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1. Introduction

Corning Incorporated, Sullivan Park Operation (SPO) and Business Services (BSD) has committed to utilizing Building Information Management, BIM,  model as the primary design, maintenance and management tool to support the facility and system equipment at Sullivan Park.  It has been recognized that the industry is migrating toward the use of BIM modeling and Sullivan Park would benefit from the efficiency gains by utilizing this form of facility information management. 

1.1. Purpose
The purpose of this document is to provide clarity and consistency to the project team, regarding the implementation and management of Sullivan Park’s BIM model. The objective of this document is to define Sullivan Park’s BIM model standards to ensure consistent project deliverables. This includes the support of the model from design through facility maintenance. 

1.2. Scope 
This procedure only applies to construction and renovation projects at Corning Incorporated, Sullivan Park supported by LSME Operations, BSD and MT&E. The required standards are to be adhered to for all projects at Sullivan Park. This document outlines the model requirements, management and roles and responsibilities of which groups? Sullivan Park administrator, PM, AE engineers, contractors and suppliers.

1.3. Definitions 

	
	

	
	· 

	
	

	
	

	
	

	
	



	As-Built Model
	This Model is updated by the A&E firm and returned back to Corning Incorporated to implement into the Base Model. 

	As-Designed Models
	The Model used to conduct the work specified by the A&E Firm and distributed to the contractor for construction. 

	
	

	
	Typical base building elements include: structure, floors, foundations, exterior shell, elevators, utility infrastructure, mechanical spaces, electrical substations, main ductwork, egress and access doors and aisle ways, electrical, piping and other service runs.

	
	 

	
	Typical base building common space examples are: office areas, public areas, toilet rooms, conference rooms, storage space, atriums, elevators, service spaces, pantries, hallways, housekeeping closets, etc. and their associated access doors, walls, stairs and fixtures.

	
	 

	Base Model 
	A Revit model is a collection of all project and system models managed and maintained by Corning Incorporated and updated by SPAC.

	
	

	BIM
	Building Information Model 

	BIM Elements / Items
	Are 3D components that are contained within the BIM model, that contain engineering and asset information. 

	BIM Graphics
	Corning Incorporated graphical drawing standards. 

	BIM Workflow
	The process of creating and maintaining the base model. 

	Copy/Monitoring
	A function of Revit which allows live coordination between linked models. 

	Drawings 
	Drawings and sheets are contained within the Revit base model. 


	Fit-out 
	The design and construction activities necessary to provide and distribute building infrastructure to individual labs or areas based on customer approved location of lab equipment.  

	
	The distribution or routing of all utilities and services required to energize a piece of equipment for proper operation in its new location. 

	
	Services will be connected from pre-installed infrastructure within ~10’ of the piece of equipment. 

	
	Fit-out begins after the based building is complete.

	FWD
	Field Work Directive

	Level of Detail  LOD
	Is the national standard for determining how much detail is modeled for a specific project. See section 8.1. 

	Linked Model
	Each trade’s central models that are linked together for coordination. 

	
	

	Central Model
	Is the server based Revit model which allows users to use Work Sharing. This model contains all changes made by all users and coordinates Revit elements currently being edited. 

	RFI
	Request for Information

	Revit Templates
	The Corning Incorporated standards for use in creating models. 

	Revit
	 Revit is the authoring program that Corning, Incorporated is standardized on.  All design firms and contractors are to use Revit for all of their work while working with CI.

	
	

	AutoCAD Civil 3D
	AutoCAD Civil 3D is the authoring program for all site and subsurface utilities. All design firms and contractors are to use Civil 3D for all of their work at CI.

	Trades
	A term used to describe a design trade. For example Architecture and Structure are two trades on the design team

	Work Sharing
	Is the process of enabling a Revit central model to be edited simultaneously by multiple users. 

	
	




Responsibility and Authority 
	
	1. 

	
	

	
	1. 

	
	

	
	



	Architect
	1. Receive Revit models from Corning, Inc.

