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* The Army Modernization Strategy (AMS) describes how
the Total Army (Regular Army, Army Reserve, National
Guard, and Army Civilians) will transform into a multi-
domain force by 2035 to retain its position as the globally
dominant land power.

» To achieve this goal, one of the primary objectives
will require installations management practices to
transform to accommodate new information-era
P rOble m technologies as defined in LOE3: Modernize and
Innovate. However, despite advances in technology and
available COTS solutions, current Army practices are still
mostly supporting a traditional, siloed, single transaction
approach typical of the industrial age when it comes to
installations. Enabling a common operating picture that
allows the organization to make informed, data-driven
decisions at every level is a core driver of the Army
Modernization and Installation Strategies. ,

o
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Framing the Environment

Current State: Desired End State:
Projects are becoming more complex Common Data Environment = Effectively integrate systems

Generating massive amounts of Data , . : _ _
. . . Visualize & Assess the project holistically to:
95.5 %Data is going unused due to disconnected .
Monitor & measure progress

systems _
Difficulty maintaining single source of truth Understand risks & costs
13% construction teams time is spent searching for Communicate seamlessly with stakeholders
documents Have insight into space & asset data at project & portfolio levels
Siloed working environments - communication & coordination Effective Data Management & Data Governance strategies
challenges Share data securely

Inefficient means to visualize project data holistically
30% AEC firms use applications that don’t integrate

Frame The Problem: Operational Approach:
Digital twins remain a new and untapped resource Leverage uCOP/JECOP as CDE - increased visibility
Owners & PMs not aware of pros & cons of implementing DTs Define operational assets & data requirements
AEC sector one of the least digitized Stakeholders need to adopt long-term mindset
Outdated contracts & procurement strategies Update contract language > incentivize innovation
AEC sector is fragmented - One-off projects Ensure models are machine readable & usable for data workflows
Lack of common standards for sharing data Interaction & information sharing must be encouraged
PDTs fail to optimize their process & underutilize their data. Transfer knowledge - apply lessons learned
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Modernization Call to Action

DoD Army USACE/ERDC

ARMY INSTALLATIONS
STRATEGY

Ting thie Army i Raultiphe Demaing

RESEARCH &

DEVELOPMENT
E&C Strategy Map 2 0 STRATEGY

pet o e

U.S. Department of Defense

Vision 1. Deliver Quality Consistently.
« Empower E&C to reinforce high expectations.

Engineering
solutions for our
Nation’s toughest

challenges

2022 .

o " National Defense "+,
X Strategy o

Operating

. Develop and Enable the
Workforce.
+ Recruit, develop, and retain top talent. Lampinig thi Faundion oy
-;r:::::;wumuwm:h|w’- For & Miw Bokd Big
+ Recognize and reward excellence. w— - of LIACE RED

2009
ARMY MODERNIZATIOM STRATE
= Ll L

of
“The United States of America

the Futrs

. Leverage Collaboration and
Ingenuity.
+ Harness the power of the enterprise.

+ Embrace innovation to prepare for tomorrow..
- Foster and strengthen mutually beneficial relationships.

Moremesingr TE01

The Strategy identifies Mitigate and Win Future Modemnize Suppaort Enable Smart

the current Top Ten Adapt to Wars Our Mation's Resilient and Resilient
p

USACE RED Priorities Climate Changs Infrastructure Communities. Installations

to address the Mation's

toughesl c:hn||engea

with multi-disciplinary

solutions.

