rJ1IABA NATAA

UCCNEQOBAHUA MHOIOCJIOMHOWU KNAAOKU

C BEPTUKAJIbHbIMA ANADPATMAMU

5.1. 3KCI19pI/IMeHTaJ1beIe uncenepgosaHna o6pa3u03 Knagkuy npuv

BHELUEeHTPeHHOM CXXaTuu

B xonue 40-x, Havane 50-x rogoB B.M1. Muj1oHOBBIM IO pyKO-
BoactBoM JI.M. Onnmuka u A.C. JIMutpreBa BIIepBbI€ OBIJIM ITPO-
BEJCHBI UCHBITAHUS Ha OOJbIINX 00pa3lax MHOTOCJAOMHON KJIagKu
C BepTUKaJIbHBIMM AuadparmMamMy Ha BHELEHTpeHHoe cxartue. Ha

350

2psn 113 psn

L0 i

4 pan [ 650

A 650 i.

Puc. 5.1.1. O6pa3seL Kono[LeBoU Knagku
C NepeBsA3Kov MonepeyHbIX CTEHOK

C NpoAJosbHLIMU B Kaxaom psgy (tvn ).
Wcnbitanus B.M. MunoHosa, LHVNCK

2

1,305 pan

2udpin

650

3350

510

6paa

Puc. 5.1.2. Obpasel konoaLeBovi Knaaku
C 1epeBsI3KOoV MoMepPeYHbIX CTEHOK

C MPOAOSbHLIMU Yeped 5 PsoB KNagku Mo BbICOTe
(tun 1l). Venbiranmusa B.M. MunoHosa, UHUNCK



puc. 5.1.1 n 5.1.2 moka3aHbl 0O BUJ M KOHCTPYKIIUST OTNBITHBIX
0o0pa3loB KOJOALEBON Kiaaaku, UchbiTaHHBIX B.M. MuioHOBBIM
B HavaJie 50-x rogoB [4.1]. OOpa31bl BEIKJIAABIBAJINCh U3 TIIMHSIHOTO
KMpIIMYa Ha pacTBOpe cocTaBa (LIEMEHT : U3BECTb : MECOK) B 00beM-
HOM cooTHoureHuu 1:1.2:10. McnipiTaHKUsT TIPOBOAMIINCH Ha BHELE-
HTPEHHOE CXKaTUe MPU BKCLEHTPUCUTETE MPOAOJbHON CUIBI €0 =
0,33 y (y — paccTosiHME OT LIEHTpa TSKECTU CEeYeHUsl 10 Haubosiee
CXaTo# IrpaHu).

HcnbiTanust 06pa3lioB NepBOro TUMa, UMEIOIIUX TePeBsI3KY KUp-
MnuYel Hapy>KHOTO Y BHYTPEHHETO CJI0EB ¢ MoMnepeyHoi auadparmoit
B KaXXJIOM PsIy, TTIOKa3aju, 4To J0 MOSIBJIEHHUS ITePBbIX TPELIUH BCE Ce-
yeHue paboTaeT COBMECTHO. 3aTeM MpU BeJIMYMHE HArpy3KU, paBHOM
0,71 ot pa3pyiatolieii, B HanboJiee HaAMpsSKEHHOM CJI0€ TIOSIBJISTIOTCSI
BepTUKaJIbHbIC TPEIIMHBI B MECTaX COCAMHEHUSI C MONEPEYHbIMU AU -
adparmamu. [Toce aToro cjaou Kjiaaku HaUMHAIOT paboTaTh pas3aesib-
HO, MX IPOTUOBI MO TOPUZOHTATIN HECKOJIBbKO OTJIMYAIOTCSI U TPOUCXO-
JUT pa3pylieHrue HauboJjiee CXXaToil CTEHKMU.

HMcnbitaHust 06pa3LioB BTOPOro TUMa, Y KOTOPBIX TepeBsi3Ka CJ10-
€B KJaAKWd C MOoIepeyHbIMU AuadparMamMuy OCYILECTBJIEHA 4Yepe3
MATH PSAOOB, OTAEJIIEHUS CJIOEB APYT OT Apyra NPpakKTUYECKU HE IIPOU-
301JI0 10 CAMOTO pa3pylleHUs HauboJee cxKaToilt cTeHKU. OTanyust
B XapakTepe J1eopMUPOBaHUS U pa3pylleHUs 00pa3lioB MEPBOTo 1
BTOPOTO TUIOB KPOIOTCSI B IIEPBYIO ouepeib B 00blIelt MoaaTInBOC-
TU Ha cABUT auacdparM oOpas3loB BTOPOTO TUIA. DTO IMO3BOJMIIO
0001M CJI0SIM KJIaJKKU paboTaTh COBMECTHO 10 CAMOTO pa3pyLICHMUSI.

