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B paboTte paccMOTpeHBI CHOCOOBI ONpEmeiIeHHS KaTerOpHid
OMACHOCTH THIPOTEXHUYECCKUX COOPY)KCHUH, BHIOOpA M HA3HAYCHUS
KpUTEpUEB 0OE30MMaCHOCTH, METOJbl ONPEACICHHsS BEPOSTHOCTH Ha-
CTYIUICHHS OTAETBHBIX COOBITHH, OLIEHKH YPOBHS PHCKa BO3HUKHO-
BEeHUs aBapuu, ocobeHHocTu pazpymenus ['TC, onpenenenne rpa-
HUI] 30HBI 3aTOTUICHHUSI, 3 TAKXKE OCHOBHBIC TIOJIOKESHHUSI 10 CO3/IaHUIO0
CUCTEM paHHEro TMpeaynpexaeHus W OIoBelleHnus. Kpome Toro,
paccMOTpeHBI Bompockl obecriedeHus OezomacHocta ['TC mpm pas-
paboTKe ETaIbHBIX MPOEKTOB, MPH CTPOUTEILCTBE U IKCILIyaTaI[HK
I'TC. Cenenns, comepkaniiecs B «peKOMEHAAUAKY, OyIyT MOIe3-
HBI TIPOEKTHPOBIIUKAM, CTPOHUTEISIM, TIEPCOHANY CIIyk0 dKCIUTyaTa-
UM, pabOTHHKAM OpraHU3alkii, KOHTPOJUPYIOIUX 0e30MacHOCTh
I'TC u ocyIecTBISIOMUX SKCIEPTH3Y JCKIapaluii 0e30MacHOCTH.
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BBEJIEHUWE

Cy1iecTBOBaHHE JIIOJEH M COCTOSHHE Cpellbl MX OOWTaHHS BO
MHOI'OM 3aBHUCAT OT HAJIIMYMUS PECYpCOB NpecHOU Boabl. B mpupoxe
BOJIHbIE PECYPCHI PaCIIPOCTPAaHEHBI HE PaBHOMEPHO KaK MO TEPPUTO-
pHH, Tak ¥ 1O ce30HaM roja. B monoBoabe o0uiIMe BOABI 4aCTO NpH-
BOJUT JIOJEH K HEOOXOOUMOCTH 3alUIIATHECS OT €€ pa3pyIluTelb-
HOTO BO3AEWCTBUSA. B MexxeHb pacxXonbl BOJBI B HUCTOYHHKAX PE3KO
CHIDKAIOTCSI MITH OHH TIOJTHOCTBIO TIEPECHIXaroT. PocT mioTHOCTH Ha-
CelleHusl, OOBEMOB CEIbCKOXO3SIMICTBEHHOTO W MPOMBIIIIEHHOTO
MPOM3BOACTBA TPUBOAUT K YBEIHYCHHIO OOBEMOB MOTpeOIeHUS
BOJHBIX pecypcoB. s WMCHONB30BAaHHUS W YIPABIEHHS BOIHBIMU
pecypcaMu, a Takke JUIsl 3aIIUThI OT pa3pyIIUTEIFHOTO BO3ICHCTBHS
BOJHBIX MOTOKOB, IOJYYHMJIO Pa3BUTHE CTPOUTENIHCTBO THAPOTEXHH-
yeckux coopyxenuit (manee I'TC). Benen 3a pa3ButHeM CTPOUTEb-
ctBa 'TC cranu HaOIIOATHCS ONACHBIC SIBIICHUSI, CBSI3aHHBIC C JIC-
(exTaMu CO3JaHUS M IKCIUTyaTalldu dTHUX COOpYyKeHHWi. B mocnen-
Hee cTojeTne cTpouTenbeTBO I ' TC MOCTUTIIO OTPOMHBIX MacIITa0oB,
MPOTOPITUOHAIBHO BO3POCIIA U MMOTEHIIUANBHAS yTPo3a OT HUX.

Panee cunrtanock goctatouHbM obecrednTs 6e3omacHocTs ['TC
BO BpeMs pa3pabOTK{ MPOEKTOB W IMOCIEAYIONIETO CTPOHUTEIHCTBA
coopykenuii. CtpourtenpHbsle HopMbI 1 TipaBmita (CHull) u cucrema
I'OCToB paccmaTpuBarOT TOJBKO BOIMPOCHI 0OECTICUEHHUS KadecTBa
pa3paboTku mpoekToB U Bo3BeaeHus ['TC. Bompockl obecrneueHus
6ezonacHocty 'TC B mepuop sKcIulyaTalid B HUX OTCYTCTBYIOT.
Tem He meHee, aBapuu Ha [ TC nmpoucxoasaT CUCTEMaTHUECKH, O YeM
cBuaeTenbCeTBYIOT [11,23,25,26,32]. [IpuunHbl BOSHUKHOBEHUS aBa-
puitabix curyarnuit Ha ['TC kposites B nedekrax pa3pabOTKH MPOEK-
TOB, B BBIIIOJIHEHWH CTPOUTENBHBIX PaboT, a Takke B HapyIICHUH
PEKUMOB SKCIUTyaTallid COOpYy>KeHHH. Bo MHOTMX pa3BHTHIX CTpa-
Hax MUpa, a B mocieanee Bpems u B crpanax CHI™ (Poccus, Y36eku-
cTaH), BOpockl obecnieuenus 6e3omacHoctd ['TC Bo3BeAeHBI B paHT
rOCyIapCTBEHHBIX: MPHUHATHI 3aKoHBI «O 6e3omacHocTH ['TCy, co3-
JaHbl U (YHKIIMOHHPYIOT OpPTraHbl KOHTPOJSI TEXHUYECKOTO COCTOS-
HUs, BelleTcs pa3paboTka HOPM, YKa3aHUW M MMOCOOUIA, periiaMeHTH-
pyromux paboTy ciryx0, ooecreunBaromux oezonacHocts ['TC.



3a mocnmenaue AecaTmieTus B ctpanax OwBurero CCCP 3naum-
TENbHO W3MEHWJINCh YCIIOBUS TPOEKTUPOBAHUS, CTPOUTENHCTBA H
skcruryatarmu I'TC.

e (Cwmenmicsi COOCTBEHHHK Ha CPElCTBA MPOU3BOACTBA. MoTII-
HBIE TOCYIapCTBEHHBIE MTPOEKTHBIC, CTPOUTENBHBIE U YACTUYHO DKC-
IUTyaTallUOHHBIE OpPTaHM3allMM TPEKpPaTHIN CBOE CYIIECTBOBaHHE.
Ha ux cMeHy mpHILIH aKIIMOHEPHBIC W YacTHBIC opranm3anuu. OT-
0op I[loapsauuKOB Ui BBHIMONHEHUS MPOCKTHBIX M CTPOUTEILHO-
MOHTaXHBIX PabOT CTan MPOU3BOAMTHCS HA OCHOBE TEHICPHBIX TOP-
TOB.

e 3akpbuiach paboTa MHOTHX THIPOMETPUYECKHX IOCTOB H
METCOCTAHIIMHA, JTAOOPATOPUU MCIBITAHUS CTPOUTEIBHBIX MarepHua-
JIOB, MPEKPATUIICS BBITYCK THUIPOJIOTHYECKUX exkeronuukoB, CHull
U APYTOi HOPMATHBHO-TEXHUIECKOH TUTEPATYPHI.

e l3MeHwicS COCTaB JETANBHBIX MPOEKTOB (paboumx dYepTe-
xei). B ux cocraB BkioueHa pa3paboTKa TEHIEPHOW TOKyMEHTa-
IUU: OOIINX U CIIEIHATFHBIX TEXHUYECKUX YCIOBHHA HA MPOU3BOJICT-
BO CTPOUTEIEHO-MOHTaXHBIX pabOT, BEIOMOCTH 00BEMOB paboT,
3aKa3Hbple CHeupUKaAINI Ha MaTepraiibl 1 obopynoBanue mis ['TC.

e Jlnsa nmotennuanpHO-onacHbX ' TC k paboTaM 1Mo W3BICKaHU-
SIM, UCCIIEIOBAHUSAM U TIPUHUMAEMBIM TEXHHYECKUM PEIIeHUSIM CTa-
I TIPEIBSBISITHCS JOTIOTHUTENFHBIE TIOBBIIIIEHHBIE TPEOOBAHNS.

e B pane crpan npunsat 3akoH «O 6e3omnacHocty ['TCy, B co-
OTBETCTBUHU C KOTOPBIM B COCTaBe MpoekTta, nepex BeojgoM ['TC B
IKCIUTYaTaIUIO W Yepe3 KaXK/Ible 5 JIeT B MepHoJ] IKCILTyaTaluH, coo-
ctBeHHUK ['TC 00s3aH aekiaapupoBaTh 0€301MaCHOCTH COOPYKCHHS.
Hexmapanuu 6e3onacHocty I'TC HOKHBI TPOXOAUTH SKCIEPTU3Y H
YTBEP)KIICHUE B MCIIOHHUTEIBHBIX OpPraHax BJIACTH, KOHTPOJHUPYIO-
mux 6ezonacuocts ['TC.

[IpoexTHBIC U IKCILUTYaTUPYIOLIUE OPTaHU3AIUU CTATU UCIIBITHI-
BaTh Ae(UIUT HOPMATHBHOW M TeXHWYecKoW nuteparypsl mo I'TC.
Cranu BO3HHKATh MPOOJIEMBI C OINpeneieHHeM OOBEMOB HM3bICKaA-
TENBCKUX PabOT, Ka4eCTBOM OOOCHOBAaHWSI MPOEKTHBIX PEIICHUH H
ocylecTBiIeHreM sKkcnepTu3bl mpoektoB. Ha I'TC, Haxondmuxcs B
SKCIUTyaTallly, TMPUXOAUT B HETOAHOCTb M TEPSAETCS NMPOEKTHAs H
WCTIOTHUTENbHAS TOKYMEHTAIIHsI, BOZHUKAIOT MPOOJIEMBI ¢ MX BOC-
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cranoBiieareM. st orenku 6e3omacaoctu ['TC, pa3paboTku poek-
TOB PEKOHCTPYKIMH WM BOCCTAHOBHUTENBHBIX DPAa0OT TMOSBISAETCS
MOTPEOHOCTh  MOBTOPHOTO BBITIOJTHEHHUS H3BICKATEIBLCKUX PaloT.
[TosToMy B maHHYyr0 paboTy BKIIIOUEHBI KpaTKHE CBEICHHUS O HEOO-
XOJMMBIX 00beMax M3BICKAHUN U TPeOyEeMbIX MaTepuaiax MpPOCKTa,
0 JIOTIOJIHUTEILHBIX UCCIICIOBAHUSAX U OTYETHBIX MaTepHajax, KOTO-
pBIE JOJDKHBI COCTaBIATHCS B mepuop crpoutenscTBa [ TC, a Takke
0 00beMax HCCIEJOBAHNHN B 3KCILTyaTallMOHHBIA ITEPHO/.

bezonacnocte I'TC HEe BO3MOKHO M3MEPUTH, HO MOKHO OIe-
HUTH YPOBEHb BEPOSTHOCTH BO3HMKHOBEHHE aBaApUM METOIAMH Ma-
TEMaTHYECKO CTaTUCTHKH W TEOPHH BEPOATHOCTEH, MCIIONB3Ys Ma-
TEepHaJbl MPOEKTA, PE3yNbTaThl CTPOUTEIBHO-MOHTAKHBIX paboT
OMBITa 3KCIUTyaTalldl, JaHHbIC HATYPHBIX HAOJIOJICHUNA B CTPOM-
TEJIbHBIA U AKCIUTyaTal[MOHHBIN IEPUOIBI.

B nanHO# paboTe MpUBEICHBI OCHOBHBIC MOHSATHS 0O€30MacHO-
CTH, MCTOIWMKH ONpEICICHUS KPUTEpUEB OE30MAaCHOCTH U OLCHKU
ypoBHs pucka aBapuu ['TC, ero gomycrumoro ypoBHs. J[aHbl OCHOB-
HBIE TIOJIO’KEHUS pa3paboOTKU CHCTEMBI PAaHHETO MPEXyNPEXKICHUS H
OTIOBEIICHUS, a TAKXKE TOPSIIKA B3aNMOCHCTBUS TIEPCOHAIIA CITYKOBI
SKCIUTyaTallid B aBapUHHBIX CHTyanusax. B paboTy BKIIOYEHHI J10-
TTOJTHATENBHBIE TpeOOBaHM 1O obecmeueHuto OezomacHocTrn ['TC
Mpu pa3paboTKe METATBHBIX MIPOEKTOB, a TAKXKE B MIEPHOJ UX CTPOH-
TEJIbCTBA U IKCIUTyaTalliu.

IIpu paspaboTke «PexoMenmanuit» ydTeHbl TpeOOBaHUS AEHCT-
BYIOIIMX HOPM, OMBIT pabOTHI OT/AeNa HATypHBIX HaOmoaeHui O0b-
enuHeHus: Bonmpoekt npu MuHCETbBOIX03€ PeCITyOIuKy Y30eKu-
ctaH, JluarHoctuueckoro neHTpa ['ocuHcneknuu «l 0CBOIX03HAI-
30p» Y30eKHCTaHa, a TaKKe Pe3yJbTaThl OLIEHKH 0Ee30MacHOCTH He-
KOTOpbIX TuIOTHH Y30ekucrtana LAWGIBB Group Member Uc-
notauTensHOTO Komutera MMCA ArentctBa mpoekta GEF B co-
craBe «lIporpamMm OaccefiHa ApaJbCKOTO MOPS», a TaKXKe HAyUHBIX
pa3paboToOK aBTOpA.

Bonpockl, 3aMe4aHuss U MPEIIOKECHUS, KOTOPhIE MOTYT IOs-
BUTHCS MPH PpabOTe C «PEKOMEHIAIUSMHY, MPOCUM HAIPABJIATh HA
Email: kulgennik.35@mail.ru.



1. OBIIME IIOJIOKEHUS.

1.1 Ha3nauenue I'TC, onpenesieHHe KaTeropuu UX OmMacHo-
CTH.

1.1.1 I'TC — coopyxeHus, IpelHa3HAUYCHHBIE AJI1 HCIOIb30Ba-
HUS BOJHBIX PECYpPCOB WM OOPBHOBI ¢ Pa3pyIIUTENBHBIM JICHCTBHEM
BOJHBIX TIOTOKOB. DTH COOPYKEHUS IMOCTOSIHHO HAXOJSTCS MOJ BO3-
JEHCTBUEM BOJHOM Cpelbl U APYTrUX NPUPOAHBIX siBIeHUM. B 3aBu-
CHUMOCTH OT MECTa PacCIOJIOKEHHSI OHH MOTYT OBITh MOPCKHUMH, ped-
HBIMH, 03epHBIMH. [10 cBoeMy Ha3Ha4YeHHIO eNSITCSA Ha : BOXHOJHEP-
reTHYeCcKue, MeIHOPaTUBHBIC, BOJHOTPAHCIIOPTHBIE U 1p. 1o dyHK-
[MOHATFHBIM OCOOEHHOCTSIM: BOJOIOIIOPHBIE, BOJ03a00pHBIE, BO-
JOCOpPOCHBIE, BOIOMPOBOIAIINE, BEIIPABUTEIBHBIE U CIICIIHATBHEIC
(I'2C, HC). Korma atu coopykeHUS OOBEAMHSIIOTCS B OJUH KOM-
IJICKC, BBIOJTHSIOIIUN HECKOJIbKO (DYHKIUH OJTHOBPEMEHHO, MX Ha-
3BIBAIOT THIIPOY3JIAMU WUJIM BOJOXO3SUCTBEHHBIMHU, DHEPreTHUECKU-
MU, METHOPATUBHBIMH, TPAHCIOPTHBIMHU U T.J. cucTeMamu [4].

1.1.2 He Bce I'TC o0namaroT mMOTEHIIMAIBHON ONACHOCTBIO. 3a-
BHCUT 3TO OT 00BeMa BOJbI, KOTOPBIA MpPH TMPOPHIBE HATIOPHOTO
(hpoHTa, TIpeBpamaeTCs B BOAHBIA IMOTOK, HECYIIHH pa3pyIICHHS.
OmnacHocth ['TC 3aBuCHT Takke OT HAIoOpa BOJBI Ha COOPYKCHUU B
MECTe €ro BO3MOXXHOTO paspymeHus. Yem OoipIie Hamop, TeM
OOMBIIeH KMHETUYECKON sHepruedt OymeT o0yiamaTh IMOTOK IOCIEe
pa3pylieHust COOpy>KeHHus. YeM BBIIIEe IIOTHOCTh HACENEHUS U KO-
JUYECTBO OOBEKTOB HAPOJHOTO XO3SMCTBA, MOMAIAIOIIUX B 30HY
3aTOIUICHUS, TEM BBINIE pa3Mephl yiiepOa, KOTOPhIH OyIeT UMETh
Mecto nocie paspymenus ['TC.

OO0beM BOABI, CO3MAIOINIUI yTrpo3y 3aTOIUICHUS, OINpeaesIeTcs
JUTS. BOJOXPaHWIIHI] EMKOCTBIO €T0 Yallld, JUIA KaHaJloB- rabapuTaMu
€ro pycia, Ui PeYHBIX THAPOY3JIOB- 0OBEMOM CTOKa pPacueTHOTrO
naBojka. Hamop Bozpl U MIIOTHH, KaHAIOB U pycel PeK OIpeIes-
€TCsI BRICOTOW HACHINU TUIOTHH WK 1aM0, OTpakJarolnX pycia Ka-
HanoB u pek. st [DC 1 HACOCHBIX CTaHINI — Pa3HOCTHI0O OTMETOK
YPOBHS BOJIbI B HAIIOPHOM OacceliHe U MECTOM BO3MOXHOI'O Paspy-
mieHus: HaropHoro Tpybonposona wnu 3aanus (I'2C, HC). I'panuwsr
30HBI 3aTOIUICHMS 3aBHUCIT OT BEJIMYMHBI MaKCHUMAaJIbHOTO pacxoja



BOJBI BOJHBI MPOPHIBA W THUAPABIMYECKAX XapaKTEPHCTHUK MOBEPX-
HOCTH TEPPUTOPHUH, TI0 KOTOPOIl OyIeT NBUTATHCS MOTOK BOJIBI.

Cornacao pexomenmauuii «Konrpecca mo bombmuMm mioTu-
HaMm»[16] omacHOCTh, Hcxomsanryto oT I'TC MoxHO pa3genuts Ha 4-¢
KaTeropuy B COOTBETCTBUH C JAHHBIMHU TAOJIHLBI 1.

Tabmuma 1
Ne IToka- Enuauier KonnuectBeHHbIE TOKA3aTEIN
/I | 3aTenu n3Mepe-
HHS
1 O0BeM ManM >120 120-1 1-0.1 <0.1
BOJIBI bann 6 4 2 0
2 Hamop M >45 45-30 30-15 | <15
BOJIbI oann 6 4 2 0
3 Benu- | mmdonClIA| >100 100-10 10-1 <1
urHA bann 12 8 -
ymepba 4 0
4 Yucio yen. >1000 1000-100 100-1 -
ToAeH oann 12 8 4 6
B 30HE

Cymmapnoe konmuuectBo  Kareropus onacnoctu I'TC  Kiace I'TC,

OaiioB HE HIKE
36-31 I 1
30-19 11 2
18-7 111 3

6-0 v 4

K I'TC, otHOCsmuMcst K 1-0M KaTeropuu OMAacHOCTH, JOJHKHBI
MPEABIBIATHCS TPEOOBaHHUE KaK K coopyxeHusM 1-ro xmacca. Kpo-
Me TOTo, K 1-0i#t kKaTeropuu onacHocTu otHocsaTcs I'TC, mocnencraus
aBapuil KOTOPBIX PACHPOCTPAHAIOTCS HA TEPPUTOPUHU COIPEACITBHBIX
rocynapcts, a takke ['TC, pacmosioxkeHHbIE Ha OJHOM BOJOTOKE
KackagoM, korga aBapus Ha oqHoM ['TC MoXeT co3aaTh aBapUilHyIo
CUTyalUI0 Ha OpyroM Huwxke pacnojoxxkeHHoM ['TC. B cocraB kacka-
JIOB CJIEMyeT BKIIOYAaTh W TOPHBIE 03epa, MMEIIINE HEeJ0CTaTOYHO
HaJCKHBIN HAITOPHBIN (PPOHT.



I'TC, nmerommue 60ree BEICOKUH KiIacc, YeM KaTerOpHs OMacHo-
CTH, KJIACC COOpYKeHUs coxpaHsercs. s coopyKeHH, Y KOTOPBIX
KJIACC HUXKE, YeM KaTeropus OMAaCHOCTHU, KJIACC KAIUTAIbHOCTH Clie-
JIyeT YPOBHSATH C KaTErOpUeH OMacHOCTH.

C BBogoMm B nevicteue MCH 3.04-01-2005 [21] kmacc OCHOB-
HBIX COOPYXKEHUI Ha3HayaeTcs 1o 4-6 mokazareisiM B 3aBHCUMOCTH
ot BeicoTHl [ TC, TUMa rpyHTOB OCHOBaHUS, TUIOIIAIU OPOIICHUS, OT
WX COIHUATFHO-’KOHOMHUYECKOH OTBETCTBEHHOCTH W YCJIOBHH 3KC-
IUTyaTally, a TakKe OT MOCIECTBUI BO3MOXHBIX THIPOIMHAMUYE-
ckux aBapuil. Kareropusi omacHOCTH NMpHUpaBHEHA K KJIACCY COOPY-
kerus. TpeOoBaHMS K pa3pabOTKE MPOCKTA, CTPOUTEITHLCTBA M DKC-
IDTyaTallid COOPYXKEHHUH, KacC KOTOPHIX Ha3Ha4deH 10 OJHOMY W3
MIPU3HAKOB (HaINpUMep, MO BBICOTE MJIOTHUHBI) U JPYTUX, KIacC KOTO-
pBIX Ha3HA4YCH OJHOBPEMEHHO MO 4-6 mpu3HakKaMm, OyJIyT OIMHAKO-
BBIMH, YTO HE JIOTMYHO. PekoMeHmyeTcs AOMOJHUTEIHHO BBECTH
pa3auumrs MO KaTerOPUU ONAcCHOCTH (CM. TaOuily 2) 10 aHAJIOTHUU C
Tabmuneit 1.

Ta0muua 2
TToxaszarenu Equnauis: YuciieHHbIE 3HAUYEHUS
H3M.
O06beM BobI T >1.0 1-0.2 0.2-0.05 | <0.05
Gann (6) 4) (2) 0)
Hanop Boast M >80 80-50 50-20 <20
6ann (6) 4) (2) 0)
T'eomornue- npum H B b A
CKHE YCIIOBUS oann (12) (8) 4) 0)
Yucno mroaei uen >3.000 | 3.000-500 500-1 -
B 30HE b6ann (12) ®) 4) 0)
ymepo maHMPOT >50 50-10 10-1 <1
bar (12) () “4) 0

[pumeyanue: ['pyHTH: A — CKambHBIE MOHONUTHEIE, b — mecuaHsle,
KPYITHO-00JIOMOYHBIE U TJIMHUCTHIE B TBEPJIOM H ITOJIYTBEPIOM COCTOSIHUH,
B — rmHHCTBIE BONOHACHIIICHHBIE B INIACTHYECKOM cocTossHMH, H — mpoca-
JOYHBbIE, HAOYXAIOIe, MEIKO3EPHUCTBIE, WINCTbIE, CKaJIbHbIE CHIIBHOTPE-
LIMHOBATbHIE C HEYCTONYUBBIM K MEXaHUYECKOW MM XUMHUYeCcKOi cyddo3un
3aMoJIHUTENIeH TPEIHH, CKaJIbHbIE — IOPAYKEHHbBIE KaAPCTOM.
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Cymmapnoe konugectBo  Kateropust omacHoctu I'TC Kitacc I'TC,

0ajuioB HE HIKE
48-36 I 1
35-24 1I 2
23-12 111 3
<12 v 4

1.2 OcHoBuble nousaTHs 6e3onacuoctu I'TC [9,12].

besonacuocte I'TC — cocTosiHUE COOPYXKEHUS, MO3BOJISAIOLIECE
00eCITeYnTh 3aINUTy JKU3HH, 37J0POBBS M 3aKOHHBIX WHTEPECOB JIFO-
TieH, OKpYy>KaroIIeH cpeapl U XO3SIMCTBEHHBIX OOBEKTOB.

Agapus I'TC — noBpexnenue win pazpymerne ['TC, conposo-
XKIaeMOe HEKOHTPOJIUPYEMBIM COPOCOM BOJIBI WJIH JKUIKHX CTOKOB
13 XpaHwil (TocaeIHee He pacCMaTpUBAETCs B TaHHOM paboTe).

UpesBbluaiinas cUTyanus — 0OCTaHOBKA B 30HE BO3MOIKHOTO 3a-
TOIUICHMSI, CIOXKUBIIAasica B pe3ynbrare aBapuu Ha ['TC, xoropas
MOXKET TIOBJIEYh WJIHM TOBJIEKJIa 32 CO0OH YelIOBEYEeCKHE KEPTBHI,
yiiepd 370pOBBIO JIIOACH, yIIepO OKpy)KaroIel MpUpOIHOH cpene,
MaTepualbHEIe IOTEPH, HAPYIICHNUE YKU3HE IS TSIIbHOCTH JIFOIeH

Yposenb pucka aBapun I'TC — mokaszaTenb oOIel OIacHOCTH,
XapaKTepH3YIOMHWKA yPOBEHb BEPOSITHOCTH BO3HUKHOBCHHS aBapHH
Ha ['TC nop netictBueM BHEmHUX (pakropoB. JONYCTHMEIH YPOBEHb
pHCKa aBapuu 3TO YTBEPKICHHBIN B YCTAaHOBJICHHOM IOPSIIKE Opra-
HaM{ UCTIOJHUTEIHHONW BIACTH MHUHUMAJLHO JTOTYCTUMAs BETUYIHHA
nokasarens oouieii omacuoctu I'TC.

OLeHKa pucKa aBapuu BBHITIOJIHSETCS Ha OCHOBE aHajIn3a MOKa-
3aTesieil COCTOSIHUSA COOPYKEHUM.

Koutponupyemele nokazarenu ['TC — BU3YaJlbHO WJIM UHCTPY-
MEHTAIILHO M3MepeHHbIe (Ka4yeCTBEHHBIC MM KOJMYECTBEHHBIC) Xa-
PaKTEPUCTHUKH COCTOSHHSI COOPYKCHUS.

Juarnoctuueckue nokazarean I TC — Hanbojee 3HAUMMBIE IS
TUATHOCTUKHA U oleHKHu coctosHus [ 'TC KOHTponupyeMble MmoKasa-
TEJIH, TMO3BOJISIOIINE JIaTh OLIEHKY O€30MacHOCTH CHUCTEMBI «COOPY-
JKEHHE-OCHOBAHME» B IIEJIOM HIIH OTAEIbHBIX 351eMeHToB I TC.

Kputepuu 6e3onacHocty ['TC — mnpenenbHble 3HAYCHUS KOJH-
YECTBEHHBIX M Ka4e€CTBEHHBIX Mokazatenel cocrosuusa ['TC u ycno-
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BHH UX DKCIUIyaTallUH, COOTBETCTBYIOIIKE JOIyCTUMOMY YPOBHIO
pPHUCKa aBapHH, yTBEPXKACHHBIC B YCTAHOBICHHOM MOPSIKE OpraHaMH
VCIIOJIHUTEIBHOW BJACTH, OCYILECTBISIOIMMU TOCYIapCTBEHHBIN
KOHTpOJIB 32 6e3zomacHocThIO [ TC.

Kpurepuu cocrosuus I'TC —

K, — nepBriii (mpenynpeauTeNnbHbIi) ypOBeHb 3HAUCHHN AMar-
HOCTUYECKHX I[OKa3aTeNed, NMpu AOCTHKEHUM KOTOPOTO YCTOWYH-
BOCTh, MEXaHWYECKasl U (UIbTPALIMOHHAS NPOYHOCTh TPYHTOB Teja
I'TC u ero ocHOBaHHWS, a TaKKe MPOIYCKHas CIOCOOHOCTH BOMO-
COPOCHBIX M BOJIOIIPOILYCKHBIX COOPY>KEHUH €I1€ COOTBETCTBYET yC-
JIOBHSIM HOPMaJIBHOM 3KCILTyaTaluHy.

K, — BTOpO#i (TIpenenbHbI) ypOBEHb 3HAUCHHUHA THATHOCTHYC-
CKHUX TTOKa3aTeNe, Ipy MpeBbIIeHUN KOTOpbIX AKkcrutyartanus I'TC B
MIPOEKTHBIX pPEKUMaxX HEJOMyCTHMA.

OkcrutyaTanmonssle coctosuus ['TC —

Hopmaasnoe — cocrosinue ['TC, mpu KOTOPOM COOpYKEHHUE CO-
OTBETCTBYET BCEM TPEOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB H MpO-
€KTa, a 3Ha4eHHs BCEX NUArHOCTUYECKUX IOKa3aTeneld COCTOSHUSA
I'TC He mpeBBILIAIOT CBOMX KPUTEPHATBHBIX (TIPELyNPEIUTEIbHBIX )
3HaueHnit (Ky).

IloTeHUHMAJIBLHO OMAaCHOE COCTOSHHE, NPH KOTOPOM 3HAYCHHUS
XOTs1 OBl ONHOIO JMAarHOCTUYECKOro IIOKa3aTens CTajJo OOJbIINM
(MEHBIINM) CBOETo MEepBOro (IPeayNpeIuTeNIbHOT0) YPOBHS KpUTe-
puanpHbIx 3HadeHnH (K;) Wiu BBIIIIO 3a Mpeaensl MPOTHO3UPYEMO-
ro NMpH JaHHOM COYETAaHUM HArpy30K MHTepBaia 3HaueHuil. [loTen-
LUAJIBHO OMACHOE COCTOSHHE COOpPY)KEHUS HE OTBEUaeT HOPMAaTHB-
HBIM TpeOoBaHUAM, HO 3kciutyaranust [ TC He mpuUBOOUT K yrpose
HEMEUICHHOTO NPOphIBa HAIIOPHOTO (POHTA U COOPYKEHHE MOXKET
OTPAaHWYEHHOE BpEMs O3KCITyaTUpOBaThCs. B 3To Bpems crnenyer
IIPOBEPUTH JOCTOBEPHOCTDH PE3yIbTaTOB M3MEPEHUM U BBIYUCIICHU,
a TaKxe 000CHOBAaHHOCTH NPUHATOrO 3HaueHus K;.

IIpenaBapuiinoe cocTosHUE, TPU KOTOPOM 3HAYCHUS XOTS OBI
OJTHOTO JTUAarHOCTHYECKOTO IMOKa3aTessl CTalo OONBIIMM (MEHBIIUM)
BTOpOro (IpenenbHOro) ypoBHS KpuTepuanbHbIX 3HadeHud K,. B
9TOM CiIy4ae 3KCIIIyaTalisl COOpPY>KEHUS B IPOEKTHBIX pEXMMax
HEJOMyCTUMa A0 NPOBEACHUS MEPONPHUATUI MO BOCCTAHOBIIEHHUIO
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TpeOyeMOoro ypOoBHS 0€30ITaCHOCTH U 0€3 CIEIUAIBHOTO pa3peIicHIs
OpTaHoOB HaJ30pa.

1.3 BbIOOp KOHTPOJMPYEMBIX H JHATHOCTHYECKHX TOKAa3a-
tenei I'TC.

1.3.1 B nepuoa pa3paOOTKH MPOEKTOB BBIIOIHSAETCS KOMIUIEKC
pacueToB W WCCIENOBAHUMN, COCTaB M IETAIBHOCTh KOTOPBIX 3aBUCUT
OT THITa COOPY>KEHHS, KJIacca €ro KamuTaJIbHOCTH U IPUPOTHBIX yC-
nmoBuit Mecta pacnojyoxkenus I TC. Pacueramu onpenensroTcst Hau-
Yre BOAHBIX PECYPCOB, BEIMYMHBI PACXOJ0OB BOIBI, OOBEMBI CTOKA
MTaBOJKOB, TpeOyeMble €MKOCTH (MEPTBOTO W IOJIC3HOTO O0HEMOB,
00beM TpaHCQOpMAIMH TABOJKOB), PAaCUYETHBIE YPOBHU BOIBI B
BEpXHEM M HIKHEM Obedax. Onpenenstorcs: GU3NKO-MeXaHMUECKHE
CBOICTBa IPyHTOB OCHOBAaHUH U CTPOUTEIBHBIX MaTepuanoB. Ha3na-
4aeTcs COCTaB COOPYKEHUH THApOy3ia, ONpPEesaoTCs THUIBl U Ta-
0apuTBl COOPYKEHUH, BBHIOMPAIOTCS MPOTUBO(UIBTPALMOHHBIE Me-
porpusTHs, HEOOXOaUMbIEe s oOecredeHus (QUIbTPAIUMOHHON
MIPOYHOCTH IPYHTOB Tena U ocHoBaHus ['TC. BemonHstores pacye-
THI Ha pa3UYHbIE COUYETAHM HArpy30K M BO3IEHCTBHI, IPOBEPSIOT-
Csl HAa IPOYHOCTh M YCTOMYUBOCTH COOPYKEHHSI B IIEJIOM, OTIEIbHBIC
€ro KOHCTPYKIIMH ¥ Y3JbI, OMPENEeNIIOTCS BEIMIHHBI AeQopMannii
COOpPYXKEHUW U UX OCHOBAHUI.

B pesynbrate mis kaxaoro ['TC umeercs nmoapoOHbIN MepeyeHb
Harpy30K U BO3ICUCTBHH M HauOosee HeOMaronpusaTHBIE X cOYeTa-
HUS, HA KOTOpBIE PACCUUTAHbl COOPYKEHHsI, COOTBETCTBYIOIINNA UM
MepeyeHb MpPeaeNbHO-JONYyCTUMbIX pacueTHBIX I[OKa3aTened co-
CTOSIHUSI COOPY>KEHUSI, UX XapaKTepUCTUKHU U Beauuunsl [31]. Ilpu-
MEpHBII O0IMil TMepedeHh KOHTPOIHUPYEMBIX KOJUYECTBEHHBIX H
KadecTBeHHBIX mokazateneid ['TC, a Takke HepeyHU TOKa3aTeleH
utst oTAebHBIX BUI0B [ TC, mpuBeneHb! B IPpUIIOKEeHUH 1.

1.3.2 KoHTpoJMpyeMbIMU KOJIMYECTBEHHBIMU TTOKA3aTEIsIMU CO-
ctosguusi I'TC MoryT OBITH TOJNBKO Takue IIOKa3aTelIH, KOTOpHIE
MOXKHO JTHOO W3MEpPHUTh, JINOO BBIYUCIUTH, HCIOIB3YsS H3MEPEHUS
JIPYTUX KOJMUYECTBEHHBIX XApPaKTEPHUCTHK HAa JAHHOM COOPYKEHHH.
[Toatomy mis kKoHTpoJss TexHuueckoro cocrostHust I'TC B mpoekTax
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coopyxeHui 1-3 kiaccoB mpeaycMaTpUBaeTCa pa3MelleHue U ycTa-
HOBKa KOHTPOJbHO-I3MepHuTeNnbHON ammapatypsl (KHUA). IIpoekt
KHA npusBan obecnieunTs MONTy4YeHHE B HEOOXOJUMOM 00beMe HH-
¢dopmaruio o cocrossuuu ['TC B mepuos ero CTpoUTENbCTBA U KC-
miyataruu. Tpeboanus k pasmeniennto KA B coopykeHUsIX MpH-
BEJICHHI B 1. 2.5.3.

1.3.3 Harypuble HaONIOACHUS 32 KOHTPOJIUPYEMBIMU MOKa3aTe-
JISIMH BBITIONHSIOTCS, KaK MPABUIIO, TPU IMTOCTOSHHO W3MEHSIONUXCS
(o BeMMYMHE W COYETAHUSM) HArpy3Kax W BO3JIEHCTBHUIX HA COOPY-
xerns. [losTromy manHble HAOMIOAEHUN BCET/Ia MMEIOT ITEpEeMEHHBIC
BEJIMYWHBI, PEAKO AOCTHUTAIOT CBOMX IMPEIENbHBIX 3HAUYeHUH. 3amaqa
Hmxkenepa, BemyIiero HarypHsle HaOmoaeHnus 3a cocrossauem ' TC,
BBISIBUTH (i)aKTOpI)I, KOTOPBIC BJIUAIOT Ha USMCHCHUA 3HAUCHUI KOH-
TPOJIMPYEMOTO MOKAa3aTelisl, © YCTAHOBUTH CTATUCTUYECKYIO 3aBHCH-
MOCTh (pa3paboTaTh MATEMAaTUYECKYIO MOJICIB) MEXKIY 3HAUYCHHUSIMH
rmokasatelsi ¥ (pakTopaMu, BIUSIONIMMH Ha €ro u3MeHYUBOCTh., CTa-
TUCTHYECKUE 3aBUCUMOCTH YCTaHABIIMBAIOTCS MIPH HAIMYHMH TIPEBa-
PUTENHFHOTO BPEMEHHOTO psiia U3MEPEHHUH B JHMara3oHe BO3IEUCT-
BHI, paHee UCIIBITAHHBIX COOpYKeHHeM. M3 BpeMeHHOTo psiga u3Me-
penuit GopmupyeTcss 0aza NaHHBIX. 3aTeM BBIOHMpAETCS MPOTHO3M-
pyemast pyHKITHS, KOTOpas MOXKET IIPECTABISATE COOOH MapHYIO HITH
MHOKECTBEHHYIO KOPpEJAIHi0. MeToIoM HaMMEHBIINX KBaJpaToB
onpeaenstorcs ko3 UIMEHTB ypaBHeHUs. J[Is MHOKECTBEHHOMU
KOppEJSIIMK  OLIEHUBAETCS 3HAYMMOCTh Kaxnaoro (akropa. Maio-
3HaYMMBbIe (DAKTOPBl HCKIIOYaroTcs. OnpeaensieTcsi MOTPenIHOCTb
YCTaHOBJIEHHOW 3aBUCHMOCTH.

[MocTpoeHHast TaKMM METOJOM CTaTHCTUYECKas MOJIENb IPOBeE-
psAeTCs Ha JaHHBIX MOCIEAYIOIUX U3MEPEHUN U WUCIONb3yeTcs s
MPOTHO3a (MaKCUMAIILHBIX MM MUHHMAJBHBIX) MIPEEIbHBIX 3Ha4e-
HUW KOHTPOJIUPYEMOTO TOKa3aTeNs, TO eCTh s AWAarHOCTHUKH CO-
CTOSHUS coopykeHUs. Ecny pa3Hnnia BeTMYHWHBI KOHTPOIUPYEMOTO
MTOKa3aTellsl, I3MEPEHHOTO C MCIIOIb30BaHNEM TEXHUYECKIX CPE/ICTB
M BBIUHMCJIEHHOTO II0 CTaTHUCTHYECKON MOACIN, YKIAAbIBAIOTCA B
Mpeesbl TOMyCTUMON TOTPEIIHOCTH, COCTOSIHUE COOPYKEHHUS Clie-
JIyeT CYMTATh CTAOMIBHBIM. ECiM MOrpenHoCcTh BBIXOTUT 32 JIOIMYC-
TUMBIE TIPENIeNbl, 3TO 3HAYHT, YTO UMEET MECTO BO3ACHCTBHE JOMOJI-
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HUTENBHBIX (DaKTOPOB, BIUSHIE KOTOPHIX HEOOXOANMO yUECTh U OT-
KOPPEKTUPOBATh paHee NPUHATYI) CTATHCTHUYECKYIO 3aBUCHUMOCTD.
Haxonienue NaHHBIX MO HU3MEHSIOLIENCS CTaTUCTUYECKOW 3aBUCH-
MOCTH, IMO3BOJUT YCTAaHOBUTH 3aKOHOMEPHOCTH 3THUX H3MEHCHUHN U
(hakTOpHI, O] BIUSHAEM KOTOPBIX OHH ITPOUCXOJISIT.

Jns mocTpoeHus CTaTUCTHUYECKUX 3aBUCHUMOCTEH OOBIYHO HC-
nonb3yercss OBM. B Tex ciywasix, Korga Takasi BO3SMOKHOCTb OTCYT-
CTBYET, MOXHO BBIIIOJIHUTh HEOOXOJUMBIE PAacUeThl, 0 METOIHUKE,
M3TI0KEHHOHN B TIPOJIOKEHUH 2, HCIIONB3Ysl, OOBIYHBIN KABKYIISTOP.

1.3.4 He Bce KOHTpOJHMpYEMBbIE MOKa3aTeJIM MOTYT HCIOJb30-
BaThCs I AUAarHOCTHKHU coctosiHust I'TC, a TompKko Te, KOTOphIe
MMEIOT HauOOIBIIYI0 3HAYUMOCTh M TIO3BOJISIIOT JaTh OIEHKY 0e30-
MMAaCHOCTH CHCTEMBI «COOPY>KEHUE-OCHOBAaHWE» B IIEJIOM. 3HAYH-
MOCTh TOTO WJIM WHOTO IIOKa3aTelis YCTAaHABJIMBACTCS B IPOIECCE
HaAOJIO/ICHHI, aHaIM3a JAHHBIX, BBITIOJHECHUS MMOBTOPHBIX PAacyeTOB
B YCIOBUSAX ()aKTUYECKOTO COYETaHHS HArpy30K U CPaBHCHUS pe-
3YJIBTaTOB C IPOeKTOM. Ecnu u3mepsieMble 3HAUEHUS MTOKA3aTessl He
JNOCTUTAIOT MPEAENbHBIX BEJIMYUH, YCTAHOBJIECHHBIX IPOEKTOM, U
MMeeTCs 3HAUUTENBHBINA 3amac Hecylleld CioCOOHOCTH KOHCTPYKIIUH,
KpOME TOTO, pe3yJbTaThl HAONIOAEHUH MMEIOT HEOOIBIIYI0 M3MEH-
YUBOCTb, JAHHBIA MOKAa3aTelb MOKET BPEMEHHO HE MCIOJIb30BaThCA
st nuaraoctuku coctosaus ['TC. Hanpumep, 1anHbIe HAOIIOACHIMA
3a HANPSOKCHUSAMH B OCTOHE M apMaType MAaCCHBHBIX OCTOHHBIX KOH-
CTPYKIIH, 32 PacKpbITHEM MEKOJIOYHBIX IIBOB B OCTOHE U JpyTHE.
W Hao60poT, KOTra pe3ysbTaThl PacueTOB C HCIOJHL30BAHUEM JaH-
HBIX HAOIOJCHUN MOKAa3bIBAIOT HA TO, YTO HECYyH[as CHOCOOHOCTh
I'TC naxonutcst Ha mpejene, TOMY TOKa3aTesio TOKHO OBITh ye-
JIeHO 0c000e BHUMaHUE W YCTAHOBIIEHBI €T0 KpUTEpUATbHBIE 3HaUe-
mus (K u K3).

1.4 Onpenenenus kpurepues 6esonacHoctu I'TC.

1.4.1 Cormacuo [21,37] I'TC momxHBI pacCUUTHIBATHCS HA BO3-
JICHCTBHE OCHOBHBIX U OCOOBIX coueTaHWi Harpy3ok. CoueTaHus
BKIIIOYAIOT MOCTOSHHBIC W BPEMCHHBIC (IJTUTCILHBIC M KPaTKOBpPE-
MEHHbBIC) Harpy3KH U Bo3jaehcTBUs. OO X MEPEYCHb COCTOUT U3
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25 pa3nu4HBIX BUJIOB HArpy30K U BO3JIEUCTBUH, U3 HUX 16 OCHOBHBIX
1 9 0COOBIX.

Harpy3ku u BO31EHCTBUSA BIMSIOT Ha NPOYHOCTh U YCTOHYM-
BOCTh (Hecymnyto criocooHocts) ['TC, ¢GuipTpallHOHHYIO TPOYHOCTD
rpynatoB Tena ['TC u ocHoBanwmii, Ha gedopmanuu ['TC u ux ocHo-
Banuii. Kpome Toro, 'TC mMoxeT ObITH MOBPEKICHO MU pa3pyLICHO
[IpU TIepeJIMBE BOABI Yepe3 TpeOeHb MIIOTHH U AaM0 10 MPUYHHE He-
JOCTATOYHON TPOITYCKHOW CIOCOOHOCTH BOJOMIPOIYCKHBIX COOpY-
KEHW W KaHaJOB, WM HexocTatodHoro 3amaca rpedHs ['TC nan
TOPU30HTaMH BOJIBL.

[IpoekTHOE 0O60CHOBaHUE Hecytiei cmocodHocTH I'TC 1 ux oc-
HOBaHMIA JIOJDKHO BBITTONHATHCS 00€CTIeYeHneM YCIIOBUI HEeIOmyIe-
HUSI TIPE/ICBHBIX COCTOSTHUHA. Y CHITHSI, NeopMaluy U ApyTrHe MmoKa-
3aTenu OT OOOOIIEHHOro BHemHEro cuiooro Bozxaeicteus (F) He
JOJDKHBI TIPEBBIIATE 3HAUeHHUH 0000IIeHHON Hecyed crnocoOHOCTH
I'TC (R), To ecTb Bceraa IOJDKHO COONIOAATHCS HEPABEHCTBO, BBI-
paxxeHHoe ypaBHeHueM (1).

Yic # Yo % F<R, D
T71€ Yics Yns — KOI(P(OUIIMEHTH COOTBETCTBEHHO COYETAHUS HATrPy30K
Y HaJICKHOCTH.
Hepasenctso (1) MoxxHO 1TpeoOpa3oBaTh B ypaBHeHue (2) u (3):

Ksan= Yie # Yn < 5 2)
3a ch Yn = F
S=R-YicxYnx F, 3)

rae K., — KoaddumnmeHr 3amaca, S — pe3epB «IIpOIHOCTI.

B CHull mpenycMoTpeHo Ba MPEACIbHBIX COCTOSTHIS:

— montHas HenpuroxHocTh [ 'TC k skcruryataruu (1-s rpyrmma co-
CTOSIHUIN)

— HenpurogHocTs I'TC k HOpManpHON 3KCIITyaTauu (2-s rpyI-
1a COCTOSIHUM ).

OcHoBHEIEe pacueTHble nosokeHus ['TC Ha Harpy3ku U Bo3aei-
crBus, 3anokeHHele B CHull, He cormacyiorcst ¢ TpeGOBaHUSAMH
obOecrieueHUss MX 0€30MAaCHOCTH, 3aTPYAHAIOT ONperelieHHe BHIA
skcruryatanonHoro cocrostaust ['TC u ero kputepues (K; u K5).

1.4.2 Ilpu pacuere I'TC mo mpemenpbHBIM COCTOSHUAM -0
TPYIITEI KO3 GUITHEHT HAJAS)KHOCTH u3MeHsercs ot 1.1-1.25 B 3aBu-
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cumoctu oT knacca ['TC, koapuuueHT coueTanus Harpy3oK Y. Mpu
pacyere Ha OCHOBHBIC Harpy3ku (B MEepHOJA HOPMAIbHOW JKCILTyaTa-
LMU) TPUHAT paBHBIM -1.0, ToXe IUIs mepuoja CTPOUTENBCTBA —
0.95, nnst ocoboro coderanus Harpy3ok — 0.90.

1.4.3 IIpu pacuere ['TC no npeaenbHBIM COCTOSIHUEM 2-U TpyII-
bl KO3 GUIMEHTHI Y, U Yj. HE3aBUCHMO OT KJIACCa COOPYXKCHHUS H
COUYETaHUs Harpy3oK IpPHUHUMAIOTCS paBHBIMH enuHHUIbL. K sTOM
TpyNIe OTHOCATCA: pacyeTbl OCHOBAaHMH Ha MECTHYIO IMpPOYHOCTH,
pacyeTsl MO OTrpaHUUYEHHIO NepemenieHnd u aedopmanuii, obpaso-
BaHUIO U PACKPBHITUIO CTPOUTENHHBIX IIBOB W TPEIIMH, PacyeThl Ha-
pYyLIEHUs] MECTHOW (MIBTPAlMOHHONW MPOYHOCTH MM MPOYHOCTH
OTJENbHBIX AJIEMEHTOB KOHCTPYKIWH, HE PACCYUTHIBAEMBIX TIO IIpe-
JIeJIbHBIM COCTOAHUEM 1-0# rpynmsl. [Ipu BRIMOJHEHUH PAcYETOB IO
MPENIENbHBIM COCTOSIHUSAM 2-0H TPYIITBI HCIONB3YIOTCS HOPMATHB-
Hbl€ 3HA4YeHMs IIOKa3zaTesleld MPOYHOCTH TPYHTOB OCHOBaHHHM U
CTPOUTEIBHBIX MaTepPHaIOB (B OTIMYMHU OT PacdyeToB s 1-o# rpym-
TIbl, TI€ MCTIONIb3YIOTCS pacueTHbIe 3HAaUeHUs Toka3areneil). B cazu
c yem 3HaueHusa K; Bcerna Oynyt Oonbiue 3nauenuii K,, uro He no-
THYHO | 17151 oneHkn 6e3onacHoctd ['TC Henmpuemiemo.

2-e TpenenbHOe COCTOSHHUE — HEMPHUTOJHOCTh K HOPMATBbHOM
SKCIUTyaTalluy HE pacIpOCTpaHsIeTcs Ha pacdeThl o0IIei IpoYHOCTH
M YCTOWYHBOCTH CHUCTEMBI «COOpPY’KEHHE-OCHOBAaHHE» U B COOTBET-
CTBUU C yKa3aHUsAMH myHKTa 5.3.2 [21] He obecrneunBaeT OLEHKY
HagexxHoctu I'TC.

1.4.4 JIns 1-To mpeaensHOTO COCTOSIHUS — MTOJTHOM HEMPUTOIHO-
CTH COOPYXKEHUH, UX KOHCTPYKLUMH M OCHOBAHMM K DKCIUIyaTallUu
KOX(pUIIMEHT COYEeTaHUS Harpy30K Yj. [UISI OCHOBHOTO COYETAaHWS
Harpy3oK M BO3JIEHCTBHUI paclnpoCTpaHEH Ha IepHoj] HOPMaJbHOM
JKCIUTyaTanuy. Takoe MBOWCTBEHHON Ha3HadeHHWE KoddduimeHTa
COYETaHUs Harpy30K Y. 3aTPyIHIET ONpeelieHue KpuTepueB 0e30-
MACHOCTH W OIIEHKY COCTOSIHHS COOpYyKeHHus. Bo3HHKaeT Bompoc:
moxkeT i Boobtie ['TC mpu nelicTBUU OCHOBHOTO COUYETaHUS HATpy-
30K HaXOJUTKCS B MpenaBapuitHoM coctossHuu? Ecnm ma, To mpu He
cobmoneHnn HepaBeHCTBa (1) coopyKeHHE U3 COCTOSIHHSI HOPMAaJTb-
HOW AKCIUTyaTaliy, MUHYS TOTEHIIHAIEHO OIACHOE, aBTOMATHYECKH
JIOJDKHO MEPEXOuTh B IpelaBapuitHoe coctosiHue. Kak B mepuon
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SKCILTyaTall¥ ONPENETsATh, B KAKOM COCTOSIHUM HaXOAMTHCS COOPY-
xkerne? Takoe TpeboBanme CHull mpuBoawT K HEOOXOAMMOCTH B
00s13aTETILHOM TOpsIKEe MpeaycMmarpuBaTh ycraHoBky KUA ¢ nmuc-
TAHIIMOHHBIM aBTOMAaTH3MPOBAHHBIM YIPABICHHWEM, YTO HE BCET/a
omnpasaano. Benuunnasl kputepues 6e3onacHoctu ['TC HazHavaroTCs
TOJIBKO TIOCJIE TIOYyYeHHsI B HE0OX0IMMOM 00BeMe pe3ylibTaToB Ha-
TYPHBIX HaOFOICHUI

B cocrtaBe 1-ro mpeneiabHOro COCTOSIHHMSI CCBUIKY Ha PacIipo-
cTpaHeHHe Ko3(h(dUIMEeHTa codeTaHusi Harpy30K JIi OCHOBHOTO CO-
YeTaHUsI Harpy30K M BO3JEHCTBUM Ha NEpUO HOPMAIbHOM 3KCIUTya-
Tanuyu HeobxomuMmo HCKIounTh. [Ipexycmorpernsie CHull xoad-
(DPMIIMEeHTHI COYeTaHMs PAacIPOCTPAHUTH TOJNBKO Ha l-e mpemenbHOE
COCTOSIHME, a Ui 2-TO TPEAENTBHOIO COCTOSHUS CIENyeT MPHUHATH
JpyTUe 3HAYeHUS] KOOPPHUIIUEHTOB.

PexoMenayetcs mpH OLEHKE HECyLIed CIIOCOOHOCTH CHCTEMBI
«COOpY’KEHHE-OCHOBAaHUE» HA MPUTOAHOCTh K HOPMaJIbHBIM yCIOBH-
sIM DKCIUTyaTallid PAcueThl BBIMOIHITH TaKXKe KakK JUIS MpeleabHbIX
COCTOSIHMH 1-0i TPYMIIBI, HO BENIWYHHBI KO3 (UIIUEHTa COYSTaHUS
Harpy3o0K NPHUHATH PABHBIMU ISl OCHOBHOTO COYETAHUS HArpy30K-
1.05, Toxxe AJist mEpUoOia CTPOUTENHCTBA U PeMOHTOB — 1.0, ToXe Jy1s
ocoboro coueranus Harpy3ok — 0.95 (3eMJIeTpsCceHUs ¢ TOI0BOH Be-
postHocThio 0.01 ciemyro OTHECTH K MEPHOY HOpPMaIbHOM 3KC-
wiyatarun). Takol MOAX0a MO3BOJHUT YK€ MHPU pa3pabOTKU MPOEK-
TOB 000CHOBAaHHO TOJXOAUTH K Ha3HAYEHHUIO KPUTEPHEB 0€30MacHO-
ctH, Kak nus npenasapuiinoro cocrosausa ['TC (K,), Tak u 1js mo-
TeHnuanbHO onacHoro (Kj).

1.4.5 Kputepuu 6e3onacuoctu jrodoro I'TC no cBoero mepBoro
YTBEPKICHUS JOJDKHBI IPOUTH TpH dTara (OpMUPOBAHUS.

[lepBolii 3Tam — AeTanbHBIN TpoekT (paboume depTexu). Ha
3TOM 3Talle NepeyeHb KOHTPOJIUPYEMBIX MOKA3aTENIECH ONPEeIsIeTCs
Ha OCHOBAHHMU PACUYETOB, BBHIIIOJHEHHBIX B COOTBETCTBUU C IIyHKTaMH
1.3.1, 1.4.4 u 2 «pexomenmanmit». Kpome Toro, BeIOMparoTcss cpen-
ctBa koHTpoist (KMA), onpenensatorcs MecTa yCTaHOBKH MPHUOOpPOB,
MIPeeNIbHO-0ITy CTUMbIE 3HAUSHHS TIOKa3aTeNeH.

Bropoii atan — ctpourensctBo I'TC. B ator nepuoxa cocrapmus-
€TCsl WCIOJHUTENbHAsl TIeoJorHueckas AOKyMEHTallUs OCHOBaHMA,
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YTOYHSIIOTCSI KOJIMYECTBO U MECTOIOJOXKEHHE KOHTPOJIBHBIX Ceue-
HUH, coctaB u pazmerieane KUA, yrodasroTcs Gaktndeckue hu3u-
KO-MEXaHUYECKHEe M (QUIbTPAIIMOHHBIC CBOWCTBA TPYHTOB OCHOBa-
HUH ¥ CTPOUTENbHBIX MaTepHalioB, U3 KOTopbix Bo3eenaeHo I'TC. Ilo-
cJie TIOJIY4YEeHHs HOBBIX JAHHBIX O TPYHTaX OCHOBAHMSA U CTPOUTEINb-
HbIXx MaTtepuanoB Tena ['TC, moBTOpsIOTCA pacdyeTbl MPOYHOCTU U
ycroituuBoctr [ ' TC, neopmanuii (ocanok) ['TC u ux ocHOBaHHUH.

Tperuii sTan — nepuoa BPEeMEHHOW M MEPBBIA MATUICTHUH Iie-
puoa nocrossHHOM 3kcrutyatanuu I'TC. Ha stom srtame, ucnons3ys
pe3ybTaThl HATYPHBIX HAOMIOACHUI U OLIEHKH (DaKTHUECKOH MpOoILy-
CKHOH CIIOCOOHOCTH BOAOIPOIYCKHBIX COOPYXKEHUH, yCTaHaBIUBa-
FOTCSI CTATHUCTHYECKHE 3aBUCHUMOCTU MEXKAY KOHTPOJIMPYEMBIMH I10-
KazarellsiMi H (haKTOpaMH, KOTOPBIE OKA3bIBAIOT Ha WX BIHSHUE,
(dopmupyeTcs MepedeHb AUArHOCTHUECKUX TMOoKa3aTeseH, onpeaes-
I0TCS KpUTEpUAIbHbIE 3HAUEHUS IOKas3aTeNeill, KOTopble 3aTeM
BKJTIOUAIOTCsl B Aekiapanuto 6ezomacHocty ['TC u yTBepx)aaloTcs B
YCTaHOBJIEGHHOM TNopsiake. B kadecTBe mpumepa B NMPUIIOKEHUH 3
NPUBEACHA BEIOMOCTb KpUTEPHEB O€30MACHOCTH U KiaccuHUKaus
aBapUMHBIX CHUTYyallUi [UI1 THAPOY3Ja COCTOSIIETO M3 TPYHTOBOH
IUIOTHHBI, BOJONPOILYCKHOTO COOPY’KEHHsI C BOJOBOIOM, IPOJIOXKEH-
HBIM O] INIOTUHOH.

Pa3paboTannple u yTBEp)KICHHBIC TaKUM OOpa3oM KpHUTEpUU
0e3onmacHoctu K; u K, B nepuon najpHee skcriyaTalid yTod-
HSIOTCS 4Yepe3 KakIple 5 JIeT M0 Mepe HAKOIJICHHs JaHHBIX HaTyp-
HBIX HAOJIOAEHUH U KOPPEKTHPOBKE CTATUCTUYECKUX 3aBUCUMOCTEH.

1.4.6 Ha I'TC, xoTopble HaXoAATCs B IKCIUTyaTalluu ATUTEIbHOE
BpeMs U Ha KOTOPBIX YTEPSHbI TEXHUYECKas JOKyYMEHTalus 10 Mpo-
eKTY M WMCHOJHUTENbHAs JTOKYMEHTALMs 3a MEepUoJ CTPOUTEIBCTBA,
IUIsl ONpedeieHns] KpuTepueB Oe30MacHOCTH HEOOXOIMMO BBINOJ-
HATb KOMIUIEKC HCCIENOBAHUN B COOTBETCTBHM C TPEOOBAaHUAMHU
myHkTa 2.2, 2.3 u 2.4. BBITOTHUTE 0OMEpHBIE U TONOTpadUIECKHE
paloThl Uil COCTABJIEHUS OOIIMX YEPTEXKEH COOpYKEHUH, yJbTpa-
3BYKOBBIE HCIIBITAaHUS OCTOHHBIX KOHCTPYKIMH JUISL OIpeeNeHus
MPOYHOCTH OETOHA M CXEMBI PaCIlONIOKEHHs apMaTypbl. Mcnonb3ys
pe3yabTaThl M3BICKAHUKA M HMCCIEIOBAaHHUNA, HEOOXOAMMO MOBTOPUTH
MOJIHBIA KOMIUIEKC PacdeToB, BBIOpaTh KOHTPOJIHPYEMBIE MOKa3aTe-
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JIX ¥ ONPEAENIUTh UX MpeeIbHO-I0IMyCcTUMBbIe 3HaueHus. [locne ue-
r'0, UCTIOJB3YsI MaTEPHAIbl HATYPHBIX HAONIOEHNH, YCTAHOBHUTH CTa-
TUCTHYECKUE 3aBUCHUMOCTH, OMNPEIEIUTh COCTaB JTHArHOCTUYECKUX
nokaszaTesieil 1 uX KpuTepuanbHble 3HaUEHUSI.

1.5 Ouenka ypoBHs pucka apapuu I'TC.

1.5.1 TeopeMbl TEOpUH BEPOATHOCTEN U 3aKOHLI pacupeaeacHUsS
cay4aitabix BeanuuH [10,20,23,35].

Jlnst ortenku ypoBHS pucka aBapun [ TC HUCITONB3YIOTCS OCHOB-
HBIE TEOPEMBI TCOPHUHU BEPOSTHOCTEH M 3aKOHBEI pacIpeneicHus CIry-
YalHBIX BEJIUYHH.

Teopema ymnoocenun eeposasmuocmeii:. BEPOSITHOCTh MTPOU3BE-
JICHHUSI COBMECTHMBIX HE3aBHUCUMBIX COOBITHH paBHA MPOM3BEACHUIO
BEPOSITHOCTEH.

P(A,B)=P(A)* P(B), B obwem Bune P(1/ 1* A)=11 1* P(A) (4)

Teopema cnoscenus epoamuocmeit. BEPOATHOCTb CyMMBbl He-
COBMECTHUMBIX COOBITHI paBHA CyMME BEPOSITHOCTEH STHX COOBITHIA.

n n
P(A+B)= P(A)+P(B), 8 o6mem unie P(D_4,)= D> P(4) (5)
i=1 i=1
CoOBITHS HA3BIBAIOTCS HECOBMECTUMbBIMH, €CIIU MPU UCTIBITAHUH
MOSIBIICHUE OJTHOTO W3 HUX HCKIIOYaeT BO3MOXKHOCTH IOSIBICHHS
JPyroro, U HA00OPOT, COOBITHS CUHTAIOTCS COBMECTUMBIMH, €CIIH
MOSIBIICHHE OJIHOTO U3 HUX HE UCKIIIOYAeT BO3MOXKHOCTH MOSIBICHUS
JPYyTOTO.
3axoH pacnpedesieHusn cay4aiHoll 6enuyuHbl: MTHTETpAI B Oec-
KOHEUYHBIX TIpe/ieiax OT IUIOTHOCTH PACTIPEICICHHsI PABEH ¢TUHHMIIBI.

[ fooax=1 ©6)
+oo
BeposTHOCTE cOOBITHS (0TKa3a) paBHA

Q=1- ji f(x)dx
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Hcrmonp3oBanue 3THX TeopeM (3aKOHOB) IS OIICHKH YPOBHS
pHUCKa aBapu¥ MIOKaXeM Ha IIPUMeEpe.

HmeeM 3aaHHBIMU pacueTHBIC YPOBHU BOJIBI B BOJIOXPaHMITHUILE
MITY- BepositHocThIO 0.001 u HITY- 0.999, BRICOTA HakaTa BOJHEI
(hg) onpenenena npu CKOPOCTH BeTpa BepoATHOCTHIO pu MITY- 0.2
u npu HITY- 0.02 (20 u 2% cooTBeTcTBeHHO). 3anac rpeOHs MIOTH-
HBI HaJl BosiHOM (a) ipu MITY ob6ecnieuen B 99%, mpu HITY- 0.95%
cinydasx. HeoOXomauMo oOIpenenuTh BEPOSITHOCTh IEpPENBa BOJIBI
4yepes rpeOeHb IIIOTUHBI JUIA STHX JABYX ClydaeB. Pe3ynbraTsl pacye-
Ta MoKa3aHkbl Ha puc. 1.

OO0rmmast BEpOATHOCTh TIEpeInBa BOABI Yepe3 TPeOCHD IUIOTHHBI
mpu HITY u MITVY pasna- 0.000992.

0.01 0.001x0.2x0.01=0.000002

Her nepenusa

0.80

0.999x0.02x0.05=0.00099

HITY
Her nepenupa

2=0.000992

0.999 0.95

0.98

Puc. 1.

1.5.2 Onenka BepossTHOCTH BO3HUKHOBeHUs aBapun ' TC.

OrneHKa BEPOATHOCTH BO3HWKHOBEHHS aBapUU OCYIIECTBISETCS
B CJIEYFOIIIEM TIOPSIIKE:

1.5.2.1 OmnpenensroTcss BO3MOXHBIC TPHYUHBI pa3pyIICHUS
I'TC.

I'TC MoxxeT OBITH pa3pyIleHO B pe3yibTaTe MOTEPH HECyIIeH
CHOCOOHOCTH, CHIDKEHHUS (DHUIIBTPALIMOHHON MPOYHOCTU TPYHTOB Te-
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Jla ¥ OCHOBaHHWS, HEJOCTATOYHON IPOITyCKHON CIOCOOHOCTH BOMO-
MPOMYCKHBIX cOOpykeHuil. KpoMe Toro, coopyxeHue MOXKeT mepei-
TH B IpeJaBapuiHOE COCTOSHHUE MPU CHUKCHUUA MECTHON IIPOYHOCTH
IPYHTOB OCHOBAaHMIA, MOJYYCHHs HEJOMYCTUMBIX IEPEMCIICHUN H
nedopMalinii, pacKpbITUS IIBOB U TPEIIWH, MOTEPU MPOYHOCTH OT-
JICNIBHBIX Y3JIOB U 3JEMEHTOB, MOTEPH MECTHOH (DUIBTPAIMOHHOM
MIPOYHOCTH TPYHTOB.

[lo maHHBIM TiepeyHEW KOHTPOIUPYEMBIX TOKa3aTeleil st OT-
nenbHeIX BuoB ['TC (cM. mpumokeHue 1) MOXKHO KOHCTaTUPOBATh,
YTO KOHTPOJINPYEMBIEC ITOKa3aTelH COOPYKEHHUS MOXKHO pacmpere-
JIUTh MEXIY TpeMsl OCHOBHBIMH TPYIIaMU IPUYNH (PacyeToB), KO-
TOpBIE OMNpPEACIAIOT: Hecynryio crmocodHocth ['TC, dunpTpannon-
HYIO MPOYHOCTH TPYHTOB Tellda U OCHOBAHHUS W YCIIOBUS IPOIYCKa
pacxoJIoB BOIBI 4Yepe3 COOpYXKEHHUs ruapoysia. KoHTpomupyembie
MOKa3aTelu, MoJydeHHbIe B pe3ynbrate pacuetoB ['TC mo nedopma-
UM ¥ PYTHM JOMOJHUTEIBHBIM BUIAM PAaCcUYETOB, CICAYET BKIIFO-
YUTh B OJ{HY W3 NEPEUYHCICHHBIX BBIIIE TPYII PACUYCTOB IO UX IMPH-
HaanexxHocTH. JledopManum OETOHHBIX KOHCTPYKIIMH TECHO CBS3a-
HBl C OIeHKoW Hecymed crmocoOHoctu stx ['TC. [dedopmanmu
(ocamkm) 3eMisHBIX BomomommopHeXx ['TC ompemensioT BO3MOX-
HOCTB TIepeJIiBa BOJBI Yepe3 TpebeHb 3THX coopykeHui. JlokampHbIe
nedopMay 3eMISTHBIX COOPY)KEHUH YKa3bIBalOT Ha BO3MOYKHOCTB
posiBJicHUsI Cy(PPO3MOHHBIX MPOIECCOB M CHIDKEHHUS (DUIbTpAIlK-
OHHOU (Kak 0OIIel, Tak ¥ MECTHON) MPOYHOCTH TPYHTOB COOPYKe-
HUS U OCHOBaHUSI.

1.5.2.2 PaccmaTpuBaroTcsi BO3MOXKHBIC CIIEHAPUU BO3HUKHOBE-
HUS aBapUHHBIX CUTYyalud MO Ka)JIO# rpynre MpUYuH (PacueToB)
Y CO3JIAeTCsI «APEBO COOBITHINY.

CueHapun BO3MOXXHBIX aBapuil 3TO TepedeHb NEHCTBYIOIIUX
(hakTOpoB (COOBITHIT), COBMECTHOE BO3melcTBHE KOTOpBIX Ha ['TC
CIIOCOOHO TIPUBECTH €T0 B TpeaBapuitHOE W aBApUIHOE COCTOSHHE.
CoOBITHS, BXOISIINE B COCTAB CIIEHAPHSI, TOJDKHBI OBITh peaTbHBIMH,
COBMECTUMBIMH M XapaKTEPHU30BaTh C OJHOW CTOPOHBI COCTaB U CO-
YyeTaHue Harpysok, ¢ Apyroi peakiuio I ' TC Ha ux Bozneiictus. s
OIICHKH PEaKIUM COOPYKEHUS Ha BO3JCHCTBUE (haKTOPOB HEOOXO-
JUMO YYUTHIBATh U3MEHYHBOCTh MPOYHOCTHBIX M JeQOPMAIIMOHHBIX
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CBOMCTB TpyHTOB Tena U ocHoBaHus [ TC, a Takxke OeToHa OETOHHBIX
coopykeHuil. Eciii otHO W3 COOBITHI BXOJHUT B COCTaB HECKOJIBKHX
CIICHapHeB, oOpa3yercs y3en coobiTuii. CymMMma BeposTHOCTEH COOBI-
THH, 00pa3yromuX y3el, B COOTBETCTBUH C 3aKOHOM paclpeeeHHs
CIly4aiHBIX BeJMYHUH (6) ToJbKHA OBITH paBHa 1.

I'TC paboTaroT pu MOCTOSHHBIX KOJICOAHUSX YPOBHS BOJIBI B
BepxHEM Obede, 1 OoJbIas YacTh Harpy30K TECHO CBS3aHBI U IMOJIO-
xerneM YBB. Oto ruapocratndeckoe W (pUIBTPAIMOHHOE JIaBiie-
HUS, TOJIOKEHUE AETPECCUOHHONU MOBEPXHOCTH, PAaCXOlbl U Tpaau-
eHThl Hamopa (unbTparuu. llojgoxeHre ypoBHS BOIBI B BEpXHEM
Obede OKa3bIBACT BIUSHUE Ha BEIMYMHY H30BITOYHOTO ITOPOBOTO
JIABJICHUS, HA TEMIEPaTyPHBIH PeXUM OSTOHHBIX COOpYKEHHH (IpH
cHwkeHun YBDB ycuwimBaeTcs BIMSHHE TEMIIEPATYpbl Hapy>KHOTO
Bo3ayxa) U Ha ceficMocToikocTh I'TC (mpu cHmxennn YBbB moBbI-
mraetcs ceficMoctoikoTh [ ' TC). BeposiTHOCT BOSHUKHOBEHUS COOBI-
TUH, 3aBUCAIUX OT nojoxenus YBB, Bcerma Oymer meHbine «1y».
Ona nmomxkHa OBITH TMOO 3aJaHHOM, MO0 JOJDKHA OIMPEIENSIThCS
CHeUaNbHBIMUA PACUE€TaMU.

YacTe Harpy3oK He 3aBHCAT OT mosioxkenus YBb 31o cobcTBen-
Heli Bec OetoHHBIX I'TC, B3BelnBaroliee AaBJIEHHE, JaBJICHHUE OT-
JIO’)KMBILUXCS HAaHOCOB. VX BEpOSTHOCTh BO3ACHCTBUII Bcerga mo-
CTOSIHHA U paBHa «1».

I. CueHapuu BO3HHMKHOBEHUSI ABAPUHHBIX CHTyanHid npu
norepu Hecymei cnocodonoctu I'TC.

¢ Bononoanopusie I'TC u3 rpyHTOBBIX MaTepHasoOB.

B cootBetcTBUM C [42] B epByIO OUYepeb aHATU3UPYETCS BO3-
MOKHOCTH CHIKEHHUs Hecymiel ciocoOHocT ['TC mpu HITY, MITY
U CECMHUYECKOM BO3ACHCTBUH, a TaKXKe BO3MOYKHOCTH IOTEpH yC-
TOMYMBOCTH BEPXOBOTO OTKOCa MpH OBICTpOM CHIKeHWu YBB.
OneHka yCTOHYMBOCTH OTKOCOB IPYHTOBBIX COOPY>KEHHH BBIIIOJIHS-
eTcs IMyTeM BBIYUCIICHHS KO3 HUINEHTOB 3a1aca ¢ HCIOJIb30BAHIEM
JAHHBIX JIAOOPAaTOPHBIX HCCIEJOBAaHMM NPOYHOCTHBIX IOKa3aTeleh
TPYHTOB U UX U3MEHUYHUBOCTH.
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[Ipu BRIMOTHEHUN PAacYETOB yCTOHYMBOCTH OTKOCOB HEOOXOTH-
MO YYHUTBIBaTh, YTO U3-3a MOCTOSIHHOTO U3MEHEHUs FOPU30HTOB BO-
Iel B BepxHeM Obede, B rpyHTOBBIX ['TC Habmromaercs HeycTaHo-
BuBmnecs ¢uibtparus. [Ipu KomeOGaHUsIX YPOBHS BOIBI BEPXHETO
obeta (YBDB) u3MeHeHne OTMETOK KPHBOH JENpecCHUy MPOUCXOIUT
C MEHBLIEH CKOPOCTHIO, yeM YBDb, 1 ee moBepXHOCTh HAXOAUTCS JIU-
00 BbIIIE, JIUOO HIKE TOTO MOJIOKEHUS, KOTOPOE COOTBETCTBYET yC-
tTaHoBHBIIEHCS dunbTpanuu. [losTomMy B mpenenax HU30BOTO OTKOCA
kaxaomy YBB, nHaunnas ¢ HIIY u Huke, MOXET COOTBETCTBOBATH
IIBa TIOJIOXKEHUSI KPUBOHN Jerpeccuu: 0oiee BHICOKOE TIPH CHIDKEHHH
n Oojee HHM3KOE Mpu THoabeMe YBB. boiee BBICOKOE TONIOKCHIE
KPWUBOH JeTpeccHy yBEeTWYHBaeT pacxoi (QMIbTPAIlMM W CHHKAET
YCTOMYHUBOCTh OTKOCA, 0oJiee HU3KOE YBEIUYHMBACT TPAJANCHTHI Ha-
nopa (UIBTPAIIMOHHOIO MOTOKA. [lo pe3yiapTaraM HATypHBIX Ha-
OJrO/ICHHIT HEOOXOIUMO YCTAaHOBUTH 3aBUCUMOCTH OTMETOK BOJIbI B
nee3omerpax (YBII) or otmetok YBB, omny mis ciydast moabsema,
JIpYTyIo Iis citydasi CHU>KeHus Y Bb.

Ecnu xonconupanusa cBsi3HbIX IpyHTOB I'TC M ero ocHoBaHus
HE 3aBEpIlEHa, B pacyeTax YCTOMYMBOCTH OTKOCOB CIEAYET YUHTHI-
BaTh IOPOBOE JABJICHHUE.

PaccmarpuBarorcs crenyromme crieHapuu (cM. Taour. 3):

Tab6muma 3
No YpoBeHb OTKOC [onoxe- ITopoBoe Kian
crie- BOJIBI HUE KPUBOH | mJaBiie- é
Hapus | B/O H/0 Jlenpeccuu HUE o
X)
1(Ky) YI'B | Huzo- | Heycrano- | Ilo man- - C y4eToM
E JTOJTH- BOIA BHBIIL HBIM H3MEH-
T HBI BBICOKOE KHA YHUBOCTHU
Y, tgo, C
2(Ky) hpry Huszo- Vcrano- o nan- - C y4eToM
> BOIA BUBIIL HBIM H3MECH-
E KHUA YHUBOCTH
Y, tge, C
3(Ky) hyny | Huso- Ycrano- ITo nan- - C yueToM
E BO BHBIIL. HBIM HM3MCH-
s KHA YHUBOCTHU
Y, tgp, C
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4(Ky) VYI'B | Huzo- | Heycrano- | Ilo nan- + C y4eToM
E JIOJTH- BOH BUBIIL. HBIM H3MEH-

T HBI BBICOKOE KA YUBOCTHU

Y, tge, C

5(Ky) ) - Bep- ITo Bepxo- | Ilo nam- - C y4eToM
K XOBOH | BOMY OTKO- HBIM H3MEH-

E’ cy saapa KHNA YUBOCTH

= Y, tgg, C

6(Ky) ) - Bep- ITo Bepxo- | Ilo man- + C y4eTOM
M XOBOH | BOMY OTKO- HBIM H3MEH-

E cy spa. KA YUBOCTHU

~ Y, tgo, C

¢ BomonoanopHsie 6eToHHEIE TiTyXxue U Bogocopocusie ['TC.

Bopomnonnopnsie riryxue u BogocopocHsie I ' TC, 6eToHHBIE (Ke-
N1e300€TOHHBIE), MACCHBHBIE PACCUUTHIBAIOTCS HA OOIMIYIO MPOYHOCTH
W YCTOHYHMBOCTH, a TaK XK€ 1O AehopManusM, IO PaCKPBITHIO Tpe-
IITUH U CTPOUTENBHBIX IBOB. Ha coopy)keHHe OKa3bIBaIOT BO3JICHCT-
BHE CJICAYIONHME OCHOBHBIC HArpy3Ku: COOCTBEHHBIN BeC, THIPOCTa-
TUYECKOE JIABJIICHUE BOBI, CHIIbI (DHMIIBTPYIOLICHCS BOJIBI, THHAMMYEC-
CKHE HArpy3KH, TaBJICHUE BOJH, YCHIIHS, BBHI3BIBAEMBIC CE30HHBIMU
KOJICOQHVSIMH TEMIIEpaTyp HApYKHOTO BO3/yXa U BOJBI B BOJOXpa-
Humiie. CoopykeHus pabOTalT B YCIOBUSAX IMOCTOSHHBIX KoyieOa-
HUH ypOBHEH BOJBI B BepxHeM Obede, PrIbTPalliOHHOTO NABJICHUS
BOJIBI B OCHOBAaHWH, TEMIIEPATYPhl HAPY)KHOTO BO3yXa U BOJIBI, BO3-
JNEHCTBYIONINX Ha MOBepXHOCTH OetoHa. C yBeIMUEeHHEM BO3pacTa
MEHSIOTCSI CBOWCTBAa OETOHA, IMOJ IeHCTBHEM CHII (GHIBTPAIANA Me-
HSIOTCSI CBOMCTBA TPYHTOB OCHOBAHHS.

[To pe3ynbraTam J1abOpPaTOPHBIX U TeOPU3NUCCKUX HCCIIC0BA-
HUN YCTaHABJIMBAIOTCSA MPOYHOCTHBIC M JeOpMaIlMOHHbBIC TOKa3a-
Temu OCTOHAa B COOPYKCHHHM M MX M3MEHYMBOCTH, & TAK)KE TPYHTOB
ocHOBaHwUsl. Pa3pabaThiBaeTcsi MOEIh HAIPSKEHHO-AC(POPMHUPOBAH-
Horo cocrosinus I'TC, koTopast UCTIONB3yeTCs sl ONpeAeNiCHUsl Ha-
MPSDKEHUH B COOPYXKEHHE TPU Pa3UYHBIX COYETAHUSAX HArpy30K,
BKIIOYasi M «OCTAaTOYHBIC» HAINPSIKEHHUS CTPOUTEILHOTO IepHoja,
BBI3BaHHBIC MOATANHBIM Bo3BeaeHUueM [ TC, cHmkeHHne TeMIieparyp
OCTOHHOH KJIAIKA OT HAYaIbHBIX B IEPHUOM TBEPACHHUS IO CPETHHUX
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TEMIIEpPaTyp SKCILUTyaTallMOHHOI'O MEPUOAA U PEe3ylbTaTaMH OMOHO-
JINYUBAHUS CTPOUTENBHBIX IIIBOB.

PackppIThie TpeHIMHBI W HE OMOHOJHMYCHHEIE CTPOUTEIHHBIC
IIBBl YYUTHIBAIOTCS MPH Pa3pabOTKE MOJENU HampsHKeHHO-Iedop-
MupoBaHHoro coctostHus ['TC.

OneHKy 001Iel TPOYHOCTH COOPYIKEHUSI BBITOIHSIOT ITyTEM OII-
peneneHus 3amaca MpovHOCTH S (3) A pa3HBIX TOYEK B PACYETHOM
ceueHur KoHCTpykuuu. [Ipu pacuere ycrtoruuBoctu I'TC ompene-
TIAFOTCS KO3 (UITMEHTHI 3armaca Ha CIBHT U Pa3IMYHBIX cOodYeTa-
HUI Harpy3oK.

Pacuersl BomomoanopHeix, OetoHHbIXx ['TC mo nedopmarnmsm
BBITTOJTHAIOTCS TOJBKO B TOM CITy4ae, €CIM UMEIOTCS] OTpaHUYeHUs IO
BEPTHKAILHBIM OCAJKaM M TOPU30HTAIBHBIM CMEIIECHUSIM JUIsi 000-
pyAOBaHUA U KOMMYHUKaIMM, ycranaBnuaembix Ha I'TC, u ans ne-
(hOpMAITMOHHBIX IIBOB MEXKIY OTACIHHBIMHU JJIEMEHTAMH M CEKIIHsI-
MHU. DTH pa3fenbl MPOEKTa HE 3aTParuBaoT BOIMPOCOB OLIEHKH MPOY-
HocTH M ycroitumBoctr I'TC. Kpome Toro, pacuers mo medopmariu-
M BBINTOJHAIOTCSA Tipu pacnonoxkeHnn ['TC Ha mecyaHpIX TbLIeBa-
THIX ¥ TIMHUCTBIX TPYHTAX C YIJIOM BHYTpeHHero Tpenns menee 10°,
U €CIIU CPEHEE NABJICHUE OT COOPYKEHUSI HA OCHOBAHUE BBILIE pac-
YETHOTO COIPOTHUBIICHHUS I'pyHTA. M3-3a MOBBIMICHHBIX JepopMaruii
TPYHTOB OCHOBaHHS, HU3KOTO yTJla BHYTPEHHETO TPEHUS U BEIUYH-
HBl JIOMyCTHMOTO TpajJlieHTa Haropa (WIBTPAIMA CTPOUTEIHCTBO
I'TC na Takux rpyHTax TpeOyer crenuaibHOro 000CHOBaHUS.

