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Field Guide to Tank Cars is intended to be used by emergency 

responders and others involved with railroad tank cars.  It 

provides information on the types, safety systems, 

stenciling, and markings of tank cars utilized to transport 

regulated (hazardous materials/dangerous goods) and 

nonregulated commodities. 

Given the varying characteristics of the different 

commodities being transported and the shipperõs differing 

needs and uses, it is impossible to cover all the various types 

of tank cars and fittings used.  The illustrations contained in 

this guide are intended to provide a general overview of 

tank car types and typical fittings.  They show the most 

common types of single-unit tank cars (a tank car tank 

mounted on, or forming part of, a railcar structure) 

currently used to transport both regulated (hazardous 

materials/dangerous goods) and nonregulated 

commodities. 

All railroad tank cars are built to specifications, 

standards, and requirements established, implemented, and 

published by the U.S. Department of Transportation 

(DOT), Transport Canada (TC), and/or Association of 

American Railroads (AAR).  These specifications, 

standards, and requirements address tank car design, type, 

and thickness of material required to be used in 

construction, types of fittings, welding procedures, 

inspection, maintenance, repair, and quality assurance 

system requirements. 

INTRODUCTION 

Note: Regulatory and railroad industry specifications, 
standards, and requirements are contained in: U.S. DOT Title 
49 Code of Federal Regulations, Parts 173 (Subpart B), 174, 
179, and 180 (Subpart F); Transport Canada Transportation of 
Dangerous Goods Regulations (Transport Canada TDG 
Regulations) and Containers for the Transport of Dangerous 
Goods by Rail (Standard TP 14877E); and Association of 
American Railroads Manual of Standards and Recommended 
Practices (MSRP) Section C-III, Specifications for Tank Cars, 
Specification M-1002. 
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Although there are many different single-unit tank cars, 

they can generally be divided into three separate categories: 

1. Nonpressure tank cars (called ògeneral 
serviceó or òlow-pressureó tank cars in the 2016 
Emergency Response Guidebook) typically transport 
a wide variety of liquid and solid regulated 
(hazardous materials/dangerous goods) as well 
as nonregulated commodities. 

Note:  The DOT and TC regulations use the 
term ònonpressureó for tank cars that transport 
liquids and solids; however, this does not 
necessarily mean that nonpressure tank cars are 
absent of internal tank pressure.  Rather, 
nonpressure tank cars equipped with pressure 
relief devices having a discharge pressure from 
75 to 165 psig may have a build-up of internal 
tank pressure.  Therefore, caution should still be 
given when handling these tank cars. 

2. Pressure tank cars are built with thicker tanks 
to withstand higher internal pressures, making 
them stronger than a nonpressure tank car. They 
typically transport liquefied compressed gases, 
poison/toxic inhalation hazard (PIH/TIH) 
materials, reactive materials, and/or some 
corrosive materials. 

3. Cryogenic liquid tank cars are vacuum-
insulated with an inner container (tank) and 
carbon steel outer shell (tank, not jacket).  They 
transport refrigerated (extremely cold) liquefied 
gases having a boiling point colder than minus 

130̄ F at atmospheric pressure, such as liquid 
hydrogen, ethylene, oxygen, nitrogen, and 
argon. 
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The Field Guide to Tank Cars is divided into eight 

sections and an annex: 

Section 1:  Tank Car Classification and 

Specifications 

Explains the various DOT, TC, and AAR tank car 

classes and specifications. 

Section 2:  Tank Car Safety Systems 

Describes the various pressure relief devices (PRDs) 

and other safety systems applied to protect the tank. 

Section 3:  Tank Car Stenciling and Markings 

Provides information on various stenciling/ 

markings required on tank cars by DOT, TC, and 

AAR. 

Section 4:  Nonpressure Tank Cars 

Describes the most common tank cars currently 

used to transport both liquid and solid regulated 

(hazardous materials/dangerous goods) and 

nonregulated commodities.  This section also 

describes typical types of top and bottom valve and 

fittings arrangements with which these cars may be 

equipped. 

Section 5:  Pressure Tank Cars 

Describes the tank cars currently used to transport 

liquefied compressed gases under pressure, as well as 

some low-pressure, high-hazard materials, such as 

PIH/TIH materials, that may require the additional 

protection of a stronger tank car. 

Section 6:  Cryogenic Liquid Tank Cars 

Describes the tank cars currently used to transport 

cryogenic liquids, such as argon.  

Section 7:  Guidelines for Initial Emergency 

Response 

Provides general guidance when approaching an 

incident involving tank cars in transportation.  It also 

provides information on assessing damage to tank 

cars.  This damage assessment information is 

presented to familiarize emergency responders with 

techniques used by trained and experienced  
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professionals in analyzing and handling tank 

problems.  It is not intended to replace on-scene 

judgment. 

Section 8:  Glossary of Railroad and Tank Car 

Terms 

Provides emergency responders and others involved 

with tank cars with some of the terminology 

associated with tank cars. 

Annex A:  AAR, U.S. DOT, and Transport 

Canada Safety Enhancements for 

Nonpressure Tank Cars 

Provides a detailed explanation of recent changes for 

nonpressure tank cars. 
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DOT, TC, and the AAR have established specifications 

for the design, construction, testing/qualification, repair, 

and maintenance of tank cars.  The tank carõs 

specification is required to be stenciled on both sides of 

the car.  The following information defines the lettering.  

A sample specification appears on the next page. 

Note:  Transport Canada tank car specifications coincide 

with those of the Department of Transportation; 

therefore, òTCó may be substituted for òDOTó as the 

authorizing agency. 

Current tank car specifications consist of the 

following information in order of presentation: 

1. Authorizing agency 

2. Class designation 

3. Delimiter letter 

4. Tank test pressure in pounds per square inch 

gauge (psig) 

5. Material of construction when that material is 

other than carbon steel 

6. In this position, òWó denotes fusion welding or 

òIó indicates use for designated PIH/TIH 

material 

7. Fittings, linings, materials 

Further explanation of this information is found on 

the following pages. 

