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B «PekoMeHJauHsiX MO NDOEKTHPOBAHHIO H CTPOHTEJBCTBY
NpPOTHBOGHIBTPALHOHHEIX 3JKPAHOB 30/I00TBAJIOB H HaKOMHTesed
TNIPOK3BOACTBEHHHX CTOUHBLIX BOJ 3JIEKTPOCTaHUHA» perJaMeHTH-
pyloTCs BOmpoch HPOEKTHPOBAHHSI H CTPOHTENABCTBA INPOTHBO-
(UABTPAIHOHHLIX 3KPAHOB H3 TIPYHTA, NOJHMEPHOH IJIEHKH H
achanpra. JlaHbl KpHTepHH Ans BhGOpa THNMA 3KPaHOB B 3aBH-
CHMOCTH OT HX 3IKCIUIYaTaHHOHHHX H TeXHOJIOTHYEeCKHX CBOMHCTB,
TPYAOEMKOCTH H CTOHMOCTH.

PexkoMeHanu# cocTaBjeHH Ha OCHOBaHHH OGOGlleHHS OMNbi-
Ta MCCAEJOBAHHi, NPOEKTHPOBAHHA H CTPOHTeJbCTBA NPOTHBO-
GHABTPAUHONHHX 3KPAHOB H3 pa3/IMUHBIX MAaTepHaJIOB, MpHMe:
HeHHe KOTOPHX B KaX[JOM KOHKPETHOM cJyuae JOJKHO ObiTh
06OCHOBaHO C NOMOHIBIO TEXHHKO-IKOHOMHUECKOIO  CPaBHEHHS
BapHaHTOB.

@ Bcecowo3Hbifi HayyHO-HCC/Ie 0BATENbCKHI
HHCTHTYT rHxpoTexHHKH HM. B. E. Beneneena
(BHHUHT), 1980.



BBEOLEHHE

B coorsercTBHH ¢ TpeGOBaHHUAMH MO OXPaHe MPHPOAHI, Ha KOTO-
pble HEOXHOKpPaTHO 00palllajioch BHHMaHHe B pelreHusnx [lapTuu u
ITpaButesincTBa M KOTOpHIE H3JI0XKeHbH B cTatbhe 67 KoHcTHTYUMH
CCCP, B 3neprernueckom crpoutesnbcrBe Coserckoro Cowosa B no-
cllelHHe TOJbl Cepbe3Hoe BHHMaHIe yeJsieTCs NOBBIUIEHHIO KayecT-
Ba CTPOHTENLCTBA CHELHaJbHbIX COOPYXeHHil THNA WAAM00T8AN08,
LI1aMOHAKONHTe e, OTCTOHHHKOB H T. 1.

OnHaKo [0 HaCTOSILEr0 BpEMeHH He CYUEeCTBOBAJO eIHHOro A0-
KyMeHTa, perJaMeHTHpyioulero tpe6oBaHHS K NPOEKTHPOBAHHIO H
CTPOHTE/BCTBY TAKHX COOPYXKEHHIL.

B Hacrosmux «PekoMeHNaLHsIX [0 NMPOEKTHPOBAHHIO H CTPOH-
TeJbCTBY NPOTHBOMHABTPAUHOHHBLIX IKPAaHOB 30J00TBAJIOB H HAaKO-
TIHTeJlel NPOH3BOACTBCHHBIX CTOUHBIX BOJX 3JIEKTPOCTAHUHIT» 00696-
IIeHHO H3JIOXKEeHbl BOMPOCH BbIGOpA THTMA H KOHCTPYHPOBAHHS IPO-
THBOMH/IbTPAIHOHHBIX 3KPAHOB, a TaKxiie NPOH3BOACTBA paboT mno
HX YCTpOHCTBY.

B PexoMmenjauusix He paccMaTPHBAIOTCSi BONPOCH OGOCHOBaHHS
HeoOXOJHMOCTH YCTPOHCTBA NpPOTHBOQHJALTPAILHOHHBIX 3KPAaHOB Ha
30JI00TBaJiax M HAaKOMHTEJSX [POH3BOACTBEHHbBIX CTOYHBIX BOJ
3JIeKTPOCTAHUMH, KOTOPLIE NOJIKHBI DellaThCs B KaXXJOM KOHKpeT-
HOM CJy4yae CTPOHTEJIbCTBA C Y4eTOM XHMHYECKOTO COCTaBa 304 H
CTOYHBIX BOJ, (HJAbLTPALHOHHBIX XapaKTePHCTHK TPYHTOB H HHTEH-
CHBHOCTH TOCTYymMJeHHs c6pOCoB.

Ilpu cocraBiaennd PekoMeHJauuii HCOJIb30BaHbl «YKa3aHHS MO
NPHMEHEHHIO MOJIHITH/IEHOBBIX TIPOTHBOMHBTPALHOHHBIX YCTPOHCTB
NJisl IIOTHH H3 TPYHTOBHIX MaTtepHasos», BCH-07—74, «<Bpemennuie
TeXHHYCCKHE YKa3aHHsi N0 KOHCTPYKUHH GEeTOHO-NJIEHOUHBIX OGJIH-
LIOBOK M TEXHOJIOTHH paboT NpH HX YCTpo#cTBe», «YKa3aHHA 1O
NPOEKTHPOBAHHIO M YCTPOHCTBY MOHOJHTHHIX ac(hasbTOGETOHHbIX
06JIHIIOBOK THAPOTEXHHUECKHX coopyxeHuil», BCH-17—68, a Takxe
MeTOJHUYeCKHe peKoMeHnallHH <«AcdanbrononuMepbeToHHbie 006JH-
1OBKH THIPOTEXHHYECKHX COOpYXeHHuil», DHeprusi, 1976 u «Pyko-
BOJCTBO IO MPOEKTHPOBAHHIO 06pabOTKH ¥ OUHCTKH NPOH3BOACTBEH-
HbIX CTOYHBIX BOJ TEMJIOBBIX 3JeKTpocraHuuii», [T 82-79.

PekoMenpauuu cocrtaBiedsl Bo BHUMT mm. b. E. Beneneesa.
Pasgean 2 u 5—k. 1. H. B. H. )KunenkosuiM, pa3gen 3 —K. T. H.
B. I. T'ne6oBbeim u pasgen 4 — k. 1. H. H. B. CrabnukosuM. OGmee
pelakTHPOBaHHe AOKYMeHTa NpoBeleHo K. T. H. H. B. CTaGHHKOBBIM.



PekoMeHRAUMH NO NPOEKTHPOBAHHIO
MunncrepcTBo H CTPOHTEJIbCTBY
SHepreTHKH NPOoTHBOQHILTPAUHOHHLIX IKPAHOB 1 82—179
U 3JeKTpubHKaLHI 30J100TBAJIOB H HaKoONHTeaeH BHUUT
NPOU3BOACTBEHHBIX CTOYHBLIX BOX
IEKTPOCTAHIHHA

1. OBILHE TOJIO)KEHHA

1.1. B PexoMeHnanusix perjiaMeHTHPYIOTCS BONPOCH! TIPOEKTHPO-
BaHHS TMPOTHBO(GUIBTPALHOHHBIX 3KPAHOB H OOJIHIOBOK CelHab-
HBIX THAPOTEXHHYECKHX COOpYXKEHHH, TpeJHa3HaueHHHX nJjs obpa-
GOTKH H OYHCTKH CTOYHBIX BOJ, 06pa3ylOlHXCs B TIPOH3BOACTBEHHBIX
npoleccax TeMJOBHX H aTOMHBIX dJeKTpocTaHuu#. K HHM OTHoCHAT-
Cf: 30JI0l1JaMOOTBa/bl, eMKOCTH TIPOMBIBKH OGOpYyAOBaHHS H HAKO-
AOUTeH MHHEPAJH30BAHHBIX CTOYHBIX BOJ H T.M.

1.2. B PekoMmeHpanusx paccMaTpHBAIOTCS BOMPOCH KOHCTPYH-
pPOBaHHSI H CTPOHTEJbCTBA NPOTHBODHJILTPALHOHHBIX IKPAHOB H 06-
JIHIIOBOK M3 TPYHTOBBIX MaTepHaJioB, achanbToOGeTOHa M MOJHMeEp-
HBIX IJIEHOK, C 3aIHTHHIM CJIOEM M3 rPyHTa WaH GeToHa (TPyHTOBO-
NJIEHOYHble H GeTOHO-MJIeHOUHEIE).

1.3. BuGop Tina 3KpaHa H ero KOHCTPYKLUHH LOJKeH OHTb 060-
CHOBAH B pE€3yJbTaTe€ TEXHHKO-9KOHOMHYECKOTO CPABHECHHUS BapHaH-
TOB B COOTBETCTBHH € JAONYCTHMBIMH HOpMaMH c6poca CTOYHbIX BOJ,
perjlaMeHTHPOBaHHBIMH «npaBHJ’IaMH OXpaHbl J1IOBEPXHOCTHHIX BOI
OT 3arpsA3HeHHs CTOYHBIMH BOJAMH», H B YCTAHOBJIECHHOM MNOpAAKe
JOJIZKE€H COTJIaCOBBIBATbCA C OPTaHaAMH MO PETY/JMHPOBAHHIO HCMOJIb-
30BaHHsl U OXpaHe BOJA, I'ocynapCTBEHHOr0 CaHHTAapHOTO Hal3opa,
OXpaHbi PHIOHBIX 3aacoB W peryJHpOBaHHA PHIGOBOIACTBA.

