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This 1979 edition of NFPA 385, Standard for Tank Vehicles for 
Flammable and Combustible Liquids, was prepared by the 
Technical Committee on Transportation of Flammable Liquids and 
was adopted by the National Fire Protection Association, Inc., on 
November 13, 1979, at its Fall Meeting in Phoenix, Arizona. It was 
released by the Standards Council for publication on December 3, 
1979. 

This standard is recommended for use as the basis for legal regula- 
tions. It supersedes the edition of 1974 and prior editions and is 
under the jurisdiction of the NFPA Technical Committee on 
Transportation of Flammable Liquids and approved by the Flam- 
mable Liquids Correlating Committee. 

Amendments, other than editorial, are indicated by lines in the 
margin of the pages in which they appear. 

Origin  and Development  of NFPA 385 

This standard was initiated in 1926, first officially adopted in 
1929, and revised and issued in the following earlier editions: 1933, 
1948, 1953, 1954, 1955, 1957, 1958, 1959, 1960, 1963, 1964, 1966, 
1971 and 1974. Editions prior to 1948 had different titles. 
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Standard for 

Tank Vehicles for 

Flammable and Combustible Liquids 

NFPA 385-1979 

Chapter  1 General  Provisions 

1-1 Scope. 

1-1.1 This standard applies to tank vehicles to be used for the 
transportation of asphalt or normally stable f lammable and com- 
bustible liquids with a flash point below 200°F (93.4°C). It is in- 
tended to provide minimum requirements for the design and con- 
struction of cargo tanks and their appurtenances and to set forth cer- 
tain matters pertaining to tank vehicles. 

NOTE: Normally stable materials are those having the relative capacity to resist 
changes in their chemical composition which would produce violent reactions or 
detonations despite exposure to air, water, heat, including the normal range of 
conditions encountered in handling, storage, or transportation. Unstable (reac- 
tive) flammable and combustible liquid shall mean a liquid which in the pure 
state or as commercially produced or transported will vigorously polymerize, 
decompose, condense, or will become self-reactive under conditions of shock, 
pressure, or temperature. 

1-1.2 Additional safeguards may be necessary for tank vehicles 
used for the transportation of f lammable and combustible liquids 
having characteristics introducing additional factors such as high 
rates of expansion, instability, corrosiveness, and toxicity. 

1-1.3 Attention is directed to the fact that some cutback asphalts 
have flash points in the range of Class I liquids. Also, liquids having a 
flash point higher than 200°F (93.4°C), such as asphalt, may assume 
the characteristics of lower flash point liquids when heated. Under 
such conditions it shall be appropriate to apply the provisions of this 
standard unless otherwise specifically exempted. 

1-1.4 The requirements for aircraft fuel servicing tank vehicles are 
contained in Aircraft Fuel Servicing, NFPA 407. 

1-1.5 A tank vehicle transporting a f lammable or combustible li- 
quid in interstate service shall be considered to be in conformity with 
this standard while it is in interstate service if it meets the re- 
quirements of the U. S. Department of Transportation Hazardous 
Materials Regulations. 
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1-2 Definitions. 

Baff le .  A nonl iqu id t igh t  transverse par t i t ion  in a cargo tank.  

B u l k h e a d .  A l iquidt ight  transverse closure between compar t -  
ments  of a cargo tank.  

Cargo T a n k .  Any tank having a l iquid eapaci ty  in excess of 110 
gal  (418 L) used for carrying f l ammab le  and combust ib le  l iquids or 
asphal t  and  moun ted  permanen t ly  or otherwise upon  a tank vehicle. 
The  term "cargo tank" does not apply  to any conta iner  used solely for 
the purpose of  supplying fuel for the propuls ion of the tank vehicle 
upon which it is mounted .  

Compartment. A l iquidt ight  division in a cargo tank.  

F lash  Po in t .  T h e  m i n i m u m  t empera tu re  of a l iquid at which 
sufficient vapor  is g i v e n o f f  to form an igni t ible  mix ture  with the air  
near  the surface of the l iquid or  within the vessel used as de te rmined  
by app rop r i a t e  test p rocedure  and appa ra tus  as specified. 

T h e  flash point  of l iquids having a viscosity less than  45 SUS at 
100°F (37.8°C) and a flash point  below 200°F (93.4°C) shall be 
de te rmined  in accordance  with the Standard Method of Test for 
Flash Point by the Tag Closed Tester, ASTM D-56-73.* 

The  flash point  of l iquids having a viscosity of 45 SUS or more  at  
100°F (37.8°C) or  a flash point  of 200°F (93.4°C) or higher  shall be 
de te rmined  in accordance  with the Standard Method of Test for 
Flash Point by the Pensky-Martens Closed Tester, ASTM D-93-73.* 

Head. A l iquidt ight  transverse closure at the end of a cargo 
tank.  

L i q u i d .  For tbe purpose  of this s t andard ,  l iquid shall mean  any 
mate r ia l  which has a fluidity grea ter  than  that  of 300 pene t ra t ion  
asphal t  when tested in accordance  with the Test for Penetration for 
Bituminous Materials, ASTM D-5-71.* W h e n  not  otherwise iden- 
tified, the term liquid shall include both f l ammable  and combust ib le  
liquids. 

Combustible L i q u i d .  A l iquid having a flash point  at or above 
100°F (37.8°C). 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, PA 19103. 
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Combust ible  liquids shall be subdivided as follows: 

Class I I  L iqu ids  shall include those having flash points at or 
above 100°F (37.8°C) and below 140°F (60°C). 

Class I I I A  L iqu ids  shall include those having flash points at or 
above 140°F (60°C) and below 200°F (93.4°C). 

Class I I I B  L iqu ids  shall include those having flash points at or 
above 200°F (93.4°C). 

This s tandard does not cover Class IIIB liquids (see 1-1.1). Where 
the term combustible liquids is used in this s tandard,  it shall mean 
only Class II and Class IIIA liquids. 

NOTE: The upper limit of 200°F (93.4°C) is given because the application of 
this standard does not extend to liquids having flash points above 200°F (93.4°C) 
and this limitation should not be construed as indicating that liquids with higher 
flash points are noncombustible. 

Flammable Liqu id .  A liquid having a flash point below 100°F 
(37.8°C) and having a vapor pressure not exceeding 40 psi (275.8 
kPa) (absolute) at 100°F (37.8°C) and shall be known as a Class I liq- 
uid. 

Class I L iqu ids  shall be subdivided as follows: 

Class IA shall include those having flash points below 73°F 
(22.8°C) and having a boiling point below 100°F (37.8°C). 

Class I B ' s h a l l  include those having flash points below 73°F 
(22.8°C) and having a boiling point  at or above 100°F (37.8°C). 

Class IC shall include those having flash points at or above 73°F 
(22.8°C) and below 100°F (37.8°C). 

The  volatility of liquids is increased when artificially heated to 
temperatures equal to or higher than their flash points. When so 
heated Class II and I l l  liquids shall be subject to the applicable re- 
quirements  for Class I or II liquids. This s tandard may also be ap- 
plied to high flash point liquids when so heated even though these 
same liquids when not heated are outside of its scope. 

