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S. Opranmsanus KaMeHHbIX padoT
5.1. Opranu3zanus pado4yero Mecra KaMeHIUKA

Y4acTok KJIaJKu BMECTE C PsIZIOM YCTAaHOBICHHBIMU TOIJIOHAMHU C KUPIUYOM, SIIITUKAMU PacT-
BOpa U MOAMOCTAMH 00pa3zyeTr pabouee MecTo KameHIuKa. [IpaBunbHast opranuzanus pabodero me-

cTa 00eCcIeYynBaeT BEICOKYIO IPOU3BOAUTEIBLHOCTD TPYAA.
[Ipu knagke IyXUx y4yacTKoB CTeH (puc. 1) pabodee MeCTO KaMEHIIMKA UMEET MIHUPUHY 2,5...

2,6 M ¥ OJpa3ACsACTCA Ha 30HbI:
— pabouyro (mpuHo# 60...70 cM), I1ie mepemMeIaeTcss KAMEHIIMK B TIPOIECCe KIIAJIKH;

— cKaaouposarus (IMUpUHON 10 1,6 M), IAe SAIMKA C PACTBOPOM HYEPEAYIOTCS C MOIAJOHAMHU

KHPITNYa;
— c60000HY10 (upunou 30...40 cM) niia npoxoza.
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Puc. 1. Opranuzanus pabodero Mecra npH KJaJKe IIyXux CTEeH



[Ipu kiaake TMpPOCTEHKOB (pHC. 2) paboyee MECTO KaMEHIIMKa IMHUPUHON 10 2,6 M Takxke
NOJIPA3IEIIACTCS Ha 30HbL: padouyr0, CKJIaIUPOBAHUS U CBOOOIHYIO.

OxoHHBIH 60K

o [Topnon

Awmk Kupnuy
¢ PACTBOPOM '

Puc. 2. Opranuzanus paboyero Mecra npu KJiajke NpoCTEHKOB

YToOBI KAMEHIIIMKH BBITIOIHSIM MEHbIIE ABMKECHUM, MOIJIOHBI C KUPIIMYOM CTaBAT HaIpO-
TUB MPOCTEHKOB. SIIIUKK C PacTBOPOM YCTAHABJIMBAIOT HAIIPOTUB MPOEMOB, YTOOBI JITMHHAS
CTOpOHA ObLIA NEPIECHANKYJISIPHA BO3BOAUMON CTEHE.




[Ipu knagke ymioB CT€H pabodyee MECTO KaMEHIIMKa OPraHU3yIOT CIEAYIONIMM 00pa3oM
(puc. 3). Bnonp ydacTka KJIaJKud OCTAaBISIOT CBOOOJHYIO MOJOCYy (paboyas 30HA) MIUPUHOU
60...70 cM; IOJZTOHBI C KUPITUYOM CTaBSAT OJIMKE K YTy, TOBEPHYB SAIIMKUA C PACTBOPOM.

Puc. 3. Opranuzanus padouero mMecta Ipy Kjiajke yIiioB




OpraHusaunsi paboyero mecta KaMmeHLLuKa




[Ipu knagke cTon0oB (puc. 4) KUpIUY pa3MelIaroT CIeBa, a paCTBOP — CIIpaBa OT KAMEHII-
ka. Pabouast 30Ha mupunHoit 70 cM pazMeniaeTcss MEKy KJIaJOYHBIMU MaTepuajaMu MO OJHY
CTOPOHY BBIKJIaJILIBAEMOTO CTOJIOA.

3anac Kupnuya Ha pabodyeM MeCTe KaMEHIIMKA JT0JKEH COOTBETCTBOBATSH 2...4-4acOBOM IMO-
TPpEeOHOCTH.

PacTBOp B SIIMKHU 3arpy>karoT Mepe;i HayajaoM KiIajaku ¢ pacueroM Ha 40...45 MuH paOoThI.
B npouecce Ki1aky MOMONHSIOT 3aMac KHpIuya u pacTBOpa.

Puc. 4. Opranuzanus pabodero Mecta npu Kiajke CToJ00B




5.2. Opranu3anus Tpyaa KaMeHIUKA

BrinonHeHne KUPIMUYHON KJIaJKKA OOBIYHO OPTaHU30BBIBAIOT MO OJHOMY W3 JABYX METOIOB —
MOTOYHO-PACUICHEHHOMY U TOTOYHO-KOJIBLIEBOMY (KOHBEHEPHOMY ).

