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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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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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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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Transportation Planning
Demand Modeling
Predicting Travel
Influencing Demand
Designing System

Traffic Design & Operations
Moving People & Goods
Operations
Safety
Efficiency
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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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Manual on Uniform Traffic Control Devices

Manual on Uniform
Traffic Conttol Dev1ces

5[ Pass
EXPRESS |

INNS  FREE Download:
R https://mutcd.fhwa.dot.gov/

11
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HIGHWAY CAPACITY MANUAL

6TH EDITION | A GUIDE FOR MULTIMODAL MOBILITY ANALYSIS

The Notioel Acadersies of
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A Policy on
Geometric Design of
Highways and Streets
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" Y TRAFFIC
'ENGINEERING
HANDBOOK

WILEY
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o (A

Trip Generation Manual

10th Edition ¢ Supplement

FEBRUARY 2020
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FY 2020-21 STANDARD PLANS
FOR ROAD CONSTRUCTION

Depe L Teey e
e of Dong

Staton )

& e Stee

iee 38 12390045

FREE Download:
https://www.fdot.gov/design/standardplans/
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TOPIC 625-000-002

FDOT)
—
L JANUARY2019 |

FREE Download:
https://www.fdot.gov/roadway/fdm/default.shtm

FLORIDA LTAP CENTER

18



TRAFFIC
ENGINEERING
MANUAL

FREE Download:
https://www.fdot.gov/traffic/TrafficServices/Studies/TEM/TEM.shtm
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FDOT\)

W ELUELGT

Intersection Control Evaluation

FREE Download:

https://www.fdot.gov/traffic/trafficservices/intersection-operations.shtm
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FDOT)

SPEED ZONING
For Highways, Roads and Streets In Florida

FREE Download:
https://www.fdot.gov/traffic/speedzone/Speed-Zone-Manual.shtm
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2016

MEVUEIRIY
|8niform
0raffic
NYtudies

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

y \l;,. "

Access Management : :‘
GUIDEBOOK i {10

NOVEMBER 2019

T Al !
SYSTEMS IMPLEMENTATION OFFICE

FREE Download:

https://www.fdot.gov/planning/systems/programs/sm/accman/default.shtm
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FDOT)

Quality/
Level of Service
Handbook

A -
AR Ao 2
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

FREE Download:

https://www.fdot.gov
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Project Traffic
FORECASTING

HANDBOOK

s

FREE Download

https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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References - FDOT PrOJect Trafflc Forecast

October 2019

Transportation FDOT\)
SITE IMPACT mm;m:}f;,;ji
HANDBOOK R

FREE Download

https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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AADT
DDHV
PHF
TMC
VPH
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Current Volumes
Operational Design
Usually Turning Movements

Projected Volumes
Planning Decisions
Usually Link Information
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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

FLORIDA LTAP CENTER
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Routes with Prevailing Recreational Traftic

(N

ge “«L]‘._\ [raffic as Percent of AADT

)

Avera

Monthly

Jan Feb Mo Apr May Jun Jul A\ug Sept Oct Nov Dec

\\\'l.lg,‘L‘ \\k'&']\k'.l_\
_——— Saturday
—————— ,\lltltl.l} and ||1i|l\|.1}\
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Routes with Preponderant Business Traftic

,: ] _‘(l
2 110
= 100
= 90
5 80
= 70
= lan Feb Mar Apr May lun Jul Aug Sept Oct Nov Dec
Month
AN Cragc \\‘L'k'kkl.i_\
—_——— = Saturday
—————— Sunday and Holidays
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Total Traffic | ADT for Month Monthly Factor

Month (vehicles) (veh/day) (AADT/ADT)
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 / 8502 = 0.94
November 222,906 /30= 7,430 8,032/ 7,430 = 1.08
December 218,942 /31= 7,063 8032/ 7,063 = 1.14

TOTAL 2,931,509 AADT= 2,931,509 / 365 = 8,032
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22 22
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Daily Traffic (as Percent of Total Weekly Traffic)

8 | | | | | 8
Mon Tues Wed Thur Fri Sat Sun

Day of Week

------------- Main rural route I-35, Southern Minnesota, AADT 10,823, 4 lanes, 1980.

