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Abstract 
 

Chicane has been widely recognized and applied as a traffic calming measure to decrease vehicle speed, reduce traffic 
accidents, and improve arterial traffic. The design of chicane is influenced by various factors. To analyze the influencing 
factors of chicane design systematically, investigate chicane design on the basis of traffic calming theory, and summarize 
the development trend of chicane, this study reviewed the explore progress in the structure setting form of chicane, 
geometric design parameters, and influencing factors of traffic safety. Moreover, the uncertainties in the natural 
environment and operation process were analyzed, and the future development direction of chicane in urban road calming 
technology was discussed. Results demonstrate that chicane is an extremely effective traffic facility to ensure traffic 
safety. The geometric design of chicane mainly focuses on free view width a and stagger length l. However, the existing 
design of chicane is not uniform, and driving behavior is not standard.  
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1. Introduction 
 
Social development has continuously improved the 
appearance of cities and quality of life. The principles of 
“safety, efficiency, and comfort” of highway and urban road 
construction have gradually changed to “safety, efficiency, 
comfort, and beauty” in China [1]. With the increase of 
aesthetic value, people have raised their demand for beauty. 
Reflecting the factors influencing aesthetic feeling in the 
design of urban roads, which conforms to the comfortable 
and beautiful features of calming facilities, has become an 
inevitable trend [2]. Road calming facilities generally refer 
to road deceleration facilities, such as chicanes, speed 
control humps, and safety islands. Chicanes, as traffic 
calming measures to decrease vehicle speed, reduce traffic 
accidents, and improve road traffic, have been widely 
recognized and applied. They have the following functions. 
(1) Chicanes in residential areas can change the perception 
of drivers toward the road structure. Thus, drivers move at a 
suitable speed, thereby improving driving comfort [3]. (2) 
Chicanes can moderately reduce noise and air pollution, 
beautify pavement landscape, and respond to road 
engineering strategies for green environmental protection [4]. 
(3) Chicanes are suitable for one-way, two-way, and non-
mixed roads with sufficient parking space. (4) Chicanes are 
generally designed with a road arch or a speed buffer zone. 
Therefore, chicane design is significant in landscape design, 
driving comfort, and traffic safety in residential areas. 

However, when the lateral deflection of the lane is too 
large; the vehicle deviates from the ideal path; or in special 

weather (snowy, rainy, and haze), heavy traffic, and densely 
populated residential areas, vehicles are likely to roll over, 
slip, or encounter blind areas when passing chicanes [5]. 
Therefore, chicane design must be standardized to prevent 
vehicles from deviating from the carriageway [6]. The 
theory of chicane design should be further explored 
according to traffic calming principles and uncertainty 
factors; the corresponding geometric design and evaluation 
criteria should be formulated, which is an effective strategy 
to facilitate the development and standardized popularization 
of chicanes and to promote green transportation in China. 

According to the study status of chicane design based on 
calming theory, this study aims to find the problems in 
chicane design, expound the current study hotspots of 
chicane, and determine the design and application direction. 
The results can provide a theoretical basis for the 
standardization of chicane design and a certain engineering 
application value. 

The remainder of this study is organized as follows. Part 
Two makes an overview for study on traffic calming 
measures and current study situations of chicane. Part Three 
introduces the geometric design for chicane. Part Four 
examines the design criteria appropriate for chicane 
internationally. Part Five analyzes the influential factors 
affecting chicane design. The final part makes a summary 
for the study and derives related conclusions. 
 
 
2. State of the art 
 
2.1 Traffic calming measures 
Calming theory originates from the recognition of 
uncertainty factors (safety, habitability, harmony, and 
walkability) in road traffic operation and the need for driving 
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comfort in road engineering structure design. In the early 
1960s, Woonerf in Holland proposed the concept of traffic 
calming, which was a new deceleration concept and 
technology for road traffic planning, design, and 
management [7-11]. Since “Traffic in Town” was published 
by Colin Buchanan in the United Kingdom in 1963, scholars 
from the European Union have studied traffic calming [12-
14]. The Institute of Transportation Engineering (ITE) 
elaborated the specific connotation of traffic calming in 
Tampa City, Florida and formally conceptualized traffic 
calming in the ITE Traffic Calming Definition. 

