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[IPOYHOCTE M AEDOPMALIMH PASAMYHBIX 30H CEYEHMA
BETOHHOIr O UHAHHAPA [1PH CHATHMH

KAPAIIETHH K. C, KAPATIETAH &K, A

Muanxo-mexannneckme CHOHCTBA GETOMA CYMIECTREHHO SamMCHT OT BAam-
HOCTH Cpeanl H 4eM HHE BAGMHOCTD, TeMm MEHBUIE TPOMHOCTE H BoAbme ne-
gopmatunn, Husxan sramuoery CPEADL NPHBOAHT K Ofie3nomHBanio GeroHa W
TEM CAMBIM K NPHOCTAHABAMBANNLG pogecea ero teepaenna. Oauako orpuya-
TEABHOE BAHAHHE HCMAPERHN Ha NpouiocTs GeTona ne OFPAHHYHBAETCH TOALKO
atum. K. C. Kapanersn HECACAOBAHHAME aHHIOTPONHEIX CBOMCTE GeToHa yeTa-
HOBHA H ADYroff MeXaHM3EM OTpHUaTeALHOPD BAHAHHA HCNAPEHEA Ha NPouHOCTS
H aedopmatierocts Geroma [11], Kax WIBECTHO, TIPH YRAGAKE H YHAOTHeNHH
BETOHa MIAMIIHAA BOZA, OTHHMAfCH HABEPX, [0 MYTH MacTHYHO 3agepauBaet-
CA TIO 3EPHAMH 3aNOAHHTEAH & BHge npocaoex. Corracuno K. Kapanersuy,
¢ HCTMApeHHeM 8THX MpPOCAGEK OCTAaBWIMECH Ha My MeCTax mycToTor (gedienrto )
HPHBOAAT K CHEMEHMIO MPOTHOCTH M yBEANHYEHHIO Aedopmaunin Getona, a npa
BOADHACBULEHHE BeTOHa HMeeT MecTo ofipatoe asacnue |8, 11], Creunassun
MCTAEAECHH BIp MHIRITH aBTDpUB AatHosg CTAThH e Pad NMOAHGCThHI noaATBep-
aHan ato [13]. Orsernm, wro YRAZAHHLIE HANPABAEHHDIE AeEKTHl ABAMIOTCSN
MPHUMHOR TakMe HEOIHHAKOBOCTH CHOHOTE OETOHOB B pPa3AMuHBIX Hampanae-
AHAX M, kax noxasas K. C, Kapanersn, ux OTPHUATEABHOS BAHAHHE SapHcpT
OT HAOPABACHHA CHRHMalomed o PACTArHBAIOWIEH Harpy30K 110 OTHOWEHMID K
CADHM GETOMHPOBAHHE M Gojee CYULECTREWHO B TOM CAy4ae, Korga ofipasymw
HENIMTEIBAIOTC A TEPREMANKYAAPHO €A0NY DETONMPOBAHHA, Tak kKak B SToM cay-
Hae ocaabaenie cedenis obpasuon ABPEETAMH NOAYHAETCR HauGoAbwee |3, 6l

Orpuparessioe samnmme METAPERMA M HCYeQHOBEHMA BOAHBIX Npocioes
Ha [PHIHKO-MEXAHHYECKHE COOHCTD OETOHA CYWECTEEHHO 3aBHOMT oT pasMe-
POB NONEQEYHOrO cedenns GETOHHOrO 3AeMENTA [7, 13]. Ecan paccMaToHEaTh
NMpHIOTORARHHBIS H3 DAHOTO it TOFD Ke EI‘E'I'UH.-E ABa QHJ‘.HHAP& P‘ﬁﬂ.'\“‘il‘{bIK AHa=
METPOB, TO @ Peay¥abTare BBICHIXaHH A !_.EH.'lHH'.IP MAaAOTO ."I.Ha.‘l-'[E'J'F}-E MOMET BLL-
COXHYTH MOAHOCTDIO H NOSTOMY €ro MpoMHOCTH OYAET OTHOCHTEADHO Membiue,
e flpUqHUCTb ".:ll:l.-\blillﬁl"f_'l HJT_'\F!’H,’[PJ. TaAK R4 CeYEHHE noC AL THErD BRICOXHET
HactHuno, Buestranme HAPYHHDIX CADCE DOABWIONO UMAWHAPA npuseser & To-
MY, MTO nposHocts GetoEa B svol HAUTH GYIeT SHAYMTEARHO MEHBINE, YiM B
PO HeBulcoxwedt Azposof wacta, Bee cxazannoe s NOAXOH Mepe OTHOCHTCH i
H MOIYAID AeipOpMauud fetTona.

Ara yerawossenns  xax HAMENACTCA  NPOMHOCTH GETOHA OT Hapysubix
CADER 8 TAYOL OeTOHHOTO adeMenTa 3 KOAMUECTREHHOR OLEHRN poAN HONAPENH Y
AOAHBIX NPOCAOER B CHIGKEHHN NpOYHOCTH &t MOZYAA AchopManity GeTona 1ia-
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Ml NG CTEUHAALHOH METOZHKE GBIAH MOCTABAEHB DIRITHL, PDEIYABTATHL KOTORLIX
# MpHROAATCH B AaHHON pabote,

HtHH’TEI!HI{ﬁ NOZBEPTaAl MaAble UHAHHApHMCCOKHE OEI_FF_H.H-EDI AHaMeT oM
:_ﬁ ¢u, Bhicotoir 18 cm. xoropele BHOYpHBaAM M3 GOABWOre UWAHHApS
{d =30 em, & = 140 em). Boasmoii unauBap Gma #arorosaen K. €. Kapa-
nersHoM B 1954 r. w3 TydoGerona cocrama 1:1, 80:225 B/l = 143,
U= 261 wre/m®, TTocae narotosacHna nepepre 3 roga Goanmol yuARNAp Xpa-
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Prar, 1.

HHACA B OOMEIUCHHH AalOpaToOpHH BO BAAMHBIX YCAOBHAX, 3 JaAfe 0 MOMEH-
T4 GuEGYPHBAHHA W3 HEro B Bodpacte 23 AST MaABX UMAHHpHueckux ofpas
LOH — [ OTEDRITHIM Hehou.

