SECTION1014
HANDRAILS
1014.1 Where required.
Handrails serving stairways, ramps, stepped aisles and ramped aisles shall be adequate in strength and attachment in accordance with Section 1607.8. Handrails required for stairways by Section 1011.11 shall comply with Sections 1014.2 through 1014.9. Handrails required for ramps by Section 1012.8 shall comply with Sections 1014.2 through 1014.8. Handrails for stepped aisles and ramped aisles required by Section 1029.15 shall comply with Sections 1014.2 through 1014.8.
❖ Handrails are required at stairways and ramps. In all situations, they must be designed in accordance with the structural requirements in Section 1607.8. There are, however, distinct differences in how the handrail requirements are applied in stairways, ramps, stepped aisles and ramped aisles. The specific section references allow for this consideration. Where and how many handrails for stairways and ramps are specified in Sections 1003.5, 1011.11 and 1012.8. Where handrails are required in assembly seating for stepped aisles and ramped aisles is specified in Section 1029.15.
Stairways and their handrails are not part of an accessible route and are not subject to the stairway technical requirements in ICC A117.1. Standards are only referenced to the extent specified by the code (see Section 102.4).
Handrails are also very distinct from guards, even though they are sometimes incorrectly called “guardrails.” The “handrail” is the element that is grasped during vertical travel for guidance, stabilization, pulling and as an aid in arresting a possible fall. Guards are located near the side of an elevated walking surface to minimize the possibility of a fall to a lower level and are discussed in Section 1015. However, in residential applications, in some locations in assembly seating and along alternating tread devices and ship’s ladders, the top rail of a guard may also serve as a handrail (see Section 1015.3, Exceptions 3, 4 and 5, and Section 1029.16).
1014.2 Height.
Handrail height, measured above stair tread nosings, or finish surface of ramp slope, shall be uniform, not less than 34 inches (864 mm) and not more than 38 inches (965 mm). Handrail height of alternating tread devices and ship’s ladders, measured above tread nosings, shall be uniform, not less than 30 inches (762 mm) and not more than 34 inches (864 mm).
Exceptions:
1. Where handrail fittings or bendings are used to provide continuous transition between flights, the fittings or bendings shall be permitted to exceed the maximum height.
2. In Group R-3 occupancies; within dwelling units in Group R-2 occupancies; and in Group U occupancies that are associated with a Group R-3 occupancy or associated with individual dwelling units in Group R-2 occupancies; where handrail fittings or bendings are used to provide continuous transition between flights, transition at winder treads, transition from handrail to guard, or where used at the start of a flight, the handrail height at the fittings or bendings shall be permitted to exceed the maximum height.
3. Handrails on top of a guard where permitted along stepped aisles and ramped aisles in accordance with Section 1029.15.
❖ It has been demonstrated that for safe use, the height of handrails must not be less than 34 inches (864 mm) nor more than 38 inches (965 mm) above the leading edge of stairway treads, landings or other walking surfaces (see Commentary Figure 1014.2). This requirement is applicable for all uses, including handrails within a dwelling unit.
The fundamental stairway requirements are not appropriate for alternating tread devices and ship’s ladders since they differ significantly from other types of stairways. The permitted range for handrail height for alternating tread devices and ship’s ladders allows for a lower height above the tread nosings. The minimum required height is reduced from 34 inches (864 mm) to 30 inches (762 mm), with a maximum permitted height of 34 inches (864 mm). The special features of an alternating tread device or ship’s ladder result in differences of handrail use, such as different arm posture, the hand gripping the handrail near a higher part of the body and the use of handrails under the arms for stabilization when descending. Therefore, a lower handrail height is more appropriate.
Exceptions 1 and 2 allow for the use of common fittings and bendings to provide for continuous transition of the handrail at specified turns and pitch changes in the stairway where the fitting or bending might exceed the maximum handrail height. In some cases, there is no reference for the height when the fitting or handrail might extend beyond the nosings at the intersection of adjoining flights. Exception 1 applies to all stairways between flights. This typically occurs at the center handrail at the landings on a dogleg or switchback stairway configuration. Although the handrails are not required on the landing, the code requirement for handrail extensions or for handrail continuity often creates the need for some type of transition, especially at turns (see also Section 1014.6). This exception would allow for an easing or gooseneck riser over the landing to be used for a smooth transition of the handrail. The use of the new exceptions may permit a more gradual variation in the height even though it will allow for portions of the handrail to exceed the normal 38-inch (965 mm) maximum height. The belief is that handrail continuity is more important than staying within the height limitation.