Iomouno-pacunenénnulit Memoo XapakTepU3yeTcs TEM, YTO 3aXBaTKy pa3OUBAIOT HA JICIISH-
KU, 3aKPEIJICHHBIE 32 3BEHBSIMU, TPUUYEM 3BEHBSI B 3AaBUCUMOCTH OT CIIEHM(UKHU KIaJAKUA ObIBAIOT
«JIBOMKAY, «TPOUKay, «4€TBEPKA» U «IATEpKay. KoaudyecTBO NENSHOK U UX pa3Mephl YCTaHABIIH-
BAIOT B 3aBUCUMOCTH OT TPYIOEMKOCTH KJIaJIKH U CMEHHOW BhIpaOOTKM 3BeHA. B pacuerax ncxo-
JST U3 KJIAJKA B TEUCHUE CMEHBI y4acTKa CTEHBI 110 BCEH JIMHE NEJITHKUA Ha BBICOTY sipyca.

KamenHbie paObOTHI BBIOMHSAIOT OpUrajbl KAMEHIIIMKOB, COCTOSIIIINE U3 3BEHBEB, KOTOPHIC B
3aBUCHMOCTH OT 4YMCJa pabOTaIONIMX HA3BIBAIOT «O0BOUKOUY, «MPOUKOUY», «UEemEEepKOU», «Nsi-
mepKouy.

36eH0 «0801IKa) COCTOUT U3 KaMEHIIMKA 2-T0 (MOJCOOHUK) U BEIYIIET0 KaMeHIKa 4—5-ro
pa3psana. O0A3aHHOCTH B 3BE€HE PaCIpEACIICHbI CIETYIOIIUM 00pa3oM:

— 00a KaMEHIIMKA COBMECTHO 3aKPEIUISIOT MPUYAIKK JJISI HAPYKHON U BHYTPEHHEH BEPCT;

— MOJICOOHUK MOJIa€T U PACKIaAbIBAET KUPIIHUY, PACCTUIIAET PACTBOP;

— BEIyIIUI KaMEHIIUK, IBUTAsICh BJIOJIb CTEHBI, YKJIAIBIBACT HAPYKHYIO BEPCTY.

[Ipu kianke BHyTpeHHEW BEPCTHI (pUC. 5, a) 00a KAMEHIIMKA BBITIOJHSIOT T€ K€ ONEepalluu,
JIBUTAsACh B 0OpaTHOM HarpaBiieHuH. [101cCOOHUK TIpU 3TOM yKJIabIBa€T KUPIIUYHU B 3a0yTKY.

[Ipu kmaake mMpoCTEHKOB (puc. 5, 6) HA OTHOM W3 HUX MOACOOHHMK PaCKIaAbIBACT KUPIUYU
paccTuiiaeT pacTBOp, a Ha PYroM MPOCTEHKE BEAYIIUM KAMEHIIUK BEJIET KIaAKy. 3aTeéM OHU Me-
HSIOTCSI MECTaMH M TIPOJIOJKAIOT padoTy.

3BEHO «JIBOWMKA» BBIMOJHAET KJIAAKy CTCH C OOJBIIUM KOJIUYECTBOM MPOEMOB, CTEH TOJIIIH-
HOM 710 1,5 Kupnuya, a Takke CTOJI00B U MEPETOPOJIOK.



— KJIaJIKa CTCHBI
-TO pa3psiaa; 2 —

o

3a0yTKU U BHYTPEHHEN BEPCTHI; 8 — KJIaJKa MPOCTEHKOB; / — KaMEHIIUK 2

MKay»: a — KJIaJKa CTCHbl BHYTPEHHEN BEPCTHI;

Puc. 5. PabGora 3B€HOM «JIBO

KaMEHIIHUK 4—5-T0 pa3psiioB



PaboTta 3BeHa «aBonka»




3BE€HO «TPOMKA» COCTOUT M3 BEAYIIEr0 KaMEHIUKA 4—3-
ro pa3psja. U AByX KaMEHIIUKOB 2 U 3-ro pa3zpsaa (puc. 6).

Benymun KaMEHIUK BBIKJIAIBIBACT BEPCTOBBLIE PAAbI U
KOHTPOJIUPYET HOPABWILHOCTH Kiaaku. OH OBUTAeTCa 3a
OJCOOHMKOM, PAaCKIaJbIBAIOIIMM KHPIMY U PACCTHUIIAIO-
UM pacTBOp. B 3T0 BpeMs Apyrou moacoOHUK YKJIagbIBA€T
320y TKY.

