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Hacrosmue HOpPMBI pacnpoCTpaHSIOTCS Ha IPOEKTHUPOBAHHME HOBBIX U PEKOHCTPYKIIHIO
CYIIECTBYIOIIUX IUIOTHH (MJIM HAIOPHBIX 1aM0) M3 TPYHTOBBIX MaTEpHajOB (3EMIISIHBIX HACHITHBIX U
HAMBIBHBIX, KaMEHHO-3€MJISIHBIX M KaMEHHO-HAOpPOCHBIX), BXOAAIIMX B COCTaB COOPYKEHHH
Pa3IUYHBIX BUAOB CTPOUTENBCTBA (THAPOIHEPIETHUECKOTO M BOAHOTPAHCIIOPTHOTO, MEITHOPATHBHBIX
CHCTEM, CHCTEM BOJOCHA0KEeHUS, PpIOOpa3BelIeH s, 3alIUTHl TEPPUTOPHIA OT 3aTOIIICHUS).

[Tpn pOeKTHPOBaHWUHM IUIOTHH, TpeIHa3HaYEeHHBIX JJIsI CTPOUTENILCTBA B CEHCMUYECKUX paiioHax,
Ha MPOCaJOYHBIX U HA0YXaIOMHUX IPyHTaX, a TAKXKe Ha IUIONIAKaX, TOABEPKEHHBIX OTOJI3HAM, CEIsIM
U KapcTy, HAJUIC)KUT YUYUTBHIBATh JONOJHHUTENbHBIE TPEOOBAaHMSA, MPEABSIBIAEMbIE K CTPOUTEIHCTBY
COOpY)KEHHII B yKa3aHHBIX YCJIOBUSX COOTBETCTBYIOIUIMMU HOPMATHBHBIMH JIOKyMEHTaMH,
YTBEpKIEHHBIMU WK cornacoBanHeIMU ['occtpoem CCCP.

Kraccrl m1oTHH ycTaHaBINBAIOTCS B COOTBETCTBUU ¢ TpeboBanussmMu CHull 2.06.01-86.

Bnecenst YTBepKIeHbI Cpoxk BBemeHUs
MUHUCTEPCTBOM 3HEPIETUKU nocra”oBieHueM ['occtposs CCCP B JICHCTBUE
n anekrpuduxanun CCCP ot 28 centsiopst 1984 r. Ne 169 1 uromnst 1985 1.

1. OBIIME MMOJIOKEHUSA

1.1*. HmkKeHepHble HW3bICKaHHS, B TOM 4YHCJIE€ HH)XEHEPHO-TEO/IC3UUECKHe, WHXEHEPHO-
reoJ0rH4YecKue, HUH)XEHEPHO-T€OKPHOIOTUYECKHE, HUH)XEHEPHO-THIPOMETEOPOIOTHIECKHE,
HEOOXOANMBIE Ul TMPOCKTHPOBAHMSA M CTPOMTENHCTBA IUIOTHH M3 TPYHTOBBIX MAaTepHajoB, CIEAYET
MPOBOIUTH B cooTBeTCcTBUH ¢ TpeboBarnmsamu CHwull 1.02.07-87, CHull 2.01.14-83 u CHull 2.02.04-
88 ¢ y4e€TOM CHCHI/I(I)I/IKI/I TUAPOTEXHUYCCKOI'O CTPOUTCIILCTBA W JONMOJHHUTECIBHBIMU HWCXOAHBIMU
JTAHHBIMH, COJIEPKALIMMUCS B 3aJJaHUU Ha MPOEKTUPOBAHUE M YYUTHIBAIOIINMH KOHKPETHBIE YCIIOBHS
MIPOEKTUPYEMOT0 OOBEKTA.

B ceBepHOI CTpOHWTENBHO-KIMMATHYECKOH 30HE COCTaB, O0OBEM M METOJUKA HHXCHEPHO-
rC€OJIOTMYECKUX M TCOKPHUOJIOTHMYCCKUX H3BICKaHHﬁ, miomaas " FJ'Iy6I/IHa U3YUYCHUSA HHKXCHCPHO-
Te0JOrMYeCcKOoro pa3pesa JOIKHBI COOTBETCTBOBATh CTaJUN MPOEKTUPOBAHUS, CI0XKHOCTU NMPUPOTHON
00CTaHOBKHM, TPHHIMITY HCIIOJIB30BAHUS BEYHOMEP3JIBIX T'PYHTOB B KadeCTBE OCHOBAHUS, THITy MU
rapaMeTpam IUIOTHHBI.

* [lepen3nanue o cocTostHUIO Ha 1 stHBaps 1991 r.
1.2*. TImoTMHBI W3 TPYHTOBBIX MAaTCpHAIOB B 3aBUCUMOCTH OT Marephaja HUX Tel H
MPOTHBO(MMIBTPAIMOHHBIX YCTPONCTB, a TaKXKe CIIOCOOOB BO3BEICHHS, ITOAPA3ACIAIOT HA OCHOBHBIC

TUIIBI, YKa3aHHBIE B Ta0I. 1.

Tabmuma 1

Tun nIoTHHEL OTIuYuTEIbHBIC IIPU3HAKH

3emisHast HacwITHAS (CM. pas3a. 2) |[pyHTBI OT TIAMHHUCTHIX IO TPABHUHHO-TAICYHUKOBBIX; OTCHITIAIOT
HAaCyXO C YINIOTHEHHEM HIIA B BOLY

3emisHas HamMbIBHAsS (CM. pasd. 3) |['pyHTBI OT MIMHHUCTBIX /10 TPAaBHHHO-TAICYHUKOBBIX; HAMBIBAIOT
CpeACTBaMH THAPOMEXaHN3AIN

Kamenno-zemmsnas (cMm. paszn. 4)  [[pyHTHI Tena — KpPYITHOOOJIOMOYHEIE;
MPOTUBO(UIBTPAIIMOHHBIX YCTPOHCTB — OT INIMHUCTBIX J0
MCJIKOIICCUAHBIX

Kamenno-na0pocHas (cM. pa3n. 4) |I'pyHTHI Tena — KpynHOOOJIOMOYHBIE; TPOTHBOQHUILTPALMOHHEIE
yCTpOiicTBa — M3 HETPYHTOBBIX MAaTepHAIIOB

B ceBepHOHl CTpPOMTENBHO-KIMMATUYECKOH 30HE IUIOTHHBI M3 TPYHTOBBIX MAarepHanoB B
3aBHCHMOCTH OT MaTepHaia UX Tel ¥ HPOTUBO(MUIBTPALMOHHBIX YCTPOICTB, CIIOCOO0OB BO3BEICHUS, a
TaK)Ke TEMIIEPATYPHOTO COCTOSIHHSI TPYHTOB IUIOTHH M WX OCHOBaHMH IOJPA3AESIOT Ha OCHOBHBIC
THUTIBI, YKa3aHHBIE B Ta0I. 1.1.

Tabiuma 1.1



OTIUYUTEIIbHBIC ITPU3HAKU TUIIOB IIJIOTUH

Tun MaTepHaIbl U TPYHTHI CIIOCOOBI YKJIIKU H TIPUHLIAI
IUIOTUHBI | TpOTHBO(MIBTpA- TeJIa MIIOTHHBI 3aMOpaKMBaHUsI TPYHTOB CTpOH-
LIMOHHBIX YCTPOICTB TEJBCTBA
3emmsiHas  |[mamcteie  TpyHTHL | KpynmHooOnomounste, ([locnoiiHass — ykmamka — TalbIx I
HACHIIHASL |MEJIKHE U IbUICBATHIE |[IECUAHBIC IIMHUCTBIC' | [IMHUCTBIX [PYHTOB, B TOM UHCIE
Tanas TIECKH, TPYHTBI U C BKIIOUCHHAMH  MEp3IIBIX
KPYITHOOOJIOMOYHBIE KOMBEB, HACyXO C yIUIOTHEHHEM U
TPYHTBI c OTCHIIIKa MX B BoAy (NIPyAKHU), B
CYIJIMHUCTBIM I TOM HYHCIIE CO JIbIA.
CyIIECUaHbIM IlocnoiiHass ~ ykjmagka — TabIX
3aTI0JIHUTENEM, KPYITHOOOJIOMOYHBIX M TECYAHBIX,
HCKYCCTBEHHEBIE MOPO3HBIX  KPYITHOOOJOMOYHBIX
TPYHTOBBIE cMecH, TPYHTOB HAacyXo C YIJIOTHEHHEM.
HETPYHTOBBIC Ortcpinka MEp3IbIX
Marepuabl KPYITHOOOJIOMOYHBIX W TECYaHBIX
TPYHTOB B BOJY (tpm
0€3KOTIOBAHHOM MeToze
CTPOUTEIIHCTBA)
3emmsHas | To e To xe IlocnoiiHas ~ ykimazka — TambIxX |
HacBbIITHas TJIMHHUCTBIX TPYHTOB, B TOM YHCIIE
Mep3rnas W C BKIIOYCHHSAMH MEp3IIBIX
KOMBEB, HACYXO C YIIIOTHEHUEM.
[locnoitHas  ykmaaka — TalbIxX
KpYITHOOOJIOMOYHBIX ¥ TIECYAHBIX,
MOPO3HBIX  KPYITHOOOJIOMOYHBIX
TPYHTOB HAacyXo C YIZIOTHEHHEM.
Otchilka TalbIX WM MEp3IIbIX
[JIMHACTBIX ~ TPYHTOB B BOXY
BO3MOXKHA pu TEXHUKO-
3KOHOMHUYECKOM 00OCHOBAHHH.
YeTpoicTBO MEp3I0THOM 3aBECHI B
TeJe  MPOTHUBO(UIIBTPAIIMOHHOTO
ycTpoiicTBa IJIOTMHBI M €TI0
OCHOBaHUH
3emmsHas  |Ilecku Menkue,[OT  mecyansix 10| Hambis CpeAcTBaMU I
HaMBIBHAS |MbUICBATHIC W |TpaBUitHO- THAPOMEXAHU3ALIN
Tanas TJIMHHCTBIC TPYHTHl | TAJICYHUKOBBIX
TPYHTOB
3emmsHas |[leckn  menmkme  u|To xe To Ke, c YCTPOICTBOM |
HaMbIBHAsl |IIbLIEBAThIC (st MEp3JI0THOM 3aBeChI
Mep3nas  |IIOTHH c
KOMOHHHPOBAHHBIM
npoduemMm —
TJIMHUCTBIE TPYHTHI)
Kamenno- |I'munuctsie u|Kamennas Habpocka|llocioiiHas ~ ykmamka — TaJbIxX I
3eMiIsIHas  |KpyIMHOOOIOMOYHBIE | (BalTyHHBIE WJTH | TJIMHHUCTBIX TPYHTOB, B TOM UHCIIE
Tanas TPYHTBI C|TBIOOBBIE  TPYHTHI),[M C  BKIIOYEHHSIMH  MEP3JIbIX
CYTTIMHUCTBIM W [TOpHas Macca KOMBEB, HACyXO C yIUIOTHEHHEM U
CylecyaHbIM OTCBIIKA UX B BOAY (TIPYAKN).
3aII0JTHUTEIIEM, [locnoiiHass  yknagka  rOpHOM
HCKYCCTBEHHBIE MAcchl ¥ TPYHTOB IEPEXOAHBIX 30H
TPYHTOBBIE CMECU C YIUIOTHEHHEM.
[MosipycHass ~ ykiagka — KamHs,
BaJTYHHBIX MM IJIBIOOBBIX TPYHTOB
6e3 yroTHeHHS
Kamenno- |To xe To xe IlocroitHass ~ ykymagka — TajibIX |
3eMJIsHas TJIMHHUCTBIX TPYHTOB, B TOM YHCIIE
Mep3iast W C BKIOYCHUSIMH  MeEp3IIbIX




KOMBEB, HACYXO C YIUIOTHEHHEM.
[osipycnast ~ ykiagka — KamHS,
BAJIyHHBIX HJIM TJIBIOOBBIX TPYHTOB
6e3  ymiotHenms. Ilocroiinas
YKJIaZiKa TOPHOM Macchbl U IPyHTOB
MEPEXOAHBIX 30H C YIIOTHCHUEM.

YCTpoHCTBO MEP3IOTHOM 3aBECHI B
Tele NPOTHUBO(UIBTPAIMOHHOTO
YCTpOicTBa IUIOTMHBI M €r0

OCHOBaHUU
Kamenno- |HerpynToBbie Kamennas HaOpocka|llospycHas — ykmagka — KamHf, I
HaOpocHast |MaTepuaibl (BayHHBIE WY | BAJTYHHBIX WM TJIBIOOBBIX TPYHTOB
Tasnast IJIBIOOBBIE  TPYHTBI),|0€3 YIIOTHEHHSL.
rOpHas Macca Ilocnoiinas  ykyiagka  TOpHOM

MacCChl U TPYHTOB IIEPEXOAHBIX 30H
C YILIOTHCHUEM

1
JI71s1 OTHOPOHBIX TUIOTHH.

Ilpumeuanue. TIpOEKTHPOBAHWE TAIOMEP3NBIX 3€MIITHBIX HACBIIHBIX IUIOTHH C  HETPYHTOBBIMHU
NPOTHBO(GUIBTPAIUOHHBIME YCTPOUCTBAMU M KaMEHHO-3€MIISTHBIX IUIOTHH Pa3peliacTcsl MPU COOTBETCTBYIOIIEM
000CHOBaHHUU.

1.3*. CTBOp IJIOTHHBI CIIeyeT BEIOMPATh HA OCHOBAHMH TEXHUKO-IKOHOMUYECKOTO COTIOCTABICHHS
BapMaHTOB B YBS3KE C KOMIIOHOBKOM THIpOy3da W B 3aBUCHMOCTH OT TONOrpaMyIecKuX,
THAPOJIOTUYECKUX, HWHXCHEPHO-TEOJOTHYECKUX W  WHKEHEPHO-TEOKPUOJIOTHYECKHX  YCIOBHMA
TUTOIIA/IKK CTPOUTENLCTBA M TPEOOBAHUI OXpaHbI TPUPOTHON CPEIBI.

ITpu 3TOM ClieryeT yuUTHIBATh:

a) HEoOXOAWMOCTh pACIIONIOKEHHUS BOJOMIPOIYCKHBIX COOPYKEHHH TaKMM O00pa3oM, dYTOOBI
WCKITIOYHTh BO3MOXKHOCTH OIACHBIX Pa3MbIBOB M TepMoaOpa3u OeperoB, MOAMBIBA IUIOTHHBI MPU
cOpoce BOJIbI B HWO)KHUH Obed M OTIIONKEHUs IPOJYKTOB pa3MbIBa B pa3zMepax, yXyALIaloUUX YCIOBHS
9KCIUTyaTalluH THAPOY3IIa;

6) BO3MOXXHOCTH NPOITyCKa BOJBI YE€pPE3 CTBOP IUIOTHHBI B NMEPHOA €€ CTPOHMTENBCTBA, a TaKXKe
BO3MOXKHOCTh HPOKJIAJIKK IO TUIOTHHE M Ha MOJXOJAaX K HeH JOpOor pazIMYHOro Ha3HAuYeHHs Kak B
MEpHOJ CTPOUTEIBCTBA, TAK U B IEPUOJ IKCILTyaTallH;

B) I1eNIecO00Pa3HOCTh BKIIFOUCHHS MEepeMbIueK (OaHKETOB), HEOOXOIMMEIX IS IEPEKPBITHS pycia
PEKH B TIEPHO]I CTPOUTENILCTBA THAPOY3Ja, B TEJIO IUIOTHHBI,

T') p&KHUM PacXxoOB U ypOBHEHN BOJIOTOKA,

JI) YCJOBHSI IPOITyCKa JIbJia, HAHOCOB, Jieca, CYJIOB, PBIOBI M JAPYIUe ClienualbHbIe TpeOOBaHUs,
MPEABSBIISIEMbIE K IPOEKTHPYEMOMY OOBEKTY;

€) BO3BMOXKHOCTh 00pa30BaHUs He3aMep3aromieil 3MMoi TIOJIBIHBH B HIDKHEM Obede U ee BIUSIHHE Ha
MOBBILICHUE BIIAYKHOCTH BO3/1yXa U TYMaHOOOpa30BaHUs Ha MPUJIETaollell TEPPUTOPHH.

1.4*, Tun nnotuael (cM. Tabn. 1 wm Tabm. 1.1) crnemyer BbIOMparh B 3aBHCUMOCTH OT
Tororpaueckux ¥ HWHKEHEPHO-TEOJOTNYEeCKUX WM HH)XEHEPHO-TEOKPHUOJIOTHYECKUX YCIOBUI
OCHOBaHHA M OEperoB, 0COOEHHO JIBAUCTOCTH IPYHTOB OCHOBAHUS M pa3MEPOB MOJPYCIOBOTO TaJIHKa,
THIPOJIOTMYECKUX M KIMMAaTHUECKHX YCJIOBUH paifoHa CTPOUTENBCTBA, BEJIMYMHBI HANopa BOJBI,
HaJIMYMsI TPYHTOBBIX CTPOUTENBHBIX MaTepHAIOB, CEHCMUYHOCTH paioHa, 00LIel CXeMbl OpraHu3aliu
CTPOUTEIbCTBA M IIPOM3BOACTBA pabOT, OCOOEHHOCTEH NPOIYCKa CTPOUTENBHBIX PAaCXO/0B BOBI,
CPOKOB BBOJIa B 3KCIUTyaTallHIO M yCIOBHH 3KCIUTyaTallly IIOTHHBI.

Tun ¥ KOHCTPYKUIHMIO IJIOTHHBI CIEQyeT BbIOMpaTh Ha OCHOBAHUH TEXHHKO-3KOHOMHYECKOTO
CPaBHEHHUS BapHaHTOB, YYMTHIBAIOLIMX TEXHOJOTHIO CTPOUTEIBHBIX paboT, a TaKke OOLIyIo
KOMITOHOBKY Tujapoysna. CpaBHHBaeMble BapHaHTHl JOJDKHBI HMETh OJWHAKOBYIO CTEICHb
popabOTaHHOCTH M HaJeKHOCTH. JIIsl BO3BEACHHUS IUIOTHHBI M3 TPYHTOBBIX MaTepHasiOB HAIJICKHUT
MpeayCMaTPUBATh UCIIOJIb30BAHUE IPYHTA U KAMHSI, TIOJIyUYCHHBIX U3 TIOJIE3HBIX BBIEMOK.

Br100op KOHCTpyKLUH IJIOTHH, BO3BOAUMBIX B CEHCMHUECKUX PAalOHAX, a TaKKe MEPONPHUATHH IO
MOBBILICHUIO UX CEHCMOCTOMKOCTH, CIIeyeT IPOU3BOIUTH ¢ yueToM TpeboBanuit CHull I1-7-81%*,

1.5*. Bo3BenieHue IOTHH U3 TPYHTOBBIX MaT€pPHAJIOB MOKHO IPETyCMaTpPUBATh KaK HA CKAIBHBIX,
TaK U HA HECKAIbHBIX IPyHTaX OCHOBAHUS, HaXOIMIIMXCS B TAJIOM MJIM B MEP3JIOM COCTOSHHUH C
YUYETOM MPOTHO3a U3MEHEHUS UX KPHOTEHHOT'O COCTOSIHUS B IEPUOJ CTPOUTEIIBCTBA U SKCILTyaTalnH.




BO3Be[leHl/Ie IJIOTUH Ha HECKAJbHBIX TIPYHTaX OCHOBaHHA, COACpXKAIIUX BOAOPACTBOPUMBIC
BKJIFOUCHHSI B KOJIMYECTBE OOJBLIEM, YeM yKa3aHO B I. 2.5%, nmomyckaercsi TONBKO NPH IPOBEACHUN
WCCIIEJOBAaHUN CKOPOCTH PAcCENEHHs W BBIMIENAYMBAHHMA M YYeTe 3THUX IPOIECCOB IPH OICHKE
(UIBTPALIMOHHOTO PAacXofa, YCTOWYNBOCTU M IepopMUPYEMOCTH coopyxeHus. [ npenoTBpaiieHus
BBILIETAaYMBAHUs TPYHTOB OCHOBAHUA MOTYT IPELyCMATPUBATHCS PA3IUYHbIE KOHCTPYKTUBHBIE MEPBI
(Hanpumep, yCTpOWCTBO IOHYPOB, 3yObeB, 3aBeC, 00ECHEeUeHNE HACHIIIEHUs] PacTBOpa B OCHOBAaHHWHU
TUTOTHHEI U JIp.).

[Ipu cTpomTenbcTBE IUIOTHH W3 TPYHTOBBIX MaTepHaloB Ha TOpQsSHOM (3aTop(hOBaHHOM)
OCHOBaHHMU HEOOXOJMMO BBINOJIHATH HCCIEIOBAaHKS M0 MPOTHO3Y Pas3iokKeHHUs Topda BO BPpeMEHH U
YUeTy 3TOro Ipoliecca Npyu 000CHOBAHUH YCTOHUYMUBOCTH COOPYIKEHHS.

[1oTHHBI HAa WIMCTBIX TPYHTaX AOIYCKAaeTCsI BO3BOJUTH TONBKO IIPH HAIMYWHM HAAJIEKAIIETO
000CHOBaHMS.

Ha ocHOBaHHSX, CIIOMKEHHBIX CHJIBHONBAUCTBIMH TpyHTamu ij > 0,4 ¥ CHIBHOCKHMAEMBIMH TPH
OTTaMBaHUM BEYHOMEP3JIBIMU TPYHTAMH CIIEAYET IIPeyCMaTpUBaTh CTPOUTEIHCTBO MEP3IbIX IIOTHH
W3 TPYHTOBBIX MaTEPHAIOB.

1.6*. Tlpu omeHKe Ka4yeCcTBa TPYHTOB HECKaJbHOTO OCHOBAaHMS HAJJISKUT OOpaiarb ocoboe
BHUMAaHHEC HAa HAJIMYUEC B HEM:

a) cy(h(O3MOHHBIX U TEPMOITPOCATOYHBIX I'PYHTOB,

0) rpyHTOB, B KOTOPBIX TIPH BO3BEACHHUH IUIOTHHBI MOXKET Pa3BUBATHCS IIOPOBOE JIABICHHE B CBS3H
C WX KOHcOmuamueid. YclIoBHs HEOOXOAMMOCTH Yy4eTa TIIOPOBOTO JABICHHUS W3JIO0KEHBI B
pPEKOMEHYyEeMOM MPUIIOKEHUH 1;

B) JIbIOHACHIILIEHHBIX TPYHTOB, TEPSIOIINX HECYIIYIO CIOCOOHOCTH IPH OTTaHBaHHU.

1.7*. Tlpu omeHke KadecTBa CKaJbHOTO OCHOBAaHUS cieqyeT oOpamars oco0oe BHHMaHHE Ha
HaJIMIHe B HEM:

a) TPECUIMH, 3alI0OJTHEHHBIX JIETKOBBIMBIBACMBIMU MEJIKUMU (bpaKHI/ISIMI/I TpyHTa, a TAaKXKEC IMOJTHOCTBIO
WJI YaCTUYHO 3aII0JIHEHHBIX JIBJIOM;

0) TEKTOHMYECKHX HapyIIeHnH (COPOCOB 1 CIBUTOB);

B) OCIA0JICHHBIX 30H, KOTOPBIE MOTYT Pa3pyIIaThcs MOJ BIMSHUEM (DMIIBTPAIMK W HACBHIIICHUS X
BOJIOW U OKa3aThCsl HEYCTOMUUBBIMHU.

1.8. OcHOBHBIE pacyeThl NPH MPOCKTUPOBAHUM IUIOTUH W3 TPYHTOBBIX MaTE€pPHAJIOB CIIEAYET
BBITIOJIHATH B COOTBETCTBUH C TPEOOBAHMUAMHU Pa3l. 5.

1.9*. TIpn mpOeKTHPOBAHWH IUIOTHH W3 TPYHTOBBIX MAaTEPHAJOB BBHIOOP CIIOCOOOB IPOM3BOJICTBA
paboT 1Mo MX BO3BEACHHUIO CICAYET MPOU3BOAUTE B COOTBETCTBUH ¢ TpeboBanusmu CHull 3.02.01-87 u
CHulII 3.07.01-85. JInst Kax10ro 3JeMeHTa IIOTHH JIOJDKHBI OBITh pa3paboTaHbl TEXHUUECKHE YCIIOBHS
Ha €ro BO3BEACHHE C YYETOM Marepuajia, CHocoda TPOM3BOJACTBA pPadOT, KIMMATHUECKHX,
TEOKPUOJIOTHIECKUX M JAPYTUX MECTHBIX YCIOBHH, NPEIyCMaTPHUBAIOIIUE TAKKE KOHTPOJb KAadeCTBa
paboT, obecneynBaroNIero HaIeKHYI0 PadoTy IUIOTHH. TeXHHUECKHe YCIOBHS PH COOTBETCTBYIOIIEM
000CHOBAaHHMU MOTYT M3MEHSTHCS M YTOYHSTHCS B IIPOLIECCE CTPOUTEIHCTBA.

1.10*. B mpoekrax IUIOTHH HEOOXOAMMO TpPEeayCMaTpHUBaTh CICHHUANBHBINA MPOEKT HA YCTAaHOBKY
KOHTpOJBHO-M3MepuTenbHoi anmaparypsl (KWMA) mist mpoBenmeHuss HAaTypHBIX HaONIONEHWA 3a
paboToi CoOpyXeHHs KakK B IPOIECcCe CTPOMTENLCTBA, TAK M B MEPUOJ] €r0 IKCILIyaTaliy COTJIacHO
00513aTeIbHOMY TPUIIOKEHUIO 2*.

1.11. PexoHCTpYKIHMIO IUIOTHH W3 TPYHTOBBIX MAaTepHaliOB CIEIyeT OCYLIECTBIATh IpH
HEOOXOINMOCTH:

a) YBEJIIMYCHUS MPU3MBI PETYIUPOBAHUS BOJOXPAHIIIUINA;

0) noBBIIIeHNs TPEOOBaHUI K HAJISKHOCTH COOPY>KEHHS M YCIIOBHSM €T0 dKCILTyaTallly;

B) MOBBIIICHNS! SKOHOMHYHOCTH COOPY>KEHHUS 3a CUET YMEHBIIECHHUS MTOTEPh BOABI U 3aTpaT Ha ero
9KCIUTYaTaIHIo;

T') BBITIOJIHEHUS TPEOOBAHMIA 10 OXpaHe IPUPOTHOMN CpEIbl.

1.12. TIpoekTamMu PEKOHCTPYKIHMHU IUIOTHH W3 TPYHTOBBIX MaTepUalioB JOJIKHBI OBITH yYTEHBI
pe3ynbTaTtel  00CIEOBaHUH AKCILTyaTHUPYEMOIO COOPYXXKEHHS W HEeO0O0XOIMMOCTh DPEKOHCTPYKLUH
COTPSTAIOMIMXCS C HHM COOPYXCHHH (BOAOCIMBHBIX IUIOTHH, 3HaHmidi ['DC, [0uI030B,
PBIOOIIPOIYCKHBIX COOPYKEHHUH H T.1.).

1.13. B mpoekrax TpyHTOBBIX IUIOTUH T@PU COOTBETCTBYIOIIEM OOOCHOBAaHHMHU CIIEAYET
IpeyCMaTpPUBATh BOZMOXXHOCTh X PEKOHCTPYKIMH B IEPHO/I IKCILTyaTaluy.

OU3UKO-MEXAHUYECKHUE U TEIIVIOOPU3NYECKHUE
XAPAKTEPUCTUKU I'PYHTOB



1.14*. JIns npoeKTUPOBaHMS IUIOTHH U AaM0 M3 TPYHTOBBIX MaTepUaIOB HEOOXOIUMO ONPEAEIATh
CJIEyIOIIE OCHOBHBIC XapaKTEPUCTHKH TIPYHTOB, NpPEAHA3HAYCHHBIX IS YKIAAKH B TEJO
COOPYKEHUH:

a) 3CPHOBOM COCTaB, a JUId TIJMHHUCTBIX TIPYHTOB, OTCBHIIAEMBIX B BOJY, JONOJHHTEIBHO
KOJIMUECTBEHHOE COZIEPIKaHNE KOMbEB IPYHTA 110 pa3Mepy;

0) IUTIOTHOCTH TPYHTA p;

B) IUIOTHOCTH YacTHIl TPYHTA ps;

I) BJIQKHOCTh TaJOro TIpyHTa W, CYMMapHyIO BJIaXHOCTH MEp3JIOTO TIpyHTa Wig, BIIQXKHOCTD
MEp3JIOr0 TPyHTa MEXIY BKIIOYCHHSIMH JbJa Wp, CYMMapHYK JIBIUCTOCTH MEP3JIOr0 TPYHTA i,
JBAUCTOCTH MEP3JIOTO IPYHTA 3a CYET BKIIIOUCHUH JbAA ij;

) TJIOTHOCTh CYXOT'O TPYHTa Py IPU BIAXHOCTH W = 0 (JUIS CBIyYHX TPYHTOB B MAaKCUMAaJBHO
IUIOTHOM g max I MAKCHUMAJIBHO PBIXJIOM Q4 min COCTOSTHUH);

€) ONTHMAJBHYIO BIAKHOCTh Wopt M ONTUMAITBHYIO INIOTHOCTB CYXOTO TPYHTA O opt- L7151 TIMHUCTBIX
TPYHTOB OTH BEJIHMYUHBI ONpPEAECNSIOT C YYETOM KOHKPETHBIX THIIOB TPYHTOYILIOTHSIOLIHX
MEXaHH3MOB;

) TPaHHIBl IUIACTHYHOCTU Ul TJIMHHUCTBIX T'PYHTOB (TEKy4eCTH M DAcKaThIBaHUS W,), a IpH
HEOOXOJUMOCTH — M MAaKCHMAIIBHYI0 MOJICKYJISIPHYIO BJIarOoeMKOCTh Wp, @ TaKKe MHHEPaIbHBIA
COCTaB INIMHUCTBIX YaCTHII;

3) MPOYHOCTHBIE: YTOJl BHYTPEHHETO TPEHUS (@, YAENbHOE CIEIUIEHHE C, a TaKXKe NPOYHOCTh Ha
OJJHOOCHOE pacTsDKEHHE O, (B CIydasx HEOOXOAMMOCTH IPOBEPKH TPEIIMHOCTOHKOCTH TJIMHUCTBIX
NPOTUBO(UIIBTPAIIMOHHBIX YCTPOWUCTB IUIOTHH U 1aM0);

1) TIOKazaTeu 1ehOpMHUPYEMOCTH:

0ns manvix epyHmog — Kod((OUIMEHT YIUIOTHEHUS a, MOAyNb Aedopmarun E ¥ KOdPPHUIHESHT
HOIEePEYHOT0 PAaCIIUPEHHs V;

0na ommausarowux 2pyumos — Kod(QGUINEHT OTTauBaHUS Ay, KOIQOUINEHT CKUMAEMOCTH O,
OTHOCUTENBHYIO OCAZKY 2ih;

0151 Mep3iblx epyHmMo8 — K03(Q(OUITUCHT CKUMACMOCTH O, MOIyJIb eopmarmu Eg;

K) ko3 duitnent dunbrparmu K;

J) mokasarend (UIBTPALMOHHOW NPOYHOCTH TPYHTOB: KPUTHYECKHE IPaJUeHTHl Hamopa (IpH
pacuerax BbImopa ley, cyddosun le, U KOHTAKTHOrO pasMbiBa le ) M KPUTHUECKHE CKOPOCTH
(unpTpanuy;

M) TTOKa3aTeNN MPOCATOTHOCTH ISl TIIMHUCTHIX (JIECCOBBIX) TPYHTOB;

H) ToKa3areny HaOyxaHusl ¥ YCaJlKu ISl TIIMHUCTBIX TPYHTOB, a TAK)XKe My4YEeHUs! TIPH BO3JEHCTBUN
OTpHLATENBHBIX TEMIIEPATyp;

0) Teropusnyeckue:

ons  manvlx  epyHmog  —  KOI(QQUIMEHT  TEIUIONMPOBOAHOCTH Ay,  KOIPDHUIIMECHT
TEMIIEPATYPOIPOBOTHOCTH dyp, OOBEMHYIO TEMI0EMKOCTh Cip;
onsl  Mep3nbix  epynmos  —  KO3(DPHUIHUEHT  TEIUIONPOBOAHOCTH  Af,  KOI(PDHUIIMEHT

TEMIIEPaTyPOIPOBOLHOCTH df, 00BEMHYIO TEII0eMKOCTh Ct;

1) TeMIIEpaTypy Hadajia 3aMep3aHus TpyHTa Ty

P) KO3 PUIIHMEHTH! TMHEHHOTO PACIINPEHHS TIMHUCTBIX TPYHTOB B TJIOM M MEP3JIOM COCTOSHHSAX,
COOTBETCTBEHHO Ol W Olyf .

Kpome Toro, He0OX0IMMO OTIPENEIsITh COoJIepKaHie B TPYHTaX BOJOPACTBOPUMBIX COJICH, a TaKkxkKe
OpPTaHWYECKNX TMpHUMECEH M CTENEeHb HX pa3NoXeHWs. [lns KaMHA W KPYHHOOOJOMOYHBIX IODPOJ
CJIelyeT OIpPEAETATh BOJOMOIIIONIEHHE U MOPO30CTOMKOCTD (€CIH OHU IpEIHA3HAYEHBI AT YKIaAKU B
30Hax MMPOMEP3aHus).

Buabl TpyHTOB TUIOTHH W OCHOBAaHWH, WX (HU3MKO-MEXaHWYECKHE | TEIUIO(U3NIECKHE
XapaKTEePUCTHKH HEOOXOIMMO OMpeneNsiTh B cooTBeTcTBHU ¢ Tpeboanmsmu ['OCT 25100—82*
CHulI 2.02.02-85 u CHull 2.02.04-88.

XapakTepuUCTUKK  TPYHTOB  (IIPOYHOCTHBIE,  AeOpMalUUOHHbIE,  (WIBTPALIMOHHBIE U
TETIO(U3NUECKHE) CIEAYEeT ONPENesTh SKCIEPUMEHTAIFHO C Y4€TOM MX COCTOSIHUS I10 IJIOTHOCTH,
BIAXHOCTH W TEMIIEpaType, B KOTOPOM TPYHTBI OyAyT HaXOAWThCA B IUIOTHHE B MpoOIEcce ee
CTPOUTENBCTBA U 3KCIUTyaTalluy, sl TWIOTHH | Kitacca — ¢ y4eTOM MOCIEA0BaTENbHOCTH BO3BEACHHSA
Y BHJa HAINPSDKEHHO-/1e(OPMUPOBAHHOTO M TEMIIEPATypPHO-BIQKHOCTHOTO COCTOSIHUSI.

1.15*. s npoextupoBanus 1mioTHH | u I kjaccoB JONMOIHUTENBHO K XapaKTEPUCTUKAM TPYHTOB,
yKazaHHBIM B 11. 1. 14*, ciienyeTr onpenensTs:

a) PacyeTHOE COINPOTHUBICHUE CKATHIO U KOI(P(OUIMEHT pa3MAr4aeMOCTH HCXOIHOH TOpHOM
MOPO/bI — JUIsl KAMHSI M KPYITHOOOJIOMOYHBIX TPYHTOB;



0) aHM30TpONHbIE PUIBTPALUOHHBIEC U IPOUYHOCTHBIE XaPAKTEPHUCTHKH HAMBITBIX I'PYHTOB.

1.16*. XapaKTepuCTHKU TPYHTOB, ITPEeAHA3HAYCHHBIX JUIs YKJIAJKU B TEJIO INIOTHH U 1aM0, a Takxke
TPYHTOB HX OCHOBAaHMH CleQyeT yCTaHAaBIMBaTh IO MaTepHanaM HHXECHEPHO-T€OIOTMUECKUX H
TE€OKPUOIOTHYECKUX U3BICKAHUM U MCCIIEIOBAHUM.

IIpy NpoEeKTUPOBAHUU I'PYHTOBBIX COOPYKEHHH M3 MCKYCCTBEHHBIX CMECEH MX XapaKTEpUCTUKHU
OIPENESIIOT ITyTeM CIIeHUATBbHBIX UCCIIEI0BAaHUM.

XapakTepUCTUKK TPYHTOB HAMBIBHBIX IUIOTHH YCTAHABIMBAIOT C Y4ETOM JAHHBIX O ILUIOTHHAX-
aHaJorax, BO3BEACHHBIX M3 KapPbEPHBIX I'PYHTOB, OJU3KUX IO 3€PHOBOMY COCTaBy M (OpMe HacTHI K
TPyHTaM NPOEKTUPYEMOT'0 COOPYKEHHS M HAMBITBIX 110 OJJMHAKOBOW C aHAJIOTOM TEXHOJIOTHH.

IIpu Ha3HAUEHNM XapaKTEePUCTUK IPYHTOB HAMBIBHBIX IUIOTHH HAJIEKUT yUYUTHIBATh H3MEHEHHE UX
MoKas3aTeled ¢ TeYeHHEM BPEMEHHU II0 JAHHBIM aHAJIOTOB M HCCIECAOBAaHUNM WM IO pe3ylabTaTaM
IIPOBEACHUS ONBITHOTO HAMBIBA.

Jlisi  HEOIHOPOAHBIX  3EMIIIHBIX ~ HaMbIBHBIX MOoTHH (1. 3.1)  Qusuko-MexaHH4YecKue
XapaKTEePUCTHKH HaMBITOTO IPYHTA CIIEyeT ONpPeNeNaTh OTACIBHO A KaXKO! 30HBI.

1.17*. HopmartuBHBlE W pacyeTHbIE 3HAYCHUSI XaPAKTEPUCTHK TPYHTOB  (IUIOTHOCTb,
nedopmupyemMocTb, (HIBTPALMOHHBIE MTOKA3aTEMN W T.II.) CIEAYET YCTaHABIUBATh CTATHCTHUYECKOM
00paboTKOI pe3ysbTaTOB IMOJIEBBIX M JIA0OPATOPHBIX ONpEesieHNH, PYKOBOJCTBYSCh TPEOOBaHUSIMH
CHulII 2.02.02-85 n CHull 2.02.04-88.

IIpu nmpoeKTHpOBaHMM YaCTEW HAMBIBHBIX IJIOTHH, HAMBITBIX BBIIIE YPOBHS BOJBI, U3 MECUAHBIX,
TPaBUHHBIX U TAJICYHUKOBBIX I'PYHTOB PacueTHBIC 3HAYCHUS (PU3UKO-MEXAHWYECKHX XapaKTEPHCTHK
HaMBIBa€MOT'0 TPYHTa MOTYT IPUHUMATECS 110 JaHHBIM Tabj. 2 ¢ MOCieayIoned KOppeKTHPOBKOM 10
(akTHyecknM nokaszaressiM. [ITOTHOCTh cyXoro TpyHTa Ul YacTel HaMBIBHBIX IUIOTHH, HAMBITHIX 110]T
BOJly, CI€QyeT NIPUHUMATh KaK cpelHee apu(hMETHIECKOe MIOTHOCTH CYyXOro IPyHTa Py U IUIOTHOCTH
Pdmin HAMBIBAEMOT'O TPYHTa B MAKCUMAJIbHO PBIXJIOM COCTOSHUM.

Tabmnuua 2
I'pysr [TnoTHOCTH VYron BuytpenHero tpenust |Koaddurment
CYXOTO 'PYHTa | BOJOHACHIIIEHHOTO IPYHTA | (DHIBTPALIUH
L ™ @, Tpaj k, m/cyT
Ilecok:
NbLIEBATHIN 1,35—1,50 22—24 0,5—5
MEINKUI U cpeHui 1,45—1,60 24—30 2—25
KPYITHBIiA 1,55—1,65 30—32 5—-35
rpaBeIUCTHII 1,60—1,75 32—34 10—50
I'paBuiinbiit ¢ coxmepxanuem mnecka| 1,70—1,90 34—36 Cs. 30
menee 50 %

Ipumeuanusn: 1. Tabn. 2 cocTaBieHa AJst [PYHTOB C IUIOTHOCTBIO YacTull o, = 2,65 — 2,70 M’

2. Bonblune 3HAYCHHS IUIOTHOCTH pyg U Koddouimenta ¢uiubrpannu K OTHOCSTCS K TPYHTY C 3epHAMH
OKaTaHHOMU (bOpM])I, MCHBIINE — K I'PYHTY C HCOKaTaHHBIMHU 3€pHaAMU.

3. bonbiee 3HaYeHUE yIiia BHYTPEHHETO TPEHUS OTHOCUTCS K TPYHTY C HEOKaTaHHBIMHU 3€pHAMU, MEHbIIEe —
K TPYHTY C 3¢pHaMH OKaTaHHO# ()OPMBIL.

4. Ilpu ydere aHU3OTPONMHU XapaKTEPUCTHUK HAMBITHIX II€CUAHBIX TI'PYHTOB PEKOMEHAyeTCs B pacyerax
GUIbTpalMU U YCTOHYMBOCTH OTKOCOB HAMBIBHBIX IUIOTMH KOPPEKTHUPOBATh MPUBEJACHHBIC B Ta0J. 2 3HAYCHHS
ko3¢ dunrenTa GUIBTPALMHU U YIJIa BHYTPSHHETO TPEHHUS COTJIACHO OMBITHBIM JaHHBIM.

[TpouHOCTHBIE XapaKTEPUCTUKH KPYITHOOOJIOMOYHBIX TPYHTOB JIOMYCKAETCsl ONPECIISATh Ha OCHOBE
MOJIEIUPOBAHUS UX COCTABOB.

1.18. 3a pacueTHble 3HA4YEHUs IUIOTHOCTH CYXOTO I'PYHTa B Teje IUIOTHHBI CIIEAyeT NMPHUHUMATh
BEJIMYUHBI Oy, COOTBETCTBYIOIUE OJJHOCTOPOHHEW NoBepuTeabHON BepositHocTd oo = 0,95. Mcxons u3
3TOr0, YCTaHABJIMBAIOT KOHTPOJIbHBIE MTOKa3aTeNd (PU3UKO-MEXAaHUUECKUX XapaKTePUCTHK TPYHTa JUIs
COOPY>KEHUS B LIEJIOM WJIH OTAENBHBIX €ro 4acTeil.

1.19*%. B mpoekTtax HEOOXOOUMO MpeoyCMaTpUBATh T€OTEXHHYECKHN KOHTPOJIh 32 BO3BEICHHEM
IUIOTUHBI U COCTOSIHHMEM €€ OCHOBaHMA. IIpy BBIIOJIHEHMH T'€OTEXHHUYECKOTO KOHTPOJS CIEAyeT
yuutbiBath TpeboBanuss CHull 3.02.01-87, CHull 3.07.01-85 u npoexkra.

IIpn crpouTensCTBE IUIOTHH B CEBEPHOW CTPOHMTENHLHO-KIMMATHYECKOH 30HE HEOOX0ANMO
JOTIOJTHUTEIBHO OCYIIECTBISATH KOHTPOJIb 32 TEMIIEPATypPHBIM COCTOSIHUEM I'PYHTOB TeJla M OCHOBAHUS



TUIOTUHBI, @ TAK)Ke 38 TEMIEpaTypHBIM COCTOSHHEM I'PYHTOB B Kapbepax, OypTax 3MMHEro XpaHeHWUs,
IPU TPAHCIIOPTUPOBAHUU U YKIIAJIKE.

1.20*. TINOTHOCTPh CIOKEHUS TPYHTa 3EMIITHBIX HACBITHBIX, KaMEHHO-3€MIITHBIX M KaMEHHO-
HAOPOCHBIX IUIOTUH CIIEAYET Ha3HAYaTh C Y4ETOM:

a) UCCIIeJIOBaHW CBOMCTB TPYHTOBOTO MaTepuaja M PacIoJIOKEHHUS €ro B Teje MJIOTUHBI (KaK 1o
BBICOTE, TaK 1 I10 JIeMeHTaM npoduis);

0) BHEIIHUX HATPY30K;

B) HaIPsDKEHHO-1e(hOPMUPOBAHHOTO COCTOSHHS,

I') crioco0a OTCHIIKHU U YIJIOTHEHHS TPYHTOBOTO MaTepraia U UHTCHCUBHOCTH BO3BEICHHS.

I110THOCTH ClIOKEHMsI TPYHTa, KaK MPaBUJIO, HA3HAYAIOT NEPEMEHHOM MO BBICOTE IUIOTHUHEL Ilpu
9TOM, YYHUTHIBas HM3MEHEHHE €ro (HU3MKO-MEXaHWYECKHX CBOWCTB B TPOIECCE CTPOHUTENBCTBA H
9KCIUTyaTallH COOPYKEHHsI, 00JIee INIOTHBIM IPYHT MPUHUMAIOT JJIsl HU)KHUX YacTeH INIOTHHBI.

s 110THH, BO3BOAMMBIX B CEHCMUYECKUX paldOHAX, IUIOTHOCTb CIIOKEHUS I'DYHTa B BEPXHEH
YacTH WX NMPOQMIS CO CTOPOHBI BEpXHEro Obeda NODKHAa OBITH BBIINIE, YEM B OCTAIBHBIX YaCTSIX.
Pa3meps! 3TOI 9acTu ONpENENIOT PacyeToM B 3aBHCUMOCTH OT KOHCTPYKLHHU IUIOTHHBI C y4€TOM
tpeboBanuii CHull I1-7-81*.

B ceBepHOil cTponTEeNpHO-KIMMAaTHUECKOH 30HE BEPXHIOIO IPOMEP3alOIIyI0 YacTh INIOTHHHI (BHIIIE
HITY) cenyer BO3BOANTH W3 YIUIOTHEHHBIX HEITyYHMHUCTHIX WIN CIA0O0yYHMHUCTBIX TPYHTOB.

OKOHYATENPHO IUIOTHOCTH  CIIOXKEHHUS TpyHTa  YCTaHABIMBAIOT CPABHEHUEM  TEXHUKO-
9KOHOMUYECKHUX TTOKa3aTeneil pa3pabaTbIBAEMbIX BapUAHTOB.

