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Work zone crossover is an important area in highway reconstruction and expansion projects because it profoundly impacts
the traffic safety and efficiency of the construction sites. *is research sets the different median opening widths in the
driving simulation experiment, collects the vehicle control signal parameters during entrance by-pass and exit by-pass, and
analyzes the driving characteristics in these sections. Comparison of the driving features between the simulation ex-
periment and the actual driving under the same median width has been also made. We should set the median width
separately because the results show that driving behaviors significantly differ between entrance by-pass and exit by-pass.
When the median opening width is 70 m, the driving simulation experiment and actual driving characteristics are quite
different. However, both show that driving factors of the entrance and exit by-pass are not the same. When there are two
lanes in the traffic control zone and the speed limit is 60 km/h, we should set the median width at 90m to ensure
transportation safety.

1. Introduction

Freeway work zone is a hazard to workers, transportation
departments, and motorists who travel through many signs,
channelizing devices, and lane changes. Frequent braking,
steering, and acceleration increase the risk of incidents [1].
It also causes a decrease in the traffic capacity and an increase
in traffic delay [2].

Work zone traffic organization methods include closed
lanes, fractions of traffic diverted to alternate routes, and
crossover of diverted traffic to opposite streets [3]. Crossover
of diverted traffic to opposite streets, allowing construction
on all highways in one direction [4], is widely used in the
interchange, bridge, and tunnel construction sites [5].
However, the traffic environment for drivers has been more
complicated.

Different traffic environment has various driving char-
acteristics, and so do driver casualty risk and work zone
capacity [6, 7]. Research on driving behavior, including

vehicle speed, acceleration, deceleration, and steering wheel
angle rate changes over time, analyzing the driving char-
acteristics in work zone crossovers, can provide more rel-
evant information to reduce the risk of travel through
construction sites.

*is paper aims to investigate driving characteristics
through five different configurations of a work zone
crossover to identify measures leading to safer conditions for
drivers. *e research method is a combination of the driving
simulation experiment and actual investigation [8]. *e
focus is on work zone crossovers because this layout is
critical for safety [9].

*is study has designed five different median widths of
driving simulation configurations. Driving characteristics
changes among different work zone crossover scenarios are
analyzed; we also compare the driving simulation experiments
and the actual driving characteristics. *e results can help
engineers to optimize the ambitious safety assurance plan of
work zone crossovers.
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2. Literature Review

Reliable traffic flow data is the foundation of driving
characteristics research. Setting up traffic survey sections
at construction sites [10], using drone aerial photography
of the traffic control zone [11], building video-based
detection infrastructure [12], and employing driving
simulation experiments and traffic simulation technology
to get the data that we need [13, 14] are all efficient
methods to collect data to analyze driving characteristics
in work zones.

Improving work zone capacity and reducing driving risk
are two primary purposes of the driving characteristic study
in construction sites.

Road work needs to occupy or compress the vehicle
space, resulting in the reduction of road capacity. We can
make the traffic management and control plan according
to work zone capacity. *rough this method, traffic delay
can be relieved. *erefore, estimating work zone capacity
is very important. Parametric and nonparametric models
are two main approaches to estimating work zone ca-
pacity. Parametric models include nonlinear hyperbolic
model [15], multiple linear regression model [16], and
macro traffic flow analysis model [7]; nonparametric
approach includes Gaussian kernel function model [17],
neural network model [18], and aggregate decision tree
model [19]. Work zone capacity prediction can use an
ensemble framework to improve the modeling accuracy
further [20].

Analyzing risk factors, establishing a safety evaluation
model, and making a safety ensure plan constitute a flow-
chart of driving safety protection research [21]. Due to
changes in the traffic environment in a work zone, the
vehicle acceleration, deceleration, steering [22], diversion
and merging [23], following, and lane changing [24] be-
haviors are different with the nonconstruction area.
According to the merging characteristics in the transition
area [25] and the following features in the activity work zone
[26], through analysis of the historical accident data [27],
traffic conflict technology [28] and collision severity [29] are
used to a safety audit. Accident mechanisms are studied
based on the vehicle speed [30] and acceleration and de-
celeration changes over time [31]. In addition, quantitative
decision-making model can be created [32]. According to
these studies, engineers can make traffic safety guarantee
schemes.

