"Cyuacni mexnonozii ma memoou po3paxyuxie y oyoiesnuymei', eunyck 10, 2018

YAK 77.026.31

NHXEHEPHAS PECTABPALIUA NTAMATHUKOB UCTOPUN
N APXUTEKTYPbI TYPKMEHUCTAHA
(OIIBIT U TPOBJIEMBI OKCITEJAUIINN)

IH)KEHEPHA PECTABPALISI TAM’SITOK ICTOPIi TA
APXITEKTYPU TYPKMEHICTAHY
(IOCBIJ I TPOBJIEMM EKCITETALLI)

ENGINEERING RESTORATION OF TURKMENISTAN’S
HISTORICAL AND ARCHITECTURAL MONUMENTS
(EXPEDITION EXPERIENCE AND PROBLEMS)

Inaxorneii I''H. k.T.H., 1011., YepneBa E.C. K.T.H., 101. (Opecckas
rocyJapcTBeHHAsl AKa/IeMHsI CTPOUTEIbCTBA U APXUTEKTYPHhI)

naxorumii I'.H. k.T.H., 1ou., YepueBa E.C. k.T.H., nou. (Opecbka
Jep;kaBHA akajeMisi OyAiBHMITBA Ta apXiTeKTYypH)

Plahotny G.N., Ph.D. in Engineering, Associate Professor, Chernieva
0.S., Ph.D. in Engineering, Associate Professor (The Odessa State Academy
of Building & Architecture)

B cratee pacckaszpiBaeTcsi 00 OIbITE MPOBEACHUS MaCIITAOHEHIIeH
skcnenuuuu  cotpyaHukamu OI'ACA B TypkMEHHCTaH ¢ UENbIO
BBITIOJTHEHHUST TEXHUYECKOrO OOCJICIOBAHMS MaMATHHUKOB HCTOPUU H
APXUTEKTYPHI.

vy CTarTi PO3IOBITAETHCS po JIOCBIx MIPOBEICHHS
HalimaciiTaOHimoi  ekcnenuiii  cmiBpoOitTHukamu  OJIABA B
TypkMeHICTaH 3 METOI BUKOHAHHS TEXHIYHOT'O OOCTEKEHHS IaM’STOK
icTOpii Ta apXiTeKTypH.

The article describes the experience of a large-scale expedition by
OGASA explorers to Turkmenistan in order to carry out a technical
survey of historical and architectural monuments. There were two
objects (architectural monuments) for examination. Their initial technical
condition was analyzed and measures for their recovery were proposed.
The aim of the work was to study the technical condition of objects,
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determine the causes of damage, the possibility of eliminating them and
recreating the original condition of historical and architectural
monuments. At the time of the survey, the main part of the Old Nisa
buildings was buried as a result of the impact of sediment from the side
of the Kopetdag hills. During the excavations of the territory of Old Nisa
in the 50s and 60s of the twentieth century, conducted by various
archaeological expeditions, the problem of conservation and preservation
of raw clay bricks and stones appeared. After examining the archival
documents the expedition explorers developed a number of measures for
the raw bricks’ and stones’ preservation of Old Nisa buildings. The next
object of the expedition’s survey was the monument of history and
architecture of the Chardzhou city - Iranian mosque, built in the early
twentieth century. The mosque was in unsatisfactory technical condition
and required repair and restoration work (to recreate the lost parts of the
minaret, the entrance stairs, doorways, roofing). To reinforce the bearing
walls, a monolithic reinforced concrete belt and a metal belt were
installed in the inner side of the outer walls, which was fastened with
anchor bolts. To reinforce the underground part, a double-sided
reinforced ferrule was used. To enhance the substructure, the
electrochemical method of soil consolidation was recommended to

apply.

