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Credits Information 

Certificates will be distributed through 
email. 

Your participation will be recorded by 
GoToWebinar. 

• You will need to attend to the entire webinar with 
the unique link provided by GoToWebinar. 



Webinar Material 

https://www.fdot.gov/planning/systems/systems-management/trainings-webinars 

Recorded webinars and presentation material will be posted on 
the Systems Implementation Office website: 

https://www.fdot.gov/planning/systems/systems-management/trainings-webinars 

http://www.fdot.gov/planning/systems/training.shtm


What organization do you represent? 

F D O T 
L o c a l 

G o v e r n m e n t 
P r i va t e F i r m O t h e r 



Statewide Multimodal Access Management 
And Transportation Site Impact 

Webinar #1 

Overview of Highway Capacity 
Manual (7th E.D.) and Highway 

Capacity Software 

Tuesday, August 19, 2025 
2:00PM – 3:30PM 

Credits: 1 

W E B I N A R S E R I E S 2 0 2 5 - 2 0 2 6  

Source: Google 



How familiar are you with the Highway Capacity 
Manual & Highway Capacity Software? 

VERY FAMILIAR SOMEWHAT FAMILIAR 

NOT FAMILIAR 
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PART OF 

Overview of the Highway Capacity Software / 
Highway Capacity Manual (7th Ed.) 

Fabio Sasahara, PhD, PMP 

McTrans Center – University of Florida 

Florida Department of Transportation 
Statewide Multimodal AM and TSI Webinar Series 
August 2025 



Agenda 

• HCM/HCS Overview 

• HCM/HCS Scope of Analysis 

• What is New in HCM 7 

• New Research – Beyond HCM 7 

• HCS – What is New 

• Highway Safety Software 
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HCM Organization 

H C M O V E R V I E W 

(*) NCHRP: National Cooperative Highway Research Program 

• Overseen by TRB committee on Highway 

Capacity and Quality of Service (hcqstrb.org) 

• Most methods are developed via national level 

projects such as NCHRPs*. 

• Four Volumes: 

• I. Concepts 

• II. Uninterrupted Flow 

• III. Interrupted Flow 

• IV. Applications Guide (Online only) 

https://hcqstrb.org
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HCM Organization 

H C M O V E R V I E W 

Volume 1 – Concepts 

• 1 - HCM User’s Guide 

• 2 - Applications 

• 3 - Modal Characteristics 

• 4 -Traffic Flow and Capacity Concepts 

• 5 - Quality and Level-of-Service Concepts 

• 6 - HCM and Alternative Tools Analysis 

• 7 - Interpreting HCM and Alternative Tools 

• 8 - HCM Primer 

• 9 - Glossary and Symbols 



HCM Organization 

H C M O V E R V I E W 

MAJOR UPDATE 

Volume 3 – Interrupted Flow 

• 16 - Urban Street Facilities 

• 17 - Urban Streets Reliability and ATDM 

• 18 - Urban Street Segments 

• 19 - Signalized Intersections 

• 20 - Two-Way Stop-Control 

• 21 - All-Way Stop-Control 

• 22 - Roundabouts 

• 23 - Ramp Terminals and Alternative Intersections

• 24 - Off-Street Pedestrian and Bicycle Facilities 

14 

Volume 2 – Uninterrupted Flow 

• 10 - Freeway Facilities 

• 11 - Freeway Facilities Reliability Analysis 

• 12 - Basic Freeway and Multilane Highways 

• 13 - Freeway Weaving Segments 

• 14 - Freeway Merge and Diverge Segments 

• 15 - Two-Lane Highways 
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HCM Organization 

H C M O V E R V I E W 

Volume 4 – Applications 

• Available at http://hcmvolume4.org 

• Free to everyone 

• Contains: 

• Supplemental Chapters 

• Application Guides 

• Technical Reference Library: 

• Research reports 

• Published papers 

• Useful references 

http://hcmvolume4.org


Highway Capacity Software 

• Highway Capacity Software (HCS) is the 

faithful implementation of HCM methods. 

• Developed in 1980s and kept updated 

based on the updates to the HCM. 

