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BbICOTHOE CTPOMTENbCTBO BCErAa HAX0ANIOCh HA NepefHeM Kpae CTPOUTENbHbIX TeXHONOT Wi 1
no3TOMY CONPOBOX/AANOCh BLICOKOM CTeNeHbio pUcka. Hu TexHnyeckue, HU 3KOHOMUYECKUE, HU
acTeTu4eckue 3hheKTbl OT CTPOMTENBCTBA CBEPXBbICOTHbIX 3AaHUI HE MOTYT 6bITb FrapaHTUPOBaHbI.
ABTOpamu CTaTby NPOBEAEH ONPOC CNELUANTUCTOB B APXUTEKTYPHO-CTPOUTENbHOM chepe ropoaa Am-
MaHa (Mopaanus). Liensto onpoca 6b1n0 BbiABAEHWE TOTO, KAK PECNOHAEHTBI OTHOCATCA K 6yayliemMy
BbICOTHOrO CTpOMTENbCTBA B AMMaHe. [oKa3aHa Kak nepcneKTMBHOCTb AAHHOr0 HAaNPaBNeHNsA, TaK U
Heo6x0AMMOCTb 6onee 0CTOPOXKHOrO U NPOAYMAHHOIO OTHOLLEHUSA K HeMy.

KnioueBble cnoBa: apxutekTypa; uctopus; He6ockpebnl; 6yayuee; AMmau; Mopaanus. /

High-rise construction has always been at the forefront of construction technology and therefore
accompanied by a high degree of risk. Neither the technical, economic nor aesthetic effects of
super high-rise buildings can be guaranteed. The authors of this article conducted a survey of pro-
fessionals in the architectural and construction industry in the city of Amman, Jordan. The purpose
of the survey was to identify how the respondents feel about the future of high-rise construction
in Amman. Both the prospect of this direction and the need for a more cautious and thoughtful
attitude towards it are shown.

Keywords: architecture; history; skyscrapers; future; Amman; Jordan.

bynyuiee HebockpeboB /
The future of skyscrapers

TeKCT BbicoTa - BeyHoe cTpemneHue
Xaiida bauu Ncmaun CTpemneHune NoCTPOUTL YTO-TO TAKOE, YTO MOMOXKET OTO-
WNopparckuii ynusepcuter pBaTLCA OT FOPU3OHTANN U NOAHATLCS HAf Hell, No-BUAN-
(Auman, opparus) MOMy, NpUCYLLe YenoBeKy C ApeBHeiilux BpemeH. Camblii
ﬂ):;:;aif:;;:::s;mm CTapblii U3 COXPAHMBLIMXCA A0 HalWMX BPEMeH «He6OCKpeb»
(Amman, Mopganns) HAaxO[MTCs B 15 KM OT COBPEMEHHOTO TYPELIKOro ropoAa
Moxammag Acud WaHnblypta v HasbiBaeTca «lly3aThlit Xonm» (Fébeknu-
WNopaaHckwit yHusepcuter Tene). IT0 CTPOEHME BLICOTOM OKOMO 9 M BKITIOYAET HECKONb-
(AmmaH, MoppaHus) KO Kpyriiblx 6aleH U3 MaCCUBHbIX KAMEHHbIX BN0KOB, Ka-
3Ixa6 Moxammag MeHHble CKaMbM, CKYNbNTYpbl KabaHoB u nuc. Bee 3710 66110
A6y-XanHyn COOPYIKEHO 0KO0J10 9 ThICAY JIET HA3af, B CPEAHEM HeosuTe.
HaunoranbHbii [pumepHO Yepes ThicAYyY NeT nocne BO3BeLeHUA KOMNIEKC
ynuepcurer An-Hapxa 6bIN HAMEPEeHHO 3achinaH neckom, 6narogaps Yemy U coxpa-
(Ha6nyc, Nanectuwa) HUACA A0 Halux gHedi [1].
text Bocemb ThiCAY NeT Ha3afd xutenu NepuxoHa, 060poHs-
Haifaa Bani Ismail AICb OT Haberos KOYEBHMKOB-63aAaBH, BO3BENN OTPOMHYIO
The University of Jordan
(Amman, Jordan) no Tem BpemeHam cteHy. OnHa u3 GalweH yuenena go Hawmx
Jehad Alameri BPEMEH, XOT# W YILI/IA B 3eMJII0 Ha BCKO CBOIO BOCbMUMETPO-
The University of Jordan BYIO BbICOTY. BVOBMO)KHO, 6au.|tm Urpana posib YCTpaleHus:
(Amman, Jordan) L5 XOIMUCTOM NaNecTMHCKON PaBHUHLI ee BbiCOTA BbITAAe-
Mohammad Wasef na JedcTBUTENbHO BRevaTnsaiowen [2].
The University of Jordan [ne-To B npomexyTtke mexay 2850 u 2540 rogamu
(Amman, Jordan) 10 H. 3. Eruner, HaxoAsch Ha BepLIMHE CBOETO MOTYLLEeCTBa,
Ehab Mohmmad noctpoun Benukyio nupamupy hapaoHa XHym-Xydy (6onblue
Abu-Hannoud W3BECTHOTO NOA rpeyeckum umeHem Xeonc). Mupamuga
C:;\':'::;:yN(?\lt;zrl‘i BLICOTOI 146 M CTana Of|HNM U3 CEMM Yyfiec CBeTa U 0CTaBa-
Palestine) ’ Nacb CaMblM BLICOKUM CTPOEHUEM HA 3eMie Ha MPOTAKEHNUN

yeTblpex C IMWHUM TbicaY neT [3].

HoBbI NOABEM BbICOTHOrO CTPOUTENLCTBA NPOU30LLIEN

B CpeAHEeBeKOBOW EBpone B CBA3M C PaCLBETOM CTUAS Bbl-

coKkoit roTuku. MoTuyeckue cobopsl B ropoaax LleHTpanbHoim

1 3anagHoi EBponsl Mrpanu posib BEPTUKANbHBIX AaKLEHTOB

B MPWXKATOM K 3€MJIE CUJy3Te CPeHEBEKOBbIX FOPOA0B

n Hecnn Ha cebe 06pas «mocTa B Hebox». Kaxabii Takom

co60p CTPOMAICS Ha NPOTAKEHUMN CTONETHIA, MOCTENEHHO BMNU-

TbiBas B cebs BCe TEXHONOTMYECKUE HOBLIECTBA, — BNPOYeEM,

HEMHOTOYMCTIEHHbIE, TaK KaK CpeiHEBEKOBbE OTNNYANOCH

KpailHe MefieHHbIM Pa3BUTUEM TEXHONOTUI BO BCEX

cepax [4].

MpuMep 3HaYUTENLHOTO BAUSAHUA BLICOTHBIX CTPOEHMUI
Ha rOPOACKYI0 CTPYKTYPY Mbl HAXOAUM B APYTOM peruo-
He. B cepeauHe nepBoro Teicauenetus [o H. 3. 8 H0xHoM

Height is an eternal endeavour

The desire to build something that will help to break away from the hor-
izontal and rise above it, apparently, is inherent in man since ancient times.
The oldest surviving ‘skyscraper’ is located 15 kilometres from the modern
Turkish town of Sanliurfa and is called the ‘Bumpy Hill" (Gobekli Tepe). This
structure is about 9 metres high and includes several round towers made of
massive stone blocks, stone benches, sculptures of boars and foxes. All this
was built about 9,000 years ago, in the Middle Neolithic period. About a
thousand years after its construction, the complex was deliberately covered
with sand, thanks to which it has survived to this day [1].

Eight thousand years ago the inhabitants of Jericho, defending them-
selves from the attacks of nomadic Badawi, built a huge wall for those
times. One of the towers has survived to our times, although it has gone
into the ground to its full eight-metre height. Perhaps the tower played
the role of intimidation: for the hilly Palestinian plain its height looked
really impressive [2].

Sometime between 2850 and 2540 BC Egypt, being at the top of its
power, built the Great Pyramid of Pharaoh Khnum-Khufu (better known
by his Greek name Cheops). The 146 m high pyramid became one of the
Seven Wonders of the World and remained the tallest structure on Earth
for more than four thousand years [3].

