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3.1 INTRODUCTION
Project design is an area where Clinical Engineers new to the job can feel intimidated.  An area heavy with trade experience, Clinical Engineers can find that much can be learned from observation and participation in the design process.  Unfortunately, at some locations, the Clinical Engineer is the primary reviewer of proposed designs, and must get “smart” on construction concepts in a hurry.  This section will give some general knowledge of the construction design concepts.  It is a good starting point for Clinical Engineers to use as a base for their collective knowledge concerning construction design.  There is nothing that can replace experience, but at least the knowledge gained will get Engineers on the same page as those they deal with locally.  

This section will break down the project design into the divisions established by the Construction Specifications Institute (CSI).  These sixteen divisions represents major areas of the design and are broken down further into specific sub-areas.  The divisions are:

1.  General Requirements
2.  Sitework
3.  Concrete
4.  Masonry
5.  Metals
6.  Wood and Plastics
7.  Thermal and Moisture Protection
8.  Doors and Windows
9.  Finishes
10.  Specialties
11.  Equipment
12.  Furnishings
13.  Special Construction
14.  Conveying Systems
15.  Mechanical
16.  Electrical
These divisions are accepted industry-wide as a method of separating the design specifications.  Depending on the scope of the construction effort, any combination of these may be included in the drawing package.  Each CSI division also includes a number of sub-divisions, which will be listed in more detail in this section.  One of the benefits of the CSI format is that it lends itself to be used easily in computer applications and cost accounting methods.  This aids contractors and owners alike in bids and construction estimates.  

The next important information that will be provided in this section are references to applicable codes and standards for each of the CSI divisions.  It is important not to confuse construction industry standards and codes with specifications.  Though it has become common to use these labels interchangeably, specifications are limited to the documents prepared by the architectural firm as a part of the construction design effort.  The American Institute of Architects (AIA) and federal agencies, such as the General Services Administration (GSA) and the military services, provide guide specifications not unlike the CSI guide used in this report.

Standards are the industry’s way of insuring minimum levels are met in the construction effort.  Some standards deal with product and material manufacturers, others with construction professionals and construction trades-people.  Then there are standards that provide safety and performance minimum requirements.  Typical standard types are: (1)

· Material standards

· Product standards

· Design standards

· Workmanship standards

· Test method standards

Standards can be developed by private industry organizations.  The two different types of organizations that are involved in establishing these minimum standards are trade organizations and standards-setting and testing agencies.  A typical trade organization would be the American Plywood Association (APA).  The standards-setting and testing agencies common to the construction are: (2)

· American Society for Testing and Materials (ASTM)

· American National Standards Institute (ANSI)

· Underwriters Laboratories, Inc. (UL)

· NAHB Research Foundation, Inc.

· National Fire Protection Agency (NFPA)

· The American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

The federal government also establishes standards, or initiates the establishment of standards through private industry organizations.  The federal government agencies that usually are involved in this effort are:

· The Department of Commerce

· The General Services Administration (GSA)

· The Department of Housing and Urban Development (HUD)

· Military Agencies

Codes are different from standards in that they have been adopted by legislative bodies and incorporated into law. (3)  To fill what once was a void in consistency and uniformity, three major organizations have developed model building codes.  These codes are available to be adopted at the local level as the legal building code, and each model code has become regionally accepted in this manner.  These organizations, their model code, and the region of their primary influence are: 

· The Building Officials and Code Administrators International (BOCA) 

· The BOCA National Building Code

· midwestern and northeastern states.

· The International Conference of Building Officials (ICBO)

· The ICBO Uniform Building Code 

· western states

· The Southern Building Code Congress International (SBCCI)

· The SBCCI Standard Building Code

· southern states

Model codes have also been established for specific subjects that require further guidance.  Typical sponsors and codes for these areas are listed below: (4)

· Electrical Codes

· NFPA


· National Electric Code

· Elevator Codes

· ANSI

· Safety Code for Elevators and Escalators

· Fire Prevention Codes

· BOCA

· National Fire Prevention Code

· ICBO

· Fire Uniform Code

· Plumbing Codes

· BOCA

· National Plumbing Code

· National Association of Plumbing-Heating-Cooling Contractors

· National Standard Plumbing Code

· SBCCI

· Standard Plumbing Code

· International Association of Plumbing and Mechanical Officials

· Uniform Plumbing Code

· Mechanical Codes

· BOCA

· National Mechanical Code

· ICBO

· Uniform Mechanical Code

· SBCCI

· Standard Gas Code

· Standard Mechanical Code

· Miscellaneous Codes

· American Society of Mechanical Engineers

· Boiler and Unfired Pressure Vessel Code

· NFPA

· Flammable and Combustible Liquids

· Life Safety Code

· ASHRAE

· Safety Code for Mechanical Refrigeration 

For the remainder of this section codes and standards will be listed that are specific to the subject being discussed.  These will be listed for reference use only to allow further review of the source documents themselves.

Finally, a few aspects of the construction process will be expanded in greater detail.  These are areas where further information is crucial to a successful construction process or renovation effort.  It has also proven from experience that more knowledge in these areas is helpful in avoiding unnecessary change order costs.  

The extent of the information provided in this section should be sufficient to allow the less experienced Clinical Engineers to be more successful in the construction design process.  As time goes on, the experiences gained will replace whatever writings this section contains, but the referenced code and standard information should still be of good use.
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