1.21*% Jng mmotud | w |l kiaccoB W3 TPYHTOBBIX MaTEpHANOB CIEAyeT, KaK IPaBHIIO,
IpegyCMaTpUBaTh OIBITHBIE 3arOTOBKM, OTCBHIIKY M YKaTKy MM HaMbIB I'PYHTOB Ha YydYacTKax,
MPEATIOYTHUTENHFHO PACTIONIaraeMbIX B Mpeaenax MpoHIbHEIX 00bEMOB IIPOSKTUPYEMOTO COOPYKEHHUS,
UL OTPaOOTKH TEXHOJIOTHH CTPOUTENBHBIX PAa0OT, YTOUYHEHHUs PACUETHBIX XapaKTEPUCTHK, a JUIA
HAMBIBHBIX IUIOTHH TaKKe JUIS ONpENeNieHNs] PacKIaJKU TpyHTa ((PpaklMOHUPOBAHUS) MO JJIUHE
OTKOCa HaMBbIBA.

[TroTHOCTH KPYITHOOOIOMOYHBIX IPYHTOB KAMEHHO-3EMJISTHBIX 1 KAMEHHO-HA0pOocHBIX ToTHH |1 1
IV xmaccoB momyckaercst Ha3Ha4aTh 1O AHAJIOTaM C YYETOM 3€pHOBOTO COCTaBa IPyHTA, MPOYHOCTH
KaMH$ Ha C)KaTue, TOJIINHBI OTCHIIIAEMOT0 CJI0S, a TAKXKE METOI0OB €r0 YIUIOTHEHHUS.

2. 3EMJUISIHBIE HACBIITHBIE ITJIOTUHbI

2.1*. 3emisiHBIC HACBHITHBIC IUIOTHHBI IO KOHCTPYKIHMH TeNa W TPOTHBOQPIIBTPAIIIOHHBIX
YCTPOMCTB B Telie U OCHOBAHUU MOJPA3/ICISIFOT Ha OCHOBHBIE BUJIbI, yKa3aHHbIEC B Ta0J. 3 1 Ha ueprT. 1.

Tabmuma 3

DJIeMEHTHI IIJIOTHHBI BI/IZ[ IIJIOTUHBI

Teno mIoTHHEL OpnoponHas (4epT. 1, a)

Heonnopoanas (uepr. 1, 0, B)

C 5KpaHOM W3 HETPYHTOBBIX MarepuaoB (uepT. 1, )

C rpyHTOBBIM SIIPOM (BEPTHKAIBHBIM HJIM HAKJIIOHHBIM), 4epT. 1, 1
C merpyHTOBOI1 Mradparmoii (ueprt. 1, e)

C rpyHTOBBIM 3KpaHOM (uepT. 1, k)

[MporuBodunerpanmonnoe |C 3yoom (uepr. 1, 1)

ycTpoiicTBO B ocHOBaHMH |C MHBEKIMOHHOH (IIEMEHTAI[MOHHOW | Ap.) 3aBecoi (uepT. 1, 1)
TUTOTHHEI Co creHkoi, mmyHToM (depr. 1, e)

C nonypowm (uepT. 1, k)

Ilpumeuanusn: 1. I'pyHTOBBIC MPOTUBOGHIBTPAIIMOHHBIC YCTPOHCTBA HEOTHOPOIHON MJIOTHHBI TIPU OOJBIIOH

ux tomuune b, | —— < 1,0 | nassBaror BepxoBbIMU (4epT. 1, 6) MM LEHTPAIbHBIME (4epT. 1, 8) mpU3Mamu
um
(TpOTHUBOGMIBTPAIIMOHHBIMH ) COOTBETCTBEHHO HX PACIIONIOKCHUIO.

2. KOHCTpYyKIIMH Telia INIOTUHBI MOTYT COYETAThCS C PA3IMYHBIMU KOHCTPYKLIHUAMH IIPOTHBO(UIBTPALIHOHHBIX
YCTPOIICTB B €€ OCHOBAaHMHM; BHIOOP 3aBHCHT OT I'€OJOTMH OCHOBAaHHUS M OOOCHOBBIBACTCS pacueTaMH M TEXHHKO-
9KOHOMHYECKMM COINOCTAaBJICHHEM BAPHUAHTOB. BO3MOXHO CONpPSHKEHHE Tejla IUIOTHHBI C OCHOBaHHEM 0e3
HPOTUBO(GUIBTPALIMOHHBIX yCTPOHCTB.



Yepr 1. Buabl 3eMJISIHBIX HACBIIIHBIX IVIOTHH

a—oic— cM. Taba. 3; 1 — Teno IUIOTHHBL, 2 — TOBEPXHOCTh JIETPECCHH; 3 — JpeHax; 4 —
KpEIUIEHHE OTKOCOB; 5 — BEpXO0Bas I'PYHTOBasi MPOTHBO(PMIBTPALOHHAS TIpH3Ma; 6 — nnadparma;
7 — BepxoBas npu3Ma; 8 — Hu30Bas npu3Ma; 9 — nepexoaHblid cioif; 10 — 3KkpaH U3 HErPYHTOBBIX
marepuasioB; 11 — rpyHTOBOE sapo; 12 — 1eHTpanbHas TPYHTOBas NPOTHUBOGMILTPALUMOHHAS
npusma; 13 — mmyHT Wi creHka; 14 — moHyp; 15 — wHBeKnnOHHas (LEeMEHTalMOHHAs) 3aBeca
(Bucsiuas); 16 — 3y0; 17 — rpyHTOBBII dKpaH; h — BBICOTA TIOTHHBL, D — HIMpHHA MIOTHHBI TIOHU3Y;
Dym — HIMpHHA TPOTHBOQUIBTPALNOHHOIO YCTPOHCTBA MOHU3Y; by, — IIMPHHA IIOTHHEI 110 IPebHIO;
My, — k03¢ ULKEHT BEPXOBOT0O 0TKOCA; My — KO PHUIUEHT HU30BOTO OTKOCA

B ceBepHOIl CTPOUTENBHO-KINMATHYECKON 30HE 3€MIISIHBIE HACBINHBIE MIOTUHBI B 3aBUCUMOCTH OT
TEMIIEPAaTYPHOTO COCTOSIHMS TPYHTOB, KOHCTPYKLIHH Tela W HPOTHBOQHIBTPAIMOHHBIX YCTPOWCTB
MOJIpa3/ICNsAIOT Ha OCHOBHBIC THITbI M BUAIbI, yKa3aHHbIe B Ta0M. 3.1 u Ha uepT. 1.1.

Tabmuma 3.1
Tun DIEeMEHTHI TIIIOTHHEI Bun nnotuHs!
TUIOTHHBI
3emnsinast | Tenmo muoTHHBL Opnnoponnas (uept. 1.1, a)
HACBIITHAs C rpyHTOBBIM 3KpaHoM (4epT. 1.1, 0)
Tanas C smpom (uepr. 1.1, B)
C uenrpansHON pu3Moit (dept. 1.1, 1)
C nnadparmoii (uepr. 1.1, 1)
C 5KpaHOM W3 HErPYHTOBBIX MarepuasioB (uept. 1.1, e)
IIpotuBoduIbTPALIHOHHOE C 3yboom (ueprt. 1.1, 6, B, €)
ycTpoiicTBO B ocHoBaHUM |C MHBEKIMOHHOW (LIEMEHTAlMOHHOIT) 3aBecoit (uept. 1.1,
TUTOTHHBI e)
Co crenkoii, mmmyaToMm (aept. 1.1, )
3emnsHas | Teno muoTUHBI OnnopoaHas ¢ Mep3I0THOH 3aBecoi (uepT. 1.1, x)
HACBITTHAs C sopom U ¢ Mep3IIOTHOI 3aBecoit (dept. 1.1,3)
Mep3ast C UeHTpambHOW MNPU3MONM M C MEp3JIOTHOW 3aBecoi

(uepr.1.1, n)

IIpotuBOPHUIBTpPAIIMOHHOE
YCTpPOHCTBO B  OCHOBaHUU
TUIOTHHEI

C Mep3noTHO# 3aBecoit (uepr. 1.1, Xk, 3, n)
C 3y0oM 1 Mep3nioTHOI 3aBecoi (ueprt. 1.1, 3)




‘IepT. 1.1. Tunbl 4 BUABI 3eMJISIHBIX HACBIITHBIX IJIOTHH,
B0O3BOJAUMBIX B ceBepﬂoﬁ CTPOHTBHBHO-KJII/IMZITI/I‘{eCKOﬁ 30HE

a — u — cM. Tabn. 3.1; 1 — Temo TIOTHHBEL, 2 — TOBEPXHOCTh NETIPECCHU; 3 — JPEHAK;
4 — KpernJeHue OTKOCOB; 5 — TeIJIOM30JIALUOHHBIN cloi; 6 — nuadparma; 7 — BepxoBasi IpU3Ma;
8 — wHm3oBas mpusMa; 9 — mepexoaHblii cioif; 10 — 9SKkpaH W3 HErPYHTOBBIX MaTEpUAJIOB;
11 — rpyHTOBOE siipo; 12 — 1eHTpanbHas TPYHTOBas MPOTHBO(PMIBTPALIOHHAS IIPH3MA;

13 — mmyHT Wm cTeHka; 14 — TpyHTOBEIA dKpaH; 15 — WHBEKIIMOHHAS (IIEMEHTAIIMOHHAs) 3aBeca;
16 — 3y0; 17 — uemeHTalMoHHas rajepes; 18 — 3amopaxkuBaromias cucrema; 19 — nuHus paszuena
TaOro0 M MEP3J0T0 TPYHTOB; N — BBICOTA MIOTHHBL, b — IIMpHHA MIIOTHHBL OHU3Y; byy — IIHpHHA
IPOTHUBO(QMIBTPAIIMOHHOTO ~ YCTPOWCTBA MHOHM3Y; Dy, — [MpHHAa IUIOTHHBI IO TPEOHIO;
My, — k03¢ (PUIHEHT BEPXOBOTO OTKOCA; M — KOI(PPHUIHUEHT HU30BOTO OTKOCA

2.2*. Tlpy NpOEKTUPOBAHUM 3EMIISIHBIX HACBHIMHBIX IUIOTUH HAa HECKAJILHOM OCHOBAHUH CIIEAYET
OTJaBaTh NPEANOYTEHHE OJHOPOAHBIM IUIOTHHAM, a Takke IJIOTUHAM C  TPYHTOBBIM
MPOTUBOMMIBTPAIIMOHHBIM YCTPOHCTBOM (IIPU3MOH, SAPOM, SKPAHOM).

ITpn mpOEKTHPOBAHWM TUIOTHH B CEBEPHOW CTPOMTENLHO-KIMMATHYECKON 30HE Ha HECKAIBHBIX
OCHOBAHUAX, CIIOKCHHBIX H3 MaJO0- W CPCAHCCKUMACMBIX IIpU OTTaMBaHUW MEP3JIbIX T'PYHTOB,
MPENOYTEHUE CIeAYeT OT1aBaTh MEP3JIbIM INIOTUHAM C SPOM, a Ha CHJIbHOJIBIUCTHIX OCHOBAaHUSIX —
MEp3JIbIM TUIOTHHAM C LIEHTPAILHOM MPOTHBO(MIBTPAIIMOHHON TIPHU3MOIA.

2.3. Ilpu BO3BeAEHMM IUIOTHH B [BE WJIM HECKOJIBKO OYEpeAeH CleayeT, Kak IpaBuiIo,
MPOEKTUPOBATh MX OJAHOPOJHBIMU WM HEOJHOPOJIHBIMH — C MPOTHBOQHIBTPAMOHHON BEPXOBOU
MPU3MOI UJIH C SKPAHOM.

2.4*. 3emusHbIC IUIOTHHBI, 1aMOBI, TIPOTUBO(MMIBTPAIMOHHBIE YCTPOHCTBA HATOPHBIX COOPY KEHHUH
B BHJIE 9KPAHOB, S/IEP ¥ OHYPOB MOKHO BO3BOANTH OTCBHIIIKON IPYHTOB B BOAY.

I'pyHT OTCHIMAIOT B BOAY Kak B MCKYCCTBEHHbIC MPYAKH, TaK M B €CTECTBEHHBIC BOHoeMHbI (0e3
MOCTPOUKH NEPEMBbIYEK ¥ OPraHU3aluH BOJOOTINBA) C YYETOM IITyOHH U CKOPOCTEH TEUEHUS.

TPEBOBAHUA K MATEPHAJIAM

2.5*. 3eMIIsIHBIC HACHITTHBIC IDIOTHHBI MOYKHO BO3BOJIHTH M3 BCEX BHUIIOB TPYHTOB, 38 HCKIFOUCHUEM:

a) coIepXKallnX BOJOPACTBOPHMEIC BKITIOYEHHS XJIOPHUIOHBIX cojeid Oomee 5% mo Macce,
cynbdaTHBIX WK cynbhaTHO-XJI0pUAHBIX Oonee 10% mo Macce;

0) comep)KalMX HE MOJHOCTHIO PA3JIOKHUBIIKECS OPraHUYECKHE BEIIeCTBA (HApHMEp, OCTATKH
pacteHuii) Oonee 5% MO Macce WM IOJHOCTHIO PA3JIOXKHUBIIUECS OpPraHUYECKHE BCIICCTBA,
Haxozsmmecs B amopdHOM cocrosanH, O6onee 8% 1mo macce,

B) CHJIbHOJIBJJUCTBIX U JIbUCTBIX TPYHTOB.

yKa3aHHbIe B HOHHyHKTaX «a»n " ((6)) I'pyHT])I [[OHyCKaeTCH l'[pI/IMeHHTI) IJIs1 CO34aHus TeJia
TUTOTHHBI TIPY HAJTMYUH COOTBETCTBYIOIIETO 0OOCHOBAHHS U MIPH YCIOBUH MPOBEACHUS HEOOXOIUMBIX
3alIUTHBIX UHKCHEPHBIX MEPOIIPUSATHIA, & TAKIKE COOJIIOICHNUS TIPABHII OXPAHBI IOBEPXHOCTHBIX BOJ| OT
3arpsI3HEHUS CTOYHBIMA BOIAMH.



B ceBepHOW  CTPOMTENBHO-KIMMATHYECKOH 30HE  JOMYCKAeTCS NPUMEHEHHE  Mep3JIbIX
CJ1a00JIBANCTEIX TPYHTOB IIPH BO3BEIECHHM 3EMIISTHBIX HACBHITHBIX IUIOTHH IIPH COOTBETCTBYIOLIEM
000CHOBaHHY.

2.6%. Jlna co3maHWs TPYHTOBBIX NPOTUBOQMIBTPALMOHHBIX YCTPOHCTB B Tel€ U OCHOBaHUH
IUIOTHHBI (3KPAHOB, S7ep, TOHYPOB, 3yOheB) CleqyeT MPUMEHATh c1a00BOJOIIPOHUIIAEMBIE TPYHTHI.

[Tpu BBIOOpE 3THX IPYHTOB HAJUICKUT YUUTHIBATH CIEAYIOIIEE:

a) HanOoJiee TPHUTOJHBIMU TPYHTaMH Uil 00pa3oBaHUS NPOTUBOQWIBTPAIMOHHBIX YCTPOICTB
SIBJISIFOTCS TIIMHUACTBIE ¢ Kod(duimentom ¢uisTpammn K < 0,1 M/CyT ¥ NpH YmcCie MIACTHYHOCTH
lp = 0,05 (pu cooTBeTcTBYIOMEM 060CcHOBaHUH |, > 0,03);

0) InomyckaeTrcs HPUMEHATh HMCKYCCTBEHHYIO T'DYHTOBYIO CMeECh, COJEpI)KAIlyl0 TIJIMHHCTHIC,
TMIECYaHbIe, IPECBSIHBIE W KPYITHOOOJIIOMOUYHBIE IPyHTHI. COCTaB IPyHTOBOM CMECH CIIEAYET ONPEICISTh
MO pe3yjbTaTaM WCCIEAOBAaHUH M TPOBEPKH €ro B IPOW3BOJCTBEHHBIX YCJIOBHSX Ha OIBITHBIX
OTCBINIKaX M BBIOMPATh HA OCHOBAHWH TEXHUKO-OKOHOMUYECKOTO CPaBHEHHS BApHAHTOB;

B) U1t dKpaHoB U moHypoB mwiotuH Il u IV kmaccoB momyckaercss mpuMmeHATs Topd (¢ ydeTom
yKkazaHuit m. 1.5%), mpuuemM HE0OXOAMMO TNperyCMaTPHUBATh 3AIIWTHOE MOKPBITHE M3 MHUHEPATbHBIX
TPYHTOB.

B ceBepHOIl CTpoOHTENFHO-KIMMATHUECKOM 30HE JIOMyCcKaeTcss NpUMEHeHHe Topda B KauyecTBe
MaTtepuraa Jyuis 3KpaHoB 1 TIOHYPOB IUIOTHH IIPU COOTBETCTBYIOIIEM 000CHOBAHHH;

I) JIOITyCKaeMble BEIMYHMHBI 3aCOJCHHOCTH TPYHTOB, NpEJHA3HAuYEHHbIE K YKIAaIKe B sapa U
NPOTUBOMMIIBTPAIIMOHHBIE TMPU3MBI MEP3JIBIX IUIOTHH, CJEAyeT YCTaHaBIWBATh IO pe3yJbTaTaM
TETIOTEXHUYECKNX PACUeTOB M Ha OCHOBAHHU TEXHUKO-IPKOHOMHUYECKOTO CPAaBHEHHUS BAPHAHTOB.

2.7*. IlecuaHble TPYHTHI (MEJIKO3EPHHUCTHIE, CpEIHEH KPYITHOCTH M KPYIHBIE) CIEAyeT MPHUMEHSTh
JUIL ONHOPOAHBIX IUIOTHH W IUIOTUH C IIEHTPAJbHOM WIM BEPXOBOH NPOTHBOQHUIBTPALMOHHON
NpU3MOH, eciiu obecrieynBaeTcss (UIbTPALMOHHAS NPOYHOCTh TPYHTOB IUIOTHHBI, a BEJIMYMHA
(UIBTPaIMOHHOTO pacxojia BOJBI Yepe3 ee TEeNO JIOMYCTHMA 110 pe3yJIbTaTaM BOJOXO3SHCTBEHHBIX U
9HEPrOIKOHOMUYECKUX PacUeTOB.

2.8*. Ilecuanple U KPYITHOOOJIOMOYHBIE TPYHTHI IIPH HEOOXOAUMOW MPOYHOCTH, MOPO30CTOHKOCTH
M BOJIOCTOWKOCTH W TPHU OOECHEYCHUH CONPSHKEHHS C MPOTUBO(WIBTPAIMOHHBIM YCTPOWCTBOM M
OCHOBaHHMEM JIONyCKaeTCs NMPUMEHSTh 0e3 OrpaHMYeHWil JUIs TPU3M 3€MIISIHBIX HACBHIMHBIX IUIOTHH.
Bo3MOXHOCTh YKIagKd O3THUX TPYHTOB B TEJIO IUIOTHHBI Ompenensercs (WIbTPanuoHHBIM,
TEPMOBIAXHOCTHBIM 1 HAMPSKEHHBIM COCTOSHHEM IUIOTHHBI.

OYEPTAHHUA OTKOCOB U I'PEBHS IIVIOTUHBI

2.9. KpyTu3Hy OTKOCOB IJIOTHHBI HaJJISKUT Ha3HAyaTh MCXOJS M3 YCIIOBHS MX YCTOHUMBOCTH C
y4eToM:

a) (PU3UKO-MEXAHNUECKUX XaPaKTEPUCTHK TPYHTOB OTKOCOB M OCHOBAHHS;

0) ICHCTBYIOIMX HA OTKOCHI CHJI. COOCTBEHHOI'O BecCa, BIMSHUSA BOIBI (B3BCIIMBAHMUS,
(UITBTPAMOHHBIX CHJI, KAMWIUIAPHOTO JABJICHUS ), CEHCMUYECKUX, AMHAMUYECKUX, BHEIIHUX HAarpy30K
Ha rpeOHe U OTKOcax | Jp.;

B) BBICOTHI IUTOTHHBI,

T') IPOU3BOJICTBA pabOT MO BO3BEACHHIO TUIOTUHBI U YCIIOBUH €€ SKCILTyaTallnH.

Ilpy mpenBapuTenbHOM  HAa3HAYEHHMHM KPYTHU3HBI  OTKOCOB  JIOIYCKAaeTCSl  IMOJIb30BaTHCS
AQHAJIOTWYHBIMM JIAaHHBIMH TIOCTPOCHHBIX COOPYXEHHH C TIOCIenylomed MpPOBEpPKOH pacyeToM
YCTOWYUBOCTH OTKOCOB.

[Tpy HanMuMM Ha BEPXOBOM OTKOCE IUJIOTHHBI dKpaHa, 00pa30BaHHOIO MAaTepHaJOM, HMEHOIHM
GoJiee HU3KKE 3HAYCHUS (@ U ¢ 110 CPABHEHUIO C COOTBETCTBYIOIMMHI XapaKTEPUCTUKAMH TPYHTOB Teja
IUIOTHHBI, KPYTH3HY BEPXOBOTO OTKOCA CJIEAyeT Ha3HAa4aThb C y4YeTOM HE TOJIBKO BO3MOKHOCTH
0OpyILIeHUsT OTKOCA B LIEJIOM, HO M CJBUTa DKpaHa [0 KOHTAKTYy C TEJIOM IUIOTHHBI, a TAK)X€ CABUTA
3aIIUTHOTO CJIOA 110 HOBEPXHOCTH KpaHa.

2.10. Ha oTkocax IUIOTHH, KaK IpaBHJIO, CIEAYET MPEeayCMaTpUBaTh YCTPOMCTBO OepM, onpeessis
UX YHCIO B 3aBHCHMOCTH OT BBICOTHI IIOTHHBI, YCIOBHH HPOM3BOJCTBA PadOT, THUIIOB KPEIUICHHS
OTKOCa | ero o0mIeil yCcToiunBOCTH.

bepmel cnenyer npeaycmaTpuBaTh Ha BEPXOBOM OTKOCE y HUKHEH TpaHULbl €ro KperwieHus s
co3JaHusl He0OOXOIUMOTO yIIOpa, Ha HU30BOM OTKOCE — JIISI CIIy>KeOHBIX MPOe30B, cOOpa U OTBOAA
aTMOC(EpHBIX BOJ, pa3MeeHIs KOHTPOIBHO-M3MepUTeNbHOH ammapaTtypsl (KIA).

VYerpoiicTBo 6epM HE ZOIKHO BECTHU K YIIOJIOKEHUIO OTKOCA, ONPEAEIEHHOTO PAaCUETOM.



2.11. 1lupuny rpeOHs IUIOTHHBI CIIeIyeT YCTaHABIMBATh B 3aBUCHMOCTH OT YCJIOBHU
MPOM3BOJICTBA PAa0OT M AKCIUIyaTaly (MCHOJNB30BaHUS TpeOHs s Mpoesna, Mpoxoja W JIpYyrux
nenei), Ho He MeHee 4,5 M.

[npury rpebHS IUIOTUHBI B MECTAX CONPSDKEHUS C JPYTMMH COOPYXCHUSIMU WIH ¢ Oeperamu
CJICAYCT yCTaHaBJIMBATb B COOTBECTCTBUU C KOHCprKHPIeﬁ COIIPAXKEHUA U HCOGXOI[I/IMOCTI)}O CO31aHUs
TUTOIIA IOK.

2.12*. OtmeTKy TpeOHs IUIOTHHBI ClIeAyeT Ha3HayaTh HAa OCHOBE pacyueTa BO3BBIIICHUS €ro Hal
pacdyeTHBIM yPOBHEM BOJBI.

Bo3Brienue rpe6H${ IUIOTUHBI HAJJIC)KUT OMPEAC/IATE I ABYX CJIy4acB CTOAHHA YPOBHS BOJbI B
BepxHeM Obede:

a) mpu HOpMambHOM moxnopHoM ypoBHe (HITY) wmm npm OGomee BBHICOKOM ypOBHE,
COOTBETCTBYIOIIEM NPOIYCKY MaKCHMAaIbHOTO NABOJKA, BXOJSIIETO B OCHOBHOE COUYETAHUE HATPY30K
U BO3JCHCTBU;

0) mpu dopcupoBannoMm noxnopHoM yposHe (PIIY), mpu mpomycke MakCHMajbHOTO IAaBOJKA,
OTHOCHMOTO K OCOOBIM COYETaHHSM Harpy3oK M Bo3IeHcTBHA. Bo3BbiieHwe rpeOHs IIOTHHEL hs B
000mX CcIy4asx olpenensercs mo Gopmye

h

rae A hgt — BETPOBOI HATOH BOJIBI B BEpXHEM Obede;

Nrun 196 — BBICOTA HaKaTa BETPOBBIX BOJIH 00eCIeYeHHOCThIO 1 %;
a — 3arac BO3BBIIICHHS T'PEOHS TUIOTHHEI.

ITpn ompeneneHun MepBHIX ABYX ciiaraeMblx ¢opmyist (1) ciaenyer npuHUMaTh 00€CTIEYeHHOCTH
CKOPOCTH BETpa Ul pacueTa 3JIEMEHTOB BOJIH, HAKaTa M HarOHa IIPH OCHOBHOM COYETaHUH Harpy3oK U
Bo3zeiicteuii (mpu HITY) mo CHull 2.06.04-82* mpu oco0oM coYeTaHWH HArpy30K M BO3IECHCTBHIA
(mpu ®ITY) 3Tn obecrieueHHOCTH clietyeT NpuHUMaTh s coopyxenuid | — II kimaccos 20 %, ms 111
kimacca — 30 %, g IV xmacca — 50%. 3amac a ans BceX KIIAcCOB IUIOTHH CIIEAYET NMPUHUMATh He
menee 0,5 m.

W3 1ByX mosryueHHBIX Pe3y/IbTaTOB pacyeTa BRIOMPAIOT 0oJiee BEICOKYIO OTMETKY IpeOHS.

ITpu BO3BEeIEHMH IUIOTHHBI B CEHCMHUYECKMX paiioHaX OTMETKY I'peOHs clienyeT HasHaudaTh C
YYETOM BBICOTHI IPaBUTAIIOHHON BOJIHBI, BO3HHUKAIONIEH B BOJOXPAHWIHILE B cliydae oOpa3oBaHuUs B
HEM CEHCMOTEKTOHMYECKNX Je(OopMalnii NpH 3eMIIETPSICEHUH, ONPEAENsIEMON B COOTBETCTBHH C
tpeboBanusimu CHull I1-7-81*.

OTMeTKy rpeOHS MIIOTHHBI IPOSKTUPYIOT C YYETOM CTPOUTEIBHOTO MOJbeMa, Ha3HaAYaeMOro CBEpPX
ompeneneHHoro no m.2.12* poseeimeHus hg. BennunHy CTpoMTENBHOrO MOABEMA OMPENCISOT IO
MIPOTHO3UPYEMOii ocanke TpeOHs cormacHo mir. 5.16* u 5.17*.

2.13. Ilpu Hanmuuuu Ha rpeOHE IUIOTHHBI CIUIOIIHOTO MapareTa, pacCUMTaHHOTO Ha BO3JCHCTBHE
BOJIH, BO3BBIILICHHE €r0 BepXa HaJ YpPOBHEM BEpXHEro Obeda HaIIeKHUT NPHUHUMATh HE HUXKE
3HAYCHMH, MOITY4YEHHBIX, 10 (¢opmyiie (1). Bo3Brienue rpeGHs IUIOTHHBI B 3TOM CiIydae Ha3HA4aroT
Ha 0,3 M Hag HITY win va otmeTke IV, nmpudeM MPUHAMAIOT BEICITYIO U3 HUX.

2.14*. Tlpu pacrnojoX€HHH aBTOJOPOTM Ha TpeOHE IUIOTHHBI OTPAXKICHUS W HAIPaBJISIOLINe
YCTPOWCTBA CICIYET BBIMOIHATH B COOTBeTCTBUU ¢ TpeboBanusmu ['OCT 23457—86.

2.15. B ciyqae, ecnu rpeOeHb MIIOTHHBI WIIM €€ OTKOCHI CJIOXKEHBI U3 TIIMHUCTHIX TPYHTOB, CIIEAYET
MpeAyCcMaTpUBaTh HMX 3aIIUTy OT CE30HHOTO MPOMEP3aHUsl CIOEM II€CYaHOTO, TPABUHHOTO WIIH
mEe0CeHUCTOr0 TpyHTAa. TONIIMHY 3allMTHOTO CJOS CledyeT Ha3HadyaTh B COOTBETCTBHUH C
TEIJIOTEXHUYECKUMH ~ pacueramu. [Ipu  cooTBeTcTByMomeM OOOCHOBAaHMM  JIONyCKaeTCs  He
IpegyCMaTpUBaTh yCTPONUCTBO 3aIIUTHOTO CIIOSL.

s =Mgor +Rpypio; +a, 1)

KPEIVIEHUE OTKOCOB

2.16. OTKOCHI 3€MIISIHBIX HACBHIMHBIX TUIOTHH CIEAYeT 3allUIIaTh CIEUUaIbHBIMUA KPETUICHUSIMH,
pacCYNTaHHBIMU Ha BO3JICHCTBHE BOJIH, JIbJA, TCYCHUH BOIBI, H3MCHEHUS YPOBHS BOJIBI, aTMOC(HEPHBIX
0CaJIKOB, BETPa U MPOUYNX KIMMATHIECKHUX U JPYTUX Pa3pyMIAIOMIHX OTKOC (haKTOpOB (IPOHUKHOBEHUS
3eMJICPOMHBIX )KUBOTHBIX, ITy9EHUS TIIMHUCTOTO TPYHTA B 3UMHHNA NEPUOL | P.).

2.17. Jna 3ammThl BEPXOBOTO OTKOCA, KAaK IPaBWIIO, CIEAYET MPUMEHSTh CIEAYIOIINE BUIbI
KpETUICHUMN:

a) KaMeHHbBIC (HACHITTHBIC);

0) OCTOHHBIC MOHOJIUTHBIC, JKEIC300€TOHHBIE COOpPHBIC M MOHOJHUTHBIE C OOBIYHOW W
[IPEIBAPUTENIBHO HANIPSYKEHHOU apMaTypou;

B) ac(hanbTOOCTOHHEIE;

') OMOJIOTHYECKHE.



[lpy HamWuuM OaHHBIX, OOOCHOBAHHBIX HCCJICJOBAHUSIMH WJIH OIBITOM CTPOUTEILCTBA H
SKCIUTyaTallud IUIOTHH, JOIyCKAeTCS TMPUMEHSTh W JPYTHe BUABI KPEIUICHUH BEPXOBBIX OTKOCOB,
HaTpuMep, TPaBUHHO-TaJICIHUKOBEIC, TPYHTOIIEMEHTHEIC U JIP.

2.18. Bun kpemneHHs CIeAyeT YCTaHABIMBATH HCXOAS M3 TEXHUKO-dKOHOMHYECKOW OICHKH
BapHaHTOB C YYETOM MaKCHUMAaJIbHOTO UCIOJIb30BAHUSA CPEICTB MEXaHU3AIMHM U MECTHBIX MaTepPHaJIoOB,
XapakTepa TPyHTa Teja IUIOTUHBI U OCHOBAHUS, arpeCCUBHOCTU BOJBI, OJTOBEYHOCTU KPEIUICHUS B
YCIIOBHSIX IKCIUTYaTAIlUH, apXUTEKTYPHBIX TPEOOBAHMIA.

2.19. KperuieHre BEpXOBOTO OTKOCA IIOTHHBI JICIUTCS HAa OCHOBHOE, PACIIONIOKEHHOE B 30HE
MaKCHUMAaJIbHBIX BOJIHOBBIX W JICIOBBIX BO3JCHUCTBHIA, BO3HUKAIOIIUX B DKCIUTyaTAI[HOHHBIN MMEPHO, U
00JIeTYeHHOE — HUKE OCHOBHOT'O KPEIUICHUS.

BepxHeit rpaHumell OCHOBHOTO KpEIUICHHS, KaK MPaBWIO, CIEIyeT CUYHTAaTh OTMETKY TpeOHS
TUTOTHHBL.

B ciy4ae 3HAUMTENBHOTO BO3BBINICHHMS T'pEOHS HAJ pPacUCTHBIM YPOBHEM BOMIBI OCHOBHOE
KpeIUIeHHe CIIe[yeT 3aKaH4YMBaTh HIDKE IpeOHS HA OTMETKE BBICOTHI Hakarta Ny, Jamee 10 TpebHs
JIOBOZST 00JIeTIeHHOE KPEIUICHHUE.

2.20. HwkHIOI0 TpaHHUIly OCHOBHOTO KpPEIUICHHS CIIeAyeT Ha3HadaTb, CUATas OT MHHAMAIBLHOTO
YpOBHS cpabOTKK BOJOXPAHUIMIIA HA TIIyOHHE

h= 2h1%. (2)

[Ipu 3TOM HWXKHSAS TPaHWIA OCHOBHOTO KPEIUICHHS IOJDKHA OBITh HMKE MHHHMAIBHOTO YPOBHS

CpabOTKM BOJIOXPAaHMINIIA HE MeHee 4eM Ha 1,51, Tie t — pacuerHas ToNMmuHA JIEASHOTO TOKPOBA.

ITpumeuanue. OGeT4eHHOE KpEIUIEHHE JJOJDKHO 3alIMINATh OTKOC OT MOBPEXICHUH NpH BO3ACHCTBHU JIbJA,
BOJIH ¥ TEYCHUH HE TOIBKO B IIPOLIECCE HOPMAIIBHOM KCILTyaTalluyd COOPYKCHUM, HO U B IIEPHOAbI HAIIONHEHUS U
OIIOPO’KHEHHS BoJoXpaHWiIHIIa. OOJIerdeHHOe KpeIIeHHe JOJDKHO CONPSTaThCsl ¢ OCHOBAHHWEM IUIOTHHBI WM C
OepMoii, HarpuMep, YCTPOUCTBOM yIopa M3 KaMHS WM OeToHa. B cimydae ycTpolcTBa KpeluleHHs HA ITIepen
COOpY’KEHHEM KpPEIUICHHE OTKOCA INIOTHHBI IOJDKHO OBITH COIPSDKEHO C HUM.

2.21. Ilpu conpspKeHHH OCHOBHOTO M OOJIETYEHHOTO KPEIUIEHHH HEeoOXOIUMO IpeaycMaTpUBaTh
KOHCTPYKTHUBHBIE MEpPHI, HAIPUMEp, YCTPOICTBO B BUJIE yIIOpa U3 KaMHs mim OeroHa. Pasmeps! ynopa
ClIeZlyeT Ha3Ha4aTh B 3aBUCUMOCTH OT KPYTH3HBI OTKOCA, a TakKe KOod((HUIIEeHTa TPSHUS KPEIUICHAS U
yHopa o TpyHTy OTKOca.

2.22. Jlns KpeIUIeHHusT OTKOCOB KaMEHHOH HaOpOCKOW ClieyeT NPUMEHSATh, KakK IPaBHUIIO,
HECOPTHPOBAHHBIN KaMeHb (TOPHYIO Maccy).

2.23*. HeoOxomuMele MacCy M pa3Mephl OTACTBHBIX KaMHEW B HaOpPOCKe KPEIUIEHUS OTKOCOB,
YHCIIO KaMHEH pa3MepoM MEHee pacuyeTHOro, a TaKKe TOJIIIMHY HaOpOCKH CIEAyeT OIpeessTh
pacueToM B cooTBeTcTBHHU ¢ TpeboBanmsamu CHull 2.06.04-82*.

2.24. TomuuHy KaME€HHON HaOpPOCKHM CIieyeT NPHHUMATh C YYE€TOM BO3MOKHOCTH HaCTHYHOTO
BBIHOCA MEJIKMX YacTHI] W3 HaOPOCKH IPH BOIHOBOM BO3ICHCTBUH, TMOIBIKKH KPYIHBIX KaMHEH,
VIUIOTHEHHs MaTepHaia KPEIUICHHs, a TaK)Ke OIbITa JKCIUTyaTallud aHaJIOTHYHBIX KPEIJICHUH, HO He
MmeHee 30sgs, e Osgs — AMAMETp KaMHs, Macca KOTOPOro BMECTE ¢ Maccoil bonee MenKux (pakiuii
coctaisieT 85 % Macchl Bceil KaMeHHON HaOpOCKU KpPEIUICHHSI.

2.25. KamenHble MaTepHanbl Ui KPEIUIEHWS OTKOCOB CIIEAYeT TNPHMEHSATh U3 W3BEP)KCHHBIX,
0CaJIouHBIX M MeTaMOp(UYECKHX  MOpOA,  OOJaJarolmMX  HEOOXOJMMOW  MPOYHOCTHIO,
MOPO30CTOHKOCTBIO U BOJJOCTOMKOCTBIO.

2.26. MOHONUTHEIE )KeNe300€TOHHBIE KPEIUICHHSI OTKOCOB CJIEAYET IIPOSKTHPOBATh, KaK IMPAaBUIIO, B
BUJIC CCKIHH pasmepoM He Oonee 45x45 M Kaxmas, pa3aeiCHHBIX MEXIy COOOH TeMIIepaTypHBIMU
TIONIEPEYHBIMH U OCaJIOYHBIMU NPOJOJIbHBIMU MBaMU. CEeKIMU KpEIUIeHUs! CIelyeT MPOeKTHPOBATh
COCTOSIIIUMH U3 OT/ICJIBHBIX TIJIHT.

[InuTe, Kak TPaBHUIIO, CIEAyeT HMPUHUMATH NPSAMOYTOJBHOW ()OPMBI C COOTHOIICHHEM CTOPOH

1< Zl)l <2, rae by — menbnast ctopona, pacrosaraemas HepHeHANKYSIPHO Ype3y BOJbI; pasmep by
sl

Ha3HayvaeTcs, paBHbIM 0,47, T1ie A — pacdeTHasl JUIMHA BOJIHBI, HO He Oosiee 20 M. YBenuueHHE ITUHBI

CEKIIUI JIOMyCKaeTcs MpH HaiekaieM 00OCHOBaHHMU. B mpenmenax KaxIOW CEKIIMH apMHPOBAaHUE

JIOJDKHO OBITH HETIPEPBIBHBIM.

2.27. KpemneHne OTKOCOB U3 COOpPHBIX JKEIE300€TOHHBIX IUTUT CJEIyeT IPOEKTHPOBATH C
OMOHOJIMYMBAHUEM WX B CeKIMH. [Ipy COOTBETCTBYIOIIEM OOOCHOBAaHUM JOMYCKACTCS KPEIUICHUE W3
HEOMOHOJIMYCHHBIX IUTUT C OTKPBITHIMU IIIBAMH.

MaxcuManbHBIN pa3Mep IUTUT CIIeAyeT YCTaHABIMBATh MUCXOISM U3 YCIOBUH TPAaHCIIOPTHPOBAHUS H
ymo06cTBa YKIaIKA UX Ha OTKOC.



2.28*. TonmuHy MOHOJIMTHBIX M COOPHBIX KEI€300€TOHHBIX KpEIUICHWH CIENyeT ONpenelsTh
pacdyeroM B coorBeTcTBMM ¢ TpeboBanusmu CHull 2.06.04-82*, a Takke NnpH COOTBETCTBYIOILEM
000CHOBaHHUH — 10 HMEIOIIIMCS aHAJIOTaM.

2.29. Ilpu monorux orkocax mioTuH (1:7 — 1:12) u BeIcOTE BONHBI HEe Ooyiee 1 M MOXKeT OBbITh
MPUMEHEHO O00JIErYeHHOe KpeIIeHUe B BUAE CJI0S1 KPYITHOOOJIOMOYHOTO TPYHTa, KPYMHOCTh YaCTHIl U
TOJIIIUHY KOTOPOTO CIIENYET ONPENEIISATh PACYETOM HIH HCCIEA0BaHUSIMH.

2.30%*. KpenureHrie HU30BOTO OTKOCA CJIEAyeT BBHIOMPATh B 3aBHCHMOCTH OT MaTepuaa, u3 KOTOPOTro
BO3BEICHA HM30Bas INpU3Ma IUIOTHHBI, C IIETBI0 3aIIUTHl €r0 OT aTMOC(EPHBIX BO3ACUCTBUHA U
pa3pyLIeHUs] 3eMIIEPOMHBIMH JKMBOTHBIMH. [l KpemieHuss HU30BOTO OTKOCAa M3 TE€CHAHBIX HIIH
TJIMHACTBIX TPYHTOB CJEQyeT, Kak MNpaBHIO, NPUMEHSTH IOCEB TPaB IO PACTHTEIHFHOMY CIIOIO
tommuHOW 0,2—0,3 M, OTCHIIKY IMEeOHS WM TpaBus cioeM TommuHOH 0,2 M W JOpyTrHe BHIBI
00JIeT9eHHBIX TOKPBITHH.

B ceBepHOM CTPOUTENBHO-KIMMATHYECKOM 30HE TOJIIMHY CIIOSI KPEIJIEHWsI HHU30BOIO OTKOCA
IUIOTUHBI, OTCHIIAEMOT0 W3 MIeOHS WM TpaBUs CJeqyeT INPHHUMAaTh B COOTBETCTBHH C
TEIUIOTEXHIUYECKIMH PacueTaMu.

2.31. Ecnii HU30BOM OTKOC ITO/ABEPKEH BO3IEHCTBHIO JIb/Ia M BOJIH CO CTOPOHBI HIDKHETO Obeda, ero
KpEeIUIeHHE CIIelyeT PacCUUTHIBATh TaK )K€, KaK U JUIs BEpXOBOI'O OTKOCA.

2.32. OOpatHble QUIABTPHI TOA KPEIUICHHEM OTKOCOB, BHIIIOJIHEHHBIM B BHJI€ KAMEHHOW HAOPOCKH,
IUTAT ¢ OTKPBITBIMHU [TBAMH WIIA CO CKBO3HBIMH OTBEPCTHAMH U T.II., MOTYT COCTOSITH M3 OJHOTO CIIOS
Pa3HO3EpPHICTOr0 MaTepHalia MU IByX CIIOEB MAaTEPHANIOB C PA3IMIHBIMHU IO KPYITHOCTH YaCTHIIAMH, a
TaK)Ke W3 HCKYCCTBEHHBIX BOJOIPOHUIAEMBIX MaTepHaJIOB (CTEKIOBOJIOKHA, MHUHEPAIbHOW BaThl U
Ip.).

2.33. Marepuan ans o6paTHOTO (PHUIBTPA, YHACIO CIOEB M UX TONIIUHY BHIOMPAIOT B 3aBUCHUMOCTH
OT BHJAa TpPyHTAa OTKOCa, HAJNMYUS M COCTaBa MECTHOI'O MaTepHhaja W pe3ylbTaTOB TEXHHUKO-
HKOHOMHUYECKOTO CPABHEHHUSI BAPHAHTOB.

2.34. Ilox oOpaTHBEIMU (QWIBTPAMH Ha OTKOCAaX W3 TNIMHHUCTBIX, MEJIKO3EPHHUCTHIX MECUaHbIX WIIN
Pa3KIKAIOIIUXCS TIPH JMHAMUYECKUX Harpy3Kax TPyHTOB CIIEAYeT yKIIaIbIBaTh MECYaHyIO MPUTPY3KY,
3epHOBOI COCTaB M TONIIMHY KOTOPOH YCTaHABIMBAIOT HAa OCHOBAaHWH JAHHBIX HCCICIOBAaHUNA W
pacueToB.

2.35. Tlox KpemjeHnsIMA U3 MOHOJIUTHBIX MJIM COOPHBIX JKENIE300€TOHHBIX IUIHUT (C YINIOTHEHHBIMU
IIBaMH WJIM 3aMOHOJIMYEHHBIX B CEKIIMHM) HA OTKOCAX M3 MECYAHBIX WM TIIMHUCTBHIX TPYHTOB CIIEIyeT,
KaK IIPaBHJIO, YKIIAIBIBATH OTHOCIONHBIN 0OpaTHBIN (QGHUITBTP.

2.36. lonyckaercsi MpUMEHEHHE MOHOJIUTHBIX KeJIe300€TOHHBIX Oec(UIbTPOBBIX KPEIUICHUH Mmpu
COOJTIOIGHNH YCJIOBHH, 00€CTICUHBAIOIINX HAZIEKHYIO Pa0OTY KOHCTPYKIHH.

2.37. KpyTH3Hy HEYKpEIUICHHOI'O BOJIHOYCTOWYHMBOTO TPYHTOBOTO OTKOCA CIIEAYET NPHUHUMATH B
COOTBETCTBHH C PacUETHBIM BOJHOBBIM Bo3ZeicTBHeM. [Ipu 5TOM odepTaHHe OTKOCOB JOJDKHO OBITH
NPUHSTO C YYETOM PO AMHAMUYECKOro paBHOBecHs». [IpuMeHeHHe HEyKpPEeIUICHHBIX OTKOCOB
JIOJDKHO OBITh O00OCHOBAaHO WCCIIEIOBAaHMSMH M TEXHHKO-DKOHOMHUYECKHUM COIOCTABJICHHEM C
BapHaHTaMH YKPETUIEHHBIX OTKOCOB.

MPOTUBO®UIbTPAIIMOHHBIE YCTPOMCTBA

2.38*. IlpoTnBOQUIBTPAIIMOHHBIE YCTPOWCTBA CIEAYET BBIMOJIHATH W3 CIA00BOAONPOHHUIIAEMBIX
TPYHTOB (TJIMHUCTBIX M MEJIKO3EPHHUCTBIX MECYaHBIX, TTMHOOCTOHA, a TaKkXKe Topda) WM HErPYHTOBBIX
MaTepuanoB (OeToHa, xene300eToHa, MTOMMMEPHBIX, ONTYMHBIX MaTE€pPHaloB U JAp.) B BHIE BEPXOBOI
WM UEHTPaIbHON MPOTUBO(MIBTPAIIMOHHON MPHU3MBI, dKpaHa, Auadparmsl, sipa, MOHYypa, LIITyHTa,
CTEHKH, B TOM YHCJIE€ U CO37]aBaeMOI METOJIOM «CTEHa B TPyHTE», IIEMEHTAIIMOHHON U JIpyTUX 3aBec, a
NIPU COOTBETCTBYIONIEM OOOCHOBAaHMH — B BHJI€ KOMOMHHUPOBAHHON KOHCTPYKIMH M3 TPYHTOBBIX M
HETPYHTOBBIX MaTepHalOB.

BononenpoHHuIiaeMocTh TpyHTOBBIX IPOTHBO(MMIBTPALIMOHHBIX YCTPOHCTB MEP3JIbIX IUIOTUH (SLIep,
LEHTPAIBHBIX NTPU3M) ClIelyeT 00ecleyrBaTh YCTPOHCTBOM B HUX MEP3JIOTHBIX 3aBEC, CMBIKAIOIMXCS,
B YACTHOCTH, C BEYHOMEP3JIBIMHA I'PYHTaMH OCHOBaHMUS.

