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Abstract  
This study focuses on part of Centre Street in West Roxbury, between Lagrange Street and 

Esther Road (just north of Belgrade Avenue), in the core of West Roxbury’s commercial district. 

It is currently a 4-lane undivided road, a layout that promotes speeding and makes it difficult 

and dangerous for pedestrians to cross the street. It also has no bike lanes.  

This study tests the feasibility of a road diet, converting the road to one through traffic lane per 

direction, with turn lanes as needed for intersection capacity and safety, crossing islands to 

make it safe for pedestrians to cross without need for a traffic signal, and protected bike lanes 

to make it safe for bicycling. Road diets help control speeding by making it impossible to pass. 

When accompanied further by crossing islands and protected bike lanes, road diets further 

control speed by presenting motorists with a narrow roadway. Because a road diet with crossing 

islands makes it safe to cross the street without traffic signals, traffic signals can be eliminated 

at four intersections with low volume cross streets.  

This feasibility study uses p.m. traffic volumes, counted in early 2017. A proposed layout was 

created using AutoCAD. Traffic signal design was done using Synchro (intersection traffic design 

software). Intersection and corridor traffic flow flow analysis was done using both Synchro and 

VISSIM (traffic microsimulation software).  

The study finds that the proposed road diet design maintains enough capacity to carry peak 

hour traffic, with no increase in delay to vehicles and therefore little risk of traffic spillover to 

other streets. Thanks to increased signal spacing and short signal cycles, queues do not create 

spillback problems. With a road diet, space can be found for continuous protected bike lanes, 

one on each side of the road, without any change in curb locations (and therefore at modest 

cost) and with a sacrifice of only 22 on-street parking spaces. 

 
 

1 Project Description 
1.1 Introduction 
 

Around 1970, in response to increased traffic, Centre St in the heart of West Roxbury’s 

commercial district was restriped to have two lanes per direction. 
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Figure 1 Centre Street circa 1940 with the Theodore Parker Church 

 
Figure 2 Centre Street circa 2017 with the Theodore Parker Church 

This change caused new problems: 

The first is speeding. Speeding has been reported as the most prevalent factors contributing to 

traffic crashes. When there are two lanes, cars can pass one another, making it easy to speed. 

The wide roadway – roughly 45 feet between rows of parked cars – makes drivers feel 

comfortable at high speed. 

The second problem is the safety of crossing pedestrians. While there are many signalized 

crossings on this part of Centre Street, there are also many unsignalized crossings. In addition, 

being a commercial district, many people cross the street away from any marked crossing (i.e., 

not at an intersection) to go between a destination and their parked car, or from one shop to 
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another. Getting cars in four different lanes to stop is not easy; neither is it easy to judge 

whether a gap in traffic, from two directions, is sufficiently long for it to be safe to cross. For this 

study, the victim of a crash shared with us a letter he had written to the city complaining about 

the unsafety of Centre Street. He tried to cross Centre Street using the crosswalk at Hastings 

Street, walking toward Sugar Bakery. One car stopped for him, but then he was hit by a car he 

hadn’t seen going 35-40 mph passing in the next lane. It took him eight months till he could 

walk again, and a much longer period to fully recover. This is a classic “multiple threat” collision 

in which one stopped vehicle reduces visibility to vehicles in the next lane. This type of crossing 

risk is a reason that the main streets of commercial areas should have no more than one 

through lane per direction. 

Over the years, more and more traffic signals have been added to provide safe crossings of 

Centre St, including signals and four intersections with so little cross street traffic that they 

would not need signals except for the pedestrian safety need. However, there are still many, 

many spots where pedestrians cross without a signal. One solution might be to add several 

more traffic signals; another, which this study follows, is to change the road layout so that it is 

safe for pedestrians to cross even when away from a signal.  

An additional problem with the current road layout is that there’s no space for bike lanes. In the 

City of Boston’s bicycle plan, they plan to mark a shared lane in the next 5 years; however, 

shared lane marking – which means marking bike silhouettes or “sharrows” in the middle of the 

travel lanes – does nothing to improve bike safety or encourage people to ride a bike. For 

bicycling, Centre Street is both an important destination and important through route, without 

any reasonable parallel alternatives nearby.  

