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VIK 625731 2 624.138

OCHOBBl HOPMUPOBAHUA U OBECTIEYEHUS TPEBYE-
MOV CTENEHU YIUVIOTHEHWS 3EMISHOTIO INMMOJIOTHA ARB-
TOMOBUWJIBHBIX JOPOI'. Cowanopuuu M., 2002

COob1ieHbB B KOMIICKTHOU DOPME PE3yabTaTht HCCIEIOBAHMIN,
BHiOMHEHHBIX PASIUUHBIMY aBTOPAMU, B 10M {Hcie B COIO3MODHUMU,
Mo OJIOYU U3 BAaXKHeHUINX MpohjieM, HEIoCpereTBeHHO ¢BIAEHOH ¢
HANEXKHOCTLIO H JOJITOBEYHOCTLIO BOPOXKHLIY KOHCTDYK U U

(Ocpelyeribl 1e0pernyecKye OCHOBb! YIUIOTHEH LS I'PYPTOB 36
JISTHOI O TONOTHA U HOPMUPORAHMS CTENEHH VIUIOTHEHUS, ITPUHSTHIC B
OTEYECTBEHIION ITPAKTHKE B COIMOCTABNECHHK C TP XTUKOU HPYIUX
CTPaH.

OTpaXeHBl OCHOBHBIE TOJOXKEHHUS MO MEIONAM M CPEJICTBAM
obecrieyeHHUsl TpeOYEMOM CTEIEHHN YIIOTHEHUSL,

ObpalieHo BHUMaHUE Ha MpellIoKeHHbIe B HocneqHue roubl (B
TOM YUCJI€ aBTOPAMM) 3SKCIPECC-METOAbI KOHTPONS CTCIICHU YIUIOT-
HEeHHUSI U YBAAXKHEHHUS TPYHTOB, 00ECleYHBAION{e JOCTATOUHYIO olie-
PATUBHOCThE HEODXOONUMOK KOJNHYECTBEHHON OLEHKU HpH KOHTPOJIE
KayecTBa YIUIOTHEHHS B YCJIOBUSIX JOPOXHOIO CTPOHTENLCTRA.

Pabora npenHasHadyeHa I UIMPOKOro Xpyra CHEl{HaIYCTOB,
CBA3aHHBIX ¢ NpoOSEeMON YILTOTHEHUS TPYHTOB, A TAKXKeE IS C1VIACH-
TOB M ACITMPAHTOB NOPOXHOM OTpaciu.

Tabn. 8, puc. 20, 6ubn. 27.

©T'ocynapcTBeHHBI HOPOXHKNT HAaYYHO-HCCIEHOBATEIbCKH U
WHcTUTyT OI'VII «Cotoznopunu», 2002.
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YK 6257312624 138

NMPEAHNUCAOBUE

Vnnomeﬁm PYHTOB TIPU COOPYXEHUM 3EMIISIHOLC 110JIOTHA aBTO-
¢ MOOMJIBHBIX LOPOT PACCMAIPHUBAE rCst KAK OXHA U3 OCHOBIIBIX I[TPOO-
JeM IPH CTPOU1EJIBLTBE AOPOT ¢ YCOBEPINEHCTBOBAHHBIME HIOKPBL } 1Sl -
vu ViccnenoBaHus B 710 00NACTY BHIONHEHB! BCAYILIMMHM YYeT(bl-
Mu-jopoxcHuxkaMu 1 Il Keanomeim, M A TenxerunniM, H M Xap-
xyrou, YO M BacunsesniM, M b KopcynekuMm, O T  barpakoBLim,
HIl Bowwnxuuriv, B W bupynga, A TynaesrMm U Ip, paspabo-
TABIIVAY AEHCIBYIOIIUE 10 HAC1OSJIET0 BPEMEHM HOPVIBL ¥ IraBuiiad

Deye TBEHHBIE YYLHLIE HE [IPOCI0 DACCMATPUBAIU (IPDOONEMY VT30 [~
HEIHK®, 3 CBA3BIBANMU e¢ ¢ DaJice IUPOoKoH — obecrenelieM npoylioc-
14 U YC JAMMBOCTH KOMIUIEKCA «Bep Hsisi Yaclb 3eMJSIHOIO NIOJIOT-
[a+ JOPOXHAT CLCKAI»

To obeTeMENBCIBO, Y10 KPYIHBIE OCHOBHLIE NYOJIMKALMIL, ¥a-
CAIOIMECSt O3TOM TeMBbI, ITOIBUIUCE HABHO U MUHOIUE U3 HUX BONUIHA B
KATCI OPUIO PAPUTCTOB, BbI3bIBACT OIPCACREIIHbIE TPYYHOCIU B aclu
OVECIIEYCHUSI SIPEEMCIBCHIOLTH B €C PeIeHM B YacTHOLIU, B 1o-
CIeNHIE YO 1 BO3HWKAKT AUCKYC(UHU © HEOOXOOMMOCTY TEpecMor-
PETH HOPMBL YIIOTHEHUSI TPYHIOB, MUCIIONB3YEMBIX IIPH COOPYXCIHUU
3emisiioro nosiotHa  Ilpu 31oM 3ayactyio 4e yuyu1LIBacIcst B NOMHOR
MEpe NPENUECTBYIOIIUM ONBIT, B TEXHUYECKOH N1EpaType Iospis-
IOTCS HEKOPPEKIT LIe NMYONMKAIMKM, a 3TO BEAET K NP HSTUIO Heonpan
NAaHHbIX PCIUCHUH

B rakux yOioBHMX TPEACTABUIOCH HEOOXONMMBIM BBIIOIHUTE
0000111a10111Y10 PA0OTY, KOropast OCBETUJIA OBl LOCTOAHIIE NPOOIEMBI C
YYETOM HOBBIX HAHHBIX HAYKH M MPAKTUKHU B 3TOU OOJIACTHU

ABTOpBI HACTOSAILEU pabOTHE CTOSIT HA TTO3MLUAX BEAYLIEH OTEYC-
CfBEHHOM HAYYHOW IBKOJBEI — WWKOJBI COIO3JOPHUU, OCHOBAHHOI
npod H H MHWsaHoBEIM, KOTOpast B TeYeHHE MHOTUX €T YAEPKUBACT
[IepeaoBbi€ MO3ULMH B OTEYECTBEHHOH U MHPOBOU DOPOXHNH HaykKe,
B TOM 4YUCJIE U B KOMIUIEKCHOM pelIeHUU MNpolIeMbl YIUIOTHEHUS
[PYHTOB MPHU COOPYXEHUU 3EMIISHOIO MOJIOTHA

Pabora HanucaHa a-poM TexH Hayk, npop B A Kazaprnoeckin
(paszens! 1 ¥ 2, 3akmouenue), uHx A4 K Mupowkunsim (pasnenst 3 u 4
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coBMecTHo ¢ B.JI. KazapHoBckuM), KaHa. TexH. Hayk H. B. Jeiimaano
(pasnen 3 cosMectHo ¢ A.K. MupoUIKHHEBIM).

Obiyee pedaxmuposarie BLINOJIHWI 3aC/IY;KEHHBIH OesiTelIb Hay-
KU ¥ TexHUKH PP, axkameMuk PoccHiickoil akageMuy TpaHCIIOPTa,
JOKTOP TeXHUYeCKUX Hayk, npod. B Kazapuosckiii.

ABTOPbBI HALEIOTCH, YTO IpemraracMag padota MoxeT ObITh 110~
JI€3HAa KaK MOJIOABIM HAYYHBIM paboTHUKAM, BKITIOUAIOUWUMCS B pelye-
HUE 3TOH NpobaeMbl (MY yXe paboTaoluM 11a]l Hel), TaK U Npou3a-

BOJIL FBEHHUKAM, ¥ MOXKET ObITh MCIIOABL30BAHA B YYeDHOM Iipoiiecce
NpY MOAIOTOBKE MHXEHEPOB-IOPOXHNWKOB,

OT3bIBbI T10 padoTe npochha HanparIsIThL 110 aapecy:

D<A 143900, r. banamuxa-6 MockoBckoit 00/1., 1. SHTY3HACTOB,
79, OTVIT «Cowo3popHuu».

I'eHepanbHbIK IUPEKTOP B.M. [Omauw
POI'YIl «CoroznopHuny \



1. PN3UYECKHE OCHOBbDI
HCRYCCTBEHHOIQ YIIAOTHEHHS CBA3BHLIX 'PYHTOB
NPU COOPYXEHHUHU SEMAANOIO NOAOTHA

1. 1. Cyurnocind acKycCmeenno2o YnAOMHErES epyime

InyHT upencrapisiet cobou TpexdasHy CHCIeMY, BKIIIOYaIO-
Y10 TBEPAYIO (MACTHULI), XUAKYI0 (BOAA, BOJHBIE MICHKH) U raso-
00Opasty (aspl

Clior TDYHTA, OICBHUTAHHOIO B HACKIIThL, PEACTABIYET CODOH 110~
JIMArpe1d1HYI0 CUCIEMY, MEXOY arperataMi KoTopon (QOpPMHUPVYIOTCS
MEXarperaTHhIC nopsl (MaKpornopLl), 3anocaiHeHHbIe B OCHOBHOM Fa3o-
obpasznoit asoit [11].

B oTol cucteMe TBepable IPYHOBBIE YACTHLBI HC YILIOTHSIOTCS
[1OJI BO3AECWCTBUEM peasbHbIX HApY30K  [IpakTHHeCcKHK He YIUIOTHSsE-
MOH SIBJISICTCS U xunkas daza. YIIOTHEHHUE TAKOH CHCTEMbI BO3MOX -
HO TOABKO 34 CHeT YIAIeHHMA U3 Hee ra3o00pa3Hoi WU XUAKOIT (asml

[Ipouecc ymaneHust xuaKo# ¢aibl CBA3aH C (PUIbTPALUER OT-
KUMACMOH BOJbLI U IIPU peanbHOHM MOIUHOCTU YIUIOTHAEMOIO CJIOS
IPYHTA MOXET TNPOUCXOAUTH TONBKO TIPH JUIUTEIBHOM (U3MEPAEMOM
CYTKaMH, MeECSHaMu M rojldMy) IeUCTBUU YNNOTHSIOILUEH HATIPY3KH
(KOHCOJInpalus)

Ha npakiuke UCKYCCIBEHHOE YIMJIOTHEHWE IPyHTa, OTCHINAEMO-
[0 B HACKIIIb, MPOU3BOAUTCSH KPATKOBPEMEHHbBIMU (U3MEPSIEMBIMU CE-
KYHIaMH) Harpyskamu, MO3TOMY BOJA HE yCrieBaeT CKOJNbKO-HHOYIb
CYLLECTBEHHO OTXAThCs M3 IpyHTa B peaynbiare yIIOTHEHUE CUCTE-
MbI CBSI3bIBAETCS TOJILKO C OTXaTHUEM razoobpa3zHoi ¢asbl U3 MEXAT-
PEraTHhIX MOJIOCTEH

1.2. Ilpedes ynaomnenun epynma npu 3a0aHHOU 6AaxicHOCMU

PuU3nyecKkUM npeaeaoM YIUIOTHEHUS TPYHTa KPaTKOBpPEMEHHO
NERCTBYIOILUEH HArpy3kKoH TEOPETHYECKHU ABJSETCS MMOJNHOC YAANECHUC
razoobpasHoil ¢asbl ¥ npeBpallicHUe rpyHTa U3 TpexdasHoN cUcTe-
Mbl B ABYX(a3HyIo («rpyHTOBYIO Maccy» [19]).



[InoTHOCTh I'PYH A QLEHUBAETCH 110 Macce enUHULILl 00BEMA Cy-
XOTo IpYHTa p,, T € 110 Macce B eAUHHULE 00beMa IpyHTa, NMPUXOMNS-
Hieicd Ha HOJIo TBepHo¥ ¢dazpl YHem BpIE HCXOOHAS BJIAXHOCTH
rpyHTa, TeM Donbiile 00beM XMUIKOH a3l B egnHULie ob0beMa IpyHTA
U TeM MeHblliast [IpeenbHast [NIOTHOCTh CYXOr0 IPYHTA MOXET OBITH IO~
CTUFHYTa 3Ta B3aUMOCBA3b IVIOTHOCTH Y BIAAXHOCTH I ABYX(Pa3HO-
r'o MPYHTA oTobpaxaeTcsi 3aBUCUMOCTBIO

pPe = e/ on ()

+
Ps Pg

e p, — IIOTHOCTD YACTHI TBEpPAOil (asbl, r/cM?,
p, — IUIOTHOCTb BOABI, I/CM3,
W — BJIAXHOCTDb I'PYHTA, DOA4 €IUHHLIbI
BTok 3aBUCUMOCTH TIpH p =2,70 r/cM3 coorpercTByeT Xpusast |
Ha puc |

Takum oOpa3oM,
Py, Flem’ IPYHT C HEXOTOPOU BJAAXHO-
' crei0 W, He MoxeT ObiTh
| YIJIOTHEH IIC TUIOTHOCTH 00-
JIbLIEH, YEM COOTBETCTBYIO-
N 1iass 3TOH BJIAXHOCTH TJIOT-
HOCTb TIO0 XpusBou 1| (cMm
puc 1) He3aBHCUMO OT Be-
JJUYUHB! KPATKOBPEMEHHOMU
Harpy3ku Uit rosgydyeHust
OOJIbIIEH TUIOTHOCTH HYXHO
f NpeaBaApUTENBHO YMEHbB-
:' IUTH BJAXHOCTDb [PYHTA
: BMmecre ¢ TeM, peanib-
:. Hasg IUIOTHOCTDL IpyHTa fIpw
; | W, YIVIOTHEHHU TIDH 3aaHHOM
W, 03 04 05 BJIAKHOCTH  IPAKTHYECKU

HHKOI'/ZId HE JOCIrUracT BCJaIHU-
nped -
Puc 1 Teopemuueckas (1) u gpakmuyeckas 12 Py JTO TIPOMCXO
(2) npedenbHbie Kpusblie «81aXxHoCMb-N10m- JUT MO ABYM NPHYNHAM
HOCIMb» Onst CyanuHka ¢ pg=2,7 a/cM’

1,5

0 0,1 0,2
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€D sciencTeUe 06pa3oBaHUs BO3NYLIHBIX OCTATOUYHLIX IMOp (3auieM-
JCHHBIA BO3JYX), B PE3YNABTATE YEro IPYHT HUKOILA MOJHOCTHIO
He JiMiiaeTcs ra3zoobpa3Hoii dassl (T.e. ocraercst Tpex(asbiM);

€) 13-32 1HeHOCTATOMHOTO YIUIOTHSIONIEro BO3ZEMCTBYSI (HemocTa-

TOYHBIC BEJMYMHA HANPSXKEHUH U cyMMapHas JUIMTEeABHOCTh HUX
MPUIIOKEHMS, U T.I1.).

Eciu BTOPYIO NPHYUHY JUISI peUIBbHAIX IPYHTOB MOXHO HUCKIIO-
UHMTIB 33 cYEeT NMPUMEHCHUS VIUIOTHSIOIETIO BO3ACHCTBUS C COOTBETCT-
BYIOILUMU [HapaMeTpaMM, ro NepBasi OCTACTC BO BCEX CIYYAadX, XOTIsd B
KOJUYCCTBEHHOM BBIPAXKEHUU BeJIMUUHA BO3AYLIHON OCTATOYHGH I10-
DUCTOCTY MOXET 3ABYMCETh OT YIUIOTHSIIOLIEIO BO3NENCTBUL (HUKOTIA,
OHaKo, 7' o0pauasich B 110Jb).

JJooTokeiye TIOTHOCTH p :;p"a BO3MOXHO JIKLIL TIPU BHICOKOM

BIAKHOCTH I'PYHTA, KOIZIa €0 UCIIOJb30BRAHUE B HACLISIX [IPaKTUYE-
CKH HEBO3MOXHO YXE IO TeXHOJIOTMYECKMM NpUAUMHAM {(JIMITKOCTH,
HUPOXOOUMOCTD U T.I1.).

[To manupmM Jlenunrpaackoro dunuana Cotospopuuu (10.M.

BacwibeB ¥ Ip.) ocTaToylioe corepkaHue BO3AYIIHOM da3bl B YILIOT-
HEHHOM TIpyHTe coctasiser |8,17] (Ttabn. 1):

{abnauya 1

- OcraTodHoe coaepxanue Bo3ayxa,
PDYHT

nooNY eanHKLiLl obrwema L
[leckvt pasaHopa3smMmepHteie 0,07-0,08
Cynecu 0,05-0,07 ’
CYFAUHKY, rMUHbI 0,02-0,04 ;i

OTH JAaHHbIC XOPOHIO COIJIACYIOTCS C pe3yJbTaTOM HCCJIexoBa-
Hui, nposeneHHbix H.1O. Illkunxoit [18], xoropas nokasana, 4ro
OCTAaTOYHBIA KO3((PUIIHEHT BOJOHACBILIEHUSA (CTENEHBb 3aIOJIHEHUS
nop Bogou) G, rpyHTa NpH TpamMOOBAHUU, COOTBETCTBYIGILIMHM IIpaK-
THYECKOMY NpEKpalieHU YIUIOTHEHHS, 3aBUCHUT OT COCTABA FPYHTa
(Yucjia IUIRCTUYHOCTH) W Haxomutcsi B mpeaenax (G,=0,82+0,92



(puc.2). 3nadyeHune G, MOXeT OBITh MEPECYUTAHO B OOBEM OCTATOYHOI]
BO34YIIHOH mopucrocTu V, no dopMmyie

P ) 2
Vo = e
g
rac oy U p, — TUIOTHOCTH COOTBETCTBEHHO CYXOrO I'DYHTA W BOIBI,

T/M7;
# — BIAXHOCTb [PYHTA, JOJU €INHMIIbI;
(G, — OCTAaTOYHBIN KO3DDULUMEHT BOACHACHIILECHNS, JOIY eIVUHUL -

< 1,00

T

%— 0,95 " P . - -

§ g 0,90 - . 4 +W+ %"‘ﬁ . ' '
% % l +.‘; 4 I G‘O L

I + N “"\"’" +
m Q@ 0,85 —tr— - N “m"sw
E E +E N + ¥ | t+
¢ O ()60 44 | -

= I !

o |

_g_ 0 75 + G,=0,86877-0 04269;&: +0,00872 Jp

g -0 00053 J3+0 00001 J7

4 6 8 10 12 14 16 18 20 22 24 26
Yucno nnactuuHoctu J,

Puc 2 Ocmamoutblll Ko3ghhuyUEHIM 8000HAECLILLIEHUSI elTUHUCMbIX 2PYH-
mos, yrnoMmHeHHbIX 00 pyor, @ 3agUCUMOCIU OM YUCHa niacmuyHocmu

(no H KO llkuykodii)

B ¢BSI3H ¢ HAIMYHEM BO3AYIIHON OCTAaTOYHOH ITOPUCTOCTH
IUIOTHOCTb I'PYHTA C 3QJJaHHOM BIAXHOCTBIO ITOCJIE YIUIOTHEHHS HE
MOXKET OBITH DOJIbIIE BEANYNHBI p”pea‘i’

Pl _ I -V (3)
d | W

— 4 —

Ps  Pe

TakuMm obpaszoM, BbipaxXeHHe (3) onpeaenseT HAXOONBIUYIO Be-
JIMUKHY TJIOTHOCTU CYXOI'o I'PYHTA, KOTOpast MOXET ObITb JOCTHIHYTA
peaJIbHO TMpH 3anaHHoil BraxHoctu W. boavwas naomHocms He mo-
acem 6umo noayvena be3 uameHenus (YMeHouteHus) 61a¥CHOCMu epynma.
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1.3. 3asucumocms docmuzaemoii naomuocmu
oM YnioMmHAIoOue20 6030edcmeun

Kak yxe oTMeyanoch Bbllli€, BeJIMYWHA BO3AYUIHOK OCTATOUHOM
[TOPUCTOCTU V, B 001LEM clydde 3aBUCUT OT YIUIOTHSIIOIIETO BO3HEHCT-
BUS. OHA OyJer TeM MeHblIe, yeM OoJiblie YIMIOTHSoUIee YCUIIUE U
Oonee JUTUTENHHOE BpeMst JeHCTBYET (boJible YHUCHO NMPUIOXEHNHN Ha-
I'py3k#). B obuieM BHe xapakTep 3aBUCHUMOCTH TMOJIYYAaeMOM IJIOT-
HOCTH OT BJIAXKHOCTU I'PYHTA IPU YIUIOTHEHHU OTOOPAXKAETCS KPUBHI-
MH YIUIOTHSIEMOCTH T'PYHT3, K KOTOPBIM OTHOCHUTCSI M TaK HasbiBacMasi
«KpUBasi CTAHIAAPTHOIO yniaoTrHeHusi» (puc.3). Ee MOXHO NOAYYUTH

2

1,96

1,92 Puc 3 Kpuebkie cmaHdap-
{ 88 MmHO20 YNNomHeHuUss Ons
e Cye/IuUHKa msxXernoeo [ibi-

nesamozo Q- memod Co-
H300PHUU (IOCT
22733-77), € — mModugu-

UuposaHHsili memod [lpo-

+-

1,76 -

ILnoTHOCTL CYXOTO FPYHTR, ricm’

1,72 Kkmopa, A — NTUHUA Hyne-
1 63 80l 8030ywHOU nopucmo-
' cmu

1,64

8§ 10 12 4 16 18 20 22

Baaxyocts, %

TPAMOOBAHMEM TI'PYHTA NP CTPOro 3aJaHHBIX (CTAHAAPTHU3OBAHHBIX)
1apaMETPAX YIJIOTHAIONIETO BO3NEHCTBHA, B KOTOPLIC BXOIAT:

Macca fajgarmilero rpyasa;

BbICOTA MAACHMUS

JAAMETD IJIOLUAAKH, Mepelanied Harpy3Ky Ha IPpYHT;

YUCJIO YAAPOB;

TOJIH{MHA YIUIOTHSAEMOIO CJIos;

YUCHO CIIOEB.