	 
	2. Provide Revit models and construction documents as required for all phases of the project including Demolition, Relocation New Construction and Closeout

	 
	3. Coordinate Interdisciplinary baseline Revit models

	 
	4. Provide 100% As-Designed Revit models to Corning, Inc.

	 
	5. Review and approve submittals and shop drawings 

	 
	6. Manage the change management process

	 
	-       Review and respond to RFI 

	 
	-       Update the Revit model to reflect any changes

	 
	7. Turn over As-Built Revit models to CI.

	 
	8. Attend regularly scheduled BIM meetings

	Corning BIM Manager
	1. Corning, Inc. BIM Manager to provide base Building Information Model in Revit when available

	
	2.  Provide requirements, standards and functional intent to Project Managers, A&E and suppliers. 

	
	3. Define Project Control Processes

	
	4. Provide final decision-making regarding the models. 

	
	5. Receive Record Model

	Corning Project Manager
	1. Coordinate activities between Knowledge Management and AE

	
	2. Coordinate activities AE and GC

	
	3. Coordinate design review meetings

	
	4. Approve 100% design prior to bid.

	
	5. Review and provide comments to the Contractor submitted documents.

	
	6. Attend the Coordination review meetings as requested.

	
	7. Validate change requests

	
	8. Coordinate (What AM?)? model turnover at project closeout with Knowledge Management

	
	9. Define Project Priorities. 

	General Contractor (GC)
	1. Receive 100% As-Designed Revit models from AE

	
	2. Coordinate and Sustain ‘Master’ Model

	
	3. Facilitate Interdisciplinary trades construction BIM Coordination process meetings

	
	4. Take coordination meeting minutes, assign action items, track progress

	
	5. Assemble and review all RFI documents from trade contractors

	
	6. Compile documentation and models and share with AE for record drawings and documentation

	
	 

	Engineer 
	1. Receive Revit models from Corning, Inc.

	 
	2. Provide Revit models and construction documents as required for all phases of the project including Demolition, Relocation New Construction and Closeout

	 
	3. Coordinate Interdisciplinary baseline Revit models

	 
	4. Provide 100% As-Designed Revit models to Corning, Inc.

	 
	5. Review and approve submittals and shop drawings 

	 
	6. Manage the change management process

	 
	-       Review and respond to RFI 

	 
	-       Update the Revit model to reflect any changes

	 
	7. Turn over As-Built Revit models to Architect for assemblance and coordination. 

	 
	8. Attend regularly scheduled BIM meetings

	Lab Space Management and Engineering (LSME)
	An organization with in Corning Incorporated, Sullivan Park Operations.

	
	The SPAC department resided within this organization. 

	
	

	
	

	Sub- Contractors
	1. Receive Revit models from General Contractor

	
	2. Submit any RFI and trade specific designs and drawings for approval

	
	3. Attend BIM Coordination meetings

	
	4. Modify model to accommodate changes as required for trade coordination.

	
	5. Submit model to GC – GC to submit to AE

	
	6. Construct per the coordinated and approved Construction Documents (CD)documents

	
	7. Update model to account for changes in Construction.

	
	8. Provide as built model to GC

	
	9. Comply with Quality Management Plan documentation requirements

	
	 

	Strategy Planning Analysis and Control (SPAC) -
	An organization with in Corning Incorporated, Sullivan Park Operations.

	
	This department is responsible for managing and maintaining the Revit & Civil 3D models. 

	Subject Matter Expert (SME) 
	 Facility, building or program managers that has intimate knowledge of the system they represent. 

They define the components and metadata to be conveyed within the model. 
































2. Workflow
[bookmark: _GoBack]




2.1. Model Creation and Handoff
2.1.1. Corning Project Manager to request documents associated with the project. This includes AutoCAD drawings, and Revit models. The BIM Manager will deliver appropriate drawings and documents to the A&E firms.  The BIM Manager will distribute the Corning Revit templates to each A&E firm to be used for the project. The templates are as follows:
· Corning-ArchTemplate-I-2015
· Corning-ElectricalTemplate-I-2015
· Corning-FPTemplate-I-2015
· Corning-GlobalTemplate-I-2015
· Corning-MechanicalTemplate-I-2015
· Corning-PlumbingTemplate-I-2015
· Corning-StructTemplate-I-2015
· Corning-Civil3DTemplate-I-2015

2.1.2. All deliverables from Corning will be in Autodesk Revit and Civil 3D. If Corning cannot provide Revit or Civil 3D models, the A&E firm is required to create and convert all existing conditions that will affect the construction, and the proposed work to Revit. The version of Revit to be used is dictated by the BIM manager at the beginning of the project. The following are to be included within the 100% As-Designed models from the A&E Firm:

2.1.2.1. Required Architectural Components
The A&E firm will assume the lead for the modeling process. The A&E Firm, will deliver the architectural models to the trades , that will include these items:
· Ceilings
· Doors / Windows
· Exterior walls
· Floors
· Interior partitions/shaft walls/fire walls/soffits/chases
· Levels
· Roofs
· Rooms
· Stairs
· Stairwell (openings)
· Rough Lavatory / Kitchen layouts including; toilets, sinks 
Once the above items are modeled, the A&E Firm  will post the model to the Corning Sharepoint site We need to call this location out, most likely our Sharepoint external site or Corning Incorporated’s Cloud. https://partner.corning.com/sites/st/spdesignstandards/SullivanParkProjects/default.aspx     
(Michele let’s talk)

2.1.2.2. Required Structural Components
Upon receipt of the architectural model, the following structural items are to be included in the model: 
· Grid layout (when applicable)
· Columns (concrete or steel) (when applicable)
· Framing (concrete or steel) (when applicable)
· Rough foundation layout including footings, piers and pilasters



2.1.2.3. Required MEP Components
Upon receipt of the architectural model, the following MEP items  Are to be included in the model:
2.1.2.3.1. Mechanical
Mechanical equipment
· Air handling units
· Roof top units
· Pumps
· VAV (when applicable)
· Fan coil units (when applicable)
Air terminals
· Supply diffusers
· Return diffusers
· Exhaust grills
Rough Ductwork

2.1.2.3.2. Electrical
Electrical Equipment
· Panels
· Transformers
Electrical / lighting devices
· Receptacles
· Switches
· Sensors
· Junction boxes
Lighting fixtures

2.1.2.3.3. Plumbing
· Plumbing equipment requiring power
· Rough domestic piping layout
· Rough hydronic piping layout (when applicable)
· Rough sanitary piping layout

2.1.2.3.4. Sprinkler
· Sprinkler equipment
· Sprinkler heads
· Rough sprinkler piping layout

2.1.2.4. Required Site/Civil Components
The minimum required site/civil elements to be submitted:
2.1.2.4.1. Site
· Digital Terrain Model (DTM)
· Rough utility locations
· Grading (cut/fill)
· Rough planting locations

2.2. Model Sharing
2.2.1.1.  Sharing between design trades
A&E completes the items specified in section 3.1.2.1what section is 1.b?, A&E Firm is required to post their model to an agreed upon file sharing site. (We should call out the site) Assuming the model is utilizing the Revit Work Sharing capabilities, the model must be detached from Central, and then work sets must be discarded before the model is posted. What does this mean? We have to assume that the firm using Revit understands this. Each design trade will complete their work, and post to the Corning SharePoint site (Link)


2.2.2. Linked Models 
Once the design trades have been alerted to the posting of the architectural model, they can start their work. They will go to the file sharing site as instructed, and download the architectural model. Each trade will create a new model using the Corning Incorporated templates.

2.2.3. Copy/Monitor
When the architectural model is linked, who links this? each trade will then copy the levels of the architectural model into their projects using the Copy/Monitor function. Both the level names and datum elevations will be monitored. From there, each trade may duplicate the copied views as needed, and name these views at their discretion. 

2.2.3.1. When the structural model is linked, each trade will then copy the unreferenced (foundation, basement, etc.) levels of the structural model into their projects using the Copy/Monitor function. Both the level names and datum elevations will be monitored. The structural grid (where applicable) will then be copied and monitored in the same fashion. Each trade can then hide the referenced structural grid from the linked structural model, and show only the grids they feel appropriate. When it is time for each trade to submit their models, they will then detach from the central model, and discard all work sets.
2.2.4. Phasing
 For renovation work all models will have three phases to work from. The three phases are Existing, Demolition, and New Construction. All existing items to remain are to be created on the Existing phase, and the Phase Demolished is none. All items that are to be demolished are to be created on the Existing phase and the Phase Demolished is set to Demolition. All new items are created on the New Construction phase, and the phase demolished is set to none. This needs to be explained. I think that the firm using Revit should know this

2.3. Quality Control
Corning Incorporated, SPAC to hand model  over to the prime design A& E firm who distributes to General Contractor via the Corning SharePoint site. The GC to distribute models to the subcontractors. Corning Incorporated, SPAC requires a stringent BIM workflow throughout construction. Although the A&E firms have issued an as-designed model, field conditions need to be coordinated between trades. It is the responsibility of the GC to insure all Sub-consultants (Sub –consultants, Trades, Sub-Contractors… we need to be consistent and reflect what is in the definition.) participate BIM coordination meetings. The General Contractor is responsible for:
· Leading the BIM coordination meetings, and presenting the model
· Maintaining the models in Navisworks 
· Incorporating each trades weekly progress into the model. 
· Discuss and provide clash reports. 


