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APPENDIX C: TERMS AND DEFINITIONS 

Terms used in this BIM Execution Plan adhere to the ISO 19650 suite of BIM Standards. The 
definitions of terms can be found on the ISO's online browsing platform at the link: 

https://www.iso.org/obp 

List of Acronyms 

Acronym Term 
AGC Associated General Contractors 
AIM Asset Information Model 
AMG Automated Machine Guidance 
AR Augmented Reality 
BCM Bridge Construction Memos 
BEP BIM Execution Plan 
BIM Building Information Modelling 
BIM4I BIM For Infrastructure 
BIRIS Bridge Inspection Records Information System 
C3D Autodesk Civil 3D Software 
CADD Computer Aided Design and Drafting 
CCO Contract Change Order 
CDE Common Data Environment 
CFD Contract for Delivery 
CMGC Construction Manager General Contractor 
COS Capital Outlay Support 
CSRC California Spatial Reference Center 
CSV Comma Separated Values 
CTSRN Caltrans Spatial Reference Network 
CUD Caltrans Utility Database 
DDM Digital Design Model 
DDXX Deputy Directive #XX 
DAB Digital As-Built 
DEA Division of Environmental Analysis 
DES Division of Engineering Services 
DIME Data Interchange for Materials Engineering 
DLT Distributed Ledger Technology 
DRS Document Retrieval System 
DTM Digital Terrain Model 
EDMS Electronic Document Management System 
EOR Engineer of Record 
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Development Phase 

During the Development Phase, the highly rated ideas are expanded and developed into VA 
alternatives or recommendations (note these terms are used interchangeably herein). The 
development process considers the impact to performance, cost, time, and risk of the alternative 
concepts relative to the baseline concept. This analysis is prepared as appropriate for each alternative 
or recommendation, and the information may include a performance assessment, initial cost and life 
cycle cost comparisons, schedule analysis, and an assessment of risk. Each recommendation herein 
describes the baseline concept, proposed changes, anticipated benefits, implementation 
considerations including resource implications, potential challenges, and the organization’s functional 
groups that would be involved and/or impacted. Calculations are also prepared for each 
recommendation as appropriate. 

Presentation Phase 

The VA study concludes with a preliminary presentation of the VA team’s assessment of the project 
and VA alternatives. The presentation provides an opportunity for the owner, project team, and 
stakeholders to preview the alternatives and develop an understanding of the rationale behind them. 

Implementation Phase 

After the stakeholders have had an opportunity to review the alternatives identified by the VA team, 
the team leader conducts an implementation meeting to discuss the alternatives and resolve 
appropriate action for each VA alternative. If necessary, any other VA report edits requested by the 
representatives are also made by the VA team leader and a final report is issued. 

This implementation meeting helps to ensure that savings or process improvements are not lost due 
to lack of communication, and that those VA alternatives that are accepted are properly integrated 
into the project design. 

VA REPORT 

Preliminary Report: Following the completion of the VA study, the team leader compiles the 
information developed during the VA study into the Preliminary Value Analysis Study Report. This 
report, documenting viable alternatives, is provided to the customer within the timeframe 
requested. 

Final Report: Once all VA alternatives have been either accepted or rejected, the team leader 
updates the Preliminary Value Analysis Study Report to show the final results of the study in a Final 
Value Analysis Study Report. 

The following Caltrans VA Study Activity Chart describes each activity. 
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Background 
Rapid developm

ent of inform
ation technologies is transform

ing how
 

inform
ation is produced, shared, exchanged, and m

anaged throughout a 
project’s life cycle. This transform

ation is accelerating in DO
Ts across the 

country 
due 

to 
the 

pressing 
need 

for 
efficient 

w
ays 

of 
delivering 

transportation projects and an enhanced need for collaboration internally 
and externally. Caltrans rolled out a new

 Strategic Plan and one of the 
strategic goals is focused on Stew

ardship and Efficiency. The Caltrans 
Project Delivery Program

 has launched an initiative to Im
plem

ent Virtual 
Design and Construction (VDC), m

ore w
idely know

n in the industry as 
Building Inform

ation M
odeling (BIM

) – Infrastructure and/or Advanced 
Digital Construction (ADC) system

s. 

Caltrans prim
arily develops and constructs transportation im

provem
ent 

projects by creating tw
o-dim

ensional plan sheets to represent the design of 
the project that is built in the three-dim

ensional real w
orld (3D). Even though 

Caltrans 
Surveying 

and 
M

apping 
has 

been 
providing 

3D 
data 

for 
approxim

ately 20 years, recent advances in engineering and project 
m

anagem
ent softw

are m
ake it possible for the transportation industry to 

utilize the VDC approach used in other civil engineering sectors and em
ploy 

VDC in the design and construction of roadw
ays, bridges, and other 

transportation infrastructure. Data and products developed for capital 
im

provem
ent projects, used in the VDC approach, becom

e transportation 
assets to 

be m
aintained by the ow

ner and operator of the State’s 
transportation system

. 

