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NPEANCIOBHE

Hacronamee ITocoGre paspaGorano k CHull 2.05.02—85. B IToco6un
PAacCMOTPeHH BONPOCH H3BICKAHMA, NPOEKTHPOBAHHS M CTPOUTE/]LCTBA
SEeM/IAHOTO IIOJOTHA Ha YJacTKaX pacnpoCTpaHeHHs cnabhiXx TPYHTOB,
YTOYHEHH CTAAMM M3HICKAHHHA aBTOMOGMJIBHEIX nopor. laum Tabmuus
(hU3AKO-MeXaHHICCKHX XapaKTePUCTHK HauGosee HACTO BCTPEYAIOMIUACA
BHJOB C/IaBIX IPYHTOB. KI3/10XKeHH METOAUKH IOJIEBHIX M J1aG0PaTOPHHIX
HCnHTaHHH c1a0bX rpynToB. PaccmaTpuBaioTca HanGoJee panuOHaTbHLE
KOHCTPYKIUM Hachmefl HA cA0KX rPYHTax K METOAH HX pacdera. B npa-
JIOXKEHHAX NPHBEJCHE NPHMEPH PacueToB Ha OCHOBE NMaHHHX Jabopa-
TOPHBEIX MCMEITAHH, BHIIOJHEHHHIX B IOJHOM H B COKpallleHHOM oOmeMe.

[TocoGue cocrasunm poxTopa Texn. Hayk B. JI. Kasapuobckuft
(pasx. 1—6, mpux. 6, 15), M. E. EsrenseB (pa3z. 5); KaHAMAATH TeXH.
nvayr A. T, [Toaysosckuil (pasa. 5, npua 10, 13—15), 3. K. Ky3axme-
ToBa (pasy. 4, npua1 2,3,5,7,9,11,12), urx. M. B. Jlenusa (npua. 13)
(COIO30OPHHUH), B. H. fIpomko (mpua. 1, 4, 16) (Hayuno-nponssoa-
crBenHoe ofbeanHenne JlopcrpofitexHuka); KaHA. TexH. nayk B. . Bpa-
caasckuit (pasx. 2, npua. 8) (Coroszopnpoexr).

YauTumBaiuch Hapszy ¢ paspaGotkamum COIO3JJOPHUU paspa-
GOTKH pasHbX JeT B AaHHOR oGaacta Omckoro m Kasaxcxoro cusmnasos
COIO300PHUHY, KanuuuHCKOro NOJMTEXHUYECKOrO HMHCTHTYTa, TIOMEH-
CKOrO MH)KEHEePHO-CTPOMTEJLHOrO HMHCTUTYT2, MOCKOBCKOro 2BTOMOGHJIB-
HO-AOPOMHOrO UHCTUTYTA H APYMHX YUeGHHIX ¥ HAYIHO-HCCNEROBATENb-
CKAX OPraHm3aiuii, a Takxe OMKIT BELYMHUX OPraHH3auuil: MPOEKTHHX
(Corosnopnpoekr, [mnporioMeHHedTeras, JIGHrHIPOTPaHE) H CTPOHATEIb-
upx (Tiomennoperpods, Tlepmpoperpolt, YC Mocksa — Pura, Cessanznop-
cTpoft u np.).

IToco6ue paspaboTaHo mox oflLieft pexakumed KaHA. TeXH. HayK
3. K. KyaaxmeroBoit,

1. OB UE TIOJIOYKEHUA

1.1. K caafum rpyntaM ClAeZyeT OTHOCHTL CBA3HBIE TPYHTHI, HMEIO-
mue NPOYHOCTH HA CABHI B YCAOBHAX HPUPOJHOrO 3aJIETaHHS MeHee
0,075 MI1a (npu mcnniTaHmM MPEGOPOM BpAMIATENBHOIO CPe3a) HIH MO-
ayap ocaixe npu Harpyske 0,25 MIla Gosee 50 mm/m (Moxynr aedop-
maunuu Huxe 5 MIIa). [lpw OTCyTCTBHE AAHHBIX HCHBITAHAN K CJAA0LIM
TPYHTAM C/eAyeT OTHOCHTb: TOP( 1 3aTOp(OBAHHEE IPYHTH!, HJH, CANPO-
Oend, FAHHHCTHE TPYHTH ¢ Koosdduuuentom koHncucreHuun Gosee 0,5,
HOJbAMEBRIE TAHHEL, FPYHTH MOKDPEIX COJIOHIAKOB.

1.2, B ocHOBy NMPOEKTHOrO PelUEHHS HA yYacTKe 3ajeraHus Caabbx
TPYHTOB MOXET GbITb MOJIOMEH OLMH M3 JBYX HPUHLHUIOB:
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yaanenne cnaoro rpyHta m 3amMeHa €ro wiM NpHUMeHeHHe 3CTaKaj;

HCNOJb30BaNHe <¢Jaforo rpyHTa B KauecTBe OCHOBAHHA HaCHIR
¢ TIpAMeHeHHEM MepONpHATHH, o0ecreuuBalomux yCTOAIHBOCTL OCHOBA-
HUSl B YCKOPEeHHe ero OCajiKH, a TaKiKe MPOYHOCTb AOPOKHOH OZSKIH,
COOpY2KaeMolf Ha TaKOM 3eMJISTHOM IOJIOTHE,

1.3, TIpuHnun M KOHKPETHOE IPOEKTHOE pPelleHHE NO KOHCTPYKIMH
HacHIY BROGHPAIOTCA HA OCHOBE TEXHHKO-9KOHOMHYECKOrO CpaBHEHHS Ba-
PHAHTOB C Y4eTOM:

KaTeropu aBTOMOGHJBLHOR JOPOTH M THNA AOPOMHOH ONEXKIH;

TpeOyeMoll BHICOTH HACHIIK ¥ Ka9€CTBA HMEIOWErocs AJs ee OTCHII-
KH FPYHTa;

NPOTAKEHHOCTH Y9acTKa cO CJaGEIMu IpyHTaMH;

BAJ3 H ocobenHOCTefi CBOMCTB CJaGHIX TPYHTOB, 3aJ€ralOMuX Ha
y49acTKe, B Oco6eHHOCTeH CTPOeHHS CaaGoi TOMHH (MOIIHOCTH, HaJuYHe
nepecjanBaHus, YKJAOHA KPOBJH IOACTHIAIOWHX MOPOR M T. 1.);

ycnoBufi npomssogcTBa paGoT, B TOM UHCIE CPOKOB 3aBepIIEHMs
CTPONTEJNBCTBA, KJuMAaTa PaliOHa, BpeMeHH roAa, B Koropoe GYAYT BH-
TIONHATBCA 3eMJAHREe PaboTH, AAJBHOCTH BO3KH IPYHTA, BO3MOMHOCTH
crponTenbrofi oprannsanmh  (obecnmeveHHOCTH TPAaHCNOPTOM, HajHYMe
cnenuasbHOro o6OpyAOBaHuA H T. IL).

1.4, Hcnonpsosanue €1a6oro rpyATa BO MHOPHX CJIy9asx CyIIecT-
BCHHO CHHXK4€T CTOMMOCTb H TPYZOEMKOCTb paloT, NOBHIIAET TEMIL!
CTPOMTE/ILCTBA, TOITOMY OTKa3 OT €ro HCHOAL30BaHAR R0AXEH OhiTh 060-
CHOBaH TEXHHKO-3KOHOMHUECKHM aHaJu30M C YJeTOM KOHKPETHHZX YCJO0-
suft. Taxoil aHanua OCYIeCTBJAETCS HA OCHOBE NPOTHO30B YCTGHAHBO-
CTH, KOHEGUHOH BeJMUHHH H AJHTEJbHOCTH OCaixu clabofi ToMmu mpH
BO3BEJICHHM HA HeH HACHIIH.

1.5. 3eMJIsIHOe MOJOTHO HA ydacTKax cabmX rPYHTOB NPOEKTHPYIOT
B Buje Hachmmelt, TpeGoBaHMA K IpPYHTaM BepxXHell 9aCTH HaCHIOW, a TaK-
e HeoGXOJuMOe BO3BLILIEHHE HA3a JOPOXHOH OXEKALI HAJ PacCueTHHIM
ypoBHEM TIOBEDXHOCTHHX M FPYHTOBWX Boj ompemenenst CHull
2.05.02—85 «ABTOMOGH/BHEE AOPOrH> NPHMEHHTENBLHO K COOTBETCTBYIO-
1eMy THNY MeCTHOCTH (ciabhle PYHTH OOGHMHO sajeraloT B Npejenax
111 Tena MecTHOCTH) NO XapakTepy M YCJIOBHAM YBJAXNKHEHUA.

[Ipnmeganne Ilpm HasHaueHnyw BHICOTH HACHNH, COOPYIKAEMOil
Ha TOpdSHOM OCHOBAaHHHM, KpOMe OOHYHHIX TPEGOBaHMH, CBASAHHHX ¢
BOJIHO-TENVIOBHIM PEXHMOM H CHETr03aHOCHMOCTbLIO, HEOGXOAMMO YUHTHI-
Bartb TpeGoBanusa n. 1.9 Hacrosmero ITocobns.

HuxHiol0 9acTb HaCHNH CJeAYeT YCTDauBaTh M3 IPeHHPYIOIHX
rPYBETOB € TOJMUHOR cjosi Ha 0,5 M Gojnime CymMmapHOH BeJARYMHE pac-
yeTHO® OCAAKH OCHOBAHHSI M MOUIHOCTH YAAJSEMOro CJos (ecan mpuMe-
HAETCA YaCTHYHOR HJIA MOJHOE YAaJenne).

FaunuCTHE TPYRTH AONYCKaeTcs HCIONb30BATb B HUXXHEHA dacTn



Hachinefl TOJMBKO NPH CHElNaJbHOM TEXHMKO-9KOHOMHYecKOM 0GOCHO-
BaHHH.

1.6, K seMiAHOMY NOJIOTHY, COOPYKAaeMOMYy € HCIO/Jb3OBaHHMEM CJIa-
OLIX TPYHTOB B OCHOBAHHH HACHINH, KpoMe ofuiux TpeGoBaHUA, H3NOWKEH-
HEIX B JeHCTBYIOIIMX HOPMATHBHLIX HOKYMEHTAX, NPeAbABJIAIOTCA LOMOJ-
HUTEJbHEE TpeboBaHus:

NOJXHA ObITh HCKJOUEHa BO3MOXKHOCTL BHAAB/IMBAHHA OCTaBlse-
MOro cjiaoro rpyHTa H3-IOZ HACHINM B NpoLecce ee BO3BEACHHUS H SKC-
nayatanmun (ofecredena yCcTOAYABOCTD OCHOBAHMMA)

HHTCHCHBHAS WACThb OCAAKH AOJKHA SABEPIIATHCA JO COOPYNKEHHH
nokpuTaa (oGecnegena cTabHABLHOCT, CM. 1. 1.8);

ynpyree KojeGaHus 3eMJSHOrO NOJOTHA, BOSHHKAIOMIHE HDH HAJH-
YHH TOP(SIHLIX rPYHTOB B OCHOBAHHH HACHINH, He JOJIKHH NpeBbINAaTh
BCAWUMHY, HONYCKAEMYyIO AJA IPHHATOTO THNA nOKpHTHa (cm. m. 1.9),

1.7, Ha pacumnax, B 0CHOBaHHE KOTOPBIX OCTaBJeHH cJabhe rpYHTH,
KaNUTaJbHBE MOKPHITUA MOXHO YCTPaHBaTh NOC/e 3aBeplileHus He MeHee
90 % pacuerHoll ocajKH HAM NPH YCIOBHH, UTO CPEAHAR HHTCHCHBHOCTH
OcajKH 3a MecAl, NPeJMeCTBYIONMA YCTPOACTBY MOKPHITHA, He NPEBH-
maer 1,50—2 cm/r. Jaa ycrpoficTBa 0GJerdeHHHIX MOKpHITHEt TpeGyercs
pocrukerne He MeHee 80 % KOHeyHON OCAAKH HJIX HHTEHCHBHOCTH OCak-
Ka He Gosee 3—b cm/r.

1.8. Jlas uckaoueHUA HEJONYCTHMHX YIOPYrax KoheGanufl ToAmMHa
HACHeR, COOPYXaeMEHX HA TOPOAHHX OCHOBAHWAX, HNO/KHA OHTH He
meHee ykasauHOf B TabJ, 1. Jus HachmeR Ha TOpGhAHOM OCHOBaHHH, TOJ-
IAHA KOTOPHX 10 CTATHYECKOMY pacueTy MeHee 3HaYeHMM, NpHBEACHHBIX
B 1abja, 1, Heo6X0AMMO WPOBECTH AHHAMHYECKHH pacdeT ¢ HEJbI0 NIPO-

Tab6anua l, MuHMaabHas TOALMHA HACBITHOTO CA04, M

HagaspHas MOIWHOCTH Tan fopo:kHoi oAexAs!
en1aGoro ciosl, u KaNUTaJbHEIH | 06J1erdeHAbIL MePeXOMHE
1 2 1,5 1,2
2 2,5 2 1,5
4 3 2,5 2
6 3 3 2,5

Npumenanns: 1. Jaa npoMexyTouHbXx SHAadeHHR HAYanbHOR
MOIIHOCTA CIKAMaeMoro c10f Tpebyemasi TOMINMMHA YCTAHABJHBACTCHA JU-
vefiHo#t uHTepnoasuuesr. 2. Tonmuua Hackmd B JAaHHOM CJIydae omnpe-
AensteTcsi Pa3HOCTBIO OTMETOK MOBEPXHOCTH NIPOe3xefi YacTH M IPOCeB-
Wmefl MOROWIBE HaCHIM MO OCH 3eMJISAHOTO nonoTHa. Ilpu Hammamu no-
rpeGernoro cjosl topda (oA, MepeKPHTOro CBepXy CJA0EM NecYaHoro
WM TVIHHHCTOTO IPYHT2) TOJUIYHA MEPEKPHBAIOMIEr0 CJIOS BRIIOTAETCA
B TOJIMMHY Hachbimd. JlomyckaeTcsi AAs KOHCTPYKTHBHBIX cJioeB, oGaafa-
O0MX NPOYHOCTLIO Ha PAacTAXEHHe, YYHTHBATL OSKBHBAJCHTHYIO TOJ-
IDHHY.



BepKM JONYCTHMOCTH YCKOPeHuil Kojaebannii 3eMJAHOro NONOTH2 NO yC-
JIOBHSAM BHOP2NMOHHOH NPOYHOCTH NOKPHTHS, MeTOARKA IHHAMHYECKOrO
pacueTa Hachlledt Ha TOPgSIHBHIX TPYHTax M3JoxeHa B npua, 1.

Koraa HeBOSMOMHO MM HelenecooGpasno obecnednth Tpebyemyio
TOJMILUHY HaCHOH, MOXHO YCTPOMTh HAcHINb MeHblled Toamunsl, Ilpn
9TOM HEOGXOAMMO BHIIONHHTL NPOBEPOYHHIT PacuyeT AOPOKHON OJeKAH
Ha JMHAMHYECKYIO YCTOHYHBOCTD H NPH HeOGXOAMMOCTH M3MeHHTb (yCH-
JIUTh) B COOTBETCTBMM C €0 Pe3yJbTaTaMM KOHCTPYKIHMIO LOPOXHOM
OJeIK AL,

1.9. lpu pacuere jopoxHofi opexaw no BCH 46-83 peanuuuy
PACueTHOr0 SKBHBA/IEHTHOrO MOAYJA YIPYrOCTH H& NOBEPXHOCTH 3eMJIf-
HOro NMOJOTHA, COOPYXEHHOrO Ha €naboM TPYHTE, CACAYET ONPEAENATH
oo opmyne

ECJI
2 (hH + Hc,y_() ECJ‘I ) hH ]
il - S ILL2 P Y I 5—=
- [arctg 1,6 D 1 E arctgt, D

Epgp = i

B

rae Eex — Monysb ynpyrocTh c1aGoro rpysTa B €ro pacdeTHOM cOCTOf-
HAM NOJ HachNblO) Ag — TOMMHA HachnM; Hc; — MoOmHOCTh caaGofi
Toamy; D — pacueTHH JuMaMeTp OTleuaTKa KoJeca; £Em-— MOAYyJ b
YIPYrocTs rpyHTa HACHIM,

1.10. 3emJasiHOe MOJOTHO HA YYacTKAX 3afieraHnfl CAabhX rPYHTOB
cnefyeT NPoeKTHPOBATh HE MEHEe yeM B JBe CTajuH, KOTOpLe MOryT
6biTh HA3HAYEHH NOCJIE TEXHHKO-5KOHOMHYECKOro 0GOCHOBaHMA NMPOCKTA
Joporn.

Ha neprofi craguu BHAEASIOT YUacCTKH, AAS KOTOPHX JafibHeHINas
npopaboTKa BApHAHTAa C HCIOMb30BaHHeM €1aforo rpyHTa B OCHOB2HHH
Henesecoobpasna, ¥ yYacTKy, rie STOT BAPHAHT MOXET GHITH 1esecoo0l-
PasHEIM,

IIpuMeHnTe bHO K NEPBHM Y4acTKaM NPHHUMAETCsl OKOHUATeJbHOE
pemieHBe (32 MCKAIOUEHHEM 0cOGO CJIOXKHHX CJayuaes, rie yAaleHue Cia-
GLIX TPYHTOB CBSI32HO C HPHMEHEHHWEeM CNEHHAaJbHEIX METOZOB).

JlJ1s yuacTioB, rile HCIOJb30BaHyue CAabHX IPYHTOB NpeAcCTaBisgercsa
Iesieco00pasHHM, NPHHHMAKOT NpeJBapuTe]bHOEe pelleHHe, KOTOPOE 8a-
TeM NMOJJEIKHT YTOUHEHWIO HA CJACAYIOINEH CTajMu NpoekTHpoBanus. Bcee
YTOYHeHust Hna nocne,uyxomeﬁ CTaJiun He IOJXKHE ynennquna'rb CMeTy
CTPONTENBCTBA, B 0C060 CHOMHHX C/Iy4aax, KOria TPeGyloTcR Cnennanb-
nrte o6ce10B2HRS H ONHITHBIE PaGOTH, CJeyeT NPOEKTHPOBaTb B TPH
CTanum.

1.11, Koncrpyxuua 3eMasiHOro NOJOTHA Ha ydYacTKax CAabhX TpyH-
TOB HA3HAUAETCA Ha OCHOBE TEXHHKO-2KOHOMMYECKHX pacCueTOB H Cpas-
HEeHHs BapHaRTOB,

Jan oBocHoBarnsA BHIOOP2 KOHCTPYKHHH 3eMJASHOr0 IOJOTHA NPOEKT
ZLOJIKeH COZepIKATh:
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MaTepHaJl [OAPOOHOIO HHMEHEDHO-TEOJOrHIeCKoro oGciefoBaHus
FPYHTOBO! TOMIY HAa ydacTKax 3ajileranus CAabwX TPYHTOB, BKJIIOYAA
NAHHBE [0 MOIIHOCTH ¥ PACHOJOMEHHIO HX B IJIaHe, 10 IMyGHHE OTAENb-
HBEIX CJIOEB M DPACYETHHIM 3HAUEHHAM (PHU3NKO-MEXAHMYECKHX XapPAKTEpPHC-
THK FPYHTOB STHX CJIOEB, MOJIOXEHHIO YPOBHA TDYHTOBHIX BOA H T. 0.

HCXOJAHEE [JaHHLE 10 NPOEKTHPYyeMOH HaChNH (BHCOTZ H ApyrHe
reoMeTpAYecKHe MapaMeTpH], a TaKiKe CBOHCTBA PYHTOB, YKJIaZbiBAEMbIX
B HaCHIb) ¥ pacyeTHLIC YCAOBHSA [ABHIKEHHUS;

pe3yabTaTH HHMKEHePHHIX pacyeToB, OGOCHOBEIBAIONIMEe TNPHHATYIO
KOHCTPYKUHIO}

YyKa3aHUS N[O NOPSAAKY COOPYMEHHS 3aMPOEKTHDOBAHHON KOHCTPYK-
UH.

1.12, O6beM, COCTaB ¥ MeTOAHW MOJYYCHHA AAHHHX, HeOOXOZMMBIX
ANsT 0GOCHOBAHUS KOHCTPYKIMH 3eMJSIHOrO MOJOTHA, TaK e KaK # Me-
TOAH PacYeToB, 3aBUCAT OT CTaJUH MPOSKTHPOBAHHA., PekoMenpanuu 0o
HH)XEHEPHO-Te0JIOrHYECKOMY O0C/Ie0BAHMI0 y4aCTKOB, HA KOTOPHIX 3aJe-
raioT ca6sie IPYHTH, 8 TaK¥Ke 0 PacyeTy M KOHCTPYHPOBAHHIO 3eMJAAHO-
ro MOJIOTH2 HA 3THX YYacCTKax H3JOKEHH B DasjeNlax 2—4 HACTOAMEro
IocoGus.

3eMasiHOE NMOJIOTHO HA yuacTKe SajieraHus CJAa0BIX rpyHTOB B O0IleM
c/yqae OPOEKTHPYIOT B CJAELYIOWEM Nopsjke;

Ha OCHOBE De3yJbTATOB HHMEHepHO-reoJorudecknx obGcaesoBaHpR
HaMeyaioT pacdeTHHIE YUaCTKH M YCTaHABJIMBAIOT PacueTHHE NapaMeTphl
cnaGofi TOMIM M XAPAKTEPHCTHK CJaratollux €e rpyHTOB;

YCTaHABJIHBAIOT MHHHMAJIbLHO HONYCTHMYIO BRICOTY HaChilM HA HAAH-
HOM YYacTKe, PYKOBOJCTBYAICh YCJOBHAMH BOZHO-TENIOBOLO peXUMA,
CHEr03aHOCHMOCTH M WCKJIOUEHHf YNPYrux kojeGammi (cM. m. 1.9);

C yYeTOM MHHHMAJBHO JONYCTHMOM BLICOTH HAHOCAT KPACHYIO JH<
HHMIO, YCTaHABJAMBAOT PACYETHYIO BLICOTY HACHINH M HaMeyalOT pacueTHbie
NolepeqHHKH;

onpeenqArT pacieToM BEANYHHY OCaLKH;

NpoBepsIoT YCTOAYUBOCT OCHOBAHHS;

POrHO3HPYIOT AJMUTENBHOCTH BaBepUICHHA OCANKH,;

HaMeualQT BapHaHTH KOHCTPYKTMBHO-TEXHOJOIHYECKHX  pelllenni,
ofecneunBaOmMX B Clyyae HeoOXOZUMOCTH TOBHIIIEHHe YCTOWYHBOCTH,
yCKOpeHHe OCaJKA HJM CHEKeHHe ee BeJMIMHB!;

BHIIOJMHSOT PacYeTnl HO STHM BAPHAHTAM ¥ BHOGHPAOT ONTHMAaNbe
HEI;

JAal0T PeKOMEeHAalUuH N0 HauGoJee PALHOHANLHOR TEXHOJOTHH, MEXa-
HA3allHU H OpraHusauuu pabor;

BRITIOJIHSIIOT HAGJIOfEHMA B NPOLECCe CTPOHUTENHCTBA H BHOCAT KOP-
PeKTHBH B pacdeThl N0 (PAKTHIECKMM NAHHKM (B Caylae HeoOXOAHMO-
CTH) C LEJbI0 YTOUHEHHs OGBeMOB 3eMJSIHHX DaoT, pekMMa BO3Beje-
HUS HACHINH, CPOKOB YCTPOHCTBA JOPOMKHON ONEHKIL H T. [



1.13. B neasix ontuMusamuy NPOSKTHHIX pellleHHI M Ipoliecca HHce-
HEPHO-Te0JOTHYECKUX H3HICKaHMA TocjefHue Heo6XOXMMO BeCTH B Tec-
HOli yBSI3KE C NMPOEKTHPOBAHHEM KaK eJAMHEHIl KOMIJIEKCHEI mpolece,

2. OCOBEHHOCTH U3BbICKAHHUHN JOPOT
HA YYACTKAX 3AJIETAHUSA CNABBIX TPYHTOB

O0muii mopsoK NPOBEAEHHS MHIKEHEPHO-TEOJOTMUECKUX
oGcaenoBannii Ha yuacTKax cjaadbix rpynToB

2.1. Henbio nHReHEPHO-TEOTOTHIECKOrO 06CNEROBaHASA ABJSETCS TO-
Jy9eBne JLaHHEX, HeOOXOAMMBIX AJS OBGOCHOBAHHA INONOMKEHHS TPacchl
H Ha3HaYeHWA KOHCTPYKUMH M TEXHOJIOTHH COOPYMEHHS SeMJSHOro Io-
JIOTHA.

2.2. Tlpu uHXKeHEPHO-TEOJOrHUeCKOM 06C/e0EaHiH HeoGXOIHMO:

YCTAHOBHTb IpaHHUL Yy9acTKa €O CJAaORIMH TPYHTAMH B Dpelenax
30HBE! BO3MOXKHOIO PACIOJIONKEHHS TPaCcCH;

BHIAABUTBL CTpoeHue caaboft Tommu (ee crparurpacuyeckue ocobeH-
HOCTH), B TOM QHC/I€ HaAWYHE BKJIOUEHHH (BajyHEH, OHH H T. I.), 8 Tak-
Xe XapakTep NOJACTHIAIOLIMX NMOPOX M pesbed) UX KPOBJH;

YCTAHOBHTL (PH3MKO-MeXaHHYeCKHe XaPaKTEPHCTHKM IPYHTOB, CJdra-
MAX ¢1a6ylo TOMILY, HeOOGXOZHMEE AJ1S1 ONPeXeNEHHS MX CTPOHTEJb-
HOrO THI2, THNA OCHOBAaHHS MO YCTOHYHBOCTH H pacueTa KOHCTPYKUHA
HaCKINH;

BHISIBUTL OCOGEHHOCTH FHPOTEOJOrHYECKOTO PerKHMAa TOJMIH,

2.3. Mast nonyueHns: TpeGyeMbIX QaHHEIX BHIOJHSIOTCA:

Tonorpaduyeckas ChbeMKa y4acTKa;

npoxoaKa 30HZHPOBOYHEIX M ONODHHIX CKBAaXHH ¢ oTOOPOM NpoB
CPYHTOB HapyLIEHHOrO ¥ HEHADYIICHHOI'O CJHOMKCHHA H HCNHTABHA IPYH-
TOB B YCJAOBUAX HX NpPUPOAHOro 3ajeranns (Ges or6opa MOHONHTOB);

aabopaTopHEle MCIHITaHMA NpPOG IPYHTOB HAPYUIEHHOTO CJIOXKEHHS
¢ onpejiejieEHEM OCHOBHHIX IOKa3aTejlei COCTABA M COCTOSHHA TPYHTOB
H HCIHTAaHUA MOHOJMTOB IS ONpeJeNeHUR XapaKTePHUCTHK MexaHmiec-
KHMX CBOMCTB TIPYHTOB (mapaMeTpPoB, XapakTepH3YIOIMUX CONPOTHBJSE-
MOCTh CHBMIY, CXMMaeMOCTb X CKOPOCTh YNJOTHEHHS IDyHTa M IIOKa3a-
Tenell MIOTHOCTH)

KaMepaubHass o6paGoTKa MaTepuajoB o6CaeA0BaHNs, BRJAIYANOWANA
COCTABJICHHE OTHETHON JOKYMEHTalHH,

2.4. OrueTHas JoKyMeHTauus odopMJasieTca B Buje Nacnopra,
BKJIIOYAIOMEro;

MJaH yyacTKa C H3OJAMHHSMH MOIHocTH chabofi tommum (puc, 1);

reoJIOrn9eckye Paspesn 10 OCH BAPHAHTOB TPACCH B NO XapaKTep-



®

.®®04,,0"

/, NE
T b/ [ B el e ysem \ \\E
751 30l (78 (i 4sA05 150 15 I1igo) 105 440 AT 4 N2\ +50) 575 [K4T
2o 8,7(!3)31;,35 a!;,xf;z) aéga,z)%s z g{ﬁggﬁﬁg_@ 4D30)\ 840018) 642012)
5 g 8403(305) | 8599(355)\ 839543)\_8360(30) | 84 14(453) \§
5™ = S
b1 I q?,
3 3
g =X
g \

Puc, 1., MNaam Gonora, Macmrad 1:2000 (Jimpmm MOmHOCTH TOP(Ha NPOBEAERL
qepes 9,5 m.)

O — Ckpaxnna — 2/83,95(4,15) — onopnas cKBaxnpa, ee HOMeP, OTMETKa YCThbA,
MomHOCTE (B crOGKaX, M); @ 83,80 (5,0) — songupoBaHHAsl CKBaXXuHA, OTMETER
ycThR B MOMBEOCTL TOpda (B ckobxax, M)

HbHIM NONEpeYHHKaM € HAHECEHHHIMH Ha HHX Pe3yJbTaTaMu OnpefeseHus
OCHOBHBIX MNOKasaTesedl cOCTaBa M COCTOSIHHS I'DYHTOB M MEXaHHUeCKRX
WCIHTAHHA TPYHTOB B YCJIOBHSX HPHPOJXHOrO 3aJeTaHMs NOJEBHIMH NpPH-
Gopamn (puc. 2);

pesyabTaTR JaGOPaTOPHLIX HCIHTAHUA TPYHTOB CJabof TOMIH}

NIOSICHUTENBHYIO 3aNUCKY.

IMosicenTenbHan 3anncKa AOJMXKHA COREpPXKaTh: NOZPOGHOE OMHCaHMe
y9acTKa, BKJAIOYAs ero NpoHCXOXJACHHe; HCTOYHHKH NHTAHHS TPYHTOBHX
BOJ; COCTaB H COCTOSHHME IPYHTOB CJ1a00ff TOJIIM; AAHHHE O PacTHTE/b-
HO-KODHeBOM HOKDPOBE, RHHUCTOCTH, HaJHUYHM NMOBEPXHOCTHOIO BOAOOTBO-
Jla; LaHHHE O INOCTOSIRHLIX BOXOTOKaX H O NPOXOJe BECEHHHX BOJ;
IaHHEIE O XapagTepe MOPOA, CAaralomiEX JHO TOJIM B O peabede no-
clepHero, B DOACHATeNBHOR SaNMCKe JaloT OUEHKY CTPOHTEAbHLIX
cpoficTB CJNalBIX TPYHTOB; BHIZENAIOT DacCyeTHHe (OZHOTHNHHE) ydacr-
Ku, pacuernnie ¢JIom (T, € CIOH eANHO06pasHHe N0 HHKEHePHO-Ne0JOrH-
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ueCKMM CBOMCTBaM) M RalOT PacueTHHe SHAYEHMS MEXaHMUECKHX Xapak-
TePUCTHK FPYHTOB M 9THX CJIOEB.

Ha ocHoBe KOJMUeCTBEHHOR OLGHKH MEXAHHUECKHX CBOACTB TPYRTOB
cnabofi TOMLH JoJXkHAa OHTb NpoBeJieHa NPeABAPHTEJbHAs OLEHKa Cla-
60t TONM Kak OCHOBAHMS HACHINH.

TosicunTennnan sanmcka AOMXKHA COREPKATL TakKxe CBeJieHHdA O NO-
BEJCHAH M COCTOSHHH CYNIECTBYIOUIHX JAOPOr, PACHONOXKEHHHX B Opeae~
Jax JNaHHOTO YYaCTKa, COCTOSIHHM 3eMJIHOTO MO0JOTHA, KOHQUrypaunu
OCHOBAHHSI HaCHIM NO NAHHHM GypeHus, KayeCTBEHHOH OLEHKe FPYHTOB
TeJa HACHIH, CBEeJEHHS O pe3epBax I'PYHTa, HAMEUAEMHX JJs HCIOJb-
30B3HHS NPH BO3BEJCHMK HACHIM Ha YYacTKe 3aJeraHus caabHx rpyms
TOB C YKa3aHHEM XapaKTEPHCTHK ©THX IPYHTOB.

2.5, B pesysabrate 0000IleHHs1 Bcex A2HHHX OOCNENOBaHHA AOAXK<
HO OHITb CAeJ2HO 3aKJAlOueHHe O MPUHLUNMAABHOA BO3MOXHOCTH MJIA HE-
BO3MOM(HOCTH (HellenecoO0PASHOCTH) HCUOJBL3OBAHMA C¢Iaboi  TOMMA
B KayeCTBe OCHOBAHMA H YKa3aHH KOHCTPYKIHW, KOTOPHE MOryT pac-
CMaTPHBATLCA B KAUeCTBE KOHKYPHDYIOLMX BapHaHTOB ONpH JasbReRurel
pa3paboTke NpoexTa.

2.6. Cocras n o6beM PabGoT, BHINOJABAEMHIX NPH 00CAeJOBAHHH, Me-
TOAMKA HX BHINOJHEHHA, [PUMEHSAEMbIe CHOCOOH ONpeAeJeHHst CBOACTB
CPYHTOB W annaparypa 3aBHCAT OT CTAJMHM NPOECKTHPOBAHMA H STamna
H3HCKaHuM.

2.7. HHxeHepHo-reosorageckoe o6cae0BanAE CACAYeT BHIIOJHATD
mosTanHo, dTann 06CNEeNOBaHAS PA3JAHIAIOTCH METOAMKOR oOnpejeneHHi
u cocTasoM paGor. Ilpu sToM RaxAHA nocaexyloulHii 9Tan Kak o me-
TOLMKE OnpejencHuil, TaK ¥ N0 NPHMeHAeMOMY OGOPYAOBaHHIO M COCTa-
By onpenejenufi Gosee CAONKEH W TPYAOEMOK, YeM NPeABLIAYINUA.

B ofmeM caydae menecoo6pasHo BHAEAATh TPH STaNa OGCIER0BA-
HHA: Ha NepBOM (PeKOrHOCUHPOBOYHOM) JaGOPaTOPHHIX ONpele/CcBHR HE
BHIIOJIHSMIOT; Ha BTOPOM Ja00OpaTOPHEIE HCCAeAOBAHHA OrPAHHYHBAIOTCA
onpefeneHueM moxasatesefi cocTaBa M COCTORHHA TPYHTOB B HOAEBOH
(recranuoHaproii) JaGopaTOPHH; HA TPeTheM BHIOJHAT HCOHTAHHA
B craunoHapuofi naGopaTopum AAs OnpeAcienus NOKasaTenelt Mexanm-
qecKHX CBOACTB I'DYHTOB.

2.8. B sapucuMOCTH OT KOHKPETHHX YCJOBHH NPOEKTHPOBAHHA yKa-
3aHHHE 3Talbl MOryT OHTb pacnpefeseHbl O CTAAMAM IPOEKTHPOBAHHS.
(Ipn nByxcTaimiiHoM NPOEKTHPOBAHMH (NpPoekT ¥ pafouas HOKyMeHTa-
uHs) nejecoo6pa3no mepBHe jABa Tana 06CaefOBaBHA NPOBOJHTL Ha
nepBofi CTajuH, a TpeTHit 3Tal — Ha BTOPOH CTaJuM NPOEKTHPOBAHHA.

2.9, HeoGxoauMoCcTh MOC/ELYIOMEro 3Tana OGCAeOBAHAS M COCTaB
paGoT BHABAAICT M YTOUHAIOT 10 Mepe o0obuieHus pesyibTaToB Hpef-
IMeCTRYIOLIETO BTaNa,

2.10, Bo Bcex cayuasx IpH HSEICKAHHAX JOPOTH CleAyeT CTPEMHTD-
¢ 0GOATH yvacTkn co cialHMH TIpyHTaMH HAHM, NPH HEBO3MOMHOCTH
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o6xoaa, nepecedb UX B HauGoJee y3KOM MeCTe M C MeHbileHl MOULHOCThIO
cnaGmx rpYHTOB. BapuaHTH Tpacchl HaMmewaloT Mo Kapram wacmrala
1:25000 (1:10000) uam mo maTepmajaMm aspodOTOCHEMKH € MOCAERY-
IOILUM OCMOTPOM Ha MeCTe Ha3HaueHHRIX BaPHAHTOB.

2,11, Ha nepeceueHun Tpaccofi y4acTKOB CJHAGHX PPYHTOB LOJKHE
6uITh CHATH TIAH MacimtaBa 1: 2000 c ceuennem penbedpa wepes 0,25
0,5 M, npolo/bHEIe ¥ NONePedHHEe NPopHIR H NPOBEAEH UePBHA sTan
HHXEHePHO-T'e0JIOIHIECKOro 00CaeA0BaHNS,

Penepu Ha ywacTKax c/a6bIX FPYHTOB 3aKJaJbIB3IOT HA BO3BHILECH-
HBIX MecTax, Ha GojoTaX B IVIOTHHX MUHEepPaJbHHX TCPYHTax, rie
HCKJHOUAETCS BO3MOIKHOCTb MX OCaJKA HJIH CMEIISHHUS.

Mepseii oaran ofcnenosanns

2.12. Ha neprom arane ofciaefoBaHus N0 NMPOBe/ieHHs NMOJECBHIX HH-
EHEPHO-IeOJIOTHYECKHX PaloT H3Y4YalT KapTH M NpE/BAPHTE]bHO MO-
JyuyeHHHe aspodoromarepuans, McmoabsoBarue aspodoToMaTepHasIOB
0COGEHHO BAXKHO NPH MEPECEUeHHH 3HATHTENBHHX HO IVIOman 3a6omo-
YeHHbIX TeppHTOpui. B 9TOM Ciydde Hesnecoo0pa3HO JOUOJAHATH Kame-
panbHoe JemuppHpoBaHue (orocxeM M aspodOTOCHAMKOB BH3YAJbHEIMH
HaG/MOAeHHAMM C BEPTOJIETA HJIH THXOXOZHOrO CaMOJeTa.

2,13, OnTUMajpHBIMH MacmTabaMu MaTepHanoB a3podoToCheMKH
asagored: 1: 10000—1 : 17000, MoxHo TaKxke HCHOJb30BATh MacmTale!
1:6000 u 1:25000. HauGoaswu# sdpdexT AOCTHraeTca NPH HCHOAb3O-
BaHuu aspodorocHnMkos wmacmraba 1 12000—1: 17000 B coueranun
¢ 1:6000—1 : 8000,

Jis AeTanbHOro NeHM(GPUPOBAHHA NMPHTOAHH MaTepuaJbl NJIAHOBOH
NaHxpoMaTHuecKol (uepHO-Oesiofi) a3podOTOCHEMKH, HO HanboJbuuf
o(p(PeKT LOCTHrAeTCs B COUETAHUH CO CNEKTPO3OHANLHOM,

Mo ykasanuuiM aspodoTOMaTepuajaM MOXKHO YCTAHOBHTh I'DaHHIB
60J10Ta, OTHOCHTENbHYIO, & B psAie caydaeB H aGCOJIOTHYIO MOILHOCTb
Topdsanoft Tomuy, npubausuTeabHbll penbed AHa 60J0Ta, reHesnc Goao-
Ta, HCTOYHHK €r0 BOJHOIO IMTAHMS, HAOPaBJeHHEe B MHTEHCHBHOCTb BHY-
TPEHHEro H IOBEPXHOCTHOIO CTOKa B GOJOTE, OTHOCHTENABHOE YBJaXHe-
HHE ero OTAeNbHHX wacTefl, reomopdoaorudeckut Tun §osoTa, ero MUK-
popeabed B PACTUTENBHOCTD.

TIpH H3y9eHHWH CTPOEHHS TOJIM OOJOTHHIX OTJOXKCHHH, MOLIHOCTH
H DACIOJONEHUS OTAeNBHEIX CI0eB, (hA3NKO-MeXaHHUCCKHX CBOHACTB TOD-
tha maTeprHain a3podOTOCHEMKH JAIOT BO3MOXHOCTb NPeABAPHTENbHO
IeluTh y9acTKH 60J0T Ha XapaKTepHne THNOH, 3TO no3BojseT Gojee pa-
LHOHAJNbHO OpPraHM30BaTh HOJMEBOE O6GCAeNOBaHME OOJOT H COKDATHTb
o0beMEl MOJMEBHX pabor 3a CueT MeHbUICH AeTaNLHOCTH MCCJACHOBAHUS
NOBTOPHBIX Y1aCTKOB KAXKJOrO THIA,

2,14, [Monesre paGoTH MO HHKEHEPHO-TeOJOrMuecKoMy oOcaesoBa-
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BRIO YYACTKOB €O C1aGhIMM TPYHTAMH, BRIONHAeMHe HAa nepsoM (pekor-
HOCLUHPOBOYHOM) STale, BKJIOYAIOT 30HAMPOBOYHOE GypeHHe CKBAXMH
B SOHe, NpUMBbIKalollefl K Tpacce, MOJNOXKEHUE KOTOPOA HaMeueHO IO AaH-
HHM aspodoTocheMKH RAHM N0 kapre. CKBaXKHHH OypsAT NHO CeTKe OT
5060 M no 150X 150 M B 8aBUCHMOCTH OT Pa3MePOB TEPPHTOPHH, 3aHS-
TOA cnaGHMH TPYRTaMH, # C yUeTOM JMaHHHX aspodorocremin. Ilpn
5TOM 33aXBaTHBAaeTCsA 30Ha muPRHOH npmMepro 300 M (mo 150 M B Rax-
ZIYI0 CTOPOHY OT OCH TPacCH),

30HANPOBOUHKE CKBAXHMHE HDOXORAT € MoMompio Oypa reoJsora,
rTopdanoro 6ypa mau ABYXAIOAMOBOro GypoBOI'O KOMIVIEKTa Ges 0Gcalky,
Kpoume Toro, moxer GHTb NpHMeHeHa liepeHocHas OypoBas YCTaHOBKa
¢ OeH3HHOBEIM JBHraTteleM,

ITpu npoxoaxe 3OHKWPOBOYHHR CKBAXKMH OTOMpaioT NpoGH dHepes
0,5—1 M no rayGune Aaa ycranoBieRHs HaHMEHOBAHUS FPYHTOB H OLEH=
KM B NepBOM OPHOGMMKEHHM uX (U3MKO-MeXaHWYECKHX CBOACTB ¢ MO-
MOIUBIO BH3YaJbHHIX MeTOROB M Kaaccmburanmonnux Tabmmn. Ha atom
XK€ aTane H3y"9aloT OCOGEHHOCTRH TFHAPOJCIAYECKOro peHMa TOJILH.

Jla6opaTOPHHIX HCIWTAHKA HA IAHHOM 5Talle He NPOBOAAT H o6Gpa3-
IOH AJ8 STHX Hedefi He OTGHPAIOT.

Mapannensro ¢ 30HXEPOBOYHBIM OypeHMEM HJH HENOCPEACTBEHHO
BCJeA 3a HAM IIO TOH 3Xeé CeTKe BLIIOJHSIOT CTAaTHUECKOe 30HAHNDOBaHHE
TOJIUH € IOMOLILIO BAABAMBAHMA KOHYCHLIX HAKOHEYHHKOB (CM. npui. 2).

Pe3aynbTaTH CTATHIECKOTO 30HAMPOBAHHST HO3BOJSAIOT YTOUHUThL Ipa-
HUIH OTAENBHHX Cl0eB caabofi Tommu, o6myio ee MOIIHOCTD H HOAY-
guTh NpeJBapHTE]bHYI0 HMH(OPMALHIO O MeXaHHIECKMX CBOHCTBAX €aa-
Talolliux ee IPYHTOB.

2.15. B pupofax N0 pe3yJnTaTaM INepBOro srana o6cie/l0BaHAA
Ea0T:

PeKOMEHJAIUH MO PACIONOXKEHHIO TPAacCH HCxons H3 Hanbojee Gaas
TONPUATHHX YCJIOBMA HepecedeHHA YUacTKa € TOUKM 3PEHHA CTPOSHHS,
peabeda AHA M OCOGEHHOCTER MAPOJOrHISCKOro pexuMa ciaaGofl Toamy;

npefBapuTeJbHOE ONpejeleHHe THNAa OCHOBAHHSA;

HpeJBapUTEbHOS 3aKJIOYEHAE O MeJecoOGpa3HOCTH HJHM Heueaeco-
06pasHOCTH NPOPaGOTKH BapHaHTa, NpeAycMaTPUBAIOMIETO HCIOAL30Bas
Hue c1a6ofl TOMIM B KaueCTBe OCHOBaHHS,

Bropoit aTan oGcaenosanus

2.16. Bropo#i sran ofcaeoBanus HasHAvalT JAML B TOM cjaydae,
ecJH B pesyapTarTe NEpPBOro 3Tala NpejBapHTe]bHO YCTAHOBJEHA lele-
€006pa3nocTh NpopaloTKA BapHaHTa, NPEAYCMATPHBAIOLIEr0 HCHOMb3O-
panme ¢ja6of TOJMIY B XKauecTse OCHOBAHHA,

Ha stom sTane GypAT 30HANPOBOYHHE CKBAXKWHH HA BO3MOMXBRIX
KOHKYPUDYIOIINX BapHAHTAX TPACCH, NOJIOXKEHHE KOTOPHIX YTOYHEHO HO
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Puc, 3. Cxema pacnonoXennd

CEBAXKHH DA YHIKEHEPHO-reo-

JIOTHYECKOM obcaenonanun
noT

1 — OCHOBHBIE CKBaXHHBE} 2 =
30HAAPOBOTHBIE CKBAMHRBI
3 — ocHOBHEIe (omopHHEE) mO-
nepedYEuxH; 4 — nNpomexyroq-
ape; I — mepBoRAaqaJibRbIA BaA-
pHAHT HONOMEHHS OCH Tpac-
¢t Il — yrouneHAM# Bapm-
aHT

pesyJhTaTaM nepsoro sTana ofcienosanufl. CKBaXUHL PacnosaraioT o
OoCH W Ha NomepeuHukax. [Ipu aTOM 3axmaTHBAETCA [OJNOCA, PasHas fo-
JYTODa-ABYM WHPHHAM HacCHIH NOHU3Y.

Paccrosnue MemAy CKBAaXXKMHAMM HO OCH TPACCH NPHHMMAT TpPH-
MepHO 25—50 M B 3ABHCHMOCTH OT NPOTHAMEHHOCTH 3200M09EHHOTO yua-
CTKa H 0COOeHHOCTeH CTPOCHHMA CJAaboH TOMIMA, BHIAB/JEGHHHX Ha NEpPBOM
stane obcjaeaoBanns.

ITonepeunnxn NOAPA3ZeNAOT HA OCHOBHHE H NpoMmexyTousne. Ha
OCHOBHHIX MPOXOART NATb—CEMb CKBAMKHH, Ha IPOMEXKYTOYHHX — OAHYy—
Tpu (puc. 3).

2.17. Tlpu npoxojpke CKBaXHUH OTGUPAIOT NPOOHI FPYHTOB B OCHOB-
HOM C HapYLICHHHIM CJ/IOMEHHEM M ONPEAENAIOT OCHOBHEE MOKA3aTeNTH HX
COCTaBa M COCTOAHMA B moJeBol (HectamuoHapwoit) naGoparopuu. [Ipo-
61 oréuparor uepes 0,5—1 M no rayGude (HO He MeHee Tpex npob H3
KaXJ0ro XapakTepHOro CJiofl),

IMapannesbro ¢ NPOXOAKOM 30HAMPOBOYHLIX CKBAXKHH HJM HEMO-
CpeACTBEHHO BCJIEX 3a Hell BHIOJHAIOT 30HAHpOBaHue cjabofl TOAUIM
KOHYCHBIM HaKOHEUHHKOM, 4 TaKXe NpuUMepHO 4epe3 Kaxiee 0,0 M mo
ray0UHe TOJIMY HCOLITHBAOT IPYHTH Ha CABHT € MOMOIULIO KPLIILYATKH.
MeTOAUKH 30HAMPOBAHHS KOHYCHBIM HAKOHCUHHKOM M HCOLITAHHUA KDHJIb-
YaTKOH H3J0XKeHH B NpHi. 2.

2.18. B naboparopuy onpeAessioT CAeAyIolllne OCHOBHLIE NOKA3aTeNH
COCT2Ba H COCTOAHHA FPYHTOB; BJIAXKHOCTb, COJePKaHHE OPTaHUYCCKHX
BemiecTs (AJfA HeKapGOHATHHX MODPOJ — NOTEPH HPH IPOKaJHBAHHM HJA
30JILHOCTD); CTENEHb BOJOKHUCTOCTH HJAM CTElIeHb PajIoNeHHS (TOJbKO
Bast TopdAHEX TPYHTOB); NMPeAesu MJIACTHUYHOCTH (TOJLKO [/ HJIOB
H IJIKHACTHX TPYHTOB); MJOTHOCTL 4aCTHN rpyHTa (BHIGOpOUHO AAS Xa-
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paKTepHHX CJ0eB); MAOTHOCTh rpynTa (BRGopouno); Gorammmeckmit co-
€TaB (KONOMHWTENbHO AN TOPSHuX rpynros); coxepmanme CaCOs
(nas xapGoBaTHHIX MOPON).

MeToaukn onpezesieHHs YKA3aHHHSX XapakTEPHCTHK H3JIOXEHH
B npaa, 3.

2,19, Ilo pesyapTatam HCOHTAHHE BHAENAT pPaCYCTHHE CHAOH
E ONpeaetsioT PacyeTHHe 3HAUCHHH OCHOBHHIX [OKa3aTteneir COCTaBa
¥ COCTOSIHHS TPYHTOB B IpefiesaX KaxIoro ¢Jos.

Metopuky onpenenenns cum. B npuiL. 3.

B RauwecTse OCHOBH AJIfl BHACJEHAS] DACUeTHHX CJIOEB, T, €, CJOEB,
ORHOPOAHHIX ¢ TOUKH 3PCHUA OCHOBHHIX NMOKaszaTedell MHKCHEPHO-TEONO-
THYECKHX CBOMCTB, HCINOJB3YIOT Pe3ysbTaTH ONHCAHHA TPYHTOB NPH 30H-
KUPOBOYHOM GypeHMA ¥ MAaTepHajhl CTATHYECKOrO 30HAMPOBAMHS KOHyC-
HHIM HAKOHEUBHKOM.

paspusl CJOeR YCTaHABAMBAOT NPEJBADHTENBHO 1O BH3YANLHHM
npusHakam, Jlajee KeTaJnHO PacWICHAIOT TOJILY MO PesyJabTaTaM CTaTH-
YeCKOr0 SOBAMPOBAHMA HA OTJAEJbHHIE pacueTHHe CJOH, B TpepeNnax
KOTOPHIX (PH3HKO-MeXaHHUeCKHe CBOHCTBA FPyHTa MOryT CUMTaThest MO-
CTOSIHHHM.

2.20. a5 BHIeNEHHHX PacyeTHHX CJ0€B NMyTeM CTaTHCTHUeCKOA 06-
pabGOoTKK pe3y/bTAaTOB MCHMTAHUR ONPEAEaSIOT pacieTHble SHAYEHAR OC-
HOBHBIX NOKa3aTeJefi COCTaBa M COCTOAHHA TPYHTOB H CONPOTHBJAE-
MOCTb 30HAMPOBIHUIO M BPAMATENLHOMY cpe3y (cM. npui. 4).

2.21. Ilo pacueTHHM SHaYeHMSM OCHOBHHIX [OKa3aTejeli COCTaBa
M COCTOSIEMS PPYHTOB, HCHOMBL3YR TabJj. 2—9, OpPHEHTHPOBOYHO ONpeje-
JSI0T pacyeTHHe 3HAYEHHs INOKasaTedel MexaHHYeCKHX CBOHCTB IPYHTOB
8 TpeleNax KaxJAOro PacueTHOro CJIOA.

ITo sTuM JAaHHBIM, 2 TaKiKe MO Pe3yJabTaTaM HMCHHTaHHE KpHJIbYAT-
KON YTOUHSIOT I'PaHMUE PACUCTHHIX YYaCTKOB M ONPENENSIOT THI OCHO-
BAHHA NO YCTOHYHBOCTH WJH CTPOHTeNbHHH THN G0s0Ta, a TaK¥Ke yTO4U-
HAIOT MECTO PaCNONOMEHHS PACYETHHX NONEPEUHMKOB M IDAHMLH HaH-
Gonee HeGMATONPHATHHIX O CBOMM MEXaHHYECKMM CBOACTBaM CJIOEB.

2.22, Tlo pesyssTaTaM BTODOro STana o6cjefoBaHUs YTOYHAIOT MpeT-
BAPUTEJbHBIA BHBOA O 1eNeC000pasHOCTH AaabHeliineli mpopaGoTKE Ba-
pHaHTa C HCDOJL30BAaHMeM CAaGofi TOMIM B KadecTse ocHopauud, Ilpm
HOJIOXKNTENPHOM BHBOJE OCYWECTBJSIOT TPeTHH aram ofciefoBaHUS,

Tpetnii aran oGcaeporanus

2.23. Ha tperbem stane oGcie/l0BaBusl NPOBOAATCS CAEAyIOLIHE pa-
6OTH:

JONIOJIHATEJIbHAS NPOXOAKA 30HAMPOBOUHEIX CKBAXKHMH M WCTIHTaHHE
KPLIbUATKOR (NpM HEeOOXORHMOCTH);

NPOX0/iXa ONOPHHX CKBAaXXHH Ha PacCyeTHHIX NONepeuyHHKax ¢ orbo-
POM MOHOJNTOB I'PYHTOB;

15
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Ta6auna 2. Knacchpuganns ropdanbx rPyTos
I'pyuna no Bun niggﬂﬁmﬁ”%@mTimﬂem- TloZBEA MO cOCTaBY Pa3sHOBUABOETE TIO COCTOAHHIO
COAEPKAHMIO
opraHauecKax
Be s au
mects HammeHoBaBge Oﬂp%ﬂgx&mﬂy Hamenopamge 2331 e Hageronaze Ongﬁe&gﬁﬂuﬁ
OpA3EER
Oprammmecknel Topp  Manosons- 1>95 9 BonoxancTad &>75 % | Cyxoh Ogp < 300 %
(l1>60 %) HBIR MajsoBonOKHUCTHT 75 % > | MaaoBaaxubik 300600 %
Topd cpenneii 95 %>M>80 Y > @ > |Cpesneli Baamuo- | 600—0900 %
30JIbHOCTH > 609% {crm
:;%‘P BHICOKO307b- | 80>>/7>>60 %, | Hesonokunersi P<G60 % | Msburoumo Baax-| 1200—2500 %
HBR
Oprasocanpone/is 1>60 9% Manosnaxani Ogp < 200 %
Cpeamelr Baaxno-| 200—500 %
cra
Ouenb BAAKHHI 500—1000 %
I/I:lxgmoqno Brax-| ©gzp>1000 %
H
Oprano-mu- | OpraHo-munepans- | 60 %>17>10 — ~ | Manosnaxnsi ©gp<150 %
HepaaeHele | HbiH canponeab Cpeauelt  snaxuo- 150-—400 %
(0<ll = cTH
<60 %) Ouenb BAAKHHI 400—900 %
M3burouHo Baax-| @gp>>900 %
ise
Bonoruuf mepreas | 10 %IT<60 9 — — | Manoenaxasi @p<100 %
CGaCO3>25 & Cpemselt paaxmo-| 100—300 %
orR
Ouenn BiraxHHA ©np>300 %
Topgsauacrae rpyH- 130 %</ <60 %| Cynecs lgo; < A 0,5<B<0,75
TH <7
Cuapno  3aropdo-| 20 % <<I1<30 CyrimroK 7—17 b 0,75—1
BaHHEe B 1—1,5
Tomasa rauna 1727’ r 1,56—2
3atopgoBarubl 10 %<ll< |)Xupras ransa >27 I 2—2,5
<20 % E 2,6—3
K 3-3,5
Munepans. | Fin mopckoi —_ —_ — A 0,5<B<0,75
Bre lI<g > O3epHHI — —_ —_ B 0,75—1
<109% > apmosuanpib | Kommtesc ¢a- | Cynecs 1oy ;<7 B 1—-1,5
IHaJIbLHO-I'eHe-
THYECKUX U NeT-
porpagpuaeckux
XAPaKTePACTHK
<10
Moxprifi conondag — CyragHOK 7—17 r 1,52
b 2—-2.5
E 2,53
TepeynaaxuenHelii — Tamna >17 X 3—3,5
IJIMHACTHH TPYHT
Honbanesas riuHa — - —_ A ©org<il
b l<0gpr<d!,5
B 1,5< 0gpu<2,5

MMpumeuanma: 1. [ag oTaeneHHs GONOTHOro Mepresis OT OPraHO-MHHEDAJbHOTO campomedst HeoGXOAHMO omnpe-
Aenutb cofepxkanme CaCOs. 2. Hapsaay ¢ ykasamHHM B rp. 3 onpeAessiomuM NPH3HaKOM JJis YCTaHOBJEHAS BHAA cha-
foro rpyHTa HCHOJL3Yercs KOMNJEKC JAHHHX M0 (panmaibHO-TeHETHYECKHM H nerporpaduueckaM 0oCOOeHHOCTAM,
yCTaHaBJAKBaeMHM B npomecce H3bicKaumi. 3. /T — morepn npm npoxasmBanun, %; D —cremens BoNOKRECTOCTH, %;
@ny, — YHCJIO HAACTHYHOCTH; Onp. — UPHPOAHAS BJAAXKHOCTb, %; B — K03(¢uUnEEHT KOHCHCTERHNH; Wors=®up./®r, — OT-
HOCHTEJbHAS BJAAXKHOCT; @r — BAAXKHOCTh Ha IpaHALe TekydecTH, %. 4. CreneHh BONOKHHCTOCTH P BHUMCASRTCHA dYepes
cTEneHb pas’noxenus Ry, oNpelensiMyio ¢ MOMOIIbIO MHEPOCKONZ Io gopmyne: ©=100—R., %. IIpu onpefesenan cre-
UEeHH Pa3JOKEHHH BECOBHM METOAOM R CTeNeHb BOJOKHECTOCTH CJGAYeT YCTaHABJAUBaTb No Gopmyaam: @=88—0,42R,
upr Rs<<50 %; P=118—0,32R, upu Ry>>50 %. Ilpu ompesenennn Rx menonpsyerca caro 0,25 mm.
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TaGanna 3. 3uavenus noxasarenei MEXAHUMECKMX CEOWCTE TOP(MAHBIX rPyHIUN
B
o —_a_ﬁiill\ CONpOTHBJIAEMOCTE CABHLY 110 CxumaemocTs
= ”.,°\ N KDBUIBYATKE Cp v Ia "
Pasmosup- | 54 Se¢ | &F MoRys Redopuanun ¢ npa Rty OCANRH ¢ p,
HOCTb o o 85 Harpyske p, MITa MM/M, NIPH Barpyske o,
gg s = g nioese ynot- MHOa
2‘5 g; -1 E B TIPUPORHOM HERHs1 TION
g8 | 88 |8Eg | & " | oSN 0:05 0.1 0,05 0t
%ﬁ‘?jﬁn <3004 <25 | >75 |y | 0,000 0,250
Yot 95—a0 |75 s | 0,042 >0,172
Henmslt) ~—60| m3 0,030 0,125 >0,25 ~0,33 <200 <300
~40 50,033 >0,105 Siopy | (<200
<60 | s | >0,019 >0,080
i - s | 0,02 >0,073
Mano- | 3001 <25 | >75 | s |0,049-0,026 | 0,950—0,136
95— 3 |0,042—0,022 | 0, 172—0,090
0[75—60| us |0,030—0,017 | 0,125—0,060| 0,25—0,15 |0,33—0,23 | 200—350 | 300—420
. c3 {0,033—0,016 | 0,105—0,056 (100—250) | (200—370)
>40 | <60 { w3 |0,019—0,008]0,080—0,036
c3 |0,026—0,013|0,073—0,036
Cpepielt) 600~ | <25 | >75 | s | 0,026—0,016 | 0,136—0,087
o c3 [0.022—0,016 | 0,090—0,066
25—40175—60| s 0,017—0,010 | 0,060—0,042} 0,15—0,11 | 0.23—0,190 | 350—450 | 420—530
ca |0,016—0,011 | 0,056—0,035 (250—400) | (370—500)
40 | 60 | ms|0.008—0,005]0,036—0,021
o 3 |0,013—0,008 | 0,036—0,022
e | 90— | <25 | 75 | us |0,016—0,011 | 0,087—0,062
BAaXHs | 1200 cz |0.016—0.011 | 0.062—0,046
25—40 (75—60 | w3 | 0.010—0,006 | 0,042—0,028| 0,11—0,090 [0.190—0,170 | 450—550 | 530—600
ca — — (400—470) | (500—550)
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ITpodorxucenue Taba. 3

Bua 1o CoOTpOTEBIIREMOCTD cnﬁxn'y no C>KMMaeMOCTh
R X - KpHALIATKE Cyen’ a Moayae ocafiku e,
o . , P
PasHoBRA- 1) B g*g mAZﬁpégggp;mﬁ: npy MM/M, IpA HACDYSKe
HocTh %8 = 5 =& T HocJe ynJaoT- p, MIla
| B | BEa| B | e | e
ar
&s 28 | 25¢ g | ereree (72006 Mlla) 0,05 0.1 0,05 0,1
Ouene | 900— | >40 | <60 0,005—0,003 | 0,021—0,015
BAaXKHH | 1200
c3 — —
Hs6biToy- 25 75 | m3|0,011—0,007|0,062—0,038
HO BJaX-
HEIi1 c3 |0,011—0,006 | 0,046—0,020
0,090—0,085 0,170 550—600 | 600—650
>1200 | 2540 | 75—60} ma — — —0,150 | (470—490) | (550—570)
c3 _— -—
>40 | <60 { M3 — —_—
ca —_ —

MpuaMeuanna 1. B cko6kax Aanu CpelHHEe 3HAYCHHs MOAYJed Ocaikd, Ge3 croOOK — MakcHMajbHHE. 2. M3 —
MaJI030JbHEM TOPd (moTeps npu npokanuBanmmd 295 %), c3 —TOpd cpernedr sombHocrn (95 % >17>>80 %). 3.. Benn-
YHHEI [OKA3aTeJed MeXaHWYEeCKHX CBOMCTB HPH NPOMEXYTOGHHX 3HAYCHAAX BJ3XKHOCTH ONPEAENAIOTCH HHTEPHOJSLUEH.
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Ta6anua 4 3nauenws norasatenell MexaHmueCKux CROACTB CanpOMeJERHIX FPYHTOB

ConpoTusaseMocTy CABUry Ooe

PasnoszarOCTS IO KDEUTLUATKE, Co e a CxmmMaeMocTs
Ipynna Conepsxanue Moayas &
OpraHrYecKu X . OAYD Xes .
TPyHTa BentecTs, % B 1pHEPORHOM no:g:ng n,_';;O_T dopmanae e, %,,""3:",‘;,‘};"_‘“
BJIXHOCTA 0 % sanerayu rpyskof, l‘g_;y;’]f: TIpu_HarpysKe
p=0,05 MIla =005 MIa p=0,05 MIla

Manosaaxumi <200 0,02 >0,03 >0,3 >150
Cpennet  Baaxuo- | 200—500 0,02—0,01 }0,030—0,015| 0,3—0,1 150—400
CTH

Oprasugeckui ( H?()Ggﬁ) CHJIbHO BIAXKHLIT 500—1000 0,01-—0,0010,015—0,003 <0,1 >400

2<
HzbuTouro  BMax- >1000 <0,001 <0,003 —_ —
HEH (KuAKHA)
MavopnaxHuI < 150 >0,02 >0,03 >0,5 <100
Cpemmeli maaxuo- | 150—400 | 0,02—0,01 |0,030—0,015] 0,5-0,2 | 100—250
CTH
Oprauo-mu- | [1=10—60 { Cuaruo BnaxHBR 400—900 0,01—0,001 | 0,015—0,003 0,2 260
HepambHEH | (40<C2<C90)

U3burouro Baax- >900 <0,001 <0,003 — -_—
343474

MMprmeuanue BeswwnAn nmoxasaredefi MEXaHHYIECKAX CBOACTB MPU NPOMEKYTOUHHX 3HAYEHUAX BJAKHOCTH ONpe-
NeAAOYCH RATEpHOAANHCH,



Ta6auua b 3uayenua nokasaredeli MeXaHNUECKUX CBOHCTE
OONOTHOTO Mepreas

ConpoTuBaAeMOCTD
E‘ ° eABury Mo KPuiib- CKHMaeMOCTb
- qaTtke Sy’ MIla
g g
* &) L) “f
o o » 0 .
P - Q 2= o a ]
oors” | @ o 3 ggg 223, |88 o
g g g 258 | wgpE |85 3
& g °§ Sxe a. a2y
g - & o8l | 5g898 | 5F 28
g g | 88 | §us | Boag | BLES
(=4 8 no =§§ ES%Q Eug'gn
Maﬂoséram- <100 >0,02 | >0,03 | >0,125 | <400
HE!
Cpepnneit 100— | 256—50| 0,02— | 0,03— | <0,125 >400
BJIR3KHOCTH 300 0,01 0,015
Ouenn >300 — <0,01 | «0,015 — —
BJAXKHRIA

J1260paTopHLIe HCNHTAHHA MOHOJHTOB;

onpeje/ieHHe THHAMHYECKHX XapakTeDHCTHK TOP(AHOA ToMmmA (mpH
HeoGXOAHMOCTH) ;

2.24, Mecra pacno/IOXXeHHs ONOPHBIX CKBaXKHH M MecTa OoTGOpa Mo-
HOJIUTOB ONPEAeIfI0T HAa OCHOBAH#H OGOOIIeHHs! DPe3yJbTaTOB BTOPOro
srana oO6CIeOBaHHA € TAKHM PACYETOM, YTOGH OCHOBHHIE MOKa3aTesu
COCTaBa H COCTOSIHMS OTOHMpaeMBIX MOHOJMTOB B BO3MOXHO GoJblueii
CTENEHH OTBeYaJH DACUCTHHM 3HAUCHHAM STHX HOKasaTesNeft JAJs Bhije-
JICHHEIX CJIOEB B Npeje/1aX PACUETHHX Y4aCTKOB.

KosngecTso 0TOMpaeMBIX MOHOJHTOB 3aBHCHT OT COCTABA HCHKEITA-
HHU#l, ONPeJe/sIeMOTO THIOM OCHOBAHHS IO YCTONYHBOCTH MJIH CTPOUTENb-
HHM THnOM OGosora (cM. mm. 2.49—2.50).

2,25. Ecaim ocHOBaHHe OTHOCHTCS K THNY I, TO IPOBOAAT KOMMpeccH-
OHHEIE M KOHCOJHJIALMOHHHE HCHHTAHHA. KOJHUECTBO MOHOJNWUTOB H HX
pasMephLl ONpeAesAOT HCXOAA U3 TOro, 4To0H AJAf KAXKAOro BUAA UCHH-
TaHUl MOXHO OBJIO MOJYYHTh He MeHee INeCTH OOpasUOB AJNA KAXKAOro
pPACYETHOrO CJI0Sl Ha KaMKJIOM PACYeTHOM ydacTke.

IMpu ocuopanusx 1I m III TENOB, KpoMe KOMIPECCHOHHHIX M KOHCO-
NYAAUHMOHHEIX MCUOHITARM#A, NPOBOJAT HCHLITAHMSA Ha CABHr TFpPyHTa M3
nanGoiee cjaabbix C10ee (332 UCKJIOUCHHEM IPYHTOB, KOTOPHE Hen3GemxHO
6ynyr punasneust). KOnwuecTso MOHOJHTOB, OTGHPAEMHIX AJA CABMIO-
BBIX HCNHTAHAH, AOMKHO O0ECHeYHTb BO3MOMKHOCTH NMOJYUeHHS He MeHee
0—12 ofpasnop AN KaXIOTO PACUETHOrO CJOS Ha KaXKJIOM pacdeTHOM
ydacrke.

K TpeGyeMoMy KOJHYECTBY MOHOJHTOB HeoOXOAMMO Ho0aBaATh
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TaGanua 6 3navenns noxasaredefi MexaHuyecKHX CBOHCTE uJAOB

Moayar zedopwanuu E B S8BUCHMOCTH OT
Honsun Yucno KosdmuuenTa KoOHCucTeHUHR B, MTIla
waa II12CTUIHOCTH
0,75-1 | 1-1,6 15—2 | 22,5 | 2.5-3
1 €O <7
Cynec- 3] 4.6—4,4 | 44—39 | 3,036 | 3,6— | 3,3—
qanmil 3,3 3,1
5 <4 <3,6 <3,3 | <3,1 | 2,9
T<Opn<17
Cyrm- 11 1,614 14—12 | 1,2—1,1 1,l— | 1,05—
HMCTHIH 1,05 1
12 1,9~—16 1 1,6—13 | 1,3—1.2 | 1,2— | 1,06—
1,05 0,95
13| 26—23 1 23—1,8 | 1.8—14 | 1,4—| 1,1—
1,1 0,8
14| 5—4 4-—95 | 25—1,8] 1,8— | 1,1—
1,1 0,6
Fomsne- |©p,>17<26] 1,3—1.2 | 1,2—09 | 0,9—0.5 | 0,5— —
Thl 0,3
30] 1,4—0,8 | 0,8-—0,6 0,5— 0,35— —_
0,35 0,3
35} 1—0,65 | 0,66— 0,4— | 0,32— —_
0,4 0,32 0,3
45| 0,45— | 0,4— | 0,35— | 0,3—| —
0,4 0,35 0,3 0,25

25 % 3anacHHIX Ha ciyyall HNOpPYM MOHOJHTOB NMPH TPAHCIOPTHPOBKE,
NOArOTOBKE ¥ NPOBEICHUN HUCIHTAHAH,

2.26. MoHoauTH OTOMPAIOT M3 CKBAXXUH € NOMOULbIO 0GOPYLOBAHMA
(cm. npra. 2), a B HeKOTOPHX CAydasX, HanpuMep NPH MaJOMOIHOM
cnaboit Toame — u3 mypdos. Ilpasuaa orGopa oGpasunos, TPaHCIOPTH-
POBKY M XPAHEHHA HX H3JIOXKERE B IPHJ, 5.

2,27, HicnHTaBus Ha KOMIIPECCHMIO, KOHCONMIANMIO M CABHF OpPOBO-
AAT B CTAUHOHAPHHX JaGOPaTOPHAX N0 CHEDHANbHEIM METOAHKaM (CM.
npua. 3),

2.28, Onesxy AHHAMUYECKHMX CBOACTB I'PYHTOB CJIaGoOil TOJIMH BHIOM-
HAIOT AJsi ofecleyenus BHiGopa ONTHMaJbHON TOJIMMHH HACHIH NPH 3a«
JaHHOM THIe NOKPHTUA MO CHellHaJbHON MeTOAMKe.

Knaccnduikauus caadpix IPyHTOB M MX CBOMCTBa

2,29, B 3aBHCHMOCTH OT COCT2B2, (haLKaJBLHO-IEHETHYECKHX ¥ IIETPO-
rpaduueckux OcOGeHHOCTEH, a Takyke COCTOSHUA cjalple I'DYHTH Caedy-
€T NOoAPA3eNATh Ha:
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Koadbduuuert duabr-

Conpor eMOCThL CABHrY B IIPDHPOAHOM COCTOAHHHA "
Dcyz::"; BABMCAMOCTH OT Kos(puugenTa 321::‘[: (ﬁ KZB;;:::;
woucmcTeanund B, MIla CHTA KOHCHCTCHIWH
B, cu/c
0.5-1 | 1-1,5 | 15-2 | 2-2,5 | 2.5-3 1-2 2-3
0,040— | 0,03 |0,026—|0,021—| 0,018 | 2108 | —
0,035 0,021 0,018
0,026 0,017 | 1.10~2

0,030— | 0,077— | 0,022— | 1,017— | 0,013— | 1.10—% | 3.10—¢
0,027 0,022 0,017 0,013 0,011 3+10—8 | 14.10—8

0,014— | 0,013— | 0,011— | 0,009— | —
9,013 | 0,011 | 0,009 | 0,008

0.020 | 0,016— | 0,012— | — —  |0.5-10-7] 4.10—7
0,016 | 0,012 | 0,01
0,03— | 0,021— | 0,008— | — — | 4-10~7 | 8-10—7
0,021 | 0,008 { 0,002
0,032— | 0,024— | 0,004— | ~— — — -

0,024 | 0,014 | 0,012

BHAB 10 COLEPKAHAIO OPraHHIECKUX BEL(ECTB;

BHAB N0 ¢aUUaNLHO-FEHETHICCKUM W TMeTporpaduaeckum ocoGesnno-
CTAM;

NOABHAH 110 OCOGEHHOCTAM COCTABa;

Pa3HOBHIHOCTH II0 0COGERHOCTAM COCTOAHHS (NJOTHOCTH W BJAXKHO-
CTH).

KosnyecTseHHEIe KDATEPHA AJIA BBIAENCHHS YKa3aHHHX Kaaccudu-
KALHOHHEIX CAHHAL H WX HaUMeAOBaHAe npHBejeHH B Tabha. 2 Ans oc-
HOBHBIX BHJIOB C1a0LIX TPYHTOB.

B npemenax pasHOBUIHOCTH (PU3NKO-MeXaHHUECKHE CBOHCTBA KaxK-
Roro ¢iaboro rpynTa HSMEHSIOTCH B OTHOCHTENbHO Y3KHX Npejesax, 4ro
HO3BOJISIET WCHOJB30BATh TaGaMUHEle HAHHBIE AJS OPHEHTHPOBOYHOM
OIIEHKH PACYETHHIX fToKa3aTeset.

2.30. Top¢ — opraHoreHHas ocaqoUHAs TopHas MOpPOAa, (opmupy-
I0IIAACH B Pe3yJbTAaTe OTMHDPAHHA GOJOTHOR PaCTHTENBROCTH NPU U3OH-
TOYHOM KOJHUECTBE BJAard H HEJOCTAaTOYHOM XOCTyIe BO3AYXa.

Jast ropha xapakTepsa BHICOKAfl BJaroeMKOCTb H BJI2XHOCTH B €C-
TeCTBEHHOM COCTOSIHHH (06BITHO B mpegenax 150—3000 %).
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TeepAOe BEUIECTBO BHICYIIEHHOTO TOpda COCTOMT M3 HE BIOJHE Pas-
JOXKMBIIUXCA PACTUTENRHHIX OCTAKOB — PACTHUTENbHOrO BOJIOKHA, OpO-
AYKTOB Da3JiOXKEHusi PACTHTEJLHHX OCTATKOB — TeMHOro OeccTpyxTyp-
HOro BellecTsa (rymyca) u HeopraRuuecknX npmMecefl. Bosoknucras
gacTh Topda NpH JOCTATOUHOM €€ COAEPKAHHHM MOMET 0OpasoBLIBATH
cBoeo0pasHul CTPYKTYpHHI Kaprac, #9efKH KOTOPOrO SanoJHeHb!
amopdHO Maccoll M3 NPOAYKTOB PasJOMEHHS H HEOPraHHUECKHX OpH-
Meced,

Mezxannueckue csoficTBa TOPHOB 3aBUCAT OT MX CTPYKTYPHHIX 0CO-
Gennocrel, onpeleaseMBX CTENEHbIO BOJOKHUCTOCTH, MJOTHOCTBIO, BJAAMK-
HOCTBIO U COoCTaBoM TopdooOpasoBaTeieli, KOCBEHHO OTPaxaeMbiM BeJH-
YHHOI KOHCTHTYLHOHHOR 80/IbHOCTH TOpdha.

Ilpu sonsHocTu MeHee b % cocras Topdoobpasonarenefi COOTBETCT«
BYeT YCJIOBHAM (hopMHUpOBaHMs Bepxosoro 6ojora. Topd B 3TOM Cayuae
cJenyeT HasnpaTh Majo30JbHEIM (BepxosuiM). Ilpu soawHocTH oT b noO
20 % cocraB TopdooGpasoBaresell COOTBETCTBYET YCIAOBHAM (OPMHPO-
BaHHA HH3HBHOro 60s10Ta M TOP) CleIyeT HA3HBATh CpeAHell 30JBHOCTH
(nmspunmit), npu 3onbHocTH 20—40 % — OTHOCHTL K BHICOKO3OJBLHHM
(MHREpATH30BaHHRIM).

3Havyenusa noxasartesefl MEXaHHUECKHX CBOHCTB TOPGOAHHX TPYyHTOB
OPHEHTHPOBOUHO MOXHO YCTZHOBHTb IO OCHOBHHIM TOKa3aTeJfIM €OCTa-
Ba N COCTOSHUSA, MCMOAL3Ya TaGk. 3. Cnoco6u onpeie/eHHS BAAXKHOCTH,
80JBHOCTH K BOJIOKBHCTOCTH H3JIOXKEHH B mpaj. 3.

2.31. Canponenn npeicrapiasioT coGofi o3epHbie OTJIOXKeHud, obpa-
sylolyecs B BOZOEMaX B Pe3yJbTaTe OTMHPAHHA XHBOTHRIX H pacTH-
TeJbHBIX OPraHH3MOB W OCeJaHNs MHHEPaJbHHX 9YaCTHI, 32HOCHMHX BO«
JIOH M BETPOM.

MexaHugecKue cBoficTBa camponesefi 3aBHCAT OT HX CTPYKTYPHHIX
ocoGeHHOCTEH, COCTAaBa ¥ MJIOTHOCTH (BJAXHOCTH) B MPHPORHOM COCTOH-
HAH. 3HaAucHUSA NOKasaTesnell MeXaHHUECKHX CBOMCTB CanponesieBHX FpyH-
TOB OPHEHTHPOBOYHO MOXHO YCTAHOBHTb NO Tabu. 4.

