Hay4YHO-TexHun4ec

MaTepuanbl o6opyaoBaHUe TexXHosornm




BECTHUNK

Hay4HO-TexXHU4YeCKUn XypHan
Nno CTPOUTENbCTBY U apXUTeKType

2015 Ne 2

OreOY BMNO «MICY»
COJJEP)KAHUE

Mockea

Cenun H.H. Maructparypa u CrielIHaJIMTeT Kak 0asa
JULSL IOATOTOBKH HAYUHBIX KAIIPOB ...ovevenrenrenrneereneeneenenne 5

APXUTEKTYPA U I'PAJJOCTPOUTEJILCTBO.
PEKOHCTPYKIUA U PECTABPALTVA

Yepuvuues C.H., Enmanosa E.JI. ®axkrop oTCyTCTBUS
JpeBeCUHBI B (JOPMHUPOBAHUY CTHIIS MYCYIbMaHCKOM
APXHITEKTYPBL. . eevteutenieeeteiteienteeetetentesteessentesbeessensesaeeneenee 7

IMPOEKTMPOBAHME 1 KOHCTPYNPOBAHUE
CTPOUTEJIBHBIX CUCTEM.
TTPOBJIEMbBI MEXAHUKU B CTPOUTEJIBCTBE

Bacunvkun A.A., ll]epouna C.B. Iloctpoenne

CHCTEMbI aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHHUS

MIPH ONITUMH3AIUHU CTATBHBIX CTPOIIIBHBIX QEpPM ....... 21
T'ankun A.B., Coicoee A.C., Comnuxoea U.B.

3aava yCTOWYNBOCTH CHKATO-H3THOAEMBIX CTEPIKHEH

CO CTYIICHYATHIM U3MEHEHHUEM JKECTKOCTH. .....vveeeeenneee 38
Moiicentuuk E.A. IlpenoTBpaiieHne Xpymnkoro
pa3pyIIeHHs CTAIBHBIX KOHCTPYKLHH PEryInpoBaHIEM
JIOKaJIbHBIX IOJICH HANpsHKEHUH U 1epOopMaluii ........... 45

CTPOUTEJIBHOE MATEPUAJIOBEJIEHUE

Hlacmywros ILIL, I'punghenso I'H., Ilagnenko H.B.,
Becnanoe A.E., Kopkuna E.B. PacueTHoe onpeeneHue
9KCIUTYaTallHOHHOW BIQKHOCTH aBTOKJIABHOTO
razo0eToHa B Pa3IMYHBIX KIIMMAaTHYCCKHX 30HaX
CTPOHTEITBCTBA «.vvevvenvrerrenreeseessesesseessessesseessesesseeseesenses 60

BE30ITACHOCTDb CTPOUTEJIbHBIX CUCTEM.
OKOJIOI'MYECKUME ITPOBJIEMbBI
B CTPOUTEJIbCTBE. 'TEOSKOJIOT 1A

Baiicman A.U., Ilyeun K.I. PeTpocneKTUBHBIN
QHAJIU3 U MIEPCHICKTHBEI Pa3BUTHS CHCTEM yIIPaBICHHS
00paIIEHUEM C OTXOAMH ITPOU3BOACTBA.....vvervenernnnenee 70

VESTNIK MGSU

OcHoBaH B 2005 roay, 1-i Homep Bbilwen B 2006 r.
BbixoguT exemecayHo

Yuypegutenu:
chenepanbHoe rocygapcTBeHHoe GopkeTHoe
obpa3zoBaTernbHOe yUpexaeHe BbiCLLEro
npoceccuoHanbHoro obpasoBaHus
«MoCKOBCKUIN rOCYAapCTBEHHbIN CTPOUTENbHBIN
yHusepcutet» (Prb0Y BrO «MICY»),
06LUECTBO C OrpaHN4eHHO OTBETCTBEHHOCTbIO
«W3patenbcteo ACB»

Bbixoaut
npun Hay4HO-MHGOPMaLMOHHOI NoaaepxKe
Poccuiickoit akagemumn apxuTekTypbl
1 cTpouTenbHbIx Hayk (PAACH),
MexayHapo[Hoii 06LLeCcTBEHHO opraHM3aLum
«Accounaums CTpoUTeNbHbIX
BbICLIUX y4ebHbIX 3aBeaeHuin» (ACB)

BapeructpuposaH ®efepansHoi cnyx6oi no Haazopy
B chepe cBs3n, MHPOPMALIMOHHBLIX
TEXHOMOrMN N MacCcoBbIX KOMMYHUKaLMI
(PockomHaasop).

CaupaetenbcTBo 0 peructpaumm M Ne d®C77-47141
ot 3 Hosi6psa 2011 1.

BkntoveH B yTBepxaeHHbIn BAK MuHo6pHayku Poccun
MepeyeHb peLieH3NpyeMbIX Hay4YHbIX XypHanoB
W U3[aHWIA, B KOTOPbIX JOIDKHbI GbITb OMyGNMKOBaHb!
OCHOBHble Hay4Hble pe3ynbTaTbl AuccepTaLuii
Ha couckaHue yyeHblX CTeneHen kaHauaarta
1 [oKTOpa Hayk

WHpekcupyetcs B PUHL,
UlrichsWeb Global Serials Directory,
DOAJ, EBSCO, Index Copernicus

Proceedings
of Moscow State University
of Civil Engineering

Scientific and Technical Journal
on Construction and Architecture

Founded in 2005, 1st issue was published in 2006.
Published monthly

Founders: Moscow State University of Civil Engineering
(MGSU),
ASV Publishing House

The Journal enjoys
the academic and informational support provided
by the Russian Academy of Architecture
and Construction Sciences (RAACS),
International Association of Institutions of Higher Education
in Civil Engineering

The Journal has been included in the list of the leading
review journals and editions of the Highest Certification
Committee of Ministry of Education and Science
of Russian Federation in which the basic results of PhD
and Doctoral Theses are to be published



BECTHMK 212015

fmaBHbIN pegakTop
akag. PAACH, a-p TexH. Hayk, npod.
B.WU. Tenuyenko (MI'CY)

Pe,anLlMOHHaH Konnerua:

X.M.X. Bpoyapc (TexHuueckuit yausepcuteT JitHAXOBEHa,
Hupepnaxabl),
A.WU. BypxaHoB (BonrlACY),
A.A. BonkoB (MI'CY),
O.E. NopsaueBa (oTB. pegaktop, MI'CY),
0.B. UrnatbeB (MI'CY),
E.B. Kopones (MI'CY),
0.W. Noppaesa (MICY),
A.M. NycToBrap (MI'CY),
A.B. WamwwmH (YHuepcuteT LieHTpansHoro faHkalumpa,
CoenuHeHHoe KoponeBcTBo)

PepakunoHHbIN CcOBET:
A.A. BonkoB (npeacepatens),
MN.A. Akumos, l0.M. BaxeHoB,

0.0. Eropsbliues, E.A. Koponb, H.C. HukutuHa,
B.WU. Tenuyenko, 3.T. Tep-MapTtupocsax (MICY),
C.A. AMGapuymsH (KoHuepH «MoHAPX»),

A.T. Bekkep (OBdY, IBPO PAACH, BnagmsocTok),
H.B. Banuuyk, C.B. Ky3Heuos (MMM
um. A.O. Nwnuuckoro PAH),

. BanbpaseH (TexHuueckuii ynusepcuteT fenbdra,
Hupepnanabi),

W. BuyaH (YnusepcuteT Xununa, Criosakms),

3. Bowuuuku (BpounaBckuii TeXHonornyeckui
yHuBepcuTer, MNonbLia),

M. Fonuukn (MHcTuTyT KnokHepa Yeluckoro
TexHU4eckoro yHuBepcuteTa B [Npare,
Yeluckasi Pecny6nuka),

H.N. KowmaH (Accounauus ctpoutenei Poccun),
M. Makl'm (YHuBepcutet BocTouHoro
IonpoHa, CoeguHerHoe KoponeBcTeo),

H.M. OcmonoBckuit (MY um. M.B. llomoHocoBa),
N.A. Nane (TexHnyeckuin yaneepcuteT bepnuHa,
epmanus), B.B. MeTtpos (CI'TY, Capatos),
E.W. Nyneipes (MY «MocsogokaHanHUMNpoekT»),
A.10. Pycckux (TocynapcteeHHas [lyma ®enepanbHoro
CobpaHus Poccuiickon ®epepauun),

