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Presentation Purposes 

 Introduction to capacity/LOS analyses 

 Introduction 

 Auto/truck 

 Multimodal (Bike/Ped/Transit) 

 Introduction to preliminary engineering 

software 

 ARTPLAN (Arterial Planning) 

 FREEPLAN (Freeway Planning) 
 HIGHPLAN (Highway Planning) 

 Discussion on applications within 

project development 
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Five Important Definitions 

 Capacity – the maximum number of vehicles or persons that 

can pass a point on a roadway in an hour under prevailing 

roadway, traffic and control conditions 

 Quality of Service - a user based assessment of how well a 

service or facility is operating 

 Level of Service – a quantitative stratification of the “quality 

of service” of a service or facility into six letter grade levels 

with “A” describing the highest quality and “F” describing the 

lowest quality 

 Highway - roadway with all transportation facilities (e.g., 

lanes, bus pull-outs, paved shoulders, sidewalks, signals) 

within the right of way 

 Multimodal - more than one highway mode (auto, bicycle, 

bus, pedestrian, truck) 
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 Levels of Analysis 
 Generalized Planning  

 “In the ball park” LOS estimate 

 Extensive use of defaults 

 Generalized Tables 

      Preliminary Engineering (conceptual 
planning, preliminary design, project development) 

 Location and design concept 

 Alternatives analysis 

 Software (ARTPLAN, FREEPLAN, HIGHPLAN) 

 Simple Operational  
 Final design 

 Signal timing 

 Software (e.g., HCS, HICAP, SOAP) 

 Complex Operational  

 Simulation 

 Software (e.g., CORSIM) 
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Capacity/LOS Analyses and Evaluation Tools 

TRANSYT/Synchro 

CORSIM 

(Macroscopic 

  Extensions)  

(Microsimulation) 

Generalized  

Tables 

ARTPLAN/ 

FREEPLAN/ 

HIGHPLAN 

HCM/ TCQSM/  

BLOS/ PLOS 

(Generalized  

Planning) 

(Preliminary 

Engineering) 

Operational  

Analysis) 

(Simple 

Effort/Complexity 
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Input Variables Affecting 
Automobile LOS and Capacity 

Roadway variables 

Traffic variables 

Control variables 



Quality/ 

Level of 

Service 

Quality/ 

Level of 

Service 

7 

Factors Affecting Level of Service 
and Capacity 

Roadway characteristics 

•     Laneage 

•     Posted speed 

•     Turn lanes 

Traffic characteristics 

Control characteristics 

58 
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Factors Affecting Level of Service 
and Capacity 

Roadway characteristics 

Traffic characteristics 

•   Daily/Hourly/Sub-hourly aspects 

•   Directional aspects 

•   Vehicle types 

Control characteristics 

46 
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Factors Affecting Level of Service 
and Capacity 

Roadway characteristics 

Traffic characteristics 

Control characteristics 

•   Signalized intersections 

•   Cycle length 

•   Progression 

65 
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Control Characteristics 



Automobile 

Control Delay 

 

Volume & Lanes 

HCM LOS  

Criteria 

Major  

Inputs 

Service  

Measure 

LOS  

Determination 

Average  

Travel Speed 

Simplified Arterial LOS  Flow Chart 

Control 

Characteristics 

 

Other Traffic & 

Roadway 

Characteristics 

Arterial Running  

Speed 

Arterial Running 

Time 
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Primary Highway Modes 
(to be included in a multimodal analysis) 

 Automobile 

 Bicycle 

 Bus 

 Pedestrian 

 Truck 
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Bicycle ?? 

Pedestrian ?? 

Bus ?? 

Truck 

Auto    

Best Source for LOS Analysis? 

HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2000 
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Transit Quality of Service 
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18 

Availability Measures:  
Transit Stops 
Headway LOS 

 

LOS 

A 

B 

C 

D 

E 

F 

Headway 

(min) 

<10 

10-14 

15-20 

21-30 

31-60 

>60 

Frequency 

(bus/h) 

Schedules not needed 

Riders consult schedule 

Maximum desirable wait time 

Unattractive to choice riders 

Service provided during hour 

Unattractive to all riders 

>6 

5-6 

3-4 

2 

1 

<1 
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 Availability! (bus frequency) 

 

 

 Pedestrian LOS (accessibility) 

 

 Hours of service 

Key Factors Affecting Transit 
Quality of Service along an 
Arterial (Route  Segment) 
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View of HCM 

Bus –  

 

Pedestrian – 

 

How crowded  

the sidewalk is  

(hindrance) 

 
 

Bicycle –  

 

 

 

 
 

HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2000 
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HCM Concept of Pedestrian  
Level of Service 
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What’s the pedestrian level of 
service along this arterial? 
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Pedestrian  
Level of Service 

