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Bupmyanvnoe 3D-modenuposanue Illabonosckou paduobauwinu, evinoiHeHnoe 6 Hh-
cmumyme ucmopuu ecmecmeosnanus u mexuuxu um. C. U. Basunosa PAH ¢ 2011-2013 ze.
[1, 2], nossonuno evisisume pso pacxosxcoeHuti mexcdy ucmopuyeckou OOKymenmayueu u
Gaxmuueckoil koncmpykyuei 6awnu. Yacmo pesyibmamos oviia onyoiukosana panee [3, 4].
B cmamve npedcmasienst Hogble pe3yibmamol, KACAOWUecs GbICONbl OAUHU U CHOCOOA Kpe-
NIIeHUsL BPOMEIICYMOUHBIX KONIEY HCECMKOCMU K HEWHUM HO2AM 08YX HUINCHUX CeKYUL.

KIIFOYEBBIE CJIOBA: pagmobamms Ha [llabomoBke, mcTopuyeckas AOKYMEHTAIIHS,
(hakTHUECKUE pa3Mephl, CIIOCO0 MOHTaXa, TPEXMEPHOE MOJICITUPOBAHUE OalTHI

O eévicome dauinu

B pa6oueii terpanu B. T'. Illyxosa [5] coxpanuimch 3amucu 3a dhespaias 1919 r.
¢ pacu€Tamu OallleH Pa3IMYHON BBICOTHI, COCTOSIIUX W3 HECKOJBKUX THITIEPOOIIOUI-
HBIX CEKIUi. B 4acTHOCTH, BBITIOJTHEH pacuéT Macchl OanrHu BeICOTOM 320 M U3 eBs-
TH CEKITHH (IBe BEPXHUX CEKIMH BHICOTOM 110 20 M, M CeMb CEKITHI BhICOTOM 10 40 M)
[5, JI. 26, 26 006.]; pacuér GaIIHK1 IPOU3BOIBLHOM BBICOTHI U3 CEKIMI BBICOTOM 110 25 M
KaX7as ¢ JIMTHEHHOW 3aBUCUMOCTBIO JIMAMETPOB OIMOPHBIX KOJEI] OT BBICOTHI (pacuér
npepBaH Ha 15-i cexiun) [5, JI. 26 06. — 29 006.]; pacuér G6anau Beicotoi 150 M u3
MIECTH CEKIMA BBICOTOM 1O 25 M KaXKIas ¢ KBaAPaTUIHOW 3aBUCHUMOCTBIO THAMETPOB
OIOPHBIX KoJierl OT BICOTHI [5, JI. 30]. [locnennuii pacuér Hanbosee OIU30K K (ax-
THYECKO# KOHCTpyKIuH [3, 4]. OqHako B peaibHOCTH BepxHsis cekuust [1labomoBckoi
paarobanTH UMeeT MEHBIYIO BBICOTY, YeM OCTajJbHBIE CEKIMH, a Ha e BepxHee
KOJIBIIO YCTAHOBJICHA HAJICTPOWKA (aHTEHHAS CEKIUs). DTOT BapUaHT H300paxEH U HA
npoektHoM ueptexe 1919 r. [6]. B nueBuuke B. T'. IllyxoBa coxpaHuiach 3amich 3a
13 mas 1921 r.: «lllectas cekmus: 16 Hor, mBemiep Ne 10, Beicora 20 M, 9MCIIO KOJIEIT
5» [7]. B peanpHOCTH B mIecTOM cekunu 24 HOrM U3 yrojka 90 MM (B HIKHEH dacTH
Hor) 1 80 MM (B BepXHel yacTu HOT), U 9 IPOMEXKYTOUHBIX KOJIEL.

B obmepHo#i moxymenTtaruu 1947 1. yka3zaH ypoBeHb BEPXHETO KOJIbIA IIECTON
cekimu: 144,16 M, ypoBeHb HIKHETO OTMOPHOTO KoJiblia repBoit cexiu — 0,5 m [8].
TakuMm o0pa3zom, TONTHAs BBICOTa HECYIIEH KOHCTPYKIMH (IIECTH THIIEPOOTIOMIHBIX
ceknuit) mo gqokymeHTanuu 1947 r. — 143,66 M. Otu xe uudpsl npuBeIeHBI B 00Mep-
Hol mokymenTaruu 1971 r. [9].