IMpencraBasier uHTEpec Takol (PakT, UTO MOMUMO U3rMda CTEHOK
B BEPTUKAJIbHOM MJIOCKOCTU MPOUCXOAWI UX U3TMO U B TOPU3OHTAJIb-
HOI TIJIOCKOCTU. DTO XOPOLIO BUAHO Ha rpadukax mporudboB oopas-
OB THITa 1 ¥ TUMAa 2, MpeacTaBJIeHHbIX Ha puc. 5.1.3.

HcnbiTanust Takske MokKasajiu, 4To SKCIIepUMeEHTalIbHas pa3pylia-
folIasi Harpy3ka 1Jisi 000MX TUIOB 00Pa3LIOB MPEBbIIIATA PACYETHYIO
6osee yuem Ha 40%.

ABTOPBI MCCJEIOBAHUI CHENaM BBIBOA O TOM, UTO [JIsI KJIAAOK
C BepTUKAJbHbIMU AuadparMamMu TOJIIMHON 51 cM M paccTosiHUEM
MexXIy quadparMamu 65 cM KOHCTPYKIIVSI MMeeT MOBBIIIIEHHBIE 3a1achl
MPOYHOCTHU BCJIEACTBUE 00JIee BBICOKOM MPOYHOCTU Ha CXKaTUe TOHKUX
cTteHOoK. OJJHAaKO B pacueTHYO (pOpMyITy UMM TIPEIJIOXKEHO MTOACTABIISITh
3HaYeHUE MPOYHOCTU KJIaIKU 0e3 yueTa 3TUX (haKTOPOB, UTO OOBSICHSI-
€TCs1 OOJIBLLIMM BIUSTHUEM CJTydaiiHbIX (h)aKTOPOB HAa HECYILYIO CIIOCO0-
HOCTh TOHKUX cTeHOK. KoadduumeHT npoaonbHOro musrnba Kiaaku
MPUHSIT TaKKUM K€, KaK U Y CILJIOITHOM KJIaJK! TOM K€ TOJIIMHBI.
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5.2. 3KcneleM6HTaJ1bele nccinenoBaHns BepTUKasnbHbIX
KUPNMUYHbIX nuachparM npu casure

5.2.1. Knadka c duagpaemamu u3z KupnuuHoil Kaaoku

Kaxk OTMEYAJIOCh, OJIHOM U3 IIPUYNH OrpaHUYCHUA BBICOTHI CTCH
C COCAMHCHUEM CJIOEB KMPITMYHBIMU ):[I/Ia(i)pal"MaMI/I ABJIFACTCA OIlac-

HOCTb cpe3a KMPIMUYHBIX auad-
parM IIpd CABUIE HApPYKHOIO U
BHYTPEHHETO CJIOEB OTHOCUTEJIb-
HO Apyr apyra. CABUT CJIOEB BO3-
HUKaeT MU JICICTBUM HA HUX HE-
OJMHAKOBOI Harpy3ku, pasju-
YU B YIIPYIMX CBOMCTBAX mare-
puajsoB  cjloeB, a  Takxke
B pe3yjbTaTe HEOAUHAKOBBIX
TEeMIIEPaTyPHO-BIaKHOCTHBIX
JaedopMalii HApy>KHOTO U BHYT-
PEHHETO CJI0EB KIaIKU.

B 1987 rony B ITHUMNCK uH-
xxeHepoM E.B. Illenkapenko nmox
PYKOBOJCTBOM aBTOpa ObLIO HC-
MBITAHO TPpU cepuu u3 18 obpas-
noB. M3 HuUX AeBSITH 00Opa3loB
OBLUIM 13 CUJIMKATHOTO KUPITUYa 1
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Puc. 5.2.1. KOHCTpYKUmsi n cxema ncribiTaHuii
Ha caBur gnagbparm ¢ OTBepCTUSMU U3 Kprn4a
nnawwms (tun 1). Vicnbiranus asTopa

n nHx. E.B. LLleHkaperko, UHUWCK, 1987 r.
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Puc. 5.2.2. KOHCTpYKUMsi n cxema UCribITaHMi Ha CABUI auagbparm ¢ oTBepCTUSIMN U3 KUprin4ya

«Ha pebpo»
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Puc. 5.2.3. KOHCTPyKUmsi N cXxema UCTIbITaHUA Ha cABUI auagparm ¢ 0OTBEPCTUSIMU U3 KUpnn4a
«Ha pebpo» (tun )

