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Base Construction
for Bomarc

By JOHN M. NORVELL

HE Air Foree Bomare supersonic missile, for

which development began in 1949, is in opera-

tion as an avea-defense unmatned intevceptor to
seek out and destroy enemy high-flying hombers. One
model, the IMY9A uses liguid rocket fuel for the in-
itial take-off. with a range of some 200 miles: and the
advanced B model uses solid fuel for the initial vocket
hoost and has an inerease in range to move than 400
miles.

Operational and support facilities for the Bomare
brought abont a denand for new and complsy design
eriteria and specifications, Launching the Bomare,
either singly ov in =alvo. ties together the split-gec-
ond time-sequence of the opening of the missile shel-
ter roof, the clectronic feed-in. and firing, all con-
trolled frow a Jdistantly located Semi-Automatic
Ground Environment (SAGE) control center.!

To launch the niissile, the shelter roofs separate at
the center aund slide open horizontally in seconds
(Figure 1), Afrer firing, and when the missile has
reached cruising altitude, twin Marquardt ramjet
motors provide the vequired power duving the cruis-
ing phase. The wiissile is controlled during eruise
flight by the SAGE center until the target secker.
contained in the wissile. locks on the target. Then
the needle-nosed Bomarc continues on its self-con-
tained guidance system, without SAGE, to the kill.
Firing from tactival bases will he permitted only in
thte event of an enciuy attack, Testing and training is
being conducted ar Eglin Aiv Force Base, Florida,
\&:1‘(}1 missile flielits over the Eglin Test Range in the
rulf of Mexico,

BASE FEATURES

_Bomare sites wre located in the vieinity of estab-
lished military bases to take masimum advantage of
base facilities and CGovernment-owned land. Ample
safety spacing i provided to protect the population
nearby.

1IM-99'A bages have either 28 or 56 launching shel-
E‘;‘S (Fl‘gure 2y i}n. the missile launching area, A
1?1{31‘@&01‘ plant for each group of 28 shelters sup-
?oifgxil(ﬁhz ind low-pressure air and helium used for
atea hos 1 aanJ. purg ug the missile, The launching
aree iu@}al; adjacent missile support area with a
COm?l;:ineda }1-)2{}/ /a.s%‘;\mb]y and maintenance shop: a
il pro elieat, power, ajnd‘ c:-l}xlied-\\'atqu p]:-mt': spe-
Nicle Sml;wa;ntf?weﬁlnuz; facilities; a huilding for ve-
a diese] lebgéo}xiﬁf‘fﬂim'}h :m(\l security control; 311(1
center ig ](;catl(if" d;_';lft‘\fﬁ'}w_ sq\x,.ugh'cm operations
buildingy Aa 71{1& e a».w}m:xl)l:\' anid {Ha}nMMMQQ
Vi@il'lit;‘of t};:}c{mu: ;‘iu‘"a”. fransmitter building in the
trol lir‘xk for tthpa:n{’(”}%?g f-:l’(‘@ provides the radio con-
The IM.Qfﬁ * BAGE g(nﬂrcl],l. N o
sheltop aré{ ‘rﬁu_./l" hase (I‘IE.L"LH'F: 3) has a similar
. a. These shelters are of a modified and
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Figure 1. Bomarc Poised for Flight

more economical design. Since the walls are not rein-
fopeed or s thick as in the earlier model, the units
are spaced farther apart to meet explosive safety
rules. The missile support area consists of only three
buildings: the composite building, right, which in-
cludes a squadron operations center, the heat and
power plant. special missile vehicle shop, and spare
parts and vehicle storage; a smaller assembly and
maintenance shop, left; and a five station and secur-
ity control building near the gate.

The nearby air base cantonment facilities will be
used. At localities where the road distance or travel
time to the hase would prevent rapid response. there
will be a small building on the base with sleeping
quarters and a messing facility for approximately 13
officers and men on alert status.

