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National Fire Protection Association 
International 

Executive Office: 60 Bat terymarch St., Boston 10, Mass. 

The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protecti~m and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
cooperation of its members in establishing proper safeguards against loss 
of life and property by fire. I ts  membership includes two hundred national and 
regional societies and associations (list on outside back cover) and seventeen 
thousand individuals, corporations, and organizations. Anyone interested 
may become a member;  membership information is available on request. 

This pamphlet  is one of a large number  of publications on fire safety issued 
by  the Association including periodicals, books, posters and other publications; 
a complete list is available without charge on request. All NFPA standards 
adopted by the Association are published in six volumes of the National  Fire 
Codes which are re-issued annually and which are available on an annual  sub- 
scription basis. The standards, prepared by the technical committees of the 
National  Fire Protection A.~sociation and adopted in the annual  meetings of 
the  Association, are intended to prescribe reasonable measures for minimizing 
losses of life and property by fire. All interests concerned have opportunity 
through the Association to participate in the development of the standards 
and to secure impartial  consideration of matters  affecting them. 

NFPA standards are purely advisory as far as the Association is con- 
cerned, but  are widely used by law enforcing authorities in addition to their 
general use as guides to fire safety. 

Definitions 

The official NFPA definitions of shall, should and approved are: 

SHAnn is intended to indicate requirements. 

SHOULD is intended to indicate recommendations, or t ha t  which is ad-  
vised but  not  required. 

APPROVED refers to approval by  the author i ty  having jurisdiction. 

Units of measurements used here are U. S. standard.  1 U. S. gallon-- 
0.83 Imperial  gallons =3.785 liters. 

Approved Equipment  

The National Fire Protection Association does not  "approve"  individual 
i tems of fire protection equipment, materials or services. The standards 
are prepared, as far as practicable, in terms of required performance, avoid- 
ing specifications of materials, devices or methods so phrased as to preclude 
obtaining the desired results by other means. The suitability of devices 
and materials for installation under these standards is indicated by the listings 
of nationally recognized testing laboratories, whose findings are customarily 
used as a guide to approval by agencies applying these standards. Under- 
writers' Laboratories, Inc., Underwriters '  Laboratories of Canada and the 
Factory Mutual  Laboratories test  devices and materials for use in accordance 
with the appropriate standards, and publish lists which are available on request. 
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RECOMMENDED REGULATORY STANDARD FOR 
TANK VEHICLES FOR FLAMMABLE LIQUIDS. 

No. 385--1958 

This standard is prepared for issuance by state and provincial 
authorities as a regulatory standard. It supersedes the edition of 
1957 and prior editions. 

Changes in 1958 Edition 

The primary change in this edition is the inclusion Of material 
on asphalt tank vehicles. There is a change in the format and 
numbering system, also other amendments. New material appears 
in the following paragraphs: 101, 103, 11, 231, 242, 243, 311, 
312, 813, 325, 331, 453,'481, 52, 521, 522, 523, 524, 601, 603, 
615, 617 and 622. 

Histot'y 

This standard was prepared by the NFPA Sectional Com- 
mittee on Transportatlon 'of Flammable Liquids, approved by the 
Flammable Liquids Committee and adopted by the National Fire 
Protection Association at its meeting, May 19-23, 1958. 

This standard was initiated in 1926, first officially adopted in 
1929, and later revised and issued in the following editions: 1933, 
1948, 1953, 1954, 1955 and 1957. The editions prior to 1948 had 
different titles. 
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T A N K  V E H I C L E S  F O R  F L A M M A B L E  L I Q U I D S .  
(No. 385m1958) 

C H A P T E R  1. G E N E R A L  P R O V I S I O N S .  

I0. Scope. 

101. This standard applies to tank motor vehicles to be used 
for  the transportation of normally stable flammable liquids or 
asphalt. I t  is intended to provide minimum requirements for the 
design, construction and operation of tank motor vehicles, their 
appurtenances, and certain features of tank motor vehicle chassis. 

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 (reactive) materials are those 
which will vigorously polymerize, decompose, condense, or will become 
self-reactive under conditionsof shock, pressure or temperature, in the 
pure state. 

105. Additional safeguards may be necessary for tank 
vehicles used for the transportation of flammable liquids having 
characteristics introducing additional factors such as high rates of 
expansion, stability, corrosiveness and toxicity. 

108. Attention is directed to the fact that cut back asphalts 
can have flash points in the range of Class I or Class I I  flam- 
mable liquids. Also licluids having a f lash  point higher than 
200 ° F., 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 these standards unless 
otherwise specifically exempted. 

104. The l:equirements f o r  aircraft  fuel servicing tank 
vehicles are contained in N F P A  No. 407, Fueling Aircraf t  on 
the Ground. 