Kianky BHYTPEHHEHM W HAPYKHOU BEPCT BBINOJHAIOT B
OJWHAKOBOM IIOPSZKE, HO B IIPOTHUBOIIOJIOXKHBIX HaIpaBiiec-
HUgX. llepecTaHOBKY mpuYalKi BEAYIIHWM KAaMECHIIMK BBbI-
IMOJIHSIET BMECTE C OMHHUM M3 IMOJICOOHHKOB.

3BEHOM «TPOMKa» BBINOJIHSIOT KJIAJIKY CTCH TOJIIHUHOW B
2 u 2,5 kupnnya. [Ipon3BoAUTEILHOCTh TPY/Ja KAMEHILUKOB
yBenmunBaeTcs Ha 30 % 110 CpaBHEHHIO C IIPOU3BOIUTEIb-
HOCTBIO 3BE€HA «JIBOUKA.



Puc. 6. Pabota 3BeHOM «TpOHKa»:
a — KJIaJKa Hapy>KHOM JIOKKOBOM

BEPCTHI;

6 — KJaJKa BHYTPEHHEN BEPCTHI U
3a0yTKHU;

6 — KJIaJIKa HAPY>KHOU THIYKOBOMN
BEPCTHI;

1 — KaMmeHIUMK 3-ro pa3psaa;
2 — KaMEeHIIUK 4—5-10 pa3psoB;
3 — KaMEHIIUK 2-r0 pa3psaa




3BEHO «4eTBEPKA» COCTOUT U3 JIByX KAMEHIIUKOB 4-T0 U 3-TO pa3psija U JByX KaMEHIHUKOB-MOCO0-
HUKOB 2-T0 paszpsaa (puc. 7).

OO0s13aHHOCTH B 3B€HE PacIpe/ieNICHbl TAKUM 00pa3oM:

— KaMEHIIUK 4-T0 pa3ps/ia BbIKIAAbIBAET HAPYKHYIO BEPCTY, EMY MOMOTAET MOACOOHUK 2-TO pa3psija,
pacKJapIBasi KUPIIAY U PACCTUIIAs] PACTBOD;

— KaMEHIIUK 3-TO pa3psijia BbIKJIAIbIBasi BHYTPEHHIOIO BEPCTY, pad0oTasi BMECTE C MOJACOOHUKOM, KOTO-
PBIH IOAAET KUPIUY U PaCTBOP.

Temm paOOThI 3B€HA 3a]1a€T KAMEHIIMK, BBIKJIA/IbIBAIOIIUN HAPYKHYIO BEPCTY. 3BEHOM «YETBEpPKay pa-
00TarOT MpH KJIAJKe CTEH TONIIMHON HE MEHee 2 KUPIUYEH ¢ OTHOBPEMEHHOU OOJIMIIOBKOM MX JIUIIEBBIM
KUPIIAYOM.

NT

T ]

Puc. 7. Pabora 3B€HOM «4U€TBEPKa»:
1 — KaMeHIMKY 3-10 pa3psaaa; 2, 4 — KaMeHIMKY 2-10 pa3psaaa; 3 — KaMeHIIUKY 4-T0 pa3psiaa

b1 = e [



3BEHO «IATEPKA» COCTOUT M3 KAMEHILUKOB 4 U 3-r0 pa3ps/ia U TPEX KaMEHIIHUKOB-IOICOOHUKOB 2-T0

paspsiaa (puc. 8).

Opranusanys Tpyaa B 3BE€HE CIEAYIOMIAS:

— KaMEHIIMK 4-10 pa3psiia BMECTE € MOJACOOHNKOM BBIKJIAILIBAET HAPYKHYIO BEPCTY;

— 32 HUMM Ha pacCTOSHUM 2—3 M paboTaroT KaMEHIIUK 3-T0 pa3psiga U NOJCOOHUK, BBIKIIAIbIBAIOIINE
BHYTPEHHIOIO BEPCTY;

— 3aMbIKAeT 3B€HO KaMEHIIUK-TIOACOOHUK, BBIKIIAbIBAIOIINN 3a0yTKY.

3BEHOM «IISITEPKAY 11eJIecO00pa3Ho padboTaTh MPH KIIAJKe ITyXUX YYaCTKOB CTEH TOJIIIMHON Oosee 2
kupnuyen. [Ipu knaake mpoeMoB «IISTEPKA» Pa3IEIIIETCA Ha IBa 3BEHA — «JIBOMKY» U «TPOUKY».