DESIGN
Base design requircnents were originally defined
during the advanced stages of the IM-99.0 missile

development. Thirteen avchitectural and engineering
firms have heen emploved on various phases of the
standard plans and base design, under guidanee of
the Air Force Directorate of (livil Engineering, and
supervised by the Army Corps of Engineers. The
first launching shelter used at Cape Canaveral m re-
search and development testing was designed in 1936,
as was the testing and training site on Santa Rosa
Tsland, Eelin Air Force Base. Lessons learned dur-
ing the design and construction of the Santa Rosa
facilities were incorporated in design for the first fac-
tieal base, These plans were modified in 1957 and
sites wore adaptled at three additional bases by vari-
ous architectural engineering firms. The Corps of
Engineers then developed standard plans for subse-
quent site adaptation based on Air Foree criteria.
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Figure 2. A Bb-unit IM-99A Launcher Base under Conetruction
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Figure 3. Sketch of a 28-unit IM-99B Launcher Base

Figure 4, Covered Concrete Utilidors

Some major facilities were redesigned 1o offeet say.
mngs at the third, fourth, and fifth hases. For eXample
the heat wid pover plant way reduced in seope gt th@j
third and fonrth IM-994 bases and 1o a stil) greatep
extent at the Jater IM-Y9B follow.aon bases  Ap the
fifth base. the compressor plant was deleted and the
facilitios necessary 1o handle eompressed air ang
hehiwn were fueluded in the cenreal wtilities huilding.
Many of the Jmprovenenis were ade Prossible bbv
modifications in the weapon systent equipumnt, Iy
the desion for the TMO98 missile shelters 1 Was con.
sideved pecessars o provide aecuratel v controlleg
teriperature and huniidity for protection of Hitricate
clectronie egnipment. In the follow.on hise design
for the B oisside, the air conditioning was deleteq
with no detriment o the missile, Dist-froo air iy
raintained. however, and the wissile is voaled by jtg
oWl cooling system while in the shelter,

The heat and power plants for the first 1wo bases
include air conditioning and 360- P hoilers < 12,000,
000.Btu ontpat, fop temperature confrol in <helterg,
Fowr diesel-powered generators provide power With
backup rveserve for alert eonditions, Tl IM-99B
bases will have two 1720y hoilers at sites in dedegres
temperature zoues, The power reguivement lias been
reduced to permit wse of commnercial power with one
F0U-kw generator for standhby.

To simplify maintenance of high- and Jow.pressure
air. helivm. and urility loes to the Liunehing <helters,
utilidors —covered conerete tuunels with laterals to
ndividual - sheltors—wore Dnsralled ar tl. thivd,
Ponrthe and AFrh 1AM99 0 Dases sFienre 410 The lines
1 the atilidors are easils aceessible on vacks, For
the TALOGE Bt was possible 1o eliminats costhy Fueling
Pactlitios, stainloss steel pipe. aud haling o bigh-
preessire Ties, o the utilidors will be ey for
their bases Mabile vans now precforng e frinctions
that previousty requived space and nrilitee in ths
assetnbly aond madntenanee bsitodivg,

I pedesion the spadron operati

AVIOI centep wig Ine
chulod v the composite baddding. theechy 1odncing
the assenhly and maintenance bidlding o shap space
only,

Riewd vequiveinents and close tolerees of 1he o
Peieate weapon systent squipiment. combined witly con.
P vefieinents b the caquipnent e CNSATY
ihie l’f\i!l‘f‘m“[‘\' close cowordimation hetweon Vi Foree
Apeieiess the Aviay Corps of [Steineers, g o eon-
tedtors Procdesun conferences and onhoand re-
Ciews ar the 300 o G0 cept desiog stage wore held,

and project offfcers and prroject enginecrs wero given
wide foeway i naking desisions ar the Held confor-
eedloes,

The TMUOT amissile was seliednlod for operational
bases months carlier 1han originally planviod. neces-
sitating a wreatly shortened redesion sehiodile o coft-
vert plans from the & o the 1 eondionrnrion,