A new rise in high-rise construction occurred in medieval Europe in
connection with the blossoming of the High Gothic style. Gothic cathe-

ApaBui, Ha TePPUTOPUN COBPEMeHHOro MemeHa, pacuBena
KynbTypa Xagpamayta. IcKycHO ucnonb3ys cuctemy KaHanos
¥ BOAOXPAHUNULL, APEBHUE NEMEHLbI HaKanauBanu u be-
PEeXHO pacxof0oBann BOAY MyCCOHHbIX AUBHEN. [ocToAHHanA
yrpo3a HalWecTBUA KOYEBHUKOB U3 NYCTbIHU Py6-3nb-Xanu
3acTaBuia U UX CTPOUTL MOLLHbIE YKpenneHus. Tak BO3HUK
ropog LLin6am. 3axatslit Mexay pycnom Bagu (cyxas peka)
M KPenocTHbIMU cTeHamu, Linbam Hayan pactv BBepX.
O6pasoBanack nepsas Ha 3em/ie CNOWHAA BbICOTHAsA
3aCTpOMKa: ropof, COCTOUT U3 3AaHNIN, PaCNONOXKEHHbIX KOe-
rAe noyTH BNNOTHYIO, HA PACCTOSHUM OKONIO ABYX METPOB.
BawHu BbICTPOEHbI U3 Magapa — CbIpLOBOro Kupnuya (rnuHa
c [o6aBKaMu CONOMbI) Ha lepeBAHHOM Kapkace. HekoTopble
poma pgocturaiT 10-11 ataxent (30m). Kaxpbiit aTax — 310
KBapTMpa Ha ogHy cemblo. Korga monogble ntoau co3paBanu
HOBYIO CEMENHYI0 AYeNKy, OHW HAACTpPauBaiu ele oauH
3Tax, — TaK [LOM poc Bek 3a BekoM. Camoe cTapoe 3faHue

B LUubame patupyetcsa 1609 rogom. Hapo 3amMeTuts, 4To 3a-
cTpoiika ln6ama ynopsagoueHa u npoaymara. Cobnoaatorcs
HOPMbl UHCONALMM U BEHTUAALUM, Yepe3 rOPoA NPOXOAUT
WMPOKMIA NPOCNEKT, OT KOTOPOr0 OTXOAMT PpaBHOMEpHas
ceTKa nonepeuyHbix ynuu. lopop BOT yXe ABaALATb NATb Be-
KOB [leMOHCTPUPYET yCTON4YNBOE pa3suTne. EAMHCTBEHHOE,
410 rpo3uT Linbamy 3To MyccoHHble HABOAHEHMUS, KOTO-

pble MHOTAa 3aTananBaloT rOpoj U Pa3mMblBalOT MIMHAHbIE
«HebocKkpebbi». MocnegHee Takoe HABOJHEHNE CYYUNOCh

B 2008 rofly v paspywmao 4acTb foMoB [5].

MpuBeaeHHbIe NPpUMEPLI UANIOCTPUPYIOT HE TONbKO
BEYHOe CTpeM/ieHNe YenoBeKa K BbICOTHOMY CTPOUTENLCTBY,
HO ¥ TOTOBHOCTb UCMONb30BATh AN TAKOrO CTPOUTENbCTBA
camble nepefoBble TEXHONOTUW CBOEr0 BPeMeHH.

He6ockpe6bl — Bcerga 3KCnepMmeHT

MepenoBbie TEXHONOMMN OYEBUHO U HEN3BEKHO HECcyT
3HAYUTENbHbIN 3NeMeHT HOBOro, HeM3BeCTHOIro un Heanpo6V|-
POBaHHOTO0. ITOT TE3UC OYEHb APKO UANIOCTPUPYET UCTOPUS
CTPOMUTENbLCTBA NEPBbIX HEBOCKPE6OB B COBPEMEHHOM
NOHMMaHKUK 3TOTO CI0BA. BoT Kak onuckiBanu c6opKy cTans-
HOro Kapkaca 3aaHus Kpaitcnep-Tayap razetsl Holo-Mopka
B 1930 ropy. C6opka BegeTcs Gpuragamu Knenanbuyu-

KOB, Ka[1af 13 YeTbipex YeN0BeK, PONN BHYTPU Gpurasbl
yeTKo pacnpepeneHsl. «[loBap» HarpesaeT }enesHyo



drals in the cities of Central and Western Europe played the role of verti-
cal accents in the silhouette of medieval cities pressed to the ground and
carried the image of a ‘bridge to the sky’. Each such cathedral was built
over the centuries, gradually absorbing all technological innovations —
however, not many, as the Middle Ages were characterised by extremely
slow development of technology in all spheres [4].

We find an example of the significant influence of high-rise buildings
on the urban structure in another region. In the middle of the first
millennium BC in South Arabia, on the territory of modern Yemen, the
Hadramawt culture flourished. By skilfully using a system of canals and
reservoirs, the ancient Yemenis accumulated and carefully used the
water of monsoon showers. The constant threat of nomadic invasion
from the Rub al-Khali desert forced them to build powerful fortifications.
This is how the city of Shibam came into being. Squeezed between the
bed of the wadi (dry river) and the fortress walls, Shibam began to grow
upwards. The first continuous high-rise building on Earth was formed:
the city consists of buildings located in some places almost closely
together, at a distance of about two metres. The towers are made of
madar, a raw brick (clay with straw) on a wooden frame. Some houses
reach 10-11 storeys (30 metres). Each floor is a single-family flat. When
young people created a new family unit, they added another floor, so the
house grew century after century. The oldest building in Shibama dates
back to 1609. It should be noted that the development of Shibam is

3aKnenky B NONKWNOrpamMma BECOM B CMeLuanbHON neyke,
YCTAaHOBAEHHOW TYT e, Ha Necax CTpoAllerocs 3aaHus.
PackaneHHyto 3aKnenky Henb3s HECTU K MECTY COefJMHeHNA
6anok — xeneso ycneer ocTbiTb. «IloBap» 6pocaeT 3aknenky
WMNLamMm, 04eHb MATKO, CUILHO 1 TOYHO. «BpaTtapb» fomxeH
noiMaTb ee Ha NeTy, ANA 3TOFO Y HEero B pyKax 06blYHas
XecTaHas 6aHka. Ecnu 3aknenka yneTut BHU3, OHa MOXET
y6uTb cnyyaiiHoro npoxoxero. Ecnu «Bpatapb» copsetcs
C Necos., To OH ynaaeT U pasobbetcs. B ato Bpems «CTpenok»
1 «Ynop» NOAroTOBUAN NOCAaA0YHOE OTBEPCTHUE — COBMe-
CTUB, €CAIN HYXKHO, TAXeble BaKu NHeBMaTUYECKUM MONO-
TOM. «BpaTtapb», noMaB 3aKnenky, BbiHUMAeT ee W1nLamm
13 6aHKK, COMBAET OKaNMHY M 3aroHseT B 0TBEPCTHE. «YNop»
YNUPaeTCA B WAANKY 3aKNENKN MACCUBHBLIM CTaNIbHbIM
MHCTPYMEHTOM W HaneraeT Ha Hero Bcem TenoM. «CTpenok»
NOAHMMAET Ny[O0BbIVi MHEBMATUYECKMIA MONOT U pacKnensiBa-
€T 3aKnenky c 06paTHoi cTopoHbl 33 50-60 cekyHA. Bes aTa
nocnefoBaTenbHOCTb ONEepaLinii, HaNnoOMUHAKWAA CMepTeNb-
HO OMacHbI LMPKOBOW aTTpaKLuoH, nosTopaetca 200-500
pa3 B TeyeHne paboyeil CMeHbl B 3aBUCUMOCTH OT KBaNUu-
KaLum 1 «CbIrpaHHOCTU» KOMaHpbl [6].

lMouTu cTo net cnycTs, B Halle BPeMs, PEKOPAHO BbICOKME
3[1aH1A NO-NPeXHEMY ABAAITCA YHUKANbHLIMU 3KCNepu-
MeHTaMu, TpeOyoWMMIU MaKCUMaNbHOW KOHLEHTPaL MUK

orderly and well thought out. The norms of insolation and ventilation are
observed, a wide avenue runs through the city, from which a uniform grid
of transverse streets branches off. The city has demonstrated sustainable
development for twenty-five centuries. The only thing that threatens
Shibam is the monsoon floods that sometimes inundate the city and
erode the clay ‘skyscrapers’. The last such flood occurred in 2008 and
destroyed some houses [5].

These examples illustrate not only the eternal human desire for
high-rise construction, but also the willingness to use the most advanced
technologies of their time for such construction.