N3-3a nocrogHHOro n3mMeHenust YBb 1st onpesieneHus: smophbl
(bMITBTPAIIMOHHOTO JABJICHUS WCIONB3YIOTCS AaHHBIE HATypHBIX Ha-
OJIFOICHMUIA, TT0 KOTOPBIM yCTaHABIUBACTCS CBSI3h Mexay YBb u mbe-
30METPUYECKHM HalopoM B CKBaKMHAX OTAEIBHO JUIA CIydasl CHH-
JKEHHSI M OTACTBHO Ui cioydas nogbema Y BB. Kpome Toro, HeoOxo-
JIUMO YCTAaHOBUTH HAWOOJICe BEPOSATHBIC 3HAUCHHUS TEMIIEpPaTyp Ha-
PY>KHOT'O BO3AyXa U BOJBI B BOJOXPAHWIHILE ISl Pa3HBIX OTMETOK
VBbB.

[Ipu poBepke 00IIEH TPOYHOCTH U YCTOWIMBOCTH PacCMaTpPH-
BAIOTCSl CJEAYIOLIME CLEHApUU BO3MOXXKHOI'O BO3HUKHOBEHHUS AaBa-
PpUIHBIX cuTyalui (cM. Tabnuity 4):
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TabOmnuua 4

Ne VYpoBenb OubT- Tem- Jas- 3amnac
5| cue- BOJIBI PpaIyon- nepa- | JICHHE Z | mpowHoCTH
§ Ha- B/O H/0 HOE J1aB- Typ BOJTH % | S, Koapdun
A | pus JIEHUE HBIN © 3anaca K
peXUM
1 . YI'B yCTaHO- cpen- pac- - C y4eTOM
) | E BHUB. HUi YETHOE HU3MEHYUBO-
2 ctu v, R.
2 > hyny | ycraso- cpen- pac- - C y4eToM
2l Ky | B BHB. HUH YETHOE HW3MCHYHBO-
é = ctu v, R.
2| 3 VIB | ycrano- cpern- pac- + C y4ETOM
@ (Ky) E BUB. HUH YeTHOE U3MEHUYHBO-
2 cru y, R.
4 - YI'B yCTaHO- Mak- pac- - C y4eTOM
Xy | = » BUB. cuUM YeTHOoe HU3MEHYHBO-
v ctu y, R.
5 . VI'B HE yCTa- - pac- - C y4eTOM
) | E HOBUB. 4eTHOE HU3MEHYUBO-
= BBICOKOE ctu tg 9,C
A 6 > hyny | ycraso- - pac- - C y4eTOM
g (Xy) E BUB. YEeTHOE HU3MEHYHBO-
= cru tgo, C
% 7 . VI'B HE ycTa- - pac- + C YUETOM
51 Ky | = HOMB. YETHOE HW3MCHYHMBO-
> = BBICOKOE ctu tg@, C
8 >, VI'B | Heycra- HapyIlieHa pabora C YYETOM
(Xy) E HOBUB. JpeHaxa/ IeM3aBeChl. | U3MEHYHBO-
BBICOKOE ctu tgp,C

e Bopompoossmue u cienuanbabie [ TC.
(OrmeHka yCTOWYHUBOCTH OTKOCOB 1aM0O KaHAJIOB M OETOHHBIX
koHcTpykiuit HC u I'9C)

Otu aBa Buna ['TC TecHO cBsi3aHbI MeXIy coboit u pabory HC
nmn 'OC nenecoobpa3zHo paccMaTprUBaTh COBMECTHO ¢ pabOTON Ka-
HajoB. OtnensHO crosmmue 3aanuss HC u I'DC He BOCHpUHHUMAIOT
HATop BOJBI U OCTAHOBKA UX arperaToB WM MEXaHHUYECKOTo 000py-
JIOBaHUS HA PEMOHT CHIIKACT TOJBKO OOBEMBI IMONAYHM BOJIBI WA
AIEKTPOIHEPTUH MOTPEOUTENSIM, HO HE CO3[]aeT yIrpo3y pa3pylleHuUs
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I'TC u 3aTomenus Tepputopun. Jedumut Boasl U 3JIEKTPOIHEPTHH
MOJKET OBITh BOCIIOJTHEH M3 PE3EPBOB APYTUX UCTOYHUKOB.
BoponpoBonsiiye kaHaiabl 0OBIYHO TPOSKTUPYIOTCS B BRIEMKAX
U TOJIBKO Ha TIEPEeCEUeHUsIX ¢ BOJOTOKAMH, IIPU CHEIHATEHOM 000C-
HOBaHUU BMECTO aKBEIYKOB WJIHM IIOKEPOB, YCTPAUBAIOTCS HACHIMH.
[Ipu coopykeHUH HamOPHO-CTAaHIUOHHBIX y370B ['DC U HanmopHbIM
bacceitnoB HC, a Taxke aBaHkamep HWKHUX Obe()OB MCIIONB3YIOTCS
MIOTIOPHBIE CTEHKH, paboTaromue Ha CABHT. PacdeTbl Mo OIEeHKH
YCTOHYHBOCTH OTKOCOB KaHAJIOB M OeTOHHBIX KOHCTpyKunid HC wnn
I'DC BBIMONMHAIOTCA aHANOTHYHO CIIyYasM, PACCMOTPEHHBIM BBIIIE.
Jnst oueHKH BO3MOXHOCTH BO3HHKHOBEHMSI ABAPUUHBIX CUTYalUil
paccMaTpHUBAIOTCS CICAYIONINE CIicHapuH (CM. TabIuITy 5):

Tabmuma 5
Ne YpoBeHb BOABI | (uIbTpa- BO3/ICHCTBUE Koaddurm-
2 5| cue B/O H/0 Hst BOJIH cefic- CHT.
§ & ma- Ma 3amaca (K)
pus
1 HITY YI'B | ycraHo- - - ¢ y4eToM
(Ky) BHBILICECS HM3MEHYHBO-
£ ctuy, tgpu C
= 2 oIy YI'B | ycraHo- - - TOXe
~ (Ky) BMBILEECS
3 HITY VI'B | ycraHo- - + TOXE
(Ky) BMBILEECS
1 HITY VI'B | ycraHo- pac- - TOXE
(Ky) BMBILIEECS 4yeT
E 2 OITY VI'B | ycraHo- pac- - TOXE
2 (Ky) BUBHLICECS | YeT
3 HITY VIB | ycraHo- pac- + TOXE
(Ky) BUBHLICECS | YeT

II. CueHapuu BO3HMKHOBEHHSI ABAPUUWHBIX CHTyaluid NpH
norepu GUILTPANMOHHOM TPOYHOCTH I'PYHTOB Teja U OCHOBA-
nus I'TC.

e ['TC BomomoAmopHblE M BOJIOMPOBOISAIINE W3 TPYHTOBBIX
MaTepHaioB, rimyxue u BogocopocHsie ' TC u3 6eroHa.
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OneHka GUIBTPANMOHHOW MPOYHOCTH TPYHTOB Teda M OCHOBA-
Husa ['TC 3axmrodaercs B OINpeNeNieHHH PAcXoJ0B (DUIBTPAMH H
IpaJyeHTOB Hamopa (UIBTPALMOHHOTO MOTOKA. [y KaKA0ro IMpH-
HATOTO TIO JUTUHE COOPYKEHUSI KOHTPOJIUPYEMOTO CEUCHHs pazpada-
THIBACTCS MOJIENb (DMIBTPAIMH U JUIS KaKJOTO y4acTKa OrpaHHYCH-
HOTO JUHUSIMHU DPABHBIX HAMOPOB W JUHHUSIMHU TOKA BBIUUCISIOTCS
rpaaueHTsl Hamopa. Mcnonb3yss MaTepualibl UCCIACAOBAHUN U PEKO-
MeHpauuu [28, 29, 40, 42, 43 u 45] Ha3HA4alOTCs TOMYCTUMBIE 3HA-
YeHHS TPAJIUCHTOB U OMPEACISIIOTCS KOod(h(UIIMEHTHI 3armaca paBHbIC
OTHOIICHHUIO TOMYCTUMOTO 3HAYCHHS K BBEIYHCICHHOMY IO MOJICIH.
[Ipu onenke HUILTPAIMOHHON MPOYHOCTH TPYHTOB TeJla U OCHOBA-
Husa ['TC paccmaTpuBaroTcsl CleAyIONMne CIIEHAPHH BO3HUKHOBECHHUS
ABapUIHBIX CUTYalUi (CM. TabmuIy 6):

Tabmuma 6
Ne Yposens Boas! | Pacxon | IloBepxHocTb Koadpunment
cue- B/0O H/0 ¢buIBT- KpUBOH zie 3amaca IIpo4YHo-
Hapus panuu peccuu CTH
(pumpTparm- Kaan=(Jzon M parc)
OHHOE J1aBJIe-
HUE)
1 (Ky) > YI'B | mo pac- | HE yCTaHOBHUB- | IIO pacueTy MoO-
= ety mieecs BepX- bty i
5 Hee
2 (Ky) > YI'B | mo pac- | He yCTaHOBUB- | IIO pacdeTy MO-
E YeTy | IIeecs HIDKHEE | JIeNH
3 (Ky) ~ | hymy | mo pac- | ycraHoBus- 10 pacuyeTy Mo-
E E’ 4yery nieecst Jenu
=k
4 (Ky) O - - IO BEPXOBOMY | IIO pacueTy Mo-
= OTKOCa Si/Ipa Jienu
2 (3xpana)
)

ITpumeuanue: YBB-BC — ObicTpas cpadorka YBB ot PITY mo makcu-
MaJIbHO BO3MOKHOH (TOJIBKO [T BOAOTOATIOPHBIX TpyHTOBBIX [ TC).
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III. Cuenapuu BO3HUKHOBEHHMSI aBAPMIHBIX CUTyauMi Npu
nponycke Boabl yepe3 I'TC.

BeposiTHOCT, BOBHMKHOBEHHUSI aBapUHHBIX CUTyallud MpU Mpo-
mycke pacxonoB Boabl yepe3 ['TC 3aBUCHUT OT BEIMYMHEI MPEBHITIIC-
uus rpebHs ['TC Hax ypoBHeM Boabl B BepxHeM Owbede. B mepuon
CEMCMUYECKOT0 BO3JEHCTBUS MPOUCXOIUT «PA3KMKCHHE)» T'PYHTOB
u cHmxkeHne otMeTok rpedHs I'TC. O6pa3oBaBiiascs TpaBUTAIIHOH-
Has BOJTHA MOXKET MEPETUThCA Yepe3 BepX COOPYKEHHS U Pa3pyIIUTh
ero. IlepenuB Boasl yepe3 Bepx I'TC Takke BO3MOXKEH MPHU BO3ACH-
CTBHMHU BETPOBBIX BOJIH B IIEPHOJ BBICOKUX YPOBHEH BOABI B BEPXHEM
obee (HITY u MIIY), npu CHMKEHWUH MPOMYCKHOW CHOCOOHOCTH
BOJOINPOIYCKHBIX COOPY>KEHUI THApOy3jia BO BpeMs NPOITycKa OcC-
HOBHOTro pacuetHoro nmasogka (PIIY) u3-3a paspymienust 6eToHa Ha
KaKoM JIH0O ydacTKe BOJIOBOJIA, 3aBajle HAHOCAMH OTBEPCTUI BOJIO-
MPUEMHHKA, a TaKKe M3-32 OTKAa30B B paboTe MEXaHWYECKOro 06o-
PYIOBaHMs, CUCTEM YIIpaBJIeHUsI 000pyIOBaHHUEM, BPEMEHHOTO Mpe-
KpaleHus: 3HeprocHaOxeHus. IlepenuB BoApl uepes3 BEpX Orpax-
JAIOMKUX KOHCTPYKIHUI BOJOMPOBOJAIIMX COOPYXEHHH (KaHAJOB)
MOJKET MPOUCXOIUTH NMPH MPOXOKIECHUH BOJH HEYCTAaHOBHBILETOCS
JBIDKCHHS BOJIBI, KOTOPBIE 00pa3yloTCsl IPH CMEHE pekuma padoThl
KaHaJloB. B cBSA3M 3TUM B NMPOEKTE IOJIKEH BBIMONHATHCS THAPABIH-
YecKHi pacueT paboThl KaHANOB HAa HEYCTAHOBHMBILIMECS DPEXHUMBI
TEUEHHsI, BOHUKAIOIIME IPU U3MEHEHNH PACXOA0B U YPOBHEH BOJBI
(oOpa3oBanue BONH MepeMENIeHUH TTPH MaHEBPUPOBAHUN 3aTBOPAMU
MEPeropakuBaloINX COOPYKEHHUI), a TakkKe MPH BKIIOYCHUH WIIH
npekpanieanu padotsl arperatoB HC u ['DC. Heobxomumo ycraHo-
BUTh 3aBHCUMOCTH BBICOTHI BOJHBI HEYCTAaHOBHUBILEIOCS IBIKEHUS
OT BEJIMYMHBI U3MEHEHHs pacXoJ0B BOJbl. B mepuoxa skcruryaTanuu
9Ty 3aBUCHMOCTH CIIeyeT KOPPEKTUPOBAaTh MO JAaHHBIM HaTypHBIX
HaOJIr0IeHUH.

KaHasibl ¢ IIpOIycKHO# croco6HOCThIO Gonee 100 M’/c umeror
OoJspIIME TUIOIIAAW TMOMEPEYHOr0 CEYCHHS M Ha ydacTKax, COBIa-
JAIOLINX C HalPaBJICHUEM BETPa, MOXET 00Pa30BBIBATHCS BETPOBAs
BOJIHA.

Hanopnsie Tpy©omnpoBoiaMid HAaCOCHBIX CTAaIlMi JUIMHOW Oojee
600 M OJKHBI MPOEKTHPOBATHCSA C YYETOM BO3MOKHOTO BO3HUKHO-
BEHUS TUAPABIMYECKOro ynapa. [Ipu BHE3almHOM OTKIIIOYEHHUH HEp-
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T U HEKOHTPOJIMPYEMOM OTTOKE BOIBI M3 TPyOOIPOBOIOB, B HUX
CO3Jar0TCs yCIoBuUs A oOpa3oBaHus BakyyMma. Hapymienue repme-
THU3alUU TPyOONpPOBOJa CO3AAET yTpo3y 3aTOIUICHHE COOpYKEHHl,
pAacIoNOKEHHBIX B HIJKHEM Obede.

MeTozs! OLIEHKH BO3MOKHOCTH TEperBa BOJIBI Yepe3 BEpX Or-
pPaXIAOMMX COOPYKEHUN Ul CIy4yaeB CEHCMHMYECKOTO BO3JAEHCT-
BHS, UM BO3JEHCTBHS BETPOBBIX BOJH IPU BBICOKMX YPOBHSIX BOJBI
B BepxHeM Obede coopyxkenuit (HITY, PITY, MITY) npexycMoTpeHs
B CHull. IlpeBbiienue ropuszontoB Boasl Haa PIIY mpu mpomycke
OCHOBHOTO PacueTHOIO MaBOJKA H3-3a CHIKCHHS NPOIyCKHOW CIIO-
COOHOCTU COOPYXEHHUI [0 MPUYMHE BPEMEHHOTO BBIXOZA U3 CTPOA
MEXaHMYECKOr0 00OpYyAOBaHMUS, WM pa3pylleHUs OCTOHA Ha KaKOM
b0 ydacTKe BOJOBOJIAa MOYKHO OIEHHTh Ha OCHOBE THApaBIHYe-
CKHX pacyeToB 3TUX coopy:keHMH. IIpeBbllleHHe Bepxa BOAOINOA-
MOPHBIX COOpYKEHUU HajZ YBD NOCTOSHHO MEHsETCs U3-3a BEpPTH-
KaJbHBIX JedopManuii (0cagok) 3THX coopykeHuid. Ha ocHoBe naH-
HBIX HAaTypHBIX HAONIOJCHWI yCTaHABIMBAETCS 3aKOH IJIOTHOCTH
pacripeneneHus 0cafoK IpeOHs, Ha OCHOBE KOTOPOT'O ONpPENeNseTCs
BEJIMYMHA BEPOATHOCTH OCAIKH I'PEOHS 10 OTMETOK BBICOTHI HakKaTa
BETPOBBIX U IPaBUTALIMOHHBIX BOJH B BEpXHEM Obede rHIpoy3JioB U
BOJIH IIEPEMEIICHNI HEYCTAHOBUBLIETOCS JBM)KCHUS B KaHAJaX.

Jnd OoLeHKH BO3MOXKHOCTH BO3HMKHOBCHHS aBAPUIHBIX CHUTYa-
MU TpU Tpomycke pacxonoB Boxbl uepe3 I'TC paccmaTtpuBaroTcs
cleayoliue cieHapuu (cM. Tadauiy 7):

Tabnuma 7
O Ne | ypoBeHs | ceiicm BU] CKOPOCTb | BBICO- nedopma-
£ | cue BOJIBI OTKa3a BeTpa Ta st TpeOHs
= | Ha- (BOJIHBI) | Hakara
= pms
1 HITY MP3 - 5 M/c pacyer | Mo JaHHBIM

o | Ky KHA
2 2 HITY - - 2% pacder | Mo JaHHBIM
§ (X)) KHA
= 3 MITY - - 20 % pacder | IO JaHHBIM
s (K KHA
§ 4 PITIY - PEMOHT 2% pacder | IO AaHHBIM

(Ky) Mex000- KHUA

PyA
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5 PITY - OTKJIIOY. 2% pacuer | IO JaHHBIM
(Ky) IJEKTPO- KUA
9H
1 HITY - OJIHO - pacder | Io JaHHBIM
Ky OTBeEp- KA
cTre(ar
perar
HC,
2 I20).
a 2 HITY - OITMH - pacder | Mo JaHHBIM
2| (K Tpy6oO- KHA
8 POBOJ
% rpymnmna
= OTBEpP-
M CTHH.
3 HITY - OTKJIIOY. - pacuer | IO JaHHBIM
(Ky) JJEKTPO- KHA
9H
4 OITY - pa3pbIB - pacuer -
(Ky) TpyOBI.

B nanno#i paboTe He mpeacTaBiIseTcs BO3MOXKHBIM PAaCCMOTPETh
Bcé MHoroobOpasue I'TC. PaccMoTpeHHBIE CIieHapuu OIICHKUA BO3-
HUKHOBEHHE aBapHUHBIX CHUTYali YYHTBHIBAIOT JIMIIb TPEOOBAHHSA
JEWCTBYIOUIMX HOPM M HE YYUTHIBAIOT MHIUBHUIYaJbHbIE 0COOCHHO-
ctu koHKpeTHBIX [ TC. Ilpu o6veauaennu otnensueix ['TC B ruapo-
y3JIBI COCTaB CIIEHAPHEB TAKXKE MOJIEKUT yTOUHEeHnt0. PaccMoTpeH-
HbIE CIIEHAPHUH MOTYT OBITH JOTOJHEHBI IPYTHMMH, UMEIOIUMH pe-
AIbHO BO3MOXKHBIE COBMECTHMEBIE COOBITHS, W KOTJa BETUYHWHA TIPO-
M3BEIICHUS HX BEpOSTHOCTEH OyzmeT He Menee 1x107 (YcioBHO mpH-
HATO 32 «0»).

Ecin va I'TC nMeroTcss HECKOIBKO KOHTPOJIMPYEMbIX CEUCHHM
(TIOTIepevHNKOB), TO B «APEBO COOBITHI» BKIIOYACTCS TOT MOTEpey-
HUK, IO KOTOPOMY paccMaTpHUBaeMblil ClieHapuil UMeeT HanOopliee
3HaYEHHE BEPOATHOCTH.

BeposiTHOCTP HACTYIIJICHHS aBapuH 10 KKIAOMY OTAEITHLHOMY
CIICHAPHUIO OIPEJENSIeTCsl C HCIOIB30BAaHUEM TEOPEMBI YMHOXKECHUS
BeposaTHocTel. OOmuii ypoBenp pucka aBapuu ['TC mo kaxmoi
rpymIe IprYrH (PacdeToB) ONpenessieTcs Kak CyMMa BepOSITHOCTEN
10 BCEeM clieHapueM Tpysl. CymMMma ypoBHEH prCKa TPeX OCHOBHBIX
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MIPUYHH (IPEBO COOBITHIA) ONIPEeNeTUT OOITHIT ypOBEHb PHUCKA aBapHH
o I'TC B menom.

1.5.3 MeTonbl onpeneneHusl BEPOSITHOCTU HACTYIUIEHHUS OT-
IeNBbHBIX cOOBITHI (0TKa30B) Ha ['TC.

1.5.3.1 lna ompeneneHusi YpOBHSI pHUCKa aBapuu HEO0OXOIUMO
3HATh BEPOSATHOCTh HACTYIUICHUS Ka)XJIOTO OTACIHHOTO COOBITHS
(oTKa3a), BXOASIIETO B CIICHAPHH PA3BUTHUS aBapUHHBIX CUTYaIlHid Ha
I'TC mns Bcero «apeBa cOOBITHIY B IeloM. EjxeromHast BeposT-
HOCTh TPEBBIICHUS MAKCUMAIHHBIX PACUETHBIX PaCXOIIOB BOIBI U
ckopocTtu BeTpa 3amatorcs HopMmamu (CHull) B 3aBucuMocTtn oT
knacca kanutaabHocTH ['TC. YpoBHU BOABI B BEPXHEM U HIDKHEM
Obedax ompenemnsroTCs YCIOBHSIMH IPOITyCKAa MaKCHUMAIIbHBIX pac-
xomoB Boabl wepe3d I'TC. ExerogHas BEpOSTHOCTh HX IOSIBICHHS
OTIPEIENSICTCSI BEPOSITHOCTHIO TOSIBJICHUS COOTBETCTBYIOIIETO MaK-
CHUMaJIbHOTO pacxojia. MeTOIUKH MOCTPOCHUSI KPHUBBIX 00ECIICUYCH-
HOCTH 3THX ToOKazareneil m3noxkensl B [22,39]. [lo 3TUM KpUBBIM
MOXKHO OTPEACISATh BEPOSTHOCTHh IMPEBBIIICHUS JIOOBIX MPOMEKY-
TOYHBIX PAcCXO/OB M YPOBHEH BOJBI B BEpXHEM H HIDKHEM Obedax.

1.5.3.2 BeposTHOCTHBIE XapaKTEPUCTUKHU CEHCMUYECKHX BO3-
JNEHUCTBUN MOTYT OBITH OIPEAENCHBI, KCXOMS M3 CICAYIOIUX yCIIO-
Buil. Teppurtopus paiiona ctpourensctsa I'TC B panuyce 200 k.
pa30uBaeTCs Ha DJJIEMEHTapHBIE YYAaCTKA OJMHAKOBOTO pazMepa
10x10 kM. JIms KaXJI0TO 3JIEMEHTApHOTO ydacTKa MOBEPXHOCTU IO
rITyOWHE CeCMOTEHEPHUPYIOIIETO CIIOS, UCIONB3YS JaHHBIE WHCTPY-
MEHTaJIbHOW PETUCTPAIMH CHJIBHBIX JBIKCHHN TPYHTA, YCTAaHABIIH-
BAIOT CIEAYIOMINE CEUCMUYECKUE XapaKTePUCTUKHU:

— 3HAYEHUS OTEHIIMAILHO OTIACHBIX MarHUTY/l 3eMJICTPSICEHUH,

— TapaMeTpbl KolleOaHWi TpyHTa TPH 3eMIIETPICEHUSAX C paz-
JUYHBIMHA MarHUTY IaMH,

— MOBTOPSEMOCTD (YHCIIO 3eMIICTPSICCHHUI B TEUEHHUE OJHOTO TO-
J1a C pa3IUYHBIMA MarHUTYIaMu),

— (DyHKIIUY U3MEHEHHS aMILTUTYbl KoJeOaHus TPYHTa B Juara-
30He paccrogaauit 0-200 kM.

Ncxomnas mabOpMams 0 BO3MOXKHBIX CEHCMHUYECKUX BO3JICH-
CTBUSX COOMpaeTCs 3a MEePUOMd, COOTBETCTBYIOIIMA CPOKY CIY>KOBI
coopykeHus. [l mpakTUYeCKHX IieNieii OOBIYHO JOCTATOYHO Y4YH-
THIBATh 3eMJICTPSICEHUS C MAarHUTYyA0M M=3 u BhIlIIE.
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[lepeuncnenHble BhIIE JaHHBIE TO3BOJISIFOT CENIaTh HEOOXO -
MBIC BBIYHCIICHHS W TIOCTPOUTH TpadUK TOMOBOW BEPOSITHOCTH HE
MPEBBIIICHUS MaKCUMAaJIbHBIX YCKOPEHUH KojeOaHusi TrpyHTa Jyis
yuactka pacronoxenus ['TC moBropsiemocTsio oauH pa3 B 100-
10.000 net, a TakKe CHUHTE3UPOBATH AKCEIEPOTrpaMMBbl 3eMIIETpsCE-
HUWA. MeToauKa TakuxX BBIYUCICHHNA MpPHUBEACHA B MPUIOKECHUU- 4.
BrImmotHeHHE pacdeToB MO OMPEACTICHUIO0 BEPOSATHOCTHBIX XapakTe-
PUCTUK CEMCMHYECKHX BO3JCUCTBHUH II€IECO00pa3HO MOpydaTh CIie-
[MAATN3UPOBAHHBIM OPTaHU3AIMSIM, HMCIOIINM B CBOEM pacCIOpsikKe-
HUU JIaHHBIC CEHCMOMETPUICCKUX HAOIIOICHUH.

1.5.3.3 Jlnst GonpImIMHCTBA COOBITHI, Y4YacTBYIOIIMX B OILIEHKE
ypoBHs pucka aBapuu I TC, BepoSTHOCTh MX HACTYIUICHHS HE per-
JTaMEHTUPOBaHA HOPMaMH, II0O3TOMY OHH HYXIAIOTCS B TOM, YTOOBI
JUTSI HUX OBLIM YCTaHOBJICHBI BUJ (QYHKIIUN U 3aKOHBI MX pacipee-
neHus. Bcesikoe TeopeTHueckoe pachpeleleHHE XapaKTepHU3yeTcs
BEITMYMHOW CBOWMX OCHOBHBIX TapaMETPOB: MATEMaTUYECKUM OXH-

JaHueM - X (LeHTp TPYNIHPOBKH, CpeHee 3HaUeHne), JUcTepcrent
— §? (BenmumHa pacceMBaHHs, S-CpeiHEe KBaAPATUIHOE OTKIOHE-
HUE), acUMMeTpHei — A u skcrieccom — E.

Ecin A=0 xpuBast cummerpuunad. A>(0 acuMMeTpHs MOJIOXKH-
TenbHas, npu A< 0 acuMMeTpHs OTpHUIaTelbHast. DKCIECC XapakTe-
pHU3yeT KpyTH3HY KpuBOH. B kauecTBe KpHBOH ¢ HyJIEBBIM HKCIIEC-
COM TIPUHATA KpUBasi HOpMalibHOTO pacnpenenenus. Eciu E>0 skc-
LIECC IOJIOKUTENBHBIN U BEPIIMHA KPUBOM HAXOJIUTCS BBIILE KPUBOU
HOPMAaJILHOTO pacipeesieHuss 1 HA00O0POT.

Haunbonee M3BECTHBIM M YacTO HCIHOJNB3YEMBIM Ui PacyeToB
SIBIISIETCSL 3aKOH HOpMajbHOro pacnpeneneHus (I'aycca), ero ¢yHk-
L(Us1 IJIOTHOCTH OIIMCAHA YPaBHEHUEM

2

1 _t

i ™

rae mapamerp ¢yukiuu Jlammaca t =* X, Dromy 3akoHy TOAUYH-

o(t)=

HSIIOTCS BCE CIy4YalHble BETMUMHBI, HA KOTOPBIC OKA3bIBAIOT BIMSHHE

OO0JIBIIIOE YHCIIO PABHO3HAYHBIX 110 BEIUYHHE (haKTOPOB.
CymecTBYIOT JAOCTaTOYHO OOJBIIOE YHCIO JPYTHX BHIOB

¢yHKUuMi: 3akoH MakcBejula MpH MCXOJHOM JBYXMEPHOM 3aKOHE
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I'aycca, 3akoH Monmynd Pa3sHOCTH, PacCHpelelICHUE pa3MaxoB, 3aKOH
PaBHOI BEpOSTHOCTH, KOMIIO3MLMOHHBINA 3aKOH ['aycca M paBHOH
BEPOSITHOCTH, TOXE, HO PaBHOMEpPHO Bo3pacTatoiieil (yObIBaroleil)
BEPOSITHOCTH, JKCIIOHEHIMAJIBHBI OJHOCTOPOHHUH (TOKa3aTelb-
HEI), pactipenenenue penkux coosrtuit (Ilyaccona), pacupenenenme
Jlannaca-Illapnee, pacnpenenenue Ilyaccona-Illapnee u gpyrue.
Bonbmas gyacte U3 HUX HAXOAUT NMPUMEHEHUE MIPH OINPEEIECHNUN Xa-
PaKTEpUCTUK MAlIMH, UX JETalel U MaTepuanoB. DTO TOYHOCTh pa-
OOTBHI OTJENBHBIX MEXaHU3MOB, PACIIOIIOKEHHS UX Y3JIOB, BEJIMYUHBI
3a30pOB, JMHEWHBIE M YIJIOBBIE pa3Mepbl. [l OLEHKH COCTOSHUSA
I'TC mpakTtrueckoe MpUMEHEHHE MUMEIOT YETHIPE 3aKOHA pacrpee-
JieHus: HopManbHbIN, Jlamnaca-Illapnbe, 3akoH pacnpeneneHus: pea-
kux coOwithii (ITyaccona) u mokazaTenbHBIN.

1.5.3.4 /Insg npuMeHEHHUs] HOPMaJbHOTO 3aKOHA pacIlpeacieHus
TpeOyeTcst OO0JbIIOe KOMMYECTBO TaHHBIX HAONIOJICHUH W HCCIEHOo-
BaHui. [Ipn orpaHMYeHHOM KOJMYECTBE JAHHBIX MBI YAaCTO MMEEM
aCUMMETPHIO M JKCLECC B paclpelesieHnH, KOTOphle OyIOyT HCKa-
’KaThb pe3yJibTaThl OllEHOK. Pacnipenenenuto Jlamnaca- llapibe mon-
YUHSIOTCS] BETMYMHBI OJIM3KHE K HOPMAJIBbHOMY PacIpelleNieHnIo, HO
HMMEIONINE aCHMMETPHIO U 3KCLECC OTIINYHBIE OT HYyJIS.

3aKOHY pacHpeneneHus] PenKkuX COOBITHH MOTUUHSIOTCA IHC-
KpEeTHBIE ClTydaifHble BETMYHHBI, BEPOATHOCTh KOTOPBIX MaJia, a 00b-
€M BBIOOPKH BEJIMK: YHCIIO OpaKOBaHHBIX M3JENNi, OTKa3bl B paboTe
Mexanndeckoro obopymoBanus ['TC, ux cucrem ACY u nepebou B
AIEKTPOCHAOKCHHH.

N3-3a mpoCTOTHI pacueToB IIMPOKOE NMPUMEHEHHE UMEET TaKxkKe
MTOKAa3aTENbHBIA 3aKOH pacIpeelICHus.

@yHkIMs 1IoTHOCTH 3akoHa Jlammaca-Illapnbe omuckiBaeTcs
ypaBHEHHEM

o(x)=[ (p(X)HOpM+é x ! (X)+£ x @ (X)], 3
6 24

rme @"(x) u @"V(x) Tperhs u UeTBepTas MPOM3BOAHBIC (YHKIMH
HOPMAJIBHOTO pacIpeeeHusl.

- —\
X=X -
Acummertpus A:g?i , Okcrece E= 2\ i Y 3, ITpu A=0
S
n E=0 ¢ynaxmus mnotHoctn Jlamnaca-Ilapnse craHOBHTCS (yHKITH-
ell HOpMaJIbHOTO 3aKOHa.
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@OyHKIUS TIOTHOCTH 3aKOHA PAcTpeleleHus] PeAKNX COOBITHI
(ITlyaccona) onmHChIBAaeTCSl YpaBHEHUEM:

m

P %e ©)
rae m- o0beM M3ACITUi, MPOIOKATEIFHOCTD TIEPHOIa HAOTFOACHII
U T.J.

N- obmiee 4ncino u3Aenuii, MPOAOIIKUTENBHOCT TIEPUOIOB, N-
qUCJIO 6paKOBaHHBIX z[eTaneﬁ, IIPOAODKUTEIIBPHOCTE OTKAa30B, a=

>m-n

- cpexHee Yncio coObITHH ¢ oTKazamu, m!= 1x1x2x3x4.....

@OYHKIUS IUIOTHOCTH HENPEPHIBHOM CIy4yallHOM BEIWYHHBI,

MTOTYMHEHHOM IT0Ka3aTeIbHOMY 3aKOHY, UMEET BUJI:
Px= i e’ (10)
X
mpu x= 0, mpu x< 0 Px=0,rae t= X/X, X MareMaTHYECKOE OXKH-
JlaHUE CIIy4alHON BEITUYMHBI X.

[Tprmeps! ucToNb30BaHMs BBILICYKa3aHHBIX 3aKOHOB [UIS OIpe-
JeJICHNS. BEPOSITHOCTH HACTYIUIEHHs COOBITHH MPUBEAEHBI B IPUIIO-
JKeHuu 4.

1.5.3.5 O0muit TomyCTUMBIN YPOBEHb PHCKA aBapHH B IIEJIOM IO
I'TC B cootBercTBHM C [21] HE MOJDKEH MPEBHIIATH I COOPYXKe-
Hui 1-ro xmacca — 0.00005 (pa3z B 20.000 mer), mis 2-To Kiacca-
0.0005 (pa3 B 2000 net) u g 3-ro knacca — 0.003 (pa3 B 330 roxa).
C nozunmu 6e3omacHoctr ['TC ypoBeHb pricka aBapuu HEOOXOTUMO
Ha3HayaTh HE 110 KJIACCy, a 110 KaTeTOPHU OIIACHOCTH, TaK KaK Kiacc
COOpPY)KEHHSl Ha3HauyaeTcs 110 MHOTUM IIpU3HAaKaM M OHHM HE BCerna
yKa3bIBatoT Ha onacHocTh [ TC.

Ouenp Oosplasi pasHHULA B BEIWYMHE IOIYCTUMOTO YPOBHS
pucka mexnay 1-m u 2-m, mexay 2-M u 3-M knaccamu. Ecnu ati tpe-
OoBaHME TPUHATH K PYKOBOJACTBY, SKCIUIyaTalusi ICHCTBYIOLIMX
I'TC 1-ro xmacca u mHormx I'TC 2-To kimacca mpH TaKuX IOITYCTH-
MBIX YPOBHSAX PUCKa CETOJIHS JOJKHA OBITh TPUOCTAHOBIICHA.

TpeboBaHusl K MPOEKTaM COOPY>KEHHH DPa3HBIX KJIACCOB OTIIH-
YaroTCs TOJBKO BETMYMHON KO3 PHULNEHTa HAJCKHOCTU C Pa3HULCH
Mexay kinaccamu B 0.05 (1.25, 1.20, 1.15 u 1.10), mosTomy 1o yc-
TounBocTd W mpodHocTd ['TC u QuiIbTpalMOHHONH TPOYHOCTH
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TPYHTOB B BEJIMUMHE YPOBHS PUCKA aBapuH AJs PAa3HBIX KJIACCOB CO-
OpYy>KeHHUH OOJIBIION Pa3sHUILBI B JOIMYCTHMBIX YPOBHSIX HE IOJKHO
ObITh. PazHuIa B BeMMUrMHAX ypOBHS pUCKa ISl pa3HBIX KJIaCCOB CO-
OpPYXXCHHUII BO3MOXKHA TOJBKO IIPU OLICHKE IepesiuBa BOABI uepe3
rpebens Bogononnopueix ['TC u3-3a 60bIIOr0 pa3nuyus B odecre-
YEeHHOCTH MAaKCHMalbHBIX pacxogoB. Ho B pailioHax C BBICOKOH
CeMCMUYHOCTBIO He 3aBHCHMO OT kiacca ['TC, BBIOOp OTMETKH Bep-
Xa BOJOIOAINOPHBIX COOPYKEHUH OIpEeAEssIeTCs] BBICOTON I'paBUTa-
LIMOHHOW BOJIHBI.

[Ipeanaraercs NpUHATH NOMYCTUMBIN YPOBEHb PHCKa aBapuu
it coopykenuii 1-it xareropun paBHbIM 0.0005 (pa3 B 2000 meT),
st 2-i kareropun — 0.001 (pa3 B 1000 mer), ans 3-if kaTeropuu-
0.002 (pa3 B 500 ner) u ans 4-i kareropun — 0.004 (pa3 B 250 ner).
JomycTuMblil ypoBeHb pucKa IIpu nepexone ¢ 1-oi kateropuu Ha 2-
10 BO3pacTaeT B 2 pasa U Tak Jajee.

JlonmycTUMBI ypoBEHb pUCKA AOJKEH Ha3HAYATHhCS HE TOJIBKO
IUISl COOPYKEHHUS B 1I€JIOM, HO M Ul OTICIbHBIX BUAOB CLICHApHUEB,
9TOOBI COXPAaHUTh HOPMAaTHBHbIE TPEOOBAaHMUSA K OLICHKH UX YPOBHSA
PHUCKa ISl pa3HBIX PACUETHBIX YCIOBHH. J[omycTHMBII ypOBEHb puUC-
Ka aBapud B 11e70M 110 I'TC ¥ OTAeNbHBIX BUIOB CLICHAPHEB MOKa3aH
B Tabnuie 8.

Tabmura 8
Buaebl cienapuen 1-a xaTe- | 2-3 KaTe- 3-9 ka- 4-g xate-
rop. rop. TErop rop.
OO0mwmit ypoBeHb 0.0005 0.001 0.002 0.004
pHuCKa
[epenuB Boxab! yepes 0.0001 0.0002 0.0004 0.0008
rpeOeHb
[Moteps punpTpanu- 0.0002 0.0004 0.0008 0.0016
OHHOM MPOYHOCTH
[oteps ycroitunso- 0.0002 0.0004 0.0008 0.0016
CTH, IPOYHOCTH

IIpu ypoBHe pucka aBapuu I'TC Bbplle yka3aHHBIX 3Ha4e-
HMi, JKCIUIyaTAlMsA COOPY>KEHUsI He BO3MOKHA 0€3 BHINOJIHEHUS
PEMOHTHO-BOCCTAHOBHUTEJIbHBIX PadoT.

Ha pucynke 2 moka3aH mpuMep OIIEHKH YPOBHS PUCKa aBapuu
THUAPOY3JIa, COCTOSIIETO U3 TPYHTOBOM IJIOTUHBI U BOJIOBBIILY CKHOTO
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COOpYKEHHsI 000pyTOBAaHHOTO 3aTBOPAMH C JJEKTPUUECKUM TIPUBO-
noM. OTBoadmas TpyOa, MpojokeHa moj MIoTHHOM. CorjacHo pe-
komenganui m. 1.1.2, 'TC umeeT 2-10 KaTeropuio ONacHOCTU U JI0-
JIOTTY CTUMBIN ypoBeHB pricka (Tabdmura 8) — 0.001 «/IpeBo coObITHI
COCTOMT M3 TpeX IPyMI CIEHAPHEB, AAIOIINX OLIEHKY pHCKa MepeH-
Ba BOJbBI Uepe3 IpeOeHb MIOTHHBI, OLIEHKY BEpOATHOCTH MOTEPH YC-
TOWYUBOCTH OTKOCOB U BOZHUKHOBEHUsI Cy(p(o3uu B rpyHTax Tena u
OCHOBaHWUSI TJIOTUHBL. BeposSTHOCTh BOZHWKHOBEHHS aBapHH MO CIle-
HapusSM, IPOW3BEIEHHE BEPOSATHOCTEH IO KOTOPBHIM OBIJIO MeHee
1x107, mpuEEManock paBHBIM Hym0. OGIIMIT YPOBEHb PUCKA aBAPHH
o ruapoysiny paseH 0.000431<0.001 (6mox — 0.0000002<0.0002,
650k 2 — 0.000381<0.0004, 6ok 3 — 0.00005<0.0004).

1.6 Ocobennoctu paspymenuss I'TC, onpenesieHue rpaHuil
30HBbI 3aTOIIVICHUSA.

1.6.1 Hapymeane mmu momHoe paspymenne I'TC mpoucxomut
[0 pa3HBIM NMPUYMHAM, W3 HUX HanOojee paclpoCTpaHEHHBIMHU SIB-
JSIFOTCS:

— 00py1ieHue 0TKocoB rpyHTOBBIX [ TC

— MepeJUB BOJIBI Yepe3 rpedeHb BOAOIOANOPHOTO COOPYKEHUS,

— HejocTaTo4Hasl (PUIBTPALMOHHAS MPOYHOCTh M HECYIIas CIIO-
COOHOCTB TPYHTOB OCHOBAHHS,

— HemocTaTtoyHas (WIBTPAIMOHHAS MMPOYHOCTh MaTepHalioB, W3
KOTOPBIX BO3BEJIEHO BOAOIOIIIOPHOE COOPYKEHHUE.
OO6pymenue otkocoB rpyHTOBEIX ['TC MOXeT mpon3oUTH U3-3a Je-
(heKTOB yKITagKN MaTepHaIOB, WIH H3-32 IPOCAIKA TPYHTOB OCHOBA-
HUS (KOT/Ia B OCHOBaHHH 3aJIETAIOT MPOCAI0OYHBIC TPYHTHI WM MeJ-
KO3EpHHCThIE TIeCYaHble, TIOJBEPKEHHBIE PABKIKEHHUIO TIPU CEHCMHU-
4yeckoM BoszelicTBun). [Ipu oOpymeHnn otkocoB TpyHTOBBIX ['TC
mpopaH Ha ydacTke JeheKTHOH 30Ha oOpa3yeTcsl MPaKTHUECKH
MIHOBEHHO M Ha BCIO BBICOTY Hachli. Hamop Boap! Ha BXoze B Ipo-
paH paBeH IIyOMHE BOIBI Ieped Hachiblo. OnpeneneHue BeTUUYnH
pPacxo/i0B BOJIbI, BBITEKAIOMMX M3 YaIlld BOJOXPAHWIIMUINA B pa3HbIe
IIPOMEXYTKH BpeMeHH (TIocTpoeHue Tuaporpada BOIHBI MPOPHIBA),
MO>HO BBIYHMCIIUTh METOIaMHU, IpUBEACHHBIMU B [17,45].
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YBBE<HMNY BEPOSATHOCTb a=0
0,5

HeT nepenvsa
05

hep.

nepenvs Yepes

BEPOATHOCTb a=0
rpeGeH b MNOTUHbI

0,12
HET nepenuea

0,88

BEPOATHOCTb a=0

3 < 0
HeT nepenvea

0,30 1,0
hH.Cp
YBB<HIY BEpOATHOCTb a=0
0,689 0,03
HeT nepenvea
PIY " Hp 080  hue. 0,97
0,01 BEpOATHOCTb a=0
0,18
0,002 >V HeT nepenvsa
0,80 0,82
YBB<HMY BEpPOATHOCTb K3=1

0,11
HeT 06pyLieHns
0,89

BeposATHOCTb K3=1
0,15
HeT 06pyLIeHus

BEpPOATHOCTb K3=1

YCTOM4MBOCTL
0TKOCOB

HeT 06pyLieHns
0,92

BeposATHOCTb K3=1
0,072

HeT 06pyLIeHus

0,928

a<0,005g

BeposATHOCTb K3=1
0,055

HeT 06pyLueHus

0,945

BeposATHOCTb K3=1

0,07
HeT 06pyLueHus

0,93
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0,0000002

0,0

0,0

0,0

0,0

0,000004

0,0

0,0

0,000007

0,000363

0,000007



unbTpaunoHHas YBB-BEC

NPOYHOCTb FPYHTO

he

0,90
BEpOATHOCTb K=1
Neporeoc 0,03 0,00003
0,10 HeTcyddo3umn
0,97
he

BeposiTHoCTb K=1
0,08 0,00001

HeTcyddo3nmn
0,92

BeposTHOCTb K=1
0,06 0,000004

HeTcyddo3nmn
0,94
BEpOATHOCTb K=1

0,01 0,000006
HeTcyddosumn

he 0,99

BEPOATHOCTb K=1
0,05 0,0
HeTcyddo3nmn

0,95
0,689 Wroro: 6nok-1 0,0000002
6110k-2 0,000381
6n0k-3 0,000050
Bcero: 0,000431

YcnoBHble 0603HaYeHNs:

MP3 - MmakcumanbHoe paspylmnTenbHoe 3eMneTpsiceHne
OB3 - pacyeTHoe 3emneTpsiceHve

YBB -ypoBeHbBOAbI B BEpXHEM Obede

YBB BC - Toxe, ¢ 6bicTpoii cpaboTkon

MIY - MakcMmanbHbI NOANEPThI yPOBEHb

PIY - ypoBeHb pacyeTHOro nasogka

HMY - HopmanbHbINOANEPTLINYPOBEHD

MO - c6oit B paboTe mexaHn4eckoro o6opyAoBaHNs

OC - cboit B nogaye aHeprocHabxeHus

HP - nepuoa HopmanbHoi paboThbl

N - BeICOTa HakaTa BonHbI Ha oTKOC

Vs - CKOpOCTb BeTpa

a - 3anac rpebHs NNIOTUHbI Haf BOMHON

h 1 - nonoxeHue KpUBOW AENPECCUN BepXHee

h p - TOXe, Npn ycTaHOBMBLUEWCA bunbTpaummn
K3 - koadpcpuumenT 3anaca

4 - pacxog cunsTpaLmm

Q1p - pacxon hunbTpaumm Yepes TpeLmHy (LoB)

ATp - WMpKHa TPeLYWHbI (LBa)

OueHka BEpOATHOCTU aBapun rMapoyssa, CoCTOSILEro U3 rPyHTOBOM
MIOTVHbI M BOLOBbINYCKa C OTBOAsSLEN Tpy6Oo Nog NioTUHOW

Puc. 2.
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[lepenuB BoaBl Yepe3 TpeOCHL BOAOIOATIOPHBIX COOPYKCHHUH
MOJKET TIPOUCXOIUTH:

a) TIpH TOBBIIIEHUH YPOBHS BepXHEro Obe(a BBINIE KPUTHYC-
CKUX OTMETOK H3-3a CHIDKEHHUS IPOITyCKHOW CIIOCOOHOCTH BOJIO-
COPOCHBIX COOPY>KCHHH BCIIEACTBHE OTKa30B B paboTe OTAEIbHBIX
OTBEpPCTHH WJIN 3aBajie HAHOCAMH BOJOIPUEMHHUKOB M PyCEJ MOBO-
JSIIAX KaHAJIOB,

0) mpu HETOCTATOYHOM 3arace MpeBBIMIeHNs TPeOHs Hajl Haka-
TOM BETPOBBIX M JPYTHX BOJH H3-32 OCAJO0K U AeopMamnuil coopy-
KEHHS M1 OCHOBAHUS, B TOM YHCJIe U BCIIEICTBUE Pa3KIDKEHUS TPyH-
TOB MPU CEUCMUYECKUX BO3JIEHCTBUSX.

Ecnmm BomomoamopHoe coopyxkeHne OSTOHHOE W 00JIamaeT Joc-
TATOYHOM IMPOYHOCTBIO 1 yCTOI\/’I‘II/IBOCTI)IO, IMOTOK BOJbI NEPCINBACT-
cs uepe3 coopykeHue cioeM h mo Bceit mmHe rpedHs L. Pacxon
MOTOKa BOJABI Q MOXXHO OIpenenuTh Mo ypaBHeHuto Q=m*L*h

v2gh , rie m kodpdULIKEHT pacxo/a BOAOCIHUBA C IIUPOKUM TI0PO-

TOM.

Ecnu BonomonopHoe coopyKEeHUE HAChIMHAS 3eMIISIHAS IUI0TH-
Ha (1aM0a), TO MOTOK BOJBI, TIEPEITUBAIOIIUICS Yepe3 rpedeHb, pas-
pyumt ee. Kak mpaBuio, paspylieHHEe MPOMCXOIWT HA JIOBOJBHO
OTPaHUYCHHOM YYacTKe IO JIJTHHE COOPYKEHHS - MPOpaHe HIMPHHOM
0.5-1.0 Hy,. TToTok BOJBI, TIEpeIMBIIUICS Yepe3 TpeOeHb, MonaaaeT
Ha HU30BOW OTKOC, uMeromuil ykioH 1:2, 1:3. Bo3nukaer nepenan
(IBM>KEHHME MOTOKa BOJBI Kak MO OBICTPOTOKY BO3MOXKHO IPH YKJIO-
Hax MeHee 1:4), KOTOpBIH CO3/1aeT Ha HU30BOM OTKOCE BOPOHKY pas-
MbIBa. BenenctBue pasMbiBa, niepenaj HaunHAET ABHKCHUE BBEPX IO
TEYEHHIO, pa3pyliaeT I'peOCHb IUIOTHHBI U BBIXOJUT HAa BEPXOBOI
OTKOC, 00pa3yercsi IpopaH- KaHal B TeJle IJIOTHHBI C YKIOHOM JHa,
ommskum Kk 0.15-0.25. CxopocTH MoTOKa BOIBI B NMPOPAaHE MOTYT
nocturath 30-50 m/c, ckopoctu pasmbiBa jgHa 0.3-0.5 m/muu. B
HWKHEW 4YacTW KaHalla, IJIe OH COIPSTacTCs C HU30BBIM OTKOCOM,
COXpaHseTCs ABMKEHUE TIOTOKa BOABI B Buae nepenana. OOpasyercs
HOBBIM yCTyIl, KOTOPBI HAauMHAET ABHMKCHHWE BBEPX MO TECUCHHIO
popaHa B CTOPOHY BEpXOBOro oTkoca. [lo anmuHe mpopaHa MOXKeT
00pa30BBIBATHCS HECKOJIBKO MEPEnagoB OAHOBPEMEHHO U TaK 10 TeX
NOp, IOKa HIKHAA 4acTh IPOpaHa He JOCTUTHET OCHOBAHMUS IJIOTH-
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HbI. ECTT OCHOBaHUE CJI0KEHO YeTBEPTUIHBIMH OTIIOKEHUSIMH, pa3-
MBIB OyZeT MPOJODKAThCS, TIOKa HEe OYAyT CO3IAaHbl YCIOBUS JUIA
rameHusl PHEPruM MOTOKa. Eciau OCHOBaHME CJIOKEHO CKaJbHBIMU
mopoJiaMu, BOPOHKA pa3MbIBa He 00pa3yercs, U BOJIHA MPOpPHIBA Ha
HaYaJIbHOM Y4YaCTKE CBOETO IMyTH OyJeT UMETh 0OJiee BHICOKHE CKO-
poctu Teuenus. [locne Toro kak mpopaH JOCTUTHET OCHOBAHUs, pas-
pYIIEHHUE ero JHa ¥ CTEHOK HAYHET CHIIKAThCSI, a YKIIOH JHA BHIMO-
JIAYKUBAThHCA.

Pacxonpl moTOKa BOJBI, BBITEKAIONINE W3 BOJOXPAaHWIHINA IO
popany, OyIyT H3MEHSATHCS BO BpeMeHH. Ha mepBoii ctaamu 3apo-
JKICHHUS TPOpaHa OHH OYIyT OTHOCHUTEIHHO HEOOJBIMMMH. 3aTeM,
Iociie Hadauo MOCTYIDICHHS BOABI M3 BOJOXPAHHIIHUINA HETIOCPEICT-
BEHHO B MPOpPaH, OHU PE3KO HAYHYT YBEIUYUBAThCSI. OCHOBHBIC 00b-
€MBI BOJIbI B BOJOXPAHWIHUIIE HAXOAATCSA B BEPXHHUX CJIOSIX. Pa3mbIB
JTHa TIPOpaHa U CHWKCHUE €0 OTMETOK IPOHMCXOTUT OBICTpee, YeM
CHIDKEHUE OTMETOK YpOBHs BepxHero Obea. Hamop Bojbl Ha BXO/E
B MPOpaH U TIyOWHBI MOTOKA OYIYyT YBEIHUYMBATHCS, OyayT pacTu
CKOPOCTH ¥ PAacXoj] MPOPHIBHOW BOJHBL. 3aTeM, KOTJa CKOPOCTh
CHIDKEHHUSI yYpOBHEH BOIBI B BOJOXPAHWIMWINE HAYHYT ONeEpekaTb
CKOPOCTH pa3MbIBa THA MPOpaHa, HAYHYT CHIKATHCS HAIlOPHI BOIBI
Ha BXOJIe B MPOpaH, TIyOMHBI ITOTOKA W PAaCXOABI BOJHBEI TPOPHIBA.
Pacuer pacxonoB rugporpacda mpexpamiaercs, Koraa BeIndnHa CHU-
JKCHHUSI TOPU30HTOB BOJIBI B BOJOXPAHUIIUILE CPABHIETCS CO CKOPO-
CThIO CHIDKEHHSI OTMETOK JHA ITPOpPaHa.

1.6.2 CerogHsi HET AOCTATOYHO HAACKHBIX METOJOB pacueTa
mporecca pa3pylieHUus TPYHTOBBIX TUIOTUH M ONPEICIICHUS THUAPO-
rpada MpopBIBHOM BOJIHBL. J[JIsi OpUEHTHPOBOYHBIX PACUETOB MOMKHO
MIPUHUMATE: MHPUHY TpopaHa b = 0.7 H,,, HadanpHBIA Hamop Ha
BxoJle (BennunHa nepenuBatomierocs cinost) H= 0.5-1.0 m, ykioH nHa
i=0.15-0.20. CxopocTb cHwxeHHs (pa3MbiBa) THa Ah M/MHH 3aBUCHT
OT CKOPOCTH IOTOKa BOJBI B ipopane Vm/c. Ah= 0.01Vm/muH. Cxo-
POCTBb BOIBI MOXHO OIpeAeiuTh mo dopmyne V=q/h (MOroHHBIH
pacxon Ha TIyOuHy moToka Bozsl), rae h=k*H. k=(0.5-0.67) npuau-
MaeTcsl B 3aBUCHMOCTH OT BeIMYMHBI KOA((HUIIHEHTa pacXxoaa BOIO-
CIIMBA C HIMPOKUM IOPOTroM cooTBeTcTBeHHO uid m=0.34 u 0.385.
Pacuer Benmercs mombopoMm: 3amaeTcs MIMPUHONW MpOpaHa M HavYallb-
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HBIM HamopoM (BEIMYMHOM IEePeInBaOLIETo CI0s) ONpeaessieM pac-
XOZ BOABI, CKOPOCTh IOTOKa M CKOPOCTh Pa3MbIBa JHA. 3ajaeMcs
WHTEpPBAJIOM BpPEMEHH W OmpefensieM 00beM CTOKa BOJBI, KOTOPBIN
BBITEUET U3 BOAOXPAHWIUIIA B TEUEHUHU NMPUHATOTO MHTEpBaJIa Bpe-
MeHH. [To KpuBOH eMKOCTH BOJOXpaHUIINIIA ONPEAETAeTCS OTMETKA
YBb u pacdeTHbII Halop Ha BXOJE B IIPOpPaH B KOHIIE PacYETHOIO
uHTepBaia BpemeHu. [lo ¢hopmyre BomocianBa ¢ LIMPOKUM MOPOTOM
MOBTOPHO ONpeEAEIsIeM pacxo] BOAbl, 00beM CpPadOTKH U HOBYIO OT-
MeTky YBB. Onpenenenue pacxonia BoJbl IPOPHIBHON BOJHBI B IEp-
BBIIl MHTEPBaJI BpEMEHH NPEKPAIIAOT TOTAA, KOr/la 3aJaHHasi OTMET-
ka YBDB coBmazer ¢ BBIYMCIEHHOH. 3aTeM aHAJOTMYHBIM CIIOCOOOM
OlpenenseTcd PacXold BOJHBI MPOpPBIBA B CIENYIOIIUNA HHTEpBAI
BpemeHu. s 6onee TOUHOTO onpeaeneHus ruaporpada mpopbIBHON
BOJIHBI HEOOXOJMMO BBINOJIHATH WCCIEIOBAHUS CIEIUAIBHON THI-
PaBINYECKON MOJEINH.

1.6.3 Ilpu HemocTaTOYHOH (UIBTPALIMOHHON HMPOYHOCTH M HE-
cymell crnocoOHOCTH TPYHTOB OCHOBAaHHMS, WIH (QHUIBTPALMOHHON
MIPOYHOCTH MaTepHAIOB TEJIa BOAOMOAMOPHOTO COOPYKEHUSI, BO3HU-
KaeT MexaHudeckas cypdosus u HepaBHOMEpHas Aedopmanus, 4To
B UTOre IPHUBOAUT K OOPAa30BAHUIO JIOKAJIBHBIX 3aMKHYTBIX IOJOC-
Ter. Korma Takue mosocTH COSqUHSIIOTCS MEXIy co00ii, oOpa3yeTcs
enuHbI (MIBTPAIMOHHBIM IPOXOA W CBOOOJHOE TEUYEHHE ITOTOKA
BOJIBI U3 BepXxHero Obedpa B HIKHUN. BennumHy pacxona BOZIBI ye-

pe3 Takol MPOXOJ MOXKHO OmpeaenuTs 1o Qopmyne Q=uw./2gH ,

rae U U - KoOOQQULIUEeHT pacXxoAa U IUIOIAAb ceYeHus nonoctu, H-
JEUCTBYIOLIMI HAIop BOAbL.

B ckanpHBIX mOpojax, UMEIOIUX CPABHHUTENBHO BBICOKYIO He-
CYLIyIO CIIOCOOHOCTB, IpOLECC MexaHHYeckor cyddo3nn pa3BUBa-
eTcsl CPaBHUTEIBHO MEIUIEHHO, a BeMUYMHBI AedopMannii He3HAYH-
TeJbHBIE, TIO9TOMY, KaK IIPAaBHJIO, UMEETCS HEKOTOPOE BpeMs JUIs
MPUHATUS PEIICHNS W BBIIOIHEHHA MEPONPHATHN IO JMKBUIALAN
onacHoi ¢uubTpanuu. B mopogax 4eTBEpTHYHOTO BO3pACTa, MOCHe
00pa30BaHMU CKBO3HOW MOJIOCTH (MIBTPALIMU, €€ pasMephl U CKO-
pPOCTh MOTOKA HAUYMHAIOT OBICTPO yBENWYMBAThCA. B Takux ciydasx
HEOOXOIUMO SKCTPEHHO CHHM3MTH YPOBHH BOIBI B BepxHEM Obede,
OpraHU30BaTh MEPEKPHITHE MOJOCTEH (PUIBTPALUN MyTEM YCTPOUCT-
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Ba 3aBECHl W3 METAUTMYECKOTO MIMyHTa M JAPYTHE MEpPONPHUSTHS,
9TOOBI O0ECIICYHNTh B TMIEPBYIO OUYEpEIh CHIKCHHE PAacXollOB (hHIIBT-
paliu 1 3aTeM JIUKBUIUPOBATh €€ BOOOIIIE.

1.6.4 lnst opraHu3anuy 3aIllUTHl HACEJICHUS, IPOU3BOJCTBEH-
HBIX U CEIhCKOXO3SHUCTBEHHBIX O0BEKTOB OT BO3MOXKHOTO 3aTOILJIC-
HUS HEOOXOJMMO paccuuTaTrh TUApPOrpad MPOPHIBHOW BOJIHBI IS
ciy4ass BO3HUKHOBeHUs cy(ddosun B ocHoBanuu wiu tene ['TC u
OTIPEEeTUTh TPAHWIBI 30HBI 3aTOIUIeHUs. J[ist cimywas, xorma Iio-
JOCTh QPUIBTPAlUU 00pa3yeTcs B YETBEPTUYHBIX TPYHTAX, CKOPOCTh
pa3MbIBa TPyHTa Ha €€ MOBEPXHOCTH, TAKKe KaK W B MPEIBIAYIIEM
ciydae, OyZeT OmpenemnsThCs CKOPOCThIO MOTOKa Boabl. llo mepe
pa3MbIBa TPYHTA M YBEIHUEHHS Pa3MEpOB MOJOCTH, THAPABINIECKHIE
[OTepH IO JUIMHE OyAyT CHHXKAThCSA, PAacXoJ M CKOPOCTh TOTOKa
yBenuuuBathes. Korma momepednbie pa3Mepsl MOJOCTH CTaHYT CO-
M3MEPUMBIMHU C BBICOTON Hachimu TUIOTHHEI (d = 0.5H) mpou3soiiget
oOpyIeHrne cBoia MOJOCTH, a 32 HAM W CaMOTr'0 BOAOMOJIIOPHOTO
COOpYXeHHs. MTHOBEHHO 00pasyeTcs MpopaH Ha BCIO BBICOTY Ha-
CBIITH.

Pacuer ruaporpada mpoOpHIBHONW BOJHBI BBIMOTHSICTCS B 1B
JTana: 3aJalTCsAd pa3MepaMHu MOJOCTH U €€ THAPABIUYCCKUMHU CO-
MIPOTUBJICHUSIMH, ONPEACIAIOT PACX0] U CKOPOCTH BOJIBI, Yepe3 MPH-
HSThIC MHTEPBAJIBI BPEMCHU YTOYHSIFOT PACUCTHBIN HAIop, ompese-
JISIOT HOBBIE pa3Mephl IOMEPEYHOr0 CEYCHHUS U TaK J0 TeX MOop, MOKa
He mpousoiuer ee «oOpymerue». llociae oOpa3oBaHus mpopaHa,
pacdeT BBIMTOIHASTCS 110 aHAJIOTHH C TIPEIBIIYIIIM CITydaceM.

1.6.5 JIns onpeneneHus: TpaHUll 30HbI 3aTOTUICHUSI UCIIOJIb3YIOT-
cs Tomorpadudaeckne kaptel Macmrada 1:10.000 u 1: 5.000. [Ipen-
BapUTENHHO Ha KapTax BBIACISAIOT 30HBI C Pa3IMYHON IIEPOXOBATO-
CTBIO MOBEPXHOCTHU 3EMIIN (HOCGHKI/I, JICCHBIC MaCCHBBI, IIOJIA U APY-
rue pasHOBUAHOCTH JaHmadTa). [lo myTH NBHKEHHS BOJIHBI POPHI-
Ba pa30MBAIOT MOMNEPEYHUKHA PAaBHOMEPHO 1O JUIMHE W B XapakTep-
HBbIX MecTaxX. JJig Kaxaoro MmonepeyHHKa ONpECISiOT YKIIOH JHA.
[To runporpady BOIHBI IPOPHIBA ONMPEACIIIOT MAKCUMAILHBINA pac-
XOJT BOJIBI U JITISl KQXKIOTO MOTIEPEYHUKA TTOI00POM TI0 YPaBHEHHIO

Q=0C +R*i ompenensroT OTMETKY YpPOBHS BOJBI COOTBETCT-

BYIOIIYHO MAaKCUMAJIBHOMY pPACXOAy U T'paHHIbI 30HBI 3aTOIJICHUA.
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1

(C - xoodppument 1le3n, BerurcnseMblii 110 ypaBHeHno C=—R°,
n

R - rugpaBnuyeckuit pamuyc, i - yKIOH, N - KO3(GQHUIHUEHT MIEPOX0-
BaTOCTH, CPEIHEB3BEIICHHBIH IO JUTMHE CMOYEHHOTO TIEPHMETPA).

Jlyist y9acTKOB 0 TYTH JBWKEHUS MIOTOKA, I/Ie TOTOK OyAeT Je-
JIUTHCS. MEKAY OTACTBHBIMU MPOTOKAMHM, AOJDKHO COOMIOAATHCS yC-
noBue 2Qp = Qyax IPU OJMHAKOBOM JUIS BCEX TIPOTOK YPOBHE BOBI.

Ecnn mo myTn aBMKEHHS IOTOKAa BCTPEYAETCsl Cy)KEHHE pycia
(KaHBOH, YIIENbE) MPOUCXOAUT MOIIOP TOPH30HTOB BOJIBI, TOTIOIHH-
TEJBHOE IMOJTOIUICHHE TEPPUTOPHHU BBIIIC YIIETbsl U CHUKEHHE Be-
JIMYUH PAcXOJI0B MPOPBIBHOW BOJHEI 32 CYET TPaHC(HOPMALIUN YaCTH
ee CTOKa.

1.7 OcHOBHBIC NMOJIOKEHHSI CO3TAHMS CHCTEM PaHHero mnpe-
Aylnpe:kIeHus: U onopewmeHus [16].

1.7.1 CornacHo aHanmm3a JaHHBIX 10 ABAPUWHBIM CHTYaITHsM,
BeIMOJTHEHHBIX B CIIIA, ruGenb nroAei Mo IMyTH NBYOKCHHUS BOJH
MPOPBIBA, BOSHUKAIOMIKX NpH paspyuienun I ' TC, cocTaBnsior:

- B T€YEHHE MepBbIX 15 MUHYT IABWXEHHS MOTOKa BOAbI - 50% ot
HaceJIeHHUS OJBEPKEHHOT0 PUCKY (HIIP);

- B IPOMEXYTKe BpeMeH! 15 MuH <t < 90 MMH. TOTepH AOCTH-
raroT- (an)o.a;

- Ha TEPPUTOPHH, KyJa JOXOAMUT IOTOK BOAbI uepe3 1.5 waca,
norepu He npesbimaoT 0.02 % (Hnp).

PaccrosiHue, xKoTOpoe MpeoojeBaeT MOTOK BOABI 3a IEPBBIC
15 muH. coctapiseT 8-10 kM, 3a 1.5 gaca - 50-70 kM. Huxneit rpa-
HUTIEH 30HBI 3aTOIUICHHS MOXET OBITh, TUOO BOJONPHEMHHK (peka
WIM 3aMKHYTO€ TIOHM)XEHHE), THO0 TEpPUTOPHsL, T/A€ CIONH BOABI OT
3aroruieHust He mpeBbimaeTr 10 cM. {15 cHMKeHHs moTeps Joael u
yiepooB ot paspymenus ['TC cimyxba sKcITyatanuu JOJDKHA
MMETh TUTaH AeicTBUil B aBapuitHbix cutyauusax (IIJIAC) u cucremy
pannero nmpenynpexnenus u onosemeHus. Lens (ITJAC): oneHnTSH
MOTEHIHAN aBapuilHOM CHUTyallud, ONPEACIHUTh OTBETCTBEHHBIX,
OMEpPAaTUBHBIMU IEUCTBUSIMH CBECTH K MUHUMYyMY pazpyuieHue ['TC
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W PUCK YeJOBEUECKHM KU3HSAM. OTBETCTBEHHBIM 3a MOJTOTOBKY
(ITIAC) sBasercs Buagenerr I'TC, KOTOPBI KOOPAMHHPYET CBOH
neiicTust co ciryxxoamu MUC.

1.7.2 (ITAAC) cocTout u3:

e MarepuanaoB IpoeKTa:

- IUIaH THAPOY3Ja C BOJOCOPOCHBIMH M BOA03a0OPHBIMH CO-
OpY>KEHUSIMH, TUTaH MOJIXO00B U CITYKEOHBIX rajiepei;

- JaHHBIE O MPOMYCKHOW CHOCOOHOCTH Ka)KAOTO COOPYKEHHUS,
KpHUBasi EMKOCTH BOJIOXPaHMITUINA;

- mpoekT pazmerneHus KHA;

- paboume YepTeKH ICKTPOCHAOKESHUS TUIPOY3TIa;

- KapThl 30HBI 3aTOIJICHUS C YKa3aHUEM TPaHHUI] BO3MOXHOTO
3aTOIUICHUS], YIACTKOB C BPEMEHHBIMU MHTEPBATaMH JIBH)KCHUS T10-
TOKa, MAKCUMAIIbHBIE YPOBHH U CKOPOCTh JIBUKECHUS BOJHBI TPOPHI-
Ba.

e Kraccudukanmm CUTHAIOB TPEBOTH:

- «MeCTHBINY, mogaeTcs mepconanoMm I TC (oTaenbHBIE KOHTPO-
JUpyeMble TIoOKa3aTeNny MpUONmKaroTes K 3HaueHusM K;);

- 1-i1 ypoBeHb - «BHEILIHEE OMOBEIICHUE» (OTACIbHbIC KOHTPO-
JTUpyeMble TIOKa3aTeNn MPeBhICHIN 3HaYeHns K );

- 2-1 ypOBEHbD - «IIPEIYNPEKICHIE U TIOJITOTOBKA K 3BAKYaIlHN»
(oTHenpHBIE KOHTPOJIMPYEMBIE IMOKA3aTeN MPUOIMKAIOTCS K 3Hade-
Husim K);

- 3-ii ypoBeHb - «HEOOXOAMMOCTH 3BaKyaln» (OTIAEIbHEBIE
KOHTPOJIMpYEMBbIe TIOKa3aTelu MPEeBhICKIIN 3HaueHus K,).

e [lopsimok yBeJOMIIEHHSI O BOBHUKHOBEHUH aBapUHHOW CHUTYya-
017078

Cuznan mpeeozu «mecmHblily: NEXYPHBIA TEPCOHAN YBEIOM-
nsiet riaaBHoro wHxkeHepa ['TC. OH BBIIONHSIET TMPENBAPUTENHHYIO
OLIEHKY YPOBHSI ONAacHOCTU. EciM 0macHOCTh MECTHOTO 3HAueHWS,
OpTaHu3yeT BBHINOJIHEHHE MEPOIPUATHI MO BOCCTAaHOBJIEHHE paboTo-
cnocobnoctu I'TC. Ecin yrpo3a coxpaHsercsi — yBEIOMIIAET TUPEK-
topa I'TC.

Cuznan mpesozu «I1-2o yposensn»: mupexrtop I'TC cankunoHupy-
€T OIOBEICHNE OOJACTHBIX U PecyONMKaHCKUX BBIIICCTOSIINX Op-
raHuzanuii. DTy opraHuzauuu cozgaroT KoncynesratuBablii CoBer,
KOTOPBIY BBIE3KAET HAa MECTO, N3y4aeT 0OCTAHOBKY U BBIJACT TUPEK-

44



topy I'TC pekoMeHmanuu Mo coctaBy U 00beMaM BOCCTaHOBHUTEIb-
HBIX paboT. Eciy omacHOCTE coxpaHseTcs, peKOMEHIYET AUPEKTOPY
I'TC cnenaths npeaymnpexaeHue 0 NOATOTOBKE K d9BaKyalliH.

Cuznan mpeeozu «2-20 ypoeuarn: mupexrop I'TC yBemomsier
OpraHu3alvy, KOHTpoiupyoiue 6e3onacHocTs [ TC, Bogoxo3siicT-
BEHHBIC OpPraHM3alWu o0nacTu u pecryonuku, MBJI, palioHHbIe 1
o0JTacTHBIE HCIOTHUTENBHBIE OpraHbl W HaceneHue B 10-tm Kuito-
MeTpoBoii 30He HUKe [ TC 0 HEOOXOJMMOCTH TOTOBHUTHCS K DBaKya-
uuu. Ilocne BBIMOTHEHUS BBIICYKA3aHHBIX JEHCTBUM, NPUHUMAET
Mephl IO CHIDKCHHMIO YPOBHSI pHCKa aBapuu. Eciu cutyanus He
yJIy4IlaeTcs, BHOCUT NPEJIOKEHUE O IBAKYalUU.

Cuznan mpegozu «3-20 ypoéHA»: OTBETCTBEHHBIE TIPEICTaBHUTE-
mn MUC, MB/, opranuzaiuii KOHTPOJUPYIOIIUE OE30MacHOCTb
I'TC u BomHOE X03MCTBO MIPUHUMAIOT PEIICHUE O DBAKYAIIHH.

- nepconan I'TC BBOOUT B JAEHCTBUE CHCTEMY 3BYKOBOTO OIIO-
BELLEHUS U MPOJOJIKACT BBIIOIHATh ACHCTBUS 1O CHHXKEHUIO yILEp-
6a coero I'TC.

- HWCIOJHUTEIBHBIE OpPTaHbl CO3JAI0T KOMHUCCHUU IO OIEHKH
yIIepOOB M BEAYT OIICHKY YIIIEpOOB.

- MUHUCTEPCTBO 3PAaBOOXPAHECHUS CO3/1aeT MOJIEBbIC MEIUIIHH-
CKHE MTyHKTHI U OKa3bIBAET MEIULIUHCKYIO IIOMOILb HACEICHUIO.

- MUC u MB/] oCymiecTBISIOT 3BaKyarlio HACEICHHS, TEXHUKH
MMYIIECTBA U OXpaHy TEPPUTOPHUHU.

(IIJAC) nomxeH OBITH yTBEp:KIEH M MOANKUCAH BCEMH OpraHH-
3alUsIMH, YYaCTBYIOLIMMU B €r0 OCYILECTBICHUH. Bee opranusaruu,
BoBiieucHHBIE B ([IJAC) moypkHBI MMETh KOmMHM InlaHa. Ilman mon-
JK€H OOHOBIIATHCS KaXKaele 5 jer. s momaeprkaHus orepaTHBHOMN
rOTOBHOCTH, opranu3anuu, ydacTHUKH (ITJAC), TOIDKHBI €KEeToIHO
MPOBOAUTh O0yUYEHHE COTPYAHHMKOB Ha CICIHAIbHBIX CEMHHapax,
rie HeoOXOJMMO IPOBEPSATh 3HAHHE YYACTHUKOB CEMUHApa CBOUX
00s13aHHOCTEH 0 OCYIIECTBICHHIO TUIaHA, M Ha MpHUMeEpax, UMUTH-
PYIOLIMX aBapHIo, IIPOBEPATh FOTOBHOCTh BCEX OpPraHU3alui K BbI-
MOJTHEHUIO CBOMX 0OO0s3aHHOCTEH. CXEeMBl MPHHATHS PEIIeHUil 1o
BeimosiHeHu0 (I[1/JAC) mokasansl Ha pucyHkax 3,4, 5 u 6.

1.7.3 Jlnsa BINONHEHMS BhIIeyKa3aHHBIX 3a4a4 Ha [ TC momkHa
OBITh CO3[]aHa CHUCTEMa PaHHETO MPEXyNPEXICHUS W OTOBEIICHHUS,
KOTOpasi COCTOUT U3 3-X MOJCHCTEM.
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- cHCTeMa OIEepPaTHBHOTO cOOpa NaHHBIX HATYPHBIX HaOIIOIe-
Hul 3a noka3zanusmu KUA, nx oOpaboTku n ananuza. OnepaTUBHBIN

KOHTPOJIb KPpUTEpUEB OE30ITaCHOCTH.
Mpousoypa OUESHEW B83PWAHCIA CHTYALMKY Ha BOOOXpaHUNMLLE

[ioxnag NMHERHOND NEPCOHANS YNPABMEHNA JKCIMYATALWA O NPOHCLLSACTENM,
ABAPHAHOA CHTYALMK, BHOMANEHEX NOKAIAHHRAY KOHTPONLHO-HIMEDUTENEHOR aNNapaTyps
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- BHYTPEHHSSI BEJOMCTBEHHAs M MEXIYTOPOJIHSS JIMHUW Tele-
(hoHHOI CBSI3M.

- TPOMKOTOBOPAILSAA U CUTHAJIBHBIC CUCTEMbI OIIOBCHICHUA Ha-
CEJICHHs B 30HE 3aTOIJICHUSI.

2. OBECIIEYEHHUE BE3OIIACHOCTHU I'TC IIPU PA3-
PABOTKE JETAJIBHBIX ITPOEKTOB.

JleTabHBIE TPOEKTH MOTEHIHANBHO omacHBIX [ TC mOMmKHBI
MMETh BBICOKYIO Ha/IEKHOCTh CBOMX KOHTPOJIMPYEMBIX TTOKa3aTenei,
[M03TOMY K paboTaM MO W3BICKAaHWSIM, UCCIEOBAHNAM W TIpUHUMAe-
MBIM TEXHHYECKUM peUIeHusM Tpu npoektupoBanuu ['TC momxHBI
MPEABABIATHECA JOIMMOJTHUTECIBHBIC Tpe6OBaHI/I$I.

2.1 KnuMat ¥ ruiposiorndecKue yCJa0BHs.

JUJ11 TIOBBIIIEHUS HAJEKHOCTH PACUETOB MaKCUMAJIBHBIX Pacxo-
JIOB Ha BOJOMCTOUYHUKE, rae npoektupyercsa ['TC, cnenyer yxe Ha
paHHEH cTazuy NMPOEKTHUPOBAHUS BECTH HAOJIIOICHUS 3a PacxolaMu
BOJBI HE MEHEE YeM Ha TPEX THAPOIOCTaX: MEPBBIA B CTBOPE, BTOPOU
B HIDKHEM Obede ruapoysna, TpeTHH BbIIIE IO TEUCHHIO 3a Npele-
JamMu KpuBo# noanopa. Eciau B mpenenax KpuBOW MoAnopa OT TUi-
pOy3J1a B HICTOYHMK BIAJAIOT KPYIIHBIE IPUTOKU, OHU TAKXKE JIOJKHBI
OBITH 000pPYIOBaHBI THIPONIOCTaMH. Bce ruIponocTsl, KpoMe MmepBo-
ro, JOJDKHBI paboTaTh B MEPHOJ CTPOUTENBCTBA U IOCIEIYFOLICH
skcrmyatarmu ['TC. Ha tepputopun Oyayiiero ruapoysia JOJKHA
TaKke (YHKLIMOHUPOBATH METEOCTaHLUS AJsl HAOJMIOAEHUS 3a ocal-
KaMH M HCIApEeHHEM C BOJHON IIOBEPXHOCTH, TEMIIEpaTypoH H
BIIQ)KHOCTBIO BO3/TyXa, HAIIPABIICHUEM U CKOPOCTBIO BETpA.

B nepuosn m3pickaHuil HEOOXOOMMO BBIIOJIHUTH OOCIIEI0BaHUE
BOJIOMCTOYHMKA Ha BO3MOXKHOCTH 00pa30BaHMA U IPOXOXKICHUSA Ce-
JEBBIX IIOTOKOB. B pyciie BOJOMCTOYHMKA BBIIE IO TEUEHUIO OT
CTBOpa JIOJDKEH OBITh HCCIEIOBaH TPaHyJIOMETPUYECKHH COCTaB
PEYHBIX OTJIOKEHUH, NaH MPOTHO3 MAKCHUMAIIBHBIX CKOPOCTEU MOTO-
ka. HeoOxoauMo BBINONHUTH HAOMIOAEHUS 32 MYTHOCTBIO BOJBI H
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(paKkLHOHHBIM COCTaBOM B3BELICHHBIX HAHOCOB, OIPEAEIUTh PACXO.
BJIEKOMBIX HaHOCOB. /|y pacyera mpomycka IaBOAKOBBIX BOJ AOJIXK-
HEI OBITH OTIPEJICIICHBI pacXo bl obecmeueHHocThio 10, 5, 3, 1, 0.1 u
0.01 %, ux ruaporpadsr u 00beMbl cToKa. ['uaporpadbl 10KIACBOIO
MaBOJKa COBMELICHHI C TUAPOrpad)oM IMOJIOBOABS TaBIX BOJI.

Ha nuneiinpix I'TC, uMeromux O0NbIIyI0 TPOTSHKEHHOCTH (Ka-
HaJIbl), CyIIECTBYET MpobiieMa MpoIycKa pacXxoi0B BOABI BOAOTOKOB,
nepecekatomux tpaccy ' TC. COpoc cToka Takux BOJIOTOKOB B KaHAI
NPUBOIUT K 3aWJICHUIO pycia, K CHIPKCHHIO IPOITYCKHOM CIIOCOOHO-
CTH U B UTOT€ K IIEPEIIOJHEHUIO U IPOPBIBY namM0 kaHanos. [lyis pas-
pabOTKK MPOEKTOB YCTPOMCTBA COOPYKEHUH Ha BOAOTOKAaX, Iepece-
KaOLIMX KaHalbl, HEOOXOIUMO AJs KaXKAOTO BOAOTOKA OIPEICIHTH
BEJIMYMHY MaKCHMAaJIbHOTO pPacdyeTHOro pacxoia BOJBI oOecledyeH-
HocThio 0.01%, runporpad naBoaka ¥ ro0BOH CTOK HAHOCOB.

[Tpu mpou3BoACTBE U3BICKAaHUH TOJDKHBI OBITH Takke 00cieno-
BaHbl 30HBI 3aTOIUIEHUS B MecCTax Bo3MokHoro pazpyuenus ['TC.
Heo6xoanmo onpenenuTs BEMUYUHBI THIPAaBIMYECKOH MIepOX0BaTO-
CTH MOBEPXHOCTH TEPPUTOPUH, 110 KOTOPOH OyAeT MpOTEeKaTh MOTOK.
Ha xaprax macmra6a 10.000 wmu 5.000 moMKHBI OBITH TTOKa3aHBI
PAcIIONIOKEHNsI BCEX HACENCHHBIX ITyHKTOB, NPOU3BOJCTBEHHBIC U
CEJIbCKOXO3AHCTBEHHBIE MPEANPUATHS, UPPUTALlMOHHBIE CUCTEMBI C
COOpYKEHUSMH Ha HuX, JIOII, nuHum cBsA3u U Apyrue oOBEKTHI, a
TaKk)ke KOHTYpPbHI 30H C PazIMYHOM THAPABINYECKONW MHIEpOXOBATO-
CTbIO TIOBEPXHOCTH. [l ompeneneHus TpaHHUIl 30HBI BO3MOXHOTO
3aTOIUICHUS, HEOOXOIUMO Yepe3 KaxkAple 2-3 KM. U B XapaKTepHBIX
MeCTax MO AJUHE 30HBI, PACHOJOKUTh pacueTHbIE MOMEPEUYHUKH U
JUIA KaXJI0TO U3 HUX ONPEAETUTh FHAPaBINYECKHE XapaKTePUCTUKU
(YKJIOH [HA, MIIOMIAAW CEYCHMS, CMOUYCHHBIH NEPUMETp, TUAPABIIH-
YEeCKUH pafnyc M CPEAHE B3BEIICHHYIO IIEPOXOBATOCTH AJISI Pa3HbIX
OTMETOK [IOBEPXHOCTH), YCTAHOBUThH 3aBUCUMOCTb BEJIMYUHBI PACXO-
Jla BOJbI OT OTMETKH 3aTorieHus- Q= f(V).

s pa3zpabotku geranpHoro npoekra ['TC mo okoHUaHWU TUA-
POJOTMYECKUX M3BICKAHUH KaK MHHMMYM JIOJDKHBI OBITH MpPEACTaB-
JICHBI:

- cXeMa TUAPOMETE0pPOTIOrHYeCKOil N3yUeHHOCTH OacceifHa ru-
porpaduuecKre XapakKTepUCTHKH BOJAOMCTOUHHKA.
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- TeMmmeparypa BO3[yxa B pailoHE CTPOHTENLCTBA: CPEIHUE,
MaKCHMaJbHbIC U MUHUMAJbHbIC 3HAUYCHHS TI0 MecsIaM roja.