----- Recreational access route MN 169, North-Central Lake Region, AADT 3,863, 2 lanes, 1981.
Suburban freeway, four freeways in Minneapolis-St. Paul, AADTs 75,000-130,000, 6-8 lanes, 1982.
— - —Average day.
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Yearly Average Volume Daily Adjustment
Day for Day (vehs/day) Factor DF

Monday 1,820 1,430/1,820 = (.79
Tuesday 1,588 1,.430/1,588 = 0.90
Wednesday 1,406 1,430/1,406 = 1.02
Thursday 1,300 1.430/1,300 = 1.10
Friday 1,289 1.430/1,289 = 1.11
Saturday 1,275 1,430/1,275 = 1.12
Sunday 1,332 1,430/1,332 = 1.07
Total 10,010

Estimated AADT 1,430
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AADT =V, * DF, * MF,

Where:
AADT = Average Annual Daily Traffic (veh/day)
Vo4 = 24-hour volume for day i in month |
DF. = Daily adjustment factor for day |
MF; = Monthly adjustment factor for month |

FLORIDA LTAP CENTER 2



Directional Design Hourly Volume (DDHYV)

DDHV = AADT (K) (D)

K Factor

Facility Type

Normal Range of Values

K-Factor

D-Factor

D Factor  Rural

Suburban

Urban:

_Radial Route
Circumferential Route

0.15-0.25
0.12-0.15

0.07-0.12
0.07-0.12

0.65-0.80
0.55-0.65

0.55-0.60
0.50-0.55
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30 — — — Recreation Access Route MN 169

| ——— Main Rural Route I-35

I\ ----- Urban Circumferential Freeway 1-494
2 251y mmemee Urban Radial Freeway I-35E
Q
<
<
= 20T
o
A 15
f
v
£
=
S 10
E
=

S —

Y

! | | ! I I I I I I I
100 200 300 400 500 600 700 800 900 1000 1100

Hour Rank
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Peak-Hour Factor (PHF)
Peak 15-Minute Flow Rate
Operational Analysis
Highway Capacity Analysis

Design
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Peak-Hour Factor (PHF)

PHE = Peak Hour Volume
4 (Peak 15-Minute Volume)

Peak 15-Minute Flow Rate

Approach / Time Variance
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Time Interval

Volume for Time
Interval (vehs)

Rate of Flow for Time
Interval (vehs/h)

5:00-5:15 PM 1,000 1,000/0.25 = 4,000
5715=5:30 PM [,100 1,100/0.25 = 4,400
5:30-5:45 PM 1,200 1,200/0.25 = 4,800
5:45-6:00 PM 900 900/0.25 = 3,600
5:00-6:00 PM 2> = 4,200

PHF =4200/4*1200 = 4200/4800 = 0.875
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Turning Movement Counts (TMC)
Data Collection

Uses
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State of Florida Department of Transportation S State of Florida Department of Transportation TRAFFIC ENGINEERMNG
SUMMARY OF TURNING MOVEMENT COUNTS VEHICLE TURNING MOVEMENT COUNTS
General Information | Intersection Diagram General Information I Site Information
AnalystyObserver [ Analyst/Observer Location ID:
Agency or Company. I ] Agency or Company: City
Date Performed M I rlTlL | O Date Performed. County
Analysis Time Period. & Time Period From: To: N/S Street
—T: t T— Street Name Weather/Road Condition E/W Street
Site Information | | T |7 ] Remarks
ley R 1 L P = passenger cars, stationwagons, motorcycles, pick-up trucks T = other trucks (Record any school bus as SB; other buses as B)
County. “ 4 T P P T
Weather l LT RI
Remarks. I I
Street Name P T
VEHICLE MOVEMENTS
Time Northbound Southbound Eastbound Waestbound Total
Begins | L T R |Total| L ¥ R |Total| L T R | Total| L T R | Totai| All < >
— .
P. T— P T
TOTAL P T p T
P T > < P T
TOTAL
TOTAL
P %
T P P T
TOTAL
TOTAL
Source: Revised from Exhibit E-7 of the ITE Manuai of Transportation Enginsering Studies. 2nd Edition Source: Revised from Exhion E-6 of the ITE Manual of Transporiation Engineering Studies. 2nd Eaiion
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TMC = Turning Movement Count

