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NFPA Compliance Framework for Fully Automated Parking Facilities

NFPA 88A 2023 is a specific code that covers the functional requirements of fire safety for 
parking structures. This code primarily covers open and enclosed parking structures this is 
primarily conventional parking and secondly parking systems that park vehicles by 
mechanical or automatic means. This includes stackers, mechanical parking system and fully 
automated systems.

In this literature we will concentrate more on the parking systems category that uses different 
machinery to park cars in the structure, and we will only consider the fully Automated parking 
systems.
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Fully Automated Parking System Definition Per Code

Vehicles can be driven into terminals separated from the parking system. Typically, fully 
automated systems can be designed to accommodate thousands of parking spaces. Many 
storage and retrieval actions can occur simultaneously, which allows high peak storage and 
retrieval performance

The system is designed as an Automatic Storage and Retrieval System, AS/RS, according to 
ASME2 Code B30.13, 1996. The system is an automatic warehouse operating fully automated 
without human occupancy. It does not fall under the subject of “Parking Garages” per the 
code definitions as this would imply people walking and driving their cars inside the structure.

Specifically, in NFPA 2023 code this is cited in Chapter 9 Special structures as chapter 1-8 only 
addresses the conventional parking systems.

Here is the list of important criterion consideration for Fully Automated Robotic Parking 
Structures from viewpoint of fire safety:
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Occupancy Use and Classification

A. An enclosed automatic storage facility should be categorized in group S-2 (enclosed 
storage) which is regulated by sections 311 (specifically 311.3), 406 and 503 of the 2004 IBC 
2006. NFPA 5000 version 2009 shows occupancy in Chapter 6.1.1.2 and 6.1.13.1 as low hazardous 
storage occupancies referring to Chapters 30.3.5.1 and 30.4.1 Limited Access Structures 
leading to Chapters 31.3.1 and 31.3.1.3.

B. The building would not be required to comply with the requirements of sections 406 IBC 
because it is not “motor-vehicle-operated” and has no human occupancy. It is classified as 
an industrial implementation inside a building as described in IBC sec 503.1.1. NFPA 5000 
Chapters 7.4.1.3.5 and 7.4.3.6.4 refer respectively to ‘Special Industrial and Storage Facility’ and 
‘Rack Storage Buildings.’

C. According to Section 2208 IBC, Steel Storage Racks shall comply with the RMI4 
Specifications for the Design, Testing and Utilization of Industrial Steel Storage Racks. This is an 
ANSI5 approved code with number MH 16.1 - 2004. The same stipulations are also found in 
NFPA 5000 Chapter 44.5
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Due Consideration

Due to the nature of automatic parking / storage systems –like any other automatic 
warehousing –it is not feasible to arrange for full firefighter access around the stored vehicles 
,it would defeat the very purpose of any  automatic storage & retrieval system we therefore 
need to look into technical possible ways to extinguish a possible fire that does not need the 
access of firefighter personnel.

The Code:
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01 1. Access:

 a. Since automated parking doesn’t have human occupancy means of egress in   
  accordance to chapter 4 are not required.
 b.  Terminals: This is a space or a room where a vehicle is driven in to or out of that serves  
  as the location for the vehicle occupants to exit or enter the vehicle at the entry or exit  
  point of the parking system. Robotic Terminals are the focal point of interaction between  
  the user and the system.
 c.  Access for Fire service and System maintenance personnel: Horizontal walkways for  
  access shall be provided at intervals of 19.5 ft (6 m) vertically and 98.5 ft (30 m)   
  horizontally. This means for vertical structures access staircases have to be provided  
  with 98.5 ft (30 m) meters horizontal distance and an access at 19.5 ft (6 m) height.
 d.  With point 3 in consideration: Travel distance to the exterior or to an enclosed stair shall  
  not exceed 400 ft (122 m).
 e.  One exterior door to be provided at grade level for every staircase.

