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Why is this important?



Goals and Objectives

• Find travel time 
reliability measures 
along the I‐71 
corridor from exit 19 
to exit 1.
– Use GPS Data Loggers 
to acquire travel time 
data.

– Use Excel spreadsheet 
to calculate travel 
time reliabilities.



Data Collection
Drive a car from Exit 19 to Exit 192 (Kentucky) and back. The car 
should follow the flow of traffic and try to avoid overtaking other 
vehicles or being overtaken by other vehicles. 

U‐Turn Plan@ exit 19 U‐Turn Plan@ exit 192



Upload GPS data to Travel Recorder software
Export to Excel spreadsheet



Convert to Excel file



Google Earth





Segmenting Excel and Calculate Travel 
Times



Consolidation



Determine Critical Segments

Reliable Segments Critical Segments



Analysis
• Determine critical segments

• Segment 4
• 25 second delay time
• 1.68 mile segment



Analysis
• Determine critical segments

• Segment 7
• 13 second delay time
• .96 mile segment



• Use ARTIMIS video to 
determine traffic volume 
on I‐71 and the highways 
level of service.
– Count cars and heavy 
vehicles along segments of 
I‐71.

– Use HCS software to 
determine specific levels of 
service.



Level of Service

LOS A 11pc/mi/ln
LOS B 18pc/mi/ln
LOS C 26 pc/mi/ln
LOS D 35pc/mi/ln
LOS E 45 pc/mi/ln
LOS F >45pc/mi/ln

LOS D or better is acceptable



Northbound Level of Service
Northbound Distance (miles) Description Level of Service

segment 1 0.98 Columbia C

segment 2 0.61 Liberty C

segment 3 0.53 Reading Rd C

segment 4 0.93 Taft C

segment 5 2.8 Montgomery Rd C

segment 6 0.93 Smith Edwards C

segment 7 0.97 SR 562 C

segment 8 0.58 Kennedy D

segment 9 1.39 Red Bank Rd D

segment 10 2.52 Stewart/Kenwood A

segment 11 1.53 Reagan SR 126 A

segment 12 1.83 Pfeiffer Rd A

segment 13 2.15 275 Interchange A

segment 14 1.26 to Exit 19 A



Southbound Level of Service
Southbound Distance (miles) Description

Level of 
Service

segment 1 0.82 Exit 19 to Snider D

segment 2 2.02 275 Interchange D

segment 3 1.57 Pfeiffer Road D

segment 4 1.68 Reagan, SR 126 D

segment 5 1.27 Montgomery Rd D

segment 6 0.87 Kenwood Rd D

segment 7 0.96 Stewart Rd D

segment 8 1 Red Bank Rd D

segment 9 1.91 SR 562 C

segment 10 0.97 Smith Edwards C

segment 11 0.74 Dana Ave C

segment 12 1.65 Montgomery Rd B

segment 13 1.87 Taft C

segment 14 0.6 Liberty C

segment 15 0.49 71/50 split C

segment 16 0.45 to finish C





• Utilize traffic 
simulation 
software to 
validate field 
data.
– Build three 
segments of I‐
71 in VISSIM 
software.

– Validate 
simulation 
models



Segment 4 SB
Ronald Reagan



Segment 7 SB
Stewart Road



Segment 9 NB
Red Bank Road





Reliability
Buffer Time – The time that is added to the 
Average Travel Time to ensure 95% on Time 
arrival.  

95th percentile time - Average travel time

Buffer Time Index – Buffer Time / Average travel 
time

Travel Time Index – Average travel time / Free 
Flow time

Planning Index – 95th percentile time / Free Flow 
time



Buffer Time Index



Buffer Time Index



Buffer Time is 95% on Time

SEGMENT AVERAGE 
TIME

BUFFER 
TIME

ON TIME

Fields Ertel Rd 
to Exit 1

21 min 42 sec 12 min 18 
sec

34 min

Fields Ertel Rd 
to 

Montgomery

8 min 49 sec 7 min 49 sec 16 min 30 sec

Exit 1 to Fields 
Ertel Rd

19 min 6 sec 2 min 21 sec 21 min 27 sec





Items to Consider

Data collected during summer months
Study of traffic during non‐summer months
Extended period of study

Past data collection
Data collected during morning peak hours

More study during non‐peak hours
Event Analysis

Accidents
Weather

What happens if volume is increased?
Effects on LOS?