400

Iy \ JAMAR TECHNOLOGIES ING. |
- [l -
3() P 3 ' , nan

375

/ 2
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450 o
25
\ '

300 =

FLORIDA LTAP CENTER




[N] Thomasville Rd SB
Total: 3457
In: 1017 Out: 2440

77
735
166

=2
(5]

m m
g / 5 3
© - +« O
(1] ™ ™ 1]
uo: b 210 = é)
c
c RS 241 T8 o
@ T - 5 L=
Ew _— =S
a_}g: 136 083
E o 76 _— ﬁ*‘%
c

S 8 ©

m
2 T

21
147
1377
29

Qut: 1129 In: 1574
Total: 2703

[S] Thomasville Road NB
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Vehicles per Hour (VPH)
Volume vs Demand
Queues

Estimating
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Time
Period

2
4
4
4

—

5
3

:00-4:15
:15—4:30
:30-4:45
:45-5:00
:15-5:30
-30-5:45
45-6:00

H .

Total Departure
Count (veh)
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Queue Length

(veh)

()
()

Arrival Volume

(veh)
50)
hh
(P | 6/
b> + 10 5 J0
by + 12 [ () 6’
GO+ 5 | 2 53
62 — 5 = 57
h"5
4649
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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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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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Speed Limits

Signal Timing

Sign Locations

No Passing Zones
Crash Investigations
Enforcement Effects
Trends
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Time Mean (Spot) Speed
Space Mean Speed

85th Percentile Speed
10 MPH Pace Speed

Percent in Pace
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Straight, Level, Open Sections (Rural)
Mid-block Locations (Urban)

Not Near Intersections or Driveways

Concealed and Inconspicuous
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Observe an Adequate Number
Observe the First Vehicle in Platoon

Select Every N-th Vehicle

Record Observations at Each Speed
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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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State of Florida Department of Transportation RAFFIC Bk
VEHICLE SPOT SPEED STUDY
General Inf Site
Analyst/Observer BPP Location: SR 112/ W 41st Street
Agency or Company: FDOT City: Miami Beach
Date Perfermed: Wi ay, March 19, 2014 County Miami-Dade
Time Period From: 11:00 AM To. 12:00 PM Roadway 1D: 87016000
VWeather/Road Condition Dry Milepost 0.088
Posted Speed (mph) 30 Remarks: NIA
Vehicles traveling Vehicles traveling West bound Diracatons
m
Total| 7o o 5| 10 15 20| 7o | Totm | T | Tota
105 2 215
103 | 2 | 2 213
101 3 1 1 110 4 211
08 3 110 3 109 ;] 207
85 | 4 1 || | 1 |106] 5 | 201
91 7 URIRIR] R RIRIRIR) 9 |105]| 18 198
84 | o HEEEE ORERE 0| e 19 [ 180
75 | 13 LRIKIRI K RIKIRIKIKS 10 | 8 23 181
62 | 10 UEIEIEI K BRI EIEIE 10 | 78 20 138
82 ) 4311111 111111 1]1]1]1]1]1 12 | 66 25 118
3 |7 | | | [ IEEEE REERE EREEE ERE 16 | 54 ] 33 | 93
22 | 11 [ EREE R EEEEE RERRE E 26 50
T I IEEEEEEEEEEENEN RN T Y BT
7 | = IDEEEEEERE N 0| 1] 14 18
3 2 1 1 1 3 4
1 1 1 1
[T 1T [12- 139
[T T [w0-118
| <10
105 TOTALS 110 215
Travel Direction 1 — East Speed Data Summary West «— Travel Direction 2 okt
Directions
89 85th Percentile Vehicle 94 183
45 85th Percentile Speed 43 45
32-42 10 mph Pace 30-40 32-42
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58- 599

