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Bringing I1SO 19650 to Silicon Valley —

BIM Challenges on the BART Extension =~

y

P

Peter Starnes

BIM Manager | Peter.Starnes@mottmac.com

Brindusa Dumitrascu

BIM Coordinator | Brindusa.Dumitrascu@mottmac.com



About the speaker

Peter Starnes

| work for global engineering firm Mott MacDonald and my role involves
championing the use of BIM processes and providing leadership and
guidance for collaborative working. | act as information manager on BIM
projects working towards ISO 19650 and | devise and monitor suitable

workflows for BIM processes, tailored to the needs of the project.

I'm responsible for ensuring consistent quality and on-time delivery of
technical models, coordinating a multidisciplinary team across multiple

locations, organizations and time zones.

\
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About the speaker

Brindusa Dumitrascu

Senior Digital Delivery Specialist with Mott MacDonald. Learned the ins-
and-outs of document management and project delivery by holding a few
different roles in the company and by working on some milestone

projects.

Experienced in Revit, Navisworks, BIM 360, ProjectWise, SharePoint, BIM
Track.




Project Overview

The BART to Silicon Valley (“BSV”) Program will extend the San
Francisco Bay Area Rapid Transit (BART) system from the city of
Fremont in Alameda County through the cities of Milpitas, San

Jose and Santa Clara, in Santa Clara County.

The 16-mile BART extension to Santa Clara County is being

implemented in multiple phases.

Phase Il of the Program is a 6-mile, 4-station extension from the
under-construction Berryessa Station to Santa Clara (BSVII), and it

includes:
* Approximately 5-mile long tunnel through Downtown San Jose

* Three below-ground stations (28t Street / Little Portugal

Station, Downtown San Jose Station, Diridon/Arena Station)
* One at-grade station (Santa Clara Station)

* Maintenance yard and associated works.
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Digital Delivery Project Set-Up

Notice to Proceed Team Mobilization

May 2019

June — August August
2019 2019

Project Timeline

10% Level of Design Development

Expedited Project Delivery

Value Engineering

December January - March April = June

2019

2020

2020

Present
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Client BIM Goals for the Project

Common working environment for collaboration

Mitigate project risk through connected data and models

Use new and innovative technologies where appropriate
Enhance ability to make informed and timely decisions
Increase confidence and predictability of cost and schedule
Simulate construction to identify risks in a virtual environment

Enhance productivity and deliver work efficiently



1ISO 19650

BSVII project adopts the principles of BIM as set out in ISO 19650:
 Confirm the BIM execution plan

* Establish the digital delivery environment

* Establish the list of deliverables

* Mobilize resources

* Establish the processes for the review, approval, and sharing of information

BS ENISO 19650-1:2018

e 3 - ok
BSI Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Part 1: Concepts and principles

bsi.

BS EN ISO 19650-2:2018

o 3 g et lRY
BSI Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Part 2: Delivery phase of the assets

bsi.




Outcome Oriented Targets (Lean Engineering)

“Begin with the end in mind”

* Reduce waiting and searching for information

* Avoid over production of information with no defined use
* Eliminate defects and re-work through better coordination
* Re-use models and look for interchange opportunities

* Build confidence into models

e Reduce time and cost
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VTA’s BART Silicon Valley
BIM Execution Plan Phase Il Extension Project

General Engineering Consulting Services

* Digital delivery
e Building information modeling
 BIM execution plan details

* Key roles and responsibilities

* Project BIM objectives and goals
* File sharing / document management

* Software and training

e BIM / CAD modeling guidelines BIM Execution Plan
. - e 30% Design Phase
QA / QC and model coordination Pevicion PO3

e Final deliverables June 22, 2020

MMW TEAM
MOT T MACDON

NS ERGINETIIY



MIDP

* Master Information Delivery Plan

 Master file detailing document names by discipline, asset and

contract

* Discipline teams responsible for maintaining drawing lists in

the MIDP

 BIM team responsible for maintaining model lists (MPDT —

Model Production Delivery Table) in the MIDP

* Tracking the completion of files in Power Bl

o
n =
;3 £
el (o]
g
M Bi M H B B B B0 B B B0 R
TRACK [ 30% Y M == == 412203 385606-MMW-TRACK-XX-DR-TR-412203 PLANAND PROFILES1 571+00.00 TO 51 581+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412203 385606-MMW-TRACK-XX-DR-TR-412203 PLAN AND PROFILE - 51 571+00.00 TO 51 581+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412203 385606-MMW-TRACK-X(-DR-TR-412203 PLAN & PROFILE SHEET 3
TRACK [ 30% Y M == == 412204 385606-MMW-TRACK-XX-DR-TR-412204 PLANAND PROFILES1 581+00.00 TO 51 590+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412204 385606-MMW-TRACK-XX-DR-TR-412204 PLAN AND PROFILE - 51 581+00.00 TO 51 590+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412204 385606-MMW-TRACK-XX-DR-TR-412204 PLAN & PROFILE SHEET 4
TRACK [ 30% Y M == == 412205 385606-MMW-TRACK-XX-DR-TR-412205 PLANAND PROFILES1 590+00.00 TO 51 598+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412205 385606-MMW-TRACK-XX-DR-TR-412205 PLAN AND PROFILE - 51 590+00.00 TO 51 598+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412205 385606-MMW-TRACK-XX-DR-TR-412205 PLAN & PROFILE SHEET 5
TRACK [ 30% Y M == == 412206 385606-MMW-TRACK-XX-DR-TR-412206 PLANAND PROFILES1 598+00.00 TO 51 608+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412206 385606-MMW-TRACK-XX-DR-TR-412206 PLAN AND PROFILE - 51 598+00.00 TO 51 608+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412206 385606-MMW-TRACK-XX(-DR-TR-412206 PLAN & PROFILE SHEET 6
TRACK [ 30% Y M == == 412207 385606-MMW-TRACK-XX-DR-TR-412207 PLANAND PROFILES1 608+00.00 TO 51 617+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412207 385606-MMW-TRACK-XX-DR-TR-412207 PLAN AND PROFILE - 51 608+00.00 TO 51 617+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412207 385606-MMW-TRACK-X(-DR-TR-412207 PLAN & PROFILE SHEET 7
EPD Y |Management Review| Y Y Y Y Y Y 412208 385606-MMW-TRACK-XX-DR-TR-412208 PLAN & PROFILE SHEET 8
TRACK [ 30% Y M == == 412209 385606-MMW-TRACK-XX-DR-TR-412209 PLANAND PROFILES1 624+00.00 TO 51 634+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412209 385606-MMW-TRACK-XX-DR-TR-412209 PLAN AND PROFILE - 51 624+00.00 TO 51 634+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412209 385606-MMW-TRACK-XX(-DR-TR-412209 PLAN & PROFILE SHEET 9
TRACK [ 30% Y M == == 412210 385606-MMW-TRACK-XX-DR-TR-412210 PLANAND PROFILES1 634+00.00 TO 51 643+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y < = 412210 385606-MMW-TRACK-XX-DR-TR-412210 PLAN AND PROFILE - 51 634+00.00 TO 51 643+00.00 ISSUED December 31, 2019
EPD Y |Management Review| Y Y Y Y Y Y 412210 3B85606-MMW-TRACK-O-DR-TR-412210 PLAN & PROFILE SHEET 10
TRACK [ 30% Y M == == 412211 385606-MMW-TRACK-XX-DR-TR-412211 PLANAND PROFILES1 643+00.00 TO 51 652+00.00 MNOTISSUED| January 1, 1900
TRACK [ 10% Y Y == == 412211 385606-MMW-TRACK-XX-DR-TR-412211 PLAN AND PROFILE - 51 643+00.00 TO 51 652+00.00 ISSUED December 31, 2019

Count of Deliverable Name by Stage
Y 9 Refresh Date: 10/17,/2019
. Total Number of Deliverables Identified
Tav
&01
. . 2870
Total Number of Drawings Identified Project Stage
All ~
0
(Blank] 01 - 10% 02 - FFGA 02 - 30% WES Level D2 - Package
All o
Count of Deliverable Name by Discipline Name
WES Lewel 03 - Location
All N
1,000
WES Level 04 - Stage of Design / Con...
S
04 - All
Disc,
500 Refresh Date: 10/17,/2019
All '
1
l Document Type
o . P ]
ﬁa\ EL\\"Q '_?06& (3‘\ Al v MK_DRAWINGHUMBER TB_STATUS §_unablllty Codes.Percent:
e o & 385606-MMW-PWIDE-XX-DR-PM-000001 53 [i
& w
4‘\.'-':" 385606-MMW-SYSTE-XX-DR-5Y-000031 52 {
- - 385606-MMW-SYSTE-XX-DR-5Y-000032 52 {
WES Level 02 - Package Count of Deliverables in PW ' 0 2 3 Total 8%
0.00 ) 1

