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YernoBek 3D, uell0BeK — MCKYCCTBEHHBIN MHTENIEKT, YeJI0BEK BUPTYAJIbHOHN pealb-
HOCTH — BCe 9TH COBPEMEHHBIE MIOHATHA B IIOTHON Mepe MOXKHO OTHECTH K BraguMupy
I'puropseBndy llyXoBy. ADXUTEKTOP, UH)KEHED, YUEHBIH — 5TU OIIPeeleHUA TOTHOCTHIO
TIOAXOIAT €MY, HO HE OTPasKaloT CaMOT0 IJIABHOTO — €TI0 YMEHUs OyMaThb M PEIIaTh 3a4a4n
B CBOEM OY€EHB IIParMaTHYHO-PAIMOHAIIBHOM M OTHOBPEMEHHO MHHOBAIIVIOHHOM U HEOP/IH-
HapHOM popmarte. O61aasa BEITUKOIEITHBIM 3a11aCOM 3HAHUH, OH HE ITPOCTO C MX ITOMOIIBI0
KOHCTPYHUPOBAJI CBOM MUP, OH IIOCTOSTHHO HAaXOIWII HOBBIE pellleHus 171 II060ro ypoBHSA 38~
IIad, COBEPIIEHCTBOBAJI HTHU pellleHNs 1 0O0CHOBBIBAI C TOMOIBIO TOYHBIX MaTeMATHIECKIX
pacdeToB. Oco6eHHO SIPKO YHUKAIbHBIN TalaHT lllyxoBa MPOSBUIICS B €T0 apXUTEKTYPHBIX
06BexTax. CeTuaTble 000I0YKOBBIE TEPEKPHITHUSA IBOSIKOH KPUBU3HBI M1 KOHCTPYKIIUH OalieH
10 IPUHIINITY THIepOOoJIoNIa BpalleH!sI — 9TO He ITPOCTO CO3[aHMe HEKON CTPOUTENBHON
KOHCTPYKLUY, 3TO 3aMeYaTeNIbHBIN IPHUMeEpP CBOHCTBEHHOrO IIlyx0By MPOCTPAHCTBEHHOTO
MBIIUIEHH, IOAKPEITIEHHOTO ero yBIedYeHneM cTepeodoTorpadpueil. B ero apxuTekTyp-
HBIX 00BEKTaX MOYKHO IIPOCIIENUTD OOMBIIYIO B3aUMOCBA3b C 00bEKTaMU JKUBOH IIPUPOIEL
CeTuaTble ¥ MeMOpPaHHBIE TIOBEPXHOCTH U 0O0TIOYKN — 9TO KOCTH, KOXKA, JINCTbhS, KPBIIbs
HaCEKOMBIX, CETYATKA [71a3a U MHOTO€ JIpyroe. FIX MpOYHOCTD, 3IaCTUYHOCTSD U, [TIaBHOE,
GYHKIMOHATBHOCTD OBUIN TOYHO ITOMEYEHbI UM, TEOPETHYECKH 000CHOBaHbI U TPpUMeEHE-
HBI Ha TIpakTuKe. «KOHCTPYKTOP [OMKEH YMEeTh CMOTPETDb U HAOIIONAT 32 OKPY KAIOIINM.
JTO pa3BUBAeT IPOCTPAHCTBEHHOE MBIIIIEHNE. 3aMedeHHasA B OKpYsKalolleM fgaske Meloyb
MOJKET J1aTh TOJIYOK K TIOSIBJIEHUIO HOBOH HIeH»,— FOBOpII BiaguMup ['puropbeByd.

[TaBUIBOHBI BcepoccuicKoil XymosKeCcTBEHHO-IPOMBIIITIEHHON BEICTABKU-SIPMapKU
1896 ropa, mocTpoeHHbIe 110 MpoekTaM lIIyxoBa, ABIAI0OTCSA Haubonee SPKUM IO TBEPIK-
IeHHeM TaKoro OMoMeXaHHWYeCKOTO MeTola ITPOeKTHPOBAHUS. B manbHeHIIeM OH
IIPOAOIKAJ CIENOBATh MPUHIUIIAM JKUBOH MPUPOIBLI, MAaKCUMaIbHO ONTUMUBUPYS
KOHCTPYKIIMH ¥ COOPY?KEHU C TOUKU 3PEHUA 00BEMOB HUCIIONb3yeMbIX MaTePHAJIOB, METOLOB
1 CPOKOB MOHTa’Ka M X DKCIUIyaTallMOHHBEIX CBOUCTB. [Ipn cTpouTenbeTBe BpaHcKoro
(upiHe KueBckoro) Boksana B MockBe B 1915 rogy IlIyxoBbeIM OiecTslle ObIT IpUMeEHEH
MEeTO, CTPOUTENBCTBA IINPOKOIIPOJIETHOTO apOYHOro Aebapragepa 6e3 UCIIoNb30BaHNUA
CTPOUTENIBHBIX J1eCOB. OTPOMHBIE, TAXKEJble MOIyapKU IIePeKPhITUA NOJAHUMAINUCDH
C TIOMOIIIBI0 TOYHO BEIBEPEHHON CUCTEMBI OJIOKOB U J1Ie0EMIOK, & 3aTeM CBOAMINCH MEXKIY
co60H 1 OKOHYATENbHO GUKCUPOBAINCE. ECIIM IPUCMOTPEThCSA BHUMATEIBHO, TO 38 TOUHBIM
1 IparMaTUYHbIM pacdeTOM TaKOI'0 MeToLa CTPOUTEIIbCTBa MOYKHO YBUAETDH ITPUHITUIIBI
paboThl KOHEYHOCTE!N MpeCcTaBUTENeH }KUBOTHOTO MUpPA. A TEIECKOTMYECKHUU MEeTO/I
MOHTaxka 150-MeTpoBOH pagrobamuy B MOCKBe U JI0 CHX ITOP MOXKHO CIYUTATh 06paslioM
PanoHaJIbHOCTHU Ha I'paHU C aBaHTIOPM3MOM.

Bce mpoexTs! IllyxoBa 66T UM peanu30BaHbl U C TeJaHTUIHOH YaCOBOY TOYHOCTHIO
BBITIOJTHATIY CBOIO PYHKIINIO Javke [OMbIIe IIPEAIOIaraeMoro CpoKa SKCIITyaTallui. DTO ABIIA-
JIOCB Pe3yIbTaTOM He MHOTOKPATHOTO 3a11aca MPOYHOCTH 3a CYET MCIONIb3YEMOT0 MaTepraa,
a TOYHOT'O MaTeMATUIECKOTO MOIENTUPOBAHUA C YIETOM BCEX BO3MOKHBIX CTPOUTENBHBIX
1 9KCIUTyaTalIOHHBIX PUCKOB.

[Touck MecTa IllyxoBa cpegu OCHOBOIIONOKHUKOB «META/UIMIECKON apXUTEKTYPhI»,
ApPXUTEKTOPOB aBaHTap/a, KOHCTPYKTUBU3MA, MUHUMAIN3Ma U palllioHaIn3Ma JOMyCTHM,
HO HEe COBCEM yMECTEH.

Koneuno, Bnagumup IllyxoB — 9T0 IIpesk/ie BCETO leHUaIbHBIN MaTeMaTHK 1 HHKeHep,
KOTOPBIN CBOUM TBOPUYECTBOM Ooiee 120 yeT Haza[ BO MHOTOM OIIpefieNin IIoceylolee
Pa3BUTHE MUPOBOY apXUTEKTYPHL 1 ITOKA3asl 3HaUeHNe NHKeHEPHON COCTABIISIIOMEN B apXi-
TEeKType TEXHOTeHHOT0 Mupa: «MeTammiecKkre KOHCTPYKLINN OyAyT IIMPOKO MPUMEHSTHCS
B aPXUTEKTYPE, TaK Kak 00/1a0ai0T CBOMCTBOM IIPO3PAYHOCTH, UTO OYEeHb BayKHO [I BHyTPEH-
HUX IOMeIIeHNN»; « TOTbKO MeTAIITMYECKIe KOHCTPYKINY HaIyT apXUTEKTOPAM BO3MOKHOCTb
IIMPOKO UCIIONb30BATH IJIABHBIE N30THYTHIE GOPMBEL. [ToKa 3TO He IMOHATO B IIOJTHON Mepe»
(B.T. IlIyxoB, 1914).

Bnadumup Ilyxos

Virtual reality, artificial intelligence and 3D — all of these contemporary notions fully
apply to Vladimir Shukhov’s work. Yes, he was an architect, engineer, and scientist. Although
these definitions are correct, they do not reflect the most important thing — Shukhov’s abil-
ity to think and solve problems in a highly pragmatic, rational and simultaneously innova-
tive and atypical fashion. He used his extremely vast knowledge not only for the purposes
of construction but also to find novel solutions to different kinds of problems, improve these
solutions, and support them with precise mathematical calculations. Shukhov’s unique talent
is particularly evident in his architecture. Double-curvature gridshell roofs and hyperbolic
towers were innovative structures that reflected Shukhov’s spatial thinking as well as his
interest in stereo photography. His objects bear a great similarity to living organisms. His
grid and membrane surfaces and shells resemble bones, skin, leaves, insect wings, the retina
of the eye, and a lot more. He understood the strength, elasticity and especially functionality
of these natural objects, theoretically described them, and applied them in practice. He said,
“A constructor must know how to see and observe his surroundings. This develops spatial
thinking. Even a small detail can serve as an inspiration for a new idea.”

Shukhov’s pavilions at the All-Russia Industrial and Art Exhibition of 1896 were the most
vivid examples of his biomechanical design method. Subsequently, he continued to follow the
principles of living nature, optimizing his structures in terms of the amount of material used,
the methods and duration of assembly, and functional properties. For the construction of the
Bryansk (present-day Kiev) Railway Station in Moscow in 1915, Shukhov conceived a brilliant
method for building the wide-span arched roof over the platform without the use of scaffolding.
The enormous heavy semiarches of the roof were erected with a precisely designed system
of pulleys and winches and then drawn together and fixed in place. Upon closer examination,
one sees that this precise and pragmatic building method is based on the working principle
of animal limbs. As to Shukhov’s telescopic assembly method for his 150-metre radio tower
in Moscow, it still serves as a model of rationalism verging on recklessness.