Tpumevanue. I1pyu NpoeKTHPOBAaHHH NPOTHBOQH/IBTPALUHOHHBIX :9KPAHOB THAPO-
COOPYIKEHHHl, PaclHoJiOKeHHHX B CeACMHYeCKHX pafioHax (Gosee 6 6aanos), B
pafioHax pacmpocTpaHeHHsi BeYHOH Mep3JIOTH, Ha y4acTKax ¢ NPOCajOYHHIMH Tpyu-
TaMH M T. J., KPOMe HacTOslUHX PeKoMeHZauHH, clielyeT NPHMEHATb COOTBETCT-
BYIOILHe ClNelHajibHble HOPMATHBHBIE NOKYMEHTbl, a TaKke YYHTHIBaTb OMNbIT
CTPOHTE/bCTBA B aHAJOTHYHBIX YCJIOBHAX.

YTBepK AeHb Cpok
Bhecesh BHHHTom ny. b. E. Beneneepa | _ SPOK
BHUHT om pewenueM Ne 79 ot 16 mions 1979 r. v lel;a

um. B. E. Beneneena M0 COrJIacoBaHHIO C [ JIaBHHHIPOEKTOM 1979 g’ran
Munsnepro CCCP ’




1.4. [Tpumenenue PeKoMeHHauu#i pPacCCUHTAHO HA HOPMAJbHBIE
YCJOBHS 3KCINJyaTallHH OYHCTHBIX THIPOTEXHHUYECKHX COODYIKeHHH,
B YaCTHOCTH, oOpa3oBaHHe BoJiH B 6acceilHax He Beille 1,5 M, Jeno-
BOro MOKPOBa TOJIUHMHOH 10 1 M, TeMnepaTypnl BoaHn B OaccefiHe —
te Boie +40°C n oObiuHOH KOHUEHTPALMH XHMHYECKH arpeccus-
HeiX BemecTs (pH ot 5 no 12), a TakXe CKOpPOCTH TedeHHs BOJHl B
6bicTpoTOKax — He Gosiee 1 m/c. Ilpu ycaoBusx skcnayaTauud 3Kpa-
HOB, BHIXOASAIIHX 3a yKa3aHHble NpejeJbl, NPOSKTHPOBaHHE 3KpaHa
JOJIXKHO 6biTb OGOCHOBaHO CHElHaJbHHMH HCCIEAOBAHHSMH, KpoMe
TOro, He PeKOMEHAYETCHA MpPHMEHeHHe THIMOBHIX PelleHHil B Cjexylo-
HIHX cy4asix:

a) TPYHTOBble 3KPaHH — PH BO3MOXHOCTH [pOMep3aHHdA, np#a
HAJHYMH OYaroB NYUeHHS, COCPeLOTOYEHHBIX MpOTeYeKk, a TaKxke
npu HeoOXOAMMOCTH obecneyeHHsl BHICOKOH BOJOHENPOHHIAEMOCTH,
B TOM umcie qaddy3HOHHOH, NpH BesHUHHE Ry MeHee 10-8 cM/c man
g MeHee | J/mMuH. ra;

6) achanbrobeToHHBle 9KPaHBI — B pafoHax CO CpelaHecyTou-
HOl TeMmnepaTtypoll Bo3nyxa 3uMoii HHxke —50°C, npn nHedTexumu-

Tabauya 1
Mpenennl nNpHMeHEHHs PA3JHYHBLIX THNOB HOPMAJbHBIX NPOTHBOGHALTPAUHOHHBLIX
3KpaHoB
Tunu nporHBOQHALTPALHOHHLIX IKPAHOB
noJAHMepHO-THeHOUHHE | acdaabTo6eTOHHME
YcaoBua npuMeHeHHs
FPYHTOBH
rpyrtoBo- | 6GeroHo- | mouoaur- | c6op-
NAeHOYHbIE | NACHOYUHDIE Hble HbIf
Honycrumplii Hanop, M 15 30 10 50 50
Cpeannil  pacueTHbii  KO3Q-
dHUHEeHT QHALTPALHH TMOKPHTHSA,
cmfc 10—7 16—% 10—s 10—7 10—7
JlonycTiHMasi BBICOTA BOJ-
Hbl, M 1 1 1,5 1,5 1
JonycTHMas ToJLLHHA Jiefo-
BOTO TMOKPOBa, M 1 1 1 1 0,6
HonycruMasa KpyTH3Ha OT-
KOCOB y py 1:2,5 1:3 1:2 1:1 1:1
JlnanasoH  3KCOAyaTauHOH-
HEX Temmepartyp, °C
MHHHMaJbhas Temmeparypa |He orpa-|He orpa-|He orpa-| —40 | —40
BO34eiCTBHSA HHYEH HHYEH HHYEH
MaKCHMaJ/bHas TeMmnepartypa
BO3/1EHCTBHS R +40 +40 440 +40
CTOHKOCTb K XHMHYECKOH ar- Onpeae-
PecCHH, orpaHHyeHHs Her aseres Her
CTOHKO-
| CTBIO
6eToHa
B03MOXHOCTb KOHTpOAst Ka-
4YeCTBa NOKDHITHA H PEMOHTa Heso3amoxen Boamoxen
JloATOBEUHOCTD, MOk He orpa-
Hi9eHa l 30—50 | 30—50 100 100




YeCKOH arpecCHMBHOCTH BOJHI-cpeisl (Gosee 0,05 r/nm Hedrenmpoayk-
TOB);

B) NJeHOYHble 3KPAaHBl — IpH TpeGOBaHHH BHICOKOH BOAOHENpO-
HMLaeMOCTH 3KpaHa (CyMMapHble (PHJAbLTPAaUMOHHLIE MOTEPH MeHee
1 a/mun ¢ 1 ra), B Boge—cpese, anpeCCHBHOH B OTHOIEHHM GeroHa
(a1 GeTOHO-IJIEHOYHBIX 3KPAHOB), a TaKXe NPH HeoOXOAHMOCTH
OCMOTpa H PeMOHTa 3KpaHa.

1.5. Ilpy  npeaBsapurtensn-
HOM BbibOpe THHA IPOTHBO-
(HJIBTPALHOHHBIX IKpPaHOB
caepyeT MOJb30BAThCH PeKO-
MeHaalusamMH taba. 1, B xoTto-
poH IpHBeleHbl CBeJeHHS O
KOHCTPYKUHAX NPOTHBOPUIBT-
PaUHOHHBIX 3KPaHOB, 3KCILIY-
aTHPYeMbiX B HOPMaJIbHBIX yC-
JoBusAx (puc. 1).

1.6. IIpn  puiGope THNa
TIpOTHBOMUIbTPALUHOHHOTO 3K-
paHa u pa3paGoTKe ero KOH-
CTPYKUHH CJEAYET YYHTHIBATh
peajibHble YCJOBHA 3JKCIJya-
TaluHH Kpana. B Taba. 2 npu-
BeJeHa OpPHeHTHPOBO4YHAs ar-
pPecoHBHOCTb  cOpachiBaeMbIX
BOA B OTKDHLITHIE HIJIaMOXpa-
Huadma TIC.
ey <l 1.7. Tlpumenenue T HHH-
TR IR CTOro 3KpaHa sBJsieTCA Hau-
Puc. 1. Tunosbie KOHCTPYKUKH 3KPAaHOB Sﬁg:gMquégﬁﬁcoigg)iigﬁgdﬁuﬁ
a—~TPYHTOBHIA  3KpaH; O-achaabrobeToH-

HBIAl SKPaH; 6--TIOAHITHACHOBLI IKpaH; 2—6e - B CJACAYIOUHX Cydasix:

160

TOHOMAGHOYHHIA 3KPaH. [—IOBEPXHOCTHAA 00-

paborka ropauuM OHTYMOM HAH OHTYMHO-NOMN- a) HP" HaJIMYHH ™MECTO-
MepHBIM CnAasoM c pacxonoM 1-—1,5 xrim* 2— 0537

€0/ NA0THOro acanprToberona 5—6 cM; 3-—caok PO ACHHN TIDHFOAHBIX LA

MEJAKOr0 WebHs KPpyNHOCThIO Ao 40 MM 10—15 cM; yCTp'OﬁCTBa 9KpaHa TJHH H

4—3aIATRbBIA  CAOM M3 HECBSI3HOTO TpYHTa; 5— )
ca0ft cTabHansnpoBaHHOH nonuamneﬂopnyoﬁ naeH- MEXaHH3MOB AJid TPaHCHOPTa,

KH ToauHHO#t 6oaee 0,2 MM; 6—caofi nmecyaHo# ; .
noaroroBkd 20 cM; 7—MOHOJAHTHBI# GeToH TOJI- YKJAAAKH H YILIOTHEHHSA,

HIHHO#A 16 oM M}lgl ¢6op§ue A#ene3obe ToHHble 6) TPH yCTpOﬁ‘C’I‘Be 3Kpa-
OAUTH TOAMIHHOA 8 cM; &—TraHHHCTHIR IPYHT; )
9—3aUIMTHEIN CTOK H3 KaMeHHOR HaGpocKH. HOB B HACbIIHbIX 3E€MJISIHBIX,

KaMEH'HOHaﬁpOCHbIX, KaMet-
HO3eMJISSHBIX H HAaMBIBHbLIX naMﬁax HEOI‘paHPIT-!eHHOI’l AOJITOBEYHOCTIH

co cpexHuM Kooddumuestom ¢uabrpaunu Huxe 108 cM/c, Hedre-
XHMHYECKOH arpeccu.
IIpumeHnenne actanbTOBHIX 3KpaHOB HaHOoJee iesecoo6pasHo:
a) npH TpeGOBaHHAX BBICOKOH BOJOHENPOHHIIAEMOCTH H Hajex-
HOCTH IKpPaHa, BO3MOXKHOCTH ero oCMOTPa H PEeMOHTa;
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Tabauya 2
ArpeccHBHOCTb cTOYHBIX Bop TIC!

