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Chapter 6

PROTECTIVE CONSTRUCTION AND SPECIFIC EXPLOSIVES FACILITY DESIGNS

Section 6A–Introduction

6.1.  General.
  This chapter contains standards for construction of earth-covered magazines (ECM), barricaded open storage modules, barricades, ARMCO revetments, substantial dividing walls, firewalls, and multicube or segregated magazines.  Facilities constructed per this chapter:


6.1.1.  Are permitted to use reduced separation distance criteria as shown in Chapter 13.

6.1.2.  Must meet the all other design criteria of Chapter 5.
6.2.  Above-Ground Magazines.  There are no construction criteria for above-ground magazines (AGM) other than the electrical and LPS design criteria in Chapter 5.
6.3.  Special Structures.  The DDESB has approved reduced NEWQD and/or reduced QD for AGM and containers listed in DDESB Technical Paper No. 15, Approved Protective Construction.
  Use of these AGM/containers requires that their use and siting meet all conditions/restrictions specified in the design and approval documentation, as described in the referenced document.
6.4.  Underground Explosives Facilities.  See DoD 6055.9-STD, DoD Ammunition and Explosives Safety Standards, for information on underground explosives facilities.

Section 5B–Protective Construction

5.2.  Purpose of Protective Construction.  Construction features and location are important safety considerations in planning facilities.  The effects of potential explosions may be altered significantly by construction features that limit the amount of explosives involved, attenuate blast overpressure or thermal radiation, and reduce the quantity and range of hazardous fragments and debris.  (Note:  Proper location of ES in relation to PES helps minimize unacceptable damage and injuries in the event of an incident.)  The major objectives in facility planning will be to:


5.2.1.  Protect against explosion propagation between adjacent bays or buildings and protect personnel against death or serious injury from incidents in adjacent bays or buildings.  The construction of separate buildings to limit explosion propagation, rather than the use of either protective construction or separation of explosives within a single building should be considered when safety would be greatly enhanced or cost would be significantly reduced.


5.2.2.  Protect assets, when warranted.
5.3.  Requirements for Use of Protective Construction.  Hardening an ES or constructing a PES to suppress explosion effects to provide an appropriate degree of protection may allow a reduction of the separation distances required by QD tables.

5.3.1.  Design of explosion resistant facilities shall be accomplished by an organization or individual experienced in the field of structural dynamics using design procedures accepted by professionals in the field.  Appropriate sources of effects data and design methods for explosion resistance are TM 5‑1300, NAVFAC P‑397, and AFM 88‑22.  

5.3.2.  The rationale and supporting data that justify a QD reduction will be submitted with the explosives site plan for approval.
Section 6B–Earth-Covered Magazines

6.5.  Earth-Covered Magazines.  An ECM's primary purpose is to protect AE.  To qualify for the default IMD in Table C9.T6, an ECM, acting as an ES, must not collapse.  Although substantial permanent deformation of the ECM may occur, sufficient space should be provided to prevent the deformed structure or its doors from striking the contents.
6.6.  Earth-Covered Magazine NEWQD Limits.  ECM may be approved for storage of up to 500,000 lbs NEWQD [226,795 kg NEQ] of HD 1.1 in accordance with Table C9.T5.  
6.7.  Earth-Covered Magazine Design Load Criteria.  ECM must be designed to withstand the following:  (Note: Undefined ECM must meet the criteria of paragraphs 6.7.1 through 6.7.3 only.)  (Eric D. – shouldn’t Undefined also meet 6.7.4.3?)

6.7.1.  Conventional (e.g., live, dead, snow) loads for the barrel of an arch-shaped ECM. 

6.7.2.  Conventional (e.g., live, dead, snow) and blast-induced loads for the roof of a flat-roofed ECM.

6.7.3.  Conventional (e.g., live, dead, snow) loads for the rear wall of an arch-shaped ECM and for the rear and side walls of a flat-roofed ECM.