2,32, BonoTHHA Meprenb npeacrannaser co6ofi PHIXAYIO OCaL0UHYIO
nopoay, o6pa3oBaBIIyIOC B 03¢PHO-GOJIOTHHIX YCJOBHAX NPH HOCTYMJE-
HHK B BOJOEMH! BOAH, coZepikallefl B PAaCTBOPEHHOM BHIe KHCJHH yrie-
kucani kansnuii Ca(HCO;). Ilo Mepe ucnapenns BOAH M yAaJ€HHA H3
nee CO; u3 pactsopa BHNajaeT yriekuciani Kaibnuii CaCO,. Bonornui
Mepreiib MOXeT NOACTHAaTh TOPGAHYI0 TOMILY MJH NepecaHBATLCH
¢ TopdhAHLIMA MIACTAMH,

Meprens conepxut or 25 a0 50 % kapGonara Kaapums. OcranbHas
YacTh COCTOMT M3 NECUAHHIX, [VIHHHCTHIX, MJHCTHIX YaCTHN M PaCTHTE.b-
HEIX OCTATKOB PaajHYHOR CTENEHH PasioXeHus.

Mexannueckne cBOJICTBa GOJIOTHOTO Mepresis B 3aBHCHMOCTH OT Be-
JMUKHEL NPRPOAHOH BJAXKHOCTH OPHEHTHPOBOUHO MOMHO ONPENENHTb DO
Ta64. b.
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2.33. Man npeAcTapasiioT CoGOi IVIMHHCTHE TIOpHBE NOPOAM B Ha-
YyajabHOR cTapuyu (GoOpMUPOBaHHS, KOTOpHe 06pa3oBajuch B BHAE CTPYK-
TYPHOTO OCajKa B BOAe NPH HAJWYHM MUKPOGHOJAOIHMUECKHX IPONECCOB
u 06123a10T B OPUPOAHOM 3aJleraHMH BJAAXHOCTBIO, NpeBHIIAOmMeR
BJIAXKHOCTh Ha IPaHMLE TEKYyYecTH, M K03ddHUMeHTOM mopHCTOCTH €1
AJIA cylecefl U CYTVIMHKOB # 2> 1,5 — nJs IVIHH.

Pa3suTHe B 9THX rpyHTax MHKPOGHOJIOTHYECKHX NPOLECCOB, CBA3AH-
HHIX C OPraHHYECKHMH COCTABJASIOLIMMH TPYHTOB, ABJACTCA OAHHUM H3
BAXXHEHAINX (AKTOPOB, OTIMYAIOMIKEX WJIH OT APYrHX rpyHros. OpHako
B AAQHHOM Cayuae peub MAET O TPYHTaX, COoAepxamux He Goaee 10 %
OpraHHuYecKHX BElIECTB.

Jns naoB XapakTepHO HaAMuue SIPKO BEIPAXKEHHOTO mpefena CTPYK-
TYPHO# MPOYHOCTH NMPH KOMIPECCHOHHOM CXaTuu (aHAJOTHYHO HOJMbHE-
BHIM IJIMHAM).

YacThne Kaaccuuranun cieiyer paspafaTHzaTh JAJf WJIOB NPH-
MepHO OJHOrO reHesHCa M ¢(allum ¥ NPHMEPHO OXHOro BoO3pacTa (T. €.
crapuy puarenesa). [lo danmanpHo-reHeTHYECKMM NPHSHAKAM MOTYT
6LITH BhilesIeHsl TPH OCHOBHEIX BHJla WJIOB; MOPCKHE, O3€DHBIE H aNJIOBH-
ajbEbie. OZHAKO Takas Kiaaccuuxanus HJIOB Hedecoobpas3Ha TIIaBHHM
06pasoM ¢ TOUKH 3peHus pasJuuusd B YCIOBHAX 3ajeranud. Ecim mop-
CKHMe HJIBl 3aJeraloT IJIacTaMH GOJbIION MOIIHOCTM H B SHAUMTEJbHOHR
CTEJIeHE OJAHOPOJHH, TO AJIIOBHAJLHEE HJH OTIUYAIOTCA 3HAUNTENbHOHA
HEOZHOPOAHOCTRIO B CHJIY YCJAOBHH 0CaJKOHAKONJEHHS.

Mexanuueckue CBORCTBA HJOB ONPEAENSIOTCS He CTOJILKO IEHETHKO-
¢anuanbHEIM YCJIOBUSM, CKOJBKO HX COCTABOM M COCTOSHHeM (B KOTO-
POM MOryT HEHOCPeACTBEHHO OTPaXKaThCA (anuajbHO-TEHETHUECKHe 0CO-
6enHocTH). B CBA3A € 9THM OPHEHTHDOBOYHBIE 3HAYCHUSA (PH3MKO-MEXAHM-
YeCKHX XapPakTePUCTHK IJIf AJIOB MOXKHO YCTaHABJUBATh HE3aBHCHMO OT
BX BHAA, YYUTHIBAA TOJBKO COCTaB M COCTOfHME B COOTBETCTBHHE
¢ Taba. 6.

2.34. Vlonbauenble rJRHE — oc0bas pasHOBHAHOCTb MOPCKHX HJIOB
JeJIHMKOBOro BO3pacTa. BepxHpe CNOH HOJBAHERLIX TINIHH MOIIHOCTBIO
0,3—2 M HMEIOT CPaBHUTEJBHO BHICOKYIO INIOTHOCTL M NPHKPHBAIOT HU-
XeJexalyio TONIY OTJIOXKEHHH, XapaKTepuayoliuxcs BHCOKOR BJaX-
Bocteio (>60 %), peskofl moTepelt MPOYHOCTH HPH TEPEMATHH, Manoh
YNPOYHAEMOCTHIO0 NP YHAOTHEHUH, HU3KOI BOJONpPOHMIAeMOCThIO, Hoib-
IMeBHle IJIMHE 067ajaj0T NpelesoM CTPYKTYPHOM IPOYHOCTH NPU KOMIH-
peccnonHoM cxkaTeh, OHY JesiATCs HAa Pa3HOBHIHOCTH IO OTHOCHTEJILHOR
BJaXXHOCTH

Wgp

Worg = '
Oy

e @Oup — NPHPOJHASA BJAXHOCTb, r — BJAXHOCTh Ha rpaHullie TeKy-
YEeCcTH,
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3uageHns MeXaHAYECKUX XaPAKTEPHCTHK AJA HOJbAUEBHX IVIHH NpH-

BedeHu B Taba. 7.
2.35. I'pyHTH MOKPBIX COJIOHYaKOB MpPeACTABJAOT CoGoit creundu-

4eCKylo Pa3HOBHUAHOCTb MHHEPAaJbHHEIX CAAGHIX FPYHTOB.

Ta6auna 7 3nauenns norasareleil MexaHndeCKuX CBOHCTB
HONABAMEBEIX FJIUH

D
3 g ° 5 sd= | MO T
® E ;:‘:' 55 E.E HArpyake p
Paswosux- | % E g .8 &< E.g :
HOCTh 5 &L g q £ e & . gg
g g8 2 g g 582 |o0 | o4
25 27 3 % >’§-‘ 5:5 MIla | MIla
58 | & | &8 | 5% |e%g
Teryue- | <l 0,015 >7 >0,01 -_— 7—9( 15—40
nJacTyy-
Hasg
Cxpuiro- | 1—1,5| 0,02— 7—3 | 0,015~ | >0,05{ 9— |40—120
TeKyuas 0,01 0,007 11
A
Cxpaito- | i,5— | 0,0156— | 3—0 { 0,007— | 0,05— | 11— 120—
TeKydas 2,5 0,005 0,003 | 0,018 14 250
b

OHH OTAUYAIOTCSH OT CONOHYAKOB APYTHX THMOB H3GHITOUHEIM YBJIAK-
HeHHeM B TeveHpe Beero roaa. [locTosHAHOMY HX Nepeys/ar<HEHHIO COO-
co6CTBYeT OJH3KHIA ypOBeHb MHHEDAJH30BAHHEIX TPYHTOBHIX BOX, yBe-
JIMYEHHLI MPHTOK MOBEPXHOCTHHX BOM, O0YCNOBJEHHHIH PacHONOXKeHHeM
MOKDAIX COJIOH9aKOB B NOHMXeHHAX peabeda, cnabas ucnapseMocTb BO-
JIEl M3 COJIEBHIX PacTBOPOB.

OcHOBHBIE XaPAKTEPHUCTHKH MEXaHHYECKHX CBOHCTB MOKPHIX COJNOH-
Y2KOB NPU OFHOM H TOM 2Ke COCTaBe, OTPAMKAEMOM YHCJIOM INIRCTHYHOCTH,
XOpOIIO KOPPeJUPYIOTCA € KO3(P(PHIHEHTOM KOHCUCTEHUMH HE32BHCHMO
or cojepxaHus codelt. ITo Bennunpe xo>pduuUUEHT2 KOHCHCTEHUHA
IPYHTH MOKPHIX COJIOHUAKOB AeJiATCA Ha NATh pasHosuiHocred (A, B,
B, I, [1). 3uagenus mMexaHy4yeCKHX XapaKTCPHCTUK MOKDHIX COJOHYAKOB
npencranjeHs B Ta6. 8.

2.36. IlepeyssiaxKHeHHHe IMHHHCTHE TPYHTH. Hapsany c nmepesucisen-
HRIMM Bbillie CMeNHGUUHBIMK KaTerOpusiMy K 9UCAYy caalelXx MOTYT OTHO-
CHTBCH X OGBIYHBIE I[VIHHHCTHIC TPYHTH PA3JIMUHOTO BO3pacTa, MMelollue
B IPHPOAHOM COCTOAHHH MOBHILICHHYIO BJAXKHOCTE.
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Ta6auna 8 3nauenus nokazarenecl MexaHWIECKRX CBONCTB
MOKPBIX COJIOHYAKOB

IMoKasaTeNn MeXaHHYeCKUX CBONCTB
Kozgpgu- Moayab
P - Yroa -
a-‘g’&i’;ﬂ Kg:ce};g' ngﬁ:ﬂogﬁ) Cuensenne, | BHYTDeH- ﬁdﬂﬁwﬁ
rpyHTa TeHnuH ¢, Mlla nero tpe- | mMr1a, npa
B HuA, ©°, p=
rean. | =0,05 MITa
A 0,5—0,75 | Cynecuanniit 0,07—0,04 35—25 | 46—3.2
CyraunucThi 0,040,025 | 25—17 | 2,6—1.6
B 0,75—1 | Cynecuanniit 0,04—0,02 [ 25—I18 [ 3,2—25
CyraugucTsiii 0,025—0,015| 17—13 | 1,6—1,3
B 1—1,5 }Cynecuannit 0,02—0,01 18—10 | 2,5—1,9
Cyrammucroin | 0,015—0,005| 13—7 1,3—0,9
r 1,5—2 | Cynecuanui 0,01—0 10—8 | 1,916
CyrnuuucThifi 0,006—0 7—5 ] 0,908
a >2 | Cynecuanmit 0 <8 <1,6
CyraunycTsI 0 <5 <0,8

INpumeuanue. K cymecuanomy rpyHry orHocurb npu 1</p<7,
K cyramnucToMy npu T<KIp<<17, I, — uncio miacTHIHOCTH.

AHalu3 32BACUMOCTH MEXaHWUECKUX XAPAKTEPUCTHK TAHHECTHEX
IPYHTOB OT NOKasaTefiell UX cOCTaBa (YHCJO NNACTHIHOCTH) M COCTOAHHSA
(x03¢uueHT KOHCUCTEHIMA) HOKa3HBAEeT, UTO NPH BJIAXHOCTH, COOT-
BETCTBYIONIEH MATKOIJIACTHYHOR KOHCHCTeHUHH u Bhue (B>0,5), ram-
HACTbIé TPYHTH B COOTBETCTBHHM C NPHHATHMH BHIIE YCJAOBHAMH (CM.
0. 1.2) poixHW OBITh OTHeCeHH K Caa6uM rpystaM. OpreHTHPOBOUHHE
SHAUEHHA MEXaHAYECKHX XapaKTEPHCTHK IlepPeysJa*KHeHHHX TPYHTOB
npeAcraBJieHs B Ta6a. 9,

2,37, Oprano-MuHepajbHHe caabuie rpyHTH. Hapagy c¢ opraHo-mu
HepaJbHEHIMH CanpolensiMH HMeeTCsl llejiasl rPynna rpyHTos, NpeAcTaBis-
IOLHX cOOO0f NepexOZHYI0 KATEropHio OT OPraHHYeCKMX K MHHeDaJbHHIM.
CsoficTBa 5THX I'PYHTOB NpeXJe BCErO 3aBHCAT OT COJNEPIKaHHs OpraHa-
UeCKHX BEHIECTB M II0 MEpe YBeJuYeHHs COLEPIKaHMsI OPraHHKH CBOHACTBa
HX MEHSIIOTCs OT XapakTepHHX A/ MHHepaJbHHX ¢nabblX IPYHTOB (UJIOB,
FJI¥H M T. 1) 10 CBOHCTB BbICOKO30JbLHBIX TOPHOB.

MexaHngeckne CBOHCTB2 OpPraHO-MHHEPAJbHHWX TPYHTOB B 3HaYH-
TeJbHOH CTemeHM 3aBHCAT OT ycJoBHil ¢opMupoBanus nopoin. Yame
BCEr0 OPraHO-MHHEPAJbHHIE IPYHTH BCTPEUAIOTCS Ha Nlepexojax uepes3
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Ta6auua9 3rauenus nokasatedell MeXaHUYECKHX CBOACTB
nepeysJakHeHHBX MUl

PasnoBufHOCTL MPYHTA n°§:g;;§m’za%§’é:‘;“' %
Ioxsuy (no R , él)g- g . :
KOSbHIUCHT NaCTUIHOCTH) § %o “. g . g
HalMEHOBaHHe | KOHCHCTEHUuHU o3 celégq E &
B £ 3 -HEEE
B¢ 582 | 884 =
Msrkongac- | 0,5—0,75 Cynece 0,005! 20 38 1,9
TUYHEIR CyramHoK 0,015{ 17 19 { 1,9
Timaa 0,020 14 2 11,9
TeKyue- 0,75—1 Cynecs 0,002| <18{ 19 | 1,85
IAACTHYHEH CyrauHoK 0,010 13 | 12,6 1,85
Tmina 0,010 8 3 ]1,9
Texyunit >1 Cynecs 0,000 14 |12,5]1,85
Cyr/mHOK 0,005] 10 6 |1,8
T/miHa 0,005 6 3 11,8

Npumeuanune. K cynecr otHocurs l<Ip<7, x cyrausky npm

71,17, & rune npu 1,217,
HOHMBl per, cTapopedss M T. . B oTAX cayuasx MAHepaJbEAs YacTb
rpyHTa OOLIYHO MMeeT aJUloBHAJgbHOE NpoucxoxiaeHne. Oprano-mumne-
paJjibHBlE TPYHTH MOI'YT HEepPeKPHBATLCS CJAOSMH MHHEPAJbHEIX WIH Opra-
HHYECKHUX FPYHTOB HJIM NepeclauBaThCH ¢ HUMH B COOTBETCTBHH CO CMe-
HOll YCJIOBME OcazKoHakolsieHua. B ¢BAsm ¢ yKasaHHLIME OCOGEHHOCTAMH
9TH TPYHTH MOrYT MMETb INMPOKUH AuanasoH H3MeHEHHst COCTaBa, IJIOT-
HOCTH, 2 CJICAOBATE/BHO, MPOYHOCTH H CHKHMaEMOCTH.

UpessbigaiiHoe pa3HooGpasne yCaAoBHH (HOPMHPOBAHHA OpraHO-MH-
HepaJbHBIX TPYHTOB HE MO3BOJAET B HACTOsLIEe BpeMs JaTh UX JAeTalb-
HYIO CTPOHTEJbHYIO KJIacCH(GUKANUMIO, BKJOYAIOIYO A3HHHE O (u3nKo-
MexaHuueckux CcBolictBax. CpolicTBa MOJOGHHIX I'PYHTOB HCCAERYIOT
OGHIYHO NPUMEHHTeNbHO K HEKOTOPHIM DEerHOHAJILHBIM YC/IOBHSM.

Kaaccudukanuo opraHo-MHHEpaJbHEIX TPYHTOB CleAyeT CTPOUTh MO
cxeMe: BHI (IIO COAEPYKAHMIO OPraHMKH); MOABHA (IO YHCAY MJIACTHYHO-
CTH); Pa3HOBHAHOCTL (110 K03 PUIHEHTY KOHCHCTEHLUK).

Ilpu aToM Heseco0GpasHO BHIAENATb TPHU BHAA OPraHO-MHHEPAJILHBIX
CPYHTOB: TopbAHUCTHE ¢ cOAepanneM opranuku or 60 1o 30 %; cuabHo
satopoBanHBIA ¢ colepxanueM opranuku or 30 go 20 %; saTopioman-
HHf ¢ cofepmxanuem opranuku oT 20 1o 10 %.

BHyTpH kaxJo0ro BHAA BHASIAIOT UeThipe MOABHAA MO WHCIy nJa-
CTHIHOCTH (Cynech, CYIVIHHOK, TOIas IVIHHA, XHDHafA [VIMHA), KOTOpHE
AEJATCA Ha NATh PASHOBHIHOCTEH MO COCTOSIHMIO C KOIQ(HUUEHTOM KQH-
cucrenuun: 0,6—0,75; 0,75—1; 1—1,5; 1,5—2 n 2—25.
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OpHeHTHPOBOUHEE 3RHAYCHHN OCHOBHEIX NMOKas3aTelel MeXaHmYECKHX
CBOACTB JLJI8 HEKOTOPHX OPraHO-MHHEPaNbHHX TIPYHTOB NpPEeACTaBJeHH!
B Tabua. 10,

Onpenenenne pacueTHbIX XapaKTepUCTHK CAaGbiX TPYHTOB

2.38. lns nasHaveHusl KOHCTPYKUMH 3eMJAKOrO MONOTHA HA y4acT-
Kax cnaHX rpynToB HeoOXOLMMO B pe3yJbTaTe HHIKEHePHO-reoJOrmde-
CKOTO 0GCJNe/I0BaHUs NOAYYHTh pacdeTHHe SHAYeHHA NoKa3aTenell Mexa-
HAYECKHX CBOMCTB I'PYHTOB, XapaKTepH3YIOUIHX IPOYHOCTL (CONPOTHB-
JS€MOCTh  CABHUIY), HAe)OPMATHBHOCTh (CXKMMaeMOCTb) W CKOPOCTb
yIUVIOTHEHHS TPYHTa BO BpeMeHH IOJ CTATHUeCKOl Harpysxoit.

B 3aBHCHMOCTH OT DeJH H CTeNECHH RETAJbHOCTH pacdeTa, ONpese«
JfieMHX CTafHell mpoexTa, MOTyT MCHOJb30BATLCA pAasiHYHHe IOKasa-
TeJH:

TPOYHOCTHEE XAPAKTEPHCTAKK: MOJHAS CONPOTHBAAEMOCTh TPYHTa
CIABHry NpH MCIHTAHHA KDHIILYATKOMN, Cyea, MIla; mapamerpn compo-
THBJIAEMOCTH TPYHTa CABHTY B 3aJaHHOM COCTOfIHAH €ro HJIOTHOCTH
H BJAXHOCTH (Yron BHYTPEHHErO TPCHHA @, FPaj; CUEIJICHHE €y,
Mlla);

XapaKTEePUCTHRY Je(OpMATHBHOCTH: INTaMIOBOH MOAYIb JedopMa~
979 E;‘”, MITa; koMupeccHOHHHZ MoAyab JAeopManny, OTBedarOLMi
NPOEKTHOA HArpY3Ke, Eg, MIla; Moayab ocaika e, MM/M; KO3(duLHEHT
ITyaccona p (mpu pacuere IO ABYXMepHOH cxeMe);

XapakTEePHCTHKH YIIOTHAEMOCTH 'PYHTOB BO BpeMeHH: KOs(hdHUueHT
KOHCOJMJALHH Cr, CM?/TOJ; KOHCONHJAUNOHHHE NapaMeTP: a;,, MHH;
byp» MEB/cM? (unm a,, wmpE-H; b ), vun-MIla u p, -H); myg; 1, mun, Ay

2.39. Mexanuueckde XapakTePHCTHKH TPYHTOB, HENOCPEACTBEHHO
BXOJASINHE B PAcCYeT, CJAefyeT, KaK IPaBHJO, ONPeHeNsTs HyTeM NPSIMHEX
HCHETAaHAA TPYHTOB B YCJAOBHAX HPHPOJAHOrO 8ajeraHH..

ITpn npepBapurtenbHsx pacyeTax Ha cragusx TDO m cocraBgaenus
HpOeKTa JONyCKaeTcs NpH OTCYTCTBHM HJH HEIOCTATOYHOM XOJHYECTBE
JAHHBIX HeNOCPe/CTBeHHBIX HCHEITAHUNA HMCIOJb30BATh 3HAYEHUS MeXaHH-
UeCKUX XapaKTepHCTHK, npuBeleHHbe B Taba. 2—10.

2.40. Tlepen HemocpeACTBeHHLIM onpejejeHHeM B J1a60pPaTOPHH HAM
no TaljaHMuaM noxasatesnell MeXaHHUeCKMX cBOHCTB cn1almX rpyHTOB He-
06X0AMMO YCTAHOBHTb MX OCHOBHHE KJacCH()MKAaUHOHHEHE XapaKTepHc-
THKM (IOKa3aTeju cocTaBa H COCTOAHHSA): coJepkKauHe OPraHMYeCKAX Be-
mects, %; conepxanne CaCO, (upH Hanuuum peakuuu rpyara ¢ HCI),
%; cTeneHb BOJOKHHCTOCTH @ WM pa3joXeHus R® 1 TOPOAHBIX TpyH-
TOB, %; NMpeleNH MIACTHYHOCTH ©p M Or A7 MHHEDANLHHIX U OPraHo-
MBHepaJbHHX CJIaGHX IPYHTOB (32 HCKJIOUeHHEM camponesell u Goaor-
HOTO Meprefif) MM TOJBKO TPAHMIA TeKyueCTH (JIJis HOJBAHEBHIX IJIHH),
%; DPUPOLHYIO BAAXHOCTb Qup, J0-
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Ta6auma 10. 3naveuns noxkasarenefi MexaHUYECKNX CBOACTB OPraHO-MMHEPAJLHMHX FPYHTOB

B 3ABMCUMOCTH OT PA3HOBMAHOCTH MO Ko2(huuMenTy KOHCHCTEHURU

Cuennenue, MIla

Yron BHYTPEHHEro TPeHUS ,

MoAayab ocafkd, MM/M, YTPH

rpax. p = 0,25 MIla
Bug rpysra TTogsun
A B B r A B r A B B r

Cauxa Tomas — 10,055{ — 10,03 —_ 15 10 — 100 — 180
(17, <<27)

TopdauucTsi

(30 % <1<

<60 %)
Tumna mupras — — 10,070] — — — — -— — 150 | —
(1,=227)
Cyrauuox 0,06 — —_ — 20 — —_ 55 — — —_—
(7, <17)

3aropdoran-

el (10 Y% <<

<< JT<20

) I'imua Tomas 0,043] — — — il — — 70 -— —_— —

(17<l,<<27)

Mpumeaanne Pa3noBuAHOCTH PYHTA COOTBETCTBYIOT CCAYIOMAM 3HATEHAAM KO3d(uIHeHTa KOHCACTeHOHH: A —
0,6—075 b—0,75—I1; B—1—1,5; I —1,56—2.



JononnutenbHo cjefyeT ONpelenaTb NJOTHOCTh 9acTHL FPYHTA Ps,
r/cM3, cojepxaHue necuashX dacTHn (mOCAedHee AAS MUHEDaJbHBIX
TPYHTOB), @ TaKe DJOTHOCTh rpynTa p, r/cM8, Ha ocHoBe oTHX faHHHX
JOTIONHUTENbHO BLIYHCAAIOT: KO9bdHUMEHT KOHCUcTeHnuN TPyHTa B (aas
MUHEpaJbHHX HJH OPraHO-MHHEPAJbHHX TPYHTOB) HJH OTIOCHTEJbLHYIO
BJaXXHOCTD ©orm (ANA WOJBAMEBHX IMHH); 9MCJI0 MiIacTHuHocTH Ip, %;
IIOTHOCTD CYXOrO TPYHTA g, r/cM3; KOPQHUUUEHRT NOPUCTOCTH TpyHTA
B PHPOJHOM COCTOSIHHH €o. MeETOJMKM OnpeleeHHs OCHOBHBLIX KJaCCH=
(UKALHOHHHX X4PaKTEPHCTHK NPHBEIEHH B NMpUJ. 3.

2.41, PacuerHule 3HaYeHHS OCHOBHHIX KJaCCH(HKAUHAOHHBIX XapaKTe-
pucTag (mDoxaszaTeneft cocTaBa M COCTOSIHMA) JJsi KaXAOro INpeiBapH-
TeJbHO BHAEICHHOIO JHTOJIOIMYECKH OAHOPOLHOrO CJ0f YCTaHaB/JRBAWT
OyTEM CTAaTHCTHUECKOH 00palOTKH HOJYYEeHHHX 3HaYeHWH 3THX N0OKasa-
Teneh.

Ipn o6pafoTke AaHHHIX N0 COCTaBY H COCTOSAHMIO TPYHTA B mpefe-
JIax KaxAOro CNos OUHEHHBACTCS OXHOPOAHOCTEL AAHHOFO CJAOR W YTOUHI+
I0TCS IPaHHUL OJHOPOIAHEIX CJOeB B IIaHe u mo rayGune. IIpu srom sa
OHOPOLHKIA MPUHEMAETCA TaKod cioff, B npefieniax KOTOPOro 3HAUEHUS
OCHOBHHX KJaCCHOWKANHOHHLIX NOKasartejedi He BEIXOLST 33 PAMKH
oHOH pPasHOBH/HOCTH, ONpeAeNseMofl N0 TabaumaM.

2,42, OxHOPOZHOCTL CAOS OLCHWBAKT NyTeM NOCTPoeHnd rpadnxa
paccesHus 3HaueHui TOro MM HHOro N0Ka3aTens, Ha KOTOPHH HaHOCAT
rpasunE KJaccu(HRaUHOHHOR rpynnu (cM. mpua. 4). Caofi cunmraerca
ORHOPOZHEIM, e¢caH He MeRee 90 ¥ sKCIepHMEHTANBHBLIX TOUEK YKJAAAB-
BAIOTCA B Opejelax, AONyCKaeMHX XA AAHHOA DPasHOBHAHOCTH.

2.43. as Kaxporo ofHOPOZHOrO CJIOS YCTaHABJAMBAIOT HOPMAaTHB-
HBle ¥ DPAaCUETHHE 3HAUEHHS BCEX OCHOBHHX KJacCH(HKAUHOHHBIX NOKa-
saTesiell, 8 3aTeM M Ka¥JAOro moxasateld MeXaHuyecxux cpofiers. OnHo-
BPEMEHHO ONpele]sioT HOPMATHBHHE H PacyeTHHE 3HAYEHHR STHX XKe
nokasaTesefl A7 OTJEJbHEX PacueTHHX NONEPEeTHHKOB, Hd KOTOPHX OT-
MeualT Gonee HeGAaronpmATHHE 3HAYCHHA NOKajaTesed, ueM cpelHHe
3HAYEHHs AJS BCErO CJOA.

2.44, HopmaTuphbie B pacueTHHE 3HAUeHUs TOKasaTenefl TPyHTOB
MOXHO YCT2aHaBJHBATH YNPOIUGHHEIM TIpado-aHaJnTHIECKHM cnoco6om
uli yTOUHeHHHM crnacofom cratncThueckofi ofpadorku.

Ipn ynpomtennoM cnocoGe 3a HOPMaTHBHOEe 3HAYEHHME XapaKTepHC-
THKE TNPHHMMaeTCi €e¢ CcpedHeMEAHaHHOe 3HaueHHE, yCTaHaBIHBAEMOS
HeNmOCPeLCTEEHHO NO rpaduky paccesinas. PacueTHod XapakTepHCTHKOH
CHyXHT rapaHTHPOBANHOE SHAYeHHe, 3aBHCAILEE OT YHMCJA ONBKTHHIX OI-
pefteniennii  3TOM XapakTepPUCTHKM 10 IpeJIBAPHTENbHO TOCTPOEHHOM
¢ noMompbio rpaduxa paccesiHis HHTerpajbHOll KpHBOR uacTocteli ee
OTHeNBHLIX 8HaueHuii B obmem yucae onpepenennit. Ilpn onpenenennn
rapaHTHPOBAHHHX 3HAYEHHH cJAelyeT DYKOBOACTBOBATbCH rpaduroM

(pnc. 4).
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Pnc. 4. Tpadug pan ompepeneHns ra- Puc. B8, Ipadue Aaa onpejsenenas

PAHTUPOBOYHOR UYACTOTHS zt‘ap B 3a- roothhunuenta CrTbIOKEHTA to& npy

BUCHMOCTH OT 9HCJA ONpeAcIeHnd n o

nogasarTencl  dusHzo-meXaBARCCERHUX pa““mg“?ﬂ:;x&?;:ﬂ:ﬁz Koauue
ceoficTB rpyHTOB

TNpyu npuMenenun yToYHeHHOro croco6a 0GpalOTKH  pPe3yabTATOB
pacueTHas xapaxTepucTuka Ap rpPyHTa ompejensercs no (opmyae

Ap=A; ey, (1

rae An’—‘HOPMaTPIBHoe 3HayeHHe MOKasaTenfl; e, -— OTKJOHEHHE HOP-
MATHBHOTO 3HauYeHNA ([IOJIYU.IHPHH& AOBEDUTEIBHOrO nH'repBa.na).

Beanunna e, onpegensnerca mo gopmyae

e =t O]V N,
rae to— Koapduuuent CToiOAeHTa, IpUHUMAaeMEld no rpaduky (puc, 5)
B 8aBHCHMOCTH OT 3aLaHHOA JOBepPUTENbHON BePOATHOCTH (K03 mILH-
€HTa HAKEKHOCTH) o ¥ 4UCAa H3MEepeHHH; ¢ — cpelHee KBAaApaTHIECKOe
oTkaoHenue; N — 4qncAO H3Mepenui,

Tpr onpenenchna pacueTHHIX SHAueHMP noOKasaTenel cocTaBa u CO-
CTOAHHA BEJIUYHHB f,, PEKOMEHAYETCA YCTaHABIUBATh MPH CJAEAYIOMIAX
Ko3(dHIMeHTaX HaJEKHOCTH!

Kareropua popors . . 1 1 11 v, v

Koabdpuuuedr HaZekKHO-
cmqj(g e e v e o« 0,9 09 0,8 0,7

MeTtonnka onpemesneHdss pacueTHHX — SHAYCHHA  XaPAKTEPHCTHK
CBOACTB I'PYHTOB H3jI0MeHa B NMPuJ. 4.

2.45. Jlna xapaKTepHCTHKH (buU3MYECKHX CBOACTB IPYHTa, a TaKKe
B AMHAMHYeCKMX PacuetTax OCHOBAHUHA HCMNOJb3YIOTCSA BENMYMHH MJIOTHO-
cti. [T10THOCTE IPYHTa P ¥ IVIOTHOCTh YaCTHIL PYHTa Ps OMPEASHAIOTCH
ONBITHHIM NyTeM B COOTBETCTBHH C METOAHKAME, H3JIOMCHHHIMHE B MpPUJ.
2,3; nIIOTHOCTL CYXOro rpyHTa pg — 1O H3BECTHOH dopmyJe

pg = p/(1.+ ). @)

Has pacueToB KOHCTPYKLHH 3eMJISHOIO MOJOTHA, B YaCTHOCTH MNpH
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onpejieJicHHH NPHPOAHOrO IABJIECHUS, HArPY3KH OT BECa HACHIIM H T. A.,
HCHOJBb3YIOTCS BEAHUANE! YACABHEIX BECOB.

YaeanHuA Bec rpyura y, MOMXKeT GHTb OnpefeseH C HCMOMb3OBAHH-
€M BeAMYHHH IIOTHOCTH N0 (QopmyJe

Po = &0 (3)
VaenbHbli BeC CYXOro rPYHTa Yex MOXKET GHITb onpejesieH o ¢op-
mMyJae

Yor = £0s- )
VYaenpuufi BeC YacTHI, TPYHTA Yyy MOXKeT OHTb onpeseseH no ¢op-
Myne

Yy = g0d, (3)
rie g — yCKOopeHHe CBOGOJHOIO maleHus.

2.46, B nensx NOBHIIeHHUsA TOYHOCTH OLECHKM CBONCTB TPYHTOB H CO-
KpalleHHs: 06beMOB TPYAOEMKHX HUCIHTAHHHA AJS HX NPOBEJEHHS CJACLY-
eT BLOupaThL 06pa3nbi, MOKA3aTeH COCTABA H COCTOSHMS KOTOPHIX HaH-
Gosee GMM3KH K PACYETHHIM AJIs BHILEJECHHOrO PaCYeTHOTO CJOs, NPHHH-
MaeMOro 32 OJHOPOAHHE (HHIXeHEDHO-FeO/IOTHUECKHH SJeMeHT).

2.47. Ilpn HenoCpexCTBEHMLIX MCIEITAHUSX TIOKA3aTENH CONPOTHBJIsAE-
MOCTH TPYHTOB CABHI'Y ONPEAENISIOT Ha Na6OpaTOPHBIX NpubOpax Mpamo-
ro CABHra M TpexocHoro cxatus (@ M C,), a TaKXKe NyTeM UCHHLITAHUA
TPYHTOB B YCJAOBHMAX HPUPOJAHOrO 3ajeraHds C [OMOIILIO KPhUIbYAT-
Ku Cyrcn.

ConpoTusiageMocTh CIabblX IPYHTOR CABHTY caelyeT BO BCeX CJay4a-
fIX OLEHMBATH C YYETOM BO3MOXKHOCTH HX PabOTH IOX HArpyskofl ot Ha-
CLITH B TEUEeHHE TOTO UM MHOTO BPEMEHH B YCJOBHSX He3aBepIUuBHUIeHCH
koHcoJuaanuy. He3aBepilUBIIYIOCA KOHCOJMJZAUKIO OPOINE BCErO YYects,
HPOBOAS MCHUBLITAHUA 06pPA3NOB I'PYHTA 10 METOJY <MNJOTHOCTh — BJAXK-
HOCTB» (CM, mpua. 3).

OxoHuaTensHBIA BHIOOP pacuUeTHHIX 3HAUeHMH NOKasaTenell CONPOTHB-
ASeMOCTH TPYHTOB CLBHTY @, W €,Han0 NPOU3BOANTL Ha OCHOBe 0fwiero
aHa/M3a DPe3yJbTATOB /1a60PATOPHLIX K NOJICBLIX ONBITOB MO H3YYeHHIO
COMPOTHBJISEMOCTH CABUTY IPYHTOB cjaloft Tomuu ¢ o00s3aTesbHEIM
Y4eTOM HHIKEHEPHO-Te0IOTHIeCKOX 0O6CTaHOBKM M HauboJjee BePOSTHLIX
YCJI0BRH COOpPYIKEHHS 3eMJSHOrO HOJOTHA.

248, Xapakrepuctukn jedopMuHpYeMOCTH TPYHTOB JJa pacuera
OCaJIOK ONPeJeJIAIOT U3 ONHTOB HA J1aGOPATOPHLIX KOMIPECCHOHHEIX NpH-
Gopax (miu B crabmioMeTpax) B COOTBETCTBMH C YK23aHHAMH NpHJ. 3.

Jna nonydenns pacdeTHOH KOMIIDECCHOHHON KPHBOH BBIAGJIEHHOIO
JNHTOJOTHYECKOr0 OXHOPOLHOIO CJI0OA CAEAYeT MCHHTHIBATHL 06pa3ntl, mo-
Ka3aTeJid COCTaBa W COCTOSHHS KOTOPHX HanbGosee GIM3KH K PacyeTHHM
SHAYEHUAM JJ LaHHOTO CJ04.

TMokasaTe/H AJAHTENLHOCTH YIJIOTHEHHS ONPeAENsIOT IO pesyibTa-
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TaM HCHBITAHHA HA KOHCOJHZAUMIO, MNPOBEAEGHHBIX Ha JabopaTOPHHIX
KOMIPECCHOHHHX NPUGOPax, B COOTBETCTBHH C PeKOMEeHAanuaMyu npuil. 3.

2.49. TIpu npoekTHpOBaHMY HACHNEH ¢ pacyeTHON BHICOTOH A0 3 M
Ha ToppsHHX GonoTax rayGuHofl He Gosnee 68 M, Koraa pacueTHas Ha-
rpy3ka Ha OCHOBaHHe HACHDH He npepmitiaer 0,055 MITa npu yuere sg-
dexTa B3pemmBaHus u 0,075 MIla Ge3 yuyeTa B3pelIMBaHHA, OLEHKY
NPOYHOCTH CAaBHX rPYHTOB LONYCKAETCH BECTH YKPYIHEHHO HA OCHOBE
UX THNH3aIMU IO NPOYHOCTH.

Caenyer pasinyaTbh TPH CTPOUTENbHHX THNa GONOTHEIX I'PYHTOB MO
NPOYHOCTH:

| — rpyHTH, KOTOpHe 006/1a7a10T AOCTATOUHOH IPOYHOCTHIO B NpH«
POIHOM COCTOSIHUM M NPH Nepejaue Ha HUX Harpy3KH OT HACHIM yKasaH-
HHX Bblllle IapaMeTpoB, MOIYT TOJLKO CMHMMAaTbCs HEe3aBHCHMO OT CKO-
POCTH Nepeladd HarpyskH;

2 — rpyuTH, He o0Jaafaioliue B IPHPOAHOM COCTOAHHM JOCTaTOYHOM
TIPOYHOCTDIO, BC/IEACTBHE Hero NpH GHCTPOH nepejaye Ha HHX Harpyaku
OT HAaCHNH{ OHH BHAABJAHBAIOTCA, IPH MeJJCHHON Nmepejaue HArPySKH OHH
yCNeBaloT YANOTHATBCA M YNPOUHHTHCS HACTONBLKO, 4TO HE BHIAABJINBA-
I0TCA, 2 CKHMAIOTCH;

3 — rpynTHl, KOTOpHe NPH Nepefadye Ha HUX YKasaHHOH Harpysku
B JiI0GOM cjydYae BLLXABJIMBAIOTCH M3-32 HELOCTATOUHOM NPOYHOCTA B NpH-
POAHOM COCTOSIHMM M HEJOCTaTOYHOR YIPOYHAEMOCTH NPH YIIOTHEHHH,

2.,60. Crpontennunifi THn GOJOTHOrO rpyHTa NO NPOYHOCTH MOXKHO
YCT2HOBHTE CIEAYIOILUM 06pa3oM.

1. ITo ocHOBHLIM NOKa3aTeNsM COCTARA M COCTOSIHHS: TOP(QAHHX
rPpyHTOB, HCROABL3ys TaGa. 11, canponeneswx rpysroB —Tabn 12, Go-
JIOTHOrO Mepreast — raba. 13.

Tab6nauma 11, Onpenenenne CTPOUTERLHOrO THRA TOPHARLIX TPYHTOB

Crenenn paa.no;xem&m (BONIOKHECTOCTH) »
PasHOBHAHOCTH Ipnpoxuas i
rpyHTa BJa )K'!’}O CTh,
(] i
<26(>75) (gg_gg) >40(<60)

OcymeHnnni <300 1 1 1
MaaoBnaxHoifk 300600 1 1,2% 1,9%%
Cpesnelt  Bnaxso- | 600—900 1 2 2
CTH
Ouenb BJAAXKHEL 900—1200 1 2 2
W36riToOunOo BIAXK- >1200 {—2 2 3
HBLI

* K 1 Tany cienyer OTHOCHTb Top¢h) NpH BaaxHocTH MeHee 500 %.
** K 1 Tuny cieayer oTHocHTh Topd) cpefuel soabuoctu (5--20 %)
¢ BaaxHocTbio Menee 400 %,
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Tab6auna 12. Onpepelenne CTPONTENLHOrO THNA CATPONENEBHLIX
TpyHTOs

IpupoRHas BAaXHOCTL PyHTa, %
CTPOUTEbHBI!

PagHOBHAHOCTL I'PYHTA opraumIecKoro opraﬂo.ﬂhg:gepanb. TUM CPYHTa
MaJoBaaxusi <350 <150 1,2#
Cpeaneli  BiaxHO- 350—600 150-—400 2
CTH
CHJBHO BJAXKHBI 600—1200 400—900 2,3%
H36uTouHo BaaXK- >1200 >900 3
HRIHA

* Ilns yrouHeHus Tuma HeOGXORMMH JaGopaTOPHHE HCHBITAHUS HA
caBur # Kommnpeccuio. K | THNy OTHOCHTH OpraHMuYecKufi camponeib IpH
0np<200 % u opraHo-MHHePaNbHHA IPU Brp<<HO %.

## K 3 Ty OTHOCMTB OpraHMYecKuii canponeab OpH @qp>1000 %
1 OpTaHO-MHHEPANLHEIR NPH @ap>550 %.

TatGauua 13, OnpenesncHue CTPOMTEALHOro TuNa GOAOTHOre Mepreas

PasHOBHAHOCTE rPYHTA Hpnponﬂaﬁo:na}xﬂom. CrpouTenasHani THII IPYHTa
Manosnaxusit <70 1,2#%
CpenHeit BJ2XKHOCTH 70—150 2
Duenb BaaXKHBIH >150 3

* K 1-My THnY OTHOCHTCS GOJOTHEI Mepreas npu o <<60 %.

2. Mo BenMUMHE CONPOTHBJAEMOCTH CABUI'Y, YCTaHABAHBAEMON MyTeM
HCTBITaHUEA C NOMOINBIO KPHIILYATKH B YCJAOBHUAX [PHPOLHOTO 3ajeraHus.
Ilna onpeneseHust CTPOMTENBHOIO THNA GOJIOTHOrO IPYHTA B 3TOM Cly-
qae MOXHO HCHOMAb30BATHL JAaHHBIe Tabh. 14.

TaGauua 14. Onpepencune CTPOUTEABHOrG THNA GOJOTHOrG FPYHTA
N0 PE3yAbTATAM HCULITAHUA KPBLILUATKOMH

BuA GOJOTHRIX CPYHTOB
COnpoTUSASISMOCTE CABUTY
o xpuuibdaTke, MIla canponeab, M,
Topd Mepresn
>0,02 1 1
0,02—0,0t 1,2¢ 2
0.01—0,003 P) 2,3%»
<0,003 3 3

* K l-My THOy OTHOCHTB GOJMOTHBIR TPpyHT mpu R<<25 9.
#% TiAs YTOUHEHWS THNA TPYHTa HeoOXOAMMH! J12a60DATOPHEIE HCIHI-
TauAS Ha KOMIPECCHIO H CHABHL,
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2.51. Hapsny ¢ Tunusapnuell NO DPOYHOCTH AONYCRAETCS HCIOAB3O-
BaTh THOM3AUMIO N0 AedOPMAaTHBHOCTH, YUHTHBAS, UTO OLEHKA AedopMa-
THBHOCTH ROM¥HA 00eClednTh XOCTAaTOYHYI0 TOYHOCTb NPOTHO3a OCAJKH,
THUOH3ANNI0 00 AedOPMATUBHOCTH CJefyeT pPa3pabaTHBATh NPHUMEHHTEb-
HO K PerHOHAJbHRIM ycjoBusM, THnusanug no XedOPMATHBHOCTH MOKET
0Ka3aThCAl NOJNE3HOH NMpH NMpPOEKTHPOBaHHE € Nomoubio 3BM.

YcnoBsus 3aneraHna cnabbiX I'PYHTOB.
Tunw caaGoft Tommy me yCaOBHAM 3ajieraHus

252, XapaxTep moeeeHus C€na6oro rpyHTa B OCHOBAHHH HACHIIH
3aBHCHT He TOJBKO OT CBOACTB €aBoro rpyHTa, HO H OT YCIOBHA 3aje-
ranps. Tlocnennue XapaxTepusyloTcs OCOGEHHOCTAMM cTpoeHus caa6oi
TOJIIY,

ITpn onenke ocoGeHnocTell CTPoeHHs cnaboii TOMMH clefyeT YIHTH-
BaTh:

Ta6anuna 15, Knaccudbuxauus ocoéennocreit crpoeHus
<aadofi Toamu

5 TToATUN ToMIK PasnobuA-

3 XapakTepucruka (110 yCJIOBHAM Bug ToMIH HOCTB (MO

!E ToIM OTKATHSA U3 Hee (mo obme# HAJKIHIO Nepe«

= BOALI MOX, MECTHOCTH) KPHIBAIOMIEr0

= Harpysxofl) cnod)

1 |Bmpepmannas mno{A, C ogsocro-| a. MaJo- 1. CroBopnas
MOIIHOCTH  OAHO- | poMHMM Jpesn-|  Momuas 2, IorpeGen-
crodHas poBanueM 6. Boapoio#t Has

MOIIHOCTH
II | Bunepxausans 1no|B. C aBycropon- —_ —
MOIHOCTH CJIGEB { HAM ApEHHpOBa-
MHoOrocJaoias HHEM

III |He Bopepxannast|B. Co cnoxHhM - -
10 MOIIHOCTH OAHO- | APEHHPOBANHEM
caofiHas

IV |He Bujepxanuas —_ —_ —
IO MOLIHOCTH MHO-
rocaoiHas

IMTpumevaunus 1. Bogepkanno#t no MOMHOCTA CHEAYeT Ha3H-
BaTh caabyo TONIY, MOIDHOCTb KOTOpOH B IpEleNax NOnepeuHHKa 3eM-
JISSHOTO TIOJIOTHA MeHseTcA He Gonee weM Ha 10 %, B nporusnom caywae
TOMMA Ha3bBaeTcs HeBHAepxaHHOH nmo MomHoctH. 2. OnmociaoiHol Ha-
SHIBAETCH TOJIA, CHOMEHHAsA cAa6hM TPYHTOM OAHOIO moABuia (oAHOTO
HauMeHOBanusn). 3. IIpH HaNMUHM HEAPEHMPYIOMUX NOJCTHIAIONIUX TOJ-
Iy MOPOA APeHHPOBaHHE TONHIM CUATAETCS ORHOCTODOHHHM, NpH HaJjH-
YHH JAPEHHPYIOIINX INOJACTHAAOMHX TOMIY IPYHTOB — ABYCTOPOHHHM, a
IpH HaQHYHH B TpejleNaX TOJWM JPEHHPYIOUWX NPOCHOEK — CIOXKHLIM.
4. Manomomuoi Ha3wmaercs ciaabaa Toaa, MOIHOCTE KOTOPO#A He npe-
BHILIAeT NOJYIUHPHHE HACHNR HAa HOJOLIBE,
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MOIHHOCTb cAaGofi TOMIKE, OT KOTOPOH MOTYT 3aBHACETh: Xapakrep
PAcYeTHOTO pacnpefeNenusi NO rAyGuHe HANPAKeHHi OT COOPYMKEHUS,
KOHEYHasl BeJUYHHA OCALKH H ee JJIATEJLHOCTb, a TaKiKe CTelleHb YCTOR-
UPBOCTH OCHOBAHMUS,

HaJuuue ¥ XapakTep CJAOHCTOCTH cjiabofi ToquiM (Hadu4ue pasJuy-
HHX N0 (hU3HKO-MeXaHHJeCKMM CBOHCTBAM cJ1abnix TPYHTOB B Ipeienax
TOJIIEHY, epecJauBaHue ¢ NMPOYHBIMH 'PYHTAMH, BBIAEPKAHHOCTb OTAEJ]b-
HBIX CJIOGB II0 MOIGHOCTH H T, IL.);

YCJIOBUSL OTHATHA BOAW U3 TOMMM HpH ee YIAOTHERUH (yCAOB4R
INpeHHPOBAaHHA TOJIHM), OT KOTOPHX MOXeET 3aBHCETh AJIUTEJBHOCTD
OCaJKM ¥ YUJIOTHEHUS;

OYepTaHAe KPOBJAH IOPOJL, HOACTHIAKMUX CAabyio Toamy, OT KOTO-
por0 MOMKET 3aBHCETb YCTOHUMBOCTD OCHOBAHHS M DPaBHOMEPHOCTb
ocajKu;

pacrnoJioxense caafoll TOJNIIH MO reoJOrHYeCKOMy paspesy (H@anuure
NePEKPHBAIOIIYX NPOYHHX TPYHTOB), OT KOTOPOroC 3aBHCHT CTENeHb yC-
TOHYMBOCTY OCHOBAHHS, BEJINUMHA OCAJKH U ee JJIUTeJbHOCTh;

NOJIOXKEHUe YPOBHSA IPYHTOBHX BOJ, YUATHIBAEMOEe B PacyeTax.

ITo ocoGenmoctam crpoenun (crparurpaduu) ciaabue TOMMM CAELY-
€T K1acCH(pUIuPOBaTh B COOTBETCTBHA € Tabi. 15,

2.53. Topgpsanmie Gosora 10 CTpaTHrpaduueckuM ocOGERHOCTAM KO-
nycKaeTcs KJaacCH(UUHPOBATh YKPYMHEHHO B COOTBETCTBHH C Taba. 16.

Ta6anma 16. ¥Ykpynuennan graccuduxauusa GosoT
no crparurpaduyecKuM OCOGEHHOCTAM

Crpardrpaduaueckuit
XapakrepucTura
THII I TIORTHIT
a Bomora, samosHeHHBle TOP(OM, NEPEKPEITHIM
CBEPXY CJI0EM MUHEpPAJBHOrO IPYHTA (aJ/VIIOBH~
I eM)
6 I Bonora, cnroms 3anonsenuse Tophom
a Bonora, r/ouaiomye caoi topda, nOACTHIA-
eMbfi cjloeM Campomens, Meprelsi WIH #1Ma H
nepekpHITHi  CBEPXY CloeM MUHEPaJbHOIO
I rpyHTa
6 Bosnora, Bkmoyalomue cnoft Topda, NOLCTH-
naeMuifl CIOCM CANPONENS, Meprejsd WIH unia
il -— Bonora ¢ TOpGAHLIM CJ0EM, INABAWIUM HA
[IOBEPXHOCTH BOAH! (CIyaBuHEOE GOJIOTO)

37



3. OLEHKA YCTOHNYHNBOCTH OCHOBAHUA HACHINH
(ONMPELEJIEHUE THUINIA OCHOBAHHUSA MO YCTONYHUBOCTYH)

Oo6wmmue nonoxenmst. Pacuernan Harpysxa

3.1. B sagauy pacyera YCTOAYMBOCTM OCHOBAHHS HaCHIIM BXOLHT
BHISIBIEHUE BO3MOMHOCTH M CTEIEHH ONACEOCTH GOKOBOrO BLABJMBAHHA
cnaboro rpynTa ns-nop nojomsun. Ha ocHoBe pesyanTaToB pacdera yc-
TOHYMBOCTH JOJUKeH GHITh CHlesiaH BHIBOJ, 0 BO3MOXHOCTH MCIOJb30BAHHA
cAa0BIX I'PYHTOB OCHOBaHUS.

3.2. ina npeasBapuTeNbHOrO CYyX/JAeHHA O XapaKTepe CNEHHaNbHBEIX
meponpuATHii, HeOGXOARMBIX JJI1 HCIOJIL3OBAHHS Caboro rpyHura B Ka-
YyecTBe OCHOBAHHA NPOEKTHPYEeMOR HACHINH, O pe3yabTaTaM pacyeTa Oll-
peeasioT THI OCHOBAHMS IO YCTOAYMBOCTH.

3.3. B saBucuMocTH OT XapakTepa H CTeNeHH ycTo#umBOCTA pasnu-
4alT TPH THIA OCHOBAHHS:

1 — ocHoBannd, He Tpebyioulne CleLHaNlbHEX MEPONPHATH NO obec-
NEeYEHUIO YCTOHYHBOCTH;

II — ocnoBanns, ana obeciieueHns YCTOHYHBOCTH KOTOPHIX A0CTa-
TOUHO TOJBKO TEXHOJOIMUCKHMX Mep (OrpaHHUeHHe PEKHMa OTCHIIKH Ha-
ChillN) ;

11T ~ ocHOBaHHA, KOTOpHIE TPeGYIOT CHCLHANBHBIX KOHCTPYKTRBHBIX
Mep Nno ofecneyeHdI0 YCTOHUMBOCTH (H3MeHeHHe KOHCTPYKLIHM HACHIH,
yCHJICHHE OCROBAHUS, WM yAaJeHHe caaboro cJjos).

3.4, B ofmem cayyae TuI OCHOBaHES YCTAHaRAMBAIOT IO pe3yJbTa-
TaM pacueta ycroiumpoctd. IIpu onpefenensnx yenopuax (cm. m. 3.21)
LONYCKaeTcsl THII OCHOBaHHS OfnpeflensiTh 6e3 pacyeTa Ha OCHOBE THIH-
3aunu caabux rpynros (m. 2.49).

3.5. B Kauecrse KpuTepus ofecrneyeHHON YCTOMYHBOCTH OCHOBAHHA
Ha cnabhx rpyRTax ClefyeT NPHHHMaTh OTCYTCTBMe obaacTell paspy-
IerHnd, T. e, obnacTell, rae CONPOTUBIAEMOCTh I'PYHTa CABHIY HHXe Be-
VIHYHHL ONACHHX KacaTeNbHHX HalpsKeHnil.

MNpuMeuanue MHias rpyaros Tuna HOJbAHEBHX MIRH, MaNO ynpoy-
HAIOWHXCS ¥ Majlo YBeJHSMBAIOIUX BASKOCTh NPH YNJIOTHEHHH B OOHM-
HOM Jhana3oHe Harpy3oK, B KadecTBe KpHTepusf obecneyeHHoRl ycroll-
YMBOCTH CJeLyeT NPHHMMATbh OTCYTCTBUe OOJacTell nojsyuecty, T. e.

o6jacTel, B KOTOPHX KacaTe/bHble HANPAXeHAS T HPEBHIUIAIOT NOPOTr
NON3YYeCTH: Tim=p g @y +Cc, TAe Cc— HeobpaTuMas 4HacTb CUEMJIeE-

Hudg,

3.6. Crenenp ycTOMYMBOCTH YCTAaHZABJHBAETCS 10 BejudnHe KoaboH-
IenTa 6e30NacHGCTH

Pges

—_—, (©)
Ppaca

rlie pees — Oe3onacHas Harpyska, T.e€, IpejeibHasd Harpyska, orseda-
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Puc. 6. Smiopa pacueTdaofi Barpysga

10asA YCJOBHIO YcToAuMBOCTH M onpelensteMas mo nmm. 3.11 wu 3.17;
Ppacs — pacueTHas (ONPOEKTHaf) Harpysxa.

YcTofuMBOCTh OCHOBaHWA CUMTAaeTcs ofecrmedeHHOH IPH YCJIOBHH
kﬂen)l.

3.7. BequuMHE! Pea B Ppacy 3ABUCAT HE TOJILKO OT NapaMeTpoB BO3-
BOAUMON HACHIK M CBOWCTB CjabuiXx TPYHTOB B WX HPUPOAHOM 3aJlera-
HMA, HO H OT DEXHMa BO3BeJEHHA HACHINH, B CBA3M ¢ 3TUM BeJHYAHA

kgen MOXKET YCTAHABAUBATLCA MPUMEHUTENBHO K YCAOBUAM!:

GLICTPOfi (YC/IOBHO MIHOBEHHOR) OTCHIMKH Hacwni kSad

MeaeHuo (B COOTBETCTBHY CO CKOPOCTHIO YN/AOTHEHUS ¥ yNpOuHe-

HEA CAa6Of TOMIIN) OTCHIKH HACHNH gy .

Kpome TOro, cremesh YCTORYMBOCTH MOMKET OHEHMBATHCH NPHMEHH-
Te/bHO K JMI0GOMY 33JaHHOMY MOMEHTY { Npomecca YIVIOTHEHHA Kgear.
3.8. Ilpu npoctoM (TpamenensaNbHOM) OHUSPTAHMH HACHINH SMIOPY
pacieTHOM HAarpysKH Ha OCHOBAaHHE CJeiyeT HNPUHAMATb B BUJE PaBHO-
6ousofl Tpameuuu (puc. 6). ITpu 3TOM BeaMUHHA MaKCHMAJbHBIX Hanps-
KeHUA HA NOBEPXHOCTH OCHOBAHMA ONpefefdeTcs 0o (opmynaam:
npu pacuere Ha OBICTPYIC OTCHIIKY

Ppace = Vu (hpaca 1 Skon): (7)
[PH pacyeTe HA MEZICHHYIO OTCHINKY
Ppage = Va (hpacq +2,) T Vo (Sxom = %r.5)s C)

I Ya — YACABHBI BEC IPYHTA HACHIMH; Mpacg — PACYETHAS BHICOTA Ha-
chini; Y2*® — yle/buifi Bec FPYHTAa HACHINA HHXE YPOBHSA IPYHTOBHIX

BOJ; 2r3— PACCTOAHAE OT HOBEPXHOCTH 3eMfu [0 PacyeTHOro ypoBH:s
TPDYHTOBLIX BOA, Skom — KOHe4HAs 0CaiKa OCHOBAHUA HACKINA.
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HpH HaJMUUYPK HA TNOBEPXHOCTH TOAINH MOCTOSSHHOTO YPOBHA BOAR
hys AOS ONPEeJEVNCHHA Ppacu CIACAYET COOTBETCTBEHHO HCNOJNbL3OBATH 38+
BHCHMOCTH:

Ppace = Tu (hpacq =+ SHOH) - (?B - Y:SB) hn.m ®)
Ppace = Va (pace T %.0) T ¥a - (Suon — 2np) — (P — V&™) Pype (10)

INprmewannsa 1. Ilpr pacueTe yCcTOMYHBOCTH Ha IPOMEXYToY-

HEl MOMEHT Npomnecca OCajikh cjleiyeT MCNoJb30BaTb BTOPYIO (OpMyay
€ NOACTaHOBKOH B Hee BMECTO Sxom BENWUMHE S; — OCaIki Ha paccMart-
DRBAEMHIf MOMEHT [ M C YBeAMYEHHEM fipacs Ha PA3HOCTE Skon—S:.
2. Ecim ocagka S MeHblle Zrp, TO pacueTHas Harpyska onpejefsercs
no nepsoit hopmyae.
3. B RauecTBe pacieTHHX YpPOBHeH BOAM Zr.s M Fns HEOGXOAMMO NpH-
HHMaTh NX HaWHM3UIMe 3HaYeHHs 3a Bech NEPHOR cayxOu AOPOTH RO
XanuTaJabHoro pemonta (¢ o6ecneuennoctnio 90 %).

3.9, PacueTHas BBICOT2 HACHNM MApacq ONpefcdsieTcs No (opmyre

o K°
hpacq=ho+——-$ yp (11
H.C

rie ho— daxTHYecKAsT BHCOTA Hachinn (NPOEKTHAf), BKMOYAS JAOPOK-
HyIl0 OJleXJy, N0 OCH HaJ NepBOHayaJbHLEIM YPOBHEM 3eMJH; Cp—
yAesbHasl Harpyska Ha NOBEPXHOCTM NpoesKell YacTu OT KoJeca pac-
YeTHOTO 2BTOMOOHMS (WM TYCEHMUH HPH pacyeTe Ha TyCEHHUHHE

MalluHL); K;’,c— K03(O(HOUEHT NPHBeAEHHs NOABHKHOA HATPY3KH K K-

BHBAJICHTHON CTAaTHYECKOH NPH pacyeTe YCTOHYHBOCTH; Ya.cp — CPeAHe-
B3BEUIEHHHH YZe/bHEIR BeC rPYHTa HACHIIH,

Bennurna KoadMUHMEHTa NpHBefeHHA YCTaHABJHBaeTCA HO {dop-
Myaam:

5 L5+2
npa H > vy Kye = - FEVIR : (12)
(1+2—LT+-2_5> g

122 ol
H<2 K3, = 52 . (13)
RN yc~(l+2,_,+2_,,_),, T
D B B

rie h — TOJIIMHA HACHOM (IO OCY, CYUTAsE OT NOBEPXHOCTH NOKDHITHSA);
D — nnameTp oTneyaTka pacueTHOro KOJeCa MJH IIHPHHA TYCEHHIH;
H — MomuocTh caboft ToamM (AN aKTHBHAS 30Ha); B — mMpHHa Ha-
CHIIY NOBEPXY; n — IlOKa3aTelb, NPUHAMAaeMH paBHHM 1 npm pacuere
Ha TYCEHWYHYIO Harpy3Ky W 2 —OpuM pacieTe Ha KOJeECHYIO Harpysky.

IMpumeuanue. B npakTHueckux pacuerax YCTOHUHBOCTH DNO-
JBHXHYIO Harpy3Ky MOXHO He YUHTHIBATb B pacueTe Opd TOJLIHHE Ha-
chnHoro cnof h>2,5 M,
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Ta6anuna 17. Tun ecHoBaHua NO yCTORYHBOCTH

) Bo3MOXHOCTL
SE | Onperensio- XapaxTepucTHKa A&%‘?ﬁfxﬁxﬂ?ﬁiﬁa HCNOJIB30BaHuR
ES Wi NPRIBAK yerofiuusocTy nanbonce onac- cragoit Tosutn
&8 HOrO eAosl B KauecTse
ocHOBAHUA
I'| #2751 |Vcrofimusocrs |Coxarme Moxuo wucnonb-
ofecmedeHa mpu 30BaTh B Kaue-
mobolt cropocTy CTBE OCHOBaHHA
OTCHIKA HaCH-
ny
Il k<1 |Yerofmmmocrs (Tlp  Ghictpolt | Moxuo menonb-
nmpy GHICTPOH OT- | OTCHINIKe—C/ABUT | 30BaTh B Kaue-
k‘gg‘;}] cunge He obec-| (BHgaBauBa- CTBE OCHOBaHUS
negena, HO ofec- {ume), npr Mex-| HpR MeAnerHORK
neyena npy | nennof — cxma- | DTCHIKE HACHNH
MeJJIeHHOH  OT- | THe
CHINKE
Ul p#% 1 |VYerohmmsocrs |Casmr (smpas- | Bes  komerpyk-
He ofecnegena | auBanue) THBHHX  Mepo-
HH IIpH  Kakmx npusTHA B Ka-
pexumax or- 4ecTBE OCHOBa-
ChIIIKH HUA KCnoab3o-~
BaTh BeJIb31l.
Hyxuo ynaaurs
caabnift cnof
WIH  M3MEHHTH
KOHCTPYKIHIO
HaCHINA

Npumenauna: 1. Tpebyemuit (ZonycTHMmf) pEXHM OTCHIKH

npu Il Tune ocHoBanus ycranasamBaercs pacyeToM (cM. 1. 5.36). 2, Tlpn
NpAGIUAKEHHOM ONPEASJEHHH THNA OCHOBaHua Ha cTaiunm TDO u ya nep-

BOl CTajMM NPOSKTHPOBaHWsS 1PH pacuere kgos NOBHINEHHE B pesyJib-
TaTeé YIJIOTHCHHS HE YUYHTHBAETCH, a YYHTHIBAeTCS TOJBKO NPOSABJECHHE

sddexra p3pemnBanus. B 2ToM ciaysae tun II genntcs na ABa noxtEna

II-A u II-B, K noaruny II-B ocHoBanue caenyer oTHOCHTh npn 0,2<
<kges <I, a mpm kfos <<0,2 ocroBanme creayer ornocurs k 111 Tamy.

OcnoBanre noxruna I1-B mocne yrounenms pacueTa ¢ HCHONB3OBAHHEM
N1a60PATOPHLIX AAHHHEIX NO CABHTY U KOMIDECCHH OKOHYATEMbHO OTHOCST
aubo K tuny II, an6o Kk teny III.
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Onpeueneﬂue THNAa OCHOBAHUA PaACYETOM

3.10. [lna onpeleleHAs THIA OCHOBAHHA PacieToM HEOGXOZUMO yC-

TAHOBHTb BEJHUHAK KO3(duuAeHTOn Ge30MacHOCTH AJA yCJaOBHHA OHICT-

poit kgay ¥ MenJeHHO! ke OTCHINKH HACHINH,

Gea
B saBucuMoctd OT 3Hawenus kgo, M kgoy OCHOBaHWE MOMKET GHITh

otneceno k 1, I1 u II] tunaM no ycTofluuBOCTH B COOTBETCTBHE C Tabd. 17,

Onpenencnue GeaonacHod HArPY3Kku A ycaoBuil GuicTpoit
OTCHINKY HACKNM (Oe3onacuas Harpyska s npUpPOAHOM COCTOAHHY
MUIOTHOCTH-BJAXKHOCTH IPYHTA OCHOBAHKA)

3.11. BesonacHaa Harpyska IJfi yCaOBHA GLICTPOR OTCHIIKH HACHINA
onpeAeasnercs no gpopmyae

Hay (caw t Vep 2 1€ Puavw) 4
Ges = ’ (19)
ﬁ min

TAE Cmas M Paaq— CUEMJIEHNE M YroJl BHYTPEHHEro TPeHHs rpyHTta NpH
IPUPOAHOA NJOTHOCTH—BJAAXHOCTH; Ycp — CPeflHeB3BelleHHbIl yAelb-
HbIi Bec TOMM (B HEOGXOAMMHR CJIyYasAX — C YYeTOM B3BEUIHBaHHA),
pacnosoxeHHOl BHIe rOPU30OHTA 2; Z— INIyOHHA pacnoJfioXeHus pac-
CMATPUBAEMOr0 TOPU3OHTA OT IOBEPXHOCTH 3eMid; P — QYHKUHS Qgas,
dopmut amope! Harpyske 2a/B u oTHocuTenbHOR Ty6uHB 2/, ycraHas-
JuBaemas 1o rpadukaM puc. 7.

3.12. B o6mewm cayvae, B TOM uucie K NP CROHCTOH craGoit Tonwe,
a4 TaKxe NPH TEOJIOTHUECKH OJHOPOLHOA TOMIE, HO NPH HANHYUHM HU3MeE-

HeHHR COy,q ¥ Qguaq 1O IVIYOHHE, ONpefeseHHe pgay Bexercst rpado-
aHajmTuueckuM cnocoGom. [Mas sroro crposr rpaduxe GyHxuud P

z
= f(—b-) U Cpan-tYcp2 t€ Quas. 32TEM ¢ BLIGPAHHBIM 1MATOM NO 2 Onpene-

JINOT OTHOWIEHHE 3HaYeHHY STHX QYHKUMMA, T.e. ONPENENTOT Pgay KAK

¢yuKuK0 OoT Z2 W crTposT rpaduk 3rofi dhynsguun. MuunMym 3TOrO rpa-

hrKa OnmpeAeaHT HCKOMOe 3HAUEHHE p gas (pHC. 8).

3.13. YnpomeHurie pacyeTsl MOXHO BeCTH no opmynaM, npejacras-
JeHdabM B Tabs. 18 ¥ OCHOBAHHLIM HA TeX WM HHBLIX JonyueHHsx. [Ipm
9TOM C/IC/YET YYHTHBATH, YTO NOJyYacMble PelleHHst ColepKaT TeM 6oJb-
wu# 3anac, yeM npoine (GopMyJsa M ueM HHXKe OHa pacrosioxeHa B Tal-
auue. B cBa3n ¢ aTUM B pAfe cAyuaeB MOMKET HPHMEHATbCA METOX IO-
cJIefIOBATEALHOrO YTOUHEHHA pacuera, NPU KOTOPOM pacdeT HAUHHAIOT
¢ HamboJsee mpocTofl GopMyas, NepexOAs K GOjee CJOMKHHM TONBKO

B TOM Cayuae, ecqiM kga;, BHYHCACHHMA C MCHOJIb30BaHHEM MPOCTON
dopmynnl, OKaMeTCs MeHblle eXMHAILEL
3.14. 3uauenusa NPUBEJEHHOrO CUEIVIEHHUA Cjo. OPE MPHEMEHCHHH

dopmyn Taba. 17 caeayer yCTAaHOBHTH 1O BHIPAIKEHHIO
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Ta6auua 18 PacueTHnie GopMydn Ajd ONpefeAeHUa Pees

PacueTHas gopmyia

ITpunsTHe Npy ee BHBOME
JROnyUuleHAS

2

Poes = 3. 14¢72,

Smopa warpy3ke B BHje Opsi-
MOYTOABHUKA

=0

Cna6ast Toamia B BHIE OAHO-
pOAHOTO  MOJYNPOCTPAHCTBA
¢ — TIOCTOSAHHO 10 ryBune

P Smopa narpysku B BRAE Nps-
Pges = nay MOYTOJBHUKA
Bmax (Pyav) Cnabas tonma B BuZe TOJY-
IIPOCTPaHCTBA
¢ — IOCTOSIHHO 10 I1yOnHe
n
o Cnabas tonma B Buje moay-
PGen = oa npo(c)’rp aHcTBa
Sl Q=
Bmax(o ( B ) ¢ — NOCTOSHHO 1O Ii1yGHHe
Cuaa Cnalas tonma B BHAe MOJY-
Poes = npocTpancTBa
2a @ B C— NOCTORHHH 1O Y-
Brax { Puan B bunle
Yep=0
ngq ¢=0
Poes = —— ¢ — IOCTOSHHO B NpeAeaax
o cnos
Poes = fmag Toama pHie ca260T0 €108 B
L., 2a B €ro mpeflenax HMeeT
B Puaws 2 B Vep=0
__Cuaq + Vep 2 1€ Pyan
Poes = % € M @~ NOCTOANHLEL B npeje-
5(“’33‘1; zZ; _B—) J1ax ciaon
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Puc. 7. Ppadur byuxkuuik § opn:

a—Q=0°% 6— Q=5 8~—=10% 2~ @Q=15% 0 —@=20° e— =30 I—2a/B=
=10; 2 — 2a/B=3,0; 8 — 2a/B=1,0; 4 —2a/B=0,6; 5§ —2a/B=0,2

":gtx = Cgan (1 510 Pgaq) = Caq (10,0172, ). (15)

B pacuer MOXKHO TaKiKe BBOAMTb 3HAUCHUE Cpgq, BHUACICHHOE MO
gopmyae
o Ppacy (1 = sin Pgyq)
Ciuha = Cyag T 9 t€ Paaus (16)

rA€ Ppacs — PacyeTHas HAarpysKa,
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[IpupenenHoe cuensenne, BHYncaseMoe mo dopmyne (16), mMoxmo
HCIOJb30BATh B PacueTe NpH YCJIOBHH

Ppas
Crag > I3 » (17)
mo
rae K, o,— ynkuus, onpefeagemas no rpadmky (puc. 9); m -— maxcu-
MaJLHO JRONYCTHMHR NPOLEHT OTKJIOHEHWS pPacHeTHON CONPOTHBAAEMO-
CTH TPYHTa CHABHTY OT (aKTHUECKOR B CTOPOHY 3aBHIIEHHA, NPHHHMAE-
MHE# paBueimM 5—10 %,

3.15. Ilpn ncnonbsopanmn B pacueTe MOJHOM YCJAOBHOH CONPOTHBA-

€MOCTH TDYHT& CABUTY, ycrauannunaemoﬁ ¢ NOMOIIbIO KPBVIBYATKH, A/

pAacyeTa pgas B SABHCHMOCTH OT YCJIOBHH, MOXKET HCIOABIOBATLCA Ji0GaR

¢opmyaa Taba. 18, otHocamangca & cayyaro =0
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F~J3=fz(l)
f”*z(?/ e, (1) R

Puc. 8. Tpadmaeckull cnoced onpepeaenun Pg ..
a - Ipu ORROPOAHON TONILE; 6 — npn caoucrolt Toxaue

Kmp

Y-8 =15 % /
\& A

Y\
4 0 %
%o
7 4 20 @

Puc. 9. Fpadua saeucnmocTu kmw=f(‘v) IpY PA3NUUHMK 3HAYCHUAR L

8.16. [Ipu CJIOIKHOM NOMepeqHoM CeUeHHH Hachmy (HaCwmb ¢ Gepma-

P Hau
M@, OTKOCAMH PA3HOM KDPYTU3HBL M T. I} ONPEAENCHHUE Pgey CHACAYET Be-
CTH NyTeM akaju3a coGmONeHHS YCJAOBUA HPOUHOCTH B Pa3AHUHLIX TOH-

Kax OCHOBanus no ¢opmyJe
Cuaa + Yep % 18 Prav , (18)
<“GI:—L.,) _ (ﬂ;ti’z_) 2 Pean
2 ¢OS Pyrg 2

Tle G, M O —3HaueHHA [JaBHHIX HaNpAXeHUA B paccMaTpHBaeMoit
TOYKe OT BHeUIHeR HArpPyskH; Rer— KOIPQUILUEHT cTaGrILHOCTH,
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Il onpefic/IeBHA 01 ¥ Uz CAOKHYIO SIIOPY PasfuBalOT HA PAA Opoc-
THX (Tpolie BCEro — TPeyroabHux). B Kaxaoft paccMaTpHBaeMOi TOUKe
ONpeAe/OT HOPMaJbHEIE W KacaTeJbHBE HaNpsXKeHHUsT M0 BePTHRAJb-
HBIM M TODH3OHTANBHEIM IVIOMIAJKaM (Ggi, Gyi, Tyzi) OT KAXKIOH 3MiopHl
HarpysKH, NOJb3ysich GopMyJaMu npul. 6. 3aTeM onpelelsioT CyMMap-
HHE HanpsXXeHHs B TOYKE OT BCEX BHJEJEHHBIX 5NIOp Harpysku (o,
Oy, Tzy). [lanee BHUMCNAIOT TVaBHHIE HaNpsKeHds no opMynam:

Gl=i;—0£—+—;- V(Gz_dy)z—l'hf/z; (19)

o,toy 1 2 2
0=t —— V (o,— 0, + 4l (20)
Ecan ker B KaKOH-MG0 TOUXe OKaxkeTCs MeHblue 1, TO YCTORUHMBOCTD

cunrtaercs HeoGecmevensoit, PacueTwl cJeyeT BHIOJHATE C MOMOMIbIO
9BM.

Onpepenenne GeaonacHoil HArpyaku Aaa caysas MeLjaeHHOl
CTCHINKH HACHIIY

3.17. [lna cayyas MeA/eHHOH OTCHIKH HacHnm pacyer OesomacHo#
HATPY3KR IPU NPOCTOR SMIOpe OCYMICCTBAARTES aHAJOTHYHHM 06pasoMm no

dopmyae

¢’ zig @’
R e L I @
min

rAe ¢’ ¥ ¢ — Kamylluecs CUENJEHWe W YroJ BHYTPEHHErO TPEHHA, MO-
AyuaeMHle B ONBLTE C IIOJHOM KOHcoJMAanueh oGpasloB (KOHCOMIAUPO-
BaHHble HCIHITAHAA ¢ JpeHaxeM); f} — Ta XKe ¢yHKHusA, 9TO ¥ NPH pac-
geTe Ha GBHICTPYIO OTCHIIKY (CM. pHuc. 7), HO NPHHHMaeMas B 3aBHCH-
MOCTH OT 3HaueHus ¢’,

3.18. Ing npuOauKeHHHX pacueTOB JONYCKAaeTcsi NPU OHpEflesieHHH
Does  MCIOAB30BATH Te Xke (OPMYJH, 4TO H NS Pgay, C NOACTAHOBKOH
B HUX BMECTO 3HAYEHHS QuaxCuas H Chb, BENHYHH Qrom, Crom M Cyog, CO-
OTBETCTBYIOUWINX KOHEYHOH IJIOTHOCTH — BJIAMKHOCTH TPYHTA, (xon HA
ZaHHOM TODHM30HTEe, KOTODYIO OH OyJer MMeTh Ioc/ie 3aBEpLIeHHS Npo-
mecca YIVIOTHeHMS NMOJA pacyeTHOHl Harpyskoi (BJjusiHNe NOABHXKHOR Ha-
rPy3KH B N&HHOM C/ydae He YYHTHIBAeTCH).

3.19. Ilpn neoOxoauMocTH OMNpedesicHHs (e30MmacHOR Harpysku Ha
Jqio00f 3aJaHHEIN MOMEHT Ipoleca YIJOTHEHHA TOAIIM CiledyeT BeCTH
pacueT mo TouYKaM, HCIoab3ys dopmyay

c ztgo
kory = th F Yep 0 of , 22)
2¢05 @ 2 8 Pz
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Tae Cg M @y~ CLUCIVICHME W YrOA BHYTpeHHEro TPEHMS, OTBedarouiue

BAaXHOCTH ® TPyHTa B 3aJlaHHBI MOMeHT f; D u O — pasHocTb ¥ cyM-
Ma IVIaBHHIX HANPSXeHUui B JaHHOK TOUKe, ompefenseMble [0 rpadukam
npaa. 6.