• McTrans Center is actively involved in 

Highway Capacity and Quality of 

Service Committee. 

• Most users rely on HCS to fulfill 

requirements HCM applications. 

• Around 15,000 users worldwide. 

H C M O V E R V I E W 

16 



HCM/HCS Development 

H C M O V E R V I E W 

5th Edition 

Much Research, 

Some Engines 

7th Edition 

38 Chapters, first 

fully digital 

6th Edition 

Much Research 

with 37 Chapters 

4th Edition 

Completely 

Reorganized 

1950 1965 1985 1994 2000 2010 2016 20221997 

1st Edition 

Bureau of Public 

Roads 

2nd Edition 

Highway Capacity 

Committee 

Major updates 

to the 3rd Edition 

3rd Edition 

Transportation 

Research Board 

HCS 2022HCS 2010 

1987 1994 1997 2010 2016 20222000 

Release 1 

HCS 7Release 2 HCS 2000 

HCS-3 

HCM Releases: 

HCS Releases: 

17 

HCS 2025 

2025 
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H C M / H C S S C O P E O F AN ALY S I S 

Freeways 

• Can model full facility with queues 

• Can model active and hidden bottlenecks 

• Can model queue propagation and 

dissipation across multiple time periods 
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H C M / H C S S C O P E O F AN ALY S I S 

Freeways 

Managed Lanes (ML) 

• Common uses: HOV, HOT, Express lanes 

Continuous Access - Skip or 

Solid Stripe Buffer-Separated Barrier-Separated 

• 3 different separation types: 

• Access point analyses: 
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H C M / H C S S C O P E O F AN ALY S I S 

Freeways 

• Work Zone Analyses 

• Can model: 

• Shoulder / lane closures 

• Day vs night operation 

• Barrier type (hard vs soft) 

• WZ posted speed 
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H C M / H C S S C O P E O F AN ALY S I S 

Freeways 

• Travel Time Reliability 

• Year long distribution of travel time 

• Recurring congestion 

• Demand variation 

• Non-recurring congestion 

• Incidents 

• Weather 

• Work Zones 

• Special Events 
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H C M / H C S S C O P E O F AN ALY S I S 

Multilane Highways 

• Similar models to basic freeway segment 

• Access control less restrictive than 

freeways 

• Effects of different median types 

• More than 2 miles between traffic signals 
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H C M / H C S S C O P E O F AN ALY S I S 

Two-Lane Highways 

• New methodology in HCM 7 

• Facility segmentation: 

• Passing constrained 

• Passing zone 

• Passing lanes 

• Can model: 

• Speed reduction on curve segments 

• Super-2 (2+1) segments 
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H C M / H C S S C O P E O F AN ALY S I S 

Stop-Controlled Intersections 

• Can model: 

• TWSC - Two-Way-Stop-Controlled 

• AWSC - All-Way-Stop-Controlled 

• Can model T (or three-leg) intersections 
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H C M / H C S S C O P E O F AN ALY S I S 

Roundabouts 

• Single lane and multilane roundabouts 

• Urban street corridors with multiple roundabouts 
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H C M / H C S S C O P E O F AN ALY S I S 

Signalized Intersections 

• Can model: 

• Pre-timed, actuated and semi-actuated control 

• Single and multi-period (congested conditions) 

• Coordinated operation with multiple intersections 

• Integrated with Urban Street Segment for more accurate analyses 

(arrivals on green, flow profiles) 

• HCS can optimize signal timing (including safety and emissions) 
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H C M / H C S S C O P E O F AN ALY S I S 

Interchange Ramp Terminals 

• DDI – Diverging Diamond Interchange 

• Diamond Interchange 

• PARCLO 

• SPUI – Single Point Urban Interchange 
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H C M / H C S S C O P E O F AN ALY S I S 

Alternative Intersections 

• Can model 

• RCUT – Restricted Crossing U-Turn (Superstreet / J-Turn) 

• Yield & Signal 

• MUT – Median U-Turn (Michigan Left) 

• DLT – Displaced Left Turn (Continuous Flow Intersection) 

• Partial and Full 
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H C M O V E R V I E W 