Skyscrapers are always an experiment

Advanced technologies obviously and inevitably carry a significant
element of the new, the unknown and the unproven. This thesis is very
vividly illustrated by the history of construction of the first skyscrapers
in the modern sense of the word. Here is how the assembly of the steel
frame of the Chrysler Tower building was described by New York newspa-
pers in 1930. Assembly is carried out by teams of riveters, each of four
men, with roles within the team clearly assigned. ‘Cook’ heats a half-ki-
logram iron rivet in a special furnace installed here on the scaffolding of
the building under construction. The hot rivet cannot be carried to the
place where the beams are joined — the iron will have time to cool down.
‘Cook’ throws the rivet with pliers, very softly, strongly and accurately.
‘Goalkeeper’ must catch it on the fly, for this he has in his hands an or-

WHXXEHEePHOIA MbICIM U CMENOT0 NOMUCKA HOBBIX pelle-

HUWA. YHUKaNbHOCTb KaXXA0ro TaKOro 34aHNA HauMHaeTcs

c yHaameHTa. OrpomHblii Bec Hebockpeba cocpeoToyeH
Ha OTHOCUTENbHO HEGONbLION NIOLWAAM, U TAKOE YAENbHOE
JaB/ieHne cnocobeH BbIAepKaTb TONbKO CM/IOWHOI CKanb-
Hblit rpyHT. MepBble He6ockpebbl B Ynkaro u Hoto-Mopke
CTPOMAUCH Ha hyHAAMEHTAX, ANA KOTOPbIX NPUMEHANNUCH
KeCCOHHble TexHonoruu. beToHHoe KoMbLO ycTaHaBAUBaNM
Ha MOYBE W BbIYEPNbIBANN U3HYTPU FPYHT HEBONBIIWM IKC-
KaBaTopoM. Moj cO6CTBEHHbIM BECOM KOJbLO NOFPYXanoch
BCe ry03Ke, ero HAACTaBAANMN CBEPXY, U 3TOT «BEPTUKANb-
Hblil TOHHENbY» POC, NOKA He YNUPaCcs B CNIOLWHYIO CKany.
3aTeM BHYTPEHHUI 06BEM 3aN0NHANCA BETOHOM.

Mo cXOAHOW TEXHONOTUK CTPOUNUCH PYHAAMEHTbI HEKO-
Topbix HeGockpe6os B 0A3 u Cayaosckoit Apasuu, CToAwmx
Ha NecyaHoM rpyHTe. B HekoTOpbIX Ciyyasx nog He6o-
CKpeGOM OTNMBAETCA CNNOWHAA NAUTa U3 GETOHA, Kak Obl
«nnasatolas» Ha cnabom rpyHTe. Tak, 3paHne MockoBckoro
rocyAapCTBEHHOr0 YHMBEPCUTETa ONUPALTCA HA MIUTY Le-
CTUMeTpOBOM ToNWMHBI, @ 3gaHne CN Tower B TOpoHTO cTOMT
Ha nauTe TONWMHON B 15 M.

MHorne pekopfHble N0 BbICOTE NOCTPOIKM MMEIOT CBaii-
Hblil pyHAaMeHT. Mo CaMbiM BbICOKMM B MUPE 3[aHNEM
«bypax-Xanuga» Haxogutcs noutn 200 TaKMX GETOHHBIX

< Puc. 1. lecatb cambix
BbICOKWX 3[aHUIN B MUpe
(no paHHbIM CTBUH Ha 2023
roa) /

Figure 1. The ten tallest
buildings in the world
(according to CTBUH data
for 2023)
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v Puc. 2. iInHamuka
cTpouTeNbCTBA
He6ockpebos 3a 1980-2023
rogbl (no aaHHbiM CTBUH) /

Figure 2. Dynamics of
skyscraper construction for
1980-2023 (according to
CTBUH data)

dinary tin can. If the rivet flies down, it can kill a bystander. If the ‘Goal-
keeper’ falls off the scaffolding, he will fall and crash. In the meantime,
‘Shooter” and ‘Stab” have prepared the landing hole, aligning the heavy
beams with a pneumatic hammer if necessary. ‘Goalkeeper’, after catching
the rivet, takes it out of the can with pliers, knocks off the scale, and
drives it into the hole. ‘Stab’ rests a massive steel tool on the rivet’s head
with the rivet’s cap and pushes down on it with his whole body. ‘Shooter’
raises a pound pneumatic hammer and rivets the rivet from the back side
in 50-60 seconds. This whole sequence of operations, reminiscent of a
deadly circus attraction, is repeated 200-500 times during a working shift,
depending on the skill and ‘chemistry’ of the team [6].

Almost a hundred years later, in our time, record high buildings are
still unique experiments that require maximum concentration of engi-
neering thought and bold search for new solutions. The uniqueness of
each such building starts from the foundation. The enormous weight of
a skyscraper is concentrated in a relatively small area, and such specific
pressure can only be withstood by solid rocky soil. The first skyscrapers
in Chicago and New York were built on foundations that used caisson
technology. A concrete ring was placed on the ground and the soil inside
was scooped out with a small excavator. Under its own weight, the ring
would sink deeper and deeper, it would be added on top, and this ‘vertical
tunnel” would grow until it rested against solid rock. Then the inner
volume was filled with concrete.

onop ANMHON 45M 1 guametpom 1,5 M. HYacto nHxeHepsl
NPUMEHSAIOT KOMOUHUPOBAHHbIE DYHAAMEHTbI, COYeTalolne
cBau 1 nauTbl. Tak, hyHOAMEHT Kopeiickoro cynepHebockpe-
6a Lotte Super Tower cocTouT U3 6,5-MeTpoBOi NANTLI U 108
6eTOHHbIX CBal annHomM ot 30 o 72 M.

MHOXeCTBO YHUKasbHbIX 33,4 BO3HUKAET W peluaeT-

CA NPYU CTPOUTENLCTBE KAXA0r0 CBEPXBbICOKOTO 3[aHNA.
MoxapHas 6e3onacHocTb, obecneyeHne BOAOMN U BbIBO3
MyCOpa, 3alluTa 0T NeperpeBa W CONIHEYHOI paguaLmm

W T.A. — B Cly4ae Hebockpeba Bce 3TW 3afayuun nepecTatoT
pelwaTbcs CTaH[APTHBIMU CPEACTBAMU U TPEOYIOT YHUKANb-
HbIX noaxonos. Hanpumep, 3aaHue «Taitnait 101» (Taipei
101) B LlaHxae HaxoauTcs B 30He TaiityHoB. Mepuopnyecku
BETPOBas Harpy3ka 3fecb JOCTUraeT 3HaUNUTENbHbIX BENU-
4KH, 0COBEHHO B MOPbIBAX BETPA.

Hapo ckasatb, YTO Npu CUNbHOM BETpe BCe HEBOCKPEeOHI
packauuBaioTcs. [ns KoMneHcauum konebaHuit NpUMeHsIoT
MaCCUBHbIe Tpy3bl-NPOTUBOBECH — AEMN(EpPbl AN XKe ay-
TPUrepHble CUCTEMbI, NPUAAIOLME 3AAHUAM JONONHUTENbHYIO
rOpU30HTaNbHYI0 XECTKOCTb. B npoLecce npoekTupoBaHus

The foundations of some skyscrapers in the UAE and Saudi Arabia
were built on sandy soil using a similar technique. In some cases, a solid
slab of concrete is cast under the skyscraper, as if ‘floating” on weak soil.
For example, the Moscow State University building rests on a six-metre
thick slab, while the CN Tower in Toronto stands on a 15-metre thick slab.

Many record-breaking buildings have pile foundations. Under the
world’s tallest building, the Burj Khalifa, there are almost 200 such con-
crete piles 45 metres long and 1.5 metres in diameter. Engineers often
use combined foundations, combining piles and slabs. For example, the
foundation of Korea’s Lotte Super Tower consists of a 6.5-metre slab and
108 concrete piles ranging from 30 to 72 metres in length.

Many unique challenges arise and are addressed in the construction
of each super-tall building. Such challenges as fire safety, water supply
and waste disposal, protection against overheating and solar radiation,
etc. are no longer solved by standard means and require unique ap-
proaches. For example, the Taipei 101 building in Shanghai is located in a
typhoon zone. Periodically, the wind load here reaches significant values,
especially in wind gusts.

It should be said that in strong winds, all skyscrapers sway. To com-
pensate for the swaying, massive counterweights — dampers or outrigger
systems are used to give the buildings additional horizontal rigidity.
During the design process, the building model is tested in a wind tunnel,
and recently, information modelling has been increasingly used.

