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Henb. MccnenoBanne noskapHOil OMACHOCTH CEHCMO3AIMTHBIX 1e(hOPMAIMOHHBIX IIIBOB, KOTOPHIE B ITOC/ICAHEE BPEMS CTa-
JIM IPAKTUYECKU OCHOBHOM COCTaBJIIOIIEH CEMCMO3AIMTBI 30aHUI U COOpPYKEHUI. BbIsABIIEHNE CTENIEHH M10KapPHON ONaCHOCTU
JIAHHOW CTPOMTENHHOW KOHCTPYKIMHU. BbipaboTka nmporiiakTHuecKix Mep 1o 00eCIeueH IO T0KapHOi 0€30MacHOCTH 3AaHNH U
COOpYKEHHUH1, BO3BEACHHBIX C MPUMEHEHHEM CEHCMO3aLIMTHBIX J1e(POPMALIIOHHBIX IBOB. AKTYaIBHOCTH IPOOJIEMBI 3aKITI04ACT-
Csl B TOM, YTO IPH pa3pyLIeHHH Jie(OPMaIOHHBIX CEHCMO3AIUTHBIX IBOB B NEPHUOJ CEHCMOBO3ACHCTBUS CO3AI0TCS YCIIOBHS
JUISL PAacIIPOCTPaHEHUs TOpeHUst (0OBIMHO BO3HHUKAIOIIETO BTOPHYHO TP 3EMIICTPSICEHUSIX) U3 OJHOTO OTCEKa 3/1aHusl B JPYTOi
(3aUIMIIEHHBIN TTEPErOpPOIKaMH, POTHBOIIOKAPHBIMEI OTCEKAMH, TAMOYP-IILTF03aMu). TO €CTh TOPEHHIO OTKPBHIBACTCS BO3MOXK-
HOCTB U1 00X0/1a CIICMAIBHBIX 3aIIHT, IIOCTABICHHBIX BO H30€KAHKE €r0 PACIIPOCTPAHCHUSL.

MeTtoapl. C TOUKH 3peHus MOKapHOI 0e30IacCHOCTH M3Y4eHBI aHTHCeicMuUeckre 1eopMalMoHHbIe BHL. B padoTe B
OCHOBHOM PacCMaTpPHUBAIOTCA Je(OPMALMOHHBIC BB, UCIIOIB3YEMbIE TIPH YCTAaHOBKE aTFOMONAHENeH U Tu3aiiHa 31aHuit
u coopyxeHui. ITokazana cBsA3b MOKAPHOW ONMACHOCTH aHTHCEHCMUYECKUX IIBOB C TEXHOJOTMUECKUMH U 3KCIUTyaTallMOH-
HBIMH OIIMOKaMK UCTIONHUTENeH. [IpoBeieHbl UCIIBITAHMS Pa3IMYHBIX CEHCMO3AIUTHBIX Ie(OPMALMOHHBIX IIBOB Ha MO-
KApHYIO OTTaCHOCTb.

Pe3yabTaThl. YcraHOBIIEHa HEOOXOAUMOCTH Pa3pabOTKH ClieNUAIbHON HOPMATUBHOM JOKYMEHTAIMH, BHOCSIICH KOH-
KpETHbIE MIPaBUJia UCHIOIHEHHs Ae()OPMALMOHHBIX IIBOB, 0OCOOEHHO IPEAHA3HAYSHHBIX JUIsl MOBBILIEHHs ceiicM00e30nacHo-
CTH 37]aHUI U COOPYKEHUI.