11. Definitions.  

Asphal t .  The term asphalt shall include oth'er materials 
having similar characteristics when heated above ambient tempera- 
tures. (See Paragraph 103.) - .  

Au tomot ive  Service Station.  T h a t  por t ion of a p rope r ty  
where flammable liquids used as motor fuels are stored arid dis- 
pensed from fixed equipment into the fuel tanks of motor vehicles. 
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Baffle. A non-liquid-tight transverse partition in a cargo 
tank. 

Cargo Tank. Any container having a liquid capacity in ex- 
cess of 100 gallons used for carrying of flammable liquids or 
asphalt and mounted permanently or otherwise upon a tank.vehicle. 
The term "cargo tank" does not apply to any container used 
solely for the purpose of supplying fuel for the propulsion of 
the tank vehicle upon which it is mounted. 

Compartment. A liquid-tight division in a cargo tank. 

Flammable Liquids. Liquids having a flash point below 
200 ° F. and a vapor pressure not exceeding 40 psi absolute which, 
for the purpose o f  this specification shall be divided into three 
classes, viz.: 

:Class I shall include those having flash points at or ~ below 
20 ° F . . . . .  

Class II shall include those having flash points above: 20 ° F. 
but at or below 70 ° F. 

Class I I I  shall include those having flash points above 70 ° F.  

The flash point of flammable liquids having a flash point 
below 175 ° F. (79 ° C.) shall be determined by the Standard 
Method of Test for Flash Point by means of the Tag Closed 
Tester, of the American Society for Testing Materials (A.S.T.M. 
D56-56. 

The flash point of flammable liquids having a flash point of 
175 ° F. or higher shall be determined by the Standard Method 
of Test for Flash Point by means of the Penslof-Martens Closed 
Tester of the American Society for Testing Materials (A.S.T.M. 
D93-52). 

Vapor pressure shall be determined by the Standard Method 
of Test for Vapor Pressure of Petroleum Products (Reid Method) 
of the American Society for Testing Materials (A.S.T.M. D323- 
56, and of the American Standards Association (ASA Zl l .44-  
1956). 

Head and Bulkhead. A liquid-tight transverse closure at 
the end of a cargo tank or between compartments of a cargo tank. 

Marine Service Station. That portion of a.property where 
flammable liquids used as motor fuels are stored and dispensed 
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from fixed equipment on shore, piers, wharves, or floating docks 
into the fuel tanks of motor craft, and shall include all facilities 
used in connection therewith. 

Tank Full  Trai ler .  Any  vehicle wi th  or wi thout  auxi l iary  
motive power, equipped with a cargo tank mounted thereon or 
built as an integral part thereof and used for the transportation 
of flammable liquids or asphalt and so constructed that, practically 
all of its weight and load rests on its own wheels. 

T a n k  Semi-Trai ler .  A n y  vehicle wi th  or wi thou t  aux-  
iliary motive power, equipped with a ca rgo  tank mounted 
thereon or built as an integral part thereof, and used for the trans- 
portation of flammable liquids or asphalt, and so constructed that, 
when drawn by a tractor by means of a fifth wheel connection, 
some part of its load and weight rests upon the towing vehicle. 

T a n k  Truck .  A n y  single self-propelIed moto r  vehicle 
equipped with a cargo tank mounted thereon, and used for the 
ti'ansportation of flammable liquids or asphalt. 

T a n k  Vehicle.  A n y  tank  truck,  tank full trailer,  o r  
tractor and tank semi-trailer combination. 

C H A P T E R  2. CARGO T A N K S .  

20. Cargo Tanks Constructed of Mild Steel. 

201. Material .  All sheets for  such cargo tanks shall be 
of mild steel to meet the following requirements: 

Yield Point, minimum . . . . . . . . . . . . . . .  25,000 pounds per square inch 

Ultimate Sfi'ength, minimum . . . . . . . .  45,000 pounds per square inch 

Minimum Elongation, standard 2-inch sample . . . . . . . .  20 per cent 

202. Thickness  of Sheets. The minimum thicknesses of 
tank sheets shall be limited by the volume capacity of the tank ex- 
pressed in terms of gallons per inch of length; and by the distance 
between bulkheads, baffles, or other shell stiffeners, as well as by the 
radius of shell curvature in case of shell  sheets. Thickness of 
exterior head sheets shall never be less than the maximum require- 
ments for shell sheets iri' an)r specific unit. 
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~ r T N ~ U ~  T X I C X N ~ . S S  O r  X E A D 1  B U ~ X X E A D  A N D  B A F F L E  S w r ~ - E T S  " 

X e a d s l  B u l k h e a d s ,  o r  B a f f l e s  

Volume Capacity of Tank in 
Gallons per Inch of Length 
Manufacturers Std.. Gauge No. 

