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FOREWORD 

 

1. This military handbook is approved for use by all Departments and  Agencies of the 
Department of Defense. 

2. Beneficial comments (recommendations, additions, deletions) and any pertinent data which 
may be of use in improving this document should be  addressed to: Defense Industrial Plant 
Equipment Center, ATTN: DIPEC-SSG, 2163 Airways Blvd., Memphis, TN 38114-5051, by 
using the self-addressed Standardization Document Improvement Proposal (DD Form 1426) 
appearing at the end of this document or by letter. 

3. This handbook should be used in conjunction with MIL-STD-107 when preparing industrial 
plant equipment (IPE) for shipment and handling. Included herein are procedures for the 
selection and application of the DOD owned Reusable  type skids, requirements for the 
design and fabrication of  skids produced from wood materials, and requirements for loading, 
blocking and bracing of IPE in motorized vehicles for domestic shipment. In this revision,  
new procedures have been added for ordering the DOD owned Reusable skids. Deleted 
from the handbook were all instructions for preparing IPE for rail  shipment, soft metric 
conversions of dimensions and features, and all  references to military standard numbers for 
skid components. 

http://www.woodencrates.org/standards/MIL-STD-107.pdf
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1. SCOPE 

1.1. Purpose 

This handbook covers approved methods of blocking, bracing,  skidding, and associated 
procedures used for the protection of industrial  plant equipment (IPE) for shipment and 
handling. Encompassed in the term IPE is a wide range of equipment such as machine tools, 
welding equipment, electronic systems, furnaces, and ovens. It is not practical to cover each  
classification individually. For clarity and simplicity, the fundamental principles provided herein 
have been structured around machine tools and should be extrapolated to other type IPE as 
required. 

1.2. Scope 

This handbook is applicable to all shipments of IPE controlled  by the Department of Defense 
except as specifically exempted (see 5.2.1) or when a waiver is obtained from DIPEC-SQ (see 
5.1.3.13 and 5.1.3.14). 

2. APPLICABLE DOCUMENTS 

2.1. Government documents 

2.1.1 Specifications, standards, and handbooks 

 
The following specifications, standards, and handbooks form a part of  this document to the 
extent specified herein. Unless otherwise specified, the issues of these documents  shall be 
those listed in the issue of the Department of Defense Index of  Specifications and Standards 
(DODISS) and supplement thereto, cited in the solicitation. 

SPECIFICATIONS 

 FEDERAL 

  NN-P-530  - Plywood Flat Panels. 

  PPP-S-760  - Strapping Nonmetallic (and connectors).  

  QQ-S-781  - Strapping, Steel and Seals. 

  PPP-T-60  - Tape, Packaging, Waterproofed. 

 MILITARY 

  MIL-PRF-121  - Barrier Material, Greaseproofed, Waterproofed, Flexible.  

  MIL-S-9968  - Skid Components, Aluminum, Reusable. 

  MIL-PRF-22191 - Barrier Material, Transparent, Flexible, Heat Sealable.  

http://www.woodencrates.org/standards/NN-P-530.pdf
http://www.woodencrates.org/standards/PPP-S-760.pdf
http://www.woodencrates.org/standards/QQ-S-781.pdf
http://www.woodencrates.org/standards/PPP-T-60.pdf
http://www.woodencrates.org/standards/MIL-PRF-121.pdf
http://www.woodencrates.org/standards/MIL-S-9968.pdf
http://www.woodencrates.org/standards/MIL-PRF-22191.pdf
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  MIL-F-80258  - Furnace, Heat Treating, Electric, Natural Atmosphere,  
     Box Type. 

MIL-PRF-81705 - Barrier Material, Flexible, Electrostatic Free,  Water 
Vapor Proofed, Heat Sealable. 

 

STANDARDS 

 FEDERAL 

  FED-STD-376  - Preferred Metric Units for General Use by the   
     Federal Government. 

 MILITARY 

  MIL-STD-107  - Preparation and Handling of Industrial Plant    
     Equipment for Shipment and Storage.  

  MIL-STD-731  - Quality of Wood Members for Containers and   
     Pallets. 

  MIL-STD-2073-1 - DOD Material Procedures for Development and   
     Application of Packaging Requirements.  

(Unless otherwise indicated, copies of Federal and military specifications,  standards, and 
handbooks are available from the Naval Publications and Forms Center, (ATTN: NPODS), 
5801 Tabor Avenue, Philadelphia, PA 19120-5099.) 

2.1.2 Other Government documents, drawings, and publications 

 
The following other Government documents, drawings, and publications form a part of this 
document to the extent specified herein. Unless otherwise specified, the  issues are those cited 
in the solicitation. 

CODE OF FEDERAL REGULATIONS (CFR) 

U. S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 
(OSHA) 

 29 CFR 1910  - Occupational Safety and Health Standards 

 46 CFR 146  - Shipping 

 49 CFR 100-199 - Transportation 

(Application for copies should be addressed to the Superintendent of Documents,  U. S. 
Government Printing Office, Washington, DC 20402-0001.) 

 DLAM 4215.1/AR 700-43/NAVSUP Pub 5009/AFM 78-9 
 Management of Defense Owned Industrial Plant Equipment.  

http://www.woodencrates.org/standards/MIL-F-80258.pdf
http://www.woodencrates.org/standards/MIL-PRF-81705.pdf
http://www.woodencrates.org/standards/FED-STD-376.pdf
http://www.woodencrates.org/standards/MIL-STD-107.pdf
http://www.woodencrates.org/standards/MIL-STD-731.pdf
http://www.woodencrates.org/standards/MIL-STD-2073.pdf
http://www.woodencrates.org/standards-order.php
http://www.woodencrates.org/standards-order.php
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 DLAM 4215.2  - Operational Manual for Storage/Maintenance of  Industrial  
    Plant Equipment 

 DLAR 4500.3/NAVSUP Pub 444 (Rev)/AFM 75-21 MCO P4600.14A 
Joint Military Traffic Management Regulation 

(Application for copies should be addressed to the Director, Defense  Logistics Agency, ATTN: 
DLA-XPD, Cameron Station, Alexandria, VA 22302-6100.) 

2.2. Non-Government publications 

The following documents form a part of  this document to the extent specified herein. Unless 
otherwise specified, the issues of the documents which are DoD adopted shall be those listed 
in the issue of the DODISS cited in the sol icitation. Unless otherwise specified, the issues of 
the documents not listed in the DODISS are the issues of the  documents cited in the 
solicitation. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM E380   - Standard for Metric Practice (DOD adopted). 

(Application for copies should be addressed to the American Society for  Testing and Materials, 
1916 Race St., Philadelphia, PA 19103-1187.) 

AMERICAN NATIONAL STANDARD INSTITUTE (ANSI)  

  ANSI/IEEE 268 - Metric Practice (DOD adopted).  

(Application for copies should be addressed to the American National  Standards Institute, 
ATTN: Sales Dept., 1430 Broadway, New York, NY 10018-3363.) 

 NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC.  

National Motor Freight Classification 

(Application for copies should be addressed to the American Trucking  Association, Inc., 2200 
Mill Road, Alexandria, VA 22314-4677.) 

2.3. Order of Precedence 

In the event of a conflict between the text of  this handbook and the references cited herein, the 
text of this handbook shall take precedence. Nothing in this document, however, supersedes 
applicable laws and regulations unless a specific exemption has been obtained.  

http://www.woodencrates.org/standards-order.php
http://www.woodencrates.org/standards-order.php
http://www.woodencrates.org/standards-order.php
http://www.woodencrates.org/standards-order.php
http://www.nmfta.org/
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3. DEFINITIONS 

3.1. Accompanying equipment 

Attachments, accessories, auxiliary equipment,  or components removed from the basic item of 
equipment and shipped with it,  usually on the same skid. 

3.2. Basic item 

An end item of equipment being prepared for shipment or handling. 

3.3. Blocking and securing for skidding 

The application of wood or plywood blocking to support nonsubstantially supported 
components, or the application of securing devices for immobilizing movable components. 
Blocking and securing for skidding is also referred to as internal blocking.  

3.4. Blocking and bracing for shipment 

The application of wood, plywood, or mechanical devices to prevent movement of the skidded 
load or movement of the skid within the carrier. Blocking and bracing for shipment is also 
referred to as external blocking.  

3.5. Buttress blocking 

Blocking secured to the skid and against the base of the basic item to prevent movement of the 
load on the skid. 

3.6. Cube 

The volume of space occupied by the unit under considerat ion computed multiplying overall 
exterior length, width, and height. For shipping purposes, cube is expressed to the nearest 
tenth of a cubic foot. 

3.7. Disassembly 

The removal of nonsubstantially supported, fragile, or  movable components from the basic item 
of equipment. 

3.8. DOD reusable skid 

DOD reusable skids are assembled from the inventory of reusable skid components obtained 
from, and returned to DIPEC. 
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3.9. Gross weight 

The combined weight of a skid or container and the load.  

3.10. Inch-pound units 

Inch-pound units are a system of measures based on the yard and pound commonly used in 
the United States of America and defined by the National Institute of Standards and 
Technology. Inch-pound units having the same names in other countries may differ in 
magnitude. 

3.11. Metric units 

Metric units are a system of basic measures which are  defined by the International System of 
Units based on ñLe Systeme International dôUnits (SI)ò, of the International Bureau of Weights 
and Measures. These units are described in ASTM E 380 and ANSI/IEEE 268. 

3.12. Skid 

A supporting base upon which equipment is mounted for  stability, damage protection, and ease 
of handling. In this handbook a skid is a complete structure as distinguished from the two or 
three strips sometimes added to the bottom of a crate or box. 

4. GENERAL REQUIREMENTS 

4.1. Protection of industrial plant equipment (IPE) 

IPE shall be prepared for shipment in accordance with DIPEC shipping Instructions. Protection 
of IPE from damage during shipment and handling is of paramount importance to  preserve its 
capability of being immediately productive, while avoiding costly  repairs or reprocessing. IPE 
shipments shall be preserved and packed in accordance with MIL-STD-107. Equipment shall 
also be provided with the following protection: 

a. Blocking and bracing to prevent movement of the skidded load on or  within the carrierôs 
equipment (see 5.3). 

b. Blocking to protect nonsubstantially supported components, and  securing when not 
removed (see 5.1.2). 

c. Buttress blocking to prevent movement of the basic item of equipment  on the skid (see 
5.3.2). 

d. Necessary disassembly to protect nonsubstantially supported fragile or movable 
components which cannot be economically supported as mounted (see  5.1.1). 

e. Skidding to give added stability, damage protection, and ease of  handling (see 5.2). 

f. Shrouding to protect the load from environmental elements.  
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4.1.1 DOD reusable skids 

 
IPE prepared for shipment within the continental United States (U.S.), by any mode of 
transportation, or placed in any form of storage (except standby-in-place) weighing 42,000 
pounds or less, shall be provided with the DOD reusable type skids in- accordance with the 
requirement of this handbook. 

