Introducing the SPANTHEON structural systent this new technological breakthrough
builds giant, translucent domes with clear spans tit far exceed the present limit of all
known technologies. The invention is protected bynternational Patent 2006/136867,
and by national patents, including US Patent 7,72687 (Roof arches without bending
moments) issued on June 1, 2010. With that protecin, the time has come for public
disclosure, and to begin planning some of the gresdt construction projects of our time.
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EVERGREEN CITIES UNDER GIANT DOMES

The ultimate goal of “green building” is to creatgstainable habitats, with pollution-free and
oxygen-rich air, evergreen vegetation, constant semclimate, and renewable, on-site
energy resources. Such cities of the future wilbb#t under giant, transparent domes.

Many of our existing cities are also in need ofngigrotective dome covers. 45 years ago
Buckminster Fuller, inventor of the geodesic domeate about covering mid-Manhattan with
a giant dome, to create a livable city with clean @and to save et least 90% of heating and
cooling energy, because thermal exchange woultfoeigh the surface of the dome, which is
less than 10% of the total building surfaces beltnw.2009 Discovery Channel's Mega
Engineering program proposed to build a 1.2 mikenditer dome over the skyscrapers of
downtown Houston, where the air is badly pollut@al] where three years earlier life came to
a halt for one week, after a devastating hurricavietropolises around the world need
protection from choking air pollution, extreme wast due to climate change, and shrinking
energy sources. But despite the intensive resestfolts, there is still no technology known
today, that can build domes with clear spans exnge&D0 meters (1/5 mile). Why is that?

Nature’s snow and wind loads are causing compnessid bending stresses in the supporting
arches of large domes. To build very long spanmmesented primarily by bending stresses,
because, as a structure’s span becomes longenctieases in compression are proportionate,
but bending stresses are increasing exponentiigse high bending stresses require very
large cross sections, which makes the structurééag@y, even just to carry its own weight.



The only way to eliminate these bending stressaddvoe to somehow guarantee, that the
arch loads will always be uniform and symmetri@alt nature’s loads are always random and
asymmetrical: wind blows from left to right, snovwelts off the South side first. How could
we force nature’s random and asymmetrical snowvaind loads to be always symmetrical
and uniformly distributed on the supporting strueftuNobody has been able to do that.

But this is exactly what the new Spantheon strattsystem does: by using nature’s own
laws, it creates unique support means, which carther asymmetrical, random membrane
loads into symmetrical, uniform arch loads, therefits arches have zero bending moments.

Spantheons have evolved from the well-known Spamedsystem, which builds clear span,
coated fabric membrane structures, with two or naiegyonal arches. During the past 40
years Span Systems and its licensees have butiréds of Spandomes, on four continents.
Spandomes are among the most efficient membraoetstes. Wind is causing uplift over
almost their entire doubly curved membrane surfabes the vertical components of the
resulting arch loads are pointing downward, juké Isnow load. Longer membrane spans
have steeper slopes, therefore less snow loadhEse, and other reasons, bending moments
of the arches are relatively small. Even so, th@ikimum clear span is less than 300 meters.

Spandome imming pool, ta, Spain Spnm uditorium, rlando, Florida

Vertically kinetic Spandome built in 1981 fteet ENERPLEX alternate energy project



Like Spandomes, the new Spantheon system is miaseerf with diagonal arches, although
it can eliminate bending moments from all otheretypf arch-supported membrane structures
as well. In fact, the invention was conceived dgrihe erection of a single-arch membrane
structure, the Bank of America Concert Pavilionjtbn Boston Harbor by Span Systems.

Bank of America Concert Pavilion, Boston Harbor

The membrane of this structure is suspended bet@varch at 16 points. Watching the
erection, as the membrane was being lifted by Xfvisual hoists, (each one remote-
controlled by a computer, to assure their unifoaad), it suddenly seemed logical to the
inventor of the future Spantheon system, that loyiiseg at each lift point two pulleys to the
arch above and one pulley to the membrane belasingle suspension cable, taken through
these pulleys, could lift up the membrane, by t@mag only the two ends of the cable. The
block-and-tackle physical law guarantees, thalfaiig forces will be identical. Furthermore,
by leaving this suspension system in place afterithis completed, it will keep converting
the random, asymmetrical membrane loads into idahéind symmetrical arch loads, thereby
eliminating all bending moments from the arch. Tthes Spantheon system was invented.

The invention provides two, alternative positionsthe membrane, relative to the supporting

arches: the membrane can be positioned either bmi@love the arches. The first alternative

places the membrane below the arches; it secusagpier pulleys to the bottom of the arch,

and the lower pulley to the membrane’s ridge cabémsioning the suspension cable pulls up
the lower pulleys and the ridge cable, and therpbg-stresses the roof membrane.