- BeJIMYMHA OCAAKOB (MM) IO MecsIIlaM U CyMMapHas 3a ToJl pas3-
angHOM obecrieuenHoctu (25, 50, 75 u 95%). CyrouHbsle MakcuMy-
MBI BeposTHOCThIO 0.5, 1, 3, u 10%.

- MaKCHMaJbHbIE CKOPOCTH BETpa MO MecsllaM W pa3HbIM Ha-
mpaBlicHUsIM. MakcuMalibHasi CKOpPOCTh BETpa 00ECIICYCHHOCTHIO 1,
3,5,10,20 u 30 %.

- UCTIApEHHUE C BOAHOW MOBEPXHOCTH MO MECsAIaM roja (Mm/Mec).

- TOJIOBOW CTOK BOJBI W BHYTPUTOJIOBOE €r0 pacrpejieieHue
pa3TUIHON 00ECTICUEHHOCTH.

-MaKCUMaITbHBIE PACXO/bl BOJBI M THAPOrpadbl MaBOAKOB pas-
TUYHON 00eCIIeYeHHOCTH.

- CPEIHEr0I0BOM U MAKCUMAJIbHBIM CTOK B3BEIICHHBIX U BIICKO-
MBIX HAHOCOB.

- KpUBBIE €MKOCTH U TUIOIIAIH 3epKaa Bojoxpanwimia. OobeM
pyciia peKkd MpHu MPOXOXKJICHUH MaBojKa obecreueHHOCTh0 10 % B
mpejenax yaiiy BOJOXPaHUITHIIA.

- KapTa 30HbBI 3aTOIUICHUS C BBIJCICHHEM 30H PAa3THUYHON THI-
PaBIIMYECKON MIEPOXOBATOCTHIO.

- KpUBBIC 3aBUCHMOCTH PACXOJIOB BOJIBI OT TITyOHHBI IIOTOKA JIJIS
pacyeTHBIX CTBOPOB, BKJIIOYAS U 30HY 3aTOIUICHUSI.

2.2 NHxeHepHO-T€0JI0OTHYeCKHEe W THAPOreojJoruyecKue yc-
JgoBus [13,14,40,46].

[Ipoekth Bcex moTennuanbHo onacHex ['TC momkHbI pa3paba-
ThIBaTHCS HE MHE ueM B nBe craauu: TOO u PY. Ha craguun TOO
BBITIONHSIETCS BBIOOP y4acTKa CTPOUTENbCTBA, PEIIAFOTCS BOIPOCHI
pacIoJIOKEHUSI OCHOBHBIX COOPY>KEHHH, KapbepOB MECTHBIX CTPOU-
TEJIbHBIX MaTE€pPHAJIOB, BOIIPOCHI, CBA3aHHBIE C CO3/IaHUEM BOJOXpa-
HUJIUIIA, OMIPENCTIAIOTCS pacdeTHbIe Topru30HTHI Boabl (HITY, MITY
u 'MO).

2.2.1 3amauu u3bIicKauuii Ha craquu 1TOO0:

- 000CHOBaHHWE MPOCKTHBIX PEIICHUI HA BRIOPAHHOM yYacTKe,

- OLICHKA YCJIOBUH CO3JaHMsl BOJOXpaHWINIIA ITpH pa3Heix HITY,
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- oueHka BnuaHug ['TC Ha okpyxarouryio cpeny,

- obecrieueHne CTPOUTENILCTBA MECTHBIMHM CTPOUTEIBHBIMU Ma-
TepHUaJaMH.

W3bickanus BexyTcd B ABa dTana. Ha mepBoM M3bICKaHMS BbI-
MOJIHSIOTCS U1l BbIOOpa BapuaHTa pacHojoXeHus ruapoysia. ['pa-
HUIIBI CheMKH Ha KaXXIOM y4YacTKe JOJDKHBI pacrojiaraTbcs He OJu-
ke 200 M OT KOHTYpa OCHOBHBIX COOpYkeHHi. Ha KoOHKypupyromux
Y4acTKax BBIMOIHAETCS WHKEHEPHO- Fe0Jornueckas CheMKa, TOpHO-
OypoBBIE U TeopHu3nYecKre PadOThl, THAPOreOIOTHUECKIE UCCIEN0-
BaHUs, U3yueHHE (PU3NKO-MEXAHHMUYECKHX CBOMCTB INOPOJ, a TaKXKe
MIOHCKOBO-OLICHOUHBIE pabOThl U NMPEIIPOCKTHBIE M3bICKAHUS €CTe-
CTBEHHBIX CTPOMTEIBHBIX MaTepUANIOB.

Ha BTOpOM BeneTcst AeTaabHOE OCBEIIEHHWE MHKEHEPHO-Te0JIo-
TMYECKHX YCIOBHH BbIOpaHHOrO BapuaHTa. B 3aBUCHMMOCTH OT OcCO-
OEeHHOCTE! Te0IOTHUECKOr0 CTPOCHHSI U XapaKkTepa pebeda JoIuHbI
PEKH pa3BEAKY BBINOIHAIOT OYpOBBIMH CKBAKMHaMH, LIypdamu,
pacuucTKaMu M IUTOJNBHSAMH. Pa3Beakoil MOMHKHBI OBITh OCBEIIEHBI
BCE TeOMOP(HOIOTHYECKHE SIEMEHTHI TOJMMHBI. PaccTosHuS MexIy
BeIpa0oTkaMu 50-100 M. [lyis GETOHHBIX COOpPY)KEHUH PaCcCTOSHUS
MEHBIIIE, YeM ISl 3EMIISTHBIX.

I'myOuHa CKBa)XMH ONpENENAeTCsS MOIIHOCTHIO aKTHBHOM 30HBI
BIIMSHUSI COOPYKeHHH Ha ocHOBaHWe. CKBaXKMHBI TOJDKHBI oOecre-
YUThH YCTaHOBJICHHE!

- Ty OMHBI 3aJieraHusl KOPEHHBIX OPOJ M BOAOYIOPA,

- MOIIHOCTH YETBEPTUYHBIX OTIOKEHUH U KOPEHHBIX MIOPOJ, 30-
HBI BEIBETPUBAHUS, €CTECTBEHHOTO Pa3yIUIOTHEHHUS,

- Ty OMHBI 3ajeranus ypoBHs nmoazeMHusix Boa (YIIB),

- U IpyTHe 3JICMEHTHI.

OpreHTHPOBOYHO IPH BBICOTE MIIOTUHBI 20 M IITyOMHA CKBaXKUH
npuHuMaeTcs paBHoi 40 M, mipu BeicoTe 100M — rmyOMHaA CKBa)KUH
100 m.

JnuHa mroneH OomKHA ObITh JOCTATOYHOM IS OLIEHKH:

- TIOJIOKEHUS KPOBJIM KOPEHHBIX MTOPOJ,

- MOIITHOCTH 30HBI BEIBETPUBAHUS U Pa3yMIOTHEHUS,

- IIIyOUHBI Pa3BUTHUS 00BAIbHO-OTIOI3HEBBIX MIPOIIECCOB.
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2.2.2 T'eodusndeckne UCCIEAOBAHUS TPOBOISTCS IS

- BBIJICJICHUS W TIPOCIIS)KUBAHNS B MACCHBE MOPOJ 30H TEKTOHH-
YECKOTO APOOICHUS,

- YTOYHEHHS TEOJOTUIECKOTO CTPOCHUS MacCHBA TOPHBIX ITOPO/T
MEX]ly BHIpaOOTKaMH,

- pazzeneHus Mopo/Ji 0 CTENEeHH TPEIUHOBATOCTH, TIOPUCTOCTH,
TJIMHUCTOCTH M BOJIOHACHIIIIEHHOCTH,

- OTpEEIICHMsI TTapaMeTPOB 30H Pa3yIUIOTHEHHS BOKDPYT BhIpa-
0OOTOK M KOHTPOJIS 32 UX U3MEHECHUSIMH BO BPEMEHH,

- OIICHKH BEJIMYHMHEI YACIHLHOTO OTIOPA (7151 TOPHBIX BHIPAOOTOK
PAaCTOJIOXKEHHBIX B CKAIBHBIX TPYHTaX ),

- U3y4YEeHHs] CBOWCTB MOPOJ HA y4acTKax MPOBEIEHHUS reoMexa-
HUYECKHX OIBITOB M YTOYHECHHUS SKCIICPUMEHTAIBHBIX 3aBUCUMOCTEH
MEXIy MPOYHOCTHBIMU M JAe(OPMAIIMOHHBIMHU MTOKA3aTE/SIMU C ICIIBO
MTOCTPOCHHSI MOJICITN HANPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS,

- OIlpeneNeHrs HEOJHOPOJHOCTH M aHM30TPOIUH YIIPYTHX, Je-
(hOpMaITMOHHBIX W TPOYHOCTHBIX CBOMCTB IMOPOJI B €CTECTBEHHBIX
YCIIOBHSIX.

K reodusnueckum MeTogaM OTHOCSITCS:

- celicMopa3BeJI0YHbIe Pa0OThl MPO(GHUIUPOBAHUS M MPO3BYYH-
BaHUS

- YIBTPa3BYKOBBIC HCCIEAOBAHWMSI Ha oOpas3iax, B mypdax u
CKBaXMHAX,

- BEPTUKAILHOE 3JIeKTpo30HIupoBanue BI3, anektponpoduim-
poBanue JOII, ectectBennoro nomus EIL

- KapoTax.

I'eodmsngeckue nccineq0BaHNs TPOBOISATCS:

- o ocu ['TC, a Takke B CTBOpax BEpXHETO U HIDKHETO ObeoB,

- TI0 TIOTIEPEYHHMKAM (IS CJIOKHBIX YCIOBUH MOTYT pacroiia-
raThCs MOJI YIJIOM K OCH), B TOM YHCJIE MPO(UIN BIOJIb PYCEI PEK,

- Ha 60pTax HOPMaJbHO K CKIIOHY.

I'eodpusngeckue nccinemoBaHus MPOBOAITCS B KOMIUIEKCE C WH-
YKEHEPHO-TEOJIOTHICCKON CHEMKON W THAPOTCOJOTHICCKUMHU pabo-
tamu. M3ydenue Berercs Ul OLIGHKM BHYTPEHHHX 4YacTeH Cpembl
(Mexay BbIpaOOTKaMU, MEXIy BBIPAOOTKAMH M JTHEBHON MOBEPXHO-
CThIO, KapoTax). McciemoBaHus IMO3BOJIAIOT TOBBICHTH JIOCTOBEP-
HOCTb WHTEPHpETAINH PE3yJIbTATOB, OIECHUTH (PHUIUKO-MEXaHHYEC-
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KHE CBOWCTBA IMOPOJ, YCTOWYHBOCTh CKIIOHOB, CKOPOCTh JBM)KCHUS
MOJ3EMHBIX BOJI, MTOJIOKEHHE YPOBHS IPyHTOBBIX BoJ YI'B, Munepa-
JU3AIMI0 U BOJOHACKHIIIEHHOCTh TOPOJ, MECTOTIONIOKEHHE 30H II0-
BBIIICHHOW (uibTpanuu. MccnenoBanus MO3BOJSIOT pacipocTpa-
HUTH JIA0OPATOPHBIC W TOYCYHKIC MOJICBBIC MCIIBITAHUS CBOWCTB I1O-
pox Ha MaccuB TropHbIX nopo. Ilo 3HauenusM npononsHsIX (V,) U
ronepedHsixX (V) BOJH, HCIOIB3Ys METOOUKy pacdeToB B.M. bon-
nape€Ba W XapaKTCPUCTHUKU IMOPOJ MOXKHO OIPEACIUTH BJIAXXKHOCTD,
MOPUCTOCTh, TIOTHOCTh, MOAYJb JAe(hOpMaIlui, Yroj BHYTPSHHErO
TPEHUS U CICTUICHUS FPYHTOB (CM. MPHIIOKEHHE 5).

2.2.3 I'uaporeoaorndecKkue UCCISIOBaHUS TPOBOIITCS B 00be-
MaX, HEOOXOIUMBIX IS TIOCTPOSHHS T€O(MIBTPAIIMOHHBIX MOJIENeH
y4acTKa CTBOpa M IMPOEKTUPOBAHUS HAa €€ OCHOBE MPOTHBOQUILTPA-
IMUOHHBIX W JPCHAXHBIX MepOHpHHTHﬁ, OLICHKN arp€CCUBHOCTH
CBOWCTB BOJIbI, ONPEACICHUS MECT U 00BEMOB YTEUKH BOJIBI M3 BO-
JOXpaHWINIIA (KaHaa).

leodunbrpanronHas MOAEIb - 3TO MPEIACTaBICHHAas B 0000-
IICHHOM W CXeMaTU3HPOBAHHOM BHUJIE COBOKYITHOCThH THAPOTEOIOTH-
YeCKHX W JPYTUX NPUPOIHBIX (PAKTOPOB, ONMPEACISIONINX Ha HU3Y-
YaeMOM yJacTKe 3aKOHOMEPHOCTH pacrpeAeNeHrs] BEIHIUH Haropa,
CKOpOCTEH M PacXoJ0B MOA3EMHBIX U (PIIBTPAMOHHBIX BOJ B €CTE-
CTBEHHBIX M TEXHOT€HHO HapyIIEHHBIX ycnoBHuax. Ha Momenn momxk-
HEI OBITH BBIJCIICHBI OJTHOPOIHBIC IO THAPOTECOTOTHICCKIM YCIOBH-
AM YUaCTKH.

BomomnpoBoauMocTh BOJIOHOCHBIX U HEOOBOHEHHBIX TOPO/I, IO
KOTOPBIM B CTPOUTEIBHBIM M JKCILUTYaTAIIMOHHBINA MEPUOIBI MOXKET
MPOUCXOANUTH (PUIBTPAIUS B OCHOBAHUU U B OOPTOBBIX MPUMBIKAHU-
SIX BOJIOTIOJTNIOPHBIX COOPYKEHHUH JOJDKHA OBITh OXapakTephU30BaHa
M0 pe3yJIbTaTaM OIBITHO-QIIBTPAMOHHBIX padoT. OMBITHO-PHIBT-
paIroHHbIe Pa0OTHI BBITIOTHSIOTCS ISl OIEHKH BOJOTPOBOAMMOCTH
MOPOJI, BHITIOHEHUSI BOAHOTO OallaHca BOJOXPaHHIIHING, OTpeaese-
HUS 00bEMOB yTeUeK BOJIBI B HIDKHHUH Obe() U B COCETHIOIO JOTHHY.

Kaxxnass pa3HOBUAHOCTH TOPOJ JO/DKHA OBITH OMpoOOBaHa HE
MeHee 4eM B 3-5 ckBakMHaX. B HeCKaabHBIX 0OBOHEHHBIX MTOPOIAX
BBITIOJIHAIOTCS. OJIMHOYHBIC ONBITHBIE OTKAYKH HAa BCIO MOIIHOCTH
BOJIOHOCHOTO ILJIACTa, €CIM OHa He mpeBbimaer 20 M U MO30HHEIE,
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€CJTH MOIMHOCTh Iutacta Oonee 20 M. B HE0OBOIHEHHBIX MOPOIAX
BBITIOHSFOTCSI HAJTMBHI B ITYPQBI U CKBAXHUHBI. B CKaNbHBIX TOpoIax
BBIIIOJIHAIOTCA CIIJIOIITHOC OHpO6OBaHI/Ie IIO30HHBIC HAr"u€TaHuAa "
HAJIMBBI B CKBXHUHBI. J{J151 YBSI3KH (PUIBTPAIIMOHHBIX XapaKTEPUCTHK
CKaJbHBIX MOPOJI, ONPEICICHHBIX MO Pe3yJIbTaTaM OIBITHBIX HarHe-
TaHUH M OTKAYeK, JIOJDKHBI BBHITIOIHSTHCS COBMEIICHHBIC OMBITHI B
KOJINYECTBE, HE MEHee 5 IS KaXKA0H JTUTOI0ro-cTpaTerpaduuecKon
pasHOCTH.

HccnenoBanns BOAOMPOHUIIAEMOCTH OEpEroBBIX MPHMBIKAHUMH,
CJIO)KEHHBIX CIa0OMPOHUIIAEMBIMU MTOPOIaMH, MOTYT OBITH OTpPaHH-
YeHBl 30HOW Pa3BHUTHS PBIXJIBIX TOKPOBHBIX OTJIOKEHUI M BEHIBET-
pPEeHHBIX TOpoJ. B mopomax cpemHe M CHIIBHO BOAOMPOHHUIIAEMBIX
HIMPHHA 30HBI, MOJIeKAIIeH UCCIIEIOBAHUIO, IOJIKHA COCTABIISAThH HE
MeHee 2-3 HalmopoB Ha MJIOTHUHE (CUMTasi OT TOPU3OHTAIH MOJIOpa B
nryOb MaccuBa). Kaxplil 351ieMeHT reoQriIbTpalliOHHON MOJIENH, 3a
HCKITIOYEHHUEM 3aBEJJOMO BOJOYIIOPHBIX MOPOJ, AOJKEH OBITH OMpO-
6oBan B 30-70% BBIpabOTOK.

Jis XapakTepUCTHKH W3MEHYHBOCTH XUMHUYECKOTO COCTaBa H
arpecCUBHOCTH TOA3EMHBIX BOJI B TEYCHUU TOfa M3 Ka)XJIOTO BOJO-
HOCHOTO TOPHU30HTA JOJDKHO OBITH 0TOOpaHO He MeHee 4-X mpod Bo-
IIBI JUTS1 CTAHJAPTHBIX aHAJIH30B.

EcrecTBeHHBIN ypOBEHHBIM M THAPOXUMHYECKUNA PEXKUM BOJO-
HOCHBIX TOPU30HTOB B 30HC BO3MOXHOT'O BJIMAHHA I'TC JOJI?KCH
OBITh OXapaKTePU30BaH I10 JAHHBIM CTAIMOHAPHBIX HAOIIOACHUM,
BBITOJTHSIEMBIX B TEUSCHUH BCETO MEpUoJia U3BICKaHUWH, HO HE MeHee |
roaa. [Tee3oMeTprI 111 HAOMIOACHHH TOJDKHBI OBITH PACIIONOKEHBI B
BEpPXHEM M HW)KHEM Obeax u Ha OopTax mo 6-10 CKBaKMH Ha Kax-
JIOM ydJacTke. Pe3ynmbTaThl HaONIOAEHWH WCIONB3YIOTCA JUIS TI0-
CTPOCHHS KapT TUAPOM3OTHUIIC HA Pa3Hble MOMEHTHI BPEMEHU, BKIIFO-
Yasi MaKCHMaJbHOE 1 MUHUMAIIBHOE TTOJIOJKEHHE.

2.2.4 ®u3UKO-MeXaHUYECKHE CBOMCTBA TPYHTOB, 3aJIETAIOIIUX B
ocHoBaHmsx [ 'TC, nccnenyrorces mabopaTopHBIMHE, TTOJIEBBIMU U T€0-
(pM3MYEeCKUMH METOJaMH, a TaK)K€ HCIOJIb3YIOT MPECCHOMETPUIO U
3oHaUpoBaHue. JIJisi OETOHHBIX TUIOTHH MPU HCCICIOBAHUU COTMPO-
TUBJICHUS CIBUTY U C)KUMAEMOCTH TOPO/] UCIIOJIB3YIOTCS IITaMITbl. B
CKaJIbHBIX MTOPOJIaX M3YYarOTCS:
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- (pu3mueckue CBOWCTBA M BpEMEHHOE COMTPOTHBIICHUE CIKATHIO,

- mapaMeTpsl poyHocTH Tipu casure (tg@ u C) CKaNbHBIX IIe-
JINKOB,

- IPOYHOCTh Ha CKATHE U PACTSHKEHHUE CKAJbHBIX TPYHTOB B Lie-
JIMKAX,

- MOIy b eopMariy, K0o3(pQHUIHEHT yIpyroro oTnopa u ypo-
BEHb €CTECTBEHHBIX HANPSDKCHUU, NEUCTBYIOIIUX B CKAJILHOM Mac-
CHBE, METOJIOM KOMITEHCANH (TIIOCKUE TOMKPAThI),

- MOIyJb nedopMalii B CKBOKMHAX METOJIOM IPECCHOMETpPH-
YECKUX UCTBITAHUN.

PesynbTaTel 7a00paTOPHBIX M IOJIEBBIX OIpPEAETCHUN (U3UKO-
MEXaHNYECKHX CBOWCTB IOPOJ| CONOCTABIAIOTCA C pe3yJbTaTaMU
pacyera 3THX MOKazaTejeld MO reo(pU3NUECKHUM AaHHBIM C LEIBIO
YTOUHEHUS KOHCTaHT B ypaBHeHusx B.UM. bonnapeBa npuMmeHHUTENb-
HO K ycnmoBusiM gaaHoro ['TC.

2.2.5 V3pickaHus Ha CcTaguu npoekra u PY.

Ha craguu Ilpoexta n PU nHKEHEPHO-T€0JIOTUYECKUE CHEMKH
BBITIOJTHAIOTCA TOJBKO B CIIydasX HEOOXOIUMOCTH KOPPEKTHPOBKH
narabix TOO. [InoTHOCTE BEIpaObOTOK yBenuunBaeTcs B 1.5-2 pasa,
o0t CpoK MPOM3BOJICTBA HAOMIOMECHUH 3a MPUPOIHBEIMHU TPOIIEC-
camu ToBOJHUTheA 10 S5-1u jeT (1.5-2 rona TOO, 1-1.5 roga npoexr u
PUY- 1.5 roma). I'unporeonornueckue MCCACIOBAHUS BBITOTHSIIOTCS
JUTS. YTOYHCHHSI PACUCTHBIX 3HAYCHHI MapaMeTpoB (MIIBTPALIUH, JUIS
STUX LEJNEeH UCHONB3YIOTCS KYyCTOBbIE OTKAauKU. DU3HKO-MEXaHUYeC-
KHE CBOICTBA IPYHTOB M3y4YarOTCs JJI KaXXJOro BBIAECJIEHHOrO €05,
30HBI WJIM KOHTAKTa 2-X CJIOEB, €CIIU MOJIaraeTcsl, YTO 10 HUM MOXKET
MpOU30MTH cABUT. [ M3ydeHHs CBOMICTB I'pPyHTOB HMCIOJB3YIOTCS
BCE TIEPEUHCIICHBI BBILIIE METO/IBI.

Hopwmer or6opa mpo6 rpyHTa ISt TabOpaTOPHBIX MCCIIETOBAHUIMA
MIPUHAMAIOTCS aHAJOTHYHBIE HOPMaM 0TOOpa MpoO MECTHBIX CTPOH-
TETHHBIX MaTEePHaIoOB (cM. 1. 2.4).

2.2.6 Tlo pe3ynpTaTaM BBITIOJIHEHHBIX H3BICKAHUH, I pa3pa-
00TKH neTanbHBIX TpoekToB ['TC MOMmKHEI OBITH PEJCTABICHBI CIie-
Oyromiasi TEXHUYeCcKask JOKYMEHTALIUSL:

- OTYETHI [0 WH)XEHEPHO-TE€0JIOTHIECKUM, THAPOTEOIOTHIECKUM
U reo(pU3NIECKUM HcclienoBanusaM crpoitmiomanku ['TC, yamm Bo-
JOXpaHWINIIA, TPACCHI KaHaa.
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- TEOJIOTUYECKHE TPOGIITH U Pa3pe3bl M0 KaKAOMY COOPYKEHHIO.

- kapTa (haKTHIeCKOTo Marepraia (MaH pacioIoKEeHHs C KOOp-
QUHATaMU M OTMETKAaMHU YCThEB BBIpaOOTOK). KOJIOHKM CKBaXUH U
JIpyTUX BHIPabOTOK, COCTABIICHHBIX MPUMEHHUTEIHFHO K KiaccH(pHUKa-
uun rpyHToB (TOCT 25100-82). Ha komoHKax yka3pIBaloTCs Aata,
€1oco0 MPOXOAKH, COCTaB TPYHTOB, HOMepa Npo0, HHTEPBANbI OMPO-
OoBanwusi, mosoxkeHue YIIB, BBIXOJ KepHa M pe3yJIbTaThl OMBITHBIX
pabor.

- MHXXEHEPHO-TEOJIOTHYECKass KapTa TUIOMIAJKHA PaCIIOIOKCHHS
I'TC ¢ mokazaHueM JUTOJIOTHH W TEKTOHWYECKUX HapyIICHUH, THI-
POM30TUIIC MAKCUMAJIBHOI'O U MUHUMAJIBHOTO MojoxkeHus YI'B.

- TeoUIbTPallMOHHAS MOJEIh OCHOBAHHS NMPUMEHHTEIHHO K
pacUeTHBIM pa3pe3aM U MPoQHIIM.

- pe3yNbTaThl Ja0OPATOPHBIX M OMBITHBEIX PabOT B MOJIE MO OIl-
penencHuro PU3NKO-MEXaHUYSCKUX CBOMCTB IPYHTOB OCHOBAHHS.

- JIaHHBIC OTBITHBIX HAJMBOB, HATHCTAHWH W OTKAueK BOJbI B
BbIpabOTKax.

- XUMHYECKUH COCTaB TPYHTOBBIX BOJ.

- pacyeTbl TOTeph Ha (WIBTPAIMIO C HWCIHOJIH30BAHHEM T'€0-
(bMITBTPAIMOHHBIX MOJIETIEN OCHOBaHUSI.

- KapTa MHKpPOCEMCMOpallOHMpPOBAHUE paloHa PacMOJOXKEHUS
I'TC, BeposTHOCTHas OIlEGHKa CEMCMHYECKON OIAacHOCTH ( KpuBas
BEpOSATHOCTH U pacyeTHbIe aKceyleporpaMmsl). JlaHHbIe 0 BeIMYUHAX
CKOpOCTeﬁ IMPOJOJIBHBIX U MOINEPCUYHBIX BOJIH B 'PYHTaX OCHOBAaHHA
I'TC.

2.3 Onenka ceilicMuyeckux ycjoBuii pacnosoxenuss I'TC
[24,41].

B paifonax ¢ ceficMuaHOCTHIO O0JIce 6 6aUIOB TOJDKHA TTPOBO-
JIUTBCSL JETAJIbHAs OLEHKA CEMCMOJIOTUYECKUX U CECMOTEKTOHNYE-
CKMX YCJIOBHH: MHKpPOCEHCMOpPalOHUPOBAHME IUIOMIAJAKHA PAcIoJio-
xerust I'TC, mporuo3 BO3MOKHBIX BEJIMYMH TEKTOHHUECKUX CEHCMO-
nedopmariuii, BEPOSITHOCTHAS OIICHKA CEHCMUYECKOW OMACHOCTH.
Cpok HaOmronenuidd He MeHee 1.5-2 roga. B coorBerctBum ¢ [41]
I'TC B 3aBHCHMMOCTH OT CEHCMHMYHOCTH paliOHa pPaCHOJIOKEHUS H

58



TPYHTOBBIX YCJIOBHW OCHOBAHHS PACCUMTHIBAIOTCA Ha BO3ICHCTBUSA
3emiteTpsceHul cuioit 7-9 6amtoB. B 3apy6exxHo# mpakTuku [16 | B
pacdeT IpUHUMAIOTCS JIBa BUAA 3eMJICTPSICCHHIL: OTIepaTUBHOE 0a30-
Boe (Ob3) u makcumansuoe pacuetnoe (MP3). Cuutaercs, uro Ob3
3TO «3eMIICTpsICEHUE 0€3 pa3pyIIeHHiT», CIydaeTCcsl OHO OJHMH pa3 B
100-200 ner. IMocne ero Bo3metictBusi [ TC MoxkeT MOHATOOHUTHCS
PEMOHT, HO OHO CIOCOOHO (pyHKIMOHMpOBaThE. MP3 310 3emMierps-
ceHne, KoTopoe Be3bIBaeT aedopmarnuu ['TC B Buae nepeMenieHuid
rpeons. CoopyxeHue mocie Bo3neicTsus Ha Hero MP3 nomxkHO co-
XpaHATh 3armac HaJ TOPU30HTOM BOJABI M HE JOMYCKAaTh IOSBICHUS
karactpoduaeckux mocienctsuit. s I'TC 1- ro m 2- TO KiIaccoB
roBTopsiemocts MP3 omun pa3 B 10.000 merT.

JI71s OIICHKU BO3MOIKHOCTH Pa3)KUKCHHS TPYHTOB MPH CEHCMHU-
YECKOM BO3JICHCTBUH HEOOXOAMMO IO MPOQHUIII0 COOPYKECHHUS MPO-
OypHTBh pa3BeJOYHbIC CKBAKUHBI, 0TOOpaTh 00pa3ibl TPYHTA U OIpe-
JICNIUTh TPAHYJIOMETPUYECKHI COCTaB. B OTIOXCHHSX TIECKa U TJIMHBI
MPOBECTH AMHAMUYECKOe 30HaupoBanue. [1o mpoduitro coopyxeHus
MPOBECTH CEMCMOPa3BENIKy U ONPEACTUTh CKOPOCTH MPOJOIBHBIX U
MOTIEPEYHBIX BOJH. METOoIMKa OIICHKH BO3MOXHOCTH Pa3KMKEHUS
TPYHTOB JIaHa B TIPHIIOKEHUHU-0.

2.4 U3pIcKkaHUsl €CTEeCTBEHHbIX MHMHEPAJbHBIX CTPOMTEJIb-
HBIX MaTepuaioB [33].

2.4.1 U3bIcKaHUsS €CTECTBEHHBIX MUHEPAIBHBIX MATEPUAIIOB IS
ctpoutenbcTBa ' TC UMEIOT 1ETBI0 00ECIIEYeHNE TECKOM U TPaBUEM
JUI TIPUTOTOBJICHUST OCTOHA, YCTPOMCTBAa IpeHaxelW U (YUIBTPOB,
TPYHTaMH JJisl BO3BEJCHHS TUIOTHH W JaM0, KaMHEM JJIsl YIIOPHBIX
MPU3M HACBIMHBIX TIOTHH, OTMOCTKH OTKOCOB W KPETUICHUH HUKHUX
O0be(OB BOJIOIPOITYCKHEIX cOOpYykeHHH. OHU BKITFOYAIOT B CEOS:

- TIOUCK ¥ U3y4YCHHE TPYHTOB, PACIOJOXCHHBIX B HEMOCPEJICT-
BeHHOH Onm3ocTH oT crpoimuromanku [ 'TC ¢ oreHkoi UX CBOHCTB H
3aracoB JijIsl BO3MOXHOTO UCIOJIb30BaHMS B KAUECTBE CTPOUTEIBHBIX
MaTepHaoB.

- YCTaHOBJICHHE WHXCHEPHO-TEOJIOTHYECKHUX, THUIPOTCOIOTHYe-
CKUX U TEXHOJIOTMYECKUX YCIOBUN pa3pabOTKH IPyHTOB (MOIIHOCTh
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ITOJIE3HOM TOJIIM W BCKPHIIIH, OOBOJHEHHOCTh BO3MOXKHOCTH IIPH-
MEHEHHUS B3pBIBHBIX PaboT, HEOOXOIUMOCTh COPTHPOBKH M oOoOTa-
IIEHU).

Hamnbonee nmepcieKTHBHBIME SABJISIOTCS MECTOPOXKACHUS, UMETO-
e HebonpImoi 00beM Bekphimm (He Oonee 15-20%), HE0OX0aH-
MbIe OOBEMBI TPYHTOB COOTBETCTBYIOIIETO KadecTBa C IIOJIE3HOM
TONIIeW He MeHee 2.5 M W HaHOCSIINE HaWMEHBINIWH ymepo OKpy-
xaromield cpezie. Kapbepbl phIXIBIX TPYHTOB HE MOTYT HaXOIHUTHCS
ommke 300 M ot xoTioBana I'TC u 400-600 M 1y TPYHTOB, pas3pa-
00TKa KOTOpBIX OyZeT Mmpoucxoiuth ¢ npumenenneM bBBP. Hau-
OoJbiliee ynaneHue kaprepa ot crposimerocs I'TC 2-3 kM npu BbI-
MoJTHEHNH paboT crocobamu ruppoMexanm3anud U 10 kM s apy-
X CIOCO0OB Tpom3BojcTBA paboT. Jlns Bcex 0e3 HCKITIOYEHUs
CTPOHUTENHHBIX MaTEPHUANIOB JOJDKHA BBITIONHATHCS PaJUAIlHOHHO-
TUTUEHUTHYECKAs! OIEHKAa B COOTBETCTBHM C HOPMaMH paHallOH-
Hoii 6e3omacuoctu (HPB-76).

MecTOpOsKIeH S AENMATCS HA KPYIHBIE C 3amacamMu > | MITH. M,
cpemune 0.2-1.0 MaH. M° 1 Menkuie < 0.2 MIH. M°. 3amachl MaTepHa-
JIOB B 3aBHCHMOCTH OT CTEIIeHH DPa3BEIaHHOCTH MECTOPOXKICHHUS,
M3YYEHHOCTH Ka4eCTB IPYHTOB M YCIIOBHM MX pa3pabOTKU JensTcs
Ha KaTteropuu «A», «B» u «Cy», npeaapurenbhbie «Cy» U MPOTHO3-
Hble «P». 3amachl OLEHUBAIOTCS M0 HAJUYUIO UX B YCIOBUSX €CTe-
CTBEHHOTO 3ajieTaHus, 0e3 ydJeTa MmoTeph npu A00bIYe, TPAHCIOPTH-
POBKHU 1 00pabOTKH.

2.4.2 Ha craguu TOO pa3Beqka MeCTOPOKIACHUNA CTPOUTEITHHBIX
MatepuanoB Benercs o kareropuu «Ci» u «B» (mo 50%)+ C;- mis
BbiOopa BapuanTta ' TC. OObeMBl 3amacoB MaTepHajiOoB ONMpEAes-
ot1cs ¢ koapdunuentom -1.8 (mast HambiBHBIX ['TC-2). Ha cragum
«PU» metampHOCTH pa3BenKky 1Mo Kateropun «A» u «A+B» (25-50%)
JUIsL MCHEE OTBETCTBEHHBIX 1eield. Koadduuuent 3amaca - 1.2 (ms
HambIBHBIX ['TC - 1.5-1.8). M3pickanus no kateropusiMm «A» u «B»
BBITIOJTHSIOTCS TOJIBKO TIPH MOJOKUTENBHBIX pe3yJIbTaTax MpeaBapu-
TENBHOH olleHKH (kaTeropuu-C;) U Mpy HAIWMYUH OTBOJIA 3€MEJNb MO
Kapwep.

Pa3Benka MecTOpoX/IeHUI BEAETCA METOAAMHU:

- mypdoBaHueM (IIpU MOITHOCTH TOJIe3HOH Tommu a0 10 M B
He0OBOJHEHHBIX TPYHTaX).
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- CKBKMHAMU (715 TJIMH U TIECKOB TPUMEHSIIOTCS] CKBKUHBI -()
168 MM, rpaBUMHBIX TPYHTOB- ¢ 219 MM, TPYHTOB C BKJIIOUYECHHEM
TaJIBKU ¥ BAIYHOB- 325 MM).

Kaprepbr kaMHs1 pa3BenpIBalOTCS CKBRXHHAMHU C OTOOPOM Kep-
Ha. Beixon kxepHa (oTHomeHHe oOpas3noB jumHOI 10 cM u Oornee K
obmieit jymmue perica) momxkeH ObITh He MeHee 80%. Ecnu Mmenbie:
00 HM3Kas MPOYHOCTb KaMHs, JHOO HU3KOE KauecTBO OYpOBBIX
pabor.

- reoU3NUECKUE HCCICNOBaHUS (U1 ONpeneseHus TyOHHEI
3aJieraHusi, MOIIHOCTH, TJIOMIAN PACHPOCTPAaHEHHS TOJE3HOW TOJ-
IIH).

KonmdecTBo BBIpaOOTOK TIPH HCCICAOBAHHH MECTOPOKICHUN
3aBHCHT OT KaTETOPUH Pa3BEIKH, CIOXKHOCTH T€OJIOTUYECKHUX yCIIO-
BHW W MOIIHOCTH Kapbepa. CrymieHne BbIpadOTOK MPUMEHSAETCS IpH
CIIOKHBIX TEOJOTHYECKUX YCIOBHSX W Pa3BEJKH KapbepoB C He-
0obIIUM 00BEMOM 3armacoB. B pesynbTaTe pa3BelKH MECTOPOKIC-
HUHM CTPOWTENILHBIX MaTepHalioB JOJKHA OBITH MpEACTaBjieHA Clie-
OyIomias TeXHHYecKast JOKyMEHTalusI:

- KOJIOHKH TOPHBIX BBIPa0OTOK, COCTaBICHHBIX MPUMEHHTEIHEHO
k knaccudukanun rpyatos (OCT 25100-82). Ha xomoHKax TOpHBIX
BBIPa0OTOK YKa3bIBaeTCS Jara, CIOoCO0 MPOXOJKH, COCTaB TPYHTOB,
HOMeEpa Mpo0 ¥ WHTEpBaIBI onpoboBaHus, ojoxkenue YIIB, Bexon
KepHa U pe3yJIbTaThl ONBITHBIX padoT.

- TEOJIOTHYEeCKHE pa3pe3bl, Ha KOTOPBIX OTPAXKAIOTCS COCTaB
rpyHToB (mpumenurenbHo kK 'OCT 25100-82), ux cocrosiHue, WH-
TepBaibl onpoboBanus, YIIB, koHTyp mojacuera oOBEMOB, a TaK Ke
BJI@KHOCTh OTJAENBHBIX CJIOEB U MOJIE3HOH TOJNIIH, IUIACTHYHOCTD H
BJI&KHOCTh Ha TpaHUIE pacKaThIBaHUS IJS TJIHMHHUCTBHIX TPYHTOB,
MPOLIEHTHOE COACP’KaHHWE I'paBUsl, BAJlyHOB U JAPYTHMX KOMIIOHEHTOB
JUIA TIeCUYaHO-TPaBUUHBIX TpyHTOB. Ha pa3speszax MecTopoxaeHus
KaMHS JIOJDKHBI OBITh TIOKa3aHBl 30HBI HE BBIBETPEINBIX, CIa00 H
CHJIBHO BBIBETPENBIX MOPOJI, 30HBI TEKTOHMYECKUX HapylieHu#. Jlu-
HUU Pa3pe30B IOJDKHBI MPOXOTUTH Yepe3 BBHIPaOOTKH, B TOM UHCIIE
BKJTFOUCHHBIE B TTOJICYET 00BEMOB padoT.

- TUIaH PAacIioJIOKEHHUs BBIPAOOTOK (KapTa (PakTHUECKOro MaTe-
puana). KapTel MomHOCTH BCKpBIIU. it Yy4acTKOB, CIIOXKECHHBIX
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TPYHTaMH, COCTaB KOTOPBIX HU3MEHSETCS B TOPU3OHTAIFHOM M BEp-
THUKaJHHOM HAIPaBJICHUSAX, COCTABISIOTCS KapThl-cpe3sl. [1lo 06Boa-
HEHHBIM KapbepaM COCTABIISIOTCS KAPThI THIPOU3THIIC.

- BeIoMOCTh 3amepoB YIIB B pa3BemodHbIX BhIpabOTKaxX € yKa-
3aHHEM HauMCHOBaHHUS BHIPaOOTKH, ee HOMepa, IaThl 3amepa U OT-
MeTk YIIB. B BEIOMOCTh Takyke BKIIIOYAIOTCS IIOCE30HHBIE OTMET-
KA TIOBEPXHOCTH BOABI B ONMKaWIIMX BOJOEMAax, KOTOPbIE MOTYT
BIUATh Ha u3MeHenust YIIB kaprepa. Kpome Toro, B BemomMocTh
JOJDKHBI OBITh BKITIOYEHBI PE3YJIbTAThl OIBITHBIX OTKAa4eK M MaKCH-
MaJbHBIE W MUHUMAJbHBIC 3HaUYeHUA Kod(ddumuenta (uibTpariu
(st 06BOTHEHHBIX KaphEPORB).

- TIOZICUET 3allaCcOB CTPOUTENBHBIX MaTepHalOB METOJaMH Ta-
paNIeNbHBIX CEYEHUH U METOZOM TPEyTrOJbHUKOB.

2.4.3 Tlocne monydeHus: JAaHHBIX O WHXKCHEPHO-TEOJIOTHICCKUX,
THIPOTeOJOrHYEeCKUX, (DUIBTPAMOHHBIX U APYTHX YCIOBHIX Me-
CTOPOXKACHHUSI M JaHHBIX MPEIBapUTEIbHBIX Ja0OPaTOPHBIX HCCIe-
JNOBaHHUAX NpoO IpyHTa, B3ATBHIX M3 Pa3BEAOYHBIX BBIPAOOTOK B Tie-
PHYOJT U3BICKAHUH, OTIPEeNENSIFOTCS BUABI HEOOXOJUMBIX TIPO0O TPYHTA,
MecTa X 0TOOpa, KONIMYeCTBO W OOBEMBI MacC TPYHTa B KaXKIIOW
pobe, HeoOXOMUMBIE ISl BHITIOJHEHUS TOJTHOTO KOMIUIEKCa ToJe-
BBIX W JIaDOPAaTOPHBIX HCIBITaHUI. Bcero B 3aBUCHMOCTH OT KpyT-
HOCTH MECTOPOKICHHS M KaTErOpHH 3aIacoB JIOJDKHO ObITh 0TOOpa-
HO He MeHee §8-25 mpolO g KOMIUIEKCHBIX HCHBITAHUM PBIXJIBIX
rpyHTOB U 20-45 mpo0 cKambHBIX TPYyHTOB JUIs momy4yenus 30-35
nmokasarenedl (U3MKO-MEXaHUYeCKUX, (UIBTPALMOHHBIX M IPYTUX
CBOMCTB OTAETBHO ISl KXKAOH U3 4-X pasHOBUIHOCTEW rpyHTa (Ie-
COK, TPaBUH, KAMEHb U TIIMHA).

Kpome Ttoro, mns kaxmoro BHJa CTPOHUTEIBHBIX MaTEpPHAJIOB
JIOTDKHO OBITH OTpeeNieHO Coiep KaHne BPEIHBIX MPUMECEH B IpyH-
TaxX MecTOpoXkaeHusI. K HUM OTHOCSTCS HU3KOMPOYHBIE TTOPOIBI, KO-
Mbs TJIMHBI ¥ YaCTHUIIBI ITUTYATON (POPMEI B TOPHOW Macce, IblIeBa-
THI€ W TJIIMHMACTBIC YaCTHUIBI M YaCTHUIIBl ITUTYATON (HOPMBI, Omail u
amMop(dHbIe coeIMHEHHS KPEMHHS B 3alIONHUTENAX 1yt OeToHa, PH <
6.5 BOZBI, MOAYJb KPYITHOCTH IecKa Uit O€TOHA, BOJAHO-PACTBOPH-
MBIC U OPTaHUYECKUE COEAWHEHUS B TPYHTaxX AJISl yCTPOMCTBA HACHI-
neit u apyrue (moxpodHee cMoTpH npuioxenue-7). 1o pesynbratam
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OIIpOOOBaHUS MECTOPOXKICHUN CTPOUTEIBHBIX MATEPUAIOB JOJKHBI
OBITH IPENCTABICHBI CIEAYIOLIas TEXHUYECKas NOKYMEHTAalUs U CO-
CTaBJIECHO 3aKJIIOYEHHWE O IPUTOAHOCTU TPYHTOB JJIsI BO3BEICHUS
I'TC npenycMOTPEHHBIX TPOEKTOM:

- BEIOMOCTU M TpaduKu TrpaHyJIOMETPHUYECKOTO COCTaBa IPYH-
TOB, OIPEACICHUE CPEJHEro B3BELICHHOIO COCTAaBa II0 TOPU30HTY
Pa3paboTKH U MECTOPOKICHHIO B LIEJIOM.

- rpaduku 3aBUCHUMOCTH KO3((UIMieHTa MOPUCTOCTH TPYHTOB
OT BEPTUKAJILHOW Harpys3KHu.

- pe3ysbTaThl ¥ rpahKU KOMIIPECCHOHHBIX HCIBITaHUM TPYHTOB.

- pe3ynbTaThl U I'paQUKU CABUTOBBIX HCIBITAHUIN IPYHTOB.

- HOpMATHUBHBIE U PACUYETHBIE 3HAYECHHUS I1apaMETPOB IPOYHOCTH
TPYHTOB

- TIOKa3aTeIn BOIHO-(Q)U3UMUECKUX CBOWCTB INIMHUCTBIX M APYTUX
TPYHTOB.

- pe3ynbTaThl 1a0OpaTOPHBIX HCCIEAOBAaHUN (HU3UKO-MEXaHH-
YECKUX CBOWMCTB TPYHTOB B O0OBEME BEIOMOCTH BHIOB HCIBITAHHUN
(cM. mpusoxHME-7).

2.5 Pa3patoTka aeTajJbHbIX POEKTOB.

Pa3paboTka meTaispHBIX MPOEKTOB BO3MOXKHA TMPH HATHMYWU Ma-
tepuanoB TOO (mpoekTa) yTBEpKACHHBIX B YCTAHOBJICHHOM IOPAI-
Ke, a TaKKE OTYETOB 110 THAPOIIOTHUSCKIM, HH)KEHEPHO-TEOJIOTUYEC-
KM W THAPOTCOJIOTHYECKUM YCIOBHSIM, Pa3BEAKe U OMPOOOBAHUIO
MECTOPOXJICHUH CTPOUTENBHBIX MaTepuanoB. JloJKHBI OBITH ycCTa-
HOBJICHBI U SKOHOMHYECKU 000CHOBaHbI Ha3HadyeHue I TC, cocTaB u
THUTIBI COOPYKESHUH, UX TTapaMeTPhl 1 KOMITOHOBKA.

2.5.1 B cocraB neTanbHOrO MPOEKTa BXOIAT:

- TOSICHATENbHAS 3aITUCKA K TIPOCKTY.

- IOsSICHUTEIbHAS 3amrcka K pacueram [ 'TC.

- KOMIUIEKT IeTalIbHBIX (pabounx) depTeskeld OCHOBHBIX COOPY-
JKEHUH, METAJUNIMYECKUX KOHCTPYKIUH M 000pYIOBaHUS, KOHTPOIb-
HO-M3MEPUTEILHON amnmaparypsl, CUCTEMBI PAaHHETO IPEILyIpexKe-
HUS U OIOBEIICHUS, CIICIUATBHBIX BHJIOB pa0oT (Oypo-B3pHIBHBIX,
IIEMEHTAIMOHHBIX U APYTUX), BHYTPCHHUX H MOIBE3HBIX aBTOI0POT
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Y IPYTHX BCIIOMOTATENBHBIX COOPYXEHHH, HEOOXOIUMBIX IS DKC-
mwryaranuu ['TC, gepTekn 37eKTPOCHA0KCHHS.

- TeHIepHas JOKYMEHTanus (TomMa OOIIHe U CIeIHATbHEIE TeX-
HUYECKHE YCIIOBHS, BEAOMOCTH OOBEMOB Pa0OT M 3aKa3HbIE CIICIU-
(uKanuu Ha MaTepUaABl 1 000PYIOBaHUE).

- nexiapars 6ezonacuoctu ['TC.

[Mpumeuanue: Pa3zpaboTka yepTexeld METAJUIOKOHCTPYKIUH H
MEXaHU4YEeCKOro 000pyIOBaHMS B COCTaBE JETANBHBIX MPOEKTOB BhI-
nonHsieTcst B craguu KM. [letanmupoBounsie yeprexu (ctamus KMJI)
BBITIONHSIETCS 3aBOAOM- TIOCTaBIIMKOM. CTOMMOCTB pa3paboTKH
KM]I BKJIFOYaETCSA B CTOUMOCTD HPOYKIIHH.

2.5.2 Jlna 000CHOBaHUS TPUHUMAEMBIX TEXHUUCCKHUX PEIICHHUMA
B COCTaBE€ JCTAILHOTO MPOEKTa JODKHBI OBITh BBIIIOJIHEHB KaK MH-
HAMYM CJICIYIONTUE BUIBI PACUCTOB:

- pacueTsl MPOIMyCKa MAaKCUMAJIbHBIX PAacXOJOB M Ha3HAYCHUE
pacUYEeTHBIX TOPU3OHTOB BOJIBI.

- pacyeThl 3auneHus U nepeopmupoBanus Obe(hOB THAPOY3IOB
Y BOJIOXPaHMJIHIIL

- ompeJieNieH!s] OTMETOK TPeOHS BOJIOTIOIIIOPHBIX COOPYIKEHHIA.

- pacueT KperieHns OTKOCOB.

- TUApaBIMYECKHE pacueTsl BOJOCOpOCca, BOJOBBITYCKA, COOPY-
KEHHUH I TIPOIMYCKa CTPOUTENBHBIX PACXOJ0B M BOJOMPOBOISIIINX
I'TC (xananoB), BKJIIOYas HEYCTAHOBUBIIMECS DPEXUMBI TEUEHHUS,
BO3HUKAIOIINE MPYU U3MEHEHUH PacXOJ0B U ypOBHEH BOAHI (00pazo-
BaHUE BOJH MEPEMEIICHUIA MPY MaHEBPUPOBAHHUU 3aTBOPAMHM), a TaK
e TIPY BKJIFOUEHHUH WITH MpekpaieHun padotsl arperaros HC u I'OC.

- pacuethl ¢uibTpanuu 4yepe3 ocHoBanue u Teno ['TC, punbt-
pamyuu Ha y49acTkax OOpPTOBBIX MPHUMBIKAHWHA (TUIOCKas W TUTAHOBAs
3a/1a4a).

- Moa00p cocTaBa 0OPaTHBIX (HUIBTPOB.

- pacdeTsl HampsDKEHHO-AE()OPMHPOBAHHOTO COCTOSHUS W Oca-
1ok I'TC ¢ y4eToM mo3TaImHOTO €ro BO3BEICHHUS.

- pacueThl 0CaZ0K U PACKPBITUS Ne(OPMAIMOHHBIX IIBOB 3Jic-
MEHTOB OETOHHBIX KOHCTPYKITUH, MPOJIOKEHHBIX 0]l HACHITIBIO (IS
I'TC, B ocHOBaHMHM KOTOPBIX 3aJIETalOT MOPOJIbI YETBEPTHUUHOTO BO3-
pacra).
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- pacdeTsl GUIBTPANMOHHOTO M B3BEIINBAIOIIECTO NABIICHUS 00-
XOJTHOM (MIBTpAIM Ha JTOKOBBIE KOHCTPYKIIMHM TOBEPXHOCTHBIX
BOJOCOPOCOB.

- pacuetsl ycroiauBoctu [ 'TC.

- pacueTsl Ipo4yHOCcTH KOoHCTpyKIwii ['TC.

PacueTh!l JOKHBI BEIMOIHATECS B COOTBETCTBUH C TPEOOBaHMUSI-
mu aevictyromux CHull, TOCTos, BCH, [locobwuii u apyroit Tex-
HUYECKOH JMTepaTyphl, COrIaCOBaHHBIX ¢ 3aka3zumkoM. [lo pesynb-
TaTraM pacdeTOB COCTABIISICTCS BEAOMOCTh KOHTPOJIUPYEMBIX TTOKa3a-
TeJlel ¢ BEJIMYMHAMU WX TPECNIbHBIX 3HAUCHUH.

2.5.3 TpeboBanus k pasmerienno KNA [9,45].

W3mepurenpHas ammapaTypa B COOPYKEHUU JTOJDKHA OBITH pas-
MEIIICHAa TaKuM 00pa3oM, YTOOBI IS KaXKIAOTO KOHTPOIUPYEMOTO
KOJIHYECTBEHHOIO TOKA3aTe/Isl HMMeIach BO3MOXKHOCTh BECTH HAOJIO-
JICHHS 32 H3MEHEHUSIMU ero 3HaueHuH. [IpoekT pasMerienns qomKeH
OXBaTBIBaTh BCE COOPYXKEHHUS THAPOY3Ja M WX OCHOBaHWsA. Ha mm-
HEHWHBIX COOPYKEHHUAX, UMEIONTUX OOJBINYI0 MPOTSHKEHHOCTDH (TUTO-
THHBI, TaMOBI, KaHaJbl), HAOIIOJATEILHBIE CTBOPHI HEOOXOIUMO
pasmemats depe3 kaxapie 300-500 m mo mymmue ['TC, a Takxe B Mec-
Tax W3MEHEHUS BBICOTHI COOPYKCHHUS, T€OJIOTUYCCKUX M THIPOIeo-
JIOTUMECKHUX YCJIOBUW OCHOBAHH, CMEHBI KOHCTPYKIIUHM TMPOTHUBO-
(UIBTPAIIMOHHBIX YCTPOWCTB. 3MepurenbHble MpeoOdpa3oBaTeNn
TaKk)Ke CIleyeT YCTaHaBIMBaTh B MeCTaX HanOoJee «IyBCTBUTEIb-
HBIX» K U3MEHEHHSM COCTOSIHUS KOHCTPYKIIMU HITH, B KOTOPBIX IO
JAHHBIM PAacUCTOB ITOKA3aTeTH MMEIOT MaKCHMaJlbHbIC 3HaueHusA. K
30HaM TIOBBIMIEHHOM «UyBCTBUTCIHHOCTH» OTHOCSTCS: KpPYITHBIC
TPEIIMHBI ¥ PA3JIOMBI B CKaJIBHBIX MOPOJaX OCHOBAHMS, YYaCTKU OC-
JIaOJICHHBIX TIOPO/I, MPUMBIKAHUS TUIOTHH K CKaJbHBIM OOpTaM, CO-
MPSDKEHUST PA3JIMYHBIX COOPYKEHUM, MecTa MPHIIOKEHHUS COCPEIo-
TOYCHHBIX HArpy30K, TEMIEPATYypPHO-0CAIOYHBIC W OJIOYHBIC IIBHI
OETOHHBIX KOHCTPYKIIHM, MECTa BO3MOXXHON KOHTaKTHOW (HIbTpa-
WY, YYaCTKH U3MEHEHUs KOH(QUTYpaIlMA COOPYKEHHUH 1 H3MEHEHUS
XapakTepa HANpsDKEHUH, 30HBI IEPEMEHHOTO BJIIAKHOCTHOTO M TEM-
repaTypHOTo pexkuMoB. C y4eToM BO3MOXKHOTO HPEKICBPEMEHHOTO
BBIXOJ/Ia U3 CTPOS OTACIbHBIX U3MEPUTENBHBIX MpeoOpa3oBaTeiicii B
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BBIIIICyKA3aHHBIX 30HAX UX CIIEAyeT YCTaHABINBATH TPYIIIaMu U3 2-3
IIT. WA TyONMHpOBaThH U3MEPEHUS PA3HBIMH CIIOCOOAMH.

B cocrase mpoekTta pasmenienus KA momkeH OBITh CIICIIHATb-
HEII pasfien, TOCBSIICHHBINA MPON3BOICTBY HAONIOJCHUS B CTPOU-
TeNbHBIN nepuon. K TakuM HaOMIONECHUSM I COOPYKEHUH U3 Oc-
TOHA OTHOCSITCS: TEMIICPATyPHBI peXHM OCTOHA U TEPMOHAIPS-
KEHHOE COCTOSIHHE OETOHHBIX KOHCTPYKIIMH, PAaCKpHITHE IIBOB H
TPEIUH, TSl TPYHTOBBIX COOPYKEHHIA: OCaIKH 3JIEMEHTOB HACKHIIH H
PeXHUM TPYHTOBBIX BOJ B 30HE pacronoxenus ' TC, BenmuuHa mopo-
BOTO JIaBJICHHS U APYyTHE.

B cocrase mpoekra paszmemennss KUA momkHBI OBITH pa3pabo-
Tansl PY TUAPOMETPHUYCCKHUX IIOCTOB Ha BOJOTOKAX H JIOKAJIbHBIX
BOJOMCEPHBIX YCTpOfICTB B MECTax BbIXOJa Ha NOBEPXHOCTHL I'PYHTO-
BbIX BOJI.

2.5.4 TennepHas AOKyMEHTaLUs.

B 0o0mux u crenuanbHbIX TEXHUYCCKUX YCIOBUSX TCHICPHOM
JOKYMEHTAIIUA OTPaXKArOTCsl yCIOBHSA B3auMooTHomneHud [loapsia-
yhuKka W 3aKa3unka, TpeOOBaHWS K CTPOUTENHHBIM MaTepuaiaM H
MOIPOOHBIE KOHKPETHBIE TEXHHUYECKHE YCIOBHSA Ha IPOU3BOJCTBO
BCEX BHIOB CTPOMTEIHHO-MOHTAXXHBIX DPa0OT, HEOOXOTUMBIX IS
KadecTBeHHOTO Bo3BeaeHus [ TC.

Pa3spaboTka nmpoekToB Mpou3BOACTBa PabOT, 0OECIICUCHUS TEX-
HUKHU 0€301acHOCTH, pa3padOTKU KapbepoB, YCTPOMCTBO U COIepIKa-
HUC CTPOUTCIIbHBIX TOPOT, obecrneuenne CTpOﬁKH CTPOUTCIbHBIMU
MaTepuaiaMy, BOJOH, CXAaThIM BO3IYXOM H JJICKTPOIHEPTHUCH,
CTPOUTEIBCTBO OOBEKTOB 0a3bl CTPOUTEIBHON MHIYCTPHU U IPYTHX
BCIIOMOTaTeIbHBIX 00BEKTOB BXOJUT B 00s13aHHOCTD [lonpsminka.

B cocraBe nmeTanpHBIX MPOEKTOB CMETHI Ha BHIMOJHEHUE CTPO-
WTJIBHO-MOHTQKHBIX paboT W mpruoOpeTeHrne o0OpyIOBaHUS HE CO-
cTaBisAtOTCA. sl ompeneseHns CTOMMOCTH paboT MpH 3aKITI0YCHUN
KOHTPAKTOB HCITOJIE3YIOTCS BEIOMOCTH 00BEMOB padoT M crenudu-
Kanuu 00OpYAOBaHMS TEHACPHON MOKYMEHTAIIMH, KOTOPHIE COCTaB-
nstoTes B opme cMmeT 0e3 BKIIOUCHHS CIUHUYHBIX CTOMMOCTEH U
ompeneneHusi cTouMocT 3arpaT llompsauauka. O6beMBI AenaTcs Ha
YacTH, JUIS KOTOPBIX OMHUCBIBAOTCS CIIOCOOBI pa0OT, MPUMEHSIEMbIC
MEXaHU3MBl W JAIbHOCTh TPAaHCHIOPTHPOBKH, W JAPYTUE CBEICHUS.
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[ompsimumk caMm ompenenseT CTOMMOCTh padoT, KOTOPYIO TOJDKEH
COTJIacOBaTh €My 3aKa3zyHK, IPH 3aKITI0UYEeHUH KOoHTpakTa. lIpnmep-
HO€ COJep)KaHHEe TOMOB TEHIECPHOW NOKyMEHTAIlMH JaHO B IPHIIO-
JKEHUH 8.

2.5.5 Jleknapanus 6e3onacHoctu ['TC.

B crpanax, rae npuHAT U AeicTBYeT 3akoH «O 0e30macHOCTH
I'TC», mpoekTHble opraHmu3anuu OOS3aHBI B COCTaBE JETaIbHBIX
MIPOEKTOB MpeacTaBisTh «Jlekmapamuio o 6e3omacroct ['TC». Ha
3aBepLIAOLIEH CTaAuHU CTPOUTENLCTBA, 10 BBoga I'TC B skcmiyarta-
U0, ¥ B TIEPHOJ TIOCIEMYIOIIEH dKCIDTyaTalliy, Yepe3 KaKable 5-Tb
net, «Jlexmaparus 6e3omacHocTr I TCy» cocTaBisieTcst ciyk00# dKc-
mryaranuu ['TC (kpoMe mepBoit pemakiny IeKIaparve, BXOIIIeH B
COCTaB MPOEKTAa) U MPENCTABISIETCS B FOCYAapCTBEHHbIE OpPraHbl Ha
paccmotpenue. CopepikaHue JeKIapaiy OIpeleNsioT TocyaapcT-
BEHHBIE BEIOMCTBa, KOHTpouupytomue 6e3onacHocts ['TC, Tem He
MeHee, B 0053aTeIbHOM IMOpSAKE B HEee BKIIOYAIOTCS pas3felnsbl, Mo-
CBsIIEHHbIe aHanu3y cocTossHus I TC ¢ ucnonb30BaHneM KpUTEpUEB
0€30I1acHOCTH, OIIEHKH YPOBHS PHCKA aBapHH W TUIAH JEHCTBHUI 00-
cinyxuBatoiero nepconana I'TC B aBapuiHbIX CUTyalUsIX.

Conepxanne «Jlexnmapanun 6e3omacaHoctd ['TCy» mmsa pecrry©6-
JTUKA Y30€KUCTaH NaHO B IPHIIOKESHUH 9.

3. OBECIHIEYEHHUE BE3OITACHOCTHU I'TC B IIEPUO/L
CTPOUTEJIBCTBA.

3.1 Pa3pabotka npoekra npoussonacrtaa pador (III1P).

[ompsmumnK, KOTOPBINA BRIUTPANT TEHIEPHBIE TOPTH, 10 3aKIFOUe-
HUSl KOHTpakTa o0s3aH pa3paboTaTh MPOEKT MPOM3BOJCTBA PadoOT U
MIPEICTaBUTh €T0 Ha yTBepXKAcHHUE 3aka3zunky. OcHoBoit [P sBiws-
eTCsl KaJleHAapHBIN TpaduK BHITIOTHEHHS padoT, B KOTOPOM IS Ka-
JKIOW TTO3HITNH BEJOMOCTH 00bEMOB padoT | creruduKanuii 00opy-
AOBAaHUA TIOKa3bIBACTCA BPEMA Hadajla U OKOHYAHHA CTPOUTCIILHO-
MOHTaXHBIX paboT ¢ pa30MBKOMN MO MecsIaM, ONpenesieTcs COCTaB
Y KOJIMYECTBO HEOOXOAMMOMN CTPOUTENBHON TEXHUKH, pa00UrX, 00b-
€MBl U CPOKH IOCTaBKHM OCHOBHBIX CTPOHMTEIBHBIX MAaTEpHaIOB U
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o0opymoBaHUs, TTOTPEOHOCTh CTPOWKH B BOJE, CXKATOM BO3IyXE H
AJIEKTPOdHEPTUU. BOTpock coctaBa 0OBEKTOB 0a3bl CTPOMTEITHLHOM
UHAYCTPUH, UX OJUCIIOKAWHM, CXEMbl JABMIXCHUA aBTOTpaHCIIOPTA U
pa3MerieHrs 1moacoOHbIX mpennpuatuil Iloxpsmumk pemaer camo-
cTosTeNnbHO. K kanenaapHOMy TpaduKy MPHUKIAIbIBACTCS MOAPOOHAS
MOSICHUTENIbHAS 3alKiCKa ¢ 000CHOBAaHUEM MPUHUMACMBIX PEIICHUM.
[ITP moymkeH MONHOCTBEO COOTBETCTBOBATH TPEOOBAHUSAM OOIIUX H
CHETMaTbHBIX TEXHHYECKUX yCIOBUI TEHAEPHON JOKYMEHTAIIUH.

3.2 Bompochl obecrieueHrs KauecTBa CTPOUTENLHBIX MaTepHha-
JIOB.

Jlo Hagama ctpouTenbHBIX pabot I[loapsmumk oOs3aH BBITOIN-
HUTh KOHTPOJBHYIO pa3BeNKy W ONpoOOBaHHE MECTOPOXKICHHH
CTPOUTECIIbHBIX MAaTCPUAJTIOB U OIMMPEACIUTE UX COOTBETCTBUC IIPOCKT-
HbIM NaHHbIM. B coorBercTBuM ¢ npunHsaToil B IIIIP cxemoii pa3pa-
0OTKM Kapbepa, YTOUYHUTh TPAHYJIOMETPUYECKHI COCTaB TPYHTOB,
PEUIUTH BOMPOC C HEOOXOMUMOCTHIO YCTPONCTBA MPOMEKYTOUHOTO
CKJaJa JUis TMOBBINICHHUS OJHOPOIHOCTH MaTEPHAJIOB W JIOBCACHUS
¥X 10 TpeOyeMol BIaXKHOCTH, a TaKKe JUIs oOecrieueHus TpedyeMo-
r'0 TPaHYJIOMETPUYECKOTO COCTaBa TPYHTOB.

3.3 OmepaTWBHBI KOHTPOJb VKIAJKH TPYHTOB W OeToHa
[11,18].

CymiecTByromye MeTOAbl KOHTPOJIS KadecTBa YKIAAKH TPYHTOB
u 6erona mpu Bo3eenenun ['TC He Becerma o0ecnednBaOT MOTHBIA U
CBOCBPEMECHHBIN KOHTPOJIb TEXHOJIOTMH MPOU3BOACTBA pabdor. M3-3a
HEOJTHOPOJTHOCTH MaTEpPHAIIOB MECTOPOXKJCHHI MaKCUMaJbHas
IUIOTHOCTh TPYHTOB, yKiaabiBaeMbix B ['TC, MoxkeT uMeTh pa3dpoc
YHCIIEHHBIX 3HaueHuH nocrurarimux 10 % u 6onee. Bpems, kotopoe
Tpedyercs mabopaTopuu AJisl ONpeAeTIeHIs] KOHTPOIUPYEMbBIX XapaK-
TEPUCTUK TPYHTOB, MOXKET JIOCTHTaTh HECKOJIBKO pabOYMX CMEH, YTO
MIPUBOJNUT K CHMYKEHHIO TEMIIOB ITPOM3BOCTBA U KA4ECTBY padoT.

[Ipu mpom3BoaCcTBE OETOHHBIX PadbOT OTOOP W H3TOTOBIICHUE
KOHTPOJLHBIX 00pa3IoB O0eToHa MPOU3BOIUTCS, KaK IPaBHIIO, ¥ Oe-
TOHHOTO 3aBOJIa, XpaHEHUE 00Pa3IOB OCYIIECTBISIECTCS B TabopaTop-
HBIX yCIOBHSX. BiusiHMe Ha KauecTBO O€TOHA YCIOBUI TPaHCHIOPTH-
POBKM W yKJIaIku OCTOHHOM CMecH, a TakKe TeMIepaTypHBIX U
BIIQYKHOCTHBIX YCIIOBHH B MEpPHO]] HaOOpa MPOYHOCTHU, PE3yIbTAThI
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abopaTOPHBIX HUCTBITAHWHA ydecTs He MoryT. [losromy, momMmmo
CTaHJAPTHBIX METOJOB KOHTPOJS KadecTBa, NMPH BO3BEACHUU KPYTI-
HeIX I'TC, uMeronux OoJblINe 00BEMBI, TOCTATOYHO OCHAIICHHBIE
J1a00PaTOPUU U IITAT KBATU(UIIUPOBAHHBIX CIICIUAIMCTOB, pa3pa-
0aTHIBAIOTCS ONEPAaTUBHBIC METOIBI KOHTPOJIS KayecTBa pabdor. M3-3a
0O0JBIIOT0 Pa3HOOOpa3Usl CBOWCTB CTPOUTEIBHBIX MAaTEPUAJIOB, OTIC-
paTHBHBIE METOJIbI KOHTPOJS HE MOTYT OBITh YHHBEPCAILHBIMU U
JIOJDKHBI TIPOXOJIUTH armpoOaIiiio IPUMEHUTEIFHO K YCIOBUSAM Kax-
JIOU OTAENbHO B35TOU cTpoiiku. OnepaTuBHBIE METOABI KOHTPOJIS HE
WCKITIIOYAl0T HWCIOJB30BAaHHE HOPMATHBHBIX METOJOB W JIOJDKHBI
MIPUMEHSTHCS OJHOBPEMEHHO C HUMH.

[Ipumeps! onepaTUBHBIX METOIOB KOHTPOJS KadecTBa YKIIAJKH
TPyHTOB U OeTOHa JaHbl B puioxkenue 10.

3.4 UcnonHuTenpHas TOKYMEHTAIUS MO CTPOUTEIHHO-MOHTAXK-
HBIM paboTam.

3.4.1 B nepuoa npou3BOACTBA CTPOUTEIEHO-MOHTAKHBIX PadOT
[Mompsmunk 00s3aH BECTH HCIOJHUTEIBHYIO JOKYMEHTAIUI0 TI0
BCeM BHJIaM paboT. B ee 0CHOBY JOIDKHBI OBITH TIOJIOXKEHBI paboyre
YepTeXKH, MPUBEACHHBIE HAa HUX IUIAHBL, TPOPUIN H CEUYEHHUS OT-
nenbHBIX 351eMeHToB I'TC. Ha MCHIOMHUTENBHBIX YepTekax HeoOXo-
MO TI0Ka3aTh MPOEKTHOE M (haKTHIECKOe IUIaHOBO-BBICOTHOE IIO-
JIO’KEHHE BBITTOTHEHHBIX 3JIEMEHTOB KOHCTPYKIIMH, OTIPEIETHUTD (PaK-
THYECKH BBIOJTHEHHBIE 00BEeMBI paboT. CKphIBaEMBbIE YaCTH KOHCT-
PYKIHMI OCBUAETENBCTBYIOTCA KoMHccrel 3akazunka u Ilogpamanka
¢ o(hOpMJICHHEM aKTOB BBITIOJTHCHHBIX PadoT.

3.4.2 Tlo mepe BckphiTus kotinoBaHa ['TC 10 MpoeKTHBIX OTMe-
TOK, COCTaBIIIETCS T€OJOTMYecKash JOKYMEHTAallds OCHOBAaHUSA, Ha
KOTOpPOW TOKa3bIBACTCS JIUTOJIOTHUS, TEKTOHHYECKHE HapyIIeHHS,
MecTa oTOOpa mpoOd anms ompeneneHus (U3NKO-MEXaHHUECKUX U
(PUITBTPAIIMOHHBIX CBOWCTB TPYHTOB B YCJIOBHSX €CTECTBEHHOTO 3a-
JIeTaHusl.

3.4.3 Tlocne BCKpBITHUSI KOTJIOBaHA J0 MPOEKTHBIX OTMETOK BbI-
MOJTHACTCSI KOMILISKC MOJTOTOBUTEIBHBIX padoT. K Takum paboram
OTHOCSITCSL:

- YCTPOMCTBO CIIOSI TIOJITOTOBKH M3 OETOHA I APYroro MaTe-
puana.
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- YCTaHOBKA aHKEPOB B OCHOBaHUE, MOHTaXX apMaTypbl M YKIIa-
Ka OeToHa B IUIMTY U paboT MO IEMEHTAN! MK YCTPOHCTBa IS
3TUX LEJIEN ClIeMAIbHON ranepeu.

- BBITIOJIHEHHE Pa0OT MO IIEMEHTAIIUU U KOHCTPYKIIUAM JpeHaXa
B OCHOBaHUH.

- 3akianka B ocHoBanue KUA.

[lo xakmomy BHIYy TEpEYUCIIEHHBIX PAa0OT COCTaBISETCS OT-
JICJIbHAS UCTIOTHUTENbHAS JOKYMEHTALIUA.

3.4.4 Kaxnplii yCTaHOBJICHHBIM B OCHOBaHWE aHKEP OJDKEH
VMMETh TJIaHOBO-BBICOTHYIO T'€0/IC3MUCSCKYI0 MpHUBs3Ky. [lo Hopmawm,
YCTaHOBJIIEHHBIM TEXHUYECKHMH YCIOBHSAMHU TCHIEPHOH TOKyMEHTa-
LMY, BBITIOMHSIOTCS IPUEMOYHBIE HCTIBITAHNS HECYIIIEH CITOCOOHOCTH
aHKepoB. Pe3ynbTaThl UCTIBITAHUN O(DOPMIISIOTCS aKTaMH.

3.4.5 Tlocne MOHTaXa apMaTyphl IJIsl KaKIOTO OTIACIBHOrO Oe-
TOHHOTO 0JIOKa, COCTABJISICTCSA JIOKYMEHTAIUs, B KOTOPOW OTpaxa-
€TCsI PaCIONIOKEHHNE CTeP)KHEH apMaTyphl B TUIaHE U IO BBICOTE OJI0-
Ka, THaMeTpHI U KIIacc, ACTalld COSNUMHEHUH, MecTa 0TOopa 00pa3Ios
CBapHBIX IIBOB JIJIsI 1a00PATOPHBIX UCTIBITAHUH, 00BEMBI PA0OT.

3.4.6 VcnomHuTeNbHONU MOKyMEHTAIMeH s OeTOHHBIX paboT
SIBJIICTCS TAcIOpT OJI0Ka, hopMa U COJIepIKaHUE KOTOPOTO yCTaHaB-
nuBaeT 3aKa3z4yWK. B macmopT 3aHOCATCS CBENEHHUS O pa3Mepax OIo-
Ka, ero o0beMe, BHICOTE YKIIAABIBAEMBIX CIIOEB, JaTa M BpeMs Hadaia
1 OKOHYaHWE OETOHUPOBAHUS, MPOEKTHBIE XapaKTePUCTUKH OETOHA
(Mapka, pabouuii cocTaB, Ocajka KOHyca), JaTa U3rOTOBJICHUS KOH-
TPOJBHBIX 00pa3IOB OETOHA, WX YHUCIIO, MAPKUPOBKA, CPOKU H pe-
3yJbTATHl UCIBITAHUN OOpa3loB, TEMIIEpaTypa HapyKHOTO BO3IyXa
BO BpeMs OETOHMpPOBaHWS W OCTOHHONW CMeCH TpH YKJIaaKe, THII
omanyOKy W JaTa ee CHATHS C KOHCTPYKIHH, THITBI U KOJIHYECTBO
BuOpatopoB. Eciin Ha moBepxHOCTH OJOKa IMociie YKJIaAKd OeToHa
MOSIBJIFOTCS TPEIIUHBI, OHH JIOJKHBI OBITh HAHECEHBI Ha CXeMYy 0J10-
Ka, IpujIaraeMoi K macropry.

Pesynprarer mcnbiTaHns obpasnoB OetoHa llogpsmumk mpen-
CTaBIIsIeT 3aKa34nKy B BHJE €KEKBAPTAIBHBIX M HTOTOBOTO TOJIOBOTO
OTYETOB.

3.4.7 B cocraB MCHOJHUTENHHON IOKYMEHTAIMU MO LIEMEHTA-
LIMOHHBIM paboTaM BXOJIAT:

- TIOJIEBOM JKypHaJ.
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- )KypHAaJ [EMEHTAllUU C BKIFOYCHUEM Pe3yJbTaTOB THAPABIIH-
YeCKOro OPOOOBAHMS CKBaKHH.

- aKTBI C pe3yJIbTaTaMH IIEMEHTAIIMH KOHTPOJIBHBIX CKBAYKHH.

- cXeMa pacIioIOKECHHUSI CKBRXKUH U UX HOMepa.

- aKT Ha JIMKBHUJIAIIUIO CKBAXKHH.

[oneBoit xypHaI, *)ypHaJl [IEMEHTAIlUU M aKT Ha [IEMEHTAIIUIO
KOHTPOJIBHBIX CKBaXWH cocTaBisiercss [loapsaumkom B mporiecce
MPOU3BOJICTBA PabOT, a CXeMa PACIIOJIOKEHHS CKBAXKHH MOCIIE OKOH-
YaHus paboOT Ha ydyacTke. AKT Ha JIMKBUIALMWIO CKBKUH COCTAaBIIS-
eTcs ClelUajbHO Ha3HAueHHOH Komuccued. B moieBom xypHaie
OTMEYArOTCA BCE JETA MPOM3BOJCTBEHHOIO IMPOIlEcca B XPOHOIIO-
THYECKOM TIOPSIIKE C yKa3aHHEeM BpPEMEHH CYyTOK W AaThl paboT, a
TaKKe JI00BIe 3aMeuaHus1, HaOIIOEHUS M BCE HEMIPEABUICHHBIC 00-
CTOSITEIBCTBA, UMEIOIUE MECTO B XOZI€ BHIITOIHEHUS paboT.

[To pesynpTaTam OypeHHs] CKBaXWUH MPEIOCTABISETCS CIEOYIO-
mast “HQopMaIus:

- HOMep CKBaXXHHBI H IJTAHOBO-BBICOTHOE MOJIO’KEHHUE €€ YCThS.

- XOJI BBITIOJIHEHUS OypOBBIX paboT, HCIOIB3yeMOe 000pya0Ba-
HUE, IUaMETP CKBaXXHHBI U 00CaIHBIX TPYO, HAYAI0 U KOHEI| pador.

- pe3yabTaThl HaOMIOAEHUH 3a MUPKYJsInueil OypoBOTro MpoMbI-
BOYHOTO PacTBOPa, TOPU3OHTHI BOJBI B CKBRXKWHE B HAYalle W KOHIIC
KXo pabodeil CMEHEBI, a TaKKe CTAaTHYCCKUN YPOBEHb TPYHTOBBIX
BOJI ITPH JUTUTENBHBIX TIepephIBaxX B X0Je OypeHwHs..

- Ty6uHa 0T00pa KepHa U % ero BeIXoa (JUIsl CKBaXXHMH ¢ 0TOO-
POM KepHa).

B xypHaIsl ieMeHTanny 3aHOCUTCS clieAytomas nHpopMarus:

- HOMEp M MECTOIOJIOKEHIE CKBaKUHBI, OTMETKH BepXa M HU3a
30HBI HATHETaHMS.

- pe3yabTaThl TUAPABINIECKOTO OMPOOOBAHMS: WHTEPBAJIOB Ha-
THETaHWH, JaBlIeHUS HArHETaHUs U Pe3yJbTHPYIOLINE PACXOIBL.

- COCTaB IIEMEHTHOTO PacTBOpa, BKIOYAsl JOOABKA MHEPTHOTO
3aITOTHUTEIS.

- senuunHa B/ 1 maBmeHus HarHeTaHWs, POAOIDKUTEFHOCTh
HarHETaHUs 1 00bEM TOTJIOMIEHHOTO pacTBOpa

- OmHcaHHe MPOMBIBOYHBIX ONEpauui, ciaydan COOOIIEHUS C
JIPYTUMHU CKBaXHHAMH, IIPUYHUHEI IEPEPHIBOB B XOI€ IEMEHTAIINH.

- JaHHBIE O TAMIIOHAKE CKBAKUH.
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3.4.8 Tlpu OTCHINIKK TPYHTOB B HACHINU BBIMOJHAETCS T€0AE3U-
YyecKasi CbeMKa Mpoduiiei u MonepevHnKoOB [0 COOPYKEHHUIO C OIpe-
JICJICHUEM 00bEMOB Pa0OT IO KaXKOMY BHY OTCHINIAEMOT0 IPyHTa
yKa3zaHHeM MecT oTOopa mpod TpyHTa sl 1a00pPaTOPHBIX HCIIBITA-
Huii. KomuvecTBo oTOMpaeMbIX NpoO TpyHTa M BUJIOB UCIBITAHHMA
3aBHCHUT OT METOJIOB KOHTPOJISI IPUHATHIX Ha CTpoiike. B 00s3arens-
HOM TIOPSAKE JOJDKHBI ONPEACHAThCS TPAaHYJIOMETPHUYSCKUI COCTaB
TPYHTOB, IIOTHOCTb, BIIQXXHOCTh W TUIACTHYHOCTDH (IJIsI TIIMHUCTHIX
TPYHTOB), TOPUCTOCTh, MPOYHOCTHEIE NoKa3zarenu (tg @ u C), Koad-
(PUIUMEHT YIUTOTHEHUs. Pe3ynbTaThl UCTIBITAHUS TPYHTOB HEPEarOT-
cs 3aKa34yuKy B BUJIC €KEKBAPTAIBHBIX H UTOTOBOTO TOJOBOTO OTYE-
TOB.

3.4.9 UcnomuutenpHas JOKYMEHTAIMS HA MOHTaX 3aKJIaJHOW
KOHTPOJIEHO-U3MEPHUTENFHON aImapaTypsl 1 € KOMMYHHUKAIUHA MO-
JKET BKIIIOYATHhCSI B HCIOJNHUTEIbHBIE YEPTEKU OTCHITAEMBIX CIIOEB
TpyHTa WA OJIOKOB OETOHMPOBAHUS BO3BOJUMBIX COOpYKeHHH. Ta-
Kre MpuOOphI KaK reofe3NdecKre perepa, Mapku W 3HAKH, a TaKkKe
IMbE€30METPHI ycTaHaBirBatoTcs mocie Bo3eneHus ['TC. ux mecro-
NOJIOKEHUE ToKa3biBaeTcst Ha obmieM miane ['TC, Ha mpodune u
CCUCHUSX.

3.5 IIpoBeneHue UcciieIOBaHUN B TICPUOJT CTPOUTENIBCTBA.

3.5.1 HalOmroneHust 3a THAPOJIOTHYCSCKAM PEKUMOM PEKH U KITH-
MaTOM.

B nepuon cTpoutenscTBa He TOMKHBI MPEKPAIaThCs HaOIoIe-
HUS 32 THIPOJIOTMYECKUM PEXHMOM pekH W Kimmary. Ha mecrte
BPEMEHHBIX THAPOIIOCTOB HAOIIOACHUS, YCTAaHOBIEHHBIX B MEPHOJ
pa3paboTKH MPOEKTa, MOIDKHBI OBITh TTOCTPOEHBI MOCTOSHHBIE B CO-
OTBETCTBUHU C BBIJAHHBIMH Pa0OYMMH UYepTEXaMH M Ha TUIOMIAJIKEe
pacnonoxxerust ['TC coopykeHa mectHas MeTeoctannus. Opranu-
3a1us HaOJIOJCHUN BXOJUT B 00S3aHHOCTh 3aKa34uKa.

