City Of Fire Department
) Santa Clara

The Center of What's Possible

Community Risk Reduction Division
Standards & Guidelines

HIGH-PILED STORAGE GUIDELINE

When Required

When a new structure is designed to accommodate high-piled storage or for requesting a
change of occupancy/use. The intent of this guideline is to clarify certain sections of CFC
Chapter 32 and to provide requirements for permit application. This is not a list of all code
requirements and the user is instructed to read Chapter 32 in its entirety. In addition to the
requirements of Chapter 32, the following material-specific requirements shall apply:

1. Aerosols shall be in accordance with Chapter 51.

2. Flammable and combustible liquids shall be in accordance with Chapter 57.

3. Hazardous materials shall be in accordance with Chapter 50.

4. Storage of combustible paper records shall be in accordance with NFPA 13.

5. Storage of combustible fibers shall be in accordance with Chapter 37.

6. General storage of combustible material shall be in accordance with Chapter 3.
Definitions
Commodity: A combination of products, packing materials, and containers.

High-Piled Combustible Storage: The storage of combustible materials in closely packed piles,
on pallets, in racks, or on shelves where the top of storage is greater than 12 feet in height.
High-piled combustible storage also includes certain high hazard commodities, such as rubber
tires, Group A plastics, flammable and combustible liquids, idle pallets, and similar commodities
where the top of storage is greater than six feet in height.

High-Piled Storage Area: An area within a building that is designated, intended, proposed, or
used for high-piled combustible storage. For purposes of selecting the applicable fire protection
requirement row in Table 3206.2:

e This area shall include the “footprint” of the actual storage array (racks, shelves,
fixtures, or pallets), inclusive of aisles within the storage area(s). When individual
storage arrays are separated by less than 15 foot spaces, the spaces shall be considered
aisles and shall be included in a single storage area footprint. When individual storage
arrays are separated by more than 15-foot spaces, the individual arrays shall be
considered separate storage areas with their own footprint calculation.
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e Each storage area shall also include a 48-inch perimeter aisle calculated in the footprint.
This additional perimeter aisle is not required for areas that abut to a wall.

e For multiple storage areas within a building, the aggregate of all high-piled storage areas
shall be used for selecting the applicable row in Table 3206.2, unless such areas are
separated from each other by a one hour rated fire barrier wall constructed in
accordance with Section 706 of the California Building Code (CBC). Openings in such
walls shall be protected by fire assemblies having a one-hour fire protection rating.

Rack Storage: A combination of vertical, horizontal, and diagonal members that support
stored materials. Racks can be fixed or portable.

Shelf Storage: Storage on shelves less than 30 inches deep with the distance between
shelves not exceeding three feet vertically. For larger shelves and other storage
arrangements see Rack Storage.

Solid Shelving: Shelving that is solid, slatted, mesh, or grated located within racks that
obstructs sprinkler water penetration through the racks.

Extra-High-Rack Combustible Storage: Storage on racks of Class |, II, Ill, or IV commodities
that exceed 40 feet (12,192 mm) in height and storage on racks of high-hazard commodities
that exceed 30 feet (9,144 mm) in height.

Permit Application

At the time of permit application for new structures designed to accommodate high-piled
storage or for requesting a change of occupancy/use, plans and specifications shall be
submitted for review and approval. In addition to the information required by the California
Building Code, the storage permit submittal shall include, but not limited to, the information
specified in this section. Any missing information may result in a resubmittal. The
construction documents shall include all the following information per CFC 3201.3:

A. A Fire Protection Engineer (FPE) shall submit a report containing a detailed description
of the products to be stored and the description of all containers, pallets, and packaging
materials. This report must also include a detailed description of the storage methods
(racks, shelves, pallets), the total storage area in square feet, maximum (usable) storage
height for each storage area, and aisle widths. The report shall be stamped and signed
by the FPE and signed by an authorized officer of the company or business. The report
shall be copied onto the plans.

B. A scaled site plan that shows the entire building, including all fire access lanes, fire
hydrants, fire department connection, and fire sprinkler risers.
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C. Ascaled floor plan of the building showing locations and dimensions of the HPCS area,
location of the racks, and access doors to the storage area.

D. The maximum desired/proposed storage height for each designated storage area per
array. This height is measured from the finished floor to the highest point of the
commodity stored (not shelf level).

E. The number of tiers within each rack.

F. The commodity clearance between the top of storage and the sprinkler deflector for
each storage arrangement.

G. Aisle dimensions between each storage array. Aisles are measured from the actual edge
of the commodity to commodity, not rack to rack.

H. Maximum pile volume for each storage array.

I. The location and classification of different commodity classes in accordance with
Section 3203.

J. The location of commodities that is banded or encapsulated.

K. Location of required fire department access doors.

L. Type of fire suppression systems.

M. Location of valves controlling water supply of ceiling and in-rack sprinklers.

N. Type, location and specifications of smoke removal and curtain board systems.
0. The dimension and location of the transverse and longitudinal flue spaces.