6.7.4.  Expected blast loads, as applicable:




6.7.4.1.  On the head wall and door of 3-Bar ES ECM is a triangular pulse with peak overpressure of 43.5 psi [3-bars, 300 kPa] and impulse of 11.3W1/3 psi-ms [100Q1/3 Pa-s].


6.7.4.2.  On the head wall and door of 7-Bar ES ECM is a triangular pulse with peak overpressure of 101.5 psi [7-bars, 700 kPa] and impulse of 13.9W1/3 psi-ms [123Q1/3 Pa-s]. 


6.7.4.3.  On the roof of a flat-roofed ES ECM is a triangular pulse with peak overpressure of 108 psi [7.5-bars, 745 kPa] and impulse of 19W1/3 psi-ms [170Q1/3 Pa-s].

6.8.  Earth-Covered Magazine Earth Cover Criteria.





























6.8.1.  Earth cover will be reasonably cohesive and free from harmful (toxic) matter, trash, debris, and stones heavier than ten pounds [4.54 kg] or larger than six inches [152 mm] in diameter.  Solid or wet clay or similar types of soil will not be used as earth cover because they are too cohesive.  Use of acceptable stones will be limited only to the lower center of side cover.  The earthen material will be compacted and prepared, as necessary, for structural integrity and erosion control.

6.8.2.  If it is impossible to use a cohesive material (e.g., in sandy soil), or where vegetation growth is ineffective in preventing erosion, the earth cover over ECM will be finished with a suitable material (e.g., geotextiles, gunnite, asphalt) that will not produce hazardous debris, but will ensure structural integrity.


6.8.3.  Select vegetation for ECM so that their weight or root system will not damage the structure.  

6.8.4.  The earth fill or earth cover between ECM may be either solid or sloped.  A minimum of 2 ft [0.61 m] of earth cover will be maintained over the top of each ECM.  (Note: If the specified thickness and slope of earth on the ECM is not maintained, the ECM must be sited as an AGM.)

6.8.5.  See paragraph 5.? for maintenance of earth cover on ECMs.
The earth covers on the sides and rear of an ECM may be treated as barricades.

6.9.  Earth-Covered Magazine Drawings.

6.9.1  DDESB Technical Paper No. 15, Approved Protective Construction, provides listings of the various types of ECM that have been constructed over the years and identifies their structural strength designator (i.e. 7-Bar, 3-Bar, or Undefined).  This reference also lists the 7-Bar and 3-Bar ECM designs that are currently approved for new construction.


6.9.2.  If an ECM's drawing number(s) are not listed DDESB Technical Paper No. 15, Approved Protective Construction, it will be treated as an "Undefined" ECM, until a structural analysis is performed to show that the ECM qualifies for another structural strength designation, or support documentation is provided to prove the ECM had been approved by the DDESB with a different structural strength designation.


6.9.3.  For existing, arch-shaped Undefined ECM, U. S. Army Corps of Engineers Report HNDED-CS-S-95-01, Guide For Evaluating Blast Resistance Of Nonstandard Magazines, may be used to determine if an Undefined ECM could qualify as a 7-Bar or a 3-Bar ECM.


6.9.4.  DDESB approval is required prior to any change in an ECM's structural strength designator.


6.9.5.  Certain ECM have been approved with reduced NEWQD and/or reduced QD and these are also listed in DDESB Technical Paper No. 15, Approved Protective Construction.  Use of these ECM requires that their use and siting meet all conditions/restrictions specified in the design and approval documentation, as described in the referenced document.

6.9.6.  New construction of previously DDESB-approved 7-Bar and 3-Bar ECM must meet the minimum requirements of the current revisions of the approved drawings.
Section 6C–Barricaded Open Storage Modules







6.10










.  Barricaded Open Storage Modules.  Modules allow the same amount of explosives to be stored using far less land space.  However, in the event of an unplanned detonation in a cell, AE in an adjacent cell will be covered with earth and unavailable for use until extensive uncovering operations and possibly maintenance are completed.
To reduce the MCE expected from an explosion in one cell, "buffered" storage arrangements may be used as described in paragraph 13.?.

