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C. Overview of Designing Buildings for Fire Resistance
Craig Beyler and Philip DiNenno
Hughes Associates, Baltimore, MD

Overview

Overview of Designing = Brief History

Building for Fire Resistance = Current Status
= Current Role in Fire Safety

s Current Status
= Status Circa 1965-1970
= Needs for Science Based Structural F.P.

History

= Denver - 1st fire endurance tests 1906 e alt. fire
(floors) 50 &0 t2
= NYC Bldg. Dept Floor system 1908-1909

Sy : : 1910 = FM, NBFU, NIST >fumaces At UL
; 2 1917 = Column Test

ed to requirements In
= Columbia U Fumace

Role of Fire Resistance in Fire
Safety

= Prevent Building Collapse

s Prevent External Spread

» Vertical/Horizontal Fire Spread
= Means of Egress

= NBS/INGBERG - Fuel Load & Fire = Smoke Control

Resistance Time equivalenc ;
el Load- Fir ; ce tim; = Firefighter Safety
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The “Fire Severity” Concept

The “fire severity” is consid-
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Relationship Between Fire Load and Fire Endurance
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Determination of Equivalent Fire Endurance Time
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Effect of Window Area on Fire Temperatures
Materials/Systems Currenﬂy Used During Bumout Tests with Natural Ventilation
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State of Art (circa 1965-1975)

= Mechanical Response
= b

Needs for Science-Based
Structural Fire Protection Design

= Design fire exposure

s Thermal/Mechanical Response of
Insulation Systems

= Structural Performance in Fire
= Test methods

= Performance Criteria

= Technology Transfer
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1975-1980

= 3-D Finite Element Heat Transfer Model
= Structural Response Model (FASBUS)
= Model of Post Flashover Fires ( COMPF)

Science-Based Structural Fire
Protection Design



Design Fire Exposure

= Modern fire load survey data

s Combined local/global fire exposure
characterization, i.e. beyond well stirred

Structural Performance in Fire

s Assess needs for full structural frame
analysis vs more detailed local
deformation analysis

= Assessment of connection performance

Performance Criteria

= What are we trying to achieve?
s Acceptable local performance
= Acceptable global performance

= Risk, reliability, and relationship to the
total fire protection design

= Inspection, Testing, and Maintenance
(ITM)
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Thermal/Mechanical Response
of Insulation Systems

= Institutionalized thermal properties test
methods

= Test methods and performance criteria for
mechanical response; non-fire, impact
loading, fire exposure

m Fire barrier performance- must address
along with structural frame performance

Test Methods

= Need full compliment of test methods for

engineering properties

= Revisit furnace testing methods:

-exposure should be severe (1709)

-test should be a validation of
engineering methods

-revisit the relationship between the test
and real structural frames

Technology Transfer
“The Real Problem”

= Develop a broad consensus for the need

to change how we do SFP

= Codify SFP design practice
= Formulate building code requirements
s Educate engineers, architects, AHl's




Needs for Science-Based
Structural Fire Protection Design

= Design fire exposure

s Thermal/Mechanical Response of
Insulation Systems

= Structural Performance in Fire
= Test methods

= Performance Criteria

= Technology Transfer
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Summary

= Science-based structural fire protection is

clearly technically achievable

= It will require a total reexamination of the

SFP process from listing, to design, to ITM

s The payoff? - known, cost effective

performance and safety