3.5.2 Harypusbie HaOmoaeHust 3a coctosiauem [ TC.

B mepuwox crpoutenscTBa HAOMIOJCHHS, C HCIOJIb30BAHHUEM
cpencte KMA HaumHArOTCS cpasy MOCIe YCTAHOBKU MEPBBIX 3aKIIa-
HbeIX TipubopoB. Ha I'TC, Bo3BoAMMBIX U3 OeTOHA, HAOMIOICHUS Be-
IyTCS 32 TEMIIEPATYPHBIM U TEPMO-HAIPSKEHHBIM COCTOSIHUEM Oe-
toHa, Ha I'TC, BO3BOANMBIX W3 TPYHTOB, - 32 OCaaKaMHU AJIEMEHTOB
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HAaChIlIM M PEXUMOM TPYHTOBBIX BOJ B CTBOPE COOPYKECHHS H €TO
OOpTOBBIX MpPHUMBIKaHHUAX. [IporpamMma mpoBeacHHs HaAOMIOMECHUN B
MEPHUOJ CTPOUTENILCTBA JIOJDKHA OBITH mpejcTaBicHa [IpoekTupos-
IIIUKOM B COCTaBE MOSCHUTEIILHOM 3aMUCKe K pabOUnM YepTekam.

3.5.3 OmnbITHBIE ¥ OSKCICPUMEHTANbHBIE pPAa0OTHI B TEPUOJ
CTPOUTEILCTBA.

Jlo Hayama paboOT MO BO3BEICHUIO TPYHTOBBIX COOPYKEHUI
[ompsmunk 00s3aH MPOBECTH HEOOXOAMMEIE ONBITHBIC U JKCIIEPH-
MEHTaIIbHbIE Pa0OTHI MO OPTaHU3AIUU TMPOMEKYTOUHBIX CKIIAJ0B
XpaHEHHUS MaTEPHUAJIOB, YCTPOMCTBY OINBITHBIX HACKHITNEH, OTPaOOTKH
OTIEpPAaTUBHBIX METOIOB KOHTPOJIA KadecTBa TPyHTOB. Ilpu mposeme-
HUUW 3THUX PabOT MPOXOMIAT WCIBITAHUS BCE BUIBI CTPOUTEIIBHON TEX-
HUKHU, KOTOPYIO [ToapsiiuuK JOKEH MCIIONIb30BaTh MIPH BO3BEACHUU
I'TC.

PaboThl 10 1EMeHTalMu TPYHTOB OCHOBAaHHUS TaK K€ JOJKHBI
HAYMHATKLCS C MPOBEJICHUS OMBITHBIX Pa0OT HA OTAEIBHBIX yUacTKaX
3aBEChl WU IJIOMIAIHOM IIeMeHTaIK. B nepuoja 3tux paboT mondou-
paroTcs COCTaBBI PACTBOPOB W J100ABOK K HHUM, YTOUHSIFOTCS TpeOo-
BaHUS K MarepHajaM, IMPOXOAST ampoOaiui o0OpydoBaHUE, pac-
TBOPHBIE Y376l K CUCTEMAa KOMMYHHKAITUH.

OTYeTHl 10 3THM paboTaM IMepeaaroTcss 3aKa3dyuKy Ha COTJIAco-
BaHHE.

3.5.4 JlonoMHUTENbHBIN KOHTPOJb KayecTBa padoT.

Korma B mepuon crpoutensctBa I'TC BO3HMKAIOT COMHEHUS B
KayecTBe padoT, 1Mo TpeOOBaHWIO 3aKa3uuKa MPOBOASATCS JOMOTHH-
TEJIBHBIC UCCIICIOBAHMS C UCTIOIB30BAHHEM T'e€O(U3NICCKIX METOJIOB
WM BBIMOJIHCHUS CIICIUAIBHBIX BBIPA0OTOK, MO0 00a Buaa paboT
OHOBpeMeHHO. I TPYHTOBBIX COOPYKEHHUH HCTIOIB3YHOTCS METO-
IIBI AJIEKTPOPA3BEKH, TIPOU3BOMAT MPOXOAKY HIYPHOB M CKBAKHUH.
Jlns1 6eTOHHBIX COOPYKEHHH- YIBTPa3ByKOBBIE METOABI U OypeHHE
CKBa)XMH ¢ OTOOPOM KEpHA.

KadgecTBo paboT 1Mo 1eMEHTAITHN MTPOBEPSIETCS 3aKJIaTKONH KOH-
TPOJIBHBIX CKBaKUH.

3.6 Ilycko-Hanago4Hble paOOTHI.

PaboThl M0 MOHTa)XXy OCHOBHOT'O TEXHOJIOTHYECKOTO 000pyH0-
BaHUS W TIPOBEJICHUIO €0 KOHTPOJBHBIX HUCIBITAHHUNA TPOBOJISATCS,
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KakK IPaBWIO, CHCLUAIMCTAMU 3aBOJA «IIOCTAaBLIMKa» IO KOHTPAKTy
¢ 3aka3zgukoM. Llembro 3THX paboT SABIAETCS COOMIOCHUE BCEX Tpe-
OoBaHUIl 3aBoJla M3TOTOBUTENA OOOpPYNOBaHHS, MPEABIBIAEMBIX K
MOHTaXXHBIM pa00TaM, YCTpaHCHHE MEJKHX Je(PEeKTOB 00OpyIOBa-
HUs, OOHAPY>KEHHBIX NMPH MOHTAXE, YCTPAaHEHUE BUOpaIMy MpH pa-
0oTe 000pyZOBaHUs, YTOYHCHUE MPABWII €T0 HKCIUTyaTalluy U TMOJTY-
YCHHE TIOJITBEPKACHUS TOTO, YTO TpU paboTe 000pyIOBaHHS Ha BCEX
pekuMax obecrieunBaroTCa TpeOyeMble TEXHHYECKHE MTOKa3aTelH.

3.7 ABTOpcKuli (TEXHUYECKHI1) HAA30D B IIEPHOJ CTPOUTEIHCTBA.

JIsl KOHTpOJII KadecTBa CTPOUTEIHLHO-MOHTAXKHBIX pador 3a-
Ka34MK MOXKET MPUBJIEKATh ISl OCYLIECTBICHUS aBTOPCKOIO HAI30-
pa COeUaNIuCTOB IMIPOECKTHOW OpraHU3allu{, yYacTBYIOIIUX B pa3pa-
OOTKHM TIPOEKTAa, a TAKXKE OTIEIHHBIX CIICIHUATNCTOB JJIS OCYIIEeCTB-
JIEHUST TeXHUYeCcKoro Hamzopa. Haa3op MoXeT OBITh MOCTOSHHBIM C
€XKETHCBHBIM MPEObIBAHUEM CIICI[UAIMCTOB HAa CTPOHKE, TaK W IIH-
30[JUYECKUM IO BBI30BY 3akazunka. CHeluanrcThl, BEAyIIHe Ha130D,
BEIYT XYpPHAJI HaOJIOJICHUI, B KOTOPOM OTMEYAKOTCS BCE OOHapy-
JKEHHBIE JeeKThl U Tal0T PEKOMEHIAINY 10 UX ycTpaHeHuro. JKyp-
HAJIBl aBTOPCKOTO (TEXHHYECKOTO) HAJ30pOB BXOIAT B COCTaB 00s3a-
TeNBbHBIX JOKyMeHTOB nipu caaqn [ 'TC B akcmmyararmro.

3.8 Oruer o crpoutenscTe ['TC.

[To 3aBepmenuto cTpouTeNbeTBa, [lompsaunk obs3aH TepenaTsh
3akazuuky oTdeT o cTpoutenberBe I'TC. B 3TOT oTueT BKIIIOUaeTcs
BCS UCIONHUTENBbHAS JOKYMEHTAIMsI, COCTABIICHHAs B TEPHOJ
CTPOUTEIHCTBA, OTYETHI TI0 OMBITHBIM M SKCIEPUMEHTAILHBIM Pabo-
TaM, Pe3yJbTaThl JIAOOPATOPHBIX HCIBITAHUH TPYHTOB U CTPOUTEIb-
HBIX MaTEpUaJIOB, C pacHpelelICHUEM IO OTACNIBHBIM 30HAM U 3Je-
meHTam ['TC, XypHaibl TEXHWYECKOTO Haa30pa W OTMETKaMH 00
WCTIpaBlieHH OOHAPYKEHHBIX JNe(EeKTOB, a TaKke MOJPOOHOE HTO-
rOBOE 3aKII0YeHHe O KadecTBe BHIMOIMHEHHBIX padoT mo ['TC B 1e-
JIOM.

[To mMaTepmanamM oTdera 3aKka3uuK JODKCH MpUBIEYb [IpoekTH-
POBIIMKA JUISI YTOUHECHHUS PacdeToB, BeIMoMHEHHBIX 10 I'TC Ha cra-
UM pabovuX YepTekel, YTOUHEHUS COCTaBa KOHTPOJIHMPYEMBIX IO-
Ka3aTene M BeIMYUHBI UX MPeeIbHO-IOMYyCTUMBIX 3HAUCHUH, a TaK
ke KoppektupoBkH neknaparuu OezonacHoctu ['TC. Brox I'TC B
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IKCIUTyaTallii0 BO3MOXKEH TOJBKO IIOCIE PACCMOTPEHHS M yTBEp-
KJICHUS 3TON JEKIapaliiy UCTIOTHNUTEIbHBIME OpraHaMH, OCYIIECTB-
JISIOUIMMH KOHTpoutb 6e3omacHoctu I 'TC.

4 OBECIIEYEHHUE BE3OITACHOCTHU I'TC B IIEPUO/
IKCIUVIYATAIMU.

4.1 OocaenoBanme cocrosinusa I'TC [15, 16].

bezonacaocts I'TC B mepro SKCIUTyaTallKl 3aBUCUT OT ITOCTO-
STHHOTO M TIOJHOTO ydYeTa W3MEHEHWH 3HauYeHUH KOHTPOIUPYEMBIX
Moka3zaTeliel, CBOSBPEMEHHOTO aHaiM3a JaHHBIX, KOPPEKTHUPOBKU
CTAaTUCTUYECKHUX 3aBUCHUMOCTEN 1 3HAYECHUN JUArHOCTHYCCKUX ITOKa-
3arenell. [loa neiicTBUEM BHEIIHUX HAarpy30K B IPYHTax OCHOBAaHMIA,
tene ['TC u OOPTOBBIX MPHUMBIKAHUSAX IMPOUCXOIAT W3MCHCHUS:
CKaJIbHBIC TIOPOJIbI Pa3MATUYAIOTCS M YBEIMYUBACTCS MX BOAOIMPOBO-
JTMMOCTh, B KPYITHOOOJIOMOYHBIX W TIECUAHBIX TPYHTaX M3MEHSIOTCS
MOKa3aTelld COMPOTHUBIICHHSI CIBHTa W AeQopManuid, MOSBISIOTCS
YYaCTKH TOBBIIICHHOW (PpuibTpanuu u cy(h(O3UOHHBIX Pa3MBIBOB, B
C)KMMaeMOW TOJIIE CBI3HBIX TPYHTOB MPOWCXOIUT YIUIOTHEHUE U
W3MEHEHHUE BIIAKHOCTH.

Heo0xoaumo onpeaennTh pa3Mepbl 00JacTh BO3ACHCTBUS U Xa-
paKkTep M3MEHEHUM, KOTOpbIE MPOU3O0IIIN B IPYHTaX TENa U OCHOBA-
Hus I'TC 1 ero OOpTOBBIX NMPUMBIKAHUIX, a TaKKe HAJIW4YME M aK-
TUBHOCTH Pa3BUTHS OMACHBIX F€OJOTHYECKUX MPOIECCOB MPUPOIHO-
IO M TEXHOTCHHOTO TeHE3UCa , CTEIICHb X BO3JCHCTBHS Ha Oe3omac-
Hocth ['TC.

OO0cnenoBaHue JOKHO BBITIONHATHECA ITYTEM HETPEPHIBHOTO
OCMOTpa MECTHOCTH MEXJy TOYKaMHU HaOJFOIEHUH, KOJIHMIECTBO KO-
TOPBIX 3aBUCHT OT CTETIEHH CIIOKHOCTH YCIIOBUH M HANWYHS WIH OT-
CYTCTBUS KaKHX-INOO OTpUIATENbHBIX siBIeHWHA. Ha ydacTkax mpo-
SABJICHUA CJIOXKHBIX I'COJIOTMYCCKUX IMPOLCCCOB IMPOU3SBOAUTCA CTy-
IIEHUE TOYCK HAOIIOICHNUS.

OOGcnenoBanue Tena IUIOTHH U AaM0 KaHAJIOB HAYMHAIOT C OC-
MOTpa TpeOHs. DUKCUPYIOTCS HANIWYKME TPEIIWH, Pa3MbIBOB, IIpoca-
JIOK M OTOJ3HEBBIX sABJICHUU. [10 BepXxoBOMYy OTKOCY ciemyer oOpa-

75



I1aTh BHUMAHUE HAa HAJIMYUE OIIOJI3HEBBIX SIBJICHUH, BBIIOPA OETOH-
HOTO KpEIUICHUS, COCTOSHUE KPEIICHWS B 30HE JICHCTBUS BOJH U
npaa. ['eoMeTpus BEpXOBOTO OTKOCA M OTMETKH MOBEPXHOCTH OTJIO-
JKCHUSI HAHOCOB HIDKE YPOBHSI BOJIBI YCTaHABIMBAeTCS MYTEM MpPO-
MEpOB IO MornepeuHuKaM Ha paccrossHuM 10-20 M pyr oT apyra.

[To HM30BOMY OTKOCY HEOOXOIAMMO OTCIEKHMBATH YYACTKH BBI-
nopa rpyHra, cy($¢$o3HOHHOTO BBIHOCA, BBHIXOIOB MPO(UIBTPOBAB-
LIeHCsT BOJBI, MOKPBIX IISITEH, OIUIBIBHH, & TaKK€ XOZOB 3EMIIEPOii-
HBIX XMBOTHBIX. [Ipn oOcnenoBanuy TeppUTOPUH, HIPUMBIKAIOIIEH K
HH30BOMY OTKOCY (I0j0ca IMUPUHONW 2-3 MaKCHMAaJbHBIX HAropa)
BBIIBIIIIOTCS HAJTM4YKME Cy((PO3NOHHBIX NPOABICHUN, POJHUKOB, yJa-
CTKOB 3a00auMBaHusl U SIPKOM 3eneHHU. OLIEHUBAETCS COCTOSHHE
KOHCTPYKIUH JpeHaka U OTBOJISILEH CETH.

O6cnenoBanre OEperoBbIX MPUMBIKAHUN MPOM3BOIAMTCS KaK CO
CTOPOHBI BEpXHETO0, TaK U HIKHEro Obe)oB B MOIOCE HIMPUHOHN HE
MeHee 2-3 BBICOTHI IIOTHHBL. O0ce10BaHue MPOBOAUTCS C OTMETOK
Ha 2-5 M Beime MITY, npu sToM QuUKCUpYIOTCS JIIOOBIE TIPOSIBICHHS
BOJIOTIOTJIOIIEHHS Ha Y4acTKE BEPXOBOI'O OTKOCA, & TaKXKE BBIXOJBI
POOHMKOB U cy(hHO3MOHHOTO pa3MbIBa Ha y4acTKEe HU30BOT'O OTKOCA.
Kpowme Toro, puxcupyroTcs moBpeXIeHHUS CKIOHOB BETPOBBIMH BOJI-
HaM¥, HAJIMYKE OTOJI3HEH, OChITIel U KapcTa.

IIpn oOHapyXeHMH BBIXOZOB BOJABI BBHIOJHSIIOTCA 3aMephl ee
pacxoqioB, OTOMPAIOTCS TMPOOBI BOABI JUISI OMPEACIICHUS MyTHOCTU U
XMUMHYECKOro cocTaBa. [l cpaBHEHHS OJHOBPEMEHHO OepyTcs
poObI BOJBI M3 BOJOXPaHWJIMIIA U U3 PEKH B HIDKHEM Obede.

[Ipu obGcnenoBaHnM OETOHHBIX COOPYXEHUH (BOJOBBITYCKOB,
BOZIOCOPOCOB U JIp.) OLICHUBAETCS COCTOSHHUE COMPSDKEHWN C TPyH-
TOM TeJa IUIOTHHBI Ha HpPEAMET HAIWYMA KOHTAaKTHOTO pa3MbIBa.
Omnpenensercst HaIM4YWE HEPAaBHOMEPHBIX OCAJOK M HAKJIOHOB OT-
JeTIbHBIX 3JIEMEHTOB, TPEIUH B OETOHE, YPE3MEPHOE PACKPHITHE [ie-
(hopManMOHHBIX ITBOB, pa3pymieHus O0eToHa. OIEHUBACTCS COCTOS-
HUE BOJ00O0s, pucOEepMbl U NPUMBIKAIONIMX y4YacTKOB KaHaia. Ha
KaHanax obOcjenoBaHME BBITOJIHAETCS M0 o0ouM Oeperam. OreHuBa-
€TCsS COCTOSIHUE KpPEIUICHUS, YCTOHYMBOCTH OTKOCOB, HAaJIH4HE
OToJI3HEeH u AedopMannu pycen KaHaloB, (PUKCHPYIOTCS MECTa BbI-
CauyMBaHUs BOJBI.
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BrmonHseTcs omeHka COCTOSHUS MEXaHHYECKOTO U DIIEKTpHYe-
CKOTO 000pYyZOBaHUS: 3aTBOPOB, 3aJBMKEK, KPAaHOB, MOIHEMHBIX
MEXaHHU3MOB, METAJUIOKOHCTPYKIIHH, CHIOBBIX Kabeyed, CHCTeM OcC-
BEILIEHHUS U APYTOr0 BCIIOMOTaTeIbHOTO 00opynoBanus. OIeHUBAET-
Csl HAJIGKHOCTh 3JIEKTPOCHAOXKEHUS, COCTOSHUE PE3EPBHOTO 3JIEK-
TporeHepaTopa.

Ob6crnenyercs COCTOSHHE NPUOOPOB W KOMMYHHUKAIMHA KOH-
TPOJBHO-U3MEPUTENBHON ammaparypsl. Onpenensercs KOIUYECTBO
JEHCTBYIONINX U BBIIIEANINX U3 CTPOS IPUOOPOB, YYBCTBUTEILHOCTh
MPUOOPOB, COCTOSHHUE CHCTEM cOOpa MaHHBIX, BOJOMEPHBIX YCT-
POWCTB AJIsl 3aMepa PacXoJIOB IPEHAXHBIX BOJ M PACXOJIOB ITOBEPX-
HOCTHBIX BOJI PEKH.

B pernoHax pa3BUTHS KapCTOBBIX HPOILIECCOB BO3MOXHO 00pa-
30BaHME HOBBIX KapCTOBBIX (JOPM 3a CUET M3MEHEHHS YCIOBHMA Ape-
HUPOBAaHUS BOJ M3-3a CO3AAHUS COOPYKEHHEM JOMOJHHUTEIBHOTO
Harfopa.

B paiionax pa3BuTHs ONOJ3HEW OMKCHIBaIOTCS (OpMBI cMerlie-
HUH, BUIUMAasi MOIIHOCTh OTOJ3HEBHIX HAKOIUICHUU, ()OPMBI OTION3-
HEBOro penbeda, o0Iue KOHTYPHI OIOJ3HEBBIX TEN, BBISBIISIOTCS
(hakTOpEI, CITOCOOCTBYIONTNE BO3HWKHOBEHHIO Omoj3Hed. Ecimm nHa
OTIOJI3HEBOM CKJIOHE HWMEIOTCS MPOTHUBOOIION3HEBEIE COOPYXKEHHA,
OTIFICBHIBAIOTCS X COCTOSIHHE U 3 ()EKTUBHOCTH paOOTHI.

B paitonax pacnpocTtpaHeHHs JIECCOBUIHBIX MTOPOJ HEOOXOIUMO
orucath GOpMBI MUKpopenbeda, CBI3aHHBIE ¢ TPOSIBIICHUEM TMpoca-
JOYHBIX CBOWCTB MOPOA, MPUYMHY BO3SHUKHOBEHHUS MPOCAIOK H YC-
JIOBUSI TIOBEPXHOCTHOT'O CTOKA BOABI CO CKIJIOHOB.

Ha 3a0071049eHHBIX yyacTKaxX yCTaHABIMBAIOTCS KOHTYPHI OOJOT
B IIJIaHE, YCIIOBHS MMUTAHUS U IPEHUPOBAHUS OOJIOT, XapaKTep pacTH-
TEJIBHOCTH, HATMYKME OyTPOB CE30HHOTO ITyYCHUSI.

Ilo pesympTaram oOcieTOBaHHE MOYKHO BBIIOJTHATH OLIEHKY CO-
CTOSIHUSI COOPYXEHWH ¥ TIPHOPUTETHOCTH PEMOHTHBIX pPadoT, WC-
TTOJIB3YSl CHCTEMY OTHOCHUTEIBHOW omacHocTH B Oammax [16] (cwm.
Tabmn. 9 u 10).

[IpropuTeTHOCTS BOCCTAHOBUTENBHBIX PabOT MOXKET OBITH OI-
peneneHa mo BennumHe npomsBeneHus (HxR), wcmone3yst naHHble
Tabmmen 11,
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Tabmuma 9

OrmnacHOCTh bann (H)
ABapwusi, KOTOpas MOXET TOBJIeYb 32 COO0H BO3ZHUKHOBEHUS
pucka i [ 'TC u HUXe pacnosioKeHHOW TeppPUTOPHUH. 5
ABapuisi, KOTOpasi MOXET IOBJICUb 33 CO00I BOSHUKHOBECHUS
pucka Jyis odciysxuBaroriero nepconana ['TC. 4
ABapuisi, KOTOpasi MOXKET MPHUBECTU K MepeOosM B MMOJaYU
BOJIBI HA OPOIICHUE THO0 B YHEPTOCHAOKCHIIH. 3
ABapusi, KOTOpasi MOKET IMPUBECTH K HEOOXOIMMOCTH BEI- 2
TIOJTHEHUST PEMOHTA.
ABapuisi, KOTOpasi He BBI3BIBACT CEPHhE3HBIX MOCIICCTBHN. 1
Tabmuma 10
Puck Crenenp pucka
R)
HeotBpatumsrit 3
B TCUCHHH 5 JIET 2
B NICPCIICKTHBE 1
Taonuma 11
HxR PexoMmeHyemble 1eHCTBUSI.
1-2 [Iponomkate HaOMIOACHUS, HET HEOOXOIUMOCTH OIIEPATHB-
HBIX IEUCTBUHN
3-5 IlnaHupoBaTh pEMOHT B TEUEHHUH S5 JIET
6-8 [I1aHNpOBaTH PEMOHT B TEKYIIEM T'OIY.
9-12 Heobxoanm Oe30TaraTe/ibHbIii PEMOHT
15 ABapuiiHasi CHUTyaIlusi, MOHU3UTh YPOBEHb BOABI BEPXHETO

Obetha, HEeMEIJICHHO TIPUCTYITUTh K PEMOHTY.

4.2 UnxkeHepHble U3bICKAHUA.

Eciu B pesynbTare 0OCIENOBaHUS W HM3YyUCHHUS MaTECpPHAJIOB
MpoekTa OyAeT YCTaHOBIICHO, YTO HA HUCCICAYEMOW TEPPUTOPHUH
MIPOU3OILIN CYIUIECTBEHHBIC U3MEHEHHUS, & JaHHBIE 10 MPEIbIAYIINM
M3BICKAaHUSAM JHOO yCTapenu, JIM0O OTCYTCTBYIOT, JOJDKHBI OBITh
MIPOBE/ICHBI HOBBIE MH)KEHEPHBIC W3BICKAHWsI B COOTBETCTBUH C Tpe-
OoBaHUSMU paznenoB 2.2, 2.3 u 2.4 NaHHBIX «PEKOMEHIAINN.
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4.3. I'eone3nueckoe odecneyeHne U3bICKATEIbLCKUX PadoT.

PaboTam no mpoBeeHUIO U3BICKAHUH JTOKHBI TTPEAIISCTBOBATE
paboThl MO MHKEHEPHO-T'€OIe3NIECKOMY OOECIIEYeHUIO, B COCTaB
KOTOPBIX BXOJISAT:

- COCTaBJICHUE HCIIOJIHUTENBHBIX KapT OOCIeIyeMOH TeppUTO-
puu macirraba 1:500 u kpymHee.

- OOHOBIICHHE TOIMOTEOAC3MICCKUX TIIAaHOB. [IpH M3MEHEHHUHU CH-
Tyanuu U penbeda 6onee yem Ha 35% TuTomIaay, CheMKa BBHITIONHS-
eTcsl 3aHOBO.

-MIPUBSI3Ka WHKEHEPHO-TEOJIOTHUYECKUX BBHIPAOOTOK M reodusu-
YEeCKHUX TOYCK.

- Teole3nvecKkue paboThl MO HM3YYCHHUIO OMACHBIX T'e€OJIOTHYE-
CKHX TIPOIIECCOB (OIMOJI3HH, TepepadboTka Oeperon).

- oOMepHbIe PabOTHI MO BOCCTAHOBJICHUIO OOIIHUX 4YepTeKen
I'TC.

4.4 HarypHble Ha0noaenus 3a coctosinuem I'TC [19,48].

Harypurpie Habmomenus 3a paboroit m coctosameMm ['TC m ux
OCHOBAaHMI TIPOBOIATCS IS OIEHKH OE30IMaCHOCTH COOPYKCHHM,
CBOEBPEMEHHOTO BBISIBJICHHUS JAe(EKTOB, HAa3HAYCHHS PEMOHTHBIX
MEpONpPUATUN, NPENOTBPAILCHUS aBapUil U YJIYUIIECHUS YCJIOBHM
skciutyaTanuyd. CoctaB M 00beM HaOJMIOACHUN 3aBUCAT OT Kjacca
I'TC, ero KOHCTPYKTHBHBIX OCOOCHHOCTEH, I'€OJIOTHUECKUX, THAPO-
TCOJIOTUYECKUX U JPYTUX MPUPOJHBIX YCIOBUMU, a TAKXKE OT COCTaBa
KHA u tpeboBanuii skcrmyaranuu. He 3aBucumo ot 3Toro, Ha Bcex
0€3 WCKIIOYEHHWs MOTeHNHanbHO omnacHbX ['TC MOMKHBI BBITON-
HATBCS:

4.4.1 HabmroneHus 3a BEPTUKAIBLHBIMH OCaJKaMH M TOPHU30H-
TaJbHBIMH TTEPEMETIICHISIMI.

Bossenenne I'TC cBsi3aHO ¢ POCTOM JOIOHATEIHHBIX HATPY30K
Ha OCHOBaHHS OT coOcTtBeHHOTO Beca I'TC m maBieHUS BOJBI, YTO
MPUBOJIUT K BOZHUKHOBEHHIO Aedopmanuii. [ pyHTBI 3eMIISIHBIX TUIO-
TUH ¥ 1aM0 1oJ AEHCTBHEM 3THX HArpy3oK B Ipolecce UX BO3Bele-
HUSA ¥ SKCIUTyaTalluy TaKXKe YIUIOTHSAIOTCS, YTO HMPUBOJIUT K CHUXKE-
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HHUIO UX BBICOTHI (OCAIKH) U CO3JaeT yIpo3y IEperBa BOABI Yepe3
rpeOeHb.

OueHb BaXXHO BECTH HaOJIIOJIEHUS 32 OCaJKaMH Tejla IPyHTO-
BeIXx ['TC B CTpOWTENBHBIA MEPUON, YTOOBI OTKOPPEKTHPOBATH
cTpoutenbHyto BeicoTy I'TC, HazHaueHHy0 B mpoekte. [lox nmeiict-
BHEM [aBJEHMsSI HAHOCOB U TUAPOCTATUYECKOIO JABJIEHHS BOJBI,
KpoMe BepTHKalbHBIX Aedopmanmii, [ TC momyyaroT ropu3oHTab-
HBIE CMEILEHUSA. Y TPYHTOBBIX COOPYXEHHH OCHOBAaHMsI, KaK MpaBH-
710, HETIOABM)KHBI, a HAaNOOJbIINE CMELICHUS! uMeeT rpedbeHb. beTon-
HBIE COOPYXKEHUS pabOTaIOT Ha CABUT, II0O3TOMY y HUX HaOIr0Nar0TCA
NepeMeIeHUs He TOJIbKO IPeOHs, HO ¥ IOAOIIBEI, a TAKXKE HAKJIOHBI
1 TIOBOPOTHI OTAENBHBIX CEKIIMH, paCKpPBITUE IBOB M TpemyH. Hau-
6onpmue aegopmannn ['TC BO3HUKAIOT MPU MAaKCHUMAaJbHBIX YpPOB-
HSIX BOABI B BepxHeM Obede. [ledopmaruu OBIBAIOT ABYX BHIOB: OC-
TaTo4HbIC (OCAJKH) U YIPYTHe, KOTOPbIe IPH CHIKEHUU YPOBHS BO-
Ibl (Harpy3KH) IpHOOPETAIOT OTpULATEIbHBIC HAMpaBICHUS U BOC-
CTaHaBJIMBAIOTCS.

[IporpaMmbl HaTYpHBIX HAaOJIIOACHUH AOJKHBI YYHUTBHIBATH 3TH
ocoberHoctn pabotel ['TC. Jlns OlleHKM BO3MOXKHOCTH TI€pENUBa
BOJbI Yepe3 Tpe0CHb U IOIy4YEHUs] HEOOXOAUMBIX JaHHBIX JUIS CTa-
THUCTUYECKUX PAcyeToB, HAOIIOAEHUS CIelyeT IPOBOANUTH PH MOIb-
€M€ U HOCIEIYIOUMM CHI)KEHUH YPOBHS BOAbI (OMH-/BA pa3 B Me-
CSII]) TIPH TOPU3OHTAX OJM3KUX K MaKCHUMaJbHBIM. {7151 TOTO, YTOOHBI
MOXKHO OBLIO pa3fenuTh AehopMalvy Ha yNpyrue U OCTaTOYHbIE,
0JHO HabmroIeHre He0OXOIUMO BBHIIIOJHHUTH B KOHIIE BET€TAlIHOHHO-
0 IIepHo/ia, KOTrla YPOBHH BOJIBI BEpXHETO Obedha MUHUMATBHBIC.

4.4.2 HabmoneHus 3a MOBEPXHOCTBIO TPYHTOBBIX BOJ, HAmopa-
MU H pacxoaamu (puibTpanum.

B rpyHTOBBIX COOpYKEHUSX GUIBTpALMS UMEET CBOOOIHOE Te-
yeHue. JlenpeccuoHHas MOBEPXHOCTh IOTOKA UMEET CJIOKHYIO (dop-
My, KOTOpasi IOCTOSIHHO MEHSETCs U3-3a KoJeOaHul ypOBHS BEpXHe-
ro oreda. B ocHOBaHWM OCTOHHBIX COOPYKEHUH (QMIBTpAITUS TIPO-
TEKaeT B HAIIOPHOM PEXUME, IMOITOMY COOPYKEHHE, KpoMe (HUIIBT-
PAIIOHHOTO, UCTIBITHIBAET €Ille M B3BEIINBAIOIIEE aBJICHHUS BOMBI.

Pexxum (uibTpaniiu oka3bIBaeT ONpenessiollee BIUsIHUE Ha yC-
tortunBocTh [ 'TC 1 QuUABTPaLMOHHYIO POYHOCTH TPYHTOB €T0 Teja
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1 ocHOBaHWsA. HaGmronenus 3a pesxuMoM (UIBTPAIMH JTOJDKHBI BEC-
THCH TIOCTOSTHHO 0€3 IepephIBOB, HE3aBUCUMO OT ITOJIOKEHUS YPOBHS
BOJIBI B BepxHeM Obede W paBaTh MH(POPMALIUIO HE TOIBKO O BEIH-
YHHE HAIOpOB (QUIBTPAMOHHOTO TOTOKA B TOYKE HAOIIOAEHHUS, HO
1 00 OTMETKax MOBEPXHOCTH KPUBOW JIEPECCUU KaK B TeJIe TPyHTO-
BbIx ['TC, Tak u Ha y4yacTkax OOPTOBBIX NMpHUMBbIKaHui. [laHHbIE 00
OTMETKaxX MOBEPXHOCTH KPHUBOHM JENpEeccHM M BEIMYMHAX Haropa B
OTIENBHBIX TOYKaX (MIBTPAIIOHHOTO TMOTOKA TO3BOJISIOT IMPOBE-
PUTH TPABWIBHOCTH COCTaBIECHUs (PHIBTPAIMOHHBIX MOJENEN «Co-
OpY’KCHHE-OCHOBaHUE», IOCTPOEHHBIX JUI PpACUYETHBIX CEUYECHHUU
[JIOTHUHBI.

JlpyruM Ba)KHBIM BOIIPOCOM HAONIOACHHUM 3a (UIbTpaIieii sB-
JIAeTCsl ONpEAEIICHUE pacXxoA0B IPYHTOBOrO MOTOKA. B 30HE nmeicT-
BHA MOANOPHOTO COOPYEHHS BBIKIMHUBAIOIIAACA HA MOBEPXHOCTH
TPYHTOBasl BOJa SIBJISIETCS JIMILIb YacThIO 00IIero pacxoaa GpuiabTpa-
uuu. B 3aBucuMoOCTH OT BOJONPOBOJAIIENH  TOJIIM OCHOBaHMUS,
OoJibIIasl YacTh PaCXOAOB IPYHTOBBIX BOJ MOXKET MPOTEKaTh, HE BbI-
KIIMHUBASCh Ha MOBEPXHOCTH. [loaTOMY 00MIMiA pacxos (GuibTpanuu
MOJKHO OIIPENEIHUTh TOJIBKO IyTeM PacdeToB (MIBTPAIIMOHHONH MO-
JIeNTd ¥ CONIOCTABJICHUST DPE3yJIbTATOB pacueTa ¢ JaHHBIMH HaOmroze-
HUW 3a PAacXoJaMH [PEHAXHOW CHCTEMBI, PACXOJAMHU OTHEIBbHBIX
ponuukoB B akBatopuu ['TC n HabIrOAEHUAMH 32 YPOBHEM T'PYHTO-
BBIX BOJI B JIOJIMHE PEKH HUXKE THAPOY3Ta.

IIpoext pazmemenuss KA kaxnoro konkperaoro I'TC nomxen
YUUTHIBATh 3TH OCOOCHHOCTH.

4.4.3 HaOmoneHus 3a TOPOBBIM [ABICHHUEM B OCHOBaHHMU W
MPOTUBOPHUIBTPALIMOHHBIX 3JIEMEHTaX IPYHTOBBIX IIOTHH [1,42].

[lopoBoe naBneHHE BO3HUKAET B IIIMHUCTBIX T'PYHTAaX OCHOBA-
HUA U TeJla 3€MISIHBIX IUIOTUH B MpOIecCe UX YIUIOTHEHUS HOJ Acil-
CTBHEM cOOCTBeHHOTO Beca (BoImenexareit uactu [ TC) u maBneHus
BOJBI CO CTOPOHHI BepxHero Obeda. [lopoBoe maBieHMe OKa3bIBaeT
BIMsHAE HA ycroiunBocTh ['TC u ocamky TPyHTOBBIX IIOTHH, SIBIIS-
SICh JOIIOJIHUTEILHON cABUTaromieil crioi. OHO BO3ZHHUKAET B IIIMHU-
CTBIX TPYHTaX OCHOBaHHS MSATKOMJIACTUYHOMN, TEKy4eIUIaCTUYHON U
TeKy4Yeil KOHCHCTEHIUH ¥ B MPOTUBO(MIBTPALUOHHBIX SJIEMEHTaX
IUIOTUH BBICOTOM Oojiee 40 M, BO3BEACHHBIX W3 MEJIKOIOPHUCTHIX
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TPYHTOB CO cTeneHbio BiaxHoctu G= 0.85 u ko3hdunmente Guib-
tpaumn Ko< (5-10)x10° cm /c. [TopoBoe faBieHHe HE YIUTHIBACTCS,
ecin koddduiment koncomuaanun &> 1x10”7em*/roa. O6BIYHO KOH-
coNualusl TPyHTa 3aBepluaeTcs B mepBbie 10 JeT skcruryaTanuu
COOPYKEHUs, U TIOPOBOE JIaBJICHUE MCUYE3aeT, HO Ha OTAEIHHBIX 0CO-
00 KpYIHBIX TNIOTHHAX MOXET COXPAaHATHCS MO HECKOIBKO JACCATKOB
ner. Jlyis Toro, 9ToOBI MOKHO OBLIO UMETh HaJIS)KHBIC TaHHBIC O Ha-
JIUYAA WM OTCYTCTBHUHU TOPOBOTO JIABJICHHS B OCHOBAHWH W TeJe
I'TC, Heo6xoauMo BO BCEX MOTEHIMAIBHO OMACHBIX COOPYKEHHUSIX
1-3 xiaccoB UMETh HE MEHEE OJHOTO CTBOpa, 000PYIO0BAaHHOTO CO-
OTBETCTBYIOIIMMH MpeoOpa3oBaTEIIMH.

4.4.4 HaGmroaeHusl 32 MaKCUMAJIBHBIMU PacXo0JlaMy BOJIBI BOJIO-
HCTOYHHUKA H 00BbEMaMH CTOKa THAPOrpadoB MaBOAKOB.

OcHoBHO#1 3anmaueii cimyxObl skcmmyatanuu ['TC sBnsiercs 3a-
00Op U pacrpeneneHne MeXIy MOTPeOUTENIMA UMEIOIIUXCS B HaJIH-
YUK BOJHBIX PECYpPCOB. MaKkcHMabHBIE CPOYHBIE PACcXOJIbl Ompee-
JSAIOTCS B TpoekTe. J[Jsi mX mpomycka mpeaycMaTpuBaIOTCs CIEIH-
aNbHBIE COOPYKEHHS B COCTaBe THAPOY3/IoB. Jlamee B meprom dKc-
IUTyaTallid BEJIMYMHBI MaKCHMANbHBIX PAcYeTHBIX PAacXoJlOB, Kak
npaBuio, Oombie He KoppeKTupyrorcsa. OmeiT skcruryataruu ' TC
[2,3] moka3wIBaeT, 9YTO TakKas MPAKTHKA YacTO OBIBAET OIMTMOOYHON U
yIpokaeT 6e30MacHOCTH COOpPY KEHUH.

Jyis opraHu3anyu HaOJIOICHUHN 32 MaKCUMAIBHBIME PacXOaMHu
TpeOyeTcs ycTaHOBKa HECKOJNBKUX MPHOOPOB, CIIOCOOHBIX MOCTOSH-
HO (PKCHPOBATh YPOBHHU (OTMETKH) BobI B BepxHeM Obede [ TC u B
HWKHEM Ha BOJI03a00pHBIX M BOJOCOPOCHBIX OTBOMAIIMX KaHAIaX.
3Hast B OmpeeNieHHbIE POMEXYTKH BPEMEHH PAacXObl BOJIBI, 3a0H-
paeMble TOTPEOHUTESIME U UAYIIMMHA B cOpOC, a TakyKe CyMMapHBIHA
00BEM BOJBI, KOTOPBIA HAaXOAWTCS B OTH MPOMEXKYTKH BPEMEHH B
BEepXHEM Obede COOpYyKEHHIO, MOKHO peliasi 0OpaTHYIO 3a7ady BbI-
YUCIUTH 00BEM CTOKA MaBOJKA M €r0 MaKCUMaJbHBIN CPOYHBIN pac-
XO[I.

Hakoruienue naHHBIX O MaKCUMAIBHBIX CPOYHBIX PACXO/Aax I0-
3BOJIUT B UTOre Oojiee HAAEKHO M TOCTOSHHO peIIaTh 3aAady Mo
YTOYHEHUI0 MAaKCUMAIIBHBIX PAaCYEeTHBIX PacXO0B U MPUHUMATH He-
00X0IMBIE MEpHI TT0 MOBHIIeHHI0 Oe3omacHocTr ['TC.
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4.4.5 HabGroneHus 3a rmapamMeTpaMH BETPOBBIX BOJH ITEPe] TIIO0-
TUHAMU U BOJIH HEYCTAaHOBUBIIETOCS JIBUXKCHHS BOJBI B KaHAJIAX.

Opranuzanus TaKux HaONIOACHUN He0OX0oarMa sl OIEHKH Be-
POSITHOCTH TIepeliiBa BOZIBI uepe3 TpeOeHb BOAOIMOIMOPHBIX COOpPY-
KeHMH. MeToanKa pacueTa BETPOBBIX BOJIH 3ajJoXkeHHas B [44]
BeChMa CIIOJKHAs, MCIIOJB3YyeT MHOTOYHCIICHHBIE TOMPAaBOYHBIE KO-
s¢¢urmentel. OHa yHHUBEpCallbHAsS, TaK KaK MO3BOJSET OMPEICNIATh
MapaMeTpsl BETPOBBIX BOJH BO BCEX KaK €CTECTBEHHBIX, TaK W HC-
KYCCTBCHHBIX BOJIHBIX aKBaTOpHsiX. [IpoBepka JOCTOBEPHOCTH pe-
3yJIbTaTOB TAKUX PACUETOB, KaK MPABHIIO, HE BBHITIONHIETCA. AHOMa-
JUHM KJIMMaTa MOCIEAHUX JeT TPeOyIOT, B LENIX MOBBIIICHUS 0e30-
nacHoctu I'TC, opranu3aiyio Takux HaOJIIOICHIIH.

HeobOxoanmo Ha Bomoemax, Te HaOIOJAIOTCS BETPOBBIE BOJ-
Hbl, 0koJi0 ['TC ycTaHOBHUTH PEeWKH I ONPEAETICHHUS BHICOTHI BOJIH
Y BBICOTHI HAaKaTa MX Ha OTKOC ITUIOTHHEI, a Takxke (uIrorep A orpe-
JICIICHUS] HAINPABJICHUS M CKOPOCTU BeTpa. [Ipu ypoBHSX BOIBI B
BepxHeM Obede Onmm3knx y HITY u BhIIe, B BETPEHYIO IMOTOXY HEOO-
XOJIMMO B T€YCHUU IMOJTy4aca (PUKCHUPOBATH NapaMeTPhl BOJH M CKO-
poctu Betpa. Cratuctudeckas 06paboTKa MaHHBIX HAONIOACHHUHA CO-
BMECTHO ¢ JaHHBIMH 0 nedopmarusax ['TC no3poauT pemars 3agadn
OTIpeieJICHNS BEPOSATHOCTH TepenBa Bobl uepes rpeders ['TC.

AHanornyHeIM 00pa3oM HEOOXOAMMO OpPTaHW30BHIBAThH HaOIO-
JICHHS 332 BOJHAMU HEYCTAaHOBUBIIIETOCS JBYIKCHUS BOJBI B KaHANIAX,
PEXKHAM SKCIDTyaTaIliF KOTOPBIX JOIyCKAaeT pe3KHre M3MEHEHHUs (Kak
YBEJIIMYCHHE, TAK U CHIDKEHHUE) PAcXOJIOB U HAMOPOB BOABL. TOJIBKO
BMECTO HaOIIOICHUH 3a MapaMeTpaMMl BeTpa, Ha KaHajgaxX HeoOXo-
IUMO (PMKCHPOBaTh BHICOTY BOJIH M CKOPOCTH 3aKpPBITHS 3aTBOPOB
MePErOopaKUBAIOIINX COOPYKEHHUH, BKIIOUEHUE U OTKIIIOUEHHE arpe-
ratoB HC wnu I'DC.

4.4.6 HabnroieHHs 32 CKOPOCTBIO MTOJIbEMa U CHHKCHHUST YPOBHS
BepxHero O0beda I'TC.

[Ipu momgbemMax ypoBHsI BOJBI BepxHEro Obeda, MoabeM YPOBHS
TPYHTOBBIX BOJI B TeJle U OOPTOBBIX MPUMBIKAHUSAX TPYHTOBBIX TLIO-
THH MPOUCXOJUT C MEHBIICH CKOPOCTHIO, YTO MPUBOJIUT K MOBBIIIIE-
HUIO TPAJMECHTOB HAMOPa U CHIKEHUIO (DMIIBTPAIIMOHHON IPOYHOCTH
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rpyaToB ['TC. [Tostomy ms kaxkmoro I'TC HeoOX0oamMMoO 3HATH CBOH
MIpesIeNbHO-IOMMYCTUMBIE 3HA4eHUs CcKopocTH moabemMa YBB. ChHu-
JKCHHUC ypOBHeﬁ BOJBI TaK XK€ MOXET IMPUBOJUTH K HCTaTUBHBIM I10-
CIenCTBUsIM. BeTOHHBIE KPEIJIeHHS BEPXOBBIX OTKOCOB T'PYHTOBBIX
I'TC npu pe3kux CHHXEHHMSX yPOBHS BOJBI MOJ JEHCTBHEM THAPO-
CTaTHYECKOTO AaBIeHUS NehOopMHUpPYETCs, pa3pyliaeTcs KOHCTPYK-
LU CTHIKOB IUIMT. MHOTIa MpPONCXOAUT CMEUIEHHE IUTUT U MOJHOE
paspymierne kperuieHus. Jlepopmannm KperieHns COpOBOXKIAETCS
CMEILEHUSAMH TPyHTa MO OTKOCY U MOTepell yCTOMYMBOCTU OTKOCOB
HAa JIOKATBHBIX yYaCTKaX.

HaGmonennst 3a CKOpPOCTBIO TMOABEMa W CHUKCHHS YPOBHA
BEpPXHEro Obeda MpPU3BaHBI ONPEACTUTH JOMYCTUMBIC 3HAUCHUS Ta-
KHX CKOPOCTEH, UCKITIOYHTH SIBICHUS cypdo3uu TPYHTOB U Aedop-
MaI GETOHHBIX KPEIUIEHUH OTKOCOB.

4.4.7 HabmroneHus 3a 3aMJICHHEM Yalll BOJTOXPAHUIIUII, aBaHKa-
mep HC u nedopmanmsamu pycen pek 1 KaHaloB.

Bopnplii TOTOK ecTeCTBEHHBIX BOJAOTOKOB COIEPHUT B3BEIICH-
HbIE U BIEKOMbIe HaHOCHI. Korja Takoil mMOTOK momnagaeT B BOJOXpa-
Huwie wim aBankamepy HC, rie cKopocTH IBHKEHUS BOABI OJIN3-
KU K HYJIIO, HAHOCHI BBITIQIAIOT B OCAJIOK, COKpaIas ux o0beM. 3au-
JIEHUE BOJOXPAHWINL] CHM)KaeT UX Bojgooraady. [Ipu npomycke na-
BOJIKOB, HM3-32 YMEHBIIICHHUSI 00HEeMOB TpaHCOPMAIINH, TTOBBIIIACTCS
BEJIMUYUHBI pACXO/I0B U TOPU30HTOB BOJIEL. Bee 3T0, B KOHEUHOM cye-
T€, IPUBOANT K IOBBIIICHUIO BEPOSTHOCTH IEpeNrBa BOABI depes
rpebens I'TC.

3anneHne aBaHKaMep HACOCHBIX CTAHIIMI CHUKAET TEXHUIECKHE
XapakTepucTuku arperatoB. Jlepopmaruu pycen pek U KaHAJIOB CO-
MIPOBOXIAAKOTCA MOBBIIICHUEM HUX THAPABINYCCKUX COHpOTI/IBHeHI/Iﬁ
Y K CHIDKEHUIO TIPOIYCKHOM CITOCOOHOCTH.

HeO6XOI{I/IMO MEPUOJUYCCKU BBITIOJIHATE IMOBTOPHBIC TOIIOTpa-
(hrueckre cremMkH damr Bogoxpanmwtu, aBankamep HC u I'DC, py-
CeJl KAaHAJIOB JJIsi KOPPEKTUPOBKH BEJIMYMH MX KOHTPOJIUPYEMBIX T10-
Kazarenei W pa3paboTKH MEpONpPHUATHH 10 BOCCTAHOBJICHHIO pabo-
TOCTIOCOOHOCTH 3THX COOPYKEHHH.
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4.4.8 Omnpeneneaue (aKTHUESCKONH MPOIYCKHONW CITOCOOHOCTH
BOJOMPOIYCKHBIX COOPYKESHHH.

B mepuon Bpemennoit sxcruryataruu ['TC 10mKHBI TPOBOIUTE-
Csl DKCIEPUMEHTAJIbHBIC PAa0OTHI IO ONPEICICHUIO THIPABINICCKUX
COIIPOTUBJICHUN BOAOBOJOB, (haKTUYECKOH MPOIMYCKHON CHOCOOHO-
CTH KQXIOTO B OTJCIIEHOCTA OTBEPCTHS U BOJIOTPOIYCKHBIX COOPY-
KCHHH B IIEJIOM. DTO TO3BOJHMT CBOCBPEMEHHO BBISBHUTH JC(PEKTHI
MPOEKTa WA CTPOUTEINBHBIX padoOT, pa3paboTaTh W OCYIIECTBHTH
HEOOXOIMMBIE MEPONPHUATHS 1O MoBBIIeHHI0 Oe3omacHocTH ['TC.
MeTtoauka BBIIOTHEHUSI TaKUX PadOT MOAPOOHO H3N0KEHA B HAYY-
HBIX Tpynax B.A. CkpsutbHHIKOBa [36].

4.4.9 HabGmromeHUs 32 COCTOSHHEM MEXaHHYECKOTO W JPYToTro
00opynoBaHusl, TPyOOITpoBoaA0B, cpeacTB ACY, OlleHKa HAJCKHOCTH
sHeprocHaOxkenus ['TC.

[TomoMKM MEXaHHYECKOTO 00OPYAOBaHUS BOJIOMPOITYCKHBIX CO-
opyxenuii, arperatoB HC u 'DC npuBoOAST K CHIKEHUS TPOITYCK-
HOW CIOCOOHOCTH coopykeHul. HapymieHue paOGoThl aBTOMaTH3H-
POBaHHBIX CHCTEM YIpaBIEHHE W TpPEKpalleHne MOoJadd 3JIEKTPO-
SHEPIHH CIOCOOHBI 3a0JIOKHPOBaTh PabOTy BOJOMPOMYCKHBIX CO-
opyxeHnid B 11e710M. OCOOEHHO TO OIacHoO, KOT/Ia OTKa3kl B paboTe
000pyIOBaHMS TPOHMCXOIIT BO BpeMs IMPOITycKa ITaBOJKA dYepes
I'TC. YrtoObl ompenenuTh BEPOSTHOCTh HACTYIDICHUS TaKUX COOBI-
THH, ciayx0a skcruryaranun ['TC o0si3aHa BeCTH MOCTOSIHHBIA ydeT
BCEX HapyIlleHui B paboTe 00OpyHOBaHUS, CPEACTB YIpPABICHHUS U
(PUKCUPOBATh CIIy4au OTKJIFOUEHUS TOJA4U AJICKTPOIHEPTUH, & TaK-
e OTpaKaTh B OTYETAX JAThI BHINOJHCHUS BHEIIAHOBBIX PEMOHTOB
Y UX TIPOAOJDKUTENHLHOCTE. [ o0ecnieueHus paboThl 000pyI0BaHUS
AJIEKTPOIHEPTHEH HEOOXOIMMO UMETh pe3epBHOE SHEProCcHAOKEHHE,
KOTOpOE TIOCTOSTHHO ObI HAXOAMIIOCH B PabOYeM COCTOSHUH, a B TIie-
PHOJ TIOJIOBOABS OBIJIO CITOCOOHO BKJIIOYATHCS B PabOTy B TEUCHHUE
15 MuH.

4.5 AHaau3 pe3yabTaToB AaHHbIX dKciryaTauuu I'TC.

JlanHble 00CIeA0BaHUM, OMONHUTEIBHBIX (TIOBTOPHBIX) H3bI-
CKaHUN U pacdeToB (MCIOJB3YIOTCS JaHHBIC N0 MyHKTaMm 4.2, 4.4.3,
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444, 445, 447 u 4.4.8 nnd KOPPEKTHPOBKH PACUCTOB IMPOCKTA),
HaTypHBIX HAOIIOACHUN M KOHTPOJIS TEXHUIECKOTO COCTOSHUS 000-
pPyJOBaHUS TOJHKHBI UCIOJIB30BAThCS AJISI YTOUYHEHUS KOHTPOJUpYe-
MBIX TIOKa3aTeJed, YCTAHOBJIEHUS CTAaTUCTUYECKUX 3aBUCUMOCTEH,
OTIPEJICICHNS] KPUTEPUAIbHBIX 3HAYCHUN MUArHOCTUYECKUX IMOKa3a-
TeJel u oueHku ypoBHs pucka aBapuu ['TC. MeToauka BBITTOIHEHUS
TaKkuX paboT MOAPOOHO PACCMOTPEHA B TJiaBe | JaHHBIX «PEKOMCH-
nanwii». Pe3ynmpTaThl aHanmm3a 3THX JaHHBIX HEOOXOIMMBI IS CO-
cTaByieHus aeknapanuu 6ezonacHoct ['TC.
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INPUJIOKEHUA

Ipuno:xkenue 1. [lepeueHb KOHTPOIHUPYEMBIX MOKa3aTeIe co-
crostHus I'TC.

Jlna oueHku coctossHud skcruryatupyemMoro I'TC HeoOXoamMo
KOHTPOJUPOBATH CACAYIOMNE KOTUYECTBECHHBIC TOKA3ATEIIH:

- MaKCHUMaJbHBIE PACXOJbl BOJBI B CTBOPE THUAPOY3JIa U TUIPO-
rpadsbl UX CTOKA.

- YPOBHU BOJIbI B BEPXHEM M HUKHEM Obedax.

- TIPOITyCKHYIO CIIOCOOHOCTH BOJOIPOIYCKHBIX COOPYKEHHIA,
I'DC, HacoCHBIX CTaHIMN, KAaHAJIOB U Pycell PeK IO JUIMHE KOHTPO-
JIUPYyEMOH 30H.

- 3aWJICHUE Yallll BOJOXPAHWIHI U BEPXHUX Obe(OB TUIAPOY3-
JIOB, OTMETKH OTJIOKEHHSI HAHOCOB TI€pPEe] BOJOTPHEMHHKAMH CO-
opyxerwnii. JlaBienue HanocoB Ha koHCTpyKinu [ TC.

- CKOpOCTH TIOAbEMa W CHIDKEHHSI yPOBHEW BOJBI B BEPXHEM
obede ruIpoy3ioB.

- OTKa3el B PabOTe MEXaHMYECKOTO OOOPYIOBaHWUS, CPENICTB
ACY u sreprocHabx eHHS

- TUAPOCTATHUYECKOE JABJICHHE CO CTOPOHBI BEPXHETO U HIDKHE-
ro ObedoB, B3BEHIMBaOIICEe U (DUIBTPAIIMOHHOE NABJICHHUS, HATIOPHI
BOJIBI DU HATIOPHOM PEKHUME JBIIKECHUS BOJIBI B TPYyOax.

- HCMIapeHue ¢ BOAHOU MOBEPXHOCTH, CKOPOCTh BETPa U BHICOTA
BOJIH.

- 3HaueHUA (UBUKO-MEXaHUYECKUX, Ne(HOPMAIMOHHBIX U
(bUITBTPAIMOHHBIX XapaKTePUCTHK TPYHTOB Tena u ocHoBanus [ TC.

- mapaMeTpsl CeHCMUYECKUX KOeOaHW OCHOBAHWM M JTUHAMU-
YECKOM peakmuy COOPYKECHHH, (aKceneporpaMMBbl, MEepPEeMEIICHHUS,
CKOPOCTH M YCKOPEHHS, IIPOIOJKUTEIHHOCTh BO3ICHCTBHS).

- BEpTHKAJIbHbIE W TOPU3OHTANBHbIE ITepeMenieHns U aedopma-
MU COOPYKEHUH, X OCHOBAaHWI B Tpelenax aKTUBHOW M MPUKOH-
TakTHOW 30H. OCaZKM OT pa3KIKEHUS TPYHTOB TMPH BO3IEHCTBUH
ceiicma.

- temnieparypa 6erona I'TC, nanpsokeHus B OeToHe, apMmarype,
MOIyJb AedopManun OeToHa.

- B3aUMHBIC CMEIIEHUS 0 MEXCEKI[MOHHBIM IIBaM OETOHHBIX
COOPYXKEHUU.

- PacKpBITUE TPEUIMH, MEXKOJOYHBIX IIBOB B OCTOHHBIX COOPY-
KEHUSX.
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- YIJIbI IOBOPOTA KOHTPOJUPYEMBIX CEUCHHI OCTOHHBIX COOPY-
JKeHUH.

- (pUITBTPAITMOHHBIA pacxo.l BOABI (CyMMAapHBIH U 10 OTASTBEHBIM
y4acTKaM COOPYKEHHI U WX OCHOBAHHI), MOCTYMAIOMINN B JPEHAXK-
HbIC YCTPOWCTBA WM TOJ3EMHBIC BHIPAOOTKU WU BBIXOISAIIUN Ha
JTHEBHYIO TOBEPXHOCTD.

- OTMETKHU JACTPECCUOHHBIX MOBEPXHOCTEH (HIBTPAIIMOHHOTO
ITOTOKA B TeJle TPYHTOBBIX COOPYKEHHUI U OEpPEeTOBBIX MPHUMBIKAHUSX.

- TbE30METPUYECKHE HAIMOPhl U WX TPAAMEHTHI B TeJe TPYHTO-
BBIX COOPYKECHUI, OCHOBaHUH U OEPEeroBhIX MPUMBIKAHUIX.

- TIOPOBOE JIABJICHUE U MHTEHCHUBHOCTH €r0 PACCCHBAHUS B OC-
HOBAHMSX W BOJOYIOPHBIX 3JIEMEHTaX IUIOTUH M3 TPYHTOBBIX MaTe-
pHaJIoB.

- TEMIIEpaTypa OKpyKaromei cpeapl (Boaa, BO3MyX) TeMITepaTy-
pa Tena I'TC u TpyHTOB OCHOBaHHSI.

- ckopocTH moToka Bofpl B ipeenax ['TC (pa3pymienne 6erona,
napaMeTphl MyJbCAllid U KaBUTAIMW) Pa3MBIBBI B HIDKHUX Obe(ax.
MectHas QuabTpaIIIOHHAS TPOYHOCTH TPYHTOB.

- JIaBJICHUE THIPABIMYECKOrO yjaapa U BEIMYUHY BaKyyma B
Tpybax 'DC u HC.

BusyagpbHOMY KOHTPOJIO MOMIEXKAT CIASAYIONINE KaueCTBEHHBIE
OOKa3aTelu cocTosiHus skcmyatupyemselx [ TC:

- HAIMYHUE W Pa3BUTHE MPOCAJOK WIH MyUYeHUs IPyHTa Ha Tped-
He, OepMe U OTKOCaX.

- JIOKQJIbHBIC OTIOJI3HH OTKOCOB M OEPEroBhIX CKJIOHOB.

- MOBPEXICHUS BOJHO3AIIUTHBIX KPEIUIEHWH OTKOCOB IUIOTHH,
HaJIM4YHe JTOKABHBIX MPOCAI0K U ITyYeHHUH.

- HAJIMYHE TIOJIOCTEH U KaBepH B OCHOBAHUH U TeJIe COOPYKEHHH.

- HaJIMYKE U Pa3BUTHUE TPCIIMH HA TPAHAX COOPYKCHUH, B 30HAX
COTIPSDKCHUH 3JIEMEHTOB COOPY)KEHUH W OCHOBaHUH C pa3IMYHBIMU
MEXaHUYCCKUMH U (PUIBTPAIMOHHBIMUA CBOWCTBAMH, a TAaKXKe B IMOJ-
3EMHBIX BBIpA0OTKaX.

- TIPOTEYKH BOJBI B TIOTEPHAX COOPY>KEHWH, CIEABI BBIIIEIAYH-
BaHHs OETOHA.

- 3aCOpEHUE, 3apacTaHne APESHAXKHBIX YCTPOUCTB.

- BRICAUMBaHUE BOJIbI, HAMOKAHUE OTKOCOB U CKJIOHOB.

- MYTHOCTb MPO(HILTPOBABIICHCS BOJBI, €€ XUMHUYCCKUH CO-
CTaB.

- mepepaboTka OEperoB ¢ yrpo30i MpopsIBa HATOPHOTO (PpoHTA.
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Boponoanopubie I'TC u3 rpyHTOBBIX MaTepuasioB (Tiayxue)

Ne | kowm- Harpy3KH KOHTPOJHUPYEMBIC TTOKa3aTeIH
/T | TUIEKC
pac-
4EeTOB
1 CoOcTBeHHEII Bec OuI3NKO-MEXaHNUECKUE ITOKa3a-
TpyHTa T€Jla ¥ OCHO- | TENW TPYHTOB M CTPOUTEIHHBIX
&) Banus ['TC MaTepHaJoB.
~
~ .
= CumnoBoe BO3JeHCT- YpoBHU BOJIbI B BEPXHEM U
2 Bue (uibTpyromieics | HukHeM Obedax U COOTBETCT-
N BOJIBI. BYIOIIIAE M OTMETKH ITIOBEPXHO-
§ CTH KpHBO#l JIempeccHH.
=
o
= JlaBnenue He3aBep- N30pITOUHOE TIOPOBOE TABIICHUE
i IIEHHOW KOHCOJIHAa- B Teite ¥ ocHoBanuu [ TC.
154 1N,
i CeiicMuueckne BO3- CMmernieHus1, yCKOPEeHHUs, IIEPHO-
= JeUCTBUS JIbI KOoJIeOaHui, mapaMeTphl I1-
(] v
g Hamudeckoi peaxiuu [ 'TC.
2
Bo3speiicTBus Heyc- CMelleHns JOKAJIbHBIX MacC
TOHYUBBIX Macc IpyHTa Ha OTKOCax M Ooprax.
TpyHTa.
2 CunoBoe BO3JeHCT- IIbe30MeTpHuuEeCcKIEe HAIOPBL,

1o 00ecreyeHn 0 PUIbTPAIIHOHHOM
MPOYHOCTH TPYHTOB

Bue QuibTpyroniencs
BOJIBI M €T0 N3MEHE-
HUS TIPH Pa3HBIX
CKOPOCTSIX HaIloJIHe-
HUS M CHYKCHUS
VBBE.

Bosneiicteue cyddo-
3WMOHHBIX SIBJICHUH.

TPaJMEeHTHI HAMOPa TIPU Pa3HBIX
VBB, ckopoctu noaremMa u
cHmkenus YBb. @unprpannon-
HBIE PAacXO/bI BOABI Ha Pa3HBIX
yaactkax [ TC

JlokasbHBIE IPOCAIKK IPYHTA Ha
rpebne, 6epmax u 6oprax. [Ipo-
TCYKH B MOTEPHAX, CJIC/bI BbI-
nienavyuBaHus OeToHa. 3acope-
HHE 1 3apacTaHhe APEHAKHBIX
ycTpoicTB. MyTHOCTB 1pO-
(unpTpOBaBIIEHCS BOIBI, €€
XUMHYECKHH COCTaB.
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3 = Hedopmariuu, BbI- Ocanxu I'TC oT pazxuxeHust
= 3BaHHbIC YILJIOTHE- IpyHTOB 1ipH ceiicme. Ocanaku
fg HUEM I'PYHTOB IIOJ tena u ocHoBauus ['TC B mpo-
5 JeicTBHEM coOCT- I[ecce UX BO3BEACHUS U MoCIe-
%’ QU | BEHHOrO Beca u JIYIOIEH SKCIUTyaTaIiHy.

g | celicMmuecKuX BO3-
@ g | AedcTBHIL
==Y
g2 N 3
N CuitoBoe Bo3zeiicT- Beicora BostH OT BeTpa, ceficma
5 BHE BOJIH. 1 00pyIIEeHNS HEYyCTOWYNBBIX
qu; Macc rpyHra (o6BainoB). Pa3py-
o IIEHHE KPEIUICHUH BEPXOBOTO
= OTKOCa.
Boaponoanopusie I'TC, 6eToHHbIe (T/IyXue)
Ne | Kowm- Harpy3zku KonTponupyemsie mokasarenu
/I | TieKc
pac-
4ETOB
1 CoOcTBeHHBII Bec DU3HUKO-MEXaHUYECKUE TOKa3a-
I'TC v TpyHTHI OCHO- | TENH CTPOUTEIHHBIX MaTePHAIOB
BaHMUS. Y TPYHTOB OCHOBAHHSI.
5
- JlaBneHue BoJbI HA OHIOpbI AaBIEHUS BOJIBI IIPH
§ nosepxHoctu ['TC. HITY, ®IIY, HakIOHBI, yIibl
& IIOBOPOTA CEYEHUN, BEpTHUKAIIb-
§ HbBIC ¥ TOPH30HTAJIBHBIE TIepe-
5 MEILCHUS.
5
E OOBeMHBIE CHITBI B3BemmBatomee u puibTparm-
8 ¢dunbTpanum. OHHO€ JJaBJICHMSI, B TOM YUCIIE
E BBIXOJ U3 CTPOSI IPEHAXHBIX U
£ MPOTUBO(MIBTPAIIMOHHBIX YCT-
g poiicTB.
2

JaBnenust ot BeTpo-
BBIX BOJH

BricoTa BOJIH, JITIOPBI JaBJICHUA.
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JlaBneHus1 OTIOXKHB-
ITUXCSI HAHOCOB.

TemneparypHo-
BJIAYKHOCTHBIE BO3-
JIeHCTBHUS.

CelicMUYECKHE BO3-
TICHCTBHS.

OTMmeTKH OTI0XKEHuH, ¥, tg@ u C
HAHOCOB.

Temneparypa okpyxarolen
cpensl (BOAbl, BO3AyXa), HAIps-
JKeHHs B OETOHE U apMarype,
PpacCKpBITHE IIBOB U TPEIUH.

CMenieHus1, yCKOPSHHUs, TIEPHO-
JTbI KOJICOAHUH, apaMeTphl JAH-
Hammgeckor peakiun [ TC

MPOYHOCTHU TPyHTA

CHitoBOE BO3AENCT-
BHE PHIBTPYIOIIEHCS
BOJIBI.

BozneiictBus cyddo-
3WMOHHBIX SIBJICHUH.

IIbe30MeTpHrUECKHE HANIOPHI,
TPaInCHTHI HAIIOPA ¥ PacXO/Ibl
(unpTpanuy Ha pa3HBIX ydacT-
kax I'TC.

[IpoTeuxu BoJBI B MOTEPHAX,
CJICBI BbIICTIAYUBaHUA 6eTOHa,
BbICAUYMBAaHUC BOJbI Ha MTOBEPX-
HOCTh O€TOHA, HAMOKAaHHE CKJIO-
HOB. 3aCOpEHNE PEHANKHBIX
yCcTpoicTB. MyTHOCTB 1pO-
(unpTpOBaBIIEHCS BOIBI, €€
XUMHYECKHH COCTaB.

00ecIeueHHIO TIPOIycKa | 1Mo 00eceueHNI0 PUIbTPAUOHHOM

Bonbl gepe3 ' TC

Cocrosiane I'TC B
MIEPUOJI IPOXOXKIE-
HHS IABOJIKOB.

Bo3nelicTBus BOJIH.

BenmunHbl MakCHMabHBIX pac-
XO0JI0B U TUAPOTpadBI CTOKA BO-
Iipl, pesxuM yposHeil HITY,
MITY, PITV.

BricoTa BoiH OT BeTpa, celicMa,
BO3HHKHOBEHHUE BOJIH IpU 00Ba-
JIax Macc 'PyHTa B BOJOXPaHU-
JIWIIA, PYCia KAHAJIOB.
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Beronnbie BonocOpocHbIe (BOCIPUHUMAIOLME HATIOP BO/bI)

No KOM- Harpyska KoHTpoaupyemble mokazaTeny.
/1 TIJIEKC
pacue-
TOB
1 CoOcTBeHHBIN Bec | DU3NKO-MEXaHUYECKHE CBOWCT-
I'TC u rpyHTHI Ba CTPOUTEINIBHBIX MAaTEPUAJIOB U
OCHOBaHUS TPYHTOB OCHOBaHWUS.
JaBreHrie BoAbl HA | DIMIOPHI NABICHUS BOIBI IPH
nmosepxHoctu ' TC. | HITY, MIIY, HakJIOHBI, yTJIBI
IIOBOPOTA CEYEHUN, BEPTHUKAIIb-
HbIE U TOPU3OHTATIBHBIC TIEpe-
8 MEIICHHUS.
—
=
3 OOBeMHBIE CHITBI B3BemmBaroniee u GpuibpTpanu-
E ¢wipTpanuu. OHHOE JIaBJICHHE, B TOM YHUCJIE
§ BBIXOJ] U3 CTPOSI IPEHAKHBIX U
5 MPOTHBO(MIBTPALNOHHBIX YCT-
B POWCTB.
(0]
=
§ JlaBieHre HaHO- OTMeTKH OTIOXKEeHHs, Y, tg® u C
° COB. HaHOCOB.
1
5
2 Jasnenue oT BOJH. | BeicoTa BOJIH, SIIOPHI JaBICHUS.
o)
=

TemneparypHo-
BIIQ)KHOCTHOE BO3-
JelicTBHE.

CeilicMuyeckue
BO3JCHUCTBHS.

Temneparypa okpyxaroien
cpensl (Boza, BO3MYyX), HAMpsi-
KeHus B O6eToHe U apMarype,
PACKpPBITHE IIBOB U TPELIUH.

CMenieHus1, yCKOPSHHUs, TIEPHO-
bl KOJICOAHUIA, TTApaMeTphl K-
Hammaeckor peakiun [ TC
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obecrieueHnIo GUIBTPAITMOHHOMN

MPOYHOCTU TPYHTOB

CuioBoe BO3/eH-
cTBUE PUIBTPYIO-
1Ieicst BOIBI.

BoszetictBus cyd-
(hO3MOHHBIX sIBJIC-
HUH.

IIre30MeTpuyecKre HAMOPHI,
TPaIMeHTHI HATIOpa M PacXobl
(unpTpanMy Ha pa3HbIX ydacT-
kax ['TC.

IIpoTeuku BoIBI B TOTEpHAX,
CJIeJIBI BBIMCTIAYMBAHMSI OCTOHA,
BBICAYMBAHNE BOJBI HAa TTOBEPX-
HOCTH O€TOHA, HAMOKAaHHE CKJIO-
HOB. 3aCOpEHHE APEHAKHBIX
yCTpoicTB. MyTHOCTB TIpO-
(bumpTpOBaBIIEHCS BOJIBI, €€
XUMUYECKHI COCTaB.

o obecrnieueHuto mpomycka Boasl uepe3 [ TC

Cocrosiane I'TC B
MIEPUOJT TIPOXOK-
JCHUS IIaBOAKOB.

OTOXXEHUS HAHO-
COB, CHIDKEHHE
00BEMOB TpaHc-
¢dbopmaruu.

Pabotocmnoco6-
HOCTBH 000pyIOBa-
HUSI U CPEJICTB
yIpaBIICHUSI.

MakcuMalbHbIE pacXobl BOJIbI,
rugporpadsl CTOKa, OTMETKH
yposreit HITY, MITY, PITY.
IIpomyckHas ciocoOHOCTH BO-
J0COpOCOB, CKOPOCTH TEUEHUST
BoJIbI. Pazpymienns 6eToHa nox
JelCTBHEM MyJIbCAalliK U KaBH-
Tanuy. Pa3MpIBBI OCHOBaHUS B
HIDKHEM Obede.

V3MeHeHns MakCUMalbHBIX
PacUEeTHBIX PacXo0B 3a CHET
3anJIeHHs Yalld BOAOXPaHMIIHII]
U MIPOITYCKHOM CIIOCOOHOCTH NPH
OTJIONKEHH HAaHOCOB IIepe]] BOJO-
MPUEeMHHUKaMH.

OTka3za B paboTe MEXaHHYECKO-
r0 000pYyIOBaHU, CPEICTB
ACY, sHeprocHaOXeHUH.
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Boponposoasimue I'TC (TpyObl, KaHAJIbI, TYHHEJIHN)

No KOM- Harpy3ku KoHTpoaupyemble mokazaTeny.
1/ | TuIeKc
pacue-
TOB
1 CoOcTBeHHBII Bec DU3UKO-MEXaHUUECKUE CBOICT-
I'TC u obopynoBa- Ba CTPOUTENIBHBIX MAaTEPUAIIOB.
HUSL. Bec obopynoBanus.
BokoBoe u ropHoe DU3HKO-MEXAHUYECKUE CBOMCT-
JIaBJICHUSI TPYHTOB. Ba IPYHTOB, KOAQ(UIHEHT Kpe-
MOCTH, KOAPQHUIHEHT yIIPyroro
oTmopa.
O
E JlaBienue Boabl Ha OMIopH! AaBICHUS BOJIBI IPU
= noBepxHoctb ['TC pacUYETHBIX TOPU30HTaX (HOP-
é MaJIbHOM, MUHUMaJBHOM, (op-
% CHUPOBaHHBIM).
E
); OOBbeMHBIE CHITBI DMmops! GUIETPAITUOHHBIX U
% ¢dunpTpanum. B3BEIIMBAIOIIUX CHIL.
2
2 IToaBwkHbIE Harpy3- | Dmiopa AaBICHUS OT MOABUX-
g KH. HBIX Harpy30K, BETMYHUHBI IPO-
% ruOOB.
g TemneparypHo- Temneparypa I'TC, HanpsxeHus
BJI&YKHOCTHBIE BO3- B O€TOHE M apMaType, pacKpbl-
JEUCTBHSI. THE [IBOB M TPELIUH B OETOHE.

CKOpOCTH CHIDKEHHS
YPOBHEMN BOJBI.

CelicMu4ecKHe BO3-
JIeHCTBHS.

Benmuuns! nedopmanuii wiut
KPETUIEHHUSI OTKOCOB.

CwMernieHusi, yCKOPeHHs, TIePHO-
16l kosteOanuii I'TC
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(GUIBTPAIMOHHOM
MPOYHOCTH TPYHTOB

CumnoBoe BO3IeHCT-
BHEe (GDHIBTPALIUH U
siBreHui cyddosuu.

BenmuuHb! THe30METPUIECKUX
HaTOpOB, TPAJUEHTHI HAIIOPA,
MOTEPH BOJIbI HA (PUIIBTPAIIHIO.
Hamokanue 0TKOCOB, BHIKIIMHU-
BaHUE BOJIbI HA TIOBEPXHOCTD,
MYTHOCTB BO/IBL.

1o obecneueHuto mpomycka Bojbl uepe3 ['TC

Cocrosiane I'TC B
MIEPUOJI IPOXOXKIE-
HHS IABOJIKOB.

OT102KEHUST HAHOCOB
repe;]] BOJAOIPUEM-
HUKAMH M yIpo3a ux
3aBana, nedopmaris
pycell KaHaJOB.

Bokosas npurou-
HOCTb ¥ M3MEHYH-
BOCTP peKUMa pado-
THI KaHaJIA.

PaboTocrocoOHOCTE
000pyIOBaHUS U
CPEICTB yIPaBJICHHUS.

OTMETKH NOBEPXHOCTH BOJIBI
(HarmopoB) TP MPOITyCKEe MaK-
CUMaJIbHBIX pacxoaoB. [Ipomny-
cknas cnocoonocts I'TC, cko-
POCTH TE€YEHUSI BOJBI B CXKATHIX
cedeHusx, Ha Bonoboe. Pa3py-
mIeHust 0eToHa U Pa3MBbIBbBI OC-
HOBaHUS B HIKHEM Obede.

OTMETKHU OTJI0KEHU HAHOCOB
nepes BogonpueMHuKaMu. Ou-
3UKO-MEXaHUIECKUE XapaKTepH-
CTHK{ HAaHOCOB M OLICHKA yCTOM-
YUBOCTH OTKOCOB OTJIOKEHHIA.
OTIOXEHUS HAHOCOB B KaHAIIax,
M3MEHEHHE HX MTPOITyCKHOM CII0-
COOHOCTH, OTMETKH KPHUBOM
CBOOO/IHOM ITOBEPXHOCTH BOABI
1 OIICHKA BO3MOKHOCTH Iepe-
MOJTHEHUS KaHAJIOB.

Pacxoz[m BOJbI OOKOBBIX IpuToO-
KOB, HCYCTaAaHOBUBIIIUECSI PEKU-
MBI TCUCHH BOJBI B KaHaJIax.
Bricora Boima HEYCTaHOBUBIIC-
TOCsA ABUKCHUA BOIbI.

OTKa3sel B paboTe MEXaHUIECKO-
ro 000py0BaHHMs, CPEACTB
ACY, sHeprocHaOXeHus.
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Cneunanbshibie I'TC (I'C u HC co 3panusimu
He BOCIIPHHUMAOIIHMH HATIOP)

Ne | Komriexe Harpy3ku KonTtponupyemsie
I/ | pacdyeroB TI0Ka3aTeIH
1 CoOcTBeHHEII Bec DU3NKO-MEXaHUYECKHUE M0~
I'C u obopynoBa- Ka3aTelld CTPOUTENIbHBIX Ma-
HUSL. Tepuainos. Bec o6opynosa-
HUSL.

BoszneiictBus puinsT- | OTMETKH MTOBEPXHOCTH KPHU-

@) panuy Ha y9acTKe BOI1 lenpeccHy, Mbe30MeT-

E HCY. pUYECKUE HAOPHI TPAJANEH-

é TBI HAIIOPA.

]

e}

% TemneparypHo- Hanpsoxenus B 0eToHe

e BJI&YKHOCTHOE BO3- apMarype, pacKpbITHE MEX-

‘; JeicTeue. CEKIIMOHHBIX IIBOB, TPEIHH.

bl

QE){ B3anmuble cMmerieHus o

2 IIBaM.

(@]

=

%’ JeiicTBue NOABUXK- [IporuGs! KOHCTPYKITHIA B

g HOU Harpy3KH. MpOJIETAX.

o

o o

= BoznetictBus Hanop- | Hamopsl Bojibl, 1aBiieHHst
HOT'O pCKHMa Ha IIpyu TUAPABINYCCKUX Yia-
TpyOOIIPOBOIBI. pax, BBICOTa BCACHIBAHUS

(HBaKyyMa)'

CelicMuueckue BO3- CMenieHus, yCKOpeHus, Te-
IEUCTBHS. PpHOIBI KOJICOAHMIA.

2 m CuiioBBIE BO3/ICHCT- [Ipe30MeTpHuuecKre HaOpPHI,
g ’§ g BUS (DHITBTPAITIH. TpagueHTHl HAIlopa, PacXObl
§ z 2 ¢unpTpanun. Hamokanue
e = ; OTKOCOB BHICAYMBAHHE BOJIBI
3 &5 Ha TIOBEPXHOCTh, MyTHOCTh
S &2
o A 5 BOJIBI.

258
=]
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3 3amieHre aBaHKaMep
1 3a0MBKa PEIICTOK
MYCOPOM.

Bo3zneticTBus Heyc-
TAaHOBUBIIIETOCS
JBIDKEHUS BOZBI.

Hedopmaruu ['TC.

PaGoTocrioco6HOCTE
MeXaHU4YeCKOro 000-
PYIOBaHHS.

o obecneueHuto mpomnycka Bojsl uepe3 ['TC

CHMXEHHe MPOITyCKHOI CITo-
cOOHOCTH, yBETUYEHHUE pac-
xoza annexkTposHeprun Ha HC
W CHW)KEHHE BBIPAOOTKU

I'2C.

Bricota BoH HeycTaHO-
BUBILETOCS IBIDKCHHS,
OLICHKA BO3MOYKHOCTH TIepe-
JMBa BOAKI Yepe3 rpedeHb
namo.

OtMeTkH rpedHs 1am0,
OLIEHKA BO3MOYKHOCTH TI€pe-
JIMBa BOJbI Yyepe3 rpeOeHb.

Ortka3ssl B paboTe MexaHH4e-
CKOro 060pyIOBaHus,
cpencte ACY, sHeprocHab-
JKCHHSL.

Ipunoxkenue 2. YCTaHOBICHUE SMIIMPUYECKUX 3aBUCUMOCTEMN

MEXKAY NNEPEMEHHBIMU BEIIMYNHAMMU.

Br100op Bua smnupuueckoil dopmyiist [50].

IMycte «y» ecThb QYHKIUS OIHOW MEPEMEHHOW C IIByMs Iapa-
MeTpamu a 1 b. B kauecTBe Habopa GyHKUMI, U3 KOTOPBIX Oyaem
BEIOMPATh SMIIMPHYECKYIO 3aBUCUMOCTh, PACCMOTPUM:

1. mumHeiHy0 QyHKIUIO Y = a+bx,

2. TOKa3aTeNbHYI0 QYHKIHUI0 y = ab”,

3. IpoOHO-panmoHaNBHYIO QYHKIHIO ¥ = 1/(a+bx),

4. norapupMuUecKyto QYHKIHIO y = a +b 1g X,

5. cremeHHyo GyHKIHIO y = ax’, (oHa ompexeisier mpu b>0
napaboIMIeCcKyr0 3aBUCUMOCTb, TIpy b<0 TumepOOIMIecKyo H pu b

= 0 nuHelHy10),

6. runepOosnueckas GyHKIMS BUaa y = a+b/X,
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7. npoOHO-panMoOHANTBHYIO QYHKITHIO BHAA y = X/(a+bx).