6.11.  Barricaded Open Storage Modules NEWQD and AE Type Limits.

6.11.1.  The maximum NEWQD [NEQ] permitted to be stored within each cell is 250,000 lbs [113,630 kg]. Normal mixing rules apply.  HD 1.4 is not additive to the NEWQD.

6.11.2
.  Storage will be limited to AE that will not promptly propagate explosions or mass fire between modules, and that are not susceptible to firebrands and fireballs.  These restrictions allow storage at K1.1 [0.44] separation.  Only the following AE are approved for modular storage:  


6.11.2.1.  Robust HD 1.1 AE (e.g., HE bombs, fuzed or unfuzed, with or without fins) when stored on nonflammable pallets.


6.11.2.2.  The below items when contained in nonflammable shipping containers:



6.11.2.2.1.  30 mm and smaller AE.



6.11.2.2.2.  CBU.



6.11.2.2.3.  Inert AE components.



6.11.2.2.4.  HD 1.4 AE.



6.11.3.  Module storage of AE items in flammable outer-packaging configurations will be minimized.  AE items in flammable outer packaging configurations must be covered with fire retardant material.  Combustible dunnage or other flammable material will not be stored either in, or within, 100 ft [30.5 m] of modules.


6.11.4.  When fire retardant materials are used to cover AE items stored in modules, ventilation will be provided between the covers and the stored AE items to minimize the effects of solar heating upon the stored AE.  

6.11.5.  AE stored in each module will be limited to one type of item, unless the MAJCOM/SEW authorizes mixed storage.  Mixed storage of HE bombs and CBUs presents an extreme fragment hazard and should be avoided.
6.12.  Barricaded Open Storage Module Design Criteria.

6.12.1.  As depicted in Figure 6.1, a module is a barricaded area composed of a series of connected cells with hard surface (e.g., concrete, packed earth, engineered materials, etc.) storage pads separated from each other by barricades.


6.12.2.  The only restriction on the arrangement of cells within a module and of groups of modules is that cell openings may not face each other, unless they are either barricaded or meet QD criteria for an unbarricaded AGM (see Table C9.T6).

6.12.3.  Although a light metal shed or other lightweight fire retardant cover may be used for weather protection for individual cells, heavy structures (e.g., reinforced concrete, dense masonry units) or flammable material will not be used.


6.12.4.  Table 6.1 provides the minimum pad sizes necessary to store the NEWQD indicated.  The pad's size may need to be adjusted to accommodate specific AE.  This adjustment will impact the required barricade height (see Table 6.1, Note 2).

6.12.5.  Barricade requirements:


6.12.5.1.  All barricades used in forming the module will meet the requirements in Section 6D–Barricades.  The width or length of the stack of AE (controlled by the pad size of the cell) and the distances between the stack and the top of the barricade influences the minimum barricade height requirement.  The heights listed in Table 6.1 are the minimum requirement for barricade locations.  These minimum heights are based upon both the storage pad sizes and the separations shown.  When feasible, barricade heights should be increased (see paragraph 6.14.2).


6.12.5.2.  The centerlines of barricades between cells of the module will be located at a point halfway between adjacent AE storage pads.  Back and end (outside) barricades will be located at the same distance from the pads as those between the cells. 


6.12.5.3.  When selecting a site for a module, maximum advantage should be taken of natural topographical barriers.  When used, natural barriers will provide the same level of protection as the barricade shown in Figure 6.1.
Section 6D–Barricades

6.13.




















































  Barricades.


6.13.1.  Properly constructed and sited barricades, and undisturbed natural earth have explosives safety applications for both protecting against low-angle fragments and reducing shock overpressure loads very near the barricade.  Barricades provide no protection against high-angle fragments or lobbed AE; some of these high-angle fragments may travel to the outer limits of protection areas set up for PTR and IB distances.  If the barricade is destroyed in the process of providing protection, then secondary fragments from the destroyed barricade must also be considered as part of a hazards analysis.


