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Jlannotii @vinyck 06G30pHoil ungpopmawnu NOCEAWEN KOMNIAEKCY)
GONPOCOE, CEAIANNBIX € HOGLIMU 2€0MEKCHIUABHHIMU U 2€0NAACINUKOGHIMI
Manepuatamu (xomopoie 6x0dam 6 zpynuny 2e0CUHIMEMUKOE),
PYHRUONA NN OCOOEHNOCINAMI UX HCHOALIOBANUUS & AOPONCHOM
CHIPOUIE 16CIGE 6 KAYeCHae pazleAninetbuntx cA0€6, dpenawcibis o
Qutvmpanuonnvix iemenmosg; daa apmupoéanus caalvix ocnosanuil,
PVIINOGHIX COOPYXHceltl, GopoNCHBIX 00eXCd, 6KAI0MAA MONOAUMIIbIE
Crou noxpoumuii, das QopmMuposanus coeepumieHno HOGLIX Openaxscrvix
CHCIe s hoHg "Ip.l'l{l'("ﬁ VKpemnienua,

B cavoix o0uux ungpopmanuonnvix ceedenunax paccmompennt
NpURRUNGLE 0 pemtenus HaA O0CHOge 2e0CHNIMeMuUKu U 2e0NnAGcmuKu 04
cMewaunin ¢ Qdopowcnoli ompacaeii cmpoumeavcmaea. Bnepewte cderana
nonetMka ktaccuuuyuposans cogpemennvie zeomexKcmuavibie u
2CON 1ACMUKOGbe Mamepuaivt, 8 Hacmuocmu, 041 00pOHCHO20
cmpoume iscmea. Qcofioe eguumanue ydeaeno makum GOHpocam, Kax
mendenyua ux pasgumus 6 3apyfewcnoii u omevecmeennoi npaxkmuxe ¢
yuemot goipacmaiouux nompeGuocmeri 0opoxcnozo cmpoumeascimaa, 6
vacmuocmu, 048 ofecnedenuna HAdENCUOCMU KONCMPYKWUIEL oI
KOPPERNIUPOGKI COBPEMENNBIX MEXNOA02UN, 3FarMeNnbt MAMEPHatoeMKu Y
Jiewenmoeg 0aa ykpenumeavnoix pabom, cuuxcenun o06sémoe
HCHO I6306AHUA MAKUX HPUPOOHBIX MAINEpuaiog, Kak necox u uebenv 6
dpenawcnbty coopyxcenusnx. B omauvue om npedvidymezo evinycka
(o630pnas unopmanua Ne5, 19982.) paccmompenwvt cnewudpuxa guzuxo-
wevanunecKux ceolicme Mamepuaics U3 2eocunmemuKu u 2e0n1acimuKiu,
1afopamopnote Memodni uUcCnbiManuil, ypoaensv cogpemennipix memodos
tafiopamopno2o xonmpoaa. Jlan anaaus nHopmMamueno-mexnueckol
fazuw marux gedyuux cmpan 6 of1acmu npuMeneHuss 2e0CUHNMenuyecKix
wamepua 106, kax I'epmanusn, Beauxoopumanun, CLUA.

IIped 10xcenst nymu pewenus 33mux Gecbma HENPoOCHbIX 60HPOCOE
018 pOCCRIicKkoll NpaKmuKu, o0ceeuienvt coeépemernnvie KOHCMPYKyuu
ZPYIIMOGHIN  COOPY W eHUT 1a aGmomMobuAbHbIX dopo2ax ¢ HCNOALIOBANUEM
ceoCunmenuKu uMemodot ux paciéma.

llpllﬂ(’()(’ll onptint HCHOALI0GANHNA  PAZAUMNIGIX THUNOG eocuHmeniuxu
uceontacmukn gometecneeHnoMu 3(![7)’68.7'(’"0.’" cmpoinimeancmnae,

Mamepuaa nodzomosua

10. M.J/Iveosux (3asedyouuii raGopamopueri
FeMAANO20 HOA0MNQA, 2e0MEXNUKI U
2eocunmemurn Corozdaopnui)
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1. BBEAEHHUE

B oreuectBenHoM 1 3apyOexHOH MpaKTHKE MMEETCA 3HAUHTEb-
Hbli OTIBIT IPHMEHEHHs FEOCHHTETHYECKHX MaTepHasoB, paspaboTke 1
CO3/1aHMIO KOTOPbIX criocobcTBoBano GypHoe pa3sBUTHE XHMHYECKOH
NpOMBILINEHHOCTH, 0CObeH 0 B 3apybeskHbix cTpaHaX. OCHOBHBIMH
noTpe6HUTEIIMU FEOCHHTETHUECKHUX MAaTEPHAIIOB CTaJIH, NPEXK/E BCETO,
JIOpOXKHAA H HKENE3HOMAOPOXNKHAA OTPACHH, FPAKAAHCKOE H I'HIPOTEX-
HHYECKOE CTPOHTE/NBCTBO, CTPOHTENBCTBO a3poapomos [ 1]. B nocnennue
rojbl CO3/iaHbl HOBBIE Marepyanbl H TEXHOJIOTHK HAa WX OCHOBE, B TOM
YUCIIE U 1118 SKOJIOTMYECKOH 3alllHThl TEPPHTOPHH (IIPH CTPOUTENIBCTBE
NOJMIOHOB C LENbIO pa3sMeiienns 1BEPAbLIX OBITOBBIX OTXONO0B).
lIpou3oiuno cylecrseHHOe pacluupenHe odnactel UCNoNbL30BaHUA
HOBBIX MaTepHasioB, pa3paboTanbl MeTOnbl pacy€ra AOPOXKHbBIX
KOHCTPYKLHH C HX TPUMEHEHHEM.

Bnaronaps uccnenoeaTenbckuM K BHeJpeHUeckuM paboTam
Coro3n0pHHHK MO yKa3aHHOH mpobneme, a TakKe OPraHH3aTOPCKOH M
MH(POPMaLMOHHOH A€ATENbHOCTH, HHTEPEC K PacCMaTpPUBAEMbIM
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MarepuanaM CcyuleCTBEHHO BO3poc K koHLy 90-X ronos Kak cpellu
norpebuTenei, Tak ¥ CpeliH NPOU3BOANTeNIeH FT€OCHHTETHKH.

B CCCP eauHcTBeHHBIH ceMHHap No npobiaeMe UCNONb30BaHHS
PeOCHHTETHKH H reoiuiacTiku b1 npoeenén Muntpanccrpoem CCCP
B 1977 r. B nocaeayrowmmii, noutH 20-neTHHH nepuoa, oTCyTCTBHE
NOoCTOBEPHOI MHPOPMALH O HOBBIX TEOCHHTETHYECKHX MaTepHaax,
MX HCMONB30BAHUH B MUPOBOH NPAKTHKE HAHECIO 3HAYUTENbHbIH YPOH
HE TOMBKO B YaCTH Pa3BUTHs OTEYECTBEHHBIX COBPEMEHHbIX TEXHOJIOTHH
B JIOPOXKHOH M JIPYrHX CTPOMTENIBHBIX OTPACIAX, HO H JAOCTOBEPHOM
OLIEHKH POJIM FEOCUHTETHYECKUX MaTepHalioB KaK COBEPLICHHO HOBOTO
NPOAYKTA, NO3BOJIAIOLLEr0 OMOIHHTD HIH KOMIEHCHPOBATh H3BECTHbIE
(du3HKO-MEeXaHHUYeCKHe CBOMCTBA IPYHTOB W APYTMX CTPOMTENBHBIX
Marepuanos. M Tonbko nocne MexayHapoaHol koHbpepeHUUH 110
reocuntetHke (EuroGeo 1), kortopas cocrosiiace B I. Maactpuxre
(lonnannus) B 1996 r. B pamkax O6bveansénnoii EBpornsl, nosnoxenue B
3HAYHTENLHOM CTeneHH H3MeHHI0Ch [2]. B nansHeiiiem aTomy Bomipocy
ObUTH NOCBSALIEHBI MEKAYHAPOAHbIE KoH(DEpeHLMH, MPOBOAVBILMECS B
mapte 1998 r. B . Atnanre (CLLIA); 2001 r. — r. Bononse (Mranus);
2001 r. - SInouuu; 2002 r. ~r. Huune (Opanuus) [3, 4, 5, 6]. Pacuunpenst
KOHTaKThl C BeAyLWHMH 3apybexHsiMu GupMamu, pabotaiouumu B
obnacTy reOCHHTETHYECKHX MaTepHanoB. [IpHuéM 3TH KOHTaKTbI
KacaJiMCh HE TOJIBKO BOIMPOCOB MOCTABKM TeX MM MHBIX MaTepHAsoB,
HO TIpeX/Jle BCEro KOMIUIEKCA TEOPETHUECKHX, KOHCTPYKTHBHMIX H
TEXHOJIOIHYECKHX pelieHHi, 4TO 0cOOeHHO BAXKHO HA COBPEMEHHOM
Jrane.

HauuonansHble KOHQEPEHLUMH ¥ ceMUHApbl B 00NacTH reocu-
TETHYECKHX MaTepHaNoB, HX MPUMEHEHHS B JOPOXKHOH U TPAHCIIOPTHOH
otpacnax npouuty B 1998 r. (r. Bnagumup), 8 2000 r. (r. banawmnxa), B
2001 r. (Mockea, MAJIH), 8 2002 r. (Canxr-ITerepGypr, JIMWKT). Onu
IOTYYHAH CTATYC MEKAYHAPOAHLIX, NOCKONbKY B HMX NPpUHUMANH
yJacTHe npejacTasuTenyn pspa sapybexnsix ¢pupm (Iepmanun,
Gunnauauu, Urannn, benopyccun, Yxpaunsl). [pu 3toMm, ecnu Ha
niepeoM cemHHape B 1998 r. npo3syyanu nowabt 1 COOOLIEHNS, KOTOphle
B M3BECTHOH CTENeHH peaHHMHPOBAIM PacCMATPHBAaeMyIO npobnemy
nocsie 60npWOro nepepniBa, HOCHIM B GOJBIUMHCTBE Cliyyaes
NI0CTaHOBOUHbIH WIH PeTPOCHEKTHBHBIH XapaKTep, TO Ha NOC/e/lyOUINX
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CeMHHapax M KOH(epeHUHsX ObL1 OCBEIWEH yXKe HAKOMJEHHbIH OfNbIT
MCIIOJIb30BAHNA COBPEMEHHBIX MEOCHHTETHYECKHX MAaTepHasIOB [PH
NPOEKTHPOBAHHH, CTPOUTENBCTBE M PEKOHCTPYKLIMH TAKHX aBTOMOGHIIb-
Heix popor, kak MKAJI, MKAJl - Kaunpa, «{ou», «KpbiM»,
TpeTbe TpaHcnopTHoe konbio, KA/ Bokpyr Cankr-Iletepbypra u paa
npyrux. Bmecte ¢ TeM, UX TeMaTHKa, AHana3oH KOTOpo#l Obin
CYIECTBEHHO PaCILIHPEH, BIIIIOYANIa CEAYIOIIHE KITIOYEBbIE BOIIPOCHI:

* COBpPEMEHHbIH MHPOBO# ypoBeHb B 001aCTH I€OCHHTETHKH H
reorIacTHKH;

* reOCHHTETHKA M IeOIUIacTHKA MPH CTPOHTENBLCTBE H PEKOHCTPYK-
L{MH aBTOMOOHMIIBHBIX AOPOT;

* reOCHHTETHKA MPU PEMOHTE H COepP)KaHHH aBTOMOOMIBHBIX
JIopor;

* 3K0JIOTHYECKHE NpobieMbl NIPH UCMOAb30BAHHH TE€OCHHTETHKH
U FeOILIaCTHKH;

* MPOU3BOACTBO M MPOM3BOAUTENH FEOCHHTETHKH.

Ocoboe BHMMaHHEe ObUIO Y/IEIEHO TEOPETHUECKUM acfleKTaM
NpUMEHEeH st T€OCHHTETHKH H IeOMUIaCTHKH B JOPOXKHBIX KOHCTPYKLIUAX;
COCTOSIHHIO OTe4eCTBeHHOH HOpPMAaTHBHO-TEXHH4ECKOH 6a3bi B 3TOI
061acTH; ONbITY HAY4HBIX HCCIIEAOBaHHUH, HakoTuIeHHOMY COIO3HOPHUH
u I'lT «Pocnopaun», a Takke NpoeKkTHLIX PabOT, BHIMOJHEHHBIX
Coroznopnpoexrom u FunponopHuH.

2. COBPEMEHHBIII MHPOBOI YPOBEHH B OBJIACTH
HCIIOJB30BAHHUSA TEOCHHTETHKH 1 TEOTINACTHKH
B TOPOXHOM CTPOUTEJILCTBE

2.1. O6ume Bonpockl

Ilpu anann3e CymecTBYIOMMX, NpexAe BCero 3apyberxHbIX
AOKYMEHTOB 110 MPHMEHEHUIO reOCHHTETUYECKHX MaTepHanioB, B
YaCTHOCTH B JIOPOKHOM CTPOMTENIBCTBE, 0CO00E 3HaUEHHUE NpHODpeTaeT
Hemeukas «[lamaTHas 3arnucka 1o NPUMEHEHHIO FEOTEKCTIIA M TEOCETOK
npu 3emiAHbIX paborax B nopokHoM ctpouTenscTse» [7] (nanee
«ITaMsATHas 3anucKay).

«[laMATHas 3anuckay» COOEPKHUT HHHOPMALIMIO O BO3MOXHOCTSX
MPUMEHEHUs FeOTEKCTUIILHOTO MaTepHana, re0CETKH H CETKOMONOGHBIX
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«OPOAYKTOBY» TpH 3eMAAHBIX paGoTax U B FHAPOTEXHHYECKHX
COOPY>KEHHAX JOPOXKHOrO CTPOUTENBCTBA. [IOMMMO YHCTO NOpPOXKHOI
opuenTauny B «I1aMaTHO# 3anMcKe» NAIOTCS HEOGXOMMMBIE CCHUIKH Ha
pAl pekoMeHJalHH W CBOJABI MpPaBHJ JUIS THAPOTEXHHYECKOTO
CTpOHTENIbCTBA, NpaBHIa NMPHUMEHEHHUA TMAPOM30JIAIIHOHHBIX HUCKYC-
CTBEHHBIX MaTEPHANOB JUIS 3aLIMTHI OT IPYHTOBBIX BOJI, PEKOMEH/JAllHK
IU17 TIPOEKTHPOBAHHUS M Pacy€TOB apMOrPYHTOBBIX COOPY>KEHH# ¢
apMO3/IeMEHTaMH W3 F€OCHHTETHYECKHX U Ie0IUIaCTHKOBBIX MATEPHAJIOB,
pEeKOMEH/IaliHK 10 YCTPOHCTBY CBAJIOK M JioMa. Yka3anHas «[lamarHas
3aMHMCKa» Ul AOPOXHOTO CTPOMTENBLCTBA AeHCTBHTENbHA 0 BHIXOAA
COOTBETCTBYIOUICH €BpONeHCKOd HOpPMBI YCHOBHIt NOCTABKH KK
npennucanui (pexomenaaunii). «I[IpogykTel» rocyapcTs — 4iaeHOB
EBponeilickoro coio3a, — KOTOpble He COOTBETCTBYIOT TPeOOBaHMAM,
YKa3aHHbIM B NaHHOH MaMSTKe, 3KBUBAIEHTHO IMOMBEPraloTCs TaKKe
IIPOBOJUMBIM B CTPaHE HX MPOH3BOJICTBA UCCIIEIOBAHHAM H KOHTPOJTIO,
NOKa JUls HUX He OyleT yCTaHOBIIEH paBHbIM 00pa3oM yCTOWYMBBIH U
TpebyeMblii ypoBeHb 3aLUMThI 110 GE30MaCHOCTH, THTHEHE K IPUTOIHOCTH
K HCII0JIb30BAHHIO.

CobuparesibHblii TEPMHH KIPOLYKT» WIIH «TIPOLYKTHD) A0BOJILHO
4aCTO NPHMEHAETCS B COOTBETCTBYIOIMX TEKCTaX PEKOMEHAALInii,
JOKJ1aJlaX MJIH BBICKa3bIBAHHUAX, KOTOphIE KacaloTCi COBOKYMHOCTH
reOCHHTeTHYECKHX MaTepHalioB.

Bmecre ¢ TeM, B OTeueCTBEHHOM MPAKTHKE paccMaTpUBaeMblii
«MpOaYKT» HOCHT Goriee yéTkoe B 06001IEHHOE onpeeneHue.

Teocunmemuueckue mamepuanst — o6was kiaccupukaldoHHas
TEPMHHOJIOTHA Jii BCEX BUIOB CHHTETHYECKHX MaTePUasioB, KOTOpbIe
HCIIOJIb3YIOTCS B PA3/IMYHBIX OTPAC/SX CTPOMTENILCTBA, B TOM YHCIIE H
JIOPOXHOH. DTOT TEPMHH BKJIIOHACT: 2e0MeKCMunbHble MAmepuansl,
2eopenemKu, 2e0cemKu, 2e0MeMOpParsl U 260KOMNO3UNBIL.

B repmutosnoruueckom acnekre «ITamarHas 3anucka» paccmarpH-
BaeT TEPMHHbI, OXBATHIBAIOILNE CNECAYIOIHH KPYI F€OCHHTETHYECKHX
maTepHaJioB.

T'eomexcmunvnvtii Mamepuan (BOOONPOHHIIAEMBIH): HelKaHBbIH,
TKaHbIii, TPHKOTAX, APYTHE U3JENUA IIIOCKOH (OPMBI, XapaKTepHble s
MCKYCCTBEHHBIX NMOJIMMEPHBIX MAaTEPHAJIOB.

Teocemiu wiu ananozwunvie kovnozuyuu («TIPORYKTHD) B TEPMUHOMONHH
«[TaMATHOH 3aMMCKHU»): METEHBIE, BA3AHBIC U YIOXEHHbIE [€OCETKH
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(1.e. chopMHpOBaHHbIE Ha MeCTe NPOM3BOACTBA paboT), JIEHTHI H
CTEP>KHEBUIHBIE 3IEMEHTHI, KOMIUIEKCHbIE MaTepHaJIbl.

T'uopouzonayuonnsie mamepuane: (BOOAOHENPOHHLAEMbIE WITH C
HE3HAYHTE/NbHOH CTeNeHbI0 BONONPOHHLIAEMOCTH): HCKYCCTBEHHbBIE
(nosMepHbie) MaTepHalibl, 6EHTOHUTOBBIE KOMIIO3MThI, APYTHE H3LE/THS
M3 FEOCHHTETHKH WM IeoracTHkH iockod ¢opmel. OrMernm, uto
BBIZIEJIEHHbIE CTPYKTYPbI NpeAcTaBieHbl B «I TaMATHOI 3anmucke» B caMoM
obuiemM BHae M, O4EBHIHO, HE MOTYT NPETEHAOBaTH HAa KaKylo-n1Hbo
KJIacCHUKALHIO.

Teomexcmunvupimu mamepuanamu SBIAIOTCS BOAONPOHHIIaEMbIC
HETKaHblE MaTEpHabl, TKAHH, TPHKOTAX U KOMIUIEKCHBIE MaTepHasibl
JISL HCNOJB30BAHUSA B IOPOXHOM CTPOHMTENBCTRE.

T'eocemxamu, xoTopble BbIENICHbI OTAENILHO, ABNSIOTCA W3ro-
TOBJICHHbIE U3 CMHTETHYECKHX BOJIOKOH MJIM IUIACTHYECKHX Macc
KPHCTaNTHYECKHE CTPYKTYPbI C Pa3IHYHbIMH Y3JIOBBIMH COETHHEHHSMH
H ¢ HpuHol otBepcTHs 6oniee 10 MM AN NpHMEHEHUS B TEX 3KeE LENSX.
Pasinuaior reocerku:

* 1U1e1 EHblE;

* BA3aHbIE;

* YNOXEHHEIE.

Pexce BcTpeualotes 1enmsl u CepocHe6UOHbIe INeMERMbL.

OtmeyeHHble TepMUHBI Gonee noapoGHO pacKpbiBalOTCA B
COOTBETCTBYIOLIMX pa3aenax ynomsHyToH «IlaMaTHOH 3anucku» B
clielyioieM BUae.

T'eorexctunu. Hemxanvie mamepuans! 1ony4aloT B pe3yabTare
CKPETUIEHW CHHTETHYECKOIO XO/ICTa YIOKEHHBIMU 110 [JIOCKOCTAM ApYT
Ha Apyra 3NneMEHTapHbIMU HHTAMH (6€CKOHEYHBIMH BOJIOKHAMH) —
3/1eMEHTapHBIMH HETKaHBIMH HUTAMMU WIH WITANENbHLIMH BOJIOKHAMH
JnunoH ot 3 go 5 cm. Ckpennenvie MOXET ObITh MEXaHHUYECKHM
(HanpuMep, Npu NpPOKaNbIBAHWH MIJION WM 3aIIMBAHHUH) W/ MK
aAre3HOHHBIM (HanpuMep, C HOMOIIBIO COEAHHHUTEILHOIO KJIEALIEro
CpeACTBa), WIH KOF€3WOHHBIM (HanmpuMep, NMPH TEPMHUYECKOM
BO3NEHCTBHM).

Tkanvie Mamepuanbl COCTOAT U3 CKPELUMBAIOMIKMXCS HOK NPAMBIM
YIIOM HUTEBBIX chcteM (npshku). OHU pa3nuyaioTcs Mo BHAY NPSXKH
(npsbka U3 LITANeNbLHOTO BOJIOKHA, MyNETHBOJIOKOHHAS MPSDKA, KpYuéHas
HHTb, MOHOBOJIOKOHHA TIPsKa, y3KUE ITOI0CKH, Hape3aHHbIE U3 IIEHKH,
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M CpPOumEHHas HHTB); MO €€ MNepenieTeHuio (Tak Ha3biBAEMOMY
COeMHEHHIO), HAIIPHUMEDP, MOJIOTHAHOE NEPEIUIETEHHE THITA KPOTOKKaY,
W KapKacHoe; MO KOJIMYECTBY HHTeH Ha eaMHHMUY myiuHbl. Ilpu
HeOOXOMMOCTH [ONOTHHTENbBHO YKPEIUISIOTCS MECTa CKpelIHBaHMs
NPSKHU.

Tpuxomaxc — oblee HaNMEHOBaHKWE W3MIENNIA TUIOCKOH (OPMBI,
KOTOpBI€ COCTOST:

* W3 OHO# WJIH HECKONBKMX HUTEBBIX CUCTEM, COEAHHEHHBIX IPYT
C Ipyrom nerieobpasHo;

* M3 O/IHOH MJIH HECKOJIBKMX MPOXOAAIIAX MO NpAMOH JTHHHH
HHMTEBBIX CHCTEM, CBA3AaHHBIX APYr C JPYroM cieaymroueii HUTEBOH
cHCTEMOH (BA3aJILHO-NIPOILHBHOMN, OCHOBOBA3IBHBIH TPHKOTAX).