ﬂ.ﬂ.ﬂ; YCTRHOBAGHHA 3AKOHOMEPHOCTH HIMEHEHHA MPOHHOOTH M MOAYAH [Jo-
(popMauny GeroMa IO NOUEPEMHOMY CeY¢HHID DOABIIOTD OHAMHApPA B PAaaHaAb-
HbiX HATIPABACHIEAX © HAPYMHBIX CAOER A0 OCH Maible UHAHHApHYeCKHE oOpas-
une subyprsasn wa 4-x zon (1, I, 11 & IV). [Tpn atom oce maroro yuanuapa,
mBhfypennoro #a 3ou 1V, coBmagasa © ocbi GOADIIOrO UHAHHAPS {qpur. 1). Os-
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Pajlbl M3 ¥KAIAHHDIX 30H MCOBITBIBAAH CPa3y MOCAE HX spibypunanua. Kpome
STOrO, Arf HCCACAOBAHKA BAHAHUA MCOApPeHHA BOZHBIX NOPOCAODER Ha npoy-
HOETD W AeQOpMalHu GeToHa TPH CHATHH HEKOTOPOE KOAMYECTEO o6pasyon,
enlOypennbix H3 3o0um [l, Gmno MenbiTamo nocae PasSHBIX CPOKORE BbICHIXAHHHA
(4, 8 & 12 mecauer) s obmumbix AafiopaTopHBIX YCAOBHRX,

Henviranue o6pasuon NPUHABOAHAOCh OAHOKDATHBM CTYTIEHYATBIM MOBH-
IEHHEM CHRHMAROWEH Harpyakn c BLLAEDHKON NOA KAMEADH CTYNCHBIG AHMIE Ha
BpeMil, HEOGXOANMOR AAH BIATHA OTCHETOR NO MHKPOHHBIM HHANKATOPAM, HoTh-
PBIMH MIMEPAAHCH NPOAOABHEIE M nonepewnne gedopmaunn, Bonay DrpaHi-
HEHHOrO KOAH4ecTRa O0pasyon B Ka#mAOM €AyYae HCMBITHBAAHCE TO 2—3 ob-
pasua. B onsirax ¢ ofipaanamu, nuOypennnni wa 3o0m I, I1, 111 & IV smakcu-
MAABHBIH pa3fipoc MPOMHOCTH NPH KCbITaHNH J-x obpaagon coctasma +04%
a J-x obpaauos — +0.8 1 —0.4%. B onmrax me ¢ BhICRIXAIOWHMHT ofpazia-
MH, BLOYpeRNbIMH H3 zomm |1, Makcusmaisnmii pasBpoc no  npouHocTH mpw
AenbTannn 2-x obpasuos coctanis - 0.4%. a NpH HenBlTakkk 3-x obpasyon—
+73 w —4,6%. MMpounocri, kacareanmbie MOAYAM AEPOPMAUMH H ROAQ(H-
unento [lyaccona peex menmranusix 00pa3uos N0 AAHHEIM ITHX ONBITOB NpH-
Bexennt B Taba. 1 u 2, a kpuswie gegopmanni — na pur. 1. [Tpuues, moayan
Aepopmauny i xoaqupiuwenter [lyaccona npwsegenst npu pasawsmerx Hanpa-
MENHAX AR TOFO, 4TOOBI MOKASATH YETKO HX HaMeHeHHe B 3aBHCHMOCTH OT He-
AutHHbL Hanpaxenus, Orverum raxsme, wro 8 1aba. 1w 2 wag MepTaME VKa-
JaHBl aOCOATOTHBIE 3IUAYCHMA PACCMATPHEALMBIX XAPAKTEPHCTHR, 4 NMOZ Uepra-
MH oum BeIpaxienn 8 npouenrax. [lpn avom, B Taba, 1 3a 1009 NPMHATE 3Ha-
HEHHA XapaxrepHcTHR 3oHm [, a o Tata. 2 — snauenus XaPAKTEPHCTHE Tex o6-
pasuos, KoTopue GBIAN BMOYpeHs u3 3omm || ¥ enmTann cpa3ay Geas npexsa-
PHTEADHOrO BHICHIXARNA,

Taffauga T
xnpﬂuTEpul'ﬂ[x}T BaToid 10 AauMMM HEILTnHRA nEFa_\gugl
NLOYPeUABE HY PASAMMHKY 30E OHAHHADS
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100 93 99 98 98 | 97 76 TRy 1157 333 | 109
1 118_3 2.9 _1-1_3 135 108 93 ﬂ' 0,150 0,162 0.179] 0,204
100 o4 100 99 95 | 9§ Y8 127 123 | 115 | 106
W 1a85 25.8 ﬁ'?f 126 10 _ 95| 8l 0.118| 0.132 0.155} 0,193
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ITo zanmeist TaBa, 1 b pesyabrare BucExaHn obbemHan macca soun | Aa
33% meunwme, uem ofbemnan Macca ocTaABHBIX 308, ‘@ NPOYHOCTh Geroa ®
soHe | orasarace Ha 26% mnmme npoumocrs Geroma m aome 1V, Hekoropoe
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AUHTEABHOE, HO 3aKOHOMECPHOE CHHEHHE NPOTHOCTH GeToHa Habawaaercs
3 sonax |l u 1], Kasecroenno anasoruuman sagoHoMepHOCT HMeeT MecTo
€ H3MEHEHHEM MOAyAR aedopMaumn Getosa no rAyGHHe UWAMHApa ¢ Toil
AL pasHELEeR, 410 OTPHUATEALHOE BAMSHHE HBMCHXGHHA HA MOAYABR aediop-
Maguy Gerona 8 aone | oxasarccs Goace CYWECTHOHHBIM 3 3ARHCHT OT HEARMH-
| CHMMMANOILErD HANPRIKEHHA — NPt waMenennn Hanpamenun ot () g0 15 MITa
A Moayan aepopmayni cocrasaser 35—17%. Kposme avoro, npn ogmom u
OW e HANPAMEHNH Moayabp Acopmaygnn ofipasygos, SsbOYPeHHBIX W3 30w
1 T e IV npakruveckn oannaxon.