Mild Steel 

( D i s h e d ,  C o r r u g a t e d ,  R e i n f o r c e d  o r  R o l l e d )  

:10 o r '  Over 10 Over 14 Over 
Less to 14 to 18 18 

14 13' 12 11 

M I N I M U M  T H I C K N E S S  O F  S H E L L  S H E E T S "  

. . . .  Mild Steel 

" Dis tance  Be tween  A t t achmen t s  of 'Bull~heads, 
Baffles or O the r  Shell St i f feners  

Volume Capacity Of 
Tank in Gallons Per 

Inch of Length 

~bEaximum S h e l l  R a d i u s  
o f  l e s s  t h a n  7 0  i n c h e s :  

10' gallons o r  less .. ' .  
Over 10 to 14 gallons 
Over  14 to 18 gallons 
Over  18 gallons . . . . . .  

M a x i m u m  S h e l l  R a d i u s  
o f  7 0  i n c h e s  o r  m o r e ,  b u t  
l e s s  t h a n  9 0  i n c h e s :  

10 gallons or less .'..' 
Over  10 to 14 gallons 
Over '  14 to 18 gallons 
Over  • 18 ga l lons ' .  . . . .  

W V a x l m u m  S h e l l  R a d i u s  
o f  90.  i n c h e s  o r  m o r e ,  b u t  
l e s s  t h a n  1 2 5  i n c h e s :  

10 gallons or less . 
Over  10 to 1~ gallons 
Over  14 to 18 gallons 
Over  18 g a l l b ' n s ' . . . . .  

- M a x i m u m  , ' S h e l l  , R a d i u s '  
o f  1 2 5 . i n c h e s  o r  m o r e :  

10 gallons o r  less . . .  
Over  10 to 14 gallons 
Over  14 to 18 gallons 
Over  18 gallons . . . . .  

36 inches 
or less 

Approx. 
Thick. 
Deci- 

Gauge* reals 
No. o l in .  
1 4  0.0747 
14 "0.0747 
14 0.0747 
13 0.0897 

¢, 

14 0.0747 
14 0.0747 
13 " 0.0897 
12 0.1046 

Over  36 
inches to 
54 inches  

Approx. 
Thick. 
Deci- 

Gauge* reals 
No. , of in. 
14 0.0747 
14 0~0747 
13 0.0897 
12 0.1046 

14 .i 0.0747 
13 0.0897 

,12  0.1046' 
11, "0.1196 

14 0.0747 
1 3  0.0897 
12 0.1046 
11 0 .1196 

,13 0.0897 
12 ,,0.1046 
11 0.1196 
10 0.1345 

. , ,13 . 0.0897 
12 0.1046 
11 0.1196. 
10 D.1345 

12 0.1046 
• 1 1  0.1196 

10 0.1345 
9 0.1495 

Over  54 
inches 

Approx. 
Thick. 
Decl- 

Gauge* reals 
No. of in. 
14-  0.0747 
13 ,0.0897 
12 0.10~6 
11 0.H96 

13 0.0897 
12 0.1046 
1 1 '  0.1196 
10 :0.1345 

12 0.1046 
I1 0.1196 
10 0.1345 
9 0.1495 

11 0.1196 
10 •0.1345 
9 0.i495 
8 0.1585 

*Manufacturers Standard Gauge and approximate equivalent thickness 
in decimals of iach. ~ , 
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21. C a r g o  T a n k s  C o n s t r u c t e d  o f  L o w  A l l o y  L o w  C a r b o n  
( H i g h  T e n s i l e )  S t e e l .  

211. M a t e r i a l .  Al l  sheets  f o r  such ca rgo  tanks  shall  be o f  
low alloy, low ca rbon  steel,  c o m m o n l y  k n o w n  as h igh  tensi le ,  
m e e t i n g  the f o l l o w i n g  r e q u i r e m e n t s :  

Yield Point, minimum . . . . . . . . . . . . . .  50,000 pounds per square inch 

Ultimate Strength, minimum . . . . . . . .  55,000 pounds per square inch 

Minimum Elongaiion,i. standard 2-inch "sample . . . . . . . . .  20 per cent 

212. T h i c k n e s s  o f  S h e e t s .  T h e  m i n i n m m  th icknesses  o f  
t ank  sheets  shall  be l imi ted  by the  v o l u m e  capac i ty  o f  the  tank,  
e x p r e s s e d  in t e rms  of  ga l lons  pe r  inch o f  l e n g t h ;  and by the dis-  
tance  b e t w e e n  bulkheads ,  baffles, o r  o t h e r  shel l  s t i f feners ,  as wel l  
as by the  rad ius  o f  shell  cu r \ : a tu re  in the  case o f  shell  sheets.  
T h i c k n e s s  o f  e x t e r i o r  h e a d • s h e e t s  shall  n e v e r  b e  less t h a n  the  
m a x i m u m  r e q u i r e m e n t s  • f o r  shell  sheets  in any  specif ic  uni t .  