MaKeT 34aHu1A NPOXOAMUT UCMBbITAHUA B @a3POAMHAMUYECKON
Tpybe, a B NocnefHee BpeMs BCe aKTUBHEE UCNOJb3yeTcs
MH(OPMaLMOHHOE MOLLeNNpPOBaHMe.
3paHue «Taitnait 101» 06nMLOBAHO TMOKUMK NaHenamu,
KOTOpble MO/ NOPbIBAMU BETPA MOFYT 371ACTUYHO NPOrnbaTh-
Cs BHYTPb Ha rny6uHy o 18 cm, nornowas sHepruio BeTpa.
Ho rnaBHOe BeTporacsiiee ycTpONCTBO — 3TO OFPOMHbIA
3NeKTPOMArHUTHbIN gemndep, pacnonoXeHHbI B BEpXHEN
yactu 3aaHus. OH npefcTaBnfeT cO60M ThICAYETOHHbIN Wap,
CBApEHHBbI U3 CTaNbHbIX NACTUH W NOABELIEHHBbI Hap TON-
CTOi MEfIHOi OCHOBOW, Ha KOTOPOI pacnooXeH Habop
CUNBHBIX NOCTOAHHBIX MarHuTos. Korpa 3aaHue «neitaetca
pacKkayMBaTbCA», B MAarHUTHOM NOJE BO3HUKAIOT CU/bHbIE
BUXPEBble TOKW, TOPMO3ALLNE ABUKEHUA CTANbHOTO AAPa.
Bcs cuctema camoperynupyetcs 6narofaps 3aKoHaM 3NeKT-
POAMHAMUKY U [eiiCTBYeT UCKNOUUTeNbHO 3thdekTuBHO [7].
K coxaneHuto, HeKOTOpbIe IKCNEPUMEHTHI N0 3alyuTe
OT BeTpa OKaHYMBaNUCb AOPOrocTosiLen Heyaayen. Tak,
OblY NPeANPUHATHI MONBITKU BKNOYUTL B KOHCTPYK-
LMI0 3[aHNA BETPOBbIE reHepaTopbl ANeKTpuyecTsa (T.e.
NpeBpaTUTb BETPOBYIO HArpy3Ky B NONE3HYIO MOLHOCT).
MocTtpoeHHsbiit B ToHaoHe B 2010 roay Strata SE1, Takxe
13BeCTHbIN Kak «bputeax» (Razor), npepcrasnser co-
0011 43-3TaXHbIA XKnNOI HEOOCKPED ¢ Tpems TypOuHamMu
Ha Kpbllle, YTO AenaeT 3faHne NOXOXKUM Ha 3NeKTPOOPUTBY.
0xuaanock, Yto TypOUHBI 6YAYT reHepupoBaTh 8% OT 06-
Wero 3HepronotpebneHus 3aaHus. Noxoxue NpoekTbl Gl
peann3oBaHbl BO BcemupHom Toprosom LieHTpe baxpeitHa
B 2008 rogy, B npoekTe «bawHsa XemuyxkHoit peku» —
71-3TaxHblit Hebockpeb B M'yaHuxoy (2011) v 1. 4. bawHs
l'ecca (Hess (Discovery) Tower) — 29-3TaXHoe 3aaHue
B XbloCcTOHe — 6bi1a nocTpoeHa B 2010 rofy 1 BKAYana
B Ce05 AecATb TYPOMH C BEPTUKAbHO OCbI0 HA KpblLLe.
0aHaKo AnuTeNnbHan aKcnayatauus TypOuH okasanacb Cau-
KOM [LOpOroil 1 onacHoii. B 6onbwnHCTBE NOCTPOEK TYPOUHBI
OblIM OCTAHOBJEHbI NOC/E NOACYETA YOLITKOB, @ TYPOUHBI
6awHu Discovery — nocne Toro Kak ofHa U3 nonacreit
0TOpBanach M ynana Ha NpunapKoBaHHbLIA BO3Ne 3[aHNA
aBToMo6unb [8].



The Taipei 101 building is clad with flexible panels that can elastical-
ly bend inwards to a depth of up to 18 cm under wind gusts, absorbing
wind energy. But the main wind-dampening device is a huge electromag-
netic damper located at the top of the building. It is a thousand-tonne
ball welded from steel plates and suspended above a thick copper base on
which a set of strong permanent magnets is located. When the building
‘tries to sway’, strong eddy currents arise in the magnetic field, slowing
down the movements of the steel core. The whole system is self-regulat-
ing due to the laws of electrodynamics and is extremely efficient [7].

Unfortunately, some wind defence experiments have been costly
failures. For example, attempts have been made to incorporate wind-pow-
ered electricity generators into building design (i.e., to turn wind load
into useful power). Built in London in 2010, the Strata SE1, also known
as the Razor, is a 43-storey residential skyscraper with three turbines on
the roof, making the building look like an electric razor. The turbines
were expected to generate 8% of the building’s total energy consump-
tion. Similar projects have been done in Bahrain’s World Trade Centre in
2008, the Pearl River Tower project, a 71-storey skyscraper in Guangzhou
(2011), etc. The Hess (Discovery) Tower, a 29-storey building in Houston,
was built in 2010 and included ten vertical axis turbines on the roof.
However, long-term operation of the turbines proved too expensive and
dangerous. In most of the buildings, the turbines were shut down after
losses were calculated, and the Discovery Tower turbines were shut down

3KOHOMMWKA BbICOTHOIO CTPOMTENBCTBA

Bonpoc o TOM, HAaCKONbKO BbITOAHO CTPOUTENLCTBO BbICOT-
HbIX 1 CBEPXBBICOTHbIX 3AaHUI, He UMeeT OAHO3HAYHOrO
peweHus. C ofHON CTOPOHBI, O MEPe POCTa 3TAXHOCTH
COKpaLLAeTCsA YAeNbHAsA CTOMMOCTb HECYILUX KOHCTPYKLMIA
1 3anofHAOWMX MaTepuanos. Ha nocTpoiiky COTHU OfHO3-
TaXHbIX [OMOB NOTpebyeTcs ropasfo 6onblue MaTepuanos,
YeM Ha OfiMH CTO3TaxHbI Hebockpeb. C apyroit cTopo-
Hbl, BMECTE C BbICOTOI 3[aHUA ObICTPO pacTeT CTOMMOCTb
BEPTUKaNbHOro TpaHcnopTa (MMhTOB), UHKEHEPHBIX CeTel,
MoXapHOM U BeTPOBOM 3awuTsl 1 T. 4. [9].

PacnpocTpaHeHHOe MHEHUWe rnacuT, YTo HebocKkpeobbl
MOTYT ObITb BbITOHBIMU TONBKO B CUTYALUK KpailHe BbICOKUX
LieH Ha 3emit0. CTOMMOCTb apeHAbl UNK NpoJaXu niowwagen
B BBICOTHOM 3[jaHUMW 3aBUCUT OT MHOXECTBA NapaMeTpoB,
Hanpumep oT 6AM30CTU yyacTKa Noj 3acTpoiiky K AeN0BOMy
LeHTPY ropoja, OT 06LLero coCToAHUA PbIHKA HEABUXMMOCTH
1 faxe OT YPOBHA AOBEPUA UHBECTOPOB K KOHKPETHOMY
Aesenonepy. TeM He MeHee yalle BCEro 3aBUCMMOCTb CTO-
MMOCTM KBAfpaTHOrO MeTpa NoNe3HO NAOLWaAN OT BbICOTbI
34aHuA usobpaxaetcs kak U-o6pa3Has kpusas. Mpu ysenu-
YeHMM ITAXKHOCTU YAENbHASA LieHa CHayana najaer, a 3aTem
HauyuHaet pacTu. MMHMMYM pacnonaraeTcs B CaMblX pa3Hblx
TOYKax — OT NATU-wWecTu 3Taxen Ao 50. K Tomy xe B HeKoTO-
pbIX Cy4asnx, 0cobeHHO B ObICTPO Pa3BMBAIOLMUXCA PETNOHAX
BanxHero BocToka, 3Ta 3aBUCUMOCTb MOXET MPUHUMATD
Gonee cnoxHble popmsl [10].

