MUHUCTEPCTBO TPAHCIIOPTA POCCUHNCKOMH ®EAEPAIINH
IFT'OCYAAPCTBEHHAS CJHYXBA TOPOXXHOTI'O XO3UCTBA

PEKOMEHIALIUU
MO UCHOJB30BAHUIO DO PEKTUBHBIX
KOMITO3UIIMOHHBIX MATEPUAJIOB
PN OBYCTPOUCTBE MOCTOBBIX
COOPY XEHHUU

H3nanue oQHIHATIBHOE

Mocksa 2003


http://geobases.ru/rubric/%D0%B8%D0%BB%D1%8C%D0%B8%D0%BD%D0%BA%D0%B0/0

]. Paszpaborannr 3A0 «XonguHropas KomnaHHA
«ABTooprexiporpecc» coBMecTtHO ¢ OO0 «ApmonpoekT».

2. BueceHb! /lemapraMeHTOM 3KChUlyaTallid M COXPaHHOCTH
aBTOMOOWIbHBIX AOPOT.

3. IlpuHATBl ¥ BBEIEHBI B JEHCTBHE paclopAKEHHUEM
MunucrepcTBa TpaHcnopra Poccuiickoii ®Menepaunu or 15.09.2003

Ne OC-806-p.

HacTtoswue MeToauyeckye peKOMEHAALUHUU HE MOIYT ObIThb
MOJIHOCTBIO WJIM YACTHUYHO BOCIIPOM3BEACHBI, THPAXXHUPOBAaHbI H
pacnpocTpaHeHbl B kadecTBe 0QHUUMANIBHOTO H3laHKs 0e3 pa3peleHHUs
PocasTogopa.



Hpeagucnosne

Hactosamue «PexoMeH1aumH 1o UCroas30Banuio 3¢ PeKTHBHBIX
KOMITIO3HUMOHHBIX MaTepuajioB Npu obycTpoiicTBe MOCTOBBIX
COOpyKeHHH» pa3paboTaHbl No 3anauuio I'ocynapcTBeHHOH cnyKObl

JOPOXHONO Xo3siicTBa MuHTpaHca Poccuu.
PexkomMeHnauMuy npeaHasHaudeHbl [IJIS HCIOJIb30BAHUS

dbenepanbHbIMH U TEPPUTOPHANIBHBIMH OpPraHaMHu yNpaBJICHUSA
NOPOXKHbIM XO3SHCTBOM, AHPEKLIUAMY CTPOSLIMXCA JOPOr, a TaKxKe
MPOEKTHLIMH M NMOAPSAHBIMH TIPOU3BOJACTBEHHBIMH OPraHU3aLMAMH IpH
CTPOMTENIbCTBE H PEMOHTE MOCTOBBIX COOPY>KEHUH U TTPUAOPOKHBIX 30H
Ha aBTOMOOMIbHBLIX 1OpOrax O0uIero rnojab30BaHUA.

Pekomernanuu pazpaboTaHbl KOJIJIEKTHBOM aBTOPOB B COCTaBe
uHk. Tlonosa B.A. (pyxoBoauTeb pa3paboTkH), KaHJd. TeXH. HAyK
Jlebenena B.H., urok. [lokaraera C.A. (3AO «XonguHrosas KomnaHwus
«ABTOHOPTEXTIPOI'PECC»), kaua. TexH. Hayk Cyxanosa A.B., HHXK.
AceeBa A.B., kaua. TexH. Hayk Cucaypu B.HM. (OO0 «Komnanus
«Apmonpoekr»), HHX. Jluaenko A.b. (PI'YI1 «Coroznoprnipoekm»).

B PexomeHpauuax ydyreHsl 3aMedaHus U npeiyiokeHus OIYII
«CoroznopnpoekT» (kanx.texH.Hayk B.Jl.bpacnasckunin); ['VII
«l'opmoc» (B.H.®enocee); OAO «I'unponopuun» (10.C.Kopobkun);
HWL T WbJiJ] MBb P® (xana.texd.Hayk B./].KonapaTtees).



1. O01He NONOKEeHHS]

1.1. Hacrosmme pekoMeHZauWHW npenaHa3zHaYeHb [JIA
TEXHOJIOrH4eckoro obecneyeHus M3roTOBJIEHUS M YCTAHOBKH

NEePUIIBHBIX Orpa>kA€HHH H3 NOJUMEPHBIX KOMITO3HI{MOHHBIX
MaTepHaaoB (B gajbHeililleM KOMITIO3ULIHOHHBIX MAaTEpPHAIOB) Ha
MOCTOBBIX COOPYKEHHSAX aBTOMOOIBHBIX JIOPOT.

1.2. llepunbnpie orpax/1eHNA Ha MOCTOBBIX COOPYXEHHAX MOTYT
HCI10JIb30BATHCA KaK [ YCTPOHCTBA COOCTBEHHO MEPHIIBLHBIX
Orpa>xieHMH Ha MOCTOBOM IIOJIOTHE, TaK M ANS YCTAHOBKH Ha
NECTHHYHBIX CXOAaX, YCTpaHBae€MbIX Ha MOAXO0JaX K MOCTaM H
NyTENnpoOBOAAM, BPEMEHHLIX OTPAXIEHUM ONAaCHBIX MECT Ha CTajlMM
CTPOUTEALCTBA COOPYKEHHH H T.A.