KJHO‘ICBBIC CJIOBaA: pecTaBpanus, TEXHHUYCCKOC COCTOsSHHUCE,
MOBPEKACHUC, MCUCTD, ITIAMATHUK APXUTCKTYPhI.
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MeYeTh, IaM'sITKa apXiTeKTypH.
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AKTyaJIbHOCTh MOHHUTOPWHTa M TEXHHYECKOTO 0O0CIIe0OBaHUS
3IaHUI ¥ COOPYXEHWIl HE BBI3BIBAET COMHEHHI, B OCOOCHHOCTH €CIIH
3TO KacaeTcsl MaMSATHUKOB MCTOPWHU M apXUTEeKTypbl. B 90-x romax XX
BEKa TpyIIa COTPYIHHKOB MEKPETHOHAIBLHOTO IeHTpa «PecraBparius,
PEKOHCTPYKIIMSI W JKOJOTHS OKpPYKAIIIEH cpenbl» (nanee 1mo TEeKCTy
MII  «PecraBpammsi») Opmecckoil  TOCYHapCTBEHHOH — aKaJaeMHH
CTPOMTENILCTBA M APXWUTEKTYpbl ydyacTBOBaja B OKCIEJULIHUM Ha
Tepputopun TypKMEHHCTaHa C IIENBI0 OOCICMOBaHHS TEXHHUYSCKOTO
COCTOSIHUS MaMSTHUKOB apXUTEKTypbl W HUCTOPUH. TeppuUTOpUs
TypkMmeHnuctaHa Ha  IOKHbIX  ckjoHax  Komermara — siBigeTcs
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[IEPECEUCHUEM HCTOPHYECKHX TOPIOBBIX M  KyJNBTYPHBIX IIyTEHl,
ces3piBatonux EBpomy c¢ Asmeit. Eme c IllBexka g0 H.3. B aBaguaTu
KWJIOMETpax Ha Ioro-3amaj oT Amxabaga pacrojarajioch napgsHckoe
TOCyZIapCTBO — TPO3HBIN comepHUK PrMa B Oopr0Oe 3a rocrmoacTtBo Ha
bmmxaem Boctoke. Ymomunuaercs r. [lapdasnuc, B 1ieHTpe KOTOpOTrO
Haxonunuck ropoauima Homas u Crapas Huca. Iloctpoiika Crapoit
Hucer Oblta BbIIONHEHA HAa ©CTECTBEHHOW BO3BBIIICHHOCTH U
pacnojaranack BHyTpH OIpOMHOM KpenocTd. Ha Teppuropnm Kpenoctu
HaxXOJWJICA JIBOPLIOBO-XPAaMOBBI KOMIUIEKC UM TaK Ha3bIBa€MBIH
KBaJIpaTHBI JOM — mapckas cokpoBumauna [1]. B 1utane creHsr
KpPEmoCTH 00pa3yloT HENpaBWIBHBIA PACTIHYTBI ISITHUYTOJbHHUK,
KOTOPBI MOXeET OBbITh BIIMCAH B MPaBHJIBHBINA [€OMETPHUYECKHIA IUTUIIC.
bonpmas ock a3TOrO 3MaMICAa  MapasielibHa  T€OMETPUYECKOMY
Mepuauany 3emiu [2].

KpenocTHble cTeHBl UMENIM B OCHOBaHHM TONIUHY §8-9M. HukHue
SIPYCBhI CTEH OBLIM BBIMOJHEHBI U3 OOOXKEHHOTO TIIMHSHOTO KHPITHYA.
JIOTIOTHUTENNFHO ~CTEHBI OBITH  YKperuieHel 50  mpsSMOyTrONbHBIMH
OamHsMu. [[peBHHE I'peKu MOAYMHSIIM CBOU 3aMBICIBI ONPEAEICHHBIM
BeMYMHAM. Tak, 4uciio OaiieH ¢ KaXJI0W CTOPOHBI KPETOCTH ObLIO He
ciyvaiiHeiM. Ha BocTOYHOUW M ceBepHOU CTeHax ObwIo 1o 25 OarieH, Ha
3amagHoli cTeHe — 16 OaleH, Ha 10KHOM — 9. OKa3bIBACTCS, YTO YKCIIO
Oamen BOHchiBaeTcss B (OpMyiy, KOTOpas SIBISETCS CBSAIICHHBIM
€rUIETCKUX TPEYTOJIbHUKOM JPEBHUX:

3%+4°+5°=50

BepxHue spycel OamneH, a TakKe KOJOHHBI U TIOTYKOJIOHHBI B
3MaHUAX OBUTH BBITIOJHEHBI W3 CBHIPIIOBOTO TIMHSHOTO KHPIHYa Ha
MIMHAHOM pactBope. Co BpeMEHeM, 3TH KOHCTPYKIWHM W3 TJIMHBI U
CBIPLIOBOTO KMUPIHYa OBIIIM YaCTHYHO Pa3pyLICHbI U J1eQOPMUPOBAHEI.