New Research – Updates to HCM 7th Edition 

Research Project Project Title HCM Chapter(s) Updated 

NCHRP 17-87 
Enhancing Pedestrian Volume Estimation and Developing HCM 

Pedestrian Methodologies for Safe and Sustainable Communities 

Updated Chapters 

18, 19, 20, 30, 31 & 32 

FHWA Pooled Fund 

TPF-5(371) 

Capacity Adjustment Factors for Connected and 

Automated Vehicles (CAV) in the Highway Capacity Manual 

Updated Chapter 

26, 31 & 33 

NCHRP 17-65 
Improved Analysis of Two-Lane Highway Capacity and 

Operational Performance 
New Chapter 15 

FHWA 

(FHWA-HOP-16-088) 

Active Transportation and Demand Management (ATDM) 

Analytical Methods for Urban Streets 

Updated Chapters 

17 & 37 

NCHRP 15-57 
Highway Capacity Manual Methodologies for Corridors 

Involving Freeways and Surface Streets 
New Chapter 38 

Various errata changes and interpretations 

Over 350 pages of new/updated material 



Capacity Impact for Connected 

and Automated Vehicles 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Updates in HCM 7th Edition 

Chapter 26 

Freeway Facility Supplemental 

Chapter 31 

Signalized Intersections Supplemental 

Chapter 33 

Roundabouts Supplemental 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Capacity Adjustment for CAVs 

Designed for planning level analyses 

State Transportation Improvement Programs (STIP) 

Capacity Adjustment Factors (CAFs) for CAVs 

Given a market penetration rate of CAVs, what percent increase in capacity can 

be expected? 

Service Volume Tables for CAVs 

Given a market penetration rate of CAVs, what hourly and/or daily service 

volumes are achievable for planning applications? 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

CAV Capacity Adjustment - Freeways 

Capacity adjustments – Basic Segments 
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CAV Market Penetration (%) 
Base cap: 2400 pc/h/ln Base cap: 2100 pc/h/ln 

Base cap: 1800 pc/h/ln 

Capacity Adjustment Factor (CAFCAV) with a multiplicative effect 

Main user input: % Market Penetration (0 to 100%) 

• What percentage of the traffic stream is comprised of CAVs? 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example - I-10 WB @ Los Angeles, CA 

What are the expected traffic conditions in 2050? 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example - Freeways 

What are the expected traffic conditions on California roads by 2050? 

Source: Litman, 2017 Source: CSF2TDM 

35% increase in traffic demand 50% CAV market penetration rate 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example 

I-10 WB @ Los Angeles, CA 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 D D C C C B B B C C D C C C C 

7:15 - 7:30 D C D C C C C C D D D D D C D 

7:30 - 7:45 C C C C C C B B C C D D C C D 

7:45 - 8:00 C C C C C B B B B C C C B C C 

8:00 - 8:15 C C C C C B B B B C C C B C C 

LOS – AM Peak (7 AM – 8:15 PM) 

2022 BASE CONDITIONS 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example 

What is the expected LOS in 2050? 

LOS – AM Peak (7AM – 8:15 PM) – no CAV considerations 

2050 – No CAVs 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 E E D E D C C D D D E E D D E 

7:15 - 7:30 E E E E F F F F F F F F F F F 

7:30 - 7:45 F D D F F F F F F E E E D F E 

7:45 - 8:00 D D D E D D C F F D E E D D E 

8:00 - 8:15 E D D D D D C D D D E E D D E 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example 

What is the expected LOS in 2050? 

LOS – AM Peak (7 AM – 8:15 PM) – 50% CAVs 

2050 – 50% CAVs 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 E E D E D C C D D D E E D D D 

7:15 - 7:30 E E E E D D D E E E E E E E E 

7:30 - 7:45 D D D E D C C D D E E E D D E 

7:45 - 8:00 D D D D C C C C C C D D C D D 

8:00 - 8:15 D D D D D C C B C C D D C D D 
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C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example 

Scenario Comparison 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 D D C C C B B B C C D C C C C 

7:15 - 7:30 D C D C C C C C D D D D D C D 

7:30 - 7:45 C C C C C C B B C C D D C C D 

7:45 - 8:00 C C C C C B B B B C C C B C C 

8:00 - 8:15 C C C C C B B B B C C C B C C 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 E E D E D C C D D D E E D D E 