10.A. Ta6yHwmkoB (MAPXW),

0.B. TokmapxsiH (EFTYAC, ApmeHus),

B.W. TpaByw (PAACH)

Apnpec pepakuuu:

129337, Mockea, fipocnasckoe Locce, 26, MI'CY.
Ten./ dakc +7 (499) 188-15-87, (499) 188-29-75,
e-mail: vestnikmgsu@mgsu.ru

OreKkTpoHHas Bepcus xypHana
http://vestnikmgsu.ru

ISSN 2304-6600 (Online)

Mepuoanyeckoe HayyHoe U3gaHne
BecTHuk MICY. 2015. Ne 2
Hay4Ho-TexHn4ecknin xxypHan

3aB. peaakuveit xypHanos O.B. lopsiyesa
Pepaktop B.A. Mayusi
Koppektop A.A. Isduyesa
Bepctka A.[. ®edomos
MepeBop Ha aHrnuiickunii asbik O.B. MeaHosa
Bubnuorpad O.B. bepbeposa

Moanucaro B nevatsb 24.02.2015. ®opmat 70x108/16.
Bymara ocbcetHas. Meyatb TpacapeTHas.
FapHuTypa Taimc. Yen.-ned. n. 17,7. Yu.-usa. n. 15,8.
Tupax 200 ak3. 3aka3 Ne 45.

®depnepanbHoe rocygapcTBeHHoe GloaxeTHoe
obpasoBaTenibHoe y4pexaeHne

BbICLLEro NpogdeccroHansHoro o6pasosaxus

«Mc  rocypapcrT W CTPOUTENbHbIA
YHUBEpPCUTETY.
Mapnatenscteo MUCU — MITCY
www.mgsu.ru, ric@mgsu.ru
(495) 287-49-14, BH. 13-71, (499) 188-29-75.
OtnevaraHo B Tunorpacdun N3patensctesa MUCU — MICY,
(499) 183-91-44, 183-67-92, 183-91-90.
129337, MockBa, fpocnaeckoe Locce, 26

I'Iepeneqan(a wunun BocnpousseaeHne matepnanos

HOoMepa nto6bIM cnocobomM NOMHOCTLIO UMK MO YacTam
AonycKaeTcs TONbKO C NMCbMEHHOMo paspelueHns Ma}:laTeﬂﬂ.
PacnpochaHﬂeTcﬂ no nognucke.

Mopnucka no katanory areHTcTBa «Pocneyarby.
MoanucHon nHaekc 18077 (nonyrofoast),

36869 (ronosast)

© ®re0y BroO «MIrcy», 2015

Koponvuenxo /1. A., Llaposapnukos A.D.

duznveckue napaMmeTpsl MEeHbI BEICOKOH KPaTHOCTH,
HCIOJIb3yEeMOIl NPH TYIIEHNH TOXKAPOB B 3aKPBITHIX
TIOMEIIICHIISIX «..evveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaeeeeeearanes 85
Opnog E.B., Komapoe A.C., Menvnuxos @.A.,

Cepos A.E. CTpouTelibCTBO BOI03a00pHBIX

COOPY)KCHHUI U3 YACTHYHO MEPECHIXAFONIHX

BOZIOTOKOB ....nneeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeesaranes 93
Camapun O./1., I'opronos U.H., Tuwenkosa H.HU.
BiusiHEE KOHCTPYKTHBHBIX XapaKTEePUCTUK

[IOMELICHUS Ha [IapaMeTPbl PEryIsaTOPOB
ABTOMATH3MPOBAHHBIX KIMMATUYCCKHX CUCTEM .......... 101
Yepmec K.JI., Tynuyvina O.B., ITvicmun B.H.
I'eoskosrornyeckas oleHKa HaKOIUTEIeH MIITaMOB
BOJIHOTO XO3SICTBA U pa3paboTKa TEXHOIOT Ui

X JTAKBUIALIII «..o.eeeeeeeeeee e e e e e eeeeeeeeneeeeea 110

I'MAPABJIMKA. MHXKEHEPHA S TUPOJIOI'MAL.
I'MAPOTEXHUYECKOE CTPOUTEJILCTBO

Kocuuenxo FO.M., Muxaiinos E.J]. Ouenka

HaJISKHOCTH paboTHI pe3epBHOTO BomocOpoca

C PA3MBIBAEMOM BCTABKOM .....ovvevienreneeaeienieieeeeeneeneeanea 130
Caunoe M.IL., @eoomoe A.A. Ananu3 HanpsHKEHHO-
neOPMHUPOBAHHOTO COCTOSIHHSI KOMOMHUPOBAHHON
TIoTHHBI Hblo-DKcuekBaep Mpu CTaTHUSCKHX

HATPYBKAX . entteveenteeieentetesteeneessesseensessesseensensesneensensesnean 141

OKOHOMUKA, VITPABJIEHUE 1 OPTAHU3 AL
CTPOUTEJIBCTBA

Anexceesa T.P. Metouka onieHKH 3()(PEKTHBHOCTH
(hMHAHCOBOTO JIM3HMHIA KaK (akTopa

WHHOBAIIMOHHOTO Pa3BUTHSI CTPOUTEIBHOTO

KOMILIEKCA JUIsl IPEAPUSATHSI-TU3HHTOTIOTy YaTeIst

10 CPABHEHHIO C KPCIAHUTOM ...vveevienrenveareeneeseeeeensenseeneas 153
I'puzopves B.A., Oneiinux I1.I1. Metonsl

HCCIICIOBAHUS I1aPaMETPOB BO3BEIICHHS KUIIBIX

JMonncenxo F0.A. MetonndecKkue TOIX0/IbI

JUTSL OTICHKHU YPOBHSI MHHOBAI[HOHHOCTH
HWHBECTUIIHOHHO-CTPOUTEIBHBIX TIPOCKTOB. ................. 178
Kucenesa E.A. Ananu3 CyIecTBYIOIIEi TUIIOIOTUH
SHEProcOeperarIux MEPOIPHSITHIL B IpoLecce
peanu3anyu CTPOUTETLHOTO MPOSKTa

U 3KCIUTyaTalli 00bEKTa HEIBUKHUMOCTH ................... 187

ISSN 1997-0935. Vestnik MGSU. 2015. Ne 2



VESTNIK
MGSU

CONTENT

Senin N.I. Masters and specialist program
for scientific staff education.........cccccvevecevecencncncnecne. 5

ARCHITECTURE AND URBAN DEVELOPMENT.
RESTRUCTURING AND RESTORATION

Chernyshev S.N., Elmanova E.L. The fact of the lack
of wood in the formation of muslim architecture style.... 7

DESIGNING AND DETAILING
OF BUILDING SYSTEMS. MECHANICS
IN CIVIL ENGINEERING

Vasil’kin A.A., Shcherbina S.V. Development

of a computer-aided design system for optimization

OF StEEL tIUSSES ....envnirciiieictrtecect e 21
Galkin A.V,, Sysoev A.S., Sotnikova L.V.

The resistance problem of compressed-bent shanks

with step inflexibility change
Moyseychik E.A. Prevention of brittle fracture

of steel structures by controlling the local stress

and strain fields ... 45

RESEARCH OF BUILDING MATERIALS

Pastushkov P.P, Grinfel’d G.1., Pavlenko N.V.,
Bespalov A.E., Korkina E.V. Settlement determination
of operating moisture of autoclaved aerated concrete

in different climatic Zones............ccecvevvevieereeievieereeneennn. 60

SAFETY OF BUILDING SYSTEMS.
ECOLOGICAL PROBLEMS OF CONSTRUCTION
PROJECTS. GEOECOLOGY

Vaysman Ya.l., Pugin K.G. Retrospective analysis

and development prospects for the industrial waste
management control SyStems .........cocveveereereeieriereennenn 70
Korolchenko D.A., Sharovarnikov A. F. Physical
parameters of high expansion foam used for fire
suppression in the enclosed space .........cccceeveeveriennene 85
Orlov E.V., Komarov A.S., Mel’nikov F.A.,

Serov A.E. Construction of water intake facilities

from partially drying up watercourses..........ccecceeveeueeneen 93
Samarin O.D., Goryunov L1, Tishchenkova I.1.
Influence of constructive characteristics of a room

on the parameters of regulators of automated

CliMALIC SYSTEMS ...veveeieeieiieeee ettt 101
Chertes K.L., Tupitsyna O.V., Pystin V.N.