NOTE: This classification does not apply to: 
(a) Liquids without flash points that may be flammable under some condi- 

tions, such as certain halogenated hydrocarbons and mixtures containing 
petroleum fractions and halogenated hydrocarbons, 

(b) Mists, sprays or foams. 
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T a n k  F u l l - T r a i l e r .  Any vehicle with or without  auxi l iary 
motive power, equ ipped  with a cargo tank moun ted  thereon or buil t  
as an integral  par t  thereof, and  used for the t ranspor ta t ion  of flam- 
mab le  and combust ib le  l iquids or asphal t  and  so constructed that  
pract ical ly  all of its weight and  load rests on its own wheels. 

T a n k  S e m i - T r a i l e r .  Any vehicle with or without  auxil iary 
motive power, equ ipped  with a cargo tank moun ted  thereon or buil t  
as an integral  par t  thereof, and used for the t ranspor ta t ion  of flam- 
mab le  and combust ib le  l iquids or asphalt ,  and  so constructed that,  
when drawn by a t rac tor  by means of a fifth wheel connection,  some 
par t  of its load and weight rests upon  the towing vehicle. 

T a n k  T r u c k .  Any single self-propel led motor  vehicle equ ipped  
with a cargo tank moun ted  thereon,  and  used for the t ranspor ta t ion  
of f l ammable  and combust ib le  l iquids or asphalt .  

T a n k  Vehic le .  Any tank truck, tank full- trai ler ,  or t rac tor  and  
tank semi- t ra i ler  combina t ion .  

V a p o r  Pressure .  The  pressure measured  in psi (kPa) absolute 
exer ted by a l iquid,  as de te rmined  by the Standard Method of Test 
for Vapor Pressure of Petroleum Products (Reid Method), ASTM 
D-323-72,* 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, PA 19103. 
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Chapter 2 Tank Vehicle Design 

2-1 Genera l .  

2-1.1 Design of the tank vehicle shall give engineering considera- 
tion to the structural  relationship between the cargo tank, the pro- 
pulsion equ ipment  and the support ing members,  if any, with due 
regard to the weight and temperature  of the cargo, road perfor- 
mance,  braking, and required ruggedness. The  metal thicknesses 
specified in this chapter  are m i n i m u m  thicknesses dictated by the 
structure of the tank itself, and it may be necessary that these 
thicknesses be increased where the tank shell is to be subjected to ad- 
dit ional stress. The  general design of the cargo tank and vehicle 
chassis shall be arranged to give the best combinat ion  of structural 
characteristics and vehicle performance.  The  design of the suspen- 
sion system shall incorporate features to help assure lateral or t ipping 
stability when turn ing  corners. 

2-1.2 Any cargo tank designed for t ransport ing materials at liquid 
temperatures above ambient  temperatures shall have a metal warn- 
ing plate not subject to corrosion located in a conspicuous place on 
the right side near the front. Such plate shall be permanent ly  affixed 
to the tank or tank frame. Upon it shall be marked in characters at 
least ~ in. (1.2 cm) high by stamping,  embossing, or other means of 
forming letters into or on the metal  of the plate itself at least the 
following information:  

"Maximum allowable cargo temperature  is__°F (._°C)." 

This max imum allowable cargo temperature  shall be specified by 
the manufac tu re r  of the cargo tank. 

2-1.3 Cargo tanks used for t ransport ing f lammable  and combusti- 
ble liquids at temperatures equal to or above their boil ing points 
shall be constructed in accordance with Section 2-2. 

NOTE: Possible temperature rise during transfer as well as the loading 
temperature and altitude must be considered when determining if the flammable 
and combustible liquid will be transported at or above its boiling point. Where an 
accurate boiling point is unavailable for the material in question, or for mixtures 
which do not have a constant boiling point, the 10 percent point of a distillation 
performed in accordance with the Standard Method of Test for Distillation of 
Petroleum Products, ASTM D-86-67.* may be used as the boiling point of the liq- 
uid. 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, PA 19103. 



385-10 TANK VEHICLES 

2-1.4 Cargo tanks used for t ranspor t ing  f l ammable  and combusti-  
ble l iquids at  a t empera tu re  below their  boi l ing points shall be con- 
s t ructed in accordance  with the provisions of Section 2-2 or 2-3. 

2-1.5 The  mate r ia l  used in the construct ion of the cargo tanks shall 
be compat ib le  with the chemical  characteris t ics  of the f l ammab le  
and  combust ib le  l iquid to be t ranspor ted .  

NOTE: In case of doubt, the supplier or producer of the flammable and com- 
bustible liquid or other competent authority should be consulted as to the 
suitability of the material of construction to be used. 

2-1.6 A single cargo tank  may  be divided into compar tmen t s  of  dif- 
ferent specif icat ion construct ion.  Each such c o m p a r t m e n t  shall con- 

I form to specification requirements  concerned and  be so ident i f ied 
with a pe rmanen t  meta l  plate .  

2-2 Cargo  T a n k s ,  P i p i n g  and Connections Designed for 
Transport ing Flammable and Combustible Liquids a t  
Temperatures at or Above T h e i r  Bo i l i ng  Points .  Cargo tanks, pip- 
ing and connect ions designed for t ranspor t ing  f l ammable  and com- 
bust ible l iquids above their  boi l ing points shall be bui l t  in ac- 
cordance  with Specifications MC-307 or  MC-331 of  Par t  178 of  Ti t le  
49, Code of Federal Regulations, or in accordance  with Chap te r  6 of 
the Standard for the Storage and Handling of Liquefied Petroleum 
Gases, N F P A  58. Cont inued  use of cargo tanks constructed on or 
before December  1, 1967, to Specificat ions MC-304 and  MC-330 
shall  be permi t ted .  

2-3 Cargo  Tanks ,  P i p i n g  and Connections Designed for Transfer 
of Flammable and Combustible Liqu id s  at  T e m p e r a t u r e s  Below 
Their Boiling Points. 

2-3.1 G e n e r a l .  Cargo tanks const ructed af ter  the effective da te  of 
this s t andard  shall be constructed in accordance  with Section 2-3 as 
conta ined  herein.  Cont inued  use of existing cargo tanks constructed 
in accordance  with the 1966 edi t ion of  N F P A  385 and  ear l ier  edit ions 
shall be permi t ted ,  but  new construct ion is not permi t ted .  

2-3.2 M a t e r i a l .  All sheet and  plate  mate r ia l  for shell, heads, 
bulkheads  and  baffles for cargo tanks which are not  requi red  to be 
const ructed  in accordance  with the American Society of Mechanical 
Engineers' Boiler and Pressure Vessel Code* shall meet  the following 
mmzmum app l icab le  requirements .  

NOTE: Minimum requirements for materials listed below are duplicated from 
49 CFR, Section 178.341, in effect as of January 1, 1974. 

*Available from American Society of Mechanical Engineers, 345 East 47th St., New 
York, NY 10017. 
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(a) A luminum Alloys (AL). Only aluminum alloy material 
suitable for fusion welding and in compliance with one of the follow- 
ing ASTM specifications shall be used: 

ASTM B-209 Alloy 5052 ASTM B-209 Alloy 5254 
ASTM B-209 Alloy 5086 ASTM B-209 Alloy 5454 
ASTM B-209 Alloy 5154 ASTM B-209 Alldy 5652 

All heads, bulkheads, baffles, and ring stiffeners may use 0 temper 
(annealed) or stronger tempers. All shells shall be made of materials 
with properties equivalent to H32 or H34 tempers, except that lower 
ultimate strength tempers may be used if the minimum shell 
thicknesses in Table 2-2 are increased in inverse proportion to the 
lesser ultimate strength. 