Tatauge 2
Kapanroprorinn Guarona (1o gannmes ofpasyon, aubypewises ua soun [ geswngpa,
WEHMTANKWE OCAE PAILEMMME CRORGR NMOMIANKE

by - L] i
) 3 |¥.E M we m
vm = 7 E.;: s u.l.ylbzaf-'?ﬂplll: Kospguywent [Tyacconn
-3 £, (T8 MMas10 }'z.r FAMpRESIMN | gpw waopemanin (MITa)
Sa8g |2ealz= (MIla)
o, - E o = = (4
Bigs |fEulEs
Eese O3aiB2 o | s |10 15 |2 | 5]w]is|[a
0 1683 24,1 | 142 | 124 I 108 92| 78| 0.135 0,152} 0.174) 0.210
100 | 100) 100 ) 100 ) 1006 | 100 | 100 | 100.| 100 | 100 | 100
i 1547 234 | 77 | 74 | 72 | 69 | 67 |0.100) 0.120] 0.150( 0.204
92 97 54 60 &7 73 86 L] 19 86 97
8 18012191 72 | 70 | 69 67 | 66 | 0,093 0,114 0,148 0.214
51 91 31 56 | 64 73 85 68 75 45 102
12 1519 1 19.8 | 69 | 67 | 66 | 64 | — |0.080] 0.112§0.158f —
80 8z 40 4 &1 T0 59 T4 21 =
|

_ Bricvixanue sonmr | oxasano CYIIECTREHHDE BAHAHHE B Ha RoadugsenT
H}aomna (raba. I). Kax suanm, NpH HEBLCORHX HaNpREMeHHAX RoadpHUHEHT
llyaccosa obpasuon, nmbypennnix us sonw |, samerHo sembme, wem oGpaz-
L08, BNOYPEHHBIX H3 OCTAABHMX TPEX 30H, DANAKO C VBEAMYEHHEM HampAe-
HItH 3Ta pasHHia NPaKTHYECKH CTHPACTCH.

Taxnm ofipazom, smcwixasme HapyvHoro ciom BGoAblLOro OeTOMHOTO [H-
AHEADE NEUBEAD K CYIUCCTBEHHOMY CHHMEHMIO &rp MPOYHOCTH, MOAYAAR Aefop-
'HI!.LHH B ROBQEHUHENTA III}'accoHa. HTO MOFAD RBHTBCS CAEACTBHEM CAGAVID-
HWHX npHYH,

1, Otesaommsanne HipYMHBL CAbEn OeTOMHOrO UMANWApa M 0 CORSH C
BTHM NpewACApeMoiioe NPeXpalicHie NpPoyeccs TREPACHIN

2 Mugporpemsuontpasosanie ia-3a BHYTPEHHIEX HATpHMEHE, Bbiapa-
HEIX HepanHOoMepnoil Yoaaxoi cedeina Goabworo gannapa. [lo mepe pmemxa-
HIUL HOpYAROrD CAOR, YCRAKA KOTOPOro ropasao Goabuwe, ves Gosce rayGokux
CAOEH, MMKPOTPEIHHOGOpAIOBANME NOCTENCHHO OXBATHIBAET O0Aee FAYHOKHE
caom. Yem menbiie vaamHocTs cpeam, Tem Boasie PAYGHHA UBICBIXANNN, A CAE-
ACBATEARHO, M CTENCHD PASYTINOTHEHHA GETOHE MMRPOTPEIEMHAMIL;



3. Henapenne 0BpaloBaBMACA NOZ IepHAMH JAMOAHHTEAR BOAHBIX npo-
CAOEK H B CBASH € BTHM OTPHUATEAbHOE BAHHHE OCTABUIMXCA Ha HX MecTax
nyctor (aedekron),

Orpruareanioe sansume NEPETHCACHHBIX (PAKTOPOB Ha NMpPoOUHOCTE MOJAYAL
AEQOPMAUUH BETORA NPH ero BHCHXaHNN B GosburHeTEE Cayvaen mpomexour
OAMOBpEMENHG T HOSTOMY AN KOAHYECTBEHHON OLECHKH BAMAHN HHTEECY -
WErY Hac axTopa onbTel HeoOxoaHMo Gmiao NOCTABHTL 10 TAKOH MeToiMKe,
RUTOPAs NO3BOAMAE 6B N0 BOIMOMHOCTH WexAKOHHTE BAHAHHE OCTAABMBIX (hak-
ropor. Kax 6yaer norasano HHAE, TIPOBEAEHHDIE HAMH  HCCAAOBAHHS Ra
DEELMA CTAPBIM GETCHOM NOZBOARIOT KOANGECTREHNO OUERHTD CHHMCHHE TPOY-
HOCTH H Moayas Aepopsannn GeTopa, BEIZBEAHHOE OTPMUATEABHBIM BAHAHHEM
HETRDEHNH BOIHBIX TROCAGER,

Ha anaxusa sawmx onsirus AJHHBIX CACLYET, YTO, TOCKOADRY BOABINON
BeTonRL UHAMHAD, N3 KOTOpOro Guiam BMBYPUHE Masbe UHAHHAPYL, nepehie
3 roga nocae warorosasus APAHHACA BO BAAMHBIX YCAOBMAX, TO B Teueume
ATOTO. BREMCHH OH HOPMAABHO TEepaer M NpHOGPER MAKCHMAABHD BOAMOAIH YD
npounocts. Yuurmean aro, HYMHG YTREDMAATD, 4TO B RaHHOM CAyHae Hego-
0Op NPOYHOCTH M3-33 Hapymenns IPOLBCCA HOPMAALHOrD TREDAEHHA He HMEA
Mecra, Ha-za soicokoit xamuocr CPULABL 33 3T0 BPeMA CHMIKCHHE HpouHoCTH
H MORYAR ACPOPMAUMH He MOTAD HPOHZONTH W aa CHET OCTAABHHX J8¥yx qax-
TOPOB, HEPABHOMEPUOH Yoagwi, a TAKHE HENAPEHKA BOAHMIX TNPOCADeR.