KiaroueBnle cioBa: noXxapHas 6630HaCHOCTL, AHTUCEHCMUYECKUN Z[e(bOpMaHI/IOHHI)If/'I 1I0B, OrHE3alIUTHBIC TEPMOIIO-
KPbITHA, CTPOUTCIIbHAA KOHCTPYKIUA, aJIFOMOIIaHC/Ib, ’I‘paH3HTHLII>i pr60HpOBO,H, BOJIaCTaHMUT, 0a3aibToOBOE BOJIOKHO, CIIC-
HUaJIbHBbIC HOPMATHUBHBIC JOKYMCHTBI, CCI7[CM03aIIIPITa, AHTUCEUCMUYECKHUE IIBBI

Beenenne [Ipu ceficMuueckoil Harpy3ke negopManruoHHbIE

IIBBI JIOCTATOYHO YaCTO PACCHIMAIOTCS (Pa3pyIlaroT-

B crathe npenMyIecTBEHHO paccMaTpUBaIOTCS Jie-
(hopMaIMOHHBIE TIBBL, HICTIONE3YEMbIE TIPH YCTAHOBKE AITFO-
MoOTMaHeNel Juid Au3aifHa 3aHuid U COOpY>KEHHM, O/1Ha-
KO OCHOBHBIC BBIBOJbI IO pE3yJibTaTaM HMCCJICIOBAaHUS B
JIOCTATOYHOW CTETICHU MOAXOMAT U sl APYTUX nedop-
MAIMOHHBIX IITBOB', HCTIONE3yEMbIX B CTPOHTENECTBE.
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LVHAMUKA KOHCTPYKLWIA 1 COOPYXXEHUM

Cs1), UTO TO3BOJIAET B MOCIEAYIOMIEM BTOPHUYHBIM I10-
’Kapam CBOOOHO OOMPAThCs 0 TOPIOYETo HATIOTHH-
TEJISl U OCHOBBI CTPOUTEIHLHOM KOHCTPYKIIMU. B cBsizu

' leghopmayuonnoiii wioe — BepTHKAIBHEIN 3a30D, 3a-
MTOJIHEHHBIA 2JIACTUYHBIM MAaTEpPHAOM, PaCcUICHSIIOMUN
CTeHsbI 31aHus. Ero Ha3HaueHHe — MpeJOTBPATUTH MOSIBIIE-
HUE TPEUINH OT Iepemnasa TeMIepaTyp U HepaBHOMEPHOU
ocanku. IlogoOHBIE MBI TaKXKe HCIIONB3YIOTCS KaK Cei-
CMO3AIIUTHBIC, TIO3TOMY MHOTJA WX Ha3bIBAIOT aHTUCEH-
CMHUYECKUMH LIBaMH.
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C 3TUM TOXapHas OMAaCHOCTh JehOPMALlMOHHBIX
IIBOB, MPEXIE BCETr0, COCTOUT B TOM, YTO IPOCTPaH-
CTBO, OTKPBITOE M3-3a TEXHOJOTHH IIBA, TOCTYITHO
OTHIO, TaK KaK 4acCTO TEXHOJOTUYECKH KECTKOCTb,
MPOYHOCTh U OTHECTOMKOCTH Je(POpMAIIIOHHOTO IIIBa
HIDKE, YeM Yy MaTepuajia KOHCTPYKIIUH, KOTOPBIH OH
JOJDKEH 3amuiiarh. B Y30ekucraHe moka He paspa-
0OTaHbI OTEYECTBCHHBIC CTAH/IAPTHI, U B NeopMaIlu-
OHHBIE IIIBBI YET0 TOJBKO HE 3aKianbiBaroT [1-2; 4]:

OT JIOCKH, 0OMa3aHHOW OUTYMOM, JIO IEHOIIIACTa I
MIEHOTIOJIUCTHPOIIA, TO3TOMY IT0XKapHasi ONMaCHOCTh
neOopMalOHHBIX IIBOB O4YeHb BhICOKas. Ha pucys-
Kax, pacroJIo)KeHHbIX HIXKe, BUIHBI OTBEPCTHS, Yepe3
KOTOpBIE IIIaMsl MOXKET 100paThesl 10 TOPIOYHMX MaTe-
pHAIOB.

KoHcTpykTHBHO NepopMalMOHHBIH [IIOB COCTOUT
W3 AIIOMHHHUEBBIX HAMpaBIISIOMUX C IJIOTHO BCTaB-
JICHHBIM YTIJIOTHUTENEHBIM TpoduieM (puc. 1).