(b) Steel. 

Mild steel 
(MS) 

Yield . . . . . . . . . . . . . . . . . . . . . . . . .  25,000 psi 
Ultimate strength . . . . . . . . . . . . . . .  45,000 psi 
Elongation, 2-in. samples . . . . . . . .  20% 

High strength Austenitic 
low alloy stainless 

steel (HSLA) steel (SS) 
45,000 psi 25,000 psi 
60,000 psi 70,000 psi 

25% 30% 

2-3.3 Thickness of Sheets, Heads,  Bulkheads,  and Baffles. 

2-3.3.1 Material  Thickness.  The minimum thicknesses of tank 
material authorized shall be predicated on not exceeding the max- 
imum allowable stress level but in no case less than those indicated in 
Tables 2-1 and 2-2. 

2-3.3.2 Product  Density. The material thicknesses contained in 
Tables 2-1 and 2-2 are minimums based on a maximum 7.2 lb per 
gal (3.24 kg) product weight. If  the tank is designed to haul products 
weighing more than 7.2 lb per gal (3.24 kg), the gallon per inch 
value used to determine the minimum thickness of heads, bulkheads, 
baffles or shell sheets shall be the actual section capacity required in 
gallons per inch multiplied by the actual product density in pounds 
per gallon divided by 7.2. 

2-3.3.3 When aluminum is used for cargo tanks intended to 
transport cargoes at liquid temperatures above 250°F (121.1 °C) the 
minimum thicknesses shall be increased by 1 percent for each 10°F 
(5.56 °C) or portion thereof above 258 °F (121.1 °C). When the liquid 
temperatures are above 500°F (260°C) there shall be an additional 
1 percent for each 10°F (5.56°C) or portion thereof above 500°F 
(260°C). Aluminum shall not be used for cargo tanks transporting 
cargoes at temperatures above 550°F (288°C). 
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Tab le  2-1 M i n i m u m  Thickness of Heads, Bulkheads  and Baffles. Mild Steel (MS), High  Strength Low Alloy Steel (HSLA), 
Austenit ic  Stainless Steel (SS), in  U.S. Standard Gage; A l u m i n u m  Alloy (AL) - -  Expressed in  Decimals of an Inch.  

Volume capacity in gal per in. 

l0 or less Over 10 to 14 14 to 18 18 and over 

HSLA, HSLA, HSLA, HSLA, 

MS SS AL MS SS AL MS SS AL MS SS AL 

Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 15 0.096 13 14 0.109 12 13 0.130 11 12 0.151 



Table  2-2 Minimum Thickness  of Shell Sheets. Mild Steel (MS), High Strength Low Alloy Steel (HSLA),  
Austenitic Stainless Steel (SS), in U.S. Standard Gage; Aluminum Alloy (AL) - -  Expressed in Decimals of an Inch.  

Distance between 
bu]kheads, baffles, 

or r ing stiffeners 

Volume capaci ty  in gal per  in. 

10 or less Over  10 to 14 14 to 18 18 and  over 

HSLA,  HSLA,  HSLA,  HSLA,  

MS SS AL MS SS AL MS SS AL MS SS 

36 in. or less . . . . . .  14 16 0.087 14 16 0.087 14 15 0.096 13 14 
Less than  Over  36 in. 

70 in. to 54 in . . . . . . . .  14 16 .087 14 15 .096 13 14 .109 12 13 
54 in. th rough  

60 in . . . . . . . . . .  14 15 .096 13 14 .109 12 13 .130 11 12 

70 in. 
or more ,  
less than  

90 in. 

90 in. 
or  more ,  
less than  
125 in. 

36 in. or  less . . . . . .  14 
Over  36 in. to 

54 in . . . . . . . . . .  14 
54 in. th rough  

60 in . . . . . . . . . .  13 

36 in. or less . . . . . .  14 
Over  36 in. to 

54 in . . . . . . . .  13 
54 in. th rough  

60 in . . . . . . . . . .  12 

16 .087 14 15 .096 13 14 .109 12 13 

15 .096 13 14 .109 12 13 .130 11 12 

14 .109 12 13 .130 11 12 .151 10 11 

15 .096 13 14 .109 12 13 .130 11 12 

14 .109 12 13 .130 11 12 .151 10 11 

13 .130 11 12 .151 10 11 .173 9 10 

125 in. 
or more  

36 in. or less . . . . .  13 14 .109 12 13 .130 11 12 .151 10 11 
Over  36 in. to 

54 in . . . . . . . . . .  12 13 .130 11 12 .151 10 I1 ,173 9 I0 
54 in. th rough  

6 0 i n  . . . . . . . . . .  I1 12 .151 10 11 .173 9 10 .194 8 9 

AL 'q 

z 
0.109 

.130 

.151 r- 

.130 

.151 ~ 
Z 

.173 

.151 

.173 

.194 

.173 

.194 

.216 '-" 
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2-3.4 Structural  Integri ty .  

2-3.4.1 Max imum Stress Values. The maximum calculated 
stress value shall not exceed 20 percent of the minimum ultimate 
strength of the material as authorized except when ASME pressure 
vessel design requirements apply (see Section VIII ,  American Society 
of Mechanical Engineers' Boiler and Pressure Vessel Code,* 1971 
edition. 

2-3.4.2 Loadings. Cargo tanks shall be provided with additional 
structural elements as necessary to prevent resulting stresses in excess 
of those permitted in 2-3.4.1. Consideration shall be given to forces 
imposed by each of the following loads individually, and where ap- 
plicable a vector summation of any combination thereof: 

(a) Dynamic loading under all product load configurations. 

(b) Internal pressure. 

(c) Superimposed loads such as operating equipment, insulation, 
linings, hose tubes, cabinets and piping. 

(d) Reactions of supporting lugs and saddles or other supports. 

(e) Effect of temperature gradients resulting from product and 
ambient temperature extremes. Thermal  coefficients of dissimilar 
materials where used are to be accommodated. 

2-3.5 Joints. 

2-3.5.1 Method of Joining.  All joints between tank shells, heads, 
baffles (or baffle attaching rings), and bulkheads shall be welded in 
accordance with the requirements contained in this section. 

2-3.5.2 Strength of Joints [Aluminum Alloy (AL)]. All welded 
aluminum alloy joints shall be made in accordance with recognized 
good practice, and the efficiency of a joint shall he not less than 85 
percent of the properties of the adjacent material. Aluminum alloys 
shall be joined by an inert gas arc welding process using aluminum- 
magnesium type of filler metals which are consistent with the 
material supplier's recommendations. 

2-3.5.3 Strength of Joints [Mild Steel (MS), High Strength Low 
Alloy (HSLA), Austenitic Stainless Steel (SS)]. Joints shall be 
welded in accordance with recognized good practice, and the effi- 

*Available from American Society of Mechanical Engineers, 345 East 47th St., New 
York, NY 10017. 
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ciency of any joint shall be not less than 85 percent of  the mechanical  
properties of the adjacent metal in the tank. 