4.1.2 Wood skids 

 
IPE prepared for overseas shipment shall be provided with the wooden type skids. IPE 
weighing 1,000 pounds or more with lengths exceeding the DOD reusable skid length limitation 
specified in paragraph 5.2.5.3 and 5.2.5.4 shall be skidded on wood skids for domestic and 
overseas shipment. New procurement IPE, remanufactured IPE, and rebuilt IPE already on  
wooden skids shall not be reskidded on the DOD reusable skids. Standby-in-place IPE shall be 
skidded on wood skids. IPE of weights exceeding 42,000 pounds shall be skidded on wood 
skids designed and constructed in accordance with the requirements specified in paragraphs 
5.2.6 through 5.2.6.3, and figures 21 through 28 in this handbook. IPE weighing less than 
1,000 pounds shall be palletized or boxed. 

4.2. Continuity of preservation 

Care shall be exercised that preservatives  are not removed from preserved surfaces by or 
during operations required herein. Areas with discontinuous preservation shall be recoated 
with the same type of preservative. Where blocking or bracing comes in contact with  preserved 
areas, greaseproof paper conforming to MIL-B-121, Grade A, Type I, or approved commercial 
material shall be inserted with double thickness at  points of contact. Barrier material shall be 
secured in place with tape conforming to PPP-T-60, Type IV. 

4.3. Wood and plywood 

Wood or plywood shall be used alone or in  combination for blocking and bracing. Wood or 
plywood blocking and bracing members shall bear against only those parts of the packed item 
capable of withstanding the applied dynamic force or against blocking pads or pressure  strips 
that adequately distribute those forces. Wood or plywood blocking and bracing should be 
designed to permit easy removal without damage to the item.  

4.3.1 Wood 

 
Wood used for blocking, bracing and skids shall conform to  MIL-STD-731. Wood material used 
in the manufacture of skid runners, cross members, flooring, and other highly stressed 
members shall conform to MIL-STD-731, table III or IV, class 1. Blocks, cleats, and other 
moderately stressed members shall conform to MIL-STD-731, table III or IV, class 2. Other 
members shall be selected in accordance with the applicable requirements of MIL-STD-731. 
Wood species of all members specified herein, shall be bark and disease  free. 
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4.3.2 Plywood 

 
Plywood used for blocking and bracing shall conform to NN-P-530, Group A, Grade 3-4 or Type 
II, Group B, C, D, interior with exterior glue. 

4.4. Weight limitations 

Whenever design considerations limit the gross weight of individual items of equipment, a 
maximum gross weight limit shall be stated in the contract or shipping order.  

4.5. Measurement system 

In this handbook, all measurements, dimensions, sizes, and capacities are given in inch-pound 
units. These measurements may be converted to metric units through the use of the conversion 
factors and methods specified in FED-STD-376 or IEEE-380. 

5. DETAIL REQUIREMENTS 

5.1. Disassembly, blocking, and securing for skidding 

IPE often has Nonsubstantially supported components such as overhanging machining heads, 
and movable components such as sliding tables. Such components cannot withstand the stress 
and strain of shipping and handling without damage protection. Damage protection shall be 
provided by removing and skidding these components, or by blocking and securing them in 
place. 

5.1.1 Disassembly 

 
Disassembly for damage protection is required only when IPE has Nonsubstantially supported 
or movable components which can be protected from damage more economically and with less 
difficulty by removing them for shipment. Determination of the need for disassembly shall be 
based on whether removal, mounting on the skid, and subsequent reassembly with the  basic 
unit is less costly than blocking and securing the components in place,  and whether technically 
qualified personnel will be available for disassembly and reassembly. Care should be 
exercised to avoid disassembly when the functional capability of the equipment may be 
impaired by removal and reassembly of components, or when special tools, calibration, or  
manufacturerôs personnel will be required for reassembly. Do not disassemble on, a wholesale 
basis. 

5.1.1.1 Components to be removed 

 
Equipment components shall be removed when they project outside the profile of the basic 
item and protection in place is uneconomical. Good shipping practice requires that components 
also be removed to reduce the total cubic volume to be shipped. Nonsubstantially supported 
heavy components such as motors and pumps, fragile or small  components (such as gages or 
tooling), attachments, and accessories shall be considered for removal. Removed components 
that are fragile, small, or difficult to skid, shall be boxed in accordance with Level B  packing 
requirements of MIL-STD-107. Disassembled bolts, nuts, pins, and washers  shall be inserted in 
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the proper location in one of the mating components and  secured to prevent loss. Components 
that require reassembly in the exact location from which removed shall be match-marked prior 
to removal. Mating components which are match-marked shall be provided with identifying 
tags. When removing components, connecting wiring, piping, or tubing shall never be  cut, but 
shall be disconnected at established separation points (junction boxes, terminals and fittings).  

5.1.1.1.1 Counterweights 

 
Counterweights which can be removed without  disassembling the equipment shall be removed. 
Counterweights which cannot be removed shall be blocked in place to relieve the load on the 
supporting devices and secured to prevent movement in any direction.  

5.1.1.1.2 Large size equipment 

 
Large size equipment such as long bed type lathes, deep hole drills, and large size metal 
planers are susceptible to distortion during handling and shipping. Such equipment should be 
disassembled and the components skidded.  

5.1.2 Blocking and securing 

 
Nonsubstantially supported, fragile, or movable components that are not removed shall be 
supported and restrained in place by blocking and securing. Failures to block, brace, and 
secure these components for shipment and handling has resulted in more damage to IPE than  
any other single cause. 

5.1.2.1 Blocking 

 
Nonsubstantially supported components are reinforced by positioning wood blocking under or 
against the components. The blocking is located to reinforce the components against damaging 
shock loads prevalent during shipment and handling. Table I specifies the size of blocks 
required for blocking based on the weight to be supported. The design and application  of 
blocking shall be compatible with the weight, size, shape, and strength of  the component to be 
supported. Blocking shall be contoured as necessary for  flush fitting all components contacted. 
Blocking shall not be applied to thin metal castings, to the sides of spindle shafts, to tool 
holders, or any other components, or areas of the equipment where forces from the blocking 
could cause damage. 

 

TABLE I. Block size requirements when used in compression 

Maximum weight to be 
supported (pounds) 

Minimum block size 
required cross section 

(inches) 

Maximum block length 
(inches) 

3,000 2 x 4 20 

6,000 4 x 4 36 

7,500 4 x 6 48 

10,000 6 x 8 60 

NOTE: Wood blocks longer than 60 inches are not recommended because of  distortion due to 
weather. Multiple blocking shall be used for weights exceeding 10,000 pounds. 
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5.1.2.2 Securing 

 
Movable components shall be immobilized by securing them  to stationary and substantially 
supported components of the equipment.  Movable components subject to applied loads of 100 
pounds or less may be secured by binding with metal banding, wire, or similar techniques. 
Movable components subject to applied loads exceeding 100 pounds shall be secured by  
securing devices of the type specified in 5.1.2.3. Corners of components  contacted by metal 
banding or wire shall be protected by suitable cushioning material. 

5.1.2.3 Securing devices 

 
The tie rod type and the tie rod yoke type securing devices are the approved means for 
immobilizing movable components and securing IPE to the skids. 

5.1.2.3.1 Tie rod type 

 
The tie rod type securing device is illustrated in figure 1. Steel rod diameter is determined by 
the weight of the load in accordance with table II. The metal plates shall be approximately 4 
inches square or 3 inches in diameter, and shall be in accordance with the thickness  specified 
in table II. 

 

 

Figure 1: Tie rod type securing device 
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TABLE II Tie rod type securing device requirements 

Weight to be secured by 
each device (pounds) 

Minimum rod diameter 
(inches) 

Minimum plate thickness 
(inches) 

 0 to 1,000  3/8  5/32 

 1,001 to 2,000  1/2  3/16 

 2,001 to 3,000  1/2  7/32 

 3,001 to 5,000  5/8  1/4 

 5,001 to 10,000  3/4  9/32 

 10,001 to 25,000  7/8  3/8 

 

5.1.2.3.2 Tie rod yoke type 

 
The tie rod yoke securing device is illustrated  in figure 2. The primary purpose of the yoke is to 
span across and secure movable components. The metal plates shall be approximately 4 
inches square or 3 inches in diameter and the thickness shall be in accordance with  table II. 
The required yoke block cross section is ascertained by determining  the greatest overhang of 
the block, from component to center line of rod, and entering table III at the overhang 
dimension, and proceeding downward in that column to a weight corresponding to one greater 
than that to be secured. The weight should be that of the movable component and not the total 
weight of the machine. Example: A movable component weighing 10,000 pounds being secured  
by two securing devices with an overhang of 19 inches. The weight to be  secured by each 
device is 5,000 pounds. Enter table III at the next larger  column (24 inches) and proceed down 
the column to the weight of 7,400 pounds.  The dimensions of the yoke block cross section are 
found in the left hand column and will be 4 inches by 6 inches.  

5.1.2.3.3 Cable securing device 

 
When a tie rod yoke type device would cause damage to the equipment, a cable may be used if 
it will not damage the precision bearing surfaces or the component parts of the equipment. 
Cables shall be a minimum of 1/2 inch diameter depending on the size and weight of  the item 
or part being secured. The cable shall be wrapped in  barrier material conforming to MIL-B-121 
Grade A, Type I. The cable shall be tightened and secured with a minimum of two wire rope 
clips at joining ends. In cases where the cables must come in contact with precision bearing  
surfaces, such surfaces shall be protected by placing a piece of thin gage lead between the 
cable and the precision surface.  
 
5.1.3 Application of blocking and securing 

 
Components which have not been removed shall be blocked and secured as follows.  
 