Shukhov managed to realize all his projects, and they performed their functions with
great precision, lasting much longer than their specified service life. This was not a result
of a margin of safety stemming from the use of additional building materials but of precise
mathematical modelling that took all the construction and operating risks into account.

Although Shukhov was certainly a pioneer of “metal architecture,” avant-garde architec-
ture, constructivism, minimalism and rationalism, all of these descriptions miss the mark.

Vladimir Shukhov was, first and foremost, a brilliant mathematician and engineer whose
structures, built over 120 years ago, greatly influenced the subsequent development of inter-
national architecture and showed the important role played by engineering in the architec-
ture of the new high-tech world. Shukhov wrote in 1914, “Metal structures will be widely used
in architecture, as their transparency is very important for indoor premises” and “Only metal
structures will allow architects to use gently curving forms on a large scale. People have not
fully understood this so far”

Vladimir Shukhov
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Mapk AkoraH, Enena Biacosa

MeTop LllyxoBa:
dopMynia — KOHCTPyKUUAa —
apXUTeKTypa

PoBHoO cTo neT Hazaz, B 1919 roxy, B MockBe B palioHe
[ITab0I0BKM HAYaAI0Ch CTPOUTENIBCTBO PaIHOOAIIHY IO ITPO-
eKTy hHxXeHepa Bragumupa llyxosa. @yTypUCTHUYHOE
150-MeTpoBO€E COOpY)KEHNE U3 MeTalljla, BKIVHUBIIEeCd
B IIaTpUAPXaIbHYIO 3aCTPONKY FOPOICKON OKPAUHBI U TI0-
pasuBIee BooOpakeHNe COBPEMEHHUKOB CBOUM «KOCMIIe-
CKHUM» 0OIMKOM, ObIIIO TPU3BAHO OMIOBECTUTDH BECh 36MHOU
map o rpAmyIed MHPOBOH peBomoLiH. KOMMYyHUCTHYECKUT
MIPOEKT TaK U ocTajicd yToIMel, a n30bpeTeHne pycCKOTo
dusuka Anexcannpa [lonosa u uranbaniia I'ynbensmo Map-
KOHU B IUQPOBYIO BIOXY BOCIIPUHUMAETCS yiKe KakK apTe-
daxt mpornoro. Ho TOIbKO cerofHs, o IPOIIECTBUU Jecs-
TUJIETUH, MBI CMOIJIU B IIOJIHOM Mepe OLIeHUTb 3HAUUMOCTh
I71SI MUPOBOM apXUTEKTYPBI KOHCTPYKIMU [11ab0omoBCKOM
pannobalnHy, KoTopast [0 CUX IOp OCTAeTCs TIaBHBIM MH-
YKEeHEePHBIM 4yA0M MOCKBBEL

[TpusHaHUe 3a KOHCTPYKUNAMU lITyxoBa acTeTHIeCKON
He3aBUCUMOCTU OT TEXHUYECKUX JOCTUKEHUN SBISIET-
Cd 3aCIIyToH yoKke MO3THETO, II0CIEBOEHHOTO, BpDEMEHH, KO-
IIa MMPOKOe paclpocTpaHeHHe B apXUTEKTYype I0NydaroT
obyeryeHHble IPOCTPAHCTBEHHbIE CTPYKTYPLI, & BOIIPOCHI
SKOJIOTUM TPebyloT OT IPOEKTHPOBIINKOB IPHUHINIHAIb-
HBIX pellleHUH 110 ONTUMU3alIUY CTPOUTENIBHOTO MaTeprasa.
YcoBepIIEHCTBOBAHUSA CTPOUTENBHON TEXHUKU TI03BOINUIN
BHePATH HOBBle GOPMEI Uepe3 KOHCTPYKIIUH, CIIOCOOHBIE
co3aBaTh caMOpa3BUBAIOIINECS CTPYKTYPbI, KOTOPbIe HU-
BETIMPYIOT Pa3INIUs MeXK/Iy XyL0KeCTBeHHON BEIPA3UTENb-
HOCTBIO apXUTEKTYPHO! M CKYIBITYpHOU dopM. UMeHHO
B 9TOM MCTOPHUYECKOM KOHTEKCTe BpeMeH! IIPOPOIeCcKUi
SI3BIK IMHAMHYECKON CTPYKTYPHL, IpeIIosKeHHBIN [IIyX0oBBIM
B KoHIIe XIX Beka, OIy4rI BOSMOXKHOCTE, HAKOHEL], BBINTH
B IIPOCTPAHCTBO aPXUTEKTYPBIL.

Kopxu Halllero Hay4HO-MCCIEL0BATEIbCKOIO IPOEK-
Ta yxonaT B 2014 rop, xorma B O6iecTBeHHOH najnaTe PO
MIPOIUIN CIyIIaHUsd o JajbHelmel cynbbe [1labonoBcKon
paguobalHy. BEIACHUIOCE, YTO 1eHHOCTb 3HAMEHUTOHN KOH-
CTPYKLUY, TIOHATHASA CIEeLNaNlCcTaM, COBCEM He OUeBHUIHA
IJ1s1 MIIPOKOH ayauTopun. Tak poausach Uaes BBICTABOUHO-
ro npoekTa «lllyxoB. opMysa apXUTeKTypbI», KOTOpast ObLIa
nHunuupoBaHa poHmoM «IllyxoBckas OalllHa» U peaan30Ba-
Ha B IIpocTpaHCcTBe Mysed apxuTeKTypsl MeHU A. B. [llyce-
Ba B 2019 romy.

PaboTras MHOTO MeCSILEB ¢ KPYITHEHIINMH apXHUBHBIMI
COOpPaHUAMH, MBI OBITH IIOPAXKEHEL, C OGHON CTOPOHBL, 00be-
MOM COXpaHUBILIErocsa MaTepuana, c Ipyrol — o3afadeHbl
TeM, UTO psf, y3MOBBIX AJs IOHUMaHuUA Hacnenus llyxosa
OOKYMEHTOB OCTajcd 3a paMKaM{ HMHPOKOT0 HayuYHOTO
obopoTa. BoCIIOMHUTE 3TOT pobes cTano OfHOM M3 BaK-
HBIX 3a/1a4 BBICTABKU. 33 OCHOBY HAIlWX M3BICKAHUN ObIN
B3AT 60raThIll JOKYMeHTalIbHBIN U rpadpudecKuil MaTepu-
as. PempeseHTalus pabodero apxuBa HH)KeHepa CcTasa st
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Mark Akopian, Elena Vlasova

Shukhov’s Method:
Formula — Structure —
Architecture

Exactly a century ago in 1919, construction work
began on a radio tower designed by the engineer
Vladimir Shukhov in the Moscow district of Shabo-
lovka. Springing up among the patriarchal cityscape
of the capital’s outskirts and stunning contemporaries
with its “cosmic” appearance, the futurist 150-metre
metal structure aimed to spread the news of the com-
ing world revolution to the entire planet. This com-
munist project turned out to be a utopia, while the in-
vention of the Russian physicist Alexander Popov and
the Italian engineer Guglielmo Marconi seems to be
an artefact of the past in today’s digital age. Neverthe-
less, decades after it was built, we can finally assess
the impact on world architecture of the Shabolovka
Radio Tower, which remains Moscow’s most impres-
sive engineering feat.

The recognition of the aesthetic dimension
of Shukhov’s constructions, independently of their
technical mastery, took place only after WWII when
light space structures became widespread in archi-
tecture, while environmental concerns led designers
to search for radical ways of economizing building
materials. The progress in building technologies led
to the introduction of new forms based on self-de-
veloping structures that efface the distinction be-
tween the artistic expressiveness of architecture
and the plasticity of form. In this historical context,
the prophetic language of dynamic structures intro-
duced by Shukhov in the late 19" century finally found
its application in the space of architecture.

The roots of our research project go back to 2014
when the Civic Chamber of the Russian Federation
held hearings about the future of the Shabolovka Ra-
dio Tower. It turned out that the value of this famous
structure, clear to specialists, was far from evident
to the public at large. This led to the idea of the exhibi-
tion project Shukhov. Formula of Architecture that was
initiated by the Shukhov Tower Foundation and held
at the Schusev State Museum of Architecture in 2019.

Working for months in major archival collections,
we were struck by the amount of material that has
been preserved yet puzzled by the fact that a series
of vital documents for understanding Shukhov’s lega-
cy has never been published. Bridging this gap was one
of the principal goals of the present project. Our re-
search was based on extensive graphic and documen-
tary materials. The description of Shukhov’s working
archive became somewhat of an obsession for us, as it
contains blueprints of engineering structures rather
than simple “facade” drawings. To elaborate the con-
cept of the exhibition, we analysed technical design

HAC CBOETO POfa BLI30BOM, Be[lb B JAHHOM CIIydae MBI IMeeM
Ieno He ¢ «dacagHol» rpaduKol, a ¢ YepTeskaMu HHiKeHep-
HBIX KOHCTPYKIMH. [I714 pa3paboTKy KOHIIETILINY BBICTaBKU
OBUT MPOBENEH aHAIHN3 TPOEKTHO-KOHCTPYKTOPCKUX HOKY-
MEHTOB, KOTOpPble HaXOAATCS Ha TOCyJapCTBEHHOM XpaHe-
HUM B paslW4HBIX apxuBaxXx MockBel, CaHKT-IleTepbypra,
Husxkuero Hosropoga.

