SECTION1015
GUARDS
1015.1 General.
Guards shall comply with the provisions of Sections 1015.2 through 1015.7. Operable windows with sills located more than 72 inches (1829 mm) above finished grade or other surface below shall comply with Section 1015.8.
❖ Guards required along dropoffs must comply with the provisions for height, strength and opening limitations. Special provisions are provided for unique locations, such as screened-in porches, around mechanical equipment on platforms or roofs and at hatch openings.
Where there are operable windows on upper floors, there is a concern over the possibility of a child falling; thus, the placement of this requirement is in the guard section. Such windows must comply with Section 1015.8.
1015.2 Where required.
Guards shall be located along open-sided walking surfaces, including mezzanines, equipment platforms, aisles, stairs, ramps and landings that are located more than 30 inches (762 mm) measured vertically to the floor or grade below at any point within 36 inches (914 mm) horizontally to the edge of the open side. Guards shall be adequate in strength and attachment in accordance with Section 1607.8.
Exception: Guards are not required for the following locations:
1. On the loading side of loading docks or piers.
2. On the audience side of stages and raised platforms, including stairs leading up to the stage and raised platforms.
3. On raised stage and platform floor areas, such as runways, ramps and side stages used for entertainment or presentations.
4. At vertical openings in the performance area of stages and platforms.
5. At elevated walking surfaces appurtenant to stages and platforms for access to and utilization of special lighting or equipment.
6. Along vehicle service pits not accessible to the public.
7. [bookmark: _GoBack]In assembly seating areas at cross aisles in accordance with Section 1029.16.2.
❖ Where one or more sides of a walking surface are open to the floor level or grade below, a guard system must be provided to minimize the possibility of occupants accidentally falling to the surface below. A guard is required only where the difference in elevation between the higher walking surface and the surface below is greater than 30 inches (762 mm). When the ground slopes away from the edge, the vertical distance from the walking surface to the grade or floor below must also be more than 30 inches (762 mm) on the lowest point within a 36-inch (914 mm) radius measured horizontally from the edge of the open-sided walking surface (see Commentary Figure 1015.2).
The loads for guard design are addressed in Section 1607 and are typically 50 plf (222 N) along the top with a 200-pound (90.72 kg) concentrated force. If glazing is used as part of a guard system, or windows are located adjacent to stairways or ramps, the guard must also comply with Section 1015.2.1 (see Sections 1015.2.1, 1607.8 and 2407).
Most of the exceptions identify situations when guards are not practical, such as along loading docks, stages and their approaches, and vehicle service pits. Exception 7 references assembly spaces where a lower guard is permitted or the alternative of seat backs where the dropoff is adjacent to a cross aisle.
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For SI: 1 inch = 25.4 mm.
Figure 1015.2
DROPOFF MEASUREMENTS AND GUARD HEIGHTS
1015.2.1 Glazing.
Where glass is used to provide a guard or as a portion of the guard system, the guard shall comply with Section 2407. Where the glazing provided does not meet the strength and attachment requirements of Section 1607.8, complying guards shall be located along glazed sides of open-sided walking surfaces.
❖ Glazing in guards may be infill or structural. The loads for guard design in Section 1015.2, which references Section 1607, are typically 50 plf (222 N) along the top with a 200-pound (90.72 kg) concentrated force. Two different situations are addressed with glazing: where glazing is installed in a guard on the side of a stairway, ramp or landing; or when a stairway, ramp or landing is immediately adjacent to a window where the glazing has not been designed to resist the forces from a fall (see Sections 1607.8 and 2407 and Commentary Figure 1015.2.1).
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Figure 1015.2.1
GUARD SYSTEM WITH GLAZING
1015.3 Height.
Required guards shall be not less than 42 inches (1067 mm) high, measured vertically as follows:
1. From the adjacent walking surfaces.
2. On stairways and stepped aisles, from the line connecting the leading edges of the tread nosings.
3. On ramps and ramped aisles, from the ramp surface at the guard.
Exceptions:
1. For occupancies in Group R-3 not more than three stories above grade in height and within individual dwelling units in occupancies in Group R-2 not more than three stories above grade in height with separate means of egress, required guards shall be not less than 36 inches (914 mm) in height measured vertically above the adjacent walking surfaces or adjacent fixed seating.
2. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group R-2, guards on the open sides of stairs shall have a height not less than 34 inches (864 mm) measured vertically from a line connecting the leading edges of the treads.
3. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group R-2, where the top of the guard also serves as a handrail on the open sides of stairs, the top of the guard shall be not less than 34 inches (864 mm) and not more than 38 inches (965 mm) measured vertically from a line connecting the leading edges of the treads.
4. The guard height in assembly seating areas shall comply with Section 1029.16 as applicable.
5. Along alternating tread devices and ship’s ladders, guards where the top rail also serves as a handrail shall have height not less than 30 inches (762 mm) and not more than 34 inches (864 mm), measured vertically from the leading edge of the device tread nosing.
❖ Guards must not be less than 42 inches (1067 mm) in height as measured vertically from the top of the guard down to the sloped line connecting the leading edge of the tread along stairways or stepped aisles or to an adjacent walking surface for floors, ramps and ramped aisles [see Commentary Figures 1015.2, 1015.4(1) and (2) and 1012.8(4)]. Experience has shown that 42 inches (1067 mm) or more provides adequate height to minimize accidental falls in occupancies where crowding is more likely to occur. This puts the top of the guard above the center of gravity of the average adult. The height requirement is not intended to consider such items as planters or loose furniture next to the dropoff as walking surfaces. Because of safety concerns, the designer often chooses to install a barrier where there is a dropoff of less than 30 inches (762 mm). Decorative barriers may be utilized to support handrails or serve as part of the edge protection along a ramp. Where nonrequired guards/barriers are provided, provisions for guard height, openings and strength may be used for design, but are not required. It is common practice to follow the strength provisions, but not always the opening or height provisions for nonrequired guards.
Exception 1 measures the guard height differently. In Group R-2 and R-3 units that are three stories or less, where there is a fixed seat along the edge of deck or balcony, it is reasonable to consider the additional exposure for young children that may use the seat as standing or walking surfaces. In this situation, while the dropoff is measured from the floor, the guard height is measured from the top of the seat surface (see Commentary Figure 1015.3). Within dwelling units the incidence of the exposure to crowds and to egress from higher occupancy spaces is extremely limited, thus a minimum guard height of 36 inches (914 mm) is appropriate. Exception 1 is consistent with provisions in the 2012 IRC, however, the requirement to measure the guard height above a fixed seat has been deleted in the 2015 IRC.
Where the minimum guard height requirement is 42 inches (1067 mm), where both a guard and handrail are required, the handrail cannot be the top of the guard, but must be placed along the inside face of the guard unless specifically permitted in Exceptions 2 through 5.
Exceptions 2 and 3 are for nontransient residential occupancies and only address guard heights along the stairways, not at other dropoffs such as balconies or second-floor landings. For Group R-2, these guard height exceptions are only permitted for stairways within individual dwelling units, not common stairways within the building. The handrail provisions allow some residential stairways to only have one handrail (see Section 1011.11). Exceptions 2 and 3 allow for a reduced guard height when the guard is also used as a handrail and when it just serves the purpose of a guard along a stairway. The reduced allowable guard height along stairways is consistent with current construction practice. Unless a dwelling could comply with Exception 1, the guard height along other dropoffs would have to be 42 inches (1067 mm) measured from the floor.
Exception 4 references the lower guards permitted at limited locations where a line of sight for assembly spaces is part of the consideration. There are also allowances in Section 1029.16 that would allow for the top of the guard to serve as a handrail.
Exception 5 permits a reduction in guard heights based on the limited used and unique design considerations for alternating tread devices and ship’s ladders (see Sections 1011.14 and 1011.15).
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For SI: 1 inch = 25.4 mm.
Figure 1015.3
DROPOFF MEASUREMENTS AND GUARD HEIGHTS FOR TWO- AND THREE-STORY GROUPS R-2 AND R-3
1015.4 Opening limitations.
Required guards shall not have openings that allow passage of a sphere 4 inches (102 mm) in diameter from the walking surface to the required guard height.
