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Superintendencia de
Electricidad y Combustibles

DEPTO. TECNICO PRODUCTOS DE COMBUSTIBLES

PROTOCOLO DE ANALISIS Y/O ENSAYOS DE PRODUCTOS DE

COMBUSTIBLES LIQUIDOS

PC N° 104 /

PRODUCTO

ESPECIFICACION TECNICA

DISPOSICIONES LEGALES

I.- ANALISIS Y/O ENSAYOS

1.- Requisitos generales

2.- Material

3.- Integridad estructural

4.- Uniones

5.- Soportes y anclajes

6.- Refuerzo circunferencial
7.- Proteccion contra accidente
8.- Pasillo superior

9.- Marcado

10.- Presion de disefio
11.- Espesores de mantos, cabezales
mamparos y rompeolas

12.- Escotillas de llenado y pasahombre

13.- Venteos
14.- Vilvulas de emergencia
15.- Métodos de ensayos

FECHA: 26 de Julio de 1991.
ESTANQUES PARA TRANSPORTE DE
COMBUSTIBLES LIQUIDOS.

DOT MC-306, estanques para transporte
(cldusulas 178.340 y 178.341).

Resolucion Exenta de SEC N° 642 de 1988 y
Decreto de Economia N° 278 de 1982.

DOT 178.340

OB WN

1)
10b) (2

DOT 178.341
(MC 306)

1-b)

AU kW

NOTAS: (1) El pasillo superior de los estanques debe ser construido con un material

antideslizante.
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II.-

2.1

2.1.1

2.1.2

2.1.3

(2) Para la informacién contenida en la placa de identificacién del estanque se
tendran presentes las siguientes consideraciones:

a) En fabricante del vehiculo, se debe entender fabricante del estanque.

b) En especificacion técnica, se debe hacer mencién al presente protocolo,
como sigue: SEC-PC N° 104.

¢) Utilizar unidades S.I. y entre paréntesis otras unidades.

SISTEMAS DE CERTIFICACION
CERTIFICACION

Los Laboratorios o Entidades de Certificacién autorizados por SEC deben verificar
que los estanques se fabriquen conforme a todas las exigencias de a especificacién
técnica MC-306 del D.O.T. (Departamento de Transporte de EE.UU. de
Norteamérica) y disposiciones del Decreto N° 278 de 1982 del Ministerio de
Economia, Fomento y Reconstruccion.

Responsabilidad por la certificacion de los estanques.
Mandante

Cuando la fabricacion de un estanque sea requerida por un mandante determinado,
bajo sus especificaciones, serd responsabilidad de éste solicitar la certificacién
respectiva a través de un Laboratorio o Entidad de Certificacién.

Fabricante

El fabricante que desee comercializar directamente un estanque bajo sus
especificaciones, sera responsabilidad de éste obtener la certificacién respectiva,
previo a la comercializacion de dichos productos.

Los certificados y los informes de la fabricacién del estanque deberdn ser
mantenidos por el propietario o mandante, segiin corresponda, durante un periodo
no menor al de la inspeccién periédica del estanque. Asimismo, las radiografias
deberan ser guardadas en un lugar adecuado por un periodo no menor de 5 aiios.
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2.2

2.3

24

Superintendencia de
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CALIFICACION DEL FABRICANTE DEL ESTANQUE

Previo a la certificacién de los estanques el Laboratorio o Entidad de Certificacién
debera calificar la infraestructura humana y fisica del fabricante, a fin de
determinar si éste cuenta con los medios necesarios para fabricar estanques de
combustibles que satisfagan los requisitos del presente protocolo. Esta calificacién
debe considerar al menos los siguientes aspectos:

- Medios de produccion y medios de control.
- Calificacién del personal técnico relacionado directamente con la fabricacién.
- Debera exigir planos de los estanques y procedimiento de fabricacién para ellos.

APROBACION DE TIPO

Para la aprobacién de tipo se deberdn considerar los requisitos minimos prescritos
en el Capitulo I. Se entendera por tipo a un estanque para transporte de
combustibles liquidos, de dimensiones, materiales y uso especifico.

Se debera entregar al laboratorio o Entidad de Certificacién una memoria de
célculo, la que contendri a lo menos: materiales; espesores de pared de manto y
cabezales, mamparos y rompeolas, soportes y anclajes y refuerzos circunferenciales;
planos y especificaciones del estanque incluyendo los métodos de fabricacién que se
emplearin en su construccién; la calificacién del procedimiento de soldadura, los
soldadores y operadores, de acuerdo a la seccién IX del Cédigo ASME.

Sobre la base de estos antecedentes evaluados, fabricar un estanque, el que serd
sometido a los anilisis y/o ensayos prescritos en el Capitulo I para su aprobacién.

VERIFICACION EN FABRICA

~ Posterior a la aprobacién de tipo, durante el proceso de fabricacién, todos los

estanques serdn sometldos, como minimo, a los siguientes analisis y/o ensayos

2.4.1 Inspeccion de los materiales.

2.4.1.1 Verificar la calidad de los materiales a usar a través de los certificados del
fabricante de estos, que el fabricante del estanque tiene la obligaciéon de
entregar a la entidad de certificacion.

2.4.1.2 Verificar que los espesores y otras dimensiones sean los requeridos por el
disefio.

2.4.1.3 Examinar todos los materiales para detectar, tanto como sea posible,
_imperfecciones que puedan afectar la resistencia del estanque.

2.4.1.4 Aprobar el método a aplicar en la reparacién de los defectos en los
materiales y presenciar la reparaciéon. La Entidad de Certificacion debe
confeccionar sus informes con el método aplicado y los ensayos efectuados.
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2.4.1.5

2.4.1.6

2.4.2
2.43

2.44
2.4.5

2.4.6

2.4.7
2.4.8
249
2.4.10
24.11

2.4.12
2.4.13

2.4.14
2.4.15

2.4.16

2.4.17

2.4.18

Superintendencia de
Electricidad y Combustibles

Verificar las marcas de identificacién de los materiales y que éstas sean
correctamente transferidas.

Verificar tipos de hilos y tolerancias en coplas y niples.

Revisar y aprobar el o los procedimientos de soldadura que se aplicarin,
segiin ASME seccién IX.

Comprobar la calificacién de los soldadores y operadores de equipos de
soldar, segin ASME seccion IX.

Verificar las uniones soldadas de los mantos.
Verificar las uniones soldadas de los cabezales.

Verificar las dimensiones de los compartimientos y las uniones soldadas de
los mamparos con el estanque.

Verificar las uniones de soportes y anclajes.

Verificar las uniones de los refuerzos circunferenciales.