JEBSITh — U3 MNIMHSHOTO. [IpOoYHOCTh Ha CXXaTUe CUIMKATHOTO KUPITU-
ya coctaBwia 18 MIla u npu usrut6e 4,7 MIla. [IpouHocts Ha cxkaTtue
IIMHSTHOrO KMprnn4ya paBHsnach 18 MIla u mpm m3rube 2,5 MIla.
PactBop Opasicst mapku M25. O6pa3sibl SABASIUCH CUMMETPUUHBIMU
OTHOCUTEJIBHO LIEHTPAJIbHOM OCU U COCTOSUIM U3 TPEX CTOJI00B, COeAM -
HEHHBIX BepTUKaJbHbIMU Auacdparmamu (puc. 5.2.1, 5.2.2, 5.2.3). Or-
Jinure o0pas3lioB COCTOSUIO B KOHCTPYKLIMU BepTUKAIbHON auacdpar-
Mbl. B cepuu 1 mmna puadparmel paBHsuiachk 16 M, cepusix 11 u 11T —
14 cMm, Ho B cepun 111 kmprimuum nuadparmMsl yKiIaabIBaJIuCch Ha pedpo.
Harpy3ska npuxiiagbiBajiach ¢ IByX CTOPOH C MOMOIIbIO MSTUTOH-
HBIX IOMKPATOB, YTO MO3BOJISIJIO UCKJIIOUUTh U3TUO 00pa3lioB OTHO-
CUTEJIbHO OCU CUMMeTpuu. Bo BpeMsi ucnbITaHUI 3aMepsuiucCh Je-
(hopmaru caBura Hapy>KHbIX CJIOEB KJIaJAKU OTHOCUTEIbHO BHYTPEH-
HEro CJ10s1 ¢ MMOMOIIbIO MHAUKATOPOB YaCOBOT'0O TUMA (Meccyp).
Paspywenue o6paszuoeé npoucxoouio é pezyabmame Kax cpea Kupnu-
uell 6 duaghpazmax, max u no 6epMUKAAbHLIM U 20PU3OHMAALHBIM PACHT-
eopuvim weam. Ha puc. 5.2.4 nokazaHbl potorpaduu aByx o0pasLoB
tana I n Il mocne ncneitanuii. Ha puc. 5.2.4 a moka3aH oOpa3selr, pas-
pyLLIeHHEe KOTOPOTO MPOU3OIILIO B pe3yibTaTe cpe3a KUprnuieil B Ju-
adparMe B oJHOI TJI0CKOCTU. B TO ke BpeMst oOpasell, u300pakeH-
HbI Ha puc. 5.2.2 6, pa3pyluujcs B pe3yJbTare pacCAOeHUsT KIaaKu
auadparmMbl o BEPTUKAJIbHBIM U TOPU30OHTAIbHBIM 1IBaM. Takoii xa-
pakTep paspylleHusi OyneT HauboJjiee BepOSITEH ISl BepXa CTeH, Te
OTCYTCTBYET oOKaTue Kjaaaku. JIst cpeIHUX U HUXKHUX 3Taxel bosee
BEPOSITEH cpe3 KUpIuueit auadparm o nepBomy ciiyyaro (puc. 5.2.5).
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Puc. 5.2.4. ®otorpaghum ob6pa3auos knagku I-ro v ll-ro tunos. Ucnibitanns asTopa v nHx. E.B. LLeH-
kaperko, UHUWCK, 1987 r.

Ha puc. 5.2.6 mokazaHbl ycpeaHEeHHBIE TpapUKI 3aBUCUMOCTH MEX-
JIy OTHOCUTEIbHBIMY CIBUTAIOIINMU Yeuimusmu (AN / ANu.) n 0THO-
CUTEJILHBIM CABUTOM Ae, TOCTPOSHHEBIE IO Pe3yJIbTaTaM MCITBITAHWIA.

J1s1 mabHEWIINX pacuyeToOB MOXET ITOHATOOUTHCS npedeavhast ee-
AUMUHA abcoaromHozo cdeuea Aeu, pasnas 0,2 mm 041 écex munog 00-
pasuoe.

5.2.2. Knadka c duagppaemamu u3 sueucmobemoHHbiX KamHell

JJ1sT CHIDKEHUS TETIJIONIOTePh Yepe3 «MOCTUKHI XOJI0Aa», KOTOPhI-
MU SBJISIIOTCS BEpTUKAJbHBIC THadparMbl, 3aKa34MKOM pabOThI Tpec-
TOM MOCOGICTPOIi-5 OBIIO MPEIIOXKEHO BBIMOJHUTD UX U3 TIYCUCTO-
OGETOHHBIX KaMHEIA.

B 2003 rony B HHUMCK unx. A.B. Kanyruneim u O.B. KynnHo-
BBIM O] PYKOBOJCTBOM aBTOpa OBIJIN MPOBEACHBI UCITLITAHUS KITa/ -
KV ¢ TaKUMU auadparmMamu. VicbITaHBI IBe ceprr 00pa3IioB C TOJ-
LIWHOI HAapy>KHOTO cI0s Kiianku 12 u 25 cM.

