lowa DOT Winter Maintenance
Innovations



About lowa DOT

24,000 lane miles

901 plow trucks

1,100 operators

109 garages

Approx. 140K — 220K tons salt per winter

— Includes salt for ~16M gallons brine

~54 precip days per winter



Recent Focus Areas

* Managing winter operations
— Salt and Labor Use
— Shifting to traffic-based performance analysis
— GPS plow information
* Equipment
— Salt spreader evaluations
— Nontraditional RWIS



Tracking Salt and Labor Use

e Use storm type and pavement temps to
estimate expected salt use

e Compare Estimates to actual use
 Make dashboards for managers



Last Peer Exchange you saw

the first version made with
Excel spreadsheets
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Tracking Salt and Labor Use

e Use storm type
and pavement
temps to
estimate
expected salt
use

e Compare
Estimates to
actual use

e Make
summaries for
managers



Tracking Salt and Labor Use

e Use storm type

and p
temps FY13 Dashboard:

Y3ilsr *Web based — Dundas Dashboard™ software

expect *Updates Daily
use eAvailable on DOT intranet

e Compare
Estimates to
actual use

e Make
summaries for
managers









Targets and
comparisons for
Hour use as well!




New for FY14 — Salt

Purchasing Summaries




Traffic-Based Performance Analysis

 Working on using traffic as an outcome
measure for winter operations

e Refining the traffic models and building a
manager’s dashboard



Traffic-Based Performance Analysis

Traffic slows when roads are bad, speed up when
conditions improve

— But how do you know if the drop was acceptable?

— A blizzard will bring traffic to a halt but is that the
fault of a maintenance supervisor??



Traffic-Based Performance Analysis

e Traffic speeds can be an outcome measurement if:

— You know what the baseline behavior would have
been given the weather conditions

— How ‘reality’ compared

Baseline model adapted from IHRB Project TR-491
“Performance Measurement for Highway
Maintenance Operations”

— Estimates traffic speed during a storm based on
weather data












Traffic-Based Performance Analysis

* Next Steps:

— Getting INRIX traffic data for nearly continuous
comparisons along major highways

— lowa State University continuing work on traffic
model, especially variation in driver behavior



GPS Fleet Information

e Nearly 900 trucks outfitted with GPS/AVL
— Spreader, plow status
— Air, pavement temperature
— Use LTI brand LT6 controllers

e Data is polled through LTI then dumped into
our database for further use












GPS Fleet Info

e Data from trucks will be used to pre-populate
Resource Management System

— Material use by route segment

— Equipment hours
e Data will soon be used in operations analysis

* A public plow location page with plow dash
cams coming later this winter



Equipment



Spreader Development and Evaluation

e Several spreader types in use
— Rear chute
—ZV
— Plate spinner
— Plus a few homemade versions

e Prewetting is required. Anywhere from 5 gal/Im
to 50 gal/Im is common.

e Different opinions abound for what
spreader/speed/prewet combo is best — but
where’s the proof?



Smooth rubber
mat with 10
3x3 grids













Grid Label: C D E F G H

Gridsize=3"x 3"
Total length = 30"

Spreader centered over F. Driver's wheel

Speed (all) on line between Eand F.
Prewet Rate DRY
% variation between
Average of Average Average Average Average Average Awverage Average Average Average grids (larger means
Row Labels %in A of%inB of%inC of%inD of%inE of%inF of%inG of%inH of%inl of%in) tighter group)
Box 1% 1% 5% 15% 25% 25% 15% 5% 4% 4% 93%
Standard Spreader 0% 0% 2% 8% 15% 29% 23% 12% 5% 6% 98%
Triangle 0% 2% 5% 9% 19% 28% 21% 9% 6% 1% 97%
Tuxedo 1% 2% 3% 10% 20% 20% 23% 15% 6% 1% 87%
Wide Chute 1% A% 8% 10% 14% 15% 20% 13% 9% 6% 58%
zv 0% 1% 2% 6% 22% 56% 9% 3% 1% 0% 163%
60%
W Average of % in A
0% W Average of % in B
W Average of % in C
0%
M Average of % in D
I0% W Average of % in E
W Average of % in F
20% W Average of ¥ in G
M Average of % in H
10%
Average of % in |
0% - M Average of % in )

Box Standard Spreader Triangle Tuxedo Wide Chute




Grid Label: C D E F G H

Gridsize=3"x 3"
Total length = 30

Spreader centered over F. Driver's wheel

Speed () on line between Eand F.
Prewet Rate 30.00
% variation between
Average of Average Average Average Average Average Average Average Average Average grids (larger means
Row Labels Sain A of %inB of%inC of%inD of%inE of%inF of%inG of%inH of%inl of%in) tighter group)
Box 0% 2% 4% 13% 30% 41% 6% 2% 1% 1% 136%
Standard Spreader 0% 2% 4% 8% 41% 27% 8% 7% 1% 1% 131%
Triangle 1% 1% 2% 8% 29% 42% 10% 5% 1% 1% 137%
Tuxedo 0% 1% 7% 12% 42% 27% 6% 3% 0% 1% 135%
Wide Chute 0% 1% 1% 2% 30% 37% 15% 9% A% 2% 129%
v 0% 0% 1% 5% 43% 47% 4% 1% 0% 0% 170%
S0%
45% W Average of % in A
40% W Average of % in B
35% m Average of % in C
I0% W Average of % in D
25% W Average of %in E
20% W Average of %in F
15% W Average of % in G
10% W Average of % in H
5oy Average of % in |
0% - i Average of % in |

Box Standard Spreader Triangle Tuxedo Wide Chute




Nontraditional RWIS

nexpensive
DY1 install

Pavement temp
and basic
atmospheric
data

Reports 1/min

and available garage via radio. Then

|- direct to internet via
online wall jack. No
communication fees

Communicates to