Exceptions:
1. From a height of 36 inches (914 mm) to 42 inches (1067 mm), guards shall not have openings that allow passage of a sphere 43/8 inches (111 mm) in diameter.
2. The triangular openings at the open sides of a stair, formed by the riser, tread and bottom rail shall not allow passage of a sphere 6 inches (152 mm) in diameter.
3. At elevated walking surfaces for access to and use of electrical, mechanical or plumbing systems or equipment, guards shall not have openings that allow passage of a sphere 21 inches (533 mm) in diameter.
4. In areas that are not open to the public within occupancies in Group I-3, F, H or S, and for alternating tread devices and ship’s ladders, guards shall not have openings that allow passage of a sphere 21 inches (533 mm) in diameter.
5. In assembly seating areas, guards required at the end of aisles in accordance with Section 1029.16.4 shall not have openings that allow passage of a sphere 4 inches (102 mm) in diameter up to a height of 26 inches (660 mm). From a height of 26 inches (660 mm) to 42 inches (1067 mm) above the adjacent walking surfaces, guards shall not have openings that allow passage of a sphere 8 inches (203 mm) in diameter.
6. Within individual dwelling units and sleeping units in Group R-2 and R-3 occupancies, guards on the open sides of stairs shall not have openings that allow passage of a sphere 43/8 (111 mm) inches in diameter.
❖ The opening limitations in a guard are based on anthropometric research that indicates children in the 99th percentile who have developed to the point of being able to crawl will have chest depth and head size of at least 43/4 inches. Both the 4-inch (102 mm) and the 43/8-inch (111 mm) sphere rules are intended to provide an additional margin of safety. Note that the opening limitations are stated as preventing the passage of a sphere, requiring the openings to be smaller than the dimension stated.
Exception 1 allows the 43/8-inch (203 mm) opening limitation at heights where falling through the guard is not a risk for children of early development who cannot access the opening [i.e., above 36 inches (914 mm) in height] [see Commentary Figure 1015.4(1)].
Exception 2 allows a 6-inch (152 mm) opening limitation at openings formed by the riser, tread and bottom rail of guards at the open side of a stairway. The geometry of these openings is such that the entire body cannot pass through the triangular opening, and further limiting such openings is impractical to achieve with a sloped bottom member in the guard without intersecting the tread nosings [see Commentary Figure 1015.4(1)].
Exceptions 3 and 4 address areas where the presence of small children is unlikely and often prohibited. Guards along walkways leading to electrical, mechanical and plumbing systems or equipment and in occupancies in Groups I-3, F, H and S may be constructed in such a way that a sphere 21 inches (533 mm) in diameter will not pass through any of the openings [see Commentary Figure 1015.4(2)]. This requirement allows the use of one horizontal intermediate member with the standard top-of-guard height of 42 inches (1067 mm).
Exception 5, for the guard infill near the top of the aisle guard in assembly seating areas, is provided to reduce sightline problems in limited locations (see Section 1029.16.4).
Exception 6 recognizes a standard construction practice within residential units. In practicality this allows a stairway with the 7-inch riser height/11-inch tread depth (178 mm riser height/279 mm tread depth) step geometry to have two common 11/4-inch (32 mm) balusters per stair tread instead of three. Where the 73/4-inch riser height/10-inch tread depth (197 mm riser height/254 mm tread depth) step geometry (see Section 1011.5.2, Exception 3) is utilized, the two balusters would meet the 4-inch (102 mm) opening limitation and most profiled or turned balusters would meet the 43/8-inch (111 mm) sphere rule.
The provisions of guards are to minimize accidental falls through or over a guard. Opening limitations do not prohibit the use of horizontal members or ornamentation infill as guard components. Research has shown that no practical design for guard infill, including solid panels, can prevent climbing; but good design practices can greatly reduce the opportunity for small children to “climb” the guard [see Commentary Figure 1015.4(3)]. In this example, the handrail stops a child from climbing the guard.
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Note: Handrail not shown for clarity.
For SI: 1 inch = 25.4 mm.