Soon afterward, Scholars in Berkeley in California in the 
United States made the first systematic planning and design 
of traffic calming [15-17]. The physical speed and direction 
of urban roads was systematically regulated to change the 
road alignment and implement a road diversion plan, thereby 
improving the environment of pedestrians and motor 
vehicles and achieving the effects of traffic safety, harmony, 
and livability [18-20]. 

In 2017, the Federal Highway Administration (FHWA) 
and ITE defined traffic calming as a method to improve the 
safety, mobility, and comfort of non-motor vehicle drivers 
by reducing vehicle speed or traffic on a single street or 
street network. Traffic calming measures include horizontal 
measures, vertical measures, lane-narrowing measures, and 
roadside measures. These measures use mandatory physical 
or psychological perception to achieve the desired results. 

With the constant promotion and application of traffic 
calming measures, the definition of traffic calming has 
become increasingly diversified. However, the basic idea is 
the same: traffic calming reduces the speed of vehicles, 
upgrades the living quality of residential and commercial 
areas, enhances the safety and comfort of outdoor activities, 
promotes the balance of various transportation modes, and 
improves the role of road landscape by taking physical 
measures [21-22]. 

Numerous traffic calming measures have been applied 
around the world, and the specific effects of these traffic 
calming measures have also been investigated [23-25]. In 
1979, Ashton [26] comprehensively studied traffic accidents 
in Britain, finding that when the vehicle speed is below 30 
mph, traffic accidents are minimal and cause little loss. In 
1994, Finch et al. [27] explored the relationship between 
vehicle speed and traffic accident frequency and pointed out 
that overspeeding has a significant impact on the increase of 
accident rates. Many studies have demonstrated that proper 
traffic calming measures can significantly alleviate traffic 
congestion [28] and reduce traffic accident rates [29-31]. 
Similarly, scholars from the University of Leeds and Cottrell 
et al. [32-33] used a software simulation method to simulate 
the vehicle emission and accident rates of speed humps and 
drew a similar conclusion that speed humps can significantly 
decrease vehicle emission and accident rates. Traffic 
calming measures on the vertical elevation, such as speed 
humps, can effectively control vehicle speed [34]. 

However, previous studies have shown that vertical 
traffic calming measures have many drawbacks. For 
example, the changes in elevation may cause additional 
traffic noise resulting from acceleration, deceleration, and 
humps [35-39]. Some studies have compared traffic flow 
velocities under different traffic calming measures and 
analyzed the economic efficiency of traffic calming 
measures from the perspective of environmental carbon 
emission. Thus, traffic calming measures, which require 
vehicles to reduce speed rather than to stop (such as 
chicanes), can lead to less carbon emission and air pollution 

compared with stop-required traffic calming measures 
proposed by existing study [40-41]. 

The study of traffic calming theory is scarce in China. In 
2006, Jin Jian [42] surveyed residents in seven residential 
areas and found that vehicle owners and non-motor vehicle 
owners believe that motor vehicles significantly influence 
the safety of residential areas; moreover, these owners hold 
positive attitudes toward traffic calming measures. In 2019, 
Chen Kangwen [43] analyzed the influence of different 
stabilizing measures on the deceleration effect, operation 
efficiency, and traffic safety; Chen also pointed out that 
traffic calming design reflects “people-orientedness.” Xu 
Liangjie [44] proposed a systematic traffic calming 
improvement design for traffic safety in campus to ensure 
the smoothness of driving speed and walkability in campus. 
 
2.2 Chicanes 
With the rapid development of road traffic, the planning 
mode of urban residential areas can hardly adapt to the 
changing urban environment, and the traffic problems in 
residential areas have become increasingly prominent. On 
the basis of the concept of traffic calming, different chicanes 
in urban residential areas and densely populated commercial 
streets have been designed. All kinds of chicanes have been 
widely used to reduce vehicle speed. In particular, 
considering the friendly coexistence of vehicle exhaust, 
noise, living environment, and the civilized traffic of 
pedestrians and vehicles, the driving speed of vehicles, such 
as cars and fire engines, must be controlled in residential 
areas. Chicanes, as a traffic calming measure, have evident 
advantages in residential areas. Chicanes have been set 
earlier in developed cities. 

According to pavement function and the characteristics 
of road space layout, a chicane is defined as a carriageway 
formed by alternately extending the curbs on both sides of 
roads or alternately setting parking berths oblique or parallel 
to the carriageway. A chicane is S-shaped, as shown in 
Figure 1, and it is designed to reduce vehicle speed in lateral 
deflection, which can significantly decrease the safety risks 
of non-motorized vehicles and pedestrians caused by motor 
vehicles. 

