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VJIK 624.011.01

BY3AJIO H.A., KPVYTJIAA H.B.

PE3YJIBTATBI TBEPAOTEJIBHOI'O MOAEJINPOBAHUA
Y3J1I0BOI'O COEJUHEHUA JEPEBAHHOI' O
KPYXAJIBHO-CETYATOI'O CBOJA

Buinonneno  meepdomenvhoe  MOOeAUPOGaHUe  V3IAd  OePeBIHHO20  KPYHCANbHO-
cemuamoeo ceoda cucmemvl Llonvbay. [Iposeden ananus HanpsaiceHHo-0ehopMUpPOBAHHO20 CO-
CMOSIHUSL Y314 KPYHCANBHO-CemMYamo2o ¢600a ¢ nomouvio npozpamvmsi COSMOSM.

Knroueevte cnosa. meepoomenvhoe MoOeIuposanue, HanpssceHHO-0eqhopMUposanHoe
cocmosiHue, KOHEeUHO-9J1eMEHMHAsL MOOEb.

Carrying out the calculation of reticulated vault unit considering transverse isotropy of
material. Wooden pars of Zollbau reticulated vault are represented through the model of trans-
versaly isotropic environment. The analysis of reticulated vault subjected to deflected mode is
implemented with the aid of COSMOSWORKS program 6.0 version.

Key words: solid-state modelling, is intense-deformed condition, certainly-element
model.
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EPBIIIEB B.A., TOILUMH J1.C., JIATBIILIEB JI.1.

METOJUKA PACUETA JIJE®GOPMAIIMA N3TUEAEMOI'O
KEJIE3OBETOHHOI'O 3JIEMEHTA IIPU PA3T'PY3KE

Ilpedcmaenen ancopumm pacuema HOPMAIbHO20 CeYeHusi Uuzeubaemoz2o oicenesobe-
MOHHO20 dNleMenma npu pasepyske. Memoouka paspabomana Ha ocHoge 0e@dOpMAYUOHHOU
MoOenu ¢ npUMeHeHUeM HeTUHEHbIX OUASPAMM OepOpMUPOBANUs MAMEPUATO8 NPU HaSpY3Ke U
paszepyske. Yemarnoeienvl pusuieckue cOomHouleHus, cessvleaioujue oeghopmayuu 1eMeHma ¢
VCUNUAMU NPU paA32pY3Ke Yepe3 HEeAUHEUHYI0 MAMPUYY H#CecmKoCmu.
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Kniouesvie cnosa. uszeubaemviil snemenm, ouazpamma Oe@opmuposarnusi, degopmayuu
aNeMeHma.

It's presented algorithm of calculation normal section of bend ferroconcrete element
at unloading. The method is developed on the basis of deformation model with used non-
linear diagrams of materials deformation at loading and unloading. It’s determined physical
correlation that includes connection of elements deformation and interior force by the use of
non-linear stiffness matrix at unloading.

Key words: bent element, the diagram of deformation, deformation of an element.
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KOPOBKO B.1., CABUH C.1O.

OINITUMAJIBHOE MPOEKTUPOBAHUE IAPHUPHO ONEPTOM
BAJIKHA ITPU TIONNTEPEYHOM U3I'UBE

B cmamove paccemampueaemcst 3a0aua ONMUMAIbHO20 npoekmupoeanusl WapHupHo
onepmoﬁ no KoHyam 6am<u, UCX00s u3 ycnosust npodHocmu no HOPMAlbHbIM U KacamelbHblm
HANPANCEHUSAM. Honepetmoe ceuenue 6anku NPAMOY20JbHOE, 8blCOMA NEPEMEHHAA.

Knrwouessle cnosa. banxka, wapnupuvie 0nopul, ONMUMAIbHbLL NPOEKN, MAKCUMATbHbIL
npoeud, 0CHOBHAS YACMOMAa Koaebanuil.

In the article the problem of optimum designing of a beam with hinges on the ends,
proceeding from a condition of durability on normal and to tangents to pressure is considered.
Cross-section section of a beamisrectangular, height isvariable.

Key words: beam, hinge support, optimum project, maximum flexion, basic frequency oscil-
lation.
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MOPO30B C.A., KOPOEBKO B.H.