-' ~ T.OW A l l o y  Low C a r b o n  ( ~ r i g h  T e n S i l e )  S t e e l  

~ / ~ I ~ ' I ~ M  TIT. ICEI~-ESS ~ r  H ~ . A D , • B U L K H E A D  A N D  B A ~ r T - E  S ~ . ~ E T S  

Wreads, B u l k h e a d s ,  or  B a f f l e s  ( 1 } i s h e d ,  C o r r u g a t e d ,  R e i n f o r c e d  or  ~ o l l e d )  

Volume Capacity of Tank in 10 or Over '10 Over 14 : 

• Gallons per Inch of Length , .  Less to 14 . to 18 

Manufacturers S td :Gauge  .No. 15 14 13 
.~ : 

M I N I  M.UM T H I C K N E S S  O F  S H E L L  S H E E T S  

L o w  AHoy Low Carbon (High  Tensile)  Steel 

Volume Capacity o f  
Tank  in Gallons Pe r  

Inch  of Length  , 

Over 

18 

. 12 

• Dis tance Between At tachments  of Bulkheads, 
"" ":  " '  " " ' " " ' :Baffles or' Other  Shell Stiffeners .... 

Over  36 
36 i n c h e s  

o r l e s s  . . 
• Approx. 

'Thick. 
. , Deci- 

WVaximum ShoU ~adlns G a u g e * ,  mals 
o f  l e s s  t h a n  7 0  i n c h e s :  N o .  o f  in. 

10 gallons or less " " 1'6' 0.0588 
Over  l0 to 14 gallons 16 0.0588. 
Over  14 to 18 gallohs " 1-5 " 0:0673 
Over  18 gMlons . . . . .  1'4 "0.0747 

1 *Manufacturers Standard Gauge 
i n  d e c i m a l s  o f  i n c h .  

inches to 
54 inches 

Approx. 
Thick. 
Deci- 

Gauge*' reals 
N o .  , of in. 

1 6  0.0588 
!5 0.0673 
14- 0.0747 
13 ~.' 0 .0897.  

Over  54 
i n c h e s  

Approx. 
Thick. 
Deci- 

Gauge* reals 
No. of in. 

15 0.0673 
14 0.0747 
13 0.0897 
12 0.1045 

and approximate equivalent thickness 
- . , L. 
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T R ' J [ 0 ~ r I ' ~ E S S  0 F  SX'J~L "r- S R " E E T S  (Co.tin.eel) 

Low Alloy Low Carbon (High Tensile) Steel 

X a x l m u m  S h e l l  R a d i u s  
o f  7 0  i n c h e s  o r  m o r e ,  b u t  
l e s s  t h a n  9 0  i n c h e s :  

10 gallons or less . . .  
Over 10 to 14 gallons 
Over 14 to 18 gallons 
Over 18 gallons . . . . .  

16 0.0588 
15 0.0673 
14 0.0747 
13 0.0897 

15 0.0673 
14 0.0747 
13 0.0897 
12 ~1046 

14 0.0747 
13 0.0897, 
12 0.1046 
11 0.1196 

~ x l m u m  S h e l l  ] ~ a d i u a  
o f  9 0  i n c h e s  o r  m o r e ,  b u t  
l e s s  t l ~ n  1 2 5  l n o h e s :  

lO gallons or less . . .  
Over 10 to 14 gallons 
Over 14 to 18 gallons 
Over 18 gallons . . . . .  

~ x i m u m  SheU ]~a~tlus 
o f  1 2 5  i n c h e s  o r  m o r e :  

10 gallons or less . . .  
Over 10 to 14 gallons 
Over 14 to 18 gallons 
Over 18 gallons . . . . .  

15 0.0673 
14 0.0747 
13 0.0897 
12 0.1046 

14 0.0747 
13 0.0897 
12 0.1046 
11 0.1196 

14 
13 
12 
11 

0.0747 
0.0897 
0.1046 
0.1196 

13 0.0897 
12 0.1046 
11 0.1196 
10 0.1345 

13 0.0897 
12 0.1046 
11 0.1196 
10 0.1345 

12 0.1046 
11 0.1196 
10 0.1345 
9 0.1495 

22. C a r g o  T a n k s  C o n s t r u c t e d  of  A l u m i n u m  A l l o y s  fo r  H i g h  
S t r e n g t h  W e l d e d  C o n s t r u c t i o n .  

221. M a t e r i a l  Al l  sheets for  shell, heads  and bulkheads  
o f  such cargo  tanks  shall be of  a luminum alloys G R 2 0 A  (5052 
commercia l  de s igna t ion ) ,  G R 4 0 A  (5154 commercia l  des igna t ion)  
o r  G M 4 0 A  (5086 commercia l  des igna t ion) ,  con fo rming  to A m e r i -  
can Socie ty  for  Tes t ing  Mate r ia l s  Specif icat ion B209-57T.  