3navennsa ¢y, B @, MOXKEHO ycTaHaBaMBaTh Mo rpaduxam. c, =
=f(®), p,=f(®), nonysaembiM B pesyabraTe HCHHTaHHE rpyHTa Ha
CHABUT IO METOAY WJIOTHoCTH W Baaxdocrd. IIpu aToM pacueTHas Biax-
HOCTb PYHTa B MOMEHT { onpejenserca no GpopmyJe

0t = Ogaq — (Ogau — Oxon) U, (23,
rle Wmay B Oxog — HAYANPHAR M KOHeuHas BaaxHocTH, U — cTenenn
KOHCOMIMJAUMY B MOMEHT f, yCcTaHaBJMBaeMas M0 pellieHUAM MJIOCKOH
3a4aun TEOPUH KOHCOJHIAIUH,

Ias onpeneaenus U u pacuera kop¢ CHAEAYeT HCHOJb30BATh CHENU-
aJbHYIO mporpammy Aas OBM. B stoM ciyuae NMPEMeHAIOT cjaeAylomye
BHAJHTHYCCKAE BHIPAKCHUS N OYHRUuA cyp =f{0) 1 @y =[(0):

Cot = C.pgeg €720 % (186789 U, (24)

t8 @y = 18 By g + B0y [€2% A0 % (1EO/0U) 1], (25)

TAE Cuax M (Pmay — CUENJCHHE M YroJ BHYTPEHHEro TPEHHS NPH HAYA/Ib-
HOft BJIAMKHOCTH TPYHTA OMuax} A¢ B 8 — mapaMerpsl ynpouhseMOCTH,
ycTaHaBaUBaeMble INPU HCALITAHMAX Ha CABUr MO METOAY IJOTHOCTH-
BJAXHOCTH; @ ¥ Oy — mapameTps ymjoTHAeMocTH (mapaMeTpel KOM-
IPeCcCHOHNHOH KDUBOH ¢ YyYeTOM [ABYXMepHOCTH 3ajaun); 0O —cymma
IJaBHBIX HANPAXeHui; U — crellelb KOHCOJMAALMH, COOTBETCTBYIOWAS
3agaHHOMY £,

3.20. Bo MHorux cayuasx BeJeAcTBUe HeGOJBLIOrO AUaNa3oHa HHTe-
PECYIOILHX HAaCc HarpysoKk BMECTO UNpPUBEACHHLIX BHille 3aBHCUMOCTEH
MOMHO HMCIOJ/Ib30BaTh JUHEHHbIE BRIPAKEHUS:

Cot = cﬂaq+ 2y (Onaa — @); (26)
tEPpr = 18 Pypq+ 60 (mnaq — 0), (27)

rie dp 1 8y — mapaMeTpn YIpOTHAEMOCTH, yCTaHAaBJIMBAaeMble SKCHEpH-
MeHTAJMBHO MyTeM CUPSAMJICHHS 3aBUCHMOCTER Cup=f{(®@) utg @ y={(@)

B MHTepecyomeM AHanasore BJIaKHOCTeH,

Tpumep pacyeta YcTOMUHBOCTH ca1aGOrc OCHOBAHHSI MpH GhICTPO
¥ MEAJEHHOH OTCHIIKE HACHIIH NPHBEJCH B IIPU, 7,

VnpouenHas OUCHKA YCTORYHBOCTH OCHOBAHHUA
HA OCHOBE TMOIM3AIKH

8.21, Ilpu npoexTnpoBanun Hacmnel Ha Topdanbx GojoTax, ecau
pacyeTHas HAIDY3KA Ha OCHOBAHHe HacHWmH He mpesnimaer 0,055 MIla
{0,55 xrc/cM?) mpu ydere aexTa BIBEIIMBAMHMS HMKHeH UaCTH HACKLIM
u 0,075 MIla (0,75 xrc/cM?) Oes yuera B3BEIIMBAHHA, NPH MOLIHOCTH

48



cnaBoit Tonmu He Godee 6—8 M ¥ npocroM (TpaneneHAaNbHOM) MoMeped-
HOM NPOdHJe HACHIIH, JONYCKaeTCs THN OCHOBAHHA (CTPOUTE/BHBIA THI
Gosota) onpefensiTh N0 CTPOKUTE/bHLIM THHAM ciabHX TPyHTOB, C/araio-
mux caabyio tomny (cm, nm 2.49—2.51).

3.22. B 3aBHCHMOCTHM OT CTPOMTEJBHHIX THIOB FPYHTOB, C/IaraloLIHX
caabyo Toamy, pasaHvaloT TPH CTPOHTENbHLIX Thha GoJoT:

I — Gosota, cnalas ToMA KOTOPHIX OPeACTABACHA TOJBKO IPYyHTa-
Mu 1-T0 CTPOHMTENBHOTO TUIIA;

IT — Gostora, cmabas TOMIA KOTOPBIX NPeACTaBJeHa IPYHTaMH 1-ro
¥ 2-TO THIOB;

IIT — Gonota, craGas To/IA KOTOPLIX BK/OUAET X0TA OB 0fUH cnof
3-ro cTpoHTeNbHOrO THNA.

Npumeuanue. Ecam Tonwuua waubonee cnaforo miacTa ue
npeBriraer 5 9% obmel MommHOCcTH cjaaloll TONMM, TO €ro HajdH4ue Npu
onpejescHun THIAa GONoTA HE YUHTHBAESTCA.

Tun Gonora cOOTBETCTBYRT THRY OCHOBAHMS TIO YCTORYMBOCTH,

4. IPOTHO3 OCALKH OCHOBAHEKA HACHINTR

O6mpue nonomxenus. Pacuernas marpyska

4.1. Tlpn ofecneuenHolf ycTOMUMBOCTH OCHOBaHHs oOcanxa ero oby-
CJIOBIMBAETCA CXKaTHeM (YMIOTHeHHeM) cjaGoro rpyura mojx BO3nAeHcT-
BHEM BHEUTHHX HATPY3OK, 2 TaK¥kKe HEKOTOPHM GOKOBHIM PaCIIHPEHHCM.

4.2. Ocagxa caa6ofi TOJIMHE BCerja pacTsHyTa BO BPEMEHH, IOSTOMY
UpH NPOrHO3e OCAZKM PEHIAIOTCA ABE CAMOCTOATE/LHLE, HO B3aUMOCBA-
SaHHHeE 3a7aY4: ONpele/ieHHe KOHEUHOK BeMHUMHHI OCAJKH U Olpelese-
HUe X0Ja OCajKé BO BPEMEHH.

4.3. Tlpn mporso3e ocafkn ¢opMa 3MIOPH PacueTHOfl Harpyskd OT
Beca HACHITY NMPUHUMAaeTcH AHAJOrHYHO® NPHHATOH npM pacueTe ycroi-
quBOCTH (cM. I 3.8),

Beapquua pacyeTHOM HArPY3KH BRMHCASeTCS HO (OpMYJaM, IpuBe-
JeHHBM B 1, 3.8 AasA caydast MeXJeHHoft orcemnkH, Ilpu sToM BxoAsmias
B 3T QOPMYJBl BenMUUHA DACUCTHOH BHICOTH HACHNM YCTaHABJMBALTCH
[0 BHIPAMKEHHUIO

0, Koo

hpaca = ho -+ , (28)
Yu

rje Gy — BEJHUHHA PACUSTHEIX HAUPANKEHHH OT MOABMKHOA Harpysku Ha
ypoBHe NOAOMBH Hachmm; K3, — KO3((UIHEHT NPUBENEHHA MOABHIK~
HO#l HArpy3KHM K SKBMBAJEHTHOH CTATHYESCKOH IPH pacyere OCaiKH.
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h b H
(1+2——) (1+2—+2—)

(O B ), 5 %8

] [N COIP S L PP AP A L

2D t2p D)

rae B — lupuna 3eMASHOrO DOJOTHA NOBepXy; H — pacueTHas MOl

HOCTh CKHMaeMOR TOJIIH, D—IIHaMeTp OTNIeUatka KoJeca Ry WHpH-

Ha DacueTHOM TYCEHHUIH; £ -— [0Ka3aTedb CTENeHM, MPHHUMAGMHE paB-

HEM 1 NPy pacyeTe HAa IyCeHHUHYIO HArpy3Ky W PaBHHIM 2 NP pacuere
Ha KOJECHYIO Harpysky.

Mpumeuanune [Ipn Tonmuue Haching (BHCOTa-ocafika) B, 2 M
NOJABHAKHAS HAIPY3Ka B pacyeTe MOXKeET HE YUHTHIBATBCS.

4.4. Ocafka OCHOBaHUS HACEINM ONPeAE/IAETCA KAK CyMMapHas Bep-
THKaJbHag AedopManus no ocu Beell ciaaboit Tosqmu B mpejesax akTHB-
HOH 30HHL

4.5. Be/nuuHa akTHBHOH 30HH! YCTAHABJHBAETCH B KaXJ0M KOHKDET-
HOM cAyYae C y4eToM (aKTHYeCKOH MOUIHOCTH cJalHX c/I0eB B YCJIOBHE
UX pacnofoenus. B KayecTBe HWXKHell IpaHMUBl aKTHBHOH 30HHK HNpH-
HHEMAaKT!

KPOBJIIO OPOYHOTO H MaJIOCKHMaeMOro FPYHTa, NOJCTHJIAIOWIErO cJ/a-
6y10 TOJIILY NMpPH OTHOCHTEJNBLHO HeGoJblLolt ee MOLIHOCTH;

TOPH30HT, Ha KOTODOM BEPTHKAJbHHE HOpMAaJbHEE HANPAXKEHHSA OT
BHellHeft Harpyaku O, B COOCTBEHHOTO BECA G HE NPEBHIUAIOT BEJH-
YHHE CTPYXTYPHOH NMPOYHOCTH IIPH KOMIPECCHOHHOM CIKATHH Cerp®

0z + Oc.s < Ocrp. (30)
IIpu 5TOM BeanuuHa Gc.s ONpefenseTcss B HeOOXOJHMBIX —CAyYasix
C yUeTOM B3BellHBaHHA.
Ilpu oaHOpoAHOi caaGoil Toalle H HOCTORHHOH No raybume pasHo-
CTH Gerp—0o.p TyGHHA AKTHBHOH 30HH 1O BTOPOMY KDHTEPHIO MOXeET
GEITh OPHEHTHPOBOYHO BHIYHCIEHA 1O dopMyJe

Hy= bop( Ppact__ _ 4 ) @1
Ogrp — O¢.B

rpe bcp—HOJIyIHHpHHa Hacelin 1o Cpe,llﬂeﬁ JIHHKH; ppacg—pacqemaa

Harpysxa Ha HOBerHOCTPl OCHOBAaHNSA HACHINH.

Mpumeuanne Ilpn npuGimkeHHHX pacueTax u OTCYTCTBHH
RABHEIX O BeJIHYHHE Ocrp 38 IAYOMHY aKTHBHOH 3QHL AONYCKaeTes NpH-
HEMaTh OpAMHATY FOPU3OHT3, HA KOTOPOM CKHMAWOMIUE HADPAKEHHA OT
pacueTHoit Harpysxu He npesmmuaior 20 9, panpsuxeHu or cofcrBeHHO-
ro Beca (0;<0,20c.8).

4.6, Tlpu manuuum HEOJHOPOXAHOR caabofi TOMIMY, nepeMeHHOCTﬂ no
rIybune Ocrp—Ge.e M T. I IVIYOGHHY aKTHBHOL 30HE! CHEAYeT YCTaHaB-
NuBaTh rpaduyeckaM cnocobom,

» (29

* OnpefieicBue Gorp HIMOXKEHO B MUl 3.
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Mporuos KoHeUHOd BEAUUHHE! OCAAKHA

4.7. B 3aBUCHMOCTH OT CTaJHH NPOEKTHPOBAHUS M HAJAYHA HCXOM«
HEIX JAHHLIX pacueT OCagKH MOKeT BHIMOJAHATECA MO Gosiee CTPOTHM HIH
yUpOLIEHHBM pelieRuaM, IIprn oToM ympoUienuble peilleHHA MAOT 3anac
B OTHOIIGHHA KOHeYHOH ocanxy (3aBHIIAIOT e BEJIMYHHY) 0 CPABHEHHIO
C YTOUHCHHBIMH DelleHHAME.

4.8. B ofmeM ciyyae KOHEYHAsA BeNMYMHA OCafKH ONpejensercs
METOAOM TOCJOAHOrG CYMMUpOBAHUA C HCHOJL3OBAHHEM 32BUCHMOCTH:

JJISL YCJOBHA OJHOMEPHOR 3ajayu

n
5=0,001 ¥ ep,; Hy; (32
1
I/ ycJIOBUit ABYXMepHOil 3aka4u

n
(1 —py)?

$=20,001
1 — 2,

B
(epzi ~i—np _im) epxi) Hy, (33

tie H: — MOLIHOCTb OTHENALHOTO CJOf; Eepzi — MOLYJ]b OCAAKH TPyHTa
9TOr0 C/108 B BEPTHKAJbHOM HaNpaBJ/IeHUH, YCTAHaBJAMBaeMbli MO KOM-
TUPeCCHOHHO{! KPHBOH HpU HArpyske, oTBeyaomell HOPMAJAbHOMY Hamps-
MEHHUIO HA YPOBHE CepeAWHDLI PACUETHOTO CJAOA M C YUeTOM CPOKa CAyxOnl
JOPOMKHON KOHCTPYKUAA (cM. npad. 7); epxi — TO ¥Ke, B rOPU3OHTAJBHOM
HampaBJleH#d; W — K03(dULKHeHT OGOKOBOrO paclIUPEHWsA rPyHTa -ro
cllost.

4,9. dnsa ompejesesns PacueTHOr0 3HAHEHUS MOAYJAA OCALKH HeOl-
XOEMO:

YCTAaHOBHTEL PAaCUCTHRIC HaHpﬁ)KeHHﬂ oT BHeLﬂHeﬁ HBFPYSKH Ha nan-
f0M ropu3oHTe N0 Gopuyae

G, = &Ppacqs (34)

rle Ppact — PACYETHAS HArPy3Ka Ha MOBEPXHOCTH OCHOBAHHA; & — Ge3-
pasMepHbi KO3(h@uUMeHT, 3aBHCAUIAN OT OTHOCHTEJLHON riyGuHbl pac-
[OJOXKEHUS. PACCMATPUBACMOrO rOPU3OHTa K ompelensembil B cooTser-
CTBHM C IpHJ. 6;

ofpejeNuTh PacueTHHE HANPAXKeHHA OT cOOCTBEHHOTO Beca TOJILM
Ha JaHHOM TOpPH30HTe

Ocp = VYep 2, (35)
rae Yep — CPeNHeB3BellleHHBI yjAeJbHBIA BeC TOJIUH, PacloJOKeHHbIR
BHIIE J2HHOIO IOPH3OHTA Z; ONPENeNUTh 0O KOMIPECCHOHHOR KPUBOH
BHJA €p,=[(p) BeJMYuHy MOAYJAA OCAIKH €p, TP HATPY3KE P;+0Oc.o}
n

ONpefeUuTh MO TOH e KOMNPeCCHOHHOA KPHBOA MOAY/Ib OCAIKH €,, NpH
BeJIHUUHE p, OTBedalolled CTPYKTYPHO! NPOYHOCTH Gerp;

BHTHC/IMTE PACUECTHEIA MOAYJ/Bb OCaAKH KaK PA3HOCTD

”

Cpy = e;z —Epy (36)
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4,10. Ecan ocajaxa Hacwny npeshmaer 10 % BHCOTH Bachmy, TO
re00X0AMMO YUUTHBATL B pacueTe Harpysky OT IpoceBluell YacTH HAcH-
pu. B sToM ciaygae pacyeT NPHXORHTCA BECTH METOXOM IOC/ELOBATeNib-
uoro npuGmmxenus, Haubosee yno6HO STOT pacuer BHIOMHATbD Ipadu-
TecKuM cnocofoM B ClIeLYIOIMEM NOpsAKe:

3aJaBIUNCh BeJHUMHON HArpyskH p, Ha TOBEPXHOCTH TOJINM, ONpe-
ZEJSIOT, noap3ysick Tabaupamy n rpadmraMm  npma. 6, HampAXeHHs
(p- — npn oxHOMepHOX 3ajave, p; H px — NpH JAByxXMepHo#) B pacuer-
HHX CJI0AX MO OCH HAacHINH;

N0 COOTBETCTBYIOIIMM KOMIDECCHOHHHM KPHBHIM HaxORAT MOXYJH
0CaJKM, OTBEYAIOIIME YCTAHOBJEHHHM HANPAMEHUAM B COOTBETCTBHH
cu 4,9

no dopmysaM N, 4.8 ONpPEeleNAOT OCAAKM CJOEB H CYMMAapHYIO
OCaZIKY;

HOBTOPSAIOT pacdeTH elle AJAfA ABYX—TpPeX 3HAUEHUt Harpyskm p;

nO pPesyAbTATaM CTPOAT FPpadKM Ocagxu OTAe]bHHX CIOeB H 00~
el ocafKh B 3aBHCHMOCTH OT HAarpy3KH HAa HOBEPXHOCTH;

Ha 5TOM e rpacduxe CTPOAT MPAMYIO, BHIPAXKAIOIRYI0 3aBHCHMOCTb
Harpysk# Ha NOBEPXHOCTH OT ocajikyu (no dopmynam n, 3.8).

Touka nepecedeHHs MOCTPOEHHHX KPHBHIX TOJHO! OCALKH H NpaMoit
oNpeJeNuT PAcUeTHYIO BeJMUYMHY NOJHOH OCAJKA H HAIPY3KH Ha HOBEpX-
HOCTH, TOYKH NePeceyeHHss ¢ KPUBHIMH, NOCTPOEHHHIMH AAS OTAGAbHHX
CJIOEB, ONMPEJENSIOT HX YaCTHHE OCaIKH,

4.11. Ecim ofmast MomHOCTh caaboft Tommu He Gonee 1,5bcp (rae
bep — MOAYMWIMPHHA HACHNH MO cpefHelt ammmMu), TO HpH pacyere ocaj-
KH M3MeHeHHe No IiyGHHe CHHMAIOIIKX HaNPAXEHU} MOXHO He YUATH-
BaTh,

4.12. Insn npubauxeHHEIX pacyeTOB NPH HEBHICOKHX HacHmAX (a0
5 M) n Mommocty cnaoft Toamy He Gonee 2b, Korza OTCYTCTBYIOT AaH-
Hbl€ HeNOCPeACTBEHHHX KOMIPECCHOHHHX HCNHTAHME, MOXHO HCHOJib30-

BaTb 8aBUCUMOCTL
B3B
Pu
hpaca+|1— Zr.p
Ne:d

S = - > (37
Exe Vu
V& Hpaca Yu
rAe hpaes— pacueTHas BHCOTAa HACHIM; Yy B Y§° — yAenbHuil Bec

TPYHT2 H4CHIIM HAJA M NIOJ YPOBHEM TI'DYHTOBHX BOJ; 2., — PacCTOsIHHE
OT NOBEPXHOCTH OCHOBaHHSl JO PacieTHOTO YPOBHH TPYHTOBHX BOA;
Em, — mTaMmoBuii MoAyss AedopMauum ciabof TONLIN, NpPHHHMAaeMHI
TIPHOAHXKEHHO MO TaGld. 3 OCHOBHOTO TEKCTa; Hpaca — pacueTHast MoOI-
HOCTB cJabo# ToJumu,

Beauunna pacyersoll MOMIHOCTH ¢aabGOf TOJMIM NPUHAMAETCHd B 3a-
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TaG6auma 19. OpueuTuposoubie 3HAYCHUA BEANYMHEL OCAiKU, U

BuicoTa HACHNIH, M
Toamura o6xUMaEMOro
cJos, M o 3 3.4
Jo 2 50 60
Or 2 no 4 40 50

BACHMOCTH OT OTHOLICHHS (arTHueckoil momuocty H K MoAywmHpHHE Ha-
CHIlM bep MO cpeaHel JHHUH:

Hfbgg. . . <15 1,6—2 2—4.,5 >4,5
Hpaga o+« H 09H4-05bcp 0,4HAbep 0,18H+2bgp
Tlpu caoucroit Touule HAM NPH 3HAUHTENLHOH 3aBHCHMOCTH MOAYJS

Jedopmanun ot nanpsKeHHE cpefHHl WITAMIOBBIE MOAYJb CIEAYeT ON-
pelensaTs no dopmyne

SH
E®R = th , (38)
2 —
E,

rge H; u E; — MOIWHOCTs ¥ MOAY/b AedopMauuy {-ro caos.

4.13, Ilpm pacuere ocafiork Haceimelt Ha TopAHLIX Gosaorax, cnabas
TOJIA KOTOPEIX BKJIOUAET CJAOM XHAKHX 00pasopaHHi, He YNPOUHAO-
mHecA IIPH CXKATHH, BEIMYHHY OCAJXM YCTAHABJAMBAIOT ¢ YYETOM JIHK-
BUAAUMY 3THX CJOEB B Pe3yJIbTATE OTXKATHA XUIAKHX obpa3oBanuii,

ITpr 2roM HCNOMBL3YIOT 8aBUCKMOCTD

S =S¢ + ZHor, (39

rae Scw— OCaJKa CKHAMAIOIIKXCH CJA0eB, yCTAHAB/AMBaeMafl YKasaHHH-
MU Brlllie MeToRaMu; Xfor — cyMMa MoumuocTeli OTAABJAMBAEMHIX CJOEB.

4.14, TIpn npoexTHpPOBaHHE 10por Ha TopdaHmx OGogorax 1 Tuma
ray6ruofl Ko 4 M B mMOpsiAKe NePBOrO NPHOMWIKERHs BEJHYHHY OCAIKH
MOQXHO yCTaHaBaHBaThL mo Tabm. 19.

[iporuo3 xona ocaiku BO BpeMEHHU

4.15. Ilpu momuoctn akTuBHOR 30HM H,<bep (rae bep -— wWHpuHA
HACKINK 1O cpelHeH JHHHYM) MPOTHO3 JUIMTEALHOCTH OCafKH MOXeET OCy-
HIECTBAATBCA NO cXeMe OJRHOMepHOTo cxkaths. IIpor€os xoza ocaixu BO
BpEMEHH Ie/iecoO0PaSHO BeCTH Pa3jesbHO J/IA JABYX YYacTKOB KPHBOH
KOHCOJIRKALNH, HA3HBACMBX YJacTKaMH NepBHYHOR M BTOPHUHON 0CaJoK
(pnc. 10).

4.16, Ha yJacTKe nepBHYHONA OCalKM BpeMs [JOCTHIKEHHA PEafIbHLIM
C/10eM OTHOCHTeqbHOHX aedopMauyu A OpPY Harpyske p OCYIHECTBJAIOT
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Puc, 10, O6mnii Bug gpupolt Konconnpannn
7“0 — MTHOBEHHAR oOcajka, A — HepBUumas Ocajxa, Ayp — BTODHUHaAs oCazga

yOpolleHHEM MM Gojee TOuHmM cnocoGoM. B mepsoM caywae Bpems
HHTCHCHBHOR dYacTH JeOpMauHH onpefeasercss (Ha OCHOBE HEUOJHOTO
o0beMa BCIHTaHUE c1aboro rpynra) no gopmyane

X HY

[ ? (40)
Cr

rae Cp— x03pQUIHEHT KOHCOJUAALMH, Onpele/sIeMbll HeNoCpeACTBEeH=

HO NyTeM KOHCOJMJAUMOHHBX Hcnbitanuit (cM. npud, 3); Kv — kosdpdu-

LPEHT, BeJHYHHa KOTODOro 3aBHCHT OT CTENeHd KOHCOJAMAALUMH (HAH OT

OTHOCHTeJbHOR ZedopMalluu) H onpenessercs 0o Tagr. 20;

M
U=—
A
Ta6aunna 20. Onpegenenne koapGuunenra Ky

U, % Ky U, % Ky
20 0,03 70 0,40
30 0,07 80 0,57
40 0,12 85 0,69
50 0,20 g0 0,85
60 0,29 95 13

(rae Az — oTHocuTesbHas JAedopMauus o6Gpasla rpyara Hpum  pacier-
HOY 1IaFpy3Ke, OTBEYAOWIAf 3aBEePIUIGHUI0 NEPBUYHON Ocajku); Hy—
pacueTHR} NyTh (HJALTPAUHH BOJL, OTHHMAEMOH M3 CJOS, NPHHEMA-
€MHlil paBHHM MOILUHOCTH CJIOf NPH OJHOCTODOHHEM JAPeHHPOBaHHH M NO-
JIOBAHE MOIUHOCTH NPH JBYXCTOPOHHEM JPEHMPOBaHHH.

4.17. Ecay B CRAY TreOJIOFMYECKOrO CTPOEHUs TOJMIUM HJAM PasiAuuil
B HalpsAXeHHOM COCTOSHRHM CJIOeB NO Iy6une caaloe ocHoBaHHe DPHXO-
IUTCS PAcCMaTpPHBATL KAK CJAOHCTOE, TO BpeMs NPaKTHIeCKOH cTabu/u-
3anuu AeopMandH OCHOBAHHA B LEJOM OUpejeaseTcs B 3aBHCHMOCTA
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OT DpAaclo/IOXEHHA M CBOHCTB IPYHTOB B OTAE/MbHLIX CJAOSIX BPeMeHeM
crabunuzanun gedopMauy ciod, AJA KOTOPoro 3HadeHHA Teqas GYAYT
HauboABLIAME.

4.18. YTOUHeHHHI NpPOrHO3 NEPBHYHON OCALKH OCYLIECTBJASIETCA HA
OCHOBe NOJIHOTO 06beMa MCNMHTaHMA cjaboro rpyura no Qopmyie

2
Typ= bap Hao (41)

rae b, — KOHCO/IMIAUMOHHBIA NAPAMETP, BEAUYHHA KOTOPOTO 3ABHCHT
OT pacueTHOH HArDYSKH p M OTHOCHTEJbHOR JedopMalHu A; H Ompeses-
€TCsl IO Pe3y/bTaTaM KOHCOJIHAAUMOHHEX HCObITaHMi 00pa3uoB ¢ pas-
JMYHLIME YCJAOBHAMM APSHHPOBaHHA no Qopmyae (cM. mpua 3):
p _tl—t) )
M T 3h2 ’
24
TAe f) — BpeMst JOCTUIKEHM: 324aHHON OTHOCHTEJbHOH nedopmauMm npy
YIJIOTHEHUY 1OJ Harpyskofi p o6pasua BHCOTOR /i, OPH ABYXCTOPOHHEM
JApeHApOBaHUH Ayp=FHogp/2; f2 — TO XKe, 00pa3sia BHICOTOH fop="Hosp TPH
OXHOCTOPOHHEM [PEHHDOBAHMH,
4.19. Ha yuacTke BTOPHUHOl KOHCOJAMJZAUKM UPOFHO3 OCAAKYU BO
BpeMeHH OCYUIECTBJSAIOT 1o GopMye

T
7v” = Af[ + mp ,g_i"T . (43)

I8 Mp— NapaMeTp KOHCOJIMIALMOHHOA KPHBOM, ONpene/saeMblfl aKcne-
PUMEHTAMBHO NPH DOJHOM oObeMe HCHBITaHMH, Kax TaHreHc yria Ha-
KJIOHA yuacTKa BTOpuuHOR ocaikm (cMm. mpua. 3); T1— Bpems OKoHYa-
HUA y4acTKa NepBHUYHOM OCalKM NMPH peasibHOM CJioe, YCTaHaBJAABaeMmoe
o dopmynaum m. 4.16 (npum A=2Az).

4.20. ITo pesyJjbTaTaM pacueToB CTPOAT rPaduK OCaiKH OCHOBAHHS
BO BpeMeHH, aHaJIH3HPYs KOTOPHH, BHISIBJSIOT YCJAOBHS COOJIOJACHHS Tpe-
6oBaumit n. 1.8 m pewaior Bonpoc 0 HEOGXOIHMMOCTH YCKODEHHS OCAJAKH
(cMm. pasx. b).

4.21. B caydae cj0XHOTO OYepTaHHA IMONEPEUYHOrO CeHeHHst HACHI-
0H, a TaKke NPH MONIHOCTH AKTHBHON 30HE Ooaee 1,58¢p pacuer Beayr
[0 YCJAOBHAM [ABYXMEpHOH 3a4au, HCHOJIb3Ys CHeNHaJbHble NPOrpaMmsbl
Iaa DBM.

5. KOHCTPYKTUBHO-TEXHOJIOTUYECKHUE PEIWIEHUA
ney COOPY)XEHUM 3EMASAHOTO NMOJIOTHA
HA YYACTKAX 3AJIEFAHUSA CAABLIX F'PYHTOB

O6mue nonoxenus

5.1. Ilpn mpoekTHPOBAHAM AOPOrH HA YYACTKAX 3AJETAHHUA CAaGHX
IPYHTOB MO pe3y/bTaTaM NPeIBapUTEMbHO BLINOJHEHHHX HPOrHO30B
YCTOHUMBOCTY OCHOBAHUA, BEAUUMHH K AJAUTSABHOCTH OCAAKY, C yUETOM
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Ta6anua 21. KOHCTPYKTHBHO-TEXHONOTHYECKHE peUICHHS

NPpHU COOPYIKEHWU 3eMJAAHOrO NYJOTHA HA ¢1aGoM OCHOBAHMH

pynna

pemenuf

B

Hasnaucnme

MEepOnpPHATHHE

TIOBEINERRE YCTOAYHBOCTR

COKpall(chie BpeMeny

AocTmxenus GesonacHOfl MHTERCUBHOCTH OCaXKU

CHUBGeNNE BENUIBHE

KoHeuno# oCajKn

yCKODeHye IIponecca

YMEHbllUeHYe BJINAHHA AMHAMH-
9eCKOro BO3JefCTBUY HArPy3KkH

PesyabTar
0
L
1 © 5 J » U}
: | f 3 o T
[ []
: : H: it I | ik
g 850 P ggg
g ] EEed EgE i Eg%s%
= 33 5£88 B2 H §8 | EBes
Texnoaqo- — -— Ipengapu- — —_—
THyecKHe TeJIbHAS
KOHCOJTH A~
s,
TIPOMOPasKy-
BAHHE OCHO-
Banuit (a4l
30HEI)
Koner- | Cumxenue |¥Ynosoxenne| [pynrosme | Cruxe- | 'pyHTO-
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0cO6eHHOCTeH NPOEKTUPYEMOIT AOPOr, MECTHHIX YCAOBHE M TeXHOJOTH-
9eCcKAX BO3MOKHOCTCH CTPOUTENLHOM OPraHM3anHu NpopabaTHBAT He-
CKOJIBKO KOHKYPEHTOCTIOCOOHBIX BAPHAHTOB, Kam/AHH M3 KOTOPHX YAOB-
JeTpopAer TpeGoBaHusM oOecledeHAR YCTOHUHBOCTH, CTaOHABLHOCTH
¥ nuHaMuueckoit mpounoctd (cMm. nm. 1.7 — 1.9). HaunGonee npemmodrn-
TeJIbHLA BAaDHAHT BHIOMPAIOT MyTeM TEeXHHKO-3KOHOMHMYECKOr'O CPaBHEHUS.

5.2, ITpunuunpajeHOfi OCHOBOH BHIGOPA TeXHUUECKHX pelleHud ABJA-
eTcA BHIABACHKE (PAKTOPOB, NPEACTABJAAIOIINR ~HAHOGOJMBUIYIO ONACHOCTD
Aasi paGoTH AOPOMKHON KOHCTPYKUMH B JAHHOM KOHKDETHOM cJydae,
M yCT2HOBJEHHE MEepOnpUsiTHil, HeHTPAAU3YIOIHX 3TH HAKTOPH HJM CHH-
KaOWUX uX BauaHAe (Taba. 21).

6.3. Llenbio pasaddHLIX KOHCTPYKTHBHBIX DeIleBHA M TeXHOJOFH4Ye-
CKHX MeponpmATHf#i MOXKeT ObITh: NOBHIUEHHE YCTORYMBOCTH OCHOBAHHA
Hacunu (rpynna A); yckopeHHe NOCTHMEHHA AONYCTHMOH MHTEHCHBHOCTH
ocagky (rpynna B): uckaioueHHe HeJONYCTHMEIX YOPYrux Kosaebaumi
(rpynna B). Hexoroprie MepOunpHaTHS EMeIOT KOMNOJEKCHHIE Xapakrep
¥ MOTYT BHUIOJIHATb OZHOBPEMEHHO HECKO/hKO Ha3HAUeHHH.

5.4. Tipu mpeasaputenbHoM OTGOPE BaPHAHTOB B MEPBYI0 Ouepedb
paccMarpuBaiT cobmojeHde TpeOOBAHHA YCTOHUMBOCTH OCHOBAaHUSA.

Oaa tuna 1 ocropannit (no ycToAUuBOCTH) MOI'YT NPHMEHSTHCS pe-
wenust rpynn b » B. [las ocnoBammit Il Tuna mpuMensoT penleHus
rpynn A (BO3MOXHO TOMbKO TexHojoruueckue), B u B. [as ocwosanuit
I1I Tana npumedaior pewenus rpynn A, B rn B.

Ilprmenanne [Ipn HCMONL30BAHMM METOA2 BDPEMERHOH apu-
rPY3KH THO OCHOBAHHSA HO YCTOHYHBOCTH CJNEAYET YTOUHATL C Y4YETOM
yBeJHUeHHUS BHICOTH HACHIIM Ha TOJIMMHY NPUIPY3OUHOrO CJOS.

5.5. ITo peayanratamM NMporLHosa MPOTeKaHHA OCATKH BO BPeMeHH ON-
pefedsioT Ueneco06pasHocTh NpUMeHeHHs MepompuaTuft rpyuns B, xo-
TOpble CTAHOBATCA HeOGXOJMMEIMM NP HeBHIIOMHeHuH ycaosus I. 1.8,

5.6. [To ZaHHEIM NPOBEPKH TPOYHOCTU AOPOKHOR KOHCTPYKUMA HA
IMHAMHYECKOe BO3JefcTBHE TPAHCMOPTHHIX CPEACTB B c/ayyadX, eCaIH ToJ-
[IHHA HACBIIA MEHBbLIe BeMHYWH, YCTAHOBJEHHHIX Tabua. 1, Ha3HAYAOT
KOHCTPYXTHBHEIE Mepoupusitus rpynusl B.

KOHCTPYKTHUBHO-TEXHOJMOIMYECKHE PEUICHNH,
NPeAYyCMATPUBAIOLIHE HCTIONIb30BAHUE
B OCHOBQHUHM CAAOLIX FPYHTOB

5.7. HesaBHcUMO OT HAJHUYUS M BUAA MePONpUATHE, HAUPABJAEHHBIX
Ha NOBBIIEHUE YCTOHUMBOCTH, CTaOMALHOCTH M IPOYHOCTH, HPH ompede-
JICHHH TOJIIIHMHE HACHIH, BO3BeJeHHOfl Ha cnalboM rpyHTe, CAelyeT yuu-
THIBATh NOTPYXEHHE €e MOAOWBH, T. €. ocaaky, CxemMa KOHCTPYKUHH
3eMJITHOTO MOJIOTHA, BO3BEACHHOrO HA NOBEPXHOCTH caaGoil TOJLULH, 0O-
Kas3aHa Ha puc. 11,
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Puc. 11, TuDOBAA CXEMA SEMASHOCO MOJGTHA, BO3BEAEHHOre Ha NOBEPXHOCTR caa-
Goit Tommy
Prc, 12, Cxema acnoab3oBanns Topdha B RuKueH wacTy nacwnu
@ — yCTPORCTBO HUIXHErO ¢J0%; 6 — YyCTPOHCTBO BEPXHErO CAOA

5.8. [Ipn ompenenenun TpefyeMoro o0beMa rPyRTa AJS BO3BeJeHHA
HACHINM CeueHHe IOTPYKeHHOR 9acTH Fyorp DBPUHMMAIOT B BHAE Tpale-
H¥H ¢ BECOTOH, paBHOl pacieTHON BejHuYRHE OCAfKH, H MEHBIINM OCHO-
BaHHeM, DAaBHEIM ILIMDHHE 3eMJSHOrQ HOJOTHA NOBepxy {(cM. pue. 11),
T. &

FIIOI‘D = SB +S (h—"S) m,
OpreHTHPOBOUHO 006beM 3eMJSHHX PaGoT MoKeT OHTb ONpelesieH B co-
OTBeTCTBUH C IpuJa. 8.

5.9. Ecnim nonoasuteNbHEIME MEPONDUATHAMH He NPELyCMOTPEHO Ka-
KuX-1100 H3MeHeHHH, KPYTH3HY OTKOCOB HAacHnu ¥ GOKOBhie BOAOOTBOJ-
HEle KAHABH NDHHMMAIOT 1O 06l¥M NpPaBHaaM NPOEKTHPOBAHHS 3eMlfl-
HOr0 NOJIOTHA B OOLIUHEIX YCJIOBHSX,

5.10. Ina maceimefi, cOOpPyXaeMHX Ha CJ1abhHX IPYHTaX, CAeldyerT,
KaK TpaBuiio, NPHMEHATh APEHUpYomue rpyHTH. Heapenupyommue rpys-
TH JAONYCKAETCA HCIONL30BAaTh s JOPOT ¢ 06/ErieHHKEIMH, NePEeXOAHK-
MM B HM3IIMMH THIIAMH IOKPHEITHI DPH ycaosur obecnedeHuss yCTOHUH~
BOCTH ¥ NIPOTHOCTH KOHCTPYKIIMH.

[as BOpOr ¢ NepeXofHLIME ¥ HH3LNIEMY THNAMM NOKpHLITHH, a TarXe
cOOpHEIMA MOKPHITHAMM MpU CTALHHHOM CTPOUTENLCTBE HA NEPEXOAax
uyepes Topdsune GoJoTa JONycKaeTcss HCIOJAb30BATh B HHKHell 4acTH
Hachmy Topd ¢ HOKa3aTeqeM BOJOKHHCTOcTH ne MeHee 50 % u BaraxxHO-
eTbo He Gosiee 800 %. BepxHIOw uaCTh HACHNY NIPH 3TOM YCTPAHBAIOT H3
MuHepaJbyoro rpysta (puc. 12). Toaumvua Bepxmero cnos OT rpanunn
TopdsaHOfi WacTH O HM3A OJEXAHW JAJs DasJHUHHIX IPYHTOB HACHIH
yCTaHaBJHBAeTCA PacieToM H JOJIKHA COCTaBJATE He MeHee, M:

IeCOK, Cymech JErKag NEEBATaA . . . . . . . 0,7
MecoK NeLIeBaTHf, Cymech jgerkad . . . . . . « 1,2
cynech NbLIERATAs ¥ TSKeNas UEUICBATaR, CYTIRHKH,

IHEL © . o« & ¢ o o o v o w « « + o« . 1,6

IMpr npoekTHpoBaHMA HACHIHM He0OXOJMMO YYHTHBATBL CXaThe TOP-
($SHOrO CJ0A OT AaBJEHHA BHIUEAEKALLEH KOHCTPYKUNH,
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5.11. Ilpm cTpouTesibcTBE XOPOrM HA MOKPHIX COJIOHUAKAX JONYCKa-
eTcHl NpHMEHEHHE AJA HAchilell CONOHYAKOBHIX TPYHTOB NPH TayOHHE
YPOBHA FPYHTOBHX BOJ He Menee 0,5—0,6 m ot nosepxuoctd, Ilpu sToM
k03¢ PUIHEHT NepeysiaKHeHUA IPYHTOB, HCIOJAb3YeMBIX AJs HACHIH, A0JI-
KeH ObITb He BulNe jonycrumoro mo CHull 2.05.02—85.

ITepeyBnaxHeHHBe TPYHTH, NpeAHASHAYEHHbIE A9 [pUMeHEHHA
B 3eMJSIHOM HOJIOTHE, MOTYT HOJACYLIHBATLCH MK 00e3BOKHBATHCS XHMH-
yecKHMH A06aBkaMu B cooTBercTBuM ¢ ykasammamu CHuIl 3.06.03—85
(UpH COOTBETCTBYIOMIEM TeXHUKO-3KOHOMHMUECKOM OGOCHOBAHWM).

KpyTusra OTKOCOB Hachilell M3 COJOHYAKOBHIX TDYHTOB JIOJiXKHA
6LITh He Gosiee 1: 3,

5.12, B cayuasx, korxa TpeGoBanume cTaGuAbLHOCTH He OfecneduBa-
€TCA B YCTAHOBJEHHBEIE CDOKH CTPOHTEJbCTBA, IPH COOTBETCTBYIOMIEM TeX-
HUKO-9KOHOMAYCCKOM OOOCHOBAHMH  JOIIYCK2eTCH CTajuiHRA MeToA
CTPOHTEJLCTBA € OTKPHITHEM BPEMEHHOH 3KCHOJyATaluH AO OKOHYATEJNb-
HOIO yCTPOficTBAa NOKPHITUA.

HOasi cragufinoro CTPOMTRJLCTBA M3 KaNMHTAJBHBIX THIOOB HamnGoJjee
OpHTOJHO NOKPHITHE H3 COOPHBIX Ke/Ae300€TOHHHX NMAHT HAa NECYaHOM
nojacTuaaweM cioe. OMOHOJHUMBAHHE ¢ YCTpPaHeHAeM BOSREKLIHX He-
poBHOCTefi TMyTeM NePeKJajKH 4acTH OJAMT C IJIRHUPOBKOH MOBEPXHOCTH
OCHOBAHHSI NPOU3BORAT MOcTe (AKTHYCCKOrO OKOHUAHMS KOHCOAUAALMH
ocHopauuda. [IpE KCHO/B30BAHHA HYCPHHIX MBJAH IeCeHOUHBIX MNOKPLITHA
JBUJKEHHE OTKPHBAIOT IO BHXKHEMY LIeOeHOYHOMY HJIH IPABUAHOMY CJIOIO.
Bepxuu#l cjoft MOKPHITHA YCTPAMBAOT NOc/ie (AKTHIECKOrO OKOHYAHHS
KOHCO/IMIaliM ¢1a6oro OCHOBRAHHS, NJIAHHPOBKK M OYHCTKM TOBEPXHOCTH
MOACTHJAIOLIETO €104,

Bpemennaa npurpyska

5.13. HanGosnee mpocTHM H J0cTaTOYHO 5((EKTHBHBIM MeTOLOM
ycKODeHHs OcafKu Hachliefi Ha ocHoBaHum 1 Tuma saBafercd MeTo] 006-
3KaTHst cj1aboro ¢Jos ¢ NOMONIbI0 BpeMeHHON npurpyskd. Ilpu yseaude-
HHH JaBJieHHs] H4 OCHOBAHHE OCAJKA 3aJaHHOH BeJHUHHEl MOXET ObiTh
JIOCTHTHYTa 32 GOsiee KOPOTKHA cpok, Boamomuble BADHAHTH BpeMeHHOH
NpHrpy3KH NMOKa3aHH Ha puc. 13,

5.14. Ilpurpysky B BEAE ROMOJIHHTENBHOIO CJIOH HACHIH Ha BCIO
IUpUHY 3eMasHoro nojotxa (cM. puc. 13,a) yerpamsaloT Ha AOpOrax
C YCOBEPIUICHCTBOBAHHHMM HOKPHITHAMH, TOMIUIMHY HPHIPY30UHOTO CJAOS
npuanmMaioT 0,2—~1% or upoexTHOR TOAMHAL HACKIHH B 3aBHCHMOCTH OT
HecymmeR cMOcOGHOCTH OCHOBaHHA M TpeGyeMOro cpoka YCKOpeHHs Ocaj-
K (06blgHO 1—2 M). YIIOTHeHMe I'PyHTA B IPHTPY3OYHOM C/I0e Mpeny-
CMaTPHBAIOT TOJLKO HPH HeOOXOZMMOCTH obecleYeHHsr BpeMEHHOrO IIpo-
eana. ITocsie OKOHUAHHA PacyeTHOrO CpPOKa KOHCOMMIALMH NPUrPY30UHHIA
clIof CHUMaOT M TPYHT NEPEMEIIaloT Ha CACAYIOULHe YUacTKH JOPOrd
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Puc. 13, Bapuantn BpemenHodl npurpyskn

a4 — yAARSIeMHR NPUrpy3cunnifl caol; 6 — oKBRB2JICHTHAA HArpyska; sTalbsl IPOR3«

BOACTBA palbor: [ - BO3BeRecHHe Hachiny; 2 — TEXHOJOTMYECKHH nepepsis HA NepH-

O]l KOHCOMUIANMUHM; J-— YRaJeHHe DPHTPYyakH; 4 — YCTPOACTBO ONeXAH; § — SKC=
nAyaTannoRELA  nepuoxn

WAN HCHOJL3YIOT B JPYTMX SJeMeHTaX KOHCTPYKLUHMH B  COOTBETCTBHH
¢ DPOEKTOM.

5.15. Ilasi popor BceX KaTeropui, XOraa O/ex/a YCTPaHUBaeTCd NOC-
Jle OKOHUAHUS KOHCOJM[ALHH OCHOBAHHS M ADYTHX BHIOB NDHTPY3KH He
NPeAYCMOTPEHO, B LEAsAX NPeAyNpexXJeHnsn JONOJHHTEALHOH OCajKH OT
IpUDALICHHs JABJICHUS 32 CUET OXEXKAM DPEKOMEHAYeTCS NPHMeHSATb K-
BUBAJIEHTHHI NpHrpy3ousbift caofi (cm. puc. 13,6). Toammua skBuBA-
JEHTHOTO cJOs MOXeT GBITh NPHHATA PAaBHOH TOJIUMHE OJEXKIH ¢ KO3~
¢uunentom 1,5. I'pyHT NPHrpysodHOro cj0s CHHMAIOT HENOCPEACTBEHHO
nepen ycTpOHCTBOM OXEXIHL.

5.16. Ilpr npesBapuTeNbHOR OHEHKE LesecOOBPa3HOCTH NPHMEHEHHN
BpPEMEHROH MPHIPYSKH BMECTO 3aMeHH I'DYHTA B OCHOBAHHH CIeAYET Y4H-
TEIBATh He06XO0ANMOCTb COG/MIONEHHS YCAOBUS

C
(0,5 +—2)H2

Cx

C H

(1 +—=2\pB

Cy
Tlie hnp — TpeGyeMas mo pacueTy TOJINMHA NPHUrpy3odroro cjon; Cp—
cpejiuss CTOBMOCTb YRaaenns 1 m® caaGoro rpynra; Ca — cpenHas ¢ro-
umMocTh 1 M® HachmHoro rpynta (B mene); Cyg— CPEAHSA CTOMMOCTH
yaanends 1wm® rpynra npurpysgu; H — vomuocts caaboro caos; 2b —
WIHPHHA 3eMJSTHOTO NOJOTHAa NOHHM3Y; B — mupyuHa 3eMasHOre mojoTHA
NOBEpXY.

5.17. Pacuer BpeMeHHOH NPHTPY3KM CBORHMTCH K ONPEREJNEHHIO Tpe-
6yeMOfi TOMUMHE NPErpPY30UHOrO CJ0f, OOeCNEUHBAIOIIEro AOCTHXKEHHE
NOJHOR pacyeTHOH OCAAKM RACHOX NPUHATHIX pasMEPOB B 3ajaHHBIA
CPOK.

Haa pacuera Heo6X0AUMO ¥MMeETh CACAYIOIME WCXOXHBIE JaHHLE:

KOHCOJIHJIANOHHble ¥ KOMIPECCHOHHLIE XAPaKTePHCTHKH TIPYHTOB
cJradoit Tosmy;

JaHHHE O reQJIOTHYIECKOM CTPOCHHH M MOIIHOCTH caafoil Tojumy;

CXeMy OTXXATHS BOALI H3 TOJIU NPH €€ YIJIOTHCHHH Harpyskodl (ox-
HOCTOPOHHEE HJIH ABYCTODOHHEE);

hap < (44)
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NOKA3aTe]# CONPOTUBJAAECMOCTH CABULY MPYHTOB caaGofl Tosurm.

5.18. TpeGyeMasi BeJlMuMHA BPeMEHHOR MPHTPY3KH, ofecrneunBaiolas
BO3MOXKHOCTb JOCTHMIKEHHS peanbHEM cjaoeM Hy 3anaHHOfi ocajiku sa
tpeGyemoe Bpemsi Trp, yeTaHaBAMBaCTCS N0 GopMydTe

a, + by, H?b
Tqp

rae bh H py— KOHCOMIHAAUNOHHBIE lTapaMeTphl, ycTaHaBauBaeMble B CO-

oTBeTcTBUN € HPWL. 3 ¥ 7; Ppacw— pacdeTHas (NPOeKTHAS) HArpyska
HACHINH HA OCHOBAHWeE.

5.19. Tonmmua ca0f BPeMECHHOE NPUCPY3KM YCTAHABJIMBAETCHA NO
dopumyde

Papar = + Pa — Ppacar (45)

D
hap.s = cmpar (46)
Yep.up
TIE Yep.mp — CPefHEB3BeUIHHHE yAeNbHMA BeC IPYHTA MPUTPY3KA.
5.20. OpueHTHPOBOYHO BeaAUduHy TpeGyeMOH BpeMeHHOH NPUTPY3KH
Pupar MOXXHO OHPEXe/NTb Ha OCHOBE PelICHHA TeOpHH (UALTPAUUOHHOM

KoHcoMuaanuu no dgopmye
|
Pupar = Ppacy 2,467 paca Cx 1 )
2 —

) (47)
0,81 exp
Hy
rae Cx— X03pDHUIHEHT KOHCOJIHAAUUN, ONPefesseMbLIA ONMTHHIM Iy-
TeM NPH HCHNEITaHAAX HA KOHCOJMHMAALHIO.

5.21. dna oGecneveHus YCTOATHBOCTH OCHOBAHHS HeOGXOAMMO CO-
G/MI0ZaTh YCJAOBHME: CyMMapHAas BedddHHa TNPOECKTHOHR Harpysk M Tpe-
GyeMoit BpeMeHHO# MPUrPY3KHM HE AOJIKHA NPEBHILIATb BeJAHYHHY Oe3o-
nacHON HarpyskH

pupm‘ + pDacq < pg::' (48)

Ecau 970 ycioBHe HAPYIUIEHO, TO BPEeMeHHYIO NPHTPY3KY CjeAyer
NPHKAaALBATE MO YacTAM (KaK B MeTOoJe NMpelBapuTEbHON KOHCOJHAA-
uun) (cM. m. 5.36) WM UPMHUMAThL JOMOJHHTENLHO CIEUUAJbHBIE KOH-
CTPYKTHUBHBIE MEPH IO MOBHIUICHUIO YCTOAYMBOCTY OCHOBAHHS.

B0O3MOXHOCTE COXPAHEHHS YCTONYUBOCTM OCHOBAHHSI TOJBLKO NyTeM
OrpaHdyueHHs] peXMMa OTCHINKA BPEMeHHOM NPHIPYSKM uMeeTcsl HPH yc-
Jn0BUU

Had

pﬁea < p[[pp[[\ + ppacq < pgg:’ (49)
Haud

TAE Pge; — O€30MACHAA HArPY3Ka, BHUMCACHHAS MO YC/AOBUIO GHICTPOi

OTCHINKA CJOSi BPeMEHHOi HNPUIPY3KH NPUMEHUTENBHO K CTENeHH KOHCO-
JNURALME OCHOBAHHUS, AOCTHIHYTOH K MOMEHTY NPUJIOKKEHUS BPeMEHHOH
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TNPUrpysKH; peon — GesonacHas Harpyska HOpH MeMJIeHHOR OTCHUIKe CJOSI
BpeMeHHOt IPUTPY3KH.

ITpy 9TOM, €C/ Praca<Pgag, TO PEHHM OTCHIKM CaMOil HACHNM He
OrpaHPI'-IHBaeTCﬁ, yCTaHaB.vaaIOTCH TOJbKO BpeMsa HayaJjda u pe)KHM oT-

CHIKH BPEMEHHOR NPUTPysKH. ECHM Pupnr-tPpaca>pgey, TO BpeMeHHas
NPUTPY3KA MOXeT OHITh OCYLIECTBJEHA JHAWb C IPUHATHEM CIEUHAbHBIX
KOHCTPYKTHBHEIX Mep Mo OOECNEYeHHIO YCTOWYMBOCTH OCHOBaHHA (YIO-
JIOXKeHHe OTKOCOB, ycTpoficTBo GoxoBLix GepM, cBait m 1. 1.}, [Ipumep
pacuera BeJHYAHH BPEMEHHOM NPHrPY3Kd IPUBEREH B BpHL. 9.

BeprukaabHoe ApeHUPOBaHHE

5.22, BepTHKaJbHBlE APEHH YCTPAuBAIOT B C/A0HX BOROHACHIEH-
HHX IPYHTaX ¢ IeJbl0 YCKOPEHUS KOHCOJNHAAUNM OCHOBAHHS 33 CUET CO-
KpalleHud NMyTH QUAbTPALMH BOJR!, OTHHMaeMoOl U3 caalol ToJIu IpH
KOHCOMUAAUUN. BepTurasnbHble IPEHH CIOCOGCTBYIOT YCKOPEHHIC YILIOT-
‘HeHus ¢gaforo rpyHTa ¢ COOTBETCTBYIOIIHM IOBHIUEHHEM €ro0 CONPOTHB-
JIAEMOCTH CAPHTY, MO3TOMY HMX MOXKHO YCTDaHBaTb TaKXKe B HeIAX MNO-
BHILIEHHsT YCTOMYMBOCTH OCHOBanus (puc. 14).

5.23. BeprukavabHele ApeHn 3(¢heKTHBHE B BOJAOHACHILEHHEIX Opra-
HHYEeCKMX H MHHEPaJbHBIX CHJBHOCKUMAEMBIX IPYHTaX MOIIHOCTBIO He
MeHee 4 M ¢ xosdpduuuentoM ¢uAbTPanHE He MeHee [.10-% m/cyT,
YcrpanBaTh BepPTHKAJbHEE APEHH B NJIOTHHIX MVIMHACTHX I'DYHTaX, a Tax-
Xe B MaJopasfioxyBINeMCA HeYIIOTHEHHOM cJjioe Topda menenecaoBpas-
HO. Db GheKTUBHOCTL ApEH NOBRIIAeTCA B cjaydYadX, Korja JpeHUpyeMas
TONMIA MMeeT OOsiee BEHICOKYIO IOPH3OHTANbHYIO NPOHHIAEMOCTDb, HANpPH«
Mep BCJIeJCTBHE HajMYHs IPOCAOEK APEHHPYIOIIEro rpyHTa,

5.24. BepTukaJbHHE IpDEeHH, KaK DpPaBHJO, CJEAyeT COBMEWATh
¢ BpeMeHHOH HpHrpyskof, oGecnednBarouiei HeoGXOfMMHA FULDaBINYE-
CKHil IPajiMeHT RJA NOJHOIQ CKATUA 3afadHOll HArPY3KOM,

Tonmuna npurpysounoro cios (npu obecrneyeHHOR ycTOMIHBOCTH OC-
HOBAHHSA) B 9TOM ciydyae olipejessercs TpeGoBaHHeM cO3/iaHHf Haropa
B TOPOBO! BOJie, BEJIMYMHA KOTOPOro MO Beell ApeHMpYeMO# ToJule B JIO-
Gofi MOMEHT pPacyeTHOrO BPEMEHH KOHCOJAMAAIMA JIOMKHA OHTh BHIUE
Ha4aJbHOTO IpajiHeHTa PHILTPEUHT FPYHTA

1
byp > (0,5Dyg Iy — Ppace) — (50)
Yup

rae D — sddexTupumit AnaMeTp APeHHpoBaHuA (NPMBHMAaETCH PABHHIM
paccTosHMI0 MeXAY APeHAMH); Ys — YACIBHLIA Bec BOAH B mopax; fo—
HaYaJbpHBIY TPAJHEHT QUABTPALMA TPYHTa C YH4ETOM YUJOTHEHUS BecoM
HacHMA (IPH OTCYTCTBME J1aGOPaTOPHHIX JMaHHLIX TPHHMMAIOT AJf TOP-
da Iy=2; ana una u rEHN [o=>5); pPpacy — HATPY3KA BB OCHOBaHHEG OT
HaCHIM TIPOEKTHOrO -CeueHnsl; Yup — YACIbHEIH BeC IPyHTa, HCHOJb3ye-
MOTO HJist DPUTPY3KH,
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Puc. 14, CxeMa 3eMISHOr0 NONOTHA C BEPTURANBHWMMU JPEHAMA
€ -~ MOATOTOBKA OCHOBaBHUS; 6 — BHJ NOCJE YCTPOACTBA HACKINU

5.25. BepTuxajbHHe JApeHH BLIMOJHSIOT B BHJE CKBaXHUH, 3aIM0J-
HAeMHX neckoM, JlmaMeTp ckBaxuH JoJxeH OwHTh ot 40 no 60 cm
C YYUeTOM TeXHMYECKHMX NMapaMeTPOB NMpUMeHsieMOro oGopynosaxus. Jlas
SaNOJIHEHUs] BEPTHKAJbHHX [APeH NPHMEHSIOT NMecoK ¢ Koa(pduuneHTOM
tuspTpauyy 6 M/CyT.

D eKTUBHOCTb BEPTHKAJLHHX JpDeH 3HayHTe/JBHO HNOBHUIIAGTCH NPU
Jo6aBke K Martepuany sanossenust 5—I18 % (mo macce) umspectn. Ilpu
OpHUMEHeHHY BEPTHKAJBHHX JAPeH HACHIbL HJIM ee HHXKHIOK YacTh TOJ-
wmHO# He MeHee 50 CM cie/yeT YCTPauBaTh M3 APEHHPYOINMX T'PYHTOB
¢ koo duuuentoM QUALTPaunu He MeHee 3 M/cyT.

B 3aBuCHMOCTH OT BOAONPOHHLAEMOCTH T'PYHTa ¥ TpelyeMoOro cpo-
Ka cralwiusani OCajKH pPaccTOsHHEe MeXAY JApeHaMH H3MeHfieTcda OT
2 150 4,5 M,

5.26. Ilpenpapurenprylo OLEHKY BJAMSHES JpeH Ha cpok crabuiusa-
MU OCAJKH MOMKHO NPOBECTH N0 (hopMysie

I \2
Ty/Top =15/ (—2—) : (61)

rie To B Tpp— CPORU CTAGHAM3ALHN OCATKH JJ5 cIa6oro clos Coor-
BETCTBEHHO Oes jApeH W ¢ jpeHamM; Hgp — pacueTHEI# nyTh GHABTPALAR
BOJH, OTXUM4eMOHl M3 YIJIOTHAEMOro CJIOS IPH OTCYTCTBHM ADeH, NpH-
HEMAEMEIl paBHBEIM (aKTHIeCKO! MOIUHOCTH caafoft ToJumu (mpH ee OX-
HOCTOPOHHEM JApPEHHPOBAHNY) HJM NOJIOBHHE 9TOH MOLIHOCTH (NP ABYX-
CTOPOHHEM JAPEHHPOBAHMA); [ — paccTOSHUE MEXAY APEeHaMA,

B cayuae OTCYTCTBHS MECYaHOTO MaTepHA/Ja B HHIKHEH TaCTH HACHl-
mt ¢ Ky He MeHee 3 M/CyT CJe/lyeT NPHMEHATb MPOCHOH H3 TIeOTeK-

CTHJIA,
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BOUCONUAANNN OCHOBAHME ¢ BEPTH-
REabHbiMN ApeHAMH

5.27. [Ipy vWHIMBUIYyaJbHOM NPOEKTHPOBAHHN 3EMJIAHOTO MOJIOTHA
C BePTHKA/JbHBIMY JAPEHaMH DACCTOfHHe MEXAYy HHUMH ONpPENeasioT pac-
YeTOM HCXO[s M3 3aJ@HHOTO CPOKA JOCTHKeHHMs TOJHON OCafKH.

Jas pacyera OcHOBaHHA C BePTHKaJbHHIMH JApeHaMH HeoOXoAHMEI
CleAYIONHe HCXOAHBE JaHHble:

pesyibTaThl KOMOPECCHOHHHIX H  KOHCOJIMJALHOHHBIX HCIHTaHHA
rpyntos caaGoft Tommm;

pacueTHasgs MOUTHOCTB €J1a0oro cijosi (C yd9eTOM YCHOBHH OJHOCTO-
poxHelt MM ABYCTOPOHHeH uAbTPanuy);

pacueTHRle BeJHYHHB! Harpysku # MOJHOA ocaiku caaboll ToJllH.

TpeGyemas creleHb KOHCOMHAANHH M CPOK ee KOCTHKEHHS 3aKai0T-
€A C Y4YeTOM KaNHTaJBRHOCTH JOPOXHOH ojexAn (cM. nm. 1.8) m ycra-
HOBJICHHOT'O IPOEKTOM OpraHH3alMH CTPOHTENbCTBA CPOKA OKOHYAaHHS OT-
CHIKH 3eMJISIHOTO IOJIOTHA.

5.28. Pacuer ocnOBaRMf ¢ BePTHKaJbHLIMM JAPeHAMH BHIOJHAETCH
B BHJE NPOBEPKH NPAaBHALHOCTH NPeJBapHTENbHO Ha3HAYEHHOTO PaccTos-
Hufl MexAy apeHams. CTeleHb KOHCOJNAAANAH OCHOBAHHS (OTHOIICHHE €ro
ocajkd, AOCTHrHYTOHR 3a BpeMsa T, X NOJHOH oOcajZike OT NPOEKTHOH Ha-
rPy3KH) € BepTHKAJbHLIME JPeHaMu OlpeAeJsIoT no gopMyae
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U = 100 — 0,01 (100 — Uy) (100 — Us), (52)

rae Us— CTenelbh XOHCOAMAAUHM OCHOBanHA Oe3 Apen Ipu BepPTHKA/b-
HOW (HIBTPalHH BOAW U3 OCHORAHHA; Ur — TO ke, IPH rOPH30HTANBHOM
¢uaLTpaluy K ApeHaM.

Besuunnn Us u U; ycranmaeanpaior mo rpaduxam (puc. 15). Be-
JAHYHHY $aKTOpa BpeMenH, HeOOGXOANMYIO jisi onpenenesus Us (cm. pauc.
15, a), paccunTHBANT N0 dopMyae

CyT
Ty = 3 ! (53)
Hg
rAe Cs — K03 huUNUEHT KOHCOMMAANMY AAA BEPTUKAJbHOR (HJBTPALMH,
Hgp — pacueTHH nyTh BepTAKAJbHON (HJILTpaNuM, PaBHHA NOJHOA TOJ-
LI¥He CXUMaeMoro cioa I, eci HuXejleXamuid CJIOH COCTOHT M3 He-
APEHHAPYIOMUX rpyHTOB M H /2 — npu nojcTuiaoiieM cjoe H3 ApeHApy-
olltero rpynta; T — TpeGyeMblil CPOK KOHCOJNAAUAH,

®akTop Bpemenu, HeoGXoAuMH naA onpefeienns U (cm. pac.

15, 6), onpenensior no dopmyae

C T
Tpy= ';T ’ (64)

rie Cr— k03¢(UUHEHT KOHCOMHZALHA TIPYHTA NpPH TOPH3OHTAJbHOH
dnabTpaunn; ! — paccTosiEde MeXLy ApPeHaMH.

Ilpn pacuete Apen MOXHO TaKXKe HCNOJB30BATh HOMOrpamMmy
(puc. 16).

Ecay npn nasHaueHHOM DPacCTOSIHMH MeX/y JAPeHaMH He MOXeT
6LITh JOCTHTHYTO TpeGyeMoe COKpalleHHe CPOKA KOHCOMMAAUHH, TO War
JpeH yMeHbIWIAOT ¥ pacuer nopropsior. Ilpmmep pacwetra oOcCHOBaRHA
€ BEPTHKANLHLIMHA APEHaMHM TpuBeleH B npua. 10.

5.29. B ciyuasx gHaudMTeabHOR MOLIROCTH caaGolt rtonmm (10 M
H 6oJlee), KOT'Za HEBOSMOXKHO YCTPOHTb BEPTHK2JbHLIE JPEHH JOXOAf-
HMUMHE [0 NOACTHAJNAMEX MX MJIOTHHX TPYHTOB, AONMYyCKAETCH YCTPOMCT-
BO BHCSUHMX IpeH. PacueT BHMCAYMX ADeH BHINONHAIOT N0 MeToauyecknM
PeROMeHJAIMAM MO NPOSKTHPOBAHMIO H TEXHOJIOTHM COOPYXKeHHS BepTH-
KaJBbHEIX lleCUaHBIX APeH M NeCYaHHX cBail NpH BO3BEJEHHHM 3eMJAHOrO
nojgoTHa Ha caabmx rpynrax (COIO3JOPHHU. — M., 1974, —57 c.).

5.30. Ina ycrpoficTBa BepTHKaJbLHHEIX JPEH HCIOJB3YIOT CaMOXOA-
HHE arperat tuna BBIIC 20/11 uam BBIIC 32/19. Moxer Takxe npu-
MEHATBCS KOMIVIERT OGOPYLOBAHHS ¢ KPaHOM MM 3KCKaBaTropoM B Ka-
yecTBe BeAyulelt Mawuubel, PaGoumM oprasom caykut Tpyba c caMopacs
KPHBAOMUMCA HAKOHEYHHKOM M OTBEPCTHEM IR 3arpyskd (auaep).
Ecan npu BAamamBaHMM Jufepa NPOHCXOAUT 3HAUMTENbHOE YTJIOTHEHHE
rpyHT2 no nepubepHH ADeHH H YIJOTHEHHE DE3KO YMEeHDIIAET NPOHH-
IlAeMOCTh TPYHTa, TO IPeHH CAeAYeT ycTpampaTh BHIOYDHBAHHEM CKBa-
®uH. BoJjee BHCOKYIO NPOH3BOJUTENLHOCT: MMeeT obopynoBamme s

66



g —Q = oo
'o{ 2 \\ ‘\.4[/” <} Al
Sy \\\ & = 019
g " LiH=2 )’,53\13”7\\‘:\%\:\\\
< 05" D S

00
G005 Goi go2 o004 008 G 43 0F 40
@axmop Gpemenu Tg

Pac. 17, Tpad®e paa pacyera momcoammanuy €051 HOAOHACHIEHHOro FPYHTA
€ ApeHaMHLIMU OPOPE3AMH
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Puc, 18, CxeMa 9ACTRIHOrG YXAJCHEUS CPYHTA
a — HOAroTOBKa Tparmen; 6 — pafA nocje yCTPOACTBA HACHIMH

norpyxeHust o6cajnofi Tpy6H rHAPONOAMHEBOM C yJajJeHHeM U3 Hee
TPyHTa DO NpHHUMUIY Dpandra.

Jlas BepTHKAJABHOTO APEHMPOBauHs CAA6HX BOXOHACHHIEHHHX FPYH-
TOB MOTYT MPHUMEHATLCS JICHTOUHBIe APEHH B BHJE HOJIOC U3 reOTEKCTHIIb-
Horo Matepraja. [lupuma nosoc He menee 100 MM, TodmuHa ¢ yueToM
GokoBoro ob6xkaTusi cjiabblM I'PYHTOM He MeHee 5 MM, MMHHMaJbHAs BO-
JIONPOHKIAEMOCTh BAOJL IIOJOTHA B 06xKaToM cocrostHHu 50 m/cyr, war
ApeH MNpHHUMAOT B mpeAedax 1—2 M mo pacdery. Pacuer nposoasr
¢ yuetoM ocoBenHOCcTefl claboro rpyHra, 3afaHHBIX CPOKOB CTDOHTEJb-
CTBA W XaPaKTEPHCTHK IeOTEKCTHIABHOTO MaTepHasia.

Js BepTHKa/MbHEIX JApDeH MOXKHO MHCHOJb30BATh CelHa/bHLIE JeH-
TH W3 MHOTOCJORHOIC KapTOHa HJM I1aCTMacChl ¢ MPOAONLHHIMH KamMi-
anpamu, KapTom nponuTeBaeTcsl aHTucenTHpylomuMm cocraBoM. Cmeuu-
aJbHas TEXHOJOTHA HpelycMaTpPHBaeT TPAHCHOPTHPOBaHHE KaPTOHHEIX
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noJjioc B PYJIOHAX, NOrpyiKeHHe ¢ MOMOMLIO JHJAePA KHHIKAJLHOrO THOA
u ofpe3aHHe JEHTH Ha ypPOBHE NOBEPXHOCTH.

5.31. VYnpomeHHOk pPasHOBHAHOCTbIO BePTHKAMBHOTO APEHHPOBAHNS
ABJAIOTCH NPOJOJbHHE jApeHaxHHe Npopesn. MIX ycrpoiicTBO uenecoob-
PasHO IpH MOIIHOCTH €Jaboro cjost Ko 4 M M BO3MOXKHOCTH COXDPAHEHHA
B c1a6oM I'PYHTe BEPTHKAJbHRX OTKOCOB B TeueHHe BpeMeHH, HeoOXOam-
MOro [Jjs 3alOJHeHHA HPopesn APEHHPYIOUIHM I'PYHTOM.

Paccrosinve MexAy ApeHaXXHEIMH NIPOpPe3fiMH ODHEHTHPOBOYHO Ha-
sHaualoT B mpefenax 1,5—3 M u nposepsaioT pacueroM. lllapuma mpope-
seil HazHauaeTcs B 3aBHCHMOCTH OT llapaMeTpos palowero oprana npa-
MeHgeMoro 060pyioBaHust H cocTabiseT o06uvro 0,6—1 M.

Jlas 3anonuenusi mpopesell HMCNOJB3YIOT MeCOK ¢ KoahdHUACHTOM
¢uabTpanuu He MeHee 3 M[CYT.

Pacyer ApeHaX{HBIX Ipope3ell BHINOJHAIOT MO 4HAJOTHHU C PacyeToM
BePTHKAJbHEIX Aper (cM. mu. 5.27—5.29), HO 1aa onpefencHHs CTeleHH
KOHCOJIHIAIHY TpH TOPH3OHTAJNBHOA (UALTPALMH HCHOJAbL3YIOT rpaduxw,
mpuBefleHHHe Ha puc. 17, rae Beanunsa Up Jana B 3aBHCHAMOCTH OT Be-
apuuant Tp Aas pa3iamuunix 3uauenuit [/H (rze ! — paccrosume Mexay
GOXOBLIMHU NOBEPXNOCTAMH Ipopeseit).

Jacruunoe yaajaeHue cradoro rpyHra

5.32. Ynanenne BepxHell yactu caabofi TOMIIM C 3amOJHEHHEM TpaH-
med APEHHPYIOUMM PPYHTOM [J2eT KOMIIEKCHHA 3(dexT NOBLIIEHHA
TPOYHOCTH M YCKODEHHs NOCTHIKEHHsI cTaGHJIbHOCTH OCHOBaHHA.

Uactuusoe yaajeHue cJlaboro TPyHTa M3 OCHOBaHUS HACHIIH Lede-
coo06pasHo B cayyasx:

HEOOXOAHMOCTH XECTKOTO OTPaHHYeHHS OTMETKH Npoe3dxell wacty,
Korga coGmiofieHne yCnOBHS HPOYHOCTH TPeOyer ycTpoficTBA MaccHBHOM
HACHIIIH OlNpe/ieleHHON TOJIMIMHEI,

ecqaH BepXHHE CJI0M cJAaGof TOMUM HMEIOT 3HAYHTENbHO MeHbUIYIo
NPOYHOCTD, UeM HHIKHHE;

JUis yCKOpeHus CcTaGHJH3aIMM OCajKH, €C/aH N0 KakuM-auGo npmud-
HaM Helejecoo0pasHO NpHMeHEeHHe BpeMeHHOM NPHUIPY3KH MJAH BeprH-
KaJLHOTO APERHPOBAHUSL.

Tunosass cxeMa KOHCTPYKIMH € YacTHYHOH 3aMeHo# cnaboro cjos
noxasaHa Ha puc. 18.

Pacuer KOHCTPYKUMM C YacTHYHBIM YyJajeHHeM CaaGoro rpyHra mpo-
BOJAT OOIIMMH MeTORaMH, ONHCaHHBHIME B pasi. 1, 3, 4 ucxoas us Tpe-
GoBaHHH YCTOMYHMBOCTH, CTAOHH3AIKH OCAJAKH H NPOYHOCTH.

Mpr pacyere ycrofquBocTH HeO6XOAUMO YYHTHBATH 3arayl/ieHne no-
JIONIBEL HACHIH OTHOCHTEJBHO IOBEPXHOCTH IPYHTA.

Pacyer raybmnbn 3ameHsl cina0oOro rpyHTa H3 YCJAOBHSI YCKOPEHHSA
OCaAKH BHIOJHSIOT HO (opMy.Ie
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Hygu=H|1— ‘/-—-ﬂ)— , (55)
pacu

rize H — nonHas TOMIHHA CHUMAEMOro CJosi; frp — TpeOyeMblii CPOK A0~
CTHMKEHHA OCAaJKH JONYCKAaeMOH MHTEHCHBHOCTH; Ilpaex — PACUETHBIf
CPOK JOCTHIKEHHS! MOJHOH ocaiku Oes sameHH caaboro rpyura (cw,
npun. 3 u 7).

Ipeasapnreasnoe ocymenne caadoii Toamu

5.33, CymiecTBeRHOe YAYUIIeHHE CBOACTB ROJOHACHINICHHHIX OPTaHHU-
YeCKMX TDYHTOB, B TOM UHCJe COKPalleHHe BEJHUHHB H JUJIHTEIbHOCTH
OCajJiK¥, NOBHILUEHHE Hecyllefl CMOCOOHOCTH H HPOXOAMMOCTH B NEPHOX
CTPOHTE/IbCTBA MOCTHTAIOTCA INPEANOCTPOCUHHIM OCYIIEHHEM OTKPHTHMH
kaHaBaMy, O6A3aTesbHLIM yciaoBueM 5((eKTHBHOCTH OCYUIGHHS SBJA-
erca JOCTAaTouHOe BpeMsi HeficTBUs M ofecliedeHHe HENPEPHIBHOTO CTOKA
BO/JB! H3 KaHaBHL

Kak mnpaBuno, coopyxeHns A8 NOPEANOCTPOEYHOTO OCYIIEHHS HO0-
POXHOR NOJIOCH ‘B NepHOJ, IKCIIYaTAUMH AOPOTW AOMIKHLI CAYKUTH BO-
JIOOTBOJHBIMH COOPYKEHUAMY.

Ocyurenue BOPOXKHOA NOJOCH CACAYeT BHINOJHATL HE NO3AHEE, UEM
33 TOA 0 CTPOHTENbCTBA HOPOKHOM OZeXAHW (UpH CTaAHAHOM CTPOH-
TeMLCTBE 3EMJAAHOE NOJOTHO MOMKHO YCTpaMBaTh OJHOBPEMEHHO ¢ ocy-
wennem). IIpy HeoGXOAUMOCTA MOBHIIEHAS NPOXOJUMOCTH GOJIOTHHIX 3a-
Aexxell B 30He NPOM3BOACTBA PpabOT MX OCyueHHe BHNOJHAKOT 32 1—2
roja 0 Hadajaa CTPOMTENLCTBA.

5.34. OcywnTe bHEE KAaHABH YCTPAMBAIOT CHMMETPHUHO MO OGeHM
CTOPOHAM 3eMJISTHOTO MOJIOTHA Ha paccrostiyM 2—3 M OT NOAOMIBHE Ha-
CHIMM C MAKCHMAaJbHO BOSMOXHOX MO YCAOBHAM CTOKa M NPOM3BOJACTBA
pa6oT ryyGHHOR.

IpoosbHEE yKJIOH MO AHY OCYUIMTEJBHHIX KaHAaB AOJXEH GHITh He
menee 5%, (B HavwaJpHHIX yd9acTKax Aauuoit Ao 200 m — 3%p). Kpyrus-
Ha OTKOCOB OCYLIHTE/bHHX KaHnap cocrapaser ot 1:0,25 ana manopas-
noxuBiuxes Topgos 1o 1:1— nasa cnabuix oprano-MuHepajbHLIX M MH-
HepaJbHLIX TPYHTOB.

Meron, npexsaputensHofi KOBCOMNAALAN

5.356. HanGosee mpocTHIM H AOCTATOYHO 3((PeKTHBHHIM MeTOAOM HO-
BHILICHAS YCTONYMBOCTH HACHNA Ha CJAGOM OCHOBAHMH SBJSIETCH METOR
NOCTENIeHHOTO 3arpy:KeHust (MpeJBapHTe/NbHOR KOHCOMRIALHY).

IMocremennoe sarpyenne npuMeHsietcss Ha ocHoBamusax II Tuma,
a TakXKe HA OCHOBaHUAX | THOA NMPH MCNOALIOBAHHK BPeMEHHOR MPUrpya-
KH B CAyvasx, Korga ycToHuuMBOocTh cjaGoit ToJamu B OPHPORHOM CO-
CTOAMUR HEJOCTATOUHA AJf BOCHPHMATHA NPHKJAAALIBAEMOH Harpysku,
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Pue. 19, CxXema BOsBejeHHE HACHIR METOAOM WOCTENEHHOrO .3arpyXenus (npeasa-
PHTEIbAGH EOHCOAHAANMH)

[Ipunauun MeroAa MOCTENEHHOrO SarpyeHWsi 3aKJIOHaeTcs B Ha.
SHAUGHWH ONpEQJICHHOrO peXHMa BO3BEfleHAs HACHIH, COOTBETCTBYIO-
Mero NOBHIUEHHSA NMPOYHOCTH IPYHTA ¢jaGoro cnof NpH YIJIOTHEHHH €ro
RabjeHueM Hachind. TpebyeMulf pexuM BO3BeleHAs] HACHNHA oNpefens-
€TCS HCXOAA M3 YCIOBHA Poaxr<Poes, KOTOPOC HOMKHO COGMIOAATHCH
B moGof MOMEHT COOPYIKEHUS HACHIIA.