VDC w
ill share inform

ation from
 various program

s and stakeholders in a 3D 
virtual w

orld. This visual and digital representation of the design, as it is 
proposed to be built, over tim

e, w
ill establish an environm

ent that enables 
decision m

akers to have better inform
ation available on w

hich to base their 
decisions and develop projects that can be designed and constructed safer, 
in less tim

e, for less m
oney, and w

ith higher quality. 

Benefits of a fully functional VDC im
plem

entation include: 
• 

Im
prove safety (ex. AM

G) 
• 

Reduce design errors, m
odifications, and construction conflicts 

• 
Reduce printing and paper use to support the Departm

ent’s 
Sustainability Program

 
• 

Expand Best Practices throughout the Departm
ent by standardization 

of docum
ent m

anagem
ent. 

• 
Autom

ate docum
ent w

orkflow
 and notifications 
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• 
Digitize approval processes and electronic signatures 

• 
Share, transfer, and collaborate digital data and docum

ents 
internally and externally 

• 
Autom

ate docum
ent archiving w

ith built-in record retention 
schedules 

• 
Attract and retain a diverse innovative w

orkforce 
• 

Low
er bids by providing enhanced project inform

ation 
• 

Im
prove m

ulti-disciplinary collaboration 
• 

Enhance review
 of com

plex projects 
• 

Detect construction, utility, and other conflicts (ClashDetection) 
• 

Increase efficiency and productivity 
• 

Im
prove Asset M

anagem
ent 

• 
Im

prove Subsurface Utility Engineering 
• 

Reduce Construction claim
s 

• 
Low

er Capital O
utlay Support Costs 

• 
Reduce project developm

ent risk 
• 

Im
prove decision m

aking through better inform
ation 

Purpose 
Stew

ardship and Efficiency. Im
plem

ent Virtual Design and Construction 
techniques and products into Caltrans’ transportation project w

orkflow
 

that results in project developm
ent efficiencies, enhanced collaboration, 

reduced delivery risk, and im
proves asset m

anagem
ent inform

ation. The 
VDC approach develops a cyclical process of continuous im

provem
ent and 

state of the practice know
ledge base that w

ill generate a m
ore seam

less 
process for designing, constructing, and m

aintaining roadw
ay 

infrastructure. 

Desired 
Goals 

• 
Im

plem
ent m

odel-based project delivery w
orkflow

 to achieve 
digital delivery of project plans, specifications, estim

ates, 
construction, construction adm

inistration and as-builts into a 
360-degree living m

odel concept. 
• 

Go paperless from
 inception to com

pletion and deliver a 3D 
M

odel as the Legal Construction Contract Docum
ent for 

appropriate projects in 1-3 years, utilizing phased 
im

plem
entation. 

Expected 
Deliverables 

Develop and deploy an im
plem

entation plan that includes the follow
ing 

com
ponents: 
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• 
An integrated w

orkflow
 m

odel including all aspects of 3D 
m

odeling for all appropriate groups w
ithin the departm

ent 
show

ing inputs and outputs from
 project inception to asset 

m
anagem

ent 
• 

Tim
elines and resource needs for phasing in VDC 

im
plem

entation in the CO
S program

 
• 

Prioritize the techniques that should be im
plem

ented or piloted first 
based on existing equipm

ent and softw
are already in use by the 

departm
ent (i.e. Civil 3D, M

icroStation, LiDAR) 
• 

Identify additional VDC hardw
are, softw

are, and IT 
infrastructure needs, gaps, and deploym

entchallenges 
• 

Expand the use of on-going VDC efforts (i.e. AM
G, LiDAR,3D 

m
odeling, visualization, Subsurface Utility Engineering, e-

Construction, Asset M
anagem

ent, Electronic Docum
ent 

M
anagem

ent System
, Intelligent Com

paction) 
• 

Enhance Constructability Review
s 

• 
Identify Pilot Projects to im

plem
ent elem

ents of VDC 
o

 
Generate a 3D Building Inform

ation M
odel (BIM

) for
bridge and structures com

ponents 
o

 
Create an integrated m

ulti-disciplinary 3D m
odel for

highw
ay project 


Roadw

ay 


U
tilities, structures, drainage, and m

ore as 
applicable 

o
 

Integrate the bridge &
 structures BIM

 w
ith highw

ay 3D
m

odels 
o

 
Evaluate existing softw

are and databases and align w
ith

new
 industry standards for VDC 

o
 

3D construction inspection m
ethods 

o
 

Digital As-builts 
• 

Procure additional and replacem
ent data collection 

platform
s/equipm

ent 
o

 
Aging M

obile Terrestrial LiDAR scanning system
 SS

equipm
ent and drones 

Sponsors 
Donna Berry, Chief Engineer (Acting) Am

arjeet 
Benipal, Director, District 3 George Akiyam

a, 
Chief Inform

ation O
fficer 

Cham
pions 

Tim
 Greutert, Chief, Division of Construction (Acting) Janice 

Benton, Chief, Division of Design 
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Tom
 O

strom
, Chief, Division of Engineering Services (DES) 