I'eocetka. Cnneménnaa zeocemka — 310 CETKa C OTBEPCTHAMU
6onee 10 Mm.

Bazanaa cemxa W3roTaBiMBaeTCs U3 CHHTETHYECKMX JIEHT. B
JieHTax npo61BalOTCA OTBEPCTHA, PACTAMBAIOTCS B OJHOM WK 060X
HanpasneHusx (BRosb U nonepék). [Ipu BHITATHBaHHH MOMMMepHbIE
MOJIEKYJIBI OPHEHTHPYIOTCS B HamnpasieHHH pacTsxeHus. IIpu stom
NPOYHOCTh B HANPAaB/IEHHH PACTAXKECHHS YBEIHYHBAETCA, a yIUIMHEHHE
yMeHbllIaeTcA. Y3JI0BbI€ IyHKTbI He cMeluaroTcs, 6narogaps yemy
TIPOHCXOZHUT Mepejada CHIOBOro (akTopa MEXAY NpONONbHBIMH K
MIONEPEYHBIMH MEPeMBbIYKaMH.

Ynoocennan zeocemxa B coorsercTBuu ¢ «IlamaTHO# 3anuckoii»
TIPOH3BOJIUTCA M3 MOKPBITEIX 060so4uek JeHT. [1pu 3TOM neHTh ykia-
IbIBatOTCA KpecTooOPa3HO H COEAUHAIOTCSA B MECTaX NepeKPeLBaHUA.

Jenmer u cmepoicHeguONble 31emeHNbl PacCMaTPUBAIOTCH
(obo3navaroTes) Kak reoceTkooOpasubie «poaykThl». JIEHTsl MOTYT
COCTOATb, HANIPUMEP, U3 COTKAHHBIX HJIM COEAMHEHHBIX MOJIOC, @ TAKKE
U3 06beAHHEHHBIX Mex Iy co0oif Ha OgHOM ypoBHe CIIOEB HUTel,
3aHKCHPOBAHHBIX NMOJUMEPHON obonoukoil. CTepxHeBUNHBIE
3JIEMEHTHI BBITMOMHAIOT W3 CBA3AHHBIX MEperUIeTalouXCs HUTel,
KOTOpble 0OEPHYTHI MATEPHAJIOM M3 HCKYCCTBEHHOIO BOJNIOKHA.

KombuHHpOoBaHHblE MaTepHanbl MIH KOMIO3HUTHl COCTOAT M3
00beAMHEHHBIX B MIOCKOCTH JAPYT C APYFrOM HETKAHBIX MarepHaloB,
TKaHeH, PeOCETKH /WM IPYTHX IUIOCKOCTHBIX CTPYKTYP H KOMIIO3UTOB.
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2.1.1. Texnuueckue xapaxmepucmuKu 2e0MeKCMUIbHbIX
Mamepuanos u zeoperémox

Obyue nonoxcenus XapaKTepHCTHKH «TIPOAYKTa» (F€OCHHTETH-
HECKOTO MATEPHANa) ONPEAENAIOTCA €10 KOMIIOHEHTAMH, HX [IpeIHA3HA-
YEHHEM, HCNONB3YEMBIM CIPHEM, THIIOM, KPETUIEHHEM WIH COeIHHEHHEM
BONIOKOH (HHTE#) WM paclONOKEHHEM Y3JIOBBIX TOYEK NepeceyeHus
FEOPELIETOK

Cuipve B HacToflllee BpeMA NPUMEHSIOTCH CNEAYIOIHE TKaHH
HITH CbIpbE JIA CIUIOLIHBIX MaTepHanoB H pewmetok nonauamun (PA),
nonustiwied (PE), nonuscrep (PES) u nonunporunex (PP) INonuarunex
M TIOJIMIPOITHIIEH H3BECTHbI Kak nonuoneduusl B uensx obecneveHus
CrelHaibHbIX XapaKTEPHCTHK «NPOAYKTa» MOTYT HCMONB30BAThCA
nobaBku (HanpuMep, cTabWIH3aTOpbl), NPHMEHATLCA 0D0JIOUKH M3
nomusuuunxiopuna (INBX), nonwstunena (PE) unu 6uryma Jlpyrum
THIOM ChIpbs HBNAIOICA Pa3naracMble HaTYPanbLHbIE MaTEPHANDI, TaKHe,
KaK JIeH, J)KYyT WM KOKOC, KOTOpbie MPUMEHSIOTCS AN 3alIHTHI
MOBEPXHOCTH FPYHTOBOrO OCHOBaHHUs

Ipu ux ucnonb30BaHUH NOYBA, IPYHTHI U BOAA HE FIOABEPraloTCs
BO3AEHCTBHIO BpEIHBIX BewlecTB IlpuMeHsAeMble NPH NPOH3BONCTBE
n06aBKH, pacTBOPHMbIE B BOAIE WM BbIMBIBa€Mble BOJIOH, HanpHuMep,
onpeneNieHHble aBUBaXH (BOAHBIE IMYTbCHH, ITOBEPXHOCTHO-aKTHBHBIE
BEIIECTBA), CTAOM/IN3aTOPhI WIH KOHCEPBAHTBI JUTS aBUBaXEH, — 1OJIKHBI
COOTBETCTBOBATh YKA3aHUSM, COEPXKALLMMCS B OMIHCAHHH «MIPOAYKTa»
B YaCTH THIMA H KOJTUYECTBEHHOrO COOTHOLLEHHS

Hemxkaneie Mamepuanel HCTIONB3YIOTCA B KAYECTBE pa3neauTeNb-
HOro ¥ GUIBTPYIOUIEro dEMEHTa B JOPOXKHON KoHCTpykunu B
HETKaHBbIX MaTepuaslaX ¢ OPHEHTHPOBAHHO PACHONOKEHHBIMH BOJIOK-
HaMH MEXaHHYECKHE XapaKTePUCTHKH HE 3aBHCAT OT HaTIpaBleHHs CaMHX
Bosiokod Takas 3aBHCHMOCTH MOXKET BOSHHKHYTb BCJIEICTBHE YACTHYHO
OPHEHTHPOBAHHOTO PACTIONOKEHHS BOSIOKOH

IMpH Hars>KEHHU TONILKO HacTb BOJIOKOH OyHeT moJBepikeHa
Harpyske, a pyras OpHEHTHPYETCS 10 HanpaBieHHIO HaTskeHus B
pe3y/bTaTe JOCTHIAETCA BLICOKAS 31aCTHYHOCTb HETKAHBIX MATEPHASIOB
MO CpPaBHEHHIO ¢ TKaHbIMM YeM MeHblle BOOKOH (UKCHpYeTCs B
3a/JaHHOM MOJIOKEHUH, TEM BbILIE 3ACTUYHOCTb TKAHH. MexaHH4eCKH
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3aKpennéHHblil HETKaHBIA MaTepuall pacTArMBaeTcsl CHIbHEE, HeM
CBSI3aHHBII aire3HOHHO WJIH KOT€3HOHHO. B ymo)xeHHOM COCTOSHHM
91aCTHYHOCTH 3HAUHTENIBHO CHHXXAETCS BCIENCTBHE CONPOTHBIEHHS
nonepe4HoMy cxxathio. HeikaHbie MaTepHaIbl B 3aBHCHMOCTH OT CBOEH
JIACTHYHOCTH MOTYT XOPOILIO MOAXOAWTH Ui YKJIA[KH Ha HEPOBHbIE
I'pPYHTOBbI€ NOBEPXHOCTH. OHH MOBTOPSAIOT HEPABHOMEPHO M3MEHSIO-
LYOCS IPAHHYHYIO FPYHTOBYIO MOBEPXHOCTH NPH YKJIazKe, pacrona-
rasicb MeXJy Hei ¥ IpeHHpYIOLIHM MaTepuaioM. B cnyuae siokanpHbIX
noBpexAeHHH, HaIpUMep, NMpPH 3achblIKe KaMHEM, H CKBO3HBIX
nedopmauuax (nposaenuBaHuu) bnarogaps cBoeil 34aCTHYHOCTH
(nmpexxae BCEro 3/JaCTHYHOCTH BOJIOKOH) CTPYKTypa MarepHana,
OKPY>KaloLLIEro JI0KaJibHOE MOBpeX/IeHHe, He H3MEHSETCS, OCTABasiCh B
NnepBOHa4YaabHOM NONOKEHUH. TpeHHe MeXYy IPyHTOM H HeTKaHbIM
MarepHaJioM B 3HAUYMTENIbHON CTEMEHH 3aBHCHUT OT B3aHMOJEHCTBUSA
rPYHTa H CTPYKTYPb! BEPXHEl IOBEPXHOCTH HETKaHbIX MATEPHAJIOB.

HeTkanble MaTepuansl 061afaloT, Kak NMpaBHIIO, XOpoluei
BOOTIPOHHLIAEMOCTBIO. TONCTLI HEeTKaHbI MaTepHan MOXeT Takxke
HCMOJIL30BATHCA U1 OTBOJA BO/bI B €€ IIOCKOCTH.

Tkanvie Mamepuaib! NPUMEHSIOTCS B TEX CIy4asX U CUTYaUUsX,
koraa tpebyercs KOMIEHCUPOBATh AeDULMT CHIIOBbIX (akTOpoB B
TPYHTOBBIX COOPY)KEHHSX HIIH CJIONX JOPOIKHBIX ONEK]L.

MexaHnueckHe XapaKTEpPHCTHKH TKaHBIX MaTepuaaoB ¢GopMu-
pYyIOTCH Yepes CTPYKTYpPY HUTEH B TKaLKOit MalluHe IS NPaBKU yTKa 1
OCHOBBI M 3aBHCAT OT HanpaBJieHHs NpH HCoNnb3oBaHuM. [Ipu pasprie
oano# uiau Gonbulie HUTEH TKaHb TEPAET YacTb CBOEH NMPOYHOCTH B
HarnpaBJeHHH HUTH.

TpeHue u clerUIeHHe MeXXJy TPYHTOM M TKaHbIM MaTepHajioM B
3HAYMTENILHOH CTENICHH 3aBHCHT OT B3aHMOZAEHCTBHSA FPYHTa H CTPYKTYpbl
TKaHH.

I'extnueckue GpubTpalMOHHbIE XapaKTEPUCTHKHU ONpeeNsioTCs
yepe3s LWHPHHY PacKPhITHI KPOMOK B MaTepuasie. CMATHE HE3HAYHTENLHO
BJHAET HA U3MEHEHHEe (MIbTPALlMOHHBIX XapakTepHCTHK. Ilpu
PacTSKEHNH LUMPHHA PACKPHITHS KPOMOK MOXET MeHAThCA. PekomeH-
nyercst cobmonars orpaHiyeHHe (YMEHbLIEHHE) BORONPOHULIAEMOCTH
U Harpy3Ke, a TaloKe NpHU YKJIa[Ke rPyHTa BO BpeMs (pUIBTPaMOHHBIX
TEXHHUUYECKHX N3MEpEeHHi.
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Tpuxomaoicuvie mamepuanet. J\ns NMPHMEHEHHS B 3EMSHBIX
paborax MatepuanoB 3Toi rpynmnbi 0cob6eHHO MOAXOAMT TEKCTHAB €
NpAMOJIUHEHHOH HENTPEPLIBHOH HUTOYHOH POBHHIOBOH CHCTEMO#, KOra
HeobX0/1MMO MCONB30Bars WX pacTarusaioLiee ycunue. OcobeHHocTAMH
TPHUKOTAXXHBIX MATEPHAJIOB ABNAIOTCA:

* BBICOKOE PacTATHBalOIlEE YCHIIHE MPH HeBONBLUIOM 01HOCH-
TEALHOM ) /UIHHEHNH B HAlPABJICHNH HENPEPHIBHOH HUIH (POBHHTA);

* BO3MOXKHOCTb BOCIIPHHHMATb PaCTATHBAIOLIME HAMPSHKEHHS B
AMAroHaJibHOM HAampaBICHUH NPH ONPEeAENEHHBIX «IPOAYKTaX» ITOM
rpynnbl C AHAroHaLHON HENpPepLIBHOH CUCTEMOM HUTEH (POBUHIOB);

* HH3Kas 3AaCTHYHOCTb B HaNPaBNEHHU HEMPEPBLIBHOW HUTH MO
CpaBHEHUIO C TKAHBIMH U HETKAHBIMH MaTepHanamMu;

* XapaKrep AepeJa4d Harpy3Ku npu B3aMMOAEHCTBHHU C IPYHTOM
WM APYTHM JOPOXXHO-CTPOUTEIBHBIM MAaTEPHAIIOM, 2 Takoke PUIbTpa-
[{HOHHbIE TEXHHYECKHUE XapAKTEPHCTHKH, COOTBETCTBYIOLIME aHAIOTHY-
HBIM NapaMeTpaM TKaHbIX F€OTEKCTHIICH.

TI'eopewémka. Ucnonbiyercs B rpyHTe As apMHpPOBaHHA
pa3nHYHBIX KOHCTPYKTHBHBIX 3MEMEHTOB COOpyxeHuii. Ilepenaya cuipl
Harpy3kyd Mexnay IpPyHTOM H reopelérkofl OCyIECTBIAETC Yepes
TpPEeHHE, B KOTOPOM NPH JOCTATOYHO Y3JI0BOH XECTKOCTH MOKHO TaKKE
HOMOJIHHUTENLHO MONYYHTh CONPOTHBNIECHHE TPYHTY Y3/10B U EpeMbIYEK.
Feopewérky (111 B OTE4YECTBEHHOH NPaKTHKE 2e0cemKu) NPUMEHAIOTCS
TaK)Ke MpH apMHUPOBaHUH acanbTOOETOHHBIX MOKPBITHH NPH HX
PEMOHTE, PEKOHCTPYKUHMH H B ciiy4asx 60pbObl ¢ OTpaxEHHBLIMH
TpeUHHAMHY.

Kombunuposanunwie mamepuansl. Heobxonumel, korna tpebyercs
OAHOBPEMEHHOE AeHCTBUE HX OTAEMbHBIX KOMNOHEHTOB. MX TexHuuec-
KHE XapaK1epUCTHKH ONpEAEsAIOTCA B3aMMOEHCTBHEM OTAENbHLIX
KOMIIOHEHTOB MaTEpHaJos.

Onpenenénneie KOMOMHHPOBaHHbIE MAaTEPUAJIbI MOTYT TaKXKe
HCI0J1b30BaTLCA Ul OTBOJA BOJIbI B MX IUIOCKOCTH.

PaccMoTpeHHas Bbillleé COBOKYMHOCTh F€OCHHTETHHECKUX
MaTepHaJioB HEe BKJIIOHAET B KAaY€CTBE OTAENLHOro Turna oObEMHBIE
reopetléTkU U3 MOJHITHNEHOBBIX JIEHT, CKPEIUIEHHBIE MeXAy coOo#H
MEXaHMYECKUM HIIM TEPMHUECKHM COCOOOM, KOTOphlE BOULIM B
OTeYeCTBEHHYI0 H 3apy06ekHyI0 NMpaKkTHKY Mpexjae BCero MAis
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ykpenutenbHbix pabot. Kpome Toro, B paszese npu paccMOTPEHHH
reoceTok (MIOCKHX CTPYKTYP) He MpHBENeHb! CMocoObl X MONyYeHHs
(M3roToBJIEHHS ) METONOM IKCTpyanposanus. Hakouew, nis nansHeiero
aHayM3a Heobxonma bostee MosiHas TpaKToBKa reoMeMOpaH.

Teovembpana — 3T0 TepPMETHHECKHIA 2J1EMEHT M3 MOJIHMEPHO-
r0 MaTepuaa, HCTIOb3YeMblil S peryIMpOBaHHs MOBEPXHOCTHBIX H
[OA3€MHBIX BOA M 3aLIHThl OT HHX OCHOBAHHU M PyHIaMEHTOB
IPYHTOBBIX COOPYXEHHIA, 8 TAKOKe HHbIX KOHCTPYKTHBOB.

2.1.2. Yemoiinueocmes k cmapenuio

Ipu npuMeHeHHH B PACCMOTPEHHBIX «MPOAYKTax» (M0 TEPMHUHO-
Jioruy Hemenkoi «flamATHO# 3anHCcKE» ) CHHTETHYECKOTO ChIPhA MOXKHO
N0GUTbCA HX BBICOKOH HOJTOBEYHOCTH 32 CHET HOCTHKEHHS YCTOM-
YHBOCTH K cTapeHH!o. Jlns 3toro Heobxonumo obecnevnTs TEXHONOMH-
qyeckHe TpeOOBaHHA MpPH yKJIajiKke MaTepuanos 6e3 MeXaHHYECKHX
nedeKToB, KOTOpble MOTYT YXYNUIMTh X HCXOIHBIE XapPaKTEPUCTHKH.
CyuiecTseHHOe 3HaueHHe TNpHoGperaeT GyHKUMS 3alUTHl MaTepHaia
oT cBeta (ynsTpadHONETOBBIX Jyyeii). DTO KacaeTcs Mmpexie BCero
nojiunponunera. Cnexyer NIPHHUMATh TAKKE BO BHHMaHHE YyBCTBHTE b~
HOCTh NOJH3I)UpPa K CHIBHBIM LIEJOYHBIM BO3IAEHCTBHAM, YTO
6e3yc/lOBHO OrpaHH4YMBaeT MUX NPHMEHEHHE B KOHCTPYKLUMAX C
GeTOHHBIMM HIH Kene306eTOHHBIMU 3/leMEHTAMH WM TpebyeT
NMPOEKTHPOBAHHA CMELHaNbHBIX 3aUIMTHBIX MeponpuATHHA. [ns
OTE€YECTBEHHOH NPaKTHKH HEOOXOUMO HMETH B BUAY TO, YTO NONHAMHA
H FEOCHHTETHYECKHE MATEPHAIIBI H3 HETO HE MOPO30CTOHKH U HE MOTYT
6bITh ynoxeHs! B 30HaX HWke MyOMHBI npomep3auus. Msmenus
(«npoyKTh») U3 cTekNa, 0671anas OTHOCUTENIBHO BEICOKHMH «CHIIOBBI-
MH» QYHKLHAMH, CHHXAIOT MX NPH JUTMTENBHOM B3aUMOAEHCTBUM C
BOJI0H M OTpHLATENbHBIMH TEMIEPATYPaMH, B CBA3H C 4EM MOBEPIKEHbI
WHTCHCHBHOMY CTapeHHIO W Takoke TpeOyloT crneungHuyeckux mep
3alUTH. JTO cleayeT YYHThIBAaTh PH PACCMOTPEHHH CPOKOB CIYKObI
JOPOXHBIX KOHCTPYKLHH M MX OTAENbHBIX 3/IEMEHTOB B Clyyasx
NpHMEHEHUs CTEKION3eNH.

CHipkeHHe (M3MeHeHHe) TMAPABINYECKHX M (WIBTPALHOHHBIX
XapaKTepHCTHK, a CIeNOBaTeIkHO H COOTBETCTBYIOIWUX (QyHKUHH
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FEOCHHTETHYECKHX MaTEpMAIOB B 3TOM HalpaBlIeHUH, MOXKET ObITh
NpesoTBpalleHo NYTEM THIATENHHOrO NoAdOpa H COOTBETCTBHA
nokasareneil HX (PUILTPALMOHHBIX CBOHCTB COCTaBY MpPUJIETAIOLLETO
rpyHra (vnu Hao6opor).

BecbMa BaxKHEI YCTaslOCTHBIE CBOHCTBAa reOCHHTETHYECKHX
MaTepHaNoB, T.e. HX peakuusa Ha BO3NCHCTBUE /UTHTENLHON Harpysku
(nonsyyecisn). Ponb atoro ¢akropa npuobperaer nepsocreneHHoe
3HAYEHHE [IPH HCIOJIb30BAHNH TaK Ha3bIBAEMBIX (CHJIOBBIX» F€OCHHTETH-
YECKMX MarepHasioB ¢ Leablo obecriedeHus WIH MOBbILICHUS HaaEX-
HOCTH TPYHTOBBIX coopyxkeHuil. Bonee moapobHo 3toT acnekr Gyner
paccMoTpeH B CEYIOIUX pasjesnax Hactosuero o63opa.

2.1.3. O6nacmu npumenenus

B camoM mipokoM acnekrte o651acTi IPUMEHEHHS TE0OCUHTETH-
4eCKHX MaTepHAJIOB B IOPOXKHO OTPACIH, OXBAThIBast KAK KOHCTPYKTHEB-
HbIE, TaK H TEXHOJIOTHYECKHE PELICHHA, BKTIOYAIOT /1Ba HATIPaBNEHHA:
3eMJISTHbIE COOPYXKEHHS H IOPOXKHbIEe OfeXkIbl. B kauecTse ocHoBomona-
raioiHx GyHKUMHA reoCHHTETHYECKUX MaTepHAIIOB A8 YKa3aHHbIX
HanpaBJieHH# XapaKTepHbI CIEAYIOWIHE.

Pazoenenue. Pasznenenue (trennen — HEM.) FPYHTOBBIX Cpeil,
Pa3aHYHBIX MO COCTaBY HJIH COCTOSHHIO, C LEJIBI0 HCKJIIOUEHUS HX
nepeMeinBanns (0COOEHHO B Mpollecce CTPOUTENBLCTBA) NPOUCXOAMT
NyTéM COOTBETCTBYIOLIEH 3ai(uTel ¥ obecnedeHus B yCHOBHAX
9KCIUlyaTalHH HEM3MEHHOCTH IO TOJNUIMHE KOHCTPYKTHBHBIX CJIOEB.
Oco6oe 3HaueHHe 3Ta GyHkuUHs npuobpeTaeT NpU C1pOHTENLCTRE
3eMJIAHOTO HONOTHA Hackinell Ha cnabbiX OCHOBaHUAX (B €CTECTBEHHOM
3aJIeraHuH 1I0CEAHUX), @ TAKKE YCTPOHCTBE pabouero cos BLIEMOK B
TITHHUCTBIX MepeyBNakHEHHBIX TPYHTaX M MOCJAEAYIOIHUX
JIONOJIHMTENbHBIX CI0EB JOPOXHOHN ofiexabl. KpoMe Toro, Bo MHOrHMX
cnyyasx GyHKUMS pa3fieNieHUs MOXeET ObITh HCTONb30BaHA B KaueCTBE
NONONHHUTENBHON K APYTHM, pacCMaTpHBAEMbIM HIDKE.

Dwbmpayus. OyHKIMS, KOTOpas HaMpaBieHA HA OCYILEHHE H
OTBOJ, TOBEPXHOCTHBIX H IPYHTOBbIX BOJI OT KOHCTPYKTHBHBIX 3JIEMEHTOB
3EMJIAHO'O TI0JIOTHA U JOPOXKHBIX ONEXK.

Ocywenue (Openuposanue). icnonb3oBaHue reOCHHTETHYECKHX
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MaTEepPHAsiOB B KaueCTBE aHTHKONbMATAHOHHBIX QUIIETPOB, a TaKXeE
rOPH30HTAJILHBIX H BEPTHKAIbHLIX ApeHaxeH B Clly4asX NPUMEHEHUs
KOMIMO3HTHBIX O6BEMHBIX «NPOAYKTOB» (APEHaXKH B BbIEMKaX,
OTOJI3HEBBLIX CTPYKTYpax).