 

 

 

SECTION 1: TANK CAR CLASSIFICATION AND SPECIFICATIONS 
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Specification:  DOT-111A100ALW1 

 (1) (2) (3) (4) (5) (6) (7) 

 DOT 111 A 100 AL W 1 

  

 

 

 

 

 

 

 

 

Components of the Specification Marking 

1. Authorizing Agency: 

AAR ð Association of American Railroads 

 

DOT ð U.S. Department of Transportation 

TC ð Transport Canada (replaced Canadian 

Transport Commission (CTC)) 

  

Material of Construction (other than steel) 

Tank Test Pressure (psig) 

Delimiter Letter ï no significance unless J, P, R, S, or T or Class 113 A, C, or D 

 

Authorizing Agency 

Class Number  

Fittings, Linings, Materials 

W ð Fusion Welding or I ð for certain 
PIH/TIH materials (See ñNoteò, page 10) 
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2. Class number:  The term òclassó is a three-digit 

number used to identify general groupings of tank 

cars.  A òclass designationó usually includes several 

specifications and is made up of the authorizing 

agency followed by the three-digit class number, 

such as Class DOT-111, Class TC-111, or Class 

AAR-211. 

Note:  In this document, the letters òTCó may be 

substituted for òDOTó when referring to a tank carõs 

class or specification; and, in some cases, the 

authorizing agency may not be shown preceding the 

class number (e.g., òClass DOT-111ó, òClass TC-

111ó or òClass-111ó). 

¶ Nonpressure Tank Car Classes: 

DOT-111: insulated or uninsulated, without 

an expansion dome. 

DOT-115: insulated with a carbon or alloy 

(stainless) steel or aluminum inner 

container (tank) and a carbon steel 

outer shell (tank, not jacket).  Also 

referred to as a tank-within-a-tank. 

DOT-117: insulated or uninsulated carbon 

steel tank with jacketed thermal 

protection, full height head shields, 

and top fittings protection; a 

bottom outlet is optional.  

Additional information regarding 

Class-117 tank cars is contained in 

Section 4: Nonpressure Tank Cars. 

AAR-206: insulated with an inner container 

(tank) and carbon steel outer shell 

(tank, not jacket), similar to Class-

115 tank cars. Also referred to as a 

tank-within-a-tank. 

AAR-211: insulated or uninsulated, without 

an expansion dome, similar to 

Class-111 tank cars.  
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¶ Pressure Tank Car Classes: 

DOT-105: insulated carbon or alloy (stainless) 

steel. 

DOT-109: insulated or uninsulated, carbon 

steel or aluminum. 

DOT-112: insulated or uninsulated, carbon or 

alloy steel. 

DOT-114: insulated or uninsulated, carbon or 

alloy steel. 

DOT-120: insulated carbon steel or aluminum. 

¶ Cryogenic Liquid * Car Classes: 

DOT-113: vacuum insulated with an alloy 

(stainless) steel or nickel alloy inner 

container (tank) and carbon steel 

outer shell (tank, not jacket). 

AAR-204: vacuum insulated with an inner 

alloy (stainless) steel container 

(tank) and carbon steel outer shell 

(tank, not jacket).  These tank cars 

are similar in concept to Class-113 

tank cars. 

 

___________________ 

*Cryogenic liquid is defined by U.S. 49CFR as: ñA 

refrigerated liquefied gas having a boiling point colder 

than -130°F (-90°C) at atmospheric pressureò. Transport 

Canada TP 14877E defines it as: ñA refrigerated 

liquefied gas that is handled or transported at a 

temperature equal to or less than -100°C (-148ÁF)ò. 



9 
 

3. Delimiter Letter:  On pressure and nonpressure 

tank cars, the letter A separates the class from the 

tank test pressure and has no meaning.  However, on 

pressure and some nonpressure tank cars, the 

delimiter letter is an indicator of tank head puncture 

resistance and/or thermal protection systems.  On 

cryogenic liquid tank cars, the delimiter letter 

indicates the authorized lading loading temperature.  

On Class-117 tank cars, the delimiter letter 

corresponds to the tank carõs as constructed (J), 

performance (P), or retrofitted (R) status. 

¶ Nonpressure or Pressure Tank Cars: 

A ð no significance. 

J ð equipped with a thermal protection system 

that is covered by a jacket and tank head 

puncture-resistance system. 

S ð equipped with tank head puncture-

resistance system. 

T ð equipped with a thermal protection system 

that is not covered by a jacket (the thermal 

protection material is sprayed directly onto 

the tankõs surface) and tank head puncture-

resistance system. 

¶ Cryogenic Liquid Tank Cars: 

A ð authorized for minus 423̄F loading. 

C ð authorized for minus 260̄F loading. 

D ð authorized for minus 155̄F loading. 

¶ Class-117 Tank Cars: 

J ð  constructed to Class-117A specification. 

P ð  existing nonpressure tank car that meets 

performance standards for a Class-117A. 

R ð existing nonpressure tank car that has been 

retrofitted to conform to the prescribed 

retrofit or Class-117A performance 

standards. 
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4. Tank Test Pressure:  The next set of digits is the 

tank test pressure in psig; typically, 20 to 40 percent 

of the tankõs burst pressure. 

For nonpressure tank cars, test pressures are 

specified as 60 or 100 psig; however, some 

manufacturers test 100-pound tanks to 165 psig, 

because they are equipped with 165 psig pressure 

relief devices (PRD), which equates to 33 percent of 

the tankõs 500 psig burst pressure. 

For pressure tank cars, test pressures range from 100 

psig to 600 psig. 

For cryogenic liquid tank cars, tank test pressures 

range from 60 psig to 120 psig. 

5. Material of Construction (other than steel):  The 

letters AL appearing after the tank test pressure 

indicate that the tank was constructed of aluminum.  

For other materials of construction, no letters or 

numerals are shown. 

 

6. Fusion Welding:  The letter W following the tank 

test pressure or the letters AL indicates that the tank 

was constructed using fusion welding.  All tank cars 

are currently constructed using fusion welding.  See 

òNoteó below for PIH/TIH materials. 

 

7. Fittings, Linings, and Materials:  For 

nonpressure tank cars, the numeral following the W 

will indicate the tankõs material of construction, 

requirements for insulation or interior lining, and 

options for a bottom outlet or bottom washout.  For 

tank cars constructed of aluminum, the W will be 

prefaced by the letters AL.  Class-117 tank cars do 

not have a numeral following the W. 