OnucaHue ONMbITHBIX 00pPa3IoB
OO6pa3ibl BBIMOJNHSIINCH ABYX THIOB. OGpasibl MEepBOTO THUIIA
MIPEACTABISIIN cO00M (DparMeHTHl TpexcaoiHOM Kianku. TommHa
Hapy>KHOTO ¢JIog paBHsuIach 12 cM, BHyTpeHHero — 25 cM. O0a cios
BBITIOJTHSUTMCh M3 TIOJIHOTEJIOTO TIMHSHOro Kuprnmnda. CoeanHeHUe
Hapy>KHOTO W BHYTPEHHETO CJIOEB OCYIICCTBIISIOCH BEPTUKAIHHOMN
mracdparmoit. JlnadpparmMa BEITTONHSIACH KOMOMHMPOBAHHOM — W3

7



Dmopa nepemenmenni

Dmopa nepemenmenui BEpXa CTeHb
a) / BEpRE Crers 6) | N
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Hapyxmmii | _ | -~ /mmmm DS B
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Brytpennnii
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Puc. 5.2.5. BeposiTHbIVi XapaKTep paspyLLeHUs1 BEPTUKasIbHbIX MHOMOC/IONMHOV Kaakv rpu casvre
C/10eB OTHOCUTEIIbHO APYr Apyra: @ — OT pa3HOCTU TeMnepaTyp Hapy>XHOro 1 BHyTPEHHEro ClI0eB
Knagku (1-v criyyqant paspyLuenusi); 6 — oT HEOAMHAKOBOV Harpy3ku Ha Cion Knagku (2-vi ciydam

pasapyLueHus)
OTHOCHTENLHOE
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Puc. 5.2.6. YepenHeHHble rpaghmkn 3aBUCUMOCTI MEXAY OTHOCUTESTbHBIMU CABUIaOLLMMM YCUINAMU
(AN/ANw) 1 OTHOCUTE TbHBIM CABUIOM Ae o BepTvKasibHOM anaghparme, nocTpoeHHbIe no pesysstatam
UCTIbITaHWI 06Pa3L0B KIIaaKu1 C BePTUKASIbHBIMM Auacbparmami u3 CUMKaTHOro 1 IIMHSIHOMO Kupnya
C MPOYHOCTBI0 Ha oxatve 180 MIa. Vicribitanms asTopa n ukx. E.B. LLleHkaperko, LUHUVICK, 1987 r.
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DJIMHSHOTO KUPITMYa, 3aBOAMMOTO B HAPYKHBIN CJION KITagKU, W sSTIe-
WCTOOCTOHHBIX KaMHEW, 3aBOIMMBIX BO BHYTPEHHWI CJIOM KJIaIKW
(puc. 5.2.7 1 5.2.8).

KaMaM M3 styenrcroro GeToHa WMMeNW TOMIIKMHY 10 ¢M, BBICOTY
13,8 cM 1 miuHy 16 cM. Bricota oGpasua cocrasisia 8 cM. Takas
KOHCTPYKIIMST 00pasiia TO3BOJIsJIa OCYIIECTBISATh COeIWHEHME Ha-
PYKHOTO ¥ BHYTPEHHETO CJI0eB KJIaJaKK 6e3 BhIXoaa Ha acan KaMHel
W3 STYECTOTO OETOHA.

OO6pasLbl BEITTOIHSIIACH 6€3 apMUPOBAHUS U C apMUPOBAHUEM TO-
PU3OHTAITLHBIMA Z-00pa3HBIMU CTEPKHIMHU U3 apMaTyphl s6Al.

OO0pa3iel BTOPOTO THIIA BBITIOIHSUIUCH C TOJIIIMHON HAPYXKHOTO U
BHYTPEHHETO CJIOEB IO 25 CM C PacCTOSTHUEM MEXIYy HUMU B CBETY
18 cMm. YepTexx obOpasiia mpuBeaeH Ha puc. 5.2.9 u 5.2.10, BeicoTa 00pas-
1oB paBHsuTach 113,5 cM. HapyXHbIii 1 BHYTpEHHUI CIIOW BBITIOTHSI -
JIVCh U3 TIOJTHOTEJIOTO TIIMHSHOTO KUpITJa, quadparma — u3 ssaeucTo-
OeTOHHBIX KaMHel TommuHoi 10 cM, BbicoToit 20 cM 1 mnHoi 30 cMm.

Taxkast KoHCTpyKLMST AuacparMbl MO3BOJISET, KaK U B TIEPBOM CJIy-
yae, He BBIXOAUTH KAMHSIM M3 sTYerCcTOro 6eToHa Ha dacaz. [1pu aTom
TaKWe CTEHBI ABIISIOTCS 00siee 3(PPEKTUBHBIMU C TOYKH 3PEHUS TEII-
JIOTEXHUKH.