3awyuma om 3po3uu. YKperuieHHe HAKJIOHHBIX H JIEKaJbHBIX
fIOBEPXHOCTE MPYHTOBBIX COOPYHKEHHIH Ha aBTOMOGHABHBIX ROPOTax OT
BpEHOro BO3/1eHCTBHSA BOMB H BeTpa. Yka3aHHas QyHKLHA MOXKET ObITh
COBMellleHa C APeHHPOBaHHUEM NTOBEPXHOCTHBIX CJIOEB OTKOCHBIX YacTed,
HarnpHMep, B BbIeMKax (OTKOCHbBIE JPEHAXKH).

Apmupoeanue. CwnoBas QYHKIHS CIUTOLUHBIX TKaHbIX F€OCHH-
TETHYECKHX MATepHalioB, FEOCETOK H reOPeIlETOK HCIONb3YeTC s
ApPMHPOBAHHA 3EMJISTHBIX COOPY)KEHHII H MX OCHOBaHHMH NpH CTpOH-
TeJIbCTBE, PEKOHCTPYKLHH, PEMOHTE, a Takxke ac(hanbTobeToHHBIX
TOKPBITHIA.

B onpenenéHHbiX cnyyasx NpUMMEHEHHE T€OCHHTETHYECKHX
MAaTepHaJioB, HarpuMep, HETKaHbIX, OXBATHIBAET TakHe 06JacTH Kak
3aUIMTA YIUIOTHAEMBIX CJIOEB HAChITIEH OT MEXaHHYECKHX NOBPEXIACHHi
TIPH IBHKEHHH [TOCTPOEYHOIO TPAHCMOPTA WIH YIUIOTHAIOLUMX CPE/CTB.
Oco6oe 3HaueHHe yka3aHHas 3ailMTHas yHKLMS npHoGperaer npu
HaJIHYHH c/1abbIX HIH HEJOYIUIOTHEHHBIX €CTECTBEHHBIX OCHOBaHHif [8].
OTMeueHHbIe XapakTepHble 0COOEHHOCTH FreOCHHTETHYECKUX MaTepHa-
JI0B, MX pa3HooOpasue, a TakKe BblAeIeHHbIE 00JIaCTH MCTIONB30BaHM,
KOTOpbI€ B HACTOSILILEE BPEMS XOPOLIO KOPPECIIOHAMPYIOTCSA B PA3/IHYHBIX
MEXIYHapOAHBIX JOKYMEHTAaX H, Ipexxae Bcero, B «IlamsaThol 3anucke»
1 Bpuranckom craHaapre, venecooGpasHo knaccuduumposars [9]. Takas
KiaccHdukauus paspaboraHa aBTOpoM HacTosiero 0630pa Ha OCHOBe
uMeloIleHcs NPaKTUKH, aHaiH3a H 00001IEeHHA BbIAEICHHBIX T€0CHH-
TETHMUECKHUX MaTepHaJlOB, nokaszareseil MX GU3UKO-MeXaHUUYECKUX
cBOHCTB M obnacTed HCNONB30BAHUS B JIOPOXKHOM CTPOHMTENLCTBE H
npeacrasneya s Tabn. 1 [10].

ITono6nas xnaccudmkalis HMeeT CyHIECTBEHHOE 3HaYeHNe JUIA
B6IOOpa TOro MJIM HHOTO F€OCHHTETHYECKOro Marepualja B NjiaHe
pa3paboTky pauHOHaJILHBIX THITOB JOPOXKHBIX KOHCTPYKUHI IPHMEHH-
TeJbHO K KOHKPETHBIM HHXXEHEPHO-T€ONOrHYeCKUM, FPYHTOBBIM M
KJIHMaTHYECKHM YCIOBHSIM CTPOMTENBCTBA M PEKOHCTPYKUHH.

12



€l

Tabnuna l

Haumenopakine Hexonssis OcHosHbIe TpeOyeMbie OKA3ATENH
MaTepuan, O6nacTh NPUMEHEHUS "
MaTepHaIoB (GHU3UKO-MEXAHHYECKHX CBOHCTB
nojanMep
1 2 3 4
Herkausle
HrionpobHBHbiE Tonunponuien, |Pasaenutensusie npocnoiku, ape~ HomuHaneHas Npo4HOCTb NpH paspbise,
(MexaHHyeckoe HOJHIDUD  |HBKHBIC KOHCTPYKLMH, 0OparTHble OTHOCHTENBHOE YATMHEHHE ON% HOMH-
KpereHue) GUNBETPEI, 3aIMTa OT KOABMATALMY, |HanLHOH NPOYHOCTH, IPOHHOCTh NPH 33~
TepMockpenneHubie | [lonunponuney |MOANOKKH ANA KOMNO3UTOB U APYTHX | NAHHOM KedOpMALMH, MOAYL YIPYIOC-
(KOTE€3HOHHBIE HITH KORCTPYKLH#i (Hanpumep, raGHOHOB, |TH, MPOMHOCTD MPH NPOKANLIBARHH KOHY-
aAre3HOoHHbIE) 00BEMHBIX PEIIeToK) COM (AMaMETp OTBEPCTHR ), HECYLAs Cno-
cobHocTs (3a pybexom CBR), apdexrus-
Has MOPUCTOCTh, CBETOCTONKOCTh, XUMH-
YEeCKaR CTOHKOCTD, NAOTHOCTD, TONLIMHA
TxaHsle 4 Honnadup, |ApmHposanHe cnalbix oCHoBaHMH, |HoMuHambhas npoyHOCTL BPU pasphibe,
TPHKOTaXKHBIE MONUINPONUJIEH |apMOrPYHTOBBIE COOPYXKEHNS (OTKO- |OTHOCHTENbHOE YANUHEHHE A HOMH-

Chbl NOBLIEHHON KPYTH3HbBL, aPMO-
TPYHTOBBIC HOANOPHLIE CTEHKH)

HaIbHOI MPOYHOCTH, NIPOYHOCTD NPH 3a-
JaHHoH aedopmaunu. MOSYAL yupyroc-
TH, NPEIEN NOA3YYECTH, ACPOPMaUHS K
npupocT AethopMaurn npy NOA3YHECTH,
XHMHYECKas CTOHKOCTb M CBETOCTOM-
KOCTb, IPOMHOCTh NPH NPOKANBIBAHKH
KOHYCOM. Hecylias cnocodrocTs (CBR),
TUIOTHOCTD. TOJMUKHA, BOAONPpOHHLIAC
MOCTb KO3 HUMEHT BHELIHETO TPEHHS

1007/L BHNIVIWAOOHH BYHJIOEI0



IMponomxexue tatbn. 1

) 2 3 4
leocetku
TKaHbIE [TonunponuneH, {ApMHPOBAHKHE IPYHTOBBIX COOPYXe- |HoMHHANbHAS TPOYHOCTS MPH paspsise,
nonnamMua, HHUH H €CTECTBEHHBIX OCHOB&HHF‘!, YC- |OTHOCHTENLHOC YAJIHHCHHE A1 HOMH-
nonuadHp,  |TPOHCTBO rHOKMX M XECTKMX CBaH-  |HaibHOH MPOYHOCTH, MPOYHOCTH NpH 3a-
CTEKNO HBIX POCTBEDKOB, apMHPOBaHUE ac-  |naHHOH Acpopmali, MOLY b YIpyroc-
IKCTPY3INBHBIE MMoaunponusneH, |GansTOOCTOHHBIX MOKPHITHH, 3aIUKTA [TH, NPEAEn NON3yYECTH, AedOpmalns U
NMOAMITUIEH |OT OTPaXKEHHDBIX TPEUIHH NpHPOCT AedopMaLty NPH NO3YyHECTH,
XUMH4YECKas CTOHKOCTb U CBETOCTOM-
KOCTb, MI0THOCTB, Kore3us, koagdu-
UMEHT BHEWHErQ TPEHUS
ObbemHbie
reopeLuéTKH:
MOLyfbHbIE COTO- Tonuatune, |YkperneHue 0TKOCOB, KOHYCOB, Ha-  |[1pOYHOCTB NMPH pa3phiBe NEHTEHI, MPOY-
BUIHbIE NOANNPOfIMAEH |Chilleit ¥ BHIEMOK Ha [IOAXONAX K HC- |HOCTh CTHIKOB, Npee/ibHas nedopMalms
KYCCTBEHHBIM COOPYXEHHAM, YKpen- (TP Pa3pbiBe, MOPO30CTORKOCTH U XUMH-
JieHHe BOAOOTBOAHBIX KaHAB 4eckas CTOHKoCTh
raMOHROro THNa To xe ApPMHpOBaHHE OCHOBAHHIA, OTKOCOB

MIOBBIICHHON KPYTH3HbI
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OxoHuanue Tabn. 1

1

2

4

KoMno3numoHHbie

ApPYTHE U3zenus
N0CKOR GopMbl

BOJIOKHUCThIE TNonunponunen, | YkpenneHne 0TKOCOB KOHYCOB B BononpoxHI1aeMOCTE, MPOYHOCTD NIPH
NOpUCTLIE NOJMITUAEH  |CNOXHBIX KIMMATHYECKMX M FPYHTO- |Pa3spbiBe, OTHOCHTE/NbHAR AeopManns
Marepyank BLIX YCNOBHSX YKpeIUeHUe OTKOCOB |TPY HOMHHALHOH NPOYHOCTH
H YCTPOMCTBO ApeHaxeH pa3iuyHOro
MHOTOCNOMHBIE IMonunponuneH, |HazHaueHUs (TPaHIIEHHbIE, OTKOC-
CTPYKTYPbl C Nac- | NOAMITHNEH, |HbIE, IJIACTOBLIE U T.4.)
THKOBEIM KapKacoMm nonuagup
1 32IUNTHRIMH
CNIOAMH M3 HETKa-
HbIX MaTepyuanos
ManoH MAOTHOCTH
FeomemOpans! [Monaunponunen, | Y cTpolicTBO KECTXHX M'MApOH30as- |BononponunaeMocTs, Npenen npouHOCTH
(cnnoiuHbie BOAO- MOAKITHICH  |[LMOHHBIX MPOCTIOEh LHWXKEHUE aK-  |NPH Pa3pbiBe, OTHOCUTEALHOE YAIMHERHE
HEMPOHAUAEMbIE K THBHBIA CABUTOBLIN HANPSHKEHHNA 32 |NPpH paspbiBe. yA0060yKAAABIBAEMOCTD
cnabonpoHuLaeMble CHET YMCHBLIEHUS TPEHHSA B KOHTAKTE |TONLIMHA, MIOTHOCTD
PYJOHHbIE C IPYHTOM
MarepHalbl)
THApOH3OMSLIMOHHBIE | DNIEMEHTBI Y CcTpOHCTBO NONHOCTHK) BOAOHENPO- |BoaoNpoHMLIAEMOCTD, B TOM YHChE W NOX
MarepHabl NOJUNPONKNEH [HHUAEMbIX JMEMEHTOB FEOTEXHHYEC- |PACUeTHBIM AABACHHEM JUIS 33LUMTLI OT
+ OEHTOHUT, |KHX KOHCTPYKUMi

FPYHTOBBIX BOA

700T/L BHITYWdO®HH BYHJOtd0
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KpomMe o6mux xapakrepucTHK, obnacrTeii mpuMEeHEHHS H
TpebyeMpix nokasaresieil GH3MKO-MEXaHHYECKHX CBOHCTB, KiacCH(H-
KaLlMsi COAEPKMT ellé Ba KPYTMHBIX 6J10Ka, KOHKPETH3UPYIOIHX TOT WM
unoit reocunretTHueckuil marepuan. Tak, Hanpumep, s sei6opa
HETKaHOro FeOTEKCTHIILHOTO MaTtepuana B Ka4ecTBe pa3fe/iHTesbHO
npocsiofikH (pyHKUHA pasfesieHus) MOTYT GBITH pacCMOTPEHB
crneuuanbHble cnetudUKauMH KOHKPETHBIX MaTepHasioB (HETKaHbIX),
BBHUTYCKaEMBIX KaK OTEYECTBEHHBIMH, TaK U 3apyOeKHBIMHM MIPOM3BO-
autenaMu (Hanpumep, I'eokom, Bupotekc, [Iunorekc, Taiinap,
IMonudenst u ap.). Ilocne BeIGOpa rpynnel MaTepuanos ¢ GIIM3KUMH
NOKa3aTeNsMH CBOHCTB, YIOBIETBOPAIOUX TPpeOyeMbIM 3HAYSHNAM 11
JaHHOH KOHCTPYKUHH 3€MIISHOTO MOJIOTHA, TEXHOJIOTHH, APYTHM
YCIOBHSM, MapKa reOTEKCTIIIBHOTO MaTtepHasia MOxKeT ObITh BbiOpaHa ¢
y4€TOM pausoHabHO#M LeHbt | M. [Tpu 9ToM 11s BeIGpaHHOrO Matepuaia
NPOU3BOJMTE/b AOJIKEH MPEACTaBUTb MacNopT C NPOTOKOJIAMH
HCNbITaHUi KOHTPOMBHBIX 00pa3LOB.

Takum obpa3soM, naHHas KiacCH(UKALUMS BHIXOZHT M3 TPajM-
LUMOHHbIX MPEJCTARIEHHIH, TOCKOJIBbKY, KPOME [PYNMHPOBKH MaTePHANIOB,
TpebyeT HeKOTOpOH cUcTeMBI 6a3b1 IaHHBIX O HHX, BKITIOYAs pe3y/ibTaThi
ucrieitanuit. B cBazn ¢ stum B Coro3nopHum pa3pabarbiBaercs Ha eé
OCHOBE COOTBETCTBYIOUIH} NPOrPaMMHBIH NIPOJYKT, NO3BOJLIOINHI He
TOJILKO BBIOpATH TpedyeMblii MaTepuan A1t KOHKPETHBIX COOPYKEHMI,
HO M 3aHeCTH ero B 6a3y JaHHBIX W COXPaHHTb BCIO HEOOXOMMMYIO
HHGOPMALMIO O HEM.

IToMumo obwiedt kiaccuukaumm, npeacrasieHHol B tabn. 1,
uesiecoobpasHo paccMoTpers U depeHUHALHIO TEOCHHTETHUECKHX
MaTEpPHaIOB O CTEMEHH UX YCTOHYNBOCTH K BHEWIHHM CHIOBBIM
(akTopam.

YCTOHYMBOCTL K BO3EHCTBHSM CHIIOBBIX (haKTOPOB, BO3HHKAKO-
LUHX NPH YKJIaAKE FEOCHHTETHYECKHX MATEPHAJIOB /15 BbITIOJIHEHHA TeX
WIH MHBIX QyHKUMI, NPexyCMOTPEHHBIX MPOEKTOM, HEOOX0AHMO
YUYHMTBIBATh KaK C TOUYKH 3pEHHS NPUMEHSIEMBIX HAaChITTHbIX MaTepHaJIOB,
TaK ¥ B IU1aHE MHTEHCHBHOCTH M COCTaBa JBHXEHHS NMOCTPOEYHOTo
Tpancnopra. Jlna stoii uenu B «Ilamaroii 3anucke» [7] npusonarca
crieyHanbHble KiaccHGUKaUMK JUis OTAENBHBIX PACCMOTPEHHHIX B
HacToALeM 0030pe THIOB Fe0TEKCTIIIBHBIX MaTepuasioB. B SonbuimueT-
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BE C/Iy4yaeB Takue Ki1acCHHKaUNH OeHCTBHTENBHBI, KOIIa Tpebyembie
MEXaHHYECKHE napaMeTpbl HE MOTYT GbITh YCTaHOBNIEHBI (HaNpHMep,
HCOJIL30BAHUE HETKAHBIX MaTEPHAJIOB B KaueCTBE pa3lesIMTENIbHOIO,
3aIHTHOIO C/I0EB WiH (DUILTPA) M AaHHBIH MarepHa He HCTIONB3YeTCs Ais
apMupoBanus. B nonoOubix KiaccHpUKamsax npuBeieHbl SMITMPHYECKHE
JlaHHbIE (TIOy4EeHHbIE H3 OTMbITa), KOTOPblEe YCTAHOBIEHBI JUIS HETKAHbIX
MaTepHajloB Ha OCHOBE MCMLITAHMH Ha NMPOJABIHBaHHE ClEUHAILHBIM
ITAaMIOM (LIHHAPOM ), IU1A TKaHBIX MATEPHASIOB, TPHKOTAXKHbIX H3/IENUH
M KOMIUIEKCHBIX TIPOAYKTOBY 10 JaHHBbIM HOMHHANLHOH (NipenesnbHOM)
TNpOYHOCTH Ha pacTshkeH1e CTaHAapTHBIX nojiocok. Kpome Toro, 1 Bcex
THIOB MaTepHalOB B KauecTBE Moka3areas QH3UYECKHX CBOKHCTB,
COOTBETCT BYIOUIEI0 CHAOBBIM (MEXaHUYECKHM) fTapaMeTpaM, HUCIOSNb-
3yercs Macca Ha eJiMHHUIlY MOBEPXHOCTH (m,), B Ka4€CTBE KOTOPOH
npuHuMaerca e€ cpefiHAs BenuuuHa (x*) (tabn. 2). Konuuecrtso
onpenesieHHH npy 3ToM J0/bKHO 6bITh He MeHee 10. Cuna nponasnu-
BAaHHA CTAHAAPTHbIM LIMIMHIAPOM Ul HETKAHBIX MATEpPHAJIOB NPHHH-
MaeTcd paBHO#H cpelHeH BeIHUHMHE MUHYC CTaHAapPTHOE OTKJIOHEHHE.

Tabnuua 2
Knacc Cuna npoxasnusa- MakcumaneHas | Macca Ha eanuuany
NPOYHOCTH | HHA UHINHAPOM CHJIa PACTAXKEHHUA | NOBEPXHOCTH (x*),
(GRK) (x*-S), kH (x*-S), kH r/m?
Hertkanbie MaTepuann
1 20,5 - 2 80
2 21,0 - 2> 100
3 215 - 2150
4 22,5 - 2 250
5 >3,5 - > 300
INponykTel ¥3 Y3IKHX UONOCOK, HAPEIAHHBIX U3 NNCHKH HAH UENHON HUTH
(MOJMOPONUJIEH HIH MOAHITHIEH)
1 - 220 2 100
2 - >30 2 160
3 - > 35 > 180
4 - 245 2220
S - 250 2 250
((nDOllVKTH» 13 KOMNJEKCHBIX HHTEH
! - > 60 2230
2 - > 90 2280
3 - 2150 2320
4 - > 180 > 400
5 - > 250 > 550
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[MockonbKy UMEIOTCA PAaIHYUSA MEXAY «IIPORYKTAMH», H3ro-
TOBJIEHHBIMH M3 Y3KHX TIONOCOK, Hape3aHHbIX (cHOPMUPOBAHHBIX) M3
TUIEHKH WIH BBITIONIHEHHBIX H3 KOMIUIEKCHBIX HUTEH, KJ1acChbl IPOYHOCTH
JUls paccMaTpHBaeMbIX MaTepHanoB nHddepeHLIPOBaHBI.

B naHHOM cirydae Mcnonib3yeTcs MeHbLIas BeJIHYHHA CWIbI JUIA
NIPOZIONILHOTO U MONEPEYHOro HaMpaBlleHHi.

JUIs OLeHKH MPOYHOCTH NMPUHHMAETCA CpPeiHAA BelH4YuHa
MaKCHMAaJIbHO# CIIBI pacTshkeHHA 00Opasiia CTaHAapTHOMH NMOJMIOCKH (x*)
MHHYC CT2HAApPTHOE OTKJIOHEHHe (§) ANA MEHbLEro 3HAYECHHA B
NPOJ0NLHOM M MONEpPEYHOM HarNpaBieHHAX.

JlaHHble Tabn. 2 OCHOBBIBAIOTCA Ha UCCEROBAHMAX KIPOLLYKTOBY,
KOTOpbI€ [I0Ka3aJIH Pa3IH4HyI0 NPOYHOCTH MAarepHala B NPONOJILHOM
HanpasJleHHH NPH €[IHHOIN MaKCUMaNbHO#H cwte pactsbkenus B 50 kH/m
B nonepe4HoM. [ns knaccudukaumy HCHoNnb30BaHa MaKCHMasbHas Cula
PacTsHXKeHUs B HanpasneHuy onsueil npounoctu. B Tex cnyyasx, koraa
NPHUMEHSAIOTCS MaTepHuansl ¢ JPYrUM COOTHOLIEHHEM TNpenenos
MPOYHOCTH Ha PacTUKEHHE B [TPOAOILHOM H IOMePEIHOM HallpaBleHHsX,
HeoO6X0AHMO HX HAEHTHHHUMPOBATH C FEOCHHTETHYECKHM MaTepHAIIOM
B COOTBETCTBHH C KJIACCOM MPOYHOCTH.

B oTHOLIEHHH KiaccuDHKAUMH 2e0CUHMemMuYecKux Mamepuanog
0N KOMNO3UMOE NMeeTcs He3HayuTeNbHbIH onbIT. Kiacc npouHocTH
TAaKHX Marepuanos pekomenyercs [ 7] «aoka3piBarb» MmyTéM HAEHTH H-
LIHpPYIOWHMX OIIBITOB HENOCPEACTBEHHO HA CTPOMTENBHOI Momanke. Tak,
HanpuMep, Ul KOMIO3HTOB (KOMILIEKCHBIX MAaTepHasIoB), COCTOSILMX
#3 re0CeTOK U HETKAHBIX MaT€pPHAaIOB, KJIACC MPOYHOCTH HETKAHOIO
marepHasa MoxkeT Obi1hb yBenM4eH Ha | Kiacc, eciiM HPOYHOCTH Ha
pacTsHKEHHE FeoCeTKHM, NPUCYTCTBYIollel B KoMno3ute, OyneT paBHa
25 kH/m. Jins npyrux KoMno3uTos, BKJIIOYAIOU{HX TKaHble MaTepHabl
WIH TPUKOTAX, KIACC MPOYHOCTH HETKAHOIO Marepualia MoxeT ObiTh
COOTBETCTBEHHO MOBBIIEH HA €ro yaeabHyto maccy. Ilpu 3Tom
peKoMeHyeTcs 3a OCHOBY NPHHHUMATH MpeeN NPOYHOCTH Ha PacTsDKEHHE
Ui TKaHeH WM TPHKOTaXka Nocjie BBEJEHHUS 3aLMTHOrO CHOS Kak
35lemMeHTa koMno3uTa. [lpu Hcnonp30BaHHM KOMILIEKCHBIX MaTEPHAJIOB
B KaU€CTBE APEHAKHBIX JIEMEHTOB (HanpHMep, 0ObEMHbIE IPEHAKHBIE
KOMMO3HUThI) ONPENAEAAOUHM ABAAETCA MeOTEKCTUNbHBIA Kacc
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IPOYHOCTH (HIBTpA.