7:15 - 7:30 E E E E F F F F F F F F F F F 

7:30 - 7:45 F D D F F F F F F E E E D F E 

7:45 - 8:00 D D D E D D C F F D E E D D E 

8:00 - 8:15 E D D D D D C D D D E E D D E 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7:00 - 7:15 E E D E D C C D D D E E D D D 

7:15 - 7:30 E E E E D D D E E E E E E E E 

7:30 - 7:45 D D D E D C C D D E E E D D E 

7:45 - 8:00 D D D D C C C C C C D D C D D 

8:00 - 8:15 D D D D D C C B C C D D C D D 

2022 Base 

Conditions 

2050 

No CAVs 

2050 

50% CAVs 



Copyright © McTrans Center 40 

C O N N E C T E D & A U T O M AT E D V E H I C L E S 

Case Example 

Assuming a Market Penetration Rate of 50% at 2050: 
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New Two-Lane Highways 

Method 
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T W O - L AN E H I G H WAY S 

Updates in HCM 7th Edition 

Chapter 15 

Two-Lane Highways 

• Completely revised methodology 
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T W O - L AN E H I G H WAY S 

Revised Chapter 15: Two-Lane Highways 

HCM 6th Edition Methodology HCM 7th Edition Methodology 

Segmentation • None - % of passing zones and length of 

passing lanes are provided 

• Segment types: Passing zones, passing constrained and 

passing lanes 

• Subsegments based on horizontal alignment 

Classification • Class I, Class II, Class III • N/A 

Two-Lane Highway Facility 

Passing Zone Passing Lanes 
Passing 

Constrained 
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T W O - L AN E H I G H WAY S 

Revised Chapter 15: Two-Lane Highways 

HCM 6th Edition Methodology HCM 7th Edition Methodology 

Performance 

Measures 

• Average Travel Speed 

• Percent Time Spent Following 

• Percent of Free-Flow Speed 

• Average Speed 

• Percent Followers 

• Follower Density (Service Measure) 

Capacity • 1,700 pc/h • 1,700 veh/h for passing zones and passing constrained 

• Variable for passing lanes 

HCM 6th Edition – LOS criteria HCM 7th Edition – LOS criteria 



• Smaller portions of a segment, defined by horizontal alignment 

• Subsegment types: tangent and horizontal curve 

• Applied to calculate segment speed 

Subsegments 

T W O - L AN E H I G H WAY S 

HCM Exhibit 15B-2 45
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T W O - L AN E H I G H WAY S 

Case Example – Two-Lane Highways 

Evaluate LOS of a Two-Lane Highway Facility – Eastbound Direction 

FL-40, a two-lane highway in Ocala/FL 

Seg. 1 (PZ) Seg. 2 (PC) Seg. 3 (PC) 
Seg. 4 (PL) Seg. 5 (PC) 

PZ: Passing zone; PC: Passing constrained; PL: Passing lane; 
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T W O - L AN E H I G H WAY S 

Case Example – Two-Lane Highways 

Input Data 

Highway schematic (Eastbound direction): 

• Posted speed limit = 55 mi/h 

• Level terrain (0% grade) 

• 8% heavy vehicles 

• PHF: 0.95 

Segment # Directional Volume (veh/h) Opposing Volume (veh/h) 

1 470 380 

2 500 -

3 500 -

4 500 -

5 500 -

Seg. 1 (PZ) Seg. 2 (PC) Seg. 3 (PC) Seg. 4 (PL) Seg. 5 (PC) 

1045 ft 7150 ft 4500 ft 4615 ft 950 ft 

PZ: Passing zone; PC: Passing constrained; PL: Passing lane; 
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T W O - L AN E H I G H WAY S 

Case Example – Two-Lane Highways 

Seg. 1 (PZ) Seg. 2 (PC) Seg. 3 (PC) Seg. 4 (PL) Seg. 5 (PC)