I'MaBHOM 11eNIbIO 71 HAC CTAJIO UCCIIeloBaHNeE NHIKeHep-
Horo memoda lIyxoBa, pu KOTOpoM GopMa SIBJISIETCS TPOr3-
BOJIHOH OT MaTeMaTUieCKUX ypaBHEHNH [T pelIeHNsI KOH-
KPETHBIX MH)KEHEPHBIX 3371a4 B 00/1aCTH TPOEKTHPOBAHNS
KOHCTPYKLHNI. TakK IT0ABUIOCH Ha3BaHHUE IJI BBICTABOYHOTO
IIPOeKTa: IPY ITOMOIIY COEOUHEHUA NOHATUA «popMyrar,
OTCBITTAIONIETO K 00IaCTH WHIKEHEPHOTO Aena, M ITOHATHUA
«apPXUTEKTYpa» HaMH 0003HaYeHa CAMOOBITHOCTD IIyXOB-
CKMX KOHCTPYKIIUH, KOT/Ia ONTUMAaJIBLHOCTb KOHCTPYKITUN
3a/laeT OPUIMHAIBHOCTD BHENIHEH GOpMBIL, a popMa fenraeT
3PUMBIM paclpefiesieHHe Harpy30K, BOCIPUHIMAaEMBIX KOH-
CTPyKLMEN.

[MpuHIUNEl TpoekTHpoBanus lllyxosa, opMybl €ro
KOHCTPYKLNH SABIAIOTCS IMIABHBIM MaHUPECTOM BBICTABKH.
VIMeHHO 10 3TOo MPUYNHE KHUTY OTKPBIBAET BEPEHULIA M-
JIFOCTPALINY PyKOIIMCHBIX JOKyMeHTOB lllyxoBa ¢ pacueTamu
OyIyIIuX 3HAMEHUTBHIX KOHCTPYKIINI, KOTOPBIe IIPUHECIN
MUPOBYIO CIIaBy PyCCKOHN MHKEHEPHOH IIKOIe. DTU MaTe-
PHAJIBI HAITIAIHO NTOKa3bIBAIOT 0COOBIN MHYKEHEePHBIN MOMIXOT
K CO3aHHIO TOTO WM MHOTO 0OBEKTa: CJIOBHO KOMIIO3UTOP,
KOTOPBIH MBICTTUT HOTaMH, 1IlyXOB HCIIOIb30Bal MaTeMaTH-
YEeCKOe NIPEICTABIIEHHE IIPU TPOEKTHUPOBAHUH COOPYIKEHUH.
[IprMedaTenbHO, YTO B 3THUX 3AIUCX, 38 PEIKUM UCKIIOUe-
HUEM, OTCYTCTBYIOT IPUBLIYHBIE 3aPHUCOBKU U HAOPOCKU,
durcHupyIolre poskIeHNe apXUTEKTYPHOI GOpMBL, — 00s13a-
TeNbHBIY apTedaKT, KOr[ia MbI CTAIIKNBAEMCS C TBOPUECKUM
apxXUBOM JI000T0 apxuTekTopa. Te cxeMaTnyuHble pabodne
3apUCOBKH, KOTOPBIE COMEPIKAT STU TETPAIH, BBICTYIIAIOT [T
IlTyxoBa He Oornee 4eM CIIoco60M rpadudecky U306Pa3UTh
pacdeTsl, BCIOMOTATENbHBIM 3JIEMEHTOM [IJIA BEIYUCIEHUS
pacIpeielleHrs Harpys3okK.

HccnenoBaHue 3aKOHOMEPHOCTEH paboThl KOHCTPYKITMU
npuBonuT 1IlyxoBa K CO3IAaHUIO TPOCTPAHCTBEHHBIX CeTYa-
TBIX 000JI0YEK, YEPTEIKU KOTOPBIX COCTABIIAIOT OCHOBY BCE
BBICTABKH. BBeZleHIIe B CTPOUTENBHYIO IPaKTHUKY JUATOHAIIb-
HO IIepeceKalouxcs HIeMeHTOB 13 0OHaYKEeHHBIX MeTallIi-
YeCKUX CTepsKHel U pallMoHaJIbHOE UX IPUMeHeHNUe B ca-
MBIX Pa3HbIX KOHPUTypalusx, Oyob TO BUCSIINE MOKPBITHS
WM KOHCTPYKIMH TI0 IIPUHITUILY TUIIepOOoIonia BpamleHns,
CTany I7IaBHOM HOBallMe! 1 pe3yIbTaTOM TBOPUYECKUX 10~
nckoB lllyxoBa. [I03TOMy OCHOBHOH pasfierl, IOCBAMEeHHBIH
KOHCTPYKLNAM HHxeHepa llyxoBa, HAUMHAETCA C OBYX I1a-
TEHTOB: Ha N300pEeTEHNEe «CETIATHIX CUCTEM» IJIA TOKPBITUA
3gaHui (1895) (katT. 9) 1 u306peTeHne «aKypHOU OGalllHN»
(1896) (kar. 8). 9TM HOKYMEHTHI OTMEYAI0T MOMEHT KOPEHHO-
T'0 IIEPEOCMBICIIEHHUS 1 3aBEPIIEHNA OTPOMHOIO ATalla B pas-
BUTHHU METAIMYECKUX KOHCTPYKLMH XIX BeKa U 3HaMEHYIOT
HAYaJIo UCIIOIb30BaHUA IPOCTPAHCTBEHHBIX MeTaIIIMIECKIX
CeTUYaTBIX CTPYKTYP B apXUTEKTYPHOU MHIKEeHEePHUU: BUCS-
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documents at state archives in Moscow, Saint Peters-
burg and Nizhny Novgorod.

Our principal goal was to study Shukhov’s engi-
neering method, in which form derives from mathe-
matical equations aimed at solving concrete engineer-
ing problems in the field of structural design. This led
to our choice of exhibition title: by joining the notions
of “formula”, which alludes to the field of engineering,
and “architecture”, we sought to denote the innovative
nature of Shukhov’s constructions, where the optimi-
zation of structure leads to an originality of external
form, while form reveals the distribution of loads borne
by structure.

Shukhov’s design principles and construction for-
mulas may be called the principal manifesto of this
exhibition. As a result, the catalogue opens with
a series of documents in Shukhov’s own hand with
the design calculations for his famous structures that
brought international fame to the Russian engineering
school. These materials show Shukhov’s engineering
approach to his constructions: somewhat like a com-
poser who thinks in terms of notes, Shukhov used
mathematical representations to create his designs.
Curiously enough, his notebooks lack, with rare excep-
tions, the usual sketches and drawings of new archi-
tectural forms — an essential element of the working
archive of any architect. Shukhov simply used sche-
matic drawings as a graphic method for depicting his
calculations and as an auxiliary technique for deter-
mining the distribution of loads.

The study of the laws of loadbearing structures
led Shukhov to create space gridshells whose blue-
prints make up the core of the present exhibition. The
introduction of diagonally intersecting bare metal
rods and their rational application in different config-
urations, including suspended roofs and hyperboloids
of revolution, was the main innovative aspect of Shuk-
hov’s work. This is why the principal section of the ex-
hibition devoted to Shukhov’s structures begins with
two patents: a patent for “grid systems” for roofs
(1895) (cat. 9) and a patent for an “openwork tower”
(azhurnaya bashnya) (1896) (cat. 8). These documents
show the profound reinterpretation and culmination
of a long stage of development of metal structures in
the 19'" century and mark the start of the use of space
metal grid structures in construction engineering:
suspended structures with stretched members and
arched structures with compressed members.

At the turn of the century, there appeared a new
type of structure in the form of a hyperboloid —
a surface with a double negative curvature. Shukhov’s
hyperboloid towers were inscribed into the international
trend of using curved grid surfaces in construction. In
particular, the technical advantages of such surfaces
were explored by the Catalan architect Antonio Gaudi
in his “hypar” roofs. The idea of using hyperboloid shells



Un. 1. Tpy6uaTtble 6aluHU
KOHCTPYKLMN KOHTOPbI 6paTbeB
MaHHecMaHH

1892-1893

doronurorpadus Bumprensma
Kpeumepa, [Tpara

34x47]1

HeMmenkuii My3el OCTHKEHNN
€CTECTBEHHBIX HayK ¥ TeXHUKU
(Miouxen, l'epmaHus)

Fig. 1. Mannesmann Tubular Towers
1892-1893

Photolithography by Wilhelm
Kretschmer, Prague

34x471

German Museum of Masterpieces

of Science and Technology (Munich,
Germany)
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YHX C PACTAHYTHIMU 2JIEMEHTAMHU ¥ CBOLYATEIX KOHCTPYKIIVH
C BIIEMEHTAMU, PabOTAIONMY Ha CXKATHE.

Ha py6eske cToneTnii moaBnaeTcsa HoBas GpopMa KOHCTPYK-
ILIH B BUJIE TUIIEPOOIION 1A, IIPEMICTABIIAIONIETO COOOH ITIOBEPX-
HOCTb IBOSIKOM OTPHUIATENbHON KPUBU3HBL [HIIepOonIongHble
6anruy IllyxoBa SBHINCH YaCTHI0 MHPOBOTO ITPOLIECCA PA3BUTHS
KOHCTPYKLIUH B IT0/Ib3y U30THYTHIX CETUATBIX INIOCKOCTEH.
AHaJIOTUYHBIM IIyTEeM BBISABIISI TEXHUYECKUE IIPeuMYyIIe-
CTBA 9THX [TI0OBEPXHOCTEH KaTaIOHCKUH apXUTeKTOp AHTOHUO
laynu, cozmapummii ['MITAP-cBonbl. CBHIETENBCTBO 006 Hiee
MPUMEHUTH 000JI0UKY TUTIepOOIONIa B CTPOUTENBCTBE MbI
TaK)Ke HaxoouM B epMaHu: Ha MUTOrpadun «KOHCTpyKINU
ManHecmana — TpybuaTeie 6amH» (W1. 1) n306paskeHbl TPU
CMOTPOBBIe OalTHY, OIHA U3 KOTOPBIX MMeeT GpopMy TUIepbo-
noupa. [To Bcell BUIMMOCTH, JAaHHBIN IPOEKT TaK U He IOy U
CBOIO HaJIbHENINYIO pa3paboTKy, OCTABIIMCh KOHLIEMIINEN. [To-
Kas3aTh JKe JJOCTOMHCTBA STOH KOHCTPYKLIWH JIJIsI COOPY KEeHNH
6OJIBIIO BBICOTHI MM HECYLTUX 3HAYUTEIbHYIO HATPYy3KYy
ymasoch uMeHHo ITyxoBy Ha BeepoccHiicKol XymosKeCTBEHHO-
MTPOMBIIIIIEHHON BBICTaBKe 1896 roma B HuskHeM HoBropore.