B T'epmanuu Taioke paspaboraHa iiaccudHKalHs MO XapaKTepy
BO3/ieficTBHA HArpy3KH OT HaCBIITHOIO IPyHTa Ha reOCHHTETHYECKHE
MaTepualibl B 3aBUCHMMOCTH OT XapakTEepPUCTHK rPyHTa, koTtopas B
KOHEYHOM HTOre KOppeCrOHAHPYETCS C OMUCHIBAEMBIMH Cly4asMH HX
HCIMONb30BaHHS.

PaccmarpuBaloTcs JBa Cly4as: NMepBbii YHHTBIBAET TOJILKO
BJSIHUE CJIO8 HACBIIIHOIO TPYHTa HaJd MaTepHafOM M THI IpyHTa
octioBauusa noj HuUM (AS); BTOpoil — BIMAHHE MEXAHHYECKHUX
BO3AeHCTBUH NpH yKnajke U B ipotiecce ctpoutensctsa (AB). B kaxiom
M3 yKa3aHHBIX ClydaeB oOfpeaeNeHbl CBOH KiaccH(HKa-
HHOHHbIE IPU3HAKH, KOTOPBIE TIpeAcTaBieHsl B Tabn. 3, 4.

TabGnwnnua 3

Hnpexc YenoBus TpMMEHEHHUS U BbI6OPa reoTEKCTHIBHOTO
HCNONb30BaHNA marepuana
AS; Hacsinuoii rpyHT H BbILIENEXKALLHNE CIIOH HE BIMAIOT Ha
BLIOOp FEOCHHTETHYECKOro MarepHana
AS, TeocuHTETHYECKUT MaTEPHA YIOXKEH B OCHOBaHHU
MEXIy MEIKO3EPHHCTHIM IPYHTOM H IpYOO03E€PHHCTHIM
AS; TeocunTeTHUeCcKkUii MaTepuan YJIOKeH B OCHOBaHHH

MEXIy MEIKO3EPHHUCTBIM IPYHTOM H KpYTHOO610MOY-
HbIM (40% kamueit 1 GnokoB), a Taloke rpybo3ePHUCTBIM
MartepuaoM Tuna AS, ¢ ocTpopEOepHBIMH HaCTHLIAMH

AS, To ke, uto ¥ AS;, HO KONUYECTBO KPYIHBIX BIJIIOYEHHI
6onee 40%
AS;s To >xe, uto 1 ASy, HO KpynHbIE BKNOYEHHS FOPHbIX 110~

poa (40%) umetoT ocTpeie pébpa

Hcrionn3ys knaccol MPpOYHOCTH TEOCHHTETHYECKHX MarepHanos
(cm. Taba. 3), a Taloke ycnoBus MpumeteHns (cM. Tadn. 4), paspabortatbl
TpebyeMile Kiacchl MPOYHOCTH F€OCHHTETHYECKHX MaTepHanos,
CleyIolIHE U3 CYHAEB HX IPUMEHEHHS U BO3HHKAIOLINX HANpsHKeHUA
OT Harpy3ku (Taba. 5).
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Tabnuua 4

Hnnekc ciyyas | XapakTepHCTHKa THIA YKJIAAKH FEOCHHTETHYECKOrO

YKIa1KH MaTepHasa H lipolecca CTPOHTENbCTBA
AB, Viulanka MaTepHalla i 3achlilka ero BpyuHyro. OTcyrcr-
BHE Kakoii-THOO0 Harpy3k# Ha reOCHHTETHYECKHH MaTe-
pHa
AB, Mexann3HpoBaHHas yKnaaka maTepuana, yIioTHEHHE

MalIHHHBIMH YIUTIOTHAIOWMMH cpeacTBamu. OTCyTCTBHE
nedopmaumii KaK Ha IOBEPXHOCTH CIIOA, TAK H MO ero
ITyOHHe, BKIIOYas reOCHHTETHYECKHH MaTepHan

AB; To xe, uto AB,, HO NOBbILIEHHbIE HANPHKEHUA U COOT-
BETCTBEHHO ne)OpMaluK NpU JONMYCTHMOH BHYTPEHHEH
KoJiee OT 5 1o 15 cM *

ABy To xe, uTo n AB;, Ho npy nonycTHMOIi BHYTpeHHei!
kosee (rybuse ciena) Gonee 15 cm

Hpumeuanua: 1. * [{ns oueHku BIUSHIS MEXaHNYECKOH Harpys3ky npy
OTCHINKE CAOS TPYHTA HA FEOCHHTETHYECKHIT MaTepHan B KauecTBe KpUTepus
1ipHHATO 06pa3oBaHHe KOJieH, T.e. POrHO3UpyeMas (0XKHaaeMas) BHYyTPEHHSAA
rny0HHa KoJleH, a TakKe HENOCPeNCTBEHHO B HACKIITHOM CJIO€ MO/l YIOXKEHHBIM
re0CHHTETHYECKM MaTEpPHANIOM.

2. JlauHas wiaccH(pHKaUMs HE yYHTBIBACT NONONHHTENbHBIE HAIPY3KH
Ha MaTepHall, BO3HHKAIOIKE B Cly4yasxX ykjiaaku (OTCHINKHM) COS TPYyHTa He
Menko3epHHCTOro (Hanpumep, necka), a kpynuoobnomounoro. C pocrom
NPOYHOCTH (Hecyulelf crnocobHOCTH) HIKHEro CJIOA rpyHTa (B TOM YMCIe M
rpyHTa OCHOBAHMs) H C BO3pAcTAlOWIWM KOJIMYECTBOM KPYIHBIX H FpyOBIX
00IOMKOB B OTCHIIIAEMOM NOBEPX [€OCHHTETHYECKOTO Marepuana Cloe mnpu
YIJIOTHEHHH H ABW)KEHUH [OCTPOEUHOr0 TPaHCMOPTAa MOTYT BO3HHKHYTH
JONOTHUTENbHbIE HArPY3KH K HANPAXKEHHA Ha MaTepHaJl, KOTOPbIE HE YUTEHHI B

JIAHHOI K1accuHKaLmm.

Tabnuya 5
Hunexc Hunekc cnyyaes YKiagku
UCII0J1b30BAHHA AB, AB, AB; AB,
AS, GRK1
AS, GRK2 GRK2 GRK3 GRK4
AS, GRK3 GRK3 GRK4 GRK5
AS, GRK4 GRK4 GRK5 (1)
AS;s GRKS5 GRK5 0 )

Hpumeuanue.(1) — 115 yxa3aHHbIX CilyyaeB He0DXOAMMO NpOBEAEHHE
OnbITHBIX paBoT Mo NPoGHOI OTCHINKE H YTUIOTHEHHIO TPYHTa.
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2.2. PeTpocneKTHBHbI aHAJIM3 NPHMEHEHMs! 1 €0TEKCTHIbHBIX H
FeonjiaciHKOBbIX MATEPHAIOB B OTeUeCTBEHHON K
3apy6exknoil npakTaKe

JlopoxxHas oTpacib, KoTopas BkilotaeT B cebs oOLiupHbIH
KOMIIJIEKC BOITPOCOB, CBS3aHHBIX C NPOEKTHPOBAHUEM, CTPOHTENILCTBOM,
PEMOH 1OM, PCKOHCTPYKIIMEN 1 SKCIUTyaTanned AueiibiX U HeTHHEeHHBIX
JIOPWIKHBIA COOPYHKCHUHA, CTalla OUHOM H 3 HIEPBBIX BCHIE/L 3d MPAXKIAHCKHM
crpoutensc1soM [11], rae BHeapeHre reoCHHIETHKH OCTHIJIO CaMbIX
6onbLIMX 06BEMOB, POCT KOTOPBIX MPOOJKAETCA H 110 ceid feHb [12].

leoTekcrunpHblE MaTepHabl MpETEpIeiH CYECTBEHHOE
pasBuTHE C TexX nop, kak B 1970 r. B rpaXxAaHCKOM CTPOHTENBCTBE
Hayajaoch HX MaccoBOE NMPUMEHEHHE, a JOPOXKHas OTpacilb NOAXBaTH/IA
aty actadery. [TosBUIOCHE MHOTO HOBOH H pasHOOOPa3HOMH MPOAYKUHH,
H3rOTOBJICHHON IO CMELMaibHbIM TEXHOJOTHAM, B TOM YHCNIE H U3
PA3JIAYHOTO CBHIPbSA CO 3HAYUTENbHOH CTEMEHbIO COOTBETCTBHA
npeabsABiasemMbiM TpeGoBaHHAM s npuMeHeHus. Paspaboransl
crielaibHble HOPMBI, PETIaMEHTHPYIOLHME YCIOBHA HCHOJNL30BaHHA
FEOCHHTETHYECKHX MaTepuanos 1 TpeGoBaHus K HUM. B 3ToM acriexre
3apyOeskHas NPaKTHKa 3HAYHTEIBHO ONepeania poOCCHHCKYIO

dakropaMu, onpeeasiomuMy, OyIeT i reoCHHTETHYECKH
MarepHas BBINOJHATL TpeOyemble OT HEro (yHKUMH, ABAKIOTCA
Clie/lylolIHe €ro CBOHCTBa: MEXaHMYECKUe, THAPaBIHUECKHE, IKCILTya-
TalHOHHbBIE MOKA3aTENH B YCIOBUAX TOR WIH WHOH rpyHTOBOM Cpelbl,
Kylia oH Oyner noMeuieH. 3TO Mpesie BCEro Takue MoKasareim, Kak
HOMMHaJlbHaA MPOYHOCTb, AC(HOPMATHBHOCTD, (PHILTPALMONNAS
CrocOGHOCTS, NON3YHECTb, AOJITOBEYHOCTh, PPHKIIHOHHBIE [IOKa3aTeIH.
HMeHHO oHM obecneunBalOT NpuAaHue HOBBIX KaueCTB JOPOXHOH
KOHCTPYKIIHH, H3MEHEHUE COOTBETCTBYIOUIHX TE€XHOJOrHYECKUX
petjlamentos ee yclpoucrtsa., PaccmaipuBas B Hacroswem ob3ope
COBPEMEHHbIE MHPOBOii YPOBEHDL H OMBIT IPHMEHCHHA FT€OCHHTETHKH H
reoryiaCTHKH B JOPOXKHO# OTpachu, LenecoobpasHo B epsyio ouepeb
cnenarb HeGoMbILOH HCTOpUYECKHH DKCKYpC B YAacTH Pa3BUTHA
OTEYECTBEHHOTO ONbITA.

[Mpunsaras Munrpanccrpoem CCCP B 70-80-x ropax nporpamma
COBEPUICHCTBOBAHHA €OTEKCTHIbHBIX MATEPUANOB M PACIUHPEHHA
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pauHoHaIbHOM 00AACTH MX NPHMEHEHMA NpPH MPOEKTHPOBAHHH H
CTPOMTENLCTBE aBTOMOGHILHBIX M XKEJIE3HBIX IOPOT, a3pONOPTOB, IIOPTOB
M pHYAIOB NOCTyXHIa GnaronpHATHEIM (GaKkTOPOM He TONBKO A1
co30aHUs W pacuinpeHus 6asbl 110 M3rOTOBIEHHIO TAKUX MaTEpPHAJIOB,
HO H CYUIECTBEHHOMY [TOBBIIEHHIO Ka4€CTBa JOPOKHOTO H TPAHCIIOPT-
Horo cTpouTenscTaa [3, 13, 14, 15].

IlepBbie onbiTHbIE paboThl ObIIH BEINOAHEHB COIO3IOPHHH Ha
aBroMobmIbHOI nopore Mocksa — Pura. Uccnenosanns, npoBei€HHbIE
Ha ONMBbITHOM Y4YacTKe OAHOH H3 «MOKpBIX» BBIEMOK, MOCHIY>KHIH
oTnpaBHoi Toukoi no paspaborke obnacTH NPUMEHEHHS HETKAHOTO
martepHana Toraa ewg cyuwectpytomeit ¢pupmsr «Pon-Tlynenk» s
obecneueHus crabHIBHOCTH NepeyBIAXHEHHBIX BoieMOK. HccnenoBaums
BENMCh B ABYX HalpaBJCHHAX: FEOTEXHHYECKOM H BOTHO-TEILUIOBOTO
pexuma. [Tocnenyroniue HabmoneHAS MO3BOMWIH pa3paboraTk nepsrie
TpefOBaHHS K JOPOKHBIM KOHCTPYKLIMSIM, B KOTOPbIX HEOOXOXMMO HIIH
uenecoobpa3no UCMONB30BATH FEOCHHTETHYECKHE MATEPHAIIBI B KaUeCTBe
JIOTIONTHHUTENBLHOrO QUIBTPa, aPMO3JIEMEHTOB H Pa3feNUTENbHOM
npocnoiikn. Ha nepeom 3Tane 3T TpeGOBaHMA KacauHCh TOJBKO
HETKaHbIX HITTONPOGHBHBIX MATEPHAJIOB OTEYECTBEHHOTO H 3apyDeXHOro
NPOM3BOJICTBA, HO TEM HE MeHee, ONPEAEIIHIH B EPBOM NPHONIKEHHH
HanpapJieHHOCTh NMPHMEHeHHs F€OCHHTETHYECKUX MaTepHasoB B
JIOpOXHOH OTPaci.

Jins nocneayromux ueneHanpaBieHHbIX HayYHbIX HCCIIEA0BaHUH
noa srunoit CotozpopHuu 6pu10 chopMuUpoBaHo creuHansHoe
HanpaBjeHHE B JOPOXHOM reoTeXHHKe (NOpPOKHAsA F€OCUHTETHKA),
KOTOpOe ornpenenuio obbéM MccnenoBaHui M AanbHelune 1MyTH
NPaKTHYECKOTrO HCMOIBb30BAHNA FEOCHHTETHYECKHX MaTepHalioB.

Bbu1 ycTaHOBIEH OCHOBHOMH TIPHHLIMIT PALHOHAIBHOTO IIPHMEHE-
HHS pacCMaTPHBAEMbIX MaTEPHAJIOB: PacUET IOPOXKHOMN KOHCTPYKLHH C
onpeaeneHHeM Ky3KHX MecT» paboThl €€ 3NeMeHTOB U aanee nepexon K
KOHKPETHBIM TpeGOBaHHAM JUIS F€OCHMHTETHYECKHX MATEpPHaNoB,
KOTOPbI€ H IOJDKHBI BOCTIPMHHMATh N€(QULIHT YCHIINiA, U3MEHUTH YCIIOBHA
JpeHHpoBanusi, obecrneuuTs B 1esioM TpebyeMylo HaaE&XHOCTH H
JIOJITOBEYHOCTb JOPOXKHBIX COOPYIKEHHIA.

HMenno 310 N03B0OJIKIIO B NEPBOHaYanbHOM 06bEME onpeaeuTb
KOMIUIeke TPpeOoBaHHIl K r€OCMHTETHYECKHM MarepuanaM fpH MX

22



Ob30PHASI HHO®OPMALIUA 7/2002

COBMECTHOH paboTe ¢ KOHCTPYKTHBHBIMH JIEMEHTaMH HachIMel, BbIeMOK
H MX €CTEeCTBEHHBIX OCHOBaHHH. [TockoneKy peur HAET O cCOBMeCTHOM
paboTe npesxxzie BCEro ¢ FpyHTOBBIMH COOPYXKEHUAMH, TO OGHOBPEMEHHO
yCTaHaBJIMBAJICA KOMIUIEKC TpeOOBaHH K IPYHTaM C HCKYCCTBEHHOMH U
€CTECTBEHHOM CTPYKTYPOH.

B paccmarpuBaeMblii nepHoa Obinn paspaboTaHbl METOIHKH,
KOTOpbI€E MO3BOJIH/IH BBIMONHNTH KOMIUTIEKC HEOOXOJHMBIX HCCNENOBAHUI
H OMpeeNHTh, C OHOH CTOPOHBI, NOKa3d4reNH GPU3IHKO-MeXaHH4YECKHX
CBOHCTB M€OTEKCTHIIbHBIX MATEPHAJIOB, a C APYTOH — COOTBETCTBYIOLLHX
CHCTEM: I'PYHT (MJIM APYroH JOPOXHO-CTPOMTENbHBIH MaTepHan) +
reoCHHTETHYECKM 3neMeHT. TpH Moka3aTelis HCCIEAOBANUCH B
JIOCTaTOYHO LIMPOKOM acrekTe: (UIbTPALHOHHAS ¥ BONOOTBOASLIAs
CrocoBHOCTh, HOMHHAJIbHAS (Mpe/ienbHasn) IPOYHOCTb ¥ COOTBETCTBYIO-
as e 1eOpMaTHBHOCTS.

B 1977 r. 6611 co3aaH B COAPY)KECTBE C IPYMIION OTEYECTBEHHBIX
MHCTHTYTOB NEPBbIi HETKaHbIH reoTekCTHAbLHBIHA MaTepHan JlopHuT
OCYLIECTBIIEHO €ro MaccoBO€ NpoHU3BOACTBO. [lonyueHsl onbITHBIE
napidH U3 pacruiasa noavumepa. Pe3ynsrars! HCCieIOBaHHHA OTPaXKeHB!
B NIEPBBIX ROKYMEHTaX # KOHCTPYKTHBHO-TEXHOIOTHYECKHX PELICHHAX
111 HepTenpOMBICIIOBLIX Aopor 3amanHo# CubHpH, YTO B 3HAYHUTENBHO#H
cTeneHH cnoco6CTBOBANO yBEAHYEHHUIO TEMIIOB M Ka4yecTBa HUX
CTPOMTENLCTRA.

HecmoTps Ha BO3MOXKHOCT NPUMEHEHUS B CEMHIECATHIE NOAbI
reOCHHTETHYECKOr0 MaTepHana TOJbKO OJHOrO THMa, a UMEHHO
HeTkaHoro, 8 CoOlO3NOpHHH Ha ero ocHoBe ObulH paspaboTaHbl
KOHCTPYKLIMH ¥ COOTBETCTBYIOIIIHE TEXHOOTHHU AA YCI0BHH 3anaaHoH
Cubupw, BKmoyas paoHbl pacnpoCcTpaHEHHs BEHHOMEP3IIBIX IPYHTOB.
Takue KOHCTPYKLUHH NO CBOEH CTPYKType W Y4UETY MeXaHH3Ma
B3aUMOJIEACTBHA FPyHTa H TEOCHHTETHYECKOTO MaTepHasia Npeaonpene-
JIIK MHOTHE COBpPEMEHIIbIE peLlleH s, KoTopble basupyiloTcs Ha bonee
NpOYHBIX H MeHee AeGOpMATHBHBIX COBPEMEHHBbIX MarepHanax. Peub
HIET O KOHCTPYKLHAX «IPYHT B 060#iMe», B TOM UHCNIE H HCTIOIB30BaHHE
MEpP3JIOr0 KOMKOBATOro rpyHTa, Pa3snHuHbIX TUIMOB Pa3fAeaUTENbHbBIX
3/IEMEHTOB, KOTOpbIE B ONPEACAEHHBIX YCIOBUAX HCMONB30BANIHCh JUTS
CHIKEHHA HEPaBHOMEPHOCTH OCaIKH ¢1a60ro 0CHOBaHMSA MPH CE30HHOM
OTTaHBaHHHU JieATENbHOrO €01 MOA Harpy3Koi OT Beca Hachin Y
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BO3MEHCTBHI TAXKENOro MOCTPOEYHOrO M 3KCHIYaTaLHOHHOTO
tpancnopra. TUNOBBIMM PELIEHHIMH CTajlH KOHCTPyKuuu cGopHoro
’ke1e306€TOHHOrO MOKPBITHS C Pa3le/IUTeNbHbBIM W aHTHKOJILMATH-
PYIOLUMM 3JJEMEHTOM H3 HETKAHOIO re0CHMHTETHYECKOTO MaTepuaa, a
Take BPEMEHHBIX JOPOT C NMPOCJOHKOH U3 r€0CHHTETHYECKOTO
marepHasia B OCHOBaHHUH.

BeinosnueHHbie noJieBbie H 3KCHepUMEHTAJIbHbIE HCCIEA0BaHUA
no3sonman 0006INTE NONyHEHHbIE pe3yaLTaThl H BHECTH HX B COOT-
BETCTBYIOLUME pa3iieibl HOpMaTHBHBIX fokymeHToB: CHHIT 2.05.02-85,
CHuIl 3.06.03-85, BCH 26-90, BCH 84-89.

Bo03MOKHOCTH perynupoBaHHs HanpsHKEHHO-AeHOPMHPOBAHHOTO
COCTOSHHSA F€OTEXHHYECKMX COOPYKEHHH B CJIO0XHBIX HHKEHEpPHO-
re0JOrH4YecKUX yCIOBHAX C IOMOLIbIO FEOCMHTETHYECKHX MAaTEPHAIOB
6blna peanu3osaHa npH pa3paboTke psaa cneuHanbHbIX JOKYMEHTOB Ui
ROPOKHOHR OTPAcTH {peKOMEHRALHI 1O BHIOOPY NPOEKTHBIX PellieHuid
Hed1enpomeIciIoBLIX Hopor B paiionax SMOypra u Ypewros, TexHu-
YeCKHX yCJIOBHit 110 SImMarny, pexoMeHnaumi 1o TEXHONOTHH COOPYIKEHHA
3eMJITHOTO 110JIOTHA U3 I'PYHTOB NOBBIINEHHOM BIAXKHOCTH VI YCIOBHIA
HeuepHo3eMHoii 30Hbt Poccuu u apyrux).

B 90-e rozibl 3Ha4HTENbHBIH UMITYIILC B TUIaHE BO30OHOBNIEHMA U
NPOBEJICHHH HMCC/leOBaHHH HA COBPEMEHHOM YDOBHE Jlajia mepBas
MexxnaynaponHas kondepeHuns O6beguuéHHo# EBporis 10 KOpoxHOI
1€0CHHTETHKE B . MaacTpuxre, rae coTpyaHHkn Col0300pHHH
BbICTYNAJIH C OCBEIUEHHEM OMNbITAa NIPUMEHEHHA T€OCHHTETHKH IIPH
NPOEKTUPOBAHHH H pekoHCTpyKuHu MKA/JI. Pe3ynbTathl npepcras-
JIGHHBIX HCCTEeAOBaHHH ObUIM OTMeuyeHbl MOYETHHIMH AHIUIOMAMH H
Harpagamu [2].

