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DEAR CONTRIBUTING AUTHORS
AND READERS,

As a new Member of the Editorial Board of Vestnik MGSU, I am both pleased and hon-
oured to have the opportunity to address you in this editorial.

My background and relationship with Moscow State University of Civil Engineering
(MSUCE) concerns mainly building materials, which is also the name of my chair at Eind-
hoven University of Technology. In my country, and neighbouring countries in Western Eu-
rope, an important topic is the environmental impact of building materials. In other words,
their sustainability, of which durability is one aspect only. This importance is reflected in
R&D efforts, in rating instruments such as BREEAM and LEED, and in new standards.
During my visit to MSUCE last November, the standardization experiences of the EU and
Russia were shared. Also from recent publications in Vestnik MGSU it is clear that sustain-
ability is high on the research agenda in Russia. This makes sense, since the building sector,
comprising both buildings and infrastructure, is the largest consumer of energy and materials
in the world. Building materials are globally of the utmost importance, both economically
and environmentally, but their production can lead to contamination as well as the depletion
of finite resources. Contamination concerns emissions to water, air and soil, and the produc-
tion of waste, stench, noise, and other forms of nuisances. This takes place not only during
production, but also during the entire life-cycle (and beyond) of a material and object.

The demand for sustainable materials is not only encouraged by the authorities, but is
also supported by various current trends in the building industry, namely the introduction
of new procurement and contract forms such as Private Finance Initiatives (PFI) and Public
Private Partnerships (PPP), and by more performance-orientated clients (both public and
private).

At the same time, construction companies have changed their strategic focus from cost-
efficiency to adding value for money for the client, resulting in new contract forms such
as Design & Construct (D&C), Building, Operate & Transfer (BOT) and variants of these,
which focus on the Total Cost of Ownership rather than the investment costs alone. A posi-
tive development, associated with the procurement shift just described, is that all EU member
states have developed a CE mark for the building industry. The idea behind this CE mark
is to facilitate cross-border trading. This means that within the building industry, materials
and objects are judged more on functional demands and less on product specifications - the
so-called ‘defined performance design’.

This creates competition and hence a tremendous demand for innovation by the con-
struction industry, in which the academic world has a unique opportunity to generate the
required science and know-how. In my group, jointly with the building industry, we are inten-
sively involved in the development of eco-building materials and solutions. MSUCE is also
involved in some of these developments. This year (2013) is the official Russia - Netherlands
Year, and I am very much looking forward to expand this joint cooperation. You, the reader,
will be informed about the outcome of our joint efforts in future issues of Vestnik MGSU!

Professor Jos Brouwers
Department of the Built Environment
Eindhoven University of Technology
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YBAKEMBIE ABTOPbBI U UUTATEJIN!

S Bomien B cocTaB peJakLMOHHOW Koyuteruu xypHaina «Bectauk MI'CY» coBceM HenaBHO, 1mo-
9TOMY BO3MOXKHOCTB 00PaTHTHCSI K BAM — OOJIbILAst YeCTh ISl MEHS, H 51 C YI0BOJIECTBHEM IIPUCTYIIAIO K
OOIIEHHIO C HAIIMMU YATATEIISIMH.

