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bumper (see § 178.338–10(c)), the design 
and installation of each valve, damage 
to which could result in loss of liquid 
or vapor, must incorporate a shear sec-
tion or breakage groove adjacent to, 
and outboard of, the valve. The shear 
section or breakage groove must yield 
or break under strain without damage 
to the valve that would allow the loss 
of liquid or vapor. The protection spec-
ified in § 178.338–10 is not a substitute 
for a shear section or breakage groove. 

[Amdt. 178–77, 49 FR 24316, June 12, 1984] 

§ 178.338–13 Supporting and anchor-
ing. 

(a) On a cargo tank motor vehicle de-
signed and constructed so that the 
cargo tank constitutes in whole or in 
part the structural member used in 
place of a motor vehicle frame, the 
cargo tank or the jacket must be sup-
ported by external cradles or by load 
rings. For a cargo tank mounted on a 
motor vehicle frame, the tank or jack-
et must be supported by external cra-
dles, load rings, or longitudinal mem-
bers. If cradles are used, they must 
subtend at least 120 degrees of the 
cargo tank circumference. The design 
calculations for the supports and load- 
bearing tank or jacket, and the support 
attachments must include beam stress, 
shear stress, torsion stress, bending 
moment, and acceleration stress for 
the loaded vehicle as a unit, using a 
safety factor of four, based on the ten-
sile strength of the material, and static 
loading that uses the weight of the 
cargo tank and its attachments when 
filled to the design weight of the lading 
(see appendix G in Section VIII of the 
ASME Code) (IBR, see § 171.7 of this 
subchapter), multiplied by the fol-
lowing factors. The effects of fatigue 
must also be considered in the calcula-
tions. Minimum static loadings must 
be as follows: 

(1) For a vacuum-insulated cargo 
tank— 

(i) Vertically downward of 2; 
(ii) Vertically upward of 2; 
(iii) Longitudinally of 2; and 
(iv) Laterally of 2. 
(2) For any other insulated cargo 

tank— 
(i) Vertically downward of 3; 
(ii) Vertically upward of 2; 
(iii) Longitudinally of 2; and 

(iv) Laterally of 2. 
(b) When a loaded tank is supported 

within the vacuum jacket by struc-
tural members, the design calculations 
for the tank and its structural mem-
bers must be based on a safety factor of 
four and the tensile strength of the ma-
terial at ambient temperature. The en-
hanced tensile strength of the material 
at actual operating temperature may 
be substituted for the tensile strength 
at ambient temperature to the extent 
recognized in the ASME Code for static 
loadings. Static loadings must take 
into consideration the weight of the 
tank and the structural members when 
the tank is filled to the design weight 
of lading (see Appendix G of Section 
VIII, Division 1 of the ASME Code), 
multiplied by the following factors. 
Static loadings must take into consid-
eration the weight of the tank and the 
structural members when the tank is 
filled to the design weight of lading 
(see appendix G in Section VIII of the 
ASME Code), multiplied by the fol-
lowing factors. When load rings in the 
jacket are used for supporting the 
tank, they must be designed to carry 
the fully loaded tank at the specified 
static loadings, plus external pressure. 
Minimum static loadings must be as 
follows: 

(1) Vertically downward of 2; 
(2) Vertically upward of 11⁄2; 
(3) Longitudinally of 11⁄2; and, (4) Lat-

erally of 11⁄2. 

[68 FR 19282, Apr. 18, 2003, as amended at 68 
FR 75754, Dec. 31, 2003] 

§ 178.338–14 Gauging devices. 
(a) Liquid level gauging devices. (1) Un-

less a cargo tank is intended to be 
filled by weight, it must be equipped 
with one or more gauging devices, 
which accurately indicate the max-
imum permitted liquid level at the 
loading pressure, in order to provide a 
minimum of two percent outage below 
the inlet of the pressure control valve 
or pressure relief valve at the condition 
of incipient opening of that valve. A 
fixed-length dip tube, a fixed trycock 
line, or a differential pressure liquid 
level gauge must be used as the pri-
mary control for filling. Other gauging 
devices, except gauge glasses, may be 
used, but not as the primary control 
for filling. 
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