KosyecTBeHHble MapaMeTpsl KPpUBOH CTAHAAPTHOrO YIUIOTHE-
HUsl 3aBUCAT OT 3HAUYEHUH YKA3aHHBIX MapaMETPOB.

R R IR IR



BMmecTe ¢ TeM oOLUMH XapakTep KpUBOW CTAHHAPTHOIO YIJIOTHE-
HUSI OCTaeTcs OCTAaTOYHO IOCTOSSHHBLIM, XOTS MOXET U HECKOJIbKO
TpaHcHOPMUPOBATHLCS B 3ABUCKMOCTH OT cocTaBsa rpyHra. OCHOBHas
ee 0CODEHHOCTh — HAJIMYMUE 3KCTPEMATBHOU TOYKH, ONpeae/sionlei
BAaXHOCTb, [IPU KOTOPOH [OOCTHUraeTrcss MAaKCUMaAbHOE 3HaYyeHUeE
[JIOTHOCTH CYXOro IpyHTa MNpH NAHHBIX napaMerpax YIJIOTHSUIEro
BO3MEUCTBUS.

KoopAHHAThl YKA3aHHOW JSKCTPEMAIBIION TOUKU OMNpPEeHeisdior
IBa NapaMeTpa KPpUBOH YIUIOTHSIEMOCTH, IOJyYacMOM IpW JAHHOM

YIUIOTHSIIOLIEM BO3AEUCTBUU. MaxcumansHyio (Jsi JaAHHOIO BO3REUCT-

BUSI) MAOMHOCMb CYXOTO TPYHTA py W onmumanshyio (JUIS HAHHO' O

BO3AECHCTBUA) @aaxcHocmb Wy, T.€. BIAXHOCTb, IPU KOTOPOil OTa
MAOTHOCTb MOXET OBITb JOCTUTIHYTA NPH JAHHOM YIUIOTHSIOUIEM BO3-
neicTBuu. MaMeHeHHe BIAXKHOCTH TPYHTA OTHOCUTENBHO ONTHUMAab-
HOW He JaeT BO3MOXHOCTH (ITPpU HaHHOM VIUJIOTHSIIOIIEM Bo3neicT-
BUHM) TOJYYUTH MAKCUMUIBHYIO IIJJOTHOCTD.

YBeinyeHue YIUIOTHSAIoUero Bo3ueficteusa (YCHJIMS U BpeMEHHM
ero JeMCcTBUs) MPUBOAMT K CMELUEHWIO KPUBOM YIUIOTHSIEMOCTH BJIEBO
(cM. puc.3). BT0 03HAYAET, YTO BEJIMYMHA MAKCUMAJIBHON TUIOTHOCTH
YBEJIUUUBAETCS, A ONTUMAJIbHAA (U1 JaHHOTrO YBEIUYEHHOIO BO3JIEH -

Ipenen YIIOTHEHHA

1,0 S SO
Pll P;

------------------------------ Bk o A I A A S N S e e B o A A ikl i e e S gt e el A A A

g s o W | 1 . F I il ol i o W A O - I Sl ik oy sk - - e G e e e slnke gl e sy gk e sl Al Sl ol R AR S e i e i il e sl np dak Al N o e

0 5 [ S e e R e sy il S ik vy ol ol o v v G e el A sl S ol A o D v e o W R Ty ey v ek g o i sy e N e e e o e e e R I B A W S T N A Sl e ——
>
[ |

W A R A AR U e B A i il el i s o Al e e el il e e s el e - - - - e o ol Gl e sl ek P e A el - A W

CreneHb yNNoTHeHun
~

-k W AW W B Wkl o W e sy ke N W R W W T A W A AN N D I L S . N - S P NN ek N T N N PN E N S W A A S T .

HHBCI0 MPHIOKEHHIt Harpy3KH
P, <P,<P,<P;

Puc. 4. BnusiHue senuvuHse! ynnomusoweld Hazpy3xku Ha CKopochib docmuxe-
Husi npedersia yrniomHeHUst
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CTBHSI) BJIAXHOCTDb [TOHKXAeTCH. BMecTe ¢ TeM BO BCEX ClIy4yasix, Kak

Obl HY OBIIO YBENMUYCHO YILIOTHSIIOlEE BO3ACHCTBUE, py* HE MOXeT

[IPEBBILIATD BETUYHHDI pjp"’a @

Hackonbko p, " Oyrer npubnuxarbcs K p:;pe" ? 3aBucHr or

yILIoTHsIonero go3neucisust Ipu Heroc1arogHo OONBLIOM /UISI JAH-

HOM BJIQAXKHOCTH TpyH1a BO3ACHCTBUU BCIUYMHA P :;ped P e Moxer

OBITh HOCTUTHYTA HU [P} KAKOW CYMMApPHON JUIMTENbHOCTH JNeHCTBUY
Harpy3ku (ducie npuioxeHuss). B To xe BpeMs NpH JOCTATOYHOU
BEJIMYWHE HAIPY3KU TNpPeaesbHYIO (PAKTHYCCKYIO TUIOTHOCTH MOXKHO
[TOJYYUTH TEM OBICTpee, yeM OosbiIe HArpys3ka (puc.4)

2. INOTHOCTDL F'PYHTA H EI'O CBOHUCTBA

2.1 Ceolucmea ynacmuenno20 zpynmada, VHUIMblGAEMbLe
NpU COOPYNCEHUN ABMOMOOUAbHBIX Jopoe

CTOYKH 3pEHUST CTPOUTEJIBCTBA 3EMJIISTHOTO [10JI0THA ABTOMOOU ~
JILHBIX JOPQI HHTEPEC MPELCTABASIOT d6e Kamezo0puu céolicme ynaom-
HEHHO20 2PDYHMA:

€) MexaHHuyeckue — NPQUHOCTHBIE (Yrosl BHYTPEHHEIO TPEHUS M
cuerieHye) U nedopMauMoHHble (MOAYAU AedopMalnd U YITPY-
TOCTH);

@ BonHO-pHU3NYECKHE U KPUOTEHHbI& — BOAOMPOHULAEMOCTb, MO~
DO3HOE NyyeHUe, HAbyXxaHUue U Ip

2.2 {laomuocme 2pynma u ezo npoxHocms

M3ydeHn10 3aBUCHMMOCTY MPOYHOCTH FPYHTA OT €ro MJAOTHOCTH

TOCBALEHbI MHOToUYMc/ieHHble (hYHAAMEHTANBHBIE TPYAbl KPYMHEH-
WKMX reoTexHukoB Cpeau oreyecTBEHHbIX YYEHbIX MOXHO OTMETHTD

npo¢p. HH. Macnosa, npop HA Uwirosuua, npodp T M. lla-
XyHSIHIA, npod H A  Xapxyry U MHOTUX OpYrHUX
Ob111e BbIBOAbI U3 Pe3Y.bTATOB 3TUX pabOT CBOJIATCA K CJIEAYIOLLUCMY.
[Tpu 3apaHHOI BRaXXHOCTH cuerieliMe CBA3HOIO rpyHTa YBEJIH-
YYBAETCS C POCTOM IJIOTHOCTH. XApAKTep 3TON 3aBUCULIOCTH NTPUME-
HUTEJIbHO K YIIIOTHEHHIO KPAaTKOBPEMEHHOW HAIPY3KOH IpeACTaBlieH
Ha pUC. J, M3 KOTOPOro BUAHO, YTO NPUPOCT CUEIUVICHUS HA KOHEY-
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HOM YYAaCTKE 3aMELISIETCA U IIPH NpedeibHOM YIDIOTHEHUM JOCTUTAET-
CBOEeH MAKCUMAIIBHOI BEJIUYMUHBI

C Mla Puc 5 Jasucumocme
ors b l cuennersus om nnomHo-

CMU Cya2ruHKa neinesa
01 - moao nNpu  3a0aHHOoU
anaxyHocmu (no B [] Ka

00 ,...--“‘ 3apHo8cKoMy) 1~ enax-
0 — Hocmb 137% 2 — mo
1,4 1.5 1.6 1.7 1.8 19 P, riew? xe, 15 9%

B 1O XXe BpeMsl yrosn BHYTpEHHEro 1peHus, CHJIBHO 3aBUCSILUHU
OT BJIAXKHOCTU I'PYHTA, IPH MOCTOAHHOH BIIAXXHOCTH NMOYTH HE 3aBH-

CHT OT TUIOTHOCTH [25]

E Mlla
20 — . l -

W=16 5%

15 —

Puc 6 3asucumocms Modyns de-
bopmaliul E CyertuHKa msxeno-
_ 20 NbiNesamoao npu omHocume-

| S nsHoll deghopmayuu ) = 005 om
T} — — - 2 NIomyoCmu ckenemap 4 nNpu pas-
_ nuyHod anaxxocmu W (no OM
15% 16 8% Bacunwseeay u H 51 Xapxyme)

129 147 1 66 184
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JedopmarusHocTs (Moayb nedopMaliui) TPYHTA YMEHbIIAETCH
NpY YBEIUYEHUU €ro [IAOTHOCTU (IPH MOCTOSIHHONU BNAXHOCTH), OJ-
HAKO B PAE CIIYYAEB OTMEYAETCA €€ CHUXEHUE TIPU NPEBBIIUEHUHN He-
KOTOPOH TIUIOTHOCTU rpyHTA (3dexT «IepeyrIOTHEHHs»  I10
H.H.Xapxyre). 9To o0bsicHsieTcs NOsIBIEHUEM CTPYKTYPHbIX U3MEHE-
HUH B TPYHTE IIpH TIOMNBITKE NOJYYUTH TUIOTHOCTb, MPEBBIILAIOULIYIO
HEKOTOPYIO BENTUYKUHY JUISI JAHHOTO IPYyHTA NPH OIpeacseHHOM YpOB-
HE €ro yBiuaxHenus (puc. 6).

Taxum obpazoM, 1o ykazaHHBIM JAHHBIM MOXHO CAearb caeay-
IOIMUK OOWMY BBIBOM: ygeauyeHue nAORHOCHIU @ UeaoM cnacobemayem
NOGBIUEHLIO NPOYHOCHIIL U CHUMCEHIIR) deghopmamusnocmit 2pyuma 0o
onpedencHozo npedena, cooOmeemcimgylouezo OaHHOU 81axcHocmu, 00-
HAKO NPU HEKOMOPLIX YCAOBUAX NONBIMKH ROAYHUIM b BOABIUYIO NACIMHOCNb
MO2ym npugecmuu K 3gpgbexmy nepeyniomueHus, C8A3IAHHOMY C UIMEHCHU -
eM azpezamuoze0 cocmasa epyHmad.

2.3 Iliomuocmo 2pynma, ezo 600HO-huzuueckue
U KPpUO2EeHMHblE ceolucmeda

Bonpoc o BAUMAHUHU MJIOTHOCTH HA KANWIIPHOE MOAHATHE U3Y-
YajICsl MHOTUMHU ydyeHbIMH |9, 10, 20]. O6uMHi pe3yabTaTr HCcaeqoBa-
HUHX CBOIAMICS K TOMY, 4TO NOBbIIHEHUE [UIOTHOCTU MPU 3aJaHHOH
BAAXKHOCTH 3aMEUISIET MMOJAHATHE KANTU/UJIAPHOKH BOABI BILJIOTH A0 MpaK-
THUYECKOIo MpeKpawleHUs IBUXEHUS BOIABI B 3Toi (popme.

BononpoHu11aeMOCTh B 3aBUCHMOCTH OT TJIOTHOCTH TJIMHMCTBIX
PYHTOB U3yyaJlach KAK FUAPOTEXHUKAMU, TAK U JIOPOXKHUKAMH, yCTA-
HOBHUBUWIKMU, YTO MPU MOBBIIUEHUN [UIOTHOCTHU OHA MOXET OBITh ZY-
[LECTBEHHO CHUXEHA (BIUIOTb A0 HYJs).

CnocobHOCTL IpYHTA BIIUTHLIBATE BOAY B 3aBUCUMOCTH OT TUIQOT-
HocTu u3yyeHa B.M. PyBHHCKHM, MOKasaBlUUM, 4YTO YBEIHUYEHHE
[UIOTHOCTU BEAET K CHUXEHHIO BIUThIBAIOUIEH cnocobHOCTH {9].

33aBUCUMOCTL NY'IUHUCTOCTU TPYHTA NPU NPOMEpP3alinKk OT ero
[VIOTHOCTH TOAPOOHO H3y4yaiachb BCEMH cleuraiucraM1, 3aHUMAB-
HUMUCA TipoliieMaMyu  peryiypoBaHusg BOAHO-TCINIOBOrO pPEeXUMA
seMisiHoro nosiorHa [9, 10, 17|. UmMu ycraHoneHa ciaeaylolas ob-
111ast 3daKOHOMEPHOCTbD: MOBbIILIEHUE TUTOTHOCTH BEJIET B Li€JIOM K YMeE-
HbUIEHHIO MOPO3HOIO NMYyYEHUS IPYHTA BCAEACTBHE CHHXEHUSI MUTpa-~
HHMU BJIATH B NpoMep3arolleM rpyHTe, T.e. YMEHBIIEHHIO B IpHHIHNE
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CTENEeHU pa3yrJoTHEHUS! TPYHTA TpYH NPOMEP3aHUU—OTTAaWBaAHUMU.
BMecTte ¢ TeM oTMeydaeTcsl, YTO BeJIMHYUHA pa3yIIOTHEHHUS [IPU MOpPO3-
HOM TMyUeHHU 3aBUCUT OT UCXOMHOH TINOTHOCTU TPYHTA, INIPUHEM 3T]
3aBUCUMOCTb MOXET UMETH 3KCTPEMYM TPHA HEKOTOPOH IJIOTHOCTH

Hapgany ¢ oTMEYyeHHbIM, BaXXHOW 3aKOHOMEPHOCTBIO SIBJISIETCH
TO, YTO MYYUHHUCTOCTb MPYHTA MPU TPOMEP3aAHHU OMPEreIsieTcs; nc-
XOM{OM BNAXKHOCTBHIO U YCIHOBHUSIMH ITOATOKA BOIB! B 30HY NPpOMep3a-
HUS! (3aKphiTasg WU OTKPHLITASI CUCTEMA), T.€. 3ABUCHT 1€ TONBKO OT
CBOMCTB rpYHTA, HO ¥ OT KOHCTPYKLIMM 3eMJSIHOTO ITojioTHa. Murpa-
LUST BOABI B 30HE NpOMEp3aHUA UMEET IUIeHOYHbIA MexaHuiM. Ee
MAaKCUMYM JUISI JAHHOTO TPYHTA AOCTHUTAETCS [TIPU MAKCUMAJILHOU TOJ -
IIMHe TUIEHOK, YTO MMEET MECTO NpY BIAXHOCTH, OJH3KOU K MAKCH -
MUIBHOM MOJEKYNSIpHOH BJaroeMKocTHh. JanbHelliee yBeJIHYeHUE
BJAXHOCTHY TPYHTA HE NPUBOAUT K CYUIECTBEHHOMY MOBBILIEHUIO T1y-
YUHUCTOCTH IIPU NPOMEP3IAHUH.

BMmecte ¢ TeM yMEHBLICHHE HCXOIHOM BIAXHOCTH IPYHTA IPHU
MPOMepP3aHUH B HeJIOM CHUXAET ero NyYUHKCTOCTDh, BEAIUUYHUHA KOTO-
pOM oripenenasieTcss B 9TOM cJiyyae pa3sHOCTbIO0 (PAaKTHYECKOH BIAXHO-
CTY M BJNAXHOCTH, COOTBETCTBYIOWIEM He3aMep3aruleH TIeHOYHOH
gnare. [locienHsig 3aBUCUT OT 3HAYEHUS OTPULIATEALHON TeMIlepaTy-
PbI: HEM OHO HHXE, TEM MEHbLIE B TpYHTE He3amepawei Brary. Iipo-
LHecC MHUIrpauuM BOJAbI B 30HY IPOMEP3aHUs olpelensercs IUIEHOY-
HO-KAaMUJUIAPHBIM MEXaHU3MOM M CBfA3aH C PEXUMOM (CKOpPOCTHIO)
npoMep3anusi. Takum obpaszoM, BEIHYHHA ITYYHHHUCTOCTU IPYHTA 3a-
BUCHT HE TONBKO OT [UIOTHOCTH I'PYHTA, HO M OT ero BJIAXHOCTH,
YCJIOBUH NPHUTOKA KANMJUSIDHOM BOAbLI U PEXHMaA NPOMEP3AHUA.

Kak BUAMM, MEXaHU3M MOPO3HOIC IMy4YEeHHsl HOCTATOYHO CJIO-
KeH, BCJeACTBHE 4Yero BeJIMYMHA IyYEeHUs ompeaesgercs He TOJBKO
MJIOTHOCTBIO TPYHTA, HO U pIJOM APYrux paKkTOpOB.

