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Ravi Wood

e Collaborator and Innovator.

e BIM Manager, Gresham Smith

e Top Rated class for BIM Management: AU 2019.
e Speaker at RICS IFMA Sweden 2016.

e Top Rated Speaker at Hong Kong BIM HKIBIM

2016.

e Speaker at AEC Next, NY Design Expo.
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e Autodesk Expert Elite, Revit Certified Professional,
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e Mentor - Autodesk Revit Forum and Directly.com
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am also known as

Grandma Mom




They gave us The Bar

k Of Approval!!

JUGNU the “Firefly”

ROSCOE
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CLASS OBJECTIVES




DIGITAL PROJECT MANAGEMENT 4 PHASES

Execution
and control




INITIATE

Development of Digital Execution Plan
based on AIA & UK Level 2.

EXECUTE

Implementation of BEP during

CD and CA phase of project.

PLAN

Strategic planning during design

development or concept design phase.

CLOSE

Guidelines for LOD 500 Level BIM

data at project handover.



LEAN INTEGRATED PROJECT DELIVERY




STAY TUNED!

We will then relate these objectives to two real life Case Studies

from our experience

PROJECT “ROSCOE THE GERMAN SHEPHERD” PROJECT “JUGNU THE FIREFLY”
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Objective 1: Initiate
Development of Digital Execution Plan
based on AIA & UK Level 2






ARCHITECTS CONTRACTORS CONSTRUCTION MGR

PROJECT STAKEHOLDERS







DISORGANIZED CONFUSED CHAOTIC




A BIM EXECUTION PLAN SAVES THE DAY!







GQ‘L

START THE BEP WITH THE END
RESULT IN MIND




Buliding Information Model

Strategic N Preparation Conceopt Deveioped = Technical Handover
Definition and Brief Design Design Design Construction and Close Out In Use

CLIENT’S BIM EXECUTION

REQUIREMENTS PLAN
(BEP)

START THE BEP WITH THE END
INEORMATION RESULT IN MIND

REQUESTS

THE PATHWAY TOWARDS THE END

RESULT
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PLAN
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e STRATEGY

PREPERATION

EXECUTE
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@ RESEARCH

OBJECTIVE

SOURCE: https://leconsultancy.com/how-to-plan-your-digital-strategy-with-the-prosper-framework/







1| Canada https://www.canbim.com/

2 | USA https://www.gsa.gov/real-estate/design-construction/3d4d-
building-information-modeling/bim-quides

3 | Scotland https://bimportal.scottishfuturestrust.orqg.uk/

4 | UK https://www.thenbs.com/knowledge/what-is-building-
information-modelling-bim

5| Portugal http://www.ptbim.org/

6 | Czech https://www.czbim.orqg/

Republic

7 | Sweden https://www.bimalliance.se/om-0ss/in-enqglish/

8 | Finland https://buildingsmart.fi/en/tag/bim-en/

9| Korea https://www.building-
smart.or.ip/old/download/files/20121018 Open%20BIM%20in%?20
Korea.pdf

10 | Japan https://www.|sce-int.org/node/398

11 | India https://www.ibima.co.in/

12 | Hong Kong | hitps://www.hkibim.org/

13 | Australia https://bim.natspec.orq/

14 | New https://www.building.govt.nz/projects-and-consents/planning-a-

Zealand successful-build/scope-and-design/bim-in-nz/

15 | Singapore https://www.corenet.qov.sg/general/bim-quides/singapore-bim-

quide-version-20.aspx

BEP RESOURCES BY COUNTRY



https://www.canbim.com/
https://www.gsa.gov/real-estate/design-construction/3d4d-building-information-modeling/bim-guides
https://bimportal.scottishfuturestrust.org.uk/
https://www.thenbs.com/knowledge/what-is-building-information-modelling-bim
http://www.ptbim.org/
https://www.czbim.org/
https://www.bimalliance.se/om-oss/in-english/
https://buildingsmart.fi/en/tag/bim-en/
https://www.building-smart.or.jp/old/download/files/20121018_Open%20BIM%20in%20Korea.pdf
https://www.jsce-int.org/node/398
https://www.ibima.co.in/
https://www.hkibim.org/
https://bim.natspec.org/
https://www.building.govt.nz/projects-and-consents/planning-a-successful-build/scope-and-design/bim-in-nz/
https://www.corenet.gov.sg/general/bim-guides/singapore-bim-guide-version-20.aspx




BIM STANDARDS

IMPORTANCE OF
LOD.

BIM BRIEFINGS

BIM TECHNOLOGY
REQUIREMENTS
(PROJECT BASED)

THE IMPORTANCE
OF AN E.Il.R.

