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Overview

e Weight-in-Motion data is a rich, valuable source of traffic
information

e Historically the ADMS’s have been driven by ITS sensors from
freeway operations

e There are a number of uses of this data and incorporation into an
ADMS would be beneficial to a DOT

e Talk agenda:
. California Freeway Performance Measurement System (PeMS)
. Integrating WIM Data into PeMS
. Using WIM Data in PeMS
. WIM Reports and Visualizations
e  Application to MEPDG
. Next Steps
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What is PeMS?

Real-time Archive Data Management
System (rt-ADMS)

* PeMS collects many types of detailed,
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raw data in real-time and in batch
mode — primarily freeway operations
data

It processes the data in real-time:
Diagnostics

Imputation for missing values
Aggregations

Fusing of different sources

Computes many performance
measures (travel time, delay, etc).

Large # of tools to plot, chart, etc.
Stores raw data forever
Caltrans deployment:
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Integrating WIM data into PeMS

e Format is compatible with
FHWA's Traffic Monitoring
Guide (TMG)

* PeMS stores raw records )
as well as aggregates Aggregation

) (Over time, lanes, vehicle classes, etc)
 Raw data is processed to

compute individual vehicle

measures Computation
(Volumes, Axle Groups, Wheelbase, ESAL, etc)

. PeMS
Processing

 These are then
aggregated up over time

« Stored at the per-station
level

top of this of Axles Spacing
\ Y }

Per-Vehicle Raw Data
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WIM Data in PeMS

£ Caltrans PeMS > State of. California > Facilities & Devices > Field Elements > Summary - Mozilla Firefox

a e S OWS t e n u er File Edit View History Bookmarks Tools Help
e Table sh h mb
P Inbox (2] - karl@bt-sy... (= Berkeley Transportatio... & PelvS Corridor Module .. & Caltrans PeMS = St... & | + -
Of WIM Statlons PeMS 10 Home | Feedback | account (pettyk) | Help | Logout All v 4
. . State of California
e Grouped by D
rou e IStrICt E”'éka Redding | Overview v | Facilities & Devices * | Performance | Data Quality ~ Events + Tools »
{+]
H . H Cheal ) Facilities & Devices > Field Elements > Summa
e 12 Districts In e Meads v
RO gy Group By: | District  » Element Type: | Truck \Weights v Hide Empty Rows
Caltrans ' ' -
San ., ©Stockton - Traffic Gounters - Truck weights
Branciscol™ 2! s ayo:
. L. SanJase - California < Substations
[+]
) T | f 184 d d I Fresno  oyiesis Las Vegas Census on Off
Ota‘ O In IVI ua Bake::f.ielrd o District Stations Mainline HOW  Ramp  Ramp Pwy-Fwy Coll/Dist Total
M Santa Maria @ gBuih | 01 - Morthwest 8 G u} u] o o u] 5]
Sta‘“ons O jumcaster <
Lompac s o © o Riverside 02 - Northeast & 12 ] 0 o o 0 12
o
Los Angeles @Hemet
. . 03 - Morth Central 11 22 u} u] o o u] 22
0 Oceansid 3
e Users can drill in here to | e e g
¢ o — .| 04 -Bay Area 13 26 ] 0 1] 1] 0 26
. 010 Europa Teciolsmies , Googl B fiEa]i
the region that they want C5 - Cenral Coast boo89 080 0
State Attributes 06 - South Cantral 6 120 i i i o1z
. Freeway Miles (directional) 30,571
07 - Laffentura 10 20 u} u] o o u] 20
e Or they can jump to the Cantrollers 5770|774
Stations 12,351| |08 -5an 15 20 ] 0 1] 1] 0 20
map Detectors 31,983 Bernardino/Riverside
09 - Eastern Sierra 1 2 u] ] ] ] ] 2
Quick Links ] 10 - Central 9 15 a ] o o ] 18
PumEltoR s Gret: 11 - 5an 10 20 0 0 o o 0 20
b’ Diego/Imperial
Access reports related to a districk in the
. 12 - Orange County 4 g u] ] ] ] ] g
Totals 92 184 1] 1] 1] 1] 0 184
[Related Field Elements Reports: Summary = Controllers « Stations « Census Stations «
| Config Timeserias
[l H TR N N N w
< >

© 2010 Berkeley Transportation Systems, Inc.