Exception 2 applies to dwelling units with the intent to allow transition elements at common locations, such as the start of the flight, at winder treads or from handrail to guard at landings. Combined with the guard height reduction in Section 1015.3, Exception 1, the end result may be fewer transition pieces. This is consistent with provisions in the IRC.
Exception 3 is in recognition of the special allowances for the top rail of a guard to serve as a handrail in limited situations in an assembly seating area. See Section 1029.15 for specifics.
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Figure 1014.2
HANDRAIL REQUIREMENTS
1014.3 Handrail graspability.
Required handrails shall comply with Section 1014.3.1 or shall provide equivalent graspability.
Exception: In Group R-3 occupancies; within dwelling units in Group R-2 occupancies; and in Group U occupancies that are accessory to a Group R-3 occupancy or accessory to individual dwelling units in Group R-2 occupancies; handrails shall be Type I in accordance with Section 1014.3.1, Type II in accordance with Section 1014.3.2 or shall provide equivalent graspability.
❖ The abilities to grasp a handrail firmly and slide a hand along the rail’s gripping surface without meeting obstructions are important factors in the safe use of stairways and ramps. These properties are largely functions of the shape of the handrail. Handrails for stairways and ramps must meet the specifications of Section 1014.3.1 or be determined to have grasping properties and attributes equivalent to profiles allowed in Section 1014.3.1. Such determinations of equivalence are an allowed option made by local building officials based on the profile presented and the building official’s evaluation of its properties. A complete evaluation will consider the four basic functions of a handrail: guidance, stabilization, pulling and aid in arresting a fall. The determination is best made by comparative use on stairs or ramps of properly mounted samples. Handrails that meet neither Type I nor Type II characteristics may be considered to have equivalent graspability. Complete evaluation will also consider the mounting of the handrail and understanding the interference of handrail mounts on the gripping surfaces of smaller profiles. For a discussion of this, see Section 1014.4.
The exception allows for an alternative, Type II handrails, within residential units and their associated structures. A handrail on common stairways within an apartment building or on the steps to the front door of a townhouse could not use this exception unless approved by the building official as being equivalent to Type I. The residential allowance is consistent with the IRC.
1014.3.1 Type I.
Handrails with a circular cross section shall have an outside diameter of not less than 11/4 inches (32 mm) and not greater than 2 inches (51 mm). Where the handrail is not circular, it shall have a perimeter dimension of not less than 4 inches (102 mm) and not greater than 61/4 inches (160 mm) with a maximum cross-sectional dimension of 21/4 inches (57 mm) and minimum cross-sectional dimension of 1 inch (25 mm). Edges shall have a minimum radius of 0.01 inch (0.25 mm).
❖ Handrails have traditionally been regulated as either circular or noncircular rails. The noncircular rails have previously been limited to a maximum perimeter dimension of 61/4 inches (160 mm), with other limitations addressing minimum perimeter and minimum and maximum cross-sectional dimensions. These handrails shapes are now referred to as Type I handrails.
Type I handrails include circular cross sections with an outside diameter of at least 11/4 inches (32 mm) but not greater than 2 inches (51 mm). This limits the perimeter of the cross section such that the gripping surface incorporates the bottom of the rail. A handrail with either a very narrow or a large cross section is not graspable in a power grip by all able-bodied users and certainly not by those with hand-strength or flexibility deficiencies. A power grip typically accesses the bottom surface of the handrail, such as around a bar. A pinching grip is not as effective when there is a need to arrest a fall. An example of a pinching grip would be where a 2x4 stud on edge was used as a handrail. This would not comply with graspability concerns.
Noncircular Type I cross sections must meet the alternative noncircular criteria in this section, and the bottom of the rail must be considered part of the suitable gripping surface. Of note is that this criteria now includes a minimum cross section of 1 inch (25 mm) to provide for designs that reduce the interference of fingers and an opposing thumb that occurs when small objects are tightly grasped. Edges must be slightly rounded and not sharp. An example is shown in Commentary Figure 1014.3.1.
Ramp requirements in ICC A117.1 are referenced as part of the accessible route requirements in Chapter 11. Current handrail provisions are largely coordinated with the Type I handrail requirements in this section. Section 103 of ICC A117.1 would also permit alternative handrail shapes if they provided equivalent or better graspability.