The Centre Street commercial area in West Roxbury is seeing more and more use as Boston 

becomes an increasingly popular place to live, with an increased desire for walkable lifestyles, 

and growth in use of commuter rail. Having a 4-lane “highway” pass through the middle is not 

conducive to a commercial area. At the same time, for the commercial area to thrive, it is 

important that the road offer sufficient capacity to keep traffic flowing, and to offer places for 

people to park. With respect to parking, developments of the past 60 years have provided a 

large amount of off-street parking, so that commercial success is not overly reliant on on-street 
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parking. 

For balancing the needs of different road users and providing improved safety, transportation 

engineers have found that road diets offer a possible solution. Having only one lane per 

direction makes it impossible to pass, so that a single prudent motorist forces those behind 

them to travel at a safe speed. With a road diet, often a central lane is left open as a two-way 

turning lane; another alternative which we plan to pursue is to have a raised median with 

openings only where needed. That makes the roadway appear much narrower, helping limit 

speed, and makes it possible for pedestrians to safety cross in two stages, even if they are 

crossing between intersections (as many of them do, whether they “should” or not). A single 

lane per direction with crossing islands makes it safe to cross without a traffic signal, eliminating 

the blind spot problem of multiple-threat collisions. It makes traffic signals meant mainly for 

pedestrian crossing unnecessary, and signal elimination can make the traffic flow smoother, 

allowing traffic to get through in just as much time (or less) even though they go at a lower 

speed.  

For bicyclists and the families with children, the possibility of creating a cycle track is another 

great benefit of a road diet. Protected bike lanes give people a comfortable and reliable place to 

ride, which will attracts more bicyclists and let parents feel safe at letting their children bike to 

school, the library, and other destinations. At the northeast end of the study area, there are 

already bike lanes on both Centre St and Belgrade Avenue, so adding safe bike accommodation 

to this stretch of Centre St will be an important addition to the city’s bike network.   

 

2 National experience with road diets 
 

US experience with road diets has been so positive that the Federal Highway Administration 

(FHWA) promotes them. Along with the development of the Road Diet Informational Guide, the 

FHWA Office of Safety commissioned a series of 24 case studies highlighting Road Diet 

implementations throughout the United States. The aim of this document is to provide State 

and local agencies and Tribal governments with examples and advice that can assist them in 

planning and implementing Road Diets in their own jurisdictions. [1] A few of them that are 

relevant to Centre Street are summarized below. 

A project on Empire Boulevard in Brooklyn, New York [2] shows how road diet helps to Increase 
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pedestrian safety and comfort and improve aesthetic of the overall streetscape as well. The area 

surrounding Empire Boulevard is a 1.4-mile-long, with 10 signalized intersections corridor mix of 

businesses, restaurants, and family housing. There is a public school located on the east end of 

the corridor. Road diet project reduce the existing 4-lane cross section to a 2-lane section and 

allocated extra space for pedestrian refuge and bike lane. The causing result shows that 

pedestrian injuries decreased by 19 percent and overall crash injuries reduced by 27 percent 

and it also cause reduction of vehicle speeds.  

Franklin Boulevard in Chicago, Illinois [3] shows another example of how a road diet improve 

the bicycle connectivity and enhance the livability.  It is an ¾-mile Road Diet project on Franklin 

Boulevard. Road diet transformed the 4-lane roadway to a 2-lane road way with separated bike 

lane in each direction and refuge zone for serving pedestrian crossing. The result shows that 

resident felt the project helped to improve the safety and feasibility of children bike to school. 

The additional bicycle lines also improved connectivity to public transit, community institutions, 

and several parks. The road diet didn’t cause traffic congestion on the corridor as well.  

In Cambridge, MA [4], a portion of Massachusetts Avenue, the main drag of Cambridge (also a 

state numbered route) was redesigned, going from 4 lanes to 3, allowing not only bicycle lanes 

but also wider sidewalks and maintaining parking. ADT is approx. 21,000, including frequent bus 

service.  