5.1.3.1 Nonsubstantially supported components 

 
Nonsubstantially supported components shall be reinforced and secured in a stationary 
position by blocking between them and substantially supported components (frame, base, etc.)  
of the equipment (see fig. 3). The overhang or extended portion of components  such as C-type 
frames, radial arms, and tables shall be supported by blocking.  Components with fragile 
mountings, such as electrical panels, motors, and  pumps shall also be supported by blocking.  
 



MIL-HDBK-701C Military Handbook 
Blocking, Bracing and Skidding of Industrial Plan Equipment for Shipment & Storage  

 

 

11 

5.1.3.2 Movable components 

 
Movable components shall be secured in a stationary position by applying securing devices as 
illustrated in figure 3. Movable components such as traveling columns, sliding tables, and 
operating heads shall be locked in place by the locking mechanisms provided with the  
equipment. However, these mechanisms do not provide adequate locking security and shall be 
augmented by the specified securing devices. Components that are  vertically movable shall be 
lowered to rest on blocking and be secured in  position. Components that are horizontally 
movable shall be secured in a position which is centered on the equipment (see fig. 3).  
 
5.1.3.3 Unsupported columns 

 
Unsupported columns shall be reinforced by positioning snug fitting filler blocks between the 
skid and the recessed portion of the base of the equipment. The thickness of filler blocks shall 
be accurately sized to avoid placing undue stress on the base when the holddown  bolts are 
tightened (see fig. 4). When shims are used with a filler block,  they shall support the same 
area as the filler block. 
 

 
1 Tie rod 
2 Yoke block 
3 Metal plate 
4 Washer 
5 Nut 

Figure 2: Tie rod yoke securing device 
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TABLE III Tie rod yoke type securing device 
 

Yoke 
block 

nominal 
cross 

section 
size 

(inches) 

Overhang of yoke block from component to rod (inches).  

6 12 18 24 30 36 48 60 

2 x 4 2,200 1,100 730 550 440 365 275 220 

4 x 4 12,000 6,000 4,500 3,000 2,400 2,000 1,500 1,500 

4 x 6 29,500 14,800 9,900 7,400 5,900 4,900 3,700 2,900 

6 x 8 86,000 43,000 28,700 21,600 7,200 14,400 10,800 8,600 
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NOTE: All tables shall be shipped in their lowest position.  
 

Figure 3: Blocking and securing non-substantially supported and movable components 
 
 
NOTE: IF NECESSARY TO MAKE LEVEL BECAUSE OF THICKNESS OF WOOD FILLERS, 
USE SHIMS TO FILL SPACE BETWEEN BASE AND SKIII FLOORING 
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NOTE: Equipment shown mounted on wooden skid. When mounted on DOD reusable skids, 
the same reinforcing technique is required except that the blocking shall be bolted to the skid 
components. 

Figure 4: Reinforcing unsupported columns 
 
5.1.3.4 Equipment with leg or end frame type bases 

 
Equipment with non-substantially supported leg or end frame type bases shall be reinforced in  
accordance with one of the techniques illustrated in figure 5 and 6.  
 
5.1.3.5 Tailstocks and movable heads 

 
The tailstocks of lathes and movable heads of other equipment with spindles shall be secured 
by compressing blocking between the spindle housing and fixed head with a tie rod type 
securing device through a hollow spindle. When the equipment is provided with a solid spindle, 
a tie rod yoke type securing device shall be used (see fig. 7).  
 
5.1.3.6 Tables and other components 

 
Tables or other components moving on ball bearings or other types of high efficiency, low 
friction ball, or roller bearing mechanisms shall be blocked, cushioned, or removed and all 
components treated in such a manner that neither the way surfaces nor the anti -friction 
devices will be subjected to damage (see MIL-STD-107). When practicable, tables more than 6 
feet long should be removed from the basic unit, packed separately and skidded with the basic 
unit. The bearing preload shall be relieved. 
 
5.1.3.7 Ballscrew drives 

 
For machine elements driven by recirculating ballscrews, the ball nut shall be disconnected 
from the element and secured. The machine element involved shall be treated in accordance 
with 5.1.3.4 or 5.1.3.6 as applicable. 
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5.1.3.8 Counterweights 

 
Counterweights shall be blocked in a manner that  will release all tension from supporting 
cables, chains, and springs and secured to prevent movement in any direction.  
 
5.1.3.9 Doors and drawers 

 
In addition to the locking mechanisms or catches provided, doors and drawers shall also be 
secured by metal banding or fiber reinforced tape. When metal banding is used the surfaces 
contacted shall be protected by suitable cushioning material. Care shall be exercised  to avoid 
over tensioning metal banding that could disfigure a component.  Nylon strapping conforming to 
PPP-S-760, Type III may be utilized for domestic  shipment. 
 
5.1.3.10 Handwheels 

 
In addition to the locking mechanisms provided, handwheels,  levers, and cranks shall also be 
secured in position by common annealed wire, metal banding, conforming to QQ-S-781 or 
nylon strapping conforming to PPP-S-760, Type III. 
 
5.1.3.11 Surface plate shipments 

 
Heavy surface plates made of material such as granite, cast iron, or steel shall be removed 
from supporting bases and secured with tie bars directly to the skid with the working surface 
up. The base should be inverted on top of the surface plate and secured to the  skid. The top 
and bottom surfaces of the surface plate shall be protected  with plywood or other suitable 
cushioning material. 
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NOTE: Equipment shown mounted on wooden type skid. When equipment is mounted on the 
DOD reusable skids, the same reinforcing technique is required except that the blocking shall 
be bolted to the skid components.  
 

Figure 5: Reinforcing leg and end frame type bases 
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NOTE: For equipment mounted on wooden skids only.  
 

Figure 6: Reinforcing leg and end frame type bases 
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Figure 7: Blocking movable components 
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5.1.3.12 Oversize and overweight IPE 

 
When either special routing or disassembly is required to permit transportability of items 
shipped directly to storage, DIPEC-OIM shall be contacted to determine maximum permissible 
ingress dimensions at destination. DIPEC-OIM shall also be contacted prior to shipment  of any 
item which has an individual shipping piece weighing more than  40,000 pounds. Dimensions of 
the shipment including weight, height, width,  and length and shipping dates shall be furnished 
to DIPEC-OIM when the IPE is prepared for shipment. 
 
5.1.3.13 Waiver of skidding requirements 

 
Many items, due to their basic construction may be shipped safely, conveniently, and more 
economically without skidding. This includes items with heavy, durable or solid bases and 
disassembled components of comparable nature, such as presses, press frames,  anvils, 
machine bases, and similar items. In the preparation of equipment for shipment to a using 
activity the skidding requirement may be waived or  reduced, provided the protection afforded 
will meet or exceed the minimum requirements, assure safe arrival at dest ination, and facilitate 
removal, handling and placement in location by shipping and receiving activities. When  it is 
determined to be more economical or otherwise in the best interests of  the Government to ship 
equipment without skidding or with a lower level than that specified herein, a specific request 
will be made to DIPEC-STS for authorization for deviation. 
 
5.1.3.14 Waiver of rail transportation requirements 

 
IPE shall not be shipped by rail transportation, except when a waiver is obtained from DIPEC -
SQ. Whenever oversize or overweight IPE is required to be shipped via rail transportation, the 
shipping activity shall provide DIPEC-SQ with a written request. When a waiver is granted for 
rail shipment, blocking, bracing and skidding of IPE in rail car shipment shall be accomplished 
in accordance with the American Association of Railroad Publications as follows:  
 

a. Open top carloading manual:  
(1) Section 1 - General Rules Governing the Loading of Commodities  on Open Top 

Cars. 
(2) Section 4 - Rules Governing the Loading of Miscellaneous  Commodities, including 

Machinery on Open Top Cars. 
b. Pamphlet No. 21 - Rules Regulating the Preparation and Safe Loading  of Machinery in 

Closed Cars and Protection of Equipment.  
c. Circular No. 42H General Rules Governing Loading of Carload Shipment  of 

Commodities in Closed Cars. 
 

5.2. Skidding requirements 

 
With the exception of the type equipment  specified in 5.2.1, all IPE being shipped or handled 
shall be skidded. Skidding is required to provide added stability, damage protection, and ease  
of handling. The skids provided shal l be selected from the DIPEC inventory of  DoD reusable 
skids or be constructed of wood in accordance with the design  and fabrication requirements for 
wooden skids specified herein.  
 
5.2.1 Equipment not required to be skidded 

 
Many items of IPE due to construction, configuration, weight fragility, and size, may be shipped 
more economically, conveniently, and safely without skidding. This includes items  not 
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exceeding 1,000 pounds in weight which can be protected from mechanical  and physical 
damage by boxing, crating, palletization or protected as specified in 5.1.3.13. Equipment 
packaged in accordance with MIL-STD-107, paragraphs 5.2 though 5.2.3 does not require 
skidding in accordance with the requirements herein. In the preparation of other equipment fo r 
shipment to a using activity, the requirements cited in the applicable shipping instructions  may 
be waived or reduced provided the protection afforded will assure safe  arrival at the 
destination and provide safe removal, handling, and placement  in location by both the shipping 
and receiving activities. When it is  determined to be cost effective or otherwise more 
economical to the Government to ship equipment without skidding, or skidding other than 
specified in shipping instructions, a specific request wi ll be submitted thorough the appropriate 
channels to DIPEC-SQ for approval (see 5.1.3.13).  
 
5.2.2 Design 

 
The skid design shall include an arrangement of parallel  runner members held together by 
cross members, headers, or other components as required to provide a mounting base which 
elevates the load not less than 3-1/2 inches and not more than 14 inches. The configuration of 
the skid shall be rectangular or square as viewed from the top.  
 
5.2.2.1 Width and length 

 
The required length and width of the skid is  based primarily on the length and width of the load 
plus a 2 inch safety clearance on each side and end of the load (see fig. 8). The length and 
width of the skid shall be increased as required to accommodate equipment  accompanying the 
basic item on the skid (see 5.2.3) top-heavy equipment (see 5.2.3.1), or buttress blocking (see 
5.3.2). When the addition of accompanying equipment results in exceeding the DOD reusable 
skid size or weight limitations, deteriorating the shipping or handling characteristics of the  
skidded load, or exceeding any of the carrierôs load limitations, accompanying equipment shall 
be skidded separately.  
 
5.2.3 Load positioning 

 
With the exception of equipment described in 5.2.3.1, all IPE shall be skidded in an upright 
position. The load shall be positioned on the skid with the longer side of the basic item 
positioned parallel to the runner members. Accompanying equipment should be positioned  on 
either side of the basic item. When configurations permit, accompanying  equipment shall be 
positioned in available spaces under the basic item for  added damage protection. Not less than 
2 inches of clearance shall be provided between the basic item and accompanying equipment.  
 