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Figure 1014.3.1
EXAMPLE OF TYPE I ALTERNATIVE HANDRAIL CONFIGURATION
1014.3.2 Type II.
Handrails with a perimeter greater than 61/4 inches (160 mm) shall provide a graspable finger recess area on both sides of the profile. The finger recess shall begin within a distance of 3/4 inch (19 mm) measured vertically from the tallest portion of the profile and achieve a depth of not less than 5/16 inch (8 mm) within 7/8 inch (22 mm) below the widest portion of the profile. This required depth shall continue for not less than 3/8 inch (10 mm) to a level that is not less than 13/4 inches (45 mm) below the tallest portion of the profile. The width of the handrail above the recess shall be not less than 11/4 inches (32 mm) to not greater than 23/4 inches (70 mm). Edges shall have a minimum radius of 0.01 inch (0.25 mm).
❖ Handrail profiles having a perimeter dimension greater than 61/4 inches (160 mm), identified as Type II handrails, are acceptable within dwelling units and their associated structures when complying with all of the specific dimensional requirements.
Research has shown that Type II handrails have graspability that is essentially equal to or greater than the graspability of handrails meeting the long-accepted and codified shape and size now defined as Type I.
The key features of the graspability of Type II handrails are graspable finger recesses on both sides of the handrail. These recesses allow users to firmly grip a properly proportioned grasping surface on the top of the handrail, ensuring that the user can tightly retain a power-span grip on the handrail for all forces that are associated with attempts to arrest a fall.
This class of handrails incorporates a grip surface with controlled recesses for the purchase of the fingers and opposing thumb. These handrail shapes allow the use of power-span grips that need not encompass the bottom surfaces of the rail, allowing the design of taller cross sections that can eliminate the interference of mountings and provide a completely uninterrupted gripping surface for the user. The limits of the position and depth of the required recesses represent the minimum standard. Optimizing the design within the parameters with larger recesses and complete finger clearance from mountings will enhance the performance of these profiles. Although this standard allows design flexibility, it is important to follow the specifications accurately to comply. Each drawing in Commentary Figure 1014.3.2 illustrates the requirements of each sentence for clarity.
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Figure 1014.3.2
EXAMPLES OF TYPE II HANDRAIL CONFIGURATIONS
1014.4 Continuity.
Handrail gripping surfaces shall be continuous, without interruption by newel posts or other obstructions.
Exceptions:
1. Handrails within dwelling units are permitted to be interrupted by a newel post at a turn or landing.
2. Within a dwelling unit, the use of a volute, turnout, starting easing or starting newel is allowed over the lowest tread.
3. Handrail brackets or balusters attached to the bottom surface of the handrail that do not project horizontally beyond the sides of the handrail within 11/2 inches (38 mm) of the bottom of the handrail shall not be considered obstructions. For each 1/2 inch (12.7 mm) of additional handrail perimeter dimension above 4 inches (102 mm), the vertical clearance dimension of 11/2 inches (38 mm) shall be permitted to be reduced by 1/8 inch (3.2 mm).
4. Where handrails are provided along walking surfaces with slopes not steeper than 1:20, the bottoms of the handrail gripping surfaces shall be permitted to be obstructed along their entire length where they are integral to crash rails or bumper guards.
5. Handrails serving stepped aisles or ramped aisles are permitted to be discontinuous in accordance with Section 1029.15.1.
❖ Handrails must be usable for their entire length without requiring the users to release their grasp. Typically, when using the handrail while traveling the means of egress, an individual’s arm is extended to lead the body with the hand forming a loose grip on the top and sides of the rail. If handrails are to be of service to users, they must be uninterrupted and continuous. Oversize newels, changes in the guard system, or excessive supports at the bottom of small perimeter handrails can cause interruption of the handrail, requiring the occupants to release their grip [see Commentary Figure 1014.4(1)]. Exception 1 allows the interruption of the handrail by a newel post at the intersection of two handrail sections at a turn within a flight or at a landing in dwelling units; however, this exception is not applicable to curved or spiral stairs. Exception 2 provides for familiar and historical handrail details, often combined with guards, that have been used for decades in dwelling units without substantiated detriment to the safety of the occupants. Exception 3 provides specifications for the attachment of brackets and balusters to the bottom of handrails to provide for minimum finger clearance such that they will not be considered obstructions. This method of handrail support limits interruptions of the grip surfaces at the bottom of smaller perimeter shapes that otherwise would deter or impede the user’s ability to attain a stabilizing grip essential to safe stairway use. Larger handrail sizes permit shorter brackets since geometrically the finger clearance is still maintained [see Commentary Figure 1014.4(2)]. For example, a Type II handrail may elevate the fingertips completely above the supports, allowing the rail to be mounted by other means that do not obstruct when providing the clearances specified. Exception 4 allows for products that serve dual purposes, such as the bumper guard/handrail found in hospitals and nursing homes along corridors, to have a continuous bottom support. Since these are only permitted on slopes that are less than what is defined as a ramp, the handrails are more for assistance in mobility or balance rather than to arrest a fall.