 

 
Fig. 1.  Typical design mode of chicanes 

 
In 1980, Japanese scholars carried out a speed test of 

large fire engines passing through a straight road and a 
chicane. The test results proved that the chicane has a great 
impact on vehicle speed, and the speed of the fire engine on 
the chicane decreased by 2% compared with that on the 
straight road. 
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In 1983, the traffic management department of the 
Seattle municipal government assessed the deceleration 
effect of the overall closure and setting speed limit of 
chicanes to decrease the impact of highways on vehicle 
loads of community streets. By comparison, city staff 
suggested setting up unrestricted chicanes in community 
streets. In the next year, two chicanes with a distance of 420 
feet were set in a street. Each chicane consists of three 
roadside bulbs with the distance of feet and extends to 
approximately 13 feet along the street. 

In Denmark and the United Kingdom, the concept of a 
“20 km/h speed zone” in chicanes has been widely used in 
rural roads and some low-speed roads [45-48]. Meanwhile, 
some guidelines have been set for traffic calming design, 
including chicanes in Europe and North America [49]. 

In February 1994, to make recommendations for the 
local highway bureau, the transport research laboratory 
carried out an experimental study on chicane design and 
lateral deflection performance on a test track by using 
automobiles and oversized vehicles as the test objects. 
According to the test results, Sayer [50] established the 
relationship between the average speed of vehicles passing 
chicanes and the geometric parameters of chicanes (such as 
stagger length, free view width, lane width, and sight 
distance restriction). On the basis of the information 
provided by drivers, environment, transportation, and the 
local transportation management department, the setting of 
chicanes on highways was further studied. Moreover, 
different chicane design schemes were introduced from the 
aspects of design, location, deceleration effect, and accident 
reduction rate. By comparing the results of the TRL test, 
average speed, and path angle, the deceleration effect of 
different design schemes was analyzed. 

In 1997, the traffic department of the United Kingdom 
indicated that using chicanes as a measure of traffic calming 
can significantly reduce the probability of serious traffic 
accidents [51]. In the same year, Kawakami [52] studied the 
traffic calming technology and set up two types of chicanes 
on the test road in Jinze, Japan to investigate the impact of 
traffic environment. Chicane can restrict the speed of 
vehicles to some extent. However, given the limited 
pedestrian space, the awareness of pedestrian traffic safety 
has not improved. Implementing traffic safety rules in 
residential areas are of great importance. 

To limit the vehicle speed of a block in a residential area 
in Seattle, Washington in 1998, Marek [53] set up 13 
chicanes (forming an S shape using three roadside lights to 
narrow the road to a one-way road), and 32 chicanes on the 
uphill road. Approximately 97% of the test vehicles ran at 25 
mile/h (40 km/h). The speed of 85% of the vehicles 
decreased by 10 mile/h (16 km/h) when passing the chicanes. 
When passing the speed humps, the speed of 85% of the 
vehicles decreased by approximately 12 mile/h (19 km/h), 
and 85% vehicles decelerated by 11 mile/h (18km/h) when 
driving between the speed humps. This study demonstrates 
that a single chicane or speed hump has a deceleration effect, 
but the combination design of a speed hump and a chicane 
can achieve significant deceleration effects. 

In 2010, Aoki [54] used a dual-wheel vehicle model to 
scan the running path of a fire vehicle and measured the 
geometric size (lane length, lateral deviation, and width) of 
chicanes. Moreover, a photoelectric sensor was employed to 
test the passing time and speed of the wheels. The chicanes 
with different structural forms and sizes were tested 
repeatedly. The test showed that the lateral migration of 
chicane has a significant impact on vehicle speed. When the 

lane width is large enough (5.5 m), the chicane has great 
influence on vehicle speed. Moreover, the structural form 
and the minimum size of the large-scale fire engine passing 
the chicane were determined. 

With the acceleration and environmental impact as the 
evaluation indexes, Lee [55] analyzed the traffic calming 
effect of speed humps, deceleration zones, and chicanes 
using VISSIM microscopic simulation and MOVES model 
in 2013. Rahman [56] used paired comparison method and 
regression model to study the influencing factors of traffic 
calming, finding that street calming demand is significantly 
related to pedestrian crosswalks. 