Bomonanopnas 6amusa B HuskaeMm HoBropoge BBICTY-
naeT PofoOHAYaIbHUIIEH 11e7I01 Yepebl TPOCTPAHCTBEHHBIX
COOPYsKEeHUN IUMepOOoIOUIHOTO THUIIA, KOTOPBIM Ha Hallel
BBICTaBKE OTBEIIEH CIIeLINaIbHBIN pasnes. MarucTpaabHyo
JIVHUIO 3[1ECH OIIpeerIaeT 5BOIONNA TUIIepOOoIon e, HAUHAS
OT MHOTOYHCIIEHHBIX BapHalINH OFHOIOIOCTHOTO IHIIep6o-
Jova B BOJOHAIIOPHEIX OAIIHAX, Yepes AIKUTOIbCKUE MasAKU
nop, XepcoHoM (1911) k co3manmio [11abonoBcKoH pagrodaliHm
(1919-1922) 1 MATHUCEKLNOHHBIM OII0paM JINHUH 3IIeKTPOIIEe-
penad Hul'PRC Ha Oxke (1927-1929). MHOTOsIpyCHBIE TUIIEPOO-
JIOMAIBI CTAIU KYJIbMHHAIIMOHHBIM MOMEHTOM B pa3paboTKax
[ITyxoBa, MOTOKUBIINX HAUaJI0 HOBOMY THUILY MOHYMeHTaJIb-
HBIX COOPY’KeHUH, COeINHSIONINX B cebe caMOCTOSATEIbHYIO
XyIOKeCTBEHHYIO BEIPA3UTEIBHOCTD apXUTEKTYPHON GpOPMBI
¢ popmoil yTUINTapHOH. AHCAMOIIb 13 TECATKOB YePTEKEH,
OEeMOHCTPUPYIOMNX OeCUNCIeHHbIE BAPUAHTHI TUIIEPOOIOH-
Ia, WITIOCTPUPYIOT 3aKOHOMEPHOCTD MEXKIY KOTUIECTBOM
1 HAKJIOHOM HaITPaBIAIOIINX, KOTOPBIE COCTABIAIOT CETIATYIO
MOBEPXHOCTH GOPMBI, U «eINHCTBEHHOCTBIO» KPACOTHI KAXK-
IIOU OT[IENIbHO B3ATOHN asKypHO! OaIlHUL.

Ha py6esxe XIX-XX BekoB B obnactu $popmMoobpa3oBa-
HUS COXPaHsIACh SBHAA [OJIAPU3aLIUA MO3ULINI Ha cdepy
apXUTEKTYPHI C €e OCHOBHBIMM TBOPYECKUMU TeUeHUAMU
1 UH)XXEeHePHYIo cpefy, I'fie, COOCTBEHHO, U BeNNCh ITIaBHBIE
SKCIIEPUMEHTHI C HOBBIMU KOHCTPYKTUBHBIMU CTPYKTypa-
MU. B 5TOM cMbICile KOPPEKTHEe paccMaTpPUBATh OTEIBHO
SCTETUKY CAMHMX MeTAJUINIEeCKUX KOHCTPYKIIMH, 00ramaro-
MYX cOOCTBEHHON BHYTPEHHEN KPaCOTON U IIEIIOCTHOCTHIO.
[TopnmHHaA 3HAYNMOCTD HHKEHEPHBIX pa3paboTok Illyxosa,
a TaKyKe MX POJIb B UCTOPUIECKOM IIPOIIECCE CTPOUTETHHOTO
HCKYCCTBa CBA3AHBI HE ¢ GOPMOTBOPUECTBOM U IIPOEKTHU-
POBaHNEM IIPOCTPAHCTBA (B YEM COCTOUT IJIaBHAS 3a/ada
APXUTEKTOPA), & C NOUCKOM ONMUMAALHOCMU POPMbL pA3Pa-
6ambleaemoli KOHCMPYKUUL.

BocnpusTue IlyxoBa Kak YACTOI0 KOHCTPYKTOPA B CBOIO
odepellb OTKPBIBAET MHOXKECTBO BO3MOJKHOCTEH TTOKa3aTh
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in construction also arose in Germany. The lithograph
“Mannesmann’s Structures: Tubular Towers” (Fig. 1)
shows three lookout towers, one of which takes the
form of a hyperboloid. This design was apparently
never implemented, remaining at the concept stage.
It was Shukhov who first demonstrated the advantages
of using this form for building high structures and
structures bearing considerable loads at the 1896 All-
Russia Industrial and Art Exhibition in Nizhny Novgorod.

The water tower presented in Nizhny Novgorod
initiated a whole series of space structures based
on hyperboloids of revolution, which make up a sepa-
rate section of the exhibition. The guiding line of this
section is the evolution of the hyperboloid, from nu-
merous variations on single-sheet hyperboloids in
water towers to the Adzhigol lighthouses near Kher-
son (1911), the Shabolovka Radio Tower (1919-22) and
the five-section pylons of the NiGRES power line
on the river Oka (1927-29). Multilevel hyperboloids
represent the culmination of Shukhov’s designs, gen-
erating a new type of monumental structure that
combines the self-sufficient aesthetic expressive-
ness of architectural form with utilitarian function.
The dozens of blueprints with countless variations
on hyperboloid structures illustrate the relationship
between the number and angle of rectilinear mem-
bers making up the grid surface of the form and the
“unique” beauty of each individual tower.

At the turn of the 20™ century, there still existed
a clear distinction between architectural forms that
followed various artistic trends and engineering forms,
where experiments with new building structures were
primarily conducted. For this reason, it would be ap-
propriate to consider the aesthetics of metal struc-
tures separately, as they have an inner unity and
beauty of their own. The true significance of Shukhov’s
engineering designs and their role in the history of ar-
chitecture lie not in his creation of new forms and
spaces (which is principally the task of the architect)
but in his search for the optimal form of structures.

The approach to Shukhov as a pure construction
engineer makes it possible to study him not only from
the standpoint of his engineering achievements but
also in a broader artistic context, where unexpected
parallels emerge. For example, the Schusev Museum
of Architecture has a design by Alexander Rodchenko
entitled Composition N2 7 (1918, Fig. 2). This work stems
from a period of Rodchenko’s work when he engaged
in painterly experiments connected with the theory of
“linism” “Finally, the profound significance of the line...
as an element of the basic structure of every living
organism in general — i.e,, as a skeleton, foundation
or framework of sorts. As a system. <..> By giving
primary importance to the line as an essential ele-
ment of building and creating, we reject all aesthetics
of colour, texture and style, where style is anything

€T0 He TOJIbKO Yepes3 IIPU3MY CyTy6o NHIKEHEPHBIX JOCTHKE-
HUMH, HO U B O0Jlee MUPOKOM XyAOKeCTBEHHOM KOHTEKCTE,
I7le Mbl HAXOOUM HeOoKUIaHHbIe Napasuieny. Tak, Mysell ap-
XUTEKTypbl UMeHH A. B. [llyceBa XpaHUT OOUH U3 IIPOEKTOB
Anekcannpa Poguenko — «Kommoszuiimio N2 7» (1918, ui. 2). Ota
paboTa OTchITaeT K Ieprofy TBOpUuecTBa PogueHKO, KOTIa TOT
3aHUMAJICS CepHel :KUBOIMCHBIX SKCIIEPUMEHTOB, CBSI3aHHBIX
C Teoprel «IMHU3Ma»: «HaKoHell, BBIACHUIOCh COBEPIIEHHOE
3HaueHUe JIMHUM... Kak paKTopa ITIaBHOTO TOCTPOEHHUs BCA-
KOT'0 OpraHu3Ma BoOoOIIE B KM3HH, TaK CKa3aTh, CKeIeT UK
OCHOBa, kapkac. Cucrema. <...> [JocTaBUB JIMHUIO BO ITIaBy Kak
SJIEMEHT, C IIOMOIILIO KOTOPOT'O TOIBKO 1 MOXKHO KOHCTPYUPO-
BAaTb M CO3UMIATE, TEM CAMBIM OTOPACEIBAEM BCAKYIO SCTETHUKY
1BeTa, paKTypHOCTDb U CTUJIb, IOTOMY UTO BCE 3arOPasKHBAI0-
IIee KOHCTPYKIMIO €CTh CTU/Ib. B IMHUYN BBIABUIOCH HOBOE
MUPOBO33pPEHUE — CTPOUTD 110 CYIIECTBY, @ HE N300parKaTh...
CTPOUTH HOBBIE liefleco0bpa3Hble KOHCTPYKTUBHBIE COOPY-
SKeHUs B KU3HU, a He OT sKM3HU U BHe JKU3HI»'. O60CHOBaHME
Pormuenko MMHUM Kak GopManbHO-TIIaCTUYECKON XapaKTe-
PUCTHKHU, OTpaskalolleil [MHAMUKY COBPEMEHHOT0 MOAXO0Ia
K «KOHCTPYMPOBaHMIO» PEaJIbHOCTH, BPAL, JIU MOYKHO HA3BATh
CIIy9alHBIM TOMY IapaJIeIbHOMY IIPOLIECCy 0 BHEIPEHUIO
B CTPOUTEIIBHYIO IIPAKTUKY OJHOTHUIIHBIX 3JIEMEHTOB 13 Me-
TQUTMYECKUX CTEPXKHEH, KOTOPEIM 3aHNMasIcA IIIyXoB.

