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2.3.2  BUILDING CODES AND STANDARDS FOR UNIVERSITY FACILITIES  

 2.3.2.1  Basic Building Code Policy   
  

2.3.2.1.1  All University facilities shall comply with the International Code 
Council [ICC] Codes.    

  
2.3.2.1.2  Codes and standards required by accreditation agencies, such as the Joint 

Commission for Accreditation of Hospitals (JCAHO) will also be used 
unless the ICC requirements are more stringent.    

  
2.3.2.1.3  In the event that special design features and/or construction systems are 

not covered in the ICC codes, the applicable edition of the National Fire 
Protection Association [NFPA] family of standards and/or the NFPA 101 
Life Safety Code shall be used.    

  
2.3.2.1.4  The UM FPD web site contains a list of the versions of the codes and 

standards that are applicable for the current calendar year.  
  

  
 2.3.2.2  Codes that apply to University design & construction.  

1. 
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 2.3.2.3  Standards that apply to University design & construction.  

1. National Fire Protection Association (NFPA) standards  
2. Missouri Standard Specification for Highway Construction, Missouri State 

Highway Commission   
3. American Concrete Institute (ACI)   
4. American National Standards Institute (ANSI)   
5. American Refrigeration Institute (ARI)   
6. American Society for Testing and Materials (ASTM)   
7. Underwriter's Laboratories, Inc. (UL), Federal Specifications  
8. National Electrical Manufacturers Association (NEMA)   
9. Williams Steiger Occupational Safety and Health Act of 1970 (OSHA)   
10. American Society of Heating Refrigeration & Air Conditioning Engineers 

(ASHRAE)  
     

2.3.2.4  Automatic Fire Suppression Systems.  All new buildings will be designed with 
automatic fire suppression systems throughout.  Exceptions to this requirement may 
be granted by the UM Executive Director of Facilities Planning & Development for 
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(1) Description of Construction  
(2) Project Schedule  
(3) Project Cost  
(4) Code Analysis  
(5) Energy and Sustainability  
(6) Life Cycle Cost Studies  
(7) Design Calculations  

2.3.3.1.2  Each of the sections above should be updated, where applicable, at each 
submittal phase of the design documents.  Changes in the basis of design 
shall be noted and dated to document the change.  References to emails, 
 

(.3.1.2
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2.3.3.6.4  The following computer programs are approved where required by the 
compliance approach selected:  
(1) BLAST  
(2) DOE-2  
(3) TRACE 700  
(4) CARRIER HAP   

2.3.3.6.5  Energy conversion values, from 10 CFR Part 436 are:  
 Electricity  3,412 BTU/KWHr  
 Fuel Oil (#2)  137,000 BTU/gallon  
 Natural Gas  1,030 BTU/cubic feet  
 Liquefied Petroleum Gas (LPG) propane  21,560 BTU/pound  
 Coal  24,500,000 BTU/short ton  
 Steam (80% boiler and 15% line loss)  1,390 BTU/pound  

  2.3.3.6.6  Design Conditions by campus:  
 (1)  MU, S&T, UMSL:    

(a) Summer:  95° F db, 77°F wb (78°F wb for 100% OA systems)  
(b) Winter:  -1°F db  
(c) Energy Analysis:  St. Louis data  

 (2)  UMKC  
(a) Design Conditions same as Columbia   
(b) Energy Analysis:  Kansas City data  

2.3.3.6.7  Specific criteria listed in this manual supersede both ICC and ASHRAE 
requirements.  
  

2.3.3.7 Life Cycle Cost Alternatives  
Provide Life Cycle Cost Alternatives as directed by the Project Manager.  
  

2.3.3.8 Design Calculations  
2.3.3.8.1  Provide a design summary documentation in an indexed report format with 

all assumptions and references stated.  Include:  
(1) Architectural design calculations (including occupancy classifications, 

type of construction, fire resistive ratings, exiting calculations, 
allowable building height and area, toilet fixture calculations and any 
unusual provisions or exceptions applicable to the project).  Refer to 
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(3) Each drawing sheet  other than the title sheet will display the 
following: (a) Issue date  
(a) Title of the project  
(b) An individual sheet title  
(c) Alphanumerical number indicating discipline and sheet number  
(d) Scale and North Arrow  
(e) University Project number  
(f) For bid and construction sets the seal of a professional architect or 

