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What is BIM Smithsonian

Office of Planning, Design, and Construction

OPERATIONS

Building Information Modeling, aka BIM:

e |t's a process, not a technology or software.

e A digital representation of both the physical and functional
characteristics of a facility.



Progression of the Information Smithsonian

Office of Planning, Design, and Construction

As the BIM evolves through design, construction and operations the value of the model
decreases and the information increases. The model and information are typically in separate
locations. For Operations, the required information lives in BAS and/or CMMS (Tririga) systems.

Model




BIM Level of Development (LOD) Smithsonian

Office of Planning, Design, and Construction

LOD 100 LOD 200 LOD 300 LOD 400 LOD 500
Concept Design Documentation Construction Facilities Management
development (As-Built)

Reference: BIMFORUM LOD at Level of Development (LOD) Specification — BIM Forum 5



https://bimforum.org/resource/lod-level-of-development-lod-specification/

Building for the Long View Smithsonian

Office of Planning, Design, and Construction

Project

Conception Design / Analysis

Construction /
Fabrication

BUILDING

Renovation @ FOR THE

LIFECYCLE

Documentation

Demolition /  Operations /
Sale Maintenance

Goal: Not to impede or interfere with creativity of design but to leverage
information for improved management and long-term life of the building
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Smithsonian
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BIM Documentation
& Resources
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Architect-Engineer Information Center Google search:

Codes and Standards “Smithsonian A/E Center”

Home »
+ Bmithsonian Gardens Solls Management Plan, September, 2021,
« NMNH Supplemental Design Standards, October, 2016. O r
] i itions
+ Smithsonian Design Standards Vol. 1 - Design Guidelines & Technical Sections, October, 2021. ATESpschll CoReH nnex

« Smithsonian Design Standards Vol. 2 - Smithsonlan Specifications, October, 2021

+ Smithsonian Design Standards Vol. 3 - Appendices, October, 2021,
« Folklife Festival Design Guide, November, 2013. COtsCH ETSDTE Y

Full url:
+» Space Guidelines, September, 2003 u u r *
Smithsonian Mall-wide Exterior Sign Program, May 4, 2002.

=" o o P e https://www.sifacilities.si.edu/codes-standards

« 3pace Naming Guidelines

« SF Facllity Assel Data Spreadsheet
Construction Cost

For S| Security Design Criteria, piease contact the project design manager or COTR Estimating »

b4

Smithsenian Facilities CAD Guidelines and Standard Files

8D 410 Process - |-Manage »

> Smithsonian Facilities BIM Standards and Templates BIM Standards and Templates

Fee Preparation Worksheets »

> Accessibility

» Metrication Contractor Performance
Assessment Reporting

» Sustainability System »

> Best Practices

Contractor Resources »

Contact Us »


https://www.sifacilities.si.edu/codes-standards

Space Naming & Asset Data Requirements

Smithsonian
Office of Planning, Design, and Construction

Space Naming
Guidelines

Architect-Engineer Information Center

Codes and Standards

-

Smithsenian Gardens Solls Management Plan, September, 2021.

NMNH Supplemental Design Standards, October, 2016.

Smithsenian Design Standards Vol. 1 - Design Guidelines & Technical Sections, October, 2021.

Smithsonian Design Standards Vol. 2 - Smithsonlan Specifications, October, 2021

.

Smithsonian Design Standards Vol. 3 - Appendices, October, 2021,

Folklife Festival Design Guide, November, 2013.

Space Guidelines, September, 2003
= Smithsenian Mall-wide Exterior Sign Program, May 4, 2002.

« Smithsonian Institution Fire Protection & Life Safety Design Manual

@ _or Facllity Assetl Data Spreadshesl

Home »

AJE Special Conditions »

Codes and Standards »

Construction Specifications »

y

For S| Security Design Criteria, piease contact the project design manager or COTR.