[Ipon3BOAUTENBHOCTD TPY/Ia KAMEHIIMKOB 3aBUCUT OT BHYTPU3BEHBEBOM OPraHU3AIMU TPy U OT YH-
CJIEHHOTO COCTaBa 3B€Ha, 00YCJIOBJIICHHOTO TOJIIUHOW M KOHCTPYKIIUEH KIIaJIKH.
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Puc. 8. PaboTa 3BeHOM «IIsITEpKay:
1, 3, 5 — KaMEHIIMKH 2-TO pa3psAIoB; 2 — KAMEHIIUKH 3-T0 pa3psaa; 4 — KAMEHIIUKH 4-10 pa3psaa




Puc. 3. Pacnpenenenue o0s3aHHOCTEN B 3BECHE:
a — «JABOMKa»; O — «TPOHKaA»; 8 — «IIATEPKa»;
1, 4 — OCHOBHBIC KaMEHIIIUKHU; 2 — MOAPYYHBIE padoune; 3 — KaMEHIIUK-IIOICOOHUK



5.3. IlousiTue o aejastHKAX U 3aXBaTKax. MeToabl Opranu3anuu padoT KaMeHIINKOB

[Ipu opranuzanuu Tpyaa KaMEHIIHUKOB UX HEOOXOAMMO OOECTeunTh paboTOM B T€UeHUE CMEHbI. J1jis
ATOTO KaXXKJAOMY 3BEHY MPEAOCTABISIOT YYACTOK KJIaJAKH, Ha3bIBa€MbIi denankoiul (puc. 9). Takoll yyacTok
Ha BBICOTY 1,2 M (OIMH sipyC) MpeIHa3HAUYEH JIJIs1 paOO0ThI 3B€HA KAMEHIIIUKOB B TEUEHUE CMEHBI.

Yacte 31aHus1, T7I¢ paboTaeT Opuraga KaMEHIIIUKOB B TEUCHHUE CMEHBI, Ha3bIBAIOT 3axeamkoil (puc. 9).
[IpocTpaHcTBO, B MpeAeiax KOTOPOTO TPYAUTCS 3BEHO WM OpuUrajaa ¢ BbIJAHHBIM UM MHBEHTapeM, MpH-
CITOCOOJICHUSIMH U T. J., HA3bIBAIOT hpormom padomowt (puc. 9).

HensHka Ne 7 Henaxka Ne 1
3BeHo Ne 7 o @ 3seHo Ne 1

NensiHka Ne 2
@ 3BeHo Ne 2

[NensiHka Ne 6
3BeHo Ne 6

NensiHka Ne 5 |

3BeHo Ne 5
HensHka Ne 4 Q

3seHo Ne 4 © rgz,QQ

SN
§\4% | : OensiHka Ne 3
| ) 3seHo Ne 3
2 > “1-7

1
3axsarTka N ~ @
~ @:

1-i apyc ' = /

2-ro araxa

Puc. 9. ®ponT pabot Opuraabl KaMEHIITUKOB:
3aXBaTKa U pa30MBKa CTPOSIIETOCS 3/IaHMs Ha JCISIHKA 2-T0 3Taxa (1-i apyc)
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JIns MOBBIIEHUS KadyecTBa KIAAKU MCIIOJIB3YIOT MOOCEBYH CHELMAIU3alUi0 3BEHbEB. Kaxnoe 3BEHO
paboTaeTr Ha JIeJsTHKaX OIHUX U TeX K€ OCeH M0 BCEM dTaKaM 3IaHHUsI.

CTpouTenbCTBO OAHOCEKIIMOHHBIX 30aHUN (C OAHOM JIECTHUYHOMN KJIETKOM) BEAYyT OJHOM 3aXBaTKOM (pucC.
9). Kmanky mepBoro sipyca CT€H 37jaHus 3aBEpPIIAIOT B TEUCHHE CMEHBI. B clieytonyo cMeHy roToBAT ()pOHT
paboThI 1JI KJIAJIKU BTOPOTO SIpyca, T. €. YCTAaHABIMBAIOT MOJAMOCTH, PACCTABIISIIOT MOJJOHBI C KUPIIHYOM.

3aKOHYMB Ha OJIHOM M3 4YacTE€H 3[1aHUs KJIAJKy TPETHEro Apyca, KAMEHIIMKA MOHTUPYIOT KPYITHOIIAHEb-
HbIE IEPETOPOAKU, KAOMHBI CAHUTAPHO-TEXHUYECKUX Y3JIOB, MAHENIN MEXAYITaXHbIX nepekpoituil. [locie 3a-
BEPIICHUS MOHTKHBIX pa00T HAYMHAIOT KJIAJIKY MEPBOTO sIpyca CTEH CJIEIYIOMIEro ATaxa.

