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must be readily accessible for inspec-
tion and maintenance, except that in-
sulation and jacketing are permitted to 
cover the restraining devices. 

(b) A cargo tank designed and con-
structed so that it constitutes, in 
whole or in part, the structural mem-
ber used in lieu of a frame must be sup-
ported in such a manner that the re-
sulting stress levels in the cargo tank 
do not exceed those specified in 
§ 178.345–3(a). The design calculations of 
the support elements must include the 
stresses indicated in § 178.345–3(b) and 
as generated by the loads described in 
§ 178.345–3(c). 

[Amdt. 178–89, 54 FR 25023, June 12, 1989, as 
amended by Amdt. 178–105, 59 FR 55175, Nov. 
3, 1994; Amdt. 178–118, 61 FR 51341, Oct. 1, 
1996]

§ 178.345–7 Circumferential reinforce-
ments. 

(a) A cargo tank with a shell thick-
ness of less than 3⁄8 inch must be cir-
cumferentially reinforced with bulk-
heads, baffles, ring stiffeners, or any 
combination thereof, in addition to the 
cargo tank heads. 

(1) Circumferential reinforcement 
must be located so that the thickness 
and tensile strength of the shell mate-
rial in combination with the frame and 
reinforcement produces structural in-
tegrity at least equal to that pre-
scribed in § 178.345–3 and in such a man-
ner that the maximum unreinforced 
portion of the shell does not exceed 60 
inches. For cargo tanks designed to be 
loaded by vacuum, spacing of circum-
ferential reinforcement may exceed 60 
inches provided the maximum 
unreinforced portion of the shell con-
forms with the requirements of Section 
VIII, Division 1 of the ASME Code. 

(2) Where circumferential joints are 
made between conical shell sections, or 
between conical and cylindrical shell 
sections, and the angle between adja-
cent sections is less than 160 degrees, 
circumferential reinforcement must be 
located within one inch of the shell 
joint, unless otherwise reinforced with 
structural members capable of main-
taining shell stress levels authorized in 
§ 178.345–3. When the joint is formed by 
the large ends of adjacent conical shell 
sections, or by the large end of a con-
ical shell and a cylindrical shell sec-

tion, this angle is measured inside the 
shell; when the joint is formed by the 
small end of a conical shell section and 
a cylindrical shell section, it is meas-
ured outside the shell. 

(b) Except for doubler plates and 
knuckle pads, no reinforcement may 
cover any circumferential joint. 

(c) When a baffle or baffle attach-
ment ring is used as a circumferential 
reinforcement member, it must 
produce structural integrity at least 
equal to that prescribed in § 178.345–3 
and must be circumferentially welded 
to the cargo tank shell. The welded 
portion may not be less than 50 percent 
of the total circumference of the cargo 
tank and the length of any unwelded 
space on the joint may not exceed 40 
times the shell thickness unless rein-
forced external to the cargo tank. 

(d) When a ring stiffener is used as a 
circumferential reinforcement mem-
ber, whether internal or external, rein-
forcement must be continuous around 
the circumference of the cargo tank 
shell and must be in accordance with 
the following: 

(1) The section modulus about the 
neutral axis of the ring section parallel 
to the shell must be at least equal to 
that derived from the applicable for-
mula:

I/C = 0.00027WL, for MS, HSLA and SS; 
or 

I/C = 0.000467WL, for aluminum alloys;

Where:

I/C = Section modulus in inches 3

W = Tank width, or diameter, inches 
L = Spacing of ring stiffener, inches; i.e., the 

maximum longitudinal distance from the 
midpoint of the unsupported shell on one 
side of the ring stiffener to the midpoint of 
the unsupported shell on the opposite side 
of the ring stiffener.

(2) If a ring stiffener is welded to the 
cargo tank shell, a portion of the shell 
may be considered as part of the ring 
section for purposes of computing the 
ring section modulus. This portion of 
the shell may be used provided at least 
50 percent of the total circumference of 
the cargo tank is welded and the length 
of any unwelded space on the joint does 
not exceed 40 times the shell thickness. 
The maximum portion of the shell to 
be used in these calculations is as fol-
lows:
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Number of circum-
ferential ring stiffener-

to-shell welds 
J 1 Shell sec-

tion 

1 .................................. ..................................... 20t 
2 .................................. Less than 20t ............. 20t+J 
2 .................................. 20t or more ................. 40t 

1 where: 
t=Shell thickness, inches; 
J=Longitudinal distance between parallel circumferential 

ring stiffener-to-shell welds. 