Exception 5 references back to provisions for stepped and ramped aisles in assembly seating. Discontinuous handrails are permitted to allow for access to seats. Such discontinuous handrails must still extend the full run of the aisle stairs or ramp. See Section 1029.15.1.
[image: GROUP A-1]
Figure 1014.4(1)
EXAMPLES OF PROHIBITED HANDRAIL DESIGNS
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Figure 1014.4(2)
REDUCED BRACKET EXTENSIONS EXAMPLE PER SECTION 1014.4, EXCEPTION 3
1014.5 Fittings.
Handrails shall not rotate within their fittings.
❖ Fittings are those component pieces of a continuous handrail that are shaped or bent and attached to the longer sections of straight or curved handrail to provide for transition at changes in pitch, direction or to provide for termination of a continuous handrail. Fittings and handrails must be securely joined to ensure a stable handrail that does not allow any portion to rotate when grasped.
1014.6 Handrail extensions.
Handrails shall return to a wall, guard or the walking surface or shall be continuous to the handrail of an adjacent flight of stairs or ramp run. Where handrails are not continuous between flights, the handrails shall extend horizontally not less than 12 inches (305 mm) beyond the top riser and continue to slope for the depth of one tread beyond the bottom riser. At ramps where handrails are not continuous between runs, the handrails shall extend horizontally above the landing 12 inches (305 mm) minimum beyond the top and bottom of ramp runs. The extensions of handrails shall be in the same direction of the flights of stairs at stairways and the ramp runs at ramps.
Exceptions:
1. Handrails within a dwelling unit that is not required to be accessible need extend only from the top riser to the bottom riser.
2. Handrails serving aisles in rooms or spaces used for assembly purposes are permitted to comply with the handrail extensions in accordance with Section 1029.15.
3. [bookmark: _GoBack]Handrails for alternating tread devices and ship’s ladders are permitted to terminate at a location vertically above the top and bottom risers. Handrails for alternating tread devices are not required to be continuous between flights or to extend beyond the top or bottom risers.
❖ The purpose of return requirements at handrail ends is to prevent a person from catching an article of clothing or satchel straps, or from being injured by falling on the extended end of a handrail.
The length that a handrail extends beyond the top and bottom of a stairway, ramp or intermediate landing where handrails are not continuous to another stair flight or ramp run is an important factor for the safety of the users. An occupant must be able to grasp securely a handrail beyond the last riser of a stairway or the last sloped segment of a ramp. Handrail terminations that bend around a corner do not provide this stability; therefore, the handrail must extend in the direction of the stair flight or ramp run. The handrail extensions are not required where a user could keep his or her hand on the handrail, such as the continuous handrail at the landing of a switchback stairway or ramp (see Section 1014.2, Exception 1).
For stairways, handrails must be extended 12 inches (305 mm) horizontally beyond the top riser and sloped a distance of one tread depth beyond the bottom riser. For ramps, handrails must be extended 12 inches (305 mm) horizontally beyond the last sloped ramp segment at both the top and bottom locations. These handrail extensions are not only required at the top and bottom on both sides of stairways and ramps, but also at other places where handrails are not continuous, such as landings and platforms. These requirements are intended to reflect the current provisions of ICC A117.1 (see Commentary Figure 1014.2) and the 2010 ADA Standard. Note that if the handrail extension is at a location that could be considered a protruding object, the handrail must return to the post at a height of less than 27 inches (686 mm) above the floor (see Sections 1003.3.2 and 1003.3.3).
In accordance with Exception 1, handrail extensions are not required where a dwelling unit is not required to meet any level of accessibility (i.e., Accessible unit, Type A unit or Type B unit). Handrail extensions are permitted to end at a newel post or turnaround.
Exception 2 provides for handrails along ramped or stepped aisles in assembly seating configurations, such as in sports facilities, theaters and lecture halls. It is necessary to limit handrail extensions in assembly aisles so that circulation in cross aisles that run perpendicular to the stepped or sloped aisles is not compromised.