B cdepy Monx mHTEpECOB, KOTOpBIE M CTAIM NpeaMeToM cotpynHmdectBa ¢ MI'CY, B OCHOBHOM,
BXOJISIT CTPOHTENbHBIE MaTepuaibl. Sl paboraro Ha Kadeape CTPOUTENbHBIX MAaTEPUAIOB B YHUBEPCUTETE
. OiinaxoBeH. B lommanauu U B rpaHnyaiiux ¢ Hell crpaHax 3anaaHoil EBporisl ceppe3Hoe BHUMaHKE
yAeISIeTCsl BO3ICHCTBHUIO CTPOUTEIEHBIX MATEPHAJIOB Ha OKPYIKAIONIYIO cpey. MHBIMHU CIIOBaMH, HX SKO-
JIOTHYHOCTH, YaCThIO KOTOPOH SBIISIETCS JOITOBEYHOCTh. BaXKHOCTH JAHHOTO BOMPOCA HAIIIA CBOE OT-
pakeHHe B MHOTOYMCIICHHBIX HCCIIEJOBAHMUIX, PEHTHHTOBBIX cucTeMax BREAM (MeTon sKonmorndeckoi
OLICHKHU U cucTeMa pedtunra 3nanuid) u LEED (peliTuHroBast cucteMa NpoeKTUPOBAaHHS, CTPOUTENbCTBA
M DKCIUTyaTaly SKOJOTMYHBIX KWIBIX, OOIIECTBEHHBIX 3IaHUH ¥ MHKPOPAallOHOB), a TAKXKE B HOBBIX
crangaprax. B xonme moero npe6eBanus B MI'CY B HOsIOpe mpoInIoro rofa ObLT MPOU3BEACH OIBITOM
B obOmactu cranmaptm3aniy B Poccun n EBpormeiickom Coroze. Kpome Toro, HenaBHHE MyONMMKanum B
«Bectanke MI'CVY» cBUIETENBCTBYIOT O TOM, YTO BOIIPOCHI YCTOWYHMBOTO Pa3BUTHS 3aHUMAIOT JTAJIEKO HE
MOCJIEIHEE MECTO B POCCUMCKUX Hay4HBIX MccleNoBaHUAX. M 3T0 pa3yMHO, OCKOJIBbKY CTPOMTENIbHAS
OTpacib, B COCTaB KOTOPOH BXOMAT M 3AaHMUS, ¥ HHPPACTPYKTYpA, SIBISIETCS KPYITHEHIIIM ITOTpeOnTeIeM
SHEPTHH M MaTepuajoB BO BceM Mupe. CTpONTENbHBIC MaTepHalIbl HCKIIOYUTEIIBHO BXKHBI B ITI00Ab-
HOM MacITabe, Kak ¢ 9KOHOMHIECKOH, TaK U C SKOIOTHYECKOM TOUEK 3PEHMS, a UX TIPOU3BOJICTBO MOJKET
IPUBECTH K 3arPsI3HEHUIO OKPY’KAfoLIel Cpe/ibl M UCTOLIEHHIO PECYPCOB. 3arps3HEHUIO TIOBEPraroTCs
BOJIa, BO3/IyX M [IOYBA; KPOME TOT0, OECITIOKOMCTBO TOCTABISIET HAKOILIEHHE MycOpa, CMpa/i ¥ IIlyM, paBHO
KaK ¥ Jpyrue NCTOYHUKH BPEIHBIX Bo3AelcTBhil. 1 Bce 3TO COIMyTCTBYET HE TOIBKO IPOLECCY CTPOH-
TEIbCTBA, HO ¥ BCEMY JXKM3HEHHOMY LUKy MaTepHaloB 1 00BEKTOB CTPOUTENBCTBA, U JaKe MPOJOIDKa-
€TCsl TIOCJIE €0 3aBEPIIECHHSI.

Crpoc Ha 9KOJIOTHYHBIE CTPOUTEIIbHBIC MaTepualibl He TOJIBKO MIPUBETCTBYETCS OpraHaMU BIIACTH,
OH TaKKe HaXOAUT OTKIHMK M B CTPOHTEIBLHOH OTpAacii. DKOJIOTHYHBIE MAaTepHAIbl CTAIH MPEIMETOM
HOBBIX BHJIOB COTPYAHHYECTBA MO MOCTABKE MATCPHANIOB U MOAPSAHBIM paboTaM, TaKHX KaK YacTHBIC
(unancosbie nanimatyes! (PFI) n rocynapcrsenno-uactoe naptaeperso (PPP), B HuX 3auHTEpecoBaHbI
KJIIMCHTBI — IroCyJapCTBCHHLIC Y YaCTHBIC OpraHu3alvu, KOTOPLIC B 3HAYUTEIHLHOM CTEIEHH OPUEHTUPO-
BaHBI Ha KOHEYHBII pPe3yJIbTar.

