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1.0 OBJECTIVE/PURPOSE

This standard establishes the methods of lifting and manfiteight containers (CONEX boxes)
including the allowable lifting configurations, procedures, inspection and rigging requirements
outside of maritime use. In order to safely lift any conex box, the type of conex box and proper
rigging configuration mugdbe determined prior to performing the lift evolution. Section 3.0
provides conex box measurements for the various types of boxes. Once the type of conex box is
determined the lift configuration can be determined based on the load in the conex boypeThe

of conex box and the load of the conex box are used to determine the type of rigging
configuration required to perform the lift.

2.0 INTRODUCTION/BACKGRO UND

The maritime industry handling of the containers conforms to OSHA 29 CFR 1918, Safety and
HealthRegulations for Longshoring requirements. Questions were raised regarding the proper
handling of freight containers for nanaritime applications and whether the maritime standards
should be applied. Following a review of the various codes and stamelatésl to container
handling, there is primarily one International Standes@ 3874, Series 1 Freight Containérs
Handling and Securintpat shows the proper lifting configurations for the proper handling of the
freight containers. These configuratsoare for lifting containers that comply with the

specification and testing for the minimum performance requirements for the manufacture of
freight containers identified in IS®4961 199008-15, Series 1 Freight Containers

Specifications and Testing. Thalowing lifting configurations and requirements for lifting

freight containers will address the most common methods allowed to lift both empty and loaded
containers. The lifting requirements follow the guidance of the OSHA 29 CFR 1918, ISO
standards aha DOEldaho evaluation of container lifting points EIB285 (Reference 8). The
EDF6285 documents allowable loads for radioactive contaminated containers that comply with
49 CFR 173. The inspection of the container, inspection of the lift pointshamigiging

hardware follow DOERL-92-36, the ASME B30 series of standards, this standard, and good
industry practicéas applicable.

3.0 CONTAINER REQUIREMEN TS

The Series 1 freight containers addressed in this standard should comply with9600ther

typesof containers will be evaluated on a chgecase basis. Table 1, below, shows the
designations of the containers associated with nominal dimensions. The containers should be in
good repair, with no significant corrosion or alterations to the contdaimetwe. If alterations

to the container have been made since it was manufactured and put into service (doors, cut
openings, vents) inspection should be completed by a qualified structural person to assure the
alterations will not affect the structuraltegrity/capacity of the container when subjected to

lifting loads. The corner fittings of the containers must meet the requiremdsts Gfl61

198412-15, Series 1 Freight Containér€orner Fittings Specifications The corner fittings

should be irgood repair with no visible signs of deformation of the holes (edges not straight and
square) or excessive peening around the edges (rounded edges with metal deformed beyond the
faces of the corner fittings).
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The gross weight allowable frolf8O 668 1995812-15, Series 1 Freight Containérs

Classification, Dimensions armRhtingsfor the containers has a factor of safety of about 2 to 2.5.

To maintain the factor of 3 to yield requirements of 49CFR173.410 (Ref 5) for radioactive
containers, use the load limigiven by the calculation performed for the lift connections of

freight containers containing radioactive materials at B@#ho, EDF6285,Evaluation of

Cargo Container Lifting FittinglRef 8). This calculation reduced the allowable gross weight of
the radioactive containers below the allowables of ISO 668 (see Table 2). Specific allowable
gross weight of containers may be increased beyond Table 2 if documented by the manufacturer
or by faceplate attached to the container. Contaminated containdrstithbe limited by the

Table 2 values per ED6285.

Table 1. Container Size Designations

Series 1 Freight Container Size Designations (ISO-3874)

Nominal Length

Ext-ernal Height

m ft <8ft0in 8ft0in 8ft6in 9ft6in
12 40 AX A AA AAA
9 30 BX B BB BBB
6 20 CX C CC -

3 10 DX D -

Note - All Units have a nominal width of 8ft 0 i

Not e: cont ai

containers.

ners

designated

Table 2. Allowable Gross Weight of Containes

i Xopped e . g .

Allowable Gross Weight of Containers

Container designation

Per 1SO-668 (LBS)

Per EDF-6285 (Ref 8)

AX, A, AA, AAA 67200 44900
BX, B, BB, BBB 56000 44900
CX, C, CC 52900 44900
DX, D 22400 22400

Note: AX, A, AA and AAA are all the same length but they differ in height (see table 1).

