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Goals and Objectives

e Find travel time
reliability measures
along the I-71
corridor from exit 19
to exit 1.

— Use GPS Data Loggers
to acquire travel time

data.
— Use Excel spreadsheet

to calculate travel
time reliabilities.
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~ *"Drivea car from Exit 19 to Exit 192 (Kentucky) and back. The car
k“- . should follow the flow of traffic and try to avoid overtaking other
"~ vehicles or being overtaken by other vehicles.
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= Upload GPS data to Travel Recorder software
= Export to Excel spreadsheet U
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Convert to Excel file

A B C D E F H | | K

1 |INDEX IDATE ITII"-.-'1E LATITUDE N/S LOMNGITUL E/W ALTITUDE SPEED
5883 5832 7/8/2009 12:42:50 39.09813 N 84.51476 W 1201827 B2.52313
5884 5883 7/8/2009 12:42:51 39.09809 N 84.51502 W 120.08060 B81.72395
5885 5834 7/8/2009 12:42:52 39.09805 N 84.51528 W 120.0867 80.42249
5880 5885 7/8/2009 12:42:53 39.09802 N 84.51554 W 120.1002 80.80011
5887 5836 7/8/2009 12:42:54 39.09799 N 84.51579 W 120.1145 78.99171
5888 5887 7/8/2009 12:42:55 39.09795 N 84.51604 W 120.1919 78.35973
5889 5838 7/8/2009 12:42:56 39.09792'N 84.51628 W 120496 78.22572
5890 5889 7/8/2009 12:42:57 39.09739 N 84.51652 W 120.8898 76.90102
5891 5890 7/8/2009 12:42:58 39.09735 N 84.51676 W 121.5789 76.06204
5892 5891 7/8/2009 12:42:59 39.09732 N 84.51701 W 1223239 75.57971
5893 5892 7/8/2009 12:43:00 39.0978'N 84.51726 W 123.344 72.97939
5894 5893 7/8/2009 12:43:01 39.09779 N 84.5175 W 1242237  70.6991
5895 5894 7/8/2009 12:43:02 39.09778'N 84.51772 W 1255407 B65.65796
58960 5895 7/8/2009 12:43:03 39.09779 N 84.51792 W 126.4349 62.67678 pin
5897 5896 7/8/2009 12:43:04 39.0978'N 84.51811 W 127.5407 60.38778 end of southbound
5898 5897 7/8/2009 12:43:05 39.097233 N 84.51831 W 1288638 00.46827
5899 5898 7/8/2009 12:43:06 39.09738'N 845185 W 1298369 00.93292
5900 5899 7/8/2009 12:43:07 39.09794 N 84.51867 W 131.2339 59.65063
5901 5900 7/8/2009 12:43:08 39.09802 N 8451882 W 131.3694 57.52724
5902 5901 7/8/2009 12:43:09 39.09811 N 84.51897 W 133.0014 57.90644
5903 5902 7/8/2009 12:43:10 39.09821'N 84.5191 W 1337085 55.29136
5904 5903 7/8/2009 12:43:11 39.0983 N 84.51923 W 134.821 53.10072
5905 5904 7/8/2009 12:43:12 39.09838'N 84.51936 W 135.7682 52.55142
5906 5905 7/8/2009 12:43:13 39.09846 N 84.51948 W 137.0567 53.69079
San’ cans  7ie/nng 12-423-14. 20 NAQ2573 ki 24 519/7 A 128 TRO0 52 TNAR
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MAP 3

Segmentation Plan of Freeway Corridor Studied

Marning Peak Hour

Freeway Cormidor Southbound Segmentation:

section Mo,

sagment |
segment 2
segment 3
segment 4
segmeant 5
segment &
segment 7
segment 8
segment §
sagment 10
segment 11
segment 12
segment 13
segment 14
segment 15
segment 16

Description

Exit 19 to Snider
275 Interchange
Pfelifer Road
Reagan, 58 126
Montgomery Rd
Kenwood Rd
Stewart Rd

Red Bank Rd

5k 542

Smith Edwards
Dana Ave
Monigomery RBd (5]
Talt

Liberty

71/50 split

to finish

Distance |miles)