Jlist BEIOOpa BHIIa aHATUTHYECKOW 3aBHUcHUMOCTH y = f(X,a,b),
ITOCTPOEHHOW IO NaHHBIM TaONHIBl 2-1, BEIIOJHUM CIICTYIOIIHC
MIPOMEXYTOUYHBIC BhIUMCIICHUSA. Ha 3aaHHOM OTpe3Ke H3MEHCHHS
HE3aBHCUMOW MMEPEMEHHOW BBIOEPEM TOYKH, IOCTATOYHO HACIKHBIC
Y, 10 BO3MOXKHOCTH, JAJIEKO OTCTOSINUE JIPYT OT apyra. bymem cumu-
TaTh, YTO 3TO TOYKH X| U X,. BBIUHCINM IS HUX CpeHee apudme-
THYECKOE 3HAYECHUE Xap= (X11Xp)/2, CPEIHEE TEOMETPHUECKOE — Xreon™

A/ XX, W CpeljHee FAPMOHHYECKOE Xrapy= 2XiXn/(X11X,). [0 BBIUMC-

JICHHBIM 3HAYEHHUSIM HE3aBHCUMOM MEpEeMEHHON HailJieM Mo MOCTPo-
€HHOMY TpaUKy COOTBETCTBYIOIIME 3HAYCHHS 3aBUCHMOW Tepe-
MEHHOM.
Xap%y* 1s XreOM%y*Z, XrapM_)y*3 .
BremonHuM BcrioMoraTensHbIE BBIUMCIEHUS I KpailHWX 3Ha-
YeHUN 3aBUCHUMOW TiepeMeHHOH. CpemHee apupMeTHIecKoe-

Yap=(Y11Yyn)/2, CpelHEe TEOMETPHUCCKOC- Yreow™ +/ V,V, H CpelHee
rapMoHHuYecKoe- 2y Vn/(y1+y,). CpaBHUM HalcHHBIE W3 Tpaduka
Y1, ¥ 2, Y 3 C BOIYHCICHHBIMH 3HAYCHHAMH Yaps Yreow> Yrapw 1 OIIEHUM
CIICITYIOIINE PE3YJIbTATHI MIOTPEIIHOCTH CPABHEHUS:

Ny 1-Yap/= €1- JUIs TMHEHHOH ByHKIHUH,

/y*l—yre(,M/= €,- IS TIOKa3aTeNbHON (PYHKIINH,

iy 1-Yrapw/= €3- JUIsl IPOOHO-paLlOHANBHON QyHKIMHU Buja (3),

/y*z—yap/= €4~ st morapuMuuecKoi QyHKITUH,

/y*z-yreOM/Z €s5- IJIS CTETICHHOM (hYHKIIUH,

/y*3—yap/= €¢- ISl TUTIEPOOITMYECKO (PYHKIINH,

/y*3-yrapM/= €7- 1151 IPOOHO-palMoHaIbHOU (yHKIMK Bua (7).

HckoMoii 3aBHCHMOCTH OYJIET COOTBETCTBOBATh 3HAUCHHE € =
min.

[pumep. I[lomobaTh SMIHUPHUICCKYIO 3aBUCHUMOCTh IS (PyHK-
LMK, 3aJaHHON Ta0nuIeh 2-1

Tabmuma 2-1
1 2 3 4 5 6 7 8 9
521 308 240.5 204 183 171 159 152 147
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500
400
300
200 .

100 ¥

> Puc. 2-1.

123 45 6 7 89

Pemenue.

1. IpenmonoxxuM, 4TO B JAaHHOM HpUMEpPE KpailHHE TaOJIUIHbIC
3HAYEHUs1 AOCTATOYHO HaAeKHbI. [I[poBeaemM BCIIOMOTaTelbHBIE BbI-
YUCJIEHUA W HalJIeM Uil KpallHUX 3HAYE€HU HE3aBUCHUMOW NEPEMEH-
HOH X;=1 n X9=9 cpennee apudmeTnuecKkoe X,,= (X;+X9)/2= 5, cpen-

HEe TEOMETPUUECKOE Xreou= +/X; Xy = 3 U CpefiHEe TapMOHHUYECKOE

Xrapm— 2X1Xo/(X1+X9)=1.8.

2. Tlo rpaduky HaiiieMm 3HaUCHHS QYHKINH, COOTBETCTBYIOIINE
BBIYHCIICHHBIM 3HAYEHHSAM apryMEHTa: I Xqp= HMEEM y*1= 180,
TUIS Xreon™= 3 UMEEM y*2=240, TS Xpapy= 1.8 IMEEM y*3= 341.

3. BBINOAHKMM JOMOJHUTEIBHBIE PAacdeThl AJS 3aBUCUMOH Iie-
pemenHoi. Haiimem ans kpaiflHUX 3HaueHHUH cpegHee apudmeTHye-
CKO€ Yu=(Y11Tyn)/2= (521+147)/2= 334, cpenHee reoMeTpHyecKoOe
Yreo= V521%147 =274, cpemHee TapMOHHYECKOE Yrapn= 2Y1Yn/
(y1+yn)=2%521*147/ (521+147)==228.

4. CpaBHHM HaiifeHHbIC U3 rpaUKa y |, y 2 1y 3 C BBIUHCICH-
HBIMH 3HAYEHHUAMH Yap, Yreow H Yrapy H YCTAHOBHM BHJ| 3aBHCUMOCTH,
HMEIOLICH HAaMMEHBIIYIO ITOTPEIIHOCTb.

JlaHHBIC CpaBHEHUS ITOMECTUM B TaOIHUITY 2-2.
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Tabmuma 2-2

Ne Bun 3aBu- Ilepemennbie JInnenusanus OrreHka 11o-
H\H CHUMOCTH y X 3aBUCUMOCTH rp€IIHOCTH
1 y=a+bx y X y=a+bx e=1y - Yap/=
/180-334/=154
2 | y=a*b" lgy x | lgy=lga+ &Y 1- Yre.
xlghb on/=/180-
277=97
3 | y=1/atbx) | Iy x | 1/y=atbx e=/y 1
Vrapw/=/180-
229/=49
4 | y=atblgx y lgx |y=atblgx &4=1y -
Yap/=/240-
334/=94
5 y=a*x’ lgy lgx | lgy=lgat £5=/y »-
blgx Yreon/=/240-
277/=37
6 | y=atb/x y 1/x | y=a+b(1/x) =y 3
Yap/=/341-
334/=7
€=min
7 y=x/(a+bx) Iy 1/x 1/y=a/x+b e7=/y*s-
Yrapw/=/341-
229/=112

ITockonbKy HaMMEHbIIAsE U3 A0COMIOTHBIX OIMUOOK CTh € B Ka-
YEeCTBE AHATUTHUYECKON 3aBUCHMOCTH CIIEAYeT BhIOpATh TUMepOOITHU-
YECKYIO 3aBUCUMOCTh y=a+b/X.

Iloxbop g BeIOpaHHOM 3aBHCMMOCTH K03Gh@uIMEHTOB a 1 b

METOJAOM HAMMCHBIINX KBAaAPATOB.

BreipaBHUBaHUE 1O THUIEPOOIMUECKOW (YHKIUH. YpaBHEHHUE
umeet B y=a+b/x wmu y=a+b(1/x), e a u b HEU3BECTHBIE TTOCTO-
SIHHBIE, OTIpe/ieNsAeMbIe TI0 POopMyJIam:

B Z(l/x)Z(l/x)y—Z(l/x)ZZy

[Z:(l/x)]Z - nZ:(l/x)2
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ITocnenoBaTenbHOCTD BEIUMCIEHUN MTOKa3aHa B Tabnuie 2-3.

Tabnuma 2-3
o |y x | (W) y (1) (1)y y' vy | )
m\in

1 2 3 4 5 6 7 8 9 10

1| 521 | 1 1 271441 1 521 521 | 0.713 | 0.50837
2 | 308 |2 | 05 94864 0.25 154 300.86 |-1.862 | 3.46704
3 2405 | 3 | 0333 | 578403 | 0.1111 80.167 23972 | 0.78 | 0.60788
4 | 204 | 4 | 025 | 41616 | 0.0625 51 204.65 | -0.65 | 042185
5 | 183 | 5 | 020 | 33489 0.040 36.6 183.61 |-0.607 | 0.36845
6 | 171 | 6 |0.167 | 29241 | 0.02778 285 16958 | 1421 | 2.02019
7 1 159 | 7 |0.143 | 25281 | 0.02041 22713 15956 |-0.558 | 0.31184
8 | 152 | 8 |0.125 | 23104 |0.015625 19 15204 |-0.043 | 0.00187
9 | 147 | 9 |0.111 | 21609 |0.012346 16.333 146.19 | 0.802 | 0.64303
S |20855 | 45 | 2.829 |5984853 | 1.53977 9293143 | 208621 |-0.004 | 8.3505

KonnuectBo mannbix n=9. CymMmupys 3HaueHHs] KOJOHOK 2, 4,
6, 1 7 mOdy4YuM:
>y=2085.5, Y(1/x)=2.829, ¥ (1/x)*=1.53977,
2(1/x)y=929.3143

Hatinenasie cyMMBI TIoficTaBisieM B BeipaxeHus (a) u (b) momy-

YUM:
_2.829%929.3143 -1.53977x2085.5

. =99.437
(2.829) —9x1.53977

a

_2.829x2085.5-9x929.3143
(2.829) -9x1.53977
Hckomoe ypaBHEHHe uMeeT BU Y =99.44+420.85/x
[Noncrarnsst naHHBIE KOJIOHKU 3 B MOJIYYCHHOE YpaBHEHUE, pe-
3yJIBTaThl BHECEM B KOJNOHKY 8. Pa3HOCTh MeXIy 3aaHHBIMU 3HAUe-
HUSIMH Y ¥ TIOJTyYCHHBIMHU 10 YPABHEHHIO BHECEM B KOJIOHKY 9. Bo3-
BEZIeM B KBaJpaT JaHHbIE KOJOHKU 9, pe3ysbTaThl IOMECTUM B KO-
nmorke 10. Cymmupyem nmaHHbIe KOJIOHOK 9 m 10. Benmnuuny ocHOB-
HOH OIMOKY HaiijeM 1mo dhopmyie:

o, = Sh-») _ /8-3505 ~1.022 <23.2
n—1
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OTa BeITMYHMHA SBIIACTCSA pasMepHoi. Ee MOXXHO cuuTaTh Maioit
Y IPU3HATH BRIPAaBHUBAHHE yIOBIETBOPUTENBHBIM, ECII OHAa MEHee

0.1 y=0.1x2085.5/9=23.2

TecHOTY CBSI3M MEXIy ABYMsI IEPEMEHHBIMH XapaKTepU3yeT KO-
3G GUIKEHT KOPPENSUH (U1 HENMMHEHHBIX 3aBUCIMOCTEH KOppeJs-
LIMOHHOE OTHOIIEHHE)

CBs3b cunTaeTcs JOCTaTOYHO TeCHOM, eciii R> 0.7

2
Ziy_(;)z =\/%9853 _(231,7)2 =113 cpennee kBajapa-
n

rue o,=

TUYHOE OTKJIOHEHHE 3aBUCHUMOH IepeMeHHOH (y). ¥ - cpenHee

apudMeTHUecKOe 3HAaUCHHE 3aBUCUMOM TIEpEMEHHOH (Y).

YcranoBienne QPyHKUMOHAJBLHOW 3aBHCHMMOCTH, MPEJACTAB-
JIeHHOi1 mapa0oJ10ii n-i cTeneHy.

y=a,+ a;x + a,x* +....2,x",

rze aj, ay, ....4,- HEM3BECTHBIEC mapaMeTpshl. i1 UX HaXOKIACHUS
BOCITOJIB3yEeMCSI HMHTEPIOJIAIHOHHON dopMmynoii YeOrimena [35],
KoTopass mMeeT BUI: Y=Kqo(X)+kiqi(X)tkoqa(X)+...Fkaqu(x). 3mech
BesiMunHa A<n-1 xapakTepu3yeT MOpsI0K mapaboJIbl. N- YKCIO 3Ha-
YeHUN HE3aBHCHMOW TiepeMeHHOW. B 3Toit dopmyne aprymeHTOM

- - ui
SIBJIIETCS BEJIUWYUHA X=1 , TI€ U = z . ITociienoBaTeIbHOCTE BBI-
n

YHUCJICHUS M CHOCOOBI ONpEAeNeHHs BXOIAIINX B HHTEPIIOJSINOH-
HYy10 GopMyITy KO3 PHUIIMEHTOB ITOKa3aHO Ha pUMepe TaOIuIpl 2-4.
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Tab6nuua 2-4

Ne |y u y X= YiXi x| X'y x;’ xi' X7'Yi x;” x;" oAf(y) | 5f(y)
u-u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 2 1 4 -6 -12 36 72 | -216 | 1296 | -482 | -7776 | 46656 29 2.1
2110 |3 100 -4 -40 16 | 160 | -64 | 256 -640 | -1024 4096 9.6 13.1
3117 | 4 289 -3 -54 9 153 | -27 81 -459 -243 729 16.3 | 20.6
4|33 | 6| 1039 -1 -33 1 33 ) 1 -33 -1 1 356 | 37.7
S5 51 | 7] 2601 0 0 0 0 0 0 0 0 0 48.5 | 484
6| 66 | 8 | 4256 +1 66 1 66 1 1 66 1 1 63.5 | 612
71 96 | 10 | 9216 +3 268 9 864 27 81 2592 243 729 99.8 | 953
8 | 120 | 11 | 14400 | +4 480 | 16 | 1920 | o4 256 | 7680 | 1024 4096 121.2 | 117.6
9 | 172 | 13| 29584 | +6 | 1032 | 36 | 6192 | 216 | 1296 | 37152 | 7776 | 46656 | 1703 | 175.3
> | 567 | 63 | 61639 1730 | 124 | 9160 0 3268 | 45926 0 102964
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1. Omnpenenenue mapaboOIBI HYJICBOUW CTEIICHH.

Haxomum Yy=567 u 3aHOCHM B KOHEIl KOJOHKH 2 Tabi.2-4.
Onpenenum BeNUYMHY Ko. OHa paBHa

e 2 =207
.9

Jlns ypaBHeHus: mapaGonibl HymaeBoro mopsaaka o(x)=x’-1. Ha-
XOAMM ypaBHEHHE napaboibl HyseBoro mopsaka of(y)=keqo(x)=63.

OnpesieM OCHOBHYIO OmHOKy. JIjis 3TOr0 HAXOMUM Vi U 3a-
MOJHAEM KOJOHKY 4. Yyi’= 61639. HAXOANM BEIHUMHY 3 =2y -

2
z( ) =61639- 67 =25918. OcHoBHas ommOKa paBHa

n
\/ >, \/259118 o

2. OmpenencHue napa6onbl Heplsoro TopsiaKa.

_ 2 -

—7 U X;{=U;-U U 3am0JIHIEeM

Brruncngem Y u=63.
n

KOJIOHKY 5.

Brraucnsiem npousBeneHne yiX; U 3aloIHsIeM KOJOHKY 6, Haxo-
M 2 yixi=1730.

Briuncisgem xiz , 3aIIOJIHSIEM KOJIOHKY 7 M HaxoAuM inz=124.

Briuucnsem k= Zyx @ =13.95
Zx 124

Hns mapabonsl 1-ro mopsinka BenumuuHa (i(X)=Xx. [loaTomy
K1q1(x)=13.95x.

CrknagpiBaeM koqo(x)+k;q;(x)=63+13.95x. MckoMoe BEIpaxeHne
1f(y)= 63+13.95x

BhIuncasieM OCHOBHYIO OWIMOKY Y=~ Ki2Xi= 25918-

13.95%%124=1784.5 o, = Zl = /1784'5:15.9.
n—2 7

Tak xak Oy 3HAYUTEIBHO IMPEBOCXOAUT O, TO HHTCPIOJINPOBA-
HHUEC JOJIXKHO OBITh MMPOAOJIKCHO.
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3. Omnpenenenrie mapadobl 2-T0 M 3-TO TOPSIKA.

Brraucisiem mponsBencHe xizyi , 3aIlOJTHsIEM KOJIOHKY 8 W Ha-
XOJIUM, 4TO . Xi2y1=9460. Brruucnsem xi3 , 3aIIOJIHSIEM KOJIOHKY 9 U
HaxOIuM, 4TO ¥x;°=0. Boruncisiem xi4, 3amoHsIeM KOJOHKY 10 m
HaxOJUM, 4TO ., Xi4=3268. BrruncisieM BEITHUYHUHEI

2 3
A D x; _ 124’b: inz _ 0,
n 9 D oxl 124

Co=Y X' boYxi- AyY xi*= 3268-0*0- % %124 =1559.56

Brraucnsiem BenmuauHy Kyqo(X)
inzy - kozxiz B kozx?
k2 = =
G
9460 —-63%124-13.95%0
1559.56

=1.06

Q(x)= (X byx- Ay)= x> — 0% x — % =x*-13.78

koqp(x)= 1.06(x*- 13.78)= 1.06x*-14.6

CknaneiBaeM koqo (x)+k;qi(X) + koqp(X) 1 monmyunM ypaBHEHHE
mapaboJIsl BTOPOTO MOpsIKa

Lf(y)= 63+13.95x+1.06x>- 14.6= 1.06x*+13.95x+48.4

Brrancisiem 0CHOBHYO OIIHOKY
Yo=3- K, °C,=1784.5- 1.06°1559.56=32.12

o 2. _ 3212 N
n-3 6

Ecnmu IMMOJTYYCHHOC 3HA4YCHUC 02:2.3 cyuTaTth JOCTAaTOYHO Ma-
JIbIM, TO MOXHO OrpaHUYUTHCA BBIYUCICHUCM r[apa6onbl 2-r0 Imo-

psnka. [locne 3Toro HeoOXOANMO MEPEHTH OT apryMeHTa X= U- U =
u- 7 K apryMeHTy U, OJCTaBUB B YpaBHEHHE MapaboIibl 2-r0 HOpsiI-
Ka x=u- 7. Torna oKoH4aTenbHO MOITYIUM
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Lf(y)= 1.06(u- 7)*+ 13.95(u- 7)+ 48.4
1503051
»f(y)= 1.06u*+ 0.89u+ 2.74

Jyis mpuMepa BBITIOJIHUM BBIYMCIICHUE TTapadoIIbl 3-TO MOPSIIKA.

Brruucnsiem npousBeneHue Xi3yi,BaHOJ'IHﬂeM KoJMoHKY 11 u Ha-
XOIUM XX, yi= 45926.

BbIuncisieM X;’, 3amonHseM KOJIOHKY 12 ¥ HaXoauM, 4TO ¥x,°=0.
Brrancnsem xi6, 3aloJHseM KOJOHKY 13 u HaxoguMm, dTO
in‘/’: 102964. Beraucisem BBIPAKCHHS:

C3: ZXiS- szXi4- A22X13:0- 0*3268- %O: 0. Dzz iné_ szXiS-

ArYxi'=102964- 0%0- 12.58*3264= 45025.778
C, _1559.56 c, XX

A= 12.577, b= —=-=—=
T2 124 T, Y
_0 _0_

1559.56 124

E3=D;- b3Cs- AsYx;*=45025.78 - 0%0 — 12.58*3268=3914.34

OmpenensieM k;q;(x)
ks= Zyix? - kOZx;— k1zxi4 - k,C, _

3

45926 -63*%0-13.95*3268-1.06*0
3914.34

=0.0862

124
Q3(x)= (x- b3)qa(x)- Asx= (x- 0)(x2 - T) - 12.58 x=x-26.36 x
K3qs(x)= 0.0862(x’- 26.36x)= 0.0862 x°- 2.267 x

Brrancisiem ypaBHeHue napa0oiisl 3-ro mopsaka
3f(y)= kogo(x)+ kiqi(x)+ kaqa(x)+k3qs(x)=
= 63+13.95x+1.06x>- 14.6+ 0.0862x> - 2.267x
sf(y)= 0.0862x*+ 1.06x7+ 11.68x+48.4
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Brrancisiem 0CHOBHYTO OITHOKY
Y= Y,- k3 E3= 32.12-0.08627%3914.34=3.15

ﬁ =0.79
5

Tak kak 05>G; TO, CJe0BaTeIbHO, BRIPABHUBAaHUE T10 TIapadosie
3-ro mopsiKka AaeT HECKOJBKO JIydlllee MpuommKeHne. Bennunna o
MaJIo OTIIUYAeTCS OT G, M TIOATOMY JalibHEHIee YBeTUICHUE TTOPSI-
Ka mapaboinel HenenecooOpa3Ho. BeipazuM aprymMeHT X (YyHKIHA
3f(x) gepe3 apryment u. i 3TOr0 BMECTO X MOJCTaBUM, KaK M pa-
Hee (u- 7) B 3f(x).

5f(y)=0.0862(u- 7)*+ 1.06(u- 7)°+ 11.68(u- 7)+48.4
sf(y)= 0.0862u’- 0.75u’+9.51u- 10.99

B xomonkax 14 u 15 mpuBeneHsl BBIDOBHEHHBIC 3HAUEHUS Y,

BEIYMCIICHHBIE TI0 TTapabonam 2-i u 3-i cTeneHu.

YcranoBiaeHne (PyHKUHMOHAJIBHON 3aBHCHMOCTH, IPEACTAB-
JICHHOH ypaBHeHHeM MHOKeCTBEHHOW Koppeasiuuu [27].

VpaBHEHHE MHOKECTBEHHON KOPPEISAINY C HE3aBUCHMBIMU TIe-

PEMEHHBIMH X, Z, U, V UMEET BHI:
y= apt+ a;X + a,Z + azu + ayv.

Jlns onpenenenust K03(MMOUITMEHTOB ag, a1, p, a3, U a4 COCTABIIS-
€TCs CHCTEMa HOPMAJIbHBIX YPaBHEHHUM.

aoh +a;2x + a2z +a2u+a2v=2y

o2 X + a1 x> + a,Y X7 + a32 XU + a2 XV = 2 Xy

aoxz + a1Y Xz + 4,07 + asyzu + a,>zv = Yzy

apxu + a;Xxu + a,Yzu + asyu’ + a;yuv = Yuy

o2V + 412XV + 20Zv + a3y uv + agxve = Yvy

BenuuwHe! n, X, Z, v, y ObIBAaIOT 3aJaHHBIMA. BeIWYUHBL XZ, XU,
XV, Xy, u’, y* BBIYHCIISIOT.

JInst penieHust STHX ypaBHEHHH MPEABAPUTEIBHO BBHIUNCIISIOTCS
TaK)Ke CYMMBI BEJIMYUH XX, D.Z, ¥x%, Yxz u Tak panee. BorauciaeHus
KO3 GUITMEHTOB MOXKHO BECTH B TAOIIMYHON (hopMe, HCIIONB3Ys Tal-
mutty (A.B.C)
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Tab6muma ABC

0 X z U v y
Ci Coo Ch Cy Cs; Cu - cpeaHue
Ai AOO All A22 A33 A44 - KBaJApaTbl
Soo Cio Cao Cso Cyo
0 Boo Ay Ay Az Ay
1 ajo a aso 40 aso a’s0/Coo
X Sio Sii Cy Cs Ca
Bio Bn As Ag Ay
big 1 A 31 g as; 3251/C11
z Sao S S Cs, Cy
By By By, Az Agp
bao b 1 a3 g as2 3252/ Cy
u S0 S NEY) S33 Cus
B3 Bj, Bs; B3 Ay
bso b3 b3, 1 43 as3 3253/ Cs;
\4 S40 Sai Saz Sus Sus
Byo B4 By By By
bso by by, bys 1 dsq a254/ Cu
y Sso Ssi Ssy Ss3 Ssq Sss
Bso Bs; Bs» Bs; Bs4 Bss
bso bs, bs, bs; bsy 1 Bss/(n-5)

Brruucnenne nokasaTenei U 3aoIHeHHE Ta0JIUIbI ITOKAKEM Ha
npumepe. Umeem

n=33 Yx=706, >x=16912, Yz=701,

Y75 =19625, Yxz=15486,

Yu=2800, Yu”=359558, Yxu=>52617, >zu= 68669,
v =2425 Yv*=231553, Yxv=>52589, Yzv=49223,
Suv = 195131

Yy =580.9 Yy*=11236.8, Xxy = 12545.9, Yzy = 12170.4,
2uy = 48045, Yvy =42210.3

3aJaHHBIMU SIBIISIOTCS CICAYIOIINE BETUYHHBIL:
a00=boo=a1; = b1 = axn = by, = a33 = b33 = ay = buy =ass =bss = 1
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Boo = Seo =n =33 S;1 =2x"=16912

Sy1 =2xz = 15486 S3, = 2zu = 68669

Biy=S10=2x=706 Syp=27=19625

S31 = ZXU =152617 S42 = ZZV =49223

By =Sx=2z=701 S3=>u’=359558

S41=2xv=52589 Ss,=2zy=12170.4

B3() = S30 = Zu = 2800 S44 = ZVz =231553

Ss1=2xy=125459 S4=2>uv=195131

Bio =S40 =2v=2425 Ss5=>y*=11236.8

Ss3 = 2uy = 48045

Bso=Ss50=2y=580.9 Ssq=2vy =42210.3

BBINOMHUM BBIYHMCICHHE OCTANBHBIX MMOKa3aTenei Ta0omuisl (A,
B, C).

[Mpumeyanue: 3HaueHHs (a) BHOCATCS B TaOIWIYy ¢ OOpaTHBIM
3HAKOM (3HaK + 3aMEHsETCS Ha — ¥ HA000pOT).

1. Agp=1:Bgpp= 1:33 = 3030303*10® Tak kax BenTMUMHBI A BBIpa-
KAKOTCS APOOSIMU PEKOMEHIYEeTCSl X BBIYHCIATH C 6-8 3HAKaMH 110-
CJI€ 3aIIITOM.

2. SIO=ZX:706, B10=S10*b00:706*1:706,
b10=B10:B00:706133: 213939, 811:ZX2:16912,
B11=S11-b10B10=16912-21.3939*706=1808, b;;=a;=1,
a10=b10*a00= 213939*(—1): -213939,

Aqo = 250:B11=-21.3939:1808=- 1.183291*10°,
A11= 311:B11: 1: 1808= 53310*10_8

3. Sz():ZZ:701, B20=Sz()*b11: 701*1:701,

b20=B20:B00: 701:33= 212424, SZIZZXZZ 15486,

B11=S21- b19*Byy= 15486-21.3939*701= 489,

b21= By1:By= 489:1808= 0.2705, S»,=2z"= 19625,
B2,=S,2-b20*B1y-b,1¥B,1=19625-21.2424*701-0.2705*%489=4602,
by,=a=1, a;1=b,;*a,;=0.2705%(-1)=-0.2705,
a50=byp*aggtby*ap= 21.2424%1- 0.2705%21.3939=-15.4554,
An=25:By=1: 4602=21.730%10",

Aso= 230:By= -15.4554:4602= -335841*107%,

Ax= 251:By= -0.2705: 4602 = -5878*10™®,
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4. S3():ZUZ 2800, B30= S30*b00:2800*1: 2800,
b30= B30:B00: 2800:33= 848485, S31:ZXUZ 52617,

B31=S31- b1o*B3p= 52617-21.3939*2800= -7286,
b31= B31:B1;= -7286:1808= -4.0299, S;3,= > .zu= 68669,
B3,=S35-b20*B3¢-b,1¥B3;=68669-21.2424*2800+
+0.2705*(-7286)=11160,
b32= B32:B22: 11160:4602= 24250, 833=Zu2= 359558,
B33= S33- b30*B30- b31*B31- b32*B32:359558-848485*2800-
-(-4.0298)*(-7.286)- 11160%2.4250= 65554, bs;3= az;=1,
az3= b32*322: 24250*(—1):-24250, a3 = b31*311+b32*321:
=(-4.0298*1-2.4250%0.2705)(-1)=4.6855,
a3=bzo*agytbs ¥agtbs,*¥a,=[84.8485%1+4.0298*(-21.3939)+
+2.4250%(-15.4554)](-1)= -133.5825,

A33= 333:B33: 1:65554= 1525*10_8,

Aso= a30:B33=-133.5825:65554= - 203775*10°%,
As= a3:By;= 4.6855:65554= 7147*10°,

Asr= a3:Bys= - 2.4250:65554= - 3699*10°,

5. S40:ZV:2425, B40=S40*b00:2425*1:2425,
b40=B40:B00:2425:33: 7348, S41:ZXV:52589,
B41=S41-b10*B40:52589-21.3939*2425:709,
b41=B4;:B11=709:1808=0.3921
S42:ZZV:49223, B42=S42-b20*B40-b21*B41:49223-
-21.2424%2425-0.2705%709=-2482,
b42=B42:B22:—2482 :4602=-0.5393 ) S43:ZUV:1 95131 ,
B43=S43-b30*B4g-b31*By1-b3,*By,= 195131-84.8485%2425-
~(-4.0298)*709 -2.4250*(-2482)= -1751,
b43=B43:B33: -1751:65554= -00267, S44:ZV2:23 1553,
B44=S44-b40*B40-b41*B41-b42*B42-b43*B43:23 1553-73 48*2425-
-0.3922%709-0.5392)*(-2482)-(-0.0268)*(-1751)= 51700,
b44=B44:B44:1, a43=b43*a40= -00268*(-1): 00268,
au=b*ay+bg*as= [(-0.5392)* 1+(-0.0268)*(-2.4250)]
#(-1)=0.4742, 25=b41*byy+bas*as+b*ay= [0.3921%1+(-0.5392)*
(-0.2705)+(-0.0268)*4.6855](-1)=-0.4123,
a40=b40*a00+b41*am+b42*a20+b43*a30=[73 A48%1+0.3921*
#(-21.3939)+(-0.5392)*(-15.4554)+(-0.0268)*(-133.5825)]*(-1)=
-76903, A44=a44:B44=1 :51700=1934* 10_8,
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A43=a43:B44=0.0268:5 1700=52*1 0_8, A42=a42:B44= 0.4742:51700=
=917*10°®, Ay;=as:Bys=-0.4123:51700=-797*10",
A40=a40:B44= -76.903:51700= -148748* 10_8

6. Sso=2y=580.9, B5¢=S5¢*bo=580.9*1=580.9,
b50=B50:B00: 580933:17603, S51=ny=12545.9,
B51=S51-b10*B5y=12545.9-21.3939*580.9=118.2,
b51=B51:B11:1 18.2:1808=0.0654 SSZZZZy:1217O.4
B5,=S55-b20Bs¢-b2; *Bs;= 12170.4-21.2424*580.9-
0.2705*118.2=-201.3, b5,=Bs,:B,,=-201.3:4602=-0.0437
S53:ley:48045 B53=Ss3-b30*B50-b31*B51-b32*B52:48045-
84.8485%580.9-(-4.0298)*118.2-2.4251*(-201.3)=-278.6
bs3=Bs3:B33= -278.6:65554=-0.0043 SS4ZZVy:42210.3
Bs4=S54-b40*Bso-b41*Bs1-bg2*Bsy-b43*Bs;=
=42210.3-73.485%580.9-0.3922*118.2-(-0.5392)*(-201.3)-
-(-0.0268)*(-278.6) =-639.4,
bss= Bs4:B4y=-0.639.4:51700=-0.0124, S55=Zy2=1 1236.8
Bss= Sss-bsg*Bsg-bsi *Bsi-bs:*Bsy-bs3*Bs3-bss*Bss=
=11236.8-17.603*580.9-0.0654*118.2-(-0.0437)*(-201.3)-
(-0.0043)*(-278.6) - (0.0124)*(-639.4)= 985.6 bss=1.
354=b54*344: (-00 1 24)*(- 1 ):OO 124
a53= bsy*as+bse*ag= [(-0.0043)*1-+(-0.0124)*0.0268](-1)= 0.0046
352=b52*322+b53*a32+b54*a42: [(-00437)* 1+(-00043)*(-2425)+
+(-0.0124)*0.4742](-1)= 0.0392
a51=b51*a11+b52*a21+b53*a31+b54*a41=[0.0654* 1+(—0043 7)*
(-0.2705)+(-0.0043)*4.6855+(-0.0124)*(-0.4124)](-1)=-0.0622
aso= bsp*aggtbsi*ajotbsy*aztbs;¥azgtbss*a=
—[17.603*1-+0.0654*(-21.3939)+(-0.0437)*(-15.4575)+
+(-0.0043)*(-133.5757)+(-0.0124)*(-77.01)](-1)=-18.4086

OmpenenuM BecoBbie K03 durneHts ['aycca.
Cor=Ag*1+A g% a9t Az0* a3+t Asz0* 230+ A4 *249=3030303*1+
+(-1183297)*(-21.3939)+
+(-335896)*(-15.4575)+(-203703)*(-133.5825)+
+(-149012)*(-77.01)=72224323* 10°®
C10=A10*1+A20*a21+A30*a31+A40*a41= (—1 183297)* 1+
+(-33589)*0.2705+(-203703)*4.6855+
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+(-149012)*0.4129=-2208360*1 0"
C20=A20*1+A30*a32+A40*a42= (-335896)* 1+(-203207)*(-2425 1 )+
+(-149012)*0.4742=87626.6*10°®
Ci0=Az0*1+A 0% a5= (-203703)*1+(-149012)*0.0268=
=-207697*10™
C=A4*1=(-149012)*1=-149012*1 0"
Cii=An* 1+ Ay *ay+ Az * a3 +Ay *ay= 53310% 1+
+(-3876)*(-0.2705)+7145%4.6855+(-798)*(-4129)=
=90707*10"®
C21=A21*1+A31*a32+A41*a42= (-5876)* 1+7145*(-2425 1)+
+(-798)*0.4742= 23582*10"
Ci1=A ¥ 1+A 1 *a= T145%1+(-798)*0.0268=7124*1 0"
Ca=Ag*1= (-798)*1=-798*10™®
C22=A22*1+A32*a32+A42*a42= 21730*1+
+(-3698)*(-2.4251)+918*0.4742=31133*1 0"
C32=A32*1+A42*a43= (-3698)*1+52*00268:
=-3673*10"
Cn=A4;*1=918%1=918*%10"
Ci=As*1+A 5% ag= 1526%1+52%0.0268=1527*%10"
Cy=Agu*1=52%1=52%10"
— _ *1N-8
(?:4 A449é%35 10

n_5:—33_5:35.18

[To pe3ynpTaTam BeMucIcHUH 3amonasercs Tadnumna (ABC)

Tabmuia (ABC)
0 X z u v y
o o 72224323 | 90707 31133 1527 1935 - cpen-
SRS 3030303 53310 21730 1526 1935 Hui
*U= jf KBajl-
par
33 -206714 | 87626.6 | -207697 | -14901
0 33 -118330 | -33589 | -203703 | -14901
1 -21.394 | -15.458 | -133.583 | -77.01 | -18.409 | 501.7
X 706 16912 -23582 7124 -798
706 1808 -5876 7145 -798
21.3939 1 -0.2705 | 4.6855 -0.4129 | -0.0622 | 4.27
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z 701 15486 19625 3673 918
701 489 4602 -3698 918
21.2424 0.2705 1 -2.4251 0.4742 0.0392 4.94
u 2800 52617 68669 359558 52
2800 -7286 11160 65554 52
84.8485 -4.0298 | 2.4251 1 0.0268 0.0046 1.39
v 2425 52589 49223 195131 231553
2425 709 -2482 -1751 51690
73.485 0.3922 | -0.5392 | -0.0268 1 0.0124 7.95
y 580.9 12545.9 | 12170.4 48045 422103 | 11236.8
580.9 118.2 -201.3 -278.6 -639.1 985.6
17.603 0.0654 | -0.0437 | -0.0043 | -0.0124 1 35.18

ITorpemHocTy U OKPYIJIEHUS JONMYLIEHHBIE B IPOLIECCE pacuera
MOTYT IPUBECTHU K IEMTHON PEeaKkLUUH OMIHNOO0K», B CBA3H C THUM CHC-
teMa (ABC) HyXIaeTcs B TPOBEPKHU Pe3yJIbTATOB.

1. b00*310+b10*311:1 *(-21 3939)+21 .3939*1=0

2. b11*321+b21*322:1 *(-02704)+02704* 1=0

3. boo*azo+b10*3.21+b20*&22:1 *(-154575)+213939*(-02704)+

+21.2424*1 =0

Takum jxe 00pa3oM BeneTCs OIpeleleHrne BCeX OCTAJIbHBIX Be-
nuarH. KpoMe Toro, B KBaipaTax IOKa3aHHBIM HIKE, CYMMa Ipo-
W3BEICHUI MPOTHBOIOIOKHBIX CTOPOH JIOJDKHA OBITH paBHa «0».

1 ay azy aym Bi Asr Asi Ay ay™1+a4,% by +ass%bs +1%by =0
by 1 axn ayn By By Ay Ay 1¥bgitay *batas *bastas*1=0
by by, 1 a; Bsi By Biys Ay Ay*BiitAp*Boi+Ass*Bsi+AL*By=0
by by bz 1 Bay Ba Bus Auy Aj1*BytAy*BaytAs *BastAs *By=0

B pesynbraTe BceX BBIUMCICHHWH MPOW3BEACHHBIX B TaliHIle
(ABC) umeem ypaBHenue y=f(x,z,u,v). Koaddunuentst sToro ypas-
HEHUS TPEJICTaBICHBI B CTOJOIE «y», HO CIEIyeT yYHTHIBATh, YTO
3/IeCh OHH BCE€, KPOME ass =1, B3ATHI ¢ 00paTHRIME 3HaKamMu. Ciemo-
BaTEJIbHO, HICKOMOE YpaBHEHHE NMeeT BHI.

Y =18. 4086 + 0.0622 x — 0.0392 z — 0.0046 u — 0.0124 v

YcTaHOBICHHBIE BecOBbIe KO3 duireHTs C;; TO3BOJSIOT HAUTH
CPeIHHE KBaJpaThl, COOTBETCTBYIOIIUE KAXKIAOMY OTIACIbHOMY (hak-
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topy. M aTOTO CciemyeT KBampar Kaxkmoro kodddummenta perpec-
CHH Pa3ACIIUTh HA MIPUHAIICKAIINNA eMy BeCOBOM KO3 PHUITHEHT (CM.
crosber; y B Tabiuiie ABC). OneHKy 3HaYMMOCTH KaXIOro Ko3¢-
(UIMeHTa PErPEeCCUU BBITIOJHUM MPHU MOMOITH Kputepus CThIOICH-
Ta s n-5 =33-5=28 cremneHeit cBOOOIbI, TOBEPUTEIHLHON BEPOSITHO-
ctu paBHoit 0.95 u pazmepa 1iomaad KpuBOH MIIOTHOCTH PaBHOU 3G
(1-2=0.9973). 3uauenus kodpdunuenta CrorogeHta (t) TaHbI B
tabmuue 2-5 [35].

B cootBercTBUM ¢ Tabnuuel kputepuii CThIOJIEHTa paBeH (t)=
4.15

s ypaBuenus perpeccun t(a50)=501.7:35.18=14.26>4.15

t(a51)=4.27:35.18=0.12<4.15
t(a52)=4.94:35.18=0.14<4.15
t(a53)=1.39:35.18=0.04<4.15
t(a54)=7.95:35.18=0.23<4.15

Bce unenbl ypaBHeHUs (Kpome CBOOOIHOTO) MMEIOT CIa0yIo
CBA3b C (V).

HckmiounM w3 ypaBHEHHs TiepeMeHHbIe (X) U (U) HMEIOIIUe
HaubOosee cinabbie cBsa3u ¢ (y) u nepecuntaeMm Tabdnuiy (ABC). Ho-
Boe ypaBHeHue perpeccuun y= 19.72+0.06z-0.0115v. Kpurepuii
Creronenra (t)=4.10

3HAYMMOCTH WICHOB ypaBHEHHS (ta30)=1950:33.1=58.9>4.10

(taz)=1.67:33.1=0.05<4.10
(taz)=6.91:33.1=0.21<4.10

3TO TOBOPUT O TOM, YTO B PACCMOTPEHHOM IpHUMepe, cBOOOI-
HBIW YJICH YpaBHEHHS UMEET OUeHb OOJIBIION BEC, & IEpEMEHHAs «y»
BO3MOJKHO 3aBUCHT €I OT JAPYTUX HEYYTCHHBIX NOKa3aTeleH.

Koaddunuent koppensiuu ypaBHEHUsT BBIYUCIAETCS 0e3 ydeTa
CBOOOJIHOTO 4iieHa 0 (hopMyJie

R= Zbii X Bn' —
B55 + zbii X Bii

\/ bSIXBSI+b52XBSZ+b53XBS3+b54XBS4
BSS +b51 XBSI +b52 XBSZ +b53 XBSS +b54 ><BS4
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Tabmnuma 2-5

n 10 12 14 16 18 20 25 30 40 50 60 70 80 90 100 | 200
0997 | 528 | 499 | 478 | 4.62 | 450 | 439 | 420 | 4.10 | 3.94 | 3.84 | 3.76 | 3.70 | 3.66 | 3.63 | 3.60 | 3.47
P=0.95 095 [326 | 3.08 | 2.96 | 2.86 | 2.79 | 2.72 | 2.61 | 2.54 | 2.44 | 2.37 | 2.33 | 2.30 | 227 | 2.25 | 2.23 | 2.14
090 | 274 | 259|249 | 240 | 234 | 229 | 2.19 | 213 | 205 | 1.99 | 1.96 | 1.93 | 1.91 | 1.89 | 1.87 | 1.80
Ta6mmma (ABC)
0 z v y 0 z \4 y
(O Coo Cn Cn 19938271 215721 1914
Aj Ago Aq Ay 3030303 21123.7 1914
0 Soo Cio Cyo 33 526290 160371
By Ay Ay a*s 33 448720 160371
1 Ay A 30 1 -21.2424 -83.785 19.719 1950
Cuo
V4 Sio Siy Cyy 701 19625 926
Byo By Ay a’s 701 4734 926
bio 1 A as) C 21.2424 1 0.4837 -0.0600 1.67
11
v S20 SZI S22 a232 2425 49223 231553
By B, Ba C 2425 -2289.8 52244.4
by by 1 asy 2 73.485 -0.4837 1 0.0115 6.91
y S30 S3y S3» Si3 B, 580.9 12170.4 42210.3 11236.8
Bso Bj; B, Bs; n—3 580.9 -257.3 -601.6 990.3
b3 bs; bsy 1 17.603 -0.0544 -0.0115 1 33.1
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Hns mepBoro ypaBHeHust perpeccuu R= 0.159, mis Broporo R=
0.144. Huzkue 3ravenus kodddummenta koppemiauu (< 0.70) tak-
K€ YKa3bIBalOT HA HEJIOCTATOYHO TECHYKO CBSI3b MEXKIY paccMaTpH-
BacMbIMHU HepeMeHHLIMI/I.

Bce BbIUMCIICHHS 10 YCTAaHOBICHHIO YpaBHEHHI MHOXKECTBCH-
HOM KOPPEJSAIUK JIETKO BBIMOJHATh C WCIOJIb30BAHHEM 3JICKTPOH-
HbIx Tabmun «Excel», ecnu mpeaBaputenbHO pa3padoTaTh Iporpam-
My Ha 4, 3 1 2 He3aBUCUMBIX NepEMEHHBIX. B KauecTBe TecTa npen-
JaraeTcst BRIIOIHUTD PACUYETHI CO CICAYIOIUMHE TAHHBIMHU.
n= 30
Yx=775 Yx’=262.63
Y7z=46.5 Y7’=94.55  Yxz=157.58
Yu=73.3 Yu=187.22 Yxu=211.34 Yzu=126.80 Yuv=30.96
Yv=16.32 Yv=26.01  Yxv=21.55 Yzv=12.93 uy=670.68
2y=247.5 Zy2= 2603.75 Xxy=826.66 >zy=496.00 >vy=72.80

[Tocrne BEIYHCIIEHHS TTIOJyYHM YPaBHEHUSL:

Y=0.43318 +1.11151 X+ 3.1287 Z+ 0.0379 U+ 0.0061V

Koaddumnuent koppensuu R= 1.0

OreHka 3HAYUMOCTH KO3(PPHUITMEHTOB PETPECCHH C HCIOIB30-
BaHMeM KpuTepus CThIOJCHTA.

t(aso) t(as) t(asy) t(as3)  t(as4) t(d)

141.179 21.0765 60.1817 3.3758 2.3319 4.18

Y= 0.5016+ 1.1258 X+ 3.1245 Z+ 0.00116 U

Koaddumment xoppemsun R= 1.0

t(aso)  tlas)  t(axn) t(as3) t(d)

859.94 26.0 72.136  0.0111 4.15

Y=10.3518+ 1.3164 X+ 2.8789 Z

Koadpdunuent koppensanu R=0.99965

t(aso) t(as;) t(as2) t(d)

64.304 0.079  0.136 4.13

Y=-2.16 + 4.658 U- 1.391 V

Koaddumment xoppemsiun R= 0.9195

t(aso) t(as1) t(asy) t(d)

3.763 115.607 7.593 4.13

Y=0.0248+2.8965 X+0,3089 U
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Koadpumment xkoppensuun R=0.9997

t(aso) t(as)) t(asy) t(d)

0.842 642954 21.85 4.13

Y=0.2515+5.108 Z+ 0.102 V

Koaddunuent xoppensiuun R=0.99996

t(aso) t(as1) t(asz) t(d)

27.335 436479 10.777 4.13

HecMoTtpst Ha To, 4TO y BCeX ypaBHEHHH KO3(p(HUIUEHT Koppe-

JSIIMW TIPAKTUYECKU paBeH «1», 3HAYMMOCTh KO3 (HULINUEHTOB per-
peccuy CUIIBHO MEHSETCS.

I[Ipunoxenue 3.

BenomocTh KpuTepHueB 0€30MACHOCTH AJIsl THAPOY3Jia
C TPYHTOBOM IIOTHHOM

HammenoBanus | en. 3Ha4YeHUs] KpUTEpHEB 0E30IMaCHOCTH AT Pa3-
/m KpHUTEpUEB H3M. HbIX cocTosanuit ['TC

6e30macHoOCTH HOp- MOTEH- npena- aBapuii-

MaJIbHOE | IHaJbHO Bapuii- HOE

oracHoe HOE

YpoBHHU BOIBI M 393.0 394.0 yrposa | Hayvaio

BEpXHEro Obeda nepeNu- | mepelu-
Ba Ba

YpoBHU BOJIBI B
MbE30MeTpax
MIPH OLICHKE
YCTOWYHBOCTH
OTKOCOB JIJIsSt
CTBOPOB Ha
TIK8+00 (TIK
22+00) Brixon
I, M 387.51 388.23 388.95 BOJbI HA
(327.74) | (378.23) | (378.72) | moBepx-
I1; M 384.98 386.13 387.28 | HoCcTH
(361.43) | (361.62) | (361.81) | oTkocoB
114 M 384.65 385.82 386.99 C BBICO-
(361.43) | (361.02) | (361.22) | xoii
MYTHO-

HS M - - -
(360.98) | (361.36) | (361.74) | crbio
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T'opusonTams- ™M <5 8 10 O6pazo-
HBIE CMEICHUS BaHHE
rpebHs. po-
JIOJTBHBIX
TPEIIIH
Ceiicmuaeckoe Oan <6 7 8 >9
BO3JIeIiCTBHE 1
YpoBHU BOJIBI B
Mbe30MeTpax
MIPH OLICHKE
(bUIbTpaIMOH-
HOW IPOYHOCTH
TPYHTOB st
CTBOpOB Ha
[TK8+00 (IIK
22+00) Beixon
IL, | M 386.07 385.35 384.63 BOJIBI HA
(376.76) | (376.27) | (375.78) | momepx-
I | M 382.68 381.53 380.38 HOCTb
(361.05) | (360.86) | (360.67) | oTkocoB
I, | m 382.31 381.14 379.97 C BBICO-
(360.42) | (360.22) | (360.02) KO
I1s M - - - MYTHO-
(360.22) | (359.84) | (359.46) CTBIO
I'panuents - 2.0 4.0 6.0 >8
Haropa (GHIbT- - 1.5 2.0 2.5 >4
PaLIOHHOTO
MIOTOKA B S/IpE
B OCHOBAaHHH
KonTponupye- M/c 0.030 0.035 0.040 0.045
MBI€ PACXOJbI
¢$ueTpamu
CKopocTh CHU- Mm/c 1.0 1.5 2.0 HE KOH-
JKEHHS YPOBHS yT TPOJH-
BOJIBI B BEPXHEM pyemoe
obede
JlokanbHble
MIPOCaIKH Ha cM 50 70 80 >100

rpebHe, OTKO-
cax. neopma-
LMY KPEIUICHUS
BEPXOBOIO OT-
Koca.
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10 | Hamokanue Hamoxa- | Poguuku | Pomnuku | Byphoe
OTKOCOB H O0p- - HHE OT- C YHCTON | C MyT- TeUeHHe
TOB, 00pa3zoBa- KOCOB BOJIOH HOM BOJIBI
HHE POJHUKOB. BOJOU BBICOKOH
Berxoas! MyT- MYTHO-
HOM BOABI. CTBIO
11 | TpemwuHs! B MM <1 3 5 [onnroe
0eToHe TpyOBI U paspy-
3aTBOPHOM Ka- LIEHHUE
MepBI
12 | Mpurox Bomer 8 | M/c | <710 715 969 1355
BOJIOXPaHIJIHIIE
13 C6poc BoIsI B M/c <850 870 900 > 900
HIDKHUI Obed
14 | Ckopoctu Bomsl | M/c <17 20 25 > 40
B Kamepe 3aTBO-
poB
15 | Ornoxxenue M 371.7 374.0 VYrposa 3aBan
HaAHOCOB Tepexn 3aBayia BOJIO-
BOJOIPHEMHU- MIPUEMH
KaMu
16 | Cxopoctu BeTpa | M/C 20 28 30 Pazpy-
1o rorepy IIeHHe
Kperuie-
HUS OT-
Koca,
yrposa
nepenu-
Ba BOJbI
17 | Ocanka rpedHs cM 5.0 20.0 40.0 50.0
TUTOTHHBI HIKE
pacueTHoii Ha
18 | Ocanka cexuuii
TPYOBI MO ILJI0- MM 10 20 40 >50
THUHOMH (OTHOCH-
TEJIbHBIE BEPTH-
KaJlbHBIE CMe-
IIEHHs HA CTHIKE
2-X CeKINH
19 | Packpsitue ne- MM 2 3 4
(hopMaIMOHHBIX >5
[IBOB
20 | HampspkeHus B kr/c | 15.0/350 | 16.0/375 | 18.0/390 | 20.0/400
OeToHe U apMma- M2 0 0 0 0
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Type TpyOBI

Ryi/Rg
21 Ortka3sl B pabo- - BUOpa- pe3kue TpeIlHu- norepst
TE MeXaHH4e- st yAapsl HBI B paboto-
CKOro 000pyI0- MeTaule | CHocoo-
BaHMS HOCTH.
22 | IlpexpameHue
TOJA4H IJTEK- qac 1.0 2.0 3.0 >3.0

TPOIHEPIHU B
MIEPHOJ TIPOXO-
MKJICHUS] MaKCH-
MaJIbHBIX pac-
XOJIOB.

[Ipunoxenue 4.

OnpenesieHue YUCIEHHBIX 3HAYEHU I
BEPOSITHOCTH COOBLITHIA

s oueHku ypoBHs pucka aBapuu [ TC HeoOXoanmo 3HaTh Be-
POSATHOCTh BO3HHKHOBEHHSI KQKJOTO COOBITHS, BXOJSILETO B COCTAB
«apeBa COOBITUII.

MeTonyka OLEHKH BEPOATHOCTH OMACHOIO CEMCMUYECKOrO BO3-
nerictBys [24]0CHOBaHA Ha CEHCMUYECKOM palOHHUPOBAHUU TEPPU-
TOPHUU TI0 CTETIEHN ONMACHOCTH OTAEIBHBIX JJIEMEHTAPHBIX YYaCTKOB,
pacmonioxxeHHbIX B paguyce 200 kM. ot ['TC. Tepputopus B npeme-
JlaxX YKa3aHHBIX I'paHMIl pa30MBaeTCsl Ha YYacTKH OAMHAKOBOTO pas-
mepa 10x10 kM Ilo kaxqoMy ydacTKy MOBEPXHOCTH MPOU3BOIUTCS
cOOp TaHHBIX:

- 0 TEOJIOTHYECKHX M re0(U3NIECKUX YCIOBHSAX OYaroB 3emile-
TPACEHHH, XapaKTEPUCTUKX KOJeOaHWH TpPyHTa TMPH Pa3IHYHBIX
Marurynax. Jius NpakTHYECKHX LEelNed AOCTaTOYHO YYHTHIBATH
3emuieTpsiceHust ¢ M = 3.

- TMOBTOPSIEMOCTH 3eMJIETPSACECHUM W U3MEHEHHUS aMILTUTYbI KO-
nebanuil rpyHTa B quana3zoHe paccrosauit ot 0 1o 200 k.

3aBUCHMOCTh YacTOThI MOBTOPSIEMOCTH 3€MIIETPSICEHUN Mpen-
CTaBJIIETCS B BU/I€ ypAaBHEHUS
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Log N = a-b*M,
rae N — KOJIMdecTBO COOBITHI ¢ MarHUTyIoW M 3a OmpeaesieHHBIH
BpEMEHHOM HHTEpBaJ (TOM).
3aryxaHue aMIUIUTYbl KoJieOaHW B 3aBUCHMOCTH OT paccTos-
Hug Amax = f(R) ompenmensercs mo ciaeayomuM ypaBHEHUSIM, I10-
nmydaeHHbIM B.B. lllTelinOeprom.
Amax =exp (-0.0916 R +4.734) 3.6 <M< 4.5

Amax = exp (-0.042 R + 5.47) 4.6<M<5.5
Amax = exp (-0.0272 R + 6.102) 5.6<M <6.5
Amax = exp (-0.018 R + 6.63) 6.6<M<7.5

rae Amax — MakCUMaJbHOE YCKOpEHHE, R — THIOLeHTpaIbHOE pac-
CTOSIHUE.

ITo }O.K. YepnoBy [49] nmapaMeTpsl CUIBHBIX IBUKEHUN IPyHTA
3aBHCAT OT THUIOLEHTPAIHHOTO PACCTOSHHS TOJNBKO B Mpeiesax Tak
Ha3bIBaeMOHN ONMKHEH 30HBI, pa3Mepbl KOTopod R, ompenenstorcs
BEJIMYMHOW MAarHUTYABI 3€MJIETPSCEHHs, pa3MepaMH od4ara U ero
MHHHMAJILHO BO3MOKHOH TrinyOmHOM. Bemmumny Ry MoxHO TIpH-
OJIrKeHHO O1eHUTh 110 opmyire log Ry =0.195 M + 0.039.

ITpu Ry < R mapameTpsl Kosie6aHNi MPaKTUYECKH HE 3aBUCAT OT
R. Ammnutyna yckopeHuii B Omikaiiieid 300e A onpenemsiercs 1o
¢dopmyne log Ay =0.15 M + 1.63. 3a npenenamu Onuxaifiieii 30HbI
W3MEHEeHHUs] Amax ¢ pacCTOsSHHEM omnpeaessieTcs mo Gopmyne

log Amax = log A, + a* log (R/Ry),
rae (a) = 0.06 M -1.97 — koadduuenT 3aryxaHusl.

l'ogoBast BEpOSITHOCTh HETIPEBBIMICHHUS] MaKCUMAIIBHBIX YCKOpe-
HUH 32 ONPEeIEHHBI HHTEPBAT BPEMEHH PACCUUTHIBAETCS IO DKC-
MOHEHIIMAIbHOMY CTaTUCTUYECKOMY 3akoHy P = 1- e M rne t - me-
puoasr Bpemenu. [lomydennsie 3HaueHNsT Amax U t UCHOIB3YIOTCS
JUTS TTIOCTPOeHUs 3aBucuMocT Amax = f(t) nns nepuoga 100-10.000
TeT.

Jns cuHTE3WpoBaHHSA aKceleporpaMM KoJleOaHWW TpYHTa B
TaHHOM paiioHe mcmonb3yercs mporpamma M.I1. Camranmka ACL-
RAN. TlpeaBaputenbHO JUisi NPUHATHIX B pacyeT MaKCHMAJIbHBIX
YCKOPEHUH W aMIUIUTYI, BBIUYMCISAIOT MMHPUHY wMIyisca (d) 1Mo
¢dopmyie logd=0.2 M+ 0.5 log R -1.3. u npeobnaaaromime nepuo-
1wl (T) o ¢popmyne log T=0.15M +0.25logR—-1.9
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[TockonmpKy nAnsl BBIMIENEPEYHCIHHBIX PACUYETOB HEOOXOIUMO
MMETh Pe3yIbTaThl CECMOMETPUIECKIX HAONIONEHUH, a TaKkxkKe Kap-
THI SMUIEHTPOB 3eMIIeTpsAceHuil paiiona pacnonoxenus ['TC, ceiic-
MOTCHHBIX 30H U OCHOBHBIX Pa3pbIBHBIX HapyIllIeHHi, Takas pabora
JOJKHA TIOPYUYaTHCS CIICIUATH3UPOBAHHBIM OpTraHU3aLIHAM.

I'paBuTaniMOHHBIE BOJIHBI, BOSHMKAIOIINE NP 3EMIIETPSICEHUSX,
3aBHCAT OT BEIMYMHBI CEHCMHUYECKOTO Bo3zAelcTBUA. BepodarHocTh
HUX BO3HHUKHOBEHHUS MOKHO MPUPABHATH K BEPOSTHOCTH 3eMIIETpsiCe-
Hud. Beicota BoiH onpeaensercs mo [41].

BeposaTHOCTh COOBITHH, CBA3AHHBIX C THAPOJIOTHYECKUMH YCIIO-
BHSIMH paiioHa pacnojiokeHus I'TC, permaMeHTHPYIOTCS HOpMaMH.
BeposTHOCTh MaKCHUMAJIBHBIX pacXoJl0B BOJbI, CKOPOCTH BETpa, BbI-
COTBHI BETPOBBIX BOJIH ycraHaBnuBawoTcss CHull [39,44] B 3aBucumo-
ctu oT kiacca ['TC

PacueTtHble ypoBHU BOABI B BepxHeM W HWHeM Obedax ['TC,
COOTBETCTBYIOIIME WM IOJIOKEHHUsS JEMPECCHOHHON MOBEPXHOCTH
(UIBTPAIIIOHHOTO TOTOKA B TEJIe TPYHTOBBIX COOPY>KEHHI Orpese-
JSI0TCA YCIOBUSIMU MPOIYCKa PACUETHBIX pacxooB BoAbl. X Bepo-
SITHOCTh BO3HUKHOBEHHUSI COOTBETCTBYET BEPOSTHOCTH pPacxona BO-
1e1, ipoxoasmero yepe3 ['TC. Takum oOpa3zom, BEPOATHOCTH 0OJh-
IIOW YacCTH COOBITHH, COCTaBIMIONINX «IAPEBO COOBITHINY, 3apaHee
M3BECTHA W JOJDKHA COOTBETCTBOBATH HOPMATHUBHBIM TPEOOBAHIUIM.
IIpu ounenke ypoBHs pucka aBapuu ['TC HEHM3BECTHBIMHU SIBIISIOTCS
BEPOSATHOCTH HACTYIUICHHS COOBITHII, KOTOpBIE OMpEAENSAIOT HECy-
myto criocobHocts ['TC, GpuabTpalimoHHYI0 TPOYHOCTH TPYHTOB OC-
HOBaHMW M TeJa TPYHTOBBIX COOPY)KEHHH, a Takxke COOBITHH, CBi-
3aHHBIX C pabOTOCTIOCOOHOCTHI0 MEXaHUYECKOTo 000pYJOBaHHS BO-
JIOTIPOITYCKHBIX COOPYKEHHI, CPEACTB yIPAaBICHUS THM 000pyIo-
BaHUEM U HAJIS)KHOCTHIO YHEPTOCHAOKEHUS.

e OmpeneneHne BEpOITHOCTH TEepeNrBa BOJBI Yepe3 IpebeHb
I'TC

Jis HenomyIeHus TIepeNrBa BOAbl Yepe3 rpeOeHb IIOTHH U OT-
paxkmarommii 1aM0 HOpMaMH PETJIaMEHTHPYeTCS BBICOTA IpPEBHIIIe-
HUS TPeOHS 3TUX COOPYKEHHH HaJ BHICOTOI HakaTa BETPOBBIX, Tpa-
BHUTAIIMOHHBIX W JPYruX BOJH Ha BepxoBoit orkoc I'TC. Korma, B
LEJIAX CHIKEHHSI BBICOTHI TpyHTOBBIX 1 TC, Ha rpebHE coopyx eHuH
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YCTaHABIUBAIOTCS BOJHO3ANIUTHBIE KOHCTPYKIIMH, IMPEIBIBISTFOTCS
TpeOOBaHMS K BBHICOTHOMY TIOJIOKCHHUIO TPEOHS MPOTHBOPUIBTPA-
LIMOHHBIX KOHCTPYKUUH (A1pa, 3KpaHa), KOTOPHI JOHKEH OBbITh BbI-
1Ie MakCUMallbHOTO YpPOBHsSI BOJABI B BepxHeM Obede. [Tockonbky B
nepuop skcutyaranuu, [ TC noasepratotest aegopmanusm (0caix,
cMelleHus, HakIoHbl, ocanku ['TC, cBA3aHHBIE C «Pa3KIKECHAEM»
TPYHTOB TIPH 3EMIICTPSICEHUAX), TO BEMUMHA 3amlaca Bepxa COopy-
JKEHHS HaJl BHICOTOW HaKaTa BOJIHBI, WJIU TPEOHA MPOTUBOGUIBTPA-
LUOHHBIX KOHCTpyKUMi Hag MIIY, nocTosIHHO MEHsIeTCs BO BpeMe-
HU 1 00J1a7aeT MpU3HaAKaMH CIIy9YaiHOTO COOBITHS. MEeTOONKy orpe-
JIeTIeHUs] YUCIIEHHBIX 3HAYeHHUI BEPOSTHOCTH BBIIIETIEPEIHNCICHHBIX
COOBITHH pacCCMOTPHUM Ha OTAEITHHBIX MMPUMEpax.

e OrmpenereHne BEpOSTHOCTH PEMOHTOB MEXaHHYECKOTO 000-
pyIoBaHUA U TIepeboeB B YHEPrOCHAOKEHUH.

Mexanudeckoe 000pyaoBaHHEe, 000PYIOBaAaHHUE CHCTEM YIIPaB-
JICHUSI ¥ SHEPTOCHAOKEHUS THAPOTEXHUYECKUX COOPYKEHUN UMEIOT
MEHBIINN CpoK ciayxObl, Hexxenn I TC B 1enoM, mo3TomMy B Mpolec-
ce IKCIUTyaTallud OHU HY)KJAeTCs B MOCTOSIHHOM yXOJ€, PEMOHTE H
MoaepHu3anru. Oco0yl0 OMacHOCTb MPEACTAaBISIOT co0O0i ciydaw,
KOTJa PEMOHT O0OpYyIOBaHUS WM OTKIIOUEHHE SHEPTOCHAOKCHHMS
MTPOUCXOANUT BO BpeMs MPOXOXKICHHS [TaBOJKA, YTO MPUBOAHUT K CO-
KpAIIEHUIO MPOIMYCKHONH CIOCOOHOCTH BOJOMPOIYCKHBIX COOpYXKe-
HUW WM TIOJIHOMY BBIXOQY WX W3 cTposi. Cimyk0a sKCIuTyaTanun
o0s13aHa (PUKCHPOBATH BCE CIydad HapyIIEHUS pabOTHI BOIOMPOITY-
CKHBIX COOPY)KEHHH M KaHAJOB, YYHTHIBATh IPOJOJDKHUTENHFHOCTD
PEMOHTHBIX PabOT M OTKIIOUEHHUS DIIEKTPOIHEPTHH, a TaKKe Mpo-
JOJDKATENBHOCTh MPOXO0XKAECHUS BCEX MaBOJAKOB B IEPHOJ MOJIOBO-
Ibst. Pe3ynbpraTel yuera U HaOMIOAEHUH 3a MPOIICAIINHA TSTUICTHHN
MEPHUOJ TOJKHBI 00pabaThIBAThCS U aHATTU3UPOBATHCS.

Hanpumep, 3a NATUICTHUN EPUON CyMMapHOE BpeMs MPOXO0XK-
neHust naBoakoB coctaBmiio 1400 yacos. Ilpu 3Tom B Teuenue n=800
gacoB Bc€ oOopymoBaHue paborano ucmnpaBHo (m=0), B TeYeHHHU
n=450 gacoB- ObUIM OCTAaHOBKH HA PEMOHT IPOIOJDKUTEIBHOCTHIO
1o oxHOTO Yaca (m=1). /{71 maBoaKOB MPOIOIDKATEIHHOCTEI0 n=100
4acoB- OCTAHOBKH Ha PEMOHT JOCTHUTAIX OT OJHOTO JI0 IBYX YacoB
(m=2). JInst cymMmMapHO# MPOJOHKATENBHOCTH TaBoJKOB n=30 yacoB
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OBLTM OCTAaHOBKH Ha PEMOHT IPOIOJKUTEIBHOCTRIO- 3 gaca (m=3) u
n=20 gacoB-4 waca (m=4). PeMOHTOB IIPOIOIKUTEIILHOCTRIO OoJee
4-X 4acoB He OBLIO.

Wcnonp3ys 3akoH pacnpenencHus peakux coowituii (Ilyaccona)
OTPE/ICTNM BEPOSTHOCTh BBHIMOJIHCHUS PEMOHTOB Pa3HOW MPOIOII-
KUTEIHLHOCTH.

a”"*e™ Xm*n
Pn(m)= ——,rae a= ———, m |= 1*1*2*3
m! 2n

Pe3ymbraTer pacueToB naHel B Tabnwmie 4-1

Tabmuna 4-1
m n m*n Pn(m)
0 800 0 0.5688
1 450 450 0.3209
2 100 200 0.0906
3 30 60 0.0170
4 20 80 0.0024
5 0 0 0.0003
1400 790 1.0

W3 Tabmunpl BUIHO, YTO PEMOHTHI MPOAOIKUTENBHOCTEIO 3 1 4
yaca umeroT BepostHOcTh 0.017 u 0.0024 coorBercTBeHHO. Ecim
MOPUHATH BO BHUMaHHUE, YTO 3aTBOP JIIOOOTO OTBEPCTHS HA JaHHOM
COOPY>KEHHU MOXKET OBbITh MOJHST B PYYHYIO HIIM C HCIIOJIb30BaHUEM
MOJAPYYHBIX MEXaHU3MOB B TEUEHUH 3-X 4acOB, HECOOXOIUMO IIPOBE-
pUTh, Kak oTpa3uTcs coObITHE BEpOSATHOCTHIO paBHOi 0.017 Ha cHu-
KEHUH IMIPOILYCKHON CIIOCOOHOCTH COOPY’KCHHMS, HAa CKOJIBKO IOJIHU-
METCsI YPOBEHb BOJIBI B BepxHEeM Obede, He TIPUBEACT JIU 3TO COOBI-
THE K TIepeNuBYy BobI U pazpymenuto I TC.

AHaAIOTUYHBIM METOZOM MOXHO OLIEHUTH BEPOSITHOCTh PEMOH-
TOB 000PYZ0OBaHUS CHCTEM YTIPaBJIEHUS 3aTBOPAMH BOJOIPOITYCK-
HBIX COOpY>KeHHH U nepedoeB B sHeprocuadxennu ' TC.

e OmnpeneneHue BEpPOSITHOCTH MEPETHBA BOJBI Yepe3 BEPX BO-
JOTIOATIOPHOTO COOPYKEHHMS ITPH BO3JEHCTBUN BETPOBBIX M IPaBUTA-
LIMOHHBIX BOJIH.
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Bo3zBrimenne rpe0HS BOAOIIOATIOPHOTO COOPYKECHHS OTPEACIIs-
eTCS JUIS TPeX CIIydaeB CTOSHHUS YPOBHS BOXBI B BepxHEM Obede:
HITY, PIIY u MIIY. BenuuunHa BO3BBIUIEHUSA OIPENEISAETCA IO
dopmyne: h= Ahgthpy, 1o+, e Ahg — BETPOBOIT HArOH BOJIBI,
hyun 1%- BBICOTA HakaTa BETPOBOM BOJIHBI, a - 3aMac BO3BBILICHUS
rpebns. BerpoBoit Haron Bomel mis peunslx ['TC mocturaer He-
CKONIBKHX (MM.) U HE MMEEeT NMPUHIMIHAAIBHOTO 3HaueHus. Bricora
HaKaTa BETPOBOI BOJHBI 3aBUCHUT OT BBICOTHI BOJIHBI M KOHCTPYKIIHU
BepxoBoro otkoca ['TC. 3amac (a) mpuHmMaeTcs paBHBIM 0,5 M, a
pu BBICOTEe BONHBEI Oonee SM  a=0,1hyo, (h;o - BEICOTa BONHEI 1%
BEPOATHOCTH TNpeBbIeHns). OTMETKY I'peOHsSI MPUHUMAIOT C YYETOB
CTPOUTENHHOIO TOBEMA, KOTOPBIM OMPEAEISICTCS MPOTHO3UPYEMOU
ocagkoil ['TC B akcITyaTallMOHHBIN TEPUO/T.

MeTtozauka ompeieNeHnss XapakTepUCTUK BETPOBBIX BOJIH, 3aJ10-
xkeHHass B CHull, ynuBepcanpHas. OHa pacmpoCTpaHsieTCsl Ha BCE
BUJBI THAPOJOTHYECKUX OOBEKTOB: MOpA, 03€pa, PEKH M HCKYCCT-
BEHHBIC BOJIOEMBI, Ha JIIOOBbIE KOHQUTYPALUU BOJHBIX aKBATOPH H
koHCcTpykimu ['TC. OHa uCcIonb3yeT MHOTOYHCIEHHBIE NTEPEX0IHBIC
KO3 GUIMEHTH U rpadUYecKie MPUIOKEHUs, a Pe3ybTaThl pacde-
TOB, KaK W MHOTHE JpPYTHe THUAPOIOTUYECKHE XapaKTePUCTHKH,
MMEIOT IPOTrHO3HbIE 3HauUeHUs. s nonb3zoBaHust Meroaukoil CHull
HEOOXOIMMO MMETh ONpeielieHHbIe HABBIKH W OMBIT. [lockompKy Ha
teppuropun OsBIrero CCCP nMennchr MHOTOUYHCIICHHBIE THAPOMET-
pUYecKHe CTaHIUMHM, HaXOHAlIHecs Ha TOCyIapCTBEHHOM COJepKa-
HUHU, TO JOTOJIHUTENbHBIE METEOPOJOTHMYECKHEe HAOMIONEeHUs Ha
I'TC, xak mpaBuIo, He MpeIyCcMaTpUBAIUCh. Bompock! odecieueHus
6ezonacHocty 'TC BBIIBUTAIOT JONOJTHUTENBHBIE TPEOOBaHUS K Op-
TaHW3allMY HATYPHBIX HAOIIOJICHUIA B YaCTH U3YYCHUS BO3ICHCTBUS
BeTpoBhIX BosH Ha ['TC.

B mepByro ouepens HeoOxoaumo Ha Hamboinee omacHbIx ['TC
MPOBOJIUTH TOCTOSHHBIC HAONIOIEHUS 32 HAIpaBICHHEM H CKOPO-
CTBIO BETpa, a TaK)Ke 3a BEIMYMHON HAaKaTa BETPOBBIX BOJH Ha BEp-
XOBOHM OTKOC BOJOTIOAIIOPHBIX COOPYKEHHH B TIEPHOJIBI, KOTIa TOPH-
30HTHI BOJBI B BepXHEM Obede HAXOHISATCS Ha YPOBHE pPACUETHBIX
(HITY u MI1Y). H3BecTHO, 4TO BHICOTA BOJH IIPH OJHOM M TOH e
CKOPOCTH BeTpa He TOCTOSHHA. BhICOKHE BONHBI CMEHSIOTCS Oonee

125



HHU3KWE W HaoOopoT. Hambombmmas BeICOTAa HakaTa HE 00sA3aTeIBHO
COOTBETCTBYeT Hamboiiee BBICOKOH BosiHe. HabmromeHus mTOIDKHBI
MIPOBOAUTHCS ISl YCTAHOBJIEHUS 3aBUCHMOCTH CpeIHEH BBICOTHI Ha-
KaTa BOJIH Ha OTKOC M €€ CPEIHEro KBaJApaTHYHOTO OTKJIOHEHHS OT
pa3HOH 1O BEIMYKMHE CKOPOCTH BETpa. 3aBUCUMOCTH OJDKHBI OBITH
JOCTaTOYHO HaJeKHBI IJIsl TOTO, YTOOBI MOJKHO OBUIO UX HCIIOJNB30-
BaTh JJISl NPOTHO3a BBICOTHI HAakaTa BOJH IIPH CKOPOCTSX BETpa
OJIM3KHX K PacYETHBIM.

OTtMmeTkn TpeOHS COOPYXEHHH W TMPOTUBOPHIETPAINOHHBIX
KOHCTPYKITUI TIOCTOSTHHO MEHSIOTCS. JTO CBSI3aHO C OCaZKaMH U Jie-
dhopmammsmu I'TC. Ocanka HauWHAETCS cpa3y IMMOCie Hadalia BO3Be-
JIEHHUSI COOPYKEHUS, HO K KOHIy CTPOMTEIHCTBA MOJIHOCTHIO HE 3a-
kaHyuBaeTcs. OOBIYHO B TEPHOJ CTPOUTENHCTBA HAOMIOACHHS 3a
OocagKkaMH He BexyTcs, MmodToMy BenmnuuHy ocaaku ['TC, xoropas
OyZeT MpOUCXOOUTh B MEPUOJ SKCIUTyaTallld, ONPEAENIIOT OpUeH-
TUpoBOUHO. KpoMe ocanok, coopyKeHHs MOJABEPraroTcs YHpYyruM
nedopManusaM MOoA ASHCTBHEM BHEIIHMX MEPEMEHHBIX 1O BETHYUHE
Harpy3ok. K Takum Harpy3kam OTHOCHTCS BOJa, NPHU TMOIBEME €e
YpOBHS B BepxHeM Obede nedopMmalriii yBEITHUUBAIOTCS, IPH  CHH-
JKEHUHU- nedOopMaIii MEHSIOT CBOM 3HAK (TuTroc Ha MuHyc). Iloarto-
My st ['TC, pacnonoKeHHBIX B CEBEpHOM MOJyIIapuH, Hauboiee
OITaCHBIM SIBJISIETCA TEPUOJ BECEHHETO MOJOBOIBS, KOTZa YPOBHHU
BOJIBI U JiehopManii COOPYKECHUH MaKCUMAIIbHBIE U METCOPOJIOTH-
YecKhe yCJIOBHs HeyCTOW4HBBIE. B 3TOT meprnoa HEoOXoaumo Tpo-
BOJIUTH OoJiee YacThle reoAe3ndeckrue HaOM0ACHUs, YTOOb! BEIIBUTD
Bce ocobennoctu aedopmanuii I'TC.

[pumep. B pesynbrare Habmoaenuit Ha onnoM u3 ['TC ¢ mapra
10 MIOHB BBITIONHEHO 40 n3MepeHnit Aeopmanuii IIoTHHBL. BricoTa
mioTuHE oTHOocuTensHO HITY m3mensimace ¢ 3,50 m 1o 3,24 M. Pe-
3yJIbTaThl U3MEpPEHUN ObLIM pa3OuTel Ha 9 wHTepBanoB. CpemaHue
3HAYCHUS MHTEPBAJIOB (X) ¥ KOJIMYECTBO HAOIIONCHUH, MTOTAOIINX B
KaXIbIM WHTEpBaji (m) mokazansl B Tabmurie 4-2 (rpadsr 1 u 2). Uz
3HaueHui rpadsl 1 Beruutaem 3.37 (cpenHee 3HauU€HHE) U BHOCHM B
rpady-3. Kak momyuens! nannsie rpad 4, 5, 6 u 7 BUIHO U3 TaOIU-
upl. [log Tabmunel mpoTHB Kaxkaoi u3 rpad maHbl cpeiHue 3Haue-
Hus nyTeMm aeneHus cyMmM Ha 40. IloxydeHHble pe3yabTaThl UCTIONb-
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3YIOTCS JIJISl BRIYMCIICHUSI BEJIMUUH CPEIHETO KBaJ[PATHYHOTO OTKJIO-
HeHus S, kodddurmenta acummeTpun A u 3kcriecca E. [Tapametp
¢byakuun Jlammaca (t) ompenmensieTcss ¢ HMCIONB30BAHUEM JAHHBIX

rpadsl 3 u 3HadeHuit x U S. OpAWHATH TUVIOTHOCTH HOPMAaJIBHOTO
3aKoHa pacmpeneneHus (rpada 9) onpenensrorcs o Gopmyire

_ 1 050
o(t) \/E e .

OpauHaTBl TEOPETUYECKONH KPUBOW IUIOTHOCTH paclpeieseHHs
(rpaca 10) momyuaercsi myTeM YMHOXKEHHsI JaHHBIX Tpadsl 9 Ha Be-
mnuuny 0.03*40/ S, roe (3.49-3.46 =0.03 mar unTepBana, 40- cymma
JOaHHBIX Tpadsl 2, S- cpenHee KBaapaTWYHOE OTKJIOHEeHHE). I'padsl
11 u 12 a710 nanneie rpad 2 u 10 B Hapacraromiem mopsinke. B rpady
13 nmomemniens! 3Hauenns pazHoctd rpad 11 u 12. TecHoTy cxoxme-
HUSI SMIIUPUYECKON KPUBOM pacrpelieNieHuss U TEOPETHUECKON olie-
HHMBAeM C HCIoJb30BaHueM Kputepusi Koamoroposa (A).

kputepuii Konmmoroposa

2 —0.5(6.6-8.4%1)>
= |G nA<075  PR)=1-
Zm N2

S
Xep= 2 - 13393 3 34805

m 40

2y
S=\/ZX m _(zlxm)2 :\/0.1719 _(—0.87)2 —0.061842

Zm Xm 40 40
3 _ Sxt %
_zerm 00081 _ g5y pm SX M3
Sm*S®  40%0.061842 Sm S

0.001622 3=-0.22687
40+%0.061842*

®,, ©®; u O, - BTOpasi, TPEThd U UYETBEpPTasl MPOU3BOJHbBIE OT
TUIOTHOCTH pactpeesieH!s] HOPMaJbHOTO 3aKOHa.
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—0.5¢2 —0.5¢2

2y f ) @y= (et S—,
(t )\/E 3 (tt)ﬂ

(1)2:

—0.5¢2
D= (3-622+tH S

NEY 2

OyHKIUs MIOTHOCTU pactpeaeneHust Jlamnaca-1llapre umeer
BHT

A E
= o — @ D3 +— o D
O(x) = [ O(X)uop 6 3 Y 4]

HHTGFpaﬂLHaﬂ q)yHKI_II/IH 9TOT'0 3aKOHA UMCCT BHU

1 t —0.5¢2 A E
P(x) = o [ +2 e, +—0d
(x) J. 6 2 24 3

N2 Y

st HopManbHOTO 3aKOHA

2
A= 1.497 =0.237,
40
st 3akoHa Jlamnaca-1lapase
2
A= 2.646 =0.418
40

P(M)uopv= 0.9999 1 P(A) .= 0.9966 Hecmotps Ha TO, uT0 A#0
u E#0, npu HOPMaJbHOM 3aKOHE pachpesieleHHs SMIUPUUYECKHE
YaCTOTBI UMEIOT GOJiee TECHYIO CBS3b C TEOPETHUECKUMH, YeM IIpH
3akoHe Jlannaca- Illapibe, HOTOMY JUIsl OLIEHKH BEPOSTHOCTH Hepe-
7MBa BOJBI Uepe3 rpebeHb MIOTHHE OyJeM MCIOIb30BaTh HOPMAab-

HBIW 3aKOH pacrpeiesieHus ¢ x =3.34825 u S=0.061842.
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AHann3 TaHHBIX U3MEpPEHUH AehopMaItiii o MIOTHHE
(c ncnop30BaHNEM HOPMAIBHOTO 3aKOHA pacIipeleeH )

Tabmuua 4-2
X m X1 Xim xPm xPm x'm . ; Vs o(t) my >m >my 11-12
9%19.404

1 2 3 4 5 6 7 8 9 10 11 12 13
3.49 1 0.12 0.12 0.0144 | 0.00173 2.07*10" 229213 0.02884 0.55969 1 0.560 0.440
3.46 2 0.09 0.18 0.0162 | 0.00146 1.31%10"* 1.80702 0.07796 1.51268 3 2.072 0.928
3.43 3 0.06 0.18 0.0108 | 0.00065 3.89*%10° 1.32192 0.16651 3.23109 6 5.303 0.697
3.40 5 0.03 0.15 0.0045 | 0.00014 4.05%10° 0.83681 0.28109 5.45441 11 10.76 0.242
3.37 7 0 0 0 0 0 0.35170 0.37501 7.27688 18 18.03 -0.04
3.34 7 -0.03 -0.21 0.0063 | -0.0002 5.67*%10° -0.1334 0.39541 7.67257 25 | 25.71 -0.71
3.31 6 -0.06 -0.36 | 0.0216 | -0.0013 7.77%107 -0.6185 0.32949 6.39344 31 32.10 -1.10
3.28 5 -0.09 -0.45 | 0.0405 | -0.0037 3.28*10" -1.1036 0.21698 4.21043 36 | 36.31 -0.31
3.25 4 -0.12 -0.48 | 0.0576 | -0.0069 8.29%10™ -1.5887 0.11293 2.19137 40 | 38.50 1.497

> | 40 > -0.87 0.1719 | -0.0081 0.001622

x=-0.02175  0.0043 -0.0002 4.06%107
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AHau3 TaHHBIX U3MEepEeHUH AedopMaInnii MIIOTHHEI
(c uconp30BaHUEM 3aKoHA pactupenencHus Jlamnaca-Illapise)

Ta6numa 4-3

X m X1 Xr*m = ; Vs o(t) A*D; E*®d, 6+7+8 my; >m >my 11-12

6 24 (9%19.404)

1 2 3 4 5 6 7 8 9 10 11 12 13
349 | 1 0.12 0.12 | 229213 0.02884 | 0.02119 0.00025 | 0.05029 | 0.975786 1 [0976 | 0.024
346 | 2 0.09 0.18 | 1.80702 0.07796 | 0.00532 0.00437 | 0.08764 | 1.700622 3 | 2676 | 0324
343 | 3 0.06 0.18 | 1.32192 0.16651 | -0.0392 0.00698 | 0.13428 | 2.605544 6 | 5282 | 0718
340 | 5 0.03 0.15 | 0.83681 0.28109 | -0.0769 0.00189 | 0.20605 | 3.998181 11 | 9280 [ 1.720
337 | 7 0 0 0.35170 037501 | -0.0540 -0.0081 | 031300 | 6.073559 18 | 1535 | 2.646
334 [ 7 | -0.03 021 | -0.1334 0.39541 | 0.02237 -0.0108 | 0.40696 | 7.896842 25 | 2325 | 1.749
331 | 6 | -0.06 036 | -0.6185 032949 | 0.07586 -0.0027 | 040270 | 7.814094 31 | 31.06 | -0.07
328 | 5 | -0.09 045 | -1.1036 0.21698 | 0.06069 0.00579 | 0.28347 | 5.500535 36 | 3657 | -0.57
325 | 4 | -0.12 048 | -1.5887 0.11293 | 0.01215 0.00616 | 0.13124 | 2546634 40 [ 39.11 | 0.888

> |40 > -0.87

x=-0.02175
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Kpowme Toro, 1o pe3ynsraTtamMm HaOIIOICHUN 32 PEXKUMOM BETpa U
BOJIH OBUTH TTOTyY€HBI 3aBHCUMOCTH:

- BBICOTA HakaTa BOJH Ha 0TKOC h,,,=0,15+1,25 logV,

- ko3¢ ¢uimeHt Bapuanuu Hakata Bona C,=0,14+0,002 V

Otmetka HITY= 0 (ycioBHo mpuHsTa 3a Hoib), PIIY=0,50 m
(mpomyck TaBojKa, BXOISIIEr0 B OCHOBHOE COYETAaHHE HArpy3oK,
NIPY YCIOBHH, YTO OJHO M3 OTBEPCTHH cOpoca B TEUECHHH 3-X YacoB
OBLTO 3aKpHITEIM), U TIpH PITY= 0.56 M ( oTBepcTHE OBLIO 3aKPHITO B
TeueHUH 4-X JacoB). YcioBHas otMetka MITY- 0, 70 m. PacuetHbie
ckopoctu Berpa pu HITY- V,0,=30 m/c, PITY- V,40,=25 m/c m MITY-
V300, =20 M/c. PacueT BeposTHOCTH TIepenBa BOIBI Yepe3 TpeOeHb
IJIOTUHEI BeneM B Tabmmie 4-4. BHavaie OnMpememnstoTcsi OTMETKH
Bepxa BOJIH HaKaTa JUIsl YKa3aHHBIX BBIIIE 4-X CIy4aeB, 3aTeM JUIs

H, -x
S

OIMpeACIACTCS BEIINYMHA BEPOATHOCTH OCAAKHN rpe6H;1 IIJIOTUHBI, IPpA
KOTOpOﬁ BO3MOKCH IICPCIINB BOABI.

t=

Taonuua 4-4
OmnpeneneHue Bepxa HaKaTa BOJIHbI OTHOCH- BepositHOCTE Ocanku rpedHs
tensHO HITY. IUIOTUHBI 10 OTMETOK PABHBIX
H(rur)
VBb p tho hHaKa- hHaKaT H (HH) t P:(b(t)
=N *(1+Cy*
t+A
HITY |0.01 |2.32 | 2.00%(1+0.20* | 2.928 | 2.928 -6.50 5.23%102
2.32)+0
PITY |0.01 [2.32 | 1.90%(1+0.19* | 3.233 | 3.233 -1.86 0.03144
2.32)+0,50
0.01 |2.32 | 1.90*(1+0.19* | 3.293 | 3.293 | -0.893 0.18593
2.32)+0.56
MITY |0.01 |2.32 | 1.77%(1+0.18* | 3.209 | 3.209 -2.25 0.01222
2.32)+0.70

3HaueHus] PYHKIMA HOPMaNbHOTO 3akoHa P=¢(t) ompenemsem
o opmyie
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1 -t
b(t) = —— j e 50" gt
oz 2,

W3 Tabmuupl BUAHO, YTO BEPOSTHOCTH IEPENIHBa BOABI 4epe3
rpeOeHp IDIOTHHBI UMeeT OodeHb Bhicokoe 3HaueHue (0.18953) mpum
MIPOITyCKe MaBOJIKA, OTHOCAIIETOCS K OCHOBHOMY COYETaHHIO Harpy-
30K, C OCTAHOBKOHM Ha PEMOHT OJHOTO M3 OTBEPCTHUH COPOCHOTO CO-
opykeHus Ha 4-e yaca. CokpallieHre BpeMeH! peMOHTa Ha OJIMH Yac
CHIDKaeT BepOsTHOCTH nepenusa 10 0.03144 nnu B mects pas.