Mpeaeasnoe
BHA CTOYHHX BOX KHCIIO;‘{HOCTI; "g‘"“'e““" u:(q?f::ﬁ;;%-
P cyabdatos T0B Mrja
Mr/a
CTouHBIE BOAKM CHCTEMBl OXJaXje-
nus TAC 10,5 5000 —
O6MuiBouHnle Boan PBI1 u koH- 9,6—10
BeKTHBHbIe IIOBEDXHOCTH HarpeBa KOT- Bpemenno
JoarperaToB, pafoTalolHX Ha Ma3syTe 10 u 5,5 2000 —
CrouHble BOAH, 3arpsi3HeHHHe Hed-
TeNPOAYKTaMH 57—8,5 100 100

6) npH HeoOXOAHMOCTH ycTpoicTBa 3KpaHa mojg Bojo#i (cGop-
Hblfi BADHAHT) H Ha KPYThIX OTKOCaX THAPOCOOPYIKEHHH.

IIpuMeHeHHe NJEHOYHHIX IKPaHOB HaHOoJee ueseco06pasHO:

a) TpH HeOOXOAMMOCTH CTPOHTENbCTBA IKPaHa B CXKAThie CPOKH,
3¥MO#, ¢ MHHHMAaJIbHBIMH 3aTpaTaMH TPyAa H CPeACTB, MHHHMyMe
MPHBO3HBIX MaTepHaJloB;

6) Ha aHumax GacceHHOB H IUJAMOOTBAJOB B MecdaHbIX I'PyH-
Tax.

2. 3KPAHDbI H3 TIHHHCTHIX FPYHTOB

TepmHHBI H onpegeseHHs

DuabTpayuorHan nPOHOCTL 2pYHTA — CNOCOGHOCTH TPYHTA CO-
NPOTHBJATBCA PaspyllamolieMy BO3AeHCTBHIO (PHJIBTPAUHOHHOTO INO-
TOKa, KOTOPOe MOXeT HMeTh BHJ BHYTPEHHero pasMmuiBa (BHYTpEH-
Hefl cy(d¢do3uH), MOBEPXHOCTHOTO pa3MbiBa (9PO3HH), OTPHIBA H BHI-
nopa ueJelx Macc rpyHTa, a Takxke BHMHIBAHHA H3 TPyHTa COAep-
JKaIUMXCSi B HEM paCTBOPDHMBIX MHHepaJioB (XuMMHYecKas cyddo-
3u51). PUIABTPALHOHHYIO TPOYHOCTb IPYHTA OOHYHO XapaKTEpPH3YIOT
Haubosbliel AOMYCTHMON B NaHHHIX YCJOBHAX BEJHYHHOH rpajneH-
Ta Hanopa HJH CKOpOCTH (HJbTpyiollefics yepe3 TPYHT BOAH, MPH
KOTOpOH He BO3HHKaeT ONacHHX AedopMalHii I'PyHTa, a TaKxKe pe3-
KOro H3MEHEHHs1 ero NPOHHIIaeMOCTH.

KonrakTroui sbinop — MecTHoe HapylleHHe (HJBTPAILMOHHOM
NPOYHOCTH TPYHTa 3KpaHa, NPOHCXOAfllee B BHAE BhIAABJIMBAHHS
non AeHcTBHeM (HABLTPAIMOHHBIX CHJ OTAEJBHHX MacC IpyHTa B
NOpHl MJIK B TIOJIbIe TPELIHHBI OCHOBaHHS, JH60 B MOPH OGPATHOro
¢uabTpa. JAs KOHTAKTHOrO BHIIOPa XapaKTePHO TaKXe PasymJor-
HeHHe BblJaBJHBAEMOTO TPYHTA.

! CocraBneHa no maTepHa/laM «PyKOBOACTBA IO MPOEKTHPOBaHHIO 06paGOTKH
H OYHCTKH MNPOH3BOACTBEHHHX CTOYHHX BOA TeIlJIOBHX snempoc‘raﬂunﬂ». Mun-
swepro CCCP, 1976 r.
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Konrakrroli pasmele — MOBEPXHOCTHHIH pasMbB (3poaus) rpyu-
Ta KpaHa GHUIbTPAIHOHHHIM INOTOKOM, IIPOTEKAIOIIHM B CHJbHO
NPOHHLAEMOM OCHOBaHHH BJOJIb Pa3MbiBaeMOH MOBEPXHOCTH (MO-
JOIUBHLI) KpaHa,

Hecrpykyua npu 3samauusanuu (pa3MOKaHHe) — HapylleHile
IpyHTa (B TOM YHCJie HECBSI3HOIO), XapaKTepH3yeMoe Pa3phIXJIeHH-
€M ero CTPYKTYpPH H NOJIHOH moTepeil CBSI3HOCTH, BCJEACTBHE BHYT-
PHIOPOBOrO JAaBJieHHS, BO3HHKAIOLIEr0 NpPH HHTEHCHBHOM KalHJ-
JIIPHOM BIHTBLIBAHHH IPYHTOM BOALl BO BPeMsl €ro 3aMauyuBaHUS H
BMeCTe C TeM NpeKpalleHHs AeHCTBHS KaNHJAJSAPHHX (MEHHCKOBHIX)
CHJI,

Cygposuonnan ycroluusocro — coxpaHeHHe YaCTHIAMH TpyH-
Ta CBOEro NepBOHAYAJBHOTO MOJIOXKEHHsI NMPH BO3JEACTBHH HAa HHX
(HABTPANHOHHOrO TIOTOKA.

Meaxosem — COBOKYMHOCTb COAEPIKAIUHXCA B I'PYHTe MeJKo3ep-
HHCTHIX (pakuuii ¢ pa3MepaMH HAaCTHI MeHblle OJZHOr0 MHJJIH-
MeTpa.

Mexanuueckan cypgosus — pa3MbiB TPYHTa (HIABTPALHOHHBIM
MOTOKOM, MPOSBJASIOWHICA B BHIe OTPHIBA M NepeMelleHHs OTAelb-
HBEIX €r'0 YaCTHIl M LeJbIX arperaToB BHYTPH NMOpP HJH TPELIHH.

Cezepezayusn epynra — pacnpefesieHHe HJH T'PYNTMHPOBKA YacTHIL
Pa3HO3ePHHCTOr0 I'PYHTA MO KPYNMHOCTH ((PpaKIHOHHPOBaHHe), NPO-
HCXOAsllee IIaBHHIM 00pa3oM BO BpeMs OTCHIKH H MJaHHPOBKH
TpyHTa.

Taunucroui epynt — pyHT, COfepXKallHfi HEKOTOpPOe KOJIHUecT-
Bo (06bluHO He MeHee 5% MmO Becy) OYeHb MEJKHX HaCTHI KaKoro-
an60 TJIHHHCTONO MHHepaJsia, BCJAeACTBHe Hero 3TOT FPYHT mpHoGpe-
TaeT CBOHCTBO, XapaKTepu3yeMoe CBSI3HOCTbIO CTPYKTYPH (Clemie-
HHeM, NPOYHOCTbIO Ha pa3pbiB). [JIMHHUCTBIA IPYHT TaKkKe ROJXKeH
HMeTb HHIEKC mjIacTHyHoCTH Gosee 0,03. B 3aBHCHMOCTH OT BeJH-
YHHBl HHJEKCa MJIACTHYHOCTH PA3JHYAIOT TPH Pa3HOBHAHOCTH IJIH-
HHUCTBIX TPYHTOB: CyneCH, CYIrJIHHKH H T'JIHHbI.

Koagppuyuenr ¢uavrpayuu — x03phULHEHT NPONOPILHOHAJIBHO-
CTH MeXJy CKOPOCTBIO JAMHHAPHOHl (HJABTPALHH XKHAKOCTH B JaH-
HOM NOPHCTOM TeJie (TPYHTe) H rpajileHTOM ee Hamopa.

Pacxod ¢uavrpayuu npusedennsui — pacyeTHasi BeJIMYHHA pac-
X0Ja XHAKOCTH, GHIbTPYIOIIeHCS yepe3 NaHHOe MIOPHCTOE TeJIo NpH
Hanope, paBHOM eJHMHHIE.

Tudpasauvecku skeusarenTHolli OuameTp nOP — BHIUHCJIEHHBIN
no pacxoay (GHJIBTPALHK AHaMeTpP NMOPOBHIX KaHAJOB B I'PyHTe, NMPH-
MEepHO paBHBIi NOTIePEYHHKAM KaHAJOB B MeCTaX HX CyXeHHH (me-
pexBaToB).

Ckopocte uavTpayuu — BoobGpaxaemas (yCJOBHasi) CKOPOCTb
IBHXeHHs (HIbTpYyIOLeHcs XKUAKOCTH, PaBHas OTHOLIEHHIO ee pac-
X0Ja B NaHHOM JKHBOM CEYeHHH K IJIOLUIaH 3TOrO CEeYeHHs.

BodoynopHretii sremenT IKpana — CAOH YINJIOTHEHHOrO TJIHHHCTO-
ro rpyHTa, Ha KOTOpHI B 3KpaHaX KOMGHHHDOBAHHOrO THMA elle
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JNOTIOJIHUTEJIbHO YJOXeHa TNOJHU3THJAEHOBAs TMJIEeHKA HJH HaHecCeH
TOHKHH cJyoit 6uTyma.

