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Applying the Crossable Collector Design Concept to Tremont Street  

(This document is adapted from Chapter 7 of “The Crossable Collector: Can Through Traffic 

and Crossability Be Compatible Road Functions?” a Master’s Report by Yousef Alsharif, 

advised by Prof. Peter Furth, Northeastern University, 2017.) 

1. Scope 

This project covers Tremont Street between Mass. Ave. and Dartmouth Street in Boston’s South 

End. However, with little modification, the design can be extended in both directions, to Melnea 

Cass Blvd in the southwest and to Charles Street in the northeast. 

Traffic analysis for this project looked at weekday p.m. peak hour data. It is likely that what 

works for the p.m. peak will work for the rest of week. 

2. Design Goals and Targets 

The road will be redesigned following principles of the crossable collector: one travel lane per 

direction, speed reduction measures to achieve a target speed of 25 mph (which happens to be 

consistent with the statutory speed limit the City of Boston passed in 2017), closely-spaced un-

signalized crossings with crossing islands, one-way cycle tracks, and elimination of traffic 

signals where they aren’t needed for traffic capacity.  

3. Design Constraints 

Parking (residential and metered) will be retained on both sides of the street. The redesign must 

also cater to the commercial loading function needed on blocks along Tremont Street that have 

retail land use, allowing delivery trucks to stop opposite commercial institutions throughout the 

day without affecting the through traffic function. The Massachusetts Bay Transit Agency runs a 

single bus route along Tremont Street and so curbside bus stops need to be accommodated whilst 

allowing cyclists to continue through comfortably. Boston Public Schools buses are expected to 

be able to turn into and out of the street to reach students, therefore vertical elements (curbs, 

bollards) need to be located outside the buses’ turn radius to avoid continuous hits and elongate 

their design life. At a fire station, fire trucks need to be able to maneuver in and out of the station 

without hassle or delay.   

4. Feasibility – Traffic Capacity Analysis 

On urban streets, capacity is almost always governed by signalized intersections. The two busiest 

intersections in the study area, at Massachusetts Avenue and at Dartmouth Street, were analyzed 

using traffic counts using supplied by the City of Boston (Figures 23 and 24). The critical sums 

method was used to determine the feasibility of a road diet (removing one through lane), with 

results in Tables 7-1 and 7-2.  
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EBL EBT WBL WBT NBL NBT SBL SBT

v (veh/hr) 142 465 99 385 67 791 104 964

Lanes 1 1 1 1 1 2 1 2

v per lane 142 465 99 385 67 395.5 104 482

Conflicting

EBL WBT WBL EBT NBL SBT SBL NBT

142 385 99 465 67 482 104 395.5

Pair Sum

Critical Sum

Overall

Pair 1 Pair 2 Pair 1 Pair 2

527 564 549 499.5

564 549

1113

 

Figure 23: PM peak hour traffic counts at Tremont St and Mass Ave 

 

Table 7-1. Critical Sums analysis of Tremont Street (E-W) at Massachusetts Avenue (N-S). 

The critical sum (1,113) is well below the capacity threshold of 1,375 vehicles per hour.  
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Figure 24: PM peak hour traffic counts at Tremont St and Dartmouth Street 

 

Table 7-2. Critical Sums analysis of Tremont Street (E-W) at Dartmouth Street (N-S). The 

critical sum (991) is well below the capacity threshold of 1,375 vehicles per hour.
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Figure 25 - A cross-section of the proposed redesign with the narrow 2 ft median, to be implemented on the residential stretch 
of Tremont Street. 

With the critical sums method, capacity is sufficient if the critical sum (a sum of traffic flows per 

lane summed over four mutually conflicting movements) is less than 1375 vehicles per hour. The 

critical sums at Mass. Ave. (1,113 vehicles/h) and Dartmouth Street (990 vehicle/h) are both well 

below this threshold. This indicates that a single through lane per direction will provide 

sufficient capacity, as long as turn pockets are provided at signalized intersections. This outcome 

is expected as currently double-parking is a common sight on Tremont Street, demonstrating that 

the demand can be accommodated by one lane per direction. 

5. Design Features 

The road diet creates available space that can be used for crossing islands, cycle tracks, and 

loading areas. Particular design choices are described in this section.  

In principle, conventional bike lanes can provide a low-stress bike accommodation on a 1+1 lane 

road with 25 mph travel speeds; however, that only applies if the bike lanes aren’t frequently 

used for double parking. Because of the retail activity on this corridor, including the need for on-

street loading, conventional bike lanes cannot be considered defensible space, and so low-stress 

bicycling requires cycle tracks, i.e., bike lanes that are physically separated from travel lanes. 