B T0 ke Bpems1, CTpOUTeIbHBIE KOMITAHHUH IIEPEOPHEHTHPOBAIIN CBOU CTPATErNIECKUE 3a1a4H ¢ 00e-
criedeHns Y(pGEKTUBHOCTH 3aTpaT Ha MPEYMHOKEHHE TTOIb3bI AT KIMEHTOB 3a MX CUET, UYTO U IPUBETIO
K pa3paboTKe HOBBIX CTaHJAPTOB MOAPS/IHBIX PAbOT, HAMPUMEp, MOAPsIA HA MPOEKTHPOBAHUE U CTPO-
urenbetBo (D&C), crpoutenseTBo, SKCILTyaranuio U nepepady obsekra kimenty (BOT), a tawke mx
MOJIBHIOB, YTO CBU/IETEILCTBYET O HAMEPSHUH yUHUTHIBATh OOILYI0 CTOMMOCTE BIIaJICHHSI IMYIIECTBOM,
a HE TOJIBKO MHBECTHUIMOHHBIC BIOKECHHA. [IOMOKUTETHHBIM MOMEHT TakKe CBSI3aH C M3MEHEHUSIMH B
MOPSIZIKE TTOCTABOK, O KOTOPOM YK€ TOBOPHIIOCH B MOEM OOpAIEHHH, OH 3aKIIOYaeTCsl B TOM, YTO BCE
rocynapcrsa — wieHbl EBpocoro3a coBMecTHO pa3paboTaiy eIUHYI0 CHCTEMY MapKHUPOBKH COOTBET-
cTBUs cTaHnapraM EBporeiickoro coobmiecTsa Juisi CTPOUTENILHON OTPACIIH. DTO 3HAYMUT, YTO B paMKax
CTPOUTENBHON OTpaciIy Marepuaibl M OOBbEKTH OIICHUBAIOTCS B OOJBIICH CTENEHH C TOYKH 3PSHUS MX
(DYHKIIMOHATIBHOTO MPEIHA3HAYEHUSI U B MEHBIIEH — C TOUKH 3PEHUs CTeNU(pUKALIN TPOTYKINH, YTO
HPE/ICTABIISET COOOH «IIPOSKTHPOBAHUE, OPUEHTHPOBAHHOE HA PE3YJIHTAT HAa OCHOBE IPEyCMOTPEHHBIX
[IapaMeTPOBY.

A 9TO CIIOCOOCTBYET KOHKYPEHITHH, TEM CaMBIM, CO3/IaBasi OTPOMHBIH CIIPOC Ha HHHOBAIMH B cepe
CTPOMTENLCTBA, Oarofaps 4eMy HayIHBII MUP MOydaeT YHUKAIBHYIO BO3MOKHOCTB OCYIIECTBIIATH BCE
HEOOXOMMBIE CCIIE0BAHUS U CO3/aBaTh HOy-Xay. B Hamleil HaydHOI rpymie Mbl B COTPYAHUYECTBE CO
CTPOUTENLHON OTPACIIBbIO AKTHBHO 3aHUMAeMCsl Pa3paboTKOM HKOIIOTNYECKU YUCTBIX MAaTEpHANIOB U TeX-
Hyeckux penieHuid. MI'CY Takke 3aHnMaeTcst Takumu uccinenoBanusimu. 2013 roj 0ObsIBIEH TOIOM
Jpyx6561 Poccnn m Hunepinanaos, u s pacCUMTHIBAIO HA CYIICCTBEHHOE PACIIMPEHNE COTPYTHUYCCTBA
MEX/y HalIUMH CTpaHaMHU. A BBI, YUTATENH, TTOTyYUTE BO3MOKHOCTD Y3HATh O HAIIMX JOCTIDKEHHAX Ha
cTpaHuIax Oyaymux BelyckoB «BectHrka MI'CYy!

Tpodeccop Moc Bpoyape,

DaKyabTeT 3aCTPOSHHOMN Cpe/Ibl
TexHuueckoro yHuBepcureTa r. DitHaxoseH, Hunepraanasl
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061ume NPo6AEMbI CTPOUTEALHOM HayKu M MPOU3BOACTBA. YHUDUKALMSA U CTaHAAPTM3ALMS B CTPOMTEALCTBE VESTNIK
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OBLUUE NPOBJIEMbI
CTPOUTEJIbHOU HAYKU U NMPOU3BOACTBA.
YHUOUKALNA N CTAHOAPTUSALIUA B CTPOUTEJIBCTBE

VK 624.046.5/624.014

B.B. Hapoabcknii, FO.C. MapTbiHOB
BHTY

OIIEHKA OIIMBOK MOJEJIEM COITPOTUBJIEHUS CJIBUTLY,
INPUHATBIX B EN 1993-1-5 U CHMII 11-23

MpuBeneHa obLasa xapakTepucTmka Mogene ConpoTUBIEHNS CABUTY, NMPUHSATLIX B
EN 1993-1-5 n CHul 11-23, n nx obnactb nprmeHeHuns. CoctaBneH 6aHk akcneprmMmeH-
TanbHbIX AAHHBIX UCMBITAHWUI CTanbHbIX 3eMeHToB Ha casur. OnucaHa npouenypa ux
oTbopa 1 ConocTaBneHNs C TEOPETUHECKNUMU 3HaYeHNAMN. BbinonHeHa oLeHka ownbok
mMozaenen ConpoTUBMEHNS CABUTY, YYUTLIBAOLLMX MOTEPIO MECTHON YCTOMYMBOCTU CTEH-
KV ONS 9NeMeHTOB C nonepeYHbIMU pebpamu xectkocTu. OnpeaeneHsl CTaTuCTMYeckne
napameTpbl pacnpefeneHnst olmMbkM Mogenen conpoTUBIEHUA CABUTY CTanbHOro are-
MeHTa.