2. Ventilation:

 a. An enclosed automated-type parking structure shall be provided with a ventilation  
  system that continuously provides a minimum of two air changes per hour. This can be  
  achieved by having louvers on the entry level with sand traps( if needed) and provide a  
  natural chimney effect for the air to raise up. 
 b. Additionally, roof-mounted exhaust fans for suction can be installed as required. The  
  required airflow (CFM) will be determined through ventilation calculations to provide  
  effective smoke extraction and exhaust removal in accordance with the applicable  
  project and code requirements.
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3. Fire Protection Systems:

 a. An automatic sprinkler system shall be installed in an automated  Mechanical-type  
  parking structure in accordance with NFPA 13.
 b.  A minimum of two sprinkler heads per car , each sprinkler can have a coverage of 130  
  Square feet. or a diameter of 12 feet minimum.
 c.  These sprinklers will be upright recessed pendant type and provides early response for  
  any fire inside the garage.
 d.  Standpipes shall not be required in automated-type parking structures.
 e.  Fire alarm systems shall not be required in automated type parking structures
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01 4. Occupant Safety:

 a. For parking systems, all vehicle occupants shall be required to exit the vehicle at a  
  designated location. This means there is no human occupancy except for garage  
  maintenance professionals.
 b.  The designated exit location should be designed to prevent vehicle drivers and   
  passengers from coming into physical contact with the parking system's equipment,  
  machinery, and other moving parts of the system. Clear separation be provided and  
  access to the garage be restricted for any unwanted access.

2. Terminals:

 a. Terminals shall be considered an incidental use area to the entire parking system. The  
  terminals are the basic mode of connection between users and the system.
 b. Doors separating the terminal from the parking system shall be constructed with safety  
  features to prevent vehicle occupants or any other building occupants from accessing  
  the parking system.
 c. All other doors, except garage doors, that lead from the terminal into other areas or to  
  the exterior, other than into the parking system, shall be subject to the relevant   
  provisions of this standard.
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NFPA Compliance Framework for Semi Automated mechanical Parking 
Facilities

Per the NFPA code here is the definition of the mechanical parking system.
3-3.6.2 Mechanical Parking System. A parking system that stores and retrieves vehicles on a 
platform, and that transports vehicles horizontally and vertically to an available parking location 
within the parking system.

The puzzle parking system shall be provided with an automatic sprinkler protection system 
designed in accordance with the applicable requirements of NFPA 88A, Standard for Parking 
Structures (2023 Edition), NFPA 13, and requirements of the local Authority Having Jurisdiction (AHJ).

Due to the unique configuration of mechanically operated parking spaces, each vehicle storage 
position shall be protected by sprinkler coverage regardless of whether the parking space is 
normally occupied or intentionally maintained as an open retrieval space. Although puzzle parking 
systems typically maintain one empty position per operating level to allow vehicle movement, 
sprinkler protection shall be provided for all parking positions, including normally vacant positions, to 
ensure complete fire protection coverage under all operating conditions.

For puzzle parking systems, sprinkler placement shall be coordinated with the mechanical 
equipment, vehicle dimensions, and structural framing. The typical sprinkler arrangement shall 
include:
 • Top parking level: Sprinkler heads shall be installed above the vehicle storage   
  positions to provide overhead protection similar to conventional parking applications. 
 • Intermediate and lower parking levels: Due to restricted vertical clearance and   
  the presence of moving platforms, sprinkler heads shall be installed along the   
  rear or side structural members and oriented horizontally toward the vehicle   
  storage area. These directional sprinklers shall provide effective water discharge   
  coverage directly onto the stored vehicle and surrounding combustible materials. 
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 • One sprinkler protection point shall be provided for each parking space,  ensuring  
  that every vehicle storage location receives dedicated sprinkler coverage. Sprinkler  
  locations shall account for: 
   o Vehicle size limitations 
   o Platform movement 
   o Structural members and obstructions 
   o Required spray patterns and hydraulic calculations 
   o Accessibility for inspection and maintenance 

The sprinkler system shall be hydraulically designed to provide adequate flow and pressure for the 
required number of operating sprinklers, considering the increased obstruction potential created 
by vehicle platforms, steel framing, lifting mechanisms, and stored vehicles.

The mechanical parking equipment shall be arranged to maintain required clearances for fire 
suppression discharge and shall not obstruct sprinkler spray patterns. Coordination between the 
parking equipment manufacturer, sprinkler contractor, structural engineer, and fire protection 
engineer shall be performed during final design to verify compliance with NFPA 88A, NFPA 13, and 
AHJ requirements.

The final sprinkler layout, pipe routing, sprinkler type, temperature rating, and hydraulic design shall 
be approved by the AHJ prior to installation. Few pictures of such sprinkler systems are installed on 
puzzle systems below.
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