QFFICE OF THE ARNY CHIEF INFORBATION OFFICER

ARMY DIGITAL
TRANSFORMATION
STRATEGY

Ensure Secure Revolutionize Improve Cyber Protect and
Environmental Reliable and Accelerate and Physical Defend the
Sustainability Installation Diecision- Security Arctic
and Resilience Energy Making
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Digital Engineering QOverview

DIGITAL ENGINEERING ECOSYSTEM

= What is Digital Engineering?
— Combines model-based
techniques, digital practices,
and computing infrastructure

— Enables delivery of high pay T
off solutions to the warfighter DUMeE
at the speed of relevance

use of Models
DEPARTMENT OF DEFENSE
Provide an

Authoritative
Source of Truth

= Reforms Business Practices

— Digital enterprise connects
people, processes, data, and
e Es 5
capabilities Inetrctine

and
Environments

JUNE 2018

Office of the Deputy Assistant Secretary of Defense
for Systems Engineering

Vastingion, 0. — Improves technical, contract, and
business practices through an g

authoritative source of truth and latidie
digital artifacts

Modernizes how we design, operate, and sustain capabilities

to outpace our adversaries

Distribution Statement A: Approved for public release. Distribution is unlimited. DOPSR Case #18-5-2365
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DoD INSTRUCTION 5000.97

DIGITAL ENGINEERING

Figure 1. Digital Engineering Framework

Originating Component:  Office of the Under Secretary of Defense for Research and Engineening

Effective: December 21, 2023

Releasability: Cleared for public release. Available on the Directives Division Website
at hups:/iwww esd whs mil/DDY,

Incorporates and Cancels: t of Defense Directive 5000.59, “DoD Modeling and

Department
Simulation (M&S) Management,” August 8, 2007, as amended

Approved by: Heidi Shyu, Under Secretary of Defense for Research and Engineenng

Digital Twin

A computerized representation (integrated set of
models) thatserves as the real-time digital
counterpart of a physical object or process.

/

Digital Thread Examples: Vi

Purpose: In accordance with the authority in DoD Directive $137.02, this issuance establishes policy,
assigns ibilities, and provides procedures for impl ing and using digital engineening in the
development and sustainment of defense systems
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Requirements Analysis 1
Architecture Development

Design and Cost Trades ]
Design Evaluations and ‘
Optimizations

System, Subsystem, and Component ‘
Definition and Integration

Cost Estimations

Training Aids and Devices

Development

Developmental and Operational @ Digital Threads

Tests
Product Support

Data
Data management should adhere to DoD Data Str.

Digital Model Examples:

+ Requirements model
= Structural model

4 o
o U o + Functional model
= o + Architecture model

o
o + Business process model
o ~0 = Enterprise model
+ Human performance models
5N - « Product life cycle models
S AN
7 90p00° EN
14 Digital Engineering Ecosystem \

Infrastructure

- _ ‘ Digital Artifact Examples:
= Hardware - Tools ‘ ) -
- Software - Workforce = Specifications

o [Earads i = Technical drawings
= Design documents
Approach f = Interface management documents
* Processes = Analytical results
- Development, testing, manufacturing, etc. 'l
* Methods ,l

- Model-based systems engineering (MBSE),
modeling languages, etc. @

* Practices

- DevSecOps, etc. N .
igital Artifacts

~ s

-h.___'-_'-,

ategygoals — make data visible, accessible, understandable, linked, trustworthy, interoperable, and secure
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Installations of the Future

"Modernization is FUTURE readiness” - Secretary Wormuth
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Modern
installations
support a
modern Army

® USAR
® ARNG
@® Active Army

Take Care of People
Installations
Strategy LOEs drive Strengthen Readiness &
POM 25-29 Resilience
requirements to
support and enable
the MDO Ready
Force of 2035

Modernize and Innovate

Promote Stewardship

STRATEGIC SUPPORT AREA (SSA)

* Operationalize installations
* Expand protection
* Adapt resilient systems
* Facility investment plans
* Modernize and secure the information
backbone
* Support Army modernization/AMS
* Transform installation operations
* Reward innovation
* Preserve natural resources
* Remediate contaminants
* Implement metrics/modern technologies

N
e

The operating
environment

«New threats
» Multi-Domain Operations
» Technology

(1

VISION

* Every installation a platform
of capabilities with a COP

*» Constellations of
installations with enterprise
connectivity

* Dispersed, adaptive,
resilient

ENDSTATE

installations,
enhancing strategic readiness
in a contested MDO
battlespace, while providing
quality facilities, services &
support to our Soldiers,
Families & Civilians
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Building a Digital Twin