5.2.3.1 Top heavy equipment 

 
Top heavy equipment and items with height exceeding normal shipping limitations shall be 
skidded in a horizontal position, when design and configuration permits (see fig. 9). Top heavy 
equipment requiring upright skidding due to design or structural weakness may  require skid 
size exceeding the standard in order to maintain stability during handling and shipment. The 
length and width of the skid for top heavy equipment shall be not less than twice the height of 
the center of gravity of the item above the mounting surface (see fig. 10).  
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Figure 8: Safety clearance 
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Figure 9: Horizontal skidding for top-heavy and overheight equipment 
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Figure 10: Skids for stability of top-heavy equipment 
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5.2.4 Load securing 

 
5.2.4.1 Basic item 

 
The basic item of equipment shall be secured by bolting it to the skid utilizing the bolt holes of 
each holddown point provided in the base or frame. Equipment not provided with bolt holes, or  
equipment being skidded in a horizontal position, shall be secured to the skid  by securing 
devices of the type indicated in 5.1.2.3, or by securing devices  and blocking methods shown in 
figures 9, 11, 12 or 13. Equipment skidded in a horizontal position shall be secured to the skid 
at points along the item that are sufficiently rigid for supporting the load. Each corner of the 
base of upright skidded equipment shall be secured to the skid with a holddown point  located 
not more than 12 inches from the corner on either end or side of the  base (see fig. 14). 
Holddown point spacing along the end of the base shall be not more than 6 feet. Holddown 
point spacing along the side of the base shall  not be more than 8 feet. The minimum number of 
holddown points required for equipment weights are indicated in table IV. The minimum size 
and type of holddown bolts required are indicated in the paragraphs for the type DOD  reusable 
skid selected or the wood skid being constructed. When the size of  the bolt holes in the 
equipment base is larger than the required holddown bolt  size, either sleeves or bolts of larger 
sizes shall be used to assure snug fits. When the bolt holes are smaller than the required 
holddown bolt sizes, the number of holddown points shall be increased to compensate.  
 
5.2.4.1.1 Use of leveling screw bolt holes 

 
In the absence of adequate holddown holes, leveling screw bolt holes may be utilized for 
holddown points. When utilized, the threads of the leveling screw holes shall be protected by a  
lead sleeve after removal of the leveling screw. The leveling bolts and  locknuts which are 
removed shall be placed in a bag made from material  conforming to MIL-B-121, Grade A, Type 
II, Class 1, and secured to the casting or packed with the accompanying equipment. When 
feasible, the leveling bolt and locknut shall accompany the basic equipment. When the base  is 
furnished with hollow leveling screws, they shall be backed off flush with the underside  of the 
base and the locknut set. A lead protective sleeve is also required  inside the hollow leveling 
screws. 
 
5.2.4.2 Accompanying equipment 

 
Accompanying equipment shall be secured to DOD reusable skids by bolting either directly to 
the skid or by use of tie bar type securing devices. Accompanying equipment shall be secured 
to wood skids by bolting, metal banding or other methods of equal strength that will assure  
safe shipment of equipment. Accompanying equipment bolted to skids shall be  secured at not 
less than 4 holddown points.  
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Figure 11: Holddowns for equipment without bolt holes 

 
 

 
Figure 12: Holddowns for shipment without bolt holes 
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NOTE: Deform threads above nut.  

 
Figure 13: Holddowns for equipment without bolt holes 

 
 

 
NOTE: Holddown point required not more than 12 inches from each corner on either the end or 
side of basic item. 

 
Figure 14: Maximum holddown point spacing 
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TABLE IV Minimum number of holddown points for equipment weight  
 

DOD reusable skids 

Equipment weight in pounds  

 0 to 24,000 4 
 24,001 to 36,000 6 
 36,001 to 42,000 8 

Wooden skids 

0 to 50,000 4 

Each additional 10,000 One additional holddown point for each (using 
bolt sizes of not less than one inch)  Exceeding 50,000 

 
NOTE: The maximum load capacity for Type I skid is 6,000 pounds per mounting plate, and 
15,000 pounds per load bearing runner beam. 
 
5.2.5 DOD reusable skids 

 
The Defense Industrial Plant Equipment Center  (DIPEC), Memphis, TN manages and controls 
an inventory of DOD reusable skid components that are designed for the shipment and 
handling of IPE. When shipping or handling equipment, DOD activities are encouraged to 
requisition, use, and return the skids to the designated DIPEC Directorate of Operations  
Facility. DOD policy and procedures for management and utilization of DOD  reusable skids are 
contained in DLAM 4215.1/AR 700-43/NAVSUP Pub 5009/AFM 78-9. The components in the 
DIPEC reusable skid inventory are identified in the Appendix for this document.  
 
5.2.5.1 DOD reusable skid types 

 
The inventory of DOD reusable skids consist of two types. The primary skid now in use 
conforms to MIL-S-9968 and will be referred to as a Type I skid. The Type II skid is no longer 
manufactured, and when the supply on hand is exhausted the Type II designation will be 
eliminated. The design of the two types of skids are entirely different, therefore, the 
components are not interchangeable. Most types of IPE weighing 42,000 pounds or less may 
be skidded using either type skid.  
 
5.2.5.2 Skid sizes 

 
Due to the large variety of IPE characteristics such as weights, shapes, sizes, configuration 
and location of holddown points, it  has not been practical to establish standard skid sizes 
within the DOD reusable skid inventory. The following paragraphs provide detailed  information 
for selecting the appropriate skid type, component arrangement,  number, and length of the 
components required. 
 
5.2.5.3 Type I skid 

 
The Type I skid is designed for the skidding of IPE with dimensions ranging up to 9 feet wide, 
34 feet long, and weight up to 42,000 pounds. The Type I skid is designed to support the load 
by means of parallel runner beams which are held together at each end by header beam s. The 
load is secured to the runner beams by means of mounting plates and  auxiliary tie bars. The 
skid has been made universally adaptable by a system of 9/16 inch square holes spaced on 
2.33 inches centers, which allows the components to be fastened together by standard 
hardware to provide a larger number of skid components arrangements.  
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5.2.5.3.1 Skid components 

 
The inventory of components for the Type I skid includes runner/header beams, mounting 
plates, auxiliary tie bars, and hardware. The runner/header beams are utilized for both runner 
and header members of the skid. 
 
5.2.5.3.2 Type I skid components arrangement 

 
Figures 15, 16, and 17 illustrate three of the most frequently utilized Type I skid component  
arrangements: 
 

a. Arrangement A (see fig. 15). The basic Type I skid includes four mounting plates, two 
load bearing runner beams, and two header beams. This  arrangement is utilized for 
equipment which does not have side overhanging components projecting horizontally 
past the base of the basic item. 

b. Arrangement B (see fig. 16). Side overhanging components and equipment 
accompanying the basic item on the skid are protected from damage  by adding 
outrigger runner beams to the basic skid. This arrangement also has  two auxiliary tie 
bars for added rigidity between adjacent load bearing and outrigger runner beams. 
Auxiliary tie bars are also utilized to support and secure accompanying equipment to 
the runner beams. 

c. Arrangement C (see fig. 17). Outrigger runner beams do not increase the load 
capacity of the skid arrangement. This is accomplished only by adding load bearing 
runner beams to the basic skid. 
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Figure 15: Arrangement A - Basic Type I skid comprising two header beams, and two 

load bearing runner beams each with two mounting plates.  
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Figure 16: Arrangement B - Basic Type I reusable skid plus two outrigger runner beams 

and two auxiliary tie bars, showing hardware set applicable to all arrangements.  
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Figure 17: Arrangement C - Basic Type I skid plus two auxiliary tie bars, two outriggers, 
and center loadbearlng runner beam with mounting plates.  
 
5.2.5.3.3 Selection of skid component arrangements 

 
The Type I skid component arrangements shall be selected based on the characteristics of the 
load and the position of the load on the skid. Each Type I load bearing runner  will support 
maximum weights of 15,000 pounds each, and each mounting plate  will support a maximum 
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load of 6,000 pounds each. Steps 1 through 8 provide detailed information for determining the 
skid component arrangement required.  
 
 

 
 
STEP 1. Establish the position the load will occupy on the skid (see 5.2.3),  and the number 
and location of holddown points (see 5.2.4).  
 

 
 
STEP 2. Determine the number of mounting plates required.  Mounting plates are required for 
securing the basic item of equipment to the runner beams.  One mounting plate is required for 
each holddown point of the basic item. 
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STEP 3. Determine the number of runner beams required for accommodating the  mounting 
plates. One runner beam is required for each row of mounting plates.  
 

Runner beam definitions 
 

When provided with mounting plates and positioned under and supporting the  base of the basic 
item, runner beams are considered load bearing. When not  provided with mounting plates and 
positioned on either side of the basic item for the protection of overhanging components or for 
the support of accompanying equipment, runner beams are considered outriggers.  
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STEP 4. Determine the minimum number of load bear ing runner beams required for supporting 
the weight of the load. The basic skid component arrangement  includes two load bearing 
runner beams each with not less than two mounting plates (two runner beams each with three 
mounting plates shown in Step 3).  
 
The load capacity of Type I Skid is increased up to 42,000 pounds when  provided with two 
additional (center) load bearing runner beams with not less  than four mounting plates. 
 

 
 
STEP 5. Determine if outrigger runner beams are required. An outrigger  runner beam is 
required on either side of the basic item when that side has  overhanging components or 
accompanying equipment that extends past the base.  
 



MIL-HDBK-701C Military Handbook 
Blocking, Bracing and Skidding of Industrial Plan Equipment for Shipment & Storage  

 

 

35 

 
 
STEP 6. Determine if auxiliary tie bars are required. Two auxiliary tie bars  are required for 
each piece of equipment accompanying the basic item on the skid. When furnished with 
outrigger runner beams, skids over 6 feet long shall be provided with auxiliary tie bars, 
uniformly not more than 6 feet apart, between the header beams. Auxiliary tie bars  are also 
utilized for the support of buttress blocking. The length of the auxiliary tie bars shall  be as 
required for the intersection of two runnersô beams. Each tie bar will support a load of up to 
1,000 pounds. 
 
STEP 7. Header beams. One header beam is required at each end of the skid for holding the 
runner beams in place. 
 