Conventional bike lanes also make a road appear wider, thus promoting higher speeds. 

Therefore, the proposed design has parking protected cycle tracks with buffers along the street. 

On blocks without retail, the cycle tracks will be wide enough for side by side riding (7 ft plus a 

4-ft buffer to parked cars); on blocks with retail, where additional road space is needed for 

loading, the cycle tracks will be 5 ft wide, plus a 2.5-ft buffer to parked cars. 

Travel lanes will be 10 ft wide, which is narrow for a road with buses and trucks. On blocks 

without commercial activity requiring loading, we propose a narrow, 2 ft median that is rideable. 

It could be paved with cobbles or scored concrete, and will be essentially flush with the 

pavement. That gives larger vehicles such as buses extra room to maneuver while keeping the 

appearance of narrow lanes to keep traffic slow [as shown in fig. 25]. By making use of the 

median, buses and trucks will effectively have an 11 ft lane, while cars (the vast majority of the 

vehicles) will see 10 ft lanes. 
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Figure 23 – A bird’s eye view of the proposed redesign in a section that includes two bus stops, showing the 2 ft 
mountable median, 10 ft travel lanes, 8 ft parking lanes, cycle tracks and buffer. Bikes have enough space to overtake 
stopped buses when needed.  

Figure 27 – A bird’s eye view of the proposed redesign in a section that includes two bus stops, showing the 2 ft 
mountable median, 10 ft travel lanes, 8 ft parking lanes, cycle tracks and buffer. Bikes have enough space to overtake 
stopped buses when needed.  

Figure 26 – A cross-section of the proposed redesign with the wide 10 ft median, to be implemented on the mixed-use / 
commercial stretches of Tremont Street that require space for deliveries and loading. 

For blocks needing commercial loading, we propose a 10 ft flush median [fig. 26]. Delivery 

trucks could either stop in a travel lane, in which case motorists could use the median to pass 

them with minimal loss of speed, or in the median itself.  

 

 

Figure 27 shows the design proposed for bus stops. Bus stops are not in-line, but rather buses 

pull up to the curb. That allows buses to stop without blocking traffic, and it avoids the need for 

the large bulbout with a bicycle bypass (“floating bus stop”) that would be needed for an in-line 

bus stop to be accessible. At bus stops, the cycle track turns into a shared bus/bike lane to allow 

for curbside passenger boarding. This should be acceptable to cyclists because the bus route on 

Tremont Street is infrequent and the shared lane is wide enough for a bike to pass a stopped bus 

without entering the travel lane.  

 

 

 

The proposed design contains four speed reduction measures. Most important is the elimination 

of passing lanes. Second is the perceived narrowness of the travel lanes. Third, parking lanes 

next to the travel lanes creates friction that makes drivers reduce their speeds. Finally, the 
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Figure 29 – showing the locations of the eliminated signals and the uniform and close spacing of the unsignalized crossing islands 
between the two lights.  

Figure 28 – Reverse curve “chicane effect” at crossing islands. The blue line depicts the 
vehicle path, in which cars must turn out, then in, then in again, then out.  

crossing islands create reversing curves (a “chicane” or slalom effect)  that slow drivers down 

and draw their attention to the crossing areas. These curves are created where 2 ft median is 

widened into a 6 ft crossing island. [Fig. 28].  

 

 

 

 

 

 

 

 

 

Traffic signals continue to be needed at Massachusetts Avenue and Dartmouth Street, but traffic 

signals at two minor intersections are proposed for elimination (Fig, 29), because unsignalized 

crossings are so safe that they don’t need signals, and traffic volumes are not great enough to 

warrant traffic signals. This is an example of the Dutch “drive slower but go faster” concept, 

preferring traffic that runs at a slow but steady speed over cars rushing to the next traffic signal, 

stopping, and then rushing again to the next signal. Crossing islands are proposed for every 

unsignalized intersection as shown in Figure 29.  

 

 

At the signalized intersections, turn pockets were added to ensure capacity [Fig. 30].  
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Figure 30 – Proposed turn pockets approaching the Massachusetts Avenue signalized intersection. Bollards are used 
to deter cars from driving in the medians. 

 

 

 

The complete redesign plan for Tremont Street is provided separately. 

The same general treatment proposed here for Tremont Street was also recently proposed for 

Centre Street in W. Roxbury by Daisy Gao of Northeastern University, creating a road that’s safe 

and easy to cross, safe to ride a bike on, and controls speed while at the same time offering 

vehicles less overall delay.  

 

 

http://www.northeastern.edu/peter.furth/road-diet-for-centre-street-west-roxbury/