1045 ft 7150 ft 4500 ft 4615 ft 950 ft

Segment Speed (mi/h) Follower Density (foll./mi) LOS 

1 60.1 4.4 C 

2 59.7 4.8 C 

3 59.7 4.8 C 

4 59.7 1.4 A 

5 61.3 3.8 B 

Facility 59.8 3.9 B 
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T W O - L AN E H I G H WAY S 

Case Example – Two-Lane Highways 

Seg. 1 (PZ) Seg. 2 (PC) Seg. 3 (PC) Seg. 4 (PL) Seg. 5 (PC) 

1045 ft 7150 ft 4500 ft 4615 ft 950 ft 

• Single segment (3.5 mi)1 

• 69% no-passing zones 2 

• 0.9 mi passing lane, located 2.4 mi 

upstream the segment start 3 

Level of Service D (based on ATS and PTSF) 

How would this facility be modeled with HCM 6 methods? 

(1) 

(2) 
(3) 



Enhanced Pedestrian Volume 

Estimation and Evaluation 

Method 
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N E W P E D E S T R I AN M E T H O D S 

Updates in HCM 7th Edition 

Chapter 18 

Urban Streets Segments 

Chapter 19 

Signalized Intersections 

Chapter 20 

Two-Way Stop-Controlled Intersections 
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N E W P E D E S T R I AN M E T H O D S 

What’s New: Uncontrolled Crossings (TWSC & Midblock) 

TWSC – New Level of Service Criteria 

HCM 6th Edition – LOS criteria 

HCM 7th Edition – LOS criteria 
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N E W P E D E S T R I AN M E T H O D S 

What’s New: Uncontrolled Crossings (TWSC & Midblock) 

HCS Implementation – crossing treatments 
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N E W P E D E S T R I AN M E T H O D S 

What’s New: Uncontrolled Crossings (TWSC & Midblock) 
Effects of crossing treatments on motorist yield rates 

HCM Exhibit 20-28 

Crossing Treatment Average Yield Rate (%) 

No treatment (unmarked) 24 

Crosswalk markings only (any type) 33 

Crosswalk markings, plus: 

Pedestal-mounted flashing beacon 26 

Overhead sign 35 

Overhead flashing beacon (push-button activation) 51 

Overhead flashing beacon (passive activation) 73 

In-roadway warning lights 58 

Median refuge island 60 

Pedestrian crossing flags 74 

In-street pedestrian crossing signs 76 

Rectangular rapid-flashing beacon (RFFB) 82 

School crossing guard 86 

School crossing guard + RFFB 92 

Pedestrian hybrid beacon (HAWK) 91 

Mid-block crossing signals, half signals 98 
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N E W P E D E S T R I AN M E T H O D S 

Case Example - TWSC 

Pedestrian LOS for a TWSC intersection with different crossing treatments 

Base scenario: 

• No crosswalk 

• Pedestrian demand: 50 ped/h on every approach 

• Total crossing distance: 46 ft 

• Average walking speed: 3.5 ft/s 

• Motorist yield rate: 10% 

80 
550 
100 

100 
550 
30 

355060 

23 2610 

4
6
 f

t 

How different crossing treatments affect pedestrians crossing the EB approach? ? 
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N E W P E D E S T R I AN M E T H O D S 

Case Example - TWSC 

Pedestrian LOS for a TWSC intersection with different crossing treatments 

EB WB 

Average delay (s) 497.5 442.1 

Probability of non-delayed crossing 0.6% 0.8% 

Average proportion of dissatisfied pedestrians 82% 81.6% 

LOS F F 

Base scenario – no treatment 
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N E W P E D E S T R I AN M E T H O D S 

Case Example - TWSC 

Pedestrian LOS for a TWSC intersection with different crossing treatments 

4
6
 f

t 

Option A 

Pedestrian crosswalks 

2
0
 f

t 
2
0
 f

t 

Option B 

Crosswalk + median refuge 

2
0
 f

t 
2
0
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t 

Option C 

Crosswalk + median refuge + RRFB 
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N E W P E D E S T R I AN M E T H O D S 