Kim
berly Erickson, Chief, Division of Right-of-W

ay and Land Surveys (RW
LS) 

Karl Dreher, Chief Deputy, N
orth Region 

Jeff W
iley, Chief, Division of Project M

anagem
ent (Acting) 

Ram
on Hopkins, Chief, Division of Environm

ental Analysis (Acting) M
ike 

N
guyen, Chief, Infrastructure M

anagem
ent Division 

Steering Group 
Paul Chung, Division of Design (Lead) 
Raym

ond Tritt, Division of Construction 
Gudm

und Setberg, DES 
Scott M

artin, RW
LS 

Helena Lenka Culik-Caro, District 4 Jam
al 

Elsaleh, District 8 
Carlos Portillo, N

orth Region Sang 
Hoong, IT 

External 
Stakeholder 
Group 

Construction Industry FHW
A 

Softw
are Vendors/BIM

 Industry A&
E 

Consultant 
O

ther State DO
T’s VDC experts 

Com
m

ittee 
M

em
bers 

Jesus M
ora Chair, VDC Program

 M
anager 

Devin Porr, Division of Construction 
Cathy Kurtz, Division of Design, CADD 
John Lam

m
ers, DES, Structures Construction Elias 

Kurani, DES, Bridge Design 
M

ina Pezeshpour, DES, Bridge Design Doug 
N

guyen, DES, O
ffice Engineer 

Scott W
illiam

s, Division of Environm
ental Analysis Rich 

W
illiam

s, Division of Project M
anagem

ent JC 
Ham

ilton, Inform
ation Technology 

Chad Baker, Geospatial Data O
fficer Said 

Ism
ail, Division of Traffic O

perations 
Cam

ille Abou-Fadel, Division of M
aintenance Ron 

Tollison, N
orth Region, Design 

Austin Bossetti, District 4 
Dave O

lander, District 11 Surveys W
illiam

 
Pilkington, N

orth Region, Surveys Issam
 

Abum
uhor, District 7 Construction 
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Subcom
m

ittee 
Subject M

atter 
Experts (SM

Es) 

Construction: Aaron Cham
berlin and Robert N

agy Design: 
Christopher Fugitt 
Structure Construction: Elpidio Perez Structure 
Design: Lynn Hiel 
O

ffice Engineer: Aaron Daniels Environm
ental 

Analysis: As N
eeded Project M

anagem
ent: 

Anthony Perry 
Land Surveys: Chris Thornton and M

ark Counts Inform
ation 

Technology 
Legal: Jeffrey Knox 
District SM

E’s Asset 
M

anagem
ent 

Frequency of 
M

eetings 
Sponsors: 

• 
Q

uarterly 
Cham

pions &
 Steering Group: 

• 
M

onthly 
Com

m
ittee: 

• 
As needed, m

inim
um

 M
onthly 

Technical SM
Es &

 Sub-Com
m

ittees: 
• 

As N
eeded 

Roles &
 

Responsibilities 
Cham

pions: 
• 

Provide leadership 
• 

Define scope 
• 

Provide oversight and direction to team
 activities 

• 
Provide final tim

ely review
s, feedback and approvals on team

 
activities and deliverables 

• 
Participate in briefings and decision m

eetings 
• 

Review
 and approve recom

m
endations 

• 
Cham

pion the recom
m

ended changes 
• 

Provide necessary resources to accom
plish objectives and 

deliverables 
• 

Resolve issues 

Steering Group: 
• 

Ensure scope and objectives are adequately stated and sized 
• 

Provide guidance and direction to the Com
m

ittee 
• 

Com
m

unicate corporate issues and priorities 
• 

Provide final review
 of deliverables 
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• 
Participate in briefings and decision m