Ha momeHT oOciemoBaHus, OCHOBHas 4acTh cTpoeHmit Crapoi
Hucel norpebena B pe3ynbraTe BO3ICHCTBUS HAHOCOB TPYHTOB CO
cTOpoHBI Bo3BbllIeHHOCTe Konernara. Ilpu packomkax Tepputropun
Crapoit Hucet B 50-x u 60-x romax XX Beka, MPOBOJUMBIX Pa3HBIMU
apXEeOoJIOTHYECKUMH SKCIIEANIIMAMH TMOSBHIIACh MpoOieMa KOHCEPBAIUU
Y COXPaHEHUS CHIPLIOBBIX MIMHAHBIX KUPIHUYEH 1 KaMHEH.

W3yunB apxuBHBIE NaHHBIE coTpynHuKamMu ML «PectaBparusny,
YYacTBYIOIIMMHU B 3KCHEIUIMH, ObUIM JAaHBl PsA NPEIIOIOKEHUH U
MEpPOIPUITUI M0 KOHCEPBAILMM M COXPAHEHHUIO CBHIPLOBBIX KUPIUYEH H
KaMHel. B nanmpHelieM Bce MeponpusiTHS ObUIH BOILIOMICHBI B KHU3HD U
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B 2007 romy pyuHBI MappsSHCKOH KPENOCTH OBLIM BHECEHBI B CITUCOK
Bcemupnoro nacnenus FOHECKO (puc.1).

Puc.1. CoBpemennslii Bug napdsHckoit kpernoctu Crapoit Hucst

CrnenyronuM 00beKTOM 00CIIeIOBaHUS SKCIICAUIIMY CTaJl TAMSTHUK
WCTOPUH W apXUTEKTYphl ropoaa Yapmkoy (COBpeMEHHOE Ha3BaHHE
Typxmenaban) — panckas MedeTs, BO3BeA€HHAas B Hadyasie X X-TO BeKa.

Conmanbhbie coObiTus 20-X U 30-X TOJ0OB CYIICCTBEHHO MOBIHSIIN
Ha COXPAaHHOCTb A3TOr0 Xpama. BbLI paspyllieH MUHApET, B 3JaHHH
pacrojaraiuch CTOJOBas, OOIIEXHUTHE, a HA MOMEHT O00CIeIoBaHUS
KpaeBeIUECKUN My3€eH.

CTpouTeNbCTBO KaHajla MPUBENIO K MOJIHATHIO YPOBHS IOJ3EMHBIX
BOJ Ha TMPWICTAIOIIUX TEPPUTOPUAX, B TOM YHCIE TEPPUTOPHUIO
r. Yapmkoy, a Takke TPYHTOB W OCHOBaHHH (h)yHIAMEHTOB MEUETH.
OcHOBHBIC pPa0OThI, BBIOJHEHHBIE OdKcneaunuedn B 90-x roxax,
MTO3BOJIMJIH OTIPECIIUTh TEXHHYECKOE COCTOSTHUE HECYIITUX KOHCTPYKITHIA
C YYETOM IMHAMHUKH UX JaTbHEHIITUX JeOopMaIiuii.

KonctpykTuBHas cxema 370aHUS — 3aibHBIA THI. Hecymumun
BEPTUKAIBHBIMA ~ KOHCTPYKIMSIMH ~ CIIYy>)KaT HAapyXXHbIE CTEHBl H
MOTIEPEYHbIE BHYTPEHHHUE CTEHBI, 00Pa3yIONIHe KEHCKYI0 YacTh MEUETH.

I'pyHTBI OCHOBaHUS TPEICTABICHBI CIIOKHBIM HAIIACTOBAaHHEM
CYTJIMHKOB, CYTIECEH U MEJIKUX BOJIOHACHIIIEHHBIX MEeCKOB (Tabm.1).