Puc. 1. UcnosiHenne ceiicMuyecKkux 1epopMaliMoOHHBIX IBOB
[Figure 1. Execution of seismic expansion joints]

JlaHHBIN BHJ IIBa CHENUAIBLHO pa3paboTaH U UC-
MIOJTHEH JIJIsl paliOHOB C MOBBIIIEHHOHN celicMUYeCKOn
akTHBHOCTHIO. OH paccyuTaH Ha BHICOKHE MOKa3aTe-
M Ae(GOpPMAIMOHHBIX MMEPEMEIEHUI BO BCEX ILIOC-
KocTsax. Taxke MaHHAass KOHCTPYKIUS MOIXOIUT IS
MIUPOKUX MIBOB — A0 500 MM,

B 3aBucHMOCTH OT IIUPUHBI IIBA MEHACTCS JIUIIIb
TUTACTHHA, JKECTKO COSAMHSIONMAs 1Ba MPOMUIII KOH-
CTPYKITUH MEXKITy COOOM.

HcnbiTanus npoduiiei ceicMU4eCKUX LIBOB
HA CeCMOMO0kKAPOONIACHBINA (PAKTOP

KoHcTpykuus mBa mpensTcTBYeT MONaJaHUIo
BHYTpb HETO Tps3u M 00ecleurBacT BOJOHENPOHU-
[[aEMOCTh U YCTOMYHMBOCTH K U3HOCY IPH TAKEIBIX
SKCILTyaTallHOHHBIX yCIOBHX. Pe3ynbTaThl ncHbITa-
HUs ipoduiiel ceiicMUYecKX MIBOB Ha ceiicMormoska-
pooTacHBIN (haKTOp CBEICHEI B TAOHIIE.

[IIBBI TEXHONOTHYECKH HE TPEOYIOT MPOBEICHHUS
NPOQUIAKTUYECKUX paloT U YCTOWUHBBI K CTApeHHIO [3].

2 TOCT 30444-97. Matepuansl cTpoUTenbHEIE. MeTox
WCTIBITAHMS Ha PacIpOCTPaHEHUE TIAMEHU.

I'OCT 30403-96. KoHCcTpyKIIMu CTpouTenbHbie. Me-
TOJ] OTIPEJICIICHNS TI0’KapHOH OITaCHOCTH.

T'OCT 12.1.044-89. ToxxapoB3phIBOOIIACHOCTh BEIIIECTB
u MarepuasioB. HoMeHknatypa nokasareyneil 1 METOABI UX
OIIpeieIIeHNSI.
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VYII0THUTENBHBIN TPOGHIL U3TOTOBJICH U3 TUIOT-
HOU TepMO-, CBETO-, 030HO-, MOPO30CTONKOI pe3uHBI
Ha OCHOBE 3TWJICHIIpOoNmIeHoBoro kayuyka (EPDM)
U YCTOHYMB K BO3IEHCTBUIO 030Ha, yAbTpaduonera,
Maciam, OEH3MHY U aHTHOOJIEICHUTEIIEHBIM COJISIM.