[lioTtHoCTb U HabyxaeMoCTb IpyHTa IIPU_yRiIaxkHeHuy. Habyxa-
HYE TPYHTA TIpH YBJAXHEHUN — Ipolecc yBeluuyeHUus ero obbema 3a
CUET pa3ynmJIOTHEHUS CKeJieTa, BBI3BAHHOIO YTOJILIEHHEM IJIEHOK CBS-
3aHHO¥ Bopbl [12].

Habyxanue MoXxer NpovcXoAUTh TOILKO MPH BIAKHOCTH MEHbLIE
TaK Ha3bIBaeMOH BIAXHOCTH Ha rpaHuue ycankd. JloHUNeHHe BiaXx-
HOCTH YTUTOTHSIEMOrO I'PYHTa HUXE IPAHULIBI YCAAKH MIPUBIIUT K pa3y-
[IOTHEHMIO [PyHTa B ciAy4ae €ro noCjIienylouiero yYBAELKHEHUs. 2To
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[MPOUCXOJUT TEM MeEIJIEHHee, YeM DoJibllie TUIOTHOCTh MPYH1a, HO B JHO-
OOM cay4ae MjiorHOCTh TPYHTA CO BpeMeHEM NPH HaOyXaHHU JOCTUracT
BEJIUYUHBI, COOTBETCTBYIOLIEH €0 BJIAXHOCTU Ha I'PaHUIIE YCATKH.

2.4 Yeaoeun obecneqeHuss cmabuArbHoOCH CE0ICING
HCKYCCMGCHHO YNAOMHEHN020 2pynmda

CoxpaHeHue BO BpeMEHHM NCCTUIHYTHIX B pe3yiikiare yoiorHe-
HHUS MoKasartelied (pU3MKO-MeXaHUYEeCKHX, BOAHO-MUIHYECCKUX U KPH -
OreHHBIX CBOKCTB SABASICTCS OAHUM U3 BAXHEHIINUX YCIOBUM, YUYUTHIBA-
CMbIX TIpU HOPMUPOBAHUM TUVIOTHOCTH. 3TOT BOMPOC HMCCIAENOBANICH
MHOIMMH  CrieuHalucTaMy, 3aHUMAaBHIMMUCS nipoljieMaMH  BO-

NHO-TEINNOBOrO peXuMa 3eMasiHoro nojorHa [9, 10, 17].
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Puc 7 UsmeHernue enaxHocmu (W), nnomuocmu (p) u modyns degpopmayuu (E,)
2pyHmMma 8 meveHue 200a

[lo pesyinbrataM 3TUX HUCCHEeHOBAHUHN clieNaH cileayiolHMi o0-
II{M{ BBIBOA™ YIUIOTHEHME, H3MEHSIS CBOMCTBA IPpyHTA, He NPENsITCTBY-
€T aArpeCCUMBHOMY BO3JENUCTBHIO MOTOJHO-KIUMATHYECCKUX PAKTOPOB:
[IPOMCP3aHUS —~OTTAUBAHUA, YBJAAXKHEHHUIBBICYLIUBAHUS, KOTOpBIE
U3MEHIIOT NEPBOHAYANIBHYI) CTPYKTYPY YIUIOTHEHHOIO rpyHTtd. llpu
3TOM CaMoO 110 ceDe yNIOTHEHHE He BO3AeHCTBYET Ha IMPUPOAY IPYyHTA
U HE JIMKBUJINPYET MOJIHOCTBIO €0 peaKlMIo Ha YKa3aHHbIe (paKTOpPHL.
Tax, HEBO3MOXHO YIJIOTHEHHEM MOJHOCTHIO [TOHABUTH MOPO3HOE ITY-
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YeHHE TPYHTA, €ro cnocoOHOCTb U3MEHSTh BIAXHOCTD NMOJ BIHUSTHUEM
NCTOYHUKOB YBJIAXHEeHUS U UcrlapeHUsa U T.4. B ¢BsI3H ¢ 3TUM MOXHO
rOBOPUTH 00 ynydlLIeHUH OIpelNeeHHBIX CBOMCTB, OCTATKU KOTOPKIX
BCCIIA COXPAHSIOTCHA. ITO OOCTOATENBCTBO NPUBOAUT K MOCTENIEHHO-
MY U3MEHEHHIO MOJIYYeHHOI'o NP YIUTIOTHEHUH YPOBHS (PU3UKO~-MeEXA-
HUYECKUX U KPUOTEHHBIX CBOUCTB rpyHTa. OHHU [IPOUCXOIAT, TIPEXKIE
BCE™0, Yepe3 U3MEHEHHE TUTOTHOCTH U BIAXHOCTH I'PYHTA B I'CJIOBOM
HUKJIe ¥ U3 rona B rox (puc. 7) [9, 10, 151

B ¢Bsi3n ¢ yKaszaHHBLIM, IPH KOMIUIEKCHOM IIPOECKTHPOBAHUH
3eMJISTHOTO MOJIOTHA U NOPOXHBIX OfeX ONepUPYIOT TAKUMH TTOHSITH -
SIMU KaK pacueTHBIN MNepuoji, pacCyeTHBIA Ioil ¥ T.1.

Ha puc. 8 npuBeseH rpa@uK CHUXeHUs TDIOTHOCTH TPYHTA IO/
Bo3leicTBUEM Mopo3Horo nydeHus (o B.M. PysuHckomy). Ha ocu
abcuucc JaHbl KO3GOGUUHUEHTD! YIIOTHEHMSE, ITOJYyYaeMbie IToCTe 3a-
BepILIEHUs] YIUIOTHEHUs1 rpyHTa (Ky)), OpAUHAT — MUHUMANBHBIE
KO3PPUIHUEHTHI YIUIOTHEHUS 110CHe MHOTOKPATHERIX LHAKIOB MODO3-
HOIo NMyYyeHUsI ¥ OTTauBaAHUSI( Ky may)). K3 rpadukoB BUIHO, YTO NpH
TONIIMHe HopoxHoit onexnnl 0,5 M (p=0,10 xkrc/cM?) 1repBOHaYah-
HbIM K,)=1,05 cyrnunka sierkoro cimxaercs ao 1,0, cyrivHka Ti-
kejtoro ¥ riuHbel — no 0,98-0,97. Tonbko miast cynecy MOXHO pac-
CYUTBIBATh HA COXPaHEeHHUE HAYANBHOro Kod3hdUIMeHTa YIIJIOTHEHUS
NPHK OIpelAcEeHHbIX HATPY3KaX.

H.51. Xapxyroit m KO.M. BacuibseBsiM nokaszaHo [3, 8}, 4rc
[UIOTHOCTD IPYHTA 3eMJITHOTO NMOJIOTHA € TeYeHHeM BpEMEHU ITpubin-
JKAETCsl K HEKOTOpOH BeJIHYWHE, HUMEHYEeMOH «DBITOBOM IiNOTHO-
cTpio». (OHA OTpaxaerT BCE OKa3biBAEMbIE BO3ACVUCTBHS HA TPYHT B
[polecce KCIUIyaTaluMH.

BaxtHbIM 0OCTOSATEJILCTBOM IIpU 3TOM SIBIISIETCA TO, YTO pe3yiib-
TAaT BO3JEMCTBUS aIrpecCHMBHBLIX (AKTOPOB 3aBHCHUT HE TOJBKO OT
CBOMCTB I'PYHTA, HO U B 3HAYUTEABHO# CTENEHU OT KOHCTPYKIIHH 3€M-
JISTHOTO ITOJIOTHA U JOPOXHOM OlleXIbl, a TAKXKE PACIIOJOXEHUS AaH-
HOIC [PYHTOBOIO CJI0S B KOHCTPYKUMHU. B CBS3U C 3TUM IpH HOPMH -
DOBAHUU IJIOTHOCTH 3€MJISIHOTO I1OJIOTHA CJiedyeT YYUTHIBATH 0Ouiue
KAUMAmu1ecKue yeao8us, O0CODeHHOCMU KOHCMPYKIUU U YCA08Ust PACHO-
A0XMCEHUA TPYHTA B HEH.
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Puc.8. [ pauku 01 onpeodenerus MuHUMansHo20 KosghguyueHma yrnnomHeHus
epyHma riocnie MoOpO3HO20 Ny4YeHUs U ommausaHus nod Hazpy3kod p. a) cyrnecs,
0) neakul CyenuHoK, 8) maxXensill CyanuHoK, 2) euHa.

KpoMme Toro, HeoOXoauMMo AAThb TEXHUKO-IKOHOMUHYECKOE 000-
CHOBaHME 3aTpaT Ha TY WU MHYIO CTEIICHb YIUIOTHEHUS, COIOCTABIISIS
UX ¢ peaJIbHBIMHU PE3YyJIbTaTAMU padOThl KOHCTPYKLHUH B LIEJIOM C yy€-
TOM U3MEHEHUU IUIOTHOCTH (U, CJICHOBATENBHO, CBOMCTB) TPYHTA BO
BPEMEHH.

IlpumeHeHre crelHIbHBIX MEPONTPHUATUHA MOXET SIBUThCH 3d-
(PEKTUBHBIM CpeacTBOM obecrneyeHust cTaOMIbHOCTH CBOMCTB YIUIOT-
HEHHOTO I'PYHTA, a B ONPEUEJCHHBIX CIyyasaX — KOMINEHCUPOBATDH He-

AOCTATOYHOE YIUIOTHEHUE (HArIpuMep, NMPHU UCTIONb3OBAHUHU IPYHTOB C
IIOBBILLIEHHOM BIAXHOCTBIO [9, 17, 23]).
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O01LMe BbIBOALI B OTHOILEHUHY 3aBUCUMOCTH CBOMCTB YIUJIOTHEH -

HOTO TPYHTa OT €ro TUIOTHOCTH CBOIOATCSH K CHEAVIOLIEMY:
€ Bonuo-dusuueckue, GUINKO-MEXaHHUECKHE U KPHOrEHHbIE

CBOMCTBA I'PYHTA 3aBUCAT KAK OT TJIOTHOCTH, TAK ¥ OT BJIIGXHOCTH
FPYHTA NpU YIUVIOTHEHHH.

@) Tllpu 3a0aHHON BIAXHOCTYU MOBBIIEHWE TJIOTHOCTH MOXeT 6Jia-

FOTIPUATHO CKa3aThCd HA CBOUCTBAX IPYHTA, ONHAKO IPHU 3TOM
HeobXOIMMO YUYUTHIBATH CAEAYIOLLEE:

< npelesioM, K KOTOPOMY CTpPEMSATCS TI0Ka3aTeld (PpU3UKO-MexXa-

HUUECKUX, BOAHO-(PUIUUCCKUX U KPUOICHHBIX CBONWCTB IPYHTA,
SIBIASIIOTCS UX 3HAYEHMS, OTBEYalolluUue npeaciabHO JOCTUXUMON

JIOTHOCTH IpyHTa NPHU JAHHON ero BAaXXHOCTH p(’;p"’a P

ACUMIITOTHUYECKHUI XapaKTep TON WX UHOMN 3aBUCHMOCTH MOXET
OTpakaTb JOCTATOYHO Maibli J3(MMPEKT OT AONOJHUTEABHOIO
YIJAOTHEHHUA B 30HE, € IUIOTHOCTbh I'PYHTA TIpROAUXAETCH K
dhakTHYEeCKH NMpeaeibHO JOCTHXHMOM;

3(PPEKT NMOBBLIWIEHHOIO YIUVIOTHEHUS B OTHOLUEHMH TOTO WM
MHOTO CBOMCTBA MOXET C TEYEHUEM BPEMEHY 3HAUNTEIbHO CHU-
JKATBCA (BMJIOTH A0 NMOJIHOM yTpaThl) MOA BO3LCHCTBUEM LIMKIH-
YECKHUX MPOUECCOB HAOYXaHUS NPH YBAAKHEHUU U NIYYEHUS TIPU
npoMmep3aHuu [9, 10, 17}

€) M3-3a HaGyxaHus 11pu yBIAXHEHUH ¥ MOPO3HOTO MYYEHMS MJIOT-
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HOCTb I'PYHTA cHUXaercs. CTeneHb CHUXEHUSA 3aBUCUT OT COC1a-
Ba I'PYHTA, €r0 UCXOAHbIX BJAXHOCTH Y IJIOTHOCTU. B pesyiarrare
IIUKJIOB HAaOyxXaHHs —BBICYLIMBAHUSA—TPOMEP3AHUS —OTTAWBAH S
TUIOTHOCTDL FPYHTA NPUOOPETACT HEKOTOPOE PABHOBECHOE COCTO-
STHUE, HACTO UMEHVEMOE «DBITOBOH MJIOTHOCTBION.

YpoBeHb «ObITOBOH TUIOTHOCTH» 3aBHCHUT OT HaAYaJbHON TJIOTHO-
CTH TPYHTA U B LUEOM HE TIPBLILACT ¢¢. OQHAKO NPUH HEKOTOpou
HaYalbHOH TJIOTHOCTH «OBITOBAS MJIOTHOCTH» MAJIO OTJIUYAETCS OT
HavaJIbHOH, YTO IO3BOJISIET [OBOPHUTh O JOCTIDKEHHUH CTAOUIIBHON
[MIOTHOCTH TPYHTA YXKE IIPU COOPYKEHHUU 3eMJISTHOIC IMOJIOTHA.



3. HOPMHUPOBAHHME INNTAOTHOCTHU B AOPOXHOM
CTPOHUTEADCTBE

Cmandapmnoe ynaomuenue Kxak 6a3a nopmuposanus

B 1OpGXHOM cipouTesibcTBE POCCUU, KAK U MHOIMMX OPYTHX
CTpPaH, CTEIEeHb YIUIOTHEHMS MeCHaHbIX U INMTHHUCTBIX ITDYHTOB MPH CO-
OPYXXEHUH 3EMIISTHOTO M10J10THA ABTOMODUIbHBIX JOPOT HOPMUPYIOT HA
OCHOBE HEKOTOPOH 3TAUIOHHOU 3aBUCHUMOCTHU «BAAXHOCTH I'PYHTA MpHU
YIDIOTHEHUHU—IUIOTHOCTh CYXOro IpYHTa», ITOAY4YaeMOH ONbITOM HA
CTAHIApPTHOE YIUIOTHEHUE. I'DYHT YIUIOTHSIIOT B XXKeCTKOW HUJIMHAPHU-
YECKOW (PopMe TMpUIONKEHHUEM TpaMOyloLIeil HArpy3kK¥ CO CTAHAApPT-
HBIMM Maccoit TpamMOylolero rpysa, BLbICOTOI ero coOpacbliBaHust, UC-
JIOM TMPUJAOXKEHUH HACpy3KH, YCJIOBUIAMH TNepeaayud Harpy3ku Ha
'PYHT, TOJNILUHMHON U YUCIOM CJIOEB.

B KadecrBe cTaHaapTHoOro Merola B Poccuyu NpUHAT MeTol Co-
o3popHuu (I'OCT 22733-77), cTogiuuit B O0HOM psIAY C U3BECTHbIMHU
B MUPOBOH IMPAKTUKE NOPOKHOTO U a3pOAPOMHOIO CTPOUTEJILCTBE ME-
TOAUKAMM CTAHNAPTHOTO YIUIOTHEHUSA: MO OOBIYHOMY (HOPMAJIbHOMY)
metoay llpokropa (ASTM D 698-91) u mMoauduunpoBaHHOMY
(ASTM D 1557-91). CpasHuUTenbtble NMapaMeTPbl YKa3aHHBIX METO-
NUK CTAHMAPTHOTO YIUIOTHEHUS NMPHUBEAEHBI B Tabn.2.

B ocHoBe HOPMUPOBAHUS TJIOTHOCTH JIEKUT BbIpaKeHUE

piped _ _max pmp
P d =Pd K y (4)
rae p 7P’ — tpebyemast IUIOTHOCT CYXOro IpyHTa, 1/cM?;
REHRN
oM — MaKkcUMalbHas TUIOTHOCTh CYXOro TPyHTa, Mojy4yaeMas B

1a60PATOPUM MO KPUBOI CTAHAAPTHOIO YILIOTHEHUS, KI/CM?;
K 'P — TpebyeMbiu KO3(PPULMEHT YILIOTHEHHUS.

TexHonorus paipaboTrky HOPM YIUJIOTHEHUS Ha OCHOBE METOAA
Cor0310pHUHM CBONMIACH K cienyiloweMy [6]: Heo6xoanMo ObLIo BLIS-
BUTh TaKHE OOBEKThI, Ha KOTOPLIX BCE TMPOLECCHl AOYIJIOTHEHUA 3a-
BCPUIHTHCH, W U3MEHCHNSA NMJIOTHOCTH IPYHTA MO BO3ACUCTBUEM pea-
(LHO ACHCTBYIOIIMX Hd MOJOTHO B [pouecce 3KCMAyaTaluu HOPOru
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Tabauya 2

o
——— - - e e ————, e— ——— 1

]

3HaveHWe napameTpa no MeToguke

o

NapameTp ASTM:D | ASTM D rocT
698-91 155791 | 22733.77 |
BryTpeHuu anameTp hOopMbl, MM 102 102 100 L

BhicoTa hopmbl, MM 116 127
BMECTUMOCTb POPMbI, CM° 044 1000
i Macca rpyaa, xr 2,5 2,5
| BoicoTa napenun, mm 300 300
; e e 1 —
| [lnameTp KOHTaKTa Npu yaape, Mm 51 100 |
1 - - — e e el ——arr e S R—
'I Konuuecrso cnoes 3 3
| Yucno ynapos Ha Crnow 25 40 |
| S—— — —
Hﬂjgﬁyan 3HEpPrua  ynnoOTHEHUS, 0.6 0.9
| |

dakTopoB (HANPSKEHUSA OT HArPY30K U NOroAHO-KJIKMaTHYECKHE BO3-

neficTBUsA) NpaKTHyeckKH He Habmoganuck (WIH UMEJIH CTaOMIIbHBIH

xapakrep). IInoTHOCTh Takoro cTabUJIBLHOIO MNOJIOTHA pﬁ,"'“‘i MOIJIa

GBITh IPUHATA 33 TPebyeMmylo pG™? =pP°  Eciu 0AHOBPEMEHHO C

onpeneneHneM (GpaKkTHYECKOH TIOTHOCTH p5™° npoBecTH UCTIBITAHHS

Ha CTaHJApTHOE YIUIOTHEHHWE IPyHTa TAKOro 3eMJISTHOTO IOJAOTHA U
NOJAYYHUTL py X, TO MO HX OTHOLUEHHUIO MOXHO YCTAHOBHUTb 3HAYEHUE

Tpebyemoro Kodgh¢puileHTa yrIoTHEHMS:

P 5
y p{r!nax p:fnax
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[Ipy HOPMHUPOBAHUM IJIOTHOCTH yAOOHEE MOJB30BATHCS KOID-
dULMEHTOM YIUIOTHEHU S, TaK KaK K, B OTJIMYUE OT p 4 SABAAETCA OTHO-

Tabauya 3

[(Aybu- HavuMmeHbWid KOIPUUNEHT YONOTHEHUA MPYHI 3 pK TUNES
ﬁ Ha pac- | AOPOXHOK oAe bl |
NONo- |
IneMenT WEeHNS AMATANEHOM obnerYyeHHoM U nepexoan-
SEMNSIHOTO | CNos oT HOM
nonoTHa | nosep-
XHOCTU B AODOXHO-KNNMaTAHECKX 30HAX
NOKpbI- I |
™S, M | \f, 1t IV, V | TR IV, V
i I
Pabounia l :
IO Do 1,5 | 0,98-0,96 | 1,0-0,98 | 0,98-0,95| 0,95-0,93 | 0,88-0,95 | 0,95
| | I | |
Henoa- | OT1.5 1 595093 | 0,95 0,95 0,93 0,95 | 0,90
Tonnse- | ARO6,0
Mas 4acTb l |
HAaCLINW Cs. 6,0 l 0,95 0,98 0,95 L 0,93 0,95 0,90
Nopton- ) CBAS 1 5965005 |0,98-005] 095 |095093]| 095 j 0,95
nsemas A0 6,0
HacTk Ha- | ' !
Chinw | Ce.60 1! 0,96 | 0,98 0,98 0,95 0,85 0,95
¥ r {
B pabo-| Ao1,2 ~- 0,85 — — | 0,95-0,82 | -
HeM Cchnoe i
| BhieMky ; |
HuUxe 30- l | |
Hbl ce3on- | 00,8 - - 0,95-0,92 | - - t 0,90 |
I Horo npo- |
Mep3aHus l |
— 4!