Note:  Tank cars built after, March 16, 2009, used for the 

transportation of PIH/TIH materials may have the letter ñIò 
stenciled in place of the letter W; e.g., Specification DOT-
105J500I, Specification DOT-112J500I, or Specification 
DOT-105J600I.  The letter I may be said to indicate interim 
design standards for a PIH/TIH tank car.  More information 
on these requirements is found in Section 5, Pressure 
Tank Cars. 
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Nonpressure Tank Car Designator Table 

Designator Tank Material 
Bottom 

Outlet 

Bottom 

Washout 

ALW1 Aluminum  Optional Optional 

ALW2 Aluminum  No Optional 

W1 Carbon Steel Optional Optional 

W2 Carbon Steel No Optional 

W3 Carbon Steel (Insulated) Optional Optional 

W4 Carbon Steel (Insulated) No No 

W5 Carbon Steel (Elastomer 

Lined) 

No No 

W6 Alloy (Stainless) Steel Optional Optional 

W7 Alloy (Stainless) Steel No No 

 

Age/Life Limits ð There is no life limit on a tank car 

tank if it conforms to both the federal regulations and 

the AAR requirements.  An underframe built prior to 

July 1, 1974, has an AAR life limit of 40 years, unless it 

has received extended service status.  Underframes since 

July 1, 1974, have an AAR life limit of 50 years. 

Note:  Underframes may be òcontinuousó or òstub 

silló; refer to òCenter Silló and òStub Sill Tank Caró in 

Section 8 for additional information. 
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Rail Car Orientation Diagram 

 A-End  

Brake Wheel  B-End  
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Tank cars are equipped with various devices and safety 

systems to protect the tank and fittings from damage 

during an accident or severe impact.  These devices and 

safety systems, discussed below, include pressure relief 

devices (PRD), coupler vertical restraint systems 

(double-shelf couplers), tank head puncture-resistance 

systems (head shields), thermal (fire) protection systems, 

service equipment (filling, discharge, venting, safety, 

heating, and measuring devices), and protection systems. 

Pressure Relief Devices ñ Per DOT regulation, 

single-unit tank cars transporting Division 6.1, Packing 

Group (PG) I and II (poisonous/toxic) materials, Class 

2 (compressed gas), Class 3 (flammable liquid), and Class 

4 (flammable solid, spontaneously combustible, or 

dangerous when wet) materials must have reclosing 

PRDs.  However, tank cars built before January 1, 1991, 

and equipped with a nonreclosing PRD may be used to 

transport Division 6.1, PG I or II materials or Class 4 

liquids, provided the materials are not poisonous (toxic) 

by inhalation.  Refer to subsection titled òPressure Relief 

Devicesó, page 15, for more information on PRDs. 

Coupler Vertical Restraint Systems ñ Tank cars 

are equipped with double-shelf couplers.  The function 

of the top and bottom 

shelves is to prevent 

couplers from separating 

in a derailment or over-

speed impact, thus 

reducing the probability 

of adjacent tank car head 

punctures. 

SECTION 2: TANK CAR SAFETY SYSTEMS 

Double-Shelf Couplers 
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Tank Head Puncture-Resistance Systems ñ 

Tank cars transporting Class 2 (compressed gas) 

materials and those constructed of aluminum or nickel 

plate used to transport hazardous materials/dangerous 

goods and Class-117 tank cars must have a system 

capable of sustaining, without the loss of lading, coupler-

to-head impacts of 18 mph.  This is usually accomplished 

by the installation of separate head shields or full-head 

tank jackets made of 1/2-inch-thick steel on each end of 

the tank car.  On some insulated tank cars (typically 

Class-105 pressure tank cars), head protection is 

accomplished by a combination of the thickness of the 

tank heads and the insulation system, the gauge 

(thickness) of the head jacket, and the stand-off distance 

between the jacket and the tank head, which must be 

proved by testing. 

Thermal Protection Systems ñ Single-unit tank 

cars (except Class-113 cryogenic liquid tank cars) 

transporting Class 2 (compressed gas) materials and 

Class-117 tank cars must be equipped with a thermal 

protection or insulation system that provides sufficient 

thermal resistance so that there will be no release of any 

lading, except through the PRD, when subjected to a 

pool fire for 100 minutes or a torch fire for 30 minutes. 

Bottom Discontinuity  Protection Systems ñ 

Depending upon the commodity being transported and 

the projection distance from the shell, tank cars equipped 

with bottom fittings, sometimes called bottom 

discontinuities (including bottom outlets, bottom 

washouts, sumps, and blind flanges) must have these 

fittings protected from being sheared off or otherwise 

damaged in the event of a derailment or by other impact 

that could result in the loss of lading.  Bottom fittings 

protection may be accomplished by mounting the valve 

operating mechanism inside the tank and/or protective 

skids applied to the bottom of the tank.  Continuation of 

the valve assembly below the tank shell or skid must be 

designed so that it will fail without damaging the valve, 

causing a release of product.  This is accomplished by 

incorporating a shear groove in the valve body or sizing 
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the bolts attaching the valve extension to have low-shear 

strength. 

Top Fittings Protection ð Pressure tank cars are 

required to have a protective housing bolted to the 

pressure plate.  Top fittings on Class-117 tank cars and 

nonpressure tank cars in sulfuric acid service must also 

be protected.  Depending upon the date when ordered 

for construction, nonpressure tank cars transporting a 

Packing Group I or II material must have top fittings 

protection.  (See Section 4: Nonpressure Tank Cars for 

additional information.) 

Pressure Relief Devices 

PRDs are fittings designed to relieve the internal pressure 

within a tank car above a specified value that may result 

from abnormal conditions or from normal pressure 

increases during transportation (pressure relief device is 

synonymous with safety relief device).  Conditions that 

may cause a PRD to function include the exposure of the 

tank car to fire, hydrostatic pressure created within a tank 

overloaded by volume, chemical (exothermic) reaction of 

the lading in the tank that builds up pressure (such as 

polymerization), and/or an over-speed impact that 

results in a pressure spike due to the surge action of the 

liquid.   

A type of a PRD (a regulating valve) may be used on 

certain tank cars, such as those transporting carbon 

dioxide and cryogenic liquids, to intentionally vent vapor 

during transportation. Such venting is normal in 

transportation.  

