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You can lead a structural engineer to BIM, but how do 

you get them to engage in it? 

This class will demonstrate real efficiency gains in 

structural BIM

Class summary



At the end of this class, you will be able to:

 Understand how best practice workflows can be applied to any diverse 

range of your projects;

 Understand how to measure your baseline in BIM adoption in your 

business, then track progress;

 See just how much improved your models are with well structured data. 

More is definitely more;

 Reap the rewards from your improved structural efficiency.

Key learning objectives



Your presenters today

 Graham Aldwinckle

 Joined Arup 1994

 Structural Engineer

 Structural BIM Leader (UK)



 Projects:
 High Roller, Las Vegas

 Bill & Melinda Gates 

Foundation HQ, Seattle

 Leadenhall Building, 

London

 Matt Wash

 Joined Arup 1996

 Structural Engineer

 Structural BIM Leader (AUS)

 Projects:
 Sports Hub, Singapore

 Gold Coast Stadium, 

Australia

 Melbourne Airport, 

Australia





A little bit different …
 Owned in trust

 No shareholders

 Totally independent

Successful
 Sixty nine years of profitable trading

 Debt free

 13,500 staff – 4,300 Structural & Civil





Lean Production



Lean Manufacturing and Design and Construction

Create Holistic Value and Eliminate Waste



 Overproduction – Incorrect assumptions made without full 

stakeholder engagement

 Waiting – QS to price from drawings

 Over-processing – Tracing of engineering “mark-ups” 

Areas of waste in structural engineering design



Column Design and Documentation Workflow



Linking Column Design with Revit – User Demo



 Deliver the highest quality product, in the shortest time, for the best 

value

Principles of Lean Production

 http://marqhq.com/home/support

http://marqhq.com/home/support


 Base decisions on a long term goal, not short term financial rewards

 Create Continuous flow

Principles of Lean Production

Digital Project

Parametric Modelling

Oasys GSA

Structural Analysis

Documentation

Revit / Tekla



Singapore Sports Hub – As Built



 Build a culture of stopping to fix problems to get the quality right, the 

first time

Principles of Lean Production

 Arup – Issue Tracker Plug-in Is your project correspondence littered 

with internal task lists buried in emails?

http://networks.intranet.arup.com/digital/bim/tools/case_issue_tracker/home.cfm
http://networks.intranet.arup.com/digital/bim/tools/case_issue_tracker/home.cfm


 Grow leaders who thoroughly understand the work, live the 

philosophy and teach it to others

Principles of Lean Production

https://arup-my.sharepoint.com/personal/graham_aldwinckle_arup_com/Documents/Shared with Everyone/My Shared Documents/Structural/AU2015/BIM for Safety in Design in Australia.mp4
https://arup-my.sharepoint.com/personal/graham_aldwinckle_arup_com/Documents/Shared with Everyone/My Shared Documents/Structural/AU2015/BIM for Safety in Design in Australia.mp4


Safety in Design Register Link to Revit – User Demo



 Respect your extended network of partners and suppliers and help 

them improve

 Beware of the “supermarket effect”

Principles of Lean Production



 Become a learning organisation through relentless reflection and 

continuous improvement

Principles of Lean Production



Workflow and Process



Analysis & Process Mapping – Traditional Method

 Incorrect assumptions 

made due to late 

stakeholder engagement 

(Design revisited each 

time as a result)

 Siloed Approach / Not 

holistic

 Operator of the facility 

usually unknown at the 

start of a project
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Analysis and Process Mapping – Preferred Method
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Parametric – Analysis – Revit in 2 days!

GCC S-001.pdf
GCC S-001.pdf


Analysis and Process Mapping – Preferred Method

Scheme Design
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Analysis and Process Mapping – Preferred Method
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Fabrication
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Plan, Do, Check, Adjust – Analysis Report



Prioritisation Matrix
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Measuring BIM
(see AU2014 class: BM6460 - How to Measure the Impact of 

Building Information Modelling on Your Business)



 Comprehensive

 Project level interrogation

 User-friendly

 Multiple-choice responses

 Objective

 Collatable

 Shareable
(Creative Commons License 3.0)

BIM Maturity Measure (BIMmm)



BIM Maturity Measure (BIMmm)

