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§192.105

(a) The design pressure for steel pipe
is determined in accordance with the
following formula:

P=(2 St/D)XFxEXT

Design formula for steel pipe.

P=Design pressure in pounds per square inch
(kPa) gauge.

S=Yield strength in pounds per square inch
(kPa) determined in accordance with
§192.107.

D=Nominal outside diameter of the pipe in
inches (millimeters).

t=Nominal wall thickness of the pipe in
inches (millimeters). If this is unknown, it
is determined in accordance with §192.109.
Additional wall thickness required for con-
current external loads in accordance with
§192.103 may not be included in computing
design pressure.

F=Design factor determined in accordance
with §192.111.

E=Longitudinal joint factor determined in
accordance with §192.113.

T=Temperature derating factor determined
in accordance with §192.115.

(b) If steel pipe that has been sub-
jected to cold expansion to meet the
SMYS is subsequently heated, other
than by welding or stress relieving as a
part of welding, the design pressure is
limited to 75 percent of the pressure de-
termined under paragraph (a) of this
section if the temperature of the pipe
exceeds 900 °F (482 °C) at any time or is
held above 600 °F (316 °C) for more than
1 hour.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-47, 49 FR 7569, Mar. 1, 1984; Amdt.
192-85, 63 FR 37502, July 13, 1998]

§192.107
pipe.

(a) For pipe that is manufactured in
accordance with a specification listed
in section | of appendix B of this part,
the yield strength to be used in the de-
sign formula in §192.105 is the SMYS
stated in the listed specification, if
that value is known.

(b) For pipe that is manufactured in
accordance with a specification not
listed in section | of appendix B to this
part or whose specification or tensile
properties are unknown, the vyield
strength to be used in the design for-
mula in §192.105 is one of the following:

(1) If the pipe is tensile tested in ac-
cordance with section 11-D of appendix

Yield strength (S) for steel
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§192.111

B to this part, the lower of the fol-
lowing:

(i) 80 percent of the average yield
strength determined by the tensile
tests.

(ii) The lowest yield strength deter-
mined by the tensile tests.

(2) If the pipe is not tensile tested as
provided in paragraph (b)(1) of this sec-
tion, 24,000 p.s.i. (165 MPa).

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-78, 61 FR 28783, June 6, 1996; Amdt.
192-83, 63 FR 7723, Feb. 17, 1998; Amdt. 192-85,
63 FR 37502, July 13, 1998]

§192.109 Nominal wall thickness (t) for
steel pipe.

(a) If the nominal wall thickness for
steel pipe is not known, it is deter-
mined by measuring the thickness of
each piece of pipe at quarter points on
one end.

(b) However, if the pipe is of uniform
grade, size, and thickness and there are
more than 10 lengths, only 10 percent
of the individual lengths, but not less
than 10 lengths, need be measured. The
thickness of the lengths that are not
measured must be verified by applying
a gauge set to the minimum thickness
found by the measurement. The nomi-
nal wall thickness to be used in the de-
sign formula in §192.105 is the next wall
thickness found in commercial speci-
fications that is below the average of
all the measurements taken. However,
the nominal wall thickness used may
not be more than 1.14 times the small-
est measurement taken on pipe less
than 20 inches (508 millimeters) in out-
side diameter, nor more than 1.11 times
the smallest measurement taken on
pipe 20 inches (508 millimeters) or more
in outside diameter.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37502, July 13, 1998]

§192.111 Design factor (F) for steel
pipe.

(a) Except as otherwise provided in
paragraphs (b), (c), and (d) of this sec-
tion, the design factor to be used in the
design formula in §192.105 is deter-
mined in accordance with the following
table:

Design

Class location factor (F)

0.72




§192.113
Class location Design
factor (F)
2 . 0.60
3 . 0.50
4 . 0.40

(b) A design factor of 0.60 or less
must be used in the design formula in
§192.105 for steel pipe in Class 1 loca-
tions that:

(1) Crosses the right-of-way of an un-
improved public road, without a casing;

(2) Crosses without a casing, or
makes a parallel encroachment on, the
right-of-way of either a hard surfaced
road, a highway, a public street, or a
railroad;

(3) Is supported by a vehicular, pedes-
trian, railroad, or pipeline bridge; or

(4) Is used in a fabricated assembly,
(including separators, mainline valve
assemblies, cross-connections, and
river crossing headers) or is used with-
in five pipe diameters in any direction
from the last fitting of a fabricated as-
sembly, other than a transition piece
or an elbow used in place of a pipe bend
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which is not associated with a fab-
ricated assembly.

(c) For Class 2 locations, a design fac-
tor of 0.50, or less, must be used in the
design formula in §192.105 for uncased
steel pipe that crosses the right-of-way
of a hard surfaced road, a highway, a
public street, or a railroad.

(d) For Class 1 and Class 2 locations,
a design factor of 0.50, or less, must be
used in the design formula in §192.105
for—

(1) Steel pipe in a compressor station,
regulating station, or measuring sta-
tion; and

(2) Steel pipe, including a pipe riser,
on a platform located offshore or in in-
land navigable waters.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34605, Aug. 16, 1976]

§192.113 Longitudinal joint factor (E)
for steel pipe.

The longitudinal joint factor to be
used in the design formula in §192.105 is
determined in accordance with the fol-
lowing table:

Specification Pipe class Lon?:cutglrn(aé)]omt

ASTM A B3 .. Seamless FE PO TP PP TP PTRTPPPTN 1.00
Electric resistance welded .. 1.00

Furnace butt welded .60

ASTM A 106 Seamless 1.00
ASTM A 333/A 333M Seamless 1.00
Electric resistance welded ............ 1.00

ASTM A 381 ... Double submerged arc welded ... 1.00
ASTM A 671 Electric-fusion-welded 1.00
ASTM A 672 Electric-fusion-welded 1.00
ASTM A 691 Electric-fusion-welded 1.00
API5 L Seamless 1.00
Electric resistance welded ............ 1.00

Electric flash welded . 1.00

Submerged arc welded 1.00

Furnace butt welded .60

Pipe over 4 inches (102 millimeters) ..... .80

Pipe 4 inches (102 millimeters) or less . .60

If the type of longitudinal joint cannot
be determined, the joint factor to be
used must not exceed that designated
for ““Other.”

[Amdt. 192-37, 46 FR 10159, Feb. 2, 1981, as
amended by Amdt. 192-51, 51 FR 15335, Apr.
23, 1986; Amdt. 192-62, 54 FR 5627, Feb. 6, 1989;
58 FR 14521, Mar. 18, 1993; Amdt. 192-85, 63 FR
37502, July 13, 1998]

§192.115 Temperature derating factor
(T) for steel pipe.

The temperature derating factor to
be wused in the design formula in
§192.105 is determined as follows:

Tempera-
Gas temperature in degrees Fahrenheit (Cel- ture derat-
sius) ing factor

m
250°F (121°C) or less 1.000
300°F (149°C) ... 0.967
350°F (177°C) 0.933
400°F (204°C) ... 0.900
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