU�IDFLOLW\�IRU�YHKLFXODU�XVH��VXFK
DV�D�URDG��SDUNLQJ�ORW��RU�WUDQVLW�VWRS

UDPS�FRQQHFWLRQ�� WKH�SDYHPHQW�DW�WKH�HQG�RI�D�UDPS�
FRQQHFWLQJ�WR�D�PDLQ�ODQH�RI�D�KLJKZD\

UDPS�WHUPLQDO�� WKH�HQG�RI�D�UDPS�DW�D�ORFDO�URDG��WUDQVLW
VWRS��RU�SDUN�DQG�ULGH�ORW

6&	',�� VXUYHLOODQFH��FRQWURO��DQG�GULYHU�LQIRUPDWLRQ��D
V\VWHP�GHVLJQHG�WR�RSWLPL]H�HIILFLHQF\�RI�D�WUDQVSRUWDWLRQ
QHWZRUN�E\�FROOHFWLQJ�WUDIILF�GDWD��FRQWUROOLQJ�DFFHVV��DQG
UHOD\LQJ�LQIRUPDWLRQ

WUDQVLW�VWRS�� D�IDFLOLW\�IRU�ORDGLQJ�DQG�XQORDGLQJ
SDVVHQJHUV�WKDW�LV�VHW�DVLGH�IRU�WKH�XVH�RI�WUDQVLW�YHKLFOHV
RQO\

WUDQVLW�YHKLFOH�� D�EXV�RU�RWKHU�PRWRU�YHKLFOH�WKDW�SURYLGHV
SXEOLF�WUDQVSRUWDWLRQ��XVXDOO\�RSHUDWHG�E\�D�SXEOLF�DJHQF\�
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H�
+29�$FFHVV�7\SHV�DQG�/RFDWLRQV

4.01 General
4.02 Freeway Connection Locations
4.03 Ramp Terminal Locations
4.04 Ramp Types
4.05 Transit Stops
4.06 Enforcement Areas

4.01 General
7R�SURYLGH�GLUHFW�DFFHVV�IRU�KLJK�RFFXSDQF\�YHKLFOHV�IURP
WKH�+29�ODQH�WR�D�SDVVHQJHU�ORDGLQJ�IDFLOLW\��WKHUH�DUH�PDQ\
RSWLRQV�DQG�PDQ\�FRQVWUDLQWV��7KLV�FKDSWHU�GHVFULEHV�D�VHOHFW
IHZ�RI�WKH�RSWLRQV��VHOHFWHG�DV�EHLQJ�FRQVLGHUHG�XVHDEOH�RQ
:DVKLQJWRQ·V�IUHHZD\V��DQG�IRFXVHV�RQ�VRPH�RI�WKH
FRQVWUDLQWV�

7R�VHOHFW�DQ�RSWLRQ��LW�LV�QHFHVVDU\�WR�ILUVW�HVWDEOLVK�WKH
QHHG��FKRRVH�SRVVLEOH�ORFDWLRQV��HYDOXDWH�VLWH�IHDWXUHV��VXFK
DV�WHUUDLQ��H[LVWLQJ�VWUXFWXUHV��PHGLDQ�ZLGWKV���DQG�HYDOXDWH
H[LVWLQJ�+29�LQIRUPDWLRQ��VXFK�DV�ODQHV��SDUN�DQG�ULGH
IDFLOLWLHV��WUDQVLW�URXWHV�DQG�VFKHGXOHV��DQG�RULJLQ�DQG
GHVWLQDWLRQ�VWXGLHV���7KH�FKRVHQ�ORFDWLRQ�PXVW�PHHW�DFFHVV
SRLQW�VSDFLQJ�UHTXLUHPHQWV�DQG�PXVW�EH�SURYHQ�QRW�WR
GHJUDGH�WUDIILF�RSHUDWLRQV�RQ�WKH�PDLQ�OLQH�

,PSRUWDQW�FRQVWUDLQWV�WR�WUDQVLW�VWRS�GHVLJQV�DUH�WKDW
SDVVHQJHU�DFFHVV�WR�D�EXV�LV�RQ�LWV�ULJKW�VLGH�RQO\�DQG
SDVVHQJHU�DFFHVV�WR�D�ORDGLQJ�SODWIRUP�PXVW�DFFRPPRGDWH
WKH�GLVDEOHG�

4.02  Freeway Connection Locations
(1)  Spacing

)RU�PLQLPXP�UDPS�WHUPLQDO�VSDFLQJ�VHH�'HVLJQ�0DQXDO
&KDSWHU������´7UDIILF�,QWHUFKDQJHV�µ�,QFOXGH�JHQHUDO�SXUSRVH
UDPS�FRQQHFWLRQV�WKDW�FDXVH�WUDIILF�WR�FURVV�WKH�+29�ODQH��DV
ZHOO�DV�WKH�+29�GLUHFW�DFFHVV�FRQQHFWLRQV��LQ�WKLV�HYDOXDWLRQ�
*HQHUDO�SXUSRVH�UDPSV�WKDW�GR�QRW�FDXVH�WUDIILF�WR�FURVV�WKH
+29�ODQH�DUH�QRW�FRQVLGHUHG�ZKHQ�HYDOXDWLQJ�WKH�VSDFLQJ
RI�WKH�+29�GLUHFW�DFFHVV�FRQQHFWLRQV�
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+RZHYHU��WUDIILF�RSHUDWLRQV�FDQ�EH�GHJUDGHG�E\�WKH�ZHDYLQJ
FDXVHG�E\�D�OHIW�VLGH�RQ�FRQQHFWLRQ�IROORZHG�FORVHO\�E\�D
ULJKW�VLGH�RII�FRQQHFWLRQ��RU�D�ULJKW�VLGH�RQ�FRQQHFWLRQ
IROORZHG�E\�D�OHIW�VLGH�RII�FRQQHFWLRQ���&RQGXFW�DQ�DQDO\VLV�WR
HQVXUH�WKDW�WKH�QHZ�UDPS�ZLOO�QRW�GHJUDGH�WUDIILF�RSHUDWLRQV�
6HH�'HVLJQ�0DQXDO�&KDSWHU�������´$FFHVV�3RLQW�'HFLVLRQ
5HSRUW�µ�IRU�JXLGDQFH�RQ�WKH�VWXGLHV�DQG�UHSRUW�UHTXLUHG�IRU
D�QHZ�DFFHVV�SRLQW�WR�EH�FRQVLGHUHG�RQ�WKH�,QWHUVWDWH�V\VWHP�

:KHQ�DQ�RII�FRQQHFWLRQ�IROORZV�DQ�RQ�FRQQHFWLRQ��SURYLGH
IXOO�VSHHG�FKDQJH�ODQH�OHQJWKV�DQG�WDSHUV��&KDSWHU���
´'LUHFW�$FFHVV�*HRPHWULFVµ��RU�DW�OHDVW�VXIILFLHQW�GLVWDQFH�IRU
IXOO�VSHHG�FKDQJH�ODQHV�WKDW�FRQQHFW�DW�IXOO�ZLGWK��QR�WDSHUV��
$Q�DX[LOLDU\�ODQH�FDQ�EH�XVHG�WR�FRQQHFW�WKH�IXOO�ZLGWK
VSHHG�FKDQJH�ODQHV�LI�WKHUH�LV�QRW�VXIILFLHQW�GLVWDQFH�IRU
ERWK�WDSHUV�

(2)  Sight Distance

/RFDWH�ERWK�RQ��DQG�RII�FRQQHFWLRQV�WR�WKH�PDLQ�OLQH�ZKHUH
GHFLVLRQ�VLJKW�GLVWDQFH�H[LVWV�RQ�WKH�PDLQ�OLQH���6HH�'HVLJQ
0DQXDO�&KDSWHU������´6LJKW�'LVWDQFH�µ�

4.03  Ramp Terminal Locations
 (1)  Local Roads

$FFHVV�WR�WKH�+29�ODQH�FDQ�EH�SURYLGHG�E\�D�UDPS�WKDW
WHUPLQDWHV�DW�DQ�LQWHUVHFWLRQ�ZLWK�D�ORFDO�URDG��7KH�ORFDO
URDG�PD\�LQFRUSRUDWH�+29�ODQHV��EXW�WKH\�DUH�QRW�UHTXLUHG�
6HH�JXLGDQFH�LQ�&KDSWHU����´7UDIILF�'HVLJQ�(OHPHQWV�µ�IRU
VLJQLQJ��DQG�SDYHPHQW�PDUNLQJV�LQ�WKH�ILJXUHV��

&RQVLGHU�WUDIILF�RSHUDWLRQV�RQ�WKH�ORFDO�URDG��/RFDWH�WKH
WHUPLQDO�ZKHUH�

• ,W�ZLOO�KDYH�WKH�OHDVW�LPSDFW�RQ�WKH�ORFDO�URDG�

• ,QWHUVHFWLRQ�VSDFLQJ�UHTXLUHPHQWV�DUH�VDWLVILHG�

• 4XHXHV�IURP�DGMDFHQW�LQWHUVHFWLRQV�ZLOO�QRW�EORFN�WKH
UDPS�

• 4XHXHV�DW�WKH�UDPS�ZLOO�QRW�EORFN�DGMDFHQW�LQWHUVHFWLRQV�

• :URQJ�ZD\�PRYHPHQWV�DUH�GLVFRXUDJHG�

:KHQ�RII�UDPSV�DQG�RQ�UDPSV�DUH�RSSRVLWH�HDFK�RWKHU
RQ�WKH�ORFDO�URDG��FRQVLGHU�LQFRUSRUDWLQJ�D�WUDQVLW�VWRS
ZLWK�WKH�LQWHUVHFWLRQ�
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(2)  Park and Ride Lots

'LUHFW�+29�DFFHVV�UDPSV�WKDW�FRQQHFW�WKH�+29�ODQH�ZLWK
D�SDUN�DQG�ULGH�ORW�SURYLGH�HDV\�DFFHVV�IRU�H[SUHVV�WUDQVLW
YHKLFOHV�EHWZHHQ�WKH�+29�ODQH�DQG�D�ORFDO�VHUYLFH�WUDQVLW
VWRS�DW�WKH�SDUN�DQG�ULGH�IDFLOLW\��2WKHU�+29�WUDIILF�XVLQJ
WKH�DFFHVV�UDPS�PXVW�HQWHU�WKURXJK�WKH�SDUN�DQG�ULGH�ORW�

 (3)  Flyer Stops

0HGLDQ�IO\HU�VWRSV�GR�QRW�SURYLGH�JHQHUDO�DFFHVV�WR�WKH
+29�ODQH��$FFHVV�LV�IURP�WKH�+29�ODQH�WR�WKH�WUDQVLW
VWRS�DQG�EDFN�WR�WKH�+29�ODQH��1R�RWKHU�YHKLFOH�DFFHVV�LV
SURYLGHG��5DPSV�WR�DQG�IURP�WKH�IO\HU�VWRSV�DUH�QRUPDOO\
IRU�WUDQVLW�YHKLFOHV�RQO\�

4.04  Ramp Types
(1)  Drop Ramps

'URS�UDPSV�DUH�JHQHUDOO\�VWUDLJKW��VWD\LQJ�LQ�WKH�PHGLDQ�
DQG�FRQQHFWLQJ�WKH�+29�ODQH�ZLWK�D�ORFDO�URDG�RU�IO\HU
VWRS��)LJXUH������

(2)  T Ramps

$�7�UDPS�LV�D�PHGLDQ�UDPS��VHUYLQJ�DOO�IRXU�GLUHFWLRQV�
WKDW�FRPHV�WR�D�7�LQWHUVHFWLRQ�ZLWKLQ�WKH�PHGLDQ��XVXDOO\
RQ�D�VWUXFWXUH��7KH�VWUXFWXUH�WKHQ�FDUULHV�WKH�+29�UDPS
RYHU�SDUW�RI�WKH�IUHHZD\�RQ�D�ORFDO�URDG�RU�GLUHFWO\�WR�D�SDUN
DQG�ULGH�ORW��)LJXUH�������7KURXJK�WUDIILF�LV�QRW�SHUPLWWHG
DW�WKH�7�

(3)  Flyover Ramps

$�IO\RYHU�UDPS�LV�GHVLJQHG�WR�DFFRPPRGDWH�KLJK�VSHHG�WUDIILF
E\�XVLQJ�IODW�FXUYHV�DV�WKH�UDPS�FURVVHV�IURP�WKH�PHGLDQ
RYHU�RQH�GLUHFWLRQ�RI�WKH�IUHHZD\�WR�D�ORFDO�URDG��D�SDUN�DQG
ULGH�ORW��RU�DQ�+29�ODQH�RQ�DQRWKHU�IUHHZD\��)LJXUH������

4.05  Transit Stops
(1)  Flyer Stops

)O\HU�VWRSV�DUH�WUDQVLW�VWRSV�LQVLGH�WKH�OLPLWHG�DFFHVV
ERXQGDULHV�IRU�XVH�E\�H[SUHVV�WUDQVLW�YHKLFOHV�XVLQJ�WKH
IUHHZD\��7KH\�PD\�EH�ORFDWHG�LQ�WKH�PHGLDQ�DW�WKH�VDPH
JUDGH�DV�WKH�PDLQ�URDGZD\�RU�RQ�D�VWUXFWXUH��RQ�D�UDPS�
RU�RQ�WKH�ULJKW�

7KH�DGYDQWDJH�RI�D�IO\HU�VWRS�LV�WKDW�LW�UHGXFHV�WKH�WLPH
UHTXLUHG�IRU�H[SUHVV�WUDQVLW�YHKLFOHV�WR�VHUYH�LQWHUPHGLDWH
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GHVWLQDWLRQV��$�GLVDGYDQWDJH�LV�WKDW�SDVVHQJHUV�PXVW�WUDYHO
JUHDWHU�GLVWDQFHV�WR�UHDFK�WKH�ORDGLQJ�SODWIRUP�

6HH�'HVLJQ�0DQXDO�&KDSWHU�������´7UDQVLW�%HQHILW
)DFLOLWLHV�µ�IRU�DGGLWLRQDO�GHVLJQ�LQIRUPDWLRQ�

�D� 6LGH�3ODWIRUP�)O\HU�6WRSV�� 6LGH�SODWIRUP�IO\HU�VWRSV
DUH�QRUPDOO\�ORFDWHG�LQ�WKH�PHGLDQ��)LJXUH������DQG�KDYH
WZR�SDVVHQJHU�ORDGLQJ�SODWIRUPV��RQH�RQ�HDFK�VLGH
EHWZHHQ�WKH�EXV�ORDGLQJ�ODQH�DQG�WKH�WKURXJK�+29�ODQH�
7KLV�GHVLJQ�SURYLGHV�WKH�PRVW�GLUHFW�PRYHPHQW�IRU�WKH
H[SUHVV�WUDQVLW�YHKLFOH�DQG�LV�WKH�SUHIHUUHG�GHVLJQ�IRU
PHGLDQ�IO\HU�VWRSV�

7KLV�GHVLJQ�LV�UHODWLYHO\�ZLGH��:KHUH�VSDFH�LV�D�FRQFHUQ�
FRQVLGHU�VWDJJHULQJ�WKH�ORDGLQJ�SODWIRUPV�ORQJLWXGLQDOO\�

&RQVLGHU�WDOO�EDUULHU�WR�GLYLGH�WKH�GLUHFWLRQV�RI�WUDYHO�RU
VWDJJHULQJ�WKH�ORDGLQJ�SODWIRUPV�WR�SUHYHQW�XQDXWKRUL]HG
DW�JUDGH�PRYHPHQW�RI�SDVVHQJHUV�IURP�RQH�SODWIRUP�WR
WKH�RWKHU���6HH������7UDIILF�%DUULHUV�LQ�&KDSWHU����´7UDIILF
'HVLJQ�(OHPHQWV�µ�

�E� &HQWHU�3ODWIRUP�)O\HU�6WRSV�� &HQWHU�SODWIRUP�IO\HU
VWRSV�DUH�QRUPDOO\�ORFDWHG�LQ�WKH�PHGLDQ��)LJXUH�����
DQG�KDYH�D�VLQJOH�SDVVHQJHU�ORDGLQJ�SODWIRUP�EHWZHHQ
WKH�EXV�ORDGLQJ�ODQHV��:LWK�WKLV�GHVLJQ��OHVV�PHGLDQ
ZLGWK�LV�QHHGHG�WKDQ�IRU�D�VLGH�SODWIRUP�IO\HU�VWRS�DQG
WUDQVIHUV�DUH�HDVLHU��%HFDXVH�RI�WKH�FURVVRYHU�RI�WKH
ODQHV��RQO\�WUDQVLW�YHKLFOHV�DUH�DOORZHG�

8VH�JHRPHWULFV��SRVLWLYH�JXLGDQFH��VLJQLQJ��HWF���ZKHQ
GHVLJQLQJ�WKH�FURVVRYHUV��WR�PLQLPL]H�ZURQJ�ZD\�WUDIILF�

8VH�JDWHV�DW�WKH�HQWUDQFHV�WR�NHHS�XQDXWKRUL]HG�YHKLFOHV
IURP�HQWHULQJ���6HH������7UDIILF�%DUULHUV�LQ�&KDSWHU���
´7UDIILF�'HVLJQ�(OHPHQWV�µ�

�F� $W�*UDGH�3DVVHQJHU�&URVVLQJV�� 7KLV�GHVLJQ�LV�VLPLODU
WR�WKH�VLGH�SODWIRUP�IO\HU�VWRS��H[FHSW�WKDW�SDVVHQJHUV�DUH
DOORZHG�WR�FURVV�IURP�RQH�SODWIRUP�WR�WKH�RWKHU�DW�JUDGH
�)LJXUH�������7KLV�GHVLJQ�PLJKW�HOLPLQDWH�QHHG�IRU
HOHYDWHG�SDVVHQJHU�DFFHVV�WR�RQH�RI�WKH�ORDGLQJ�SODWIRUPV
DQG�VLPSOLILHV�WUDQVIHUV��7KH�SDVVHQJHU�FURVVLQJ
QHFHVVLWDWHV�SURYLGLQJ�D�JDS�LQ�WKH�EDUULHU�IRU�WKH
FURVVZDON�

2QO\�WUDQVLW�YHKLFOHV�DUH�DOORZHG�&RQVLGHU�VLJQDOV�DV
GLVFXVVHG�LQ������´3DVVHQJHUV�µ�&KDSWHU����´3DVVHQJHU
$FFHVV�µ
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�G� 5DPS�)O\HU�6WRSV�� $�IO\HU�VWRS�RQ�D�ULJKW�VLGH�UDPS
ZRUNV�ZHOO�ZLWK�GLDPRQG�LQWHUFKDQJHV�LQ�ZKLFK�H[SUHVV
WUDQVLW�YHKLFOHV�FDQ�XVH�WKH�RII�UDPS�WR�FRQQHFW�ZLWK
D�EXV�URXWH�RQ�WKH�ORFDO�URDG�DQG�WKH�RQ�UDPS�WR�UHWXUQ
WR�WKH�+29�ODQH��:KHQ�ORFDWHG�RQ�DQ�+29�GLUHFW�DFFHVV
GURS�UDPS��)LJXUH�������WKH�GHOD\�IRU�WKH�H[SUHVV�WUDQVLW
YHKLFOH�ZLOO�QRW�EH�PXFK�PRUH�WKDQ�WKDW�IRU�D�PHGLDQ
VWRS��DQG�SDVVHQJHU�DFFHVV�DQG�FRQQHFWLYLW\�WR�ORFDO
VHUYLFH�WUDQVLW�URXWHV�RQ�WKH�ORFDO�URDG�DUH�LPSURYHG�
$�VWRS�RQ�D�JHQHUDO�SXUSRVH�UDPS�ZLOO�LQFUHDVH�WKH�GHOD\
E\�UHTXLULQJ�WKH�H[SUHVV�WUDQVLW�YHKLFOH�WR�XVH�WKH�JHQHUDO
SXUSRVH�ODQHV�DQG�SRVVLEO\�GHJUDGH�PDLQ�OLQH�WUDIILF
RSHUDWLRQV�E\�LQFUHDVLQJ�ZHDYLQJ�PRYHPHQWV�

�H� 2WKHU�)O\HU�6WRSV�� :LWK�OHIW�VLGH�+29�ODQHV��IO\HU
VWRSV�ORFDWHG�RQ�WKH�ULJKW�VLGH�ZLOO�LQFUHDVH�WKH�GHOD\
WR�WKH�H[SUHVV�WUDQVLW�YHKLFOHV�E\�UHTXLULQJ�WKHP�WR
FURVV�WKH�JHQHUDO�SXUSRVH�ODQHV��+RZHYHU��WKHVH�VWRSV
LPSURYH�SDVVHQJHU�DFFHVV�IURP�WKDW�VLGH�RI�WKH�IUHHZD\�

(2)  Off-Line Transit Stops

�D� 3DUN�DQG�5LGH�6WRSV�� 7UDQVLW�VWRSV�ORFDWHG�DW�SDUN
DQG�ULGH�ORWV�SURYLGH�WUDQVIHU�SRLQWV�EHWZHHQ�WKH�H[SUHVV
WUDQVLW�V\VWHP�DQG�WKH�ORFDO�WUDQVLW�V\VWHP��DQG�WKHUH�LV
FRQYHQLHQW�SDVVHQJHU�DFFHVV�WR�WKH�SDUN�DQG�ULGH�ORW�
:KHQ�D�GLUHFW�DFFHVV�UDPS�LV�SURYLGHG��H[SUHVV�WUDQVLW
GHOD\V�IURP�WKH�+29�ODQH�WR�WKH�VWRS�DUH�UHGXFHG��7KHVH
GHOD\V�FDQ�EH�UHGXFHG�PRUH�E\�SURYLGLQJ�D�PHGLDQ�IO\HU
VWRS�ZLWK�SDVVHQJHU�DFFHVV�IDFLOLWLHV�FRQQHFWLQJ�WKH�SDUN
DQG�ULGH�ORW�WR�WKH�IO\HU�VWRS�

�E���)O\HU�VWRS�SDVVHQJHU�DFFHVV�SRLQWV�� 7R�PLQLPL]H
WKH�GLVWDQFH�D�SDVVHQJHU�PXVW�WUDYHO�EHWZHHQ�H[SUHVV
DQG�ORFDO�VHUYLFH�WUDQVLW�VWRSV��ORFDWH�ORFDO�V\VWHP�WUDQVLW
VWRSV�QHDU�SDVVHQJHU�DFFHVV�IDFLOLWLHV�IRU�WKH�IO\HU�VWRSV
�)LJXUH������

4.06  Enforcement Areas
)RU�+29�IDFLOLWLHV�WR�IXQFWLRQ�DV�LQWHQGHG��LW�LV�QHFHVVDU\�WR
HQIRUFH�WKH�YHKLFOH�RFFXSDQF\�UHTXLUHPHQW��/DZ�HQIRUFHPHQW
RIILFHUV�QHHG�DUHDV�IRU�REVHUYDWLRQ�WKDW�DUH�QHDU�SXOO�RXW
DUHDV�ZKHUH�ERWK�WKH�YLRODWRU�DQG�WKH�RIILFHU�FDQ�SXOO�VDIHO\
RXW�RI�WKH�WUDIILF�IORZ�
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&RQVLGHU�ORFDWLQJ�REVHUYDWLRQ�DQG�SXOO�RXW�DUHDV�QHDU�DQ\
SRLQW�ZKHUH�YLRODWRUV�FDQ�HQWHU�RU�H[LW�DQ�+29�GLUHFW�DFFHVV
IDFLOLW\��([DPSOHV�RI�SRWHQWLDO�ORFDWLRQV�DUH�

• )UHHZD\�RQ��DQG�RII�FRQQHFWLRQV�IRU�+29�GLUHFW�DFFHVV
UDPSV�

• +29�GLUHFW�DFFHVV�UDPS�WHUPLQDOV�DW�SDUNLQJ�ORWV�

)RU�IUHHZD\�+29�ODQHV��ORFDWH�HQIRUFHPHQW�DUHDV�RQ�WKH
DGMDFHQW�VKRXOGHUV�VR�RIILFHUV�DQG�YLRODWRUV�DUH�QRW�UHTXLUHG
WR�FURVV�VHYHUDO�ODQHV�RI�WUDIILF�

*XLGDQFH�DQG�GHVLJQV�DUH�LQ�'HVLJQ�0DQXDO�&KDSWHU������
´+LJK�2FFXSDQF\�9HKLFOH�3ULRULW\�7UHDWPHQW�µ
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3KRWRJUDSK�IURP�)+:$�3%�+29�,QWHUDFWLYH�����+LJK�2FFXSDQF\�9HKLFOH�'DWD�%DVH�IURP�WKH�8�6���&DQDGD�DQG�(XURSH

Drop Ramp
Figure 4-1
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Figure 4-2
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Flyover Ramp
Figure 4-3
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Side Platform Flyer Stop
Figure 4-4
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At Grade Crossing Flyer Stop
Figure 4-6
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I�
'LUHFW�$FFHVV�*HRPHWULFV

5.01 General
5.02 Design Vehicles
5.03 Design Speeds
5.04 Sight Distance
5.05 Grades
5.06 Ramp Widths
5.07 On-Connections
5.08 Off-Connections
5.09 Vertical Clearance
5.10 Flyer Stops
5.11 T Ramps
5.12 Documentation

5.01  General
7KLV�FKDSWHU�FRYHUV�JHRPHWULFV�RI�IUHHZD\�DFFHVV�IRU�WKH
H[FOXVLYH�XVH�RI�KLJK�RFFXSDQF\�YHKLFOHV��+29V���8VH�'HVLJQ
0DQXDO�&KDSWHU������´7UDIILF�,QWHUFKDQJHV�µ�IRU�WKH�GHVLJQ
RI�DOO�RWKHU�W\SHV�RI�UDPSV��)RU�LQIRUPDWLRQ�RQ�ORFDWLQJ�DFFHVV
SRLQWV�VHH���������6SDFLQJ�LQ�&KDSWHU���RI�WKLV�JXLGH�

+29�GLUHFW�DFFHVV�UDPSV�DUH�GLIIHUHQW�IURP�RWKHU�UDPSV
EHFDXVH�WKH\�DUH�IUHTXHQWO\�RQ�WKH�OHIW�VLGH�RI�WKH�WKURXJK
ODQHV�DQG�WKH\�KDYH�D�KLJK�SHUFHQWDJH�RI�EXVHV�

/HIW�VLGH�UDPSV�UHTXLUH�DQ�DSSURYHG�GHYLDWLRQ��$OVR��EHFDXVH
WKH\�DUH�UDUH�DQG�DUH�WKHUHIRUH�OHVV�H[SHFWHG��VLJQLQJ�LV�DQ
LPSRUWDQW�LVVXH�

:KHQ�WKH�EXV�SHUFHQWDJH�LV�KLJK��WKHUH�DUH�VHYHUDO�QHHGV
WR�EH�PHW�

• :KHQ�D�EXV�HQWHUV�WKH�WKURXJK�ODQHV�IURP�WKH�OHIW��WKH
GULYHU�KDV�D�UHODWLYHO\�SRRU�YLHZ�RI�WKH�WKURXJK�WUDIILF
WKDW�PLJKW�EH�LPSURYHG�ZLWK�WKH�XVH�RI�UHDU�YLHZ�PLUURUV
LI�WKH�RQ�FRQQHFWLRQ�LV�SDUDOOHO�UDWKHU�WKDQ�WDSHUHG�

• $�EXV�WDNHV�ORQJHU�WR�DFFHOHUDWH�WKDQ�RWKHU�YHKLFOHV�

• $�EXV�UHTXLUHV�ORQJHU�GHFHOHUDWLRQ�IRU�SDVVHQJHU�FRPIRUW�

)RU�WKHVH�UHDVRQV��XVH�WKH�GHVLJQ�YDOXHV�VKRZQ�LQ�WKLV
FKDSWHU�ZKHQ�GHVLJQLQJ�+29�GLUHFW�DFFHVV�IDFLOLWLHV�RU
UHTXHVW�DSSURYDO�RI�D�GHYLDWLRQ�
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5.02  Design Vehicles
8VH�$$6+72·V�$�%86�YHKLFOH�IRU�KRUL]RQWDO�GHVLJQ�

8VH�$$6+72·V�%86�YHKLFOH�IRU�YHUWLFDO�FOHDUDQFH������P��

8VH�$$6+72·V�3�YHKLFOH�IRU�VWRSSLQJ�VLJKW�GLVWDQFH�

6HH�'HVLJQ�0DQXDO�&KDSWHU�����DQG������IRU�YHKLFOH
GHVFULSWLRQV��GLPHQVLRQV��DQG�WXUQLQJ�WHPSODWHV�

5.03  Design Speeds

8VH�'HVLJQ�0DQXDO�&KDSWHU������´7UDIILF�,QWHUFKDQJHV�µ
IRU�WKH�QRUPDO�GHVLJQ�VSHHGV�IRU�WKH�UDPSV�

5.04  Sight Distance

3URYLGH�VWRSSLQJ�VLJKW�GLVWDQFH�SHU�'HVLJQ�0DQXDO
&KDSWHU������´6LJKW�'LVWDQFH�µ�7KLV�SURYLGHV�VLJKW�GLVWDQFH
IRU�DQ�DXWRPRELOH��7KH�ORQJHU�GLVWDQFH�UHTXLUHG�IRU�D�EXV
WR�VWRS�LV�FRPSHQVDWHG�IRU�E\�WKH�JUHDWHU�H\H�KHLJKW�RI�WKH
GULYHU�ZLWK�WKH�UHVXOWLQJ�YHUWLFDO�FXUYH�OHQJWK�UHTXLUHPHQW
DERXW�HTXDO�WR�WKDW�IRU�DQ�DXWRPRELOH�

6DJ�YHUWLFDO�FXUYHV�PD\�EH�VKRUWHQHG�ZKHUH�QHFHVVDU\�ZLWK�

• $Q�DSSURYHG�GHYLDWLRQ�

• &RQWLQXRXV�LOOXPLQDWLRQ�

• 'HVLJQ�IRU�WKH�FRPIRUW�RI�WKH�YHKLFOH�RFFXSDQWV��)RU
FRPIRUW�XVH�

L
AV
153

2

=

ZKHUH� L  �&XUYH�OHQJWK�P
A  �&KDQJH�LQ�JUDGH��
V  �'HVLJQ�VSHHG�PSK

7KHVH�PLQLPXP�OHQJWKV�DUH�DERXW�����RI�WKRVH�UHTXLUHG�IRU
VDJ�YHUWLFDO�VLJKW�GLVWDQFH�

5.05  Grades

*UDGHV�IRU�UDPSV�DUH�FRYHUHG�LQ�'HVLJQ�0DQXDO�&KDSWHU�����
´7UDIILF�,QWHUFKDQJHV�µ�:LWK�DQ�DSSURYHG�GHYLDWLRQ��WKH
IROORZLQJ�ZRXOG�EH�DOORZHG�

• 'RZQJUDGHV�IRU�RQ�UDPSV�PD\�EH�LQFUHDVHG�E\
DQ�DGGLWLRQDO����

• 8SJUDGHV�IRU�RII�UDPSV�PD\�EH�LQFUHDVHG�E\
DQ�DGGLWLRQDO����
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7KHVH�LQFUHDVHG�JUDGHV�KHOS�ZKHQ�JHRPHWULFV�DUH�UHVWULFWHG
DQG�DVVLVW�WUDQVLW�YHKLFOHV�ZLWK�WKH�DFFHOHUDWLRQ�RI�HQWHULQJ
DQG�WKH�GHFHOHUDWLRQ�RI�H[LWLQJ�

5.06  Ramp Widths
(1)  Lane Widths

8VH�UDPS�ODQH�ZLGWKV�DV�JLYHQ�LQ�'HVLJQ�0DQXDO�&KDSWHUV
�����´7UDIILF�,QWHUFKDQJHV�µ�DQG�&KDSWHU������´*HRPHWULF
&URVV�6HFWLRQV�µ

2Q�WDQJHQWV��WKH�PLQLPXP�UDPS�ODQH�ZLGWK�PD\�EH
UHGXFHG�WR�����P�

(2)  Shoulder Widths

5DPS�VKRXOGHU�ZLGWK�UHTXLUHPHQWV�DUH�PRGLILHG��QR
GHYLDWLRQ�UHTXLUHG��DV�IROORZV�

• 7KH�PLQLPXP�ZLGWK�IRU�WKH�VXP�RI�WKH�WZR�VKRXOGHUV�LV
����P�IRU�RQH�ODQH�UDPSV�DQG�����P�IRU�WZR�RU�PRUH�ODQHV�

• 2QH�RI�WKH�VKRXOGHUV�PXVW�KDYH�D�ZLGWK�RI�DW�OHDVW�����P
IRU�GLVDEOHG�YHKLFOHV��7KH�PLQLPXP�IRU�WKH�RWKHU�VKRXOGHU
LV�����P�

• 7KH�ZLGHU�VKRXOGHU�PD\�EH�RQ�WKH�OHIW�RU�WKH�ULJKW�DV
QHHGHG�WR�EHVW�PDWFK�WKH�WHUPLQDOV��0DLQWDLQ�WKH�ZLGH
VKRXOGHU�RQ�WKH�VDPH�VLGH�WKURXJKRXW�WKH�UDPS�

(3)  Total Ramp Widths

0DNH�WKH�WRWDO�ZLGWK�RI�WKH�UDPS��ODQH�ZLGWK�SOXV�VKRXOGHUV�
ZLGH�HQRXJK�WR�DOORZ�DQ�$�%86�WR�SDVV�D�VWDOOHG�$�%86�
7KLV�ZLGWK�KDV�WZR�FRPSRQHQWV�

• 7KH�YHKLFOH�ZLGWK��8� �����P�RQ�WDQJHQW��IRU�HDFK�YHKLFOH

• /DWHUDO�FOHDUDQFH��&� �����P��IRU�HDFK�YHKLFOH

7KH�YHKLFOH�ZLGWK�DQG�WKH�ODWHUDO�FOHDUDQFH�DUH�DERXW�WKH
ZLGWK�RI�DQ�$�%86�IURP�HGJH�RI�PLUURU�WR�HGJH�RI�PLUURU�

)LJXUH�����JLYHV�WKH�PLQLPXP�UDPS�ZLGWK��:5��DW�YDULRXV
UDGLL��5��IRU�DQ�DUWLFXODWHG�EXV��)RU�UDPS�ORFDWLRQV�RQ�D
WDQJHQW�VHFWLRQ�RU�RQ�D�FXUYH�ZLWK�D�UDGLXV�JUHDWHU�WKDQ
����P��FRQVLGHU�WKH�:5�ZLGWK�ZKHQ�UHTXHVWLQJ�D�UHGXFHG
ODQH�RU�VKRXOGHU�ZLGWK��)RU�UDPS�FXUYHV�ZLWK�D�UDGLXV�OHVV
WKDQ�����P��FKHFN�WKH�WRWDO�UDPS�ZLGWK�DQG��LI�QHFHVVDU\�
ZLGHQ�WKH�VKRXOGHUV�WR�SURYLGH�WKH�:5�ZLGWK�
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R (m) WR (m)

Tangent 6.4

150 6.9

125 6.9

100 7.5

75 7.8

50 8.4

30 9.0

25 9.6

15 11.1

Minimum Ramp Widths
for Articulated Buses

Figure 5-1

,Q�WKLV�WDEOH��:5�H[FHHGV�'HVLJQ�0DQXDO�YDOXHV�ZKHUH
5�LV�����RU�OHVV�

5.07  On-Connections
(1)  Tapered On-Connections

)RU�ULJKW�VLGH�RQ�FRQQHFWLRQV��XVH�WKH�WDSHUHG�GHVLJQ��6HH
'HVLJQ�0DQXDO�&KDSWHU������´7UDIILF�,QWHUFKDQJHV�µ�IRU�WKH
GHVLJQ�RI�WDSHUHG�RQ�FRQQHFWLRQV�

$�WDSHUHG�RQ�FRQQHFWLRQ�HQWHUV�WKH�PDLQ�OLQH�ZLWK�D�ORQJ�
XQLIRUP�WDSHU��)RU�ULJKW�VLGH�RQ�FRQQHFWLRQV��WKH�HQWHULQJ
GULYHU�FDQ�VHH�JDSV�LQ�WKH�WKURXJK�WUDIILF�DQG�XVH�WKHP�E\
DGMXVWLQJ�WKH�YHKLFOH·V�VSHHG�

'R�QRW�XVH�D�WDSHUHG�RQ�FRQQHFWLRQ�RQ�WKH�OHIW�VLGH�

(2)  Parallel On-Connections

)RU�OHIW�VLGH�RQ�FRQQHFWLRQV��XVH�WKH�SDUDOOHO�RQ�FRQQHFWLRQ�
6HH�)LJXUH������7KH�XVH�RI�D�SDUDOOHO�RQ�FRQQHFWLRQ�RQ�WKH
ULJKW�UHTXLUHV�MXVWLILFDWLRQ�

$�SDUDOOHO�RQ�FRQQHFWLRQ�UHTXLUHV�OHVV�ZLGWK�DW�WKH
FRQQHFWLRQ�ZLWK�WKH�PDLQ�OLQH��,W�DGGV�D�SDUDOOHO�ODQH�WKDW
LV�ORQJ�HQRXJK�IRU�WKH�PHUJLQJ�YHKLFOH�WR�DFFHOHUDWH�LQ�WKH
ODQH�DQG�WKHQ�PHUJH�ZLWK�WKH�WKURXJK�WUDIILF��7KLV�PHUJH
LV�VLPLODU�WR�D�ODQH�FKDQJH�DQG�WKH�GULYHU�FDQ�XVH�VLGH�DQG
UHDU�YLHZ�PLUURUV�WR�DGYDQWDJH�
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(3)  Acceleration Lanes

)LJXUH�����JLYHV�WKH�/$�OHQJWK�IRU�OHIW�VLGH�+29�GLUHFW
DFFHVV�RQ�FRQQHFWLRQV��7KH�PLQLPXP�OHQJWKV�IRU�DFFHOHUDWLRQ
ODQHV�DUH�VKRZQ�LQ�'HVLJQ�0DQXDO�&KDSWHU������´7UDIILF
,QWHUFKDQJHV�µ

7KH�QXPHURXV�EXVHV�XVLQJ�+29�GLUHFW�DFFHVV�UDPSV�PXVW
PHUJH�ZLWK�KLJK�VSHHG�WUDIILF��$FFHOHUDWLRQ�ODQHV�WKDW�DUH
ORQJHU�WKDQ�QRUPDOO\�UHTXLUHG�DUH�QHHGHG�

)RU�OHIW�VLGH�RQ�FRQQHFWLRQV��SURYLGH�DW�OHDVW�WKH�QRUPDO
����P������P�SUHIHUUHG��ZLGH�OHIW�VKRXOGHU�IRU�WKH�PDLQ�OLQH
IRU�D�PLQLPXP�OHQJWK�RI�����P������P�SUHIHUUHG��EH\RQG�WKH
HQG�RI�WKH�RQ�FRQQHFWLRQ�WDSHU��7KLV�JLYHV�DGGLWLRQDO�URRP
IRU�HQIRUFHPHQW��PHUJLQJ��DQG�HUUDWLF�PDQHXYHUV�

(4)  Gap Acceptance Length

*DS�DFFHSWDQFH�OHQJWK�LV�D�PLQLPXP�GLVWDQFH�WUDYHOHG
ZKLOH�D�PHUJLQJ�GULYHU�ILQGV�D�JDS�LQ�WKH�WKURXJK�WUDIILF
DQG�EHJLQV�WKH�PHUJH��7KH�JDS�DFFHSWDQFH�OHQJWK�LV�PHDV�
XUHG�FRQFXUUHQWO\�ZLWK�WKH�DFFHOHUDWLRQ�OHQJWK�ZKHQ
RQ�WKH�ULJKW��:KHQ�RQ�WKH�OHIW��DGG�WKH�WZR�OHQJWKV�

:KHQ�GHVLJQLQJ�D�OHIW�VLGH�SDUDOOHO�RQ�FRQQHFWLRQ��LQFUHDVH
WKH�/J�YDOXHV��)LJXUH������WR�WKRVH�JLYHQ�LQ�)LJXUH�����WR
DFFRXQW�IRU�GULYHUV·�YLVLELOLW\�FRQVWUDLQWV�

0LQLPXP�JDS�DFFHSWDQFH�OHQJWK��/J��IRU�D�SDUDOOHO
RQ�FRQQHFWLRQ�LV�JLYHQ�RQ�)LJXUH�����

)RU�D�ULJKW�VLGH�WDSHUHG�RQ�FRQQHFWLRQ��WKH������WDSHU�ZLOO
SURYLGH�WKH�PLQLPXP�OHQJWK�

Highway Posted
Speed (mph)

Gap Acceptance
Length (m)

45 165

50 190

55 210

60 235

65 255

70 280

Gap Acceptance Length
for Parallel On-Connections

Figure 5-2
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5.08  Off-Connections
(1)  Tapered Off-Connection

7KH�WDSHUHG�RII�FRQQHFWLRQ�LV�SUHIHUUHG�IRU�ERWK�OHIW�DQG
ULJKW�VLGH�RII�FRQQHFWLRQV��6HH�'HVLJQ�0DQXDO�&KDSWHU�����
´7UDIILF�,QWHUFKDQJHV�µ�IRU�WKH�GHVLJQ�RI�WDSHUHG
RII�FRQQHFWLRQV�

(2)  Parallel Off-Connection

7KH�SDUDOOHO�RII�FRQQHFWLRQ��)LJXUH������UHTXLUHV�OHVV�ZLGWK
DW�WKH�FRQQHFWLRQ�ZLWK�WKH�PDLQ�OLQH��8VH�D�WDSHUHG
RII�FRQQHFWLRQ�XQOHVV�D�SDUDOOHO�GHVLJQ�FDQ�EH�MXVWLILHG�

(3)  Deceleration Lanes

%XV�SDVVHQJHU�FRPIRUW��UHTXLUHV�ORQJHU�GHFHOHUDWLRQ�ODQHV�
8VH�WKH�GHFHOHUDWLRQ�ODQH�OHQJWKV�IURP�)LJXUH�����IRU�+29
GLUHFW�DFFHVV�IDFLOLWLHV��7KH�PLQLPXP�OHQJWK�GHFHOHUDWLRQ
ODQHV�DUH�VKRZQ�LQ�'HVLJQ�0DQXDO�&KDSWHU������´7UDIILF
,QWHUFKDQJHV�µ

5.09  Vertical Clearance
9HUWLFDO�FOHDUDQFH�IRU�D�VWUXFWXUH�RYHU�D�URDG�LV�PHDVXUHG
IURP�WKH�ORZHU�URDGZD\�VXUIDFH��LQFOXGLQJ�WKH�XVHDEOH
VKRXOGHUV��WR�WKH�ERWWRP�RI�WKH�RYHUKHDG�VWUXFWXUH�

)RU�D�QHZ�VWUXFWXUH��ZLGHQLQJ�DQ�H[LVWLQJ�VWUXFWXUH��DQG
IRU�D�QHZ�UDPS�XQGHU�DQ�H[LVWLQJ�VWUXFWXUH��WKH�PLQLPXP
YHUWLFDO�FOHDUDQFH�LV�����P���:LWK�DQ�DSSURYHG�GHYLDWLRQ�

• ����P�LV�WKH�PLQLPXP�YHUWLFDO�FOHDUDQFH�IRU�ZLGHQLQJ
DQ�H[LVWLQJ�EULGJH�RYHU�DQ�,QWHUVWDWH�KLJKZD\�

• ����P�LV�JHQHUDOO\�FRQVLGHUHG�WKH�PLQLPXP�IRU�ZLGHQLQJ
DQ�H[LVWLQJ�EULGJH�RYHU�D�QRQ�,QWHUVWDWH�KLJKZD\V�

• ����P�LV�WKH�PLQLPXP�YHUWLFDO�FOHDUDQFH�IRU�D�QHZ�+29
GLUHFW�DFFHVV�UDPS�XQGHU�DQ�H[LVWLQJ�EULGJH�

7KH�PLQLPXP�YHUWLFDO�FOHDUDQFH�IRU�D�SHGHVWULDQ�JUDGH
VHSDUDWLRQ�RYHU�DQ\�URDG�LV������P�

5.10  Flyer Stops
'HVLJQ�IO\HU�VWRS�UDPS�RQ�FRQQHFWLRQV�DV�VKRZQ�LQ�����
2Q�&RQQHFWLRQV��DQG�GHVLJQ�RII�FRQQHFWLRQV�DV�VKRZQ�LQ
�����2II�&RQQHFWLRQV��)O\HU�VWRS�FRQQHFWLRQV�DUH�LQFOXGHG
LQ�WKH�DFFHVV�SRLQW�VSDFLQJ�GLVFXVVHG�LQ���������6SDFLQJ�
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'HVLJQ�WKH�UDPS�WR�WKH�IO\HU�VWRS�SHU�VHFWLRQV������6LJKW
'LVWDQFH�������*UDGHV��DQG������5DPS�:LGWKV�

7KH�PLQLPXP�ZLGWK�IRU�WKH�URDGZD\�DW�D�IO\HU�VWRS�GHSHQGV
RQ�WKH�XVDJH��:KHQ�LW�LV�H[SHFWHG�WKDW�RQO\�RQH�EXV�DW�D�WLPH
ZLOO�EH�DW�WKH�VWRS��WKH�PLQLPXP�ZLGWK�LV�����P��:KHQ�PRUH
WKDQ�RQH�EXV�DW�D�WLPH�ZLOO�EH�XVLQJ�WKH�VWRS��WKH�PLQLPXP
ZLGWK�LV�����P�

:KHQ�D�IO\HU�VWRS�LV�LQ�WKH�PHGLDQ��SURYLGH�HQRXJK�VSDFH
EHWZHHQ�WKH�IO\HU�VWRS�URDGZD\�DQG�WKH�WKURXJK�ODQHV�IRU
WKH�IXOO�OHIW�VLGH�VKRXOGHU��IRU�WKH�WKURXJK�ODQHV��DQG�IRU�WKH
SDVVHQJHU�IDFLOLWLHV���6HH�&KDSWHU����´3DVVHQJHU�$FFHVV�µ�

5.11  T Ramps
([DPSOHV�RI�VRPH�7�UDPSV�DQG�GHVLJQ�JXLGHOLQHV�DUH�JLYHQ
RQ�)LJXUH����

5.12  Documentation
7KH�IROORZLQJ�GRFXPHQWV�DUH�WR�EH�SUHVHUYHG�LQ�WKH�SURMHFW
ILOH�

o -XVWLILFDWLRQ�IRU�XVH�RI�D�SDUDOOHO�RQ�FRQQHFWLRQ�RQ�WKH
ULJKW�

o -XVWLILFDWLRQ�IRU�XVH�RI�D�SDUDOOHO�RII�FRQQHFWLRQ�
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Acceleration lane L A * 90 m min

3.0 m

End of shoulder
R = 1.2 m min

3.6 m

Edge of thru-lane

2.4 m

Ramp design speed

90º
2.4 m

Lg 150 m min**

PT of ramp curve
end of ramp stationing

* See Design Manual Chapter 940
for minimum length.  For left side
ramps use Figure 5-4 values.

0.6 m

3.0 m
2.4 m

Edge of
shoulder

Edge of thru-lane

3.0 m

** The Lg shown is for right side
ramps only. For left side ramps
use Lg values given in Figure 5-2.
When the acceleration lane LA
ends after the indicated start of
the Lg, add Lg to the acceleration
lane.

Single Lane Parallel On-Connection
Figure 5-3
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Acceleration Length for Buses (LA)
in meters

For the adjustment factors for grade, see Acceleration lane  length in Design
Manual Chapter 940, Traffic Interchanges.