The second alternative places the membrane ab@vertthes, and uses support posts, or
“floating masts” placed inside the arch truss, tshpup the membrane’s ridge cable. The

upper end of each mast is secured to the ridgecabtl its lower end is secured to the lower
pulley of the suspension system, which is secuneidle the top of the arch. Tensioning the

suspension cable raises the lower pulleys; theachéd masts are pushing up the ridge cable,
and thereby pre-stressing the roof membrane.



Placing the membrane on top of the arches protbetarches and the suspension system from
the weather outside. The free flow of wind over thembrane roof, unobstructed by the
arches, creates uplift (suction) over nearly theresurface, loading primarily the peripheral
foundations, and not the arches. Therefore Spanghean be designed to resist the strongest
hurricanes. Having the membrane on top of the arcso allows the curvature of the
membrane’s ridge cable to be independent of thie emecvature. For instance, by raising the
apex of the membrane, a peak can be created,elmst $now melting and sliding off the roof.

A hurricane-resistant Spantheon can be built dverskyscrapers of downtown Houston (the
geodesic dome proposed by Discovery Channel cgn Motair ships will be needed to erect
the 1.2-mile diameter Spantheon. Its 20 arches beillraised from the ground up, with a
technique utilizing Houston’s rectangular grid tfests. The same technigue can be used to
build a dome over any city, which has at leastdlsteaight avenues meeting at the center.
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Creating large communities with zero emission is obvious way Spantheons will reduce
global warming. Doing it through tourism is lessvimis. But climate change is caused by
greenhouse emissions, of which the fastest grosougce is air traffic, with winter tourism
being the worst polluter. Most winter tourists waylrobably prefer an express train, instead
of a plane, to get to a not-too-distant tropicalaogse of palm trees and warm beaches. In
Europe, where all the beaches can have snow iwittier, the first giant, year-round tropical
resort is being planned in Hungary, over rich geotial water reserves, under a Spantheon.

A Spantheon might also solve two Olympic probletmsw to prevent long delays by major
storms, and what to do with useless stadia andaarafter the games. Conducting most events
under a single Spantheon saves the cost of indiVidwfs, and keeps the games going during
severe storms. After the games are over, the pieéabd steel bleachers can be dismantled
and reused elsewhere (at the next Olympics?), aitgf aan be built in their place.

The savings realized from building cities underr&paons will pay for the cost of the dome.
These buildings have no wind or snow load, norrtfaiinsulation, the on-site prefabrication
and assembly of their components can proceed m-ghaffected by the outside weather.
Geothermal heat, simply by being retained insid8pantheon, becomes very economical,
even if extracted from great depths, or not hotughato generate electricity. Space cooling
can be provided through high altitude natural aichenge. Rich, evergreen vegetation,
growing on all grounds and rooftops, even on “eattifarms”, supplies food, produces
oxygen, and absorbs CO2 emissions. Rainwater isatetl along the dome’s periphery, for
regulated use. These and other unique features@tiproduce an optimal human habitat.



A typical Spantheon membrane is assembled fronvithdal “Spanels”, made of transparent
ETFE foil stretched inside an aluminum frame, whifirmly secured to the tensioned cable
grid. The same foil is used at Eden Garden in Brigand at both Olympic stadia in Beijing.
But unlike those air-inflated, cushion type ETFEh@ia, a Spanel’s single layer of structural
foil alone can support both the weight of snow #mel uplift of wind, by its post-tensioned,
anticlastic “saddle” surface. The Spanels’ lightnaihum frames, and their cable grid, are
virtually invisible from the ground. Spanels kemp the weather, but let in the sky.

Inside the dome’s outer, structural membrane tlseaesecond skin, a giant “bubble”, made of
even thinner ETFE foil, and held up mainly by amperature differential. The airspace

between these two layers serves primarily as theimealation. The bubble’s openings help

to melt snow, or to separate fresh air intake fethausted air, when both must occur at the
top due to the height of pollution outside. Phottaio sheets, nanogel insulation, heat-
reflective or shading surfaces may be added tbtidle. It may also be rotated seasonally.

It is a unique feature of Spantheons, that afteratches and cable grids are erected, but
before the panels are installed, simply by tensigithe suspension cables, the entire structure
can be load-tested, subjecting all of its membethéir maximum design load. Such advance
proof of the required load bearing capacity is egpdented for giant building structures. It is
also important to note, that due to their low m@gantheons are resistant to earthquakes.
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The need is urgent to prepare for erecting giar@scvirtually overnight, in order to relocate
entire societies escaping from severe air pollytiaricanic eruptions, rising ocean levels,
earthquakes, floods, and other disasters. Thisgpagipn should start now.
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