Likewise with B, C, and D series containers.
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4.0 LIFTING METHODS

There are four basic lifting methods for freight contains. They arelas/folthe Top Lift

Spreader Method, the Top Lift Sling Method, the Bottom Lift Sling Method, and the Fork Lift
Method. Any time a sling is used at an angle, it should follow the minimum angle requirements
of Table 3 below. See specific lifting methods imore details. Appendix D lists minimum sling
lengths to achieve the proper angle in different configurations.

Table 3. Sling Lifting Angles

Sling Lifting Angles
Container Size Designation Lifting Angle, a, min
AAA; AA; A; AX 45°
BBB; BB; B; BX 45°
CC; C; CX 45°
D; DX 60°

5.0 LIFTING EMPTY CONTAI NERS

Empty containers can be lifted by all four methods shown atic@e6: Top Lift Spreader, Top

Lift Sling, Bottom Lift Sling and Fork Lift (Figures 1, 2, 3 and 4). Containers can be considered
empty if the lifted weight is within 1000 pounds of the listed tare weight of the container. The
minimum lifting angles aras shown in Table 3. Empty freight containers can be lifted from the
top lift connections using hooks provided that the hooks are placed in an inward to outward
direction as shown in Figure 2.

6.0 LIFTING LOADED CONTA INERS

All loadedcontainers can be liftdaly the Top Lift Spreader Method or Bottom Lift Sling

Method (Figures 1 and 3). Loaded CC, C, CX, D, and DX containers can be lifted with the Fork
Lift Method, and loaded D and DX containers can be lifted with the Top Lift Sling Method. The
correspondingables (Tables 4 and 6) show which types of lifting methods can be used for the
unloaded and loaded containers. The unacceptable methods are denoted by a shaded box in the
tables associated with the lift methods.



RPP-40736,Rev. 1

6.1 TOPLIFT SPREADER METHOD

The containerd lifted by means of a spreader designed to lift containers by the top apertures of
the four top corner fittings, the lifting forces being applied verticdlhese spreaders have

lifting devices specifically designed to connect to the top corner fitbhfreight containers.

They do not use normal hooks.

a. The lifting devices shall be properly engaged. Gathering devices shall impinge on corner
fittings only.

b. The applicability of top lift spreaders is given in Table 4.

Figure 1. Top Lift Spreader Configuration

Table 4. Top Lift Spreader Acceptable Use Table

TOP LIFT SPREADER
) 1ISO ;
Empty Container . Loaded Container
Container Type 6346
AsAl Aa | A [ ax|eeBlBB| B | BXx]cc| c Jex] b | bx Def Jaaalaa| A | ax|eBBlBB| B | BX]JCcc| c Jcx] b | bx
n/a n/a n/a n/a] General Purpose | GP, VH n/a n/a n/a n/a
Open Top uT
Bulk: npn— BU
pressurized
n/a n/a n/a n/a Thermal REésRT' n/a n/a n/a n/a
n/a | n/a] n/a n/a ] n/a| n/a n/a | n/a n/a Platform PL najn/aljn/al 1) |najn/ajnal 1) Jnajnal 1) fnal 1)
1) Top lift possible with extensions only

[ 1 Allowed EE Not allowed (or not applicable)
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TOP LIFT SLING METHO D

The Top Lift Sling method can only be used for handling eroptyainers (see Tabtg or
loaded D or DX containers (10 ft long).

a.

The container is lifted by all four top corner fittings with forces applied other than
vertically.

Lifting devices shall be properly engaged. Hooks shall always be placed in an inward to
outward direction &ng the length of the container (Figure 2b). These hooks should meet
the criteria of ASME B30.10 (ref 11) and ISO 2308:1972 (ref 14).

c. The applicability of Top Lift Slings is given in Table 5.

d. For loaded containers, the lifted angle shown in Table 3, sti not be less than the

minimum values shown in Table 3 or exceed the gross container weight of Table 2. See
Appendix E for minimum sling lengths to achieve the minimum angle.

Figure 2. Top Lift Sling Configuration

Table 5. Top Lift Sling Acceptable Use Table

TOP LIFT SLING

Empty Container ISO Loaded Container

AAA

AA

Container Type 6346

A | Ax|BBB|BB| B | BX|CC| c |cx]| D | DX Def
General Purpose | GP, VH
Open Top urt

Bulk: non-

BU

1

1) Center of Gravity may be eccentric

N

pressurized
RE, RT,

1 HDIHL|D I Y] Thermal RS
|| || || Platform PL

2) For 1D and 1DX containers, lifting forces shall be applied at an angle of no less than 60 degrees to the horizontal

Note - Center of Gravity may be mobile, e.g. liquid, bulk or hanging loads.