A l l  heads,  bulkheads,  baffles and  o the r  shell  s t i f feners  m a y  
use O t emper  (annea led)  or  s t ronge r  tempers .  A l l  shells shall  
be of  H32  t empe r  o r  H 3 4  temper ,  except  that  when  shell thick-  
nesses of  0.250 inch o r  th icker  a re  used, the H l 1 2  t emper  is addi-  
t ional ly  permi t ted .  
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222. T h i c k n e s s  of Shee t s .  T h e  min imum nominal  thick-  
nesses of  t ank  sheets shall  be l imited by  the volume capaci ty  o f  
the tank,  expres sed  in t e rms  of  gal lons  p e r  inch o f  l eng th ;  and  by  
t h e  d is tance  be tween  bulkheads,  baffles, o r  o ther  shell  gtiffeners,  
as well  as by  the radius  of  shell curva ture  in the case of  shell  
sheets.  Thickness  of  ex te r io r  head sheets shall never  be less than  
the m a x i m u m  requi rements  for  shell sheets. 

] IEII~IMUM TwIC~rIR]~SS OF 1w~'-AX), BUZ,]K]~JGAD AIq'JD ]SA]E']P][,]B ISlw~I~-TS 
A l u m l n u m  A l l o y s  G]g20A, G]g40A,  a n d  G M 4 0 A  

Wreads, B u l k h e a d s  Or B a f f l e s  ( D i s h e d ,  0or ruEat¢~l ,  :Ke in foroed  Or ~-ol led)  

Volume Capacity of Tank in 10 or Qv.er. 10. Over 14 Over 
Gallons per Inch of Length Less to 14 .to 18 18 

Thickness in decimals of . . . .  
inches .096 .109 .130 .I51 

M I N I M U M  T X I O 1 r l T E S S  OF H.HZT., 'v'- IB~r~ETS : 
A lumlnu~n A l l o y s  GI~.20A, GIB',40A ant1 GM4OA 

VOY~UM]~ C A P A C I T Y  D i s t a n c e  B e t w e e n  A t t a c h m e n t s  o f  B u l k h e a d s ,  
OF  T A N X  I N  B a f f l e s  o r  O t h e r  S h e l l  S t i f f e n e r s  

C}AI,~ONS P E R  I N C X  36 i n c h e s  O v e r  86 i n c h e s  O v e r  64 i n c h e s  
O F  T-~.I~GTX or  l e s s  to  54 i n c h e s  

"T~ach DeoLmal  T h i c k n e s s  
f o r  M a x i m u m  S h e l l  
]SLadlus o f  T-ess t h a n  70 
i n c h e s :  

• 10 gallons or less . . . .  . . . . . . .  087 
Over 10 to 14 gallons . . . . . . . .  087 
Over 14 to 18 gallons . . . . . . .  096 
Over 18 gallons . . . . . . . . . . . . . .  109 

.087 .096 

.096 .109 

.109 .130 

.130 ;151 

T~ach ] ) e ~ l m a l  T h i c k n e s s  
f o r  M a x i m u m  She l l  
R a d i u s  o f  '70 i n c h e s  o r  
m o r e ,  b u t  l e s s  t h a n  90 
l ~ c h e s ,  

10 gallons or less . . . . . . . . . .  087 
Over 10 to 14 gallons . . . . . .  .096 
Over 14 to 18 gallons . . . . . . .  109 
Over 18 gallons . . . . . . . . . . . . .  130 

.O% .109 
.109 .130 
.130' .151 
.151 .173 
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~ ' I ~ U X  T ~ r I C Z I ~ E S S  OF S X E  T-T- S~¢~-ETS (Continued) 
A l u m i n u m  A l l o y s  Gttg-0A, ~¢~,~0A an& G M 4 0 A  

VOT-U~J~ C A P A C I T Y  D i s t a n c e  B e t w e e n  A t t a c h m e n t s  of  B u l k h e a d s ,  
O F  T A N E  Y~T B a f f l e s  o r  O t h e r  She l l  S t i f f e n e r s  

Q ~ T . ~ O N S  P E ~  I~'C~¢ S6 i n c h e s  O v e r  36 i n c h e s  O v e r  54 i n c h e s  
O F  ~ - N G T ~ ;  o r  l e s s  to 54 i n c h e s  

I n c h  D e c i m a l  T h i o k n e s ~  
f o r  ~ n u m  S h e l l  
R a ~ t n s  o f  90 i n o h e s  o r  
m o r e ,  b u t  l e s s  t h a n  125  
i n c h e s :  