56 - 57.9
105 2 54- 55.9 215
103 2 52- 539 2 213
101 3 50 - 5191 1 110 4 211
98 3 48- 4909]|1(1|1 3 109 B 207
95 4 46 - 47 9|1 1 106 5 201
91 7 44- 459 1|1|1|/1]1]1]1[1]1 9 105 16 196
84 9 42- 43911\ 1[1|1]1]1[1[1[1]1 10 96 19 180
75 13 40- 41.9|1(1|1|1[1]1]1]1|1]|1 10 86 23 161
62 10 38- ago|1(1]|1]|1[1]1]1]|1|1]1 10 76 20 138
52 13 36- 379]1[1[1| 1|1 1|{1{1[1]1|1[1 12 66 25 118
39 17 34- 350| 1| 1|1[1[1]1{1|1] 1)1 1[1]1]1] 1] 16 54 33 93
22 11 32- 33| 1| 1[1[1[1]1[1[1|1]1]1[1]1]1|1 15 38 26 60
11 4 30- 31.9]1(1[1| 1|11 1[1|{1]1|1|1 12 23 16 34
7 4 28- 299|111 1]1]1[1|1]|1]1 10 11 14 18
3 2 26 - 27.9]1 i 1 3 4
1 1 24- 259 1 1
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Speed Group

Middle | Observed

Lower | Upper | Speed Freq. % Freq. | Cum. %

Limit | Limit S in Group | in Group Freq

(mi/h) | (mi/h) | (mi/h) n (%)* (%)* | nS#*t | pSHex
32 34 33 0 0.0% 0.0% 0 0
34 36 35 3 1.8% 1.8% 175 6,125
36 38 37 5 1.8% 3.5% 185 6,845
38 40 39 7 2.5% 6.0% 273 | 10,647
40 42 41 13 4.6% 10.6% 533 | 21,853
42 44 43 21 7.4% 18.0% 903 | 38,829
44 46 45 33 11.7% 29.7% 1,485 | 66,825
46 48 47 46 163% | 459% | 2,162 | 101,614
48 50 49 62 21.9% 67.8% | 3,038 | 148,862
50 22 51 37 13.1% 80.9% 1,887 | 96,237
52 54 53 24 8.5% 89.4% 1,272 | 67,416
54 56 55 14 49% | 94.3% 770 | 42,350
56 58 57 9 3.2% 97.5% 513 | 29,241
58 60 59 5 1.8% | 99.3% 205 | 17,405
60 62 61 P 0.7% | 100.0% 122 7,442
62 64 63 0 0.0% | 100.0% 0 0

283 100.0% 13,613 | 661,691
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% Frequency

\
25

Mode = 49.2 mph

,_
wn

Pace = 43.5—53.5 mph
10

(mph)
100
90 :_Cum. % freq.
80 -
70

60 |- % Veh in pace =
87—14 = 73%

| |
1 |

| |

| |

| |

T T

:4 - : - 64 Speed
| |

1 |

| |

| |

| |

Median = P50 = 48.0 mph

R°BETTAT a4 48 B2 56 60 64 gpeed
(mph)
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85th Percentile Speed

Roadway Surface and Geometry
Roadside Development and Friction
Curves and Hazardous Conditions
Parking and Pedestrians

Crash Records
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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

FLORIDA LTAP CENTER
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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
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106 x 0.85 =90

/

Number of Observations
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85th %ile

Observation Number of 85t % Speed
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Speed Frequency Cumulative

51 1 106

50 2 105

49 6 103

48 G ———C < —
47 17 83

46 19 66

45 16 47

44 12 31

43 7 19

42 4 12

41 5 8

40 3 3
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Speed Study

N
o

—
(&)