All h

WES Level 03 - Location

All e

3239
Project Stage Count of Deliverables in MIDP
A" hts 0.00 0-2 ]

Celiverable (Y/M)

All W

Clear Filters

200
163
. 623 L1K

100

104
as
68 100
42 &2 DK

Ed| .I L .“-‘K 00K DOK
. & 1 Z 1 o -—— 2 3 5 oK |,
o - g —— R gD g ah 0 e PP g oghogy b

D s1 B &

52 50 53 50 52 54 @ 0 51 52

<

MM_DRAWINGNUMEER

>

385606-000012
385606-0003 y
385606-0004
WM_DRAWINGNUMBER TE_STATUS Suitability Codes Percent,
385606-MMW-WPORT-ZZ-M2-PM-000001 50 i
385606-MMW-WPORT-ZZ-M2-MF-000004 S0 |
385606-MMW-WPORT-ZZ-M2-MF-000002 50 |
Total 8"

< >
MM_DRAWINGNUMEER TE_STATUS  Suitability Codes Percantag,
1224
385606-MMW-00-X0¢ DR-TR-412208 51 o
385606-MMW-00-X-DR-TS-000001 50 o
FRLANG- M AMW-DN-XX-NR-TS-N0N0N 2 S0 ['I".r
Total 130.;

L4

_I:'Ih"I_DRAWINGNUMBER

TB_STATUS  Suitability Codes Percenti,,

3BEG06-MMW-WPORT-XX-5K-Th-000001
3B5606-MMW-WPORT-XX-5K-C1-54 1001
FBEE06-MMW-WPORT-20-5K-C1-000001

Total
<

51 0

50 C

50 r
379"
>




Mobilization
Resources




Digital Delivery Team

I 4
Digital Deli
Engineering Manager &1 ? elvery } ------------ 1,
) s Director i
Digital Delivery | Subject Matter
Manager Experts (SMEs)

Visualization

Visualization Lead

Information Management

CAD
Drawing Production Manager Information Manager
CAD Manager Information Specialist

Building Information
Management

BIM Manager

BIM Coordinator Vertical GIS

Document Control Manager

GIS Lead

BIM Coordinator Vertical

ProjectWise Specialist
BIM Coordinator Horizontal

4D / 5D

4D / 5D Lead

Discipline BIM Leads




Mobilization of Team
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Skills Survey

Firm

Primary Discipline

@ Architecture

@ Civil

® Geotechnical
Industrial

@ MEP / FLS

® Project Management
Structural / Tunnel

@ Systems

@ Trackwork

Average of Rating

2.0

1.5

1.0

S

Average of Rating

E

BIM360_Ability Bluebeam_Ability

A

S

BIM360_Ability

\
O
O

Bluebeam_Ability

¢

2 DY e -

$

Civil3D_Ability ProjectWise_Ability REVIT_Ability Sharepoint_Ability

Civil3D_Ability

Platform

o ©
| |
l.\ !/,

S

ProjectWise_Ability REVIT_Ability Sharepoint_Ability

Platform

Average of Rating

1.72

1.70

1.68




Training and Support

ﬁ') Information I\/Ianagem

Team Support

Champions

Classroom / Online

Surgeries Peer Support

Instructional Videos '-

Printed Materials

Initial Training J \\ Ongoing Support /

bR

-~

Self-Sufficiency /




Project Wiki

e Step-by-step work instructions
* Training videos

* Training presentations

Home

Welcome to the BSVII project wiki library!

This is an open resource for the BSVII delivery team to learn more about our software packages being used on the project to aid them in their digital delivery journey.

If there is information you'd like to see captured here, please feel free to get in touch with the B5VII Digital Delivery Team (BSVIlinfoman@mottmac.com).

Wiki Links

D

PowerBI ProjectWise

Digital Delivery (incl.
BIM & CAD)

SharePoint

BIM 360

Welcome to the BIM 360 Wiki!

Please follow the links below to additional resources:

BIM 360 - Introduction Presentation

BIM 360 - Access the Federated Models
BIM 360 - Compare Models

BIM 360 - Desktop Connector Work Offline

BIM 360 - Show Additional Columns in the Desktop Connector Drive

While in the Desktop Connector Drive, additional columns can be shown or hidden,

1. Right-click on any of the existing column headers and select the column you wish to show or hide

BIM Coordination — [} x
BIM 360 - How do | start a New Model « w 4 | « BIM30 > MattMacDonald > 385606 VTABSVII > Project Files » Shared > BIM Coordination > «|®! | search BIM Coordination o
BIM 360 - How do | review and share my Model _
) ) Organise * = W 9
BIM 360 - How do | obtain an Architectural CAD Backgr S A oo e o 300 ey
BIM 360 - How to Clear the Cache of the BIM 360 Deskt{ _ N Size Colmato Fit e
o i > B 20 Objects Renditions Size All Columns to Fit 9/3/2019 1219:11 AM
BIM 360 - Show Additional Columns in the Desktop Con +© B smaeo Superseded e 12/30/2019 226:01 PM
BIM 360 - Where are existing Utilities models v 3 Mott MacDonald 385606-MMW-AR B Local State 2/18/2020 43328 PM e
v 3 385606 VTABSVII {EJ 385606-MMW-AR! v 'uffarsmn 2/26/2020 25614 PM Not cached
v B Protact Fles [ 385606-MMW-BTL ™ Size 2/21/2020 :58:42 AM Cached
! I ) 385606-MMW-Ds| ¥ Author 22172020 5847 AM Cached
00 - BIM 360 Support Documents B 385606-MMw-Ds | Lockedby 310/2020 10:18:12 AM Stale
01 - Incoming Shared Models H SSSGDE»—MMW—DT!'i E:I: :Z::l:ﬁ;:;?m 2/19/2020 3:14:05 PM Stale
02 - Design (Work In Progress) ) 285606-MMW-DT! 3F10/2020 3:44:36 AM Not cached

18 items

AR - Architecture
> BIM Coordination

- el

L

<

Date contents refreshed

H) 385606- MMW-PW
B 385606-MMW-PW

Date references refreshed
Date locked

Has references

Locked?

2/11/2020 5:21:05 PM
202172020 81825 AM

03 - BIM Cocrdination (WIF) 385606-MMW-EPC Date permissions refrashed 2/21/2020 59:14 AM Stale
04 - InfraWorks Models Bl 385606-MMW-NN Date created on disk 272572020 25859 PM Conflict
w Shared ] SSSGU&MW-N\&l Date modified on disk | 12/30/2019 5:25:49 PM Cached

Mat cached

Not cached
w

>
E=




TRUST

1 Create information once and store correctly. 2 Actively share information. Understand ISO 19650 and respect the workflow.
3 Seek, support and share training knowledge with your colleagues. A send links instead of attachments — keep the single source of truth.
5 Be clear and concise — communication will be a challenge. 6 Don’t be afraid of the models.

7 Only design and model to the required scope and level of detail. 38 Sharing is caring — help others and seek help.
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Robust Digital Framework

C3D

BIM 360 Revit Civil 3D

MAX

Navisworks Infraworks 3ds Max



Digital Delivery Environment

Project Planning Heath and Safety
Quality Management Contracts

Security Permitting ]
Standards Outreach P 6
Meetings Protocols
Budgets Templates ORACLE’ J

Schedule

{ W_\ Power Bl }

Reporting & Insights

] - (/_Acumen“"]

Office 365 T

) Risk Management

Communication

C 0 N N ECT Ed |t|0 n Ofﬁce 365 o e Visualisation Model based time & cost analysis

7

Information & Assurance Management a .
Document Management ‘ ArcGIS Online
Project Management

R.eports & Calculations . Geographic Information Systems
Linear structure modelling

7{ ProjectWise [} @ cj _[,ggg% VR H N /s }

" p» AUTODESK: R N [ k %&%B'MTRACW]

B I M 3 6 0"‘ Model based issue tracking
M

Revit Navisworks Infraworks
- o ® Sdge
Vertical structure models Design .L). aS S e m b | e
Collaboration

Model Coordination Quantity take-off Cost Estimating




Common Data Environment

Project Planning Heath and Safety
~N Quality Contracts
Management Permitting
ﬂ Security Outreach
Standards Protocols

Office 365 Meetings Templates
/ Budgets

™ Information and Assurance
Management
! Document Management

jectWise @ Boaman g
CONNECT Edition Office 365 @ C3D rojec anagemen

PDF Review Civil 3D Reports and Calculations
- / Linear structure modelling

AUTODESK
BIM 360

Design Collaboration

, Vertical structure models
I Model Coordination

Revit Navisworks Infraworks




SharePoint

* Non-delivery information
* GEC project control and management
* Onboarding and training material