OnmHako 3TOT THIT Ae(POPMAITHOHHOTO TI1BA SBJIS-
€TCsl JOCTAaTOYHO IMOKapOOIMaCHBIM, TaK KaK celcMo-
Harpy3ka croco0Ha OBICTPO pa3pymIuTh ero U oopa-
30BaTh B CTPOUTEIBHOM KOHCTPYKLHUM KOMIIO3HLIUU
3[aHus 3HAYUTEbHBIE OTBepCTH. Kpome Toro, B xozne
TOpEHUs pa3pylaloTcs (AECTPYKTHBHOE Pa3sIoKeHHE
HATIOJIHUTENS) ¥ CIIOM MEXIY OCHOBHBIMU METaJlIM-
YEeCKMMHU KOHCTPYKLUSMHM, CO3JaBasl emie OoJsblive
OTBEpCTHUs, JAalOlIHe BO3MOXHOCTH paclpocTpaHe-
HUIO HEKOHTpoaupyemoro ropenusi. Ha puc. 3 moka-
3aH pe3ynbTaT M0Kapa B MHOTO3TAKHOM 3JaHHM.
[Mockoapky B TEXHOJOTHH BO3BEICHUS 3JaHHUS
HCIOJIB30BAINCH KOHCTPYKTHBHO-TEXHOJIOTHUECKUE
LIBBl, TOPEHHUE IOIYUYUIO BO3MOXKHOCTH PacIpo-
CTPaHSATHCS HE TOJNBKO CHU3Y BBEpX, HO U 1O TOpH-
30HTaJIM, a TAK)KEe BHYTPbH 3A4aHus. Uepe3 3TH MIBHI U
OTBEpCTHs, 00pa3oBaBIIMECs B XOA€ BTOPHYHBIX
MOKapoB (TIOCTIe 3eMIICTPSICEHHMS), TIaMsl HAUMHAET
paspyumaTh OCHOBHBIE Hecylllue KOHCTPYKIUH, B pe-
3yJNbTaTe 4Yero MPOUCXOOUT paspylICHHE BCETo 37a-
Hus. OTa BepcHsd HOJKPEIUIIeTCsS CIEyoleld HH-
dbopmarueii.

DYNAMICS OF STRUCTURES AND BUILDINGS
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HcnbiTanue npodueii celicMuyecKUX IBOB HA celicMOMNOKapoonacHblii ¢pakTop
[Table. Test profiles of seismic joints on the seismic/fire factor]|

Tabnuya

T/H Tepmuueckasi Harpy3ka, °C BannabHoCTh ceficMOHATPY3KH Pa3pbiBHasg mammunaa P100
[Thermal load, °C] [Earthquake intensity degree] [Pull test machine P100]

1 Be3 Tepmuueckoit Harpy3ku 4-6 oen = 200 MITa 1cp = 60 MITa

[Thermal load free] 79 oew = 180 MITa 1cp = 50 MITa

2 100 4-6 oen = 180 MIla 1cp = 56 MIla

7-9 oen = 140 MIla tep = 48 Mlla

3 200 4-6 oen = 150 MIla 1cp = 52 MIla

7-9 Gen = 120 MIla tep = 42 MlIla

4 300 4-6 oen = 130 MITa 1cp = 45 MIla

7-9 oew = 100 MITa 1cp = 34 MIla

5 400 4-6 Gen = 110 MIla tep = 36 MlIla

7-9 oen = 87 MIla tep = 26 MlIla

6 500 4-6 oen = 90 MIla tep = 32 MlIla

7-9 ocn = 78 MIla Tep = 22 MIla

7 600 4-6 oen = 84 MlIla tep = 18 Mlla

7-9 oen = 61 MIla 1ep = 16 MIla

Puc. 2. Cxembl npuMeHeHHs ceiicMHYeCKOT0 Ae)opMALOHHOT0 IBA B KOHCTPYKIIUH
[Figure 2. Scheme of application of the seismic expansion joint in the structure]

Puc. 3. Pe3y1bTaT nozkapa B MHOI03TasKHOM 31aHUHU (0XBAT INIAMEHHU CO BCEX CTOPOH)
[Figure 3. The result of a fire on a multi-storey building (flame coverage on all sides)]

B pe3ynbpTate MpOHUKHOBEHUS IIAMEHH K TOPIO-
4yeil OCHOBE B 3[TaHWU BO3HHUKAIOT KPYITHBIC M OIac-
HbIe Tokapsl. Ha puc. 4 BUIHO, 4TO ISl yITy4dIlIEHUS
IH3aiiHa 3[IaHus UCIIOJIb30BAIKMCH aaromMonanenu. Ha
CThIKaX KOHCTPYKLMI TAKHX THUIIOB MAHEJECH HCIOJIb-
3yI0TCs JiehopMaIliOHHBIC BRI, B pe3ynbTare rope-
HUE TOTyYMII0 BO3MOXXHOCTH IJIsi OBICTPOTO pacIpo-
CTpaHeHUs, Korja corniacHo boeBomy ycraBy moxkap-
Hoit oxpansl (BYIIO) HE0OX0MMMO TPEANPUHUMATE

[IVHAMVKA KOHCTPYKLIUA 1 COOPYKEHMIA

OINepaTHBHbBIC JACHCTBUS C MPUMEHCHHEM CIICLHAb-
HBIX TEXHUYECKUX CPEJICTB, a TAKXKe MPUBJICKATh J0-
MOJHUTEIbHBIE CUJIBI [6].