Observations
o

&)

o

40 41 42 43

44 45 46
Speed

47

48

49

50

91
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10 MPH Pace

A

Speed Study

N
o

a

—
(&)

Observations
o

&)

o

40 41 42 43

44 45 46
Speed

47

48

49

50

91
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Evaluate coordinated signal timing
Before-and-after timing changes
Quantify levels of congestion
|dentify location of delays

System performance monitoring

FLORIDA LTAP CENTER 2



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

FLORIDA LTAP CENTER 2



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
iInformation 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)

FLORIDA LTAP CENTER 2



State of Florida Department of Transportation CENGIN
TRAVEL TIME AND DELAY STUDY FIELD DATA
GENERAL INFORMATION
Roadway I1D SR 960 Analyst/Observer: BPP
Site: Miller through 1st Street Agency or Company: FDOT
City: Wausau Date: Monday, March 31, 2014
County: Washington Time Period: From 7:30 AM To 8:40 AM
Milepost {MF): EMP 0.000 EMP: 2.230 Wesgther/Road Condition: Clear, Dry
Posted Speed (mph) §5 Remarks N/A
Sheet 1 of 2
TS = TRAFFIC SIGNAL S8 = STOF SIGN LT = LEFT TURNS | P=PARKING CARS
DELAY CODES PED = PEDESTRIANS | = INCIDENT B = BUS STOPPING C = CONGESTION
OTHER:
CONTROL FT . DELAY : DELAY - DELAY - DELAY : DELAY 2
LOCATION Miller Heolly Dr Oak St Rega Rd Poe St Lowell
MP 0.000 Sec. | Cause 0.410 Sec. | Cause 0.710 Sec. | Cause 0.860 Sec Cause 1.140 Sec. | Cause 1.00
o ® = = T =
Time an;ller?sn 10 | TS Ti:w??s) 2 ¢ Ti\:nuen:s) 4 LT Tl:':-nﬂ(.s) | 3 | 3 Tl(r;l:rTs)
1 | IBCEE ' 1:45 | 207 2 Ls | 258 j I
7:30 AM Lapse (s) Lapse (s) Lapse (s) Lapse (s) | Lapse (s)
| | 5 | 54 | | = |51 | | 101
Time S c Trcrzil:?nTs ] 12 5 Tl?nuen?s) ® ¢ Ti";:tlant‘s: Tlguen‘(‘sj 2 15 Tlﬁl::n;)
2 1:02 | 2:01 2:29 3 2 PED 5:08
7:42 AM Lapse (s) | Lapse (s) Lapse(s) Lapse (s) | | Lapse (s)
62 59 28 42 | 117
Cum cum Cum Cum p B Cum
R Time Time (s) Time (s) Time (s) Time (s) | 28 1S Time (s) |
u 5 0:54 _ 123 1:42 226 4:30
N 8:10 AM Lapse (s) Lapse (s) Lapse(s) Lapse (s) Lapse (s)
i | I | 39 | I 3 | [ | 124
u Time 4 c SanE 3 s ™ 1 ¢ ™ 9 ® [ S
M | | Time (s) | | Time (s) | . Time (s) | Time (s) | | | Time (s)
B 4 11 TS 1:13 | 1:57 2:2 312 4:47
E 8:10 AM | | Lapse (s}- [ Lapse (s) [ | Lapse (s) | Lapse (;)' [ [ Lapse (s)
= 1 T | T 4 =T ' ==r—=1 ——
Cum Cum Cum Cum | Cum
Time 10 | 8 | Time (s) | £ | ™ Time (s) | . Time (s) | Time (s) | - | i | _Time (s)
5 1:00 1:48 1:08 2.55 | | | 441
8:24 AM | | Lapse (s)- | Lapse (s) [ | Lapse (s) | Lapse (5) | Lapse (s)
' |60 | [ 48 | [ 20 | a7 | [ | 1086
Cum Cum Cum Cum Cum
Time 2 P Time (s) L 18 Time (s) Time (s) 3 Ll Time (s) | L LE Time ()
6 0:57 | 1:51 2:12 3.00 5:.00
8:37 AM Lepse (s) Lapse (s) Lapse (s) Lapse (s) 3 Lapse (s)
[ |57 | | 54 | = | a8 | | 120
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State of Florida Department of Transportation
TRAVEL TIME AND DELAY STUDY FIELD SUMMARY
SITE INFORMATION GENERAL INFORMATION
Roadway ID: SR 960 Analyst/Observer: BPP
Ste Miller through 1st Street Agency or Company: FDOT
ICity: Wausau Date: Sunday, August 31, 2014
ICounty: Washington Time Period From 7:30 AM To 8:40 AM
Milepost (MP): BMP 0.000 EMP: 2.230 Weather/Road Condition: Cloudy, Dry
Posted Speed (mph) 55 Remarks: N/A
Sheel 1 of 1
RUN NUMBER (Travel Time and Delay in seconds) AVG. AVG.
controL | TR 7 2 3 2 5 3 gt TRAVEL | AVG. AVG. | runNiNG
TRAVEL RUNNING
el (MILES) | Travel Tima| Delay | Travel Time | Dolay | Travel Time | Delay | Trave 'm-l Delay | Trave 'mp| Dislay | Traval fr"\wl telay | TIME (ATT) SPEED DELAY (AD) TIME (ART) SPEED
(ATS) ([ARS) |
? 0410 51 0 62 5 54 0 73 15 80 10 57 3 62.8 23.5 5.5 57.3 257
; 0.300 54 10 59 12 39 0 44 3 48 6 54 12 49.7 21.7 7.2 425 254
2
3 0.150 22 2 28 6 19 0 23 1 20 0 21 0 22.2 244 1.5 207 26.1
j 0.280 51 5 42 0 44 0 52 9 47 0 48 3 47.3 21.3 3.0 443 227
; 0760 101 3 117 | 22| 124 | 28 95 0 108 3 120 | 19 1105 248 125 980 279
-
; 0.330 60 2 49 0 76 12 80 14 52 0 61 5 63.0 18.9 5.5 57.5 207
6
T
T
8
8
9
9
10
10
11
11
12
13
14
TOTAL TRIP 2230 SUM OF TRAVEL TIME AND DELAY PER RUN TOTAL AVERAGES
LENGTH ' 339 j 23| 357 | 45| 356 | 40 367 | 42 353 19 361 42 (ATTT) (ATTS) (ATTD) (ATRT) (ATRS)
RUNNING TIME PER RUN 316 312 316 325 334 319 365.5 22.6 352 320.3 251
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Average Travel Time (ATT) =