1.3. IlepuneHbie orpaxkaenus (Orpaxaaroliie KOHCTPYKLHH) U3
KOMIO3HIIHOHHBIX MaTEpHaIOB UMEIOT CIIEAYIOUIHE NPeUMYyLIEeCTBa:

- MAJIYKO MAcCy KOHCTPYKLHMH 0 CPaBHEHHIO ¢ TPAAHUHOHHO
[IPUMEHIEMBIMH CTANTbHBIMH KOHCTPYKLMAMH, YYTYHHBIM JIMTheM (dalile
BCEr0 Ha rOpoACKHX MOCTaX) M XKelne300€TOHHBIMH KOHCTPYKUHAMHU,

- KOPPO3UOHHYIO CTOHKOCTD 10 CPABHEHHIO ¢ METAJIMUECKHMHU
H XKene300€TOHHBIMK KOHCTPYKUHMAMH (0OCOOEHHO NMpPH MHTEHCHBHOM
UCMONIL30BAHUK AHTHIONONEAHBIX COCTABOB — KOMITO3HIIMOHHbIE
MaTepHaIIbl HHEPTHBI K JEHCTBHUIO KMCIIOT U HIEJIOUEH );

- MOp0300€301acHOCTh ~ U3-3a HU3KOH TEIUIONpPOBOAHOCTH
KOMITO3HLIMOHHBIX MaTepUasioB NEPHIIbHBIE OTPAXIEHUS ABJISIOTCS
«TEMABIMUY, T.€. HA HUX MO>KHO OITUPATHCS JaXKe OTKPbITOH PYKOH NpH
HU3KHX OTpULIATe/IbHbIX TEMIIEpaTypax;

- 3HAYUTEJIbHOE YAJMUHEHHE MEXPEMOHTHBIX CpPOKOB,
MHHMMAaJIbHbIE NTOTPEOHOCTH B COOEpPAHMH, HU3KUE 3aTpPaThl Ha
TEXHHYECKOE 00CTY)KHBaHHE MO OTHOLIEHHIO KO BCEMY CPOKY CY>KObI
B LIEJ1OM;

- MPOCTOTY 3aMeHbl 3JIEMEHTOB KOHCTPYKLUMH M0OC/I€ aBaApHHHBIX
CUTYalIMi;

- MaJjlag Macca KOHCTPYKUHH HCKJIIOYaeT HEOOXOJAUMOCThH B
MPMMEHEHUH NIPU CTPOUTEJILCTBE U PEMOHTE IPy30MOAbEMHBIX
MEXaHM3MOB H CPEACTB, YIpOWAeTCs U YMEHbINIAETCS CTOUMOCTL H
ONEeparuBHOCTL TPRHCIIOPTUPOBKH, PEMOHTA U MOHTAXa;

- 31eKTp0oOE30MacHOCTh, TaK KaK NOJIMMEPHbIE KOMITO3HUHOHHbIE
MaTepHanbl ABAAKOTCA AUIIEKTPHKAMU H B ciydae aBapui JIMHHUH
3/IeKTpornepeaay He MpeacTaBAsAlOT OMTACHOCTH I NEEX00B.



[{o cpaBHEHHIO CO CTA/IbHBIMH, YYTYHHBIMH HIH OCTOHHBIMH
KOHCTPYKUHAMHU MEPUIIBHLIC OrpaXJAE€HHUS M3 KOMMNO3UUMOHHBIX
MaTCPHAJIOB ropasfio npoYHee OpH TOH KE Macce WIH ropas/lo jerye
HPH TOH KE IIPO4HOCTH.

1.4. B pesynbrrare NpuMeHEHUS OrPaXXAatoIHX KOHCTPYKIHHA H3
KOMITO3HLIMOHHbIX MATEPHAJIOB CHIXKAIOTCS IKCIUTyaTallMOHHbIE 3aTPATDI
[10 COAEP>KAHHIO MOCTOBOIO NOJIOTHA HCKYCCTBEHHBIX COOPYXEHHH HA
aBTOMOOMJILHBIX AOpOTraXx.

[.5. [lepunbHble OrpaxKacHUs U3 KOMIIO3UIHOHHBIX MaTepHalnon
CleAyeT MNPOEKTUPOBATH C YYETOM IIO0JIOXKEHHH HAacTOALHX
PekoMeHaalui B COOTBETCTBUY C ACHCTBYIOLIMMHY HOPMATUBHBIMH
nokyMenramMu (CHull 2.05.03-84*, MI'CH 5.02-99 u npyrue

peruoHa/ibHbi€ HOPMBI) WIH TpeOOBaHUAMH KOHKPETHOIO NPOEKTA.
2. Hcnoab3lyeMble MATEPHAbI

2.1. JAns U3roToBJIEHHS 3JIEMEHTOB NMEPHIbHBIX OrpaKIeHUH
MCHONB3YIOTCA KOMITO3UILIMOHHBIE MaTepHaJlbl Ha OCHOBE HENPEPBIBHBIX
BOJIOKHHCTBIX apMHUPYIOUIUX MaTepHanoB (THIIAa CTEKJIOBOJIOKHA H
0a3anbTOBOTO BOJIOKHA) U MNOJAMMEPHBIX CBA3YIOWMUX (TuUIIA
MONTUIPUPHBIX, BHHUII(PHPHBIX H 3MOKCHAHBIX).

2.2. MMeromuecss TEXHONOTMH NPOMBILIJIEHHOTO MPOM3BOACTBA
31EMEHTOB Orpa)KAaOIMX KOHCTPYKUHA U3 KOMITO3HIIHOHHBIX
MaTE€pHAJIOB IMO3BOJIAIOT MM OTBE€YATh BCEM COBPEMEHHBIM
APXHUTEKTYPHBIM, CTPOUTENbHBIM H 3KCIUTYATaLHOHHBIM TPEOOBAHHUAM.