Taxuy ofpazom, nabrmwaaemoe B OHAIMY ONBITAX CHUMEHHE NpovyHoCTI M
MOLYAN AepopManusn Getona sons | GoABINOro GeToNHoro UMAHHADE, B OcHOE-
HOM, NPOHIO0WAD B TeweHue nocaeaywmny 20 aer, koraa srtor GeTOHHRIE 11H-
AHHAD HAXOINACH UL OTRPMTRIM HeGoMm. Ba sru 20 ALT BR3BANHOE KAHMATH-
ACCKHMI YCADBHAME  NONEpeMeRioe  yaramuenne H BHICHIXGHHE, HECOMHEeHHO,
IPEBEAR K MHOroKpaTHOMY HaGyXaunmio i YCalke OETOHA HAPYMHOTO CAOR I Toy
CaMBiM K ero pasynaorEenmio. O6 aTom CBHAETCABCTEYET TO, MTO GOABIHH-
ETBO  MaABIX UMAMMIGOS, KOTOpPBIE GLIAH Bubypeasr u3 somm I, orasanics me-
NRHEOIHBIMHE I8N0  HCNBITAHNE. Oanaso, sro CIIE He HBARETCH AOCTATOUHbIM
OCHOBAHHEM, YTOGM MpasHAbHO CYANTL, 9TO0 HBARAOCH  OCHOBHON TR HH O
CHIRCHUA IPOYHOCTH B Mogyasm AepopMauin Getona ¥ soHe |, suismammoe e
FABHOMEDHBIM HalyXaumem u yeagxof, MHEPOTpEIHIoOOpa30BaNNe AN Hema-
PERRE BOAEBIX npocaoer. Yrobm c1esats no A4HHOMY BOMPOCY NEasHABHOE 33-
KAKIYCHHE, Havy Elb].'l.l-f NeCTaBACH R C][EQHE.’LHHH[E OnNRTE © HHENKHKJEHMH
ODpaaasi, BudYpeHHbIMK 13 soum | 8 BO3PACTE 23 AeT M MonBiTAHHBIMI e
pea 4, 8 n 12 mec, npicvixanug u OObIMEBIX AabopaTopHbIX yeaosnax (raGa. 2).

Kak suano us tada. 2, PBPICHIXaHHe 0bpasuos, swmbypenusix #s somn 1,
IPHBEAD K YCTOHSHBOMY CHHMEHWIO Hx MPONHOCTH, MOAYAS  aeopMaums #
woatguunenra [yaccona. B pesyanrare 12-Mecaunore nmebxanns HpoYHoOCTL
yMeubuinaacs va 18%, a wmogyas ACPODMALNY B SADHCHMOCTH OT HanpAme-
s — na 31—30%, IMpu srom, CAA MOAYAS AeQOPMalME TeM GoAblire, wen
HHMe CmHMaowee nanpsmenne. Taxan me S3AKOHOMEDHOCTD HMEET MecTd H o
CHIIGEHHEM  RO3(HUMenTa ﬂ}rac-:mta—yse.-\w-mfm:t HATNIPHMEHER o1 3 Ao
15 MITa npusero & cammenio STOro. RosppHunenta wa 35,3—9,2%. Ma jan-
HbX TalA. 2 Takme caeayer, 4T GeHOBMER HACTD CHHMEHHA MOAYAR Aedopma-
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1 xoapuunenta [lyaccona nponzowaa 3a nepame 4 mec. snicmxaunn, Ha
fir. 1 AcHo BMAHO Kox HE3HaYHTEAbH3 PACKOAHMOCTE KDHBBIX Kak [oneped-
BX, Tax H NPoI0ABHBIX As(opmauHii ofpa3pos, KOTOpHE BECHXAAH 4. 8
MECALLED,

Takum ofipasos, CYMECTHEHHOE CHIMKEHHE NPOUHOCTH, MOAYAR AediopMma-
i 0 Kos(ipuunenta [lyaccona 3a KOPOTKOE BPEMR BHICHIXAHHA CRUAETEAD-
ETHYET O TOM, 4TO OCHOBHON NPHYHHOW BCEFD BTOFD SBASETCH OTPHUATEABHOE
BAHAHHE TeX nyoror f,nnq:eufw}. KOTOpbE CCTEMTON Ha MeECcTaX BOAHBIX Npo-
CADEK NOCAE WX HOAPEHHE,