* Links, templates and commonly used files
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-0 SY - Systems 7
Ll ™
(-2 TR - Trackwork 7 Iy
D TS - Tumned - Stuctura 2| M 385606-MMW-DSTAT-XX-M3-CI-131060 — >
-0 UT - Utilities 7
L4 I L4 f. I L t t @-{=" Document Resources 7
. @-{_" Drawing Resources 7
ISO 19650 structure including file naming, state and : ok Space Components -~ |
b-L_ 7. Transmittals < te
0007 8. Traini.ng Folder Wo G Ll Hb i T II
b1 Transmittal responses - mﬂ d &a’ Iuhm MI h Ea I lu Eﬁ mdt I'ﬂ A

o4 Saved Searches

[ ] [ [
suitability codes e
R — Mott MacDonald CDE - Model Attributes

[j---a Components
#-48 Custom Folders

o4 Saved Searches Project 385606 VTA BSV Phase I

f-£0] MM CDE LF (EUNA-UKS)

 Embedded workflows for file sharing and validation M Ongnator  [MMW Mot MacDonald Wong ~

For Help, press F1 17 AM

Asset DSTAT BSV Phase ||-Preliminary Engineering
* Customizable metadata for enhanced analysis Level Code No Levels Applicable

Document Type | M3 02 - 3D Models (M3)

Discipline Cl Cl - Ciwil

Project Title VTA BSV Phase I

L Model Description

 PDF renditions UT - Proposed Utities

Revision Revision Note* Revision Date
PO16 1 10% SUBMITTAL

Suitability Code * Suitability Description

b

e Title block integration for DWG files

Gate

v El Deliverable

Name Intials  Date Name Initials Date
Designed * |SJANSSE  |[MC 11/20/19 | Tech. Check [— -

Drawn - —_ Coordinator — —

Cont. Check |— - Approver — —

Rej/Rev Date Reject/Revision Reason
Rej/Rev By |M.CRONAN 01702720 Retumed from Shared
Model Number

385606-MMW-DSTAT-XX-M3-CI-131060

Save Undo Close I« < 17/86 > =




ALTODESK BIM 360 | Mott MacDonald » 3se0s vrassvibMI IMages copyright: Santa Clara Valley Transportation Authority (VTA)

= Document Mana gement FOLDERS REVIEWS TRANSMITTALS

View by 8B E Upload files . Showing 47 items

Name ~ Description Version

BIM 360

R) 385606-MMW-285TA-ZZ-M3-AR-000009.rvt 28th Street Station - Side Platform FoH Option 01 Vad
» Plans

- ETIl Project Files R) 385606-MMW-285TA-ZZ-M3-AR-000010.rvt 28th Street Station - Side Platform BoH V26

» [ ] 00 - BIM 360 Support Documents
R 385606-MMW-285TA-ZZ-M3-AR-000011.rvt 28th Street Station - Side Platform FoH Option 02 V3

» [ ] 01- Incoming Shared Models

= [] 02 - Design (Work In Progress) ] 5 385606-MMW-DSTAT-ZZ-M3-AR-000016.rvt Diridon Station - Google Proposal FoH V5
* CDE for all Revit models and federated model > B - cectr R — rdon staton Frontof House - Head
or d evit moaeilis an eageratedad moaeis ] [R) 385606-MMW-DSTAT-ZZ-M3-AR-000021.rvt Diridon Station Front of House - Headhouse V14
» [ ] CI- Civil
R) 385606-MMW-DSTAT-ZZ-M3-AR-000022.rvt Diridon Station Front of House - Tunnel Vo
. . » [ ] GE - Geotech gy
* Applied ISO 19650 t
ppilie environmen » £ IN - Industrial - e B e
(] |R) 385606-MMW-DSTAT-ZZ-M3-AR-000031.rvt Diridon Station Back of House - Headhouse VS
» [ ] MF- MEP
° E h d d I e o b- I ° |:| 5 385606-MMW-DSTAT-ZZ-M3-AR-000033.rvt Diridon Station Back of House - (West) White Street Vent Shaft Vi
nhanced model visibility > [ P - Project Management
» [ ] ST - Structural (SUPERSEDED) [] 5 385606-MMW-DSTAT-ZZ-M3-AR-000034.rvt Diridon Station Back of House - East Vent Shaft V10
¥ [ ] SY- Systems _
|:| 5 385606-MMW-DSTAT-ZZ-M3-AR-000101.rvt Diridon Station - Google Proposal TOD V11
» [[] TN - Tunnel (SUPERSEDED)
» 7] TR - Trackwork [] 5 385606-MMW-0TS]S-ZZ-M3-AR-000018.rvt Downtown Station Back of House-Primary Headhouse - EPD V2
» [ ] TS - Tunnel - Structural - _ _
[] [R] 385606-MMW-DTS]S-ZZ-M3-AR-00002Lrvt Downtown Station Front of House-Primary Headhouse V24
» ] UT - utilities
B BIM 360 Document Management X + - X
& (& 0 8 docs.b360.autodesk.com/projects/7ed01990-ed4e5-465f-a655-61301e859a25/folders/urn:adsk.wipprod:fs.folder:co.qfE74CN3SyO6_GdrH30u)Q/detail/viewer/items/urn:adsk.wipprod:dm.lineage:ty6xjFPgSGGquYDNdH8kEw w 3 @ & » '3
i Apps Resource Home BSVII @ POWIDPTool [ KDSNEO @ Timesheet Qy iAccess for Macono... 6 Compass Forms Training u MIDP u EPD model updates.. @ FEHEEZMT B USPS.com

385606-MMW-DTSIS-XX-CR-PM-000003.nwd

Sheets & Views

r
0
w
&

385606-MMW-DTSIS-ZZ-M3-AR-
000005.nwc

i

» [ Saved Views




Information Sharing Workflows

BIM 360

o Manual set-up of WIP and Shared folders

o Manual set-up of approval workflows

o Approved version of the models copied to the Shared folder

o Custom attributes for suitability code and state

ProjectWise

o Automated workflows for the review and approval

processes

o Files shared through suitability codes and states

AUTODESK BIM 360 | Mott MacDonald » 385606 VTABSVII -

i Document Management FOLDERS ~  REVIEWS

TRANSMITTALS

View by 58 E Upload files . Showing 6 items
[ | Name a
, plans [ | £ 00-BIM 360 Support Documents
» [l Project Files ee o |
[ ] I3 01-Incoming Shared Models
» [ | 00 - BIM 360 Support Documents
. ~ 1 02 - Design (Work In Progress
» [ ] 01- Incoming Shared Models = gn { J )
3 385606- MMW-ARSTA-XX-M3-CI-111220 — i
» [ ] 02 - Design (Work In Progress)
WorkSpace Components Spatial
b =—| 03 - BIM Coordination (WIP) General ecurty Attributes More Attributes File Properties Audit Trail
_ Owner: bzhong@hmhca.com Change...
b | 04 - InfraWorks Models
Securty Type: Waorkflow:
» [ ] Shared Waorkflow w CDE (C) - Models v
Inherited from: State:
Waork In Progress e
<Default =
Name Domain Work In Progress
B Content Check
E?Gmup Admin :
€ EGroup Explorer Admin Ether?jnFl? Sh*]fl"'e'j (Team)
, ared (Team
é;;gg:gﬁg;;:g;&mmm Reference Shared
L= Shared
EESEM&I}F'U-DH K4 - APP Coordination Check
€ = SBADS0PODRKDS - CI - CHK Approve
- Authaorigation
€ £ SBADSOPOORKD4 - CI - WIP Reference Published
ﬂiESEﬂﬂﬁﬂPﬂﬂH K4 - EX Published
€ = SBADSOPOORKDS - PU
£ >
Add... Bemove
Save Undo Close 14 < 12786 > p |




Assemble

Typical Quantity Take-Off Process:
o Requires high resolution PDFs (higher resolution = higher accuracy)
o Elements are traced to obtain areas
o Design intent can be misunderstood
= Material types
= Construction methodology
Assemble Quantity Take-Off Process:
o Models can be directly imported for material take-off
o Accurate extraction of areas and volumes
= No tracing or calibration of scales required
= Eliminates requirement of specific 1ft PDF drawing plots
= Less opportunity for design intent to be misunderstood

