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< Public construction clients

AGovernment Construction Departments

Defence Education, Housing, Justice, Transport,
Environment, HealtK..

AGovernment Agencies
US Army COE, Vete@m\dministration, GSA,
TfL, CrossRajlHighways England

AUniversities
AUtilities
AMedical/health organizations
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< Public construction clients

AWide range of project types, scopes and sizes,
(including very large projects with very big budgets)

ASubiject to public review
AStrong influence on the construction sector

AAbility to demand and drive change in their
supply chains

Alnstitutional Inertia
Complex hierarchies and power structures
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BIM Uses

Site Analysis Revit, AutoCAD Laser Scanning
Phase Planning Revit, AutoCAD CAD
Existing Conditions  Revit Modeling
Design Development, Revit Virtual Reality (VR),
document authoring Dynamo Augmented Reality (AR)
NBS Create
3D Coordination Navisworks Clash detection
Cost Estimation CostX Analysis
Structural Analysis  Dynamo Structural modeling and
Tekla Structural Designe analysis
2015
SCIA Engineer 16
Pre- 3D Coordination Navisworks Virtual Reality (VR),
construction Augmented Reality (AR),
Laser Scanning
Cost Estimation CostX Relational database
Other Engineering  Dynamo, Tekla Structure Virtual Reality (VR),
Analysis Designer 2015, Augmented Reality (AR),

SCIAENgineerl6 Laser Scanning
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< The guestiokX.

AWhat steps should public construction agencies take to promote
adoption of BIM?

AWhat steps should they take to optimize the value from their
adoption of BIM to improve:
Abusiness processes, and
Abuildings and other assets?

AWhich activities:
Aare most effective?
Agenerate value for the public client?
Aimprove information flows?
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_ Research Method

ADocument review
AAnalysis ofl5BIM documents

ACase studies

A Action research
ALongitudinal study, follow organizations for three years

AMeasure organizations and projects

AProcess Mapping
ACompile a BIM Adoption Impact MagIM AIM
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< Document Review

Los Angeles Community College District
Georgia Institute of Technology

University of Southern California

Indiana University

Senate Properties, Finland

StatsbyggNorway

New York District, U.S. Army Corp of Engineers
General Services Administration

Department of Veterans Affairs

10 State of Ohio General Services Division
11.NATSPEC

12. National Institute of Building ScienceBuildsmartalliance
13. Building and Construction Authority, Singapore
14.CanBIM Canada

15.BSI Standards Limited, UK
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¢ Case study organizations

Israel
A Israel Ministry of Defense

UK

A Highways England

A Environment Agency

A Transport for London/London Underground
A Defense Infrastructure Organization

A Ministry of Justice

BIM Adoption by Public Construction Clients
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¢ Case study organizations

Israel
A Israel Ministry of Defence (IMOD)

UK

A

A Environment Agency (EA)

A Transport for London/London Underground (TfL)

A
A
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Main BIM Adoption Actions

Action

Description

Adoption fundingg

Funding for training, creating data resources, outsourcing etc.

intra-organization

Software and hardware purchase, training programs

Senior managers directing themselves and their employees to

Leadership invest time in training and developing BIM abilities
BIM object libraries |creating organizational BIM object libraries to be used by othe
Training Train technicians and PMs for BIM understanding

Prepare BIM Guide

BIM Guides are the national, organizational or project level
documents that establish common ways of working and the
contents of BIM exchanges that are appropriate within the reley
contexts and along project timelines.

Motivate managers

Understanding potential benefits and the required actions neec
to achieve the project goals, including preparation of contracts

BIM Execution Plan

Define desired modes of collaboration and information sharing
roles and responsibilities of partners, software and LOD of the
different aspects of the model, model management, quality con
procedures, object composition and naming conventions, etc.

Align project design demands and payment

s Adoh 2R BICENINES: criens

Sinaenco i BIM Era Seminar 2019, Sao Paulo

Rafael Sacks © 2019
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The Project Overview:

Mission, Vision, Goals, and Objectives,
along with management support, and BIM
Champions.

Open Standard
deliverables

Deliverables verified by open standard
specifications, eg IFC, COBie

BIM Contract

All parties should sign up to a project BIM
contract, that allows for the sharing of
models in a collaborative way.

2
Managed

3
Defined

Model exported to
proprietary software (eg
Navisworks, Solibri, GIS

viewer)

Successful export/re-
import of IFC / COBie
verified at each Issue

Successful import of IFC /
COBie into any package
verified at each issue

Bespoke BIM contract
signed by Company; other
parties' contracts
unknown

All design parties signed
up to an Industry-standard
BIM contract

All parties, including
Contractors, signed up to
an Industry-standard BIM

contract
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< IMODc Typical Project
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< IMODc¢ Typical Project

3D Viewer
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Victoria Underground Station Upgrade

BIM for infrastructure construction




BIM Uses

Schematic Feasibility
Design
Layout
Collaboration
Archiving
Design Design Authoring

3D coordination
Collaboration

Archiving
Structural Analysis

Development

Construction Design Reviews

Documentation
Drawing

Existing Conditions

Construction

Collaboration
PhasePlanning

BIM Uses Technologies

Bentley Triforma, Bentley Modeling

AECOsim
Legion modeling
Bentley ProjectWise

Triforma
AECOsim
ProjectWise

STAAD

Hevacomp
Triforma

AECOsim
Microstation

Triforma

AECOsim
ProjectWise
AECOsim

Crowd simulation
File sharing, cloud

Modeling

File sharing, cloud
Finite Element
Method

Modeling

CAD

4D simulation



Victoria Station Upgrade

Image courtesy of Taylor Woodrow BAM Nuttall
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Victoria Station Upgrade
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Victoria Station Upgrade
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Victoria Station Upgrade
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Victoria Station Upgrade

3D ‘as-built’ risk reduction model

As-built jet grout annulus
constructed from 3D
in-ground survey

Water
table

Theoretical gaps
identified in
each tunnel

advance - gaps
in the tunnel

face

37



Victoria Station Upgrade
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¢ Environment Agency (EA)
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