When is a riser nipple
too long or too weak to
transfer seismic loads?
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The seismic force on a sway brace (Fpw)
shall be determined as the seismic
coefficient (Cp) multiplied by the water
filled weight of pipe (Wp) shown as the
formula Fpw = Cp * Wp } (in the NFPA
sections 2013 §9.3.5.9.3, 2016 §9.3.5.9.3,
2019 §18.5.9.3 and 2022 §18.5.9.3)

In the case of a lateral sway brace on a
cross main, the sway brace is required to
restrain all seismic forces which are per-
pendicular to the cross main. In addition,
the sway brace must also resist the seis-
mic forces of the branchlines in a lon-
gitudinal direction. Using this example,
the seismic force from the branchline(s)
and the crossmain must be collectively
transferred to the sway brace. For this
to occur, all portions of the pipes, joints,
or fittings must be strong enough not
to break during the load transfer to the
sway brace.

The NFPA standard ensures that all
pipes are strong enough to transfer the
seismic forces within the zone of influ-
ence to the sway brace by requiring that

stresses on crossmains and riser nipples
be checked. When completing the riser
nipple evaluation, one must confirm
that a riser nipple will not shear or break
off due to the longitudinal seismic forc-
es of the line as the force is transferred
to the crossmain. This requirement
originally appeared in the 2013 edition in
§9.3.5.9.6.1, which required the evalu-
ation of riser nipples for the potential

to be over stressed. In the 2016, edition
this section was revised to only require
evaluation of riser nipples which ex-
ceeded certain length and force factors.
The specifics of the revisions meant
that only riser nipples greater than 4’ in
length and with Cp greater than 0.5 or
greater than 3’in length, and a Cp great-
erthan 0.67 or greater than 2’ in length,
and with a Cp greater than 1.0 need to
be evaluated. In the 2019 edition these
requirements were moved to §18.5.9.6.1.
In the 2022 edition these requirements
have been changed slightly and ap-
pearin §18.5.9.6.1. In all four editions

of the standard, the core principle has

remained the same: that a riser nip-
ple shall be strong enough to transfer
the longitudinal seismic forces of the
line to the crossmain and ultimately to
the sway brace. Since the riser nipple

is the vertical supply which connects
and transfers seismic load between the
crossmain and the branchline, it should
be measured between the crossmain
top of pipe and the branchline bottom
of pipe. Any groove-o-let on a main

or line should be considered a portion
ofthe riser nipple as it is a part of the
vertical pipe which may have a coupling
or two.

The standard provides a formula to
check if the riser nipple will be over-
stressed by the seismic forces of the line
to be transferred to the crossmain. The
formula compares the seismic forces
applied to ariser nipple and the struc-
tural properties of a riser nipple to the
yield strength of the riser nipple pipe
material. The seismic forces applied to
the riser nipple cannot exceed the yield
strength of the material.

From the 2022 edition 18.5.9.6.2 provides the formula:

(Hr = Wp * Cp) <y
S
Where: Cp = seismic coefficient
Hr= length of riser nipple piping S= sectional modulus of the riser
ininches nipple pipe
Wp = tributary weight in pounds Fy= allowable yield strength of

for the branchline or portion
of the branchline within the
zone of influence including
the riser nipple

30,000 psi for steel, 30,000
psi for copper (soldered), and
8,000 psi for CPVC.

By using this formula, one can answer the title question. If the riser
nipple stress is less than the yield, this confirms that the seismic
load of the branchline will not exceed the capacity of the riser nipple
to transfer the load to the crossmain and ultimately to the sway
brace. Complying with the NFPA standard is one way to be confident
that the sprinkler system will remain intact after a seismic event
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About ASC Engineered Solutions

ASC Engineered Solutions is defined by quality—in its products, services and support.
With more than 1,400 employees, the company’s portfolio of precision-engineered
piping support, valves and connections provides products to more than 4,000
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