Sumof TT
Total No. of Runs

Miles x 3600 seconds per hour

Average Travel Speed (ATS) =

Average Delay (AD) =

ATT

Sum of Delay
Total No.of Runs

Average Running Time (ART) = ATT — AD

Miles x 3600 seconds per hour

Average Running Speed (ARS) =

FLORIDA LTAP CENTER
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Total Trip Length (TTL) = Total distance between all control points (miles)
Travel Time Total (TTT) = Sum of travel times between control points for an

individual run

Sumof all TTT's
Total No.of Runs

Average Total Travel Time (ATTT) = = Sum of ATT’s

TTL x 3600 seconds per hour
ATTT

Average Total Travel Speed (ATTS) =

_ | Sum of Delay Totals
Average Total Trip Delay (ATTD) = = Sum of AD’s
Total No.of Runs

, , Sum of RT's
Average Total Running Time (ATRT) = = Sum ART'’s
Total No.of Runs

TTL x 3600 seconds per hour
ATRT

Average Total Running Speed (ATRS) =
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Node Length Node Name Travel # of Avg Total Time <= | Time <= | Time <=
# Time Stops Speed Delay 5 MPH 15 MPH 23 MPH
1 0 Michigan Ave - START
2 367 20 Street Before 11.9 0.1 21.1 44 241 27 49