2.39. IIpoTHBOGUIBTPALIHOHHBIC YCTPOICTBA CIIeAyeT BHIOMPATh B 3aBHCUMOCTH OT BH/Ia 3EMIITHOM
IUIOTHHBI, XapaKTePUCTUK TPYHTOB €€ TeJla U OCHOBAaHMS, HAJIM4YMs HEOOXOAMMBIX TPYHTOBBIX HIIH
HETPYHTOBBIX MaTCpUaIOB JJIid l'[pOTI/lBO(bI/lﬂpraIlI/IOHHI)IX yCTpOI‘/IICTB, BBICOTHI IIJIOTUHBI, ITOJIOXKCHUA
BOJIOYIIOpa OCHOBAHUSI M YCJIOBHII NPOM3BOJCTBA PabOT, OT pPe3yJIbTaTOB TEXHHKO-3KOHOMHYECKOTO
COIIOCTaBJICHUS BAPHAHTOB.

2.40%*. TonmuHy TPYHTOBOTO 3KpaHa WIH AApa INIOTHHEI CIIEAYeT yBEININBATh CBEPXY BHHU3.



MUHUMAIBHYIO TOJIIUHY dKpaHa WM siipa MOBEpXy Ha3HAYalOT U3 YCIOBUIl IPOU3BOJCTBA PadoT,
HO He MmeHee 0,8 M, a MOHM3Y — TaKylo, 4TOOBI I'pDaJMEHTHl HaNopa (QHUIBTPALIOHHOIO ITIOTOKa,
NMpUHUMAaeMble ISl TIMHOOETOHA, TVIMHBI W CYTJIMHKA, yJOBJIETBOPSUIM KPUTEPUIO (HIbTpariMOHHON
npoyHocTH (1. 5.5%).

YuacTky siipa WM 9KpaHa, a TakKe MOHYpa, Ha KOTOPBIX BO3MOXKHBI MX IPOMEP3aHUE U Pa3MBbIB
BCJICAICTBHE 3HAYMTENBHBIX CKOPOCTEH TEUeHHs BOJABI (HANpHMep, IpU IOAX0Je K JIOHHOMY
BOJIOCITYCKY), CJIEYET TIOKPHIBATH 3aIIUTHBIM CIIOEM.

2.41%*. I'pebenp rpyHTOBOTO KpaHa (II0CiIe OKOHYATEIbHOI 0CaJKH IJIOTHHBI) TOJDKEH OBITH BBHIIIE
(hopcHpOBaHHOI'O YPOBHSI BOABI B BEpXHEM Obe()e C yUeTOM BBICOTHI BOJIHBI M HATOHA YPOBHSI BOABI (T1.
2.12%).

I'pebenb sapa gomkeH OBITH BhIIIE (JOPCHPOBAHHOTO TOATIOPHOTO YPOBHS BOABI C YY€TOM HaroHa,
HO 0e3 yuera HakaTa BOJHEI (11. 2.12%).

2.42*% Tlpu TayOOKOM 3ajJeraHud BOJOYIIOpa CIieAyeT IpU dKpaHe (sApe) MpeaycMaTpUBaTh
yCTpOMCTBO MOHYypa i 3aBechl. [IoHyp, Kak MpaBuilo, CJIEAyeT BBINOIHATH U3 TOTO )K€ Marepuaa,
YTO ¥ KpaH (Apo).

JInHy TIoHypa clieyeT Ha3Ha4aTh B 3aBUCUMOCTH OT JOIMYCTHMBIX (PHIBTPAIIMOHHBIX PACXOOB, a
TaKKe 110 YCJIOBUIO HEAOINYIIEHUS OMNACHBIX (HIBTPALMOHHBIX JeOopManuii TpyHTa OCHOBAHUS
TUTOTHHBL.

TonmmHy TOHypa ciexyeT NMPUHUMATh MUCXOI W3 YCJIOBHH 0OecmedeHHUs ero (GpuibTpalmoHHON
npouyHocTH (1. 5.5 *). HaumeHbIIyt0 KOHCTPYKTHBHYIO TOJIIIMHY TPYHTOBOTO MOHYpa NPUHUMAIOT HE
menee 0,5 M.

B ciydae, ecnu moj SKpaHOM pacIojO)XeH KPYIMHO3EPHUCTBIH TI'PYHT Tejla IUIOTHUHBI, MEXKIY
9KpPaHOM M 3THM TPYHTOM CJeIyeT YKIaIpIBaTh OOpaTHBIA (GHIABTP (TO k€ MpPU MPOCKTUPOBAHUH
MOHYpa Ha KPYMHO3EPHUCTOM IPYHTE OCHOBAHHSA).

2.43* Jlpu OTCYTCTBUM Ha MeECT€ CTPOMTENLCTBA IUIOTHHBI TPYHTOB, WPHUTOJHBIX LIS
NPOTUBO(WIBTPAIIMOHHOTO YCTPOMCTBA, WJIM NPU HEOJAronmpUsATHBIX KIMMAaTHYECKHX YCIOBHUIX
HEOOXOAMMO  TpEeIyCMaTpuBaTh  HEIPYHTOBBIE  NPOTHBOQMIBTPALIMOHHBIE  YCTpPOHCTBA U3
acanpTo0eTOHA, KeIe300eTOHa, TOTMMEPHBIX MaTePHaIOB WIH HHBEKIIMOHHYIO qruadparmy.

2.44%*, AchaapToOCTOHHBIC SKPAHbI CJACAYET BBIMOJHATh U3 THAPOTEXHUYECKOTO achaibTo0eTOHa
Wi nosimMepachanbToO0eTOHa ¢ 33JaHHBIMU O YCJIOBHSM CTPOUTEIBCTBA M PAaOOTHl KOHCTPYKIMU
MOKazaTelsIMUA ero (U3MKO-MEXaHMYecKHX CBOWCTB. CBolcTBa acanbTobeToHa Uit CTPOMTENIHCTBA
9KpaHOB CJIEAYET HAa3HAYaTh W3 YCJIOBHS YCTOWYHMBOCTH €ro Ha OTKOCE, TPEIIMHOCTOMKOCTH IIPH
OTpULATENBHBIX TEMIIEpaTypax BO3JyXa, YCTAJOCTHOW MPOYHOCTH M IKECTKOCTH MpPU BOJIHOBBIX
Harpyskax.

[Tpumenenne achanbToOCTOHHBIX YKPAaHOB IPH TEMIEpaTypHBIX BO3AEHCTBUAX HIKE MUHYC 50°C
HE JIOIyCKaeTCsl.

Tonumuy achaibTOOETOHHOTO dKpaHa M €ro KOHCTPYKIHIO CIeyeT YCTaHABIMBATh U3 YCIIOBHUS
COXpaHEHHMsS €ro CIUIOIIHOCTH M MpPOYHOCTH TPH BOJIHOBBIX, JIEJOBBIX W TEMIEpaTypHBIX
Bo3zeiicTBUsAX. [lONrOTOBKY NOA SKpaH BBHINOJNHSIOT IO TPHHIMIY MepexogHoro cios. Ero
KOHCTPYKIHS JTOJDKHA UCKITIOYATh MOSBICHUE MPOTHBOAABICHUS 0] SKPAHOM.

2.45*%, AchanpTobeToHHBIC TUAPpPArMbl BBIMTOIHSIIOT W3 JHMTOTO, IJIACTUYHOTO M YIUIOTHSIEMOTO
ropsyero acdanbroberona. Tunm u cocraB acdanbToOeTOHA AJISI CTPOUTENBCTBA AuadparMbl ciaeayeT
BBIOMpaTh HCXONS W3 MPOYHOCTHBIX CBOMCTB MaTepHaia, TEXHOJOTHYECKHMX W SKOHOMHYECKHX
pacdeToB.

[Mpumenenune acdanbToOETOHHBIX AuadparM NpU TEMIEPATYypPHBIX BO3JCHCTBHAX HUKE MHHYC
50°C He momyckaercsl.

OCHOBHBIM TpeOOBaHHEM K KOHCTPYKIMHU Auadparmsl sBIseTcs: obecriedyeHne ee paboThl B CKATOM
COCTOSTHMM COBMECTHO C TPYHTOM TeJIa TUIOTHHEL [Ipu 3TOM HanpspkeHus U [eopmanui B quadparme
HE JOJDKHBI IIPEBBIIATh PACYETHBIX 3HAYEHWI BBIOPAHHOTO JUI IAaHHOW IuadparMbl COCTaBa
acanbToOCeTOHA.

CocraB TpyHTa IIEPEXOAHBIX CJIOEB CJEAyeT MPOEKTUPOBATh M3 YCIOBUS HEIOIYCTUMOCTH
MIPOHUKAHMS B €ro Mopsl acanbTobeToHa aradparMbl U €ro HEMPOCHINIAEMOCTH B IIOPHI TPYHTa Tela
TUIOTHHBI.

KoHcTpykumnsi npuMbIKaHui acdaibToOeTOHHOW jauadparMbl K OCHOBAaHHMIO M K OETOHHBIM
COOpPYXEHUSIM JOJDKHA OOecIeunBaTh BO3MOXKHOCTH CKOJBXEHHUS JuadparMbel 10 TTOBEPXHOCTH
NpUMBIKaHuH. Ac(anbTOBBII MaTepual B 30HE MPUMBIKAHUSA TOJDKEH IPU 3TOM pabdoTaTh B CXKATOM
COCTOSTHHU.

2.46. TonmmuuHa acdanbToOeTOHHOHN AuadparMbl Ha3HAYAETCS [0 PacyeTy U3 YCIOBHS COXPaHEHHUS
ee CIUIOIIHOCTH W Hecylled CIOCOOHOCTH B CTPOMTENBHBI M OKCIUTyaTallMOHHBIH NEpPHOMBI.



[IpenBaputensHo ee ToimuHa 3amaetcs no ¢opmyne t = a + 0,008H, rne H — Hamop B
paccmarpuBaeMoM ceueHnu nuadparmel, a = 0,4 — 0,5 m.

ActanprobeToHHBIE AHadparMbl CIEAyeT, Kak MPaBUIIO, IPUMEHATH IPH OONBIIHX N1e(hOpMAIHIX
TeJla MIOTHHBI.

2.47*. JKene3oOeTOHHbIE DKpaHbl B 3€MIISIHBIX HACBHIMHBIX IUIOTHHAX CIEIyeT IMPUMEHSTh IpH
COOTBETCTBYIOLIIEM  TEXHHMKO-JKOHOMHUYECKOM  oOocHOBaHMH.  OCHOBHBIE  TpeOOBaHHMS K
MIPOEKTHPOBAHMUIO KETIC300€TOHHBIX PKPAHOB M3IIOKEHHI B mil. 4.25, 4.26, 4.27, 4.28%*.

2.48%. beroHHBle © jKele300eTOHHBIE (COOpHBIE W MOHOJWTHBIE) IHadparMbel CIEAyeT
MIPOSKTHUPOBATh B cOOTBeTCTBUH ¢ TpeboBanusimu CHull 2.06.08-87. [Inadparmel cieayer paspesath
BEPTUKAJIBHBIMU U TOPU30HTAJIBHBIMH IIBAMH C COOTBETCTBYIOIIMMH YIUIOTHEHHUSMH, JOMYCKAIOIIUMHU
TEeMITepaTypHO-0CaI0uHbIe AedopManu.

2.49*%. Tlpm WCHONB30BaHUHM TIOJMMEPHBIX MaTepHalioB (HaIpuMep, MOJIMITHICHOBOM,
MOJMBUHHUIXJIOPUIHOM, OyTHIIKAY4yKOBOW IUIEHOK M Ip.) VIS CO3JaHUSl IMPOTHUBOGHIBTPALMOHHBIX
YCTPOMCTB KOHCTPYKIHSI 3THX YCTPOMCTB M TEXHOJIOTHS CTPOUTENHCTBA JOJDKHBI 0OOECIednBaTh
3aIIUTY UX OT COJTHEYHOHN pajlalii 1 MEXaHHYECKHUX MOBPEXICHHH.

B 3aBUCHMOCTH OT BEIMUUHBI JOIMYCKAaEMbIX (PUIBTPALIOHHBIX NTOTEPh M MaTepHasia COSTMHEHHE
IMOJIMMEPHBIX 3JIEMEHTOB MEXKIY CO6OI>1 MOXET 6I)ITB CBApHBIM, KJICEBbIM WJIM MCXaHUYCCKHUM B BUIC
HaxJecra.

TonmuHy MpOTHBO(MIETPAIIMOHHOTO YCTPOWCTBA U3 MTOJIMMEPHOT0 MaTepuala cielyeT Ha3HadaTbh
pacdyeToM HCXOAs U3 CIEAYIOIUX YCIOBHMI:

BCJIMYMHA MaKCHUMAJIbHBIX PacCTATUBAIOINX HaHpH)KeHI/Iﬁ B MaTe€puali€ HE OOJDKHA IPEBLIIATH
BEJIMYMHBI  JOIYyCKaEMOTO  PACTATHBAIOLIETO  HANpsDKEHHs,  ONpeAeseMoro  Tpedyemoi
JIOJITOBEYHOCTBIO;

3€pHOBOIl COCTaB KOHTaKTHPYIOIIETO TpPYHTa JAOJDKEH oOecredynBaTh HEMOBPEKAAEMOCTh
MOJMMEPHOTo Marepuaia. B Bujie UCKITIOUEHHs, TIPH COOTBETCTBYIOIIEM OOOCHOBaHHH, JOIMYCKAETCs
CHIDKEHUE TPeOOBaHUs K HEMOBPEXIAEMOCTH, YTO JIOJDKHO OBITH OOOCHOBAHO HKCIIEPUMEHTAIBLHBIMU
WCCIECIOBAaHMAMH  oOmeld W MecTHOH  (UIBTPAlMOHHOM  HAAEKHOCTH  COOPY>KCHUS.
IIpoTrBOQUIBTPAIIOHHBIE KOHCTPYKIMH W3 TOJMMEPHBIX MAaTEPHATIOB AOIYCKAETCS MPUMEHATh IS
wiotur |1 u IV xigaccoB, a Taxke mpu HaiexameMm o00cHOBaHWH, aias wiotuH | u Il kimaccor
BbICOTOH 10 60 M.

2.50. MupeknuoHHy0 nuadparMy B IUIOTHHE CIEIyeT €O3/aBaTh ITyTeM HAarHETaHWS B IIOPHI
TpyHTa TeJa IUIOTHHBI CHENNATBHOTO YIIOTHSIOMIET0 PacTBOPA PAa3IMIHOTO COCTaBa M KOHCUCTEHIINH.

CocraB n TEXHOJIOTHIO Har"HeTaHusi NHBCKIITMOHHBIX pacTBOpPOB 000CHOBBIBAIOT
COOTBETCTBYIOLIMMH HCCIIEIOBAHHUSIMH, a IIPH HEOOXOANMOCTH — OTIBITHBIMH Pa0OTaMHu.

TonmuHy HHBEKIIMOHHOW TradparMbel B OCHOBAHUHM CIIEAyeT NpuHUMaTh He MeHee 1/10 Hamopa Ha
IUTOTHHY.

HNubeknnonHas muadparmMa Qo/DKHA 007agaTh HEOOXOAMMON (MIBTPAMOHHOW MPOYHOCTHIO,
o0ecIieunBaroIe 10JTOBEYHOCTh IJIOTHHBI.

JIPEHAKHBIE YCTPOMCTBA

2.51. YcTpolcTBO ApeHaka Tena 3eMIISTHOM TUIOTHHBI ClIeAyeT MPOEKTUPOBATH C IENbIO:

a) OpPraHu30BaHHOTO OTBOAA BOJIBI, GUIBTPYIOMIEHCS Yepe3 TeIo M OCHOBAHUE IJIOTHHBI B HYXKHUN
oned;

0) mpemoTBpamieHHs BbIXOAAa (MIBTPAIMOHHOTO TIOTOKAa Ha HH30BOM OTKOC W B 30HY,
MOJIBEPIKEHHYIO IPOMEP3aHUI0;

B) OKOHOMHYECKH OOOCHOBAHHOTO CHIDKEHHUS JIETIPECCHOHHOM MOBEPXHOCTH JUISl TTOBBIILICHHS
YCTOWYHMBOCTH HU30BOT'O OTKOCA (BHYTPEHHUH NpEHax),

T') TIOBBIIIEHHUS YCTOHYMBOCTH BEPXOBOTO OTKOCA IIPpH OBICTPOH cpabOTKE BOZOXPAHMIIUINA, @ TAKKE
JUISL CHATHS TIOPOBOTO JIaBJICHUS], BO3HUKAIOIIETO P CEHCMUYECKNX BO3JIEHCTBHSIX;

JI) OTBOJa BOJbI, NTPO(MUILTPOBABIIEHCS Uepe3 dKpaH, sipo. B ciyuae cnaboBomonpoHHIIAEMOTO
Marepralia HU30BOH NPHU3MBI TUIOTHHBI U HAJMYMsT HU30BOM MEPEXOJHON 30HBI OTBOJ BOJBI CIIEIYET
OCYIIECTBIIATh CIENUAIBHBIM JPEHAXHBIM CIIOEM Ha IOBEPXHOCTH OCHOBAHUS, COEAWHEHHBIM C
JpeHaXXeM HU30BOM NPHU3MBI INIOTHHBI.

B BBICOKHX IUIOTUHAX, BBINTOJIHACMBIX U3 CYTITIMHHUCTOI'O WK CYNIECYHAHOI'O I'pyHTA, IJIsI YCKOPCHUSA
KOHCOJIMJIAIIMU ¥ YCTPAHEHHs BIIMSHUS IIOPOBOTO AABJIEHUSI MOXKET OBITh MPETyCMOTPEHO YCTPOHCTBO
TOPHU30HTAJIBHBIX WJIM BEPTHUKAJIBHBIX JIPEH B TONIIEC HU30BOW M IEHTPAIBHON YacTel Tela IIOTHHBEI.



2.52*  Tlpu TNpOEKTUPOBAHMHM JPEHAXKHBIX YCTPOHCTB HEOOXOAWMO YYMTHIBATh (hU3UUECKHE
XapaKTEPUCTHKU I'PYHTOB TeJla U OCHOBAHUS IIOTHHBI, MX CY(P(PO3UOHHOCTE U YCIOBUS (UILTPALIH B
o0yacTu IpeHaxa.

Pa3mepsl ApeHaXHBIX YCTPOMCTB ClleyeT ONpeNessATh I KaXIOro KOHKPETHOTO CiIydas HCXOIS
13 QUIBTPALMOHHBIX YCIOBUH, UCKITIOYAIOIINX KOJIbMaTaX IPyHTA B 00JIaCTH JIpeHaXa.

KoHcTpyKIny qpeHaXHBIX YCTPOHCTB HU30BOM YacTH IUIOTHHEI ITPECTaBIICHbI Ha YepT. 2.

YeprT. 2. CxeMbl 0CHOBHBIX BH/IOB JIpeHAKa
B pycne: a — npeHaxxHbli OaHKeT; 6 — HACIOHHBIA ApeHax. Ha Gepery: 6 — TpyOuaThlil JpeHax;
2 — TOPU3OHTAIBHBIH JpeHaX; 0—oc — KOMOMHUPOBAHHBIE IpeHaXH; 1 — IpeHaXHbIH OaHKeT;
2 — MOBEpPXHOCTh Jerpeccuu; 3 — oOpaTHbld GUIbTP; 4 — HACIOHHBIA IpeHax; 5 — TpyOa;
6 — JpeHakHas NeHTa; 7 — OTBOAsAIIAst TpyOa; 8 — oTBoAsAIIas KaHaBa; 0f — MaKCHMallbHas [TyOnHa
npoMep3anust; My — K03 PUIIMEHT HU30BOTO OTKOCA: D, — IIMpuHa GaHKeTa MOBEPXY

Jpenaxx Tanod IUIOTHHBI, BO3BOAUMON B CEBEPHON CTPOUTENIbHO-KIMMATHUECKON 30HE, CIENYET
pacronarath B Hempomep3aroiieit vactu mpodust miotTuHs! (4eprt. 1.1, a).

2.53. Jlns ycrpoiictBa oOpartHOro (GWIbTpa JApeHaXa JO/DKHBI TPUMCHSATHCS HECBS3HBIC
€CTECTBEHHBIC WJIM MOJTydaeMble JpOOIEHHEM TPYHTHL, a TaK)Ke MCKYyCCTBEHHBIE TIOPUCTHIE MaTEPHaIIbI
— MOPHUCTHIH OeToH u ap. (1. 2.71).

JlpeHaxXHbIi KOJUIEKTOpP CIIeIyeT IPOCKTUPOBATh M3 KaMHs, OCTOHHBIX, JKEIe300€TOHHBIX,
acOeCcTOEMEHTHBIX, TOHUapHBIX TPYO U JIp. C yU4ETOM arpecCUBHOCTH BOJIBI.

2.54*. JlpeHaxkublit 6aHKeT (4epT. 2, a) ciexyeT BHIIOIHATD, KaK IPaBUIIO, Ha PYCIOBBIX ydacTKax
IUTOTHHBI ITPY €€ BO3BEJCHUH 0€3 MEPEMbIUCK U TP MEPEKPHITHH PEKU OTCHINKOM KaMHS B BOAY.

IMpeBbimienre rpebHs aApeHaxkHOro Oankera hy (U OTCYTCTBHM HACIOHHOTO IPEHaXa) Haj
MaKCHMaJIbHBIM YPOBHEM HIOKHero Obeda (4ept. 2, a, 0) clieyeT OnpeeNsiTh ¢ 3a1acoM Ha BOJIHEHUE,
BEJIMYMHY KOTOPOTO yCTAaHABIUBAIOT B COOTBETCTBUU C 1. 2.12* HO He menee 0,5 m. [llupuny OankeTa
MOBEPXY HAa3HAYAIOT U3 YCIOBUH MPOU3BOACTBA paboOT, HO HE MeHee | M.

Ilpu compspkeHMH Tena IJIOTHHBL C JPEHaXHBIM OaHKETOM JIOJDKHA ObITh oOecreueHa
(UIBTpPalMOHHAS TIPOYHOCThH COMPSIKCHHUS 3a CUET YCTPOUCTBA OOPATHOTO (PHUIBTpA MO BHYTPEHHEMY
oTtkocy Oankera. [Ipy HanmMuMu B OCHOBAaHWUHM MEJKO3EPHUCTOTO TPyHTa M OOJIBIIMX BBIXOJHBIX
TPaJIMCHTOB HAalopa IOA APEHAXHBIM OaHKETOM HAIJIEXKHT IPEAyCMaTpUBaTh TOPH3OHTAIBHBIN
obpatHblii  GuiabTp. ['pebeHp apeHakHOro OaHKeTa CleayeT 3allyiiaTh OT  3aCOpeHHs
MOBEPXHOCTHBIMH CTOKaMH.

2.55*. HacnouHslii napeHax (4epT. 2, 6) cieayeT BBIIOJHATH HAa YYacTKax IUIOTHHBI,
MEPEKPHIBAIOIINX 3aTOIULIEMYI0O TOHMY, a TaKKe IpH OTCYTCTBHM Ha MECTE€ CTPOHMTENILCTBA
JOCTaTOYHOTO KOJMYECTBA KAMHSI.

TonuMHy HacIOHHOTO JpeHaka ¢ OOpaTHBIM (WIBTPOM ClIEAyeT Ha3Ha4aTh W3 YCIOBHU
MIPOM3BO/ICTBA PabOT, HO HE MEHEE BEJIMUNHBI

tzSds,SS +lf, (3)



rae dsgs — qUaMeTp YacTHIl, Macca KOTOPBIX BMECTE ¢ Maccoi Gosee MenKHX QpakIMil COCTABIACT
85 % macchl TpyHTa BCEro JPEHaXXHOTO CIIOS;
tf — TommmHa 00paTHOTO PHIIBTpA.

Martepran HacJIOHHOTO JpeHaka IOJDKEH CONpAraThCs C MaTepuaJoM oOpaTHOro ¢GuibTpa M
3alIMIIATh HU30BOM OTKOC OT BOJHOBOT'O BO3JCHCTBHS B HIDKHEM Obede, a B HEKOTOPBIX CIIydasx — M
OT IIPOMEP3aHHsI.

[IpeBbimieHre rpeOHs HACIOHHOTO ApeHaxa hs HaJ MakCUMalbHBIM YPOBHEM HHWXKHEro Obeda
cleqyeT MPUHUMATh, KaK M Ui IpeHaXHOTo OaHkera (1. 2.54%*), ¢ y4eToM BBICOTHI BBHIKIMHHUBAHUSI
(UITBTPAIMOHHOTO NMOTOKA Ha HU30BOW OTKOC IJIOTHHBI M TITyOMHBI IIPOMEP3aHHSI.

2.56. TpyOuarelii apeHaxk (depT. 2, B) cileqyeT NPHUMEHATh, KaK IPaBHJIO, HAa TeX ydacTKax
IUTOTHHBI, TJIe B NEPUOJ €€ SKCIUTyaTallld BOjAa B HIDKHEM Obede OTCYTCTBYET WIIM NPHCYTCTBYET
KpPaTKOBPEMEHHO.

TpyOuaTblii JpeHaxk cleayeT NpeaycMaTpHBaTh M3 OETOHHBIX WM acOECTOIEMEHTHBIX TpyO
(mepdopupoBaHHBIX) C 3aJeTaHHBIMH WM He3aJeJaHHBIMH CTBIKAMH, C OOCBITIKOW OOpaTHBIM
(ruIETpOM.

CeueHne JIpEHaXHBIX TPyO CIEAyeT ONpelesITh THAPABIMYECKHMH pacuyeTamMu. Jluamerp
JIPEHAKHOM TPYOBI caenyeT IpuHUMaTh He MeHee 200 M.

I[lo pnuae TpyOwaroro jpeHaka HEOOXOIMMO NpeaycMaTpHBaTh CMOTPOBBIE  KOJIOJIIBI,
pacroiaraeMble ¢ y4eToM pelibedpa MECTHOCTH B TPeOyeMBIX YKIIOHOB.

2.57. Topu3oHTaNbHBIA OpeHaXx ("epT. 2, T) cleayeT MpOeKTHPOBaTh B BUAE CIUIOIIHOTO
JPEHAXXHOTO CJIOS WJIM OTJIENIbHBIX TOPU30HTAJIBHBIX ITOTIEPEYHBIX HIIM MTPOIOJIbHBIX APCHAXKHBIX JICHT,
BBITIOJTHAEMBIX U3 KPYITHO3EPHUCTOTO MaTepuaa 1 3aliiaeMblX 00paTHBIM (GIIBTPOM.

2.58. KoMOMHUpOBaHHBIN NpeHax (d4epT. 2, I — JK) MPeICTaBIsIeT COOOW OIHY M3 BO3MOXKHBIX

KOMOWHAIIMHA JpeHaxeW, ykazaHHBIX B mm 2.54* — 2.57. Otmerky rpebHsS OaHKeTa
KOMOMHHUPOBAHHOTO JpeHaka (CM. 4epT. 2, 1) CleAyeT Ha3HayaThb C YYETOM YCIIOBHH MEPEeKPBITHS
pycia peKH.

2.59. Pa3mepsl IpeHa)KHBIX YCTPOMCTB B BHJE IUIOCKUX JPEHAKEH MM APEHAXKHBIX JICHT CIIEIyeT
OTIPENETSITh THUAPABIMYCCKUMH M (DWIBTPAIIMOHHBIMHA PACUeTaMH C YYETOM YCIOBHH BBIOJTHEHHS
JpeHaXxa.

2.60*. Bua npeHaXKHBIX YCTPOWCTB MOXKET MEHSTHCS Ha Pa3IMYHBIX Y4acTKax IUIOTHHBI, U UX
KOHCTPYKIHUIO CJICAyeT BHIOMpaTh HAa OCHOBAaHMH TEXHHKO-3KOHOMHYECKOTO CPaBHEHUs BapHaHTOB B
3aBUCHMOCTH OT:

a) BUAa IIJIOTUH, HWHXCHCPHO-TCOJOTMYCCKHUX U TUAPOTrCOJIOrMYCCKUX yCHOBI/II\/’I OCHOBaHHSA H
Oeperos;

0) GpM3UKO-MeXaHMYECKNX XapaKTEPUCTUK TPYHTOB IS IpEHAXKEH;

B) YCJIOBHI TPOM3BOICTBA paboT;

I') KIMMaTHYEeCKUX YCIOBUNA paifOHa CTPOUTENBCTRA,;

JT) YCJIOBHI dKCIUTyaTalliy ¥ TEMIIEPaTypHOTO PEXHMa COOPY KEHNS;

€) CTETICHN arpecCUBHOCTH BOIBI.

2.61. [lpenaxu Tena IIIOTHHBL, KaK MPAaBWIIO, HE YCTPAUBAIOT B CICAYIOIINX CIyqasx:

a) IIpyu BO3BCACHUM IUIOTMH Ha BOJOIPOHHUIIAEMOM OCHOBAaHHMH, B KOTOPBIX JACMPECCUOHHAA
HOBEPXHOCTh 0€3 YCTpOWCTBAa JpeHaka OKa3blBaeTCA JOCTaTOYHO YJOaJCHHOM OT IIOBEPXHOCTH
HH30BOTO OTKOCA M HE NIONAJIacT B 30HY IIPOMEP3aHHST;

0) B HM30BOW YacTH IUIOTHH C JKpaHAMH, SApaMH W AuadparMamul IPH YCIOBHH OOECTICUCHHS
0TBOJIa PO HUIBTPOBABIIEHCS BOBI;

B) B IUIOTWHAX, HU30Bas 4YacTh KOTOPBIX BBITIOJIHEHA W3 KAMEHHOW HAOPOCKH WIIM W3 JIPYroro
KPYIHOOOJIOMOYHOT0 Marepuasa (TpaBHHHOTO, TAJICYHUKOBOTO U T. II.).

2.62. B cmyuae, ecnu 3eMisHasl TUIOTHHA CONPATAETCS ¢ OCTOHHOW, APEHAXH WX IOJDKHBI OBITH
YBSI3aHBI MEXIY COOOH.

2.63. B Mmectax nmpuUMBIKaHUS MJIOTHHBI K O€PETOBBIM y4yacTKaM, PacliOyIOKEHHBIM BBIIIE YPOBHS
HIDKHETO Obea B MeEXEHb, JOJDKEH OBITh IIPEIyCMOTPEH OpPraHM30BAaHHBIA OTBOJ BOJBI,
MpOoUIETPOBABIICHCS Yepe3 IIOTHHY (HApUMepP, TOPU3OHTATBHBIN IPEHAK).

2.64. IIpu cTpOUTENBCTBE 3MIISTHBIX HACBIITHBIX TNIOTHH HAa BOJOHACHIIICHHBIX TPYHTAX, B KOTOPBIX
M0JI Harpy3KOil BO3HUKAET [OPOBOE JaBJICHUE, KOTOPOE HAPYILIAET MPOYHOCTh OCHOBAHUS M HE MOXKET
OBITH YMEHBIIICHO 33 CYET CHM)KEHHS] MHTEHCHBHOCTH BO3BEJCHUS TUIOTHUHBI, TIOBEPXHOCTh OCHOBAHMS
B MpezeNax HU3KOW YacTH IUIOTHHBI CIEyeT MOKPBIBAaTh TOPU30HTAIBHBIM JPEHAXEM, a I OTBOAA
BOJBI, OTKAMAaeMOH W3 TpPyHTa OCHOBAaHUS, PEKOMEHAYETCSl [ONOJIHUTEIBHO YyCTPauBaTh
BEpTUKaJbHbIE JApeHbl. Heo0XoAMMOCTh W pa3Mepbl Takoro JApPeHaka M PACCTOSIHUE MEXIY



BEPTUKAJIBbHBIMU APE€HAMU JOJIKHBI 6])ITI) 06OCHOBaHbl pacy€ToOM KOHCOJIMAAIUNU OCHOBAHUA C YUYECTOM
MHTEHCUBHOCTH BO3BEJICHUS IUIOTHHBI.

2.65%. YcTOWYMBOCTh BEPXHETO CJIOS TPYHTa OCHOBAaHHWS B HIDKHEM Obe(e ciemyeT OLeHHBAThH
pacdeToM Ha BBHIIIOP OT AEHCTBHSA BOCXOAAIIETO (MIBTPALMOHHOTO MOTOKA, €CJIM 3TOT CJIOH HMeeT
BOJIOIIPOHULIAEMOCTh MEHBIIYI0, UEM HYDKEIIEKAILUN TPYHT.

[Tpn HexocTaTOYHON YCTOWYMBOCTH CIIOSI TPYHTA ITOJIOMIBBI HU30BOTO OTKOCA IJIOTHHBI HAJICHKHUT
yCTpauBaTh BEPTUKAJIBHBII APEHAK, IIPOPE3AFOLINI ATOT CIIOH M CHI)KAFOLIMI MPOTHBOIABIICHHE.

BmecTo  BepTHKanbHOTO — IpeHaXka, IIPU  COOTBETCTBYIOIIEM  OOOCHOBAaHMH,  CleqyeT
npeaycMaTpuBaTh MPUTPY3KY OCHOBAaHMS 3a HU30BBIM OTKOCOM IIJIOTHMHBI C YCTPOWCTBOM IpHU
HEOOXOANMOCTH 00paTHOTO (QUIIBTpA.

OBPATHBIE ®NJIBTPbI

2.66. O0OpartHble GUIBTPHI HAUICKUT NMPEAyCMaTPUBATh HA KOHTAKTE JpeHaka (MM MPHUIPY3KH) U
JPEHUPYEMOTO TeJla TUIOTUHEIL, S/1pa, 9KpaHa MM OCHOBAHHS TUIOTHHEL.

Marepuansl o6paTHOTO (GHUIBTpA CIEXyeT MOAONUpPaTh U3 YCIOBHS obecnedeHus (GpribTpamoHHON
MPOYHOCTU CONPSTAIOIINXCS TPYHTOB B MECTE€ KOHTAaKTa B TIPOLIECCE BO3BEACHHUS W B IIEPHON
OKCIUTyaTalluy IJIOTUH.

OOpatHble QUIBTPHI JOMYCKAETCsl HE yCTpauBaTh IPH CIENUAILHOM O0OOCHOBAHUM; B YaCTHOCTH,
YCTPOMCTBO Takoro (uiIbTpa MO KOHTAKTy C APEHAXKEM HE0O0A3aTeNbHO, €CIH JAPEHHUPYEMOE TeIo
CJIOKEHO I'PaBEIMCTHIMH NIECKaMH, TPABUIHHBIMU IPYHTaMH | T.II.

2.67. 3epHOBOIl cocTaB MaTepuajia 00OpaTHOro (GWIbTpa IODKEH OBITh MOJOOpaH C Y4eTOM
(U3MUECKUX XapPaKTEPUCTHUK JPEHHUPYEMOro TIpyHTa M HMEIOUIMXCS MECTHBIX (UIBTPOBBIX
marepuanoB. CoctaB (pHIIbTpa JOIDKEH UCKITIOYATh:

a) OTCJIaBaHHE TJIIMHHCTOTO IPyHTa Ha KOHTAaKTe C MaTepuaioM (MiIbTpa — Ui IJIOTHH U3
TJIMHUCTOT'O T'PyHTaA UJIX IJIOTUH Ha INIMHUCTOM OCHOBAHHWU,

0) mpoHMKaHHME (NMPOCHIIAHKWE) YaCTHUI[ 3alMIAeMOr0 I'PYHTa B TOpPHl (MIBTPa Ha y4acTKax
HHUCXOAAIIET0 (GHIBTPAIIOHHOTO TIOTOKA — JJIsl IUIOTHH U3 TIECYaHOTO TPYHTa;

B) BBHIIOP W BJABIMBAHUE YaCTUI] TPYHTAa B HOPHI (HIbTPa — U MECYAHOTO OCHOBAHUS HA
y4acTKax BOCXOJSAIIErO MOTOKa;

I') pa3MbIB 3alMIAaeMOr0 IPYHTa Ha TpaHule ¢ GHUIBTPOM — B cllydae (HIBTPAIMOHHOTO TOTOKA,
HAaIpaBJICHHOTO BJIOJb KOHTaKTa (KOHTAKTHBIM Pa3MBbIB);

1) KONbMaTaX (UIBTPa MEIKHMH YacTHUIIAMH, BBIHOCHMBIMH (DHUIBTPAI[MOHHBIM IIOTOKOM H3
3alIMIIAEMOr0 TPYHTA, BBIHOC KOTOPBIX JIOMYCKAETCs B TPOCKTE;

€) OMacHYI0 [T MPOYHOCTU GUIbTpa cyhdHo3uro B caMoM ciioe puiabTpa.

CocraB ¢uiabTpa IODKEH obecreunBaTh ''camo3ajiedyMBaHHE" TPENIMH B sIpe B Clydae HX
o0Opa3oBaHus.

Hna mnotun |1l u IV ximaccoB M BpeMEHHBIX COOPYXEHHH NOIyCKaeTCs OTCIauBaHUE CBA3HOTO
rpyHTa B mopax (GuiIbTpa Ha TIyOWHY, HE BIHUSIOIIYIO Ha ero nmpodHocTh (Ha 0,5 domax, TAC domax —
MaKCHMaJIbHBIA AUaMeTp nop QuiIbTpa).

2.68. Uncno ciaoeB 00OpaTHOTO GUIBTPA U UX COCTAB CIEAYET ONPENEIATh HA OCHOBAHUN TEXHHUKO-
OKOHOMHYCCKOI0O CpaBHCHUA BapHWaHTOB, IPpHU OJTOM HCO6XO)II/IMO CTPEMUTHCA K Ha3HAYCHHIO
BO3MOXKHO MEHBIIIET0 YHCIa CJIOEB PHUIIBTPA.

2.69. Marepuan obpatHoro ¢unbTpa ApeHaxkei aust mwiotud | u |l kiaccoB ciemyer mpoBepsTh
9KCIEPUMEHTAIBHBIM ITyTEM Ha IPYHTax M B YCIOBHSAX pabOTHI, B KOTOPBIX OH OYAET HAXOIHUTHCS B
coopyxenuw, a Jurst wioTHH |11 1 IV xmaccoB — corilacHO COOTBETCTBYIOIIMM pacdeTaMm.

2.70. TonmuHa Kaxaoro ciosi 00paTHOToO GUILTPa MO (GUILTPALUOHHBIM YCIOBHUSM JI0JDKHA OBITH
He MeHee 50 g5, HO He meHee 0,2 M.

TonmuHy cimoeB 00paTHBHIX (HIBTPOB HEOOXOAMMO HAa3HAYATH C YYETOM IPOHM3BOJCTBA PadOT H
TEXHUKO-3KOHOMHYECKUX PacueTOB.

2.71. lns yctpoiicTBa 0OpaTHBIX (UIBTPOB CICIYET HMPUMEHSITH €CTCCTBEHHBIC HECBS3HBIC WM
MOJTydaeMble ApPOOJICHHEM TPYHTHI M3 TBEPIBbIX MOPO3OCTOMKHX KaMEHHBIX ITOPOA, HE COjepiKaliue
BOJIOPACTBOPUMBIX COJEH, W TpaHyJIMPOBAaHHBbIC WIIaKW (TPEIBAPUTEIFHO HCCIIENIOBAHHBIE B
J1a00paTOpHH).

COIIPSIKEHUE TEJIA IIVIOTHHBI C OCHOBAHUEM, BEPEI'AMH
N BETOHHBIMU COOPYKEHUSIMHU



2.72*%. Jlnsa npenoTBpallieHUsl OMacHOH (WIbTpalMU IO KOHTaKTy 3€MJISIHOM IUIOTHUHBI C ee
OCHOBaHHMEM CJIelyeT IpelycMaTpuBaThb MeEphl, 3aBUCSIIME OT XapakTepa M COCTOSHHS T'PYHTOB
OCHOBaHMS 1 00€CTIeUNBAIOIIHE UNIOTHOE MPUMBIKAHHIE TPYHTA TeJNa ITIOTHHBI K TPYHTY OCHOBAHMA.

B npoekrax mIOTHH, BO3BOJUMBIX Ha HECKAJIBHOM OCHOBAHHUH, CIEIYeT IpedyCMaTpUBaTh
MEpOIPUATHS TI0 TMOATOTOBKE OCHOBaHWSA, B TOM 4HCIE IO BBIpyOKe Jieca M KyCTapHUKA,
BBIKOPYEBBIBAHUIO ITHEW, YNAJIECHHIO DPACTUTEIBHOTO CIIOS M CJIOSl, HNPOHWU3aHHOTO KOPHEBHUILAMH
JIEpeBbEB W KYCTOB WJIM XOJaMH 3€MJICPOMHBIX J>KHBOTHBIX, a TakkKe II0 YIaJCHUIO TpPYyHTa,
COJIEPIKAILETO 3HAYUTEIFHOE KOJMUYECTBO OPraHWYECKUX BKIFOUCHUH WM COJIEH, JIETKO PaCTBOPUMBIX
B Boje (mm. 1.5% m 2.5%), ypaneHuro CHIIBHONBAMCTBIX TPYHTOB IO BCEHl IUIOMIAU OCHOBAHUS TaJlON
TUTOTUHBI WJIM TOJBKO II0JI BEPXOBBIM KIIMHOM MEp3JIOW IUIOTHHBL, U B CIydae HEOOXOJMMOCTH —
MEpOIIPUATHS 110 CO3/AHHWIO NPOTHBO(PHIBTPAOHHOTO YCTpOiicTBA B OCHOBAaHMHM IUIOTHH (3yOa,
CTEHKH, LIITyHTa, MEP3JIOTHON 3aBeCHI U T.11.). [Ipy IpOEKTHPOBaHNK MEP3IIBIX IVIOTHH JOMYCKAEeTCs He
npeaycMaTpUBAaTh yAalIeHHE PaCTUTEIBHOTO CIIOS B IPEesiax HU30BOH yIIOPHO# MPU3MBI TNIOTHHEL.

[Mpn conpspkeHUM TajJOH IUIOTHHBI C BEYHOMEP3NBIMH TPYHTAaMH OEpEroBBIX IPUMBIKaHHN
NPOTUBO(MMIBTPAIIMOHHOE YCTPOIMCTBO IUIOTHHBI CIEAYeT 3aBOAMTh B Oepera Ha TIIyOWHY 30HBI
OTTaMBaHWsA TPYHTOB OCPETOBBIX MAacCHBOB IPH OKCIUIyaTallMM IUIOTHHBI, OIPEAETIEMYIO
TETIOTEXHUYECKUM PacUETOM.

[Ipn mpOEKTUPOBaHWM IUIOTHH PacIUIACTaHHOTO NPO(MWIS YaCTHYHBIA WM TIOJHBIA OTKa3 OT
MEpOIIPUATHH 10 MOATOTOBKE OCHOBAaHMS JOINYCKAaeTCs IPH COOTBETCTBYIOIIEM OOOCHOBaHHMH
CorJacHO TpeboBaHMM 1. 3.3%.

HpI/I IMPOCKTUPOBAHNUN 3€MJISIHBIX IUIOTHH, BO3BOAMMBIX Ha CKaJIbHOM OCHOBAaHWUH, JOJIKHO OBITh
MPEAYyCMOTPEHO yJajieHue pa3pyLIeHHOH CKajibl (B TOM 4YHCJE IOJDKHBI OBITH yJalieHbl OTIEbHbIC
KpYIHblE KaMHH M CKOIUICHHS KaMHE) Ha IUIOMIAW COMNpPSDKEHUS MPOTUBOQMIBTPAIMOHHBIX
YCTPOMCTB IUIOTMHBI C OCHOBAaHHMEM, 3a/eJIaHbl Pa3BEAOYHO-TEOJOTMYECKHE M CTPOHUTENIHHBIE
BBIPaOOTKH.

Ha ywacTkax comnpspKeHHs C OCHOBaHMEM dacTeil Mpo¢uis IUIOTHHBL, BBHITOJMHAEMBIX M3 Oojee
BOJIOTIPOHMIIAEMBIX MaTEPHAIIOB, YeM NPOTUBO(MMIBTPAIMOHHBIE YCTPOICTBA, yIaJICHHE pa3pyILIeHHON
CKaJIbl HE00A3aTEIBHO.

[Tpu HanM4YMU B OCHOBaHMH TIOBEPXHOCTHOTO CJIOS TPYHTA, MMEIOIIEro Oosiee HU3KUE IMTPOUYHOCTHBIC
XapaKTepPUCTHKU, YeM IPYHT IUIOTHHBI, HEOOXOANMO ONPEIENATh YKOHOMHUUECKYIO [IEIeCO00pa3HOCTh
YAJICHHSI 3TOTO CJIOS (WM €ro BEpXHEH YacTh), YUUTHIBasi, YTO IPH 3TOM OTKOCHI TUIOTHHBI MOTYT
OBITH OOJICe KPYTHIMH.

CTpOI/ITeHI)CTBO IUIOTHH B CEHCMHUUYECKHUX paﬁOHax Ha OCHOBAHUAX, CJIOKCHHBIX W3 TPYHTOB,
CIIOCOOHBIX Pa3KMKaTbCsl NMPH AMHAMUYECKUX BO3JEHCTBHAX, TpeOyeT CIEelHaNbHBIX TEXHUKO-
9KOHOMUYECKIX 000CHOBAHUH.

2.73*. HakioHHBIE TIOBEPXHOCTH OEpEroB B Ipenenax NpOoQuiIs MPUMBIKAHHUS TUIOTHHBI JOJKHBI
OBITh COOTBETCTBEHHO CIUTAHMPOBAHBI, IPU 3TOM HE JIOIYCKAFOTCSl HAaBUCAIOIIME YYaCcTKU B TIpejiesiax
NPUMBIKaHUSl  TUIOTUHBI M YCTyHooOpasHble  Y4acTKM B TIpeleliax  IPUMBIKAHHS
POTUBO(MIBTPAIIMOHHOTO YCTPOHCTBA IJIOTHHBI.

[Tpn HanmuuuM B OCHOBAaHMH IUIOTHH OBICTPOBBIBETPHBAIOLIMXCS MOPOJ B IPOEKTaX IJIOTHH W3
T'PYHTOBBIX MaTepuaioB HGO6XOIII/IMO YUUTBIBATD HU3MCHCHUSA CBOMCTB 3THX mopoa Wi
NpeayCcMaTpUBaTh COOTBETCTBYIOINE KOHCTPYKTHBHO-TEXHOJIOTHYECKUE MEPOTIPUSITHSI.