6.13.2.  To reduce hazards from high-velocity, low-angle fragments, the barricade must be placed between the PES and the ES so that the fragments of concern impact the barricade before the ES.  The barricade must both be thick enough so that it reduces fragment velocities to acceptable levels and high enough so that it intercepts the ballistic trajectories of the fragments of concern.

6.13.3.  A barricade placed between a PES and an ES interrupts the direct line-of-sight motion of the shock wave.  If the barricade has sufficient dimensions and is located close enough to the ES, significant reductions in shock loading to selected areas of the ES may be realized.

6.13.4.  Barricades with sloped sides are less effective than those with vertical sides (for example, steel bin barricades at least K1.1 from the source) in reducing blast pressure.  However, for sources under 100,000 pounds NEWQD, either may give overpressure reduction of several psi out to three or four times the height of a barricade.  The barricade becomes less effective as the blast wave progresses toward K40, where it is negligible; however, even here it is still effective against low-angle fragments.  For quantities greater than 100,000 pounds NEWQD, the barricade provides some reduction in overpressure out to K15; however, it tends to increase overpressure from K15 to K40.  Therefore, use of barricades at sources over 100,000 pounds NEWQD makes desirable the use of K28 to K36 for PTR distance, instead of K24/30 which is prescribed.


6.13.5.  Barricades around the exposed site can be used to reduce minimum separations required by Table 3.3 or fragment distances from 1.2 munitions if tests or engineering analysis show the barrier will stop the low-angle, high-velocity fragments and the building will provide protection from the high-angle fragments that can be expected from the PES.  The distance cannot be reduced below that required to provide adequate overpressure protection to the ES.

6.13.6.  A secondary barricade at sites of mission-essential equipment and personnel (such as wing communications and trim pads) can provide some additional protection; however, high-angle, low-velocity fragments will still impact the exposed site.


6.13.7.  Barricades meeting the requirements of paragraphs 5.3.1.1 or 5.3.2.2 may modified by substituting a retaining wall for the slope on one side.  The slope and thickness of the retaining wall (preferably of concrete) must ensure a wide enough top to hold the earth firmly in place.


6.13.8.  The slope of an earthen barricade must be two horizontal to one vertical, unless erosion controls are used.  Earthen barricades with slopes no greater than one and one half horizontal to one vertical that were approved prior to 1976 may continue to be used.  However, renovations to these facilities will meet the above criteria, when feasible. 

6.14.  Barricade Size and Orientation for Protection Against High-Speed, Low-Angle Fragments.  The location, height, and length of a barricade will be determined as follows:

6.14.1.  Location.  The barricade may be placed anywhere between the PES and the ES.  The location will determine the barricade’s required height and length.

6.14.2. Height.  To determine the required barricade height: 


6.14.2.1.  Establish a reference point at the top of the far edge of one of the two AE stacks between which the barricade is to be constructed.  When both stacks are of equal height, the reference point may be established on either stack.  If the tops of the two stacks are not of equal height (elevation), the reference point will be on the top of the lower stack.  (Note: To preclude building excessively high barricades, the barricade should be located as close as possible to the stack on which the reference point was established (see Figure 6.2).)


6.14.2.2.  Draw a line from the reference point to the highest point of the other stack.  



6.14.2.3.  Draw a second line from the reference point forming an angle of two degrees above the line.


6.14.3.  Length.  The barricade's length will be determined per Figure 6.2. 














6.14.4.  Width.  The width of the barricade is at least two times the width of the protected area.
6.15
.  Barricade Size and Orientation for Protection Against Overpressure.  General procedures to predict pressure mitigation versus barricade design and location have not been developed.  However, based on direct-experimental work, the overpressure loading on a surface area shielded by a barricade is reduced by approximately 50 percent when the following conditions are met:


6.15.1.  Location.  The barricade's standoff is within two barricade heights of the protected area.


6.15.2.  Height.  The top of the barricade is at least as high as the top of the protected area.
A point 12 feet above the center of any highway or railway being protected).  A straight line drawn from the top of the far edge of the stack edge away from the barricade at a two-degree angle above the horizontal must pass through the 3-feet width of the crest (berm) of the barricade.  Where feasible, scale barricade heights up 3 to 5 feet, based on a line drawn (as explained above) at an angle of 5 degrees above the horizontal.  When protecting aircraft, facilities and personnel at K26 or less, a vertical-sided barricade provides a reduction in blast overpressure to 3 or 4 times the height of the barricade in a horizontal line (for example, a 20-foot barricade would shield a 40-foot-deep building setting 20 feet from the barricade, from low-angle, high-speed fragments and some blast pressure).  The slope-sided barricade may ricochet fragments and is less effective in deflecting blast pressure.