Verificar el tipo de conexiones de tuberias y sus uniones soldadas.
Verificar la geometria y las uniones soldadas.

Verificar limpieza de los biseles y dreas adyacentes de soldar.

Verificar visualmente y por medicion, que las uniones soldadas de tope no
tengan socavaciones ni exceso de refuerzo.

Verificar visualmente o por medios apropiados que las uniones soldadas de
filete tengan adecuada penetracién en la raiz y no tengan socavacion.

Verificar la dimensiéon de la soldadura.
Inspeccién radiografica de la soldadura.

Ensayos con particulas magnéticas o liquidos penetrantes de la soldadura
y/o transicién cénica de union manto cabezal, si fuese necesario.

Inspeccion a medida que la fabricacion progresa para detectar
imperfecciones en los materiales que quedan al descubierto durante la
fabricacién y para asegurarse que el trabajo estd siendo realizado
apropiadamente.

Efectuar el control dimensional del estanque, coplas, niples, etc.
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3.1

3.2

Superintendencia de
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2.4.19 Una vez terminado deben medirse y registrarse en un diagrama de
ubicacion los espesores del manto y cabezales, en varios puntos para que
sirvan de referencia en futuras inspecciones.

2.4.20 Verificar requisitos e instalacion de cierres para escotillas de llenado y
pasahombre.

2.4.21 Verificar requisitos e instalacion de vilvulas de venteo y emergencia.
2.4.22 Presenciar el ensayo de hermeticidad.

2.4.23  Certificar la fabricacién del estanque registrando los resultados de la
inspeccion, ya sea incluidos en el mismo certificado o en informes
adicionales.

REQUISITOS ADICIONALES

Aunque no forma parte de los requisitos para la certificacién de los estanques antes
sefialados, para el transporte de combustibles liquidos por camiones estanques se
debe cumplir adicionalmente con lo dispuesto en el Decreto de Economia N° 278 de
1982, en los puntos:

- 5.1.9 Instalacion eléctrica
- 5.1.11 Identificacion y letreros
- 5.1.12 Equipos auxiliares

Por otra parte, se debe tener presente que todos los requisitos que guardan relacién
con el vehiculo para el estanque, a saber: camién, tractocamién, remolque y
semiremolque, deben cumplir con las disposiciones pertinentes dispuestas por la
Autoridad Competente (Ministerio de Transportes y Telecomunicaciones).

IRS/ECG/rmo.
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§ 178.337-1% Pumps and Compressors, Sce § 173.33 (&) (0) | Code. The certificnte must ho signed by A respounsible officin) o ¢
anaG (10) of thig subchapter, Inbricating firm, Tho certifiente must state whether or not it jne iy, 2
e T certlification that g valves, piping, and protective dovices v v g
’ with the requirements of the specification. If jt does not o et
the installer of any such valve, piping, or dovico shall sappls o
: . the owner shall obtain a certifieato asserting complete cotnpliam
/'§ 178.337-1¢ Testing, (a) Inspection and tests. Inspeetion wntl_l _Lhesc sp_cci.hcntions fo!' such devices, 'l‘hg certifienr.
of malerinly of construction of the tank and jis appurtenances and gcrtlhcntps, will includo suflicient sketches, drawings, and e
original test and inspection of the finished tank nnd jtg appurten- | information to indicate the Iocul,xon_, make, madel, nnd kize of s
nnces must be as required by the ASMI Code and as further re- | valve and the trrangement of all piping nssocinted with the taes
quired by thig specification ‘except that for tanks constructed in (1) The certificate muyst contain n statement indicaling whevse
neeordance with Part, U7 of the ASME Code the original test | or not the cargo tank was post-weld heat treated for anliy i,
bressure must be at least Lvice the tank design pressure, ammonin as speeified in § 178.337-1(1),
(b') Ttlm o“&nerl sln:lll relain tlllo c‘:c;py lof t,h(l) dnt;t report L
certifientes nud related pn vers in his files thronghout HE ownerad~
(b) Weld testing and inspection. ‘ : of tho tank and for nt cnlst one yonr t,hcrcn[ut;'; il in tha ey
. of chango in ownership, retention by tho prior owner of nonfy.: -y
(1) Eneh tank constricted in aecordance with Part UIIT pllologrnphicully reproduced copies will 20 deemed to Futis(y 2.
of the ASME Code must he subjected, after postweld loat tront- requirement.  Each motor earrier using the tanle, if ot the on:
ent and ivdrostatic tests, (0 0 wol Muoreseent magnetje parlicle | thereof, shall obtain o copy of the dnta report nnd certificnte Med
inspection 1 be mnde on wf welds inor on the tank shell and heads | retain them in his files during the time ho usea the tank nnd fur o
Joth inside and out. The method of inspection must conlorm to | least one yenr thereafter.
€ Appendix Y1 of the ASME Code, aragraph UA-70 through UA-72
except that permanent magnets shall not bhe yged.

—_—

(2) On tunks of over 3,500 gallons wnter capacity other than § 178'340 Ge"eral desi 2

. th:])_sc dcmi-ri:;cd i{n stnl)pnrn;lzrnph ((jl) orf llllxis pl::]rugrnph unlﬁss hlxll]xi tion requirements applicable to specifientions M jud
- ruddographed, n test must be made o all welds in or on the she WW’}QFM : -

" and heads Loth inside nnd outside by cither the wet fluorescent ), MC 307 (17833 12), and MC 312 (§ 178.343) cores

" b s b tanks,

. gm nelhc ptx}rélclc method confo,rm(;ng to ’Appcndxx VI of the ASME; | “Bnke
-+ Code, liquid dye penctrant method, or ultrnsonje testing in accord-
', ance ’with' Appendix U of the ASRIE Code. ‘ermanent magnets amgi IK/P'C‘?%O{% casrfé%dg‘;:‘]gon {:f‘g;%’gagﬁlg;' AanC(: :?(?(?’ ‘{‘,’(‘5 .,‘”1
ynuat ot be used to perform the magnetic particle inspection. and MC312 cargo tanks construyetod o or after Dc'cgmbér 1, 1o

SRPe Al d . . the requirements contained in this section in addition to the 1w
.- () Al defeets found shall be repaired, the tanks shall then uirements of encly pplicable specification ns contained in § 178341
agein be postweld heat Lreated, if such hent treatment was pre- ?MC 300), § 178.342 (MC 307) and § 178.343 (MC 312),
_viously performed, and the repaired arcas shall again bo tcstcg. !