Figure 1015.4(1)
GUARD HEIGHT AND OPENING LIMITATIONS
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For SI: 1 inch = 25.4 mm.
Figure 1015.4(2)
GUARD OPENING LIMITATIONS, SECTION 1015.4, EXCEPTIONS 3 AND 4
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Figure 1015.4(3)
EXAMPLE OF GUARD WITH HORIZONTAL MEMBERS
1015.5 Screen porches.
Porches and decks that are enclosed with insect screening shall be provided with guards where the walking surface is located more than 30 inches (762 mm) above the floor or grade below.
❖ Insect screening located on the open sides of porches and decks does not provide an adequate barrier to reasonably protect an occupant from falling to the surface below. Guards are required on the open sides of porches and decks where the floor is located more than 30 inches (762 mm) above the surface below. The guards must comply with all of the provisions of Section 1015
1015.6 Mechanical equipment, systems and devices.
Guards shall be provided where various components that require service are located within 10 feet (3048 mm) of a roof edge or open side of a walking surface and such edge or open side is located more than 30 inches (762 mm) above the floor, roof or grade below. The guard shall extend not less than 30 inches (762 mm) beyond each end of such components. The guard shall be constructed so as to prevent the passage of a sphere 21 inches (533 mm) in diameter.
Exception: Guards are not required where permanent fall arrest/restraint anchorage connector devices that comply with ANSI/ASSE Z 359.1 are affixed for use during the entire roof covering lifetime. The devices shall be reevaluated for possible replacement when the entire roof covering is replaced. The devices shall be placed not more than 10 feet (3048 mm) on center along hip and ridge lines and placed not less than 10 feet (3048 mm) from the roof edge or open side of the walking surface.
❖ The purpose of this requirement is to protect workers from falls off of roofs or from open-sided walking surfaces when doing maintenance work on equipment. The guard opening is allowed to be up to 21 inches (533 mm) since children are not likely to be in such areas. Either the equipment should be located so that it is more than 10 feet from the roof edge, or a guard or raised parapet must be provided to prevent falls. The guard also has to extend at least 30 inches (762 mm) in all directions past the corners of the equipment (see Commentary Figure 1015.7).
The exception for the guards is an alternative of a personal fall arrest system with anchorage points, more commonly called tie down points for restraining harnesses. The code does not specify who has to provide the equipment that fits the maintenance crew and attaches to the system. If this option is chosen, when the roof covering is replaced, the system must also be reevaluated and possibly replaced. This system is more commonly used on sloped roofs while guards are more often used on flat roofs.
1015.7 Roof access.
Guards shall be provided where the roof hatch opening is located within 10 feet (3048 mm) of a roof edge or open side of a walking surface and such edge or open side is located more than 30 inches (762 mm) above the floor, roof or grade below. The guard shall be constructed so as to prevent the passage of a sphere 21 inches (533 mm) in diameter.
Exception: Guards are not required where permanent fall arrest/restraint anchorage connector devices that comply with ANSI/ASSE Z 359.1 are affixed for use during the entire roof covering lifetime. The devices shall be reevaluated for possible replacement when the entire roof covering is replaced. The devices shall be placed not more than 10 feet (3048 mm) on center along hip and ridge lines and placed not less than 10 feet (3048 mm) from the roof edge or open side of the walking surface.
❖ The code already requires guards around equipment on the roof; this section is intended to provide the same level of safety at the hatch opening service personnel use to access the roof (see Commentary Figure 1015.7 and the commentary to Section 1015.6). While not specifically indicated for roof hatches, Section 1015.6 requires the guard to extend at least 30 inches (752 mm) past the corners of the equipment.
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
Figure 1015.7
PROTECTION AT ROOF-HATCH OPENING
1015.8 Window openings.
Windows in Group R-2 and R-3 buildings including dwelling units, where the top of the sill of an operable window opening is located less than 36 inches above the finished floor and more than 72 inches (1829 mm) above the finished grade or other surface below on the exterior of the building, shall comply with one of the following:
1. Operable windows where the top of the sill of the opening is located more than 75 feet (22 860 mm) above the finished grade or other surface below and that are provided with window fall prevention devices that comply with ASTM F2006.