Model 

 Initial concept developed in 

1997 based on Bicycle LOS 

Model 

 Early applications in Tampa 

and Phoenix 

 Model developed in 2000 from 

FDOT sponsored research in 

Pensacola 

Pedestrian 

A/B 

Level of 

Service 

E/F 

C/D 
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Factors Affecting Pedestrian 
Quality of Service 

 Presence of a sidewalk  
 

 Lateral separation of 
pedestrians and motorized 
vehicles 
 Includes presence of barriers and 

buffers, i.e.  parked cars, trees 

 

 Motorized vehicle 
 Volume 

 Speed 



Roadside Design & Performance Standards 

[Jay]\\dwg1\98-001\ppt files\pheonix\Maricopa3.ppt 
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Bicycle Quality of Service 



Quality/ 

Level of 

Service 

Quality/ 

Level of 

Service 

27 

View of HCM 

Bus –  

 
Pedestrian - 

 

Bicycle –  

 

 

 How crowded the  

 bicycle facility is  

 (hindrance) 

 

 
 

HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2000 
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The Bicycle LOS Model 

 Developed in 1996 

 Published in Transportation 

Research Record 1578 

 Applied in over 200,000 miles of U.S. 

highway networks 

 Adopted by numerous metro areas 

 Statewide applications 
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Factors Affecting Bicycling 
Quality of Service 

 Proximity of bicyclists to motorized 

vehicles 

 Motorized vehicle 

 Volume 

 Speed 

 Type 

 Pavement condition 

 On-street parking 



Wt = 10 ft   4.4  5% worse 

Wt = 11 ft   4.3  3% worse 

Wt = 12 ft - - (example street)- - 4.1  - - - - - - - - - no change 

Wt = 13 ft   4.0  3% improvement 

Wt = 14 ft   3.9  6% improvement 

Wt = 15 ft  (W l = 3 ft)  3.7 (3.2) 9%   (22%) improvement 

Wt = 16 ft  (W l = 4 ft)   3.6 (2.9) 13% (31%) improvement 

Wt = 17 ft  (Wl = 5 ft)   3.4 (2.5) 17% (41%) improvement 

Wt = 18 ft  (W l = 6 ft)   3.2 (2.0) 21% (52%) improvement 

Lane Width and Lane Striping 

BLOS  % Change 

Striped Lane 
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So, how do we proceed? 

 Auto 

 Bicycle 

 Pedestrian 

 Transit 

 Truck 

 

 All together? 
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"I think you should be more 

explicit here in Step Two." 
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Pedestrian 

Sidewalks 

FDOT LOS  

Criteria 

Pedestrian  

LOS Score 

Arterial Running Speed 

Automobile 

Control 

Characteristics 

Other Traffic & 

Roadway 

Characteristics 

Control Delay 

Volume & Lanes 

Arterial Running 

Time 

HCM LOS  

Criteria 

Major  

Inputs 

Service  

Measure 

LOS  

Determination 

Average  

Travel Speed 

Bicycle 

FDOT LOS  

Criteria 

Bicycle  

LOS Score 

Bike Lanes 

Bus 

Bus Frequency 

TCQSM LOS  

Criteria 

Adjusted Bus  

Frequency 

Simplified Multimodal Arterial Flow Chart 
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Multimodal LOS for Urban Streets 

 To develop and test enhanced 

methods for determining levels of 

service for automobile, transit, 

bicycle, and pedestrian modes on 

urban streets,  

 in particular with respect to the 

interaction among the modes.  
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HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2010 

2010 Highway Capacity Manual 
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PD & E Manual 
 Part 1, Chapter 4 – Project Development 

 4-2.2.7.4 Highway Capacity and LOS Analyses 

 Capacity and LOS must be based on 
LOSPLAN 

 Computation techniques found in FDOT’s 
Q/LOS Handbook 

 Supplemental techniques 
 Generalized Maximum Service Volume Tables 

 Highway Capacity Software (HCS+) 

 Other 

 Part 2, 6-2.4 – Multimodal Alternatives 

 Part 2, 14 – Bicycle and Pedestrian Facilities 

 Other 
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HCM/QLOS Handbook Compatibility 

Primarily 

Operational 

Planning/ 

Preliminary 

Engineering 

16 

FDOT 2002 

Quality/Level 

of Service 

Handbook 

HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2000 
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Capacity/Level of Service 
Analyses and Evaluation Tools 

TRANSYT/Synchro 

CORSIM 

(Macrosimulation)  

(Microsimulation) 

Generalized  

Tables 

ARTPLAN/ 

FREEPLAN/ 

HIGHPLAN 

HCM/ TCQSM/  

BLOS/ PLOS 

(Generalized  

Planning) 