2.3.1.  Model verification
Each trade is the responsibility to verify all conditions based on the weekly BIM coordination meetings, and re-route their systems as agreed upon in the weekly meetings.

2.3.2.  BIM Level of Detail (LOD)
Adhering to the attached BIM LOD document, each trade must insure that their models are complete to the agreed upon BIM LOD. Corning Incorporated, Sullivan Park will require a LOD 300.  Please validate these requirements with the SME, SPAC and your Project Leader prior to the commencement of design.  (Who is this directed to?)

2.3.3.  Clash Detection
All insulation shall be modeled by each trade. In lieu of insulation being modeled, the clash reports must show at least a 3” clearance between objects being clashed against. All structure must have at least 2” clearance where fireproofing is expected. 


2.3.4.  Model Signoff per trade
Once the models have been satisfactorily vetted through the weekly BIM coordination meetings, each trade will sign off on their models. If the project is coordinated in stages, each stage of the project will require sign off from the trades involved to the best of their knowledge, are coordinated and that they will relay the information to their field installers via dimensioned drawings or BIM models. Corning Incorporated Project Manager will be responsible to retrieve the signatures. 


3. Required Applications
The following are BIM applications acceptable to Corning.  All parties are expected to use the same software. Exports from any 3rd party 3D software not listed below will not be accepted.

3.1. Buildings
3.1.1. Autodesk® Revit®
For vertical construction, all parties involved shall create their information models in Autodesk Revit. It is the requirement of Corning, Inc. that Revit be used from concept to completion within the design process, and that a .RVT format model be submitted. 2D line work may be used to graphically enhance modeled elements, but may not be used as a replacement for modeled elements.

3.1.2. Autodesk® Navisworks®
At each milestone submittal date, it is the requirement of all parties to provide to Corning a Navisworks model in .NWD format. The Navisworks model is supplemental to the required Revit model mentioned above.

3.2. Site/Civil
3.2.1.  AutoCAD Civil 3D
For site design, it is recommended that the software used be Autodesk Civil 3D. 
Drawing files shall be submitted in .DWG format. All external references shall remain unbound, and placed within the same directory (folder) as the host model on the designated file sharing site.

3.2.2.  Microstation Inroads
If permission is granted from Corning, Inc, the use of Inroad is permissible. Drawing files shall be submitted in .DGN format.

4. Required Graphics
This section is designated to call out the elements (graphics or elements? Whatever it is we should be consistent throughout the document) that will be included within the information models. Once the required criteria are added to the model as specified in section 1 (what is section 1 specifically?), each trade will include the following remaining components to complete their models. 

Perhaps we bullet the requirements vs. a paragraph
4.1. Components and Tolerances
4.1.1. Architecture
Within the architectural model, all remaining elements are to be included: 

· Architectural millwork including all trims
· Lavatories
· Bathroom mirrors  
· Paper towel dispensers
· Services centers
· Grab bars 
· Drinking fountains
· Completed stairs
· Elevators
· Escalators 
· Ramps
· Furniture systems 
· Signage
These items are to be accurate in size, placement and configuration.

4.1.2. Structure
Within the structural model, all remaining elements are to be included:
· Cross bracing 
· Lintels 
· Bond beams
· Thickened slab edges 
· Shallow footings 
· Step footings 
· Sloped steel (if required) 
· Elevator pits 
· Structural pads

4.1.3. Mechanical
Within the mechanical model, all remaining elements are to be modeled
· Ductwork 
· Mechanical piping (all field routed mechanical piping less that 1-1/2” 
does not have to be modeled unless deemed necessary for coordination)
· Remaining mechanical equipment
· Equipment clearances (simple mass extrusions are acceptable)
· Remaining registers, grills and hydronic baseboards
· All valves, duct end caps, dampers and gauges are to be accurately modeled as well

4.1.4. Plumbing
Within the plumbing model all remaining elements are to be modeled:
· Domestic supply and return
· Sanitary and vent (sanitary is to be accurately sloped) 
· Hydronic supply and return 
· All remaining equipment
· Equipment clearances (simple mass extrusions are acceptable)
· Pipe carriers
· Valves 
· Cleanouts
· 