B 1991 r. Obula mpowu3BecHA 3aMEHAa HMCTOPUYECKON HAIACTPOUKH (aHTECHHOU
ceknuu) OalrHy Ha HOBYIO. [Ipu 3TOM Ha mIecTol CeKIuu OBIJIO YCTAaHOBIEHO HOBOE
koJbilo Ha BbicoTe 0,3...0,36 M HIKe BepxHero kosbia [10], mocie yero Bce KOHCT-
PYKIIMH, JISKAIIUE BBIIIE HOBOTO KOJIbIlA, OBUIH CPE3aHbl M JJEMOHTUPOBAHBI. Takum
obpaszom, B 1991 1. BeICOTA IeCTO# ceknnu ymeHbmnack Ha 0,3...0,36 m.

Takum 00pazom, UCXOMAS U3 CBEIICHUI, COMEPKAIUXCS B ApXUBHON TOKyMEHTa-
MY, BBICOTA HECYIIEH KOHCTPYKIMM OalllHU K HACTOSAIIEMY BPEMEHU JOJDKHA CO-
ctaBnaTh 143,3...143,36 m.

B 2011-2013 rr. B UMET PAH Obl1 BBINOTHEH WHHIUATUBHBIA TPOEKT IO Jia-
3epHOMY CKaHMpoBaHHiO U 3D-moaenuposanuio [1labomoBekoit pagnobamnu [1, 2].
CoryacHO TaHHBIM JIa3epHOTO CKaHWpOBaHUs, BhIToNHEHHOTO B 2011 1. OO0 «Tpu-
metapm» 1o 3akasy MUET PAH, coBpemeHnHas BrICOTa HeCyIIel KOHCTPYKIIUN Oari-
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HU cocTaBisieT 144,61 M. Bece pe3ynbraThl CKaHUPOBAaHUS M MOAETUPOBAHMS, BKIIIO-
Yasi IEpBUYHBIE JaHHBIE JIA3€PHOT0 CKAHUPOBAHUSA — TPEXMEPHYIO TOUEUHYIO MOJEIb
— nepenansl B PTAHT/I v moCTymHbI I HE3aBHCHMO# mpoBepku [11].

Kpome Toro, B 2011 r. OOO IICIT «KuH» no 3aka3y ¢unmmnana ®I'YIT «PTPC»
«MOCKOBCKHI pernoHajIbHbINA HEHTP» Obljla BHIIIOJHEHA Pa3paboTKa MPOEKTa PeKOH-
CTPYKLUH OalllHY, B XO/€ KOTOPOH TaKke ObLJIO MPOBEAEHO €€ JIa3epHOE CKaHUPOBa-
uue [12]. CormacHO MPOEKTHON AOKyMeHTanuu, moarorosieHHoit OAO «ITHUU-
[Ipomznanuit» no 3akazy OOO IICII «KuH», coBpemeHHast BbIcOTa HECYIIEN KOHCT-
pykuuu 6anrau cocrasisieT 144,40 m [13, J1. 2]. BbIsICHUTE NPUYUHY PAaCXOXKICHUS C
HaIlMM{ JAaHHBIMHU HE MPECTABIAETCS BO3MOXHBIM, T.K. TPEXMEpPHAs TOUEUHAsT MO-
JieTib, 0 KOTOpOU paszpabarkiBanack qokymeHTtanus [13], HegocTymHa A1t MpOBEpKU
U CpaBHEHUS.