[Tpumeyanus: 1. boneswue 3HavYeHust Ko3aghuyueHmMa yrnomHeHUs MpUHUMame 051
UEMEHMOOEMOHHbLIX NOKPLIMUL U OCHO8aHUU, a makxe 01 QOPOXHLIX 00exd 06
Ne24eHHO20 Muna, MeHbLUIue — 80 8Cex OCMansHeIX criyyasix 2 B paliotax nonus-
HbIX 3eMenb NMpU 8O3MOHOCMU Y&IAKHEHUSA 3EMIAHO20 NoomHa mpebosaHus K
IIOMHOCMU e2pyHma O11s1 8Ccex murnos COPOXHbIX 00exd cnedyem rnpuHuMams ma-
Kumu, kak Onsa Il u il SopoxHO-KnuMamuyeckux 3o4. 3 []ns 3eMnsHo20 noomHa, co-
OpyXaeMo20 8 pauoHax pacrnpocmpaHeHus ocmposHOU 8bicokomemMnepamypHod

8E4YHOU Mep3nombl, K03chchuyueHmbl yrnom-deHus cnedyem npuHuMams, Kak 0ns i
OOPOXHO-KIUMAMUYECKOU 30Hb.
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CUTENLHON, Be3pasMeplion BeJIMUMHONW W HE 3ABHCHT OT COCTana rpy -

Ta (MOCKOJILKY OMNpefesicHue py' MPOU3BOIKUTCH JUTS TOTO Ke IPYH1aA.

JUIS1 KOTOPOFo onpenensercs p )

B cTpadax, rae HopMHpoOBaHUE TDIOTHOCTH 3GAJISTHOTO 110,101 Ha
OCHOBDLIBAETCS HA TOM WK MHOM METOoAC CTAAAPTHOrO YOIOTHCIHINWG.
HOPMbI COmEPXKAT TpeDOBAHUS B OTHOWEHUH KO3 PHUIIMEHTA YIINOT-
nedus, Hedcerpyiomwue B Poccun Hopmbl yrutoTHeHUs | 14 nipencias-
Jenbt B 1abn 3.

HopMer npeaycMaTpuBaloT orpaHUUeH e 10 HAUMCHBIIEMY 3Ha-
yeHio KodxgduuumeHTa yrJiOTHEIIHA. DTO O3IKMAET, YTO 3HAMeH(IN
HUXE YKA3aHHBIX B TaOI. 3 IPU COOPYXKEHUK 3CMTISIHOTO 110/10THA BO-

oblIe He NOIKHO ObiTh, XOTS peasibHasi BO3MOXHOCTb OTKJIOHEHHUH

MMeercsl B CBSI3H ¢ AMcliepcHeil BEAUIUHLL py, AOCTUraiollel 1o

nanneiM H.1O. IHxuuxoit 0,01 [13].

B HOpMax AeKJIapupyloTcst BO3MOXHOCTL U 1ieN1ecoofpastocTh
MPU COOTBETCTBYIOUIEM TEXHMKO-IKOHOMHUECKOM 00OCHOBAHUI 0O0-
JIee 3HAUMUTENBHOIO YIUTOTHEH WS IPYHTA BCPXHieH YACTH padoOUEero cosl
(0,2-0.3 7). B atoM ciiyuae Tpedbyercst, CoOxPaiyTh NOBbILEHHYIO CTC-
[ICHDb YIUTOTHEHUS BO BpeMelu st V 10poXHO-KIMMATUYECKON 30-
Hbl, TJ1€ IPYHTLI B HEAOYBJAAXHEHIIOM COCTOSHUM, PEKOMEHAYETCS HA
OCHOBe TEXHUKO-3KOHOMHYUYECKOrO alriajiM3a paccMoTpeTh Lejiecood-
PA3HOCTE YBEJIMUEHHS CTENEHH YITIOTHCHUSE B YKA32HHO YacTH pabo-
yero cnos no K,=1,0-1,05. Takag xe pexomenngauus naercst s no-
por | kareropuu He3aBUCUMO OT JAOPOXIIO-KIHMMATUYECKOH 30HDI

Clieayer OTMETUTD, UTO AaHAJIOTMYHbLIE PEKOMEHIALIMY 1JIs1 BEPX-
HETO CNIOST 3eMJISTHOTO MOJIOTHA ToNWUHON 20 ¢cM ecTb B 3apyOEKHBIX
HOpMAax, HO TOJIEKO JAs! CNOEB U3 3EPHUCTBLIX MaTepUalion (iIeCKOB).

BMecie ¢ TeM, 3UI0OXKEHHOE yXKe B onpefesietiue TpeOyeMbIX KO-
2(pPUUMEHTOB YIUIOTHEHUs1 YycJioBUE obecneyeHus crabuibHOCTH,
T.C. MaJIOH U3MEHSEMOCTH BO BPpEMEHHU TUIOTHOCTU IPYHTA NPY YIUIOT-
HEHUH, BJisieTCs BoOOLIEe OOHUM M3 OCHOBONOJATAIOIIUX [TPU HOPMH -
poBaHUH TIoTHOCTH. B paborax H.M. Xapxyrel, 10.M. Bacuiwesa u
Ap. O0Opalaercs BHUMAHKE 11a TO. YTC VINIOTHEHUE ONATOrNpUSITHO
CKa3bIBAETCS HA MEXaHUUECKUX, BOAHO-(DUINYECKHX U KPUOTeHHbIX
CBOHCTBAX IPYH12&, OHHAKO CAMO 1O cede OHO He MOXET UCKIIOUUTD
[MOJTHOCTBLIO CE30HHBIE M3MCHEHMS TINOTHOCTH M BHAXHOCTH TpyHTa




Mojd BO3NCUCIBUEM (PAKTOPOB, DOPMUPYIOILUX BOMNHO-TEMIOBOH pe-
KUM $EMIS1HTOT O TIONTOTHA [3, 8., Y|

B pe3yabTa1C BO3LMKAIOT 1IPOLECCHl MOPO3HOIO MYUCHMUS, Ha-
OYVaAIIMSI U | 1, [1IODTOMY IUIOTHOCTh M BAAXKHOCTb I'PYH1A 1e OCTAIOTCH
HOCTOSTHHDBIMIL B T€UCHME [0A0BOro LMK  JIMAMA30H WX U3MEACHUS
(4, CACAOBAICHABLHO, NMPOUYHOCTH U ACHOPMATHBHOCTH) 3ABUCHT OT UX
MCXOMHDBIX 31HAUEHH W, UHIEHCHBHOCTH U JUTHTENBLHOCTH BHEUIHHUX BO3-
JEHUCTIBHHK 1 MOXET 3dTYXoTh OT UMK K LMKy B uvacthiocr, B U
PyBHHCKHMH {9] HOKA3A, 410 TAKOU XAPAKTEP M€l PA3YIUIOTHEH e
BCACHCTEHE MOPO3HOIO NyYeH st

ITO OOCTOSITESILCTBO TIPH HOPMUPOBAHIHN TUIOTHOCTH VUKTbIBA-

eicsl CJICAVIOWHM 00PA30M

) Tpedyenas rorHOCTh ZOJKHA 0BECEeUHBATL MHIHITMAUTHGHO BO3
MOKHbBIE W3MEHEHIsSI CBOKCTB I'pyHTA B 10JOBOM LMK

2

[tpu peasnnszauuvy HopM ciaeayeT YUHIBIBATH, MTO dMIIUTYIA H3-
MEHCHMSI CBOUCTB 34ABHUCUT He TOJbKO OT TLIOTHOCTH, HO U OT
BJIKHOCTH 1PYHId HPH YIJIOTHEHHUH

YMeHBUICHITE 'JIOTHOCTH €O BPEMEHEM J0.DKHO YUHTbIBATHCS
Mpd HAZHAYCHUIT HE TOJABKO HOPM VILTOTHCHUS, HO H MPOYHOCT-
HBLIX 1 1eDOPMALBIOHHBIX XaPaAKTEPUCTHK IPVHTL paboUuero closl,
HCHOJIL3YEMBIX B pacyere gopoxibix onexia |13] Tlpu 3roM He-
OOXONMMO OPHEHTHPOBATLCH HE 1id HAUYAAbHbIE ILTOTHOCTL M
B IAAYIOCIb TPYHTA, d HA CTAOM TUIHPOBABLUIHHCSH HXx YPORCHD, KO-
TOPDbLIY 3ABUCHTE HE TOIHKO OT CBOHCTB FPVHTA. HO i 01 KOHCTPYK-
[HBHBLIX TTAPAMETPNOB 3CMUISIHOTO 1OTOTHA U AOPOXHOH OUEX b

FLOCKO ILKY NP HOPMITPOBAHMHT 1JIOTHOCT H MACUITAMOOM CIAYKUT
BCAUYHHA MAKCHMAILHOH TUIOTHOCIH [IPH CTAHAAPTHOM YITIOTHEHU I,
d 3101 MCIOA B HPHIHIKIIC SIBISICTCS YUCIO IMITMPHUCTKHUM (B CBSI3I1 C
GCM M CVIHECTBYIOL PA3 IMUHbIE CIO BAPHAHILL), TPEACIABISICT HHTE-

PEC COUNOLTAB IcHHe sHadenun py s W W, HOTYHAeMbIX O PABAUY-

{BIM AMCIOANKANM CIANMAPIHOLY vILIOTHEHM B 1a0n 4 npupenetn:
ICIV ILLALBI CITCIEHA IKITO {IPOBCUCHHBIX MCMBLITAHHM TAHHICIEIX TPYH-
1OB € PAMHUHBIMI 3LAUESHHSIMI YHCI TUIACTHYHOCTH [ 7]

U3 1a60 EniLiiio 10 Mool Coto3nopiin it HopManbiibin [po-
K1Op 4401 OMH3KHUC PEVLILIAILI, X015 110 Me1oay COolo310pHITI 3Haye-

3,
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Tabauya 4

ot e it i i

- ] = :
Co3nopHnu HopmansHeii Mpo- | Moauduuvposan- |

(FOCT 22733-77) KTOD Hbit FlpokTop

Twvn rpyHTa -

Wt p?ax Wopt P:—?ax Wopt

| Cynecb nerkas 9.9 1,94 10,2 2,07 8.2
| (Jp=6,3) 0,98 1,0 1,0 1,06 0,80 |
; . - -l _
CYrmUHOK TS- |
Kenbin nNoine- 1,85 15,6 1.78 16,0 1.96 13,6 |

BaThi
(Jp=13,9)

1,04 0,97 1,0 1,0 1,10 0,85

[nuHa nbine-
BaTas

(J,=23,2)

e el

[Tpumeuanua: 1. Had wepmoii — abcoaromisie 3Ha4eHUs MaxKCcUMaibHOU NAOMHO-
cmu cyxozo epynma (2/cm?)u onmumaasnoli enaxcrocmu (%), nod wepmoii — ux
OMHOCUMeENbHbE 8eAUYUHbI (00AU OM 8eAUMUH, NOAYHEHHHIX NO HOPMAALHOMY Me-
mody Ilpoxmopa). 2. J, — uucao naacmuuHocmu zpyima.

HUSI MAKCUMAJIbHOM TUTOTHOCTHA HECKOJbKO Oosbllie, a ONTHMANbHOHU
BIaXHocTU — MeHblue. ITo MmonuduuuposaHHoMy IIpokropy MakcK-
MaJIbHAS TUTIOTHOCTB yBeruuyuBaercs Ha 6-10%, a onnTuMalbHas BIax-
HocTh cHuXaeTcsd Ha 14-20% (OTHOCHUTEIBHBIX).

Ecinu 33 OCHOBY NPUHATH pPe3yabTaThl MCIBITAHUNA 110 METOLY
Co10310pHUHM, TO MO HAHHBIM TabJ. 4 Jierko NMOJYYUTh IEPEXONHbIC
k03dGULMEHTD JUIA TTepecyeTa CTENeHH YIUIOTHEHUA 110 JII0ObIM HOp-
MaM B CTeIeHb YIUIOTHEHHS 110 HOpMaM, OCHOBAaHHBIM Ha Merojie Co-
103M0pHUH (Tadi. J).

Kax BuauM, 3HadeHHS Koa3dPUUMEHTA I IepecyeTa 3aBUCAT
OT TUIIA IPYHTA, OJHAKO U1 BCEX I'PYHTOB C TOYHOCTBIO He MEHEe
0,015 ero MOXHO NpHHATL: Wis1 HopMmanbHoro Ilpokropa 0,975, wis
mommdumnposaHHoro 1,06. B atom ciyuae u3secTHblE HOPMBI IJIOT-
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HOCTH, IPUHSTHIE B PA3IUYHBIX CTPAHAX, MOXHO TIEPECYUTATb HA Me-
toj1. Colo3popHuu (Tadin  6).

Tabauya 5

1
KoaghdhnymeHT gng nepecyeta Hopw
no MeToay
1
Tvin rpyHTa )
HopManbHbii Moamcbmut:t
COH3a0PHUK NPoK1 00 NOBaHHbIN
P IlpokTop |
Cynech nerkasn (J,=6,3) 1,0 0,99 1,05 |
-~
CYyrnUHOK THRXenbit nbinesa-
Thid {J,=13,5) 1,0 0,96 1,06
'nura nbifiesartaqa (J,=23,2) 1,0 0,97 1,06

AHUIM3 1200, 0 NOKas3bIBAET, UTO SCliY e cunTaTb TpedoBalims K
[UIOTHOCTHU BEPXICro 3CpHI-2Tore cios rofiuuon 0,2 M B HHopMmax
CLUA u T'coManuy, Tto tpebyeMasg creneHb YIUIOTHEHUS B Hpeaesax
pabouero cyios He npespiiacT 1,01 u ne onyckaeics nuxe 0,93, Tipnu

3TOM MpPUHATHIE B Poccru HOPMBL SIBJISIIOTCS OLHUMU U3 CaMbiX XCCT-
Kix (nocse OUHISTHANH .

Crnenyetr oOpatuTh BHUMalMe, 4YTO OOCCIEYEHUZ HOPM 1TNOTHO-
CTU BCEI/Ia PACCMATPUBUCTCS B KOMILIEKCE C BJIAXIHOCTBHIO I PYIHTOR

[1pU YIUIOTHCHUM, 1I03TOMY HEUCTBYIOLUME HOPMBI COLEPXAT ONpcie-
NEHHbIE TPEOOBAIIUS K CTEIIEHM YBIAXHEHHUS IPYHTAQ.

BTopeIM nmapaMeTpoM , MoJydaeMbiM HNPH CTAHIAPTHOM UCIIBITA -
HUU, SIBISIETCST BEJIMYMIIC TAK HA3ZBIBAEMOM «OITUMANBLHON» BAAXHO-
cTy rpytTa. DU3nyecKUit cMbIC 3TOM XapPAKTCPUCTHKH NpUMEITHTe-
JBHO K CTaHHAPTHOMY J1ADOPATOPHOMY UCHBITAHUIO SICEH — DTO BJIaX-
HOCTb, NPH KOTOPOM B OIILITE NOCTUIACTCH MAKCUMAJIbHAS [UIOTHOCTD
CYXOro TpyHta. TaxuM o0Opa3om, NPUHUMIIHAIILHO ONTUMANbLHAS
BJIQXHOCTD, TOJydyaeMasl B ONbITE, HE HECET APYroro cMbicia.

OAHAKO PeUIbHO BIAAKHOCTL TPYHTA NPU YTUIOTHEHMH UMEET pe-
lHIalolliee 3HAYeHUE ¢ HECKOJIBKUX TOYEK 3peHUst, TTO3TOMY JICHCIBYIO-
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e HOPMBI TNpelyCMaTPHBAIOT B OTHOWEHHUH €€ OIlpeaesIeHHbIe orpa-
HuyeHusi. COBOKYIHOCTDb HX TPAKTYeT MOHATHE «ONTUMAJIbHAA» BJIAX-

Tabauya 6

Koadbduun- | Hopmbl nnot-
MeToa CTaRaaDT- HopMbl NIOT- | eHT npuse- HOCTU B fe-
Crpana HOTO ﬂn omﬂé Hpb:ﬂ HOCTU, ONU | NeHuAa K Me- | pecuere Ha
ynn eanHUU b Tony Cots- | metog Cotoa-
F ROPHUU DOPHUNA
Poccus CoroanopHnn 1,00 1,00 1,00
TOCT 22733-77
'| 0,98 1,00 0,98
CLIA HopManbHLIA 1,00 0,98 0,98
r MpoxTop ASNM T
‘ D698-91 0,95 0,975
L (1,02) 1,00
Fepmaxus HopmanbHbIA 1,00 0,98
Mpoxrop  DJN i R
18127 1993 0,97 0,975
l (1,03) 1,00
OpanLus HopmanbHbIA
| dunnsnama | Mogudunympo- 0,95 1,06 1,01
| BaHHbI MNpokTop - T
0,92 1,06 (0,98)

flpumenanue: 1. B cxobkax —Hopmst 04 epxnez2o 20-canmumempogozo caos U3
IEPHUCMBIX MaMepuanog 6 O00POXNCHbIX 0dexcdax 6biCOKOU KanumanbHocmu U
aspodpomos. 2. Kosghguyuenm nepecuema onsa neckos cocmaénnem no oO6bIMHOMY

IIpoxmopy — 1,00, moodugpuyupoeannomy — 1,02

HOCTb B ropasfic Dojiee IWUPOKOM CMBICHE, YeM 3TO UMEET MECTO B

ONBITE Ha CTAHAAPTHOE yIutoTHeHHe. IIpH 3TOM yYHUTBHIBAIOTCA clieny-
IOIHE TTO3ULHH.

26



1

Benu4nHa BIaXHOCTH NPH YIUTOTHEHUH JOKHA ObITh OrpaHHye-
Ha CBEPXY TeM 3HaueHUeM W, .., IpU KOTOPOM elife MOXHO o~
NYYUTh TpeOyeMylo IUIOTHOCTb TIpyHTA. Ecnu dakTuyeckas
BJIAXKHOCTD ITPEBLICUT 3TOT Mpenes, TO HEBO3MOXHO OyneT Joou-
ThCcsi TpeOyeMoil MoTHOCTH 6€3 npenBapuTelbHOro H3MEeHEeHUs
(YMEHBLICHHST) BAAXHOCTH.