Existing research seldom studies the driving behavior in
work zone crossovers, precisely the difference between en-
trance by-pass and exit by-pass. *e actual driving has not
checked the result of the driving simulation. To improve the
work zone crossover capacity and construction site safety,
we have done this research.

3. Material and Methods

S29 Binlai highway lies in Shandong Province, China. *e
project will expand the original two-way four-lane freeway
into eight lanes. Traffic flow data from different organization

methods shows that mean headway and speed are the most
minor, and variance is the biggest in work zone crossover.
*e results listed in Table 1 show that this layout is critical
primarily for safety.

A driving simulation configuration is designed based on
Binlai highway alignment to get driving characteristics in the
work zone crossovers. Design specification for highway
alignment [33] states that “the median width should not be
greater than 50m,” and the median width of this recon-
struction and expansion project is 70m. *erefore, in this
driving simulation experiment, the median width is used as a
critical variable.

3.1. SCANeR Driving Simulator. *e research uses the
SCANeR™ studio driving simulator to do the test. *e
hardware has five modes: terrain, vehicle, scenario, simu-
lation, and analysis. *e simulator collects the vehicle speed,
acceleration, longitude and latitude coordinates, steering
wheel angle rate, force on the brake, and accelerator pedal
parameters during the experiment.

3.2. Scenarios’ Design. *e simulation scenario has a 28 km
highway with four lanes in one direction. *e minimum
radius of the circular curve is 2200m, and the width of the
subgrade is 42m. *e longitudinal slope is set to zero to
avoid the influence on the experimental results. Five dif-
ferent median width scenarios (110, 50, 130, 90, and 70m)
are designed. According to “Safety Work Rules for Highway
Maintenance” [34], the work zone crossover layout, in-
cluding two travel lanes and a speed limit of 60 km/h, is
shown in Figure 1. Some reference configuration of the
traffic control zone is shown in Figure 2.

3.3.Participants. *e simulation experiment recruited thirty
subjects to participate in the research (22 men and 8
women). Age varied between 23 years and 30 years (mean
value: 24.4 years; standard deviation: 1.82 years). *eir
driving experience ranged between 1.2 years and 6 years
(mean value: 3.3 years; standard deviation: 1.46 years).
Before the experiment, they needed to pass a 3 kilometer
preexperimental road to adapt to the essential operation of
the simulator.

*e sample size for the driving simulation experiment is
30. We use power analysis to statistically determine whether
the number of participants is sufficient for this study. A
confidence level of 90% and an effect size of 0.7 are used in
power analysis to balance power and effect size. Results
showed that the sample size had a statistical power of 0.849,
more significant than 0.80 [35]. *is result implied that the
sample size of the driving simulation experiment could meet
the statistical requirement.

3.4. Data Collection and Analysis. *e driving simulation
experiment uses a passenger car as the test vehicle. *e
sampling frequency is set to 50Hz to obtain the control
signal in the experiment process. Let longitude along the
road be X direction and crossroad be Y direction. Sampling
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Table 1: Traffic flow data about different construction sites.

Construction sites Traffic organization
Headway (s) Speed (km/h)

Mean Variance Mean Variance
Subgrade widened Compress right lane 5.63 5.06 78.08 10.77
Bridge widened Closed shoulder 8.98 7.65 76.82 10.54
One direction closed Work zone crossover 10.43 8.86 66.46 10.98
Subgrade left Closed shoulder 5.20 4.36 75.33 9.88
Construction overpass Compress left lane 5.55 5.14 73.56 8.41
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Figure 1: Work zone crossover layout.
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time, pile position, steering wheel angle rate, distance from
lane center, speed, and acceleration in longitude and
crossroad are output. *e output parameters of the driving
simulation experiment are listed in Table 2.