0.82
202
1.57
1.68
1.27
0.87
074
1.00
1.9
097
0.74
1.65
1.87
0.40
0.49
0,45

NB Seg 7

EXIT 19 FIELDS ERTEL

5B Seq
&7 NB Seq 14

¥ NB Seq 11
Freeway Comidor Northbound Segmentation:

Section Mo.  Description Distance [milas)
segment | Columbia 0.98
segment 2 Liberly 0.41
5B Seg & segment3  Reading Rd 0.53
segment 4 Taft 0.93

—— segment 5  Montgomery Rd  2.80
segment &  Smith Edweords 0.93

segment 7 SR 542 0.97
segment & Kennedy 0.58
NG Seq 8 segment 9 Red Bank Rd 1.39
segment 10 Kenwood 2.52
segment 11 Reagan SR 124 1.53
segment 12 Pfeiffer Rd 1.83
segment 13 275 Inferchange 2,15
segment 14 to Exit 19 1.28

NB Seg 4

NB 5eg 3

J) exir 192 w STH FLORENCE
® NBsegl
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ate raveI
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A B_|_C T - G [ H_[ 1 1 J ] K L M _| N | O

5825 TIBI2009 124146 390423 N 8450468 W 12989 7753871 48.42867
5826 TH2009 124146 3900403 N 84 50465 W 129.0856 034956 459263
5227 THZ009 124047 390383 N B4ED4ES W 1276844 2024633 4386307
5628 TISI2009 124148 3910363 N | 8450461 W LENI2 T9.ATE45 | 4919797
5629 752009 124143 3900343 N 8450459 W 1253747 TE.7TI6 segment®  0:0039 47.70382
Bu) TAMZ009 124150 390322 N 8450457 W Z47EI  THIESM 4670607
BE31 THI2009 124181 3800304 N | BA50481 W 1237216 T5ET888 47.02465
BEI2 TRA2009  1241E2 3800285 M 45045 W 1226759 TeM206 4729084
5933 TAIZO09 124853 3990267 N 8450439 W 1215845 7257354 4507044
Sa34 TAZ003 124154 3R0E5 N B450433 W 120.3029 7255775 4503531
5635 TRI2009 124155 3910232 N | B4BM27 W 120.0305 7256779 4508522
5436 TMI2009 124156 390025 N 84.50421 W 12781 725579 45,0957
5337 TEMZD03  1Z4E5T  3R0IST N 8450415 W 1154653 TZESTHI 45,0353
5638 TEIZ003 124158 J900W N | 8450403 W 176538 7286782 45.08534
5639 7M2003 124207 3990023 N 450464 W 1536235 5662805 25,1249
5540 TEZO03 124208 330001 N 3450467 W WEDM 6152243 3E41ES
B24l THZ009 124209 330006 N B450479 W 101365 62,9731 3309531
Bo42 T/I2009 124210 3309956 N 8450434 W 1269059 6264278 30.92442
5843 T/Z003 124201 3303985 N 8450507 W 126.2623 6258057 38.88676
B3e4 THHZD03 124212 I909976 M 8450521 W 1265343 £3.0576 a7z
5845 752009 124213 3909368 N 845084 W RE44 E5.4THS 4058187
5646 T//2003 1242 39093 N 8450559 W 126185 6729652 1812
5947 TAHZIOI 124215 3909953 N B450578 W VTN 6929139 424343
5243 THSIZ003 124216 3909948 N 8450538 W 129.4089 6925288 4203175
5843 THI2003 124217 3309339 N 84.50818 W 1296606 6955252 4321783
5950 TRHZIOI 124218 390993 N B450638 W 1288934 5356191 4322371
BE51 THZO09 124213 3909933 N 345086 W 120.8435 7238553 4497528
5652 2009 124220 39.09929 N 8450682 W 19.2246 7513074 4672322
5653 TH2003 124221 330992 N 8450706 W 10.104 79.35072 4859459
5954 THMZ003 124222 3909922 N 8450732 W QI 91563 B053471
5465 TH2003 124223 390998 N 8450759 W 1285457 8361953 5195577
5956 7TIA2009 124224 3309913 N | BA507E4 W 1273767 838922 5209081
5457 T/I2009 124225 3309909 N 3450811 W 125914 B4ETES 5261556
5358 TAZ003 124226 3303905 N 8450838 W 1245662 £5.14435 52 3062
5659 TIN2009 124227 3909301 N 84.50865 W 2412 G5E013 segment ¥ 0,00:37 5319667
BGED 7/8/2009 124228 3309887 N 8450892 W 1223126 84.90759 6275813
BRI THSAZ009 124229 3909853 N 8450919 W ZETH 8557059 5332644
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_ Determine Critical Segments
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« Determine critical segments
e Segment 4
* 25 second delay time