Solowczuk [57] analyzed test data and found that the 
location of parking lanes can influence deceleration, which 
mainly depends on the width of the remaining lanes. 
However, the current sustainable design guideline does not 
specify the time interval between lane routes using alternate 
lane departure to reduce the speed, noise, pollution and 
exhaust emission. 

In addition to residential road design, chicane design 
theory has also been introduced to other systems, such as 
raceways and laser beams. For example, Leonard [58] set the 
damage condition of cars and motorcycle drivers before and 
after setting up a chicane; the study showed that the injury 
rate of drivers decreased significantly after the addition of 
the chicane, while the injury rate of motorcycle drivers did 
not have any evident changes, indicating that the chicane 
helps to improve the safety of cars on the raceway. 

In 2016, on the basis of the characteristics of chicane 
structure and energy transmission theory, experts from 
California used chicane design theory to optimize the design 
of laser beam propagation line compensation for sharp turns 
when developing the linear accelerator light source-II 
(LCLS-II). Qiang [59] studied the optimization design of 
compensation sharp turns before the space charge effect. 

The study of traffic calming technology in China is still 
in its infancy and mainly refers to internal experiments and 
the application of relevant measures in urban residential 
areas, campuses, and rural roads, which are mostly used to 
prevent traffic accidents. In the 1980s, chicanes gradually 
appeared in some campuses and residential areas, which 
were set to reduce the safety of pedestrians and non-
motorized vehicles. No study of chicane design is available 
in China, and only its applicability in urban residential areas 
has been systematically evaluated. 

In 2008, Wan Sen [60] studied the optimization of road 
traffic in residential areas and proposed to adopt traffic-
calming tortuous traffic lanes (chicanes) on the main roads. 
Chicanes can avoid noise and exhaust emission caused by 
speed humps while decreasing vehicle speed. 

Subsequently, Tang [61] determined the functions of 
different roads, and proposed the advantages, disadvantages, 
and applicable conditions of chicanes in urban residential 
areas according to the implementation principle of traffic 
calming. 

In 2012, Han [62] took electric bicycles as the 
experimental object and carried out experiments on traffic 
calming facilities, such as chicanes, speed humps, and road 
narrowing. The results demonstrated that chicanes have 
evident effects on vehicle speed reduction, which is second 
only to speed humps. In the same year, Xu Lei et al. 
discussed the necessity and feasibility of traffic calming, 
including chicanes in rural road systems [63]. 

In 2015, Jiangsu Province issued the Guideline to Traffic 
Design for Urban Roads in Jiangsu, which clarified the 
design plan of traffic calming engineering facilities and 
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provided design guidelines for various traffic calming 
measures, such as chicanes [64]. 

In 2019, Zhu [65] analyzed the change characteristics of 
vehicle speed in bend sections and further studied the 
requirements for speed. 

At present, no installation standard has been 
implemented for deceleration measures, such as traffic 
calming, in China, and only a relevant standard of rumble 
strips has been formulated [66]. Developed countries, 
especially the United States, have already promulgated the 
guidance standard document for the implementation of 
traffic calming, such as the “Highway and Street Geometry 
Design Policy” [67] issued by AASHTO, the “Unified 
Traffic Control Equipment Handbook” [68] issued by 
FHWA, the “Guideline for Urban Street Design” issued by 
the National Transportation Association [69] and the 
“Guideline for Design and Application of Speed Hump” 
issued by ITE. In future traffic calming development, the 
guidelines for the design of traffic calming measures must be 
perfected. 

With good appearance, environmental protection, and 
deceleration effect, chicanes have been widely applied in 
North America and developed cities in Europe. However, 
several differences are observed in various countries in 
terms of traffic conditions, traffic rules, topography, climate 
characteristics, and traffic impact, which make the design 
codes and standards of chicanes unified. Chicanes have not 
been promoted in China and other countries in Asia. With 
the deepening of a “people-oriented” transportation planning 
concept, traffic calming measures have increasingly 
important positions in traffic environment where people and 
vehicles coexist harmoniously, such as campuses, parks, and 
urban residential areas. In addition, chicanes are superior to 
other traffic calming measures in deceleration and traffic 
landscape beautification. Combined with the development 
status of chicanes, this study expounds the geometric design 
features and relevant design criteria of chicanes and 
thoroughly analyzes uncertain factors influencing chicane 
design. Moreover, the main problems in the current study of 
chicanes and the direction of future studies are expected 
from the three aspects of design theory, application field, 
and pavement performance. 