(b) All of these specifieation requirements arg minimum e -
quirementa,

' \ § 178.337-17 Marking. () Metat Identification plate. Encl §178.340-2 General requirements, (}n) Every cargo tank ard
. fank shall have n non-corrosive metal plate permanently aflixed { vessel shall bo designed and constructe n necordance with tte
by brasing or welding nround jts perimeter, on the right side noar | best known and available practices in addition to the other appis

the front, in a placo rendily accessible for inspection and main- cable cargo tank specification requirements,
tained legible, Op multitank vehicles plates shall be attached to

' . ! . i i ies appli-
each tank at the front in o placo readily nccessiblo for inspection, (b) Those otas rements relating to parts and nceessorics apl
- Each fnsulnted tank shall havo an nddn};ionul plate, as described, :n_blodtg “{! mt°t%5 V‘t’."t’flciic"f"gas n méer;;t?toncomlmf.rco s o
- tlixed to tho jacket in the location specified.” Neither the plate in'l'nc }" “tr lgtl .0 "".'. °t.°r arrier Safety Regule ions are a
its‘e)lf nO{ th(t: m%-(mlls ofl nttnclll(ment to thol}m;k or] jnclimt, muyl bg ftegral part of this specification,

" .- subject to attac 1Y tho tank contents, the plate is attache i itionnl i ibed i
directly to tho tank by welding it ghall bo welded thereto before I’n(rct) l;\:’;hg %gg’;:!l:?:g(}ztzlxsng;]l{:lo&%’;cgduilbrig;nﬁt:gscggﬁ.;zrér)cd ,::
the tank is postweld hent treated. “The plate shall bo lainly marked integral part of these specifications, :

- by stamping, embossing, or other means of forming letters jnto the
-z~ metal of the plnteA\vith the follo.winr inlormut.ionl in ud;iit}on'tol t'hitf.. (d) Multl-purpose cargo tank.
! ,_:"‘ chuircd,._!)y tho SME Code, in characters at cast 26 inch high: (1) A single cargo tank may be divided into compartments o! -

* Vehiclo Manufncturer different epeclﬁcqtion_construqtion. Each such compnrtment shal) .
Vehicle Manufacturer's Serin) Number conform to specifieation requirements: concerned,
D. 0. T. Spcciﬁcntiop_l\'u‘mber MC-331 (2) A single cargo tank may be physically altered to_comply
Vessel Material Spocification Number with another cargo tank specification in theso regulutions; of
. o é’Vgtpr ?‘,‘lmglg ‘t“ Pounds (sco Note 1) altered to pccommodate o commodity not requiring a D1
" riginal "Test Date

specification tank,

, N_on: 1 Boo § i73.315 (a) regarding water capncity,

R s 178.340-3 Materlal, (a) All sheet and plate material for
e () Ench tank motor vehicle must also be marked ng required | Shell, hjnd" bulkheads and baflles for cargo tanke which are n. -
" by §177.823. L :

\ C . ‘(1% ALU&IINUM ALLOIYS (AL)’. Only flluminun} alloy e

E i 7 : i for fusion welding and in complinnce with one of 1}
§ 178.337-18 Certification, (2) For each tank the tank vehicle |, brinl suita e, ML ve! .
manufucturer shall supply and the owner shall ubtain the tank man- [/ ollowing ASTM epecifientions shall be used:

ufacturer's data report required by the ASM Code, nud n certifi- ASTM B-209 Alloy 5052 ASTM BB-209 Alloy 5254
cale stating that the completed tank vehicle is in completo compli- ASTM B-200 Alloy 5086 ASTM. B-209 Alloy 5454

ance in all respects with specifieation MC 331 including tho ASME ASTM B-209 Alloy 5154 ASTAL B-208 Alloy 5652
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. Al honds, buikhoads, immos, and ring stiffenors may use 0 tompor
 inea.ed) or stronger tempers.:: All shells shall be made of ma-
veclnle with propertios equivalent to 1 32 or I 84 tompers, except
that lower ultimate stren%th tempers moy be used if the minimum
shell thicknesses in Tablo 11 in §§ 178.341-2, 178,342-2, or 178.343-2
ate increased in inverse proportion to the lesser ultimate strength,

(2) STEEL.

» MUd steel. High strength Austenitle
o (M8) ow alloy stainjess
- stes]l (RISLA) stesl (SS)
Yieldeossaonsrnioanse] - 25000 pal 45,000 psl 26,000 psl
Ultimate strongth. ., .. 45,000 psl . 60,000 pst 70,000 psi
Elongation, 2-inch i
samplos, cvivennenss . 20% ¢ 5%, 30%

§ 178.340-4 - Structural integrity, .I(n) Maximum stress values,
‘I'lie- maximum calculated stress value must not exceed 20 percent
of the minimum ultimate smxxgth of the material as authorized
i § 178.340-3, excopt when ASME Code pressure vessel design
thuirement:a‘npply.; AR .

< (b) Loadings.  Cargo tanks shall ba provided with additional
structural elements ag necessary to prevent resulting stresses in
‘excess: of those permitted in paragraph (n) of this subsection,
‘Consideration shall be given to forces imposed by each of the
following loads individunlly
mation of any combination ‘herpof:

(1) Dynamio loading under all product load configurations,
(2) Internal pressure, ~ - . - .-

' (3) Supérimposed loads such ns operating equipment, insula-
tion, linings, hose tubes, cabinets and piping. . :

'.(4) Renctions of supporting lugs and saddles or other supports.

(5) Effect of temperature gradients resulting from product and
mbient temperature extremes, ‘Thermal coeflicients of dissimilar
naterials where used-should be pecommodated.

P Ius

'§178.840-5 * Jolnts, . (a) Method of {oinlng. All joints . be-
tween tank shells, héads, baflles (or bafile attaching rings), and
bulkheads shall be welded in accordance with the requircments
contained in this section, - <. .~ o R

(b) Strenﬁth of jolnts (Aluminum Alloy (AL)). All welded

- aluminum alloy joints shall be made in accordance with recognized

good practice, and the omcience' of a joint shall be not less than 85

percent of the properties of the adjncent material, Aluminum

alloys shall be joined by an inert gas ar¢ welding process using

.aluminum-magnesium type of filler metals which are consistent

with the materinl supplicrs recommendations, ,

(c) Strenith of joints (Mild Steel (MS), High Strength Lo
Altoy (HSLA), Austenitic Stainless Steel SSS)). Joints shall be
welded in nccordance with recognized good practice and the effi-
ciency of any joint shall be not less than 85 percent of the mechani-
enl propertics of the adjacent metal in the tank,