3.5. Methodology. Driving comfort, traffic safety, and
driving workload are three critical parameters in evaluating
highway performance. According to the traffic data of dif-
ferent simulation scenarios, we can study the driving
characteristics of the work zone crossover.

*e absolute value of the speed gradient reflects the
vehicle speed change rate. In the work zone crossovers,
drivers need to slow down within a short distance to ensure
safety, and the larger deceleration amplitude will be haz-
ardous to driving comfort. *erefore, the absolute value of
the speed gradient can reflect the driving comfort of the
measurement site.*e absolute value of the speed gradient at
each measurement site is computed as follows [36]:

ΔIv


 �
Δv85




Li

× 100%, (1)

where|ΔIv| is the absolute value of speed gradient; |Δv85| is
the absolute value of 85% percentile vehicle speed difference
between the start and endpoints of the analysis unit; and Li is
the length of the deceleration section.

If the absolute value of speed gradient is speed change in
spatial range, then the deceleration is speed decrease in
temporal range. Generally speaking, the sharp slowdown is
more dangerous. By calculating the ratio of length whose
slowdown is greater than the limit value to the median
width, the cumulative driving risk in each driving config-
uration can be calculated as [37]

Cr �
La

Lm

× 100%, (2)

where La is the length of the section whose deceleration is
greater than the limit value; Lm is the median width; and Cr

is the ratio of La to Lm.
*is paper uses the high-frequency energy of the steering

wheel angle rate to characterize workload in different work
zone crossovers. *e original signal is decomposed into low
frequency and high frequency based on wavelet transform.*e
energy spectrum variations of each layer are calculated through
autocorrelation function and Fourier transform. Reconstruc-
tion of the wavelet contains high-frequency energy and av-
erages the newwavelet spectrum density functions, the result of
which is the drivingworkload in each simulation configuration.

4. Results and Discussion

Driving behavior is the continuous driving state of the vehicle,
including changes in velocity, distance and time headway,
acceleration, and deceleration. Driving characteristics refer to
the vehicle behavior in a specific environment, including op-
erating speed and steering characteristics. *e traffic envi-
ronment has a significant impact on driving behavior. Different
traffic environment leads to other driving behaviors. Conse-
quently, different traffic environment has different

characteristics. Vehicle behavior is the basis of the research on
the driving characteristics in work zone crossover.

4.1. Driving Behavior Analysis. Driving behaviors such as
speed, deceleration, and steering wheel angle rate generated
by the vehicle reflect the driving characteristics of the work
zone crossover. *e analysis of the driving behavior can
provide more relative information to driving features in
work zone crossover. A statistical method of key behavior
parameters in this paper is presented in Table 3.

4.1.1. Speed

(1) Initial Speed. Vehicle speed is the function of the traffic
environment. It can reflect the risk of driving. Initial vehicle
speed increases with the median width (Figure 3(a)), and it is
more significant in exit by-pass than in entrance by-pass.
*e initial speed difference between entrance and exit by-
pass decreases with the median width. *e average speed of
each configuration indicates higher speed limit compliance
in a driving simulation experiment.

(2) Slowdown Amplitude. Work zone crossover is similar in
driving behavior to lane changing. *eir driving speed
decreases at first and then increases after entering the target
lane. If the driver realizes the safety risk, they will slow down.
*erefore, the more the slowdown amplitude is, the more
the considerable driving risk will be. Slowdown amplitude is
the biggest and smallest when the entrance by-pass median
width is 130m and 90m, respectively. *e exit by-pass is
110m and 90m, respectively (Figure 3(b)).

*e reason is that when the entrance by-pass median
width is less than 90m, the traffic environment cannot
satisfy the driver’s expected velocity, so they have to slow
down to avoid collision. When the median width is more
than 90m, the driver exits by-pass at high speed. Never-
theless, to enter the target lane smoothly, they have to slow
down.

