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ARCH 331 Note Set 13.2

Live Loads & Allowed Reductions

1607.10 Reduction in uniform live loads. Except for uni-
form live loads at roofs, all other minimum uniformly distrib-
uted live loads, L, in Table 1607.1 are permitted to be
reduced in accordance with Section 1607.10.1 or 1607.10.2.
Uniform live loads at roofs are permitted to be reduced in ||

accordance with Section 1607.12.2.

1607.10.1 Basic uniform live load reduction. Subject to |
the limitations of Sections 1607.10.1.1 through
1607.10.1.3 and Table 1607.1, members for which a value
of K, A, is 400 square feet (37.16 m®) or more are permit-
ted to be designed for a reduced uniformly distributed live §
load, L, in accordance with the following equation:

15 §
L=L|025+ ( tion 16-23)
( KLLAT) Equati

ForSt. L = L(025+ 430 )

K LAY
where:
L = Reduced design live load per square foot (m’) of
area supported by the member.
Unreduced design live load per square foot (m?) of
area supported by the member (see Table 1607.1).
K= Live load element factor (see Table 1607.10.1).
A, = Tributary area, in square feet (m*).

L shall not be less than 0.50L, for menibers supporting
one floor and L shall not be less than 0.40L,, for members
supporting two or more floors.

~
1]

TABLE 1607.10.1
LIVE LOAD ELEMENT FACTOR, K,

ELEMENT

|
Interior columns
Exterior columns without cantilever slabs

!Edge columns with cantilever slabs

ICommer columns with cantilever slabs
Edge beams without cantilever slabs
‘Inwrior beams

(SN ST ST QRS R SN F"

All other members not identified above including:
Edge beams with cantilever slabs
Cantilever beams
One-way slabs 1
Two-way slabs
Members without provisions for continuous shear
| transfer normal to their span

1607.10.1.1 One-way slabs. The tributary area, A, for
use in Equation 16-23 for one-way slabs shall not
exceed an area defined by the slab span times a width
normal to the span of 1.5 times the slab span.

1607.10.1.2 Heavy live loads. Live loads that exceed
100 psf (4.79 kN/m?) shall not be reduced.

Exceptions:

1. The live loads for members supporting two or
more floors are permitted to be reduced by a
maximum of 20 percent, but the live load shall
not be less than L as calculated in Section
1607.10.1.

2. For uses other than storage, where approved,
additional live load reductions shall be permit-
ted where shown by the registered design pro-
fessional that a rational approach has been
used and that such reductions are warranted.

1607.10.1.3 Passenger vehicle garages. The live loads
shall not be reduced in passenger vehicle garages.

Exception: The live loads for members supporting
two or more floors are permitted to be reduced by a
maximum of 20 percent, but the live load shall not
be less than L as calculated in Section 1607.10.1.

1607.10.2 Alternative uniform live load reduction. As
an alternative to Section 1607.10.1 and subject to the limi-
tations of Table 1607.1, uniformly distributed live loads
are permitted to be reduced in accordance with the follow-
ing provisions. Such reductions shall apply to slab sys-
tems, beams, girders, columns, piers, walls and
foundations.

1. A reduction shall not be permitted where the live
load exceeds 100 psf (4.79 kN/m?) except that the
design live load for members supporting two or
more floors is permitted to be reduced by a maxi-
mum of 20 percent.

Exception: For uses other than storage, where
approved, additional live load reductions shall be
permitted where shown by the registered design
professional that a rational approach has been
used and that such reductions are warranted.

2. A reduction shall not be permitted in passenger
vehicle parking garages except that the live loads for
members supporting two or more floors are permit-
ted to be reduced by a maximum of 20 percent.

3. For live loads not exceeding 100 psf (4.79 kN/m?),
the design live load for any structural member sup-
porting 150 square feet (13.94 m®) or more is per-
mitted to be reduced in accordance with Equation
16-24.

4. For one-way slabs, the area, A, for use in Equation
16-24 shall not exceed the product of the slab span
and a width normal to the span of 0.5 times the slab
span.

R =0.08(A - 150) (Equation 16-24)
For SI: R = 0.861(4 — 13.94)
Such reduction shall not exceed the smallest of:

1. 40 percent for horizontal members;

2. 60 percent for vertical members; or

3. R as determined by the following equation.
R=23.1(1+D/L) (Equation 16-25)

where:

A = Area of floor supported by the member, square
feet (m?).