Jawjutnoe nokpeiTue — cN0fi necka, 30J0LLMIaKa HJAH JAPYyroro
CHITIyYyero MaTepHaJia, YJOXKEHHOTO Ha §OBEPXHOCTb BOAOYMOPHOIO
3JIeMeHTa KPaHa ¢ LeJbIO YAePXKATh STOT JEMEHT Ha MeCTe W mpe-
JIOXPAHHTb ero OT NpoMep3aHus, arMocdepHBX Bo3aeficTBHA u Me-
XaHHYECKHX TIOBPeXJeHHH,

Byxsentbie 0603HaueHns

ve — OOBEMHHI BeC BOJHI,
Y — IJOTHOCTb (00beMHBIi Bec) CyXOro rpyHTa;
¢ — K03dULUHEHT TTOPHCTOCTH T'PYHTA;
n — DOPHCTOCTb TPYHTA;
A — ynesabHBIA BeC 4aCTHI, TPYHTa;
€y — KO3(dHUHUEHT NMOPHCTOCTH MEJKO3eDHHCTOH COCTaBAsAloniel
(Menko3eMa) rpyHta c yactHuaMu MeHee 0,1 om;
ky — KO3 duuMerT QHABTPAUHH TIJIMHHCTOrO I'PYHTA;
R — KoapPHuHeHT QHAbTPALUH 30JI0HITAKOBOTO MaTepHaJa;
H — nanop BoAB! HJIH XHAKOCTH;
W — BJaXKHOCTb TJIMHHCTOrO TPYHTa Ha FpaHHIle €r0 TeKyuecTH;
Ip —uHaeKke (4HCJ0) NMJIaCTHYHOCTH T'PYHTa;
g — ycKkopeHHe cBOGOAHOrO MajeHHs;
v — KHHeMaTH4ecKHH KO3(pDHIMEeAT BAIKOCTH XKUAKOCTH (BOMALI);
do,Do— rujpaBiHuYe€CKH 3KBHBAJIEHTHHII JHaveTp IOp TPYHTa;
U — CKOpOCTbh (UIBTPALHH.

THNbI KOHCTPYKUMA M MaTepHaAB NPOTHBOPHABTPALHOHHBIX
3IKPAHOB M3 IIMHHCTHIX TPYHTOB

2.1. CyuecTBYIOT CJleyIOLHe OCHOBHbIE THIIBI KOHCTPVKUHH NPO-
THBOGMHUJABLTPALHOHHBIX YKPAHOB H3 IVIHHICTOrO TPYHTA:

OMHOCJIONHBIA 3KpaH (pHC. 2,a), BOJOYNODHHIM 3JIEMEHTOM KO-
TOPOTO SIBJISieTCS CIJIOMIHOM CJO# (NJacT) yNJIOTHEHHOro INIHHHCTO-
ro IPyHTa, 3alllHIIEHHBIH CBEPXY OT HOBPEXIEHHH CJOeM necKa HJIH
30JI011J1aKa;

IBYXCJOHHBIH 3KpaH (pHC. 2,0), BOAOYNOPHEI 3JIeMEHT KOTOpPO-
FO COCTOHT H3 JBYX CIJIOIIHBIX CJIO€B IVIHHHCTOrO I'PYHTa pa3jeJieH-
HHIX JPEeHaXXHOH NpOCJOHKOM, mepexBaThiBalouiefl KHIKOCTb, TPO-
(HABTPOBABIIYIOCA Yepe3 BEePXHHH CJIOH, TaKkKe HMeEIOUIHH 3aLUMT-
HOe MOKpBITHE;

KOMOHHHPOBaHHBIH (MJEHOUHO-TJHHHCTHIE) 3KpaH (pHC. 2,8) ¢
BOJOYIOPHBIM 3J1EMEHTOM, COCTOSILINM H3 €J0si TJIHHHCTOrO TPYHTA,
NOKPHITOTO CBepxXy OHTYMHO# HJIH NOJHITHIEHOBOH mnJeHKo#t (mo-
rpebeHHOil MemMOpaHoO#).

2.2, JJonyckaercsi B KauecTBe MaTepHaja BOAOYMOPHOTO 3Je-
MEHTa OJHOCJOHHOIO H ,ZIByxCJIOﬁHOI‘O 2KPaHOB HCHOJB30BaTb IJK-
HHUCTHle TPYHTHI, B KOTOpPbIX COJepXKHTc He MeHee 40% (mo Becy)
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yacTHIl Kpynaoctsio o 0,1 cM. B aTHx rpyHTax JOJKHH OTCYTCTBO-
BaTh BaJIyHHble H KaMeHHCTbie BKJIOUeHHs KpymHee 10 cm.

B rpynre BozoymopHOro 3JjeMeHTa KOMOHMHHDOBaHHOT'O 9KpaHa
C NOJIUATHJIEHOBOH IIJIGHKOH TaK¥Ke He JONYCKaeTcs HaJHYMe Ipec-
BSIHO-L[@OHACTHIX YACTHL YTJVIOBATOH (OPMHL.

Kpome Toro, Bo Bcex ciaydasax Ko3QGbHUHEHT (HALTPALHH TJIH-
HHCTOT'O TPYHTA B YMJIOTHEHHOM COCTOSIHHH He JOJIXKeH IpeBHIIAaTh
1-10-8 cm/c.

He pexoMeHAayeTCsl HCMONbL30BATH [Jisl YCTPOHCTBA 3KPAHOB I'PYH-
Thl, cogepxaugue Gosee 4—5% mo Becy BOAOPACTBOPHMBIX COJIeH.

. 23. B rex cayuasx, Korja
) ; TnoGnMsoCTM OT  cTposulerocs

L e P XPaHHJAHILA (HAKOMHTEJSI) HMe-
TSN 7. N7 N7 7S~  erCsl HECKOJILKO MECTOPOXIEHHH
N7 NNz N2 Ny 7 3
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HauMeHbIAasi CTOHMOCTb TPaHC-
4 TOPTHPOBKH FPYHTa K MeCTy €ro
S e N0 08 a0 se e ooty p  YKJIAAKH He BCErja onpeaenaser
NN MHHHMYM 3aTpaT NpH yCTpoiicT-
R TN T Be 3Kpana. OueHp 4acToO 3HAYH-
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Puc. 2. OcHoBuble THnel KOHCTPYKUHG
NpPOTHBOQUABTPALHOHHBIX 3KPAHOB H3
TIHHHCTOrO CPyHTA

a—OAHOCAOAHKIl IKPaH; G— ABYXCAOAHLIA 3KpaH;

€—KOMOHHHPOBAHHLIA 3KpaH; J—3aUUTHLI CAOil

H3 HeCBA3HOTO TPYHTA MAM 30J0MAaKA; 2— cJaoit

YNAOTHEHHOTO TAHHKCTOrO rpyHTa; 3—OCHOBaHIE

3KpaHa; 4—APEHaXKHAA NMPOCAOfiKa; 5—OHTyMHas
HAH NMOJAHITHAEHOBad TLIEHKA.

TeJlbHble TPY/A03aTPaThi CBA3aHBL
C YNJIOTHEHHEM TIpYyHTa, BCJaeld-
CTBHE 4ero Bonpoc o6 HCHo/b30-
BaHHH TepeyBJIaKHEeHHBIX H Ma-
JIOBJIAXKHBIX CyTJIHHKOB H TIJIMH

JIOJIXKeH peniarbcad Ha OCHOBa-
HUH COTNOCTaBJICHHSA JAHHBIX
npeaBapHTeNbHBIX OTIBITHBIX

YKaToK 3THX TPYHTOB.

2.4. B xauectBe MaTepHana
MNJEHOUYHOTO NOKPLITHS CJ/IOA I'VIH-
HUCTOTO IPyHTA B YKpaHe KOMOH-
HUPOBAHHOrO THI1a PEKOMeHAyeT-

€5t HCTIONB30BAaTh CTabHJIH3HPO-
BAHHYIO NOJIHITHJIEHOBYIO TJEHKY ToJiuHONH He MeHee 0,02 cMm JH-
60 nedranoft 6urym BHJ 60/90, TOCT 11954—66, nanocHMH# Ha
cJiofl rpyHTa npu temmnepatype ot 170 go 200°C. ToamuHa njeHKd
O6HTyMa NpH 3TOM JOJKHA BbigepKuBaThcsl B mpegenax 0,2—0,8 cum.
YerponicrBo 6MTyMHON MeMOpaHbl HeCJ0XHO, HO TpebyeT TOYHO-
ctu paGor. [Ipu HepOBHOM OCHOBaHHH, uTOOLI YCTPOMUTH MeMOpaHy,
pacxolyloT 3HauyHTeJbHO Oosblie GHTYyMa, ueM npu raaakom. [los-
TOMY He0o6X0QHMO BHIPAaBHHBATb OCHOBaHHe AOPOXHHIMH Tpeiepa-
MH C yAaJeHueM BceX TVIbiO, KOMKOB H KPYMHHIX KaMHe#l u mocJie-
nqytouefl JeTKOH yKaTKo#.
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Ins posnnBa GHTYMa MCHMOJNB3yeTCsl aBTOTYAPOHATOP WJH pyd-
Hble TyApOHATOpH. MeMGpaHBH MOTYT yCTpauBaTbCs Ha OueHb Kpy-
TBIX OTKOCaX, TaK Kak OHTyM 3aTBepaeBaer 6bictpo. Oxnako # 31ech
HMEIOTCS OrpaHHYeHHsl, MOCKOJbKY cJefyeT o0ecneuyHTb YCTOHYH-
BOCTb OCHOBAaHHS M MOKPHIBAIOILENO MJIEHKY MaTepHaJsa (ecjau OH
uMeercsi). ATOT MaTepHasJ OGBLIYHO H JHMHTHDPYET KPYTH3HY OTKO-
coB. PekoMenayeTcs HMeTb OrpaHHYeHHYIO KPYTH3HY oTKocoB (1 :2).
B KauecTBe 3aLMTHOTO IOKPHITHSA OOJHIOBKH MeMOpaHH yalile Bce-
ro NPHMEHSIOT OOLIUHbLIfi TPYHT, MpHUEM TOJLUIHHA TIOKPBITHS JOJXK-
Ha ObiThb He MeHee 0,3 M.