2-3.5.4 Combinations of mild steel (MS), high strength low alloy 
(HSLA) and /o r  austenitic stainless steel (SS) may be used in the con- 
struction of a single tank, provided that each material,  where used, 
shall comply with the min imum requirements specified for the 
material used in the construction of that section of the tank. 
Whenever stainless steel sheets are used in combinat ion with sheets of  
other types of steel, joints made by welding shall be formed by the use 
of  stainless steel electrodes or filler rods and the stainless steel elec- 
trodes or filler rods used in the welding shall be suitable for use with 
the grade of  stainless steel concerned according to the recommenda-  
tions of  the manufac ture r  of the stainless steel electrodes or filler 
rods. 

2-3.5.5 Compl iance  Test.  Compliance with the requirements 
contained in 2-3.5.2 or 2-3.5.3 for the welded joints indicated in 
2-3.5.1 shall be determined by preparing, from materials represen- 
tative of those to be used in tanks subject to this specification and by 
the same technique of fabrication, two test specimens conforming to 
the figure as shown below and testing them to failure in tension. One 
pair of test specimens may represent all the tanks to be made of the 
same combinat ion of materials by the same technique of fabrication, 
and in the same shop, within six months after the tests on such 
samples have been completed. The  butt  welded specimens tested 
shall be considered qualifying other types or combinations of types of 
weld using the same filler material and welding process as long as 
parent  metals are of the same types of material.  

FLAME-CUTEDGE-~ t , ,,,I IN. TO31N. 
1 ' i"-- '- '9 IN" MI N I M U M - - . ~  RADIUS 

............ i 

| OF PARALLEL SECTION -~ JOINT AT MIDLENGTH 
TENSILE SPECIMEN 
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2-3.6 Supports and Anchoring. 

2-3.6.1 Cargo tanks with frames not made integral with the tank as 
by welding shall be provided with restraining devices to eliminate any 
relative motion between the tank and frame which may result from 
the stopping, starting, or turning of the vehicle. Such restraining 
devices shall be readily accessible for inspection and maintenance, 
except that insulation and jacketing are permitted to cover the 
restraining devices. 

2-3.6.2 Any cargo tank designed and constructed so that it con- 
stitutes in whole or in part the structural member used in lieu of a 
frame shall be supported in such a manner that the resulting stress 
levels in the cargo tank do not exceed those specified in 2-3.4.1. The 
design calculations of the support elements shall include loadings im- 
posed by stopping, starting, and turning in addition to ~hose imposed 
as indicated in 2-3.4.2 using 20 percent of the minimum ultimate 
strength of the support material. 

2-3.7 Circumferential Reinforcement. 

2-3.7.1 Tanks with shell thicknesses less than 3/8 of an in. (0.93 
cm) shall, in addition to the reinforcement provided by the tank 
heads, be circumferentially reinforced with either bulkheads, baf- 
fles, or ring stiffeners. It is permissible to use any combination of the 
aforementioned reinforcements in a single cargo tank. 

2-3.7.2 Location. Such reinforcement shall be located in such a 
manner that the maximum unreinforced portion of the shell be as 
specified in Table 2-2 and in no case more than 60 in. (150 cm). Ad- 
ditionally, such circumferential reinforcement shall be located 
within 1 in. (2.5 cm) of points where discontinuity in longitudinal 
shell sheet alignment exceeds 10 degrees unless otherwise reinforced 
with structural members capable of maintaining shell sheet stress 
levels permitted in 2-3.6. 

2-3.7.3 Baffles. Baffles or baffle attaching rings if used as rein- 
forcement members shall be circumferentially welded to the tank 
shell. The welding must not be less than 50 percent of the total cir- 
cumference of the vessel, and the maximum unwelded space on this 
joint shall not exceed 40 times the shell thickness. 

2-3.7.4 Double Bulkheads. Whenever double bulkheads are 
provided, they shall be separated by an air space. This air space shall 
be vented and be equipped with drainage facilities which shall be 
kept operative at all times (see 6-1.7). 
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2-3.7.5 Ring Stiffeners. Ring stiffeners when used to comply 
with this section shall be continuous around the circumference of the 
tank shell and shall have a section modulus about the neutral axis of 
the ring section parallel to the shell at least equal to that determined 
by the following formula: 

where 

I 

C 

W = 

L = 

I 

C 

I 

C 

(Min) = 0.00027 WL (MS, HSLA & SS ) Steel 

(Min) = 0.000467 WL (AL) Aluminum Alloy 

section modulus (in.)S; 

tank width or diameter (in.); 

ring spacing (in.); i.e., the maximum distance from the mid- 
point of the unsupported shell on one side of the ring stiff 
fener to the midpoint of the unsupported shell on the op- 
posite side of the ring stiffener. 

2-3.7.5.1 If a ring stiffener is welded to the tank shell (with each 
circumferential weld not less than 50 percent of the total cir- 
cumference of the vessel and the maximum unwelded space on this 
joint not exceeding 40 times the shell thickness), a portion of the shell 
may be considered as part of the ring section for purposes of com- 
puting the ring section modulus. The maximum portion of the shell 
to be used in these calculations is as follows: 

Dis tance  between 
Circumferential  p a r a l l e l  
ring stiffener to c ircumferent ial  r i n g  Shell  secdon 
tank shell welds stiffener to shell  welds c red i t  

1 . . . . . . . . . . . . .  20t 

2 Less than  20t 20t + W 

2 20t or  m o r e  40t 
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where 

t = shell thickness; 

W = dis tance between para l le l  c i rcumferent ia l  r ing stiffener to shell 
welds. 

2-3.7.5.2 If  conf igura t ion of in ternal  or external  r ing stiffener 
encloses an air  space, this air  space shall be a r ranged  for venting and 
be equ ipped  with d ra inage  facilities which shall be kept  operat ive  at 
all times. 

2-3.8 Accident Damage Protection. 

2-3.8.1 The  design, construct ion,  and  instal la t ion of any ap- 
pur tenance  to the shell or head of the cargo tank must  be such as to 
minimize the possibility of appu r t enance  damage  or fai lure adversely 
affecting the p roduc t  re tent ion integri ty of the tank. 

2-3.8.2 St ruc tura l  members ,  such as the suspension subframe,  
overturn protec t ion  and external  rings, when pract icable ,  shall be 
util ized as sites for a t t achment  of appur tenances  and any other  ac- 
cessories to a cargo tank. 

2-3.8.3 Except  as prescr ibed in 2-3.8.5, the welding of  any ap- 
pur tenance  to a shell or head must  be m a d e  by a t t achmen t  to a 
mount ing  pad .  The  thickness of a mount ing  pad  must  not  be less 
than  that  of the shell or head to which it is a t tached.  A pad  must  ex- 
tend at least 2 in. (5 cm) in each direct ion from any point  of at tach-  
ment  of an appur tenance .  Pads must  have rounded  corners or other- 
wise be shaped in a m a n n e r  to prec lude  stress concentra t ions  on the 
shell or head.  The  moun t ing  pad  must  be a t tached  by a cont inuous 
weld a round  the pad .  ,-~ 

2-3.8.4 The  appur t enance  must  be a t tached  to the mount ing  pad  
so there will be no adverse affect upon the produc t - re ten t ion  integ- 
rity of  the tank if any force is app l ied  to the appur tenance ,  in any 
direct ion,  except  normal  to the tank,  or within 45 degrees of  normal .  

