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Shotcrete
Domes

by Barry South

Figure 1> Daflation of the exterior skin
af the dome, the aiv form.

omes are durable structuras that
have the potental to last for a
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chitectural symbols that represent author-
ity. Exanples are capital buildings. insti-
ttions, and museums. Domes are also
syrmbols of rehigion represented by
churches, cathedrals, and temples
throughout the world, Domes alsorepre
sent the future, and a foturisne litestyle,

The oldest continuously used building
i existence wday that sull has the origi-
nal roof system on i, 15 the 143 fi (44 m}
diameter hall-sphere Pantheon Dome in
Reome, ladv, The dome sitson a 72 122 m)-
high stem wall. The Pantheon was built
126 A1 Instead of cur modern, stronmge
pertland cement conerele and reindorc
ing bar. the Pantheon was built with a
pozzalan cement and remforeed with vit
reos china rope. The natural shape of
the double, compound curves gives
domes their exceptional strength and du-
rability.

Obviously, comshruction muterials and
praciices have changed over time. Mod-
ern concrete domes wsually fall into the
cateeory of the thim shell suructures that
hecame more popular 30 to 100 vears ago.
As labor and forming prices increased,
the conventionally formed thin shell
structures could no |£f|rl5'_n.'.’ compele in
price,

The domes that we build now at Dome
Technology are extremely strong and
encrgy cllicient. The incredible strength
comes trom modern engineering, mod-
ern cement, and remnforcing bar com
nations leamed up wilth the mherent
strength of the compound curves that
make up the dome shape.

The three keys to our successlul dome
construclion are:

1. Modern tabric that can be welded
into sirong dome-shaped air forms tha
hecome a permanent single-ply rool;

2. Muodern polyurethane that becomes
part of the construction process and s
also an extremely etbicient permanent in-
sulatiom; wind

3. Modern concrete pumps that allow
the efficient pumping and spraying of
shoterete.

This new technology using high-
strengih shoterete and reinfarcement,
combined with the double corve surlace
ol a dome, resalts i a new generation of
domes that are cxtremely strong, Poly
urethane foam s the best msulation
knewn, [nsulating the outside of the strug

tural concrete protects the structure from
thermal expansion, contraction, and
weathering, The large concrete mass of
the dome provides enerey efficiency. A
0% energy savings can be expected from
a Momolithic Dome, Conerele domes will
nol rol, nor will they burn, and they are
often the last buildmgs standing i floods,
hurricanes, and wormadoes,

Another parl of the magic of Mono
ltthic Domes is the versatility they offer
tor many ditferent uses. Their heauty is
exemplitied by the charches and private
residences thal are now bemgz buldl, A
cond example of this s the 280 fi (85 m)
dinmeter by 7000 (213 my high Baptist
Chuarchon Birmingham, Alabama.

Their supertor strength is utilized in
the hulk storage industry with domes up
o 25000 A min duneeter by 12510038 m)
hugh that are Billed with prodoucts such as
cement, grain, fertilizer, gyvpsum. and
mine ore. A gond example of this 1s the
divme built for Holnam Cement Lo haeld
FOCLEOC tons (51000 metric tons ) of ce-
ment at Polly Hills, Soath Carolina.

Ao lithic Thvme ComstueLion. using
wel-mix shoterete pumped down a hose
and spray applied on a flexible air form
to construet a reinforced monolithic shell,
1% an impressive process. The first time |
ever heard of spraving “concrete” T was
skeptical. 1 would have 1o see ot o be
lieve 1. Now | believe ot and am sold
on the concepl ol building wonderful
structures with shoterete. Few applica-
tions can compare with i efficiency.
Crver OOy (76 m*) of sholerete can be
applied in an & h shift with just a halt-
dozen men working on the project. Why?
Becawse evervihing in the svstem works
well together to make it all happen.

The scatfolding generally vsed in large
dome construction 15 o big crane with a
man buskel mounted on the end of the
bBoom, or a similar aeral ift. The work s
carried out right where 1t 13 needed with
a very smooth operation. The boom car
rics Lhe entire weight of the hose. The
hose 15 fustened 1o the man basket so the
nozzleman doesn’t fight the weight ol the
hose, noesle, or the throst of the spray.
Consequently the onerous manpower
work 1s taken out of the task and it he-
comes sahistyving o spray sholerete
insicad of being arduous. With the strenu-
ous work taken out of sprayimg, it 1s easy
toradd a second nozzle, Thas allosws twice
the work o be done in ihe same amount
ol tme. You have only added one more
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Figuere 20 Placemen of a polvire
thane foam laver inside the aiv form,

Figure 3: Holnam cement stovage dome, Hollv Hill, 5C
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man but have inereased the production
twotold.

Can you think of any other applica
ton where just halt-a-dozen men can
place such large volumes of sholterete in
a [imshed munner with as much ease’? We
use one mann as an aerial it operator, one
ETELN as% a |'|II|'I]J:I l:l'!:ll‘li'.|li'|'|'|'l'."|.i'k l.'ilill'i'.i'll.'i-
Lo, onge man to ensure the hoses don' el
hung up, and two nozzlemen, Five men
can do the job. I is nice to have exira

e, of course, soowe can eat lunch or

Like @ break, Comsistently, Tive men can
place over a 100 vd* {76 m?), ar more,
choterete in a dav, as long as there are
places o apply shotcrete. That 15 “efti-
crency’ Tor o small tratler mounted pump,

When the shoterete application is
down low and near 1o the ground where
the hose s nol ted to a basket, the work
15 much different. An observer standing
nearby that has never actually had a shot
crete nozzle in his hands Hkely would
perceive the spraying as casy and simple.
Hands-on it is a different stery. When
spraying down low on o dome, walking
on Lhe ground, without the aid of a crane
to hold the hose and resist the thrust on
the spray. the physical work can be In-
tense. Bur even when spraving in these
conditions, practice makes it casier. Skills
are learned in handling the hose inways
that reduce the strain.

When the shoterete s spraved cor
rectly, the reinforcing bar will be embed
ded properly and vou will also have the
best look when finished, There are many
things that influcnce this proper “spray
ing.” The orentation of the nozzle to the
works, workability of the shotcrete, fine
ness modolos of the sand, type of shot
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crele nozzle, distance o the substrate, and
velocity, are some ot the mam factors,
Knowing hinw e gel these things nghi
takes training and experience.

A nogeleman must be gquahlicd. expe
ricnced, and comnutied w doing the job
vorrectly, The nozzleman must under-
stamd hosw all of these factors intluenee
the application of the shoterete and, as a
result, adjust technigue 1o get the job done
right. Perhaps the most important consid-
erations when applying sholcrele (o a
dome, or for that matter any shoterete ap
plication. are proper reinforcing b em-
hedment and the aestheue Lok of the fin-
ished product. I takes a lot of traming and
practice for an individual 1o get to the
point where he can be left alone with this
responsibility, Practice and experience
rake a good moveleman and a greal dome.
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