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I-77 at Fancy Gap Mountain
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Problem Statement

Motorist transition from Sunny Skies




To Thickening Fog

MM 5.3, 197 ft

MM 4.3, 430 ft

MM 1.9, 2000 ft




Resulting in Rear-end Crashes




I-77 at Fancy Gap Mountain
Significant Fog Incidents

March 31, 2013 96 3 25 Southbound
Nov. 16, 2011 75 2 16 Southbound
Oct. 27, 2006 30 0 10 Southbound
Sept. 25, 2005 50 0 25 Both
Jan. 21, 2005 20 0 S Both
May 21, 2001 40-50 0 12 Southbound
Jan. 18, 2000 60 2 N/A Southbound
Oct. 5, 1998 46 0 10 Northbound
Feb. 14, 1997 65 0 11 Southbound
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March 31, 2013 Incident Summary
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I-77 ATSMS Project Elements

Project Devices

Type 1 DMS Full Size Walk-in DMS

Type 2 DMS Arterial DMS

Type 3 DMS Corridor Entry DMS

Type 4 DMS Full Matrix DMS Speed Limit Display
VSL Signs Static + DMS insert

Traffic Sensors Wavetronix

CCTV Cameras Pelco PTZ dome

RWIS Vaisala (new and upgraded sites)
Flashers Static Signs with Flashers

Power Redundant Power System (AEP)
Comm. Fiber Optic network with leased backup

UPS 6 hrs battery backup at each device

Quantity

W O

12
12 Miles
14 Miles




A total of 69 signs of various types (static, VMS, etc.) will
be put in place in support of the traffic safety system.
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\DOT

Vg Depurtmentof Tarsporaton
1-77\SL
Recomended Speed Lirrits

Press for Auto
Speed Limit

12

Operating the System

Incident Nurrber:
WWK3150436

Cperator Narre:
Stephen Gray

Last Updiate:
12/18/16 11:01 AM

Fog Status:

Response Planin Use:

SB Speed Sensor
Data

SB11.3 !
SB 10.2 ‘
SB9.7 ‘

SB 8.8 ‘

57—

SB53 ‘
SB 4.4

SB 4.3 ‘
SB3.3 !