(Preliminary 

Engineering) 

Operational  

Analysis) 

(Simple 

Effort/Complexity 

P
o
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n
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a
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c
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Level of Service Planning/Preliminary Engineering Tools 

LOSPLAN 

Preliminary 

Engineering 

Models 

Generalized 

Planning 

Tools 

Generalized 

LOS 

Tables 

FDOT 2002 

Quality/Level 

of Service 

Handbook 
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Florida’s 
Generalized 

Service 
Volume  
Tables 
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LOSPLAN 

FDOT’s Updated Software for 
Preliminary Engineering 

LOSPLAN 

Primary Developers 

Elena Prassas (Polytechnic University) – HCM Signalized Intersection Subcommittee Chair 

Scott Washburn (University of Florida) – HCM Freeway Subcommittee Chair 
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FHWA Approval of LOSPLAN 
(FHWA, Division Office, 3/11/02) 

 “LOSPLAN and its elements ARTPLAN and 
FREEPLAN is based on the procedures of 
the HCM2000 for motorized vehicles and 
includes the best level of service 
methodology for bicycle, pedestrian and 
transit modes.” 

 “Based on this information the use of 
FREEPLAN and ARTPLAN are 
acceptable for planning and 
preliminary engineering 
applications.” 
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Preliminary Engineering Software Analysis Tools 

LOSPLAN 

ART-TAB
HIGHPLAN 

ART-TAB
ARTPLAN 

ART-TAB
FREEPLAN 

Arterial facilities 

Arterial segments 

Intersections 

Freeway facilities 

Basic segments 

Interchanges 

Two-Lane facilities 

Multilane facilities 

Segments 
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Freeway Level of Service Analysis 
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Freeway Level of Service Analysis 
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FREEPLAN Major Features 

 HCM based 

 Developed for planning and preliminary engineering 

applications 

 Calculates LOS for design concept and scope 

 Determines maximum service volumes 

 Identifies “hot spots” 

 Directly applicable to Florida 

 Matches well with Florida freeway capacities 

 Warnings if values are out of line 

 Freeway operational features (new) 

 Auxiliary lanes 

 Extensions of ramp acceleration and deceleration lanes 

 Ramp metering 

 Ramp terminal capacity check 
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FREEPLAN General Input Data Screen 
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FREEPLAN Special Features 
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FREEPLAN Segment Input Data Screen 
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FREEPLAN LOS Calculation Screen 
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FREEPLAN Service Volume Screen 
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ARTPLAN Opening Screen 
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ARTPLAN Project Properties Screen 
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ARTPLAN Facility Data Screen 
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ARTPLAN Intersection Data Screen 
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ARTPLAN Segment Data Screen 
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ARTPLAN LOS Results Screen 



Quality/ 

Level of 

Service 

Quality/ 

Level of 

Service 

59 

Multimodal Perspective 

 Besides auto LOS the ARTPLAN 

software includes LOS analyses for 

 Bicycle 

 Pedestrian  

 Scheduled fixed route bus transit 
FDOT 2002 

Quality/Level 

of Service 

Handbook 
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ARTPLAN Multimodal LOS Results Screen 
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ARTPLAN Service Volume Screen 
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HIGHPLAN Opening Screen 
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HCM/LOSPLAN Compatibility 

Primarily 

Operational 
Preliminary 

Engineering 

16 

HIGHWAY 
CAPACITY  
MANUAL 

TRB HCM2000 

LOSPLAN 
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Applications in Project Development 

 Use of LOSPLAN in project 

development 

 Location and design concept 

 Lane calls 

 Other 

 Alternatives analysis 

 Capacity/LOS analyses 

 Bicycle & Pedestrian LOS analyses 

 Average travel speeds for 

environmental studies 

 Other 
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Where do we go from here? 
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Future activities 

 LOS training 

 Basic LOS District training (8/07-9/07) 

 Through District LOS Coordinators 

 Additional future courses 

 Desire for project development LOS 

training? 

 Future coordination 
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FDOT LOS Resources 

 FDOT LOS Website: 
 
 

 
 LOSPLAN software 

 ARTPLAN 
 FREEPLAN 
 HIGHPLAN 

 Quality/Level of Service Handbook 
 LOS issue papers (addendum) 

 Training 
 Other 

 
 

www.dot.state.fl.us/planning/ 

systems/sm/los/default.htm 
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Presentation Purposes 

 Introduction to capacity/LOS analyses 

 Introduction 

 Auto/truck 

 Multimodal (Bike/Ped/Transit) 

 Introduction to preliminary engineering 

software 

 ARTPLAN (Arterial Planning) 

 FREEPLAN (Freeway Planning) 
 HIGHPLAN (Highway Planning) 

 Discussion on applications within 

project development 

 


