
STRUCTURAL DESIGN

ds = Depth of water on the undeflected roof up to the inlet of
secondary drainage system when the primary drainage
systemis blocked (i.e., the static head), in inches (mm).

R = Rain load on the undeflected roof, in psf (kN/m2). When
the phrase "undeflected roof' is used, deflections from
loads (including dead loads) shall not be considered
when determining the amount of rain on the roof.

1611.2 Ponding instability. For roofs with a slope less than 1/4

inch per foot [1.19 degrees (0.0208 rad)], the design calcula­
tions shall include verification of adequate stiffness to preclude
progressive deflection in accordance with Section 8.4 ofASCE
7.

1611.3 Controlled drainage. Roofs equipped with hardware
to control the rate of drainage shall be equipped with a second­
ary drainage system at a higher elevation that limits accumula­
tion of water on the roof above that elevation. Such roofs shall
be designed to sustain the load of rainwater that will accumu­
late on them to the elevation of the secondary drainage system
plus the uniform load caused by water that rises above the inlet
of the secondary drainage system at its design flow determined
from Section 1611.1. Such roofs shall also be checked for
ponding instability in accordance with Section 1611.2.

SECTION 1612
FLOOD LOADS

1612.1 General. Within flood hazard areas as established in
Section 1612.3, all new construction of buildings, structures
and portions of buildings and structures, including substantial
improvement and restoration of substantial damage to build­
ings and structures, shall be designed and constructed to resist
the effects of flood hazards and flood loads. For buildings that
are located in more than one flood hazard area, the provisions
associated with the most restrictive flood hazard area shall
apply.

1612.2 Definitions. The following words and terms shall, for
the purposes of this section, have the meanings shown herein.

BASE FLOOD. The flood having a I-percent chance of being
equaled or exceeded in any given year.

BASE FLOOD ELEVATION. The elevation of the base
flood, including wave height, relative to the National Geodetic
Vertical Datum (NGVD), North American Vertical Datum
(NAVD) or other datum specified on the Flood Insurance Rate
Map (FIRM).

TABLE 1610.1
SOIL LATERAL LOAD

DESIGN LATERAL SOIL LOAD"
(pound per square foot per foot of depth)

UNIFIED SOIL
DESCRIPTION OF BACKFILL MATERIALc CLASSIFICATION Active pressure At-rest pressure

Well-graded, clean gravels; gravel-sand mixes GW 30 60

Poorly graded clean gravels; gravel-sand mixes GP 30 60

Silty gravels, poorly graded gravel-sand mixes GM 40 60

Clayey gravels, poorly graded gravel-and-clay mixes GC 45 60

Well-graded, clean sands; gravelly sand mixes SW 30 60

Poorly graded clean sands; sand-gravel mixes SP 30 60

Silty sands, poorly graded sand-silt mixes SM 45 60

Sand-silt clay mix with plastic fines SM-SC 45 100

Clayey sands, poorly graded sand-clay mixes SC 60 100

Inorganic silts and clayey silts ML 45 100

Mixture of inorganic silt and clay ML-CL 60 100

Inorganic clays of low to medium plasticity CL 60 100

Organic silts and silt clays, low plasticity OL Noteb Note b

Inorganic clayey silts, elastic silts MH Noteb Note b

Inorganic clays of high plasticity CH Noteb Noteb

Organic clays and silty clays OH Noteb Note b

For SI: 1 pound per square foot per foot of depth = 0.157 kPa/m, 1 foot = 304.8 mm.
a. Design lateral soil loads are given for moist conditions for the specified soils at their optimum densities. Actual field conditions shall govern. Submerged or sat­

urated soil pressures shall include the weight of the buoyant soil plus the hydrostatic loads.
b. Unsuitable as backfill material.
c. The definition and classification of soil materials shall be in accordance with ASTM D 2487.
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