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Course Objectives:

• Introduce the fundamental concepts of 
traffic engineering

• Introduce some of the terminology 
commonly used in traffic engineering

• Point to resources that are available to 
learn more about the topic
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Let me learn about you…
Question – How many years of experience do you have? 



Let me learn about you…
Question – What is your field of practice?



Traffic Engineering 
Fundamentals
Introduction



Definitions:

•Transportation Engineering
 The application of technology and scientific 

principles to the planning, design, operation, 
and management of facilities for any mode of 
transportation in order to provide for the safe, 
rapid, comfortable, convenient, economical and 
environmentally compatible movement of 
people and goods.
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Definitions:

•Traffic Engineering
 That phase of transportation engineering which 

deals with the planning, geometric design and 
traffic operations of roads, streets and 
highways, their networks, terminals, abutting 
lands, and relationships with other modes of 
transportation.
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Traffic Engineering

• Transportation Planning
 Demand Modeling

♦Predicting Travel
 Influencing Demand 

♦Designing System

• Traffic Design & Operations
 Moving People & Goods

♦Operations
♦Safety
♦Efficiency
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Traffic Engineering
• Access Management

 Mobility through policy
 Implement and maintain

• Site Impact 
 Development pressures
 Impact analysis and fees

• Capacity
 Measuring performance
 Quantifying impacts
 Setting thresholds

• Operations
 Traffic control devices
 Signals and systems
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References - MUTCD

Manual on Uniform Traffic Control Devices

https://mutcd.fhwa.dot.gov/

FREE Download:
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References – Highway Capacity Manual

FREE Download:
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References – AASHTO Green Book

FREE Download:
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References – ITE Traffic Engineering

FREE Download:
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References – ITE Transportation Studies

FREE Download:
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References – ITE Trip Generation

FREE Download:
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References – FDOT Standard Plans

FREE Download:
https://www.fdot.gov/design/standardplans/
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References – FDOT Design Manual

FREE Download:
https://www.fdot.gov/roadway/fdm/default.shtm
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References – FDOT Traffic Engineering

FREE Download:
https://www.fdot.gov/traffic/TrafficServices/Studies/TEM/TEM.shtm
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References – FDOT ICE Manual

FREE Download:
https://www.fdot.gov/traffic/trafficservices/intersection-operations.shtm
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References – FDOT Speed Zoning Manual

FREE Download:
https://www.fdot.gov/traffic/speedzone/Speed-Zone-Manual.shtm
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References – FDOT MUTS Manual

FREE Download:
https://www.fdot.gov/traffic/TrafficServices/Studies/MUTS/MUTS.shtm
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References – FDOT Access Management

FREE Download:
https://www.fdot.gov/planning/systems/programs/sm/accman/default.shtm
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References – FDOT Quality/LOS Handbook

FREE Download:
https://www.fdot.gov
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References – FDOT Project Traffic Forecast

FREE Download:
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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References – FDOT Project Traffic Forecast

FREE Download:
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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Questions?



Traffic Volumes
Traffic Engineering Fundamentals



Common Traffic Volume Acronyms

•AADT

•DDHV

•PHF

•TMC

•VPH
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Volume Studies

•Current Volumes
Operational Design
Usually Turning Movements

•Projected Volumes 
Planning Decisions
Usually Link Information
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AADT – Annual Average Daily Traffic

• Annual Average Daily Traffic (AADT) is the total 
number of vehicles that pass a point in the 
roadway over the course of a year divided by the 
number of days in that year (366 for 2020)

• Monthly and seasonal variation can be very 
significant factors to consider when using AADT 
volumes in any study 
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AADT – Annual Average Daily Traffic
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AADT – Annual Average Daily Traffic
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AADT – Monthly Variation
Total Traffic

Month (vehicles)
January 197,856 /31 = 6,382 8,032 / 6,382 = 1.26
February 178,659 /28 = 6,381 8,032 / 6,381 = 1.26
March 217,852 /31 = 7,027 8,032 / 7,027 = 1.14
April 247,840 /30 = 8,261 8,032 / 8,261 = 0.97
May 258,367 /31 = 8,334 8,032 / 8,334 = 0.96
June 264,852 /30 = 8,828 8,032 / 8,828 = 0.91
July 275,364 /31 = 8,883 8,032 / 8,883 = 0.90
August 302,749 /31 = 9,766 8,032 / 9,766 = 0.82
September 282,574 /30 = 9,419 8,032 / 9,419 = 0.85
October 263,548 /31 = 8,502 8,032 / 8,502 = 0.94
November 222,906 /30 = 7,430 8,032 / 7,430 = 1.08
December 218,942 /31 = 7,063 8,032 / 7,063 = 1.14

TOTAL 2,931,509 2,931,509 / 365 = 8,032

ADT for Month
(veh/day)

Monthly Factor
(AADT/ADT)

AADT =

34



AADT – Weekly Variation

Count days
Average Weekday
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Daily Calibration



Combined Calibration

Where: 

AADT = Average Annual Daily Traffic (veh/day)

V24ij = 24-hour volume for day i in month j

DFi = Daily adjustment factor for day i

MFj = Monthly adjustment factor for month j

AADT = V24ij * DFi * MFj
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DDHV = Directional Design Hour Volume

• Directional Design Hourly Volume (DDHV)

• DDHV = AADT (K) (D)

• K Factor

• D Factor
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Design Hour
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Questions?