Hpu 3agaHHbBIX MeXaHU3AUHMHU U TEXHOJOTHU YIINIOTHEHUS BJIaX-
HOCTb He JOJUKHA OBITH HUXE Takol W,.,, IpU Koropoil obecne-
qyupaercss TpebOyemas ruiotHoctsk. B npesenax W, .~ Whin
CYLUECTBYET BJIAXHOCTb, IPH KOTOpOH TpedyeMas MJIoTHOCTD JO-
CTUTAETCA MPU HAUMEHBIUMX 3aTparax, 4 OHa OyIeT ONTHMAab-
HOW JUISt FAHHON YIUIOTHSIOIEH TeXHUKH. O4YeBHIHO, YTO OHa
3ABHUCHUT OT BO3MOXHOCTEH CAMOM TEXHUKMU.

BnaxHocts NpM YIJIOTHEHUM BJIMAET Ha CBOWCTBA TIpPyHTA B
YIIJIOTHEHHOM COCTOSSHUH (Hapsay ¢ IUIOTHOCTHIO). Ilpu ogHo# 1
TOM XK€ IVIOTHOCTHU CYXOro FpyYHTa CBOMCTBA YIUIOTHEHHOI'O I'PDYH-
Ta MOTI'YT CYLHECTBEHHO 3aBHCETb OT €ro BJIAXHOCTH B MOMEHT
yiioTHeHHUs [26]. TpebyeMoii ¢ 3TOi TOYKM 3peHHs SIBJIAETCS Ta-
Kasi BJIAXHOCTD, 1P KOTOPOM CBOMCTBA IPYHTA IIPHOOPETAIOT HEe -
0OXOOUMBIH YpPOBEHb H CTAaOUIBHOCTS.

['oBOpsi 00 ONTHMAILHON BAAXHOCTH B IUHPOKOM CMBIC/IE, HME-

IOT B BUILY MAaKCHMaNbHOE YIOBJIETBOPEHHE BCEM YACTHBIM OrpaHuye-
HUAM, 00eCneYHBaAIOILIMM B UTOrE:

0
0
0

PU3IUYECKYIO BO3IMOXHOCTb JOCTHXEHHUSA TpeOyeMOH IJIOTHOCTH,;
CTaOUIILHOCTDB CTPYKTYPhbl YILTOTHEHHOIO IPYHTA;
MaKCUMAITBHYIO 3KOHOMHYECKYIO 3¢ PeKTUBHOCTb TEXHONOTIHYC-
CKOr'o npolecca.

Takoit KoMIUIEKCHBIH noaxoa NpU HOPMHPOBAHHH YIUIOTHCHHUA

[PYHTOB PETH3YETCA YXKe Ha CTaiHH pa3paboTKH METOAHK CTaHAApT-
Horo yrjlotTHeHust. B 4yacTtHocTH, npH Bplbope napaMmeTpoB CTAHAAPT-
Horo ynioTHeHUsI COI03A0pHMHU MCXOIMIM M3 ABYX ycJioBHH [6]:

1L

fonyyaeMble TUTOTHOCTH o0pasua AOJMXHbI OBITh JOCTATOYHO
Onu3ku TpedbyeMoi TMJIOTHOCTH (32 KOTOPYIO NMPUHHMANH IUIOT-
HOCTh I'PYHTAa Hachifieil B Bo3pacte He MeHee 20 JieT),
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€ npu nonyuaeMoil ONTUMANLHON BIAXHOCTH Tpebyemas TUIOT-
HOCTb MOIJIA OBbITh JOCTUTHYTA MPHEMIIECMBIM KOJIMYECTBOM TIPO-
xonos (He 6osnee 10—15) karka cpenHeii maccw (8 T1).

OueBUIHO, YTO ONITUMANLHAS ¢ TOYKM 3peHHs 3O DeKTUBHOCTH
pabOThI YIUIOTHSIIOIIEN MANIMHBLI WJIM MEXaHkMa BJIAXHOCTb I'PYHTA
NOMXKHA MEHATLCA B 3ABHCHUMOCTH OT MHapaMeTpoB YRIOTISIOUIETrD
BO3JIEHCTBUY, T.€. OT BO3MOXHOCTEH MAalllWHBL

B 3ToM OTHOULIEHUHM ITOKA3aTeJbHO BBeIcHHE MOAMPHLIMPORAH -
roro Metona lipokropa, paspaboTaHHOIO JUIS THXEABIX YITIOTHSIONINX
MalUUH (15T U bosee). YrnoTHsiouiee BO3NEHCTBUE ITUX MAILIUH 10~
3BOJISIHO TTPU HECKOJILKO BOiee HUIKOM, YeM OITT MMAJIBHASL 110 HOpMa-
NBHOMY HpoKTOpy, BIAXHOCTH JOOHBATLCS MTOTHOCTH BHINIE MAKCH-
ManbHO#M 1o obsrdiiomy [lpokropy.

3aBUCUMOCTD ONITUMATBHON BAAKHOCTH OT J1aPpaMETPOB TEXYUKH
[TOCTABUIIA BOIMIPOC O JOMOIHUTENBHBIX OTPAHHYEHUSIX NPU oNipelelie-
HUU ONTUMANBLHOM BJIAXHOCTU TPYHTA IPU COOPYXEeHUH 3EMIISIHOrO
[10JIOTHA:

< BO3MOXKHOCTD [TOJIYUUTH HanboJiee CTabUILHVIO K BHEILIHUM IMO-
FOJII"O-KJIUMATHUYECKUM BO3NEUCTBUSAM CTPYKTYPY I'pYHTA TI0CHe
YIJIOTHEHU A

¢ yuyer peanbliof Hanbosiee pacnpoOCTPAHEHHOM BIAXHOCTH IPYHTOB,
pPa3padAThIBAEMBbIX B PE3EPBAX, KAPhEpAaX U Bb{EIKAX IPU COOPYXKE-

HUU 3eMASTHOT'O TIOJIOTHA, 4YTO MMCET 3KOHOMUYECKUE ACIEKTDI.

B OTHOUIEHHUH MEPBOro orpaHUde HUS YCTAHOBIEHO, YTO HAUDO-
Jee yCTONUYUBAS K BHELIHUM 1TOTONHO-KJIKMATUYECKUM BO3LCUCTBUSIM
(1IMKJTBl  YBJIIAXKHCHUS —TIPOMEP3GHUA—OTTaMBAHUS —BbICYILYIBAH M )
CIPYKTYPa NOCTUTACTCSl NMPH BIAaXHOCTH, OMU3KOH K MAaKCUMAIbHOHU
MOJIEKYJISIPHOU BJIaroeMkocTH [1], koraa ¢csobonHbIE MTOBEPXHOCTHBIE
CUJILI YACTHU IPYHTA KOMITEHCHPOBaHbl B3AUMOICUCTBHEM C MOJIEKY-
JJaMH TIOpOBOH BOIILI.

BEIMuJIHEHHBIM aHATU3 OobIoro hakTHyeckoro Marepuaia rno-
Ka3aJl, YTO JOCTaTOYHO O/IM3Ka TAKOU RTAXKIIOCTH BEAUYXTIA ONTUMANb-
HOM BIAXIIOCTU, NoJiyyaeMoi rno MeronamMm Colo340pHHY ¥ HOPMAJb-
1Horo Ilpokropa [4, 3, 18]. OnHa, B cBOIO ouepelb, NpHOAMXKACTCS K
BJIXKHOCTH Ha IpaHulie packaTbiBaHust (W),), KoTopas onpenenser re-
PEXOL IPVHTA U3 TBEPAOI KOHCUCTECHUMHU B fulacTUYHYD  OnTuMaib-
HAsl BIIFXKHOCTD 110 MoacpiiMsupoBatHomy [Ipokropy (cm  radbn 4) co-
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crapisier 0,82-0,80 ontuMansHoi no Metony CoioszpopHuu  Ilpu Takon
BJIAXKHOCTHY CTPYKTYpaA I'PYHTA XOTsI ¥ UMeeT OOJIbILYI0 [IPOYHOCTh B MO-
MEHT 3aBeplIeHHUsT YITJIOTHEHUsI, HO MOXET OKa3aThCsA MEHEE YCTOUYH -
BOH BO BpEMEHH NMPU AKTUBHOM BO3IEHCTBUU IMOTONHO-KIIMMATUHIECCKUX
dhakTOpOB (NPEXKIE BCClO, YBIAKHEHUS) BCJIEHCTBUE U30BITKA CBOOOM -
HBIX NOBEPXHOCTHBIX CHJI  CTenelb HEYCTOMYUBOCTH CTPYKIYPBI TPYyH1a
MOXET CUJILHO 34BUCETH OT ero cocTaBa (B TOM YHKCIie MUHEpaJIoTHue-
CKOI'0)

Iipi BTOPOM OIpaHMYEHUU pPeyub MACT O ( OOTHOIUCHUM BJ DKHO-
CTU IPYNTA, NPH Koropou (pU3NUeCcKH MOXKET ObITh IOCTUHTHY1A T1pedy-
eMas TJIOTHOCTh, U PEeaybHOU [IPHPOAHON BTAXIIOCTH IPYHTA

[IpuMenuTenslo X METOJIy CTalJAPTHOro YyIuioTHEHUs Co103-
nopHuu npeucreyrourne CHuli 2 05 02-85 (nipun 2, obsizarennbHoe,

Tabi 11) xnaccuduuupyeT rpyHTIB IO CTEMNEHU YBIAAKHEHUST CIENyIO-
UM 0bpasom

HeJIOYBJIaXKHCHHbIE <0,9 W,
HOPMAaJIbHOU BRAAXKHOCTHU 0,9 W, — W,im
MOBLIHICHHOM BAAXHOCTH Wadm — Winax
nepeyBiaaxKHEeHHbIE > Winax

IIpumevnanue W,,q — MAKCUMAABHAA 8AANCHOCMb 2PYHWII, HPU KOMOPOI MONCHO
ewe noayyums Kodpduyuenm yniromuenun 0,9; Woy, — 0onycmumas gaaxcrocms

Tabaruya 7
Wadm, D01 ONTUMANbHOW, Npu Tpebye

FoyHT MOM KO3 PUUMEHTE YNNOTHEHUR

> 1,00 1,0-0,98 0 95

Cynecu nierkme v reinesarble 1,20 1,25 1,35
Cynecu Taxenbie nbineBaTtble, Cy-

MUHKKU Nerkne U nerkyue nbinesarsle 1,10 1,15 1,30
CyYrfiuHKM TsXKEnble U TAXenble Nbi-

nepartbie, rMHb 1,00 1,05 l 1,20

32 JONYCTUMYI0 BJIAXHOCTbIO HNPUHUMAIOT MAKCUMANBHYIO
BJIAXXHOCTB PYHTA, MPU KOTOPOH €ile BO3MOXHO MOCTUYb 3aMaHHOM

29



CTeNEeHN yIUtoTHEHUsI. Unst TMUHUCTHIX TPYHTOB JOMNMYCTUMAs BJIAXK-
HOCTbh MOXeT NPUHUMaTheq o tabn. 7.

TaxuM obpazoM, npH TpebyeMoOi CTENEHU YIIIOTHEHHUS Ul pa-
doyero cinos 1,0-0.98 npemenbHo JonycTUMas CTEIEHb YBIAXHECHUS
[PYHT4 COCTaBJISIET:

cyriecei JIErkux ¥ nbuUieBaThiX . . . . . . . . . . . . 1,25
cyrieceil TsIKesbIX NMbUIEBATHIX, CYIJTIMHKOB JIETKHX U JIEr- 1,15
KMX NDbUIEBaThIX .

CYTJIMHKOB TSIKEJIBIX U TSIKEAbIX NBIIEBATHIX, [MIMH . . 1,05.

[To gauubpiM H.A. Xapxyrsl u O.M. Bacunbena [8] B 1 — Il no-
POXHO-KJIMMaTHYEeCKUX 30HaX EBponeickoil yactu Poccuu npupol-
Hblif KO3 PULMEHT YBIAXHEHUS FTHHUCTBIX TPYHTOB COCTABIISIET, KAK
npasuyo, 1,05-1,35. Ha puc.9 npuselaeHs! rpadmMKy paccestHUs TIpPH-
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Puc 9 [paghuk paccesinus 3HaveHull Ko3ghhuyueHma yanaxHeHusi a)Ha aamomo-
YinbHoU dopoze Cepriyxoe—Tyna (0sa pedepsa u 8ee sbieMKU) 1o GaHHbLIM UHXe-
HEPHbIX U3bICKaHUU U NPoU3BOCCMEEHHO20 KOHMPOosis, 6) obobujeHHble OaHHbIe
110 MOPEHHBIM OIMITOXEHUAM UeHmparnsHozo pezuora (no £ H Uepycanumekol)

POOHOM BJIAXHOCTH ISIMHUCTHIX [PYHTOB, OCTPOE€HHBIE HAMHU I1O Ma-
TEpUAJIAM HEKOTOPBIX HHXEHEPHO-TEOJOTHYECKUX HCCAeOBAaHHIA.
Kak BHIMM, B IEPBOM Ciyyae cpefiHeMelnaHHoe 3HaYenue K,,=1,45
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rnpu pasobpoce ot 1,15 1o 1,85; Bo BTopoM K,,=1,20 npu pasbpoce ot
0,90 go 1,50. OcpenHeHue 3THUX JAHHBIX U COMOCTABIIEHHE CO 3HAYE-~
HUAMH JONYCTUMOH BJIAXHOCTH T'OBOPHUT O TOM, 4YTO IIpUpOAHAs
BJIAXXHOCTh INIMHUCTBHIX T'PYHTOB JOINYCK3eT BO3MOXHOCTb NOJIYYUTH
OpUEHTHPOBOUYHO B 40Y% ciny4yaeB xoadbULIMEHT yIutoTHEHUSI 10 1,0 U
bosnee, B 65% caydaeB — no 0,95 u 6onee; coorsercrseHHO B 60% ciy-
yaeB — MeHee 1,0, B 35% cnyyaeB — MeHee 0,95.

TaxuM obpazomM, NPUHSATBIE 3HAYEHHMS TpeOyeMbIX HOPM YILIOT-
Henus (1,0-0,95) cbanancripoBaHbl ¢ JAHHBIMH O MPUPOAHONH BIAXK-
HOCTH I'PYHTOB HEHTPAJNBHOIO PErHoHa, KOTOpast NO3BOJISIET NTOJy4aTh
3TY CTENEHb YILIOTHEHHS B DOJNBIUUMHCTBE CJIYYacs.

BMecte ¢ TeM, ecau ITOMBITaThCS C TOMOLUBIO OTPAXEHHBIX B
Tabs1.4 Kxo3hPULIHEHTOB NepeiTH K 3HAYEHUSIM NpelesIbHO AOMYCTH-
MOH CTENEeHU YBJIAXKHEHHUS IPYHTOB IPUMEHHUTEIBHO K HOpMaM, OCHO-
BeIBalOLIMMCS Ha MoauduuHpoBaHHoM llpokTope, To momyctumast
CTelneHb YBIAXHEHHS COCTABMUT:

cyneceil JJerkux M nmpuieBaTbIX . . . . . . . . . . . . 1,10-1,02
CYNECEH TAXEeJbIX MbUIEBATHIX, CYIIMHKOB JIEFKHUX

U JerKUX AIbIeBaTbIX . . . . . .  « v v v v v . . . 1,01-095
CYTJIMHKOB TSIXKEJIBIX U TSIXKeJIbIX MbUIeBAThIX

U TAHH. . . . . . Coe e e e .. 0,92-0.87

CorItocTarneHHe 3TUX BEIUYUH ¢ Haubosiee YacTo BCTpeYarouy-
MUCsl 3BHAYECHUAMH NPUPOOHON CTENECHHU YBJIAXKHEHHUS IPYHTOB IMOKA-
3bIBA€T, YTO I'PYHTHI B MPUPOJHOM COCTOSHHUM MpUMepHO B 85% ciy-
YyaeB MOMAJAIOT B KAaTEropHio MPpyHTOB MOBBIIIEHHOH BAAXHOCTH (B
nyJquieM ciiyyae), a Tpebyemblit koadbduuueHT yivtotHeHus 1,00-0,98
OT CTaHAAPTHOUW TUTOTHOCTH MOXET ObITh JOCTUIHYT He OoJjiee yeM B
15% cny4aes.

DT0 OOCTOSITENLCTBO CBHMIAETENBLCTBYET TAKXKE O Xopolued cba-
JIJAHCUPOBAHHOCTU NMAapaMeTpoB CTAHAAPTHOIO YIUIOTHEHHS MO METO-
naM obelyHoro [pokropa U CoIO3N0OpHUH C YCIIOBUAMH YBIAXKHCHHUSA
[IKHUCTBIX TPYHTOB B NMpUpoaHoM cocTossHuM B [-111 popoxHo-KIH-
MaTHYECKHUX 30HaX: rojyyaeMass 1o HHUM ONTHUMAJbHAA BJIAXHOCTL
0JIM3Ka K reHepaibHONH ONTHMAIbHOM, YYUTHIBAIOLIEH HE TONBKO TEX-~
HOJIOTH10 YIUIOTHEHHUS U YCTOMYHBOCTD CTPYKTYpPBI, HO U YCJIOBHSI HC-
MOJIL30BAHUA MECTHBIX IPYHTOB Oe3 creHaNIibHBIX Mep MO HUX MOACY-
LM BAHHIO.
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4. METOADbI U1 CPEACTBA OBECIIEYEHHS TPEBYEMOMU
CTENEHH YIIAOTHEHHst SBEMAAHOIO NOAOTHA

B nacrosupee Bpems: A4Sl YIUTOTHEHUSI TPYHTOB UCTONILIYIOTCS
PDA3JIMYHbIE YIUIOTHSIIOLUUWE CpeacTBa, a4 YIUIOTHEHWE I[1POU3BOISIT
YKATKOH, TpamOoBatiiteM U BULpauurein. Ha npaxkTtuke 4acrto KoMOu-
HUPYIO1 CPEACTBA YIJIOTHeHUs . sl IHHUCTBIX TPYHTOB D(PPeKTUB-
bl YKaTK4a, TpamOoBalive, BUOpOYKATKa M BUOPOTPAMOOBAHKE.

Kanloe YNAOTHSIOWES CPEeAICTBO O0NanacT CBOV 4 YIUIOTHALO-
HIUM BO3JIEUCTBUCM, BCHEICTBUC YEro BIIAXKHOCTL Mpylita, ONTHMANb-
sl S5t YITOTHCHES €ro PObIMY VILIOTHSIOUIMMU  CPCICTBAMU,
OKa3blBA€TCSH pcwlwmon (pm 10).
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Puc 10 Pe3ynbmambi ucrnsimanud 1o yf nomAeHuIo anuHbl, nposedeHHbIX 6 Ascm-
panuu (no @opccobnady) T— 10-mOHHBIT 8UOPOKAIMOK C Kynadkamu «unchymy

(Macca modynsa), 2 — 35-moHHbIT NHEBMOKAMOK (Hagpy3ka Ha koneco S5kH), 4, 8, 16
— YUCIO MPOX0008 Kaimka

Ilpu onrumasnniion no Merony Coioszpopnuu (Wi OAU3KOU K

Held)  BAAXHOCTH rapaHTMpoBaiiiioe BpIMOAHeHHE TpeboBaiIHi
CHull no crenenn yruloTHCHUST MMM IACTBIX I'PYHTOB OOECIICYKUBAIOT

COBPEMEHHbLIC YIUIOTHSIIOILUE CpeAcTBa: KATKU Ha NMHEBMATHYECKUX
WKHaX MaccoM 25-50 T U BUOpaLMOHHDBIE KYNAYKOBBIE KATKH MACCO]]
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11-18 1. YcnoBuda, orpaHMyHBaloliee BJIAXKHOCTb Pa3THYHbIX BUIOB
FPYHTOB NpU UX yrnoTrHeHUH, oroBopenbl CHull 3.06.03-85[21].