[Tpn HanW4YMM B CKaJbHOM OCHOBAaHMM MECTHBIX CKBO3HBIX TEKTOHHMUYCCKMX HApyIICHUI B BUAE
TPEIIMH Ha/UISKUT MPHHUMATh MEPBI K MX PACUUCTKE M 3a[ENKE, a TAaKKe MEpbl, 00eCcTIeunBaroNe
(UITBTPALIMOHHYIO TPOYHOCTH MaTEPHaIIa, 3aMOJHSIONICTO 3TH TPEIIUHBI.

2.74*. Jlna 3eMIISIHBIX ITUIOTMH C TPOTHBOQMIBTPALMOHHBIMA YCTPOWCTBAMH U OJHOPOHBIX
3eMJIIHBIX IUIOTHH, BBITIOJNHSEMBIX M3 TJIMHUCTBIX TPYHTOB Ha CHJIBHO(GWIBTPYIOUIMX (B TOM 4YHCIC
TIOCJIE OTTANBaHMUS) AITIOBHAIBHBIX OTI0XKEHHUAX, MPUKPHIBAIOIINX CKAIBHBIC TIOPOJIBI OCHOBAHUS, MIPH
HeOompmol (M0 5 M) MOIIHOCTH CJIOS  aUTIOBUS, KaK NPaBWIO, CIEOyeT JOBOIUTH
NPOTUBOMUIIBTPAILIMOHHBIE YCTPOMCTBA IO CKaJlbl BpE3Koi 3y0a.

[Tpn MOIIHOCTH aJUTIOBUAIIBHOTO CIIOSI OoJiee 5 M ClielyeT CpaBHUBATh BapHUAHTHI INIOTHH C SIAPOM U
MPOTHBOMMIBTPALIMOHHON TIperpasoil (IeMEHTAlMOHHOW 3aBecoi, OETOHHOW CTEHKOW M Ap.) C
IUIOTUHAMH C 3KPAHOM U ITOHYPOM.

[TpoekToM HEOOXOAMMO NpEAyCMATPUBATH CONPSDKEHHWE NPOTHBOPHIBTPAMOHHBIX YCTPOHCTB
IUIOTUHBI C OCHOBaHHWEM B MECTe NPHUMBIKaHUs 3y0a K cKajie (HarnpuMep, MyTeM HHBEKIMH PacTBOpa B
MecTe MPUMBIKaHUs, a B CIy4ae HEOOXOANMOCTH — YCTPONCTBA MPOTHBO(HUIBTPALIIOHHON 3aBECHI, B
TOM YHCIIE U MEP3JIOTHOH 3aBECH B OCHOBAHUH MEP3JIOH TUIOTHHBI).

I'nyOuHy BUCsSYel POTHBOGMILTPALIMOHHON ITperpajisl U JUIMHY MOHYpa CIIEAyeT yCTaHABJIMBATh
Ha OCHOBaHHMHM (UILTPALIMOHHBIX PAaCUETOB.



2.75. Tlpu compsHKeHUH IPOTHBO(GMIBTPALIMOHHBIX YCTPOMCTB IUIOTHHBI C HAaKJIOHHBIMU
HEpPOBHBIMH ITOBEPXHOCTSIMU CKAJIBHBIX OEPETOB CJIEAYET NPeTyCMaTpHBaTh IIOATOTOBKY ITOBEPXHOCTH
CKaJbl OT TpeOHs IJIOTHHEI (Spa, SKpaHa) K OCHOBAHHUIO C IOCTEIICHHBIM YIIOIO0KEHHEM, 03 Pe3KHUX
MEPEIOMOB, C HAaUMEHBIIUM TEXHMYECKH M SKOHOMHYECKH OOOCHOBAHHBIM HAKIOHOM O€peroBbIX
KOHTAKTOB, CPE3KY BBICTYIAIONIUX YYACTKOB IMOBEPXHOCTU CKaAJIbl 1 BLIDABHUBAHUE 0OETOHOM MECTHBIX
MOHMXEHUH.

Yrom  MeXmay CMEXHBIMH  y4YacTKaMH  IIOBEPXHOCTH  CKaJbl B  CONPSDKEHHH  C
MPOTHBOMMUIBTPALMOHHBIMU YCTPOIICTBAMHU HE JOJDKEH MpeBhImaTh 20°.

O‘-ICpTaHI/Ie MpOJAOJbHOTO HpO(bI/IJ'IH IJIOTUHBI IO OCHOBAHUIO CJICAYET Ha3dHadaTb M3 YCJIIOBUA
HENOMyIIeH!sT 00pa3oBaHWSl TPEIIMH Ha OCHOBE pE3yJIbTaTOB pacdeTa ero HalpsDKEHHO-
ne(opMIUPOBAHHOTO COCTOSHHS.

2.76*. B 3eMJISIHBIX IUIOTHHAX HA CHIBHOTPEIINHOBATHIX CKAIBHBIX OCHOBAHUSX, IO KOTOPHIM (B
TOM YHCJIE U IIOCJIC OTTaI/IBaHI/Iﬂ) MOXET MPOUCXOAUTH oOImacHasA g Tejla IJIOTHHBI (bI/IJ'II)TpaHI/IH,
HEOOXOANMO IpeayCcMaTpuBaTh YCTPOMCTBO 3y0a M MPOTHBOMMIBTPAIIMOHHOW 3aBECHl MO/ HUM, a
TaKKe OBEPXHOCTHYIO HHBEKIIUIO pacTBOpa (IIEMEHTAIINOHHOT0, INIHHACTOTO MJIN MEJIKOIECYaHOT0) B
Ipezenax MoJOMBEI TPOTHBO(UIBTPAIIMOHHOTO YCTPOHCTBA INIOTHHEL. [IpoeKTHpOBaHNE OJHOPOTHBIX
TUIOTUH 0€3 MPOTUBO(MUIBTPAIIMOHHBIX YCTPOWUCTB B TAKUX CIIy4asiX IOJDKHO ObITH 0OOCHOBAHO.

B ceBepHOI1 cTpOUTENBHO-KIIMMAaTHYECKOH 30HE MTPU TPOEKTHPOBAHUN MEP3JIBIX 3€MJISIHBIX TJIOTHH
Ha CHJIbHOTPEIINHOBATHIX CKAJIBHBIX OCHOBAHMAX CIEAYeT MPeayCMaTpUBaTh yCTPOWCTBO MEP3IOTHON
3aBECHl B OCHOBAHUH IIPH HEOOXOJMMOCTH C IIPEIBAPUTENbHBIM OTTAaUBAHUEM OCHOBAHHMS HA 331aHHYIO
TIIyOHMHY U €ro eMEHTAaIUen.

2.77*. Tlpu NpOEKTHPOBAaHMM 3EMJISIHBIX IUIOTHH Ha CIa0OBOJOHENPOHHMIIAEMOM (B TOM YHCIIE
MOCJIE OTTaWBaHMA) M CIA0OTPEIIMHOBATOM CKAIFHOM, IOJNYCKJIFHOM M TJIMHHCTOM OCHOBAHMSX
JOIYCKAaeTCs MPeLyCMaTpUBaTh yKIaJKy I'pPyHTa Tela IUIOTHHBI HEMOCPEACTBEHHO Ha OCHOBaHHE 0€3
NPOTUBO(MUIIBTPAIIMOHHBIX YCTPOUCTB.

2.78*. B Mectax CONpsDKEHHS Tela WIM MPOTUBO(MIBTPAIMOHHOIO YCTPOHCTBA IUIOTHHBI C
OCHOBaHHMEM, OeperaMH W OCTOHHBIMH COOPYKCHHMSMH CIEIyeT MpeaycMaTpuBaTh TIIATEIbHYIO
YKJIAAKy ¥ YIUIOTHEHHE TpyHTa BONM3M MOBEPXHOCTH CONPSDKEHMS, AT YeTO KOHTAKTHBIM CIIOH
(TommmuoN 2—3 M) HeoOXOoIMMO OTCHIaTh W3 TpyHTa Oojiee IUIACTUYHOTO, MEHee
BOJIOTIPOHUIIAEMOT0 ¥ Oosiee BiaxHOro (He Oosee yem Ha 1—3%), YeM TpYHT OCTaJBHOTO Telia
TUTOTHHBI WM TIPOTHBO(QHUIIBTPALMOHHOTO yCTPOHCTBA.

IIpn cTpomTenbCcTBE TaNbIX IUIOTHH B CEBEPHOM CTPOMTENBHO-KJIMMATHYECKOH 30HE IIpH
HEOOXOAMMOCTH JIONOJIHUTENBHO CIIEAYET IMpelycMaTpuBaTh OOOTPEB KOHTAKTHOI'O CIIOS TPYyHTa
MPOTUBO(UIIBTPAIIMOHHOTO YCTPOMCTBA IUIOTHHBI C OCHOBAaHHEM.

2.79*. Tlpm NpPOEKTUPOBAHMM B OCHOBAaHHMM IUIOTHHBI NPOTHBOQIILTPALMOHHBIX YCTPOHCTB
(IITyHTOBOTO psAfa, CTEHKH W3 OETOHA, TIMHHUCTOTO TPYHTA WM BO3BOJWMOW METOAOM 'CTeHa B
rpyHTe" MHBEKIIMOHHON 3aBECHI, MEP3JIOTHOM 3aBEChI M JIp.) CIEAYyeT MpeaycMaTpUBaTh COMPSDKEHUE
MX HEMOCPEJICTBEHHO C MPOTHUBOQMIBTPALMOHHBIMUA YCTPOMCTBAMH Tejla IJIOTHHBI (SIPOM, SKPaHOM
i truadparMoi).

2.80. Comnpsraromue yCTpOWCTBA 3EMIIHBIX IUIOTHH C OCTOHHBIMH U JKEJIe300€TOHHBIMH
COOPYKEHUSIMU JIOJDKHBI 00€eCTIeYnBaTh:

a) 3aluTy 3eMJSIHOW IUIOTHHBI OT pa3MblBa BOJIOM, INPOIMyCKaeMoW dYepe3 BOAOCOpOCHBIC
COOPYXKEHHUS;

0) mmaBHBIM TOAXOA BOABI K BOJONPHUEMHBIM M BOJOCOPOCHBIM COOPYXEHHUSIM CO CTOPOHBI
BepxHero Obeda 1 MIaBHOE pacTeKaHue MOTOKa B HWKHEM Obede, mpeoTBpaliarolee moIMbIB Teaa 1
OCHOBaHHS TUIOTHHBI;

B) NMPEJOTBpAICHHE OIAaCHOH (prIbTpaly B 30HE NPUMBIKaHUSI.

IIpoekTs! compsratommx ycTpoicTB ot | u II kimaccoB HOMKHBI OBITH 00OCHOBAHEI TaHHBIMH
THAPABIMYECKHX U QUIBTPALIMOHHBIX HCCIIEAOBAHUN.

2.81*. JIns obecnieyeHWs HaJEKHOIO NPUMBIKAHUS Tejla 3EMIISHOW IUIOTUHBI K OETOHHOMY
COOPYXXEHHIO CIIEAYET, KaK IpaBWJO, NMPEAyCMaTPUBATh YKIIOH CONpPSTalolluX rpaHeld OeTOHHOU
KOHCTPYKIIMU B CTOPOHY 3eMJITHON HachkIu He 6omee dem 10:1.

ConpspkeHne 3eMISTHOH TUIOTHHBI C OETOHHBIMH COOPY>KEHUSIMH, TIPOPE3AIOIINMHE €€ TENO0, CIEAYET
OCYWIECTBIISITh U IUIOTHH, WMEIOUIMX IMPOTHBOQUIBTPALMOHHBIE YCTPOWCTBA, B 30HE O3THX
YCTPOMCTB, a Ul OZHOPOJHBIX IUIOTMH — B IpeJeiiax BEPXOBOIO KIMHA M IEHTPAIBHOH YacTH
TUIOTHHBI.

ComnpspkeHne Tena 3eMIITHOHM IUIOTHHBI ¢ OETOHHBIM COOPYKEHHEM HAUISKHUT IPELyCMaTpUBaTh B
BUJIC 3aJICJIAHHBIX B HETr0 auadparM, BPE3aloONUXCAd B 3EMIISHYH IUIOTHHY (LIIMYHTOBOTO psija,



OcTOHHO# cTeHKH M 1p.). JnuHy muadparm coONpspKEHHs CICIyeT yCTaHaBIMBaTh HA OCHOBAaHUHU
(bUIIBTPaIMOHHBIX PACUETOB.

B ceBepHOI CTPOUTENBEHO-KIMMAaTHUECKON 30HE AIMHY AnadparM CONMpPSHKEHHUS TaIbIX U MEP3TIbIX
IUIOTUH ¢ OCTOHHBIMH COOPY>KCHUSIMH CIIEAYeT yCTaHABIMBaTb HA OCHOBAHUM (DUIBTPALMOHHBIX U
TEIUIOTEXHUYECKUX pacdeToB. ColpspkeHHe Tesa Mep3iIol 3eMIITHON (KaMEeHHO-3eMIISIHOM) TIOTHHBL,
MMeIolIel B CBOEM COCTaBe CE30HHO-IEHCTBYIONIME oxiaxamonpe ycrpoiictBa (COY) ¢ OeTOHHBIM
COOpYXXEHHEM (B TOM YHCIE C BOJOCOPOCOM) CiiefyeT ocymiecTBIATh 3aBeneHneM COY miIoTHHBI B
COTIPSTAIONINNA yCTOW OETOHHOTO coopykeHHsA. YcraHoBKy COY B MecTe MpUMBIKaHUS K OCTOHHOMY
COOPY)KEHHIO CJIeAyeT IpeldycMaTpuBaTh C IIaroM, BeJIMYMHA KOTOPOTO OOOCHOBBIBAaETCA
TETJIOTEXHUYECKUM PACUETOM IIPH y4eTe TEIIOBOTO OTOKA B OETOHE COOPY KEHHSI.

[TpoTnBOdUIBTpaIMOHHBIE YCTPOWCTBA B OCHOBAaHMH 3€MJISTHBIX IUIOTUH M O€TOHHBIX COOPY)KEHHUH
JIOJKHBI OBITH B3aUMOYBS3aHBI.

2.82. Ilpu compspKeHMHM yYacTKOB 3€MJISTHOM TMJIOTHUHBI, BBITIOJHSEMBIX HACHITHBIM U HaMBIBHBIM
criocobamy, HEOOXOIMMO IPENYCMaTpUBATh MEPOINPHATHS, HE JOMyCKAaIOIIUE COCPEOTOYECHHYIO
(uIBTpannIo B MECTE CONPSDKEHMS M HEPAaBHOMEPHYIO OCA/IKY TeJla IIIOTHHBI M OCHOBAHMS.

TPEBOBAHUSA K PEKOHCTPYKIIUU IIVIOTUH

2.83. HapammuBanue OIHOPOTHOW T'PYHTOBOW IUIOTHHBI Ha CIa0OBOIOMPOHHIIAEMOM OCHOBAaHUH
IPH PEKOHCTPYKIUH COOPYXKEHHUS CIEAYyeT OCYIIECTBIATh KaK C BEPXOBOH, TaK M ¢ HU30BOU CTOPOH
IUIOTHHBL.

YBenuueHue BBICOTHI IUIOTHHBI ¢ nuadparmoil (SApoM) U 3aBecoi B OCHOBAHMM BO3MOYKHO Kak C
HHU30BOW €€ CTOPOHBI — ITyTE€M HapalluBaHMs AnadparMbl SKpaHOM, TaK M ¢ 00EMX CTOPOH — C
COXpaHEHHEM BEPTHKAIBHOU AnadparMsbl, IIPH 3TOM CIEAYyeT ONPENeNUTh HEOOXOMNMOCTD yCHIICHHS
MPOTUBO(MIBTPAIIMOHHON 3aBECHl B OCHOBAHUH.

VYBenuueHue BBICOTHI IUIOTHHBI C O3KPaHOM M HPOTUBOQUIBTPALIMOHHBIM YCTPOHCTBOM B
OCHOBaHHMU BO3MOXXHO TOJIBKO C HU30BOI €€ CTOPOHBI C NPOBEPKOH (PHIBTPAIMOHHOW MPOYHOCTH
9KpaHa (M3 TPYHTOBBIX WM HETPYHTOBBIX MAaTE€pPHANOB) W IPH HEOOXOJMMOCTH C YCHICHHEM
MPOTUBO(MIBTPAIIMOHHOTO YCTPOHCTBA B OCHOBAHHH.

2.84. Ilpy pEeKOHCTPYKIMM IUIOTHH W3 TPYHTOBBIX MaTEpUAIIOB HEOOXOAWMO MpeayCcMaTpHBATh
COOTBETCTBYIOIIME MEPOIPHUSITHS 110 00eCTIeYeHHI0 HOPMaIEHOH paboThI IpeHaxa.

2.85. Jlns HafEKHOTO CONPSKEHHS HApallMBa€MOH MPH3MbI C HHU30BBIM OTKOCOM IUIOTHHBI
PaCTUTENBHBIN CIIOW AOJDKEH OBITH YOpaH.

3AMOPA’KUBAHUE I'PYHTOB TEJIA 1 OCHOBAHUS IIVIOTUHBI 1
COXPAHEHHUE UX MEP3JIOI'O COCTOSIHUSA ITPU SKCILTYATAIIMM B CEBEPHOM
CTPOUTEJBbHO-KJIMMATHYECKOM 30HE

2.86*. 3amMOpaxMBaHHE TaJbIX I'PYHTOB NMPOTHBOPHIBTPAIOHHOTO YCTPOWCTBA IUIOTUHBI U €ro
OCHOBaHMS, COXPAHEHHE UX B MEP3JIOM COCTOSIHUU MPU KCIUTyaTalluH IUIOTHUHBI, @ TAKXKe COXpaHEHUe
WJIN yCUJIEHHE €CTECTBEHHOTO MEp3JIOr0 COCTOSHHS TPYHTOB OCHOBAHHMS NMPOTHBO(HIBTPAIOHHOTO
YCTpOMCTBa M HU30BOTO KJIMHA TUIOTHHBI IIPY €€ HKCILTyaTallH, CIEAYeT BEITOIHATE ¢ momompio COY
BO3YIIHOTO, XHUIKOCTHOTO W MapOKUAKOCTHOTO BU/A.

K ocnoBHbM Bumam COYVY, mpUMEHSI€MBIM NPH CTPOUTEIBCTBE MEP3JBIX MJIOTHUH U3 IPYHTOBBIX
MaTepHUasoB, OTHOCATCS:

BO3IYIIHBIE C IPHUHYIUTEIBHON ITUPKYIIIHeH Bo3ayxa (uept. 2.1, a);

YKHMIKOCTHBIE C €CTECTBEHHON KOHBEKINEH TeruionocuTens (ueprt. 2.1, 6);

MapoXXUIKOCTHBIE (uepT. 2.1, 2).

Kpome ocHoBHBIX BupoB COVY Moryr OBITH NPUMEHEHBl XHMIKOCTHBIE C HPUHYAWUTEIBHOU
UPKYJsInue TerutoHocutens (uept. 2.1, g), a Takke pacCoIbHBIE 3aMOPaKUBAIOLINE CHUCTEMBI C
OXJIQXKJICHUEM Paccolia B HapyKHOM TEIIIOOOMEHHHUKE.



&7 = m : ——r
= / —— _W = =
: ! 3
il it
J d
B !’| 7|
4 Lo B

Yepr. 2.1. Cxembl 0CHOBHBIX BHI0B COY
a — BO3IYIIHOE C MPUHYIUTEIHLHOW IUPKYIALUEH BO3ayXa; 6 — JXKUIKOCTHOE C €CTECTBEHHOMU
KOHBEKIIMEH TETIOHOCUTENSI; 8 — KHUAKOCTHOE C MPUHYIUTENIbHON HUPKYJSUUEN TEMIOHOCUTES;
2 — napoxuaKoctHoe; Hy — riryouna COY; Hyy — BbIcOTa HazeMHOM yactn COY

[IpuMeHeHHEe pPACCONBHBIX 3aMOPAXHUBAIOIIUX CHUCTEM Ha 0a3e XOJNOAWIBHBIX MAIIUH H
KUAKOCTHBIX COY ¢ NpUHYAUTENBHONW IMUPKYIALUEH TENIOHOCUTENS TOMyCKaeTcs NpU HaAJIeKalleM
TEXHUKO-3KOHOMHYECKOM 0OOCHOBAaHHH.

Hcnonp3oBaHne JKUAKOTO a30Ta JUId 3aMOPaXHMBaHMS TpyHTa JIONMYCKaeTcs B  IEIX
MPEIYIPEKACHUS WITH JTUKBUAALINN aBaAPUHHON CUTYaIMX IPU SKCITyaTalluy TNIOTHHBL.

2.87*. Ilpu npoOeKTHPOBAHUN BO3/AYIIHON 3aMOPAKUBAIOIIEH CUCTEMBI, COCTOSIIIICH U3 BO3/IYIIHBIX
COY, 00beAMHEHHBIX TOABOISAIINM WM (1) OTBOASIINM KOJJIEKTOPOM, CIIEyeT IpeyCMaTpUBaTh:

TepPMETH3aLlUI0 CHCTEMBI Ha TEIUTBII NEPHOJ] TOAa;

AaBTOMAaTHYECKOE OTKIIOUYEHHE CHCTEMBI IPH CHErOMaje, MOBBIMIEHHH TEMIEpaTypsl Hapy>KHOTO
BO3/yXa BBIIIE BEIMYHHBI, YCTAHOBICHHON MPOEKTOM, M BKJIIOUEHHE MpPU CHIDKEHHM TEMIIepaTypbl
HIDKE POEKTHOM BEITHYHHEI,

BO3MOXKHOCTH OYMCTKH CUCTEMBI OT JIbJa WJIN HHES.

PaboTy BO3AYIIHBIX 3aMOPaXUBAIOIIMX CHCTEM CJIEAyeT CUMTaTh IeJIecoO0pa3Hoil mpH
TeMIepaType Bo3ayxa Hixke MuHyc 12—15°C (B nepBbIil ce30H 3aMOPaXHBaHUS TPYHTA).

IIpu mpoexTupoBaHUM 3aMOPa’KUBAOLINX CHCTEM, COCTOSIIMX M3 aBTOHOMHBIX JKUAKOCTHBIX WM
napoxugkocTHEIX COY, He0OX0MMO NMPESyCMaTPUBATh TEPMETH3ALNIO YCTPOMCTB M BEPTHKAIBHOCTh
ycranoBku COY. [IpuMeHeHre BHENIHEH TpyObl IPYHTOBBIX TEMJIO0OOMEHHHKOB YCTPOMCTB ANaMETPOM
6omee 180 MM HepalMOHAIIBHO.

2.88*. bypenne ckBaxunH, ycTtaHoBKy COVY M ycTpOWMCTBO 3aMOpPa)KHMBAIOLIMX CHCTEM CIIEIyeT
MPOMU3BOANTH MOCIIE BO3BEACHHS INIOTHHEL.

B ciyyae HeoOXomMMOCTHM JUIs IUIOTHH BBICOTOW Oojiee 25 M JIOMycKaeTcs NPUMEHSTh
JIByXBSIPyCHOE 3aMOpaXMBaHUE! TPYHTOB OCHOBaHHUS u3 MIOTEPHBI u TPYHTOB
MPOTUBOMMIBTPAIIMOHHOTO YCTPOICTBA IUIOTHHBI — C TPeOHSI.

2.89*. Tlpu CTpPOUTENBCTBE HHU3KOHAMOPHBIX IUIOTHH BOJOXO3SMCTBEHHOIO HAa3HAYCHHUS
s dextuBHbIM siBseTcs coueranne COY B LIEHTPaJIbHOW YaCTH TUIOTHHBI C TEIUION30JISIIKEH TpeOHs 1
HU30BOTO OTKOCa. B KauecTBe TEIUIOM3OJSLMOHHOTO MaTepHana PeKOMEHAyeTcs MEeHOIUIACT Tuma
TIXB-1 ronmuuoi 6—10 cM. Termmon30IAUOHHBINA CIIOH HEOOXOAMMO 3alUIIATh OT MEXaHUYECKUX
MOBPEXKICHUN TPYHTOM TONIIUHOHN 15—20 cm.

3. 3EMUISIHBIE HAMBIBHBIE IIJIOTUHBI

3.1. HambIBHBIE IUIOTHHBI B 3aBHCHMOCTH OT TPYHTOB Tella IUIOTHHBI U CIHOCOOOB BO3BENCHHUS
MOJIpa3/IeNsIOT Ha OCHOBHBIE BU/IbI, YKa3aHHbIE B Ta01. 4 ¥ Ha 4epT. 3 u 4.

3.2*. KoHCTpYyKUMIO IUIOTHHBI CIIEAyeT BEIOMPaTh B COOTBETCTBUM C YKazaHHUsAMM I1. 1.4*, ipu sTOM
CJIE[yeT CTPEMHUTHCSI K MaKCHMAJIbHOMY HCIIOJIb30BAaHHIO ECTECTBEHHBIX TPY30B, HE TPEOYIOIINX
COPTUPOBKH IPHU pa3pabOTKe Kapbepa UIIH BBIEMKH.



3.3%. Ilpu HanuuMu COOTBETCTBYIOIIUX KapbepHBIX I'PYHTOB IPEINOYTCHUE CIIEAYET OTHABATh
OJTHOPOJHBIM IIE€CYaHBIM IUIOTHHAM, XapaKTEepU3yeMbIM BBICOKOH TEXHOJIOTMYHOCTHIO IPOU3BOJICTBA
pabor.

OnHOpOJHBIE IecYaHble IUIOTHHBI PacIUIaCTaHHOTO MNpodmis co cBOOOIHO (OPMHUPYEMBIMH
OTKOCaMH CJIEyeT MPHUMEHITh IPH TEXHUKO-DKOHOMHUYECKOM OOOCHOBAHUM B CIy4YasX 3aJleraHHs
cy1a0bIX TPYHTOB B OCHOBaHHHM, HEOOXOJMMOCTH YMEHBIIEHUS! 00beMa KPEIUICHHS! OTKOCOB, a TaKXke
IPY HAMBIBE TIOJI BOAY.

[Ipy npOEKTHPOBAaHWU IUIOTHH PACIUIACTAHHOTO NPOGWIS WIM C YIIUPSHHOH HIDKHEH YacThio
(«nomymikoi») Ha ciaObix, 0OOBOJHEHHBIX, 3a00JOYEHHBIX M 3aTOP(OBAHHBIX TPYHTAX OCHOBAHHMS
JIOIYCKAaeTCsl He TPelyCMaTpUBaTh IIOJIHOCTHIO MJIM YaCTUYHO pabOTHI IO YAAIEHHIO TIOBEPXHOCTHOTO
CIIOS. TPYHTa OCHOBAHHUS W PACTHTENBHOCTH IIPH YCIIOBUH, YTO OTO HE INPHBENET K HapyLICHHIO
YCTOHYMBOCTH ¥ QMIBTPALIMOHHON IIPOYHOCTH COOPY>KSHUSL.

[Tpu Bo3BenEeHMM OMHOPOJAHBIX IUIOTHH Ha CNA0bIX I'PYHTax CIIeAyeT, KaK IMpaBWIIO, HAMbIBATh
YIIUPEHHYIO HIDKHIOIO YacTh (KIOAYIIKY»), @ BEPXHIOIO YaCTh BO3BOAMTH ITOCIIE CTAOMIN3AIN 0CaJIOK
TOIYIIKI.

Tab6muma 4
Bua miotusb ['pyHTHI TeNa IIOTHHBI Crioco0 BO3Be/IeHHsI TNIOTHHEI
OnHopoHas:
c npuHyauTensHo | [lecku, cynecu, CyruHKY (B ToM | JIByCTOpOHHMI HaMBIB ¢ JamOamMu
(dbopMHUpyEeMBIMH ~ OTKOCAMH |9UCIIC JIECCOBUIHEIC) 00BayOBaHM Ha OTKOCAX
(uepr. 3, a)
co cBoOoaHO popmupyembiMu | [Tecku, rpaBuiinbie (apecBsHble) |OIXHOCTOPOHHUIA HaMbIB c
OTKOCAMH  —  BEPXOBBIM JamMbaMy 0OBaIOBaHUS HA HU30BOM
(aepr. 3, 6) unu obonmMH oTkoce (4epT. 4, 6) U UEeHTPAIBHBIN
HaMBIB Oe3 maM0 oOBasloBaHUsA
y3KkonpoduiabHas (d4epr. 4, 6) To xe IInonepHbIii HaMbIB C BBITYCKOM
OyJablBI W3 TOpla TPYyOBl U
HETPEPHIBHBIM YCTPOUCTBOM
00BaJOBaHMS IO OTKOCAM
Heonnopoanas:
¢ simpom (ueprt. 3, 8) I'paBuiinbie (mpecesiabie), | IBYCTOPOHHMIT HAMBIB C JTaMOaMu
TaJlcYHUKOBBIC (MICOCHUCTHIC) C|0OBalOBaHWUS HA  OTKOCaxX W
CONEp)KaHMEM  TIeCYaHBIX M |OTCTOMHBIM IpyaoM B
TIIMHUCTHIX (PpaKinit [EHTPATLHOM  YacTH  IIJIOTHUHBI
(uept. 4, a)
¢ IIEHTpaJIbHOM 30HO# (depT.3, |["paBuiinbie (npecssHbIC), To xe
2) TJICIHUKOBBIC (tmeGeHucTHIC)
WIA TIeCYaHbIe Pa3HO3EPHHCTHIE,
collepXKallie  MEJIKO3EpPHUCThIE
bpakun
KombunupoBannas:
C HachllHbIM  sigpoM  u3|I'paBuiiHble (mpecpsiabie), | [IByCTOpOHHUE HAMBIB 0€3 Ipyaa
TJIMHUCTOTO rpyHTa U |TaJIeYHUKOBBIE (mebeHucToIe)
HAMBIBHBIMA OOKOBBIMHU | MJTH TICCUAHBIC
30Hamu (dept. 3, )
C HACBHINMHBIMU OaHKETaMH M3 To xe To xe
TOPHOW MacChl MU HAMBIBHOU
OJHOPOHOM LEHTPaAIbHOMI
30HOM (UepT. 3, e)
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Yepr. 3. Buapl HaMbIBHBIX IJIOTHH

a—e cM. Tabim. 4; 1 — KpelUieHHe BEpXOBOTO OTKOCAa; 2 — JpeHax; 3 — HaMBIBHOE SApPO;
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YepT. 4. OcHOBHBIE CXeMbI BO3Be/IEHHSI HAMBIBHBIX NJIOTHH
a8 — JIBYCTOPOHHHMH HAMbIB HEOJHOPOIHON IUIOTHHBI C SIIPOM; 6 — OJHOCTOPOHHHUH HaMbIB
OJJHOPOAHOH IJIOTHHBI C BEPXOBBIM OTKOCOM, ()OPMHUPYEMBIM IPH CBOOOIHOM PAaCTEKAaHHH ITyJIbIIBI;
6 — HaMbIB Y3KONPOQMIbHOM IUIOTHHBI; 1 — pacnpeaenuTeNbHbIH MyJIbIONPOBOA; 2 — OTKOC
HaMBIBa; 3 — OTCTOMHEIN py.; 4 — rpaHuna sAapa; 5 — mamba momryTHOro oOBaloBaHus; 6 — mamba
MEPBUYHOrO 00BajiOBaHuWs; / — TpaHMIA NpyIKa;, 8 — BOAOOTBOAsMIAs TpyOa; 9 — BpeMeHHas
nepembruka; 10 — Bo10cOPOCHBIH KOJI0e1

3.4. HeonHoponHble IUIOTHHBI CIE€QyeT NPOEKTHPOBAaTh IIPH HAIMYMH COOTBETCTBYIOIIUX
KapbepHBIX TPYHTOB M HEOOXOIUMOCTH CHIKEHHs (QHIBTPAMOHHOTO pacxoia IO CPaBHEHHIO C
OJTHOPOJIHBIMH IUIOTHHAMH, a TaKKe Ul yMEHbIICHUs oObema Tena uoTuHsel. [Ipum atom crnemyer
YUUTHIBATH yCIOKHEHNE TEXHOJIOTHH NTPOU3BOJCTBA PA0OT MO CO3MAHMIO SIIpa C 3aJaHHBIM Pa3MEpOM
M COCTABOM I'PYHTA U HEJOITYIEHHUIO €r0 IIEPEMBIBA KPYITHBIM IPYHTOM.



Jlns obecrieueHus: OMHOPOJHBIX CBOMCTB sijipa 3aJaHHOTO pa3Mepa M HCKIIOYEHHUS IepeMbIBa
KPYITHBIM TPYHTOM JONYCKaeTCsl BKJIIOYATh B MPOCKTHI INPH COOTBETCTBYIONMIEM OOOCHOBAaHUU
NPUHYAUTEIbHOE TIepEMEIINBAHNE IPYHTA B Ipe/ieiaX sIIEPHON MPYAKOBOM 30HBI IJIOTHHBIL.

3.5*. HampIBHBIE IUIOTHMHBI C OOKOBBIMH HACBHITHBIMA WM KaMEHHO-HAOPOCHBIMH IPU3MaMU
CleyeT MPUMEHSTh IPU YCIOBHH HCIIOJB30BAHHS BBICOKHMX IEPEMBIUCK MM KaMHsS U3 ITOJIC3HBIX
BBICMOK KOTJIOBAaHOB. [IpW MpPOEKTHPOBAaHWUM IUIOTHH Ui CEHCMHYCCKHX PAOHOB HEOOXOIMMO
peyCMaTPUBATh YCTPOMCTBO KAMEHHO-HAOPOCHBIX TPU3M U CEHCMOCTONKOTO KPEIUIEHH ST OTKOCOB.

3.6. HambiBHOI cnoco0 BO3BeACHHS IUIOTHHBI JIOMYCKAETCS COBMEIATh C HACBHITHBIM, KOT/A,
HaIpUMeEp, BEPXOBYIO MPHU3MY IUIOTHHBI HAMBIBAIOT M3 IIECKA, a HU30BYIO OTCHINAIOT M3 I'PAaBUIHO-
TaJICYHUKOBOTO TPYHTA.

HaMpIBHBIE TUIOTHHBI C MPOTHBOPHIBTPAMOHHBIMU YCTPOHCTBAaMH B BHJE auadparM, 3KpaHOB,
MOHYPOB W T.. MOXHO MpPEAyCMaTpUBATh B HWCKIIOYUTEIBHBIX CIY4asX TMPH HajJIexalieMm
000CHOBaHHH.

3.7. B mpoeKThl HAMBIBHBIX IUIOTHH CIICAYET BKJIIOYATh MEPOIPHUSATHS 10 O0CCIIEUCHUIO KayecTBa
HAMBIBA TPYHTA M YCTAHOBJICHHOH MJIOTHOCTH €ro YKJIAAKH, @ TAKIKE YCTOMYMBOCTH OTKOCOB TUIOTHHBI
B CTPOUTEIbHBIN MEPUOJI, B YACTHOCTH, C Y4eTOM (DMUIIbTPAIIMOHHOTO MOTOKA, 00pa3yIoIIerocs 3a cyer
BOJIOOTIaYH CBE)KCHAMBITOTO TPYHTA, HHPWIBTPAIMH C TOBEPXHOCTH HAMBIBA U U3 OTCTOMHOIO MPYy/a.
JIJiss HAMBIBHBIX IDIOTHH JOJKHA OBITH YCTAHOBIICHA Mpe/iebHAS HHTCHCUBHOCTh UX HapaIlUBaHUS 110
YCIOBHUIO 00ECIIeUCHHUS BOAOOT/AaYM HAMBITOTO TPYHTA, a JUIs YacTel IIOTHH, HAMBIBAEMBIX MO BOY,
— Mpeaebl NOABOIHOM U HaJBOJAHOM KPYTU3HBI OTKOCA.

TPEBOBAHUSA K MATEPHAJIAM

3.8*. 3epHOBOW cOCTaB KaphEPHBIX TPYHTOB CIEMyeT CYMTATh OCHOBHOW XapaKTEPUCTUKOW IS
OLIEHKH TEXHHYECKOH BO3MOXKHOCTH BO3BEICHUS HAMBIBHBIX IUIOTHH M SKOHOMUYECKOH
1eN1eco00pa3HOCTH BEIOPaHHOM KOHCTPYKIIWH.

CopeprkaHue OpPraHMYECKUX U BOJOPACTBOPUMBIX IpHUMEcCed B IpyHTax JUIs HAaMbIBa IUIOTHHBI
CJIelyeT AOMyCKaTh B KOJIMYECTBAX, NPU KOTOPHIX MX OCTATOK B Telle HaMBIBHOH IIOTHHBI IOCIE
MIPOU3BOJICTBA paboT MO ee HaMBIBY Oy/IeT HE BHIIIE BEITMYNH, YKa3aHHBIX B 1. 2.5%.

3.9. IlpenBapurenbHyI0 OIEHKY IPUTOJHOCTH KapbepHOTO TpyHTa Ui HamblBa IUIOTHH B
3aBUCUMOCTH ~OT 3€pHOBOTO COCTaBa  CllefyeT MpOU3BOAUTH MO rpaduxkam 4epr. 5.
[IpenmouTuTensHBIMKA JIsI HAMbIBa OJHOPOJHBIX IUIOTHH SIBISIOTCS NecYaHble TPYHTH | Tpymmsr
necyansle W TpaBuitHble TPyHTHI || Tpynmbl memecooOpa3HO MpemaycMaTpUBaTh A HEOJHOPOIHBIX
IJIOTUH C MEJIKOIIECUAHOM LIEHTPAJIIbHOM 30HON WM TNIMHUCTBIM SIPOM.
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Luamemp vacmuy, MM
YepT. 5. ['pynnsl rpyHTOB, HCMOIB3yEeMBIX 1JIH HAMBIBA NJIOTHH

Cynecu (Il rpynma), cyrmuaku (IV rpymma), rpaBuiiHble W rajJedyHUKOBBIE TPYHTH (V Tpymmna), a
TaKXeE ﬂéCCOBHI{Hble IFPYHTBI MOYKHO HCIIOJB30BaTh Jid HaMblBa NIPHU COOTBETCTBYIOIIEM TCXHHKO-
9KOHOMHYECKOM 00ocHOBaHMU. IIpu 3TOM cyrecu M JNECCOBUAHBIE CYTJIMHKH CIIEIYET HCIIOIb30BaTh
JUIs. HAMBIBA OJIHOPO/IHBIX [UIOTHH, a TAK)KE /ISl HAMBIBA LIEHTPAJIBHOU CI1a00BOONPOHUIIAEMON 30HBI
HEO/IHOPOHBIX [UIOTHH, TPABUHHO-TAJICYHUKOBBIE TPYHThI — JJIsl HAMBIBA OOKOBBIX 30H 3THX IJIOTHH.

3amac rpyHTa B Kapbepe JoJbKeH ObiTh B 1,5— 1,8 pasa Oounblie oObeMa rpyHTa, MPHHSATOTO B
MPOEKTE IUIOTHHBI.



IIpu BbIOOpEe KapbepoOB HWHXKEHEPHO-TEOJOIMYECKUE M3BICKAHUS CIIEAYEeT MPOBOJUTH C
JIETAIbHOCTBIO, TI03BOJISIONIECH BBIACIUTh U UCKIIOUUTH U3 3aM1aCOB YYACTKU IPYyHTa, HE OTBEYAIOILEr0
TpeOOBaHMAM YKIagKd B IUIOTHHY, a TakXKe HE IOAJAIOUIErocss pa3paboTKe CpeacTBAMU
THIPOMEXaHU3alNH.

I'pyHT 11 HaMbIBa IJIOTHH JIOJDKEH OBITH MPOBEPEH HAa COAEp)KaHWE HEeradapUTHBIX BKIIOUYEHHN
(BayyHOB, KaMHEH M T.II.), HE IPOXOSIIINX Yyepe3 paboure OpraHbl IPYHTOBBIX HACOCOB.

3.10. [nga HEOAHOPOAHBIX IUIOTMH MPEANOYTUTENbHBl TPYHTBI C BBICOKOW CTEHEHBIO
Pa3HO3CPHUCTOCTH, HANpPUMEP, TPABUHHBIE C TIBUICBATBIMH, TJMHUCTBIMH (paknusAMH U TIPH
COJIEp)KaHUM TecuaHbIX yacTull He MeHee 25 — 30%. CopeprkaHue B siipe TIIMHUCTBIX YacTHUI
pasmepoMm d < 0,005 mm momyckaercs He Oonee 20% Mo YCIIOBUSAM KOHCONHMIALMU TPYHTa; Oolee
BBICOKOE COJEP KaHHUE TIIMHUCTHIX YACTHI] CIECAYET AOIMYyCKaTh NPH CIELHAaIbHOM 000CHOBAHUH.

3.11. BO3MOXHOCTh NPHUMEHEHHs 11 HaMbIBa HCKYyCCTBEHHBIX CMecCeil TI'PYHTOB M3 pa3HBIX
KapbepoB WJIM COPTUPOBAHHBIX KapbEepPHBIX TPYHTOB JOJDKHA OBITH OOOCHOBaHa TEXHUKO-
9KOHOMHUYECKUM PACUETOM.

3.12. Tlpm HEOOXOOZUMOCTH CJemyeT NpeayCMaTpUBaTh IOMOJHHUTEIbHOE HCKYyCCTBEHHOE
VIUIOTHEHHE HAMBITOTO Iecka (TNIyOMHHOE THAPOBUOPHPOBAHHE, YIUIOTHEHUE B3PBIBAMH, MOCIOHHOE
BUOpALMOHHOE YIFIOTHEHHE WM YKAaTKy W JIp.). MeponpusTus 1o JONOJIHUTEIBHOMY YIUIOTHEHHIO
HAMBITBIX TPYHTOB JIOJDKHBI OBITH 000CHOBAHBI, KaK IPaBHJIO, ITOJIEBHIMH ONBITHEIMU pabOTaMH.

OPAKIIMOHUPOBAHUE I'PYHTA B TEJIE IIVIOTUHBbI

3.13. ®pakuuMoHHpPOBaHME TIpyHTa B TONepeuyHoM mpodune IUIOTHHEL B  pE3yIbTare
TMPABIMYECKOH  PAacKIaJKh CIeJyeT Y4WThIBaTh INpH  KO3(QQULIMEHTE pPa3HO3EPHUCTOCTH
HaMBIBaEMOI'O TPYHTa kgy 10 =25 MM kgy 1o =5 . Packimanka rpyHTa 3aBUCUT OT €r0 3€pPHOBOTO

COCTaBa, pacxoa IyJIbIbI U €€ KOHCUCTEHIINH, ITUPUHBI TUIsKa HAMBIBA.

3nech Keo10 = dgo : dip ¥ Kgg10 = dgo : dyp, e dgg, Ugo, U190 — Amamerp ¢pakuuii rpyHTa, Macca
KOTOPBIX BMECTE C Maccoil bonee Menkux ¢pakiui coctasisier coorsercTBeHHO 90, 60 n 10% maccs
BCEro IPYHTA.

3.14*. Tlpu omnpeneneHnN 36pPHOBOTO COCTaBa IPyHTa HAMBIBHBIX TUIOTUH HEOOXOANMO YYHTHIBATH
OTMBIB M cOpOC MENKHX 4YacTuI] TpyHTa. [Ipn BO3BelEHMHM IECYaHBIX OJHOPOJHBIX IIOTHH CJIEAYET
obecrieunBaTh cOPOC TIIMHUCTHIX W YaCTUYHO MBUIEBATHIX YaCTHII, OJHAKO TEXHOJIOTHUCCKH HEN30EKEH
OTMBIB M 0oOJiee KPYMHBIX YaCTHIl BIUIOTh J0 MEJIKMX IecuaHbiX. PacuyeT HOpPMBI OTMbIBA I'pYHTa
JIOITYCKaeTCs MPOM3BOJUTH 110 METOJIMKE, NPUBEICHHOW B PEKOMEHIyEMOM ITPUIIOKEHHH 3*.

ITpn HambIBe HEOMHOPOAHBIX IUIOTHH COPOC TIIMHHMCTBIX YacTHIl CIEeIyeT Ha3HAa4yaTh C Y4ETOM
TpeboBannii m.3.10.

3.15. Ilpu npoeKTHpOBaHUM OJHOPOJHBIX TUIOTHM 3E€PHOBOI COCTaB HAMBITOTO I'PYHTa CIIEAYET
NPUHUMATD 110 CPEHEB3BEIICHHOMY COCTaBY KapbhepHOI'O I'PYHTa C YYETOM OTMBIBA MEJIKUX YaCTHIL
NPU YCIIOBHM HE3HAYUTENBbHON BapHalliM B TIONEPEYHOM CEYEHHWH IUIOTHHBI COCTaBa TIpyHTa M
kodpdunmenta grmabTpanyn. [Ipu 3TOM clieayeT yYuTHIBaTH HEOONBIIOE yBETHYCHHE COICPIKAHUS
MEJIKMX YacTHIl, TPYHTa B LIEHTPAJIbHOW YaCTH IJIOTHHBI IIPU €€ JIByCTOPOHHEM HaMbIBE U B HauboJee
YJIJICHHOM OT BBIITYCKa MYJIbIIBl YaCTH IJIOTHHBI TIPH OJTHOCTOPOHHEM HaMBbIBE.

3.16. Ilpn mpoexkTHpOBaHUM HEOTHOPOAHBIX IUIOTHH 3€PHOBOH COCTAB TPYHTA B OTACJIBHBIX HX
YJacTsIX HEOOXOAMMO YCTaHABIMBATh C YIETOM (PaKIMOHNPOBAHUS NTPH HAMBIBE.

OpakIMOHUPOBAHUE TPYHTA NPU HAMBIBE ONPECISIIOT 0 aHAIOTaM MM PAacuyeTOM IO METOJUKE,
MIPUBENICHHOW B PEKOMEHIYEMOM IPUIIOKEHNH 4.

OcpenHeHHBIH 3epHOBOM COCTaB IPyHTa CIEAYET ONPEACIATh OTACIBHO JUIA siipa M OOKOBBIX 30H
IUTOTHUHBI WJIM JUISL 3THX YacTel IUIOTHHBI M JOMOJHHUTENIBHO IJISi IPOMEKYTOUYHBIX 30H. Pa3zOmBka
npoduIIs IUIOTHHBI HA YaCTH IIPUHUMAETCS B COOTBETCTBHH C MMEIOIIMMHUCS aHAIOTAMH MM JaHHBIMH
PEKOMEHAYEMOT0 IPUIIOKEHUS 4.

