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Dear Profesacr ¥iller:

Pellewing io some informatlon conserndng Lemh steltsrs and the Coslgn
a1 well c8 some cormonts as to adaptebility to exiablng conditions on
the Butpers ca=pus.

1. Prom experiencs In Eritain and alsawhars the Ersmendous expans s
irvolved for the construstion of an absclutaly howh prral shalter maksa
this & of construction out of reach ard 1% haz baan flgnrsd that tha
roof of such a structurs would kave £ be 47' thick and tho side walla
much thicker to resist penetration of bDombs and tec take care of the ap-
companylrg vibratlona, PFor thils reason mo2t bomb shelters are constrie=-
tod to protest againas Falling debris,

Z. It baa VYoon Erotty dellnltely dalarmined that shalters placed Iin
sxlating bulldings ere of little protection sxcept whnars delinite chanzes ,
and altorations are incorpsrabod such as construgtion of overnosd Durster
slats and strengthening and inoressing thickuess <f slde wella, In no
2asde sheuld shelbters be ploced in buildings which are mwot of flruyproul
aonatrudtien. Ta find shelter zores offering somparative safoby in moab
sulldinga undar six atoariss in helight is 44f7%sult unless thsy are of
massive corstruction with indapandent sbrustural framss of stesl & ro-
inforced concrets, It should be remambarad that Muildings af ths walle
bearing type at te completely destroved by direct hits or aven hry tha
concussion resulting from near-by explosion cutside the tuilding.

on the mnﬁm campus there are no tuildings whizh would approach the
AGave 3poRITications.

#« In viem of the above in considering the construction of bomb
shaltera on this cnmpus it would seem desirable and advisable Lo Flen
shelbers bthat woold protect enly agelnss falling debrio snd to sovzs ex-
tent agelnst coneussicn and vibratiena, Based oa British exporlonce it
vould ssom advisable that asheltera should be dealgned for over-night oo-
supsnay; that resasonatle space should be provided for sleoping aceommeda-
tisna and that spazs sheuld alss be provided te house sanitary and ventl-

Intion aqair=ent.
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4: Taa follnrwing 42 m raswms of reguirements an to gpacs, Tolums and
obher design dats. Shalters ahowld be Budlt Ln vniks, sach unit to houss
pot nore than S0 peraona. Floor aras ahenld be ot lesst 30 sg.ft. per
E:san plue an BRllowanze for alsla apaza. Thla figare can be vedused Lf

ubie tler bunka ers ased. Ths wolume should ba SO au.ft., par persen
and nereased t2 75 cu.fb. to provide for s’eapirg acecormodatlona. Val-
umetris requirensnts would be satli:fisd by e oon whoss helght bears a
Dormel Tlatlon to the other dimensicns. The total srea of Ploor. walls
wid celllng 13 andiher ractor to be conalderad and thim sres would ba
dopsident un climatie conditilens. When a lerTge mmber of peoyln ara
clasely confined, cooditlons quiekly become unbsarab.s unless there 'a
sufficiont 2urface mres Lo U ~oom to trem=mit Best to the onkslde. The
aseling of o cholber becowsa cusly rore lnportent thah Cha featlng. carp-
fal sttenticn ahould be given te the dealen wr aanitsry fAcllities. Ths |
mimber of Pdxtures mey Bs dotormipmed in Leoordancs wila Lhe regiiremsnts
of tha lane] bulldicg codes. Twa or mars seba af tollata ahould be pra=
vidad wlth all =ailat moom fixtures preferatls conrccbad to regalar houas
drelns and sewara. Tha uas af sowage sJasteps g objostlonoblo. Reoesrva
chomice]l water ¢lssets shonld b pracidad ir the svent of damags ta o
destructlion of exlating zewars.

Decontaminatien cenbers should be preovided for pennple expossd Ra prd Anne
ouz gnagd. Thoss cerber: somslat uaually of en updressing room with
Storaga spage l'or contiminated ¢lothing, a cleansing roon with hob and
oold ahowars and a dre:aing rcon with e supply of fresh alothing. Teis
apace suuld he In sx¢ess SF SO0 ag.ft. ALl shelbars ahould ba provided
with flral-ald stations wd]acant 1o decontamiratiosn cantars whers thaas
gre ussd., ALl larkp abelters should be proviced with neshanlcal vemtls
lation &g an suxilipry wethol of oparation 1n caas of powar Ieallurs,
Eech mentilobing wnlt should be provided wllh duplipete intekes and a
aspurate ventileting oyeton inatallsd for tollsb -uoms. & =mell heatlng
plant far winkay uce s desireablao,

5, Mrustural Regquirements. ©n the bosfs of deslign for meccndery offocto
o1 bombing the requirements for a‘ds walls protastisn ere om follows s

Tabls 1 - Recommendad Natepislas Talolkrssasas
Toe Froteet Azainss Bomb Pragments s
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T Data if for & 52C-1b. bomh axplnding 50 f't. owoy

In geveral requiresments for overhead protection mre mot as grant exaapt
where ovarhesd blasting can coeur. These requirsnent: are glven In thae




Frof. Forman ¢. Miller S= Dagamber 11, 1941

followlog Table .
Tabla 4 - Thickneas Required FPor overhsad Protectiont
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* Recommended by British

For omses whare the bBonbs may oxplods above & shelter roof tha degree
of protectlon given in Tabla 1 should be followed. Whelre urmisunlly
henvy perts of bulldings are apt %o fall ea unlts, lnereass ths tabular
valuaa -given in Table 5 by 50 per cent.

Pabla 5 = Debris Tosda™
Well Beapring Construotlon

Storles above shelter Static Loed 1b./sg.ft.
1-2 200
=4 0
o or over 400

Skeleton Conatructlon
Unlimlted 200

+
Recommendad by Britlsh

Two or more exits abonld be provided In sach shelter and for protection
eguinst polaconous gasasa lock should be providad In ssach of thaas sn-
trangas.

The occet of bomb shelters ls rather 4iffigult to magertaln but figures
ebove indicats that costa will be 83 high w3 150 per peracn with de-
crepalng rates In accordence with the alzs of the shelter and the number
of undits per shelbter. In Britain the coskta were aa low as ¥75 to $80

PAr DArACT.

T have seoured moast of bhiz information frowm YProteostive Qonatrustiont,
Bulletin ¥o, 1, prepared by ths U.S, War Department, a gopy of which
geoompaniss thia lattar and some mrticles in the Enginearing Hewa Record
of Septamber 11, 1941 and of August 28, 1041: Q01vil Engineering, Merch,
1941: The Milltary Epgiteer, July-August 144l1.

I hope that this informaticon way be of some value and 2ervige to you.
Sincerely,

%/aﬂffm

H. N, Lanasll
Haad of the Dept, of Civl] Englrsering
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