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CHAPTER 5 | MENU OF DESIGN RECOMMENDATIONS

• Include BEGIN RIGHT TURN �����YIELD 
TO BIKES (MUTCD R4-4) at end of 
parking restrictions. 

ONLY

50 ft Typical, 25 ft Minimum 

110 ft Typical

60 ft
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4 ft Min

04

TURNING MOVEMENTS

Mixing Zone
A mixing zone is an area where bicyclists and right-turning automobiles merge 
into one travel lane approaching an intersection. Mixing zones provide a design 
option in which the potential conflict between right-turning vehicles and through 
bicyclists occurs before the intersection, similar to the lateral shift. Mixing zones 
may provide the best option in locations without on-street parking and/or with a 
constrained right-of-way where the roadway width will not accommodate both a 
bicycle lane and a right-turn lane at the intersection.  

• Mixing zones are often used at 
intersections with turning vehicle 
volumes high enough to cause 
frequent conflicts, but not high 
enough to require signalization.

Mixing zones may be most effective 
at intersections with 50-150 turning 
vehicles in the peak hour.

• Shared lane markings help guide 
bicyclists to the left side of turning 
vehicles.

• For further guidance on buffer 
selection and installation, see page 8 .

01

02

03

04

NOT TO SCALE

Additional mixing zone designs are highlighted in the pictures on pages 50, 102, and 108.Figure 24 
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• The weave area should be short 
to force vehicles to make slow and 
deliberate turning movements into the 
right turn lane. 

A variety of pavement marking 
treatments can be used to improve 
visibility of the separated bike lane 
and reinforce the expected bicyclist 
behaviors. For further guidance on 
paint and striping in conflict areas,  
see page 11 .

• For further guidance on typical signs 
and markings for separated bike lanes, 
see page 127. 

• Guidance for parking space markings 
can be found in MUTCD(2009) Section 
3B.19. 

• For further signal guidance, see page 
.

A lateral shift moves cyclists to the left of the motor vehicle right turn lane before 
vehicles can move right. This places the responsibility for yielding clearly on drivers 
turning right, and brings bicyclists into a highly visible position. In the lateral shift 
configuration, like the mixing zone (see page ), potential conflicts between 
right-turning vehicles and through bicyclists occur before the intersection. A 
lateral shift treatment is effective for intersections where a separate bicycle signal 
and signal phasing is not feasible, because bicyclists can proceed in the same signal 
phase as through and right-turning vehicles. 

TURNING MOVEMENTS

Lateral Shift

• Provide minimum queue storage 
length for automobiles needed for 
operations, depending on right-turn 
volumes and signal cycle length. 

• For further guidance on bike boxes, see 
page 12 .

• Shift bike lane closer to motorized 
traffic prior to weave area so motorists 
and bicyclists can see each other better. 

• For further guidance on buffer 
selection and installation, see page 8 .

• Shorter queue storage lengths are 
preferred because it allows for a 
longer distance of midblock separation 
relative to the intersection and slows 
motor vehicle speeds.

• Include BEGIN RIGHT TURN LANE 
YIELD TO BIKES (MUTCD R4-4) at end 
of parking restrictions. 
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Figure 23

 

P E D E S T R I A N  &  B I C Y C L E  I N T E R S E C T I O N  D E T A I L SKAGY BLVD.
RECONSTRUCTION

HAWK Signal at Roundabout

Figure Sources: MASSDOT Separated Bike Lane Planning & Design Guide
      FHWA Separated Bike Lane Planning & Design Guide - May 2015
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Separated Bike Lane with Lateral Shift
Roundabout Design with Separated 
Bike Lanes

Recessed Stop Line

Separated Bike Lane with Mixing Zone

Signalization
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4.3.4  ROUNDABOUT DESIGN WITH 

SEPARATED BIKE LANES 

When separated bike lanes are provided at 

roundabouts, they should be continuous 

around the intersection, parallel to the 

sidewalk (see EXHIBIT 4S). Separated bike 

lanes should generally follow the contour 

of the circular intersection. The design of 

the street crossings should include the 

following features (see EXHIBIT 4T):

The bicycle crossing should be 
immediately adjacent to and parallel with 
the pedestrian crossing, and both should 
be at the same elevation. 1  

Consider providing supplemental yield 
lines at roundabout exits to indicate 
priority at these crossings. 2

The decision of whether to use yield 
control or stop control at the bicycle 
crossing should be based on available 

sight distance. 3  

The separated bike lane approach to 
the bicycle crossing should result in 
bicyclists arriving at the queuing area at 
a perpendicular angle to approaching 
motorists. 

