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FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013



FDOT 2013 Q/LOS ARTPLAN

http://www.fdot.gov/planning/systems/programs/sm/los/los_sw2M2.shtm

PLANNING
FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013





FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013



Roadway Inputs

 Roadway Class
 Class I: > 40 mph
 Class II: < 35 mph

 K Factor
 Urban – Rural Developed: 9.0
 Rural Undeveloped: 9.5

 % Heavy Vehicle
 Urbanized: 1.0
 2-lane to 6-lane: 2.0 – 3.0
 Rural Developed: 3.0

FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013



Intersection Inputs

 Cycle Length
 Through g/G
 Left g/G
 Arrival Type
 On-Street Parking
 Parking Activity

 Number of Left/Right 
Turn Lanes 
 Percent Left/Right 

Turns
 Total Left Turn Storage

FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013















FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013

Bus Mode



FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013



FDOT: QUALITY/LEVEL OF SERVICE HANDBOOK 2013



Transit Capacity and Quality of Service Manual 
(TCQSM)

PLANNING & DESIGN
TRANSIT LEVEL OF SERVICE

http://www.trb.org/Main/Blurbs/169437.aspx

http://www.trb.org/Main/Blurbs/169437.aspx


TRANSIT LEVEL OF SERVICE

Different Stakeholder Viewpoints

Quality of service 
focuses on the 
passenger point of 
view



TRANSIT LEVEL OF SERVICE

Typical Factors:

 Frequency, wait time, service span
 Reliability
 Service close to home, destination
 Crowding
 Fares, driver friendliness, safety/security



TRANSIT LEVEL OF SERVICE

Multimodal Transit LOS Calculation

Inputs 1 2 3 4
TRANSIT OPERATIONS INFORMATION
Number of local buses on street segment per hour (bus/h) 1 4 4 4
Number of express buses stopping in segment per hour (bus/h) 0 0 0 0

tex Average excess wait time (min) 0.0 2.8 2.8 2.8
Lf Average passenger load factor (p/seat) 0.8 1.1 1.1 1.1
S Average transit travel speed (mi/h) 12.0 6.9 6.9 7.4
lpt Average passenger trip length (mi) 3.7 3.7 3.7 3.7

Is the segment in the CBD of a metro area of 5 million or more? No No No No
TRANSIT AMENITY DATA

psh Percent stops in segment with a shelter 0% 0% 0% 0%
pbe Percent stops in segment with a bench 0% 0% 0% 0%

PEDESTRIAN ENVIRONMENT DATA
WA Sidewalk width (ft) (Enter 0 if no sidewalk) 5.0 8.0 10.0 8.0
Wbuf Buffer width from sidewalk to street (ft) 0.0 0.0 0.0 0.0

Does a continuous barrier exist between the street and sidewalk? No No No No
Is the street divided? No No No Yes
Are parking spaces striped? No No No Yes

ppk Proportion of on-street parking occupied 50% 80% 0% 100%
Wbl Bicycle lane width (ft) 0.0 0.0 6.0 6.0
Wos Shoulder/parking lane width (ft) 8.0 8.0 0.0 8.0
Wol Outside travel lane (closest to sidewalk) width (ft) 12.0 12.0 12.0 12.0
vm Outside lane demand flow rate at midsegment (veh/h) 400 400 400 800
SR Average vehicle running speed, including intersection delay (mi/h) 20.0 15.0 15.0 17.0



TRANSIT LEVEL OF SERVICE
Multimodal Transit LOS Calculation

Calculations
f Transit frequency (bus/h) 1 4 4 4
fh Headway factor 0.95 2.80 2.80 2.80
fpl Passenger load weighting factor 1.00 1.41 1.41 1.41
Tat Perceived amenity time rate (min/mi) 0.0 0.0 0.0 0.0
Tex Excess wait time rate due to late arrivals (min/mi) 0.0 0.8 0.8 0.8
Tptt Perceived travel time rate (min/mi) 5.0 13.8 13.8 13.0
Tbtt Base travel time rate (min/mi) 4.0 4.0 4.0 4.0
ftt Perceived travel time factor 0.91 0.64 0.64 0.65
sw-r Transit wait-ride score 0.87 1.79 1.79 1.82
fs Motorized vehicle speed adjustment factor 0.16 0.09 0.09 0.12
fv Motorized vehicle volume adjustment factor 0.91 0.91 0.91 1.82
WaA Adjusted available sidewalk width (ft) 5.0 8.0 10.0 8.0
fsw Sidewalk width coefficient 4.50 3.60 3.00 3.60
fb Buffer area coefficient 1.00 1.00 1.00 1.00
Wt Total width of outside lane, bike lane, and parking lane/shoulder (ft) 12.0 12.0 18.0 18.0
Wv Effective total width as a function of traffic volume (ft) 12.0 12.0 18.0 18.0
W1 Effective width of combined bike lane and shoulder (ft) 10.0 10.0 6.0 14.0
fw Cross-section adjustment factor -5.11 -5.47 -4.83 -5.70
Ip Pedestrian environment score 2.00 1.58 2.22 2.28