CxeMa MeTOZa UpPEIBAapDHTENILHOR KOHCOJHJANUM TOKa3aRa Ha
puc. 19. CymecTseHHOe 3HayeHHe B JaHHOM CJIy4ae HMEeT yNPOUHAEMOCTh
cjaboro rpyaTa npH ymJAOTHEEHH; MPUMeHeHHe METOMA NMOCTeNeHHOro 3a-
rpyxenns Gyier TeM sbdeKTuBHEE, YeM WHTEHCHBHee YUPOYHSETCH CJla-
Ouilt rpyHT. B sTOM OTHOWEHMH HAuOOJee ONAarONPAATHEIMH SIBJIAIOTCS
Topgsnke rpyHTH. [PyHTH THO2 HOMLAWEBLIX TJAHH YIPOUYHSAIOTCA MaJo,
B CBf34 C yeM NpHMEHeHHe PaccMATDHBAEMOrO MeToJa NpdH Takux TPyH-
Tax OKaskBaeTCs MaJOONPABJLAHHHIM,

5.36, Pacuer pexuMa NOCTENIEHHOTO 3arpyXeHHs IPOM3BOAAT HA
OCHOBe yueTa B3auMOCBfA3W NOKa3aTejefl BJaKHOCTH, NPOTHOCTH H OCaA-
KM cnaGoit tosm, [Ipm sTOM pACHETHYIO BJAXKHOCTH TOJILH, COOTBET-
CTBYIOMYIO TOll WM WHOH Be/MMUAHE OCAafKH S;, YCTAHABJHBAIOT NO (HOP-
uMyse

St
W = Opgg — (l,57-:9———~—0,57) (®gaw — Okon)» (56)

ROH

TI€ Wgay H Oyorm — COOTBETCTBEHHO HauajibHas W KoHedHas (T. €. 9KBH-«
BaJIeHTHasl 3af/laHHON Harpyske) BJIaXXHOCTh TPYHTa; S; — ocalka 3a
Mo00i OTPe30K BpPeMeHH; Sxom — PacueTHas (MONHAfA) OcafkKa NPH AaH-
HOH Harpyske.

Ilpumeuanne Popmyna npuMenuMa npH S¢/Skon>0,4.

Pacuer cnenyer BHINOJHATHL IPado-aBaJNTHYECKAM METOAOM B cJje-
OyiomeM nopsjxe:

3apaBlINCh TPeMA-UeTHPbMA 3HAUYCHHSMH OCAAKH S; M 3Hag pacs
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ueTHYI0 (KOHEYHYIO) OCafKy Swos, BBMHCAMIOT SHAYCHUST DPaCYCTHONR
BJIaXHOCTH, OTBEYAIOLIHE STHM OCajKaM, MO NpHBeAeHHOA dopMyde;

N0 IKCNEPUMEHTAJIBHLIM PACUETHBIM KPUBHM Qu=f(®) u ¢, =[(®)
ONpeJeNfAIOT 3HAUCHUA Q H €, AIA NOJYUCHHHX 3HAYHHH BJAAMHOCTH;

HpH HAAJEHHHIX @, B C, BHIUUC/AIOT 3HAYCHHA pgea IO BhIpae-
Hao (14) ¥ cTPOAT 3aBHCHUMOCTh Poea=[(S);

NOAYUEHHYIO KDHBYIO 34MeHSIOT HEKOTOPOH CTYneH4aToii JHHHeH,
orobpaxaiomefl peajbHEd XapakTep Npouecca OTCHNKH HacHLnu; CTy-
NeHYaTyIo JIHHHIO OPOBOAST TakuM 06pazoM, uToGH ee abCUHCCH He OT-
argamuch Goaee geM Ha 10 % ot abeumce saMeHsIeMHX KPHBOJAMHeHHLIX
y4acTKoB {4TO OGecneunT NMpHMepHOe NMOCTOSHCTBO (haKTHUecKoil Harpya-
ki), [TocTpoennas nuAUS NPeACTAB/IACT COGOH AOMYCTHMHM PEXKUM OT-
CHINKH, NIPeACTaBJCHHEI B (DYHKIHH OT OCAAKH;

OnpefensioT pacyeTHHle 3HAUYEHHS BEPTHKAJ/bHLIX CXKHUMAOLIMX HA-
OpsiXeHu#l B cJ0Oe NPH NPHHATHX CTYNEHAX HArpPy3KH Ha MNOBEPXHOCTH
H CTPOAT KOHCOJHMJAUMOHHEE KDPUBHE [J8 3THX CTyNeHeH B BEAS 3aBH-
CUMOCTH OCaJK¥ OCHOBAHHS OT BDEMEHM IIpH Pa3/MUHLIX Harpyskax Ha
[OBePXHOCTH;

HCNOJb3Ysi TPaduK peajbHOTO peXuMa OTCHIKH M NOCTPOCHHHE
rpadmrn KOHCONMMAAIMH, CTPOAT FPa(MK OCAfKH BO BPEMeHA C YHETOM
pexuMa HarpyxeHua. I'paduk gaer BO3MOXKHOCTH IOJYUYHTH HCKOMYIO
3aBHCHMOCTb peXXHMa Harpy:KeHHsl B 3aBHCHMOCTH OT BpeMeHH. DTy 3a-
BHCHMOCTb MOJXHO TepecTPOHTb HETOCPEACTBEHHO B TEXHOJOTHYECKUi
rpadyK 3aBHCHMOCTH TOJIHNHHE HACHIIHOTO CJOS OT BPEMEHH.

Ipn pacdere MeToja MmpeABapHTENbHON KOHCOMHAAUMH ee BeJqUYHHA
onpedensiercss 0e3 AeTaJbHOTO yueTa BTOPHYHOH KOHCOMMAamun (NpPHMep
pacueTa npuBeAeH B mpuia. 11),

[Ipu cnouctoit ToJe pacyeT OCJAOKHAETCHA, OJHAKO MPUHIMI COXpa-
HAeTcs Takoft xe. 37ech HeoOXOJZHMO TOJBKO YYHTHBATb, YTO HA pas-
HHIX 9TaNax KOHCOJMAALMH ONMACHEIM MOXeT OHTh He OJMH M TOT Ke
ciod.

5.37, Has ynpouleHus NPaKTHYECKHX pacueToB Lejecoo0pasHO BHI-
NOJHATL MX B OOpaTHOM NOpsAKe: 3aJaBLUHCh DeXMMOM Harpy:KeHHS,
HauGojee peadbHHM [/l KOHKPETHHIX YCJOBMit NpPOM3BOACTBA pador,
[POBEPSIOT BO3MOMHOCTb M0 OCYUICCTBJEHMs, ONPEACINB BEJHUHMHH Oe-
30N1aCHO HATPY3KH Ha HECKO/bKO MOMEHTOB BDEMEHH H CDaBHHB ee
¢ (harTuYecKOf Harpyskoil B oT# MoMeHTH. Ecin GesomacHas Harpyska
OKaxercs B Kakoi-1HGO MOMEHT MeHblle AeHCTBylomeH, To HeOOXOIHMO
U3MEHUTH PeXUM OTCHIKY ¥ BHOBb BLIIOJAHHTD NPOBEPKY.

Beanuyudpt cTynmeHell HarpyxeHus cJjedyeT NPHHEMATb KPATHBHIMH
TOJIIHHAM CJI0eB, NPHHHMAcMBIM [0 YCJOBHAM TEXHOJIOTHH NOC/JAOHHOrO
YIUJIOTHEHHST HACHINH,
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Ycrpofictso GOKOBLIX NpuUrpy3ounux npusm (Gepm)

5.38. Ilpym Hanuuuu AOCTATOYHOM MOJOCH OTBOAA H HeboabuioM pac-
CTOSIHMM TIEPEBO3KH IpyHTa 2((peKTHBHHM crnocoboM obecneyeHus ycroit-
YMBOCTH OCHOBAHHS ABJAIOTCS OOKOBBle IPHrPY304HLIe NPHU3MH (GepMi).

Jas ycrpoicTBa NPHIPY30MHLIX NPH3M NPHTOLHE JOObe I'PYHTH 3a
HCKIIOUEHHEeM NepeyBaaxHeHHRX. [lupnna mpusm jnsa yro6crBa miaHu-
POBOUHBIX paGoT Ao/mxkHa OHTb He MeHee 4 M. IJoBepXHOCTb NpH3M
JIOM3KHA UMeTh mouepeyHH yKiaoR 20-—30 %o (pre. 20).

Ipn npoextupopanuy GOKOBHX NPUIPY3OUHHIX NPU3M PacieTroM oOf-
PERESIIOT NX BHCOTY W IUHPHAY.

5.39. D(deKTHBHOCTD OGOKOBHIX NPHI'PY3OYHEX NPH3M ONpejensercs
BO3MOIKHOCTBIO NOBBIIeHHs GesonacHoit Harpyskd. I1pu nocratouno Goun-
wofi 'IupHHE NMPH3M HX MOXHO PacCMaTpPuBaTh KaKk beckOHeuryio OOKO-
BYIO NpHUTPY3Ky, NpU HaMHYMM KOTOpoii Oe3omacHas Harpyaka ompejes-
eTcs BHIpaxeHHueM

¢+ Y2op tg
Pes =———E———5" + Po.x (57)
jed

rae fon — BeanmunHa ¢yskuuu P, orBeualomas camoft omacHofi TOuxe
B OCHOBAZHHH, DaclNOJOMXEHHOR Ha TrOPH3OHTE Zon; Po.m — BeaHUHHA GO-
KOBOH IPUTrpY3KH.

DddexT npuMeHeHua OGOXOBOY NDUTPYSKH MOXHO paccMaTpHBaTh
KaK CHHKEHHE pacueTHON BeJMUMHH AeACTBYIOWEHR HATPY3KU Po

Ppaca = Po — P6.n- (58)

TpeOyeMasi ToNIMHA TPHrPY3OUHEIX NPH3M ONpejefseTcs BRpaKe-
HHEM

pip = Bo—Poea (59)
Yup
rie p— NpOeKTHAass Harpy3ka Ha OCHOBAaHHE HACHINH; Poes — Ge3omac-
Has Harpyska AJas NpoeKTHPYeMOH Hachnu 0e3 GOKOBHIX JIDHI'PY30YHHIX
NPHU3M; Ymp — CPE/HEB3BelleHHHH yJeNbHBIA BeC IPYHTa HPUIPYSOUHHX
npH3M.

To/nuHa NPEIPY30YHHX IPH3M OrpaHHUMBaeTCA YCAOBHeM obecme-
YeHUS] YCTOHYMBOCTH OCHOBAHWA NOJ Harpyskofi OoT caMmux npuaM. Jlo<
nycKaeMasi Harpyska orT GOKOBHX NIPH3M HA OCHOBaHHE OPHEHTHPOBOYHO
MoxeT ObTh ONpeeseHa N0 GopMye

Pron = Mg ¢ (60)

rae Mg— QYHKIHS yria BHYTPeHHEro TPeHHS TPYHTa; ¢ - CUelJenue

rpyHTa,
M~ q ] ®1

@ 7
tgtP(ctng——,[+ fP)
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Puc. 20. TMonmmenue YCTOMIMBOCTH OCHOBAHMA HACHIH ¢ NOMOINLIO HOCTOARHOM
OKOBOA MPUrpysKHn

Orciopa MakCHMAJbHas TOJIMHA [PH3M
pmax _ oy LA (62)
6.1 @ .
Yup
Heo6x0n1uMag wupMHA NPUIPY30YHHX NPuU3M YCTAHABJHBAETCA H3
yCIOBHSI aKTHBHOTO BO3XeHCTBHA B TOUKAX M 30HAX, B KOTOPHX Hamps-
XKeHHOe COCTOsiHHE OT Beca caMofi HacHIIM OKaaeBaeTcsl HanboJsee omac-
HHM 10 YC/IOBHIO HAPYIIEHHS MPOYHOCTH.
Ipr momuoctu cnaboi tommu H>Hme, IIHPHHA NPH3MH ROJKHA
6HITh He MeHee

(1-+0,8cos ) }
= —_— 1. 63
! bcp{ 0,6sina (63)
Mpu H<Hpayz COOTBETCTBEHHO HMEEM
2beop H
~ 2 Zep g2
I~ Vb°p+ ea H bcp+1,3H, (64)

rae bep — MOJMYUIHPUHA DPOEKTHOR HachiM (6e3 MPUrpY30UHBIX HPH3M)
no cpeaxel JHHHH.

Beanunna Hpey YCTaHABJHBAETCA IO BLIPAXKEHHIO

cosat 0,8
H =bop———— . 65
max cp Sil’l o ( )
3nauenns yraa BHAUMOCTH @ ONpeleadlOTCd H3 BRIpAaXKCHUSA
sina ccos @ sing
= + . (66)
T Po T

Hns rpaduueckoro onpefeneHHsi yria BHJHMOCTH CTPOHTCS 32BH-
CHMOCTh yy=Sin @/t — JieBasi 4acTh BHpaxenus (66). 3aTeM Ha Ty xe
CETKY KOODJMHAT HAHOCAT IpAMYI Yo=m-+na (m=cfcos @/pg; n=
=S5in @/ft), NpeJCTaB/AMmY0 coGoit NMpaByw vacTbh BHpaxeHHa (66).
AGcuucca nmepBofi OT Hauada KOODAMHAT TOUKM MEPECeYeHHs MOCTPOEH-
HHX $YHKUUA onpelenuT HCKOMOEe 3HayeHHe yria o (0OpHMep pacuera
NpUIPY30UHBIX NPU3M Aad B npui. 12),
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CHuxeHye Beca HACKIIN

5.40. B nenfsix yMeHbIDeHHsl Harpy3k# Ha HENOCTATOYHO yCTOHUHBOE
OCHOB2HUE NPH COOTBETCTBYIOIEM TeXHAKO-SKOHOMHYeCKOM OGOCHOBaHHH
MOXHO YCTpaHBaTh HaCHOb H3 MaTePHAJOB ¢ IVIOTHOCTBIO MeHbllle, 4eM
y o6udHOro rpyHra.

HauGosee NPHrOAHLIME JJSt 3TOR LeJaW SABJAIOTCA HIJAKH, HCKYCCT-
BeHHHle TPaHyJHPOBaHHble MaTepHaJnl (arJomopuT, KepaMsuT), 80.0-
IIJIAKOBHIE CMECH — OTXOJBl TeIJIOBHX 9JeKTPOCTaHUMA H T. I

Ins BpeMeHHHIX CeJbCKOXO3RACTBEHHLIX H MPOMBLILLJICHHHIX JOpOT
€ DepexXOAHBIMY M HU3IIMMH NOKPHITUSMH MOMHO HMCHOJb30BATbh ONHJIKH.

KonctpyupoBanne H pacier Hachmlel M3 HeTPYHTOBHIX MaTepHaJOB
BHITIOJHAIOTCA [0 OOMM NpaBHJIaM, K3J0XKeHHBIM Buime, Hacuwnu u3
ONKJIOK M JIPYTMX OPT2aHHYECKHX MaTepHAJOB He3aBHCHMO OT KOHCTPYKIWH
JOPOIKHOA OZEKJE! JOMKHE OHTb NOJHOCTbIO (BK/IOYAA OTKOCH) 3aKpHI-
TH CJIOGM MHHepaJ/bHOrO TpyHTa ToJmuHof 20—30 oM.

anMBH@HHe FeOTEKCTUALHBIX MATEPUAJIOB

5.41, Ilpu cTpouTenbcTBe aBTOMOOHJBHHIX NOPOT Ha Y4acTKax 3ase-
TaHus cJa0BIX PYHTOB HPOCJIOMKH M3 reOTEKCTHJS 1eaecooGpasHO yKJa-
AuIBaTh AJA CNeAYIOLINX Legefi:

NpuGAUIKEHUs CPOKOB YCTPOHCTBA NMOKPHITHS 3a CHYET YCKOPEHHA
OCaJKH HACLIIM M CHUXKEHHA ee HepaBHOMEPHOCTH;

DOBBILIEHAST YCTOHNUHBOCTH HACHINY;

yeTpofictBa BPeMEHHHIX JOPOT, MOADLE3ZOB M ILIONAafOK;

YAYULIEHHS] YCAOBHH OTCHIKY M YNJIOTHEHAS HACHIIH;

pa3jieJieHHs CJIOeB Pa3JHYHLIX TPYHTOB B Tesle HACHINH;

yCTpOficTBa BepPTHKAJLHEIX JEHTOYHLIX JPEH.

Ipocaofika U3 reOTEKCTHAR B AOPOIKHON KOHCTPYKIHMH BHIIOJHAET
poab:

OHALTPA, NpPENATCTBYIOMIETO IEPeMElIHBAHMIO CJOEB HECBS3HEIX
¥ CBA3HLIX TIDYHTOB MeXAy coGOH npH MuHAMHYCCKHX BO3JeHCTBHAX
A 3a[epKHUBAIOLIEr0 B3BellleHHEIEe B BOJAE I'PYHTOBLE YACTHIH;

IpeHsl, cnocoGeTByIOWE OTBOAY BOAW H3 OKPYMKAIOWIEIO TIpYyHTA
¢ MaaelM KO3(p¢uuueHTOM (HUALTPAIHH, CHHXKEHHIO IOPOBOrO XABJICHHS
H HNOBHIIEHHIO IVIOTHOCTH M NPOYHOCTH IPYHTA;

ApMUDPYIOLIEr0  3/1€MeHTa, IepepaclpeeAONero BO3HHKAIOIAe
B TPYHTOBOM MACCHBE HANpSIKEHHS M YACTHYHO BOCIPHHHMAIONIEro pac-
TATHBAIOLINE HANDPAKEHHL,

5.42, INpu NpoeXTHPOBAHMH JOPOMHHX KOHCTPYKUHH € NPOCAOHKa-
MH H3 TeQTeKCTH.AS8 HeOOXOAMMO YUHTHBATh, UTO OHH OZHOBDEMEHHO MO-
I'yT BHIOJHATL HeCKOJbKO (hyHkuumii. Tag, mpocioiika B OCHOBAHHW Ha-
ceiE MOXeT OHITh HPHMEHeHa Kak TEXHOJIOTMUecKas Mepa — IJIf yayd-
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IieHHs1 ycaoBHft Mpoe3fia MOCTPOCUHOTO TPAHCNOpPTAa M YIJIOTHEHHS IPYH-
Ta B HHJKHeR 4acTH HACHIIH, OJHOBPEMEHHO BHINOJHATH POJb JpPeHH, CIO-
cOBCTBYIONIEl YCKOPEHHIO OCafKH caaBoro rpyHT2 B OCHOBAHHH HACHIIH,
B apMHpYIOMEro oaeMeHTa, MOBHMIAIOLICrO YCTOHIHBOCTh HACHIH.

5.43. CporH XOHCOJHJALHUN HACHeH U YCTPOHCTBA MOKPHITHI NOCTO-
SIHHHX JAOPOr MOryT GHITb YCKOpPEHH C NOMOIILIO NMPOCJAOHKH M3 FeoTeK-
CTRAA, NPEARAIHAUCHHOR ANs:

CHHXKEHHSI MOPOBOro JaBAeHHA B JA06OM CJoe [yTeM YCKOpPEHHOIo
OTBOZ2 BOJHI H3 OCHOBAHHS;

yaydmlends ycaoBuii c6poca OTKaroi X3 OCHOBaHMS BOAH B MO-
HepeYHOM HaNpaB/eHMN 32 IPeAeJaMH HaCHIIN;

nepepacnpejiesieHHss OCajKH NO [ONepeYHOMY CEYeHHI0 HACHIOH C
yMeHblIeHeM ee o OCH;

YMeHbIICHYS HePaBHOMEPHOCTH OCajiOK OCHOBAHHS HACHIIN, CBA3aH-
HOJ ¢ nepeMenHof ruy6uHOR GoJOTa;

BEIBOZA BOJH H3 TeJa HACHIH, COOPYXXaeMof M3 HepeyBJaXKHEHHO-
rO rpysra.

OauOBpeMeHHO € 3THM NPOCIORKA A3 I'eOTEKCTHJIA MOXKET yJaydilaTh
YCJIOBHST OTCHIKH H YIJIOTHeHHs HACHIIH.

Toamuna npociofikn U3 reoTeKCTHIs, HCHOJL3YeMOR B KauecTBe JApe-
HH, DOJ, pAcUeTHOR Harpysko# OT BHIlleJeXKaWIMX CI0eB NOMKHA OHTH
He MeHbllle 2 MM. B GonbmHHCTBe ciy9aeB 3TOMY YC/JOBHIO YAOBJ/ETBO-
PAIOT reOTEKCTHb TOJUIMHOA B HEHATPYXeHHOM COCTOSIHHH He MeHee
3,5—4 wmm. Toamuuy reoTekcTunis WOX pacueTsoff Harpyskoil ycramas-
JHMBAIOT NpPEeLBapHTE/bHO IyTeM JaGOPATOPHEX HCUHTAHHE reQTeKCTHAA
Ha CHUMAEMOCTb,

5.44, Jlpenupyouylo npocjaofiky cjefyer YKJAaALBATh HA TIIATENLHO
CIIIAHHPOBAHHYI0 NOBepXHOCTh, IIpn OTchmKe c/0s mOBepxX HDPOC/IOHKH
JOMKHH OHTb NMPHHATH MEPH, HCKJIOUAlOMKe MeCTHOe 00MKaTHe FeOTeK-
CTHAA NP YKaTKe HACHIM HJH JBHUKEHHM [OCTPOEYHOrO TPaHCIOPTa
H De3Kkoe YMeHBHIGHHE TOMIHEH IPOC/ORKY, OCOGEHHO MOX KOJEAMH, UTO
MOXET BHI3BAaTh HapylIeHHe Mpolecca APEHHPOBAHHA,

KosayuectBo Boanl Q, KOTOpOE MOXKET OTBECTH NIPOCJOHKA H3 reoTeK-
CTHJIfl, ONPEeAe/IsIOT N0 Gopmyane

Q=Kgd I (1 —2rp), (67)

rae Kg — xoapdunuent GUILTPALEM FEOTEKCTHIST B INPOROJBHOM Ha-
npaeJeHuH, YITIOTHEHHOr0 Harpy3kol oT Beca HacHmnm p; d — TOJMIMHA
MaTepuaja B HeHarpyiKeHEOM cOCTOsiHME; [ — ruapaBinHvecKuil rpaju-
€HT; Ap — OTHOCHTe/bHAsi Ocafika MaTepuaja HOjA jeficTBHeM Harpys-
KH p,

[Mpr ncnoab3oBankA B POAM CAMOCTOATEIBHON IpEHH, YCTpanBaeMoi
B TeJe HACHNM A3 cA1aGOADPEeHMPYIOWIMX TPYHTOB, NOJOTHA TFEOTEKCTHANA
YKJIAHBAIOT B BAAE CIVIOLIHBIX NPOCJCEK, Pacno/araeMHX B OZHH HJH
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Puc. 22, KosHCTpYRIMA HACHNOE ¢ NpPO-
pessgmn, NEPeEPHTHMN OpocaoRKOf
H3 reOTeRCTHJABHOIO0 mMaTepmana, mpo-

nomennof
Puc. 21, KoHCTpykuus HAcHOn HA 2 — Ha BCKO MXPHHY Hacenu; 6—Hap,
cnaboM DCHOBAHMH TIPOPE3siIMH ¢ BLINYCKOM 38 npeaean
npope3n He MEHee 4YeM Ha TpH c¢ -
a — mpocqofika H3 Te0TEeKCTHALNOTC pHHBI! [ — macHllb; 2 — GepMa; 3 —
MaTepHaJa B OCHOBAHMH Hacunu; 6 — npociaoiika; 4 — npopesk mupuHOH
HAZ HYOKHefl YacThi0 HACHIIY H3 MeCT- 0,1 M; 5— mepanmfi topd; 6 — Ta-

HOrO rpyHTa; I -— mecuada$ HachHb;
2 — npocyofiga; 3 — MeCTHHIf HACHII-
HOA rpyuT; 4 — cnabuift rpynr

awlit Topd

Puc. 23, KOACTPYEDUH HACKIMH

a — ¢ 3aMkuyTtofl; 6 —cC pasoMKHY-
To® oOOOfMaMK H3 TeOTEeKCTHJIBHOIO
MatepHaJa

HECKOJIBKO PSJIOB IO BCeft mApHHE HACHINM ¢ nmomepedHsIM YkAoHOM 40%g
H BHIBOAOM KpaeB IPOCJIOEK HA OTKOC.

5.45. Ilpn uCHONL30BAHWE J1J11 YCKOPeHHs OCaiKH OCHOBaHHS Jpe-
HUPYIOIHE NPOCAOAKH M3 reOTeKCTHJH YK/IAaABLIBAIOT HeMOCPeACTBEHHO Ha
eCTeCcTBeHHMH caabblii I'PYHT HA IIHPHHY MOJOLIBH HACHNH C 3anacoM
no 0,5 M B kaxayio cropony (puc. 21). IlosoTHa cluHBaloT Mex Ay coboi

qu60 YKJAaABBAlOT BHAXJECTKY C NEPEKPHITHEM COCeJHHX MOJOTEH Ha
BeJIHYHHY

= 150,28, (68)
rae S — pacueryas ocaixa, CM.

CBapka uiu CkJIeHBaHHe NOJOTEH He AONYyCKaloTCH.

KoHCeTpyKimio ¢ ApeHupyromed NpOCaOiKON H3 FeOTEKCTUIA PEKOMEH-
AYyeTCi NPHMEHSITh B CJy4ae, ecsil Hachilb HJIM ee HHIKHAS 4acTh OTChHI-
NaHbl M3 TpyHTA ¢ Ko3hduunenToM dHAbTpanuu MeHee 1 m/cyT.

ITpociofika W3 TeOTEKCTHJS B STOM Cly4Yae MOXKET TaKiKe BHINOJ-
HSITb POJIb (GUJBTPa, NPeJIOTBPANIAIONIErC 3aMJeHHe Necka B HUXHel dac-
TH HacHN¥ M o0ecleYHBAIOIIEr0 COXpaHEeHHe ero (PUALTPALMOHHOM CIO-
CcOGHOCTH Ha NMPOTAXEHUH BCEro Nepyroja KOHCOJHIANHH,

[Ipun ucnonb3oBauMH NPOCAOHKH M3 I€OTEKCTHAA A YCKOPEHHA
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H CHHIKGHAS HEPaBHOMEPHOCTH OCAJKH OCHOBAHMSI DPACYETHYIO CTeNeHb
KOHCOJHJauny ocHoBanHsa Up, IPH JOCTHXKEHMH KOTODPOR paspeliaercs
yCTpauBaTh HOKPHITHE, MOXHO CHH3HTh Ha BeJHMUHHY NOHHKAIOLIETO KO-
spuunenra K, mo cpaBHeHuio c TpeGyeMoii HopMaMu Beauaunoii Ux
B COOTBETCTBHH C YyC/IOBHEM

Up =Ky UH' (69)

Jas gopor ke Buiuue 111 xareropuu, Ha KOTOPHIX HHIKHAS YacTbh HA-
CHIIY OTCHINAHA U3 NECYaHOTO TPYHTA ¢ Ko3ddunuenToM duabTpaunn Me-
nee 1 m/cyt, momyckaercs mpuumMmare Ky=0,95; mas mopor I u II ka-
Teropuii BeJrYHHy K, onpefeisiioT CHEIHAaNbHEM PacueToOM.

5.46, [Ias ycKOpenysa ¥ CHWIKEHES HeDAaBHOMCDHOCTH OCafKH HacHul
Ha 6osoTe, COOpYyXaemofi B 3UMHee BpeMs Ha Mep3JoM cioe Topda, me-
Jeco06pa3Ho NpUMeHsITh KOHCTPYKIuIO (pHe. 22) ¢ ycrpoficTsoM 1o oge-
HM CTOPOHaM HachHUIH Tipopesefl WIHpHHOA He MeHee 10 cM Ha rayOHHY
MEpP3JIOro clOS ¢ NePeKPHTHEM NpOpe3ell IeOTEKCTHILHHMH IOJOTHAMH
H NOCJAeAYIOmEeR Tennon30isaIMell cHeroM. B sTom cirydae pocTHraercs
VIUIOTHEHHe OCHOBaHMA HacHIun B 3MMHHH IIepHOJA, He JAOXKHMAAACh OT-
tanpanus, OJHOBPEMEHHO HMCKJI0YAIOTCH HEPaBHOMePHHE OCaJKHM HacH-
MR U NOBHIIAeTCH ee ycroiumBocTb. Bumsinue mep3nofi KopkH HA ycTOfi-
YHBOCTh YYMTHBAETCS YCHOBHO KAaK GOKOBas HDHrpyska GepMEHl, BHICOTA
KOTOPO# paBHa TpOfiHON ToMHHe MepaJioro caos Topda. Tpebyemasn cre-
NeHb KOHCOIMAAIMH TOP(SHOrO OCHOBAHHA IO YCTPOACTBA NMOKPHITHA IpH
TOMUAHEe Mep3aod Kopku oT 0,5 10 | M n BesJHuHHe OCaAKH 1O 2 M MO-
xeT GHTE yMeHbliena wa 10%.

5.47. Apmupyiomye npocaofiku B OCHOBAHMM HACHMeEN MOBHINAIOT
yCTOAUYHBOCTb MOCAEAHMX 33 CUeT YBeJHMUYEHHS JKeCTKOCTH HHIKHeH 4acTH
HACLIIA ¥ COOTBETCTBYIOLIEIO CHUMKEHMS HanpsikeHuil B ocHoBaHmu. IIpo-
CJORKH YKJ4ZHBAIT B OJHOM HJIX ABYX YPOBHAX, MPAYEM HUKHIOIO HPO-
CI0MKY YKJIaAHBAIOT HENOCPEJCTBEHHO HA €CTECTBEHHOE OCHOBAHHE,
a propyio na 50—100 cm Bnme., B HexkoTopHX caydasx obe IPOCIOHKH
0GB IUHAIOT B OJHY KOHCTPYKUHMIO — 000fMy, IJIOTHO OXBaTHIBAIOLLYIO
HUxHAA cioft Hackinp, PasanualoT 3aMKHYTYIO M Pa3OMKHYTYIO oGofiMbi
(puc. 23). Pasomkgnyras o0ofiMa NpeicrapjseT coGoi oxHocsoiHOE ap-
MHpPOBaHHe OCHOBAHMA HAChIM C YCHJICHHON aHKePOBKOHA NOJIOTEH H NBOH-
HbIM apMyPOBAHMEM OTKOCHHX uacTefi.

Koncrpyxnusi Hacun® ¢ o6oiMoi a¢dekTUBHA NPH YCJAOBHH TILA-
TQJIBHOTO  BHLUTOJHEHHS — BLICOKOK2YeCTBEHHOIO  YMJIOTHEHHA TPYHTA
H IUVIOTHOTO NPHJeraHms re0TeKCTHAs K rpynty. Ilpm ycrpoficte o6oii-
Mb! HeOGXOANMO OGecledHTb PaBHONPOYHOCTD ONOTHA B NONEPEYHOM Ha-
npasJjieHAd 1o Beell InyupHAe 06OHMH, YTO MOXKeT GHTb JOCTHTHYTO NpPH
HOIIePeYHOi pacKaTKe DYJOHOB TeOTEKCTHJS € coeJWHEHHEM MOJOTEH
CLINBKOH HJIM CKJeHBaHHEM.

5.48. Apmupytomuii sdpeKkT NPOCAOAKA U3 FeOTEKCTHNA, NPEAHA3HA-
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yeHHOR JJifi MOBHINER¥A YCTOHYHBOCTH OTKOCOB, YUHTHIBAaeTCA YBeJjuue-
uneM xos(puumenta sanaca ycrofiumpoctu K; DyTeM BBefeHHMs AONOJ-
HHTEJBHOTO YAePXKHBalONIEr0 YCHJMs, BO3HAKAIOLIEIO NpH Nepepesannd
HPOCAOHKE FEOTEKCTH/IA NOBEPXHOCTLIO CKOJNbIKCHHA

=P /] + 100nP D
2T ¢ns

rae 2Py —— yAepXKHUBalOmue CHJIN §e3 ydera NPOCIOHKH; 1 — KOJHIECTBO
HOpOC/IOEK, IepepesaeMEIX NOBEPXHOCTLIO CKOJbIKeHHs; Py — mpouHoCTh
lcM MHPHHBE NOJAOCH TeOTeKCTHAN; 2T exs — CABHralOmHE CHJIBL

K 3= 9 (70)

Apmupyomsii spdext NPoCcACHKA NPOABASETCH TOJBKO NPH  3alieM-
JIeHAH ee B Ipynte (UpH MCKJIOYEHHM TpPOCKaab3hiBaHusa). Ilaa sTtoro mo-
JIOTHO AOJIXKHO GHTb 3alIEMJIEHO B [PYHTE Ha AJMHY [;, ONpPEALAAEMYIO
H3 YCJAOBUA

Pp
2Ynhat8 @
rie Ys — YAeNbHEI BeC HaChIMHOro rpyara; hy— rayGrHa 3aioXeHAs
HPOCJOfiKA OT Bepxa HACHIH; @ ~— YroJ BHYTPEHHEro TPeHHsS HACKIIHO-
ro rpyurta. Ecan mpociofika yaoXKeHa Ha KOHTaKTe JBYX BHJOB IPYHTA,
TO B pacueT HPMHMMAIOT NOJYCYMMY MX YIJOB BHYTPEHHErO TDPEHHS;
g — yckopeHne cBOGOLHOro najeHns.

IIpr ycTpoficTee apMHPYIOLIHX NPOCJAOEK JOMMHH OHTL O6Gecneyens
CIVIONTHOCTE ¥ PaBHONPOYHOCTh NOJIOTHA Ha INHPHHE XOPOTH B Opeje-
JIax 3aIUEeMJEHHOA MOJOCH, T. €. He AONKHO OHTb OCAabaAlom|x 1po-
C/IOMKY CTHIKOB HOJIOTEH,

5.49, Tlpn HeOGXOIMMOCTH COOPYXEHHS HacHIel, B KOTODHIX Bepx-
HASl YaCTh OTCHNAHA M3 IeCKa, a HHXHAA — 3 Topda (cM. puc. 21, 6)
HJIA MeCTHOIO MepeyB/IAXKHERHOIO CYIVIMHEKA, IIPH YCTPOACTBE NOJACTH-
JAINHX MIH MOPO303aIUTHHIX CJI0EB HA MepeyBJaXXHEHHOM TJIHHUCTOM
TPYHTE, T. €. B CJyYasX, KOTAa 3ePHHUCTHI MaTepHas AOJMXKeH OHITh YJ0-
3KeH Ha TPYHT ¢ HH3KOIl Hecymefl cnocoGHOCTBIO, HA I'DaHHLE 3ePHHCTOTO
C/os ¢ MOACTHAAIOMMM FPYHTOM Iesecoo6pasHO YCTPamBaTh IPOCIORKY
H3 reoTekcTHasA, [Ipoc/ofika MCKMIOuAeT BAABIMBAHHE 3ePHHUCTOTO MaTe-
puana B caGwit I'PYHT, MX B3aMMHOe NepeMellHBAHAE M TOTEPH MECKa
B OpoIecce OTCHNKH M YIJIOTHEHHS cjosl, TOJMIMHEA 3€PHECTOTO CJIOS TPH
yKJIaJiKe TeOTEKCTH/SI MOXKeT OHTh yMemblleRa Ha 20—25 % mnpu ycuo-
BRH, YTO TaKOe yMeHDIICHHe AONYCTHMO WO OCTaJbHEIM YCJOBMAM pabo-
THI JOPOXKHOA KOHCTPYKIMH (YCTONuUWBOCTD K NYYEHHIO, NHHAMHYCCKHM
BO3JefCTBHAM, CHErO3aHOCUMOCTH).

Hanmune mpocnofiky B OCEOBAHHH 3ePHHCTOTO CJOA HOJOKHTENLHO
CKa3HIBAETCA Ha BO3MOXHOCTH YIJIOTHGHAS 3€PHHCTOTO MaTepmajna Ha
cnabom rpynte. IIpn oGecmeneHHE pexuMa yKaTKH C yBeAHUYEHHeM Mac-
CH KaTKOB N0 MePe YNJIOTHEHHS OT JIETKHX J0 CPeRHHX, kKosddunment
YIIOTHEHHST 3epHUCTOTO MaTepuajia mMoxet OHTb AoBenen po 0,92—0,95,
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Puc. 24, Tpn THRA ROHCTPYRI®E ua-
cunef

a, 6, 8 — BpeMEHBHX ROpOr € NpO-

caoliEaAMH M3 rEOTEKCTAJLHOTO MAaTe-
puana;

J = macwifib; 2 — ppocnofika; 9 ==
TPYET; 4 — HHXHAA YacTh HacHNM U3
Topda; 5 — yexHeBoH HAaCTRA

Kateroprueckn sanpeimaercss NPUMEHATb TaXeJele KATKH, YTO MOMET
TPHBECTH K BHIIOPY TPYHTA2 H pa3puBYy reotekctuas. [loaGop MaccH kart-
Ka ¥ peXHMa YKaTKU CJACLYET BECTH METOJAOM NPOGHOR yKaTKH.

6.60. I'eoTekcTHab IeNecOO6PASHO HCMOAL3OBAThH HPH YCTPOHACTEE
BpeMeHHbIX 2BTOMOGHJBHEIX AOPOT, BOABE3/0B, MJAOLIAAOK, HOCTPOSUHHX
JOPOT C HHSLIAMH THIAMH NOKPHITHH, a TaKXe NOCTOSAHHHX AOPOr ¢ MH-
KOM HHTEHCHBHOCTH B NEepHOJ CTPOHTEJNBbCTBA HJM B Hadaje SKCIIyaTa-
OHA, TPOEKTHPYEMHX KaK BPEMEHHEE JOPOTH. B KOHCTPYKIUAX BpeMeH-
HHX J[OPOr Ha cialHIX TPYHTaX FeOTEKCTH/b CJAYXKHT B KaueCTBe HpO-
CIOAKH, YK/JanmBaeMofl HA rpaHHue MeXAY HACHIHHM APEHHPYIOLIHM
(neckom, mebHeM, mecuaHO-rpaBHAHOA CMeChIO) M NOACTHJAKIUM IPYyH-
ToM, IIpHMeHeHHe IeOTEKCTHNS CHOCOGCTBYET YJVYINEHHIO YCJIOBHA NBH-
¥eHUsA TPAHCIOPTHRIX CPEACTB BCJIGACTBHE CHHIKEHUA KOJeeoGpasoBaHud
npy 3ajaHHOR TOMMHKHE HACHIIHOTO CJOS, NPHBOJHUT K CHHIKEHHIO TOJLIM-
HH CJ0f 3€PHHCTHIX MaTepPHAaJOB, OTKa3y OT NPUMEHEHH B OCHOBaHHH
HACHINY XBOPOCTAHOR BHICTHJIKH, /MEXKHEBOT'O HACTHJI2 MM OT YKIa[KA
COOpHLIX MOKPHITHH M3 MHBEHTaPHHX JepeBsHHLIX muToB, IIpocaofiku u3
TEOTEKCTHIA DEKOMEHJYeTCsl YCTPauBaThb NMPH CTPOHUTENBCTBE BPEMEHHBLIX
JODOT Ha OCHOBAHHAX, CJOXKEHHHIX cNa0LIMH MHHepalbHHIMH, OPraHo-
MHHepa/NbHEIMH H OPraHUYeCKUMH I'DYHTaMH (Topdamu).

KoneTpysunu Hacuineff ¢ NpoOCJaOfiKaMH M3 TEOTEKCTHAA NpeRycMaTt-
PHBAIOT HX YKJAJAXy B OCHOBAaHHME HJH TeJO HACHIH, 4 TaK¥Xe MOA Ha«
CHIllb, TIOBEPX JICKHEBOro Hactu/aa. COOTBETCTBEHHO Pa3fHYaloT TPH THOA
KOHCTDYKIHH Hachmel (pmc, 24), Tmn macunu Ha3HauaeTcs B 3dBHCHMO-
CTH OT CTPOUTE/BHOTO THIIA OCHOBAHAS M (PH3UKO-MEXaHHUECKHX CBOfiCTB
€1260r0 ¥ HACHITHOTO rPYHTOB, MAHHMAa/BHYIO TOIKHY HACHIIHOTO CJI0S
hg B xoHerpykuusax I—II tuma, ofecniequBaouiyo Hpoe3l TPAHCHEOPTA,
ONPEAEsIOT CenUa bHBIM pacuyeToM. OpHEHTHPOBOYHO TOJIIMHY RacChin-
HOro cJios npuHEMaiT no Taba, 22.

YxasaHunle B Ta6a. 22 TONIIMHH DPEKOMEHAYIOTCA AJAA UIJ0NPOGUB-
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HHX reotekctusefl (THMA AZOPHAT) € YCROBHHIM MOAYJeM pRedopManyH
50—100 H/cM. Menbuire 3HaueHHs TOJLINH NPUHAMAIOT /s HACHIeH U3
necyaHoO-rpaBHAHLIX cMecefl ONTHMAJbLHOrO cOCTaBa, GoJbline — AJs Ha-
CHIMel H3 MeJKHX HellblIeBaTHIX NEeCKOB.

VIHTEHCUBHOCTb JBHIKEHHSI YCJAOBHO NPHBOAAT K pacueTHOR Harpys-
ke H-10 B cooTBercrBum ¢ Taba 23,

TaGauna 22. OprueHTHPOBOUHLIE 3HAYEHHS TOJMMHBI HACHINU
¢ DPOCAOAKOH U3 IeOTEKCTHANA

Tpefiyemas ToNIUHA HacWIE 6 Tpoctoftko#
H3 reoTeXCTHNR, CM, OfiecrieduBaOmad TPOE3]

TPaHCMOPpTa HA OCROBAHHU, CJIOXEHHOM
CpejHeMecsiaaas UHTEHCHB-

HOCTb [BUIKEHHS B CJHOM saropdonan-
HanpaBJeHHUH, THEHG - HbIM MM
ABTOMOGH/IL/ CYTKH DC:&:’H I nn;if;!)l;m ThiM [JTHHACTRIM
FpynTOM rpyHTOM

Topdom TOPGOM | (3, <0,9,7) (0g>0:90,)

OaMHOUHEIE aBTOMOGUAH 40—60 | 50~70 | 25-—40 40—60
o 50* 50—80 | 60—90 40—60 50—80
Cs. 50* 60—90 { 70—100 | 50—80 60—90
CaepxTsikensie wnarpysgu | 60—80 | 60—90 40—60 60—90
(pa3soBniit mpoe3f)

* O6mas npoJOMXKHTENLHOCTh NEPHOXOB SKCILIyaTaluw AOPOrH C
yKa3aHHOA WHTEHCHBHOCTbIO He AOJIIKHA NPEBHINATHL OAHOrO rOAA.

Tab6aunma 23. KoodduiiveHT npuseleHns ¥ pacueTHOH Harpysxe

Kosdbemgent PacueTHe XapaKTepaCTHKH aBTOMOGUIeH
Mapka TIPHBESHHS
aBTOMOGHAA K Harpyske AuameTp yAeqbHOS AuaMeTp
H-i0 oTreyaTKa Japjedne , KONCC A, CM
KoJieca, cm MIla ’

31JI-130 0,2 30 0,56 102,5
3NJI-555 0,2 28 0,53 102,5
KPA3-256B 2 46 0,55 114,6
Ypan-377 1,5 28 0,43 114,6
MA3-503A 1 30 0,72 1146
KamA3-53202 1,5 26 0,50 102,5

5.51. Ha ywactkax Goaor ray6uHoit 10 4 M, CJAOMKEHHHX MJIOTHLIM
ToppoM M OTHOCAIMXCA K I CTPOMTeNbHOMY THIY, a TakiKe Ha caabbix
TVIMHACTHIX ¥ 3aTOPQOBAHHBIX ['PYHTAX YCTPauBaOT Hachnb I Tuna (cm.
puc. 24).

[Tpumencnne kouctpykumy I THma Ha Topdsmux GoJoTax ueseco-
06pa3Ho np¥ ycJa0BHH

hn > St hy - AR, (72)
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rie hn — TONMHHA HACHIMHOLO CJIOS MO YCJOBHIO Hpoesfa; S; — ocaaxa
NOJOLIBE HacHX 32 MEPHOA CAYKGH Ropory f; Ap — rayOuna HOBepx-
HOCTHBIX BOA Ha yuacTKaxX NOATOMJeHHA ¥; Ah — pe3epBHOE BO3BHIIIe-
HAe OPOBKH HAchITM Hajl FOPH3OHTOM NOATOILIGHHS HJIM HAJZ NOBEPXHO«
CTBIO 3eMJI Ha HeDOATONJIAeMBIX YyuacTKax, IPHHHMdaeMOe PaBHBIM
0,2 M.

Ocazky ocnoBanusg S; Ha 3aflaHHbIH MepHoj BPeMEHH B cayuae, KOr-

A2 YpOBeHb BOAH COBIAJAeT € MOBEPXHOCTLIO 3E€MJH, BRITHCAAT IO
dbopmyne

h
Si= — 80aln . (73)

E,_
Hy; ' Peg

rie g — YCKOpeHHe CBOGOAHOrO MAafeHHA; Os — IJIOTHOCTH HACHMHOrO
rpynta; U;— cTeneHb KOHCOAMAAUHM  OCHOBAaHHS 3a Bpemsl cayx6ni
nopory, {; U; opHenTHDOBOYHO NpHHUMAKOT no Taba. 24; E. — MOZRYyJb
Aepopmaunu caaboro rpyHTa noj Harpyskoft or Beca Hacmmm; E. mpu-
HuMaoT po Taba. 25; H,-—— pacueTHas MOMHOCTh csaaloro cJjaos, IpH-
HEMaeMas paBHOH (akTHUeCKOH, HO He Oosee MOJOBUMLI MIMPHHLL Has
CHITH NMOHHUBY.

Tab6nnua 24. OpueRTUPOBOTHLIE 3HAYEHHSI CTENEHH KOHCOJAMAALNM
OCHOBAHHSA 3a BPeMs CJHYXOHI AOpOTH

£, Mec 1 3 6 12

Uy 0,4 0,5 0,6 0,8

Tabnuma 25. Moayan pedopmanun Topha

Moayar aedopmanuug Tg{xba
XapakTepucTuka Topda ﬁg;ﬁ,ﬁ‘;‘?ﬁ/:" MIla, npu varpyske, Mifa
0,016 I 0,05
Ouenpb BAAKHBIA 900—1200 0,09—0,065| 0,20—0,18
CpenHell BA2XHOCTH 600—900 0,12—-0,09 | 0,25—0,2
aJI0BAAKHBLE 300—600 0,18-0,12 | 0,50—0,25
Ocymenuwtit  (ymioTHeH- <300 =>0,18 >0,5
HBIA)

ITpu onpenenenuy cTeNeHH KOHCONWAALMH U3 CPOKA CAYXGH XOpO-
TH HCKJ/IOYAeTC BPeMfA, KO/Ja OCHOBAHHE HAXOAWTCH B IPOMEp3IUIEM CO-

* K noOATONNISICMHM  OTHOCATCH Y4acTKH, Ha KOTOPHX B MNepuon
ABHXKCHHS 110 AOPOre BO3MOXHO CTOSIHHE MOBEPXHOCTHHIX BOJ CB. 3 CyT.

6—106 81



crosmnn. Tipn naquump CAONCTHX OCHOBAHMH OCAJKY OCHOBAHHMA PacCHH-
THBAIOT HCXOAS M3 CPeAHeB3BellleHHOro Moxyasa Jedopmannn caaboi
Toany Eqp, onpefenseMoro U3 BHpPaxXeHHS

Eop = ~—, (74)

rae H;-— MOmHOCTS OTAEABLHOTO c/os ¢ MOAyaeM Aebopmanun Eq.

HenecoobpasnocTs coopymenus naceinum I tuma rommuuoll Goasue
hya crexyer 060CHOBHEBATD TEXHHKO-SKOHROMHIECKHM PacueToM.

B RoncTpykuuax macmmed I Tana (mpexie BCEro Ha OXHOMYTHHX
AOpOTaxX) OpH HCNONb3OBARMH NPOCIOAKA M3 TEOTEKCTHAA C YCAOBHMIM
mopyaeMm Jpedopmaunmu cs. 100 Hfcm w oTHocutTenbHoRR Aedopmanmed
npu paspuise 10 50 % pekoMeRAyeTcs NMpeAyCMATPHBATH GOKOBYIO aH-
KePOBKY NPOCJOAKH M HPHUCOEJMHATL MATEPHAN K IKECTKHM NPOAOCALHBIM
ynopaM. B HavecTBe XeCTKOro ynopa MOXHO HCIOAbSOBATH KPYTIHE Jec
WIH CHEUHaJbHHE 3/eMeHTH. B HacHNfx ¢ KeCTKUMH ynopamm HeoO-
XOAHMA PaBHONPOYHOCTh KOHCTPYKIRW B MONEPEIHOM HARPABJIECHUH, B TOM
uuc/ae B CTHIKaX MOJOTEH M COSAMHEHHHM OPOCIOeK ¢ ymopom. Yacruuno
pafoTy KeCcTKAX YNOPOB MOXKHO KOMIEHCEDPOBaTh IOBTOPHHIM 3aBeleHn-
€M KOHIOB NMONOTHA B TEJO HACHIIM MO THNY Pa3sOMKHYTOH 0GOAMH npH
YCJIOBKMH NJIOTHOTO KOHTAKTa 3aBECHHHIX KOHLOB C IDYHTOM.

ITpu ycrpolfictBe Hachmed | THOA reOTEKCTHAb YKAAALIBAIT HeNo-
CpPeJCTBEHHO Ha cJalbiii IPYHT, COGAUHAS MOJOTHA NMyTeM CLNHBKH, CBap-
KH, CKAEHKH uix YKJAa[HBass X BHaxjecTKy. B mocrepneM caydae BeJn-
YHHA HaxjecTa NpHHEMaercs 0o (opmyae (68), Ho He Menee 20 cM A
Hachiiefl Ha OCHOBAHHH H3 MHHEPAJbHHMX HJH OPraHOMHHEPAJNbHHX (3a-
TOpPOBaHHNX) FPYHTOB ¥ 30—40 cM ana Hachneft Ha TopdsiHOM OCHO-
BaHuM.

{Ipu manuuuu NOBePXHOCTHHIX BOJ HAY NVIOXOM COCTOSHHH €CTeCT-
BeHHOJ NOBEPXHOCTH 3cMaH (MHH, KOJCH, JyXHR) Heo6XoiAMO OTCHINATH
BhIpaBHABAWIMA palounit cjaofl M3 MeCTHOro rpyHTa ToamuHof 20—
30 cM, HO He MeHee rayOHHH DOATOINIEHMs, 110 KOTOPOMY 3aTeM YKja-
IHBAOT reotekctnab (cM. pue. 24, tan I). Tommuny wacumHOro caos
[DOBEPX MpPOCJIOHKH H3 FEOTEKCTAJIA B STOM CJAy7ae MOMHO CHH3HTH NO
CPaBHEHHIO ¢ NpuBefeHHON B Taba. 22 na 30 % Tonwunn paGodero cios
upH ryy6GuHe nojTonsenus go 20 cM.

Ha Gosorax npeumymectBenno Il Tuna, a TakXe Ha ygacTkax ray-
6okux Gosot I THna, cnoxeHAnx TopdaMu Masof MM cpefHeH BJaXKHO-
CTH, KOTJa He oGecneueHo yeaoswe (cM. dopMyay 72), ycTpausaior Ha-
coinn 11 Thna, KOTOPHE DO3BOJAAIOT YMERBIHHTb PACXOJ NECYZHHIX TpyH-
TOB, NPUOJUSHTL NPOCAOHKY H3 T'COTEKCTAAA K HOBEPXHOCTH NpOe3med

&2



YaCTH ¥ BBeCTH TeM CAMLIM ee B 30HY AeHCTBHA HANDSIKEHHHE OT KoJeca
aBroMo0uss. HUKHION 4acTb HACHUM OTCHUAOT U3 MECTHOTO TOPQPSHOTO
rpyHTa ¢ 00A3aTeNbHBIM ero YIAOTHeHHeM (DpoMaATHeM).

B nacuinax Il tuma reoTeKCTH/b NOMEMIA0T HA TPaHAUE MEXKAY
HIKHell TOpGAHOR H BepXHelt MuHepaanHOH uacTAMHM Hacummu. [MosoTHa
FE€OTEKCTHISA YKJAAILHBAIOT BHAXJECTKY, C BeJHYMHON NMEPEKPHTHA He Me.
Hee 0,2 m.

5.52. Ha Goaorax 11—II1 Tuna, 3amoJHeHHBIX CHJIBHOCKHMMAEMLIM
cnabopa3noxuBIIRMCS TopPoM, u Ha 0040TaX CIVIABHHHOTO THIA YCTPaH-
saior macunu 111 tuna. Pacnpesesenne Hanpmkenuit OT BpeMeHHOH Ha-
FPY3KKH JAOCTUTAeTcst YCTPOHCTBOM OCHOBAHHS M3 JEIKHEBOTO HACTMAZA WJH
¢dannenOl  (XBOPOCTSIHORK) BHICTHAKA C 34CHIDKOR NECYaHBIM T[PYHTOM
ronuunaoft 0,6—0,7 M, Ilas NOBHIIEHHS SKCIIyaTaUHOHHOH HAASMKHOCTH
KOHCTPYKLUHH NOBEPX JIEXHEBOrO HACTHJA HJHM BBICTHJIKH YKJajfHBalOT
NPOCAOHKY H3 TeOTEKCTHJf, HCKJIOYALIYI0 YTeUKY NecKa CKBO3b LIeJH
B HaCTHJE.

Bpemennoe nopuKeHye rpyHTOBAIX BOA

5.53. B uuauBMAyanapHEX cayqasx CYIIeCTBEHHOTO YCKODeHHs ocaf-
KH Ha OTBETCTBEHHHX O0BEKTAX MOKHO JOOHTHCS NMyTeM BPEMEHHOTO MO-
HUXKEHUS YPOBHS rPyHTOBHIX BOA. HamGomemuit sddexT 3TOT METOA Aa-
eT B KOMIIEKCE C BPeMeHHO) npurpyakoit, CHuMKeHNe YPOBHst CPYHTOBHIX
Bo B caaboil Toalle oGecneduBacT BpeMeHHOE YBeJUYeHNe HArpPy3kH ua
HUMCHHE CJIOH TOJINZ 32 CYET HCKJIOUEHHs B3BelIMBAHHA BEPXHHX CJIOEB
(cm. m, 3.8), a Tarxe crocobcTBYeT YCKOPERHIO KOHCOMMAANAH 32 CYET
obecnedenus JONOJHHTENLHOrO rpajienTa GUILTPaLUH.

BpeMentioe NOHHXKeHHe YDOBHSI T'DYHTOBHIX BOJ NPOM3BOAAT HIJIO-
QUIBTPAMY ¥ APYTHM CHENHAJN3MPOBaHHEM O0OPYIOBAHAEM, TpEAHA3HA
YeHHRIM /18 rayboKOTo ocyIueHus,

I'pyuToBeie ceRAU

8.64. [Ins nosblieHAs] YCTONUHMBOCTH H CHYDIKEHHS OCAafAKH ClaGoro
OCHOBaHHS MOTYT YCTPaHBaThCA Necyanhle cBam. DddekT or paboTH mec«
YaHHX ¢Bafl NpoABJIAETCA 32 CUET BOCHPHATHA MMM HaCTH HOPMAJBHLIX
HanpsIKeHAR OT Beca HACHNM ¢ PasTPy3KO# M GoxoBHM obmarHeMm chaa-
doro rpyura B MexcBaftroM upoctparctie, [Ipm 3amosneHun ApeRMpyIO-
WHM TPYHTOM MecYaHble CBaW OJHOBPEMEHHO BEIROJHAT (YHKIAO
BEPTHKAJIBLHLIX JIPEH.

B rpynrax, o6najammyx CTPYKTYPHOR HPOTHOCTBIO (MOJAbAHEBBIE
IVIMHGL M T. IL), NPHMEHEHHe NecYaHbX cBafl ocobGeHHO 3(P(eKTHBHO, NO-
CKOJIbKY OHH MO3BOJISIIOT OTPAaHHYUTb HANPSIKCHHA B caaboM FpyHTe Be-
JMYUAOA CTPYKTYPHOH NMPOYHOCTH, PE3KO YMEHbLIHTb OCAJKY H HOBBICUTb
yCTORUMBOCTD OCHOBAHMA HACHIN.
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Prc. 256, Cxéma gas pacyeTa OCHOBAHMA C NECUAHBIMHM CBAAMMK

H — mompocts caaGofl Tonma; [ - paccTonaRe MeXAy HecdapbiMA CBasfiMuy B CBe-
Ty; d — nuaMeTp necuauolt cpam; So-- CCajJKa OCHOBARM; Geg cpam; S; — ocapka

OCHOBaHMA ¢O cBasamm; Sx/2 — Goxosasi nedopmanua csaft; P — parpyska =ma
MexcBaidoe NpocTpaBeTB0; Py -— HArpysKka OT Beca HACKITH; A‘?c——ﬂarpysxa Ha
cBay

[Tecuanrte csar MOryT GHITh OMEPTHIME, ZOXOAHIIUME 1O DOXCTHIAIO-
mux caadyio Tommy NPOYHHIX TOPOJ, W BHCSAYHMH, HE JOCTHIAIOLIHUME
NOJACTHAAIOMUX csioeB. BHcsuMe mecuaHble cBam YCTPamBaloT npu Goab-
o MOMWHOCTE ¢a00ro ¢/os, KOrja yCTPOHCTBO ONEPTHX cBalfi OKa3H-
BACTCA TEXHMYECKH CJIOMKHEIM.

Kosduupenr ¢uapTpannp HecuaHOTo TPYHTa, HCNOJB3YeMOro s
ycrpolicTBa I'PYHTOBHX cBai, JoJKeH Outh 1--3 M/cyT, copepixante Nu-
AeBaTHX yacTur He Gosee 5 %.

[Tecyanele cBam ycTpauwBaloOT CheUMaJbHEIM 000OpyROBaHHeM ¢ 006-
capubiMu TpyGamu (augep) anamerpom 0,4—0,8 M, ananoruyneiM o6o-
PYAOBaHHIO JAJA YCTPOACTBA BePTHKaJbHHIX ApeH. B nnase ceam pacno-
JarainT 110 KBaApaTHol miH poMOHYecKOl ceTke.

5.65. Ecam rpyHTOBHE CcBay NpeiHAsHAuaTCA Ana  obecneyeHus
YCTOAYHBOCTH (IPOYHOCTH) OCHOBAHMS HACHIIH, TO PacyeTOM ONpeneas-
€TCH MHHHMAaJbHas BeAHUnBa cOammenus csafi m (OTHOUIeHME AuaMeTpa
csall d K paccTOsHUIO MEXLY CBaAMH B cBery [), npn Kotopofl cobmona-
erca ycaoere Kq>1, rie Ko — Kospdpungent sanaca,

Tpu momnoctH cnabofi tTonu He GoJjee IMPHHH HACHIDH MO IOJO-
IIBe pacueT MOMKET OCYMIeCTBJATbCH IO YNPOILIEHHOR pacueTHOH cXeme
(puc. 25). [pu sToM K. BHumCAAIOT DO QopMyae

. 2c €08 P
" [Pz — px=—p') — (P + Px+p')singe] '

K, (75)
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The €, — Clemienne cnatoro rpyHTa NPH PacyeTHOR IIOTHOCTH — BAXK-
HOCTH; (,— YTOJ BHYTPEHHEro TPeHUS ¢a1a60ro rpyHTa OpH pacueTHOR

NJIOTHOCTH-—BJIAXXHOCTH; Pz — BEPTHKAJbHbIE HANPSIKEHAS B [pYyHTe
MeKCBAHOTO NPOCTPAHCTBA; Dy — TFOPHU3OHTA/MBHLIE HAMpPAXKEHHS OT Go-

KOBOro 00XaTusi cjaloro rpyHra cBAafiMM B X0Je OCaJKH OCHOBAaHHA}
p’ — TpejBapHTebHOE o6xaTne caaboro rCpyHTa, BO3HUKAIOUlce NpH
BHeJpeHHuH cBafl.

Beauuuny p’ onpeAeasioT NO KOMNpeccHOHuOfi KPUBOH Kak namps-
KeHde, HeoOX0AUMOe AJis YMeHbUIeHHS KoaddhHUAeHTa TOPHCTOCTA I'PYH-
Ta B NPHPOJHOM 3aJeraHHH g; A0 BEJAWUHHH €, OTBedaioliefi mopucro-
CTH FPYHTa, YNJIOTHEHHOTO B pe3yJhTaTe BHeLPEHHs cBalfl, A ompeje/se-
MOI1 #3 BHIPAXKEHHA

2
o =8, —— T M (76)
(14 m)?

BeprukanbHble p, W IOPU3OHTAJbHLIE Dy HANPSIKEHHA B OCHOBaHAH
€O CBAafAMH OEpefeasiorT No Tabaumam.* 3HavueHHs NepeMEHHHX p; U Px
Janbl B TaGaHmax® B JOJAX OT AABjieHHs Ha OcHOBaHWe Ge3 cBaft pyp=
=ppacu ¥ B 33BHCHMOCTH OT BeJHYMHBl KO3phdHIUeATa GOKOBOro AaB-
JeHHs MarTepHasla cBaW [ u Kos(duunenra ronepedHoli Repopmauuy cia-
6oro rpysTa ir.

KosdduuueHr GOKOBOTO AaBjcHUA MaTepHana cBafl NPURHMAIT AAA
necka kpynuoro — 0,33; cpeaHeii kpynHoctH — 0,34; Mejxoro M nouiesa-
Toro — 0,36, IIpu u3BecTHOM yryie BHYTDEHHEro TPEHHUA Qo

g = te? (45“ — —q;—"—) (7

Koa(buuuent nomepeunoi aetdopManud MOMKHO ONPEAENHTDH, OpH-
HUMAas BeJMuKHY Kos(uiuenta GOKOBOTO HaBjeHMsi Aas Topdpa E=
=0,761,

0,76¢,

-— 78
140,768, ' )

AJs TJIHHHCTOrO TPYHTa IWIacTHUHOM KoHcHcTeHIME §= (0,3—0,4), Tery-
yelt koucucteHuun E=(0,4—0,45).

B cnyuae BO3MOXKHOIO HApyuieHHd YCTOFUMBOCTH OCHOBAHMSA C fiec-
4aHBIMH CBasMH B (OpMe CABHra IO (PHKCHPOBAHHOH MOBEPXHOCTH CKOJb:
eHuA CONpPOTHBJAEMOCTh TPyHTa cABMry S onpefeasiioT mo Qopmyae

1

§ =7 (", 80, + Py 18 9+ e, ), (79)

* Meroauueckue pexOMEHAAUMA NO NPOCKTHPOBAHHIO M TEXHOJMOTHA
COOPYXEHHS BePTUKANbHLIX IECYaHBIX JAPEH M NecyaHHX CBaj NpH BO3-
BEJEHUH SEMJANHOrO NOJOTHA Ha cnafeix rpyurax/COIO3IOPHHIL, —
M., 1974. —57 c.
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THE Pc H pr — JaBieHHe OT HACHNH Ha CBal0 M caabmil rpyHT; Qc ¥ Cc—
yroi BHYTpDEHHEro TPeHHS n CIEMUIEHHe TpyHTa, o0pasylollero cBalo;
m — cGanenne cBaf. IlpuMep pacdeTa HacHNH C NECYaHHIMM CBasSMH
JaH B opua. 14,

B.58. I'pynroBhle CBam MOTYT NpejHa3HauaTbCs JJAA YMeHbIUERRSN
0CcaJXM OCHOBaHHA. B atoM cayuae noadupaercs cGamkenme cpafi, obec-
DedyyBalolilee CHUXKEHUE OCAIKH JAO 3aJaHHON BeJUYHHHL

YMeBblueHHe OCajKM OCHOBAaHMS YYRTHBAETCA TAKXKe NpR NPBMeHe-
HAH IPYBTOBHIX cBaiél Ajs obecueueHMs YCTOHYHBOCTH,

Ipu MompocTy caaGoft Toamu He Gostee MIEPAHHI HACHIH [0 NOAO-
HIBE OCAJKYy BHUHCJMIOT HO cXeMe KOMUPECCHOHHOTO CIKATHS, NPHHEMAn
32 pacueTHOe 3HaueHMe BePTHKAJbHHX HOPMaJbHEIX Hanps:KeHHii AasJje-
BHE, mepejaBaeMOe Ha caabuf IPYHT p;, yMeHBbIIEHHOE HA BEJIHUHHY
JlaBJeHHs TNPeJABapHTENBHOTO 006xaTtus cAaforo rpyHTa BHeApeHHEM
cBait p.

JLopoxXHbIe KOHCTPYKIUMHE
¢ 3aMeHOll cJa6oro rpyHra B OCHOBAHMAX

5.67. Tlpn coOTBETCTBEHHOM TEXHHKO-9KOHOMHUECKOM OOGOCHOBAHHH
MOTYT NPHMEHATHCA CNOCOOK YCTPOHCTBA 3EMJSHOTO HOJIOTHA3, HPH KO-
TOPHX cJabblfl TPYHT HE HCNO/b3yeTc B KaueCTBe OCHOBAHHA, a Same-
HSIETCS HCKYCCTBEHHEIM OCHOBAHHEM B BHJ¢ HACHIH H3 NPHBO3HOrO TPYH-
T2 WIK MHOR KOHCTPyKumn, Kak DpaBHsO, KOHCTPYKHHME C YAaJeHHEM
caaboro rpyHra npeAycMaTpHBAIOT B CJAYdasiX, KOrJa NpejBapHTe/bHLE
PacueTH NOKa3LIBAlOT HEBO3MOMKHOCTb HJH BHCOKYIO TEXHOJOIHYECKYIO
CJIOXKHOCTb BHINOJHEHHSI XOTA OH OJHOrO H3 OCHOBHHX TpeGoBanui
K 3eMJITHOMY TNOJIOTHY, BO3BOJMMOMY Ha chaboM rpydre (cm. m. 1.7).
DKOHOMHMYECKH yja/leHHe Cj1a00r0 rPYHT2 MOXKET ONPABAHBATBCA TPH
CPaBHATEJNBHO MaJoOH MOIIHOCTH ¢10s1 ¥ HeGOJbIIOM NPOTSKEHHH ydYact-
Ka, BO3MOXKHOCTH IIOJIE3HOIO HCHOJIb30BAHHA YAAJEHHOTO IPYHTA, BHCO-
KOl CTOMMOCTH MepOnpusiTHH NO oOeclleyeHHI0 YCTOMYMBOCTH, NUDPOYHO-
CTH 1 cTa6UIBHOCTH.

5.58, [Ipm mPOeKTHPOBAHMA KOHCTPYKIMH 3eMJISHOrO MOJOTHA € 3a-
MeHOR B OCHOBAHMH cJaGoro rpyHra cliefyeT NPOBOJAMTb TeXHHKO-3KOHO-
Mudeckoe 0060CHOBAHHE NPHHATOrO criocaba NPOU3BOJCTBA CTPOHTENBHEIX
paGor.

Ilpu saMene cnaOBIX TPYHTOB KOHCTPYKIMS HUXKHefl YaCTH 3eMJs-
HOro MOJIOTHA B 3HAYNTEJLHOM Mepe 3aBHCHT OT TEXHOJOTHH yAaJeHHA
caaboro rpyHra, HOSTOMY B DPOeKTe CAEAyeT paccMaTpMBaTh ¥ CPaBHH-
BaTb BAPHAHTH KOHCTPYKTHBHO-TEXHOJOrHUECKHMX pewrehufi, B npakruke
JIOPOXKHOTO CTPOMTEJLCTBA NMPAMEHAIOT MeXaHHUeCKHe, B3PHIBHHE U IHJ-
pOMeXaHHYeCKHe CNOCOOH YAaJeHHs caaboro rpyHra, a Takxke crnoco6
Dorpyxenns: ¢ BHAABAHBAaHHEM CjaaGoro cjaos BeCOM HACHNH ¢ HpeABa-
PHTE/IbHHM DHIXJeHHeM uau Ge3 Hero, BnGop BapmaHTa yhajeHHs TpyH-
Ta UPOU3BOAUTCH MYTEM TEXHMKO-SKOHOMHYECKOrO cpaBHEeHUA.
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Puc. 27. Cxemm ycrpofictea  Aas
npeuo-rnpamenna CHOJ3a8aua HACHIIR
H0 HAKNOHHOMY AHY

@ — ynopHas Tpanmes; 6 — KaMeH-
Hag npu3Ma; 6 — BHpaBHUBaHHe AHA

Puc. 28, BapuauTsi pasMelieHHs YARJCHAOrO rpyfrta

@ —p OGanxkerax (3alUTHLIA cnof MHHEPAJBLHOTO TPYHTA YCTPAHBAIOT HPH CKJae
nuapopamun B GauxeTw Topda); 6 — B OpHUCLITHEE HPUIMEL
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Puc. 29. Cxema aocafixd HACHNH HA AEO GONOTA METOROM neperpysgn

1 — BpeMeHHOS cedeHMe OTCHINAcMOf BACHON] 2 — IPOGKTHOE CEYeHHE SEMJISHOIO
fonoTHa; J — peanbHOE cedeHme 3SMJSHOCO HOJOTHA NOCJAE SABEDPNICHAN PaGOTH
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5.59. IpoekTHOE ceuenHe TpaHIUeH OPH yAaJeHHH cJaboro rpynra
onpesenseTcss HeoOXOAUMOCTBIO o0ecleueHnsl YCTOH4HBOCTR H CTaGHAbL-
HOCTH Kp2aeBHIX 4acTell HacHM DPH MuHHMajpHOM obbeme paGot, Illn-
PHHY TpaHIIeH IO JHY JUIA XOPOT C YCOBEPLIGHCTBOBAHHEIMH KallMTadb-
HEIMM NOKPHITHAMH NPMHHMAIOT PaBHOJ WIHPHHE 3eMJ/SHOIO MOJOTHA
€ y4eTOM 3a/0XKeHWS OTKOCOB, AJA JOPOr ¢ HePeXOJHHMH H HH3IINMH
THIAMY — P2aBHOJ INMPHHe 3eMJIAHOTO NOJOTHa TOBepxy (puc. 26).
KpyTtHsny oTKOCcOB B TpaHilee ClefyeT HasHa4aTh HO pacueTy ycToRum-
Bocty npu Tpefyemom Koa(uumente samaca, paBHOM ejaunuue. Jas
NpeABaPHTENLHOIO NOACYeTa 00HeMOB PaGOT 3ajM0XeHHe OTKOCOB B TPaH-
Hlee cACAYeT NPUHMMAaThb AJas Topda Majnofl H cpefHeR CTencHH pasyo-
xenua (0,256—0,5)H; ana npyrux caaGHX TPYHTOB HeTeKydeil KOHCH-
crenuuu (0,5—1,25) 4,

Ilpy B3pHIBHOM HJAM THAPOMEXaHMYECKOM YJAAJIEHHH c/1aboro rpyHra
KPYTH3Ha OTKOCOB TPAHWICH ONpPEeleNseTCs TEXHOJOTHEH NPOH3BOACTBA
PpalorT, HO He KOJXKHA GHTH GOJbille NPHBEAEHHOMN.

5.60. Ilpn onpeznenennn norpe6HOTO 0GbeMa HPHBO3HOTO TPYHTA CJe-
IyeT YYUTHIBATh M3MEHEHHe CEYeHHs TpPAaHIIed OT aKTHBHOTO JaBJeHUS
HACHIIH.

Koshpdunuent yBeauueHus o6beMa 3amlOJHEHHA AJisl TPYHTOB pas-
JIHYHLIX THOOB COCTABJIAET;

Topd BmammocTRQ Ko 600% . . . . . . . . 1,15
TO ®e, ¢B. 600% . . . . ., . . ... .. 1,25
OPraHO-MHHEDAABHEA TPYHT . . . o . . . . . 1,2
MUHepaJbHB cmabeBi TPYHT . . . . . . . . 1,15

Ilpu mocajke HAcHNIE HA KPOBMIG §Ojee NPOYROTO NOACTH/IAIOHIETO
IJ14CTa METOJOM BHIA2BJMBAHMA KPYTH3HY OTKOCOB NOTPYIKEHHOH 4acTH
MOXHO TNPMHMMATb PaBHOH YIJIy €CTECTBEHHOTO OTKOCA TPYHTa HACHIH.

5.61, IIpm nomepeyHOM VKJIOHe KPOBJH NJACTOB, HOACTHAAIOMAX
cnabyio toamy, Gonee 1: 10 Bo u3bexkaHue BO3HHKHOBEHUS JedopMaunni
C/IBHTa BHIIOJHSIOT CJAEAYIOIME KOHCTPYKTHBHEIE MEPONPHATH:

ecM NOACTHJAOWMY CJOH UpeAcTaBJeH NECKOM HJH CYIeCho,
YCTPANBAIOT YIOPHYIO TPAHIIE0 HJIH NPU3MY H3 IVIHGOBOrO IPyHTa C HH-
30BOH cTOpoHH (pHC. 27, 4, 6);

ecau UOACTHJIAIONMA CIOf CHOXKEeH IVIMHHCTHIMH TPYHTaMH, ocymie-
CTBJIIIOT CIVIOIIHOE BHPABHHBAaHME AHA Tpanwen (cM. puc. 27, 8).

Jas HaceiM M3 mecuaHoro TPyHTa CILIOWIHOE BLHIPABHHBAHHE XOIMyCe
KaeTcs 3aMeHSTb CTYNEHYATHIM.

5.62. I'pynT, n3BicyeHHWA U3 TPAHIICH, YKAAAHLBAIOT B GAHKETH He-
NOCPeACTBEHHO 3a BOAOOTBOJHEIMH KaHaBamu (puc. 28, a). Topd BHICO-
KOl BOJIOKHHCTOCTH JONYCKAeTCs MCHOJIb30BATE AAA YHOJAXXHBAHHA OT-
KOCOB 3€MJITHOI'O TOJIOTHA HA BHICOTY HACHINHK X0 OTMETKR HH3a JOPOX-
Hoft opmexanl (cMm. puc., 28,6). BuBoska Topda W OpraHo-MHHEPAJbHEIX
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TPYHTOB JONYCKAaeTCs B cJydae HCNGJb3OBaHHA B APYIHX COOPYMKEHHAX
HAN AA8 nejefl ceqbcKOro X03AfcTBa.
Ha ocymennux Gojorax GaHketh H3 TOpda Bo u36eixaHue BO3TO-
paHus 3aKPHBAIOT CJOEM MHUHepaJbHOrO rpyHTa ToAumuHo# 20—30 cMm.
5.63. ITpu uCHO/Ib30BaHHK METOLA BHIZaBJHBaHHSI caaboro cjosr u3-
NOJ HACHIM TOJIGMHA HACBIIHOTO €104, 00ecrleunBaionan BRIAABJIHBAHUE
cJaaGoro rpyHTa, OpHEHTHPOBOYHO MOXKeT OBITh OnpejedeHa o ¢opmyJe

Cycabep
hyp > 2220 (80)
14 ’
Yu A
OJHaKO BO BCeX CJyuasnx OoHa He HLOJXKHA ORITh MeHee
6cycn
hmin. =1L y 81
Vu

TAe Cycn— BeJMYMHA CONPOTHBJAEMOCTH FPYHTA CABHIY, OnpefeiseMas
KPHUILYATKOM; bep — NMOJYLIMPHHA HAacHNK [0 CPeAHeR JHHHH; Yu—
YAeJbHH Bec rpyHTa Hachinu; H — MolHOCTb caaGoro ciaof.

B cayuae TexXHHUECKON CJOMXKHOCTH HJAM HeNeaecO0GPa3sHOCTH E€AMHO-
BPEMEHHOI'O BO3BEJEHHS HACHIH TpeGyeMOfl TONMHHH NPAMEHAIOT MeXa-
HAYEeCKOe HJM B3PHIBHOE DHIXJeHue, Ju00 rUipopasMumie cjost. B sroMm
cayuae B pacuer no cdopmynam (80 u 81) BBORAT Cyca AMA Pa3pHIXJCH-
HOro TpYHTa,

5.64, IlosTanmHoe HOrpyKeHHe HaCHINH, OTCHINaeMOd CHayaja Ha
MEHBIIYI0 MHUPHHY, HO CoJablleffi BEICOTH (METOA Heperpysku) HomycKa-
eTc NpPH YCJOBUH, eCJdH Iocje NOCaiKH cpelHed yactu obpasoBasiue-
¢ 10 CTOPOHAM NPOAOJBHHEE BaJbl BHOHpaHHs OyAyT nepej pacliupe-
HIEeM HAChIIH YAaJeHH HJH Pa3phiXgaeHul (puc. 29).

5.65. IIpu Hajuumu B cocTaBe caaGofi Toamu Gojlee NMPOUYHBIX CJOEB
y noBepxuHocTdH (Hampumep, NPH MOIIHOM JePHOBOM IOKPOBe, a TaKiKe
IIPH YacTHYHOM OCYINEHHH TOP(AHEIX GOJOT) AnA OGJErueHUs BHIAABJH-
BaHUA UpHUMeHsloT Topdonpuemunky. [aybuna TopHONPUeMHUKOB AOJIK-
Ha OHTh pPaBHa TOJILMHE BEPXHErO MPOYHOrO CJOH, a IMMPHHA — He Me-
Hee NOJOBHHE MONIHOCTH CJIOS, MOJJIEXKAINero BejaBauBauuio (puc. 30).

Ilpn ncnoaesopanu TOPGONPHEMHHKOB BepXHHfl JepHOBO-PACTH-
TeAbHEA €JI0H He BHIAABJAHBAETCS M CJeAyeT YUHTHIBATH €r0 COXpPaHeHHe
B OCHOBaHHH HACHIIH.

5.66. VcmosnsoBaHHe cBalHHIX OCHOBAHHH HCKJIOYaeT BOCNPHATHE
cnabLIM PYHTOM Harpysku OT JODOXKHOH KOHCTPYKLIMH H TpaHCIOPTa.