WHorpa B3rnagbl Ha peHTabenbHocTh Hebockpebos
MeHSAI0TCA 04eHb GbICTPO U pewunTensHo. Mocne nepuopa ys-
JleYeHmMs BbICOTHbIM cTpouTenbcTBoM B Kutae (fo 2021 roaa)
KMK npuHsna peweHne 06 orpaHM4YeHUM BbICOTbI CTPOS-
WMXCA 30aHMIA. Bblno NokasaHo, 4TO CBEPXBbICOKME 3[aHMA
He MOryT ObITb BBITOAHBIMU B GONbLIMHCTBE pernoHoB Kutas,
TaK YTO UX CTPOMTENCTBO MOXKET ObiTb 0OYCNOBAEHO TONLKO
HE3KOHOMUYEeCKMMU haKkTopamm (CoobpaKeHUAMU NpecTu-
a, aMOMLMAMU MECTHOTO PYKOBOACTBA, KOPNOPATUBHbIMM
MHTEepecamu fieBenonepa u T. A.), YT0 HELOMYCTUMO B YCI0-
BUAX NNAHOBON 3KOHOMUKM. 03TOMY 3faHMA Bbile 250 M
MOTYT ObITb MOCTPOEHbBI TONBLKO MO CMeLManbHOMy Cornaco-
BaHWI0, a Bbllwe 500 M — 3anpelyeHbl ogHO3HayYHo [11].

Bo3moxHO, Ha pelweHue npaBuTenscTBa Kutas nosausana
TEOpUsA TOHKOHFCKOro 3koHomucTa IHapto JloypeHca. Ero

after one of the blades broke off and fell on a car parked outside the
building [8].

Economics of high-rise construction

The question of how profitable the construction of high-rise and
super high-rise buildings is does not have an unambiguous solution.
On the one hand, as the number of storeys increases, the unit cost of
load-bearing structures and filling materials decreases. The construction
of a hundred one-storey houses will require much more materials than
one hundred-storey skyscraper. On the other hand, the cost of vertical
transport (lifts), utilities, fire and wind protection, etc. increases rapidly
with the height of the building. [9].

A common opinion states that skyscrapers can be profitable only in
a situation of extremely high land prices. The cost of renting or selling
space in a high-rise building depends on many parameters, such as the
proximity of the building site to the business centre of the city, the
general state of the real estate market, and even the level of investor
confidence in a particular developer. Nevertheless, most often the
dependence of the cost per square metre of usable area on the height of
the building is depicted as a U-shaped curve. As the number of storeys
increases, the unit price first falls and then starts to grow. The minimum
is located at various points — from five or six storeys up to 50. Moreover,
in some cases, especially in the rapidly developing regions of the Middle
East, this dependence can take more complex forms [10].

HabnofeHUA NONYYMIN Ha3BaHNeE «MHAEKC Hebockpebay
(x0T MHOrMe aHaNUTUKKM CPa3y 3aroBOPUIN O MPOKNATHE
Heb6ockpe6oBy). CornacHo Teopuu Jloyperca (1999), 3aaHus
PEKOPAHOW BbICOTHI MPOEKTUPYIOTCA U CTPOATCA HA NUKe
PernoHanbHOro 3KOHOMMYeCKoro uukna. Ho Tak Kak makcu-
MaibHbI SKOHOMUYECKMI MOABEM 0ObIYHO NpefLecTByeT
pe3KoMy cnagy, T0 peKopaHble HeG0CKpeObl CTaHOBATCA
WHAMKATOpPaMu NpubAMKatoLerocs kpusuca.

3HameHunTOI baHkoBcKoit naHuke 1907 roga npegwe-
CTBOBANO CTPOUTENLCTRO B Hblo-Mopke 3uHrep-6unanHr
(Singer Building) — camoro BbICOKOro 3aaHus B Mupe
BblCOTON 186,5 M, 0TKpbITOro B 1908 roay, u MeTpononuteH-
Naiid-Tayap (Metropolitan Life Tower) — cnegytowero
CaMoro BbICOKOro 3AaHWs B MMPe BbICOTON 213 M, OTKpLITOro
8 1909 ropy.

Cnepytowmit pekopa — Kpaicnep-6unaunr (Chrysler
Building) BbicoToit 320 M, 3aNn03eHHbIN B 1928 1 OTKPbLITHIi
B 1930 rogy, — npoaepxancsa meHblue roga. CrponTenscTeo
3HameHuTOro Imnamp-crenT-6unguur (Empire State
Building) BbicoToit 443 M Hayanoch B 1929 1 3aBepwmnnoch
B 1931 rogy. Tem BpemeHem HacTynuna Benukas genpec-
cusA, a 33 Hell — BTopas MupoBas BOMHA, U IMNaip-cTenT-
OGUAQMHT HA COPOK IET OCTA/ICA CaMbIM BbICOKMM 3[jaHUEM
B MUpe.

B Haww aHu 3HameHUTble «bawHK-6an3Hewbl» (Petronas)
B Manaii3uu BblcoTO 451,9 M ObIAK 3anoxeHsl B 1992 roay,
a CAaHbl B 3KCnayaTauuio yxe B 1998-m, yepes rog nocne
TOrO, KaK a3matcKue cTpaHbl HaKpbin A3naTckuit huHaHco-
Bblit Kpusuc. Mpynna Hebockpe6os «MockBa-Cutu» Geina
3anoxeHa B 1996 rogy, a yxe yepes aBa roga cayyunaca
nedonT, KoTopblii Y4yTb He 3ary6un 31oT npoekT. Camoe
BbICOKOE 3iaHue Mupa — «bypmx-Xanuda» (828 M) — 66110
Havato B 2004 roay, a otkpbiTo B 2010-M, B pasrap MupoBo-
ro gpuHaHcosoro Kkpusuca 2008 roga.

HoBblii NpeTeHeHT Ha PeKOPA — KUJIOMeTPOoBas balHs
«xuppa» B CaynoBckoii ApaBuu, KOTopas Hadyana cTpo-
uTbcs B 2013 rogy. Ee nnaHunposanu caats B 2018-m, notom
OTKpbITUe nepeHecnu Ha 2019 rog, HO Havanacb naHgemus
KOPOHaBMpYyCa, BbI3BABLIAA YXKE r106aNbHbI IKOHOMUYE-
CKuit kpusuc [12].

Tem He MeHee, HECMOTPA Ha BCe 3710BeLLNe 3HAKY,
CTPOWUTENbCTBO BbICOTHbIX 3AaHMIA pacwmupsaeTcsa. 2023 rog
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Sometimes views on the profitability of skyscrapers change very
quickly and decisively. After a period of fascination with high-rise
construction in China (until 2021), the CCP decided to limit the height
of buildings under construction. It was shown that super-tall buildings
cannot be profitable in most regions of China, so that their construction
can only be driven by non-economic factors (prestige considerations,
ambitions of local leadership, corporate interests of the developer, etc.),
which is unacceptable in a planned economy. Therefore, buildings higher
than 250 m can be built only by special approval, and buildings higher
than 500 m are explicitly prohibited [11].

Perhaps the Chinese government’s decision was influenced by the
theory of Hong Kong economist Andrew Lawrence. His observations were
called the ‘skyscraper index’ (although many analysts immediately spoke
about the ‘curse of skyscrapers’). According to Lawrence’s theory (1999),
buildings of record height are designed and built at the peak of the
regional economic cycle. But since maximum economic growth usually
precedes a sharp downturn, record skyscrapers become indicators of an
approaching crisis.

The famous Bank Panic of 1907 was preceded in New York by the Sing-
er Building, the world’s tallest building at 186.5 metres opened in 1908,
and the Metropolitan Life Tower, the next tallest building in the world at
213 metres opened in 1909.