OTMeTKy TpeOHS TUIOTHH, BO3BOAMMEBIX B CEHCMHUYECKHX paii-
oHax B cootBeTcTBHH co CHull momxHa Ha3HAYaTHCS C Y4€TOM BHI-
COTBI TPAaBUTAIIMOHHON BOJIHBI, BOZHUKAIONIEH B BOJOXPAHMUIHUILAX B
ciyyae oOpa3oBaHUS B HEM CEHCMOTEKTOHHYECKUX Je(pOpMaIUii.
Jns ompeneneHus BEpOSTHOCTH IepesiuBa BOJBI Yepe3 rpeOeHb BO-
JIOTIOATIOPHOTO COOPYKEHUS MPH CEMCMUYECKOM BO3JIEHCTBUH HEOO-
XOJMMO HCTIOIB30BaTh PE3yJbTAaThl pacueTa HaIlpsKeHHO-Ie(OpMHu-
poBanHoro coctostHus ['TC ¢ MCIOmb30BaHMEM MaTEMAaTHYECKOMN
MoJenu (KOHEYHO-PAa3HOCTHAsS allpOKCUMAIMS COOPYKEHUs C pas-
OMBKOI Ha 30HBI C PAa3TUYHBIMUA CBOHCTBAMHU).

Pacyersl HampskeHHO-IEePOPMUPOBAHHOTO COCTOSIHHS TPYHTO-
BBIX COOPYKCHHH JOJDKHBI YUUTHIBATH CIEAYIONIHe (PakTOPHI, KOTO-
pbl€ BIUSAIOT KaK Ha CTATUYECKOE COCTOSHHE, TAK U Ha CEMCMOCTOM-
kocth ['TC.

1. IlpounocTHble U AedOpMaLMOHHBIE CBOHCTBAa TPYHTOB MpU-
MEHHUTEIHHO K TEOPUH IUIACTHIECKOTO TEUSHUS C YIPOYHEeHHeM (HeNu-
HEHHOCTh ¥ HEOJHOPOIHOCTD CBSI3H HATPSHKEHHUH C e OpMAITHSIMH).

2. TlocnenoBarenbHOCTh Bo3BeaeHus I'TC u 3amonnenus Bogo-
XpaHWIUIIA.

3. Mnoroda3HocTh pacueTHON 00JIaCcTH (CKENeT TPYHTa, MOpo-
Bas XKHUJIKOCTh, BO3JyX B IIOPaX).

4. Tlpormecc KOHCONMHMIAIIMA B 30HAX pACYCTHOW OO0MacTH M3
TJIMHUCTBIX TPYHTOB € HU3KUM KOA((UIIHEHTOM (PHIBTpALIUH.

Korna pac4ers! BRIIOTHSAIOTCS A7 IEHCTBYIONIETO COOPYKEHUS,
€ro HanpspKeHHO-IePOPMUPYEMOE COCTOSHHE CPaBHHUBAETCA C JaH-
HBIMH HATYPHBIX HAOIIOJICHUI U pe3yIbTaTaMH 3KCIIEPUMEHTATBHBIX
WCCIIEIOBAaHNN TPYHTOB HETIOCPEACTBEHHO B COOPYKEHHH, HA OCHO-
BaHUHM KOTOPOTO PEIIaeTCs] BOMPOC O MJIEHTUYHOCTH PacYeTHON MoO-
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nenu ¢ aeictByroumum I'TC.

[Mony4yeHHoe B pe3ynbraTe pacyera HanpsHKEHHO-IehOpMH-
pyemoe coctosinue I'TC oT cratndyeckux Harpy3ok MpUHHMAeTCs 3a
HayaJbHOE TPU BHITIOJHEHUH PAcUETOB Ha CEUCMUYECKOE BO3ICHCT-
BHE€, UMUTUPYEMOE CHHTE3UPOBAHHON aKCeIePOrpaMMOH.

[Ipu BBIIONHEHMHM pacuyeTOB Ha CEUCMUYECKUE BO3JCHCTBUS,
KpOME YKa3aHHBIX BBINIE (PaKTOPOB, MOJDKHBI YUUTHIBATHCS OCOOCH-
HOCTH TIOBEJICHHSI TPYHTOB TPU JAUHAMHUYECKHUX BO3IEHCTBHSIX (I10-
MOJTHUTENFHOE YIIOTHEHHE WM Pa3yIUIOTHEHHE CKEJIEeTHOTO MaTe-
puana m 3amasasiBaHue aedopmaruii BO BPpeMEHH, 00YCIOBJICHHOE
HaIM4YNeM BS3KMX CBOMCTB, TPYHTOB), a TaKkXKe B3aMMOJEHCTBHE
CKEJIETHOTO MaTepHualia ¢ IOPOBOM YKUIKOCTHIO U BOJOXPAHIIHUIIIEM.
To ecTh, B AMHAMHYECKHUX pacueTax 3ajada THAPOYIPYTOCTH JOJIK-
Ha pelIaThCs C YYeTOM OCOOCHHOCTH IMOBEICHUS TPYHTOB IMOJ Ha-
Ipy3KOli 1 MHOTO()a3HOCTh MaTePHAJIOB.

Y4yer B pacyeTax pealbHBIX MPOYHOCTHBIX CBOMCTB TPYHTOB,
CJIararoIyX TeNO TUIOTHHEI, TI03BOJISIET OTBETHTH HA BOIIPOC CITOCO0-
HO COOPYXXCHHE WJIM HET BOCIPUHSATH 3a/IaHHBI YPOBEHb HArpy3o0K.
Ecnu mocne okoHuUaHUS 3eMIIETpsICEHHS TepeMelieHus u nedopma-
MY BO BCEH pacueTHOM 00IacTH CTAOMIM3UPYIOTCS, TO COOPYKCHHE
B IIEJIOM MOXXET BOCIIPHHATH 3afjaHHOE BoO3MeiicTBue. Ecmu B 0T-
JIeNbHBIX 30HaX HaOJIOAAI0TCs MPOTPEecCHUpPYIONINe HAKOIJICHHS Iie-
peMernieHuit u aedopMalnii, 3T0 CBHIETEIHCTBYET O HECTIOCOOHOCTH
COOpykeHus 0e3 nedopMalivii BOCIPUHUMATH 3aJJaHHbIC HArPY3KH.

IIpu MonenupoBanuu cericMudeckoro BosaercTeus Ha I'TC He-
00XOJIIMO HCITIOJIb30BaTh aKCEIEPOTPaMMEI, MTOJyYCHHBIC PU OICH-
K€ CEHCMHUYECKOW OTMAaCHOCTH COOPYXKEHHUs, PACIOJIOKEHHOTO B 3a-
JaHHOM paiioHe. [IJi1 pacdeToB MOJKHBI MCIOJB30BAThCS CUHTE3H-
pOBaHHAs aKceleporpamMma C Pa3InIHBIMI TUKOBBIMU YCKOPEHHUSIMHI
C TIOBTOPsIEMOCTRIO 3emierpsicennir 1 paz B 100-10 000 srer. Heo6-
XOJIMMO BEIIONHUTE 10-15 pacdeToB ¢ pa3HBEIMU AehOpMAITHOHHBIMH
CBOICTBaMHU TPYHTOB (CM. OIIEHKY BEPOSITHOCTH YCTOMYHMBOCTH OT-
KOCOB) C T€M, YTOOBI MOJYYUTHh PA3TUIHBIC BETUYMHBI BEPTHKAIh-
HBIX OCTaTOYHBIX cMmemieHuid (ocaaku) rpedus ' TC, ux 3aKoH TUIOT-
HOCTH pAacCIpeiesiCHUs] U €T0 CTATUCTUYECKHUE XapakTepucTtuku. Hc-
nonb3yst pekomeHaauuu [41] ompenensiercst BHICOTa TPaBUTALMOH-
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HOH BOJIHBI B BOJOXPaHUJIMUILE NOCTIE BO3ICHCTBUSA 3€MIIETPACEHUS U
BBICOTY Hakata e¢ Ha orkoc I'TC. Jlamee, BBITIONHSS PacyeThl IO
AHAJIOTUU C Ta0JuIel 4-4, onpenenseM BEJIMUUHY BEPOSATHOCTH Tie-
peNrBa rPaBUTAIMOHHOM BOJIHBI Yepe3 Ne(hOPMHUPOBAHHOHN B Pe3yJib-
TaTe 3eMIICTPACEHUS TpeOCHb IUIOTHHBI. BenuunMHy BEpOSITHOCTH
BO3HUKHOBCHUS FPABUTAIIMIOHHON BOJIHBI IPUHUMAEM PaBHOU Bepo-
SITHOCTU CaMOr0 3eMIIETPSICCHUSI.

e OmnpezienieHne BEPOSITHOCTH BBICOTHOTO TIOJIOKEHHUS TMOBEPX-
HOCTH KPHUBOM JENpeccuu, pacxo10B GUIBTPALIMA ¥ BO3SHUKHOBECHUS
cypdo3roHHbBIX sBIeHUH B Tene u ocHoBanuu [ TC.

[TomoxeHue KpuBO# Jempeccuu, pacXxoApl GPHIBTPAIlUU U HAIU-
gue cyhOo3nMOHHBIX MPOIECCOB B TPyHTaX Tena u ocHoBaHus 1 TC
JOJDKHBI KOHTPOJIMPOBATHCS TIPU BBITTOJIHEHUN HATypPHBIX HaOJIO/E-
Huit. B cocrae KMA runpoy3na 1omKHBI HAXOAUTHCA YPOBHEMEDHI,
YCTAHOBJICHHBIC B BEPXHEM Obee JUIsi KOHTPOJIS TOPU30HTOB BOJIBI,
MbE30METPHI ISl KOHTPOJIA MOBEPXHOCTH KPUBOU JEHPECCUU U TIbE-
30METPUYECKUX HANOpPOB B 33JaHHBIX TOYKAX Tela M OCHOBAHMUS
TUIOTHH U BOJOMEpHBIE YCTPONUCTBA, TIO3BOJISAIOINE ONPEAENIATh pac-
X0JbI BOJIBI pubTparuu. Tak Kak MbE30METPOB IS KOHTPOJIS Ihe-
30METPUYECKUX HAMOPOB OOBIYHO YCTAaHABIUBAIOT OTPAHUYCHHOE
KOJIMYECTBO, HEAOCTATOYHOE Ui MOCTPOEHUSI TUAPOIUHAMUYECKOM
CETKH (MIBTPAIIMOHHOTO IMOTOKA, TO TIPEABAPUTENFHO pa3pabaThiBa-
€TCsl MOJEb (UIBTPAIMKA B COOPYKCHUHU, a JaHHbIC HAOIHOACHUN
HCTIONIB3YIOTCS TOJBKO IS MACHTH(UKAIINY 3To Moaenu. KoHTpos
cy((O3MOHHBIX MPOIECCOB OCYIIESCTBISETCS MyTeM BBIYHMCIICHHS Tpa-
JUEHTOB Hamopa ISl KaXIOro OTAEIbHOTO y4acTKa TMApOJUHAMUYE-
CKOM CETKH, OTPaHUYEHHOIO JIMHUSIMU Haropa U JIMHUSAMU TOKa U OIl-
penenenus kKod(@uUIeHTa 3amnaca Kak OTHOIICHUE JTOMYCTUMON BEJIH-
YHMHBI TPAJMEHTA K BRIYKMCIICHHOM ((pakTHUeCKoit) BelUInHeE.

Jnst ompeneneHus BEPOATHOCTH BBICOTHOTO IOJIOKEHHS IIO-
BEPXHOCTH KPHUBOH JEMPECCHH U PACXOJIOB (PMIBTPAIMH IO TaHHBIM
HaTYpHBIX HaONIOAEHWH CTPOSTCS TpapuKd OTMETOK MOBEPXHOCTH
KPWUBOM M BETTMYWH PacxoJ0B (puiabTparuu mo mecsmam roaa. Ompe-
JIEJISIFOTCST aMILTUTY Bl KoJieOaHuii YpOBHEH U pacxoI0B BOABI, KOTO-
pbie nenstcs Ha 8-12 mHTepBanoB. (s KaKIoro MHTEpBaja ycTa-
HaBJIMBAIOTCSI KOJMYECTBO KAJICHIAPHBIX MECALIEB, KOTOpPHIE OXBa-
TBIBa€T JaHHBIM WHTepBal. MMmes Takue maHHBIE 32 CPOK 3-5 JeT,
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WCTIOJIB3YS 3aKOH IKCHOHEHIMAIFHOTO PACIpe/IeIeHUs], MOXKHO OIle-
HUTH BEPOSITHOCTHh MOABEMAa YPOBHS KPHUBOW NEMPECCHH Ha 3aJaH-
HYIO OTMETKY WJIM 33JJaHHON BEJIMYMHBI pacxoaa (GUiIbTparim.

IIpumep: oTMeTKH ypoBHEHN Bozbl B Ibe3oMmerpe II; 3a mepuon
HaOmroneHnit konebanuch oT 4 1o 24 M. BennumHa mMakcuManbHOM
aMIuMTy el paBHa 24-4 = 20 m. IIpumMeM KOIU4ECTBO MHTEPBAJIOB
paBHBEIM 10 ¢ marom 2M. B Tabnmiry BKITIOYECHBI MaHHBIC HaOIIOME-
Huit 3a 5 nmet. O1eHKa BepOSITHOCTU TOIbeMa YPOBHEH BOJIBI B IThe-
30MeTpe Ha 3aJJaHHYI0 OTMETKY BBIIOJIHUM B Tadnuue 4-5.

[Mpumep: pacxoas!l punsTpaunu B crBope I-1 B Teyenune rona xo-
nebamice ot 0.6 no 3.0 n/c. Bennunaa MakcHMaIbHOW aMILTHATYIIBI
paBHa A= 3.0-0.6 = 2.4 n/c. [IpuHIMaeM KOJUISCTBO HHTECPBAJIOB - 8
¢ marom 0.3 n/c. Mcnonp3yst AaHHbIC HAOMIOACHUN 3a 3 roja, BbI-
MOJTHUM OIICHKY BEpPOSTHOCTH IOSIBICHHS pacxoia (QpUiIbTpaluu 3a-
JIAHHOW BEJIMYMHEI B Ta0OauIe 4-6.

OreHKy (UIBTPAIMOHHON NPOYHOCTH TPYHTOB Tella U OCHOBA-
Hus ['TC BBITONHAETCS, UCTIONB3YS PE3yNbTaThl OMpPEIeIeHUs] Tpa-
JIMEHTOB Haropa (QUIBTPAIMOHHOTO TIOTOKA HAa MOJCIH (QHIbTpa-
uuu. ['unpoauHaMydeckas ceTka B OCHOBAaHHH U Telleé TPYHTOBOTO
I'TC nmeer 5-6 nuHuUl TOKa, KOTOPBIE Pa3AEISAIOTCS JUHUSAMU PaB-
HbIX HamopoB Ha 50-60 «kBaapaToB». i1 Ka)KO0ro Takoro y4actka
OoCHOBaHMS wiH Tena TpyHToBOro I'TC BBRIUHMCHSETCS TpaJleHT Ha-
mopa. 3Has XapaKTepUCTHKH TPYHTOB W KOHCTPYKIIMH IPOTHUBO-
(UIBTPaIMOHHBIX YCTPOMCTB, 1o [28, 29, 40, 42, 43 45] npuHUMAaIOT
JIOITyCTUMbIE 3Ha4eHHs T'paAueHTOB Hamopa. OTHOIIEHHE NOIYCTH-
MOTO 3HAa4YeHHS TPAJWEHTa K BHIYUCICHHOMY II0 THIPOIMHAMUYE-
CKOH ceTke sBisieTcs KOod(h(UIMEHTOM 3amaca (QIIBTPAIiOHHON
MPOYHOCTH TPYHTOB UTSI KQKIOTO «KBaJpaTa» OCHOBAHUSA W KOHCT-
PYKIMU MPOTHBOQUIETPAIIOHHBIX YCTPOWCTB.

CymectByer Oomnblnoe pa3zHOOOpa3ne KOHCTPYKLUHUH BO3BOAH-
MBIX U3 TPYHTOB. TeJ0 COOpyXeHHS MOXKET OBITh OTCBHIIIAHO U3 Ofl-
HOPOJIHOTO TPYHTA, C IIEHTPAIHHBIM WJIM HAKIIOHHBIM SIAPOM, C IKpa-
HOM, ¢ auadparmoii. OCHOBaHHE COOPYKEHUS MOXET OBITH U3 OJIHO-
POIHBIX U HEOJHOPOIHBIX TPYHTOB. OT/IENbHbIE YYACTKH OCHOBAHHUS
MOTYT 3aKpeIUIATHCSA 3aBECaMM Pa3IMYHBIX KOHCTPYKIMH WIIH TIOHY-
poM. CyIIecTBYIOT pa3iu4yHble KOHCTPYKIHU JAPEHAXKHBIX YCT-
poHcTB. YV BCeX TakWX Pa3HOBUIAHOCTEH TPYHTOBBIX COOPY>KEHUM
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OyIer cBOs WHAWBHIyalbHAas cxeMa (THIpPOAMHAMUYECKas CeTKa)
(hUITBTPAIIMOHHOTO TTOTOKA, CBOW TPAAMCHTH HAIOpa W 3aKOHOMED-
HOCTH pacupeeieHus UX MIIOTHOCTH.
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Tab6muua 4-5

Ne UHTEp- | cepenuMHa | 4Yac- mx t fx) 4acTora HapoCT. HapoCT. pa3sHOCTH
Baj uH-1a (X) | TOTa m, UTOre UTOre m;-m
m m m
1 0-2 1 60 60 0.1905 0.1574 63.0 63.0 60 3.0
2 2-4 3 40 120 0.5714 0.1076 43.0 106.0 100 6.0
3 4-6 5 30 150 0.9524 0.0735 29.4 135.4 130 5.4
4 6-8 7 25 175 1.3333 0.0502 20.1 155.5 155 0.5
5 8-10 9 15 135 1.7143 0.0343 13.7 169.2 170 0.8
6 10-12 11 10 110 2.0952 0.0234 9.4 178.6 180 1.4
7 12-14 13 8 104 24762 0.0160 6.4 185.0 188 3.0
8 14-16 15 6 90 2.8571 0.0109 4.4 199.4 194 5.4
9 16-18 17 4 68 3.2381 0.0075 3.0 202.4 198 4.4
10 18-20 19 2 38 3.6190 0.0051 2.0 204.6 200 4.6
200 1050

HpHMe‘{aHI/ICI IIEePBbIA MHTEPBAJ JAHHBIX JOJKEH HAUMHATHCA ¢ «Oy.

> mx _ 1050 _5o5

xm 200

x:

2 2
- [x / 6
t=x/x Kpurepnit Kommoroposa A=,/— = 200 = 0.424 BepOATHOCTH COBIAICHHUS KPUBBIX IDIOTHOCTH PAaBHO
m

P(1)=0.9923. BeposTHOCTb IIOIbEMa YPOBHSI BOABI B IbE30METPE HA OTMETKY 24 M paBHa x=24-4 =20 t=x/ ; =20/5.25
=3.81 P=1-(1-e")=¢"=2.71828%=0.022.
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Tab6mnuua 4-6

Ne WHTEDP cepennrHa 4acToTa mx t fx) 4acToTa HapoCT. HapoCT. pasHOCTH
Bal MHT-1a (X) m m; WTOTE M; | WUTOTE M m;-m
1 0-0.3 0.15 36 5.4 0.2457 1.2812 40.4 40.4 36 4.4
2 0.3-0.6 0.45 26 11.7 0.7371 0.7838 24.7 65.1 62 3.1
3 0.6-0.9 0.75 18 13.5 1.2285 0.4795 15.1 80.2 80 0.2
4 0.9-1.2 1.05 12 12.6 1.7199 0.2933 9.2 89.4 92 2.6
5 1.2-1.5 1.35 6 8.1 2.2113 0.1795 5.7 95.1 98 2.9
6 1.5-1.8 1.65 4 6.6 2.7027 0.1098 3.5 98.1 102 34
7 1.8-2.1 1.95 2 3.9 3.1941 0.0672 2.1 100.7 104 33
8 2.1-2.4 2.25 1 2.3 3.6855 0.0411 1.3 102 105 3.0
105 64.1

=

>mx 64.1 - [x? 4.4°
= = ——=0.6105 t=x/X A= ,|— = =043
>m 105 m 105

P(L)= 0.9923.

BepositHocTs mosiBiieHuMs pacxoma (uiasrpanmu q =3.0 a/c paBra. A= 3.0- 0.6= 24 t = 2.4/0.6105= 3.99
P=¢""=0.0185
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Jliist OTZIeNnbHBIX y4acTKOB (KBaJpaTOB) TEJIa COOPY)KEHHS U €r0
OCHOBaHUsI TPalUeHTh] HAllOpa MOTYT UMETh HE3HAYUTEIbHBIEC BEIIH-
4MHBI ¥ 3HaueHus kodpduuuentos 3anaca (K,/Ky) OynyT upesmepHo
oonpmumu. Iostomy yuactku ¢ K,/K¢=> 10-15 cnenyer nckimroyars
KaK 3aBeJIOMO HaJeKHbIE, MO0 OrpaHMYMBATh UX YHCIECHHBIE 3Ha-
yenusi. C npyroii ctoponsl, orHomenue K,/Ke> 1. ['me aTo ycnosue
He o0ecrevyeHo, He0OXO0IUMO BBHIIOJIHUTE JOTOJHUTEIbHbBIE MPOTH-
BOQHIIbTPALIMOHHBIC MEPOTIPUATHS, YTOOBI HE TOMYCTUTH BOSHUKHO-
BeHue cyhdosuu.

[Tomy4enHsle TakuM 00pa3oM 3HaueHHs KO3 PULIUEHTOB 3amaca
IPaZleHTOB Hamopa HEOOXOOUMO PACHOJIOXKUTH B yOBIBAIOLIEM IIO-
psiAKEe W ONpENETUTh HauOOoJbIIee W HAUMEHBIIEE WX YHCIICHHBIC
3HAYEHUs. Y CTaHOBJICHHBIE I'PAHMLIBI 30HBI PACCEHBAHUS PA3ICIUTh
Ha MHTEPBAJIbl, YUCJIO KOTOPHIX PEKOMEHAYETCS NMPUHUMATh B IIpe-
nenax ot 8 no 15. Onpenenuts sl KaXKAOr0 MHTEpBaIa YacTOTHI U
MPOU3BECTH BHIYHCICHHS (CM. TaOmuubl 4-2, 4-3 u 4-5) mo ycraHoB-
JICHUIO 3aKOHA paclpelesieHHs] IUIOTHOCTH (SKCIOHEHUHUAIbHBIMH,
Jlanmaca-1llapre wnmm HOpManbHBIA). [locne ycTaHoBieHUs BHUIa 3a-
KOHa paclpeleseHus MJIOTHOCTH, ONPENEIIIOTCS 3HAUCHHUS BEpOsT-
HOCTH BO3HUKHOBeHUs npeaynpexaaromero (K;) umm npenensHoro
(K;) BenmuMH IWMATHOCTHYECKUX ITOKazaresiel (QUIbTparinOHHON
IIPOYHOCTH T'PYHTOB (B 3aBHCHMOCTH OT COUYCTAaHHUs HArpy3okK, Ui
KOTOPBIX IMOCTPOEHA MOICTh GUIHTPAIIHN).

B tabmume 4-7 mokaszaH mpuUMeEp pacdera IMpenehbHOro 3Hadve-
HHS BEpOATHOCTH Bo3HUKHOBeHUs cybdo3uu (K,/Ky=>1). ITo naHHbIM
Mozenu (GUIbTpPAlMY TIOTHHBEI UMeeM 50 3HaYeHHWH TpajleHTOB Ha-
mopa U IS KaKIOTO M3 HUX B COOTBETCTBUU C [28, 29, 40, 42, 43 u
45] ycTaHOBJICHBI JOMYCTHUMBIC 3HAYEHHS U KOA(UIMEHTHI 3araca,
3HAYCHHUS KOTOPHIX M3MEHsITUCH OT 1 1o 10. [Ipunaro 9 unTEepBaIoB
C IIaroM paBHBIM-1. PacueToM yCTaHOBIEHO, YTO HAWIYHYIIYIO CXO-
JUMOCTh 3KCIIEPUMEHTANbHBIX U TEOPETUYECKHX YacTOT MMEET 3a-
KOH pacnpeneneHuss muotHoctu Jlammaca-llapase. BepostHocTs
BO3HMKHOBeHUs cyddosun npu K;/Ky=1 paBna P=0.00698.
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OmpeneneHue BEPOITHOCTH BO3HUKHOBEHUS cy(h(Po3un B TPYHTOBOH IUTOTHHE
(TmoTHOCTH pacnpeneneHus 1o 3akony Jlarmaca-11lapise)

Tabmnumna 4-7
uut- | wac- | x mx;, mx | mx}, [ mxf t @(t) A E my >m >m,
san | Tora —ERDy | P 941041 | 129240 1213
x m 6 1 33
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.5 3 -4 -12 48 -192 768 - 0.09380 0.0010 0.01567 0.11048 2.655 3 2.655 0.345
1.7015
2.5 5 -3 -15 45 -135 405 -1.2208 0.18934 0.0208 0.01966 0.22980 5.523 8 8.178 -0.178
35 10 -2 -20 40 -80 160 -0.7402 0.30334 0.0328 -0.0001 0.33604 8.076 18 16.254 1.746
4.5 9 -1 -9 9 -9 9 -0.2596 0.38573 0.0175 -0.0280 0.37524 9.018 27 25.272 1.728
5.5 7 0 0 0 0 0 0.2211 0.38931 -0.0151 -0.0294 0.34474 8.285 34 33.557 0.443
6.5 6 1 6 6 6 6 0.7018 0.31187 -0.0327 -0.0025 0.27666 6.649 40 40.206 -0.206
7.5 5 2 10 20 40 80 1.1824 0.19830 -0.0224 0.0190 0.19491 4.684 45 44.890 0.110
8.5 3 3 9 27 81 243 1.6631 0.10007 -0.0023 0.0166 0.11435 2.748 48 47.638 0.362
o5 | 2 | 4 8 32 | 128 | 512 | 2.1437 | 004009 | 00082 | 00039 | 005212 | 1253 50 | 48891 | 1.109
395 | 50 23 | 227 | -161 | 2183
2046 | 454 | 322 | 43.66
- y 1.746
X =5.04 Kpurepuii Konmoroposa A= ,|——— =0.247 P;,=1.0
50
S =2.08048
A =-0.35757 t= 12504 _ 194186 P=0.026077-0.01-0.0091= 0.00698.
2.08048
E =-0.6696
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¢ OnpenierieHue BEPOATHOCTUA TIOTEPU YCTOWYHMBOCTH OTKOCOB
TPYHTOBBIX COOpPYKEHUH.

Y CTOMYHMBOCTh OTKOCOB TPYHTOBBIX COOPYKEHHUU Ompeensercs
JUTS CIIy4aeB CEHCMUYECKOTO BO3ACHCTBUS Ha IUIOTHHY U TPEX YPOB-
Hell Bogel B BepxHeM Obedpe MITY, HIIY u ObicTpoe CHMXKCHHE
ypOBHS BOABI B BepxHeM Obede ot HITY no ypoBHsSt MepTBOTO 00BE-
Ma. B KaXI0M M3 3THX pacueTHBIX CIy4aeB YCTOMYMBOCTH OTKOCOB
3aBUCHT OT BBICOTHOTO IOJIOKECHUSI KPUBOH JETIPECCHH, MIIOTHOCTH
TPYHTOB M MX TPOYHOCTHBIX TOKa3arenel. Beime Obun paccMoTpe-
HBI CIIy4au ONpPEeeIICHUs] BEPOSTHOCTEH JIIsl KOHTPOIHPYEMBIX MOKa-
3areneii (COOBITHI) BXOASIINMA B «IPEBO COOBITHI, KPOME BIIUSHHUS
ToKazaresyieli TPYHTOBBIX MaTepuaioB Ha ycToluuBocTh ['TC. Bims-
HUE JTUX IIOKa3aTejeil Ha yCTOMYMBOCTb I'PYHTOBBIX COOPYKCHHMU
MOYKHO Y4ecThb yepe3 Kod(Q(UIMEHT YCTOMYMBOCTH OTKOCOB.

YucneHHble 3HA4YCHUS! TOKa3zaTeNed IJIOTHOCTH, MOAYNS He-
(dhopMaruu, yriia BHyTPEHHETO TPESHUS M CICTUICHUS TPYHTOBBIX Ma-
TEPHUAJIOB, U3 KOTOPBIX BO3BOJSATCS COOPYKEHHUS, HE MOCTOSHHBI U
MOTYT MEHSThCS B INMHPOKHX mpeaenax. llpemensl w3MeHEHHH
CBOWCTB MaTEpHAaJIOB yCTAHABIMBAIOTCA B IMPOIECCE JIAOOPATOPHBIX
WCCIIeIOBaHUN 00pa3IioB TpyHTa OTOOpaHHBIX B Kaphepax. [lokaza-
TEeIM TPYHTOB, NPHU YKIAJKEe B COOpPYKEHHE, KOHTPOJIUPYIOTCS
CTPOUTENBHBIME J1a0OpaTopusiMH. VX 3HaYeHHsT MOTYT OTIUYATHCS
OT NMPOEKTHBIX. Jlanee B mpoliecce BO3BEAECHUS U MOCIEAYIOIEH IKC-
TUTyaTaliy COOpY>KeHHS, IO IeiicTBUEM BHEIIHUX (pakTOpoB U cOO-
CTBEHHOTO Beca, IJIOTHOCTh TPYHTOB MOXET yBEIIMYUBATHCSA, & B OT-
JENBHBIX CITyYasx Jake CHUKATHCS (SBJICHHUE Pa3KIDKEHUS TIPU 3eM-
netpsicernn). s omenku OezomacHocTu ['TC, kpoMe TpeboBaHMit
HOPM II0 OTIPE/ICTICHUIO0 PAaCYETHBIX 3HAYSHHUH TI0Ka3aresei TPYHTOB,
HEOOXOIMMO B 00s3aTENIbHOM MOPSJKE 3HATh CpelHue (HOpMaTHB-
HBIE) 3HAUEHUS MMOKa3zaTeslel U UX CpeHee KBaapaTUIHbIe OTKJIOHE-
HUs. B cOOTBETCTBUM ¢ HOpMaMM MPUHUMAETCSI, YTO TNIOTHOCTH pac-
MpEeJIeNICHNs] TPOYHOCTHBIX U Je(OPMAIIMOHHBIX MMOKa3aTeNiel IrpyH-
TOB COOTBETCTBYET HOPMAIEHOMY 3aKOHY.

Jns onpeneneHus BEPOSTHOCTH YCTOWYHMBOCTH OTKOCOB T'PYH-
ToBEIX ['TC HE0OX0MMMO BHITOTHUTE N—0€ KOJIHMYEeCTBO PAcuETOB C
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Pa3HBIMH TTOKA3aTeNSIMH MMPOYHOCTH TPYHTOB, TOCTATOYHOE IS yC-
TAHOBJICHWS 3aKOHA IUIOTHOCTH pacmpeneleHus Kodh(uimeHToB
3amaca yCTOMYMBOCTH OTKOca. [Ipy Ha3HaueHUHW mokazarenen Mmpou-
HOCTH PEKOMCHAYETCA UCXOAUTH U3 TOr'0, YTO AJId OAHOI'O U TOI'O K€
rpyHTa 0oJiee BBICOKMM 3HAYEHUSM TUIOTHOCTH () TOJDKHBI COOTBET-
CTBOBaTh OoJyiee BBICOKHE 3HAYCHHWS TaHTEHCA yTIiia BHYTPEHHETO
tpenus (tg) u cueruienus (C) u HaoOoport. [Tockonbky 3akoH pac-
MIPENIEJICHUs] TUIOTHOCTHU JUIsl TIOKa3aTesiell TPyHTOB OJMH M TOT XK€,
TO 3HaueHHs Y, tg@ U C creayeT MPUHUMATH COOTBETCTBYIOIIHMH
OIHOMY 3HAYCHMIO ToKazaTenms (GyHkiuu Jlammaca (t), MCHONB3ys
KpHUBBIE IJIOTHOCTH HOPMAJBHOTO 3akoHa. [Ipumep HazHaveHHUs Io-
Kazareliell MPOYHOCTH IpyHTa JaH B Tabwuie 4-8.

Tabnuma 4-8
Hopwma- TlokazaTenu NpOYHOCTH rpyHTa NpH nokasarene Gpynkuun Jlamnnaca (t)
>
THBHBIE
©l.6 |-12 |08 |-04 |0 |04 |08 [12 |16 [20 |24
3HAYCHHS
Y on o~
Q ~| 0 ) o~ I o~ o © — o =
pe S| = — — — — - | = — — - —
g |, “
N N o~ — v N o O (= <t 0 (] v
IN] I e — — — IS IS A e} Sl < A
s sl e = = = = = = =3 = = =
C
% = - pal [N [aa) o — 7e) [N fSa) o~ —
F ~| ™ o o < < g} ! n ° o o~
= sl e = = = = = = =3 = = =

ITokazaTenn MPOYHOCTH T'PYHTA B TaOJIMIE BBIMHMCIEHBI 1O (hopMyiie
A= Ay (1+Cy*1)

[NokazaTenu MPOYHOCTH TPYyHTA B PSAAOM CTOSIIMX CTOJNOIAX
TaOJIMIBI OTIHYAIOTCS, APYT OT APYra Ha COTHIE JOJH, TIO3TOMY TPH-
HUMATh OoJiee YacThie 3HAUCHHUS (t) TS YBEITHUCHHS YHCIIa PACUCTOB
HE UMeeT CMBbIcTa. 3HaYeHUs KO3 (UIIMEHTOB 3amaca yCTOWIUBOCTH
oTKOca OyAyT OJM3KUMHU O BeiauunHe. HauMmeHbIve 3HaYCHHUS T0-
kazateneit (Y, tgp u C) obecrneunBaloT MOIyUYeHNE HAUMEHBIIIETO 10
BeIMYMHE KOX(QQHIMEHTa 3amaca YCTOHYMBOCTH OTKOCA, KOTOPBIH
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MOJKET OBITh MEHbILIC CUHUIIBI U3-3a HU3KUX 3HAUCHUH MOKa3aTeen
(K3> 0). Haubonpire 3HaUueHUS STUX ITOKa3aTelel He JTOJDKHBI BBI-
XOJUTh 32 MpEeeNbl peaJbHO BO3MOXKHBIX U MPUBOAMUTH K MOIydYe-
HHUIO YpE3MEPHO BBICOKHX BEJHMYMH Ko3(duimenTos 3amaca (rocra-
touHo mMmeTh Kz < 10-15). Takum o6pa3oM, A7 OLEHKH BETUIUHBI
BEPOATHOCTH, YCTOMYMBOCTH OTKOCA MPHUHUMAaeM psij 3HadeHui ¢ 0
< K3 = 10-15(8 cootBercTBHHM ¢ Tabnuuel 4-8 n=11), 6e3 pa3ouBKH
Ha JIONOJIHUTEIbHBIE MHTEPBAJIbl. JDTO NMPUBOAUT K HEOOXOIUMOCTH
TP BBIYHCICHUN TEOPETUYECKUX OPAMHAT KPUBOW IIIOTHOCTH YUH-
THIBaTh (PaKTUUECKUE pacCTOsHUS (IIaru) Mexmny 3HaueHusMu Kj
(cm. Tabamiy 4-9 rpady 11).

YacTtoTy 3HaueHuil K3 mpuHuMaeM ¢ yd4eToM MHTEpPBAJIOB, IPU-
HATBIX B TabOmiuie 4-8. OHa paBHA YacTH IUIOIIAIXA KPUBOU IIJIOTHO-
CTH pacHpeAeiICHUs] HOPMAIBHOTO 3aKOHA, MOIYyYEHHOH YMHOKEHH-
€M OpAMHAThl KpUBOW Ha IIMPUHY MHTEpBaJia B JOJAX OT (t) U Jo-
nomauTensHO Ha 100 (Twiommags KpuBoi paBHa 1, yMHOXas ee Ha
100, yc0BHO MpUHUMAEM, 4TO 00Iee KOIMYECTBO omnpeaenenuii K
nomkHO mpuommkarbes kK 100). Pe3ynbTaThl BEIYHCICHUS 3MITUPH-
YeCKHX M TEOPETUUYECKHX OpJIMHAT 4acTOT KPUBOM IJIOTHOCTH pac-
npezeneHus mokasano B tabmuue 4-9. [IpenBapurensHoil poBep-
KOI OBUIO yCTaHOBJIEHO, YTO SMIIMPHYECKas U TEOpPETHYecKas KpH-
Bbl€ IJIOTHOCTH MMEIOT JYYIIYI0 CXOAWMOCTb IPHU HCHOJIb30BAHUU
HOPMAaJIbHOTO 3aKOHA PaclpeesIeHHsI, KOTOPbIH Jajee HCIOIb3yeTcs
JUIS OIpENeNIeHUs] BEPOSITHOCTH MOTEPH YCTOWUMBOCTH OTKoca. Be-
posiTHOCTE 00pymenus otkoca ¢ K.< 1 pasna P= 0.05456.

e OmpernenieHle BEPOATHOCTH TOTEpH (HIBTPALIIOHHON HpoY-
HOCTH TPYHTOB OCHOBAHHSI M HECyIIEH CIIOCOOHOCTH OETOHHBIX CO-
OpyKEHU.

VYcnoBust paboThl OETOHHBIX COOPYKEHHH OTJINYAIOTCS OT IPYyH-
TOBBIX: (PMIILTPAIS B OCHOBAHUH ITPOUCXOUT B HAIOPHOM PEXKUME,
Ha COOPY)KCHHE OKAa3bIBAIOT BO3JCHCTBUS THIPOAMHAMHYECKOE,
(UIBTPaIMOHHOE M B3BELIMBAIOIIEE JAaBJIEHUE BOJBI, HECYIIas CIIO-
COOHOCTH 3aBUCHT OT HPOYHOCTH KOHCTPYKIHH U YCTOHUYHMBOCTH Ha
casur. IlosTomy ompeneneHue BEPOSTHOCTH HACTYIUIEHHS TEX WIH
WHBIX COOBITHI MMEET HEKOTOPhIE OTIMYUTENEHBIE OCOOCHHOCTH.
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Omnpenenennie BEPOSITHOCTH YCTOMYNBOCTHA OTKOCA TPYHTOBOM TNTIOTHHBI
(TITOTHOCTD pacIpesieNeHrs 0 HOPMaIbHOMY 3aKOHY)

Tabnuma 4-9
No Ks 4acTo X mx, mx,> mx,’ mx,* t o(t) asm m, >m, >m 13-14
/i X Ta- m —a
S
1| 2 3 1 5 6 7 8 9 10 11 12 13 14 15
I | 06 | 443 | 49 | 21707 | 106364 | 521185 | 255381 | -1.7764 | 008236 | 33494 | 2795 | 2795 | 443 | -1.635
2 | 14 | 777 | 41 | 31.857 | 130.614 | 535516 | 219562 | -1.4279 | 014394 | 41.867 | 6026 | 8.821 | 1220 | 3379
3 | 24 | 1160 | 3.1 | 35960 | 111476 | 345576 | 107128 | -0.9923 | 024384 | 46054 | 11230 | 20051 | 23.80 | -3.749
4 | 35 | 1470 | 20 | 29400 | 58800 | -117.600 | 23520 | 05131 | 034973 | 37.681 | 13.087 | 33.138 | 3850 | 5362
5 | 44 | 1600 | -1 | -17.600 | 19360 | 21206 | 2343 | 0.1211 | 039603 | 50241 | 19.897 | 53.035 | 545 | -1.465
6 | 56 | 1470 | 01 | 1470 | 0147 | 0015 0002 | 04017 | 036802 | 46054 | 16949 | 69.984 | 6920 | 0.784
7 | 67 | 1160 | 12 | 13920 | 16704 | 20045 | 24054 | 08808 | 027066 | 33494 | 9.066 | 79.050 | 8080 | -75
8 | 75 | 777 | 20 | 15540 | 31080 | 62160 | 12432 | 12293 | 0.18739 | 46054 | 8.630 | 87.680 | 8857 | -0.89
9 | 86 | 443 | 31 | 1333 | 42572 | 131.974 | 409.12 | 17085 | 009270 | 29307 | 2717 | 90397 | 93.00 | -2.603
10 | 93 | 220 | 38 | 8360 | 31768 | 120718 | 45873 | 2.0134 | 005256 | 50241 | 2.641 | 93.038 | 952. | 2.162
11 | 105 | 090 | 50 | 4500 | 22500 | 112500 | 56250 | 2.5361 | 0.01600 | 46.054 | 0.737 | 93.775 | 96.10 | 2325
605 | 961 779.001 | 571385 | -1093.76 | 7658.06 93.775
08221 | 5946 | 11382 | 79.688
X;=4.67793 Kpurepuii Konmoroposa A= |=5:362” =0.547 P, =0.9464
96.1
S=2.29563 t=2r"*= 1-4.67793 _ 1 60214  BeposATHOCTH COBBITHS M0 HOPMATHHOMY 3aKoHy P- 0.05456
S 2.29563
A= -0.9408
E=-0/1306
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Jnsa oneHKH QUIBTPAIIIOHHONW MPOYHOCTH TPYHTOB OCHOBAHHS
paspabaTsiBaeTCsi MOZENb HAMOpPHOW ¢wmibTpanuu. s Kaxmoro
yY4daCcTKa OCHOBaHHs, 3aKJIIFOUCHHOI'0 MCXAY JIMHHUAMHA paBHBIX HAIlo-
POB U JMHUSAMHU TOKa (DUIBTPAIIIOHHOTO MOTOKA OIpenensercs rpa-
JUCHT HAIlopa, €ro JOIyCTHMOE 3HaueHue U kod(hduimeHT 3amaca.
Jlanmee olleHKa BEPOSTHOCTH TMOTEPU (PUIBTPAIMOHHOW TPOYHOCTHU
TPYHTOB B OCHOBAHWU BBIMOJHACTCS AHAIOTUYHO CIIy4asiM, PacCMOT-
PEHHBIM BBIIIIE.

Jns OIeHKH BEPOSTHOCTH IOTEPU MPOYHOCTH KOHCTPYKITUH
paspabaTpIBaeTC MOJETh  HAMPsHKEHHO-Te(OPMHUPOBAHHOTO  CO-
CTOSIHUSI COOPYKEHHS, KOTOpasi yIUTHIBAET BO3/IEHCTBHE BCEX BHEIII-
HUX ¥ BHYTPEHHHX HArpy3oK, ¢ MPEeIyCMOTPEHHBIMH HOPMaMH KO-
s¢duIMeHTaMy  YCIIOBUSL Pa0OThI. YUHUTHIBACTCS HM3MEHUYHMBOCTH
TOJIBKO MPOYHOCTHBIX M JeOpPMAIIMOHHBIX CBOWCTB OETOHA, U3 KO-
TOPOTO BO3BEACHO COoopykeHue. [1o aHanoruu ¢ moaxooM Ha3Haue-
HUSl PaCUYCTHBIX MPOYHOCTHBIX TOKa3aTelei TPyHTOB, PAaCCMOTPEH-
HbIM B TaOnwuie 4-8, omnpenensercs U3MEHYUBOCTh MOAYJS Acedop-
Maru OeTOHa COOpYXeHHS. BBITIOTHSIOTCS HECKOJIBKO BapHUaHTOB
pacdera pacrpeaeneHusl HanpsHKeHUH B coopykeHnu. HasHagaroTces
pacueTtHble cedeHns. [ Todek, pacmoioKeHHBIX BhIIIE U HIKE Ce-
YeHHS, OTPEIeIeTCs «pe3epB MPOYHOCTH OeToHa» (CM. ypaBHEHHE
2, myHKT 1.4). JIns TaHHBIX «pe3epBa MPOYHOCTH OETOHA» B TOUYKAX
CCUCHUS BCEX BApPHAHTOB pacueTa YCTAaHABJIMBACTCS 3aKOH ILIOTHO-
CTH pacmpezeNieHus U s 3HayeHus: S=R-0=0 ompenensiercs Beu-
YHHA BEPOATHOCTH TOTEPH MIPOYHOCTH KOHCTPYKITUH.

[Ipu ompeneneHnn yCTOWYHUBOCTH OETOHHBIX COOPYKCHHH Ha
CIBUT BBIYHCIISICTCS KOAPOUIIMEHT 3amaca. 3a1aBasich pa3sTHIHBIMU
MOKA3aTeNsIMA TPOYHOCTH TPYHTOB OCHOBAHHA, UCIIONB3YS TE Ke
nmoaxoAanl, 4YTO WU MIpPHU OLECHKE YCTOP'I‘II/IBOCTI/I T'PYHTOBBIX IIJIOTHH,
AQHAJIOTUYHBIM METOJIOM ONPECIAETCS BEPOATHOCTh MOTEPH COOPY-
KCHHEM MIPOYHOCTH Ha CJIBUT.
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I[Mpunoxenue 5. OnpenencHue CBOWCTB TPYHTOB IO JaHHBIM
reo()M3MYECKUX NCIBITAHUH.

HpI/I6HI/DKeHHBIe KOJIMYCCTBCHHBIC CBA3U MCEXKIAY HEKOTOPLIMU
HUHKCHCPHO-TCOJIOTUYCCKUMU U THUAPOIrCOJOrMUCCKUMU TapaMeTpa-
MU ITOPOA U UX YACIBbHBIM 3JICKTPUYCCKUM COIMPOTUBJIICHUCM.

Tabmuma 5-1
, , o | ymembHoe snexTpuye-
53 " g g g Z| ckoe conporusienue
= = Z == (SIS =
2 o s| 8 s . R = h g = OM-M IIpu MHHEpaIu-
mutono- | & é s E - § SlEER 5 b: & E 3aLHH BOBI I/1T
w283 2T 2B 2 EE T
= Q = a
g E g ’g 2| g & g 0.1 1 5
ger- | nl10° | >40 17 20
Kue 5
E cpen nl0* >50 20 40
- n10° | >65 | 25 60 0.001 10 1.0
KeIl
mer- | 0.01- >15 | 7-10 25
ke | 0.02
S [cpen | 001- | >0 | 10- | 45
% H. 0.005 13 10 1.0
TS- 0.002- >30 13- 55
Kel 0.005 17
Jier- 0.1-0.2 10- 1 30
Kue 12
§ cpen 0.05- 12- 4 40 20 0.01 100 10.0
S 0.1 15
TSI- 0.02- 15- 7 50
KeEI 0.05 20
kpyn | 1.0-2.0 0 0 30
HO 30 0.1 1000 | 100.0
% cpen | 0.5-1.0 5 [i} 40
] H.
Men 0.2-0.5 10 0 50
KO
raje4yHu- 3.0-10 0 0 30 40 10 10.000 | 1000 | 10.0
KK
BaJIyHBI 20-80 0 0 30 100
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VYaenpHOE 3JIEKTPUUECKOE COMpPOTHUBIEHUE (0) FOPHBIX MOPOJ,
Om-M

Tabmmna 5-2
nopoza W3zmepe- W3mepenus ¢ momouipio BO3 u kaporaxa B
HUS HA rnopoaax
obpasuax ¢ | HacsleH- HaceI- C Bkpare-
TUTPOCKO- HBIX IIpe- HICHHBIX HUSAMU Py -
MUYECKON CHBIMHU U COJICHBIMHU HbBIX MUHEpa-
BIIQXKHO- ciabocore- (6omee 3 JIOB W yTIIH-
CTBIO HBIMH (10 3 | T/i1) Bojma- | CTOTO Bemie-
T/J1) BOIAMH MU CTBa
[uHa 1%10°- 1%10-1*107 1-10
1#10°
AprHmT 1%10°- 2%10-2*10° 1-20
1#10°
CliaHell IIIHHH- 1#10°- 5%10-5%107 1-50 1-1¥10°
CThII 1*10°
AJeBpOITHT 1%10%- 2%10-2%10> | 5-1%107 1-1*10
1*#10°
Iec | mopucThIit 1%10°- 3%10-2%107 1-10 1-1%¥10°
Ya- ILIOTHBIN 1*10°
HUK 1%10°- 1¥10%-1%10° | 5-1%107 1-1¥107
1*¥10°
KoHrmomepar 1#10°- 1%10%-1*%10° | 5-1*10°
1*¥10°
Meprens 1#10*- 1#10%-1*%10° | 10-1*10
1*¥10°
W3- | TpermHO- 1#10*- 1#10%-1*%10° | 50-1*10 1-1¥10
BECT | BaT 1*10°
HAK | IIOTHBIA 1#10™- 1¥10°-1*10° 1*¥10%- 1-1%107
1*#10° 1*¥10°
J[ooMUT 1*10°- 1*10°-1%10° 1%10%- 1-1*10°
1*¥10° 1*¥10°
AHrHIpUT 1#10™- 1¥10°-1*10° 1*¥10-
1%10° 1*¥10°
T'umc 1*10°- 1%10%-1%10° 1¥10°-
1%10’ 1*#10°
TPaHUT, FPAaHOAMO- 1#10°- 1¥10°-2*10* 10-5%10°
put 8*10’
CHeHHT, THOPUT, 50-5%10°
rab6po
Ilepuonorur, mu- 10-1%10°
POKCEH.
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IMop¢up kBapre- 5%10%- 1#10°-1*10* 50-1*10°

BBIN 1*10°

opguput 5%10%- 1*#10°-5*10°
5%10°

Jlnabaz 5%10°-
5%10°

JInmaput 1%10-1%10°

Angziesur 5%10°- 1%10%-1*10°
1*10°

Bazanbr 5%10°- 5%10%-1*%10°
1*10°

CraHer1 KpHCTa- 1#10°- 1¥10°-4*10° 5-1%10°

JINYECK. 1*10°

duumr 1*#10% 10-50
1*10°

[ Heiic 1*%10% 10-50
1%10°

Amdubonur 1*10°- 1#10°-5%10°
1%10’

Mpamop 1*10°%-
1%#10’

Ksaprur 1*10°- 50-1*10°
1%10’

Porosuk 1*10°- 50-1*10°
1%10’

Cxapm 1*10°- 50-1*10°
1%#10’

3HaueHUsI TUIOTHOCTU (P) M CKOPOCTH PaclpOCTpaHEHHs Ipo-
nonbHbIX (V) 1 nonepeunsiX (Vi) BOIH B IPYHTaX, TOPHBIX IOPOJAax

1 MHUHCpaAJiax.

IMopona, munepan P, /™ V. KM/C Vi, Vo/Vs, n, %
KM/C
1 2 3 4 5 6
Bona 1.0 1.45
Hedrs 0.9 1.30
a3 1¥10°- 1.28
2*107
Jlen 0.9 3.70 1.70 0.46
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Marmaruyeckue TIopoAbI.

I'panut OMOTHTOBBII 2.62 5.60 3.20 0.57
I'panuT neikokparos. 2.61 5.35 2.85 0.53
I'panuT-rueiic 2.65 5.65 2.80 0.50
TPaHOAMOPUT 2.67 5.95 3.35 0.56
KBapuesblii auopur 2.70 6.10
Juopurt, raeiico- 2.80 6.20 3.55 0.57
JTHOP.
I'ab6po 2.94 6.40 3.65 0.57
Jnaba3z 3.02 6.40 3.65 0.57
I'mnep6aszut 3.31 8.20 4.60 0.43
T'unep6asur ampu- 3.20 7.45 4.15 0.56
6071.
CepreHTHHHAT 2.60 5.30
Tanpxut 2.90 5.30
Witomut- 2.80 6.05 3.45 0.57
JIEHKOKPATOB. 3.03 6.65
Witonur- 291 6.25
MeJIaHOKPATOB.
Witonut-ypur
Jlumaput 2.35 5.00 3.00 0.60
Amnne3nTo-6a3anst 2.71 5.05 2.90 0.57
BazansT 2.81 5.50 2.95 0.54
Obcuauan 2.33 5.80 3.45 0.59
Cuennr, HeennHO- 2.66 6.15 3.25 0.53
BBII
AHOPTO3UT 2.73 6.0
T"'a66po-nopuT 3.07 7.25 4.10 0.57

Metamopdudeckue mopozsl.
T'unetic ampubOIOBBIIH 2.80 5.85 3.30 0.56 1.3
-T10JIEBOLINATOBBIN 2.97 6.20 3.60 0.58 1.20
ampudoIUT 3.09 6.80 4.20 0.61 0.80
Topubnenaut 3.16 6.40
Kansur 2.67 5.85 3.50 0.60
I'panynut riaruok- 2.83 5.80 3.10 0.53 0.4
n1a30B 2.81 6.20 3.50 0.56 1.0
-TUIEPCTEHOBBIN 3.02 7.00 4.30 0.61 0.6
-OCHOBHOT'O COCTaBa

Oca1ouHble TOPOABI

AneBpoIuT 2.40 2.40 1.32 0.5-0.6
AHTUAPUT 2.55 3.80 2.0 0.5-0.6
Aprunut 2.35 2.70 1.50 0.5-0.6
bpekuns 2.30 3.50 1.90 0.5-0.6
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['muna 1.80 1.60 0.9 0.07-0.06
I'paBenur 2.00 3.60 2.0 0.5-0.6
Tumc 2.45 3.10 1.80 0.5-0.6
Jomomur 2.70 4.00 2.20 0.5-0.6
N3BecTHSAK 2.65 3.80 2.10 0.5-0.6
Jlécc 0.45 0.21 0.5-0.6
Mepreib 2.30 2.90 1.40 0.4-0.5
Men 2.69 3.00 1.40 0.4-0.5
Iecox 1.60 0.9 0.20 0.1-0.3
[Tecuanuk 2.55 2.60 1.30 0.4-0.6
CyTIMHOK 1.30 1.00 0.5-0.6
Konriomepar 2.55 3.60 2.00 0.5-0.6
['pyHTBI HEBOIOHACKHINIICHHBIC
[TouBeHHBIH croit 1.1 0.1-0.3 0.05-0.2 0.5-0.7
Iecox 1.3 0.2-0.7 0.1-0.4 0.5-0.7
Cymnech 1.65 0.25-0.6 0.1-0.3 | 0.45-0.60
CyTiarHOK 1.70 0.3-0.7 |0.15-0.35 | 0.30-0.55
Jlécc 0.4-0.7 0.2-0.4 | 0.45-0.60
rJIMHA 1.80 0.40-1.80 0.1-0.7 |0.10-0.35
laneunuk 1.90 0.4-0.8 |0.25-0.50 | 0.65-0.70
[Tecuanuk 2.15 0.80-4.0 0.5-2.5 0.5-0.7
I'pyHTBI BOZOHACKIIICHHBIC
Iecox 1.5-2.0 0.15-0.3 | 0.07-0.2
Cymnech 1.45-1.80 |0.12-0.28 | 0.07-0.15
CyTrianHOK 1.50-1.90 |0.10-0.25 | 0.05-0.15
['muna 1.80-2.50 |0.10-0.40 | 0.05-0.12
laneunuk 2.0-2.70 10.25-0.50 | 0.10-0.20
[ecuanuk 1.80-4.50 | 0.50-2.50 | 0.40-0.60
N3BecTHSAK 2.65 2.0-5.0 0.5-2.80 | 0.35-0.55
I'panut 2.65 2.50-5.5 0.8-3.60 | 0.40-0.60
[ pyHTEI BOXOHACHIIICHHBIE TIPH t= - 3° C
laneunuk 3.80-4.50 | 2.0-2.60 | 0.50-0.60
Iecox 3.40-4.0 |1.80-2.20 | 0.50-0.60
Cymnech 2.80-3.60 | 1.50-1.90 | 0.45-0.60
CyTriauHOK 2.20-2.80 | 1.20-2.50 | 0.40-0.55
I'muna 1.90-2.30
[ecuanuk 3.60-5.00 | 1.90-2.80 | 0.50-0.60
N3BecTHSAK 3.80-5.50 2.0-3.0 0.50-
0.60
I'panut 4.0-4.60 2.20- 0.50-
2.30 0.60
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[Topsimok pacdeTa mapameTpoB (HU3UKO-MEXaHUUECKUX CBOHCTB
TPYHTOB IO JAaHHBIM CEHCMOAKKyCTHYECKHX HCCIeIOBaHuil (1o
Bonpmapesy B.1).

Hcnionb3yeMble ycIOBHBIE 0003HAUCHHS

V, ¥ V- npojonbHasg ¥ NonepeyHas CKOPOCTH CEHCMUYECKHX
BOJIH B TPYHTE, M/C

E,u G- Mmontyns FOHra u Mmoxyns cisura rpyHTa, Mlla

v- koadurment [lyaccona

Ps Pc Pd Pos- ITIOTHOCTh MUHEPATBFHON YaCTH TPYHTA, MIIOTHOCTh
TpyHTa €CTECTBEHHON BIIaXHOCTH, €ro CKeJeTa, 00ObeMHas ILIOT-
HOCTB, T/M°

N U e- HOPUCTOCTH U KOA(PHUIMEHT MOPUCTOCTH TPYyHTA

g- CTETEHb BOIOHACHIIIEHUS

W- BecoBast BIa)KHOCTb IPyHTa

C u ¢- cuennenne (Mlla) u yron BHyTpeHHero TpeHus (rpamy-
CBI) TpyHTa

E- monyne nedopmanmu rpynta, MIla

(05~ TUIOTHOCTH BOJIBI, /™

Monyns HOnra (E,) u cnsura (G) BEIYUCISIIOTCS 110 BETHYUHAM
ckopocTen V, u Vi

E,= Vzp*pc (1 + V)(l - 2V) _ szs*pc (1)
(1-v)
G- Lo ?)
2(1+v)
3nauenus W, pg Pg ¥ P B3aUMOCBS3aHBbI:
w=h 3)
o
Pa = Ps(1-n) 4)
Pos = Ps(1-n)+W*p, ®))
Wep.
q= 228 (©6)
e,

Pacuer nmapameTpoB pU3NKO-MEXAaHHYECKUX CBOMCTB ITECYaHBIX
TPYHTOB.
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1. Jns rpyHTOB BEIIIE YPOBHS TpyHTOBBIX BoA (YI'B) TO ecTh
npu W=W,
E =(0.08539 *E,,+ 3)
E=(0.01425* V, + 0.1985 V- 27) (7)

@ =(5.64*107 G + 29.0)

@ =(4.98%107 V, + 23.3) (8)

e= [37—'5+0.364) )
EI()

n= (@m.wgl (10)
E}O

2. lna rpyHaTtoB Hike YI'B:
E =(0.0445*E,,+ 3.1)
E=(0.1517*V,—-18.9)

E = (2.261*10*V% + 4.2) (11)
¢ =(0.378*10"G* + 28.6)
@ = (8.468*10°V? + 27.8) (12)

3. O0beMHas Macca MecYaHbIX TPYHTOB JIF000H BIAYKHOCTH OTI-
pexnensieTcs Mo Gpopmynam:
Pos = (1.013 V5. 0.39)

Pos = (0.322%107°V, + 1.66) (13)
OObeMHas Macca CKeJjleTa:
pa=(0.1115%107V, + 1.41) (14)
w="Lep (15)
Py

Pacuer mapamerpoB (HU3MKO-MEXaHWYECKUX CBOWCTB TJIHHH-
CTBIX TPYHTOB
OmnpenencHue MOITyIIs 1eOpPMAaITHH:
E = (av’ +bv + ¢)E* + (dv’ + fv + m)E +
+ (pv* + tv +s) (16)
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rme a, b, ¢, f, m, p, t u s- ko3 PUIMEHTHI, MPUBEIEHHBIC B TaOIHIIC

5-3

CuernsieHHE ¥ yToJl BHYTPEHHETO TPEHHS DIIIOBUALHBIX TITHHH-
CTBIX TPYHTOB MOYKHO BBIYUCIIUTH 110 hopmyiie (17) ¢ onpenencHueM
ko3 dumentos no tabnuuam 5-4 u 5-5
¢, ®}=(av’ +bv+c)G*+ (dv’ + fv + m)G +

oW H it s) (17)
Tabauna 5-3
K03 Koaddunuent Ilyaccona
g 0.00-020 | 020030 | 030-040 [ 0.40-045 | 0.45-0475
DI0BUATIBHBIE TPYHTHI
a -0.1691 E-3 0 0 0 0
b 0.5715 E-5 -1287E-3 [ -0.6190E-3 | -04364E2 | -0.3233 E-1
c -0/2227 E-4 -0.0018 E-3 | 0.1453 E-3 0.1643 E-2 0.1423 E-1
d 0.1222 E+0 0 0 0 0
f -0.3809E-2 | 0.8744E+0 | 02963E+0 | 0.6621 E+1 | 0.4947E+1
m 0.3719 E-1 02384 E-1 | -0.3880 E-1 | -0.2568 E+1 | -0.2085 E+1
p 0.8149 E-9 0 0 0 0
t 0.5239 E-3 -0.1000 E-1 | 0.1000 E-1 -0.2000 E-1 0
s 0.1147 E+2 0.1148E+2 | 0.1147E+2 | 0.1146E+2 | 0.1148 E+2
JlemoBraibHbIe TPYHTHI
a -0.1584 E-3 0 0 0 0
b 0.5621 E-5 -0.1265E-3 | -0.6086 E-3 | -0.4290E-2 | -0.3178 E-1
c -0.2190 E-4 -0.0017E-3 | 0.1429 E-3 0.1618 E-2 0.1399 E-1
d 0.1178 E+0 0 0 0 0
f -0.3675 E-2 0.8423E-1 | 0.2854E+0 | O.1182E+l | 0.4766 E+1
m 0.3583 E-1 02296 E-1 | -0.0374 E+0 | -0.3962E+0 | -0.2001 E+2
p -0.8615 E-2 0 0 0 0
t 0.2270 E-2 0 0 0 0
s 0.1380 E+2 0.1380E+2 | 0.1380E+2 | 0.1380 E+2 | 0.1380 E+2
AJUTIOBUAIIBHBIE TPYHTbI
a -0.9127 E-3 0 0 0 0
b 0.3280 E-5 -0.7384E-4 | -0.3552E-3 | -0.2504E-2 | -0.1854 E-1
c -0.1278 E-4 -0.0101 E-4 | 0.0834 E-3 0.0943 E-2 0.0816 E-1
d 0.1206 E+0 0 0 0 0
f -0.3756 E-2 0.8629 E-1 | 02923E+0 | 0.1211 B+l | 0.4880 E+1
m 0.3670 E-1 0.2351E-1 | -0.3830E-1 | -0.4059E+0 | 0.2057 E+l
p 0.1531 E-2 0 0 0 0
t 0.1164 E-3 -0.2000 E-2 | 0.3000 E-2 0.6000 E-2 0.1600 E-1
s 0.3255 E+1 0.3255E+1 | 0.3254 E+1 0.3258 E+1 | 0.3248 E+1
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Koaddummentst k popmyse (17) mis onpeaeneHus CIeIICHIS.

Tabmuna 5-4
W,,% K03(- Koa¢ppumuent ITyaccona
¢bu- 0.0-0.30 0.30-0.40 0.40-0.45 0.45-0.475
LHEH-
TBI
15.5-18.4 a -0.6782 E-5 0 0 0
b 0.2574 E-6 -0.1573 E-4 | -0.1125 E-3 -0.8495 E-3
c -0.2724 E-6 0.3908 E-5 0.4263 E-4 0.3742 E-3
d 0.1643 E-2 0 0 0
f 0.5984 E-4 0.2811 E-2 0.1123 E-1 0.4497 E-1
m 0.2263 E-3 -0.4499 E-3 | -0.3821 E-2 -0.1900 E-0
p -0.3651 E-3 0 0 0
t 0.1156 E-3 0.1080 E-3 -0.3600 E-3 0.1720 E-3
S 0.4498 E-2 0.4471 E-2 0.4637 E-2 0.4422 E-2
18.5-22.4 a -0.9857 E-5 0 0 0
b 0.3685 E-6 -0.2294 E-4 | -0.1639 E-3 -0.1236 E-2
c -0.3965 E-6 0.5700 E-5 06211 E-4 0.5448 E-3
d 0.2291 E-2 0 0 0
f 0.8351 E-4 0.3920 E-2 0.1566 E-1 0.6274 E-1
m 0.3156 E-3 0.6274 E-3 0.5326 E-2 -0.2651 E-1
p -0.3119 E-3 0 0 0
t 0.8613 E-4 0.3000 E-5 0.2460 E-3 -0.3480 E-3
s 0.6242 E-2 0.6240 E-2 0.6142 E-2 0.6410 E-2
22.5-26.4 a 0.1037 E-5 0 0 0
b -0.3836 E-7 0.2402 E-5 0.1746 E-4 0.1295 E-3
c 0.4172 E-7 -0.5959 E-6 | -0.6619 E-5 -0.5706 E+0
d 0.1219 E-2 0 0 0
f 0.4475 E-4 0.2089 E-2 | 0.8346 E-2 0.3344 E-1
m 0.1684 E-3 -0.3345E-3 | -0.2837 E-2 -0.1413 E-1
p -0.5984 E-4 0 0 0
t 0.2202 E-4 0.3000 E-3 0 -0.1600 E-3
s 0.2985 E-1 0.2985E+0 | 0.2986 E-1 0.2993 E-1
26.5-30.4 a -0.7325 E-6 0 0 0
b 0.2225 E-7 -0.1774 E-3 | 0.1260 E-4 -0.9531 E-4
c -0.3018 E-7 0.4419E-4 | 04775E-5 0.4199 E-4
d 0.1816 E-2 0 0 0
f 0.6814 E-4 0.3119 E-2 0.1247 E-1 0.4991 E-1
m 0.2509 E-3 -0.4993 E-3 | -0.4240 E-2 -0.2109 E-1
p 0.1311 E-3 0 0 0
t -0.3213 E-4 -0.4000E-4 | -0.4000 E-4 -0.8000 E-4
s 0.3315 E-1 0.3316 E-1 0.3313 E-1 0.3318 E-1
30.5-34.4 a 0.1639 E-4 0 0 0
b -0.6078 E-6 0.3790 E-4 | 0.2705 E-3 0.2040 E-2
c 0.6540 E-6 -0.9416 E-5 | -0.1025 E-3 -0.8987 E-3
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d 0.1767 E-2 0 0 0

f 0.6577 E-4 0.3035E-2 | 0.1216 E-1 0.4859 E-1

m 0.2445 E-3 -0.4856 E-3 | -0.4137E-2 -0.2053 E-1

p 0.1434 E-3 0 0 0

t -0.1595 E-4 -0.2000 E-4 | -0.2000 E-3 0.4000 E-4

s 0.4047 E-1 0.4048 E-1 0.4055 E-1 0.4044 E-1
34.5-38.4 a -0.8684 E-4 0 0 0

b 0.3232 E-5 -0.2026 E-3 | -0.1448 E-2 -0.1091 E-1

c -0.3499 E-5 0.5037E-4 | 0.5487 E-3 0.4809 E-2

d 0.5943 E-2 0 0 0

f 0.2223 E-3 0.1022 E-1 0.4080 E-1 0.1633 E+0

m 0.8215 E-3 -0.1639 E-2 | -0.1387 E-1 -0.6902 E-1

p 0.3627 E-3 0 0 0

t -0.4144 E-4 -0.2600 E-3 | 0.2000 E-4 0.1600 E-3

s 0.3644 E-1 0.3654 E-1 0.3643 E-1 0.3637 E-1

Koadpounuentsr x dpopmyne (17) mist onpenesneHus: yria BHYT-
PEHHETO TPEHHUSL.

Tabmuma 5-5
W, % Koadpu- Koadpuuuent ITyaccona
LUEHTHI 0.0-0.30 0.30-0.40 0.40-0.45 0.45-0.475
15.5-18.4 a -0.8622 E-3 0 0 0
b 0.3301 E-4 -0.1969 E-2 -0.1404 E-1 -0.1059 E+0
c -0.3404 E-4 0.4891 E-3 0.5317 E-2 0.4666 E-1
d 0.2047 E+0 0 0 0
f 0.7708 E-2 0.3517 E+0 0.1403 E+1 0.5625 E+1
m 0.2829 E-2 -0.5632 E-1 -0.4771 E+0 -0.2377 E+1
p -0.2068 E+0 0 0 0
t 0.8810 E-1 -0.3000 E-1 0.4000 E-1 -0.4000 E-1
s 0.1880 E+2 0.1882 E+2 0.1879 E+2 0.1883 E+2
18.5-22.4 a -0.1147 E-2 0 0 0
b 0.4283 E-4 -0.2672 E-2 -0.1911 E-1 -0.1439 E-1
c -0.4619 E-4 0.6639 E-2 0.7239 E-2 0.6343 E-1
d 0.2421 E+0 0 0 0
f 0.8882 E-2 0.4146 E+0 0.1656 E+1 0.6634 E+1
m 0.3336 E-1 -0.6635 E+1 | -0.5632 E+0 | -0.2803 E+1
p -0.3008 E-1 0 0 0
t 0.8009 E-2 0.4000 E-1 -0.4000 E-1
s 0.1730 E+2 0.1729 E+2 0.1729 E+2 0.1733 E+2
22.5-26.4 a -0.7720 E-3 0 0 0
b 0.2867 E-4 -0.1799 E-2 -0.1286 E-1 -0.9699 E-1
c -0.3109 E-4 0.4471 E-3 0.4873 E-3 0.4273 E-1
d 0.1995 E+0 0 0 0
f 0.7361 E-2 0.3419 E+0 0.1367 E+1 0.5477 E+1
m 0.2752 E-1 -0.5474 E-1 -0.4647 E+0 | -0.2312 E+1
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p -0.3818 E-2 0 0 0

t 0.1536 E-2 0 0 0

s 0.1682 E+2 0.1682 E+2 0.1682 E+2 0.1682 E+20
26.5-30.4 a -0.7889 E-3 0 0 0

b 0.1728 E-4 -0.1121 E-2 -0.8025 E-2 -0.6041 E-1

c -0.1936 E-4 0.2787 E-3 0.0304 E-1 0.2664 E-1

d 0.1806 E+0 0 0 0

f 0.6766 E-2 0.3101 E+0 0.1240 E+1 0.4960 E+1

m 0.2495 E-1 -0.4964 E-1 -0.4215 E+0 -0.2096 E+1

p 0.1397 E-1 0 0 0

t -0.3073 E-2 -0.1000 E-1 0 0

s 0.1593 E+2 0.1594 E+2 0.1593 E+2 0.1593 E+2
30.5-34.4 a 0.6392 E-3 0 0 0

b 0.2570 E-4 -0.1469 E-2 0.1045 E-1 0.7915 E-1

c 0.2549 E-4 -0.3647 E-3 -0.3958 E-2 -0.3481 E-1

d 0.1245 E+0 0 0 0

f 0.5086 E-2 0.2154 E+0 0.8638 E+0 0.3448 E+1

m 0.1732 E-1 -0.3445 E-1 -0.2938 E+0 -0.1457 E+1

p 0.5821 E-1 0 0 0

t -0.2193 E-1 0 -0.4000 E-1 0.4000 E-1

s 0.1522 E+2 0.1521 E+2 0.1523 E+2 0.1519 E+2
34.5-38.4 a -0.3843 E-2 0 0 0

b 0.1458 E-3 -0.8953 E-2 -0.6372 E-1 -0.4805 E+0

c -0.1543 E-3 0.2225 E-2 0.2413 E-1 0.2117 E+0

d 0.2984 E+0 0 0 0

f 0.1129 E-1 0.5152 E+0 0.2054 E+1 0.8224 E+1

m 0.4136 E-1 -0.8269 E-1 -0.6980 E+0 -0.3475 E+1

p -0.8941 E-2 0 0 0

t 0.1015 E-1 0.1000 E-1 -0.6000 E-1 -0.4000 E-1

s 0.1347 E+2 0.1346 E+2 0.1349 E+2 0.1348 E+2

I[J'[H OPUCHTHPOBOYHBIX OLICHOK (I)I/ISI/IKO—MGXaHI/I‘ICCKI/IX CBOICTB
TJIMHUCTBIX 'PYHTOB Ypaﬂa PEKOMCHAOBAHBI K UCIIOJIB30BAHUIO CJIC-

TTYIOTIHE 3aBUCUMOCTH:

E=(0.1076 E,,- 1.9)
E = (0.154 V- 12.0)

JUIA COCTIIICHUA

0.1588

c= F—

N

I yTJia BHYTPEHHETO TPCHUS:
@ = [45.6°- 7.95(V,/V))]
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(18)

(19)
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JIns TIMHUCTBIX TPYHTOB 3amajHoil okpawHbl 3amajgHo-Cu-
OMpPCKOHU TIaTHOPMEL:

eo | 9191 0548 @1

N4
3HAYCHUS () MOKHO OTIPEACIIATH 1Mo popmyre (20)

Jns TIMHHECTBIX TPYHTOB BCEro Y PaNbCKOTO PErHOHa MOXKHO
HCIIOJIB30BaTh (hOPMYITHL:

e=(1.146 — 1.764*10” E,) (22)

Yoo = (0.0208* [V, +1.46) (23)

W = (38.0-0.0315 V) (24)

J,=(16.4-8.73*¥107V,) (25)
56

L= (E- 0.83) (26)

Ipunoxkenue 6. OmnpenencHue BO3MOXKHOCTH Pa3KUKEHUS
rpyHTOB Tena u ocHoBanus [ TC.

Bononaceimennasle TpyHTH ocHOBaHui u Ttena ['TC, ecnu oHM
HC TINIaCTUYHBI, CHOCO6HI)I Pa3XKMIKATLCA 11O Z[GﬁCTBI/ICM JUHaAMHN4eC-
CKHX Harpy30K, BO3HHMKAIOIIHUX IIPU 3€MIETPSACEHUAX, B3pbIBaX, APY-
rux (opmax BUOpAIMK M YJapHBIX Harpy3kax. Pa3kuKeHHUIO MEeCKOB
Y WIKCTBIX OTJIOXCHHI CITOCOOCTBYIOT BO3HUKAIOIIEE ITPU BUOpaIuu
M30BITOYHOE TIOPOBOE JABIICHUE M YMEHBIICHUE 3((EKTUBHOTO Ha-
MPsDKEHUE, YTO BENIET K CHUYKEHHUIO MMPOYHOCTH Ha CIIBUT, cyhho3uH,
TPYHTOTEUEHUIO, MTOTEPH HECyIIel CHOCOOHOCTH, MPOcCaaKaM TpyH-
TOB WJIHM BCIUTBIBAHHUIO TIOJ3EMHBIX COOpYXeHHU. Pazxmxenne rpyH-
TOB TIPOMCXOIUT TPH HAJMYWHU CIEAYIOUINX yCIOBHNA: BBICOKAs CTe-
MeHb BOJOHACHIIICHUS, OTPEACICHHBIN TPaHYyJIOMETPUIECKHNA CO-
CTaB, JEUCTBUE NUHAMHUYECKHX HArpy30K M CIIOCOOHOCTH T'PYHTOB
on BO3ZIGI>’ICTBH6M Bn6pau1/m YBCINYUBAThL IIJIOTHOCTb.

e BojoHaCHIIIIEHUE - 3aMIOJIHEHNE TTOp TPYHTA BOJIOH TOJKHO
nocturath He MeHee 90 %.
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e ['paHylOMETpUYECKUIl COCTaB TPyHTa COOTBETCTBYET MaH-
HBIM Ta0IUNEL 6-1.

Tabmnuia 6-1
[PYHTBI Pa3mep vacTuIil rpyHTa B MM
dig dsg dys dgg
CBsi3HbIE 0.001/0.004 | 0.010/0.035 | 0.025/0.050 | 0.040/0.150
Ilecku norenuu- 0.01/1.0 0.02/2.0 0.028/2.5 0.04/4.0
aJbHO TIOJIBEPIKCH-
HEIE
Ilecku Hanboaee 0.04/0.35 0.08/0.70 0.01/1.9 0.20/1.1
MOJIBEPKEHHBIC

[Ipumeuanue: B Tabmuie ApoOHO cjeBa JaHHBIE HMKHEH rpa-
HHLIBI, CIIPABa - BEPXHEH.

e VYTrpo3a pazKmKeHNs BOJAOHACKHIICHHBIX TPYHTOB HACTYIAET
npu yckopenusx 0.1g u Goree, a CKOPOCTh MPOXOKACHUS MoTepey-
HbIX ceiicMuueckux BoiH (V) He mpessimaer 0.200-0.220 kwm/c.
TpaHULla BO3MOXKHOTO HACTYIJICHUS Pa3KIDKEHHS OMKCBHIBACTCS
ypaBHeHueM (1), IOMyYeHHBIM 1O JAaHHBIM 3eMjeTpsiceHust B Impe-
rial Valley, Kammdopuus [16].

1

T5-21.1%),

rae Vs - CKOPOCTh TOTEPEYHBIX BONH B KM/C, A|- yCKOpEHHEC B
(cM/c), Tpu KOTOPOM MOSBJISICTCS TMOTEHIMAIbHAs BO3MOXKHOCTh
pazxmwkenus (K;).

(1

A

1
 92-414x%V,

YCKOPEHHE, MPH KOTOPOM TPOSIBIICHUE Pa3KWKEHHs Hanboee Bepo-
satHO (K3).

e UerBepThIM YCIOBHEM HEOOXOIUMBIM IJIi BO3HHUKHOBEHUS
PamKUKEHUS SIBIACTCS OTHOCUTENbHAs TUIOTHOCTh TpyHTOB. Ecmu
BO3PACT OTJIOKCHHH HACUUTHIBAET HECKOJBKO JECATKOB ThHICSY JIET,
TO CYIIECTBYET OOJbIIasi BEPOSITHOCTh TOTO, 3TH TPYHTHI yKe MOJ-
BEPrajiich BHICOKHUM JHHAMHYECKMM HArpy3kaM W TIPH MOBTOPHBIX
BO3JICHCTBHAX, UMes JOCTATOYHYIO IJIOTHOCTh, OHH HE OYyAyT pas-
JKHKATHCS.