Bbuiu ucnbiTaHbl 00pa3lbl KJIaAKu KaK ¢ apMaTypoit u3 Z-obpas-
HBIX CTEepPXKHEM, Tak 1 0e3 Hee.

Kanmka 06pa3iioB IepBOro ¥ BTOPOTO TUITOB BEITTOIHSIIACH Ha T1e-
MEHTHO-TIecYaHOM pacTBope Mapku M50. B kavecTBe ruractuduka-
TOpa MPUMEHSIIACH U3BECTb.

KaMeHb |3 1 Crioif. 2 Cuiofi.
AgercToro berona
s 2 )
, I
T
g
e
120 120 § 10 120 R
pre—, E 360
3 Cnoif. 4 Cnoii.
e . KAPITHIH
i g
o woeret
HFE R =
29 160 250 160
560 560 560

Puc. 5.2.7. SkcriepumeHTanbHbIvi obpasel hparMeHTa TPEXC/IONHOV CTEHbI U3 KUPIINYHOU KNaaku
C BepTUKabHbIMU anagparmamu U3 KOMOUHUPOBAHHOV KIaAKU U3 SHEUCTOOETOHHBIX KaMHel v
[TMHSIHOro Kmprnya. Ucribitanns aBTopa v nHx. A.B. Kanyruna, UHUWCK, 2003 r.
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Puc. 5.2.9. OKkcriepuMmeHTasnbHbI 06pasel (hparMeHTa TPEXCIIOMHOV CTeHbl U3 KUPMNYHOV KNaaku
C BepTUKasibHbIMU anagparmamm u3 s4eucTobeToHHbIX kamHevi (Tur Il). VicnibitaHus aBTopa n
uHX. A.B. KanyruHa, UHUNCK, 2003 r.

MeToauKa npoBeeHUs] NCIIbITAHUS

OO6pa3ubl UCIIBITHIBAJINCH HA CABUT HAPYXKHOTO CJIOSI CTEHbI OTHO-
CUTEJIbHO BHYTpeHHero. JIJist obecnieyeHus: ¢aABUra Obljia UCIOIb30Ba-
Ha yCcTaHOBKa, IpeAcTabisitolasl codoii [1-o0pa3Hyto cTajabHYO pa-
MY, KPEISIIYIOCS K CUJIOBOMY TTOJTY.

CuaBur obecreunBacs IeCITUTOHHBIM TMAPABIMYSCKUM JOMKpa-
TOM, YCUJIME OT KOTOPOTO MPUKJIAAbIBATIOCH K HAPY>KHOMY CJIOIO KJIajl-
Kku (puc. 5.2.11).

Hns obecrnieyeHUs: BOBMOXHOCTM CIBUTra OIOpa IO Hapy>KHbIM
cJIoeM KJIaJKu Tocjie MoMeleHUsl o0pasiia B YCTAaHOBKY JUISI UCTIbITA-
HU ypajsuiack. JIJist MCKI0UeHUs TOBOpOTa 00paslia K BHYTPEHHEMY
CJI0I0 KJIaJIKU TTPUKJIAbIBAJIOCH C MIOMOIIbBIO TISITUTOHHOTO TOMKpaTa
ycuane o0xxaTusl.

CuBuratoliiee ycuane npuKiaabiBanochk aTanamu. Ha kaxaom sra-
e 3aMepsiyiach pa3HOCTb BEPTUKAJIbHBIX TTepeMelleHN I Hapy>KHOTO 1
BHYTPEHHETO CJIOEB (pparMeHTa CTEHbI ¢ TTOMOIIbIO PACIIOIO0XKEHHBIX
o o6euM CTopoHaM oOpaslia MecCyp 4aCOBOTO TUIIA C LICHOM JeJIeHUsI
0,01 mm. Kpome Toro, Mmeccypamu 4acoBOIO TUIIA 3aMePsUIUCH ehop-
Mauuu o0pas3loB IO AUaroHalsiM, BepTUKaIbHbIC AedopMaluyd Ha-
PY>XHOTO 1 BHYTpeHHero cjioeB. C MOMOIIbI0 MPOTrMOOMEPOB C 1LIeHO
naenenust 0,1 MM omnpeaessiuch TOPU3OHTAIbHbIC MepeMEIleHUsT Ha-
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PY>XHOTO 1 BHYTPEHHETO CJIOEB B YPOBHE Bepxa U HM3a obpasua. Cxe-
Ma paccTaHOBKM ITpUOOPOB NpuBeaeHa Ha puc. 5.2.12. Ha psine o0pas-
LIOB BBITIOJIHSIUCH 3aMephl JeopMalliii KaMHel U3 STYeUCTOro 6eTo-
Ha C TTIOMOILIbIO HAKJIEEHHBIX Ha HUX TEH30JaTYMKOB.