(Sl) Combinations of mild steel (MS), high strength low alloy
(HSLA) and/or nustenitic stainless steel (8S), may be used in the
construction of a single tank, provided that each materinl, where
used, sha)l comply with the minimum requirements specified in
§178.340-3 (a) for the materinl used in the construction of that
gection of the tank. Whenever stainless steel gheets are used in
combination with sheets of other types of steel, joints made by
wolding shall be formed by the use of stainless steel electrodes or
filler rods and the stainless steel electrodes or filler rods used in the
welding shall be suitable for use with the grade of stainless steel
concerned, according to the recommendations of the manufacturer
,of the stainless steel electrodes or filler rods,

/ (d) Compllance test. Compliance with the requirements con-

tnined in pnraﬁmph (b) or (c) of this subsection for the welded.

joints indicated in paragraph (a) of this subsection shall be de-
termined by preparing from materials representative of those to
bo used in tanks subject to this specification and by the same
technique of fnbrieation, 2 test specimens conforming to figure ns
shown below and testing them to failure in tension. One pair of
test specimens moy represent all the tanks to be made of the same
combination of materials by the same technique of fabrication, and
in-the same shop, within six months after the tests on such samples
hove been completed. Theo 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.

and whero applicable o vector sum-
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‘ §178.840-8 Supports and anchoring. () Cargo tanks with
Arames not made integral with the tank ns by welding,. shall bo
rovided with restraining devices to eliminate nny relative motion
etween tho tafl@&nd Trame which may result from the stoppin
starting or turning of the vehicle. Such restraining devices shoﬁi
bo readily nccessible for inspection and maintenance, except that

i!nsu_lution and jacketing are permitied to cover the restraining
ovices,

(b) Any cargo tank desi;ined and constructed so that it con-
stitutes in whole or in part the structural member used in lieu of a
fritme, shall be supported in such & manner that the resulting stress
levels in the cargo tank do not exceed those specified in § 178.340-4
{n). The design calculations of the support clements shall include
loadings imposed by sbofping, starting and turning in addition to
those imposed s indicated in § 178.340-4 (b) usin;i 20% of the
minimum ultimate strength of the support material,

’

¢
~ § 118.340-7  Circumferential reinforcement. (o) Tanks with
shell thicknesses less than 34 of an inch shall in addition to the tank
heads be circum{erentially reinforced with either bulkheads, baflles,
or ring stiffeners, It is permissible to use nny combination of the
aforementioned reinforcements in a single cargo tank,

(1) Location. Buch reinforcement shall be located in such a
mannér that the maximum unreinforced portion of the shell bo as
specified in Table 11 of the applicable specification and in no case

~more than 60 inches, Additionally such circumferential reinforce-

ment shall be located within one inch of points where discontinuity

‘in_longitudinal shell sheet alignment. exceeds 10 degreea unless
otherwise reinforced with structural members capable of main-
taining shell sheet stress levels permitted in § 178.310-4 ().

(b). Baflles. Baflles or baflle attaching rings if used as rein-
forcement membera shall bo eircumlerentinily welded to tho tank
shell, The wolding must not be less than 50% of the total circum-
ference of the vessel and the maximum unwelded space on this

~joint shall not exceed 40 times the shell thickness,

(¢) Double bulkheads. Tanks designed to transport different
commodities which if combined during transit will cause a danger-
ous condition or evolution of heat or gas shall be provided with
compartments separated by an nir space. This nir space shall be
vented and be equipped with drainage facilities which shall be
kept operntive at all times.

ahora Ao .

(d) Ring stiffeners, ﬁling stilfeners  when used to comply
with this seclion shall he continuous around the cirenmference of
the tank shell and shall bave a section modulus about the neutral
axis of the ring section parallel to the shell b least equal to that
determined by the following formula:

-—é— (Min) = 0.00027 WL (MS, HSLA & S8) Steel ’

—(IT- (Min) = 0.000467 WL (AL) Aluminum Alloy

where:

——

(I) = kscctiou modulus (inches)?;

W. = tank width or dismeter (inches);

L o= ring spacing (inches); ic., the maximum distance
from the midpoint of the unsuppurted shell on one
side of the ring stiffener to the midpoint of the un-
aur{)‘ported shell on the opposite side of the ring
“stiffener,

(1) If a ring stilfener is welded to the tank shell (with each
circumferentinl weld not less than 509 of the total circutnference of
the vessel and the maximum unwelded space on this joint not
exceeding 40 times the shell thickness) a portion of the shell mny
be considered as part of the ring scction for purposes of computing



. affecting the produet retention integrity of tho tank.

* . bo attached by o continuous weld around

§ 178.340

f

440

tho ring noction modulus. The maximum portion of the sholl to bo
used in these enleulations s as follows:

Distance hetween
parallel
ureumferenting ¢fng
stifener to shell welds

Clrcum{erential
ring stilfener to
tank shell welds

| S
2 Less thau 20t
2 . 20t or more

Shell section
credit

20t
20t + W
401

where:

t = shell thickness; :
W = distance between parallel circumferential ring stiffener
to shell welda,
(2) If canfiguration of internal or external ring sliffener encloses
nn nir spruees, this nir #pnee shall be nrennged for venting nid be
equipped with drainage fucilities which shall bo kept operative

at all times, ALy 150
.§ 178.340-8  Accident damage protection. (a) Appurtenances:
Tife term “uppurl.c‘lml.lcc" means any cargo tank nccessory attach-
ment that has no liquid product retention or other liquid contain-
ment function, nnd provides no structural support to tho tank.
(1) The design, construction, and installation of any appurten-
ance Lo the shell or hend of the cargo tank must be such a3 to mini-
mize the possibility of appurtenance damage or fnilure ndversely

(2) Structural members, such ns the suspension subframe, over-

" turn ‘protection and external rings, when practicable, should he

utilized s sites for attachment of
accessories Lo a cargo tank.

" (3) Excopt ns preseribed in subparagraph (5

appurtenances and any other

of this paragraph,

" the welding of any appurtennnce to n shell or ?xcnd must be made
by nttachment to o mounting pad. The thickness of n mounting

pad must not be less than that of the shell or head to which it is

-attached. A pod must extend at least 2 inches in each diroction
. irom an

point of attachment of an appuyrtenance. Pads must have
rounded cornera or otherwiss bo shaped in a manner to preclude
stress concentrations on the shell or head. The maunting pad must
the pad.

(4) The appurtenance must be attached to the mounting pad so
thera will he no adverso affect upon the product-retention integrity
of the tank if any forco ia applicd to the appurtenance, in any

-+ direction, excopt normal to tho tanle, or within 45° of normal.