KnioueBble cnoBa: EBpokoA, CONpOTMBREHWE CABUTY, MOAENb COMPOTUBEHNUS,
owwmnbka moaenu ConpoTUBMNEHNS, HAAEXHOCTb KOHCTPYKLIMK.

B mocnenHee BpeMsi O4eHb aKTUBHO OOCY)XKJAeTCsi BOMPOC HCIONb30BaHMUS
EBpoxonos Ha tepputopuu ctpan CHI. Ananu3 mozenell CONpOTUBICHUS, TIPUHS-
TbiX B CHull I1-23 [1] u EN 1993—1-5 [2], mO3BOIUT KPUTUUECKU OLICHUTD CIIOKHB-
uryrocs cutyanuio. B [3] npeacrapieH conocTaBUTENbHBIN aHAJIN3 MOJIeJIel COoIpo-
TUBJICHUSI, IPUHATHIX B HOPMAaTUBHBIX JOKyMeHTax [1—S5]. Haumyumum oOpazom
XapaKTepHU30BaTh MOACIH CONPOTUBICHHSI MO)KHO Ha OCHOBAaHMH aHAIN3a OIIMOKH
JAHHBIX Mojienieil. Pe3ynbraTsl Takoro aHanmMsa Takke MOTYT OBITh WCIOJIb30BAHBI
JUTSL OTIpe/IeTIeHNs TaK Ha3bIBa€MbIX HAIIMOHAJIBHO YCTaHABIMBAEMbIX MAPAMETPOB,
B 0COOCHHOCTH, YaCTHBIX KO(GHUIMEHTOB HAAKHOCTH. [Ipy ncmons30BaHun Me-
TOJIa pacyeTa o MPeaesIbHBIM COCTOSHUSM B IIOJIYBEPOSTHOCTHOM ITOCTAHOBKE C IO-
MOIIBIO YaCTHBIX KO3()(OUIMEHTOB YUUTHIBAIOT PA3IHUMs MEKAY PeallbHbIM (U3H-
YECKHMM IIPOLECCOM U IPUMEHSIEMON ISl €r0 ONMCAHMS pacueTHOM Monenbo. [Ipu
OMpeesieHUH CUCTEMBl YaCTHBIX KO3()(UIIMEHTOB BEPOSITHOCTHBIMU METOJaMHU He-
00X0IMMO 3HaTh 3aKOHBI M MapaMeTphl pacrpeesieHusi 0a3HCHBIX MEPEMEHHBIX, B
YaCTHOCTH, OIIMOKH MOJIEJICH COMPOTUBIICHHS.

Haunbonee 3Haummble HccienoBaHMs OMIMOKHA MOJACIH CONPOTHBIICHUS, MPH-
Hsator B EBpoxkone [2], BeimosnHeHbl Hoglund [6], KOTOpBIH Jajl KOJIMYECTBEHHYO
OLICHKY OLIMOKH MOJIESTN COTMPOTHUBIICHHUS Ha OCHOBE PE3YyJIbTaTOB HCIIBITAHUI 00JTb-
LIOTO KOJIM4ecTBa 00pa3loB Pa3InuHOrO KOHCTPYKTHBHOTO MCIIOJIHEHUS (HaJIHMuue
pebep KEeCTKOCTH, X OpUEHTAMH U T.1.). MceaenoBanus mo onpeaeneHnio OmnOKH
MOJIeNI cOnpoTUBIeHUs ciBUry, npunaroil B CHull 11-23 [1], ne npoBonunuces. B
[7, 8] oTMEUEHO TONBKO, UTO MOIEHb compoTuBienus casury B CHull 11-23 [1],
YUUTBIBAIOIAS 3aKPUTHUYECKYIO CTAIHIO Pa0OThI CTEHKH (0anKku ¢ THOKOH CTEHKOM),
pa3pabarbIBaiach C y4eTOM €BPOIEHCKUX UCCiea0BaHui [9].
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