[ ] Allowed [EH Not allowed (or not applicable)
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6.3 BOTTOM LIFT SLING ME THOD

The Bottom Lift Sling method of lifting can be used for empty and loaded containers. The
container is lifted from the side of the fowttom corner fittings attached by slings to a spreader
beam. The bottom sling attachment shall bear on the corner fittings only and should be such to
exert lifting forces not more than 1.5 inches away from the outer face of the corner fittings
(Figure3b).

a. The lifting devices shall be properly engaged.

b. The applicability of the Bottom Lift Slings is given in Table 6.

c. Forloaded containers, the lifted angle shown in Figure 3, shall not be less than the
minimum values shown in Table 3 or exceed the gross container weight of Table 2. See
Appendix E for minimum sling lengths to achieve the minimum angle.

Figure 3. Bottom Lift Sling Configuration

Table 6. Bottom Lift Sling Acceptable Use Table

BOTTOM LIFT SLING
Empty Container ISO Loaded Container

Container Type 6346
A‘AX\BBB BB B‘BX\CC BB B‘BX\CC C‘CX‘D‘DX

Def |A2A] Aa] A | AX |BBB
General Purpose | GP, VH
Open Top uT
2|22
1) Center of Gravity may be eccentric

Bulk: non-
|2) Center of Gravity may be mobile, e.g. liquid, bulk or hanging loads.

BU 21212

121212121212

pressurized

Thermal < |V 2] 2|1 2) 1211 2)11) 2) 1212

Platform PL

[ 1 Allowed EH Not allowed (or not applicable)
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6.4 FORKLIFT METHOD

The container, if provided with forkft pockets as specified in IS©®4961 (stown in Figure 4),
is lifted by means of forks. This method only applies to the C and D type containers (20 and 10
foot long containers) whether loaded or not (see table 7).

a. Warning: Under no circumstances shall containerswith or without fork -lift
pockets, be lifted by forks under the baseof the container (as opposed to in forKift
pockets)

b. The forks should ideally extend the whole width of the container, but under no
circumstances should they extend less than 6 feet or 72 inches.

c. When 1CC, 1C and ICcontainers are fitted with a second (inner) set of-fiftk
pockets, these pockets shall be use for empty handling only.

d. The applicability of fork lifts is given in Table 7

Figure 4. Fork Lift Configuration

Table 7. Fork Lift Acceptable Use Table

FORK LIFTS

Empty Container ISO Loaded Container
Container Type | 6346

General Purpose | GP, VH
Open Top
Bulk: non-
pressurized

RE, RT,

Thermal

Platform

1) Center of Gravity may be eccentric
|2) Center of Gravity may be mobile, e.g. liquid, bulk or hanging loads.

[ ] Allowed EE Not allowed (or not applicable)
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7.0 RIGGING REQUIREMENTS

The lifting device requirements for lifting the containers shall comply with the ASME B30.20
Below the Hook Lifting Devices as applicable an@BRL-92-36 for the below the hook lifting
equipment If an accurate reading for documentation or shipping purposes is required or if the
estimated weight of the container is close to the maximum rated capacity of the container then a
dynamometer shall hgsed to perform the lift. Assure that the maximum loads of the containers
are not exceeded (see Table 3).

a. Care shall be taken to ensure that the equipment used is suitable for the load and is safely
attached to the container and the container is free tandled.

b. In the case of a single point lift, special attention should be paid to the risk of the
container tilting due to eccentricity of the center of gravity.
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APPENDIX A

Lift Designations
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APPENDIX A-LIFT DESIGNATIONS

Lift Designations

In order to plan for lifting freight containers (Conex boxes), the type of lift to be performed must
first be determined. The 1ift wildl be design
Existing WRPS proedures and the DORL-92-36 already address the requirements for

planning and executing all lifts including Special and Critical lifts. For all types of lifts however,

the type of container to be lifted must be determined. The type of container andttirer

capacity are usually posted on a metal placard inside the door of the container. If the placard
information is not available, then the tables in this standard and the associated dimensions for

each type of container can be used to determineoiitaioer type. The type determination and
inspection of each container uses a graded approach.

Lift Planning
For Normal lifts, the planning process for lifting freight containers will normally involve at least
the following:

1) Field Work Supervisor

2) (DL) designated leader performing the lift.

Special lifts may also require additional approval according to company procedures.

The Hanford Site Hoisting and Rigging Manual D&E-92-36 requires critical lift signature
approvals. Additional approvals mag kequired according to company procedures.