P. The sprinkler design requirements based on commodity type, aisle width, and sprinkler
temperature rating as outlined in 2022 NFPA 13, Chapter 12 (i.e., 0.45 gpm/3000 sq. ft.)
with 286-degree heads). A complete sprinkler design shall be submitted under a
separate fire permit.

Q. The location of all steel columns in relationship to the racks. All steel columns located
within a rack flue space or immediately adjacent to a rack in an aisle will require
protection.

R. The location, make, model, type, and automatic link temperature of the
automatic/manual release smoke vents. Fusible links shall be at least one temperature
rating higher than the fire sprinklers.
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Note: New construction shall only use approved/labeled smoke vents as
specified by CFC 3206.7. Required smoke vents in existing structures shall be
inspected for proper operation (manual & automatic) and proper link
temperature by an independent qualified contractor. Non required existing vents
shall be either treated as a required vent or shall have the automatic and manual
mechanism deactivated including the removal of the release handles.

An inspection report by the inspecting contractor shall be provided to SCFD prior
to plan approval. The report at a minimum shall identify the year the building
was constructed, a listing of all vents inspected, the fusible link temperature
rating, the presence of a manual release mechanism, and the operational status
of each vent. Prior to submitting the report to SCFD, all identified deficiencies
must be corrected and included within the report.

If the smoke vents do not contain manual release devices, and SCFD determines
that the manual release devices were not specifically required at the time of
construction or during any previously approved high piled storage use, then
manual release devices will not be required. SCFD staff will evaluate all other
conditions on a case-by-case basis during the review process. If this requirement
is placed, SCFD staff will indicate the requirement adjacent to the SCFD approval
stamp on the final approved plans from the proposed operation. The vent
inspection report shall be copied onto the plans prior to SCFD plan approval.

S. If required, the design (construction), location, and depth of the curtain board assembly.

T. The installation of pallet load stoppers is required in both new and existing HPCS areas.
Refer to section below under RACK FLUE SPACES. Drawings shall show the locations to
be installed and the manufacture’s specification sheet of pallet stoppers.

U. The occupancy group as defined by CBC Chapter 3.

Approved Construction Documents

Following approval of the construction documents, a copy of the approved plans shall be
maintained on the premises in an approved location.

Approved Storage Layout

A floor plan, of legible size, shall be provided, mounted on a wall, and protected from
damage. The floor plan shall be mounted in an approved location and show the following:

A. Locations, dimensions, and rack layout of high-piled storage areas.

B. Design
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C. Types of commodities.

D. Commodity clearance between top of storage and the sprinkler deflector for each
storage arrangement.

E. Aisle dimensions between each storage array.

F. For palletized and solid-piled storage, the maximum pile volume for each storage array.
G. Location and classification of commaodities in accordance with Section 3203.

H. Location of required fire department access doors.

I. Location of valves controlling the water supply of ceiling and in-rack sprinklers.
Fire Safety and Evacuation Plan

Where required by Section 403, a fire safety and evacuation plan shall be submitted at the time
of permit application for review and approval. A copy of the approved fire safety and
evacuation plan shall be maintained on the premises in an approved location.

Commodity Classification

Commodities shall be classified as Class I, I, lll, IV, or High Hazard, in accordance with CFC
Section 3203. Plastics shall be classified as Group A, B, or C in accordance with CFC Chapter 32.

Designation of High-Piled Storage Areas

High-piled storage areas, and portions of high-piled storage areas intended for storage of a
different commodity class than adjacent areas, shall be designed and specifically designated to
contain Class I, Class Il, Class lll, Class IV, or high-hazard commodities. The designation of a high-
piled storage area, or portion thereof intended for storage of a different commaodity class, shall
be based on the highest hazard commodity class stored except as provided in Section 3204.2.

General Fire Protection Provisions

Fire protection features for high-piled storage areas shall be in accordance with CFC Chapter
32 and other nationally recognized standards approved by the SCFD. Fire detection systems,
smoke and heat removal, curtain boards, and fire sprinkler design densities shall extend to
15 feet beyond the high-piled storage area or to a permanent partition, whichever is least.
The aggregate of all high-piled storage areas within a building shall be used to design the fire
protection features found in CFC Table 3206.2 unless such areas are separated from each
other by a one-hour fire barrier wall constructed in accordance with CBC 706. Distinct
occupancy groups shall be separated according to CBC 508.

High-Piled Storage 5/24/2023

Page 5 of 8


https://codes.iccsafe.org/lookup/CAFC2022P2_Pt04_Ch32_Sec3203/3159
https://codes.iccsafe.org/lookup/CAFC2022P2_Pt02_Ch04_Sec403/3159
https://codes.iccsafe.org/lookup/CAFC2022P2_Pt04_Ch32_Sec3204.2/3159

Type of Protection: Where required by Table 3206.2, fire detection systems, smoke and heat
removal and automatic sprinkler design densities shall be provided to protect the high-piled
storage area.