B 5TOM CMBICIE MOYKHO I10 OPYrOMY B3ITISAHYTb Ha IIPO-
exT namarHuka III Mutepraunonaty B. E. TaTnnHa, KOTOPHIN
TPaAULIMOHHO paccMaTpuBaeTcA B onnosnuiinu [1labomoBckoi
paguobaliHe Kak YlCTO UHIKEHEPHOMY COOpYyrKeHUI0. Boc-
npuATHe 6aurHu TaTaruHaA Kak XyLoXKeCTBEHHOIO KOHIIENTa
«Ha OCHOBE OpraHN4YeCKOI'0 CUHTEe3a IIPUHLUIIOB apXUTEK-
TYPHBIX, CKYJIBIITYPHBIX U KUBONUCHBIX»* MOYKHO OTHECTHU
1 K TBopeHuIo lllyxoBa. Pa3Hulla TOIBKO B TOM, YTO UHTYU-
TUBHBIE ¥ 00pa3Hble COCTABIAIOMINE B IIpOM3BefeHnN TaT-
JIMHA [TPeBATTMPYIOT Hall GyHKIIMOHAIBHOCTBIO X KOHCTPYK-
THBHBIX pellleHHuH, B TO BpeMs Kak y lllyxoBa upMeHHBIE
QYKYPHOCTD U JIETKOCTb METATNIECKUX KOHCTPYKLMH JOCTH-
rajach IIyTeM UX OIITUMU3ALIMY U IIParMaTuYHOro pacdyera
MIPOYHOCTH IIPH YCIIOBUH X HAMMEHBIIEr0 Beca.

[NonuMaHuUe, IoYEeMy e IIYXOBCKUE KOHCTPYKIIUU TaK
MopaskaloT CETOHS CBOEH akTyaJlbHOCTbI0 06pa3Horo pe-
IIeHNs, HEBO3MOXKHO 6e3 HCCllefoBaHNs KOHTEKCTa CTPOU-
TeNIbHOT'0 UCKYCCTBa BTOPO nonoBUHEI XX Beka. [loaToMy
MBI ITpefijlaraeM Ha BBICTaBKe PacCMOTPEThb aHATUTUYECKUH

Un. 2

A. M. PogueHko
KomMmnosuuua N2 7

1918

Bymara, kapanpar. 35,5%22,3
THUMA. Pla 10740/2

Fig. 2

Alexander M. Rodchenko
Composition N2 7

1918

Pencil on paper. 35.5%22.3

Schusev State Museum of Architecture,
PIa 10740/2
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that masks structure. The new worldview uncovered
in the line has to do with building instead of depicting...
building new apt constructivist structures in life rath-
er than from life or outside of life”* Rodchenko’s ap-
proach to the line as a formal plastic trait that reflects
the dynamism of the contemporary striving to “struc-
ture” reality bears a relation, no doubt, to the paral-
lel use of homogeneous metal rods by Shukhov in his
constructions.

In this regard, we can take a fresh look at Vladimir
Tatlin’s design for the Monument to the Third In-
ternational that has traditionally been opposed
to the Shabolovka Radio Tower, which was considered
to be a mere engineering structure. The interpreta-
tion of Tatlin’s tower as an artistic concept “based
on the organic synthesis of architectural, sculptural
and painterly principles” can be also applied to Shuk-
hov’s structure. The only difference is that intuition
and external appearance predominate over structur-
al design in Tatlin’s work, while Shukhov’s trademark
light, open metal structures stem from constructional



mpuHLun [lyxoBa B pakypce COBPEeMEHHOI'O €BPOIIEHCKOTO
HMH)XEHEePHOro IpoeKTHpoBaHus. [logodHas MeTogoIorude-
CKas MO3ULIUA IIPeCTaBIaeTCs IPOLyKTUBHOMN C TOUKU 3pe-
HU OTIpefesIeHNs MecTa IIyXOBCKOI'0 METOIA B PALY LPYTHX
3HaKOBBIX KOHIIENIINN BTOPOU IIOMOBHUHEI XX BeKa: JIerkKue
KOHCTPYKIIUH, IPOCTPAHCTBEHHbBIE KOHCTPYKLINU U3 INHEN-
HBIX THUITOBBIX 3JIEMEHTOB, BAHTOBBIE TOKPBITUA U JIP.

[TpucTymnas K paboTe HaJ| TPOEKTOM, MBI IOHUMAJIH, ITO
KOJIYECTBO HAIIMCAHHBIX TPYIOB IIPO TBOpUYeCcKUH Iy Th Illy-
XOBa BECbMa BENINKO 1 NCTOPUS €T0 XKU3HU B TUTEPAType
OCBelleHa HcuepIbIBatole. [103ToMy B 3a/1a1y BEICTABOTHOTO
IIPOEKTA He BXOMVJIO BKITIOYATH B €T'0 CTPYKTYPY KaKue-TTH60
apXUBHBIE TOKYMEHTHI O10rpadUIecKoro xapakTepa UiIn
TEKCTBI, MOAPOOHO OIMChIBaloIIMe cTaHoBIeHMe [IlyxoBa Kak
umxeHepa. Tam, rae 6e3 9Toro 060U TUCH OBITI0 HEBO3ZMOIKHO,
TEeKCTOBbIE MaTepHaslbl TPeICTaBIeHbI IT0 BO3SMOKHOCTH JIa~
KOHUYHO. [TogoOHble eiicTBUA C Halllell CTOPOHBI CBA3AHEI
C JKeJlaHUEM CMECTUTD aKIEHTHI C TPAIUIIMOHHON IeMOH-
cTpanuu muaHocTH IllyXoBa Kak YHUBEPCAIbHOTO YeTOBEKA
(BenmuKOTO NHXKEHepa, ApXUTEKTOPa, yIeHOTro, n3obpeTare-
151, dororpada) U CKOHLEHTPUPOBATHCS Ha aHAIN3E CAMO-
r'0 TBOPYECKOTO MeTofIa. I10 3TOM sKe TTPUUUHE MBI MOTIITH
Ha OITPaBIaHHBIYN C HAIIeX TOUYKW 3PEHUS PUCK, YTOOBI OTKA-
3aThCSA OT UCTOPHUYECKOTO OMMCAHUS CO3AHN €r0o TOCTPOEK.

3HaUNTeIbHAA 9acTb JOKYMEHTOB IIIyXOBCKOT'O Hacje-
IV HaXOOUTCSA B BEOMCTBEHHOM apXUBe OpraHU3aliuu —
ucrouyHuke KoMiutekTosanusa PTAHT]I LIHWU «IIpoeKkTcTanb-
KOHCTpyKIMs» uMeHU H. [1. MenbHUKOBa, KOTOPBIN ABIAET-
¢S IpaBoIpeeMHUKOM CTPOUTENbHON KOHTOPBI HH)KEeHepa
A. B. bapy, roe Illyxos 3aHMMaII JOJIXKHOCTD ITIABHOI'O UHKE-
Hepa. [JoOKyMeHTHI 9ToTo GpOHIA IPEACTABIAIOT KAK JOPEBO-
molnoHHbIH (1891-1917), Tak 1 coBeTckUi (1918-1937) nepuo-
Ibl gearenbHocTH [llyxoBa. B HalleM M3gaHUM MBI BIIEPBbIE
3a JIOJNITO€e BpeMsI BO3BpAIllaeM B HAyYHBIH 000POT 3HATUTENb-
HyI0 9aCTb MaTepHUasioB U3 3TOTro GOHTIA.

[pyruM LOKyMeHTOM, KOTOPBIH PeKo OKA3bIBAETCS
B poKyce UCCenoBaTEIbCKOI0 BHUMAaHUA, ABIAeTcsS «CIIu-
COK JKeJIe3HBIX CTPOIIWI U 3JaHUN, IOCTPOEHHBIX KOHTOPOH
nHxkeHepa A. B. Bapu c 1885 o 1920 ron» (cm. c. 409-414).
CIMCOK UMeeT [JIs HallleTo BBICTaBOYHOTO IIPOEKTA CTpaTe-
rU4ecKoe 3HaYeHNe, BBULY YET0 OH BIIEPBbIE B BKCIO3ULIMHN
MOKA3BIBAETCA IOTHOCTHIO U 3aHUMAaeT OTHAEIbHOE MECTO
B IIPWIOKEHUH K U3HAHUIO.

DTOT LOKYMEHT BKYIIe CO CIIMCKOM BOJOHAIIOPHBIX 6a-
meH chOPMUPOBAIH CBOETO POJia PEECTP, I/ie aKKyMYyINpPO-
BaHa O0JIbIIIAs JacTh ONbITA MHIKEHEPHBIX paspaboTok Illyxo-
Ba. CBOEBPEMEHHOCTD M HEOOXOTMMOCTH TIOOOHOTO peecTpa
CBsI3aHa, B YaCTHOCTH, C MPO6IeMOU KOHBEHIIMOHAIBHOCTH
3HaHuA 06 aBTOopcTBe lllyxoBa. Be3ycnoBHO, Oymyyy ITIaBHBIM
HH)XEeHEPOM U KOHCTPYKTOPOM B KOHTOpe Bapy, IllyxoB kak
MUHUMYM OBLI OTBETCTBEHHBIM 32 BCE ITOCTPONKU, KOTOPBIE
Bena pupMa. TeM He MeHee MBI He CIUTAeM KOPPEKTHBIM
YTBEPIKIATH, YTO BCE KOHCTPYKLINH, 0003HAYEHHBIE B IIEpey-
He U II0Ka3aHHble Ha BBICTABKE, ABMISAIOTCA €IUHONINYHBIMU
paspaboTtkamu lllyxoBa, 0COOEHHO KOTTa pedb UMET, HAIPU-
Mep, O TUTIOBBIX TPEXIAPHUPHBIX TIEPEKPBITUIX IS 3HaHUM.
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optimization and the pragmatic calculation of the best
strength to weight ratio.

Understanding why Shukhov’s structures still
astound us today with the modernity of their appear-
ance requires a knowledge of the architectural con-
text of the second half of the 20® century. To this end,
the exhibition explores Shukhov’s analytical principles
from the standpoint of contemporary European engi-
neering design. Such an approach is useful for iden-
tifying the impact of Shukhov’s method on the iconic
conceptions of the second half of the 20 century:
light structures, space structures with linear generic
elements, cable-suspended roofs, etc.

As we embarked upon this project, we understood
that many scholarly works had already been published
about Shukhov’s professional career and that his bi-
ography had been exhaustively studied, too. As a re-
sult, no archival documents of a personal nature or
texts describing Shukhov’s career as an engineer are
included in the exhibition. When they are indispen-
sable, textual materials are cited laconically. In our
approach, we shift the focus from the traditional por-
trayal of Shukhov as a Renaissance man (great engi-
neer, architect, scientist, inventor and photographer)
to the analysis of his working method as such. For
this reason, we took the risk — entirely justified in our
opinion — of excluding historical surveys of the crea-
tion of Shukhov’s structures from the exhibition.