2

A,
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UToObI ompenennTh: TMOABEPKEHBI T TPYHTH Pa3KIKEHHIO,
WIA HeT, HeOOXOIMMO TPOBECTH TOJEBBIE HCCIEIOBAHUS TPYHTOB
METOJIOM AMHAMUYECKOTO 30HIUPOBAHUS B COOTBETCTBHU C TpedoO-
BaHUsAMH [7].

Tak kak JJis aHaJIM3a Pe3yJIbTaTOB UCCISAOBAHUE UCIIONB3YETCS
METOJIUKA 3apyOeKHBIX CICIUAINCTOB, IPEUIOKCHHAS Ha CEMUHAPE
NCEER B Conr Jletik Cutu B 1996 r [16], pa3paboTanHas ¢ mpume-
HEHUEM CTAaHJApTHOro TecTa Ha mpoHukHoBeHue SPT- BS -1377,
HEOOXOJMMO BBOJUTH TIONPABKH, YUUTHIBAIOIINX pPa3HbIE TEXHHUYE-
CKHe TIOoKazarenu obopynoBaHus. Hampumep, npu AMHaAMUYECKOM
s3oaaupoBannn ('OCT 19912-81):

Bec MosoTka P=70 kxr

BeIcoTa magenus H-1 m

IO b IPUIIOKEHHU Harpy3ku F=4.3%107m

JUIMHA HakoHeyHnka L = 200MMm

sHeprust MosioTka J,= P*H*g= 70*1.0*9.81= 686.7 mx/ynap

00BEM BBITECHSEMOTO TPyHTa (SHEPIus)

V= A*L=4.3*107*0.2= 0.86*10" m’

COTIPOTUBJICHHUE TICHUTPAIHH

(O,/V),= 686.7/0.86*107=7.98*10" mx/m’

[Ipu ncnonszoBanuu crangaptaoro tecta SPT (BS 1377)

Bec MosoTka P= 63.5 kr

BeIcoTa nagenuss H= 0.762 m

TLIOIIA/b IPUIIOKEHHs Harpysku F = 2.04%107 m*

JuMHa HakoHeyHuka L = 300 mM.

DHeprus MoJIOTKa

Oy =P*H*g= 63.5%0.762*%9.81= 474.7 mx/ynap

O0BeM BHITECHSIEMOT0 TPyHTa (JHEPTHs)

V= A*L=2.04*10"%0.3= 0.61*10 m’

ConpoTHBIIEHUE TTIEHETPAIINH

(Ou/V)spr= 474/710/61%107= 7/91 *107.

PacueTHOE KOMHYECTBO yIapOB C YIETOM MOTPABOK

le NH* (9M /V)SPT *CN’
On V)
rae Nj- u3MepeHHOe KOJIMYECTBO yAapoB IPU JUHAMHUYECKOM 30H-
TUPOBaHWH,
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Cn- k02D PUIMEHT Tmeperpy3Ku, BRIUYUCISIEMBIA 110 YPaBHCHHIO
Cn=0.4+5/C'y,

C'y- neiicTByromee BepTHKATBHOE HAMPSKEHHE B (KI/CM’),

HpI/IBeI[eHHOG YHCJIO YAapOB MOJIOTKA BBIYUCIIACTCA IO YpaBHEC-
HUIO

(N1)eo= Ny I )
60

rae Dy- U3MEPEHHASI SHEPTHSI I TAHTH.

Ecim (N})g0 paBHO 30 1 GoJee rpyHTHI JOCTATOYHO IUIOTHBIC H
He moaBepkeHbl pazkmwkeHnto. [Ipn 05 (N))g< 30, xorddumment
nukimaeckoro Hanpspkerust (CSR) He TomKeH MpeBhIaTh

(CSR)< 0.0117(Ny)eo

daxTrueckas BenHmuMHA KOA(M(GUIIUEHTa TUKIMYECKOTO HAIpsi-
JKEHHSI 3aBUCUT OT YCKOPEHUS! U MarHUTYABI 3eMJIETPSCEHHUSI, TITyOH-
HBI PAcCIIOJIOKEHHUS FICCIeAyeMOro TPYHTa M BEPTHKAIBHBIX HaIps-
JKeHHM.

0.654,, *C, *r,
(M)HC'y =g

Ay~ MakcuManbHOE YCKOpEHHE,

Cy- obmiee BepTHKaTbHOE HANPSIKEHUE,

C'y- neficTByromee BepTHKAIBHOE HAIPSIKEHIE,

r4- KOOQPUIMESHT YMEHBIICHHUS TITyOUHBI:

14=1.0-0.00765h mpu h<9.15

rg=1.174-0.026h mpm 9.15<h< 23

rg=0.744-0.008h mpu 23<h< 30

re=0.5 npu  h>30

M'- npuBe/eHHas BENMUMHA MATHHTYIbl 3€MJICTPACCHHS JUIS
BEITMYWH OO0JIbIIIe UM MEHBIIIe- 7.5

M' = 173.8/ M**®, rne M- feiicTByIOImAsi MATHATYIA 3eMIETPS-
CeHusl.

g- ycKoperue cBoGoHOro nanenus 9.81 m/c’,

(CSR)= , T

Pazxmwxenne rpyHta npomsoimet, ecim (CSR)= 0.0117 (Ny)eo
pu 0< (Ny)go< 30.
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IMpuioxenue 7.
TpeboBaHNs K HW3BICKAHUSM MHHEPAIbHBIX CTPOUTENBHBIX Ma-
TEpHaJIoB.

7.1 W3pickaHUsI €CTECTBEHHBIX MUHEPAIBHBIX MaTEPHAIOB IS
crpoutenbctBa [ 'TC uMeroT nensio obecrnedeHne NeckoM U rpaBueM
IUIsl TIPUTOTOBJICHHS OETOHA, YCTPOWCTBa ApeHakel W (UIBTPOB,
TPYHTaMH{ JJIs1 BO3BENIEHUS IUIOTHH W JaM0, KaMHEM JUIsl YIOPHBIX
MIPU3M HACHITHBIX IIOTHH, OTMOCTKH OTKOCOB U KPETUICHUI HIDKHUX
O0behOB BOIOIIPOITYCKHEBIX cOOpykeHHH. OHU BKIIFOYAIOT B CEOs:

- TIONCK W W3y4YeHHUE TPYHTOB, PACIIOIIOKEHHBIX B HETOCPEICT-
BeHHOH Onm3ocTH oT crpoimuromanku [ 'TC ¢ oreHkoi UX CBONCTB H
3aIacoB JIJIsl BO3MOYKHOTO MCITOJIb30BAHUS B KAUECTBE CTPOUTEIHHBIX
MaTepHaoB.

- YCTaHOBJICHHE HH)KEHEPHO-T'€0JIOTMYECKHIX, TUIPOT€0JIOTHUECKIX
W TEXHOJIOTMYECKUX YCIIOBHH Pa3pabOTKH IPYHTOB (MOIIHOCTH IOJIE3-
HOM TOJIIM M BCKPBIIIM, OOBOIHEHHOCTh BO3MOKHOCTH IPUMEHCHUS
B3PBIBHBIX paboT, HEOOXOIUMOCTH COPTHPOBKH 1 00OTaIeHUs).

MeCTOpOXKICHHS CIATCS Ha KPYIHbIE ¢ 3amacamu > 1 MiTH. M,
cpemume 0.2-1.0 mMiun. M° 1 Menkne < 0.2 MIH. M°. 3amacel MaTepua-
JIOB B 3aBHCHMOCTH OT CTEIICHH DPa3BEIaHHOCTH MECTOPOXKICHUS,
M3YYEHHOCTH Ka4eCTB TPYHTOB M YCIIOBHM WX pa3pabOTKH NENATCS
Ha Kareropun «A», «B» u «C», npensapurenbubie «Cy» U MPOTHO3-
Hble «P;». 3amacel oleHUBAIOTCS TI0 HATMYHUIO MX B YCJIOBHSIX €CTe-
CTBEHHOTO 3ayeranusi, 6e3 y4eTra HoTeps Mpu A0OBIYH, TPAHCTIOPTUPOB-
Ku 1 00paboTku. Tpebyemble 00beMBbI IS Pa3BEAKH 110 KATETOPHU «AY
paccunThIBalOTCs ¢ Ko duimenToM 3anaca 1.2 (a1 THApOMEXaHu3a-
i 1.5-1.8), ans kareropuii A+B+C; ¢ kosddurmentom- 1.8.

[pu pa3BeKNM MECTOPOXKICHUHN 110 KATETOPHH- «A» IOJKHBI
OBITh YCTaHOBJICHBI pa3Mephl, (hopMa M YCIOBHS 3ajJeTaHUs IOJIe3-
HOW TOJIIIN, W3y4YeHBI XapaKTep U 3aKOHOMEPHOCTH €€ BHYTPEHHETO
CTPOCHHS, TIPY HAJMYNAN Pa3pBIBHBIX HapyIIEHUH, yCTAHOBIICHHI T10-
JIOKCHUSI ¥ aMIUTUTYAbl cMeleHus. OmnpelesieHbl TPUPOTHBIE pas-
HOBHJIHOCTH, BBIJICTICHBI 1 OKOHTYPEHBI THITBI CTPOHUTEIBHBIX MaTe-
pHaJoB C XapaKTepUCTUKOW MO BCEM IOKa3aTessiM, MPeayCMOTPEH-
HBIM B BEAOMOCTH BHJIOB UCHBITaHUH. OmnpoOoBaHHE MECTOPOXKIe-
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HUS BBITIOJIHEHO B 00BEMe, YKa3aHHOM B HIDKECIIEMYIOMNX pa3/eliax.

WHXeHepHO-TeOIOTHYECKHEe W THUAPOTEOJIOTHIECKHE YCIOBHA
M3YYEHBI C IeTAIbHOCTHIO0, 00ECTIeunBaloIel MoMyueHHe HCXOIHBIX
JMaHHBIX, HEOOXOOUMBIX JJIS COCTaBJEHHS IIPOEKTa pPa3pabOTKU
Kapbepa. MeCTOpOXKIEHHE TOKPHITO TOMOTrpa()uueckol ChHEeMKOM
macmTa6a 1:2000 wiu 1: 1000 (mpu yk1oHax mosepxHOCTH Gonee 4°
C TIEpECEYCHHBIM TOPHBIM penbe()OM MECTHOCTH). B ClioHBIX ycio-
BHSAX IS MECTOPOXKIIEHUS KaMHS C MPUMEHEHUEM OYypO-B3PBIBHBIX
pabot BemonHseTcs cbheMka MmacmTaba 1:500. JlomkHa OBITH BBI-
MOJTHEHA TUTAHOBO-BBICOTHASI TPHBS3KAa yCThEB BBIPaOOTOK. ILmoT-
HOCTb Pa3BeIOYHOMN ceTH: necka, rajeyHuka u raussl 100-200 m 10
25-75 M B 3aBUCUMOCTH OT CJIOKHOCTH HH)KEHEPHO-I'€0JIOTHYECKHUX
ycnoBuii. CKanbHbIE TIOPOJIBI IOJKHBI UMETh IUIOTHOCTh BBIPA0OTOK
200-300 m o 25- 75 m.

[Ipu pa3BeaKu MECTOPOXKIACHHUS N0 KaTeropuu «B» mpeansBius-
IOTCSl aHANIOTUYHBIE TPEOOBaHMUS, YTO U MO KAaTETOPHH «A» HO, IPH
HEBO3MO>KHOCTH OKOHTYPUBAHHUSI THUIIOB MAaTEpPHANOB JOJKHBI OBITH
YCTaHOBJIEHBI 3aKOHOMEPHOCTH HX IPOCTPAHCTBEHHOTO paclpo-
CTpaHEHHs W KOJMYECTBEHHOTO cooTHomeHHs. KadecTBo BbIeNeH-
HBIX THUTIOB MaTEpPHAIIOB JOJDKHO OBITH OXapaKTEpHU30BaHO IO BCEM
IOKa3aTellsiM U WX ONpoOOBaHWE MPOU3BEACHO B 00beMe aHaJIOTH-
HO KaTeropuu «A».

WHXeHepHO-Te0IOTHYECKHEe W THUAPOTEOJIOTHYECKHE YCIOBUA
M3YYEHBI C MOIHOTOM, MO3BOJISAIONIEH KaueCTBEHHO M KOJTMYECTBEHHO
OXapaKTepH30BaTh OCHOBHBIC MOKA3aTENH CTPOUTENBHBIX MaTepua-
7oB. Tomorpaduyeckuii mi1aH MECTOPOKICHHS BBIITOTHIECTCS B Mac-
mrade 1:5000 wim 1:2000 m1st cnoxHbIX ycnoBuid. [I1aHoBO-BBICOT-
Hasl IPUBS3KA Pa3BEIOYHBIX BHIPAOOTOK.

[Moxcyer 3amacoB B KOHTYpe Kapbepa BBITIOIHIETCS IO pa3Be-
JOYHBIM BBIPa0OTKaM C BKJIFOYEHHEM 30H AKCTPAIOISAIUN, 000CHO-
BaHHBIMH T'€0JIOTHYECKUMH KPUTEPHUSIMH U JAHHBIMH T'e0()hN3MIeCKUX
rccienoBaHnii. PasBegounbie BRIpaOOTKH MPOXOAST MO CETKE C pas-
Mepamu i necka, rpasus u rauH 150-300 mo 50-100 M B 3aBucH-
MOCTH OT CIJIO)KHOCTH WHXEHEPHO-T€OJIOTHYECKUX YCIOBUH, s
ckanpHbIX opoA 300-400 o 75-150 m.

IIpu pa3Beaku MecTOpOKACHHUH 1O KaTeropuu «Cp» MpenabsB-
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JISIOTCSl AHAJIOTWYHBIE TpeOOBaHWSA, YTO W Ui Kareropum «By.
JomkHbl OBITH ONpeNeNieHbl NMPUPOAHBIE PA3HOBUAHOCTH W THUIIBI
MaTepuaNoB, BBIABIEHBI OOIIHE 3aKOHOMEPHOCTH HMX IMPOCTPAHCT-
BEHHOTO PACIPOCTPAaHEHUS U KOJUYECTBEHHOro CooTHoIlleHus. Ka-
YEeCTBO BBIJICJICHHBIX TUIIOB MaT€pHaJIOB OXapaKTEpPU30BAHO IO BCEM
MOKa3aTessiM M ONPOOOBaHKHE BBHIIOIHEHO B 00beMax, aHAJIOTHYHBIX
KaTeropusiM «A» u «By.

[Iman mectopoxkaeHus cocraBieH B macmrade 1: 10.000 mm 1:
5000 ¢ mIaHOBO-BBICOTHOM TIPHBSI3KOH yCcTheB BhIpabOTOK. KOHTYp
3armacoB TOJIE3HOW TOJIIIM OIPENeNeH MO BHIPAOOTKaM C ydYeTOM
JAHHBIX Teo(pH3MUecKuX MCCIENOBAaHMA M TEOIIOTHYECKH O0OCHO-
BaHHOMW 3KcTpanosinud. [II0THOCTE BRIPaOOTOK IS TIECKOB, TPaBUs
u riauH 300-500 mo 100-150 M, kamus 400-600 go 75-150 M.

7.2 Pa3zBenka MECTOPOXKICHUH BEACTCS METOAAMMU:

- IwyppoBaHUEM TPU MOLIHOCTU MOJE3HOH Toimu A0 10 M B
HEOOBOJAHEHHBIX TPYHTAX.

- CKBOXWHAMHU (I MECKOB HCTONB3YIOTCS CKBAXUHBI ¢ 168
MM, TPaBUHHBIX TPYHTOB ¢ 219 MM, Ul TPYHTOB C BKIIOYEHHEM
TaIbKU U BadyHOB ¢ 325 MM). CKBaXHWHBI MOTYT HCKa)kKaTh T'paHy-
JIOMETPUYECKUNA COCTAB TPYHTOB.

- reo(hU3NIECKUE UCIIONB3YIOTCS ISl OTIPEeSICHHs TITyOWHbI 3a-
JIeTaHusl, MOIIIHOCTH U ITUIOINAJH PaclpOCTPaHEHUs MOJE3HOW TOJI-
. Dnekrpopassenka (BO3 u OI1) naet mojaoxuTenbHbIE pe3yibTa-
ThI NIPH JOCTATOYHOM DPA3JINYMM YAEIBHBIX IJMEKTPUUYECKUX COIpO-
TUBJICHHUI TI0JE€3HOTO HMCKOIMAeMOro M BMelaromux mnopoj. Korma
pasHUIa YACNbHBIX CONMPOTHBIICHUI HE3HAYUTENbHAS MpPUMEHSIETCS
ceificMopasBeKa.

Kaprepbr kaMHS pa3BefaroTcs CKBaKWHAMH C OTOOpOM KepHa.
Breixon xepna menee 80 % (oTHOIIEHHE 00pas3moB mmHON 10 cM u
Oosee k 001Iel AuHE pefica) TOBOPHUT O ¢l1aboM KaMHe, JTUOO O HU3-
KOM KauecTBe OypOBBIX paboT.

PesynbraTel pa3sBeAKHM MECTOPOKACHHUN €CTECTBEHHBIX MUHE-
paTBHBIX MAaTepUaAIOB TOJDKHBI OBITh IMPEICTABICHBI CIEAYIOIICH
TEXHUYECKOU TOKyMEHTALUEH:

- KOJIOHKH TOPHBIX BBIPa0OTOK COCTABIICHHBIE NPUMEHHUTEIHHO
k knaccudukanun rpyaTos (OCT 25100-82). Ha xomoHKax TOpHBIX
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BBIPa0OTOK YKa3bIBAaeTCS JaTa, CIIOoCO0 MPOXOJKH, COCTaB TPYHTOB,
HOMepa mpod ¥ WHTepBaIbl onmpoboBaHus, ojokenne YIIB, Bbrxon
KepHa M pe3yJIbTaThl OMBITHBIX Pa0OT.

- TEOJIOTHYECKHE pa3pes3bl, Ha KOTOPBIX OTPAXKAIOTCS COCTaB
rpyHToB (nmpumenutensHo kK 'OCT 25100-82), ux cocrosHue, WH-
TepBanbl onpoboBanus, YIIB, koHTyp moncuera 00BEMOB, a Tak ke
BIIQ)KHOCTh OTACIBHBIX CJIIOEB W IMOJIE3HOM TOJIIH, TUTACTUYHOCTD H
BIIQ)KHOCTh Ha TPAHUIIE PACKAThIBAHWS IJIS TIMHUCTBIX TPYHTOB,
MIPOIIEHTHOE COJEPKAHKE TPABHSI, BAIYHOB U JPYTHX KOMIIOHEHTOB
JUIsL TIECYAHO-TPaBUIHBIX TPyHTOB. Ha paspe3ax MeCcTOpOXKICHHS
KaMHSl JIOJDKHBI OBITh TOKa3aHbl 30HBI HE BBIBETPENBIX, Clabo H
CHJIBHO BBIBETPENBIX MOPOJI, 30HBI TEKTOHHYECKUX HapylIieHu#. JIu-
HUUW Pa3pe30B JOJDKHBI MPOXOTUTH Yepe3 BHIPAOOTKH, B TOM UHCIIE
BKJIFOUCHHBIE B TTOJICYET 0OBEMOB padoT.

- IJIaH PacIOJIOKEHUsT BBIPAOOTOK (KapTa (pakTHYECKOro Mare-
puana). KapTel MomHOCTH BCKpBIIHU. [l y4acTKOB, CIOKEHHBIX
TPYHTaMH, COCTaB KOTOPHIX U3MEHSETCS B TOPU3OHTAILHOM M BEp-
THUKaJbHOM HAIPaBJICHUSAX, COCTABISIOTCS KapThl-cpe3bl. [1lo 06BoA-
HEHHBIM KapbhepaM COCTABIIAIOTCS KapThl THIAPOHN3ITHIIC.

- BeIoMoCTh 3amepoB YIIB B pa3BemodHbIX BhIpabOTKaxX ¢ ykKa-
3aHHEM HauMCHOBaHHUS BHIPaOOTKH, ee HOMepa, aThl 3amepa U OT-
meTku YIIB. B BegomMocTh Takke BKIIIOUAKOTCS MMOCE30HHBIE OTMET-
KM TIOBEPXHOCTH BOJBI B ONIKaWIIMX BOJOEMaX, KOTOPBIE MOTYT
BiuATH Ha u3MeHenus YIIB kapbepa. Kpome Toro, B BeIoMOCTb
JOJDKHBI OBITH BKITIOYEHBI PE3YJIbTAThI OINBITHBIX OTKa4eK M MaKCH-
MaJIbHble © MUHUMaJIbHBIE 3HaYeHUS KO3 UIeHTa QUIbTPaIiH.

- TIOJICUET 3aIlacOB CTPOUTENIbHBIX MaTEPUAIOB OJHUM U3 METO-
JIOB: CpeIHero apru(METHIECKOT0, T€0JIOTHYECKHX OJIOKOB, Mapali-
JIENBHBIX CEYEHH, METOJOM TPEyTOIEHUKOB.

a) METOJ| CpelHero apupMEeTHIECKOr0 HUCHOIb3yeTcsa s MOA-
cdera 3arnacoB 1o kareropuu C, u C,. Onpenensercss cpenHsas MOUI-
HOCTh TPYHTOB IIOJIE3HOW TOJIIM IO BBIPAaOOTKaM, KOTOpBIE 3aTeM
YMHOXAFOTCS Ha TUIOIIAIb.

0) METOJl TEOJIOTHYCCKIX OJIOKOB CBOJIUTCS K pa3leiCHHIO T0-
JIE3HOH ToNIM Ha OTAeNbHBIe Onoku. J[ns moxcuera oObeMOB OIo-
KOB HCIIOJIB3YIOTCS METOA CPEOHEro apu()METHYECKOTO WU Tpe-
YTOJIbHUKOB. METO/ HCIOJB3yeTCsl Ul TOoJicueTa 3amacoB Mo KaTe-
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ropusim Cy, Bu A.

B) METOJ MapaJJICIbHBIX CEYCHUH 3aKIII0YaeTCs B ONpPEICTICHUN
CpeIHEH MOIIHOCTH ITOJIE3HOW TOJIIM IO pa3pe3y W yCTAHOBJIEHUS
cpeaHell Mmiomagu AN Kakaoro ceueHus. CpenHss IUIOmanb MO
JIBYM TapajuleNbHBIM CEYCHUSM YMHOXKAeTcs Ha CpeJHee paccTos-
HHUE MEXIY CeueHUsAMHU. METO/ UCTIONIB3YeTCs AJIsl MOICUETa 3a1acoB
no xkareropusim Cy, B u A.

r) MeToJ TpeyroiabHHUKOB. [lnomane xapeepa Ha miaaHe pa3ou-
BAaIOT HA TPEYTOJIbHUKH, BEPIIMHAMHI KOTOPBIX CIIY’KaT yCThsl TOPHBIX
BbIpa0oTOK. I1omans TpeyrojapbHNKa YMHOMKAIOT Ha CPEIHIO MOII-
HOCTH TOJITIH (CPETHIONI0 IO TPEM OMOPHBIM BEIPA0OTKAM) TOTy9ar0T
00beM TpyHTa B Tipesieiax AanHoH ¢urypsl. Hcmons3yercs s moj-
cdera 3amacoB 1o kareropusm B u A.

[t uckIItoYeHus: OIMOOK B TMOACYETaX CIEAyeT MPUMEHSTh OJ1-
HOBpPEMEHHO HECKOJIBKO METOJIOB TOACYETA.

7.3 OnpoOoBaHNE MECTOPOKACHHH.

OnpoboBaHnEe MECTOPOXKACHUH (0TOOp M HCIIBITAHHE 00pPa3IIoB)
COCTOMT U3 CIICAYIOIINX OTEPALUii:

0TOOp HAYAILHBIX MPOO W3 pa3BEAOYHBIX BEIPAOOTOK M €CTECT-
BEHHBIX OOHa)KCHWH, 00paboTKa M ITOBEIACHNE HAYAIBHBIX MPOO HITH
IPYMIIbl HAYaJIbHBIX P00 A0 KOHEYHBIX NMPOO Maccoil, HyXHOH it
COOTBETCTBYIOIIMX HUCBbITaHWH. [IepBEIe IBe ONepaIiy BBIMOIHSIOT-
csl B TIpOIIECCE TOJNEBBIX paboT, MOCIHeNHss- YaCTUYHO B TOJIE, Yac-
TUYHO B CTAlMOHAPHOH J1abopaToOpHu.

B 3aBucumocTH OT cnocoba oTOopa mpoObl OBIBAIOT IITY(HBIE
(ToueuHsie), OOPO3OBHIE, BAJOBHIC, a TaKKe HapYLUICHHOW M HEHa-
PYLIEHHOH CTPYKTYypbl. TOuUedHBIM HA3BIBalOT OMPOOOBaHUE, MPH
KOTOpOM IpoOy OTOMpAIOT ¢ 3aiaHHOI IimyOuHbl. briBatoT mouHTEp-
BaJIbHBIC, IIOCIIOWHBIC, MOWHTEPBAIbHO-IIOCIOWHBIE W IOTOPHU30H-
TanpHble onpoboBanud. [Ipu momHTEpBaNnbHOM ONPOOOBAHUM OTHO-
CUTEJIBHO OJHOPOJAHYIO IOJE3HYIO TOJILYy WJIM BBIICIEHHBIN B HEH
TOPU30OHT PACWICHSIOT HA OTJENbHBIE UHTEPBAJIbI, KaXKIBIH U3 KOTO-
PBIX OMPOOYIOT OTAENbHO. [Ipu MocIoHHOM ONpPOOOBaHNM MHTEPBAT
ONpoOOBaHMsl COBIAAAET C MOIIHOCTBIO Ka)XAOTO CJOS TOJIE3HOH
tonmuu. [loMHTEpBaNbHO-MOCIONHOE OMPOOOBAaHUE 3aKIIOYACTCS B
TOM, 4TO MPOOBI OTOUPAIOT U3 KAXKIOTO CJIOSI, 8 B TpeAeIax MOIIHBIX
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JIUTOJIOTHYECKH OTHOPOIHBIX CIIOEB MPOOBI OTOUPAIOT IO 3aJaHHBIM
nHTepBanaM. IIpu mOropH3oHTAILHOM OMPOOOBAHWHM TPOOBI OTOH-
paroT 10 Bceit BICOTE OyayIIero kapbepa- rOpu30HTa OTPabOTKH.

[Ipu onpo6GoBaHNU TPYHTOB HEOOXOIUMO TPUAEPKHUBATHCA Clie-
IOYIOLIUX TIPABUIL:

- OmMpOOOBaHMIO TOJIEKAT BCE NMPOWICHHBIE BBIPAOOTKH He3a-
BHCHMO OT CTaJuH pa3paboTKH.

- TIPU pa3Bellke JOJKHBI OBITH OIPOOOBaHBI BCE BCKPHITHIC BhI-
paboTKaM¥ THUITBI U BUIBI TPYHTOB TIO0 BCEH TOJIIE, BKIOYAS MPO-
CJIOM HEKOHAWIIMOHHBIX TPYHTOB ¥ TPYHTOB BCKPBIIIIH.

- OTHENHHO OTOWPAIOT: TPOCIION CYTJIIMHKOB, TIECKOB B TIECHYAHO-
rPaBUITHOM TOJIIIIE, €CIIM MOIIIHOCTh CYTJIMHKOB > (0.2 M, a eckoB > 0.5
M, TIPOCJION WJIM 30HBI CIa0bIX pazHoBuaHOCTeH > 1.0 M B MaccuBe
CKaJIBHBIX ITIOPOJI, TOPU30HTHI MTOJIE3HOM TOJIIM Bhlle U Hike YIIB.

- Bce IpOoOBI MO BELIECTBEHHOMY COCTaBY IOJDKHBI OBITH Ipen-
CTaBUTENBHBIMH, & UX KOJIWYECTBO JAOCTATOUYHBIM JJIsI KAUECTBEHHOM
XapaKTePUCTUKH IPYHTA CIIOS MM TOPU30HTA Pa3pabOTKU Kapbepa.

- 111 K&XKAO0TO TUTIA TPYHTA CJIOS WIIM TOPU30HTA CBOM TpeJcTa-
BHUTENBHEII 00beM.

- cyxas W OOBOJHEHHAs YacTH ITOJIC3HOW TOJIIH OMpPOOYIOTCS
pa3aensHo.

- Macca Wi 00beM KaKI0# MPOOBI JOIHKHBI OBITH TOCTATOYHBI-
MU JJIs1 BBIIIOJJHCHHS BCEX HeO6XOI[I/IMI)IX BUJIOB J'Ia60paTOpHI>IX uc-
CJIeIOBAaHUM IO OJTHOM U TOM ke Tpooe.

- OCTaBIIMICS MaTepHall UCIOIb3yeTCs AJIs1 H3TOTOBICHUS PO0-
OyOJIMKaTOB, KOTOPBIE COXPAHSIOTCS A0 CAA4YM OTYETa [0 MaTepua-
Jam.

- MHTEpBAJ ONMPOOOBaHUS IMPH JOCTATOYHO OJHOPOIHOM CIIOE€
MOXET NOCTUraTb- 5 M. M3 IpyHTOB, XapaKTepU3YIOIIEHCsS 4acToil
M3MEHYHBOCTHIO JJUTOJIOTUYECKOTO COCTaBa B Mpeeiax CIOosl, MPOOBI
MOXHO OTOMpaTh ¢ MHTEpBajIamMu 2-3 M. B mpemenax moyie3HON TOJI-
M KaXIOTO Kapbepa CleyeT COONI0NaTh OIWHAKOBBIE WHTEPBAJIBI
ompoOOBaHMUS.

7.3.1 Metonpl omnpoboBaHHE TECKOB W KPYMHOOOIOMOYHBIX
TPYHTOB.

OO1ee KOJIMYECTBO MPOO, OTOUPAEMBIX IS ITOJIHOTO KOMILICK-
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ca WCITBITAHWH, 3aBUCAT JETATLHOCTH Pa3BEIKU, CTEIICHU OIHOPOJ-
HOCTH TPYHTa W KPYITHOCTH MECTOPOXIcHUA. Ilpm 3HAUYUTETHHOM
HEOJHOPOTHOCTH TPYHTa OTOMpaeTCs MaKCUMalbHOE KOJIUYECTBO
mpo0 A MOJIHOTO KOMIUIEKca mcmblTaHui. OOIee MakCHMaabHOE
KOJIMYECTBO MPOO HE JOJDKHO BBIXOAMTH 32 MPEICIbl, YKa3aHHBIX B
Tabnune 7-1, MUHUMaIbHOE- B Ta0auIe 7-2.

KonnuectBo ucneitanuii B % ot o0111er0 00beMa Onpe/IeicHU.

Taomnuua 7-1
Ne | HammeHoBaHHE HCTIBITAHUM KonuuecTBo ucHbITaHUM 111
/1 KaTeropui
A B C;

1 [ToaHBIM KOMIUIEKC UCITBITAHUH 20-30 20-30 20-30
2 [onmusiit  rpanymomerpudeckuid | 40-60 40-60 30-40

aHaau3
3 CoxkpamieHnblii  rpanynomerpu- | 20-40 20-40 30-50

YECKUU aHaIu3

MuHUMaIbHO KOJIHYECTBO Hp06 JJI TIOJTHOT'O KOMIIJIIEKCA HCIIBI-

TaHUM.
Tabmuma 7-2

Ne | mecropoxaeHus KonuuecTBO HMCHBITAHMNA IS
/Tt KaTeropui 3amaca

A B C
1 Meinkue - 8 3
2 Cpennue 20 12 5
3 Kpynnsie 25 15 7

Bec xoHEUHBIX Hp06 JJIA na6opaTopHHx HWCIBITAaHUI TIECKOB U

KPYITHOOOJIOMOYHBIX TPYHTOB.

Taomnuua 7-3
Ha3nauenue rpyHTOB Bunas! rpyHTOB M 1ab0paTOPHBIX Bec npo-
HCIIBITAHNN OBI B KT.
3anoaHUTENb IS KomrutekcHbie 1ab0paTopHbIC HC-
oeroHa MBITAHUS:
IMeckoB (¢ppakipn <5 MM) 15-20
I'paBuit —otces (5-120 mm) 75-110
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I'paBwuii mo dpaxiwsim (5-10-15, 110
10-20-20, 20-40-30, 40-80- 40)

[Tpupoanas mecyaHo-rpaBuiiHas 100

CMeCh

HcnpiTanus B 6eTOHE: TIECOK 100
rpaBuil 300

Hccnenosanust Mo moaoopy cocra- 1000

Ba OeToHa

OnpeneneHye MIOTHOCTU HACKII-
HOTO TPaBusl 10 (PPaKIHsIM:

5-10 15
10-20 30
20-40 60
40-80 150
Martepuan st ITecku (TOTHBIA KOMILIEKC) 5
3EMIIIHBIX IUIOTHH. | ['paBenuCThIe MECKH 30
I'paBuiiHble U rajleYHUKOBBIE
TPYHTHI: (TIOJTHBIN KOMILUIEKC) >70
MEJIKO3EPHUCTBIN 3aMOTHUTEIh 2-5
KpYIMHOCTh yacTull >100 mm >500

B nauvanpHyio nmpoOy mocTymaeT Bech MaTepual, MpOHaeHHOTo
MHTepBaja mypda, KaHaBbl, PACYUCTKH, KKPATHOH 0aIbu», 00PO3110-
BOH NpoOBI Wi 1ennka. MeToj «KpaTHOH 0abuy» MPUMEHSETCS MPH
OJTHOPOJTHOW TIECUYAHOW WIJIM TECUYaHO-TPAaBUHHOW TOJNIIU C HEOOIb-
muM koimdecTBoM (1o 10%) BamyHOB, HE CoAepXalluX OTAEITbHBIX
IpociioeB mecka u rpasus. [Ipu macce maTepuana ¢ 1 MM mpoxoaku
1.1-1.5 T oTOHMpaetcs 2-5 mpobd «KpaTHOH OaTbM.

Metox 00po3bl (3aAUPKH) IPUMEHSETCS B TEX YCIOBHSIX, UTO H
MPEIBIIYINI METO/, €CIM B TPYHTaX COAEPXKHUTCA HeOOoNbIIoe KO-
JIMYECTBO IpaBusd auameTpoM 10 40 MM U cTeHKH mypda uin Japy-
TUX OTKPBITBIX BBIPAOOTOK HAXOMATCS B XOPOIIEM yCTOWYUBOM CO-
crossauu. lllupuHa u rmyOuHA OOpPO3IBI 3aBUCAT OT HAMOOJBIICH
KPYIHOCTH TPYHTA MOJIE3HOM TOJIIU U JOJDKHBI €€ MPEBLINIATh B 2
paza.

MeTtoq menvka MPUMEHSIOT, KOTJa TMPU TPOXOAKE OTKPBITHIX
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BBIPa0OTOK, B CTEHKAX OCTaBJIIETCS LIEIMK B BUAE Ky0Oa MM IPU3MBI.
Ero pa3Mepsl JOKHBI IPEBHILIATh HE MEHEE YeM B 2-pa3a JuaMeTp
HaunboJee KpynmHOH (pakiuu.

[Tpu orbope npob U3 OYPOBBIX CKBaXKMH TPYHT OTOMpaeTcs Ha-
KOHEYHUKOM. KOHTPONBHBIN BBIXOJ TPYHTA AOJDKEH COCTaBIATH 80-
100 %. Macca ¢axkTriyecku MOAHSATOrO IPyHTa CPaBHUBAETCS C Mac-
COM, TOACYNUTAHHON 110 hopMyIte: myg= 0.785 d 2 Po, TIE

d- BHyTpeHHUIT TaMeTp OypOBOTO CHapsiaa, M

|- MOIITHOCTH MHTEpBaAJa OIIPOOOBAHMUS, M

Po- TIOTHOCT TPYHTA, KI/M'.

Taonuua 7-4
> rpaBus, raneku | <20 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | >70

U BaIyHOB B %
Po B KO/M 1600 1700 | 1800 | 1900 | 2000 | 2100 | 2200

Koneunas nouHrepBanbHas WK NOcIoiHas mpoba, Macca Ko-
TOpoil obecrieyrBaeT MPOBEJAeHNE KOMIUIEKCHBIX MCIBITAaHHUM, HAaXO-

[
autes o Gopmyie. q=% , e

Q- obmras Macca mpoOwl, ONIpeaeIeHHOM o Tabmuite 7-5.
|- maTepBan orbopa mpoo, B M. (I< M B 2 paza u 6oiee).
M- MOUTHOCTH MOJIE3HOM TOJIIIN WX BBIIEIEHHOIO TOPU30HTA.

Tab6nuna 7-5
Kommnekc nenbiranmii Macca npoOsl, KT TIpu coaepkanuu (ppakuuu (5-
120) B %
15 20 30 40 50

TlonHpIl KOMIUIEKC 0€3 HcC- 2000 1500 1000 700 500
nbITaHu# OeToHa

Toske, ¢ UcmbITaHUEM OETO- 3000 2300 1700 1200 900
Ha

[Ipu pa3Benke HECBSI3HBIX TPYHTOB JUIsl OETOHA OTOMPAIOTCS TO-
YeuHbIe MPOOBI /ISl OLIEHKU COJIEpXKaHUs BpeOHbIX mpumecei. [Ipo-
651 Maccoit 0.3-0.5 kr. otompatot depe3 0.5 M OT KPOBIH TOJIC3HOU
ToMmy Ha TIyomHy 2-2.5 M. Todednple mpoOBI IS OMpEIeICHHSI
BJIQKHOCTH OTOMparoT mno riyoune uepes 0.5-1.0 m. OtOop mpod
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TIPOU3BOAUTCS B OFOKCHI.

IIpn mpoxoake mrypda WM OTCHIIKA TPyHTa B COOpPY>KEHHE,
IUIOTHOCTh TPYHTa MOJKHO OIPENENSTh B MOJEBBIX YCIOBUSX. Jlns
3TOTO B IHO IIypda WK B YIOKEHHBIA CIIOW TPYHTa HACHIIH BJaB-
JUBAIOT METAJUIMUECKYI0 paMKy pasmepoM 50x50, 40x40 nmm 30x30
cM. B mpenenax pamku BRIHUMaeTcst TPyHT Maccoit Q u oobemom V.
JIHO ¥ CTEHKHM JyHKH BBICTHJIAIOT IUIEHKOW, U3 MEPHOTO COCyla Ha-
JMBAIOT BOAY. 3Hast BeC U 00bEM, OIpeAeisieM IIOTHOCTE. P= Q/V.

[lomytHO oTOMparoTcs 0O0pasubpl TPyHTa M1 ONpPEAETICHUS
BIIa>KHOCTH.

_ 1Y%
Pa= Py T
I+
100 100

{¢- IIIOTHOCTb CYXOI'0 IPyHTA.

W- BlIaxHOCTH (Ppakmuii MEHEE 5 MM.

P- % conepkanust B mpo0e Qpakiuii MeHee 5 MM.

Kosdpduuument ¢unprpanun rpyHra Ki B moJeBbIX YCIOBHAX
ompenensieTcs MetonoM Hanusa (o metony K. Bonneipesa).

7.3.2 OnpobOoBaHue TITHHUCTHIX TPYHTOB.

Meronuka orbopa u 00pabOTKH HAaYaNbHBIX, KOHECUHBIX U JPY-
T'nx Hp06 TJIMHUCTBIX TPYHTOB aHaJlOTMYHAa METOAUKH IJId HECBA3-
HBIX TPYHTOB. M3 CBA3HBIX T'PYHTOB OTOMpPAIOTCA MOTOPH3OHTANb-
HbIE, TOWHTEPBAJIBHBIE WX MTOCTIOHHBIE, IIOCTIOWHO-UHTEPBATIbHbIEC U
TOYEeYHBIE MPOOBI C HAPYLICHHBIM CIIOKCHHEM, a TAKXKE €JUHUYHBIC
poObI C HEHAPYIICHHBIM CIIOKeHHEeM (MOHOJHUTHI). Macca KoHEd-
HOW MpOOBI Ha IMOJHBIN KOMIUIEKC HCCIIENOBAHUH OIpeeNnseTcs 1o
dopmyine: Q= kd”. rae

Q- Bec mpoOkI, B KT.

d- nnameTp HanboJee KPYIMHBIX 3€PEH MPOOBI, B MM.

k- koapdurmment ogaopomaaocTy k= dgo/d .

MaxkcuManbHOe 1 MUHHUMAJIbHOE KOJWYECTBO Hp06 IMPUHUMACT-
CSl aHAJIOTHYHO ¢ OTOOPOM P00 HECBA3HBIX TPYHTOB.

7.3.3 OnpoOoBaHue CKAIbHBIX TPYHTOB.

[TpoObr kaMHSI OTOMPAIOTCSI U3 TOPHBIX BBIPAOOTOK M CKBAXKUH
KOJIOHKOBOTO OypeHHs B BHEe MTYy(HOB WK KepHA. VX oTOMparoT n3
BCEX 30H COXPAaHHOCTH. B 30HaX MpOYHBIX U cnabo 3aTPOHYTHIX BHI-
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BETPUBAHUEM HOPOA MpPHU OJHOPOAHOM COCTaBe IPYHTOB MPOOBI OT-
OUpPAIOTCs C UHTEPBAJIOM 5 M, a IPU HEOAHOPOJHOM COCTABE MOPOJ
¢ 2-3 M. M3 30HBI CHIIBHO BBIBETPENBIX MOPOJ MO 1-2 MpoOBI U3 Kax-
JIOH BBIPa0OTKU IyTeM U3bsATUs TOo(oB pazmepom 20x20x20 cwm,
nnmn 3 mpoOsr 10x10x10 cm. s ucmbITaHUsST OTOMPAIOTCS KEPHBI
mmHOoi 80-120 cM. MUHHMaTbHOE KOJUYECTBO MPOO CKATBHBIX I10-
PO TSI TIOJTHOTO KOMITTIEKCA UCIIBITaHUH TIOKa3aHo B TabuIle 7-6.

Taonuua 7-6
Kpynnocts Mme- | Crenens co- | MuHMManbpHOE KOJHMYECTBO Mpo0 Juis
CTOPOXKJIEHUH. XPaHHOCTH KaTerOpHH 3araca
A B C
Menkue He BrIBeTpembie - 20 10
Cnabo BbIBeTpe- - 7 5
JBIe
CunbHO  BBIBET- - 6 4
peble
Cpennue He BrIBeTpembie 40 25 12
Cnabo BbIBeTpe- 10 8 6
JBIe
CunpHO  BBIBET- 8 6 4
peIble
KpymHsie He BrIBeTpebie 45 30 15
Cnabo BbIBeTpe- 12 10 8
JIBIe
CHIIBHO  BBIBET- 10 8 6
peIble

MaxkcumalibHOe KOJIMYECTBO NCIIBITAHIH 00pa30B CKAIBHBIX I10-
pon momkHo mpousBoautcs mo 20-30 % oT oOuiero uucia Juist KaTe-
ropuii 3anacoB «A» n «B» u no 40-50 % nans kateropun «Cp».

7.4 CucteMaTH3aIys ¥ aHAINA3 JaHHBIX WCCIIEJOBAHUH.

s cucteMarn3ayy M aHaM3a JaHHBIX MCCIIEAOBAHUM JTOKHBI
OBITh BBITIOJIHEHBI MOJIEBBIE M TA0OPATOPHBIE UCCIIENOBAHUS TPYHTOB U
oIpeeneHbl uX (PU3NKO-MEXaHHIEeCKUE U JPYTHe CBOWCTBA.

7.4.1 ®dusuko-MexaHU4YeCKHe CBOMCTBA TPYHTOB.

Onpenenenus: GU3NKO-MEXaHUYECKUX XapaKTEPUCTHK TPYHTOB
Y UX PAcUETHBIX 3HAYCHUH BBITIOIHSIIOTCS B TPYHTOBBIX M OETOHHBIX
nabopatopusx B cooTBeTcTBUU ['OCT m cnermanpasiMu [locoOms-
MHU.
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Jnis pa3paboTKH OETaTbHBIX MPOEKTOB, KPOME JaHHBIX yKa3aH-

HBIX BBIIIC, TOJI?’KHBI OLITH peaACTaBJICHBI:
- BEJIOMOCTH U TpaUKu TPaHyJIOMETPUYECKOTO COCTaBa rPyH-

TOB, OINpEJEJICHUE CPEAHETO B3BEIIEHHOTO COCTaBa MO TOPHU30HTY
pa3paboTKH U MECTOPOKACHUIO B IEIIOM.

- TpaduKu 3aBUCUMOCTH KO3 (HUIIMEHTA TMOPUCTOCTH TPYHTOB
OT BEPTUKAJIBHOW HATrpy3KH.

- pe3ynbTaThl ¥ TrpaduKu KOMITPECCHOHHBIX WCHBITAaHWHA TPyH-
TOB.

- pe3yJbTaThl ¥ TPaQUKH CABUTOBBIX UCIIBITAHUI TPYHTOB.

- HOPMATHUBHBIC U PACUCTHBIC 3HAYCHUS MTAPAMETPOB IIPOYHOCTH
TPYHTOB

- MIOKA3aTeNIM BOJHO-(PU3UUECKUX CBONCTB IIIMHUCTBIX TPYHTOB.

- pe3yJbTaThI JIA0OPATOPHBIX UCCIIEIOBAHUN (PH3UKO-MEXaHUYe-
KHX CBOWCTB TPYHTOB B 00beMe BEIOMOCTH BUIOB UCTIBITAHHA (Ta0II.
7-7).

BengomocTh BUIOB MCTIBITAHUN MUHEPATbHBIX
CTPOUTEIHHBIX MaTEPHAIOB

Tabmuma 7-7
Ne IMokazaTenu YCIIOBHBIE €IUH | TPYHTHI U KOMIUIEKCHI HCIIbI-
/n 0003Ha. u3- TaHUHI
(op-161 Mep Tie- rpa- | Ka- s
COK BUH | MEHb Ha
1 Ilonuelit rpanysnoMer- % + + + +
pHYECKUH coCcTaB
2 MuHepanoru4eckui u + + + -
xumuuec. CocTas
3 Terporpapuueckuii + + + -
COCTaB IOPOJ
4 ConepxaHue  IJIMHU- % + + - -
CTBIX U IBUIEBATHIX
5 CognepxaHue OpraHu- % + + + +
YECKHUX NpHMecei
6 CogepxaHue Bomopac- % + + - +
TBOPHUMBIX COJIEH
7 Conepxanue 3epeH % + + + -
crabbIX OPOL
8 Conepxxanue 3epeH % - + + -
JIEMAAHbIX U APYTHX
9 Conepxxanue  coenu- % + + + -
Henuii ¢ SO3
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10

Moayib KpYyIHOCTH

11 EcrecrBennas  Binax- | W %
HOCTh
12 Bnaxnocts Ha mpene- | Wp %
JIe TeKY4ECTH
13 Bnaxnocts Ha mpene- | Wp %
JIe pacKaThIBAHHS
14 Yucio miacTHYHOCTH Jp=Wr- Wp %
15 Tokazatens Tekyuect | Ji=(W-Wp)/Jp | -
16 MakcumaibHast Moyie- | Wi %
KyJISIpHAasl BJIarOEM.
17 OnrtuMmaneHas  Biax- | Wonr %
HOCTh
18 IInoTHOCTH YacTHL | Pg /M
rpyHTa (yIelbH. BeC)
19 IInotHocth CyX0ro | pq ™
rpyHTa
20 [InotHOCTL TpyHTA C | Pgp /M
YYETOM KPYITHBIX BKIT
21 [InotHOCTH mpPH  MON- | Pg(G-1) /M
HOM BOJIOHACHIIIEHHH
22 Koapdumuent Bomo- | G= Wps/ €
HACBIIEHHS
23 [InoTHOCTE  B3BEIIEH- | P, =P4-Pd/Ps /M
HOT'O TPyHTa
24 [TnotHOCTH rpyHTa | p /™
€CTECTBEHHOI BIIAYKH.
25 Kputnueckunit  rpaau- | Ji -
€HT IIPH BBITIOPE
26 Kputnuecknit  rpagu- | Ji¢ -
eHT npu cyhdozun
27 Kpur. rpax. mpu xou- | J° -
TAKTHOM pa3MbIBE
28 OTHOCUTENIBHOE  CBO- | €gw -
6onHOe HabyxaHue
29 JlaBnenne HaOyxaHuUst Psw ITa
30 Brnaxnocth HaOyxauus | Wgw %
31 Kosdumuent mnopuc- | &= ps/py- 1 -
TOCTH
32 IMopucrocts n=¢/(1+¢) J10J1.
21
33 Iokazarens cxumae- n—-n
MOCTH a= L -2 | oy
0,-0, KT
34 Kooppuument  mome- | B=1- 24
pedHo# aepopmanuu q -
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35 Monyns nebopmanyu = 1+n,
—f |wmmn | + + +
4 a
36 Hopmarusuble nokasa- | tg @", C" + + +
TEJN NIPOYHOCTH
37 Pacuerneie mokasare- | tg @ P, CP + + +
JIM TIPOYHOCTH
38 IIpounocts Ha pa3psiB | Cp Kr/c - -
MZ
39 Koadpdunuent dunsr- | Ko cm/c + +
panuu eK
40 BpemenHoe conpoTus-
JIeHHe Ha cxatHe B | R, Kr/c - + +
CYXOM COCTOSTHUH s
41 BpemenHoe conpoTus-
JIeHHe Ha cxatme B | R Kr/c - + +
BOJJOHACBHIIICHHOM M
COCTOSTHUH
42 IIpounocts mo npobu- | Hp - - +
MOCTH B IHJIMHIPE
42 Mopo30CcToHKOCTh - - - + +
(MCHBIT. B CEPH. HATP)
43 Bogonornomenue - + +
44 CocraB «LEMEHTay | - - - +
NIECYaHUKA, KOHITIOMEP
45 IorennuansHas peak- | - - + + +
L[MOHHAs CIIOCOOHOCT
46 HcnbiTanue 3amoiHu- | - - + + +
Tesls B OETOHE.
47 Moaynb caBura G
48 Monynb obbemuoi | K
nedopmarmu
I'parynoMeTpudeckuii (3epHOBOI) COCTaB TPYHTOB
10 KJIACCU(UKAIUSAM, B MM
Tabmuma 7-8
10 CTPOUTENBHOM KiIacCH(DUKALMU
Banyhst rpaBuit TIeCOK et r
JIb I
oclo|lololol o « cleml| |83 3 “
AR Rl S D I R I A I A N A = R = b
TlglzlslglElEl= s |8 G 1282|2835
[ vy N N — (=} i<} S| 3
110 MH)KEHEPHO-T€0JION'MYECKON KiIacCH(UKaLUK
Bamynst rajbKa rpaBuit MECOK ot r
JIb I
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7.4.2 CucreMaTr3anysl W aHAIN3 JTaHHBIX IO IMecKaM U KPYITHO-
00JIOMOYHBIM MaTepHaIaM.

CI/ICTeMaTI/I?:aHI/I}I 1 aHaJIu3 HJaHHBIX I/ICCHCI[OBaHI/Iﬁ HaA4YHUHACTCA
C YCTaHOBJICHHS CpPeIHUX U OOOOIICHHBIX MOKa3aTeleH, XapaKkTepH-
3YIOIIUX CJIOW IMOJIC3HOW TONImM. PacueTsl cpemHUX IMoKaszarenei
BBITIOJHSIFOTCSI ¢ YY€TOM BBIJCIICHHBIX CJIOEB, TOPU30HTOB, OJOKOB
MIOJIC3HOM TOJIIIM, & TaKXe C yYeTOM palMOHAILHOW pa3paboTKu
kaprepa. CpefHHe TIoKa3aTeI yCTaHABIMBAOTCS 10 KaXIIOW pa3Be-
JIOYHOU BHIPAOOTKH, CIIOK0, OJIOKY U B I[EJIOM 110 MECTOPOKICHHUIO.

Jns moacdera cpeaHEro B3BEIIEHHOTO TPaHYJIOMETPHYECKOTO
COCTaBa TMOJNB3YIOTCA CHENHaIbHONH BEIOMOCTBIO, B KOTOPYIO 3aHO-
CAT HOMEpA BEIPA0OTOK, TIIyOnHY 0TOOpa P00, MOITHOCTh HHTEPBA-
JIOB U PE3YyJbTAaThl NEPEMHOXKCHUA MOIINHOCTH HWHTCPBAJIOB Ha CO-
nepxanue ¢pakiuii B %. Cymma BeeX MPOU3BEICHUM JODKHA ObITh
paBHA MOIIIHOCTH OIPOOOBAaHHOTO MHTEPBaa, yMHOKeHHOU Ha 100.

Ip= bm, +b,m, +...bm,

B

m +m, +..m,

rae by, b, u b, — conepkanue naHHOW ¢pakuuu B 1-oM, 2-0M | T0O-
CIIEYIOIINX WHTEepBajax WU CI0SIX B %o.

m;, My ¥ M,- MOIITHOCTh ONIPOOOBAHHBIX HHTEPBAJIOB B M.

CpenHuil B3BEIIEHHBIH T'PaHyJIOMETPHUECKUH COCTaB MO OIIOKY
Y MECTOPOXKACHHUIO B IEJIOM OTIPENEISIeTCS UCXOI U3 00beMa CI0eB
rpyHTa noje3Hoi Tommu. CpexHuid B3BEIICHHBIN COCTaB IPyHTa Ka-
xnoi ¢ppakunu «p» B % BeUHCISACTCS IO QOpMYyIIe:

oz BxC + B xC, +mBﬂCn ’
100 100 100
rae C, C; u C;- conepkanue (110 00beMy) CIIOEB TIOJIE3HOW TOJIIH B
OJIOK, MJT B MECTOPOXKACHUH B %o.

JInst TpyHTOB TOJIE3HOM TOJIIIIM, Pa3BeJaHHON MPUMEHUTENIBHO K
kareropuu A 1 B Ha rpaduke rpaHyJIOMETPHUECKOTO cOCTaBa HaHO-
CATCS KPUBBIE, COOTBETCTBYIOIIME OTHEIbHBIM NpobaM U cpenHe-
B3BEIIEHHOMY COCTaBy 0 MECTOPOXKJEHHUIO. ' pyHT cunTaercs J1oc-
TaTOYHO OAHOPOIHBIM, eciu 70% o0mero yucna KpUBBIX OTKIOHS-
I0TCS OT CpefHel KpuBOH He Oonee yeM Ha 15%. B mpotuBHOM city-
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yae PEeKOMEHYIOTCSI MEPONPUATHA 10 YIYUIIEHHUIO TPaHyJIOMETpPHU-
YEeCKOTO COCTaBa.

Korga B MecTopoXIeHUsIX MECKOB U MECUaHO-IPaBUMHOIO Ma-
Tepuajla BCTPEUYaloTCsl IPOCIION TJIMH, AENat0T MPOBEPKY HA MX MPO-
MBIBAEMOCTb.

Conepxanue hpaxuuii Kunacc npombiBaemoctu
<0.005 MM B %
o 10 JIETKO MPOMBIBAEMbIE
10-30 CpeHEe IPOMbIBAaEMbIE
30-60 TPYIHO IIPOMBIBAEMBIC
>60 BeChMa TPYIHO IPOMBIBAEMBIE

Ecim B monesHoi Tomnmie HaxoawTcs cBbIme 7% TO 00BEMY
TPYIHO MpOMBIBaeMbIX, Win 6osee 1 % BecbMa TpyAHO MPOMBIBae-
MBIX TJIMH, HCIOJb30BaHNE TAKMX WHTEPBAJIOB TIOJE3HOM TONLIH JI0-
MyCKaeTCs TOJLKO TOCIE TOJTYYCHUS TIOJOKUTEIBHBIX Pe3yIbTaTOB
TEXHOJOTMYeCKUX HcnelTaHui. Ecim nmecku HCIIOJIB3YIOTCA B Kadc-
CTBE MaTepHaJIOB Ul yCTPOHCTBA (PMIBTPOB, K HUM MPEIbSBISIOTCS
TpeOOBaHUsI IO OTPAHUYUCHHUIO COACPIKAHHS MbUICBATO-TIMHUCTBIX
gactull. JomyckaeTcst Hammare Takux TpyHTOB He 6osee 10%.

7.4.3 Cucremaru3aiys ¥ aHaJIU3 JAHHBIX IO TIIMHHCTBIM (CBS3-
HBIM) TPYHTaM.

I'munucThie (CBSI3HBIC) TPYHTHI IS MPOTHBO(MHIBTPALUMOHHBIX
AJIEMEHTOB TUIOTHH (S7pa, SKpaHbl, MOHYPHI, 3yObs) TOKHBI OBITH
c1abo TTPOHUIIAEMBIMH C K¢<1x10'4CM/c, o0namaTh GUIBTPAIMOHHOM
YCTOWMYHMBOCTHIO, TOBBIMICHHOW IDIACTHYHOCTBIO (MCKITIOYAIOIIeH
nedopMaluy ¢ TPEIMHOOOPa30BaHUEM ), XOPOIIeH YIIIOTHAEMOCTRIO
M BBICOKUMH IIOKa3aTEeNSIMH COIPOTHUBIICHUS cIBHUTY. Hammydmmm
MaTepuaioM CYUTAETCS TPYHT C Kq,<1x10'6CM/c, coaepxamuid 12-18
% TJIMHUCTBIX U MbLUICBATHIX YaCTHIL. )i MPOTUBOQPUIBTPALIMOHHBIX
AJIEMEHTOB TPUTOAHBI KPYIMHO-OOJIOMOYHBIE TPYHTHI C TJIIMHHUCTBIM
3aTOJTHUTENIEM, TIPEPHIBUCTOTO TPAHYJIOMETPHIECKOTO COCTaBa C
gactunamu Menee 0.25 MM B o6peme 35 % U ¢ HE IPEPBHIBUCTHIM
IpaHyJIOMETPHUYSCKUM COCTABOM C YACTHIIAMU MEHEe 5 MM B 00beMe
He MecHee 45 %, B TOM 4HCIIe TJIMHHCTBHIX, HE MeHee 6 %. Makcu-
MajbHasl KPYIMHOCTh OOJIOMKOB B TaKMX TPYHTaX HE JOJIKHA MPEBHI-
mathb 200 MM.

BraxkxHOCTh TpyHTa JOKHA OBITH OJHM3KOM K ONTHUMAalbHOW (HE
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Bbie yeM t 2%). JIerko ymioTHseMble TJIUHBI C YUCIOM IUIACTHY-
Hoctr 0.07-0.20 mpu BiIaKHOCTH OMM3KON K TPaHUIIE PacKaThIBAHMSL.
I'muupl ¢ ncnoMm twiactuaHOCTH Oojiee (.25 MIIOXO YIUIOTHSIOTCS
JaKe TIPU ONTUMAaIbHON BIaKHOCTH. JlomyckaeTcsi K yKJIQAKH TPyH-
THI C COJIEpIKaHHEM BOJIOPACTBOPUMBIX cojieil (He Bbime 5 %), Cyib-
(haTHBIX ¥ CyTh(haTHO-XJIOPUAHBIX coeanHeHuit He oomee 10 %, op-
raaudeckux — He oonee 8 %. Bricokoe comepikanne MOHTMOPHILIO-
HUTA JIOIYCKAETCs MOCIIe AETAIBHBIX UCCIIEOBaHUH.

Hmwxe nansr nmpuMmepsl 0OpaOOTKM TaHHBIX JIAOOPATOPHBIX WC-
MIBITAaHUN TPYHTOB IS ONpeAeneHust Kod(h(UIMeHTa MOPUCTOCTH,
Moy AeOpMUPOBAHUS U MOKa3aTenei tg y u C rpyHTOB.

[Tpumeps! onpenenenust KOAPPHUIMEHTA TTOPUCTOCTH TPYHTA «E»
OT BEpTUKaIBHOUN Harpy3ku MIIa npu KOMIPECCHOHHBIX UCIIBITAHU-
sax. Opakuuu MeHee 5 MM.

0,8

—~

0,78 N

0,76 - \

0,74 | \
0,72

0,7 +
0,68 \

0,66 | \
0,64 | \
0,62 \

0,6

Mopuctoctb

o 01 02 03 04 05 06 0,7 08
Harpyska (MlNa)

Tabmuma 7-11

Ne Ne I'my6una Ne 3HadyeHne K03 dHUIIEeHTa IOPHCTOCTH «e» B HHTEpBAle
n/n | wypda | orbopa, | mabopar Harpys.

M. poObI 0.0 0.0- 0.05- | 0.05- | 0.05- | 0.05- | 0.05-

0.05 0.10 0.20 0.40 0.60 0.08
1 4 0.6-3.4 | 628-630 | 0.791 | 0.788 | 0.757 | 0.703 | 0.648 | 0.605 | 0.574
2 5 0.6-5.5 | 631-635 | 0.747 | 0.747 | 0.747 | 0.744 | 0.688 | 0.653 | 0.621
3 6 0.6-5.2 | 636-640 | 0.700 | 0.700 | 0.700 | 0.673 | 0.612 | 0.596 | 0.545
4 7 0.7-49 | 641-644 | 0.755 | 0.755 | 0.755 | 0.748 | 0.680 | 0.634 | 0.606
5 8 0.5-5.2 | 645-649 | 0.750 | 0.750 | 0.700 | 0.675 | 0.591 | 0.550 | 0.522
6 9 0.7-4.9 | 650-654 | 0.773 | 0.773 | 0.773 | 0.773 | 0.711 | 0.672 | 0.640
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7 10 0.5-5.2 | 655-658 | 0.789 | 0.789 | 0.789 | 0.785 | 0.723 | 0.685 | 0.657
8 11 0.5-5.45 | 659-662 | 0.856 | 0.856 | 0.856 | 0.815 | 0.734 | 0.685 | 0.661
9 12 0.5-50 | 663-665 | 0.795 | 0.795 | 0.791 | 0.752 | 0.673 | 0.623 | 0.592
10 13 0.6-5.5 | 666-669 | 0.851 | 0.851 | 0.851 | 0.850 | 0.775 | 0.720 | 0.688
11 14 0.5-5.0 | 670-673 | 0.903 | 0.903 | 0.903 | 0.873 | 0.802 | 0.761 -
CpeniHee 3HaYEHHUSI 0.792 ] 0.792 | 0.784 | 0.763 | 0.694 | 0.653 | 0.611

[Ipumep ompenenenus moxyns aedopmarnuu «E» mo pe3ynbra-
TaM KOMITPECCUOHHBIX MCTIBITAHUH TPyHTa, (Ppakiuu MeHee 5 MM.
urypg-5
riryouna 0.60-5.50
No onibiTa 631-635

du3nueckue XapaKTePUCTHKH TPYHTA.

Tabmmma 7-12

["paHyIOMETPHYECKHUIA COCTaB, % MM. TJIACTUYHOCTh Y.
>10 10- 5- 2- 1- 0.5- 0.25- 0.1- 0.05- 0.01- <0.005 Wi Wp J BeC
5 2 1 0.5 0.25 0.10 0.05 0.01 0.005
0.2 0.1 0.3 02 | 02 0.6 3.6 29.2 14.1 14.7 36.8 519 | 277 | 242 | 2.69
Tabnuua 7-13

OO6BbeMHBIH Bnaxxaocts % O6BbeM. Iopuctocts | Koadduiuent CreneHs

BE€C 10 OIIbI- mocie BCC CKE- € TOPUCTOCTH BJIAJKHOCTH

Ta OITbITa Jera
1.90 234 27.9 1.54 42.8 0.747 0.84

Hasnenue Habyxanus- Psw=1.90, oTHOcuTenbHOE HabyXxaHue-
dsw =0.117, koapdpurpenT momnepeunoii xedopmanuu- u=0.25,

e,—e 2
KO3()QUIMEHT CRUMAEMOCTH a= ——— , 3= 1- —’u=0.833,
P,-P, - u
l+e
Moxyib aedopmanun  E= ° B
a
JlaHHBIC KOMIIpECCHU Tabnumna 7-14
o,kr/cm’ 0 0.25 0.5 1.0 2.0 4.0 6.0 8.0 4.0 2.0 0.5 0
e 0.747 0.747 0.747 0.747 0.744 0.688 0.653 0.621 0.626 0.635 0.651 0.744
0 0.003 0.030 0.047 0.063 0.060 0.056 0.048
€ —€
0,-0,
a cM/Kr 0.028 0.018 0.016
E 52.0 80.8 91.0
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KoHconuanpoBaHHbIN APEHUPOBAHHBIN CPE3 TPYHTA C
3a/IaHHOM TJIOTHOCTBIO M BIIAXKHOCTHIO ((pakiuu < Smm).
CKB-2, TiiyOuHa B3sTHs poOsI 7.5-10.0M, 1abopaTOpHBII ONBIT
Ne 478-481.
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Pe3ynbTaThl OmbITa

c 1 2 4 6
— * — *
o= nZO',rz, ZTIZ?, _47%269 6.62 13:0.369
nXo,” —(Zo,) 4*57-13

T 0.8 1.2 195 2.65
_ 27, —1gp*Xo, _ 6.6-0.369*13
n 4

C =0.451 kr/cm

OmnpefereHie HOPMATHBHBIX M PACUCTHBIX 3HAYCHUH IMPOYHO-
CTHBIX MTOKa3aTelieH TPYHTOB (IIPOAOIKEHUE K puc. 9).
Pe3ynbTaThl CABUTOBBIX HCIIBITAHUHN TITMHUCTBIX TPYHTOB.
Taomnuua 7-15

Ne Ne riryouHa Ne 3HaueHus T Kr/cM’ IpU G Kr/cm’ MOKa3aTeNnu
n/n | Belpa | orbopa, | nabopa
60TKH M TOPHOTO I 3 7 3 120 C.
OlBbITA P
KI/CM
cke-1 | 3.0-10.0 | 458-465 0.6 0.8 1.2 1.5 0.181 | 0.436
2 0-3.0 545-457 0.6 0.6 1.2 1.6 0.217 | 0.295
3 ckB-2 | 0.6-2.7 | 467-469 0.9 1.2 1.8 2.9 0.393 | 0.422
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2.7-1.5 | 470-477 0.8 0.7 1.6 2.1 0.292 | 0.353

7.5-10.0 | 478-481 0.8 1.2 1.95 2.65 | 0369 | 0.449

CKB-3 0-2.5 482-484 0.8 1.25 1.9 2.4 0.316 | 0.560

2.5-7.0 | 485-488 | 0.75 0.9 1.4 1.6 0.179 | 0.581

4
5
6 ckB-4 | 3.1-10.5 0.9 0.9 1.2 1.5 0.127 | 0.712
7
8
9

CKB-5 0-4.6 499-502 | 0.55 0.8 1.2 1.5 0.189 | 0.398

10 4.6-10.5 | 503-506 0.6 1.1 1.7 225 | 0321 | 0.369

11 i-1 0.6-3.5 | 616-618 0.6 0.8 1.0 1.5 0.171 | 0.419

12 mI-2 | 0.75-4.1 | 619-622 0.6 1.0 1.2 1.6 0.183 | 0.505
13 1i-3 0.55-5.1 | 623-627 0.6 0.9 1.2 1.5 0.173 | 0.488

CpenHue 3HaYeHUs 0.700 | 0.935 | 1.427 | 1.892 | 0.239 | 0.460

> 1=64.4, Y 06=169.0, X 106=255.2, ¥ 6°=741.0, n=52,
o =325 Y (o-0)=191.75
Braucnenune HOPMATHUBHBIX U PACUCTHBIX 3HAYEHU I tg(pn, Cn u

tg@;, C, BemomHsAeTCs B cooTBeTcTBHH C [40].
Y(Cutor*tg@,-T1)’= 4.9708,

rac
nS70-37E0  52%255.2-64.4%169
0= —— = ——=0.239,
no’ —(20) 52%741-169
— — %
o Zt-igpro 644-0239%169

n 52

Do Ouwe =0 __ 6-325
Jz(a,—E)z J191.75

Ge —Fmn =0 _ 1-3.25

) o, -of S 19175

182



= 1051 1+ nGD _
J(A+nG*)*(1+nD?)

051 1+52*%(=0.163)*0.198 _
J(1+52%(=0.163%)* (1+52%0.198%)

0.791-Vv=2.01

Se= [1: (n = 2)]C, + 0y1gp, —7,) =
= J1:(52-2)*%4.9708 =0.315

Tn min= Cnt Omintg@n= 0.460+1%0.239= 0.699

Tn max— Cn+0maxtg(Pn: 0.46+6*0.239=1.894

—\2
5. — V_S\/Hﬂ%_—"l

x/; 2(0' - 3‘)2

~2.01*0.315 1+ 52%(1-3.25)° _

NG 191.75 133
8
‘cmax:V_S 1+no-max __8-2 =
\/; Z(cf, —0')

2.01 *0.315\/ 52%(6—3.25)
= 1+ =0.153

J52 191.75
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KoaddumuenT HamexkHOCTH IO TPYHTY paBEeH

,Y — Tn min + Tn max —
g
Tn min é“z'min + Tn max 5Tmax
0.699 +1.894

= =1.125
0.699-0.135+1.894-0.153

PaC‘IeTHLIe 3HAYCHUSA paBHbI
tgQ1= tg@u/y= 0.239/1.125=0.213

Ci= Cy/y,=0.460/1.125= 0.409

7.4.4 Cuctemaruzaius ¥ aHaIU3 JaHHBIX 110 TOPHBIM MTOPOJIaM.

I'opHble mOpOABI, HCHOJIB3yeMblE B KadeCTBE CTPOUTEIHLHOTO
KaMHsI, OLIEHUBAIOTCS C Y4ETOM MHOT'OYMCIICHHBIX ITOKa3aTesel, om-
penensommx X KadecTtBo. [y 3Tux weneil ciuemyer 3HaTh: METPO-
rpaduuecKuii COCTaB, CTPYKTYPHO-TEKTOHHYECKHE OCOOCHHOCTH,
COACPIKaHUE BKIIOUECHUI PAa3HBIX MMOPOA U MUHEPAJIOB, OTHOCAIIUXCS
K BPEIHBIM IIPUMECAM, COIEPIKAHUU IIPOCIOEB TIIMHUCTBIX U IPYTUX
«3aCOPSIOIIKX» MOPOJ, CTENEHb BBIBETPEIOCTH, INIOTHOCTh, ITOPHUC-
TOCTh W BOJOIIOTJIOIIHKE, TPeesl IPOYHOCTH Ha CXKATHE B CYXOM H
HACBHIILIEHHOM COCTOSIHHH, COJEp)KaHUE cla0bIX MOPOA, MOPO30CTOM-
KOCTh, TEXHOJIOTMUYECKUE TTOKAa3aTeNH, 3€pPHOBOM COCTaB MOCJIE B3pbI-
Ba, (hopma 3epeH 1edHs, Kinaccudukaius mopon mo rpymnmnam bBP.

3epHOBOI COCTaB TOPHOM MACCHI, MOTyYaeMbId B Kapbepe Mocie
B3pBIBA, 3aBUCHUT IJIaBHBIM 00pa30M OT €CTECTBEHHOM TPELIMHOBATO-
ctu maccuBa. OIHAKO €ro MOXHO PEryJHpoBaTh MyTeM IMOxOOpa
mapameTpoB B3pbiBa. HeoOX0AWMO BBINOJIHUTH OIBITHBIC B3PBIBHI.
st onpeseneHus 3epHOBOTO COCTaBa B30PBAHHOW MOPOABI 0TOMpa-
10T IPOOKE! 06beMOM He MeHee 8-10 M.
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OreHka TpemrHOBaTOCTH opo o kepHy (JI Laymsix)

Tabnuua 7-16

Neri/mt Crenens Monayns Beicora | Kon-Bo pas-
TPELINHOBA- | TPEIIUHO- KepHa, | JIpoOieHHO-
TOCTH BaTOCTH cM ro MaTepHua-
na, %
1 Cnabo Tpe- 1-5 20 -
IIMHOBATHIE
2 Cpene tpe- 5-10 10-20 >10
IIMHOBATHIE
3 CunpHO 10 <10 10-20
TpELHOBA-
ThIE
4 Ouenb 10 <10 50
CHIIBHO
TPELHOBA-
ThIE
5 30HbI Ap00- 10 <10 80
JICHUSI

Monyiabs TPEIIMHOBATOCTH - KOJIMYECTBO TPEIIMH HA 1 M JIMHAN

HU3MEPEHHUS.

Knaccmbnxaunﬂ CKaJIbHBIX TOPOJ 11O BBIBETPCIIOCTHU.

Tabmuma 7-17

CreneHpb BBIBETPEIOCTH Koaddpunment Koappuupmenr
BBIBETPEIIOCTH TPEIINHOMH ITyCTOT-
K. Hoctu K, %
CuUJIBHO BBIBETpEINbIE <0.8 >5
BriseTpensie 0.8-0.9 2-5
Cna0o BEIBETpEIIbIC 0.9-1 1-2
He BriBeTpenbie 1 <1

K,. — oTHOIIEHHE 00BbEMHOT0 Beca oOpasia K 0ObeMHOMY Becy
HEBBIBETPEJIOro 00pa3lia TOro xe rpyHTa
Ky~ 06beM mycToT (TpeliyH) B eIuHUIe 00beMa MacCHBa.

[TmoTHOCTE (0OBEMHBIN BEC) CKATHHOTO TPYHTA OMPEIEIIAETCS ITyTeM
3aMepa CyMMapHOTI'O Beca OTCHIITAHHOW Macchl U 00beMa HACBHIIH.
KoaddumueHT ocTaTouHOro pasphIXICHUs BBIYUCISIETCS IyTeM
CpaBHEHUs1 00BEMHOT0 Beca FOPHON MacChl ¢ 00OBEMHBIM BECOM I10-
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POJIEL.

7.4.5 TpeboBaHnue K TPYHTOBBIM MaTepuaiaM ISl CTPOUTEIbCT-
Ba IUIOTHH U IPUTOTOBIICHUS OCTOHA.

7.4.5.1 TpeboBaHUE K KaueCTBY I'PYyHTOB IS TUIOTHH HE OJIHO-
3HAYHBI ¥ 3aBUCST OT THIMA IUIOTHHBI, CIIOCO0a MPOU3BOJCTBA PabOT
1 3PPEKTUBHOCTH TMPOCSKTHBIX pelleHuil. B rpyHTax Ans OTCHITKH
IDIOTUH COJEpKaHUEe BOAOPACTBOPUMBIX XJIIOPUIHBIX COSIUHEHUH HE
JIOJDKHO TIpeBBIMIATh 5 % 1O Macce, KOJMYECTBO CyIb(paTHBIX WA
cynbhaTHO-XJIOpUAHEIX He Oone 10 %, opraHmyecKkux mpumecen
(octaTtku pacteHuit) He Ooinee 5 %, TOTHOCTHIO PA3IOKUBIINXCS Op-
FaHWYECKUX BEIIECTB, HAXOIAIIMXCS B aMOP(HOM COCTOSIHMU- HE
6oxee 8 %.

K kamMeHHBIM MarepuanaMm 4YeTKuX TpeOoBaHuii HeT. TpebOosa-
HUS K TMPOYHOCTH KaMHS MPEIbABISIFOTCS JUIS IUIOTUH BhIme 60 M.
JlJis TJI0TUH, BO3BOJUMBIX METOJIOM HANpaBICHHOTO B3pbIBA, Bpe-
MEHHOE COIPOTUBIICHUE MOPOJ C3KATUIO TUIOTUH BbICOTOU 10 100 M-
KaMeHb B BOJOHACHIIIEHHOM COCTOSIHUU JIOJKEH UMETh MPOYHOCTH
20-30 MITa, ipu Bricote a0 400 M ocamounsie moposl 75 Mlla, usz-
BepxkeHHbIe- 100 MIla. /I HaOpoCKH HCITONIB3yeTCs TOpHas Macca,
coJieprKalas KOMbEB TJIUHBI, [IOYBEHHOTO CJIOSl U PaCTUTEIBHBIX OC-
TaTKoB He Oonee 5 %, TUIcCa U APYTUX BOJOPACTBOPUMBIX COJICH HE
6omnee 1 %, TOHKO TUIMTYATHIX pa3HOBUAHOCTEH- He 6omee 15 %. s
00BOJIHCHHBIX 30H U NEPEMEHHOTO YPOBHS BOJBI UCHOJIB3yeTCs Ka-
MEHb ¢ K03((PUIIMEHTOM pa3MATYCHHS HE MEHEE ISl M3BEPIKCHHBIX
u Metamopduueckux mopoxa- 0.9, mist ocamounbix mopon- 0.8, k
KaMHIO, UCTIOJBh3yEeMOMY JUI KPETUIEHUSI BEPXOBOTO OTKOCA, MPEb-
SIBISTIOTCSL TpeboBaHMs 0 Mopo3octoiikoctu (Mp3 15, 25, 50, 150,
200).

7.4.5.2 3anonauTeny ans 6eToHa.

B kauectBe 3amosHHUTENICH TSI OETOHA MCTIOIB3YIOTCS TIECOK C
¢paxmusivu 0.14-5 MM u rpaBuit 5-120 MM ¢ MOayJieM KpPYNHOCTH
COOTBETCTBEHHO 1.5-3.5 mis mecka u 6.5-9.5 mis KpymHOTO 3armosi-
Hutens. [lecku ¢ MoaynaeM KpymHOCTH MeHee 2 TpeOyIOT mpUMeHe-
HUE TOBEPXHOCTHO-aKTUBHBIX J00aBoK. Ko3dduument sapuarmm
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MOJyJI KPYITHOCTH HE AoipkeH mpeBsrmath 10 %. Ileckn u3 xapOo-
HATHBIX TOPOJI, U3BEPKEHHBIX MOPHCTHIX, a TaK)Ke MUCCKYCTBEHHBIC
3aMOJIHUTENIM MOTYT HCIIOJIb30BaThCS TOJIBKO ITOCHE J1abOpaTOPHBIX
uccnenoBanuid. [Ipu pH Boapl Menee 6.5 mist 6eTOHA MOXKET HCTIOTh-
30BaThCS TOJIBKO TIECOK M3 U3BEPIKEHHBIX MOpo. [IpoyHOCTh mopoa
3aloJIHUTENeH Juis OeTOHa NOJKHA B 2-3 pa3a MpPEeBBINATH MPOY-

HOCTBH OE€TOHA.

[Tpumep omnpeneneHuss MOAYN KPYITHOCTH IIECKa U TPaBusl.

Tabmuma 7-18

Pasmepsi oT- YacTHbIe OCTaTKU HA CUTaX ITonubie octaTku Ha cutax %
BEpPCTHIA CUT
MM r % MIECOK rpaBuit
120 - - - -
80 1000 10 10
40 1340 13 23
20 4000 40 63
10 2660 27 90
5 580 6 96
2.5 212 21 21 117
1.2 94 9 30 126
0.6 187 19 49 145
0.3 435 44 93 189
0.14 43 4 97 -
<0.14 29 3 - -
CyMma mecka 1000 100 290 -
CyMma rpaBust 10.000 100 772
Bcero 11000
Mopayne kpynHocTu mnecka Mn= 290/100=2.9 rpaBus Mr=
772/100= 7.7
HomyctuMoe conep:kaHue BPEIHBIX MPUMECEH B 3aIIOJHUTENSIX
JUIst OeToHa.
Tabmnuua 7-19
[Ipumecn 3oHa nepe- [lonBonHas u Hansonnas 30Ha
MEHHOTO BHYTPEHH:ISI 30HA

YPOBHS BOJbI
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CopepxaHue nblie-
BAaTBIX U TIIMHUCTBIX 2 (1.0) 5(1.0) 5(2.0)
YaCTHIL HE JIOJDKHO
IpeBHIIATh % 110

Macce
I'muaa B KoMKax He nonyckaercs

OpraHu4eckue mpu- Okpacka pacTBopa He TeMHee dTajioHa. [Ipu okpacke
MECH OIPEIEIISIOTCS TEMHEEe 3TajoHa MPUTOJHOCTD MECKA ONPEEeNIIeTCs CIie-
KOJIOPUMETPUIECKUM [AAJBHBIMH UCCIIEIOBAHUSIMHU B OETOHE.
METOJIOM

CepHO-KHCITBIE U

CEpHUCTHIE COEUHE- 1(0.5) 1(0.5) 1(0.5)

HHS B IIepecyere Ha
SO B % mo macce

Cmona, B % 1o Mac- 1 3 2

ce

AmMopdHbIe pa3HO- IIpu ucnerrannu mo 'OCT 8735-88 He 6omnee 50 Mmmounb/
BUJJHOCTHU JIBY OKHCH 1

KPEMHHUS

Omnaun, omazno coxep- (He momyckarotcst 6e3 crielaIbHON IPOBEPKH)

KAIKe MOPOIBI 1
MOTEHIHAIIBHO peaK-
LIHOHHO-CITOCOOHBIE
MHHEPAJIBI

[Tpumeuanue:

- BO BpeMs W3BICKAaHWHA MEeTpOTrpapuuecKiMi, XUMHUYIECKHMHU
Win ApyruMu METOJaMu HeO6XOI[I/IMO TIIATCJIIBHO H3Yy4YaTh IICCOK
JUISL OTIPEICIICHHS COJIEPYKaHUsSI B HEM aMOp(HOTo KpeMHe3eMa U €To
Moau(UKAIUN, TOTEHIIHAILHO CIIOCOOHBIX BCTYIATh B PEAKIMIO CO
IeJI0YaMy [IEMEHTA.

- B CKOOKax TpeOOBaHUS, IPEABSBISEMbIC K KPYITHBIM 3aIIOJTHH-
TEJISM.

TpeboBanns K moOKazarensM (U3UYECKUX H MEXaHHYECKUX
CBOWCTB KPYITHOTO 3aIIOJTHATENS U OETOHA.