Bce nocnenytomue MexyHapoaHbie H poccHiickHe KoR(epeH-
1M, npoBofiHMBle ¢ 1998 r. yxe perynspHo, 0ObeIMHIIH OTEHECTBEHHbIX
npou3BoUTesNeH H noTpeduTenei, NPOEKTHPOBILMKOB H HCCTeIoBaTeNeH
IUIA LieJIeHanpaBieHHbIX COBMECTHBIX JIeHCTBHIA B 4aCTH pallMOHAILHOTO
NPUMEHEHHS FEOCHHTETHYECKHX MaTepUasioB B JIOPOIKHOH OTpaciH.
[lono6Hoe 0ObeHEHHE He HCIJTIoUANO paboure KOHTAKThI C BEAYILHMH
3apy0OeKHbIMH PHUPMAaMH M MCNIONB30BaHKHE UX MPOMYKLIMH, HAYYHOTO H
TEXHHYECKOTO MOTEHIHA1a HapAdy ¢ OTeYECTBEHHbIMH MaTepHaniaMH
(16,17, 18].
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Bbul BLINONHEH HayuHLIH M WUH)KEHEPHBIA aHaNN3 MPOAYKLHH
TaKHX BeAyIHX GUPM B 06/1aCTH reOCHHTETHYECKHX MaTEPHAIOB, Kak
«Xbtockepy, «Jlronon», «[onndenst», «Tensapy, Tenax, «eoreppay,
«®azep-Texuuk», Prestorus, Geoweb. Ocoboe BHUMaHHE NpH ITOM
yAesieHo pabore Hay4HO-TEXHHYECKHMX LEHTPOB NpH dupmax-
npoxsBoaMTensxX. B yacTHOCTH, Ha COBMECTHBIX CEMHHapax H3yuasics
ONBIT Hay4YHO-TEXHHYECKOrO H HHXXEHEPHOrO COMPOBOXIAEHHS
TNPOEKTHPOBAHHA H CTPOHTEILCTBA CIIOKHBIX OOBEKTOB, 1€ HCMONbL30Ba-
Hbl FTEOCHHTETHHECKHH MaTepHali, pacHETHEIH anmnapar, rporpaMMHble
NpPOXYKTHI.

OcHoBHOH 06BEM COOCTBEHHBIX HCCeNOBaHUiH ObL1 HanmpaBsieH
npex/e Bcero Ha GopMHpoBaHKe nakeTa nepBH4HbIX AoKyMeHTos (TY)
JUIs OTEYECTBEHHBIX POH3BOANTENEH. BbLTH HCCIIEN0BAHBI, B HACTHOCTH,
HETKaHble F€OTEKCTHIbHbIE MaTepHaisl 6osee 50 oTeuecTBEHHbBIX
¢abpuk. B pesysnbrare paspaboranbl TpeboBaHus, chopMHUpOBaHbI H
cornacoBaHbl TY, BbiIONHEHB! CEPTHOHKALHOHHBIE HCCAEA0BaHHA
HETKaHbIX MaTepHanos, Batouas 6onblioi 06bEM nabopaTopHbIX
ucnelTaHuii. HakonneHHbiit MaTepHan nmo3ponseT yke ceiivac
paspaborars obLixe TpeGoBaHiA U PEKOMEHIAIIHH HMEHHO K HETKaHbIM
MaTepHanaM OTEUeCTBEHHOIrO MPOH3BOACTBA, KOTOPLIE B HacToALICE
BpeMa Hanbonee WHPOKO MUCMONbL3YIOTCS B JIOPOXKHOH OTpaciu.
HccneaoBanucek Takxke MatepHansl paja 3apybexussix dupm [19]. Mo
pesyabTaTaM HCC/eN0BaHUM YCTaHOBNEHb! pauMOHaibHbie 061acTH
MNPUMEHEHHA T€OCHHTETHYECKHX MaTepHalOB Pa3lIH4HbIX THIIOB B
3/ieMeHTaX JOPOXHBIX KOHCTPYKLMii. ClielyeT OTMETHTb, YTO AHaNa3oH
BHINOJIHEHHBIX paboT BKMouan B cebs MCCNENOBaHHS H3MEHYHBOCTH
NPOYHOCTHBLIX H Ae(POpMAaLHOHHBIX CBOHCTB, (MIBTPALIHOHHOHN
CrocoOHOCTH 3THX MaTepHaioB, CIIOCOOHOCTH BbIJIEPXKHBATh JIOKAIbHbIE
Harpy3KkH B 3aBHCHMMOCTH OT PH3HYECKHX N0Ka3aTenel 1 0cobeHHoCTeH
TEXHOJIOTHH H3roTOBNeHUs. [lepBHUHBIH NaKeT CO3MaHHbIX COBMECTHO
C MPOU3BOAHTENAMH JOKYMEHTOB, [10 MHEHHIO aBTOpa 0630pa, MOXHO
TPHHATH 33 OCHOBY Ui AajibHEHWIEro pa3sBMTHS U (GOPMHUPOBAHHA
OTe4YeCTBEHHOM HOPMaTHBHOM 6a3bl, XOTA 3TOT NPOLECC B 3HAYUTENLHOR
CTENeHH 3aTAHYIICH.

C uenbl0 pacliMpeHHs HOMEHKIATYphl FeOCHHTETHYECKUX
MaTepuasioB Obln BBINOJMHEH 3HAUMTENBHBIR 00BEM MccienoBaHU
fITaCTUKOBBIX OOBEMHBIX TeOpellETOK, MPeAHa3HAYEHHBIX, TPEXIe
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BCEro, 111 yKperuleHHsi KOHYCOB H OTKOCOB 3eMJIIHOro nosotHa. Ha
OCHOBE pe3y/IbTaToB 1abopaToOpHLIX U IKCMIEPHMEHTANBHBIX HCCIIEN0-
Banuii pa3paboTaHbl METOUUECKHE PEKOMEHIALMH, PYKOBOACTBO H
OCYyLIECTBIIEHO MX wnpokoe BHenpeHne Ha MKAJ, apromaructpansax
«don», «KppiM» 4 MHOTUX Ipyrux. KOHCTpykuMs cTana THIIOBOH U
moxer ObITh BHECEHAa B aTbOOM MO YKpeIvIeHHIO KOHYCOB H OTKOCOB. B
Hacrosilee BpeMs BeAyTCH HCCIIeNOBaHH ITHX MarepHaIOB C LIENBIO HX
MPHMEHEHHUS B KOHCTPYKUMAX AOPOXHBIX ONEXI M €CTECTBEHHBIX
OCHOBAHHWH 1IPH COOTBETCTRYIOMIEM TEXHUKO-OKOHOMHYECKOM OOOCHOBAHHH.

Jns apmupoBanus achanbToGeTOHHBIX MOKPBHITHH KOMILIEKC
BBITO/IHGHHBIX HCCIE0BaHUI coBMECTHO ¢ hHpMoit «Creknonporpecey
10380 paspaboTars HOBbIE BHABI CTEKJIOCETOK ¢ Jitoboit pasmep-
HOC1b10 fUeek, Xopotueit koresueit ¥ npoyHocTsIo He MeHee 40 kH/norm,
Co3naHa AWHUS W HayaT BBITYCK OTEYECTBEHHOTO apMHpYIOLIero
marepuana. B 2001 r. Obis BbINONHEH KOMIUTEKC OMBITHBIX pabot Ha Gase
Bnagumupasronopa suis aBtomobunsHeix popor Il u IV kareropwid.
PocaBrogopom pa3paGoTaHr M BBITYLEHBl METOAHYECKHE PEKOMEH-
AaLMH MO HCTIOAB30BAHKIO 6a3aNBTOBBIX CETOK JUIA YKAa3aHHBIX Liesei.

Jins ncenenoaHus paboTocrnocoOHOCTH 3apyOeskKHbIX HETKaHbIX,
TKAHbIX M PELIETYATHIX MAaTEPHATIOB OBUTH BBITIONHEHBI KOHCTPYKTHBHO-
TEXHOMOrHYeCKUe NpopaboTKH apMOTPYHTOBBIX COOPYXEHHUIT Ha clabbix
1 pyHI1ax, B OTKOCaX MOBbILIEHHON KPYTH3HBI, IPEHAIKHBIX COOPY>KEHHUSX,
a’poJApOMHBIX KOHCTpYKUHAX. Bc& 310 mo3sonmno paspaborare
cOOCTBEHHYIO KOHIIEMIIHIO PAlMOHANILHOTO MPUMEHEHHS FEOTEKCTHITb-
HBIX MaTepHanoB Ui IOPOKHOTO CTPOUTENBCTBA U, B YaCTHOCTH, U
KAJ Bokpyr Cankr-Ilerepbypra. Takas kOHLENUUS HCXOOUT M3
B3aHMOCBS3H | €OTEXHHKH, MEXaHHKH IPYHTOB H OCHOBHBIX TpebGoBaHuii
K 1opoxHoit reocuHTernke. OHa Ga3upyeTcss Ha MHXXEHEPHO-
reoJIOrHieckoM aHajlu3e YCJIOBHiT MPOEKTHPOBAHUA H CTPOUTENBCTBA,
OLIEHKE YCTOMYMBOCTH, OCaJIKH, BpeMeHU €€ mpoxoxacHus. Ocoboe
3HayeHHe NMpH 3TOM npHoOpeTaloT Tpebyemble CPOKH yCTpOHCTBa
JOPOXKHOU ONEXAbl, YTO B ONpeaeNEHHBIX CyyasX BbI3bIBa€T
HeobOXonuMocTs ycTpoficTBa 6e30caouHbIX HAchHINeil Ha cBasgX ¢
POCTBEPKOM M3 MPOYHBIX FEOCHHTETHYECKUX MaTEPHAJIOB.

Henb3s He OTMETHTbL 3HAUMTENBHBIA 00BEM IMONEBBIX HCCIEN0-
BaHHii n HaOntozieHuit, CBI3aHHBIH C NPUMEHEHHEM TETLIOH30JIPY oKX
marepiaioB Tuna [leHornekc, kotopbie COI0310PHHH OCYIECTBHII COB-
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mectHo ¢ aupeximeii JICJ] «LlenTp» Ha aBTOMOOWIBHBIX Hoporax «J{oH»
u «KpbiM».

B Hacrosiuee Bpems, Hapagy ¢ 1abopaTOpPHBIMH, MOJAEBBIMH H
3KCNEpPHMEHTaNbHBIMH, BEAYTCA TEOPETHYECKHE HCCAENOBaHHSA 10
CO3aHMIO KOMIUIEKCA METOJUK H NPOrpaMMHBIX MPOLYKTOB [Ulst
pacy€THOro annapara, Heo6X0AHMOTO NPH MPOEKTUPOBAHHH JOPOIKHbBIX
KOHCTPYKIMH C HCNONIL30BAHHEM IFCOTEKCTUIILHLIX ¥ FeOTUIaCTHKOBbBIX
MaTepHasoB pa3jMuHOTO HAllpaBJIeHHA.

Cpenu paspaboranHsix Coro310pHHH KOHCTPYKLIMHA C FEOCHHTETH-
YECKMMH 3JIEMEHTAMHU CllelyeT BBIAENHTh TaKWE, KaK: HACBHIIK C
BEPTHUKAJIbHBIMU JIGHTOYHBIMU JpeHaMH (B3aMeH necuaHbiX) NpH
CTPOMTENIbCTBE JOpOr Ha 60/0Tax; KOHCTPYKUHH yKpeIUIEeHHS
HOATOMIAEMbIX OTKOCOB, 3aLUUTHl OT BOAHOH M BETPOBOH 3pO3HH;
KOHCTPYKLHH APEHAXHBIX COOPYXKEHHil; apMOTpyHT; NpOCIoikH B
KOHCTPYKUHUSAX JOPOXHBIX OJlEKA cO COOPHBEIMU TUNAMH TIOKPBITHH 1
PAL ApYTHX.

TakHe KOHCTPYKLHH NMO3BOJSAIOT MOBBICHTh HaA&XHOCTh
JOPOIKHBIX COOPYIKEHUH, CHH3UTB 06BEM HCTIONB30BaHUS €CTECTBEHHBIX
3ePHUCTHIX MaTepHanos, pa3pabaTbiBaTh NPHHUHNHAILHO HOBBIE
peLICHHS.

B nopoxHoii oTpac/ii Kak 0Te4eCTBEHHO, Tak U 3apybexxHOi, ¢
NOMOLLLIO FEOCHHTETUKH YCTIEIIHO PEILAIOTCA CIeAYIOLIHE 3a/1auH:

* YCTPOHCTBO pa3feNUTENbHbIX NPOCIOEK MEXIY PasiH4YHbIMH
1o CROHCTBAM U Ha3HAYEHHIO KOHCTPYKTUBHBIMH /IEMEHTaMH JOPOXKHO
KOHCTPYKLIHH, OCOGEHHO B pa3iM4HBIX cpegax ([0 COCTaBy HAH
COCTOSIHHIO);

* apMUpOBaHHE 3NEMEHTOB 3EMJISHOIO MOJIOTHA U JAOPOKHOH
OMEXIbl U 3aIMTAa MOHOJHUTHBIX CJI0EB OT OTPaKEHHBIX TPEUIHH
NOKPBITH JOPOT H a3pOIPOMOB;

* yKkpeIieHHe KOHYCOB MyTENpOBONAOB H MOCTOB, OTKOCOB,
CKJIOHOB OT BOIHOH, BETPOBOH 3pO3MH H APYrux ¢GopM HapylLEeHHs
MECTHOH YCTOHYHBOCTH;

* yCTpOMHCTBO ApeHake# (TpaHILEHHbIX, MIACTOBBIX, OTKOCHBIX)
MOBBILIEHHOH HAIE)KHOCTH M A0JITOBEHHOCTH;

* IPUMEHEHHE MMAPOU30JIUPYIOIHX H TEPMOH30MHPYIOILHX
Npocoek;
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* HCMONBK30BAHHE F€OCHHTETHKH W FEOMACTHKM B KayecTBe
apMO3JIEMEHTOB /i1 apMUPOBAHHA KOHCTPYKLIMH 3eMJISTHOrO NOJNIOTHA U
HACBINEH ¢ OTKOCaMH NMOBBLIIIEHHOH KpYTH3HBI;

* pa3paboTKa crienyaIbHBIX PEUICHHH B BUAE KOHCTPYKUMH «(FpyHT
B obofiMe» NMpH HEOOXOAMMOCTH MpPUMEHEHHS PYHTOB pa3jInuyHOro
cocTaBa, COCTOSHHSA, TEMIIEPATYPHI;

* CTPOMTENILCTBO BPEMEHHBIX W MOABE3AHBIX JAOPOr C MCMOJb-
30BaHHEM M€OCHHTETHKH H F€OILIACTHKH B KAYE€CTBE TEXHONOTMYECKHX
npocsnoek, 0cobeHHO MPU HUTHYHH c1abbIX OCHOBaHMIA.

Bo3zmoxHb! M Apyrye 06acTi NpUMEHEHN 3TOH BECbMa LIMPOKO#
HOMEHIJIATYPbl FEOCHHTETHKH M T€OILIaCTHKH, KOTOpast POU3BOINTCA
B HacTof1ee BpeMs BO BceM MHpe. BMecre ¢ TeM, npu Takom konuuectse
M pa3iMyHOM Ka4eCcTBE MarepHaloB ocoboe 3HaueHHe NMpHOOpeTaloT
ClelylOllHe acneKThi: BLIOOp palMOHATILHBIX THIOB KOHCTPYKTHUBHBIX
pelIeHHi; MeToabl pacuyeTa, B TOM YHC/IEe H NPOrpaMMHbI€ NMPOLYKThI,
1103BOJIAIOLIHE CO31aBaTh H UCMOJIB30BaTh HEOOXOAMMEIE B MOAOOHBIX
Clly4yasix CHCTeMbl ynpasiieHHa 6a3aMu JaHHBIX; cTeneHs 3¢ dexrus-
HocTH. Yto kacaercs crenenu 3¢ PpekTHBHOCTH, TO 3aech HeoOXonHUMo,
110 MHEHHIO aBTOpa 0030pa, HCXOAUTH M3 KOMIUIEKCHOH OUEHKH
KOHKPETHBIX peleHHi, KOTopbie BKJIKOYAIOT B cebi B KauecTBe
KOHCTPYKTHBHBIX 3JIeMEHTOB F€OCHHTETHYECKHE H eONJIaCTUKOBbIE
MaTepualsbl. OcHoBHbie HanpaBn€HUA NONYHECHHUS TOro HJIIH HHOIO
sfdexra cBomsTCA K:

* [IOBBIIIEHHIO (MK 06eCEYSHHIO ) HA/IE)KHOCTH H JOJITOBEYHOCTH
KOHCTPYKIIHH;

* CHH)KEHHIO MaTe€PHaNIOeMKOCTH;

* YMEHBLUIEHHIO CTOUMOCTH;

* [IOBBILLEHHIO TEXHOJIOTHYHOCTH, Ka4eCTBa IPOH3BOACTRa paboT,
BO3MOXHOCTH KOHTPOJIS B 3aBOACKHX H HPpOU3BOACTBCHHbIX ycioBuix.

Ilpu BCEM mpH 3TOM NEPBOCTENEHHOE 3HaYeHHe npuobperaer
LOJITOBEYHOCTbL HUCIOJIB3YEMBIX MaTepHaJIOB, a CJiIenoBaresIbHO, H
COOPY’KEHHIl C MIEMEHTaMH U3 HUX. DTO CBS3aHO NPEX/IE BCETO C TeM,
YTO N€OCHHTETHKA — 3TO IOJIUMEPHBIt MaTepHas.

JloNroBe4yHOCTh r€OCMHTETHYECKUX U T'€OIUIaCTHKOBBIX Mare-
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pHAJIOB, MCIIOJIb3YEMbIX B JJOPOXKHOH OTpaciu, onpeaensercs
KOMINIEKCOM (JaKTOPOB H yCOBHH, OCHOBHBIMH W3 KOTOPBIX ABJISIOTCS.
UCXOOHOE Cbipbe; NOTOAHO-KAMMATHUYECKUE BO3NEHCTBHA; peaklns
CpeAbl cTposluerocs o6beKTa UM OTAENbHLIN KOHCTPYKTHBHbIX
JIEMEHTOB; COJIHEYHasl paAMaLlia; pacueTHbi€ Harpy3KH H BO3AEHCTBH
B MPOLECCE CTPOUTENLCTBA H SKCIUTYaTaLMH.

B Hactosuliee BpeMsi B OTeueCTBEHHO# U 3apyOeHOH TipaKTuke
JUIS U3rOTOBNEHUSA FE€OCHHTET HHECKUX H MeONIac HKOBLIX MalepHalloB
NPUMEH#I01 B OCHOBHOM MOAHaMHUA, NONHI(HP, NOAUNPONHIIEH,
NIONHATHIIEH, CTEKIOBOJIOKHO. JUIsA MpUAaHUA cneuralibHbIX CBOHCTB B
cbipbe BBOAAT A00AaBKH, HanmpuUMep, TEXHUYECKHH yrepon (caxy) B
KauecTBe CTaOMNIM3aTOpa OT COMHEYHOH paavauud;, NUIMEHThHL IS
OKpacku Marepuajia u T.A. Ha moBepXHOCTb paccMaTpHBACMbIX
MaTepHasioB MOTYT ObITh HaHECEHbI Criel[HaIbible TOKPHITUS (0OBONAKH-
BalOlllHe W 3allMTHBIE CJIOH), YBEJHUMUBAIOLIME HIIH TIPHAIOUIHE
a/Jire3MoHHBIEe CBOHCTBA, HEOOXOAUMbIE U1 OBICTPOro W, YTO camoe
r1aBHOE, HAAEKHOTO KOHTaKTa ¢ pabo4yHUMH NOBEPXHOCTAMH KOHTAKTHOI
cpelbl KOHCTPYKIHUH 1 coopyskeHHit. JIns yka3aHHBIX Liefeid HCnoiib-
3y10TCS NONHBHHWIXJIOPH, MOJHITHIEH, GUTYMHBIC S3MYJILCHH, a TAKKE
crielHaJIbHbIE MaTepHallbl, 3aMIATEHTOBaHHbIE B psijie cTpaH. Paszpaboratbl
TaKxKe crnocobsl TepMoo6pabOTKH reOTEKCTHABLHBIX MATEPHUANOB.

JlonroBe4ynocTb NpUMEHSEMbIX FEOCHUHTETHYECKHX M reorac-
TUKOBBIX MaTepuanoB Bbicokas (40-120 ner), ecnin marepuansl He
MONYHUAH CEPbe3Hble NMOBPEXKACHHU B IIPOLIECCE C1 POUTENBCTBA H ObLIH
CBOEBPEMEHHO 3alllMIIEHbl OT CONHEUYHON paaualiud. Bmecre ¢ 1em,
ClleflyeT YUHTbIBaTh YyBCTBHTENbHOCTh MaTEpPHAIOB U3 MMOJHAMMIA K
BO3/ICHCTBUIO CHJIbHBIX Leoued W KMCIOT, a Takke uX HabyxaHue B
Bo/IHOH cpene. He cneayer Takoke JomycKaTh JUIMTENbHOE MPUMEHEHHE
MaTepuasioB W3 Moiud(gupa B rpyHTOBBIX Cpellax C MoOKazaTefleM
kucnorHoctH pH > 10.

CHWKeHHA rHIPABIIMYECKHX M PUIBTPAIMOHHBIX CBOHCTB MOKHO
H3bexalb iyreM TUIATEBHOTO COOJIIOACHHA COOTBETCTBHA (PUIIbTpa-
UHOHHBIX XapaKTePHUCTHK, HATIPHMED, HE1KaHbIX WK KOMOHHHPOBAHHLIX
MaTepHasIoB M rpaHHYALIEH ¢ HUMH TPYHTOBOI Cpellbl.

JlonrospeMeHHas NPOYHOCTh FEOCHHTECTUUECKHX H reorlacTu-
KOBBIX MaTepHajioB ONPEACNAETCS BPEMEHEM 10 UX pa3pyLUeHHs MoJ
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BIHAHHEM JUIMTENBHOTO BO3/€HCTBUS MOCTOAHHOW HAarpy3kH M
npupoctom aedopmanuu Bo Bpemeny. Ilonsyyects 1 qonrospemeHnHas
NPOYHOCTb AOJDKHBI YKa3bIBaThCH (PUPMO#-H3rOTOBHTENEM B NACTIOPTE,
TEXHHUYECKMX YCJIOBUSX, a Taloke B ceprudHKare Ha marepuai Ho
pe3ynsTaraM COOTBETCTBYIOUIHX HCIIBITAHHIA.

Ilpu BrIGOpPE M NOCIENYIOLIEM HCTIONB30BAHHH TAKUX MaTePHAIIOB
ClielyeT Yy4YMThIBaTh TAKXKE BOMPOCH KOJIOMMH, KOTOPBIE C KaXJbIM
roIOM CTaHOBATCS Bce Oojlee aKTyalbHBIMH, OCOOEHHO B 0BnacTax
JIOpPOXHOro CTPOMTENLCTBA. TIpuMeHsemMble MaTepHanbl HE JOJDKHBI
3arpA3HATL OKPYXKaIOUIyl0, B TOM YHCIe M TeOIOTHYECKY10, Cpeay
BpeHbIMH BelECTBaMH, 2 HA00OPOT, AOKHbI NPENSTCTBOBATH WITH
nornouwaTs BONOPACTBOPHMBIE HIH BbIMBIBa€EMbIE BPE/HbIE U 3arps3-
HSIOILHE Cpely KOMITOHEHTHI,

Henb3a He OTMETHTb pONtb COBPEMEHHBIX F€OTEKCTHIBHBIX
MaTepHanoB Npu obecrieveHH  IKONOrHUECKOH 6e30MacHOCTH, 0cODEHHO
NpH CO3JaHHH CTEIMAIbHBIX FIOJIHFOHOB JUIS Pa3MELUEHHsS H 3aXO0po-
HEHUS NPOMBILJIEHHBIX M TBepAbIX 6bITOBBIX 0TX0N0B (THO). B atux
CJlyHasX [IPUMEHSAIOT KOHCTPYKLMH MHPOH30IMPYIOIMX SKPaHOB B BUIE
reomeMOpaH TosuHo#H 1,5-5 MM. B cocTas HibKHero 3alIMTHOTO 3KpaHa
BXOJIMT TAKKE JPEHAKHBIH COi M3 FeOCHMHTETHKH Jutst cbopa I0BUTOrO
¢dunsTpara.