o aannmm 1aba. 1 nocae 20-aetero Haxomaenus GOALUIOrO UHAHHAPS
104 OTKpuTHIM Helom npodsocts Gerona sons: | no cpaskenio ¢ nposutocTiio
ferona noaone 11 enmanaacs na 20.8%, a coornercruyiomes cimente MoAYAN
aepopmaymy (npu ¢ = 10 MITa) cocrammao 22,3%. Memay tem, no xamnnis
Ta6A. 2 nocae 12-mecrunoro smcwxanns ofipasyon, nmbypennnx ua soumt |1
ctmenie npownocti aoctirae 18%, a smoayan teopMaunn npH ToM e Ha-
:ﬁpxmﬁﬂ““—agq{l. BTI!. AHHBME NOKaABRAKIT, YTD CHHMCHHC I‘IPO'IHI‘.}{lTEﬁ' [
OOONX BTHX CAYNUAN NPakTHYCCKI OAHHAKORD, A CHHMKEHHE MOAYAR gedopma-
UHN B nepuoM CAYMAE JHANHTEABHO Medbine. Yxasawnele Jamwne xaw Byaro
'l:ph'l'HH-Dp:‘tnT APYE APYrY. Tak Kak Xa2asoch, 4T0 CHIMEHHE NPOYHOCTH H MO-
ayas aegopmapmn Herona 8 sone | Goasmoro graMEIpa 30AMHO GBIAO MOAY-
HHTHCR ropasio Doabue, wes Tex obpasuob, KOTOphie ObIAM BEIOYpEHLL H3 30-
i Il w ucnmranw nocae 12-mecaunoro smesixanns. Oanako, s3pech HiKakuz
MPOTHBOpEaHE HET, TAK Kak BCe 370 3aBHCHT or ycaoswi onwtros, [lpw aam-
iﬁu.&nnnm XpaHtHHK oGpasHOE NO0A OTEPNTMM HelOM, 3 B HAWHX ONNITAX BTO
:ﬂpﬂnﬂdmﬂﬂm Eﬁ ART, BUChMA BamHLMM ABAHETCH BpEME rofa, KOria H3 DOAL=-
MOre UMAHAAPA Obiay sebypenn ¥ Hensitaus ofpasust. Eean aro cgpenano a
AETHRHI nepuos M GAarolaps HESBCOKOH BAAMHOCTH BOAHBIE NPOCACHEW yone-
;mi Yise HCOAPHTBCR, TO CHHMEHHe [POYHOCTH H MOZYAA JedopMauMu Gyaer
'HchHMa,\thm a4 BCAH 3ITO CIeAaHD BECHI}H HAH OCEHBI, TD ECTb THPH BLICO-
KON BAZMHOCTH Cpeabi, M BOIHLE OPOCACHKM COXPAHHAHCH HAH HCOAPHANCL
HACTHYHO, TO 5T0 CHHMEHMe Gyaer Hessauwnreapmsm. Konxperno s sbumeonu-
CAHHBIX HaWAX ONbITax 00pasun Gelaw BWGYpeRsl M3  OGOABIIOTO UHAMHApS
;,;.la;#llbm. H HMeHHD moaToMy ObmemMHas Macca OeToHa B 30HE | (1628 krim?)
"mn OTARMAETCA oT ODnemboa maccw 3chse 11, (1683 xr/v?). Memay tem:
obnemMBas Macca obpasuos, ssatax #3 soust 1] nocae 12-secaunoro swicbixa-
g ¢ 1683 xr/w? cumanaacn a0 15319 wr/se’. Tor axr, wro o6memnan Macca
Aot | no seimeyKasaHHol NPHYHHE 0X33aA3Ch HEIHAYHTEABHO HHme ofinem-
Hﬁ sacenl soim Il A0 SHcHMXaRHA, 4 MPONHOCTE B MOAYAbL AeopMagii cy-
_;l__Eﬂ_L‘TutHHu CHUNANCH, NOIDOARET CALAATH DECHMA BAMHLIE OHOOL — CHHIKU-
Mo NPOMHOETH M oLO0CHHO MOAVAR JeQOpMAlNH, DBINLAHHOC HCOADCHMEM DO~
X NPOCAOEK, CYIIECTHEHNO M TOTAa, KOTAS MMEET MECTO MX MACTHUHOE Hene-
éﬁqnﬂh OAuAcHAeTCA T0 TeM, NTO SCAIl BOANbID MPOCAOIRKE MacTHHIO HEmpH-
AHCh, TO YIKE OHE e MOUYT I NoANOH Mepe CHOCOOCTRORATL ROCTIPHATHIO M pacs
PEALACHMIO WATHYHRN W YAV HUIEHHIO HATPAMENHOr0 COCTOARNR creaetTa Getoma,
Taxum ofipasos, ucnapenite BOAHRX NPOCAOEK NMPHEOANT K MPOUHOCTHORN
b ALPOPMAYKOHNON HEOZNOPOAHOCTH GETOMA, & CACAOBATEABHO, H K MEOAHO-
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POIHOMY Hanpssennomy COCTOAHMIO  Ceupnps JAEMEHTOB  KeaeaoBeToHHbIx
RUHCTOYROMA g flpolecce ux akcnayartagmm, Caeayer OTMETHTD, 4TO cpasy
THENe A H3I‘DTUEJ‘|EHHH ﬁe’rnmmro EL’I.E.‘MEHTEI, noKa HEI'LHPEHHE AOIHDM X MEOCADEY
HE Havarocy, To Geron DAHOPOAEH, & B gaabeiimen g FABHCHMOCTH OF BAdM-
HOCTH cpeamt u pasmepos MONEPEYHOro cevenna sieMenta BeTOH MOmeT ocTaTn-
cH D.IHDPD.E]IMH. CTATH HEDAEIDPD,&HMM H, Ha]{DHEJ'I_!,, CTaTh EHEPBH HEDﬂEIﬂpG.}—
HBIM, @ B JaibHeRiuwem pHomp oavopoanmM. JAsx  pcnocrs Goree nogpobun
QCTAHOBMMCA Ha TPex yicasammnix CAVYANX,

f. EE‘TDHnmﬁ FACMEHT CHaYaAsn OIHOpOIeH W DCETAETCH TAKHM B JddAbHeF-
wer. Crasannoe umeer MECTO B TOM CAY9ae, worga BABMNOCTE CPEALE BMCOKAR
H MOaTOMy HemapenHe BOAHLIX POCAceR He nmeet Mecta, To me CAMOE Hppey
MECTO M TOrga, KOrga Mcnapeume ua BALMEHTA HOKAIOYEHD nyTem HAOARIHE Has
PY#Holi nosepxuoctn, B o6owx STHE CAYHANX BAHNHME Macuitabiorg thaktin-
Hd Ha SaHOopoINacTs feToua OTNagaeT,

2. Beronnmii BABMENT CHawWaAg PAHODOACH, § 8 JaAbHETmem Mo Mepe Bm-
LBIX3UMA B HCOapenHMs Bogmbx NPOCADER CTAHOBHTCH HeGanopogunm. Crazan-
HOE HMEET MECTO B Tou CAYHae, woria paamepn NONEPERHONS CEHEHHA IABMDY-
Ta Boabmde, g AHHOCTL CPEAD HeBBICOKAS M NOATOMY HOnApeHHe BOAHLX npo-
CADEK NIPOMEXOANT HacTHYHO, To BCTh M3 MaCTH Ceuenin,

3. Berounmi FAEMEHT CHavara oamopojen, a m AAABHEHINEM 10 Mepe Bui-
CRIXAHHA CHepsa CraHomHTCH HEOXHOPOAHMM M B Wrore promg OAHOPOAHBIM,
Crasannoe umeer MECTO. B TOM CAYUZe, Kopga PAIMEDH NOMEPEUHOTO coupuin
dAEMCHTA HeGoabmMe, BAamHOCTY CPEAB HEBLICOXAR W Ho 370l NPHYHHE Hena-
PERME MOCTENeNHO oxBaThBaeT BCE cevenye,

ITo aannpiv a6y, 1 NPauHoCTL GeToHa B ome | Goxpmoro beronnoro un-
AHHApa coctasazer 191 Mlla. 5 YEPeAMCHBAR NpoyHoeTh GeTona OETAABHIIX
TPEX S0H, NpovmocTH KOTOPLIX Apyr o1 apyra OTAHYAIOTCH BeCbMa Heanagy-
TeAbHO, coctamaner 24,9 MIla, 1o CCTh. MPOUHOCTd GETOMA B ARpOBON wacTy
uauHapa ma 30% senme, qen MPOUROCTE GETOHA B HapymuoM cace (zoma 1),
Ecan yuecrs, uro TOMUMHA HapY#HOMO cADg & PAAKBABHOM HaNpanAeHMHN co-
CTREASAT 9 oM, 1o pp faomazs cocragager 59% or ofmied MACIIALH WH AN o-
Pa amaxerpom 30 cm, Torga HECYWas  cnocobuocTs  Takere UHAHMApa [o
YCPEAHEHHON npounocti AAPOBOH 4acTH cocTamaser 488 T, & C YHETOM HoHE-
HCHHOR NpouHocTi Hapyauory caom— 411 3, 15 ecry Hi-38 HCNApEHNA pog-
HBIX NIpOcAOER B npeacaax sompr | HeCYwas cnocobHocTs  Tamoro IAEMEHTY
Citiansack wa 16%. Broaye AOHATHO, 4T0 MpH pHAMHApe Menpiuers AMEMET Py
HECYUIa A ClocoBRoeTh ¥YMeHbmAACH 6By Blle GoAbine ¥ g NPCALAE AN UHAHHNZI-
Pa anamerpon 18 owm {vuwrbigay WCTADEHHE SOAHBIX NpoCcADes o BCEMY (-
YeHWI0) vae cocTanmaa Gu 23 Yo