Takum 006pa3om, pe3yibTaThl COBPEMEHHBIX OOMEpOB OamlHA ¢ MPUMEHCHHUEM
TEXHOJIOTHH J1a3epHOT0 CKAaHWPOBAHHS MO3BOJISIIOT YTBEPKAATh, YTO BBICOTA OAlllHU B
1947 r. Gpina u3MepeHa ¢ ommnOKoil Oosee yeM B 1 METp OTHOCHUTEIBHO MCTUHHOM
BBICOTHI (B MEHBIIYI0 CTOpOHY). Ilo HammM JaHHBIM, UCTHHHAs BBICOTa HeCyIleH
KoHCTpyKiuu Oamau B 1922-1991 rr. cocraBmsma 144,91...144,97 m. Ota nudpa
ONM3Ka K «KpYyriIoMy» 3HaueHHo 145 M, 4TO ¢ TOYKH 3pEHUs aBTOpa SIBISIETCS J0-
MOJIHUTEJIBHBIM apryMeHToM B €€ monb3y. B. 1. IllyxoB HCIONB30Bal «KpYIJIbIE»
3HaueHus BbIcOThI cekuuit (20, 25, 40 M) B CBOMX MPOEKTHBIX pacyérax, U JOTUYHO
MPEIIOJIOKUTD, YTO U1l YKOPOUeHHOH BepxHe cekuun 11labonoBckoil paanoOamHu
TakXe OBIJIO HCTIONB30BAaHO «KPYTJIoe» NpoeKkTHoe 3HadeHue 20 M. DTo moATBepKaa-
ercs u 3anuchio B fHeBHUKE B.I'. IllyxoBa [7].

O KpenneHuu npomexcymouHsIx Koney K nozam 1-ii u 2-i cexyuii

Kaxxnas u3 IByX HIDKHUX CEKIUH OalrHW cOCTOMT W3 48 Hor: 24 BHYTPEHHHX
(HaKJIOHEHHBIX TI0 YACOBOM CTpEIIKe, €CIIM CMOTPETh CBEPXY) W 24 BHEUTHUX (HAKIIO-
HEHHBIX POTUB YaCOBOM CTPENIKH, €CIM CMOTPETh CBEPXY). B KakaoMm mecte mepe-
CEYCHUS BHEUTHSS ¥ BHYTPEHHSS HOTH COEIUHEHBI IPYT C IPYTOM YETHIPbMS 3aKIIET-
KaMH.

Kaxnast Hora mpenctapnsier co0oil nBa mBesuiepa Nel4, pa3BepHYTBHIX ApPYT K
JIpyTy CTEHKaMH U pa3HeceHHbIX Ha 60 MM apyr oT apyra. [IpumepHo yepes kaxasie
0,5M 3TH mBemepa COEOUHEHBI APYT C APYroM 3akiénkamu. Hoxkka Kakmon 3a-
KIEMKH MPOXOAUT BHYTPH OTpe3Ka METAJUNIMYECKOW TPyOBl, YCTAHOBIEHHOTO MEXIY
HIBEJIJIEpaMHu.

W3HYTpH K HOTaM Ka)KIOW CEKIMHM KPEIsTCsS YeThIpe MPOMEKYTOYHBIX KOIbIA
xecTkocTu. Kaxkmoe Takoe KOJBI[0 HETIOCPEACTBEHHO MPUMBIKAET K BHYTPEHHUM HO-
raM M HaXOAWTCS Ha paccTostHUU 140 MM OT BHEIIHHX HOT. TakuM 00pazoM, Kaskaoe
MPOMEKYTOYHOE KOJIBIIO JTOJKHO OBITh B 24 MecTax KaKMM-TO 00pa3oM MPHUKPETIICHO
K BHEIITHIM HOTaM.

B npoextHoit noxkymenTaruu 1919 r. mpennonaranaock KpemieHHe Koiel XKECT-
KOCTH K BHEITHMM HOTaM 4epe3 CKOOY, YCTAaHOBJIEHHYIO B OJMH U3 Y3JIOB KPEIUICHHS
HIBEJJIEPOB HOTHU APYT ¢ apyrom [6]. B peanbHOCTH, B TIEPBOil CEKIIUH HCIIONIB3YETCS
JIBa Pa3IMYHBIX CMOCO0a KpemieHHs KoJyel KECTKOCTH K BHEIIHMM HOraM: 4epe3
cko0y u yepe3 orpe3ok mBemmiepa Nel4 (kopoTsim), puc. 1. Ckoba ucmonszyercs ams
BCEX CTHIKOB TIEPBOTO MPOMEKYTOYHOTO KOJIbIA M TSl 15 CTHIKOB BTOPOTO MPOMEXKY-
TOYHOT'O KOJIbITA TIEPBOM CEKIHH, pHUC. 2. [IoUTH BO BCEX OCTAIBHBIX CTHIKAX TIEPBOH U
BTOPOH CEKLUH HCIMOJB3YIOTCS KOPOTHIIIN; 110 MEHBIIEH Mepe B JABYX MecTaxX Kper-
JIEHHE OTCYTCTBYET.