 
 

3. Geometric design of chicanes 
 

According to the development of traffic calming theory and 
the characteristics of road services, the structure of chicanes 
has been gradually diversified, such as one-way and two-
way roads (as shown in Figure 2), horizontal roads, slopes, 
road extensions, and independent structures. The design 
ideas are consistent with the traffic calming concept, that is, 
to limit vehicle speed, realize the harmonious coexistence of 
people and vehicles, ensure the traffic demand of special 
vehicles (fire, ambulance, and garbage disposal), provide 
parking space on roads, and offer a good traffic environment 
for pedestrians and non-motorized vehicles. 

The geometric design elements of standard chicanes 
include free view width a, lane width b, and stagger length l, 
as shown in Figure 2 (a). Free view width a is the visible 
spatial distance between structures in chicane. It can be 
either positive or negative, which is dependent on whether 
spacing or overlap exists between the adjacent extending 
curbs. Lane width b is the average width of entrance and exit 
routes, and b=[b1 +b2]/2. Stagger length l is the distance 

between the most outer edge points of two adjacent 
extending curbs in chicane. 

 

 
 (a) Chicane layout for one-line, one-way street  
 

 
(b) Chicane layout for two-line, two-way street 
Fig. 2.  The geometric design of chicanes 

 
The results for the literature review show that the speed 

of vehicles when passing a chicane is related to the path 
angle [70]. A path angle is formed by changing the lane 
through the chicane. It is derived from the horizontal 
deflection distance and the stagger length l formed by the 
outer edge of the chicane structure, which is the route angle 
when vehicles pass through the chicane. The specific 
geometric schematic diagram is shown in Figure 3. An 
increase in the path angle also entails an increase in the 
lateral deviation and speed reduction [71]. 

 
Path angle θ: 
 

                             (1) 

 
Stagger length l: 
 

                                    (2) 

 

 
Fig. 3. Definition of path angle 
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4. International design criteria 
 
4.1 Pennsylvania design criterion 
According to the recommended size by the Pennsylvania 
Traffic Safety Manual [72], a chicane should be designed on 
a lane that is 12 feet wide, and the stagger length of the 
chicane should be maintained within the normal range of 50-
80 feet. According to the Los Angeles Urban Road Design 
Instruction Manual [73], the starting point of the path should 
be set at 66 feet from the starting point of the chicane. The 
“chicane sign” (W1-5l) and appropriate “warning sign” 
(W13-1) should be set at least 150 feet before the chicane. 
Moreover, reflectors, street lighting, and elevated landscape 
should be used to improve the visibility. The design is 
shown in Figure 4. 

As for the relevant design regulations for chicanes, the 
Pennsylvania Traffic Safety Manual stipulates that traffic 
volume should be balanced in all directions of the chicane. 
Otherwise, the chicane loses its deceleration effect. Setting 
the chicane in an area with large freight traffic flow is 
inappropriate. According to the road width, parking on the 
chicane should be prohibited, and the chicane should not be 
set on the road section with a longitudinal slope greater than 
8%. The location of the chicane depends on the actual 
conditions of the road, such as the location of the lane. 
Typical devices for chicane construction include control 
belts, trees, rails, and roadblocks. The safety of the devices 
must be ensured when setting fixtures or devices along the 
road. 

 

 
Fig. 4.  Recommended chicanes layout in Pennsylvania’s traffic calming handbook 

 
4.2 Delaware traffic calming design manual 
Delaware Traffic Calming Design Manual stipulates that a 
chicane can be set in two ways: curb and roadside island. 
Vertical elements should also be set on the roadside island or 
the curb to attract the attention of drivers. The manual 
recommends the use of landscape plants, such as slow-
growing shrubs and perennial herbs, as they are easy to 
maintain as vertical elements. Moreover, setting curbs and 

roadside islands are recommended to enhance driving safety 
further. Meanwhile, divisional traffic should be set as a form 
that can be climbed by motor vehicles at the center of two-
line, two-way streets. 

The Delaware Traffic Calming Design Manual does not 
stipulate specific design rules for chicanes but provides a 
typical design rule, as shown in Figure 5. 

