Comprehensive Guide: When a Fire Alarm System Is
Required

2021 IBC/IFC Scope with NFPA 72 Design Handoff « Field-Ready Reference

How to Use This Guide

This document gives a practical, code-anchored method to decide whether a fire alarm system is required. It
follows a consistent workflow: confirm adopted codes — classify occupancy — compute occupant load - apply
mixed-occupancy rules - check IBC/IFC §907.2 triggers — overlay special features - apply exceptions -
confirm monitoring — consider IEBC for existing buildings.

Always verify your jurisdiction’s adopted edition and amendments. This guide references the 2021 International
Building/Fire Codes (IBC/IFC) and NFPA 72 for installation/ITM once an alarm is required.

Step 1 — Confirm Adopted Codes & Amendments

* IBC/IFC determine WHEN an alarm is required (Chapter 9, §907). « NFPA 72 governs HOW alarms are
designed, installed, and maintained after they're required. « Some states use NFPA 101 (Life Safety Code) as
the scoping document—then check the occupancy chapter’s ‘Detection, Alarm and Communications’ section.

Step 2 — Classify the Occupancy (IBC Chapter 3)

Identify the primary function and hazards and assign a Group: A, B, E, F, H, I, M, R, S, or U. Use Chapter 3
definitions and notes. Common caveats:

Small Assembly as Group B: An assembly room with occupant load < 50 OR < 750 ft2 that is accessory to
another occupancy is often classified as Group B rather than Group A.

Day care vs. Educational vs. Institutional: Group E for K-12; custodial/day-care may be I-4 depending on
age/ability and supervision.

Ambulatory Care (in Group B): Outpatient facilities where four or more persons may be rendered incapable
of self-preservation at the same time trigger special rules (8422; see Step 6).

Step 3 — Compute Occupant Load (IBC 81004.5, Table
1004.5)

Calculate occupant load (OL) for each story and space. Use area factors in Table 1004.5 or fixed seating
counts. Knowing OL is key because many §907 triggers are based on thresholds and whether occupants are
above/below the level of exit discharge.

Step 4 — Mixed / Accessory / Separated Occupancies
(IBC 8508) & Incidental Uses (8509)

Accessory (8508.2): Ancillary areas typically < 10% of the story area can be considered part of the main
occupancy (often no separation).

Nonseparated (8508.3): No fire-resistance separation; apply the most restrictive requirements to the
combined area (including §907 triggers).



Separated (8508.4): Provide rated barriers; then evaluate each occupancy’s 8907 trigger independently
within its fire area.

Incidental Uses (8509): Certain rooms (e.qg., boiler rooms, laundries) need specific separation and/or
sprinklers regardless of the main group.

Step 5 — Per-Occupancy Fire Alarm Triggers (IBC/IFC
§907.2.X)

Use the table below as a quick-reference. Always read the exact section text and local amendments.

Assembly (A) Manual alarm when OL meets §907.2.1. If OL = 1,000, provide Emergency Voice/Alarm
Communication (EVACS) per §907.5.2.2.

Business (B) Manual alarm when combined Group B OL = 500, or when > 100 occupants are above or
below the level of exit discharge. Ambulatory Care has its own rule (§907.2.2.1).

Educational (E) Manual alarm for most E occupancies, with small-building exceptions (see §907.2.3).

Mercantile (M) Manual alarm when combined M OL = 500, or when > 100 occupants are above or below
the level of exit discharge (§907.2.7).

Residential R-1 Hotels/dormitories: alarm required; pull-box reductions may be allowed when fully
sprinklered (see §907.2.8 exceptions).

Residential R-2 Manual alarm when any unit is = 3 stories above exit discharge, > 1 story below, or when
the building has > 16 units (§907.2.9).

Institutional (1) Manual/automatic initiation as specified by I-1 through I-4 subsections (§907.2.6.x).

Factory (F) Targeted triggers—read §907.2.4 and local amendments.

Storage (S) Targeted triggers—public self-storage often has requirements (§907.2.10); confirm local
amendments.

High-Hazard (H) H-5 and special processes require detection/alarms (8907.2.5) in addition to

material-specific chapters.