B Poccun skonoruueckoi 6e30nacHOCTH, CBAI3aHHOH ¢ pa3Me-
IEHHEM OTXONOB, He YAENSIOT AODKHOro BHMMaHMA. B pesysibrare
1onbk0 B MockoBckoii obnactu (4 B camoit Mockge) paciionoxeHo Gonee
150 MonuroHoB 1 CBAJIOK, HE OTBEYAIOLHX 3EMEHTAPHBIM TpeboBaHHAM
IKOJIOTHYECKO# 6e3011aCHOCTH.

I'eoceTky, 00BbeMHBIE reopenieTKH BBHTYCKAIOTCS HPAKTHYECKH BO
BCeX Pa3BUTHIX cTpaHax Mupa. OHH NpeaHa3HAYeHbI 11 YKPETHTebHbIX
paboT (ykperuieHHs KOHYCOB, OTKOCOB, CKJIOHOB), apMHPOBaHHs KPYTHIX
OTKOCOB, 3KOJIOTHYECKHX MeponpHaTyii [ 20]. Haubonee pauuonansias
o6nacTh HCIIONB30BaHMS I'€OCETOK, BBITIOIIHAEMBIX M3 TMOIHITHICH],
NOAUNpOIIHIIeHa, noyinahupa, CTEKI0BOJIOKHA U IPYrUX MaTepHaJioB, —
3TO apMHpOBaHHe acabLTOOETOHHbIX TIOKPBITHH, B TOM 4UCIIe NMPH HX
YCTpPOHCTBE Ha CTApOM LEMEeHTOBeTOHHOM MK acdanbToOeTOHHOM
NOKPBITHH 114 60pbOBI ¢ OTPKEHHBIMH TPELLIMHAMH.

O6besnHeHHe CIUIOMHBIX M€OTEKCTHIBHBIX MaTEPHasIoB C
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F€OCETKaMH U reopelerKkaMmy no3sojinjio 3apy6e)KHblM CIICUHAJIUCTAM
TTOJNIYYHUTb OpPUTrHHAJbHBIE KOMMO3HUTbI, KOTOPHIE ocobeHHO YAa4HO
NPUMEHSAIOTCA IPAKTHYECKH U1 BCEX THIIOB IPEHAXHBIX KOHCTPYKLIHH,
HEO6XONHMBIX AU PerylvMpoBaHUA MOBEPAHOCTHOrO H MOA3EMHOTO
CTOKOB.

Yo kacaercs OTE€YECTBEHHOH IIPAKTHKH, TO BBIITYCK I€OCHH-
TETHYECKHX M Te0IUIacT MKOBbIX MaTepualios B Poccnu ocyuectensercs
B ropas/io MeHbUIMX 00beMax, a 110 HOMCHKNATYPE OCHOBHBIM BHIOM
ABAAKOTCA HeTKaHble UIIoNpobuBHbIE, Jajiee OOBbEMHBIE MIACTHKOBbIE
reopeluéTkl, creko u 6azansToBBIE CETKH. BMecTe ¢ TeM, Kak yxke
OTMEYAJIOCh, BBIMYCK HOBbIX FEOCHHTETHYECKHX MaTepHaIoB, 0COOEHHO
TaK Ha3biBaeMbIX KOMMO3HUTOB, 00yC/IaBIHBAET CYHECTBEHHOE
H3MEHEHHE TPaAUUHOHHBIX JIOPOXKHBIX KOHCTPYKUHUH, COOPYXEHUH H
texHonorui. [logo6bHas TeHAEHUMA XOpPOIIO MPOCHEKHBAETCA KaK B
3apy0e)kHOM, Tak U B OTEYECTBEHHO# NpaKTUKE.

Jna ycnosuii Poccun B 3TOM nnaHe Gonplioe 3HavyeHHe
npuobpeTaeT 0TKa3 OT 3HAYHTENHLHBIX 0OBEMOB NPHPOIHBIX MaTEPHAIOB
TaKHX, KaK NeCoK, 1ebeHb, rpaByii, 3a C4ET BHEAPEHHUA FTEOCHHTETHKH H
reoruracTukH. Tak, Tonpko npH pekoHcrpyxkuun MKAJ exeronHo
HCIIONB30BAIOCH 10 2-3 MITH. M® NecKa JUIs APEeHaXHBIX CII0EB JOPOXKHBIX
ozex 1. BrimonHeHHbIE B HACTOsILEE BpEMS ICKH3HbIE ITPOPabOTKH HOBBIX
pellieHHii C MPUMEHEHNEM Ir'€OCUHTETHKH, I'e€ONIaCTHKH, CrieLHalIbHBIX
KOMTIO3HTHBIX MaTepHasIoB NO3BONAIOT KOPEHHbIM 06pa3oM H3MEHUTDb
Tpaa¥LHOHHYIO H BeCbMa KOHCEpBATHBHYIO TenaeHLMIo. Micnonb3oBanue
T€OCHHTETHYECKHX TEPMOHM3OIUPYIOIMX MaTepuUanoB MOBJEYeT 3a
coboii, Mo MHeHuio aBTopa 00630pa, H3MeHEeHHE KOHCTPYKTHBHBIX H
TEXHONOrHYECKHX peLEeHHH NIPH CTPOMTENLCTBE ABTOMOOHIIBHBIX JOpOT
B 30HE CE30HHOTO IPOMEP3aHHs, a TAKXKE B YCIIOBUAX PaCpOCTPaHEHHS
BEYHOMEP3JIbIX FPYHTOB.

CyliecTsyer ellje HeMalo IPUMEPOB H PEasibHbIX BapHaHTOB
COBEPIUCHCTBOBAHHA U MU3MEHEHHSA TPAAMUHOHHBIX HOPOXKHBIX
KOHCTPYKLHH 32 CYET IIMPOKOTO BHEAPEHHS COBPEMEHHOH NEOCHHTETHKH
M reoruacTukd. Takum obpazom:

1. CoBpeMeHHOE pa3zBHTHE T€OCHHTETHKH H TE€OMIacTHKH
JOCTHINIO B HACTOfIee BPeMs BBICOKOTO YPOBHS, KOTOPBIH MO3BOJISET
ofecneyusars, B YaCTHOCTH, AOPOXKHOE CTPOMTENLCTBO MPAKTHYECKH
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MoBbIMH MarepHaiaMu ¢ pa3TH4HbIMH TpeOyeMbIMH CBOHCTBaMH, OIIpe-
JenseMbIMH pacyéTaMH H YCJIOBUSMH CTPOHTEILCTBA M SKCIUTyaTalHH.

2. ['eocHHTETHKA H Ie€oMIacTHKa SABASIOTCS NEPCNEKTHBHBIMH
MaTepHaiaMH B JIOPOKHOM CTPOHMTENbCTRE, @ MX HCIMOJIb30BaHHE —
nepcrieKTHBHBIM HarNpaBIe€HHEM B HYaCTH COBEPIUEHCTBOBAHHUA
JIOPOXXHBIX KOHCTPYKIHMH, HX KOHCTPYKTHBHBIX 3IEMEHTOB H TEXHOJIOTHH
CTPOMTEJILCTRA.

IepcniexTHBbl pasBUTHA ROPOXKHOH ME€OCHHTETHKH MOTYT OBITH
copMyIHpOBaHbi CleyIOLHM 06pasoM:

*  aHaaH3 NpoQHIBHBIX KOHCTPYKTHBHBIX pELIEHNH, B 4aCTHOC-
TH, MO 3eMJITHOMY NOJNIOTHY: JIHHeiiHbIe yyacTKy; Haa TpyGamu;
NOAXOAHEBIE HACKITH K MOCTaM, 3CTaKa/1aM, IPYTHM COOPYKEHHAM;

®  Ha OCHOBE pacy€ToB yCTaHOBEHHE TPeOOBaHHIi K reOCHHTe-
THUECKHM MaTtepHanam;

*  paculHpeHHe HOMEHKJIATypbl OTEYECTBEHHBIX MaTEpHalIOB,
061aCTH HX HCMIONB30BAHUS B JOPOXKHBIX KOHCTPYKLUAX;

* CcO3aHHe HAa OCHOBE aHalM3a CYIIECTBYIOIEro, HO pa3po3-
HEHHOro B paMKax pa3IHyHbIX (UPM, Pacy&THOro ammnapara, AOMOJI-
HAIOLIEro KJIaCCHYECKHUH aniiapar 1o re0OCHHTETHKE, MEXaHHKE FPYHTOB,
MEXaHHKE JOPOXKHBIX OAEXKA M COOTBETCTBYIOMMX NPOTPAMMHBIX
NpOYKTOB;

* pa3paboTka AOKYMEHTOR Pa3IHYHOTO YPOBHA B obnacTH
TIPOEKTHPOBAHHSA ¥ CTPOUTEJILCTBA JOPOXKHBIX K MOCTOBBIX COOpYXKEHHi
C HCMOJB30BAHHEM F€OCHHTETHYECKHX MaTepHAJIOB.

2.3. HopmaruBHO-TexHH49ecKast 6a3a NpH HCNOJIb30BAHAH
re0CHHTETHYECKHX MATEPHAJIOB B JOPOKHOM CTPOHTEILCTBE

OueHHBasg COBPEMEHHBIA MHPOBOH YPOBEHb Pa3BUTHA H
{COJb30BaHHUA FTEOCHHTETHKH H ME€OIIACTHKH B JOPOXKHOM CTPOHTENb-
CTBe, COMOCTABJIAA €r0 C OTEYECTBEHHBIM ONBITOM, MOXKHO C YBEPEHHO-
CThIO OTMETHTB, 4TO Hanbonee cnabbiM, HEOPTaHU3OBAHHBLIM H
HECHCTEMaTH3HPOBAHHBIM 3BEHOM B MOpE CYLLECTBYIOLIHX MaTepHaIOB,
KOHCTPYKLIMH H TEXHOJOrHH Ha MX OCHOBE ABJAETCA HOPMATHBHO-
TexHHueckas 6a3a, koTopas BecbMa MEJIEHHO CO3MaETCA UIA yC/a0BHil
OTeuEeCTBEHHOI0 JOPOXHOTO CTpoHTe/IbeTBa. BMecTe ¢ TeM, X0t B HacTosLuee
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BpeMs €CTh Bce HEOOXOAUMBIE MPEANIOCHUIKH JUIS €& CO3AaHHs, aHalu3
GYHKUHMOHHPOBaHK 3apyOEKHBIX HOPM NOKA3bIBAET, YTO TAKHE HOPMBI,
npasuia, TpeboBaHMs, PEKOMEHALIHH MO MPUMEHEHHNIO H UCTIONB30Ba-
HHIO B CTPOHTENLCTBE FEOCHHTETHYECKHX MATEPHaNOB Pa3IHYHOIo
Ha3HAYCHHA OYECHb TECHO KOPPECMIOHAUPYIOTCS C CYI{ECTBYIOUUMH BO
BCEX CTpaHax MMpa HOPMATHBHBIMU Ga3amMu [UIA OTAENBHBIX OTpacieil
CTPOHTEJILCTBA H, 60nee TOro, C aHAJIOTHYHBIMH CTPYKTYPaMH B KXAOH
W3 HHX, YTO He XapaktepHo i Poccuu.

B cBA3M ¢ ykazaHHbIM pazpaboTka H co3ate HOPMATHBHOM 0a3bl
B 06J1acTH paccMaTpHUBAEMbIX MaTEPHAJIOB A0JDKHA B H3BECTHOI CTereH
YCKOPHTB MpPOLIECC FApMOHH3ALIUH OOLIMX HOPM, B 4aCTHOCTH, [Uis
JOPONKHOTO CTPOUTENLCTBA.

B 3apybexHbix cTpaHax, crpaHax O6weauHéHHON EBpornsl B
HacTosLIee BpeMs OCYIIECTBAseTC pa3paboTka eAHHOH HopMaTHBHOM
6a3bl, BKJIIOYas M TpeOOBaHMS, U MpaBHIa NPUMEHEHUS FEOCHHTE-
THYECKHX MaTEpHanoB B FPYHTOBbIX H APYTHX CPEAaX M3 M3BECTHBIX
CTPOMTENbHBIX MaTEPHANOB.

Espoxon (Tak 6ynyT HasbiBaTeca Gynyiuue Hopmbl crpa EC), kak
npaBuio, pa3pabarbiBaloTcs OOLIECTBEHHBIMH KOMHTETaMH MyTEM
COMOCTAB/IEHHs, aHaJIM3a U TapMOHU3ALIUY YKE CYIHECTBYIOLIHX HOPM
TakHXx cTpaH, kak ['epmanus, ®pauuus, BennkoObpuranus. [1pu aTom 3a
OCHOBY MPHHATBI HeMelkHue «J{uHb» u psa nonoxenuit bpuranckoro
cranpapra [7, 9]. B cBs3u ¢ 31uM B pamkax GyayLIHX eBpOTIEHCKHX HOPM
HIDKE PacCMOTpEHBI HEKOTOpbie TpeOoBaHUs 3THX HOpM. Kpome Toro,
HUMEIOTCS TAKXKE aMEPHKAHCKHE HOPMBI.

Hanpumep, Ha nepBoii MexayHapoaHoii kondepeHunu Oovenu-
nexHoi Esporiel o reocuHTeTHke U reortactike [2] CIIA npencraswii
40 cTaHRapTOB, B OCHOBHOM, HANpPABIEHHBIX HA METObI HCIBITAHHIA.
OTH CTaHAAPTBI KaCaKOTCA CIUTOIIHBIX reoTekcThiIel U reomembpan. M3
HX 4UCAA MOXKHO OTMETUTH CHEAYIONHE, KOTOPbIE XapaKTepHbi /s
o6LIKX NPUHLMIOB CTAHJAPTH33aLIMH METOOB UCHbITAHHUI, TPUHATHIX B
CHIA [14, 21}, no onpeaenenuto:

* GHOIOrHYECKOro 3aCOPEHHA MeOTEKCTHIIbHBIX MaTepHasoB B
CHCTEME «IPYHT — FeOTEeKCTHIILHBIN MaTepHai B KayeCTse QHIsTpay;

* NOTEHUMANA KONbMATaLH CHCTEM «TCOTEKCTHIBHBIN MaTepuan —
TPYHT» 110 OTHOLUEHHIO K THPABIHYECKHM rpaJHeHTaM;
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* unsTpyroueil cOCOBHOCTH M cpefiHel CKOPOCTH II0TOKa B
reoTeKCTHILHOM MaTepualie, IPUMEHIEMOM B Ka4eCTBE NMPOTHBO3aWIH-
BaroLe# 3aBechl /11 FPYHTa C KOHKPETHOIO Y4acTKa CTPOMTENbCTBRA;

* HOMHHaNbHOH TOJIMHHBI F€OTEKCTHIIEH NMOA HOPMaJbHOH
cTaTH4eckoil Harpy3Koi;

* OTHOCHTENbHOTO KO3 dHIMEeHTa GHILTPALM CUCTEMb! (TPYHT —
reoTeKCTHIILHBIH MaTepHa»;

* Moxyna AedopMaLMK MONHITHIIEHOBOH reoMeMOpaHsl NpH
Harpyske, COOTBeTCTRyIoLIeH 2%-Hol nedopMaumu;

* XapaKTepHUCTHK HEYCTaHOBHBIIEIHCS MON3y4YeCTH IPH pacTske-
HMH U1 TEOCHHTETHKOB;

* k03 HUHEHTa TPEHHA Ha TpaHUlle pa3fena cpel «IPyHT —
FEOCHHTETHKA» HITH «T€0CHHTETHKA — FEOCHHTETHKa) METOZIOM YMCTOrO
C/IBHra;

* a TaKoKe NMPOBEAEHHE MONEBbIX HCTBITAHHH F€OCHHTETHKH.

Kak BuiiHO H3 npuBeneHHOH BLIGOpKH, aMEPHKAHCKHE CTaHAAPThI
MMEIOT LIHPOKHii AHANa3oH, KacarolHHcs UMEHHO METOROB UCITBITAHHH
CILIOILIHBIX FEOTEKCTHJIBHBIX MaTEPHANIOB, a TAKXKe reoMeMOpaH, IuMpoKo
NIPHMEHAEMBIX 32 py6GekoM.

Hemeukne npasuia 6Gonee auddepeHUpoBaHbl, C TOUKH 3peHHs
PaccMOTPEHHS Pa3IMYHBIX ACAEKTOB PerlaMeHTallHH MPH HCIOMb30Ba-
HHMH FeOCHMHTETHUECKHX MaTepHaioB. OHH BKJIIOYAIOT NOJIHBIN CHEKTp,
Ha4yHHasg OT TEXHHHYECKHX XapaKTePHCTUK FEOCHHTETHYECKHX MaTepHa-
J0B, obnacTei UX MpUMeHEHUs, YKa3zaHH#H no pacuéty Tpebyembix
napamMeTpoB, METOAOB IIPOBEPKH W HCHBITAHHH, yKa3aHU# 110 BEIOOpY H
110 0(hOpMIIEHHIO OrOBOPa NOCTaBKH. B naHHoMH 0030pHOI HHOpMaLmH
paccMaTpHBalOTCH TOJbLKO HEKOTOPbIE MX HHMX B CBS3M C OTpaHHYeH-
HOCTBIO ero oonéma.

B pasnene npoBepku ¥ ucnibiTaHuii [4] yke B 0O1IMX MONOKEHUAX
OTMEUaEeTCs, YTO UCTBITYeMble U NPOBEPSEMble NapaMeTpsl MeOCHH-
TETHYECKHUX MaTepHagoB AOMKHBI ObITh NPENCTaBJIEHBI CPEIHHMH
BEJIMYMHAMH, CTAHAAPTHBIM OTKJIOHEBHEM H KO3 (DHLIMEHTOM BapHaLIHH.
Ipu konuuectse Npob MeHee S HX HHAWBHIYaJIbHBIC 3HAYEHHSA AOIDKHbI
ObITh PUBEEHbI NOAHOCTHIO. [IpoBEPAIOTCA Cle/yIOLINE MEXaHHYECKHE
XapaKTepHCTHKH.
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Macca na eounuyy naowadu (ynenbHas nAOTHOCTb, r/cMm?).
Mpo6uas senuuuna 100 cM?, npobHbI# GopMar — OKPYKHOCTL HIH
KBajpart, kosnyectso npob — 10.

Homunanenan npounocms npu pacmasgicenuu. llupuna npo6el
200 MM, cBoGoaHas uiHHA HaTshkeHus 100 MM, ckopocTs Aedopmaunu
50 mm/mMun. Konnuectro npo6 no 10 Baosis 1 nonepék.

JUia Bcex reoceTok AOMOIHMTENBHO JACHCTBYIOT clleaylouiue
TpeGoBaHuUs: 06pa3ubl B pa3phIBHON MallMHE 3aXXHMAIOTCA, KakK
MHHUMYM, TpeMs nepeMbrikaMi. Llupuna npo6sl — MakcuMym 200 Mum.
[pu 3TOM pexomeHayeTcs, YToObI, Kak MHHUMYM, OMH Pl Y3NOB C
NONepeYHbIMH NepeMBbIYKaMK pacrnioyarancs Mexay 3axuMamH. [lpu
NpoBepke OTAENIBHBIX T10JI0C HIIH POBHHIOB HX KOJIMYECTBO YBEIHYH-
Baercs Ha 10. [IpoyHOCTE Y3110B reoCeTOK ONpenensercs AecAThio
npobaMu B KaxxaoM HanpaeieHuy. [lonepedHbie nepeMbIuKH 3aKHMa-
I0TCS TakuM 06pa3oM, YTOObI y3/bl OCTaBaAHCh CBOOOAHBIMM 1O
obpa3oBanus nonepedHsIx pEbep.

Ilposepxa npowusku (Cuuuéku) u Opy2ux U008 MeXAHUYECKUX
coedunenuil. Takasd npoBepka CBA3aHa C onpelieNeHNneM HOMHHATBHOR
H JUINTENbHOH NPOYHOCTH COCOUHAEMbIX MOBEPXHOCTEH I€OCHHTETH-
YeCKHX MaTepHaJIOB.

Ceoiicmea ycmanocmu (Oeghopmayus u Onumensras npOYHOCMG).
[Nepen BbINOHEHHEM HCTIBITAHHI YCTaHABIHBAIOTCSA CTENEHH Harpy3kH
OT KPaTKOCPOUHOIi (HOMHUHaNBHOIA) NpoYyHoCTH, HanpuMep, 80, 60, 40,
20%. Kpusylo «zedopmauus — Harpyska» Heo6XOAMMO TpH 3TOM
HA4ePTHTD U1 KDKAOTO UCMBITAHHA 10 5 JIET HWIH RO NOAHOH NOTEPH
NPOYHOCTH.

Ocoboe 3HayeHHe NMpHOOPETalOT HCIILITAHHA F€OCHHTETHYECKHX
MaTepHaJioB [UIs OLIEHKH Hecylleil CIOCOOHOCTH H TEXHOIOTHYECKUX
CBOHCTB. B HEMeLko# cHCTeMe HOPM K HUM OTHOCSTCS CCAYIOLIHE.

Onpedenenue cunbl npoOaGIUEAHUA MAMEPUANA CREYUWILHBIM
yununopom. TIpobel oTéHpaloTcs B ABYX IIOCKOCTAX (BAOADb H MONEPEK),
KOJIHYECTBO NMPob — He MeHee 5 Ui KaxHoro HanpasneHus. Harsxenne
NIpH UCNBITaHHH NPo6BI — KpyroBoe, aAnaMerp 150 MM, HHTEHCHBHOCTD
noaayu Harpy3ku 60110 mMm/mun. Kpome cunbl nponaBiauBaHus
LUHITMHAPOM, H3MEPAIOTCA Takoke CBOOONHBIH X0 MoAauM uITamna
(uMnuHApa) 10 BOSHUKHOBEHHS PEAKLMH MaTepuana U CHilbl IPOAaBIH-
BaHMA.
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Peaxyus na nazpysxky nadenus xowyca (nupamudst) Ha npoby
reocMHTETHYECKOoro marepuana. Harpyska npencrasnser coGoit
TPeXrpaHHYIO [IMpaMHAY C PaBHBIMH yrnaMu, Maccoif 2500 r; BbicoTa
nagenus — 500 MM; HaTsxkeHHe Npo6bl MaTepHaa — KpyroBoe, 1HaMeTp
150 mm. OcHoBaHueM NMPOOB! CNY)KHT CMECh MIMIIEPHHA H GeTOHHTa B
cooTHoutenuu 45:55. KonudecTso ucnbiThiBaeMbix npo6 — 10. Ins
Ka)KIOro MCHbITAHHA HEOOXOAUMO 3aHKCHPOBATH: MAKCHMAJIBHYIO
miyOHHY NMPOHMKAHHS NMHPaMHIbI, MAKCHMAJIBHYIO peakuHio (CHITy) ¢
MaTtepHaioM U 6e3 Hero, OCTaTOYHYIO NPOYHOCTH NPH NPOAABIHBAHHH.