CTpouTenbCTBO MHOTOCEKIIMOHHBIX 3/1aHU BenyT ABYMs 3axBaTkamu (puc. 10). Ha I 3axBaTke BegyT Kup-
MUYHYIO0 KIIaJKy, Ha Il — MoHTaxHBIe paboThl. KameHIMKY, 3aKkoHYMB Ki1aaky Ha | 3axBarke, nepexonst Ha 11,
a MOHTaXHUKH — Ha | 3axBarky. Takas mociaea0BaTeNbHOCTh PA0OT COXPAHSIETCSl IPU BO3BEICHUH KaXJ0TO
ATa)ka 3JaHUS.

HanzeMHyr0 4acTh KUPNUYHBIX 3[IaHUKW BO3BOAST METOAOM MPOAOJILHO-NONEPEYHbIX 3aXBaToK. [Ipu
ATOM B MOINEPEYHOM HAIPaBJICHUH 3/1aHKE Pa30MBAIOT HA JIBE YACTH: HA OJHOU MOJOBUHE BEAYT KUPIUYHYIO
KJIQJIKy, Ha IPYTOM — MOHTaK COOPHBIX KOHCTPYKIIUH.

Paboty BhIMONHSAIOT B cieayromeM mopsiake: Ha | 3axBarke — kupnuyHas kiaaka, Ha Il — ycraHoBka
IIOAMOCTEN 3aroroBka Kuprnu4da, Ha IIl — MOHTa)X KpymHOIIAaHENBHBIX IEPEroponok, Ha IV — canurtapHo-
TEXHUYECKUX KaOUH.

3axean<a

W
3axgarka
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Mepeas NoNoBMHA 3aaHUS Bropas nonosuHa 3naHus

Puc. 10. Pazbreka MHOrOCEKLMOHHOIO 30aHUs Ha 3axBaTku: 1 — KMpnuyHas knagka 1-ro spyca;
2 — yCTaHOBKa NOAMOCTEN; NoAadYa MmatepmanoB; 3 — MOHTaX Neperopoaok; 4 — yctaHOBKa CaHUTapHO-TEXHUYECKNX KabuH



31aHus, UMEIOIIMEe NIYXHUE MPOTSHKEHHBIC CTEHBI WM CTEHBI ¢ HEOOJBIIMM YHCIIOM MPOe-
MOB, BO3BOJIIT MOTOYHO-KOJIbIIeBBIM METOIOM. 3/1aHUE MPU 3TOM Ha 3aXBaTKU HE pa30MBacT-
ca (puc. 11).
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Puc. 11. Knagka rnyxux cTeH NoTOYHO-KOMbLEBbIM METOAOM: 1 — yKnaaka 3abyTku; 2 n 4 — yknagka BHYTPEHHEN
N HapPY>XHOW BepCTbl; 3 — NOAroToBKa pacTBOPHOM Noctenu; 5 — packnagka kupnuya

3BEHbsSI KAMEHIIMKOB, YKJIaJbIBall OMUH Psi KUpnuya (IIPU BO3BEIACHUU HAPYKHBIX U BHYTPEH-
HUX CTEH), MEPEMEIIAIOTCS MO MEePUMETPY 3/IaHMsI TAKMM 00pa3oM, 4TOOBI BO3BOAMMAs KOHCTPYK-
1M HaXOAWIach OT HUX crpaBa. «IIaTepkn» KaMEHIIMKOB JBUTAIOTCS APYT 3a JPYroM Ha paccTosi-
Huu 3...5 M. HoBBIi sipyc KJIaJIkKu KaMEHIIMKA HAYMHAIOT TIOCJIE TOro, KaK MpeAblaylas CMeHa ycra-
HOBUT MOAMOCTH U PACCTaBUT KUPIHY 10 IEPUMETPY CTEH.

OTOT METOJT TPUMEHSIETCA MPU BO3BEJIECHUN CTEH MPOMBIIIUICHHBIX U CKIAJACKUX 3/IaHUM.

3BEHbsSI KAMEHIIMKOB, YKJIaJbIBall OMUH psi KUpnuya (IIpU BO3BEIACHUU HAPYKHBIX U BHYTPEH-
HUX CTEH), MIEPEMEIAIOTCS MO MEePUMETPY 3/IaHMs TAKUM 00pa3oM, 4TOObI BO3BOAMMAs KOHCTPYK-
1M HaXOAWIach OT HUX crpaBa. «IIaTepkn» KaMEHIIMKOB JBUTAIOTCS APYT 3a JPYroM Ha paccTosi-
Huu 3...5 M. HOBBIi sipyc KJIaJIkKu KaMEHIIMKA HAYMHAIOT TIOCJIE TOro, KaK MpeAblaylas CMeHa ycra-
HOBUT MOAMOCTHU U PACCTaBUT KUPIUY 10 IEPUMETPY CTEH.