 

3 Project Data 
The study area is the Centre St from intersection at Esther Road to intersection at Lagrange St, 

shown on Figure 1. Carries 3 bus routes (#35 #36, #37) and has 4 bus stops on each side. 
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Figure 3 Study area of Centre St, West Roxbury 

 

Centre Street is a two-way, four lane roadway, classified as an urban arterial road by the Boston 

Transportation Department. It generally runs east-west between Esther St and Park St, and 

north-south direction from Park St to Lagrange St. The paved area is 60 ft from curb to curb, 

including four 11-ft travel lanes and two 8-ft on-street parking lanes. The entire right-of-way 

width is 80 ft, with 10 ft wide sidewalks on each side. The cross section of existing condition is 

as shown in Figure 2. 

Currently, the study area has 6 signalized intersections and 7 unsignalized, two-way stop 

controlled intersections. 
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Figure 4 Cross section of Centre St. 

3.1 Traffic Counts 
 

The daily traffic volume is 15,677 counted by Boston Transportation Department [5], peak hour 

period is from 7:45 am – 8:45 am, and afternoon peak hour is from 4:45 pm – 5:45 pm.  

For this study, traffic counts were conducted during the weekday afternoon peak hour, from 

4:00 pm to 6:00 pm. Within that window, the busiest hour was used as a basis for traffic 

volumes in this study.   

From the data of West Roxbury Main Street Organization, more than 90% people work to the 

north of West Roxbury. [6] Therefore, in the evening peak hour, southbound (westbound) traffic 

is greater than northbound (eastbound). The peak direction has more than 800 vehicles in the 

peak hour. [7] The detailed traffic count volume is shown in Appendix.  

3.2 Public transportation, pedestrian and bicycle facilities 
Three bus lines operate through the study area, with a  combined frequency of 10 buses per 

hour (one bus every 6 minutes, on average) in each direct (see Table 2). 

 
Peak hour headway (min) Frequency (veh/h)

15 4

20 3

20 3

10

Route

Dedham Mall/Stimson Street - Forst Hills Station

Charles River Loop or VA Hospital - Forest Hill Station

Baker and Vermont Street - Forest Hills Station

Total

 
Table 1 MBTA bus routes 

60 ft 
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Pedestrian crossing volumes: during our counts, we observed fewer than 20/h at all crossings. 

Analysis assumed 20 peds/h at all crossings. 

Bicycle: No more than 10 bicycles were observed during afternoon peak hour. This result may 

be affected by the season and weather. And from the report of West Roxbury Main Street 

Organization [8], among 702 respondents, “improving bicycle and pedestrian experience” has 

been mentioned 38 times.  

Existing signal timing: existing condition uses Coordinated-actuated control with a cycle length 

of 110s. 

4 Initial traffic capacity analysis 
4.1 Critical sums analysis 
Critical sums analysis is the initial feasibility testing of road diet. It determines an approximate 

level of service (LOS) for any given intersection. In full-scale analysis, LOS is determined by 

estimating average delay at each intersection for each approach. When redoing an intersection, 

before the new signal timing and other details are known, the critical sum method [9] can be 

used to compare demand (volume in mutually conflicting lanes) with supply (capacity). Table 1 

shows the boundaries of LOS in critical sum method. 

 

LOS
2 phases 3 phases

4+ 

phases

A 900 855 825

B 1,050 1,000 965

C 1,200 1,140 1,100

D 1,350 1,275 1,225

E 1,500 1,425 1,375

F  >1,500  >1,425  >1,375 

Maximum Critical Sum by LOS

 
Table 2 Level of Service Boundaries for the Critical Sum Method 

Predicted LOS at the busiest intersections – Centre Street at Lagrange St, Corey St, Willow St and 

Belgrade Ave – were calculated by Critical Sum Method and are shown in Table.3.  
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Overall LOS