Pedestrian LOS B A B B
It Transit LOS score 4.99 3.56 3.65 3.61

Output
Transit LOS E D D D



TRANSIT LEVEL OF SERVICE

Transit LOS Score = Wait-Ride Score + Ped LOS Score 
(adjusted to same scale as other modal LOS scores)

𝐼𝐼𝑡𝑡 = 6.0 − 1.50𝑠𝑠𝑤𝑤−𝑟𝑟 + 0.15𝐼𝐼𝑝𝑝

LOS LOS Score 
A ≤2.00 
B >2.00–2.75 
C >2.75–3.50  
D >3.50–4.25 
E >4.25–5.00 
F >5.00 

 



HCM 2010/HCS7 . . . Very detailed

PLANNING & DESIGN
HCM 2010/HCS7 MMLOS



Mineta Transportation Institute of SJSU (MTI)
Low-Stress Bicycling and Network Connectivity, 2012

PLANNING & DESIGN
BICYCLE LEVELS OF TRAFFIC STRESS
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HCM 2010/HCS7 MMLOS



HCS7
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HCM 2010/HCS7 MMLOS
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HCS7

PLANNING & DESIGN
HCM 2010/HCS7 MMLOS



HCS7 - Output

PLANNING & DESIGN
HCM 2010/HCS7 MMLOS



Learning outcomes
References 
 Highway Capacity Manual 2010

https://www.mytrb.org/Store/Product.aspx?ID=1119

 Transit Capacity and Quality of Service Manual (TCQSM), 3rd Ed. 2013  
http://www.trb.org/Main/Blurbs/169437.aspx

Tools
 FDOT QLOS – Planning (all modes) 

http://www.fdot.gov/planning/systems/programs/sm/los/

 HCM – Planning & Design
 HCS7 (Ped, Bike, Auto) http://mctrans.ce.ufl.edu/mct/index.php/hcs/
 Spreadsheet (Ped, Bike)

 TCQSM – Planning & Design (Transit)

MULTIMODAL LEVEL OF SERVICE

https://www.mytrb.org/Store/Product.aspx?ID=1119
http://www.trb.org/Main/Blurbs/169437.aspx
http://www.fdot.gov/planning/systems/programs/sm/los/
http://mctrans.ce.ufl.edu/mct/index.php/hcs/


QUESTIONS?

MULTIMODAL LEVEL OF SERVICE



EXERCISE

MULTIMODAL LEVEL OF SERVICE - EXERCISE



MULTIMODAL LEVEL OF SERVICE - EXERCISE

• Auto LOS
• Results from traffic operations software

• Pedestrian and Bicycle LOS
• Spreadsheet (provided), ARTPLAN, HCS7

• Transit LOS
• TCQSM



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Pedestrian and Bicycle LOS
• Basic information
• Inputs
• Results
• Calculations



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Basic Information

1 6th Ave S 8th St S 12th St S North

Directional Segments

ID Facility From To Direction



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Inputs

• Wol - Width of outside through lane (ft)

• Wos - Width of paved outside shoulder (ft)

• Wbl - Width of bicycle lane (ft)

• Wpk - Width of striped parking lane (ft) 

• Ppk - Proportion of on-street parking occupied (%)

• Wbuf - Buffer width (ft) [distance between roadway and available sidewalk, 
0 if sidewalk does not exist] 

• WA - Available Sidewalk Width (ft) [0 if sidewalk does not exist]

• Curb - Curb present? (Y/N)



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Inputs
• Barrier - Continuous barrier at least 3 feet high separating walkway from 

motor vehicle traffic? A discontinuous barrier (e.g. trees, bollards, etc.) can 
be considered a continuous barrier if they are at least 3 feet high and are 
spaced 20 feet on center or less.(Y/N)

• Typical Section - Street divided? (Y/N)

• Vm - Directional volume of motorized vehicles in the subject direction of 
travel (vph)

• Nth - Number of through lanes in the subject direction of travel (ln)

• SR - Running speed of motorized vehicle traffic (mph)

• PHV - Percent heavy vehicles in motorized vehicle volume (%)

• PC - FHWA’s five point pavement surface condition rating (1-5)



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Inputs
• Pavement Condition



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Inputs

Get Started . . .
. . . Open the spreadsheet and enter data based on 

previous exercise, assumptions, or use one of the 
following typical sections. 



MULTIMODAL LEVEL OF SERVICE - EXERCISE



MULTIMODAL LEVEL OF SERVICE - EXERCISE



MULTIMODAL LEVEL OF SERVICE - EXERCISE

Outputs 
shown from previous spreadsheet inputs

• Report Out by Team

1.70 A 2.76 C

PLOS Score PLOS BLOS Score BLOS

Results



QUESTIONS?

MULTIMODAL LEVEL OF SERVICE
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