In addition to devices that relieve internal pressure, 

nonpressure tank cars may be equipped with a device to 

prevent a vacuum from forming within the tank. 

In general, there are two categories of PRDs: (1) 

reclosing devices, such as pressure relief valves (PRVs), 

and (2) nonreclosing devices (rupture disc devices) 

commonly called safety vents.  Note:  When used in the 

Field Guide, the term òsafety ventó is interchangeable 
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with òrupture disc deviceó or ònonreclosing pressure 

relief deviceó. 

On nonpressure and pressure tank cars, the PRDs 

are located on the top of the tank; on cryogenic liquid 

tank cars, the PRDs are located in closed compartments 

or cabinets containing the loading and unloading 

equipment, typically mounted on the sides or on one end 

of the car. 

Pressure relief valves (PRVs) are spring-loaded, 

reclosing PRDs designed to open at a set pressure to relieve 

excessive pressure within the tank. They then automatically 

reclose after normal conditions are restored.  A tank car may 

be equipped with multiple PRVs to provide the necessary 

flow capacity for the commodity. 

Safety vents are nonreclosing pressure relief devices 

equipped with a rupture disc designed to burst at a 

certain pressure to relieve pressure.  If  the disc bursts, 

the device remains open until the disc is replaced. 

Rupture discs are made from plastic/composite 

materials or a metal body (usually stainless steel) 

incorporating an elastomeric-type membrane.  Rupture 

disc devices, instead of PRVs, are typically used on tank 

cars transporting corrosive materials (such as sulfuric 

acid) and other materials that may have properties that 

would be detrimental to the components of a PRV.   

Safety vents are also used on tank cars transporting 

nonregulated commodities, such as corn syrup and clay 

slurry, and in combination with other PRDs on tank cars 

transporting cryogenic liquids, such as ethylene, argon 

and oxygen.   

Nonpressure tank cars in regulated commodity 

service that are equipped with a rupture disc device must 

have a surge pressure reduction device that, by design, 

reduces the internal surge pressures at the pressure relief 

device interface.  Such devices are not required for 

molten sulfur, acrylamide and elevated temperature 

materials. 
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Combination PRDs incorporate a nonreclosing 

device, such as a breaking pin or rupture disc, in series 

with a spring-loaded reclosing pressure relief valve. The 

PRV must be outboard of the nonreclosing device 

(breaking pin or rupture disc).  The breaking pin or 

rupture disc must be designed to fail at a pressure higher 

than that of the spring-loaded portion of the device.  

Thus, if internal pressure causes the pin or disc to fail, 

the spring-loaded portion will open. 

Combination PRDs are typically used on high-

hazard PIH/TIH  materials, such as chlorine. 

Combination PRDs utilizing a rupture disc are required 

to be equipped with a device to detect any accumulation 

of pressure between the disc and the spring-loaded valve.  

The device must be a needle valve, try cock, or telltale 

indicator, which must remain closed during 

transportation. 

Regulating (regulator) valves (called a pressure 

control device for cryogenic liquid tank cars) are required 

on pressure tank cars transporting carbon dioxide and 

nitrous oxide, and cryogenic liquid tank cars transporting 

liquefied argon, nitrogen, or oxygen.  These spring-

loaded PRDs, with start-to-discharge pressures lower 

than the other PRDs (a pressure relief valve and a safety 

vent), are intended to vent vapor during transportation 

to maintain internal pressure (through auto-refrigeration) 

below that of other PRDs. 

Tank cars equipped with these devices must be 

stenciled òREGULATING VALVE(S) VENTING 

NORMALó on both sides. 

Vacuum-relief valves (also called vacuum breakers) 

are applied to some nonpressure tank cars to admit air 

into the tank to prevent excessive internal vacuum that 

may result in a collapse (implosion) of the tank.  This 

danger exists during closed-system unloading operations 

using pumps, where the tank is not vented to allow air to 

enter or, in extreme cases, where an empty tank is 

subjected to wide temperature variations (hot to cold); 

e.g., steaming or steam-cleaning a tank car. 
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Vacuum-relief valves are typically set at negative 0.75 

psig or lower.  A vacuum-relief valve should not be 

depressed to determine if there is pressure in the tank, 

because doing so may dislodge the O-ring seal causing 

the device to leak. 

Breather vents (also called continuous vents) are 

devices equipped with a permeable disc, such as pumice 

stone or a plastic-type membrane.  Breather vents are 

typically applied to nonpressure tank cars transporting 

hydrogen peroxide solutions to prevent pressure buildup 

within the tank by allowing the venting of oxygen, which 

is generated as the material naturally decomposes.  

Totally contained commodities are commodities 

like corn syrup that have been authorized by the AAR Tank 

Car Committee to be shipped in tank cars not equipped 

with PRDs.  Such tank cars must be stenciled with an AAR 

specification (a DOT Special Permit is required for DOT 

specification tank cars.)   

Further, tank cars must be marked with the name of 

the commodity it is carrying in minimum 4-inch high 

lettering and the words òNO PRESSURE RELIEF 

DEVICEó in minimum 2-inch high lettering beneath the 

name of the commodity. 

Pressure Relief Device Settings 

For nonpressure and pressure tank cars, governmental 

regulations prescribe that the start-to-discharge (STD) 

pressure of a reclosing PRD may not be lower than 75 psig 

or exceed 33 percent of the tankõs minimum burst pressure.  

For example, a tank car with a 300 psig tank test pressure 

(750 psig minimum burst pressure), must have the pressure 

relief valveõs STD set between a minimum of 75 psig and a 

maximum of 247.5 psig (33% of 750 psig). 

A reclosing valve must have a vapor-tight pressure 

(VTP) of at least 80 percent of the STD pressure.  For 

example, the minimum VTP for a 75 psig valve would be 

60 psig, and the minimum VTP for a 247.5 psig valve would 

be 198 psig. 
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Tanks built prior to October 1, 1997, having a 

minimum burst pressure of 500 psig or less may be 

equipped with reclosing valve(s) having an STD pressure of 

no less than 14.5 percent of the minimum burst pressure, 

but no more than 33 percent of the minimum burst 

pressure.  For example, on a tank with a 60 psig tank test 

pressure (240 psig) minimum burst pressure, the pressure 

relief valve must be set between 38.8 (35) and 79.2 (80) psig. 