Peak Hour Factor
Poll Questions to see what you know about PHF



PHF = Peak Hour Factor

•Peak-Hour Factor (PHF)

•Peak 15-Minute Flow Rate

•Operational Analysis

•Highway Capacity Analysis

•Design
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PHF = Peak Hour Factor

• Peak-Hour Factor (PHF)

• PHF =

• Peak 15-Minute Flow Rate 

• Approach / Time Variance

Peak Hour Volume         
4 (Peak 15-Minute Volume)
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Peak Hour Factor

PHF = 4200/4*1200 = 4200/4800 = 0.875
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TMC = Turning Movement Count

•Turning Movement Counts (TMC)

•Data Collection

•Uses
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TMC = Turning Movement Count
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TMC = Turning Movement Count



TMC = Turning Movement Count



VPH = Vehicles Per Hour

• Vehicles per Hour (VPH)

• Volume vs Demand

• Queues

• Estimating
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VPH = Vehicles Per Hour
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Questions?



Speed Studies
Traffic Engineering Fundamentals



Speed

• Rate of Travel of Vehicles
• Usually Measured in Miles per Hour 
• Speed Types

Travel Speed 

Running Speed

Spot Speed

Free-flow Speed
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Speed is affected by …

• Geometric Characteristics of the Roadway

• Traffic Control Devices

• Traffic Volume and Vehicle Mix

• Weather and Environmental Conditions

• Driver Characteristics and Area
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Applications of Speed Studies

• Speed Limits

• Signal Timing

• Sign Locations

• No Passing Zones

• Crash Investigations

• Enforcement Effects

• Trends
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Speed Measures

• Time Mean (Spot) Speed

• Space Mean Speed

• 85th Percentile Speed

• 10 MPH Pace Speed

• Percent in Pace
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Spot Speed Data

• Straight, Level, Open Sections (Rural)

• Mid-block Locations (Urban)

• Not Near Intersections or Driveways

• Concealed and Inconspicuous
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Spot Speed Studies

• Observe an Adequate Number

• Observe the First Vehicle in Platoon

• Select Every N-th Vehicle

• Record Observations at Each Speed
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Observations

• Observe an Adequate Number

• 100-225 Vehicles or 2 Hours

100 for 95% + 1.0 mph
225 for 99.7% + 1.0 mph
400 for 95% + 0.5 mph
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Speed Data – Form from MUTS
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Speed Data – Form from MUTS

61



Speed Analysis
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Speed Graph
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Speed Limits

• 85th Percentile Speed

• Roadway Surface and Geometry

• Roadside Development and Friction

• Curves and Hazardous Conditions

• Parking and Pedestrians

• Crash Records

64



Example: What is 85th% speed?

Speed Frequency Cumulative

51 1

50 2

49 6

48 14

47 17

46 19

45 16

44 12

43 7

42 4

41 5

40 3
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Speed Frequency Cumulative

51 1 106

50 2 105

49 6 103

48 14 97

47 17 83

46 19 66

45 16 47

44 12 31

43 7 19

42 4 12

41 5 8

40 3 3

Example: What is 85th% speed?
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106 x 0.85 = 90

Number of Observations 85th %ile

Observation Number of 85th % Speed

Example: What is 85th% speed?
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Speed Frequency Cumulative

51 1 106

50 2 105

49 6 103

48 14 97

47 17 83

46 19 66

45 16 47

44 12 31

43 7 19

42 4 12

41 5 8

40 3 3

Example: What is 85th% speed?
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Speed Study
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Example: What is 85th% speed?
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Speed Study
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Example: What is 10 MPH pace?

10 MPH Pace
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Travel Time and Delay Studies

• Evaluate coordinated signal timing

• Before-and-after timing changes

• Quantify levels of congestion

• Identify location of delays

• System performance monitoring
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Using the test vehicle method, three techniques that 

can be used are:

• Average car method: speed of travel based on 

driver’s judgment of the average speed of traffic

• Floating car method: the driver floats with traffic by 

passing as many vehicles as they are passed by

• Maximum car method: the speed of travel is based 

on posted speed limit

Travel Time and Delay Studies
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Three methods commonly used for travel time and 
delay studies:

• Manual method – forms and procedures for 
manual collection are in the MUTS

• Automatic method – typically uses GPS for location 
information and either GPS or computer for time

• Video method – uses dash cam video (with time 
stamp) and distance information from other source 
(typically straight line diagram)

Travel Time and Delay Studies
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Manual Method: 
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Manual Method: 
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Manual Method: 
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Manual Method: 
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Automated Method: 

78



Automated Method:
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Video Method: 

80



Blue Tooth Method
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US 1 – Coral Gables – Univ. of Miami
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Questions?



Florida LTAP Center
Center for Urban Transportation Research (CUTR)
University of South Florida
4202 E. Fowler Avenue, CUT100
Tampa, FL 33620-5375
www.FloridaLTAP.org
FloridaLTAP@cutr.usf.edu
(813) 974-4450
www.FloridaLTAP.org

Thank you for attending!