XapakTep pa3pyuieHusi 00pa3inos
PazpyieHre apMUpOBaHHBIX 1 HEAPMUPOBAHHBIX 00PA3LOB 3HA-
YUTEIbHO pa3iuyalioch. Xapaxmep paspyuieHus Heapmupo8aHHbIX 00-
Pasuog 0vLa 6AU30K K Xpynkomy. Y apmuposanHnvlx o0pasuoe é npouecce
HazpyiceHus npoucxoouio éHaxaie odxcamue A4eucmodemoHHbIX Kam-
Hell u ux cpes, a 3amem Kiadka pabomaia, Kak ¢ 2UOKUMU CEA3AMU.
[Tpuyem y apMrpoBaHHbBIX 0OPa3I0B MEPBOTO TUIIA Cpe3a MePeBsI30U-
JOMKpAT s oOxkaThs

1090 t BHY TPEHHETO CJIOst
T | wn
BHOH JlOMKpaT s
1 obecnieveHus
. f— CJIBHI 0 YCHIIAS
AN
-~
Lol o
——
e—— o
=
e " a ! o ]
S

40 526 _I.

i,

Puc. 5.2.11. 9kcnepumeHTanbHas ycTaHOBKa C MOMELLEHHbIM B Heli OfbITHbIM 06pa3LomM
TPEXCIIOMHOV CTEHbI C BEPTUKAIbHbIMU anachparMamu n3 ss4encTo6eToOHHbIX KaMHew VicrbitaHus
astopa n uHx. A.B. Kanyruna, LIHUVICK, 2003 r.
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Puc. 5.2.12. Cxema paccTaHOBKM MpubGOpPoOB Ha 06pa3Le TPEXCIONHOV CTeHbI C BePTUKASIbHbIMU
Aavagpparmamu M3 14enMCTo6EeTOHHbIX KAMHEN

HBIX TJIMHSIHBIX KUPITMYEH TaK U He TTPOMCXOIMUIIO 0 CaAMOTO pa3py-
meHud kianku. Ha puc. 5.2.13—5.2.15 npuBenens! poTorpadum 00~
pa3LoB MOCJE UX UCTIBITAHUIA.

[lepBble TpellMHBI B HEAPMUPOBAHHBIX oOpasuax Tumna | mosiBu-
JIUCh B TUEUCTOOCTOHHBIX KAMHSIX TTPU YPOBHE HarpyxeHust okoJio 1,0
OT TNIPeAe/IbHOIO CIBUTalollero ycuius. B apMupoBaHHBIX 0Opasliax
Tuna | nmepsbie TPEIIMHBI MOSIBUIKUCH ITPU YPOBHE CABUTAIOLLIETO YCH-
st okosto 0,5 oT nmpeaebHOro 3Ha4eHUSI.

B HeapmupoBaHHBIX oOpasiiax Tuna Il mepBbie TpelHBI MOSIBU-
JIUCH TIPU YPOBHE CABUTAIOIIETO yCUans okoio 1,0 oT npeaeabHOro u
B apMUPOBAHHBIX — 0K0J10 0,4 OT MpeaeabHOTO.

ApMHUpOBaHHbIC 00pa3libl Jaxe nocjie oopa3oBaHUs B Auadparme
TPELIMH, MPAKTUYECKU PA3AeSIOIINX IBe CTEHKU, MPOAOJIKAIU pa-
0oTaTb 3a CUET apMaTyphl, Bce OoJiee MpeBpallarolleiics B TMOK1e CBSI-
3u. BmecTe ¢ TeM gaxe mocie cpe3a KaMHel auagparmsl eie HEeKOTO-
poe BpeMsl Takxke MPpOoAOoJIKaIu padoTaTh COBMECTHO CO CTaIbHBIMU
CBSI3SIMU.

IIpoynHoCTh BepTHKAJIBHBIX AWadparM Npu cIBUre
IIpenenbHoe ycuiue cIBUra MPH UCILITAHUK TUadparM coCTaBHIIO:
— B HeapMHUpPOBaHHBIX oOpasnax Tumna I — 6 KH;

— B apMUPOBaHHBIX obOpa3uax tuma la — 27 KH;
— B HeapMUpoBaHHBIX oopa3uax tumna II — 5 KH;
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— B apMUpoOBaHHBIX oOpa3uax tuna Ila — 32 KH.
Takum o6pazom, Graromapst apMUPOBAHUIO HECYIIASI CTTOCOOHOCTh
o6pasnos Tina I Bo3pocia B 4,5 pasa 1 oopasuos tuna 11 B 6,4 pa3za.