KoMno3suuuMoHHeIi MaTepHan npeacrtasiaser coboW
HEOMHOPOHBIH CIUIOLLIHON MaTepHall, COCTOSLIMHA U3 ABYX WM Oolee
KOMIIOHEHTOB, CPEAH KOTOPbIX MOXHO BBIAEIHTL HENPEPLIBHbIE
apMHpYylOILIHE OJJeMeHThl, obecneydBarouiue HeoOXonHMbIE
MEXAHHYECKHE XapaKTEPUCTUKHU Marepuana, ¥ Marpuny (unu
CBA3YIOLIEE), 0DECIEUHBAIOLLYIO COBMECTHYIO paboTy apMHPYIOIIUX
3JIEMEHTOB. B KOMNIO3ULIHOHHBIX MaTEpHanax BbICOKOTIPOYHLIE BOJIOKHA
BOCIIPHHHUMAIOT OCHOBHbBIE HAMpsHXKEHUs, BO3HHKAIOLIUE B KOHCTPYKLHH
MpH XEHCTBHH BHEIIHHUX HAarpy3ok, U 00ecCrneynBarOT KeCTKOCTh M
MPOYHOCTh B HANIPaBNEHUH OPHEHTALHH BOJIOKOH.

2.3. HenpepbiBHBIE apMHPYIOLHE MATEPHAJIbI, IPUMEHAEMBIE B
KOHCTPYKI{HOHHBIX KOMIO3UUHOHHBIX Marepuanax, NOJIXKHBI
YAOBJIETBOPATL KOMIUIEKCY 3KCIUIyaTaUHMOHHBIX H TEXHOJIOMHYECKHX

TpeOOBaHHUH, K KOTOpPBIM OTHOCATCS TpeOoBaHus, 00ycCiaBiIuBaloLUe
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ITPOYHOCTE, XKCECTKOCTD, cTabHIBHOCTE B OITPCACIICHHOM TEMITCPATYPHOM

HHTepBaJie, XHMUYECKYI0 CTOHKOCTB H T.11. HenpepriBHbIE apMUpYIOLIHe
MaTepHalibl UCIOJIb3YIOTCS B BHAE HHMTEM, XKI'YTOB (POBHMHIOB), JIEHT,
TKaHEH,

Jng pexoMeHayeMbIX KOHCTPYKUHUH orpaxxaeHUdl Haubolnee
ONMTHMMaJIbHO HCHOAb30BaHHE apMHUPYIOLLETO MaTepuaia Ha OCHOBe
CTEKJITHHBIX M 0a3a/JbTOBBbIX BOJIOKOH, B KOTOPBIX COYETAIOTCS
NOCTATOYHbIE Ul TMOAOOHBIX KOHCTPYKLHH (DHU3HKO-MeXaHUYECKHeE,
TeIJIOPU3INYECKHE H XHMHUUYECKHE CBOHCTBA.

CrexJisiHHbIE BOJIOKHa o0ecrneuyuBaloT NOJyyeHHE HECKOJIBKO
MEHBLIHX XAapPaKTEpHCTHK KOMMO3MLMOHHOIO MaTepHana, HO OHH
3HaYMTESILHO JellieBsie, 4To o0ecrieyuBaeT UM HIMPOKOE HCTIOJIBE30BaHHE
B KOHCTPYKLHAX FPaXkAaHCKOrO NMpuMeHeHHus. ba3ansToBbie BOIOKHA B
HacTOsUlee BpeMsl aKTUBHO BHEAPAIOTCS Ha PBIHKE KOMITO3HTHBIX
KOHCTPYKUHMH KaK ajbT€PHATUBA CTEKJISHHOMY BOJIOKHY. IlpH
NEePCNEKTHBHO MeHbHieH CTOMMOCTH Oa3anbTOBbie BOJMIOKHA
obecrnneynBaloT nojyuyeHue Oojiee BLICOKHX MEXaHHYECKHUX H
TeNoPU3AIECKUX XapaKTEPUCTHK B KOMITO3UIITHOHHBIX MaTepHasax.

JInamMeTp NpUMeHIEeMBIX CTEKJIOBOJIOKOH JIEXKHT B AHAIa3oHe
6 — 25 MKM M nIepBHYHAA HUTb, COCTABJIEHHAA U3 TAKUX BOJIOKOH, HMEET:

[TIIOTHOCTD, F/CM? e 2,5-2,6

Momynb yripyrocTu, Kre/MM® e, 1o 7500.

bazaneToBbIe BOJIOKHA NPUMEHSIOTCH OHAMETPOM 9 — 25 MKM H
NEpBHYHAA HUTb, COCTABJICHHAs H3 TAKUX BOJIOKOH, UMEET:

[InOTHOCTE, T/CM> e 2,6-2.8

Monayne yIpyroCTH, KTC/MM? .o 8500-11000

2.4. IlonuMepHaa MaTpuUa SBASETCS BaXKHEHIUIUM KOMITOHEHTOM
KOMINO3HILIMOHHOro Marepuasna. K Hell npeabsaBisioTcs TpeOOBaHu,
00ycCJ1I0BNIEHHbIE MEXaHUYECKUMH H PU3HKO-XUMHYECKUMY CBOHCTBaAMHU
MaTepHana MaTpHlbl, KOTOpble 0becneunBalOT paboTOCMNOCOOHOCTS
KOMITO3ULIMH NTPH JEHCTBHH Pa3fMHYHbIX IKCIUTyaTaLlMOHHBIX (PAKTOPOB.
MexaHHueckne CBOMCTBA MATPULbl JNONXKHBI ODECNnEeYMBaTh
3¢pDeKTHBHYIO COBMECTHYIO paboTy apMHUPYIOLIHUX BOJIOKOH IIpH
pa3/IMYHBIX BUAAX HArpy30K. | [poyHOCTHRIE XapakTepHCTHKH MaTepHala
MaTpPHLLI SABJSIOTCS ONPEACSIIIOIUMH TIPH CABUIOBBIX HArpyskax,
Harpy>eHHMH KOHCTPYKHUHUOHHBIX MATEPHAJIOB B HanpaBACHHUAX,
OTJAHWYHBIX OT OPHEHTALIUMA BOJIOKOH, a TAKXE NMPH LHUKIHYECKOM
Harpy>KeHHHU.



JIns naHHBIX KOHCTPYKIMH PEKOMEHAYIOTCH KOMMO3HLHOHHbIE
MaTepHasibl Ha MOTHMEPHOH TEPMOPEAKTHBHON MaTpHLIE {CBA3YIOLLEM ).

TepMopeakTHBHBIE  CBY3YIOLIHE  —  HU3KOBA3KHUE,
NErKopacTBOPUMBIE MTPOAYKThI (CMOJIBL), CTIOCOOHbBIE OTBEPXKUATHCA TIPH
Harpese 11oJ ASHCTBUEM OTBEPAHTENIEH, KaTaTu3aTOpOB ¢ 0Dpa3oBaHHeEM
Nocjie OTBEPXKACHUS HEOOpaTUMOH CTPYKTYpbl (HEPAaCTBOPHMONH H
HennaBkoH). Hanbonee pacnpoCTpaHEHHBIMH TEPMOPEAKTHBHLIMHU
CBA3YIOIHMH, UCTNOJIL3YEMbIMH B IIPOH3BOACTBE KOMITO3HLIMOHHBIX
MATEPHANIOB, SABJIAIOTCS 3MOKCHIAHbIE H NOJHYPHUPHbIE CBA3YIOLIHUE,
NoJy4aemMble Ha OCHOBE COOTBETCTBYIOLIHMX CMOJI.

INMOKCUIHBIE CMOJIbI PEACTABIAIOT COOOH CMECH ONTUIOMEPHBIX
NPOAYKTOB C 3NOKCHAHBIMH I'PYINaMH Ha KOHLIAX 3BEHbEB. IIpoiecc
OTBEPXIEHHS CMOJ1 MOXHO [TIPH HEOOXOMHUMOCTH IPOBOIMTH B LLIHPOKOM
HHTEpBaJjle TeMIIePaTyp, U OH INPOTeKaeT 0e3 BbIAENEHHUS JIETy4YUX C
Masno# 0bbeMHOH ycaakoHl (1-5%). OrBepxkaeHHbIE CBA3YIOIHE HA
OCHOBE 31IOKCHAHBIX CMOJI UMEIOT JOCTATOUHO BHICOKHE MEXAHHUYECKHE
XAPaKTEPUCTHKH, CTOMKH K AEHCTBHIO MHOTHX PacTBOPHUTENEH H
arpecCUBHLIX Cpel, BNaroCTORKHE, HX TeMIleparypa 3KcijayaraluH
MoXeT gocrturarb nopaaxka 150-200 °C.

[TonuagupHbie cCMOJIbI MpEeACTaBAfIOT COO0M HACBILIEHHBIC
CAOKHBIE d2(hpbl ([1OJIUMANICHHATEL, OJINFOAKPHUNATHI U T.11.), UX CMECH
MEX Y COOOH WM C HU3KOMOJIEKYISPHBIMH MOHOMepaMu. CBA3YIOLLHE
Ha OCHOBE MMOJIMIGUPHBIX CMOJ MOTYT OTBEPXKIATbCA KaK TpH
KOMHATHOH, TaK U MpPHU MNOBbILUEHHBIX TeMiteparypax. [loausdgupsl B
OTBEPKACHHOM COCTOSSHUU XapaKTEPU3YIOTCH BBICOKOH CTOMKOCTBIO K
AEHUCTBHMIO BOJBI, MHHEpAJIBHBIX Macel, HEOPraHHYeCKUX KHUCIOT,
MHOI'UX OpPraHHYECKHX pacTBOPHUTEIIEH, XOPOLIUMH AUIEKTPUUECKHUMH
CBOMCTBAMH, HO HECKOJbBKO MEHBIIHMH MEXAHUYECKHUMH
XapaKTEPHCTHKAMMU 110 CPAaBHEHHUIO C SMTOKCHIHBIMH.

Bce ucnoab3zyeMbie  MarepHanbl AOHKHBI  HMETH
COOTBETCTBYHOILUE CEPTHOHUKATEI.

OpHEHTHPOBOUYHbIE PUINKO-MEXAHHUECKHE XapPaKTEPUCTHKH
KOMIO3ULIHOHHbIX MaTepHalioB NpUBENEHbI B NPUIOKEHHH Ne |.

B npenenax akcruryarauHoHHbIX TeMmuepartyp (ot muuyc 60°C no
marc S0°C) npoYHOCTHHIE M YINPYrUe XapaKTEPHCTHKMH
KOMITO3HUHMOHHBLIX MAaTEPHAIOB MEHAKOTCSA HE CYLHIECTBEHHO.

