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Using Data Streams to 
Provide Motorist Aid 
Services in Real Time



Road and Bridge 
Maintenance
 Structures Maintenance
 Tollway Maintenance
 Facilities Maintenance
 ITS Maintenance

What we do



 Designed and constructed in 1960s
 73 miles from Polk/Osceola line to I-

95
 More than 1.5 million daily vehicle 

trips
 58% is commuter traffic
 Orlando is the 14th most congested 

U.S. city 
 I-4 Ultimate project limits see up to 

200,000 trips per day 

I-4 Interstate Today



Interstate Tomorrow
 6 general use lanes + auxiliary lanes
 4 Express Lanes (2 in each direction)



 30 Years ago
o MMS – for most agencies was a manual, time consuming process
o Required supervisors to know exactly what work was needed and where.  
o Difficult to track productivity or cost of work items

 Fast Forward to today
o Most public agencies have not moved forward very much
o Private sector partners are utilizing technology and systems as the driver
o Enhance Connectivity
o Cloud Storage
o Mobile device usage.

Maintenance Evolution Story



 Manual work identification 
o Delay of reporting maintenance activities into 

the system
o Inconsistent and inaccurate data reported 
o Problems not resolved timely due to delay of 

data not being passed to appropriate people 

 Manual work reporting
o Work accomplished reporting is based on 

client reporting requirements 
o Inaccurate data leads to misinformed 

decisions
o Difficult to maintain continuous improvement

Before E-
maintenance



 Provide real time, up to date 
data of maintenance activities 
 Being transparent with our client

I-4 Ultimate Project 
Challenges



 Web based portal for client to view 
status of work efforts
o Customer Service Requests 

(CSR’s)
o Work Orders with Geocoded 

coordinates
o Google Earth KML reporting
 Real time updates and 

project management alerts
 Accessible from web or mobile 

devices

Client Interchange



 Scalability is a core priority in our 
custom, proprietary OnRamp 
application 

 Capability and resources to customize 
and meet contract requirements quickly

 Mobile platform is the cornerstone 
o Device agnostic 
o Mobile workplace keeps employees 

out of the office for administrative 
functions
• “keep more eyes on the road”

OnRamp



Benefits of Mobile Applications
 Collect, load, and share real time data 
 GPS tagging 
 Multi-media – collect attribute data an 

upload photos and videos 
 Increased reporting accuracy and 

increased production 
 Transparency 
 Publish in Real Time

Mobile Data Collection

Big Data – What’s Next?
 Data visualization reporting and 

dashboards
 Convey data in a universal manner
 Identify areas in need of improvement 
 Data analysis to plan maintenance to 

extend asset useful life



 Strict Performance Measures
 Manage timeliness requirements for all work 

orders 
 Alerts prompt work orders that are due for 

completion 
 Track work orders to depict continuous flow of 

work order activity 
 Track production and costs for all components 
o Subcontractor costs
o Labor, equipment, materials, 3rd party 

reimbursement
 Third-party module to track incident response, 

repair, and claims collection process

OnRamp Work 
Orders



 Initial intake of tracking requests 
for all notifications
o KPM’s applied to CSR’s for follow 

up to customer based on 
timeframes 

 Automatic creation and linking of 
work order
o Captures incident response, asset 

damage, and 3rd party claim 
process

Customer Service 
Requests

Customer
Notification

CSR

Work
Order

Incident
Response

3rd Party
Claims



 TeMeDa AVL used for 
dispatching road rangers to 
scene 
 CSR’s in OnRamp set due 

date of arrival for all dispatch 
calls
 Alerts generated automatically 

to meet timeliness 
requirements

Road Rangers and Dispatch Module

 If due date is missed, penalty automatically assessed and QC notified



 Ensure quality in all work processes and 
support continuous process improvement

 Data validation techniques employed to 
ensure accurate data is being captured 

 Random sampling queue batch job 
executes nightly at midnight and flags work 
orders for QC 
o QC manager reviews all work orders 

flagged for QC 
 If performance criteria is not met, penalties 

are automatically assessed based on 
performance criteria

QA/QC



 Perform inspections on any 
asset type in real time 
o Capture all element scores, photos, 

notes, deficiencies, and work required at 
the detailed level 

o Issue work orders directly from 
inspections 

 Data collection for statistical 
analysis to identify work needs 
or capital improvement 
recommendations

Facility Inspections



By tracking and locating all 
work activities and work 
types on the project, we can 
show trends, work plan 
results and efforts, provide 
predictive models, and 
propose corrective action 
programs.

Data Analysis



 Geospatial data allows for analysis 
of safety trends over period of time 
 Proximity reporting displays 

incidents within a few hundred feet 

Safety Analysis

Time Span:  February 2015 – December 2015
Damage Type:  

Guardrail:  272
Sign:  124
Attenuator repair:  56
Multiple delineator hit:  5
Fence repair:  131



 Categorization of 
incident response 
types for workforce 
scheduling 
 Types of road ranger 

assist review

Incident Response Analysis

SR 400/I-4 INCIDENT SUMMARY

Time 
Period

* Disabled 
Vehicles

Abandone
d Vehicle

Crashes/ 
Incidents Debris Road Work Directions GOA / No 

Assist
Total 

Incidents

Feb-15 670 96 332 109 44 350 1601
Mar-15 553 74 239 184 40 379 1469
Apr-15 600 54 232 216 3 1 291 1397
May-15 614 87 214 207 52 2 262 1438
Jun-15 658 111 237 50 44 0 399 1499
Jul-15 632 96 386 62 41 3 365 1585

Project-to-date
Average
/month 621 86 273 138 35 15 341 1498

PTD 
Total 3727 518 1640 828 140 90 2046 8989



 Life cycle costing 
o Track costs by activity, roadway, county, or facility
o Currently studying the effect of Preventative Maintenance on Extension of Bridge Life 

 Work expectations 
 Client reporting 
o 70 standard CSR, work order, costing reports

 Client Interchange 
o HDR | ICA Interchange provides transparency to customer via web based solution for querying of 

open and completed work

Work Activity Trends



Questions

Christopher L. Warren, PE
Chris.Warren@hdrinc.com
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