Puc. 4 niroctpupyeT nepexoj] TOpeHus: Ha BepX-
HHE STaXHU, OTPE3AFONIMN MyTh JJISl 3BaKyalllK U CIa-
CeHHUs mocTpanaBmux. Ecin ke moxkap mpou3oujer
Ha CaMOM BepxHeM dTaxe (puc. 4, cripaBa), TO OTBa-
JIUBIIHECS] KOHCTPYKIIUH TOKPBITHUSI, YCTaHOBJICHHbIC
C LEJbIO YIYYIICHUS IU3aiiHa 37aHUs, HE TOJBKO
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CrOpSAT CaMH, HO CO3/aJyT yIrpo3y TOJHOTO BBITOpa-
HHSI MaTEePUATIBHBIX [ICHHOCTEH BHYTpPH 3/IaHUS.

JlaHHOE OOCTOSITEIBCTBO IMOJTBEPKIACT CTATH-
CTHKA MOKapOB B pecnyOnuke Y30eKUCTaH, TIe MpH
BO3BE/ICHUH 3/IaHUIA U COOPYKECHHUI HUCTOIB30BANTNCH
nedopMaIroHHEIE TIBHI.

Jaxe 3anonHeHne neh)OpMaIMOHHBIX [IBOB MH-
HEpaabHOW BaTOW, BONPEKU OKHUIAHHSIM, HE 3allu-
maeT aehopMalMoHHbIe MIBBI IPU TOXape. borbinas
94acTh IMPOTHUBOMOXKAPHBIX MAaTEepHaJOB (HaIpHUMeED,
Ta K¢ MUHEpaIbHAs BaTa) OTHOCATCS K KIJIACCY CTPO-

’

uTenbHbIX MarepuaioB KMO, rpynma «Heroproune»
(HI), HO Anms >pexTHBHONW MPOTHBOIOKAPHOM 3a-
ITUTHI TOJTBKO 3TOTO (PakTa HEAOCTATOYHO. XOPOIICH
3alUTON B TAKUX CIIy4asgX MOXKET SBIATHCS HUCIOJb-
30BaHUE 3AIUTHONH CTPOUTENBHON KOHCTPYKLUHU H3
CJIOSl HETOPIOYMX W DJIACTHUYHBIX MATEPHAIIOB HA OC-
HOBE BOJUIACTOHHTA M 0a3ajJbTOBOTO BOJIOKHA. BEI-
COKasl OTHECTOMKOCTh M JIOCTATOYHAs 3JIACTUYHOCTH
MTO3BOJIAET UM IPEMATCTBOBATh Pa3pyLICHUIO CTPOU-
TEJIbHOW KOHCTPYKLIHH NPU CEHCMHUYECKHX Harpys-
Kax [5; 8].

)

Puc. 4. Ilo:kap B MHOT03TaKHOM 31aHUHU
[Figure 4. Fire in a multi-storey building]

[MomBost MTOT, MOXKHO CKa3aTh, YTO MPABHIBHOC
WCTIOJb30BaHMEe Je(OPMAIIMOHHBIX IIBOB JJIS 3allH-
THI COOPY>KEHHM ¢ TOYKH 3PEHUS TOKaApHOU Oe3omac-
HOCTH — 3TO JIOCTATOYHO aKTyaybHas 3amada. K co-
JKaJIEHUIO, B Y30€KUCTaHEe 3TO HAIpPaBJICHHE TOJIBKO
pasuBaetcs [10].