Curb radius should be a minimum of 5 
ft. to enable bicyclists to turn into the 
queuing area. 4  

Channelizing 
islands are 
preferred to 
maintain separation 
between bicyclists 
and pedestrians, but 
may be eliminated if 
different surface materials 
are used. 5  

Place BICYCLE/PEDESTRIAN 
WARNING signs (W11-15) as 
close as practical to the bicycle 
and pedestrian crossings (see 
Section 4.4.9). 6

At crossing locations of multi-lane 

roundabouts or roundabouts where 

the exit geometry will result in faster 

exiting speeds by motorists (thus 

reducing the likelihood that they will 

yield to bicyclists and pedestrians), 

additional measures should be 

considered to induce yielding such 

as providing an actuated device 

such as a Rapid Flashing Beacon or 

Pedestrian Hybrid Beacon.

1

4

5

EXHIBIT 4S:  Design for Roundabout 
with Separated Bike Lanes
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• A near-side bicycle signal can 
supplement far-side signals to improve 
visibility (refer to MUTCD Interim 
Approval IA-16).

Near-side signals are required when the 
far-side signal is 120 ft or greater from 
the stop bar, and recommended over 
80 ft.

Near-side signals can be placed on the 
pedestrian pushbutton pole, or the 
bicycle pushbutton pole, if used. 

• Minimum 1 ft buffer at intersection. 
For further guidance on buffer 
selection and installation, see page 8 .

• If no dedicated right turn lane is 
present, bicyclists may use pedestrian 
walk signal. A ‘Turning vehicles yield to 
bikes’ sign may be placed on the mast 
arm.

• NO TURN ON RED (MUTCD 
R10-11) on mast arm near 
signal head.

• Guidance for parking space 
markings can be found in 
MUTCD(2009) Section 3B.19. 

ONLY

Queue storage length depends on
 volume and operations

Near side 
bike signal

Taper length depends on traffic speed
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• For further guidance on signal phasing, 
see page .

• Signal detection for bicyclists is needed 
if the signal [or signal operation] is 
actuated. 

An optional signal detection loop may 
be placed 60 - 120 ft in advance of the 
intersection. 

• A bicycle detector symbol marking 
(MUTCD Fig. 9C-7) should be placed 
over the loop to alert passing cyclists to 
the in-ground sensor. 

For further guidance on typical signs and 
markings for separated bike lanes, see 
page 127. 
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TURNING MOVEMENTS

Signalization

NOT TO SCALE

Figure 22 
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high speed turns across the separated 

bike lane, or at locations with limited sight 

distance, steps should be taken to reduce 

�������������������������������������������	�

such as restricting turn movements (see 

Section 4.3.7�	��������������

���������

phasing that allows for fully protected 

bicycle movements (see Section 6.4), or 

providing grade separation (see Section 

4.3.8). 

4.2.2  REDUCE SPEEDS AT 

CONFLICT POINTS

Reducing motor vehicle speeds at 

intersections improves the motorist’s 

ability to appropriately react to and yield to 

bicyclists and pedestrians. Slower motor 

vehicle speeds reduce stopping sight 

distance requirements and reduce the 

likelihood of severe injuries and fatalities for 

bicyclists and pedestrians in the event of a 

crash.

Intersections with separated bike lanes 

should be designed to ensure slow-speed 

turning movements (10 mph or less) and 

weaving movements (20 mph or less 

in the area where weaving movements 

occur). Mixing zones should be designed to 

encourage the weaving movement to occur 

in close proximity to the corner at a location 

where motorists have slowed their speed 

in anticipation of the turn so they are more 

likely to yield to bicyclists (see Section 

4.3.3).

MINIMIZE CURB RADIUS

The smallest feasible curb radius should 

be selected for corner designs based upon 

the design vehicle’s effective turning radius. 

A small curb radius requires motorists to 

slow down, which improves yielding and 

reduces stopping distance requirements. 

This strategy can also help to increase 

the size of bicycle and pedestrian queuing 

�����	����������������������������������������

the placement of curb ramps and reducing 

crossing distances. 

�����
�����������������������������	�

������������������������������������

depending on the type of street, the 

��������������
����������
�������������	�

and characteristics of the design vehicle. 

The design vehicle should be selected 

according to the types of vehicles using 

the intersection with consideration given 

to relative volumes and frequencies 

����������������

����������������������

information on selecting the appropriate 

design vehicle can be found in Section 

6.3.3 of the PD&DG.

At locations where the accommodation of 

trucks and buses is required, consideration 

should be given to allowing encroachment 

into approaching and/or departure lanes 

to reduce the design curb radius to 

the minimum (see Section 6.7.2 of the 

PD&DG). Where encroachment is not 

desirable a compound curve may be used 

in place of a simple curve to minimize the 

effective curb radius to slow turns while still 

accommodating larger vehicles.

At signalized intersections where additional 

space is needed to accommodate turning 

vehicles, consideration can be given to 

recessing the stop line on the receiving 

street to enable a large vehicle to use 

a portion of or the entire width of the 

receiving roadway (encroaching on the 

opposing travel lane) as shown in EXHIBIT 

4B.

EXHIBIT 4B:  Recessed Stop Line for Large 
Vehicle Turn with Mountable Truck Apron


