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Building Overview
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CUP

EXIST. 
OFFICE

EXIST. 
PARKING

OFFICE

• Expansion of existing campus

• Owner‐occupied

• Existing office building and parking 
garage present at site

• This phase includes 3 new buildings, 
including the subject building, another 
new office and a central utility plant 
(CUP).
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Roof (33’)
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Level 2
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Building Overview
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Codes & Standards

 2019 California Building, M,E,P, and Energy Codes (CBC), Parts 2 through 6
 2019 California Fire Code, Part 9, CBSC

o ERRC
 NFPA 1221, 2016 – Standard for the Installation Maintenance and Use of Emergency 

Services Communications Systems 
o Fire Sprinkler

 NFPA 13, 2016 – Standard For The Installation Of Sprinkler Systems
 NFPA 14, 2016 – Standard For The Installation Of Standpipes & Hose Systems
 NFPA 25, 2017 – Standard For The Inspection, Testing, And Maintenance

o Fire Alarm
 NFPA 72, 2016 – National Fire Alarm And Signaling Code
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Occupancy
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6437 41752389



Occupancy
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437 OCC389 OCC

LEVEL 2 OPEN TO 
FLOOR BELW



Occupancy
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752 OCC

41 OCC

6 OCC



Construction Type
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• In accordance with IBC 2021 Chapter 5 General Building Heights and Areas, specifically Table 504.3 and 
Table 504.4 the subject building is designated as TYPE IIIA. 

• Confirm total allowable area is not exceeded
• Confirm Assembly area does not trigger occupancy 

upgrade

Table 504.3

>52 > 3



Passive Ratings
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IBC/CBC Requirements:



Allowable Bldg Height:
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Building Separation

• Compliance with Table 602 as 
referenced by 705.5

• More than 30 ft to north 
property line

• More than 60 ft to 
Bldgs to east and west

• 15 ft separation to south 
requires rated wall
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Interior Wall and Ceiling Finishes – ASTM E84
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Egress
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• Sizing
• Door and stair widths, 0.15” and 0.2” per occupant respectively

• Per IBC 1005.3.2 exception 1 and 1005.3.1. exception 1
• Sprinklered in accordance w/ IBC 903.1 and 
• Emergency Voice/Alarm Communication in accordance w/ IBC 907.5.2.2



Egress L1
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• 4 exits, actual/capacity
145/453
97/453
97/300
97/293
436/1499 

+



Egress L0
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• 5 exits 
3/213
191/453
184/360
184/260
190/453
752/1739



Fire Alarm
• A NFPA 72 compliant fire detection, notification and communication system, including:

• FACU, Cabinets, Audio Amplifiers (Notifier NFS2-3020)

• Smoke Detection in Electrical and Technology (MDF/IDF) Rooms

• Smoke Detection in elevator lobbies with recall 

• Smoke Detection and shutdown for AC units (smoke control)

• Audible and visual (speaker strobes and strobes) throughout 

• Manual pull stations at egress exits
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Fire Alarm
“MAY I HAVE YOUR ATTENTION PLEASE, THERE HAS BEEN A FIRE REPORTED IN THE 
BUILDING, PLEASE EXIT THE BUILDING USING THE NEAREST EXIT. DO NOT USE THE 
ELEVATOR”. 
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Fire Alarm
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• FACP located on Level 0, in Main Electrical Room

Level 0 – Amenities Level
Northwest corner



Fire Alarm
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• Remotely monitored for

• Fire Alarm

• Fire Supervisory

• General Trouble

• Emergency Responder 

Radio Coverage System 

(ERRCS)



Fire Alarm
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• NFPA 72 Compliance
• Initiating Devices Ch 17

• Notification Devices Ch 18



Fire Alarm
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• Speaker Strobe

• Strobe

• Smoke Detector

Level 2 – North Pod – Representative Reflected Ceiling Plan



Fire Alarm
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• Speaker Strobe

• Strobe

• Smoke Detector

• Remote

Annunciator &

Microphone

Level 0 – South Pod – Amenity Level



Fire Alarm – Sprinkler Detectors
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• NFPA 72 

Chapter 17.13 

Sprinkler Water 

Flow 

Alarm-Initiating 

Devices

Level 0 – South Pod – Amenity Level



Fire Sprinklers

• Fully Sprinklered, hydraulic designed per NFPA 13, 2016 Section 11.2.3 
Water Demand Requirements – Hydraulic Calculation Methods. 

• Ch 19 General Design Approach, Occupancy Hazard Fire Control

• Wet Pipe System, Class I and II Standpipes

• CMDA, office levels and rooms have are light hazard while mechanical, 
electrical, and misc. storage are ordinary hazard 1, ranging from 0.15 
gpm/sf to 0.20 gpm/sf respectively. Sprinkler areas do not exceed 1500 
square feet. Occupancy densities include an additional 0.05 GPM/SF. 

• Typically quick response, k=5.6 sprinklers are used in pendant, 
concealed, and horizontal positions. 
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Fire Sprinklers
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• Municipal 8” underground PVC provides 
roughly 900 gpm at a pressure of 95 psi
• Larger cross mains at 3” to reduce friction 
losses
• Public Works flow test at hydrant



Fire Sprinklers
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Fire Sprinklers
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Level 0 – Amenities Level

5

9



Fire Sprinklers
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Level 0 – Amenities Level



Fire Sprinklers
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• 16 design areas
• Flows demands between 400 to 750 gpm
• Pressure demands between 50 to 80 psi.



