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No Reliance 
§  Autodesk makes no guarantees that anything presented or discussed today will 

actually appear in the future. 

§  We may make statements regarding planned or future development efforts for our existing or new 
products and services. These statements are not intended to be a promise or guarantee of future 
availability of products, services or features but merely reflect our current plans and based on factors 
currently known to us.  These planned and future development efforts may change without notice.  
Purchasing decisions should not be made based upon reliance on these statements.  

§  These statements are being made as of today and we assume no obligation to update these forward-
looking statements to reflect events that occur or circumstances that exist or change after the date on 
which they were made. If this presentation is reviewed after today, these statements may no longer 
contain current or accurate information. 
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This class introduces the integration of Construction Safety and BIM for 
efficient hazard identification and prevention. 

Class summary 
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At the end of this class, you will be able to: 
§  Discover effective BIM for Safety best practices throughout project lifecycle  
§  Learn how to use BIM for fall protection 
§  Learn how to facilitate job hazard analysis using BIM 
§  Learn how to integrate safety inspection and reporting into BIM-project 

workflow 

 

Key learning objectives 
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§  Motivation 
§  BIM for Safety Lifecycle 
§  Planning: Fall protection 
§  Pre-construction: Job hazard analysis 
§  Construction: Safety checklist and reporting  
§  Discussion on opportunities and challenges 

Outline 
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§  Construction industry account for 1 out of 5 of the total workplace 
deaths annually in U.S. 

§  75% likelihood of experiencing a lost-time injury and a 1/200 chance of 
being fatally injured  

§  Manual observations-based safety planning is labor-intensive, time-
consuming, and thus highly inefficient. 

Motivation 

SOURCE: Center for Construction Research and Training, 2011 
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§  Improved safety - importance to improve BIM’s Return On 
Investment (ROI): High 

§  Improved safety: 7% 
§  Only 2% in US (lowest region) 

§  Safety planning/training as a top 3 activity leverages BIM in 
pre-construction planning: 6% 

§  Missing link between safety management and BIM 

Motivation 

SOURCE: McGraw Hill Construction, 2013 
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Safety in 
Design 

Site Layout 
Planning 

Safety 
Planning 

Hazard/Risk 
Analysis 

Monitoring 

Worker 
Training 

MR AS BUILT (2014) 

BIM for Safety 
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      Planning + Design           Pre-Construction     Construction 
Execution 

BIM for Construction Safety 
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?  How many holes are in the drawing? 
?  When do they need to be protected? 
?  What and how much safety equipment is needed? 

1. Safety Planning – Fall Protection 

VTT (2011) 
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§  A new solution combining the best features of two industry 
leading platforms 
§  Autodesk Revit 

§  Recognized industry-leading BIM Platform 

§  Autodesk ETO (Engineer-to-Order) 
§  Best-of-breed rules based environment 

Revit-ETO for Safety Planning and Automation 

+ =  REVIT-ETO 
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What is Autodesk ETO?   
Proven Technology and Expertise 
 •  Heathrow Terminal 5 

The ETO system produces all 3500 drawings in only 8 hours and 
typically only require a validation check from an architect. 
 
 
•  Evans Consoles 
A control room configuration tool used by their sales team worldwide 
and by over 65 distributors resulting in 46% increase of close rate and 
reduction of proposal time from 2 weeks to 60 minutes 
 
 
•  Hytrol Conveyors 
Automation of the layout of an entire conveyor system for retail 
warehouses used by their extensive sales and distributor network 
 
 
 
•  National Westminister Bank Refit 
Production of rapid tools for each of the branch areas that would assist 
the user in making valid configuration choices. 
 
 
•  Eaton Busway 
Routing busway through building walls and generation of Revit output 
for architects 
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§  Revit + ETO brings rules based capability to Revit 

Safety Planning and Automation 
Moving towards Best in Class 
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§  Revit + ETO brings rules based capability 
to Revit 
§  Rules have full access to Building 

Information Model 
§  Automatic Generation of Families 

Safety Planning and Automation 
Moving towards Best in Class 
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§  Revit + ETO brings rules based capability to 
Revit 
§  Generation of Drawings 
§  Quantity take-off, etc. 

Safety Planning and Automation 
Moving towards Best in Class 



19 

Rule Interpretation 

•  Hole	
  means	
  a	
  gap	
  or	
  void	
  2	
  inches	
  (5.1	
  cm)	
  or	
  more	
  in	
  its	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

least	
  dimension,	
  in	
  a	
  floor,	
  	
  roof,	
  or	
  other	
  walking/working	
  surface.	
  

Green—building objects 
Orange—object attributes 
Red—prevention system 

•  "Holes."	
  Each	
  employee	
  on	
  walking/working	
  surfaces	
  shall	
  be	
  

protected	
  from	
  falling	
  through	
  holes	
  (including	
  skylights)	
  more	
  than	
  

6	
  feet	
  (1.8	
  m)	
  above	
  lower	
  levels,	
  by	
  personal	
  fall	
  arrest	
  systems,	
  

covers,	
  or	
  guardrail	
  systems	
  	
  erected	
  around	
  such	
  holes.	
  

From	
  OSHA	
  Standard	
  1910.23(a)	
  to	
  Table-­‐based	
  Rule:	
  

Opening (least dimension) Prevention Method 

< 0.05 m No action required 
0.05 m < x < 1 m Apply cover 

Otherwise Apply guardrail system 
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Revit ETO – Safety Planning and Automation 
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Outline 
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§  90% of workplace injuries can be traced to unsafe work practices 
and behaviors  

§  Job Hazard Analysis (JHA) 

Job Hazard Analysis 

SOURCE: Teo et al., 2005 
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Navisworks Job Hazard Analysis Add-in  

Ongoing 
Activities 

Hazards RES Mitigations 

Job Steps 
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Demo: JHA Advisor 
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Automated JHA Reporting 
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§  One-click to Safety! 

Working with extended team 
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§  Rapid, thorough, Checklist based 
inspections, Issue-tracking and 
resolution 

§  Enable model-based workflows on the 
job site, and link field data to models 

§  Get real-time project insight through 
analytical reporting and dashboards 

§  Designed for the entire project team 
 

BIM 360 Field Safety Workflows 
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1. Lookup any construction document for reference. 

2. Complete a safety checklist and document issues with photos. 

3. Note issues during a site walk using markers on plans. 

4. Close completed items or comment on work left to finish. 

5. Assign and Manage Tasks for Work 

BIM 360 Field: iPad App for Safety 
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Slab-hole-inspection.jpg 

Uncovered hole 
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Tasks and Scheduled Reports 
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BIM 360 Field: Reporting and Dashboards for Safety  

BIM 360 reporting provides project performance transparency  
to executives and project managers 
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Safety in 
Design 

Site Layout 
Planning 

Safety 
Planning 

Hazard/Risk 
Analysis 

Monitoring 

Worker 
Training 

MR AS BUILT (2014) 

BIM for Safety 
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§  Detailed mapping of safety planning process and procedures 
§  Formalize checklists and routines 
§  Maintain schedule! 
§  More interaction and feedback 

Opportunities/Challenges 
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