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On October 8, 1959, Alain Enthoven and the author attended an AFOCE

meeting at the Pentagon. The purpose of this meeting was to bring together
& group familiar with shelter design to prévide them with a background of
data which would be useful, if and when, a prototype B-52 shelter‘ is built.
A list of attendees 1s included at the end of this document.

General Keuey (AFOCE) called the meeting to order and then turned it
over to Colonels Lowry (AROCE) and Impson (AFOCE-E). Colonel Impson acted
as chairmen end stated that the meeting should cover thekfollaw:l.ng topics:

o Formation of a B-52 hardening panel’

o Construction of a prototype B-52 shelter in order to veri-
Ty costs and to help in "getting some action from SAC"

In addition, several members of the amndience were asked to give pres-
entations concerning their respective fields of endeavor in order to develop

& round-table discussion. The presentations were as follows:

Colonel lLowry discussed the B-52 aspects, viz., B-52H does not have a
£olding tail. The kill requirement for a wespon yleld of 5 MT and 2-1/2
n mi CEP and 200 psi overpressure are:

75 per cent kill - 34 missiles
90 pefr cent ki1l - 56 missiles |
The curve flattens at about 100 psi and the separation distance is sbout
12,000 ft.
An amnstere base would be designed with the follmving ground rules'
Minimm commsnd post - 1/base, 25 men
Minimm personnel fa.cilities - 15 men/airerart
| RATO storage - 70 'bottles/aircraf’b
HDebr:I.s removal and recovery equipment mat be provided
Five-minute door opening time




Alain Enthoven stated the RARD position on B-52 hardening. He recom-

mended 200 psi hardness (or even greater). He also briefly mentioned work
performed at RAND on fallout, debris clearance, and in-shelter B-~52 mainte-
nance.

Sandoval reviewed RAND work on shelters and quoted shelter cost esti-
mates prepared by both RAND and ARDI. A model of William Burk's composite
planform shelter for the B-52 (folding tail) was demonstrated, snd a dis-
cussion of elevator costs enswed. kSeveraJ. members, influenced by estimates
from Westinghouse, thought that the elevator would cost in excess of $600,000
However, Ed Cohen and Peul Weidlinger both stated that Westinghouse was not
a proper source for ‘cost estimatesfion this type of elevator. Jacob Feld
also mentioned that he had designed an élevator of simila.r capacity at a
’“lcwer cost. ; |

Paul Weidlinger discussed the "state of the art." He concluded that,
except for ground shock, we have advanced to such a point that we can design
200 psi shelters with confidence. He also pointed out that sesaling of the
doors and locking against rebound are problems that require further investi-
gation. v | |

Captain Traylor (Hq AFSWC) discassed the state of art from the basic

 research viewpoint. He was quite pessimistic. He steted that our knowledge
of solls response 1s confused, limited to test site conditLons--that we

sctually "knov nothing.” ‘He said that we don't know how to build underground
(or sub-surface) shelters because of the lack of data and that ve shouldn't
"go off half-eocked "

| - He gave a br:lef description of the planfom, arch, and dome shelters-

He is particularly mterested. in the abovegramd d.eme becanse there are less




unknowns (7). He described the pumpkin-glice door, Fig. 1.
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The door is shaped to clear the wings and vertical tall of the aircraft. In
opening, the door is lifted vertically, then rotated to one side on a rail.
Tensile forces at the interface are carried by a zipper—type mechanism
vhich is still being studied. Shear forces are taken by friction of the
bearing surfaces. His group at AFSWC is presently making a study of stress
 concentration under dynamic losds st the interface.

David Singer (ARF) gave a brief discussion on the reasibility and
necessity of ha.rdening; in general. He stated that our wea@ons systems should
be designed for deterrence rather than retaliation. Most of his talk had
| little to do vith 3-52‘ hardening. Without any introduction, he presented
the results of a conparative cost study prepared by his group. The data
are shown in Teble 1. &eeostsehmiai‘ablelmtertbemstructure




and are based on the usable area. Structural members were designed to

res:l.ét a static losd equal to the overpressure. In some cases, however,
radiation rather than blast pressure was the governing factor. Ground shock

was neglected because he "guesses" that it is not critical for personnel.

Table 1
Cost Burial Cost Cost of surface
B Overpressure| $/sq £t | depth| $/sq £t | Burial|  structure
Structure (ps1) | (dn clay)l (£t) |(in sand)l depth $/sq £t
10x10x10 cube 25 v 29
100 110
, 1000
10x10x10 cube 25 24 0 23 0o
100 50 5 35 0
| 1000 246 25 6k 12
100x100x10 *high
100-£t spans 1000 220 115
50-ft spans | 1000 190 105

His presentation was rather disjointed, and it sppeared that he was
unprepared.
Iieutenant Colonel Stone (DSM, ARDC) had little to report. He merely

stated that AMF is condncting a study effort for Detachment No. 1, Hq ARDC,
titled "Site Hardening Study for an Aerodynamic System,™ Project T93l.
Thomas Morrison (AMF) described the dome shelter. He believes the dome

éhelter to be superior if they can come up with e megic door (his words) to
provide entrance and exit. He had no cost figures for the dome, but stated
tha:b an arch-type struc‘bure vith a 12-ft th:lck concrete sghell could be built
for sbout $3 nillion per d.rcrart k |

The sub:ject of the B-52 hardening panel vas not pursued.

The :I.‘ollowing day, Alain Enthoven and the author had e priva‘be discus-~
sion with Colonel Impsen. -He reiterated thet the parpose of the meeting was
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to bring together a group of people, in the know, that could provide them
with some background that would be useful 1f and when they built a proto-
type. He also stated that it would not be necessary to harden POL since
the aireraft could be fueled prior to sheltering and that RATO wes being
programed into the system. He felt that the purpose of the meeting had

been accomplished and indicated the probability of a follow-up meeting.
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