Ckoba KpenuTcss K IMPOMEKYTOYHOMY KOJBITY OJHOM 3aKIEMKOM, KOPOTHIII —
IByMs. Bo MHOTHX MecTax Ha KOJbIaX MEPBOH CEKLMH MEXIY IBYMs 3aKIETKaMU,
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KOTOPBIMU KPETUTCS KOPOTHIII, €CTh HEUCIIONIB3yeMOe OTBepCcTHE, puc. 3. B HekoTo-
PBIX MECTax HEHCITOJIb3YeMOE OTBEPCTHE €CTh M PSAAOM C 3aKJIENKOU CKOOBI, puc. 4.
Bce dotorpaduu cuenanbl aBTopom Jietom 2014 .

MOHO MPEIONI0KUTh, YTO CITOcO0 KperuieHus KoJell K HoraMm ObLT W3MEHEH
(ympori€H) HemocpeACTBEHHO B MPOIIECCE MOHTAXKa BTOPOTO TPOMEKYTOYHOTO KOJIb-
11a TIEPBOM CEKIUH, & HEUCIIONb3yeMbIe OTBEPCTHUS, COXPAHUBIIHECS HA KOJbIIAX, ObI-
JIM 3aTOTOBJICHBI TOJ1 3aKIENKH JUTS KperuieHus ckob. Kpernenne yepe3 cko0y Cioxk-
HEe B peaM3alliy: NPU 3TOM OWH U3 y3JIOB KPEIUICHUs MIBEJLIEPOB HOTH JPYT C
JPYTOM JIOJDKEH OBITH COBMEMIEH C Y3JIOM KPETUIEHUS HOTH K KOJIbITY, a 3HAYHT, TPe-
Oyercs OO MOHTHPOBATH KOJBIIO OJHOBPEMEHHO CO COOpPKOW caMWX HOT, JIHOO
TOYHO PACCUUTHIBATH BBICOTY YCTAHOBKH CKOO M COOTBETCTBYIOIIIME UM OTBEPCTHS Ha
koJbiax. Cyzsi T0 HECOBIIAJCHHUIO 3aKIIEMKA CKOOBI C 3aTOTOBJICHHBIM OTBEPCTHEM B
HEKOTOPLIX MECTax, TOYHBIN pacdyeT MECT YCTaHOBKHU CKOO M OTBETHBIX OTBepCTI/Iﬁ Ha
MPaKTUKE OKa3aJiCsl OCTATOYHO CioKeH. KperuieHrne yepe3 KOPOTHIII CYNIECTBEHHO
IpoIIie B MOHTaXeE: TP 3TOM COOpKa caMOW HOTH M KPEIUICHHE KOJbI[a )KECTKOCTH K
3TOU HOTE MOTYT BBIIIOJIHATHCSA HE3aBUCUMO.

3axnrouenue

TpexmepHoe noKyMeHTHpoBaHUE [14] TaMATHUKOB UCTOPUHU TEXHUKH HE TOJIBKO
MO3BOJISIET COXPAHUTH OoJee MOMHYI0 HH()OPMALMIO O HUX U CAeNaTh 3Ty HHpopMa-
o0 OoJiee JOCTYIHOM, HO M BEJIET K HOBOMY BUTKY HCTOPHUKO-TEXHHUYECKOTO HCCIIe-
JOBaHUS 3THX NAMITHUKOB. TIIATENbHBIM aHAIM3 BCEX AJIEMEHTOB KOHCTPYKLMH,
HEOOXOIUMBIN A1l €€ TPEeXMEPHOTO MOJICIIMPOBAHMUS, 3aCTaBIIsIET UCCIIEIOBATEINS 3a-
HOBO CHCTEMaTH3UpPOBaTh MMEIOLINECS AaHHbIE, MPOAHATU3NPOBATh UX TOYHOCTb U
noJaHoTy. Uto Ooslee BakHO, COBPEMEHHBIE METObI (PUKCAIIMK JaHHBIX (Takue, Kak
Ja3epHOE CKaHWPOBaHHME WM (OTOrpaMMETpHs) HAIOT B PYKH HCCIEIOBATENIO Ha-
MHOTO OombInii 00beM HHbOpMaIuu 00 00bEKTe, YeM TPATUIIOHHBIE METOIBL. DTO
MO3BOJISICT HA 3Tare KamepalbHOH 00paOOTKH BBISIBUTH TaKUE OTIHYHS (PaKTUIECKOI
KOHCTPYKLHMH OT apXMBHOM JOKYMEHTAlLlMH, Ha KOTOpPhIE paHblle HE oOpalaiu BHU-
MaHus, a Takke 3(P(HEeKTHBHO HUCCIEAOBaTh OCOOSHHOCTH KOHCTPYKIIMH, H3Y4YCHHE
KOTOPBIX «B IOJIE» TI0 TEM HJIM WHBIM MPUYUHAM 3aTPYAHUTENBHO. TakuM oOpazom,
(hopMyITHPYIOTCSI BOMPOCHI AJISi HOBOTO 3Tala W3y4YeHHs], Ka3aJloch ObI, XOpOIIO 3Ha-
KOMBIX O0BEKTOB.