6.15.3.  Width.  The width of the barricade is at least two times the width of the protected area.
Length?

6.16.  Barricade Construction Materials.  Materials for earthen barricades will be reasonably cohesive and free from harmful (toxic) matter, trash, debris, and stones heavier than ten pounds [4.54 kg] or larger than six inches [152 mm] in diameter.  The larger of acceptable stones will be limited to the lower center of fills.  Earthen material will be compacted and prepared, as necessary, for structural integrity and erosion control.  Solid or wet clay or similar types of soil will not be used in barricades because they are too cohesive.  If it is impossible to use a cohesive material (e.g., in sandy soil) the barricade will be finished with a suitable material (e.g., geotextiles, gunnite) that will not produce hazardous debris, but will ensure structural integrity.
6.17.  Barricade Designs.

6.17.1.  DDESB Technical Paper No. 15, Approved Protective Construction, lists DDESB approved designs and construction materials for barricades.  Use of these barricades satisfies barricading criteria.

6.17.2.  Alternate barricade designs (e.g., earth filled steel bin) may be approved by the DDESB provided that testing or analysis demonstrates their effectiveness in stopping high velocity, low angle fragments. 
6.18.  Natural Barricades.  Natural barricades (e.g., hills) meeting the requirements of this section are acceptable as barricades.  Submit information in the explosives site plan to demonstrate compliance with barricade design requirements, and include topographical maps of the terrain.
5.3.1.4.  Inspect barricades periodically to determine the degree of settling or erosion.  Add fill if a barricade has deteriorated and it no longer provides effective protection.  Also inspect wood riveted barricades and replace rotten timbers or planking.

maintain barricades so as to prevent erosion or fire hazards.  If the magazine’s earth cover erodes to less than 2 feet repair as soon as practical (not to exceed 90 days) or classify as an aboveground unbarricaded magazine.
Section 6E–Earth-Filled, Steel Bin-Type Barricades for Outside Storage
6.19.  Earth-Filled, Steel Bin-Type Barricades for Outside Storage.

6.19.1.  These barricades, also known as ARMCO, Inc. revetments, are earth-filled steel bins used to separate AE awaiting scheduled processing (e.g., AE on a flight line associated with aircraft parking or loading operations; or the temporary positioning of AE awaiting transfer to preferred, long-term storage).  These barricades, which are also used to separate explosive-loaded aircraft, are normally used to form a series of cells.  They are designed to limit the MCE, for QD siting purposes, of AE properly positioned in separate cells by preventing prompt detonation transfer to adjacent cells.

6.19.2.  When properly sited, these cells prevent prompt detonation transfer; however; all assets in the series of cells are at risk of loss.  Although a revetment is effective in limiting the blast loading of an adjacent ES to that produced by the largest contents of a single cell, there is a significant probability that the contents of many of the cells will be damaged or destroyed by the initial and subsequent fire and explosion events.  The extent of such losses increases with the amount of explosives present.
6.20.  ARMCO, Inc. Revetment HD Limits.
  ARMCO, Inc. revetments cells are approved for storage of any HD 1.1 and HD 1.2 AE assigned to SG 1 through 4.  In addition, storage of HD 1.3, HD 1.4, or HD 1.6 items is approved. 
6.21.  Types of ARMCO, Inc. Revetments.

6.21.1.  Type A revetments, which must be a minimum of 7 feet [2.1 m] thick, can be used to limit a MCE in a series of cells to the largest quantity in a single cell, provided the quantity in the single cell does not exceed 30,000 pounds NEW [13,608 kg NEQ]. 