STATUS OF CONSTRUCTION

Construction of Testine and traimivg facitities for
the [ALO9N was complered ar Belin Ar Foree Base
s the fail of 195 Madjor construetion has biee o com-
plefed at four TMAI9A bases®  Constinetion i~ esseln-
dally completed ar o combined 1M 994 - [AL09B
base near Laugley Nir Foree Buse Virginia, and at
Fosixteen prime contractors and
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pumerous sub-contractors employed on the eight sites
had an average of 300 constrnetion workers at each
gite. The IM-99A bases will continue in operation
after the IM-09B is operational. Construction will
be started by spring of 1961 for augmentation of
ceveral existing sites with additional missile shelters
and support facilities.

Installation of equipment, calibration, aud check-
out required § to 10 months for the first four sites.
Some overlap with construction activity was neces-
sary where sehedules were compressed. Labor strikes
at one base delayed construction and equipment in-
stallation several weeks. Considerable effort includ-
ing overtime was necessary to meet required dates.
At the first several bases, change orders resulted from
refinements in the weapon system. Other changes
were made to effect savings when they could be ac-
complished without delaying completion.

The first launching shelter at Cape Canaveral was
a heavy 73-b,-42-foot structure with 12-inch rein-
forced concrete walls and a clamshell-type roof.
Model IT shelters were built at Eglin and at the first
four tactical bases. This model (Figure 5) was ve-
duced in all dimensions but retained a 12-inch rein-
forced concrete wall structure. The mechanical and
electrical equipment was housed in a side room with
8-inch masonry outer walls. The roof is actuated by
hydraulic pressure. Shelter savings were important
because shelters represent a large proportion of the
program cost.

A Model III shelter at Eglin Air Force Base
was of metal with a pitched roof which opened down-
ward from the center in two sections by gravity.
Concurrently, a Model IV prototype was erected at
Seattle. The cost was reduced mainly by incorporat-
ing the mechanical and electrical equipment in a pit
beneath the launcher erector, reducing the wall thick-
ness, reducing the compressed air requirement, and
eliminating air conditioning. Although Bodel TII had
merit from an economical standnoint, the Model TV
shelter (Figure 6) was selected for the TM-99B bases
since it was more compatible with the currently de-

~ signed weapon system equipment. Figure 7 shows ,
precast conerete wall panels being placed on a Model ' ,
IV B tactical launching shelter. Figure 6. Model IV Launching Shelter o
~ The cost of the first two 56-launcher bases, inelud-
ing government overhead and contingencies, averaged ; _ A ) A ;
about $13,000,000 each. They were the first facilities ' ’
Oﬁ thex; kind to be built. The third and fourth bases,
with 28 launchers each, cost $7,500,000 each. Greater
mprovements in design will be reflected in the fifth
and subsequent bases. The cost of IM-99B bases now
;}pder construction has been reduced to $3,000,000 to

‘%000,000 each, depending on the geographical area.
anléls’t i;hIEOUgh continual appraisal of requirements

et ml;iy: desxgn cha‘ng‘es‘ notgble reductions are
tem% ade. These costs do not inelude weapon sys-

quipment,

allgeee;isewgii the rapid pace of missile development
esion agl{usﬂ.’sed‘schfﬂjules needed to attain goal dates,
"6‘10?3111@11{ tUm%h‘“UcthIl must start prior to final de-
mare this e‘st‘s o‘f the missiles, In the case {Jf Bo-
esign mgﬁﬁqcedgre was suceessful.' Also major re-
plished sa.t‘lﬂfmg in considerable savings, was accom-
jeOpardiyilllg ﬂ@'(()l’ll}: without delayzng completion or
gl‘atifyir{ b‘}qpera‘rmnql da.tes‘. "lhm' represents a
of the prg achievernent in the civil engineering phase

gram,

Figure 7. Construction of Model IV B Precast Concrete Shelter
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