Hanpumep, BuptyansHoe 3D-monenupoBanue IllaGonoBckoii paanoOamHu no-
3BOJIMJIO BBISIBUTH LIEIBINA PSJI OTJIMYUE pealbHON KOHCTPYKIIMH OT POSKTHOMU, pabo-
4eil 1 oOMepHOW JOKyMEHTallnu. B 9acTHOCTH, YCTaHOBIIEHO, YTO TPUBEAEHHBIE B
apXMBHBIX JAOKYMEHTAaX CBEICHHSA O BBICOTE HECYILIEH KOHCTPYKLMH OamHu Ooiee
YeM Ha MeTp OTJIMYAIOTCA OT MUCTUHHOIO 3HaueHus. CorjacHO HalllUM JaHHBIM, BBI-
coTa Hecymeld KOHCTpyKnuu Oamram B 1922-1991 rr. cocraBnsiia mpuOIM3UTEIHHO
145 M. Taxke ycTaHOBIIEHO, YTO CIIOCOO MOHTa)Ka MPOMEKYTOYHBIX KOJIeIl ObLT yII-
POILLIEH HETIOCPEACTBEHHO B MIPOLIECCE MOHTAXKaA.

bnazooapnocmu

ABtop Onaromaput Eneny MakcumorHy LllyxoBy, mpaBuyuky B. I'. lllyxoBa, 3a
MPeJOCTaBICHHYI0 MH(pOpMAIMIO U3 JTUYHOTO apxuBa [7], a Taxke AHzapes Brnagm-
MUpOBHYa MapcaBuHa, 3aMeCTUTENs TIaBHOTO MHkeHepa ¢ununana OIYIT «PTPC»
«MOCKOBCKHH pPErMOHATIBHBIA IICHTP», 3a MPEIOCTABICHHYIO HH(POPMAIHIO U3 TIPO-
eKTa PEKOHCTPYKIIMH HECYIINX KOHCTPYKIUi pamunobamtan [Ilyxosa 2011 r. [13].
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HISTORICAL AND TECHNICAL ANALYSIS OF LITTLE-KNOWN
DESIGN FEATURES OF THE SHABOLOVKA RADIO TOWER

Leonov A.V.
The Center for Virtual History of Science and Technology of the S.1. Vavilov Institute for the
History of Science and Technology of the Russian Academy of Sciences,
Moscow

Virtual 3D modeling of the Shukhov’s tower located in Shabolovka Street was performed
in the S.1. Vavilov Institute for the History of Science and Technology of the Russian Acade-
my of Sciences in 2011-2013 [1, 2] and enabled to reveal a number of differences between
historical documentation and the real structure. Some of the results were published earlier [3,
4]. New results regarding the height of the tower and the method of mounting of the interme-
diate rigidity rings to the outer legs of the two lower sections are presented in this article.
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Puc. 3. 3-e NpomeKyTo4YHOE KObLO 1-/ CeKuUn, HeMcnoib3yemble OTBEPCTUA.
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Puc. 4. 2-e NpoOMeXKYTOYHOE KO/bLO 1-i CEeKLMKN, HEMCMNO/b3yeMble OTBEPCTUA.
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