Tabmuma 7-20

Tlokazarenn 30Ha nepeMCH- Bce ocransHbIe
HOI'O YPOBHHA 30HbI

Mapka me6Hs 1o MPOYHOCTH HE HIDKE:
JUISL OCAI09HBIX IIOPOJ | 800 | 600
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U1l U3BEPIKEHHBIX IIOPOJ 1000 800
Mapxka 1o 1poOuMocTy B (IITHHIPE) Jp.8 Op.12
IIpodHOCTB 3€peH HE HIKE 2.5 r/em 2.3 t/em’
Bononornomenue medHs He HIDKE

JUISL U3BEP)KEHHBIX 1 METaMOP(QUIECKHX 0.5 % 0.8 %
IIJIS 0CaI0YHBIX 1.0 % 2.0%
3epeH cialbbIx MOpo/I B MICOHE U IPaBHH 5% 10 %
HE JJOJDKHO TIPEBHIIATh

3epeH JemaaHoi 1 uroapuaToit GopMel 35% 35%
(TIpH OTHOIIEHHH JIMHEWHBIX pa3MepoB

>3)

Ipunoxenue 8. CopepxaHue TCHIACPHOU TOKYMEHTALINH

Tom-1 YcjaoBus KOHTpaKTa (COCTABIETCS 3aKa3UUKOM).

WNHcerpykuuu yuactHukaMm Tenzepa.

®opMbI TEHAEPHOU rapaHTHH.

O6mue n gyacTHbIe Y cinoBus KoHTpakra.

®opwmer Koatpakraoro CormameHusl.

Tom-2 OOuue U cnenuajgbHble TEXHUYECKHE YCJ0BUSA (CO-
ctapisieTcs [[poeKTHpOBIIUKOM)

Tom-3 Chnemudurkanun o6beMoB padoT (coctarisiercst [Ipo-
EKTUPOBIIMKOM)

Tom-4 JletanbHble depTexu (cocraBisercs [IpoekTupoBuiu-
KOM).

Hwxe B kauecTBe npuMepa NpUBEICHO COepKaHue TOMOB 2 U 3
JUT THIPOY3J1a, COCTOAIETO KaMEHHO-3eMIITHOW TUIOTHHBI C TPYyH-
TOBBIM SPOM, TIOBEPXHOCTHBIM TPAHIIEHHBIM BOJOCOPOCOM H CO-
OpY’KEHHEM ISl TIPOITyCKa CTPOUTENBHBIX PAacXOJ0B, KOTOpPOE B
KOHIIE CTPOUTENECTBA IIepEyCTPanBaETCs B BOJIOBBITYCK.

Toma-2. O01mue U cenuadbHble TEXHHYECKHU YCI0OBUS.
[IpunsTHIE COKpAIICHHUS.

I'naBa-1. O0mue cBeeHHSI.

1.1 Onucague IpoeKra.

1.1.01. CocTaB coopy KeHUH.

1.1.02 MecTomnonoxeHue 1 3aada MpoeKTa.
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1.2 IIpuponHble ycaoBUS.

1.2.01 ITpupoaHbie yCIOBHS CTPOUTENIbCTBRA.

1.2.02 Knumar.

1.2.03 I'maposoruyeckue yCciaoBusl.

1.2.04 MHXeHepHO-Te0JIOTHYECKUE U TUIPOreOIOTUYECKUE YC-

JOBUSL.

1.3 OcHoBHbIe 00s13aHHOCTH [loapsTunKa.

1.3.01 OO1mue monoKeHUs.

1.3.01.01 Odwuc ITogpsaunka u odpuc Uuxenepa.

1.3.01.02 Iepconan Ioapsamuuka.

1.3.01.03 Bpemennsie coopysxenus [loapsaunka.

1.3.01.04 XpaneHue u 3aiuTa MaTepuaioB OT BO3IEUCTBUA TO-
TOJIBL.

1.3.01.05 Bono- u sueprocHadxenne. CpencTsa CBs3M.

1.3.01.06 'panuibl pabovMx IUIOMIAIOK.

1.3.02 CoxpanHocTh He HmpuHaIexamero I[loapsauuky umy-

LIEeCTBa.

1.3.02.01 OO6mue noaoXeHus.

1.3.02.02 BpeMeHHBII BRIHOC CYIIECTBYIOUINX 00BHEKTOB.

1.3.02.03 TlepeHoC CyIIECTBYIOLIUX COOPYKEHUH.

1.3.02.04 Cogneprxanue M YXOJI 3a CYIIECTBYIOIUMHA OObEKTaMH.

1.3.02.05 Benenue nOKyMeHTAIMU.

1.3.03 Ilomwbe3mHbie TOPOTH.

1.3.03.01 OO61He moI0XKEHUS.

1.3.03.02 OGecmnieueHre TPaHCIIOPTHOTO ABMKEHUS IO CYILECT-
BYIOIIUM JOPOTaM.

1.3.03.03 CtpouTensCTBO MOABEZAHBIX JOPOT.

1.3.04 PaGouune coserauus.

1.3.05 Ortuertsl [logpsiauuka.

1.3.05.01 EsxemecsiuHbIE OTYETHI.

1.3.05.02 E>xeTHEBHBIE OTYETHI.

1.3.05.03 Otuernbie dororpadum.

1.3.05.04 VicnioaHUTENbHBIE YEPTEXKH.

1.3.06 IIpoekT mpousBoaCTBa paboT.

1.3.07 T'eomesznueckoe obecriedeHne pador.

1.3.07.01 OnopHble 3HaKN TOCYJapCTBEHHOMN CETH.
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1.3.07.02 MectHas cucteMa KOOpJMHaT

1.3.07.03 BriHoc B HaTypy.

1.4 CranmapThl U HOPMEI.

1.5 Ob6ecneyeHre KayecTBa MaTepUAIIOB.

1.5.01 O6mue monoxxeHus.

1.5.02 JlabopaTopHbIe UCIIBITAHHUS MaTEPHAIIOB.

1.5.03 CornacoBanue MaTepualioB U 000pyHAOBaHUs, IpuoOpe-
taeMbIx [loapsqankom.

1.5.04 OTBETCTBEHHOCTh 3a 3aKa3Hble MaTEpHalIbl U MPOMBIILI-
JICHHBIE M3EITHS.

1.5.05 OrtBeTcTBEHHOCTh 3a W30BITOYHBI MaTEPHATBI M IIPO-
MBIIIUICHHBIE W3/IENHS.

1.5.06 Ot60p 00pa3mnoB u Mpod MaTEPHUATIOB.

1.5.06.01 IlpenBapuTenbHplii 0TO0p MPOO U MPUEMOYHBIE UCITBI-

TaHUsl.
1.5.06.02 Otb6op mpoO MaTepualioB M WX HCHBITAHUS TOCIC
MIPEIBAPUTEITBHON PUEMKHU.
1.5.06.03 BpakoBaHHbIE MaTepUAIbL.
1.6 UucoexktupoBanne MHXeHepa B IIEPUOJI BEIMOJIHEHUS CTPOU-
TEIbHBIX PaloT.

1.7 3amonHeHWe BOIOXPAHMIHIIA.

I'maBa-2 Ilponyck cTpOMTENbHBIX PACXOI0B.

2.1 Obmmue moIoKeHHS.

2.2 Coopy>keHus IJIsl IPOITyCKa CTPOUTENIBHBIX PACXOI0B.

2.3 TpeOoBaHUS K CTPOUTEIHHBIM MIEPEMBbIUKAM.

I'maBa-3. BepleMka rpyHra.

3.1 Obure NoNoKEHUs.

3.1.01 Onpenenenus.

3.1.02 KoHTpombHBIE BRIPAOOTKH.

3.1.03 Tomorpaduueckoe oOeCIICUCHHE.

3.1.04 TloarotoBka TEppPUTOPHH.

3.1.05 PacuucTka TeppUTOPUH OT NPUPOJHBIX MATEPUATIOB.

3.1.06 Y nanenue pacTUTEIHHOTO CIIOSI.

3.2 Onepaiu 0o BEIEMKH I'PYHTA.

3.2.01 O6opynoBanue.

3.2.02 TpebGoBaHHMs K BBIEMKH TPYHTA.
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3.2.03 IlepeGopkl TpyHTA.

3.2.04 Opranuzanus B3pBIBHBIX padoT.

3.2.05 BogooTiuB mpu mMpoU3BOICTBE PadoT.

3.2.06 TpeboBaHus K OTBajaM IrpyHTa.

3.2.07 bopsba ¢ spo3ucii.

3.2.08 Kapbepsl CTpOUTENBHBIX MAaTEPHAIIOB.

3.2.08.01 OObu1re NoNMoKEHHS.

3.2.08.02 KoHTpONbHBIE BEIPAOOTKH M UCIBITAHUS MaTEPHAJIOB.

3.2.08.03 KoHTpob BIa)KHOCTH MaTepUajIoB B Kapbepax.

3.2.08.04 BoccraHoBHUTENbHEIE pa0OTH Ha OTBajaxX W KaBallbe-

pax.

3.2.09 Kapwepsl kaMHs1.

3.2.09.01 OO61mmue moI0XKEHUS.

3.2.09.02 IIpenBapuTeIbHBIC U3BICKAHMUS.

3.2.09.03 OnbITHBIE B3pBIBHBIC pAOOTHI.

3.2.09.04 VcnblTanus KaMHS.

3.2.09.05 BriemMkH 7151 BpeMEHHBIX 3/IJaHUI U COOPYKEHUH.

3.2.09.06 Yder 00beMOB pabOT MO BEIEMKH TPYHTA.

3.3 TexHuueckue YCIOBHS ISl BBIOJHEHUS PabOT MO OCHOB-
HBIM COOPYXKCHUSIM.

3.3.01 TpeboBaHMs K TOATOTOBKE OCHOBAHHUS.

3.3.02 BeleMka moj SiApO IUIOTUHBI U MEPEXOIHbIE 30HBI, YXO/

32 OCHOBaHUEM.

3.3.02.01 Brlemka rpyHTa oA IUIMTY LIEMEHTAIHH.

3.3.02.02 Y0opka TeppuTOpHH MOCIE padOT MO IIEMEHTAIUH.

3.3.03 Brlemka rpyHTa 1moJi 0€TOHHBIE KOHCTPYKLIUH.

3.3.04 B3spsiBHbIE paboTHl. CrieniaibHbIe TPEOOBAHHS.

['naBa-4 Hachlnb U 00paTHAasl 3aChINKA.

4.1 OOwmmue cBencHUS.

4.1.01 OmpenencHus.

4.1.02 Kpatkoe onrcanue KOHCTPYKIIMH TUIOTUHBI.

4.2 O6ume TpeOoBaHUA K ONEpaliM 10 YCTPOUCTBY HACHIIIH.

4.2.01 YcTpoiicTBO OrpaXkAeHUH.

4.2.02 TpeOGoBaHUs K CTPOUTEIBHBIM MeXaHM3MaM M 000pyIo-

BaHUIO
4.2.03 TIlepedyeHb HOPM U BUIOB HCHBITAHUN TPYHTOB M MaTe-
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pHaoB.
4.2.04 DxcriepuMeHTATBHBIE pa0OTHI IO YCTPOHCTBY HACHITIH.
4.2.05 YxIiagka TpyHTOBBIX MaTepUaloB.
4.2.06 IlnanupoBKa rpyHTa U KOHTPOJb BIAKHOCTH.
4.2.07 YmioTHeHHE TpYyHTA.
4.2.08 3ammTa 0TKOCOB HACKIIIH.
4.2.09 OOparHas 3achIIKa.
4.3 TexHuueckue YCIOBUSA Ha YCTPOUCTBO HACKIIIH.
4.3.01 Jomycku mpu OTCHIIKE IPYHTA.
4.3.02 OtchInKa siapa MIOTHHEL.
4.3.02.01 TpeboBaHus K MaTepHaTaM.
4.3.02.02 YcTpoicTBO MPOMEKYTOUHBIX CKJIAI0OB MaTepHalioB.
4.3.02.03 Yknaaka MHUHUCTOTO TPYHTA B SIAPO TUIOTHHEI.
4.3.02.04 KonTposp KauecTBa yKIAIKU
4.3.03 Ortceinka MaTepuaoB QUIBTPOB.
4.3.03.01 OO01wue oI0KEHNS
4.3.03.02 TpeGoBaHMs K yKJIAAKE MEPBOTO CIIOS (PUIBTPOB.
4.3.03.03 TpeboBaHus K yKIaIKe IEPEXOTHOTO CIIOS (PHIBTPOB.
4.3.03.04 KonTponp kauecTBa paboT.
4.3.04 YcTpoiCTBO HACBIMHU U3 KaMH4.
4.3.04.01 TpeboBaHUs K MaTepHaTaM.
4.3.04.02 Yknaaka v yIjOoTHEHHE.
4.3.04.03 KoHTpoIb KauecTBa HACKHIITH U3 KaMHS.
4.3.05 Kamenb 111 KpeIuieHusI BEpPXOBOT'0 OTKOCA.
4.3.05.01 TpeboBaHus K MaTepHaIam.
4.3.05.02 Yknanka kaMHs B KpEIUIEHUE BEPXOBOTO OTKOCA.
4.3.05.03 KonTpons kayecTBa pabor.
4.3.06 Otchlnka nepeMblUeK.
4.3.07 Hacpinb a1 yCTpoHCTBa BPEMEHHBIX AOPOT U IIOIMIAIOK.
['maBa-5. beTonHbIe padoOTHI.
5.1 OGmmue nooKeHusl.
5.2 CTaHgapThl U HOPMEI.
5.3 Marepuaisl juigd 6eToHa.
5.3.01 OGmue monoxKeHusl.
5.3.02 LlemeHT.
5.3.02.01 KagecTBo 11EMEHTAa.
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5.3.02.02 IIpeaBaputenbHasd npueMkKa.

5.3.02.03 JlocTaBka u cKjIagupOBaHUE.

5.3.02.04 WcnpiTanus.

5.3.03 3amomauTenu A OeToHA.

5.3.03.01 Obume TpedoBaHusl.

5.3.03.02 KayecTBO 3amOJHUTEICH.

5.3.03.03 OrpanuueHus 10 BPeIHBIM IPUMECSM.

5.3.03.04 OrpanuyeHus IO BOJAOTOIIIONICHHUIO.

5.3.03.05 OrpannyeHus O HAJTUYUIO MbLIEBATHIX YACTHULI.

5.3.03.06 TpeOoBaHUS K KPYITHBIM 3aIIOJTHUTEISIM.

5.3.03.07 TpebGoBaHMS K TIECKY.

5.3.03.08 TpeboBaHMs K XpaHEHUIO MaTEPUAIIOB.

5.3.04 Bopna mist mpuroToBIeHUS O€TOHA.

5.3.05 TpeboBaHms K UCTIOIB30BAHUIO TOOABOK.

5.4 Benenne NOKYMEHTAIUU.

5.5 BeroHHBIC U keNle300€TOHHBIC PabOTHI.

5.5.01 OcHoBHBIE TpeOOBaHUSI.

5.5.02 BeronHble cMecH.

5.5.02.01 O61mue noI0XeHus.

5.5.02.02 Mapku OeToHa 1O MPOYHOCTH ¥ BOJOHEIIPOHHUIIAEMO-
CTH.

5.5.02.03 CoctaBbl OETOHHBIX CMECEH.

5.5.02.04 ITpoGHBIE 3aMeChl U UCTIBITAHUS.

5.5.03 KoHTpoJib kKauecTBa OETOHHBIX CMeCeH.

5.5.04 ToBapHblit 6eTOH.

5.5.05 Ucnbitanus GeToHa.

5.5.05.01 OT6op mpo6 [Tt UCIIBITAHUIA.

5.5.05.02 JIabopaTopHbIe HCITBITAHUS.

5.5.06 beronupoBanue.

5.5.06.01 O6mme TpedboBaHMUS.

5.5.06.02 TpaHcnopTHpOBKA.

5.5.06.03 IToaroroBka OJOKOB K YKJTaaKu OeTOHA.

5.5.06.04 Yxnaaka u yIjoTHeHHE OETOHHOM CMECH.

5.5.06.05 YcTpoiicTBO MOJOCTEH M yCTaHOBKA 3aKJIaJHBIX JleTa-
JIEH.

5.5.06.06 BeroHnpoBanue B xapKyto moroxy. (mpu t > 30°C).

194



5.5.06.07 beroHUpoOBaHKE B CHIPYIO MOTOAY.

5.5.06.08 beroHupoBaHue B XOJOAHYIO MTOTOTY.

5.5.07 Omnamy6ounbie pabOTEHI.

5.5.07.01 H3roToBieHue YepTexKei onaryoKH.

5.5.07.02 TpeboBanue Kk onanyOke.

5.5.07.03 YcranoBka onanyOku.

5.5.07.04 Kpemienue onaimyOKu.

5.5.07.05 INokpeiTHs omamyOKH.

5.5.07.06 TpeboBaHus K KPUBOJIMHEWHOH OTIATyOKH.
5.5.07.07 Knaccel onaryOKy U IOITyCKH IIPH €€ YCTaHOBKE.
5.5.07.08 JlomryckaeMble OTKIIOHCHHS OCTOHHBIX KOHCTPYKITHA.
5.5.07.09 Cusarue onanyOKH.

5.5.08 ApmatrypHble pabOTHI.

5.5.08.01 Obu1ue nonoKeHusl.

5.5.08.02 TpeboBanus k apMatype.

5.5.08.03 XpaHenue apmarypsl.

5.5.08.04 Pe3ka v THyThE apMaTypHBIX CTEpPIKHEH.
5.5.08.05 OuncTka apMaTypHBIX CTEPXKHEH.

5.5.08.06 MoHTax apMaTypsl U apMaTYpPHBIX KOHCTPYKLIHM.
5.5.08.07 MoHTax 3aKJIagHBIX YacTel.

5.5.08.08 ITpremka apMaTypHBIX padoT.

5.5.09 CrpoutensHbie U 1ehOpPMAIIMOHHBIC IITBHI.
5.5.09.01 CrpoutenbHble (TEXHOIOTHUECKHE) IIIBBI.
5.5.09.02 lehopMalinoHHBIE IIBBI.

5.5.09.03 YnioTHEHus IIBOB.

5.5.10 Otnenka NOBEPXHOCTH.

5.5.10.01 Obume nonoxeHHs.

5.5.10.02 TuOel OTOEIKH.

5.5.10.03 Ycrpanenue neeKTOB MOBEPXHOCTH.
5.5.10.04 Y nanenue u 3aMeHa HEKa4eCTBEHHOTO OETOHA.
5.5.11 Yxon 3a 6eToHOM.

5.5.11.01 Obmume nonoxxeHus.

5.5.11.02 YcTpoHcTBO BpeMEHHBIX TOKPBITHIA.

5.6 Topkper-6eToH.

5.6.01 OGmue monoxKeHusl.

5.6.02 O6opynoBanue.
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5.6.03 Matepuaisl Il TOPKpEeT-0eTOHA.

5.6.04 CocTaBbl cMecCeid.

5.6.05 IIpoGHas yxmamka.

5.6.06 [loaroroBka MOBEpPXHOCTH.

5.6.07 Hanecenue TopkpeT-0eToOHA.

5.6.08 KonTpons kauecTBa padoT.

5.7 COopHBIe kelle300eTOHHBIC KOHCTPYKITUY.

5.7.01 OOwmue moNnoKEHUS.

5.7.02 TpeGoBaHUs K U3TOTOBJICHUIO COOPHBIX KeNe300€TOHHBIX
KOHCTPYKITUH.

5.7.03 MoHTax cOOpHOTO KeIe300eToHa.

5.8 ¥YcTaHOBKa aHKEPOB.

I'maBa-6 IlemeHTaIIUsA OCHOBAHMSI.

6.1 OO11He TOJOKEHHUSI.

6.2 MeTomuKa BBIIOJIHEHHS PadoT.

6.3 [MoaroroBuTENbHBIC PAOOTHI.

6.4 OnpeneneHue MECTOMOI0KEHUS CKBAKUH, HYMEPAIIHs.

6.5 bypeHue CKBaXUH.

6.5.01 bypenue 1 mpoMBIBKa CKBaXHUH.

6.5.02 Pemenue mpoOiieM BO3HHUKAIONIMX IMPH OYpPeHHH CKBa-
JKUH.

6.5.03 Hagzop 3a paboTtaMu 1 JOKYMEHTAIIHS.

6.6 TpeboBaHUS K YCTAHOBKH TAMIIOHOB.

6.7 'mapaBnuYecKre UCTIBLITAHUS.

6.8 Marepuaibl 11 IEMEHTAIIUH.

6.8.01 LlemenTt

6.8.02 Bona.

6.8.03 Jlo6GaBKu.

6.9 OOopynoBaHue UL IIEMEHTALUH.

6.9.01 PacTBOpHBIE Y3JIBI.

6.9.02 HacocHble yCTaHOBKH.

6.9.03 TpeboBaHMS K EMKOCTSIM IS TPUTOTOBIICHUS PacTBOPA.

6.9.04 KoHTpoibHBIE TIPUOOPHI.

6.10 PactBOpSEL

6.11 TpebOoBaHUs K HATHETAHUIO PACTBODA.

6.12 JlaBiaeHue HarHeTaHMUS.
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6.13 OTKIOHEHHS OT HOPMAITLHOTO X014 HATHETaHUS PAcTBOpA.

6.13.01 IN'mapaBiuveckre pa3phiBhl.

6.13.02 YTteuka pacTBOpa.

6.13.03 BriTekaHue pacTBOpa Ha MOBEPXHOCTD.

6.13.04 LlemeHTaIMs1 KaBepH U KPYIHBIX TPELIUH.

6.13.05 HeuncnpaBHast pabota 060py10BaHUsL.

6.14 JlonoaHUTEIbHBIE CKBAKUHBI.

6.15 TammoHa)k CKBa)KHH.

6.16 KoHTPOJILHBIE UCOBITAHHU.

6.17 [loKyMeHTAaIus 110 IIeMEHTAITMOHHBIM paboTam.

6.18 IoanepxaHue MOpsAIKa HA CTPOUTEIbHON MIIOIIAJIKE.

6.19 YcrpolicTBa ApeHaxa B JIEBOOCPESIKHOM MPUMBIKAHNH T1J10-

THHBL.

6.19.01 Cocrag pabor.

6.19.02 Tonoreoae3udeckoe odoecreueHue.

6.19.03 BeimonHeHHE MOATOTOBUTEIBHBIX PA0OT.

6.19.04 IToxonka MTOIEHA

6.19.05 YcrpoiicTBO BpEMEHHOM KpemnH.

6.19.06 YcrpoiicTBo 6ETOHHOM OOIUIIOBKU

6.19.07 YcTpoHCTBO 3alOJIHUTENBHOM M YKPENMUTEIBHOW Iie-

MEHTaITN!

6.19.08 BypeHue peHaKHbIX CKBOXXUH

6.19.09 Kontposnp kauectBa paboT. BeneHne HCIOTHUTETHHOM
JIOKYMEHTAIIUH.

I'nmaBa-7 KoHTpoIbHO-H3MepHTeIbLHAS annaparypa.

7.1 OO0I111HMe MOT0KEHUS.

7.2 TpeboBaHUs K KBAIU(DUKAIIMU HEPCOHAIA.

7.3 OOBEKTHI, HOUISKAIME HAOIIOIECHHUIO.

7.4 CpencrBa HAOIIOICHUS.

7.4.01 OunpTpaiivisi B OCHOBAHUM IUIOTUHBI U IPUMBIKAHUSIX.

7.4.02 Jledopmaruu Tena MIOTHHEIL.

7.4.03 I'mopoMeTpudecKkie HabIIOICHHU.

7.5 YcnoBus IOCTABOK.

7.5.01 OO61ne moI0KEHHUS.

7.5.02 UnaukaTopsl YpOBHEN BOJIBL.

7.5.03 JlaThl MOCTaBOK.
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7.6 CTpOUTEIbHO-MOHTAXKHEIE PAOOTEHI.

7.6.01 O0mume moIOKEeHHS.

7.6.02 YcTaHOBKA TE€30METPOB.

7.6.03 I'eone3nyeckre 3HAKH.

7.6.04 OmnopHsle pemnepa.

7.6.05 BomomepHbIe yCTpoHCTBa.

7.7 WcnonHutenbHasl JOKYMEHTAIIUSL.

['naBa-8 TpyOonpoBoabl U 3anI0pHasi apMaTypa.

8.1 O01me noJI0KEHUS.

8.1.01 Kpatkoe omrcanue KOHCTPYKIIHH TPYOOTIPOBOIOB.

8.1.02 IlocraBka Tpy6. O6mmume TpeOOBaHHUS.

8.2 IlocTaBka CTANBHBIX TPYyO W apmaTyphl. CrielaabHbIC Tpe-
GoBaHwus.

8.3 IlocraBka 3anBuxkeK. CrieninanbHbIe TPEOOBAHMS.

8.3.01 OOmue moNoKeHusl.

8.3.02 3amBHKKH.

8.3.03 CuoBoit mpUBOI IJI 3aIBIKEK.

8.3.04 3ammuTHOE MOKPHITHUE.

8.3.05 IIpoune TpeboBaHUSI.

8.4 CTpouTenbcTBO TPYOOIIPOBOIOB.

8.4.01 Ounctka TpyO 1 3aIBIKEK.

8.4.02 3akmagHbIe OETAIH.

8.4.03 V31151 aHKEPOB U OIOP.

8.4.04 Pe3ka Tpy0.

8.4.05 Coenunenus Tpyo

8.4.05.01 Obmme TpeboBaHusl.

8.4.05.02 dmaHIEeBbIe COeTUHEHUS.

8.4.05.03 CBapHble COETUHEHUS.

8.4.05.04 Uzomsauus coeqUHEHUHN.

8.4.06 MoHTax Tpyo6ompoBoaa. Obmre TpeOoBaHUS.

8.4.07 Ykmamgka TpyOOIpoBOJa B TPyOEe CTPOUTEIHHOTO BOMIO-

copoca.

8.4.08 CBapHble pabOTHI.

8.4.08.01 Obume TpeboBaHMs.

8.4.08.02 IToaroToBKa 3JIEMEHTOB K CBapKe.

8.4.08.03 Coopxka TpyO U (praHIICBBIX COCITUHEHMUIA.
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8.4.08.04 Texnuka cBapku TpyO u (DIAHIIEBBIX COCTMHCHHM.

8.4.08.05 DnexTpo bl 11 TyTOBOH CBapKH.

8.4.08.06 KoHTpOh KauecTBa CBApHBIX IIIBOB.

8.4.08.07 XpaHeHHe M TOJTOTOBKA CBAPOYHBIX MaTEpUANOB K
pabore.

8.4.08.08 TpeOoBaHUs K CBapIIHKaM.

8.4.08.09 KoHTponb 1 mpueMKa CBapOYHBIX PadoT.

8.5 HcnbplTanue TpyOOIPOBOIOB MO IABICHUEM.

['maBa-9. MeTa/UIOKOHCTPYKIMH.

9.1 O6uIMe MONOKEHNUS.

9.1.01 TpeboBanwms K CTaIIH.

9.1.02 Pa3mepsl.

9.1.03 CepTudukarsl 3aBOJJOB H3TOTOBUTEIICH.

9.1.04 Ilepemerenrs U TPaHCTIOPTHPOBKA.

9.1.05 IlpueM mocTaBOK U XpaHEHHE.

9.1.06 Capounsle paOOTHI.

9.1.07 Okpacka MeTaJUIOKOHCTPYKIIUH.

9.2 MOoHTaX METAJUIOKOHCTPYKIIUHA.

['maBa-10 Mexannuyeckoe 060pyi0BaHue.

10.1 OGmye noT0XKEeHHS.

10.1.01 O6Bems! padorT.

10.1.02 YcnoBus MOCTaBKH.

10.1.03 KoMIIJIEKTHOCTh TTOCTABOK.

10.1.04 CtanaapTsl 1 HOPMATHBHI.

10.1.05 Pa3zmepsl.

10.1.06 Ceptudurarsl 3aBo1a U3rOTOBUTEISL.

10.1.07 uCcniekTHpOBaHUE U UCIIBITAHUS.

10.1.08 IlpencraBisiemast JOKYMEHTALIUA.

10.1.08.01 Yeprexxu u AuarpaMmel.

10.1.08.02 Pac4eTs! (TONBKO MO MEXaHUIECKOW YaCTH ).

10.1.08.03 JlokyMeHTaI1s 10 MHCTIEKTUPOBAHUIO M UCTIHITAHUSM.

10.1.08.04 MHCTpYKIHS IO SKCIUTYaTAITUH U O0CITYKUBAHUIO

10.1.08.05 Crmcok 3amacHBIX YacTel.

10.1.09 Marepuranisl 1 KauecTBO.

10.1.09.01 Marepuans!.

10.1.09.02 Kauectso.
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10.1.09.03 Caapxa.

10.1.10 3amacHbIe YaCTH ¥ HHCTPYMCHTEHI.

10.1.11 Oxpacka.

10.1.12 YmakoBka U MapKHpOBKa.

10.1.13 TlepemenieHue 1 TpaHCIOPTUPOBKA.

10.1.14 IIpremMKka IOCTaBOK M XpaHCHHUE.

10.2 Mexanudeckas 4acTh TpyOOIpoOBOIA.

10.2.01 Koncrpykuus.

10.2.02 Marepuaisl.

10.2.03 ITocTaBka.

10.3 3aaBuyKKHu, apMaTypa U Ipoyee.

10.4 LleHTpOOESKHBIN BEHTWIISATOP T BEHTHIISAIINHN IIOMEIICHUH.

10.5 DaekTpuyecKuii MOCTOBOM KpaH.

10.5.01 Obume TpedoBanusl.

10.5.02 JocTaBKa.

10.6 Pyunas Taib.

10.7 MoHOpEIIbC ¢ OIIOpaMHM ISl PYYHOM TaIu.

['maBa-11 JaexTpoodopynoBaHue.

11.1 OOmme noJIoKEHUS.

11.2 O0BEM MMOCTABOK.

11.3 Cunenudukanus o00pya10BaHus.

11.3.01 Tpancdhopmaropras moactanmus 20/0.4 kB.

11.3.01.01 OcHoBHEIE TEXHUYECKHE JAHHEIC.

11.3.01.02 Texuuueckre mapaMmeTpbl aBTOMAaTHYECKUX BBIKIIIO-
JaTeseH.

11.3.01.03 KoHcTpyKiusi.

11.3.01.04 3azeMiieHre ¥ MOTHHEOTBOIEI.

11.3.02 Bo3aywmnas nunus 20 kB

11.3.03 I'pomootBoasl BB 20 kB. TexHuueckue gaHHbIE.

11.3.04 KabGemnu 20 xB.

11.3.05 HJuzenb-reneparop 40 kBa

11.3.06 Onopsr muHME nekTporepenad 0.4 kB

11.3.07 HwuskoBOJBTHASE KOMMYHHUKAIIMOHHAS alapaTypa.

11.3.07.01 O61ue moIoKeHMS.

11.3.07.02 DnexTpuueckue CoeIUHEHUS.

11.3.07.03 3amura.
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11.3.07.04 IlpuGopsr.

11.3.07.05 CurHaybHBIE JIAMITHI U YCTPOMCTBA.

11.3.07.06 KoHCTpyKITHs TTaHEEH U IITUTOB.

11.3.07.07 KoMIOHEHTEI.

11.3.08 3a3emicHue.

11.4 Texauueckne xapakrepucTuku kadens 0.4 xB.

11.4.01 OO1He MOI0KEHHS.

11.4.02 KaGenbHbIE pacIpenenuTenbHble KOPOOKH.

11.4.03 Yxianka xa0elei.

11.5 DiekTpudeckoe OCBEIICHHUE.

11.5.01 OOmHe Moa0KEeHHS.

11.5.02 BHyTpeHHEEe OCBEIIECHUE.

11.5.03 Bueninee ocBelieHue.

11.6 YclioBus NOCTaBOK.

11.6.01 OO1He MOTOKEHHS.

11.6.01.01 'apanTuiiHbIe (ClIpaBOYHBIE) TaHHBIE.

11.6.01.02 Pacxoabl Ha UCIILITAHUS.

11.6.01.03 YcnoBus 1 nopsa10K UCIIBITAHUM.

11.6.01.04 KanubGpoBka mpuOGopos.

11.6.02 3aBoJICKHE UCITBITAHHUS.

11.6.02.01 OO0IIMEe TOTOKEHUS.

11.6.02.02 HcnpiTanne TpanchopMaTopa 1 AU3EIb-TeHEPATOPA.

11.6.02.03 UcneiTanus kabene.

11.6.02.04 VictibITaHus U30JSITOPOB.

11.6.03 McnpiTaHKus HA MECTE.

11.6.03.01 OO1Ke MOTOKEHHS.

11.6.03.02 UcneiTanus Tpanchopmaropa u Au3eIb-reHepaTopa.

11.6.03.03 VcnbiTaHus IMHUHI nepenay.

11.6.03.04 HcneiTanus kadeneii.

11.6.04 IllTaTHblE CUTyaIluu U OTKA3BI.

11.6.04.01 OO0IMe TOTOKEHUS.

11.6.04.02 IITaTHBIC CHUTyariKi W OTKa3bl TpaHchopMmaTopa U
J3eTb-TeHepaTopa.

11.6.04.03 OTKa3bl H30IATOPOB.

I'maBa-12 /loporu u moabe3abl.

12.1 OGbeMBbI paboT.
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12.2 TloaroToBUTENbHBIE PaOOTHI A JOPOT U TTOABE3IOB.

12.3 TexHuYecKue yCJIOBUS HA BBIIOJHEHUE CTPOUTEAbHBIX JO-
por.

12.4 OcHOBaHME TOPOYKHOTO MOKPBITHS.

12.4.01 IToaroToBKa JOPOKHOTO MOKPHITHSL.

12.4.02 YcTpoHCTBO €105 4EPHOTO MOKPBITHS.

12.4.02.01 OOGrme noaoKeHMs.

12.4.02.02 TpeboBaHHs K MaTepHUaIaMm.

12.4.02.03 Ykmaaka cnos mieOHs, MPOMUTaHHOTO OUTYMOM.

12.4.02.04 KoHTposb KauecTBa paboOT MO YCTPOUCTBY MOPOKHO-

T'O TTOKPBITHSL.

12.5 AcdanbTo6eTOHHOE TOKPEITHE.

12.5.01 Obume monoxeHusl.

12.5.02 Marepuanisl.

12.5.03 Yknanka u yIuIOTHEHHE.

12.5.04 Jomycku.

12.5.05 Kontponb kauecTBa acganbTodeTOHA.

12.6 IIpuaoposKHbIE COOPYIKEHUSI.

12.6.01 JlopoxHbIE€ KIOBETHI U KAHABBI.

12.6.02 JoposKHbIE OTpaxaeHus.

12.6.03 Omops! 1 JOPOKHBIE 3HAKH.

Tom-3 Cnenmpukanum 00eMoB padoT.
Bgenenue.

['maBa-1 O0mme nos0KeHus.

1.1 KonTpakTHas JOKyMEHTaIusl.

1.2 CTOUMOCTh UCTIOTHEHUSI KOHTPAKTA.

1.3 JlocTaTOYHOCTh KOHTPAKTHOM TOKYMEHTAIUU.
1.4 O0beMsI paboT.

1.4.01 OGmue moIoXKEeHHS.

1.4.02 Iamenenust 00beMOB B cocTaBa padoT.
1.4.03 Llenoobpa3oBanmue.

1.5 TlocraBkwu.

1.5.01 ITocTaBku MaTepuasoB.

1.5.02 IToctaBku 000PYAOBaHHS.

I'maBa-2 3amepnl 00beMOB M oriaTa pador.
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2.1 IloAroToBKa M 3aIIMTa OCHOBAHUSI.

2.2 OTKpHBITas BEIEMKa.

2.2.01 3amepnr 00HEMOB.

2.2.02 Omutara pabor.

2.3 BeleMKa TpaHIIei.

2.4 BrieMKa KOTJIOBaHa OCHOBHBIX COOPY KECHUH.

2.5 Hacpbimnb 1 oOpaTHas 3achlIKa.

2.5.01 OO6mume monoXeHus.

2.5.02 Hackins.

2.5.03 O6parHas 3achIIKa.

2.6 beronubie pabOTHI.

2.6.01 OOGmmme moI0KEeHHS.

2.6.02 MOHOTUTHBINA OETOH.

2.6.03 Topkper-6€ToH.

2.6.04 COopHBIif xKe1e300eTOH.

2.7 Apmatypa 1 3aKk1aiHbIe YacTH.

2.7.01 OO0mmue monoKeHusl.

2.7.02 Apmatypa.

2.7.03 3akiaaHble YacTH.

2.8 YmnotHeHus nehOpMaIMOHHBIX ITBOB.

2.9 MeTalIOKOHCTPYKIIUH.

2.10 Oxpacka.

2.11 Ilombe3aHBIE TOPOTH.

2.12 llemenTarus.

2.12.01 O6ume moyioxeHusl.

2.12.02 3amepbl 00BEMOB U OIUIaTa PaOOT MO IIEMEHTAIHH.

2.12.03 bypeHue ckBa)kuH.

2.12.04 HarueraHue pacTBopa.

2.13 KoHTpoJIbHO-U3MEPUTENbHAS anapaTypa.

2.13.01 Oburme momoxeHusl.

2.13.02 IIre3oMeTphl.

2.13.03 T'eonme3myeckue 3HAKH, WHIWKATOPbl YPOBHEW BOJIBI,
THAPOMETPUUYCCKUAEC CTAHITUH.

2.14 Tpy6ompoBoIbI, 3aIOpHAS apMaTypa.

2.15 O6opynoBanue.

2.16 [Ipourie pabOTHI U MOCTABKH IS CTPOUTEIBHBIX PabOT.

203



204



Cnenudukanun 00eM0OB padoT.

Yactp-1 CTpouTteibHble padoThl.

OO01urre qa”HHbIe

[lepeuerr Ne 1-1 CoopyskeHHs ISl MPOIYCKa CTPOUTENBHBIX
pacxo/ioB M MEPEMBIUKH.

[lepeuens Ne 1-2 [IpoTHBOGUIBTpALIMOHHBIE MEPONPHUSITHS B
OCHOBaHMHU.

Ilepeuens Nel-3 HachInb IIIOTHHEL.

ITepeuens Ne 1-4 IToBepxHOCTHBII BogocOpoc.

[Tepeuensb Ne 1 -5 Tloxbe3aHbie TOPOTH.

[Tepeuenb Ne 1-6 KoHTponbHO-U3MepUTENbHAS allliaparypa.

[Tepedens Ne 1-7 DnexTpoobopynoBaHue.

Ilepeuens Ne 1-8 JlomomHUTENBHBI PaOOTHI.

Yacrts-2 O6opynoBaHue.

OO0ure naHHbIE.

[Mepeuens Ne 2-1 TpyOonpoBoabl. 3aABIKKY B apMaTypa

Ilepeuens Ne 2-2 Mexanudeckas U 3J€KTpUUECKas 4acTH.

[Tepeuens Ne 2-3 DnekTpoobopynoBaHue.

Yactp-3 Ilepeunn.

[Tepeuenb-1 MHCTpyMEHTHI 1 3allaCHbIE YacTH.

[Tepeuenn-2 Crimcox CyOmoapsTauKoB.

[Tepeuenn-3 Crimcok obopymoBanus [loapsranka.

[Nepedenn-4 IlepedeHs nmpruoOpeTaeMoro 000PyAOBaAHHS.

Ilepeuens 4-1 PeMOHTHBIN 3aTBOP.

Ilepeuens 4-2 3atBop.

Ilepeuens 4-3 Onops! TMHUH 3IEKTpoNepeaay.

[epeuens 4-4 Kabenu.

[lepeuens 4-5 Uzonstoper 0.4 kB.

[lepeuens 4-6 Cunossie kabenu 0.4 kB.

[Tepedens 4-7 uzens-renepatop 40 kB 380/220 B, 50 rm.

[Tepeuenr 4-8 TpanchopmaTopHas TOACTAHIIAS 3aBOICKON

cOOpKH.

[Tepedens 4-9 PacnipenenureabHBINA ITUT.

[Mepedens 4-10 LieHTpoOEKHBIN BEHTUIIATOP.

Ilepeuens 4-11 Ilorpy»xkHoii Hacoc.

Ilepeuens 4-12 DnexTpuueckuii MOCTOBOM KpaH.

205



Bcero no Tennepy.

Tom-4 JlerajibHble YEPTEXKHU.

1. Oruer «KnuMar ¥ ruAPOTOTHIECKHE YCIOBH.

2. Oruer «THXEHEPHO-TEOJIOTHIECKUE U TUIPOTCOIOTUIECKIE
YCIIOBHSI».

3. Otuer «MccnenoBaHusi MO KapbepaM CTPOUTEIBHBIX Mare-
pHUanoBy.

4. Kparkas mosCHUTENIbHAs 3alHCKa M0 COOPYXEHHUSIM THIPO-
y3ia.

5. Pabouue yepTeku cOOPYKEHHH.

Ipunoxenue 9. Conepxxanue aexnapanuu 6ezomacHoctu I'TC
(mnsa I'TC Y30ekucrana)

1. Pazgen «Kparkue cBenenus o0 s3xcmryarupyemom I'TC.

ITonHoE U cokpalieHHOE HAaUMEHOBAaHUE 3KCIUTyaTUPYIOIIeH op-
TaHU3aluu,

HaumenoBanue BLIHICCTOHHIGﬁ opraHuvsany, MHHHCTEPCTBA,
BEIOMCTBA,

HammenoBaHue MOMKHOCTH PYKOBOIUTENS SKCILTYyaTHPYIOLICH
OpraHM3allnH,

ITonHBIN MOYTOBBIN aJpec SKCIUTYaTUPYIOIIEH opraHu3aluu, Te-
nedoH, (akc, aapec MSKTPOHHON OYTHI,

CoctaB u obOmas xapakrepuctuka oowektoB ['TC, cBenenus o
YUCIIEHHOCTH ¥ Pa3MeIleHUH ITepCoHaa,

Cenenus o rpanuax u pasmepax teppuropun I'TC, rpaHnmax
3aMpeTHHIX U CAHUTAPHO-3AIMUTHBIX 30H,

Kpatkas xapakrepucTika OCHOBHBIX noJioxkeHui mpoekra ['TC,
pPe3yaBTaTOB UCCICAOBAHUM U U3BICKAHUM, B TOM YHUCIIE:

1.7.1 OcHOBHBIE KOMIIOHOBOYHBIEC U KOHCTPYKTUBHBIE PEILICHUS,
a TaKKe OCHOBHBIX CITOCO00B mpou3BoacTBa CMP,

1.7.2 KnumaT ¥ THAPOJIOTHYECKHE YCIOBHUS (TeMIleparypa BO3-
IyXa, CKOPOCTh BeTpa, HaOIIOJEHHBIE U PacUeTHBIE PACXOIbl BOJBI,
rugporpad naBoaka),

1.7.3 HHXEHEepHO-TeOJIOTUYECKUE, THAPOreOJIOTHYECKHE U
CEeUCMUYECKHE YCITOBHUA.
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1.7.4 CBeneHns 0 CEJEBOM W OMOJI3HEBOH OMAcHOCTH (TIpU Ha-
JUYWW TaKUX SBJICHHN).

1.7.5 IlepeueHb OCHOBHBIX HAYyYHO-HCCIICIOBATEIILCKUX padOT U
IKCTIEPUMEHTANBHBIX Hcchnenopannii [ ' TC, BIMOTHEHHBIX a1 000C-
HOBAaHHS TPOCKTHBIX PEIICHHIA, OCHOBHBIC BHIBOJBI U PEKOMEHIA-
IIUU, UCTIOJL30BAHHbBIC B TIPOCKTE.

1.7.6 CBeneHus 0 IPUHATHIX B MIPOSKTE MapaMeTpax Harpy30K U
BO3JICMICTBHI, METOJ]aX PACUETOB, Pe3yJIbTaTaX pacyera COOPYKEHHUN
Ha yCTOMYMBOCTH M MIPOYHOCTH ((HIBTPAIIMOHHYIO IPOYHOCTh TPYH-
TOB), O MEPOTPHUATHIX, 00ECIIEUNBAIOIINX HEIOIMyIIEHHE TepeBa
BOJIBI Uepe3 TpeOCHb ITOTHH (1aM0 H T.1.).

1.7.7 CBeneHust 0 MPUHATHIX B MPOEKTE KPUTEPHSIX O€30macHO-
ctu I'TC.

1.8 Oo6muue mepst Oe3onacuoct ['TC u opranu3anuu KOHTPO-
TS,

1.8.1 CucteMbl MHCTPYMEHTAJIBHOTO U BU3YaJbHOTO KOHTPOJIA
3a coctossaueM ['TC, pe3ynpTaThl HATYPHBIX HAOIIOJCHUHN MO Kax-
nomy Buny KUA.

1.8.2 TIlepeueHb KOHTPOIUPYEMBIX TIOKa3aTeled COCTOSHUS
I'TC, xputepreB 6€30MaCHOCTH.

1.8.3 Cucrempr ACY, paHHEro NpeaymnpeKACHHUS W OIOBEIIIe-
HUSL.

1.8.4 IlpexycCMOTpEHHBIN MPOSKTOM IIJIaH NEHCTBUN DKCILTyaTa-
LMOHHOIO MEPCOHAJIAa B aBAPUIHHOMN CUTYyallUH.

1.8.5 Cuctemsl oxpaHsl 00beKTa B obecrieueHus ero oesomnac-
HOCTHU B OCOOBI MTepHOI.

1.8.6 IlepedeHsb pealM30BaHHBIX TEXHUYECKHX U OPTraHU3aIU-
OHHBIX peNIeHWH, HaNpaBIeHHBIX Ha oOecreueHus Oe30MacHOCTH
I'TC.

1.9 XapakTepucTuka 30Hbl BO3MOXHOTO 3aTOTJICHHUS.

1.9.1 Pe3ynbTaThl OnpeiesieHus: 30Hbl 3aTOILICHHUS.

1.9.2 CBeneHust 0 BO3MOXKHBIX MaTEPHATBHBIX, COMMAIBHBIX U
sKkostornyeckux nocienctsusx apapun I'TC (ymep6ax).

1.10 Ilepeuennr umeromeiics Ha oObekTe yTBepKaecHHOM [1C]I,
BKJIFOYas M3MCHCHUS UM JIONIOJIHEHUS, BHECCHHBIC B MPOSKT B yCTa-
HOBJICHHOM TOpSIKE.
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2 Panen «CBeneHusi 00 M3MEHEHHUAX, BJIAMSIONIMX Ha 0e€30-
naciHocts I'TC, nmpon3omenmux nocje yrBep:KIAeHUsl JeKjIapa-
nuu.(oTBeYaTh Aa, HeT. Jla- cOmpoBOXKAATH KPATKUM H3JI0KEHHUEM
XapaKTepa U3MEHEHHS)

2.1 Undopmarus 0 COOTBETCTBUU CYIIECTBYIONIETO COCTOSIHHS
I'TC neiicTByronuM HOpMaM W MpaBWJIaM, COBPEMEHHBIM METOAaM
pacdera u OIICHKH ero 0e30MacHOCTH.

2.1.1 CBeneHus 0 U3MEHEHUSAX MOJOXKEHUI HOPM, METOZOB pac-
4YeTa U METOJIOB OIIEHKH COCTOSIHHS COOPYKESHHIA.

2.1.2 Csenennss 00 W3MEHEHUSAX YCIOBUH DSKCIUTyaTallliKl CO-
OpY>KEeHHM.

2.1.3 Ceenenns 00 m3MeHEHUAX (HaKTOPOB (KPOME TPHUPOIHBIX
BO3/CHCTBHUI), BIUAIOMINX HAa 0€30MaCHOCTh COOPY KEHHUSI.

2.2 udopmalius 0 NPpeBbIICHUA TPUHATHIX B MIPOEKTE pacueT-
HBIX YPOBHEU IPUPOJHBIX BO3LCUCTBUI.

2.2.1 IlepeolieHKa pacYETHBIX MAKCHUMAIBHBIX PACXOJOB BOJO-
HCTOYHHUKA.

2.2.2 TlepeonieHKa pacuETHBIX CEHCMUYECKUX BO3ACUCTBUI.

2.2.3 CBeneHUS O CEJICBOM M OITOJ3HEBOM OIIACHOCTH, B TOM
qucIe mepepadboTka Oeperos.

2.2.4 Ceenenus o Ipyrux (pakropax.

2.3 Hudopmanms 060 M3MEHEHUAX PACUETHBIX 3HAUCHUHN (H3H-
KO-MEXaHHUYCCKUX W (DUIBTPAIMOHHBIX CBOMCTB 'PYHTOB TeJjia U OC-
HoBaHus [ TC, CTpOUTENBHBIX MaTepUaIOB, U3 KOTOPHIX BO3BEICHBI
COOPY>KEHUS U3-3a:

2.3.1 u3MeHeHHUs1 METO/IOB OIpPEACNCHUs U Ha3HAUCHUS pacyer-
HBIX XapaKTePUCTHK.

2.3.2 oOHapyXeHHe B MPOILECCE CTPOUTENHCTBA U SKCILTyaTalllH
Ie(EeKTOB KOHCTPYKITUI U OCHOBAHWSI.

2.3.3 U3MEHEHUM ruIporeoJoruiecKoro pexxuma.

2.3.4 «pazKWKEHUs» TPYHTOB Tejla M OCHOBAHUS IUIOTHH TPU
TUHAMHYECKUX BO3JIEHCTBUAX.

2.3.5 npyrux GaxTopoB.

2.4 OTKIIOHEHUS OT MPOEKTHBIX YCIOBHIA B MEPHOJ SKCILTyaTallHH.

2.4.1 yMCHBIIICHHS IPOITYCKHOM CITOCOOHOCTH BOJIOIIPOITY CKHBIX
COOPYXKEHUU.

208



2.4.2 Hapymrenust pexxuMoB 3kcinryararun [ TC u 06opymoBaHus.

2.4.3 CHI)KEHHSI HaIC)KHOCTH MEXaHUYECKOI0, SHEPIe€TUYECKOT O
U JIp. 000pyAOBaHUSI.

2.4.4 BpIXON1a U3 CTPOS CPeACTB KOHTPOIIst cocTostHus [ TC.

2.4.5 e cobmronenus mpasui skcrutyatanuu ' TC.

2.4.6 npyrue GakTopsl.

2. 5 OTKJIOHEHUS yCTAaHOBJIECHHBIX MPOEKTOM KpUTEPHEM KpUTe-
pueB 0€30MaCHOCTH OT TMOKa3aTellell COCTOSIHHUS COOPYKEHHH IOITy-
YEHHBIX M0 pe3yJIbTaTaM HATypPHBIX HaOIrOIeHUH.

2.6 Ceacnus 00 aBapusAX M aBAPUUHBIX CUTYalUAX Ha AKCILIya-
tupyemom ['TC.

2.7 CeneHus O TUTAHHPYEMBIX M HEBBIIOJIHEHHBIX MEpOIPHS-
THSX, HAIIPaBJIEHHBIX Ha obecrieuenne 6e3zomacHoctu I'TC.

3 Pazpen. OueHka BJIMSAHMS M3MEHEHHH Ha 0e30MaCHOCTH
skcruryatupyemoro I'TC.

3.1 Ouenka kareropuu pucka I'TC, yrouHeHue kiacca coopy-
KEHUS.

3.2 Ananu3 yTOYHEHHIl, BHECEHHBIX B MPOEKT B MEPUOL CTPOU-
TEJIbCTBA M IKCIUIyaTalluH, BKJIIOYasi 00OpyJOBaHHE M 3HEProcHaod-
xeHue. OneHka ux BiusHus Ha Oe3onacHocts I'TC.

3.3 VYTouHEHME CTENEHH 3aWIICHHs BOJOXPAaHWINII, KAHAJIOB U
KOJIJIGKTOPOB, TiepeopMupoBanre Obe(poB THIAPOY3IOB.

3.4 YTOouHEHHSs BETMYHHBI MAKCUMAJIBHBIX PACUETHBIX PACXOJIOB
B CBSI3U C YJUIMHCHHWEM psa HaOMIOACHUA UM M3MEHEHHS HOPM, a
TaKXXe PacXo/I0B, CBSA3aHHBIX C MPOPHIBOM TOPHBIX 03€p, Pacmojo-
KCHHBIX BBILIC BOJOXPAHWIMLI U yCJIOBUH MX MPOIMYyCKa yepe3 co-
OpYXXCHUSI.

3.5 Onenka BrnusiHEe Ha Oe3omacHocTh [ TC m3mMeHeHuit mporry-
CKHOH CIIOCOOHOCTH BOJOIIPOILYCKHBIX COOPY)KEHHM M PEKHMOB HX
paboTEHI.

3.6 YTOuHEeHHUsI pacueTHBIX YPOBHEHN BOJIbI B BEPXHEM U HUKHEM
Obedax, BHIOOpP MEpPONPHUSTHH MO HEAOMYIICHUIO TEpeIrBa BOJIBI
4epe3 rpeOeHb TIOTHHBI (IaMObI | T.J).

3.7 VYrtouHeHHs (HU3UKO-MEXaHUYECKUX U (QHUIBTPALMOHHBIX
CBOMCTB TPYHTOB TeJIa U OCHOBAHHUSI COOPY>KEHHM, MPUHATHIX B MPO-
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€KTe, C YIETOM PEe3y/IbTaTOB MCCIEIOBAaHMS B IEPUOJ CTPOUTEIHCTBA
n skcroryaranuu ['TC, a Taxoke m3MEHEHUH HOPM.

3.8 YrouHeHnue (UIBTPAIMOHHON MPOYHOCTH TPYHTOB OCHOBA-
Hus u Tena ['TC, mpouyHoCTH OETOHHBIX KOHCTPYKIIUN IO PE3yiIbTa-
TaM HaTYPHBIX HAOJIOACHHH.

3.9 Yrounenus ceiicmuueckux yciaoui ['TC B cBs3M ¢ u3MeHe-
HUSMHU HOPM M MHXEHEpPHO-TE€OJIOTHYECKUX YCIIOBUH paiioHa pacIo-
noxenusa ['TC.

3.10 YTounenue ycroitunBoctd ['TC u GOPTOBBIX CKIOHOB IO
NAHHBIM III. 3.6-3.9.

3.11 OmeHka BIUSHUSA APYTUX HW3MEHEHWH Ha 0€301MacHOCTH
I'TC.

3.12 Onenka paboTocrocoOHOCTH MEXAaHUIECKOTO M 3JIEKTPOH-
HOTO 000py/IOBaHMUS.

3.13 Omnucanue BO3MOXHBIX aBapuiHbIX cutyauui I'TC, yTou-
HEHHE KPUTEpUEB OE30MaCHOCTH.

3.14 OreHka BEpOSATHOCTH (pHUCKa) aBapUU B CYIIECTBYIOLIUX
YCIIOBHUSIX U TOCJIE BBIIOJIHEHUS BOCCTAHOBUTEIBHBIX padoT.

4. Pa3znen. I'oroBHocTh 3kcmuryaTupyemoro I'TC k sokanu-
3allUM ¥ JUKBHIALUMH NOCJIeICTBUHA Ype3BbIYAHHbIX CUTYALUIA.

4.1 Mognepum3arus cucteMbl ACY 3aTBOpOB, CHCTEMBI paHHETO
MPENYTPEXICHUS U OTTOBEIEHUSI.

4.2 OmnwmcaHue miaHa ASHCTBUI IKCILTyaTallniOHHOTO TepCcoHaIa
I'TC B aBapwmiinoii cutyauuu (ITJJAC).

4.2.1 Knaccuukanus aBapuiiHbBIX CUTyalui.

4.2.2 Tlpouenypa OLEHKH aBapUMHBIX CUTYyalUH, HOPSAOK yBe-
JOMIICHUS U MIPUHSTHUS PELLICHUH.

4.2.3 Ilepeuens ob6s3anHOCTEN yuacTHHKOB [TIJTAC.

4.2.4 Ilnan moarorosku repconana I TC u apyrux opraHu3ammii
— yuactaukoB [I/IAC wu mpoBeneHrne COBMECTHBIX YUEHUH.

4.2.5 TexHuueckass JOKyMEHTallMsl MO COOPYKEHUSAM M KapTo-
rpaduyeckuii MaTeprai ¢ HAaHECEHHEM TPaHMI 30HBI 3aTOMIICHMS.

4.2.6 Ceenenust 0 HEOOXOIMMBIX 00beMax M HOMEHKIIAType pe-
3€pBOB MaTEPHUAIBHBIX PECYPCOB IS JIMKBUIAIMU UYPE3BBIYAMHBIX
CUTyaLU.
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5. Paznes. 3akaiouenmue.

5.1 Urorosas onenka 6e3omacuoctu I'TC.

5.2 TlepeueHb OCHOBHBIX TPHYUH CHIDKCHHS O€30TaCHOCTH
I'TC.

5.3 TlepedeHb OCHOBHBIX MEPOIPHUITUN MO 00ECIECUYCHUI0 0e30-
nacuoctu ['TC.

5.4 BeIBozIBI, coiepKaIUe MePEUCHb HEOOXOUMBIX MEPOITPHSI-
TUW U YCJIOBUH, ITPY BHIMOJHEHUH (COOIIOIEHUH) KOTOPBIX BO3MOXK-
Ha skcrryarauust I'TC.

IMpuioxkenus:

1. Cmpagka o cocrossauu [ TC ¢ akToM 00ciie10BaHwMs.

2. Cxema pa3MeIleHHUs COOPYKEHHH C MpUJIeTaloIe TeppHuTo-
pueil, monagaromii B 30Hy 3aTOMJICHHUS.

3. Cxewma kackana I'TC, pacnosio)KeHHBIX Ha pPeKe.

4. JluneiiHasi cxeMa KaHaJOB.

5. XapakTepHble MPOXOJBbHBIE MPOQUIN U MOMEPEYHbIe ceue-
HUA 1o ocHOBHBIM ['TC.

6. Cxema paszmenienus KUA, cxema ACY U cuctemMbl paHHEro
MPeIyTPEXISHIS U OTIOBEIICHUS.

7. VHXeHepHO-TEXHUYECKUE U OPTraHU3alMOHHBbIE MEpPOIpHUs-
THSI, HaIlpaBJICHHBIE Ha oOecnieuenne Oe3onacHoctr ['TC.

Hpunaoxenue 10. OmnepaTuBHBIE METOABI KOHTPOJS KadecTBa
YKJIaJKH TPYHTOB U O€TOHA.

[MocnoitHas ykiaaka TIXUHUCTBIX TPYHTOB [11].

OnepaTUBHBIA METOA KOHTPOJS Ka4yeCTBA YKIAJKH TIWHUCTHIX
TPYHTOB B TpoTHBO(MMIbTpaioHHble 31eMeHTsl ' TC ocHOBaH Ha
OIIEHKE TUIOTHOCTH MeJKo3eMa (TpyHTa ¢ COJepXKaHWeM YacTHI[ Me-
Hee 5 MM). U3 yIIOTHIEMOTO €10 OTOMPAaeTCs MOHOJUT Maccoil 1o
1 KT. ¥ IO CTaHAAPTHON METOIMKE OIpPENENIeTCs ero IIOTHOCTH (D).
3areM MOHOIIUT pa3pylIaeTcs, BBICYNIMBACTCS IPH TOBBIIICHHON
temmepatype (10 200°) u ompenensiercs Baaxuocts (W) TpyHTa B
MOHOJIHTE. BBICYIMIEHHBI W W3MENBbYSHHBI TPYHT IPOCEHBAETCS
4yepe3 CUTO C JTUAMETPOM OTBEPCTUM 5 MM M YCTaHaBJIMBAETCS CO-
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IepkaHne dvacThl] MeHee 5 MM (m<5). BrakHOCTh BKIIOYCHHIA
KpymHee 5 MM (m> 5) ycTaHaBIMBAETCS 3apaHee IyTeM BHEIOOPOU-
HBIX OMPEIEICHU Ha CTaJWM W3BICKAHWHA C 00s3aTENbHBIM TIEPHO-
ANYECKUM KOHTPOJIEM W YIUIOTHECHHUEM B NEpUOA CTPOUTCILCTBA.
BnaxHOCTh MeKo3eMa ONpeCIIAeTCs U3 BRIPAKSHUS

W_W>5(1_m<5)
m

W<5:

<5
VcTaHOBIIEHHE BIIAYKHOCTH MEIIKO3EMa (W<5) HGO6XO,Z[I/IMO JUIA
KOHTPOJIA BIIAXKHOCTHU YKJIAABIBAEMOI'O I'PYHTa

A*Wopt < W < B* Wopt.

rae Wopt- ontumaneHas BiaaxHocTh 1o [Ipokropy. A u B cooTser-
CTBEHHO HIDKHHMHA M BEPXHHUH JOMycKaeMble Mpeesibl OTKIOHEHUS
BJIaKHOCTH YKJIaJbIBAEMOI'0 TPYHTA MPH NPOEKTHOM K03 UIIHEHTE
ymoTHeHus — Ko

[InoTHOCTH CKeNneTa MOHOIUTA U MEJIKO3EpHUCTON 4acTH IPyHTa
OMPECTSAIOTCS 10 POPMyJIaMm:

_ p Paes = IOd ><10a1>5 ><’/n<5
1+w pd>5_10d(1_m<5)

I7e P - IUIOTHOCTh MOHOJIMTA B IIEJIOM; g4 - IUIOTHOCTh CKe-
aera Gppakuuii KpynmHee 5 MM; M<s — COAEepKaHUEe MEIKO3eMa B MO-
HOJIUTE; Pg<5 — IIIOTHOCTD CKEJETa MeJKo3eMa; W — BIaKHOCTh MO-
HOJIUTA.

Jnsa ompeneneHrs KadecTBa YIUIOTHEHHUS TPyHTa B CJOE U3
TpyHTa pa3pyLICHHOTO MOHOJHTA OTOMpaeTcs mpoda Ui YCTaHOB-
JeHus npenena muactuyHoctd (Wp), mocie 4ero paccurThIBACTCS
napameTp [IpokTopa 1o ypaBHEHHIO:

Pd

Pdmax— 1.44+ 0.88 InL, rae
I+e,
IA - INIOTHOCTH CKEJIETa TPYHTa MPH BIAKHOCTH Wi
t+e;

er= (ps * WL)/pw — xK03p(PUIHMEHT MOPUCTOCTH TPyHTA NPHU
BJIQ)KHOCTH Ha TPAHUIIE TeKY4ECTH
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Pw— IUIOTHOCTH BOJIBI

W — BII&XHOCTh Ha IPaHUIE TEKYYEeCTH

Wop= 11.83*In (eop* Wi )+ 37.07

(€opt*W1) — KBaNM(HUKALUMOHHBIN [TOKa3aTeIb IPyHTA, IPEICTaB-
JSIOIUI cO00M KOMOHHAIUIO (PU3NIECKUX XapaKTEPUCTHUK.

pS _IOdmax

Copt— — - KOB(b(i)I/IHI/IeHT MMOPUCTOCTH MAKCHUMAJIBHO
d max
YIUIOTHEHHOT'O I'PYHTA.
0s — INIOTHOCTH YaCTHII TPYHTaA (y,ueanasI).
Pd max — MAKCHUMaJIbHA IIJIOTHOCTH CYXOTI'0 I'PYHTA.
WL- BJIQX)KHOCTH Ha I'PaHUILIC TCKYYECCTH.
Kcom i — KOB(b(i)I/IHI/IeHT JOCTUTHYTOT'O YIUUIOTHCHHUSA TPYHTa B

0
cnoe. Keomi=—"2%-> K o O TIPOEKTY.

d max

TakuM 00pazoM KO3(QQHUIUEHT YIUIOTHEHHs yCTaHABIUBACTCS
IUIs1 Kaxxoro oopasua (mpoObl) ¢ y4eTOM ero HHIUBHIYaJbHBIX 0CO-
OEHHOCTEH 1O IpaHyJIOMETPHUYECKOMY COCTaBYy, IJTMHUCTOCTH, a HE
[0 OTHOILUIEHHUIO K CPEIHHUM IIOKa3aTesiM o Kapbepy. [lpu He BbI-
MOJTHEHUH BBIILICYKA3aHHBIX YCIOBUH Ha3HA4YalOTCs HEOOXOIMMBIE
MEpONPHATHS, 00ECIICUNBAIOIINE IPOEKTHBIE TPEOOBAHUS 110 YIIJIOT-
HEHHIO.

Ilo yCTaHOBICHHBIM 3HAYEHUAM (g<s, M<s, Wi, BBIYHCIAIOTCS
nokazarenu npoyHoct (tg ¢, C) u xodddunmeHT GuibTpanuu s
Ka)KZ0H TpoObI U B CPETHEM T10 CIIOI0.

tge = 0.231- 0.33 In (e/ey), C=21.63-40.39 In (e/e;) klla. Tmme

o,
e — KodpuIMenT mopucrocTn  e= - — 1
L
— p S X WL o
e = ——= - K03(Q(DUIMEHT MOPUCTOCTH, COOTBETCTBYIOIINI
/4

BIOXXHOCTH W - BEpXHEMY IpEeNy IUIACTUIHOCTH. Py~ IJIOTHOCTH
BOJIBI.
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e/e; — KBaTU(UKAIMOHHBIA TTOKA3aTeNb, OTPAKAIOIMINUN COCTOS-
HUE TIIMHUCTOTO TPyHTA (0 MPOYHOCTH) MOCHE YIUIOTHEHUS B CJIOE
(mpu Keor= 96-103 % J < 0 rmuHMCTOCTD TpyHTa W= 32-61 %)

KO3 GUITHEHT (unpTparym K= 0.574

3.22
e

%107 cm/c, e — KOd(p(UIHEHT TTOPHCTOCTH YILIOT-
m s X W,

HEHHOTO CJIOA TPyHTa, Mcs — COIEepkKaHhe B MpoOe rpyHTa YacCTHII
pasMepoM MeHee 5 MM (OTHOCHUTCIBHO SAWHWIBI), Wi- BEpXHHUH
Mpeaes IIACTUIHOCTH (OTHOCUTEIHHO STUHUITBI).

JlaHHBI METOJ KOHTPOJIS MO3BOJISET OIICHUTH 3HAUCHIS XapaK-
TEPUCTHK IPYHTA, MOJAHHOTO HAa TEXHOJIOTHYECKHE KapThl U €ro yII-
JIOTHEHHE B CIIOE.

IlocnoitHas ykiaaaka TOpPHOW Macchl.

MaxkcumanbHasi TUIOTHOCTh CyXOTO TPYHTa OIpeAeNseTcs IIo

thopmye:

Ps
Pdmax= 1— , Tae
+ emin
s — IUIOTHOCTH YacTHILl TpyHTa (yIeabHas).
Cmin- MUHAMAIIBHBIH KOY()(OUIIMEHT IMTOPUCTOCTH KOHKPETHOTO

cocCTaBa.

eO min

Cmin = 6 5
V K60/10

Comin=0.35 MUHMMaJbHOE BO3MOXKHOE 3Ha4YeHHE KO3 (UIIUEHTA
MIOPUCTOCTH st ojfHOpoHOTO TpyHTa ¢ Kgo/10= 1. Kgo/10- KO D DUIIH-
€HT OJJTHOPOJHOCTH TPYHTA.

CornachHo [11] makcuManbHasi IIIOTHOCTh CYXOTO TpPyHTa ycTa-
HaBJIMBAeTCs MO rpaduKy, UCTONB3YyS pacueTHble 3HAYCHUS MUHU-
MaJIbHOH MIIOTHOCTHU

AXps e
2.65(PNK)™%

Pdmin =

A — ko3 durmenT, xapakrepusyronuii Marepuan (A=2.28- rpa-
BUIHO-TaJICYHUKOBBIN TpyHT, A=1.86 — ropHast Macca).
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K= &XZ(L)Ig(&)- KO3 GUIHMEHT Xa-
P-lg(d,/d,) dy—d, dy;

PaKTepU3YIOLINIA TpaHyIOMeTpuieckuii coctaB. d, U d; — Makcu-
MaJIbHblE 1 MHUHUMAaJIbHBIE pacueTHbIe NTUaMeTphl yacTull. P — mpo-
LIEHTHOE COJIepXKaHKue yacThll B nuanasone d,- dp. P;, dy; ,dy- mpo-
LEHTHOE COJEpKaHUE W JUaMETp YacTHIl TPyHTa B OTACIBbHBIX WH-
TepBajax NpH pa30MBKE TIpaHyJIOMETPHYECKOTO COCTaBa Ha  «n»
Y4acTKOB

Pdmax = 1.794+0.125 In[(1-n) k ps]

(1-n) — 0ObeM YyacTHUIl B eAUHUIE 00bEMa TPYHTA.

n=(0.45-0.1 1gKe¢/10- mopucTocTh rpyHTa 110 hopmyiie [34].

k= (1+0.05K¢0/10)- kK03 PUIIIEHT HEPABHOMEPHOCTH PACKIAIKU
TPYHTa B yJIO)KEHHOM CJIOC.

s — IUIOTHOCTH YacTHILl KaMH# (yIenbHas).

IIporecc KOHTPOIISI COCTOUT U3 ABYX ATAIIOB:

- OTIpeieTIeHHE Pg;

B cootBercTBHU ¢ HOpMamu [34] MeTogoMm mypda onpeenserT-
Csl TUIOTHOCTHh YJIOXKEHHOTO TpyHTa (p). 3aTeM s BBIHYTOTO U3
mypda mpoObl ycTaHaBIMBaeTCAd TPaHYJIOMETPHUUECKHH COCTaB, B
TOM YHCJIE CHTOBOH aHAIIM3 U OTpeeNeHIe BIaXXHOCTH 1O (hopMyIie

W=W20*mt+ W-y0(1-mey), e

M- coaepkaHue Ppakunii MmeHee 20 MM, OTHOCHTEIHHO €U~
HUIIBL

Wy0- BraxaoCcTh (pakmuit Mmeree 20 Mmm B % (mipoba u3 mrypda
BecoM 1-3 kr)

W.p0- BnaxkHoCTh (pakmuii kpymaee 20 MM B % (ycTaHaBIMBa-
eTCs JTa0OPaTOPHO 3apaHee).

Hckomoe 3HaueHHe TUIOTHOCTH CKeJeTa YJIOXEHHOTO TIpyHTa
omnpeaensercs mno Gopmyse:

__ P
1+W
- OOCHKA Ka4yeCTBa yr[J'IOTHeHI/IH.

Padi

Hcnonp3ys nmojlydeHHbIE XapaKTEPUCTUKU I'PyHTa CIOs, OIpe-
JETSIFOT MAaKCHUMAJIBHYIO IUIOTHOCTBH CKeJleTa TPYHTA (Pdmax) KOH-
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KpPETHOTO TPaHyJIOMETPHYECKOTO cocTaBa MpoObl. OIEeHKYy KadecTBa
YIUIOTHEHHUS BBINONHAIOT 10 Gopmyie: Keomi= Pai/Pdmax = Keom npoxra

[Ipu BBITOJIHEHUH 3TOTO YCIOBUS PE3YIbTATHl YILUIOTHEHUS TOP-
HOM MacChl PU3HAIOTCS yIOBIETBOPUTENLHBIMH. B IpOTUBHOM CiTy-
yae TpeOyeTcs JOMOTHUTEIHHOE YINIOTHEHHE.

[IpoYHOCTH YIIOXKEHHOW TOPHOW MAaccChl omperensercs mo (hop-
MyJIe:

tg= 0.684+0.049 In Kgg/19, mpu Ko™ 0.96

R, =4587(n*Pcaco ,) - 0.781 klla.

R, — mpenen npoyHOCTH MOPOABI HA OJJHOOCHOE CXKATHE.
n= 1- pg/Ps— MOPUCTOCTH OTHOCUTEIIHHO EAMHHUIII.

P4 — IUIOTHOCTH CKeJIeTa.

s — ITIOTHOCTH YACTHII.

Pcaco ;- CoflepxaHne CaCO; OTHOCHTEIBLHO SIMHUIIEL.

Ykianka OeToHa B MacCHBHBIE CoOpy keHus.[18].

HopmaruBabie MeTonbl KoHTpos mpounocTr 6etona ['TC oc-
HOBaHbl Ha MCXaHUYCCKHUX HUCIBITAHUAX CTaHOAapPTHBLIX O6pa3HOB.
Takue MeTOABI MAIOT MPUONMKEHHBIE Pe3yJbTaThl ¢ (haKTHIeCKOU
MPOYHOCTHIO OETOHA W3-3a PA3NIUYHMA B yCIOBUAX YKIAIKH, YILIOT-
HEHHS W BBIACP)KMBaHHA OcTOHa B oOpasuax M B COOpPYKEHHH, a
TaKke M3-3a Mayoro odbeMa BbIOOpkU. Hambonee pacmpocTpaneH-
HbI€ YJIbTPa3BYKOBBIC HMITYJIbCHBIC METOJNBI TPH HCIBITAHHUHM Mac-
CUBHBIX KOHCTPYKIUH, UMEIOMIMX OOJIBIINE TOMEePEeYHbIe Pa3Mephl,
HCKaXArOT IMOKa3aTelb oJfHOpoaHOCcTH OetoHa. llemecoobpa3Ho uc-
MIOJIB30BATh ISl KOHTPOJIA KadecTBa OETOHA MOBEPXHOCTH CTPOH-
TeNbHBIX 070K0B. OHAKO WX MOBEPXHOCTH JOCTYIIHA ISl UCTIBITA-
HUH TOJBKO B PaHHUM INEpUOJ TBEPACHMS, KOrjJa Ha I0KA3aTENH
NPOYHOCTH OETOHA OKAa3bIBAIOT OOJBIIOE BIIMSHHE TEMIICPATypPHBIH
PEXKHUM, BO3PACT, BHELIHSS Cpeia U Apyrue GakTopsl.

[MapannensHple UcHBITaHUS 00pa3loB OeToHa B JabopaTtopuu
METOAOM CKBO3HOTO NMPO3BYYHMBAHHS U MMOBEPXHOCTH CTPOUTEIBHBIX
OJIOKOB OETOHHBIX COOPYKEHHUH METOJOM IOBEPXHOCTHOTO TPOQH-
JUPOBAHHUS IO CXEME BCTPEYHBIX ToJ0rpadoB C HCHOJIH30BAHHEM
YIBTPa3BYKOBBIX MPUOOPOB TO3BOJHIN YCTAHOBUTH 3aBHCHMOCTH
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HPOYHOCTH OETOHA OT BEIMYMHBI CKOPOCTH ynbTpasByka R=f(V,) n
BIUSHUSI Pa3lIUYHBIX IPOU3BOICTBEHHBIX (DAKTOPOB HAa BEIMYUHY
CKOPOCTH yJIbTpa3BYKa.

[TapaMeTpbl TEXHOJIOTUW IO OJIOKaM B TEPHOA HCCIIETOBAHUIMA
M3MEHSUIHNCH B CIEIYIOIINX TUaNa30Hax:

- OeTOHHAas cMech NPUTOTABIMBAJIACH HA IOPTIAHIIEMEHTE
mapku 300 ¢ yxenbHbIM pacxogom 220-260 K/,

- K03 (DUIMEHT BapHaIiy MMPOYHOCTH OCTOHA HA CXKATHE B BO3-
pacte oxuoro mecsia 0.07-0.20.

- OeTOHHAs CMECh YKIIAIbIBAIaCh B OJIMH CJI0¥ BeicoTOM 0.3-1.25 M,

- UHTEHCHBHOCTH OJIa4l OCTOHHOM cMecH B OJIOKH COCTaBIIsIa
7-26 M/,

- Temmeparypa OETOHHOW cMecH HpH YKJIaake Kojebaiach B
npeaenax 9—230C,

- MaKCHMAIbHbIH pa3orpes 6etoHa ot sx3otepmun 3-41°C,

- TIPOJOIKUTEIBHOCTh IIEPEPHIBOB MEXAY OETOHHPOBAHHEM
CMEXHBIX TI0 BEICOTE 0JIOKOB 2-369 cyTOK.

- CHATHE IEMEHTHOH TUICHKH C TIOBEPXHOCTH CBEKEYJI0KEHHOTO
0eToHa W yXOJ 32 HUM OCYIIECTBISUIUCH C MCIIOJNB30BAHUEM CTPYHU
Bozbl. Hauano paboT depe3 6 4acoB mociie 3aBepIIeHus] YIUIOTHEHUS
OeTOHHOH cMecH.

V= ki VH[1.15-0.6 *lg(tw* /lg 7, )]*1gt,, mpu ,~180 cyr,

V,=kVo- 1.353 1g t,+0.562 xm/c.
k= 1.32+0.25 1g ty- 0.15V,,

Vo= Ve - [1.15-0.6 Ig(ty* A/1g 7 )]*1gr,
4
ty=1.17t,+(4- . Y+0.23 (to-t,)+ [1.3440.11(tse-t,) ],

5 N (1gt,, —1gt, )(1-0.61g7)
V >

1

I'ne V, — pacueTHass CKOPOCTb yIbTpa3ByKa (KM/C), MO3BOJISAIOILAS
MPOU3BOJUTE OLEHKY NPOYHOCTH OETOHA MO 3aBUCHUMOCTU CKO-
POCTB-IIPOYHOCTB; V( - CKOPOCTh YJIbTPa3ByKa B KOHIIE MEPBHIX CY-
TOK TBepAeHus OeToHa; V; — CKOpOCTb, HM3MEPEHHas METOAO0M
BCTPEYHBIX ToaorpadoB B Bo3pacte T.; V. - CKOPOCTb, U3MEpEHHAs

1
VT: k2Vi , kzz 0.7+

N VS
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METOJIOM CKBO3HOTO TPO3BYYMBAHUS B BO3PACTH T; ty — pacucTHas
(MakcuManbpHas) cpefHsss O0ObEMHas TeMIlepaTypa TBEpJcHHs OeTo-
Ha CTPOUTEIHHOIrO OJIOKa, rpaaycax; t,- TeMmreparypa OeToHa B IO-
BEPXHOCTHOM CJIO€ CTPOUTENBHOTO OJI0Ka, B Tpagycax. OHa 3aBUCHT
OT CpPeHECYTOYHOU TeMIIepaTypbl Hapy>KHOTO BO3ayXa (ts).

- 14 cyxoil moBepxHocTH t,;=3.0+1.1 t,,

- TIpY YBJI&XKHEHHOM noBepXHOCTH t,;= 6.3+0.7 t;,

- IpY HAJIMYUM Ha TTOBEPXHOCTHU CJI0S1 BOJIBI t,= 8.0+ t;

to- cpemHss Oo0beMHas TeMIlepaTypa HWKEJeKaIllero 0Jjoka, B
rpagycax.

tse- TEMIIEpaTypa OCTOHHOM CMECH, B Tpajycax.

ki- ko3 ¢uIMEHT, yYMUTHIBAIONUI HECTAaHJIAPTHBIC YCIOBUS
TBEpACHUS OETOHA.

k,- xo3dummenT mepexoma OT CKOPOCTH YyIbTpa3ByKa B IIO-
BEPXHOCTHOM CJIO€ K CPeHE 1o BHICOTE OJIOKA.

[Ipr TOBEPXHOCTHBIX METONaX NPO3BYYMBAHUS [Tl OICHKH
MIPOYHOCTH OETOHA MCIIOIB3YETCs CPEIHSISI CKOPOCTh YIbTPa3ByKa o
BBICOTE OJIOKA, YTO MPUBOIUT K MCKAKEHHUIO TOKa3aTeIel ero 0IHO-
ponHoctu. KpoMe Toro, C yBeTH4YEeHHEM BO3pacTa MMOKa3aTelld OJHO-
POAHOCTU HU3MCHAIOTCH. I[J'ISI yu€Ta 3TUX W3MEHEHUI BBOJATCA IIO-
MpaBOYHBIE KOA(PPHUIUEHTHI.

K729+ 27 esavy— T
C 0.967+1.57

K= (7.68+ 2030 oy T
C, 0.967+1.78

rae K, u K, — monpaBounsie ko3uiineHTs! U1 IOKa3aTenei
OJTHOpPOJTHOCTU OeToHa Ha cxkatue u pactsbkenue. C; u C, — nokasa-
TEJU OTHOPOTHOCTH OETOHA, MONYYEeHHBIE M0 Pe3yJbTaTaM HCIIbITa-
HUH METO/IOM BCTPEYHBIX TOA0TpadoB.

[Ipumeyanne: MOMPaBOYHBIE KOAIPPHUIMEHTH K OJHOPOIHOCTH
oetona (K1 n K2) momydeHs! o pe3yibrataM UCHBITaHUS 00pa3iioB
OcTOHA, W3TOTOBIICHHBIX W3 KEpHOB, BEIOypeHHBIX W3 [ TC wmm
OTIBITHBIX OJIOKOB.

Monyns nedopmaruu 6eToHA TPHUHUMAETCS 1O 3aBUCHUMOCTHU
E= f(R.), npuBemenHoii B [38].
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IIpoBenenue uccneqoBaHui B IEPUO]] CTPOUTENTb-
CTBa

ITycko-Hanago4HbIe paboTHI

ABTOpCKHH (TEXHUUECKUI) Haa30p B IEPUOLT
CTPOUTETHCTBA

Otuer o ctpoutensctBe ['TC

Ooecneuenue 0esonacHocTu I'TC B mepuog
IKCILTYaTAlUH

Ob6cnenosanme coctossHust [ TC

WnxeHepHbIe U3BICKaHUS

I'eone3nueckoe odecreueHNe N3bICKATENbCKUX
pabort

Harypusie nabmonenus 3a cocrossauem [ TC
Amnanu3s nanubix skcmyaranuu ['TC
IIpunoxenus

IlepeueHb KOHTPONHPYEMBIX TIOKa3aTeIen co-
crostaus I'TC

YcTaHOBIIEHNE 3aBUCUMOCTEN MEXKAY IepeMeH-
HBIMHU BETTHYMHAMHU

BenomocTs kputepueB 6€301acCHOCTH U1l TUAPO-
y3J1a C TPYHTOBOM MIIOTHHOU

Onpenenenue YUCICHHBIX 3HAYCHUI BEPOSTHOCTH
coObITHI

OmnpeneneHue CBOMCTB IPYHTOB 110 JTaHHBIM T'€0-
(U3NUECKUX UCIIBITAHUM.
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OrneHKa BO3MOXHOCTH Pa3KIKEHUS TPYHTOB.
TpeboBaHNs K N3BICKAaHUSIM MUHEPAJIHHBIX CTPOU-
TEBHBIX MaTepHUAIOB

Copeprkanne TeHIEPHOW TOKYMEHTAIH
Conepxanue aexiapanun 6ezonacHoctu ['TC
OmnepaTuBHBIE METOIBI KOHTPOJISI KA4eCTBa YK-
JAJKU TPYHTOB U OETOHA

Crircok nuTepaTyphl.
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