ﬂpoexruponauue nporunodmnu‘pauuouﬂux FJHHHCTBLIX 3KpaHoB

2.5. O6ulyio TOJIUHHY CJIOS YNJAOTHEHHOTO FJIHHHCTOrO rpynlTa
BOAOYIIOPHOTO 3JIeMeHTa 3KPaHa cJjelyeT OlpelessiTh, OCHOBLIBAACH
Ha COOTBETCTBYIOIIMX pacyeTrax NPOHHUAEMOCTH H (PHJIbTPalLlHOHHOM
NPOYHOCTH, OJHAKO 3Ta TOJILHHA He JOJKHa ObiThb MeHee 30 cM H
JHIIb B PeAKHX cayuasX npesbimath 100 cM. TosmuHa 3aLlHTHOrO
MOKPHITHS BOAOYIIOPHOTO 3JIeMeHTa TaKxe BhiOHpaeTcss B 3THX mpe-
Aenax.

2.6. TonmuHy papeHasKHOH NPOCJOHKH B JBYXCJIOHHOM 3IKpaHe
peKkoMenayercs npHHuMaTh pasBHoit 30—50 cm. B kauectBe maTepHa-
Jla 3TOH MPOCJIOHKH .A0NyCKaeTcss HCMOJb30BaTh NeCYaHO-TpaBHiHbIE
H JPECBAHO-IEOHHCTLIE TPYHTH ¢ KO3hduuHeHTOM (HABTPAaUHH He
MeHee 50 M/cyT.

OueHKA NPOHHIAEMOCTH FAHHHCTOrO 3KpaHia

2.7. IlponunaeMoctb 3KpaHa yjnoGHee Bcero XapaKTepH30BaTh
pPacuyeTHON BeJHYHHOH YAEJbHOTO PacXOAa KHIAKOCTH ¢,, PHABTPYIO-
weficss uepe3 eAMHHIy NOBEPXHOCTH IKpaHa NpPH OCPEAHEHHOM MO
€ro TOJIII{HHE IPaHeHTe Hallo-

pa paBHOM €AHHHIE, T.é€. },1 ry 'y 0

QT v
=35 H=7 )

rae  Q — pacxoa KHIKOCTH,
¢uabTpyloleics uepe3 TJO-
wanab S 3kpaHa; T — TOJLLA- | o — - .
Ha BOJOYMOPHOTO 3JIeMeHTa 2° 7 £ ud
3KpaHa;, H —nanop OuJibT-

DO e S L ouepro oo
KOCTH, v— C‘KOPOC'I:.I) CbHJle- Hgl': Ill-lg TOJI‘X:I'.HHE (5’[05! l’)!Hl';l’ﬂCTO}l"O rpyHra
pauux; Jo — cpeaHuii no Toj-

I-—¢parMent c0s rpynTa; 2—0CHOBaHHE SKPAHHPYIO-
HIHHE BOJOYNOPHOTO 3JIEMEH- HIero NOKPHTHA.

Ta rpajHeHT Hamopa.

IIponnuaemocts 3xKpaHa, TakuM o6pasoM, TpeiacTaBJsieT coboit
OCpeJHEHHOE [0 TOJILIMHE BOJLOYNOPHOTO 3JeMeHTa 3HaueHHe Ko3(d-
¢uuvenTa GHABTPALHH
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14
kC = 7;‘1 (2)

KOTOPO€ MOXHO ONPENEJHTh PACYETHHIM NyTeM, 3Hasd XapaKTep H3-
MEHEeHHs! NJIOTHOCTH TJIHHHCTOTO TPYHTa MO TOJILHHE eJHHHYHOTrO
CJIOS M 3aBHCHMOCTb MeXAy KO3(h(HUHEeHTaMH (PUABTPALUH H MO-
PHCTOCTH TPYHTA.

2.8. M3MeneHHe KO3(dpHIHEHTa MOPHCTOCTH TPYHTA MO TOJIIHHE
cyiost (puc. 3) MOXHO C JOCTATOYHOH IJisi MPAaKTHUECKHX PacyeroB
TOYHOCTBIO ATMIPOKCHMHPOBATbH 3aBHCHMOCTBIO BHIA

g =¢' (1 +¢t), 3)
13
T VD A
T v ; 1)) I
§ 0 y 4 e L1 AT
8
§a‘9 i ) A AU % - B
S it '0‘_3 Y WA ]
£ o s Tl e
5 S A o8 LT LU B | HR
§04 i A A LU LT [k
L e e T I
Lt 11 - E

§0’2 .: S == “ﬁ K40 ez 0976,- 0,058 %
< ; i 1| — m(EuE,-ﬁiMﬂI edupigbr)

0 flt i |- R T

407 10" 0° 7 0’ u* %k

Ifﬁ rr 7'? Z K r"/c

Puc. 4. Tpabukn 3aBHcumocteii Mexay KosppHUHEHTAMH
(uabTpauH¥ H MOPHCTOCTH TAMHHCTHIX TPYHTOB (OPH TeMmepa-
Type Boant 20°C).

e’le! — 1
rie c= _LT—_ KO3(OQHLUHEHT CHHIKEHHS TJIOTHOCTH TPYHTa;

e’ H &” —Ko3(HUMEHTE [OPHCTOCTH TPYHTA, COOTBETCTBEHHO, B

BepxHeH M HuXHeH uactax cuaod; {f 1 T — cM. puc. 3.
2.9. Kos¢dduuueHt GpuabTpauyuu yMJIOTHEHHOTO TPYHTA PEKOMEH-
JAyeTcs BBIUHCAATH N0 PopMmyJie:

13
k=4-10""exp T 0048 SM/S (4)
rjie € U gr — B JOJAX €AHHHILBI.

3aBHCHMOCTD, BbipaxKaeMasi 3Toi (OpPMYJIOH, IpeACTaBJIeHa Ipa-
(Hyeckn Ha pHC. 4, U3 KOTOPOTO BHAHO, YTO MO Mepe YBeJHUEHHS
CBSI3HOCTH TPYHTa, XapaKTepH3yeMoii NMapaMeTpoM &r, CHHXKaercs
CKOPOCTh M3MEHeHHsS ero MPOHHIAeMOCTH B INpolecce YMJOTHEHUs
(«4yBCTBHTEJNLHOCTb» IPYHTA K YIJIOTHEHHIO).

2.10. TeoMexaHHYecKHH MapaMeTp &r CJEAYeT ONpefessiTh IKC-
NepUMEHTaJLHO — N0 TIJIOTHOCTH IPYHTOBOrO T€CTA IIPH BJIAXKHOCTH
HA TpPaHHlle TEKyYecTH B COOTBETCTBHH C YCTAaHOBJIEHHOH METOIHKOIi.
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ITapamerp er TakxKe MOXKeT GHITb BHYHCAEH MO (GopMmyJe
A
er = 1,06 = W, %)
s

rae Ay — yaenabHbilt Bec Menkux (d<0,1 cM) yacTHI TpyHTa;
Wy —B ROJASX €AHHHIBL
2.11. Insa onpegenenus no dopmyne (4) xoaddunnenta Guib-
Tpa‘mm TJHHHCTOI'O TPYHTA, B COCTaBe KOTOpPOI'O HMEIOTCA <«IJaBaro-
1He» B MeJKO3eMe KpYMHble 4acTulibl (rpaBui, mebexb), HajO BHA-
yaJie BbISICHHTb NJOTHOCTb MeJKo3eMa ¢ uyacTHuaMu meHee 0,1 cu.
IT10THOCTL MeJiKo3eMa pPEeKOMEeHAyeTCH BLIUMCASTh Ho dopMye:

Pu
Px’ ®

I_YrKI:

T = 1r

rje Pu 4 Px— OTHOCHTEJIBHblE BEJHUYHHbI MACCOCONEPIKAHHA MeEJKHX
¥ KPYMHBIX YacTHI[ B IPyHTe (B AOJAX €IHHHLH); Ax— yAeJbHBI
BeC MPYNHBIX YaCTHI IPYHTA.

Koadpouunent ¢uabTpauud Takoro (pasHO3epHHCTOr0) TpPyHTA

kr="Fky- Pu.

Ilpu BbinosHeHHH YcJOBHA (3) ocpelHeHHBIH (MO TOJIIHHE He-
paBHOMEpPHO YIJOTHEHHOro CJos IPyHTa) Koadpduuuent ¢uabrpa-
1M

k.
kczm(ep' cr_1), )

1
7 /. QB —

rae k’—ko3pdHiyueHT GHABTPANHY TPYHTA TIPHU €/, B_(m——_—om —

noKasarTeJib, xapaKTepnsyiomui‘i HHTEHCHBHOCTb CHUXKEHHS TPOHH-

1LaeMOCTH TVIHHHCTOrO IPYHTAa NIPH €ro YIJOTHEHHH.