2-3.8.5 Skir t ing structures,  condui t  clips, brakel ine clips, and 
s imilar  l ightweight a t tachments ,  which are of  a metal  thickness, con- 
struction,  or mater ia l ,  apprec iab ly  less s t rong but  not more  than  72 
percent  of the thickness of the tank shell or  head to which such a 
device is a t tached,  may be secured direct ly to the tank shell or head if 
each device is so designed and instal led that  d a m a g e  to it will not af- 
fect the produc t  re tent ion  integri ty of the tank.  These l ightweight  at- 
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tachments must be secured to the tank shell by continuous weld or in 
such manner as to preclude formation of pockets, which may become 
sites for incipient corrosion. 

2-3.8.6 Rear Bumpers. Every cargo tank shall be provided with a 
rear bumper to protect the tank and piping in the event of a rear end 
collision and minimize the possibility of any part of the colliding 
vehicle striking the tank. The bumper shall be located at least 6 in. 
(15 cm) to the rear of any vehicle component which is used for 
loading or unloading purposes or may at any time contain lading 
while in transit. Dimensionally, the bumper shall conform to 49 
C.F.R. & 393.86. Structurally, the bumper shall be designed to suc- 
cessfully absvrb (no damage which will cause leakage of product) the 
impact of the vehicle with rated payload, with a deceleration of 2 "g" 
using a factor of safety of two based on the ultimate strength of the 
bumper material. For purposes of these regulations such impact shall 
be considered uniformly distributed and applied horizontally 
(parallel to the ground) from any direction at an angle not exceeding 
30 degrees to the longitudinal axis of the vehicle. 

2-3.8.7 Overturn Protection. All closures for filling, manhole, 
or inspection openings shall be protected from damage which will 
result in leakage of lading in the event of overturning of the vehicle 
by being enclosed within the body of the tank or dome attached to 
the tank or by guards. 

2-3.8,7.1 When guards are required, they shall be designed and in- 
stalled to withstand a vertical load of twice the weight of the loaded 
tank and a horizontal load in any direction equivalent to one-half the 
weight of the loaded tank. These design loads may be considered in- 
dependently. Ultimate strength of the material shall be used as a 
calculation base. If more than one guard is used each shall carry its 
proportionate share of the load. If protection other than guards are 
considered, the same design load criteria are applicable. 

2-3.8.7.2 Except for pressure actuated vents no overturn protection 
is required for nonoperating nozzles or fittings less than 5 in. (12.5 
cm) in diameter (which do not contain product while in transit) that 
project a distance less than the inside diameter of the fitting. This 
projected distance may be measured either from the shell or the top 
of an adjacent ring stiffener provided such stiffener is within 30 in. 
(75 cm) of the center of the nozzle or fitting. 

2-3.8.7.3 If the overturn protection is so constructed as to permit 
accumulation of liquid on the top of the tank, it shall be provided 
with drainage facilities directed to a safe point of discharge. 
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2-3.8.8 Piping. 

2-3.8.8.1 Product discharge piping shall be provided with protec- 
tion in such a manner as to reasonably assure against the accidental 
escape of contents. Such protection may be provided by: 

(a) A shear section located outboard of each emergency valve 
seat and within 4 in. (10 cm) of the vessel which will break under 
strain and leave the emergency valve seat and its attachment to the 
vessel and the valve head intact and capable of retaining product. 
The shear section shall be machined in such a manner as to abruptly 
reduce the wall thickness of the adj'acent piping (or valve) material 
by at least 20 percent; or 

(b) By suitable guards capable ~f successfully absorbing a con- 
centrated horizontal force of at least 8,000 Ib (3600 kg) applied from 
any horizontal direction, without damage to the discharge piping 
which will adversely affect the product retention integrity of the 
discharge valve. 

2-3.8.8.2 Minimum Road Clearance. The minimum allowable 
road clearance of any cargo tank component or protection device 
located between any two adjacent axles on a vehicle or vehicle com- 
bination shall be at least ~ in. (1.2 cm) for each ft separating such 
axles and in no case less than 12 in. (30 cm). 

2-3.8.8.3 Strength of Piping, Fittings, Hose and Hose Coupl- 
ings. Hose, piping, and fittings for tanks to be unloaded by 
pressure shall be designed for bursting pressure of at least 100 psig 
(689.5 kPa) and not less than four times the pressure to which, in any 
instance, it may be subjected in service by the action of any vehicle- 
mounted pump or other device (not including safety relief valves), 
the action of which may be subject to certain portions of the tank 
piping and hose to pressures greater than the design pressure of the 
tank. Any coupling used on hose to make connections shall be de- 
signed for a working pressure not less than 20 percent in excess of the 
design pressure of the hose and shall be so designed that there will be 
no leakage when connected. 

2-3.8.8.4 Provision for Expansion and Vibration. Suitable pro- 
visions shall be made in every case to allow for and prevent damage 
due to expansion, contraction, jarring and vibration of all pipe. Slip 
joints shall not be used for this purpose. 

2-3.8.8.5 Heater Coils. Heater coils, when installed, shall be so 
constructed that the breaking-off of their external connections will 
not cause leakage of contents of tank. 
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2-3.8.8.6 Gaging, Loading, and Air-Inlet Devices. Gaging,  
loading,  and  air- inlet  devices, including their  valves, shall be pro- 
vided with adequa te  means for their  secure closure, and  means shall 
also be provided for the closing of pipe connect ion of valves. 

2-3.9 Closures  for  F i l l  O p e n i n g s  a n d  Manho les .  Each compar t -  
ment  in excess of 2,500 gal (9500 L) capaci ty  shall be accessible 
through a manhole  of at least 11 in. x 15 in. (27.5 cm x 37.5 cm). 
Manhole  a n d / o r  fill opening  covers shall be designed to provide 
secure closure of the openings.  They  shall have s t ructura l  capabi l i ty  
of wi ths tanding internal  fluid pressures of 9 psig (62 kPa) without 
pe rmanen t  deformat ion .  Safety devices to prevent  the manhole  
a n d / o r  fill cover from opening  fully when internal  pressure is present 
shall be provided.  

2-3.10 Vents  for  Ca rgo  T a n k s  in  O t h e r  than Asphalt Service.  

2-3.10.1 Each cargo tank c o m p a r t m e n t  shall be provided with 
safety relief devices in accordance  with the requirements  conta ined 
in this section. All of such devices shall communica te  with the vapor  
space. Shut-off  valves shall not be instal led between the tank opening 
and any safety device. Safety rel ief  devices shall be so mounted ,  
shielded, or d ra ined  as to e l iminate  the accumula t ion  of water,  the 
freezing of which could impai r  the opera t ion  or discharge capabi l i ty  
of the device. 

2-3.10.2 N o r m a l  Ven t ing .  Each cargo tank compar tmen t  shall 
be provided with pressure and vacuum vents having a m i n i m u m  
through  area of 0.44 sq in. (2.86 cm2). All pressure vents shall be set 
to open at no more  than 1 psig (6.9 kPa) and all vacuum vents at no 
more than  6 oz (168 g). Pressure and vacuum vents shall be designed 
to prevent  loss of l iquid through the vent in case of vehicle overturn.  