2.5. llperosas MoaudUKaLHNg 3/1EMEHTOB H3 KOMNO3HLHOHHBIX
MaTepHaJIOB BO3MOXKHaA 3a CUET BHEIWIHEH OKpackH, ITyreM BBEAEHHS

COOTBCTCTBYIOIHX KOMIIOHCHTOR B CBA3YIOLICE WKW COUCTAHUA EPBLIX
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AByX cnocoboB. [Ias OKpacku NPUMEHSIOTCHS 3MOKCHIAHBIE,
NoAU3(UPHBIE, YPETaHOBBIE, NeHTadTa/IMeBblE H NPYTHUE IMAJIM.
Oxpacka U/MIM BBeIEHHE B CBA3YIOLIEE CIlEUHANbHBIX J0DaBOK
00€CIeUHBAET CTOMKOCTH KOMITO3UUIHOHHBIX MAaTEPHATIOB K BO3IEHCTBHIO
030H4, YJIbTpadHOJIeTa, COTHEYHOH paJHalHH.

2.6. [Insg nporU3BOACTBA JIEMEHTOB NMEPUIIBHBIX OrpaXKIeHHH U3
KOMIO3HULIHOHHBIX MaTepHanoB Haubosiee 23GPEKTHBHBI ClEAyIOUIHE
[POLIECCHI.

IlynTpy3uoHHOe (popMOBaHHE, MPH KOTOPOM HeEIlpEPHLIBHBIN
NPOITUTAHHBIA CBA3YIOWMM apMHPYIOUIMH MaTepual npoTAruBaercs
yepes NoJorpeBaeMyto Guiibepy Heobxoaumon koHurypauu. [1o Mepe
BBITATUBAHUA M3 QUIBEPBI NPOPHUIL PEKETCH HA IIEMEHTHI
HeOOXOAUMOH [IMHBI. TakuM o0pa3oM H3TrOTaBJIMBAKOTCH
JTHHHOMEPHBIE 3/IEMEHTHI C TPOU3BOJILHBIM CEUEHUEM: CIUTOLIHBLIM HITH
[ONbLIM C NMPOAOJbHBIMUA KaHasiaMu. IlynTtpy3noHHOe (popMoBaHHE
ABNASTCH NOYTH 0E30TXOAHBIM U BLICOKOTIPOUIBOAUTENBLHBIM [IPOLIECCOM
B BM1y CBOCH HENIPEPHLIBHOCTH.

KoHntakTHO€ (popMOBaHHE, MPH KOTOPOM Ha IpeABapUTEIbHO
H3roTOBJICHHYIO (POpMY HEOOXOMHMON KOH(PHUIYpaLlHH HAK1aAbIBAIOTCS
CJIOHU TKaHW H3 NOJHUMEPHLIX BOJOKOH (HMTEH) C mocieayioue
nponuTkoi ceasyrouwuM. [locnenosarensHO HabupaeTcs Heobxonumoe
KONHYECTBO CJioeB s obecneueHdd TpeOyeMoO#H TONUIUHBI.
OTBepPXKACHHE CBA3YIOLIENO MOXXET NMPOUCXOAUTH NPH €CTECTBEHHOMH
TEMOEepaType Wid 1P Harpeee.

3. CopraMeHT 2JIeMeHTOB IePHJIbHOIO OrPAXKIACHHS

3.1. OneMeHThl KOHCTPYKLUMH NEepHIBHOIO OrPaXKJAEHHUS MOTyT
OBITE PA3IHYHBIX MTONEPEUHBIX CEUEHHUH, HanpuUMep:

- KpyIJ10€;

- KBaipaTHOE;

- [IPAMOYTOJILHOE;

- TABPOBOE;

- ABYTaBpPOBOE;

- YrOJIKOBOE (pPaBHOTOIOUYHOE U HEPABHOMOJIOYHOE);

- [I-obpa3Hoe;

- (paCOHHOE (HanpuMeEp, BEPXHUH MOPYYEHs nepuit) (puc. 1).

Mcnons3oBaHue KOHKPETHBIX MAaTEPHANOB U 3JIEMEHTOB
KOHCTPYKLIHH ONpERe/IAeTCA KOHKPETHBIM TpoekToM. llpeanodrenue,
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90
t"— —— KaK [IpaBrUIO, OTHACTCHA 3aMKHYTHIM
1 npodunaM, obnagaroliuM MakKcH-

MaJibHOY NPOYHOCTHIO H XeCT-
KOCTBIO, NpU XOpOowreH KOMITaKT-
HOCTHU U MATEePHANIOEMKOCTH.

/

’ 4. Texnosorus Npou3BoOACTBA
' padoT O H3rOTOBJICHHKIO H
| ! yCTanoOBKe NEPHALIOTO

0 OrpaxKaeHHs
i,
~—
4.1. IlocraBka orpaxaarouHx
Puc. 1. Bapuanm gaconnoze  KORCTDYKIHH Ha 0bBeKT
CeMeHUA NOPYHHA ReP LT OCYIUCCTBIACTCA CCKUHAMHA W/ unu

OTAENbLHLIMH 3fieMeHTaMu. KOHT-
pOJib KA4eCTBAa KW NMPHEMKA KOHCTPYKI{HH BBINOJIHACTCS 3aKa3UHKOM,
BO3MOXHO TMNPHBAEYEHHE HAYYHbIX HJIHU APYCHX OpraHuv3aiui,
o0s1aatoIMX HEOOXOAUMBIM ONBITOM pabOThbl C ITHMH KOHCTPYKLIUAMH
H HMEKOLIHX CrellaabHOoe 000pynOBaHHE.