SOURCE: https://www.bim.psu.edu/owners_guide/

RELEVANCE OF DIGITAL EXECUTION PLAN
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SOURCE: https://www.bim.psu.edu/owners_guide/

COMPONENTS OF BIM EXECUTION PLAN




STRONGER

EXECUTION COMMUNICATION

BENEFITS OF A
BIM EXECUTION

PLAN

COLLABORATIO
SHARING

DATA

SAVING TIME

BENEFITS OF BIM EXECUTION PLAN

Source: https://lupiter.co.in/contact-us




oD

ESTIMATING

4D

SCHEDULING FACILITY
MANAGEMENT

/ DIMENSIONS OF BIM EXECUTION PLAN







SOURCE: https://www.nibs.org/page/nbgo
National Institute of

BUILDING SCIENCES

National BIM Standard - United States™ V3

A. Core Standards
A.1-1S0 Standards
A.2 - Normative Standards
A.3 - Information Exchanges
A.4 - Conformance Specificatiol
A.5 - Test Suite

B. Technical Publications
B.1 - Reference Processes

B.2 - Reference Specifications
B.3 - Reference Examples

C. Deployment Resources
C.1 - Contract Spedifications

C.2 - Best Practice Guides
C.3 - 3rd Party Support Services

SCOPE NATIONAL BIM STANDARD-UNITED STATES
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BS 7000-4:2013
SO 19650-1:2018
SO 19650-2:2018
SO 19650-3:2020
1SO 19650-5:2020

BS 8536-1 & 22015

BS 8541-1 to 4:2012

SOURCE: https://www.nibs.org/page/nbgo

UK PILLARS FOR BIM




UK Standards for BIM bre

Source: https://geospatial.blogs.com/.a/6a00d83476d35153ef01b8d08ebfa5970c-
popup

BS1192:2007 PAS1192-2:2013 PAS1192-3:2014 BS1192-4:2014 BS 8541 Series

(COBie)

Collaborative

producon of

Infoemation,

Part 4 Fulfiling

employers informabon

exchange requarements

using COBie Code of

practice
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© BRE 2014

UK LEVEL 2 OVERVIEW




Objective 2: Plan

Strategic Planning During Design
Development or Concept Design

Phase



EFFECTIVE COMMUNICATION




ASSESSMENT ADVANCEMENT

ALIGNMENT
‘\

BIM ORGANIZATION PLANNING PROCEDURE

SOURCE: https://www.bim.psu.edu/owners_guide/




MEP AND
SYSTEMS

INTERIOR
DESIGN

FILE PLANNING: SPLITTING OF FILES




LOD Pre-Design
100

LOD Schematic
200 Design
| | Engineering
| LOD Design
71300 Development
BIM ' |
Level Of Detail (LOD) @
Construction Stage
As Bullt

Architecture

Construction
Documentation




Level Of Accuracy

Upper Range (Imperial) e 5/8" 1/4" 1/16"

Upper Range (Metric) : 5cm 15mm 5mm Imm

LOA10 LOA20 LOA30 LOA40 LOASO

SOURCE: https://cdn.ymaws.com/www.nysapls.org/resource/resmgr/2019 conference/handouts/hale-g_bim loa guide c120 v2.pdf

LEVEL OF ACCURACY
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PROJECT MEMBER
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PROJECT MEMBER

COMMON MODELS
- PROJECT DATA =
. T_‘_ﬁgacnvm&couuumqm__ 15

SOURCE: Autodesk A 360

TEAM TASKS ACCOUNTABILITY ASSIGNMENT
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ACCOUNTABILITY TRACKING AND MONITORING




MBtu/ft* ft/s
412,098

40
370.888
35
329.678
288,468 30 |
247.259 |
25
!
206,049
20
I:
164.839
15
123.629
82.42 “ 10
a1
21 .
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S U S I / \I N‘ \B I LI I Y SOURCE: Autodesk. https://www.autodesk.com/sustainability/overview




COST VS ENERGY OPTIMIZATION: COVETOOL
Selecting Cheapest Option for Energy Code Compliance

SOURCE: https://www.cove.tools/

ENERGY HIN|

GLASS PV ROOF - SET POINT SHADING SYSTEM WALL EUI Cost(S) Energy Savings (%)
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2. Low Visual Distraction 3. Views to Outside

D
o
o
5. Circulation 6. Work Styles 7. Low Acoustic Distraction 8. Low Density

GENERATIVE DESIGN

Source: Autodesk https://www.autodesk.com/solutions/generative-design/architecture-engineering-construction




Objective 3: Execute
Implementation of BEP During CD
and CA Phase of Project



) | @8 | & | M

Document Design Model Project Feld
Management Collaboration Coordination Management Management