CTan peKopAHbIM MO KONUYECTBY 3aBepLUEHHbIX MPOEKTOB:
66110 nocTpoeHo 177 HebockpeboBs BhicoTon 200 M 1 Gonee,
yTo Ha 14,2 npoueHTa bonblwe, yem B 2022 rogy. Bcero
B Mupe K 2023 rogy NocTpoeHo 2269 3[aHNI BLICOTOM
6onee 200 M 1 232 cBepxBbICOKMX 3AaHNA (300 M u BblLE).
[Ons cpaBHeHua: nepeble 100 13 3TUX CBEPXBbLICOKUX 3[aHNUN
6binn nocTpoeHbl K 2015 rogy, a octanbHble 132 — 3a no-
cnegytolwue 3a cemb ieT. Kpome 1oro, k 2015 rogy 6bina
NnoCTpoeHa nepBas ThicAYa 34aHNUM BbicOTO 200 M U Bbile,
a ceifyac Ux KONMYeCcTBO YBENUYUIOCH DoNee YeMm BABOE.
B cchepe BbICOTHOrO CTpoUTENLCTBA 6E30rOBOPOYHO NAH-
pyet Kutait, xopowue pe3ynbTaThl Take noka3sbisaeT 0AJ,
WNHpus, Manaiisus, fpyrue cTpaHsl, B TOM Yucie Y36eKkucTaH.
CornacHo nporHo3y CoBeTta No BbICOTHbIM 3AaHUAM U FOPOS-
ckoit cpege (CTBUH), oxupaetcs, uto k 2024 ropy bynet
3aBEpLIEHO CTPOUTENLCTBO He MeHee 150 HebockpeboB Bbi-
coToit 200 M, a ewe 190 BbICOTHbIX 3AaHMNI HAYHYT CTPOUTD-
cs, npuyem ot 15 8o 25 U3 Hux byayT Beiwe 600m [13].
MpuBeneHHble GaKTbl NO3BONAIOT CAENATb ClefyoW Uit
BbIBOJ: 0 CMX MOP HET HAZEKHOrO 1 06LEeNpU3HAHHOTO
cnoco6a 0fHO3HA4YHOM OLLEHKN IKOHOMUYECKOI 060CHOBaH-
HOCTW CTPOUTENbCTBA HEGOCKPEe6OB. B Kaxaom oTaenbHOM
Cyyae NnokanbHble 0COOEHHOCTH — UCTOPUA U reorpadus ro-
pOAa, AMHAMUKA ero pa3BuUTUs, ypbaHUCTUYeCKas cuTyalumus
KOHKPEeTHOII NNoWajKkv nogd 3acTpoiiky, a Takxe aMmbuumm
WHBECTOPOB, 1EBENONEPOB U NOJUTUKOB — 06PA3YIOT YHU-
KanbHblil KOMNNEKC NPUYUH, BbI3bIBAIOWMX K KU3HWN NPOEKT
CTpOUTENbCTBA OYepeaHoro Hebockpeba.

Hacroswee u 6yayuwee He6ockpe6oe B AMMaHe
Hebockpeb6amu NpuHATO cunMTaTh 3faHUs BbICOTOI 100 M

un 6onee (B Poccuiickoit Pegepauuu 75m u 6onee). Mexpy-
HapojHas knaccudukalma He60CcKpe6OB No BbICOTHOCTH,
paspabotaHHas v npuHaTas CTBUH, ocHoBaHa Ha apxuTek-
TYPHOI1 BbICOTE 3[aHUS, T. €. BbICOTE OT YPOBHA TPOTyapa
[0 HanBbICLIEH TOUKN KOHCTPYKTUBHBIX 3N1€MEHTOB 3AaHUSA
(BKNOYASA WNKUAK, HO He BK/IOYAs aHTEHHbI, BBIBECKM,
narwTokn unu apyroe YHKLMOHaNbHO-TEXHUYECKOE
o6opygosaHue.). CTBUH Bbigenser cobcTeeHHO Hebockpe-
66l (tall buildings) BbicoToii oT 100 go 300 M, cynepHe6o-
ckpebbl (supertalls) — ot 300 go 600 M 1 meraHe60cKpebbI
(megatalls) — cBbiwe 600m [13].

The next record, the 320-metre high Chrysler Building laid in 1928
and opened in 1930, lasted less than a year. Construction of the famous
Empire State Building, 443 metres high, began in 1929 and was complet-
ed in 1931. In the meantime, the Great Depression came, followed by the
Second World War, and the Empire State Building remained the tallest
building in the world for forty years.

Nowadays, the famous Twin Towers (Petronas) in Malaysia with a
height of 451.9 metres were laid in 1992 and commissioned in 1998, a
year after the Asian countries were hit by the Asian financial crisis. The
Moscow City skyscraper group was laid in 1996, and two years later there
was a default, which almost ruined this project. The tallest building in
the world, Burj Khalifa (828 m), was started in 2004 and opened in 2010,
at the height of the global financial crisis in 2008.

A new contender for the record is the kilometre-long Jeddah Tower
in Saudi Arabia, which began construction in 2013. It was planned to be
commissioned in 2018, then the opening was postponed to 2019, but the
coronavirus pandemic began, causing the global economic crisis [12].

Nevertheless, despite all the ominous signs, high-rise construction
is expanding. The year 2023 was a record year in terms of the number of
projects completed, with 177 skyscrapers 200 metres or more tall being
built, a 14.2 per cent increase on 2022. A total of 2,269 buildings over
200 metres tall and 232 supertall buildings (300 metres and above)
were completed globally by 2023. In comparison, the first 100 of these

CornacHo MexgayHapopHoi knaccudukaumm, B AMMaHe
Ha CErofHALWHMNA AeHb UMEETCA BCEro WeCTb 34aHUiA, KOTO-
pble MOXHO Ha3BaTh HebockpeGamu. Bce oHM NocTpoeHs
nocne 2000 roga ¥ B OCHOBHOM HaxoAATCsA B HEOOIbLIOM
pailoHe Anb-A6aanu, B camomM LeHTpe bonbworo AMmaHa.
XapakTep paioHa napajoKCaneH: 3T0 OJMH U3 CaMblX
NPECTUKHbIX U BOraThiX paiioOHOB ropoAa, HO B HEM TakK-

K€ HAXOAMTCA KPYMHbIA Narepb NanecTMHCKUX GexeHues
Iabanb-3nb-XyceiH.

06wWwmit rpagoCTPOUTENbHLI 061K AMMaHa 06pa3oBaH,
C O[LHOI CTOPOHbI, NNABHbIM XOAMUCTBIM pesibehOM U coYe-
TaHWEM UHTEHCUBHO-ro/ly60oro Heba C HEXHbIMU NEPCUKO-
BbIMW OTTEHKAMU NPUPOAHOTO KaMHs, KOTOPbIM 06MLL0BaAHbI
MHorue 3naHuaA. C gpyroit cTopoHel, B AMMaHe fonroe Bpems
LeliCTBOBaN 3anpeT Ha CTPOMTENbCTBO XUbIX JOMOB, Npe-
BOCXOJALMX MO BbICOTE YETbIPE 3TaXa HaJ YPOBHEM YNULbI.
[lepBoe 3gaHue B AMMaHe, npesbiwatowee no soicote 100 M,
oTenb «Jle Posnby, BbIFNALUT B COOTBETCTBUM C TPAZULMOH-
HbIM 0611KOM ropofa. Ero cunyat no nponopuuam 61130k
K KBagparty, a 06nuL0BKa 6113Ka no UBeTy K obLiei ramme
ropopa. [TocTpoeHHbIN Ha AecaTb 1eT no3xe, MeauuuHCKNi
LeHTp Anb-Abaanyu Takxe BNUCaH B TPAAULMOHHbIA 00MK
AMMaHa: 3a CYeT CNNOLHOro OCTeKNeHUA GacafoB 3gaHue
Kak Obl pacTBopseTcs B Hebe.

B 10 e Bpems MHOrMe Hebockpebbl AMMaHa pe3ko
BbIAENAOTCA U BEITNAAAT AEP3KO U BbI3bIBAlOLLE, HANPUMEP
6awHu-6nu3Heubl «bawHn NopaaHckux Bopot» (Jordan
Gate Towers), Takxe HeoduLUManbHO U3BECTHbIE KaK «balwHu
LWeCTOro OKpyray, Uin camoe BblCOKoe 3faHue AMMaHa —
otenb Amman Rotana.

Hawe nccneposanme 66110 HanpasaeHo Ha BOCMPUATHE
BbICOTHbIX 3[aHUMN XNUTenamu AMMaHa, B OCHOBHOM apXxu-
TeKkTopamu u ctpoutensmu. 06uiee KONNYECTBO UHKEHEPOB
W apXMTEKTOPOB B AMMaHe COCTaBAET OKONO ThiCAYN Yeno-
BeK. llepBas YacTb UCCNefoBaHMA 3aK0YaNach B aHKETU-
poBaHuK 260 Yenosek NO BONPOCY: BAUAIOT N BbICOTHbIE
34aHWA Ha 06wuin 061K AMMaHa? B yucno pecnoHaeHTos
BOLUM NIOAW Pa3HbIX BO3PACTHbIX rpynn, npodeccuii u nona.
100 YenoBEK M3 YMCNa ONPOLEHHbIX ObIN FPaXaaHaMu
MoppaHuu, a 160 — TpyaoBbIMU MUTpaHTaMu. [laHHble
Mbl NPeACTaBUAMN B BUAE NATUMEPHON WKansl JlaikepTa.
CrabunbHOCTb MOAENM OblNa paccynTaHa C UCNONb30BaHUEM



super-tall buildings were built by 2015, and the remaining 132 were built
over the following seven years. In addition, the first 1,000 buildings

200 metres tall and above were completed by 2015, and the number has
now more than doubled. China is the unequivocal leader in high-rise
construction, with the UAE, India, Malaysia and other countries, including
Uzbekistan, also showing good results. According to the forecast of the
Council on Tall Buildings and Urban Environment (CTBUH), it is expected
that by 2024 at least 150 skyscrapers with a height of 200 m will be
completed, and another 190 such buildings will begin construction, with
15 to 25 of them being higher than 600 m [13].