IPEJEJBbHOE PABHOBECHUE HIIAPHUPHO ONEPTHIX
IMJIACTUHOK JIJUHEMHO-IIEPEMEHHOMU )KECTKOCTH

B cmamve paccmampusaromes 3a0auu npedeibHo2o pagHosecs WapHuUpHo onépmulx nid-
CMUHOK TUHEHO-NEPEMEHHOU MOIUWUHBL C NOTULOHATLHBIM KOHIMYPOM, HASPYICEHHBIX COCPEOOMO-
YEeHHOU CUNLOUL U PABHOMEPHO PACIPEOeNEHHOU HA2PY3KOIL.

Knrwouessle cnosa: npedenvroe pagrogecue, WApHUPHOE ONUPAHUeE, cxema paspyulenust.

In article the problem of the limiting balance of hinging leaning plates of linearly-variable
thickness with poly-angled border, being under the concentrated force and even loading in regular
intervals are considered.

Key words: limiting balance, hinging leaning, the scheme of destruction.
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PUMIINH B.1., KYCTUKOBA 10.0.

TEOPETHYECKHUE OCHOBBI PACUETA CHEIIJIEHUS
CTEKJOBA3AJBTOIIJIACTUKOBOM
APMATYPBI C BETOHOM

Paboma cmexnobasanvmoniacmuxogoti apmamypul ¢ OEMOHOM CYUWECTBEHHBIM 00PA30M
omauuaemcsi om pabomuvl CMALLHOU apmamypul 8 bemone. B nepgyio ouepedv 5mo ces3amo ¢ mem,
Umo @ OmauYUe OM CMAILHOU APMAMYpbl CMEKI00a3abMONIACIUKO8As. apmMamypa npu obdcamuu
bemonom dehopmupyemcst 8 NONEPeyHOM HANPABGIEHUL, YMO CYIECTNBEHHLIM 00PA30M 6usiem Ha eé
cyenaenue ¢ b6emonom. Ceuenue cmexiobA3aIbIMONIACIIUKOBOL APMANTYPbl MOJNCHO NPeOCmAGUnb
COCMOAWUM U3 6HEUHEl MOHKOCMEHHOU YUTUHOPUYECKOU 00010YKU, 3ANOIHEHHOU NPOOOIbHO PACHO-
JIOJICEHHbIMU DA3ATILINOBLIMU HUMAMU.

Knwueswvie cnosa. apmamypa, cyenjieHue, ceueHue.
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Work of composite armature with concrete essentially differs from work of steel armature
in concrete. First of all it is connected by that unlike stedl armature the composite armature at com-
pression by concrete is deformed in a cross-section direction that essentially influences its coupling
with concrete. It is possible to present section of composite armature consigting of the external thin-
walled cylindrical cover, filled with the longitudinal located basalt threads.

Key words: armature, coupling, section.

Puvin B.U.

MockoBcKasi TOCYIapCTBEHHAs aKaIeMUsl KOMMYHAJIBHOTO X03sIICTBAa M CTPOUTENLCTBA, T. MockBa
JIokTOp TeXHUYECKHUX HAYK, Mpodeccop

Ten.: +7 (495) 678-34-05

E-mail: GDSH_faculty@rambler.ru

Kyctukosa 10.0.

MockoBcKasi TocyAapCTBEHHas akaeMusi KOMMYHAIBHOTO X03sIMCTBa ¥ CTPOUTENBCTRA, I. MockBa
AcnupaHTKa

Ten.: +7 (495) 706-26-41

E-mail: GDSH_faculty@rambler.ru

VIIK 624.072.2.011

POILLIMHA C.H.

TEOPETUYECKHUE METO/IbI PACYUETA N3I'NBAEMbIX
APMHPOBAHHBIX JEPEBAHHBIX KOHCTPYKIIMI C YYETOM
JJIMTEJIBHOT'O JEMCTBUS HATPY3KH HA OCHOBE TEOPUH

YIIPYTOM HACJEJICTBEHHOCTH

s mo2o umobwvl yuecms OIUMENLHO OCUCMBYIOUYIO HAZPY3KY MOJNCHO UCHOIb306ANb
Mamemamuyeckull annapam meopuu ynpyeou naciedcmseennocmu. B amou meopuu cessb me-
HCOY HANPAICEHUSAMU U OeopMayusmMy dNeMenma YYumolédem UHmMespaIbHoe YpasHeHue
bonvymana-Borvmepa.