FOLDERS

REVIEWS BIM 360
TRANSMITTAL

ISSUES

MODEL RFI's CHECKLISTS

CLOUD CLASH
SHARING DETECTION SUBMITTAL ISSUES

BIM CLASH COORDINATION



INTEROPERABLE
FILES

MODEL COMPARE CLASH GENERATION

GENERATE REPORTS VISUAL CHECKS
LOGS

TEAM MEETINGS SAVE VIEWS/
COORDINATION ADD COMMENTS

AUTOMATE CHECK
AND EVALUATE
RESULTS

BIM CLASH CHECKS




Planning & Documentation
Collaboration Strategy

FORTNIGHTLY COORDINATE CYCLE

MONDAY TUESDAY THURSDAY  FRIDAY MONDAY THURSDAY FRIDAY

R N——

CLIENT MEETING BIM MEETING DTM

ALL CONSULTANTS
ISSUE MODELS AT
6PM TO PTP SITE

COLLABORATION TIMELINE




Level / Location

Building 1

1/4/2018]  1/52018]  1/5/2018
21/2018|  2/2/2018] 2122018
31/2018|  32/2018]  32/2018
4512018|  4/6/2018|  4/6/2018
| smoo18|  smi2018]  S4i2018
H31/2018| 6/1/2018| 6/1/2018

752018 7/6/2018|  7/6/2018

Basement| 12/31/2017
Level 01 1/28/2018
Level 02| 2/25/2018
Lavel 03 4/1/2018
Lavel 04 4!2912018%
Laval 05 5!27!2018tﬁ

Penthouse 7/1/2018

1L 11172018  1v2018] 0|  wz2018]  v32018| 1372018
1/20/2018|  1/20/2018 1/302018|  1/31/2018]  1/31/2018|
2/26/2018|  2/26/2018] 0| 21272018]  2/282018|  2/28/2018

41212018  4/2/2018 432018  4/42018|  4/4/2018
430/2018|  4/30/2018| 51112018 522018 522018
528/2018| 5/28/2018 5202018  5302018] 5302018

7/2/2018|  7/2/2018 732018 74018  7/4/2018

o

QID I IO |19 |10 |0

bk b b J b b e
Q0 0O O

TIMELINE MANAGEMENT




Preconstruction services timeline

Contract
Award
: Preconstruction services ’
G e . e e S s s S R
: (for estimating purpose) :
' '

Programming and Advertise Operation &

Construction

Planning Preliminary Design Final Design And Award Maintenance

®* Project Start-up ®* Feasibility study ® Detailed design and e Advertise for

® Scoping & budget{ ®* Funding approval approval bids

®* Conceptual ®* NEPA evaluation ®* Engineer’s estimate e Evaluate bids
design and ®* Environmental clearance ®* Final plan package e Award contract
estimate ®* Request for proposals

PRECONSTRUCTION DIGITAL MANAGEMENT




Contractors Reports &

Purchase
Dashboard

Management I
Construction

Inventory ﬁ Human
Resource

Management
Managemen
\ Taxes

WETEEUS Statutory
Management Year End

Vendor Financial

Management

BIM ERP MANAGEMENT

SOURCE: https://blog.capterra.com/comparison-of-5-construction-erp-software-options/




Technical advice
Demolition

Planning

Renovation

s o Cost calculation

Operation &
Maintenance

Development

Installation /
Construction

Training

Production

Purchasing / Logistics

BIM LOGISTICS MANAGEMENT

Source: https://www.jansen.com/en/building-systems-profile-systems-steel/services-steel-systems/planning-bim-steel-systems.html




ODbjective 4. Close
Guidelines for LOD 500 Level BIM

Data at Project Handover



Conjunction with
Computer Aided
Maintenance

| _ Management System
Replete BIM

Model with
Detailed MEP
Information

BIM IN :
FACILITY Spatial
MANAGEMENT Coordination

Integrate
BIM With

Building
Automation
Achieve

Sustainable
Goals

BIM IN FACILITY MANAGEMENT

SOURCE: https://www.cadoutsourcingservices.com/blog/how-to-use-bim-in-facilities-management.php
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ASSET
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WEB LINKAGE TO

. ERE B aE FACILITY

FLOOR PLANS : TS o a0 MANAGEMENT
5. .- - FMMS SOFTWARE

SQL DATABASE

ASSET INFORMATION MANAGEMENT




Documentation and N Management of
Record Keeping ~ 1 ‘ Spatial Requirements

How Should

Preventive * Adps Facility

Maintenance Modelling A Managers use
| Revit BIM?

