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§ 238.215 Rollover strength. 
(a) Each passenger car shall be de-

signed to rest on its side and be uni-
formly supported at the top (‘‘roof 
rail’’), the bottom cords (‘‘side sill’’) of 
the side frame, and, if bi-level, the in-
termediate floor rail. The allowable 
stress in the structural members of the 
occupied volumes for this condition 
shall be one-half yield or one-half the 
critical buckling stress, whichever is 
less. Local yielding to the outer skin of 
the passenger car is allowed provided 
that the resulting deformations in no 
way intrude upon the occupied volume 
of the car. 

(b) Each passenger car shall also be 
designed to rest on its roof so that any 
damage in occupied areas is limited to 
roof sheathing and framing. Other than 
roof sheathing and framing, the allow-
able stress in the structural members 
of the occupied volumes for this condi-
tion shall be one-half yield or one-half 
the critical buckling stress, whichever 
is less. Deformation to the roof sheath-
ing and framing is allowed to the ex-
tent necessary to permit the vehicle to 
be supported directly on the top chords 
of the side frames and end frames. 

§ 238.217 Side structure. 
Each passenger car shall comply with 

the following: 
(a) Side posts and corner braces. 
(1) For modified girder, semi-mono-

coque, or truss construction, the sum 
of the section moduli in inches 3—about 
a longitudinal axis, taken at the weak-
est horizontal section between the side 
sill and side plate—of all posts and 
braces on each side of the car located 
between the body corner posts shall be 
not less than 0.30 multiplied by the dis-
tance in feet between the centers of 
end panels. 

(2) For modified girder or semi-mono-
coque construction only, the sum of 
the section moduli in inches 3—about a 
transverse axis, taken at the weakest 
horizontal section between the side sill 
and side plate—of all posts, braces and 
pier panels, to the extent available, on 
each side of the car located between 
body corner posts shall be not less than 
0.20 multiplied by the distance in feet 
between the centers of end panels. 

(3) The center of an end panel is the 
point midway between the center of 

the body corner post and the center of 
the adjacent side post. 

(4) The minimum section moduli or 
thicknesses specified in paragraph (a) 
of this section may be adjusted in pro-
portion to the ratio of the yield 
strength of the material used to that of 
mild open-hearth steel for a car whose 
structural members are made of a high-
er strength steel. 

(b) Sheathing. 
(1) Outside sheathing of mild, open- 

hearth steel when used flat, without re-
inforcement (other than side posts) in a 
side frame of modified girder or semi- 
monocoque construction shall not be 
less than 1/8 inch nominal thickness. 
Other metals may be used of a thick-
ness in inverse proportion to their 
yield strengths. 

(2) Outside metal sheathing of less 
than 1⁄8 inch thickness may be used 
only if it is reinforced so as to produce 
at least an equivalent sectional area at 
a right angle to reinforcements as that 
of the flat sheathing specified in para-
graph (b)(1) of this section. 

(3) When the sheathing used for truss 
construction serves no load-carrying 
function, the minimum thickness of 
that sheathing shall be not less than 40 
percent of that specified in paragraph 
(b)(1) of this section. 

§ 238.219 Truck-to-car-body attach-
ment. 

Passenger equipment shall have a 
truck-to-car-body attachment with an 
ultimate strength sufficient to resist 
without failure the following individ-
ually applied loads: 2g vertically on the 
mass of the truck; and 250,000 pounds in 
any horizontal direction on the truck, 
along with the resulting vertical reac-
tion to this load. For purposes of this 
section, the mass of the truck includes 
axles, wheels, bearings, the truck- 
mounted brake system, suspension sys-
tem components, and any other compo-
nent attached to the truck by design. 

[67 FR 19991, Apr. 23, 2002] 

§ 238.221 Glazing. 

(a) Passenger equipment shall com-
ply with the applicable Safety Glazing 
Standards contained in part 223 of this 
chapter, if required by that part. 
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