4.1.2. Deceleration. Deceleration and related indicators re-
flect the change in the driving environment and can be used
to evaluate the driving risk. Deceleration in this paper is the
absolute value of the longitudinal deceleration.

(1) 15% Percentile Deceleration. 15% percentile deceleration
changes with themedian width are shown in Figure 4(a).*e
more the driving risk the driver realizes, the greater the car’s
deceleration. Accordingly, driving risk is highest when the
entrance by-pass median width is 50m and the exit median
width is 130m separately. *e reason for this result is the
same as slowdown amplitude changes with median width.

(2) Deceleration Rate. *e deceleration is always negative
when the vehicle stops, but the deceleration rate is either
positive or negative. *e deceleration rate in exit by-pass is
greater than that in entrance by-pass (Figure 4(b)), indicating
that the slowdown process in entrance by-pass is smoother.
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(3) Maximum Deceleration Rate Difference. *e maximum
deceleration rate difference reflects the amplitude of change in
the deceleration rate. Compared with Figure 4(b), the maxi-
mum deceleration rate difference is more negligible among
different median widths, in entrance and exit by-pass. *e
maximumdeceleration rate difference ismore significant in the
exit by-pass than in the entrance by-pass. Both have the
smallest value when the median width is 90m (Figure 4(c)).

4.1.3. Maximum Steering Wheel Angel Rate. *e driving
workload increases when the driver continuously steers in
the work zone crossover to complete the lane change.
Maximum steering wheel angle rate grows with the median
width in entrance by-pass slowly but decreases with the
median width in exit by-pass quickly (Figure 5). *e
maximum steering wheel angle rate of the exit by-pass is 2.5

times that of the entrance by-pass when the median width is
50m; it is 1.85 times that of the entrance by-pass when the
median width is 130m.

In conclusion, driving characteristics in entrance by-pass
are significantly different from those in exit by-pass.

4.2. Driving Characteristics in Work Zone Crossovers.
Driving behavior is affected by the traffic environment,
vehicle performance, driver’s personality, and experience.
Because driving behavior is closely related to the traffic
environment, we can study the driving characteristics in a
specific scenario by the driving simulator. Consistency of
operating speed, deceleration, and high-frequency energy of
steering wheel angle rate is used to evaluate the driving
comfort, traffic safety, workload separately in work zone
crossover.

Table 3: Statistical method of key behavior parameters.

Key behavior parameters Statistical method

Initial speed (vin)
*e instantaneous speed when the vehicle’s rear passes through the start line of the

entrance or exit by-pass
Slowdown amplitude (Δv) *e difference between initial speed and minimum speed in work zone crossover
Deceleration (a) 15% percentile deceleration in the work zone crossover
Deceleration rate (J) 15% percentile deceleration rate in the work zone crossover

Maximum deceleration rate difference (P) *e difference between maximum and minimum deceleration rate in the work zone
crossover

Maximum steering wheel angel rate (S) *e maximum steering wheel angel rate in the work zone crossover
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Figure 3: Speed parameters’ change with median width: (a) average initial speed; (b) slowdown amplitude.

Table 2: Output parameters of driving simulation experiment.

Time Pile position Speed/X
direction

Speed/Y
direction

Steering wheel
angel rate

Distance from
lane center

Acceleration/X
direction

Acceleration/Y
direction

s m km/h km/h °/s m m/s2 m/s2

126.982 3447.10 119.12 −0.09 −12.77 −0.10 0.16 0.23
127.003 3447.80 119.13 −0.10 −13.44 −0.09 0.16 0.24
127.023 3448.46 119.14 −0.10 −16.41 −0.09 0.16 0.24
127.042 3449.10 119.15 −0.10 −13.89 −0.08 0.16 0.24
127.062 3449.76 119.17 −0.10 −14.45 −0.07 0.16 0.24
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4.2.1. Consistency of Operating Speed. Divide the median
width into five sections, and use the normalized average
speed of each section to represent the operating speed. *e
speed decreases first and then increases after both entrance
and exit by-pass changes with segmentation (Figure 6(a)).