Hexozn ua COBPEMEHBLIX NPEACTaBASHIE o MEXAHIBME NOASYUECTH Gevo-
H#, BNOAHe lTﬂI!HTf!O. T Hﬂ,‘L.!}"tEfTb {iE'l'ﬂHCI B IE&PJ'H'EHGM CoAhE ﬁETI}IIHﬂFD L=
MHApa Byaer Hamuors Goabiue, gey AAPOBOH YacTi, Oug Bya¢T Goabue, p
IOTOMY. 4TO CHHMmeHNe NpounocTy H MOAYAS Acdopsmauun p Nponecce Momape-
HI BOAHLIX Npocacer npHaeger x HAKONAEHUIO ¥Npyrux ABHOPMAUHE 1O Me-
Pe Cnaga Mogyan Avpopmaunn. Feam vaxoi DeToHub UHAHHAD 3arpyaurte
AAHTEABHOR Caiimarouef HArpyskod, 1o B moment JATPYMEHHA YOpyro-Mruos
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glias AcOpMalls NMo BCeMy CeHeHHIO fyier DAHZ H Ta e, @ HaNpAMEHHE
JAEe MECTKOH RAPOBOH HACTH OKAMETCA TOPAIAR0 Goapie, 4em B Goaee no-
ATAHBOM HapYHHOM CAOC. [locae artora, 6GAarogaps OGOAbMER TOA3YHECTH
FHCHOTO CAOH, HAYHETCH TEPEPACTPLITACHEE HATIPEIMEHHIL BO DPEMEHH H B
ABTATE HTOTO HANPRMEHHe B MAPOBOH HacTH CYNIECTHEHHO AO3PACTET, 4 B
FHHOM  CAde, HaobopoT, YMEHBIDHTCA. ﬂpn.lo.tmenne npoyecca nepepacnpe-
3 HANPAMENHiT B KOHCHHOM HTOre MPHBEAET K TOMY, HTO HACTYNMT, Wa-
OiEL, TaKOH MOMEHT, KOFla Hanpimedie OT HENOCPEACTBEHHOrD AeHcTai
BOTHKAABRON HATPY¥3KH B HAPYMHOM CAOC MOMET HCUEIHYTD W B NOCACLYIO-
STOT CAOH GYAET HECTH HATPYAIRY AHIID THOLTOABKY, NOCKOARKY OH RBANET-
WACTHIO OOUIErD BACMEHTA, HMEOYIEro MPOUHBIL KOWTAKT C AApOBORE ale
o, C yrasannoro mMoMenta HApYAHER CAON, B OCHOBHOM, OYAeT HTPATL POAL
BfoiiMm M JAIHTHOrD CAOA RIPOROI HACTH, MCRAMMAIOMEro HCMAPEHRC oA
§ibix TPOCADER, 4 CACAORATEARIO, H CHIMEHME MPOYHOLTH M MOIYAR Avipopaa-
t Berora sroin wacti. [lpn maanuun apMatTypnl Hanpaaenno-eopMrponan=
¢ COCTONRNE TAKOTD SACMERTA elie GOACE CADMNO. B arom caynae, Gaaropapn
BAHOPOAHON HOABYHECTH DD CedeHHIo, nepepacnpercAcite nmpnmmi np-
16T K FREAHMEHINO HATIPRMEHNA & apMaType ¥, HaoGopoT, X YMEHBIIEHHIO WA~
UKEHHA D GeToHe, MpHYeM HoAce MYBCTEHTEABHO B MApYMHOM CAOe, HEM &
Maposoii wacTH.

Taxim ofipasoM, M PACCMOTPEAH BAHHHNE HEOAHOPODAHOCTH fGetona 1
HanpAmenHO-AedopMHpoBakinoe cocTosuue GerowHoro  n mexesnbeToHHOr"
sxementa npn caarun, Oanaxo, snoAHe NOHATHO, MTO BAMAHHE HEOIHOPOAHO-
£TH GeToMa OTPHUATEABHO CKASMBAETCH Ha paﬁﬁ*‘rt SAEMEHTOR H OpH IpYTHA
WANPAMEHHBIX COCTORAHKAX. .

VeraHonAeHEbll HaMH TOT $awy, 9T0 TPOYHOCTE HAPYHKHBIX CAOCH BoAb=
mere URAHAApPA CYLIECTEEHHO MEHWbLIE, 4EM NPOYHOCTL €10 AAPOBOH HacTH,
WMASMBAET Wi HEOOXOAMMOCTH Y4HeTa STOrD (axTopa TPH NMPOLKTHPOBAHHMN Ge-
Whix # #eresoberonuniy xomcrpysunit. Jas aToro neobxoauMmo B CH u 11
IYCMOTPETh CNEQHAALHBIE KOSQILHEHT ycAOBHA paboThl; KOTODBIH A0A-
GhiTh YCTAHOBASH B 3ABHCHMOCTH OT Pa3MepOs MONEQEHHOrD CEMEHHA AL
EHTOR KOHCTPYRUHH, BAAMHBOCTH CpEibl H MOAOMEHHSA SAEMEHTOB HOHCTDYE-
i 1pi GeTOHHPOSAHIE.