D = Dead load per square foot (m® of area
supported.

L,= Unreduced live load per square foot (m”) of
area supported.

R = Reduction in percent.

1607.11 Distribution of floor loads. Where uniform floor
live loads are involved in the design of structural members
arranged so as to create continuity, the minimum applied
loads shall be the full dead loads on all spans in combination
with the floor live loads on spans selected to produce the
greatest load effect at each location under consideration.
Floor live loads are permitted to be reduced in accordance
with Section 1607.10.

Su2012abn



ARCH 331 Note Set 13.2

Minimum Roof Loads

1607.12 Roof loads. The structural supports of roofs and
marquees shall be designed to resist wind and, where applica-
ble, snow and earthquake loads, in addition to the dead load
of construction and the appropriate live loads as prescribed in
this section, or as set forth in Table 1607.1. The live loads
acting on a sloping surface shall be assumed to act vertically
on the horizontal projection of that surface.

1607.12.1 Distribution of roof loads. Where uniform
roof live loads are reduced to less than 20 psf (0.96 kN/m?)
in accordance with Section 1607.12.2.1 and are applied to
the design of structural members arranged so as to create
continuity, the reduced roof live load shall be applied to
adjacent spans or to alternate spans, whichever produces
the most unfavorable load effect. See Section 1607.12.2
for reductions in minimum roof live loads and Section 7.5
of ASCE 7 for partial snow loading.

1607.12.2 General. The minimum uniformly distributed
live loads of roofs and marquees, L, in Table 1607.1 are
permitted to be reduced in accordance with Section
1607.12.2.1.

[ ] 1607.12.2.1 Ordinary roofs, awnings and canopies.
Ordinary flat, pitched and curved roofs, and awnings
and canopies other than of fabric construction sup-
ported by a skeleton structure, are permitted to be
designed for a reduced uniformly distributed roof live
load, L,, as specified in the following equations or other
controlling combinations of loads as specified in Sec-
tion 1605, whichever produces the greater load effect.

In structures such as greenhouses, where special
scaffolding is used as a work surface for workers and
materials during maintenance and repair operations, a
lower roof load than specified in the following equa-
tions shall not be used unless approved by the building
official. Such structures shall be designed for a mini-
mum roof live load of 12 psf (0.58 kN/m?).

L =L,RR, (Equation 16-26)
where: [2< [ <20

ForSI: L, = L RR,

where: 0.58 <L, <0.96

L, = Unreduced roof live load per square foot (n®) of

horizontal projection supported by the member
{see Table 1607.1).

L, = Reduced roof live load per square foot (m?® of
horizontal projection supported by the member.

The reduction factors R, and R, shall be determined as
follows:
R, =1 for A, <200 square feet (18.58 m?)
(Equation 16-27)
R, =1.2-0.0014, for 200 square feet
< A, <600 square feet (Equation 16-28)
For SI: 1.2 - 0.011A, for 18.58 square meters < A4, <
55.74 square meters
R, =0.6 for A, 2 600 square feet (55.74 m*)
(Equation 16-29)
where:
A, = Tributary area (span length multiplied by
effective width) in square feet (m”) supported by
the member, and

Ry=1forF<4 (Equation 16-30)
R,=12-005Ffor4<F<12 (Equation 16-31)
R,=06for Fz12 (Equation 16-32)
where:

F = For a sloped roof, the number of inches of rise
per foot (for SI: F = 0.12 x slope, with slope
expressed as a percentage), or for an arch o
dome, the rise-to-span ratio multiplied by 32,

1607.12.3 Occupiable roofs. Areas of roofs that are ocey.
piable, such as roof gardens, or for assembly or other sipy,.
ilar purposes, and marquees are permitted to have thejr
uniformly distributed live loads reduced in accordance
with Section 1607.10.

1607.12.3.1 Landscaped roofs. The uniform design
live load in unoccupied landscaped areas on roofs shaj|
be 20 psf (0.958 kN/m?). The weight of all landscaping
materials shall be considered as dead load and shall be
computed on the basis of saturation of the soil.

1607.12.4 Awnings and canopies. Awnings and canopies
shall be designed for uniform live loads as required in
Table 1607.1 as well as for snow loads and wind loads as
specified in Sections 1608 and 1609.

