
MODULAR STORAGE MAGAZINE BOX-TYPE STD 421-80-08 

  

Background:  

 The DDESB approved the Munitions Storage Magazine (14 foot ceiling height) at Hill AFB in 
2002 as a 7-Bar ECM with an allowable Net Explosives Weight (NEW) of 500,000 lbs HD 1.1 
explosives.  The MSM at Hill AFB was basically a larger version of the MSM Standard 421-80-
06 (modified) with an optional 14 feet clear door height.  This optional door height was 
evaluated and determined to provide “at least equivalent in strength” to the field tested standard 
door clear height of 10’-4” in terms of dynamic response. 

Purpose: 

The MSM Standard 421-80-08 replaces the previous Munitions Storage Magazine (14 feet 
ceiling height) as designed for Hill AFB.  The new series updates the drawings to meet current 
AEC CAD standards, and features improved plan readability, constructability, and corrects 
omissions within the construction drawings.  Another key element performed during the revision 
was the incorporation of lessons learned (see Appendix A) from previous MSM projects at 
various user organizations.  In addition to the drawings, a conventional structural load analysis 
was performed to identify some key loading limits, which will assist the designer during the site-
adaption process.  Many upgrades were made to the drawing package to improve the drawings in 
an effort to enhance new construction of this type.   

The following is a condensed list of some notable changes from the MSM design for Hill AFB 
that were incorporated into the new MSM Standard 421-80-08 drawings:  

 Lightning protection system and grounding design was revised to include the rolling ball 
analysis method 

 Doors were revised to provide both high security hasps and internal locking devices 
 Revised thrust bearing plates to allow for grease fittings 
 Added grease fittings to hinge pins to improve the operation of the doors 
 Provided depth gauges on the precast roof panels to improve the earth cover inspection 

process 
 Precast wall thickness was changed from 8” to 12” for increase flexural and shear 

resistance in the wall due to lateral earth pressures (earth cover) resulting from 
earthquake motions.  

 Added stirrups in the precast walls at the top to increase the anchorage capacity of the 
headed studs in the precast concrete wall. 

 Revised the connection of the precast wall to foundation by removing the embed plates 
with headed studs and replacing them with rebar dowels that are grouted solid inside a 



corrugated steel conduit. This was changed to increase the shear resistance at the wall-to-
foundation interface and to provide a failure mode where the steel would yield to enhance 
the ductility of the structure during seismic events.  

 Added seismic hooks at the ends of the horizontal reinforcement in the precast walls. 
 Increased the precast roof panel bearing length 8 inches to facilitate the 12” wall 

thickness 
 Additional stirrups were added at each end of the precast roof panel so that the stirrup 

spacing would remain unchanged due to the increased panel length.  
 Raised top of floor slab on inside of door frame to allow for a smoother transition over 

the door frame 
 Added door handles to both doors  
 Changed weld of skin plates to door frame from skip weld to continuous weld to provide  

a better seal against water infiltration 
 Modified passive ventilators by removing mesh screen, fusible link, butterfly valve, 

indicator flag assembly, and weighted damper to simplify the ventilator system in both, 
construction, operation and maintenance.  

 Vertical reinforcement in the precast side wall panels were changed from #7’s at 12”o.c. 
to #8’s at 12” o.c. for increased flexural resistance against lateral earth pressures. 

 Foundation dimensions and reinforcement (size and spacing) was revised so that the 
allowable soil bearing pressure wasn’t exceeded. 

 Changed L6x4x1/2 to L6x6x1/2 at precast roof-to-back wall connection to accommodate 
the increased wall thickness 

 Revised the weld of the door’s  interior skin plate to crossing bars by replacing the ½” 
diameter plug weld  with a ¼” fillet weld by using slotted holes in the skin plate 
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