* 1.68 mile segment
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e Determine critical segments

e Segment 7 ,
* 13 second delay time

* .96 mile segment
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ADVANCED REGIONAL TRAFFIC INTERACTIVE

AREBIMIS

Mﬂ.NAGEHE NT & INFORMATION SYSTEM

* Use ARTIMIS videoto
determine traffic volume
on |-71 and the highways
level of service.

— Count cars and heavy

vehicles along segments of
-71.

— Use HCS software to
determine specific levels of
service.

L
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-Level - Serwce R —

Dll'lnlllun

Represents a free-flow operation. Vehicles
A |are almost completely unimpedad in their
ability to maneuver within the traffic siream.

=LOS A 11pc/mi/ln
= LOSB 18pc/mi/ln

Represents reasonably free-flow operation.
g |The ability to maneuver within the traffic

stream ks slighthy restricted,
- =LOSC 26 pc/mi/In %
' =LOSD 35pc/mi/ln Y P b L

manauver within the traffic stream is
noticeably restricled,

= LOSE 45 pc/mi/In
- s LOSF >45pc/mi/ln

Represaents speeds that begin 1o decline
with increased density. Ability to maneuver
wilhin (he rafflic stiream is noticeably limied.

Represents operation at its capacity.
Vehicles are closely spaced within the traffic
stream and there are virtually no useable
GApS 1O Maneuver,

Represents a breakdown of vehicle fiow.
This condition exists within queues forming
bahind the breakdown points.
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MAP 6
Level of Service/Delay Plan of Freeway Segments

Morming Peak Hour . EXIT 19 FIELDS ERTEL

sa'sé‘fg 1|
> NB Seq 14

o5 A

LOS/Delay of Freeway Corridor Southbound Segments:

@

8

Sectfion No. Descripfion LO.5. Delay(sec) S8 Sep 2 : ‘g‘
segment 1 Exit 1% to Snider D F.21 X ': 13 ':g
segment 2 275 Interchange O 39 .44 s Cre, 4 §=]
segment 3 Plelffer Road D 25.43 2 roy Sl A E
segment 4  Eeagaon, 5B 126 D 2484 B Seag-3:- B o
segment 5 Montgomery Rd D 22,20 AOSD it Z
segment 4  Kenwood Rd D 605 : H%Eﬂ E
segment 7 Stewart Rd D 12.96 i, W 2 e 3
segment 8 Red Bank Rd D B.21 s8%eg 4|l &
segment§ SR 562 C 0.00 LGS0, [, Z
segment 10 Smith Edwards c 1.01 g | / : =
segment 11 Dona Ave c 548 b Nﬂj:‘ra;g 1 %
segment 12 Montgomery Rd (5) B 0.00 99 &s/Delay of Freeway Corridor Northbound Segments:
segment 13 Taft = 0.00 : 1 E
segment 14 Liberty o Section No.  Descriplion L35, Delay(sec) [:
segment 15 71750 split segment | Columbia s ALD =
segment 16  to finish g 110 sagment2  Liberty c 0.00 &
segment3  Reading Rd - 0.00 o

segmentd  Taft (o 0.00 &

segment 5 Montgomery Rd C 0.00 5

segmenté  Smith Edwards  C 0.00 ﬁ

segment7 SR 542 C 0.00 =

""" segment &  Kennedy o 0.00 e

segment 9 Red Bank Rd D 12.40 ‘g

segment 10 Kenwood A 8.51 -y

segment 11 Eeagon 3R 126 A 3.49 pt

oy v R - : & sagment 12 Pleiffer Rd Iy 411 =

NE Seﬂd. I:tj&t:_ 1 segment 13 275 Inferchange A 5.38 g:":