 
 

Width of Skid 
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Length of Skid 
 
STEP 8. Determine required length of runner/header beams. The required length  of the header 
beams is the total figure obtained by adding the overall width  of the load and 2 inches of 
clearance to each side of the load. The required length of the runner beams is the total figure 
obtained by adding the overall length of the load, 2 inches of clearance and 8-3/8 inches width 
of header beam to each end of the load. The length of the runner/header beams shall be 
increased as required for accommodating top heavy equipment (see 5.2.3.1),  buttress blocking 
(see 5.3.2), or to permit the use of standard size components of the DOD skid inventory (see 
table XVIII). 
 
5.2.5.3.3.1 Obtaining Type I skid components 

 
The Type I skid components can be obtained from DIPEC by annotating the remarks block of 
DD Form 1342, DOD Property Record or DD Form 1149, Requisition and Invoice Shipping  
Document. If the forms are not available, or when the urgency of the situation warrants, 
requests may be submitted in writing by whatever means deemed expedient. The remarks 
section of the DD Forms 1342 or DD Form 1149 shall  state that DOD reusable skids are 
required for shipment of the item. A complete skid package with all necessary components for 
skidding the item will be furnished. If a complete skid package is not required, individual skid  
components can be obtained from DIPEC by listing the components required, and  their military 
part number on the DD Form 1342, DD Form 1149, or other means.  The military part number 
for all Type I skid components available from DIPEC is listed in the Appendix. 
 
5.2.5.3.4 Assembly hardware 

 
A standard hardware set has been developed for the assembly of Type I skid packages. The 
description and number of hardware sets required for making standard component connections 
are shown in figure 16. All hardware sets for making standard component connections is  



MIL-HDBK-701C Military Handbook 
Blocking, Bracing and Skidding of Industrial Plan Equipment for Shipment & Storage  

 

 

37 

expendable and accountability will not be maintained by DIPEC. Local procurement  shall be 
initiated for expendable hardware items as specified in the  Appendix. 
 
5.2.5.3.5 Load securing hardware 

 
A hex nut, two flat washers, one lock washer, and a standard steel step bolt of the minimum 
size specified in Table V are required for securing each holddown point of the load (basic item 
and accompanying equipment) to the mounting plate and auxiliary tie bars (see fig.  18). The 
required length of the step bolts is obtained by adding one inch  (combined thickness of 
hardware, material of mounting plates or auxiliary tie bars and clearance) to the thickness of 
the mounting base. See 5.2.4 for the minimum number of holddown points required. When the 
load is not provided with adequate holddown holes, the step bolts shall be replaced by equal  
capacity securing devices of the type indicated in 5.1.2.3 and 5.2.4.1. All  load securing 
hardware packages will be furnished by the shipping activity.  
 

TABLE V. Holddown bolt sizes ï Type I skids 
 

Weight of load, pounds Bolt size required, minimum, inches 

 0 to 4,000  * 1/2 

 4,001 to 12,000  * 5/8 

 12,001 to 24,000  * 3/4 

 24,001 to 36,000  ** 3/4 

 36,001 to 42,000  *** 3/4 

 
* Based on 4 holddown bolts.  
** Based on 6 holddown bolts.  
*** Based on 8 holddown bolts.  

 
 

 
 

Type II Skid 
 

a. Stack beams in the following order:  
1. Runner beams 
2. Header beams 
3. Cross beams 
4. Accessory beams 

b. Retain adequate hardware to secure saddle to runner beams.  
c. Place remaining hardware in a suitable size fabricated box; then lay boxed hardware on 

top of stacked beams and band securely.  
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Figure 18: Load securing and shipping package, Type I and Type II DOD reusable skids 
 
 

 
 
5.2.5.4 Type II skid 

 
The Type II skid (see Fig. 19) is designed for  skidding IPE of dimensions ranging up to 8 feet 
wide, 36 feet long, and weights up to 42,000 pounds. The skid is designed to secure the load 
by means of parallel crossbeams and accessory beams which are supported at each  end by 
runner beams. The Type II skid design includes T -slots in the skid members which are used in 
conjunction with special hardware for connecting intersecting beams at any desired position.  
 
5.2.5.4.1 Type II skid components 

 
The inventory of components for the Type II skid includes crossbeams, runner/header beams, 
accessory beams, and hardware. The runner/header beams are utilized for both runner and 
header members of the skid. Harvey type S1 skid components, when practical, shall  be cut to 
fit the runners and headers members of the Universal Type II skid.  
 
5.2.5.4.2 Selection of skid component arrangements 

 
The Type II skid component arrangements shall be selected based on the characteristics of the 
load (number and location of holddown points, weight, dimensions, etc.) and the  position of the 
load on the skid. Steps 1 through 7 provide detailed  information for determining the skid 
component arrangement required. 
 



MIL-HDBK-701C Military Handbook 
Blocking, Bracing and Skidding of Industrial Plan Equipment for Shipment & Storage  

 

 

39 

 
 

Figure 19: Type II DOD reusable skid 
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STEP 1. Establish the position the load will occupy on the skid (see 5.2.3),  and the number 
and location of holddown points (see 5.2.4).  
 

 
 
STEP 2. Determine the number of crossbeams required for accommodating holddown points. A 
crossbeam is required under each holddown point of the basic  item. Aligned holddown points 
are accommodated by a single crossbeam. 
 



MIL-HDBK-701C Military Handbook 
Blocking, Bracing and Skidding of Industrial Plan Equipment for Shipment & Storage  

 

 

41 

 
 
STEP 3. Determine the number of runner beams required.  Two runner beams are required for 
supporting the crossbeam at each end. Type II skid widths  exceeding 7 feet or IPE with weak 
mounting bases shall be provided with not  less than one additional (center) runner beam. 
 

 
 
STEP 4. Determine if accessory beams are required. Each piece of accompanying equipment 
shall be supported and secured to the skid by not less than two accessory beams. Accessory 
beams are also utilized for the support of  buttress blocking. The load capacity for accessory 
beams is provided in Table VI. 
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TABLE VI  Accessory beam loading (each beam) 
  

Unsupported Span (feet) Maximum Load (Pound) 

 2-1/2  1,000 
 3  900 
 4  755 
 4-1/2  675 
 5  550 
 6  500 
 6-1/2  450 
 7  390 

 
 
STEP 5. Header beams. Each end of the Type II skid shall be provided with a header beam. 
 

 
 

Width of Skid 
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Length of Skid 
 
STEP 6. Determine required length of skid members. The required length of  crossbeams, 
header beams, and accessory beams is the total figure obtained by  adding the overall width of 
the load and a 2 inch safety clearance to both sides of the load. The required length of runner 
beams is obtained by adding the overall length of the load to twice the 2 inches of clearance 
and the 3-1/8 inches (width of the header beam). The length of the skid mem bers shall be 
increased as required for accommodating top heavy equipment (see 5.2.3.1),  buttress blocking 
(see 5.3.2) or to permit the use of standard size components  of the DOD skid inventory (see 
tables XVIII and XIX). 
 
STEP 7. Determine minimum number of crossbeams required. The minimum number of 
crossbeams required for supporting the load is determined from table VII in  accordance with 
the following example: 
 

EXAMPLE 
 

1. Weight of load. 15,000 lbs. 
2. Width of load base in contact with crossbeam. (X on 

table VII) 
2-1/2 ft. 

3* Skid width which is overall width of machine including 
overhang, handles, and accessories, plus clearances (Y 
on table VII.) 

5 ft. 

4. Locate on table VII the value for 2-1/2 feet width and 5 
feet 1ength. This is the load capacity per crossbeam-- 

7,000 lbs. 

5. Divide the weight of the machine (step 1) by the 
crossbeam allowable load (step 4) to find the minimum 
number of crossbeams required. (Any fraction requires 
an additional crossbeam). 

15,000 = 2.15 
7,000 (use 3 crossbeams) 
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TABLE VII. Load capacity of DOD Type II Skid crossbeam 
 

Machi
ne 
Base 
Width 
(X) 

Skid width ï length of crossbeam (Y) 

2 ft. 
6 in. 3 ft. 

3 ft. 
6 in. 4 ft. 

4 ft. 
6 in. 5 ft. 

5 ft. 
6 in. 6 ft. 

6 ft. 
6 in. 7 ft. 

7 ft. 
6 in. 8 ft. 

2 ft. 
15,0

00 
15,0

00 
15,0

00 
15,0

00 
9,00

0 
6,00

0 
4,00

0 
3,00

0 
2,20

0 
1,70

0 
1,30

0 
1,10

0 

2-1/2 
ft. 

ï ï ï 
15,0

00 
15,0

00 
15,0

00 
12,0

00 
7,00

0 
4,70

0 
3,30

0 
2,40

0 
1,90

0 
1,40

0 
1,20

0 

3 ft. ï ï ï ï ï ï 
15,0

00 
15,0

00 
15,0

00 
9,50

0 
5,70

0 
3,90

0 
2,80

0 
2,00

0 
1,60

0 
1,30

0 

3-1/2 
ft. 

ï ï ï ï ï ï ï ï ï 
15,0

00 
15,0

00 
13,0

00 
7,70

0 
4,60

0 
3,20

0 
2,30

0 
1,80

0 
1,40

0 

4 ft. ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
15,0

00 
11,0

00 
6,00

0 
4,00

0 
2,80

0 
2,00

0 
1,60

0 

4-1/2 
ft. 

ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
15,0

00 
9,00

0 
5,10

0 
3,40

0 
2,30

0 
1,80

0 

5 ft. ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
15,0

00 
8,00

0 
4,50

0 
2,90

0 
2,00

0 

5-1/2 
ft. 

ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
14,0

00 
7,00

0 
4,00

0 
2,40

0 

6 ft. ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
13,0

00 
6,00

0 
3,30

0 

6-1/2 
ft. 

ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
12,0

00 
5,00

0 

7 ft. ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 
10,5

00 

7-1/2 
ft. 

ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 

8 ft. ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 
15,0

00 

 
5.2.5.4.2.1 Obtaining Type II Skid Components 

 
The Type II skid components can be obtained from DIPEC by annotating the ñRemarksò block 
of the DD Form 1342, DOD Property Record or DD Form 1149, Requisition and Invoice 
Shipping Document. If approved forms are not available, or when the urgency of the si tuation 
warrants, requests may be submitted in writing by whatever means deemed expedient. The 
remarks block of DD Form 1342 shall state that skids are required for shipment of the item. A 
complete skid package with all necessary components for skidding th e item will be furnished. If 
a complete skid package is not required, individual skid components can also be obtained from 
DIPEC by listing the components required and their DIPEC Identification number on the DD 
Form 1342, DD Form 1149, or other means. The DIPEC Identification number for all Type II 
skid components available from DIPEC is listed in the Appendix. 
 