Ilpn nmocraBke nepuiibHbIX OrpaXJaeHUH Ha OOBEKT H HX
YCTaHOBKE JONYCKACTCH TPAHCTIOPTHPOBKA U MOCTIEAYIOIASs YCTAaHOBKA
MOpYy4YHs NEPHI OTAENBHO OT CeKIMM. [ IpH 3TOM AyMHA nopy4HA nepun
MOXET ObITh ATHHHEE CEKLIUH H NPH YCTAHOBKE OOBEIHHATL HECKONBKO
CEKIMH NEepUILHOI0 Or'PaKACHHUA.

4.2. ObbeMHEHHEe CeKUHH B OrpakJeHHe OCYILECTBJISETCS 3a
CUYET CJIEAYIOLIUX BO3MOXHBIX BAPHAHTOB WIH UX COUETAHHH:

- YCTAHOBKH COINPHKACAIONIMXCH CTOEK COCENHHX CEKIIMH B
€AHHbIA y3es Kpenyenua (Hanpumep, 6awumak) (puc. 9, 10);

- YCTAHOBKH MOPYYHSA NMEPHJI, NpH COOPKE OrpaxKieHHs, C
pacrojioKeHHUEM COOCTBEHHBIX CTBIKOB BHE CTHIKOB CEKIIUH (BO3MOXXHO
HCNOJIB30BaHHUE NOPY HA ANUHONA OonbLle IUHBI CeKUuH) (puc. 11);

- HCIIOJ1Ib30BAHHA KJIEEMEXaHHYECKHX COCIMHEHUH
COMpHKacaroUHXCcad CTOEK COCEAHHUX CEKLUUH.

4.3. Jlis oObeqUHEHHA 3JIEMEHTOB OrpPaXKJCHUA B CEKUMH W
KpPEINJEeHUA OTHAEHbHBIX 3JIEMEHTOB [PHMEHAIOTCH CleAYIOLIHE
COCAUHEHHUA:

— KJIEEBbIE;



— MexaHH4eckHe (OONTOBRIE, IUTU(PTOBBIE, 3aKJIENOYHBIE ),

— KJIeeMeXaHHYeCKHE.

Hanbonee pacnpocTpaHeHHbBIM METOOM COEIMHEHHS FIEMEHTOB
KOHCTPYKLHH 1i3 KOMIIO3HLIHOHHBIX MaTePHaJIOB SBIMETCA cOATUMBaHMeE.
["afixu ¥ OONTHI NMPUMEHAIOT CTAHAAPTHBIE, HO IIAHOBI >keNaTeNbHO
UCII0NB30BaTh C HAPYXHBIM JHAMETPOM Oo0jiblie OOBIMHBIX, YTOOEI
YMEHbIUUTh MECTHbIE HarpsKeHHA CKaTus. PekoMeHayercs riioTHas
nocaaka 00sra B OTBEPCTHH, TaK KaK 3TO 3HAYHTENILHO CHWXKAET MECTHbBIE
HAlPAIKCHUA B KOHCTPYKIUH.

3akjenky — BecbMa 3PP EeKTUBHBLIH cNOCo0 CoeAHHEHUS
KOMIMO3ULHOHHBIX 3JIEMEHTOB M3AENUHA. 3aKJIENKH C rOJOBKAMH
NPUMEHSIOTCS Yale BCEro, HO MPH UX HUCMHOJB30BAHHUH HEOOXO/IHMO
[peAYCMATPHBATL IAHOBI 08 pacnpenejeHns U CHUXEHHUS [0
MHHHMYMa MECTHBIX HanpsxeHuin. COopka H0/kHa ObITh pacCUHTaHa
TaKUM 06pa3om, YTOOBI 3aKJICNKH HE NOJABEPTATIUCh PACTIKEHHIO.

Htudroroe coenuHeHue Becbma ISPEHEKTUBHO MPH
MCITOJIL30BAHUH LUTH(TOB U3 KOMITO3MLIMOHHBIX MaTepuanoB. 1lpu
MCTIOIb30BAHHH TAKUX IUTU(TOB U (PUKCALIUH UX KJIEEBBIMH COCTaBAMM
o0pa3yeTcs AOCTATOUHO HAAEXKHOE COECAWHERME C OAHOPOAHLIMH
MaTepUaJIaMH.

4.4. IlepunbHOE OrpaKA€HUE HA MOCTOBBIX COODPYXEHUAX H
NEeCTHHUYHBIX CXOAAaX JOKHO YCTAHABJIUBATLCA LIEJIbHBIMH CEKLIUSMH C
MHHHAMYMOM Y3J10B KPEIJICHUS WK CTHIKOBKY MOHTAXHbIX IEMEHTOB
(HEKOTOPbIe BO3MOXHBIE BaAPHAHTBI UCTIOJTHEHHS CEKLIMHA MEPUIBHOTO
OrpaXAeHus Moka3aHsl Ha puc. 2, 3,4, 5, 6, 7, 8).

4.5. B xene300€TOHHBIX 3JiEMEHTAaxX TPOTYapOB HOJKHbI
yCTaHaBJIWBATLCHA 3aKJaAHBIE J3JEMEHTHI, HAaNpHUMEp U3
KOMIO3HMILIMOHHBIX MaTepPHasiOB, 3aMKHYTOIO MJIH CIUIOIUHOTO CEYEHUS
IUISl KPETUTIEHHS K HUM CEKLIMH Orpak1eHHA C MOMOLIbIO MEXAHHYECKOTO
coenuHenus (puc. 9).