2.12. Tlpu NOMONHHTENBHOM YIJIOTHEHHH IJIHHHCTOTO I'PYHTa 3K-
paHa moj AeHCTBHEM Beca TOJLIM 30JI0lIJaKa NPOH30HAET COOTBET-
CTByIOILllee yMeHblleHHe ero NMPOHHIIAeMOCTH, KOTOPOe MOKHO ole-
HHTb pacyeToM Mo GopmyJe:

ky

ks = SxpGatnpalpy)” ®

rae k) — kKo3pdHuueHT QHABTPALMH TPYHTA NPH HAUAJAbHOM YIJIOT-
HEHHH JaBJIEHHEM p;; kR — Ko3dduiuent GuabTpauuu rpysra, Lo-
MOJHHUTEJNHbHO YIJOTHEHHOrO BECOM 30JI0LINIaKa HHTEHCHBHOCTBIO Po;
a — a6contoTHH KO3(pIHIHEHT KOMNPECCHH IPYHTa, BeJHYHHY KO-
TOPOr0 B TpEIBAPHTEJNbHBIX DPacueTax MOXHO NPHHHEMATb PaBHOH
0,1.
2.13. OuenwBasi NPOHHIAEMOCTb 3KPAHOB, BLITIOJHEHHBIX H3 IJIH-
HHUCTHIX TPYHTOB, CJ€AyeT WMeTb B BHAY, 9TO (QHJIbTPALlHs BOABI H
BOJHBIX PAacCTBOPOB B 3THX rpyHrax CTPOro MNOAYHHSCTCHA 3aKOHY
Jlapcu mpu CKOJIb YrOJAHO MaJBIX TPajHeHTaX Hamopa. Bmecrec Tewm,
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O/lHaKO, B KaXJOM KOHKDETHOM cJydYae HeOGXOIHMO YYHTHIBATh
BJIMSTHHE OCMOCA HAa NepeHOC PacTBOPEHHOrO BellleCTBa, KOHIEHTpA-
IHs1 KOTOpOro B (pabTPaTe MOXKeT GHTH B HECKOJBKO pas GoJiee Bbl-
cOoKOH. HMHTEHCHBHOCTb OCMOTHYECKOrO TepeHoca OGBIYHO ompege-
JISTIOT 9KCTEPHMEHTAJIbHBIMH HCCJIEIOBAHHAMH 3TOTO NpoLecca.

OneHKH AHTEHCHBHOCTH (GHALTPANHOHHBLIX yTeueK Yepe3 KOMOGHHHPOBaHHBIM
3KPaH NPH NOBPEXRACHHH MACHOYHOFO 9aeMenta (MemOpann)

2.14. Bricokas 3¢ deKTHBHOCTh KOMGHHHPOBAHHOTO 3KpaHa ofec-
nedyuBaercs 6Jarogaps cOBMeCTHO#H paboTe NMJEHOUHOTO ero 3JeMeH-
Ta (morpeGeHHONH MeMOpaHbl) W MOJCTHJIAIOLIETO CJOS CJAaGONPOHM-
1LaeMOTO TJIHHHCTOrO TpyHTa. Jlaxke MpH HAJHYHH MOBPEXIAEHHH
(pa3pbiBoB, OTBEPCTHH) B NJEHOUHOM 3JeMeHTe MPOHHIEeMOCTh
3TOPO 3KpaHa OCTaeTcs Ype3BbIMaHHO HHU3KOI.

2.15. 1as Toro, yToObl OLLEHHTHb BEJHYHHY TPOHHLAEMOCTH KOM-
GHHHPOBAHHOTO JKpaHa, HeoO6XOAMMO BHauaje (HCMOJb3Yys pe3y.ib-
TaThl HATYpHbIX HabJioJeHHi) onpenenuTb HawboJiee BeposITHbiE
pa3sMepbl ¥ YaCTOTy NOBpPEXJEHHH, NMpeAcTaB/sas HX B ¢opMe Liesed
HJAH OTBepcTHHi. JIMIIb 3aTeM Ha OCHOBe pacyeToB MO YKa3aHHHIM
HHXKE 3aBHCHMOCTSIM MOXHO OLIEHHTb CYMMapHYIO BeJHUYHHY yTeuek
yepe3 3TH NOBpeX/[IeHHs, a TaKXKe ONpeleJHTb PHKTHBHBIA (TEepMHH,
npeanoxenusiii B. I1. Henpuroit) xoadduunest ¢uabTpannn KoM-
6MHHPOBAHHOIO 3KpaHa

ky=mky, 9)

rae m — koadduuuent apPeKTHBHOCTH KOMOHHHPOBAHHOTO IKpaHa;
kr — K03ddHUHEHT QHABTPALHH TIOACTHJAIOUIETO TJIEHKY CJIOS TJIH-
HHCTOrO T'PyHTa.

3Hauenus KoapPpHuHeHTa m 3aBUCAT OT (OPMBI H Pa3MepoB OT-
BepcTitil B MJEHOYHOM 3JIeMeHTe 3KPAaHA M YHCJEHHO PaBHBl OTHOLUe-
HHIO pacXofoB (HAbTPAUHH Hepe3 KOMOHHHPOBAHHBIA 3KpPaH mnpu
HaJIHYHH TOBPEXIeHHH B IJICHOYHOM €ro 3JeMeHTe H uepe3 TaKoi
XKe [0 MJOIAAH H TOJLIHHE FKPAH H3 TJIHHHCTOrO MPYHTA, T. €.

m=Qx/Qr. (10)

2.16. dunbTpalHOHHBII PacXol Yepe3 NOBPeX/eHHS B NJEHOY-

HOM 3JIeMeHTe KOM6HHHPOBHHHOFO 3KpaHa peKOMEHAYeTCHA OLeHH-
BaTh MO NPHBOJAMMBIM HHXe (hopMysam.

B cayuae noBpexneHHH, HMeOWHX ¢opMmy uiesell AJAHHOH [ u
¢ packphiTHeM 2b (puc. 5):

wl kyH
Q=Tn7ys A+ = an
rae
In Tyfb ks

A:—lnTalb; x_—..'k—r.

IMoBpexneHust B BHAe OTBepCTHH —

Q=477 (12)
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Ilpu orHocurensHo Gosbiofi npornnaemoctH (k,>0,001 cm/c)
30JI0ILJIAKOBOTO HJIH RPYTOro MaTepHasa, KOTAa MOXKHO npeHeGpeub
norepsAMH Hamopa ¢uabTpyloiefics gepe3 TOJILly 3TONO MaTepHasa
XKHAKOCTH, €e PAacXoj TPH HAJHYHH B MJEHOUHOM 3JIEMEHTE IIeJH
pPEKOMeHAYeTCH BHIYHCAATH MO (popMyJe:

H
b \
0,731gtg (4—7-;)
INpuMep pacuera ¢GUIALTPAUHOHHONO Pacxoia uepe3 NOBpekKe-

HHe B NMJIEHOYHOM 3JieMeHTe KOMOHHHPOBAaHHOrO 3KpaHa AaH B NpH-
JIOXKeHHH 2.

Qm = ky (13)

9

\ { | t
o o
2\\ x. AN \ rE / Vo
~. & \;\ ".,.T - _‘/ P i”\
(5\ - l,w__ I ﬁﬁ‘_ ‘ S
N k "; AN R [
\ ke s //ﬂ‘\v ety

-0'.q‘o°o &0 baoc:_cvo'-‘~o-
&

Puc. 5. Pacuyernasa cxeMa ¢HAbTPaUHH XHAKOCTH uepe3 KOMGHHH-

POBaHHbIH KPaH NpH HAaIHYHH NOBPeXIeHHIl B MICHOYHOH MeM6pa-

He, NOKpbiBalOWe# cAofi TAMHHCTOrO rpyHTa (@) ¥ 3Miopa H3MeHe-

HHA Hanopa ¢uabTpylomend xuakocTH (6)

J—TOAIla CKA3AMPYEMOro MaTepHaia (30A0IIAAKA M T. I1); 2—3aNHTHHIA CA0il 3K-
paHa; 3—naenoysas memGpana; 4-—CiOfl TANHNCTOFO FPYHTa; S—CHJIBHO MpOHHUAE-
MOe OCHOBaHME XpaHHAWING; 6—noBpexfeHne (i gsedekt) B nieuxe.

MeTtoan ONeHKH (PHALTPANHOHHON NPOYHOCTH TAHHHCTOrO 3KpaHa

2.17. Ilpn npoeKTHPOBAHHH TJIHHHCTOrO 3KpPaHa CJeayeT BHIIO.I-
HSITb pacyer ero (pHALTPALHOHHOA MPOYHOCTH, B CBSA3H € UeM HeoO-
XOJHMO NpeABapHTEJbHO BBLISICHHTb BO3MOXHble TPHUYHHBI H COOT-
BETCTBYIOLLME OTHM NpHYHHAM (HOPMbl HapylleHHS (PHABTPALHOHHOM
NPOYHOCTH IKpaHa.

2.18. OuabTpallHOHHAS TPOYHOCTb TJHHHCTOrO 3IKPaHa Hapy-
uraercst rJjiaBHbIM 00pa3oM IO IpHYHHE MeXaHHUecKoH cyddo3us,
nposiBaswouleiica 1160 B (popMe KOHTAKTHOTO BHIOpPA I'PYHTa BOJO-
YIODHOTO 3JieMeHTa 3KpaHa, Jnbo B ‘GopMe ero NECTPYKIHH INpH
3aMayHBaHHH CHH3y TIPYHTOBBIMH BojaMH. Dojiee penkoi npnunHoi
HapylleHHs (HAbTPALHOHHON NMPOYHOCTH IKPAHA SIBAAETCH KOHTAKT-
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Hbiff Pa3MBIB IPYHTAa, YKJagbiBaeMOro oObIYHO HeNoCpPeJCTBeHHO Ha
ocHoBaHHe. Huxke paccMoTpeHbl XxapakTepHble OCOGEHHOCTH nepe-
YHCJIEHHBIX BHJIOB MeXaHHuecKo# cy(pdo3uH TVIMHHCTOTO TPYHTA H
JaHbl COOTBETCTBYIOLHE pPeKOMeHJalHu fno pacueraMm cyddo3HoH-
HOH €ero ycTOHYHBOCTH.

2.19. OuAbTPAUHOHHYIO NPOYHOCTH TJIHHHCTOTO 3KpaHa Mo OfT-
HOIIEHHIO K KOHTAKTHOMY BBIIIOPY CJjelyeT XapakTepH3oBaTb KPHTH-
YeCKHM 3HaUYeHHeM BLIXOJHOTO TpajaHeHTa Hamopa JPgyyx, NPH KOTO-
pOM HaYHHAIOTCH TJAaCTHUYeCKHe AedOopMalHH TJIHHHCTOTO TIPYHTa
BCJIECTBHE €r0 BHAABJAHBaHHs B HanboJsiee KPyNHble NMOPbl HIH Tpe-
ILHHBI B OCHOBaHuH (pHuc. 6).