5.2.5.4.3 Assembly hardware 

 
The standard hardware sets in table VIII have been developed for assembly of DOD Type II 
skids. The hardware sets are used for making standard component connections as shown in 
figure 20. Assembly hardware sets for making standard component connections are 
automatically supplied when Type II skid components are ordered from DIPEC. 
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5.2.5.4.4 Load securing hardware 

 
The basic item of equipment shall be secured to crossbeams and accompanying equipment 
shall be secured to accessory beams as shown in figure 20. One set of crossbeam holddown 
hardware consisting of one each lock washer, hex nut, and stud of the size required by Table 
IX, shall be ordered for each holddown point of the basic item. One set of accessory beam 
holddown hardware consisting of one each lock washer; round washer, hex nut and T -bolt, 
shall be ordered for each holddown point of accompanying equipment. All hardware items are 
considered expendable and accountability will not be maintained by DIPEC. Local procurement 
for expendable hardware shall be the responsibility of the skidding activity. When the load is 
not provided with adequate holddown holes, the holddown or T -bolts shall be replaced by equal 
capacity securing devices of the type indicated in 5.1.2.3 or 5.2.4.1. These securing dev ices 
are not provided by DIPEC. 
 
5.2.6 Design requirements for wood skids 

 
Wooden skid components shall be so selected and cut those allowable defects or imperfections 
shall not occur in positions that would interfere with the prescribed fabrication or assembly of 
the skid. Material for skid fabrication shall be free of warp or bow to the extent specified in 
paragraph 5.3.5 of MIL-STD-731. It is of paramount importance when fabricating skids and skid 
components, that the material used in the process be straight grained, sound, clear of knots, 
checks, or any other defects that would otherwise impair their strength. Skidded equipment 
shall be arranged on the skid in a manner that will not locate the item on unacceptable knots or 
other defects at points of excessive stress. All material used in the construction of skids shall 
be in accordance with MIL-STD-731. 
 

TABLE VIII Type II skid assembly hardware sets 
 

HARDWARE SET NO. 1 (one for each header beam) 

QTY. ITEM   INCHES DIPEC ID NO. 

2 Hex nuts, 5/8 3990 Skid 6218 

4 Round washer, 5/8 3990 Skid 6220 

4 Lock washer, 5/8 39930 Skid 6221 

2 Cap Screw, 5/8 X 3-3/4 3990 Skid 6107 

4 Insert spacer 2-3/8 x 3 3990 Skid 1126 

 
 

HARDWARE SET NO. 2 (one for each header beam) 

QTY. ITEM   INCHES DIPEC ID NO. 

2 Saddle, 8-1/2 x 3-1/16 x 1-1/2 3990 skid 1120 

2 Saddle T-nut, 8 x 2-7/16 x 7/8 3990 Skid 1119 

2 Stud, 5/8 X 6-1/4 3990 Skid 6103 

2 Insert spacer, 2-3/8 x 3 3990 Skid 1126 

2 Square washer, 3 x 3 3990 Skid 6301 

4 Cap screws, 5/8 X 1 1/2 3990 Skid 6109 

2 Hex nut, 5/8 3990 Skid 6218 

6 Round washer, 5/8 3990 Skid 6220 

6 Lock washer, 5/8 3990 Skid 6221 

 
 

HARDWARE SET NO. 3 (one for each header or beam) 

QTY. ITEM   INCHES DIPEC ID NO. 
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2 l-Bolt, 1/2 X 3-1/2 3990 Skid 6105 

2 Hex Nut, 1/2 3990 Skid 6219 

2 Round Washer, 1/2 3990 Skid 6601 

2 Lock washer, 1/2 3990 Skid 6602 

 
 

HARDWARE SET NO. 4 
(one for each center runner beam to connect to two header beams)  

QTY. ITEM   INCHES DIPEC ID NO. 

2 Lock washer, 5/8 3990 Skid 6221 

2 Stud T-nut 3990 Skid 6302 

2 Round washer, 5/8 3990 Skid 6220 

2 Cap Screw, 5/8 X 2-1/4 3990 Skid 6110 

2 Insert spacer 2-3/8 x 3 3990 Skid 1126 

 
 

HARDWARE SET NO. 5 (one for each center runner at each crossbeam)  

QTY. ITEM   INCHES DIPEC ID NO. 

1 T-nut 3990 Skid 6302 

1 Cap screw, 5/8 x 1-1/2 3990 Skid 6109 

1 Round washer, 5/8 3990 Skid 6220 

1 Lock washer, 5/8 3990 Skid 6221 
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Accessory Beam Holddown 

 
Figure 20: Load securing, Type II reusable skids 

 
TABLE IX Holddown sizes, type II skids 

 

Weight of load 
(pounds) 

Stud size required minimum 
(inches) 

 0 to 4,000 * 1/2 

 4,001 to 12,000 * 5/8 

 12,001 to 24,000 * 5/8 

 24,001 to 30,000 ** 5/8 

 30,001 to 42,000 *** 5/8 

 * Based on 4 holddown bolts. 
 ** Based on 6 holddown bolts.  
 *** Based on 8 holddown bolts.  
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5.2.6.1 Design 

 
The skid design shall include an arrangement of parallel runner members held together by 
flooring and header members, as shown in figure 21. The required number and size of the 
components, along with the required length and width of the skid, is based on the 
characteristics of the load (weight, dimensions, configuration, number and location of holddown 
points, in the skid construction materials and methods) and positi on of the load on the skid 
(see 5.2.3). 
 
5.2.6.1.1 Load bearing runners 

 
Runners positioned under and supporting the base of the basic item of IPE are considered load 
bearing members. A load bearing runner is required under each holddown point of the basic 
item required by 5.2.4.1. Aligned holddown points are accommodated by a single runner (see 
figure 22). The minimum number and cross-sectional size of load bearing runners required is 
established in table X for equipment with leg or end-frame type bases and table XI for 
equipment with flush mounting, circular pedesta l, or double column type bases. 
 
5.2.6.1.2 Outrigger runners 

 
Runners positioned on either side of the basic item of equipment for protection of overhanging 
components or support of accompanying equipment is  considered outriggers. An outrigger 
runner is required on either side of the basic item when that side has overhanging components 
or accompanying equipment that extends past the base of the basic item (see figure 22). 
Outrigger runners shall be the same size (cross-section and length) and type of construction, 
as the load bearing runners. 
 
5.2.6.1.3 Header members 

 
One header member is required at each end of the skid for hold ing the runners in place. 
Header members shall be the same cross-sectional size and construction as the runner 
members, except 4 in. x 4 in. runners shall use 4 in. x 6 in. wide headers i f required to have 
two bolts. 
 
5.2.6.1.4 Flooring 

 
With the exception of skids for equipment with leg or end-frame type base, all skids shall be 
floored to cover not less than 60 percent of the area between the header members. Skids up to 
1,000 pound capacity shall be floored with lumber of a nominal thickness of not less than one 
inch. All other skids shall be floored with lumber of a nominal thickness of not le ss than 2 
inches (see fig. 23). 
 
5.2.6.1.5 Diagonal bracing 

 
Skids for equipment with leg or end-frame type bases shall be partially floored, and diagonal 
braced, with lumber of the cross-sectional sizes required by table XIII. Skids up to 5,000 
pounds capacities shall be floored and diagonally braced to comply with figure 23. Skids 
exceeding 5,000 pounds capacity shall be floored and diagonally braced to comply wi th figure 
24. 
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5.2.6.1.6 Length and width 

 
The required length and width of the skid, which is based on the length and width of the load, 
is established in accordance with figure 25. The dimensions established shall be increased 
only as required for accommodating equipment accompanying the basic item on the skid (see 
5.2.3), top heavy equipment (see 5.2.3.1), or buttress blocking ( see 5.3.2). The dimension 
established for the length of the skid is the result of the required length of the runner members. 
The dimension established for the width of the skid is the result of the required length of the 
flooring and header members. 
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1. Through boltsïUse two bolts through each skid member (runner 8 header)  
2. Bevel cutï1/3 thickness of runner 
3. Header memberïSame width and thickness as runner  
4. Floor member 
5. Outrigger runner 
6. Outline of machine base 
7. Anchor bolt on machine baseïSnug bolt fit through machine base, flooring and runner  
8. Load bearing runner 

 

 
 

1. Nut 
2. Flat washer 
3. Machine base 
4. Cement coated nail 
5. Floor member 
6. Runner 
7. Header member 
8. Holddown bolt, basic item 
9. Header member bolt 
10. Bevel cut 45

o
 (degrees) 

11. Countersunk 
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12. Bolt head 
13. Flat washer 

 
Figure 21: Skid assembly, wood skids 

 

 
Load bearing runners. A load bearing runner is required under each holddown point of the 
basic item. Aligned holddown points are accommodated by a single runner. The skid shall be 
fabricated with the load bearing runners centered on the holddown holes of the basic item. 
When the holddown holes are insufficient or nonexistent, the two outer load bearing runners 
shall be centered on the two outer edges of the base with the remaining load bearing runners 
required (see tables IV and V) equally spaced between the two.  
 
Outrigger runners. An outrigger runner is required on either side of the basic item when that 
side has overhanging components or accompanying equipment that extends beyond the edge 
of the base. 
 

Figure 22: Determining the number of runners 
 
5.2.6.2 Fabrication 

 
The skid shall be fabricated in accordance with  figures 21 through 28 and the requirements 
below. 
 
5.2.6.2.1 Runners 

 
All runners shall be equal in length and cross-sectional dim-, and whenever possible, shall be 
solid, one-piece beams. When solid beams are not available, spliced runners in accordance 
with 5.2.6.2.1.1 or laminated runners in accordance with 5.2.6.2.1.2 are acceptable substitutes. 
The runners shall be beveled on each end from the bottom edge, one-third the height, at a 45 
degree angle (see fig. 26). 
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5.2.6.2.1.1 Spliced runners 

 
Spliced runners shall be constructed in accordance with figure 27 with one splice per runner 
located at a point one-third the distance from either end of the beam. The spliced joints of 
adjacent runners shall be positioned at opposite ends. The skid shall be assembled with the 
bolt heads of the spliced joints positioned on the bottom of the runners. The equipment weight 
values of tables X and XI for establishing the minimum number of load bearing runners 
required are decreased by 50 percent when spliced runners are used. 
 