C usmenenuem 80 epemeru 00uWuUx oeopmayutl U3eUOAEMbIX IJIEMEHMO8 NPOUCXOOUM
nepepacnpeoeneHie HanpsiCeHUull Mexcoy apmamypoil u 0pegecUHolU, HanpsdiCceHus. 8 apmany-
pe Y8enuuusaiomcsi, 8 Opeeecune yMeHbUaomes.

Knrwouesvle cnosa. unmezpanvhoe ypasHenue, 0epessiible KOHCIMPYKYUU, Mamemanmi-
YecKull annapam, HanpsICeHust U de@opmayuu.

It is possible to use the mathematical apparatus of the theory of elastic hereditability
for taking into account a long termworking load. In thistheory the connection between tensions
and deformations of the e ement takes into account the integral equation of Bolzmann-Volter.

The redistribution of tensions between reinforcement and wood takes place with changing
in time of common deformations of bending elementstensions increase in reinforcement and de-
creasein wood.

Key words. the integrated equation, wooden designs, the mathematical device, pres-
sure and deformations.
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COTHUKOB /1.10., HUKVJIMH A.U, KA3AKOB /I.B.

K OIPEJEJEHHUIO TPEIITHOCTOMKOCTH U3TUBAEMbBIX
’KEJIE3OBETOHHBIX 3JIEMEHTOB C YUETOM HAPACTAHUSA
INPOYHOCTU BETOHA OT BPEMEHUAU

Ipeonooicen MoOuPuUYUposanuvlll apuaHm O0ehoOPMAYUOHHOU MOOEIU CUNLOBO20 CO-
npomueieHust Jcene300emona Ol OYeHKU MPEeWUHOCMOUKOCIU U3UBAEMbIX JiCeNe300emOoH-
Hblx KoHcmpyKkyuil. TIpugoosmcest obwue NONOACEHUsL K NOCIMPOEHUIO MAKOU MOOeU, 6blNOHEH
yuém npoyecca HAPACMAHUS NPOUYHOCMU HEHASPYHCEHHO20 BEMOHA 80 8PEMEHU C UCNOAb308A-
Huem meopuu cmapenus npo@. I'.A. 'enuesa. [lpusedenvl nekomopuie pe3yibmamsvl YUCICHHO-
20 IKCHepUMEHmMA, GbINOIHEHHO20 6 PAMKAX PA3paboOmaHHOl pacuemuoi MooeIu NpumMeHu-
MENbHO K JHCeNe300emMOHHbIM OATIOUHBLM dEMEHMAM.

Knrwouessle cnosa. mpewunocmoiukocmys, 0eq)oOpMayiorHas MOOelb, Meopus cmape-
HUs1, Jicene300emoHm, useubaembiil I1eMenm.

A modified version of the deformable model for reinforced concrete power resistance
for calculations of crack resistance in reinforced concrete rods is offered. General regulations
to the formation of such modeling are depicted, there is performed a consideration of the dura-
bility increase process in non-loaded concrete in the course of time with the use Prof. G.A. Ge-
niev's aging theory. Some results of the numerical experiment carried out within the elaborated
calculation model with the use to reinforced concrete rod elements are presented.

Key words: crack resistance, deformable model, aging theory, reinforced concrete,
flexible element.
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HAPUTOBA H.T'.

HPUHIUIIBI ®OPMOOBPA3Z0OBAHUA
IMPOCTPAHCTBEHHBIX CTEPKHEBBIX KOHCTPYKIIUIA

Ha ocnoge uccrnedosanuii npocmpancmeeHHbX CIePICHEBbIX KOHCMPYKYULL ObLiu 8bléede-
Hbl OCHOBHbIE NPUHYUNDBL POPMOOOPAZ06AHUSL IMUX KOHCHPYKYULL U NOCTNAGIEHA 3a0a4a U3Y4eHuUs]
pabomul Y3108 COCOUHEHUs: CMEPIICHEL 8 NPOCTNPAHCTNEEHHBIX CHIEPICHEBLIX KOHCTNDYKYUSX .
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Knrouesvie cnosa: npocmpancmeeHntbie KOHCMPYKYUU, CIEPICEHb, KYROT, 0D0N0YKA.