ScTakaay ycTpauBalOT K3 cOOPHLIX Ke/e3006eTOHHEIX 3JEMEHTOB No
npaBujaM NPOEKTHPOBAHHS MOCTOBHX COOpYKeHuit. Bynssue caaboro
CJI0S HA YCTORYMBOCTD ONOP M HX HECYHIYIO CNOCOGHOCTb YUHTHIBATH He
caepyer. PannonanbHylo BeJHUHHY HDPOJICTOB CBaMHBIX acTakaj onpeje-
ASI0T B 3aBUCHMOCTY OT MOUIHOCTH caaforo cJos,

OpHeHTHPOBOYHO MOKHO CUHTATh, YTO IpH TOAUle cjaaboro cjios A0
5 M manOoJiee 3KOHOMHYHE! TIPOCTHIE CBalHble ONOPH ¥ HPOJETHLIE CTpoOe-
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15 Punc. 31, Haceinp ma cBagx pocTaep-
RKOBOro THHA
Puc. 30. Cxema mnNOcajJER HACWOA B I — Hacweinb; 2 — GeTORHEIE HArOJOB-
sagexu JI TUNA C MCNONL3OBAHUCM HHKH; 3 — gepemsinunie cBaM; 4 —
TOP(ONPUEMHUEOB Topdh; § — uoabAUEBaAR IJIHHA

HHs AJauHOA 6 M, mpH rayGude X0 8 M ~— cBaflHHe ONOPH H HPOJETHERE
cTpoeHus jsmHOit xo 18 M, nmpm Goabimeft rayéune — onopw Ha cpai-
o6oJI0Uex ¥ yHH(OHUHPOBAHHHX NPOJETHHX CTpOeHH# JA/HOR 24 M
u Gojee.

5.67. Ilpn npoekTHPOBAHHH KeJle30GETOHHHX ONOp B TOPHAHHX 6o-
JI0TaX CleAyeT YYATHBATL arPecCHBHOCTL 60J0THOR BOAM. ArpeccHs-
HocTh cnaboft mam cpejmefl cTeneHH, KAk NPaBHio, OOIEKUCHOTHOTO
¥ YrJIEKHCJIOTHOIO XapaKTepa, BH3BBaeT KOpposuio THna .

O6uias KucaoTHOCTH GOJIOTHOA BOAK MOMKeT u3MeHAThea of pH=7
JANsl HA3HHHBIX Gosior mo pH=3 nas Goaor armocdepHoro nutanus. 3a-
IIUTHBIE MepH NPAHHMAIOT B COOTBETCTBHU € ASHCTBYIOLIMMHA YKasaHHS-
MH 10 aHTHKOPPO3HOHHOH 3aLINTE CTPOUTE/BHEIX KOHCTPYKIHI.

5.68. Iuas ocuosamuit 1 m Il TumoB npm saTpynHeHHMm YyLajeHHs
TPyHT2 MM APYTHX OCJAOXHAOMMX aKkTopax (HamprMep, SHAYMTENLHOM
VKJOHE) MOXKHO OPHAMEHSTb KOHCTPYKHMH 3eMJSHOrO MNOJOTHA B BHAE
HacuL1 Ha cBafiHOM pocTBepke (pHc. 31).

Ilo oroqoBkam Kene300eTOHHHX CBal Ha YPOBHE NMOBePXHOCTH IDYH-
Ta YK/a[LIBAIOT KBAAPATHEIE HATOJIOBHMKH B BHAe NJHT, NepeKpuBai-
KX He MeHee MNOJOBMHEL PacCTOSIHHs MexAy cpasmu. CpoGomdoe pac-
CTOAHHE MeXKY MAHTAMH-HATOJOBHHKAMA B IaHe HO/XHO OHTh He 6o-
snee 1, a ToMmMHA BHIMEAEXKAMErO HACHINHOTO CJOA — He MeHee 2 M.
HapnexHOCTs KOHCTPYKUHH HOBHIHNAETCS NDH YKJAaJKe B HHXHER YacTH
HACHIOA apMUPYIOHEeHd NpocAOiKM N3 CUHTETHYeCKMX BOJIOKHHCTLIX Ma-
TepHUaJIOB.

CBanm pOCTBepKOBOH KOHCTPYKUMHM DACCIMTHLIBAIOT Ha HATPY3Ky OT
HACBHINH, JOPOMKHOM OJieXXH M SKBHBAJEHTHYIO TPAHCNOPTHYIO HArpysky.,

Jis OpPUeHTHPOBOUHKLIX pPacieToB KOHCTPYKUMI HACHIIH 3eMJSHOTO
NOJOTHA, NepeuucacHHHMX B pasf. b, MOTYT OHTL KCHOJAL3DBAHL HOMO-
rpaMMH. MetoguKn pacdera JaHH B npua. 15.
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6. KOHTPOJILHDBIE HABNIONEHHSA B NPOLECCE
CTPOMTEJNDbLCTBA

6.1. ITpu coopy:xenny 3eMJAHOrO IOJOTHA Ha cjabHX rPyHTaxX, Kpo-
Me 06ycJI0B/ICGHHOrO OGIIMME HOPMATHBHEIMYM JOKYMEHTaMH KOHTPOJS Ka-
TecTBAa CTPOMTEJAbCTBA, HEOOGXOZUME CHenHasbHHE HAG/MIOJEHHS 3a Jes
¢dopManuAMR OCHOBaHuS. DOJBLIIMECTBO KOHCTPYKTHBHHIX peuleHunii npe-
AyCMAaTPHBAOT OlIpPefeseHHbI!l TEXHOJOTHUECKHH pPeXHM BO3BEACHHS
3eMJISTHOTO TOJIOTHA, KOTOPH HEBO3MOMKHO NPABHJBHO OCYIUIECTBHTH Ge3
CHCTEMATHYECKHX HalatojeHu#l, TO3TOMY MEPONpUATHA N0 HAOMOAEHMIO
32 JedOpManUAMHA 3eMJAHOIO IOJIOTHA B NEPHOX CTPOHTENBCTBA A0 MO«
MeHTa cjiauy 00BeKTa B SKCHIYATANKIO LOJKHE GHIThL BKJIOYEHH B CTPOH-
TEeJbHYIO CMETY.

6.2, OcrOBHHIME 3ajauaMy HaGAICLeHHH ABJSIOTCH KOHTPOJbL 32 Be-
JHYHHONX OCajKH ¥ 3aTyXaHHE e€¢ BO BpeMeHH, (HKCHPOBaHHE BO3MOK-
HHX IOPH3OHTaJbHHX CMellieHHil, BHfABJAeHHe 006pasoBanua OyrpoB BHIU-
paunsn. OcHOBHHE HAGII0CHHS BHIOJHAITCS CHAaMH IPOU3BOACTBEHHOM
aabopartopum.

JononBnTeIbHO NPOESKTOM OPraHM3alHH CTPOMTENBCTB2 NO CIEHH-
aJBHKM MeTOAUKaM MOryT GHTh YCTAHOBJIEHH HaG/I0JCHASl 32 H3MeHe-
HHEeM IODPOBOTO AABJACHHS, MOCAORHEIMH OCaflKaMW TOJIUM, H3MEHEHHEM
THAPOJIOrUIECKOI'0 DEKEMa, YNPYTMMH NpOrubaMd MNOKPHTHS, a TaKxe
JAUTEeJNbHHMH 0C3JKaMH B NePHOJA SKCHJYyaTal@n AOPOTH.

6.3. HaGmonenns sa BepTHKAJNbHEIME IiepeMelleHHSMU BHIOJHSAIOT
N0 OCafOYHEIM Mapkam, IIpocrefimas KOHCTPYKIWS MapKu COCTOMT H3
KBaJIpaTHON CTaJbHOM MJATH TOJIMMHOR 4—6 MM pa3MepoM He MeHee
0,5X0,56 M c mpuBapeHHBHIMH ¢ HMKHe# CTOPOHHI IO LEHTPY 3a0CTPeH-
HHM ITHPeM AAHAOH 30 cM AJsi (PHECHPOBAHMA U C BepXHeH CTOPOHH
MepHOfi wTanry m3 Tpy6u AmamerpoM 5O mm (pue. 32). Hauna MeprO#
IITaHrH NPHHEMAaeTcs PABROMA NMPOEXTHOM TOJIMHE HACHIIHOIO CJOS B Le-
JsX NPeROXpPaHeHHA OT MOBPEKAEHUS NPH BO3BeleHMH Hachmd. Ee Mox-
HO COCTaBJATb U3 OTHEJbHEIX COeIHHAEMHIX pe3b0Oil mimM cBapKoit sJae-
MERTOB jjnHOf no 30—40 cm.

Mauty sakpaabiBaloT Ha MOBEPXHOCTA CJAaGOH TOJIE HENOCPEACT-
BEHHO Mepef, OTCHIKOR HepBOTO CJ0A HAacHNH. BepTukanbnas oTMmeTxa
JATH GHKCHPYETCH HUBEJNPOBAHHEM C YCTRHOBKOR pefika Ha 06pes Mep-
HOM IITaHTH,

Tonepeunuky pis HabMOACHAA 33 OCaJAKOR Ha3HayaloT B cAMOM IJy-
GoKOM MecTe M jaJjiee uepes Kaxjare 50 M,

Ocajiountie MapKH YCTAHABJHBAIOT NIO TPM Ha KaXIOM Ioneped-
HHKe — OCEBYI0 M JBe GOKOBHEe — B | M OoT GPOBKH HacChIHH.

6.4. HaGmozenus 3a ropu30HTaNbHBIMU NepeMelleHHAMUE U BO3IMOXK-
HHM BHINOPOM BEAYT MO GOKOBHIM MapKaM, YCTAaHOB/JEHHHM B OJHOM
CTBOpe, 2 TaKxe IO JONOJHHTENLHHIM, YCTAHOBJEHHBIM Ha KaXJOM Ha-
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Puc. 32. Mapea aaa wmalaiogeHds sa Puc. 33. Nocrtpoeane rpaduxa ocaj-
ocanKohi KH BO BpPpeMCHHM B KoopjauHartax f, {/S.

TougaMK NOKA3aHK pRAHHLIE HATYp-
HEIX HaGaoxennii, NDYHEETHpPOM — SK-
CTPAROJIALNOHHLIE 3ABHCHMOCTH S OT ¢

61101aTeJbHOM TIONEpeUHrKe Ha PACCTOSHHA 3—5 M OT NMOJOMBH HACHI-
0H. 3aMepH TOPH3OHTAJMALHBIX CMELIeHHA BeAyTca ¢ MOMOINBIO TEOAOJHT-
HOM ChEMKH RJIX M3MEepeHHH OTKJIOHEeHHS OT CTBOPa MepHOH JeHTOM.

6.5. HalOmoaennsa 3a ocaakofl » rOPH3OHTAJNBHHIMH CMEISHHSIMH Be-
AyTCA B TIEPHOJ BO3BeJEHHS HACHIY eXeJHEBHO, NePBhHIE TPH MecAna
nocsie MOJIHOTO BO3BEACHHS HACHIIM — eXeHede/bHO, B JajnHefeM —
JO CIAYH JOPOTH B SKCIIYyaTauuio — 2 pasa B MecHll.

[Tpu o6uapy:KeHHH pPe3KOro YyBeJMYEHHS OCAJKH RMJIM CMeIleHAR
B MJaHe OTCHIIKY HACHOM HEMe[JEHHO MPeKPallaloT JAJs BhABJCHUA
npunuAH  Aedopmanui. B cayuae (¢HKCApoBauHMs CHMIITOMOB TNOTEpH
YCTORUHBOCTH OCHOBAHAS HA3HAYaloT MEPONPHATHS NO JHKBHJANMH oNac-
HOPO COCTOSIHAS H OpeAynpexjeHMs JaJbHefiero passutus Jedop-
MalHH.

6.6. [Ipu HajuuuH yeTHpPeX-NATH H3MepeHufi OCaJKH B NepBHA Me-
cslil TOC/ie BO3BEAGHMA HACHNH AafbHeflylo 0CaAXy MOXHO NpPOTHO3H-
poBats no dopmyJe

¢

St = 8n m ' (82)
"

rie Sp— NoJiHas pacueTHAas ocajiKa, ONpeAeNeHHAs KOMIPECCHOHHHBIMH
HCOHITAHHAMH; {— BpeMA C HauaJa sarpyxenws; Ty — napamerp, xa-
PaxkTepU3yIOIHi HHTEHCHBHOCTb 3ATYXaHHS OCaNKH.

Hasa uenonnsoBauns ¢opmyan (82) rpadux KOHCONMAANUHH CTPOST
B KoopAuHaTax f ¥ t/S (pumc. 33), 9TO ZaeT BO3MONXHOCTL CIPAMHATDL KpH-
BYIO OCaJKH B BHJAE ypaBHeHHs {/S=al-b, 10 KOTODOH He TPYAHO HaliTH
BeauuuHy napamerpa Tu=0S8n, rlie b — oTpesok, orcekaeMmuit rpadhHkoM
Ha ocH {/S. Tanrenc yraa HakJoHa rpaduxa ecThb BequuuHa, obparthas
cTabHIN3HPOBAHHOH ocajnke a=1/Sx.

6.7. B cayuasx, ecld JaHHBe HaGaIOLeHHH CYIleCTBEHHO OTAMYAIOT-
€A OT pacueTHOTO MPOrHO3a NPOTEKaHHA OCAaAKM, B paloueM NpOEKTE
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cre/lyeT YTOUHHTH PACUETHHE XapakTepHCTHKE (KO3(HIHEHTH KOHCO-
JMUAAUHA M CXXUMAEeMOCTH) MyTeM O6paTHOTO mepecyera 1o hakTUIecKuM
JaHHLIM.

6.8. B mpouecce Bo3BeAenus HacHnm Ha cnabom rpysrTe HeoGxoxm-
MO CHCTEMATHYECKH KOHTPOJMPOBATb TOJIIMHY HACHIIHOTO CJ0f, Onpe-
AeAfIOMYI0 BEANYMHY Harpy3KH Ba OCHOBaHHEe B 3aJaHHBIl MOMEHT Bpe-
Menm. Jlasi sTOR menW MOMKHO MCHOJLIOBATH TC Ke OC2RJAOYHHE MapKH
€ HapanuBaeMHMH IITAHTaMY, Ha KOTOPHX JOJxHA OLITH HaHeceHa pas-
MeTKa. KOHTPOJh MOXKeT GHTh OCYLIECTBJEH TaKkKe ¢ IOMOWILIO JErKoro
JUHAMHYECKOrO 30HJAa HJH HyTeM OypeHMS B0HAHPOBOUHHIX CKBAXKHH.

ITPHJIOJKEHHE 1

JVUHAMMUYECKKMHM PACYET 3EMJISIHOT'O ITOJIOTHA

Jpnamuuecknl pacyeT DPOUSBOAAT TOJLKO AJs Haceined, B OCHO-
BaHMN KOTOPHIX 3aJieraeT TOpd), eCaH TOJMIIHHA HACHLIIHOTO CJOfA, paccyu-
TAHHOTO CTATHYECKMM METOJOM, MeHee 3 M,

JuyaMuyecknit pacyeT CBOAUTCH K YAOBJETBOPEHHIO CJELYIOLIEro
yCJI0BHS:

Apant < Cnon 14Y)

TAe Ogaxr — YCKOpeHHe KoaeOaHuii NPOEKTHPYeMOfi Hacuimu Ha Topde;
Oyon — NPENeJbEO JONYCTAMOE YCKODeHMe KoJeGaHMi Hachinu Ha TOp-
¢e, onpelelisieMoe B 3aBHCHMOCTH OT THNA NPOCKTHPYEMOro MOKPHITHA
U 9aCTOTH COGCTBEHHEX KosieOannfi Hacwnu (puc. 1).

Yckopenne KoseGaHuili NPOeKTHPYeMOH Hachuu Ha Topde ompene-
JAq10T Ho popMyJe

a@a}ﬂ‘ = Am2’ (2)

rae A — amnanTyia KoJeGaHMl HACHUIM; @ — KPyrosas uactora co6-
CTBEHHKX K0J/1e6aHHA HACHINH,

Hunavuyecknii pacyer HeoGXOIMMO NDPOM3BOAMTH B Takoll mocae-
LOBATENLHOCTHU!

ONpeAeNUTh YacTOTy COGCTBEHHLIX KoJebaHHi HachnE Ha TOpQA-
HOM OCHOBaHHH;

onpeleauTh aMIVINTYAY KoJeOaHu# Hachinw;

BBIUHCJINTh YCKODEeHHe KoNeGaHHf NPOeKTHPyeMoi HAaChINy;

ONMpefenuTh NpeAeibHO JOQUYCTHMHE YCKOpeHust KoJjeGanwmii;

NpOBEPUTh JONYCTHMOCTb YCKODEHMH KoJeGaHufi NpoeKTHpyeMod
HACKNN;

HaMeTHTb MePONDHATHA MO yYMEHLIIeHHIO YCKOpeHHil KosebaHuf, ec-
JY OHY NPEBBINIAIOT NpefedbHO JONYCTHMbIE BEJAUYHHHEL,
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Onpenenenne wacTor coOGcTBERHBIX KoaeGanuid nackinei
Ha TOPGHAHOM GCHOBAHUM

TIpr onpesenenun wacToT COGCTBeHHHX KoJebaHuil B 3aBHCHMOCTH
OT OTHOINEHMS TOJLIYHH HACHIMM K TOJIUHHE OCTABAAEMOro ¢jos Topda
cJeayer paccMaTpPHBATh ABZ pacueTHHX cayyasa: 1 — hg:h:>05
B 2-ft — hg:h:<0,5 ana ha<<100 cm.

YHacToTH coOGCTBeHHRIX Kosaefanuii HachHme# Ha TOPQIHOM OCHOBa-
HUM Aas8 1-ro cayyad onpeeasior no moMorpamme (puc. 2), xoropas
COCTaBJIeHa HA OCHOBE pelleHHs 3aXaud O KoieGaHHAX HACHINHM HA YNpy-
roM TOPPsAHOM OCHOBAHUH.

Yacrore cofcTBeHHRX KoaeOGaHmii Hachneli Ha TopdAHOM OCHOBa-
JAAg 2-FO pacyeTHOro cayyas onpenensior mo dopmyJe

oo ) Emg K o
Y ow(ege) S
T 3K,

B dopmyne (3) Eup— npuBefieHHHA MOLYJIL YOPYrocTd TOpoda,
VUHTHBAIOMHA OTCYTCTBHE GOKOBHIX NepeMellleHHHi KosieOaromieficd mpus-
MBl TOPQISIHOrO OCHOBAHHUSA

1—pp
Enp.—_ET—gl—_—;T), 4

rle | — cpeAHee 3nauenue Koapduuuenta ITyaccona ans Topda,

Ilpy OTCYTCTBHE RAHHHIX MCOHITAHHA AONYCKAETCA NPHHATE W=
=0,35.
B atom cayuae Egp=1,41 E;.

By .
K = PR

Vo
Ky=——.
2 Tn

3aech hy — 061as TOJNINIHMHA HACHIHOIO CA0s; fir — TOJIIHHA CJOA
Topda NMOL HACHBIO; Vg, Y — COOTBETCTBEHHO CPEIHHE MJIQTHOCTH
rpyHTa HacHNd H Topda.

O6was ToamuHa HacHnHOro cinos (puc. 3).

hu==h+So6m=H0n—{—hﬂ. (5)
Onpepenene aMIIMTYRS! KoJeGaumli (AnHaMMYeCKHX nepememeHuil)
HACHIM

AMnanTyny KojeGanufi Hachmm Ha Topde npu BO3JAeACTBHM Ha AO-
POXEYI0 KOHCTPYKIHMIO TPAHCHOPTHOH Harpyska (pacuersas Harpyska
rpynns A) onpenensiior mo gopMyae

A=1(Kggn—1), (6)

rie [ — ynpyruii oporu6 TOp(AHOro OCHOBaHWsA, BLISHIBaeMH cTaTHde-
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Puc. 2. HomorpamMma pxas ompegeienng HacToT coﬁc'rnennblx goneGauuil wacsinel
na Tophanom ocuosaunu (1-& pacuernnlf cayual)

CKOi Harpyskofl OT KoJeca pacueTHOro aBTOMOGHAA; Kygs — AMHAMH-
ueckHi KO3(dulMent, xapakrepusyomufi yBenudeHHe nporuGa sa cuer
s(pdeKra NOABUKHOCTU HATPYIKH.

Ynpyraii uporu6é TopdsHOro oCHOBaHHA
1,3PD

Ey
rie P u D — napameTpH pacueTHO# HATPY3KH.

Kosddpunment K ompegensior no rpaduxy (puc. 4) B 3aBHCHMOCTH
or ornowenud /D u h/D (b, — TOMLEHA OZHOPOAHOIO WECHaHOTO
C/08l, KBHUBA/ICHTHOrO N0 paclpefe/eHHIO HanpsKeHHA MHOrocxofHoM
cHCTeMe AOPOXKHad OfeXJa — HACHIb).

by =htSogm — Hop ~+tiggeg = by -+ By, ®

l=

Kn, @
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Prc. 5. Tpagug gag oppefieJeANa AMHIMHYECEOro KO2thdUIHEHTA

TA€ Hoxs — DKBABANCHTHAS TONMUHA AOPOKHOA OBEMIH,

’ E, cp
harm = Hg, ‘/ Eq ' 9)

’ L)
rae H,p — TOMMHURA CNOEB AODOXKHOA OMEKIB, PACIOJOXKEHHHX BhIe

necyaHoro chos (cM. puc. 3); Ex — MOLYyJb YUPYrocTH rpyHTa HACHINH
Ecp — cpennuil MOAYAL yIPYTOCTH AOPOKHON QACK AL

_ Exhy+Eshy+ Eghg ... Ey by
Eop = : (10)
hy by +hg 4. . .+ hy
rae Ey, Es, Es, .., E:— pacuernnie MOAYJM YIPYrOCTH OTHE/IbHBIX KOH-

CTPYKTUBHHIX CJIO€B, TONUKHA KOTOPHX paBHA Ay, fg, A, ..., R4,

HOunavuyeckuit Kos@pouuuent Kyun, PABHBIA OTHONIEHHIO MaKcH-
MaJhHOro JAMHaMHYECKOro NpOruba TopGhsHOro OCHOBAHHS, BHIHBAEMOro
IBHKYIIUMCS aBTOMOGHNEM, K BeJHUHHE CTaTHIECKOro npornba ompee-
JA10T no rpaduxy (puc, 5) B 3aBHCHMOCTH OT Koatduuuenra lemndu-
pomagug ¢, Oas 1-ro pacuersoro cayuas os pases 8,6/, aas 2-ro —
0,33/E., MIla (3,3/E«, xrc/cm?).

MeponpusTis no CHHXcEHHIC yckopenrR KoaeGanuit
3eMASHOrO NOJOTHA

B cayuasx, xorna He BHnoJnsercs TpeGosanue (opmynr (4), obe-
cneyuBapues JONycTuMhe KosaeGaHMg HacHNH Ha Topde, Haxoadledcs
noj RefiCTBHEM JAMHAMHYECKOH HArpysku, HeoGXOAMMO HAMETHTL Mepo-
DPHATHA 10 CHUIKCHMIO KojeGanuil,
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OcyoBHEM H HauGosee TPOCTHM CNOCOG0M CHHIKEHHS YCKOpEHHl KO-
AcOannfi 3eMJASHOTO MOJOTHA HA TOP(PAHOM OCHOBAHHK SIBJIAETCS YBEJH-
TeHHe TOJMUUHE HACHIIHOIO CJOA, 4YTO obecreynBaer YMeHblHeHHe qacTtoT
H aMuaaTyA KodeGauuil, U, B KOHEUHOM CUETe, CHHXKAET YCKODEHHS KO-
Jaebanuil.

Ecau no ycnosusiM NPOJOJBHOTO MPOGHIS NOJHATHE HACHIOH Hexe-
JaTeNbHO, A/ YBENHYEHHS TOJLIMHL HACKIMHOIG CJAOR MOXKHO MOJb30-
BaTLCAA METOJdaMH ueperpysKH HJIH YACTHUYHOTI'O BbITOp(bOBbIBaHHH.

NPHJIOXKEHHE 2

METOIUKH ITOJIEBBIX UCCJIENOBAHNA
OH3HMKO-MEXAHHYECKHX CBOYICTB CJIABBIX TPYHTOB

Mccaenosanue caadoli TOMUH METOAOM CTATHYECKOro
30HAMPOBAHUS

Merox craTHYecKOro 30HAMPOBaHMA OCHOBAH HAa TOM, 9TC TPYHTH
B 32BHCHMOCTH OT HX CTPYKTYPHHIX Q0cOGeHHOCTefl, cOCTaBa M COCTOAHUS
OKa3bIBAalOT PA3/IHYHOE COMPOTHBJEHAE NPOHUKAHHIO 30HA2 ¢ PabouuMm
HAKOHEYHUKOM, HMelluuM oObuEo ¢opMy KodHyca. Ilpu sonauposanun
MIy0uHa nOrpyMesns HAKOHEYHHKA BCET4a INPEBHINAET €ro BHICOTY,

IIpumenutenpho K OGOJOTHRIM TpyATam HauGoJiee yI0GeH MeTox
CTATHYECKOr0 30HAWPOBAHNA, TAK KaK AJs BJABJIUBAHUS 30HAA B TOJILY
GONOTHBIX I'PYHTOB Aocratoudo ycuiausa 200—500 H (20—50 xrc), T. e
BJABJHBAHUE B30HLOBOIO NEHETPOMETPAa MOrYT NpPOH3BOAMTE 1—2 wWer.

3onaupoBayne NO3BOJSIET IOJYUIaTh HENPEPHBHYIO HH(OpMAIMiO
O CTPOGHHHM 3aJIeXKd IO IJyOHHe, HAJHUUM CAabbIX CJAOEB, YTO HE BCErAa
yaaercss npH oGhYHOM GypeHmH.

Jsst GOJOTHBIX TPYHTOB DPEKOMEHIYETCs HPHUMeHSITb INEeHEeTPOMeTp
I1-4 xorcrpykuun KaJdHHEHCKOIO NOJUTEXHHUECKOTro MHcTUTYTa (pHC. 1),
Ilenerpomerp I1-4 priiogaeT KOHYCHBIE HAaKOHEYHHK, COCTOAIUA K3 ABYX
uacTell, CTePIKEHb JJf OUEHKH TPEHHS IMTAHT O IPYHT, COCAMHHTENIbHbIE
IUTAHIH, YNOP M PYKOSTKY, BATYIO NPYXKHHY W HHAXKATOP YACOBOIO TH-
na. Iraurn npuGopa I1-4 yRubunuposasm cO WTAHTaMH CABHTOMEpa
kpeutbaatk CK-8 ¥ B3amMo3aMeHsieMH,

3ajxaBnuBanye KoHyca B TPYHT NIPOH3BOAST BpyuHyio. Omepatop Ha
ONpeAe/cHHNX TIayOnHax (uKCHpyeT nokasanue uuaukatropa Al. Cko-
POCTb BAABMMBAHUS JOJXHA OHTH YMEPEHHOH H MO BO3MOMHOCTH CTa-
onapHolt (~1,5—2,5 cm/c).

Jasi ygeTa BO3MOMKHOrO TPEHHS INTAHT O IPYHT (KOTOpoe HHOrja
GuiBaer npu GOJbLIONA rayGrHe 30HAMPOBAHHS, HANPUMED, U3-3A4 KPHBH3-
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Puec, 1. Konc-rpyﬁnlllm neHeTPpOMeTPA

] — KORYCHBU! HaKOHEUHHK; 2 ~ CcTep-
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Puc. 2. Tipumep o6paGoTKE peayJahTATOB CTATHYECEKOro SORAMPOBARNA GOJOTRLIX
TPYRTOB

a — rpaduk; 6 --sniopa (uudpsl — cjaon M npocHofixu); & — reosornueckufl pas-
pes: 1 — APeBeCHG-OCOKOBHIA TOp(; 2 — TpocTHEKOBHA TOPd; 3 — camponenn; 4 —
MepreJb; § — venkull nNecox.

HE WT2HT B T. 1.) CJAeAyeT Hepej KaXILM NOCAEAYIOMHM NOrpyXe-
HMeM 30HJA clerka mpunojuuMars npubop (Ha 20—30 Mm), Torza crep-
XKenb 2 BRaBuraercsi ua xornyca I. Ilpm mocaeayromeM HOrpyXeHHUM B
opeaenax atux 20—30 MM nHaukatop OyReT (QHKCHDOBATb TOJLKO Be-
JIMUNHY TPEHWs WITAHT NO TPYHTY.

VYeunenne SOHANPOBAHHSA BEYHCIAAIOT No GopMyae

Al — Alyp
n ’

P = M

rie Al — norasanne ¥piuRaTopa (ofwee); Al,, — moxasanne HHAUKA-
TOpa NpH OTKJIOUEHMH KOHyca (IJs ydeTa TpeHHs); # — NOCTOAHHAA
XapaxkTepHCTHKa YUPYTOH NPYXKUHE CHAOHSMEDHTE/I.
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TapupoBka npuGopa H NPaBuJa €ro 3KCIVIyaTallU# U3JIOXKEHH B HH-
CTPYKIAH, NpHnaraemoft ¥ npubopy.

B xauecTBe nmokasarte/Isi CTATHUECKOrO 30HAMPOBAHHSA NPUHATO YIE&Tb-
HOe CONMpOTHBJeHHEe 30HIMPOBAHUIO 4, PABHOE OTHOLIEHUIO YCHJMS 30H-

JHpoBaHHg P K KBanpaTy BHICOTbl KOHHUYECKOTQ HaKOHEYHHKa hi
P
=— 2)
2
h
Tlo pesyasTaTaMm HCHHTAaEHA CTposT rpadux ¥3MeHeHHS Mo TIyGH-
He YCWJHA SOHAMDOBaHHA, YASNBPHOTO CONPOTHBJCHHA 30HAMPOBAHKIO

(puc. 2).

HMcnbiTanne rpyHTOB HA CABHT B YCJAOBUAX NPUPOAHOTO
3ajeradus upubopamMy JONACTHOrO THMA

Hcnsitanue sakaouyaercss B H3MEPEHHH MaKCHMAaAbHOIQ KpyTHule-
ro MOMEHTA, BO3HUKAIOWIEr0 TNPH Cpe3e I'PYHTAa BO BPeMH BpAlleHHA B
HeM KpecTooGpasHoft JonacTH.

Jas MaccOBRIX HCIBITAHMA NPH 30HAMPOBAaHHM TOPGAHEIX saJjexked,
IJIACTOB calponestefi U WJOB PEKOMEHAYeTcs HCIOJIb30BaTh NPHGOP CABH-
rOMeP-KPLIIBIATKY KOHCTPYKUHM KaJHHIHCKOTO NOJHTEXHHYeCKOro HH-
cruryra CK-8 niu casuromep-kpuiibuatky BEJIAOPHHU.

MeToanka ucnHTauuil IPYHTOB  cABHromepoMm-kpowibyatkoii CK-8
(pue. 3) sakmiouaerca B caeAyiolleM. MameputenbHasi rososka Haje-
BAETCH HAa NEPEXOJHHK, B OTBEPCTHe NepexoiHHKa H ynopa 3aBHHUMBA-
€TCA CTONOPHHIA BuHT. 32TeM IPH NOMOUIM PYKOATOK KPHJIbYATKA 32-
AaBJIBACTCS B TPYHT Ao NOJHOH ee BHICOTH. Ilepen moBopoToM npoBe-
pseTca NOJOMeHHE CPEJIXM WMHAMKaTOpa u nudepbiar ycranasiusaeTcs
ua ayas. [locne yxasanunlx onepamuii ¥ NPOBePKH BEPTHKAJLHOrO IO~
JOXEHUS IUTAHrd oGeuMH PYy¥aMH OCYHIECTBASETCS HOBOPOT H3MePH-
TenbHOR rosoku mo wacoBofi crpenke. Ilo mepe pocra yrsia mopopoTa
OTKJIOHEHHE CTPeJKM HWHJIMKATOpa Bo3pacTraer. B unpollecce noBopoTa cie-
AT 3a CTPRJKOH MHAMKATOpa JO Tex NOP, NOKAa He NPEKPATHTCH ee oOT-
KnOHeHHe W He HauHercs cmaf. ITosoXeHne CTpeJKH, COOTBETCTBYIOlLee
Hayany ee ofpaTHOro IBHKEHHS, NpeAcTaBaseT coBofl HCKOMoe 3Haue-
HHe. DTa BeJHUMHA 3anHCHBaeTcd B XKypHajs. OGLIYHO paspylneHHe TPYH-
Ta HPONCXOAMT IpH yraax nosopora oT 20 o 60°

Biusinve TpeHHs 1O ILITaHTaM YYHTHIBAeTCH CAEAYIOWIMM 00pasoM,.
Tlocne 3apaBnuBaHHA KPBLUIBYATKH X0 3aAaHHON ray6uubl npuGop cJer-
ka nommumalor (#a 10—I15 mM) opm nomomu pyuvek. Ilpu stoM Jona-
cTH OTKAIOYaloTcs or Intanr. Jlanee ocymecTBiAsieTcsi NMOBOPOT ILTAHT
C QHKCaHell Mo MHJIWKATOPY YCHJHS, MAYINErO HAa NPEOLOJNeHHEe TPeHHs
uiTaHr o rpyHr. Ilocse sroro wTaHrH onyckaiotrca W OPUBOAATCA B 3a-
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Pac. 3. Korctpyxnusa caparomepa CK-8

1 — gpuaLaTRa; 2 — ycTpolicTBO AAA yuera TpeHMs Orarry J—4 — MTARTH, CO-
€IVHCHHRNE DPe3bGOBRIMA NepeXOAHURAMH; & —~ H3MEDHTENLHAS TOJOBKA ¢ DYKOSTs
Koft; 6 — UHAUKATOP UacoBOrO THNa

2952

200

Prac. 4. Jionacraoli mpnGop BEJINOPHUHM pnm onpexencHns cONPOTABACHHS
cBUry TOPQGERLIX TPYETOR

I «- pygoaTka; 2 --BepxndAs mitagra; 3 - noaymydra; 4 -— HEXEAN INTABTA;
5 — nonactb

nenjerue ¢ KprubuaTkoi. Jlajgee OCYIIECTBJASETCH MOBOPOT C BKJIOUEH-
HOll KPHIJIbYaTKOM.

[lo oKoHuaHWH HMCUHTaHMS NPHGOP M3BAeKaeTcA u3 rpyura, das or-
BUHUMBaHAs IITAHT MOXKHO NOJMb3OBATBCH CTONOPHHM BuETOM. Ilpn 3a-
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Puc. 5. AnnaMomeTpugeckoe ycTpofictso

I — poigar B c6dpe; 2 — tpy6ka; 3 — BRIKA; 4 ~— BOPOTOK; 5 ~— DYKOSITKA; 6—Cepb-
ra; 7 — utkana; & — yKasaTesb; 9 ~ OpyxuHda; /0 — crepxeHb

Puc, 6. Jlomacreoift npnGop KOHCTPYK-
ounn UHHHUC

! — jonacth KPRILYATKH; 2 — WITAH-

ra; 3 — CoeAHHHTEbHAR Mgdrra; 4 —

uerTpupyomas Mydbra; — cTofika
npubopa; 6 — rososka npubopa

IaBJHBaHMH U H3BJACUeHAM npulopa HeOOXORUMO CEAHTH 32 TEM, YUTOGH
ABHXKEHHC MITAHT OCYLIECTBJSJIOCH MO BepTuKaau. Ecau Npu 3afasiuBa-
HHY H TOBOPOTe KPHJIBYATKM BCTPEYAIOTCA IHH HJH KaMHH, TO HeoBXo-
AHMO H3BJedL NPUGOP M3 TPYHTA U NOMHITATHCH 32KaBUTL npubop B ApY-
roM MecTe.

KpuasyaTku umeror cnenywowue pasmeps: =100, D,=>54 n Dy=
=75 MM.

Casuromep-kpuiipbuatka DBEJIJOPHHMHM (puc. 4) cocronT m3 Tpex
OCHOBHHIX y3/I0B: pafo4yero HaKOHeUHHMKa (KPLIALYATKH), KOMIIEKTa
IITAHT ¥ A¥HaMOMETPHYECKOTo YCTPOMCTBA.

IMpuGop roMnAeKTyercss ABYMs KPHUVIBUATKAME ORHHAKOBOH BHICOTH
(100 mMM), HO C Pa3NHUHBIMA AHWaMeTpaMH — 54 u 75 MM. UeTslpexJo-
nacTHas KpBLIbUATKA $IBJSETCSi CBApHOHA Jerajblo, COCTOMiied H3 Me-
TaJJIHYecKHX JionacTell ToMLuHOH 2,5 MM, NpHBapeHHHX K wranre. las
olecneyeHuss MPOHECCA 3aJaB/JMBAHAA M H3BJEYEHHS KPHILYATKH W3
rpyHTa BepXHHe H HUXXKHHMe TOPLBI Jomacrelt 3arayusaioT. [limHa Haxo-
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Heunuka B c6ope (C KpHIbuaTKoi M noaymydroi) cocraraser 400 Mw,

B KkauecTBe rapHMTYpH, Hecyimiefl KPEUIbYATKY, MCHOJAB3YIOT CTaH-
JapTHHE WITaHrH pydHoro Gypa ¢ KOHYCHHIMH Pe3b0OBLIMH COefHHEHHH-
mu. Junamerp wmraur 34 mm. PaGouas jaauna IiTanra cocTaBjaser 2 M.

JunamomeTpuieckoe YCTPOACTBO HpelHa3HaueHO NS CO3MaHHA H
N3MEPeHUA KPYTHUIuX MOMeHTOB, OHO COCTOHMT H3 CJeAYIOWIMX OCHOB-
HEX y3ja0B (puc, 5): npyxuUBHOTO AMHAMOMETDA, BeXYUIEro pHYara,
BEJIOMOTO pHIgara.

IpyXuunHi IEHAMOMETpP COCTOUT U3 OAHOR DPYXMHH 9, mKaAH 7
¥ ykasateas 8. TIpyxuHa WapHMPDHO KPeNUTCS MeXJy BEJOMHM # Be-
IymuMy peyaramu. B koMnaexT k npu6opy BXOAST TPH NPYXKHHH, YCH-
JU€ Ha pacTsaXKeHHe KOTOPEIX COCTaBJjsieT coorBercTsedHo 300, 400
u 500 H.

Beaymuii pruar I cBoGoaHo Bpamaercs Ha ocH. BejoMmuii phuar
JKECTKO YKPeIVIeH Ha INTaHre He3aBHCHMO OT Belyllero puuara. Pugarn
CBfI3aHH TOJBKO MPYKHHHLIM AWHAMOMETPOM.

B xagecTBe BEAOMOro phiuara MOTYT HCIOJb30BaThCHA XKHUMKH Gypo-
BOro KOMIVIEKTA. BeJoMHI pHYAar CIyXHT Takme AJs 3aJaBJHBaHHA
TAPHUTYPH C KPHJBYATKOR B TOpd H HX H3BJICYEHHS NOCJAE OKOHYaHHs
ncnpiTaHuf. Baarojaps HaJnHYMI0 3aXKMMHOIO YCTPOHCTBA OH JIETKO Ne-
peMeljaeTcst IO LITaHre BMeECTe CO BCeM JAHHAMOMETDHYECKMM YCTPO#-
CTBOM M MOET yCTaHaBJHBaTbCS Ha JioOofi BHcoTe B mporecce pafo-
TH. s oupeleseHHs BeJHUMHE AehOPMANUH NPYXHHH HMEIOTCA YKa-
saTeJb W IIKaja.

Kpuubuatkoit IHIHUUC (puc. 6) moryr GuTh 0GciefoBaHH HeGOb-
ImMWe YuYacTKH, KOrja BepXHHe CJIOM CJaGod TOMMIH OCyUIEHBM H YOJIOT-
HeHbl WJIH TNepPeKpHITHl mIacramyu Gosee IVIOTHHIX W NPOYREIX TPYHTOB
N YOJIOTHEHH HX BecoM, Yro Tpebyer GOJBIUMX YCHJAMH NPH 3afaBiu-
BaHUU KpLUIBYHATKH, H NPOBOAHTH HCNHITaHAR Ge3 6ypemm HEBO3MOX{HO.
HicnbTanus yKasauHbM IPHGOpPOM BeAYT B CKRAMKHHAX.

BypeHne CKBaXXWHH 3aKaHYHBAIOT BHIIE OTMETKH OYEPEANOro HC-
NHTaHHA C TaKuM pacyeroM, YTOOH KPHUIbYaTKA NIPH WCHHITAHHM HaXo-
JuIach HUXKe 320051 CKBaXuHH He MeHee qeM Ha 5D (D — mmpuna
Jonacrefl KPEIbYATKH).

KpeipuaTKy, ONyIIeHHyI0O Ha 3a60ff CKBaXXMHH Ha WTaHrax, BAAas-
JINBAIOT B TPYHT A0 3alaHHOM OTMETKH, BPaumlaloT C NOMOIIbIO FOJIOBKH,
yCTaHOBJEGHHOH HaX YCTbeM CKBaX(UHBH K COGIMHEHHOR € KpHJIbUYaTKoOf
mranramy. Bpamasi Kpeabyatky co ckopocrsio 0,1—0,2 rpan/c, cpesaior
TFPYHT ¥ (HKCHDYIOT 3HAYeHHS MaKCHMaSbHOFO KPYTSILEro MOMEHTa.
3aTeM NPOH3BOJAT ABA-TPH NOJHBIX 060POTa KPHIBYATKH U (PUKCHPYIOT
KpYTAINAH MOMEHT, COOTBETCTBYIOLIMII IIPOYHOCTH TPYRTA HapylleHHOH
CTPYKTYPH Ha CJBHI.

Ilo oxonnanun MCHLITaHHs Ha 32JaHHOf IiyOnHe npubop CHHMAIOT,
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NIK 40 oxb. He2

Buebo 10m des Bnpalo 10m
777 //////@(M/’/MZ/ ﬁ////é/é&lfﬁﬁ/ [////4%4/,//"%,
95 00228 0,5 00020 G5 05,0174
7o Ga224 10 06,0194 14,0 0,0196
15 05,0160 15 00166 15 0,0218
40 o066 40 0,0148 20 0,019%
25 40166 25 0,013 25 a,0164
Hu 30 e 30 0,0152
Hyw Hym

Puc, 7. 9niopa MaMeHEHns CONPOTHBASEMOCTH CRBErY Ho rJayGuEe

KPHJIbYATKA M INTAHFM K3BJEKAIOT, a CKBaXKHHY YIAyGJIsioT AJIA HCIH-
TaHHU.

Js BLYHCIEGHHT  CONPOTHBJAEMOCTH TPYHTa CABHUIY B H3MepeH-
HHA KPYTAINMA MOMEHT BHOCAT IIONPAaBKY H3 TAPHPOBOUHOH TaGAHLH
npubopa. JlomacrHo#i npuSop xomcrpykuus LIHHMHC xommnaekryior
KPHIJIbYATKAMH YETHPEX PasMepoB:

¥ 55 75 76 100
H, MM . v v o v v v s s e o v 0 110 150 200 200

IMo pesyabraTaM HCNBITAHHH BBHIYUC/SIOT CONPOTHBJAEMOCTH TPYHTA
CABHUTY, UMEHYEMYIO YCAOBHHEM CLEIJICHHUEM,

M
Cyen = Kl:p ’ (3)

rae Mgp — 3HaueHHe KPYTAINEr0 MOMEHTA, YCTAHABJIWBAEMOrO NHO Tas
PHPOBOYHOHX KPHBOH (O OCH OpPAHHAT OTKJAALIBAIOT NOKA3aHHA HHAM-
xatopa Al, a mo ocu abcuuce Mzp B 3aBHCHMOCTH OT 3HaYeHHA Al=
=Algogn—Alrp; Alnons — NOKa3aHUA HHAMKATOPa (MaKCHMaJbHOE UHCJOQ
fefeRufi B Ipollecce NOBOPOTAa KPHUIBYATKH B TPYHTE HeHapyLIEHHOM
CTPYKTYPH); Alrp — MaKCHMaJAbHOE UMCJO JeJCHMH TIPH OTKJOHEHHH
CTPeJIKH MHINKATOPA B HpOIecce NOBOPOTA LITAHT (€3 KPHJILUATKH (IIPH
Heo6XOAMMOCTH yYeTa TPeHHs TrpyuTa o Witauru); K -— Hocrosuxas
npubopa, onpelelsieMas no Bepamennam: K,=nD?%2(D/6+H) npn mo-
BOPOTE KPBIIbYATKA Yy TOBEPXHOCTH TOMMM WJH Ha JiHEe CKBAXKHHH (IpH
cpese OJuOfi TOPLOBO NOBEPXHOCTHIO KpHuIbYATKH); Ke=nD?/2(D/3+
--H) npu cpeae B TOJE TrpyHTa OGEMMH TOPLOBHIMH NOBEPXHOCTAMH
Kpuapiatky; M, D — BrcOTa B A¥aMeTP KPhIbUaTKH,
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PesyabTaTH MCHMTaHAA NPEACTABAAIOT B BHAC SMIOD H3MEHCHHA
COHPOTHBJAACMOCTH CABUI'Y NO ray6use (puc, 7). Koamuecrso Togex wue-
nHTaHuf No FAyOHHE HAas3HAUAIOF C yueToM cjaboll TOJUH H OCOGeHHO-
crefil ee repJIOrdIecKoro CTPOCHHAL.

O6nlyHo HCImTaHHA DpoBoAAT uepe3 0,5—1 M no rayGuue; upn
5TOM B KaXJAOM CJIOE@ MOLIHOCTbIO He MeHee 1 M C/eRyeT HasHauaTb He
MeHee TPEeX TOUYeK MO IiyOuHe B nmpeienax OAHOM CKBaYKHHHL

ITPHJIOKEHHE 3

METOJHKH JIABOPATOPHbBIX OIMPEAEJIEHW NMOKA3ATEJIEA
GH3UKO-MEXAHUYECKHNX CBOVICTB CJIABLIX 'PYHTOB

Or6op npo6

Uenbio n1a6opaTOPHHIX HCIHTaHUA TPYHTOB SIBASeTCS ONPeAeseRHe
KIaCCHPUKRAUMONHKIX NoKasaTesell, HCNOAB3YEMHIX JJIf YCTaHOBJIEHHUS
no TaaMuaM pacueTHHIX XaPAaKTEPHCTHK TPYHTOB W HICHTHDUKaUMH
CcoeB caabofi TOMIM, a TakKXKe HeNocpeACTBEHHOe NOJYYeHHE pacuer-
HEIX [0OKa3aTelel CXKHUMaeMOCTH H COIIPOTHBJIEMOCTH caBury. OﬂﬂaKO
Haf0 HMETh B BUAY, YTO pe3yJhLTaTH JaGOpaTOPHHX HCCAefOBaHuA 6y-
YT JOCTOBEPHH! JMIIb B CJ1y4ae NPHHATHA CTPOXKAHIINX Mep NPeiocTo-
POXHOCTH 1pu oTGOpe, TPAHCNOPTHPOBAHAW W XDaHEHHH MOHOJHWTOB
cnabuix rpyntor (TOCT 12071—84).

Kouncrpyxkuuu npoGoOTGOPHHKOB AJis oT6opa mpo6 CJAaGeX TPyHTOB
npHBefieHb Ha puc. 1—b5.

Noxkasarenn ¢manueckux csoficte

B naGopaTopun onpeneisioT ClefyOMe XApPaKTEPUCTHKH TPYHTOB:
BJIAXHOCTb, MJAOTHOCTh M IJOTHOCTH YACTHI, FPYHTA, PPaHYAOMETPHIECKHH
(MexaHuueckHii) cocTas, 30JbHOCTE Tpoda, cTeneHb PasjioXeHHA Topda,
VIACTHYHOCTh, CIKHMAEMOCTh, CONPOTHBASIEMOCTD CABUTY.

Baaxuocts cnaGuix rpyHToB oupexeisior B coorsercThr ¢ I'OCT
5180—84.

Topdsaubie rPyHTH BHICYIINBAOT NpH TeMnepatype He Gosee 110—
105 °C. Iocne mHICywrnBaHHs Macca CyXO#f HaBeCKH JOJXHa OHTH He
MeHee 2—3 r, Jdas ofecneueHns 3TOr0 YCJIOBHS HABECKA CHIPOrO FPYH-
Ta JOJIXKRA COCTaBJ/ATh He MeHee 20—30 r.

Jas HeOTHOPOAHHIX TOpPHOB H HJOB BHICOKOR €CTECTBEHHOW BJAXK-
HOCTH DEKOMEHAYeTCs HPOBOAHTb He MeHee TPeX NapasIelbHBIX Ompe-
JieNeHndl BJAXKHOCTH, 32 OKOHUATEJbHHI Pe3yJbTaT MPUHAMAIOT CPElHee
apudMeTHIECKOe NOJYUYEeHHRIX 3HaUeHu#.

106



Ilpn pabote ¢ MOHOJAMTaMM AJs KOHTPOJA BJaXKHOCTH CJAEAYeT OT-
Gupath ogHy npoOy mopsiaka 100 r Ana noJydeHus CPEAHEro KOHTPOJb-
HOTo 3HAYEHHA.

BnaxxHOCTb OnpellesIfiOT MO OTHOWICHHIO MAacChl BOAL B JAHHOH Ha-
Becke Topda K Macce Cyxoll HaBeCKH

0 =2"% 00,9, (1)
9 —1a
rjle §— Macca Ccyxoro O0ioKca; ¢p— Macca OloKCa € CYXHM TIPYHTOM,
¢, — Macca 610Kca ¢ BJAXHHM TPYHTOM.
Honyckaercs onpefiensiTb BIaXKHOCTb YCKOPEHHHM METOAOM Ha NpH-

Gope THna S 10/V Ans CKOPOCTHOrO oOnpeje/eHusi BJAXKHOCTH CYXOro
BelIeCTBa.

400
A
3 =
5 e
A-A
Eyp ﬂlnﬂpblm Eyp Jﬂ”ﬂb”ﬂ Pane. 1. Topd)nﬂoﬁ 6yp TB-5
3 ! — BUHT; 2 -— NOJAYKOHYC; & — HOX}
4 — ¢epACUHHK; 5 ~ JOMKa
4
5
74 h\
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3 = e BN
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Puc. 2. Tpysronec EORCTPYRUUA
HUryvaosa Jag B3gTHA MOHOIUTOB
AJOB ¥ JADYrEX TIHHHCTHX TDPYATOB
MArEONAACTHYHOA M CEPHITOTERYWell
EOHCHCTEHOHH

1 — GammMaK; 2 — HaupapaRoman; 3—

pesunl; 4 — HAXHAHEE CTAKaH; S—Trrib«

3a; 6 — pepxHufl crakaH; 7 — gua-

¢parmMa; & —roncsKka C KOHYCHEIM
nepexonoM
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Puc. 8. [Dpydrosioc goHCTPYROHK

Pypca AaA BIATHA MOHOAHTOB HJIOB

u JAPYrEX TINBHCTHIX TPYHTOB MAT-

KOnJacTHIHOB K CKpuTOoTeRyuefl gon-
CHCcTeHOnY

1 — ropMoO3Ras JonacTh; 2 — Gaig-

Mak; 3 — znenecrok; 4 -— HHXKHHE cTa-

KaRn; 5 — ruab3a; 6 — sBepxnufl cra-
KaH; 7 — roJoBxa

Tlpn omnpenejeH¥H NAOTHOCTH YaCTUNl TPYHTa H 30/bHOCTH BO3AYNI-
HO-CYXOro FpyHTa Heo6XOAMMO BBOJHTh IIONPABKH HAa I'MTPOCKOMAYECKYIO
BJIAXKHOCTb, NPEJCTABJSIOILYI0 COGOH COmeplKaHHe BOAH B BO3AYIIHO-
cyxom obpasue, yaansemofi mpm 100—105°C, BripakeHHne B NpoleH-
TaxX OT BeCa BO3JYIUHO-CYXOTO TPYHTa.

Turpockonnyeckass BJAXHOCTb oONPEJENsiercsi TaKKe METOAOM BHI-
cymupanua (IFOCT 5180—84).

3oabHocTs TOpdha — 3TO Macca 304L, OCTABIICHCA QT CHKHUTMAaHHA
Topda, OTHeceHHan K Macce cyXofi mpoOH M BhIpaxKeHHAas B NPOLEHTAX.
3ommHoCcTh Onpeseasior B coorBercrsud ¢ [OCT 11306—83. Cywm-
HOCTb METOJA S4aKJouaercs B CleiylomeM: Hasecky (1—2 r cyxoro
Topda) cxuraloT B MydeibHOR meyH, a OCTAaTOK NPOKaJMUBAIOT NpH TeM-
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Prc. 4. Yuumepcansumit rpysronoc

goHcTpYRnuu [EHHUHCa co cMenEmMM

KODOHR2MM JJa# orGopa MOHOANTOB

TopdioB M APYrEX OOJOTEMX OTAOXKE-
HH

[ pna  caabopasnoMHBMIAXCA TOP-

tdoB; Il — paa Xopomo pPaszioOXHB-

wrxcg rTopdos; 11, IV — pgns mune-

PaJH3OBAHEHX TOPGOB H MJAACTHIHBIX

TPYHTOB; V— nna canponeneft wu
UJOB

Puc. 5. Nopmuesofi rpyHTococ Kon-
crpyenun BEJNJXOPHUMU paa orGo-
pa npo6 caaGuIX rpynAToB

I — pyKosiTRKa popHIHeBOd  IITAHrH;

2 — pYKOSITKA HaPYHOH INTAHIrH; 3—

nopmHeBas 1lTaRra; 4 — HapyXXHafl

mTaAra; § — Kopmyc; 6 — KoJabna;

7 — 3anupawiee KOJAbIO, & — NOP-

meds; 9~— caneuuxk; 10, 11 — oTsep-
cTus
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nepatype 800+25°C po mocrosiHHo#t MaccH (c fomycTaMoft pasHHLel
¢ nocaeaykomesr maccoi a0 0,006 r).
3oabrocTs Topda onpeneasior no hopmyne

2= ‘”"p"’“ 100, %, @

rfle z — NPOUEHT 30JIK K abGCoMIOTHO CYXOMy BemlecTay; p-— Macca
THIS € 30JI0H, T; pp— Macca NYCTOTO INPOKaJIeHHOro THrJsd, Iy Po-—
Macca cyxoro Topda, T.

IIpy onpenedeHn: 30JBHOCTH pasHUIA ABYX Hapa/uIeNbHEX onpefe-
Jenni He KOJIKHa cocTaBasTh Gosaee 2 %.

IIpr HCnoJL30BaHHM HABECKH CYXOro FPYHTa MapajfielbHO C CXKH-
ranneM TOpdha ONpefe/AIOT BIAXKHOCTL M 3aTeM MEPECYHTHIBAIOT MACCy
BIAXHOR HABECKH Ha CYXYIO.

IMotepio npu npoKajuBaHUH (HJIM COACPIKAHHH OPraHHYECKUX Be-
IIeCTB AJS HeKapGOHATHHX PPYHTOB) BHIUUCIAIOT NO dopmydae

IT=100—2, %. 3

CoxepxaHue OPraHHYECKHX BEIUECTB B MepreJMCTHIX IDYHTax Cle-
AYeT ONPEAENATh B COOTBETCTBHH C METOAHMKOMH, M3Ja0XeHHoH B Meroau-
YeCKOM NOCOOMH 110 ONpPERENEHMIO GH3HUKO-MCXAaHHUECKHX CBOMCTB I'DYH-
tos (COIO3JIOPHUMN. — M.: Hexnpa, 1975. — 177 c.).

Crenenp pasaoxenns Topda-— 3TO NPOIEHTHOE COfepiKanue Oec-
CTPYKTYpHOR MaccH W MeJbuafmux HeryMHQUUVWPOBAHHHIX OCTATKOB,
HMeIomAXCcs B AaHHOR HaBecKe, K BeIUUMHe Bcell HaBeCKH.

Crenenp pasnoxenns Topda oupeRefdloT XUMHMUYeCKHMH U ¢duauve-
CKHMH METOZaMH,

B nosesnx n naGopaTOPHHIX YCJIOBUAX NPHMEHSIOT Creaylomue (u-
BHYECKME METOLH: MUKDOCKONU4EcKull, 8ecosoll, 2Aa30MepHO-MAKPOCKO-
nuueckull, tenTpugyauposanue.

B otueTHOH QLOKYMEHTAIH HO OOCAef0BaHMIO G0JIOTa HeoOXORHUMO
yKasHBaTh crnocol onpefeNcHHs] CTEMEHM PA3JIOKEHHs, TAK KaK OT Hero
3aBUCAT PE3YJAbTATHL

Muxpockonuuecknii meroa. Ilpoby topda 30—40 r momemarorT Ha
JIICTKe KapTOHA, TIMATeNbHO IepeMeiuBaloT W Da3paBHMBAIOT TOHKHM
cuoeM. M3 10 mecr npo6n or6mparor 3 npo6r no 0,5 cm® Topda, mome-
AT MX Ha TIPeAMETHHE CTEeKJa, Pa3pPaBHHBAIOT TOHKHM cJjoeM, Ao6as-
JAIOT HECKONBKO Kamenb BOAB KW MOKPHIBAIOT NOKPOBHBLIM CTEKJGM.

3aTeM paccMaTPUBAIOT HA KAXKIOM CTEKJe (B PaBHHX ero yacTax)
o 10 3o mox mukpockonoMm (npu ypeanuenuu B 100 pa3) ¥ B npoleH-
Tax OLEHHBAIOT WJIOWaib, 3aHATYI0 yactuuamm pasmepom 0,25 MM, or-
HOCUTeNBHO BCell IIOmAAu 30HH, 32HATOR TOphoM.

CreneHb pasJOXEHUS ONPeAeAIOT Kaxk cpeaHee apudMerHIecKkoe
u3 Beex 30 onpegpenenuit ¢ oxpyraenueM 1o 5 Y.

Becosoii meton. Hasecky 50 r menar Ha ABe paBHLE 4acTH, OAHY
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Puc. 8, I'padug xad npuGAMKEHAOro Rm%

nepecYeTa CcTemeHy DA3JNOMEHds, ON- 80

peaencHHodi BeCOBKIM MeTOAOM, HA

CTCHCHb PAa3/OXEHHE N0 MAKPOCEO= /
NAYECKOMY METORY 50 /

40 /|
pd

20

20 40 67 80 100
ﬁb %

H3 KOTOPHX BREICYIUHBAIOT B TepMmocraTte npy temneparype 105 °C u p3se-

ITMBAIOT C TOUHOCTBIO LO BTOPOTO 3HAKa, a4 BTOPYK OTMYYHBAIOT CTpyeit

BOZH Ha cHTO ¢ auamerpoM orsepcruit 0,25 mMm. OTMyumBanue npojod-

XKaloT A0 TeX 0P, NOKa H3 ¢MTa He OYAeT BLITEKaTh NPO3pauHas BOAA,

Ocrasmmecs Ha curTe DPOMHTHE PacTHTENBHHIE YACTHUH BHCYMINBAIOT

B TepMocrarte KO cyxoro cocrosHus npu f=105°C n s3Bemmeaior.
Crenenb PassoKeHHs ONPEACAAIOT N0 dopMyJe

R=100— —Z— 1009, @

Tile @ —Macca CyXOro BOJOKHA H3 OTMYYeHHOR HaBecku; b —To Xe,
HEOTMYTSHHOH HaBeCKH,

Ilpn HeobOxomnMoOCTH nepecueT CTENEHH DPA3JIOXKEHHs, ONpEASNEHHON
BECOBHIM METOJOM, Ha CTENeHh pAa3fJOoXKeHHss N0 MHKPOCKONHUSCKOMY
MeToRy NpHOIMKEHHO MOXeT OBThb OCYHIECTBJACH C NOMOMIbIO rpaduka
(puc. 6).

Crenenp pasnoxenus Topda neHTPHPYrHPOBaHHEM ONPEeAEAHAIOT TO
TFOCT 10650—72 ¢ u3wm.

Taasomepho-Makpockonuveckuii meTor. [Toap3ysce rada. 1, Ba raas
OUCHHBAIOT CTPYKTYPHO-MeXaHHUYeCKHMe cBoficTBa TOpd)a NpU CXKATHH ero
B PYKe M MO UBETY OTXKHMaeMofi u3 Hero BoAH. KoMimexc npH3Haxos
BH3YaJIbHOTO ONpefeJieHHs AONOJHAIT ellle OAHMM I[OKAa3aTeJeM — Maas
KoM Topda. [as aToro W3 HeCKOMLKHX MecT TOpdsiHOro oGpasna, BHIHY-
TOTO 3 3aMeXH, OT6HpaoT cpenHol npoGy obveMom 0,51 ¢cM® u 1o+
MelaloT Ha JIMCTKE IIOTHOA §yMarm uiam Ha cTpaHHle HOJEBOro AHEBHH.
ka. Haxumas yxasaTejpHHIM DaJbleM HAa nmpoOy, AENAOT IOPH3OHTA/be
HH Masox Ha 5—10 cm.

I oleHKHM CTeNeHM Pa3JOM(EHHS MasKM CPABHHBAIOT €O CTAHAApPT-
wolt mxamok (cM. Taba. 1).

Crenenb BOJIOKHKCTOCTH — 3TO COZEPIKaHHE B TBepAOH (ase Topda
BOJIOKHHCTHIX OCTaTKOB pasMepom Oosee 0,25 MM, BHpameHHOE B TIPO-

111



et

TaGauua 1. Ouenxa croiicTs TOPHAHKX IPYHTOB

paﬁ%?xe:;m PacturennAbie ocTaTKy macggﬁ%}ﬁwme OTxkumaemMas BoAa Maaok
Ho 10 Xopomwo coxpanuince u | Topd He maxeT pyky, or- | Orxkumaercsi Jerko, Gec- | BecuBersuit mau caa-
COCTaBJISIIOT IIOYTH BCIO | XKaTas Macca NPYKHHKT | UBETHAA WIH caafo oxpa-| GO-KeaTeld ¢ GOJBLIAM
maccy Topda, pasauiHble|d OHCTPO NPHUHHMAET Nep- | LieHHas KOJAHYECTBOM  HaJHI-
MXH, OCT2TKM OCOKOBOH | BOHAUAJbHLIA 00BEM IIEro BOJIOKHZ
pacTHTEJAbHOCTH
10—20 Xopowo coxpaHmauck, Ho|llpu cxarpu B Kyiaake ue | OTRHMaercs Jierko, MyT- | JXKeatmii ma@ cierka
H3MesbueHH B Gogoiuefl | npofaBamBaercss — MexAy | Has, kedtasd; KopHuHe- | KopuuHeBLE,  CBETVIO-
CTENeH: najibLaMy; B CXKaTOM TOp- | Baf uiu cBeTJIO-cepasf cepHll, HMEIOTCH Ha-
(e 3aMeTHa ynpyrocrb JHIIIHE BOJOKHA
20—35 Coxpanuance, HO onpege- | Heckonbko maacTryeH, | OrxnaMaercs ¢ HekorophiM | KopHunesnii mim  ce-
JIATb 3aTPYAHATENLHO, | IPH CXATHH B KyJllake | ycunueM, MyTHasl, KOpUY-| pOBaTO-KOPHUHEBHI,
9acTb M3 HHX TyMuuny-|dacTs Topda mpojaBANBa- | HeBas uian Oypas HaJUNmero  BOJOKHA
poBaHa eTcd MeXAY NaJbllaMH, HeT
NPH pacTHPAHHH MaxeT
PYKY
35—50 3amerusl, HO pacmosHaror- | [Tagkaer pyky, mpoRasaa-| Orxumaerca co 3Haum-; OT KOpHYHEBOro IO
¢ TPyAHO, MHOTO TyMH-|Baercs 3HauuTeNbHas | TEJIBHEIM  YCAJIHEM, MYT- | TeMHO-KOPHUHEBOIO C
GALRPOBaHHKIX HACTHI gacts ropda Has, Gypas HAH KOpHIHe-| CEDHIM H 4YepHHM OT-
Bast TEHKOM H C [IaAKo#
TIOBEPXHOCTBIO
Bonee 50 | Mano 3ameTam mam nod- | Boapmass  wacth  nod- | Iloarn miu coBcem He oT- | Temuo- uad dYepHO-KO-
TH He3aMeTHH, MpeoGnia-|HOCTEIO MPOAABIAMBACTCH | HKUMAETCH pugHeBLHl, XOPOWO €O-
Jaer rymudunupoBaEHas | MeXIy NaJjbllaMH, nauka- Xpansier OTNeYaTKA
macca eT PyKYy HaJbpueB




HeHtax of o6bema TBepAoit (pasw, CreneHb BOJIOKHHCTOCTH MOXKHO OI-
pelelaTh Uepe3 CTeNeHb PasjioXeHus. Eciu CTemeHb pA3JIOXKeHHs yCTa-
HABJHBAIOT MHKDOCKOIHIECKHM crnocofoM, TO CTeleHb BOJOKHHUCTOCTH
MOKHO BBHIUHC/IHTL IO (opMyJe

® =100 — Ry, %. (®)

Eciu cTeneHb pasyomeHHst ONPEfe/siOT BeCOBHIM MeToioM R; To
LA BHUHCAeHHA ¢ HeoOXOABMO cTeneHb pasJioXeHHs B BECOBHIX INIPO-
HEHTAX NepecyuTaTh Ha CTeNeHb PasJOMKeHHs B npouexTax ofbema, Aas
Yero HYKHO 8HATh IVIOTHOCTb YacTHl, BOJOKHMCTOH M TyMmycHoHl ¢pak-
DuH,

Jnst ynpolneHHEIX pacueTOB MOXKHO HCIOAB30BaTh rpaduk (cm. puc.
6), ¢ mOMOWBI0 KOTOPOre R, MOXKHO IiepecuuTaTh Ha Ry, mocje dero
CTeneHb BOJIOKHHCTOCTH ompefensior no gopmyae (5).

fipenedn naacTHYHOCTH ONPEACISIOT AJS MHHEpAJbHEIX H OpraHo-
MHHEpaJbHbX GONOTHHIX TpyHTOB, [pasumy Texkyuectu rpyHTa onpele-
JASI0T C noMomblo «GanaHcupHoro Konyca» mo ['OCT 5180—84.

Onpegenenne HMXKHeA TpaHuUL IACTHYHOCTH NPOM3BOAAT Ppacka-
THIBaHueM B wHyp no ykasanHoMy ['OCT 5180—84.

PesyabraTh onpeseseHHs NpelenoB IJIACTHYHOCTR 3aTOPGHOBAHHBIX
TPYHTOB CJIEAyeT CONPOBOMXIATH YKa32HHEM MHpOLEHTHOrO COAeDPIKaHHA
(no macce) pacTuTeNBHHIX OCTATKOB, €CIE MAacca HX COCTaBJseT Golee
5 % maccnl cyxoff MMHEDAJbHOR 9acCTH I'DYHTA.

NroTHocTs wacTHR TPYHTA MOMKeT OHTb ONpeleseHa pPASJHYHLIME
METO/JaMH.

IMuknomerpuneckuii metod, TINOTHOCTb YACTHI, IPYHTA ONpPENENSIOT
KaK OTHOLIEHHE MAacChl YaCTHu TPYHTA, BHCymeHHOTo npH ¢==100—105°C
A0 TMOCTOSHHOH MaccH, K 00beMy 3THX dacTul B coorserctsun ¢ I'OCT
5180—84.

I'pynT, BHCYWEBHH X0 BOSAYLUIHO-CYXOrO COCTOAIHHH, PaCTHPAIOT
necTukoM B (apdopoBoii CTynKe H NPOCEHBAIOT UEpe3 CHTO C AUAMETPOM
oreeperuit 1 mm. YacTuus kpynuee 1 MM MexaHuyecku ApobsaT u AobaB-
ST K npobe.

W3 npocesnnoro rpyara (100—200 r) orGuparor cpeiHior npo6y
15 r ans MunHepaJbHBIX TPYHTOB ¥ & T aas TopdoB Ha Kaxane 100 cm?
BMEeCTHMOCTH NHKHOMeTpa. IIpu 3ToM pomnoaHuTeNbHO OTOHpalOT ABe
npo6H 1J18 ONpeleeHust THIDOCKONHYECKO BJAAKHOCTY.

B DUKHOMETD HAJMBAIOT AMCTHNIMpOBaHHYI0 Boay (!/s BmecTHMo-
CTH) ¥ B3BEWINBAIOT. [Ipu NOMOIK BOPOHKH BBOAST NpoBy rpyHTa B NUK-
HOMETP H CHOBA B3BemupaioT, PasHula MepBOro ¥ BTOPOI'O B3BGHINBAHHSA
paBHa Mmacce BBefeHHOro rpyHta. CoiepxuMmMoe NHKHOMETPA KHUNSTAT
B Teuenue | 4 C MOMeHT2 3aKunaHuA cycneHsad. KumsueHue XOJIKHO
6HTh CHOKOAHLIM, Ge3 pa3GpLIsSTHBaHus MO CTeHKaM nHKHomerpa. Ilocse
KHIAYEHUS NHKHOMETp ¢ cycneHsuefi oxmaxcpair o 20°C, a zarem
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Puc, 7. KoucTpyrnus yuioTHNTEAs
YBJ-3

1 — nopcraska; 2 — MRAUKATOD; 3=

HHAKHUA INTOK; 4 ~— BTYAKA; § — Bepx-

HHA IITOK; 6-—HCABITHBACMEIR TPYHT;
7 — sauMHBI Goar

ZOJMBAIOT KUMNSUEHYI0 BOAY A0 OTMEYEHHOI0 YPOBHA TakuM o6pa3om,
uToGH BOTHYTAsl YacTb MEHHCKa Kacajlach YPOBHA,

TTuKHOMETP € FPYHTOM H BOZOH B3BEWIRBAIOT, 3aT€M OCBOGOM 10T
€ro OT FPYHTA H BOJH, TIIATEJABHO MOIOT, HANOJHAIOT AUCTH/JIHPOBAHRON
Bofol (Tof e TeMmepaTyphl, 4TO H BOAA B MHKHOMETPE) M BHOBL B3Be-
ILMBAIOT.

TINOTHOCTE YACTHR IPYHTA BHYUHCAAIOT MO (opMydae

o
p e ———————ean 6
¢ [(qO l qa) ql] ! ()

TJe (o— Macca CyXOoro rpyHra, BBE€ACHHOTO B NUKHOMETD, I, 4;— Mac-

9
== e ¥ 7
9o 1+0,01(l) H ()

ca MUKHOMETPa ¢ TPYHTOM H BOJOH, I, go-— Macca NMKHOMETpa C BOJOH,
I; © — BJAXHOCTh BO3AYHIHO-CYXOro rpyHra, %; g — Macca BO3AYMIHO-
CYXO0ro rpymra, r.

3a pacyeTRYIO IJIOTHOCTL YACTHI[ I'PYHTA NPHHMMAIOT CpefHee apud-
METHYECKOe W3 Pe3yJLTAaTOB ABYX NapaliefbHBIX ONpeAeaeHUf; pacxox-
JleHue fonyckaercs He Gosee 0,02 r/cm3,

Merod sovicorux dasaenudi. TInoTHocTs TBEepAO# (asn opraHHyec-
KHX TPYHTOB MOXHO ONPeAedHTh C MOMOLIbi0 yIjaoTHuTeas YBJI-3 xon-
crpykuns Kaanuuucroro monutexHmueckoro uscruryra (pme. 7). Topd
B BO3yIUHO-CYXOM COCTOSIHKE (BJjaxuocTh 10—25%) moasepraior cxaTuio
B 3aKpHTON kamepe noj AasaenveM 350—400 MIla (3500—4000 kre/cm?).
B cXaTroM cOCTOSHAA ONPeJe/sioT ero o0heM ¢ NOCAeAYIONHM HAepecye-
TOM M BLIUHC/JEHHEM IJIOTHOCTH MEHEDANLHOA YacTH.

Topajgok onpenencHus caenyomnil, Bryaxn (cM. puc.7) ¢ BepxHaM
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IITOKOM CHHMQIOT C HMIKHErO HITOKA W NEPeBOPAYMBAIOT NPH BCTaBJEH-
HOM wTOKe. B cBOGOAHOe MPOCTPAHCTBO BTYJKH 3aCHINAKT HABECKy HC-
clelyeMOro TPYHTa, 3aTeM BO BTYJIKY BCTABISIOT HHUXHHI IMITOK C HH-
RHMKaTOPOM.

Cobpannkiii npubop yCTaHAaBJIHBAIOT Ha MOACTAaBKY H 3aTeM HAa HUXK-
HIOI0 nauTy npecca. [lajee obpasen marpyxaioT go 10 xH u Bupep-
XNUBAIOT NOX 9TOH Harpyskoit B Teuenwe 2-—3 muH, Ilpu sToM aepopma-
uug o6pasna, perucTpupyeMast HHAHKATOPOM, MAOJNKHA NPEKPaTUThCH.
3aTem 3aNHCHBAOT MaKCHMaJbHOE NOKa3aHAe HHAMKATODA, 110 KOTOPOMY
BHIYHCJAIOT TOJNYUHY ofpasla npy 3ajZavHON Harpyske.

Hanee narpysky CHUMRIOT, BHIHHMAIOT BTYJKY BMECTE C BEPXHHM
IITOKOM, ¥ B3BewiMBaioT BITOK. KonTposumpywor maccy ocTaiollerocs Ha
ITOKE YOAOTHeHHOTO 00pasna KoJablieBo#l GHOpMH,

IlrortaocTs MMHEpAALHOR wACTH NP JAHHOH BAAaKHOCTH BHIYHCAA-
0T 1m0 Gdopumyae

4G 8
Pso = (Dr—dnh’ ©

rie G —HaBecka rpyHra (Macca obpasua), r; D — HapyXHHA Juamerp
oGpasma, cM; d — puametp (BuyTpensmft) obpasna, cM; h— TosHHA

ofpasna 1nociie yIJOTHEHHS NIOA AABJACHHEM, CM.
[lnotHoCTs TBEpAOH Gasn rpyHTa 3a BHYETOM O0bema BJarH OmNpc-

ZeqdoT no gopmydie

100
s = 100 + o o ’ (9)
Pse A

rie ® — BJAaXKHOCTb, Y (mo Macce); A — MJOTHOCTb AaACOPGIUOHHOM
BoABt (r/cM3).

Iln0oTHOCTBIO rpyHTa Ha3HIBA€TCA €ro Macca B ejHHHMIE O0fBbeMa,
OupenensoT MeTOAOM PEXYIIEro KOJbIA MJH METOAOM THApOCTaTHuE-
CKOTO B3BEINMBAHHA oGpaslia, NOKPHTOro mienkod mnapadmma (I'OCT
5180—84).

MeTof peXyuiero xoJbua NPHMEHSIOT B TEX CAydasiX, Koraa o6neM
4 ¢dopma orOupaemoro ofpasiia MOTYT OHTL COXPaHEHE! TOJBKO C IO-
MOmpBI0 KecTkof oGo¥imul. Meros ruipocraTHYecKOoro B3BelIHBAaHHS
MOXKHO NPHMEHATHL OpH obpa3nax HempasuabHo# ¢opmu. Jas onpexe-
JIeHHA OJOTHOCTH MOMKHO DeKOMEHAOBATHb TAKKE BOJIOMEHOMETPHUECKHUI
MeTon,

Mero@ pescyujux xosey. PexymuM Kodbuom oTOMpaloT ofpasen B
nabopaTopHu 43 MOHOAUTA uau B wmypdie. OCTaTOR TpyHTA, BHICTyHalo-
1yt U3 TUJb3H, cpesaioT HoXoM. Koabo ¢ rpyatom Basemusaiot. Ilior-
HOCTh BHIHCJSIOT NO thopmyae

=2
p="y " (10)
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rjie g — macca obpasiia rpysTa IPH HauHOM BAAXHOCTH, Iy V ~ 06bs
€M FPYHTA, SaKJIOUEHHOrO BHYTPH KOJbHa, cMP

TIpu manopasjioxuBIINXCA Topdax METOA PeXymux xoJjen He ofe-
crneyyBaeT AOCTAaTOYHOH TOYHOCTH, TaX KaK TPyAHO mpaBmibHO oGpabo-
TaTh OTOOpaHHHH o0pasel, HOXOM H, KpoMe TOro, OH JAedopMHpyeTcs
ApH nepepe3aHNH HEPa3JNOXKHBIINXCA PAaCTHUTENbHHX OCTaTKOB.

Merod napagpunuposanus. Q6pasel I'PyHTa MHOTOKDATHO OHMYCKAIOT
Ha HECKONbKO CeKYHA B mapaduH, 4ToGH HapacTHThL cioii He Menee 0,6
mM. Ilysuippku BOsayxa, oORapyxeHHble B 3acTuBmefi napaduHOBOR
060JI0UKe, YIANAIOT, NPOKAJLIBAS HIVION H 3araaxusas o0pa3oBaBuInecH
OTBEpCTHS.

Oxnaxpenubit  3amapacduHHpoBaHHB o6pasey B3sewruBaior (g:).
3aTeM NOJBEIIKBAIOT K Cepbre KOPOMBICJIA BeCOB M NOTPYXalOT B CTaKaH
¢ BoAoft pas B3BeuHBanus B BoZe (gs). KoHTpoaupyloT maccy B BO3RY-
xe, uTo6H y6eAuThCs, 9T0 B IPYHT He NomaJja BoAa (IpelBapHTE bHO 00-
TepeB 3anapadpHupoBaHHL oOpasen), TwmarespHo ynanus napadul c
ofpasna, epyT npolH AJas onpefeienus BaamxHocTH. IIpoBossT we Me-
Hee JBYX NMapaj/eJbHBIX OnpejeseHuil.