2-3.10.3 L o a d i n g  a n d  U n l o a d i n g  V e n t i n g  Pro tec t ion .  If the 
tank is designed to be loaded or un loaded  with the dome cover 
closed, the vent or vents as descr ibed in 2-3.10.2 above or addi t ional  
vents shall l imit  the vacuum to 1 psi (6.9 kPa) and the tank pressure 
to 3 psig (20.7 kPa) based on m a x i m u m  product  t ransfer  rate.  Unless 
effective protec t ion  against  overfi l l ing is made ,  the pressure vent 
shall also have sufficient l iquid capaci ty  to prevent  the pressure from 
exceeding 3 psig (20.7 kPa) in case of acc identa l  overfill ing. This 
pressure vent may be pressurq opera ted  or inter locked with the tank 
loading device and shall be designed to prevent  loss of  l iquid through 
the vent u n d e r ' a n y  condi t ion of vehicle roilover a t t i tude .  
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2-3.11 Emergency  V e n t i n g  for Fire  Exposure.  

2-3.11.1 To t a l  Capaci ty.  The  total emergency venting capacity 
(cu f t /hr)  (mS/s) of each cargo tank compar tment  shall be not less 
than that determined from Table  2-3. 

Table 2-3 
Minimum Emergency Vent Capacity in Cubic Feet 

Free Air /Hr [14.7 Psia (101.3 kPa) and 60°F (15.6°C)] 

Cu Ft Cu Ft 
Exposed Area Free Air Exposed Area Free Air 

Sq. Ft per Hr Sq Ft per Hr 

20 15,800 275 214,300 
30 23,700 300 225,100 
40 31,600 350 245,700 
50 39,500 400 265,000 
60 47,400 450 283,200 
70 55,300 500 300,600 
80 63,300 550 317,300 
90 71,200 600 333,300 

100 79,100 650 348,800 
120 94,900 700 363,700 
140 110,700 750 378,200 
160 126,500 800 392,200 
180 142,300 850 405,900 
200 158,100 900 419,300 
225 191,300 950 432,300 
250 203,100 1,000 445,000 

NOTE: Interpolate for intermediate sizes. 

2-3.11.2 Pressure Actuated  Ven t ing .  Each cargo tank compart-  
ment  shall be equipped with pressure-actuated vent or vents set to 
open at not less than  3 psig (20.685 kPa) and  close when pressure 
drops to 3 psig (20.685 kPa) or below. The  m i n i m u m  venting capa- 
city for pressure-actuated vents shall be 6,000 c u f t  (170 m 3) of free 
air per hr [14.7 psia (101.3 kPa) and 60°F (15.6°C)] from a tank 
pressure of 5 psig (34.475 kPa). Pressure-actuated devices shall be 
designed so as to prevent leakage of l iquid past the device in case of 
surge or vehicle upset, except that they shall funct ion in case of 
pressure rise under  any condit ion of vehicle rollover att i tude. 
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2-3.11.3 Fus ib le  Ven t ing .  If the pressure-ac tua ted  venting re- 
qui red by 2-3.11.2 does not provide the total  venting capaci ty  re- 
qui red by 2-3.11.1 addi t iona l  capaci ty  shall be provided by add ing  
fusible venting devices, each having a m i n i m u m  area of 1.25 sq in. 
(8.1 cm2); such fusible elements  shall be so located as to not be in 
contact  with the tank lad ing  under  normal  opera t ing  condit ions.  
The  fusible vent or vents shall be ac tua t ed  by elements  which opera te  
at  a t empera tu re  not exceeding 250°F (121.1°C). The  venting 
capaci ty  of these devices shall be ra ted  at not more than  5 psig 
(34.475 kPa).  W h e n  fusible venting devices are used, no less than two 
such devices shall be used on any cargo tank  or tank c o m p a r t m e n t  
over 2,500 gal (9500 L) in capaci ty ,  and  at least one such device shall 
be located close to each end of the cargo tank or tank compar tmen t .  

2-3.11.4 Flow T e s t i n g  a n d  M a r k i n g  of Vents.  Each type and 
size of venting device shall be flow tested in the range specified in the 
app l icab le  preceding  paragraphs .  The  ac tua l  ra ted  flow capaci ty  of 
the vent in cubic feet of free air  per  hour  at the pressure in psig at 
which the flow capaci ty  is de t e rmined  shall be s t amped  on the 
device. The  fus ib l even t  or vents shall have their  flow rat ing deter- 
mined  at 5 psig (34.475 kPa) different ial .  

2-3.11.5 These flow tests may be conduc ted  by the manufac tu re r .  
if cert if ied by a qual if ied impar t i a l  observer,  or may  be delegated to 
an outside agency. 

NOTE: Information on suitable methods for conducting such tests is provided 
in API Standard 2000 available from the American Petroleum Institute, 2101 L 
Street, NW, Washington, DC 20037. 

2-4 Emergency-Discharge Control. 

2-4.1 L i q u i d s  H a v i n g  Viscosities Less t h a n  45 SUS. 

2-4.1.1 The  outlets of each cargo tank or c o m p a r t m e n t  used for 
t ranspor ta t ion  of Class I l iquids, and  trucks const ructed hereaf ter  for 
t r anspor ta t ion  of Class II and  Class I I IA  liquids having a viscosity less 
than  45 Saybolt  Universal Seconds at  100°F (37.8°C), shall be equip- 
ped with a self-closing shut-off  valve, designed,  installed,  and 
opera ted  so as to ensure against  the acc identa l  escape of contents.  
These valves shall be located inside the tank or at a point  outside the 
tank where the line enters or  leaves the tank.  The  valve seat shall be 
located inside the tank or within the welded flange, its compan ion  
flange, nozzle, or coupl ing,  and  designed so that  the valve must  be 
kept  closed except  dur ing  load ing  and un load ing  operat ions.  
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NOTE: The 45-second viscosity limit is included for the purposes of requiring 
internal valves when transporting free-flowing distillate oils, such as kerosene, 
diesel oil and domestic heating oil, and of excluding this requirement when 
transporting viscous oils such as residual fuel oil, bunker fuel oil, and asphalt pro- 
ducts which may congeal and cause malfunctioning of the valve. 

2-4.1.2 The  operat ing mechanism for the valve shall be provided 
with a secondary control, remote from the fill openings and 
discharge connections, for use in the event of accidents or fire dur ing  
delivery operations. 

2-4.1.3 The control mechanism shall be provided with at least one 
fusible element which becomes effective at a temperature  not over 
250°F (121.1 °C) permit t ing the valve to close automatical ly in case 
of fire. At least one fusible element shall be in the open where it 
would be exposed to the heat of a fire under  the vehicle. 

2-4.1.4 In every case there shall be provided a shear section located 
outboard of each emergency valve seat and within 4 in. (10 cm) of 
the vessel which will break under  strain and leave the emergency 
valve seat and its a t tachment  to the vessel and the valve head intact 
and capable of retaining product. The shear section shall be machined 
in such a m a n n e r  as to abrupt ly reduce the wall thickness of the adja- 
cent piping (or valve) material  by at least 20 percent. 

2-5 Liquids  of Viscosit ies of 45 SUS or More.  The outlets of 
each cargo tank used for the t ransportat ion of liquids having a 
viscosity equal to or greater than 45 Saybolt Universal Seconds at 
100°F (37.8°C) shall be equipped with (1) a suitable shutoff valve, 
located internally, designed so that the valve will remain operable if 
the external connect ion is sheared off, or (2) a front- or rear-head 
mounted  valve securely reinforced and protected against shock or 
road hazards. 

2-6 Tests. 