HOV Direct Access
Acceleration Lane Length

Figure 5-4

Freeway
Design

Ramp Design Speed

Speed
(mph)

0 15 20 25 30 35 40 45 50

40 170 150 130 105 55

45 255 235 215 190 145 90

50 375 355 335 310 265 210 95

60 650 640 625 605 575 530 440 305 140

70 930 920 910 900 875 840 755 625 465

80 1375 1360 1350 1335 1295 1250 1145 1010 850
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75 m Deceleration lane*

Edge of thru-lane 2.4 m R min
Edge of shoulder

3 m
4.5 m min

2.4 m
0.6 m

3.6 m

0.6 m

3 m Edge of
shoulder

Single Lane Parallel Off-Connection
Figure 5-5



Draft HOV Direct Access Design Guide Direct Access Geometrics
April 1998 Page 5-11

Deceleration lane

3.6 m

First point with ramp
design speed controlling

Edge of thru-lane

Highway
Design

Ramp Design Speed (mph)

Speed
(mph)

0 15 20 25 30 35 40 45 50

40 120 100 90 75 55 30

45 145 130 115 100 80 60 30

50 175 160 145 130 110 90 60 35

60 245 225 215 200 180 160 130 100 70

70 305 285 275 260 240 215 185 160 130

80 370 350 340 325 305 285 255 225 195

Deceleration Length for Buses (m)

For the adjustment factors for grade, see deceleration lane length in Design
Manual Chapter 940, Traffic Interchanges.

Deceleration Lane Length
for Buses
Figure 5-6
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T-Ramp

5

���
�P

��

�

�
�

�

5
Mountable curb

Mountable curb

Concrete Barrier
with end Treatment

Concrete Barrier
with end Treatment

Design
Speed

Superelevation Rate

(mph) -2% 0% 2%

15* 16 15 14

20 33 31 29

25 61 56 51

30 102 92 84

35 157 139 125

40 233 204 182

* Make the inside lane edge radius
equal to the turning radius. For
all other design speeds, make
the lane width 4.5 m.

T Ramp Design
Figure 5-7
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J�
3DVVHQJHU�$FFHVV

6.01 General
6.02 Passengers
6.03 Bicycles

6.01  General
:KHQ�GHVLJQLQJ�WUDQVLW�VWRSV��FRQVLGHU�WKH�VDIHW\�DQG
FRPIRUW�RI�WKH�SDVVHQJHUV��'HVLJQ�WKH�ZKROH�IDFLOLW\�ZLWK
VHFXULW\�LQ�PLQG�E\�NHHSLQJ�OLQHV�RI�VLJKW�DV�RSHQ�DV�SRVVLEOH�
7UDIILF�EDUULHUV��IHQFLQJ��LOOXPLQDWLRQ��ODQGVFDSLQJ��VHDWLQJ�
ZLQGVFUHHQV��VKHOWHUV��HQFORVHG�ZDONZD\V��WHOHSKRQHV��DQG
SRVWHG�VFKHGXOHV�DUH�H[DPSOHV�RI�IDFWRUV�WKDW�FRQWULEXWH�WR
SDVVHQJHU�VDIHW\�DQG�ZHOO�EHLQJ��6HH�'HVLJQ�0DQXDO�&KDSWHU
������´7UDQVLW�%HQHILW�)DFLOLWLHV�µ�IRU�JXLGDQFH�WKDW�FDQ�EH
DSSOLHG�WR�WUDQVLW�VWRSV�

6.02  Passengers
7R�HQFRXUDJH�XVH�RI�WKH�SDVVHQJHU�DFFHVV�IDFLOLW\�IRU�DQ
H[SUHVV�WUDQVLW�VWRS��WKH�REYLRXV�FRXUVH�LV�WR�SURYLGH�D�URXWH
WKDW�LV�WKH�VKRUWHVW�GLVWDQFH�WR�WUDYHO�IURP�WKH�SDUN�DQG�ULGH
ORW�RU�ORFDO�WUDQVLW�VWRS��)DLOXUH�WR�GR�VR�PLJKW�JHQHUDWH�WKH
XVH�RI�XQGHVLUDEOH�VKRUWFXWV��7R�HQFRXUDJH�ORFDO�XVH�RI�WKH
SDVVHQJHU�DFFHVV�IDFLOLWLHV��SURYLGH�GLUHFW�DFFHVV�IURP
VXUURXQGLQJ�QHLJKERUKRRGV�

7R�DFFHVV�D�WUDQVLW�VWRS�LQ�WKH�PHGLDQ�RU�WR�PRYH�DERXW
ZLWKLQ�WKH�IDFLOLW\��JUDGH�VHSDUDWLRQV�DUH�UHTXLUHG�IRU�DOO
IO\HU�VWRS�GHVLJQV�H[FHSW�WKH�DW�JUDGH�FURVVLQJ�IO\HU�VWRS�
&RQVLGHU�VWDLUZD\V��UDPSV��HOHYDWRUV��DQG�HVFDODWRUV��EXW
SURYLGH�DW�OHDVW�RQH�DFFHVV�IRU�WKH�GLVDEOHG�DW�HYHU\�ORDGLQJ
SODWIRUP��DV�UHTXLUHG�E\�WKH�$PHULFDQ�'LVDELOLWLHV�$FW�RI
������6HH�'HVLJQ�0DQXDO�&KDSWHU�������´)DFLOLWLHV�IRU
1RQPRWRUL]HG�7UDQVSRUWDWLRQ�µ�IRU�JXLGDQFH�ZKHQ�GHVLJQLQJ
SHGHVWULDQ�JUDGH�VHSDUDWLRQV�

,Q�WUDQVLW�VWRSV��DW�JUDGH�FURVVZDONV�DUH�RQO\�SHUPLWWHG�LQ
WKH�DW�JUDGH�FURVVLQJ�IO\HU�VWRS�OD\RXW�GHVFULEHG�LQ���������F��
8VH�WUDIILF�FDOPLQJ�WHFKQLTXHV��VXFK�DV�KRUL]RQWDO�DOLJQPHQW�
WH[WXUHG�SDYHPHQW�DQG�FURVVZDON�PDUNLQJV��EDUULHU
RSHQLQJV��DQG�RWKHU�WUHDWPHQWV��WR�FKDQQHOL]H�SHGHVWULDQ
PRYHPHQWV�DQG�VORZ�WKH�YHKLFOH�PRYHPHQWV�
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,OOXPLQDWH�WUDQVLW�VWRS�FURVVZDONV�DQG�FRQVLGHU�SURYLGLQJ
WUDIILF�FRQWURO�VLJQDOV���6HH�'HVLJQ�0DQXDO�&KDSWHU�����
´7UDIILF�&RQWURO�6LJQDOV�µ��:KHQ�VLJQDOL]LQJ��SURYLGH�DGYDQFH
YHKLFOH�GHWHFWLRQ�IRU�SHGHVWULDQ�DFWXDWHG�VLJQDOV�DQG�SURYLGH
DGHTXDWH�FURVVLQJ�WLPLQJ�IRU�WKH�SHGHVWULDQ�TXHXHV�WKDW
PLJKW�RFFXU�DW�D�WUDQVLW�VWRS�

:KHUH�DW�JUDGH�FURVVZDONV�DUH�QRW�SHUPLWWHG��VWHSV�PXVW�EH
WDNHQ�WR�PLQLPL]H�XQDXWKRUL]HG�DW�JUDGH�FURVVLQJV��)HQFLQJ�
WDOOHU�FRQFUHWH�WUDIILF�EDUULHU��HQFORVHG�ZDONZD\V��DQG�UDPSV
DUH�H[DPSOHV�WR�FRQVLGHU�

6.03  Bicycles
%LNH�ODQHV�RQ�QHDUE\�VWUHHWV�DQG�VHSDUDWH�WUDLOV��HQFRXUDJH
SHRSOH�WR�ELF\FOH�IURP�VXUURXQGLQJ�QHLJKERUKRRGV��3URYLGH
WKHVH�ELF\FOLVWV�GLUHFW�DFFHVV�WR�SDVVHQJHU�DFFHVV�IDFLOLWLHV�

)RU�ELNH�EXV�ELNH�FRPPXWHU�DFFHVV�WR�D�WUDQVLW�IDFLOLW\�
GHVLJQ�ELF\FOH�DFFHVV�IDFLOLWLHV�LQ�FRQMXQFWLRQ�ZLWK�WKH�DFFHVV
IRU�WKH�GLVDEOHG���6HH�'HVLJQ�0DQXDO�&KDSWHU������
´)DFLOLWLHV�IRU�1RQPRWRUL]HG�7UDQVSRUWDWLRQ�µ�

/RFDWH�ELF\FOH�SDUNLQJ�RXWVLGH�RI�WKH�SDVVHQJHU�ZDONZD\V�
6HH�'HVLJQ�0DQXDO�&KDSWHU�������´7UDQVLW�%HQHILW
)DFLOLWLHV�µ������������H���IRU�ELF\FOH�SDUNLQJ�IDFLOLWLHV�

/RFDWLRQV�QHDU�FROOHJHV�DQG�XQLYHUVLWLHV�DQG�ORFDWLRQV
ZLWK�JRRG�ELF\FOH�DFFHVV��HVSHFLDOO\�QHDU�WUDLOV��ZLOO�DWWUDFW
ELF\FOLVWV��&RQWDFW�WKH�UHJLRQ�%LF\FOH�&RRUGLQDWRU�IRU
LQIRUPDWLRQ�RQ�WKH�SUHGLFWHG�QXPEHU�RI�ELF\FOH�SDUNLQJ
VSDFHV�QHHGHG�DQG�WKH�W\SHV�RI�ELF\FOH�UDFNV�DYDLODEOH�
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K�
7UDIILF�'HVLJQ�(OHPHQWV

7.01 General
7.02 Traffic Barriers
7.03 Signing
7.04 Lighting
7.05 SC&DI

7.01  General
7UDIILF�GHVLJQ�HOHPHQWV�DUH�FULWLFDO�WR�WKH�VDIH�DQG�HIILFLHQW
XVH�RI�+29�GLUHFW�DFFHVV�IDFLOLWLHV��7KLV�FKDSWHU�GLVFXVVHV
WKH�HOHPHQWV�RI�WUDIILF�GHVLJQ�WKDW�PLJKW�EH�GLIIHUHQW�IRU
+29�GLUHFW�DFFHVV�IDFLOLWLHV�

7.02  Traffic Barriers
6HSDUDWH�WKH�PDLQ�OLQH�IURP�WKH�+29�GLUHFW�DFFHVV�IDFLOLWLHV
ZLWK�D�WUDIILF�EDUULHU��:KHQHYHU�SRVVLEOH��VHSDUDWH�RSSRVLQJ
WUDIILF�ODQHV�LQ�WKH�IDFLOLW\�E\�XVLQJ�WUDIILF�EDUULHU���6HH
'HVLJQ�0DQXDO�&KDSWHU������´7UDIILF�%DUULHUV�µ��7KLV�LV
HVSHFLDOO\�LPSRUWDQW�LQ�DUHDV�ZKHUH�RSSRVLQJ�WUDIILF�LV
FKDQJLQJ�VSHHGV�WR�RU�IURP�PDLQ�OLQH�VSHHGV��&RQFUHWH
EDUULHU�LV�JHQHUDOO\�SUHIHUDEOH�RQ�WKHVH�IDFLOLWLHV�GXH�WR
LW·V�ORZ�PDLQWHQDQFH�UHTXLUHPHQWV�

8VH�JDWHV�RU�PRYHDEOH�EDUULHU�VHFWLRQV��VXFK�DV�WKH�'UDJQHW
RU�%DUULHU*DWH�V\VWHPV��DW�WKH�DFFHVV�SRLQWV�DV�VKRZQ�LQ
)LJXUH�����WR�GLVFRXUDJH�RU�SUHYHQW�XVH�E\�XQDXWKRUL]HG
YHKLFOHV��*DWHV�DQG�PRYHDEOH�EDUULHU�VHFWLRQV�FDQ�EH�DXWR�
PDWHG�DQG�RSHUDWHG�IURP�WKH�WUDQVLW�YHKLFOH��0DLQWHQDQFH
DQG�JDWH�RSHUDWLRQ�LVVXHV�PXVW�EH�DGGUHVVHG�ZKHQ�XVLQJ
WKHVH�GHYLFHV��&RQVLGHU�DOWHUQDWH�DFFHVV�EHFDXVH�WKHUH�LV�D
SRVVLELOLW\�WKDW�WKHVH�V\VWHPV�PLJKW�EUHDN�GRZQ��&RQWDFW
WKH�2O\PSLD�6HUYLFH�&HQWHU��26&��'HVLJQ�2IILFH�IRU�PRUH
LQIRUPDWLRQ�RQ�PRYHDEOH�EDUULHU�V\VWHPV�

7KH�DSSURDFK�HQGV�RI�WUDIILF�EDUULHUV�PXVW�KDYH�FUDVKZRUWK\
HQG�WUHDWPHQWV��,Q�DUHDV�ZKHUH�WKH�RSHUDWLQJ�VSHHG�LV
JUHDWHU�WKDQ����PSK��DQ�LPSDFW�DWWHQXDWRU�LV�UHTXLUHG���6HH
'HVLJQ�0DQXDO�&KDSWHU������´,PSDFW�$WWHQXDWRU�6\VWHPV�µ�
&RQVLGHU�ORZ�PDLQWHQDQFH�LPSDFW�DWWHQXDWRUV��VXFK�DV�WKH
5($&7�����RU�4XDG*XDUG�/0&��ZKHUH�WKHUH�LV�D�SRWHQWLDO
IRU�IUHTXHQW�LPSDFWV��VXFK�DV�LQ�JRUH�DUHDV�
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:KHQ�WKH�RSHUDWLQJ�VSHHG�LV����PSK�RU�OHVV��DQG�ZKHUH�DQ
DW�JUDGH�SHGHVWULDQ�FURVVLQJ�WUDQVLW�VWRS�KDV�DQ�RSHQLQJ�LQ
D�FRQFUHWH�EDUULHU��D�VORSHG�GRZQ�HQG�DV�VKRZQ�LQ�WKH
6WDQGDUG�3ODQV�LV�DFFHSWDEOH�

:KHQ�D�EUHDN�LQ�WKH�EDUULHU�LV�UHTXLUHG�IRU�WXUQLQJ
PDQHXYHUV��FRQVLGHU�WKH�VLJKW�GLVWDQFH�UHTXLUHPHQWV
ZKHQ�GHWHUPLQLQJ�WKH�ORFDWLRQ�IRU�VWRSSLQJ�WKH�EDUULHU�
�6HH�'HVLJQ�0DQXDO�&KDSWHU������µ6LJKW�'LVWDQFH�µ�

,Q�DUHDV�ZKHUH�KHDGOLJKW�JODUH�LV�D�FRQFHUQ��FRQVLGHU�WDOOHU
FRQFUHWH�EDUULHU��2WKHU�JODUH�VFUHHQ�RSWLRQV�WKDW�PRXQW�RQ
WKH�WRS�RI�D�EDUULHU�WHQG�WR�EH�KLJK�PDLQWHQDQFH�LWHPV�DQG
DUH�GLVFRXUDJHG�IRU�XVH�RQ�+29�GLUHFW�DFFHVV�IDFLOLWLHV�

7DOOHU�EDUULHU�PLJKW�DOVR�EH�GHVLUDEOH�LQ�DUHDV�ZKHUH
SHGHVWULDQ�DFFHVV�LV�GLVFRXUDJHG�VXFK�DV�EHWZHHQ�RSSRVLQJ
IO\HU�VWRSV�DQG�EHWZHHQ�D�IO\HU�VWRS�DQG�WKH�PDLQ�OLQH�

7.03  Signing
7KHVH�JXLGHOLQHV�IRU�GLUHFW�KLJK�RFFXSDQF\�YHKLFOH�VLJQLQJ
IROORZ�WKH�JHQHUDO�SULQFLSOHV�LQ�WKH�)+:$·V�0DQXDO�RQ
8QLIRUP�7UDIILF�'HYLFHV��087&'��DQG�:6'27
V�6LJQ
)DEULFDWLRQ�0DQXDO��6KRXOG�D�SDUWLFXODU�VLWXDWLRQ�RFFXU
ZKHUH�WKH�087&'��6LJQ�)DEULFDWLRQ�0DQXDO��DQG�WKHVH
+29�JXLGHOLQHV�DUH�QRW�VXIILFLHQW��WKH�GHVLJQHU�LV�HQFRXUDJHG
WR�FRQVXOW�WKH�UHJLRQDO�7UDIILF�2IILFH�RU�WKH�26&�7UDIILF
2SHUDWLRQV�2IILFH�IRU�JXLGDQFH�

,W�LV�HVVHQWLDO�WKDW�WKH�GHVLJQ�DQG�SODFHPHQW�RI�+29�VLJQLQJ
FOHDUO\�LQGLFDWH�ZKHWKHU�WKH�VLJQV�DUH�LQWHQGHG�IRU�PRWRULVWV
LQ�WKH�+29�ODQH�RU�WKH�JHQHUDO�SXUSRVH�ODQHV��7KH�SXUSRVHV
RI�WKH�VLJQV�LQFOXGH�

• 7R�HQKDQFH�VDIHW\�

• 7R�FRQYH\�WKH�PHVVDJH�WKDW�+29�ODQHV�DUH�UHVWULFWHG
WR�+29V�

• 7R�SURYLGH�FOHDU�GLUHFWLRQV�IRU�LQJUHVV�DQG�HJUHVV�DUHDV�

• 7R�GHILQH�YHKLFOH�RFFXSDQF\�UHTXLUHPHQWV�

%HFDXVH�+29�IDFLOLWLHV�DUH�QRW�IRXQG�LQ�PDQ\�UHJLRQV��WKH
VLJQLQJ��QRW�RQO\�FRQVLGHUV�WKH�FRPPXWHU�EXW�DOVR�WKH
RFFDVLRQDO�XVHU�RI�WKH�IDFLOLW\�ZKR�PLJKW�EH�XQIDPLOLDU
ZLWK�WKH�+29�IDFLOLW\�DQG�LWV�RSHUDWLRQ�
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(1)  Regional Boundaries

:KHUH�+29�FRUULGRUV�RYHUODS�UHJLRQDO�ERXQGDULHV�
FRQVLVWHQF\�LQ�VLJQLQJ�PXVW�EH�PDLQWDLQHG�WR�PLQLPL]H
FRQIXVLRQ�WR�WKH�PRWRULVW��:KLOH�WKHVH�JXLGHOLQHV�FRQWULEXWH
WRZDUG�D�VWDWHZLGH�FRQVLVWHQF\�LQ�+29�VLJQLQJ��VSHFLILF
VLWXDWLRQV�ZLOO�RFFXU�ZKHUH�WKH�JXLGHOLQHV�DUH�HLWKHU�ODFNLQJ
RU�QRW�DSSOLFDEOH��,Q�WKRVH�VLWXDWLRQV��WKH�UHJLRQV�DUH�DGYLVHG
WR�ZRUN�ZLWK�HDFK�RWKHU�DQG�WKH�26&�7UDIILF�2SHUDWLRQV
2IILFH�WR�HQVXUH�FRQVLVWHQF\�LQ�VLJQLQJ��,W�LV�DOVR�DSSURSULDWH
WR�FRQVXOW�ZLWK�RXWVLGH�DJHQFLHV�VXFK�DV�WKH�:DVKLQJWRQ
6WDWH�3DWURO��VLQFH�HQIRUFHPHQW�RI�+29�UHJXODWLRQV�DQG
+29�VLJQLQJ�DUH�UHODWHG�LVVXHV�

(2)  Safety

0XFK�RI�+29�VLJQLQJ�UHODWHV�WR�HQKDQFLQJ�VDIHW\�IRU�WKH
PRWRULVWV��1RW�RQO\�DUH�JHRPHWULFV�RIWHQ�PLQLPL]HG�GXH�WR
WKH�ODFN�RI�ULJKW�RI�ZD\��EXW�WKHUH�DUH�XQXVXDO�RSHUDWLRQDO
FKDUDFWHULVWLFV�VXFK�DV�WKH�GLIIHUHQWLDO�VSHHG�EHWZHHQ�WKH
+29�YHKLFOH�DQG�WKH�DGMDFHQW�JHQHUDO�SXUSRVH�WUDIILF��7KH
ODFN�RI�SDVVLQJ�RSSRUWXQLWLHV�LQ�WKH�+29�ODQH�DQG�WKH
QHFHVVLW\�IRU�IUHTXHQW�PHUJLQJ�DQG�ZHDYLQJ�DFWLRQV�UHTXLUH
GHVLJQHUV�WR�XVH�PHVVDJHV�WKDW�DUH�FOHDU�DQG�FRQFLVH��DQG
XVH�V\PEROV�ZKHUHYHU�SRVVLEOH�

%HFDXVH�OHIW�VLGH�RII�FRQQHFWLRQV�DUH�XQXVXDO��DGYDQFH
VLJQLQJ�ZDUQLQJ�WKDW�DQ�H[LW�LV�RQ�WKH�OHIW�EHFRPHV�D
FRQVLGHUDWLRQ�

)RU�7�UDPSV��SURYLGH�WUDIILF�FRQWURO�DW�WKH�7�WR�DVVLJQ�SULRULW\
WR�RQH�RI�WKH�FRQIOLFWLQJ�OHIW�WXUQ�PRYHPHQWV�DQG�WR�DYHUW
ZURQJ�ZD\�PRYHPHQWV�

(3)  Diamond Symbols

:6'27�XVHV�WKH�GLDPRQG�V\PERO�WR�GHVLJQDWH�DOO�+29
IDFLOLWLHV��)RU�DOO�VLJQV��ZKHWKHU�UHJXODWRU\��JXLGH��RU
ZDUQLQJ��WKH�V\PERO�LV�DOZD\V�ZKLWH�RQ�D�EODFN�EDFNJURXQG
WR�FRQYH\�WKH�UHVWULFWLYH�QDWXUH�RI�WKH�+29�ODQH�DQG�WR�PDNH
WKH�VLJQV�PRUH�XQLIRUPO\�UHFRJQL]DEOH��7KH�XVH�RI�WKH�V\PERO
ZLWK�DOO�+29�VLJQV�DOVR�LQIRUPV�GULYHUV��ZKHWKHU�WKH\�DUH�LQ
WKH�JHQHUDO�SXUSRVH�ODQHV�RU�+29�ODQH��WKDW�WKH�PHVVDJH�LV
RQO\�LQWHQGHG�IRU�+29V�

(4)  Selection and Location

7KH�VLJQLQJ�GHWDLOV��´7\SLFDO�'LUHFW�+29�$FFHVV�6LJQLQJµ
DQG�´7\SLFDO�)O\HU�6WRS�6LJQLQJµ��)LJXUHV�����WKURXJK��E��
SURYLGH�JXLGDQFH�IRU�WKH�+29�JHRPHWULF�FRQILJXUDWLRQV�WKDW
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PLJKW�EH�XVHG�ZLWKLQ�WKH�ULJKW�RI�ZD\��,Q�JHQHUDO��VLJQLQJ
IRU�RWKHU�W\SHV�RI�+29�IDFLOLWLHV��VXFK�DV�WKRVH�XVHG�IRU
UHYHUVLEOH�IORZ��DQG�+29�GLUHFW�DFFHVV�EHWZHHQ�IUHHZD\V
DQG�WHPSRUDU\�+29�ODQHV�XVHG�GXULQJ�FRQVWUXFWLRQ��LV
GHVLJQHG�RQ�D�FDVH�E\�FDVH�EDVLV�UHTXLULQJ�FRQVXOWDWLRQ�ZLWK
WKH�DSSURSULDWH�26&�DQG�UHJLRQ�WUDIILF�SHUVRQQHO��,Q�JHQHUDO�
WKH�GHVLJQ�RI�VLJQLQJ�IRU�+29�GLUHFW�DFFHVV�EHWZHHQ�IUHHZD\V
ZLOO�LQFOXGH�+29�JXLGH�VLJQV��ERWK�DGYDQFH�DQG�DFWLRQ��LQ
DGGLWLRQ�WR�WKH�QRUPDO�UHJXODWRU\�VLJQV��6LJQLQJ�IRU
UHYHUVLEOH�IORZ�+29�IDFLOLWLHV�LV�GRQH�RQ�D�FDVH�E\�FDVH�EDVLV�

(5)  Regulatory Signs

5HJXODWRU\�VLJQV�IRU�+29�IDFLOLWLHV�IROORZ�WKH�QRUPDO
UHJXODWRU\�VLJQLQJ�SULQFLSOHV��EODFN�OHJHQG�ZLWK�D�ZKLWH
UHIOHFWLYH�EDFNJURXQG�RQ�D�UHFWDQJXODU�SDQHO��.HHS�LQ�PLQG
WKDW�PHVVDJHV�FRQYH\HG�E\�WKH�+29�VLJQV��VXFK�DV�VLJQV
FRQFHUQLQJ�YLRODWLRQV�DQG�WKRVH�LQGLFDWLQJ�WKH�EHJLQQLQJ�RI
DQ�+29�ODQH�GRZQVWUHDP��DUH�QRW�QHFHVVDULO\�LQWHQGHG�RQO\
IRU�WKH�+29�YHKLFOH��7KHUHIRUH��LW�PLJKW�EH�SUXGHQW�WR�SODFH
DGGLWLRQDO�VLJQV�RQ�WKH�ULJKW�VLGH�RI�WKH�IUHHZD\�ZKHUH�WKLV
FRQIRUPV�WR�VRXQG�HQJLQHHULQJ�SUDFWLFH�DQG�FDQ�EH�GRQH
HFRQRPLFDOO\�

(6)  Guide Signs

*XLGH�VLJQV�IRU�WKH�+29�IDFLOLWLHV�DUH�JHQHUDOO\�XVHG�DW
LQWHUPHGLDWH�RQ�DQG�RII�ORFDWLRQV�WR�LQIRUP�+29�PRWRULVWV
RI�XSFRPLQJ�IUHHZD\�H[LWV�DQG�WKH�DSSURSULDWH�ORFDWLRQ
WR�H[LW�WKH�+29�ODQH��)RU�+29�GLUHFW�DFFHVV�WR�DQG�IURP
DUWHULDOV��JXLGH�VLJQV�DUH�XVHG�LQ�D�IDVKLRQ�VLPLODU�WR�QRUPDO
DUWHULDO�LQWHUFKDQJH�VLJQLQJ�SUDFWLFH��7KH�JXLGH�VLJQV�KDYH�D
EODFN�QRQUHIOHFWLYH�OHJHQG�RQ�D�ZKLWH�UHIOHFWLYH�EDFNJURXQG�
7KH�H[FHSWLRQ�LV�WKH�GLDPRQG��ZKHUH�WKH�ZKLWH�UHIOHFWLYH
V\PERO�LV�RQ�D�EODFN�QRQUHIOHFWLYH�EDFNJURXQG��)RU�DOO�+29
UHODWHG�JXLGH�VLJQV��WKH�GLDPRQG�LV�SODFHG�LQ�WKH�XSSHU
OHIW�KDQG�FRUQHU�RI�WKH�VLJQ�

(7)  Visibility

7KH�UHIOHFWLYH�VKHHWLQJ�XVHG�IRU�+29�VLJQV�LV�UHTXLUHG�WR
PHHW�WKH�UHIOHFWLYH�VKHHWLQJ�UHTXLUHPHQWV�LQ�7UDIILF�0DQXDO
&KDSWHU����´6LJQV�µ��,OOXPLQDWLRQ�IRU�RYHUKHDG�VLJQV�LV
UHTXLUHG�WR�IROORZ�WKH�FXUUHQW�SROLF\�IRU�RYHUKHDG�VLJQV
LQ�'HVLJQ�0DQXDO�&KDSWHU������´6LJQLQJ�µ
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7.04  Lighting
,OOXPLQDWLRQ�RI�+29�GLUHFW�DFFHVV�IDFLOLWLHV�LV�UHTXLUHG�IRU
UDPSV��ORDGLQJ�SODWIRUPV�DW�WUDQVLW�VWRSV��PDMRU�SDUNLQJ
ORWV��DQG�ZDONZD\V�DV�GHILQHG�LQ�'HVLJQ�0DQXDO�&KDSWHU
�����´,OOXPLQDWLRQ�µ�$GGLWLRQDO�GLUHFWLRQ�DQG�GHVLJQ
FRQVLGHUDWLRQV�DUH�FRQWDLQHG�LQ�7UDIILF�0DQXDO�&KDSWHU���
´6LJQDOV�DQG�,OOXPLQDWLRQ�µ��7KH�DSSURYDO�RI�WKH�6WDWH�7UDIILF
(QJLQHHU�LV�UHTXLUHG�IRU�SURSRVDOV�WKDW�SURYLGH�OHVV�WKDQ�RU
PRUH�WKDQ�WKH�DPRXQW�RI�OLJKWLQJ�VWDWHG�LQ�WKHVH�PDQXDOV�

0HWULF�YHUVLRQV�RI�WKH�UHTXLUHG�GHVLJQ�OLJKW�OHYHOV�DUH
H[SUHVVHG�LQ�/8;��6HH�)LJXUH����

7.05  SC&DI
6XUYHLOODQFH��FRQWURO��DQG�GULYHU�LQIRUPDWLRQ��6&	',�
V\VWHPV�DUH�XVHG�WR�FROOHFW�WUDIILF�GDWD��PDLQWDLQ�IUHHZD\
IORZ��DQG�GLVVHPLQDWH�WUDYHOHU�LQIRUPDWLRQ��7UDQVLW
LQIRUPDWLRQ�V\VWHPV�IRU�SDVVHQJHUV�DQG�WUDQVLW�IDFLOLW\
VXUYHLOODQFH�DUH�QRW�QRUPDOO\�D�SDUW�RI�:6'27
V�6&	',
V\VWHP��EXW�LPSOHPHQWDWLRQ�RI�WKHVH�FRPSRQHQWV�FDQ�EH
FRQVLGHUHG�IRU�VRPH�ORFDWLRQV�

'HVLJQ�RI�+29�GLUHFW�DFFHVV�IDFLOLWLHV��OLNH�DOO�+29�IDFLOLWLHV�
VKRXOG�IXOO\�XWLOL]H�DYDLODEOH�6&	',�HOHPHQWV��1HHG�IRU
6&	',�HOHPHQWV�YDULHV�GHSHQGLQJ�RQ�SURMHFW�IHDWXUHV��VXFK
DV�IDFLOLW\�GHVLJQ�DQG�RSHUDWLRQ��DQG�ZKHWKHU�WKH�VLWH�KDV
H[LVWLQJ�6&	',�FRPSRQHQWV�

6&	',�HOHPHQWV�WKDW�PLJKW�EH�DSSOLFDEOH�WR�+29�GLUHFW
DFFHVV�IDFLOLWLHV�LQFOXGH��FORVHG�FLUFXLW�WHOHYLVLRQ�VXUYHLOODQFH�
UDPS�PHWHULQJ��GDWD�FROOHFWLRQ��H[LW�TXHXH�GHWHFWLRQ�DQG
RYHUULGH��G\QDPLF�VLJQLQJ��WUDQVLW�VLJQDO�SULRULW\��DXWRPDWLF
YHKLFOH�LGHQWLILFDWLRQ�DQG�ORFDWLRQ��DQG�JDWH�FRQWURO�

*XLGDQFH�RQ�WKH�GHYHORSPHQW�RI�6&	',�HOHPHQWV�LV�IRXQG
LQ�'HVLJQ�0DQXDO�&KDSWHU������DQG�WKH�1RUWKZHVW�5HJLRQ·V
6&	',�'HVLJQ�*XLGH��,QFOXGH�WKH�UHJLRQ�7UDIILF�2IILFH�
WUDQVLW�RSHUDWRU��DQG�DIIHFWHG�ORFDO�DJHQF\�LQ�WKH�FRRUGLQDWLRQ
IRU�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�6&	',�HOHPHQWV�



Traffic Design Elements Draft HOV Direct Access Design Guide
Page 7-6 April 1998

Highway Applications

Area Classification

Highway Class Commercial Intermediate Residential Rural

Full Access Control -
Divided

6.5* 6.5* 6.5* 6.5*

Arterials 17.2 12.9 8.6* 6.5*

Other 10.8 8.6* 6.5* 6.5*

Construction Lanes
and Detours

10.8 10.8 10.8 10.8

Nonhighway Applications

Parking Bus Loading Walkways Weight

Areas Areas Scales

Park & Ride Lots 8.6 21.5 8.6 Not
Applicable

Flyer Stops Not Applicable 21.5 8.6 Not
Applicable

Ferry Terminals 8.6 21.5 8.6 Not
Applicable

Rest Areas 8.6 Not Applicable Security Level Not
Applicable

Pool-It Lots 8.6 Not Applicable Not Applicable Not
Applicable

Weigh Stations ** Not Applicable Not Applicable 2 Luminaires

1RWHV�


 ,QFUHDVH�OLJKW�OHYHO�E\�����DW�LQWHUVHFWLRQV�ZKHUH�PRUH�WKDQ�RQH�OLJKW�VWDQGDUG
LV�LQVWDOOHG



 3URYLGH�OLJKW�VWDQGDUGV�LQ�LQVSHFWLRQ�DUHDV

/8;�[�������� �IF

Average Maintained Horizontal Illumination Levels (LUX)
Figure 7-1
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Typical Signing for Flyer Stop

Special Flyer Stop Sign

Flyer Stop Signing
Figure 7-2
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�

HOV Direct Access Signing
Figure 7-3a
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��

HOV Direct Access Signing (continued)
Figure 7-3b
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L�
$SSHQGLFHV

8.01 Sources for Design Values
8.02 Conversion Symbols
8.03 Units of Measurement
8.04 Conversion Factors
8.05 The Construction Trades
8.06 Pavement Conversion Factors

8.01  Sources for Design Values
6HH�&KDSWHU����´5HIHUHQFHV�µ�IRU�GHWDLOHG�WLWOHV�DQG�VRXUFHV
IRU�WKH�IROORZLQJ�SXEOLFDWLRQV�

7KH�$$6+72�*UHHQ�%RRN�LV�WKH�VRXUFH�RI�PRVW�RI�WKH
LQIRUPDWLRQ�LQ�WKH�+29�'LUHFW�$FFHVV�'HVLJQ�*XLGH��7KH
IROORZLQJ�DUH�WKH�H[FHSWLRQV�

(1)  Gap Acceptance Distances

7KH�JDS�DFFHSWDQFH�GLVWDQFHV��/J��DUH�EDVHG�RQ�WKH�DGYDQFHG
ZDUQLQJ�VLJQ�SODFHPHQW�GLVWDQFHV�IURP�WKH�087&'��7KLV�LV
WKH�GLVWDQFH�WUDYHOHG�LQ�WHQ�VHFRQGV�DW�WKH�SRVWHG�VSHHG�OHVV
����IW�����P��

( )/ ��N9 ��
J S

= − (TXDWLRQ����

:KHUH� /J  *DS�DFFHSWDQFH�GLVWDQFH��P�
9S  3RVWHG�VSHHG��PSK�
N  7KH�FRQYHUVLRQ�IURP�PSK�WR�P�VHF

�PSK�
������ �P�VHF�

7KH�YDOXHV�ZHUH�UHFDOFXODWHG�ZLWK�(TXDWLRQ������WR�DYRLG
URXQGLQJ�HUURUV��DQG�URXQGHG�XS�WR�WKH�QH[W���P�

(2)  Deceleration Lengths

'HFHOHUDWLRQ�OHQJWKV�ZHUH�FDOFXODWHG�IRU�D�EXV�SDVVHQJHU
FRPIRUW�OHYHO�RI�����PSK�SHU�VHFRQG�EDVHG�RQ�7DEOH����RI
1&+53�5HSRUW������´%XV�8VH�RI�+LJKZD\V�µ�DQG�D�FKDQJH
IURP�WKH�DYHUDJH�UXQQLQJ�VSHHG�RI�WKH�KLJKZD\�WR�WKH
DYHUDJH�UXQQLQJ�VSHHG�RI�WKH�UDPS��)LJXUH�����VKRZV�WKH
UHODWLRQVKLS�EHWZHHQ�WKH�GHVLJQ�VSHHG�DQG�WKH�DYHUDJH
UXQQLQJ�VSHHG�XVHG�

7KH�GHFHOHUDWLRQ�OHQJWKV�ZHUH�FDOFXODWHG�XVLQJ�(TXDWLRQ����
DQG�URXQGHG�XS�WR�WKH�QH[W���P�
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( ) ( )
6

9 N 9N

�D
U

�

=
− �

(TXDWLRQ����

:KHUH� 6  'HFHOHUDWLRQ�OHQJWK��P�
9U  $YHUDJH�UXQQLQJ�VSHHG�RI�WKH�KLJKZD\�

VHH�)LJXUH������PSK�
9  $YHUDJH�UXQQLQJ�VSHHG�RI�WKH�UDPS�

VHH�)LJXUH������PSK�
D  'HFHOHUDWLRQ�UDWH�������P�VHF��
N  7KH�FRQYHUVLRQ�IURP�PSK�WR�P�VHF

���PSK� ������P�VHF�

7KLV�SURGXFHG�OHQJWKV�WKDW�DUH�IURP�����P�ORQJHU�WR����P
VKRUWHU�WKDQ�REWDLQHG�IURP�WKH�FRQYHUWHG�$$6+72�(QJOLVK
YDOXHV��7KH�OHQJWKV�WKDW�ZHUH�VKRUWHU�ZHUH�LQFUHDVHG�WR
HTXDO�WKH�$$6+72�OHQJWKV�

Design
Speed

Running
Speed

Speed
at

Merging

15 14 9

20 18 13

25 22 17

30 27 22

35 31 26

40 36 31

45 40 35

50 44 39

55 48 43

60 52 47

65 55 50

70 58 53

80 64 59

Relation of Design,
Running, and Merging

Speeds
Figure 8-1
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(3)  Acceleration Lengths

$FFHOHUDWLRQ�OHQJWKV�ZHUH�FDOFXODWHG�EDVHG�RQ�)LJXUH���
´6SHHG�YHUVXV�GLVWDQFH�FRPSDULVRQ�RI����IW�DQG����IW
DUWLFXODWHG�EXVHVµ�LQ�WKH�:$�5'�������)LQDO�7HFKQLFDO
5HSRUW���6HH�)LJXUH������

7KH�GLVWDQFHV��P��UHTXLUHG�IRU�D���
�EXV�WR�UHDFK�D�JLYHQ
VSHHG��NP�K��IURP�D�VWRS�ZHUH�SLFNHG�IURP�WKH�FKDUW�
$VVXPLQJ�WKDW�WKH�GLVWDQFH�UHTXLUHG�WR�FKDQJH�IURP�RQH
VSHHG�WR�DQRWKHU�LV�WKH�VDPH�UHJDUGOHVV�RI�ZKHWKHU�VWDUWLQJ
DW�WKH�ILUVW�VSHHG�RU�DFFHOHUDWLQJ�IURP�D�VWRS��GLVWDQFHV
QHHGHG�WR�DFFHOHUDWH�EHWZHHQ�VSHHGV�ZHUH�FDOFXODWHG��8VLQJ
(TXDWLRQ������DFFHOHUDWLRQ�UDWHV��P�VHF��ZHUH�FDOFXODWHG�IRU
WKH�VSHHG�FKDQJHV��7KH�DFFHOHUDWLRQ�UDWHV�ZHUH�LQWHUSRODWHG
WR�WKH�UHTXLUHG�VSHHGV�LQ�PSK�DQG�WKH�UHTXLUHG�DFFHOHUDWLRQ
GLVWDQFHV�ZHUH�FDOFXODWHG�XVLQJ�(TXDWLRQ�����DQG�URXQGHG
XS�WR�WKH�QH[W���P�

( )
a =

V V j

2S

2
0

2
−

(TXDWLRQ����

:KHUH� D  $FFHOHUDWLRQ�UDWH��P�VHF��
9  6SHHG�UHDFKHG��NP�K�
9�  6WDUWLQJ�VSHHG��NP�K�
6  'LVWDQFH��P�
M  7KH�FRQYHUVLRQ�IURP�NP�K�WR�P�VHF

���NP�K� �������P�VHF�

Figure 8-2
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( ) ( )
S

V k Vk

2a
m

2

=
− �

(TXDWLRQ����

:KHUH� 6  'HFHOHUDWLRQ�OHQJWK��P�
9P  6SHHG�RI�PHUJLQJ�ZLWK�WKH�KLJKZD\�

VHH�)LJXUH������PSK�
9  $YHUDJH�UXQQLQJ�VSHHG�RI�WKH�UDPS�

VHH�)LJXUH������PSK�
D  $FFHOHUDWLRQ�UDWH�������P�VHF��
N  7KH�FRQYHUVLRQ�IURP�PSK�WR�P�VHF

���PSK� ������P�VHF�

8.02  Conversion Symbols
7KH�SUHIL[HV�DQG�V\PEROV�OLVWHG�EHORZ�DUH�FRPPRQO\�XVHG
WR�IRUP�QDPHV�DQG�V\PEROV�RI�WKH�GHFLPDO�PXOWLSOHV�DQG
VXEPXOWLSOHV�RI�WKH�XQLWV�

Multiplication Factor Prefix Symbol
1 000 000 000 = 109 giga G

1 000 000 = 106 mega M
1 000 = 103 kilo k

100 = 102 hecto h
1 = 1

0.01 = 10-2 centi c
0.001 = 10-3 milli m

0.000 001 = 10-6 micro µ
0.000 000 001 = 10-9 nano n

8.03  Units of Measurement
Units of Measurement

as Used in the Metric
Standard Item Table Equivalent

acre hectare (ha)
cubic foot cubic meter (m3)
cubic yard cubic meter (m3)

gallon; m gallon liter (L); cubic meter (m3)
hundred hundred (for traffic buttons)

hundred weight kilogram (kg)
linear foot meter (m)

mboard feet cubic meter (m3)
mile kilometer (km)

nautical mile nautical mile
pound kilogram (kg) for mass
pound newton (N) for force

square foot square meter (m2)
square yard square meter (m2)

ton tonne (t)
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Units of Measurement
Used in Special Provisions Metric
and General Special Provisions Equivalent

gage; gauge metal thickness gage (mm)
Fahrenheit temperature kelvin (k)
Fahrenheit temperature degree Celsius (°C)

fathom water depth meter (m)
foot/lbs torque newton�meter (N�m)

lbs/sq in pressure kilopascal (kPa)
lbs/sq in pressure megapascal (MPa)
lbs/sq ft pressure kilopascal (kPa)

lbs/sq yd pressure kilopascal (kPa)
inch linear millimeter (mm)

kips; ksi tension kilopascal (kPa)
kips; ksi tension megapascal (MPa)
lbs/acre erosion control kilograms/hectare
lbs/ cu ft density kilogram per cubic

    meter (kg/m3)
mil thickness micrometer (um)

ft-lbs/sec horse power watt (W)

Units of Measurement Metric
Used on Contract Plans Equivalent

degrees/bearings No change for surveying

stationing 1,000 meters = 1 station

mileposts No change for mileposts

elevations meter (m)

Units of Measurement Used Metric
in Commercial Standards Equivalent

gals/hr or min (pumps) liter per second (L/s)

500 gallon tanks cubic meter (m3) but it could
  also possibly be in liter (L)

55 gallon drums cubic meter (m3) or liter (L)
  for liquid

94 lbs/sack (cement) kilogram (kg)

diameter of reinforcing steel millimeter (mm)

lbs/ft of reinforcing steel kilogram per meter (kg/m)

bushel cubic meter (m3)
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8.04  Conversion Factors
Quantity From English To Metric Multiply

Units Units by*
length mile km 1.609344

yard m 0.9144**
foot m 0.3048**
inch mm 25.40**

area square mile km2 2.590
acre m2 4047
acre hectare 0.4047
square yard m2 0.8361
square foot m2 0.092 90
square inch mm2 645.2

volume acre foot m3 1 233
cubic yard m3 0.7646
cubic foot m3 0.028 32
cubic foot L (1000 cm3) 28.32
100 board feet m3 0.2360
gallon L (1000 cm3) 3.785

mass lb. kg 0.4536
kip (1000 lb) metric ton (1000 kg)0.4536

mass/unit length plf kg/m 1.488
mass/unit area psf kg/m2 4.882
mass density pcf kg/m3 16.02
force lb N 4.448

kip kN 4.448
force/unit length plf N/m 14.59

klf kN/m 14.59
pressure, stress
modules elasticity psf Pa 47.88

ksf kPa 47.88
psi kPa 6.895
ksi MPa 6.895

bending moment ft-lb N�m 1.356
torque, moment
of force ft-kip kN�m 1.356
moment of mass lb-ft kg�m 0.1383
moment of inertia lb-ft2 kg�m2 0.042 14
second moment
of area in4 mm4 416 231
section modulus in3 mm3 16 387
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power ton (refrig) kW 3.517
Btu/s kW 1.055
hp (electric) W 7467
Btu/h W 0.293

volume rate of flow ft3/s m3/s 0.028 32
cfm m3/s 0.000 471 9
cfm L/s 0.4719

velocity, speed ft/s m/s 0.3048**
acceleration f/s2 m/s2 0.3048
momentum lb-ft/sec kg�m/s 0.1383
angular momentum lb-ft2/s kg�m2/s 0.042 14
plane angle degree rad 0.017 45

mrad 17.45

* 4 significant digits
**denotes exact conversion

8.05  The Construction Trades
These are the metric units that will be used by the construction
trades. The term "length" includes all linear measurements--
length, width, height, thickness, diameter, and circumference.
Quantity Unit Symbol
Surveying length kilometer, meter km, m

area square kilometer km2

area hectare (10,000 m2) ha
area square meter m2

plane angle degree (nonmetric)  °
plane angle minute (nonmetric)  ′
plane angle second (nonmetric)  ″

Excavating length meter, millimeter m, mm
volume cubic meter m3

Trucking distance kilometer km
volume cubic meter m3

mass metric ton (1000 kg) t
Paving length meter, millimeter m, mm

area square meter m2

Concrete length meter, millimeter m, mm
area square meter m2

volume cubic meter m3

temperature degree Celsius °C
water capacity liter (1000 cm) L
mass (weight) kilogram, gram kg, g
cross-sectional area square millimeter mm2
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8.06  Pavement Conversion Factors

Metric Conversion--Pavements

Roadway
ft

Dimensions
ft m

Bridge Height
ft m

PCCP Thickness
(inches)  (mm)

Resilient Modulus
psi  MPa

Lane 12 3.6 14.5 4.4 9 225 3,000 21

Shoulder 4 1.2 16.0 4.9 10 250 4,000 28

10 3.0 11 275 5,000 34

12 300 10,000 69

12,000 83

15,000 103

20,000 138

Typical Density Values

  pcf       kg/m2
Axle Loads
lbs kN

Tire Loads (per tire width)
lbs/inch kg/mm

PCCP 150 2403 18,000 80 500 9

ACP 137/0.10
depth

2439

Typical Quantities
Asphalt Concrete Paving Quantities

  Depth of Pavement

ft Ø 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75

mm Ø 30 45 60 75 90 105 120 135 150 165 180 95 210 225

   Ú  Width of pavement

ft mm   Metric tons per kilometer

 4 1.2 88 132 176 219 263 307 351 395 439 483 527 571  614 658

 6 1.8 132 198 263 329 395 461 527 593 658 724 790 856  922 988

 8 2.4 176 263 351 439 527 614 702 790 878 966 1,053 1,141 1,229 1,317

10 3.0 219 329 439 549 658 768 878 988 1,097 1,207 1,317 1,427 1,536 1,646

11 3.3 241 362 483 604 724 845 966 1,086 1,207 1,328 1,448 1,569 1,690 1,811

12 3.6 263 395 527  658 790 922 1,053 1,185 1,317 1,448 1,580 1,712 1,843 1,975

22 6.6 483 724 966 1,207 1,448 1,690 1,931 2,173 2,414 2,655 2,897 3,138 3,380 3,621

24 7.2 527 790 1,053 1,317 1,580 1,843 2,107 2,370 2,634 2,897 3,160 3,424 3,687 3,950

Based on 2439 kg/m3         30 mm compacted depth = 73.17 kg/m2

Note:  Additional estimating tables are shown in Design Manual Chapter 520, “Design
of Pavement Structures.”
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