> Smithsonian Facilities CAD Guidelines and Standard Files
» Smithsonian Facilities BIM Standards and Templates

> Accessibility

> Metrication

» Sustainability

» Best Practices

Construction Cost
Estimating »

5D 410 Process - |-Manage »

Fee Preparation Worksheets »

Contractor Performance
Assessment Reporting
System »

Contractor Resources »

Contact Us »

Architect-Engineer Information Center | Facilities (si.edu)

SF Facility Asset
Data Spreadsheet



https://www.sifacilities.si.edu/codes-standards

Construction Specifications

Smithsonian
Office of Planning, Design, and Construction

Section 01 3250
BIM Requirements

Architect-Engineer Information Center

Construction Specifications

Home »

All construction specifications must be developed in the 50 Division Construction Specification Institution {CSI)
MasterFormat System using the MasterSpec® System. MasterSpec® is a product of The American Institute of
Architects (AlA) and is produced and published for the AIA by ARCOM_ In addition, the documents below are AJE Special Conditions »
specification sections that have been tailored to meet specific requirements of the Institution and should be
used when required by a particular design.
Codes and Standards »
* Construction Specification Institute (CSI)

+ ARCOM

Construction Specifications »

Atitle page for the specification book with the required signature block for the Associate Director of OPDC and

containing a statement of conformance with the Smithsonian Directive (SD) 410
Construction Cost

s Construction Specification Cover Sheet Estimating »

+ Division One, Small Project

* Division One, Large Project

Bction 01 3250 BIM Requiremenis

< _Section 01 /832 Operation and Maintenance Data Reguirem

SD 410 Process - I-Manage »

+ Section 01 9113 Commissioning
Fee Preparation Worksheets »
Use this M3 Word guide specification for all projects, selecting either Large or Small project format.
Careful editing is required by the Design Manager and/or the Architect-Engineer Design Team_ For projects

at NZP contact the Resident Engineer for assistance in developing a customized set of Supplementary Contractor Performance

Conditions. Assessment Reporting

System »
Fire Protection and Life Safety

Section 01 7823
O&M Data
Requirements

The following guide specifications have been approved by OSHEM for use on Smithsonian projects and their Contractor Resources »

use, where appropriate is mandatory. In addition, the Smithsonian Institution Fire Protection & Life Safety
Design Manual is provided as a resource for designers to supplement the minimum standards provide by
building and fire codes and thus provide an enhanced level of fire protection and life safety for Smithsonian

Contact Us »
facilities, collections, occupants, and operations

Architect-Engineer Information Center | Facilities (si.edu)

10



https://www.sifacilities.si.edu/construction

Smithsonian OPDC BIM Process Smithsonian

Office of Planning, Design, and Construction

§ ™) Smithsonian Review Process with Integration of BIM

pre-PROJECT | [E] DEsiGN J} CONSTRUCTION @ CLOSE-OUT OPERATIONS Facilities Center (Tririga)
[
F - S 3 s e i | Fatil_llies Center b =T
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51 BIM Wiki
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Document Locater
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SF-BIM Integration Flowchart (Click to Download)
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https://www.sifacilities.si.edu/sites/default/files/Files/BIM/SF-BIM_Integration_Flowchart_Feb_2024.pdf

@ CLOSE-OUT

Deliverables

Final BIM spatial
and asset data

« 3D federated _——
maodel with asset

asset data
« CAD files

Record documents
« Model review

reports
« IFC files for all r -
disciplines

+ Record documents
« Final PxP

+ 2D drawings

+ Shop drawings

« Photos

«RFls

+ 30 scans

i D__
data % '
« Spreadsheets of

Facility Center (Tririga)

= OPERATIONS

Facilities Center

* Smithsonian Institution

Home * Requests

(Tririga)

= « Facilities
.......... o % ’3 management
; o L « Building systems
analysis

» Asset management

» Space tracking

* Maintenance
scheduling

SI-Explorer

- 20 floor plans
o[

« Room records
e - Asset information
==y . Usage data
. « Real-time weather/
disaster information

SI BIM Wiki/
Document Locater

+ Clearinghouse for
O existing records,
i data, plans
v/

B Self Service Requests

Smithsonian

Office of Planning, Design, and Construction

Building Services
Interior Service Requests

Carpentry & Painting
Doors & Windows
Electrical & Lighting
Elevators, Escalators & Lifts
Heating & Cooling
Housekeeping