Hogpexcoenusa npu yknaoke. Ilpennonaraercs Hekotopoe
MoJleNTHPOBaHHeE YCIIOBHi cTpouTenscTsa. MecnenyeMas HckyccTBeHHas
NJoLaAKa JOMKHA COCTOATh M3 HIDKHErO YIUIOTHEHHOTO CJIOA TPyHTa
HJIM TPYHTa €CTECTBEHHOr0 OCHOBaHHs. [ €OCHHTETHYECKHUI MaTepHal,
npeIyCMOTPEHHBIH 1S JaJibHEHILETNO CTPOHTENBCTBA, YKJIa1bIBaCTCH Ha
HOATOTOB/IEHHBIH [PYHT H 3achifiaeTcs JHOO0 TPYHTOM C MPOEKTHOMH
rpaHynomeTpueit, 1160 ApobiEHBIM H3BECTHAKOM pa3Mepom 0-45 MM.
Tonmuna 3T0ro cnos nomkHa ObITe He MeHee 25 CM WIIH He MeHee
Tpebyemoii ToNMMHBI cos s uccnenyeMoit TexHonorun. Ilocne
YKJIa/IKH KPyTHOOG/I0MOYHOr0 MaTepHasia noBepX reoCHHTETHYECKOro,
pacnpezesieHHs H YTUIOTHEHHS NOC/IEAHHIH H3BJIEKaeTCs W3 KOHCTPYKUMH
H nposepserca. MuHuManbHasA BeduuuHa npobo 1 M2 Ilepen
NocneyiOUMMH HCIIBITAHMAMH ONUCHIBAETCS KAPTHHA NOBPEXXICHUI:
KOJIM4ECTBO ABIP M mpokosioB Ha 1 m? IloBpexzaeHus cieayer
1accH(HUHPOBATH 10 BeHYHHE, GOPME H APYTHM BO3MOXKHBIM BHIAM.
B nabGoparopuu onpenensiorcs ocraroyHas MPOYHOCTh MO CHIlE
NPO/IaBJIMBAHNA LHIMHAPHYECKUM IUTAMIIOM WK MIPH PaCTSHKEHHH B
pa3pbIBHOH MamIMHE, a TakkKe CTeneHb W3MEHEHHSA HOMHHANbHOWN
MPOYHOCTH NPH PacTHKEHHH. YKazaHHbIE MOKa3aTelnH 3aHOCATCA B
nabopaTopHblii KypHall B MPOLIEHTaX K KpaTKOBPEMEHHOM NMPOYHOCTH
WIH Hecyliei cnocoOHOCTH Fe0OCHHTETHYECKOTO MaTepHaa.

Hcnvtmanue na ev10épzuganue 2e0cunmemuyecko2o Mamepuana
u3 epyHmoeot cpedwl. JINa 3TOro HCNonb3yloTcs CABHIOBbIE KapeTKH
pazmepom 300x300 MM, reocHHTeTHUYECKHI MaTepHai (TIPOAYKT) HpH
N\ByCTOPOHHEM KOHTAKTE C FPYyHTOM; CTYTIEeHYaTO€ NPHIIOKEHHE Harpy3KkH
B aAuanasone ot 10 no 200 xIla. McneiTaHHe ocylecTBAAeTCS B
CTaHAApPTH3HPOBAHHOM IPyHTE.
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B npouecce onbiTa CTPOHTCA AUarpamMma 3aBHCHMOCTH CABHIOBOH
Harpy3kd NpH 3ajaHHOM HampskeHHH oT aedopmaunu. Onpeaensercs
TakXKe CWia BhIAEPrHBAHHA.

BecbMa CyiecTBeHHBIMH ABIAIOTCSA TPeOOBaHHA K OMPEAENEHHIO
THUPABIHYECKHX XapPaKTEPHCTHK F€OCHHTETHYECKMX MAaTEPHAIIOB, K KO-
TOpBIM OTHOCATCA: 3pdexTuBHBIA nuamertp nop (O, MM), BoaOMpO-
HHLIAEMOCTh CKBO3b F€OCHHTETHYECKYIO NoBepxHOcTb (K , M/c), B Tom
HHCJIE H B FOPH3OHTILHOM IUIOCKOCTH.

Kpome HoMeHu1aTypsi ¥ TpeGOBaHH# K HCTIBITAHHAM, B HEMELIKHX
HOpMax COAEpXaTCs YKa3aHHA MO BbIOOpY M MapaMeTpam, COFIacHO
KOTOPBIM 3TOT BbIGOP M OCYHIECTBIAETCA JUIA pa3lINYHbIX YCIOBHH
CTPOMUTENLCTRA.

B kauecTBe KpUTepHs (WM OCHOBBI) JUid BbIOOpa reOCHHTETH-
YeCKOro MaTepHaila Toro Wid MHOro Tumna (TKaHble, HETKaHble, TEOCETKH,
reopeuIéTKH U T.I1.) fIpexae BCEro AOJKHbI ObITh YCTaHOBAEHbI H
onpefieneHbl 0XKHIaeMble Harpy3KH Ha «Ipoayk». B cBsa3u ¢ TeM, uto
KOMTHYECTBO NapaMeTPOB JOCTATOYHO BEJIHKO, YCTAHOBJEH HX
HeobxoauMBIH peHTHHT ¢ Lienblo paloHansHoro Beibopa. Takoit
peATHHr Hau cBoeobpa3Has KiaccH(pHKaLUs MpefHa3Ha4YeHa M
CTaHAApPTHBIX (LUTATHBIX ) CHTYALM H COAEPKHT CpeTHHE BeSIHUHHB! ANs
npennonaraeMoro Beibopa. B apyrux cnyuasx, koraa Heobxonuma
MOBbILIEHHAA HAAEKHOCTB, MOTYT ObITh COOTBETCTBYIOILHE OTKIIOHEHHA.

Ipy ucnonp3oBanuu Tako# knaccHukaunu (MM peiiTHHra)
peuapmuM aAns Beilbopa MaTepuana SBIfSETCH HEMOCPEACTBEHHOE
ornpezieNieHHe PacuéTHLIX NMapaMeTpoB: BaXKHO — NOCTATOYHO, YTOOBI
rpaHUYHbIe BETHYHHBI COOJIIONAJIMCE; MEHEe BaXXHO — FpaHHYlbIe
BEJTMYHHBI JIO/DKHBI COOMIONATHCSA; HUKAKOrO BAMSIHUA Ha BbIOOD HET —
HE NMPUHHMATb BO BHHMaHUe.

OcHOBHBIE MapaMeTpsl, MO0 KOTOPhIM OCYIHECTBASETCS BBIGOP
MaTepHasa, ClelyloliHe: NPeAen NMPOYHOCTH NMPH PacTAKEHUH;
AedopMaTUBHOCTb; peaklus Ha NpoJaBRIHBaHUE LUHIHHAPHUYECKHM
WITaMIIOM; Peakuus Ha NpoOGuBaHHE KOHYCOM; peakuus Ha JTUTEbHYIO
Harpysky; TPEHHE Ha KOHTAaKT€ «TPYHT — NPOMYKT» WU «TPOAYKT —
TIPOMYKT»; YCTOHYHBOCTb K XHMHUYECKHM BO3JIEHCTBHAM; YCTOHYHBOCTD
K arMocEpPHBIM YCIOBHAM; MeXaHHuecKas sddekrHBHOCTb GuibTpa-
LHH; BOAONPOHHLIAEMOCTh. K3 4MCAa mepeyncsieHHbIX napaMeTpoB
OCTaHOBHMMCS TOJILKO HA HEKOTOPBIX U3 HHX.

37



HHO®OPMABTOJOP TEJL. (095) 747-9100, 747-9181, TEJL/®AKC (095) 747-9113

Yemoiivugocme x ammocgeprvim ycnoeuam onpenenserca
OCTAaTOYHOH MPOYHOCTHIO NPH COOTBETCTBYIOLIEH HAarpy3Kke B TeUeHHe
WwecTH MecsleB CBOOOMHOro arMochepHoOro Bo3AeHCTBUA, KOTOpbIe
MPHUHATHI B HEMELIKHX HOPMaX THIIHYHBIMH 113 cpeaHel EBponbl.

YeTOHYHBOCTD K aTMOC(EPHBIM Knacc ocraroyHoii
YCJIOBHAM MPOYHOCTH, %
Beicokas........ e ——— >80
Cpenuss ........... e . 60-80
Huskas .............. et <60

Knacc ocTato4HOR NPOYHOCTH — 3TO CpelHAA BeIHYHHA
OCTaTO4YHOH NMPOYHOCTH MHHYC CTaHAAPTHOE OTKJIOHEHHE.

3awuroit, npuyéM Haubonee onTUMaNBHOM, ABISETCA HAAEXHOE
MOKPBITHE FPYHTOM HJIX IPYTUM JOPOXKHO-CTPOHTENHHBIM MaTePHAIIOM.

Mexanuueckaa s¢ppexmusnocme gurempayuu. Cumraercs
JAOCTATO4YHOM, ecit dddheKTHBHBIH JHaMeTp NOP HAXOANTCA B ANaNa30He
0,06 < O, < 0,2 MM. Ilpu ApYrHX CHTYaLMAX M OTKIOHEHMAX
abdexTuBHBIN quaMeTp AomkeH 6p1Th 0,06 <O, < 0,4 MM,

B nopmatHBBi, CBOA NpaBui, pekoMeHJaluy B ofs3arebHOM
Hops/iKe BK/TIOYEHB! yKa3aHHUs 10 0QOpMIIEHHIO AOroBopa: TpeGoBaHUA
K FeOCHHTETHYECKHM MaTepuajaM, Lelb UCIOJb30BaHHSA, 00BEM
CTPOHTENbLCTBA, OOBEM M BHIblI KOHTPOJSA, YCIOBHA NMOCTABKH.
HemanoBaxxHoe 3Ha4€HHE HMEET rapaHTus kayectTea. Jng 3Tux uenei
CJIY’KHT CHCTEMA MCCIIEA0BaHHI Ha NPUIOAHOCTD (IIPOAYKTa», COOCTBEH-
HbII KOHTPOJIb H KOHTPOJIbHbIE MPOBEPKH. JI/1s1 crieLabHBIX NPO/YKTOB,
HarpuMep, NPOH3BOAMMBIX C LIENIbIO apMHPOBAHHSA, PEKOMEHIYETCS
KOHTPOJIb CTOPOHHHX OpraHH3aLiHi.

Hccnedosanua na npuzoorocms HeoOXOAMMBI 1A IOKa3aTeNnbCTBa
TIPHrOZIHOCTH TOTO MJIK HHOTO MaTepHasla COIacHO NpeLyCMOTPEHHOM
LIeJIM €10 HCIO/IH30BAHHA B COOTBETCTBHH C TPEGOBAHUAMU CTPOUTENL-
Horo aoroBopa. Heo6xoqHMO NpeabsBHTH 3aKa3YHKY pe3ysasTaThl
HccIeoBaHHs 10 Niepeiauy 3aKasa. MccneqoBaHHA Ha NPHIOQHOCTh
MOTYT NPOBOAMTHCS HE3aBUCHMbIM HHCTHTYTOM, UMEIOLHM COOTBETCT-
BYIOLUYIO TEXHHKY M MepcoHain, onoGpeHHslii 3aka3yukom. Bee
MCCrIe0BaHHA NPOBOAATCA Ha OTAENBHBIX YACTAX NMPOO ¢ yy&TOM THNA
rpyHTa WIH APYrOro CTPOUTEILHOTO MaTepHaa.
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Cobcmeennblii KOHMPOAb — UCCIIEA0BAHUA IOPHIHYECKOIO JiHla,
NPUHMMAIOWIETO 3aKa3, WK TI0 ero MopyUeHHIo (HanpuMep, cobcTBeH-
Hbli KOHTPOJIb IPOH3BOANTENA), YTOOBI yOEAUTHCA, COOTBETCTRYIOT JIH
TOBapHbI€ XapaKTEPHCTHKH «IPOAYKTa» W rOTOBbIH pelynbTar
'rpe6oaammM A0roBopa.

Koumponenas nposepxa — 310 nposepka 3aKa3yHKa, KOTOpbIH
OCYDIECTBJISIET KOHTPOJIb Ha MECTE CTPOHTENIHLCTBA B TIPHCYTCTBHH
NIOAPAAYHKA. 3aKa3YHK HIIH KTO-JTHOO 0 €10 NOpyUeHHIO CBOEBPEMEHHO
Nepea Ha4yajloM CTPOHMTENbCTBA 0TOMpaeT mpobbl «NpoayKTa» B
NPUCYTCTBHH Nofipaauvka. KonudecTo npo6 3aBUCHT OT 3aHHMaeMOi
TUIOLIA/IH H YCTaHABIHBAETCH 3aKa3HHKOM.

H3 yncna apyrux HeMeUKHX JOKYMEHTOB CJIEJYET OTMETHTb
PEKOMEHJALMH AN NPOEKTHPOBAHHA W pacyéra NMapaMeTpoB 3EMIs-
HBIX COOPYXEHUI C FEOCHHTETHYECKHMH HCKYCCTBEHHBIMH Marepua-
namu [22]. U3 Gonee paHuux myOnukauuii 3aC/ly>KUBatOT BHUMAHHS
CIPaBOYHHK 110 F€OTEKCTWIBHBIM MarepuaiaM [23] u «[eorekcTunbHble
Marepuansl: TpeboBaHus K QyHKuMAM (pasnesneHue, GHIBTpaLHS,
IpeHax)», KoTopble pa3paboTtanbl o6beAMHEHHEM WWIBEHNAPCKHX
aopoxubIx criewpanucros (1991 r) [7, 24, 25].

Jlanee Kparko OCTAHOBUMCA Ha TaKOM (yHIaMEHTalbHOM
nokyMeHTe, kak bpuranckuii ctanmapt BS 8006 «Cson npasun
MO apMHPOBAHUIO TPYHTOB €CTECTBEHHOTO 3aJieTaHHA H HaCBIITHbIX
rpyHToB» [9]. DTOT cTaHAapT BKIIOYAET MpaBHaa ¥ TpeGoBaHHA
KO BCEM BHJIaM apMHPOBaHHUA, B TOM YHCJIE H DU HCMOJIb30BaAHHH
reoCHHTEeTHKH. B HEM conepixaTca MaTepHabl, KOTOpbIE IpeAHA3-
Ha4yeHbl KaK JU1s HHGOpPMaLIUK, TaK H /1% IPAKTHYECKOTO PyKOBOJ-
crBa. [IpnyéM OHM AalOT BO3MOXHOCTHL pa3pabareiBaTh Npa-
KTHYECKHE PEKOMEHIaUWH Ha NOCTATOYHO BBICOKOM npodec-
CHOHANbLHOM YPOBHE.

BputaHCKHil cTaHNApT peanusyer ONbIT MHXKEHEPOB, [UTUTENb-
HO paboTaBuiMX B 06JIaCTH MPOEKTHPOBAaHHA W CTPOHTENLCTBA APMO-
TPYHTOBBIX COOPY)XEGHHii, M NpeJHa3Ha4YeH JUIsi CIIELHAIHCTOB C Of-
PEAENEHHBIM 3HAHUEM MPEAMETA B KAYECTBE OCHOBBI ASA NMPOEKTH-
pOBaHHSA NMONOOHBIX KOHCTPYKLHMI. DTOT cTaHAapT B Haubonbuuei
CTENEHH OTPaXKaeT B3aHMOCBSA3b MEXAY FeOTEXHHKOH, MEXaHHKOH
IPYHTOB U TpeOOBaHHAMH K COBPEMEHHO N€OCHHTETHKE.
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Cranpapt pa3paboTaH W3 IIPHHIIKIIOB MpeebHbIX COCTOSHMIA, a
OCHOBHbIE peKOMeHAalnH cGOopMYTHpPOBaHB HA OCHOBE 3aMacoB
NpPOYHOCTH € HCIMOJIb30BAHHEM COOTBETCTBYIOWIMX ko3dduuueHTOB
3anaca MarepHasIoB M HarpyXeHHs JUIS pasfHyHbIX C/1y4YaeB HCIIONb30-
BaHHs FEOCHHTETHKH H IIPOEKTHPOBaHUs CoopyskeHHit [26]. B nocnensue
rosibl BpHTaHCKHIT CTAaHAAPT HalLEN CBO& IPUMEHEHHE U B OTEYECTBEH-
HOH NpaKTHKe, HanpHMep, MNpH pa3paboTke NPOEKTHBIX peuleHHH Mo
KOHCTPYKLHAM 3emnsiHoro nonotHa s KA L Bokpyr Cankr-IlerepGypra
[16]. B npyrux crpanax Epponsl, Takux, kak Hranusa, ®unnsuaus,
DpaHLHsA, 3TOT AOKYMEHT B TOH HJIM HHOM CTENEHH NMPHHAT B Ka4ecTse
OCHOBOIIO/NAraloEero fMpy pacuérax, KOHCTPYHPOBaHHH OpraHH3aLHH
paboT u pa3paboTke TEXHONOTHYECKHUX PErTIAMEHTOB JUTA apMOTPYHTO-
BBIX coopyxenui. Kak cnenyer u3 kpatkoro ananusa B obnactu
3apy6esxHbIX HOPMAaTHBHBIX JOKYMEHTOB, B Glikaiiliee BpeMs JO/DKHBI
noaBUTbCA JokyMeHTbl OObeuHEHHOI EBpOnbl, rapMOHH3HpOBaHHEIE
Ha OCHOBE MpekJe BCEro HeMeLKHX HOpM, a Takxe BpuTaHckoro
cTanpapra, GpaHLy3CKHX, HTAJIbSHCKUX U, BO3MOXHO, LIBEHLIAPCKHX
pa3paboToK M0 JaHHOMY BOIPOCY.

OreyecTBeHHas IIPaKTHKa OTCTAET B 3TOM HAlPaBJICHHH AOBOJIBHO
cyumectseHHo. HopmarusHas 6a3a, xots 661 B paMkax OTAEIBHOTO CBOAA
MIPaBH/1 MO HCMOJIb30BAHHIO T€OCHHTETHYECKHX MATEPHAJIOB IS
JOPOXXHOIO CTPOMTENBLCTBA, B HAacToALee BpeMs oTcyTcTByeT. [Toatomy
B OnipKaiiiee BpeMs, BO3MOXHO, BCTAHET BONIPOC O NPUHATHH eBpoIeic-
kHX HopM (EBpoxon) ¢ y4€roM, KOHEUHO, 0COOEHHOCTEl rPYHTOBBIX H
KinMaTHueckHx ycnosuit Poccun. C npyroi#t cropoHsl, nogo6Hoe
pelueHHe HeH30eXHO MOTAHET 3a co00i rapMOHH3ALMIO HOPM VIS APYTHX
MaTepHaJIOB W NPeXK/ie BCEro Ul rPyHTOB.

Hemeuxue «JlMHBI» MO F€OCHHTETHYECKHUM MaTepuasaM M
rpyHTram 4€1K0 KOPPECTIOHANUPYIOTCS MKy CObOiA.

BmecTe ¢ TeM, HeJIb3A HE OTMETHTH, YTO B OTEYECTBEHHOH
NpaKTHKe BCE XKe eCTh OofpeleNi€HHble Pa3pO3HEHHBIE JOKYMEHTHI,
NOCBAIIEHHBIE OTAENbHBIM KOHCTPYKTHBHBIM H TEXHONOIMYECKHM
peuenusm. K ux uuciy oTHocsTCS:

* HOpMb! M0 NMPOEKTHPOBAHHIO HedTENPOMBICIOBLIX AOPOT B
3ananuoii CuGupy, rae Obl1 HCMONB30BaH OCHOBHOM OOBEM reOCHHTETH-
YECKHX MaTepUasloB, B YaCTHOCTH HETKAHBIX;
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* METOAHYECKHE PEKOMEHARIUH NO CTPOHUTENBCTBY aBTOMOOHIIb-
HBIX JIOPOr W3 FPYHTOB MOBBIILIEHHOMH BIIAYKHOCTH;

* PEKOMEHAALMH 110 apMHPOBAHHIO JONOIHHTENLHBIX CIIOEB U3
me6EHOYHBIX MAaTEPHATIOB C MOMOLLBIO CTEKIOCETOK;

* PEKOMEHJALMH MO HCMONb30BaHHIO 6a3aiBTOBBIX CETOK i
apMupoBaHHs achaibTOOETOHHBIX NOKPBITHH;

* PyKOBOJCTBO MO YKPEIUIEHHIO KOHYCOB H OTKOCOB 3€MJIHOTO
MOJIOTHA aBTOMOGHILHbLIX JOPOT € HCMO/Ib30BAHHEM FEOCHHTETHUECKHX
MaTepHaJIOB H METAJUITHYECKHX CETOK.

Heip3s 31€Ch HE OTMETHTD Pl AOKYMEHTOB, IOArOTOBIEHHbBIX H
BeINyLieHHbLIX PociopHuu B paMkax 6biBero Musnasronopa PCOCP.
K HuM otHocsTcs BCH 49-86, koTopble ko BpeMeHH HanHCaH!a JaHHOTO
o630pa nepepabarbiBalOTCA, PEKOMEHAAUHH NO ONTHMAabHbIM
KOHCTPYKIHAM JOPOXHBIX OJIEXK C FEOCHHTETHYECKHMH NPOCIIONKaMH,
TUNOBbLIE pelleHus no 6opebe ¢ myurHamu. OToT GJIOK JOKYMEHTOB
pa3paboTtaH Uil peMOHTa M cojepxkaHHi aBTOMOOHNIBHBIX Aopor. B
paMKax CONpOBOXKJEHHS NPOEKTHPOBAHHA M CTPOUTENBLCTBA TAKUX
006bekTOB, Kak pekoHcTpyklns MKAJL, TpeTbe TpaHCIIOPTHOE KOJIBLO,
MKAJ - Kawmpa, «Jon», «KpbiM» U psa apyrux, CorosgopHun
paspabotan H nepe/ia NOAPAYMKAM COOTBETCTBYIOLIHE PEKOMEHALIUH
IUiss 000CHOBAHHA KOHKPETHBIX NMPOEKTHBIX pelleHHi U HOBBIX
TEXHOJIOTHH C MCMONBE30BAHHEM IE€OCHHTETHYECKHX MaTepHanoB
pasnuyHoro tuna (cMm. Tabn. 1).

Ha ocHoBe HakoruieHHOH 6a3bl JaHHBIX 110 F€OCHHTETHYECKHM
HETKaHBIM MaTepHaiaM, OObEMHBIM APEHaXHBIM KOMHIO3HTaM
Co10310pNPOEKT BITIOUHII FEOCHHTETHYECKHE MaTepHaIbl B PAJi CBOMX
Anb60MOB HO THIIOBBIM PEUICHMSM, IPEXJE BCEro CBA3AHHBIX C
3eMAAHBIM TOJOTHOM, KOHCTPYKLHSAMH YKPENJIEHHA OTKOCOB,
JPeHaXKHBIMH COOPYKEHHSIMH, KOTOpble AEHCTBYIOT M MO HacTosllee
BpeMA.