Geoecological evaluation of water industry sludge

ponds and developing the techniques

of their diSposal.........cccccveviieiiieiieicieeee e 110

Editor-in-chief
Member of the Russian Academy
of Architecture and Construction Sciences
(RAACS), DSc, Prof. V.I. Telichenko,
(MGSU)

Editorial board:
H.J.H. Brouwers (Eindhoven University of Technology,
Netherlands),
A.l. Burkhanov (VSUCE, Volgograd,
Russian Federation),
O.E. Goryacheva (Executive Editor,
MGSU, Moscow, Russian Federation),

0.V. Ignat'ev (MGSU, Moscow, Russian Federation),
E.V. Korolev (MGSU, Moscow, Russian Federation),
O.l. Poddaeva (MGSU, Moscow, Russian Federation),
A.P. Pustovgar (MGSU, Moscow, Russian Federation),
A.V. Shamshin (University of Central Lancashire,
Preston, United Kingdom),

A.A. Volkov (MGSU, Moscow, Russian Federation)

Editorial council:
A.A. Volkov (Chairman),
P.A. Akimov, Yu.M. Bazhenov,

0.0. Egorychey, E.A. Korol, N.S. Nikitina,
V.I. Telichenko, Z.G. Ter-Martirosyan
(MGSU, Moscow, Russian Federation),
S.A. Ambartsumyan (MonArch Group,

Moscow, Russian Federation),

A.T. Bekker (Far Eastern Federal University,
FERD RAASN, Vladivostok, Russian Federation),
N.V. Banichuk, S.V. Kuznetsov (A. Ishlinsky Institite
for Problems in Mechanics RAS, Moscow,
Russian Federation),

M. Holicky (Czech Technical University in Prague, Klokner
Institut, Czech Republic),

N.P. Koshman (Builders Association of Russia,
Moscow, Russian Federation),

P. McGhee (University of East London,

United Kingdom),

N.P. Osmolovskiy (Lomonosov Moscow
State University, Russian Federation),

P.J. Pahl (Technical University of Berlin, Germany),
V.V. Petrov (Saratov State Technical University,
Russian Federation),

E.l. Pupyrev (MosvodokanalNlIproekt, Moscow,
Russian Federation),

A. Yu. Russkikh (State Duma of the Federal Assembly of
the Russian Federation),

Yu.A. Tabunshchikov (Moscow Institute of Architecture
(State Academy), Russian Federation),

0.V. Tokmadzhyan (Yerevan State University
of Architechture and Construction, Armenia),

V.I. Travush (Russian Academy of Architecture and Con-
struction Sciences, Moscow, Russian Federation),

J. Vican (University of Zilina, Slovakia),

J. Walraven (Delft University of Technology, Netherlands)
Z. Wojcicki (Wroctaw University of Technology, Poland)

Address:

MGSU, 26, Yaroslavskoye shosse, Moscow,
129337, Russian Federation

Tel./ fax +7 (499) 188-15-87, (499) 188-29-75,
e-mail: vestnikmgsu@mgsu.ru

online version of the journal
http://vestnikmgsu.ru/

ISSN 2304-6600 (Online)

Editorial team of issues:
Head of journal editorial office O.V. Goryacheva
Editor V.Ya. Patsiya
Corrector A.A. Dyadicheva
Layout A.D. Fedotov
Russian-English translation O.V. lvanova
Bibliographer O.V. Berberova

Reprint or reproduction of material numbers

by any means in whole or in part is permitted only with
prior written permission of the publisher - MGSU.
Distributed by subscription




BECTHMK 212015

ARCHITECTURE AND URBAN DEVELOPMENT.
RESTRUCTURING AND RESTORATION

Kosichenko Yu.M., Mikhaylov E.D. Reliability assessment of reserved water disposal
With €rodible fUSE PIUG....cuiieieiieii et 130
Sainov M.P, Fedotov A.A. Analysis of the stress-strain state of New Exchequer combined

damat StAtIC LOAAS ....eveuieiiiiiicicic e 141

ARCHITECTURE AND URBAN DEVELOPMENT.
RESTRUCTURING AND RESTORATION

Alekseeva T.R. Efficiency assessment method of financial leasing as a factor of innovative

development of a construction complex for a lessee in comparison with a credit .................... 153

Grigor’ev V.A., Oleynik P.P. Research methods of the parameters of residential buildings

COMSTITCTION ..ttt ettt ettt ettt b et b e bt bt e bbbt e st eb et e e st ebeebenaeneens 168

Dolzhenko Yu.A. Methodological approaches to assessing the innovativeness level

of investment and CONSLIUCLION PIOJECES ...vevirvierieriiitietieierieeieeieste et etesee et eaeseeeeeenaesseeeeenaeneas 178

Kiselyeva E.A. The analysis of the existing typology of energy saving measures

in the course of construction project implementation and real estate object operation............. 187

FOF QUENOTS ...t 196

4 ISSN 1997-0935. Vestnik MGSU. 2015. Ne 2



VESTNIK
MGSU

MATHCTPATYPA Y CHEIIMAJIUTET
KAK BA3A JUISI TOATOTOBKH
HAYYHBIX KAJIPOB

[lepexox Ha ypOBHEBYIO CHCTEMY BEICIIETO 00Opa3OBaHUS
B Hallell cTpane: OakanaBpHaT — MArucTparypa, CIelHaIuTeT —
aCIMpaHTypa — 3aCTaBUJI HAC 03a00THTHCS COXpPaHEHHEM IOJI-
TOTOBKY MH)KEHEPOB-MCCIIEA0BATENECH U NHKEHEPOB-IIPOEKTUPOB-
LIMKOB, KOTOPBIX Mbl TOTOBWJIM MPH MpPEKHEH cxeme B rpynnax «Teopusi coopyxKeHuid»
(TC) n «KoHCTpyKIn# NPOMBIIUICHHOTO U FpaskAaHCKoro cTpoutenbeTBay (KIIIC).

C 3TOil 1eNblo B CTPOUTENIBHBIX By3aX OTKPBUIM HOBYIO CHelHaIbHOCTh «CTpo-
UTEIBCTBO YHHUKAJIBHBIX 3JaHUN U COOPYXEHHUI» C HEMPEPBIBHBIM CPOKOM OOyUCHHMS
6 nert. I[lpu pa3paboTke y4eOHOTO ILIaHa MO JaHHOW crenuansbHocT B MI'CY mcnonb-
30Bay OOTaThIil OMBIT 1O MOJATOTOBKE BBICOKOKJIACCHBIX CHEIHAINCTOB B rpynmnax TC n
KIII'C. B ocHOBY 3ak/iaibIBajIMCh T€ JUCLUIUIUHBI, KOTOPBIE MPH MOJIHOM UX OCBOEHHU
[I03BOJISUIN BbIITycKHUKaM rpynn TC ycremHo nocTynarb B acClIMPaHTypy U 3aHUMaTbCs
HAyYHO-HCCIICIOBATEIHCKOM paboTOMH, 3amuinast KaHAUAATCKUE W JOKTOPCKHE AUCCepTa-
1uH, a BeimyckHukaMm rpynn KIII'C ycnemrHo paboTtats B IPOSKTHBIX OPTaHU3AIMAX, 3a-
HUMAsICh pacueTaMi U KOHCTPYHUPOBAHHEM CIIOKHBIX 0OBEKTOB CTPOUTEIHCTBA.