Many of the documents relating to Shukhov’s
legacy are in the archive of the Melnikov Central
Research and Design Institute of Steel Structures,
housed at the Russian State Archive for Scientific and
Technical Documentation (RSASTD). The Melnikov
Institute is the legal successor to the Construction
Bureau of Alexander Bary, where Shukhov worked as
chief engineer. The documents in this collection cov-
er both the pre-Revolutionary (1891-1917) and Soviet
(1918-37) periods of Shukhov’s work. In this catalogue,
we publish for the first time a substantial number
of materials from this collection.

Another document that has been rarely studied
by scholars is the “List of Iron Trusses and Buildings
Constructed by the Bureau of Engineer A.V. Bary
between 1885 and 1920” (see pp. 415-419). This list
has fundamental importance for the present pro-
ject, which explains why it is shown in its entirety at
the exhibition for the first time ever and also included
in a separate appendix to the catalogue.

This list and the list of water towers comprise
the greater part of Shukhov’s engineering designs.
Such an inventory is timely and necessary given
the current problem of attributing Shukhov’s work.
As the chief engineer and designer of Bary’s bureau,
Shukhov was responsible for all the company’s build-
ing projects. Nevertheless, it would clearly be inap-
propriate to consider all the constructions listed in

B psme npoeKTHON JOKYMEHTAIINH YCTAHOBUTD TOUHOE aB-
TOPCTBO TOU WJIN MHOH KOHCTPYKLUU He TIPECTaBISIETCS
BO3MOJKHBIM, BCJIEJICTBUE YE€TO MBI BBIHY)KIEHHO HU30beraau
B MOJIMUCAX K MMPOEKTAM HEIPABOMEPHOTO aBTOMAaTU3Ma
B ykasaHuu lllyxoBa B KauecTBe aBTopa. 13 3Toro, oHaKo,
He CIIe[IyeT, UYTO 9TU KOHCTPYKIUU U COOPYIKEHUSI UMEIOT
Kk IllyxoBy omocpemoBaHHOe oTHoIeHue. Hao60poT, Heobxo-
IIMMa JeMOHCTPAIINSA KaK MOYKHO OOIBIIETO YKCIa MOTOOHBIX
MaTepHUasIOB, TAK KAK OHU HAITISIHO WITIOCTPUPYIOT [TIaBHOE
noctuskenue lllyxoBa B IepBYIO ouepelb KaK IMPaKTUKA —
yCIIenTHas peanusalys KOHCTPYKTUBHBIX GOpPM cucmembl
uHoceHepa IlIyxosa ¢ pa3pabOTKON OCHOB MX IOCIELYOIeH
TUNU3ALUYI B MACCOBOM CTPOUTENBCTBE.

Bo-BTOpPBIX, «CIIICOK JKENe3HBIX CTPOIUI...» CMOXKET
CTaThb OCHOBOH IJIS MTOCIEAYIOIINX HATYPHBIX U3BICKAHUN
[0 CTpaHe C 1eNIbI0 YTOUHEHUs CIHUCKA COXPAHUBIINXCS
Ha CerOfHSNIHUH IeHb KOHCTPYKUUH. AKTYyalbHOCTD 5TOHN
3a/1auy HAMPAMYIO CB3aHA C OCTPOU HEOOXOOUMOCTBIO
B IIPUBIIEUEHUU IITUPOKOTO0 BHUMAHUSA K YIIeNEeBIIUM IITy-
XOBCKUM COOPY3KEHUSM, Ubs Cy[b0a [I0 CHX [T0p BbI3BIBAET
OITaCeHUdA. BbICTaBO‘{HbIIL/'I TIPOEKT B HallleM IIpenCcTaBIEHUN
SIBJISIETCS BAYKHEUIITNM IaroM Ha Iy TH K paspaboTKe CHUCTe-
MBI CTpaTerun4eCKmux pemeHHﬁ, HallpaBJIeHHbIX Ha BbIABIIE-
HIIe, KOMIUIEKCHYIO OIIeHKY KY/IbTyPHOH LIEHHOCTH, & TaKKe
BO3MOYKHOCTH ITPUHATUS Mep IO COXPAHEHNIO KOHCTPYKIIUI,
MIOCTPOEHHBIX TI0 CHCTeMe HHKeHepa [1IyxoBa.

HacTosee nsgaHue sBISETCS Pe3yIbTaTOM COBMECT-
HOU paboTEl POCCUNCKUX U 3apyOEKHBIX CIEeIUaINCTOB.
B KaTaJIoT BOIIIHN KaK pe3yIbTaThl UCCIIENOBAHNUN U3BECTHBIX
9KCIIEPTOB, MHOTO JIET 3aHUMAIOIIUXCS TBOPYECKUM HacIe-
muewM [IyxoBa, Tak ¥ HAyIHBIE PAOOTHI MOJIOMIBIX CIIEIINAITH-
CTOB. B 3TOM KHUTE MBI IIPECIIeIOBAIN ABE 11e7THh: 0000IMUTh
CyIIeCTBYIOIIME 3HaHUs 0 TBopyecTBe [IlyXoBa 1 MPONOKUTh
My TH /15 JATbHENIINX NCCTIeJOBAHNI: MICTOUHNKOBEIYECKHX,
VHXXEHEPHBIX, NCKYCCTBOBEIUYECKUX.

1 pogueHko A.M. MnHus. Pykonuce. 1921 [DNeKTPOHHbIN
pecypc] // My Site v 1.3. Pexxum goctyna: http://desigor.narod.ru/
articles/line.htm.

2 MyHuH H. MamMaTHUK Il MHTepHaunoHana. MNetepbypr:
nsnaHue otoena nsobpasmTenbHbiX MckyccTB H. K. M,,1920. C. 1.
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the inventory and shown at the exhibition to be Shuk-
hov’s single-handed designs — in particular, when it
comes to such generic items as three-hinged truss
roofs for buildings. In some documents, it is impossi-
ble to establish the precise authorship of a design. As
a result, we intentionally avoided attributing designs
to Shukhov automatically in our descriptions. This
does not mean, however, that these designs bear no
direct relation to Shukhov. On the contrary, one should
exhibit as many such items as possible, as they are
wonderful illustrations of Shukhov’s main achieve-
ment as a practicing engineer: developing a successful
system of structural forms and laying the foundations
for its broad use in mass construction.

Secondly, the “List of Iron Trusses” can serve as
a basis for future on-site studies across the country
in order to see which of Shukhov’s structures are still
standing. The urgency of this task is directly linked
to the acute need to draw public attention to Shuk-
hov’s surviving structures whose future is in danger.
We hope that this exhibition shall make a key contri-
bution to developing a system of strategic solutions
aimed at identifying structures built according to the
“system of engineer Shukhov”, conducting an all-
around assessment of their cultural value, and taking
steps to assure their preservation.

The present catalogue was made possible
by the joint work of Russian and foreign specialists.
It includes contributions both by established experts
that have studied Shukhov’s legacy for years and
by young specialists. This publication has two general
goals: consolidating existing knowledge about Shuk-
hov’s work and laying the groundwork for future re-
search by archival specialists, engineers and art his-
torians.

T Rodchenko, A. “Liniya” [The Line]. Manuscript. 1921
[Electronic resource]. Accessible at: http://desigor.
narod.ru/articles/line.htm.

2 punin, N. Pamyatnik Il Internatsionala [Monument
to the Third International]. Saint Petersburg:
Publication of the Department of Fine Arts of the
People’'s Commissariat for Education, 1920, p. 1.
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Iron Mill

1989

Executed by the modeling Workshop
of “Promstal’konstruktsiya” Research
Institute

54. Rolling Shop with Diagrid
Roof Designed by Engineer
Vladimir Shukhov under
Construction

1897

IlepexpbiTus / Overlaps
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BaxMeTbeBCKUM
aBTO6YyCHbIN NapK
MocKoBCKOro
KOMMYHAaJIbHOro
XO361MCTBa, 1926-1927

Apxutektop K.C. Me/IbHUKOB,
uH>xeHep B.T. LllyxoB

Bakhmetevsky

Bus Park of the
Moscow Communal
Management, 1926-27

Architect Konstantin Melnikov,
Engineer Vladimir Shukhov

hF10

97. dacap co CTOpPOHbI Bbe3A0B
1926

98. BokoBom ¢acang
1926

99. [lMonepe4Hbin paspes
1927

97. Fagade from the Entrance
Side
1926

98. Side Facade
1926

99. Cross-Section
1927

IlepexpoiTus / Overlaps
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BaxMeTbeBCKUM
aBTO6YyCHbIN NapK
MocKoBCKOro
KOMMYHAaJIbHOro
XO361MCTBa, 1926-1927

Apxutektop K.C. Me/IbHUKOB,
uH>xeHep B.T. LllyxoB

Bakhmetevsky

Bus Park of the
Moscow Communal
Management, 1926-27

Architect Konstantin Melnikov,
Engineer Vladimir Shukhov

103. lpouecc cTpouTenbCcTBa
1927

103. Construction
1927

IlepexpoiTus / Overlaps
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BoaoHanopHbie 6aluHuU
CUCTEMbl MHXXEeHepa
B.I. LLlyxoBa

M3 «Anbboma gpoTorpagumi
BOAOHAMOPHbIX 6ALLEH CUCTEMbI
nH>xeHepa B.T. LLyxoBa. 1896-1914»

Water Towers Designed
by Engineer
Vladimir Shukhov

From the “Album of Photographs
of the Water Towers Designed

by Engineer VIadimir Shukhov.
1896-14"

128. Onga 3aBoAa YpanbCKo-
Bo/mKcKoro MeTannyprmyeckoro
o6uecTBa B LlapuubiHe
(Bonrorpage)

BricoTa 15,2 M
EMxocTb pesepByapa 36 m?
1899

129. Ona BcepoccumckKom
NPOMbILLJIEHHOM

U Xy[0XXeCTBEHHOU BbICTaBKU
B HmxHeM HoBropope

BricoTa 25,6 M
EMKocTb pesepByapa 114 m?
1896

130. Ona BcepoccumckKom
NPOMbILLIIEHHOM

N Xy[0)XXeCTBEHHOM BbICTaBKU
B HmxHeM HoBropopne

BricoTa 25,6 M
EMKoCTb pesepByapa 114 m?
1896

131. Mo 3aka3y KonomeHckom
ropoAcKoMn ynpasbl
BricoTa 36,6 M

EMKocTb pesepByapa 123 m?
1902

132. Mo 3akasy HukonaeBcKom
ropoACKoM ynpasbl
BricoTa 25,6 M

EMxocTb pesepByapa 600 M3
1906

128. For the Plant of the Ural
and Volga Metallurgical Society
in Tsaritsyn (Volgograd)

Height — 15,2 m

Reservoir capacity — 36 m?