Step 6 — Special Building Features That Also Trigger
Alarms/EVACS

High-rise (8403 - §907.2.13): Automatic smoke detection + EVACS + firefighter communications.
Atriums (8404 — §907.2.14): Smoke detection and alarm interfaces as specified.

Covered/Open Malls (8402 — 8§907.2.20): EVACS required throughout mall/common areas.
Underground Buildings (8405 — §907.2.18): Detection per smoke control strategy.

Special Amusement Buildings (§907.2.12): Automatic detection with special notification.



Step 7 — Apply Exceptions (Sprinklered Buildings,
Pull-Station Reductions)

Many occupancies allow reduced manual pull stations when the building is fully sprinklered (NFPA 13),
waterflow activates occupant notification, and the system is monitored. Read the exceptions under your §907.2
subsection; amendments frequently modify or delete these allowances.

Step 8 — Monitoring (IFC/IBC §8907.6.6)

Where a fire alarm system is required by code, it must be monitored by an approved supervising station per
8907.6.6 (with limited exceptions). Design, installation, and ITM are per NFPA 72.

Step 9 — Existing Buildings (IEBC): Alterations & Change
of Occupancy

For work in existing buildings, the IEBC may require adding fire alarm/detection when the scope or change of
occupancy meets current IBC Chapter 9 thresholds. Level 3 alterations (work area > 50% of the building) and
any change of occupancy commonly trigger a check-back to 8907 in the affected areas.

One-Page Workflow (Recap)

Confirm codes/edition/amendments.

Classify occupancy (Ch. 3) and note small-assembly caveats.

Compute occupant loads by floor/space (Table 1004.5).

Choose mixed-occupancy path (8508) and note any §509 incidental uses.

Open 8§907.2.x for each occupancy present; check manual/automatic/EVACS requirements and exceptions.
Overlay special features (high-rise, atrium, mall, underground, amusement).

Confirm monitoring (8907.6.6) and NFPA 72 design/ITM handoff.

If existing building or occupancy change, review IEBC triggers.



Worked Examples

Two-Story Office with Conference Room

Group B throughout (small assembly room < 750 ft2 stays B). Combined OL < 500, but > 100 occupants are
above the level of exit discharge — Manual fire alarm required by §907.2.2.

Single-Story Gymnasium (A-3) with OL = 1,200
Manual fire alarm required; because OL = 1,000, EVACS is required per §907.5.2.2.

Four-Story Apartments (R-2), 24 units

Manual fire alarm required: units > 3 stories above exit discharge and > 16 units (8907.2.9).

Ambulatory Surgery Center (B Ambulatory Care)

Ambulatory Care per 8422; manual fire alarm required by §907.2.2.1; sprinklers may also be triggered per
§903.2.2.

Two-Story Mercantile (M) with OL > 500

Manual fire alarm required by §907.2.7. If fully sprinklered and monitored, AHJ may permit reduced pull stations
per exception.

Three-Story Public Self-Storage (S)

Manual fire alarm typically required in interior corridors/common areas; consult §907.2.10 and local
amendments.



Appendix A — Quick Occupant Load Factors (selected
from Table 1004.5)

Assembly (chairs only) 7 net
Assembly (tables & chairs) 15 net
Assembly (standing space) 5 net
Business 150 gross
Educational (classroom) 20 net
Educational (shops/labs) 50 net
Mercantile (sales area) 60 gross
Mercantile (stockroom) 300 gross
Factory/Industrial 100 gross
Storage/Warehouse 300 gross

Note: Always consult the full Table 1004.5 for your specific use and check local amendments.

Appendix B — Companion Tools Provided

* Fire Alarm Requirement Flowchart & Checklist (PDF)

* Visual Decision Tree (PDF)

» Decision Tree Companion Guide (PDF)

* Field Checklist (fillable-style PDF)

* Excel Field Checklist with auto-calculated Occupant Load and Occupancy - Factor lookup

This guide is for professional use and assumes familiarity with the IBC/IFC framework. Final requirements are
determined by the Authority Having Jurisdiction (AHJ).