"= Time and cost savings

o assemble

AN AUTODESK COMPANY

MMW Diridon Station Quantity Take off

Untitled View = Show Changes
© Group by: Category ~ @ Columns $ Estimate [ Import/Export ~ o @ P A B & )
BSTAT T - ~ Name Quantity Unit Model Name Count (EA) Area
Casework 2 EA EPD_385606-... 2
BSTAT R
Casework - Casework 5 - Casewor! k1 1 EA EPD_385606-... 1
Casework : Casework 6 : Casework 1 1 EA EPD_385606-... 1
Columns 4 EA EPD_385606-... 4
Columns : A_Columns_Rectangular : 400x200mm 4 EA EPD_385606-... 4
EPD_385606-MMW-DSTAT-ZZ-M3-AR-...  va @
Casework (2) Doors 33 EA EPD_385606-... 33
Casework 5 (1) Doors : Door-DoubleFlush-MMW-Panel-xx - 68" x 80" 5 EA EPD_385606-... 5
Casework 6 (1) Doors : Door-Lifts-MMW-Concourse ToPlatfom-xx : Door-L... 8 EA EPD_385606-... 8
Columns (2) Doors : Door-Pazsage-Double-Flush : Door-Passage-Dou... 4 EA EPD_385606-... 4
A_Columns_Rectangular (4)
Doors : Door-Passage-Single-Flush : 36" x 84" 1 EA EPD_385606-... 1
Doors (33)
Door-DoubleFlush-MMW-Pa._ (5 Doors : Door-Single-MMW-Panel-xx : 34" x 80" 10 EA EPD_385606-... 10
Door-Lifts-MMW-Concourse...  (3) Doors : Door-Single-MMW-Panel-xx : Door-Single-MMW-___ 5 EA EPD_385606-... 5
Door-Passage-Double-Flush (4) Floors 142,694.25 SF EPD _385606-... 23
Door-Passage-Single-Flush (1) Floors : Floor : Floor-External-MMW-Generic-5' 0° 1,418.36 SF EPD_385606-... 2
Door-Single-MMW-Panel-xx (15)
- Floors : Floor : Floor-External-MMW-Terrazzo-0" 6" 12,224.79 SF EPD_385606-... 3
00r5 (23)
Generic Models (20) Floors : Floor : Floor-Internal-MMW-Generic 0" 3" 7,656.95 SF EPD_385606-... 2
Landings (12 Floors : Floor - Floor-Internal-MMW-Generic-1' 0" 7.18471 SF EPD_385606-... 5
Plumbing Fixtures (10) Floors : Floor - Floor-Internal-MMW-Generic-3 9 6/32 6,603.25 SF EPD_385606-... 2
Runs (12) Floors : Floor : Floor-Internal-MMW-Generic-5' 0" 51,017.04 SF EPD_385606-... 1
Specialty Equipment (124)
Stai Floors : Floor : Floor-Internal-MMW-GenericWithMetalPan. .. 67211 SF EPD_385606-... 2
airs (2)
Structural Foundations (225) Floors : Floor : Floor-Internal-MMW-Terrazzo-3" 31,33469 SF EPD_385606-... 2 ,
Structural Framing (10) Floors : Floor : Generic - 2' 24,582.34 SF EPD_385606-... 4 k\r
Walls 1177) M Generic Models 40 EA EPD_385606-... 40 % .
Visibility Settings . R + ¢ Q& 1 @
Design Intent BIM Model Drawing Sheet Plot PDF Take-Off Software Cost Estimate

K

i—!i—’@—’!i* &

Variable

(Drawings still produced)

10 min/drawing

90 mins/drawing

assemb\e i

All images copyright: Santa Clara Valley Transportation Authority (VTA)




BIM Track

* |ssue tracking (not just clashes)

* Integrates with main design software

* Accessible online for non-technical staff
* Record and monitor issues

* Bridge the gap between 2D and 3D teams with hyper-

modelling

* All parties access

Update Available!
vtabsv2

VTA BSV Phase Il

g ‘f; '
. '\;\3&,} ‘ ﬁ . 7'

= Brindusa Dumitrascu | Logout

Localize issue W m

All images copyright:

ISSUES
Santa Clara Valley Transportation Authority (VTA)

T Filters EEJ’lE I5ELes — is

Filter issue list baszed on dipping

671. Clash257

Ty View in model g

View / Edit

670. Clash240

v View in model

View / Edit

View in model

View / Edit #

View in model

View / Edit #

GENERAL SETTINGS

Default due date for new issues : 7 days

Default issue color attribute : Priority

NED

Issue mandatory attributes : Asset, Phase, Priority, Status, Type

ATTRIBUTES

Zones Phases Status Types Disciplines Priorities Escalation Asset

PHASES COLOR <+ Add value

10% Comments

HHHHI

10% IDR

#e
a
5

=
-h

30% Design Development [EEEILS

Value Engineering




[ File > - Export  |# Share v K Chatin Teams [J Comment [ Subscribe @ Edit --- ) Resettodefault [] Bookmarks v [ View O

Structure Type, Lattitude and Longitude ;
BART Silicon Valley Phase Il - 3 U A % 3" San  CREEKLAND
“"‘VY,'EW <,v As-Built Database ! F /‘7‘!: \£30) v ‘ Jose Al@K '
Hi & - 7 e b % ;:‘1 Regiona N
2 - e 2, % | VEEU T LOCHRIDGE-LUBY Medical
Structure Type 5 & e S LUNA PARK {301} B0 (G EAST e
Al 4557 _ 2! 2 GARDENS ¥ o e 520, 2
= 2 ¢ Colem, HYDE PARK .‘ s
= 74 9] E Gapitol £
Approx. Station % , . [ N EAST NORTHSIDE ° B,
S Santa CENTER PLAZA PORTOGAL NOKTH
All V _’»'3”;3211 JACKSON-TAYLOR MARKI

CINDERELLA

®
Fixed_Point_Addr~/ +c2 --- Description e ® %,
Search Q e Search Q |~ } = ol & ”
7 et EAST SAN JOSE

5 CORY
Review Status © ogeg @

TRUTS

NG

* Tracking as-built information through to models o | Burbank s
b Bing 5_5”- BUENA VISTA HOLLY;I;I‘(;OD % S L B _e'—"":DGE
Y Mon itor a nd repo rt QC Of CiViI 3 D a nd Revit models Structure Type @ (Blank) ®Bridges ®Buildings @ Overpass

Approx. Structure Type Description Fixed_Point_Address Distance from Tunnel (ft) | Number of Levels | URL | Review Status

Station

* Visualize data from BIM 360 and ProjectWise

L)
Buildings 467-21-002 5-Story Building @

*586+00 Buildings Various Marburg Place Apartments 365 Destino Cir, San Jose, CA 95133, USA 210 3 ®  REVIEWED

- *586+00 Buildings Various Marburg Place Apartments 365 Destino Cir, San Jose, CA 95133, USA 210 3 ® | REVIEWED

*586+00 Buildings Varicus Marburg Place Apartments 365 Destino Cir, San Jose, CA 95133, USA 210 3 ®  REVIEWED

¢ G eOtec h n I ca I - G I S d a S h boa rd fo r bo re h o I es a n d wate r I eve I S *586+00 Buildings Various Marburg Place Apartments 365 Destino Cir, San Jose, CA 95133, USA 210 3 % | REVIEWED

*586+00 Buildings Various Marburg Place Apartments 365 Destino Cir, San Jose, CA 95133, USA 210 3 ®  REVIEWED

*586+00 Buildings Varicus Marburg Place Apartments 365 Destino Cir, San Jose, CA 85133, USA 210 3 %  REVIEWED N/A
10 “© | REVIEWED

o *655+00 Buildings 467-27-090 Medical Science Buildin 25 N 14th St, San Jose, CA 95112, USA 50
* Budget reporting 9 :

* RFCs and submittals reporting

BART Silicon Valley Phase Il Extension

N BSV" e

* Management performance reporting W TEA,

WOME EHGINECRIRG

Email Address

 Change analysis and earned value reporting o Document Control - BIM Additional Tools
* Project App for automation of common tasks:

o Mobilization

New Starter Incoming Submit Model Route Plan Project Flythrough Visitor's Log Action Tracker
Information Review Checklist

o Document control

o Project directory

O Key | nfo Discipline Outgoing BIM Coordinator Key Documents Dashboards Key
Approver Information Review Communications

o Etc.

e Staffing Plan

Project Approver Document BIM Manager Join Yammer Observation Log Project Directory
Register Review



https://web.powerapps.com/apps/bf5d2f1e-9a19-4373-9729-962deadf3bb1?tenantId=a2bed0c4-5957-4f73-b0c2-a811407590fb

Menu

Open
Save
Settings
Leave

Exit

R

Virtual Reality

AUTODESK’
REVIT

>

. + s

www.Rehearsive.io

Design Options
Width
Curved glass
Copy of Curved
Without Structure
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Main Access -
Main Access -

Empty (primary)

Design Options = Disciplines
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?
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All images copyright: Santa Clara Valley Transportation Authority (VTA) |