1899

129. For the All-Russia Industrial
and Art Exhibition, Nizhny
Novgorod

Height — 25.6 m
Reservoir capacity — 114 m?
1896

T'unep6oaoun / Hyperboloid

232
~
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130. For the All-Russia Industrial
and Art Exhibition, Nizhny
Novgorod

Height — 25.6 m

Reservoir capacity — 114 m?

1896

131. By the Request
of the Kolomna Town Council
Height — 36.6 m

Reservoir capacity — 123 m?
1902

132. By the Request of Mikolaiv
Town Council
Height — 25.6 m

Reservoir capacity — 600 m?
1906
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LLla6onoBckana
paano6aluHa cUCTeMbI
nHXxeHepa B.T. LLlyxoBa
B MockBe, 1919-1922

Shabolovka Radio Tower
Designed by Engineer
Vladimir Shukhoy,
Moscow, 1919-22

174. Bup Ha LWa6onoBcKylo
paauo6alLlHIio U XaBCKO-
LLIa60NOBCKUI YXUNOU pavioH
€O cTeH [JOHCKOro MOHacTbIps

Komnerr 1920-x

175. LWWa6onoBckKas paguo6aluHsa
cuctemMbl HXXeHepa B.T. LLlyxoBa
B MockBe

Pororpadus A. M. PogueHko, 1926

176. YacoBomn y LLlabonoBckKou
paauo6aliHu B MocKBe

dororpadus A. M. PoqueHko, 1929

174. View of the Shabolovka
Radio Tower and the Havsko-
Shabolovsky Residential Area
from the Walls of the Donskoy
Monastery

Late 1920s

175. Shabolovka Radio Tower
Designed by Engineer Vladimir
Shukhov, Moscow

Photograph by Alexander
M. Rodchenko, 1926

T'unep6oaoun / Hyperboloid

176. Sentry on the Shabolovka

Radio Tower Moscow 262
Photograph by Alexander Rodchenko, ~
1926 263
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226. CTpouTenbcTBO HepTAHOrO B !.'
pe3sepByapa CUCTEMbI UHXXEHepa R i

B.TI. LLlyxoBa
1880-1890-e

227. HedTaHble pe3epByapbl
cucteMbl UHXXeHepa B.T. LLlyxoBa

1894

228. Pe3epByap cUucteMbl
MHXXeHepa B.T. LLlyxoBa

1880-1910-e

226. Construction of the Oil Tank
Based on Engineer Vladimir
Shukhov’s Patent

1880s — 1890s

227. Oil Tanks Designed by
Engineer Vladimir Shukhov
1894

By 1910 Alexander Bary’s Office had
built 3240 metal tanks based on
Shukhov’s patent.

HedTs / Oil

Vladimir Shukhov’s Patent
1880s — 1910s 303

228. Oil-Tank Based on Engineer 302
~
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229. KecCOoHHbIA LWIMI03 MO 3aKasy
FaeBsckoro

Paszpes®l, I1aH, JeTaau KOHCTPYKIIUH
1913
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HedTs / Oil

229. Caisson Lock by Gayevsky's
Request

Sections, Plan, Structure Details
1913
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Ha maHHBIY MOMEHT OTCYyTCTBYeT eIUHBIN IIepedeHb
KOHCTPYKLUH crcTeMbl MHKeHepa [llyxoBa, COXpaHNUBIINXCSA
II0 HAaCTOSAIIETrO BpeMeHMU. B ITepByIo ouepenb 3TO OTHOCUTCA
K TeMe IIePEeKPBhITUH [J1s1 Pa3IUYHbIX IIPOMBIIIIEHHBIX COOPY-
SKEHU, 0 BHAUUTETIbHOHN YaCTU KOTOPBIX [I0 CUX IIOP HUYETO
HeusBecTHO. [IoaTOMYy 3a1a4uell ToCIeAyoIX NCCIeI0BaHNM
SBTISETCS UX IIOAPOOHAS MHBEHTAPU3AIUsA, U MBl HaJleeMCs,
YTO IyOIMKYEMBIH CIIMCOK 3aKa3YMKOB KOHTOPEL A. B. Bapu
CTaHET II0ACIIOPbEM [IJIAA aPXVBHBIX U ITOJIEBBIX U3BICKAHUI.

C o6BeKTaMU TUNepOONTUYeCcKol KOHCTPYKTUBHOM CU-
CTeMBbI, K KOTOPBIM OTHOCATCA MHOT'OYKC/IEHHbIE BapraHTbhI
barmeH, geno o6cTouT UHAYE. 3a IOCIegHNEe NeCATUIETHS
HaKOIIWJICA BHYUIUTEIbHBIHN OIBIT IPOBEIEHHBIX HATYPHBIX
HcclefOBaHUM DTUX COOPYXKEHNH Pa3INYHbIMU CIIelINaIn-
cTaMU 110 TBopuecTBy lllyxoBa. AKKyMYyIHMpPOBaB 3TH JaHHbBIE
BKYIIE C apXUBHBIMU U OHOIHorpaduiecKMy MaTepruaniaMy,
MBI COCTAaBWIN KPATKUN PEECTpP OOLIETO KOIUYIECTBA IIyXOB-
ckux OareH. Ha cerogHAMHUN feHb JOKYMEHTAIBHO ITOITBEP-
skaeHbl 104 TurepOonounHble CTPYKTYPhI, pealn30BaHHbIe
00 1940-x romoB. Ha MOMEHT M3gaH1s 9TOr0 KaTajaora HaM 13-
BECTHO 0 34 COXPAHUBIINXCS OATTHSIX, PACTIONIOKEHHBIX Ha Tep-
puropusax Poccun, YkpauHel, Benopyceny, Y3bexkncrana, Ap-
MeHUM U TypKMeHrCcTaHa. DTOT CIIMCOK MbI IIPUBOAUM Hajiee:

Poccus:

— IlTabonosckas panuobartsa (Mocksa);

— IATHUCEKLNOHHAA OII0pa JIMHUN 3JIeKTPoIepenadn
Hul'P3C Ha peke Oxe ([I3epixrHCK, Huskeroponckas o61acTh);

— IBeHa[laTh BOJOHAIOPHBIX OateH: B [Tonubuno (JIu-
nerikas obnacts), Beikce (Hukeroponckas 006IacTh), TOCETKe
Huxkonuna T'opa (MockoBckas 06macTb), JJooHe (MockoBcKas
obmnacTs), Bonorne, KpacHomape, Tpu 6aimrHu B Kazanu, Kyk-
Mope (Tarapcran), cene Cosxos Ilobena (Kamyskckast 06-
nacTh), [lerymkax (Bragumupckast 061acTh);

— [Be Io)KapHble KajlaH4u B rtocenkax Komocoso u JIa-
xoBo (Hmxeropopckas 06macTs);

— oIHa HepeBAHHaA rpagupHA B CeBepoypasibCKe
(CBeproBckas 00acTh).

YKpauHa:

— n[Ba AMPKUTOIBCKUX MasKa (3aSHUH U IepefHU)
B XepcoHcKoH obnacTu (cena Pribarikoe v BunorpagHoe);

— BOCeMb BopoHamnopHsIx 6ameH (Hukonaes, Benad
LlepkoBb, KoHoTort, Yepkaccsl, [TomoiHad, IllocTka, [leckoB-
ka, Yacos dp).

Benopyccusa:
— [IBe BOIOHAIIOPHBIE GantHu B BOpUCoBe U Ha JKeIe3HO-
IoposkHOU cTaHIy KoxaHoBo (Burebckas 0671acTs).

Y36eKuctaH:
— [IBe BofoHaIopHble bamHy B Byxape 1 onHa B Camap-
KaHe.

ApMeHusa:
— BoAOHaIopHas 6amHs B [ToMpuL.

TYPKMEHUCTaH:
— BopoHanopHad bamHa B [[yxkebere.

No general inventory of surviving structures
built according to the “System of Engineer Shukhov”
has been compiled so far. This particularly applies
to Shukhov’s roofs for different industrial buildings,
about which very little information is available today.
A key goal of future research is to compile a detailed
catalogue of surviving structures. The list of clients
of Alexander Bary’s construction bureau published
here shall hopefully provide a basis for archival and
on-site studies.

The situation is different for hyperboloid struc-
tures that were used in various types of towers. Over
the past decades, numerous on-site studies of such
structures have been made by Shukhov special-
ists. On the basis of their results as well as archival
and bibliographic materials, we have compiled a list
of towers constructed according to Shukhov’s system.
As far as we know today, 104 hyperboloid structures
were built up until the 1940s.