engineer registered in the State of Missouri, signed and dated.  The 
date on the seal applied by the registrant shall be the date the seal 

http://pr.mo.gov/apelsla.asp
http://pr.mo.gov/apelsla.asp
http://pr.mo.gov/apelsla.asp
http://pr.mo.gov/apelsla.asp
http://pr.mo.gov/apelsla.asp
http://pr.mo.gov/apelsla.asp
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For example, EP would designate Electrical Power drawings as 
opposed to EL designating Electrical Lighting drawings.  After the 
hyphen, the sheet type designator is used.  Sheet type designators are:  
0 – General (symbols, legend, notes), 1 – Plans (horizontal views), 2 – 
Elevations (vertical views), 3 – Sections, 4 – Large Scale Views (plans, 
elevations, stair sections at larger scale), 5 – Details, 6 – Schedules and 
Diagrams, 7 – Defined by consultant for work that does not fit 
elsewhere, 8 – Reserved, 9 – 3D Representations (isometrics, 
perspectives, photographs).  The last two characters are the sheet 



http://www.umsystem.edu/media/asbestosspec0101.doc
http://www.umsystem.edu/media/asbestosspec0101.doc
http://www.umsystem.edu/media/asbestosspec0101.doc
http://www.umsystem.edu/media/asbestosspec0101.doc
http://www.umsystem.edu/media/asbestosspec0101.doc
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specifications.  The current edition of the University Asbestos Removal 
Specification can be found at the FPD Website.  

(14) Consultant will list all required submittals, shop drawings, operation 
manuals, warranties and certifications in the Submittals section of the 
Special Conditions in Division 1.  This information will be given to the 
CMR for inclusion in their bid packages.  

  
2.3.7  PRE-DESIGN SERVICES  

Pre-Design Services can vary greatly from project to project.  The consultant and the PM must 
clearly identify what shall be included.  The following are common pre-design services and what 
is expected from each:  
  

 2.3.7.1  Programming  
Programming includes identifying the design objectives’ criteria and limitations; 
verifying program requirements; confirming adherence to Master Plan if applicable; 
developing initial approximate GSF and space requirements; determining space 
relationships and functionality; allowing for flexibility and expandability; determining 
site requirements; developing a project schedule; and developing a project cost.  

  
 2.3.7.2  Space Schematics/Flow Diagrams  

Converting the programmed requirements to net area requirements; showing the flow 
and adjacencies of the functional spaces; showing flexibility and expandability.  

  
 2.3.7.3  Existing Facilities Survey  

Analyze existing design data including existing structural, mechanical, and electrical 
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(2) Provide design conditions (Outside air temperature, Indoor air 
temperature, relative humidity, air changes, etc.)  

(3) Outline the proposed system including energy recovery system  
(4) Note any rooms with special needs  
(5) Proposed alternatives or systems for life cycle analysis  
(6) Alternative materials and equipment   

  
 2.3.8.6  Plumbing  

2.3.8.6.1 Drawings  
(1) Locate existing plumbing equipment  
(2) Layout major components  
(3) Verify locations and sizes of the plumbing mechanical rooms and shafts 

shown on the Architectural drawings and confirm they are adequate to 
meet the design standards.  

(4) Identify connections to major utilities   
2.3.8.6.2 Basis of Design  

(1) Outline existing conditions  
(2) Outline proposed systems including compressed air, natural gas, etc.  
(3) Alternative materials and equipment  

  
 2.3.8.7  Fire Protection   

2.3.8.7.1 Drawings  
(1) Locate existing fire protection equipment or systems  
(2) Lay out major equipment  

2.3.8.7.2 Basis of Design  
(1) Outline present conditions  
(2) Define requirements for fire protection  
(3) Describe overall system concepts  
(4) Alternative materials or equipment  
  

 2.3.8.8  Electrical  
2.3.8.8.1 Drawings  

(1) Locate existing connections to utility and transformer location  
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g. Proposed utilities  
h. Vehicular access routes  
i. Pedestrian access routes  
j. Service Areas  
k. Project Limits/Phasing  
l. Site Access per ADA Standards  