Lock Maintenance
Masonry

Metalwork

Pest Control
Plumbing & Leaks
Roofing

Testing & Inspection

Event Request
Request for OFEQ event support

T warersaizeray @

’”\ Exterior Services
Exterior Service Requests

=== Reservations
_____ Reserve Locations, Equipment and Vehicle

i Safety Data Sheets
p Find Material Safety Data Sheets (MSDS)

Transportation & Moves
Request for moves and vehicle repair

{'ﬂ MUniform & Equipment Services (OPS ONLY)

[ ] B Reminders
——— —

» Motices
Security Policy
Frequently Asked Questions

i

B My Active Requests

! Request ID Status  Request Classification
Mo data to display.

B My Request History

Created Date/Time

12



BIM Wiki / Document Locator Smithsonian

Office of Planning, Design, and Construction

Smithsonian Facilities Information Warehouse

-OUT 2 -::%.;: OPERATIONS Quick Links Museum Trust

rtegrated Faciites Teams

Sroject Handbook

Facil ities center Sroject Lestons Learned

20D Fioorpiars (3! Explorer)

(Tririga) .

‘ Deliverables

« Facilities Facias Heip
management
. ) = Building systems
Final BIM spatial analysis

« Assat management
« Space tracking
« Maintenance

and asset data
« 30 federated

i

model with asset scheduling
= Spreadsheets of
asset data :
-
« CAD files SI Explorer [ - — ’
- 2D floor plans ok Y ; [ = ; :
[ - . 3 z B 1 OAZOR014 027345 PY g
Record documents ! - Room records & e 1 -] : o -
i - = Assot information Cymaty C1 Hesthom 1 5202014 022400 PU Hitshhaer
« Model review - 3 pracostia (1) I i 4 SN0 122618 P ot
reports # « Usage data £ ot cater O e 1 i =
<IFC files for all [ B « Real-time weather/ CaowAc i) O oua ' Lot L] Gzt
estara disaster information (1 Fresar Seackser (1) s | Freer Sackie 1 DA1TR014 0243 30 P Frest Saciler
disciplines @ I L1 Ft Prerce, FL 1 Ascan At 1 DETIR0N DUSTA4 PU Acam At
P 2 Hemdgn C1 NaAH 1 06172014 CHSTS1 P N
« Record documents B iahaath 0w 1 OBATR014 0354 00 P -
- Suatian
« Fimal PxP jmmma,,,u ] Foomick 1 OENTIOL D3 5408 FU Runwct
- B (1 PeRsHe st {1) e | OWRD 1 OWIT014 034431 P DWRE
+ 20 drawings SI BIM wl khl' 1 hawiHE O MmHe 1 OTTI2014 015435 P NMARHC
«Shop drawings j:;"“':m 0 Aescostia 1 0582014 11.46:00 AM Anacosta
« Photos Docu ment Locater 3 WA i 1) 0 WMo 1 0802014 023228 PM
23 MMA-NYE s | _Rapors 1 DEINT014 0956 40 AN
= RFls . 2 MmanH 1) (o] Al Suffiand 1 TIGRI0I4 012727 P
s - Clearinghouse for Cl e G weoc 1 ouz32018 102730 nzpoc
+3D scans * existing records, = sty L e 1 1232015 102745 A P-4
c O STRHTuposr 1 01230015 102805 A STRITuppar
. data. pla ns j:::sc:?m O STR-Gambes 1 RIS 0 IEII AN STRI-Gamboa
T 3 Foserwick (o] STRIEC 1 CIEID015 1025 43 AN STRIBCI
j:wuﬂ v, CA ] STR-8ocas del Toro 1 Q1232015 102522 A ETR-Bocas del Toro
O (1 SAC-Birook, i:\' e | STRI-Ma0s 1 BUZID01S 10245 A STRI-Nacs
- ] SAG-Camensge o seRc 1 1232015 102956 A sERC
3 SAD-Chise
. (1 340-G5FC, MDD
3 3A0H
(1 BAD-MEFC AL
j;&;::mm i Pagell lof2 b M Doy 1 bu 75 af 41
T S8 (1)
;]EYHI-EEI
1 STRI-Bocas ded Toro
(] STRI-Gambea
* For Existi As-Built BIM Models, 3D Data Capt 5o
or Existing / As-Bui odels, ata Capture, Somi
. . 7 ) Searches
and/or Drone info please contact your Design Manager (DM)

—
STR-Galena 17971 STR-Gambas (3007
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S| — Existing Utility Data Smithsonian

Office of Planning, Design, and Construction

* SI’s Portfolio of Underground Utilities
owned or leased by the Smithsonian.