*. (B) Bkirting structures, conduit clips, brakeline clips, and gimilar

" lightweight attachments, which are of n metal thickness, construc-

. stalled to withstand n vertical

tion, or materin), nppreciably less strong but not more than 72
percent of the thickness of the tank shell or head to which such n
device iy attached, may be secured directly to the tank shell or head
if ench devico ia 80 designed and ifstalled that damage to it will not
affect the product retention integrity of the tank, These lightweight
attnchiments must ho secured to the tank shell by continuous weld
or i such munner ng to preelude formation of pockels, which mny
beeomo sites for incipient corrosion,

(b) 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 nnf' part of the collid-
ing vehicle striking the tank., The bumper shall be located at least
G inches to the rear of any vehicle component which }s used for
‘ouding or unloading purposes or may at any time contain Inding
while in transit. Dimensionally, the bumper shall conform to 49
C.F.R. 193.86. Btructurally, the bumper shall be designed to
successfilly absorh (no damage which will cause leakage of prod-
uct) the impact of the vehicle with rated payload, with a decelern-
tion of 2 g using a factor of safety of two based on the ultimate
strength of the bumper material. For purposes of these regulntions
impnct shall be considered uniformly distributed and applied

such 1 ed an
) from any direction at an

horizontally (parallel to the ground
angle not excceding 30° Lo the longitudinel axis of the vehicle,

(c) Overturn protection. All closures for filling, manholo or
inspeetion openings shall he protected from damago which will
result in leskage of Inding in the event of overturning of the vehicle
by being enclosed within the body of the tank or dome ntleched to
the tunﬁ or by guards. ‘

(1) When puards are required, they shall be designed and in-

foad of twice the weight of the
londed tank and a horizontal load in any direction equivalent to
one-half the weight of the londed tank, These design londs may be

. considered indcpendentl{; Ultimnte strength of the material shall
ns

be used a8 4 calculation base. If more than one guard is used each
shall carry its proportionate share of the load. - If proteetion other
than guards are considered tho same design load criteria is applic-
able, '

, (2) Except for pressure nctunted vents no overturn proteclion
13 required for non-opernting nozzles or fittings less than flive
inches in dinmeter (which do not contain product while in transit)
'tlm't project a distance less than the inside dinmeter of the fitting,

his projected distnnce may be measured either from the shell or
the top of an ndfnccnt ring stiffencr provided -such stiffener is
within 30 inchceas of the center of the nozzle or fitting.

(3) If the overturn protection is so constructed ns to permit,
accumulation of ll_?_u!d on the top of the tank, it shall be provided
with drainago facifities directed to a safe point of discharge.

(d) Piping.

, (1) Product discharge piping shall be provided with protection
in such o manner as to reasonably assure against the nccidental
escape of contents. Such protection many be provided by:

(i) Ashear section located outboard of ench emergency valve
seab and within 4 inches of the vessel which wilr break
under strain and leave the emergency valve seat und its

attachment to the vessel and the valve head intact and
capable of retaining product. The shear scction shall be
machined In such o manner as to abruptly reduce the
wall thickness of the adjacent piping (or valve) materinl
by at least 20%; or

By suitable guards capable of successfully absorbing a

concentrated horizontal force of ot lenst 8000 pounds

applied from any horizontal direction, without ¢ umu{;c
to the dlschnrgo piping which will adversely affect tho
product retention integrity of the discharge valve,

(2) Minlmum road clearance. The minimum allowable rond
clearnnce of any enrgo tank component or prolection device
located between any two adjacent axles on a- vehicle or vehicle

combination shall be at lenst 14 inch for each foot soparating such
axles and in no caso less than 12 inches.

,(3) Stren th of piflng, fttings, hose and hose couplings. Hose,
piping and fittings for tanks to be unloaded by pressure shall be
designed for a bursting preasure of at lenst 100 psig and not less
than four times the g)ressure 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 boe to subject certnin portions of the tank piping and
hoso to pressures greater than the csign pressure of the tank, Any
cous)lmg used on hose to make connections shall be designed for o
working pressure not lesa than 20% in oxcess.of the design pressure
of the hose and shall be so designed that there will be no leakage
when connected,

(4) Provislon for expansion and vibration. Suitable provisions
shall be made in every case to allow for and prevent damage due to
expansion, contraction, jarring and vibration of all pipe. Slip
joints shafl not be used for this purpose.

(6) Heater coils. Heater coils, when installed, shall be so con-
structed that the brenking-off of their external connections will not
cause leakage of contents of tank.

(6) Gauging, loading, and air-Inlet devices. Gauging, londi.nF
and air-inlet devices, including their valves, shail be provided with
adequate means for their secure closure, and means shall also be
provided for the closing of pipe connections of valves,

§ 178.340-0 Pumps, (a) Loadingor unloadiniz pumps mounted
on tractor or trailer, if used, shalt be provided with automatie
means to prevent the pressure from exceeding the design pressure
of the tnn[: mounted equipment,.

§ 178.340-10 Cerlification. (a) Certification as required in
paragraphs (b) and (50) of this subsection shnll indicate that such
cargo tank has been designed, constructed and tested in accordance
with the applicable specificntion. MC 308, MC 307, or MC 312 .
(§ 178.341, 178.342 or 178.343).

(1) Multi-purpose tanks. If o cargo tank is divided into com-
partments and each compartment is constructed in accordanco
with the requirements of n different MC Specilieation, there shall
be n metal plate required in parngraph (b) of this subscetion,
loeated on the right side, near t{m front of cach compartment, in u
place readily accessible for inspection, Details nertaining to the
multipurpose configuration shall nlso be clearly indicated on the
manufncturer’s certificate required in paragraph (c) of this sub-
section,

{i) If & cargo tank is constructed in accordance with the re-
quirements ol ono specification and may be: physiecally altered to
meet nnother cargo tank specification in this port; or phymcu!:‘y
altered to accommodate o commodity not re?mr_mg n specifi-
cation tank, such alterations shall be clearly indicated on the
manufacturer’s certificate required in paragraph (c) of this
subsection and the tank mounted multi-purpose plate required
in paragraph (b) (2) of this subsection,
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(3) Spacification shortages, If a cargo tank {s manufactured
«hich does not meat il of the applicabloe afeciﬁcution require-
ments, thereby requiring subsequent manufncturing Involving the
wstallntion of additional components, parts, appurtenances or
srcessorien, it {8 permissible for the original manufacturer to aflix
the metal certification plate required in pnragraph (b) of this
subsection. The specification requirements not complied with shall
te Indicated on the manufacturer’s certificate required in parn-
gruph (¢) of this subsection, When the cargo tank is finally brought
mto complete compliance, the date such compliance 13 accom-
plished shall be stamped on the metal certification plate. The
certificnte shall indicate the pertinent details, date and concern

tmanufacturer or carrier) accomplishing compicto complinnce,

I -

(b) Metal certification plate. There shall be on cvery cnrgo
tank' (or tunk compartment if constructed to different speciticn-
tion) o. motal plate not subject to corrosion located on the right
side, near the front, in a place readliy accessible for inspection,
Such pinte shall bo permanently affixed to the tank by menans of
wldering, brazing, welding, or other equally suitable means; and
upon it shall be marked in characters at least ¥ inch high by st.an-
ing, 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. 43t

N

(1) If 8 cargo tank is to be physically altered to meet another
specification (or to accommodate a commodity nob requiring o
spectfication tnnke such combinations shall be indicated beside
Bpecification Identification, Additionnlly the metal multi-purpose
plates required in subparagraph (2) of this paragraph are required.