I0 gallons or less .  . . . . . . . . .  096 .I09 .130 
Over 10 to 14 gaII0ns . . . . . .  .109 .130 .151 
Over 14 to 18 gallons . . . . . . .  130 . . . .  151 .173 
Over 18 gallons . . . . . . . . . .  ~ .151 .173 .194 
Y.neh D e c i m a l  T h i o k n e s s  

f o r  ~ x i m u m  Shel l  
~ d l u 8  o f  l g 5  i n c h e s  
o r  M o r e l  

I0 gallons or less . . . . . . . . . .  109 .130 .151 
Over 10 to 14 gallons . . . . . .  130 .151 .173 
Over 14 tO 18 gallons . . . . . .  151 .173 .194 
Over 18 gallons . . . . . . . . . . . .  173 .194 .216 

23. Joints.  

231. Joints shall be welded in accordance with recognized 
good practice and the efficiency of any joint shall be not less than 
85 per cent of that of the adjacent metal in the tank. 

232. Mild steel and low alloy low carbon steel may be used 
in the Construction of a single tank, providedeach material, where 
used, shall comply with the minimum requirements of its respective 
specifications for that section of the t a n k . .  

233. In cargo tanks constructed of aiuminum alloys, all 
joints in and to tank shells, heads and bulkheads shall be welded. 
All welded aluminum joints shall be made in accordance with 
recognized good practice, and the efficiency of a joint shall not 
be less than 85% of the annealed properties of the material in 
question. Aluminum alloys for high strength welded construction 
shall be joined by an inert gas are welding process using filler 
metals R-GR40A, E=GR4.0A (5154 a l l o y ) a n d  R - G M S 0 A ,  E -  
GMS0A (5356 alloy).as conforming .to .American Society of Test- 
ing Materials Specification No. B285-57T (American Welding 
Society Specification No. AS. 10-57.). . . . . .  . . "  
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24. Bulkheads and. Baffles. , 
241. Every cargo tankhaving a total capacity in excess of 

1500 gallons and used for the distribution of Class I and II  flam- 
mable liquids toautomotive 'and marine service stations to which 
the public is invited shall be divided into compartments, no' one o f  
which shall exceed 1200 ga l lons . .A construction tolerance Of I0 
per cent sha!l be allowed for.capacities of individual compartments 
or tanks. 

242. Bulkheads or compartments shall not be required in 
any cargo tank used for transpqrtation service, regardless of total 
capacity, provided such cargo tank is not used for the delivery of 
flammable 'liquids to service stations' or other premises to which 
the public 'is invited. Bulkheads 'or compartments shall not be 
requirecl in:any Cargo tarik use d for  asphalt service. 

243. Every cargo tank, and every compartment over 90 
inches in length, except those used in asphalt service, shall be pro- 
vided with baffles, the .number oi which shall be such that the 
linear distance between any two adjacent baffles, or between any 
tank head or bulkhead and the baffles nearest it, shall in no case 
exceed 60 inches. 

, 244. The cross sectional area of each baffle shall be not less 
than 80 per 'cent of the cros's sectional area of the tank and.th e 
thickness of such baffle shall be not less than that required for 
heads and" bulkheads of :the cargotank in which installed. 

245. Cargo tanks with ~ compartments carrying flammable 
liquids of different classes shall be provided with an air space 
between compartments and {his'air space shall be equipped and 
maintained with drainage facilities operative at all times.- 
25. Test.  

251. At the'time o f  manufacture every. Cargo tank shall be 
tested by a minimum air or hydrostatic pressure of 3 pounds per 
• square inctl applied to, each compartment, or to the whole tank if 
it be not divided into compartments2 Such pressure shall be main- 
tained.for a period of at  least 5 minutes, during which, if the test 
is by air pressure,.the'entire exterior surface Of all the joints shall 
be coated with a solution of soap and  water, heavy oil, Or other 
material suitable f o r  the' purpose, foaming or bubbling of which 

.will indicate the Ri-esence of leaks. Hydrostatic pressure, if used, 
shall be gauged at the top of the tank; and the tank shall be in- 
spected at. the joints for the issua'.nce"of' liquid to indicate leaks. 

;Any leakage' disco'¢ered by either of the.methods above described, 
or by ,any "other method shall be deemed as evidence of failure to 
meet the requirements of this specificationt '- ' 



885-12 TANK VEHICLES FOR FLAMMABLE LIQUIDS 

C H A P T E R  3. P I P I N G  A N D  C O N N E C T I O N S .  

80. Out le t  Va lve  and  Fauce t  Connect ions.  

301. Outlets shall be substantially made and so attached to 
the tank. 

802. Draw-off  valves and faucets shall have discharge ends 
threaded, or they shall be designed so as to permit  being tightly 
connected to hose extending to fill pipe. 

