SINGLE BUILDING MODEL CONCEPT –

TRIFORMA IMPLEMENTATION AND EVALUATION PLAN

INTRODUCTION


Bentley Systems TriForma is a 3D architectural and engineering modeling environment where building information is developed in a 3D-model and then extracted into 2D drawings and cost reports.  Although additional time is invested in model development, changes to any part in the model directly update the 2D aspects of the design.  By building the virtual building before the physical, the Single Building Model (also known as the "intelligent" modeling process) will significantly reduce omissions and errors in the design and construction process, in addition to providing "What If" inquiries on alternative design solutions.  

Based on positive product demonstrations and on a successful preliminary test on the Ft. Hood Control Tower project, Engineering & Construction Division, Design Branch has decided to gradually implement this methodology in order to thoroughly evaluate the design and cost effectiveness of the Single Building Model concept.  The evaluation process will include following components:

EVALUATION PROCESS
-  Selection of two of more projects during the 2001 FY,

-  MicroStation TriForma will be used through the 30% Design Phase at a minimum on the first project,

-  MicroStation TriForma will be used through the 60% Design Phase at a minimum on the second project,

-  Subsequent projects will attempt to aggressively use TriForma through more advanced design phases,

-  Engineering modules of TriForma (HVAC for TriForma, Structural for TriForma) will be evaluated where feasible,

-  Milestones will be set for each project,

-  Objectives will be established and the success or failure in reaching those objectives will be reviewed.

MILESTONES - First Project

SPECIFY PROJECT



Fort Hood Enlisted Barrack Complex II

SPECIFY STRUCTURES

- Soldier Service Center (Admin), Structure (A)

- Barracks, Structure (B)



- Company Operations, Structure (C)



- Dining Facility, Structure (D)



- Energy Plant/Water Tower, Structure (E)

SPECIFY APPLICATIONS/STANDARDS 

- Structures A and B will NOT be designed with any TriForma products as they are essentially site adapted designs from previous projects.

- Structure C will be designed with MicroStation TriForma, HVAC for TriForma, and Structural for TriForma.

- Structure D will be designed with MicroStation TriForma.

- Structure E will be designed with MicroStation TriForma, with a designer option to use Structural for TriForma.

- Unless otherwise noted above, all structures will be designed using MicroStation and will comply with the AEC Cadd Standard.

SPECIFY TRIFORMA DESIGNERS

- MicroStation TriForma; Arturo Sosa, Elbert Godwin, Jimmie McDonald.



- HVAC for TriForma, Kendall Waldie.


- Structural for TriForma, Jimmy Bustos.

PROVIDE TRAINING


AEC CADD STANDARD and WORKSPACE

- Training was provided to the majority of team members on 11 December 2000.  A make up session will be scheduled for January 2001.


TRIFORMA

- MicroStation TriForma training was provided for the Architectural Section, Kendall Waldie, and Jimmy Bustos on 15-18 August 2000.  Mr. Waldie received HVAC for TriForma training and Mr. Bustos received Structural for TriForma training on 19-20 September 2000.

SPECIFY DESIGN AND REVIEW SCHEDULES

- Those designers using MicroStation or MicroStation TriForma will follow the traditional Design Branch design schedule.  HVAC for TriForma and Structural for TriForma designers will begin in mid-January, 2001 on Structure C.

- TRIFORMA DESIGN PROGRESS REVIEW SUBMITTAL 

- Team members and management will review progress achieved during the stages listed below to evaluate the efficiency in design, the allowable time constraints with each discipline, the success in meeting the specified Objectives.  A substantial negative impact on the overall design schedule would substantiate a requirement to abandon the TriForma application and resume the entire design on MicroStation.  

- STAGES FOR STRUCTURES C, D AND E 

- 30%, December 2000, Architectural 

- 50%, February 2001, Architectural, Mechanical, Structural

- 70%, April 2001, Architectural, Mechanical, Structural

- 90%, June 2001, Architectural, Mechanical, Structural

MILESTONES - Second Project

SPECIFY PROJECT


- To be determined.

OBJECTIVES


AEC CADD STANDARD-COMPLIANT DATASET

Working in conjunction with the on-going System FAC sponsored initiative for Bentley Systems to develop a TriForma Dataset of parts and assemblies that are compliant with the AEC CADD Standard, these design projects will be the initial vehicle to evaluate the effectiveness of such dataset submittals and to develop additional items as needed.  Depending on the successful completion of design at the specified review periods, the finalization of the project will have produced a comprehensive dataset for use on all future TriForma projects within the Corps and which will also be made available to the private sector.

3D-MODEL COMPONENTS (MODEL FILES)

3D design files created within TriForma will hereby be known as Building Files.  The design process and tools within TriForma will be applied for the successful creation of the following building, utility, and structural assembly Building Files:




A.  Substructure

a10 - Foundations

a20 - Basement

B.  Shell

b10 - Superstructure

b20 - Exterior Closure

C.  Interiors

c10 - Interior Construction

c20 - Staircases

c30 - Interior Finishes

D.  Services

d10 - Conveying Systems

d20 - Plumbing

d30 - HVAC

d40 - Fire Protection

d50 - Electrical

E.  Equipment & Furnishings

e10 - Equipment

e20 - Furnishings

F.  Special Construction & Demolition

f10 - Special Construction

The above structure is based on the UNI-FORMAT assembly organizational system.