For a nonreclosing safety vent, the rupture disc must 

be designed to burst at a pressure equal to the greater of 

either 100 percent of the tankõs test pressure or 33 

percent of the tankõs burst pressure.  For example, on a 

tank car with a 100 psig tank test pressure (500 psig 

minimum burst pressure), the disc must burst at the 

greater of 100 psig or 165 psig (33% of 500 psig); 

therefore, the disc must be designed to burst at 165 psig. 

For a combination PRD, the breaking pin must be 

designed to fail or the rupture disc burst at the pressure 

prescribed for a reclosing PRD/ PRV.  Further, the 

reclosing PRV must be set to discharge at a pressure not 

greater than 95 percent of the STD pressure.  For 

example, on a tank car with a 500 psig tank test pressure 

(1250 psig minimum burst pressure), the breaking pin 

must fail or the rupture disc must burst between 75 and 

412.5 psig, and, depending upon the pin or discõs fail 

point, the reclosing valve must be set to discharge 

between 71.25 and 391.9 psig. 

The type of PRD and the start-to-discharge (STD) 

pressure of a reclosing pressure relief device or the burst 

pressure of a rupture disc or breaking pin (in psi) must 

be applied to the tank's qualification stencil (see page 25).  

When a rupture disc or breaking pin is used in a 

combination PRD, the pressure shown is that of the 

rupture disc or breaking pin. 

Tank cars transporting carbon dioxide and nitrous 

oxide are equipped with three types of PRDs: (1) a 

reclosing PRV having a STD pressure not exceeding   75 

percent of the tank test pressure, (2) a nonreclosing 

safety vent designed to burst at a pressure less than the 

tank test pressure, and (3) two regulating valves set to 
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open at a pressure not to exceed 350 psig on a 500 psig 

test pressure tank or 400 psig on a 600 psig test pressure 

tank.  In addition, the final discharge of each PRD must 

be piped outside of the protective housing.  Under no 

circumstances should these discharge pipes be 

plugged or otherwise blocked. 

Note:  Carbon dioxide tank cars are loaded between 

200 and 215 psi pressure, with commodity temperature 

of minus 16 to minus 20 degrees F.  These tank cars have 

5 inches of urethane foam insulation, which provides 

approximately 8 to 10 daysõ transport time before the 

commodity warms up.  If pressure builds in a 500 psig 

test pressure tank, the first regulator valve vents at 340 

psi. The second regulating valve will vent at 350 psi. If 

pressure continues to increase, the safety relief valve will 

open at 375 psi.  If the commodity temperature 

continues to increase, the rupture disk will open at 486 

psi. If a rupture disc fails, the liquid will start turning to 

dry ice when the pressure falls below about 60 psig.  

Regulating valves create a light hissing sound typically 

noticeable within one to two car lengths.  A venting PRV 

will be noticeable approximately 5 to 10 car lengths. An 

open vent can be heard from greater distances.   

Cryogenic liquid tank cars transporting atmospheric 

gases are equipped with one or more pressure relief 

valves, safety vents/rupture disc device, and regulating 

valves.  The regulating valve is normally set to limit 

internal pressure to no more than 25.3 psig under 

ambient temperature conditions.  Some tank cars may 

have a second safety vent/rupture disc device in series 

with the first.  They are connected to the tank by means 

of a crossover valve so that only one safety vent/ rupture 

disc device is on line at a time. 
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There is a considerable amount of information required 

by DOT, TC, and/or AAR to be stenciled or marked on 

the exterior of a tank car.  There are standards as to the 

location and size of the required stenciling. 

The information most useful is the tank carõs 

reporting mark (also called initials) and the car number.  

The reporting mark, usually three to four letters, 

identifies the carõs owner (marks ending with an X 

denote that the car is not owned by a railroad) and is 

followed by up to six digits; e.g., AARX 122016.  The 

reporting mark and number are the tank carõs unique 

identifier and are required to be marked on each side of 

the car to the far left of center and in the center of each 

end. 

Many tank cars are also marked with the reporting 

mark and number on the top of the car and/or diagonally 

positioned on the ends. 

In an emergency, you may identify the contents of a 

car, from a safe distance, by looking up its reporting mark 

and number on the train consist/train list/wheel report 

or other shipping document. 

Stenciled below the reporting mark and number will 

be the tank carõs load limit (LD LMT) and light weight 

(LT WT).  The load limit is the maximum weight of 

lading that may be loaded into the tank car.  The light 

weight is the weight of the tank car when empty.  The 

tankõs volumetric capacity, in gallons and liters, is 

stenciled centered on each end. (The capacity may also 

be shown in imperial gallons.) 

The tank carõs specification is required to be marked 

on both sides to the far right of center.  The following 

information can be used to identify the type and 

characteristics of the tank car.  

SECTION 3: TANK CAR STENCILING AND MARKINGS 
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DOT  and TC Tank Car Classes: 

¶ Nonpressure Tank Cars:  111, 115, and 117 

¶ Pressure Tank Cars:  105, 109, 112, 114, and 120 

¶ Cryogenic Liquid Tanks Cars:  113 

AAR Tank Car Classes: 

¶ Nonpressure Tank Cars:  206 and 211 

¶ Cryogenic Liquid Tank Cars:  204 

Nonpressure and pressure tank cars manufactured 

prior to July 25, 2012, were required to have the 

specification; material; cladding material (if any); tank 

builderõs initials; date of original test; and car assembler 

(if other than the tank builder) permanently stamped into 

the metal near the center of both outside heads. 

Currently, Class-113 cryogenic liquid tank cars are 

required to have similar information, including additional 

information, such as, design service temperature, water 

capacity, in pounds, and tank shell and head thickness 

stamped into, or displayed on a metal plate applied to, 

the B-end (the end of the tank car with the hand brake) 

outer jacket/shell. 