All scenarios’ deceleration section Li can be obtained from
Figure 6. Consistency values of operating speed in entrance and
exit by-pass among different median widths according to
equation (1) are listed in the last column of Table 4.

|Δv85|≤ 20 (km/h) and |ΔIv|≤ 10 (km/h/m) are two
criteria to evaluate the highway consistency of the operation
speed. Only some of the simulation scenarios satisfy these
criteria (Table 4). vin and vout increase with the median
width. Both of them are greater in exit by-pass than in
entrance by-pass at the same median width. *eir variation
tendency is noticeable compared to the |Δv85| and |ΔIv|

change with the median width.
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Figure 4: Deceleration parameters’ change with median width: (a) 15% quantile deceleration; (b) deceleration rate; (c) maximum
deceleration rate difference.
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4.2.2. Distribution of Deceleration. *e change of the de-
celeration with time can reflect the real-time driving risk.
Cumulative frequency deceleration reveals the distribution
of the driving risk. *e distribution characteristics of the
cumulative frequency deceleration curve in various traffic
environments are different (Figure 7).

*e earlier the knee in cumulative frequency curve is, the
higher the ratio of the deceleration in high range is, which
means that the driving risk of that scenario is greater. In all
driving simulation scenarios, the knee in cumulative fre-
quency curve is after 85% percentile (Figure 7). *erefore,
we can set 85% percentile cumulative frequency deceleration
as the limit value in equation (2). *e result of cumulative
driving risk in each driving configuration is provided in the
last column of Table 5.

Cumulative driving risk in entrance by-pass from the
highest to the lowest order is the median width equal to
130m, 70m, 110m, 50m, and 90m. Similarly, cumulative
driving risk in exit by-pass from the highest to the lowest
order is the median width equal to 70m, 110m, 50m,

130m, and 90m (Table 5). *e average value of the cu-
mulative driving risk in entrance and exit by-pass is 19.73%
and 25.33%. *e cumulative driving risk gets the smallest
value in entrance and exit by-pass when the median width
is 90m.

4.2.3. Driving Workload. *e steering wheel angle rate is
decomposed into 5 layers using a Haar wavelet. *e original
signal s � 5

i�1 di + ai, where di is the detail coefficient of
each level and a5 is the approximation coefficient. All detail
and approximation coefficients of the wavelet power are
illustrated in Figure 8. *e original signal is the steering
wheel angle rate when a driver passes through the entrance
by-pass whose median width is 70m.

*e demarcation point of the high- and low-frequency
energy is 50Hz. *e power is more elevated in high-fre-
quency energy. *erefore, the wavelet can be reconstructed
with the first 4 layers to represent the entrance and exit by-
pass driving workload (Figure 8). *e average of the power
spectrum density function is more excellent; the driving
workload is higher.

*e entrance and exit by-pass driving workload de-
crease with the median width (Figure 9), but the results do
not conform to this law when the median width is 130m.
Because the longitudinal distance required for free vehicle
lane changing is usually close to 130m [38], at this time, the
vehicle speed is high, and the sudden direction adjustment
at the exit by-pass leads to increased driving workload. In
general, the driving workload and data dispersion in the
exit by-pass are more significant than in the entrance one.
*is points to one problem: driving in exit by-pass takes
more energy from the driver than the entrance by-pass
section.

4.3. Results of Driving Simulation Experiment and Actual
DrivingComparison. Hovering drone photographs the work
zone crossovers, and vehicle trajectory is extracted through
video analysis technology (Figure 10). 19 trucks and 79 small
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Figure 6: Vehicle speed changes with median width in (a) entrance by-pass and (b) exit by-pass.

Table 4: |ΔIv| distribution in entrance and exit by-pass among
different median widths.