WBL EBT EBL WBT NBL SBT SBL NBT

v 126 648 60 828 70 330 66 254

lanes 1 1 1 1 1 1 1 1

v per lane 126 648 60 828 70 330 66 254

pair sum

critical sum

v 49 624 38 679 57 221 108 149

lanes 1 1 1 1 1 1 1 1

v per lane 49 624 38 679 57 221 108 149

pair sum

critical sum

v 0 721 0 705 78 66 32 88

lanes 1 1 1 1 1 1 1 1

v per lane 0 721 0 705 78 66 32 88

pair sum

critical sum

v 60 740 0 557 136 69 16 23

lanes 1 1 1 1 1 1 1 1

v per lane 60 740 0 557 136 69 16 23

pair sum

critical sum

Street 

Name

E-W Street

Lagrange 

St
774 888

N-S Street

pair 1 pair 2 pair 1 pair 2

400 320

888 400

Corey St

673 717 278 257

717 278

Willow St

721 705 144 120

721 144

1005

B

C
Belgrade 

Ave
800 557 205 39

800 205

1288 E

995 C

865

 
Table 3 critical sum analysis after lane reduction 

This study assumed one through lane and one turn lane for Centre Street, and concurrent 

pedestrian phases. The result predicts that every intersection will have sufficient capacity with a 

road diet – no intersection goes to LOS F. At the same time, a significant negative impact is 

predicted at Lagrange St, with a road diet lowering LOS from B to E. Predicted impact at other 

intersections is small. This initial set of results made it worthwhile to pursue the more detailed 

analysis that follows. 

 

4.2 Detailed capacity and level of service analysis 
 

A full-scale analysis of existing conditions was also done using the software Synchro, which is 

based on the HIghway Capacity Manual (HCM)  [10]. For existing conditions, LOS is worse than 

predicted by the critical sums method because the intersections have all-pedestrian phases. 

Thus, LOS at Lagrange Street is C under current conditions, not B. Detailed Synchro report are 

provided in Appendix.  

Synchro analysis for proposed conditions is covered later, after describing the proposed 
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geometry. 

 

4.3 Project objectives 
Several principles have been followed in developing the proposed plan: 

 To limit capital costs, road diet planning will not change curb locations.  

 To carry a lot of traffic with one lane per direction, this study proposed separate left (or 

right) turn lanes at intersections of high turning volume. 

 Where there are no left turn lanes, geometry should provide an “informal flare” that 

allows through vehicles to get past a left-turning vehicle that is stopped and waiting for a 

gap. 

 To improve safety for pedestrian crossing the street, add median and crossing islands. 

 Remove traffic signals that are not necessary for managing vehicular traffic, relying on 

the revised road geometry to control speed and to make pedestrian crossings safe. 

 Provide protected bike lanes (bike lanes separated from moving traffic by a parking lane 

or other vertical objects such as bollards or plants) if possible, considering that in a 

commercial area there is a high chance that conventional bike lanes will be used for 

double parking.   

 Use paint to mark buffer zones and obstacles.  

5 Proposed layout 
Proposed CAD planning works are as shown in Appendix.  

Two ways were considered for laying out the bike lanes. The first is conventional bike lanes, 

between the parking lane and travel lane; and the other is cycle track or protected bike lane, 

between the parking lane and the curb. The cross section of these two types are shown in 

Figure .5 and Figure. 6. 
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Figure 5 Centre St road diet with bike lane 

 
 

Figure 6 Centre road diet with cycle track 

The following drawings shows how bike lanes and cycle tracks work at intersections (Figure.7 

and Figure.8). As stated earlier, plans leave the curb lines unchanged, without changing distance 

from curb to curb. We provide left turn lanes at to accommodate the left turn traffic and protect 

the capacity of the single through lane. In the same way, we provide northbound right turn 

lanes at the intersection at Belgrade and intersection at Willow (for those approaches, there is 

no left turn lane because of one-way traffic on the cross street).  

 

60 ft 

60 ft 
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Figure 7 Bike lane alternative at an intersection. 