Tank cars manufactured after July 25, 2012, are 

required to display two identical permanent identification 

(ID) plates made of corrosion-resistant metal mounted 

diagonally on the inboard surfaces of the right side (AR) 

and left side (BL) body bolster webs.  The following 

information is required to be shown on the ID plates: the 

car builderõs name and serial number; the AAR 

Certificate of Construction (CofC) number; tank 

shell/head material; insulation/thermal protection 

materials and thickness; underframe/stub-sill type; and, 

date built.  For examples of ID plate formatting, see page 

23. 
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Identification Plate 
 

Car builderôs name: Allied Tank Car Co 

Builderôs serial number: 2016 ï 01110 

Certificate of construction/exemption:  AO10209-1234 

Tank specification: DOT-117A100W 

Tank shell material/head material: TC128 GR B NORM 

Insulation materials: Ceramic Fiber/Fiberglass 

Insulation thickness: 0.5 inch/3.0 inch 

Underframe/Stub sill type: RPM-101 

Date built: Dec 2016 

  

Note:  Tank cars built before July 25, 2012 may have the 
identification plates instead of, or in addition to, the head 
stamping. 

When a modification (e.g., retrofitting a Class-111 

tank car to a Class-117) changes any of the information 

on the ID plate, an additional variable ID plate must be 

installed that includes the òAAR Numberó (AAR CERT 

NO) assigned to the modification, items that were 

modified, and the month and year of the modification. 

Variable ID Plate 
 

AAR Cert No: AO11222-2345 

Insulation Material: 1/2 inch Ceramic Fiber 

Date of Mfg: 10/2016  

 

Other information is required to be stenciled on 
both sides of the tank car near the specification marking 
on a òqualification stenciló; e.g., required periodic 
inspections and testing of the tank, PRDs, interior heater 
system, and interior lining/coating.  The stencil will also 
include the due dates for next inspections and tests. 

At the time of construction, tank car tanks are 
subject to an initial hydrostatic pressure test 
corresponding to its specification; e.g., the tank test 
pressure for a specification DOT-111A100W2 tank car 
is 100 psig.  (Some tank car builders test nonpressure cars 
to 33 percent of the minimum burst pressure; i.e., 165 
psig for a tank with a 500 psig minimum burst pressure.) 
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Prior to 1998, governmental regulations prescribed 
periodic internal visual inspections, hydrostatic testing of 
the tank and internal heater coils (if so equipped), and 
testing of the PRV.  Beginning in 1998 (for tank cars 
without metal jackets) and 2000 (for tank cars with a 
metal jacket or thermal protection system), all single-unit 
tank cars (other than Class-113 cryogenic liquid tank 
cars) used to transport hazardous materials/dangerous 
goods became subject to periodic òcontinuing 
qualificationó inspection and testing requirements in lieu 
of periodic hydrostatic retesting.   

The frequency of continuing qualification 
inspections is based on whether or not the tank car 
transports commodities that are corrosive to the tank, 
and whether or not the tank has an interior lining or 
coating.  By regulation, qualification intervals for the tank 
may not exceed 10 years; for the service equipment, 
qualification intervals are 5 or 10 years, unless a greater 
period is approved by the Federal Railroad 
Administration.  

The current periodic qualification inspections 
include the following:  

¶ Internal and external visual examinations of the 

tank 

¶ Structural integrity inspections of various tank 

welds 

¶ Tank thickness tests 

¶ Safety system inspections, including thermal, 

head and skid protection, reclosing PRD, and 

service equipment (valves and fittings) 

¶ Marking inspections 

¶ Lining and coating inspections 

¶ Leakage pressure tests 

In addition, the AAR requires periodic inspections 

of the tank carõs trucks and coupler/draft gear 

components (88.B.2 Inspection) and stub sills (Stub Sill 

Inspection). 
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The qualification/test dates and the due date for the 

next inspections (year only, in four digits) are recorded 

on a standardized qualification stencil (measuring 44 

11/16 inches by 18 3/4 inches) applied to both sides of 

the tank.  

Tank Car Qualification Stencil 

Note:  The following is an explanation of some of the information 
found in the qualification stencil.   

Station stencil:  an alpha code assigned by the AAR to the tank car 
facility performing the inspection. 

Service equipment:  filling/discharge, venting, safety (other than 
pressure relief devices), heating, and measuring devices.  

PRD: indicates the type of pressure relief device applied and its start-
to-discharge (STD) or burst pressure. 

¶ VALVE :  reclosing pressure relief valve. 

¶ DISC or  VENT:  nonreclosing rupture disc device. 

¶ COMB:  combination pressure relief device (reclosing valve 
with a rupture disc or breaking pin). 

¶ NONE:  no pressure relief device (total containment). 

INT HTRS:  interior heater system.  Exterior heater systems do not 
require requalification. 

Lining PP:  indicates the lining is applied to maintain product purity, 

not to protect the tank from the corrosive effects of the lading.  PP 

linings do not require requalification. 

The date the tank car was built (BLT) and type of air 

brake valves are shown on a consolidated stencil applied 

to each side of the tank.  

In addition to placards and identification number 

markings, governmental regulations require that the 

proper shipping name or authorized common name of 

certain hazardous materials/dangerous goods must be 

marked on each side of the tank car in letters at least 3.9 

inches high.  For shipments originating in the United 

States, these commodities are listed in §§172.325(b) and 
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172.330(a)(1)(ii) of Title 49, Code of Federal Regulations 

(CFR). 

Other markings that may be required on tank cars 

include: 

¶ Marine Pollutant mark for Marine Pollutants. 

¶ HOT for Elevated Temperature Materials. 

¶ INHALATION HAZARD for commodities 

that are poisonous/toxic by inhalation. 

¶ NON-ODORIZED or NOT ODORIZED  for 

shipments of unodorized Liquefied Petroleum 

Gases (LPGs).  These markings may appear on 

a tank car used for both unodorized and 

odorized LPG. 

¶ REGULATING VALVE(S) VENTING 

NORMAL, REGULATING VALVE(S), 

RELIEF VALVE, or RUPTURE DISC, as 

appropriate, over/under the discharge pipe for 

tank cars in argon, oxygen, carbon dioxide, and 

nitrous oxide. 

¶ DOT-SP***** for a tank car operating under 

the provisions of a DOT Special Permit.  

¶ SR-**** for a tank car that is operating under the 

provisions of a Canadian Safety Permit-Rail. 

¶ AAR ST-*** for a tank car that is operating 

under an AAR Service Trial. 

¶ EXS after the reporting mark and number for a 

tank car authorized for extended service status.   

Example:  BOEX 2016 EXS 

¶ FRA AIP near the qualification stencil indicates 

that a Federal Railroad Administration (FRA) 

approved alternative inspection program 

authorizes an extended qualification interval. 