Iln0THOCTb FPyHTA ONPEieJAIOT N0 CJAEAyIOMuM (opmysaM:

Ja—1

Vy= (n
1 o )
V= ‘la"qa; (12)

Vs
i

= — 14
z (14)

rae V; — o6mem napaguua, cM?; g; — macca o6pasua npu JaHHOR BAAK-
Hocty, 1; Vo M ga—o0OBeM M Macca samapadHHEpoBaHHOTO oGpasiua,
eM®, r; g3 — Macca 3anapaduHHpOBaNHOrO 0OOpasna B BOJE, T; Y —
yaeapuni Bec mapaduna 9 MH/em® (0,9 r/em3); ys — yaenbHR Bec BO-
aet 10 MH/em® (1r/cm’); V — o6nhem obpasua Ges mapaduna, cM®; p—
IJIOTHOCTh 06pasia, r/cMs.

Bouomernonerpuseckull mero0. Obpasen Topha B3BEMHBAOT, a 3a-
TEM NOMeIIAIOT B CeTYATH KapKac M MOTpyxawT B BoJioMeHoMerp. ITpu
2TOM DO TPyOKe YCTaHaBIHBAIOT H3MEHEHHE YPOBHS BOJAK M BHUYHCHSH-
T o0beM Hcenenyemoro ofpasna. [leneHmio mRajAH TPpyGEM COOTBET-
CTByeT OnpelieficHRLi 00beM BEITECHECHHON BOXBL

Borannyecknii cocras Toptha onpefendioT ¢ NOMOMBIO MHKPOCKONA
1O XapakTepPy HEepas3JIOXMBINHXCA PACTATENLHHX OCTAaTKOB B COOTBETCI-
BHH C ONUCAaHHEM DasJMIHEIX BHAOB Topda*.

* Tlpr onpefencHnH OOTaHHYeCKoro cocraBa Topda, KpoMme TOro,
clepyer nOJMbL30BaThCA Kaaccupuxanued BEAOB Topda u TOPPAHHX 3a-
Jexed, a TaKXKe COOTBETCTBYIOMIMMH aTJiacCaMH H pPYKOBOACTBAaMH.
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TpenBapurenbio TYMYC OTAENAOT METOJOM OTMYYHBAHHH, NPOIyC-
Kas p3Bech yepe3 cuto ¢ auamerpom orsepcrait 0,10 MM mpu Topde,
CHJIbHO Da3/JOKHBUIEMCS, M 4epe3 CHTO C AuameTpoM orBepcThit 0,25 MM
upu Topde ¢ MeHbluefl crenembio pasnoxenus. M3 ormyuennofi maccw
HaBeCKy Top(a NepeHOCAT NHHIETOM Ha CTEKJIO CTaHAAPTHOTO Pasmepa
H NOJA MHKpocKonoM (c yBelHueHHeM He MeHee, ueM B 90 pas) ycraHas-
JIUBAIOT NPOIEHTHOE CcoAepXMaHHe pacTeHuii — Ttopdoobpazopareneit).

HasBanne 6oTanuueckoro BHAa Topdy Haercs Mo OCTaTKaM, KOTO-
puiX B nauHoM obpasne Goaee 15 %. Ecom, nanpumep, B cocraBe o6pas-
na ocoku 30, ApesecHnx ocratkoB 40, runuyma 20 u cdarayma 10 %,
TO Top(b Ha3bpIBaIOT I'HIHOBO-0COKOBO-ADCBECHLIM,

IMoxasaTean mMeXaHUUeCKuX CBOACTB

CxumaemocTh — HSMEHEHNe OGbEMa NOZ BJAMAHMEM cxXKatha (KOM-
nupeccun) ot AedcTByloumlell BHeUIHeR HAarpy3kd B YCJIOBHSX HEBO3MOMKHO-
cTH GOKOBOrO pacuIEpeHHs — XapaKTEPH3YeT KOMIPECCHOHHEE CBOHCTBA
¢Aa6hX TPYHTOB.

CnaGole TPYHTH OTHOCHTCA K CHILHOCKHMAEMBIM H3-32 BHICOKO#
nopucroctd. OGbeM rpyHT2 HOJ, Harpyskoffi u3MensieTcs 3a cueT yaa-
JIGHHS1 M3 10D BOJABL M BO3JAYXa (BAMAHHE BO3LYX2Z HA KOMIPECCHOHHLIE
CBOHACTBA HEBEJHKO).

CxxumaeMocTs c1aGoro rpyHTa JOJAHEa ONPele/sThCA BCaed 3a OT-
GopoM o006pasuoB, noKa He OpeTephnead H3MEHEHHA UX eCTeCTBEHHHIe
cBoiicrBa (CTPYKTypa, BOPHCTOCTh M BJAAXKHOCTh B €CTECTBEHHOM COCTOA-
HUH),

Ob6uinii 06beM KOMNPECCHOHHBIX, @& TaKXe KOHCOJHIAUHOHHHIX HC-
NLITAHUA 3aBHCHT OT YMCAA BHAGJEHHHX JIMTOJOIMUeCKH OAHODOJHHX
CJIOGB W CTAJMH NpoekTnpoBanns. [Ipm 3TOM HCXOZAT H3 TOro, 4TO UPH
BHINOJIHEHHH HCIBITAHKA B NOJHOM 00beMe KOJHUeCTBO 06pasloB JHOJXK-
HO OHIThb TakHM, YTOOH JJIfi KaXXJOTO PACUETHOTO CJIOSI MOXHO OHLIO
NOJYYUTh CTAHAAPTHYI0O KOMMPECCHORHYIO KPHBYIO ¥ KOHCOJHAAUVOHHbLIE
KpUBHE [JI1 TPEX-YeTHIPEX Pas3JUYHBLIX Harpy3ok TDH JABYX pasHuX my-
TaX GUIbTPALUH.

Toa craHpapTHOW KOMIIPECCHOHHOM KPHBON NOHMMAeTCH  Kpubas,
noJdyyaemass TpDH CHeAYIOMHX YCJIOBUAX: HadaJbHas BhicOTa oOpasna
2 cM; OTHOLUeHHE AuaMeTpa K BhicoTe ofpasma G6JHM3KO K 3; ApeHHPOBa-
HYe — JBYXCTOpOHHee; HarpyKeHHe OCYIIECTBJSISTCS C NOCJ]eJOBaTellb-
HbIM yBeJUYEHHEM, CTYNEHSAMH; 3a KOHeuHyio JedopMmaluyio ob6pasia HOX
LAHHOW CTYNGHBIO HATPY3KH NpuhHMMaerca AedopMmalns, OOCTHTHYTas
K MOMEHTY, KOrja HMHTEHCHBHOCTb OCAJKH CTaHAApTHOro 00pasla Ucras
crader papHoi 0,02 mMM/cyT (MJAH HHTCHCHBHOCTb OTHOCHTeNbHO Aedop-
manum cocrasur 0,001 1/cyr),
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CraunapTayl0 KOMIODECCHOHHYIO KDHBYIO CTPOST OO pesyabTaTam
HCNHTAHME ABYX NMapalieNbHbHX 06pa3uoB.

Cna6ele TPYHTH! HCDOEITRIBAIOT HAa KOMIPECCHIO B NpAGOpAx, HCHOJb-
8yeMBIX JJSl HCNHITaHUA OGLMHEIX I'PYHTOB, C PaGOUAM KOJbLOM AMAMET-
poM 7, 14 un Buicotofi 2 cM. Jas ucnHTaHEE MOI'YyT OMTh HCIOJIB30BAHH
TaK¥XKe KOMIpPeCCHOHHHe NpubopH ¢ MakcuMaJbHOli miowanpio 60 cm?,
BHCOTOH 2,5 cM, ¢ ABYMSI MeccypamMu Ha LiTamie, He TpebyomuMmu ne-
pectaHoBKM Hyas. IIpuGopel JoJ:KHE GHTh NPOTAPHPOBAHE! JO HCHEITA-
Hull,

CxumMaeMocTs 06pa3noB ¢jaabLix PPYHTOB ONpEfensioT NPH HEHapy-
IIEHHOH CTPYKType ¢ NPHEATHEM MEp, HCKJIOUAIONUX NOACYINBAHHE 00«
paspa B IpolLecce ONETa (HanpaMep, NOJ BOAOK).

Xo0d onpeleirenusn

Tlepen ONHTOM 3aMePAIOT IUTAHTEHUHPKYJEM JWaMeTP ¥ BHCOTY
Kosblia ¢ ToyHocTbio g0 0,1 MM M B3BEWIHBAOT €ro Ha TEXHHUYECKHX
Becax ¢ roysocroio ao 0,01 r.

MOHOJIAT TPYHT2 OUMUIIAIOT OT napaduHa ¥ NOACOXIIErQ BepXHero
cJ1o9.

Ko/bllo yCTaHaBIMBAIOT PeXYWIMM KpaeM Ha BHIPOBHEHHYIO NOBEpX-
HOCThL MOHOANTA (WJAH CTeHKy BHPa0OTKH), MeAJIeHHO BJaBJMBAIOT
B IpyHT (Aaa TopdoB ¢ HeGo/MbIIEM MOBOPOTOM KOJBIA) H CPesaloT
IPYHT MO HapyXHOMY Z¥aMeTpy KoJbua, [Ipn oToM HEOGXOAHMO CleinTh,
9TO6H KOJBLO UNOIPYXKAJoCh BePTHKaNbHo, 0es  IepekocoB, KOTOPHIE
MOTyT BHI3BaTh HapylleHde CTPYKTYPH TIPYHTa K MCKA3HTh BeJUUMHY
naoTHocTH rpyura. Caeayer o6paTuTs 0C0f0e BHUMAHHE HAa KAYeCTBO
BHIpe3kyu 0o0Gpasia, Tak Kak OT €e TILATEJbHOCTH 32BHCHT TOYHOCThH OI-
pelesieHusl CBOACTB IPYHTa ¥ 3aMepa OCZJKH,

C 3TOH ueqblo B TpoLecce BLHIPe3KH M MOArOTOBKM ofpasua K mc-
THTAHHUI0O HEOOXOZMMO CJIEAHTb, YTOGH IPYHT He BHIKPAINHBAJCH, 2 TaK-
ke, yrobn ofpasen BIJIOTHYIO Ipujerall K creHkaM koJasua, Ilpu Ha-
PYIUEHHM €CTECTBEHHOH CTPYXTypH o0pasell Gpakyercs.

IMocae sanosHeHHst KoJblla TPYHTOM Ha HETQ YCTAHABJAHBAIOT Hacal-
KY ¥ BJaBJUBAIOT B MOHOJHT (WIH B TPYHT) C UPEBHUICHAEM Ha 3—
4 MM, 3aTeM HaCaJKy CHMMAIOT W OCTOPOXHO CPe3aloT TPYHT B YPOBEHb
¢ KpasiMy KOJbLA.

Tlop KOJBUOM IPYHT NOAPE3AIOT Ha KOHYC, H OTHAJANT KOJBUO
¢ TPYHTOM OT MOHOJMTa (HAH IPYHTOROIO MaccuBa), B ciywae MATKo-
IJIACTHYHHX TPYHTOB KOJBLUO C TPYHTOM OTAENSIOT OT MOHOJHTA CTaJb-
Hofi ynpyrofi TyromaTsHyToi mpososokofi. O6pasen kJagyT Ha CTek-
JAHHYI0 TJaCTMHY W 3aUMINA0T TPYHT BPOBeHb ¢ KOAbLOM., Koablo ¢
IPYHTOM B3BEMIMBAIOT € TOuHOCTRIO xo 0,01 r,
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[Ipn MCNHTAHUAX UpH ABYXCTOPOHHPFH HUALTPANMM BEPXHHA N HHXK-
HAA TOPUR oOGpa3na rPyHTa NOKPHLIBAJOT BJaXXKHHIMH KPyXKam# (uis-
TPOBaJbHOH OyMard, BLIPE3AHHHIMA CTPOrO MO BHYTDEHHEMY XHaMeTpy
KombLa. TIpH DPOBeAeHHH ONHTA NPH ORHOCTOPOHHER (GHALTPAUME BOABL
u3 ofpasua HHXKHUE KPYXOX (GHIbTPOBaJbsHOR OyMarn 3aMeHSIOT pe3d-
HOBOH NpPOKJanKo,

Konbuo ¢ ofpasuoM CTaBAT Ha AHMINE npuGopa, ofoMeTp cobuparor
M YCTAHABJHBAIOT MO NPecC KOMIPECCHOHHOH ycraHosku. [asee ycra-
HABJAWBAIOT UHAAKATOPH Ha HyAesoi orcueT. [Ipu nmoxasaHmsx, oTANIHHX
OT HyJs, BX 3aNHCHIBAIOT B XypHAJe, Kak HaudasbHnie. OfHOBpeMeHHO
H3 TPYHTa MOHOJIHTA, HENOCPEACTBEHHO UpHJerammero Kk oGpasuy, oT-
GHpaoT ABe-TPH MPOOH AJst ONpejeleHHst BJIAXKHOCTH H IVIOTHOCTH 4a-
CTHN [FpyHTa.

Ias npenoTBpamienysi BHCHXaHEA FPYHTA B MecTaX KOHTaKTa Je-
taneil npuGopa, rie MOXKET HCIAPUTBCHA BJard, MPOK/AaAbIBAIOT BAAXKHYIO
BaTy wiM mapmo. [lpm HenbTaHmu oGpasua IpyHTa B BOAHOM OKPY-
MEHMH COYCTH 2 MAH NOCHKe NPUJNOKEHWA NepBofi CTYNEHM HATPY3K: de-
pes OTBEPCTHE B HHIKHeH 9acTH OJOMETpa C MOMOLIbIo GIOpeTKH npuGop
8aMOJHAIOT BOAOA KO NOSBJEHHS e¢ B OTBepeTusx mramna. Jaa yaa-
NEHUA BO3JyXa u3 Hpubopa BTOPOE OTBEPCTHE NOMIKHO GHITB OTKDPBITO
A0 MOABJEHHS] B HeM BOAH. YpOBeHb BOAL B GlOpEeTKe yCTAaHABAHBAIOT
10 BepxHefl rpanu paGovero KoJbia M NOAAEPMUBAIOT HA NPOTSKEHHH
BCEro OmBITA.

Tlpu mpenBapHTeNLHOM HACHINEHHH T'PYHTa BOAOHK mpmbop ¢ ofpas-
LOM CTaBfiT NOA MPECC ¥ ONYCKAIOT BHHT appernpa Tak, 4Tobu TpyHT
He Mor HaOyxaTbh M/ ROBOAAT 3apPeTHPHOE KOJbUO NpuGopa A0 COMpPH-
KOCHOBEHHS C BEPXHHM MTaMnoM. ECIM HHAMKATOPH mNOKasajM Haly-
xaHuMe obpasma, TO appeTHPOM BO3BDaIAlOT HNOXa3aHWs HHAMKATOpPA Ha
navadeEBE oTcaeT. Hacumats o6pasen Jyuire rpyHTOBOH BOJO#, B3sTOH
u3 Mecra orGopa oOpasmnoB, uawm rpynropofi BuTAXKo#. Ilpn HeHoan-
wofi MHHEPaJH3aUMH MOXKHO NOJb30BAThCA BOJNONPOBOLHOA BOAOI.

Jlanee X IPYHTY NPUKIALKBAIOT HarpysKy BO3pacTAIOIHMH CTyIe.
HSIMH,

JIlas o6pasnos IMIMHHCTHX IPYHTOB TeKyuell KOHCHCTEHUHH M campo-
mesiell pexkOMeHAYIOTCA cJaeAylomue crymennm Harpysoxk: 0,002; 0,003;
0,005; 0,01; 0,02; 0,03; 0,05, 0,075; 0,10; 0,15; 0,2 MIla (0,02; 0,03;
0,05; 0,1; 0,2; 0,3: 0,5; 0,75; 1,0; 1,5; 2 xrc/cM?) u xanee A0 3axaH-
rof MarcuMaabHO Harpysku. i o6pasnoOB rMHECTHX TPYHTOB mJjac-
THYHOH KOHCHCTEHUMH # TOpP(OB PEKOMEHAYIOTCs CHeLyIOLIHe CTYNEHH
uarpysok: 0,01; 0,02; 0,03; 0,05; 0,075; 0,10; 0,20 MIIa (0,1; 0,2;; 0,3;
0,5; 0,75; 1; 2 grefem?) v T. A

B 3aBACHMOCTH OT COCTOSIHHSI I'PYHTa KOJHYECTBO CTymeHed MOIKEF
6HTb COKpaulcHO, BenmuMHy Ipysa, KOTOPYI0 HEoOGXOAMMO NPHAOKHTH
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K DOJBECKe DHYara KOMOPECCHOHHOR YCTaHOBKY, ONPEAENSIOT 1O (op-
MyJae

N

rie G — 3allaBaecMas CTYIeHb Harpyski (HOPMaJbHOE HaNpsAmeHHE) Ha
o6pasen rpynra, MIla (xrc/em?); F—nuomagp NONEPEeYHOro ceYeHHs
o6pasua, cM?; a— Macca paMsl M NODIIHS oOxoMeTpa c INAPHKOM, KrI;
N — nepesaToynoe 9HCJO CHCTEMH pPHYAroB; g — ycKopeHHe ¢BOGOJHO-
o najaeHus.

P = ("—F) — ag, (15)

Kaxayio crynenb BHIAEPXKHBAIOT [0 YCJIOBHOH crabGHimn3anum jHe-
dopMauun o6pasua. Ilpu BricoTe oGpasna k m ABycroposHefi (nibTpa-
IMH BOJAH HHTEHCHBHOCTb OCaJKW, NDHHUMAEMYyK0 3a YcJaoBHYIO cTaGH-
JIM3alHIo, BRYMCASAIOT MO (OPMyJe Veras = 0,001 A, mm/cyr. Ecam npe-
HHDOBaHHE OAHOCTODOHHee, TO CJelyeT NOAb3GBaThCA (opmynoi
Vera6=0,002 & MM/cyT. B 3aBHCEMOCTH OT BHJAa TPyHTa H YCAOBHi
ONLHTA YKadaHHEIA KPHTePHiI MOXKeT OHTb HeckoAbKO u3MeHeH. Ofnako
BO BCEX cJaydYasx, NPHHUMaeMas 3a 3aBeplieHHe AedopMalnuR HHTEHCHB-
HOCTh OTHOCHTEJIHO} Ocajxu He joJxkHa npeswmartsh 0,003 1/cyT xas cy-
neceit, 0,002 1/cyt — pan neckor u 0,001 I/cyT — Anst CYrJMHKOB M IVIMH,

Ipu Goapwmx ocaikax o6pasla, MPUBOAAIMMX K CHALHOMY OIycKa-
HHIO pHWuara mpecca, CJelyeT BhHIPABHHBATh DPHYAXHYI0 CHCTEMY Iocje
3aBEpIIEHHSA OCAJKH OT KaxAOH CTYMmeHM HArpyskd, OpaTh HyJeBoil
OTUeT N0 HHAHKaTOpaM, NOCJE HYEro NPHKJIANHBATE CACAYIOULYIO CTY-
neHb HarpPysKH.

Opomerp ¢ o6pa3noM HeoOXOAMMO 3aUIMINATL OT COTPSCEHHA H TeM-
nepaTypHHIX KoneGaHuil.

Ilo oxkonuyanum pedopmanum ofpasua rpyHra oT Hauboabwedl na-
rpysKu yjpaasior BoAy (ecam ofpasel HaxoAWTCA MOZ BOAOH), W CHH-
MaioT Harpysky C pbluaxupoit cucremsl. Jlasnee pa3bupaloT onOMeETp, H3-
BEKalOT pafouee KoJblo € 00pasuoM H CHUMAKOT (GHILTPALHOHHYIO
6yMary, yAaJsioT cyxoil (pHALTpOBAJLHOA GyMmarofi Baary ¢ Topuos oG-
paslia ¥ B3BellIMBAIOT €I'0 C YKA3aHHO! BHlIe TOUHOCTHIO. 3aTeM obGpasen
BHICYINHBAIOT /1A ONPEAC/IeHHA KOHEeUHON BaaxHocTH. Bce jgaHHHE H3-
MepeHul M B3BELIHMBAHMA 3aIHCHBAIOT B XKYPHAJ,

TTocne ombiTa onpejensioT o6beM o6pa3ua, AJd dYero mJIOMAaAb HO-
TIEPEUHOIO CedeHHst 06pasia YMHOKAIOT HA €ro KOHEUHYIO BHICOTY, pas-
HYIO PasHOCTH MeXXJy HavuajJbHO# BEICOTOi o6pasma (Bmcora pabouero
KOJIbl[A) U ero OCAaJKOH, ONpeAe/AloT MIOTHOCTh ¥ Koadduument mopu-
crocTm o0Gpasna fo M nocje onmmTa, Popma zanHcu HalGmlofeHH# npu
KOMDPECCHOHHHX HCIHTAHUAX NPHBEJEHa HHXKE,

O6paGorka pesyawrartoB. ledopmanuio oGpasma rpyHTa onpepes-
0T noj, KaXAOH CTyneHbI0 HArpy3KH, BHIAEPIKAHHOA [0 YCJIOBHOH cTa-
Ounusanum AedopManuy, BHMHTAs HadaJbHblE NOKa3aHUR HHANKATOPOB
U3 NOKA3aHHA NPH Harpyske,
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U3 ofwmefi pedopmanun obpasua BHYHTAIOT 3HaueHHS COGCTBEHHON
ZedopManun OXoMeTpa ¥ KPYXKKOB (DHIBTPOBajdbHOR OyMarm, KoTopnle
OnpeneNa0T N[O TapupOBOYHON KPHBOM, K NOJYUAOT HAeHCTBUTENBHHIE
dedbopmanun Ax obpasua. 3aTeM BHMACAAIOT OTHOCHTEIbHLIE Aedop-
mMaunuu obpasua rpyura mo gopmyde

Ah

=—— 16
ol (9)

rae ho— HauadbHam BeicoTa 0Gpasua, Ilo BHUMC/EHHBIM 3HAYEHHAM OT-
AOCHTeJbHOR JeopMauuy CTPOAT KOMIPECCHOHHYIO KPHBYIO BHjAa
A=[(p).

Tlpumep sanucu moxasarelefl cocraBa M COCTOSIHMS HCOKITHIBAEMOrO
IpyHTa npuBefieH B TaGa. 2. [lepBuit stan o6paGoTKM Ha 3TOM 3aKkaH-
4uBaeTCA.

JKypHai KOMDPECCHOHHLX UCnTaRNi
O6bext

Mecto or6opa o6pasua

TIpoGa Ne

HanMenosanne BrpaGoTKu

Tay6una or6opa

Hcxoanbie gauusie R PacyeTon
Bricota Koabla A

Iaomans Koasa F

O6neM xoasna V.

Macca Koabua g

Macca rpysTa Ao onwlta g

Macca rpyHTa nocse OnHTa g;

Ilnornocts rpynra p

BnaxsocTb IpyHTa A0 ONHTA Myan

BiaxHOCTb TPYHTA HOCJ]E ONEITA Gxon
KostduuuentT nopacTocT® A0 ONEITA, PACCUMTAHHHE NO Baax-
HOCTH Enaa.sa

To Xe, notie ONHTA Exon.ba
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Ta6nuna 2. Mokasarean cOCTaBa ¥ COCTOSHAA FPYHTA

Boack-
TToteps Haumero-
1ipx mpo- | T10THOCTD [ HHCTOCTE 3 T7o7- Comep- | Mpupog- | Crenens | rpamgpa | T'pasuma Efggf’ panme
KaJuBa- YACTHIL CrelleHb QJIBHOCTD HOCTD XaHde Hayu BAaXK-| BOAOHACKH!- TekyuecTy | PACKaTH- | o nyoe. | PPYHTA mO
HUH rpyHTa pasnoxKe- CaCQ, HOCTBH (eHUA BaHusn TH KJjaccH-
HUA hukaunyu
Ta6auua 3. JlaHHpie KOMNPECCHOHHBIX UCHLITAHUR
Haxépyaxa
Ha ofipasen, OTHerH Hedop- OTHOCHTENb- Ilpupamenue
Jara Bpewst H/ p Cpenuss Monyab Rosdrdumuent
(Krc); 10 Mec- MAaLHsT amus Hast Zegop- KO3hUBMeHTa !  popucTOCTH
MIla/ cype ofpasna Aegopy Manua OcajKH MOPHCTOCTH pacro

(rre/cem®)




Ilpu ucnuTaHMAX CAA0OHIX, MPAKTHYECKH NOJHOCTBIO BOJQHACLILICH-
HHX TPYHTOB, MOXeT NPOHCXOJHThL BLJIABJMBaHME IPYHTa B 3a30pH
B npubope.

TMokasauusi MeCCYp MOTYT OKa3aThCsl HCKaXEHHHIMH, B 5TOM caydae
peKOMeHAYyeTCs: YTOUHATh BeJHUHHY AedopManuu cxkaTHs N0 H3MEHEHHIO
BJIAXKHOCTH TPYHTa B mpouecce HcnmTaHMs. C 3Tofl mesbio mocJse 3aBep-
LIEHAs. BCErO OIHTA H OMPEMe/eHHsT KOHEYHHIX BJAXKHOCTH H INIOTHOCTH
rpyHTa BHOCAT MOMPABKE B KOMHRPECCHOHHYIO KpuBywo. BTopoil stan 06-
paloTku, 3ag.al0daIiiics B YTOUHEHHH KOMIpecCHOHHOR KpuBo#, 3a-
EJI0YaeTcs B cAeAyomeM. BHUHCASIOT BeJHIRHE:

KO3(HuMeHT MOPHCTOCTH 06pa3lia B KOHEYHOM COCTOSHHH YIJOT-
HeHHA

]
&= . (140,0lekop) — 1, 17

0 KOH
rfie Ps — IJIOTHOCTDb YacTHI TPyHTa;
K03 pHIUEenT MOPHCTOCTH IPYHTA B HayaJbHOM COCTOSIHMM (IO OMH-
Ta) &u, MCUOAB3YA TY XK€ 3aBHCHMOCTb C TOACTAHOBKOH BMECTO KOHEY=
HBIX 3HAUEHHH -— HAYaJbHEIE;
A3MeHeHe Kood@uuHeHTa NOPHCTOCTH TPYHTA A KaXKAOH CTYNEHH
HArpy3KH N0 NOKa3aHMIO Meccyp

A
TP () o), (18)
[+

rae Ahpin — KOHeuHasi Jedopmanua obpasiia noxy AAHHOA Harpyskod,
¢bHuKcHpyeTCs O MeccypaM, MM;

R09¢(GHIUEHT TOPUCTOCTH A1 KaX/A0f CTYNEHH HATPY3KH

epim == € — AEpyy. (19)

Beauunus A€pim B 8pim OUPENEAIOT, HATHHAS C KOHETHHX 3HAUCHHIL,
COOTBETCTBYIOUIAX NOCJEAHEH HarpysKe,

YTouHeHHe KOMIPECCHOHHON KPHBOR 3aKJIO4YaeTcs BO BBEACHHM B BH
QHC/CHHNBIE 10 MOKA3aHHAM MeCCYpP BENHUHHBl Agpim H €pim NMONPABKH MO«
Jay4aeMoii Mo pe3ynhTaTaM KOHTDOJLHOTO OUpefefcHus KOHEUHOA BRAK-
HOCTH I'pYyHTa.

Kosdduunent paccunTHBaior N0 hopmydae

Aepiy =

o — Koo (20)

€xonm
The €y, — KOHEWHHA KO3(h¢uuHeHT MNOPHUCTOCTH, DACCYHTAHHHE IO
BJIAXHOCTH; Exon.u — TO e, N0 AedopManHm.
Ecmu 1,06<2<0,95, T0 Heo6xoaumo 3HaueHust pepopmanud obpas-
13 Ha PA3JHYHEE MOMEHTH BPeMeHH H IIPH Pa3JAYHBIX CTYNeHSX Harpy-
30K, YCTaHOBJEHHHE 0O NOKA3aHUAM Meccyp, YTOUHHTbL HO (popMyie
Ahncnp=Ahma-
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Puc. 8. I'paduen nas oGpalorry DPeayabTATOB WCHBITAHME HA ROMMpeccH:0

a -~ NOCTPOeHHe KOMIIPECCHOHHMX KpPUBLIX; 6 — onpejelesde CTPYKTypHoft Hpods
gocT; [ — craHfiaprHas KOMIpecCHOHHas KpuBasi; 2 -— KOMNDECCHOHHaa KpuBas
nepsuyHoft ocazku; 3 — 3aBUCHMOCThR PACHETHOTO MOAYJAA OT HATPY3KH

ITo ucnpaBneunsimM 3HaUeHUAM Ahfgenp CTPOAT KpuBYIO A=f(p), 3a-
TeM OlPeIeasioT 3HAUEHHS A, COOTBETCTBYIONIHE YCNOBHON CTAGHAN3ALHH
AeopManKH, W CTPOAT HCHPABJCHHYIO CTAaHAAPTHYIO KOMIIPECCHOHHYIO
KPHBYIO.

Ilnst nocTpoenyns 3aBHCHMOCTH w=[(p) caelyeT UCNOJL3OBaThH Gop-
Myay GJKOH*——OJnaq—?\«(O,OlPs'l'(J)ua\'{).

Ha puc. 8 npnBegena cTaHAapTHasi KOMIPEeCCHOHHAs KpuBaa Topda,
Haua/bHAR B/AXKHOCTE KOTOpOro paBHa 628, cremenn pasnoxenns 40,
sogbHOCTe 7 %. I[To cranpapTHOM KOMIpecCHOHHOR KpHBOH OmpeAeasioT
H PaCCUHTHIBAIOT CJefyIOllie MapaMeTpPH: CTPYKTYPHYIO NPOYHOCTb, KO-
o(dUUHEHT YIVIOTHEHUs!, MOAYJAb OCAJKH.

Moayabr OCanku YHCJASHHO PaBeH BEJHYHHE CXATHA, MM, CTOA02
TPYHTA BRICOTOH | M B yCJOBUSAX KOMIIDECCHOHHOTO ONKITA

c g — &g
= == -_— 21
e = 10008 = 1000 —=-—= @1)

Koa(puuyeHT yNIOTHeHHS PaBeH TAHIRHCY YIJla HAKJIOHA CHpAMJeH-
HOTO yyacTKa B 3aJlalHOM Jualla3oHe HArpysoK cTaH/apTHofl KoMmpec-
cuoHHO! KpuBok

= (22)
rie Aeg— u3Menenne x03(dUNACHTa HOPUCTOCTH B JAHANA30HE H3McHe-
HHS HArpysox Ap.
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Jna onpezeneHust CTPYKTYPHOR IPOYHOCTA KPHBYIO NEPECTPAHBAIOT
B Buge e=f(lg p). Onpezensior Touky neperuba A yKkasaHHOR 3aBMcA-
moctH (cM, prc. 8). Uepes aTy TOUKY NpOBOAAT Kacartenbhyio AB u ro-
pusonTanbuyio jgunuio AJl, satem Guccektpucy AM yrna BAJ]. Ilpamo-
JBHeAHHA y4aCTOK KOMIPECCHOHHOM KPHBOM SKCTPANOAMPYT A0 Tepe-
ceuenns ¢ Ouccextpucoit AM um mnoaywaror Touky N; 3HaueHHe p,
COOTBeTCTBYIOIIEe TOuKe N, NPUHHMAIOT 32 CTPYKTYPHYIO MPOYHOCTB,

Hcenbitannst Ha KOHCOMMAALMIO NMPOBOJAT Ha TeX XKe NpHOOpax, uro
H Ha goMmmpeccuto, IToaroroBka mpuGopoB M 0Opa3UOB aHANOTHYHA NOA-
FOTOBKE K KOMIIPECCHOHHHM MCIHTAHAIM.

HcnuTanusa Ha KOHCOMHAARMIO MOryT GHITh BLITIOJHEHH NIpH OJHHA-
KOBOM NIyTH (QHJALTPALHA H Ha oOpasuax-GiausHenax NPH pasHYHLIX my-
TAX (QuAbTpauHM, KPOMe TOTO, MOTYT OHTb BHIIOJHEHH B CHELHUAJIbHHX
OfOMETPaX C pa3nNuWUHLIME pasMepamu paboumx xoaen. [Ipu sToMm oTho-
HIeHUe JuaMerpa K ero BEICOTE COXPaHMIOT NOCTOSHHBIM.

Konconunannonuse HCOBITAHYS BHIOJHAIOTCA B NMOJHOM HJM CO-
KpaleHHoM o6beMax. Ilpu HCHHTaHUAX B NMOJHOM 0GbeMe HOJKHH GHTh
HOJY4YeHH LIeCTb—BOCeMb KOHCOJMAANAOHHHX KPMBHIX: JJIfl TPeX-ueThl-
pex Harpy3oK H ABYX nyTedl duaAbTpaLHH.

IIpp cokpameHHHX HCHEITAHHSAX OrPAHHUHBAIOTCA HOJYYCHHEM KOH-
COJRAAaNNOHHBIX KPHBHX JJA OxHOA Harpys3km (3agzaHHo#l) H ABYX nyrel
tdbrabTpanny.

IIpu omucanuu mpouecca KOHCONUAAUMH 3ABUCHMOCTAMYU iy ,=d, |
—l—bhph?b u ty =[b/ (p—p,v)]hfb AL onpelie/leHHs KOHCOMHAAUMOHHEIX Na-
pPaMerpoB Npu MOJNHOM 0GbeMEe MCHEITAHUR HEOGXOMUME! TPH-UETHPE [«
pH! 0GpasuoB, B KaxJo# u3 KOTOPHX 06pasubl ¢ pasnHuUHbLIMH YCJIOBHS-
MM ADEHHPDOBAHHA YIVIOTHAIOTCA OJMHOH M3 TpeX-ueThlpex 3aJZaHHHIX Ha-
rpy3sox. Ilpu sToM MHHHMMaspHasi Harpy3ka ROJXKHA ObIThb HE MeHEE Ocrp,
a MakcHMaJbHAs He JAOJKHA BHI3LIBATh BHAABIMBAHHE TPYHTA B 3a30pH
npubopa. Ilpu cokpallleHHHIX HCHBLITAHMAX 4 ONMCAHHYM KOHCONHMAAIUH
YKa3aHHLIMH 3aBHCHMOCTAMH He0OXOAHMO YIUIOTHATh NOJ OJHOHX 3afaH-
HOM Harpyaxofi He MeHee ABYX napajieibHHX 00pasnoB HPH OXHOM my-
TH (QHABTPAIMH U CTONBLKO 3Ke IPH APYroM.

ITpu mosHoM ofbeMe HCHHTAHMA B CAyYae HCIOMb30BAHUA BHIpaxe-
HUS tkp=kkph3, HeoGXOAHMO WecTb—BOCeMb 06paznoB: ABa mapaJjiedb-
HHIX 00pa3la HCHBEITHBAIOT HOJ KAXA0H H3 TpeX-JeThpeX Harpysok (myTh
cdrapTpatau ofMH H TOT Xe). IIpH coxpamenHoM oGbeMe HCIHTHBAIOT
He MeHee JABYX NapaJuleJIbHHIX 06pAasIoB, YIVIOTHEHHHX WOJA OJNOH Ha-
Ipy3Koil.

Xo0 onpederenusn

Kaxauk u3 HOIroToB/eHHHIX 00PAasloB HATPYXAaKT 3alaHHOH cry-
[eHBI0 HATPYSKH, M BEAYT 3aMepH JedOpMaldH IO HHAMKATODAM uepes
onpefiesieHHbe NPOMEKYTKH BpPEMEHH.
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PekoMeHjyeMHe WHTEpBaJm Mexay 3samepamu 5; 10; 30 ¢, 1; 2;
3; 5; 10; 15; 30 mun., 1; 2; 4 4 u ganee 3 pazsa B cyrkd. Jlaunaue Ha-
6ai04eRuil 3aHOCAT B XypHaa (cM. Taba. 3).

OnHOBpeMEHHO pe3yJLTATH HCOHTaHHA HAHOCAT Ha rpaduk B BUfe
A=[(lgt). McnuTanue CUNTASTCH 3aKOHYCHHHIM NPH HOCTHXKEHHH HHTEH-
CHBHOCTH Ae(hopMauuy oGpasua, NPHHATON 32 YCAOBHYIO CTaGHIH3ANUIO
HAedopmanun.

JIns cOKpalleHHst BpeMeHH HCHLITAHHS ONMEIT MOXET OHTh 3aKOH4YeH,
KOTjJa KCTiepHMeHTa/lbHKe TOUKH KpuBoit A=f(lg f), mocrpoennase B mo-
JiyJioTapudMuYecKoll 3aBHCHMOCTH, YKJajHBalOTCA Ha upamywo. [lajee
yKa3aHHYI0 NPAMYIO SKCTPANOJHPYIOT A0 TeX HPO, NOKAa HHTEHCHBHOCTDb
nedopMannn He Oyger menee 0,02 mm/cyr. OcafKy, COOTBETCTBYIOUIYIO
MOMEHTY IOOCTHXKEHHMsl 3TOR HMHTEHCUBHOCTH, NPHHHMAIOT 33 KOHEUHYIO.
Bpems aoctumenus uurencuBHocTH 0,02 MM/CyT MoXeT GbiTh onpejiee-
HO HE TOJIbKO TpaduIecKHM ITYTEM, HO K paccuuTaHo mo dopmyne

0,43mP h’ﬂ
— —— 3
t 0.02 ° (23)

rae 0,43 — kosdduuueHT nepexofa OT ACCATHYHOrO Jorapu¢pma K Ha-
TYpanbHOMY; #lp — KOHCOJHAALMOHHLE mapaMeTp; ho— HavyajabHas BH-
cota o6Gpasna; 0,02 — safaHHasi HBTEHCHBHOCTDL OCAXKH.

[To oxoHuaHHEM mcnHTaHMA pasrpysky o6pasnoB W AafibHefimue ome-
palpy BHIIONHSIOT TaK JKe, KaK M NPH KOMIDPECCHOHHHIX HCMHTAHHUAX

B kauectBe npumepa Ha puc. 9 HaHeceHH KOHCOJMAAIMOHHBIE KpH-
Bble TOP(AHOro rPyHTa, CBOACTBA KOTOPOTO JAHH BHILIE.

O6paboTka pe3yabraToB. O6paGoTKa ONBITHEIX KPMBHX KOHCOJHAA-
OUH MOXeT OHTb BHINOJHEHA ABYMA CNOCOOaMH: YNPOIUIEHHBIM; YTOYHEH-
HBHIM.

ITpu mepBoM cnocofe No ocpeAumAioliell KPUBOH KOHCOMHIANMA JABYX
napaseNbHeEIX HCNBITAZHWA YCTaHaBAHBAIOT TOYKY, OTBEUAMI(YI0 HHTEH-
cuBHocTH pedopmauumn 0,001 2 Mm/cyr, npu aByxctoporset u 0,002/
MM/CYT DpPH ONHOCTOPOHHel GuibTpauun BoAH. s 3TOK TOUKM ompe-
IENAIOT BeJUYMHY OTHOCHTENBHOH HedopMamHh Axos. ONpefensior TOU-
KY, OTBEY2IOUIYI0 BHIXOLY 3aBHCHEMOCTH A={(f) Ha NpAMOJHHEHHEHA yua-
CTOK B mojyJaorapupMuueckoM Mmacwirabe, H ycTaHaBJIHBAIOT BeJAHUHHE!
Ar m t1, oTBeuaromme oTOf Touke. OCHOBHBAsiCb Ha STHX HapaMerpax,
MPOBOJAAT JafbHEHIIHe PaCcYETHL.

Ilpn BTOpOM cmocobe o6paGOTKM /sl KaJof KPHBOH HAXOAAT OT-
yowenue M/Azos. 3HaUeRHH, NOJYUeHHHE IJisi 05pasloB ¢ JABYXCTOPOH-
weft dunbrpanwel,, HAaHOCAT HA CETKY KOOPAHHAT A1/Axoa~—pP, H NPOBOAAT
ocpefHsione Kpusele (puc. 10). 3nauenms f;, MOAYYeHHHE JJafA BCeX
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I — 3aBUCHMOCTB =f(p) npn h(b=h06p5 2 — saBacumocTb f =f(p) npu hd?=
HOH

hoﬁp

=‘h06p;“ 3 = 3aBECHMOCTD tI==f(p) upu h(b= ;+ 4 ~— 3aBHCEMOCTB ll=f(l7);

A
§ — aapECHMOCTL M p =f(p); 6 ~~ 3aBBCHMOCTD T\.L =f(lg hi~lg ti):
1

@~ 3aBHCAMOCTR OTHOIEHHS NEPBUYROA OcajzkA K KOHeYnol m BPEMEHu HxX po-

CTHX(EHAS OT HArPYSKM; 6 — 3aBUCHMOCTb OTHOCHTEJILHOR MepBUYHOH OCaZKM H KO-

sddunnedta or HATPY3KH; § — SABACHMOCTb OTHOIIGHAS 3aaHHOH OTHOCHTENLHOR

aedopManua X OTBOCHTENLHON nepPAuHOfi OCajke OT PA3HOCTH JOrapHdMa BpeMe-

HE JOCTHXCHHS OTHQCHTENBHON OCPBHYHOA OCAAKM H 3ajaHHOA OTHOCHTEALROMR
ocajgru
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Pac. 11. TMocrpocune ucnpaBJeHALIX

t,muy KPHBBLIX KOHCOMMMALUM
I w= ONBITHBIE KPHBHE; 2 — HCNPAB-
NeHHBE KPHBBIS
60 —
A=0,4 /
50
&
B
=035
E 2=03
L
10 i A=02
g T I Pnc. 12, Fpadux sasucumocts ‘A.=
7

~1(%%)

00pasioB, HAHOCAT Ha CETKY KOOPAMHAT fi—p K Yepes TOUKH, OTBeuaio-
e OJAMHAKOBOMY NyTH (HIALTPANMH, NPOBOJAT OCPEAHAIOMHE KDHBLIE.
Tlpu sTOM caepyeT yUuTHBATh, YTO KPHBHE AJAS PA3NHIHHX OyTel GHALT-
pauyu ROJMKHE! GHITh NapasiedbHEL

3uauenus Ay, UOAyYeHHble AAS Bcex oGpAa3n0B, HAHOCAT HA CETKY
KOOPAHHAT A;—p ¥ NPOBOAAT OCPeAHAOILYI0 KpuBYIO (cM. puc. 10). ITpn
STOM HCXOJST K3 TOTO, UYTO KpHBas Al=f(p) ZomxHA GHTb OXHON s
00DasLOB ¢ PASIUIHLIMU DYTAME PHALTPALH.

Jlajee onpenensior napaMeTp m, KaK TaHPeHC Yriaa HaKAOHAa npsi-
moamHeRHOro yuacTKa K ocu aGeuuce
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1gt; — g4

rae Aq— OTHOcHTeJbHAas oOcalKa, COOTBETCTBYIOIAS NPOH3BOJBHO BHl+
OpaHHOMY MOMEHTY £i>f1.

mp = ’ (24)

Hanocat suauenun m, s Bcex o6pasuoB HAa CeTKY KOOPAMHAT
Mp—p ¥ NPOBOJAT OCPEAHAOUIYI0 KPHBYIO, MO3BOAMOMYI0 YCTAHOBUTH
Ana moboro sHauenns p. Ilpunuman A, sa epununy, Gepyr 5—6 Touek
Ha KpPHBOf KOHCOJMAAIMH Ipu A<M M OnpelelsioT AJsl STUX TOUEK Be-
AMuRHE Asfh | Ig 6 —1g ta

Jlas 06pa3nos, ynAOTHEHHWX OAHOA HArpy3koff, HO UMEOIUX pas-
JHuHLIA NyTh $uAbTPaumy, cTpoAT ocpenHeHHsidt rpadux (puc. 10) aa-
BuceMocTy Ag/hi=[(lg f;—1g ¢1) ann yuactka nepBauHoft ocamku <t
Iosyuennbie rpadHky NO3BOMSIOT YCTAHOBHTH AAA JioGoit 3asanHOf Ha-
rpysku (B mpefenax 3ajZaHHOrO AMANA30HA) 3HAYEHHA KOHCOJMMIALHOH-
HEIX #apameTpoB Ar; £1; My, @ TaKKe OCPeJHEeHHble 3HAUCHHUS OPAUHAT
TOYEK KPUBO} KOHCOMHMIAUHE AJA ydacTKa nepBHuHOft ocankd. ITo atuM
A2AHWIM CTPOST OCPefHEHHLe pacyeTHHle KOHCOJAMAANMOHHBIE KPHBLIE
s paccMaTpEBaeMOf Harpyskd W ABYX nyTteli ¢uabTpaumm (puc. 11).

INo acnpaBsernof KPuUBOK KOHCOMHAAUMHM [JA 32JaHHOR HATPY3KH
noayqaror kospduumentsl §=»A;/Ax, OCpepHsIOmHe JOAI0 NEPBHYHOA
ocaJky B ycioBHOA ofmed (crannapTHoft) ocaike.

laznee, B3RB CTaHAapTHYH KOMNDECCHOHHYIO KPHBYIO H 3HaueHne §,
oTHOCALOMecH K 06pasuaM CTaHZapTHOrC pasMepa NpH OJHHX ¥ TeX XKe
YCJAOBHSIX JAPEHHPOBAHHA, YMHOMKAIOT ODJMHATH CTAHAApTHOR KoMmmpec-
cHOHHO# KpMBOM, 0TBeYalOIlHe HArpy3KaM NPH KOHCOJHAAHMHOHHBIX HCIEL-
‘TauHAX, Ha COOTBETCTBYIOMIME HATPY3KU NMPH KOHCOJNUIAUUOHHBIX HCIIBITA-
HHAX, HA COOTBETCTBYIOWME 3HaqeHus §.

[Tonyuennnie 3HAYeHHsn HAHOCAT HAa rpaduxk H NPOBOAAT KPHBYIO
niepsyYHOR ocaAkH (cM. pHe. 8).

[lo ONLITHEIM KPHBHM KOHCOJMUMAAIMM (NPH MepBOM cnocofe o6pa-
GOTKA) wi¥ NO KCNPABJCHHHIM KPHBHM KOHCOAMAaNuM (NpH BTOPOM CHO-
cobe 06paloTKH) OMpefe/Al0T KOHCOJIUAAUAOHABIE MapaMeTphl B 3aBHCU-
MOCTH OT NPHHATOR AAA MPOrHO3a BPeMeHH YIJIOTHeHHs cJaforo ocHoBa-
Hus dopmydaet mm. 4.16 1 4.18 ocroBHOTO Tekcra.

MapameTpss KOHCOMMA2UWOHHON 3aBHCHMOCTH BHAA By, = G), -1
’{‘[’Mh?b OlPeAeARIOT:

rpaduvecKuM MeTONOM — IO KPHMBHIM KOHCOJHAALMH JABYX oOpas-
OB ¢ PA3JHYHHIMH YCJAOBHSIMH JPEHHPOBAHHSA, YIVIOTHEHHHIMH HOJ pac-
UeTHOH HArpyskoff, HAXOAAT f; W f3 M7 HECKOJBKMX 3HaueHus A (cM.

puc. 11). Janee crpost rpadux sasrcumoctn £ =f(lz§,) (puc. 12). Ila-
pamerp a,, upu 3ajaHHOfl OTHOCHTEJbHOK RepOpMalHH A ONpeleJsioT
no ocu abemuce. [Tapamerp by, onpefeslT Kak yraosodl kosdduument

npamoft ¢, =f(h});
9—106 129



N0 aHAaJAMTHYECKOR 3aBHCUMOCTH =~ IO KPHBHIM KOHCOMHIAMHR ABYX
006pasnoB ¢ PasAUIHLIMH YCJOBHSMH APEHRPOB2HHS, YIIOTHeHHHIMY DOJ
pacueTHON HArpysKoil, — HaXOAAT BpeMA #; H f; AOCTHKEHHS 3aAaHHOM
OTHOCHTeNbHOR Aedopmanunt, Hanee onpenensior ayp ¥ b Ap B8 CHCTEMH
ypaBHenHuit:

tyy = 8y, =+ by, iph (25)

b = Gyt By Mg
Ecan #CNHRTHBAIOT 06pa3nnl OJHOM BHICOTH C PA3MRIHEIMA YCAOBHSA-
MH ApEHHPOBaHRR, TO h2¢=2 Mg B 9ToM cayuae mapaMeTpH gy, # byp
MOJKHO BHYHCJHTH U0 GOpMysaMm:

44 — ¢ 4.20 — 26
ay, = ——15—-’3‘—- npn A =0,35; g, == 17 wmn;
4(ty—1t) 4(26 — 20)
= 2 by = et 2,
b?\.ﬂ 3’1%‘1) N D 12 2 MHH]CM

Koadduuuenr koncoaugauum Cy OHPEALAAIOT € HCIOAB30BaHHEM
KpHBOR Konconpaauuu 00pasia IpyHTa, YOJOTHEEHONO DNOJ pacueTROR
Harpyskoi, no gopmyae

_Kyhy 0,212

B t, 3.3

= 0,06 cm2/vmB, (26)

rie Ky — Koa(hdHIuEHT, BeJINYHHA KOTOPOTQ 3aBHCHT OT CTENEHH KOH-
COJMAaLuY, yCTamaBiuBaeMui mo Taba, 20; fy — Bpemsi 3aBepilends
3aJAHHON CTeNeHNn YNJAOTHEHHAS,

Ilo kpuBoi#t xoHconupauuu obpasua TOpdAHOro rpyATa, YIJIOTHEH-
noro mox marpyskofi p 0,1 MIMa (1 ®rc/cm?) (cm, puc. 11), Bpema xo-
CTHIKEHUA cTellenn Komcommpanum U/=50 Y% cocraBaser 7=3,3 MmuH.
IMapaMerp Ky no rta6a. 20 npu U=50 % pasen 0,2,

Kooddunenr dminrpauun ciafhix rpyHToB Kp CAeayeT ONpPeAessiTh
N0 pe3y/bTaTaM KOHCOJHAALMOHHEIX HCHEITAHHA € HCUOJAb30BaHHEM 3a-
BHCHMOCTH

Cyap
——t 7
Ko =1 Feep @)

rie a— K03 HUNUERT YNJOTHEHWS, QUpefeNseMblt MO KOMIPECCHOHHOR
KPHBOA; €cp — cpefHnit KO3pdHIUEHT NMOPHCTOCTH, paBHEA (81+8)/2;
€; — KO3 (pUIHEHT MOPUCTOCTH TPYHTA, COOTBETCTBYIOWHH Harpyske pi;
€y — COOTBETCTBYIOLINH HaTPy3ske Pa.

Tlo gommpeccuoHHON KPHBOHK (cM. pHC. 1) HAXOA¥WM O M &, B HHTEP-
Baje Harpysoxk py=0,1 MIla (1 krefem?) m ps=0,2 MIla (2 xrefem?),
81=4,52; £,=3,75; €,,=4,135,
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g, —e, 4,52—3,75
Ap o

cx=0,06 cm?/mun  (cM. Huxke), Ky=0,06-0,0077/(1+4,135) =0,00008 cm/

/uuaa=0,11 cm/cyT.

=

1
=0,077 —— =0, 2 :
0 Yo 0,77 cm2/xre

XapaxrepucTuky ONpeReAsitiOTCA PacieTomM
no caepytoitium dhopmMyaam

I110THOCTD CYXOTO TPYHTa ONpEAEAAIOT N0 popmyas

-

T 140,010’

rAe P — MJIOTHOCTb FPYHTA, r/cM3, @ — BecOBas BJAXKHOCTb, %.
Hopucrocts rpynra onpegessior no gopuyJe

Pa (28)

I P
”"[' on (1 -0,010) ]m' @9)

rAe Ps — WJIOTHOCTh YacTHIl rpyHTa, r/cms.
Kosthdauuent nopacTocTy paccUUTRBAOT 0 Gopmyte

s=—pp’—(1+o,01m)_1 (30)
804
£ = Po— P4 )
Pd
KosthduuuenT BoRoHACKHIEHHS oNpeleasioT no dopuynae
0s:0,0l@
G="Tr @31

rie A —ynrenpuuit sec sogn 10 MH/em? (1 r/em®),

ConpoTHBAAEMOCTh CABHIY CNAGHX IPYHTOB B JaG0PaTOPHR OUECHARA-
eTcd MyTeM HCOBITAHHE B CTAHJAPTHHIX NPHGOpax NPSAMOrO CABHra MM
TPEXQCHOTO CIKATHS.

Ilpu oneHke CONPOTHBJAESMOCTH CJaabhix TDYHTOB CABHIY B Jabopa-
TOPHH C/iefyeT HCXOJHNTb H3 TEOPAY IJIOTHOCTH ~—— BJIaJKHOCTH, B COOT-
BETCTBHH € KOTOPOH CONPOTHBJAAEMOCTH C/ABHTY NPAKTHICCKH HNOJNHOCTHLIO
BOJAOHACHINEHOro TPyHTa B o0ieM BHje BHPAKACTCH KaK

Spo=p 89, +c,, (32)

rie p— HOJROe HODMaJbHOE AABJCHAE Ha Ivomagke cAsmra, MIla
(kre/cM?); @,— YroJ BHYTDEHHErO TPEHES, 3aBHCSLMA OT MNOTHOCTH—
BAAMHOCTH TPYHTa B MOMEHT CABHrd; C,— CHEIVIEHHe, TaKXe 3aBHCA-

wee OF IJIOTHOCTU—BJAMHOCTH TPyHTa B  MOMEHT  CABAra,
MIla (xrc/cm?).
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Mpn stom
o= 2,0, (33)

rne Em—- 9aCTh DHOJANOro cCHenJiecHds, HMelOmag  BOAHO-KOJNOUIHYIO

OPHPOAY; Co — YaCTh NOJHOTO CHENJEHUA, O06yCloBJeHHAA HAJUYHEM
HEBOCCTAHABJNBAIOMBXCH CBA3EH.

3azava pcnHTanuMil CBOAMTCS K YCTAHOBJEHHIO 3aBHCUMOCTH Yyriaa
BHYTPEHHEr0 TPeHH{ (P, ¥ CUENJECHAS €, OT BJIAXHOCTH B 30HE CABHIa,
49TO JOCTHrAeTCH B PR3YJbTaTe CJBHrA MOJ HECKOJLKNMRA (He MeHee Tpex)
HOPMAJIbHBIMY HATPY3KAMH HECKOJbKHX 0OGpasioB, UMeOMUX Pa3inuHLe
INIOTHOCTH — BJ/AXHOCTH.

Xop onpenenenns. BHGupaOT BeANUAHKE HOPMAJNBHHX BAarpysox, nog
KOTOPHIMH JOJIKEH NPOH3BOAHTLCA CHBHF, HCXOAA M3 C/CAYIOHM(HX OCHOB-
HHIX ycaoBuil: MAAHMAJbHAA HArpyska fo/kHa GHTh Takofl, 4robu co-
NPOTHBJAAEMOCTh TPYHT2 CHABHTY He OKasajack Gosbuie 97O/ Harpyskm;
MaKCHMAJhHAN HAIPy3Ka He NOJKHa BH3MBaTh BHAaBAxBasuna obpasma
B 3a3ope CABHrOBoro xoanua, [Ipm sniGope HOPMAaJLHHX Harpysok cle-
JIyeT YuHTHBAaThb TAKXKe BO3MOXKHYIO BeJHUHHY HANpsKeHHH B rpynte
B peaJbHBIX YychoBHfAX. VIHTepBan MeXJAy MUHEMaJbHOH H MakcHMalb-
HOt HOpMaJLHHIMH HarpysKkaMu Jejar nonojaM. TakuMm o0pa3oM, noJy-
YaloT TPH BEJIMYMHH HOPMAJbHOH HArpy3KkM, NpU KOTOPLIX HPOH3BOAAT
cupur, [Ton kaxuof H3 HOPMAJBHBIX Harpy3ox [UPOUSBOAAT CRBHT, Kak
OpaBWMIO, He MeRee HeTHpeX 06pasuoB, HMEIOMHX Pa3JHiHY0 BJaX-
HOCTb, B psaje ciyuaeP MOXKHO BHNOAHATH ¥ IO AB3a CABHra Ha OZHOM
ofpasne moj AByMs PasHHIMH HarpysKamd, 94TO MO3BOJAET COKPaTHTh
KoJu4ecTBO 06pasuos. s sToro HavaabHas BHCOTa 00pa3ma AOJKHA
OuniTh He MeHee 2 M.

Pasnuuus 0o BaaxHOCTH 06pasioB B MOMEHT CRBHMra MOXKHO JOCTH-
raTh CACAYIOIIMME TyTAMM,

1. BujepxuBanueM KaxJoro k3 o0pasuos, NpefHa3HAYeHHHX Aas
CABHra HpH ORHOI i TOR 3e HOPMajbHOH Harpyske, HpH KOTOpO# mpo-
H3BOJUTCA CABUT. B 3TOM cayuae DepBbli o6pasen CABHraeTcs HeMej-
JieHHO IOCJe TPW/IOXEHHS 3ajJaHHOM HOPMaJjbHOR HArpyskW, Bropo#
ofipasel] cABHraercs TOJbKO NOC/IE BHAEPKMBaHUA ero noji AadmHof Ha-
IpPy3kofi 10 NPAKTHUECKH IOJHOTO 3aBepIleHHs] KOHCOJMAALMH, a ABA
IpYrux ofpasua mepej CABUTOM BHIJEPXKHBAIOTCA NOJ Harpyskofl ¢ ra-
KdM pacueToM, UToOH MX BJAXHOCTH B MOMEHT CJBHTa HMeJaa jABa pas-
JIMUHRX TPOMEKYTOUYHEIX 3HAYEHHS B HHTEPBAJe MeXAY BIAXKHOCTAMH
IIepBOro B BTOpOro o0pasma.

[Tpn wmcrmeTanuu B cABHrOBHIX NMpubopax NpeiBapHTENbHOE BHAEP-
xuBaHue o06pasuoB HOX HarpysxkoH MoXeT NPOBOJMUTLCH KaK B CaMHX
CABHIOBEX IpHbopax (40 YCTAHOBKH 3asopa), Tak W B Hpubopax npen-
BapATeNLHOI'O YIJIOTHEHHS.

2. Bripep:kuBanveM oGpasloB pa3jMUHOE BPeMs NOJX OAHO# j0CTa-
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Togno GONBINOX MO BeaHuAHe HArpy3kofi, BeawuuHa KOTOpPOR moaKHA
GuTb He McHee MaKCHMaJsibHOA HOpMaabHOR Harpysku npH casure. ITpe-
JlebHOe 3HAYEHHE YIJOTHAIOUEH HArpy3KH ONpeAesfieTCl BO3MOXMKHO-
CTbIO MepejaTh ee Ha oGpasen Ge3 BhIABAMBAHHA TPyHTa B menu, Yem
Gonbuwre Harpyska (B npefesax BO3MOZKHOIO), TeM MecHbille BpeMeHHu Gy-
JleT 3aTpaueHo Ha ucnuitanue, B sTom caydae no oaHomy o6pasny nog
Kaxa0f HOpManbHOA Harpyskell ucnuirBaetcA Oe3 mpejBapuTesbHOTo
BBLIAEPIKHBAHUA DO yIJIOTHSoWeE Harpy3koi.

3. BugepxuBanueM o0pasuos A0 NPaKTHUECKA NOJHOM KOHCOJHAA-
OV NOX PasiMUHKIMU HArpyskamy, HanGoJbllasg H3 KOTOPHIX AOJIKHA
OHTb NMpHMepHO BABOe 6oJbllle MakCHMAJALHOA HOPMasbHOR HarpyskH
opy capure. YeTkpe 06pasua u3 cepHH B STOM CJAydae TaKiKe He NOABep-
raloTCA Ape/BaPHTENLHOMY YIIOTHEHHIO.

KoHTposb 32 u3MEHEHHEM BJIaX<HOCTH 'PYHTa B Nponecce ero ymior-
HeHHd Moj, Harpy3kofl B mOGOM H3 YKa3aHHHX CJyYaeB MOXKeT OCyIiecT-
BAATECA RO ocajke obpasua, GpuKcHpyeMOl MeccypaMu.

Kaxaui 13 gerwpex o6pasuoB ¢ Pas/HIHON BJAXKHOCTHIO HCHHITLI-
BAIOT Ha CABHI MOA OAHOR M TOK e HOPMasbHOR uarpyskofl. AuajorHu-
HO TNPOBOXAT WCHHITAHMA NOJ OCTAJbHLIMH ABYM# Harpy3KaMH.

Ecau npeapapuTenbHOe ynJOTHeHHe 00pasna NPOBOAHJAOCH B NpH-
Gope mnpeABapHTEJBHOTO YIJIOTHEHHH, TO NOCJe 3arpyskid oOpasua
B CABHTOBOR NMPHOOp H NPHJIOKEHHA K HEMY SajaHHOK HOPMAJBHOM Ha-
rPY3KH CABHI ClefyeT NPOWSBOAHTH HeMeJJCHHO, HEe JNOXKHAAfACh 3aBep-
wenus BepTAKaabHoli jAedopmanun. Ilpm otoM, ecim npeABapHTelbHOE
YIJIOTHEHHE OCYUIECTBJIAJNOCh NOA BOARO#, HEOOXOJHMO mepel pasrpyskof
obpasna B nmpuCope NMpPeABAPHTEJLHOTO YWJOTHEHHS OTKauaTh BOAY U3
cTakaHa, 9T06H HCKMOUNTL Habyxanue rpyHta. CABHr CBSSHHX TPYHTOB
cileayer OpoBoxuTh Ge3 BoA. VIHTeHCHBHOCTH CHBHrammei Harpysxu
JOMkHA OHTh Takoff, 4TOGH cABHr npousomlea He GoJjee deM 3a
1—3 Mun.

[Ipu cTyneHgaToM DPHJIOMKEHHH HATPY3KH (FHPSMH) OYEPeAHYIO CTY-
NeHb CAefyeT NPHK/IAALHIBATh, He AOXKHAAACH HPeKpamieHns AedopMmanua
or upeamaymeft crynemu. JlocratouHo yGeauwThes, uTo AedopManus
CABHTa, PerucTpUpyeMasi Meccypoil, HOCMT 3aTyXaiouu#i xapakrep. 10
yCTaHABJAHBAETCA INyTEM CONOCTABJCHHS UYETHPEX-NATH OTCUETOB MO
Meccype, B3ATHX ¢ HATEPBaJIOM 3—5 c.

TIpn ucHONL30BAHKH CTYNMEHYAaTOH HATPY3KH MEJNECO0GPA3HO NPHHU-
Matk HeGosblime crymend — 100—200 r Ha peiuar B 3aBACHMOCTH OT
KoHCcHCTeHunH rpysra. CHBAr cuuTaeTcsi 3aBepIICHHHM B c/lydae HOAY-
uenus HesaTyxaiomefi nedopmawmu, 3akaHumpaiomefics cpuiBoM obpas-
ua. TIpu npumenehnuH AaBTOMATHYECKOrO 3allHCHBAIOLIEr0 YCTPOHCTBa
MOMEHT CJ(BHT'a Onpefie/ifieTcsi HENOCPeACTBEHHO MO AMarpaMme.

Hemennenno mocile saBeplleHus cABHra M H3BJedcHHs o6pasua u3
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30HH caBura oT6ApPaOT NPo6H IPynTa Ha BAaxBocTh. Ecan mporsomen
CPHB, TO BPOGH cjeAyeT OTOMpPaTb M3 0GeHX MOAOBHHOK 06pasua.

Jaa saMefdeRMs OTXaTHA BOJAW u3 00pa3noB, HCOHTHBMAEMHIX
B Dpubopax npAMoro camura Oes npeABapUTENbHOrO YIJIOTHEHHS HAH
NOA HarpyskaMmp, NpPeBHLINAIONNMH HArDY3KH HDEABAPHTEALHOTO YIAOT-
HeRns, TOpPUM 06pasna cleAyeT 3aKPHBATb PE3UHOBHIMH KDPYIKKaMH,

B cayuae npuMeHenus AJs MCOHTAHRA FPyHTa NPuGOPOB TPEXOCHOrO
CXaTHA TNPHHUMOK NOATOTOBKH OGPa3loB B NPOBEAEHHA HCHHTaHMi
OCTA0TCA TeMH e, Pasamume 3aximouaeTcss B TOM, YTO HO pe3yJbTaTaM
cTabuIoMeTpUNeCKUX MCHHTAHAA CTPOAT 32BHCHMOCTH BEPTHRANBLHOIO
HanpsAMXeHHsd p; B MOMEHT paspyilleHusi o6pas3ua OT BeJAYHHH BJAaMKHO-
CTH ANf ABYX-TPeX 3HaueHut GOKoBoro namjeHus po. Hanee ¢ nmomyueH-
HOro rpaguka py=f(®) AAA HECKOJLKHX 3HAYEHHH BJAXKHOCTH CHHUMa-
JOT SHaYeHHA py, COOTBETCTBYIOMIME TOMY HWJIM HHOMY 3H2YEHHIO ps; IO
NoJy9cHHHM 3HAaYeHHAM CTPOAT KpyrH Mopa B, HPOBOAA K HEM Kaca-
Te/bHLE, ONPeNENSIOT BEAMYHHB CUENJIeHHS] W YrJa TpeHHs OOGENBHM
NOPSAKOM, NOCJIE YEro CTPOAT HCKOMble 3aBHCHMOCTH

o= (0) u @, =f ().
Jas noayueHHs OPHEHTHPOBOYHHX JAHHHX O CONPOTHBISEMOCTH
caa6eIx TPYHTOB CABATY B COCTOSHHM, COOTBETCTBYIOUIEM WX NPHPOXHOM
IJOTHOCTH A 3aJaHHOH BNAXHOCTH, NIPH HEAOCTATOYHOM KOJHYECTBe 06-

pasuoB HA NepBOH CTaJHH MPOEKTHPOBAHUA MOMET NPEMEHATLCS MeTo-
JuKa OHICTPHX CABHIOB.

O6pa6oTka peay/bTaToB MCMHTAHMA HAa cXBHT. Peay/ibTaThl HCHEITA-
Huf HaHOCAT B BHJe TOUGK HA CeTKY KOODAHMHAT, TI'jie Mo ocH abcumce
OTKJIAALIBAIOT BJIAXXHOCTb IPYHTA @ B 30HE CABHTa, a MO OCH OPJAMHAT —
CONPOTUBJAEMOCTb CHBHTY S, TOUKH, oTBewammue OAHOR u TOR Xe
HOpMaJbLHON Harpysre npu cisure, ofosmayaloT oAuHakoBo, Ilanee wge-
pe3 TOYKH C OJMHAKOBBLIMH 0603HaYeHHAMH NPOBOAAT OCPEAHSAIOMHE KPH-
BHIE, KaX/Jasi M3 KOTOPHX NPeACTaBjafer cOGOH 3aBUCHMOCTL CONPOTHB-
JSIEMOCTH TPYHTa CABHFY NpH LaHHOH HOpMaJjbHON Harpyske S=f(w)
(puc. 13, a). IocTpoendsie o ToukaM rpadukH HeoGXOAMMO TMPOSKCTPa-
DOJIMPOBaTh A0 3HadeHRA HMcxonmoft mnaxwnocr#. JJs mocTpoenus yka-
3aHHOrO rpauEa PEKOMEHAYeTCs HCMNOMAb30BAaTh NONYJIOrapH(MHIECKYIO
CeTKY KOODJAMHAT: BJIaXHOCTb OTKJaAhBaeTcA B JMHeAHOM Macuitale,
a CONMpOTHBJSEMOCTL CHBHIY — B JorapupmmueckoM, B sroM cayuae
8aBHCHMOCTH NPEACTaBAAIT coO0H NPAMHE JAHHHH.

TTonyuennni rpaduk nepecTpaHBalOT B 3aBHCHMOCTb CONPOTHB/SEMO-
CTH OT HOPMAaJIbHOH Harpysku Il Da3jquuHHX BiaxnocTelt S=f(w).
Uepe3 TOYKM NPOBOAAT OCPEAHEHHHE NPsIMEHIE, COOTBETCTBYIOMIHE JBY-
ueHHOR sHHefinof sasucumocty S, =f(®) (cm. prc. 13, 6). INapamer-
PH HX COOTBETCTBYIOT HCKOMbIM CABHTOBHIM XapaKTEDHCTHKaM TpyHTa
@y C, B ONpefensioTes rpaduieckn. 3ateM CTPOAT HCKOMLIC 3aBHCHMO-
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Puc. 14, T'padugr saBucumocTn cm=
=f(w) n wmnf(w) ana  rophaHoro
rpyara

oTH €, =[(0) B Qy=f(®), Takxe npuberas K OCPeAHSIOMUM KPHBLIM
(cm. puc. 13,8). IMocaexnue 3aBHCHMOCTH SIBASIOTCA KOHEYHHIM pe3yJib-
TATOM 06PaGOTKE SKCHEPUMEHTAJBHKIX JAHHEIX.

3uauendie @, clICAYeT YCTaHABJMBATH € TOYHOCTHIO J0 30 MuA,
a ¢, — L0 BTOPOro 3Haka nocae 3amatolr B MITa (krefem?), 3asmcu-
MocTd Cy=f(®) B @,=f(®) Ana TopdaHoro rpynra AaHm Hapuc. 14.

Onpepenecune mapamerpos I, u ¢, npu G=0,9. Cywmecrsyor Asa
MCTOAA Pasfie/IcHAA HOJHOTO CUEMJEHHs €, HA COOTBETCTBYIomHe X
A Cc. NOBTOPHONO CABUTA H CABUIA «MJIALIKH N0 NAAUIKE».
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B cooTBeTCTBRR ¢ mepBHIM METOJAOM HCHIHITHBAIOT ABe cepuH 00pas-
HOB: NepBYI0 — OGBMHLIM NOPAAKOM, a BO BTOpOil kaxaufi o6pasen
npeJBapuTeNbHO CABHraeTCs B cpeshiBartene npubopa /mobniM cnocoGom
10 Bo3MOxHOCTH GhicTpo. Ilocse cABHra DOABHIKHYIO KapeTKy nprGopa
BO3BpPAAOT B HCXOAHOE MOJIOKEHHe H OCYIIeCTBAAIOT HOBTODHHI
caBur obpasuna, Ilpexasapurenphbift cpe3s 06pasumoB cjeAyeT BHNOJHATDH
TIPH MHHEMAaJbHOM Harpyske, NpuHATOR Ajs McnuTanng, O6paboTky pe-
3yJLTaTOB MOBTOPHOFO CHBHra BeAYT TaK xe, KaK H NpH NePBOM CJiBHTE,
Beanuuny ¢ HaXOAMT KaK Pa3HOCTs MeXRY &, HOJYYaeMoh NpH OAHO-
KPaTHOM CJ/IBHTE, M €, N0JyuaeMofl 1Py NOBTOPHOM CABHTE.

B Metoze caBara «miamiku no MJaluKe» BMECTO CEpPHH C NOBTOPHLIM
C/ABHIOM NPOBOJAT CEPHI0 HCHLITAHUR 00pasuoB, paspe3aHHHX MO maoc-
KOCTH ciBrra (B cpesniBatesnie npuGopa wam B cneunajdbHoli oGofime
¢ nomomplo npoBonokr). Ilpn atom Heo6xoxuMoO OGecneyHTh rOPH3OH-
TaJbHOCTh NMOBEPXHOCTH cpe3a (CTPOryio OpPHEHTAlMIO ee N0 HABPaBJ/CHHIO
CABHTAIOLIETO YCHJANS).

Kamxpnit ns pazpesagnnix o6pasnos nomMewaioT B ¢/BAroBoil npnbop
(npenBapHTENAbHO COEAHHHB NOJOBHHKH), fPHKNA/NBAIOT BHOPaHHYIO
HOPMAABHYIO HarpysKy, H HeMeAJIEHHO OCYLIECTBASIOT CHBHI.

O6pa6oTky peayabTaToB BeAyT OGHMHEIM MeToxoM. Beamuuny co
yCTaHABJAUBAIOT M0 PA3HOCTH CUENJeHNs, ONpe/ieeHHOro AAs Hepaspesan-
HBIX €, W A8 paspesannuix X, 06pasiob.

Onpejeaedne yc10BHEIX NOKa3aTejell CONPOTHBJSEMOCTH CABHTY ¢
n¢’ (KoHCONMAMPOBaHHHWA casur). OGo6mEHHBe YCIOBHbIE NOKa3aTend
CONPOTHB/ACMOCTH CABHTY @ ¥ ¢’ UMeIOT CAOXKHBI QH3HUecKni CMHCH
A OTBEYAIOT He I[IOTHOCTH TPYHTAa B MOMEHT eI0 C/BHIa, a8 YCJIOBHIO
100 %-Hof KOHcOAMAANMM TPYHTA NOJ ASACTBAEM 3aXAHHOTO HAMP#AKEH-
HOTO COCTOSIHHSA.

Onpejenenne mnokaszarteneft ¢’ u ¢’ peranamedtupyeres [OCT
12248—78%, OcHOBHElIC OCOGEHHOCTM METOAMKH STOTO HCOHTAaHHS O
CPaBHEHHIO € METOJMKON ycTaHOBJENHWs HCTHHHBIX MapaMeTPOB CABHIG ¢
B @, 3aKJI0YA0TCH B CAEAYIOWEM, ¢’ ¥ ¢ ONpeie/dloT MO Pe3y.ibTaTaM
ACHLITAHMSL HA CABHr 0GpasqoB NOC/ie DPEeJBAPHTEJLHOTC YIVIOTHEHHA
noa Harpyskamy, ofuuno npesmmatomummu 0,1 MITa (1 kre/cm?),

Jaa ucnbiTaRMs BHIGHPAIOT He MeHee TPEX HArPy3OK NpeiBaPUTEJIb-
HOTO YNJIOTHEHHS, ABAAIOMIMXCA OJHOBPEMEHHO H HOPMAJbHEIMHM HArpys-
xamp npH cxBure, Kamayio narpysky OpeaBapHTEILHOrO YILIOTHEHHA
fiepefaloT Ha FPYHT CTYNEHSMH, BEJAHUHHA M KOJUYECTBO KOTOPHX 3aBH-
CAT OT HCXOJHOH KOHCHCTEHHMM IPYHTA ¥ BEJHIUEH HArpy3KH.

Ilnsg ramHuCTHIX rpyHTOB, HMelomux koHcuerewmmo 0,75<B«<l,
caeayer npuunMath crynenn 0,01; 0,03 (01; 0,3) u nanee mo 0,06 MIla
(0,5 Brc/cm?), a umeonmux B<<0,75 u Jnd necyaHeIX TPYHTOB — CTyDe-
un mo 0,05 MITa (0,5 xrc/cm?) no uarpysku 0,3 MIla (3 xrc/em?) m pa-
aee no 0,1 MITa (1 krc/cm?), Kaxnyio cTyneHb Harpysku BHEPIKHBAIOT
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Puc. 15. Tpadug paa onpefeaenng !
¢’ n ¢ vophamoro rpysra 5, Mia

/Q
qos /,/
a0k o

/./
a2

Aff'

g0z 404 4o 408 410 Mg

He MeHee 5 MuH AJA necuanbtX rpyHToB U 30 MMH AJIS1 TJIMHHCTHX TPYH-
TOB. KOHeunyl0 CTyneHb Harpyskd BHJEPXKHBAIOT JO MOMEHTa, KOTAa
HHTEHCHBHOCTb CXKaTHs 06pasua He Gyjer mpeBuularth 0,01 MM 3a 30 Mun
JAs NecYaBHX TPYHTOB, 3 U Aas cymecell B 12 94 Aas CYTAMHKOB M [JNH.

CABUraiolylo HarpysKy MOJXHO NPHKJAAAWBAaTL CTYNEHAMH MJN ile-
TIPepLIBHO; B NEPBOM CJlyuae Kaxjasi CTyNeHb He JOJKHA NpeBLILATh
5 % BeauyMHN HOpPMajbHOTO Hanpsikenus. CjefylOHIYI0 CTYNeHb Npi-
KAaALBAIOT, €CAH CKOpOCTh JedOpDMaUHM CABHTA He HpeBHINaeT
0,01 mM/mun, Ilpn HenpepHBHOM HarpyJXeHHW CKOPOCTh JAedopMmanuu
caBura joJkpa Ounth paBha 0,01 mm/mun. IIpu kaxiol HopmaJbHOIl
Harpyske A0/XKHO GHTb He MeHee ABYX NapajlieNbHHX oOnpejeenmil.

Tlpn crynenwatoM Harpyxenus jedopManmuio cAsura (HKCHPYIOT
C NIOMOIIBIO MeCCYPH. 3a BeJHUHHY CONDOTHBJISIEMOCTH TPYHTa CABHIY
NPHHAMAIOT HArpysky, BHSHBZIOWYI0 CPHB 00pasna No NOBEPXHOCTH
CKOJIbXKEHH S,

Ecanu cpeB NPoHCXOAMT mpH AedopManu¥ casura Gosee 5 MM, TO 3a
CONPOTHBJAAEMOCTb CABUTY NPHHHMAIOT HAarpysKy, HpH KOTOPOH B OmhITe
Orla JOCTMrHYTA AedopMauus CABHTa, paBHAA 5 MM,

Pesyaprathl Hennitanui (B AaHHOM caydae Topdsioro obpasua)
HaHoCAT Ha FpadHK c ocsiMM <HODMaJbHasd Harpyska» — abcmucca; &co-
NPOTHBIAEMOCTb CRBATY» — OopAHHaTa (puc. 15). Yepe3 skcnepuMeHnTans-
HHe TOYKH NPOBOAAT OCPEAHAIOMYI0 APSAMYIO. YToa HaKIOHA ee K OCH
alcunce onpeAenseT @', a OTPE30K, OTCEKaeMHi Ha OCM OpAMHAT — ¢’.
Tlocne cApura u3 3oHH CABHra cjefyer GpaTb KOHTDOJbHLIE fpoGhH Ha
BJIaXKHOCTD.



