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Abstract 
Being a public resource, the roadway space was distributed between different road users based on the 
Passenger-Car-Unit (PCU) concept. However, this concept tends to under estimate the capacity of public 
transportation and non-motorized travel. To improve the traditional car-oriented design to become more 
human-oriented, this study proposed a Passing-passenger-unit (PPU) and the method to observe the PPU 
in roadway level and area level. The PPU data were collected for urban arterials and residential areas in 
China to test the method and to compare the right-of-way distribution at different types of locations. 
Results showed that the PPU revealed the true efficiency of the facility carrying passengers. Using PPU 
would tell a different story about the facility or system compared to using PCU. Additionally, using PPU 
to analyze the right-of-way for the roadway or community could offer guidance for improving pedestrian 
and bicyclist environment.  
 
Keywords 
Passenger-Car-Unit，Passing-Passenger-Unit，Passing-Passenger-Transport, Public Transit，Right-of-
way 
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TABEL 1 PPT and Environment Indices for Jingtong Highway (8 am-9 am) 

Indices  
Private 
vehicle

s 
taxis buses 

metro
s 

pedestria
ns 

bicycli
st 

total Unit  

compositio
n 

① 
PC
U 

76% 5% 18% —— —— 1% 4767* Vehicle 

② 
PP
U 

10% 
0.2
% 

88% —— 0.4% 0.9% 48842* Person 

③ 
PP
T 

2% 
0.1
% 

97.5% —— 0.1% 0.3% 
212000

0* 
person•k

m 

environme
nt 

④ LP 52 122 1.5 1.4 154 27 8.7 M2

⑤ PP 1.8 0.8 0.06 0.03 0 0 0.08 Kg 
⑥ Ep 1.2 2.6 0.02 0.07 0 0 0.14 L 
⑦ D p 5 3 0.4 2 0 0 0.9 RMB 

Personal 
comfort 
level 

⑧ VP 8.9 9.8 48 32 4.8 15.3 43.5 km/hour 
⑨ SP 1 0.9 0.27 0.16 1.2 1.5 0.35 M2

⑩ TP 22 19 12 16 2 2 12.8 。C 

⑪ AP1 57 96 138 169 457 471 133 mg/m3

⑫ NP2 68.5 69.8 74.8 71.5 77.4 77.7 74.1 db 

⑬ 
MP
3 

15 26 0.8 2 0 0 2.1 RMB 

 
The total passengers entering the CBD was 234000 (metro not included). The bus carried 66%, 

while the number for the private vehicle was 30%, taxi and non-motorized travel 2%.  In morning peak 
hour from 8:00 am to 9:00 am, in the CBD bound, the private vehicle took 76% PCU, and the bus took 
18% PCU. But if measuring in PPU, the number for the private vehicle was only 10%, and the number for 
the bus was 88%. In addition, if consider the PPT, the private vehicle took only 2% while the bus took 
97% of the passenger transport. Accroding to the PPT evaluation, the buses on Jingtong highway should 
have the priority in right-of-way.  

Based on the environment evaluation, the personal space need, carbon emission, energy 
consumption for bus passengers was only 2.9%, 3.3%, 1.7% of the private passengers. And those numbers 
for the pedestrians and bicyclists were even close to 0. 

Respect to the personal comfort level, the biggest problem is the crowds in the buses and metros. 
In the morning peak hour, the personal standing space in buses or metros was less than 0.1 m2. The 
second problem was the pedestrians and bicyclists were easier to be exploded to the emission and bad air 
than the private passengers. In winter, the PM2.5 in the private vehicle was 57 mg/m3, but in buses, bike 
lanes and sidewalks, the number could be 138, 457, and 471 respectively.  
 
COMMUNITY PPU OBSERVATION AND RIGHT-OF-WAY ANALYSIS 
 
Community PPU Observation 
 
Step 1, key point PPU observation 
Select the key points in the community, such as key intersection and roadway segment. Then collect the 
PPU in the same way in roadway observation. 
 
Step 2, PPU characteristic collection 
Classify the PPU into different groups based on age, gender, and job, and labeled in different colors in the 
map, as shown in figure 4.  
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