 

 
Fig. 5.  Recommended layout of chicanes in the Delaware Traffic Calming Design Manual 
 
5. Uncertain factors influencing chicane design 
 

The design and layout of chicanes are affected by internal 
factors, such as road type, deceleration device, traffic flow, 
lane width, and deflection degree, and external factors, such 
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as natural environment, climate change, and human intention. 
The key of accurate location and design is to make the 
chicane suitable for the original road traffic demand and 
conforming to traffic calming theory. 

 
5.1 Internal factors 
Chicane design is influenced by internal factors, such as 
road type, deceleration device, traffic flow, and lane width. 
At present, chicanes are mainly applied to complex and 
changeable urban roads and streets in residential areas, 
which have high requirements for speed control. Chicanes 
can be set in all kinds of urban roads, such as distributed 
roads and urban arterial roads. 

The characteristics of traffic flow play a decisive role in 
controlling the feasibility of chicanes. Setting chicanes has a 
high demand for road width and traffic flow. Chicanes, 
which have a large impact on the driving of vehicles, should 
not be set in narrow traffic lanes with dense traffic flow [74]. 
At present, the stipulation for the conditions of setting 
chicanes varies in different countries. Denmark stipulates 
that one-way chicanes should be set on roads with no more 
than 3000 vehicles per day. Some countries have made 
regulations that state that one-way chicanes should be set on 
roads with 4000–8000 vehicles per day [75]. In 1992, 
Hassklau et al. [76] studied block roads and indicated that 
chicanes should be set on roads with a traffic volume of no 
more than 600 vehicles per hour. The results of existing 
studies show that chicanes are designed for urban roads with 
a speed below 60 km/h and a daily traffic volume of less 
than 3500. Meanwhile, setting chicanes on roads with a great 
deal of large-scale vehicles, such as trucks, is inadvisable. 
Chicanes realize bend of roads in two forms of curbs and 
roadside islands. In the case of small traffic volume, small 
cars mainly compose the traffic flow. Moreover, speed 
control has high requirements for speed control. For example, 
wide curbs or roadside islands can be set on block roads 
within residential areas. Meanwhile, the free view width a 
and the stagger length l can be small to achieve higher 
control effect on vehicle speed. 

The specific values of geometric elements of chicanes 
should be determined according to the control requirements 
for vehicle speed in chicanes. According to the empirical 
formula for the geometric design of highway and urban road 
proposed by AASHTO [77], the relationship between 
vehicle speed and turning radius is as follows: 
 

                                      (3) 

 
where R is the radius of the horizontal curve, V is the speed 
passing the curve, e is the road superelevation, and f is the 
road friction coefficient. 

However, the meaning of R in the design of traffic 
calming measures is different from that in traditional road 
design. In traditional road design, R is the minimum radius 
value to make the vehicle pass safely and comfortably. 
However, R is the maximum radius value in the design of 
traffic calming measures to reduce vehicle speed [78]. The 
control speed V is substituted to the above formula to realize 
the purpose of speed control. According to the maximum 
control radius R, the free vi81ew width a and the stagger 
length l are determined. The lane width b is determined 
mainly according to the road type and road width. The 
relationship between chicane width and road width is 
derived from the existing chicane data in the UK. 

The types of chicanes, namely, curb chicanes or roadside 
island chicanes, play a decisive role in designing the 
dimension of chicanes. Generally, roadside island chicanes 
are more economical than curb chicanes, but their 
appearance is poor. Typical roadside islands are usually 
trapezoidal rather than semicircular, and the bottom angle of 
the trapezoid is 45° to achieve the best speed control effect. 
The shape of curb chicanes is usually set according to the 
conical formula. Meanwhile, the type of the road where a 
chicane is set plays an important role in the design of its 
width. Chicanes are mainly used in one-line, one-way roads 
and two-line, two-way roads. For two-line, two-way roads, a 
median island is set in the chicane to prevent the driver from 
driving on the opposite lane and to maintain straight driving. 
When more than two lanes are present, the control effect of 
chicanes for the fast lane is difficult to guarantee. 
Meanwhile, setting a chicane when the longitudinal gradient 
of the road is greater than 6-8% is inadvisable according to 
the relevant design manual. 

This study investigates the data of chicanes in the UK. 
The results demonstrate that free view width a and stagger 
length l are not directly related to road width in chicane 
design, as shown in Figures 6 and 7. However, the chicane 
width generally increases with the increase of road width, 
showing a linear increasing trend, as described in Figures 8 
and 9. The relationship between chicane width and road 
width is expressed by regression equations (4) and (5): 
 

                                (4) 
 

                              (5) 
 
where B is the road width, and b1 and b2 are the width at 
both ends of the chicane. 
 