ITPHJIOXEHHE ¢

BBIOEJMEHUE PACUETHBIX CJIOEB
U ONPENEJIEHUE PACUETHBIX 3HAYEHWH
®HU3NKO-MEXAHHYECKUX XAPAKTEPHUCTHUK I'PYHTOB

Ilpensapurensuo caabyio TOIIY pasfelsioT Ha OTAGIbHEE pacder:
HEIe CIOM Ha OCHOBE reoJOTAYECKOro pa3pesa, NOJAYIacMOro Mo pesyib-
rTataM OypeHHA ¢ BH3YaJbHOM OICHKOH IpYHTOB N0 Ka4eCTBEHHHIM pU-
3HaKaM.

Jansi yrouHenus rpaHull BHAEJICHHEIX CJI0eB B JanbHefimeR Aerann-
SallAM pacuwjeHeHHs TOJAIH HeoOXOAMMO HMCNONb30BaTh AaHHHeE CTaTude-
CKOro 30HIMPOBaHHA, a TaKXe BCIO COBOKYNHOCTh MOMAYHEHHBIX AAHHBIX
O CBOHACTBaX rPYHTOB B npejenax cnaboft TOMIH.

C 5TOR uenbio Ha FeoJOTHYECKHH paspes HAHOCAT KPHBHE y/Ae/bHO-
FO CONPOTHB/ICHAA 30HJMPOBAHNMIO, CONPOTHUBJIAEMOCTH CABHTY MO KpPbUib-
YaTKe H OCHOBHble HOKa3aTeJy COCTaBa M COCTOSIHHs TPyHTOB (puc. 1).
B kauecipe mocsefHHX 444 GOJOTHLIX FPYHTOB Ieseco06pasHo HCMOAb-
30BaTh NPHUPORHYIO BJAMHOCTb,

ITocsie Bolfenenust pacdeTHHX CJIOeB NO MOJYYEHHRIM rpaduxam om-
PEAeNSAIOT pacyueTHhie 3HaueHus (PH3UKO-MeXaHWYCKHX CBOHECTB rpyHTOB
B Npe/eax TOTO M/IX HHOTO C/IOS, OLEHHBAIOT OXROPOAHOCTh BHIJGJICHHBIX
PACUETHHIX CJIOGB C TOUKA SPEHHs HHXKEHEepHO-reoJIOTHYeCKHX CBOHACTB
TPYHTOB STHX CJOEB U IPH HEOGXOAHMMOCTH YTOUHSIOT HX [PAHHIEL.

OGpaGoTky MarepHajOR HAUMHAIOT C MOCTPOCHAS JJA BbACNCHHOrO
pacueTHOro ¢J0s rpadHKOB paccesiHus NOKasaTeneH ¢nauko-Mexaunve-
CKHX CBOMCTB IPYHTa.

I'paduk paccesanus mmeeT OAHY ocb, Ha KOTOPO# B MPOM3BOJLHO BH-
OpaHHOM, HO yAOGHOM Jiis HaHeceHHs ToueK Macintale, HaHmeceHa wIKa-
Ja o6pabaThiBaeMOro noxazareds csoicts (puc. 2).

I'paduueckan oOpaboTka moKasaTeleft M METOAM MaTEMaTHYECKUX
pacueToB pa3bUpaioTcs Ha npaMepe oGpabGOTKA CONPOTHBJISEMOCTH TOpP-
(a cABHTY mO pesy;bTaTaM HCONTAaHWA KpolibdaTKOR Ha oRAnoM H3 60o-
JIOT, JAHHKEE N0 KOTOPOMY NpeAcTaBjeHn B Talu. 1.

YacThble 3Ha4eHus1 CONPOTHBJEHAs CABHrY TOp(da MOKa3aHH Ha rpa-
¢duxe Toukamu (cM. puc. 2, a).

Tpatduk paccesinis CAYXHUT OCHOBON ANA MOCTPOEHHS NOJMHroHa pac-
npefeienus (cM. puc.2,6) nokasatejet B wacrorax maH Yactocrax. Ock
rpaduxa paccesinus Aenat Ha 8—10 paBHHX NO BeJHYRHE MHTEPRAJOB
(knaccoB) ¢ TaxuM pacueToM, 4ToOnl B KaXKJAHIl HHTepBaA (3a HCKJIOue-
HMeM KpafiHHX) NOnajd TOUKH, T, € 4To6H He OBLIO WYCTHIX KJAcCOB.
Yucso ToUex, MOMABUIAX B OTAeJbHhe Kiacchl, HOCHT HA3BaHHE <«4acTo-
Te», YacToTH BHOMCHBAIOT B clenuajnbHyio rpady (cm. puc. 2,a) Hap
rpaduxoM paccesnusi, Touku, molaBluMe Ha TPaHHNb KJAaccoB, MEJMATCA
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Puc. 1. Tpadury uamemenus mo rayGune yAeAbAOrO CONPOTHBIEHHS 30HAHPORA-
HHK0 ¥ CONMPOTHBIREMOCTH CHBUIY MO EPHILUYATEE

@ — reoJIOTHYECKHE paspea; 6 — yACABAOS CONPOTHUBJICHHe 3OHANPOBAHNIO; & — CO-
UpoTPBASEMOCTE CABHIY, [ — JPEeBECHO-OCOKOBHM Topd; 2 — TPOCTHEHKOBHIA TOpd)
3 — canponean; 4 — Mepreak; § — MeJKHH 1eCOK

a)
b1 N=18 bz Net7 b3 Ny=t6 Np=B3
PRI ET TN MEEEIN FlEERII?
998 foopepel pto, [gloe] o |98, 9588%) o Lop8eeclecle [3 (4 ]9
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”J) b1 0x8.2 xd 3
i
: A
7 \ AN
1

Q0175 G085 0195 Gyr,, Mg 00180 0,000 Gyey) Mla G0200 G020 00220 Gy, M

Puc, 2, Mpnmep crarncrrueckofi oGpaGoTEm nNogasarened (HIHKO-MEXAHAICCKHY
cBoficTe GOJOTHHIX FPYHTOB

a — rpad¥KH paccesHHsl; § - MONHIOH pacnpeicienus

NOPOBHY H HPH MOACYETAX YACTOT PA3HOCHATCA IO COCEAHHM KJjacca,
a B CJyYae HEUETHOTO HX KOJHMYECTBA <J/HIUHIOO» TOUKY CJejlyeT OTHeCTH
B KJIacc, TATOTEIOWIMH K HEeHTPY rpaduka paccesHns.

CyMMa 9acToT JoJKHa GHTb paBHA KOJHUECTBY OnpejeneHn#t o6pa-
faThiBaeMOro mokasartens; OHA 3aNHCHIBAETCA HaX rpaQHKOM pacCefnus.

Touxkam, monaBliEM B OJMH KJ4CC, MPHCBAHBAIOT OXHHAKOBHE 3HA-
YeHHsl, paBHHE CpPeJlHeMY 3HAYeHHIO JAHHOTO KJacca.

IIpn mocTpoeHHHW DOJMHrOH2 pacupeslesieHHs YacTOTH HalJaromeHM#H
AAHHOTO MOKa3aTesis OTKJA3JABBAlOT HANpOTHB CepejiHHE HHTEPBaJIOB
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Ta6auma 1. Jannue uensitanul na ydacree Goaora

ConpoTunJieyne cABUry 50:1&1"1101'0
Ta B CKBaMHHAX MO HCIILITAHUSINM
Nocee, | Mmone: | ravgwo, | "™ cpumnameon, Miis
el C-1 ' C-2 C-2
10374-275 2 0,2 0,015 0,015 0,0161
0,3 0,018 0,0178 0,0171
0,4 0,0231 0,0236 0,0215
0,5 0,0265 0,026 0,0268
0,6 0,0242 0,0248 0,0272
0,7 0,023 0,024 0,0293
0,8 0,0252 0,026 0,0281
0,9 0,024 0,0241 0,0254
| 0,022 0,021 0,285
1,1 0,0217 0,0195 0,0277 (2)
1,2 0,0186 0,0184 0,0217
1,3 0,0178 0,0175 0,0208
1,4 0,018 0,0184 0,0189
1,5 0,0188 0,0182 0,0175
1,6 0,019 0,0194 0,0187
1,7 0,0184 0,0192 0,0238
1,8 0,0196 0,0196 0,0171
1,9 0,0191 0,019 0,0169
2 0,0196 0,0194 0,0164
2,1 0,0185 0,0187 0,0196
2,2 0,0175 0,0195 0,0292 (3)
2,3 0,0189 0,0179 0,0157
2,4 0,0211 0,020!1 0,016
2,5 0,0205 0,0191 0,0147
2,6 0,021 0,0203 0,0256 (1)
2,7 0,023 0,0235 0,0268
2,8 0,0234 0,0241 0,024
2,9 0,0237 0,0242 0,0248
3 0,025 0,0269 0,0237

MMpumewanusa: 1. JKupuoit ueprofi BLIENGHH TIPAHANL CJOEB.
2. HDudpn B cKoGkax — HOMepa ToueK HA rpaduke paccesHus (CM. pHC.

2,a).

H TONY4YeHHBle TOYKH COeRHHAIT NpsMuME (cM. puc. 2,6). Jua ymoGer-

Ba NOJHIOH PAacCHpefiesieHHs CTPOAT HUXe rpaduka paccessHHs.

UYeTko BHIpaXKeHHHA MaKCHMyM B IeHTpe MOJMIOHA paclpefeicHHs
H 32KOHOMEpHOE CHMMeTPHYECKOe H3MeHeHHe NOKasaTeas B 00e CTOPOHH
OT MaKCHMyMa CBHIETeJABbCTBYIOT O HOPMaJLHOM 3aKOHE pacnpefescHHS
(3axuHe T'aycca) nokasateneft cpoficts rpyutos. Ilpu peskoM Rapyire-
HUH CHMMeTpuH TpaduKa pacnpejesenns HeoOGXOZHMO HPOBOJMTb IIPO-
BePKY HOPMaJIbHOCTH pachpeleneHus, OfHaKO MHOrOYMC/EHHEE HpoBEp-
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KA DOKA3LIBAIOT, 9T0 DpacnlpejieseHne NMokasatenell CBOMCTB rpPyHTa 3a
pelKHM HCKJIOYeHHEM NOJYHHSAETCH 3aKOHY HOPMaJLHOIO paclipefenenis
H OTKJIOHEHHSI OT HEr0 CBHACTENbCTBYIOT 00 OWUOKax, AONYWEHHHX Npl
BHACNEHNH eIMHOOGPASHLIX HHXXEHEPHO-Fe0JOTHIECKHX CJIOEB.

HanavHefimas o6pa6oTKa pe3y/JbTATOB 3aKJIOTAETCS B OLEHKE OAHO-
POIHOCTH CJOSl C TOUKH 3PeHHA JAaHHOR XapaKTepHCTHKM (OUeHKa pas-
Gpoca 3sHaueRuH paccMaTpPHBaeMOA XapakTePHCTHKH), B YCTaHOBJEHI!N
SHAYEHNS, XAPaKTepPH3YIOLIero BCIO COBOKYNHOCTh SKCIEDHMEHTANBHO No-
JYYeHHHX Pe3yJLTaTOB ONPENEJCHHS 3TOH XapaKTePHCTHKM (HOpMaTuBs-
HOe 3HaUeHWE), ¥ B YCTAHOBJGHWM DAacueTHOTO 3HAYEHHS PacCMaTpHUBac-
MOTro NoKasaTeds.

O6paboTKy MOMKHO BECTH MOAPOGHHIM HJM YNPOIIEHHHM cnocoGoM
B 3aBHCHMOCTH OT KOHKPETHHX YCJOBHH,

MoapoGunii cnocod oGpaGoTkm pe3yiLTATOB M ONpeAeicHHe
PacyYeTHbIX 3HAYCHUI XAPAKTEPUCTHK

Onpeje/ienye YHCAOBHX XAPAKTEPUCTHK CTATHCTHUECKOrO pacnpeiesienus,
Jlio6oe sHaueHHe HCKOMOrO MOKasaTeds, BHYHCJCHHOE Ha OCHOBE orpa-
HHYEHHOT'O YHCJA ONBTOB, BCErfla COHEPMHT SJAEMEHT CJIydaiiHocTi.
B kaveCTBe OllHKH HCTMHHOrO SHAYEHHMS M3MEDPAEMON BEJMIHHLI npH
HOPMaJIbHOM 3aKOHe paclpe/ieleHust NPHHHMAIOT cpegHee apumernie-
CKOe 3HAuEHHE PE3YALTATOB M3Mepenmil x

n
LT ) Y u)

n n
=1

FAE X1, X2, .., X¥n —UacTHHE 3HaYeHHS H3MepsieMOf BeAHYHHH; n —
YHCJIO U3MEePeHH .

Haa yckopenns BHIYHC/ACHHA X HCIOJAB3YIOT TCpauk paccesnns.
B »Ttom cayuae cpensee apumMernveckoe 3HAYCHHME NOKA3ATOAS BLIYMC-
JAI0T yOpoueHHEM MeTOAOM no dopmyaam:

;‘—_*hdn‘i'“, (2)
m
‘?]Ni dy
dp = N ] (3)
~xi—a
&=, 4)

rie h— NINpYHA MHTEPBAJOB; O — YCJOBHAS CPeAHAf BelUYHHA, Gana-
Xaf K X.

OG6HYHO 332 G NPHHHUMAIOT CEPeANHy Kakoro-mbo HHTepBaja BOJH3HN
OT lleHTpa pacnpeleliehus; d; — KOJMYECTBO HHTEPBAJNIOB MEXIY X; W
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di; m — KONHYECTBO HHTepBanoB (xnaccoB) Ha rpaduxe paccesnud;
Xy — Cpeianee 3Hauenue NOKa3aTens B [-M uHTepBane; N; — uacrora
B i-m muTeppaje; N — cymma wacToT, Koropas papHa obmemy dHCAy
H3Mepennit KaHBEOro HmOKa3aTeds.

CpenHee apuMeTHUECKOS SHAYECHME PAacCYMTHBAIOT IOA MOJATO-
HOM DacHpefeJIcHHS B CJACAYOmE! NOCHSOBATENBHOCTH:

BHOHpaOT B KaueCTBe YCJOBHOrO Hajaja @ CPeHIOI0 TOUKY OJAHOTO
H3 HHTEPBAJIOB BOJIU3H OT LGHTPA pacmpefelennd;

BHIYHCAAIOT OTKACHEHHE d; OT YCJHOBHOTO Hayaja;

YMHOXKAIOT OTKJAOHGHHE KaXJoro uHrepBana d; Ha dacrory Ny
¢ yuerom snakos (N, di);

HaxoaaT aiareGpamueckyio cymmy ZNd;;

AenAT STy CyMMy Ha OOWYI0 CyMMYy YacTOT M NOJYHalOT NONDPABKY
dn, BHPAXEHHYIO B TEPMHHAX HRTEPBAJOB;

ONpEAENAIOT BEJIHIHHY CpeXHero apudmMeTHdeckoro & 00 dopmyse
(2).

Jlag KOHTPOJNA NOBTOPHO BHIUMCAAIOT CpPelHee apHdMeTHUecKOe npa
APYTOM 3HauYeHHHW YCJIOBHOTO CPeXHEro ¢, B3ATOrO B COCeNHeM HHTEP-
Bafe.

Bropas Bauas CTaTHCTHYECKAs XapaKTepHCTHKA — Mepa paccest-
HUSI NOKa3aTejell OTHOCHTRNBHO CPelxHero apubMeTHHeCKOro SHaueHusd.
Ipu omHOM W TOM Ke SHAYEHWH NOCJEIHEr0 MOXET GHTh COBEPLICHHO
pasnmyumil pasbpoc zaBHEX. O CTemenm HEOAHODOAHOCTH TPyHTA MO
KaKOMy-H60 TNOKA3aTeNi0 NAKOT MpefcTaBiedde XapakTepHCTHKH pac-
cedHH — CpelHee KBaIPATHUHOE OTKJIOHeHMe H KO3(ddHLMEHT Bapua-
nuy. Yem Goablle 3HATEHHS STHX XAPAKTEPHCTHK, TEeM pPa3HOpONHee
IPYHT 1O NaHHOMY MOKa2aTeJo.

Cpeznee KBaJpaTHUHOE OTKJIOHEHHE @ AN OTPaHHYEHHOrO YMCJA
ONHITHHX AAHHHIX BEYHCJAAIOT 1o dopmyse

m ——
{21 (% — x)2 Ny

——" (5)
rie m-—9AcJO HHTEPBAJIOB; Xx; — CpellHee SHAUeHWe MOKasaTens B i-M
nuteppane; N¢ —gacrora B {-M HHTEpBaJe,

KBazzpa‘r CPeHero KBaJpaTHYHOr0 OTKJIOHEHHH G2 Ha3bIBaeTcsl RUC-
nepcuelt, Jinsa oGjerueHnss BHIUHCHACHHS O MOXKHO BOCHOJNB30BAThCA YC-
JIOBHOM cpefRefl ¢ M pacyeTamp, BHIMOJHEHHHIMY NPH BHIYUCJACHHAM CPes-
HEro apu¢pMeTH4ecKoro X. B stom cnydae AHCIEPCHIO BHYHCASIOT 1O
Qopumyie

0=

N
Of =y — ) B2 (6)

rie Yy ¥ flg — YCJAOBHEIE Ha%aJbHble MOMEHTRH, PaBHLIE!
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n

2 Nidy

e=1
po= 4 —— =dny 7
< 2
== ®

rae h — mnpuHa uHTepBana; N — uncao namepenudt.

Tpamep BRIMCAEHHA CPeAHEro apHpMeTHUYECKOTo M CPeAHEero Kpan-
PaTHYROrO OTKJOHeHHA (cM, puc, 2) mpHBeAeH HHIKe,

UrofH OLEHATb OTHOCHTENLEYIO CTENeHb H3MEHUHBOCTH NOKasaTe-
JIs1, cpefiHee KBaAPATHYHOE OTKJOHEHNE CONOCTABJSAIOT €O CPEAMHM apud-
METHUGCKHM SHaueHHeM. Takoii nokazarTelb OTHOCHTENbHOR H3MEHYHBO-
eTM HaswBaercs Ko3(RUMEHTOM BaphauHH W HOpeicTaBiser coGoit
OTHOWIGHHE CPEAHEr0 KBAADATHUHOrO OTKIOHEHHA K cpefunemy apudme-
THYECKOMY SHAUEHHIO, BHPaXEHHOG B MPOUEHTAX,

o

Ko =5 100, ©

B npakTuke nccaenoBanns GOJOTHHX PYHTOB OGHIYHO CHUHTAIOT, YTO
opn K:<20 % rpysT mo DPOYHOCTHHIM MOKA3aTeNsM SBASETCS OAHOPOA-
guy, & npE Ke>20 % — HeoRHOPOAHEIM,

Cpeanee KBajpaTHUHOE OTKJOHEHHE O ABJSETCA Mepofi pacCesHus
OTACABHOrO HsMepeHus. OueBHAHO, BaxXHee 3HATh, HACKOJbBKO MOXMET
VKNOHATLCA OT HCTHHHOLO SHAUGHMA ¥ CpefHee apudyMeTHUECKOE X AaH-
HHX usMepenuft, OQmnbKy, AONYWEHHYIO NPH H3MEPEHMH CPERHEro apud-

METHUECKOTO X, MOJKHO ONMPERENHTb HO (hopMy.ae

(10)

rle O-— cpefuss KBaipaTHIecKas OlIMGKa CepuM H3MepeHH (omuOKa

cpelHero apudMeTHIECKOro).
Beiunclenne XapakTePHCTHK CTATHCTHYECKOTO pacnpepeneHus

Cxpamusa 1
Ne Racea .« o . 1 2 3 45 86 7 8§ 9 10
Yactotet Ni . » 1 2 34 21 1 2 1 1
OTkionenne d; . —2 —1 0 1 2 3 4 5 6 7
Nd: . . . ...—2 —-204 43 4 10 6 7
Nd?. .. ... 4 20489 16 100 36 49

SNydy=34; @=0,185; h=0,005; d,=234/18=1,89;
d=1,89-0,005=0,009; x =0,185-0,009=0,194;
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EN,d} =298; p =34/18==1,8%; p,=2%8/1$=12,7;
of = (12,7 — 1,89%)-0,005°+ 18/(18 — 1) = 0,000235;
0, =0,015; K, =0,015/0,194-100=7,7%;

K. =71V 18=1,8%
x
CxBajuua 2

Ne knacea . . , , . . 1 2 3 4 5 6 7 8
Yacrors N; ., . ., . . 1 2 3 3 5 1 11
Otknowenwe dy ., ., , , =3 =2 —1 0 1 2 3 4
Nedy, o .0, ..., =3 — -3 05 2 3 14
Nd®y oo o..... 8 8 305 4 910

INidy=4 a=0,19; h=0,005; dp =4/17 = 0,236;
d=0,235.0,005 = 0,000}; %, =0,19--0,0008 = 0,89;
IN, d} =54
By = 4/17 =0,235; B, = 54/17 = 3,17,

o5 = (3,17 —0,235%) 0,005%.17/ (17 — 1) = 0,000077;
0y =0,0009, Ky =0,009/0,19-100 < 4,7%
K.=4,7/V 11 =1,1%

CxBaxuna 3
Ne wnacca ., . . o .., , 1 2 3 4 5 6
Yacrotet Ni . v v v & o o , 1 4 4 2 1 1
Otkiaonenune d; . e v . =2 —1 0 1 2 38
iy« e, —2 —4 0 2 9 3
. 4 4 0 2 4 9

INidy=1; a=0,18 h=0,02; dy=1/13=0,077;

d=0,077-0,02 = 0,002; %, =0,18 40,002 = 0,182;
N, d) =28 p=0,077; p =23/13=1,77;

o* = (1,77 —0,077%)-13/12.0,02: = 0,00077;  §=0,028;

Ky =0,028/0,182-100 = 15,4% K, = 15,4/V 13 = 4,25%;

Ny=16; K, =23,5%,



Onpesejieine PacIeTHHX NOKasaTenedl

Cpelmesanemeuﬂoe 3HAYCHUE CONPDOTHBJASACMOCTH CHBHrY M AUCDEP-
CHn CJ10f HA nouepeyruke

- i
Top = [ 1/0,000235-0,194 - 1/0,000077-0, 19 ,
°p ( /0,000 +U + 5.00077 ° 182)/

/(1/0,000235+ 1/0,000077 4~ 1/0,00077) = (4250.0,194 -

<+ 13000.0,19 4~ 1300-0,182) /(4250 +- 13000 -~ 1300) =
= 0,019 MIla (0,19 krc/cm?);
Gzp == (18.0,000235 - 17-0,000077 -} 13.0,00077) /(18 4~ 17 - 13) =
=0,00032;

O¢p = 0,0018 MIla (0,018 kre/cu?).

CpenuessBementoe 3HaueHHe KoshGhHIUEHTa BapHauuu CONPOTHBJI-

€MOCTH CABHIY CJIOfl

Ky = 0,018/0,19-100=9,5 %.

3Haa cpeanee apudMernuecKoe u pas’Mep ero OmHOKH, MOXKHO Cy-

RHTh O INOCTOBEPHOCTH BRIMHUCACHHOTO CPEeAHEr0o 3HAUYCHHUS ; no BeJu-
HUHE NOKa3aTeNd TOYHOCTH

7‘=ox_/;.1oo=a/:?VzV.1oo. (1)

YunthBas snipaxenue (11), noayusm 3aBECHMOCTb AJA Ompele-
JIeHHA NOKA3aTeIsd TOYHOCTH

Kz =g, /VVN. (12)

TouHoCTs BHIYHCAEHHs CPEfHEro0 apHhMETHYeCKOI'o 3aBUCHT OT UHC-

Jla H3MepeHHA (KOJHYECTBA 9ACTHHIX HOKasareqedl). TouHOCTb BHUUCIE-
HASE MOXHO CYNTaTh JGCTATOYHOH, eCH K;=15 %.

BusiBneHMe # HCKJIOYeHHE TI'DYOHIX OmuGOK

Ecan cepus us HeGonbiioro 4Wmcaa M3MepeHH#l COAepKUT rpyOyio
NOrPeINHOCTh — NPOMAX, TO HAJNHYHE STOrO NPOMAaxXa MOXKeT CHJbHO HC-
KAsHTh cpefHee 3HAUCHHE H3MePAeMOH BEJIHYMHBI H TFPaHHIL JOBEpH-
TeJbHOr0 HHTEpBaJa, ITo3TOMY M3 OKOHYATEJLHOTO pesy/inTara Heo6xo-
JHMO HCKJIOUATh 9ToT npoMax. OOHYHO NpoMax MmeeT pe3ko OTJHYA-
ioleecss OT APYrux m3aMepeHuit 3gayenue. Ho noka ne nposepeno, He
fIBASIRTCA JM 5TO OTKJOHEeHWe CJeACTBHEM CTAaTHCTHYecKoro pasbpoca,
ONpeAenuTh STO M3MepeHHe Kak Npomax Heabsd. Jlas ompeneneHus rpy-
6bix omuOOK, MOMYJIeHHHX BCACACTBHE HAPYLUICHHOCTH CTPYKTYpH o0pas-
0B, KAKUX-A160 BK/IOUEHUH, a B psAfe CIyuaeB ONHCOK B XKypHaJie HC-
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NHTanuf, MOXHO RHCNO/NBL30BaTh KO2()HNUEHT BapUalWE NOKA3aTEJA.

IMpn Ks>20 % sHCKakuBalOmee 3HAYEHHE CJAELYyeT NOABEPTHYTh
aHa/M3y ¢ OeJBIO BLICHCHHS, OTHOCATCHA JH OHR K TpyGniM ommnbkam
nsMepennfi (NnpomMaxaM) HIE XapakTepuayioT Apyroft caof,

B ycqoBnsx paHHOrO npumepa Ko3(¢HINEHT BapHaUUH CONPOTHB«
JSIEMOCTH CABHrYy He BHWXORHT 3a npeaenu 20 %, mosToMy BCe Hame-
peHna XOMXHH OHTb NPHHATH NPH BLYACHEHHHW CTATHCTHYCCKHX Xapax-
TeprcTUR, PesyisTaTh uenurtamndi KpRULYATKOR (ckBaxu#a 3) B Tpex
cIyyasX BHIXOAAT 3a HOBEePUTEJAbHHE NpeiesH, B CBASH C geM AX HC-
KJIOYaI0T # OpH pacuere CPeJHHX 3HAUeHHA AaHHOTO CJ0s He YUHTH-
paloT. AHa/u3 NOKasahd, 4TO TOKa 3 fDBJAASTCH NPOMaxoM, a TOUKH I
B2 OTHOCATCA K APYruM CJIOAM, MHaue pe3yJibTaThl CPEAHErQ 3HaueHHus
CONPOTHBAAEMOCTH CABHTY M TOTPeUIHOCTH HaMepenss GYAyT ucKaxe-
Hbl. B uacTHOoCTH, npw ydeTe BLICKAKHBAIOWHX 3HA9eHHA OOAYUEHK
CHGAIOMHEG CTATHCTHUECKHE XaPAKTEDHCTHKA NpPOYHOCTH Topda: X=
=0,02 MIla (0,201 kre/em?); o3 = 0,0047 MIla (0,047 krc/em?), Ko=
=23,6 %, a noche HCKAIOUCHAS BHICKAKMBAIOMMHX SHaYeHuH %=0,0182
MIla (0,182 xrc/cm?); 03=0,0028 MIla (0,028 xrc/cm?), Ky,=15,4 %,
T, e Ka<<20 %, m cnofi Topda MOXKHO CUHTATH ORHOPOAHHIM 1O UPOU-
HOCTR.

Tosbko npm Gonee BJAE MeHee CHMMETPHUHOM XapaKTepe pacmpe-
JeJieHAA SHAYeHMHA H3yYaeMOro NOKa3aTels OTCKOKM MOXHO HE NPHHH-
MaTh B pacuer. B NpOTHBHOM Ciyyae BHIACHHTh NPUUMHBI OTCKOKOB: HE
OTHOCATCA JM OHH K Kakomy-nnGo mpomymeHsoMy (de mOABEprHYTOMY
IEeTaJbHOMY HCC/ELOBAHHIO) CJOI0, MMEIOIEMY Ba:KHOE SHAUEHHE MJIA
OLICHKNA YCTONIHBOCTH COOPYXKEHHS .

YUncnosrie XapaKTEPUCTHKH CTATHCTIYMECKOro pachpejeneHus
nokasatenefi caadmx rpyHros
Jas oXHOPOAHOrO C/I0S B IEJIOM

Buime Gmn paccMOTpeH BOIPOC ONpPEAEJNEHHSl CTaTHCTHYECKHX
XAPaKTEPUCTHK (PH3NKO-MEXaHAYECKHX NOKasaTene#l PYHTA, 3HAYCHHSA KO+
TOPHIX ONpefeNeHH C OAHHAKOBOJ TOUHOCTBIO (PaBHOTOYHHE H3Mepe-
uus). IlpEMeHHTennHO K IpyHTaM 3TO SHAYHT, UTO NpHBeieHRHE (op-
MYJE MOXHO HCIO/Nb30BAThb [JIfl BEHIYACJEHUS XaPAKTEPHCTHK CTATHCTH-
YeCKOro pachpeje/ieHns] TOrO HMJH HHOrO NOKasaTte]d PYHTa, KOTOPLIH
NOJIyYeH 1O pe3yabTaTaM HemnTtanmit 06pasuoB B Npefeaax OAHOPOXHOrO
€10 W3 ORHOA BHIpa6OTKE (CKBaXWHH, mypda),

Pesyanrars ucnniTaHufi rPYHTOB, OTOGPAHHEIX M3 HECKOJBKHX BHIpa«
GOTOR, HeJb3s CUMTATh PABHOTOYHHIME B CHJIY BO3MOXKHOH HEOAHOPOA-
HOCTH TPYHTa IO NpOCTHpaEmiO. B 3ToM c/ydae B KagecTBe ONEHKH
HCTHAHOT'O 3HAYeHHS NOKas3aTeJs TPYHTa BCEro CAOS NMPHHEMAIOT Ccpel-
HEB3BelCHAOE 3HaUeHHe
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Pi¥i+Pe¥et oo +Pnikn — Zpy %1 (13)
oy pet oo F-on Zpy '

rae p.=l/o§—neca H3MepeHHft; X — CpeAHEB3BEIIeHHO® 3HAYEHHE IO-

KasaTtenast s OJHOPOLHOrO ¢JIofl; X; — cpeaHeapH(MeTHUeCKHE SHAyYe-
HUA NoKasaTedsd OTASAbHRX BHPaﬁOTOK.

Cpe/lHeB3BelIEHHOE 3HAYCHHE MYUCOEPCHH OLHODOAROrO CJIOA Onpe-
aeasior no gopmyle

O2p = (1101 + 1y 3 + 1y &3)/(ry + 1y + 1), (14

rie fy, nNg, N3 — KOJAYECTBO H3MePeHHH TMNOKasaTedd JNA OTAC/HbHEIX
CKBaXXHH B mpcienax pacCMaTpHBaeMoro clos; Gy, Oz, Oz -— AHCOCPCHUH
COOTBETCTBYIOIINX nokasatesef.

B paccmarpuBaeMoM npuMepe cepAHEB3BelIeHHOE 3HAUCHHE COIMPO-
THBJAEMOCTH CHBHTY CJIOSIB MPefieIax MONEPEYHHKA PaBHO:

x = (4250-0,194 - 1300-0,19 4~ 1300-0, 182) /(4250 4~ 13000 - 1300) =
=0,019 MIla (0,19 grc/cm?);
x=0,194; x,=0,19; x;=0,0182 Mfla (0,182 &rc/cu?);
py=1/0} = 4250; p,=1/0} =13000; p;=1/0} = 1300;
Ggp = 0,0018 MITa (0,018 krc/cu?).
Ky =0,018/0,19.100 = 9,5 %.
Cpenrep3spemennoe 3nauende NoKazarteneld GOMOTHHIX TPYHTOB, HAl-
nendoe mo dopmyae (14), MOXHO HCHOL3OBATh KAK OLEHKY HUCTHHHOTO
3pa4YeHHs MOKA3ATENS MEXaHWYECKHX CBOACTB IPYHTOB, XapaKTepHu3yio-

WMX BPOYHOCTE (COMPOTHB/AEMOCTh CABHrY), AehopMATHBHOCTb (CHKH-
MaeMOCTb) H CKOPOCTh YIJOTHGHHA I'PYHTA BO BPEMEHH.

x=

Jna cnoucrof TOMMIM B HEAOM

Tomna GoJOTHHX rpyHTOB, KaK npaBMJO, He GHBaeT OXHOPOAHON,
a COCTOUT M3 HECKOJBbKHX cJioeB, KamInfi cAOA rpyHTa XapakTepH3yeT-
Cfl CBOUMH (PH3HKO-MEXaHHUECKHMH NoKasaTelaMH. B HeKOTOpHIX clyya-
fIX BO3HHKaer H€O6XO1.II/IMOCTI: OCPeAHATE 3HAYCHHA TOr0 HJH HHOrO na-
paMerpa AJq TOJWM B LEJNOM.

Onur noxashHBaeT, 4TO C AOCTATOUHON AAA DpaKkTHIECKHX LeJeft
TOUHOCTBIO CJOHCTYIO TOJILY MOXXHO XapakTepH3OBaTh OOMIUM CPeiHe:
B3BCIICHHHIM 3HAaUYEHUEM @OKalaTe)ld, NPUNHChIBAs KaMJAOMY S3HAYEHHIO
Xon B KayecTBe Beca €ro TOMMuHY H;

x - Hi%omi+ HaXema+ oo + Hn ¥oqn — ZHixony (15)
Toima Hi+Hy+ ... 4+ Hy ZH, )

B xauecTse nmpuMepa paccMOTpaM momepeunmitr mpodamn 600Ta,
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TPEACTABJNEHHOTO TPeMs CJOfMH: KaXIW#A cnofi XapaKkTepH3yercs cpel-
HCR3BEIIEHHON MJOTHOCTHIO CyXoro rpynta  (topda) 8:=0,14 r/cm?,
2= 0,15 r/cm®, 8:=0,16r/cM® n mommHocThio cioe Hy=1,8, Ha=12,
Hs=1,6 M.

Cpe/iHeB3BEINEHHOE 3HAYEHHE IVIOTHOCTH TOP(SHOA TOMUH B LEIOM
onpegenuM no Qopmyae (15)

3 __1,8.0,144-1,2.0,1541,6-0,16

roama 1,84+1,24+1,6

= 0,15 l‘/CMs.

BeponTHOCTHO-CTATHCTHYECKHA METOR HA3HAYEHHA DPACYETHHX
XapaKTEPUCTHK GONOTHLIX rPyHTOB

Jlaa onpenenennss pacueTHHX 3Ha4YeHHA XAPAKTEPHUCTHK T'PYHTOB Le-
J1ecooGpasHO NMPUMEHATh HEMOCPELCTBEHHO BEPOSTHOCTHO-CTATHCTHYECKHE
METOALl ONpefleJICHAsT PaCUETHHX XAPAKTEPUCTHK, HasHAY4dA HAZEKHOCTH
pacueTHHX NOKasaTedeil (MOBeDHTEJIBHYIO BEPOATHOCTb) B SaBHCHMOCTH
OT KaTeropnu aBTOMOGHAbHOR AOpOry.

Pacuernbie xapakTepHCTHKH GOJNOTHHX TPYHTOB ONpPERENSIOT IO
dopmye

A=A *e,, (16)

rae Ap-—-pacue'rﬂoe 3HaUYCHHE IOKa3laTtenas; AH-HOPMaTHBHOB 3nave-
HHE AOKasaTedsd; €,— OTKJOHEHHEe HODMATHBHOIO 3HaucHMA noKasaTteJs

OT €ro HCTHHHOrO 3HaueHus (NOJOBMHA IIMPHHM JAOBEPATENLHOTO HH-
TepBana);

e =1y o/V, an

rae f,— xoa(pdunnent CTbiofeHTa, onpelensieMhi mo rpaduxy (cm.
PHC. b OCHOBHOrO TeKCTa) B 3aBHCHMOCTH OT 3ajaHHON JAO0BepHTeJbHOM
BepPOATHOCTH (KO3(h(HNOKEHTa HANEKHOCTH) o U UHCHAA U3MepeHufl;
O — cpejHee KBajpaTHIHOE OTKJOHenHe; N — 9HCIO H3MepeHHH,

Ilpn uaMepeHHE pacCUeTHEIX XapaKTEPHUCTHK COCTaBa M COCTOSHMSA
rpyHTOB KO3 HUMEHT HAREKHOCTH ¢ HagHaualoT no u. 2,44 (ocHOBHOrO
TEKCT2) B 3aBHCHMOCTH OT KaTeropum NpPOEKTHpyeMmofi AOPOTH,

Ilpu onmpemeneHHH pacUeTHHIX 3HAUeHH NPOYHOCTHHIX XapaKTepuc-
THK TPYHTOB (CIENJCHHS M YIJIa BHYTPEHHEro TPEHMs, CONPOTHBJSCMO-
CTH CABHI'Y N0 KDHIIbUATKE K T.1L.) KO3(DOUIMEHT HaAEXKHOCTR NPHHH-
maioT paBsbiM 0,99 nesaBHCHMO OT KATErOpHMH TPEKTHPYyeMOH AOporH.

Us dopmyar (16) BHAHO, 4TO pacueTHOE SHAUCHHE MOKAa3aTels
SaBHCHT OT 3ajaHHoro xosdduumenTa HajexHocTn u OyZeT NPUHHMAThb
SHAUEHHS B MHTepBajge C JOBEPUTeNbHEIMHA rpaHuuamu (Am—e,; Aw+-
-+€,). B KauecTBe pacuerHOro 3HaueHHs CJIEAYCT NPUHHMATL HaMMeHee
BHITONHOE 3HaUeHue [OoKa3aTesd.
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Puc. 8. Tpadur pan onpepencHns pacueTHOH BAAKHOCTH GDJOTHLIX rPYHTOB Be-
POSTHOCTHO-CTATHCTHYCCKAM METOAOM

a8 — rpadAR paccessus; 6 — NOJHIOH pacapejeeHus

Tak, ranpuMep, RJAA CONPOTHB/ASEMOCTH  CHABHIY CJleAyeT NpPHHH-
MaTb 3HaYeHHe Ag—e,, a JUIA BIaXHOCTH Arn-}e ..

Mpumep 1. OnpepesuM pacueTHOE 3HAYEHHE CONPOTHBJSAEMOCTH
rpysra casury cn=0,019 MIla (0,19 xrc/cm?); ¢==0,0018 MIla
(0,018 &rc/cm?); N==48. IlpunnmaeM Ko3QPHUKEHT HafeKHOCTH O=
=0,99; ¢, =2,68 (puc. 5 ocnoBHOro Tercra). Ilo dopmyne (17) naxomum

&g =15, 0/ )/ N = 2,680,018 /48 = 0,0007 Mlla
(0,07 xrc/cm?).

JloBepuTenbHLI METEpPBA] SHAYEHH CONDOTHBJSEMOCTH CABHTY pa-
se 0,019—0,0077 MITa (0,19—0,007 krc/cm®) uau 0,0183—0,0197 MITa
(0,183—0,197 xrc/cm?). B xauecTBe pPacueTHOro 3HAYSHHS CJIEAYET NpH-
HATh HAHMEHbLUEe SHAYEHMe, T. €. Lpacy=0,0183 MITa (0,183 krc/cm?).

Mpumep 2. TpeGyercss onpeieAHTh PACUCTHYIO BJAXKHOCTh CnaGoro
IPyHTa, YCHOJb3yeMOro B KauecTse ocsosanua zaopor III xateropum.
Bee pacueTh! XapaKTepHCTHK CTaTUCTHYECKOrO pacnpeneuemm npuseje-
Hbl Ha pHC. 3.

Bhiuc/ene XapakTepUCTUKU CTAaTAIECKOTO PacnpefeseHnsI:

Ne knacea . . . . . . . 1 2 3 4 5 6 7
Yactort M. . . « + . . 1 1 4 9 38 1 1
Orknouerwe d; . . . . . —2 —1 0 1 2 3 4

i i a & & ¥ ¢ % v 2 e 3 —2 '—l 0 9 6 3 4
Nid?; « v v o s oo 0 0 v 4 1 0 912 916

ENgd; = 19: o =550%; h=10%; dp=19/20=0,95;
d=10,95-10=19,5; x =550+ 9,5==559,5 = 560:
SN, d? =48; p = 19/20 =0,95; y, = 48/20 = 2,40;
0, = (2,40 — 0,952)-102-20/(20 — 1)= 152; o0 =12,3 =~ 12
Ks = 12/560+100 = 2,14 %; K_ — 2,14/} 20=10,48 %.

Pacueruan BJIAXKHOCTH:

o=0,80; ¢,=1,328; e, =4%; = 564%; o ==0,90;

Dpaca
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1,=1,729; e,=5%; 0y, =565%; o=0,9;
1, =2,09; g,=69%; Opace = 566 % .
B pesyanTaTe sTHX DAacuieTOB MOJyueHO: Omp=560 %; o=12 %;

N=20, Maa poporu 1Il kateropum a=0,8, ciexoBatennyo, f,==1,328.
Mo dopmyne (17) onpenensem

E4=0,8 = it ,323-]2)/'/ 20=23,54~4%.

JloBepuTeABHLIA HHTepBaJ 3Hauenufl BJAAXKHOCTH paBeH B56—564 %.
B xauecTBe pAacCueTHOrO 3HAYEHHs CJEAYET IPHHATH MeHee BHIOJHOe,
T. € Opaca=564 %.
IpunuMasi COOTBETCTBeHHO Kosbduuuenr HafexHocTH a=09 H
@==0,95, nosyuuM CcAeAyiOll¥e 3HAUCHHA PACUETHOH BJIAMHOCTH:
o= (1,729-12)/)/20=5%; o, . =?565%;

Pacy
€am0,05 = (2,09-12)/)/20 =6 %; oy, =566 %.

OnpenesuM pacueTHOE 3HAYEHMe BJIaXKHOCTH, NpPeAnoJaras, 4To HC-
nniTano He 20, a 6 o6pa3nos. B sToM cayuae moayunm:

q=0,8 = (1,476- ]2)/1/6-: 7%, Opacy = 567 %;
tom0,00 = (2,02 1)/ =10 %; @y, . =570 %;

®a=0,05 (2,57+12)/)/6 =13 %; @y, ., =513 %.

PacueTnl cBHJeTeqLCTBYIOT O BAMSHHE YHCIA WCITHTAHHA Ha pasme-
pH KOBEPHTENbHOr0 HHTepBada., Uem MeHbHIe 9HCIO H3MepeHHH, Tem
foJsblie ZOBEPHTEJbHHE HWHTEPBAX NpPH AaHHOM KO3ddrIKeHTE HaLeX»
HOCTH, OJHO M3 IpPaHMYHHIX 3HAYCHHHA KOTOPOrO NMPHIUMAIOT B KauecTse
PacueTHOro SHAYEHHA MOKRa3aTelsd.

Yupomennniii cnocod 06pa6oTky 1 onpeneseHna PacueTHRX
sHaveHufi moxasartenedl GUINKO-MEXAHHUECKHX CBOHACTB TpyHTOB

IMpu ympomennom cmocoGe ¢a0f CYUTRIOT ORHOPOJHLIM, eClH He
meHee 90 Y, sHaueHmi paccMaTPHBaeMON XapaKTEPUCTHKH JIeXHT B mpe-
Jenax YCHOBHO yCTaHaBAMBaeMEIX rpanun. [focnennnme MOXKHO Ha3Ha-
uaTth, HaIpPUMep, C yIETOM COCTAaBJEHHHX Talaul (HIURO-MeXaHMUeCKHX
cBoficTe AAs Aawnoro Buia GosoTHoro rpyHta. Hanpumep, mpumMenu-
TeJbHO K TOPQSHHIM TPYHTAM AONYCTAMH AHANA30H H3MEDeHHst NpH-
pOLHOf BAAXHOCTH B OAHODPOJLHOM CJ0€ MOMHO NPHHATL PAaBHHEIM JRHa-
1230HY H3MEHEHHs BJAXKHOCTH B NpeAeNax ORHON Pa3HOBHIHOCTH TPYHTA
(cMm, Taba. 2 OCHOBHOrO TEKCTa).

B ragecTBe NDHPORHOH BIAMKHOCTH ONPEISNSIOT CpejHEMeTHaHHOE
3HaueHMe ee HEMOCPeNCTBEHHO no rpaduky pacceanus (puc. 4), coot-
BETCTBYIOIleE 2KCIEPHMEHTAJbHOA TOUKe, DPACMONOXKEHHOX B cepeiune
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Puc. 4. Tpagur paccesuns swavemm ceoficTn rpyHTOB
NPUPOABOM  BJAKHOCTY  TOpdIHOrO

caon
0,7,
590
A Opacy=575 %,
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~E8 <A
5035 N6 E] I =
Puc. 6. I‘pa(gm{ naxonngﬂﬂoﬂ 4acTo- 570 S8 I !
CTH SHaUeHwfd NPRAPOAHOH BA2KHOCTH 10 20 30 40 50 60 70 60 [’ ”,

TopdEsore cios

pAna, cuuTasi cHu3y mau ceepxy. Hanpuwmep, mpu 15 sxcnepumentanbHbix
TOYKAX CpeiHeMeJHaHHOe 3HAHEHHMe OyJeT COOTBETCTBOBAaTh BOCHMOIi
TOYKE, OTCUHTEIBAeMOR cHu3y (uay cBepxy). [Ipm ueTHOM KoJHdecTBE TO-
yeK sa CpelHeMeNHaHHOe UPUHUMAIOT cpejidee 3HAUEHHE MEXAY NBYMA
TOUKaMH B cepelmHe psia. Hanpumep, npr 16 Toukax cpefHee SsHAaUCHHE
6yner mexzay 8-i n 9-fi Tougkamu.

Ilpn onpese/eHHR CpeXHeMEXHaHHOTO 3HaUeRHS rpaduku pacces-
HHA TPEABapHTENIBHO NOABEPraloT aHaAu3y M NPH HAaJHYHH $BHO OTCKAa-
KMBAIOIIEX TOYEK HX B PacueT He NPUHEMAIOT (€C/IM TAKHX TOYeK He
Goaee 10 9% ot oGmero kosmuectBa), CpeiHeMeAHAHHOEe 3HAYCHHE NpH-
HUMAIOT 32 HOPMATHBHYIO BeJAHMYMHY XaHHOH XapaKTEePHCTHKH.

3a pacuerHoe sHaUeHMe NaHHOH XBPAKTEPHCTHKH [PHHHMAIOT BeJH-
UMHY, S8aBUCAILYI0 OT TAK HA3HBAeMOA TrapaHTHPOBAHHON 9acTOCTH
Zeap, OnpepenseMoil no rpaduky (pme, 5). Ilo Bemuuune Zrap, HCHOJb-
3ys HHTErpanbHui rpaduk HakoWwIeHHO! yactocTH (pme. 6), onpepensiorT
pacyeTHOe sHaueHue XapaKTepuCTHKH. IIpu 9TOM HeO0OXOMMMO YYMTBHIBAThH
XapaKkTep oupeleiseMOro mapamerpa, yro0ul pacueTHOoe 3HaueHme B OJ-
HHX CIyYasx oxasajoch Ooubmie (BJAIKHOCTB), & B JAPYTHX MeHbile
(NpoYHOCTL) CpeAHEMEAHAHHOIO 3HAYGHHS.
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NPHIOXEHHE 5

OTBOP OBPA3ILIOB, YITAKOBKA, TPAHCIIOPTHPOBAHHE
U XPAHEHHE

O6pasun rpyHTa (HapymeHHOR H HeHapDYIUEHHOR CTPYRTYpH) or-
6HpaiOT H3 CKBAXHHH MM 1IypdoB,

O6pasnn ¢ HeHapymICHHHIM CJOX(eHHeM (MOHOJHTH) OTOHPalOT n3
OypOBHIX CKBaXXKHH B CHelHaJbHBle KeCTKMEe THJL3H, pacnojaraemble
BHYTpM rpyHTOHOCA. 'MAb3H H3rOTOBAAIOT H3 METajlja (XKeCTH) MM H3
DJOTHOT'O KapTOHA, NPONHTAHHOTO NapadHHOM.

OTKpHTHE NoBepXHOCTH 00pa3sna TPYHTAa 3aKPHBAIOT KPHIIKAMH
WA MapJed, nponuraHHoi mnapaguHOoM. Ilepen n3odsnuel OTKPHTLIX
noBepxHocTedi 06pasna Ha BEpXHIOI0 TNOBEPXHOCTh KJIAAYT STHKETKY,
KpOMe TOro, STHKETKY KJagyT ua OGOKOBYI0 HOBEPXHOCTb B npolLecce
napaHHAPOBAHNA MOHOJHTA.

Ecau runb3a K3roTOBJ€Ha M3 KapToHAa, TO nocie oT6opa o6Gpasua
cnepyer 0GepHYTh THAB3Y € 00pasuoM HECKOJNLKHMH CJIOSMH Mapad H
sanapagunupoBath. Hapymennne ofpasusl IpyHTOB, B KOTOPHX Tpe-
6yeTcA COXPAHUTh €CTECTBEHHYIO BJAXKHOCTb, YKJANHBAIOT B METaJJH-
yeCKHe HAM IMacTMaccoprie Oanxu (GIOKCH) C repMeTHUeCKH 3aKpLIBa-
lomumucst Kpumkamu, Jlna coxpaneHus BaaxkuHoctd ofpasua rpyura
TOPJIOBAHHYIO 1UaCTh GaHKH, 3aKPHTYIO KpPHIIKOA, ClepyeT 3samapadu-
HupoBaTh, Jisi repMervzanmy mO CTHKY KpHIIKH O6I0Kca ¢ KOprycoM
OPUKJEHBAIOT TaKXe XJIOPBHHHJIOBYIO HSOJISIHOHHYIO JIEHTY.

IIpa 3anoxewm: wWypdoB Ha NOBEPXHOCTH 3E€MJH HAMEYAIOT JO-
naToll mPAMOYTONBHMK chAepyomux pasmepos: 80170 cv — mpu or-
Gope oGpasuoB ¢ raybunet 1—2 m n 40X60 cmM ¢ ray6urn 50—70 cm.

3atem mo abpucy DpAMOYroJbHUKAa KONAKT AMY TaK, uTofn He
HCIOPTHTh «JHLEBOA> CTeHKH (OjHA M3 KOPOTKHX CTEHOK); Ha NpPOTH-
BOMOJOXKHOR cTopoHe wypda Aenaror crynedn. Boay, mocrynatouryio
p wypd, yraasmor. Kaxpauit sanomennnii mypd peructpupyor B no-
JICBOM IKYypHale.

Ha nuuesofi crenke mypda Bhipesaior 06pasuH rpyHTa HeHapyuieH-
HOW CTPYKTYPH B (OpMe NPsSMOYrOJBHOrO mapajjenenunela WM KyGa
¢ pasmepamu cTopon He MeHee 100 m me Gonee 250 MM u cpa3y oTMe-
YAIOT «BEPX»,

B messix coxpaHeHHs eCTeCTBEHHO! BJAXKHOCTH IPYHTa MOHOJHTA Ha
MecTe oT6opa ero HeMe/JiIEHHO H30JHPYIOT OT HapyXHOrO BO3AyXa ma-
pagpunupoBanueM, C 5Toit leinio ofpasen 0GMAaTHIBAIOT ABYMS CJIOSAMH
mapan (nopHcTHA 00pasel, 3aBOPAuUHBAOT B Leuloan WIH NONHITHIe-
HOBYIO TJieHKy) u napadunupyior. [lepBHifl ciofi napaguHa pexoMeH-
JyeTCst HAHOCHThL INETKOM, a saTeM O6pasell HECKOJLKO pa3 NOrpy:KaioT
B pacmJjaBjeHHHH napatdun Ao Tex nop, Noka ToJIMMHA 000J0YKH  ma-
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Puc, Tapa aaa o6pasnos caabhix rpyuros
@ — AUHK AJ8 orfopa MOHOJAATOB; 6 — DHAMHAD A48 orT6opa MOHOJRTOB.

paduna Oyner Be MeHee 2—3 MM; A0 3aBepThBaHua ofpasua B MapJio
Ha BEpXHIOI0 ero NOBEPXHOCTb KJAAYT 3THKETKY, NPONHTABHYIO Dapa-
¢unoM, BTODOH SK3EMIAAP STHKETKH, cMOUEHHHH napadmnoM, nakaes-
BAIOT CBEPXy 3anapaduuupoBanHoro ofpasua,

B measx yBeamueHHs NMJIacTHYHOCTH B napadun XeJaTeabHo AoGas-
aate Bock (20—25 % mo macce), kasudoap (5—10 %) u muHepaabHoe
macao (3—5 %).

s orGopa MoBOAHETOB B lypdhax MOryr GHTL NpUMEHEHNH CHens-
ajbHBHE MeTaJnueckue sukH (CM. DHCYHOK), KOTOPHIE COCTOAT H3
METaNHYECKOro KOpmyca ToMuiuHO# 1,5—2 MM, CBEeMHHIX Kpblek ¢
VINIOTHUTEJIbHEIMY NPOKJALKAMH H CTSIKHHIX GOJTOB.

K crenxam siuka npuBapesH JBe pydku Aas yAoGCTBa nepeHoca
M M3BJIeYCHHA fAIMKA C MOHOJHTOM u3 mypda.

Ilponec or6opa MoHOJMMTA C NOMOINBIO MerajJuyeckoro suinxka. Ha
ycTpoeHHRT BHcTyn (Ha 3ajadHOR rayGuHe orGopa) K Y3Kofi cTenxe
myptha cTaBAr AMUK, KOTOPHI 3aRaBAHBAIOT B TOPDAHOHA rPyHT TakuM
o00pasoM, 4TOGH BepX SIMKA OKa3ajcsi HHUMKe MOBEPXHOCTH TPYHTA.

3aTeM OCTOPOKHO OCTPHIM HOXOM HJIM JIORATOX MOHOJHT C Suii-
KOM TNOApE3aloT W H3BJIEKAIOT U3 Wwypda.

Wsnumknr Topda cBepxy H CHH3Y CPe3aloT 3amoAJHLO €O CTeHKa-
MM SINHKA, KAaXYT 3THKETKY MOHOJMTZ M 3aKPHBAIOT SMHK KPHILKa-
MH € YIJIOTHUTEJbHBIMH NMPOKJAJAKAMH,

OGpasubl IPYHTOB AJs OTHpaBKH B Ja00paTopu, PacHoJOXKEHHBE
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Ha 3HATUTENBHOM paccTOSHUE OT Mecra 0T6opa 00pasiioB, YMaKOBHBa-
I0T B JiepeBAHHBE AUIKKY, BMemaomue He Gomee 30 xr. O6GpasHu yKia-
ALIBAIOT IVIOTHO, 3aMOJIHAA CBOGOAHOE HPOCTPAHCTBO APEBECHBIMH ONHJI-
KaMmHu, CTPyXKaMm u T. n. O6pasup XpaHsT B HOMEMEHUH IPH TeMme-
patype Bo3ayxa He HuXe 2 n He Bmme 20°C, Ilpu stom cpox
XPaHEHHS, KaKk OPABUJIO, He JOJXKeH npesmmarhk 30 cyT, cuuras co gHA
orbopa oGpasna AO NPOUBOACTBa A2GOPATOPHHIX MCILITAHME.

IIPHJIO)KEHHE 6

I'PA®UKHU OJ1 OINPENEJIEHUS HAIPSHKEHHN
B OCHOBAHUWH HACBITIM TPANTELEWIOAJBHOTO OUEPTAHUS

I'paguxu (puc. 1—15) mMosBOJAIT ONpeeuTh BeNHUMHY Gosblue-
I'0 ¥ MEHbIIEro FJIaBHHX HanpsKeHHH, BOSHHKAOMMX B 3aJaHHOA TOYKe
IPYHTOBOTO MacCCHB2 OT HATPYy3KH, NPHIOXKEHHO# K MOBEPXHOCTH M pac-
IpejeeHHON N0 3aKoHy paBHOGOYHOH Tpaneuuu.

8 a
o LT Tt e =22/
P 4,7 & Puc. 1. PacuerHas cxeMa HArpyagu
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opn 2a/B=0,2 ! opr 2a/B=0,2
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opu 2a/B=30 1=

Puc. 18. Tpaduen suauennii -
=0,/p, BpA 2a/B=30 %
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Ias Toukm ¢ SajaiHLIMM OTHOCHTeJBHHIMH KOOpAHHaTaMu — U=z/b
1 ©o=x/b (rle z 1 x — COOTBETCTBEHHO BepPTHKAJbHA#A H FOPH3OHTAJb-
Hag KOOPAMHATH TOUKH B A0COMIOTHHIX €AHHHIAX) NPH 3ajaHHOH Xa-
PaKTEDUCTHKE OUePTaHHs SMIOPH Harpysku 2¢/B no rpadukam ycraHas-
J¥BajOT 3HAYEHHS TNIABHHX HaNpsaXeHHAd 01 H G2 B JIOAsX OT HArpyskm

Ha DOBEPXHOCTH Po

@y =0y/py B @y = 02/py.
3nauenns o H ¢y ONPEACSIOT

WA 1[I0 HHTEPUOJNALNH.

HEeNOCPeACTBEHHO IO H3O0NHHUAM



NPHJIOKEHHE 7

MMPUMEP PACUYETA KOHCTPYKUMU HACBINH
HA CJIABOM OCHOBAHHH

HcxoOnote Oannpie, Hacninb (puc, 1): pacuermas BuicoTa 4 M; [mH-
puna noeepxy 12 M; oTkocw 1:1,5; mioTHOCTH rpysTa Hacenmu 2 T1/m%;
TO K€, BO B3BEmICHHOM coctosnuu — 1 T/M%,

OcHoBagre Hachind: TOpQ cpefHedi 30JARHOCTH, CAAGOBOJOKHHUCTHA,
cpeaHell BAAXHOCTH, MOWHOCTbIO 4 M; mWIOTHOCT: Topda 0,94 T/m3. To-
PH30OHT TPYHTOBHX BOX COBNaJaeT C MOBEPXHOCTLIO TOJILA.

CnaGas Toaxa MOACTHJIAETCH IVIKHOH TBepIOH KOHCHCTEHIMH, T. €.
ZApeHAPOBaHHe OAHOCTOPOHHEE.

72
0

K 15 H "
) l \\’J‘ * Puc. 1, Pacuernnld momeped-
1 HHE
f L_L_, Topp = ]

L s
Lynecs

KoMmnpeccHoHHE® ¥ KOHCOJMMAALHOHHEIE KPUBHE, a4 TaKkMKe 3aBHCH-
MOCThb CHEINIEHHMSI H YIJia BHYTPEHHErO TPEHHMs OT BJAXKHOCTH TOp(sHO-
ro rpyATa DpeACTaBIeHH B Opua. 3.

Pacuerumi#i cpox cayx6w aBTOMOGHABHOR moporH Te,=20 Jer.
DOKPEITHE KAaNHTaJbHOTO THMA.

PacueT KOHCTPYKUMM HACHIIM Ha CJ1aGOM OCHOBAHHH MOXeT OHITH
BHIIOJHEH IO YNPOINEHHOM MEeTOAHKe M [O YTOUHEHHOH B 3aBHCUMOCTH
OT KATErOpHMM AOPOTH H CJOXKHOCTU HHIKEHEDHO-FeOJOrHYeCKHX YCIOBHI.

B mepsoM cjyuae Npu APOrHO3e YCTOHUYHBOCTH, BEIMYMHH OCAAKH
c1aGoro OCHOBAHHS M BPeMEHH SaBepuIeHHs ee WHTEHCUBHOR uyacTW pac-
YeTHHIE IIOKA3aTeJ¥ MEXaHWISCKNX CBOACTB I'DYHTOB OCHOBAHHS onpese-
JAITCA HENOCPEACTBEHHO IO ONBITHHIM KPHUBBLIM, TNOJNYUSHHHIM IO De-
3y/JbTATAM HCOHTABEHA B JaGopaTOpPuM NpPeNCTABATEJNbHMX 06Pa3lioB Ha
KOMOPECCHIO, KOHCOJNIMAAUUIO ¥ CABHI NPH YIVIOTHEHHMHM HX NOX pacyer-
HBIMH Harpyakau.

Bo BTOpOM CJyuae NMpH NPOEKTUPOBAHMYM KOHCTPYKUHH HACHIIH HA
cnaboM OCHOBAHMY DacueTHHe NOKA3aTENM MeXaHHYCCKHX CBOMCTB IpyH-
TOB OCHOB2HMsI ONPEASNAIOTCH MO YTOYHEHHLIM KOMIPECCHOHHLIM M KOH-
COMMAANMOHHEIM KPHUBLIM, NOJYYEHHHM B Dpe3yJbTare HONOJHUTE/bHO
06paGoTKM OMBITHHIX KPHBHX, C YUeTOM XapakTepa H3MeHEHHSl HX 34
HEePUOJ, CPOKa CHYMKOB ZAOPOXKHOA KOHCTPYKIHH.
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Pacder KOHCTPYRUME HAacHnid fa craGom ocHoBauuy
no ynpoimeHno#t meTonuKe

1. PacueT KkOHEeUHON BE€JHNUYHHH OCalAKH
Pacuer KoHeuHOH ocaikM €O TOpda NPOBOAMM HCXOAS H3 YCJHO-
Bufi onnomepHofi sapaun no dopmyae

n
8= 10,001 ) ep;; Hy unn S =0,00lep, H, )
1

rne S-—0caftka, M; €pzt — MOAYJb OCAJKA 1O KOMNPEecCHOHHOA KpH-
BOf, COOTBETCTBYIOUeH pacyeTHOR Harpyske, Mm/M (AAs pacieTHHX
cnoes); H — momuocTs Topha, M (H; — MOIIHOCTh OTAGHBLABIX CJOEB).

TIpoBepuM, €CTb JB HEOGXONUMOCTb ReJWTh C0A TOpda Ba He-
CKOJILKO CJIO€B, OTJIHUAIOU[MXCS IO BEJHUMHE BePTHKAJNBRHIX HOPMaJb-
HHX HanpsixeHui ¥ AedopmaTuBHOCTH. C 9TOH HENBIO CPABHHM BEJHUH-~
HH HOPMaJILHHIX Hanpsixenufi Ha BepxHefi W HUXHeRR rpaHunax cios
Topda.

Harpyska OT HacHnu 3aflaHOfl BHICOTH HA NMOBEPXHOCTH CJIOS TODP+
¢a cocraButr po=4 H.2.9,8=0,08 MIla (0,8 xrc/cm?).

[pn wupune nacunm mnosepxy 12, BmcoTe 4 M m oTkocax 1:1,6
a=1,5-4=6um; 2a/B=1.

Hns cnos Topda, Ans kotoporo z/B/2=4/6=0,67 no ocu cummer-
puH HO mpua. 6 HaxommM O =p:/p,=0,97, Takum obpasom p;=0,97X
X 0,08=0,0766 MIla (0,776 krc/cm?).

Ilo wanpsixenHoMy COCTOAHMIO cjof Topda ORHOPOJEH.

BuiienuM TPH pas/iMYALIX HArPy3KH: COOTBETCTBYIOMYIO MOJIOBRHE
Rarpysks OT HACHIH SaJaHHOR BHICOTH, MOJHYIO H B XBa pasa Goasuyio,
a mmenso 0,04; 0,08; 0,16 MIla (0,4; 0,8; 1,6 krc/cm?).

Ecim Ba NOBepXHOCTb CJOA TOPha NPHAQKUTH YKAa3aHHHE Harpys-
KH, TO Ha HHXKHefi TPaHH CJOA IO OCH CHMMETDHH BEPTHKAJbAHE HOP-
MaJbHHe Hanpsixenus cocrasat: 0,04-0,97=0,039 MIla (0,39 xrc/cm?);
0,08-0,97=0,078 MIJa(0,78 =rc/cm?); 0,16-0,97=0,155 MIla (1,55
Krefem?),

ITo pacuernofi xoMmpeccHouHO!t KpuBO# ep==f(p) Raxommm ep, co-
OTBETCTBYIOIINe PacueTHHM Harpy3kam (cM. kpuBas I, puc. 8 mpmi. 3).

Hs ra6imne BEAHO, YTO MOAYJAM OCaAKH AJA BEPXHEA W HHIKHeR
rpaHE cjost Topdha B NPUHATOM JMANa30He HATPY3OK NPAKTHUECKA He
MERSIIOTCA, TAK KaK pasanuns coctasasior menee 10 %, T. e. coft Topda
OJHOPOZEH M €0 MOXHO He ASIUTL Ha pacueTHHE cJIoH. [ pacuera
BGJHUMHEl OCaJKR NpHUMeHsercss rpadoaHannTAseckmi meroX. C aToit
e bio ONPefeiseM BeJAHUHHY OCaiKK CJIOf TOpda IPH HECKOJILKHX (pa-
Hee BHIGpaNHEIX) 3HaueHHsX p: p=0,04 MIla (0,4 xrc/cM?); S=cp;iH=
=206-4=118 cm;

p=0,08 MITa (0,8 grc/cm?); S ==447-4 = 178,8 cm;
p=10,16 MIla (1,6 krc/cm2); S ==544.4 =217,6 cmy
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SM Puc. 2. Onpepeaenme pacueTuoh

25 1 OCRAKH U HArpy3KH
s
ZJOZL_@.‘.F_‘.—'L._ iy
15 ; p
J|
4 pacy
16 ~H
i
g5 ]
!

0 I
AN
Spacy=180m

Papaﬂﬁﬂ,l].?ﬂﬂﬂa
n,, MTIla (krc/cm¥) e MM/M ¢ cpelinee, MM’/M
0,04 (0,4) 300
0,039 (0, 39) 290 205
0,08 (0,8) 450
0,078 (0,78) 445 u1
0,16(1,6) 545
0,155 (1,55) 542 b4t

Nonyyennnie snAauenns HaHOCHM Ha ceTKy Koopaunat S=/{(p)
(puc. 2).

Ha Ty xe cerky xoopaunar Heo6xoAuMO HAaHECTH JMHHIO, BHpa-
KAMOIYI0 38BICAMOCTb HArpy3Ku Ha OCHOBAaHHE OT BEJHYHHH OCAJKH
p==[(S).

Onpezenum 3Ty sasucuMocTb, [TocKOALKY B AaHHOM Chaydae ypo-
BeHb PYHTOBBIX BOJ COBMajJ2eT C MOBEPXHOCTHIO 3EMJH, TO 3aBHCHMOCTb
p==[(S) srpaxaercsa Qopmyoit

Po="TVgh+V3"S, 2

rie Y — yAeJbHH Bec IPyHT2 HachinW; Yy~ — TO Xe, C yueTOM B3me-
IHBaHUA; S — ocajka; b — BHCOTa HaCHIIH.

Po=(2-4+0,1.5)-9,8 MIla;

npr S=0 m p,=0,08 MIIa (0,8 xrc/em?);

S=1 M pp=0,09 MIla (0,9 Krc/cm?).

Hanocum sty 3asmcumocts Ha rpadux Ha puc. 2. Ilo Touxe
mepeceveHus 3apucuMocTelt S = f(p) m p = [(S) onpeneasem xoeu-
HYIO Harpysky M PacueTHYO OCaiAKy: Spaca=1,8 M, Pracy=0,098 MIla
(0,98 krc/cm?).
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2 IlpoBepka ycTofiuuBocTH OCHOBAHUSA

YcTORUMBOCTE OCHOBAHHS OleHHBaeM 0 BeJHIMHe Kosbhdunuenrta
6e30nacHOCTH B COOTBETCTBHK C 1. 3.6 OCHOBHOTO TEKCTa.

kgen = Psea/Ppaca- 3)

PacueT Ha GHICTPYIO OTCHIKY NPOBOAMM caeXylolnuM ofpasom. Pac-

geTHafl Harpyska COCTABHT Ppact=Ya{lfpaca+Snon) =2-9,8(4+1,8) =

=0,116 MIla (1.16 krc/cm?). Besonacras Harpyska Aif ycaoBui Ghict-
pofi OTCHINKE HCXOAA H3 NPOUHOCTHHIX CBOHCTB TPYHTAa paBHa

Pes = (Cqaq T+ V218 q)na'l)/ B. @

Tak kak DJIOTHOCT Topda Bo B3BEIIEHHOM COCTOSHHH GJau3Ka K
HYAI0, TO B JaHHOM caydae QGopMyna ynpontaercs

Pgi: = onaq/ﬁ‘ 6

Ilas onpenenenus P Heo6xoaumo paccuutatsh 2a/B u z/b. B pannoM
ciayuae senuunna 2a/B=—2.(4-1,6)/12=1; 2/6=4/12=0,33,

B npHPOAHOM COCTOSHHA BJAXHOCTL Topda cocrasiser ==
=600 %. ITo rpadukam puc. 14 (upmi. 3) 3HaueHHs CHCHJCHHA H YIJia
BHYTPEHHErO TPEHHUS, COOTBETCTBYIOLIME YKA3aHHOH BJAAXKHOCTH, COCTas-
JAOT: Copag ==0,017 MIIa (0,17 krefem?); € puaq =7

Janee mo rpajpukaM 6 u 7 OCHOBHOTO TeKcTa onpeieisdeM JJA
%2a/B=1 u 2/b=0,33 xosd¢puuuent P, Koropmit cocranaser 0,275. 3a
pacueTHmili Ko3pounuent P Moxer GuTh npuast P=0,275 aax z=4 M,
TaK KAK T2 BeJHUNHA MaKCHMaJbHaA LJf BCEro CJos.

Besonachas darpyska Aag caoA Topda COCTaBHUT Poea==0,017/
/0,275=0,062 MITa (0,62 xrc/cm?).

Kosddunnenr GesonmacHoCTH B HaHHOM CJydae paBeH KRges ==
=0,062/0,116<1,

CaegoBaTesbHO, YCTOAUMBOCTD HAachMy® npu OHCTPON OTCHIIKE fic
ofecneuena. B atoM cayyae Heo6XOZHMO HPOBEPUTb YCTOAYHBOCTb OCHO-
BaHUsA NPH MERJIEHHOH OTCHINKe,

[pu wmenneHHOR OTCHIIKE HACHIM 3a pacueTHHie 3HaYeHHA Npod-
HOCTHHX XaDaKTEPHCTHK Cy, M §, NPHHEMAIT 3HAUEHUS, COOTBETCTBYIO-
H¥e BA2XKHOCTH [PYHTA NPM NOJHOM YIVIOTHEHHH TOJA Harpyskoffl or
Beca HaChITH.

PacueTHas BeJHYHHA HArpy3Kd, ONpeleieHHAs NpPH pacyeTe KOHed-
Hol ocalku, cocrapiaser 0,098 MITa (0,98 xrc/cm?).

Mo xommpeccmonHof Kpueo#t BuEa ©o==[(p) (cm. puc. 8, mpua. 3)
HAaXOAMM BJAXHOCTb T'PYHTA, COOTBETCTBYIONYIO pPacueTHOH Harpyske,
©=2350 %. o rpajuxy puc. 14 (npna. 3) onpexenseM pacueTHble 3HA-

uenus Ci" U @i, COOTBETCTBYIONIME 3TOf BAAXNHOCTH: Cg - ==0,041

MIla (0,41 krc/em?) n @i =137,
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Hanee ompemensem spauenms ¢yuxmum f Ana cios Topda npa
=13,7%. Ilpn V=4/12=0,33 u 2a/B=1 no rpadukam puc. 6 u 7

OCHOBHOI'O T€KCTa, HWETepnonnpys snaueHns B mas ¢=10° § @=15°,
naxonum P=0,171. Besonacnas marpyska cocrasur Pgos =0,041/0,171==
=0,24 MIla (2,4 grc/cm?).

Kosdduuuent Ge3omacHoCTH B JAaHHOM CJaydae paBeR Koes=
=0,24/0,098>1.

Taxknm oGpasoM, Dpu MeAJcHHOM OTCHNOKe HACHNA YCTOHYHBOCTH
ocHoBanug obecnedcHa,

Cna6uit rpynT MOMeeT OHITh HCHONL30BAH B KauecTBe OCHOBAHNS,
HO HeOBXOJMMO PENINTh BOUPOC O peXUMe OTCHIKM HACHNHK U BPeMeHH
saBepIICHHS WHTEHCHBHON YacTH OCAJKHL.

3. Pacuer ocalXx#H BO BpeMeHR

Bpems 3aBepuleHHs NepBHUHOR ocalKH, KaK OHUIO OTMEYeHO, MO-
XeT OBITh PaCCUMTAHO MO HECKOJBKMM pacuetHeiM (opMyJsam, mpejon-
pefeasomuM 06beM HCNHITaHHEA OGpasnoOB TPYHTa OCHOBaHHS Ha KOH-
EOJIH JALHIO,

HAas pacuera mo dopmyde Tx=bM,H?i, N0 OULTHOA KOHCOJHJAlide
OHHO!t ¥pHBOA HAXOAMM, YTO 3aBepUIeHHE NEPBHUHONA OCAAKH COOTBETCT-
pyer A==0,4. ITo rpatuxy th=f(h§,) cM? (cwM. pac. 12, mpua. 3) onpe-
ZelsieM KOHCONMAaIMOHHRA napamerp by,=>5 mun/cm>.

Tlo smwenpusexennof gopmyse 7T1=5(400)2=853930 mun=1,6 r.

Takum 0Gpa3oM, BpeMs 3aBePLIeHHs NEPBHUHON OCAJKH COCTABJAAET
1,6 rona.

Omnpeneaum BpeMsi 3aBepIUEHMS SaJaHHON CTENEHH KOHCOJHAANHH,
nanpumep, U==70 %. Ocazaka, coorsercTayiomas U=70 %, cocrasiser
1,26 M, a oTHOCHTenbHas ocanka A==1,26/4=0,31.

IMo rpaduky puc. 12, npua. 3 HaXOZUM KOHCOJMIALKOHHBIY Napa-
Merp by, Anst A=0,31; by,==1 mun/em®. Orciona Ty_gpy =1,1-400°=
=176000 muu==133 cyr.

Jdas opueBTHPOBOYHLIX PACuUeTOB NPOTBO3 XOAa OC3AJAKH BO Bpe-
menu (B MAHHOM TNpHMepe BPeMeHH 3aBeplleHHa HepBHUHOR oOcaax)
MOKeT GHTb OCYMECTBJEH 1Mo (HOpMynaM TeopHR GHILTPALROBHONX KOH-
COABJaLUM.

C sToff nesblo onpefensieM KOSGMOHIMEHT KOHCOMMAALMH WO ONHT-
HEIM KPUBHIM KOHCOJHIanuu o0paslla TPYHTZ OCHOBAHHS, YINIOTHEHHOIO
noa pacyerHoft marpysgoit (cm. puc. 11, mpma. 3) no dQopmyre

— 2
C,= 1,13h¢/tmb., (6)
rAe fcrag — BpeMs 3aBeplleHus] NePBHYHOA OCAAKH,
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1,13.22
, =————— = 14,16 cm?/u.
Ck 0’5 6 cm3/u
Bpems 3aBepienHa ¢uIbTpaunoHHOR ocagku cjost TOpda MoOm(HO-
cThi0 4M OpH  OAHOCTOPOHRedi  (QuAbTpauuMu  CcOCTaBUT [oras=
=1,13.4002/14,16=1,13.160000/14,16=1360,4 Mmun=1,45r.

Pacyer KOHCTPYKIMM Hachiy Ha ciadom OCHOBAHUM
no yrouHexHo#i MeToAHKe

1. Pacuer KOHe4HOH BeAHUYAHH OCAAKH
Tlo KOMNDECCHOHHHIM X KOHCOJUAALUOHHMIM 3aBHCHMOCTAM Ofpe-
ZeJsieM PacueTHOE aHaueHHe MOAYas ocaikm eP™°? ¢ yweroMm cpoxa
cnyxO6 1opoxKHOR KOHCTPYKIAR o hopmye

€077 = ¢; + 1000 m., 1g( foacal t1 ) U]

rfie €r— MOAYJb MePBHYHOR OCAXKH; Mp— KOHCOJMMAANMOHHBIA mnapa-
MeTp; f1-— BpeMa 3aBepUIeHHA NEPBHYHOH OCAAKH;  fpacy — PacYeTHOE
BpeMfl, ONpesiesielnoe no dopmyne

fpaca = Tox (hep/He)? 8
rae hp 1 Hy—nyTs duabTpanum BoOAH COOTBETCTBEHHO @3 oOGpasua
¥ U3 CJIOHA.

B nauuoM cayuae fpaca=20+525200- {2/400)2=262 mu~.

3anapasich HeCKOJLKHMH BeIMYHHAMH Harpys3okK, paccudraem eg““,
[lpn p=0,05 MITa (0,5 xrc/cw?) p*™* =290+1000-0,04 1g(262)/50=
=318mm/m; p=0,10MIla (1,0 xre/cm?); e},’“"" =3904-1000%
% 0,056 1g (262/50) =430 mu/m; p=0,15 MITa (1,5 xrc/en?®) ep™*® =440+
+1000-0,05 1g (262/50) =476 mm/mM.

ITonyuennsle sHaYeHHS HAHOCAT Ha CETKy <«e—p» H NOJYYaloT 3a-
BHCHMOCTb DACUSTHOTO MOAYJA OCaAKH OT HArpysk#, T. €, PACUeTHYIO
KOMIPECCHOHHYIO KpuByio (kpuBas 3, puc. 8, npua. 3).