5.4. IloaMocTH M Jieca

[Ipon3BOAUTENBHOCTh TpyJda KaMCHIIUKOB M3MEHSETCS B 3aBUCUMOCTH OT
BBICOTHI Kiaaku. HanOomblnas NpOU3BOAUTEIBHOCTh Tpylda JAOCTUTACTCS MpHU
KJIaAKe Ha BeicoTe 0Koyio 0,6 M oT ocHOBaHud noja (puc. 12). IIpu BbicoTE KIaaku
1,2 M mpou3BOAMTENBHOCTD IMagaeT a0 66%, a mpu BbICOTE KiIaaku Oonee 1,5 M
cocTtaBiseT Bcero 17% makcumanbHol. ClieoBaTeabHO, KJIaJKa, BBIIIOJIHsAECMAs HA
BbIcOTE Oouee 1,2... 1,5 M, HeapdhekTUBHA.

C uenpro obecreueHuss HauOOobIlIeH MPOU3BOAUTEILHOCTH TPYy/la KaMEHIIUKOB
KJIQJKy II0 BBICOTE€ pa30MBAIOT Ha SPYChl BBICOTOM 1,2 M, a KaxXAbli spycC
BBIOJHSIOT C IIOJIMOCTEU HJIU JIECOB.

(4)
B 100% G50,
- 66% 75%
. 15
¥ 1,05 -1
¥ 0.8 \ O

Bovicoma xknaoxku, m

Puc. 12. JIlunamuka mpon3BOAUTEIBLHOCTH TPY/Ia KAMEHIIUKA OT BBICOTHI KJIAJKH
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IHogmocTH

C ypoBHsI, T7ie paboTaeT KaMEHIIMK, MOXHO BBITIOJIHATE KJIaAKy TOJIBKO J0 BHICOTHI 1,2 M (puc. 3.76).
JIns qanpbHEeHUIero BO3BEACHUSI KOHCTPYKIIMH HEOOXOAUMEBI IToaMocTH (Tabm. 3.2).

Iloomocmu — 3T0 BPpEMEHHBIE YCTPOWCTBA, YCTAHABIMBAECMbIE HA MEPEKPHITUN U MO3BOJISIOIINE BbI-
MOJIHSITH KJIQJKY B MpeJeaax BICOTHI ATaxa. [lonMocT TOKHBI OBITh yIOOHBIMU MPU YCTAHOBKE U TPaH-
CIIOPTUPOBAHUH; YIOBIECTBOPSATH TPEOOBAHUSIM TEXHUKH 0€30MaCHOCTH; UCTIOIB30BaThCsl MHOTOKPATHO, T.
€. ObITh MHBEHTAPHBIMH.

JInsd KJIaaKu CTEH MHOTO3TAXKHBIX KUJIBIX 3JAHUM MPUMEHSIOT CICAYIOIINE OCHOBHBIE THUIIBI MOJIMO-
creit (puc. 13).

a

ALY

Puc. 13. [IpenenpHas BbICOTA KJIAJIKH, BHIKJIaAbIBAEMAasi KAMEHITUKOM (@); KOHCTPYKLMS TOAMOCTEH (6):
1 — onopsl; 2 — pabounii HaCTUII; 3 — OOPTOBOE OrPAKICHUE



[NlogmMocTn Anst KAaMeHHOM Knagku




[NlogmMocTn Anst KaMeHHOM Knagku
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OpraHusaumsi KaMeHHbIX paboT ¢ noaMocTen
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JInst KnagKu CTEH MHOTOATAXKHBIX JKWIBIX 3[aHUNA MPUMEHSIOT CIEAYIOIIUE TUIBI TOAMO-
CTEH.