[TonbITKY NOAYYUTH GOABLUIVIO CTENTEHD YIUIOTHEHHUS C NTOMOILBIO
3TUX YIUIOTHAIOIKUX CPEACTB MOKA3bIBAIOT, YTO NHANA30H, OrpaHUYH-
BAIOLUUH cTereHb yBinaxxHeHusa no CHull B atoM ciiyyae nomxeH 6bITh
CYLUIECTBEHHO YXe€.

O6o01ueHHbie aaHHBIE MO HccaepoBaHusaM JI. Popccbnana,
H.H. Xapxyrsi, H.I1. Bouinuna u ap. [5, 8, 22] B yacTH ycjioBHil,
obecneyruBaloIIux BbIcOKHE KO3DPUUUEHTH YIUIOTHEHUA CBSI3HBIX
[PYHTOB, NpUBeneHb: B Ta0M1.8.

Tabauua §
) ~ ' —
KoadpbpuyumeHt ynnotHenusa* Ycrnosusa obecneveHnsa KoapduynueH- |
! no mMeroay TOB YNNOTHEHUS
LRonyctumsiv K, MutumanbHoe
Cor3aopHun M:;":DHHEE? :a:- no meroay YUCNO NPOXofos
P P Corn3nopHnu KaTka r
0,95-1.05 16
; 1.00 0.94 0.90-1,10 8
<1,0 32
|| 1,05 0,99 0,98-1,02 16 t

* docmueaemca npu K, npaxmuuecku pagrom 1,0
[Ipumenanue. Had wepmoii — Oannsie 013 nHEBMOKOAECHBIX KamKo8, nod uep-

mou — euUOPAUUOHHBIX KYAaKO8bIX «nemaym»

ObecneynTh CTONb MAJTBbIE OTKJIOHEHUS BIAXHOCTH YIUIOTHAEMO-
[0 IPYHTa /IaXe NPH COBPEMEHHBbIX TpeOOBAHUAX K 3HaYeHHIO K, Jio-
CTAaTOYHO TpyaHo, rnostomy B CHull 3.06.03-85 6bu1 BBenes n.4.77,
NOMYCKAIWNUI cHUxXeHne Ko3dduureHTa yIUIOTHEHHS (He bosiee yeM
Ha 0,04 makcumyM B 10% onpeneyieHUR).

[Tonyuuts BTaxHoCTh rpyHTa B npenenax K,=0,98+1,02 mano pe-
anbHO, a 6e3 otkoHeHU# (1,0) nmpocTo HEBO3MOXHO.

Hpyrux cpelicTB YIUTOTHEHHS, BBIITYCKAEMbIX CEPUHHHO, B HACTO-
suiee BpeMst HET. TpamOylolHe MallKHHbI XOpolIo 32pEKOMEHNOBAIY
cebst NPU YIUVIOTHEHUH AHA KOTJIOBAHOB M PAVTHYHBIX TOJICTOCACHHDBIX
34ChIIIOK Y TPYO, MOCTOB, MYTENPOBOHOB, INPH HAUIMYUMU HpeHAXEH,
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IO HICTTOJib30OBAHIKE HX HEIPPEKTUBHO MTHH DONABLIUX 00BEMAX DO
KpoMeE 1010, He HajMkeH UX CEPUMTIBIM BLITYCK, a 1O NMPOU3IBOJLHIC-
ALIIOCTM 1PH AHIICHHDBIX padorax ol ycryiiaiol BiOpoKalkam
Hpakimueckoe cbecilcueHUe ACHCIBYIOMKHX HOPM YITAOTHE US
3CMISIHOLO TIOJTOTHA KAK B [IPOULIOM, [1AK M B HACTOSILIEE BPEMST — Olla
M3 CAMUIX CYLUECTBCHHBIX MPOOACM, O PCLUCHUS KOIOPOW 3aBUCH]T Kd-
HECTBO 3CAJISTHOIO TIOJIOTHA U, CHCROBATEILHO, 101 OBCUYHOCTL A0POK -
tou koncrpykunu. [lo gatneiM H A Xapxyist 1 10 M. BacuitbeBa io
490 HPEANCHLPCMCHBIX Pd3PYLICHITH AOPOKHBLIX OACHI, MOIYT ObiTb CBSI-
3dHbBI C HEBBITOHCHHUEM HOPM YIUIOTHEHMS! JCMALHOTC I0,I0THA.
Taxun obpazom, cywectsyer doabiad npodiema o0CCreyeHsl
ICHCTBYIOIUNUX HOPM, BO3HIKAIOUIAS 11O OPTAIIMIALUOHHLIM 11 [EXIHO-
[OrMYCCKUM TipuauniaM  Cpelld HUX — HCHOCTATOTHOCTH KOH PO
| PYIHTOB iIpU YILIOTHCHHYU [OABKO M0 JOCIUI AEMOU CTEIIEHU YVINIOTHE-
st O4YCBHAHA HCOOXOAUMOCTH A€HUCTBEHHOMO BBOAHOIO KOHTPONS
PV SCMIISIHOTO HOJIOTHA N1 COCTaBY M MCXOAHOMY COCTOSIHUIO
HopMuUpoBarive CICreH! VIIOTHEHHMSI 1 pYI1a 3eMASTHOO 1001 -
Hd SIBJISICTCSI BEChbMA BIKHBIM HIDKEHEPHBIM MEPONPHUATHENM, HAIIPAR-
(CHUBIM Ha obecneyeHite MpoYHOCIH U YCIOMUMBOCTH AODOXIHOU
WOHCTRYKIIMH  «3EMISIHOC  TOJMOTHOHAOPOXEIAsl onex/ia» K rieny
IPVIUX MEPONPUSITHY OTHOCSITCS: obecneveHne 1peboBAHUH 110 BO3-
BLULEHUIO 3CAMATHO0 [TOJOIHA, OrpaHHUYEHUE HOMEHKIIATYPLI TpyH-
OB, UCITONBL3YEMbBIX B pddoyeM CiIoe, [TPUMCHCIHUEC CTeUHANBHBIX KOH-
CIPYKTUBHLIX cfioeB (MOPO303AILMIHbIC, JApcHUpyowme 1+ jap ;  Ha-
KOHCL, BAXHDBIM JJEMEHTOM CUCTEMbI MED SIBJISIEICS HASHAUEHHUC Xa-
DAk IEPUCTIUK 1PYHIA TIPIE pacyele JOPOXHDIX OUeX 11¢ B COOIBCIC]-
BI111 ¢ [OM TUTOTHOCTLIO Y BJAAAKHOCTBIO I PYIHTR, KOIOPDLIC O} HMET IIpH
ViPIOTHCHKM, 4 C y49¢ioM HOCACAYIOMIUX MUX U3MCHEHUYH B PACUCIHHDLIE
HePHOAbl (CHIDKCHUE L1011 HOCTH K YBEJTUUEHHE B1AXKHOCIH) 1O BJH-
SHHCM BOILHO~TCMHCPATYPHDBIX (pakTOpon U naipsixkenunu  pu d1oM
T CHCUMBHOCTD BOJJIEMCTBUS YKAZIHILIX (PAKIOPOB HA FPYHT, HOUACT -
[ IOVIAN JIOPOXIIYIO OAEXNY, 3dBUCHUT OF KOHCIPYKIMH [TOCHACHECH
[ LopoKHOW OfCAKUBI OHpPCIUEsIsieT TAKKE JOMYCKaeMble Jlepopma-
1L 1 JIOFIYCKH B OTHOINETH W KOJIMUCCTBCHHBIX TdUCHUH XADAKIEPH -
CHHK TPYHT.
TakuM o0pasoM, NKILUDL YUCT BCCX OTMCUCHIIBIX B3IMMOCHSI3CH
YT ROMITICKCHOM TI0JIXO/IC K HA3HAYCHHIO KOHCIPYKIEMH LOPOAKHOM



OJICAJIDI R VB 3KE ¢ 3AUTSIHBIM TOIOLHOM [TO3BOSIET TTOIVIHTL O M-
MASTEHGE PCHICHIC, OTPAKAIOILCS I TONBKO TEXHUUECKYIO, O H DKO-
HOMITIECKYIO C 1OPOHD]

FlpuiiHn KOMITHCKCHOTO NPOCKIUPOBAIIUY DADOUET0 CHOSI 3eM-
THHOTO 1101011Ha 11 JIOpOXIHoT ojiexkiibt obocHoBad 3 padorax M b
KopeylcKoro 1 1P Kak Haubonee HeaecoodpasHnid 110 TCXHUKO-IKO-
HOMUYCCRMNM COOOPMKETTMAM IS CIPOMICHBLCTRA 1 OKCIUIVATHIMU 10~
poI Ha Teppuiopuu Poccuit, pasznoodbpasiton 170 NPUPOAHDLIM {(TOToT-
HO-KJAWMATKHUYCCKUM, TCONOTHYUYCCKUM U T 11 ) 1 COHMANABHO-DKOHOMI-
HECKHMM VCIIORUSIM

Briccre ¢ teM KOMIUIEKC MCp 110 JOCTHXEHUIO HPOUHOCTH M
VCTOMMHBOCTH JIOPOKHOW KONCTPYKIIMM 1ITO3BOJICT 0DECIICHUTL TPC-
OYCMBI YPOBCHL YCTORUUBOCTH HAXE B TCY CAVUAIX, KOTIHA HEIL3S 10
FeM HJIM MHBLIM SIpHYMIiIaM 00K Ises rpedy MbIX HOPM O TUIOTI(0-
ctii B vacruocTu. B AGUCTBYIOIMX HOpMAX {IPCAYLMATPHBACTCS
BOZMOMIIQCTH HCHOMBL3OBAHUS TPYHTOB € ITOBLILEHIION RIAXHOCTLIO
|14}, TpeOyemyio CTCrCeHbL YIIOTHCHUWS KOTOPLIX L3S MTOAYYITE
[IPY YTUIOTHCHNUY NI00LIMU cpencTBaMiu. Obecrieyeliue npoviicCcTu U
YCTOMUUBOCIH KOHCTPYKLIMII B DIOM CHY4Yd€ OCVILCCTRBISICTCS HA
OCHOBE MHIAUBUIYANLHBLIX peulctnid  TlpH 3TOM MOTYT IMPHMCHSITLCSI
HETPAJIMITMOHTIBIE KOHCTPYKIIHK 3CMIISIHOIO IMONMOTHA M JIOPOXHEIX
OJEXKJi. @ HCIOCTAIOK YITIOTHEI I MUSI KOMIIEHCUPYETCS 3a CUCT apMUpPYy-
IOIHUX, TEPMOMUIOIUPYIOHIUX, THIAPOUIOTUPYIOUIUX U T.11. 1IPOCHOCK
19, 10, 24]. nasnavaeMbix crneunanibibIMU pacvueTaMu. faxkas npo-
Lenypa npeaycMmorpera aeicipyrowumu CHullamu, urto nact Bo3-
MOJKHOCTL MPAKTHUCCKY B JIO0LIX VCAOBUAX NAXOAUTDH NPUEMIIEMBbIC
HHXEHEPHDLIC petieHusa. obecrnedrBaloline AOCTUXEHUE OCITOBHOU

eI — TpebyeMoil cTeneHu IPOTHOCTH 1 YCTOUUUBOZ U JOPOXKION
KOHCTPYKLIUH.

5. BONNPOCBLI KOHTPOAS NMTPHU YIIAOTHEHHUH I'PYHTOB

KauecTBO YIUIOTHEHUSI TPYHTA ITPU COOPYKEHUM 3EMIISIHOTO T10-
NOTHA B OTEUECTBEHITONW MPAKTHUKE XAPAKTCPU3YETCS BEJIUUUITON KO-
shdpuntenta ymotaeHust. [pn 31oM adgpe I UBHOCTL KOHTPORAST CTe -
ITEHU VINOTHEL WY TPYHTA B HIPOIIECCE COOPVIKCHMS 3CMIISTHOTO NTONOT-
Ha 3aBUCHT OT ONECPATHBHOCTI ITOAVUCIHTVST AAliHbIx HCTIBITAIIUU  Clie-
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AyeT OTMETHUTH, YTO IPUMEHSAEMAs METOJAMKA, OCHOBBIBAKOILASCA Ha
MCIIOJIb30BAHUM CTAHAAPTU30BAHHBIX METOMOB MCIIBITAHHHA (onpene-
JIEHUE IUIOTHOCTH Ha OTOOpPAaHHBIX 00pa3lax, YCTAHOBJIIEHHUE bL.aXHO-
CTU IPYHTA METOJIOM TEPMOCTATHUPOBAHUS, MPOBeAeHHE HCINBITAHHUH
Ha ctaHaaprHoe yimioTHeHHe no 'OCT U T 4.), He 1o3BossieT ObICTPO
[TOJIYYUTh HyXHbIE JaHHbIe [IpakTHYeCKHU 3TO 03HAYaeT, 4YTO B pely-
JIBTATE UCHBITAHUI TOJIBKO dUKcHUpyercs (hakKTHYECKH JOCTHUIHyTad
CTCIIEHb YIUIOTHEHHMS, KOrga HUYEro M3MEHUTDb HEJIb3g H (B JIYYIlIEM
cjlydyae) MOXHO KOHCTATUPOBATh HajIMuue Opaxa.

HeyioBneTBOPpEeHHOCTh TAKOUM METOINMKONH KOHTPOJIS CTeNneHU
VIUIOTHEHHS BbI3Bajia pa3paboTKy pasIUUHLIX MPEUIOXECHUN 110 IIpU-
MEHEHMUIO BKCIIPECC-METOJOB KOHTPOJISI WIH Iiepexol Ha TaK Ha3bIBae-
MBI TEXHOJIOTUYECKMU KOHTpoJk. [locnemHuid rmpencranisier coboi
CHCIEMY, IIPHA KOTOPOM HA HEKOTOPOM IOJOBHOM Y4aCTKE OTpabLaThI-
BAIOT TEXHOJIOIMIO YIUIOTHEHHSI, 0DECIIeUYUBAIOIIYIO NOCTUXEHHE Tpe-
6yeMoOH CTENEeHH YIUIOTHEHUS 3aJaHHOI0 [0 COCTABY U BJIAXHOCTU UC-
XOJHOrO IPYHTA NpHA NPUMEHEHUM 3aJaHHOH TeXHHUKH. llpu s3TOM
YCTAHABAUBAIOT HEOOXOMHUMYIO TOJILUUHY CJ0S KW YHUCIO IIPOXOHOB
VIUTOTHSIOLEH TEXHUKH, KOTOPbIE U KOHTPOJHUPYIOT IIPHU NPOU3BOJICT-
Be pador.

B oTeyecTBEeHHOH IIPAKTHKE TaKast CUCTEMa KOHTPOJISI ITOKA HeE
Hauula NPpUMEHEHHST U3-3a Pa3HOPOJAHOCTH MUCIONB3YEMBIX FPYHTOB H
pasivYHi B UX HCXOJHOM BJIIAXXHOCTH. B3aMeH npemnoxeH Lesibld P
IKCIIPECC-METONOB OMNpeacIeHHsd TpeOyeMbIX VIS OLEHKH CTENEHH
YVIIIOTHEHLS XapaKTepUMCTUK. B YJuCTHOCTH, B IOCHeAHHE IoAbl HO-
CTATOYHO UIMPOKOE PACIIPOCTPAHCHHUE MNOJYYAIOT Pa3jiMYHOro pola
NeHeTpallMOHHbBIE UCITBITAHUS, OCHOBAHHBIE HA B3aUMOCBA3U IUIOT-
HOCTH—BJIAXKHOCTH IPYHTA C YCHIMEM, HEOOXOIHMBIM VIS BHABIUBA-
HYSA B IPYHT HAKOHEYHUKOB pa3uy4HON (POpPMBIL.

HN3BecTHO, 4YTO C yBeJIMYEeHHEM TUIOTHOCTH I'PYHTA YIEJIbHOE COo-
NPOTHUBJIEHHE I[ICHETpAallMM Bo3pactraeT. OOHAKO Ha €€ BEJIHUYHHY
BJIMSIET He TOJIBKO JUIOTHOCTb I'PYHTA, HO U €ro BIaxHocTts. [ rec-
YaHBIX I'PYHTOB BJIHSAHUE BJIAXHOCTH HECYIIECTBEHHO, IO3TOMY UIA
TaKMX TPYHTOB HCHOJIB3YETCS NPAMAs 3aBUCUMOCTD YREJBHOIC COMPO-
THBJICHHS FPYHTA IEHETPALUMH OT IIOTHOCTH. B MIHMHHUCTBIX rpyHTAaX
(hakTOp BIAXHOCTH 3a4ACTYIO ARISIETCS ONpeacastiolUM. TeM He Me-
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Hee, YAAIOCHh peUIHTh ITpobieMy yyeTa BIUSAHUS BIaKHOCTH U TUIOTHO-
CTH I'PYHTA Ha BEJIMYUHY YIENIb:{0I0 CONMPOTHRICHUS NMEeHETPalLlHH.
Ilpn 3ToM ucrnons3oBany TOT (axT, YTO eClAH Ha YIUIOTHEHHE
0oDpa3loB IPYHTa IMpH PA3NTUYHOI BIAKHOCTH 3aTpayeHa olnpeneyieH-
Hasl pabora, 3KBUBIEHTHAs: paboTre CTAHAAPTHOrO YIUIOTHEHMS, TO
MEXIY YACABHBIM CONPOTHRIIEHUEM FPYHTA NEHETpaLMy U ero BIax-
HOCTBIO CYIIECTBYeT OHHO3HAYHAst 3aBUCUMOCTH. C YBEJIHUYEHHUEM
BJIAXHOCTH I'PYHTA CHHXAETCA BEJIHYHHA YHASIBHOIO COIIPOTUBICHUSA
[IEHETpaLMH. ITy 3aBUCHMOCTH MOXHO YCTAHOBHTbH B J1aGOpaTOpHAIX
yCJIOBUSAX HA oOpasuax, rnojy4yaeMbiX [IPYH UCIILITAHUHW I'PYHTA Ha CTAH-
JIapTHOE YIUIOTHEHHE. ['pacdbHK 3aBUCHMOCTH YIEJILHOTO COIIPOTHRIIE-
HUS TPYHTA IEHETPALIUHM OT BJIAXHOCTH, KaK IpaBHJIO, CTPOSIT Herlo-
CPEICTBEHHO IO rpaHKOM KPHBOH CTaHHAPTHOIO YIUIOTHEHHSA
(puc. 11).
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Puc 11. MpadyupoeouHbii
epahux 3agucumocmu
yoeneHo20 conpomuene-
HUSI nesempayuu 2pyHma
Om eNaxxHoCMu npu cmak-
3apmHoM ynnomHeHuu
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OnHako Tnojy4yeHHass 3aBUCUMOCTD MO3BOJISIET JIMIMb KOHCTATU-
POBaTh (PAKT BO3IMOXHOIO
JOCTUXEHHUSI MaKCHUMaNh-
HOi  (COOTIBE1CTBYIOLIEH

TOYKEe Ha KPUBOM CTaAH-
l JAPTHOLO  YIUTOTHEHMUS)
CTefIeHHU YIUJIOTHEHUSI

| PYHTA NPHU H3BECTHOH BeE-
AUYHHE BAAXHOCTH. YTO-
Obl OLEHUTH PCAILHYIO BE-
AMYUHY  KoadduuueHTa
YVIUIOTHEHHUS, HeobXoau-
MBI MEHEIPALMOHHbIE HC-
(IbITAH U 00pazlioB,
YIDIOTHEHHBIX  TOAODOHO
UCIIBITAHUIO HA CTAHIAPT-
| HOE YIUIOTHEHUE, HO IIpH
MEHBLIEM YIUIOTHAIOILEM
BO3JICUCTBHH (UUCIE yaa-
pOB TpaMOOBKKH B pe3y-
Ab1aTe NoAy4YaloT rpadu-
- KU, TopnoOHbie fipedcTaB-

JeHHBIM HA puc 11, xo-
Puc 12 Cxema neHempomempa 71— cunoume-

- TOPLIC OTPAXKAXOT 3dBHCH-
PUIMENLHOS yempoucmaeo, 2~ wmaHaa, 3— CMeH-
HBIE HAKOHEYNUKL MOCTb VYAECJBHOI'O COIIPO-

THUBJICHUS TIEHETpALlMY OT
KOoappUUMEeHTA YIUIOTHEHUSI, 3aBeIOMO MeHbliero, 4emM JOCTUTlae-
MBIM [IPU UCHBITAHMU IPYHTA HA CTAaHAAPIHOE YIUIOIHEHUE ITPH COOT-
BETCTBYIOLLEM YPOBHE BJIAXHOCTU. CBens 3THU IpadUXH B eAMHLINA Ta-
PUPOBOYHBIN TpachuK, MOJYyYaeM HOMOIpaMMYy ISl OTpeIejieHUsT KO-

a¢hdrUMeHTa YIUIOTHEHHUS TPYHTA I10 BEJWIUHE YIETIBHOIO COIpOTUB-
NeHus NMCHeTpAaUUHU NMpU U3BECTHOM BJIAXHOCTH.