" Vehicle monufacturer. ....ii...
“Manufacturer’s serial number. ,\..
pecification Identificationt. s, . vvevevoroi i .
DOT MC 800; or MC 807; or MC 812...........\,

- Date of manufacture..... vesvievceevane

abesssasesss s eas e

P

Certificatlon dato. ivsviviicsccennirieaninannns
Design pressure,.oeeeeeecissscssiisascs
Teat PIeBBUIB. covsereessioversoresraasnstssans
Head material..iivveiciirainrorinnraniiaies
Bhell material. ivivieiiierariiveniiiinsiniiniieiiiiiansn
Weld material. covsarerivaiisirininiregensnieass
Lining materisl, ccovsivavineisnraisnesinrnanesioncieiensoesss
Nominal tank eapacity by compartment ({ront to rear).... U3 Gal.
Maximum produet 1oads . iuieerieecrsssenisenssiarion.. . lba
Loading Hmita, s iivuvivsitaiissensssssss i GPM and/or PSIG
Unloading limits...ivssisiicivineriassees..GPM and/or PSIG

4 Theo loliowlnz mntorlni deal%natlona or combinations thereof) must be ndded:
Aluminum Alloy (AL); Mild Btoel (MB); lth Low Alloy (HSLA);

cesrsseresrean e

ceees...PBIG

Btrength
Austenitio Btainless Steel (8?1. For example *'DOT M('F 300-AL" for cargo tanks
meda of aluminum. A mult{-purposs cargo tank example would be “Combina-
PP

i

* ton MO 300 B8-307 Bg." .

32) Moeta] multl-purpose plate. If a cargo tank is to bo phyei-
cally altered, metal multi-purpose plates shall be mounted adjacent
to tho metnl certification plate readily nccessible for inspection,
Tho mounting of the plates shall be such that only the pinte
{dentifying the applieable specification iz legile nt all timea the
cargo tank is fn comploto complinnce \vibh such specilientions,
‘The mounting of tho plates (or plate assombly) shall bo sccured in
such o manner a8 to bo eapable of retaining the plate when sub-
jected to normal operating conditions. Tho same marking sizo
and moethod used on the certifiention plato shall be used. The
plate shall contain at least the information contained below:

SPECIFICATION IDENTIFICATION MC . __..
EQUIPMENT NECESSARY

Vents Quantity!

Pressuro netualod

Fusible

Frangible
Product discharge

To

Bo{’lom

Pressure unloading fitting
Covers

. Manhole
Fill opening

1 The number roquired to meet applicable specification,  1f no physlenl change
{a required tho letters NC ahall follow the number required, 1 cargo tank is not
80 equipped the word “"NONI" shall be insertod,

(i) Color coding: 'Those parts which must be changed or
added to meet the applicable specification requircments
and the npgro rinte multi-purpose plate shall bo identi-
fied using the following colors:

MC306 RED
MC 307 GREEN
MC 312 YELLOW
Non Speec. BLUE
Additionally those parts to be changed or added shall be stamped
with the appropriate MC Spec. Number .

(c) Manufacturer’s certificate. A certificate signed by. a re-
sponsible official of the manufacturer of the cargo tank, or froma
competent testing agency certi{lying that each such cargo tank is
designed, constructed and tested in nccordance and complies with
the requirements contained in the applicable specification shall be
procured, and such certificate shall %e retained in the files of the
carrier during the time that such cargo tank is employed by him
plus one year. In lieu of this certificate, if the motor carrier him-
self eleets to ascertain that any such tank fulfills the requirements
gf tl:]o specification by his own test, he shall similarly retain the

est dota

§178.341' S.p_eglllca’tlonlmc 3063 cargo tanks.

§178.8341-1 General requirements. Sa) Bpecification MC 308
cargo tanks must comply with the genernl design and construction
requirements in § 178.340 in addition to the specific requirements
contained In this section, .. ... . . .

_(b) Design pressvur,e..y ‘Thehdesirgn pressure of each cargo tank

© (MIId Stesl (MS), High Strength

shall not be less than that pressure exerted by the static head of
the fully loaded tank in the upright position.

§ 178.341-2 Thickness of shells, hieads, bulkheads and baffles,
(a) Material thickness. ‘The minimum thicknesscs of tank ma-
terial authorized in § 178.340-3 shall he predicated: on not exceolling
the maximum allowablo stress level (§ 178.340-4 (n) ) but in no
caso less than those indicated in Tubles I and LI below:

- TABLE I—-MINIMUM THICKNESS OF HEADS, BULKHEADS AND BAFFLES
Low Alloy Steel (HSLA), Austenitle Stalnless Steel (SS) 1n United States Standard Gauge—
Aluminum Alloy (AL)—expressed In decimals of an Inch)

Volume Capacily In Gallons Per Inch

10 or Less Over 10 to 14 1410 18 18 and Over
HSLA HSLA HSLA : HSLA
M3S 58 AL MS &S AL MS SS AL MS 8S AL
THICKIOBE. e veeeissboososssivisseiabonnsoe 14 18 000 13 11 109 12 13 .130 11 12 151
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) TADLE II—MINIMUM THICENESS OF BNELL BHEETS
... (MIld Steet (MS), High Strength Low Alloy Steel (IISLA), Austenitic Stalnless Steal (SS) In Unlted States Standard Gauge—

: Aluminum Alloy (AL)—expressed In declmals of an inch)