We are aware of 34 surviving towers situated in
Russia, the Ukraine, Belarus, Uzbekistan, Armenia and
Turkmenistan. We list them below by location:

Russia

— Shabolovka Radio Tower (Moscow)

— Five-section pylon of the NiGRES Power Line
on the river Oka (Dzerzhinsk, Nizhny Novgorod Oblast)

— Twelve water towers in Polibino (Lipetsk
Oblast), Vyksa (Nizhny Novgorod Oblast), Nikoli-
na Gora (Moscow Oblast), Lobnya (Moscow Oblast),
Vologda, Krasnodar, Kazan (3 towers), Kukmor (Tatar-
stan), Sovkhoz Pobeda (Kaluga Oblast), and Petushki
(Vladimir Oblast)

— Two fire lookout towers in Koposovo and Lyak-
hovo (Nizhny Novgorod Oblast)

— One wooden cooling tower in Severouralsk
(Sverdlovsk Oblast)

Ukraine

— Two Adzhigol lighthouses (front and rear)
in Kherson Oblast (Rybatskoye and Vinogradnoye)

— Eight water towers (Mykolaiv, Bila Tserkva,
Konotop, Cherkasy, Pomichna, Shostka, Peskovka and
Chasiv Yar)

Belarus
— Two water towers in Barysaw and the railway
station of Kokhanovo (Vitebsk Oblast)

Uzbekistan
— Two water towers in Bukhara and one in Sa-
markand

Armenia
— Water tower in Gyumri

Turkmenistan
— Water tower in Jebel




%%zzgc:?bcme Masikm, ."“ : ’,,\‘\ _
Adzhigols ' N ‘ | ‘ |

Lighthousg, 1908-T1 S‘ A Qﬁ -, .’ A

-A'&b’h‘fﬁé % 25 ERY

WL

g

_ p

i :
M Ilﬂﬂll@lj
LTI

{IFACAITY IR
T I TS

ADKUrosibCKUM 3agHNN MasK,
1908-1911

BricoTa 68 M

dororpadusa Aunpus Kyrroro, 2013

—

dororpadpun: Bragumupa Illyxoa,
2013

Rear Adzhigolsky Lighthouse,
1908-11

Height — 68 m

Photograph by Andrij Kutnyi, 2013

= 374
Photographs by Vladimir Shukhov, ~
2013 375



ADXUronbCKUe Masiku,
1908-1911

Adzhigolsky
Lighthouses, 1908-11

ADDKUronbCKUM nepegHUn Masik,
1908-1911

BricoTa 36 M

doTorpadpuu: cieBa BHU3Y —
Brnagnmupa Ilyxosa, 2013;
ocranbHble — AHpua KyTHoro, 2011

Front Adzhigolsky Lighthouse,
1908-11

Height — 36 m
Photographs:

lower left — by Vladimir Shukhov, 2013;

others — by Andrij Kutnyi, 2011
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LLlabonoBcKas
paano6awHsa, 1919-1921

Shabolovka Radio
Tower, 1919-21

LLlabonoBcKas paguo6aluHs,
1919-1921

dororpadus MapuHbsl ManspoBoH,
2019

—

dororpadusa Mapka AxomnsHa, 2019

Shabolovka Radio Tower,
1919-1921

Photographs by Marina Malyarova,
2019

—

Photograph by Mark Akopian, 2019
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YK 69.04:94"18/19":92911lyx0B
BBK 30y:38.112516
198

IllyxoB. PopMyiia apXUTEKTYpPhI / cocT. M. AKOIISIH,
E. BracoBa: [TeKCT nmapai. pyc., aHri.]. — M.: KyukoBo mosne
MyseoH, oz, «CGBA3b D110X», 2019. — 440 c.: ui.

ISBN 978-5-907174-12-2

B knure «lllyxoB. PopMyiia apXUTEKTYpPbI», MOCBAIIEHHOW HACTENNIO
BBIJAIONIETOCS NHYKEHEePa, YIeHOro U M306peTaTensa Bnagumupa I'puropbeBuda
IlTyxoBa, poccuiickue 1 3apybeskHbIe HCCIeNoBaTeN! aHAIU3UPYIOT HHKEHeP-
HbI MeTog, lllyxoBa 1 ero BKJIaf, B Pa3BUTHe apXUTEKTYPHOIO IPOEKTHPOBa-
HUA B EBporie.

B LileHTpe U3JaHus ABa HOBATOPCKUX N300peTeHN lllyXxoBa: CTalbHbIe
ceTyaThle ePeKPBITHS U COOPYsKeHNUs TUIepOoIoMIHOro Trlla. FizobpeTeHns
aBTOpa CyIIECTBEHHBIM 06pa30M IIOBIHAIHN Ha HOBYIO 9CTETHKY B apXUTEKType
Ha pybeoke XIX-XX BexoB. IllyxoB co3pa pelieieHT CUHTe3a apXUTEKTYPhI
1 UHXKeHEePUH, KOTa ONTUMaIbHOCTh KOHCTPYKIUM 33/1aeT OPUTMHAIBHOCTD
BHeIIHeil GopMsbL, a GpopMa fenaeT 3pUMbIM paclipefesleHre BOCIIPHHIMAEMBIX
KOHCTPYKI[Hell Harpy3ok. YuTaTeIb CMOXKET IIPOCTIENUTh 9BOJIOLHUIO TUIIep-
601101/l OT MHOTOYHCIEHHBIX BAPUAIMIT QXKYPHBIX BOJOHAIOPHBIX GalleH
1o lllabonosckoit paguobarray (1919-1922) 1 oIIop TUHUY BIEKTPONIEPesa
Hul'PAC Ha Oke (1927-1929). B n3naHue TakKe BOILUIN YePTEKH, MaKeThI,
doTorpaduu, MocBAIEHHBIE CTPOUTENBCTBY TABUIBOHOB Becepoccuiickoit
XyH0YKeCTBEHHO-ITPOMBIIIIEHHOH BBICTaBKH 1896 roma B HinxHeM HoBropoze,
a TaKsKe yHUKaJIbHbIe pyKomnucu camoro lllyxosa ¢ pacyeTaMy U IIOMCKaMU
3HAMEHUTBIX KOHCTPYKLIUH.

OTxenbHBIN pases NoCBAIleH HePTAHBIM Pas3paboTKaM HHKeHepa,
CTaBIIEr0O POLOHAYATIBHUKOM HeTAHON HHAYCTPUH B Poccun: HedpTempoBo-
TlaM, rasrojbaepaM, pesepByapaM [ijld XpaHeHUd HepTelpoayKTOB, IepBOMY
3aBOJLy 110 KPEKUHTY HePTU U HeTeHATHUBHBIM OapsKaM.

B 3aKTIOUNTEIBHOM pasfiesie PAacCMOTPeH TBopueckuii MeTof [llyxoBa
B KOHTEKCTE COBPEMEHHOTO eBPOIIEFCKOT0 NHKEHEPHOTO TPOEKTHPOBAHMA,
TIPUMEHSAEMOTO B apXUTEKType. [[0m06HbIH ITOAXO0M BaskeH ¢ TOUKU 3PEHU
OIpe[eIeHNs MeCTa, IIIyXOBCKOT0 MeTO/la B PAMY IByX 3HAKOBBIX HalpaByie-
HUH pa3BUTHsA KOHCTPYKTHBHBIX NHHOBAIMN B XX BeKe: TIETKUX KOHCTPYKIINI
Y TPOCTPAHCTBEHHBIX KOHCTPYKIINI 13 TMHENHBIX TUIIOBBIX 37IeMEHTOB.

Ilepesop

Lanuun [JetHuH (C pycCKOTO Ha aHITIMHACKHUE)

Macrepckas nmuTepaTypHoro nepesopa [1. CuMaHOBCKOTro
Apmemuli Anexcees, Bnaducnas Ieemspes, [Japvs IToxonkosa
(mepeBoj; Ha aHIIUNCKUM); Braducnas Jeemsapes, Examepuna Open,
Ilapwsa IToxonkosa (IIepeBOf, Ha PYCCKULL)

PenlakTop aHITIHICKOro TekcTa JaHuun JolHuH

000 «KyukoBo none MyseoH»

123376, Mockaa, yi1. KpacHas IIpechs, 1. 28, ctp. 2, 0. 307
Ten.: +7 499 253-90-01

kpolemuzeon@gmail.com

www.kpole.ru

Tlognucano B nevats 07.10.2019
dPopwmart 230 x 290 mm. [Tew. 1. 55
Tupaxx 1500 sK3.

3akas N2 JT-19-2337

© l'ocyapCTBEHHBIH HayTHO-MCCIeIOBATEIbCKUN My3€el apXUTeKTypbl UMeHH A. B. lllyceBa
(Mocksa), 2019

© ApxuB Poccuiickoit akagemun Hayk (Mocksa), 2019

© PoccuiicKi TOCyapCTBEHHBIN apXUB HayYHO-TEXHUYECKOH JoKyMeHTaIn (MockBa), 2019

© lleHTpaTbHBIN TOCYIAPCTBEHHBIN apXKB roposia MockBsl, 2019

© lleHTpasbHBIN My3eli cBa3u uMeHH A. C. [ToroBa (CankT-IleTep0Oypr), 2019

© Mysei1 ncropuu Boenno-mopckoro ¢nora Poccun (Cankr-Iletep6ypr), 2019

© HaiyoHasbHble apxusbl Tpyda (Pybe, ®panius), 2019

© Hemerxuit Mysei JIOCTHIKEHUIT €CTECTBEHHBIX HayK M TeXHUKU (Mionxes, lepmanus), 2019

© Bubnuoreka um. Onusun Peitrn (Ponm, CeBeprasa Kapomina, CIITA), 2019

© MockoBCKas apxuTeKTypHas mkona (MAPIID), 2019

© MHCTUTYT JIETKUX KOHCTPYKLHH 1 KOHLIENTyaIbHOTro IpoekTupoBaHus (ILEK)
Yuusepcureta llTyTrapra (l'epmanus), 2019

© Werner Sobek AG (IlITyrrapt, lepmanus), 2019

© Schlaich Bergermann Partner (Beprmn, l'epmanmus), 2019

© Norman Foster Foundation (Mazpup, Vicnauns), 2019

© Burkhalter Sumi Architekten (Iliopux, IlIBeituapus), 2019

© Apxus ZEISS (Mena, l'epmanust), 2019

© ®ony «Illyxopckas bamHa» (Mocksa), 2019

© doup coxpanenus poronacnenus uM. C. B. Yennokosa (Mocksa), 2019

© YacrHoe cobpanue B. P. Illyxosa, 2019

©YacTtHoe cobpanue ExaTeprtsr HoxxoBoit, 2019

© AxonsH M., Bacosa E., cocrt., 2019

© ABTODBI, TeKCTHI, 2019

© 000 «Kyukoso mone MyseoH», MakeT, usganue, 2019

OrnevaTaHo B TUNOrpadun
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