JP
J X

s 1000 p—y:
E N ]g ﬂonaxc
2 N ~<= R =076 " Cp 2
N
§ N : ] q08
S 19 \ [~~~
NS ~
o = 004
’> A = aq02
N AN i
§ 1
g \ Tt
3 \S o1 447
g} \\-‘ P —— e ed
S wp — 4005)
Qq i T

17 7 2 3 4 J /3

Auamemp nopsi , cM

Puc. 6. 'paduku u3meHeHHs paspyluaioLlero rpa-
JIHEHTa Hamopa [PH KOHTAKTHOM BbillOPe IIHHH-
CTOrO IpyHTa C NMOKa3aTeleM KOHCHCTEHUHH B=].

Ecan nsBecTeH nonepeyHHk 3THX NOP — Dgmaxe (HJAH pacKphbl-
THE NOJIBIX TPELIHH — Omaxc), KPHTHUECKOE 3HAYEHHE BBIXOLHOTO
rpajHeHTa:

3R
Sy = =, (14)
o YBDouaxc
D 23 W—Ww,
rae § = (_1_0‘_‘(%) B*, 3necy B = W_._T';—-— NOKa3aTelb KOHCHCTEHNWM TJH-
T Wp

HHCTOro TpyHTa; Rp — L0/roBpeMeHHasi NPOYHOCTb BOJAOHACHIIEHHOIO IVIHHHCTOrO
TPYHTa [PH OCEBOM €I'0 PacCTsKeHHH.

Aty ¢GopMyJy MOXKHO HCIOJb30BATh IJIS pacueroB NpH Kodddu-
LLIHeHTe TOPHCTOCTH TPyHTa

A
t < (Wr+ 0,51p) :{:,

® .
Ilpu pacyerax no stoii popmyne Dy, . HaLO BHPAXKaTh B CM.
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JonroBpeMeHHast TPOYHOCTb I'PYHTa Rp 3aBHCHT OT €ro IJIOTHO-
CTH U CBSI3HOCTH H MOXKeT GbITh OTpejeeHa No rpadukam Ha pHC. 7
HJIH BBIUHCJIEHA 10 hopMyJe:

13,4¢
-1 il 2
Rp=1 exp1_4'2551_ KrejeM2. (15)
Ry
100 — — T
\ i
\\ S D B
15,4€ 1
~ NN Rp=ezp —2=- ||
A 7-4 25
3 NN b 25%;
I\
34 EEANNSESE
3 LW ARIAY
§\ \\ o\ AWAW R
AR AN
g NNAABN
L gor \ AN AN
§ PESIE S \\ <
3 S W VA0 W N AN 75
S N NN i
S TCINENN N

B S W S W
&:=06 07 08 62 14 14

NEEERRARYA VAN

i 94 08 12 15 8 20
Kosp@uyuenm nopuciocnu. epyrma

Puc. 7. WsmeHeHHe 10JATOBPEMEHHOH MPOYHOCTH
FIHHHCTHIX TPYHTOB NPH Pa3phiBe.

Cuuraercsi ZONYCTUMBIM 3HaueHHe BHIXOAHOTO TPajHeHTa Harnopa
B KpaHe

Tyux < 0572 (16)

BbIX’
KOTOpOE Mepes 3THM CJIEAyeT ONpefeauTh no gopmy.e:

1

1— SxoTE (" — o7
T = 1 — 2L an

rae Jo=H/T,— cpellHee moO TOJIUIHHE CJOS TVIKHUCTOTO TPYHTa 3Ha-
yeHHe rpagueHTa Hamopa.

ITpuMeprl pacueTa BeJIHUHH BBIXOLHOTO I'pPajHeHTa HATOPA Jamx
H JPgux JaHbl B NPHJIOKEHHH 1.

2.20. B Tex ciyuasx, KOria OCHOBaHHE 3KpaHa CJOMKEHO CHIb-
HO Pa3HO3EPHHCTHIMH TPYHTAMH HJIH TOJYYEHHOH IIPH BCKpHIIE
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Kapbepa pa3apolbseHHOH CKaJbHON mopojoé (ropHo#t macco#), mno-
nepeyHuku 1op — Doyaxe PEKOMEHAYETCS ONpeAensiTb HCXOASA H3
NPEeXNONOXKEHHS O HAJHYHH CKOMJeHHHA (THe31) KPYyNHOOGJOMOYHOro
MaTepHaJsa ¢ OTAeNbHOCTAMH pa3MepoM Dyaxc.

Torpa

Douaxc ~ exDuare (18)

rae ex— Ko3(QUUHEHT MOPHCTOCTH KPYNMHOOGJOMOYHOTO MarTe-
pHuaJa.

U3 atoro BuaHo, uTo 06pa3oBanHue CKOMJIEHHH (THE31) KPYMHBIX
006JIOMKOB Ha NMOBEPXHOCTH OCHOBAHHS fIBJAECTCA OJHMM H3 CaMBIX
He6JaronpuATHEX (akTOpPOB, TPHBOAAIIHX K CYIIECTBEHHOMY CHH-
JKeHHI0 GUJIbTPAallHOHHON MPOYHOCTH SKPaHa, B CBA3H C YeM MHOTrIa
1eseco06pa3Ho nepen yKJAajaKoi 3KpaHa 1esaTh MOICHINKY MEJKO-
3ePHHCTOr0 MaTepuaJa.

1 2
AV
-.\\‘

T0,9 949009 -
,////.777//,7,

Puc. 8. Cxema K pacueTy 3KpaHa Ha KOHTAaKTHHIH pa3MbiB npH
PacloNoXEHHH XPAHHAHLIA HA YYacCTKe CKAOHA, CACKEHHOM
O6BONHEHHBIMH CHABHONPOHHIAEMbIMH FPYHTaMH

1—npoTHBODHABTPALHOHHEIA SKPAH XPAHHANINA; 2—TOMIA CHABHONPOHHIIAEMBIX
TPYHTOB, BMemtaonias OmToBoit ¢GHABTPAHHOHHHA MOTOK; J—ROBEPXHOCTH
CKANbHOro MaccHBa (BOAOYNOP).

He6aaronpusaTHolM (aKTOpOM TaKKe SBJSETCS nepeyBJaKHe-
HHe IVIMHHCTOTO TPYHTA, OTCHITIaeMOro B AOXKJIJHBYIO MOTOAY, BCJel-
CTBHE 4ero IPYHT OKa3blBaeTcs HeAOYIJOTHeHHbIM. TakuM obpa3om
IIPH CTPOHUTEJbCTBE KPYNHBIX 30JI00TBaJIOB B 0000 HeGJaronpHsT-
HbIX YCJIOBHMSIX HeOOXOZMMO JOTIOJHHTEJNbHO OCYIIECTBJATb KOHT-
poJibHbIE ONpefesieHHs TIPOHHUAeMOCTH H (HAbBTPALHOHHOR TNpod-
HOCTH YJIOXKEHHOT'0 TJIMHHCTOTO 3KpaHa B TNOJEBHIX YCJHOBHSX, A
4ero peKOMEeHAYeTCS HCIOoJb30BaTh npHcnocobieHHe (ycTpoHcTBO),
OMHCaHHe KOTOPOrO KaHO B NPHJOKEHHH 5.

2.21. B Tex cayuasix, Koraa ¢GpuabTpylOLasAca uepe3 KPaH KHU-
KOCTb MOHHXKAaeT CONPOTHBJAEMOCTb IVIMHHCTOrO IpyHTa BO3JAeHCT-
BHIO (DHJIBTPALHOHHOrO TOTOKA, HEOGXOAHMO 3KCNEePHMEHTAJbHbIM
MyTeM ONpenesaTb CTeneHb NOHHXKeHHS Cy(pdo3HOHHON ycTOHYH-
BOCTH IDYHT2 H YYHTHIBAThb 3TO TPH NPOEKTHPOBaHHH KPaHAa.
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OnuncaHHe MeTOAMKH MCNHTAHHH TPYHTA AAHO B TIPUJIOKEHHH 4.

2.22. Pacuer cyd¢o3HoHHOA YCTOHYHBOCTH TMJIHHHCTOrO 3KpaHa
Ha KOHTAKTHHIH pa3MBIB HeOOXOAHMO BHIMOJHATL B TeX cJAyYasx,
KOTJa BO BPeMsl SKCIJIyaTallid XPaHHIHIIA 3KpaH Gyner moxsep-
ratbCs BO3/€HCTBHIO TIPONOJNBHOTO MOTOKA TPYHTOBBIX BO., ABHXKY-
erocst ¢ OTHOCHTEJNbHO GOoJbIIMM yKJAoHOM. OfHH H3 TakKHX cay-
yaeB HJIIOCTPHPYeTCs cXeMo# Ha pHuc, 8.

N

T

QVD

§» (1

x )

S 8 —_—

A

3

3

A

3 ,

g Odnacme

S Y PaBMbIEAIHOUUT CHOPOCITIOL
o

g

3.

)

S

x 2

HIRY

g \g

B

B —
* ¢ g7 a2 93 04 45 46 Dy

LQuamemp nop, oM
Puc. 9. Ipaduk 3aBHCHMOCTH KpHTHYecKoii (pa3MbiBawiel) CKOPOCTH
IKBHXEHHA BOLB Up, = U/n B 3ePHHCTOM TPYHTE OT FHAPABAHYECKH 3SKBHBA-
JEHTHOrO 1HaMeTpa Nop 3TOrO rpyHTa.