 Available on 

 Arup.com

 Institution of Civil Engineers

 https://www.ice.org.uk/news

/bim-maturity-tool

 BIM4SME

 http://www.bim4sme.org/res

ources/bim-maturity-

measurement/

 And soon on BuildingSmart

https://www.ice.org.uk/news/bim-maturity-tool
http://www.bim4sme.org/resources/bim-maturity-measurement/


BIM Maturity Measure (BIMmm)



Arup’s Revit Template
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 1900+ Parameters

 Use of Autodesk COBie parameters

 Hierarchical format

 Organised into standard Revit 

groups

 Using engineering types where 

possible

 Same for all Revit versions

Reinforcement_Bars_Number_Main

Reinforcement_Bars_Number_Main Bottom

Reinforcement_Bars_Number_Main Top
Arup’s Shared Parameters



Shared Parameters & New Families



Shared Parameters & New Families 



Shared Parameters & New Families 



Get more from your models



• 00 – Arup Library

Documentation & Graphics

• 10 – Working Views:

User controlled Views

• 20 – Design Views:

Analytical Views

• 30 – Checking Views:

Filters pre-set to assist checking

• 40 – Export Views:

Views for Exporting

• 50 – Linked Views:

Linked Models

• 60 – Presentation Views:

Renders etc.

• 70 – Sheet Views:

Views dropped onto Sheets

Project Browser



Checking Views for Engineers



Level of Development



Is Section Readily Available ?



Span to Depth Ratio



Design Element Weight



QA/QC – Get more out of our models



QA/QC – Suitability code (BS 1192)



 Shape code compliance

QA/QC – Reinforcement Checking



QA/QC – Analysis Connectivity



 Filter your schedules

 Be open about contingencies

Quantities – Get more out of our models



Best Practice Guidelines



 BIM Execution Plan Template 

 Virtual Design Review Procedures

 5 minute guide on clash detection

 BIM Guidance for LOD

 Template LOD Matrices

 Incoming Model Review

 Revit Family Creation Guide

 Revit Model Issue Guide 

Best Practice Guidelines



Family Creation Guide

http://networks.intranet.arup.com/digital/bim/process/quality/best_practice/home.cfm?document=6F87D6DC-0E04-7B50-55F5-4809794E4793
http://networks.intranet.arup.com/digital/bim/process/quality/best_practice/home.cfm?document=6F87D6DC-0E04-7B50-55F5-4809794E4793


Interoperability



Rhino / Grasshopper
Architectural & Master Model

Bentley / Revit
Documentation

Interoperability | Data exchange

Fabrication Model

Adelaide Oval Redevelopment | 2011

GSA
Analysis



ETABS

Tekla Structural Designer

RAM Structural System

Revit 
interoperability 

with Robot and….



ETABS

RAM Structural System

Revit 
interoperability 

with Robot and…. OASYS GSA



Interoperability Matrix



Steel Connection Design

Leadenhall back then… … and what we could do now…



Interoperability | Tips

 Create physical model with analysis in mind

 Don’t expect to create a 100% analytical model in Revit

 Check both physical and analytical models, even when 

analytical model is not planned for analysis. 

 Eg overlapped walls, beams completely within the slabs etc

 Use Reference lines/planes to help aligning analytical 

elements

 Use Filters, Use Schedules

 Read the Handout!



Workflow Summary



 Minimise double handling of information between 

Engineer/Draftsperson

 Make use of the data – Use excel or database as a repository

 Don’t over document – Detail only special and use typical details 

where possible

 Only produce drawings when you have to. Use the model as a 

communication tool

 Don’t double model – discuss with Architect how to share 

ownership of columns, walls, slabs

Structural Delivery – Top 5 Tips



The Future is now

 Bi-directional interoperability between analysis and documentation

How accurate does your analysis model need to be?

 Roles and responsibilities will change

Upskilling of everyone involved in design, construction and operation

 Low hanging fruit

Quantities, Design Checks, Sustainability assessments – just do it!

 Digital Mark Ups

If using tools such as Bluebeam do we need to “cad up” details?

 Parametric Modelling

Is it becoming normal practice on all buildings?

 The 5D Quantity Surveyor

Will every QS price from the model instead of drawings?  Why don’t we?



Interoperability and Workflow



Any questions?



 Via the Survey Stations, email or mobile device.

 AU 2016 passes awarded daily!

 Give your feedback after 

each session.

 Give instructors feedback 

in real-time.

Be heard! Provide AU session feedback.

#AU2015
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