MODULAR STORAGE MAGAZINE DESIGN PROBLEM

Purpose:  To describe the reasons for reclassification of the Modular Storage Magazine, COE Drawing 421-80-06, from a 7-Bar to an undefined headwall Earth Covered Magazine.

The Modular Storage Magazine (MSM), also known as the Hayman Igloo, is an Earth Covered Magazine (ECM) constructed of precast reinforced concrete panels and has a box shape.

The MSM was originally designed to provide low cost facilities in which to conduct “confined” munitions tests.  The simplicity and cost effectiveness of the MSM design warranted its consideration as an alternate to existing ECM designs.

The MSM was tested at Utah Test and Training Range in 1989.  The intent of the test was to evaluate the design for possible certification as a standard ECM, for allowable storage of up to 500,000 lbs Hazard Division (HD) 1.1 explosives.  The test involved one donor MSM and four acceptor MSMs.

The DoD Explosives Safety Board (DDESB) did not accept the MSM as a standard magazine because the roof of one acceptor MSM collapsed.  There was no sympathetic detonation of explosives inside any of the acceptor MSMs.

The AF redesigned the roof of the MSM and utilized a high explosives simulation test to validate the modified roof design.  In 1994, the DDESB accepted the modified MSM design as a Standard ECM.  At this time, the MSM design was documented via several separate drawing packages developed by the AF.

In 1999, these separate drawing packages were consolidated by the COE into COE Drawing 421-80-06.  The design was also modified to incorporate a lightning protection system.

The DDESB subsequently approved the MSM, Drawing 421-80-06, as a 7-Bar ECM with an allowable Net Explosives Weight (NEW) up to 500,000 lbs HD 1.1 explosives.

In 199?, the DDESB discontinued use of the terms “Standard” and “Non-Standard” for ECMs, and adopted criteria for 7-Bar, 3-Bar, and Undefined ECMs.

A 7-Bar ECM provides the highest degree of asset protection and permits the use of the least restrictive separation distances.  The headwall and doors of a 7-Bar ECM are expected to be exposed to a 100psi blast overpressure from a nearby explosives mishap, with no sympathetic detonation of the explosives in the 7-Bar ECM.

The headwall and doors of a 3-Bar ECM are not structurally as strong as those of a 7-Bar ECM, but are stronger than the headwall and doors of an Undefined ECM.  As a result, IM distances for 3-Bar ECMs are generally more restrictive than for 7-Bar ECM, but not as restrictive as for an Undefined ECM.  The headwall and doors of a 3-Bar ECM are expected to be exposed to a 45psi blast overpressure from a nearby explosives mishap, with no sympathetic detonation of the explosives in the 3-Bar ECM.

Undefined EMCs are the weakest of the three ECM design types.  Consequently, the Undefined ECM generally requires the application of the greatest IM distance.

In Jan 02, the AF Safety Center discovered a serious problem with the MSM design as documented in Drawing 421-80-06.  The door design contained in this drawing does not correspond with the acceptor door design documented in the 1989 test report.  The translation error appears to have occurred during development of the initial AF Drawings.

The door design in Drawing 421-80-06 instead corresponds with the donor door design documented in the 1989 test report.  Analysis of the donor door design indicates this design cannot meet 7-Bar or 3-Bar criteria.

Therefore, it appears the MSM design as documented in Drawing 421-80-06 may have to be classified as an Undefined ECM.  This may cause significant impact on the amount of explosives that may be stored in existing MSMs and surrounding explosives storage facilities.  

Preliminary investigation has identified other possible design discrepancies with Drawing 421-80-06.  AFSC/SEW is having a complete audit of the Drawing 421-80-06 accomplished to identify all discrepancies between this drawing and the design of the MSM as successfully tested.  Expected completion date for the audit is 1 Mar 02.

AFSC/SEW will request COE develop a new drawing to reflect the correct MSM design.  AFSC/SEW will then seek DDESB approval of the new drawing as a 7-Bar ECM.
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