OnpefieneHre MIOTHOCTYU TPYHTA ¢ ITOMOUIBIO IIJIOTHOMepa—Iie-
HeTpoMeTpa KoHcTpykuuu CorosgopHud (puc. 12) B npouecce
VIUIOTHEH}H S OCYLIECTBAAIOT IO CAenyrouieil TeXHOJOTHu:

< Ha ofcyenyeMoM MnoiepeyHuKe TOTOBAT IMJIOILAJKU PA3ZMEPOM
20 x 20 cM, cHUMast BEpXHHUH cJIOif IpyHTa TOJIHUHOMN S CM;

mor I8
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< TIIABHO C MOCTOSHHOW CKOPOCTBIO 33aMaBJIUBAIOT paboyui HaKo-
HEYHUK TUTOTHOMeEpa—TIeHeTpoMeTpa B I'PYHT Ha rJIyouHy 10 cM.
Ha onrom MecTe (¢ paccTosHHEM MeXIy TOYxXaMH 3alaBJIHBa-
Hird HAKOHEYHUKA He MeHee 10 cM) HAHHYIO Onepaluio MOBTO-
pAIOT 4-5 pas;

<TI0 pe3yabTaraM MpoBeAeHHBIX U3MEPEHUY TOACYUTLIBAIOT CPEa-
HIGIC APUPMETHYECKYI0 BEIUYUHY YISJABHOTO COMPOTHRBIICHUSL
I'PYHTA NEHETPALMHU,

< 10 TapUpoBOYHOMY rpaduky (puc. 13) Haxomsart pakTUUECKOoe 3Ha-
yeHHe KO3(PPULUMEHTA YTUTOTHEHUS UL COOTBETCTBYIOLIECH BIIAKHO-
CTH. TapupoBOYHBI# TpadMK CTPOST NMPEABAPUTEIILHO B JIaboparo-
PUM TIPU UCTIBITAHUU TPYHTA HA CTAHIAPTHOE YIUIOTHEHNE.
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Q < Puc 13 Tapupo-
Q = 8OYHbIE 2pachu-
QD (3_4 Ku Ons onpede-
g b o fleHUs Koachbu-
N I yueHma yrinoms-
@I g 5 o + -| Herus
>

4

090 092 094 09 098 1,0 1,02
KoahdhuymeHT ynnoTHeRusa K,

10 OCHOBHEBIX PA3HOBUIHOCTEX TPYHTOB HMeEIOTCS oOHOBILEeH-
HbIe TApUPOBOYHBIE rpadU KA, KOTOPHIE MOXKHO UCHOJIL30BATH B IPAK-
THUKE CTPOUTEJILCTBA ITOC/E COOTBETCTBYIOLIEH KOPPEKTHPOBKH.

JIaHHBIA METOI NPUTONEH U1 OCHOBHBIX pA3HOBUIHOCTEH Mec-
YAHBIX U INIMHUCTBIX IPYHTOB ITpH BiaaxXHocTH ot (0,8 no 1,10 (onruMa-
JLHOI) ¥ koadduuueHTte yriorHenust ot 0,93 o 1,02.

l1py Mcnosnp3oBaHUM IIMHUCTBLIX IPYHTOB HEOODXOJAMMO KOHT-
POJIUPOBATH BIAXXKHOCTH I'PYHTA B Kapbepe WIH pesepre. ns saTol ue-
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JIX BECbMa NTOJIE3HON MOXET OKA3daThCAa METOAHKA IKCIIPECC-KOH1POL-
NA CTENEHH YBJAXHEHHUs I'pyHTa, pa3paboTtaHHasa B Colo3TopHUM H
MAJIHN [27]

Kak yxe orMeyanocs Belllle, MeXay YAEJbLHBIM CONPOTHRIEHUEM
IMHUCTOIO I'PYHTA IEHETPALMH U ero BJIaXXHOCTbIO UMEETCS Olpejie-
JIeHHaA CBA3b, OCOOEHHO sABHAs Ha y4acTKe HHUCXOJslel BETBU KpHU-
BOM CTAHHAPTHOTI'O YIUIOTHEHUS, KOIJia CTelleHb BONOHACKHIILIEHHS TJIH -
HUCTOIO I'PYHTA NPaKTHYECKH paBHA €AHHMILIE. JTOo MMO3BOJWIO pa3pa-
O0OTATL METOJHKY ONpEHEeaeHHs BJIAXXHOCTH I'PYHTA METOJOM TEHETpa-
HMHU TIpH cTeaeHHU yBinaxHeHHsS oT 1,0 go 1,4, yto Haubosee BaxHO
NpU CTPOUTENBCT 8 3eMIgHOro noixorHa B 11—-111 nopoxkxHo-xinmatTu-
YeCKHUX 30HaX, e NMpUPONHAS BIAXHOCTL PYHTOB 33aYACTYIO BHIlie
ONTUMAJIBHOH.

JTabopatopHpiMH HCHBITAHWAMHM YCTAHOBJIEHO, YTO MMeEETCHA
B3aUMOCBSI3b HE TOJIBKO MEXAY YIEJbHBIM COIIPOTHBJICHUEM IIEHETPa-
IIHM U BIIAXHOCTBIO, HO TAKKE H YUCJIOM IUIACTUYHOCTH I'pyHTa. IlO-
Jy4YeHHas 110 pe3yjibraTaM MCIIbLITAaHUH HoMorpamma (puc. 14) naer
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Puc 14 Homoepamma Ons onpedesnenus omHocumensHO anaxHocmu 2pyHma no

8e/IUYLUHE YORNLHO20 CONPOMUEBNeHUs neHempayuy npu 0aHHOM YUCHE NNacmuy«
Hocmu (Lugpst ¥ NPAMBIX)

BO3MOXHOCTb ONIPEACNIUTh OTHOCUTENbHYIO, @ 3aTeM M abCoNIOTHYIO
BJIAXXHOCTHY I'PYHTA
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HanpHeNIH aHAN3 pe3yJbTaToOB 3KCIIEPUMEHTA [I0Ka3ajl, 4To
npu K,=1+1,4 npociexusaercs 4oCTaTOYHO Majnas 3aBUCMMOCTD KO-
3(pOUUIUEHTA YBIAXKHEHUA OT YMCia TTacTUYHOCTH rpyHTa. llonydeH
ODODICHHBIN 'PAdQUK B3AUMOCBA3K YACILHOIO COINPOTURICHUS Me-
HeTpalUU U Ko3(d(pULMeHTa yBIaXHeHUs rpyHTa (pHc. 15) (mnot-
HOCTb COOTBETCTBYET KPUBOH CTAHAAPTHOrO VIIIOTHEHNS).

R,Krc:h:w'2
7L P
i/,
I

14 b By o S A -
0 J—1 1 l_h‘_l._l_ll; N I

0.9 1.0 1.1 12 13 Ky

Puc. 15. Homozpamma 0515 onpedenenus K0aghghuyueHma ysnaxHeHus epyHma no
gefmuyuHe ydensHozo conpomueaneHus neHempayuu [lyHkmup — npumep onpede-
nenus K, dna epyrHma ¢ R=3 kac/cm’

B pesynbpraTe npemnoxeHbl IBA BAPHAHTA METOOHKH:

@) onpenenesre GakTHUECKOH BIAXKHOCTH IPYHTA NOCHE YCTAHOB-
JIEHUA YHUCAA IIIACTHYHOCTH (CM. pUc. 14);

@) oupeneneHue creneHy YRIAKHEHUS IPYHTa 663 yuera yuesia ria-
CTUYHOCTH (CcM. puc. 15).

TexHuka peayiv3aiiiil METOAUKU COCTOUT B CIEIYIOLIEM:

< orbupaercst obpasel] IpyHTa HApYLIUEHHOU CTPYKTYPHI IIPH MaKCH -
MAJTLHOM COXpaHEHUMH eCTECTBEHHON RIIAKHOCTH U YIUJIOTHSIETCS B
onuH cioit 3a 40 ynapos TpamboBku Maccoit 1,5 xr (puc. 16):

< TIOATOTORIEHHEIN 0Opa3sel] HCIIBITHIBAIOT HA NTEHETPALHIO KOHYCOM
C yriioM packpbitus a =30° rox Harpyskoit P=6 xrc (puc. 17);

< 10 IOJIYYEHHOH BEJMYHHE YAEIbHOIO COMPOTHBIEHHS MeHeTpa-

MU 110 HOMOorpaMMaM puc. 14 unu 15 onpenensitoT HCKOMYIO Be-
JINYUHY.
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Puc 16 Cxema ripubopa 058 nod20moexu ob-
pasya Kk ucnsimanuto 1-konbyo, V=200 cm’
2—-Hacaoka, 3-2upsi m=1,5 Ke, 4—cmepxeHs,
5-wmamn, 6—cmakaH, 7—nodcmaxkaHHUK

CpaBHeHuEe pe3yabTaTOB, TOJYy4YaeMbiX MO pa3paboTaHHBIM Ba-
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pPHaHTAM, CO CTAHIAPTHOM
METOIUKON (IO BEIUYUHE
Ko3¢pdUuMeHTa YBJIAXHEHUS
IPYHTA) DOKA3aJI0, YTO 110
neppoMy BapuaHty B 90%
ciiydaes npu K,=1,0+1,4 pas-
JIMYMeE B pe3ysihTaTax onpene-
JIEMOro I1apaMeTpa He JIpe-
sprutaer 10,05 npu cpeaHeM
KO3 PULIHEHTE KOppeasiliU
0,97, abcomoTHasg I1orpeui-
HOCTh IO  KO3MDPUUUEHTY
YBJIAXXHEHUST BTOPOro BapH-
aHTa He npesbiiaer +0,10
npy Ko3dgpHULUHEHTE Koppe-
aaumMy 0,95

U3 skcrnpecc-MeTonos
YCKOPDEHHOIro  onpelejeHHUs
ONTUMAJIBHOM BJIAXHOCTH H
MaKCHUMaJIbHOA  TUIOTHOCTH

FIMHHCTBIX IpyHTOB npusiekareneH mMeroa H.IO. Ildkuuxoi [18].
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Puc 17 Cxema neHempomempa
T~0OcHOoB8aHue, 2—cmodlka, 3—-nod-
cmaaka, 4-wmokK, 5—CmonopHsiil
guHm, 6-epy3, 7—-KOHYCHbIU HaKO-
HeYHUK, 8—konsyo, 9-nodcmaxaH-
HuKk, 10-meccypa, T11-nnowadka
onsa epya3a



MeTonHMKa OCHOBaHA H2 3aBUCHMOCTH ONTHMAILHOH BJIAXHOCTH
rpyHTa W), ¥ OCTaTOUHOTO KO3GMMUIIMEHTa BOAOHACHINEHUS G,, KO-
TOPBIH KMEET IPYHT NIPH ONTUMAJIBHOM BIaXXHOCTH U MaKCUMAITBHOM
[VIOTHOCTH 0,4y, OT 3EPHOBOTO U MHHEPAJOTHYECKOr0 COCTABA, KOC-
BEHHO XapaKTEpU3YEeMBIX YUCJIOM TLIaCTUYHOCTH IpyHTa J,,. Ilpyn 3TOM

obecreYrnBacTcH Takas Xe TOYHOCTH onpenesieHus W, U p,,,c , KaK U
npu cravpaprHoM Merone o I'OCT 22733-77.
MeTonMKa YCKOPEHHOro olpesedeHUst ONTUMANBHOU BIAKHO-
CTH I'DYHTa CBOIOMTCS K CIeAYIOUIEMY:
< roToBAT oOpaseil rpyHTa coracHo I'OCT 5180-84 nng onpenene-
HIIS1 BJIAXKHOCTH HA IpaHHILE TEKYYECCTH;
< U3 IOJYYECHHOH TPYHTOBOM NMacThl (pOopMYIOT C MTOMOIIBIO CITEIH -
aJlbHOro 1absioHa R BHIe Kosiplia (puc. 18) obpa3senl rpyHra
TOJIHIMHON 1-2 MM U nuameTrpoM SOMM;

‘-‘-_"‘.:‘;i‘; \'ﬂ.f" \i" W :1‘!'-.'?-'.‘.'-,1.11:'\"'-?" P 4
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A UL

Puc 18 Cxema wabnoHa 0Ona u3eo- Puc. 19 Cxema nodzomoeaxu oHpa3ya
moaneHus obpasua K UCNbIMAanuio

< obpazent (1) BhiHUMAIOT U3 HIA0NOHAE, YKIIAAKIBAIOT B MAPJIEBYIO
(B o4uH cioi) pybamiky (4), nomeuraroT Mexay naykamy (10-20
cnoeB Kaxaas) dbunbrpoBanbHoi OyMaru (3), a 3ateM — MEXIY
ABYMSI METAUIMYEeCKHMHU IutacTiHamMu (2) auamerpoM 60 MM

(puc. 19);
< TNOAroToBJIeHHbIH 0Opasell IMoMeLaoT Mo npecc JCoi KOHCT-

PYKUHH C ToYHOCTbIO ukcauuu Harpysku o 0,05 MI1a u npu-
KJIQbIBAIOT CTATHYECKYIO0 Harpy3ky f£,, BeIUYHH2 KOTOpPOH 3a-
BHCHUT OT YMCJIA IUtacTUYHocTH rpyHTa I, (puc. 20, kpuBag 1) H
BBLAEPXHBAIOT B TEYEHHE S MUH,;

< nocJjie pa3rpy3ky npecca odbpasell BBIHUMAKIOT K ONPeNesiioT €ro
BJIAKHOCTb BECOBLIM METOAOM, KOTOpasi NPHHHMACTCS 33 ONTH-
MAJIBHYIO W,
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Jnst onpeneneHUss MakCHMAaJbHOH MJOTHOCTH IMpPEABAPUTEIBHO
B 3aBUCHMOCTH OT YMCJIA MNACTUYHOCTH IpyHTA 1o prc. 20 ycraHas-

b Puc 20 3asucumocms Ha-
2py3ku P, (1), ocrmamoyHo2o
Ko3ghulueHma  68000Ha-
chiweHua G, (2) u nNomHo-
cinu Yacmuy epyHma ps (3)
om vucna rnacmuyHocmu

2,70 "U 86" 2:5
2 69+ 0,851- 2,0

2.681084r 1.5

2671+0,83 1,0

2661.0.82] 05
4 6 8 10 12 14 Jp

e

JIMBAIOT BEJIMUMHY OCTATOYHOro Xo3d(MHUIHEHTA BOJOHACHIILEHUS
rpyHTa (Kp¥Bas 2) W MJOTHOCThYAcTHULL IpyHTa (KpvBasg 3). 3HayeHHUe
nociaeaHe YCTAHABIMBAIOT MO IPADPUKY NPU OTCYTCTBUU peE3YIbTATOB
NPAMOIro HUCIIbITAHHS.

3HAYeHHE MAKCUMANIBHOM MJIOTHOCTH I'PYHTA PacCYUTHIBAIOT HO

dopMyJie
-1
(W, 1)

P max = | + — ’

\GOAﬂ ps/

roe A; — NNOTHOCTDL BOJbI,
W, — HaiiieHHas onTUMAIbHAS BAAXHOCTD, JOJU eIUHMIIBI.

6. SBAKAIOMEHHE

B uznokeHHOM MaTepHase MOXHO BBUIEAUTE CIEAYIOILME
OCHOBHBIC MTO3ULIKH:

&) YIuloTHEHHE TPYHTOB B IOPOXHOM CTPOUTEABCTBE — 3TO OHA U3
OCHOBONOSIraloIuX 11pobsieM, paszpada bIBAEMBIX JIOPOXHOH Ha-
YKOH Ha npoTsaxeHuu Oonee 5O jer. Ha pesynprarax 3THX Hayy-
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HbIX  pa3paboToK  OCHOBBIBAIOTCSI HOPMbI  TUJIOTHOCTH,
OTPAXKEHHBIE B OCHOBHbBIX HOPMAaTUBHDIX JOKYMEHTAX 10 CTPOH-

TEJLCTBY OPOr, a TaKXKe TeXHOJIONUS U MexaHMu3auus pabot no
YIJOTHEHKIO MPYHTOB

€ HopmaTuBHbBIC 3HAYEeHUS CTeNeH! YILUTOTHEHUS! OIpeNessoTes ¢
YUETOM CHAEAYIOUIUX OCHOBHBIX NMOJOXEHUH!