2. Operable windows where the openings will not allow a 4-inch-diameter (102 mm) sphere to pass through the opening when the window is in its largest opened position.
3. Operable windows where the openings are provided with window fall prevention devices that comply with ASTM F2090.
4. Operable windows that are provided with window opening control devices that comply with Section 1015.8.1.
❖ The window limitations specified here are intended for Group R-2 and R-3 units. These facilities have the highest potential for infants and toddlers being present for an extended period of time. The requirement is intended to provide a level of protection to children and to help limit the chances of them falling through window openings. In most cases, these provisions are not applicable to first-floor windows. Typically, the 72 inches (1829 mm) to finished grade would make these provisions applicable for windows starting at the second floor. For windows in bedrooms that may also be required to serve as emergency escape and rescue openings, see Section 1030.
There are basically five options offered:
One option is to locate the window so that any opening is at least 36 inches (915 mm) above the floor. By raising the lowest operable portion of a window to 36 inches (915 mm) or more, the sill height is above the center of gravity of smaller children. The National Ornamental & Miscellaneous Metals Association (NOMMA) commissioned a paper on child safety related to falls. The report indicates that the standing center of gravity of children aged 2 to 3.5 years is 24.1 inches (612 mm) [50th percentile is 22.2 inches (564 mm)] and of children aged 3.5 to 4.5 years is 25.2 inches (640 mm) [50th percentile is 23.6 inches (599 mm)]. The 36-inch (915 mm) sill height was chosen to reduce the ability of a child to climb onto the sill, enabling the fall through the opening. Windows that are also to serve as emergency escape windows must also comply with Section 10309.3 sill height requirements for 44 inches (1118 mm) maximum. Note that Section R612.2 of the IRC requires a minimum sill height of 24 inches (610 mm).
A second option (Item 1) would be for windows with an opening lower than 36 inches (915 mm) to limit the opening to 4 inches (102 mm) maximum. This opening size is consistent with the guard opening provisions (see Section 1015.4). Many awning or hopper-type casement windows have control arms that limit the opening width.
The third option offered (Item 2) allows for fixed fall-prevention devices to be installed in accordance with ASTM F2006. The limitation for window sills over 75 feet (22 860 mm) is for consistency with Section 1.3 of ASTM F2006, which states: “This safety specification applies only to devices intended to be applied to windows installed at height of more than 75 feet above the ground level in multiple family dwelling buildings. This safety specification is not intended to apply to windows below 75 feet (22 860 mm) because all windows below 75 feet (22 860 mm) that are operable could be used as a possible secondary means of escape.” Since these devices will always prevent the opening of the window, they cannot be used for windows that are required to also serve as emergency escape openings.
ASTM F2090 includes window fall prevention devices (Item 3) and window opening control devices (Item 4) (see Section 1015.8.1). Window fall-prevention devices (such as a window guard) must be removable from the interior of the building so the window can be used for emergency escape. Window opening-control devices allow the window to be opened beyond 4 inches, so that a window can be used for emergency escape. This standard is specifically written for window openings within 75 feet (22 860 mm) of grade and specifically allows for windows to be used for emergency escape and rescue. Both the code and IRC reference ASTM F2090, Specification for Window Fall Prevention Devices with Emergency Escape (Egress Release Mechanisms). This standard was updated in 2008 to address window opening control devices. Opening control devices allow for normal operation to result in a 4-inch (102 mm) maximum opening (Section 1015.8 and Section R612.4.1 of the IRC). This control device can be released from the inside to allow the window to be fully opened in order to comply with the emergency escape provisions in both the code (Section 1030.2) and IRC (Section R310.1.1).
Criteria have also been added to IEBC to address window opening controls in existing buildings.
1015.8.1 Window opening control devices.
Window opening control devices shall comply with ASTM F2090. The window opening control device, after operation to release the control device allowing the window to fully open, shall not reduce the minimum net clear opening area of the window unit to less than the area required by Section 1030.2.
❖ See the commentary to Section 1015.8.
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