Extent of Protection: The fire safety features required in Table 3206.2 shall extend to the lesser
of 15 feet (4572 mm) beyond the high-piled storage area or a full height wall. Where portions
of high-piled storage areas have different fire protection requirements because of commodity,
method of storage, or storage height, the fire protection features required by Table

3206.2 within this area shall be based on the most restrictive design requirements.

Fire Sprinkler Systems: Automatic sprinkler systems shall be provided in accordance
with Sections 3207, 3208, 3209, and NFPA 13, 2022 edition.

Fire Detection Systems: When fire detection is required by CFC Table 3206.2, an approved
automatic fire detection system shall be installed in accordance with 2022 NFPA 72 standard
throughout the high-piled storage area. This system shall be installed and monitored as
required by CFC 907.

Fire Department Access: When building access is required by CFC Table 3206.2, access
roadways shall be provided to within 150 feet of all portions of the exterior walls of the
building used for high-piled storage. When access doors are required by CFC Table 3206.2,
they shall be provided in each 100 lineal feet of exterior wall and shall face the required
access roadway.

Smoke and Heat Removal: Where smoke and heat removal are required by CFC Table
3206.2, smoke and heat vents shall be capable of being operated by approved automatic and
manual means. Vent size shall be in accordance with CFC Section 910. Where vents are
installed in areas provided with automatic fire sprinklers and the vents operate by fusible
link, the fusible link shall have a temperature rating of 360°F (182°C). Smoke and heat vents
are not required when storage areas are protected by early suppression fast response (ESFR)
sprinkler systems installed in accordance with 2022 NFPA 13.

Curtain Boards: When required by CFC Table 3206.2, curtain boards shall be installed in
accordance with CFC Section 910.

Rack Flue Spaces: Flue spaces required by Table 3208.3 above the first tier of storage in single-,
double-, or multiple-row rack storage installations shall, where required by the fire code official,
be equipped with approved protection devices. Such devices shall not be removed or modified.

Column Protection: Steel building columns shall be protected in accordance with NFPA 13.

Extra-High-Rack Storage Systems: Approval of the fire code official shall be obtained prior to
installing extra-high-rack combustible storage.
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Fire Protection: Buildings with extra-high-rack combustible storage shall be protected with a
specially engineered automatic sprinkler system. Extra-high-rack combustible storage shall be
provided with additional special fire protection, such as separation from other buildings and
additional built-in fire protection features and fire department access, where required by the
fire code official.

Housekeeping and Maintenance

Storage Layout Plan Maintenance: The approved storage layout shall be verified and evaluated
annually in accordance with Section 3201.3.2. Modifications or changes to the provisions of the
approved storage layout shall not be made without the prior approval of the Fire Code Official.
A fire permit may be required.

Rack Structures: The structural integrity of racks shall be maintained.

Control of Ignition Sources: Smoking shall be prohibited in the warehouse storage area. “NO
SMOKING” signs shall be conspicuously posted. Clearance between ignition sources and the
combustible storage shall be maintained in accordance with CFC 305 and 310.

Aisle Maintenance: When restocking is not being conducted, aisles shall be kept clear of
storage, waste material, and debris. Fire department access doors, aisles, and exit doors shall
not be obstructed. During restocking operations using manual stocking methods, a minimum
unobstructed aisle width of 24 inches (610 mm) shall be maintained in 48 inch (1219 mm) or
smaller aisles, and a minimum unobstructed aisle width of one-half of the required aisle width
shall be maintained in aisles greater than 48 inches (1219 mm). During mechanical stocking
operations, a minimum unobstructed aisle width of 44 inches (1118 mm) shall be maintained in
accordance with Section 3206.10.

Exception: In high-piled single- and double-row rack storage of combustible materials
protected by automatic sprinkler systems designed and installed in accordance with the
requirements of NFPA 13 governing the use of K-25.2 (360) sprinklers, displays and wing
stacks not exceeding 48 inches (1219 mm) in height provided that they do not obstruct
or reduce the clear width of the aisle to less than 48 inches (1219 mm).

Pile Dimension and High Limitations: Pile dimensions and height limitations shall comply
with Section 3207.3.

Designation of Storage Heights: Where required by the Fire Code Official, a visual method of
indicating the maximum allowable storage height shall be provided.

Arrays: Arrays shall comply with Section 3207.4.

Flue Spaces: Flue spaces shall comply with Section 3208.3.
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Life Safety Systems: All fire and life safety equipment and systems required by the CFC shall be
maintained operable at all times. Equipment, devices, and systems shall be regularly tested in
accordance with nationally recognized standards, manufacturers’ recommendations, and
adopted regulations.
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