Case Example - TWSC 

Average delay (s) 53.6 

Probability of non-delayed crossing 4.7% 

Avg. proportion of dissatisfied pedestrians 61.4% 

LOS F 

Average delay (s) 14.9 

Probability of non-delayed crossing 37.8% 

Avg. proportion of dissatisfied pedestrians 18.7% 

LOS C 

Average delay (s) 4.2 

Probability of non-delayed crossing 68.6% 

Avg. proportion of dissatisfied pedestrians 2.1% 

LOS A 

Pedestrian LOS for a TWSC intersection with different crossing treatments 



New Network Method 
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N E T W O R K M E T H O D 

Updates in HCM 7th Edition 

Chapter 38 

Network Analysis 
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N E T W O R K M E T H O D 

NCHRP 15-57: New HCM Chapter 38 on Network Analysis 

• Evaluate spillback between arterials and freeways 

• Estimate travel time across facilities 

• Conduct lane-by-lane analysis for freeways 
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N E T W O R K AN ALY S I S 

Case Example – I-75 SB & SR-826 - Miami ,FL 



N E T W O R K AN ALY S I S 

Case Example – I-75 SB & SR-
826 - Miami ,FL 
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75

826

N

Diverge at upstream freeway facility
(I-75 SB)

Merge at
downstream
freeway facility
(SR-826 SB)

• System interchange – SR-826 and I-75 

• Heavy congestion on SR-826 SB during 

peak hours 

• Queues back up from SR826 to I-75 

Source: Florida DOT 
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N E T W O R K AN ALY S I S 

Case Example – I-75 SB & SR-826 - Miami ,FL 

75

826

N

Diverge at upstream freeway facility
(I-75 SB)

Merge at
downstream
freeway facility
(SR-826 SB)

Step 1 – Model two freeway facilities separately: 

I-75 SB SR-826 SB 

Off-ramp to SR-826 
On-ramp from I-75 
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N E T W O R K AN ALY S I S 

Case Example – I-75 SB & SR-826 - Miami ,FL 

75

826

N

Diverge at upstream freeway facility
(I-75 SB)

Merge at
downstream
freeway facility
(SR-826 SB)

Step 2 – Connect facilities through HCS Network module: 



N E T W O R K AN ALY S I S 

Case Example – I-75 SB & SR-
826 - Miami ,FL 
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75

826

N

Diverge at upstream freeway facility
(I-75 SB)

Merge at
downstream
freeway facility
(SR-826 SB)

Spillback analysis report: 

• Ramp queue is compared to ramp storage 

length 

• Queue storage ratio = 1.33 → queue 

spillback occurs 

• Queue spillback expected to exceed 908 ft 

upstream of off-ramp gore 



Research Beyond HCM 7 
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B E Y O N D H C M 7 

New Research – Beyond HCM 7th Edition 

Research Project Project Title 

NCHRP 07-26 
Update of Highway Capacity Manual: Merge, Diverge, and Weaving 

Methodologies 

NCHRP 15-66 
Operational Performance and Safety Effects of Arterial Weaving 

Sections 

NCHRP 03-136 
Evaluating the Performance of Right-Turn-On-Red Operation at 

Signalized Intersections (with single and dual right-turn lanes) 



69 

HCM 7.1 – New Freeway Methods 

B E Y O N D H C M 7 

• New methods for Freeway Merge, Diverge 

and Weaving segments (single segment 

only). 

• Revised HCM Chapters 13 (Weaving 

Segments) and 14 (Merge/Diverge 

Segments) internally approved by the 

Highway Capacity and Quality of Service 

Committee at TRB 

• Methods already implemented in HCS 
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B E Y O N D H C M 7 

HCM 7.1 – New Freeway Methods 

• Better speed and capacity predictions than 

current HCM model 

• Simpler model (no look-up tables and 

multiple conditions) 

• Consistent with fundamental speed–flow 

relationships 

• Merge & diverge capacities lower than 

current HCM 

• Density at capacity reduced to 35 pc/mi/ln 

New HCM Weaving Methods New HCM Merge/Diverge Methods 

• Better speed and capacity predictions for 

complex weaves than current HCM model 

• No maximum weaving segment length 

• Simpler model 

• Consistent with fundamental speed–flow 

relationships 

• Density at capacity reduced to 35 pc/mi/ln 
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HCM 7.1 – New Freeway Methods 