= F segment 14 fo Exit 19 A 2.60 ﬁ

Los ¢l ﬂﬁ Seg3d LOSC Z

Shoeq I &
LOSC5B Seg 18 « Y oNBEQ Z LOSC A6 12 18 24

e JEENIT 192 WSTH FLORENCE
® "NB Seg 1 LOSC

e iles
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Reliability

Buffer Time — The time that 1s added to the

Average Travel Time to ensure 95% on Time
arrival.

95th percentile time - Average travel time

Buffer Time Index — Buffer Time / Average travel
time

Travel Time Index — Average travel time / Free
Flow time

Planning Index — 95™ percentile time / Free Flow
time
[
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Planning Time, Travel Time, Buffer -
Time: Northbound I-71

2.5 -
Buffer Time Index
2

v
g
= 15 -
-
H -
@ 1 - Trave Time
c

0.5 Planning Time Index

)




Index values

35

1.5

Buffer Time Index

Planning Time, Travel Time, Buffer Time:

Southbound I-71

Travel Time Index

Planning Time Index




Buffer Time is 95% on Time

SEGMENT AVERAGE BUFFER ON TIME

TIME TIME Uy

Fields Ertel Rd 21 min42sec 12 min 18 34 min Eﬁ"

to Exit 1 sec or
FieldsErtelRd 8 min49sec 7 min49sec 16 min 30 sec

to
Montgomery
| Exit1to Fields 19 min6sec 2min21sec 21 min 27 sec
Ertel Rd

-
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MAP &

Level of Service/Delay Plan of Freeway Segmem‘s
Moming Peak Hour

LOS/Delay of Freeway Corridor Southbound Segments:

Secthion No,

segment 1
segment 2
segment 3
segment 4
segment 5
segment &
segment 7
segment 8
segment ¥
segment 10
segment 11
segment 12
segment 13
segment 14
segment 15
segment 14

Description

Exit 19 to Snider
275 Interchange
Pleiffer Road
Reogan, 5k 124
Montgomery Rd
Kenwood Rd
Stewart Rd

Red Bank Rd

SR 542

Smith Edwards
Dana Ave
Monlgomery Rd (3]
Taft

Liberty

71/50 split

to finish

LOS C5B Seg 456 i Y
LOS CSB Seg 16 et E

L.O.5.

OO0 00000000000

Delay|sec)

2.21
39.66
25.43
24.86
2.0
&.05
1294
8.21
0.00
1.01
5.48
0.00
0.00
0.01
3.26
764

g : NB Seq 4 m&c_

BSe 3 s C

T 192 W 5TH FLORENCE

BSaglLOsC

' l!rﬁég
osD 2

-+ EXIT 19 FIELDS ERTEL

=
ty of Transportation System m%z
i

ol

= j_ugé_éa? Los
=" NBSog® LOSD
NESeg 7,.05'C”

Section Mo,

- sagment 1

sagment 2
sagmeant 3
segment 4
segment 5
segment &
segment 7
segment 8
segment 9
segmant 10
segment 11
sagment 12
segment 13
segment 14

Description

Columbia
Liberty

Reoding Rd
Taft
Montgomery Rd
Smith Edwards
3R 562

Kennedy

Red Bank Rd
Kenwood
Reagan 58 124
Pleitfer Rd

275 Inferchange
to Exit 1%

LO.5,

322000000000

Delay(sec)

4,40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
12.40
8.51
3.49
4,11
538
2.60

NSF-RET Project 5: Measuring Travel Time Reliabili
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ltems to Consider

= Data collected during summer months
= Study of traffic during non-summer months
= Extended period of study
= Past data collection
= Data collected during morning peak hours
=" More study during non-peak hours
= Event Analysis
= Accidents
= Weather
=" What happens if volume is increased?
= Effects on LOS?
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