[ToaroToBka MarucTpoB uepes OakagaBpuaT, HECOMHEHHO, IMEET CBOU TPCHMYIIIe-
CTBa, CBSI3aHHBIC C BO3MO)KHOCTBIO 00JIee ONEpaTHBHOTO M THOKOTO pearnpoBaHUs Ha
MOTPEOHOCTH CTPOUTENIFHON OTPACIN, MAKCUMAIIBHOE MCIIOIb30BaHUE HAyUHO-TIEAAro-
TMYECKOr0 MOTEHIMajla YHUBEPCUTETa, CTUMYJIMPOBAHUE TBOPUECKOW, HAy4YHOU M Ha-
YYHO-METOANYIECKON JEeSTENbHOCTH. B rocymapcTBeHHOM 00pa30BaTeIbHOM CTaHIApTe
3aJI0’KEHBI J1Ba HAIPaBJICHUS IMOATOTOBKM MarucTepPCKOM JuccepTalu: NPUKIaIHOe Ha-
MIpaBJICHHUE, OTBEUAIOIICE COBPEMEHHBIM MOTPEOHOCTAM IMPAKTHUCCKOHM ACATEIBHOCTH
CTPOUTEIBHON OTPaciM, M HAay4YHO-HCCIIEOBATENbCKOE HAIpaBJIEHHE C BO3MOXKHBIM
IIPOBEIEHUEM DKCIIEPUMEHTOB, UMEIOLIEE JajbHENIee pa3BUTUE B IOATOTOBKE KaHIU-
JIaTCKOM U JOKTOPCKOM AHCCEPTaIUi.

OnHako B HOATOTOBKE MAarkCTPOB uepe3 OakanaBpruaT MMEETCS U OJIUH CYIIECTBECH-
HBIH HemocTaTtok. Ha ypoBHe 0akamaBpuTa cO CpOKOM OOydeHHs 4 roma HEBO3MOXKHO
3aJI0KUTh OCHOBaTeNbHYIO (QyHIaMEHTAIbHYI 0asy, MoJoOHYI0 TOW, KOTOopas Mpea-
YCMOTpPEHa y CIELUAINCTOB. A 3a J1Ba roja B MarucTparype MOXKHO TOJBbKO YCHJIUTb
MOATOTOBKY B y3KOM HANpaBJICHUU IO BBIOPAHHOHM TeMaTHKe OymyIiedl MarucTepckon
JUCCepTaltu.

[TosToMy mpu paBHOH, Ka3aa0ch ObI, MPOAOKUTEIBHOCTH OOYUICHHUS B CIICIIUAIIH-
tete (6 yieT) u OakajgaBpuare — Maructparype (4 + 2 = 6 jer) ¢pyHAaMeHTaIbHAS MO/I-
TOTOBKA CIICIIUAIIICTOB OYy/IET CYIIIECTBCHHO BBIIIIE, YEM Y MaruCTPOB.

51 yBepeH, uro mHorue u3 BbimyckHukoB rpymni TC u KIII'C cnenuanurera B Jaiib-
HEHIIeM CTaHyT aBTOPAaMH 3aMEUaTeIbHBIX HAYYHO-TEXHUIECKUX IMyONuKanuii, B T.4. U
B xypHaiue «Bectauk MI'CVY».

C HauTy4lIMMU OKETAHUSAMH,
pupekrop MucruryTa
CTPOUTENBCTBA U APXUTEKTYPBI

®I'BOY BITO «MI'CY» r\fgg / H.U. Cennn
£ {
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MASTERS AND SPECIALIST PROGRAM
FOR SCIENTIFIC STAFF EDUCATION

The transition to the level higher education system in our country: Bachelor —
Master, Specialist — Postgraduate program — made us anxious about education
preservation of engineers-researchers and engineers-designers. In frames of our
previous scheme we educated them in the groups “Theory of Structures” (TS) and
“Structures of Industrial and Civil Engineering” (SICE).

With this aim the construction universities started a new speciality “Construc-
tion of Unique Buildings and Structures” with a continuous education term of 6
years. In the process of developing curriculum for this speciality MGSU was bas-
ing on the rich experience of top-ranked specialists training in the TS and SICE
groups. In the basis lie the disciplines, which in case of their full mastering allowed
the graduates of TS entering postgraduate studies and doing research work, defend-
ing Candidate and Doctoral Theses, and allowed the graduates of SICE working in
design organizations, calculating and designing complicated construction objects.

Master training in the bachelor program obviously has its advantages such as
the possibility to promptly and flexibly react on the requirements of the construc-
tion branch, maximal use of academic potential of the university, inspiring artistic,
scientific and methodological activity. Two directions of Master theses preparation
are lying in the basis of the State Educational Standard: the applied direction cor-
responding to the modern demands of practical activity in the construction industry
and scientific and research direction with possible experiments, which can be further
developed in Candidate and Doctoral theses.

Though training specialists in bachelor program also has one great disadvan-
tage. It is impossible to lay a fundamental basis on 4-year bachelor level, similar
to the one supposed for the specialists. And two years of master program can only
intensify the training in a specified chosen field of the future Master Theses.

That’s why in spite of seemingly equal term of education in specialist program
(6 years) and bachelor — master program (4 + 2 = 6 years), the fundamental qualifi-
cation of specialists will be higher, than the one of the masters.

I am sure, that many of the graduates of TS and SICE will further become the
authors of outstanding scientific and technical publications, including in the journal
“Vestnik MGSU”.

With best regards,
Director of the Institute

of Construction and Architecture
MGSU N.I. Senin

6 ISSN 1997-0935. Vestnik MGSU. 2015. Ne 2



APXUTEKTYPa@ U rpaA0CTOOUTEALCTBO. PEKOHCTPYKLIMS M pecTaBpaLms VESTNIK

MGSU

APXUTEKTYPA U TPAOOCTPOUTENBCTBO.
PEKOHCTPYKUUA N PECTABPALINA
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®AKTOP OTCYTCTBUSA
NTPEBECHHBI

B ®OPMUPOBAHUU
CTUWISA MYCYJIBMAHCKOM
APXUTEKTYPBI

OnucaHbl reoakonormyeckune dak-
Topbl, obycnoenuBatoLme BblGOpP KOH-
CTPYKUMWA, NPUEMOB U MaTepuarnos
ONs1 CTpoUTeNbCTBa M TEM co3aatolume
0COBEHHOCTU apPXUTEKTYPHOrO CTUMS.
PaccmoTtpeH oanH 13 cdaktopoB — ae-
duuMT apeBecuHbl. He nmes Bo3mox-
HOCTU LUMPOKO MPUMEHSATbL APEBECUHY
B KayecTBe CTPOUTENbHOro Martepua-
na v Tonnuea, 3044Me Halunv npuemsbl
BO3BELEHNSI COOPYXXEHUIN K3 Heobo-
XOKEHHOTO KMpnu4a, nepekpbitus oblie-
CTBEHHbIX 3[aHWI Kynonamu, CBoAamu
6e3 kpyxan. Popmel, co3gaHHble C MU-
HUManbHbIM MCMNONb30BaHMEM [OepeBa,
cTann 0OCHOBHbIMU OCOBEHHOCTSAMU CTU-
st MyCYNbMaHCKOW apXUTEKTYpbl.

KnioueBble crnoBa: reoakornorus,
MyCyrnbMaHcKasi apxuTekTypa, CTpou-
TenbHblE KOHCTPYKUMMW, camaH, ApeBe-
CVHa, CTpOoUTErbHbIE Neca, Kpyana.

Kynerypa u ctpoutensHoe mMactep-
CTBO HAapOAOB pa3HBIX CTpaH (POPMHUPO-
BAJIMCh U Pa3BUBAINCH MOA ICHCTBHEM
KJIMMaTHYECKUX W JIPYTUX HPUPOJHBIX
ycnoBuil. HanpoHanbHble 4epThl apXu-
TEKTYpPbI BCEX HApOJOB CBS3aHBI C OCO-
OEHHOCTSIMH NPUPOAHO-KITUMATHYECKUX
YCIOBUH MX TEPPUTOPUU: Teorpaduue-
CKOe MoJoKeHHe (KIMMaT, penbed, Ma-

S.N. Chernysheyv, E.L. Elmanova*

MGSU, *Construction
and Restoration Company
«PRACTICA»

THE FACT OF THE LACK
OF WOOD IN THE FORMA-
TION OF MUSLIM
ARCHITECTURE STYLE

The article includes an analysis of
the influence of the natural conditions of
the region on the structural and stylistic
features of Arab architecture. National
architecture depends on the features of
natural-climatic conditions of the region:
geographical location (the climate, ter-
rain, building materials), seismic activity,
geological structure.

The Muslim architecture was in-
fluenced by: high seismic activity; the
lack of wood; dry and hot climate; high
temperature drops in the daytime and
at night. These are the peculiarities of
Asia.