4.6. Ha cTanpHBIX KOHCTPYKUMAX H KOHCTPYKUHUSAX M3
KOMITO3HIIMOHHBIX MaTEePHAJIOB NOJIXKHbI YCTaHABJIUBATLCH CTAJbHbIE
000HMBI WIH ODOWMBI U3 KOMITO3HUIMOHHBIX MaTEPHAJIOB, B KOTOpPbIE
BCTABJISKOTCA CTOMKH OIPaKACHHH C MOCHEAYIOLIAM KPEIUIEHHEM C
[OMOLIBIO MEXAHHYECKOr0 WM KJIEEMEXAHHUUYECKOrOo COCAHHEHUS

(puc. 10).
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UUOHHBIX MAMEPUWI06 C 20PU3OHMATILHBIMU 6HYMPEHHUMU mpyOKamu
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Puc. 7. Bapuanm cexyuu cxo0ua nepuibHo20 02pancoenun u3
KOMNO3UYHOHHbBIX MAMEPUAN0E C 6HYMPEHHUM ROIUMEPHbIM
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Puc. 8. Hekomopsie eapuarnmoi Puc. 9. Kpennenue cmoex
PACHONONCCHUA NEPUTLHOZO cexuuii (1) 8 3axnaonom
02PANCOEHUA: BEPMUKATLHOEC, INEMEHIE U3 KOMNOZUWUOHHbBIX
HAKTOHHOE, HAGECHOE mamepuaiog (2), ycmaHosieH-

HOM 8 OOPOMCHOM noaomiie (3)

Puc. 10. Ckpennenue Kpaunux Puc. 11. Ckpglwe:me KpauHux
CIOEK coceOnux cexyuii (1) cmoek coceonnx cexuuii (1)
8 OOHOM 3aK1a0HOM d1emenime (2) npodunest nopyuns (2)

5. Harpy3ku n Bo3elicTBHSA

d.1. KOHCTpYKLMH NEPUABHOIO OrpPaxXaeHHUA CclIeayeT
PacCUYUTLIBATb Ha HArpy3kM H BO3NEHCTBHUA H MX COYETAHHSA B
coorBeTcTBUU ¢ CHulII 2.05.03-84* u MI'CH 5.02-99.

>.2. JlonmoaHUTENBHO, Npd HeobXodg UMOCTH, TIpH
NPOEKTHPOBAHHUHM PEKOMEHIYETCS YUYWUTHIBATh HArpy3Ky OT HAaBECHBIX
JIECTHUL, JI0JIEK, TeJIeXKeK W T.f., HCMNOJIb3yeMBbIX HAa CTagHH
3KCIUTYaTalMH U1 00Cy>KMBaHUA KpaHHUX OajIOK ¥ KOHCOJIEH IUIHUT, a
TAK>X€ BO3MOXHOTO KperJjeHUS KOMMYHHKaAUHH K 3JeMeHTaM
OrpPaKACHHUA MO COTNACOBAHUIO ¢ 3aKA34YMKOM M pa3paboTUHUKOM

l]'lgpldﬂbHOFO OrpakIeHHA.



6. TpeboBanus 10 3IKcHJIyaTanuu

6.1. Komnosuuuonnsie Marepunasbl JOJXKHBI YAOBNETBOPATH
CAeAYIOIUMM TpeOOBaHHUAM:

- NOSIMMEPHBIE KOMITO3HIIHOHIILIE MATEPHANDLI JIOMKHLI HMETb
JIAKOKPACO4HOEe MOKPBLITHE MJIH B MalpHILY UCJDKHbI ObiThb BBEJIEHDI
KpacHTEAH B COYETAHHH C KOMIIOHEHT4AMH, 33U AOKIMMY OT
yneTpad)vo1eTOBOro BO3NECHCTBHUA.

- COXPaHAThL NPOEKTHbIE [TPOYHOCTHbIE XapPaKTEPUCTHKU B TEUEHHE
BCEro Cpoxa 31<cn,r?ra1‘auuﬂ NpH AEHCTBYIOUIHX TeMIeparypax
OKpY>KaloLleH Cpeanl (TPH NPOEKTUPOBAHWY YUUTBIBATH KIIHMATHYECKHE
xapalcreéfmcmm pErHoHa NPUBA3KH Nepul).

2. He ponyckaetrcss npyMeHeHHEe METAIHYECKHUX HIETOK,
CKpeOKOB, OCTPBIX PEXYILIHX NMPEAMETOB NIPH OUYHCTKE NEPUI OT IPA3H.
Honyckaercd MO#Ka BOAOH C NPUMEHEHUEM [HETOK M3 TUTACTHUKOBbIX

BOJIOKOH.
7. Kourpoas kayecTBa padoT

7.1. Ilpu BBINMOJIHEHUH pabOT NOANEKAT KOHTPOJIKO:

- HaJIMyHe CEPTH(UKATOB HAa MaTepHallbl H COOTBETCTBHE
MaTEPUAJIOB CEPTU(MHKATAM;

- OTKJIOHEHHE OTAENBbHBIX 3JIEMEHTOB H CEKUMHA MEepUIbLHOrO
OrpaXkJ1IEHMs OT NPOEKTHBIX PA3MEPOB;

- Ka4E€CTBO CTHIKOB OTAEJIbHBIX JJIEMEHTOB B CEKLIMAX;

- KaY€CTBO KPEIMJICHUA CEKUUH MEPUIIBHOIO OrpaKaCHUS K
[IPOJICTHOMY CTPOEHHIO (JIECTHUYHOMY CXO/1Y ) U CTBIKOB CEKLIHI MEXK Y
coOOH;

- COOTBETCTBHE YCTAHOBJIEHHOrO NEPUABHOIO Orpax AeHMU 4
[J1aHOBOM U BBICOTHOH MPUBS3KE.