8 1 .  Ven t s  and E m e r g e n c y  Relief. 
311. Each cargo tank or compartment, except those used 

in asphalt service, shall be provided with a vacuum and pressure 
operated vent with a minimum effective opening of 0,44 square 
inch, and shall also be provided with an emergency venting facility 
so constructed as to pi-ovide a rniriimum free-venting opening 
having a net area in square  inches equal to 1.25 plus 0.0025 times 
the capacity of the cargo tank or compartment in gallons. I f  the 
emergency venting facility operates m response to elevated 
temperatures,  the critical temperature for such operation shall not 
exceed 200 ° F. 

312. Each cargo tank used in asphalt service shall be pro- 
vided with a vent having an effective opening at least eqaivalent 
to a nominal 2-inch pipe. 

313. Each cargo tank for, asphalt service..'shall be provided 
with a manhole at least 16 inches in diameter designed to relieve 
internal pressure at between two ahd three pounds per square inch 
gauge or an equix;-alent relief 'device: ' ' 

32. E m e r g e n c y - D i s c h a r g e  Control .  

L iquids  H a v i n g  Viscosi t ies  Less  T h a n  45 S S U .  

321. The outlets of each cargo tank or compartment used 
for transportation of Class I and I I  f lammable liquids, and 
trucks constructed hereafter  for transportation of Class I I I  flam- 
mable liquids having a viscosity less than 45 seconds Saybolt 
Universal at 100 ° F., shall be equipped with a reliable and efficient 

-shut-off valve located inside the shell; or in the sump when it is 
an integral part  of the shell; and designed so that the valve must 
be kept closed except during loading and unloading operations. 

Novg: 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 products. 
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822. The oper/tting mechanism for  the valve shall be pro- 
vided with a secondary control, remote from the fill openings and 
discharge faucets, for use in the event of accidents or fire during 
delivery operations. 

323. The control mechanism shall be provided with a fusible 
section which will permit valves to close automatically in case 
of fire. 

324. In every case there shall be provided, between the shut- 
off valve seat and discharge faucet, a shear section which will break 
under strain unless the discharge piping is so arranged as to afford 
the same protection and leave the shut-off valve seat intact. 

Liquids  of Viscosities of 45 SSU or More.  

325. The outlets of each cargo tank used for the transporta- 
tion of liquids having a viscosity equal to or greater than 45 
seconds Saybolt Universal at 100 ° F. shall be equipped with a suit- 
able shutoff valve, located internally, designed so that the valve 
will remain operable if the external connection is sheared off or a 
front or rear-head mounted valve securely reinforced and pro- 
tected against shock or road hazards. 

33. Overf lows and Drains  for  Asphal t  T a n k  Vehicles. 

331. Overflow protection for asphalt tank vehicles shall 
be 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 ve- 
hicle's exhaust system. 
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C H A P T E R  4 .  T A N K - V E H I C L E  CHASSIS ,  A S S E M B L Y  
AND A P P U R T E N A N C E S .  

40. Tires. 
401. All tank motor vehicles shall be equipped with rubber 

tires on all wheels. 

41. Assembly. 

411. :Every cargo tank shall be adequately supported upon 
and securely attached to or be a part of the tank vehicle upon 
which is it carried. 

42. Static Protection.* -. . 

' 421. Cargo tanks, and vehicle chassis, shall b'e electrically 
bonded. 

.422. Provision shail be made in  the tank  structiure of the 
vel~iqle, for the bonding of '  vehicle to the ill! pipe during truck 
loading operations. 

43. Protect ion Against  Collision or Overttlrn. " -  

431. ".Draw-off valves or faucets prQjectin_gbeyond the fra.me 
at the rear of a tank vehicle shall be adequately protected against 

• . " ,  . ' i i " :  'coflision by bumpers or similar means: 

432. o n  tank vehicles constructed hereafter, all closures 
for filling openings shall be protected from dam.age in the event of 
ov, erturning of the tank vehicle by being enclosed within the body 
of the tank or a dome attached thereto, or.by the use of suitable 
metal guards securely attached to the tank or the frame of the 
tank vehicle. 

44. Light ing.  

441. No lighting device other than electric lights shall be 
used on tank vehicles. Lighting circuits shall have suitable over- 
current 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. 

*Drag chains and straps, formerly specified for the purpose of eliminating 
static charges, have been sbown to be ineffective and their elimination is 
recommended. 
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4 5 ,  Fuel -Sys tem.  
451. Fuel tanks shall be s o  designed, constructed and in- 

stalled as to present no unusual hazard, and shall be so arranged 
as to vent during filling operations and permit drainage without 
removal from their .mountings. 

