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OUTLINE 

• Structural Fire Protection- Design Objective 

• Overview of Old vs. New Design Approaches 

• Details of Old (Prescriptive) Design Approach 

• Details of New (Performance-Based) Design Approach 

• New BCD “Statewide Alternate Method” (SAM) 18-01 

• Looking Ahead 

• Q&A, Discussion 

 



STRUCTURAL FIRE PROTECTION DESIGN OBJECTIVES 

• Life Safety- occupants, emergency responders 

• Property Protection- contents, buildings, adjoining 

• Mission Continuity- essential facilities, infrastructure 

• Preservation of Cultural Heritage 

• Environmental 



DESIGN APPROACHES: OLD VS. NEW 

• “Old”- ASME E119 furnace testing, 1918 

• “Old”- UBC fire resistive requirements, 1929 

• “Old”- relatively short spans, no connectivity, individual 
components tested separately 

• “Old”- no correlation between tests and real world 

• “Old”- prescriptive, little structural engineering input 

• “Old”- no dynamics of the complete assembly (pass/fail) 

• “New”- numerical fire & structural response modeling 

• “New”- analysis of complete assemblies 

• “New”- performance-based, specific design outcomes, 
intensive structural & fire protection engineering 
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“NEW”: 

ENGINEERED METHODOLOGY 

CAPACITY > DEMAND 

• No mixing of prescriptive & performance-based aspects 

• Analysis of available capacity by modeling and application 

of structural & fire protection engineering principles 

• Analysis of post-event strength is possible 

• Design tailored for specific application and conditions 

• Absolutely mandatory involvement by AHJ at all phases 



ASCE/SEI 7-16, APPENDIX E 

• NO mixing of methods allowed 

• NO sprinkler activation 

allowed 

• Load combination required- 

1.2D + A + 0.5L + 0.2S 

• “A” = extraordinary event 



ADDITIONAL RESOURCES NEEDED 

NFPA 557 

SFPE S.01 

SFPE S.02 



OREGON BUILDING CODES DIVISION 

STATEWIDE ALTERNATE METHOD 18-01 

• Approved August 8, 2018 

• Modification of Type IV Const. 

• Sustainability – no heavy timber 

• Full-scale fire tests of CLT 

• Still a prescriptive path to 

compliance 

• Still requires concrete, steel, 

masonry, or a combination for 

vertical elements of the seismic 

force-resisting system 



NEW TYPE IV CONSTRUCTION SUB-TYPES 

CONST. 

TYPE 

PRI. STRUCT. 

HR. RATING 

FLOOR 

HR. 

RATING 

ENCAPSULATION 

REQ’D. 

MAX.NO. 

STORIES 

MAX. BLDG. 

HEIGHT 

SPRINKLERS 

REQ’D. 

IV HT HT N/A 5 65’ N/A 

IV A 3 2 Y- 100% 18 270’ Y 

IV B 2 2 Y- PARTIAL 12 180’ Y 

IV C 2 2 N 9 85’ Y 



TIMBER PERFORMANCE IN FIRE 

• No way to use remaining 

strength analysis post-fire 

• No way to analyze wood 

performance or dynamics in 

fire events 



BROCK COMMONS, UNIV. OF BRITISH COLUMBIA, 

VANCOUVER BC 

• 18 Stories 

• 53m (174 ft) high 



THE FUTURE-? 

• Will Oregon allow use of ASCE 7-16 Appendix E in the next 

OSSC code cycle? 



DISCUSSION / FORUM / Q&A 

NY La Guardia Airport 