Visualization

All images copyright: Santa Clara Valley Transportation Authority (VTA)
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Communication

* Teams
o Instant messaging
o Screen sharing
o Meetings
o File sharing
o OneNote
o Planner
*  Yammer
o Open communication
o Reduced email communication
o Increased collaboration
o Team engagement
* Newsletters
o Various information management topics
* Project BIM Meetings
o Standard updates
o Tips and tricks

o Round Robin

Teams

Your teams

. BSVII - Digital Delivery
General
BIM
Digital Delivery Management
Document Control
Drawing Production
GIS Management
Information Management
On-Boarding
Project Controls
SHARCs
Training
Travel and timezones
Visualizations

1 hidden channel

Safetlbase

Heathrow IM Team - TO 1.7

Q=

General

Request Tasks

Heathrow DfV - SP4 Team (Internal)

MNC Information Management

General
Events and Presentations
Focus Area 1 (IM Platforms)

Focus Area 2 (MNC Hackathon)

+ -
Join or create a team

no
(=]}

Safetlbase - MottMacDonald/Bentley

BSVII — Digital Delivery > General - ® Team [&)
This team has guests
Conversations  Files Wiki  BSVII - Digital Delivery Noteb... BBV Digital Delivery Implemen... ~ 385606 notebook 1 more -+ 5 . 0O & .-

BH Board E Charts & Schedule

People and Communicatio Information Management
+ Add task + Add task
O Project Onboarding Process O Close out Folder 8

Folder 8 progress close out

@ #2510
() BEP, IMP, DCP

‘ McCrossan, Nicholas J
@ Hzznm §

‘ tl O Add PMT as an owner

Add PMT as an owner to ProjectWise

O Team Feedback both project office @ @23/10
and globally
Ongoing task to start each weekly meeting. ‘ Burk, Ross

O Action Tracker

Filter {(0) ~~  Group by Bucket ~~

BIM Project Controls Support
+ Add task -+ Add task

— O Progress Reporting
() Enter a task name

Set due date

e =
= Assign . ‘
Add Task O Ongoing Power Bl support

(O BIM Track

Dapling, Sam G
& 06/12 B . pling
tl Starnes, Peter

O CAD actions

Show completed 7 ~

Non-urg

Show cc

9 3 o B =

O Effective Communication & McCrossan, Nicholas J

- @
O Info Champions

I tl 9 3 @  https://mottmac.sharepoint.col

e ERNM = ¢

Show completed 10 N ‘ McCrossan, Nicholas J

Show completed 21

WV BART Silicon Valley
Phase Il Extension (BSVII)

o Bf o &

L Search

BART SILICON VALLEY PHASE Il EXTENS... +
BIM / CAD

Traction Power
Dynameo User Group
Trackwork
Architecture

MMW Early Career Professionals
Geotech

Sports and Secial
Structural

Ideas

Environment

Digital Delivery
Project Controls
Safety

Systems

MEP

Industrial

Tunnels

Civil

All Network

— Create a group

#* Discover more groups

Inbox

UNREAD 8 PRIVATE MESSAGES ALL >~

—
Announcement

Ross Burk in All Network
ProjectWise is Down

# Ross Burk: Hi &ll, ProjectWise is back up in the 2033 office. Please let us |

Mew private message

B Daniel Miller

’ | am having problems with the BIM360 log in. When I log in the only thing th
4 Daniel Miller: | went back to the original email that had the BIM3560 login

New conversation

Paul Xoumanivong in BIM / CAD
“RENDITION ISSUES IN PROJECTWISE We are aware of the issues associated

Announcement
Nicholas McCrossan in All Network
‘ Digital Delivery Survey - Post 10%

+. Ross, Carlton M: We had a hiccup on ProjectWise updating files, The file

Announcement

Peter Starnes in BIM / CAD
BIM 360 slow to upload Revit files

+ Peter Starnes: Autodesk development team are looking into this. It may b

Daniel Miller in BIM / CAD
'v When | go to Sharepoint and log into BIM360 all | get for an option is BIM 3

4 Peter Starnes: you should see the image below. If not | would contact sen

BSVII

Digital Delivery Team

MMW TEAM
MOTT MACDORALD
wOoNG ERGINEEEIRG

Collaboration Areas

Al

The purpose of this newsleiter i 10 outlline some options for decument caolabaration.

SharePoint:

The Whiarking Files §brary on ShansPeint is confnually being used by the feam 1o collsborate an
decuments. Mukiple peaple can be in the same documeant ad cnce.

Teams:

Additisrally, we have a praject Teams sie far collsboration purposss Broken down by assel. This is a

greal way 1o communicate 1o different mam members and siore files for collaboration purpases. Simiar 1o

the Warking Files library in SharePaing, multipe people can be in a decument at coce.

Moie: when fles are placed onito the Teams site, the files are baing stared in the GEC SharaPaoint =i in

the barkground.

The eollaboratian areas listed showe armn maant o be the final shorags place for documents. Below is a

simple graphic on whens to officially stare decumenss cace sallabsrasion has firished.

Platforms B —




Collaborative Production




- BIM 360

Data Connections

WIP model

Shared model

( Architectural, Structural, MEP, systems, Industrial, Existing > : (

Model rendition
from ProjectWise

. ProjectWise

: SharePoint

Civil, Track, Utilities, Systems

> < Tunnel, Geotechnical, FLS >

Model rendition

from BIM 360 Bl el

Shared model

Drawing sheets

Federated model

' BlueBeam

Assemble (QTO)

GIS (REMS, environmental, etc.)

Visualization (engagement)

BIM Track (issue tracking)

>

Incoming graphical & non-graphical data

Document control
Incoming / IDR / QC / QA / Transmittal

Specialist
technical models

Leapfrog

IDR/QC/QA

SHare
Assess

Review
Coordinate




Renditions

* Link two graphical CDEs (BIM 360 and ProjectWise)
 Manually created
 Monitored through version control and reporting
 BIM 360 -> ProjectWise
o Notification from BIM 360 when a model is shared
o Spreadsheet to keep track of the renditions
= Date of shared model
= Date of rendition
* ProjectWise -> BIM 360
o Email notification when a ProjectWise model is shared

o Custom attribute in BIM 360 for the corresponding ProjectWise
shared version

o Power Bl:

= Manual export weekly from ProjectWise with the state and
date of files

= Comparison against the renditions in BIM 360

View by 28 E Upload files . Showing 48 items
[] Namea~ Description Version
» [] 02 - Design (Work In Progress) ] B 385606-MMW-ARSTA-XX-M3-CI-111050.dxf Proposed Site Improvements V17
» [ ] 03 - BIM Coordination (WIP)
|:| .P; 385606-MMW-ARSTA-XX-M3-CI-111050.nwc Proposed Site Improvements V2
» [ ] 04 - InfraWorks Models
« [ Shared (] B 385606-MMW-ARSTA-XX-M3-CI-111060.dxf Proposed Utilities V7
» [ ] AR - Architecture
D g 385606-MMW-ARSTA-XX-M3-CI-111060.nwc Proposed Utilities V5
« [ ] CI-civil
El Renditions . D 5 385606-MMW-ARSTA-XX-M3-CI-111220.5shared.dwg Ex TIN - ARSTA (Alum Rock Station) W
[ Superseded ] B 285606-MMW-DSTAT-XX-M3-CI-131050.dxf Proposed Site Improvements V3
» [ ] GE - Geotech
|:| .P; 385606-MMW-DSTAT-XX-M3-CI-131050.nwc Proposed Site Improvements Vi
» [ ] IN - Industrial
r El MF - MEP D . 385606-MMW-DSTAT-XX-M3-CI-131060.dxf Proposed Utilities V3
» [ ] PM - Project Management
D g 385606-MMW-DSTAT-XX-M3-CI-131060.nwc Proposed Utilities V7
» [ ] SY-Systems
« [ TR - Trackwork [} BN 385606-MMW-DSTAT-XX-M3-C1-131220.shared.dwg Ex TIN - DSTAT (Diridon Station) V1
ProjectWise Explorer
Datasource Folder Document View Tools Window Help

R & B0 e s EE

@ﬁ @4 - Search|(D

. L

* - I:,'> - El — EAddreis[___ pw:yimott-use-pw. bentley. com:mott-use-pwh\Documents\Projects' 385606 - VTA BSY Phase 4, Design'BSY PE .-Gu 5

E‘HI 385606 - VTA BSV Phasze Il A List & Spatial
[_‘_ 0. Executive Version
@-i" 1. Project Management
[: 3. Incoming information 7
|_:_|[___ 4, Design f-_:! i