After 16.2 0.7 15.5 8.5 2.5 8.2 12.0
Change 43 0.5 -5.6 4.1 0.4 55 71
3 959 Dade Boulevard Before 70.3 0.7 9.3 51.3 411 52.6 56.0
After 52.7 0.8 124 337 23.3 31.0 38.2
Change -17.6 0.1 3.1 -17.8 -17.8 -21.6 -17.8
4 434 17 Street Before 234 0.1 12.6 14.6 11.6 12.7 15.3
After 245 0.2 121 15.8 9.8 14.0 19.7
Change 1.1 0.0 -0.6 1.3 -1.7 1.3 4.4
5 643 Lincoln Road Before 26.1 0.3 16.8 13.1 10.6 12.3 13.6
After 238 0.7 18.4 10.8 2.5 10.3 14.5
Change -2.3 0.4 1.6 -2.3 -8.1 -2.0 0.9
6 513 16 Street Before 19.7 0.1 17.7 9.7 it 8.1 101
After 15.7 0.0 223 5.5 0.0 3.5 6.5
Change -4.0 -0.1 46 4.2 -7.1 4.6 -3.6
7 552 15 Street Before 28.7 04 13.1 17.6 14.3 16.3 18.9
After 12.8 0.0 29.3 1.7 0.0 0.0 0.0
Change -15.9 -0.4 16.2 -15.9 -14.3 -16.3 -18.9
8 558 14 Ct/ 14 Street Before 224 0.3 17.2 10.9 6.9 10.1 13.1
After 13:3 0.0 28.5 2.3 0.0 0.2 25
Change -8.8 -0.3 11.4 -8.5 -6.9 -10.0 -10.6
9 1131 12 Street Before 30.7 0.3 251 8.7 29 5.0 10.9
After 30.8 0.2 25.0 8.3 0.3 2.8 10.0
Change 0.1 -0.1 -0.1 -0.4 -2.5 -2.2 -0.9
10 372 11 Street Before 20.0 0.4 12.7 12.3 T.7 12.7 15.0
After 9.0 0.0 28.2 1.3 0.0 0.0 0.0
Change -11.0 -0.4 15.5 -11.0 7.7 -12.7 -15.0
11 409 10 Street Before 9.7 0.0 28.7 1.7 0.0 0.9 2.9
After 12.3 0.0 226 42 0.0 2t 7.3
Change 2.6 0.0 -6.1 2.5 0.0 1.8 4.5
12 872 8 Street Before 271 0.1 219 99 6.6 7.4 9.0
After 20.7 0.0 28.8 3.3 0.0 0.0 27
Change -6.5 -0.1 6.9 6.5 6.6 -7.4 -6.3
13 938 6 Street- END Before 359 0.3 17.8 17.9 10.1 13.1 19.1
After 36.3 0.8 17.6 18.5 8.5 16.0 24.8
Change 0.5 0.5 -0.2 0.6 -1.6 2.9 8.7
Totals 7,748 Before 325.7 3.3 16.2 172.0 121.0 154.0 188.7
After 268.2 33 19.7 114.0 47.0 88.7 138.2
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Thick (blue) lines = Before Runs; Thin (red) lines = After Runs

Distance Time into Run (secs)
Scale: 1 in. = 1000 feet 120/ (2 min.) 240/ (4 min.) 380/ (6 min.) 480/ (8 min.) 600/ (10 min.)
Michigan Ave - START 0

20 Street

1,000

Dade Boulevard

17 Street

2,000

Lincoln Road

16 Street

3.000

15 Street

14 Ct/ 14 Street 4,000

5,000

12 Street

11 Street

10 Street
6,000

8 Street

7,000

6 Street - END

8,000

Solid Line is Normal Speed of 35 MPH
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Bluetooth
Signal

Vsl

-
Bluetooth —» - 4
Detectors = | //
Ae = 8:04:26 AM

2 miles

Travel Time = 2:32 Minutes
Speed = 47.4 MPH

#
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FL-5
Coral Gables, Floride

2 Google

(5 - Sweet View
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