* Layers symbology use the American Public
Works Association (APWA) Color Code.

Y

APWA UNIFORM
COLOR CODE

THeCOLOR CODE!

15



¥

Smithsonian
Office of Planning, Design, and Construction

Tools &
Capabilities

16



3D Digital Capture Smithsonian

Office of Planning, Design, and Construction

e Historic Preservation

* Pre-Project Planning

 Capture / Verify Existing Conditions

Matterport Pro2 Matterport Pro3
* Construction Coordination 3D Camera 3D Camera
 Capture / Verify As-Built Conditions
* Facility Management

Leica BLK360

17



Matterport™ Smithsonian

Office of Planning, Design, and Construction

 What is Matterport™ .
* Cloud Based (requires a license to access) ¢ WP oo

* Utilizes 360 Degree Photogrammetry or Lidar
Scanner

e Capabilities
* 3D Showcase
* Measurements
2D Photography
360 Degree Photospheres
Colorized Point Clouds (.xyz)
High Resolution Floor / Ceiling Plan Image (.jpg)
3D Mesh (.obj)
Video Walkthroughs

18



Point Cloud (Laser Scanning) Smithsonian

Office of Planning, Design, and Construction

Coordination

Chat 4 1

IMAX Screen - is1-6" further south
than modeled

IMAX Screen - is1-6° further south
than modeled

19



Smithsonian
Office of Planning, Design, and Construction

Point Cloud (Laser Scanning)

As-Built Verification




Smithsonian
Office of Planning, Design, and Construction

Point Cloud (Laser Scanning)

Slope Analysis - ADA Compliance




Smithsonian

Po i nt C I o u d ( La Se r Sca n n i ng) Office of Planning, Design, and Construction

Capture Artifacts

12-10 1/8"

3-07/8"

Capsule
10'4 7/8"

22



3D Digital Data Capture — Historic Preservation Smithsonian

Office of Planning, Design, and Construction

Create Digital Repository of data to maintain Historic Information prior /
during to Construction projects.

Architectural History | Architectural History & Historic Preservation (AHHP) (si.edu)

Architectural History & Historic Preservation (AHHP)

» Historic Resources and Structure Reporis

Hirshorm Sculpture Garden
Virtual Walkihrough

Arcramazam: Hesoey
Priviecy | Tema of L



https://ahhp.si.edu/history

Smithsonian
Office of Planning, Design, and Construction

Drone — Skydio 2+

Baird Auditorium




3D Review / Coordination — Revizto™ Smithsonian

Office of Planning, Design, and Construction

Programming & Concept Design

3D models allow rapid design explorations and updates based
on stakeholders feedback

* Multiple design options are created within the same 3D
model to optimize the process

* Photorealistic renderings, perspective views, and 3D sections
quickly convey design intent

Design Development & Documentation

e BIM worksharing capability allows multiple team members to
work in the same 3D environment expediting the design and
documentation process

25



3 D ReVieW / coo rd i n atio n - ReViZto TM g-ﬁgil;}}}lgrgzg;%glgn, and Construction

Created lssue

* Engage directly with Design and/or Construction Teams

* Address Major & Typical Design Issues

* These issues track during the design Phase — Can be

rolled into Construction Coordination. 26




Smithsonian

3 D REVieW / coord i nation = REViZtO M Office of Planning, Design, and Construction

* Mobile App includes every feature
* Bring models out to field to verify Built Conditions

* Add photos directly into Issue Tracker

27



Thank You!

Mike Carrancho — Chief of Engineering and Design - CarranchoM @si.edu

Billy McReynolds — Project Manager — McReynoldsW@si.edu



mailto:CarranchoM@si.edu
mailto:McReynoldsW@si.edu
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