 

Figure 8  Cycle track alternative at an intersection 
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For the cycle track alternative, we use a 2 ft buffer and obstacle zone to separate parking and 

cycle tracks. At the intersection sketched in Fig 9, 280 vehicles moving from west would turn 

right to the Belgrade Ave, 60 Vehicles moving from east would turn left and merge to the 

Belgrade Ave. Thus, a separate right turn lane has been added on the east bound Centre Street. 

For this approach, we proposed shifting the cycle track to the sidewalk. There it would provide 

an ideal connection to a future 2-way cycle track being considered for Belgrade Ave, also shown 

in Fig 9. 

For un-signalized intersections, geometry aimed to provide the function of an “informal flare” 

(Fig 9. If an approach has only a single lane, and thus no left-turn lane, left-turning cars can 

block the approach as they wait for a safe gap. However, if the approach lane is wide enough, 

through vehicles can go around left-turning vehicles that are waiting. This configuration can be 

called an informal flare – a flare because the road effectively widens to allow two lines of traffic, 

but informal because those lines are not demarcated.  

 

 

Figure 9 Informal flare 

 

With the conventional bike lane alternative, the median is 10 ft wide. Because 6 ft median is 

enough for the median function, when approaching Corey Street, we narrow the median from 
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10 ft to 6 ft, making the travel lane 15 ft wide instead of 11 ft. Then if a left turning cars stops, 

the combined width of a 15 ft lane and 6 ft bike lane is enough for a through car to use to get by 

the stopped left-turning car.  

Detailed AutoCAD drawing of all intersections are provided in Appendix. 

 

6 Synchro intersection analysis 
 

This study use Synchro to redesign the signal timing, generate signal timing, optimized the split 

for intersections with Lagrange St, Corey St, and Belgrade Ave. Other signals are removed. 

Distance from Belgrade Ave to Corey St is 1434 ft, and it’s 2240 ft from Corey St to Lagrange St. 

The desire speed is 20 mph in Synchro. This study considered two signal control types: actuated-

coordinated control and fully actuated control. To be more comparable, the study also 

conducted a base case which reflected the existing condition.  

6.1 Base case 
Existing cycle length (110 s) and phase sequences, including all-ped phases. Pedestrian phase 

timing needs based on geometry (7 s Walk window, 3.5 ft/s for clearance) Splits and offsets 

were optimized using Synchro. Optimization is based solely on the least total delay for the signal 

operation. The ring diagram of the three busiest intersections are as shown. Existing signals at 

four other intersections are retained as well. 

 
Figure 9  Ring-Barrier Diagram of Intersection at Belgrade Ave 

 
Figure 10Ring-Barrier Diagram of Intersection at Corey St 

 
Figure 11 Ring-Barrier Diagram of Intersection at Lagrange St 

 

6.2 Fully actuated control 
Fully-actuated control refers to intersections for which all phases are actuated. It requires 

detection for all traffic movements, and means that green periods at successive intersections 

will not be deliberately coordinated. Fully actuated control allows phases to be skipped if there 

is no call for service, and shortens phases with low demand, thereby allowing the controller to 
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cycle more quickly, reducing delay for motorists and pedestrians alike who arrive during a red 

period.  

Because the distance between Lagrange and Corey Streets is too long for effective coordination, 

it seems clear that the Lagrange St intersection should use fully actuated control. For Corey and 

Belgrade, it isn’t clear whether full actuation or coordination is best, though if coordination is 

chosen, the signal system controller can still be programmed to change fully actuated control 

during the low-volume periods. For fully actuated control, three intersections are run 

separately. The maximum cycle length is 90s at Lagrange street, and 80 s for Corey and 

Belgrade.  

Minimum green is based on pedestrian needs. Crossing Centre Street, it’s 60 ft from curb to 

curb, requiring pedestrian clearance of 17 s. To accommodate a safe concurrent ped crossing 

every cycle, there is a 4 s leading pedestrian interval (LPI) and a 20 s Min Green for the cross 

street; with 3.5 s for yellow and all-red, that allows for a 10.5 s WALK interval in addition to the 

needed pedestrian clearance time. Minimum greens for Centre Street were also set long 

enough for an automatic concurrent pedestrian phase. 