The above facts allow us to draw the following conclusion: there is
still no reliable and universally recognised way to unambiguously assess
the economic feasibility of skyscraper construction. In each individual
case, local peculiarities — the history and geography of the city, the
dynamics of its development, the urban situation of a particular building
site, as well as the ambitions of investors, developers and politicians —
form a unique set of reasons that bring to life the project of building
another skyscraper.

The present and future of skyscrapers in Amman

Buildings with a height of 100 metres or more (75 metres or more in
the Russian Federation) are considered to be skyscrapers. The interna-
tional classification of skyscrapers by height, developed and adopted
by CTBUH, is based on the architectural height of the building, i.e. the

MEeTOa BHYTPEHHE COrNacoBaHHOCTU U NyTEM BblYMUCE-
HUA anbta-ko3atbduumenta Kporbaxa. Ctatuctuyeckas
LOCTOBEPHOCTb NOJIyYeHHbIX Pe3yibTaToB Obiia NpoBepeHa
CTaHAAPTHLIMWU METOAUKAMU IS YPOBHA 3HAYUMOCTU <
0,05. [lncnepcus pns BCero Maccmea AaHHbIX COXPAHANOCh
Ha CpefiHEM YPOBHeE.

Pe3ynbTat onpoca ofHO3HAaYHO NOKa3an: XuTenun ropoga
AMMaH CYMTAIOT, YTO CTPOUTENLCTBO HEHOCKPEOOB OKa3bl-
BaeT M OyAeT OKa3blBaTb 3HAYUTENbHOE BAUAHME HA 06 KA
06/1MK 1 06pa3 XKNU3HM B rOPofe. ITO MHEHME OUHAKOBO
ONS BCEX rpynn pecnoHLeHTOB, HE3aBUCKUMO OT NONa, BO3-
pacTa, rpaxpaaHcTea u npodeccuu.

BTopas 4acTb Hawero MccnefoBaHuUA NPoBOAMAACh
METO/IOM rNyBOKOro MHTEPBLIO C BEAYLLMMU apXUTEKTOPA-
MU AMMaHa, UMelLWMMKU HENOCPEACTBEHHOE OTHOLEHMe
K BbICOTHOMY cTpouTenbcTay. 06Cyxaancsa BONpoc: B Kakow
CTeneHun Mbl BUAMM, 4TO MOpAAHCKOe 0bLecTBo ogobpser
CTPOMTENLCTBO BbICOKUX GaweH B MopaaHumn? NMpusegem
HECKOJIbKO XapaKTepHbIX MHEHUH.

WHxeHepbl Pawug Anb-Axmag u Xeba Pawug noatsepam-
1K, YTO [0 NOABNEHMA KOMMNIEKCHOro NnaHa ropoaa AMMaHa,
KOTOPbIV BK/IKOYAN onpejeneHune Tpex paloHoB fis BO3Be-
AeHus GaweH, naeHTUdMKaumMs GaleH U BbICOTHbIX 3[aHM
3aBuMCeNa rnaBHbIM 06pa3oM OT NOSUTUYECKUX U IKOHOMU-
YeCKWUX OCHOBAHWM, AaNleKNX OT HAYyUHbIX, MNAHUPOBOYHbIX
N apXMTEKTYPHbIX 0CHOB. OTCYTCTBME NPABUALHOIO NNaHU-
POBOYHOrO pelleHUs NPUBENO K NoABAEHNIO GaLEeH U BbICOT-
HbIX 34aHUN B MeCTax, COBEpPLUEHHO HENOAXOAALMX ANA Ta-
KOro TMNa 3aCTPOMKM, YTO NPUBENO K AOMOJHUTENbHbIM
npobnemam, ¢ KOTOpbIMU AMMaH He CTONKHYNCA Obl, ecNu bl
3TU YYaCTKU ObIAM TIWATeNbHO BbIOPaHbI C CAaMOro Havana.
Mpumepsl Taknx 3paHuii: otens «Jle Posanby» Ha TpeTbeM
Konbue, bawHu MopaaHckux BopoT Mexay NATbIM 1 WeCTbIM
Konbuamu, 6awHu B paitoHe Anb-A6fanu — Bce 3TM panoHsl
6e3 UCKNIYEHUs CTPaAanM oT NAAHUPOBOYHBIX U OPraHu-
3aLMOHHbIX Npo6eM elle 0 3aBEPLWEHUS CTPOUTENLCTBA
GaweH. [laHHble npobGnembl ycyrybaTcs nocie 3aBeplueHuns
cTpouTenbcTea. Hanbonee akTyanbHble U3 HUX — NOCTOSIHHAA
nepeHaceNeHHOCTb, OTCYTCTBME NaPKOBOK Ans aBToMobUNen,
3arpA3HeHue OKpyXalolen cpeabl Bcex BUAOB (3arpsa3He-
HUe BO3AyXa, WyM, BU3yanbHOE 3arpAa3HeHune), U3MeHeHune

height from the pavement level to the highest point of the structural
elements of the building (including spires, but not including antennas,
signs, flagpoles or other functional and technical equipment). CTBUH
distinguishes between skyscrapers (tall buildings) from 100 to 300
metres in height, supertalls from 300 to 600 metres and mega skyscrapers
(megatalls) over 600 metres [13].

According to international classification, there are only six buildings
in Amman today that can be called skyscrapers. All of them were built
after 2000 and are mostly located in the small neighbourhood of Al-Ab-
dali, in the heart of Greater Amman. The character of the neighbourhood
is paradoxical: it is one of the most prestigious and wealthy areas of
the city, but it is also home to a major Palestinian refugee camp, Jabal
al-Hussein.

On the one hand, Amman’s overall urban appearance is shaped by its
gently rolling topography and the combination of the intense blue sky
and the delicate peach hues of the natural stone that clad many of the
buildings. On the other hand, Amman has long had a ban on residential
buildings exceeding four storeys above street level. The first building in
Amman to exceed 100 metres in height, the Le Royale Hotel, is in keeping
with the traditional look of the city. Its silhouette is close to a square
in proportions and its cladding is close in colour to the general scheme
of the city. Built ten years later, the Al-Abdali Medical Centre also fits

v Puc. 3. Otens Le Royale. ®oto [laBuaa bvoprena /

Fig. 3. Le Royale Hotel. Photo by David Bjorgen
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Figure 4. Jordan Gate
Towers under construction

in with the traditional Amman skyline, with the building’s solid glazed
facades seeming to disappear into the sky.

At the same time, many of Amman'’s skyscrapers stand out sharply and
look bold and defiant, such as the twin towers of the Jordan Gate Towers,
also informally known as the Sixth District Towers, or the tallest building
in Amman, the Amman Rotana Hotel.

Our study focused on the perceptions of tall buildings by Amman
residents, mainly architects and builders. The total number of engineers
and architects in Amman is about one thousand. The first part of the
study consisted of a questionnaire survey of 260 people on the question:
do high-rise buildings affect the overall appearance of Amman? The
respondents included people of different age groups, professions and
gender. 100 of the respondents were Jordanian nationals and 160 were
migrant workers. We presented the data in the form of a five-dimensional
Likert scale. The stability of the model was calculated using the internal
consistency method and by calculating Cronbach’s alpha coefficient. The
statistical validity of the results was tested using standard methods for a
significance level < 0.05. The variance for the whole data set was kept at
the mean level.