1. IlapHupHO-NIaHeJbHBbIE COCTOAT U3 JONIATOr0 HACTUJIA M JBYX COCIWHEHHBIX C HUM
onop (puc. 14). [Ipu BEIMOIHEHUH KIIAJIKKA BTOPOTO spyca (BbIme 1,2 M OT NEPEKPBITHS) TPEY-
TOJIbHBIE METAINTUYECKUE OMOPHI PACTIOIOAKEHBI B HUKHEM TTOJIOKEHUU. [Ipr Kajgke TpeThero
apyca (Bbiiie 2,4 M) OOpbI MOAMOCTEN 3aHUMAIOT BEPXHEE MOJT0XKECHUE.
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Puc 14. YcraHoBKa mapHUPHO-NIAHEIbHBIX TOAMOCTEM:
a — B HIDKHEM TIOJIOKEHUH (KJ1ajKa 2 — To sipyca); 6 — B BEpXHEM MOJIOKEHUH (Kiaaka 3-1o spyca);
1 — TpeyronbHbIE ONOPHI; 2 — padounii HACTHIT; 3 — OTpakKACHUE




2. YHMBepCaJibHbIC MAKETHbIC CAMOYCTAHABJIUBAKIIHUECH — COCTOAT W3 JACPEBIHHOTO
HACTWJIA U ABYX IIAPHUPHO MPHUKpPEITICHHBIX onop (puc. 15). IIpu BbINOIHEHUN KIagKH BTO-
pOTO sipyca peleT4yarble METAUIMYECKHUE ONOPBI PACIIONAralOTCA TOPU3OHTAIBHO, MPU KIIAJIKE
TPETHETO APYCA — BEPTUKAIBHO.
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Puc. 15. YcTaHOBKa YHUBEPCAJIbHBIX MOJAMOCTEM: a — IS KJIaAKK 2-T0 sipyca; 6 — I KJIaJKu 3-To spyca;
1 — IpsIMOYTOJIbHBIE OTIOPHI B HUKHEM MOJIOKEHUU; 2 — padounid HACTUI; 3 ¥ 4 — CTPOIIBI JJIsl IEPEBOJIa OTIOP
B BEPTUKAJIbHOE U TOPU30HTAIBHOE MOJIOKEHUE; J — MPSAMOYTOJIBHBIEC OMOPHI B BEPTUKAJIBHOM MOJIOKEHUU



3. IlepeHocHBIE TLUIOIIAAKU-TIOAMOCTH MPEICTABISAIOT COOOH CTANBHYIO OMOPY-TyMOY HIIH pamy C JI0-
IIaTHIM HACTUJIOM M BEPTUKAJIBbHBIM orpaxiacHueM (puc. 16). IX UCIoIb3yIOT B CTECHEHHBIX YCIOBHUIX —
MIPU KJIAJKE HAPYKHBIE CTEH JIOMAKUMN U JIECTHUYHBIX KJIETOK.

[ — cTanbHas onopa-Tymo0a;
2 — JIOIIaThId HACTHII;

3 — CTaJibHasA pama;

4 — orpaxkJcHuce;

5 — mems s CTPOIIOBKU

Puc. 16. IleperocHbIe MIOMIAAKU-TIOAMOCTH:
a — JJIsl KJIaJKW CTEH JIOJKUM, IEPErOPOJIOK; 6 — JIJISl KJIAJKU CTEH JISCTHUYHBIX KJIETOK



4. PbIlyaxkHble MOAMOCTH ¢ THAPONPUBOIOM BHITIOJIHEHBI B BH/JIC OTPaKJACHHOM IO/~
KM ¢ pabouuM HacTHiIoM, oniepToi Ha I1-o0pa3nbie peruaru (puc. 17). Ilogbem 1 omyckanue
MOAMOCTEN OCYIIECTBISICTCS THAPOIIPHUBOIOM.

Bce BuIbI MOAMOCTEN yCTaHABIMBAKOT Ha CINIAHUPOBAHHBIN M yTPpaMOOBAaHHBINA I'PYHT HIIH
Ha MEXYITaKHbIC IEPEKPBITHS. YCTAaHOBKY M IIEPECTAaHOBKY MOJAMOCTEH BBIMOJHSIIOT KpaHa-
MH.

Puc. 17. Prlyaxusle moaMoOCTH
C TUJPOIIPUBOJAOM:

[ — omnopHas pama;

2 — NIOJIBUJIHBIE PhIYAry;

3 — HIapHup;

4 — CbEMHOE OT'PaXKICHUE;

5 — mmardpopma ¢ pabounm
HACTHIIOM;

6 — THAPOCUCTEMA




Jleca 1J11 BO3BeAeHUSI KUPIMUYHOM KJIAAKH

Bpemennsblie ycTpoicTBa, YCTaHABIMBAEMbIC HA CTIJIAHMPOBAHHOM ITOBEPXHOCTU I'PYHTA U IPEIHA3HA-
YEHHbIE JJIs1 BO3BEICHHUS KJIaJIKU Ha BCIO BBICOTY 37aHMs, Ha3bIBatOT JiecaMmu (puc. 18). X ncnosb3yroT
JUTSL BO3BEJCHUS CTEH OHOATAXKHBIX IIPOMBIIIJICHHBIX 1 CEIbCKOXO3IMCTBEHHBIX 3IaHUM, IIPH OOJIUIIOBKE
CTEH W BBITIOJIHCHUH JPYTUX CTPOUTEIBHBIX Pa0OT.