G ' Volume Capaclty In Gallons Par Inch
Distancs Batween :
... Bulkheads, Baflles "
“.4 .7 er Ring 10 or Leza Over 10 to 14 14 to 18 18 and Over
* Stileners
< HSLA HSLA HSLA HSLA
w Ms 8S AL MS Ss AL MSs Ss AL MS SS AL
Less than | 80” or Lews. 11 16 087 " 10 .087 14 15 .096 13 14 109
70" Over 307547 . 11 15 087 14 15 .000 13 14 100 12 13 130
- 2| T Thrg 60~ DOV B 15 000 13 14 .109 12 13 130 1t 12 151
,§ 70" 807 or Lewa., .. vines 14 10 .087 14 15 000 13 14 100 12 13 .J30
2| ,ormore | Ovor 36%51"...........,.. 14 15 000 13 14 109 12 13 130 11 12 .151
o pr'notjnnn 64" Thra 0", .,.,........] 13 14 .109 12 13 .130 1 12 61 10 11 173
= o
.9 -
"8 g0” 30% or Lean., ... Ceeerranas 14 15 006 13 14 .100 12 13 130 1 151
‘g or mare § Over 30°-51"...........,.. 13 1 409 1 12 13 130 11 12 . 151 10 11 J73
N Loi;:l:ln 54”7 Th_m 00", viieninnna, 12 13 130 11 12 1561 10 11 173 Q. 10 J0
5 . 126% .. | 30” or Less. .. 13 14 109 12 13 130 11 12 1861 10 11 173
=1 “or - | Over 367517, 12 13 130 11 12 161 10 11 173 9 10 104
(/1" mors " | 61% Thru 060~ 12 151 10 i1 173 2 10 104 0 210
& (1) Product density. . The materinl thicknessea contained in | in cnse of pressuro rise under any condition of vehicle rollover
Tuhl(-shl nnd :l ure :.nilnnninu.i: I:asm‘l _nnln, .nmx;uml]n 7i2 po;m(lr' attitude, -
per gdion producet weight, I the tank is designed o mul products . ., s .
- weighing more thai 7.2 pounds per gallon, the gallon per inch value I ®) Fuslblle vdentx2ng.f g'tlxu ncs:pro—gctmtczl vcnl.}(r;g &cql&r&dl
- "used todetermine the minimum thickness of heads, bulkheads, baflles | DY prragraph (d) (2) of this subsection does no provide the to
: A t b venting capacity required by paragraph (d) (1) of this subsection
hell sheets shnll be the actual section eapacity required in h . CH H AT . H
or shell sheets shall he nctunl section capneity req
gallons per inch multiplied by the nctual product density in pounds | 2¢ditional eapacity shall be provided by adding fusible venting de-
: r gallon divided by 7.2 vices each having a minimum area of 1.95 square inchc.s,.auch fusible
_per gollo caviac -V i ‘ flgmenta lgmll bo so llocutcd as to not Ize in coTnlt;ucb wlﬁ!lx tho tank
o ‘ nding under normal operating conditions, e fusible vent or
§178.341-3 Closures for fill openings and manholes. (a) Ench | yents shall be actunted by eloments which operate at a temperaturo
compnriment in excess of 2500 gullous eapneity shall be accesaible not excceding 250° F. The venting capacity of theso devices shull
... through . manhole of nt least 11 inches x 15 inchces, ., Manhole | bg rated ot not more than 5 psig.
. and/or fill opening covers shall ho designed to provide sccura
" cloaure of the openings, They shall have structural capability of ) TADLE 11
- withstanding internn fluid pressures of 9 psig without permanent MINIMUM EMERGENCY VENT CAPACITY IN CUBIC FEET
: deformalion, Safely devices to prevent the manhole and/or fill FREE AIR/HOUR (14.7 PSIA and 80° F.)
: "’ cover from opening fully when internal pressure is present shall . :
' . be provided.™ " o , Cublc fest Cuble feet
e A R Exposed area free alr Exposed area lra«;,llr
Dol §178.341-4 Vents, (a) Each eargo tank compartment shall _Square foot per hour square feot per hour
be provided with safety reliel devices in accordance with the re-
quirementa contained in this paragraph. Al of such devices shall §8 égggg . %8 g%g?%
communicate with the vapor spnce, Shut-off valves shall not be 10 31,600 350 215,700
instnlled hetween the tank opening nm_l nny safet device. Bafet 50 39,500 400 265,000
relief devices shall he so mounted, shiclled or drained s to eli- 60 . 47,400 450 283,200
minate the necumulation of water, the freezing of which could fm- 70 56,300 500 300000
pair the operation or discharge capability of the device. 38 g:ls,ggg 338 g}g‘.g%
. "~ (b) Normal venting.  kach eargo tank compartment ghall bo 100 79,100 650 348,800
, provgdell with pressure and vacuum vents having a minimum 120 94,500 700 302,700
through aren of 0.44 square inch. “ All pressure vents shall bo set 140 110,700 750 378,200
to open at no more than 1 psig and all vacuum vents at no more {gg }%g.ggg ggg 28%-3%
than ¢ oluncc.«.l l’rcjm}rc nn'd w‘ucuum vents ahtx_zll Il)g ;lcslgm.;d to 200 158.100 900 419,300
i prevent loss of liquid through the vent in cuse of vehicle overturn, 225 101,300 050 432,300
p~ o [ w & . 250 203,100 1,000 445,000
* (c) Loading and unloading venting protection. *1f the tank is

designed to be lomllcd nlr u‘nloadcd with ‘t.h((; ()lor}u:' ]cover‘cloagd. the Norz 1: Interpolate for intermediate sizes,
vent or vents an deseribed in parngeph (h) of this subscetion or .
addditionnl vents shall it tho vu'i‘:uulm to one psi and the tank |~ (e) Flow testing and marking of vents. Each type {}_’:;‘l silml!h!-
oressure (o 3 paig hased on maximum product transfer rate to be | venting devices shall bo flow tested in the ranges 'r;pcc f "', the
'lll'lll(l(‘l' on the metal certifiention plate § 178.310-10 (b), Unless "{’Pllwbl? preceding pnragmpha. Tho netunl ratod flow enpneity o
elfective proteetion ngninst overlilling is made, the pressure vent | the vent in cubie feet of free nir per, ’““l"l“t'l"'{':’ l"‘c*“’“"" in l;‘i':
shall nlso” have suflicient liguidd enpacity o prevent the pressure | ab which the flow capacity is determine: “l'“ °""l’§"'“l‘|’°‘ °"t. X
from excecding 3 prigg in case of aceidenta) overfilling, Thia pres- | dovice,  The fusible vent or vents shall have their tlow rating
sure vent may he pressure operaled or interlocked with the tank | determined at 6 psig differential,

fonding deviee, nnd shall ho designed Lo ‘II.‘GV(!IIL lons of liquid (1) Theso flow tests may be conducted by the manufacturer or
~_(.hroug'i|‘tlw vent under any condition of vehicle rollover attitude. .may be delegated to a certified outside agency.