Jedopmanun odpa3nos

Ha puc. 5.2.16 npuBeneHbl CBOAHBIE rPadUKU 3aBUCMMOCTU abCo-
JIIOTHOTO caBUTa auadparm Ae ot capuratoiiero ycuiust AN. BugHo, uto
JI0 MOMEHTa 00pa30BaHUSI TIEPBBIX TPEIIMH B KJIaAKe HEapMUPOBaHHbIX
mnapparM oopasuoB I-ro u II-ro TUIIOB 3aBMCUMOCTH aOCOJIIOTHOTO
CABUIA € OT CABUrarolero ycwiust AN sIBIsieTcsl MPpaKTUYeCKU JIMHEl-
Hoil. HampotuB, B apMuUpOBaHHBIX 00Opa3liax 3Ta 3aBUCUMOCTb MOC/IE
00pa3oBaHUsI TPELIMH CTAHOBUTCS SIPKO BbIPAXKEHHOMN HEJTMHEHOMA.

[IpenaenabHble BeIMUYMHBI aAOCOJIOTHOTO CABUIAa MEXIY CJIOSMU
KJIaAKW JJ1s1 HeapMUPOBAHHBIX 00pa3loB ObLIM 3HAYUTEbHO HUXKE.
[Ipy 3ToM B apMUpPOBaHHBIX OOpasliax MpeaeabHble aedopManuu
JOCTUTAIA OYEHB OOJIBIIIMX BEJIMYMH 3a cueT paboThl apMaTyphbl B Ka-
yecTBe TMOKUX CBSI3el MOCJIe cpe3a KaMHEN.

[MpenenbHble BeIMYMHBI aOCOMIOTHOIO CABUTA, TMOJYyYEHHbIC MIJIsI
KaXXJ0# IpyTIibl 00pa3loB, COCTABUIIM:

— B HeapMUPpOBaHHBIX oopa3uax tumna I — 0,4 mm;

— B apMUPOBaHHbIX o0Opasuax tuna la — 2,9 mmM;

— B HeapMUpOBaHHBIX oopa3uax tuna I — 0,4 mm;

— B apMUpoBaHHBIX oopa3uax tuna II — 0,5 Mm.

Jlaa écex munoe oopasuoe geauuuny npedeavHo2o coguzd, Huxice Ko-
Mopoll MHO20CAOUHASL CMEHA COXPAHUAA Obl C80U IKCHAYAMAUUOHHDLE
Kauecmea, moxycem 0bimv npunama paenoti 0,3 mm.

5.3. CaBuroBas XeCTKOCTb BEPTUKaJIbHbIX guadparmv

15T pacyeTa MHOTOCJIOMWHOM CTEHBI, HAIIPUMeEp, METOIOM COCTaB-
HBIX CTePXKHEH, TTOHaTOONTCS ONpeaeIeHe CIBUTOBOM KeCTKOCTH
KJIaJIKA BEPTUKAJBHBIX JuadparM, KOTopast MOXeT ObITh ITOICYUTaHA
o opmyiie:

T
-, 5.3.1
& o (5.3.1)

roe T — MOTOHHOE YCWIIME COBHTA; Ae — aOCOJIIOTHBIN CIBUT CJIOEB.
Ha ocHOBaHMM TOJIyYeHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX I10
3TOi (hopMyJie OB TOACYUTAHBI KOI(DPUIIMEHTHI XKeCTKOCTH Kila -
KJ BepTUKAJIBHBIX THadparm.
Js OLIEHKM XXECTKOCTM BEPTUKAJBHBIX AUadparM MHOIOC-
JIOMHOM KJIaAKHM TIpearaercs cienylomias ¢gopmyiia, KoTopas 1mo

13



L="1"

T [ 6e3 apmMupoBanns
nun I 6e3 apmuposanns
THI | ¢ apMupoBanreM
12 /— Tin Il ¢ apMEpoBanuemM
10 / -  A—

1

&
R T
mv/

L] 0.5 1 15 2 25 3 35 4 45 5
abcomoTrm casaT, e ).

Puc. 5.2.16. CBogHbIV rpaghnk 3aBUCUMOCTU abCOJTIIOTHBIX eghopMaLmii OT OTHOCUTESTbHbIX
yewnwi casura

MEpPE€ HAKOIIJICHUA SKCICPUMMCHTAJbHbBIX OAdHHBIX MOXCT OBITh
YTOYHCHA:

£ = Somn © IRu hy Hp (5.3.2.)
D

rae Corn — OTHOCHUTETbHAST BEJTMIMHA KeCTKOCTHU TraparMbl:

Lomn = 0,07 — m1g nuadparMel U3 KUPIAYE BEICOTOM 65—88 MM;

Eomn = 0,04 — s nuacdparMbl 13 KOMOMHUPOBAHHOM KJIaAK/A U3 KUP-
mMYa BBICOTOM 65 MM M KaMHeil M3 SYeUCTOro OeTOHa BBICOTOM
138 MMm;

Eomn =0,02 — n1g nnadpparMbl M3 KUpIAYa «Ha JIOKOK»;