The Arab countries are located in
several climatic zones: in subtropical,
the Northern tropical and subequato-
rial zones. The climate here is hot and
arid. Forests grow only on some slopes.
A significant part of Africa and Arabia
is situated in the area of the desert. In
Syria forests are found only on the East-
ern slopes of the mountains. There are
stunted coniferous and deciduous trees.
These trees are thin, low and unsuit-
able for construction purposes. In Iran
forests grow on the Northern slopes of
the Mount Elbrus, at the altitudes of up
to 2500 m, and on the coast of the Cas-
pian Sea.

The Central Iranian plateau has al-
most no vegetation.

There is very little rainfall (100...250
mm per year). The air cools down quick-
ly at night. There are also large diurnal
and seasonal temperature changes.
Rock formation is weathered therefore
the sandy-clay deposits are formed.

They are suitable for making bricks.

© YepHsbiwes C.H., EAvaHosa E.A., 2015
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TEpHaIbl JJIS1 CTPOUTENIBCTBA), CeHCMHU-
Yeckash aKTHBHOCTh PETHOHA, T'€OJIOTH-
YECKOe CTPOEHNE OCHOBAHUH.

CrpouTenbHbIe TPUEMBI, KOHCTPYK-
[IUU, MaTepHaibl CTAHOBATCS PE3yibTa-
TOM TBOPYECKOM JESTETFHOCTH YeJIOBe-
Ka 110 OCBOCHHUIO IPUPOTHOTO TIPOCTPAH-
CTBa M PAa3BUBAIOTCS B HEPa3pBIBHOM
CBSI3H C HUM.

B xaxxmom Hapo/e BeKaMu HaKaruIn-
BaJICSI OIBIT CO3HATeNbHOTO Tpyna. OH
BBIPQXEH B apXUTEKTYPHBIX ITOCTPOH-
kax. Hampumep, Ha Pycu OCHOBHBIM
CTPOUTENBHBIM MaTepuajoM Obla ape-
BECHHA, 2 OCHOBAaHMEM — JWCIIEPCHbIE
rpyHTHL. Hecymas crmocoOHOCTh Takumx
TPYHTOB HEJOCTATOYHA IS TSKEITBIX Ka-
MEHHBIX 3/1aHuii. ICKyCCTBO CTPOUTEIIb-
CTBa 3aBHCENO OT 3HAHUS Marepuaia
(apeBecwHBI) U YMEHUS MPUMEHSTH €T0
B YCJIOBHUSX XOJIOJHOTO U BIIAXKHOTO KITH-
Mara. B apxutexrype 5TH 3HaHUS BbIpa-
KAIIMCh B OIPE/IEIIEHHBIX, XapaKTEPHBIX
JUTSL IEPEBSTHHOTO PYCCKOTO 30A4Y€CTBa
¢dopmax. Tak HAIMOHABHBIN apXUTEK-
TypHBI CTHIL HEceT B cebe (opMEI,
MPOJIKTOBAHHbIE TMPUPOJHON Cpenon
TOM 3eMJIM, Ha KOTOPOH OH «BBIPOCH.

B coBpeMmeHHBIX HaydHBIX pabo-
Tax O MYCYJIbMAaHCKOH apXHUTEKType
ee (OpMBI CUHTAIOTCA TPOHU3BOAHBIMHU
OT 3aKOHOB IIapuara, OOIIEeCTBEHHOTO
ycTpolicTBa U TpeboBaHuid uciama [1—
5]. CroxxHBIE 3IIEMEHTHI KOHCTPYKITUH U
WHTEPHEPOB MEYeTeW BBITOIHSIOTCS B
COBpPEMEHHBIX MaTepuaiax M 10 COBpe-
MEHHBIM TEXHOJIOTHSIM, HO KOMHUPYIOT
dbopMbl mcTOpHUYecKuX 3maHuil [1, 2].
[looToMy aKTyaqpHO OTKPHITH 3aKOHBI
MIPOUCXOKIEHNUs (HopM, YITOOBI COBpE-
MEHHOE TBOPUYECTBO HE OBLIO CIETBIM
KOTIMPOBAaHUEM, a ONTUPAJIOCh Ha 3HAHNE.
OpHako OTMETHUM, YTO B OTAEIBHBIX
CTaThiX O TPAAUIMOHHON apXHUTEKType,
HanpuMmep Kyseitra [5] m banrmagemr
[7], ymomumHaeTCs, 9TO CTHIbL MECTHOH

The clay in the form of bricks was
used as a building material. The unfired
adobe was used too. It worked rather
well in dry climatic conditions. The wide-
spread use of the adobe influenced the
color of the buildings — they were the
color of soil.

The wood as a construction mate-
rial was scarce, so in large spans domes
were built. Vaults and arches were built
without the use of scaffolding and cra-
dling. This influenced their shape. Wood
is only used for architectural elements
of palaces (rare wooden tall columns,
ceilings and window grates made of
wooden elements) and for construction
of ceiling of traditional houses. Thin and
uneven beams were unsuitable for the
interior of the palaces.

Key words: geoecology, Muslim
architecture, building structures, adobe,
wood, scaffolds, centrings.

Culture and building mastery of dif-
ferent Nations were formed and devel-
oped under the influence of climatic and
other natural conditions.

National architecture depends on
the features of natural-climatic condi-
tions of the region: geographical location
(the climate, terrain, building materials),
seismic activity, geological structure.

Construction techniques, designs,
materials are the result of creative activ-
ity of a human in the process of natural
space development and should be devel-
oped in close connection with a human.

In every nation the experience of cre-
ative work have accumulated throughout
the centuries. It is expressed in architec-
tural constructions. For example, in Rus-
sia the main building material was wood,
and the base was dispersive soils. The
load-carrying capacity of such soils is in-
adequate for heavy stone buildings. The
whole construction art depended on the
knowledge of the material (wood) and
the ability to apply it in cold climates.
In architecture this knowledge was ex-
pressed in certain characteristic forms in
wooden Russian architecture. National
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APXUTEKTYPHI CBS3aH C OCOOCHHOCTSIMHU
MECTHBIX CTPOHUTEIHHBIX MAaTEepPHaIOB U
knumara. Ha Hamn B3misizt, OONBITHHCTBO
OCHOBHBIX OCOOCHHOCTEH MyCyJIbMaH-
CKOW apXUTEKTYpPbl MPOJUKTOBAHO T€O-
9KOJIOTMYECKUMHU (DaKTOpaMH pPEruoHa,
B KOTOPOM CO3/IaBaJICS CTHIIb, HO HENb35
MOJTHOCTBIO OTPUIATh 3HAYEHHE COIH-
AJBHBIX U PEIUTHO3HBIX (DAKTOPOB.

Ha dopmupoBanme ctuist MycCynb-
MaHCKOH apXUTEKTYpbl BIUSIH CIETYIO-
M€ TE0IKOIOTHYECKHE (PaKTOPHI:

TIOBBIIIICHHASI CEHCMUYECKast aKTHB-
HOCTH PETHOHA;

CyXOH U KapKui KIUMar;

OospIIMe Tiepenaabl TeMIeparyp B
JTHEBHOE W HOYHOE BPEMSI CYTOK;

HEIOCTAaTOK JIPEBECHHBI KaK CTPO-
WTEIHOTO MaTepHhalia, a Takke B Kade-
CTBE TOIUINBA;

IIMPOKOE PACIPOCTPAHEHUE Tecda-
HO-TJIMHUCTBIX TPYHTOB MPHUTOAHBIX IS
M3TOTOBJICHHUS KHPITHYA.

B nannoif cTarhe MBI TOKaXKEM, Kak
neduIuT nepeBa BIWSI HA CO3JTaHUE
TUTTUYHBIX (OPM MYCYITbMaHCKOW apXh-
TEKTYPBI.