Fire Sprinklers
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Performance Based Design

• Life‐Safety Objective (RSET<ASET)
• Design Fires
• ASET (FDS model)
• RSET (SFPE Calculation)

• Exposed Timber Variance
• Structural Fire Design
• Check Thermal Exposure for realistic char
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Design Fires
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• NFPA 101 §5.5.3 Design Fire Scenarios
1. Occupancy Specific, Typical
2. Ultrafast growth, limiting egress
3. Unoccupied origin, migrating to high‐risk area
4. Concealed origin, migrating to high‐risk area
5. Slow growth, secondary ignition
6. Most severe, largest possible fuel load under 

normal operation of the building
7. Exterior fire, blocking exits. 
8. Ordinary combustibles, sprinklers or passive 

assumed to fail. 
1. AHJ can waive if high reliability and single system 

performance are acceptable. 

North Pod Level 1

Level 0 – Amenity Cafe

Workstation

Conf. Rm



Design Fires
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• NPFA 101 §5.5.3 Design Fire Scenarios
1. Occupancy Specific, Typical (workstations)
2. Ultrafast growth, limiting egress
3. Unoccupied origin, migrating to high‐risk area
4. Concealed origin, migrating to high‐risk area
5. Slow growth, secondary ignition (café)
6. Most severe, largest possible fuel load under 

normal operation of the building (conf)
7. Exterior fire, blocking exits. 
8. Ordinary combustibles, sprinklers or passive 

assumed to fail. (all)
1. AHJ can waive if high reliability and single system 

performance are acceptable. 

Workstation

Conf. Rm

North Pod Level 1

Level 0 – Amenity Cafe



Design Fires
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• Design Fire Scenarios
1. NIST Office Workstations (1. Typical, 8. Sprinklers Fail) – 6 MW @ 5 min
2. NIST CLT Conference Room (6. Severe, 8. Sprinklers Fail) – 6 MW @ 25 min

1. Small Conference Room – 2 MW @ 25 minutes
2. XXL Conference Room – 6 MW @ 25 minutes 

3. Café Fire (5. Secondary Ignition, 8. Sprinklers Fail) – 2 MW @ 15 minutes 



Life‐Safety: RSET < ASET
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SFPE Handbook, 3rd Edition: 



NIST CLT Conference Room
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Egress and Tenability ‐ ASET
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Level 1

Level 2



Egress and Tenability ‐ ASET
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L1

L2



Life‐Safety: RSET < ASET
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ASET 

Visibility                 

Toxicity 
CO

Temperature 
Heat Stroke
Body Surface Burns
Respiratory Burns

NFPA 130 Tenability limits



Life‐Safety: RSET < ASET
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Only 40 C @ 7.5 min

Visibility is usually initial tenability limit, while heat and toxicity cause fatalities.
TENABILITY CRITERIA IN UNIQUE SITUATIONS AND ATYPICAL BUILDINGS by AH 
Gager & G. Dominguez



Egress and Tenability ‐ ASET
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Soot Yield 
[g/g]

CO [g/g]

Fuel 
Limited

0.10 0.05

Vent 
Limited

0.20 0.10

Based on SFPE Table A.39, BRANZ 
185 and NIST TN 1453: 



Egress and Tenability ‐ ASET
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Experimental Validation of the FDS Simulations of Smoke and Toxic Gas 
Concentrations by Tuomo Rinne, Jukka Hietaniemi & Simo Hostikka, Fig. 27

Soot Density 100 mg/m3 NIST XXL Conf Room @ 7.5 minutes



Egress and Tenability ‐ ASET
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Soot Density 100 mg/m3 NIST XXL Conf Room @ 7.5 minutes



Egress and Tenability ‐ RSET
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7.5 min

Calculate time to alarm, premovement time, and travel time. 



RSET – Detection & Alarm
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RSET – Pre‐movement time
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• Population Characteristics (SFPE Guide to Human Behavior)
• Familiarity with building
• Distribution & activities 
• Alertness
• Physical and Cognitive Ability
• Training (Floor Wardens, Fire Drills)



RSET – Pre‐movement time
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SFPE Handbook – Engineering Data 



RSET – Travel Time
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SFPE Walking Speed, Fig. 51.13

20 meters at 1 m/s, egress in under 30 
seconds after pre-movement time



Performance Based Design ‐ RSET
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XXL Conf. Design Fire:

2 min
0.5 min

7.5 min

0.5 min 4.5 min



Structural Design for Fire
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• Cross‐Laminated Timber (CLT) panels span between Glulam Beams

NDS (Wood Code):

Reduced panel thickness due to char:



Structural Design for Fire
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Structural Design for Fire
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• Glulam Beams
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Exposed Timber ‐ NIST Office Workstation
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Level 1 Key Plan

OPEN TO ABOVE

This 6 MW design fire will be used for evaluating exposed 
timber beams and CLT



NIST Office Workstation
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NIST Office Workstation
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Structural Design for Fire
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• Design Fire Thermal Analysis 
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Conclusion

• Prescriptive Compliance for 
• Egress
• Interior finishes
• Passive Protection
• Active Protection

• Fire alarm 
• Fire sprinklers

• Performance‐Based Design 
• Confirms life‐safety for egress under 6 MW Conf. Room design fire
• Permits exposed CLT acceptable under 6 MW Workstation design fire
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Thank you!
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