Su2012abn
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ARCH 331 Note Set 13.2

Documentation of Loads

SECTION 1603
CONSTRUCTION DOCUMENTS

1603.1 General. Construction documents shall show the size,
section and relative locations of structural members with
floor levels, column centers and offsets dimensioned. The
design loads and other information pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.9 shall
be indicated on the construction documents.

Exception: Construction documents for buildings con-
structed in accordance with the conventional light-frame
construction provisions of Section 2308 shall indicate the
following structural design information:

1. Floor and roof live loads.
2. Ground snow load, Pk.

3. Ultimate design wind speed, V,,, (3-second gust),
miles per hour (mph) (km/hr) and nominal design
wind speed, V,_, as determined in accordance with
Section 1609.3.1 and wind exposure.

4. Seismic design category and site class.

5. Flood design data, if located in flood hazard areas
established in Section 1612.3.

6. Design load-bearing values of soils.

1603.1.1 Floor live load. The uniformly distributed, con-
centrated and impact floor live load used in the design
shall be indicated for floor areas. Use of live load reduc-
tion in accordance with Section 1607.10 shall be indicated
for each type of live load used in the design.

1603.1.2 Roof live load. The roof live load used in the
design shall be indicated for roof areas (Section 1607.12).

1603.1.3 Roof snow load data. The ground snow load, P,
shall be indicated. In areas where the ground snow load,
P, exceeds 10 pounds per square foot (psf) (0.479 kN/m?),
the following additional information shall also be pro-
vided, regardless of whether snow loads govern the design
of the roof:

1. Flat-roof snow load, P,

2. Snow exposure factor, C,.

3. Snow load importance factor, I.
4. Thermal factor, C,.

1603.1.4 Wind design data. The following information
related to wind loads shall be shown, regardless of
whether wind loads govern the design of the lateral force-
resisting system of the structure:

1. Ultimate design wind speed, V,,, (3-second gust),
miles per hour (km/hr) and nominal design wind
speed, V. as determined in accordance with Sec-
tion 1609.3.1.

2. Risk category.

3. Wind exposure.Where more than one wind exposure
is utilized, the wind exposure and applicable wind
direction shall be indicated.

4. The applicable internal pressure coefficient.

5. Components and cladding. The design wind pres-
sures in terms of psf (kN/m’) to be used for the
design of exterior component and cladding materials
not specifically designed by the registered design
professional.

1603.1.5 Earthquake design data. The following infor-
mation related to seismic loads shall be shown, regardless
of whether seismic loads govern the design of the lateral
force-resisting system of the structure:

1. Risk category.

2. Seismic importance factor, /..

3. Mapped spectral response acceleration parameters,
S;and S,

B

Site class.

W

Design spectral response acceleration parameters,
Spsand S,

6. Seismic design category.

7. Basic seismic force-resisting system(s).
8. Design base shear(s).

9. Seismic response coefficient(s), Ci.

10. Response modification coefficient(s), R.
11. Analysis procedure used.

1603.1.6 Geotechnical information. The design load-
bearing values of soils shall be shown on the construction
documents.

1603.1.7 Flood design data. For buildings located in
whole or in part in flood hazard areas as established in
Section 1612.3, the documentation pertaining to design, if
required in Section 1612.5, shall be included and the fol-
lowing information, referenced to the datum on the com-
munity’s Flood Insurance Rate Map (FIRM), shall be
shown, regardless of whether flood loads govern the
design of the building:

1. In flood hazard areas not subject to high-velocity
wave action, the elevation of the proposed lowest
floor, including the basement.

2. In flood hazard areas not subject to high-velocity
wave action, the elevation to which any nonresiden-
tial building will be dry flood proofed.

3. In flood hazard areas subject to high-velocity wave
action, the proposed elevation of the bottom of the
lowest horizontal structural member of the lowest
floor, including the basement.

1603.1.8 Special loads. Special loads that are applicable
to the design of the building, structure or portions thereof
shall be indicated along with the specified section of this
code that addresses the special loading condition.

1603.1.9 Systems and components requiring special
inspections for seismic resistance. Construction docu-
ments or specifications shall be prepared for those systems
and components requiring special inspection for seismic
resistance as specified in Section 1705.11 by the regis-
tered design professional responsible for their design and
shall be submitted for approval in accordance with Section
107.1. Reference to seismic standards in lieu of detailed
drawings is acceptable.
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