' : 452.: All portions of the fuel-feed- system, including carbu- 
retor, pumps, anda l l  auxiliary mechanisms and connections shall 
be constructed and installed in a workmanlike manner, and so con-. 
strutted and located as to minimize the fire hazard, with no readily 
combustible materials used. therein, and shall, except for Diesel fuel 
c0nnectionsl .' be well separated from the engine exhaust system; 
A' pressure-release device Shall be provided where necessary. The 
fuel-feed lines shall .be made of materials not adversely affected 
by the fflel' to be used or by other materials likely robe encountered, 
of adequate strength for their purpose, well secured to avoid 
chafing or undue vibration, having a readily accessible and reliable 
shut-off valve or stop-cock. Joints. depending upon solder fo r  
mechanical strength and liquid tightness sha.ll not be used in the 
fuel system at or near the engine, or its accessories, unless the 
solder has a melting point of not less than 340 ° F., or unless a 
self-closing, thermally controlled valve set to operate at not ex- 
ceeding 300 ° F., or other equivalent automatic device, shall be in- 
stalled in the:fuel .line 0n the  fuel-tank s ideof  such joint.: 

458. Fuel tanks .~or 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 
topreven t flash back. ' " ' , :  -. : ,-., 

'46. ~ Exhau;£  System. '" 
461. The exhaust system, inciud{/ig Muffler (dr silencei:} 

arid exhaust line" shall.have ample• clearance fi'om the' fuel system 
-and combustible materials, and shall not be exposed to leakage or 
spillage, o.f product or, accumulations of, grease, oil or gasoline. , 

'.46~.': The ekhau~st system, 'ificludirig" all :units; shall be con- 
structed and installed in a workmanlike manner. A muffler (or 
silencer) cut-put shall not be used. 

; . . ' , C . ,  : ' "  ' , .  

~47. Full  Tra i le rs .and  Semi-Trailers.  , '  , .  . . . .  

471. Trailers shali, be f irmly and securely attached to the 
:vehicle drawing them, in a manner conforming with recognized 
good pi'actice. 

472. Ea~ch full-trailer, and semi-trailer, shall be equi~pped 
with reliable brakes on all wheels, and adequate provisio n . shall be 



885-16 TANK VEHICLES FOR FLAMMABLE LIQUID S 

made for their efficient operation from the driver's seat of the ve- 
hicle drawing the trailer, or semi-trailer. 

478. Trailer connections shall be such as to prevent the 
towed vehicle from whipping or swerving from side to side 
dangerously or unreasonably and shall cause the trailer to follow 
substantially in the path of the towing vehicle. 

48. Fire  Ext inguishers .  

481. Each tank vehicle shall be provided with at least one 
portable fire extinguisher having at least a 12-I3, C rating or when 
more than one  is provided, each extinguisher shall have at least 
a 6-B rating. Ratings shall be in accordance with the Standards 
for  Installation, Maintenance and Use of Portable Fire Extin- 
guishers, No. 10. 

482. Fire extinguishers shall be kept in good operating con- 
dition at alt times, and they shall be located in an accessible place 
on each tank vehicle. 

C H A P T E R  5. A U X I L I A R Y  E Q U I P M E N T .  

50. Auxi l iary  In te rna l  Combust ion Engines .  

501. Internal combustion engines, other than those providing 
propulsive power, installed or carried upon a tank vehicle trans- 
porting Class I and II  flammable liquids for  the purpose of pro- 
viding power for the operation of pumps or other devices, shall 
meet the following requirements: 

502. The engine air intake shall be equipped with an effective 
"flame attester, 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. 

508. The fuel system shall be so located or constructed as 
to minimize the fire hazard. I f  the fuel tank is located above or 
immediately adjacent to the engine, suitable shieldingshall  be 
provided 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 workman- 
like manner. . . 
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504. Pumps and other appurtenances carrying or containing 
flammable liquids shall be so located in relation 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 positioned, rotated 
or shielded as to minimize the possibility of drawing flammable 
vapors toward the engine. 

50fi. 'When the engine is located in a position where spillage 
from the cargo tank or its appurtenances or from side racks might 
constitute 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 vicinity of the engine. 

506. Where the engine is carried within an enclosed space 
adequate provision shall be made for air circulation at all times,. 
to prevent accumulation of explosive vapors and to avoid over- 
heating. 

507. The exhaust system shall be substantially constructed 
and installed and. free from leaks. The exhaust line and muffler 
shall have adequate clearance from combustible materials and the 
exhaust gases shall be discharged at a location which will not con- 
stitute a hazard. W h e n  engines are carried as in paragraph 
506, the exhaust gases shall be discharged outside of each such 
closed space. 

508. 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. 

51. Auxiliary Electric Generators and Motors. 

511. Electrical equipment installed or carried upon a 
tank vehicle transporting Class I and II flammable 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: 

512. Generators which are mounted on the engine pro- 
viding propulsive 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 explosion-proof enclosure. 