Crpanpl Asum u Marpuba [8§],
OpBmMit  ApaOckuit  xamudar, HWpan,
Adranncran, Tamkukucran, Y30eKUCTaH
pacrookeHbl B CXOXKHX  KIMMaTH-
YecKHMX Tosicax. B cyOTpornmyeckoM,
TaK Ha3bIBAEMOM CEBEPHOM TpOIHYE-
ckoM (B Adpuke — Caxapa, B A3und —
Apasus, 1or VpaHckoro Haropes) u Cy-
OokBaTopuanbHOM (for  ApaBHUICKOTO
M-oBa) mosicax. Ha 3HaunTeIbHON TeppH-
TOPUHU PErHMOHOB TOCIIOJCTBYET 00IacTh
BBICOKOTO JaBJICHUS, IOATOMY 37€Ch
BBITMIA/Ia€T OYEHb Mall0 OCajkoB (OT
100...250 MM B tom). OTcyTcTBHE 00-
JIaKOB Ha HeOe MPUBOIUT K (HhOpPMHPOBa-
HUIO SICHBIX M XOJIOMHBIX HOYEH (0Osaka
MOTJIIH OBI 3a/1epKaTh TEIJI0, UAYIIEe OT
3emmn). Pe3kue CyTOUHBIC W CE30HHBIC
nepenagsl  TEMIIEpaTyp CIIOCOOCTBYIOT

architectural style carries the forms dic-
tated by the natural environment of the
land, on which it grew up.

In modern scientific works on Mus-
lim architecture its forms are supposed
to be derivative sometimes from Shariat
laws, social structure and Islamic rules
[1—S5]. Complicated construction and in-
terior elements of mosques are produced
using modern materials and modern tech-
nologies, but copy the forms of the his-
torical buildings [1, 2]. That’s why it is
of current interest to learn the origin laws
for forms, so that the modern art would
not be simple copying, but would be
based on knowledge. Though we should
point out, that in some certain articles on
the traditional architecture, for example,
of Kuwait [5] and Bangladesh [7], it is
mentioned, that the local architecture
style is connected to the features of local
construction materials and climate. We
believe that the great majority of the main
features of Muslim architecture are influ-
enced by geoecological factors of the re-
gion, in which the style was created, but
we can’t absolutely deny the importance
of social and religious factors.

The Muslim architecture was influ-
enced by:

high seismic activity;

dry and hot climate;

high temperature drops in the day-
time and at night;

the lack of wood as a building mate-
rial and as fuel;

widespread occurrence of sand-clay
soils good for producing bricks.

In the given article we will show
the influence of the lack of wood on the
creation of typically Muslim architecture
forms.

Asia and the Maghreb, the former
Arab Caliphate, are located in analo-
gous climatic zones. In subtropical, the
so-called Northern tropical (in Africa —
The Sahara, in Asia — the Arabian Des-

Architecture and urban development. Restructuring and restoration
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BBIBETPUBAHHUIO TOPHBIX MOPOI U 0Opa-
30BaHUIO TT€CYAHO-TIIMHUCTHIX OTIOXKe-
HUM, TPUTOMHBIX I TIPUTOTOBIICHUS
KHpTIHYa.

MN3-3a HEOOCTAaTOYHBIX  OCAJKOB
Jieca mpoM3pacTaloT JIUIIH HA HEKOTOPBIX
ckioHax rop. B Adpuke u ApaBuu mpe-
oOmamaroT mycTeIHU. Bcerpeuaromuecs
30€Ch TaJIbMbl HMEIOT HEOONBIIYIO
npounocTs. B Cupum neca HaxomsTcs
TOJIBKO HAa BOCTOYHBIX CKIIOHAX TOp, W
B OCHOBHOM — HHU3KOPOCIIBIE XBOWHEIE
W JIMCTBEHHBIE TOponbl. Ha 3amamHbix
CKJIOHaX TPOM3PACTAIOT BEYHO3EICHBII
ny0, JaBp, MHUPT, OJ€aH[p, MarHoyus,
¢uKyc, KWmapuc, aijernckas cOocHa H
nuBaHCKHHA Kenmp [9]. epeBrs Ha mona-
BIISIFOIIEH YacTH TEPPUTOPHUU HE AOCTH-
raloT HA 3HAYATENBHON TONIIMHBI, HU
3HAYNTENBHON BBICOTHI, HEOOXOTUMBIX
JUTSI IEPEKPBITHS JKUJIOTO ITPOCTPAHCTRA.
B Upane neca 6orade, HO TponU3pacTaroT
JIUITH Ha CEBEPHBIX CKIOHAX DIn0ypca,
Ha BbIcoTe A0 2500 M, W Ha mobepe-
*be Kacruiickoro Mops. OTO MIUPOKO-
JTUCTBEHHBIC Jieca (my0, KieH, Oyk) Ha
CKJIOHaX M CyOTpomuyeckne Jjeca Ha
moOepexnse. Ha CckioOHax HEBBICOKHAX
Top mpeodnamaeT CTemHas W IyCTBIH-
Has pacTUTeNbHOCTh. Ha meHTpans-
HoM MpaHCKOM IiaTo W Ha Iore CTpa-
HBl PAaCTHTEIHHOCTH TMPAKTHYECKH HET.
JedumuT 3eneHu ctanu BOCIOIHATD T0-
cajkamu. B roponax Mpana napku cranu
MpPU3HAKOM OOraTrcTBa W BEIWYMs, Tpe-
0OBaJM CIIOXKHBIX THUAPOTEXHUYECKUAX
COOPY)KEHHUI M CO31aBaIINCh KaK MPOM3-
BeZieHns nckyccra. «llepcsl ctamm skc-
MepTaMu B CO3JJaHUH CaJI0B, pa3padboTa-
JIX CBOW 0COOBIN, HETIOBTOPUMBIH CTHIIH
B TIPOCKTHPOBAHMWU CaJI0OBO-TIAPKOBOTO
npoctpancTBay [10]. Takke HeOOIBIIOE
pasHooOpasne pacTUTEIbHBIX (HOPM IT0-
BJIMSUIO HA MIMPOKOE PACIPOCTpaHEHHE
TEOMETPUYECKUX OPHAMEHTOB B MY-
CyJIbMaHCKOU apxuTekType [11], 9To0BI
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ert, the South of the Plateau of Iran) and
subequatorial zone (the South of Arab
Peninsula). On large areas of these re-
gions the area of high pressure domi-
nates, so there is very little rainfall (from
100 to 250 mm per year). No clouds in
the sky lead to the formation of clear and
cold nights (clouds could hold the heat
coming from the Earth). Sharp diurnal
and seasonal temperature variations con-
tribute to the weathering of rocks and the
formation of sand-clay deposits suitable
for making bricks.

Due to insufficient rainfall forests
grow only on some slopes. In Africa and
Arabia deserts prevail. Palm trees have
little tensile strength here. In Syria for-
ests are found only on the Eastern slopes
of the mountains, and they are mostly
stunted coniferous and deciduous trees.
On the Western slopes there grow: ev-
ergreen oak, Laurel, Myrtle, oleander,
Magnolia, Fig, cypress, Alaska pine and
cedar of Lebanon [9]. The trees do not at-
tain a considerable thickness and height
required for ceilings of residential space.
In Iran forests are richer, but they grow
only on the Northern slopes of Mount
Elbrus, at the altitudes of up to 2500
m, and on the coast of the Caspian Sea.
These are deciduous forests (oak, maple,
beech) on the slopes and subtropical for-
ests on the coast. On the slopes of low
mountains steppe and desert vegetation
prevails. There is almost none vegetation
on the Central Iranian plateau. The lack
of vegetation was made up by planting.
In the cities of Iran the parks became an
attribute of wealth and royalty, they re-
quired complicated hydraulic structures
and were created as pieces of art. “Per-
sians became experts in creation of gar-
dens, developed their own unique style
in the design of park and garden area”
[10]. Also a little diversity of vegetation
forms influenced the wide occurrence of
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MOHOTOHHOCTH M aCUMMETPHUH MEPTBOI
MyCTBIHA TPOTHUBOIIOCTaBUTh CHMMe-
TPHIO U KPACKH PYKOTBOPHBIX CO3aHUM.