§ 178.341-6 Emergency flow control. (a) Ench: product. dis

oy Total capacity. Tho tolal emesgeney venting capacity | GUErE abening shall b equipped with a self-closing shut off valve,
(cu. TL/hr) of ench enrgo tank compartment shall be not less than () and :)pcmtcd o ns b Dectre against, the nceidental escape af
that determined from Tuble 111, contonts. These vnlv‘::a sllmll blo lclyicuted énsldu Llhe t.unl{I or'nt k‘

(2 P -nctuated venting. Fuch eargo tunk compnrtment | point outside the tank where the line onters or lenves 10 tun
H‘llf.")'m:5:::':::]?(!3‘:\\“\-'|e|)l'l',HNlll‘(!—%ll‘lllulvm| vent or vents set to opon ll‘lm valve seat shall bo located insido the tank or within the weldnd
ot not less than 3 i nied close when pressura drops to 3 prigg or "EN)FG, its compuanion flange, nozzle, or coupling, - Buch pm-lngé
below.  “The minimum veuling enpueity for pressure nelunted | dischargo valves (outflow)- shall, in adilition to normal [vl\lc{;ns.

- vents shall he 6,000 cubie feet of freo nir per hour (14.7 }mm snd | closed by (1) an nutomatic heat uctuutgd means which wil (I:cu_me
60° F.) from o tank pressuro of § peig. Pressurc-actunted devices | effectivoat a temperature not over 250° F., (2) n secondary ¢ uum'ﬂ-
shall he designed so ns Lo prevent Ienkage ol liquid pust the device means, remote from tank filling or discharge openings, for opery
in case of surge or vehivlo upset, except that they shall function | tion in event of fire or other accident.

. '
e !

o (d) Emergency Venting for fire exposure.
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- §178.841-0 ,'G_auglng devices. (a) No applicable provisions.

°§ 178,341-7 - Meothod of test. . (a) Test for leaks, Every corgo
tank shall bo tested by a minimum air or hydrostatic pressure of
I peigor at Jenst e("unl to the tnnk design pressure of § 178.341-1 (b)
'w'xic hover is grealer applied to the wholo tank and dome if it
“be non-compartmented, 1f compartmented each individual com-
" partment sll:ull be similorly tested with ndjecent compartments
empty and at ptmospheric pressure. Air pressure, if used, shall be
held ¥or o period of at least five minutes during which tho entire
vurface of ajl joints under pressure shall be coated with a solution

. of soap and water, henv[\; oil, or other material suitable for the
wurpose, fosming or bub “n!i of which indicates the presence of
leuks. Hydrostatic pressure, If used, shall be done by using water
or other liquid having a similar viscosity, the temperature of which
shall not exceed 100° F. during the test, and applying pressure as

~ prescribed above, gnuged at the top of the tank, at which time nll
joints under pressure shall ba inspected for the issuance of liquid
lo indicate leaks, All closures shall be in place while test by either

method ls made. During these tests, operative rolief dovices
shall be clamped, Rlugged, or otherwise rendered inoperative; such
clamps, plugs, and similar devices shall be removed immedintely
after tho test s finished. Any lonkage discovered by either of tho
methods above described, or by any other methad, shull be deemed
oevidenco of failure to meet the requirements of this speciliention,
Tanka fniling Lo pass this test shall be suitubly repairal, and the
nbovo described tests shall bo continmed until no leaks nre dis-
covered, before any eargo tank is put into service.

(b) Test for distortion or failure. Every cargo tank shall be
tested by pressures Frescribed in.paragraph (a) of this section and
shall withstand such pressure without undue distortion, ovidence
of lm[;ending fuilure or fnilure. Failure to meet this requirement
shall be deemed as suflicient enuse for rejection under this specifi-
cation, If there is undue distortion, or if fuilure impends or oceurs,
the cargo tank shall not be placed in or returned to service unless
an adequate repair is made, The adequacy of the repair shall be
determined by the same method of test. s

§ 178.342 Specification MG 307; casgo tanks.

§ 178.842-1  General requirements. (a) Specification MC 307

- eargo tanks must comply with the general design and construction

*_voquirementa in § 178,340, in addition to the specific design re-
quirements contained in this section.

(3

©. (b) The desi§n ﬂressure (maximum allowable working pressure)
.of ench eargo tank shall be not less than 25 psig. For working
pressures in excess of 50 p.a.l.g. the tank must be designed in nc-
cordance with the requirements of the ASME Code.

e (c) Tanks shb.l_l be of circuiar cross-section.

" §178.342-2 Thickness of shell, heads, bulkheads, and baffles.

" (a) Materlal thickness, The minimum thicknesses of tank ma-
.. - terial authorized in § 178.340-3 shall be not less than those obtained
-+ by applying the following formulas nor less than those specified in
+1.vLablea {and II below: ; '

Pp
2518,
'0.83@1{1

Sk,

Thickness of shell = T, =

Thickness of heads = T} =

Where:

T, =

(for pressure on concave
side only)

Minimum thickness of shell material, exclusive of allow-

ance for corrosion or other loadings;

Minimum thickness of head material, after forming,

exclusive of allowance {or corrosion and other loadings;

Design pressure, pounds: per square inch;

Inside diameter of shell, inches; '

Inside crown radius of head, inches; *

Maximum allownble stress value, pounds per square

. inch equals ene-fourth of specified minimum ultimate
tensile strength. (One-fourth of aluminum alloy’s

gnnealed minimum ultimate atren(;l;th.{; :

E, = Lowest efficiency of any longitudinal joint in shell,

E 85% mnx.);

‘b =

west elliciency of any joint in head. (85% max.).

Tu

l)
D
L
8

TABLE |—-MINIMUM THICKNESS OF HEADS, BULKHEADS, AND BAFFLES

o Mild Steal (MS), High Strength Low Alloy (HSLA) and Austenitie Stainlots Stest $S) Expressed In U. S. Gaugo;
s Aluminum Alloy (AL) In Docimals of an Inch
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(1) The knuckle radius of the head shall not b less than three
times the material thickuness. The straight flange shull not be less
than three times the material thickness for butt-welded heads.

. (2) For hends vith pressure on the convex side, the material

thickness as obtained by the above formula shall be increased by

" 67% unless such heads nre adequately braced to prevent excessive
.. distortion, . e LG

', (b) Corroslon allowance. Vessels or imrt of vessels subject to
- thinning by corrosion, erosion or mechanical abrasion, shall huve
"provision made to withstand the intended life and service by o

suitublo incrense in the thickness of the materinl over that de-
termined by the design formuias, or by using some other suitable
method of protection, Muterinl ndded for these purposes: need
not be of the same thickness for all parts of the vessel if different
rates of atiack are expected for the various purts.

§ 178.342-3 Closures for manholes. (a) Each compartment
shall be accessible through a 15 inch. minimum inside dinmeter
manhole. The manhole cover shall be designed to provide a secure
closure of the manhole, All joints Letween manhole covers and
their seats shall be made tizht against leakare of vavor and livuid.