Just mnotur | m 1l kimaccoB (pakumoHMpOBaHHME TPYHTA CJEAyeT YTOYHATH NPH HPOBEICHUH
OTIBITHOTO HaMbIBa, COOJIO/Iasl yCIOBHUS TEXHOJIOTUH BO3BEICHNS JaHHOM TIOTHHBI.

3.17. lllupuHy siApa HEOJHOPOIHOH IIOTHHBI CIEAYET MIPEABAPUTENILHO HA3HAYATh B 3aBHCUMOCTH
0T cocTaBa KapbepHOro rpyHTa B mpeaenax 10—20 % mmpuHBI MIOTHHBI HAa JAaHHOM BBICOTE, a
LEHTPAJIbHON 30HBI U3 MEJIKONECUaHOoro rpyHra — B npegenax 20—35% yka3aHHOW IUpUHBL. OTU
pa3Mepbl HaIJIeKUT KOPPEKTHPOBAaTh B COOTBETCTBHM C PEKOMEHIYEMBIM IPWIOKEHHEM 4 MM 110
pe3ynbTaTaM HauyaJbHOTO 3Tana HaMbIBa.

OYEPTAHME U KPEIVIEHUE OTKOCOB IIVIOTUHbI



3.18. KpyTu3Hy OTKOCOB HAMBIBHBIX IIJIOTUH M BHJ KPEIUICHUS HA3HAYalOT B COOTBETCTBUU C
TpeboBaHmsaMU Ti.2.9—2.37, mpu 3TOM KPYTHU3HY OTKOCOB CIEIYET yCTAHABIUBATH HE TOJBKO C
y4eTOM KOHCTPYKIHMH M BBICOTHI IUIOTHHBI, XapaKTEPUCTHK TPYHTOB €€ Tela W OCHOBAHWSA, HO H C
y4eTOM HeOIarONpHUSATHOTO AJIS yCTOMYMBOCTH OTKOCOB (DMIIBTPAIMOHHOTO PEXMMa, BO3HUKAIOIIETO B
mpoliecce HamMbIBa MJIOTHUHBI, & TAKXKE OTCYTCTBHUS B MEPHOJ] CTPOUTEIHCTBA MOCTOSIHHBIX JPEHAKHBIX
YCTPOMCTB.

[IpenBapuTenbHO CpeAHUE 3HAYCHHUS KPYTH3HBI OTKOCOB HAMBIBHBIX TUIOTHH MO’KHO Ha3HAd4aTh IO
AQHAJIOTUH C TIOCTPOCHHBIMU COOPYKEHISIMHA B COOTBETCTBUH C JaHHBIMHU TaOlI. 5.

Tabmuna 5
By nnotuHs! I'pyHTBI OCHOBaHUS Kpyrusna otkoca
OpnHopoiHas ecyaHas [Tecuansle, cynecuanble 1:35—1:5
Crapu4HBIe OTIOKEHHS, TOPP, I 1:5—1:8
Heomuoponnas rpaBuiiHO-|CKalbHBIE, ITIOTHBIE TIIHHBI 1:3—1:4
recyaHasi ¢ s,ipoM

3.19. Ecnu a pe3ynbTare pacueTa yCTOHYMBOCTH OTKOCOB IUIOTHHBI B CTaJIUU €€ HaMbIBa C y4E€TOM
TEXHOJIOTHUH ITIPOM3BOJCTBA PabOT Moirydarcsi Oojiee IOJIOTHE OTKOCHI, YeM II0 pacdeTy OTKOCOB B
MEPHOA IKCIUTyaTalliy IUIOTHUHBI, KPYTH3HA JOJDKHA OBITH NMPUHSTA IO pacyeTaM Ul CTPOUTEIHHOTO
nepuoaa.

[Tpn HEoOXOOMMOCTH BBHINTOJIHEHHS 0oJjiee KPYTHIX OTKOCOB CJEIYeT M3MEHHTh TEXHOJIOTHIO WIIN
MPUMEHUTH KOHCTPYKTUBHbBIE MEPONPUSTHS, HAIIPUMEP, CTPOUTENBHBIN JPEHAXK.

3.20. OTKOCH HaMBIBHBIX IDIOTHH PACIUIACTAHHOTO HPodmis, GopMUpPYIOMHEcs MPH CBOOOTHOM
pacTeKaHuM IyJIbIIbL, JOIMYCKAeTCsl MPOSKTHPOBATh 0€3 KPEIJICHUs] MM C OOJIErYeHHbIM I'PaBHUHBIM,
TaJIeYHUKOBBIM MJIM OHMOJIOTMYECKUM KpEIUICHHEM IpU O0ECHEeYeHNH €ro COXPAaHHOCTU B YCIIOBHSX
BOJIHOBOTO M BETPOBOTO BO3JICHCTBHH.

Ha oTkocax Takux IUIOTHH IPU HEOOXOIUMOCTH CIIELyeT IIPEeAyCMaTpUBATh TOTIEPEYHbIE OYHbI IS
MPEJOTBPALICHUS NIepeMEIIeH s TPyHTa TeUCHUSIMU BAOJIb IUIOTHHBI.

3.21. UlupuHy rpeOHS HaAMBIBHBIX IUIOTHH CJEAyeT YCTaHaBIMBaTb B COOTBETCTBUU C
TpeboBanmsmu 1. 2.11.

MuHUMaNbHYI0 MIMPHHY T'peOHS HAMBIBHOW YacTH MPOQHIS MIOTHHBI CTPOMUTEIBHOTO MEPHOAA
Clle/lyeT Ha3Ha4aTh C YYETOM BO3MOXKHOCTH pabOThl THAPOTPAHCIIOPTHON YCTAHOBKH U HCIIONIb3YEMbIX
IpU yKJIaJKe TPyHTa CPEeICTB MEXaHU3AIUU: sl HEOJHOPOAHBIX IUIOTHH C LIEHTPalIbHOI 30HOI — He
MeHee 50 M, ¢ sapoM — He MeHee 70 M; U1 OJTHOPOAHBIX INIOTUH — He MeHee 20 M.

ITpn HEOOXOIMMOCTH BO3BEACHUS IUIOTHHBI ¢ MEHBIIEH IUPHUHON MO TPeOHIO BEPXHIOIO €€ YacTh
CJIeIyeT BBIIOIHATH OTCHINKOM rpyHTa HACYXO.

3.22. IIpu npoeKTUPOBaHUU JPEHAXKHBIX YCTPONUCTB B TeJIe HAMBIBHOM IJIOTUHBI CIEAyeT Hapsdy ¢
TpeboBanusaMH 111.2.51—2.71 y4uTHIBaTH BO3MOXXHOCTH OJJHOBPEMEHHOT'O BEICHHS paboT 110 HAMBIBY
TeJNa TUIOTHHBI W 1O YCTPOWCTBY JApEHaXa, OTHaBas MPEANOYTEHHE KOHCTPYKIMSAM JIpeHaXa,
MPEACTAaBJICHHBIM Ha YepT. 2, 0, 0, e.

JIns moHMXeHUs MOBEPXHOCTU AETPECCUH B IUIOTUHE BO BPeMsl HAMBIBA HAJJICKUT MPU HATTMUUHU
000CHOBaHMS TIPeTyCMaTpPHUBATh CIIEIIHATIbHBIC IPEHAKH.

3.23. Cpennue 3HaUeHHUs YKIOHA OTKOCOB NPHM CBOOOTHOM HaMBIBE IIECYAHBIX U TPABHIHBIX
rpyHTOB (TIpu TOpIOBOM Oe33cTakagHoM crnocobe HambiBa ¢ 10%-HOW KOHCHUCTEHIMEH ITyJIbIIbI)
MOXXHO OPHEHTHPOBOYHO Ha3zHayaTh 1o Tabin. 6 ¢ mocienyromeil KOppPeKTHPOBKOM MO JaHHBIM
HavaJIbHOTO 3Tarna HaMbIBa.

[Tpy KOHCHUCTCHUMH MyJbIBI, OoTiudaromeiicss ot 10%-Hoi, YKIOH OTKOCa i PacCYUTBIBAIOT IO

thopmyne

. 4C
l 110 10 y (4)
rae C — KOHCUCTEHIIMSI MyJbIIbl, % 1O Macce;
i10 — ykioH otkoca pu C = 10%.
Ta6muma 6
I'pyHT YKIIOH OTKOCa IIPU PacxXoie MyJIblbl, M /a
10 2000 2000-4000 cB. 4000

Ilecok:
MEJKHAI 1:40 1:60 1:100




CpeHUH 1:33 1:40 1:65

KPYITHBIHA 1:25 1:33 1:40
TpaBeJHCTHIN 1:20 1:25 1:30
I'paBuit 1:15 1:20 1:25

3.24. YKJIOH OTKOCa IpH HaMbIBE HIDKE YPOBHS BOJABI OMPEAETSIOT MO PAacyeTy B 3aBUCHUMOCTH OT
3epHOBOTO cocTaBa rpyHTa. [IpeaBapuTeNbHO YKIOH OTKOCa MOXKET ObITh mpuHST oT 1:10 mo 1:4,
IPUYeM MEHBIINE 3HAYEHHS YKJIOHA COOTBETCTBYIOT MEJIKHM I€CKaM NPH HAIMYWH TE€UYEHHS BOJIBI B
Bogoeme. C yBenM4eHHEM KpPYNHOCTH TPYHTa M CHIDKCHHEM CKOPOCTH TEUYCHHS YKIOH OTKOCa
YBEJINYMBAETCS.

TPEBOBAHHUSA K PEKOHCTPYKIIUH IIVIOTUH

3.25. Tlpu pEeKOHCTPYKIMH 3E€MJISHBIX HAMBIBHBIX IUIOTHH TIOBBIMICHHE TPEOHS OXHOPOIHOU
IUIOTHHBI MOYKET OBITh O0OCCIICYCHO 33 CUET MPUMBIBA HH30BOM MPU3MBI K CYIIECTBYIONMIEMY OTKOCY
TUIOTUHEL. [IpUMBIB Clle/lyeT BBINOJHITE U3 KapbepHOTro IpyHTa OoJiee KPYIHOTO COCTaBa, 4YeM I'PYHT,
M3 KOTOPOTO HAaMBIT OCHOBHOH MNpOQMIb IUIOTHHBI. JlomycKaeTcs BBIMOIHATH HHU30BYIO HPU3MY
IJIOTUHBI OTCHIIKOM TPYHTA HACYXO € MOCIOMHON YKaTKOM.

3.26. Ilpu moBbllIeHHH TPeOHSI HAMBIBHOM IUIOTHHBI C SJPOM KpOME IPHMbIBA HU30BOH MPU3MBI
HEOOXOAMMO IpeAyCMaTpUBaTh CO3JaHUE MPOTHBOPHIBTPALMIOHHOTO YCTPOWCTBA, BBHIOJIHEHHOTO,
HarpuMep, B BUZIE 3KpaHa, CONPSDKEHHOTO C CYIIECTBYIOIINM SAPOM.

3.27. llepen Bo3BeNCHHWEM HH30BOH NPHU3MBI IODKEH OBITH CHSAT PACTUTENBHBIA CIIOM Ha
CYIIECTBYIOIIEM HU30BOM OTKOCE IJIOTHHBI.

Jlo Havasa NpUMBIBAa HU30BOH IUIOTHHBI JOJDKHBI OBITH PEKOHCTPYHPOBAHBI BCE JEHCTBYIOIIUE
JpeHaXHbIE YCTPOHCTBA.

TPEBOBAHMSI K INIOTUHAM, BO3BOJUMBIM B CEBEPHOM
CTPOUTEJbHO-KJIMMATHYECKOM 30HE

3.28*. HaMbIBHBIC Tajble TUIOTHHBI JJIsI CEBEPHOW CTPOUTEIBHO-KIMMATHYECKOH 30HBI CIIETyeT
MPOEKTUPOBATh C YYETOM €XKETOJHbIX CPOKOB Hadala M OKOHYAaHWS CE30HAa HaMbIBA TPYHTa,
MEPOIIPUATHI TI0 YCKOPEHUIO OTTaWBaHUS MPOMEP3ILIET0 B XOJOAHBIA MEPHOA I'PYHTA, IPH KOTOPHIX
KO BPEMCHU NMPUHATHA PaCYECTHOT'O HAIopa TCJIO IMIOTUHBI 6y}1eT TIOJIHOCTBIO B TAJIOM COCTOSHHH.

3.29* Jlns HU3KOHANOPHBIX TaJbIX IUIOTMH M3 TIECYaHOTO I'PYHTa, BO3BOJUMBIX Ha CIIa0bIX
OCHOBaHHSX, CJIEIyeT MPEAyCMaTPUBATh NPH TEXHUKO-IKOHOMHUUECKOM 00OCHOBAaHMN KOHCTPYKIMHU C
pacIulaCTaHHBIMHA TIPOQWISAMH, TIPH KOTOPBIX BEPXOBOW OTKOC SIBISETCA BOJTHOYCTOMYHMBBIM 0€3
JIOTIOJTHUTEIIBHOTO KPEIJICHUsI, & HU30BOMY OTKOCY HpHAaeTcs Npoduib, MO3BOJSIONMKA BBIBOAUTH
OCHOBHYIO 4acTb (pMITPALIMOHHOTO NOTOKA B OCHOBAHUE TUIOTHHEI.

3.30*. JIast OTHOPOJHBIX HAMBIBHBIX IUIOTHH C NPUHYJUTENHHO (POPMHUPYEMBIM HU30BBIM OTKOCOM
JOJDKHO OBITh MPEAyCMOTPEHO 3aIIMTHOE IIOKPBITHE CYyXOro OTKOCa ISl TPENOTBPAIICHHUS B
IKCIUTyaTAIlHOHHBIN MEPHO COMUGIIIOKIINY, B TOM YHCJIC YCTPOUCTBOM IPUTPY30K.

3.31*. B mpoekrax TalbIX IUIOTHUH, BO3BOJUMBIX HA OCHOBAHUSX, CIIOKCHHBIX JIbAUCTBIMU
rpyatamu (mipu i > 0,05), 10KHO OBITH IPUBEICHO 0GO0CHOBAHKE JOITYCTUMOCTH OCAJI0K TPYHTa Teia
IIJIOTUHBI ITPU OTTAMBAHWU OCHOBAHUS.

3.32*. Ilpu TpOEKTHPOBAHWM JPEHAKHBIX YCTPOMCTB TalblX HAMBIBHBIX IUIOTHH CJIEAYeT
YUUTHIBATH BO3MOXHOCTB MX MONIEPEMEHHOTO 3aMOPaKUBAHMUS U OTTAUBaHUS B CTPOUTEIBHBINA TIEPHOI.

3.33*. B mpoeKTbl IOKHBI OBITH BKIIOYEHBI MEPONPHATHA 1O OOECICYeHHIO YCTONYHBOCTH
OTKOCOB IUIOTHHBI B IIPOIIECCE CTPOMUTEILCTBA MPH €XKETOJHOM OTTAaHBAHUM MOBEPXHOCTHOTO CIIOS
IrPyHTA.

3.34*, Ha oOCHOBaHMSX, CJOXEHHBIX JbAucTeIMM TpyHTamum (0,4 > i > 0,05), mpwu
COOTBETCTBYIOILIEM 00OCHOBAHUH AOIYCKAETCsI CTPOUTEIBCTBO MEP3IIBIX INIOTHUH BBICOTOM 10 10 M.

3.35*. B mpoekTax peKOHCTPYKIMH HAMBIBHBIX IUIOTHH JIOJDKHBI OBITH INPEIYyCMOTPEHBI MEpBI,
obecrieunBarole HaJIe)KHOE KauecTBO CONPSDKEHUSI CTapOd W HOBOW YacTei IUIOTHHBI, B TOM YHCIIE
MEP3JI0TO WJIM TAJIOTO COCTOSIHUS TPYHTA IUIOTHHBI.

4. KAMEHHO-3EMJIAHBIE I KAMEHHO-HABPOCHBIE IIJIOTUHBI



4.1*. KameHHO-3emMiIsiHBIE WM KaMEHHO-HaOpOCHBIE TUIOTHHBI o KOHCTPYKLIUU
NPOTUBO(WIBTPAIMOHHBIX YCTPOHCTB M CIOCOOY MPOM3BOACTBA PAaOOT IOAPA3JEISIIOT Ha OCHOBHBIC
BUIBI, YKa3aHHBIE B Ta0JN. 7 ¥ HA 4epT. 6—8.

Tabmuma 7

Tun naoTHHBI KoHCTpyKIHs IpOTUBOPHIBTPAITMOHHOTO YCTPOICTBA
Kamenno-zeminsinass  |I'pyHTOBBII 3KpaH (4epT. 6, a)
I'pynToBOE sipo (uept. 6, 6)
BepxoBas rpyHTOBas npusmMa (4eprt. 6, 6)
IenTpanbHast TpyHTOBast IpH3Ma (depT. 6, 2)
Wubexnuonnass jauadparma (B IUIOTHHE, BO3BOJAWMOM  HAalpaBieHHBIM
B3pBIBOM, YepT. 7, a)
DkpaH (B IIIOTHHE, BO3BOIMMO# HANPABICHHBIM B3PBIBOM, YepT. 7, 0)
Kamenno-#HabpocHast |DKpaH U3 HETPYHTOBBIX MaTepHaioB (4ept. 8, a)
Juadparma (uept. 8, 6)
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Yepr. 6. Buabl kKaMeHHO-3eMJISIHBIX MJIOTHH
a—e — cM. Tabu. 7: 1 — KpemnieHne BepXoBOTro OTKOCA; 2 — TPYHTOBBII 9KpaH; 3 — MepexoJHbIe
ciou (oOpartHbie (QUIBTPBI); 4 — rpyHTOBOE sIpo; 5,6 — BepxoBas U HHU30Bas HpU3Mbl, 7,8 —
BEPXOBasl U IIEHTPaJIbHAsI TPYHTOBbBIC NPOTUBO(QUIBTPAILIMOHHBIE TPU3MBI

Yepr. 7. Buabl B3pbIBOHAOPOCHBIX IJIOTHH
a, 6 — cM. Tabn. 7; 1 — KOHTYp HaBaia; 2 — KOHTYp pacdyeTHOro npopwisi; 3 — WHBEKIHOHHOE
1po; 4 — WHBEKIMOHHAS 3aBeca; 5 — JKkpaH; 6 — NmoHyp

Yepr. 8. Buabl kaMeHHO-HAOPOCHBIX NJIOTHH
a, 6 — cMm. Tabn. 7; 1 — Teno MmIOTHHBI; 2 — IEMEHTAlOHHAs 3aBeca; 3 — OETOHHBIN 3Y0;
4 — >xene300eTOHHBIN PKpaH; 5 — TOAPKpaHOoBas KJajika; 6 — BepxoBas mpusMma; / — aunadparma;
8 — nepexoaHbie ciou; 9 — HU30Bas IPU3Ma

B ceBepHOW CTPOWTENHHO-KIMMATUYECKOW 30HE KaMEHHO-3€MJSIHBIE M KaMEHHO-HaOpOCHBIC
IJIOTUHBI B 3aBUCUMOCTH OT TCMIICPATYPHOI'O COCTOSAHUA T'PYHTOB IUIOTHHBI M €€ OCHOBaHWUA,



KOHCTPYKIIUU Teja U MPOTUBO(PHUIBTPAIIMOHHBIX YCTPOMCTB B Telie U OCHOBAHWHU IMOAPA3JCISIIOT Ha
OCHOBHBIC THITHI ¥ BUJIBI, YKa3aHHBIC B Ta0J. 7.1 1 Ha 4epT. 6; 6.1; 8.

Tabmuma 7.1
Tun mIoTHHBI KoncTpykuus npoTHBOGMIETPAIITHOHHOTO IIpuniun
YCTpOMCTBa CTPOUTENIHCTBA

KamenHo-3emnsHas ['pyHTOBBIIT 3KpaH (4epT. 6, a) 1

Tanas I'pynroBoe siapo (ueprt. 6, 6)

LleHTpanbHas TpyHTOBas Ipu3Ma (4epT. 6, )
Kamenno-3zemmnsnHas I'pyHTOBOE SIIPO WM MEp3JOTHBIE 3aBEChl B sApe U |
Mep3ast ocHoBauuw (4ept. 6.1, a)

LlenTpanbHas TpyHTOBash TNpH3Ma W MEP3JIOTHBIE
3aBeChl B [IPU3ME U OCHOBaHMU (uepT. 6.1, 6)
I'pyHTOBOE SApO M MEp3IOTHAs 3aBeca B sApe U
Mep3JI0THasl 3aBeca B OCHOBAaHHH, BBITIOJNHSIEMas W3
noTepHBI (4epT. 6.1, 6)

Kamenno-uHabpocHast |DKpaH U3 HETPYHTOBBIX MaTepHaioB (4eprt. 8, a) 1
Tayas Juadparma (uepr. 8, 6)

Yepr. 6.1. Buab1 Mep3JibIX KaMeHHO-3eMJISIHBIX INIOTHH
B C€BEPHON CTPOUTEILHO-KJIMMATHYECKOH 30He

a—e6 — cM. Tabn. 7.1, 1— nepexonubie ciou (oOparHble (QUIBTPBI); 2 — TPYHTOBOE SIPO;
3,4 — BepxoBasi ¥ HU30Basi MPU3MbI; 5 — IEHTpallbHas [PYHTOBAs MPOTHUBOPUIBTPALUOHHAS IPU3Ma;
6 — COVY; 7 — ecrecTBeHHas IpaHUlla MOAPYCIOBOrO TalMKa; 8 — IEMEHTAllMOHHAs Talepes;
9 — wmHUS pasjena TaJoOro W Mep3aoro rpyHra; h — BbICOTa MIOTHHBL, Dy, — IIKUpUHA

MPOTUBO(MIBTPAIMOHHOTO YCTPOICTBA MOHU3Y

4.2*, KaMeHHO-3eMJISTHBIC 1 KAMCHHO-HAOPOCHBIC TUIOTHHBI CJICAYEST BO3BOIUTHh KaK Ha CKaJIbHBIX,
TaK ¥ Ha HECKaIbHBIX OCHOBAHMSIX.

B ceBepHOIl CTpOUTENEHO-KINMAaTHIECKOH 30HE Tajlble KaMEHHO-3eMIIIHBIE M KaMEHHO-HAOpPOCHbIE
IUIOTHHBI  CJEAYeT BO3BOJWTh HA CKAIbHBIX M  HECKAJIbHBIX OCHOBAHHUSX, CIOXKEHHBIX
MaJIOC)KUMACMBIMU TIpU OTTaMBaHUH T'PYHTaAMHU. Ha OCHOBAHUAX, CJIOKCHHBIX CXHUMACMbIMU IIPpU
OTTaMBaHWY TPYHTAMH, pa3peliaeTcsi IPOSKTUPOBATh MEP3JIble KaMEHHO-3eMJISIHBIE TTIOTHHBI.

4.3. Tlpm NpPOEKTUPOBAHMH KAMEHHO-3EMJIIHBIX M KaMEHHO-HAOpPOCHBIX IUIOTHH Hapsmy C
TpeOoBaHUAMH pa3l. | HEOOXOOMMO TaKKe YUUTHIBATH TPeOOBAaHUS pasll. 2 B YaCTH, OTHOCSIICHCS K
MatepuajiaM 1jid BO3BCACHUA 3E€EMIIAHBIX HACBIIMHBIX IIJIOTUH, IMPOCKTUPOBAHHUA OTKOCOB U Fpe6H$I
TUIOTUH, TPOTHBO(QHIBTPALMOHHBIX YCTPOWCTB M MX CONpPSIKEHHH C OCHOBaHWEM, Oeperamu M
OGETOHHBIMH COOPYKEHHSIMH, a TAKXKe P pa3pabOTKe MPOSKTOB PEKOHCTPYKIMH TAKUX TUIOTHH.

4.4. Bo3BeJeHHE KaMEHHO-3eMJISIHBIX W KaMEHHO-HAOPOCHBIX IUIOTHH CIEAYEeT MpelyCMaTpUBaTh
OTCBHINIKOM KaMEHHOTO MaTepuana (KaMeHHON HaOpOCKH, TOPHOM MacChl, TaJIeYHUKOBOTO TPYHTA)
CJIOSIMHU, TIPUHUMasi MEpbl K €ro YIUIOTHeHHUIO (TIOCJIOWHAsl yKaTKa, TMAPOYIUIOTHEHHE) WK sIpycaMu
BbICOTOH 3 M U OoJee.

4.5%. Bo3BeJcHHE KAMEHHO-3€MIISHBIX IUIOTHH HAMpPABJICHHBIM B3PHIBOM JIOIYCKAeTCSl B

B
GIaronpUATHBIX IS 3TOr0 METOJa MPUPOAHBIX YCIOBHUSX: B y3KOM CTBOpE (; <3, rune B — mmpuHa

CTBOpA), MPH CKAIBHBIX IOPOAAX OEperoB, YAOBICTBOPAIOIINX TPEOOBAHMAM, NPEIBABIIEMBIM K
KaMEHHBIM MaTepHaiaM IJIOTHH.

[MpoTnBodUIBTPalIMOHHBIE YCTPOMCTBA ATHUX IUIOTHH CIIEAYET BBINOJHATH ITyTEM WHBEKIHN
pacTBOpa B LEHTPAJIbHYIO IIPU3MY, OTCBHIIKOW BEPXOBOH CIa0OBOJONPOHUIIAEMON NPHU3MBI HIIH



9KpaHa, a TaKXKC U3 HEIPYHTOBBLIX MaTCpUaJIOB. B IMPOCKTax 3TUX IJIOTUH HAJJICKUT NpEAyCMaTprUBaATh
JAOBOAKY COOPYKEHHUA I0 HeO6XOﬂI/IMLIX pa3MEepoB. HpI/I HauICKalueM 000CHOBaHUU HalpaBJICHHbIM
B3PBIBOM MO>XHO BO3BOJWUTH U OJHOPOIHBIC IJIOTUHEI.

TPEBOBAHUS K MATEPUAJIAM

4.6. IIpurogHocTs MaTepHaa s BO3BEJACHHSI KAMEHHO-36MJITHBIX U KAMEHHO-HAOPOCHBIX TUIOTHH
JIOJDKHA OBITH 00OCHOBaHA JaHHBIMH COOTBETCTBYIOIIMX HMCCIIENOBAHUH B JIAOOPATOPHBIX M HATYPHBIX
YCIIOBUSIX.

ITpuromHOCTh CKalbHBIX MOPOJ Kapbepa (1O IPOYHOCTH, MOPO30CTOMKOCTH, XHMHYECKHM
CBOﬁCTBaM) CJICAYCT YyCTaHaBJIMBATHL B 3aBUCHUMOCTHU OT BBICOTHI ITIJIOTUHBI, MECTOIIOJIOKCHUA HUX B
npoduiie IUIOTHHBI M OT KIMMAaTHYeCKHX YCIOBHH paiioHa CTPOMTENILCTBA, YUYHTHIBAS YCIIOBHS
pa3paboTKH ¥ TPAHCIIOPTHPOBAHUSI.

4.7. CocTaB KaMeHHOTO MaTepHalia INIOTHH cJelyeT MoAOupaTh HCXOI U3!

a) obecrieueHus TPeOyeMO MIIOTHOCTH YKJIAIKH;

0) ydera cerperanyy Ipu OTCHIITKE BHICOKUMH SIPYCaMH;

B) y4eTa MECTOIOJIOXKEHHS TPYHTOB B TEJI€ IUIOTHHEI.

ITpu cooTBeTCTBYIOIIEM OOOCHOBAHMM AOIYCKAETCSI MPUMEHEHHE CIa0BbIX BBIBETPENBIX NOPOJ C
YUYE€TOM U3MEHCHUA UX XapaKTCPUCTHUK BO BPECMCHHU.

OKOHYATEeNbHBIH COCTaB MarTepuajla KaMEHHO-3eMJITHBIX M KaMEHHO-HaOpOCHBIX IUIOTHH
HE0OXOANMO MPUHUMATh Ha OCHOBE TEXHUKO-9KOHOMUYECKIX PacueTOB pacCMaTpHBaeMbIX BapHAHTOB
IUIOTHH.

4.8. IlpenenbHy0 KPYIMHOCTh KPYIMTHOOOJIOMOYHOTO TPYHTa, OTCHIIIAEMOT0 B TEJIO TUIOTHHBI, H €T0
3epHOBOM COCTaB CIIEAYET YCTaHABIHMBATh B IPOEKTE B 3aBHCUMOCTH OT KauecTBa KaMHS M METOJa
BO3BEJICHMS IUIOTHHBI. KpymHOCTh MaTepuaia, OTCHIIAEMOTO MOCIOMHON YKaTKOM, JOIDKHA OBITH HE
6onee 0,75 TOIIIMHBI OTCHIITAEMOI'O CJIOS.

49. JIns mnotun | m Il kmaccoB BeicoTod Oomee S50 M nabopaTopHbie JaHHBIE (U3UKO-
MEXaHWYECKUX XapaKTePUCTHK TPYHTOB CIEyeT, KaK IpaBHJIO, YTOYHATh HCCJIEIOBAaHMSAMH Ha
OTIBITHBIX HACHIMSAX (IO BO3MOXKHOCTH BKJIIOUAEMbIX B TIOJIC3HBI OOBEM IUIOTHHBI), JJIS TUIOTHH
BeIcOTOM Oosiee 100 M Takme McClIeqOBaHNS 00A3aTEIbHEI.

4.10. [Ins HaOpOCKHU CleIyeT MCIIOJb30BaTh KaMeHb 0e3 copTUpoBKH. COPTUPOBKY KaMHsI MOXKHO
MPOM3BO/INTH TOJIBKO IPH HAJIMYMU COOTBETCTBYIOIIETO 00OCHOBAHHSI.

4.11. Yxnanaxky pa3nu4HOrO MaTepHuaja IO 4acTsSM NpoQuis IUIOTHHBI, KaK IPaBWIIO, CIETyeT
IpeaycMaTpuBaTh NMPH BbIcOTe IWIOTHHEI 50 M m 0oiee, MPH 3TOM MPOYHBIA MaTepHal CIEAYET
UCIIONIb30BaTh B 0OJiee HANPSDKEHHBIX YacTsX, a Marepuall MOPO30CTOMKHX MOPOJA — BO BHEUIHHX
YacTsIX MPOQUIIS.

4.12*. Inst matepuana, MpeaHa3HaAuYCeHHOTO K YKJIAJKe B TEJO IUIOTHHBI HHXKE NOBEPXHOCTH BOJIBI
WJIH TIOJIBEP’KEHHOTO €€ BO3MIEHCTBUIO, KOO (PHUIINEHT pa3MsArdaeMOCTH JOJDKEH ObITh He Hinke 0,9 mist
M3BEPIKCHHBIX W Meramopduueckux mopogq u 0,8 — mas ocamoudbix. MEHbIIHE 3HAYCHUS
K03(h(uIKeHTa pa3mMIrdaeMOCTH JIOMYCKAeTCsl IPUHUMATH ITPU COOTBETCTBYIOIIEM 000CHOBaHHH.

4.13. K rpyHTaM mNpOTHBOQHIBTPALMOHHBIX YCTPOMCTB  (IKpaHOB, MOHYPOB, SZEp,
CI1a00BOIOTIPOHUIIAEMBIX TIPH3M), MEPEXOAHBIX CIOCB M OOpaTHBIX (MIBTPOB KaMEHHO-3EMIITHBIX
IUDIOTUH TMPEABABIIAIOT TC XKE Tpe6OBaHI/IH, dTO U K COOTBETCTBYIOIIHUM OJJIEMCHTaM 3CEMJIAHBIX
HACBIITHBIX TUIOTHH.

Ecnmn  mpoTHMBOGMIBTPAlMOHHOE YCTPOWCTBO BO3BOAAT CPEICTBAMHM  THJIPOMEXaHHU3alNH,
HEOOXOANMO, YTOOBI TPYHT YAOBICTBOPSI TPEOOBAHWSIM, HPEIBSBISIEMBIM K TPYHTaM HAMBIBHBIX
IIJIOTHUH.

4.14. Jlna nepexoIHBIX CII0OEB W OOpaTHBIX (UIBTPOB KaMEHHO-3€MJISHBIX IUIOTHH CIEIyeT
HCIIONIb30BaTh, KaK MPAaBMUIIO, KAPbEPHBIE PA3HO3EPHHUCTHIE TPYHTHI.

[Mpumenenne amst 3TUX Lenell OOOTAIEHHBIX TPYHTOB, MOJXYYEHHBIX COPTHPOBKOW, TMPOMBIBKOM,
JNOOaBIICHNEM WM CMEIIMBAHHEM pa3IuuHbIX (pakiuii, cleayeT OOMycKaTh TOJBKO IPH
COOTBETCTBYIOLIEM TEXHMKO-JKOHOMHYECKOM OOOCHOBaHMH. Bo Bcex cilyyasx HaJUIS)KUT OTHABaTh
MPEANIOYTEHNE OJJHOCTIONHBIM IEPEXOIHBIM CIIOSIM M OOPaTHBIM (HIBTPaM.

OYEPTAHHME OTKOCOB IVIOTUHBI

4.15. OcHOBHBIC pa3Mephl IOMEPEYHOro NPOGHIT KaMEHHO-3EMIIIHBIX M KaMCHHO-HAOpPOCHBIX
TUIOTHH CIJIeAyeT Ha3HauaTh B COOTBETCTBHU C TpeOoBaHusiMu 1. 2.9—2.15.



4.16. Illupuny OepM Ha OTKOCaxX IUIOTHH HEOOXOIAMMO IPUHHUMATh U3 YCIOBHS OOECIICUCHHS
TpeOyeMOoro OCpeTHEHHOTO 3HAYCHUSI KPYTU3HBI OTKOCOB, HO HE MEHEe 3 M.

4.17. KpyTusHy OTKOCOB KaMEHHO-3eMJISIHBIX M KaMEHHO-HAOPOCHBIX IJIOTHH CIIEAyeT Ha3HAYATh
o pacuery (mm. 5.10%*—5.13.%).

[Ipu Ha3HAYEHUU KPYTH3HBI OTKOCOB IUIOTHH, BO3BOJIUMBIX HAIIPABICHHBIM B3PBIBOM, HEOOXOIUMO
YVYUTHIBATh HAYAJIBHYIO KPYTH3HY OTKOCOB, CBOOOJHO (hOPMUPYIOMIUXCS B pe3ysbTaTe cOpoca rpyHTa
B3PBIBOM.

MNPOTUBO®UIbTPAIIMOHHBIE YCTPOMCTBA

4.18*. [Ipu npoeKTUPOBaHUH MPOTUBO(UIBTPAIIMOHHBIX YCTPOICTB U3 TPYHTOBBIX U HEIPYHTOBBIX
MaTeprualioB KaMEHHO-3eMJISIHBIX U KaMEHHO-HAOPOCHBIX IJIOTHH CIIEAYET YUYUTHIBATH TPEOOBAHMS IIII.
2.38*-2.50.

4.19. TIpoTuBOPHUIBTPAIIMOHHBIE YCTPOWCTBA KaMEHHO-3EMIISTHBIX M KAMEHHO-HAOPOCHBIX IUIOTHH
JOJDKHBI colpArarbCsi € OCHOBAaHHUEM H 6epeFOBI)IMI/I CKJIOHaMH H COXpaHATH BOJOYIOPHOCTbD,
MPOYHOCTH ¥ THOKOCTH MPY BO3MOXXHBIX OTHOCHUTEIILHBIX CMEICHHUSX.

4.20. I'paguent Hamopa (HUIBTPAIMOHHOTO MOTOKA A A1pa WM dKpaHa W3 TIMHOOETOHA WIH
TJIMHACTOTO TPYHTA KAMEHHO-3EMJITHBIX IUIOTHH CIIEAYET MPUHUMATh 110 KPUTEPHIO (IIBTPALMOHHON
npovHoCTH (1. 5.5%).

4.21. Mexny TpyHTOBBIM NPOTUBOMWIBTPAIIMOHHBIM YCTPOHCTBOM U KPYITHOOOJIOMOYHBIM
MaTepralioM Teja INIOTHHBI HaJUIEXKUT NTPeIyCMaTpUBaTh 0OpaTHbIE (PHIBTPHI U MIEPEXOIHBIE CIIOH.

TonmmHy HEepexoIHBIX CIOEB CIEAyeT Ha3HadaTh HCXOIS M3 YCIOBUS INPOM3BOACTBA padoT c
YUY€TOM BO3MOKHBIX TOPHU30HTAJIbHBIX CMCI_[IeHI/Iﬁ IIJIOTUHBI U IPUHUMATDh HE MEHEC 3 M.

Mex 1y HErpyHTOBBIM NTPOTHBO(HIBTPAIIIOHHBIM YCTPOWCTBOM M T'PYHTOM TeJla TUIOTHHBI CIIEAYET
TaKKe MPeIyCMaTprUBaTh IEPEXOIHBIE CIIOH.

4.22. Matepuaiisl TEPEeXOTHBIX CIOEB W OOpaTHBIX (MIBTPOB IUIOTHH CJIEIyeT MPUHUMATH B
COOTBETCTBUH C TPEOOBAHUSAMH Pa3[l. 5.

3epHOBOII cocTaB mepexofmHbIXx ciaoeB MwiotmH | w1l kmaccoB  HAMICKHUT YTOYHSATH
9KCHEPUMEHTAIBHO C yYETOM YCIOBHIA MX pabOTHI.

4.23. Jlna moBBINICHHSA (QUIBTPAIIMOHHOM TPOYHOCTH TPYHTOBBIX MPOTHBOQIIBTPAIIMOHHBIX
ychOf/'ICTB KaMEHHO-3EMJIAHBIX TINIOTHUH CICAYCT NMPEAYCMATPHUBATD:

a) yIIMpEeHHUe spa WK dKpaHa Ha OeperoBbIX NIPUMBIKaHUSAX U B OCHOBaHMUHY;

0) yKIaaKy IOHONHHUTENBHOTO CJIOSl 00paTHOro (MiIbTpa B IMpPEAENax CONPSDKEHHS T'PYHTOBOTO
MPOTHBO(MIBTPAIIMOHHOTO YCTPOICTBA C OCHOBAaHHEM U Oeperamu;

B) BO3BEJCHUE DKpaHa WM Sipa M3 Pa3HO3EPHUCTHIX TJIMHHUCTBIX TPYHTOB, CIIOCOOHBIX B Cliydae
00pazoBaHusl TPEIINH UX 3aKOJIbMaTHPOBATh.

4.24*. TlpoTuBO(GWIBTPAIMOHHBIE YCTPOMCTBA KaMEHHO-HAOPOCHBIX IUIOTHH BBINOJHSIOT, Kak
MpaBUJIO, W3 JKene300eToHa, OeToHa, acdarpToOeTOHA, MOMMMEPHBIX MarepuaioB. Jlomyckaercs
MIpUMEHEHHE MeTajlia (CM. peKOMEHAyeMoe TIPIIIoKeHHe 9%).

4.25. Kene3006eToHHBIE KpaHbl B 3aBUCUMOCTH OT BBICOTHI IUNIOTHHBI U 0)KUAAEMOH OCaJIKU MOTYT
OBITH JBYX THIIOB: JKECTKHE (OMHOCIOIHBIC) M THOKHE (MHOTOCHOIHBIC). [ BBICOKMX ILTIOTHH
CJIETyEeT, KaK MPaBHIIO, MPEIYCMATPUBATh THOKHE KOHCTPYKIIMH JKEJIC300€ TOHHBIX HKPAHOB.

XKene3obeToHHbIE DKpaHbl CJEQyeT NPOCKTUPOBAaTh B COOTBETCTBHHM C TpeOoBanusimu CHull
2.06.08-87.

4.26. OnHoCIIOMHBIE KeJIe300eTOHHBIE SKPaHbI CIEAYET MPeAyCMaTpUBaTh U3 OTJEIBHBIX IUIUT C
MONEPEYHBIMHE  TEMIIEPATYPHBIMH TPOJOJIBHBIMH OCaJOYHBIMH YIZIOTHEHHBIMH IIBaMH. Paspesky
9KpaHa Ha TUIMTHI CIIEAYeT IpelyCMaTpUBaTh C Y4€TOM KOHQUIypaluy OeperoBbiX CKIOHOB.

ﬂﬂﬂ MpEAOTBpalllCHUA OIMOJI3aHNA U OTCJIaUBAaHUA dKpaHa OT Tejia IMJIOTUHBI IIJIMThI JOJKHBI UMETH
aHKEpBI, 33JIeTIIBAEMBIC B ITOJJPKPAHOBYIO KIIAJKY.

TonmuHy TUIUT XKeIe300€TOHHOTO YKpaHa U UX apMHUPOBAHUE CIIEYET ONPEICIATh B COOTBETCTBHN
C pacdyeroM YCTOMYMBOCTM IUIMUT Ha OTKOCE, MPOYHOCTH INPH ACHCTBUH BOJHOBBIX, JIENOBBIX MU
MOHTaXXHbIX HArpy3ok, a TakKe ¢ y4eTOM I[e(i)opMa]_II/II/l OTKOCA IVNIOTUHBEI.

4.27. I'nOkne xene300€TOHHBIE IKpaHbl HAJIKHUT MIPEAYCMaTPUBATh U3 HECKOJIBKUX CIIOEB IUIUT C
MpOCIOMKaMH  THUAPOM3OISIIMM  MEXOy HUMH. [lnnTel 3KpaHa HEOOXOAMMO  Pa3lelsTh
TEMIIEPaTyPHBIMHU U OCAJOYHBIMU IIIBAMHU M YKJIAJ(bIBaTh UX B CJIOH C IIEPEBA3KOH IIBOB.

Pa3meps! Mt crieayer BbIOMpaTh TaKMMH, 4TOOBI Obula oOecrieueHa TMOKOCTh SKpaHa B LIEJIOM
NP MMUHUMAJIBHO BO3MO)KHOM YHMCJIE IIBOB. J[JIMHY M IIMPHHY IUIAT, OETOHUPYEMBIX HAa MECTE, MOXKHO
MpUHUMATH B nipenenax ot 10 xo 20 m.



ﬂﬂﬂ o6ecneqeﬂym CBA3U MCEXKAY CJIOSAMH IINIMT M BCETO SKpaHa C TCEJIOM IUIOTHHBI CICAYET
IpeycMaTpUBATh AaHKEPBI WM JPYTHe KOHCTPYKIUH, PEJOTBPAILAIOIINE CIOI3aHUE TUTUT IO OTKOCY.

4.28*. CompspkeHHE HETPYHTOBBIX SKPAHOB IUIOTHHBI C OCHOBaHHEM CIIEAYET IpelyCMaTpHUBaTh
npu nomomu OeToHHOro 3y0a, B KOTOPOM, Kak IPaBWIJIO, yCTpaWBaeTCs IOTEpHA Ul CO3JaHUsA
WHBEKIIMOHHOW UJIM MEP3JIOTHOM 3aBECHI.

CoenuHeHHe OSKpaHa C 3yOOM CileAyeT NpeaycMaTpuBaTh B BHAE pa3pe3HOW WIM THOKOU
KOHCTPYKIUH (CIIONCTON — C 3aJIeNIKOH 3KpaHa B 3y0, IIapHUPHOW — C yCTPOMCTBOM THOKOTO MIBA MO
epPUMETPY).

4.29*%.  ActanpToOeTOHHBIE OJKpaHbl W AuadparMbl JIONMyCKaeTCs MPeNyCMaTpuUBaTh IpH
TEMITEpaTYPHBIX BO3/ICHCTBHUIX HAa HUX B TIEPHOJIBI CTPOUTENBCTBA U SKCIUTyaTanuu 10 MuHyc 50 °C.

4.30. ITox 5xpaHOM M3 HETPYHTOBBIX MAaTEPHAJIOB CIIEAYET BBITOIHATH IMOI3KPAHOBYIO TIOATOTOBKY.

IToapkpaHOBYIO TIOATOTOBKY M3 YIJIOTHEHHOTO KPYMHOOOJIOMOYHOTO TPYHTa MIIM MEIKOTO KaMHs
HEOOXOAMMO YKJIabIBaTh 110 KAMEHHOM HabpockKe.

TonmmHy MOIPKpaHOBOW MOJTOTOBKH CJEAyeT Ha3HauaTh B 3aBHCHMOCTH OT MaTepHaia dKpaHa,
KPYIHOCTH MaTepHaya IOJPKPAaHOBOW ITOJTrOTOBKH, KPYIHOCTH MaTepuaia B HaOpOCKE, BBICOTHI
IUIOTHHBI U YCIIOBHH NMPOM3BOZCTBA padoT.

TPEBOBAHUSA K OCHOBAHUAM IIJIOTHUH.
COIIPA)KEHUE IIJIOTUH C OCHOBAHUEM

4.31*. I1pu orieHKe TPYHTOB OCHOBAHUSI CIIEAYET YYUThIBATh TpeOoBanus mi. 1.5%—1.7% u 2.72*%—
2.82.

4.32. Ilpu cTpouTEnbCTBE IUIOTHH HA CKaJbHOM M OCOOGHHO Ha HECKAIFHOM OCHOBAHUH
HEOOXOAMMO OMpPENEIIATh PACUETOM HEPAaBHOMEPHOCTH OCaZOK OCHOBAaHHS KaK B MPOJOJILHOM, TaK U B
MONEPEYHOM HANpaBIEHUH MX JUIS [POBEPKH TPEHIMHOCTOMKOCTH TPOTHUBOGHIBTPALMOHHBIX
YCTPOMCTB TUIOTHH.

4.33. IIpu IIPOCKTUPOBAaHUU KaMEHHO-3EMJIHBIX IJIOTUH c IPYHTOBBIMU
MPOTUBO(MIBTPAIIMOHHBIME  YCTPOICTBAaMH, BO3BOAMMBIMH METOJIOM OTCBHIIKH TPYHTOB B BOAY,
JIOJDKEH OBITh MPEIYCMOTPEH KOHTAKT IPYHTOB 3THX YCTPOHCTB C IPYHTOM OCHOBaHHUSL.

4.34. ConpspkeHHE TPYHTOBBIX INPOTHBO(QHIBTPAIMOHHBIX YCTPOWCTB IUIOTUHBI CO CKaJbHBIM
OCHOBaHHMEM JIOIYCKAaeTCsl MpEeAycMaTpHBaTh B BHJE TOPKPETUPOBAHUS OCHOBAaHMS M OEperoBbIX
CKJIOHOB, BPE3KH U JIP.