Berkeley Transportation Systems

WIM Data in PeMS: Maps

» Users search for WIM
stations on a map and
jump to truck weight
reports

 Inventory Widget shows
months and years for
which a station has truck
weight data

« Stations don't always
report continuously
like ITS stations

* Finding data in time is
important

© 2010 Berkeley Transportation Systems, Inc.
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WIM Reports: Timeseries

* Here, we are plotting:

» Daily Volumes and
Average Weight

* Class 9 (5 Axle ST) only
e All Lanes
e |-5 S South of Stockton

* Peak volumes on Tuesdays
and peak weights on
Saturdays

e Can also plot monthly
volumes to view seasonal
variations in truck traffic
measures

* Plots average: volumes,
speeds, weights, lengths,
wheelbases over time.

© 2010 Berkeley Transportation Systems, Inc.
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WIM Reports: Histogram

* Plots the distribution of
length and width
guantities by vehicle
class.

* Here, we are plotting the
distribution of vehicle
weights for Class 9
vehicles in the right-lane
(lane 3)

« Can also plot single axle,
tandem axle, etc, weights

« Application: Axle Group
load distribution required
for Load Spectra analysis

© 2010 Berkeley Transportation Systems, Inc.
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WIM Reports: Axle Groups

e Tabular view of axle group
information by vehicle class

* Axle Groups/Vehicle
» Axle Group Count
« Weight/Axle Group

Average Axle Spacing

 PeMS assigns axle groups
from inter-axle spacing
information in the raw WIM
data

* Here, we are viewing
Average Weight per Axle

Group in the right-most lane

of WB 1-210 east of
Pasadena
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| Related Truck Weights Reports: Timeseries « Axle Groups « Histogram « ESAL » Class Stats
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WIM Reports: ESAL

Based on formulas in the 1993
AASHTO design guide

Table shows:
Flexible and Rigid pavement

LEF: Load Equivalency
Factors

ESAL: cumulative Equivalent
Single Axle Load

Uses common parameters

LEF=ratio of the damage per pass
of a particular axle group to that of
a single axle group with an 18,000
Ib load

ESAL=sum of LEFS over all
vehicles in a given time period

Application: Supports the most
common analysis approach of
estimating pavement damage with
ESALs
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WIM Reports: Class Stats
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Application: Supply data for MEPDG

MEPDG Input ADMS Support

Average Annual Daily Sum of Monthly

 ADMS reports can support
MEPDG software data needs

Truck Traffic
(AADTT)

Annual Truck

Timeseries volumes
* Mechanistic-Empirical Pavement for all truck classes
Design Guide (MEPDG) is the

Sum of Monthly
new recommended standard for

pavement analysis.

» Considers load spectra
instead of ESALS

» Reflects improved ability to

characterize traffic

Implication: More intensive data
iInputs required from designers

e ADMS can assist with this

© 2010 Berkeley Transportation Systems, Inc.
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Application: WIM data in delay cost calculations

» Lane closure requests require estimation of delay due to late pickup

= Historically spreadsheet driven (a few different formats)
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Application: Regional differences in truck weights

« Example: Are trucks
heavier leaving Los
Angeles to the north or
to the east?

* Using PeMS plots of
WIM data, we can
compare load spectras
by vehicle class across
the state.

e We can use WIM data
from these station on
I-5N north of LA and
I-10E east of LA to
answer this question

© 2010 Berkeley Transportation Systems, Inc.
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Application: Regional Differences in truck weights

« Plot vehicle weights for
Class 9 over an entire
year

— April 2008 — Mar 2009

 Top plot shows 15-
North, bottom plot
shows 110-East.

Mainline Census Station 62010

% | wolumes *  Wehicle Classification ¥ | Truck Weights ¥ | Modeling ™ = AADT/Peak Hour Events ¥  Toals ¥
“'Q% Truck Weights > Histogram -

A

E’ From To
N Lpro w1 w2008 v Mar v | |31 v ||2009 w

Direstion Lane vehicle Class Quantity
6456 SR Morthbound % Al W 95 Axle ST v “ehicle Wieight ~
Stockdale Hwy

i [ ORAW PLOT | BB YIEWTRGLE

vmeewei - Spike at heavy weight bins.