Review of Capacity Estimates – Merge Segments 

Source: NCHRP Research Report 1038 



Copyright © McTrans Center 72 

B E Y O N D H C M 7 

HCM 7.1 – New Freeway Methods 

Review of Density at Capacity - Weaving 

Source: NCHRP Research Report 1038 
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HCM 7.1 – New Freeway Methods 

HCS Implementation 

Already implemented in HCS2025 (single segment analysis only): 



Copyright © McTrans Center 74 

B E Y O N D H C M 7 

HCM 7.1 – New Freeway Methods 

Weaving Merge/Diverge 

LOS Density (pc/mi/ln) 

A 0–11 
B >11–18 
C >18–25 
D >25–30 
E >30–35 
F >35, or demand exceeds capacity 

1 

LOS Density (pc/mi/ln) 

A 0–11 
B >11–18 
C >18–25 
D >25–30 
E >30–35 
F >35, or demand exceeds capacity 

1 

LOS Criteria - HCM 7 

Proposed LOS Criteria - HCM 7.1 

LOS Criteria - HCM 7 

Proposed LOS Criteria - HCM 7.1 
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Arterial Weaving 

• Objective: evaluating the operational performance of weaving sections on 

arterials 

• Methodology based on the existing HCM’s Urban Street Segment analysis 

Source: NCHRP Research Report 1094 
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Right-Turn on Red 

• Objectives: 

• Provide guidance on RTOR volume estimation 

• Provide better estimation of the delay due to 

RTOR 

• Current HCM limitations: 

• RTOR demand is simply subtracted from right-

turn demand at signals 

• No guidance to estimate RTOR volumes 

• No methods to estimate delays for RTOR 
Source: FHWA 



HCS – What is New 



HCS Legacy 

H C S – W H AT I S N E W 

HCS 2025 provides free access to Legacy HCS versions, including: 

HCS+ (HCM 2000): 
Arterials, Interchanges, and Signals 

HCS7 (HCM 6th Edition): 
Streets, AWSC, TWSC, Roundabouts, Freeways, 

Service Volumes, Multilane and Two-Lane Highways 

HCS 2010 (HCM 2010): 
Streets 

Ideal for: 

• Revisiting older projects 
• Special cases requiring older methods 
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Segmentation Database 

H C S – W H AT I S N E W 

Freeway systems pre-coded in HCS, including geometry and typical volumes 

Required user inputs: start/end mile markers, start/end time 
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Map-Based Segmentation 

New feature to HCS Freeways and Highways, enabling users to effortlessly design their facilities 

using an intuitive map interface. 

H C S – W H AT I S N E W 
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• Implements the Signal Warrants 

Analysis process from MUTCD 

Chapter 4C 

• Included as a module of HCS 

(Highway Capacity Software) 

• Latest release includes MUTCD 11th 

Edition (2023) updates 

• Support for a data-driven decision 

making on installing a traffic signal 

HCS Signal Warrants Tool 

S I G N AL WAR R AN T S T O O L 
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Highway Safety Software 

82



HSS (Highway Safety Software) 

H I G H WAY S AF E T Y S O F T WAR E 
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• Crash prediction tool, based on the Highway 

Safety Manual Part C 

• Previously a HCS module, now a standalone 

tool 

• Updated yearly 

• Incorporates HSM2 new predictive methods 
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Empirical Bayes Analysis 

Observed crash data is weighted into calculations for a more accurate crash prediction: 
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New Pedestrian / Bike CPMs 

H I G H WAY S AF E T Y S O F T WAR E 

• Incorporated new methods from NCHRP 17-

84 to predict pedestrian and bicycle crashes 

• New models more sensitive to site-specific 

conditions (exposure and infrastructure): 

• Bike lane configurations 

• Shared-use paths 

• Crossing treatments 

• Signal phasing 

• Area population 

• Land use 
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Urban/Suburban Arterials Segments 

HSM 1 – Existing models HSM 2 – New models 

• Two-lane undivided (2U) 

• Three-lane with TWLTL (3T) 

• Four-lane undivided (4U) 

• Four-lane divided (4D) 

• Five-lane with TWLTL (5T) 