®DyHIaMEHTHI 3/aHUs — JICHTOYHBIE, BBHIMOJIHEHBI W3 OYyTOBOTO
IUIMTHOTO KaMHS — TIECYaHUKA HAa U3BECTKOBOM PacTBOPE.

OmnpenesieHne KOHCTPYKIMU (QYHIaMEHTOB BBITIOJHSIOCH ITyTEM
mypdoBanus. BekpeiTreM GyHIaMEeHTOB B Iiyphax 0OHapyKEeHbI MeCTa
MOATOIUICHUS. BEIMONHEHHBIE pPa0OThI TaKKE BKIIOYAIH BCKPBITHE
paHee 3achIIIaHHOM YacTH BXOAHOTO KPBUIBIIA M MTOA3EMHBIX KYJIbTOBBIX
CTPOEHHI BO IBOpE MeYeTH (pHC.2).
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Tabmuna 1
DHU3UKO-MEXaHNUECKNE XapaKTEPUCTUKN ITPYHTOB OCHOBAHUS
A Homep cnost u | ®U3uKo-MEXaHUUECKHUE XapaKTEPUCTHKU
§ Ha3BaHNE . . . N _ . o
% rpyHTa \§ \§ \§ O\o_ E ;I o\o_ o § E
o NN Y= S Z | < 1 2
p= SN IS IS == © |_u&
1,0 1. HaceinHoM - - - - -/- - - - -
TPYHT
0,8 2. Cyrnunok (2,73 |1,72 (1,43 |22,7 B3/23| 10 |475 |09 |0,13 | 5,0
2,1 |3. Cynecs Temno-|2,71 (1,75 |1,42 |30,0 B2/28 | 4 50 0,89 [0,01 |10,0
cepast IIacTHYHas
4.8 |4. Ilecok Menkuii,|2,67 |1,93 (1,54 (27,4 | -/- - 1423 10,74 | - 20,0
BOJIOHACHIICHHBIN

Puc.2 BekpbiTre moi3eMHbBIX KYJITOBBIX CTPOSHUH 1 (yHIaMEHTa
meueTH [3]

CreHbl 3[aHUS COCTOSAT W3 LEIBHOTO TJIUHSHOTO KUpIHYa Ha
CJIOKHOM pacTBOpE.

ITokphITHE BBINIOJHEHO W3 JIEPEBSHHBIX CTPONHIBHBIX (epMm ¢
ITOJIBECHBIM ITOTOJIKOM, 00Pa3yIONINX YepAavyHOe TIOMEIICHHE.

[epBoHayanmbHO KpOBJsSI ObLIA M3 METADIHYECKHX JIUCTOB, MO3KE
3aMEHECHHBIX Ha BOJHUCTBIE acOECTOIEMEHTHBIC JICTHI.

B mnpomecce skcrulyaTtanmu 3JaHUE TPETEPIETIO 3HAUUTEIBHBIC
nedopmalii U W3MEHEHUs. B pesynbrare JOKaabHOTO MOBBIIICHHS
YPOBHS TOA3EMHBIX BOJl OCagKka dYacTH (PYHIAMEHTOB IpEBBICHIIA
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npenenbHoe 3HaYeHue. HanzemMHas 4YacTh 3[aHHS HMEET CUCTEMY
BEPTUKAIBHBIX M HAKIOHHBIX CKBO3HBIX HANpaBJICHHBIX TPEIIUH,
pa3IeNUBIINX €€ Ha OTACIbHBIC MUCKpeTHBIC O10kHM (puc.3). bompmas
YacTh KUPIUYEH, U3 KOTOPHIX BBITIOJIHEHBI HAPYXKHBIE CTCHBI MECUCTH,
UMEIOT TAayTUHY TPEIIWH, CBUAETENHCTBYIOUIYIO O TEeMIEPaTypPHBIX
nedopmanusix. PacTBOpHBIE WIBBI YAaCTHYHO OTCYTCTBYIOT, OTKpBIBas
TakuM 00pa3oM OCTYNl XOJIOAHOMY BO3IyXy M Biare. Ha GokxoBom
(dacane UMeeTcs CKBO3HAsI TPEIIMHA Ha BCIO BBICOTY CTEHBI C MIHMPUHOMN
packpeitusi 10 ScMm. [lo mepumeTrpy 30aHHMS HMEETCS HECKOJBKO
YYaCTKOB BbIIA/[aHMs HAPYKHOTO CJIOS KJTAJIKH.

