
STRUCTURAL DESIGN

where: 12 ~ Lr ~ 20

For SI: L r =L o R]Rz

where: 0.58 ~ L r ~ 0.96

L r = Reduced live load per square foot (m2) of horizon­
tal projection in pounds per square foot (kN/m2).

The reduction factors R 1 and R2 shall be determined as
follows:

1607.11.2.1 Flat, pitched and curved roofs. Ordinary
flat, pitched and curved roofs are permitted to be
designed for a reduced roof live load as specified in the
following equation or other controlling combinations of
loads in Section 1605, whichever produces the greater
load. In structures where special scaffolding is used as a
work surface for workers and materials during mainte­
nance and repair operations, a lowerroofload than speci­
fied in the following equation shall not be used unless
approved by the building official. Greenhouses shall be
designed for a minimum roof live load of 12 psf (0.58
kN/m2).

L o = Unreduced live load per square foot (m2
) of area

supported.

R = Reduction in percent.

1607.10 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 effect at
each location under consideration. It shall be permitted to
reduce floor live loads in accordance with Section 1607.9.

1607.11 Roof loads. The structural supports of roofs and mar­
quees shall be designed to resist wind and, where applicable,
snow and earthquake loads, in addition to the dead load of con­
struction 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 hori­
zontal projection of that surface.

1607.11.1 Distribution of roof loads. Where uniform roof
live loads are reduced to less than 20 psf (0.96 kN/m2) in
accordance with Section 1607.11.2.1 and are involved in the
design of structural members arranged so as to create conti­
nuity, the minimum applied loads shall be the full dead loads
on all spans in combination with the roof live loads on adja­
cent spans or on alternate spans, whichever produces the
greatest effect. See Section 1607.11.2 for minimum roof
live loads and Section 7.5 of ASCE 7 for partial snow load­
ing.

1607.11.2 Reduction in rooflive loads. The minimum uni­
formly distributed roof live loads, Lo' in Table 1607.1 are
permitted to be reduced according to the following provi­
sions.

(Equation 16·29)

(Equation 16·30)

(Equation 16·31)

(Equation 16·32)

(Equation 16·33)

R] =0.6 for At> 600 square feet
(55.74m2)

Rz= 1forF~4

Rz=1.2-0.05 Ffor4<F< 12

Rz=0.6 for F"?12

R] =1.2 ~ O.OOIAJor 200 square
feet <At <600 square feet

1607.12.2 Vertical impact force. The maximum wheel
loads of the crane shall be increased by the percentages
shown below to determine the induced vertical impact or
vibration force:

Monorail cranes (powered) . . . . . . . . . 25 percent

For SI: 1.2 - 0.Q11A tfor 18.58 square meters <A t<55.74
square meters

where:

At = Tributary area (span length multiplied by effective
width) in square feet (m2) supported by any struc­
tural member, and

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 or dome, the
rise-to-span ratio multiplied by 32.

1607.11.2.2 Special·purpose roofs. Roofs used for
promenade purposes, roof gardens, assembly purposes
or other special purposes shall be designed for a mini­
mum live load as required in Table 1607.1. Such roof live
loads are permitted to be reduced in accordance with
1607.9.

1607.11.2.3 Landscaped roofs. Where roofs are to be
landscaped, the uniform design live load in the land­
scaped area shall be 20 psf (0.958 kN/m2). The weight of
the landscaping materials shall be considered as dead
load and shall be computed on the basis of saturation of
the soil.

1607.11.2.4 Awnings and canopies. Awnings and cano­
pies 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.

1607.12 Crane loads. The crane live load shall be the rated
capacity of the crane. Design loads for the runway beams,
including connections and support brackets, of moving bridge
cranes and monorail cranes shall include the maximum wheel
loads of the crane and the vertical impact, lateral and longitudi­
nal forces induced by the moving crane.

1607.12.1 Maximum wheel load. The maximum wheel
loads shall be the wheel loads produced by the weight of the
bridge, as applicable, plus the sum of the rated capacity and
the weight of the trolley with the trolley positioned on its
runway at the location where the resulting load effect is
maximum.

(Equation 16·28)

(Equation 16·27)

R] =1 for At ~ 200 square feet
(18.58 m2)
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