eetings 
• 

Validate Com
m

ittee recom
m

endations 
• 

Resolve issues 

Com
m

ittee Chair: 
• 

Facilitates com
m

ittee m
eetings (arranges agenda, logistics, 

venue, produces m
inutes and action item

s) 
• 

Develop a delivery w
orkplan and track and report team

 
progress tim

ely to the Steering Group and Cham
pions 

• 
Serves as point of contact for statew

ide exchange of 
inform

ation to the team
 

• 
Liaison betw

een the com
m

ittee and others 
• 

Attem
pts to resolve issues and elevates as necessary 

• 
W

ork w
ith the Com

m
ittee to clearly define assum

ptions and risks for 
a successful outcom

e and collaborate w
ith the Steering Group on 

these item
s 

• 
W

ork w
ith the Steering Group and Cham

pions to ensure m
em

bers 
are actively engaged and participate 

Com
m

ittee: 
• 

Identify 
business 

requirem
ents 

(i.e., 
w

orkflow
s, 

notifications, 
version control, approval process, electronic signatures, autom

atic 
docum

ent archiving, etc.) 
• 

Review
 and evaluate vendor VDC products 

• 
Develop, support, and oversee VDC test pilots in Districts and 
Headquarters 

• 
Seek outside support and input from

 external entities 
• 

Track progress, results, and evaluations of each Project 
Delivery test pilot for analysis 

• 
Report of findings and recom

m
endations on system

 that best 
m

eets Caltrans VDC needs to deploy VDC 
• 

Assist in the m
anagem

ent of organizational change 
• 

Devote the necessary tim
e and thought to fully participate in team

 
activities (i.e. M

eetings, im
plem

entation plan, training or w
ork 

sessions, preparation, and presentation of findings) 
• 

Fairly and equitably represent the interests and operation of all 
functions to ensure the best possible decision m

aking 
• 

Track and investigate other DO
T efforts 

• 
Collaborate w

ith External Stakeholder Group 
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Technical SM
E Subcom

m
ittee: 

• 
Define/refine roles and responsibilities of task-related w

ork 
• 

Collect and analyze data 
• 

Investigate various issues, functions and/or processes 
• 

Conduct related research as needed 
• 

Identify risks and alternatives to m
itigate them

 
• 

M
ake presentations of findings and/or results 

• 
Generate and develop recom

m
endations for change 

• 
Integrate 

feedback 
on 

deliverables 
from

 
Sponsors, 

Cham
pions, Steering Group, and Com

m
ittee m

em
bers 

• 
Advocate proposed recom

m
endations 

• 
Prom

ote and support VDC activities 
• 

Assist in District and/or Headquarters training 

Reporting 
Structure 

• 
Technical/External/District 

Subcom
m

ittees 
w

ill 
report 

to 
the 

Com
m

ittee 
through 

updates, 
recom

m
endations, 

and 
support 

m
aterials 

• 
Com

m
ittee w

ill brief Steering Group and Cham
pions regularly on the 

progress 

Decision 
Process 

• 
VDC Technical Subcom

m
ittees, External Advisory Subcom

m
ittees, 

and District Subcom
m

ittees present advice and recom
m

endation to 
Com

m
ittee 

• 
Com

m
ittee review

s, decides by m
ajority vote if consensus cannot be 

reached, and m
akes recom

m
endations under the guidance from

 the 
Steering Group 

• 
Cham

pions review
 and m

ake decisions on recom
m

endations and 
inform

s the Sponsors for concurrence. 

Am
endm

ent 
• 

As needed, recom
m

ended by the Steering Group and 
approved by the Cham

pions and Sponsors 

Target 
Com

pletion 
Date 

A w
orkplan that includes sub team

 target com
pletion dates should be 

developed for each sub team
 and consolidated into an over all plan. 

Rev. 01/28/2022 
Page 7 of 8 



• lb/tran5· 

9-~ 

~/~~ 

~u.~ 

~~~c~,,,, 

~~ -
o/(J/~t_,___ 

llliL 
~SM 'tr 

~ 
/{hWA,r s f3~ 

f=rA~ 

Project Delivery 

Virtual Design and Construction Initiative (BIM- Infrastructure) 
Committee and Team Charter 

This charter is hereby adopted on March 14, 2022. 

Champion Signature Name 
Janice Benton, Chief, Division of Design 

Tim Greutert, Chief, Division of Construction 
(Acting) 

Tom Ostrom, Chief, Division of 
Engineering Services 

Kimberly Erickson, Chief, Division of 
Right-of-Way and Land Surveys 

Jeff Wiley, Chief, Division of Project 
Management (Acting) 

Karl Dreher, Chief Deputy, North Region 

Ramon Hopkins, Chief, Division of 
Environmental Analysis (Acting) 

Mike Nguyen, Chief, Infrastructure 
Management Division 

Sponsor Signature 
Donna Berry, Chief Engineer (Acting) 

Amarjeet Benipal, Director, District 3 

George Akiyama, Chief Information 
Officer 
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