435. JIna  ynuydmmeHus ~— CTaTHMYeCKOW  paboTshl, NOBBIIICHUS  TPEUIMHOCTOMKOCTH
NPOTUBOMUIIBTPAIIMOHHBIX YCTPOHCTB BBHICOKHE TUIOTHHBI, PAcIOiI0KEHHbBIE B Y3KOM YIIEIbe, CIEAyeT
MPOEKTUPOBATH C KPUBOJIMHEHHOW OCBI0, BHIITYKJIOH B CTOPOHY BEpXHET0 Obeda.

4.36*. B ceBepHOIl CTPOUTEIHHO-KIMMATHUECKOW 30HE COIPSDKEHHE MPOTHBO(MIBTPAIIMOHHBIX
YCTPOMCTB TalbIX KaMEHHO-3€MJISIHBIX M KaMEHHO-HaOPOCHBIX TUIOTUH C TPEHIMHOBATHIM CKAJIbHBIM
OCHOBaHHMEM CIIEyeT IPOM3BOAUTH C TOMOIIBIO OETOHHOrO 3y0a C MOTEpHOM MAJIsl BBIOJHEHHMS
[IEeMEHTAI[IOHHOW (MHBEKIIMOHHON) 3aBechl B OCHOBaHMHU. B mpenenax MOAPYCIOBOTO TajHMKa
[IEMEHTAIMI0O OCHOBAaHMS CJIEAYET BBIIOJHATH JO 3alOJHECHUS BOJOXPAaHWIMINA, a B OEperoBbIX
NPUMBIKaHUSX — [0 MEPe OTTAaMBaHHUs OCHOBaHHWsS. Ha CHIIBHOTPEIMHOBATHIX OCHOBAHUSX CIEAYET
MPOBOJUTH TPENNOCTPOCUHOE HCKYCCTBEHHOE OTTAMBAHUE BEUHOMEP3IBIX TPYHTOB OCHOBAHUS C
MOCJIEAYIONIEH X IIEMEHTAMEH 0 Havaa 3aIl0JIHEHHUS BOAOX PAaHIIIHIIA.

Ha KoHTakTe TpYHTOBBIX SAE€P W OSKPAaHOB TalbIX KAaMEHHO-3€MJIIHBIX IUIOTHH C
CIIIBHOTPCIIMHOBAaTHIM ~ CKAaJbHBIM ~ OCHOBAaHHEM  CIEAyeT  MpeaycMaTpuBaTh  YCTPOMCTBO
c1ab0apMHUpOBaHHOW OETOHHOW IUIMTHI B BHJE OTKPHUIKOB OETOHHOTO 3y0a C YKpemnuTeIbHOW
LEMEHTalel OCHOBAHNUS MO HEl.

4.37*. Ha HecKalbHBIX OCHOBAHUSAX, CJIOKCHHBIX CIIA00CKUMAEMBIMH U CIT1a00BOIOTPOHUIIAEMBIMHI
(B TOM umcie W IPU OTTaUBAHWH) TPYHTaMH, COIPSDKEHHE IPOTHBO(MIBTPALMOHHBIX YCTPOWCTB
KaMEHHO-3€MJIIHBIX IIJIOTHH C OCHOBAaHHEM CJIEAyeT MPOU3BOIUTH BPE3KOM MX B OCHOBAaHHE Ha
nIyOMHY BEpXHETro pa3yIUIOTHEHHOro cjos. IlpM Hamuuuu B OCHOBAaHMM BEPXHEro  CIIOA
LTIOBHAIBHBIX OTJIOKCHHH M3 MECYaHO-TPaBUHHO-TAJICYHUKOBBIX TPYHTOB MOIIHOCTBIO 0 5 M
COIPSKEHHUE CIIEAYET OCYILECTBISITh C OMOIIBIO 3y0a, BXOAAIIEr0 B KOPEHHBIE IOPO/IbI OCHOBAHMSI.

5. OCHOBHBIE ITOJIOKEHUS PACYETA IIVIOTUH

5.1*%. Ilpu npoextupoBanuu miaoTuH | m |l KiaccoB W3 TPyHTOBBIX MarepuaoB HEOOXOANMO
BBINIOJIHSTD CJIC/TYIOIINE OCHOBHBIC PACUEThL:
a) hunsTpanuonusie (. 5.3 u 5.4%);



6) punpTpanoHHO# mpoyHOCTH (1. 5.5%);

B) 00paTHBIX (PUIBTPOB, APCHAKEN U MEPEXOAHBIX cioeB (mm. 5.6 — 5.9);

T') YCTOWYHUBOCTH OTKOCOB, 9KpaHa M 3amuTHOTO ciiost (mm. 5.10*% — 5.13%);

) HanpspKeHui 1 pedopmarmid (. 5.14* u 5.15%);

€) 0CaJI0K TeJia IUIOTHHBI ¥ OCHOBaHwus (1. 5.16* u 5.17%);

’K) TOPU3OHTAIBHBIX cMenieHud (1. 5.19%);

3) KpeIIeHHH OTKOCOB Ha MPOYHOCTD OT ACUCTBUS BOJH, JIbAa 1 ap. (1. 5.21).

Kpome Toro, JONONMHUTENEHO CIELYET BBINOIHSITS!

JUIE HEOTHOPOJIHBIX 3EMIISTHBIX HAMBIBHBIX IUIOTMH pacyeThl (PpakIMOHUPOBAHUS TPYHTA U
ycroiunBocTd O00KOBBIX mpu3M (mm. 3.13, 3.14%; 3.17, 5.12%), pacueTsl KOHCOIMIALUN M TIOPOBOTO
naBieHus 1. 5.18);

JUI 3€MIITHBIX HACBITHBIX W KaMEHHO-3€MIISIHBIX IUIOTHH, y KOTOPBIX TEJO, AApO, KpaH HIH

OCHOBaHME CJIO0XEHBI U3 TNIMHUCTBIX TPYHTOB, — PAcdeThl IOPOBOIO JABICHUS NIPU UX KOHCOIUIALNU
Y MIPOBEPKY TPEUIMHOCTOHKOCTH (. 5.18, 5.22%);

JUI KaMEHHO-3€MJITHBIX IUIOTHH C SAPOM, KPOME TOro, — MPOBEPKY YCTOWYMBOCTH HA CIBHT
HHU30BOW IPU3MBI IUIOTHHBI.

Jna mnotun Il u IV xmaccoB ciemyeTr orpaHMYMTHCS pacyeTaMH, YKa3aHHBIMH B TOAITYHKTax
Ha"_"r"’ "e", "3".

Pacuerts! ciretyeT NponM3BOANTB TS BCEX XapaKTEPHBIX MONICPEYHBIX CEUYCHHUN IIOTHH.

[Ipy TUPOEKTUPOBAHMH IUIOTHH U3 TPYHTOBBIX MATEPHAIOB B CEBEPHOH CTPOUTENHHO-
KJIMMaTUYECKON 30HE HCO6XO}II/IMO JOTMOJIHUTEJIBHO K YKa3aHHBIM pacueTaM IMPOU3BECTH PACUCThI
TEMIIEPaTyPHOTO pPEeKMMa TeJla U OCHOBAaHMS IUIOTHHBI, JIOXKa MU OOPTOB BOJOXpaHWIMINA U pyclia B
HIDKHEM Obede IMIIOTHHEI B XOJIE €€ CTPOUTENBCTBA U AKCIUTyaTaryH (1. 5.23%).

5.2*. PacyeTsl INIOTHH BO BCEX CIIydasX CIEAYeT BBIIONHATH IJIsI OCHOBHBIX M OCOOBIX COYETaHHH
Harpy30K B SKCIUTyaTal[MOHHBIN TepHoj paboThl INIOTUH M IS COYETaHWH HArpy30K B NEPHOA WX
BO3BEJICHUS (CTPOUTEILHBIN TIEPHON).

PacueTrbl TUIOTHH, BO3BOJMMBIX B CEHCMHYECKHMX paiOHaX, CJIEAyeT BBIIOIHATH COTJIACHO
tpeboBanusm CHull I1-7-81*.

5.3. q)I/IHBTpaHI/IOHHBIe Ppacy€Thl TCJIA IJNIOTUHBI, OCHOBAaHUA U 6epeFOB CJICAYCT BBINIOJIHATE IJIA:

a) orpeeneHus QUIbTPalMOHHON IIPOYHOCTH TeJla IUIOTHHEI, €€ OCHOBAaHUsSI U Oeperos;

0) pacueTa yCTOIHYMBOCTH OTKOCOB TUIOTHHEI 1 OEPeros;

B) oOOcHOBaHMs Hambollee PAIMOHANBHBIX M SKOHOMHYHBIX ()OPM, pa3MepoB M KOHCTPYKITHH
TUIOTUHBI, €€ MPOTUBO(WIBTPAIIMOHHBIX U JJPEHAXKHBIX YCTPOICTB.

[Mpn BbIMONHEHWH  (GUIBTPALMOHHBIX pAacyeTOB CIENYeT YYUTHIBATh KOJbMATaX JIOXKa
BOJIOXPAHWININA ¥ BEPXOBOTO OTKOCA IUIOTHHBI TIPH €T0 Pa3BUTHH BO BPEMEHH.

5.4* OwIbTpallMOHHBIMH pacyeTaMd (a TakXKe MCCICIOBAHUAMH) HAAJICKUT OIPEIENIATh
ClIeIyoIIKe TapaMeTpbl PUIBTPALMOHHOTO OTOKA!

a) TIOJIOXKEHUE TOBEPXHOCTH (PHIBTPAIIOHHOTO IMOTOKA (IETPECCHOHHOW MOBEPXHOCTH) B Tee
IUTOTUHEI 1 Oeperax:

0) GMIBTPaIMOHHBINA PACXOM BOAKI Yepe3 TENIO INIOTHHEI, OCHOBaHHE U Oepera;

B) Hamops! (WM TPaUCHTHl Hamopa) (UIBTPAMOHHOTO MOTOKA B Telie MUIOTHUHBI, OCHOBAHUH, a
TaK)Ke B MECTaxX BHIX0OZa (DMIBTPAIMOHHOTO ITOTOKA B JIpEHAXK, B HIDKHUH Obed 3a mo1oniBoii HU30BOTO
OTKOCAa, B MeCTax KOHTAKTa TPYHTOB C pa3IMYHBIMHA XapaKTePUCTHKAMH W Ha TpaHHIAX
MPOTHBO(UIBTPAIMOHHBIX YCTPOHUCTB (UepT. 9).
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Yepr. 9. PuiabTpanuoHHbIe Je()OPMALUM B 3eMIISHBIX M KAMEHHO-3eMJISTHBIX IJIOTHHAX
H MX OCHOBAHHUAX
a — OJHOpOJHAs IUIOTHHA Ha CIIONCTOM OCHOBaHWH; 6 — KaMECHHO-3e€MIISIHAs IJIOTHHA Ha
CKaJIbHOM OCHOBaHUM; 4,5 — COINpsHKEHUE HECBSA3HOTO U CBS3HOTO I'PYHTOB OCHOBaHMUI; B — 001acTh



MECTHOT'O BBITNIOpA TPYHTA B CIy4ae BBIXOJA IMOTOKA HA OTKOC; Jemax — PacCUETHBIH (MaKCHMaJbHBII)
rPaJIMeHT HATIOpa B 30HE BHICAYMBAHUS MMOTOKA HA YPOBHE BOJBI HIKHEr0 Obe(a; o0 — yroia HakJOHA
HM30BOTO OTKOCa siipa K Iopu3oHTy; Jo, Je, Ju, Jiy Jun — TpanueHTsl Hamopa COOTBETCTBEHHO
cy(hdo3un, KOHTAKTHOTO Pa3MbIBa, BHINOPA, BXOAa (QIIBTPAI[HOHHOTO MTOTOKA B JAPEHAXK, MYJIbCALIUU B
o0OpaTHOM (DMIIBTPE OT HAKATa U CIaja BOJH

[lpu HEOJHOPOTHOM WIJIM AHU3OTPOITHOM T'EOJIOTUYECKOM CTPOCHHHM OCHOBAHHUSI yKa3aHHBIE B
HACTOsSIIEM HyHKTe HapaMeprI @HHLTpaHI/IOHHOFO IIOTOKa cnez[yeT OHpe[[eJ'ISITb C y‘IeTOM OTHUX
0COOEHHOCTEH.

[Mpu BBINONHEHUH (QUIBTPAIIMOHHBIX PACYETOB TAJbIX IUIOTHH M3 TPYHTOBBIX MAaTEPHANIOB,
BO3BOJMMBIX B  CEBEPHOH  CTPOUTEIbHO-KIMMATHYECKOW  30HE,  yKa3aHHbIE  HapaMeTpsbl
(UIIBTPALIMOHHOTO TIOTOKA CIIEIYET ONPEAEIATh C YYeTOM U3MEHEHHUS TPaHUIl 30H MEP3JIbIX TPYHTOB B
TeJle ¥ OCHOBAHUH IIOTHHBI B XOJI€ €€ CTPOUTEhCTBA U IKCILTyaTallnH.

5.5%. OunbTPAMOHHYIO IPOYHOCTh TeJa IJIOTHHBI, @ TAKXKE MPOTUBO(MIBTPAIIMOHHBIX YCTPOICTB
OLICHMBAIOT Ha OCHOBE COOTBETCTBYIOIIMX PACUETOB U HKCIEPUMEHTAIIBHBIX HCCIEIOBaHHN TPYHTOB
NpU JISHCTBYIOMINX B COOPY)XEHHU IpajMeHTax Halopa ¢ y4eTOM HalpsbKeHHO-Ae(hOpMHPOBAHHOTO
COCTOSIHHSI COOPYXKEHHUSI M €ro OCHOBaHHs, OCOOCHHOCTEH KOHCTPYKIIMH, METOJOB BO3BEACHHS U
YCIIOBUIT SKCILTyaTaIHH.

Pacuetsl QUIBTPAIIMOHHON TMPOYHOCTH HAUICKUT BBIMONHITE UCXOAS W3 HAaUOOJBILEro Harmopa,
JIEUCTBYIONIETO Ha MJIOTHHY.

IMpu oreHKe QPUIBTPAIHOHHON TPOYHOCTH HEOOXOMMO BBIOJHHUTE YCIOBHUE

1
Jest,m =— Jcr,m ) (5)

n
1€ Jestm - JSHCTBYIOMNI CpEIHUI TPaJHeHT HAIOpa B pacUueTHOHN 001acT GUIbTpanny;

Jerm — KPUTHUECKUM CpeHUN TpaJHeHT Halopa, IpUHUMaeMblif Ha OCHOBAaHUH HCCIIeI0BaHUN
TPYHTOB B YCIIOBHSIX, OTBEUAIOIUX PEANbHBIM YCJIOBHUSIM IKCILTyaTalluyd coopyxeHus. B
MIPEABAPUTENBHBIX pacdyeTax W MPHU OTCYTCTBHH HEOOXOIMMBIX HCCIIEIOBAaHUN 3HAUYCHUS
Jerm MOTYT OBITH IPHHATHL B COOTBETCTBUH C UMEIOIIMMIICS aHAIOTaMH WM IO Tab. §;

% — KOO QULUEHT HaJIe)KHOCTH IO OTBETCTBEHHOCTH COOPYXeHUH, onpenenseMbiid mo CHull

2.06.01-86.
Tabnuua 8
I'pynt 3HaueHNsi KpUTHUECKUX CPEIHUX I'PaIMSHTOB HANOPA Jor m IS
MOHYpa 9KpaHa u siipa TeJa ¥ IPU3MBI IIOTHHBI

I'MuHa, TIMHOOETOH 15 12 8—2
CyrimHoK 10 8 415
Cymnecn 3 2 2—1
ITecok:

CcpeaHUi — — 1

MEJIKAN — — 0,75

Ipumeuanue. TlpoBepky GUIBTPAIMOHHOM NPOYHOCTH Tela WM MOPU3MBI IUIOTUHBI M3 TPYHTOBBIX
MAaTepHaloB BBIIOJHSIIOT [UIS TOMIEPEYHOTO MPOQHIIS, HA3HAYEHHOTO HCXO/sI U3 PACUETOB yCTOWYHBOCTH OTKOCOB.

B pesysibrare mpoBepkH (QMIBTPALMOHHON NPOYHOCTH YTOUHSIOT KOHCTPYKIHMIO IUIOTHHBI, B YacCTHOCTH
MECTOIOJIOKEHHUE APEHAXKA.

3HauCHHUS] KPUTHYECKOTO CPEHEr0 IPaJieHTa IPUHUMAIOT B 3aBUCHMOCTH OT (DPM3MKO-MEXaHHIECKHX CBOWCTB

IPyHTa M crocoba ero yKJIaaku, npuueM Golbline 3HaueHust Jor m Ha3HAYakoT 1is GoJiee IIOTHOrO TPYHTA.

5.6. ITpu npoeKTHPOBAHUHU OOPATHBIX (GUIIBTPOB, IPEHAKEH U MEPEXOTHBIX CIIOCB HAJJICKHUT:

a) yCTaHaBIMBAaTh pacueTHhIE MapaMeTphl (3€pHOBOM cOCTaB, IUIOTHOCTb, ITIOPUCTOCTb,
KOX(QQUIUEHT (QUIBTPAIlMA W TIp.) TPYHTOB, 3alIUIIAEMbBIX OOpaTHBIMH (PHIBTPaMH, OLIEHUBATh HX
cybhdozuonnyto  npouHocth  (cypdo3MOHHOCTP) U ONpPEAENATh  pPacueTHbIE  pa3Mepsl
CBO000Opasyromux 4acTuil U auaMetp mop (dy u dgmax) 3a1IMIIAEMOTO TPYHTA B 3aBUCHMOCTH OT €T0
COCTaBa M yCJIOBHH (HIBTPALIMOHHOTO MOTOKA,

0) BEIOMpATH €CTECTBCHHBIC KaphepHBIE TPYHTHI MM HMCKYCCTBEHHO TONydaeMble (UIIeOeHOYHEIE,
IpaHyJIMPOBAaHHBIA IIIAK U Jp.), KOTOPbIE MOTYT OBITH HCIIONB30BaHBI Ul yCTPOMCTBA OOpaTHBIX
¢$unbTpOB;



B) MO0OMpPATh 36PHOBOM COCTAB MEPBOTO CIIOSI 0OPaTHOrO (GMIIBTPA U MOCICAYIOIIUX CIIOEB (€C/IU B
9TOM €CTh HEOOXOIUMOCTb) W3 BBIOPAaHHBIX E€CTECTBEHHBIX KapbepHBIX WIJIM MCKYCCTBEHHBIX
MaTepHaoB;

r) npoBepaTh cy()(HO3HOHHYIO NMPOYHOCTH M YCTOWYMBOCTH T'PYHTOB, 3AIHINAEMbIX OOPaTHBIM
(uIBTPOM, U TPYHTOB OOPATHBIX (PUITBTPOB;

J) yCTaHABJINBATh TOJIIMHY M YHCIIO CIOEB OOPATHBIX (PUIBTPOB;

€) YCTaHaBJIWBATh JOIYCTHUMBIC MpPEAENbl OTCTYIUICHHH B 3€PHOBOM COCTaBE, TOJNIIMHE CIOCB H
IUIOTHOCTH TPYHTOB (PMIIBTPA IPH MX YKIIaJKe B JPEHAXH WK IEPEXOIHBIE CIIOH.

5.7. Jlns oOpaTHBIX (GHUIBTPOB, IpEHAXKEH U TMEPEXOJHBIX CJIOEB JONYCKaeMbIH KOA(pPHUIUECHT
Pa3HO3EPHHUCTOCTH (DHIBTPOBBIX MATEPHAIOB Kgp 19 TOMKEH yIOBICTBOPSAThH YCIOBHSM:

a) ecJM 3alIUIIaeMblil TpPyHT Hecy)(}HO3NOHHBIN CHITYYHid,

Ks0.10 < (20 - 25),

r7ie MEeHblIee 3HAa4YeHHE CIIeAyeT MPUHUMATh JJISl CKAaTaHHBIX YacTHUIl IECYaHBIX M TIPaBHHHBIX
TPYHTOB, a OoJblIee — ISl LIEOSHUCTHIX TPYHTOB (HITBTPA;

0) ecyu 3amUIIAEMBIA TPYHT Cy(D(PO3HOHHBIHN CHITYUHi,

Kso,10 < 15

B) €CIM 3alMIIAEMBblil IPYHT IVIMHUCTBIA ¢ yMcioM miactuuHoctH |, > 0,07 (momyckaercs npu

obocroBaHut |, > 0,05),
k60'10 < 50

Dopmyny Keo1o < 50 ciemyer mpuHHMATh Kak Jisl OOpaTHBIX (HIBTPOB IpPCHAKEW, TaKk W AT
MEPEXOTHBIX CIOEB IUIOTHH.

Ipu TONMIIHHE TIEPEXOTHOTO CIIOS TUIOTHH Gostee 3 M BennuuHa Kgg 10 MOKeT OBITH IpUHSATA Goee
50 (mpu COOTBETCTBYIOIIEM 0OOCHOBAHUH);

T) 1t QUIBTPOB, YCTPaNBaEMbIX M3 OPUCTOTO OETOHA,

Keo,10 < 12;
1) Uit GUITBTPOB, BBIMTOJHICMBIX OTCBHINTKON MaTepUanoB B BOIY,

kGO,lO <10.
31ece

Kso,10 = deo - dig, (6)
rae dgo, ;g — pa3mepsl ¢pakimii rpyHTa, Macca KOTOPBIX BMECTE€ ¢ MAaccoil 0oyiee METKUX

¢pakimii cocraBiser coorBeTcTBeHHO 60 1 10% Macchl Bcero rpyHTa.

Jst GUIBTPOB, BEIMONHIEMBIX U3 MaTepHajioB C Kgo 19 < 10, TOMIIMHY CIIOEB HA3HAYAIOT COTIACHO
ykazanusaMm 1. 2.70, a amast GuIbTPOB, BBIMOJHAEMBIX H3 MaTepuaiioB Kgpio > 10, TonmmHy croes
HEOOXOAMMO Ha3Ha4yaTh IO PE3yJbTaTaM OIBITHBIX OTCHIIIOK C YYETOM Cerperanuy (puibTpoBBIX
MaTepHalioB, BOSHUKAIOIIEH NPH TPAHCTIOPTHPOBAHNH, OTCHINIKE 1 pa3paBHUBAHUH CIIOEB (QHIBTPA.

5.8. Ortkaz ot ycrpoiicTBa 00paTHbIX (GWIBTPOB WM  IEPEXOAHBIX  CIOEB  JUIsl
NPOTUBOMUIIBTPAIIMOHHBIX TPU3M, YKJIaJbIBAEMBIX MO HACBHIIM KPYIMHOOOJIOMOYHBIX TPYHTOB,
JIOITYCKAETCs! P HAJIMYUH COOTBETCTBYIOIIETO 000CHOBAHMS.

5.9. BwMecto TpyHTOBBIX OOpaTHBIX (HUIBTPOB HOMyCKaeTCs MpeaycMaTpuBaTh MpH
COOTBETCTBYIOLIIEM OOOCHOBaHUHM OOpaTHbIC (QHIBTPbI W3 MOPUCTOTO OETOHA M APYTMX MOPHUCTHIX
MaTepuaoB.

5.10*. Pac4eTsl ycTOHYMBOCTH OTKOCOB T'PYHTOBBIX IUIOTHH BCEX KJIACCOB CIIEYET BBIIOIHATD JUIS
KPYTTIOWIMHAPHYECKAX MOBEPXHOCTEH ciBura. IIpy HamMuuy B OCHOBAHMM WIM TEJIE COOPYKEHHS
OCJIa0JICHHBIX 30H, MPOCJOEK IPyHTa ¢ 0o0Jiee HU3KUMH MPOYHOCTHBIMU CBOWCTBAMH, IIPH OLICHKE
YCTOWYHMBOCTH dKpaHa WJIM 3alIMTHOTO CJOSI U T.J. CIEAYET BBIIOJHATH PacyeThl JJIsl TPOU3BOIBHBIX
MOBEPXHOCTEH CABHTA.

ITpu pacueTax ciegyeT HCHONB30BaTh METO/IBI, YOBIECTBOPSIONINE YCIOBUAM PABHOBECHS TPHU3MBI
OOpyILIEHUSI W €€ JJIEMEHTOB B IIPEICIbHOM COCTOSHHM M YYUTBHIBAIOIINE HANPSIKEHHOE COCTOSHHE
COOpYKE€HHUA M C€ro OCHOBaHMUA. HpI/lMeHMTeﬂbHO K KOHKPCTHBIM T€OJIOTMYCCKHUM YCIOBUAM U
KOHCTPYKIMH IUIOTUHBI MOTYT OBITh HCIIOJNB30BaHBl IPH COOTBETCTBYIOIIEM OOOCHOBaHHMHU
MIPOBEPEHHBIE MMPAKTUKON YIPOIIEHHbIE METOABI pacuyeTa. [Ipy OmHOPOIHBIX XapaKTepUCTHKaX IPyHTa
U OTCYTCTBHM (DMIBTPAlIMOHHBIX CHJI MOXKHO IIOJb30BaThCs METOJAMH, IPEIOararoiuMu
MOHOJIUTHYIO TpH3MYy OOpylieHHs. B Tex e yCIoBHSX NpH IUIOCKOH MOBEPXHOCTHM OTKOCA M
HECBSI3HOM TPYHTE JIOCTaTOYHO OLIEHMBATh YCTOMYMBOCTH MaJoro o0beMma (4acTHLbI) ITPyHTa Ha €ro
MOBEPXHOCTH COIOCTABIIEHNEM KO3 (HIIMEHTa BHYTPEHHETO TPEHUSI MaTepraia ¢ KpyTH3HOH OTKOca.
Jnst pacuera ycrodumBocTH OTKOCOB IuoTHH | u Il kmaccoB MokeT OBITh NPHUMEHEH METO[,
NPUBEIEHHBIA B PEKOMEHIyEMOM MPUIIOKEHNUHU 5*.

ITpu pacueTax yCTOHYMBOCTH OTKOCOB TPYHTOBBIX IUIOTHH BCEX KJIACCOB, BO3BOJAMMBIX B CEBEPHON
CTPOUTEIBHO-KIMMATHIECKONH 30HE, HMCIIOIb3YS METOJbI, YAOBICTBOPSIOIINE YCIOBHSAM pPaBHOBECHS



IIPU3MBI o6pyLueH1/m n €€ DJJEMCHTOB B IMPCACIbHOM COCTOAHHUU, CICAYCT YUHUTBIBATHL KakK
HAMpsKEHHOE, TaK U TEMIIEPATYPHOE COCTOSHUE IPYHTOB IJIOTUHBI M €€ OCHOBAHUSI.

5.11 *. YcToWYMBOCTh OTKOCA TUIOTHHBI JIOJDKHA OBITH MPOBEPEHA IT0 BO3MOXKHBIM TTOBEPXHOCTSIM
C/BHTA C HAXOXKJICHUEM HamOoJiee ONMAcHOW NMPHU3MbI OOPYIIEHUs, XapaKTepU3yeMOil MHHUMAIbHBIM
OTHOIICHHUEM O606H_IGHHLIX npeACIbHBIX PCAKTUBHBIX CUJI COIIPOTHUBJICHUA K AKTUBHBIM CABUTAIOIIUM
CUJIaM.

KpurepueMm ycTOHYMBOCTH OTKOCOB IUIOTHHBI SIBJISIETCSl coOutozeHue (ast Hambosee OmacHOU
MIPU3MEI 0OpYIIIeHNST) HEPABEHCTBA

1
YeF(y,)<YerR —|, )

Yn \Yg
rae F — pacderHoe 3HaueHHE OOOOIIEHHOTO CHIIOBOTO BO3IEHCTBHSA, ONPENEIIeMOE C YIeTOM
Koo uImeHTa HaJeKHOCTH MO Harpy3ke j (B 3aBHCHMOCTH OT METoJa pacyera
YCTOHYMBOCTH OTKOCOB F — paBHOAEHCTBYIOMmAs aKTHBHBIX CHJ WM MOMEHTOB 3THX
CHJI OTHOCHTEJIEHO OCH IIOBEPXHOCTH CIBHTA);

R — pacuetHoe 3HaueHHe 000OIIEHHOI Hecyllel CIOCOOHOCTH CHCTEMBI «COOPYKEHHE —
OCHOBAHHE», OIpeAeIeMoe ¢ yieToM KodpduImeHTa 6€30IacHOCTH 110 TPYHTY Jg, T.€.
0000IIEHHOE pPacyeTHOE 3HAUYCHHE CHJI IPEIETIBHOTO CONPOTUBICHUS CHBUTY IIO
paccMaTpuBaeMOi TOBEPXHOCTH;

%\ Y Ve - KOO(MOHUIMEHTHl HaJeKHOCTH IO HarpysKke, OTBETCTBEHHOCTH COOPYXKEHHsS, COYCTaHUS
Harpys3ok, onpeaensemsie mo CHull 2.06.01-86;

% — K03 ULUEHT HaIeXHOCTH 110 TPYHTY, onpeaensemslit mo CHull 2.02.02-85;

% — K03 durtnent ycaoBuii paboThI.

HpI/I MOUCKE OITaCHOM IMOBEPXHOCTU CABUI'a MOXKET 6I)ITI) HUCIIOJIb30BaHAa 3aBUCHUMOCTH JJIsA
k03 unmeHTa ycroiunBocTu Kg

R _VYuVpg
kg =~ > ®)
Foove
HonyquHme pacdy€ToM 3HA4YCHUA KOZ)(l)(l)I/IHI/IeHTa yCTOﬁ‘IHBOCTH nopu  COOTBETCTBYIOLIEM
Yn" fe
COYCTAaHMH HArpy30K HE HOJDKHBI MPEBBIIIATH BCIMYHUHBI REAN/S 6omnee yem Ha 10 %, ecnmu 31O HE
Ye

00YCIIOBIICHO OCOOEHHOCTSIMH COOPYKECHHUSL.
Uwucnosbie 3HaYCHUS KOYDOUITUCHTOB ), % U J% IpUBEACHHI B Tabn. 9 — 11,

Ta6muma 9
Kracc coopysxenust | I 11 v
3HaueHue ¥ 1,25 1,20 1,15 1,10
Tabmauma 10
Coueranne Harpy3oK OcHOBHOE Ocoboe CTpouTensHOTro nepruoaa
3HauCHHE K 1,00 0,90 0,95
Tabnuma 11
Merto bl pacueTa Y 10BNIETBOPSIIOIINE YCIOBUSIM PAaBHOBECHS YnpouieHHble
3HaueHue ¥ 1,00 0,95

5.12%*. Ilpu pacueTax yCTOHYMBOCTH OTKOCOB IUIOTHH HEOOXOAWMO pacCMaTpHUBAaThH CIEAYIOIINE
CIIy4au.

Jnst HM30BOTO OTKOCA:

a) nepewlli pacyeTHBIN ciTydail (OCHOBHOIM): B BepXHEeM Obedhe — HOpMaJIbHBIH TIOATIOPHBIH YPOBEHb
(HITY), B Tenme mIOTHHBI — yCTAHOBUBIIAsCA (PUIBTpamMs; MPHU HAIWYNH BOABI B HIDKHEM Obede



rIyOMHY ee MPUHUMAIOT MakcuMaiabHO Bo3MoxxHoM mpu HITY, wo ue Gomnee 0,2h;, rme h; — BricoTa
0TKOCA;

0) emopoii pacueTHBI ciydail (OCHOBHOW) TpH OTKPBITEIX BogocOpocax (0e3 3aTBOpPOB):
HOANOPHBI YpPOBEHb M YPOBEHb HIDKHETO0 Obeda OIpPEeNeNAOTCS MAaKCHMalIbHBIM PAacXOIOM,
OTHOCHMBIM K OCHOBHBIM COYETaHMSIM HArpy30K U BO3JCUCTBHH;

a) mpemuil PacueTHBIH ciydail (0coOblif): B BepxHeM Obede — (QOPCHPOBAHHBIA MOAIIOPHBIHA
ypoBeb Bombl (DIIY), B HmkHeM Obede IyOMHY BOOB TNPUHUMAIOT MaKCHMAIIbHOM,
cootBercTBytouei OITY.

111 BepXoBOro oTkoca:

a) nepeviti pacueTHBIN ciydyail (OCHOBHOMN): MaKCUMAJIBHOE BO3MOXKHOE CHIKEHHE YPOBHS BOJBI B
Bojoxpanmwiniie ot HITY uiam ot moAmopHoOro ypoBHs, COOTBETCTBYIOIIETO MTPOITYCKY MaKCUMaJIbHOTO
pacxojia, OTHOCUMOT'O K OCHOBHBIM COYETaHHSIM BO3ACHCTBHHN, C HAMOOBIIEH BO3MOKHON CKOPOCTHIO,
IPY 3TOM YYUTHIBAIOT (HIIETPALMOHHBIE CHJIBI HEYCTAHOBUBILIEHCS (DHIIBTPALINH;

0) emopou pacyeTHBIA Ccioy4ai (CTPOMTEIBHOrO IEPHOJa). YPOBCHb BOIBI B BEpXHEM Obede
HAaxXOJUTCSl Ha caMoil HU3KOM OoTMeTke, HO He Hmxke 0,2h;, rme — h; — BbicoTa OTKOCa; YpOBEHb
TPYHTOBOW BOABI B Tele TNIOTHHBI IPUHAMAIOT COOTBETCTBYIOIINM YCTaHOBHUBIIEMYCS;

B) mpemuii pacueTHHIN cirydail (0COOBIH): MaKCHMalIbHOE BO3MOXKHOE CHIDKCHHE YPOBHS BOJIBI B
Bopoxpanwmuuie or PIIY ¢ Haubomnbiiell BO3MOXKHOM CKOPOCTBIO, TPH 3TOM YUYUTHIBAIOT
(uIpTpanOHHBIE CHIIBI HEYCTAaHOBHUBIIEHCS (prTbTpaIyy.

Ilpumeuanua: 1. ]Ind 3eMISIHBIX IUIOTHH C BOJHOTACSAIIMMU OTKOCAMH CIIEAYeT INPOM3BOJUTH pacdeT
YCTOHYMBOCTH C Y4ETOM BOJHOBOTO BO3AEHCTBHSA (COTIIACHO PEKOMEH/IyEMOMY MPHIIOKEHHUIO 6*).

2. Ilpu pacyere yCTOMYIMBOCTH OTKOCOB 3EMIITHBIX HAMBIBHBIX INIOTHH HEOOXOIMMO YyUHUTHIBATH (DHIBTPAIIUIO
U3 TpyAKa MpH MPOEKTHPYEMOM €ro IMOJOKEHHWH B NEPHOJ HaMblBa IUIOTUHBI M HACBHIIIEHHE BOAOH TIPYHTOB
OTKOCOB (pac4eTHBIH CIy4ail CTPOMTENBHOTO IIEPUOJIA).

3. Ilpu pacyere yCTOHYHMBOCTH OTKOCOB IUIOTHH B CEHCMHYECKHX palfOHaX CeHCMHUUYECKHE BO3AEHCTBHSA
yuutsiBatoT cornmacao CHull 11-7-81*.

Y CTOHYMBOCTH BEPXOBOI'O OTKOCA MJIOTUHBI B YCIOBUSAX CEMCMUYECKOTO BO3JEMCTBUS CIENYET MPOBEPATH KaK
JUIL ciIydast OBICTPOTO CHIDKGHHS YPOBHA BOAbl B Bomoxpanwmmmie or HIITY npo nHambomee HHU3KOro
9KCIUTyaTallHOHHOTO YPOBHS, TaK W JJIS Ciiydasi poaospkutensHoro crosaust HITY (nnm [TV, cooTBeTcTBYIOMIETO
MPOIYCKY PacXoja, OTHOCHMOTO K OCHOBHBIM BO3JCHCTBHSM).

4. Ecnn KOHCOMMAAIMS CBA3HBIX TPYHTOB IUIOTHHBI M €€ OCHOBAHHS HE 3aBEPIIACTCS K MOMEHTY OKOHYAHHS
CTPOHUTENBCTBA, B pacyeTax YCTOWYMBOCTH OTKOCOB CIEAyeT YUYHTHIBATH IIOPOBOE JaBICHHE Kak Ul
CTPOHUTENBHOTO, TaK U JUISl SKCILTyaTaIllHOHHOTO CIIyJaeB.

5. Jlyist IIOTHH € TPYHTOBBIM KPAaHOM CIIEAYeT PacCUUTHIBATh yCTONYMBOCTH 9KpaHa HAa OTKOCE IUIOTHHBI U
YCTOWYMBOCTh KpETJIeHHs Ha dKpaHe. [l y4acTKOB MOBEPXHOCTH CABHIAa Ha KOHTAKTE SKPaHA U IJIOTHHBI WIN
KPEIUICHNUS SKpaHa IPOYHOCTHBIE XapaKTePUCTUKH MPUHUMAIOT IJIs TPYHTA SKpaHa.

6. Pacder ycroiumBOCTH OOKOBBIX HPH3M 3€MIISIHBIX HAMBIBHBIX INIOTHH C SAPOM U3 TIMHHUCTOTO TPyHTA
HaUISKUT BBINOJIHATH C YYETOM IIOPOBOTO JABIEHHA B IEPHOJ KOHCOMMIANMM sapa (pacdeTHBIH Ccilydaid
CTPOUTENHHOTO MIEPUOIA).

5.13*. Ilpu pacueTe YCTOWIMBOCTH OTKOCOB IUIOTHH MPOYHOCTHBIC XapaKTEPUCTUKU IPYHTOB Tela
mwiotuH Il u IV xmaccoB crmemyer mpuUHUMATh MOCTOSIHHBIMH, a IuioTmH | u Il kimaccoB —
MEepeMEHHBIMA B 3aBHCHUMOCTH OT HANpPsDKEHHOTO W TEMIIEPAaTyPHOT'O COCTOSHHMS TpyHTa B 30HE
MIPOXOX/ICHNS TIOBEPXHOCTH C/IBUTA.

5.14*. HanpsokeHHO-e(OPMUPOBAHHOE M TEMIEpaTypHOE COCTOSHHS Tela IUIOTHHBI U3
IPYHTOBBIX MAaTCpHUAJIOB U €€ OCHOBAHHUA CICAYCT YYUTBIBATH B pacye€Tax yCTOﬁ‘{HBOCTH OTKOCOB
TUIOTUHBI, (DUIBTPAIIMOHHONW NPOYHOCTH HAa KOHTAKTE BOJOYIODHBIX 3JIEMEHTOB C OCHOBaHHEM,
MPOBEPKH  TPEIIMHOCTOWKOCTH BOJIOYNIOPHBIX ~ 3JIEMEHTOB, MIPOYHOCTH HETPyHTOBBIX
MPOTUBO(MWIBTPAIIMOHHBIX YCTPOMCTB, aHANIN3a IOBEACHHS IUIOTHHBI IPH IPOBEACHHM HATypHBIX
WCCIIEJOBaHMH, a TaKkxKe AJsl Tog00pa MaTepHaIoB IIIOTHHBI.

5.15%. B pacuerax HampspKeHHO-IehopMupoBaHHOTo coctosiHus mwiotud | u |l kmaccos criemyer,
KaK IPaBWIO, IPUMEHITH HEIMHEWHbIE MOJIEIH, YUUTHIBAIOIINE IUIACTHYECKUE AeOopMaIii IPyHTa B
MPEACTEHOM COCTOSHHM, TIPH YCJIOBHUHM OIPENACNCHHs IMapamMeTpoB Ie(OPMHUPOBAHUS HCHBITAHUEM
00pa3moB rpyHTa B 0OMETpax W crabmiomerpax. [Ipm 3TomM pasmepsl 00pasloB AOKHBI OTBEYaTh
3€pHOBOMY COCTaBYy I'PYHTa Tella INIOTHUHBI U OCHOBaHUs. I KpyITHO3EpPHUCTOIO ITPYHTA JOIIyCKAeTCs
UCIIONIb30BaTh MOJIENBHBIN TPYHT, B pacueTax HEOOXOIUMO YYHTHIBATh IOITAITHOCTH BO3BEICHMS
IUIOTHUHBI, CKOPOCTh 3allOJHEHHS BOJOXPAHWIMING, a M IUIOTHH, BO3BOJUMBIX B CEBEPHOH
CTPOUTEIBHO-KIMMATHIECKONH 30HE, MOCJIEAOBATEIILHOCTh MPOMOPAKHBAHUS W OTTAUBAHUS Tella U
OCHOBaHUJ IIJIOTUHBI.



Jus totun I u 1V kiaccoB jomyckaercsi HMPOWM3BOMUTH pacdyeTsl MO MOJENU JIMHEWHO-
JeGopMIpPOBaHHOTO Tea.

5.16*. Pacuer ocamok Tela M OCHOBAHMS IUIOTHUHBI CIEAYeT MPOW3BOMUTH OISl OIPEACICHUS
TpeOyeMoro CTpPOWTENFHOTO MOABEMa IUIOTHHBI, a Takke UId YTOYHEHHS oOvema paboT 1o
COOPY)KEHHUIO IUIOTUHBI. J[1s1 HaMBIBHBIX IUIOTUH CTPOUTENBHBIA MOABEM ONPEIENAIOT COIJIacCHO
TpeOOBaHUAM HACTOSIIETO IMyHKTa W MIL.5.17%, 5.18 He3aBUCUMO OT 3amaca T'pyHTa Ha YIUIOTHCHHE B
TeJIe COOPY’KEHHS B IIpOllecce HAMBIBA, YCTAHABIMBAEMOIO B COOTBETCTBHH ¢ TpeboBanmsmu CHull
3.02.01-87.

Pacder ocafiok IJIOTHUHBI ClIEAyeT MPOU3BOAUTE B KAXKIOM XapaKTEPHOM €€ MOINEePEeUHOM CEUeHHH
M0 HECKOJIbKMM BEPTHKAISAM, ITPOXOJSIIUM B 3JI€MEHTaX IUIOTHHBI M3 Pa3IMYHBIX MaTepHajoB (sape,
JKpaHe, IPU3ME H T.1I.).

[Ipu pacueTe ocamok OCHOBAHHWS W Tella IUIOTHHEI ciieayeT cobmonars Tpedosanus CHull 2.02.02-
85 n CHull 2.02.04-88.

5.17*. Hna mmotun | m Il kmaccoB pacyer ocajok M MX W3MEHEHHS BO BPEMEHH CIIEIyeT
MPOU3BOIUTH HA OCHOBAHUH PE3YJIETATOB SKCIICPUMEHTAIBHBIX UCCICIOBAHINA CKUMAaeMOCTH TPYHTOB
C Y4YeTOM HampsHKeHHO-Ae(OPMHUPOBAHHOTO COCTOSHHUS IUIOTHH IlopoBoe naBieHHE, IOJI3Y4eCTh
TPYHTa, €ro IPOCAJOYHOCTh M HaOyXaHWe MNpPU MOBBILICHUH BIAKHOCTH B IEPUOJ IKCILTyaTallu
HEOOXOANMO YUUTHIBATh B 3aBUCUMOCTH OT UX HAJIMYHSL.

HanpspxkerHO-1epOPMHUPOBAHHOE COCTOSIHHE IUIOTHH, BO3BOIUMBIX B CEBEPHOW CTPOHUTEIHHO-
KIMMaTH9IeCKO 30He, CIeIyeT OMPEaesiTh C YUeTOM TEMIIEPaTypHOTO PEeXKIMa TPYHTOB IIOTHHEI U €€
OCHOBaHMA.

Just motuH 1l m IV kimaccoB pmomyckaeTcs NMPOU3BOAUTH pacdeT OCafoK M0 HPUOIHKEHHBIM
3aBHCHUMOCTSIM C MCIIOJIb30BaHUEM 3HadeHU Moayeit nedopmarnmii mo CHull 2.02.02-85.

5.18. IlopoBoe maBieHHWE CIIEAyeT YYUTHIBATH B pacyeTrax B CIIydasxX, KOTJa MaKCHMalbHOe
3HavYeHne Kod3((UIMEeHTa TOPOBOTO JIABICHHUS I max , OTIPENENIIEMOE OTHOLIEHUEM MTOPOBOTO aBJICHHS
U K MakCHUMaJbHOMY 3HAYCHHIO TIPIJIOKCHHOTO HAINPSDKEHUS O, MPEBBIIIaCT HOPMATUBHOE 3HAUCHUE
k03 durmeHra moposoro aasienus ry, = 0,1.

BenuuuHy Iy max ClEAyeT onpeaensth mno popmyiie

7

w,max =1

uc rMO ' (9)
UCTIONB3Ys M3BECTHBIC 3HAUCHUS Iy, — KO3()(HUIMEHTA ITOPOBOTO JAABICHHS, ONPEIEIIIEMOTo MO

cXeMe 3aKphITOH cucTeMbl (0e3 ydera OTTOKa BOIBI M3 TPYHTA), U Iy, — KO3 PHUIHEHTa TOPOBOTO

JIABJICHUS, OTIPEIEIISIEMOTO TI0 CXeMe OTKPBITOW CHCTEMBI (C Y4€TOM OTTOKA BOJIbI U3 TPYHTA).

BenuuuHsl Iy 1 Iy, ClIETyeT yCTaHaBIMBATH 110 TpadrkaM peKOMEHIyeMOT0 MPUIIOKeHus 1.

5.19*. Topu3oHTambHBIE CMEIICHHMS IIOTMH ONpPENENSIOT IIyTeM pacyeTa HalpspKeHHO-
n1e(OpMUPOBAHHOTO COCTOSIHUSI C Y4E€TOM H3MEHEHHS C)KMMAEMOCTH I'DYHTOB IPU MOBBIIICHHH WX
BJI&KHOCTH, a B CEBEPHOIl CTPOUTEIHHO-KIMMATHYECKOW 30He — TPU M3MEHEHHH UX TEMIIepPaTypHO-
BJIQ)KHOCTHOT'O COCTOSIHHSL.

Just mmotun |l - 1V kiaccoB fgomyckaeTcsi OLEHMBATh TOPH30HTAIBHBIE CMEHICHUS HAa OCHOBE
aHaJOTOB IUIOTHH, IIOCTPOGHHBIX B TMOJOOHBIX YCIOBHSIX W Takoi ’ke KOHCTpykumu. Jlis
MpeBAPUTENbHBIX OICHOK T'OPU30HTAIBHBIX CMEIIEHHH TpeOHs IJIOTHHBI CIENyeT MPUHUMAaTh UX
PaBHBIMH OcajiKe IpeOHs MoflJie HAOJIHEHNS BOAOXPaHUITUIIA.