< TIPYHT, UMEKIUWHU 3aHaIlTHYIO0 BJaXIIOCTh, I[{€JIb3sl YIUIOTHUTD
KPATKOBPEMEHHO AEHCTBYIOLIEN HATPY3KOH (IIPHU CKOJIDb YTOJHO
OONBIUOM €€ 3HAYCHMH U YUCEC NPUIOKEHUNH) A0 NMIOTHOCTU
BBILIE TIOTHOCTU, COOTBETCTBYIOWEH cCyMMapHoOMY obbeMmy 11op,
paBHOMY O0OBEMY BObI, COMNEPXKALIIEHCST B I'PYHTE TIPH JAHHOH
BHaxXHOCTH. Dojibliee VIDIOTHEHUE TPYHTAa BO3MOXHO TOJIBKO
[1ocje NMpeaBapUTEeJILHOIO CHUXEHUS €r0 BIIAXKHOCTH;

< NOJ BO3AEUCTBHEM (PAKTOPOB BOAHO-TEIMJIOBOIO peXxMmMa U Ha-
NpsOKeHUH OT BPpEMEHHOM M ITOCTOSIHHON HAarpy3ok IepBOHAYa-
JIBHO TToJIyyaeMast Mpu yIJIOTHEHUH TJIOTHOCTbL I'PYHTA U3MEHS] -
€TCS1 B TONOBOM U MHOTOTOJOBOM HUKNax. CreneHb U3MEHEHUS
3aBHCUT OT MapaMeTpOB BO3AEHUCTBYIONINX DAKTOPOB, KOHCTPYK-
UK TOPOXHOU ONIEeXKABI, PACIIONIOXKEHHON HA NMOBEPXHOCTU 3EM-
JSTHOTO TOJIOTHA;, COCTaBa FPYHTA U €ro UCXOAHOrO COCTOSIHUSA
MO JUTOTHOCTH U BJIAXHOCTH. IlpHM Mnpovux paBHBIX YCJIOBMSIX
Haubosee crabuieH rpyHT, UMEIOLU MPHU YIUTOTHEHUH BJIAX-
HOCTb, OJM3KYI0O K MAaKCHMAIbHONK MOJIEKYJISIPHOU BJIaroeMKo-
CTH, KOrna npakTHYEeCKU BCS BOJId HAXOAUTCH B CBSI3AHHOM CO-
CTOSSHHU. 3Ta BJAXHOCTb ONTUMAJIbHA IS NTOJIYYEHHUSI CTPYKTY-
PBI TPYHTA, Hanbosee cTabuIbHOM K BO3IEUCTBUIO (PAKTOPOB BO-
JHO-TENIOBOI0 peXUMa;

< BO3MOXHBIH TNpefen yruioTHEHUs 3aJaHHOro IPyHTa NPH 3aaH-
HOH ero BJAXHOCTU HOCTUTaeTcs MpPU ONpelesieHHOM YPOBHE
YIUDIOTHSIOUIETO BO3AEUCTBUSA. BeJIMYUHE BO3HUKAKUUX HATps-
XKCHHH H CYMMapHOM IUTUTEJIBHOCTH UX OEHCTBUS. MUHUMAIL-
HO€ YIUIOTHAIOUIEE BO3JAEHCTBUE, KOTOPOE MO3BOJSIET JOCTUYL
[penena yIuloTHEHUST TPYHTA NMpH BIAXKHOCTH, 0OeclieyuBalo-
[IEH CTabUILHYIO CTPYKTYpY, siBasieTcsi HaunboJsiee pauHOoHAIb-
HBbIM C TOYKH 3peHMS 3aTpar Ha yIUIoTHEHHE. B cBsI3u ¢ 3TUM
YIUIOTHAIOL(ME CpeAcTBa MOJIKHBI IMO3BOJSTH IMOJIYYUTH TAKOE
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BO3IEUCTBUE ITPU NMPUEMJIEMOM [UIS] NPAKTHKU CYMMAapHON JUTU-
TENBLHOCTHU TIPUAOXKEHUSA YIJOTHSAIOIIEH HATrPY3KM (YHMCIO MPO-
XOJHOB U TIT ),

B JIA0OPATOPHbIX YCIOBUSIX JITANOHHYIO 3aBUCUMOCTH TUIOTHOCTH
[PyH1a Of €ro BAAKHOCTU MOXHO ITOJAYYUTH METOA0M CTAHAAPTHOTO
ViuloTHEeHUs. VlcnniTanisiMy Ha craigapTHOE YIUIOTHEHHE onpejie-
JSTI01CH MAKCUMAUTBIAS 1IOTHOCLb U OUTHMAILHAS BAAXKHOCID,

M3 U3BECTHDLIX METOJOB CTAIIXAPTHOIO YIIOTHEHMS ONTUMAIIBHIVIO
BAAKIHOCTb, O/ I3KYIO MAKCHMAaRLHOW MONEKYTIAPHONA BIATOCMKO-
C1¥, DAIOT OOLIYHKIM Meroji HlpokTopa U Melon Colo3nopHUHK
YcraHoBieHn, 4o Npeaen ynjaoTHEHMS JOCTHTaeIcs HPU ITOH
BJIIAKHOCTH VIIOTHSIOIWUMMHU CPEICTBAMU CPCIOHEN MacChl {Karku
S 1) 34 IIPUEMJIEMOE YUCJIO NPOXOAOB M IIPU COUIBETCIBYIOILUEM
Ol PAHUUEHUU TOJIUUHbBI YIIROTHSIEMOIO cI0s  ¥Ylcnosib3oBanue
Dostee TIKEeIoM TeXHUKU JT03BOJIGET IIPH TOM Xe BIAKIOCIHU [PYH-
[d YMCHBUIWTH TPEOYECMOE HMUCIIO NPUITOXKEHUHY HATPY3KU U YBEJIU -
U b AONYCTUMYIO TOJUIMHY YIUIOTHAEMOIO CJIOS;

oOCJICIOBAHUC COCTOSIHUS 11O TUIOTHOCTM HACHIIIEH EMIISIHOTO
[TOJIOTHA, MpopabotaBwiyxXx He MeHee 20 Jier, NOKa3ajlo, 4ToO
[DIOTHOCTb I'PYHTA B HUX OJIM3KA K MaKCUMANbHOU IIJIOTHOCTH
Npu claHAapTHOM YILIOTHEHUH 1o 0ObiyoMy Metoay ITpoxkTopa
unu Mcerony Coro300pHNUH

€) BroisisieHHbIe 3aKOHOMEPHOCTH TNO3BOJIMAN YCTAHOBUTH HOPMBI

VIUIOTHEHUS HA OCHOBE NApaMeTpoB, MOJyyaeMbiX MO MeETOoAaM
CTaHAAPTHOIO YIUIOTHEHMS, Yepe3d KOdPPUUMUEHI bl YIUIOTHEHUS
(OTHOLUEHUE TpebyeMON MJIOTHOCTHU CYXOTo rpyHTa K MaKCHMa-
JLHOM TUIOTHOCTH CYXOTO TPYHTa IPU CTAHAAPTHOM YIUJIOTHE-
HUHK) I IJIMHUCTLIX TPYHTOB MO HOPMaM BEAYIUUX CTpaH B
nepecyere Ha MeTon Colo3fopHUM oHM Kosiebntores ot 1,01 no
0,90 OrteyecTBeHHBIE HOPMbBI O MUHHMAJIbHBIM KO3 PULIMEH-
TaM VIUIOTHEHMUSs, oTBeYyaloluue GakTUYecKUM KO3(PPULHMEHTIM
YIJIOTHEHUS Hacbkinel, npopadoTaBwiux He MeHee 20 JieT, siBjsl-
IOTCH OMHUMM M3 CaMbIX XECTKUX Cpeayu HOPM U TJIHUHHUCTHIX
TPYHTOB B HACBITISIX AaBTOMOOUABHBIX JOPOT™ HeT HU OLHOTO IMpH-
Mepa, ODBLEKTMBHO CBUIETENILCTBYIOLIEIO O HEAOCTATOUYHOCTH
HOpPM, HECUCTBYIOUIMX B HAcTosiLice BpeMst B Poccuu



€) HopmartusHbie NoNoXEHUS MO YIIOTHEHHIO, TPUHSATHIE HA OCHO-
B¢ METOHA CTAHNAPTHOTO YIJIOTHEHMSI, KacalOTCst HE TOJIbKO
[UIOTHOCTH, HO M BIAXHOCTU IrpVHTA NpH Y1 AO0THEHHIT TIpH 3ToA
CTEMEHD YBAAXKHEHUS IPYHTA OLEHMUBAEGTCS TOXE KAaK OTHOUIEHUE
(HaAKTHUECKOM BIIAKHOCTH K OMIHUMUIBHGH IO CTAIIAPTHOMY MC-
TOJYy HopMbl rioTHOCTH (ocobeHHo Huxe 1.0) vorvi OBbITh
obecIieYeHbl NMpyU TaK Ha3bIBACMOM JIOTTYCTUMO BTAKHOCTH KO
TOpast HECKOJIbKO MPCBBILLIAET OfITUMATHHYIO 10 METOAV CTAH Ad]-
[HOIO VIUZIOTHEHHUST U 3aBUCHUT OT TpebyeMoit rnotHoctd [ipwu
BIIAKHOCTY TPYHTA OOIbLIE NONVCTUMOW HOPMBI 1T [0THOCTH tie
0DECIEYUBAIOTCS HUKAKHUMU VILIOTHSIIOUWMMHU CPEACTBAMMU

& Ilpupomnast BIaAHOCTb TAUHUCTBIX TpyhToB B I-11 M vacTHuHO
T nopoxuo-knumaruyecknx sonax B 80% cnvyaes 1ipesbiiac
ONTUMANBHVIO MO Merony Colo300pHUU C YyYE€IOM 10T0 YTO A0
NMyckaemasl BJIdAHOCTh HECKOMTLKGO 0O.IbIIE ONMTUMA IBHOW HOP
Mbl TUIOTHOCTH Bbilwe 1,0 He MolyT ObITh obecrneyeHbl Mo
OrPAHUUCHNIO, KOTOPOE CBSI3AHO C NPUPONHON BIAAXHOCTHIO DO-
nee yeM Juist 65% obbema rpyHTOB DTO He IMO3BOJISIET TOBOPUTH O
[IOBBILIEHUM HOPM TIJIOTHOCTU YXRe NO 3TOM Npuunute JOomno1Hu-
TeNBHBLIM OFPAHUYECHUEM SIBJISIETCH CHUXKeHUe MTOTHOCTH IPVHTA
pabouero cios 3eMJISTHOrO M1QJOTHA BO BPEMEHUH MOA BO3UEHCT-
BUEM  BOAHO-TEILIOBOro pexuma (nmpomep3aHUe—OoTTaHBa-
HUEC—YBAAXKHhEHUE~BbICYILIWBAHUE)

(@D MNoBeneHue rpyHTa 3IEMJISHOLO MOJOTHA MOA AEHCTBHUEM BO-
OHO-TEIUTOBOIO peXMMa M HarpysokK 3dBHCHT HE TOTbKO OT
CBOMCTB FPVHTA, HO U OT KOHCTPYKIIUHU 3EMIISIHOIO ITOTOTHA K 10~
POXHOHW olleAKAbl 3eMASTHOE NOJAOTHO (PabouuM C10M) U AOPOX*h-
Hasl OleX[a NPOEKTUPYIOTCSI KOMIUICKCHO [lpuHusaeMble B
pacyeT 3HdYCHUS NPOYHOCTHLIX U AeDOPMALMOHHBIX XapaKTepH -
CTUK PYHTOB, a TAKXE€ BOAHO-TEMMCPATYPHLIX H CHIOBBIX BO3-
NeUCTBUW Ha pabouMy CTou YBsI3dHDLI C KOHCTPYKIIUEH JOPOAHOH
OAEXK b
7. B cayuasix, Koria ¢ 1oMolbli0 KOHCTPYKTHBHbLIX CMICUHATb-

HBIX Mep (TePMOU30NUPYIOLIUE, THAPOU3OIUPYIOLLIKE CTOU U T T ) CO-
31A€TCH BO IMOKHOCTL COXPAHMHTB NOTYUYEHHYIO MPU CTPOUTETLCTBE
UIOTHOCTh [PYHTA HOPMbLI PCKOMEHAYIOT PacCMATPUBATbL BAPUAHTDI
MOBLILLIEHHOIO yviTToTHEHIS  TIpH 3TOM BAAXHOCTL TPVHTA B MOMEHT
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VIUIOTHEHHS! HE AOJKHA NPEnsTCTBOBATH MOJAYYEHUIO NOBLIILEHHON
MAOTHOCTH. IDTO BO3MOXHO B IXHbIX peryonax (Npyu MpOU3BOACTBE
DAbOT B JIETHEE BpeMsl) WU NpU BBEAEHUU B TEXHOJOTMYECKHUH NIPO-
lecc TMnoAcylUMBaHMe rpyHTa. Takue pelueHus IMPpUHUMANOTCA Ha
OCHOBE reXHHUKO-3KOHOMHUUYECKUX PACYETOB.

ANbLTEPHATUBOK YILUIOTHEHUIO IPYHTA paboyvero ¢Jiost MOI'yT CJIy-
XHUThEIO VAYULUEHUE U YKPEIIEHUE C TTOMOIIBIO 100ABOK U BSIKYLUUX,
a B psijie cyuaeB — NpUMeHeHUe KOHCTPYKTHBHBIX ClIElIMAJIBHBIX pe-
EHMM (YCTPOUCTBO NPOCIOEK U T.11.).

8. CyluecTByioiLMe YILIOTHSIIOILHE CPEeNCT BA I103BOJISIOT obecrie-
YU b TpebyeMble KOIMPULIMEHTh! YIITOTHEHUS 1TPpU BIAXKHOCTH IpyHTa
B pegesiax oT HOpMaUILHOK A0 gonycTtuMoil. [lpu 3ToM, B 3aBUCHUMO-
CTH OT UX BUJA U MOUIHOCTH MEHSIOTCS TOJMUINHA YIIOTHAEMOIO CJIOS
KM YUCJIO NPHJIOXKEHUST HArPy3Ki.

[Tpy CHUXEHUM BIAXKHOCTH NIPH YIUIOTHEHUU MOXET NOTpedo-
BATLCSI TIPUMEHEHUE Doiee TSIKENBIX YIUIOTHSIKOILKX CPEACTB. BTa Xe
npobjieMa BO3HUKAET NpH MNMoJy4eHUH 6ojiee BhICOKOH IMJIOTHOCTH TPH
[TOHUXEHHOH BJAXHOCTH I'PYHTA.

Bpibop ONTHUMAIbHBIX CPEACTB — 3TO CAMOCTOATENIbHAS 3a/a4a,
AHAJIOTHYHast npoblieMe TMOBLIUIEHUSE 3PPEKTUBHOCTH TEXHOJOTUH
YIUIOTHEHHUS.

9. OCHOBHbBIM HEJOCTATKOM TEXHOJIOTHU M OpraHU3alluM YIUIOT-
HEHMS gBJIseTcss HecbanaHCHpPOBAHHOCTh TEMIIOB CTPOUTENBCTBA 3EM-
JISHOT'O IIOJIOTHA € HOMEHKJIATYPOH U KOJIMYECTBOM YIUJIOTHSIOLINX
CPEOCTB Y KOHKPETHOro noapsaqyuka. Kpome Ttoro, noixeH OBIThH
YXKECTOYEH NEUCTBEHHBIH KOHTPOJIb TEXHOAOTHH YNIOTHEHUS (KOHT-
pOJIb HE TOJIBKO MJIOTHOCTU, HO U MCXOJAHOH BJIAXHOCTH IPYHTA, €ro
COCTaBa, OHHOPOIHOCTH H T.I1.).

Takum 00pa3om, U3 H3JI0OKEHHOT0 Bbillle MOXKHO CAeJ1aTh CAEAYI0-
mHe o0nMe BLIBOALI:

1. JleficTBylouime HOpMbI MJIOTHOCTH 3€MAAHOTO MOJIOTHA OCHO-
BAHBL HA PpPe3yNbTATaX KOMIUJICKCHLIX MHOI'OJIETHUX UCCHECOOBAHUMN.
OHH YBSI3aHBI CO CBOMCTBAMM IPYHTOB, KOHCTPYKLMSIMH 3EMIISTHOTO
[fOJIJOTHA H NOPOXHbIX ONEXI, MUX HANPSIKEHHBIM COCTOSHHUAM, BO3-
JIEUCTBHEM BONHO-TEIUIOBOTO peXMMA, C YCAOBUSIMM YBJIAXHEHUS
OCHOBHOHM MA4CChl TPYHTOB B UX IPUPOAHOM 3aJeraHuy, BO3MOXHO-
CTSAMM YIUIOTHAIOWEH TeXHLKU. MHBIMH ciloBaMu, HOPMBI BCecTo-
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pPOHHE YUNTBIBAXT KAK NpHUPONHEKIE (haKTOPHI H OCODEHHOCTH pabOTHI
3EMJISIHOTO TIOJIOTHA, TaK U TEXHOJOTUYECKUE U S3KOHOMUYECKUE ac-
nekThl B Hacrosiuee BpeMst HeT OOBEKTUBHBIX LOKA3ATEIHCTB HENO-
CTATOYHOCTH 3THX HOPM, HOJTOMY ITOCTAHOBKA 3TOr0 BOMPOCa, OCO-
OEHHO B YaCTK IMTUHUCTHIX PYHTOB, HE MMeeT OCHOBaHUH.

2. Mmetoniuecs B HacTosee BpeMs YILTOTHYEIOWME CpelicTBa 110
CBOHWM TEXHUYECKUM IapaMeTpaM HMO3BOJISIOT MPU JONYC IMMOW BIIAX -
HOCTU TIpyHTA obecrieyuBarp Tpebyembie KodphY TUCHTEL YIUIOTHE-
HUg. Bonpoc 3akiovyaeTcsd ToJIbKO B TOM, UYTO PasHbie cpenacTsa obec-
MeYUBAIOT PATNYHLIN YPOBEHDb 3KOHOMHNYHOCTU Npoiecca YiioTHe-
1K (IIPOUIBOIUTEIBHOCT, PACXOL TOPIOYETO U T.I1.) W TpeOVIOT rpa-
MOTHOI'O X NPUMEHEHNY B TEXHONOIHM VITIOTHEHHA.

3. B npoGicMe ynjioTHEHUS CyHIECTBYET HIECKOIBKO ACIICKTOB,
NpoBeleiIne MCCIEeHOBaHMI M0 KO10pbIM Moo Obl OBIThL, Ha IHall
B3LJSIA, TIOME3HLIM O€3 NpereH3uit Ba ONACHBIU M HeoOOCIHIOBAHIIBIN
panuKa HU3M YECTOUCHUS HOPM:

<~ HeobxonuMo bonee molpobHO U3YIUTH MPodIIeMy Oolbiel THd-
depeHIHaIUU HOPM TJIOTHOCTH C VYETOM OCODCHIIOCTEN TeppHi-

TOPHH U JOPOXHON CeTH U ¢ OOJIBLIUM OTpaKeHUEM B HUX CTA-

TUCTHYECKOM IMPUPOALI IIOKA3ZATENEM CTENEIH YIDIOTIVCHMSI

rpyHTa. Ilpu 3TOM perHoHILHYI0 HUddepeHIMauuIo HOPM

MIOTHOCTHU CleAyeT coyerarb ¢ Iu@pdpepeHIHaued pacyeTHbIX

XapaKTCPUCTHK I'PYHTA 3EMJIAHOIO ITOJIOTHA, UCHTONB3YEMbIX IIPH

INIPpOECKTUPOBAHNH NOPOXHBIX ONCKI,

< CHEAYeT YCUIMTD paboThl ITO CO3JAHNIO CUCTEMBI K CPEACTB Olie-
PATUBHOIO KOHTPOJISA IPYHTOB, MCHOJIL3YEMEIX B 3eMJISSTHOM I10-
JIOTHE (CTENEHD YBIAXHEHUsI, COCTaB, CTEIeHb YILUIOTHEHMS);

< HeoOXOIUMO MPOJOJDKUTHL COBEPUIEHCTBOBAHHE TEXHOJOTHHU M

CPEACTB YIUIOTHEHHS IPYHTOB B JOPOXHOM CTPOUTENHLCTBE C

yuieToM oco0OI BaXXHOCTH 3TOro 3JIEMEHTA TEXHOJOIMU B obGec-

ITEYCHUH KaYecTBa U HOJITOBEYHOCTH KOHCTPYKIIHUH.
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