(3) Demolition Plan  
a. Erosion Control Measures  
b. Tree Protection (4) Alternate Schemes  

2.3.9.2.2 Basis of Design Report  
(1) Establish Final Scope  
(2) Analysis/Description of Conceptual Design Solutions  
(3) Site Utilities – Design Calculations for all site utilities  
(4) Storm Water Management Report  
(5) Erosion Control Report  
(6) Site Lighting Photo Metrics and Calculations  
(7) Alternative materials, systems, and equipment  

2.3.9.2.3 Manual  
(1) Develop outline specifications  
(2) Provide material info as needed  

  
2.3.9.3 Architectural  

2.3.9.3.1 Drawings  
(1) Dimensioned Floor Plan of each level with structural grid (Including 

room names, dimensions, floor elevation, mechanical rooms, electrical 
room, telecom rooms, shafts, partition locations, janitor closets, vertical 
transportation, etc.  All fire walls, smoke zones etc shall be shown.)  

(2) Provide a Demolition Plan for each floor showing work to be removed.  
For roof demolition plan identify existing components and methods of 
attachment – provide photos of existing conditions.  

(3) Roofing Plan (show all proposed or existing drains, indicate slope [high 
to low] with direction arrows, show all new or existing equipment, show 
all significant roof penetrations and structures, show roof access, and 
typical roofing sections identifying materials. )  

(4) Reflected Ceiling Plan for each Floor  
(5) Interiors  

a. Indicate Materials and Finishes  
(6) Building Exterior Elevations  

a. Indicate surface material for all areas  
b. Indicate finish grades  
c. Demonstrate building accessibility  
d. Indicate floor elevations above and below grade  
e. Indicate any significant site features in close proximity to the 

building.  
f. Indicate any exterior equipment  
g. Show all stairs, ramps, railings, etc.  
h. Existing and new work clearly identified  

(7) Interior Elevations  
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a. Building Interior elevations of typical spaces, areas of special interest, 
and areas of special complexity.  

(8) Building Sections  
a. Set floor to floor dimensions  
b. Establish floor elevations 
c. Wall sections (at windows, solid walls, parapets, finished grades and 

footings, etc.)   
d. Stairways  
e. Elevators  
f. Utility coordination cross sections  

(9) Detail Sections  
a. One section for each type of wall construction  

2.3.9.3.2 Basis of Design Report  
(1) Area Analysis  
(2) Gross Area Tabulations for net and gross design areas per floor  
(3) Percentage of glass vs. gross wall area  
(4) Provide Outline method of reroofing  
(5) Provide narrative report discussing major design features and 

options (reroof)  
(6) Alternative materials, systems, and equipment  

2.3.9.3.3 Manual  
(1) Develop outline specifications  
(2) Provide material info as needed  

  
 2.3.9.4  Structural  

2.3.9.4.1 Drawings  
(1) Conceptual Design  
(2) Floor Plans (each level) and Roof Framing Plan  

a. Fixed Colum reference lines  
b. Basic Structural system and dimensions  
c. Bearing Walls  
d. Major bracing locations  
e. Indicate typical bay dimension   
f. Preliminary sizing of major components  
g. Identify all framing members  
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(2) Layout major components in equipment rooms; all equipment shall be drawn 
to scale and clearance shall be shown  

(3) Schedules - Preliminary equipment capacities  
(4) Floor Plan of each floor (show all plumbing fixtures, piping mains (sanitary, 

storm, potable, non-potable, sprinkler, gases, etc. and shafts  
(5) Show location of water, sanitary, storm and fire services to the building  
(6) Identify connections to major utilities   

2.3.9.6.2 Basis of Design  
(1) Plumbing load calcs for all systems including but not limited to (domestic 

cold water, hot water, sanitary sewer, soft water, compressed air, vacuum, 
natural gas, etc.) 