EIE:- B5W Phase ll-Preliminary Engineering ﬁl:l—:'c
[: AR - Architecture "’?'E'H
-2 €1 - Civil 7 AA
[___ GE - Geotech ff'_i,u
-2 IN - Industrial /A
w2 MF - MEP /2B
=l PM - Project Management g\

|_:_|[_‘_ 00 - Model renditions f"f'_i,x

L. Superseded fliz'l

{7 01 - 2D Models (M2) d"’lﬁ.l
{7 02 - 30 Models (M3) 7 M np
{03 - Coordination Models (CR) fﬁh
[ 04 - Drawings (DR) 7 [Mve
4" 05 - Model Renderings (MR) ffiﬂ
| =" 06 - PDF Renditions dfliﬂ
| 07 - Sketches (SK) =
{08 - Visualisations (V5) f[’_:,T
{27 09 - Bill of Quantities (BQ) f‘:'_:'-l
-7 10 - Calculations (CA) fr;'E

Mame

Superseded

_Model rendition READPME et
385606- MMMW- ARSTA-XH-M3-PM-000002 -
385606- MMMW- ARSTA-XH-M3-PM-000002 -
385606- MMMW- ARSTA-XH-M3-PM-000002 -
385606- MMMW- ARSTA-XH-M3-PM-000002 -
385606- MMMW- ARSTA-XH-M3-PM-000003 -
385606-MMW-ARSTA- 77 -M3- AR-000009 -
385606-MMMW-ARSTA- 77 -M3- AR-000005 -
385606- MMMW-DSTAT-XK-M3-PM-000003 -
3253606- MMW- DSTAT-2XK-M3-PM-000003 -
3253606- MMW- DSTAT-2XK-M3-PM-000003 -
3253606- MMW- DSTAT-2XK-M3-PM-000003 -
385606- MMW-DSTAT-ZZ-M3-AR-000006 -
385606- MMW-DSTAT-ZZ-M3-AR-000006 -
323606- MMMW-DTS)5-X-M3-PM-000002 -
3253606- MMW-DTS)5-3-M3-PM-000002 -
3253606- MMW-DTS)5-3-M3-PM-000002 -
325606- MMW-DTS)5-3-M3-PM-000003 -

30 Station box .dwg

30 Station box.dwg

Site Plan

Street Level.dwg
Longitudinal Section.dwg
Headhouse Profile.dwg
SECTION BB'.dwg

3D Station Box.dwg
Concourse with Adits.dwg
Lengitudinal Section.dwg
Street Level.dwg
Headhouse profile.dwg

LONGITUDINAL SECTION A.dwg

3D Station Box.dwg
Concourse with Adits.dwg
Street Level.dwg
Lengitudinal Section.dwg

385606-MMW-DT5)5-ZZ-M3-AR-000007 - Headhouse Profile.dwg




Suitability Codes

Suitable Suitable Suitable Suitable
For Coordination For Information For Review & Comment For Stage Approval

Work In Progress (WIP)

Shared for other disciplines to Data shared purely for others’ Data ready for other parties to provide

Unchecked Native Data
reference. awareness. feedback on.

Data ready for Client approval.




States

o ProjectWise -
ISO 19650 State ISO 19650 Description Workflow State Visible To

Information in development by the Discipline Team. Not visible by
any other discipline.

Work In Progress Work In Progress

Content Check
Check / Review / Discipline Data compared against agreed standards, methods and

Approve Transition procedures by the Discipline Team.
Technical Check

Constructive and collaborative development of the data through Shared (Team)

inter-disciplinary coordination. Non-editable and visible to other
disciplines.
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Shared

Coordination Check

All data compared against information requirements for
Review / Authorize coordination, completeness and accuracy. This separates data that
can be relied on for the next stage of delivery from that which is subject to change.

Approve

Authorization
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Published

V1A / LINd

Published Data that is authorized for use.



CAD / Revit QA / QC

Download checklist

Download latest version
Revit checklist Start new checklist

CAD drawings checklist
CAD base file checklist
Complete the checklist
Fix issues not compliant in file
Comment on unresolved
issues

Submit checklist
Upload to SharePoint

Auditor review
Checks compliance
Makes comments
Auditor notifies modeler /
CAD designer when complete

Are there
comments from
the auditor?

Address comments
Describe actions taken to
address auditor’s comments Save checklist and notify auditor
(in red under auditor
comments)




Model Federation

Station
federated
model

Federated Yard
project wide federated
model model

Utilities

v
Q
| -
>
)
o
>
| -
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s}
o]0)
=
o+
2
x
L

Tunnel
federated
model




Clash Resolution Process

:Navisworks

Federated Legend

Navisworks file
BIM Team

Project Team

Clash detective _
Issues monitored by

PM team

Publish resolved Clashes automatically

Group clashes clashes to BIM Track [N closed in BIM Track

Publish new clashes [EESEEE Mandatory New issue created in
to BIM Track . attributes defined BIM Track

Status Updated attributes : :
Status: For Design Lead Review » g 3 Clear ownership?
Asset Assigned to: Design Lead : :
Confidentiality & : &

Phase

Priority

Type

: : - : Update attributes Make changes in Revit /
Design Lead Review . - Status: In progress Civil 3D
: : Assigned to: Modeler
New NWC created by < - : Add snapshot of resolved Update attributes

BIM Team

view to BIM Track Status: Model updated




Issue Tracking Process

. New . :In progress  For review by
- o design lead

BIM modeler

New issue created
in BIM Track

Recommended Automatic

attributes defined notification

Issue closed

Mandatory
attributes defined

esigner esign lead

g g g

Status Assigned to

Asset Discipline

Phas.e Notn‘y Attributes updated to suit
Priority Escalation

Type Confidentiality




123.6 days 676 issues

AVERAGE OPENED ISSUE AGE TOTAL NUMEER OF I55UES

|Issue Reporting

Legend
. ARGAR - 28th Street Garage 2
. . . . . . .. ARSTA - 28th Street Station 15
* Interactive project metrics: instant overview of project STUNN - Bored Tunme ;
° ° DSTAT - Diridon Station 291
coordination performance : o 95
EVSHA - East Mid-Tunnel Went Shaft 3
* Report templates: : o |
- Project wide
.. SCGAR - 5anta Clara Garage 14
O Persona I . S5CSTA - S5anta Clara Station &
. WWSHA - West Mid-Tunnel Vent Shaft 12

o Shared

* Scheduled reports:

ISSUES PROPERTIES

8

o Daily basis

o Every week

ololololele
ololololole
aagnsne

o Every month

METRICS

 Customizable report metrics .

Include archived issues

‘:) Average opene £

() |zzues By Phazes

(:) |zzues By Type

() |z=ues By Grod

(:) |zsues By Asset
Periodicity Weekly
Start date i) 43042020
End date i) 1001672020

* Dte ronge are not saved into a report template.




ROGCHG -G -Q 2-F0A G 0] LB+ Autodesk Revit 2019.2 - 385606-MMW-PWIDE-XX-M3-PM-000002.1vt - Schedule: Room Schedule - [py—
Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze Massing &Site  Collaborate View Manage Add-Ins BIMTrack®  BIM Interoperability Tools  Ideate Software  RTVTools  Twinmotion 2020  Assemble  Modify