SB 1.0 ‘

30 40 50 60 70 80
MPH

W Not Working

http://66.210.103.189/

Southbound

SLCMS-177-5-00116-1
SLCMS-I77-5-00116-2

SLCMS-177-5-00102-1
SLCMS-177-5-00102-2

SLCMS-177-5-00095-1
SLCMS-177-5-00095-2

SLCMS-177-5-00081-1
SLCMS-177-5-00081-2

SLCMS-177-5-00072-1
SLCMS-177-5-00072-2

SLCMS-177-5-00065-1
SLCMS-177-5-00065-2

SLCMS-177-5-00056-1
SLCMS-77-5-00056-2

SLCMS-77-5-00045-1
SLCMS-177-5-00045-2

SLCMS-177-5-00034-1
SLCMS-177-5-00034-2

SLCMS-177-5-00018-1
SLCMS-177-5-00018-2

SPEED
umit

SPEED
LM

SPEED
umiT

SPEED
LM

SPEED
LmIT

SPEED
LiMIT

65

SPEED
umIT

SPEED
LMt

SPEED
LmIT

SPEED
LmMIT

SPEED
umIT

SPEED
UMIT

SPEED
umiT

SPEED
LIMIT

SPEED
Lmim

SPEED
umiT

SPEED
LMIT

SPEED
LmMIT

SPEED
LMt

SPEED
Limim

65

SPEED
LIMIT

SPEED
umiT

Northbound

SLCMS-177-N-00116-1
SLCMS-177-N-00116-2

SLCMS-177-N-00102-1
SLCMS-177-N-00102-2

SLCMS-177-N-00032-1
SLCMS-177-N-00092-2

SLCMS-177-N-00081-1
SLCMS-I177-N-00081-2

SLCMS-177-N-00076-1
SLCMS-I177-N-00076-2

SLCMS-177-N-00065-1
SLCMS-177-N-00065-2

SLCMS-177-N-00056-1
SLCMS-177-N-00056-2

SLCMS-177-N-00046-1
SLCMS-177-N-00046-2

SLCMS-177-N-00035-1
SLCMS-177-N-00035-2

SLCMS-177-N-00024-1
SLCMS-I77-N-00024-2

SLCMS-I177-N-00018-1
SLCMS-177-N-00018-2

SLCMS-177-N-00013-1
SLCMS-177-N-00013-2

Visibility Sensor Data

MM 9

MM
8.1

MM
73

MM
66

MM
56

MM
53

MM
4.4

MM
35

MM
31

MM
2.7

MM
18

MM
10

“HSEEE
-

o
o
I3l
-

1400
1600

1800
2000

™ Current
Lowestin Last 6 Readings
W Not working

NB Speed Sensor
Data

NB |
126

NB
121

NB |
113

N |
106

NB 9.7 ‘
NB 8.8 ‘
NEE —
NB 7.5 ‘
NBE 6.6 ‘
NB 6.4 ‘
NB 5.7 ‘
NB 4.9 I
NB3.2 ‘
NB 2.7 ‘

NB 2.0 ‘

30 40 50 €0 70 80|
MPH m Not Working



Operating the System

et naber: | OB Speed Sensor

\WDOT

Vieginia Deprtment of Tarspertation

fricay2. D
ata
=77\SL SWRO-SLOMS177.5-00116-1
- j SWRO-SLCMS-177-5-00116-2
Recomrended Speed Lirrits Operator Narme:
mm
| SWRO-SLOMS 177-5.00102.1
SWRO-SLOMS - 177-5-00102-2
102
¥ S8
1007:10 AVI f S L7 50005
Press for Auto 9.65 SWRO-SLOMS 177 5-00095-2
Speed Limit Countdown
8 |
875 SWRO-SLOMS- 177.5-00081-1
SWRO-5LOMS-177-5-00081-2
B
81
Fog Stalus: SWRO.SLOMS.I77:5-00072-1
SWRO-SLOMS.I77-5-00072-2
g B |
7.45
sB | SWRO-5LCMS- 177-5-00065-1
SWRO-SLCIS- 77-5-00065-2
6.58
B
6.2 SWRO-SLOMS-I77-5-00056-1
3 SWROSLCMS 177.5-00056 2
sB |
53 SWRO-SLOMS-177-5-00045-1
SWRO-SLCMS-177-5-00045-2
B |
4.4
SWRO-SLCMS-177:5-00034-1
SWRO-SLCMS-177-5-00034-2
SB |
43
sB |
334
B |
SWRO-SLOMS-177-5-00018-1
1.0 SWRO-SLCMS-I77-5.00016-2

30 40 50 60 70 80
MPH

W Not Working
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SPEED
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Ex ER: 58

SWRO-SLCMS-177-N-00116-1
SWRO-SLOMS-177-M-00116-2

SWRO-SLEMS- 177001021
SWRO-SLCMS-177--001022

SWRO-SLCMS. [77-N-00092-1
SWRO-SLOMS. [72:N-00092-2

SWRO-SLEMS 177-N-00081-1
SWRO-SLEMS-I77-10-00081.2

SWRO-SLCMS-[77-N-00076-1
SWRO-SLCMS-177-N-00076-2

SWRO-SLEMS-I77-N-00065-1
SWRO-SLEMS- 17711000652

SWRO-SLOMS-177--00036 1
SWRO-SLOMS-177-N-00056-2

SWRO-SLCMS- 177 N 000461
SWRO-SLCMS. 177 N-00046-2

SWRO-SLOMS-177-N-00035-1
SWRO-SLOMS-177-M-00035 2

SWRO-SLOMS-177-N-00078-1
SWRO-SLOMS 177 N-00024.2

SWIRD-SLCMS-77-H-00018-1
SWRO-SLOMS-77-H-00018-2

SWRO-SLOMS-177-M-000131
SWRO-SLCMS-177-M-00013-2

Visibility Sensor Data

=T

°RE888

Lowest Visfbili

Readings
W Current Visibility

g
=
ity

g

n Las!

NB Speed Sensor
Data

NB ]
1258
NB |
123
NB
1129
NB |
106

NB |
965

NE
875

NB 8.1

NB |
7.45

NB |
6.58

NB 6.4

NB |
565

NB 4.9

NB
315

NB 2.7

30 40 50 60 70 80

MPH  ® Not Working




Outputs

VDDT 53speed sensor | Souetbard Northoud Incident Number: friday2datasummary
i e Data Visibility Sensor Data  NB Speed Sensor Current Visfbility
e o Data
Fecomereb Spoca Ui Comrtien g o RWIS Station at Mile
i — Post
2w - [— - 13 19 27 31 35 a4 5.4 5.6 6.5 72 8.1 9 9.5 1.4
[ - Time | | it T | m | T T
Pres for b R ms7 oy [—— 9/16/2016 10:59 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 [ 549 | 155 | 2000 | 2000 | 2000 | 2000 | 2000
Cisiid il v UL 9/16/201610:54 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 274 | 160 | 2000 | 2000 | 2000 | 2000 | 2000
s o = 9/16/201610:48 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 318 | 188 | 2000 | 2000 | 2000 | 2000 | 2000
-~ e — 9/16/201610:41 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 483 | 202 | 2000 | 2000 | 2000 | 2000 | 2000
B EX) mar 9/16/2016 10:36 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 464 184 2000 | 1442 | 2000 | 2000 | 2000
i P e T — 9/16/20161030 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 736 | 277 | 1930 | 553 | 2000 | 1323 | 2000
& s 9/16/201610:24 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 502 | 125 | 1410 | 338 | 2000 | %45 | 2000
- s 9/16/201610:18 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 613 | 99 | 1a06 | 336 | 2000 | 1138 | 2000
= e 9/16/201610:13 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1808 | 727 | a7 | 112a | 209 | 2000 | 1287 | 2000
= o —— 9/16/201610:07 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1288 | 331 | 107 | 1032 | 329 | 2000 | 1405 | 2000
= 9/16/201610:01 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1314 | 209 | 9 | 1060 | 483 | 2000 | 1606 | 2000
w3 e N | s 9/16/20169:55 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1107 [ 382 | 77 [ 1117 | asx [ 2000 | 1572 [ 2000
2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1247 | €32 | 95 | 1150 | 527 | 2000 | 1567 | 1351
L v [E— 5/16/20169:44 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 45 | 515 | 129 | 74 | 538 | 2000 | 218 | 1520
e By || a7 9/16/20169:38 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2031 | 327 | 128 | 665 | sio | 2000 | sss | 1307
e 31 9/16/2016 9:30 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | ¢8s | 310 | 87 [ 1085 | 287 | 2000 | 843 | 1058
i e — 9/16/20169:25 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 495 | 138 | 75 | s35 | 263 | 1321 | es0 | 1200
21 — 9/16/2016 9:19 2000 | 2000 | 2000 | 2000 | 2000 | 1948 | 425 | 128 I 359 | 205 | 1202 | 663 | 948
—_ e
i ezt
pooBnY o O —
e wening