AHanu3 06bEMa oTeueCTBEHHBIX JOKYMEHTOB B JIOPOXKHOM JIENiE,
KOTOpBIE B TOH MM HHOH CTENMEHU CBA3AaHbl C UCMONB30BAHHEM
Fe€OCHHTETHKH H F€OTUTACTHKH, IOKA3bIBAET, YTO B HHX B OCHOBHOM [IaHbl
ofiye peKOMEHAALMH 10 HCNOJb30BAHHIO B KOHCTPYKUMAX, a TaKke
obnactu npumenenna. OrcyrcTByrotT TpeboBanus, obycnosneHHble
XapakTepoM paboTh! MaTepHaa B KOHCTPYKLHSX, OCOOEHHO B pa3iH4HbIX
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cpenax JOPOKHBIX coopyxeHui. HenocTaTtouHo onpeneners! yCnoBus
YHKUMOHHPOBAHHS CHCTEM «TPYHT — IeOTEKCTHJIbHBIH MaTtepHay,
«ac¢ansTo6eTOH — FeOCHHTETHKA (reoruiacTHKa ).

ITockonbKy nepBOHavaJbHbIE OTEYECTBEHHbIE NOKYMEHTHI
6a3upoBasiNCh Ha HEOOXOAHMMOCTH M BO3MOXXHOCTH NpPHMEHEHHUs
POCCHICKHX MaTepHaNoB, TakuX, kak Jopunt ; Kamenck-llaxruHckoro
NPOU3BOACTBA U3 pacrulaBa Nnojiamuaa, KeMepoBckoro npon3BoacTea,
a TaKxXe H3roTaejiMBaemMoro B To Bpems B Benrpun — Tepduna, to
NPaKTHYECKH BCE OTEYECTBEHHbIE NPOU3BOIUTETH OPHEHTHPOBATHCH HA
Te TpeOOBaHHS H TEXHHYECKHE YCIIOBHS, KOTOpble ObUTH NPUHATHI JUIA
3THX MatepHanos. [lossuanch naxe Takue TEpMHHBL: THNA JJOPHHT, a
U8 MMIIOPTHBIX MaTepuanoB — TMna buaum, yro, 6e3ycnosHo,
3ar1yThiBaJIO B3aHMOOTHOLUEHHS MEXTY NPOM3BOANTENAMH H NOTpeOH-
TensMH. IToT (aKT B JOCTATOYHOM 0OBEME OTpaXkéH B pazpaboTaHHbIX
TEXHHYECKHX YCJIOBHAX HAa OTEYECTBEHHBIE HETKAHBIE FEOCHHTETHHECKHE
MarepHallbl.

Ecnu paccMoTpeTh 610k HOPMaTUBHBIX JOKYMEHTOB, COOTBETCT-
BYIOIIMX TpeGoBaHHI K Fr€OCHHTETHKE M reoIIaCTHKE, KOTOphIE
UCTIOJIB3YFOT NPOH3BOAUTEIN OTEUECTBEHHBIX MATEPHAJIOB, TO OH BEChMa
CKyJeH. Bo-niepBblX, OTCYTCTBYIOT TPeOOBaHHS K Pa3iIMYHBIM THIAM
MaTepHaloB, HCXOAA M3 YCAOBHH, pacHeTHBIX CXeM HMX paboThl B
KOHCTPYKLIMH [IPH NOCTIDKEHMH MNpeNesbHBIX COCTOSHUH, BO-BTOPBIX,
CTaHJapThl HA METO/bI UCTIBITaHHIA CYILECTBYIOT HE Ha BCE BHABI, a KpOMe
TOro, OHH B AOCTAaTOYHOHN CTENMEHH ycTapesu, NOCKOJBKY BCs
«CTaHAApTHAf», €CIIH MOXHO TaK BbIpa3HThCHA, METOAONOTHs Obina
[IPHBA3aHa K JPYTHM OTPACILiM, IPUMEHSBIINM [1epBOHAYaIbHO TKaHble
H HEeTKaHble CHHTETHYECKHE MaTepHasibl. DTH OTpacihu He Obuld
HarpAMYIO CBSI3aHbl C IOPOXKHBIM CTPOWTENBCTBOM. B B3 ¢ 3THM B
nocjeqHNe roabl NMPOU3BOAUTENH CTANH OPHEHTHPOBATHCA Ha
3apyGexHble Tpe6GOBaHHA B OCHOBHOM JUIst CIUIOIUHBIX I'€OTEKCTHEH 1
re0ceToK, a THIIMYHBIMH JIOKYMEHTAMH, XapaKTepH3yIOLIMMH BbIITyCKae-
MYIO [POIYKLIMIO B HACTOSILEE BPEMS, ABJIFIOTCA TEXHHUYECKHE YCIIOBHS,
KOTOpble CaMH NPOH3BOJHTEIH COCTARNISIOT, COIIACOBBIBAA C KAKUM-MO0
oHHM noTpeGHTeneM, npemlaras CBOIO MPOLYKILHIO COIIACHO 3THM
YCIIOBHSAM BCEM OCTaJIbHBIM NoTpebuTensm. CneayeT OTMETHTD, UTO 10
CHX NOp OTCYTCTBYIOT TeXHHYeCkHe TpeGoBaHMA Ha MOCTaBKY
reOCHHTETHKH H I'€OIUIaCTHKH.
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PeslomHpysa KpaTkui aHalu3 cocTOosiHUA Aen B obnacTtu
HOPMAaTHBHO-TEXHHYECKOH 0a3bl, HeOOXONHMOMH NpH HCNObL30BaHHH
F€OCHHTCTHKH H FEOIUIACTHKH B JOPOKHOM CTPOHIENLCTRE, MOXKHO
OTMETH b LIIRIYIOLIEE:

1. 3apybexxHbiii ONbLIT NpeACTaBAcH 3HAYHTENILHLIM 06BEMOM
JOKYMEHTOB, HauWHasf CO CTaHJAapTOB M KOHYas OTAEJIbHBIMH
MHCTPYKUMsMHU. HIMeloTcs ABe rpynmbl CTAaHAAPTOB H AOKYMEHTOB —
aMepHKaHCKHE U eBpOoNeHCKHe, KOTOpPbie B HACTOsLIee BPEMS rapMmo-
Husupytores ans O6venunéunoil Epponsl. Ha ux ocHose Bbimyc-
KaloTCA CNeuHalbHble KaTanord Mo reOCHHTETHKE W TEOIIacTHKE.
Otraenbhble GUPMBI-H3TOTOBUTENHM Pa3iHYHbIX MAaTEPHAIIOB TPHBO-
JAT B CBOMX KaTajorax MX XapakTepuCTHKH, TpeboBaHHA, ob6aacTu
MCrONb30BaHHS, a B HEKOTOPBIX CITydasX M METOAHKH pacueTos. Umerorcs
TeXHHYECKHE YCIOBHs ¥ TpeOOBaHMA Ha NOCTABKY M T.I.

2. OreuecTBeHHas NMPaKTHKA XapaKTepu3yeTcs ()parMeHTapHbIM
06bEMOM W HOMEHKJIATypoH AOKYMEHTOB, KOTOpPbI€ HENOCTAaTOYHO
yBAi3aHbl MEXAy cob0ii, B OO/BIIMHCTBE CIly4aeB HMEIOT JaBHHIH CPOK
H3[aHUS 1 JIMIUb B NEPBOM NMPHOTHKEHHH MOTYT NOCITY>KHTb HEKOTOPOH
npubIH3NTENEHOH OCHOBOHM AN CO3JaHHS HOPMATHBHO-TEXHHYECKOH
6a3bl.

BMmecre ¢ TeM, B HacTol1LEe BPEMS OCTPO OLIYYLLIAETCS OTCYTCTBHE
HopMaTHBHOI# 6a3bl B obsiacTu norpebiieHHUA H NPOU3BOACTBA
F€OCHHTETHKH U reoruiacTHKH. Takas 6a3a, no MHEHHIO aBTOpa 0030pa,
JOJDKHA THOKO BOHTH B CHCTEMY HOPMATHBHBIX M METOAUYECKHX
JIOKYMEHTOB JlopoxcHoro xossicrea. E€ pa3paborka nomkHa 6biTh
KOMIIEKCHOR C y4acTHeM Kak morpebuteneii, Tak ¥ npoussoautenei
Ha OCHOBE CJIC/YIOLIHX MPUHLIUNOB:

* co3faHus obuieit KwiaccHpHKaly FeOCMHTETHKH M reOruIacTHKK
AN JOPOXKHOTO CTPOHTENLCTBA C pa3rpaHHYeHHeM obnacreil
NPHUMEHEHHS H UCTIONB30BAaHHS Pa3THYHbBIX MaTEPHAJIOB OTEHECTBEHHOTO
1 3apy6exHOro NPOM3BOCTBA B RAOPOKHBIX KOHCTPYKLHAX;

* pazpaboTkH TpeGoBaHHii kK MaTepHaaM, HCXOAs U3 YCNOBHI HX
padoThi B AOPOXKHOHN KOHCTPYKLIMH, pactuuperus obnacTteii npumeHeHus
JUTS M3MEHEH M CYILIECTBYIOIMX TEXHONOTHIf, 000CHOBaHH pacueTHBIX
JlanHbIX;

* NOArOTOBKH CTAHAAPTOB M METOAOB HA Pa3IHUHbIE BHJIbI
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MCHBITAHHI T€OCHHTETHKH M T€OMIACTHKH COMIACHO CYIIECTBYIOUHM
TpeGOBaHHAM C MOCHETYOLINM CO3IaHHEM TEXHUYECKHX YCIIOBHH Uis
HUX NPOH3BOACTBA,

* pa3paboTkU JOKYMEHTOB HOPMATHBHOTO, HHCTPYKTHBHOTO H
METOQUUYECKOTO XapaKTepa, OnpeAeNalouX TEXHHYECKUE U TEXHOJIO-
rUyecKkHe NPUHLIKILL paboThl FTeOCHHTETUKH M reOIUTACTHKH B JOPOXKHBIX
KOI{CprKuHﬂX;

* CO3/1aHHMS THIMOBbIX NMPOEKTHBIX pelleHHH C HCIOJIb30BaHHEM
FeocHHTe MKH H reorIaCTHKH;

* [OArOTOBKH CMEUHaNbHbIX HOKYMEHTOB, ONpeAeNIOmHUX
YCIIOBUSl MOCTABKH MOTPEOHTENAM OTE€YeCTBEHHBIX W 3apy0ekHbIX
MaTepHaJl()B;

* o0beTHHEHHS BCEX YKa3aHHBIX (M He YKa3aHHBIX, T.€. eule HE
YUYTEHHBIX) MO3ULKI B 00LIyi0 cHCTeMy, rMOKO coracylomylcs ¢
HOPMATHBHBIMH IOKyMEHTaMH 1oTpebureneii u nponssonureneii;

* Ha OCHOBE €MHOI HOPMaTHBHO-TEXHHUYECKOH 0a3bl co3naHue
CHCTEMBI CEPTHOHKALMN OTEYECTBEHHBIX U 3apyOe)XXHBIX MaTepHaIIOB.

3. 10POXHBIE KOHCTPYKIHH C DJIEMEHTAMM U3
IFEOCUHTETHYECKHNX MATEPHAJIOB B OIIBIT HX
INNPUMEHEHHUS B OTEYECTBEHHOM U 3APYBEXHOM
NNPAKTHKE

3.1. OGmmne nonoxkeHHn

Kak yxe oTMeuanoch, reoOCHHTETHYECKHE MaTepHabl COTIIACHO
Kparkoil kinaccruxauu [ 17] npuMensiioTcs B JOPOXKHBIX KOHCTPYKLMSAX
B CEAYIOLHX Clyyasx:

° pasjefieHHe TPYHTOBBIX Cpel pa3jIM4YHBIX MO COCTaBy H
COCTOSIHHIO;

¢ puabTpauus;

* JipeHaXkx MPH Ha3HaYeHHUH H YCTPOHWCTBE MEPONpPHATUH MO
peryJHpoBaHUIO NOA3EMHOrO CTOKa;

* apMHpPOBAaHHE 3eMJISHBIX COOPYXEHHH H €CTECTBEHHbIX
OCHOBaHHiIl;

* hopMupoBaHHE JOPOXKHBIX OAEK, BIUIIOUYas achanbToOeTOHHBIE
[IOKPbITHS,
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* 3al{Ta OT 3pO3UH, odecneyelive MeCTHOH YCTOHUMBOCTH
OTKOCOB.

3.2. KoncTpyruui BpeMEHHDIX JIopoi H HA ¢1abbIx
OCHOBAHHAX

PaccMOTpUM KOHCTPYKTHMBHBIE pELUEHMS, COOTBETCTBYIOLIHE
KaXAOMY W3 Yka3aHHBIX ClTy4aeB. B oTeyecTBeHHOMN NPaKTHKe HIMPOKOE
NpUMEHEHHE HALUIM JUIs 3THX Liefieil HeTKaHble WINIONpPOOHBHbBIE H
TepMOCKperiéHHble Matepuasl [16, 27, 28, 29]. Ouu ucnonb3osanuch
JUIS YCTPOICTBA BPEMEHHBIX I0POT, 0COOEHHO 1nipy 0CBOECHUH 3anaaHoii
CubupHu u cesepHbIX TeppuUTOpHil (puc. 1), Ha yuacTkax ciabbix
OCHOBaHMil (nepeyBnaxxHEHHbIE [IHHUCTBIE TpyHTHI), Gonorax [ u
II tvnos. Ipu pa3paborke U Ha3HAYEHHH KOHCTPYKTHBHBIX peleHHHH
BbI6OP FEOCHHTETHHECKOTO MarepHala ONpeRenaacs Hecymeh
CIOCOGHOCTBIO FPYHTOB €CTECTBEHHOIO OCHOBaHHU, CAMOTO MaTepHaa,
TPYHTa, NIPUMEHAEMOrO JUIA 3achINKH (YCTPOHCTBA HAChINM), €ro
MOILHOCTbIO M Moka3areNsMH (QH3MKO-MEXaHHYECKHX CBOWCTB,
HHTEHCHBHOCTBLIO TPAHCMOPTHOH Harpy3ku. J{ns KOHCTpyKuMH
BpPEMEHHBIX J0pOr §e3 KanuTanbHOro THMNAa MOKPBITHA TpebyeMbim
yCIIoBHEM paboTbi ABASCICA OTCYTCTBHE KOJIEH W/l OrpaHHuYeHHe e
nonycTumsiMu npeaenamd. Henpocraomas s 3Tod uenu Hecyuuas
crnocoBHOCTE FPYHTOB €CTECTBEHHOTO OCHOBAHHS JOJDKHA KOMIIEHCHPO-
BATbCA Hecylel CnocoBHOCTBIO NPUMEHSEMOTO F€OCHHTETHYECKOTO
MmartepHana. B 3apybexHolt npakTtuke nas onpeieneHus aeduinTa
Hecyuiei cnocobnoctu conocrarastot CBR s rpyHia ocHoBaiius H
reoCHHTET Hueckoro Marepuaiia. Co6CTBEHHO AJ1s1 3TOFO B HOMEHKIIATypy
NabopaTopHbIX HCMbITAHUH BBE/IEH TECT HA NPOJABIMBalHE MaTepHana
uuInHApUYeckuM tamnom. Takum o6pasom, B 3aBUCHMOCTH OT
nokasareneit GU3MKO-MEXaHHUYECKHX CBOHCTB FPyHTa OCHOBaHHA, a
TaK)Ke IPYHTa HAChIH, €€ BLICOTHI (MJIM TOMUUHBI COS 3aCbiNKH)
noao0paHHbIN FEOCUHTETUYECKHI MaTepHall, Ipex e BCEro HETKaHbIH,
MOXKET BBINONHATH OAHY M3 TPEX PyHKLHH: TEXHONOrHUYECKYIO,
obecneuuBas paboTy TEXHONOrHUECKOro TPaHCMOPTA; pa3AeiieHHe
TPYHTOBBIX CpE€A, T.€. MPelJOTBpalleHHe MmepeMeiluBaHus HIIH
NPOHUKAHMS HACHIMHBIX JUCNIEPCHBIX U cNabbix MPYHIOB OCHOBaHMS,
bunabTPaUHOHHYIO MK Beex BMecTe. KpoMe Toro, B onpenenéHHbIx
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Puc. 1. Koncmpykuyuu epemennsix 00poz ¢ uCnonb306anuem
HemKanslx Mamepuanos ona ycnoeuii 3anaouoi Cubupu:
a — na 6onome I-I1 muna; 6 — na MuHepansHoM nepeyena3cHenHom
epynme; ¢ — na 6orome Il muna; 1 - nacsins; 2 - zeocunmemuuec-
Kuii mamepuan; 3 — cnabuiii 2pynm; 4 — HWIKICHAA Yacms Hacsinu u3
mopga; 5 — znunucmsiit zpynm; 6 — nedxicHessiii Hacmun

~

CIIy4asX, YUHTbIBass COOTHOIIEHHE MeXTy OOBEMHBIMH M TPaHCMOPT-
HBIMH HarpyskaMH M Hecyuleii cnocoOHOCTBIO IPYHTOB OCHOBaHHMS, K
yKa3aHHbIM QYHKLMSIM F€OCHHTETHYECKOro MaTepHana npubasnsercs
ew€ o1Ha — apMHpoBaHue, koTopas 6onee nonpobHo Gynet paccMorpena
B noapasaene 3.3. Hactosuwero o63opa. [ToMHMO nepeyHcieHHBIX,
cneunduka eme onHoi HYHKIIHM CBS3aHA C YCTPOWCTBOM HACHINH M3
MEP3NIbIX KOMKOBATbIX INIMHHCTBIX MPYHTOB B palOHaX pacripoCTpaHeHHs
BeYHOMEPABIX rPYHTOB ([ nopomkHO-KMMaTH4ecKas 30Ha Poccun). [t Toro,
Y1oOBI [PH OTTAMBAHHM MEP3JILIE MPYHTHI HE CMELIANTHCH B CTOPOHY OTKOCHBIX
yacTefi ¥ paBHOMEPHO Je(POpMHBPOBAIIMCh FIPH TPOXOXKAECHHH OCaIKH,
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MX 3aKJIIOYalOT B 060#MBI M3 reO0CHMHTETHYECKOro, KaK MpaBuilo,
HEeTKaHOro MarepHana ¢ ko3¢dHUHeHTOM (HALTPaUMH HE MEHee
20 /cyT (o pacu€THO#H Harpy3Koif) u rpebyemoii addexruBHO# MopHc-
TOCTBIO B 3aBHCHMOCTH OT COCTaBa OT1auBatoLEero rpys ra. Cpok ciyxOs!
TakHX O0OOHM M3 r€OCHHTETHYECKOrO MaTepHalia MOXET ObITb paBeH
BPEMEHH KOHCOH/IALMH OTTaWBAIOLIMX IPYHTOB C y4ETOM nepepopMu-
POBaHHA UX KOMKOBATO# CTPYKTYPbI NOJ HArpy3KOH.

BosBpaluasce k paccMOTPEHHIO BpeMEHHBIX JI0pOr, 1enecoot-
pa3HO BBIAENMTE TOHKOCJIOWHYIO HAChINbL B KauecTBe CBOeo6pasHOro
PacyuETHOTO 3IEMEHTA AOPOXKHOH KOHCTpYKItMH. OH MOXET OTIPE/IENSTh-
Cl KaK COOCTBEHHO 3EMJISHOE MONIOTHO YIS BPEMEHHBIX ZOpOf, a Kpome
TOrO, B Ka4€CTBE MEPBOro C/104 OTCHIIKH MPH COOPYHKEHHH OOBIYHBIX
HachIne# pasnnHOH BbicOTHI (pHC. 2). TonIMHA 3TOro CiIod ¢ YHETOM
FEOCHHTETHYECKOH NPOCIOHKH ONpe/eNseTcs ONBITHBIM MYTEM HIN
HUCXOAS H3 CEMYIOIMX YCIIOBHIA:

a) 3 2

A

AN
TT I T T 7

/ 7 7 2 Vs

Puc. 2. Tonkocnoiinas nacsins ¢ sude pacuémnozo nemenma
00pasicuoi Koncmpyxyuu:
@ — HQ MUHEPANLHOM OCHOSANUU (2R unuCmble ZpyHMbY);

6 — c 1excnessIM HACMWIOM Ha 6onome; 1 — ocnosanue 3emnanozo
RONOMHA; 2 — MOKKOCIORHAR HACkING & pabouux ommemxax unu
HUDICHULL CNOTT 3eMNLANO20 noNOMHA U3 necka;

3 — zeocunmemuueckuii mamepuan ¢ guoe pasoenumensHoit wiu
apmupylouieis npocnoiiku; 4 — nexcuessiii Hacmun
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* IpH ABWXKEHHH [TIOCTPOEUHOrO TpaHcnopra U paboTe YIIOTHA-
IOLUX CPEACTB He AokHa oOpa3oBbiBaTheca KoNes (T.e. OTCYTCTBHE
rOpM30HTaNbHbIX Ae(OpMaLMi B cjl0e rpyHTa OCHOBaHMSA — Tak
Ha3biBaeMas BHYTPEHHAA Koses),

* BO3MOXXHOCTH AOYTUTIOTHEHHA €CTECTBEHHOIO IPYHTa OCHOBaHMA
A0 TpebyeMOH NMUIOTHOCTH B TEX CllyyasX, KOTAA MO (haKTHYECKOMY
COCTOSIHHIO, T.€. 10 €CTECTBEHHOMN BIDKHOCTH, ITOT MPOLIECC UCKITIOYAET

JBIDKEHHE YTUIOTHSIOIIMX CPEACTB HEMOCPEACTBEHHO MO IPYHTY OCHOBAHMS.

B BbleMkax, 0COOEHHO «MOKPBIX», KOTIa FPYHTHI pabouero cios
NpencTaBAEHbl TPYHTAMHU MOBBILIEHHOH BIaKHOCTH HJIH MepeyBlIax-
HeHbl, 3()QEKTHBHB F€OCHHTETHYECKHE NPOCIIONKH, obnanatoiue
KOMIIEKCOM GYHKIHH H3 YHCTIa nepeuyclieHHbIX Bbile. KoHcTpyKTHE-

Hble pellleHns Ui BBIEMOK TOKa3aHbl Ha pHcC. 3.
a)
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Puc. 3. Koncmpykuyuu ¢bteMox 8 nepeyenadxcHénusix zpynmax u
ZPyHmax noesiueHHo U e1a3cHocmu:

a — 6b1eMKA C OMKOCHBIM OPENaXxcom u mpyoyamsimu opeHamu;
0 — ebleMKa ¢ NOOKI08entHbIM OPeHaXsCoM 8 obGoiime u3
2e0CUHMEMUYECKO20 Mamepuana;

1 —3emnanoe nonomuo evtemku; 2 — 2e0CUHMEMUYECKUl

opeHaxcuslit mamepuan; 3 — niacmuxogsie OpeHsl

PR
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