6.21.2.  Type B revetments, which must be a minimum of 5.25 feet [1.6 m] thick, can be similarly used to limit the MCE, provided no cell contains more than 5,000 pounds NEW [2,268 kg NEQ].  
6.22.  Requirements for ARMCO, Inc. Revetments.  For ARMCO, Inc. revetments to be used effectively, the following conditions must be met:

6.22.1.  The criteria shown in C5.F2.  Eric D. – figure reference isn’t correct

6.22.2.  AE will be positioned no closer than 10 feet [3.1 m] from cell walls, no closer than 3 feet [0.9 m] from the end of the wing walls, and no higher than 2 feet [0.6 m] below the top of cell walls.

6.22.3.  AE will be distributed over the available area within the cell, rather than being concentrated in a small area.  


6.22.4.  AE stored in a cell in quantities near the maximum NEW limit will not be configured into a single row of pallets, stacks, or trailers.


6.22.5.  The storage of AE in flammable outer-pack configurations will be minimized.
Site flightline revetment sets for combat aircraft parking and loading as a combat aircraft parking area according to Table 3.3.  These revetment sets may be used for both aircraft parking and munitions holding.

Site flightline revetment sets used for munitions as flightline munitions holding areas according to Table 3.3.

Sites used solely for the storage of munitions as barricaded (ES) aboveground magazines according to Table 3.3.

6.23.  ARMCO, Inc. Revetment Designs.  See DDESB Technical Paper No. 15, Approved Protective Construction, for ARMCO, Inc. revetment designs.
Section 5E–Substantial Dividing Walls and Blast Doors

Substantial Dividing Walls.  These walls are one way of separating explosives into smaller groups to minimize the effects of an explosion and allow a reduction in Q-D separation.  They may also be used to separate stocks of munitions to ensure compliance with compatibility requirements.  To receive credit as a dividing wall, reinforced concrete walls must either meet Substantial Dividing Wall criteria or be designed in accordance with the criteria in TM5-1300, Structures to Resist the Effects of Accidental Explosions.  Dividing walls filled with earth or sand, used to compartmentalize magazines must be at least 5 feet thick with earth or sand packed between retaining walls.  Sand-bag type dividing walls will be at least 5 feet thick, except where approved for other uses as in TO 11N-20-7.  The following Air National Guard Multi-Barricade Storage Cells may be used as dividing walls for approved munitions.  Drawing numbers: ANG-DWG-94-001, ANG-DWG-94-002 and ANG-DWG-96-001.  Drawings and list of approved munitions can be obtained from HQ ANG/SEW, 3500 Fetchet Ave, Andrews AFB, MD 20331-5157.

5.8.  Substantial Dividing Walls.  Substantial Dividing Walls (SDW) should be provided only where high explosives are involved and protection of personnel or preventing propagation is desired.

5.6.2.9.10.  Reinforced Concrete Walls.  The capability of a 12-inch reinforced concrete wall to prevent simultaneous detonation (IM distance) in an adjacent bay is based on a limit of 425 pounds NEWQD of HD 1.1 explosives, when placed 3 feet or more from the wall (see paragraph 5.25.2).  Where these weight and spacing restrictions cannot be met, an engineering evaluation must be made to address the specific conditions according to TM5-1300 criteria to determine the proper wall construction or explosives weight and spacing limitations.

5.6.2.9.10.1.  For special weapons, the criteria in TO 11N-20-7, when more restrictive, will be the limiting factor and override the above criteria. 

5.6.2.9.10.2.  The provisions of paragraph 5.6.2.9.9.1 apply. 

5.6.2.9.10.3.  If the 425 pounds NEWQD HD 1.1 limit is not exceeded, these walls may be used to provide the required intermagazine distance separations for compatibility groupings of all types and classes of explosives.  The walls at this NEWQD do not protect personnel on the opposite side of the wall because of spalling.  Refer to TM5-1300 and Mil-Std 398 for personnel protection standards. 