Eomn = 0,08 — mist nnadparMbl U3 KJIAAKK U3 SYEHMCTOOCTOHHBIX KaM-
Heil BeicoToit 200 MM;

a — yIpyrast XapaKTepyuCcThKa KJIaaKu nruadparMel, ompeaessieMast o
[1.5];

Ru — BpeMeHHOE COTIPOTUBIICHNE KJIaIKK aruadparMbl CXaThio; /D —
JUTMHA TruadparMbl, paBHast paCCTOSTHUIO B CBETY MEXXIY Hapy>KHBIM 1
BHYTPEHHUM CJIOSIMU KJIaIKW; AD — TONIIWHA AuadparMel; Hp — BbI-
coTa auadparmel.

[lpu ompeneneHUN CIBUTOBOM KECTKOCTH auadparMm £ 3HaUYCHUS
ycunmii AN, paBHBIX CyMMapHOMY YCWJIMIO CIOBHTA, M aOCOJIIOTHOTO
CIBUTA BEJIMYMHBI € OIPEAeNIsUITNCH MPHW YPOBHE CIBUTA Aec, KOTIa
SKCIUTyaTallMOHHbBIE KayecTBa AuadparMbl elie He OBLIN MCcYepIIaHEbl.
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BbiBob1

1. o mosiBieHUsI B BEPTUKAJIbHBIX AuacdparMax TPelIMH HapyxK-
HbII 1 BHYTPEHHUI CJIOM CTeHBI pabOTal0T COBMECTHO.

2. PaspyiieHue Knaaky BepTUKaJIbHBIX AUadparm rpu CABUTE CJIO-
€B OTHOCUTEJIbHO APYT ApYra MPOUCXOIUT IO ABYM CJIydasiM:

— B BepPTUKAJbHON IMJIOCKOCTHU B pe3yJibTaTe cpe3a KUPIUUeit B 11
adparmax;

— 10 BEPTUKAJIbHBIM U TOPU30HTAIbHBIM PACTBOPHBIM IIIBAM.

3. ZKecTKOCTb BepTUKAJIbHBIX AUadparM Mpu CIBUTE MOXET ObITh
oueHeHa 1o ¢dopmyie (5.3.2.) IpenenbHast BeauurMHa aOCOJIOTHOIO
CABUTA CJIOEB OTHOCUTEJIbHO JIPYT ApYyra MOXET ObITh IMPUHSITA IJIsI
KUPIUYHOM KIaJKU C BEepTUKAIbHBIMU AradparMamu paBHoii 0,2 Mm
U U3 STYeUCTOOETOHHBIX KaMHei 0,3 MM.
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Puc. 5.2.13 a. HeapmupoBaHHbiti obpasel| I-ro Puc. 5.2.13 6. HeapmuposaHHbIi obpa3sel| I-ro
TUNa TPEXC/IONHOM CTeHbI U3 KMPMMYHOM TU1Ina nocsie UCrbITaHsl Ha CABUI

Knagku ¢ BepTuKanbHbIMU anagparmamm n3

S1YEeNCTOOETOHHbIX KaMHEeV 1 [TINHSIHOro

Kuprnn4a nocsie ucrbiTaHus Ha ¢ ABUr.

Ucnbitannsa asTopa n uHx. A.B. KanyruHa,

LHNWCK, 2003 r.

s iy

Puc. 5.2.14. ApmuypoBaHHbIVi o6pasel I-ro Tvna TPexcrioNHoVi CTEHbI U3 KMPNNYHOM KNaaku
C BepTUKasbHbIMU araghparmamu U3 s4eUCTOBETOHHBIX KAMHEWN U [TINHSIHOIO Kuprvya nocse
nenbiTanmsa Ha casur. Vicribitanms astopa m nHx. A.B. KanyruHa, LUHUVICK, 2003 r.
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Puc. 5.2.15 a. Xapaktep paspyLLeHnss HeapMunpoBaHHbIX
06pa3sLoB lI-ro Tvna TPexcoiHovi CTEeHbI C BEPTUKAsIbHbIMU
Avagparmamu U3 S4eNCTO6ETOHHbIX KaMHew nocsne ncrbITaHus
Ha caBur. VicnbiTaHusa aBTopa v nHx. A.B. Kanyruna, UHUNCK,

2003 r.

Puc. 5.2.15 6. XapakTep pa3pyLLeHnsi apMnpoBaHHbIX 06pasLos
Il-ro TMna TPexcrioNiHoOV CTeHbI C BEPTUKA/IbHEIMM anagparmamm
U3 A4eNCTOBETOHHBIX KAMHEV 0C/1e UCTIbITaHWUSI Ha CABM .
UcnbitaHns aBTopa v nHx. A.B. KanyruHa, UHUVCK, 2003 r.
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