2-6.1 At the time of manufacture ,  every cargo tank shall be tested 
by a m i n i m u m  air or hydrostatic pressure of 3 psig (20.685 kPa) or at 
least equal to the tank design pressure, whichever is greater. If com- 
par tmented,  each individual  compar tment  shall be similarly tested 
with adjacent compar tments  empty and at atmospheric pressure. Air 
pressure, if used, shall be held for a period of at least 5 minutes  dur- 
ing which the entire surface of all joints under  pressure shall be 
coated with a solution of soap and  water, heavy oil, or other material  
suitable for the purpose, foaming or bubb l ing  of which indicates the 
presence of leaks. Hydrostatic pressure, if used, shall be done by us- 
ing water or other l iquid having a similar viscosity, the temperature  
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of which shall not exceed 100°F (37.8°C) during the test, and apply- 
ing pressure as prescribed above, gaged at the top of the tank, at 
which time all joints under pressure shall be inspected for the is- 
suance of liquid to indicate leaks. All closures shall be in place while 
test by either method is made. During these tests, operative relief 
devices shall be clamped, plugged, or otherwise rendered in- 
operative; such clamps, plugs, and similar devices shall be removed 
immediately after the test is finished. 

2-6.2 The test in 2-6.1 shall be repeated following alteration or 
repairs which involve tank integrity. If there is any leakage, undue 
distortion, or if failure impends or occurs, the cargo tank shall not be 
placed in service unless an adequate repair is made. The adequacy of 
the repair shall be determined by the same method of test. 

2-7 Separation to Prevent  In te rmixing .  Tank vehicles designed 
to transport Class I liquid in one or more compartments and Class II 
or Class III  liquid in other compartment  or compartments, or to 
transport chemically noncompatible liquids, shall be provided with 
double bulkheads and shall be equipped with separatd piping, 
pumps, meters and hoses for such classes of product. 

2-8 Lighting.  Lighting circuits shall have suitable overcurrent 
protection (fuses or automatic circuit breakers). The wiring shall 
have sufficient carrying capacity and mechanical strength and shall 
be secured, insulated, and protected against physical damage, in 
keeping with recognized good practice. 
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Chapter 3 Asphalt Tank Vehicles 

3-1 General. Cargo tanks shall be free of water or volatile liquids 
before they are loaded with hot asphalt. 

3-2 Vents for Cargo Tanks in Asphalt Service. 

3-2.1 Each cargo tank used in asphalt service shall be provided with 
a vent having an effective opening at least equivalent to a nominal 
2-in. pipe. 

3-2.2 Each cargo tank for asphalt service shall be provided with a 
manhole having a free opening of at least 15 in. (381 ram) in 
diameter designed to relieve internal pressure at between 2 and 3 psig 
(.095 and .143 kPa) or an equivalent relief device. 

3-3 Overflows and Drains for Asphalt Tank Vehicles. Overflow 
protection for asphalt tank vehicles shall he provided in the form of 
reservoirs or flashing around fill and vent pipes. Overflow and drain 
pipes shall have thicknesses heavier than the tank shell and shall be 
designed so that hot asphalt will not spill onto tires, brakes, burner 
equipment or vehicle's exhaust system. 

3-4 Burner and Burner Tubes for Asphalt Tank Vehicles. 

3-4.1 Fuel tanks for the vehicle engine and fuel tanks for the 
burners on asphalt trucks shall be located remotely from the burner 
or protected by a noncombustible shield from the burner to prevent 
flashback. 

3-4.2 Burner tubes shall be properly installed and maintained. 

3-4.$ The bottom of internal burner tubes shall be located as low in 
the tank as proper design and functioning will permit. 

3-4.4 Instructions for the proper method of operating the burner 
equipment and the pumping equipment, if so equipped, shall be 
provided. These instructions shall accompany the vehicle at all 
times. 

34 .5  A legible red warning sign shall be permanently attached 
near the burners on any tank vehicle equipped with burners and shall 
contain at last the following information: 

"WARNING" 
This burner equipment must not be operated while the 
vehicle is being loaded or is in transit, or when the burner 
tubes are not completely submerged. 
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Chapter 4 Marking on T a n k  Vehicles 

4-1 Mark ing .  

4-1.1 Every tank vehicle used for the transportation of any flam- 
mable or combustible liquids, regardless of the quanti ty being 
transported, or whether loaded or empty, shall be conspicuously and 
legibly marked in accordance with the requirements of  the U.S. 
Depar tment  of Transporta t ion Hazardous Materials Regulations. 

4-1.2 M a n u f a c t u r e r ' s  Cert if icate.  A certificate signed by a 
responsible official of the manufac ture r  of the cargo tank, or from a 
competent  testing agency, certifying that each such cargo tank is de- 
signed, constructed, and tested in compliance with this s tandard 
shall be procured,  and such certificate shall be retained in the files of  
the carrier during the time that such cargo tank is employed by him, 
plus one year. 

4-1.3 In addit ion to this certificate, there shall be on every cargo 
tank (or tank compar tment  if constructed to different specification) 
a metal plate not subject to corrosion located on the right side, near 
the front, in a place readily accessible for inspection. Such plate shall 
be permanent ly  affixed to the tank by means of soldering, brazing, 
welding, or other equally suitable means; and upon it shall be 
marked in characters at least 3/16 in. (0.47 cm) high by stamping, 
embossing, or .other means of  forming letters into or on the metal of  
the plate itself at least the information indicated below. The  plate 
shall not be so painted as to obscure the markings thereon. 

4-1.4 If  a cargo tank is to be physically altered to meet another 
specification (or to accommodate  a commodity  not requiring a 
specification tank) such combinations shall be indicated beside 
specification identification. 

Vehicle manufac ture r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Manufacturer 's  serial no . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specif icat ion ident i f icat ion D O T  MC 306; or MC 307; 
or MC 312 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date of manufac ture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Original test date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Certificate date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Design pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  psig 
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Tes t  pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  psig 
H e a d  m a t e r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shell  ma te r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W e l d  ma te r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L i n i n g  ma te r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N o m i n a l  t ank  capac i ty  by c o m p a r t m e n t  ( f ron t  to rear  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.S.  gal)  
M a x i m u m  p r o d u c t  load  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lbs 
L o a d i n g  l imits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g p m  a n d / o r  psig 
U n l o a d i n g  l imits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g p m  a n d / o r  psig 

4-1.5 If  the  ca rgo  t ank  has a me ta l  ce r t i f i ca t ion  p la te  for MC 306 
speci f ica t ion,  the  cha rac te r s  " N F P A  385" m a y  be a d d e d  to the  
Spec i f ica t ion  Iden t i f i ca t ion  l ine on the  m e t a l  p la te .  
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Chapter 5 Auxil iary Equipment  

5-1 Auxil iary Internal  Combustion Engines. 

5-1.1 Internal combustion engines, other than those providing pro- 
pulsive power, installed or carried upon a tank vehicle transporting 
Class I liquids for the purpose of providing power for the operation of 
pumps or other devices, shall meet the following requirements. 

5-1.2 The engine air intake shall be equipped with an effective 
flame arrester, or an air cleaner having effective flame arrester 
characteristics, substantially installed and capable of preventing 
emission of flame from the intake side of the engine in event of 
backfiring. 

5-1.$ The fuel system shall be so located or constructed as to 
minimize the fire hazard. If the fuel tank is located above or im- 
mediately adjacent to the engine, suitable shielding shall be pro- 
vided to prevent spillage during the filling operation, or leakage 
from the tank or fuel system, from coming in contact with the engine 
or any parts of the ignition and exhaust systems. All parts of the fuel 
system shall be constructed and installed in a workmanlike manner. 