5.9.  Blast Doors.  Blast doors are required for openings through SDWs.  Design these doors to be at least equal in strength to the SDW.  See TM5-1300, Structures to Resist the Effects of Accidental Explosions, for design factors for new structures.  Take care to ensure these doors are not installed as a matter of convenience.  Avoid blast doors when a continuous SDW would not unnecessarily interfere with operations. 

5.6.  Fire Walls.  Fire walls are designed to limit the spread of fire to only one zone of a facility.  They are normally extended through the roof of the building to prevent a fire on one side of the fire wall from immediately spreading to the remainder of the facility.  Construct proposed fire walls as prescribed in Military Handbook 1008B.  Protect any openings through the fire wall as described in the NFPA 80, Standards for Fire Doors and Windows.  NFPA 221, Standard for Fire Walls and Fire Barrier Walls, Chapter 7.  What situations require fire walls?
Section 6F–Multicube or Segregated Magazines

6.24.  Multicube or Segregated Magazines.  Magazines with a substantial dividing wall or equivalent protection (see paragraph 5.2.5.1) may store up to 425 pounds of HD 1.1 explosives per cell without totaling the NEWQD of the entire facility or requiring storage compatibility with adjacent cells.  Store explosives a minimum of 3 feet from any dividing wall, unless an engineering analysis of the wall show a lesser distance is adequate.  If the 425 pounds NEWQD limit is exceeded in any one cell, compatibility must be maintained throughout the facility and the total NEWQD of all cells is used to compute Q-D requirements.  See paragraph 9.2.2.2 for rules when combining mass detonating with non-mass detonating explosives.


6.24.1.  Cells with 12-inch reinforced concrete substantial dividing walls or equivalent protection may be filled to capacity with HD 1.2.2 and 1.2.3 items.  This also applies to HD 1.2.1 items if there is a 3 feet stand off and the NEWQD per package is less than 100 pounds.  Also the MCE must be less than 425 pounds.  See paragraph 3.2.1.2.1 for determining MCE.  When using the provisions in this paragraph, each cell may be considered a separate facility with equivalent IM distance between cells, for determining NEWQD in Q-D calculations.


6.24.2.  For HD 1.3, if the substantial dividing wall extends through the outside roof it may be used to provide equivalent intraline protection for 5,000 pounds of HD 1.3 if packaged in its shipping/transportation configuration and 300 pounds of HD 1.3 if it is not properly packaged.  If the substantial dividing wall goes up to the ceiling, but not through the roof, only intermagazine protection is provided by the walls for 5,000 pounds properly packaged HD 1.3 and 300 pounds NEWQD unpackaged.  Intraline separation must be used if operations are involved. 

Table 6.1.  HD 1.1 IMD for Barricaded Open Storage Module.
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Notes:

1.  D = 1.1W1/3








[EQN C5.T1-1]
     D in ft and W in lbs
     D = 0.44Q1/3 








[EQN C5.T1-2]
     D in m and Q in kg

     W = D3/1.33








[EQN C5.T1-3]
     W in lb and D in ft
     Q = D3/0.083








[EQN C5.T1-4]
     Q in kg and D in m
2.  AE will not be stored beyond the boundaries of the storage pad.
3.  Barricade height based upon size of storage pad.  When P exceeds 50 ft [15.2 m], then the
 barricade height  will be increased 6 in [152 mm] for each 10 ft [3.05 m] increase.
(need to correct figure references in column headings)





Figure 6.1.  Typical Eight-Cell Barricaded Open Storage Module.
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Notes:

1.  Number of cells, cells' NEWQD, pad sizes (P), distances between cells (C) and modules (M), and     minimum barricade heights can vary (see Table 6.1).

2.  Refer to Section 6D–Barricades for barricade design criteria and for alternate barricade designs.

3.  Determined by the installation.

Figure 6.2.  Determination of Barricade Length and Height.
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Notes:



1.  This illustration is for sloping terrain; however, a similar approach is used for level terrain.



2.  Barricade must meet construction and siting criteria of Section 6D–Barricades.
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