Exception 3 allows for the unique construction considerations for alternating tread devices and ship’s ladders. Again, usage of these devices is very limited. Since alternative tread devices and ship’s ladders are typically utilized as a safer alternative to a vertical ladder, they are often located in tight spaces where traditional-type stairs cannot be used or are not required. With a much steeper angle than traditional stairs and differing usage, handrail extensions and continuity provisions are not practical.
1014.7 Clearance.
Clear space between a handrail and a wall or other surface shall be not less than 11/2 inches (38 mm). A handrail and a wall or other surface adjacent to the handrail shall be free of any sharp or abrasive elements.
❖ A clear space is needed between a handrail and the wall or other surface to allow the user to slide his or her hand along the rail with fingers in the gripping position without contacting the wall surface, which could have an abrasive texture. In climates where persons may be expected to be wearing heavy gloves during the winter, an open design with greater clearance would be desirable at an exterior stairway, or a stairway directly inside the entrance to a building. [See Commentary Figures 1014.4(2) and 1014.8(2) for an illustration of handrail clearance.]
1014.8 Projections.
On ramps and on ramped aisles that are part of an accessible route, the clear width between handrails shall be 36 inches (914 mm) minimum. Projections into the required width of aisles, stairways and ramps at each side shall not exceed 41/2 inches (114 mm) at or below the handrail height. Projections into the required width shall not be limited above the minimum headroom height required in Section 1011.3. Projections due to intermediate handrails shall not constitute a reduction in the egress width. Where a pair of intermediate handrails are provided within the stairway width without a walking surface between the pair of intermediate handrails and the distance between the pair of intermediate handrails is greater than 6 inches (152 mm), the available egress width shall be reduced by the distance between the closest edges of each such intermediate pair of handrails that is greater than 6 inches (152 mm).
❖ Handrails may not project more than 41/2 inches (114 mm) into the required width of a stairway, so that the clear width of the passage will not be seriously reduced [see Commentary Figure 1014.8(1)]. This is consistent with Section 1003.3.3. This projection may exist below the handrail height as well [see Commentary Figure 1014.8(2)]. The projection can be greater on stairways or ramps exceeding minimum width requirements.
The requirement for some stairways to have center handrails (Section 1014.9) could result in a single or double handrail down the center of the flight of stairs. Since these stairways are 60 inches (1525 mm) or wider, a center handrail would typically not be an obstruction and, therefore, would not reduce the capacity of the stairway. Schools and large assembly spaces commonly put in center handrails to aid in the flow up and down the stairs during peak usage times. If the center handrail is a double rail with a spacing of more than 6 inches (152 mm), the width of the stairway many need to be adjusted to compensate for the loss of available width.
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Figure 1014.8(1)
TYPICAL HANDRAIL ARRANGEMENT
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Figure 1014.8(2)
PROJECTION OF HANDRAIL
1014.9 Intermediate handrails.
Stairways shall have intermediate handrails located in such a manner that all portions of the stairway minimum width or required capacity are within 30 inches (762 mm) of a handrail. On monumental stairs, handrails shall be located along the most direct path of egress travel.
❖ In order to always be available to the user of the stairway, the maximum horizontal distance to a handrail from within the width required must not exceed 30 inches (762 mm). People tend to walk close to handrails, and if intermediate handrails are not provided for very wide stairways, the center portion of such stairways will normally receive less use. More importantly, in emergencies, the center portions of wide stairways with handrails would enhance egress travel rather than delay it by overcrowding at the sides with the handrails. This would especially be true under panic conditions where the use of wide interior stairways could become particularly hazardous.
The distance to the handrail applies to the “required” width of the stairway. If a stairway is greater than 60 inches (1524 mm) in width, but only 60 inches (1524 mm) total width is required based on occupant load (see Section 1005.3.1), intermediate handrails are not required. Adequate safety is provided since every user is within 30 inches (762 mm) of a handrail.
Monumental stairways are typically provided for architectural effect and may or may not be considered required egress stairs. The criteria for monumental egress stairways deal with the very wide stairway in relation to the required width. While handrails on both sides of the stairway may be sufficient to accommodate the required width, the handrails may not be near the stream of traffic or even apparent to the user. In this case, the handrails are to be placed in a location more reflective of the egress path (see Commentary Figure 1014.9).
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Figure 1014.9
HANDRAILS FOR MONUMENTAL STAIRS
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