The Max Green for each phase is set to a value that assures that the phase will gap out in most 

cycles. Pedestrians have shorter tolerances for delay than motorists.  Excessively long max green 

times (and the corresponding long cycle lengths and long delays) degrade the level of service for 

bicyclists and pedestrians. 

The timing diagrams under max-out conditions (all phases running their maximum length) are 

as shown in Table.4. The ring diagram at the signalized intersections are shown in Figure 13, 14 

and 15. Synchro report is provided in Appendix. 
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Int Cycle=90 EB EBL WB WBL NB NBL SB SBL

Split 27.5 27.5 54.5 54.5

Min Green 20 4 20 4 20 4 20 4

Prot/Perm perm perm perm perm

Yellow 3 3 3 3 3 3 3 3

All-red 1 1 1 1 1 1 1 1

Max v/c

Walk 7 7 7 7

Clearance 14 14 14 14

Leading 4 4 4 4

All-ped  

Cycle=80

Split 47 47 29 29

Min Green 20 4 20 4 20 4 20 4

Prot/Perm perm perm perm perm

Yellow 3 3 3 3 3 3 3 3

All-red 1 1 1 1 1 1 1 1

Max v/c 0.86

Walk 7 7 7 7

Clearance 14 14 14 14

Leading   4 4

All-ped  

Cycle=80

Split 47 47 29 29

Min Green 20 4 20 4 20 4 20 4

Prot/Perm perm perm perm perm

Yellow 3 3 3 3 3 3 3 3

All-red 1 1 1 1 1 1 1 1

Max v/c 0.91

Walk 7 7 7 7

Clearance 11 11 11 11

Leading     

All-ped

Synchro timing 

Corey 

St(EB and 

WB is 

Centre St)

Belgrade 

Ave (EB 

and WB is 

Centre St)

19 s 

0.81

Lagrange 

St (NB 

and SB is 

Centre St)

 
Table 4 Synchro timing plan using fully actuated control 

 
Figure 12 Ring-Barrier Diagram of Intersection at Belgrade Ave (Uncoordinated, actuated control) 

 
Figure 13 Ring-Barrier Diagram of Intersection at Corey St (Uncoordinated, actuated control) 

 
Figure 14 Ring-Barrier Diagram of Intersection at Lagrange St  (Uncoordinated, actuated control) 

 

6.3 Coordinated- actuated control 
This study also tested actuated - coordinated control for signals at Belgrade Ave and Corey St. 

(Lagrange St is too far away for effective progression.) From the output of Synchro’s 

optimization, ideal cycle length is 80 s, which makes the travel time from Belgrade Ave to Corey 

St. at 25 mph almost exactly half a cycle, which is ideal for coordination. Through bands and 

offsets are shown in Figure 16, and ring diagrams are in Figure 17 and Figure 18. 
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Figure 15 Time-Space Diagram 

 
Figure 16 Ring-Barrier Diagram of Intersection at Belgrade Ave (Coordinated, actuated control) 

 

 
Figure 17 Ring-Barrier Diagram of Intersection at Corey St (Coordinated, actuated control) 

Detailed results in appendix; summary results will be shown in Chapter 7 where can be 

compared with the simulation model results 

7 VISSIM Simulation 
7.1 Simulation model 
Figure 19 shows the whole network in VISSIM. 

 
Figure 18 VISSIM simulation network 
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The road diet was modeled in VISSIM. This study uses the proposed layout with protected bike 

lanes and with signal timing as optimized by Synchro for alternative, one with and one without 

coordinated control. 

 

Based on the traffic counts data and signal timings, the model was calibrated to match the 

demand. Geometry and signal timings were given small adjustments as needed and achieve 

smooth flow from origin to destination and avoid any major backups. Desired speed was set to 

25 mph; otherwise, default VISSIM parameters were used. 

 

The first alternative uses the timing plan of coordinated-actuated control, give priority to 

pedestrian when they cross the street. Two-way stop control at un-signalized intersections. 