C JapeBHEHImMX BpeMEH B JTHX
CTpaHax Uil KPYyMHEWIINX W MaJbIX
MOCTPOEK HCIONB30BAJIM B KadecTBE
CTPOUTENFHOTO MaTepuasa TIINHY, Pexe
M3BECTHAK U Mpamop. [lupoko ucmomns-
30BaJIM CaMaH — KHUPITUY, HE ITOJIBEpTraB-
IITUICS 00XKUTY, KOTOPBIH XOpOIIo pado-
TaJl B YCIOBHSX neduiura ocaakos [12].
Wpanckuii ropon bam 1mienukom Ob11 110-
cTpoeH u3 camaHa. OO0OXKCHHBIH KUP-
MUY TIPUMEHSUITA PEJIKO U3-3a OTCYTCTBHS
torutuBa. [llmpokoe nprMeHeHne camana
TTOBITHSIIO HAa OOJIMK MYCYJIEMaHCKOH ap-
XUTEKTYpbI, B IEPBYIO O4Yepe/ib, Ha IIBET
3M1aHuil — 1Ber 3eMiM. lloHMkeHHas
MIPOYHOCTh HEOOOXKEHHOTO KHpIHYa
TpeboBana yBENTUYEHHUS TONIIMHBI CTEH
B HIDKHEH YacTH, 3TO B CBOIO O4Yepeib
CMEIIajgo HEHTP TSHKECTH 3TaHHS BHU3
(puc. 1) u MOBBIIIATIO CEHCMOCTOUKOCTH
coopyxenus [13].

Puc. 1. Kpenocts Apk B . byxapa,
V30ekucran

K mpumepy, Ha Tepputopuu Upaka
B . Camappa COXpaHMJICS MHHApET
Mausus (IX B.), uMeromumii Ha BCIO BbI-
COTY CIUPAJIbHBIH TAHYC M0 HAPY)KHOH
cropone cTeHsl [14]. Takux MUHApEeTOB
B [lepenueii A3uu Heckonbko. Takxke
COXPaHWINCh 3UKKYpPAaThI, IO KOTOPHIM
CO3/1aH U3BECTHEIN 00pa3 BaBuioHcko#
Oamnu. Mx ¢opma momumo ee ycToii-

geometrical ornaments in the Muslim
architecture [11], in order to set sym-
metry and colors of man-made creatures
against the monotony and asymmetry of
the dead desert.

Since the ancient times in these
countries for major and small buildings
clay, more rarely limestone and marble
were used as a building material. Adobe
was widely used of — a brick not sub-
jected to firing, which worked well in
terms of precipitation deficit [12]. The
Iranian city of Bam was entirely built
of adobe. Burnt bricks were used rarely
because of the lack of fuel. The wide-
spread use of adobe influenced the shape
of Muslim architecture, primarily on the
color of the buildings — the color of the
earth. Reduced strength of unfired bricks
required increasing the thickness of the
walls at the bottom, this in turn has shift-
ed the centre of gravity of the building
down (fig. 1) and increased the earth-
quake resistance of the buildings [13].

Fig. 1. The Ark fortress in the city of
Bukhara, Uzbekistan

For example, in Iraq territory in
Samarra city a minaret, the Malwiya
Tower (19th c.) survived, which has a
spiral ramp at the outer wall throughout
its height [14]. There are few such mina-
rets in the Western Asia. Also ziggurats
survived, according to which the famous
image of the tower of Babel was created.
Their form was determined not only by

Architecture and urban development. Restructuring and restoration
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YUBOCTH OblIa OOYCJIOBIEHA OTCYTCTBH-
€M CTPOMTEIBHBIX JIECOB NMPU BO3BEICHHUH
OamrHu, KaMeHb WIIM KUPIHUY MTOJHUMAIHN IO
Mepe BO3BEIEHHUS CTEH MO 00pa3oBaHHOMY
HaHmaycy.

Hdeduuut apeBecHHBl  MPOTUKTOBAI
cnennpuueckyo GopMy MEpeKpbITHH, M0Y-
TH TIOJHBIH OTKa3 OT IUIOCKUX OalouyHBIX
nepekpbITuid. [l1ockue mepekpwITHS HC-
MOJIB30BAIMCH TOJIBKO B MaJbIX KHJIHIIHBIX
M XO3SIMCTBEHHBIX IMOCTPOHKAX HEOOraThIX
TOpLEB, KOTOPbIE TPUMEHSIIIH TOHKOCTBOIIb-
HBIC M KPUBbIC MaJlble IePEBbs, pacTylIue Ha
CKJIOHAX, /1a U3pe/IKa B POCKOLIHBIX JBOPLAX,
TJIe UCTIOJIb30BaJIach MPUBO3HAS IPEBECHHA.

Jnst mepekphITHS MPOCTPAHCTBA MEde-
Te, ABOPILIOB U JPYTHX MOMEUICHUH UCTIONb-
30BaJiCsl OOBIYHO KYIIOJ WM TPyINIa Kyro-
JIOB, OMHUPAIOUIMXCS HA CTEHBI W KOJOHHBI.
Kynon oOb1vHO BO3BBILICHHBIH U TPEICTaB-
JSIOIIUE B cBOEeM Tipoduiie Tpu poaa JTHHUH,
KOTOpbIC MBI HaliieM W B apKax: CTpenbya-
ThI€, MTOJIKOBOOOpa3HbIC U KWIeBUIHBIE [15].
Bonpime mposeTsl OOIEeCTBEHHBIX 31aHHH
MIEPEKPHIBAIOTCS KYTIOJIAMH HIIM CBOJYATHIMH
KOHCTPYKIHUSIMH (KPECTOBBIE CBOABI BCTpeYa-
IOTCSI PeIKo). DTO MOTYT OBITh KBaJpaTHBIC
3aJIbl, TIEPEKPBITHIC KYIOJIOM, 4acTO BCTpe-
YaloTCSl KyIoJia BO3BBIMICHHBIX OYEPTaHUM,
CO CIIOKHOH KOHCTPYKIHMEH, COCTOSIIUE U3
OTAEBHBIX cheprdeckux (HOpM UK CerMeH-
TOB; WJIA MHOTOHE(HBIE MEUETH, MEPEKPbI-
ThI€ KyIOJIAMH MaJbIX TPOJETOB Ha KOJOH-
HaX-TMMJIOHAX WIH CBOIAMH, ONHPAIOIIUMHCS
Ha apkazpl (apKaabl OJHO- WU ABYXbSPYC-
Hele) [16—22]. Kymona nmpuMeHsSIOTCS U B
TPaJUIIMOHHOM JKHWJIMIIE JIIOJCH CpPEIHEro
¥ Masioro gocrarka. OHM BO3BOISTCS C HC-
MOJIb30BaHUEM IIIMHBI U THOKOTO TPOCTHHKA.

CummeTpus KyToja MmoBJeKIa 3a co0oit
HEHTPaJbHO-CUMMETPUUHYI0 (hopMy TIIaHa
MOAKYIOJNBHOTO ToMeleHus. Yame Bcero
910 OBUT KBajpar. Hambonee mpocto ObLIO
HaKpbITh KYIOJIOM KBaJpaT €O CTOPOHOM
10 5 M [23]. OT0o ynoOHBIN pazMep >KUIOi
KOMHATBI, IPUHSTHIA BO BCEM COBPEMEHHOM
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its stability, but also by the absence
of scaffolding during the construc-
tion: stone or brick was lifted with
the help of the ramp.

The scarcity of wood has deter-
mined a specific form of the support-
ing structures of the ceiling, almost
the absence of flat beam slabs. Flat
slabs were used only in small, liv-
ing and household buildings of not
very rich hill people, who used thin
trunk and writhen trees, which grew
at slopes, and very rarely in magnifi-
cent palaces, where imported wood
was used.

For covering of the space of
mosques, palaces, and other build-
ings usually dome or group of
domes supported by columns were
used. The dome was usually el-
evated and represented three kinds
of lines in its profile, which can be
found also in the arches: Lancet,
horseshoe-shaped and keeled [15].
Large spans of public buildings
were overlapped by domed or vault-
ed structures (groin vaults are rare).
It can be square halls, covered with
a dome, lofty dome shapes are fre-
quent, with a complex design con-
sisting of a single spherical shapes
or segments; or multinave mosques,
covered by domes of small spans on
the columns, pylons or vaults rest-
ing on the arcade (one- or two-tier
arcades) [16—22]. Domes are used
in traditional housing of the people
with small or moderate means too.
They are built using clay and flex-
ible cane.