• Six-lane divided (6D) 

• Six-lane undivided (6U) 

• Seven-lane with TWLTL (7T) 

• Eight-lane divided (8D) 

• Two-lane One Way (2O) 

• Three-lane One Way (3O) 

• Four-lane One Way (4O) 

New urban arterials: NCHRP 17-58 Implemented in HSS 
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Intersections 

HSM 1 – Existing models HSM 2 – New models 

• 3-leg stop control (3ST) 

• 4-leg stop control (4ST) 

• 3-leg signal control (3SG) 

• 4-leg signal control (4SG) 

• Roundabouts (R) 

• 3-leg turning (3STT) 

• Intersections on high-speed arterials (> 50 mph) 

• Stop control (3ST-HS, 4ST-HS) 

• Signal (3SG-HS, 4SG-HS) 

• All-way stop control 

• 3-leg (3aST) 

• 4-leg (4aST) 

• 5-leg signal (5SG) New intersections: NCHRP 17-68 

Intersections for new urban segments: NCHRP 17-58 

Roundabouts: NCHRP 17-70 

Implemented in HSS 
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Urban Intersections 

New crash prediction models for existing urban intersections (signal and stop-control): 

• Two-way street intersecting a two-way street (2x2) 

• One-way street intersecting a two-way street (1x2) 

• One-way street intersecting a one-way street (1x1) 

• 6+lane major roads 

Implemented in HSS 
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Ramp Terminals CPMs 

HSM 1 – Existing models HSM 2 – New models 

• 3-leg terminals with diagonal ramp (D3en/D3ex) 

• 4-leg terminals with diagonal ramps (D4) 

• 4-leg terminals at four-quadrant Parclo A/B (A4/B4) 

• 3-leg terminals at two-quadrant Parclo A/B (A2/B2) 

All models in HSM1, plus: 

• Single-point interchanges (SP) 

• Tight diamond interchanges (TD) 

Implemented in HSS 



Copyright © McTrans Center 90 
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User-Defined CMFs 

Add external CMFs not included in HSM, adding flexibility to safety models: 

• CMF Clearing House (FHWA) 

• State-approved CMFs 



Highway Capacity Software Live Training 

• Training session schedule: two consecutive days, 7h each; 
• Instructional material sent to students in PDF format prior to class; 
• Time-limited versions of HCS2023 can be provided to attendees upon request; 
• Maximum attendance: 25 per training session; 
• 14 PDHs provided to all attendees. 



Highway Capacity Software Live Training 
• Overview – HCS and HCM Overview (1 hour): this section provides a high-level 

overview of the HCM and its applications and provides an introduction to the 
Highway Capacity Software and its modules. Additionally, with the publication of 
the HCM 7th Edition by the Transportation Research Board in 2022, this section will 
highlight the applications and capabilities of new methods and updates to existing 
methods. 

• Urban Streets (6 hours): hand-on training of HCS to analyze: Unsignalized 
Intersections (AWSC, TWSC, and Roundabouts); Signalized Intersections, Urban 
Streets, Interchanges, and Alternative Intersections; 

• Freeways and Highways (7 hours): hands-on training of HCS to analyze: Freeways 
Segments (basic, merge, diverge, and weaving), Freeway Facilities; Multilane 
Highways; Two-Lane Highways.  



Statewide Multimodal Access Management 
And Transportation Site Impact 

Webinar #2 

Statewide Non-Motorized Traffic 
Monitoring Program 

Wednesday, November 5, 2025 
2:00PM – 3:30PM 

Credits: 1 

W E B I N A R S E R I E S 2 0 2 5 - 2 0 2 6  

Webinar link: https://attendee.gotowebinar.com/register/1428610200795315035 

Source: Google 

https://attendee.gotowebinar.com/register/1428610200795315035




CONTACT INFO 
Gina.Bonyani@dot.state.fl.us M elbin. Jos eph@dot. s ta te. fl.us 

Gina.Bonyani@dot.state.fl.us Melbin.Joseph@dot.state.fl.us 

mailto:Gina.Bonyani@dot.state.fl.us
mailto:Karla.Matos@dot.state.fl.us
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