 
Fig. 6.  Relationship between free view width and road width 
 
5.2 External factors 
(1) Natural environment 

At present, international design manuals seldom consider 
the influence of natural environment on chicane design. 
Given that chicanes are mainly used in low-speed block 
roads, they are less affected by the natural environment. 
Climate change is one of the most influential factors on road 
performance in the natural environment, which are 
illustrated in the following paragraph. In addition to climate 
change, the influence of the natural environment on chicane 
design is mainly concentrated on the safety and aesthetic 
layout of vertical space elements of deceleration facilities in 
chicanes. A reasonable vertical striking element should be 
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set in roadside island chicanes to prompt the drivers to slow 
down. To ensure the visual range space, suitable shrubs and 
perennial herbs should be planted on the roadside islands 
according to the vegetation greening characteristics and 
ecological environment. Meanwhile, if the local lighting 
condition is poor, reasonable lighting and reflective signs 
should be set on roadside islands or curbs. 
 

 
Fig. 7.  Relationship between stagger length and road width 

 

Fig. 8.  Relationship between lane width b1 and road width 
 

 
Fig. 9.  Relationship between lane width b2 and road width 

 
 (2) Climate change 
Local climate changes have a significant impact on 

chicane design. Suitable plants should be planted on curbs or 
roadside islands according to local climate types. If the local 
climate is wet and rainy, factors, such as skid resistance and 
drainage, must be considered. Moreover, the geometric size 

of chicanes, such as free view distance a and stagger length l, 
should be appropriately enlarged to ensure the safety of 
vehicles running on wet or even water film roads. When 
chicanes on established roads are added, new superelevation 
should be reasonably set according to the radius of chicanes 
to guarantee drainage performance and driving safety. 

(3) Human intention 
In chicane design, human intention should be considered 

from two aspects, that is, the intention of drivers and non-
motor vehicle users. When motor vehicle drivers have good 
driving habits, chicane design mainly depends on non-
mandatory guidance facilities for traffic control. Additional 
mandatory guidance facilities should be considered if drivers 
have bad driving habits, such as adding a central median 
island in two-line, two-way lanes, as shown in Figure 10. 
 

 
Fig. 10.  Median island in two-way road 

 
The intention of drivers should also include the comfort 

factors of drivers and passengers. In 2014, Bodini 
established a test system for the comfort of vehicle members 
in public transport and used a comfort index NVD (VD 
indicates the passengers in standing position) to evaluate the 
comfort of vehicle members [79]. The evaluation system can 
also be applied to evaluate the comfort of traffic calming 
facilities, including chicanes. Generally, an increase in the 
stagger distance l and the free view width a entails a rise in 
the comfort degree. 

For the human intention of non-motor vehicle users, the 
traffic volume of non-motorized vehicles should also be 
considered. In the case of large traffic volume of non-
motorized vehicles, a strict chicane layout with small free 
view distance and stagger distance should be adopted. In 
1997, Davies et al. [80] proposed to integrate bicycle lanes 
and chicane facilities in chicane design. For large pedestrian 
volume, wide roads and long passing time of pedestrians, 
roadside islands, and median islands should be set as non-
motor vehicle protection areas, which cannot be used by 
motor vehicles. If the human intention of motor vehicle 
users is loose, roadside islands and median islands should be 
set as non-pedestrian protection areas that can be used by 
motor vehicles to ensure the safety. 

 
 

6. Conclusions and prospects 
 

6.1 Conclusions 
As an important means of traffic calming technology, 
chicanes have been developed in North America and the 
United Kingdom. According to practical international 
experience, the following conclusions can be drawn: 

(1) Chicanes can significantly reduce the vehicle speed 
and traffic accident rate. At present, two kinds of mature 
chicanes exist, namely roadside island chicanes and curb 
chicanes, which are generally used with speed control 
facilities, such as median islands, speed humps, and 
deceleration zones. To improve the vehicle speed and traffic 
flow control effect, chicanes can effectively ensure the 
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traffic safety of community roads and non-motorized road 
users. 

(2) Speed control geometric parameters influencing 
chicanes include free view width a, stagger length l, and lane 
width b. Lane width b is mainly affected by road grade and 
road width, while free view width a and stagger length l 
directly influence the reduction of vehicle speed. A small 
free view width a and stagger length l increases the 
reduction of vehicle speed. Therefore, in the geometric 
design of chicanes, free view width a and stagger length l 
should be particularly considered in chicane design. 