5.20*. Ilpum mIpPOEKTUPOBaHMHM IUIOTHH C OJKpaHOM WM sApoM (auadparmoif) HeoOXomumo
YYUTHIBaTh eopMauy 6eperoBhIX CKIOHOB.

B mioTHHaxX ¢ HETPYHTOBBIMH 3KpaHaMH U JuadparMaMu HaJUIS)KUT PaCCYUTHIBATH MPOIOJIBHBIC U
MoTNepeyHble  CMEIIeHUs] JKpaHoB M auadparM. HanpspkeHHO-IepOpMUpOBaHHOE —COCTOSHHE
mradparMel (3KpaHa) clielyeT pacCUHUTHIBATh C YYETOM TPEHHUS TPYHTA 10 MOBEPXHOCTH JHadparMsl
(3KxpaHa), cXeM OnmMpaHus yCTPOUCTBA HA OCHOBAHUE U pa3pe3ku Ae(popMalmOHHBIMHI IIIBAMH.

5.21. IlnuTel KperuieHHs OTKOCOB IUIOTHUH CJIEAYET NPOBEPATh HA MPOYHOCTH OT BO3AEHCTBUSA
JIaBJICHHUS BOJIH M JIbJIa B cOOTBeTCTBHHU ¢ TpeboBanusimu CHull 2.06.04-82*.

5.22*, TpemuHOCTOWKOCTh 3€MJISIHBIX IUIOTHH U BOJOYHOPHBIX 3JIEMEHTOB KaMEHHO-3EMIISTHBIX
IUIOTHUH CJIEAYET ONPEAEIATh IyTeM pacdeTa MX HalpsDKeHHO-Ae()OpMHpOBAaHHOTO cocTostHuA. [Ipn
3TOM CIeIyeT Y4YWThIBaThb IOpPOBOE aAaBieHue, a s IwiotuH | u |l kimaccoB — wu3MeHeHue
C)KUMAaEeMOCTH U T0JI3y4eCTH B COOTBETCTBUH CO CBOWCTBAMH I'PYHTOB, CJIAralOUIMX TEJO TUIOTUHBI U
ocHOBaHMSA. B ceBepHOI CTPONTEIHHO-KIMMATHIECKONW 30HE pacyeT HaNpsDKeHHO-Ae()OpMHPOBAHHOTO
COCTOSIHMS TIJIOTHHBI HEOOXOIMMO BBITIOJIHATE C YIETOM M3MEHEHUs €€ TeMIIepaTypHO-BIa)KHOCTHOTO
COCTOSIHHS B XOJIE CTPOUTEIBCTBA.

5.23* Tlpu NpPOEKTHPOBaHMM IUIOTHH M3 TPYHTOBBIX MaTE€pHaloB, BO3BOJAHMMBIX B CEBEPHOU
CTPOUTEIBHO-KJIMMATHIECKON 30HE, CIIEAYET BBIIOIHSATD:



0J151 MABIX NAOMUH — PACUETHl TEMIIEPATYPHOTO PEXKHUMA B XOI€ CTPOUTENBCTBA U SKCIIyaTalluy C
OIIpEeJIeTICHUEM ITIOJIOKEHHUS TPAHMI] 30H TaJIBIX U MEP3JIbIX TPYHTOB, B Telle, OCHOBAaHHU U OEperoBbIX
NPUMBIKAaHMAX IIOTHHBI Ha JIIO00M 3a7aBaeMblii NEpUOJ]] A0 YCTAHOBJIEHHUS KBA3HUCTAILMOHAPHOTO
TEMIIEPaTYPHOTO COCTOSIHUS IUIOTHHBI;

011 Mep3NblX NAOMUH C MEP3NOMHbIMU 3a8ecamy 8 mene U OCHO8AHUU — PACUETHl TOJIIUHEI
MEp3JIOTHOW 3aBechl, oOpasylomeiics BOKpyr JmHeHHO# cucrembl COY wmim 3aMOpaXKHMBaIOIMINX
KOJIOHOK 32 TIEPBBIH U Mocieaylomue ce30Hs! padoter COY;

Ond MAnelX U Mep3ablx HNIOMUH — PacdeThl TEMIICpaTypHOTO peXHuMa Joka U OopToB
BOJIOXpaHWIMIIA M pyclla B HIDKHEM Obede BOJNM3M IUIOTHHBI Ha TIEPHON JIO YCTAaHOBIICHHS
KBa3UCTAl[IOHAPHOT'O COCTOSHHUSI.

IIPUJIO)KEHUE 1
Pexomenoyemoe

YCJIOBUSA HEOBXOJINMMOCTHU YYETA ITIOPOBOI'O TABJIEHUSA

1. [opoBoe naBneHne HEOOXOAWMO YUYHMTHIBATH NPH pacyerax nedopmanuii OCHOBaHMS M Tena
IUIOTUHBI W3 TPYHTOBBIX MAaTE€pHANOB, a TaKkXe NpU OIpENIeIeHNH €€ YCTOHYMBOCTH, €CIH
KO QHUIIMEHT TOPOBOTO JNABJICHHS Iymax K KOHILy €€ BO3BEACHHMS MPEBBILACT BEIUYUHY Iy B KAKOM-
7100 YaCTH Tella IUNIOTHHBI M €€ OCHOBAHHSL.

YKa3aHHBIE YCIOBUSI OTNPENENSIOTCS KPUTEPHEM

Fumax = Fuc Fuo

2. Bemmumny Iy, HaxomaT mo rpadukaM 4epT. | B 3aBHCHMOCTH OT HANPSOKCHUS O, PaBHOTO

JIABJICHUIO BBIILIENIEKAIETO IPYHTA Ha TOPU3OHTAIBHYIO TUIOMIANIKY, ¥ apameTpa /1.
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Yepr. 1. Homorpamma a5 onpeaeseHns Ko3(ppuuneHTa napoBoro JaBaeHHs I

[Mapametp I7 ompenensioT mo rpaukaM depT. 2 A HAYaTbHOTO 3HAYEHUS CTETICHH BIAXHOCTH
amax

€in

TpyHTa Syjn ¥ OTHOLIEHUS , TJIe €j, — HadaIbHOE 3HAYCHHE KOI(PDUIIMECHTA IIOPUCTOCTH; dmax —

MakCHMallbHOE 3HaueHHe KOI(PQHIMEHTa YIUIOTHEHHMS, HAWJEHHOr0 10 KOMIIPECCHOHHOU
3aBHCHMOCTH.



N

]

N
=~

=)
ey
-~
S
AN
)
N
N
AN
N R
N
SE
5

AL

iz

Pa

74

704

a4 // jd '////// ‘,\ a -1
' A A A0S e’"“"(Mﬂa)

0010 / oA T

0% 2 3 456791071 2 3 4567310
L Caadasn [Cae@m Mobsuiennas |

! CHUMABMOCITTS
(er85) (e;06)(e;08) (e;10)

Yepr. 2. H0M0rpaMM3 JJIs1 onipeesieHusi napamerpa I7

N NN

3. BenmuuuHy Iy Onpenensior 1mo rpaduky 4epT. 3 B 3aBHCUMOCTH OT KOX(QQHIMEHTa CTeNeHH

KOHCOJIHJalun CS , PaBHOT'O:

d 2
rae Cymin — HaWMEHbLIee 3HaUCHUE K0P HUIIMEHTa KOHCOMHIALHN;
t — Bpems pocTa Harpy3Ku ¢ 0 HAMOOJIBIIIETO 3HAUCHHS Opay (4EPT. 4, a, 0);

d =h (uepr, 4, a); d :g (uepr. 4, 0);

t — Bpems Bo3BeneHU IUIOTHHEI (4epT. 4, B, IT);

d = hmy (uepr, 4, B);

d= b“% (uepr. 4, 1);
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Yepr. 3. I'paduk 3aBucuMOcTH KO3 (pHuIieHTa MOPOBOT0 JaBJIeHHUs Iy OT C,,

4. Ilpu OmEHKE BEIHYHHBI I'jma PEKOMEHIYETCS BHAYaje Ompenenuth Fy. Ecmm ry < ry, , 1O
MIOPOBOE JTaBJICHNE MOYKHO HE YUUTHIBATb.
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Yeprt. 4. Pazauunsble ciayuan onpeneaeHns ko3¢ GunueHTa opoBoro AaBjaeHus Iy
a — cJIoi Ha BOAOYIOpE; 6 — CIIOH Ha IpEeHaXKe; 8 — OJHOPOAHAS IIOTUMA; e— SIPO KaMEHHO-
3eMJISTHOH IIIOTHHEI; 1 — Harpyska; 2 — OCHOBaHUe; 3 — ApeHax; 4 — smpo; 5 — Bogoymop

B Tex ciyuasx, korga rye > Iy, HEOOXOIUMO OTIPENEUTh BETUUUHY I\, @ 3aTeM Iy max = Fyc Muo-

Benuuuny Cy min peKOMEHYeTCsl ONPEAeNaTh SKCIEPUMEHTAIBHO.

5. B cimy4ae HEOIHOPOAHOTO TPYHTA CIeAyeT NMPUHUMATh IS pacyeTa XapaKTepUCTHUKH I'PYHTa C
HanOOJBLIINMH BETTHINHAMH Sy jn U 4.

IIPUIIOJKEHHUE 2*
Obs3amenvhoe

KOHTPOJIb 3A COCTOSSHUEM COOPYKEHUI U OCHOBAHMMI B ITEPUO/I
CTPOUTEJIBCTBA U OKCIINIYATAIIUN

1. B npoekrax mnoruH |— Il xiaccoB HE0OX0AMMO TMpeaycMaTpUBaTh YCTAaHOBKY KOHTPOJIBHO-
n3mepurensHoi ammapatrypsl (KMA) juis mpoBeneHust HaTypHBIX HaOMIOJCHWM 3a paboToil n
COCTOSTHHEM COOPY)KEHHH M WX OCHOBaHMII Kak B IIPOIECCE CTPOHMTENBCTBA, TaK W B IIEPHOI
OKCIUTyaTalliy, HCIOJb3Ysl pPe3yiabTaThl 3THUX HAONIOACHUH Uit OLEHKH HAJIe)KHOCTH OObBEKTa,
CBOEBPEMEHHOI'O BBISBICHHUS Je(EKTOB, Ha3HAYEHHs PEMOHTHBIX MEPOIPUSATHH, MPEJOTBpAILCHHS
aBapyui M yIydIIeHUs YCJIOBHH dKCILTyaTauu. HatypHble HaOM0qeHNsI MOTYT OBITh KOHTPOJIBHBIMH H
CTeHaIbHBIMU.

2* KoHTpoJibHbIE HATYpHbIE HAOJIOJEHMS CIEAyeT MPOBOJUTH B LENAX H3YYCHHS OCHOBHBIX
napaMeTpoB pabOThl TUIOTHHBI W OCHOBAaHHUS, KOMILIEKCHOTO aHaJM3a MX COCTOSHHUS W OLECHKU
9KCIUTyaTallMOHHOW HasexxHOCTH. CocTaB M 00beM KOHTPOJBHBIX HAONIOACHUH Clle[yeT Ha3HA4aTh B
3aBUCHMOCTH OT Kjacca IUIOTHHBI, €€ KOHCTPYKTHBHBIX OCOOEHHOCTEH, T'€OJIOTHYECKHX,
T€OKPHOJIOTUYECKUX, THIPOTCOIOTHUYECKUX, KIMMAaTHUYECKUX, CEHCMHUYECKHMX YCIOBHH, a Takke
YCIIOBHIA BO3BEACHUS M TPEOOBAHUH IKCILTyaTallUH.

[Tpn HabmroeHUAX, KaK MPABUIIO, CIEAYET ONPEACIIATS!

a) OTMETKH yPOBHEH BOJBI BEPXHETO U HIDKHETO Obe(pOB;

0) mooxkeHue JenpPecCHOHHON TOBEPXHOCTH B TeJIe TUIOTHUHBI U Oeperax;

B) KayecTBO pabOThI JpeHaxka ¥ MPOTUBO(MIBTPALIMOHHBIX YCTPOMCTB;

I') pacxoabl BoJbl, GHILTPYIOIIEiics yepe3 IUIOTHHY U e OCHOBaHHME, a TaKXKe B Oeperax M Mecrax
MPUMBIKaHUS TTIOTHHBI K OSTOHHBIM COOPY KEHHSM;

1) MyTHOCTb, TEMIIEPATypy NPOGHILTPOBABIIECHCS BOABL, a IPH HEOOXOAMMOCTH M €€ XUMHUYECKUI
COCTaB;

€) OPOBOE JIaBJICHHUE B MIMHHUCTHIX 3JIEMEHTaX TeJla INIOTUHBI U OCHOBAaHUS;

K) OCA/IKy TeJla MIIOTHHBI, OCHOBAHUS 1 OEperoBbIX MPUMbIKaHUI;

3) TOPU30HTAJIBHBIE CMELIeHHs IPeOHs, OepM U MPOTUBOQHIETPALUOHHBIX YCTPOHCTB;



W) HalpsDKeHHs U ieopMalyy B Telle IUIOTHHBI, TPOTHBOQUIBTPALIOHHBIX YCTPOIMCTBAX, a TaKkkKe
B OCHOBaHNH;

K) celicMUYecKHue KoJieOaHus;

J1) IeZIOBBIE BO3JCHCTBUSI.

B cocraB KOHTPOJBHBIX HAOJIOACHUM CJeIyeT BKJIIOYATh CHUCTEMATHYECKHE BH3YyasbHBIC
HaOIOZICHUS 32 COCTOSTHUEM KpEIUIEHHH M MECTHBIMHU Ae(OpMalusiMA OTKOCOB U I'pEOHS TUIOTHHEI,
BOJIOCOPOCHBIX KIOBETOB, IOSBICHUEM BEIXOIIOB MPOMMIBTPOBABIICHCS BOJBI, pa3MbIBAMUA OTKOCOB M
OeperoB, MosIBIICHUEM HAJICAH, 3aMJIEHUEM U 3apacTaHreM IPCHAKHBIX TPaHIIESH.

B ceBepHO#l CTPOMTENBHO-KIMMAaTHYECKOH 30HE, MOMHMO YKa3aHHOTO cOCTaBa HaOJIIOJCHUH,
CJIE/IyeT OTpeNelsiTh TEMIIepaTypy BOJABI B BepxXHeM Obede, BKIIoUast TeMIeparypy NpHIOHHOTO CIIOS
BOJBI B BOJIOXPAHWIHIIE, U TEMIIEPATypy TPYHTOB Tella U OCHOBAHUS IUIOTHHBI, 4 TaKKe MPOBOIUTH
HabmroeHus 3a paboToit u cocrostareM COY.

3. s mtotuH IV Kiacca U MX OCHOBaHUM clieyeT mpeaycMaTpuBaTh KOMIUICKCHBIE BU3YyalIbHBIC
HaOmonenus. MHcTpyMeHTanbHble HAOIIOICHNS CIIeyeT, KaK MPaBuilo, OTpaHMYMBAThH HAOIIOEHUSIMH
32 CMCIICHHUSIMH, OCAJKOH, ITOMOKEHHEM JACTPECCHOHHOW TIOBEPXHOCTH W  (MIBTPAIMOHHBIMHU
pacxonmamu. [Ipu cooTBeTCTByIOmEM OOOCHOBAaHHH JIOITyCKAETCS HE MPOBOINTH MHCTPYMEHTAIBHBIX
HabroeHui.

4. CrienniajbHbIEe HATypHBIE HAOJIONEHHS TPOBOASAT MIPU COOTBETCTBYIONIEM 00OCHOBAaHHUH B LIEINISX
MONYYCHUST TaHHBIX JJI1 YTOYHEHUS METOJOB M PE3yJbTaTOB pacdeTa M MOJCIBHBIX MCCICIOBAHHA,
000CHOBaHMA KOHCTPYKTHBHBIX PEIICHU, METOIOB IPOW3BOJACTBA pabOT M YyIyUIIEHHS YCIOBHUIL
OKCILTyaTalluy IJIOTUH.

5. IIpoekT HATypHBIX HAOIFOICHUH JOKEH BKIFOUATh:

a) mporpaMMy HaOJNFOIEHUH ¢ H3II0’KEHUEM IIeNH, 33]a4, COCTaBa, 00beMa, METOIUKA C YKa3aHHEeM
CPOKOB, HOMEHKJIATYpPbI K TEXHUUECKUX XapakTepucTuk KINA;

0) obOmue cxeMbl M paboure yYepTeXkd pasMmelieHus ¥ MoHTaka KA B IUIOTHHE, OCHOBaHUH,
OeperoBbIX NMPUMBIKAHHUSAX U OT/AENBHBIX DJIEMEHTAaX, IPOKIAIKH U KOMMYTalllu KaOeIbHBIX JMHUH 1
yCTpOiCcTBa N3MEPUTENBHBIX MTYJIBTOB;

B) paboure 4epTex M 3aKIAAHBIX JAeTaeH I MOHTAXHBIX IPUCTIOCOOIIeHuH i yetaHOBKH KA ;

r) cneuudukanuu ycraHaBnuBaemMod KHWA, BTOpuuHBIX TpUOOPOB, BCIIOMOTaTEIbHOI'O
o0opynoBaHus, Kabenew;

) THCTpYyKIHIo 1o ycraHoBke KMA, mpoknaake kabenbHBIX JIMHUHA 1 000pYAOBaHUIO ITyJIHTOB,;

€) cMeTy Ha NpPHOOPHI, BCIIOMOTATENbHOE 000pyHOBaHHE, KaOCTbHYIO MPOAYKIHUIO, TPOBEICHIE
HaOoIeHui, 00pabOTKy M aHAIIU3 Pe3yJIbTaTOB.

Homenknarypy, 4nciio npuOOpoB ¥ UX MECTONOIOKEHHE B Telle MJIOTHHBI, OCHOBAHHUH, OEpEroBhIX
MPUMBIKaHUSAX U OTIENIBHBIX JIEMEHTaX COOPYXXCHHUS Ha3HAYaAIOT, HCXO/s U3 COCTaBa 3a/1a4 U 00beMa
HaOroIeHnit 1 uccnenoBaHuid. [Ipu 3TOM clieryeT cTpeMUThCSI K aBTOMATH3AINH BCeX HAOIIOICHUH.

6. B mpoexT 10mKHBI OBITh BKIIOUEHBI TPEOOBaHUS MO MEPUOJUYHOCTH MPOBEICHNUs, 00padboTke 1
cHCTeMaTH3allul HAaTYpPHBIX HaOMIOJEHUI 3a pabOTOM M COCTOSHHEM COOPYXXCHHUSI U €ro OCHOBaHMS
Kak B IIEPHO]] CTPOUTENILCTBA TaK M B IEPHO/I AKCILTyaTaluH.

7. Ilpm pacderax IUIOTHH BCEX KJIACCOB [OJDKHBI YCTaHABIHMBATHCS TPENEITBHO [OITyCTUMBIC
3HAUYCHHUA TapaMETpPOB COCTOAHHA TIIJIOTUH W HX OCHOBaHHﬁ, KOHTPOJMPYEMBIC HATYPHBIMU
HaOMIOICHUSIMU.

3HaveHHs peIeNIbHO OITyCTUMBIX ITapaMeTPOB B BUE OTAEIBHON TaOIHIIBI BKITIOYAIOT B IIPOCKT.

8. IIpenenbHO AOMYCTHMBIC 3HAYEHHS TTApAMETPOB COCTOSHUS IUIOTHHBI PHHUMAIOTCS PaBHBIMA
PpaCyY€THbBIM 3HAYCHUAM MJIsI OCHOBHOI'O H OCO6OFO COYeTaHUH Harpy3ok M MOT'yT YTOUYHATHCA B
MPOILIECCE CTPOUTENBCTBA U SKCILTYaTaLUH.

HPUIIO)KEHUE 3*
Pexomenodyemoe

PACYET HOPMbBI OTMBIBA T'PYHTA 1P BO3BEJIEHUH 3EMJISIHBIX
HAMBIBHbBIX IIVIOTHH

Hopmy oTMbIBa ycTaHaBIMBAIOT 110 XapaKTEPUCTHKE COCTaBa KaPbEPHOTO IPyHTa (IPYHTA BBIEMKH)
C Y4ETOM IIPUHATON TEXHOJIOTMH HaMbIBA 3€MJITHOTO COOPY KEHUSL.

I'pyHTBI TecYaHO-TPaBUHHBIX W IIE€CYAHBIX KapbepoOB B 3aBHCHUMOCTH OT IIOKa3areneil ux
TPaHyJIOMETPHUUYECKOTO COCTaBa M TEXHOJIOTUH HAMBIBA ACIATCS Ha MATh TPy (CM. TabmuILy).



Conepxanue
Homep I'pynT Bup texnonoruu | dhpakuuii B cocraBe | Y d>025wm | Kgg 1o dgo,
rpymmn HaMbIBa rpyHTa, % > d <0,10mm MM
BI
rpyHTa d=0,25-0,10| d>2
MM MM
1 |Pa3znosepuucteie  |/IBycTOpoHHHIT C <50 >5 >1 2,5-300 [ >2
TIECKH C TPaBHEM | TEXHOJIOTHYECKH
M [Py IKOM
2  |CpenHe3epHHCTBIE To xe <50 <5 >1 <5 <2
MIECKH
3  |Menko3epHHUCTHIE " >50 - - <5 -
HIECKH
4  |ToHKO3epHUCTBIE U " <50* - <1 >5%* -
IIBLIEBATHIE TIECKU
5 Pa3zHozepHuctele  |OIHOCTOPOHHUI - - - - -
IECKH C TPaBUEM,[CO  CBOOOJHBIM
CpeIHe3ePHHUCTHIE U |O0TKOCOM
MEIIKO3EpHHUCTHIE
TIECKH

* B GOJBLIMHCTBE CIIyYacB.

Jlna xaxmoil rpyniel IPyHTOB U MPUHSATON TEXHOJIOTHH HaMBIBa COOPYKEHHs HOpMY OTMBIBa HO
OTIPEIEISIIOT 0 CIIEeAYIOMUM (opMyiaM B IPOLEHTAaX K 00beMY HAMBIBAEMOT'O COOPYKEHHUSL.
1-s1 rpynma: pa3HO3epHUCTHIN IECOK C TPABUEM, IBYCTOPOHHUI HaMbIB—
HO=0,1[d=0,25—0,10 mm]% + 0,35 [d = 0,10 — 0,05 mm]% +
+0,9[d=0,05—0,01 mm]% + 0,9 [d = 0,01 — 0,005mm]% + 1 [d < 0,005 mm]%;
2-51 Tpynna: cpeJHEe3epPHUCTHIN ITECOK, IByCTOPOHHUI HAMBIB —
HO=0,025[d =0,25— 0,10 mm]% + 0,35 [d = 0,20 — 0,05 mm] %+
+0,8[d=0,05—0,01 Mmm]% + 1 [d < 0,01 Mmm]%;
3-1 rpynmna: MeJIKO3EepPHUCTHIN MECOK, IByCTOPOHHUI HAaMbIB —
HO=0,05[d=0,25—0,10 mm]% + 0,3 [d = 0,10 — 0,05 mm]% +
+0,9[d=0,05—0,01 Mmm]% + 1 [d < 0,01 Mmm]%;
4-51 rpynmna: MelKO3epHUCTHIE U IBIJIEBAThIC IECKH, ABYCTOPOHHUH HAMBIB —
HO=0,11[d = 0,10 — 0,05 mm]% + 0,5 [d = 0,05 — 0,01 Mmm]% +
+0,6 [d =0,01 — 0,005MM]% + 0,9 [d < 0,005 mm]%;
5-1 rpynma: pa3HO3EpPHUCTBIE, CPEAHE3CPHHUCTHIC M MEIKO3EPHUCTBIE MECKH, OJHOCTOPOHHHN
HaMBIB CO CBOOOIHBIM OTKOCOM —
HO=0,15[d=0,25—0,10 mm]% + 0,5 [d = 0,10 — 0,05 mm]% +
+0,9[d=0,05—0,01 Mmm]% + 1 [d < 0,01 mm]%;

Ipumeuanua: 1. OTMBIB TPYHTA IPH OJHOCTOPOHHEM HaMbIBE TOHKO3EPHUCTBIX M NBLIEBATHIX TPYHTOB, a
TaKKe NpPH HaMbIBE TPYHTOB B BOAy 0e3 ycTpoicTBa OOBaJIOBaHHS YCTAaHABIMBAIOT NPH IPOSKTUPOBAHHHU
TEXHOJIOTMYECKUX CXEM HaMbIBa COOPYKEHHMH C HCIOIb30BAaHUEM aHAJIOTOB MJIM PE3YJIbTATOB ONBITHOIO HAMbIBA.

2. B ciydasx, Korjga MpoeKTOM yCTaHOBJIEGHA LeJIeCO00Pa3HOCTh MCIONB30BAHMS IJI HAMBIBA COOPYIKEHHIt
KapbepHBIX I'PYHTOB MIIM TPYHTOB IIOJIE3HBIX BBIEMOK 0€3 IIpeIBAPHUTENBHOrO yJajeHHS] BCKPBILIHOTO CIIO,
CPEJHEB3BEILICHHBII IPaHyJIOMETPHYECKHUIT COCTAB, 10 KOTOPOMY OIPEAECNSIOT HOPMY OTMBIBA, YCTAHABIUBAIOT 110
Bceil Tome Kapbepa (BBIEMKH) — OT MMOBEPXHOCTH JI0 MOJIOLIBHI 320051,

IIPHIIO)KEHHE 4
Pexomenodyemoe

PACYETBI T'PAHUI] 30H ®PAKIIMOHUPOBAHUA U OCPEJJHEHHOI'O
3EPHOBOI'O COCTABA HAMBITOI'O IT'PYHTA
B IIOINIEPEYHOM CEYEHUWH IIVIOTUHbI



1. Pacuer rpanul 30H GppakLMOHUPOBAHUS U OCPEIHEHHOIO 3€PHOBOIO COCTaBa HAMBITOI'O I'PYHTa
B TIOIIEPEYHOM CEUCHUH BBITOJHSIIOT 715l HEOAHOPOHBIX IIOTHH.

DpaKIOHUPOBaHHE TPYHTa — MPOLECC, NOJOKESHHBIH B OCHOBY KOHCTPYKIIMH HAMBIBHBIX IIOTHH
U TPOSBISIOIIMNCS B pacKiaike 3epeH IpyHTa IO KPYIHOCTH IO JUIMHE OTKOCa HaMblBa C
IIOCTENIEHHbIM YMEHBUIEHUEM CPEIHEN KPYIHOCTH HAaMBITOI'O I'PYyHTA [0 MEPE YAAJIEHUs OT BBIIyCKa
MYJIBITBI M3 PaclpeAeIUTeIbHOTO MyIIbIIONPOBOA.

2. JIns HEOZHOPONHBIX IUIOTHH C SOPOM, HAMBIBaeMBIX M3 IE€CYaHO-TPAaBHHHOTO TpYHTA,
COJIEpIKAIeTO TBUIEBAThIE W TIHHUCTHIE (pakuuu (cM. 4epT. 3, ¢ pa3a. 3), pacdeT TIpaHUI 30H
(hpaKkIMOHUPOBAHHMS BHIIONHSIOT MO (POPMYJIaM:

paccTosiHEEe OT OTKOCa IUIOTHHBI /IO BHYTPEHHEH IpaHUIIbl 00KOBOI 30HBI X;

d

max
X1 =001 > @y |L, €))
d=2mm
dmax
rae Z@Oi — cozepikaHue BceX (pakiuid KpymHee 2 MM B COCTaBe KaphepHOTro IpyHTa, %;
d=2mm

L — paccTosiHEE OT OTKOCA 10 OCH TIOTHHBL;
paccTosiHHE OT OTKOCA IUIOTHHBI JI0 TPaHHULEL siapa X,

dmax
X, =001 > @y |L, (2)
d=0,Imm
dmax
rae Z‘DOi — cozeprkanue Beex ¢pakiuii kpynaee 0,1 MM B cocTaBe KapsepHOTO IpyHTa, %.

d=0,Imm
3. JIns HEOMHOPOIHBIX TUIOTHH C IEHTPAIBLHON 30HOM, HAMBIBAEMBIX W3 TECUYaHO-TPABUHHBIX
TpyHTOB (CM. 4epT. 3, 2, pa3n. 3) pacueT pacCTOSHHS OT OTKOCA IUIOTHHBI 10 T'PaHMIBI [IEHTPaIbHOM
30HBI X3 BBIIOJIHSIOT O (hOpMyJie

dmax
X3=[001 > @y |L ®)
d=0,25Mm
dmax
rae Z@Oi — cozeprkanue Beex ¢paknuii kpymnHee 0,25 MM B cocTaBe KapbepHOTO IpyHTa, %o.
d=0,25Mm

Ipumeuanue k nn. 2 u 3. B pacyet BBOAAT OCPEAHEHHBIH COCTaB KapbepHOTO TPYHTA.
4. OcpenHEHHBII 3€pPHOBOH COCTaB HAMBITOTO TPYHTa B TpeAeNiaXx BBIACICHHBIX 30H

(paKIMOHUPOBAHUS ONPENENISAIOT ¢ MOMOIILIO TPAaQHUKOB o = f 4 gepr. 1 — 5, MOCTPOEHHBIX B
do
peByJ‘ILTaTe 06pa6OTKI/I JAaHHBIX T€OTECXHHUYECCKOI'O KOHTpO.HH HaMbIBa paBJ‘II/IIIHLIX IIJIOTHUH,
rac o — MPOUCHTHOC COACPIKAHNE COCTABJIAIOIINX YaCTHUIL;
di — prHHOCTL COCTAaBJIAOUIUX YaCTUIL[ HAMBITOI'O prHTa;
do — cpenHeB3BelIEHHAs KPYTHOCTh KAPHEPHOTO IPYHTA:

p=95
zdoz'l?i
=5
dy=="___| (4)
0 90
rae o — cpemHeapudMeTHUecKOe 3HAYCHUE KPYIMHOCTH I-H CTaHHApTHOW (paKkiué B COCTaBE

KapbepHOI'0 TPYHTa;
Pi — MPOLICHTHOE COJepIKaHuUE i-if CTAaHAAPTHOM (paKkLum;
90 — cymMapHOe cofepKaHne yUYUThIBAEMbIX (DPAKIMid B cOCTaBe KaPbEPHOTO TPYHTA, Y.
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Yepr. 5. I'padpux 3aBucumoctu o= f an
0
I'paBuiinble IUIOTHHEI ¢ AAPOM BbIcOTOI 0oJiee 30 M
| — G6okoBas 30Ha; || — mpomexyTtounas 30Ha; |11 — smpo

Hpumeuanue. Tpu soraucnenun Uy oT6packiBaroTces Bee dpaximu menbue ds, u kpymnuee gs, Tae ds u dos —
KPYIIHOCTb YaCTHII, COOTBETCTBYIOIIAs 0GECTIEYEHHOCTH 5 1 95 % 110 Macce B COCTaBe KAPHEPHOTO TPYHTA.

d:
OTHOIEHNE | —- | — CHHMAIOT ¢ OCPEIHEHHOW KPHMBOM Ipa(uKoB IS PasHOM 00ECIEYeHHOCTH
0
(10 %, 20 %,...). Bemuuuny d; (dig, dyg,...) ONPEAETAIOT YMHOXKEHHEM YKAa3aHHOTO OTHOIICHUS Ha
3a7aHHyto Beauuuny dg mo hopmyrie
d.
d; =|—-1|d,. (5)
dy
C TOMOIIIBIO TIONyYEHHBIX 3HaueHU# 0 CTPOST KPUBYIO 3€pHOBOTO, COCTABA HAMBITOIO FPYHTA MO
KaXKJI0M 30HE.

IIPHJIO)KEHHUE 5*
Pexomenoyemoe
PACYET YCTOMYUBOCTHU OTKOCOB
1O CIIOCOBY HAKJIOHHBIX CUJI B3BAUMOJEVCTBHUSI

Cornacao 1. 5.10* Hactosmero CHull B uncne peKOMEHIyeMbIX METOIOB pacyeTa YCTOWIHBOCTH
OTKOCOB TPYHTOBBIX IIJIOTUH Ha3BaHbI MCTO/IbI, OIICPUPYIOUIHNE C paC‘IHeHeHHOﬁ Ha BCPTHUKAJIbHBIC
9JIEMEHTBHl TIPU3MOI OOpYIIEHHS W C IMPOM3BOJIBHOW MM KPYIJIOUMIMHIPUYECKOH MOBEPXHOCTHIO
C/IBUTA, YIOBJICTBOPSIOIINE YCIOBHSIM PAaBHOBECHS B NIPECIHLHOM COCTOSHHH.

B kauecTBe TakOBBIX MOTYT OBITh HCIIOJB30BaHBI METO/BI, OCHOBaHHBIC HA THUIIOTE3¢ HAKIOHHBIX
CHJI B3aMMOJCHCTBHS MEXY JIEMEHTaMHU IIPHU3MBI O0pyLICHHSI.

VYTromn HakJIOHA K TOPU30HTY [ 3THX CHJI MOXKET OBITH OIpe/esieH U3 yCIOBUH paBHOBECHS MPU3MBI
OOpyIICHHSI B MpPEACIBHOM COCTOSHHH, KOTOPOE IOCTUraeTcs IPOIOPLHOHAIBHEIM H3MEHEHHEM
XapaKTEePUCTHK MPOYHOCTH IPYHTOB OT pacueTHbIX 3HaUeHuil {g @, ¢ 10 KpuTHUECKUX tg¢y , .

IIpn npOM3BOJIBHONW MOBEPXHOCTH CABHIA ISl OLEHKM YCTOHYMBOCTH NPHU3MBI OOpYIICHHS
COIIOCTaBISIFOT IMPOEKIMH PABHOACHCTBYIONIMX AaKTUBHBIX CHJI Fg M CHiI compoTuBiieHUs Reg Ha
HallpaBlieHUe CUI B3auMopeiicTBuA. IIpM KpyIJIOLMIMHAPHYECKOH IOBEPXHOCTH CIBHIA MOXKHO
COIIOCTaBJIATH KaK MOMCHTBI 3THUX paBHO}IeﬁCTByIOLLlHX Fo, Ro OTHOCUTECJIBHO OCH IIOBEPXHOCTHU
C/IBUTA, TaK M UX NMpoeKK. Kpurepruem ycToHYnBOCTH NPU3MBbI OOPYIICHHS SBIISETCS COOTHOIIECHHE



veF<YeR, (1)
Yn

THE Y fesYesYn - KOODOHUUHMCHTHI COYCTAHMH HArpy30K, YCIOBHMH pPabOTEI, HAIEKHOCTH IIO

OTBETCTBEHHOCTH COOPYIKEHHSI.

OTKOC YCTOWYMB, eciii OOecIie4eHa YCTOWYHMBOCTH NPH3MBI OOpYIICHHsS C Hauboliee ONacHOi
HOBEPXHOCTBIO CIIBUTA.

[Ipoexkuuy paBHOACHCTBYIOIIUX OMNPEAENAIOT W3 YCIOBHUS pPaBHOBECHUS DJIEMEHTOB IIPU3M
o0pymeHus 1o ¢popmyiam (CM. CXemy):

Fr =ZQsin(,3+5);

CCOS ' (2)
Ry = cos( B+ O)t tB-a)+ Y — B0
£ =L Ows(f+SNglp+ fma)+ T
rme Q = QdX — paBHOIEHCTBYIOIIAS AKTHBHBIX CHJI, JEUCTBYIOIIUX HA 3JEMEHT MPU3MBI

00pyIIeHus;
O — YToJl OTKJIOHEHHS cHiibl Q OT BepTHKaH;
a — yToJI HaKJIOHA 3JIEMEHTa IIOBEPXHOCTH C/IBUTA K TOPH30HTY;
C = cds — cuia creruieHus], IeHCTBYOIIas Ha SJICMEHT MOBEPXHOCTH CIIBHTA.

0

>
i~

CxeMa cuJ1, JefiCTBYIOIIMX HA 3J1eMEHT NPU3MbI 00pyLIeHUSs

MoMeHTHI paBHOJICHCTBYIOMNX OMPEACIISAIOT 10 (popMyIam:

Fy= rZQ{sin(a +06)- ésiné};
r

3)
cos( B+ 0 )sin Ccos(f—a)cos
Ry =] 5 Q5B+ )sing s Ceos(f-a)eosp
cos(p+ f—a) cos(p+ f—a)
rJie I — paauyc MOBEPXHOCTH CIIBUTA;
b — Bo3BBIIIEHHE TOUKK NPHUIOKEHHS CHIIBI Q HaJl MOBEPXHOCTHIO C/IBUTA.
VYron B 000uX ClIydasx JOMYCTHMO ONPEACNIATh 0 MPUOIMKEHHON 3aBUCMOCTH
Z( a+ 9 )dx
B= 4

de '

YCTOHYMBOCTS OTKOCA B IPEIIION0KEHUHN KPYIJIO-IIMIMHIPUYSCKOH OBEPXHOCTH CABUTA MOYKHO
Ry —Rp

npoBepats mo popmynam (2) wiu (3). OTHOmIEHHT — U —— — pa3Hble MEXaHUYECKUE TTOHATHSA,
o FE

MMO3TOMY OLICHKHU yCTOﬁ‘IHBOCTH IO HUM TOJIYyYaroTCsA pa3HbIMU. O[l,HaKO OTH OLICHKHU COBHAAArOT MPU

R . N
= = 1 ¥ JOCTaTOYHO OJIM3KHU MPH — 7 < 1,3, Tak 4TO pa3HOINIaCHH B CYXJIEHUU 00 YCTOHUMBOCTH

OTKOCa HC BO3HHKACT.



Ecnu npuHATH B Ka4eCTBE YHUBEPCAJIBHOM OLEHKUM YCTOMYHMBOCTH OTHOILEHUE 189 =i, T.C.
18Pk Ck
mo100paTh TaKUe 3HAYCHUS XapaKTEPUCTUK MPOYHOCTH, P KOTOPBIX Ry = Fo u Rg = Fg, pe3ynbraTs
pacdeTa 000MMH CTIOCOOaMU JJOJKHBI COBITAIATE.

Takoii pacyeT MOXKET CIIY)KUTh KOHTPOJIEM MPABUIILHOCTH ONPEICICHHs yriia [, T.e. COOIOICHHS
YCIIOBHIA pPaBHOBECHS TPU3MBI OOpYIICHHS B TPEACTHHOM COCTOSHUH, JUIs HAaWJICHHOW HamOoee
OITaCHOU TIOBEPXHOCTH CIIBUTA.

BimsiHAe BOABI, HACBIIIAOIIECH OTKOC, TOMYCKACTCS YUUTHIBATh IBYMS CIIOCOOAMHU:

a) nepeviltl — BEC TPYHTa B MpeeiiaX KakJoro 3JEMEHTa OMPEICSNISIOT C YUSTOM e¢ KaMLIIPHOTO
MOTHATHA, a MO KOHTYpYy 3JIeMeHTa (IIOBEPXHOCTH OTKOCA, MOBEPXHOCTH CIBUTA W IUIOCKOCTSIM
pa3zerna MeXIy IeMEHTaMU) ONPEACIISIOT JaBICHHE BOABI (PIIIBTPAIIHIOHHBIM PacueTOM;

0) emopoii — Bec IPyHTa dJIEMEHTA ONPEAENSAIOT C YUETOM €r0 B3BEIINBAHUS BOJOM; Ha YPOBHE €€
MOBEPXHOCTU K TPYHTY MPIJIATAIOT KANMMUISPHBIC CHJIBI U K HACKHIIIECHHOMY BOJIOW 00BEeMy TpyHTa
JJIeMEeHTa MPHUIaraloT (UIbTPAIIMOHHEIE CHITBI, OTIPEICIsIEMbIC PACUETOM.

Ob6a cmocoba mHarOT, €CTECTBEHHO, TOXKACCTBEHHBIE pE3yNbTaThl M PACIPOCTPAHSIIOTCS Ha
HEYCTaHOBUBILYIOCS (DMIBTPALIUIO, B TOM YHCIIEe TPH HE3aBEepIISHHOW KOHcoiumauuu rpysra. [Ipu
BBIUUCIICHIUH aKTHBHOW CHJIBI Fg M akTHBHOrO MOMeHTa F( MaBieHHEe BOJBI MO TUIOCKOCTSIM pasjeiia
MOJKHO HE YYUTHIBaTh, B CyMME OHO paBHO Hym0. [Ipu Beraucinennn Fy MOXXHO HE YUHTHIBATH TaKKe
JTABJIEHUE BOJBI 110 KPYTIOIMINHAPHIECKON IOBEPXHOCTH CIBUTA, €TO MOMEHT paBeH HYIIIO.

Binsinue ceficMuyecknx Bo3deiicTBuil Ha otkoc ompenenstor mo CHull I1-7-81* B dopme
00BEMHBIX CEHCMHUYECKHX CHJI, NEHCTBYIOMHX Ha 00BEM TpyHTa KaXIOTO DJIEMEHTa C YYeTOM €ro
HACBHIIIEHHUS BOJOH, M M3MEHEHNS TaBJICHHS BOJBI HA IIOBEPXHOCTH OTKOCA B IPEIeIax 3JIEMEHTa.

B Ppac4d€Thbl OTKOCOB C YUETOM CEMCMHUYECKNX BOSﬂeﬁCTBHﬁ BBOJAT TUHAMHUYECKUC XapaKTCPUCTHUKH
MPOYHOCTA TPYHTOB, €CIH OHH OTJIMYAIOTCS OT CTATHYCCKUX. YUHTHIBAIOT B COOTBETCTBYIOIIMX
CIIydasx BOSHUKHOBEHHE H30BITOYHOTO TTOPOBOTO ABJICHHUS KaK CIICACTBHE CEHCMITUECKUX TOTIKOB.

CeticMIuecKue BO3IEHCTBHA OTHOCATCA K OCOOBIM Harpy3kam, WX y4eT UCKITIOUaeT Ipyrue ocoOble
HATPy3KH.

ITPUJIO)KEHHUE 6*
Pexomenoyemoe

ONPEJIEJIEHUE KPYTHU3HBI BOTHOYCTOMUYHUBOI'O HEYKPEILIEHHOI'O
OTKOCA IIVIOTHUH U3 IECYAHOI'O TPYHTA
IIPHU «IMPOPUJIE JTUHAMHUYECKOI'O PABHOBECHA»

[MpexBapuTenbHas OIEHKa I[apaMETPOB JWHAMUYECKH YCTOHYMBOTO IPH BO3JCHCTBHU BOJIH
npoduiIs HEYKPEIUIGHHOTO OTKOca IUIOTMH W3 MecYaHoro TpyHTa («npoduis IUHAMHYECKOTO
PaBHOBECHS») MOKET OBITH BHITIOJIHEHA 110 (popMyam:

1
2
hear |
R (D : M)
0 cdl

m=m +kl

rae m — xo3dduiment orkoca;
Mo — K03 (HULMEHT eCTECTBEHHOT0 0TKOCA IPyHTA TeJia MIOTHHBI 10/ BOJIOH;
hegl — BBICOTA pacueTHOMN BOJIHBI, M;
A — AnvHA pacyeTHOM BOIHBI, M;
dy — cpenHeB3BEIICHHBII AUAMETP YaCTHUI] TPYHTA Tela TUIOTHHBI, M;
d; p;
do = Ei L y (2)
100
rae d; — pa3Mep QpakItuid, M;



pi — nons ppaxkiuii, % 1o Macce;

Kk, — ko3 uImeHT, IPUHIMAEMBIIL:
k, = 0,37 misg TOABOMHOW YaCTH IUBDKHOTO OTKOCAa OT PACYeTHOIO YPOBHS BOJIBI B
BOJOXpaHWIMILE (WM B PeKe) J0 HWXKHEH rpaHMIbl pa3MbiBaroniero aedcteus BoiH (hp),
omnpenensieMoi mo Gpopmyiie

3

hogih
By =0,028 —4= | ©)

2
dO
k, = 0,17 nnst HamBOAHOW YACTH TUBDKHOTO OTKOCA OT PAaCUYETHOTO YPOBHS BOMABI 10 BEpXHEH

TpaHUIBl pa3MbIBatolero jaeiicteust BoaH (Ny), 3aBHCAIICH OT BBICOTHI HAKaTa, OMPEAEIACMOU IO
CHulI 2.06.04-82*. B nepBoM npuOIMKEHHH MOXHO TPHHATE h, = 0,5 heg (cM. yepTex).

OnpenejieHde KPYTH3HBI BEPXOBOr0 HEYKPEIJIEHHOI0 0TKOCA MeCYAHOM IJIOTHHDI
1 — pacueTHBII YpOBEHD BOBI, 2 — y4acTok otkoca mpu K; = 0,37; 3 — 1o xe, mpu K, = 0,17

Ilpumeuanusa: 1. Ilpu onpeneneHuy KpyTH3HBI JUHAMUYECKH YCTOMYIMBOTO OTKOCA HEOOXOAMMO YUHTHIBATH
pa3MBIBalOIIee BIMSHHAE KOCOTO ITOIXO0/a BOJIH, OCOOCHHO CHIIBHO MPOSBIIAIONIeecs IPH yIiax noaxona a = 45—
57°.

2. IIpoduis coopyskeHUH HE0OOXOUMO YTOUHSTH 110 JaHHBIM JJa00PAaTOPHBIX WM HATypPHBIX HCCIEJOBaHUH Ha
OCHOBE PE3yJIbTaTOB JKCIUTyaTallUM 3eMIISTHBIX COOPYKEHHI C HEYKPEIUICHHBIMH OTKOCAMH, ITOCTPOSHHBIX W3
AQHAJIOTHMYHBIX TPYHTOB U B YCJIOBUSIX, OJIM3KHX 0 BOITHOBBIM M BETPOBBIM BO3JCHCTBHSIM.

TIPUJIOJKEHUE 7*
Obszamenvhoe

TEPMUWHBI U ONTPEAEJEHUSA, IPUMEHSEMBIE ITPU THIPOTEXHUYECKOM
CTPOUTEJBbCTBE B CEBEPHOI CTPOUTEJIbHO-KJIMMATUYECKOM 30HE

Mpunuun crpourtenberBa | — BeyHOMEp3JIble T'PYHTHI OCHOBAaHHS IUIOTHHBI COXPAHSIOTCS B
MEpP3JIOM  COCTOSSHMM IpU €€ CTPOMTENbCTBE M OJKCIIyaTallMd, a  Tanble  TPYHTHI
MPOTUBOMMIBTPAIIMOHHOTO yCTPOWCTBA MJIOTHHBI W €r0 OCHOBaHMS 3aMOPAKHBAIOTCS A0 Hadaia
3aI0JIHEHHSI BOJAOXPAHWIIHINA U COXPAHSIIOTCS B MEP3JIOM COCTOSTHUM IPHU SKCILTyaTaIuH.