On the basis of the spatial bar systems research the basic principles of such systems’ shap-
ing were concluded and the task for studying the work of bar connectionsin spatial bar systemswas
.

Key words: spatial designs, core, dome, environment.
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[10I1IOB B.M., MEPKVIJIOBA E.B., PLIKYHOBA N.0O., YUEIIMKOB H.A.

MCIOJIb30BAHUE TEOMH®OPMAIIMOHHBIX TEXHOJIOT' VM B
CHUCTEME YIIPABJIEHUSI BO3JIJYXOOXPAHHOM NEATEJBHO-
CTbIO
CPEJHEI'O 'OPOJA

Hannas cmamos nocesiwena paspabomie 2e0UHGOPMAYUOHHOU CUCTEMbL 8bIOPOCOS
3ASPASHAIOWUX BeUecms 8 6030VuLHYI0 cpedy 2opoda Kypcka. Paspabomannas I'HC exmouaem
6 cebsi 06e nodcucmemvl. <CmayuoHapHvle UCOYHUKU 8bIOPOCO8 3ASPSZHAIOWUX BeUeCms 8
ammocghepy» u «llepedsudicnvie UCHOYHUKY GbIOPOCO8 3A2PAZHAIOWUX 6eUeCmE 6 ammocpe-
py». Llenvio nocmpoenust npeocmasnsiemoni I UC sensinocy cozoanue 31eKmMpoHHOU Kapmul 20-
pooda Kypcka ¢ nanecenHviMu Ha Hee UCTOYHUKAMU 3A2PA3HEeHUsi ammocdepul, a makdice 6asvl
OanHbIX, cooepiicauyeli NOIHYIO UHGOPMAyUo 006 IMux UCMOYHUKAX.

Kouesvie cnosa: évidopoc, 3azpasnsioujue eeuecmsd, ammocgepa, 8030yuHasi cpeoa.

Given clauseis devoted to development of geoinformation system of emissions of polluting
subgtances in the air environment of Kursk. Developed GIS includes two subsystems: «Sationary
sources of emissions of polluting substances in an atmosphere» and «Mobile sources of emissions of
polluting substances in an atmosphere». The purpose of congtruction represented GIS was creation
of an electronic map of city of Kursk with the sources of pollution of an atmosphere put on it, and
also a database containing the full information on these sources.

Key words: the emission, polluting substances, atmosphere, theair environment.
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®EJIOPOB B.C.

POJIb OTHECTOMKOCTH U MOKAPHOM OITACHOCTH
CTPOUTEJBHBIX KOHCTPYKIIMM B CUCTEME
IMPOTUBOIIOKAPHOM 3AIIINTHI 3JAHUIA

TIpusedenvr obupue ceedenus 0 CMAmMUCMuKe NoACapos8 u NOACApHulX puckax 6 Poccuu
U 6 mupe, nokazama 6az06as poib Kpumepues OSHeCHOUKOCMU U NOICAPHOU ONACHOCTHU
CMPOUMENbHbIX KOHCIMPYKYULL 8 CIPYKIYpe CUCHEeMbl 00ecneyerus nojiCcapHol 6e30nachocmu
30aHULL; PACCMOMPEHbL BO3MOICHOCTIL, OCOOEHHOCU, NPUMEPLL U NEPCHEKMUBLL nepexood om
«rcéemroeo» Kk «eubkomy» (00beKmHo-0pUeHMUPOBAHHOMY) NPOMUBONONCAPHOMY HOPMUPO-
8AHUIO, OCHOBAHHOMY HA KOIUYECTNBEHHOU OYEHKE NONCAPHBIX PUCKOS.

Knrouesnie cnoea. 02Hecm0ﬁi<ocmb, noastcaprast onacHoCms, NPOMUBONONCAPHOE HOPMU-
poseaHue.