A-1
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APPENDIX B

Lift Point Inspections
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APPENDIX B-LIFT POINT INSPECTIO NS

For Normal lifts the inspection and evaluation of the contandrlift points are performed by
the Qualified Riggers performing the lift.

For Special and Critical lifts, the lift points and the containers will need to be evaluated by a
Qualified Rigging Engineer.

All manufacturetinstalled lift points shall benspected and evaluated by a qualified person
before use for cracks, deformation and excessive wear or damMégm questions arise
regarding the use of manufactumestalled lift points, the Qualified Rigging Engineer shall be
consulted.

B-1
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APPENDIX C

Closely Stacked Containers
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APPENDIX C-CLOSELY STACKED CONT AINERS

In some cases, Conex boxes may be closely stacked side by side. This may prevent lifters
(corkies) from being inatled on the sides of the bottom of the box. Thus, the Bottom Lift Sling
Method cannot be usedn this case, the box may be lifted from the top lift points in order to
relocate the boXf the box is loaded, the Top Lift Spreader method should be used.

Conex box spreaders, however, are expensive, heavy, and cannot be used if there are fans or
other protrusions on the top of the container. Because of this, conex box spreaders are often
unavailable or impractical. In these cases where conex box spraeglersavailable or

impractical and the box is loaded, the following approach should be followed:

1 Install lifters (e.g. corkies) on the ends of the corner fittings on the bottom of one side of
the box, and ensure that the lifters are properly engagecdeniiseof the top corner
fittings may not be used because they have a different sized and shaped hole.

1 Connect slings to the lifting lugs and make sure they meet the requirements for minimum
sling lifting angles given in Table 3 of this standard. Note:esguarkies rely on the slings
being angled to work properly, a spreader beam shutlde used for this part of the
operation; both slings should connect to one hook or shackle as shown in Figtire 5.
the end of the box to a minimal height (ideally norsnthan a few inches off the ground)
and shift it to the side. Use care not to side load the crane. The mobile crane operator
shoulduse the boom up method or the boom extension methed shifting one end of
the container box.

1 Set the box end down amnepeat for the other side. This should create enough space
between the conex boxes to install lifters on the sides of the box.

1 Install lifters on the sides and use the bottom lift sling method to move the box.

Conex Box Slings

Liftersinstalled on end of box

Figure 5. Example of one end of a box bemlifted in order to slide sideways.

C-1
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APPENDIX D

Modified Containers
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APPENDIX D-MODIFIED CONTAINERS

All Conex boxes will need to be inspected to determine if modifications haverbade. If
modifications have been made to the Conex box then it will need to be evaluated by a Qualified
Rigging Engineer prior to performing the lift.

In all cases, an inspection of the Conex box is necessary to: 1) determine the type of Conex box
ard 2) to determine if there are any detrimental modifications that have been made to the box
and 3) to evaluate the integrity of the lift points. If there are any questions regarding the integrity
of the Conex box, contact the Civil/Structural Disciplireat Engineer.

Some examples of modifications, as illustrated below, include adding roll up doors to the ends or
to the sides of the box.

Doors added to the side of a Conex box. These may negatively impact the structural integrity of
the box.

D-1
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Doors added to the ends of two Conex boxes. These may also have a negative effect on the
strength of the boxes.
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APPENDIXE

Minimum Sling Lengths
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APPENDIX E-MINIMUM SLING LENGTH S

TOP LIFT SLING METHOD BOTTOM LIFT SLING METHOD
DIMENSIONS | 4 WAY DIMENSIONS | 2 WAY

CONTAINER BRIDLE $$F',\'ET AINER BRIDLE
TYPE (WXL LENGTH (WXL LENGTH

I |
AX, A, AA, . AX, A, AA, .
W 8 X 40 3006 AN 8 X 40 300
BX, B, BB, . BX, B, BB, .
BBRE 8 X 30 2406 BBR 8 X 30 2406
CX, C, CC 8 X 20 166 CX, C, CC 8 X 20 166
DX, D 8 X 10 146 DX, D 8 X 10 126

Note 1: this table was made assuming the center of gravity is centered. Eccentric loads will
require varying sling lengths or the addition of shackles.

Note 2: this table only gives sling lengths. Sling size (thickness) will be determined based on
load and load placement characteristics and will vary case by case.

Note 3: Lifting lugs shall be properly engaged. Depending on the lugs used, this may
require sling angle adjustment, but the angle shall not be below 45 degrees.