Median width (m) vin vout |Δv85| Li |ΔIv|

50 Entrance by-pass∗∗ 40.35 43.17 12.57 12.5 100.56
Exit by-pass∗ 49.66 45.50 8.58 37.5 22.89

70 Entrance by-pass∗ 49.40 44.83 6.10 52.5 11.63
Exit by-pass 55.11 52.80 3.50 35 10.00

90 Entrance by-pass∗∗ 53.39 52.22 13.96 22.5 62.02
Exit by-pass∗∗ 56.89 55.81 10.62 45 23.59

110 Entrance by-pass 56.71 54.20 2.21 55 4.01
Exit by-pass 58.66 60.15 5.27 82.5 6.39

130 Entrance by-pass 59.36 58.19 5.75 97.5 5.90
Exit by-pass 59.64 57.53 2.20 32.5 6.76

Note. vin is the initial speed of the entrance or exit by-pass; vout is the speed
at the end of the deceleration section. ∗∗Neither |Δv85| nor |ΔIv| satisfies the
consistency of the operating speed. ∗One of the two parameters meets the
consistency of the operating speed.
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Figure 7: Deceleration cumulative frequency in (a) entrance by-pass and (b) exit by-pass.

Table 5: Cumulative driving risk in each driving configuration.

Median width (m) a85 La Cr (%)

50 Entrance by-pass 0.53 6.34 12.68
Exit by-pass 0.54 11.25 22.50

70 Entrance by-pass 0.50 16.65 23.79
Exit by-pass 0.46 27.15 38.79

90 Entrance by-pass 0.41 9.79 10.88
Exit by-pass 0.40 17.06 18.95

110 Entrance by-pass 0.42 21.03 19.12
Exit by-pass 0.39 31.43 28.57

130 Entrance by-pass 0.37 34.99 26.92
Exit by-pass 0.41 27.09 20.84
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Figure 8: Continued.
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passenger cars tracks are collected from the entrance by-
pass, and 15 trucks and 54 cars tracks are gathered from the
exit by-pass. 67 free travel cars in entrance by-pass and 45
free travel cars in exit by-pass have been sifted based on the
time headway significant than 10 s.

*e absolute values of the operation speed gradient |ΔIv|,
cumulative driving risk Cr, and the driving workload are
calculated using these free travel tracks’ data. *eir relative
difference between driving simulation and actual driving is
shown in Table 6.

Driving characteristics are significantly different between
driving simulation and actual driving (Table 6). *ere are
three main reasons. First, the absence of speed limit signs in
the real work zone leads to the vehicle’s slight slowdown in
exit by-pass; this results in a small calculation of the speed
gradient absolute. Second, in the actual driving scenario
entrance by-pass, most drivers continue to slow down, which
leads to greater cumulative driving risk. *ird, the work zone
crossover marking is missing in actual driving; the shape of
the work zone crossover layout is an ellipse arc, making the
turning radius bigger and the driving workload smaller. In
addition, the effectiveness of the driving simulation is also a
critical reason that makes a difference between the two.

However, driving characteristics of entrance by-pass and
exit by-pass are significantly different in actual driving. *is
conclusion is still consistent with the driving simulation
experiment.

*e effectiveness of driving simulation includes the ef-
ficacy of the test paradigm, content-related usefulness, and
structure effectiveness. Compared with the relative and

absolute point of the driving simulation and actual driving
experiment, the validity of the driving simulation experi-
ment design is more important [39].

It is difficult for the driving simulation to achieve ab-
solute effectiveness, and the relative efficacy to traffic re-
search is enough [40]. By comparing the speed and speed
standard deviation, vehicle position and position change,
line crossing, and lane-changing behavior between driving
simulation and actual driving, it is found that the vehicle
behavior in driving simulation and actual driving is
consistent.

Although there are differences between the driving
simulation and actual driving, based on ensuring the sim-
ilarity between the driving simulation and actual vehicle
driving, under the driving simulation conditions, the ex-
perimental conclusion obtained in driving simulation can be
used in engineering practice.