01

Evaluate Business Create a Digital Twin Stabilize the MVP Add Additional Areas Monitor Progress and
Process Opportunities Solution MVP and Mature and Processes Return on Investment

Visartsrh Ire '_..;I:w!.u_-r_|-=||'-:-_+|i'5:

VESATIECN.LOMm
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Factors to Consider During Development

Data Integrity

Data Accuracy

. Interoperability

Scalability
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Levels of a Digital Twin

Five dimensions
Static twin @
_E.;p L i
! 1 Visualization Dynamic twin f
L Operational twin J E
Simulation Twin M
—[ Optimization ]— : ’
igital Twi , 1 s
[ Digital Twin ] Predictive twin OGN
\ F
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Digital Transformation Maturity

Digital Project Delivery:

a) Unstructured to Structured Data

b) Fragmented to Connected Data

c) Low-Quality to High-Quality Data

Streamline
processes

Automate
processes

Organize
information
Digitize
information

Digitalization
Leveraging digital
technologies and digitized
data to enable or improve
processes.

Digitization

Changing from analog or _ USACE is only in the early stages of digitization

hysical to digital form.
December 6, 2p024}/ 9

@

Transform the
Institution

Digital
Transformation
Series of deep and
coordinated culture,
workforce, and
technology shifts that will

transform USACE and
our Customers.

National Institute of Building Sciences
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Use Case Analysis

Emergency Response

General Population Notification
Workflow Management
Building System Analytics
Wayfinding

Autonomous Task Equipment
Camera Analytics

Emergency Utility Management
Waste Management

WEATHER STATIONS

Dam Management

Schedule & Occupancy-Based HVAC Control
Gun Shot Tracking FESMEETY
Scheduling Building Resources SYSTEMS
Scheduling Range Resources

@

HVAC 5YSTEMS
LIGHTING

CONTROL

REMEWABLE

SHADE CONTROL

Utility Management
Safety Management

Master Planning

Space Utilization & Allocation
Asset Management

Tracking Construction Progress
Remote Inspection

Geospatial Planning

Energy Monitoring

Anti-Terrorism and Force Protection

CRITICAL
POWER SYSTEMS
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UTIUTY
METERING

ENERGY

DIGITAL SIGNAGE

POWER

=
SUBMETERING

ACCESS
CONTROL

OCCUPANT
DASHBOARDS

FLEXIBLE WORK
SOFTWARE
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Models & Visualization

3D Web Scenes Reality Capture Virtual Reality 4D Schedules
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Database Integration

Space Asset Master Plannin Computer-
Management Management 5 Aided Dispatch

i E ~————~

UTILITIES | WATER CONTROL | WATERFRON
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Project Delivery Reporting

IG & OTHER DATA INDICATORS
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Security
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Future Database Integration

Training Air Quality

Utility
Monitoring
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uCOP Data Integration and Visualization @

U.S.ARMY

Integrates Program/Project Data

Virtual Reality
Laser Scans

g, - . \mmems. Contract Docs
i, = mg)seout Docs
%, &% - COBie Data

Mgps, Imag:r:; 1 = + Indoor Mapping
cenes, s — - LEED
Layers, B * 4D Schedules
Dashboards, O NNews . .
asstor;:ar:'a :S P2 RMS “ MS Office Apps
Analytics ENGlink

CEFMS & CT

Surve¥123 Mappin &
Mobile Medellog
Collection _

B ————

Qlik Interactive Dashboard

OB 0o0g

Time Las Model

uCOP Connects the ENTERPRISE




Storymapping

US Army Engineer
Research and
Development Center

DPW Geospatial & Rich Visualization Portal
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Thank You

Brandon Meinert, CM-BIM, CD,
BPA

Acting Chief, Installations Readiness Branch
Construction Engineering Research Laboratory
U.S. Army Engineer Research and Development

Center
U.S. Army Corps of Engineers
Brandon.M.Meinert@usace.army.mil
816-560-2607
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