Puc.3. lepopmannm HapyKHBIX CTEH MEYETH (M3 MaTEPHUAaJIOB
TEXHUYIECKOTO 3aKIIFOUCHHUS SKCIIeTUINHN)[ 3]

Yactb OKOHHBIX u JABCPHBIX KHPIUYHBIX MEPEMBIYCK
nedopmupoBanbl. Kak mokaszana cucreMa HAacTEHHBIX (DUKCHPYIOLIUX
MasiKOB, YCTAHOBJICHHBIX Ha OCHOBHBIX TpCOIMHAX HECYHIUX CTCH,
nHaMuKa gedopManMidi  3MaHMsA  MpojoipKaercs  (HaOnoJeHue 3a
MasKaMH [IPOBOJMIOCH B TEUEHUH MOJYTOAa).

Takum oOpa3omM, 31aHUEe UPAHCKON MeueTH B T. Yapmkoy, corimacHo
BBIBOIOB JSKCIICANITNHU HaXoauJIOCh B HEYAOBJICTBOPUTECIILHOM
TEXHUYECKOM COCTOSHUM M TpeOOBaJI0O NPOBEICHHS PEMOHTHO-
pecTaBpallMOHHBIX paboT (BOCCO3AaTh yTpayeHHBIE NETall MHHApETa,
BXOJIHOM JICCTHHMIIBI, TBEPHBIX TPOEMOB, KPOBIIH).

Jns ycunmeHHMsT HeCcyluxX CTEH Mperojarajioch YCTPONCTBO B
KapHU3HOHM 4aCTH MOHOJIMTHOTO KeJIe300€TOHHOTO MOSC C 3aKJIAAHBIMU
JeTalsiMA  JUIST  KPEIUICHUS  CTPONMWIBHBIX (epM H  ycTpoiicTBa
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METAJUINYECKOr0 II0sica C BHYTPEHHEH CTOPOHBI HApY)XHBIX CTEH,
KOTOPBII Kpemuiics K MOCJIEAHUM MPH MOMOILY aHKEPHBIX OOJITOB.

Hns ycuneHuss NOA3€MHOM YacTH MPEAINonarajioch YCTPOICTBO
IBYCTOPOHHEW Kele300€TOHHOW 000MBI, MO3BONSIONIEH PpACIIUPHUTH
TEJO JICHTOYHOTO (PYyHAaMEHTA.

Hns  ycuneHus TpPYHTOB OCHOBaHMH OBUIO  PEKOMEHIOBAHO
MIPUMEHUTH DJIEKTPOXUMHUYECKUI MeToJl 3akperuieHus: rpyHTa [4]. Ha
JAHHBIH MOMEHT 3/aHHE BOCCTaHOBJIEHO IIOJHOCTBIO, JEHCTBYET Kak
KpaeBeaueckuil myseld ropoaa Typkmenaban (puc.4).

BriBombI: cTapeHHEe U pa3pylieHHe CTPOUTEIBHBIX KOHCTPYKIIMNA
3IaHUI ¥ COOpPYKEHUI — HeoOpaTuMblii riporecc. OTHAKO Mbl MOYKEM Ha
HEro TMOBIUATh W HE JONYCTUTh pa3pyLICHUs, NyTEM MNPOBEIACHUS
MOCTOSTHHOI'O MOHHMTOPHMHIA 3a TEXHUYECKMM COCTOSHHEM OOBEKTa H
CBOEBPEMEHHBIX PEMOHTHO-PECTaBpallMoHHbIX pabdor. K cuactelo,
Oonaromaps ycwiusM cotpyaHukoB OI'ACA, y4yBCTBOBAaBIIMX B
skcnenuuuu B TypkmeHuctan B 90-x rogax XX Beka yJanoch 3TO
CIenaTh BOBpeMsi, Onarojaps 4eMmy CETOAHS 3TH COOPYXEHHS paayloT
TJIa3 XKUTEISAM M SBISIOTCS OCHOBHBIMHU TYPHUCTUYECKHMMHU OOBEKTaMHU

CTpaHBbI.
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