Output to Datasummary

n Speed_Limit n Date_Stamp
£5/2016-10-04T10:10:20-5:00
_§5;2016-10-D4T10:10:2D-5:DD

|SWRO-SLCMS-177-N-00013-1
|SWRO-SLCMS-177-N-00013-2

5SWRO-SLCMS-I??-I\I-DDDlB-l
| 5WRO-5LCMS-1 77-14-00018-2

65?2016-10-04T10:10:20-5:00
__l_SSE2016-10-04T10:1D:2D-5:DD

ESWRO-SLCMS-I??-S-DDDlB-l

£5 2016-10-04T10:10:20-5:00

| 5WRO-SLCIS-177-5-00018-2

5SWRO-SLCMS-I?T-N-DDDQél-l

__l_SSE2016-10-04T10:1D:2D-5:DD

£5 2016-10-04T10:10:20-5:00

| SWRO-5LCMS-1 77-14-00024-2

(SWRO-5LCMS-177-5-00034-1

016-10-04T10:10:20-5:00

016-10-04T10:10:20-5:00

|SWRO-SLCNS-177-5-00034-2

5SWRO-SLCMS-I??-I\I-DDDES-l

016-10-04T10:10:20-5:00

12016-10-04T10:10:20-5:00

| SWRO-SLCMS-1 77-M-00035-2

5SWRO-SLCMS-I??-S-00045-1

__t_SS!2016-1D-D4T10:1D:2D-5:DD

£5/2016-10-04T10:10:20-5:00

| 5WRO-SLCIS-177-5-00045-2

5SWRO-SLCMS-I??-N-00046-1

__l_SSE2016-10-04T10:1D:2D-5:DD

£5/2016-10-04T10:10:20-5:00

| SWRO-5LCMS-1 77-14-00046-2

__l_SSE2016-10-04T10:1D:2D-5:DD

65 2016-10-04T10:10:20-5:00

5SWRO-SLCMS-I?T-N-DDDSG-l

y " b[itput to Vanguard
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Mean Speed (mph)
s

30
20 [e After Observed L od
After Predicted
101 D Safe Speed
0
300 400 300 600 700 0 100 200 300 400 500 600 700
Visibility (ft) Visibility (ft)
(@ ()
Before After
o |SSD Safe
[V 'flhlm.\' Speed N i Mean | Standard N N Mean Standard
Bin (ft.) h o 0 Speed | Deviation 0.0 Speed | Deviation
(mph) | Intervals Intervals
(mph) (mph) (mph) (mph)
495-645 | 55-65 513 50,88 845 451 54.05 5.93
360-495 | 45-55 524 56,63 a.03 543 50.27 5.08
250-360 | 35-43 297 5243 8.83 74 46,47 7.21
155-250| 25-35 22 4975 7.96 0 - -
<55 <25 0 - - - -




“After” Fog Distribution
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“After” Posted VSL Speed Limits

H30mph M35mph ™40 mph 45 mph 50 mph 55 mph =60 mph

500

450 . .

400
350

7 300 ]

o
2 250

& 200
(%]
=
3 ]
; o 0
>

100

50
0 T - T T - T T
9.5 8.1 7.2 5.6 4.5 3.4 .

11.6 10.2

Mile Post




Posted vs Observed Speed Differentials

18

Observed Speed

minus
Posted Speed
VSL Location

11.6
10.2
9.5
8.1
7.2
5.6
4.5
4.5
3.4
1.8

65

2.2

3.8

9.7

2.6

Posted Speed Limit

4.9
12.5
10.2

4.4

4.2

6.5

1

10.7

4.6 4.5
3.7 4.2
5.3 4.6




Summary of Results

« Lag Reaction in VSL until drivers encounter fog
« Speeds still above PSL but closer to SSD Safe Speeds
« Continuing analysis on compliance

19




Questions?




