
material such as coarse sand. When hardened, such
aggregate may be abrasive and might pose a risk to
abrade conductor insulation or effectively reduce the
area inside the raceway. Fittings listed as
“Raintight” are also “Concrete-tight”.)

4.3.2.2 Expansion fittings

Expansion fittings shall be installed where significant
temperature differentials are anticipated. When
conduit is installed as outdoor raceway spans
between buildings, attached to bridges, on rooftops,
etc., where expansion and contraction would result
from the direct heat of the sun coupled with
significant temperature drops at night, the full
coefficient of expansion shall be applied in
determining the need for expansion fittings. Table 3
shows length changes for steel conduit and tubing at
selected temperature differentials.

(NOTE: Where the conduit is not exposed to the
direct heat of the sun, expansion fittings are not
generally necessary because the coefficients of
expansion for steel and common building materials
are so similar.)

4.3.3 Installing fittings

4.3.3.1 Threadless fittings

Threadless fittings shall not be assembled to threaded
RMC or IMC unless specifically recommended by
the fitting manufacturer.  Where threadless fittings
are to be assembled to RMC, IMC and EMT, conduit
ends shall:

a) have squarely cut ends, free of internal and external
burrs, and circular form as provided from the factory,

b) be free from dirt or foreign matter on the surface
of the conduit to be inserted into the fitting, and 

c) have the ends of the conduit or tubing assembled
flush against the fitting’s end stop. Careful
consideration shall be given to the torque applied to
the fitting’s securement means.

(NOTE: Listed fittings are tested under prescribed
torque which represent normal, not excessive force.
Performance is not enhanced, and can be reduced, by
overtorquing the fitting’s securement means.)
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Table 3: Expansion Characteristics of Steel Conduit and Tubing
Coefficient of Thermal Expansion = 6.50 x 10 -6in./in./ °F*

Temperature
Changes in
Degrees F

Length Change
Steel Conduit
in./100 feet

Temperature
Changes in
Degrees F

Length Change
Steel Conduit
in./100 feet

Temperature
Changes in
Degrees F

Length Change
Steel Conduit
in./100 feet

Temperature
Changes in
Degrees F

Length Change
Steel Conduit
in./100 feet

5 0.04 55 0.44 105 0.82 155 1.21
10 0.08 60 0.47 110 0.86 160 1.25
15 0.12 65 0.51 115 0.90 165 1.29
20 0.16 70 0.55 120 0.94 170 1.33
25 0.20 75 0.59 125 0.98 175 1.37
30 0.23 80 0.62 130 1.01 180 1.40
35 0.27 85 0.66 135 1.05 185 1.44
40 0.31 90 0.70 140 1.09 190 1.48
45 0.35 95 0.74 145 1.13 195 1.52
50 0.39 100 0.78 150 1.17 200 1.56

*A Fine Print Note in Section 300.7(B) of the NEC® refers the user to the Expansion Characteristics of PVC ,Table 352.44(A) for Rigid Nonmetallic Conduit
and suggests multiplying the lengths in that table by 0.20 in order to obtain a nominal number for steel conduit.  Since the coefficient of steel conduit is
between 2-3 times less than that of PVC conduit you would need more expansion fittings for PVC conduit, for a given temperature and length than for
steel conduit.  We have used the coefficient of expansion of steel, rather than the 0.20 multiplier, to calculate the exact length of change figures in Table 3.