Asset Management

Disaster Planning

Energy Efficiency Analysis And Management

IMPROVED SPACE MANAGEMENT




Security

: Housekeeping &
Guarding

Event Security

Facility
Management /
Housekeeping

Electrical
Maintenance /
Plumbing

Facility Management
Services

Mailroom Pest Control
Management Services

Pantry Facade
Services Cleaning

STREAMLINED MAINTENANCE




Solar/
storage

Lighting
controls

Window
shading

Efficient
windows
and walls

EV
Charging

Energy information system

— Building
- energy Smart
=1 management meter
~ —— system
_H_ TR
a T Smart Utility
»E"/ = thermostats power
i N |
i [T 17T [T
i =T 1T q
i Al ||irﬁ/ Plug-load
- S — ?, controls
| 0
> [TETT GEP
|0

SUSTAINABLE BUILDINGS

Source: https://www.aceee.org/grid-interactive-efficient-buildings-gebs
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Source: https://www.aceee.org/grid-interactive-efficient-buildings-gebs
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LEARN FROM
CONSTRUCTION SENSOR BEHAVIOR AND

DATA DATA HISTORY

CONSTRUCTION AS BUILT CONNECT INSIGHTS
DATA DATA PHYSICAL AND PREDICTIVE
DIGITAL ANALYSIS

DIGITAL TWIN

SOURCE: https://www.autodesk.com/autodesk-university/article/Forge-BIM-360-Docs-loT-Hub-2019




Toolbox For Success




e Model Review (“

e Model Authoring

e Cloud Based

Collaboration

e Coordination and

Clash Resolution

e Model Data -
@ Exchange CGBIE

PlanGrid

e Communication

TOOLS FOR COLLABORATION AND
COORDINATION
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Cove.tool helps achieve
higher productivity and 01 A‘;'tcmad::'on”
Reduces errors and dramatically increases the

rec' uces Co nStru Ctio N COSt number of professionals able to use the software.

02 Speed

Most design decisions need to happen concurrently

and in real time. Consultants take weeks to answer

questions.

03 Data Driven Design

Data collection increases predictive and

generative abilities of the platform.

)4 Cost Optimization

Linking all decisions back to a common metric

(cost) links together design, construction, and

manufacturers.
SOURCE: https://www.cove.tools/




SOURCE: https://www.cove.tools/

Save 80 Hours with cove.tool

Compare the time saved and savings earned to generate the results yourself with cove.tool!

Create parametric
conceptual runs of a set

Create a
report and

ener ]
&Y number of conclusions

model options

1 hour 3 hours 5 Hours 10 Hours 4 Hours

Indoor and
Outdoor

Site and

Daylight Shadow

Location

Suelies Studies

Analysis Water

Studies

15 hours 15 Hours 15 Hours 10 Hours 5 Hours Average Billable Rate

$200/Hour

$16000 reporserec




Testfit: Great Resource to Iterate faster designs.

E 4 rowma

]
|
i
4
R Sie Multifamely
Acreage 8 58 Units 32
FAR 01 Beds 64
DAVAC 37 Gaths 540




CASE STUDIES




In this Case Study, we shall C
A
+ Examine the salient points of the S
BIM Execution Plan E
 Summarize the workflow engaged In
this IPD project
S
* Describe any challenges T
« Summarize lessons learned. U
D
Y

MICHIGAN STATE UNIVERSITY

Broad College of Business Pavilion

East Lansing, Michigan




The Story.....Why IPD?

C
e Approximately 95,000 SF addition to the Business School A
complex >
m Classrooms =

m Advising
m Administration S
A large team made out of other teams..... T
U
e Core Group D
e Design Team Y

e Design Assist Trade Partners




Background Documents

C

. . A

e Contract Type - Integrated Project Delivery S

mPre-Construction -
mConstruction

mPost-Construction / Operation S

e Digital Project Information Exchange Agreement T

a BIM Execution Plan U

. . D

m Building Information Model v

m Construction Documents

m Digital Project Information




Challenges

e Size of the Project

mw > 0O

e Amount of communication required
e Size of the deliverable
e Size of the team

o geographic locations

o team members on different software

<OCHW




What Worked for us?

mw > 0O

e Donor Funded Project

o Formal Target Budget was

established at the beginning

<OCHW




What worked for us?

mw > 0O

e Collaborative approach
o Extensive Communication
o Collaboration via Autodesk A360

o Allocation of responsibilities

<OCHW




What worked for us?

e Established Protocol X
o Technology resources / Infrastructure S
o BIM Uses =
o Model data exchange
o Model Quality Control g
m Model Accuracy T
m Clash Detection )
m Compliance with BIM Standards D
Y

o File naming conventions
o Frequency of model updates

o Assigned responsibility for tasks




Lessons Learned.....

e Exceptionally Rewarding - but not the easy way

mw > 0O

e VVery collaborative - requires more enagagement and time than

conventional methods
e Best strategy to deliver large Projects
m Quickly
m With best value

e Team members

<OCHW

m Should be on the same software




CASE STUDY

"JUGNU"

THE FIREFLY
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The Biggest Lesson We Learned.....

IPD is intrinsically

lean......
and collaborative to the




What was your biggest takeaway

from this presentation?

Please leave a response in the Comments section for this class!
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Please reach us through comments if we can
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