Ideate Software
° ° Modify Schedule/Quantities
m r I r I Properties [E) 000000 - BART Revit Starting View @ (3D - sharveXK54P} M b4
t <Room Schedule>
E Schedule w
A | B C | D | 3 | F
RVT Link: File Name — ) mber Area
Schedule: R Schedule +| B3 Edit Type L' ldeate BIMLink 2013.3 O * [
Graphics 2 4 |385606-MMW-28STA-II-M3-AR-000009 ? - éll.'l!ll? S
Visibility/Graphics Overrides =Tm E 385606- MMW-28STA-22-M3-AR-000009 118804 SF
ty/Grap | ] 3B85606- MMW- 28STA-ZZ-M3- AR- 000009 14873 SF
Identity Data *  |385606-MMW-28STA-ZZ-M3-AR-000009 | Learn More R 8% - 169 SF
View Template <None> | 385606-MMW- 285TA-II-M3-AR-000009 = 169 SF
View Nome Room Schedule 365606 MMW-26STA L1 M3 AR-000009 . Online Topics Rooms-Create_NEW o9 v
Dependency Independent 385606-MMW- 28STA-Z1-M3-AR-000009 — RVT Links |69 5F
Fi— NVicw Schedule oo Schadois” 385606-MMW-28STA-IZ-M3-AR-000009 | Create New Elements - | 10179 SF
B S seheduie Room sehedue 385606-MMW- 285TA-Z7-M3-AR-000009 Use Ideate BIMLink to create elements. Station Schedule Combined | 6818 SF
Edited by i ntrol I
Zone __E Use Ideate BIMLink for Quality Control. |
o 1 1 Phasing ® Manage Sheet-based Revisions |
iscrepancies on room numbers and names across the
_______________________ . all sheets.
g Manage Prjec Stancar : ]
MMW Zone | ___E Bring QA to your Revit project by bulk editing  |* Lt il T eesE
o . Other % |385606-MMW-28STA-Z2-M3-AR-000009 | Typedata .
I r nt t t I n Fielris Felit | ¥ |385606-MMW-28STA-Z1-M3-AR-000009 Leverage Linked File Data . T
Broperties help PRIy | [|385606-MMW-2BSTA-IZ-M3-AR-000008 ain access o exten ata from your lin BMUink - 199%
. 385606-MMW-28STA-21-M3-AR-000009 | Revitfiles. L | L
Project Browser - 385_505-MMW-F’WIDE-)O(-M}PM-GOGOGZ.M 385606-MMW- 285TA 3-AR-000009 I
Detail 0 " |385606-MMW-28STA-ZZ-M3-AR-000009
° ° ege & Drafting Views 385606-MMW-28STA-Z7-M3-AR-000008 | Qur Custom Tips Category: Rooms
* Standard room types not complying with the BART facilit S Waing Ve o — oecrpor
= Floor Plans : SSTAZZM3-ARD00009 | | Leamh mize this page. L
01 - Arch Floor Plan 3IB5606-MMW-285TA-ZI-M3-AR- I
01 - Lighting . !
° 01 - Plumbing ;moo-m-zmn—u-us-m— 1
standard requirements 01 - Power ,
385606- MMW-285TA-IT7-M3-AR-000010
01 - Struct 2
&l Ceiling Plans 1
H- 3D Views
&+ Elevations
°® U n I d t B I M L n k ° ¥ Legends 385606-MMW- 28STA-Z-M3-AR-000010
SI g ea e I ° = schedules/Quantities (all) 3
MMW - Index of Drawings 385606-MMW-285TA-Z77-M3-AR-000010
MMW - Keynote Legend _
R Schedul M-M-MA-H-HJ-AR-WWID
. B @ Sheets (BART - INDEX - GROUP - NUMBER) - I S
O uplisn room data 1rrom rederated moadel to exce 5 (0 SAMPLES) )
&I 00 SAMPLES 385606-MMW-28STA-Z2-M3-AR-000010
000000 - BART Revit Starting View 3
~| - 00001 - Samnle Contract Shest ANSI N ¥ | ncane MMW_I0ETA 77 M- AR_DODDNA N IRETA RN | DEE DEE-T eT17 301 &
C ' table of existi dat inst the BFS
COMBINED COMBINED COMBINED COMBINED COMBINED COMBINED ROOM | COMBINED ROOM | BN L OWN e REFERENCE STATION
STATION NAME ROOM NAME ROOM I ROOM # REQ'D AREA, (5F.) LENGTH WIDTH
2BSTA BOH EGRESS STAIR 0 E513 362.79 19" 0" 13" 10" o' -0"
t e m I a t e 2BSTA BOH EQUIPMENT ACCESS HATCH 0 5T21 120.01 11'12" 10'0" 14' 0
DTS5 BOH-MEXICO BAKERY ANCILLARY ROOM 0 AS54 156.00 13'0" 11' 13" 20'83/7°
MID TUNNEL EAST VENT SHAFT MID TUNNEL GAP BREAKER STATION 0 162 1123.60 61'71/3% 18' 2 5/6" 16'93/4%
MID TUNNEL EAST VENT SHAFT BATTERY ROOM [i 167 96.00 11'12" 712" 712"
MID TUNNEL EAST VENT SHAFT SERVICE STAIR 0 181 0.00 #DIVjD! o'0* #0IV/01
MID TUNNEL WEST VENT SHAFT BATTERY ROOM 0 185 106.44 15'5" 6 105/6" 80
MID TUNNEL WEST VENT SHAFT MID-TUNNEL GAP BREAKER 0 186 46597 41’9 4/5" 11'15/7" irr
MID TUNNEL WEST VENT SHAFT MID TUNNEL GAP BREAKER STATION 0 180 465.97 41'9 4/5% 11'15/7" 17'57/9°
MID TUNNEL WEST VENT SHAFT BATTERY ROOM 0 200 106.44 15" 5™ &' 105/8" 8o
0 - TEMPLATE IANITOR'S ROOM JAN-D0 {by floor) 240.00 20° 12 a2 Local Architect Milpitas Station
28STA BOH JANITOR'S ROOM JAN-OL B107 85.50 96" 9'g” 140
DSTAT BOH-HEADHOUSE IANITOR'S ROOM JAN-01 B122 147.00 13'12" i0' 6" 26' 2"
DTSIS BOH-HEADHOUSE JANITOR'S ROOM JAN-O1 A543 28.42 5'B1/5" 4'12" 33' 0"
DTSIS BOH-JOHNNY JANITOR'S ROOM JAN-OL ASd4 64,00 17°13/5" 3'85/6" 8o
DTSIS BOH-MEXICO BAKERY JANITOR'S ROOM JAN-O1 UPL 0.00 #DIVjD! o'o* #D1V/0!
2BSTA BOH JANITOR'S ROOM JAN-OZ B205 101.14 1'0" 9'21/3" 00"
07515 BOH-MEXICO BAKERY IANITOR'S ROOM JAN-02 LPL 11411 11'3 4/7" 10° 1 1/5" &0
DSTAT BOH-EAST VENT SHAFT JANITOR'S ROOM JAN-03 PLIS 110.00 1'0" 10' 0" 100"
DSTAT BOH-WHITE STREET VENT SHAFT JANITOR'S ROOM JAN-D4 PL3S 132.06 126" 10' 6 7/9" 11'57/8°
DTSIS BOH-HEADHOUSE BROCHURE STORAGE ROOM AS4E 21495 17'81/3" 12'17/9" B0
DTS5 BOH-HEADHOUSE TUMNNEL VENT PLENUM B127 1336.68 110°'7 3f?' 12'1" 712"
DTS5 BOH-HEADHOUSE TUNNEL VENT PLENUM B139 681.12 418" 15° 11 1/3" g -0"
0 - TEMPLATE AL SWITCHGEAR ROOM ACS-00 by flaar) £00.00 30" 20 87 Loeal Architect Size to be Confirmed by Systems
DSTAT BOH-HEADHOUSE AC SWITCHGEAR ROOM ACS-01 5T36 605.00 a0’ 3* 200" 9 12*
(Varies)
0 - TEMPLATE AREA OF REFUGE AOR-D0 by flaor) 1 per 200 calculated occupant load MA A NA Local Architect CBC 1009.6
0 - TEMPLATE ARMORY ARM-00 (by floor) 35.00 &'-8" 5-8" a'? Lecal Architect Part of Police Zone Facility (where occurs) / Warm
0 - TEMPLATE AUXILIARY SUBSTATION BATTERY ROOM 458-00 [by flaor) 430.00 TBD TBD 87 Local Architeet Size to be Confirmed by Systems
28STA BOH AUXILIARY SUBSTATION BATTERY ROOM ASB-01 B1O4A 270.21 27 61/5" 11° 12" 25'0"
DSTAT BOH-HEADHOUSE AUXILIARY SUBSTATION BATTERY ROOM A5B-01 B135 502.25 24'6" 20'6" 26'2"
DTEIS BOH-HEADHOUSE AUXILLARY SUBSTATION BATTERY ROOM A58-01 8119 283.12 21'0" 13'53/4" 80
MID TUNKNEL EAST VENT SHAFT AUXILIARY SUBSTATION BATTERY ROOM A5B-01 160 120.00 15'0" 713" 712"
MID TUNNEL WEST VENT SHAFT AUXILLARY SUBSTATION BATTERY ROOM A5B-01 180 120.00 11'12" 10' 0" 712"
DOTSIS BOH-HEADHOUSE AUXILLARY SUBSTATION BATTERY ROOM ASB-02 B131 383.14 3n'a" 13'53/4" 713"
80
0 - TEMPLATE AUNILIARY SUBSTATION AUX-00 by floor) 1B0 TBD TBD 18'-0" Clear Local Architect Size TBD by Systems per each station design
2BSTA BOH AUXILIARY SUBSTATION AUX-01 B104 448677 99" 8 1/2" 44'12" 23'31/2"
DSTAT BOH-HEADHOUSE AUXILIARY SUBSTATION AUX-D1 8132 5509.33 113'4 4/5" ag'7" 26'2"
DTS5 BOH-HEADHOUSE AUKILLARY SUBSTATION ROOM AUX-01 B115 6258.42 128" 11 2/3" 48'62/T" 80"
28STA BOH EMERGENCY LIGHTING BATTERY ROOM BAT-01 B110 226.63 00" 11'3" 14' 0"
0 - TEMPLATE BIKE PARKING BIP-00 by floor) Furnish per projected ridership 10°-9" 9 a? Local Architect]sd) or F+P Furnish per projected ridership demand per station
DSTAT FOH-HEADHOUSE BIKE PARKING BIP-01 5753 352984 71'3* 49' 6 3/7" B0