There are shown general data on dtatistics in fires and fire risks in Russia and in the
world; the major role of criteria in refractoriness and fire risks for building units in the sysem
of fire safety prevention of buildings is shown; the possibilities, peculiarities, samples and
prospects of transition from “hard” to " soft” (object-oriented) fire prevention regulations
based on the quantitative estimate of fire risks.

Key words: fire resistance, fire danger, fire-prevention normalization.
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HEJEJIMH B.M., KOJIECHUKOBA T.H.,
3AXAPOBA O.A., 3AXAPOB U.M.

KOHIEIIIMA BOCCO3JIAHUSA OPJIOBCKOM KPEIIOCTH

B cmamue oceeuenvt npobiemvl coxpanenus 00beKmos KyibimypHo2o Hacieous, asmopa-
Mu paspabomana Konyenyusi 6occo3oanust Opro6ckoti Kpenocmu u 0OCHOGHble Hanpasienust eé nep-
CHEeKMUBHO20 UCNOJIb308aAHUS.

Knrouesvie cnosa: xyiomypHoe Hacieoue, 60CCO30aHUe, BOCCIMAHOGIEHUE, KPENOCHb.

In the paper there are shown the problems of cultural heritage conservation, the authors
have daborated a concept for Ord fortress reconstruction and major directionsfor itsfurther use.

Key words. cultural heritage, recongtruction, retoration, fortress.
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JIEBUTCKUM B.E.

OUIUKO-XUMHNUYECKHUE OCHOBBI ITPOYHOCTH N
JAE®OPMATHUBHOCTHU BETOHA IIPU HAT'PEBE

Paccmompenvr gusuxo-xumuyeckue npoyeccwl, npoucxoosujue ¢ 6emone u e2o co-
cmasnaowux npu Hazpese. Ilposedén ananus eruanus cocmasa u GAaxicHocmu 6emona Ha e2o
npounocmuvie u degpopmamuguvie ceoticmea. [loouépkusaemcsi, Ymo cHudICEHUe NPOYHOCMU,
pazeumue CUIOBbIX U MeMnepamyphvix oeghopmayuti bemona npu Hazpege Ce13aHO ¢ HAKONie-
HUeM NOBPedHcOeHUll 8 €20 CMPYKmype noo0 IUSHUEM QUIULECKUX U XUMUYECKUX (akmopos.

Knroueevie cnosa. nazpes, decpopmayuu, npounocms bemoua, Qpusuyeckas mooes.

The physicochemical processes occurred in concrete and its constituents when heating
are conddered. The analysis of the effect of a concrete mix and its humidity on its mechanical
and deformation properties is carried out. It is emphasized that strength decrease, power and
temperature deformationsin concrete when heating should be connected with damage accumu-
lationsinits structure under the influence of physical and chemical factors.

Key words: having heated, deformations, durability concrete, physical model.
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MAJIBKOBA M.IO., IVXAHWHA E.I1., LIMIIIKNHA 1.B.

I'MAPATAIIMOHHASA AKTUBHOCTb JTOMEHHBIX
T'PAHYJIMPOBAHHBIX IIIJTAKOB ITPY ABTOKJIABHOM
OBPABOTKE

H3yuenvl paziuunvle no cmpykmype u cocmagy 0OMeHHble PAHYIUPOBAHHbIE WULAKU.
Yemanoenena ezaumocssss mescoy cooepoicanuem Kpucmaniuyeckol gaszel u suopamayuon-
HOU aKmuHOCMbl0 WAAK08 NpU asmokiaeHou oopabomie. C nomowpio Memooa UHmepnoJsi-
YUOHHBIX NOTUHOMOB NPOU3EBEOEHA MAMEMAMUYECKAs 00pAbOMKA NOTYYEHHbIX PE3YTbMAmos.
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Knrwueswvie cnosa. akmueamop, wiaxKku, akmueHoCnib.

Are investigated various on structure and structure granulated slags from the furnace.
The interrelation between the contents of a crystal phase and hydratation by activity of dagsis
established at processing in autoclave. With the help the method interpolation polinomials
makes mathematical processing of the received results.

Key words: the activator, dags, activity.
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COJIOMEHIIEB A.b., BAPAHOB U.A.