(3) When used to meet the vacuum re-
quirements of this section, ring stiff-
eners must be as prescribed in the 
ASME Code. 

(4) If configuration of internal or ex-
ternal ring stiffener encloses an air 
space, this air space must be arranged 
for venting and be equipped with drain-
age facilities which must be kept oper-
ative at all times. 

(5) Hat shaped or open channel ring 
stiffeners which prevent visual inspec-
tion of the cargo tank shell are prohib-
ited on cargo tank motor vehicles con-
structed of carbon steel. 

[Amdt. 178–89, 55 FR 37060, Sept. 7, 1990, as 
amended by Amdt. 178–89, 56 FR 27876, June 
17, 1991; 56 FR 46354, Sept. 11, 1991; Amdt. 178–
104, 59 FR 49135, Sept. 26, 1994; Amdt. 178–118, 
61 FR 51341, Oct. 1, 1996]

§ 178.345–8 Accident damage protec-
tion. 

(a) General. Each cargo tank motor 
vehicle must be designed and con-
structed in accordance with the re-
quirements of this section and the ap-
plicable individual specification to 
minimize the potential for the loss of 
lading due to an accident. 

(1) Any dome, sump, or washout 
cover plate projecting from the cargo 
tank wall that retains lading in any 
tank orientation, must be as strong 
and tough as the cargo tank wall and 
have a thickness at least equal to that 
specified by the appropriate cargo tank 
specification. Any such projection lo-
cated in the lower 1⁄3 of the tank cir-
cumference (or cross section perimeter 
for non-circular cargo tanks) that ex-
tends more than half its diameter at 
the point of attachment to the tank or 
more than 4 inches from the cargo tank 
wall, or located in the upper 2⁄3 of the 
tank circumference (or cross section 
perimeter for non-circular cargo tanks) 
that extends more than 1⁄4 its diameter 
or more than 2 inches from the point of 
attachment to the tank must have ac-

cident damage protection devices that 
are: 

(i) As specified in this section; 
(ii) 125 percent as strong as the other-

wise required accident damage protec-
tion device; or 

(iii) Attached to the cargo tank in 
accordance with the requirements of 
paragraph (a)(3) of this section. 

(2) Outlets, valves, closures, piping, 
or any devices that if damaged in an 
accident could result in a loss of lading 
from the cargo tank must be protected 
by accident damage protection devices 
as specified in this section. 

(3) Accident damage protection de-
vices attached to the wall of a cargo 
tank must be able to withstand or de-
flect away from the cargo tank the 
loads specified in this section. They 
must be designed, constructed and in-
stalled so as to maximize the distribu-
tion of loads to the cargo tank wall and 
to minimize the possibility of ad-
versely affecting the lading retention 
integrity of the cargo tank. Accident 
induced stresses resulting from the ap-
propriate accident damage protection 
device requirements in combination 
with the stresses from the cargo tank 
operating at the MAWP may not result 
in a cargo tank wall stress greater 
than the ultimate strength of the ma-
terial of construction using a safety 
factor of 1.3. Deformation of the pro-
tection device is acceptable provided 
the devices being protected are not 
damaged when loads specified in this 
section are applied. 

(4) Any piping that extends beyond 
an accident damage protection device 
must be equipped with a stop-valve and 
a sacrificial device such as a shear sec-
tion. The sacrificial device must be lo-
cated in the piping system outboard of 
the stop-valve and within the accident 
damage protection device to prevent 
any accidental loss of lading. The de-
vice must break at no more than 70 
percent of the load that would be re-
quired to cause the failure of the pro-
tected lading retention device, part or 
cargo tank wall. The failure of the sac-
rificial device must leave the protected 
lading retention device and its attach-
ment to the cargo tank wall intact and 
capable of retaining product. 

(5) Minimum road clearance. The min-
imum allowable road clearance of any
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