Yiasaununiii (pakT SacTABASET OGpaTHTL BAMMaHHE €e Ha OAHH B THBIH
lBpripoc, Kag mamecTio, CymecTsyloT CTaHAapTHbIE HepaspyulaloyiHe METOADE
OnpesercHHR NPOUHOCTH fetoia Ha CmaTHe 3 KOWCTpPYEUMAX npiGopamm Me-
REIIMHECHOND  AEHCTONA TIVTEM ONpeieAcHHA KOCBCHHBIX XapARTEPHCTHR IIp0T-
e UheToHA — BeARYRHE OTCHOKA, pasdMepa oTTIERaTRa, VCHAHA CRAALIBAHITH
0 ROHCTPYRUKH, YCAGBHOIO HaTpRMEHER PR OTPHIBE. l_[p:r aTOM BCE ATH
PAKTEPHCTHEN  ONPEACARIOTCH HA  TIOHEPXHOCTH 3AEMEHTON ROHCTPYRUHA,
pBaA PEAYABTATH HAWGNX ONMTOR, NPHXOAMM K BHIBOAY, HTO NOAYHCHHYIO
MIt METOZAMH NPOMHOCTH GETONA MOMMHO OTHECTH KO BCEMY CEUEHHIO BAL-
| KONCTPYRUNM HeBADMCIIMO OT PAIMEpPOD. X CEYEHHI TOTAa, KOTAA BAdH-
HOCTH CPeAn WHICOKAN, M efle TOTAA, XOTAA PAIMEpH CEMEHHR IACMEHTA He-
MHe, 4 BAAMHOCTYL Cpeanl HenBiCoKad, [Tpn Goabluom CeMeRHH BACMCUTR
UW HEBBICOKON BAQMKHOCTH CPEABl BTOTO ACAATh HEABAH, TAK KAk NPOUHOCTH €rO
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HApVAHBIX CAOEB CYUICCTRBEHHO MEHBINE, Yo NpovHOCTE fapopol Hacte, Jan
YHETA NOBBINCHHON NPOMHOCTH AAPOBOH HacTH, MAOWMALL KOTUDOH MOMET OKa-
F4TLCA CYIMECTBEHHOH YacThio OBINel MAOIAaM CEYPHHA SAEMEHTA KOHCTPYH#
LHH, HEOGXOAMMO BEECTH CHEUHAABHBIH NORPaROUHBH KoagdHEHeHT,

PeayanTatal BbUmeOnHCARNBY OOMTOB i MPEHHHE HCCACZORZHMA ABTOPOR
[5—13] npusoanr & suimoay, ara, ecan BABIKHOCTE COEAbl HeBBCOKAH, TO 07-
PHLIATEALHO® BAMEHHE m:riapmnm H HCHEIHOBeHHE BOIHBIX NpGCAoes, ROTOpHLE
HPHEE.‘LHI‘DTEH C CaMOrsg Havaaa HATOTOBABHHA ﬁETDIlHﬂJ"U AAEMOHTA, HakAdAbI-
PALTCA Ha NOAOMHTEABHELE B(ERT, EMSBAHAN NPogEccoM TREPAEHHA BeTo-
#a. [losremy ofbtuno DIPEIBARCMaR KPHBAA HADACTAHRA TPOYHOCTH OETOHD
HO BREMEHN HE ABANETCA TOABKO CASACTBMEM MpOJONKHTEABHONO aiperTa
npoygccca teepaenya. Tak xax Menapenme Bogmbix NPOCADER MPHBOIHT ¥ no-
Tepe F-FIJ&EFTHEHJIDH A0AH IZ'IPU‘[E]CICTH EFETDHEl | YBEAHYEHHIO &ro ,J,I:[{}ﬂpH&THH—
HOCTH, HEUGXG,‘.‘EHMU B JABHCHMOCTH OT HBPBHTEPHETHK !'-!IﬂTEPHH..'LUB_. NpHMEHHE~
MBIX JAR APHPOTOBACHHSA GETOHE, YCAOHIH NpoNsBogcTsa PaBoeT M YCADBHA pa-
GOTEl GETOHHBIX M MeAe306ETOHHMX KOHCTPYKUMH NpHHATL BCE Mephi, 4To6i)
YMEHBIIHTD, &4 2CAKH BEDBMOMHD, TMOAHOCThI HEKAKYHTH DTP}EI!EI.TE.&I:HUU BAHA-
nne atoro Asaenna, Moo yvae otmevasw, yro u aHpanTponHsa GetoHa ofycaon-
APHA VEAZAHHBIMH HOJHBIMH NPOCAOHKAMH H, Kak MOKa3aAH MHOCOYHCACHHE®
onmret |3—13], see e daxropm, ROTOPLIE MPHBOIAT K YMEHBUICHHID KOAHYe-
€TB3 W PasMEPOE BOAHBIX NPOCAOLK, & CAEACBATCABHO, M OCTABLIMXCA Hi i<
MECTax NocAe HCnapenus nyctor (AeeKTOB), TEM CaMEIM VMEHBIAKT CTEMEHD
AHHSOTPONHH No npounocts n gedopmaunam. [loaromy amh uecaegosanus ma-
AAIOTCR HAOPABAAKMIHMHE 1AR YMEHDIDEHMH NOTEPH Z0AM NPOMHOCTH, Bb3EEH-
HOH HCnapeHWeM BOAHDIX NpOCAOEK,

Kax ¥uie GbIAC MOKaaaH0, B GOAbIHHCTEE CAYHacE OCETOHHbDIE JAEMCHTIH
ABAIOTCA HEOIHOPOAHO HACALJCTHEMHO-CTAPEIOIWMME TEAaMH, CBONCTBA KOTO-
PRIX HIMEHAIOTCA BO BRCMEHH B 3ABHCHMOCTH OT KOOpAHHAT. Teopua morayue-
CTH AAA 0AHOpOAHO-LTaperOWHY cpea pazpaborana H. X, Apyronsnom [1—4].

OcHoanbie dviaamm

1. Menapenue sognmy NPOCADER, KOTOPHIE OOPAZYWTCA MO 3€pHaMH 3a-
NUAHHTEARL BCACACTEHE OTMATHH  HIAHWHeN nogn HABEPX OPH YKASZEE o
FOAOTHEHHH GETOHa, OKaibIBAET OTPHUATEADHOE BAMsHHE Ha (hH3IHKO-MexaHH-
HeCKHe CROHCTREA Oeroma i caarun, Cray NPOMHOLTH B MOAYAR JeqopMaunn
GeToHa, B OCHOTHOM. ABASETCH cABACTEHEM Tex nycror (aedertos), ROTO@BIE
CCTATOTCR a3 MECTAY BOITHDLEY IT[HJ{'.\DEI;\' oo Mepe Hx if{flldpfiii{ﬂ.