8. OGecnieyeHHe 0e30nNaCHOCTH paldoT H OXPaHA OKPYXaKOIEH
cpelbl

8.1. Ilpu npoussoacrTee pabor no U3rOTOBIEHHIO U YCTAHOBKE
NEPHIBLHBIX OrPaXXACHHUH ciieyeT cobnronarh:

CHull I11-4-80*. «TexHuka 6€30nmacHOCTH B CTPOMTE/ILCTBEY,

CHull 12-03-99. «be3onacHocth Tpyaa B CTPOUTENLCTBE;

«I1pasuna o oxpane Tpyaa npu coopyKeHHHU MOCTOB», 1991;

«IlpaBuna TexHUKH 6€30MACHOCTH H NPOHU3BOACTBEHHOIA
CaHHUTAPHH NIPH COOPYKEHHUH MOCTOB U TpyO».

8.2. IlpriMeHsemMble MaTepHalibl JOJDKHbE HMETb THTHEHHUYECKHE
Cep’I‘H(%HKaTbI.

CH 8-89. «<MHCTpykiMs o oxpaHe NpUpPOOHON cpejibl NpH
CTPOHUTEbCTBE, PEMOHTE W COJIEP)KaHMU aBTOMOOMJIBHBIX JOPOIY,
MuHaBTOa0 PCCBCP;

CTI1 gO 15-02-13-87. «OxpaHa Tpya v OKpYy>Karolei npupoaHOiMi

cpelbl NpH npoekrupoBanun», JII'TM. 3



1A

INNPUJTOXEHHUE Nel

(cripaBoOYHOE)

XAPAKTEPUCTHKH CTEKJOIJIACTUKA U BA3AJBTOILJIACTUKA ,
HUCTIOJIB3YEMBIX B KOHCTPYKIUSAX NEPUIBHBIX OTPAXKJIEHUNA

e

Ne XapakTepPUCTHKA CTeKnOnnacTHK basanpTONNacTHK
n/m_ | Tun cBA3YKOIIETO [Tommapupuas | Onokcuanas | IlonusbupHas | SnokcuaHas |
I | noTHOCTs, Kr/M® _J 1800-1900 1800-1900 1900-2000 1900-2000
, | Moayns ynpyroctu, I'fla 35 150 40 ' 55
_| YRenbHblA MOAYb yIPYrOCTH, KM | 2895-30356 3250-3421
{Ipenen npoxnocTH npy 750 900 1000 1200
3 | pacTsxeHuHd, MIla | ) { ‘
Y neabHbif npenes NPpOYHOCTH, K-M 46-48 43-51 56-59 | 61-64
| 4 | OTHOWEHHE YCTANOCTHOI
MPOYHOCTH K CTATHUECKOHN (UHCi0 0,28 0,29 0,32 0,33
| UHKJIOB 107 ) _ — | —
5 TennonposoaHocTs npn 20°C, 0.75 I 0.50 l
Bt/(M°C) ) _ _ J
6 Y nensHoe 06 bEMHBOE
JIEKTPHYECKOE CONPOTHUBNIEHHE, 1,0-10"° 2,5-10"
| Om-m J o ) 5 | - _ |
7 KosdpuuueHr nm;eﬁuo_rlo 0.45-8 3 0.45-8.3
| pacuupenus, x10” rpan .
9 CTONKOCTb K BO3AEHCTBHIO
XHMHUYECKH arpeCCHBHBIX cpen, CTtoek l Croek
- | COJIEBBIX PACTBOPOB ] o |




ITPHJIOKEHHE Ne 2
[TepeueHb OCHOBHBIX HOPMATHBHO-TEXHHYECKHX JJOKYMEHTOB

1. CHuII 2.05.03-84*, «Moctbl 4 TpyObI».

2. MI'CH 5.02-99. «llpoekTtupoBaHue ropoJICKHX MOCTOBBIX
COOPY>KEHHK.

3. CHul1I11-4-80*. «Texunka 6€30NacHOCTH B CTPOUTENILCTBEY.

4. CHull 12-03-99. «be3onacHocTs Tpyna B CTPOHTENLCTREY.

5. «IIpaBuna no oxpaHe Tpyaa nNpy COOPY>KEHUHU MOCTOB», 1991.

6. «IIpaBuna TexHUKU 0€30NaCHOCTH U NMPOM3BOACTBEHHOMH

CAHUTAPHH TIPK COOPYKEHHUH MOCTOB U TPYO».

7. BCH 8-89 «MHcTpykilna no oxpaHe NpHPOOHOMN Cpelibl Mpy
CTPOUTEJLCTBE, PEMOHTE U COAEPXXaHUH aBTOMOOHIIBHBIX NOpPOIry,
Munasroaop PCOCP.

8. CTII 3015-02-13-87. «OxpaHa Tpyaa H OKpyXKarleHh
MPUPOAHON Cpelibl MPHU MpoeKTUpOBaHUMWY, JII ' TM.
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