Follow Up of Actions

SHARC Meetings

Structures Minutes

Design

Architecture :
Review

 SHARC: SHare, Appraise, Review and Cooordinate

* Discuss and resolve issues that arise during design

development

* Present and discuss complete or partially complete elements

of the design

i |i|“|“|1lli|l||l«.wwu‘

* Led by package managers and design unit leads

 Held on a regular basis, usually weekly

o General overview

o Specific workgroups
e Model based suitable

* Organized through the Design Integration Manager
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4D and 5D
4D scece
* Requirements defined in the BIM Execution Plan

e 4D federated Navisworks model with all elements linked to

the client’s P6 construction WBS activities in timeline

e 5D federated Navisworks model with all elements linked to

their respective project WBS items in the Navisworks

quantification catalogue

oD c.s




Level of Development

Requirements defined in the BIM Execution Plan

Each stage of the project requires a specific level of

development (LOD)
LOD 300 for 30% deliverable

Discipline leads to record the appropriate LOD in the Model

Production Delivery Table (MPDT)

Level of Development

LOD 100

Description

The model element may be graphically represented in the model with a symbol or other
generic representation but does not satisfy the requirements for LOD 200. Information
related to the model element (e.g., cost per square foot, tonnage of HVAC) can be derived
from other model elements.

LOD 200

The model element is graphically represented within the model as a generic system, object,
or assembly with approximate quantities, size, shape, location, and orientation. Non-graphic
information may also be attached to the model element.

LOD 300

The model element is graphically represented within the model as a specific system, object
or assembly in terms of quantity, size, shape, location, and orientation. Non-graphic
information may also be attached to the model element.

LOD 350

The model element is graphically represented within the model as a specific system, object
or assembly terms of quantity, size, shape, location, and orientation, and interfaces with
other building systems. Non-graphic information may also be attached to the model element.

LOD 400

The model element is graphically represented within the model as a specific system, object
or assembly in terms of size, shape, location, quantity, and orientation with detailing,
fabrication, assembly, and installation information. Non-graphic information may also be
attached to the model element.

LOD 500 (as-builts)

The model element is a field verified representation in terms of size, shape, location,
guantity, and orientation. Non-graphic information may also be attached to the model
elements.




Asset Information

Requirements defined in the BIM Execution Plan
Non-graphical information attached to the model elements

CSI 2010 Uniformat Il classification system

Type Properties

Eamily: | SpedialtyEquipment-Escalator MMW KoneusTravelMaster 110-DSTAT ~ | Load...
Type: |SpedaJtYEqment-Es&zlatormW—KmmTravENastallﬂ—DSTAT4 V| | Duplicate

Type Parameters

Parameter Value |:| -
Landing Step Offset 2' 371/256" 0
Incline Steps Visible 56 [
Incline Steps Offset 0" 7231/256"
Landing Steps 2
Landing Step Visible 3
Incline Steps 55 ]
Fall Protection Barrier = ]
Pit Wall Depth o 4" I'E
Mounting Depth o 77
Step Finish Stainless Steel-KOMEUS-Step-5Stainless Steel ['F
Pit House Concrete ]
Machine House Metal Side ]
Handrail Plastic-KOMEUS-Handrail-Black []
Finish_x Metal Side ]
Fall Protection Barrier Finish Glass-KOMNEUS-Balustrade-Clear Glass ]
Default Metal Side ]
Balustrade Panel Glass-KOMNEUS-Balustrade-Clear Glass ]
Height 36" 273/128" I'E

Width of Truss 4' 1157/128" ]

Width of Pit 5 8" ]

Width of Escalator 5 8" ]

Upper Truss 4" 323/M128" ||

Total Span 86" 11 17/256"

Top Landing Offset 3' 7 39/256"

Top Landing Floor Opening 13' 511/128"

Top Landing 11 10 3/64" []

Step Width 34" ]
Span 62' 8191/256" ]
Safety Barrier Height 3 779/256" ]
Reinforced Truss 43' 5137/256"

Pit Length 18" 8167/256" ]
Pit Denth 4' 9 23/256" [E™

What do these properties do?

C R
Choose Assembly Code - [C:\ProgramData\Autodesk\RVT 2019%\Libraries\US Imperial\Unifor... =~ X
Show dassifications for: ‘Walls v

Unformat Classffication Revit Category A
No classffication
@ A - Substructure
& B - Shell
& B10 - Superstructure
= B20 - Exterior Enclosure
=k 82010 - Exterior Walls
= 82010100 - Extenior Wall Construction Walls
82010110 - B&¢. Wall -CIP Walls
B2010120 - B¢. Wall - Precast Walls
B2010125 - Bxt. Wall - Precast Lintels & Specialties Walls
B2010130 - B¢. Wall - Tit-up Walls
B2010140 - B¢. Wall -CMU Walls
B2010142 - Ext. Wall - CMU Cavity Walls
B2010144 - B¢. Wall - CMU Composite Walls
B2010146 - Bx¢t. Wall - CMU Lintels & Specialties Walls
B2010148 - Bxt. Wall - Glass Block Walls
82010150 - B¢. Wall - Bick (Single Wythe) Walls
B2010152 - B¢. Wall - Brick (Double Wythe) Walls
B2010154 - B¢. Wall - Brick Cavity Walls
B2010156 - BExt. Wall - Brick Composite Walls
B2010158 - B¢. Wall - Bick Veneer w/ Stud Walls
B2010160 - B¢. Wall - Stone Veneer w/ Stud Walls
B2010170 - Bx. Wall - Metal Siding Supports Walls
B2010175 - Bxt. Wall - Metal Siding Panels Walls
B2010180 - B¢. Wall - Wood Stud w/ Siding & Shingles Walls
B2010185 - B¢. Wall - Wood Stud w/ Stucco Walls v

oK || cancel || Hep







Challenges

People

ISO 19650:

o Awareness of ISO standard
Platforms

o ISO workflow different between ProjectWise, BIM 360, SharePoint in order to achieve same aim

Inertia to change

Drip feed mobilization of teams

Technology platforms

Process

<]
O

Processes
Tools

Feedback

Tools

Feedback



Successful Delivery of First Phase of Project

920 199 1835
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Upskilling of Whole Team

Firm

Discipline

@ Architecture

@ Civil

@ Geotechnical

@ Industrial

@& MEP / FLS

@ Project Management
@ structural / Tunnel

@ Systems
Trackwork

Average of Score.1

4 Before/After 4.0

Legend:
@01 Before 10%
@02 After 10% Beginner=1
3 9 Competent =2
— 1.5
o . Advanced =3
it
" 5 Expert=4
[ak}
n
o
¢
=T 3.0
| .
. a a - .
SharePoint SharePoint ProjectWise  ProjectWise  Bluebeam 01 Bluebeam 02  BIM 360 01 BIM 360 02
01 Before 02 After 10% 01 Before 02 After 108  Before 10% After 10% Before 10% After 10%
10% 10% ai
Platform E
o
ak
ch
N
2
=
O l 0.5
SharePoint 01 SharePoint 02 ProjectWise ProjectWise Bluebeam 01 Bluebeam 02 BIM 360 01 BiMm 360 02 0.0
Before 10% After 10% 01 Before 10% 02 After 10% Before 10% After 10% Before 10% After 10% BIM 360 Bluebeam ProjectWise SharePoint
Platform Platform




Assemble

Design Intent BIM Model Drawing Sheet Plot PDF Take-Off Software Cost Estimate
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Variable 10 min/drawing 90 mins/drawing

(Drawings still produced)
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Sheets & Views

2D 3D

B P @

0 - BIM360 Export View

L Y

Models Visibility

@€ o m

0 - BIM360 Export View Architectural +
TOD Option 01

0 - BIM360 Export View Architectural +

P
e BIM 360 Viewer
=

0 - BIM360 Export View Architectural
Coordination

o Individual models shared on a regular basis

o Navisworks federated models for the individual assets and

Projectwide
o Used in the asset coordination meetings
o Visible to all design team members

e BIM Track

o Models published to BIM Track on a regular basis

o Sheets hyper-modeled

o Used for issue tracking

o Visible to all team (including client)

8 T Foster-Parlners

i

= e
i ———

All images copyright: Santa Clara Valley Transportation Authority (VTA)



Did We Establish ISO 196507

Peter.Starnes@mottmac.com

Brindusa.Dumitrascu@mottmac.com
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