The symmetry of the dome re-
sulted in central-symmetric form of
underdome premise plan. In most
cases it was a square. It was more
easy to cover a square with a side
not more than 5 m with a dome [23].
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mupe. TakoBa 1o TUTOIMAAM KIETh pycC-
CKO¥ M30BI, IPSMOYTOJIbHASI, HO OOBITHO
He KBajparHas. [IpummepHO TakoBa IO
TUIOMIAIN KpyTJias MOHTOJIbCKasi IopTa.
Takumu 1O TUTOINAZM CO3JABAUCH U
KHUIIbIE KBaJpaTHBIC TIOMEIIECHUS B MYy-
CYTBMAaHCKHAX CTPaHaX CpPETHEBEKOBBSI.
Tak cTposiT Tam U ceifyac.

Hazpannsie crnemmduaeckue dop-
MBI KYyTIOJIOB, CBOJOB M apOK IPOJIHK-
TOBaHBl ~ OTCYTCTBHEM  JIPEBECHHBI.
Hedumur apeBecMHBI 3acCTaBWII  HC-
KaTh CIIOCOOBI BO3BEACHUS TEPEKPBITHS
OOJBIIMX TIPOJIETOB O3 MUCIOIB30BAHNUS
OmanyOKl W CTPOMTEIBHBIX JIECOB. Tak
MOSIBISIETCST  0€30TaTy00UHBI  CITOC00
CTPOUTENHCTBA KYIIOJIOB, aPOK, CBOIOB.

CaMblil 3HAMEHUTHIN MaMATHUK OC-
MaHCKOH 31mox®W B Jlamacke — MedeThb
Takusa Cyneiimanus [24]. Ee 3am mepe-
KPBIT KyIIOJIOM, OTKPBITHIH MOPTHK C ap-
KaJlaMH Ha KOJIOHHAX, BeyIIHil BO IBOP,
MEPEKPHIT TpeMs Kymonamu. Kak BUIHO
Ha pHC. 2, ABOP OKPY>KAIOT apOYHBIE ra-
Jiepen KeNUi, IePEeKPBITHIX TaKXKe KyIo-
JIaAMH.

It is a convenient size of a living room,
usual in the whole modern world. It is an
area of a room of a Russian izba, which
is usually not square, but orthogonal. It is
approximately the area of a round Mon-
golian ger. Also it was the area of living
apartment premises in Muslim countries
of the Middle Ages. It is the way they
build now.

The enumerated specific forms of
the domes, vaults and arches are deter-
mined by the absence of wood. The scar-
city of wood made people find ways of
construction to cover long spans without
the use of formwork and scaffolding. So
there appears the method of constructing
domes, arches, vaults without formwork.

The most famous monument of Ot-
toman epoch is the Damascus Mosque
Takiya Sulaymaniyah [24]. Its hall is
covered by a dome; an outdoor portico
with arches on columns, which leads
to the courtyard, is covered with three
domes. As we can see on fig. 2, the court-
yard is surrounded by arched galleries of
cells also covered by domes.

Puc. 2. Meuets Taxust Cyneiimanus B
Jamacke. 1554 1. [20]

N3 Bcex dopM apok, IMOKa3aHHBIX
Ha puc. 3, u3-3a jedunuTa IpeBeCHHBI
Yalie BCEerO MCIOIh30BaU BUIBI 6, 2 U
0. OTcyTCcTBHE Marepualia i yCTaHOB-
KA KpyXXaJ TIPUBEIO K H300pETEHHIO
CTPENBYAThIX apOK — OJIHOM M3 Xapax-
TEPHBIX 0COOEHHOCTEW MYCYIbMaHCKON
ApPXUTEKTYPBl. ApPKH cTpensdaroii dop-
MBI (puC. 3, 2) MOTJIM BO3BOAMTHCS 0€3

Fig. 2. Mosque Takiya Sulaymaniyah
in Damascus. 1554 [20]

Of all the forms of arches shown
on fig. 3, due to the scarcity of wood
the variants ¢, ¢ and 0 were most com-
monly used. The absence of the mate-
rial for installation of cradling led to the
invention of lancet arches, one of the
characteristic features of Islamic archi-
tecture. Arches of lancet shape (fig. 3, 2)
could be erected without the use of cra-
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BECTHMK 212015

MpUMEHEHUsT KpyXaJs, Onarofaps ux
MOITLEMHUCTOU popMme. B Takoit apke mod-
TH OTCyTCTBOBa pacriop. Crpensyaras
apka, BepOsITHO, BO3BOIMIIACK, TTOI0OHO
CTpENBUaThIM CBOIaM, Oe3 omaayOKu
(puc. 3, 2). Jlns yerpoiicTBa cBoma mep-
BBIA PsiJl KUpPIUYEH BBIKIIAbIBAIN Y-
TEeM TPHUKPEIUICHHS K OCHOBHOW CTEHE
MOCpeJCTBOM pacTBopa. JlanbHelas
KJ1a/IKa TIPOM3BOIMIIACH TTOCIIE0BATEIb-
HO HaBucaroummu psagamu. [Ipodnis
YMEHBIIIAN PaclOpHBIE YCHIHS B apke,
9TO OBLTO 0COOCHHO BaXKHO TP OECKpY-
KAITbHOW TEXHHUKE KIAJAKH M B YCIOBHUAX
MTOBBILICHHON CECMUYHOCTH.

a o]

Puc. 3. ®opmMbl apok B MyCy/IbMaH-
CKOM apXWUTEKType: ¢ — KWIeBUAHAs, O —
MONYIMPKYIbHAS; 6 — MOJAKOBOOOpa3Has; & —
CTpenbiaras; 0 — TPEXJIOHOCTHAs

Crpenpuaras apka, IIMPOKO pacrpo-
cTpaHeHHas B Mpane, ucronb3oBaiach
TaM ¢ IpeBHOCTH. DTy GOpMy 4acTo uc-
MOJIB30BAJIM [TPH BO3BEACHUH KaMEHHOU
apku 0e3 TPUMEHEHUS Kpy>Kalsl, PSIbl
KaMEHHBIX OJIOKOB YKIaAbIBAJIHCh TOpHU-
30HTJILHO (0€3 pacropa).

[TonxoBooOpa3Hbie apku (puc. 3, 6)
BO3BOJAMJIMCH C TIOMOIIBIO KPY»Kall, OIH-
paroluxcs He Ha CTPOUTENBHBIE Jieca,
a Ha IIAThI apoK, T.C. IJId BO3BCACHUSA
apKu MPUMEHSIINCH KpyXKaJla, HO YTOObI
HE BO3BOJIUTH Jieca OT TOJIa TOA ISATY
ApK1, UuX onvpajrd Ha CTCHbI B YPOBHC
nATHI Oyayien apku (puc. 4, a). 910 na-
BaJIO OOJBLIYIO SKOHOMHIO JiepeBa Mpu
yCTpoHCTBe KpyxKasl. MOTIIM HCIOJIB30-
BaTb [JIA YIIOPOB TOHKHUE, HO ITPOYHBIC
1 HC MPAMBIC CTBOJIbBI MECTHBIX HH3KO-
POCIBLIX IOpOA U IINIOAOBBIX JICPEBLEB.
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dling due to their extended upwards
form (center of gravity of masonry does
not go beyond its limits). There are no
stretching power in these arches. Lan-
cet arch was probably built like lancet
vaults, without formwork (fig. 3, 2).
For vault construction the first row of
bricks was laid by attaching to the main
wall by means of a solution. The fur-
ther clutches have been consistently
produced in hanging rows. The profile
reduced the spacer efforts in the arch,
which was especially important in the
method without formwork and in the
conditions of high seismicity.

Fig. 3. The forms of arches in Muslim
architecture: a — keeled; 6 — semicircular;
6 — U-shaped; ¢ — lancet; 0 — three-flanged

Lancet arch is widely spread in
Iran, it has been used there since the an-
cient times. This form was often used in
the construction of a stone arch without
the use of cradling, the rows of stone
blocks were laid horizontally (without
thrust).

U-shaped arches (fig. 3, 6) were
constructed using cradling, they were
laid on abutments, but not on scaffold-
ing. That means cradling was used, but
in order not to erect scaffolding from
the floor under the arch heel, they were
leaned to the walls in the level of the
heel of the future arch (fig. 4, a). This
gave great savings of wood during the
construction of falseworks. For the
stops thin but strong and not straight
trunks of local breeds and fruit trees
could be used. It is possible that this
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