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Video ~ December 19,2008







Crash History
(1994 — 2009)

@ Number of confirmed
crashed on US-395

@ Number of confirmed
crashed on SR-429
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Existing Automated System

e Developed in the mid 1990s

* Experimental and state of the art at the
time

¢ Includes RWIS, DMS and static signs

* Automated activation of DMS signs

* Notification of prohibition at Washoe
Valley but does not advise detour route

» Alternate routes may not be intuitive to
motorists not familiar with the area
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* Dynamic Message Signs (DMS) & Static Signs
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* Road Weather Information System (RWVIS)
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Existing Wind Thresholds

C Wind Type No Controls Not Advised  Prohibited

Szl 00— 14 mph 15 —29 mph >30mph

Gusting 0—19mph 20—39mph >40mph




Reasons for a New Study

* Existing system was experimental in the
mid 1990s

» Apparent lack of compliance with system
e Recent increase in accidents

* Recent complaints from industry and
local residents

e |580 extension under construction with a

segment that might be windier than
Washoe Valley

Wi TRANSCORE



Goals of Study

* Assess wind warning system and
recommend improvements

e Assess motorist & CDL awareness of the
existing wind warning system

o Assess motorists & CDL reactions to the
wind warning messages

» Assess suitability of alternate routes

e Coordinate with stakeholders and seek to
achieve buy in with solutions

Wi TRANSCORE



Literature Research

e Many systems rely on the NDOT study
from the 1990s

* Lots of good national and international
info available

* Made apparent each segment needs to be
analyzed separately to determine custom
thresholds for advisory and prohibition

Wi TRANSCORE



Public outreach

 Public open house
 Stakeholder meetings

 Public survey

* Press releases on study effort

DoT
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Survey Question 2; Do you have a Commercial Drivers
License (CDL)?

89.2%

10.8%

HYes HBENO

DoT

TRANSCORE




Survey Question 4; How concerned are you about HIGH
WINDS when traveling through Washoe Valley?

1200
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200 -

US-395

SR-429
(Bowers
Mansion

Rd)

Eastlake

Boulevard

O Always concerned

O Only in winter and
spring

B Only concerned
during storms

E Not concerned
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Survey Question 6; Have you ever used SR-429 (Bowers
Mansion Road) as a detour route during HIGH WIND EVENTS?
Please check all that apply.
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Survey Question 7; Do you feel SR-429 (Bowers
Mansion Road) is a safer detour route for US-395?

Response Response

Percent Count
Yes | | 77.3% 692
HNo ] 22 7% 203
Commeants 241
answered question 895
skipped question BB

“With resgggleteoniovitrissadragxhenorth end of
the valleyibafr s s paiddigsipc tiossiMPHY, 3iokad as
US-39575 MPH”
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10. Why do you think drivers of high profile vehicles ignore high wind warnings and prohibitions? Please check

all that apply.

They don't believe the
prohibition is warranted.

They don't think they'll gat caught
by law enforcement.

Inadeguate notifications.
Status updates are insufficient.

Drivers are pressured by managers
fo meet schedule,

Financial loss due to delay Is
greater than the risk of being
ticketed or involved in an accident.

Mo other option bacause warning
was too late and there s no place
to park or turn-around,

Response Response
Percent Count

T7.0% 656

M.7% 811

20.7% 176

13.6% 116

51.9% 442

44 5% 379

25.1% 214

Other (please specify) 170
answered guestion BS2

skipped guestion 131




Survey Question 8; On average how often are you
impacted by HIGH WIND prohibitions over a typical year?

12.7%

E Never

W 1-5 times

06-10 times

011-15 times

Hm> 15 times

DoT
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Survey Question 9; Do drivers of High Profile Vehicles (10
feet or more in height) ignore the high wind warnings or
prohibition?

ENo

B Occasionally

O Often

O Very Often

B Don’t Know
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Survey Question |2; How clear are these existing
electronic changeable messages?

1000

900 -

800 -

700 -

600 -

500 -+

400 -

300

200

100

|

| Unuseful

0

Advisory
Message

Prohibition

|

Message

B Very Useful

O Somewhat

Useful

O Neutral

B Somewhat

B Not at all
Useful

:
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Survey Question |5; If unfavorable forecasts were received at your
specified location to warn motorists of high winds or driving

prohibitions in the Washoe Valley, how likely would you be to alter
vouir nlans?

B | would postpone or delay my
trip until conditions improved.

B | would alter my route entirely.

O 1 would continue and hope that
conditions improved by the time
| arrived.

O 1 would not trust the
information and would therefore
not make any decisions based
on this information.

B Regardless of the information or
accuracy of the forecast, it
would have little or no effect on
my plans.
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Survey Question 18; How strong do you expect the wind

to be on the new US-395 freeway segment between Mt.
Rose Highway (SR-43 1) and Washoe Valley (JCT SR-429)?