While coordinated- actuated seems to have a great green wave from Synchro output, when it 

was modeled by VISSIM, drawbacks could be observed. Spillback blocked the intersection at 

Maple Lane.  (However, as soon as coordinated phase start green, the spillback would dissipate 

quickly). 

 

The other alternative was tested uses uncoordinated actuated control. Traffic flow appears to 

be much smoother than what it’s like using coordinated-actuated control. Figure 21 shows the 

queue at Corey St at the moment Centre Street’s green light starts – the queue does not back 

up to Maple Lane.   

 

 
Figure 19 Vehicles behavior as soon as green light start. 
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Informal Flare: 

Informal flares were modeled as if there was a short left turn lane. Because of the curb 

extensions at intersection, it is hard to find enough space to add separate left turn lanes here. 

Thus, the alternative way is to use “informal flare”. The blue car is shifting to the right when the 

red car is waiting to turn left. This intersection allows two cars waiting at the stop line without 

block the through traffic.  

 

 
Figure 20 informal flare at signalized intersection 

7.2 Simulation results 
The study has run 3 simulations. These included our base case without road diet and re-

optimized timing plan, which provided a baseline of existing conditions. For the road diet 

condition, there are cycle tracks, and two alternatives with different signal control types 

discussed before: coordinated-actuated and uncoordinated actuated. (In fact, we also tested 

another signalization alternative, fixed time for all signalized intersection. However, the result 

shows fixed time has long queues, and is therefore not desirable.)  

Total travel per vehicle along Centre St, Average Delay per vehicle, and the performance for 

each signalized intersection has been measured. Table 5 shows the average delay and average 

speed of entire network. 

Alternative No. Average Dealy (s) Reduction of Delay Average Speed (mph) Increse in Speed

1 Base case 69.71 - 12.41 -

2 cord-act 64.77 4.94 12.8 0.39

3 fully actuated 41.3 28.41 15.38 2.97  
Table 5 average delay and average speed of entire network 
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From the result shows that, in spite of a lane reduction, delay is reduced and average speed 

(including time spent stopped at traffic signals) improves, thanks to the removal of unnecessary 

traffic signals. With coordinated-actuated control, delay reduces 4.94 s per vehicle, or 7%. With 

fully actuated control, the average delay of entire network reduces by 41%.  

 

Delay and LOS at each signalized intersection that is retained are shown in Table 6. Changes in 

delay compared to the base case are small, with no change in LOS except in one case (Lagrange 

Street, fully-actuated control) in which LOS is predicted to improve from C to B. This stands in 

contrast to the critical sums result given earlier. At all three intersections, fully actuated control 

leads to less delay than coordinated-actuated control. 

Alternative Average Delay LOS Average Delay LOS Average Delay LOS

1 Base case 24.26 C 24.61 C 24.14 C

2 coord-act 33.02 C 24.71 C 27.65 C

3 fully actuated 26.95 C 17.28 B 19.29 B

Belgrade St Corey St Lagrange St

 
Table 6 Average Delay and Level of Service by Intersection 

8 Discussion 
This study also considered these following problems that may be raised. 

Does a study using evening peak hour volumes reflect likely AM peak hour impacts? Anecdotally, 

people say traffic is worse is the a.m. peak.  Our only source of data with both a.m. and p.m. 

traffic volumes was counts at two intersections, Lagrange St and Willow St., provided by the 

West Roxbury Main Street Organization. Doing critical sums analysis reveals that the morning 

peak hour has essentially the same critical sum as the evening peak hour (Table. 7). 
Overall LOS