5.2.6.2.1.2 Laminated runners 

 
Laminated runners shall be constructed in accordance with figure 28 with the nominal 
thickness of each lamination not less than 2 inches. Laminations shall be on a vertical plane 
only, and the overall width shall be not less than that required for solid runners. If laminations 
of sufficient length are not available, lamination joints shall be staggered not less than 4 ft. 
apart, and the number of laminations shall be that required to provide not  less than the width 
computed for solid runners, plus one additional lamination. Laminations shall be bolted and 
nailed with 1/2 inch diameter carriage bolts and 10d nails. Bolts shall be spaced on 12 inch 
centers, staggered 2 inches from top and bottom of  runner. The 10d nails shall be driven into 
each lamination during assembly. The heads of nuts and bolts shall not be countersunk. Bolt 
and nail heads shall be drawn tight to the runner face. Cut washers shall be used under the 
nuts. All nuts shall be on the same face of the assembled runner.  
 
5.2.6.2.2 Headers 

 
The headers shall be solid, one-piece beams. The headers shall be secured to the runners at 
right angles by two bolts at each point of intersection with a runner. For safety in handling and 
storage, headers shall not project beyond the outside edge of the outermost runners. 
Requirements for bolt spacing, bolt size, and header spacing are indicated in figure 26. 
Countersinking of bolt heads on the floor bearing side of the runners shall be accomplished to 
such a depth that the bolt head will not contact the floor. 
 
5.2.6.2.3 Flooring 

 
Skid platforms shall be floored with boards which are all of identical thickness, and of the width 
required by table XIII. Variations in thickness of flooring lumber shall be avoided because they 
can result in the rupture of base castings due to unequal distribution of weight which causes 
stress points. Flooring shall be positioned so that each machine holddown bolt or device will be 
centered on a floor member. Insufficient flooring results in breakage of plant equipment at 
unsupported points, (see figure 29). To facilitate handling and securing by sling, cable, or 
chains, a 2 inch clearance shall be maintained between the header and the first floor member, 
(see figure 21). Flooring shall be secured at each intersection with a runner member  with three 
cement coated nails. The nails shall be of sufficient length to extend through the flooring not 
less than 1-3 inches into the runner. There shall be no knots at fastening points. Floor 
members to which the basic item or accompanying equipment is secured shall be bolted to 
adjacent runners. 
 
5.2.6.2.4 Diagonal bracing 

 
Diagonal bracing shall be nailed at each intersection with skid runners and with other diagonal 
bracing (see table XVII and figure 23). When the skid assembly does not provide a center 
runner, a scab shall be placed underneath the center of the skid platform at the juncture of the 
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diagonals, (see figure 24). This scab member shall have the same cross section as the 
diagonals and be of sufficient length to allow not less than 12 inches between  the end of the 
scab and the nearest bolt. Two 1/2 inch carriage bolts shall be used to secure each diagonal 
and the center cross member to the scab member. When the configuration of the machine does 
not permit diagonal bracing, the skid platform shall be completely floored. 
 
5.2.6.3 Load securing 

 
Standard steel carriage, machine or step bolts of sizes specified in table XII, along with flat 
washers and nuts, are required for securing the basic item of equipment to wood skids. The 
basic item shall be secured to the skid by bolting each holddown point of the base, to a load 
bearing runner through floor members as shown in figure 21 (see 5.2.4) for the minimum 
number of holddown points required. In order to provide snug fits, the holddown bolt holes of 
the runners and floor members shall be no greater than 1/16 inch larger than the bolt sizes. 
Holddown bolt heads shall be countersunk in the runners in order that no portion projects 
below the bottom of the runner. Equipment accompanying the basic item on the skid shall  be 
secured to the skid by bolting, metal banding, or other methods of equal strength that will 
assure safe shipment. 
 

5.3. Buttress blocking 

 
All IPE shipped on skids shall be buttress blocked to reinforce the holddown points and to 
prevent movement of the equipment on the skid. This should be accomplished by securing 
blocking to the skid and against the base of the basic item at locations adjacent to each 
holddown point (see figure 30). Where blocking or bracing contacts the item, greaseproof 
paper conforming to MIL-B-121 Grade A, Type 1, MIL-B-22191 Type 11, aluminum foil 
conforming to QQ-A-1876 or approved commercial material shall be inserted with double 
thickness between the item and the buttress blocking. Barrier material shall be secured in 
place with tape conforming to PPP-T-60 Type IV. End buttress blocking extends from the item 
to the header members, and prevents movement of the basic item in a direction parallel to the 
skid runners. Side buttress blocking prevents movement in a direction perpendicular to the skid 
runners. Buttress blocking is required for IPE based on shipping condition s in accordance with 
table XIV. 
 
5.3.1 Carrier equipment 

 
Equipment furnished by the carriers shall be thoroughly inspected to detect the presence of 
corrosive residue from previous shipments. Evidence of corrosive substances such as salt, 
sulphur, or carbide would justify rejection of the equipment. Carrier equi pment accepted for 
loading shall have sound and reasonably smooth floors with substant ial intermediate floor 
support. 
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TABLE X. Load bearing runner requirements for equipment with leg or end frame type bases  

Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Distance between legs or frames 

3 ft. 4 ft. 6 ft 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

4 x 4 2 4,250 3,250 2,000 1,500 1,250 ----- ----- ----- ----- ----- ----- ----- ----- 
 3 6,250 4,750 3,000 2,250 1,750 ----- ----- ----- ----- ----- ----- ----- ----- 
 4 8,500 6,250 4,250 3,250 2,500 ----- ----- ----- ----- ----- ----- ----- ----- 
 5 10,50

0 
8,000 5,250 4,000 3,250 ----- ----- ----- ----- ----- ----- ----- ----- 

 6 12,00
0 

9,500 6,250 4,750 3,750 ----- ----- ----- ----- ----- ----- ----- ----- 

               
4 x 6 2 6,500 5,000 3,200 2,250 2,000 1,650 1,400 1,200 ----- ----- ----- ----- ----- 
 3 10,00

0 
7,500 5,000 3,750 3,000 2,475 2,100 1,800 ----- ----- ----- ----- ----- 

 4 13,00
0 

10,000 6,500 5,000 4,000 3,300 2,800 2,400 ----- ----- ----- ----- ----- 

 5 16,50
0 

12,500 8,000 6,000 5,000 4,125 3,500 3,000 ----- ----- ----- ----- ----- 

 6 20,00
0 

15,000 10,000 7,500 6,000 4,950 4,200 3,650 ----- ----- ----- ----- ----- 

               
6 x 6 2 ----- 11,750 7,750 5,250 4,750 3,900 3,200 2,900 2,370 ----- ----- ----- ----- 
 3 ----- 17,500 11,750 8,750 7,000 5,800 4,800 4,350 3,500 ----- ----- ----- ----- 
 4 ----- 23,500 15,750 11,750 9,500 7,800 6,400 5,800 4,700 ----- ----- ----- ----- 
 5 ----- 29,500 20,000 15,000 11,750 9,700 8,000 7,250 5,900 ----- ----- ----- ----- 
 6 ----- 35,000 23,000 17,500 14,000 11,60

0 
9,000 8,700 7,000 ----- ----- ----- ----- 

               
8 x 6 2 ----- 20,000 14,500 10,000 8,750 7,000 5,700 5,000 4,350 3,500 ----- ----- ----- 
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Distance between legs or frames 

3 ft. 4 ft. 6 ft 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

 3 ----- 30,000 22,000 16,500 13,050 11,00
0 

8,500 7,500 6,525 5,500 ----- ----- ----- 

 4 ----- 40,000 29,000 22,000 17,400 14,00
0 

11,40
0 

10,00
0 

8,700 7,000 ----- ----- ----- 

 5 ----- 50,000 36,500 26,500 21,750 18,00
0 

14,20
0 

12,50
0 

10,87
5 

9,000 ----- ----- ----- 

 6 ----- 60,000 44,000 33,000 26,100 22,00
0 

17,00
0 

15,00
0 

13,05
0 

11,00
0 

----- ----- ----- 

               
8 x 8 2 ----- 28,000 18,500 14,000 11,500 9,250 8,000 7,000 5,700 4,600 3,800 3,000 2,800 
 3 ----- 42,000 27,500 21,000 17,250 13,75

0 
12,00

0 
10,50

0 
8,250 6,900 5,700 4,500 4,200 

 4 ----- 56,000 37,000 28,000 23,000 18,50
0 

16,00
0 

14,00
0 

11,00
0 

9,200 7,600 6,000 5,600 

 5 ----- 70,000 46,000 35,000 28,750 23,00
0 

20,00
0 

17,50
0 

13,75
0 

11,50
0 

9,500 7,500
. 