5-1.4 Pumps and other appurtenances shall be so located in rela- 
tion to the engine that spillage or leakage from such parts shall be 
prevented from coming in contact with the engine or any parts of the 
ignition and exhaust system, or adequate shielding shall be provided 
to attain the same purpose. The engine cooling fan shall be so posi- 
tioned, rotated, or shielded as to minimize the possibility of drawing 
flammable vapors toward the engine. 

5-1.5 When the engine is located in a position where spillage from 
the cargo tank or its appurtenances or from side racks might con- 
situte a hazard, suitable shielding shall be provided to prevent such 
spillage from contacting the engine or engine exhaust system and for 
draining such spillage away from the viciniy of the engine. 

5-1.6 Where the engine is carried within an enclosed space, ade- 
quate provision shall be made for air circulation at all times to pre- 
vent accumulation of explosive vapors and to avoid overheating. 

5-1.7 The exhaust system shall be substantially constructed and in- 
stalled and free from leaks. The exhaust line and muffler shall have 
adequate clearance from combustible materials, and the exhaust 
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gases shall be discharged at a location which will not constitute a 
hazard. When engines are carried as in 5-1.6, the exhaust gases shall 
be discharged outside of each such closed space. 

5-1.8 The ignition wiring shall be substantially installed with firm 
connections, and spark plug and all other terminals shall be suitably 
insulated to prevent sparking in event of contact with conductive 
materials. The ignition switch shall be of the enclosed type. 

5-2 Auxi l iary Electric Generators and Motors. 

5-2.1 Electrical equipment installed or carried upon a tank vehicle 
transporting Class I liquids for the operation of pumps or other 
devices used for the handling of product and operating product 
handling accessories shall meet the following requirements. 

5-2.2 Generators which are mounted on the engine providing pro- 
pulsive power for the vehicle or an auxiliary engine, or located in the 
immediate vicinity of such engine or its exhaust system, may have 
general purpose enclosure. Generators located elsewhere shall be 
provided with explosionproof enclosures. 

5-2.3 Motors having sparking contacts shall be provided with ex- 
plosionproof enclosures. 

5-2.4 Wiring shall be adequate for maximum loads to be carried 
and shall be installed so as to be protected from physical damage and 
contact with possible product spill either by location or by being 
enclosed in metal conduit or other oil-resistant protective covering. 
Junction boxes shall be sealed. 

5-2.5 Switches, overload protection devices and other sparking 
equipment shall be located and enclosed as provided for generators 
In 5-2.2. 

5-2.6 Where the generator or motor is located within an enclosed 
space, adequate provision shall be made for air circulation to prevent 
overheating and possible accumulation of explosive vapor. 

5-3 Pumps and Hose. 

5-3.1 When a pump is used to deliver products, automatic means 
shall be provided to prevent pressure in excess of the design working 
pressures of the accessories, piping, and hose. 
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5-3.9 Each length of hose used for delivery of product by pump 
shall be marked to indicate the manufacturer 's  recommended work- 
ing pressure. 

5-3.3 All pressure hoses and couplings shall be inspected at inter- 
vals appropriate to the service. With the hose extended, apply 
pressure to the hose and couplings to the maximum operating 
pressure. Any hose showing material deteriorations, signs of leakage, 
or weakness in its carcass or at the couplings shall be withdrawn from 
service and repaired or discarded. 
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Chapter 6 Operation of T a n k  Vehicles 

6-1 General Operating Conditions. 

6-1.1 Drivers shall be thoroughly trained in the proper method of 
operating tank vehicles and in the proper procedures for loading and 
unloading tank vehicles. Tank vehicles shall not be operated unless 
they are in proper repair, devoid of accumulation of grease, oil, or 
other flammables, and free of leaks. 

6-1.2 Dome covers shall be closed and latched while the tank vehi- 
cle is in transit. 

6-1.3 No tank vehicle shall be operated with a cargo temperature 
above the maximum allowable cargo temperature specified on the 
warning sign required by 2-1.2. 

6-1.4 No material shall be loaded into or transported in a cargo 
tank at a temperature above its ignition temperature, unless properly 
safeguarded in a manner  approved by the authority having jurisdic- 
tion. 

6-1.5 Flammable and combustible liquids, which are loaded at or 
above their boiling points or may reach their boiling point 
temperature during transit, shall be loaded only into cargo tanks 
constructed in accordance with Section 2-2. 

6-1.6 Flammable and combustible liquids shall be loaded only into 
cargo tanks whose material used in construction shall be compatible 
with the chemical characteristics of the liquid. The flammable and 
combustible liquid being loaded shall also be chemically compatible 
with the liquid hauled on the previous load unless the cargo tank has 
been cleaned. 

NOTE:  In case of doubt ,  the suppl ier  or producer  of the f l ammable  or com- 
bust ible l iquid or other  competen t  author i ty  should be consulted.  

6-1.7 Class II or Class III  liquids shall not be loaded into an adja- 
cent compartment  to Class I liquids unless double bulkheads are pro- 
vided, nor shall chemically noncompatible chemicals be loaded into 
adjacent compartments unless separated by double bulkheads. 
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6-1.8 To prevent a hazard from a change in flash point of liquids, 
no cargo tank, or any compar tment  thereof, which has been utilized 
for Class I liquid, shall be loaded with Class II or Class III  liquid un- 
til such tank or compar tment  and all piping, pumps, meters, and 
hose connected thereto have been completely drained. A tank, com- 
partment,  piping, pump,  meter, or hose which does not drain com- 
pletely shall be flushed at the loading point with a quantity of Class 
II or Class III  liquid equal to twice the capacity of piping, pump,  
meter, and hose, to clear any residue of Class I liquid from the 
system. 

NOTE: To reduce the danger of static ignition when changing from Class I to 
Class II or Class III (switch loading), other precautions may be necessary. (See 
Appendix for further information. ) 

6-1.9 No repairs shall be made to any tank vehicle unless the 
repairs can be made  without hazard, nor shall any loaded motor  
vehicle be repaired in a closed garage. 

6-1.10 No cargo tank shall be repaired by any method employing a 
flame, arc, or other source of  ignition, unless the tank is maintained 
gas free or otherwise made safe in an approved manner .  

6-2 Loading and Unloading Tank Vehicles. 

6-2.1 Loading and unloading of tank vehicles shall only be done in 
approved locations. 

6-2.2 The  driver, operator,  or a t tendant  of any tank vehicle shall 
not remain in the vehicle but shall not leave the vehicle unat tended 
during the loading or unloading process. Delivery hose, when at- 
tached to a tank vehicle, shall be considered to be a part  of the tank 
vehicle. 

6-2.3 When  transferring Class I liquids, motors of  tank vehicles or 
motors of auxiliary or portable pumps shall be shut down during 
making and breaking hose connections. If  loading or unloading is 
done without requiring the use of  the motor  of the tank vehicle, the 
motor  shall be shut down throughout  the transfer operations of Class 
I liquids. 

6-2.4 If  portable pumps are used for transferring Class I liquids, 
the portable pumps shall comply with the applicable provisions of 
Section 5-1 or 5-2. 

6-2.5 No cargo tank or compar tment  thereof used for the transpor- 
tation of  any f lammable  or combustible liquid or asphalt shall be 
loaded liquid full. Sufficient space (outage) shall be provided in 