2, Buissannoe HCNAPEHHEM BOAHBIX 1IPOCADER CHIMENHE MPOUHOCTH W Mn-
AYAR AeopMagHH BeTOHA CYILECTBCHHO IABHCHT OT BAAMRHOCTH Cpeanl BoMac-
nrrafisoro tharropa. C yoeinacuiew BAGHHOCTI CPeilm H pasmepos TTCHTE et~
HOO CEYeHHA TjE'TDHHfJI'rJ FACMOHTA OTPHULATEABHOE BAHARHe I[CHHPUHHH YMEeHL-
WAETCH, @ B ROJHOH CRELe, HESHBHCHMO O MaCT2OHOrD QPaKTopa, HCRAIOYASTER.

3.. B PEAYADTATE }!I..'.JIH.pEETH}I BOIZHLIX MPOCADER NPOHHOCTL Hap}’?ﬂlll:!?i
CADCE DETOHHOTO AEMEHTA MOMNer OHAIATBHCH CYINECTHOHMO MEHDIUIE, A Aeop-
MalHH Goabitie, uweM ero AgposoR wactw, YECAHHEHHEM HASMHOCTH Cpein
8T paiHHUa ¥YMCHBUIAETCA, 3 € YBEAHMCHHEM pasMeposn OOMERPEYROND CeHEHHT
OETOHHOID ALMEHTS — BOZDACTACT.,
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4. Henapesue soansix npocaoek #a HAPYHHBIX CADEE OETOHHOTO BAEMEH-
[UBOJAMT & ro. DPOYHOCTHOH H Ae(iopMALMOHHON HEOAHOPOAHOCTH IO ce-
i} B TEM CaMbiM K HEORHOPOAIHOMY HANPAKEHHOMY COCTOSHWIG BAeMel-
Ton AeAe300ETOHEBIX KOHCTPYRIIM,

" 5. C MoMenta M3roTOBAGHHS 6eTOHHOrO JAEMEHTH Ha MOAGHHTEABHOIN
MPOUECC ErO YNPONHENHH HAKAZABIBAETCA OTPHUATEABHOE BAHAHHE TEX TMycToHT
f_@nﬂmﬂ} KOTGPBIE OCTAIOTCH HA MECTAX BOJAMBIX NPOCADEK N0 Mepe HX HCna-
eiis, [loteps goam npouwsocts Geroma n YBEAHYERHe AefOPMATHEHOCTH, BLii-
‘Hﬁﬂne ATHM OTPHUATEABHBIM ABACHHEM, 3ABHCAT 0T pasAHMHBIX parTOpOB I
(BODMHOTHX CAYHAAK MOPYT OKa34THCA BECEMa 3HAYHTEADHDIMMH. Y UHTHIBAR 3TO,
HEOBXDAMMO B 3aBHCHMOCTH OT XapaKTEPHCTHR MATEpHAAOB, NpHMEHAEMHE A7
-"'i!rj:'T_qBﬁeHHH OETOMa, YCAOBMH NPOHIBEQACTEBA PaboT H YCAOBHM paboTer Ge-
HHBIX H HEAL00ETOHHBIX KOHCTPYRUUH TPHHATH BCE HeoGXOgHMBIE Mephi,
(MTOObL YMEHBUIHTD, & ECAH BOIMOMHO, MOAHOCTBIO HCKAIOUHTH Obpasopanie =
"'-E'ET'D'HI_, BOAHEIX npocanck. Beoe Te PARTOpL, KOTOPLIE YMCHBLOIAKOT HOAHYECTHO
J pasMepnl BOAHBIX NPOCAOEK, 4 CAEAOBATEABHO, H NYCTOT (aegesTon); Tem
@aumu FMEHBMIAIOT TMOTEPH) A0MNH NPOMHOCTH W ZedopManHi GeToHA.

0. Jdaa yuera oTpHUATEABHOrO BAMSHNA HCMapeHHE BOAHBIX NpocAdes Ha
APOHHOCTE 1t MOAyAL Aepopmaunit Gerona neobxoanmo 8 CH u IT npeayemor-
PETH CHCUMAABHEIN KOSQMHUHENT YCAOBHI paboTel, KOTOpMH, X0TH Ow Ha
MEPEBIX M0pax, A0A#EH ObITh YCTAHOBAGH B 3AEMCHMOCTH OT BAZMCHOCTH cpe-
,Abl, PaiMepoB MONMEPEYHOrD CEMEHHA SAEMEHTE KOHCTPVEUHE H &ro moADMeHHA
TpH GETOHHpOBAHHY.

T. Tlockoanky B peayabrate Menapenss BOAHBIX NPOCAGEK NpOMHOCTE Ha-
PYMHBEIX CAGEB GETOHHOTO 3ABMEHTA MOMET OKa3aTbCa CYLUIECTREHHO MEHBIOE,
8 JedopMauu Goabile, YeM EFO RAPOBOIH MacTH, CYIMECTBY IO HE HEDASPYILAN-
1LHE METOALD OUEHKH NPOMHOCTH DETOHA NyTesM ONpEIEASHHH KOCBOMHBIY NORa-
BATCAEH Ha TIODEPXMOCTH AAS DAEMEHTOR KOHETPYREUMH GOADIIOND CEMeHHA He-
NpHeMAeMb, DTHMH METOAAMH HEBOIMOMKHO Takime OUEHHTH NPONHOCTH HeTo-
A B KOHCTPYKUMAX B 33BHCHMOCTH 0T HaNPABAEHEA CHHMAIOMEH Harpysxn oo
OTHOLIEHHIO & CAOAM Oetonuponsnws. Jas yuera noesiuesdod mpogHOCTH #21-
POBCH HacTH GETOHHOMO DAEMENTA, a4 TAKIKE €r0 MOADMEHHA npu GeTouHpoBa-
HHE HEOOXOAHMO YCTAHOBHTD CHELHAABNBLE NONPARDUANE KoadipHuHeRTH.
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STRENGTH AND DEFORMATION OF DIFFERENT SECTION
ZONES OF A CONCRETE CYLINDER UPON COMPRESSION

K. 5 KARAPETIAN, K, A. KARAPETIAN
Summary

The paper deals with the results of experimental investigations
of strength and deformation of different section zones of a very old
concrete cylinder upon compression.

It has been established that the strength and modulus of defor-
mation of the external cylinder layer are considerably léss than the
strength and modulus of deformation of its kernel.
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