4.1.5. Power 
Within the power model, all remaining elements are to be modeled: 
· Receptacles
· Panel boards
· Transformers 
· Relays 
· Junction boxes 
· Conduit (field routed electrical conduit 1-1/2” OD and under does not have to be modeled unless deemed necessary for coordination) 
· Cable tray (cable tray is to be accurately modeled, the contents of the cable tray does not have to be modeled) 
· Grounding systems

4.1.6. Telecommunications
All remaining telecommunication items are to be modeled:
· Phones
· Ethernet terminations
· Speakers
· Communication racks 
· Cable tray (cable tray is to be accurately modeled, the contents of the cable tray does not have to be modeled)
· Relays
· Switches 
· Conduit (field routed electrical conduit 1-1/2” OD and under does not have to be modeled unless deemed necessary for coordination)

4.1.7. Electrical Lighting
Would lighting be included within power? Or its own? On it’s ownAll remaining lighting fixtures, wall sconces, panel boards, cable tray (cable tray is to be accurately modeled, the contents of the cable tray does not have to be modeled), relays, switches, conduit (field routed electrical conduit 1-1/2” OD (I thought we modeled to ½”  for MINO?) ?and under does not have to be modeled unless deemed necessary for coordination.


4.1.8. Fire Protection 
· All remaining piping
· valves 
· equipment
· sensors 
· fire alarms
· relays 
· pull stations 
· equipment clearances (simple mass extrusions are acceptable)
· cable tray (cable tray is to be accurately modeled, the contents of the cable tray does not have to be modeled) 
· conduit (field routed electrical conduit 1-1/2” OD and under does not have to be modeled unless deemed necessary for coordination) 

4.1.9. Site/Civil
Within the site/civil model all remaining elements are to be included; 
· Current Digital Terrain Model (DTM)
· New utility connections from the project building(s) to the newly-created or existing utilities and all above ground and underground utilities 
· Electrical utilities 
· Storm water and sanitary sewers
· Roads, walkways and parking.

5. Required Data
This section is designated to call out the non-graphical data that is to be included within the information models. It is not necessary for the design team to provide Corning with any additional schedules outside of what is included on their stamped and signed construction documents. It is, however, the responsibility of the design team to include all trade specific data within the BIM model for Corning to utilize during the operations and maintenance of the new building.
Perhaps we bullet the requirements vs. a paragraph

5.1. Room / Space information (should this be called Architectural for consistency?)?
All architectural rooms shall be on the correct phase, and must have a room name and number. All mechanical spaces must be linked to the architectural rooms, and must include Name, Number (Space Identification or Space ID, is this what the “number” is referencing?)?, Volume, and Usage. The room name needs to follow the Space Planning standard for names.  We can get this list or reference it in the document.?

5.2. Geographical Information
It is the responsibility of each trade to locate their Revit models based on coordinates given from the survey. This information is to be added to the shared sites dialog within Revit. When the models are combined within Navisworks, each trade must ensure their models are at the correct locations within the site, and within the building. The datum locations for the Corning, Inc. (is it Corning Campus or Sullivan Park?)? campus is____xyz_____________________.

5.3. MEP systems and Circuits
Systems and circuits are to be created for each mechanical, electrical plumbing and Life Safety service in the model. Electrical Each system must be clearly labeled as to the area it services, and what components contribute to the system. The items to be modeled in the final deliverable to Corning must include the following components:


5.3.1. HVAC
· Supply air
· Return air
· Exhaust air
· Dust Collectors
· House Vacuum

5.3.2. Plumbing\Piping
· Domestic
· Hydronic
· Sanitary
· Vent
· Storm Piping
· Industrial Waste
· Industrial Sanitary
· Hot Water Systems
· Natural Gas
· Compressed Air
· DI Water
· Emergency Water (Shower/Eyewash)
· Gas Cabinets
· House Argon
· House Helium
· House Hydrogen
· House Nitrogen
· House Oxygen
· Fire Water Systems (Sprinklers)
· Process Cooling Water
· UHP Hydrogen
· UHP Nitrogen

5.3.3. Electrical Circuits
All electrical circuits must contain the following:
· The panel name, and the circuit number for each system. 
· Communication circuit information
· Switching systems
· Lighting systems
· Power systems

6. References: 
Hold for future
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Corning, Incorporated Project Manager


Corning Incorporated BIM Manager distributes existing models


Corning Incorporated receives 100% as-designed models - Hands over to GC


General Contractor distributes to sub contractors


A&E firm receives models from GC and incorporates them into an as-built Revit model


A&E firm receives models
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