@ Less than Washoe
Valley

B Same as Washoe
Valley

O Greater than Washoe
Valley

ONo idea
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Washoe Valley Crash-related Wind
Data

Parameters Wind Speed Wind Direction Wind Gust Speed
(mph) (mph)

Average
Max
Min

Standard
Deviation
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Frequency of Windy Days in Washoe Valley that
Exceed Prohibition Criteria, 2003—2010
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Frequency of Wind Related Crashes
in the Washoe Valley by Month
2003-2010
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Wind Speed and Gusts During a Prohibition
by Month in the Washoe Valley 2003-2010

60

50 -

z @ o o > z | 0] o = > @]
< o < 2 w (@) L
< L s < s 2, = 2 « o) (Z) Ia)

® Wind Gust Wind Speed

Wi TRANSCORE

N
o

w
o

Wind Speed (mph)

N
o

1)

o



Departure from Ave.Wind and Gust Events
by Month During a Prohibition in the
Washoe Valley 2003-2010
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Mean Wind Speed 12/01/10-

12/15/10

Washoe Valley Mean Wind Speed
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Gust Wind Speed 12/01/10-

12/15/10

Washoe Valley Wind Gusts
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Washos Valley Mean Wind Speed

Mean Wind Speed 02/16/1 |-

02/31/11
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Wind Gust Speed 02/16/1 | -

02/31/11

Washoe Valley Wind Gusts
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User Costs

e ~ $100k cost to industry for every hour
US395 is closed

* In 2007, we experienced 500 hours of
prohibition on US395

* If we would have closed US395 in 2007
instead of detour, we would cost industry
more than $45M

V7 TRANGECORE



Consultant Findings

* Every road segment requires its own
analysis for maximum truck throughput

e Significant opportunity for ITS
applications to allow more high profile
vehicles through

* More wind data leads to better
algorithms and better forecasting

e Public wants better info well before
Washoe Valley

Wi TRANSCORE



Consultant Findings Continued

* Need credibility in order to achieve
compliance

* Better information and options improve

com

e Truc
conf

DoT

vliance
King industry concerns appear to

ict with residential concerns
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Proposed Improvements

» Change philosophy regarding factor of
safety

* Increase system complexity to allow
more users through

e Increase range of notification

e Diversify media used for motorist
information

 Accommodate parking during wind events

V7 TRANGECORE



Proposed New Thresholds

Us-395 SR-429/Eastlake Blvd I-580
10 to 80 degree“:l:d D're;;:‘:a T N Actual or Forecasted | Actual or Forecasted |
. = i o Action Wind Speed Action Wind Speed Action
190 to 260 degrees | 80to 190 degrees (MPH) (MPH)
Actual of Forecasted Wind Speed (MPH, :
Dry Pavement
Issue wind Issue wind Issue wind
35 <wind speed <50 | 35 < wind speed < 60 warnings 30 < wind speed < 45 warnings 20 < wind speed < 40 warnings
(HAR/DMS) (HAR/DMS) (HAR/DMS)
Reduce HPV Reduce HPV Reduce HPV
50 < wind speed < 60 | 60 < wind speed <70 | speed limitto || 45< wind speed <55 | speed limitto || 40 < wind speed <50 | speed limit to
45 mph 45 mph 45 mph
Wet Pavement
Issue wind Issue wind Issue wind
35 < wind speed < 40 | 35 <wind speed <45 warnings 30 < wind speed < 35 warnings 20 < wind speed < 30 warnings
(HAR/DMS) (HAR/DMS) (HAR/DMS)
Reduce HPV Reduce HPV Reduce HPV
40 < wind speed < 50 | 45 <wind speed <55 | speed limitto | 35 < wind speed <40 | speed limitto || 30 < wind speed <35 | speed limit to
45 mph 45 mph 45 mph

EVADA
DOoT
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* Processed
forecast, Met

QC

DSS updates

hourly with
new data

Continuous
scrolling

End user sets
thresholds

End user sets
layers

IEVADA
(20

Wind Warning DSS

Windspeed (MPH)
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Anti-icing System
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Real Time motorist Information

ROUTE WIND SPEED* GUST SPEED* STATUS**
US-395 MPH NMPH (CLOSED TO HPV ]
1-580 MPH MPH [(WIND ADVISORY |
SR-429 MPH NMPH [CLOSED TO HPV |
EASTLAKE BLVD. MPH MPH ( OPEN ]
( CONDITIONS FORECAST SCROLL*** ]

% is a changeable message sign that will display wind and gust speeds

** [C |OSEDTO HPV] is a changeable message sign that will display the closure/warning status
on various routes. Messages shown are suggestions.
*** This is a changeable message sign that will allow a scrolling message to provide conditions

Wi TRANSCORE

forecast updates to motorists.



Wind Deflectors
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Wind Speeds with Windscreens

* Galena Creek Bridge
* 1:40 scale

» Windscreen: 3m high [
from bridge deck

» Tested the winds speeds for existing bridge
rail; solid, 20% and 50% Porosity
windscreens (up to 2 screens)

V7 TRANGECORE



WIND [ >

UREF = 1.0
4.6m
FIGURE 6: No Windscreens - Angle 0°
WIND [ >
UREF =1.0
4.6m
FIGURE 7: One 3m Solid Windscreen - Angle 0°
WIND [ >
UREF =1.0
4.6m

FIGURE 19: One 3m 50% Porous Windscreen - Angle 0°
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VEHICLE LASER SENSOR

= Viehicle Weicht
= Vehicle Speed

= Wind Direction

= Wind Speed >
= Boad Conditions

= Vehide Feight
= Vehide Length
- Qverall Surface Area

WPRS CONTROLLER CABINET

- VPRS INDICATION LIGHTS

= Algorithm Processor
= Data Collection Paint

‘__/WM = Activates Signal

= Rad, Y2llow, Green Lights
= Contrelled by WFFS Cabiner
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Questions!

TRANSCORE « WEATHER 5OLUTIONS GROUP « NORTHWEST WEATHERNET, INC. = AIT « HLA SQLUTIONS

WIND WARNING STUDY FOR US-395 & 1-580 IN WASHOE & PLEASANT VALLEYS




Contact Info

Mike Fuess, PE, PTOE (NDOT)

Jae Pullen, PE (NDOT)

John Grant, PE (Transcore)
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