NCCJIEJJOBAHUE CBOMCTB ACPAJBTOBSIKYIIEIO,

MOJUOUTINPOBAHHOI'O TOBABKAMM VIATOP 66 U XPU30TOII

Hccnedosanvl ocrosuvle c80UCMEA ACHANLIMOBANCYUWE20, MOOUDUYUPOBAHHO20 DPA3-
JUYHBIMU 00DABKAMU.

Knrouesvte cnosa: oovasxa, acghanrvmodbemon, moouguxayus, Oumym.
The basic properties asphalt knitting, modified are investigated by various additives.
Key words: the additive, asphalt concrete, updating, bitumen.
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BAKAEBA H.B.

OITPEJAEJIEHMUE OIITUMAJIBHOI'O KOJIMYECTBA PABOYUX
IMOCTOB CTAHIIUI TEXHAYECKOT'O OBCJYXKUBAHUSA
ABTOMOBWJIEN HA OCHOBE TEOPUU UT'P

Tloxazana B03MONCHOCMb NPUMEHEHUs. Meopuu Uep Npu MOOeIUPOBaHuu OusHec-
NpoYeccos8 MeXHULecKo2o cepeuca agmomodunell. B kavecmee npumepa paccmompenvl menoovl
NPUHAMUST PeueHuti No 8bIO0PY KOIUYeCmea pabouux nocmoeg OJisi CIAaHyuu MexHu4ecko2o 0o-
cayarcusanusn asmomoouneti (CTOA) 6 yenosusix pucka u neonpedenennocmu. Ilpu nocmanoske u
peueHuy 3a0auu UCHOAb308AICS KIACC DECKOHEUHOU Uspbl ¢ O8YMSL YUACTHHUKAMU UL KIACCUYe-
CKULL ee apuaHm uzpbvl ¢ nPoU3E00CMEOM.

Knrouesnie cnosa: unmezpanvibviii Kpumeputi 6e30nacHoCmu, CEpeUc, PUck.

There is shown the possibility of game theory use when modeling business processes in
the course of motor-car servicing. As an example there are considered methods for decision-
making for the definition of work places for the personnel at a motor-car maintenance station un-
der condition of risks and uncertainty. When target setting and its solution a class-roomfor an in-
finite game for two participants or a classical variant of the game with a production process were
used.

Key words: integrated criterion of safety, service, risk.
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VJIK 004.78:656.13

BEJIOKYPOB C.B., BEJIOKYPOB B.I1., KOPABJIEB P.A., CIIOJJAPEB P.A.

AJITOPUTM ITOUCKA /151 MHOT'OIEJIEBBIX
OIITUMU3BAINOHHBIX TPAHCITIOPTHBIX 3ATAY

Cmpamezuueckoe niaHuposanue mpaHcnOPMmMHbIX NPOYECCO8 AGIAETNC MHO20UENe80U
3adaueil. B ee peanuzayuu Haubonee 6axdCHbIM 6/IAEMCA MAMEMAMUYECKAS] BOZMOICHOCMb CPAB-
HUMb HECKOJIbKO CYeHapues pa3eumusi mpancnopimHuIX NpoyYeccos U NoAyYumy KOauuecmeeHHbill
U KA4eCmeeHHbIIl NPOSHO3 NO KANCOOMY U3 HUX. /][5 9mo2o npednodicen u meopemudecku 060CHo-
6aH d¢hpexmueHvlll anzopumm noucka Ha muodxcecmee Ilapemo 601vuiot MowHOCMU.

Knrouesvie cnosa. MOO@JZM[)O@CIHM@, BEKMOPHblE CXEMbL, MPAHCNOPMHbIE CUCneMbl, on-
mumusayust, MHOMCecmaeo, meopust 6bl60pa, ajieopumm, mpaHcnopmysle nOmMoKu.

Securing the safety of trangport movement is consdered as many-aim task. The main
guestion in thistask is mathematical opportunity to compare several variants of developing trans-
port process and get qualitative and quantitative analyze on each quegtion. For this task we use
and theoretically developed algorithm of searching of a number of cycles of Pareto of a large ca-
pacity.

Key words. modeling, vector schemes, transport system, optimization, great number, the-
ory of choicing, algorithm, transport net.
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