Hpuauun crpontenscrBa I — pomyckaercss oTTauBaHUE BEUHOMEP3NBIX TPYHTOB OCHOBAHHMS B
XOZIE CTPOWTENBCTBA M IKCIUTyaTallMM IJIOTHHBI WM MCKYCCTBEHHOE MX OTTaWBaHHE Ha 3aJaHHYIO
nryOMHY 10 Hadaa 3aloJHEHUs BOJOXPaHHUIIMIIIA.

Mep3aasi MI0TMHA — IUIOTHHA, BOJOHENPOHHIAEMOCTh KOTOPOH oOecneunBaeTcs Mep3JIbIM
COCTOSTHHEM I'PYHTOB €€ IPOTHBO(QMIBTPALMOHHOTO YCTPOMCTBA U €0 OCHOBAHUSI.
Tanasi NJIOTHHA — IUIOTMHA, TPYHTHI Tella M OCHOBaHMUS KOTOPOM HMEIOT MOJIO0KHUTENIBHYIO

TEMIIEpaTypy HIM HaXOAATCS 4YacTUYHO B MEP3JIOM COCTOSHUU M IIO3BOJLIOT CYILLECTBOBATh
(UITBPTPaIMOHHOMY IIOTOKY B T€JIE€ M OCHOBAHHUH HWJIM TOJIBKO B OCHOBAHHH IJIOTHHBI.

Tanomepsiasi WIOTHHA — IUIOTHHA, Y KOTOPOW OTIENbHBIC [0 HANOPHOMY (POHTY YHacTKU
BO3BOJATCSL 10 Pa3HBIM IPHUHIUMNAM CTpOUTENbCTBA. CONpSKEHUS MEXAY TalblMU M MEp3IbIMU
y4acCTKaMH IJIOTHHBI OCYIIECTBIISIOTCA 33 CUET UCIOIb30BAHUS OXJIAXKIAIOMIUX YCTPOUCTB.

TaJMKk — y4acTOK FOPHOM MOPOJBI € MOJIOKUTEIIbHONW TEMIIEPATYPOM, PACIIOIOKEHHBIN B MaCCUBE
BEYHOMEP3JIbIX IIOPOL.



Taauk pedHoil — Tajnasi 30Ha MOPOJI O] PyCIOM PEKH, OTpaHIHYCHHAS MEP3IIBIMU TIOPOIAMHU.

TaJuk CKBO3HON — TajuK, IPOPE3AIOUIUil BCIO TOJLIUMHY BEUHOMEP3JIBIX IPYHTOB B OCHOBAaHUU
BOJOTOKA U conpﬂrafoumﬁcsl C NOAMEP3JIOTHBIMH TaJIbIMU TOPOJaMHU.

Mep3inoTHasi 3aBeca — JIEIOTPYHTOBas CTEHKA, CO3/1aBaeMas B MAacCHBE TaJOro TPYHTa C
MOMOIIBI0  OXJIAKJAIOMNX YCTPOKMCTB, 00Jamaromas BOJOHEIPOHHUIIAEMOCTBI0 M CIOCOOHOCTBIO
BBIACPKUBATH MEXAHUYCCKHUEC HAI'PY3KU.

Bucsiuas mep3ioTHas 3aBeca — 3aBeca, HIDKHSAS YacTh KOTOPOW HE CMBIKAeTCS C BEpXHEH
TPaHBIO0 BEIHOMEP3IIBIX TPYHTOB.

[ayxas Mep3ioTHasi 3aBeca — 3aBeca, KOTOpPAsk CMBIKAETCS C TOJIIEH BEYHOMEP3IBIX TPYHTOB
OCHOBaHHS.

3aM0pamnBalqune CUCTEMbI— KOMIIJICKCHI, COCTOAININC W3 OTACIBHBIX HIIH O6’beI[I/IHCHHI)IX B
TPYIIBl  OXJXKIAOIUX YCTPONCTB, YCTAHOBICHHBIX B Tele W (WIM) OCHOBAaHUM IUIOTHHEI, IS
3aMOpaXUBaHUS U OXJIAXKICHUS TPYHTA.

Ce3onHOnelicTBYOIINE oXjaxkaawmme ycrpoiictBa (COY) — TemiooOMeHHBIE YCTPOHCTBA
Pa3TMYHOTO THIIA, IPUMCHSIEMBIC U OXJIXKIACHUS M 3aMOPaKUBAHHS TPYHTA 3a CUET €CTECTBCHHBIX
TeMIepaTyp BO3IyXa.

IIPUJIO)KEHHUE 8*
Pexomenoyemoe

TEINIJIO®OU3NYECKHUE XAPAKTEPUCTUKU I'PYHTA

1. Temnogusnyeckne XapakTEPUCTUKU TPYHTa (TEIUIONPOBOIHOCTh A U 00BbEMHAsI TEIJIOEMKOCTh
C) ompenensoT onbITHEIM ITyTeM B cooTBeTcTBHM ¢ [[OCT 26263—84.

2. IIpu pacueTrax TemIepaTypHOTO COCTOSIHHS coopykeHuil || — |V kimaccoB m ux ocHOBaHHH, a
TaKKC TIIPpHU BBIIOJIHCHUN MPCABAPUTCIBHBIX TCIIOTEXHUYCCKUX PACUCTOB PACUCTHBIC 3HAYCHUA
TEMIOQU3NUECKUX XapaKTEPUCTHK TalblX M MEp3JIbIX [ECKOB, Cyleceil, CYyIJIMHKOB, TJINH,
3aTop(OoBaHHBIX TPYHTOB U TOp(da JOomycKaeTcst IPUHUMATh 110 Tadil. 3 00s3aTeNbHOr0 IPWIIOKeHus |
CHulI 2.02.04-88.

3. Jns cynecyaHO-CYTJIMHUCTBIX TPYHTOB, YKJIaJbIBAEMbIX B TMPOTHBO(QHIBTPAIOHHbIC
yCTpoO#cTBa IUIOTHH, pPEKOMEH/AYeTCsl IPUHUMATh pPAacueTHhIE 3HAUCHHs TeIIo(pH3MYECKUX
XapaKTEPHUCTHK TIPH aHAIOTUYHBIX 110 TUIOTHOCTH W BIAXXHOCTH BEJIMUMHAX MO Tabi. 3 mpuitoxenus |
CHull 2.02.04-88, a s OOJbHIMX 3HAYCHHUH [UIOTHOCTH YJIOKEHHOTO TPYHTA M ONTHMAIIbHBIX
BIaXKHOCTEN — 110 Tabi. 1 Hacrosmero CHull.

4. PacuerHple 3HA4YCHUS TEIUIOPHU3NYECKUX XAPAKTEPUCTHK JPECBSIHO-IIEOCHUCTHIX TPYHTOB C
CyIeCYaHO-CYTJIMHUCTBIM 3allOJIHUTENEM, TPYHTOBBIX CMecell C conepaHHeM KPYMHBIX (pakiui
(mmametpom Oomee 2 mm) Py = 0,1—1,0 u cynec4aHO-CYIJIMHHCTBIX TPYHTOB C COJIEpKAHHUEM
KPYIHOOOJIOMOYHBIX BKJIOueHHud Py > 0,1 mo mMacce qomycKaeTcsi NPUHUMATh 10 TadJl. 2 HACTOSIIETO
MIPUIIOKEHUSI.

5. Hns 3aconmennsix xyopunamu Na m Ca HMCKYCCTBEHHBIX TPYHTOB W TPYHTOBBIX CMECEH,
UCTIONB3YEMBIX ISl YKIAJKH B TEJO IUIOTHHBI, TEINIO(U3NUECKHE XapaKTEPUCTUKH PEKOMEHIYETCS
OTIPEIENATH MO Ta0J. 3 HACTOSIIETO MPUIOKCHHS.

Tabmuma 1
I'pyHTHI
ITnorxocts TaJIbIi Mep3JIbIHA
(cyxoro | cymmapHast Teruio- TEIUIOEMKOCTh | IUIOTHOCTB | CyMMapHast TeIuIo- TEITIOCMKOCTh
TPYHTa) | BIQXKHOCTH | HPOBOAHOCTB, Ch, (cyxoro | BIQXHOCTb | HPOBOIHOCT, Ch
Lo, T | Wi, oma | Ay, Br/(m°C) | Iiw/(m>°C)10° | tpyrTa) | Wiy, moma | Ay, Br/(M°C) | Jox/(m>°C)10°
et | [iaan/(va®C)] | [ixan(®°C)] | oo | emmmmt | [ian(ma©C)] | [aan(v’°C)]
- - - - 1,7 0,03 0,56 (0,51) 1,35 (320)
1,8 0,02 0,47 (0,41) | 1,40 (330) - - - -
2,2 0,03 1,13 (0,98) | 2,30 (550) 2,2 0,03 1,14 (0,98) | 2,05 (490)
- - - - 1,6 0,06 0,52 (0,44) 1,35 (320)
1,9 0,08 1,13 (0,98) 2,15(510) 1,9 0,07 0,92 (0,79) | 2,20 (525)
2,1 0,08 1,18 (1,02) | 2,50 (595) 2,1 0,08 1,26 (1,08) | 2,25 (535)
2,2 0,07 1,87 (1,61) | 2,50 (595) 2,2 0,07 1,09 (0,94) 1,80 (420)




1,6 0,12 0,63 (0,54) | 2,05 (490) 1,6 0,11 0,54 (0,49) | 1,80 (420)
1.8 0,12 0,85 (0,73) | 2,30 (550) 1,8 0,12 0,78 (0,67) | 2,20 (525)
2,2 0,12 1,55(1,33) | 3,00 (715) 2,2 0,13 0,84 (0,72) | 2,75 (655)
1,6 0,13 0,68 (0,58) | 2,15 (510) 1,6 0,13 0,76 (0,66) | 1,75 (420)
1,8 0,13 1,02 (0,87) | 2,30 (550) 1,8 0,13 1,12 (0,97) | 2,35(560)
2,0 0,13 1,31(1,12) | 3,05(725) 2,0 0,13 1,37 (1,14) | 2,55 (610)
1,6 0,19 1,09 (0,93) | 2,80 (665) 1,6 0,19 1,09 (0,94) | 2,25 (535)
1,8 0,19 1,31 (1,13) | 3,00 (715) 1,8 0,19 1,20 (1,03) | 2,30 (550)
19 0,19 1,82 (1,39) | 3,20 (760) 19 0,19 1,35(1,16) | 2,70 (645)
1,6 0,23 1,21 (1,04) | 3,15 (750) 1,6 0,24 1,05 (0,91) | 2,30 (550)
1,8 0,24 1,56 (1,35) | 3,35(795) 1,8 0,24 1,20 (1,03) | 2,35 (560)
Ta6muma 2
Coneprxanue ITnotaocts | Cymmaphas | TermonpoBogHOCTs TpyHTa, | OObeMHas TEIIOEMKOCTh
KPYIHBIX (DPAKIMiA [ CyXOro BJIKHOCTb Br/(m-°C) [kxa/(m-a-°C)] rpyHTa I[>1</(M3-°C)10'6
d>2wmm, rpynra | rpynTa W, [kxa/(M>°C)]
Pk, JIOJH €THHHUIIBI p, M | o epymmBL i s Cn Ci
0,10 1,60 0,04 0,40(0,34) | 0,48 (0,41) | 1,53 (365) | 1,03 (244)
1,60 0,08 0,63 (0,55) | 0,63 (0,54) | 1,86 (444) | 1,59 (380)
1,60 0,13 0,88 (0,76) | 0,74 (0,64) | 2,37 (565) | 1,60 (380)
1,60 0,16 1,19(1,02) | 1,26 (1,09) | 2,54 (605) | 1,95 (465)
1,60 0,21 1,20(1,03) | 1,28 (1,10) | 3,32 (790) | 2,30 (550)
0,20 1,60 0,12 0,83(0,72) | 0,77 (0,66) | 2,32 (550) | 1,51 (360)
1,60 0,16 0,88 (0,76) | 1,04 (0,90) | 2,42 (580) | 1,93 (460)
1,60 0,21 1,11(0,96) | 1,27 (1,09) | 3,10 (740) | 1,97 (470)
0,30 1,60 0,05 0,44 (0,38) | 0,38 (0,33) | 1,60 (380) | 0,87 (205)
1,60 0,08 0,65 (0,56) | 0,59 (0,51) | 2,05 (485) | 1,40 (340)
1,60 0,14 0,81 (0,70) - 2,25 (535) -
1,60 0,22 1,08 (0,93) - 2,80 (660) -
0,45 1,60 0,04 0,36 (0,31) | 0,33(0,28) | 1,38(330) | 1,21 (290)
1,60 0,12 0,65 (0,56) | 0,72 (0,62) | 2,18 (520) | 1,48 (350)
1,60 0,16 0,81 (0,70) | 0,76 (0,66) | 2,18 (520) | 1,64 (390)
1,80 0,20 1,13(0,97) | 1,13(0,97) | 3,18 (760) | 2,43 (580)
0,60 1,60 0,12 0,80 (0,69) | 0,85(0,73) | 2,13 (730) | 1,42 (340)
2,00 0,16 1,63(1,41) | 1,66 (1,43) | 2,66 (635) | 2,27 (540)
1,80 0,20 1,70(1,47) | 1,64 (1,41) | 3,18 (760) | 2,50 (600)
0,70 1,70 0,04 0,37(0,32) | 0,55(0,77) | 1,63(390) | 1,16 (280)
1,60 0,08 0,49 (0,42) | 0,65 (0,56) | 1,87 (445) | 1,59 (380)
1,60 0,12 0,92 (0,79) | 0,77 (0,66) | 2,11 (500) | 1,61 (385)
1,85 0,16 1,51(1,30) | 1,45(1,25) | 2,50 (600) | 2,10 (500)
1,85 0,17 163(1,41) | 1,70 (1,74) | 3,01 (720) | 2,38 (550)
0,85 1,60 0,04 0,36 (0,31) | 0,41 (0,35) | 1,44 (345) | 0,93 (220)
1,60 0,09 0,71 (0,61) | 0,59 (0,51) | 1,91 (450) | 1,53 (364)
1,70 0,12 1,00 (0,86) | 0,97 (0,84) | 2,25 (540) | 1,35(321)
1,85 0,16 1,77 (1,53) - 2,74 (650) | 2,31 (550)
1,80 0,17 1,80(1,55) | 1,51(1,30) | 3,11 (740) | 2,23 (530)
1,00 1,60 0,04 0,42 (0,36) | 0,42 (0,36) | 1,50 (360) | 0,88 (210)
1,60 0,09 0,88 (0,76) | 0,80 (0,69) | 1,98 (470) | 1,47 (350)
1,60 0,12 1,01(0,87) | 1,05(0,91) | 2,09 (500) | 1,60 (380)
1,60 0,16 1,07(0,92) | 1,49 (1,28) | 2,28 (540) | 2,12 (510)
1,60 0,21 1,35(1,16) | 1,64 (1,40) | 2,88 (690) | 2,10 (500)

Obo3nauenus, npuxsamele 8 mabauye:

Ath; A — TEIIONPOBOAHOCTH COOTBETCTBEHHO TAJIOTO U MEP3JIOTO IPYHTOB;
Ci; Ct — oObeMHast TEMIOEMKOCTh COOTBETCTBEHHO TANIOTO M MEP3JIOTO TPYHTOB.

Tabmuua 3




Konnerrpammst | Ilnotaocts | Cymmapras | TemonpoBogHOCTE rpyHTa, [ OOBEMHAs TEIUIOEMKOCTR
TIOPOBOTO CyXOro BIIAXKHOCTb B1/(M-°C) [kxan/(mM-4-°C)] rpynra Jhx/(m>°C)10°
pacTBopa IpyHTa rpynTa Wy, [kxa/(m>°C)]

K v p, T | nom emHnLEL A | As Cn i
A. 3acoJienne xsiopuaamu Na
0,04 1,55 0,13 0,90 (0,78) | 0,70 (0,60) | 2,45(580) | 1,55 (370)
1,80 0,13 0,99 (0,85) | 0,86 (0,74) | 2,95 (700) | 1,80 (430)
1,90 0,13 1,20 (1,03) | 1,06 (0,91) | 3,20 (760) | 2,05 (490)
1,60 0,19 1,08 (0,93) | 1,12 (0,97) | 2,50 (595) | 2,50 (595)
1,80 0,19 1,27 (1,09) | 1,04 (0,90) | 2,95 (702) | 2,80 (665)
1,95 0,19 1,43 (1,23) | 1,24 (1,07) | 3,30 (785) | 3,00 (715)
1,60 0,22 1,19 (1,03) | 1,24 (1,07) | 2,65 (630) | 2,60 (705)
1,80 0,22 1,44 (1,24) | 1,26 (1,08) | 3,35(800) | 2,40 (570)
1,55 0,26 1,28 (1,10) | 1,15(1,03) | 3,10 (740) | 2,95 (705)
0,16 1,60 0,13 0,97 (0,84) | 0,78 (0,67) | 2,25(535) | 3,80 (905)
1,80 0,13 1,14 (0,98) | 1,04 (0,89) | 2,85 (680) | 4,25(1015)
2,00 0,13 1,40 (1,21) | 1,28 (1,10) | 2,30 (550) | 4,45(1060)
1,60 0,17 1,00 (0,86) | 0,83 (0,72) | 2,35(560) | 3,30 (785)
1,85 0,17 1,19 (1,03) | 1,01 (0,87) | 2,70 (645) | 4,60(1100)
1,95 0,17 1,51 (1,30) | 1,00(0,86) | 3,00 (715) | 4,55(1085)
1,60 0,21 1,16 (1,00) | 1,02 (0,88) | 2,70 (645) | 4,10 (975)
1,70 0,20 1,27 (1,09) | 1,43(1,23) | 2,85(680) | 4,35(1035)
1,80 0,20 1,55(1,34) | 1,28 (1,10) | 3,10 (740) | 5,70(1360)
1,60 0,25 1,24 (1,07) | 1,16 (1,00) | 2,80 (665) | 4,45(1060)
0,26 1,60 0,13 0,86 (0,74) | 0,91 (0,79) | 2,15(510) | 1,95 (465)
1,80 0,13 1,08 (0,93) | 0,92 (0,80) | 2,50 (595) | 1,95 (465)
2,00 0,13 1,27 (1,09) | 1,16 (1,00) | 2,85 (680) | 2,10 (500)
1,60 0,17 0,93 (0,80) | 0,72 (0,62) | 2,35(560) | 1,70 (405)
1,80 0,16 1,12 (0,97) | 1,05(0,91) | 2,70 (645) | 2,30 (550)
2,00 0,17 1,38 (1,18) | 1,06 (0,92) | 3,05 (730) | 2,35 (560)
1,60 0,19 1,01 (0,87) | 1,01 (0,87) | 2,65 (630) | 2,05 (490)
1,80 0,19 1,30 (1,12) | 1,11 (0,96) | 3,05 (730) | 2,20 (525)
1,60 0,21 1,21 (1,04) | 0,94 (0,81) | 2,85(680) | 2,75 (655)
B. 3acosnenne xaopuxamu Ca
0,05 1,70 0,13 0,95 (0,82) | 0,92 (0,79) | 2,65 (630) | 1,95 (465)
1,80 0,13 0,88 (0,76) | 0,93 (0,80) | 2,75 (655) | 2,05 (490)
2,00 0,13 1,44 (1,24) | 1,20 (1,03) | 2,75 (655) | 2,25 (535)
1,60 0,17 0,98 (0,85) | 1,00 (0,86) | 2,65 (630) | 2,35 (560)
1,80 0,17 1,29 (1,11) | 1,214 (0,98) | 3,05 (725) | 2,50 (595)
2,00 0,17 1,42 (1,22) | 1,24 (1,07) | 3,15 (750) | 2,95 (700)
1,50 0,22 0,86 (0,75) | 0,94 (0,81) | 2,55 (610) | 2,35 (560)
1,60 0,23 0,99 (0,85) | 1,04 (0,90) | 3,05(730) | 2,75 (655)
1,80 0,22 1,24 (1,07) | 1,64 (1,41) | 3,15 (750) | 2,70 (645)
0,12 1,60 0,13 0,55 (0,47) | 0,54 (0,47) | 2,85(680) | 2,20 (525)
1,90 0,13 1,45 (1,25) | 1,07 (0,92) | 2,95 (705) | 3,30 (785)
2,00 0,13 1,55(1,34) | 1,13(0,97) | 3,05 (725) | 3,70 (880)
1,60 0,15 0,84 (0,72) | 0,73 (0,63) | 2,55 (610) | 2,95 (700)
1,80 0,15 1,45 (1,25) | 0,92 (0,79) | 2,95 (705) | 3,25 (775)
2,00 0,15 1,59 (1,37) | 0,94 (0,81) | 3,20 (760) | 3,85(915)
1,60 0,21 0,90 (0,78) | 1,16 (1,00) | 2,75(665) | 3,90 (930)
1,80 0,21 1,36 (1,17) | 0,91 (0,79) | 2,88 (690) | 3,90 (930)
0,27 1,55 0,12 0,70(0,60) | 064 (0,55) | 2,10 (500) | 1,50 (360)
1,80 0,12 081(0,70) | 098(0,84) | 2,30 (550) | 1,95 (465)
2,00 0,12 1,20 (1,03) 1,15(0,99) | 2,40 (570) | 2,05 (490)
1,60 0,15 090(0,78) | 0,79(0,68) | 2,20 (525) | 1,90 (450)
1,80 0,15 1,18(1,02) | 0,91(0,78) | 2,60 (620) | 1,91 (455)
2,00 0,15 121(1,04) | 094(081) | 2,80(665) | 2,15 (510)
0,39 1,60 0,11 0,71(0,61) | 063(054) | 2,30 (545) | 1,55 (370)




1,90 0,11 121(1,04) | 1,12(096) | 2,50 (595) | 2,05 (490)
2,00 0,11 134(1,16) | 1,19(1,03) | 2,55 (610) | 2,05 (490)
1,60 0,13 097(084) | 0,70(060) | 2,35 (560) | 1,90 (450)
1,75 0,13 1,06 (0,91) | 0,90(0,78) | 2,40 (570) | 2,10 (500)
2,00 0,13 133(1,15) | 0,93(0,80) | 2,75 (655) | 2,20 (525)
1,60 0,16 072(062) | 047(041) | 2,65 (630) | 1,50 (360)
1,80 0,16 1,12(0,96) | 1,02(087) | 2,70 (645) | 2,05 (490)
2,00 0,16 135(1,16) | 1,12(0,96) | 2,90 (690) | 2,50 (595)
1,60 0,18 1,08(0,93) | 071(061) | 2,65(630) | 1,90 (450)
1,80 0,18 135(1,16) | 099(0,85) | 3,10 (740) | 2,85 (680)

Obo3nauenus, npunamele 8 mabauye:
Ath; A — TEIIONPOBOAHOCTH COOTBETCTBEHHO TAJIOTO M MEP3JIOTO IPYHTOB;
Ci; C; — 00beMHas TemI0eMKOCTh COOTBETCTBEHHO TaJIOr0 H MEP3JI0ro IPYHTOB.

IIPUJIO)KEHHUE 9%
Pexomenoyemoe

IMPOEKTUPOBAHME IIVIOTUH CO CTAJIBHBIMU JTUAD®PATMAMU

1. I'pyHTOBBIE IUIOTHHBI CO CTaIBHBIMH JuadparMaMd MOTYT OBITh PEKOMEHIOBAHBI: JUIS
CTPOUTEIBCTBA B CEBEPHOH CTPOHUTENFHO-KIMMATHYECKOH 30HE; MpH OTCYTCTBHHM BOIM3H
CTPOUTEJIbCTBA TPYHTOB, NMPHUIOAHBIX Ul YCTPOMCTBA S/pa, SKpaHa MM OOPaTHBIX (UIBTPOB; VIS
paliOHOB C OYECHb BIIAKHBIM KJIMMAaTOM; BO BCEX JAPYTHX CIydasX IPH COOTBETCTBYIOIIEM TEXHHKO-
9KOHOMHUYECKOM 00OCHOBaHMH UX MPEUMYIIECTB IIEpe APYTUMH BUAAMH IUIOTHH.

2. IInoTHHBI CO CTambHBIMU JuadparMaMu MOTYT BO3BOAMTHCS M3 KaMEHHON HaOpOCKM, FOpPHOH
Macchl, MECYaHbIX, IPABUHHBIX, TAICUHBIX, IPECBSHBIX U I€OCHOYHBIX TPYHTOB.

3. Cranbuble muadparMpl JOMycKaeTcs IpUMEHSTh B uiotuHax | - IV kiaccos.

4. CranpHyto 1uadparMy peKOMEHIyeTcs pacrioyiarath B TeJe INIOTHHBI BEPTHKAIBHO B INIOCKOCTH,
MIPOXOAAIIEH 10 OCH TPEOHS MITN TI0 €TO BEPXOBOI OpPOBKe.

5. ConpsbkeHHe CTabHOM AnadparMbl ¢ OCHOBAHHUEM IUIOTHHBI U OEPErOBBIMH CKIIOHAMHU JIOJDKHO
OCYIIECTBIISATBCS  MOCPEACTBOM OETOHHOro 3y0a, IUIMTHI MM IEMEHTAl[HOHHOW TOTEpPHBI C
YCTPOMCTBOM TOJT OIOPHBIM 3JIEMEHTOM JAHuadparMbl IEPUMETPAIBHOTO IIBAa W3 OUTYMHBIX HIIH
JIPYTHX THAPOU3O0JSIIMOHHBIX MaTEPUaloB, JINOO APYTUMH COCOOaMH, 00OECTIEUNBAIOIIUMH CMEIIICHUE
onopsl nuadparmMbpl MO OHNOPHOW MJIOCKOCTH TPH BO3JEHCTBHHM TOPH30HTAIBHBIX HArpy30K, a TakkKe
BOJIOHETIpOHHIaeMOCTh mBa. C OETOHHBIMH COOPYKEHHUSIMH, BCTPOSHHBIMU B IUIOTUHY (BOZOCOpocC,
BOJIOIIPUEMHHUK U TIp.), CTAILHYIO AnadparMy peKOMEHIYETCs COTpsraTh 3aeKoi ee B OETOH YCTOEB,
HO C YCTPOWCTBOM B HEH B HEMOCPEACTBEHHON OJIM30CTH OT YCTOS BEPTUKAIBLHOTO 1e(hOpPMAIIHIOHHOTO
IIBa-KOMIIEHCATOpa, olecreunBatoiiero cMeiienus (0e3 HarshkeHus) AuadparMbl MOJ JeiCTBHEM
TOPHU30HTAILHBIX HArPy30K.

6. CranpHble anadparMbl cieoyeT BBINONHATH M3 HENETMPOBAHHBIX YIJIEPOAMCTHIX CTajed ¢
npeaenom npogroctd 300—400 MIla u otHocurensHbIM yamuHeHneM 20—30 %. B ycmoBumsx
JUINTEJIBHOTO BO3JIEHCTBHS Ha nuadparMy HHU3KHX TeMIlepaTyp HapyxHoro Bozayxa (Munyc 40 °C u
HIDKE) TI0 YCJIOBHSIM TIPOM3BOJCTBA pab0T PEKOMEHIYETCsl MPUMEHSATh CTallb CIIOKOHHOTO TUIABICHHS
tuna BCt3I'nc2 nnu BCr3T'nce3.

7. B crampHON numadparme cuemyeT mNpeaycMaTpHBATh BEPTHKAIBHBIE M TOPHU3OHTAIBHBIC
Jae(opManoHHbIE HIBBI, MECTOIIOJI0KEHHE KOTOPBIX OMPEIEISIETCS] COOTBETCTBYIOIIMMHU PacUeTaMH.

8. KonuyectBO M MECTOIOJIOKEHHE BEPTHKAIBHBIX Je(opMalMOHHBIX IIBOB B Jauadparme
HAa3HAYaIOTCSI HCXOJS M3 OJIIOpHl €€ IUIAHOBBIX TOPU3OHTAIBHBIX CMEIIEHWH OT JeHUCTBHSA
THIPOCTAaTUYECKOTO JIaBJICHHS C YYETOM BO3MOXKHBIX MECTHBIX Jedopmanmii Tenma IUIOTHHBI,
MEPECEYeHHOCTH penbeda CTBOpa, T€0JOrMYEcKOro CTPOEHUs OcHOBaHHS. OOs3aTEIbHBIM CIEIYET
CUMTATh YCTPOKMCTBO B JuadparMe BEPTUKAIBHBIX IIBOB B MECTaX PE3KOTr0 HM3JIOMa MOBEPXHOCTU
ocHoBaHMA (celioBHHE, Oyrpe, OOpTax KaHbOHA M Jp.), a TaKKe B MeCTax 3ajeiKu JuadparMsl B
ycTon OETOHHBIX COOPY)KEHHH M Ha TpaHMIAX YYaCTKOB OCHOBAHHMS, CIOKEHHBIX TDyHTaMH, PE3KO
OTJIIMYAIOIINAMHUCSA 110 1€(OPMATHBHBIM CBOWCTBAM.

9. Koau4ecTBO M MECTOINOJOXKEHHE TOPH30HTAIBHBIX JAe()OPMAlMOHHBIX LIBOB B CTaJIbHOU
quadparMe Ha3zHa4yaroT pacyeToM M3 YCIIOBHS oOOecredeHHs MPOYHOCTH auadparMbl Ha CKarue,



KOTOPOE€ BO3HUKACT BCJICACTBUEC TPCHHUA O €€ NMOBCPXHOCTHU I'PyHTA MPU3M IIJIOTUHBI ITPU UX OCAAKE U
neiictus Beca nquadparmel. Hanpspkernue B quadparme o onpenensroT mo popmyie

o2 N Lp (1)
An Yn
rae Q — Bec Auadparmsr;
N — Harpy3ska Ha auadparmy OT TPEHHS I'PYHTa;
R, — pacyeTHOe CONPOTUBIIEHHE CTAJIM CXKATHUIO TI0 NPEJIENTy TeKYUECTH;
Y,, — K03 (PUIUEHT HaJeHKHOCTH 110 OTBETCTBEHHOCTH;

A, — IUIOIIa/Ib TTOTIEPEYHOT0 CeYeHus qruadparMbl (pacueT BeIeHHs Ha eUHUILY JTHHBI TTIOTHHBI).
Harpysky Ha nuadparmy Ha riryOHHE X OT TPEHHS Tejla IUIOTHHBI OIPENENSIOT Kak IPOU3BeICHHE

6GOKOBOTO JaBIICHUS HAa Hee IPYHTA Ha KO3()(OUINEHT TPEHHUS TPYHTA MO CTaNH:
2

Ni(x)=%(p1x1 + ks + Py )ef @)

1, P2, P3 — COOTBETCTBEHHO, IFIOTHOCTH TPYHTA BEPXOBOH M HU30BOH MPU3M IIOTHHBI M BOJIBI;
A 1 A, — k03 uitnerTs 60KOBOTO JaBIIEHHS TPYyHTA IPU3M IUIOTHHBI Ha TUadparmy;
J — YCKOpPEHUE CUIIBI TSKECTH,
f — ko3¢ duimeHT TpeHUs rpyHTa Tela MIOTHHBI M0 TIOBEPXHOCTH CTATBHON THadparmeor;
X — ITyOMHA PacTIoOKEHHUsI PACYETHOTO CEUCHHUS OT IPEOHS IUIOTHHBI.

PaccrosHue x; oT rpe0OHS IJIOTMHBI [O MEPBOTO TOPHU30HTAIBHOTO Ae(OPMAIOHHOTO IIIBA
OMpeNessIIoT MOA00pOM. 3aJaBUIUCh NPEABAPUTEIBHO TOJIIMHOW auadparMbl U OPAUHATON Xj,
ompenensitor 3HaueHns Q(x;) u N(x;), a Takke mpoBepsroT ycaoBue npouHoctH (1).

MecTononoxeHue  BTOPOTO  TPETbero M BCEX  MOCIEAYIONIMX  IIBOB  OIPEAEISIOT
MOCJIEIOBATEIbHBIMA ~ pacdeTaMHM  HANpsDKEHHOTO  COCTOSHUSL — (parMeHToB  auadparmsl,
PacIoI0KEHHBIX MEXAY ABYMsI COCETHUMH IIBAMH C OPJMHATAMH Xp U Xp+1. B 9TOM cilyyae Harpysky
N(x) BBIYHCIISIFOT KaK pa3HOCTh

N(x)=N(x,11 )~ N(x, ). ®

3
4/ k
4EI
(dopmyite (1) yUNUTHIBAIOT BIMAHHE OMOPHOIO MOMEHTA W CHJIBI TPEHHS OIMOPHI MO OocHOBaHMO (K —
ko3 dunueHT mocrenu, El — xectrkocts auadparmsr).

Jlnst  mpenBapuTENbHOTO MPOCKTUPOBAHUS CXEMBI pa3pe3kd auadparMpl TOPH30HTAIBHBIMU
e opManOHHBIMY MIBAMH PEKOMEHAYIOTCS TPpaUKH, TPUBEICHHBIC HA YepT. 1.

B omopHOM parmenTe nuadparmsl B peeiax 30HB €ro n3ruda, paBHOW OTHOIICHUIO , B
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Yepr. 1. 3aBUCHMOCTH PACCTOSTHUS MEKAY FOPU30HTAJIBHBIMH HIBAMH JHA(PPATrMbI
1o BbicoTe L oT TotuHbl 1uadparMsl J, BeIMINHbI KO3 puieHTa TpeHUs IPyHTa
no quapparme T u BeicoTsl Auadparmer H

10. B mectax pacnonoxxeHus: B quadparMe BepTHKAIBHBIX HIBOB YCTPAWBAIOT TaKXKe MOIEPEUHbIS
(repmeTnyHbIe) AehOPMALMOHHEIE IIBEI B €€ ONIOPHOM 3JIEMEHTE 110 TUILY, IPUBEICHHOMY Ha 4epT. 2.
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Yepr. 2. YerpoiicTBo Ae)OpMANIOHHOIO IBA B OIIOPHOM JJIeMEeHTe JHA(PPATMbI
1 — nmadparma, coemuHEHHAsT ¢ OCTOHHBIM 3yOOM; 2 — YIUIOTHEHHUE Ne(hOPMAIIMOHHOTO IIBa
OTOPHOTO JJIEMEHTa; 3 — OIOpPHBIA 3MeMEeHT auadparMbl; 4 — TMOKPHITHE W3 OUTYMMATOB;
5 — GeronHBII 3y0

11. 3naueHus KOS(l)(l)I/IHI/IeHTOB TPCHUS MCCYAHBIX, I‘paBHﬁHBIX 1 raJICYHBIX TPYHTOB TEJ1a MJIOTUHBI
WK NCPCXOJHBIX CJIOCB I1O CTaJIbHOI zma(bparMe PEKOMCHAYCTCS Ha3dHavdaThb IO I‘pa(i)I/IKaM HepT. 3¢
TMOCJIEAYIOIUM HUX YTOYHCHHUEM CIICHHUAJIBHBIMU UCIBITAHUAMUA JII KOHKPETHBIX CIIy4acB.
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Yepr. 3. 3aBucumMocTs K03 (PUIIEHTOB TPEeHUSI TPYHTOB MO CTAJIbLHOI 1Hadparme
OT UX KPYIHOCTH M BJIAKHOCTH
1 — rpynT BiaxsocTbI0 2—7 %; 2 — rpyHT BiakHocThi0 100 %);
3 — TPYHT NpH MOKPHITHU AAadparMbl OUTYMOM

12. OkoHYaresbHbIE pa3Mepbl KOHCTPYKTHBHBIX AJIEMEHTOB HPO(WIIS IUIOTHUHBI, €€ MOJ3EMHOI0
KOHTYpa, TOJIIMHBI 1uadparmel, mara 1epOpMaOHHBIX IIBOB YTOYHSIOT 10 JaHHBIM CTaTHYECKHX,
JUHAMWYECKNX U (PUIBTPAIIMOHHBIX PACUYETOB IJIOTHHBI.

13. Jlna ompexpeneHus] TOPU3OHTAIBHBIX CMELIEHWH W HpPOruOoB auadparMbl PeKOMEHIYETCS
UCIIONIb30BaTh METOJIUKY €€ pacyera 1o cxeme OalKu KOHEYHOH )KEeCTKOCTH Ha YIPYroM MOAATINBOM
OCHOBaHMHU, B KaueCTBE KOTOPOTO pPaccMaTpUBAeTCs HU30Bas Npu3Ma MIOTHHBL IlogarnuBocTh
HHU30BOM IPHU3MBI BRIpaXKaeTCst KO3 GHIMeHTOM mocTenn K, H3MEHSIOIMMCS 10 €€ BBICOTE.



CwMelenre onopsl quadparMbl UMUTHPYETCS B PACUETHOW CXeMe BBEIICHHEM B ONOPHOE CeueHHe
peaKkTUBHOM cuitbl TpeHus 1o 1 MoMeHTa My (uept. 4).
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Yepr. 4. Cxema pacuera 1uaparmMbl Kak 60aJKH Ha yIPYTOM OCHOBAHUHU
P(x) — pacueTHas Harpyska Ha auadparmy; o,(x) — pPEaKTHUBHbIE HANPSKEHNs] B TPYHTE HU30BOH
npusMer; My, Tp — peakTHBHBIC COOTBETCTBEHHO MOMEHT W CHJIA TPEHHs, NEHCTBYIOIINE B OINOpE
muadparmel; x; — CMeIIeHus quadparmol; H — BBICOTa TUapparMbl

14. HampsbkeHHO-Ie(OPMUPOBAHHOE  COCTOSIHME IUIOTMHBI CO  CTalbHOW  Auadparmoi
PEKOMEHAYEeTCd  pacCUMThIBaTh  YHCICHHBIMH  METOJAMH B  MOCTAHOBKE  yIPYrol  win
YOPYTOMIacTUYECKOM 3aa4i C Y4eTOM MOATAITHOTO €€ BO3BEICHMS W HAIONHEHUS BOJOXPAHUIMMIIA.
Ilpn pacdere mMIOTHHBI C TOJBIKHONH B omope jauagparMoil pPEKOMEHAYETCsl Y4HUThIBATh
MPOCKaJb3bIBAHUE OOKOBBIX NPHU3M IUIOTHHBI 110 OCHOBaHWIO BONM3M nuadparmbl BBEJCHUEM B
pacdeTHyI0 CXeMy Ha yKa3aHHBIX yJaCTKaX CKOJIB3SIINX orop (4epT. 5).

#1 Y86
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Yepr. 5. Cxema pacuera IUIOTUHBI ¢ 1MadparMoii o MeToy KOHEYHBIX 3J1eMEHTOB
€ Y4€TOM MPOCKAJIB3bIBAHUS FPYHTA TeJIA IVIOTHHBI 10 OCHOBAHMIO U Auadparme
T — cuna TpeHus

B pacyerax HEOOXOIUMO YUHTHIBATH COOCTBEHHBIN BEC C YYETOM B3BEIIMBAIOLICTO ICHCTBUS BOIBI,
THPOCTATUYECKOE IABICHHUE, CUIIbI TPEHHUST OOKOBBIX MPU3M 10 JuadparMe v B €€ OMOPHOM CEUCHHUH.

15. Ucxonmss U3 TOro, 4YTO TOHKAas CTallbHas jaunadparMa MPaKTHYECKH IIOJHOCTBIO Mepelaet
AKTHBHYIO TOPU30HTAIILHYIO HArpy3Ky HU30BOM Mpu3Me, OOIIYI0 CTATUYECKYIO YCTOHUMBOCTD HU30BOU
HPHU3MBI PEKOMEH/IYETCsl IPOBEPATh HA INIOCKHUI CABHUT 110 MOBEPXHOCTH OCHOBAHHUSI.

16. TonmuHy cTanbHOW AuadparMbl MPHU COOTBETCTBYIOIIEM OOOCHOBAaHMHM MOXKHO HAa3HAYarTh,
Jonyckas paboTy crany B KOHCTPYKLMH Ha mpexene ee TekydecT. Jnadparma JomkHa oTBedaTh
TpeOOBaHMIM KOPPO3UOHHOH JIOJITOBEYHOCTH.

Jliist ceBepHOW CTPOMTENILHO-KIIMMATHYECKOI 30HBI 3HAYEHHE TOJIIMHBI CTABHONW Auadparmsl C
YUETOM KOPPO3UHU U OLICHKY €€ JOJITOBEYHOCTH PEKOMEHIYETCS MPOM3BOAUTH UCXOJS M3 PaCUETHBIX
3HAYEeHHH CKOPOCTH PaBHOMEPHOHW KOPPO3WH CTalld B BOJXHO-TpyHTOBO# cpene u; = 0,004—0,005
MM/TOJI, a TaKxe rpaduka, MPUBEICHHOTO Ha YepT. 6, U GopMyJIbI
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Yept. 6. U3MeHeHne cpeqHeii CKOPOCTH KOPPO3UH CTAIBLHON THadparMbl
B BOIHO-TPYHTOBOJ cpe/ie CeBEPHON CTPOUTEIbHO-KINMATHYECKOM 30HbI

B ycioBusIX pa3sBUTHS SI3BEHHOUW KOPPO3HMH AuadparMy PEKOMEHIyeTcs 00OpymoBaTh CHCTEMOMU
INIEKTPOXUMUYECKON (KATOMAHOW) 3aluThl. PacyeTHYI0 CKOPOCTh $I3BEHHOM KOPPO3MU CTAIbHOM
quadparMbl B YCIOBHSIX CEBEPHOM CTPOUTENBLHO-KIIMMATHUYECKON 30HBI PEKOMEHIYETCSI MPUHHUMATH
0,02—0,05 mM/Tox.

ITpu MoHTaxxe quadparMbl B HEM PEKOMEHIYETCSI YCTPAUBATh CIUTOLIHYIO MOJIOCY 3a3€MJICHHS.

COJAEPXAHHUE

1. O6mHe MOIOKCHHS

DHU3UKO-MEXaHUIECKUE U TEIUTO(DU3NIECKHIE XapaKTEPHUCTUKH TPYHTOB

2. 3eMIIsIHBIE HACHITTHBIE TJIOTHHBI

TpeboBanust kK MaTepuaiam

OuepTraHus OTKOCOB U IPEOHS IMIIOTHHBI

Kpemnnenue otkocos

[MpoTtuBoduNbTpaMOHHBIE YCTPOiiCTBA

JpeHaxxHble ycTpoiicTBa

Ob6patHble GUIBTPBI

ComnpspxeHre Tela INIOTHHEI ¢ OCHOBaHNEM, OeperaMu i OETOHHBIME COOPY>KSHUSMH

TpeOoBaHus K PEKOHCTPYKIINH IUIOTUH

3aMopaxBaHUE IPYHTOB Tella U OCHOBAHMS INIOTUHBI U COXPAHEHUE UX MEP3JI0r0 COCTOSIHUS MPU
9KCIUTyaTalliH B CEBEPHON CTPOUTEILHO-KINMATHUECKOM 30HE

3. 3emusiHBIC HAMBIBHBIE TIIIOTHHBI

TpebGoBaHus kK MaTepuagam

(DpaKLII/IOHI/lpOBaHI/Ie TpyHTa B TCJIC IJIOTUHBI

OuepraHue U KpeIuIeHHEe OTKOCOB TIOTHHEI

TpeboBaHus K pEKOHCTPYKINH TUIOTHH

TpebGoBaHus K TUIOTHHAM, BO3BOJIMMBIM B CEBEPHOU CTPOUTEIHHO-KIMMATHIECKON 30HE

4. KameHHO-3eMJIsIHbIE M KAMEHHO-HaOPOCHBIE IUIOTHHBI

TpeboBanust k MaTepuaiam

OuepraHne OTKOCOB IIOTHHBI

IIpoTHBO(UIBTPALIMOHHBIE YCTPOHCTBA

TpebOoBanust kK 0OCHOBaHUSM IIOTHH. CONpsiKEHHE IIOTHH C OCHOBaHHEM



5. OcHOBaHME MOJOXKEHUS pacyeTa IIIOTUH

Ipunooicenue 1. Pexomendyemoe. Y cnoBusl HEOOXOIMMOCTH y4yeTa IEpOBOTO JIaBICHUS

Tpunoocenue 2*. Obs3amenvroe. KOHTPOIb 32 COCTOSHIEM COOPYKEHHI W OCHOBAaHUI B MEPUONT
CTPOUTEIBCTBA U 3KCIUTyaTalluu

Ipunooicenue 3*. Pexomendyemoe. Pacuer HOPMBI OTMbIBa TPYHTa IMpPU BO3BEICHUH 3EMJIISTHBIX
HaMBIBHBIX IUIOTHH

Ipunooicenue 4. Pexomendyemoe. PacueTsl TpaHHI 30H (PPaKIMOHUPOBAHUS M OCPEIHEHHOTO
3epHOBOTO COCTaBa HAMBITOIO TPYHTA B MONIEPEYHOM CEUEHHUH IIOTHHBI

Ipunosicenue 5*. Pexomendyemoe. Pacuer yCTOMYHMBOCTH OTKOCOB IO CIOCOO0Y HAKIOHHBIX CHII
B3aUMOJIEHCTBUSA

Ipunooicenue 6*. Pexomendyemoe. OnpeneneHne KpyTH3HbI BOIHOYCTOHYMBOTO HEYKPETIICHHOTO
OTKOCa IJIOTHH U3 MECUYAaHOT0 TPYHTA MpH "Mpodriie JMHAMHIECKOTO PaBHOBECHS"

IHpunooicenue 7%  Obsazamenvnoe. TepMHUHBI W ONpPEAEICHUs, TNPHUMEHIEMbIE MpPHU
THIPOTEXHUYECKOM CTPOUTENLCTBE B CEBEPHOI CTPOUTEIHHO-KIIMMAaTHYECKOH 30HE

Ipunooicenue 8*. Pexomendyemoe. Temnopusmaeckre XapaKTepUCTHKA TPyHTa

Ipunoowcenue 9*. Pexomenoyemoe. IIpoeKTHPOBaHNE ITIOTHH CO CTAIBHBIMU AUadparMaMu