The result of the survey unequivocally showed: the residents of
Amman city believe that the construction of skyscrapers has and will
have a significant impact on the overall appearance and lifestyle in the

WAEHTUYHOCTM apXUTEKTYPHOTO paiioHa u apyrue npobaembi,
CBA3aHHbIE C OTCYTCTBMEM HEOOXOAMMOI UHDPACTPYKTYPbI.
Apxutektop Magxau A6y 06eia noaTBEpAMA, YTO B CTPO-
UTENbCTBE BLICOTHbIX 34aHNi B AMMaHe HeO0OX0AMMO ObITh
BECbMA OCTOPOXHbIM: «KAMMaH — FOpHbI FrOPOA, U HeBO3-
MOXHO NpefCcTaBUTL Cebe BbICOKME 34aHNUA HA TOPHBIX
X0NIMax, Takue Kak bawHu MopgaHckux BopoT B wectom
OKpyre, CaMOM BbICOKOM paiioHe AMMaHay». Aby 06eiig
BCMOMMWHAET, YTO KOrfa B BOCbMUAECATbIX roAax Gbla NocTpo-
eH baHKoBCKuit KoMnaeKkc IckaH, oH nofBeprcs 6oNbLION
KPUTUKE M3-3a TOrO, YTO BblN PacnoNOXeH Ha BO3BbILEH-
HOCTU W Pe3KO BbiAenssca Ha obuem doHe ropoaa. Aby
Y6aitg, oanH M3 paboTHUKOB 3TOr0 KOMMNJIEKC], KOrA4a OH
6bl1 NOCTPOEH, BCNOMUHAET: «Jlioau 06bIYHO rOBOPUIN HaM,
yTo B AMMaHe 6bina fo6aBneHa BOCbMas ropa u3-3a 60nb-
WO BBICOTbI, KOTOPYIO OHa npepcTaBnset. CnegosaTenbHo,

city. This opinion is the same for all groups of respondents regardless of
gender, age, nationality and occupation.

The second part of our research was conducted through an in-depth
interview method with leading architects in Amman who are directly
related to high-rise construction. The question discussed was: to what
extent do we see Jordanian society approving of the construction of tall
towers in Jordan? Here are some typical opinions.

Engineers Rashid Al-Ahmad and Heba Rashid confirmed that before
the advent of the comprehensive plan for the city of Amman, which
included the identification of three areas for the erection of towers, the
identification of towers and high-rise buildings depended mainly on
political and economic grounds, far from scientific, planning and archi-
tectural foundations. The lack of a proper planning solution has led to
the appearance of towers and high-rise buildings in locations completely
unsuitable for this type of development, leading to additional problems
that Amman would not have faced if these sites had been carefully
chosen from the beginning. Examples of such buildings include the Le
Royale Hotel on the third ring, the Jordan Gate Towers between the fifth
and sixth rings, and the towers in the Al-Abdali neighbourhood - all of
these areas, without exception, suffered from planning and organisation-
al problems even before the towers were completed. These problems will
be exacerbated once construction is completed. The most pressing ones

Heo6xoaumo Gosiee BHUMATENbHO CNEANTH 33 paiioHaMm
BbICOTHbIX 3AaHNIN».

Hanpotus, [xadap TykaH, npoekTnpoBLlmK bawex
MopaaHcKux BOpOT, CYMTAET, YTO DalIHU «ABNSAIOTCA pea-
JINCTUYHBIM peleHneM, 06YCNOBIEHHbIM 3KOHOMUYECKUMU
(hakTOpamu, a He NPOCTO Hannynem BbiGopa. bawHu — ato
He OAMH U3 MHOXEeCTBa BO3MOXHbIX BAPUAHTOB, OHU IKOHO-
MUYeCKU Hen36exHbl Nnepes NULLOM OTPOMHOTO POCTa LieH
Ha 3emnio. MHBecTMumMK B 3eMnto GYAYT v Aanblue Hapa-
WMBaTb CBOK MHTEHCUBHOCTb, HO YNOPAAOYEHHOCTb 3TOTO
NpoLecca 3aBUCUT OT HANIMYUA BCEOOBEMIOLLErO OpraHu3a-
LLMOHHOTO MaHa AN FOPOfi0B U FOPOACKOro NAaHUPOBaHMs,
a 370 — 3a60Ta MyHULMUNANUTETAN.

WHxeHep Pacem bagpaH Takxe BO3N0XUA HA MyHULMNa-
AnTeT AMMaHa OTBETCTBEHHOCTb 3a HENpPaBubHbIi BbIGOP
paiioHoB, Takmx Kak A6aanu, B KOTOPbIX OyayT BO3BEEHbI



are permanent overcrowding, lack of car parking, pollution of all kinds
(air pollution, noise pollution, visual pollution), changing the identity
of the architectural district and other problems related to the lack of
necessary infrastructure.

Architect Majdi Abu Obaid confirmed that great care must be taken in
the construction of high-rise buildings in Amman: “Amman is a moun-
tainous city, and it is impossible to imagine tall buildings on mountain-
ous hills such as the Jordan Gate Towers in the sixth district, the highest
neighbourhood in Amman.” Abu Obaid recalls that when the Eskan Bank-
ing Complex was built in the eighties, it was heavily criticised because it
was located on an elevated hill and stood out dramatically from the city.
Abu Ubaid, one of the workers of this complex when it was built, recalls,
“People used to tell us that an eighth mountain was added to Amman
because of the great height it represents. Consequently, the neighbour-
hoods of high-rise buildings need to be more closely monitored.”

In contrast, Jafar Toukan, designer of the Jordan Gate Towers,
believes that towers “are a realistic solution driven by economic factors,
not just the availability of choices. Towers are not one of many possible
options, they are economically inevitable in the face of huge increases
in land prices. Investment in land will continue to increase in intensity,
but the orderliness of this process depends on having a comprehensive
organisational plan for cities and urban planning, and this is a municipal
concern.”

6awHu. OH roBopuT: «Mbl BCE 3HaeM, 4TO 37O nepeHace-
JIEHHbIN paiioH, npuneratowuit k Ixabans-ans-Beitbpe

u [xabanb-anb-XyceiiHy (nareps 6exeHLeB), KOTOPbIe ABNA-
I0TCS pailoHaMU C BbICOKOW MIOTHOCTbIO 3aceNeHuns, 1 6aliHm
0653aTe/IbHO CTAHYT NPUYUHON TPAHCMOPTHBIX 3aTOPOB.
<...> IMeHHO No3TOMY A NpOEKTUPYIO GallHM B paloHax,
KOTOpbIE He NepeHacesieHbl, U CTPEMIIOCh BO3POXKAATb Takue
noyYTH HeobMTaeMble pailoHbl, Kak [axuet-ans-Pawug. Y Hac
€CTb 06WHPHbIE TEPPUTOPUU, KOTOPbIE HE IKCMYATUPYIOTCS
LOJIKHBIM 06pa3oM, TO JKe CaMOe UMeeT MeCTo B paiioHe
[xoppaH-cTpUT, 1 NO3TOMY Mbl MOXKET NOATONKHYTbL NtoAel
nepebupaTbcs B 3TM MECTA, BMECTO TOT0 YTOObI YAEPKUBATH
UX B MEPENOSIHEHHbIX PaiioHax».

AnbTepHaTUBbI BbICOTHOIO CTPOMTE/NIbCTBA B AMMaHe
MpoBeaeHHble UCCNELOBAHNUA NOKA3bIBAIOT, YTO BLICOTHOE
CTPOMTENbCTBO OCTAETCA BO MHOrOM PUCKOBAHHbIM U 3KC-
nepuMeHTaNbHbIM AenoM. Bo MHOTUX ciyyasx npoekTHoe
pelleHue ABASETCA pe3yibTaToM B3aUMOAENCTBUSA NPOTU-
BOPEUMBbIX MHTEPECOB UHBECTOPOB, FOPOACKUX BNACTE,
apXUTEKTOPOB U UHXKEHEPOB, Ntofeid, 03a60YeHHbIX 0XPaHOi
MCTOPUYECKOro 06/11MKa ropofoB 1 T. A. O4YeHb 4acTo Bo3aen-
CTBMWe, KOTOpoe HebocKkpe6 OKa3bIBAET Ha ropof, OKasbl-
BAETCA HEOXUAAHHLIM U HexenaTtenbHbiM. CTPOUTENbCTBO
HebocKpeboB 0CTaeTCs AeNOM, CBA3AHHBIM C MHOXECTBOM
pUCKOB.

TeMm He MeHee 6ONbIIMHCTBO PeannUCTUYHbIX CLieHapues
OyayLero BKIKOYAET CTPOUTENCTBO HOBBIX U, BO3MOXHO,
Bce 6osiee BbICOKUX 3[aHMil. TONbKO TWATENbHOE U3YyYeHHe
V)K€ MOJIyYEeHHOTO OMbITa BMECTE C aHANIM30M KaK MOXHO
Gonee WMPOKOTo Kpyra hakTopos, ONpeAensiownx Bo3aen-
cTBMe HeGOCKPeHOB Ha rOPOA — TONLKO 3TOT NYTh NO3BONUT
NOJY4UTb MAKCUMMaJbHYIO NOJIb3Y, PACKPbITh BCE BO3MOX-
HOCTU BbICOTHbIX 3p,aHVII7I n I/I36e>KaTb CBA3adHHbIX C HUMU
KaTactpod.
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