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Introduction

➢ Problem Statement
(1) How to evaluate arterial operational performance on urban streets?

Source: HCM 7th Edition

(2) How to facilitate the use of performance evaluation methodology of urban street facilities in 
the HCM?
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Introduction

➢ Research Objective
(1)  Explore the use of an alternative tool to facilitate the use of automobile performance 
evaluation methodology of urban street facilities in the HCM

(2)  Provide recommendations of use for the automobile performance evaluation methodology of 
urban street facilities in the HCM
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Review of Automobile Performance Evaluation Methodology of Urban Street Facilities 
in the HCM

➢ LOS Criteria
(1) Arterial through-vehicle travel speed
(2) Volume-to-capacity (V/C) ratio

Arterial Through-Vehicle Travel 
Speed Percentage of Arterial Base 

Free-Flow Speed (%)

LOS

Critical V/C Ratio ≤ 1 Critical V/C Ratio > 1

>80 A F

67-80 B F

50-67 C F

40-50 D F

30-40 E F

<30 F F

Note: Critical V/C ratio = the largest volume-to-capacity ratio for arterial through movements at all intersections in the analyzed 
direction 
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Review of Automobile Performance Evaluation Methodology of Urban Street Facilities 
in the HCM

➢ HCM Calculation Framework

Step 1: Determine Arterial Free-flow Speed

Step 2: Determine Arterial Through-Vehicle Speed

Step 3: Determine Arterial Spatial Stop Rate

Step 4: Determine Automobile LOS

Source: HCM 7th Edition
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Combined Vehicle Trajectory Data and HCM Calculation Framework

➢ Vehicle Trajectory Data Demonstration
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Combined Vehicle Trajectory Data and HCM Calculation Framework

➢ Combined Calculation Framework
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Combined Vehicle Trajectory Data and HCM Calculation Framework

➢ V/C Ratio Analysis
In oversaturated conditions, it can take vehicles up to three cycles to travel through the 
downstream intersection, even though vehicles fall within the designed link band.
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Case Study

➢ Study Sites
3 major signalized arterials in Sparks, Nevada

➢ Analysis Periods
Two-week weekdays (3/7-3/11 and 3/14-3/18) in 2022

Arterial Timing Plan Schedule Cycle Length (s)

Pyramid Hwy

AM 7:50-9:00 150

MD 9:00-12:30 130

PM 18:15-19:00 150

Sparks Blvd

AM 6:30-8:00 160

MD 9:00-13:30 120

PM 15:30-18:00 160

Vista Blvd

AM 6:30-8:30 130

MD 8:30-14:00 110

PM 15:30-17:30 150
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Case Study

➢ LOS Evaluation Results

Arterial Timing Plan Direction Arterial LOS
The Poorest 

Segment LOS

Arterial 

Automobile 

Traveler 

Perception Score

Pyramid Hwy

AM
NB A C 2.326

SB A C 2.288

MD
NB A B 2.326

SB A C 2.288

PM
NB B D 2.341

SB A C 2.288

Sparks Blvd

AM
NB B E 2.312

SB B C 2.308

MD
NB A C 2.282

SB A B 2.293

PM
NB F* F* 2.374

SB C F 2.323

Vista Blvd

AM
NB A C 2.306

SB C D 2.352

MD
NB A C 2.291

SB B C 2.321

PM
NB C D 2.337

SB B F 2.337

Note: F* = Critical V/C ratio> 1
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Discussion

➢ Combination of Time-Space Diagram and Arterial Through-Vehicle Trajectories for 
Arterial LOS Analysis

Segment LOS = F

Arterial LOS =B    Poorest Segment LOS = F



Page17

Discussion

➢ Sensitivity Analysis of Automobile Traveler Perception Score
ATPS ≤ 2: best perceived service quality
ATPS ≥ 5: worst perceived service quality
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Conclusion

➢ Vehicle trajectory data can be utilized as an alternative tool to implement the existing 
automobile performance evaluation methodology of urban street facilities in the HCM.

➢ It is recommended to combine arterial through-vehicle trajectories, TSD, arterial LOS, and 
poorest segment LOS for arterial operational performance evaluation and further 
enhancement.

➢ It is found that the proposed ATPS in the HCM is insensitive to reflecting traveler’s perception 
of service quality. Additional traveler perception-based factors are recommended to be 
included for further ATPS development and improvement.

Reference:
Xu, J., Tian, Z., Wang, A., & Jayankura, A. (2024). Implementing and Assessing the Performance Evaluation Methodology of Urban Street 
Facilities for Motorized Vehicles in the Highway Capacity Manual Using Vehicle Trajectory Data. Journal of Transportation Engineering, Part A: 
Systems. 150(7). https://doi.org/10.1061/JTEPBS.TEENG-8348
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