(2) Alternative materials and equipment  
2.3.9.6.3 Manual  

(1) Develop outline specifications  
(2) Provide equipment cut sheets  
(3) Provide material info as needed  

  
 2.3.9.7  Fire Protection   

2.3.9.7.1 Drawings  
(1) Indicate existing fire protection equipment or systems  
(2) Layout major components in equipment rooms; all equipment shall be drawn 

to scale and clearance shall be shown  
(3) Floor Plan (each level) showing occupancy hazard classifications and 

coverage requirement  
(4) Show all fire mains and standpipes  

2.3.9.7.2  Basis of Design  
(1) Water flow test data  
(2) Description of system(s)  
(3) Hydraulic Calculation for system sizing  
(4) Alternative materials or equipment  

2.3.9.7.3 Manual  
(1) Develop outline specifications  
(2) Provide equipment cut sheets  
(3) Provide material info as needed  

  
 2.3.9.8  Electrical  
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2.3.10 CONSTRUCTION DOCUMENT SUBMITTAL (100%)  
For the 100% Construction Document Submittal, all documentation must be 100% complete, be 
coordinated with similar activities in other disciplines and address all remarks from previous 
submittals.  The agreement may require additional Construction Document submittals at 50%, 
75%, etc.  Those documents must be completed to the percentage indicated.    
  
The following is the basis for the 100% Construction Document Submission.  The Project 
Manager may require additional information or may waive some of these requirements based on 
the scope of the project:  

  
2.3.10.1 Code   

2.3.10.1.1 Drawings  
(1) Show info listed in the Code Compliance Report (section 2.3.2.9) 

including fire walls, fire areas, smoke zones, travel distance, area of 
refuge, etc.  

  
2.3.10.1.2 Basis of Design  

   (1) Provide Code Compliance Report as required in Section 2.3.2.9  
   

2.3.10.2 Site/Landscape  
2.3.10.2.1 Drawings  

(1) Existing Site Plan  
a. Major Landscaping  
b. Site Features and conditions (Existing contours, easements, setbacks, 

utilities, etc.)  
c. Pave Surfaces (Streets, Sidewalks, etc)  
d. Existing Buildings  
e. Other Elements  

(2) New Site Plan  
a. Existing site Information    
b. Building Footprint and elevations  
c. Contours   
d. Key Design Elements  
e. Major landscaping  
f. Drainage and grading Plan  
g. Vehicular access routes  
h. Pedestrian access routes  
i. Service Areas  
j. Project Limits/Phasing  
k. Site Access per ADA Standards  
l. Parking  
m. Project construction limits, construction fencing, and contractor 

access will be clearly shown on the site plan drawings.  Included will 
be any required tree protection  

(3) Demolition Plan  
a. Erosion Control Measures  
b. Tree Protection  
c. Structures  
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(4) Landscape Plan and Details  
(5) Utility Plan and Details (6) Profiles of all utilities and roads  
(6)  Details – Utilities, Paving, etc.  

2.3.10.2.2 Basis of Design   
(1) Final Scope  
(2) Analysis/Description of Design Solutions  
(3) Site Utilities – Design Calculations for all site utilities  
(4) Storm Water Management Report  
(5) Erosion Control Report  
(6) Alternative materials, systems, and equipment  

2.3.10.2.3 Manual  
   (1) Detailed Specifications  

  
2.3.10.3 Architectural  

2.3.10.3.1 Drawings  
(1) 
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(5) Schedules – provide schedules for all plumbing equipment and fixtures  
showing sizes, capacities, HP, electrical characteristics, locations, 
features (see design guidelines in Section 3 for more details on 
schedules)  

(6) Floor Plan of each level showing all piping, valves, and plumbing 
fixtures  

(7) Provide water flow diagrams for water distribution systems.  Diagrams 
are to indicate flow rates in mains and branches to assist in balancing. (8) 
Provide riser diagrams for potable water, hot water, sanitary sewer (waste 
and vent), storm sewer, non-potable water, deionized water, compressed 
air, vacuum, all gas piping systems, etc  

(8)  Provide details of water heaters, heat exchangers showing all piping, 
valves and accessories.  

2.3.10.6.2 Basis of Design  
(1) Plumbing load calcs for all systems including but not limited to 
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(4) Layout major components of new systems including power, 
communications and fire alarm systems.  All equipment shall be drawn to 
scale and include required clearances.  

(5) Power Distribution Plan showing location of incoming service 
(transformers and primary switches), generators, main switchgear, motor 
control centers, and panel boards.  

(6) 
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