* Vehicle weights look
higher north of LA.

o Can export to .XLS for
further analysis

© 2010 Berkeley Transportation Systems, Inc.
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Application: Regional Differences in truck weights

Vehicle Class 9
* Plotting weight bins by 18%
percentage of total o
confirms that truck weights 12%

are lighter leaving LA to ‘gi "NE -5
the east than to the north. 6% "EBI-10
4%
2% l
[ 0% P _

e Trend is the same for

i ! & S &S S &
Vehicle Class 12 ﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁf

Vehicle Class 12

e Conclusion: Trucks
leaving LA to the north are

heavier 2%

20%

« Reason? 15%

« We can speculate wildly: 10% J ] J i I i t l “NE -5
—  Trucks going north on I-5 are 39 =EBI-10
leaving LA full? o o m |. L.
" returning to Mexion empty? SESSTSITSES S ﬁﬁ FFES
I Ao A

=

© 2010 Berkeley Transportation Systems, Inc.
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Application: Trucks and Congestion

» Flip previous example around:

— Instead of looking at the cost for
delay due to a closure, look at the
cost to trucks that delay is causing §EEs=s “@—_

ot AT Glendora - Rancho
L-"lﬁ‘,f“j"l‘e" Pazadenagr—

. g Cucamonga: . A e e
 Example: We want to figure out Beverly Hills B e e R ponana
~ o West,pom Ontario s Bloomingtonii(
the average weekday delay cost to ' A v 2omona FontanoRgey
trucks on I-5 N in Orange County _ Whitier
(a major freight corridor). Ewthome TS R e e 0
° Ste ps: T = L.;ik:&'-.n'n:.\r_:::I"“‘EIzlllvm":mmI - a ook o ond
. grance i i\ | o
. b ol J anion ENELEN
1. Use WIM data to find the weekday . Long Beachs~ Garden - *
truck volumes by hour Palos Verdes  * .4 8 TGrove) el Footh
2. Use loops to find the weekday geninoton L0 e
deac e
delay by hour along the route ~Costa Mesa "« Mission
e Viejo
3. Use cost factor to calculate Aliso Viejo| ' | B

weekday cost of delay to trucks
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Application: Trucks and Congestion

Pulling out just
 Here, we are plotting the truck classes
average weekday truck volume
by hour of the day at a WIM prom

o
Oct W |1 ™| 2009 &

station along the route. Siacasin
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Application: Trucks and Congestion

 Congestion data

* Here, we are plotting the
average delay (in veh-
hours) along the entire 40
mile route, based on loop
detector data (not WIM
data)

 Delay peaks at 8:00 AM
and between 4:00 PM and
7:00 PM

 From previous slide, we
can see that most trucks
travel in the off-peak hours.

© 2010 Berkeley Transportation Systems, Inc.
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Application: Trucks and Congestion

« We assume that a truck-
hour of delay=$28.70

 Results: Average weekday
truck delay cost=$7,200 on
this corridor ($144,000 per
month!)

o Chart shows that, even
though more trucks travel in
the midday period, the most
cost is incurred during the
PM peak. 0 0

£ A £ N A o £ £ £ £ £ £
ﬁ‘h ‘.L'Q} h‘h %ﬁ'} %‘Q} Q:'C‘:a '\q’B W B '@'B N%Q 15"\‘: FL,L‘?.‘:

700 1200

600 1000

sS00
200

400
600
300

Delay Cost ($)

400
200

100 200

Truck Volume (trucks/hour)

» Definite argument for
demand shifting for trucks

« Can be shared with partners
to assist with goods
movement strategies

—4=Truck Volume —8=Truck Delay Cost($)
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Next Steps

« Adjusting congestion reports by average truck volumes

« Associating truck volumes with incident delays

e Supply information for Pavement Management Programs
« Hourly and Monthly Adjustment Factors by vehicle class
» Error reports that detail violations

o Export files that can be directly imported into MEPDG and
other design software (better organization of reports)

© 2010 Berkeley Transportation Systems, Inc.
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Questions
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