Bennunny ocajixu onpeleaseM no ¢Qopuyae (32) ocHoBHOro
TEeKCTa.

S =0,0013ep,; H;.

Ipn nmeromeMea COOTHOIIGHHH ITHDHHE! NOJOMIBEI HACHIIM TOHA3Y
K MomHOCTH CcHaboro CJOf MOXHO NPHHATH, 4TO CAOf OJHOPOJAGH U0
rayGnHe nO HANPAKEHHOMY COCTOSIHMIO, T. €. pacieT CJAEAyeT BecTH B CO-
OTBETCTBHUH ¢ YRa3aAmHLIM BHlle NYHKTOM MO (popuyiie

S =10,001zp, H.
Jan pacuera ocafxm Hacnm DpuMmeHseM Takxke rpadoaHasATAIE-
cEAfi METOZ, COTJAcHO KOTOPOMY HEOOX0AUMO ONpefeldTh PACICTHYIO

HArpy3Ky B 3aBHCHMOCTH OT OCajku machmu p—={(S) @ 3aBHCHMOCTD
OCAJKH OT Harpyske S=f(p).
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Puc. 3. Pacuer ocazxu rpadoanaan~ am
THHECKNM METOAOM ’

16
12—

17
0%

0 0,06 Ppaoy G2 D, M

PacueTnylo Harpysky onpelessieM mo ¢opmyde (cM. n. 3.8):

38
pP=T,h+v>"S,
rie Yz — yACAbHHA Bec IPYHTA2 HACHINH; Yo & —TO e, C YUeTOM B3Bes

wuBanus; kA — Boicota HacenH; S — ocafka. Ilpn S=0p=2.4=81/m>=
= 0,08 MIla (0,8 xrc/cm?). Ilpuy S=1 M p= (2:4+(2—1)-198 =
=0,09 MIla (0,9 xrc/cm?).

JHanee onpezeisieM ocajxy caaGoro OCHOBAaHMSA NOA PasjHYHOM Ha-
rPysKcit OT Beca HACHIN ¢ MCNOJAb3OBAHWEM DACUETHOrO MOJYJA OCaj-
Ku ropda.

Ipn p=0,05 MIla (0,5 xrc/cm?) ep** =318 mm/u, $=0,001-318%
X4=127 m; p=0,1 MIla (1 grc/cm?); ega°“=430 mu/M, S=0,001-430X
X4=1,72 m; p=0,15 MIla (1,5krc/cm?); €D =476 mm/M, S=0,001X
X476:4=19 m.

PeaysnbTaThl HAHOCAT Ha CeTKY KOopAMHAT «S—p» (puc. 3), noay-
uag xpusyto S=f(p) u npamyio p=[(S). Touka nepeceuenns yxasamu-
HKX 38BUCHMOCTEHl ONPENeJHT pacueTHHe OCAIZKYy M Harpysky: Space=
=1,68 M ¥ pPpac.=0,097 MITa (0,97 xrc/cm?).

2. Pacuer ycTOofYMBOCTH OCHOBaHHA

Pacuer ycroRunBocTH OCHOBaHHS MOMeT GLITh BHIIOJIHEH NO aHa-
JOoruy ¢ BHINEH3NOXeHHEMM, OJHaKo NpH OlleHKe YCTORIHBOCTH OCHO-
BaHUA NpH MeJJeHHO# OTcHIKe B KauecTBe pacueTHHX NoKasaTefel
NPOYHOCTHHX CBOACTB TPYHTOB MOTYT OHTb HPHHSTH BeJWUHHH «Ka-
Xymuecsis CUeNJeRHs M yrjia BHyTpeHHero TpeHHS rpyHTa, HONYYeHHbe
B ONHTE ¢ NOJHOM KOHCOMMAauHed, COOTBETCTBYIOMHE COCTOARTIO IPYH-
T4 NPH NOJHOM YIJVIOTHEHHM NMOA pacueTHOfl Harpyskod. B pamHoM npu-
Mepe ¢’=0,011 MIla (0,11 xre/em3), ¢’ =30°

Mo rpaduxam puc. 6, 7 ocroBHOro Tekcra Haxoaum mpu V = 0,33
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roapuument B = 0,108, orciona pgey = 0,011/0,108 = 0,102 MIIa
(1,02 xrefem?).
OnpenensieMm

kges = P Pyaeq = 0,102/0,097 = 1,05.

2.

Takum 06pasoM, pacuer ycTofuMBOCTH MOKasal, uTo B RAHHOM Cly-
vae TophAHOA C¢MOH MOXeT OGHThH HCNMOJB30BAH B KaueCTBe OCHOBAHUS
TPUHATOA KOHCTPYKUHMH TPH YCJOBHH MeAJIeHHOM OTCHIIKH HACHIW,

3. [Tporsos ocaAkm Bo BpeMeHH

[Ipornos ocajgku Bo BpeMeHH cJaaBoro OCHOBAHHS NOJ HArpy3Ko#
OT Eeca HACHIM OCYNIECTBJIIEM HO [ePeddcJeHHHIM BHIe (QopMynawm,
HO pacueTHble MOKasaTeNH cJAefyeT ONPEAETh MO HCNPaBJeHHBIM KpH-
BHIM KOHCOJIMAANMH, NOJYYeHHHIM IIOCJe COOTBETCTBYMolie# oOpaboTkd
OMHLITHHIX KPUBHX (CM. pHC. 12, npua. 3).

Janpuefimuii pacuer BHINOMHAETCH [0 AHAJOIHH ¢ BHLUeNPHBEAEH-
HBIM.

B Tex cayuasx, koria HeoGXOZHMO OUEHHTL HUTEHCHBHOCTb OCaJAKH
K MOMEHTY OKOHYaHMSl CTDOHTEJLHOro IepephiBa M Haudanay YCTpoficTBa
HOPOXKHOHA OXeKAH, BRINOJHARTCE CAeAYIOIMA pacyer.

3ajaeMcsl HECKOMLKUME 3HaYeHHAMH A; (M, Ao, Ag, A4) ¥ onpenens-
eM 10 KPHBOR KOHCONMAALMHM AJs IaHHOTO TPyHTa COOTBeTCTBYIOIIee
Bpenst £ (fy, Lo, 1, £4).

Eciu nporHos ocaiku BO BPEeMEHH OCYMECTBASICTCA MO TEOPHH
(rALTPAUMONHON KOHCOJNHAALMY, TO BPeMs 3aBepIUEllHs PeaJbHHM CJ0-
eM T; 3ajaHHBIX BeJNMYMH OTHOCHTeNbHOH Aeopmaunm A; onpegensieMm
no ¢opMyae

Ty =ty (Hyp/hg)?. &

1§03} NoAy4YeHHBIM 3HAYECHHAM CTDOHM KpHUBYO OCaJKH BO BPeMEHH.

Ecay nporsos ocafiky# BO BPEMEHH OCYMIECTBASETCA C Y4eTOM BTO-
pHYHOA OCAJAKH, TO BpeMsl 3aBepHICHHS peasbuBIM caoceM T; 3aJaHHEIX
BE/MYUH OTHOCUTENbHOA AedopManumm A; oupenessiem no Qpopmyne

18T = (A — A /mp -+ 18Ty, (10)

o wahnexunM napam 3HaveHufr A—T; CTPOUTCH KPHBaf oOCaiku
peasbiioro cJos BO BPeMeHH.

Mo noayuennof kpusok Ti=f(A:) Moxer Gmrh onpenesnena wnren-
CHBHOCTb YIJIOTHEHUs Ha 3alaHHHA Nepuon Bpemenu AT no gopmyse

0= (A — Ay) H/AT. (11
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MPUJIOKEHHE 8

OPHUEHTHPOBOUHBIFI PACUET OBBEMA 3EMJISIHBIX PABOT
C YUETOM OCAAKH HACBHIIIA

YBeamuenne ofbeMa 3eMJISAHHX paGoT 32 CUET OCAKKH C/AaGOro .0cs
HOBaHHA NOJ HArpy3KOR OT Beca HaCHNHM MOXKeT OHTb ONpeleseHO IO
rpaduKy Ha PHCYHKe,
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Pnc. Homorpamma mias pacyera o6neMa seMasrHX paGor
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IIPHAOEHHE %

[IPUMEP PACUETA BEJHMUMHBI BPEMEHHOW [OPUIPY3KU

Hexodueie Gannbie. Hacunb: pacaeTHad BsicoTa 2, WIHPUHA OOBep-
xy 12wm; orxocw 1:1,5; naornocts rpyHTa Hachna 2 T/M®; pacueTHan
Harpy3ka Ha OCHOBaHWe OT HACHOHM DOede 3aBePUWICHHR OCALKH
0,05 MIla (0,5 xrc/cM2),

OcHoBanye HacHAM: CJalas Toamla CROXKEHA TopdoM cpenHed
30JbHOCTH, CHaGOBONOKHKCTHM, CPeieli BAaKHOCTH.

MomuocTy caaboft Tonmu 3 M. CrabGag ToMma NOACTHAAaeTCS Med-
KO3ePHHCTHIM mNeckOM (T. e. OTXKaTHe BOAM [PH YIJIOTHEHUH — ABYX-
CTOpOoHHEE).

Kosncomuaannonnsie xpupuie TophAHOTO rpyHTa HpeACTaBASHH HA
puc. 9 u 11, opua, 3.

Tpebyercs paccuuTaTh BeJWuHHY BpEMEHHOH MNPHIPY3KH, KOTOpas
ofecneunT JocTH:EHHe OTHOCHTEJBHOR OCafKH C1260r0 ca0f. Axor=0,3
{9470 COOTBETCTBYeT cTeNeHH YIJIOTHeHust ocHopanua U=907Y) sa spe-
MA Teras=7 Mec.

ITo xpuBmM KOHCONMMAAUUE OGpasua BHICOTOR h=2cM ycTaHaBAH-
BaeM BpeMHd Ipacw AOCTHKEHHA pacyeTHON OTHOCHTENABHOA OCajKH

£, sy
Ly T J | /"/
"ytp{;v; \ ; | 1200 ‘ ;
Wt pacys K 1l
92 800 /’
Wtoes -———F ) ho=h o
g1 I[ | “o
} hy= hf2 | 3
05 ,aL Ty 3 7 R
bt pMlia P M

Puc. 1. 3aBHCHMOCTb = BPEMEHEH Jig»  Ppe, 2. 3aBMCHMOCTS BPEMEHH ROCTH-
STHEEHA A pgcy =0,3 o7 marpysgm cHuS pacuerhofi oTmOCWTennuod ae-
gopnmlmn Oor RBAJpATA BLICOTH 00-

pasna
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Apacy=0,3 Tpu pasimyYHEIX HArpyskKax m ABYX NyTaXx (HAbTpanum;
CTPOUM rpadHKA 3aBHCUMOCTH 1g fpaca=[(p) (puc. 1).

Tlo rpaduxkam ycraHaBAHBaeM BeJHYHHH fpaca=0650 MUE A fpacu=
= 1350 MuH, oTBewaromHe pacueTHOR Harpyske Ppacq == 0,05 MIla
(0,5 krc/cM?) COOTRETCTBEHHO NPH JBYX- H OXHOCTOPOHHEM OTMHKATHH
BOJBL,

3aTteM cTpPonM rpadMK 3aBUCHMOCTH BPeMeHH AOCTHXEHHS pacyer-
Hofi oTHOCHTeJbHOR Aedopmanun A=0,3 orT KBazpara BcoTH o6pasna
tpncq=f(h3)) (puc. 2). Ilo sromy rpaduKy naxoAuM 3HaYeHH:d mapa-
METPOB a,‘p=4l7 MHH & bxp=233 MuH/cM?, oOTBeualOllHe pacYeTHOR
ocajike Apace=0,3 H pacueTHOll HArpysKe ppacn=0,05 MIla (0,5 krc/cm?).

Bpemst HOCTHIKEHHA OTHOCHTEABHOR OCaAKH Apaca=0,3 maboparop-
noro o6pasua (nyrs ¢uabTpanuu hg=h/2=1cM), COOTBETCTBYIONIME
Tpebyemomy BpemeHH Irpes=7 Mec JOCTHMeHHS pacUeTHOR ocaixnm
(Apacu==0,3) peanbHLIM caoeM, onpefeauM no tdopmyae

2
pp T bap Mg 417 4 233.12

trpes = Trpes — . s = 303100 ~—~————e = 37,6 My,
a3, + by, HY 417 - 233 (1502)

M
No rpadury fpacn=[(p) m11 h=hg/2=1cem (cMm. puc. 1) ycranas-
JuBaEM BeJIMYMHY  YIJOTHAIOWEf HAPpYSKd  Prpes=0,07 MIla
(0,7 xrc/cM2), oTBeUAIONIYI0 HAAAECHHOMY BPEMEHH frpes=37,6 MHH.
Bennunna BpeMeHHOH Harpysku

Prpar = Prpes — Ppace = 0,07 — 0,05 = 0,02 MIla (0,2 xrc/cu?).
I'padoananutHyecknit cnocob. Jiaa onpeleneHus BeJHIHHH Bpe-
MEHNOH NPHIPY3KH HCUOJAb3YeM RPROMIIXEHHYI0 3aBucuMocTh T=f(p)

T = (ay + b, Hy)/(p— py.)- @

Onpeflenny napamerpH ay, by, py-

Mo xpuBoft koHcOAHAanuu oOpaslla BrCOTOA 2cM moA pacueTHof
Harpysko#t Ppace=0,05 MIla (0,5 krc/cM?) npu jAByxXcTOpOHHEM OTXa-
THM BOAHl YCTaHABJMBaeM BPeMsl, COOTBETCTBYyIOMEEe Apacy=0,3, fpaca=
=650 mun.

ITo xpuBoit Kouconupanum o6pasma Hox Harpyskoli p;=0,1 MIla
(1 xrc/cM?) mpH ABYXCTODOHHEM OTKATUN BOXH YCTaHABJAHBAaEM BpeMs,
cooTBeTCTBYIONEe Apacn=0,3, {;=14 mun.

Hs ypaBHenns HaxoxnM

_ IpacuPpacy—tH P _ (650-0,05 — 14-0,1)
= tpaca — b 650 — 14
= 0,0488 MIla (0,488 xrc/cu?). (3)

Tlo xpuBo#i koHcoMEjauuy oGpasna (cM. puc. 1) nop Harpysxoit
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Praca = 0,05 MIla (0,6 kre/cM?) npw ORHOCTOpONHEM OTMATHE BOAH
ycraHnasiuBaeM BpeMs fp=1350 MuH mocTHXKeHHA Apaca=0,3.
Tlapamerpu a, n b, naxonuMm u3 BHpaXennil:

2, = (Ppaca — P2 ) (¥ paca — ,)/3 = (0,05 — 0,0488) X
X (4-650 — 1350)/3 = 0,5 muu-MIla, “)
by, = [( ly— tpacu)(ppacq — Py )]/0 75k =
= [(1350 — 650) (0,00 — 0,0488)}/3 = 0,28 mun/cM2.MITa.  (5)
YeranasiupaeM BeJHYMHY BPEMEHHOR IPHrpPY3KH

= 2 —_
Prpur = [(ak + b, H‘b)/TTpefi] +(Pr— ppacq) -
= (0,5 - 0,28-1502) /303100 - 0,0488 — 0,05 = 0,0196 MITa.
Taknm obpasoM, corjacHo pacieTy Harpyska OT BpeMeHHOfi npH-
TPYSKH Ha OCHOBaHHe JoJ#Ha OHTh paBHa 0,02 MIla (0,2 krc/cm?).

Ipr nuoTrocTy rpymra Hachinm 2 T/M3 A4S obecleueHds 3TOH Harpysku
JoJxeH GHTh OTCHIIAH CJIOH MPYHTA TOJMHIMHON | M.

HPHJAOXEHHE 10

IMPUMEP PACUETA OCHOBAHUJI
C ONNEPTBIMU BEPTHKAJIbHBIMU JPEHAMH

Hcxodnvie dannete. ApromoGuibHas aopora III xarteropuu c ac-
¢$aneToGeTOHHEM IOKPHITHEM.

Haceine: BHcOTa 2, wHpuEA NOBepxy 12 M; 3alomeHHe OTKOCOB
m==2 :3; NIOTHOCTb TPYHTA HAcHIH 2 T/M3,

OcnoBanye machini: ciafasg ToMa CJOKKEHR IIECTHMETPOBHIM CJo-
eM Topda cpeAnell 30HBHOCTH, clAGOBOJOKHUCTHM, CPeHEl BJFAXKHOOTH.
Cnabas ToJma nOJCTHJAETCA MODEHHOH Cynechlo ¢ K03(hdHUUEHTOM
¢unavrpanuu Ke=0,01 m/cyr.

VCaOBHSL OTXATHS BOAM — OJHOCTOpOHHAA Guabrpannsd. I'opusonr
IpYHTOBHX BOJX COBHajaeT C NOBeDXHOCTbIO. KoMNpeccHOHHHE U KOlCO-
JHAalMOHHEe KpURHe Topda AaHH HA puCYHKe, a, 6, Pmabrpanuonsasn
cnocoBuocTh Topda NpH BEPTUKANLHOR W ropusontannuofi GUABTPanuM
O/JHHAKOBA.

Tpebyetcs paccumTaTh AMaMeTp M WIAF ApeH, o0ecNeuuBaIOWHX JO-
CTHIKEHHE pacueTHOH ocalxm wiaa TpeGyeMofl CTemeHH KOHCOJMAALNH
ocnosaunst 90 % 32 9 mec.

Pacuer. Pacyernyio Barpysxy Ha OCHOBayHe onpepesseM no ¢op-
Myae

Ppaca = VYu bpace + (v — v°%) Spacu. m
169



&
=

20\ ——— « 9 PREAREE
x i) 3 =T
IR0 % | S8 92 |l
S OATTTTSY CAT M= zen [
3 )/ : / ! §§ d =006 unal S
S ] 1 =, ~

I O ¥ ,/ i i 557 1qt
g 004 0,08 pmia 1 5 7 g%
Hazpyand Bpemn

Puc. Fpadug aas onpesneaenns

@ - pacueTHoll Rarpysku u ocapgu:
6 — Xopa oCazKM BO BpeMeHy

Besnum#a warpyskm Ha OCHOBaHHe np¥ S=0 u S=2mM cocrasur
cooTpercTBenHo 0,04 u 0,06 MIla (0,4 u 0,6 krc/cm2).

Touka nepeceuenus rpaduxon saBucumocteli S=f(p) u p=f(S)
(cM. pHCYHOK) OTBeyaeT pacyeTHOR Harpyske ppacy=0,054 MIla
(0,54 krc/cM?) u pacuetTHOR ocamke Spaes=1,4 M. Pacuer npoBozuM, 3a-
LaBlinch jHameTpoM obcazHofl Tpy6u d=0,4 M u pacnosioxenneM Aper
1o KBaApaTHOH ceTke ¢ mwaroMm [=3 m.

dddexruBunli nuamerp jApenst D=1,13, [=3,4 m. Bennununa c6mu-
xennst n=D/d=3,4/04=85.

CorjlacHo pe3yJbTaTaM HCHHTAHMA Ha KOHCOJAMAAUMIO, BpeMsd 3a-
Beprtenus: 90 %-nofk ¢uILTpauKOHHOR ocaiku oGpasma Bercoroft 20 MM
HPH OAHOCTOPOHHEM OTTOKe BOAH NoJ Harpyskof 0,06 MIla (0,6 krc/cm?)
cocTaBut 30 MuH.

Onpenensem xoadbunuerT KoHcoanpaumm Topda (cm. puc. 1,06)

C =K, HY #;;=0,85-6/30 = 0,17 cM?/mun = 10,2 cM®/a.  (2)

®axrop BpeMeHH npH ropH30HTANbHON (BHILTPAUA

7y =CT/I2 = 10,2-9-30-24/340 = 0,57. 3)
@akTOp BPeMEHH NPU BepTHKAMLHOM (uasTpauuu
T = CT/H? = 10,2-9.24/6002 = 0, 18, @

[To rpapmky (cm. pmc. 16 ocHoBHoOro Texcra) mpa n==85 U.=88,
Un='37 o/o.

O6myio creneHs KOHCOJHAAIHH OCHOBAHHMS onpejendeM HO topmy-
ge  Uosm=100—0,01(100—U,) (100—U,) =100—0,01(100—88) {100—
—37)=92 %, uTto nocratouno 64M3Ko K 3ajanHoMy 3HaueHmio U=
=90 %.

CaenoBatenpto, yeTpofcTBO BepPTHUKAJNLHHIX  APeH  [uaMeTpoM
400 MM, ¢ marom 3 M moaBoJser 3a 9 mec gocraruyte 92 %-Hok kouco-
JAUJAUMH CIOA TOpda.
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ITPHJIOKEHHE [1

PACHET PEJKHMA BO3BEJEHUS HACBIITH

Bupaxenue, cBA3HBalolllee PACcYeTHYIO BJAXHOCTL caaGofl ToJINA
(BN2:KHOCTb Ha FOPU3OHTE Z=Hy, TAEC Ky — MAKCAMAJBHHIA NYTh QUABT-
panuu OTXKMMaeMOf BOAH) C OC3AKOH ee MOBEPXHOCTH, MMeeT BHJ

0f = 0g — (1,57 St/Spog — 0,57)(@gan — @xon) » M

rie S;— ocajiKa HOBEPXHOCTH OCHOBAHHSI HA MOMEHT f; Syom — KOHEY-
Has ocajka IDH DPacyeTHOR HArpyske; Wmanx—Oyom — HAYaJbHASA H KO-
HeUHas BJaXKHOCTL IPYHTa NOA PacueTHOR HarpysKofl,

Pacuer pexHMa BO3BeJieHHS HACHOH C HCHOJb30BaHHEM YKA3aHHON
3aBHCHMOCTH OCYHIECTBJASIOT rpad)0aHANMTHYECKHM CIOCOGOM B cleny-
1olltefl HOC/eA0BATEAbHOCTH,

3anaoTcs YeTHPbMs 3HAUEHHAMA OCaAKH Sy

Sy =0,67 M; Sy, =0,84 m; Sgy=1,17 m; Sy, =1,561 m.

o sHwenpuBeieHHOMY BHPaXKEHWIO BHYHCAAIOT BAAMHOCTL, CO-
OTBETCTBYIONIYI0O MOMEHTY NOCTHIKEHHS OCaXOK:

¢y = 16,28 — (1,57.0,67/1,68 — 0,57)(6,28 — 3,62)] - 100 = 612 %;

oy = [6,28 — (1,67-0,84/1,68 — 0,57)(6,28 — 3,62)]- 100 = 571 %;

oy = [6,28 — (1,57.1,17/1,68 — 0,57)(6,18 — 3,62)] - 100 = 487 %;
w3y = (6,28 — (1,57-1,51/1,68 — 0,57)(6,28 — 3,62)]- 100 = 403 %.

Jlas npannoro mpumepa Qopmyaa Ans pacueTa Ge3omacHo#i Harpys-
KH uMeeT BHX

pﬁegz = c(,) /6 * (2)
Mo rpupoil cy=ffw) (cm. puc. 14, npma. 3) ONPeleNAT Cy AN
OJIYYeHHEIX BJIAXKHOCTEH.
Ipn 2a/B=1V=0,33 u p=0,275.
Peesty = 0,019/0,275 = 0,066 MIla (0,66 xrc/cm?);
Poente = 0,02/0,275 = 0,07 Mlla (0,7 rc/cm?);
Pgeats = 0,027/0,275 = 0,09 MIla (0,9 xrc/cm?);
Peests = 0,036/0,275 = 0,13 MIla (1,3 krc/cn?);
Pgeats = 0,04/0,275 = 0,145 MIla (1,45 grc/cm?).

Hanocar sasucnmoctb S=/(pses) Ha rpacdux (cM. pHUcyHOK, a) B mo-
Jayyaior kpusyio ABCIE,

Bennunna ¢akTudecku AeficTByomelt Harpysku He OOJKHA OHTh
HIKe GesomacHoit Gosee uem ma 10 %, m Harpyska B npoliecce OCaIkH

cnosl NOMKHA CBEXKaThed He Gosee dem ma 10 %. Jlna Toro, utofu
yAoGHee GLIIO KOHTPOJMPOBATH STH YCJOBHS, CTPOSIT KpHBYIO, abcuuc-
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CHl TOYeK KOTOpO# He oTJaudaorcs GoJdee uem Ha 10 % oT kpmsoft S=
=[{pses) . [Tonyaaior xpunyio A’B’C’JI’E’.

Be3sonacHasi Harpyska Ha OCHOBaHHEe B €ro HPHPOJIHOM COCTOSHWH
€ y4eTOM pacnoJioMeHHsA PacyeTHOrO TOPH3OHTZ Ha HMUXKHell rpaHy cJja0d
passa 0,062 MIla (0,62 krc/cm?). Tlpu yAeabHOM Bece IPyHTa HacHIM
Yr=2T/M3 Ha OCHOBaHHE MOXHO OTCHNATb CpPasy CJOH TOJMHHONA

hogq = PRy, =0,062/2.9,8 = 3,1 u. (3)
a) b)
2,2 5,” A §
20405 e
1 18 o
' xF "I 5las N/
B : 4 ! é\ 08_)
3 H A o
e (] T L ’
S 10 10 Z4
g R wp
~ —-8}52-
8 46
[ --g'z:fg' /
g2 92
o gz o1 408 qus qok 0 % & 12 16 4 %
Hazpyaxa, Mila Bpemn, cym

Puc. I'padur aas onpenenenns

a — cTyneHel Rarpysku §pH HauGollee PalMOHANLHOM peXEMe OTCHIKY HACHINH;
6 — BPeMEHH BRIZEPXXHBANHA DasAHUHRX CTYNeHed Harpyaks no KpHBhiM OCafKH
BC BPEMeHH B 3aBHCHMOCTH OT Harpyskw p, Mlla

Harpyska oT HachiHOro cJjiosi MO Mepe ymJIOTHeHHH (pocTa ocal-
K#) OyJeT CHMKAThCs BCJeAcTBHe NPOABJCHUT sdexTa B3BeilHBaIHS
B COOTBETCTBHHM C JiHlIeAHON 3aBHCHMOCTBIO

p = hnaq ‘VH — SV:SB‘ (4)

Mpr S1=0 p;=3,1-2.9,8=0,062 MITa (0,62 krc/cm?); S;=05M p,=
=(3,1.2—0,5-1)-9,8=0,057 MITa (0,67 krc/cM?); Sy=1m p3=(3,1-2—
—1.1).9,8=0,052 MITa (0,52 krc/cm?).

IMonyyenubie sHaueHus HaHOCAT HA rpaduk, noayvaioT npamyi AM.

B cooTBetcTBHE C pacyeTOM OCaiKM KOHEUHAas ocaika tjos Topda
MOLIHOCTbIO 4 M cocrapaseT 1,68 M u narpysxa 0,096 Mba (0,96 krc/cm?).
D1y TOURy HaHOCAT Ha rpadux. Iloaysaror Touky F, xoTopasi siBJfer-
Csi KOHEUHOA TOUKOA rpad¥Ka 3aBUCHMOCTH Harpy3xH, neficTByiollleft na
OCHOBaHHe B Npouecce OcaiXH Nocse OTCHIKH NOJHOrO o6beMa rpYHTa.

DTta 32aBHCHMOCTb BHIPAXKAeTCA B JaHHOM ciyuae QopMyJof p=

=prar—Syp". Hanocum 9Ty 3aBACHMOCTb Ha rpaduk, AN Yero depes
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Touky F npoBojuM Npsimylo, napajiienbhyio npsimoit AM, Otpesor FpN
npeAcTaBaseT co6ofi KOHEUHHR y4acTOK uckoMoOfl (axTHyeckoil 3apHcH-
MOCTH HATPY3K# OT OCAZKH NPH HauGoJiee DalHOHAJNLHOM peXHMe 3a-
TPYXeHns.

Harpyska oT nepBoHaua/lbHO OTCHITAHHOTO cJost coctasur 90
Gesonacuoll Harpyskm npm ocazke 0,48 M (Touka p). B sToT MOMenT
HeOGXOAUMO NMOBLICHTH HAIPY3Ky A0 BeRWuMHH Ge3onacHoil HArpysku pe.
IMocse sroro Harpyska GyZeT CHOBa MOCTENEHHO CHHMXKAThCA B TpOILeC-
ce ocafku (auuus poM;) B pocrurser Beamuuunl 90 Y% GesomacHoi npu
ocagke 0,76 M. Paccy®paf aHAJOTUYHO, NOJYYAIOT JOMAHYIO JHHHIO
n p;, pgpf_;, papé, s pspé, NPeACTaBJARIIYI0 cOG0A HCKOMYIO peallbHyio
3aBHCHMOCTh Harpysku OT OCajKH.

Monyuennn# rpaduk NOKa3HBaeT, KAaKUMH CTYNEHSIMA MOXHO NpH-
KAajblBaTh HATPYSKY HA OCHOBaHUE U3 ycloBUs ofecnmededus ycTofiuu-
BOCTH Ha HauGoJee omacHOM ropusoHrte. lladee OnpejeNfiOT ToJHuY
cnoeB (cM. TaGauLy).

Harpyska, Tonupua Ofman
Ne cnros MITa (xrc/cm?) cH0EB, M ToNIMuH#E, M

1 0,062 (0, 62) 3,1 —
2 0,064 §0,64) 0.4 3,5
3 0,069 (0,69) 0.5 3,9
T A&

Hachinp u3 ycnosus ofiecieyeHVs] YCTORYHBOCTH MOXKeT OTCHIATbe
€Al PACCUHTAHHEIMY CJIOAMH,

Janee onpelensioT BpeMs BHAEPKHBAHHSA KAXKAOTO CNOSA, ACHO.b-
$yA KPHBHE KOHCONMAAnuRm (cM. pucynox, 6). Ileppast cTynedb zoaxna
BLITH BBIEpXKaHA [0 AOCTHXeRuA ocaiku 0,48 M, OTKAaAMBAOT Ha OCH
opanHaT S=0,48 M u NPOBOAAT FOPU3OHTAJBHYID NYHKTHPHYI JHHHIO
B0 nepeceteHHs ¢ KpuBoH, oTBeualomed Harpyske p=0,06 MIla
(0,6 xrc/cm?). TlosyuaroT TOUKY, KOTODOH COOTBeTCTBYET BpeMA npu-
Mepno 3 mec. 910 u GyneT HeobxoAMMOE BPEMS BHACPIKHMBAEHS NEpBOi
cTynesu Harpyskd, J{ajee MOJKHO OTCHINATh BTOpO# caoff, HOBHICHTH Ha-
rpysky no 0,064 MITa (0,64 krc/cm?). Ilpu stoM rpyHT ocuoBauus Oy-
JeT yme KOHCOJMAMPOBATbCA B COOTBETCTBHH C KpHBOH, OTBeuaiomeii
Harpyske p=0,07 MITa (0,7 krc/cm?) fmo nocruxenusa ocazgu 0,76 m.
Bpems BospelicTBua 210f cTymend coctaBAT 5—3=2 Mec. Ilocae aocrH-
skenus ocaaxu 0,76 M marpyaka MoxeT OuiTh yBeauyeHa xo 0,075 MIla
0,75 rc/em?}. T'pyrt ocHoBanHst GyAeT YNJOTHSNTHCA B COOTBETCTBHA
¢ xpupofl, orBeyaiomei narpyske p=0,08 MIla (0,8 xrc/cm?). Bpems
HocTH:KeHHS 5Tofi ocaliku cOCTaBHT 6 Mec. AHAJIOTMYHO CTPOST rpadnx
JAadiee IO JOCTHXERHA BEJRIAHE! NepBHYHON OCaAKM.
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NPHIOXEHHE 12

NPHMEP OPHEHTHPOBOYHOTI'O ONPEAEJ/JEHHS
PA3MEPOB BOKOBHIX IPUTPY30YHbLIX BEPM

Hcxodnsie Oannvie, Hacunb: Bhicota 6 M; mupnHa HOBepxy 12 m;
KpyTu3Ha oTKocoB 1 :1,5; mioTHocTe rpynTa macumm 2 t/m%. OcHoBaHue
HaCHINU NpejCTaBIeHO ABYXMETPOBHIM cJIOeM TOptha cpeAHell 3onbHOCTH,
¢1260BONOKHUCTHM CPeARell BAAKHOCTE B BOCHBMEMETPOBEIM CIOEM HOMb-
Auesuix A Il pa3sHOBANHOCTR, MOACTHIAeMHX IVIOTHOR Cymechio
{puc. 1). ConpoTuBNsSeMOCTb CHABHMYy TOP(SHOro IPyHTa B NPHPOAHOM
COCTOSIHHH Cyea=0,02 MI1a (0,2 xrc/cM2), a B COCTOZHHE MOJHOrO YMJOT-
HeHHA TOA Harpyskofl OT Beca HACHINA CUenAeHHe cocrasiser ¢,=0,03
MIla (0,3 grc/cm?) u yron BHyTpeHHero Tpenus @ =12°. Conporusase-
MOCTB CABHEY HOJbJNEBHX TAIMH B NIPUPOJHOM COCTOSHHMH Cycs=0.01 MIla

MO I O O T O TP ) 11 £y £7 ) liéé::::lllllllll

Puc. 1. Pacuernulii NONepeuRER
7 — top®; 2 ~— BOABLAEEBAA TIURA; 3 ~ Cymech

(0,1 grc/cM?), a B COCTOSIHMHE NOJHOTO YMJOTHEHAR MOX Bo3jefcTBHem
Harpy3kd ot Hackmu ¢,=0,018 MIla (0,18 krc/em®) m @,=10°. Cynecs,
NOACTH/AIOIIAS HOJLAHEBYIO TJIMHY, UMeeT CONPOTHBAAEMOCTb CHBHTY
B npapoiHoM cocrosinuu Gosee 0,1 MITa (1,0 xrc/cm?). Pacuern moxasa-
J, 4To Oesonacuas Harpyska IJif OCHOBAHMA NP OHCTpof oTchImke
Poea=0,035 MITa (0,36 krc/cM?) ¥ peraMeHTHPYeTCHA CJOeM HOJbAHEBOR
IJIAHM, pacdeTHad Ocalka HACHION cocTaBiser 1M, a OesonacHas Ha-
rpysKka NpH MeAJeHHON OTCHNKE Pges — 0,08 MIIa (0,8 kre/cm?).

Mpu ocagxe B 1 m dakTayeckas Harpyska Ha ocHoBauue NpH Obl-
CcTpol oTchnxe cocraBur p=(6+1).2.9,8=0,14 MIIa (1,4 krc/cu?)
¥ HpH MeAJeHHON oTchlKe (cYuTAS TOPW3OHT IPYHTOBLIX BOJ cOBIAaja-
oA ¢ [HOBEpXKHOCTRIO 3emad) p= (6-2+1:.1):9,8 =10,13 MIla
(1,3 grc/cm?),

Orciona xoappapuenT GesonacHocTa npu GHCTPOl OTCHINKe gy =
= 0,035/0,14 = 0,28, a mpm wmepnennok orcunke kgon=0,08/0,13=
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=0,69<1, T. e. ycTOAUMBOCT: OCHOBZHUS NIPH 3aJaHHON KOHCTPYKIHH
HacHin# He ofecneyeHa.

TpeGyerca ofecnedntbh YCTofUMBOCTH OCHOBAMNMA HyTeM yCTpoficTBa
GOKOBEIX [IPHrPY30YHBIX GepM M OmpelelHTh OPHERTHPOBOTHO pasMephl
Gepwm, noJsaras, 4To IJIOTHOCTb IPyHTa OepM BEILE YpOBHA BOJAM paBna
1,8 /M3, mpu pacueTe Ha MeJJICHHYIO OTCHINKY.

Pacuer. YcranmaBinpaeM OPHEHTHDPOBOUHO TPeOyeMyl0 BLICOTY NpPH-
‘TPy30uHHX BepM, ucnoJb3ys hopMyay

Tanes = Py — Pges) Vo5 = (0,13 —0,08)/(1,8-9,8) = 2,8 .

MNonaran npuGankennro, 9To0 yBe/MYeHHe CHENJEHHS # yria BHY-
TPeHHEro TPEHHS IPH YIMIOTHEHHH FPYHT& OCHOBaHHsSI HATPY3KOH OT Beca
HACHIIM HPONOPUHOHANLHO BeJAMYHHe 5TOX Harpysku (T. e. TOJMMHE Ha-
CHITHOTO CJiofl), moJjyyaeM, WTO CHENJeHHe TPYHTa OcHOBaBEs mox Oep-
MaMu 0pPH NOJHOM YNJOTHEHMM OT MX Beéca COCTaBHT (yuMTHIBas, uTO
IpH BHICOTE HAaCHNH 6 M Cxon=0,018 MIIa (0,18 rre/cM?) Cuon=0,01+
+[(0,018—0,01)/6]12,8=0,014 MIIa (0,14 xrc/em?).

Mpu BHcote macenu 6M xoHeyHas BeJHYHHA YIvla BHYTpeHIEro
Tpenuss pasHa 10° Tlonaras amaJjordyno, 4TO BeNMYMHA Yria BHYTpeH-
HErO TPEHHA NPONOPUHOHANbHA TOJIIMHE HACHIIHOTO CJAOH, TNOJayuaeMm
npu rosmuHe 2,8 M (cunTas Praz=0).

Pron = 10— 0/6-2,8 = 5°,

Tlpn noayyeHHHIX SHAYEHHSX Qgos H Cxon ONpelensieM mo dopmy.e
(62 ocHOBHOrO TEKCT2) MAKCHMAaJbHYIO BEICOTY NPUTPY3QUHHIX Gepwm,
ZONYCTAMYIO ¢ TOYKHM 3DEHHA YCTOAYHBOCTH OCHOBaHHS MOX CaMHMH
Gepmamn Amax=3,27-0,14/1,8=2,9 M, uro Gosbute TpeGyeMo#l BHICOTHI
(2,8 M). Takum o0pa3oM, KOHCTPYKIHSA C NPUIPY30UHHMH OepMaMu BEHI-
coTolt 2,8 M MOXET GHTL OCYIIECTBJEHA.

Onpenensiem TpeGyeMyo JsuHy npurpysounsix OepMm. Jlas sroro
Dpe/lBapUTeNbHO BEITHCHNM BeJIHUUHY bep W olpesienuM o bep=2+12-+
+2.6-1,5/2-2=10,5 m.

BenuuuHy oo ycrauarameaeM mo gopMmyde (66) ocHoBHOrO TeKcTa.
Ilpu sToM B pacuer BBOAMM 3HAYEHHH @ H ¢, COOTBETCTBYIOIIUE IPYHTY,
PACONOXEHHOMY IOJ GepMaMH B COCTOSIHMM MOJIHOTG YIJIOTHEHHS MO0A
Harpyskof oT WX Beca, T.e, npuaumaeM ¢=0,014 MIla (0,14 xrefem?)
7 @ =>5° Buuncasem c¢/pycos@ = 0,108 u sin¢@/n = 0,0873/3,14 ==
=0,0278.

HanocuM 3saBucuMocTh Y = @ sin @/% -+ ¢/pocos ¢ = «-0,0278 +
40,108 na rpaduk puc. 2 ¥ mO NepBOfi cleBa TOYKe NepeceYeHHs Io-
CTPOCHHHX APAMOR ¥ KPHBOH y,=sin o/% ompenensieM BeJUUHHY o=22°

BruncaneM BeaHUHEY Hpox

Hpax = bgp-(cos & -+ 0,8) /sin & = 10,5 [(0,925 + 0,8)/0,375] =
=10,5-4,6 = 48,5 m. (1)
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Tax Kak H=10mM<48,5M, 170 an onpefeneHus AJTHHH GepM HC-
noab3yem Gopmyay

o=V Byt Hitg) —H —p_ + 1,30 =2%6 w. @)
Taxum o0pasom, yertpoficTBo Npurpysounsix Gepm BsicoToli 2,8

n Junnoft 26 M AOAXKHO ofecneuuTh YCTOHYMBOCTb HACHIH OPOEKTHON
BHCOTHI NIPH YCJOBHA MELJEeHHOR OTCHIMKH.

m

020 ST
4z jl T — '\U‘;’s{/”‘
- JALEZY
o [0 T/ yre0 |
o) 015 4 | Puc. 2. Tpaduk sapucumoctell y,=f,
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L
20 4 o460 80 100 o, 740 1600k

TMonywennste pesysbTaTe cJAeAYeT NPOBePUTh W OpU HeoGX0AHMO-
CTH YTOUHHTb, NPHMEHSsT METOJ pacyeTa YCTORYMBOCTH MO KPYI/IOUH«
JAHHAPHYECKAM NOBEPXHOCTAM CKOJbMKEHHA.

INPHJIOXEHHE 13

METOIUKA PACUETA OPEH
W3 F'EOTEKCTUJ/IBHOIO MATEPHAJIA

BeprukaJbhble TEKCTHJAbHBE APeHH! NPeACTaBJsdioT coGoi JeHTH u3
TEKCTHJALHOTO MaTepuaJjla, BePTHKaJbHO noMelllaemble B rpyur. OHE npu-
MEHSIIOTCH B TeX JXe YCJAOBHAX, YTO W BepTHKaJbHBIE NeCYaHHe APeHH,
H TaKXe B KOMIJIEKCE ¢ BpeMEHHOR NpUrpysKoi.

HcxoauniMi AaHHBIMY OJ9 pacueTa KOHCOJNMAALMM CHaGoTo OCHO-
BaHMA C BEPTUKAJbLHBIMA TEKCTH/bHBIMYU JPEHAMH SABJAIOTCA:

KoaPruuenT (UIBTPAUHA APEH B NPOJAOJBHOM HaIpaBJEHHH;

pa3Meph! H 10MAlb NONEPEYHOTO CEUEHHA JPEHH;

MOWIHOCTh cAaGOro OCHOBAHMA MJM, B clydae MHOTOCJOHHOTO OCHO-
DaHHs, MOIMHOCTh KAXJAOLO M3 CJAraiomMX ero ¢JOeB B OT/JENbHOCTH;

yCHOBUA OTXKATHA BOAB U3 OCHOBAaHHs (ONHOCTOPOHHSA HaM ABY-
CTOPOHHAS PUIBTPALNA);

peayJbTaThl HCNBITAHUA TPYHTOB OCHOBAHUA HA KOMIDECCHIO H KON«
COTMAALMIO;
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hU3NKO-MeXaHHIECKYE XapaKTePHCTHKHA FPYHTOB OCHOBAHHS,;

TpefyeMas CTeNeHb KOHCOJHAAUMHM OCHOBAaHHS © BpeMsl ee JHOCTH-
meuus (3ajaeTcss HCXOAS H3 CPOKOB CTPOHTEJLCTBA).

Mo mauana pacuera HeoGXOAMMO BHIIENATH CJOM CJaGOro OcHoBa-
HAA 00 COCTAaBY M COCTOSIHAIO CJAraioUUX HX TPYHTOB Ha OCHOBAHMH
reQ/IOTHYECKOTO pa3pesa, MOJYYEHHOTO [0 pe3yabTatam Oypenus, as
KaXJOro CJ0f ONIPEeAe]sioT pacdeTHble 3HaueHUs (PH3HKO-MeXaHHYEeCKHX
XapaKTePHCTHK TPYHTOB B Hpefedax TOrO MJM HHOTO CJIOf, OLESHHUBAIOT
OAHOPOJAHOCTL BHIZENEHHHX CJI0EB M HA3HAYalOT PacyeTHHE CJOH.

Dus onpenenenns Xo3((HNUEHTOB KOHCONHAAUAH ¥ (DHJILTPALUA
HeoGXOIUMO MPOBECTH KOMNDECCUOHHHE M KOHCONHJAUHOHHHIE HCHLITAs
HHsA. DTH MCIHTAHHA NPOBOAATCA NO CTAHAAPTHOR METOAMKE AJA Kax-
noro cnaforo caoa oraensHo (cM. npua. 2, 3). Ilpum npuGanxenHoM
pacueéTe ROCTATOYHO OlpeleseHHS KO3(QUIHEHTOB KOHCOJMIALHH
H QHJALTPAUMHE TOJBKO HPH BEPTHKA/JbHOM [OTOKe BO Bcelt KOHCOJHAH-
pyemofi oGnacti. BoJjee TOuHHII pacueT TpeGyer onpefefeHHS NAHHBIX
k03¢ HHOMeHTOB NPH panvajbHoM noToKe. OHH onpeiensoTcA NO AaH-
HHM KOHCOJIHIALMOHHHX HCIHTAHKH, NPH 3TOM TPYHT B KOJBLO KOM-
NpecCHOHHOro NpHGopa A0JIKeH oTOHPaThCA NMOMepeK caofl.

KosdduuueHTH KOHCOMMAAUME ONpPEAe/SAIOTCA [0 BHPAXKEHHUIO

Cs = (Too 1) tgs (h

rae h; — MOJIOBHHA BHICOTH 00pa3ia rPyHTA NPH ABYXCTOPOHHeH (HAbT-
paita M BbicOTa 00pasila — NpY OZHOCTOpOHHe#; Tg — (PaKTOp BpeMe-
Hu, coorBercTBylomuA 90 Y% KoHcoMmpauMH rpyHTa; foo — Bpems 90 %
tuabTpanHORHOK KOHCOJHAAINY I'PYHTA,

Jast pacueta CJIOHCTOrO OCHOBAaHHS PeKOMEHJYETCs HCIIO/Nb30BaTh
npuseieHHbe KO3(HIHEATE KOHCOJMHAANNY ¥ QWILTPALHH, Oompejene-
Mble O cleayiomuM GopMynaMm

Cp=n (th)’/[f» (hi /VC_';)]2» 2

rie Cs — K03hPHINEHT KORCOMMAANNH NPH BEPTHKAJBHOM (HJLTPALH-
OHHOM MNOTOKe BO Bceft KOHCOMMAMpPYeMoOfi 06GJacTH; n-— YHCJAO Hanpas-
JeHKt BEPTHKAJLHOTO JApeHHpoBaHua (n=1 npH OJHOCTOPOHHEM Jape-
NAPOBAHMH M n=2 NpM ABYXCTODOHBEM APEHHPOBaHHH); h; — TOJILHHA
Kaxzporo i-ro cjaaoro cjios ocHoBaHAA; Cs; — K0a(DHUIHEHT KOHCOJH-
Jalu Kaxaoro caaboro caos.

Ko =n(h)2/[2 (n/V Kap )2, @)

rie Ky — ko20¢uuueRT GHABTPAUHA NDH BePTHKAJbHOM (QUIALTPALUUOH-
HOM NOTOKe BO Bceft koHcoampupyemoll obaactd; Ksi — Kos(puuuent
duapTpanny KaxJaoro i-ro ¢jaGoro cJos OCHOBAHHA,

Pacuer Bejercsl cleAyomuM 06pasom.
Jpenn! pacnoJiaraioTcs MO TPEYroJNbHOH MM KBaJApaTHOR cerke.
Paccrosiuue Mexay ppenamu (Umlar JpeH) Ha3HayaeTcA cCHAYaja OpHeH-
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THPOBOTHO B mpefenax 1—2 M; a 3aTeM OKOHYATENBHO YCTAHABAMBAETCA
nopGopoM, HCXOAA H3 3aRaHHOTO CPOKa KOHCOJMuzanud. IlpeaBapureibe
HO oNpeJieIfeTCs AMAMETP SOHH BJHAHMSA ApeHh: de=1,05 ! — Tpeyrodb«
Haf ceTKa, dg#=1,13 / — KBaApaTHaAd ceTKa,

rpe | — paccrosinHe MexXAy APeHaMH (IWar ApeH).
3aTeM ompejesserca NapaMerp n, paBHHI

n=djd,, @
rre d ,— SKBUBAJIEHTREI AUAMETD ApEHHI.
dy==b/mn, (5)

rae b — wMpuHa APEHH!.
IMocae sroro onpenensiorcs oTnowennd Ki/Kn n 1g Ki/Kg

Ko =Crava/(l + ecp), (6)
rie Kr— Koapduuuent GuasTpalliy rpyHTa OCHOBAHHS B DaiHaJBHOM
HanpaBJeHuy (FOPH30HTAJbHOM); Kn— K03dbHUMEHT GHILTPaLHN CUH-
TETHYECKOTO0 TEKCTHJBHOIO MaTepHaja B MNPOJOJBHOM HANpPABJCHHHU;
Vs — YAeJbHHE BeC BOAH; @ MU &cp— KO3D(HUHEHT CKHEMAEMOCTH
H CcpeRBHH K02(p(dHINEHT NOPHCTOCTH B JMAlA30He YNJOTHSIOMHNX Ha-
rPY30K, ONpeietsieMHe II0 Pe3yJbTaTaM KOMIPECCHOHHHIX HCHLITAHHMI
Cr — K02pPUIYEHT XKOHCOMMAAUMH TPYHTA IPH PajfHajbHON (HHALT
pauuu,

Mo rpaduky (puc. 1) u usBecTHBIM sHavemuaM [ u lg K./Kn onpe-
JensaloT sEaucHUe 3, a 3aTeM BHMMCAAIOT 3Hauenne PH, rme H — mMoum-
HOCTb c1a60ro OCHOBaHUS.

3atem Bcs caaGag Tonma pasbuBaeTcs Ha 10 paBHHIX OTPE3KOB
0, 0,1 H, 0,2 H...1,0). INo rpaduxy (puc. 2) n snauenuo BH onpeapensn-
10T 3HaueHMe dyHxumm {(2) Ha ray6uxax ot 0 no 1,0 H, nocaie uero
PaCCUUTHIBAIOT 3Hayenue daxkTopa BpeMenu T'r, paBHOE

T,=C,tld}, )

rie Cr-— ko2 HUINEHT KOHCOMMXAUMHM TPYHTA IpPH PALHAJBHOH (HALT«
pauuu; {— BpeMsl OT MOMeHTa NpPHJIOMEHHS HArpysku (B HaType).

Hcxozs us noayuyeHsoro 3Hadenus T: B 3Hauenuit dyuxuuu [(2)
cpennss CTENEHb KOHCOJNMAAUYH OCHOBAHHA ONpelensdercs no ¢opMmyae

—8Ty/Fm) f2)

Q=1—1/He (8)
0

TMapamerp F(n) paccunTriBaeTcs no Gopmyae
F (n) = [n2/(n? — 1)] In (n) — (3n2 — 1)/4n2. (9

B cayuae, ecan Qr oxaxeTcsi Meeblle TpeByemoil, pacueT NOBTO-
pfeTcsl ¢ €aMQro Hayaja, TMPH STOM IIar JAPeH yMeHbIIaeTci W BapbH-
pyercss [0 modtydenms TpebyeMoil cTeNeHM KOHCOJMAALUH OCHOBAHHA.
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TexHOJOTHS COOpY:KEHHS TEKCTHJBHHIX APEH COOTBETCTBYET TEXHO-
JIOTHH COOPYXKEHHS MecUaHbX ApPeH.

YcTaHOBKY ApeH OCYLIECTBJASIOT C MOMOLIbIO YCTAHOBOK, 00Opyno-
BaHHLIX MeXaHH3MOM AJq NOTPyXeHHS o6caiHofl TPYOR ¥ KaTyIIKaMH
Aas gped. B kavectpe 6a3oBofi MamiMHeL MOTYT OHTh HCHONb3OBaHH
cBacGofinnlA arperat, 9KCKaBaTOP HJH KPaH.

Ilocne ycranoBkm ApeH HeoGXOAMMO YCTAHOBHTB HaGJIORATENbHHE
MAapKH, 110 KOTODHIM JOMXKEH NPOBOAHTHCA KOHTPOJbL AJ ONpeReJeHHst
CPOKOB CHATHSA NPHTPYSKH H YCTPOACTBA MOKPLITHS.

Bee paGotu mo ycrpoficTBY JApeH W YCTaHOBKe HAG/MOAATe/bHBIX
MapoK HeoBxoauMo 0OPMIATH AaKTOM Ha CKPHITHe PaGoTHL

{TIPHJIO)KEHHE 14

MPYMEP PACYETA HACHIIIH
C INECYHAHBIMH CBASIMHU

Hcexodnste dannete. AsromoGuabnas gopora IV xareropmu ¢ ac-
(anbTOBeTOHHBIM NOKpHTHeM. Hacuinb: paGouas oTmeTka 3; mupHHa
nosepxy 12 mM; 3aioxeHue OTKOcOB 2:3; NJOTHOCTb rPYHTAa Hacheny
Pr=2T1/M".

OcHoBahne HachnM: HoJbIMenble rawan 111 pasHoBHAHOCTH CKpbi-
TOTeKyuell KOHCHCTEeHIMH; MomHOCTh H="T u.

[MpousocTHHIE XapaKTEPHCTHKH [VIHH B YCJOBHSX NPHPOIHOro 3aJje-
raHua: noasoe cuenjente ¢,=0,015 MITa (0,15 krc/cm?); yroa suyTpeun-
Hero Tpenus ¢, =0° cTpyKTypHOe cuennenne c.=0,01 MIla (0,1 xre/cm?).

Ipegen cTPyKTYpHOA  NPOYHOCTH NPH KOMOPECCHOHHOM CXaTu#
Porg=0,04 MITa (0.4 krc/cm?). OTHocHTeNbHas OCAAKa NOA HArPy3Kof
0,06 MITa (0,6 xrc/cM?) cocTaBameT A;=0,1. Kospduuuent nonepesnoft
Xedopmannn pr=0,45,

YeroiunBocTh HeoGXOJHMO NPOBEPHTH HCXOAfl M3 ABYX YCOBHiL:

Pracu< Poes ~— UCKJIOUEHHe AeOpMalHy CABATA;

Poaca<Pcrp — HCKIOUEHHE OCAJKH.

PacuerHas Harpysxa Ha OCHOBaHHe

Ppacs = Yuh =9,8:2-:3=0,06 MIla (0,6 xrc/cv?).
Besonachas Harpyska npu ¢=0.
Pges = Ce/B = 0,04/0,31 = 0,032 MITa (0,32 krc/cu?),

T. @ Ppace>>P6es ¥ YCTORIHBOCTH 1O NMepBOMY YCJIOBHIO He ofecnedena.
[TOCKOABKY Ppaca>>Perp, TO YCTORYHBOCTH OCHOBAHHA NO BTOPOMY YCJIO-
BHIO TaKxe He obecrneuena.

Ilns o6eclieicHEs YCTORTABOCTH OCHOBAHHA NpeANaraeTcsi YCTPOHTH
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mecyaHule cBad jguamerpoM d=0,3 M. Koapuunenr GokoBoro Aapjenns
necka §=0,3,

Venosre ofecneuenns ycrofiumpoctd up¥ @=0 HMeeT BHR pr—Pz=
=2:0=2-0,01=0,02 MIla (0,2 grc/cm?).

B noasax oT pacueTHOR HAarpysku ROIyCTHMAas PAa3HOCTb IVIABHEIX
HanpsXeRHA COCTABHT

(Pz—Pac)IPe=0-02/0,06==0:3-

ITo rTabaunmam npm Ao=0,1 »Tofk BenWunHe oTBedaer COJRIKEHAS
m=d/l=0,2,

HOaa obecnieucknsi BTOpPOro YCJoBHA faBlene Ha caabuil caod
nJomxHo OuiTh orpanudeso 0,04 MIla (0,4 krc/cm?). B poasx ot py oT0
cocrasur 0,04/0,06=0,66,

Ilo Tabauue* sTofi BeJHUMHe COOTBeTcTBYyer cOumxenue 0,2.

s pacuera no obouM ycnouaM npunamaem m=0,2 u war cBal
[+d=18M.

HPHJIOXEHHE 15

PACUET KOHCTPYKUHWH HACHIINHA
C UCIIOJIb30OBAHUEM HOMOI'PAMM

Mipornos xoneunoli peAMuUHB OCAAKN

Bejmanny norpykeHuss HacHIR B GOJIOTHYIO 3ajexb (OCafAKy Ha-
CHITIE) ompeReaaioT no dgopmyse

Soﬁm=scm+sory (1)

rie Sosm— 00IWIast ocafgxa HacHO¥, Scx— OCaflka CXHMAIOUIMXCH
(ynaotusiomuxca) ciaoeB GosoTHOR 3ajexH; Sor — OCaIKa OTAABJM«
BaeMhIX ¢JOeB GOJOTHOH 3aJexH, NPOHCXOAsIasd 32 CcYeT BHAABJINBA-
uns (BHNopa) cnabuix rpyHToB (36 THma) npu JMoGOH CKOPOCTH OT-
CHIMKHM, YaCTHYHOTO BHIAABJWBAHHSA IpyHTOB (3 a THma) NpH HEBO3MOXK-
HOCTH HX IpeABapHUTEJbHOIO YOJOTHEHHS B TeUEHHe CTPOMTEJBHOrO
nepuoja BCAeLCTBUE TOrO, YTO B CHJIY MX BBHICOKOH CKMMaeMOCTH H HU3-
KO NPOYHOCTH Harpy3ka OT BO3BOAUMOR HACHIMH pacTeT OHICTpee HeM
ynpounenxe cnaboro rpyHta, Goxopmix Jedopmannft ciraGHX TpPYHTOB
(2 crpouTeNbHOrO THNA) NPH HMHTEHCHBHOCTH OTCHIOKH HachllE B lep-
Bhle JlecATh CYTOK 6oJee 2 M.

Ocaaky Sor BHUMCASIOT O (opMye

n n
Sor =E Aior by =Zsiow: 2)
1 1

* Meronaueckie PEROMEHAALRA NO NPOCKTHPOBAHUIO M TEXHONOIHH
COOpYeHUs] BePTHKAJbHHX NeCYAHLIX APEeH ¥ NECUaNHX cBad OPH BO3-
BEJeHHN 3eMJIABOrO MoJoTHa Ha ciabux rpyrrax/ COIO3JJOPHUU. —
M., 1974, — 57 c.
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rde Sior — 0CaAKa i-r0 OT/AaBJUBAEMOTO CJIOHA; Agor — OTHOCHTENbHAS
Xedopmanna (-ro OTHABAXBAEMOTO CJIOf TOMIMUHOA fi; n — KOJMYECTBO
pacueTHhix cjoeB GoJoTHOM 3a/eXKH.

OrHocuTenbHYI0 AeOpMaluio Aior OUpeReNsioT mo Taba. 1 B 3a-
BUCHMOCTH OT BeJIHYAHH CONPOTHBJICHHAS CABHI'Y T HO KPHUIbYATKE pac-
YeTHOTO CA0A B NPHPONHOM 3aJIEraHHH.

TaGaunal
T, MIla z'ovr | T, MIla A'(:yr T, MIla “’m
0,001 1 0,008 0,56 0,011 0,2
0,002 1 0,007 0,45 0,012 0,15
0,003 1 0,008 0,37 0,013 0,1
0,004 0,82 0,009 0,3 0,014 0,05
0,005 0,67 0,01 0,25 0,015 0
Ocanky Scw onpeensior mo Gopmyde
n
Sem = 2 Miow (B — Sior)s 3
1

rae Aiom — OTHOCHTEJBHAS BepTHKAJbHAf JedopMalMA  pacyeTHOro
CJofl, TMOJNyYeHHAsi MO JAHHEIM HCHHTAHHA B KOMIpPECCAOHHOM mpubope
AN HATPYSKH, AefiCTBYIOIMEH Ha STOT CJIoH.

Mpr pacuere ocagkm ciaGoe OcHOBaHWe pa3bHMBAIOT Ha pacueTHLIE
CJIOM B COOTBETCTBHH C IeOJOTHYECKMM CTpPOeHHeM, NMPOYHOCTHEIMH U Je-
(OpMATHUBHEIMH CBOMCTBAMM CJa6HIX FPYHTOB H BeJUYHHOR JefCTBYIO-
IMX BEDTHKAJbHHX HANPSKEHHME MO ray6uHe.

IIpu orHOCHTesBHOH MOUGHOCTE chaaboro ocHoBamus fH/B;<0,5
(A ~— momHocTh cHalGHX TPYHTOB, B; — mHpHHa HachIH MO MOROMIBE)
BePTHKAJLHEE HanpsXeHHs N0 raybuHe MOXHO CYHTATh NOCTOAHHBIMU.
Besnuuuny manpsioxenuii A Beefl MOIIHOCTH 3a/ieXH B STOM  cjydae
NPUHAMAOT DaBHOf BEAWdHHe PACueTHOR HArpy3KH Ppacn. Ilpam H/B >
>0, BeaMumHY HANMPAXKEHHA clefyeT pacCUHTHIBATL C YUETOM H3MEHe-
Huf Mo ray6mae (cM. OCHOBHO# TEECT).

PacueTHYI0 HArPY3KY Ppacs, ACACTBYIOmYI0 Ha GOJOTHYID SaJe€Xnb
OT MACCH BO3BOJAMOJ HACHINH, OHPEJEJAIOT C YUeTOM IIOJOIKEHHS YDOB-
HA PYHTOBHX BOJ

Ppaca = & Ao -+ Po, 4
rae hom — OTHOCHTEJBHAS OCANKA CKATUA OCHOBAHHA.
Apsx == Scm/(H — Sor). (5)

Mapamerpul Harpysku kg u p, onpeiensior HO CJEAYOUHM (OPMY-
qan:
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b =T H (1= D ®
Po="s (" + hra) + V" (Hz‘on' - hi‘.n)’ {7)

TAe Y H YE°® — COOTBETCTBEHHO YAeJbHHI Bec rpynTa HACHIMH, pac-

[0M0XKEHHOro BHIe H HHXE YDOBHS [PYHTOBHX BOA; i — mpoeKTuas
BHICOTA Hachinu (paouyas oTMETKa); hrs— PACCTOSAHHE OT NMOBEPXHOCTH
60JI0Ta X0 TOPH3OHTA IPYHTOBHX BOA (pHC. 1) Aor=Sor/H.

B3B

Ecan hes>Soom, T0 B dopmyaax (6) u (7) DPHHHMAIOT Y, =YVa.

ITapameTpH CKHMaEMOCTH Ajom ONPEREJSIOT IO DE3yabTaTaM KoM-
TNPECCHOHHBIX VCIBITAHHA M pacyeT OCalAxu BeAyT TpadOaHaNMTHYECKIM
MerofoM. Ilpu OTCYTCTBHH AaHHEIX KOMNIPECCHOHHBIX HCHBITAHRA Aonye-
KaeTcsl HOJL3OBaThCA HOMorpammo#i (pHc. 2), MOCTPOeHHOH Ha OCHome
o0o0menns pe3yJabTaToB 00pPaGOTKH MHOFOYHCJIEHHBIX KOMHPECCHOHHHX
KpHBHX. B kavecTBe XapaKTePHCTHKH CKHMAaeMOCTH GOJOTHOR 3aJjexu
npHHAT KO3 HINEHT IOPHCTOCTH €.

HomorpaMmMa cBsA3LIBaeT ueTsipe napamertpa Ko, Po, Aem H € (6o —
CpeJHeB3BelUeHHOe 3HaYeHHe KO3(UOMEHTa MOPHCTOCTH AJa 0(0JOTHOA
sajIeXXH) M II03BOJAET NyTeM OJHOTO HAJOXKEHHs JIHHe{iKH, COeAUHAIo-
med ABE TOUKHK Ha MIKajXax fg ¥ pp B TOUKE NEPECEUCHHs JHHUM C 3aRaH-
HEIM ¢g HaflTH HCKOMOE 3HAYeHHE Acix.

Npornes ocajku BO BpeMerH

[poro/xuTeALHOCTD OCAfKH £ MJs NOCTHXKeHHS TpeGyeMol creneHn
Koncoaugauun U cnaGoro ocHOBaHHS ONpeiesIfIOT N0 HOMOrpamme (pHc.
J) B 3aBHECHMOCTH OT peXXHMa BO3BEAEHHS HacHIH, XapaKTepu3yemoro
BeJMUNHOR Harpysxu p;, AonyckaeMofi HO YCHOBHAM YCTOMYMBOCTH OCHO-
BaHAA H JAJHTENLHOCTHIO CTPOHTEJBHOrO Hepuoxa fo, B TeUeHHe KOTO-
poro Harpy3xa Ha oCHOBaHHE BO3pacCTeT OT P A0 Ppacu.

Homorpamma cBs3biBaeT 4YeThipe KOMILJIeKCHMIX mnapamerpa: §/T,
HT, (MM} (1—M/A) 1 U/ (1—NM/D),
rite fo— NPOROJKATENBHOCTh CTPOHTENLHOrO NepHOAa; f-— Bpems, He-
ofbxoauMoe JJA JOCTH:XeHHS TpeGyeMo#t cremeHn xoucouuzaunn U chaa-
6oit TonmM; A, — KOHEUHAs OTHOCHTeNbHas HedopMamys cxaras (yn-
JOTHEHHS]) OCHOBAaUMA AAA HATPY3KH pPi; A — KOHEYHAA OTHOCHTEJbHAd
AedopManBs cxatus (YNJAOTHeHMS) OCHOBAHHS JAJS HATPYSKH Ppaca;
T — KOHCOJMPALHOHKEIT NapaMeTp, HMeIOMNH Pa3MepHOCTh BpeMeny,
XapaxTepHsyeT UHTEHCHBHOCTb 3aTYXaHHS 0CaJKH,

[lo moGuM Tpem H3BECTHHM RapaMeTpaM, OGO3HAUEHHHIM Ha 1Ka-
J2X HOMOTPaMMH, ¢ NOMOHIBIO OJHOTO HaJIOXEHHs JUHEHKH ompeAensior
HCKOMEII ueTBEpTMA napaMerp.

Koncommpaynonnmit nmapamerp T onpexensioT no cJjenyomnM 3a-
BHCHMOCTAM:

Aas ocnoBanuft I THma No ycToRYMBOCTH
T = (2,510~ Seue} (Ao P)?, )
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Aas ocuoBanmit II u III A tuna mo ycrofumsoctn

T = (4102 So) [V hes p » )

rie T — KOHCOMMIAIMOHHBIH HApaMeTp, CYT; p— Harpyska OT MacCH
HachH, AeficTBywomias Ha ocHoBauue, MIla; Acx — oTHOCHTesBHAS [e-
OpManysi cHaTHA cJAaforo OCHOBaHHS OT JAelicTBUS Harpyskm p;
et — OCaJIKa CRHUMAJONUIMXCA CN0eB ¢Aaboro OCHOBAHHUA.
Pacuer aeATesbHOCTH OCajAK# OCHOBaHmiA I Tuma mo ycTOHYHBOCTH
npu OHICTPOH OTCHINKE HACHIOM MOMXHO BeCTH TaKXe MO CASAylOUIed

dopuyae

HT =U/(1 —U). (10)

Pacuer pexuma BO3BeAECHUS HACHINH

Ilpu pacuere pexuMa BO3BELEHMA HACHIHK C NOMOMIBIO HOMOTDPaMM
caeiyer coGaIonaTh CAEAYIOUMNA NOPSAOK pacdera.

HasnauaiorT TOMMHY HACHNE (BEAHYUHY Harpyska p;), KOTOpYio
MOXHO OTCHINaTh cpa3y (B OAMH npueM). BeJuunny HarpyskW p; NpH-
HHMAIOT PaBHOH P =Yzl

rAe Ve — VASABHH{ Bec rpydTta Hacwnu; A, — TONMUHA HACHIM, OTCH-
naeMoil cpasy, KoTopaf NPpUHEMAETCss PaBHOI

hy = pggg/?ﬂ npu ng/?n > Sors
h =S, upu pgi‘;/v,, < Sor+

YeTanaBauBalT NPOAOJIKUTENLHOCTh — CTPOHTEJNLHOTO HepHORa lo,
B TeyeHHEe KOTOpOro Heo6XOA¥MO BO3BOJIHTE HACHNB X0 NPOEKTHOH TOJI-
HMHE, 4TOGH OCHOBaHMe ycrmeso NpuoGpecTn HeOoGXOAMMOe YIpPOYHEeHHE
B npouecce Koncoampauud, JIf sTOrO  OmpeiedsoT napaMeTpu A,/
fApaca/ (1==A1fApace) B Uo/(1—Ai/Apacq).  Jlomyckaerca npuHMMATh
MfAhpaca=pi/ppacs 1 Uy no T1aba. 2 (rae U, ~— cremens KOHCOMAZALMU
OCHOBaHHUd, JOCTHraeMas B TCUEHHE CTPOHTENBHOTO Nepuoza fo).

Tab6anrna 2
Ao <0,05 | 0,06—0,15 | 0,15—0,3 0,3—0,4 >0,4
Uo ] 0,25 0,33 0,5 0,6 0,65

3aTeM Ha BepTHKAMBHHIX LIKaJaX HOMOrpaMMm (puc. 4) HaxoAAT
TOYKHA, OTBEUalomue 3aJAHHHIM 3HAUCHUAM INEPEMEHHHX AfApaca/(l—
—M/Mpacs) B Up/(1—M/hpacs) B COCAHHAIOT MX JHMHACH HATOXKEHHEM
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Prc. 4. HomorpamMma AJs pPacueTa NPOROAKHTENLHOCTH CTPOUTEALHOrO UEPUOAA
(uudipt Ha xpuBbXx — ornomenne fo/T)

anneiky, Touka nepeceuenuss 3To#i Jimuuu co wkasamu fp/T u /T npu
yeaosuu fo/T=t/T naer Hckomoe 3Hauenue IofT.

YcTaHaBaMBalOT LONYCTHMYIO HHTEHCHBHOCTh  OTCHINKM HACHINH §
B pacdeTe Ha Mecsl

q =30 (hyg — hy) /1y, (11)
rae ha — NPOEKTHAA TOJIIMHA HACHIUIH,

YCTaHaBAMBAIOT AJHTENBHOCTb KOHCOAMAAUMH OCHOBaRus f, Heol-
XOAHMYIO JJs AOCTHXEHHA 3alaHHOR CTEMeHH KOHCOJNAALKH U. ILas
370r0 MO H3BecTHEM mapaMmerpaM  A/Apace/(1—M/hpacs), U/(1—M/
[Apacx) # %/T mo HoMorpamme (cM. puc. 3) OnNpeAeNAOT HCKOMHIA Hapa-
merp #/T. Ipu snavennsx fo/T ®u #T, He npeBHMaOWuX 7, CHeAyeT
I10/1b30BaThCsl HoMOrpammofi, npuBeieHHOR Ha pucC. 2, KoTOpas AB/IACTCA
NeTallplo HOMOrpaMMEL, HM300pakeHHOA Ha pHC. 3.
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Pacuer spemennofi npurpysku

[pu crpomresncTBe JAOpOr Ha GOJNOTHHIX TPYHTAX NPUMEHSIOT Che-
Lyiollie KOHCTPYKTHBHO-TEXHOJIOTHYECKHE PelieHHs! BPEMEHHOH NpHUrpys-
kn (pmc. 5):

B BUje AOIOJHATENbHOrO CJIOsi HACHIAHM HA BCIO IUMPHHY 3E€MJSHOrO
HOJNIOTHA — cXeMa a;

B BHAe CyXeHHOA Hachun (HaCHINU-TNPHIPY3KH) — cxema 6.

IMpr ucnonn3oBaHuy CXeMH @ TPYHT OPUTPY3KM TOCHE 3aBEpIIEHHs
KOHCOJIMJAANHE HCNOMbL3YIOT HA CJACAYIOIIHX YUacTKax ROPOr¥ MIH B ApYy-
TEX 3/1EMEHTAX KOHCTPYKLMHU B COOTBETCTBHYM C NIPOGKTOM OpraHM3aiH#
CTPONTE/JBCTBA; IpPH UCNOJH3OBAHHH CXeMH 6 — FPYHT DacHpefelsioT
Ha OTKOCHI,

Tonmuna ca09 BpeMEHHOH NPUTPY3KM NPHUEHUMAETC MCXOAR 43
TpeGythxx CPOKOB JOCTHXCHUA 331121}1!'10171 CTENIEHH KOHCOJHAALURM DU
OﬂHOEpeMEHHOM obecrneyeHyH yCTOI'/’I‘IPIBOCTH OCHOBaHHuA.

Caenyer coGmonath Cieaylomuil IOPALOK pacuera.

Onpesesstior BeIUuuHY BpeMenHOH NpuUrpyskn Ap ajas cxeMH ¢ no
dopmyae

Ap =dppaess (12)
rae d — Ko3((ULHEHT MeperpysKy, MHHHMAJbHHE SHANCHHS KOTOPOro
caelyeT npMRHMaTh no rpadury (puc. 6).

Kospduuyenr neperpyskd d pJis MPHTPY3KH, BHIIOAHAEMON Mo
cxeMe 6, ODpeReNsiOT METOLOM NOCAEACBATeALHOro NpuOmixenns s 3a-
BHCHMOCTH OT TpeGyeMHX CPOKOB KOHCONHAAUHMH OCHOBAHHS IO cJe-
nywowel dopMyae:

d =2h/B (m — my), (13)

TAe A — BHCOT2 DNPOEKTHPYeMOR Hachny; B — muphHa npoekTHpyemoil
HACHIIE NOBEPXY; /M — NMOKa3aTeNb KDPYTH3HH 3aJ0XKEHHs OTKOCa npo-
eRTHPYeMOfi HACHNH; /I — NOKa3aTedb KPYTH3HM 3aJI0XKEHHA OTKOCA
CyXeHHOH Hachbimu (HaCHIIM-NPHIPY3KH).

Ilpsr npoexkTHpOBaHMH HACHIH-NPUrPY3KH BapbHPOBaHnE 3HAUCHUN
KPYTH3HEI OTKOCOB OCYHIECTBJISIOT B mnpeenax: m=15—4; my=1-2,

Koa¢pdunuentsl neperpysku d, suuucaennse no dopmyae (13), non-
XKHbl OHITH He Meuee MHUHMMAJBHEIX SHAYeHUil, NOJYUEHBHX n3 rpaduxa
Ha puc, 6, B mpoTHBHOM ciyuae NpHrpyska no cxeme HeaddexTuBHA,
¥ AN noxyueHus TtpeGyemoro kosdduuuenta neperpysku HeoGXOnMMO
NPAMEHSATh BPEMEHHYIO IPHUTPY3Ky IO cXeMe.

Onpenensior KOBCOJMAAUMOKHEN RapameTp Top AJA HACHNR ¢ HpH-
rpyskok no dopmynam (8) wan (9). Ilpu stom napamerpnt A, Sex ¥ p
AJIS HACHNIY ¢ Dpurpysxofi BHUHCJASIOT IO QopMyaaM:
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Ao np = Mewx pacu (14 0d);
Ses mp = Sex pacu (1 -+ bd); (14)
Pup = Ppacs (1 +4),
riae b — xoadbpuuyent, onpeflenfieMufi no popmyne
b=1/[14 1,52 (1 4-e) ppacsl, (15)
IA€ Ppacs — PacueTHasi Harpy3ka Ha ocnosamue, MIla; e, — cpennenase-
IeHHOe 3HaYeHHe K02 ¢uIHEHTA IOPHCTOCTH OCHOBAHHS.
[Ipoepsior yerofampocTh €1aGOro OCHOBAHHS NIPH BO3BEAEHUH HA-

cHinu ¢ BpemeHHo#t npurpysxof. Koadduuuerr 6e30NacHOCTE OCHOBAHHSA

BHUHC/ISIOT N0 dopmyne
ag

Gesnp pg::/pnp" (16)
Ecnu kgog pp>1, Zomyckaercs GHICTPAs OTCHNKA HACHIH B Bpe-
MEHHONX NpPHIPY3KH M pacueT AJUTEILHOCTH KOHCOMHJAIMA HPOUSBOASAT

no dopmyae
t=UTyp/bd. (17)
Tpu kgid,, <1 ompenensioT KospduuueHT Ge30NMACHOCTA OCHOBA-
HHUSl C YUeTOM €ro YNPOUHEHHS IPH MENJCHHOR OTCHINKEe HacHIIH

fHag
nay Pées

Gea 1 = 1] (18)
P Prap(l — Ug Aesx.nip)
rae Uo — CTeNenk KOHCOJAHAAUMH OCHOBAHHSA, AOCTHAraeMas 3a BpeMa

CTpouTeJbHOro nepuona fo. Onpelenserca no 1a6ia. 2 B 3aBHCUMOCTH OT
BEJIHYHHH Acs.mp.

k

Ecan kgl pp> 1, AOMyckaeTcs MeAJEHHAs OTCHNKA HACHIA H NpH-
rpyssy.

Hasnawenue CTPOUTENLAOR BRICOTH HACHINM

Has npunoxeHHs 3afAHHOA pacueTHOR HArpy3ku Ha ocHopauue
(he —npu orTcHnKe HacHIH Oe3 DPUTPY3KH HIH hgp — IPH OTCHIIKE
C NpUrpyskofl) HacChilb B TEYCHHE CTPOHTEJLHOrO MEpHOAA HEOOXOAMMOQ
OTCHINaTh BHIIE HPOEKTHHIX OTMETOK Ha BHICOTY Ax, CTPOHTEJbHYIO BhI-
COTY HacChlNH A onpeflenstor no GopMyae

hy = h 4+ Ax, (19)
rjae k — npoeKTHas BhcoTa HACHNM (paGouasi OTMETKa),

Tomunuy cjaofi HacHNH Ax, OTCHIAeMOro CBepX NPOEKTHHX OTMe-
TOK JJisi KOMIEHCANA IJATEJBLHO NPOTEKaOUIMX OCANOK KOHCOJHIABHM,
onpefessior no Gopmyae

Ax = Ah - Scm.pacq [1—U, (14 ba)], (20)

rie Ak — TOJIIHUHA CJI0S NPUTPY3KH; Sem.paca — OCAJKa 34 CUET CRATHA
Topda OT HAcHNA NPOeKTHOH TONmMuHH] U)— cTelleHb KOHCOJHAALMH,
onpeaeasemas no taoa. 2; b, d — xoadpdunment.
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