¶ Tank cars equipped with bolted and hinged 

manway covers must be marked with a manway 

style decal or stencil near the manway.  The 

letters and numerals must be at least 1/4-inch 

high.  Manway style charts are found in 

Appendix D of the AAR Specifications for Tank 
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Cars and AAR Pamphlet 34 and identify 

manway styles, manway nominal diameter, 

number of bolts, and gasket dimensions. 

Some tank cars are equipped with remote 

monitoring equipment (RME) to monitor and record or 

transmit certain data regarding a shipment, such as 

location (via GPS), lading temperature and/or pressure, 

leak detection, impact detection, indication of tampering 

with or opening the protective housing, and loaded or 

empty status. 

 

The AAR has established standards regarding the 

placement of such devices and wiring.  Tank cars 

equipped with RME must display labels or stencils within 

12 inches of the sensor, be bright yellow or orange with 

black lettering, and be at least 2 x 3 inches.  The marking 

must describe the device and provide a telephone 

number to call for information on the device. 

 

Typical Remote Monitoring Devices 
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Location of Key Stenciling  

 

 

 

 

Right Side: 

¶DOT SP / SR / AAR ST 

¶COMMODITY NAME 

¶DOT / TC / AAR 
SPECIFICATION 

¶QUALIFICATION 

PANEL  

Left Side: 

¶ REPORTING 
MARK / NUMBER 

¶ LD LMT (LB / KG) 

¶ LT WT (LB / KG) 
 

 

Consolidated Stencil 

 DB ï 10 
 DB ï 20 

 

 

BLT 10-16 Car built 
date 

Type of   
air brake 
valves 

Heads: 

¶ REPORTING 
MARK / 
NUMBER 

¶ CAPY (GAL) 

¶ CAPY (L) 
 

 

Photos courtesy of Norfolk Southern Railway Company. 
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Nonpressure tank cars (also called ògeneral serviceó or  

òlow-pressureó tank cars in the 2016 Emergency Response 

Guidebook), Classes DOT/TC -111, 115 and 117 and 

AAR-206 and 211, are used to transport a wide variety of 

liquid and solid regulated (hazardous materials/ 

dangerous goods) as well as nonregulated commodities.   

The most common nonpressure tank cars in use today 

are Class-111 and Class AAR-211. 

Class-111 tank cars made of carbon or alloy 

(stainless) steel are required to have a minimum shell 

thickness of 7/16 inch, and those made of aluminum are 

required to have a minimum shell thickness of 1/2 inch 

(60 psig tank test pressure) or 5/8 inch (100 psig tank test 

pressure).  Regardless of the material of construction, 

Class-111 tank car tanks with a 60 psig tank test pressure 

are required to have a minimum burst pressure of 240 

psig, and those with a 100 psig tank test pressure are 

required to have minimum burst pressure of 500 psig. 

Class-117 tank cars are designed primarily for the 

transportation of Class 3 (flammable liquid) materials.  

Specification DOT/TC-117A100W tanks are required to 

be constructed of AAR TC-128 Grade B, normalized 

carbon steel, with a minimum thickness of 9/16 inch.  

The tank test pressure is 100 psig, with a bursting 

pressure of 500 psig.  Class-117 tank cars must have a 

tank head puncture resistance system consisting of full-

height head shields at least 1/2-inch thick and a thermal 

protection system covered by a metal jacket of not less 

than 11 gauge (approximately 1/8 inch) thick (tank 

insulation is optional).  A reclosing pressure relief device 

and top fittings must be protected.  If equipped with a 

bottom outlet, the operating handle must be removed 

before movement, or the valve must be designed with a 

SECTION 4: NONPRESSURE TANK CARS 



30 
 

protection safety system to prevent unintended actuation 

during train accident scenarios. 

Note:  Additional information regarding Class-117 

tank cars may be found in the Annex. 

Class-211 tank cars are similar to Class-111 tank cars, 

and, with certain exceptions, must be built in accordance 

with the applicable DOT/TC specification; e.g., a 

specification AAR-211A100W1 tank car must be built to 

the requirements for a specification DOT-111A100W1 

tank car.  The main differences between an AAR tank car 

and its DOT/TC specification counterparts are:  

¶ Class-211 tank car tanks require only partial 

post-weld heat treatment at the time of 

construction.  Class-111 carbon and alloy 

(stainless) steel tanks and welded attachments 

must be post-weld heat treated as a unit.  Tank 

car tanks made

 of aluminum are not allowed to be post-weld 

heat treated. 

¶ Class-211 tank car tanks constructed of carbon 

and alloy (stainless) steel do not require 

radioscopic examination of welded joints; 

however, welded joints of aluminum tanks must 

be examined. 

¶ Additional/special fittings on AAR cars to meet 

user needs. 

Most nonpressure cars have a low-profile manway 

nozzle on top of the tank, equipped with a gasketed 

hinged and bolted manway cover.  The cover is opened 

for loading/unloading or for access into the tank for 

maintenance.  Other styles of manway covers (such as 

those on sulfuric or hydrochloric acid tank cars) are semi-

permanently attached to the manway nozzle and are 

equipped with a small gasketed hinged and bolted fill 

hole with a cover that is opened for loading or unloading. 
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Loading and unloading fittings are typically located 

in the general area of the manway and are often enclosed 

within a hinged combination housing called a protective 

housing by DOT regulations, but commonly called a 

breadbox or mailbox.  Some nonpressure tank cars may 

be equipped with a protective housing similar to those 

used on pressure tank cars to provide additional 

protection for the valves and fittings. 

All Class-117 tank cars, and some other nonpressure 

tank cars, are equipped with a protective housing similar 

to those used on pressure tank cars to provide additional 

protection for the valves and fittings. 

On nonpressure tank cars, the top-mounted 

loading/unloading equipment will usually include a 2- or 

3-inch liquid eduction line (located along the centerline 

of the tank).  The liquid eduction line consists of a liquid 

valve (or other closure) and eduction (or siphon) pipe 

that extends to the bottom of the tank.  The eduction 

pipe may extend into a sump. 

A sump is a formed depression (or bowl) in the 

bottom of the tank where the lading will drain, allowing 

more complete emptying of the tank.  

