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ASSET MANAGEMENT P.S.A.

INVENTORY
• Types
• Counts
• Location
• Status

ASSESS
• Conditions
• Defects
• Impacts
• Compliance

OPERATE
• Service Levels
• Maintenance
• Repairs
• Replacements

PLAN
• Costs
• Projects
• Programming
• Lifecycle
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LOCATION MATTERS
“Everything is related 
to everything else, but 
near things are more 
related than distant 
things”

Waldo Tobler
The First Law of Geography
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PROJECT BACKGROUND
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PROJECT SCOPE

Perform visual inspections for 
MoDOT’s St. Louis District of all 
structural signs and components 
along designated corridors of 
interstates I-70 & I-270, including 
delivery of report with 
recommendations for projects 
based on inspections. Conceptual, 
preliminary, and final sign design 
planned to follow inspections.

Included the following:
• Over 1,700 structural signs
• Almost 76 miles of interstate
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TYPES OF SIGNS

GROUND MOUNT
Ground-mounted structural 
signs are defined as any sign 

composed of one or more 
extruded aluminum panels, 

regardless of the type or 
number of posts supporting 
the sign. (Dynamic message 

signs are also included.)

OVERHEAD
Overhead sign structures are 

defined as any cantilever, 
butterfly, simple truss, or tube 

structure, which holds a 
highway sign over a lane of a 

highway, including bridge 
mounted signs.

7Focus was on MoDOT owned & maintained signs along corridors.  
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PREVIOUS 
PROJECTS
We have previously used existing 
sign information retrieved from 
MoDOT’s Sign Management 
Database. Recent projects include 
the I-270 North Design-Build, I-270 
Riverview Interchange, and Route 
EE ADA Improvements in 
Moberly.
In the case of this project the 
spreadsheets contained structural 
sign information exported for 
multiple queries including by 
mainline direction, ramps, outer 
roads, and cities and counties.



Inspect, track, report, and manage visual 
structural sign inspections using an 
interactive GIS database and online 
mapping, accessible to the project team via 
any web-browser and field tablets to 
provide efficiency to the project schedule 
and budget.  The GIS database would also 
be part of the deliverables to incorporate 
into MoDOT’s sign management systems.
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PROPOSED 
APPROACH



DATABASE & GIS SETUP
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EXISTING DATA
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DATABASE DEVELOPMENT



GIS MAPPING SETUP

The GIS mapping was setup to 
allow the project team to easily 
identify the various types of signs 
to be inspected, as well as the 
inspection status of the signs.  This 
helped provide the project team 
and management oversight on 
project statuses, in addition to 
allocating resources to stay aligned 
with the project schedule.

13



GIS ACCESSIBILITY

OFFICE DESKTOP FIELD TABLET
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Sign inspection GIS mapping 
needed to be accessible to the 
project team and management 

to track inspection progress 
and review data.

Sign inspection GIS mapping 
needed to be accessible to 

field crews to perform 
inventory updates, condition 
assessment, and take photos.



FIELD ASSESSMENT
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TRAINING

Both field crews and office team 
members were trained on using the 
GIS mapping applications to 
perform the various project 
activities.
Training was completed for 
desktop applications both in-
person and remotely, while mobile 
inspection training was completed 
in the field.
Procedure documents were also 
shared with the project team, 
including data dictionaries of the 
GIS database fields.

16Assessment training included checking sign retroreflectivity with new equipment.
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FIELD TABLET SOFTWARE



SIGN INSPECTION APPROACH

GROUND MOUNT
Dedicated crews assigned to 

ground inspections. Typically, 
did not require any lane 

closures or impacts. 
Performed from the shoulder 

using ladders and other 
inspection equipment.  

OVERHEAD
Dedicated crews assigned to 

overhead inspections.  
Required traffic control 

measures and lane closures 
for most inspections. 

Performed using bucket truck, 
lift, or climbing (where 

approved) and other 
inspection equipment.

18Inspected nearly 1,100 Ground Mount signs and 600 Overhead signs.  



GROUND MOUNT INSPECTION FIELDS
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OVERHEAD INSPECTION FIELDS
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REPORTING & ANALYSIS
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DATA DASHBOARDS
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SCRIPTED 
ANALYSIS
To efficiently and 
consistently identify sign 
structures deemed 
“insufficient” (requiring 
recommendations), a 
Python / C# script was 
developed to analyze 
designated criteria and 
automatically populate 
the GIS database with the 
correct Status and reasons 
for being flagged.
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SIGN INSPECTION REPORTS



REVIEW PROCESS

Coordinating with the project team 
and MoDOT, the inspection data 
and recommendations QA/QC 
review process was incorporated 
into the GIS database and 
mapping.  This allowed for simple 
data filters to identify the signs 
that were ready for review, which 
was also visualized on the GIS 
mapping.  This approach 
significantly helped streamline 
project communication and 
reduced the amount of back & 
forth data submittals.

25



26

DATA &
FILE SHARING
The GIS mapping was 
configured to allow data 
exports (CSV / Excel) at 
anytime during the project 
for custom review and 
analysis.
The GIS database was also 
enabled with feature related 
attachments, which 
included photos of signs, 
but also allowed sign design 
files and specifications to be 
linked directly to each 
specific sign.



DATA DRIVEN
“The goal is to turn 
data into information, 
and information into 
insight”

Carly Fiorina
Ex-CEO, Hewlett Packard
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SUBSEQUENT PHASES
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POST-ASSESSMENT SCOPE OF WORK

CONCEPTUAL STUDY
Provide a conceptual study 

report summarizing the 
project groupings of signs for 
repair or replacement based 

on location and severity, 
including estimated costs for 

each sign and project.

FINAL PSE’S
Provide Final Plans, 

Specifications, and Estimates 
for each project based on the 

approved scope from the 
Conceptual Study aligned 
with current construction 
scheduling and budgets.
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LESSONS LEARNED
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LESSONS LEARNED

GIS DATABASE CONSISTENCY

GIS database schema provided a 
consistent data structure and 
process for all team members 

collecting and reporting data for the 
project. Also allowed for easier field 

crew training across project teams.

Using “real-time” GIS mapping 
improved field crew 
communication & coordination, as 
well as allowed the office team to 
view and share issues directly 
following inspection.

“REAL-TIME” COORDINATION
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LESSONS LEARNED

EFFECTIVE COMMUNICATION

Leveraging the GIS mapping and 
data dashboards helped effectively 

communicate the project status with 
project management and team, as 

well as allowed for critical 
(emergency or insufficient) locations 

to be more easily identified. 

The GIS mapping and database 
provided an efficient workflow to 
help manage the QA/QC and 
review processes, in addition to 
sign file management capabilities.

GIS-DRIVEN WORKFLOW
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LESSONS LEARNED

STREAMLINED REPORTING

Custom, data-driven scripts and 
templates were created to 

streamline sign analysis and 
reporting, allowing more time to 

focus on more critical aspects of the 
project scope, such as data review 

and recommendations.  

Once the GIS database, processes, 
and workflows are established, this 
approach can easily be 
implemented and applied to other 
similar structural sign inspection 
projects at various other locations 
and/or districts. 

SUSTAINABLE APPROACH
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QUESTIONS & 
ANSWERS



Elena Wise, PE, PTOE

Transportation Project Manager

O: 314.627.0818

ewise@civildesigninc.com

Infrastructure + Analytics Service Leader

O: 314.880.4436 | M: 618.410.9800

jlinley@civildesigninc.com

Jeremy Linley, PE, CFM

THANK YOU!
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