DRAWING EXTRACTION COMPONENT (FLAT FILES)

The project will evaluate whether the application is effective in producing 2D (flat) files from extracted Building File components for the incorporation into design contract documents from all applicable disciplines and for the seamless use of said files by all other participating disciplines for reference as needed.  The extraction routines will utilize extraction settings files as provided by the SFAC/Bentley Systems project.  Typical items for extraction would include: 




Walls/Doors/Windows/Cells




Floor Plans at 1:50 and 1:100 scale

Building Sections at 1:100 scale




Elevations at 1:100 scale




Mechanical components at required scale




Structural components at required scale

BUILDING FILENAMES AND DIRECTORY STRUCTURE

- A file naming system will be developed for uniquely identifying the contents of Building and Extraction files by project, discipline, and design assemblies and which is compliant with the AEC CADD Standard.

- A directory structure will be deployed which efficiently organizes project data for TriForma and non-TriForma users.


SPECIFICATIONS

Parts and components will be implemented which include links to one or more required specification document designators.  A report will be generated which lists unique document requirements per Building file.


QUANTITY ESTIMATES

Parts and components will be implemented which include formulas for the calculation of quantities for one or more required cost assemblies.  A report will be generated which lists unique cost assemblies quantities per Building file.


DISCIPLINE COLLABORATION/INTERFERENCE CHECKING

Architecture, HVAC, and Structural for TriForma products will be utilized to the furthest extent possible to evaluate the effectiveness and cost-savings of multidiscipline collaboration and interference checking on design actions in a Single Building Model environment.

PRODUCT REVIEW CRITERIA


General Review Items

- Document potential savings from reduction in costs for design changes, amendments and modifications across multiple sheets.

- Document potential savings from potential design conflicts resolutions and better coordination across multiple disciplines.

- Document potential savings in using quantity takeoffs for costs estimates.

- Document “Learning Curve” costs (using same designers versus new designers on second project)

MicroStation TriForma 

- Compare the effectiveness and duration of the traditional 2D design process versus 3D with automated drawing extraction for Floor Plans, Elevations, Building Sections and Roof Plans.  

	ESTIMATED DURATION FOR ARCHITECTURAL DESIGN

	Traditional Design Method
	Activity
	TriForma Design Method

(build Model file, extract drawings, add annotation)

	40 Hrs
	Floor Plan
	

	40 Hrs
	Elevation I
	

	40 Hrs
	Elevation II
	

	40 Hrs
	Building Section I
	

	40 Hrs
	Building Section II
	

	40 Hrs
	Building Section III
	

	40 Hrs
	Roof Plan
	


- Document potential savings from architectural modeling features in future product release of Architecture for TriForma.

- Document costs incurred in setting up configuration and dataset files.

- Document the costs of developing fully defined parts or components.

HVAC for TriForma

- Compare the duration and effectiveness of the traditional 2D design process versus 3D with automated drawing extraction for Piping/Duct Plans and Enlarged Mechanical Room and Section Plans.  

	ESTIMATED DURATION FOR HVAC DESIGN

	Traditional Design Method
	Activity
	TriForma Design Method

(build Model file, extract drawings, add annotation)

	40 Hrs
	Piping Floor Plan
	

	80 Hrs
	Duct Floor Plan
	

	40 Hrs
	Mechanical Room and Sections
	


- Document potential savings from 3D drafting and graphic tool cleanup enhancements.

- Document potential savings from automatic pipe and duct labeling.

- Document potential savings from duct sizing module in future product update.

- Document the costs of developing fully defined parts or components.

Structural for TriForma

- Compare the duration and the effectiveness of the traditional 2D design process versus 3D with automated section generation for Floor Plans and Mechanical Room Section Plans.  

	ESTIMATED DURATION FOR STRUCTURAL DESIGN

	Traditional Design Method
	Activity
	TriForma Design Method

(build Model file, extract drawings, add annotation)

	160 Hrs
	Foundation Plan
	

	160 Hrs
	Roof Framing Plan
	

	160 Hrs
	Various Sections
	


- Document potential savings from 3D drafting and graphic cleanup tool enhancements.

- Document potential savings from automated single- and double-line steel drawings and other production tools.

- Document potential savings from integration with other Structural products.

- Document the costs of developing fully defined parts or components.

CONCLUSION


This implementation and evaluation plan was developed to be as functional and objective as possible within the confines of design project delivery schedules and the availability of qualified and committed personnel resources.  The final analysis of the Objectives met along with the results of the Product Review Criteria will provide Design Branch with a very valuable set of data for an assessment on the merits of implementing TriForma within the design process.