There may also be a smaller eduction line (typically 1 

inch), called an air line, air inlet or vapor valve, used to 

introduce a compressed gas (e.g., air and nitrogen) to 

pressurize the tank for unloading through the liquid 

eduction line.  This device may also be used to vent the 

tank during loading or unloading.   

Other fittings may include a vacuum-relief valve, a 

1/4-inch sample line, and/or a gauging device (either a 

magnetic ball style or a fixed-length telltale pipe with a 

control [needle] valve).  The interior of the tank may be 

equipped with an outage gauge (at the manway nozzle) 

indicating vacant or vapor space in the tank, usually 

graduated in inches of outage. 

On nonpressure tank cars in some services (e.g., 

sulfuric acid), the liquid eduction line and air line fittings 
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may not have control valves because they are closed with 

pipe caps, plugs, or blind flanges. 

PRDs (reclosing pressure relief valves or 

nonreclosing rupture disc devices/safety vents) may be 

attached to the top of the tank on separate nozzles or 

attached to the manway cover. 

Nonpressure tank cars in some corrosive services 

will often have the manway plate face and fittings flange 

faces rubber lined.  However, due to advances in coating 

and lining materials, some nonpressure tank cars in 

corrosive service may have metal-based, hard coated, or 

hard polymer-lined manway plate or fittings flange faces 

and components of material suitable for the service. 

In addition to insulation, some nonpressure tank 

cars in flammable liquid service have been equipped with 

thermal protection and Class-117 tank cars are required 

to have a jacketed thermal protection system (insulation 

is optional). 

Except for certain specifications, nonpressure tank 

cars may be equipped with bottom outlet valves for 

loading or unloading.  These valves may be ball, wafer-

sphere, or butterfly style valves that are operated from 

beneath the car.  They may also be plug or clapper style 

valves that are operated from the top of the tank. 

The top-operated bottom outlet valve is an internal 

plug valve that is mounted on the bottom of the tank.  

The valve is attached to a rod that passes up through the 

tank and through a stuffing box body on top of the tank.  

The stuffing box body is equipped with a combination 

cover and wrench (T-wrench or cone) used to open and 

close the valve. 

Certain specification nonpressure tank cars may be 

equipped with a bottom washout that can be removed to 

facilitate cleaning of the tankõs interior.  It is not used in 

loading/unloading operations. 
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Depending upon their projection from the bottom 

of the tank shell, bottom outlet, blind flanges, washouts, 

and sumps (referred to as bottom discontinuities) applied 

to stub sill tank cars may be required to have bottom 

fittings protection.   

Typically, this protection is provided by attaching 

skids to the bottom of the tank to protect the fittings in 

the event of a derailment.  Some nonpressure tank cars 

are also equipped with skids to protect their top fittings. 

Nonpressure tank cars may have insulation (typically 

fiberglass, mineral wool blankets, or foam) applied over 

the tank and enclosed within a metal jacket. For Classes 

115 and 206, the insulation is applied between the inner 

and outer tanks.  Per regulation, the jacket must be not 

less than 11 gauge (approximately 1/8 inch) thick.  

Insulation is used to moderate the temperature of the 

lading during transportation; e.g., to keep the lading cool 

or warm, depending upon its characteristics and the 

season of the year or as an aid in heating the product for 

unloading. 

Nonpressure tank cars may also be equipped with 

interior or exterior heater coils.  Prior to unloading, 

steam, hot water, or hot oil lines are attached to the coil 

inlets and outlets.  As the heating medium circulates 

through the coils, it heats the liquid or melts solidified 

ladings, such as phosphorus, sulfur, wax, and asphalts, to 

facilitate unloading.  Interior heater coil inlet and outlet 

pipes are required to have caps or plugs applied during 

transportation.  Exterior heater coils do not require caps, 

and the car must be stenciled òEXTERIOR HEATER 

PIPES ð NO INLET OR OUTLET PIPE CAPS 

REQUIREDó.  Some nonpressure tank cars are 

equipped with electric-resistance heater systems in place 

of heater coils. 

Nonpressure single-unit tank cars may be divided 

into compartments by inserting ellipsoidal heads into the 

tank shell (heads must be concave to the lading of each 

compartment) or by joining separately constructed tanks 

to make a single car structure.  Each compartment will 

have its own loading/unloading fittings and PRD.  
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Compartments must be identified numerically, beginning 

with the B-end (the end of the car with the hand brake 

wheel) compartment as number 1 and numbered 

consecutively toward the A-end (the end without the 

brake wheel). 

Class-115 and Class-206 nonpressure tank cars have 

an inner container (tank) constructed of carbon steel, 

alloy (stainless) steel, manganese molybdenum steel, or 

aluminum. The inner tank is supported within an outer 

shell (tank, not jacket). 

The annular space between the inner tank and outer 

tank contains insulation. These cars are commonly 

referred to as tanks-within-a-tank as the outer shell (tank) 

is constructed in the same manner as a tank car tank; it is 

not merely a metal jacket covering an insulated tank. 

For Class-115 tank cars, the outer tank may be 

fabricated of the same materials authorized for inner 

tanks and must be at least 7/16-inch thick.  For Class-

206 tank cars, the outer tank must be fabricated from 

carbon steel.  They may be divided into compartments, 

have a 60-psig tank test pressure, and, in addition to 

loading/unloading and pressure relief devices, they may 

be equipped with a bottom outlet and/or bottom 

washout.  These tank cars are normally used to transport 

temperature-sensitive commodities that require a highly 

efficient insulation system. 

 

 

 
Note:  The following illustrations (pages 35-68) show typical 

valve and fittings arrangements for nonpressure tank cars.  

Individual tank car arrangements may vary based upon 

product service and/or the equipment manufacturer.  

Nomenclature used in the illustrations may not always be 

consistent with that used in the text of the Field Guide. 

Note: Unlike highway cargo tanks, tank car compartments 

are not constructed by applying interior walls within a single 

tank.  Further, unlike some cargo tanks, tank cars do not 

have interior baffles to control lading surges. 
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DOT/TC-111A100W1 Tank Car for Alcohol and Methanol Service 
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Top Operating Platform for Nonpressure Tank Cars (Post 1982) 
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 DOT/TC-111A100W2 Tank Car for Sulfuric Acid Service 