5. Conclusions

*e results achieved in the driving simulation and the actual
driving study confirmed that the driving behaviors in work
zone crossover have a more significant impact on driving
comfort, traffic safety, and driving workload.

*e absolute operation speed gradient changing trend is
similar to “wave” with the decline in fluctuation with the
median width. Consistency of the operation speed is satisfied
when the median width is 110m in entrance and exit by-
pass. Driving comfort is better at these points.
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Buffer Area 

Figure 10: Hovering drone photography area and data extraction range.

Table 6: Relative difference between driving simulation and actual driving.

Parameters
Entrance by-pass Exit by-pass

Driving simulation
(%)

Actual driving
(%)

Relative difference
(%)

Driving simulation
(%)

Actual driving
(%)

Relative difference
(%)

|ΔIv| 11.63 10.19 12.38 10 0.83 91.70
Cr 23.79 82.09 >100 38.79 49.06 26.48
Workload 13.07 1.05 91.97 16.95 0.40 97.64
Note. Out of all the 45 free travel cars in exit by-pass in actual driving; 14 of them did not slow down. *erefore, the first two parameters of the exit by-pass
only contain 31 cars.
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*e cumulative driving risk is the smallest when the
median width is 90m in entrance and exit by-pass. Traffic is
the safest at these configurations.

*e frequency of the steering wheel angle rate decreases
with the median width, which means the longer the median
width, the smaller the driving workload. *e driving
workload in exit by-pass is more significant than that in
entrance by-pass when the median width is the same.

Due to the difference between driving simulation and
actual driving, their driving characteristics have a significant
difference. Although both of them have the same results,
there is a considerable difference between entrance by-pass
and exit by-pass in work zone crossovers. Besides the
channelizing devices and drivers’ psychological changes,
such differences may also occur due to the difference be-
tween left and right turn behaviors. *erefore, the closed
lanes in different directions should be also used as experi-
mental variables, and their results should be compared.

*e analysis results have shown that driving comfort is
better and workload is smaller with the median width, but
this regulation is inconsistent with traffic safety evaluation
results. *ere are considerable differences in operating
characteristics when the median width is identical, which
indicates that median width in entrance by-pass and exit by-
pass should be set separately in traffic organization of the
reconstruction and expansion project. *ere is a greater risk
in exit by-pass where drivers are less vigilant than in en-
trance by-pass. *erefore, we should strengthen the speed
limit compliance management in exit by-pass.

*e evaluation criteria determine the median width of the
work zone crossover. Under the conditions that there are two
lanes in the trafficwork zone and the speed limit is 60 km/h, the
median width should be 90m to prioritize safety.

*e research results in Section 4.2 show that the driving
comfort and traffic safety index values of entrance and exit
by-pass are nonlinear with the change of the median width,
and the workload shows a monotonic relationship with the
evolution of the median width.*emedian width is different
with the different evaluation index optimal values.

Compared with the driving comfort and workload,
driving safety is an important index that needs to be
guaranteed in priority in the work zone crossover. Under the
strict implementation of the speed limit measures in the
construction area, the driving speed is low, and the con-
tradiction between driving comfort and workload is not
prominent. Because the traffic safety evaluation index has a
nonlinear relationship with the median width, we can only
obtain the appropriate median width according to the
driving simulation experiment.

*e results achieved with this research refer to a sample
of 30 subjects aged between 23 and 30 years old.*e younger
the drivers, the less their driving experience and the greater
the chance of dangerous driving behavior. Accordingly,
higher requirements of the median width are needed. When
the median width can ensure the driving safety of younger
drivers, it can provide the driving safety of most drivers.
Further evaluation of the impact of other driver groups, such
as younger and older drivers, should be appropriate to
confirm the driving behavior recorded in this study.

Furthermore, the median width in actual driving is a
single value. More median widths should be surveyed to
research the driving characteristics in work zone crossover
in real driving, and these results should be used to optimize
the organization of the work zone crossover in highway
reconstruction and expansion projects.
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