Puc. 18. O0numoBka creH
C HapYXHBIX JISCOB




Be30o01TOBBIE TPYyOUATHIE Jeca NPEICTaBISAIOT COOOM MPOCTPAHCTBEHHBIM KapKac, COOMpaeMbli W3
ctoek u pureinent (puc. 19). CToilku ycTaHaBIMBAIOT B OallIMaky, YJIOKEHHBIE HA MOAKIAAKUA. Mexay co-
001 CTOMKHU CBSI3BIBAIOT MOMEPEUHBIMU PUTEIISIMU, HA KOHIIAX KOTOPBIX MTPUBAPEHBI KPIOKU, BCTABIIIEMbIE B
TpyOuaTeie narpyOku ctoek. [loBepx pureneil ykaaabIBalOT IIMTOBOM HACTUJI U OTPAXKIAIOT €ro INepusia-
MH.

[To Xxomy KJIaaKu CTOMKH TPyOUaThIX JIECOB HAPAIIMBAIOT, CBS3BIBAIOT PUTEIISIMU U TIEPECTABIISAIOT HAC-
TWJI. YCTOMYMBOCTh CMOHTUPOBAHHBIX JIECOB 00ECIIEUMBACTCS TMArOHAJIBHBIMU CBA3SMH, YCTAHOBJICHHBI-
MH B ymiax U 4depes3 25...30 M o JyIMHE, a TAK)KE KPEIUIEHHEM K aHKepam, 3aJeJaHHbIM B Knaaky. [Ipu
3HAUUTEIBHON MPOTSIKEHHOCTH JIECOB B LIEHTPE HACTHIIA Yepe3 Kaxaple 4...6 M yCTpanBarOT JIECTHUYHBIC
KJIETKH. Jleca Takol KOHCTPYKIIMH PACCUUTAaHbI HA BO3BEIEHUE CTEH BBICOTOM 10 40 M.
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Jleca u3 00beMHBIX 3JIEMEHTOB COCTOAT M3 BEPTUKAJIBHBIX 3TAXKEPOK U MaHeNIel pabouero HacTUIa C
orpaxaenueM (puc. 20). Bce a1eMeHThI 1I6COB MOHTUPYIOT U JICMOHTHUPYIOT KpaHoM. Jleca Takoil KOHCT-
PYKLIMH TPUMEHSIOT JIJIs1 KIaJKU CTEH OJTHOATAXXHBIX MPOU3BOJACTBEHHBIX 3aHUN BBICOTOM /10 14,2 M.

Puc. 20. JIeca u3 00bEMHBIX JIEMEHTOB:

1 — onopHBIE OaIIMaKH;

2 — BEPTUKAJIBHBIEC TAKEPKH;
3 — OrpaxKJIcHUE;

4 — BO3BOJIMMAs CTEHA,

5 — paGounii HacTUI




CTpyHHBIe MOABECHbIE JIeCa 3aKPEIUIAIOT 32 MOAACPKUBAIOIINE KPOHIITEUHBI HA MIOKPBITUHA TTPOMBIII-

JeHHOrO 3AaHud (puc. 21).

K xpoHiiITeitHaM KpensT NOoABECKU ¢ MPOYIIMHAMU, B KOTOPbIE BCTABJISAIOT TPOroHKI. [IoBEepX MpOroHoB
YCTpauBaloT HACTUJI ¢ orpaxjaeHuem. [1o Xxoay KiaJKu NPOroHbI MEPECTABIISIIOT C OJTHOTO sipyca MPOYIIUH
Ha JIPyroi, a MOTOM YKJIaJbIBalOT HACTUJI U YCTPAUBAIOT OrPaKICHUE.
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Puc. 21. CtpyHHBIE IOJBECHBIE JIECA:
1 — cTajbHBIC OJBECKH;
2 — IPOYIINHBI 1711 yCTAaHOBKHU MIPOTOHOB;
3 — OOpPTOBBIC OTPAXKICHHUS;
4 — pabouuii HaCTHUI;
5 — moaep)KUBAOIINN KPOHIITENH
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