(3) According to the current internal use experience, 
chicanes still have certain shortcomings that must be 
addressed. First, a set of complete design standards for 
chicane design, which relies mostly on the experience of 
designers and lacks uniformity and standardization, is 
needed. Second, chicanes occupy a larger space than other 
traffic calming measures, such as speed humps. Meanwhile, 
methods to ensure that motor vehicles running in chicanes 
consciously abide by traffic rules and avoid irregular driving 
behaviors should also be formulated. 

 
6.2 Prospects 
3E technology is needed to realize the smooth 
implementation and achieve the intended purpose of traffic 
calming, namely engineering measures, education measures, 
and enforcement measures. However, traffic calming is 
highly dependent on engineering technology measures. 
Traffic calming measures are inclined to achieve traffic 
calming through the self-discipline and non-mandatory law 
enforcement of traffic travelers. On the basis of the above 
study and analysis, the study progress of chicane design 
includes the following aspects: 
 
(1) Design defects 
No uniform design standard has been set for comprehensive 
evaluation and design according to the actual traffic 
condition, surrounding environment, and natural climate. At 
present, chicane design is still under principle guidance in 
international common design manuals. Moreover, no 
definite provision has been made on the size of chicanes. 
The existing design size of chicanes is mainly determined 
according to the experience of designers. Thus, this study 
suggests the regulation of key factors in the geometric 
design of chicanes according to the Pennsylvania Design 
Criterion and Delaware Traffic Calming Design Manual 
and an appropriate modification combined with the road 
conditions and traffic environment in China. 
 
(2) Application field 
At present, chicanes have been used in some countries, and 
the corresponding problems have also been studied. 
Chicanes have evident speed and traffic flow control effects 
in practice. The incidence of traffic accidents also decreases 
with the reduction of vehicle speed. However, some 
problems in the practical application of chicanes have been 
observed. First, in two-way, two-lane chicanes, motor 
vehicles may cross the lane to decrease the turning range. 
Second, chicanes also occupy the parking space at roadsides, 
resulting in a decrease in space use rate. Third, chicanes 

have an important influence on preventing environmental 
noise. Some studies use noise level as an indirect 
replacement index for safety factors [81]. In 2013, Lee [82] 
simulated two chicanes and multiple chicanes through a 
computer simulation and obtained the comparison results of 
vehicle noise and exhaust emission under chicanes and 
speed humps. However, the simulations only compared 
chicanes with other types of traffic calming measures but did 
not explore the influence of geometric size of chicanes on 
noise and exhaust emission. 

Although chicanes decrease the average speed of 
vehicles and reduce the noise, the carbon emission and noise 
caused by frequent braking, acceleration, and steering of 
vehicles passing chicanes have not been strictly examined 
and evaluated. Zero carbon emission is the key objective of 
future smart city construction in the field of traffic planning 
[83]. Carbon emission should be considered in chicane 
design to determine the optimal design plan. Meanwhile, the 
economic rationality of noise and emission requires further 
studies. 
 
(3) Road performance 
Given the low vehicle speed and frequent acceleration, 
deceleration, and steering behaviors at chicanes, vehicle load 
has evident pushing and shearing effects on road structure. 
Therefore, the requirements for the road performance of 
chicanes are mainly reflected in high-temperature 
performance, such as rut resistance and pushing resistance, 
and the anti-slide performance on rainy and snowy days [84]. 
The study of road performance of chicanes is scarce, and the 
disease types and actual reference cases are few. Relevant 
studies should be further carried out. 

Given that the high-temperature performance of urban 
roads is related to vehicle speed, coupling exists between the 
vehicle speed and geometric parameters of chicanes. The 
high-temperature performance of chicanes with different 
geometric sizes also varies, and the coupling relationship 
should be further determined. Moreover, given that the main 
service object of chicanes is to decrease the speed of traffic 
flow, the concrete mixture design of chicanes should be 
based on shear resistance. The design criteria of concrete 
mixture must also be determined. 

Based on the successful experience in the field of traffic 
calming technology in developed cities and the current 
situation of road traffic in China, integrating traffic with the 
living quality, travel safety, humanization, and 
environmental landscape is the future study direction for 
traffic personnel in China. 
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