WBL EBT EBL WBT NBL SBT SBL NBT

v 126 648 60 828 70 330 66 254

lanes 1 1 1 1 1 1 1 1

v per lane 126 648 60 828 70 330 66 254

pair sum

critical sum 1,288 E

v 96 697 55 777 62 398 90 178

lanes 1 1 1 1 1 1 1 1

v per lane 96 697 55 777 62 398 90 178

pair sum

critical sum 1,292 E

v 0 721 0 705 78 66 32 88

lanes 1 1 1 1 1 1 1 1

v per lane 0 721 0 705 78 66 32 88

pair sum

critical sum 865 B

v 0 576 0 695 62 58 27 103

lanes 1 1 1 1 1 1 1 1

v per lane 0 576 0 695 62 58 27 103

pair sum

critical sum 825 A

Lagrange St 

(PM peak)
774 888 400 320

888 400

Street 

Name

E-W Street N-S Street

pair 1 pair 2 pair 1 pair 2

Lagrange St 

(AM peak)
793 832 460 268

832 460

Willow St 

(PM peak)
721 705 144 120

721 144

Willow St 

(AM peak)
576 695 120 130

695 130
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Table 7 Comparable sheet with AM peak hour data 

 
Can the re-designed road accommodate the large shopping flow on weekends? This mostly 

affects the intersection at Willow Street, which is the main access road to the Roache Bros. 

Supermarket. This study did not analyze weekend volumes. However, with separate right turn 

and left turn lanes provided, the proposed layout should be able to carry weekend shopping 

traffic well.  

Impact of school buses. School buses often stop to pick up children on Centre Street; they stop 

traffic in both directions, creating temporary traffic jams. (This is more of an a.m. peak problem, 

since most school buses in the afternoon precede the peak hour.) As a rule, temporary blockage 

from stopping school buses quickly dissipates unless the blockage is close to a traffic signal, 

where capacity is critical. Our proposed layout retains only 3 out of 7 traffic signals, and it 

should be easy to work with the school bus operators to avoid stops close to Belgrade, Corey, 

and Lagrange Streets.  Also, shorter crossings means buses stop the road for a shorter time. 

Won’t traffic lights promote speeding? In fact, the proposed layout controls speed far better 

than the current 4-lane layout with long (110 s) signal cycles. With a lane reduction from two 

lanes to one lane, cars can’t pass, so one prudent driver control the speed of all the cars behind 

them. The narrower lane width, with cars squeezed between a raised median and a parking 

lane, will help limit speed. And the horizontal deflection at intersection as the median widens to 

become a crossing island will also help limit speed. 

How many parking places will be lost? The new design will cause 22 on-street parking spaces to 

be lost, mainly due to the need to provide improved visibility at intersections for the protected 

bike lane. Informally, local business people recognize that there is a lot of underused parking in 

the area, and so the benefits to businesses of a road diet are likely to far outweigh losses due to 

losing around 1 parking space per block. There are a few blocks were on-street parking is in 

particularly high demand; they merit special attention if a road diet plan is moved forward.   

Traffic diversion onto local streets. Residents of minor streets may worry that a road diet will 

cause an increased traffic volume on neighborhood streets. However, the simulation results 

show that with a road diet, travel time along the corridor will actually decrease, thanks to 

shorter signal cycles and removal of several traffic signals. Thus, there is no reason to expect 

navigation software to route people away from Centre Street, and people who try it out will be 

pleasantly surprised to learn that Centre Street moves just as well as before.  

Won’t it cost a fortune? This study shows that a road diet can be done inexpensively, without 

moving curbs. No need to change drainage. Construction would involve installing medians and 

crossing islands, with modest cost, along with low-cost striping changes. 
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9 Conclusion 
West Roxbury’s commercial area is poorly served by the existing 4-lane layout of Centre Street. 

A road diet would provide many benefits to the community: slower traffic, safe crossings, and 

protected bike lanes. For motor traffic, overall delay would be reduced in spite of their lower 

speed, because traffic would flow more smoothly with several traffic signals – no longer needed 

to provide safe crossings – eliminated. The project would involve a modest cost that the City 

should be able to cover, and a small loss in on-street parking that could be absorbed by 

underutilized off-street parking. Because travel time on the corridor would not increase, there is 

no reason to fear that a road diet would increase traffic or un-safety on local streets. The more 

pleasant street environment that a road diet provides will improve its attractiveness to people 

walking (without turning away people who drive to shop there), improving prospects for 

business as well. 
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Appendix 1: Proposed Street Layout  

 
Green = bike path 
Blue = parallel parking  
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