B EBporne TeMe NpOTHUBONOXKAPHOU 3aIlMTE Jie-
(hopMaIOHHBIX IIBOB MOCBSIICHO 2 cTaHAapTa: EN
1366-4:2006+A1:2010. Fire resistance tests for ser-
vice installations. Linear joint seals [MHxeHnepHoe
o0opyoBaHue 3MaHuii. VICTIbITaHuS Ha OTHECTOMKOCTb.
JIuneitnpie ymnornenus mBoB] u EN 13501-2:2007.
EN 13501-2:2007. Fire classification of construction
products and building elements. Part 2. Classification
using data from fire resistance tests, excluding venti-
lation services, NEQ [IloxkapHas knaccudukamms
CTPOUTEIBHBIX U3CIUI U 3JIEMEHTOB 31aHui. Knac-
cuduKaIus ¢ UCIOIb30BaHUEM PE3yJIbTATOB HCIIbI-
TaHUU Ha OTHECTOMKOCTh, 3a MCKJIIOYEHHEM BEHTHU-
JIAIIHOHHBIX CUCTEM].

Emte ogHUM BHIOM 3aIIUTHI SBISETCS MIOKPBITUE
ceiicMIuecKkrX Je(OPMAIlMOHHBIX IIBOB CIICIHATbHBI-
MH OTHE3aIIUTHBIMI TEPMOTOKPHITHAMU (SBIISIOIITH-
MUCS TOCTATOYHO 3JTACTHYHBIMH TPU IKCILTyaTaIluu ).
O0s13aTeNbHON SBISAETCS 3allliTa CTPOUTEIBHOU KOH-
CTPYKILIMH W 3[IaHUS B IIEJIOM, a TAaK)KE€ OTHE3aIlnuTa
BCEX TPaH3UTHBIX TPYOOIIPOBOJOB U KOMMYHHUKAITHIT
[7;9; 11].
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BoiBoabI

JehopManmoHHbIe HIBBI, UCTIOJNHIEMBIC KaK CIie-
LUaJbHbIe AaHTHUCEHCMUYECKHE 3alllUTHbIE KOHCTPYK-
LMY, 00JI/IAFOT MTOBEIICHHON TI0)KapHOH OITACHOCTHIO
M3-32 HApYIIICHU DIIEMEHTapHBIX TPEOOBaHUH TIPOTH-
BOIOXKapHOU Oe30macHOCTH. B CBsI3U ¢ 3THM B peciy0-
TMKe Y30eKHcTaH KpaliHe BayKHa pa3paldoTKa CIemn-
ANBHBIX HOPMAaTUBHBIX JOKYMEHTOB, BHOCSIINX KOH-
KpETHbIC TPaBUJIa WCIOJHEHUs JedOopMalroOHHBIX
LIBOB, OCOOCHHO MpeJHAa3HAYEHHBIX ISl OBBIIICHNUS
ceiicM00e30I1acHOCTH 3aHUN U COOPYKEHHIA.
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Abstract. Aim of the research. Investigation of fire danger of seismic expansion joints, which have recently become
almost the main component of seismic protection of buildings and structures. Identify the degree of fire danger of the buil-
ding structure. Develop preventive measures to ensure fire safety of buildings and structures where seismic expansion joints
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are used. The relevance of this problem lies in the fact that the destruction of deformation seismic joints in seismic condi-
tions for the spread of combustion (usually secondary occur in earthquakes) from one compartment of the building to ano-
ther (protected by partitions, fire compartments, locks). That is, combustion opens the possibility to bypass special protec-
tions put in its way, in order to avoid its spread.

Methods. Antiseismic deformation joints have been studied from the point of view of fire safety. The work mainly
deals with the expansion joints used in the installation of aluminum panels for the design of buildings and structures.
The connection of fire danger of antiseismic joints combined with technological and operational errors of performers is
shown. Tests of various seismic protection joints for fire danger have been carried out.

Results. 1t is concluded that it is necessary to develop a special regulatory documentation that introduces specific rules
for the execution of expansion joints, especially designed to improve the seismic safety of buildings and structures.

Keywords: fire safety, antiseismic expansion joint, fire-retardant thermoconcrete, construction, alumayer, transit pipe-

line, volastonit, basalt fiber, special regulations, seismic protection, earthquake-proof joints
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