7,000 

 6 ----- 84,000 55,000 42,000 34,500 27,50
0 

24,00
0 

21,00
0 

16,50
0 

13,80
0 

11,40
0 

9,000 8,400 

               
10 x 8 2 ----- 42,500 28,000 21,000 18,000 14,00

0 
12,00

0 
10,50

0 
9,000 7,000 6,000 4,650 4,500 

 3 ----- 63,500 42,000 35,000 27,000 21,00
0 

18,00
0 

15,00
0 

13,50
0 

10,50
0 

9,000 7,000 6,750 

 4 ----- 85,000 56,000 42,500 36,000 28,00
0 

24,00
0 

21,00
0 

18,00
0 

14,00
0 

12,00
0 

9,300 9,000 

 5 ----- 106,00
0 

70,000 52,500 45,000 35,00
0 

30,00
0 

26,00
0 

22,50
0 

17,50
0 

15,00
0 

11,65
0 

11,00
0 
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Distance between legs or frames 

3 ft. 4 ft. 6 ft 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

 6 ----- 127,00
0 

84,000 63,000 54,000 42,00
0 

36,00
0 

31,00
0 

27,00
0 

21,00
0 

18,00
0 

14,00
0 

13,00
0 

               
10 x 
10 

2 ----- 54,000 35,000 27,000 23,000 17,50
0 

15,00
0 

13,50
0 

11,50
0 

8,750 7,650 5,800 5,500 

 3 ----- 80,000 52,000 40,000 34,500 26,20
0 

22,50
0 

20,00
0 

17,25
0 

13,20
0 

11,50
0 

8,700 8,400 

 4 ----- 108,00
0 

70,000 54,000 46,000 35,00
0 

30,00
0 

27,00
0 

23,00
0 

17,50
0 

15,30
0 

11,50
0 

10,00
0 

 5 ----- 134,00
0 

87,500 67,000 57,500 43,70
0 

37,50
0 

33,50
0 

28,75
0 

21,80
0 

19,00
0 

14,50
0 

13,00
0 

 6 ----- 160,00
0 

105,00
0 

80,000 69,000 52,50
0 

45,00
0 

40,00
0 

34,50
0 

26,00
0 

23,00
0 

17,50
0 

16,50
0 

               
12 x 
10 

2 ----- ----- 50,000 38,000 33,000 25,00
0 

22,00
0 

19,00
0 

15,60
0 

12,50
0 

11,00
0 

8,300 8,000 

 3 ----- ----- 75,000 57,000 49,500 37,50
0 

33,00
0 

28,50
0 

24,57
0 

18,25
0 

16,50
0 

12,50
0 

12,00
0 

 4 ----- ----- 100,00
0 

76,000 66,000 50,00
0 

44,00
0 

38,00
0 

33,00
0 

25,00
0 

22,00
0 

16,60
0 

16,00
0 

 5 ----- ----- 125,00
0 

95,000 82,500 62,50
0 

55,00
0 

47,50
0 

41,60
0 

31,00
0 

27,50
0 

20,00
0 

20,00
0 

 6 ----- ----- 150,00
0 

114,00
0 

99,000 75,00
0 

66,00
0 

57,00
0 

49,50
0 

36,50
0 

33,00
0 

25,00
0 

24,00
0 

               
12 x 
12 

2 ----- ----- ----- 46,000 39,000 30,50
0 

26,00
0 

23,00
0 

19,50
0 

15,25
0 

13,00
0 

10,20
0 

9,500 
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Distance between legs or frames 

3 ft. 4 ft. 6 ft 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

 3 ----- ----- ----- 69,000 58,500 45,75
0 

39,00
0 

34,50
0 

29,20
0 

22,90
0 

19,50
0 

15,25
0 

14,00
0 

 4 ----- ----- ----- 92,000 78,000 61,00
0 

52,00
0 

46,00
0 

39,00
0 

30,50
0 

26,00
0 

20,30
0 

19,00
0 

 5 ----- ----- ----- 115,00
0 

97,000 76,25
0 

65,00
0 

57,50
0 

48,50
0 

38,50
0 

32,50
0 

25,40
0 

24,00
0 

 6 ----- ----- ----- 138,00
0 

117,00
0 

91,00
0 

78,00
0 

69,00
0 

58,50
0 

45,00
0 

58,00
0 

30,50
0 

29,00
0 

 
 
TABLE XI Load bearing runner requirements for equipment with flush mounting, circular pedesta l, or double column 

type bases 

Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Length of equipment 

3 ft. 4 ft. 6 ft. 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

4 x 4 2 9,500 6,500 2,000 1,500 1,250 ----- ----- ----- -----     
 3 12,50

0 
9,500 5,000 2,250 1,750 ----- ----- ----- -----     

 4 17,00 12,50 9,500 5,000 4,000 3,OOO ----- ----- -----     
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Length of equipment 

3 ft. 4 ft. 6 ft. 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

0 0 
 5 25,00

0 
16,00

0 
10,50

0 
8,000 6,500 4,750 ----- ----- -----     

 6 37,00
0 

19,00
0 

12,50
0 

9,500 7,500 6,000 ----- ----- -----     

               
4 x 6 2 13,00

0 
10,00

0 
6,500 5,000 2,000 ----- ----- ----- -----     

 3 25,00
0 

15,00
0 

10,00
0 

7,500 5,000 ----- ----- ----- -----     

 4 39,00
0 

25,00
0 

13,00
0 

10,00
0 

8,000 6,000 5,000 2,500 -----     

 5 50,00
0 

37,50
0 

16,00
0 

12,00
0 

1O,O1
0 

8,000 7,000 6,000 -----     

 6 60,00
0 

45,00
0 

25,00
0 

15,00
0 

12,000 10,000 8,000 7,500 -----     

               
6 x 6 2 ----- 25,00

0 
15,00

0 
6,500 6,000 4,000 ----- ----- ----- ----- ----- ----- ----- 

 3 ----- 50,00
0 

25,00
0 

17,50
0 

14,000 12,000 10,00
0 

8,000 7,000 ----- ----- ----- ----- 

 4 ----- ----- 47,00
0 

25,00
0 

20,000 16,000 13,00
0 

10,000 8,500 7,500 3,330 ----- ----- 

 5 ----- ----- ----- 45,00
0 

35,000 28,000 16,50
0 

14,500 12,000 9,500 5,800 3,200 ----- 

 6 ----- ----- ----- ----- 42,000 35,000 20,00
0 

17,500 14,000 11,00
0 

7,000 4,000 3,600 
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Length of equipment 

3 ft. 4 ft. 6 ft. 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

               
8 x 6 2 ----- ----- 43,00

0 
33,00

0 
20,000 15,000 12,00

0 
10,000 67,500 5,000 3,000 ----- ----- 

 3 ----- ----- ----- 50,00
0 

39,000 25,000 18,00
0 

15,000 12,500 10,00
0 

8,000 ----- ----- 

 4 ----- ----- ----- ----- 50,000 40,000 30,00
0 

20,000 17,000 13,50
0 

11,00
0 

----- ----- 

 5 ----- ----- ----- ----- 62,000 50,000 45,00
0 

32,000 21,000 16,50
0 

13,50
0 

11,50
0 

10,00
0 

 6 ----- ----- ----- ----- 75,000 60,000 54,00
0 

47,500 38,000 30,00
0 

20,00
0 

13,50
0 

12,50
0 

               
8 x 8 2 ----- ----- 50,00

0 
41,00

0 
34,000 28,000 20,00

0 
14,000 11,000 9,000 7,400 3,200 ----- 

 3 ----- ----- ----- 60,00
0 

50,000 42,000 36,00
0 

26,500 17,000 13,50
0 

11,00
0 

7,500 5, 000 

 4 ----- ----- ----- 82,00
0 

68,000 56,000 48,00
0 

38,000 28,000 18,00
0 

15,00
0 

12,50
0 

10,00
0 

 5 ----- ----- ----- ----- 84,000 70,000 60,00
0 

47,000 42,000 31,50
0 

18,00
0 

15,50
0 

14,00
0 

 6 ----- ----- ----- ----- 100,00
0 

84,000 72,00
0 

57,000 50,000 37,00
0 

30,00
0 

22,50
0 

17,00
0 

               
10 x 8 2 ----- ----- ----- 65,00

0 
54,000 44,000 38,00

0 
33,000 27,000 18,00

0 
12,00

0 
18,00

0 
14,00

0 
 3 ----- ----- ----- 97,50

0 
71,000 66,000 57,00

0 
50,000 41,000 32,50

0 
26,00

0 
30,00

0 
27,00

0 
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Runne
r size 
cross 
sectio
n 
depth 
x 
width 
nomin
al 
inches 

Numb
er of 
load 
bearin
g 
runner
s 

Length of equipment 

3 ft. 4 ft. 6 ft. 8 ft. 10 ft. 12 ft. 14 ft. 16 ft. 20 ft. 24 ft. 30 ft. 36 ft. 40 ft. 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

pound
s 

 4 ----- ----- ----- 30,00
0 

108,00
0 

88,000 76,00
0 

67,000 53,000 42,00
0 

35,00
0 

37,50
0 

30,40
0 

 5 ----- ----- ----- ----- 125,00
0 

110,00
0 

95,00
0 

83,000 66,000 53,00
0 

43,50
0 

45,00
0 

40,50
0 

 6 ----- ----- ----- ----- 142,00
0 

132,00
0 

14,00
0 

100,00
0 

82,000 64,00
0 

52,00
0 

----- ----- 

               
10 x 
10 

2 ----- ----- ----- ----- 66,000 56,000 48,00
0 

43,000 34,000 28,00
0 

15,00
0 

12,50
0 

11,50
0 

 3 ----- ----- ----- ----- 99,000 94,000 72,00
0 

63,000 51,000 42,00
0 

34,00
0 

25,00
0 

21,00
0 

 4 ----- ----- ----- ----- 132,00
0 

112,00
0 

96,00
0 

84,000 68,000 55,00
0 

45,00
0 

35,00
0 

30,00
0 

 5 ----- ----- ----- ----- 165,00
0 

155,00
0 

20,00
0 

104,00
0 

85,000 68,00
0 

56,00
0 

44,00
0 

37,50
0 

 6 ----- ----- ----- ----- 198,00
0 

188,00
0 

44,00
0 

126,00
0 

102,00
0 

84,00
0 

68,00
0 

53,00
0 

45,00
0 
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TABLE XII. Holddown bolts wood skids 

 

Weight to be supported (pounds) Bolt size required (inches) 

 0 to 7,500  5/8 

 7,501 to 25,000  ¾ 

 25,001 to 50,000  1 

 50,001 and over One additional holddown point for each bolt 
sizes of not less than 1 inch as specified in 
table IV 

 
 

TABLE XIII. Skids: Diagonals and floor members 
 

Weight of equipment (pounds) Minimum nominal size of diagonals and 
flooring (inches) 

 0 to 5,000  2 x 6 

 5,001 to 25,000  2 x 8 

 25,001 to 50,000  2 x 10 

 50,001 and over  2 x 12 

 
 

TABLE XIV. Buttress blocking requirements 
 

 
Buttress blocking required 

Minimum size 
buttress blocks, 
inches nominal 

Shipping condition Each end of 
equipment 

Each side of 
equipment 

 

Truck and other type 
shipments not listed 
herein 

All Equipment over 
20,000 lbs 

0 thru 10,000 lbs 
2 x 4 
over 10,000 lbs 
4 x 4 

Air Not required Not required N/A 

Poor holddown 
arrangement 

All All 0 thru 10,000 lbs 
2 x 4 
over 10,000 lbs 
4 x 4 
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Figure 23: Flooring and diagonal bracing for equipment with leg or end frame type bases  
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Figure 24: Flooring and diagonal bracing for equipment with leg or end frame type bases  
 














































































