TuapaBaxHuyeckHi YKJIOH (DHJAbTPALHOHHOrO NMOTOKA B OCHOBAHHH
3KpaHa He JOJIXKeH NpeBbllHaTh

JJIOHSO)SJ}\" (lg)
rie Jx — KpHTHYECKOe 3HaueHHe YKJIOHA (HJIbTPALHOHHOTO T0TOKA,
IIPH KOTOPOM TIPOHCXOAHT KOHTAKTHBIA Pa3MbIB IJIMHHCTOTO T'PYHTA.

Kputuueckoe 3Hayenue Jx OHAbTPALHOHHOTO MOTOKA B KPYIHO-

3€pHHCTOM, HamnpHMeEp, I'PaBUHHO-TaJIEeYHHKOBOM TPYHTE C XOPOIIO
OKaTaHHBIMH YaCTHLAMH DEKOMEeHAyeTcsl OonpelensTh 1o dopmyJe:

1523 Y/ g/
JK _ __._'._.'g_gi'_.’ (20)
¢gD@ Y 9[Dy
raie v-— KHHeMaTHuecKas BSI3KOCTb BOJbl; g — YCKOpeHHe cBOGOA-

Horo najgeHusi; Do— THAPABJHYECKH 3KBHBAJEHTHBIH AMaMeTp mo-
POBHIX KaHaJIOB IPyHTa OCHOBaHHs 3KpaHa; ¢ — koxddunment dop-
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MBI CeyeHHsi MOPOBLIX KaHaJOB, KOTOpbLIfl AAs 3eDHHCTOrO FPYHTa C
XOpOLIO OKaTaHHBIMH YacTHiaMH paBeH 0,9, a ¢ MJIOXO OKATaHHBI-
mH — 0,45.

FuapaBaHyeckd 3KBHBAJEHTHBIH OHaMeTp MOp TpYHTa:

Dy~ 6]/ ko, @1)
ng

B cayuae, Korga ckopocTb (OHJABTPALHOHHOIO NMOTOKa B OCHOBa-
HHH H3BecTHA, cy(PO3HOHHYIO YCTOHUHBOCTL 9KpaHa TaKkKe MOMKHO
OlleHHTb, MOJb3ysCh rpadHKOM 3aBHCHMOCTH pa3MblBaloullell CKo-
pPOCTH OT JHaMeTpa MOp TPYHTAa OCHOBAHHS, NPHUBENEHHBIM HA
puc. 9.

2.23. Cydpdo3HOHHYIO YCTOAYHBOCTD K KOHTAKTHOMY pa3MbIBY
[JPHHCTOTO 3KpaHa, pacHoJNOXKEHHOTO Ha MOBEPXHOCTH TpEeLiHHO-
BaTOro CKaJbHOTO MacCHBa, PeKOMEHIYETCS OLIEHHBATb TAaKUM XKe
o6pa3oM, onpene/ss KPHTHMECKHH YKJIOH (PHIBLTPALHOHHOTO MOTO-
Ka B MaccuBe:

V2 (5 4 A)?
Je= 144010 rr gy 22)
rae & — packpbiTHe MOJBIX TPeWHH B Maccuse; A — ruapaBanue-
CKUH nmapaMmerp IIepOXOBAaTOCTH CTEHOK TPelHH, KOTOPHIH B pacue-
TaxX MOXHO NpHHHUMATH paBHbIM 0,5 cM.

2.24. Tlpu npoeKTHpPOBaHHH 3KpaHa cJelyeT Takxe obpamars
BHUMAaHHEe HAa BO3MOXHOCTb JECTPYKUHH (CaAMOMNPOH3BOJBLHOIO pas-
pylleHHs B BHAE OTCJAHBAHHS) TVIMHUCTOTO TPyHTA NPH €ro Hauab-
HOM 3aMayHBaHWM CO CTOPOHBI OCHOBAHHS BCJ€CTBHE MOATOTIJIEHHS
3KpaHa TPYHTOBBIMH BOJaMH. $IBieHHe AeCTPYKHHM OCOOEHHO Xa-
pakTepHo ana HuakomaacTHuHbIX (/,<0,1) cyneceit u cyraunkos,
rJaBHBIM 00pasoM JIECCOBH/IHBIX.

YcaoBue OTCYTCTBHS JMECTPYKUHH TPYHTA 3KpaHa cJedyer CYH-
TAaTh BBHITOJNHEHHBIM, €CJH MaKCHMaJbHbIH AHaMeTp mop (HJH Tpe-
LIHH) B OCHOBaHHH He mpesbiniaer 0,3 oM, T.e.

Do e <03 e (23)

flponasoacteo pabor no ycTpoHCTBY NPOTHBOGHJALTPANHOHHOIO
rAMHHCTOrO 3KpaHa

2.25. lo Mepe BHINOJHEHHS BOAOYNOPHOFO 3JieMeHTa IKpPaHa ero
HaAJEeXHT Cpa3y e NMPHKPLIBATH CBEPXY 3alIHTHBIM CJIOEM H3 He-
CBSI3HOTO JyYllle BCEro pa3HO3EPHUCTOrOo TPYHTA HJH 30J0LLJAaKa.
ToauinHa 3aUIHTHOTO MOKPBITHA He JOJKHa npesnimats 100 cwm.
ITpH npoekTHpoBaHHH, OAHAKO, HafO HMeTb B BHIy BO3MOXHOCTb
BETPOBOH 3p0O3HH, H B COOTBETCTBHH C 3THM BHIOHpPaTh MaTepHasa
3aIIUTHOTO TIOKPLITHA.

2.26. [Ipu ycrpoficTBe BOJOYNOPHOIO 3JE€MEHTa 3KpaHa TIJHHU-
CTHIH TPYHT MOXKHO YKJaabiBaTh OAHMM HJH HECKOJbKHMH CJAO0AMH
B 3aBUCHMOCTH OT TIpHMeHsieMOoro cnocofa yNJoTHEHUS H 3aJaHHOH
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KOHTPOJIbHOH TJIOTHOCTH, NMPH AOCTHXXEHHH KOTOpoil obecmeunBaet-
¢ IOJIHOE paspylleHHe MepBOHAauYaJbHONH KOMKOBATOH CTPYKTYPH
IPyHTa H €ro OMOHOJHYHBAHHE,

B caydae cerperaunyu OTChIIaeMOro 3epHHCTOrO I'pyHTa (HampH-
Mep, MOPEHHOTO), CONpOBOXJjalollefics TNOABJEHHEM  OTAEJbHBIX
rue3fi KPyMHBX BKJ/IOUEHHH, TOJNIIHHY €105 HEOOXOAUMO yMEHbUIHTD
10 MHHHMYMa, paBHOTO 15 oM.

2.27. Bo BpeMs CTpPOHTENBCTBAa 3KpaHa HaA0 KOHTPOJHPOBaTh
cJefyIOllHe XapaKTePHCTHKH PPYHTA: 3ePHOBOM COCTaB, BJAXKHOCTD,
06beMHYI0 MacCy B YNJIOTHEHHOM COCTOSTHHH H KO3((GHIHEHT PHIBLT-
pauHH, AJs 4ero cjenyer oTOHpaTh NpoOH IIHHHCTOrO I'PYHTa H3
pacuera: ogHa npo6a na 1000 m2 noBepxHocTH 3KpaHa. [IpumepHo
KaXAylo 4eTBepTyio nmpoby Hajo oT6HpaTb B HHXKHEH YacTH CJOs
NpeABapHTEJNbHO YIJIOTHEHHOIO IPYHTa.

2.28. Ilpu pacnosioXeHHH 3KPaHHPOBAHHOTO 30/100TBaja (HaKO-
NHTeJ) Ha ToJlie cJAaboyNJIOTHEHHBIX HACHIIHBIX HJH cyddo3uon-
HBIX TPDYHTOB HHOT[la BO3HHKaeT BONPOC O MpPeAeJbHO IXOMYCTHMBIX
Npocajo4yHbX AedopMalHsaX MOBEPXHOCTH 3TOH TOJIIH.

IIpocagoyHocTh OCHOBAHHS B TAKHX CJydasiX MOXXHO XapaKTepH-
30BaTh CTPEJKOH npornba TOBepXHOCTH, KOTOpas paBHa OTHOLIEHH!O
BEJHYHHBI OIyCKaHHsl TPYHTa B LEHTPe NPOCaJOYHOH BOPOHKH K
JHaMeTpy 3TOi BOPOHKH.

Ecan crpeska o6pasylouuxcss Ha NMOBEPXHOCTH OCHOBaHHsSI NMpo-
cajouHbIX BOpOHOK He mnpeBbimaer 0,07, To Takoe OCHOBaHHEe cJe-
IyeT CYHTaTb NPHrOAHBIM AJS YCTPOHCTBA Ha HeM 3KpaHa M3 TIJH-
HHCTOrO FpyHTa 0e3 cneuHaJbHbiX Mep MO JOYNJOTHEHHIO OCHOBa-
HHA.

2.29. O6HapyXKeHHble Ha MNOBEPXHOCTH OCHOBAHHSl CKOIJIEHHUS
(rHe3za) CJHIIKOM KPYTNHBIX BaJyHOB MJM KaMHeH Haj0 3achiiaThb
cnoem BoJjiee MeNIKOro, HO 0053aTeJbHO Pa3HO3EPHUCTOrO TIPYHTA,
a160 BooOILe YAANATb 3TH KaMHH, N0CJe 4ero 06pasoBaBIIYIOCs Bhi-
eMKy Ha/J0 3allOJIHHTb TaKXKe Pa3HO3epHHCTHM rpyHroMm. asi ato-
ro HH B KOeM CJiyuae HeJib3sl HCNOJb30BaTh NeCYaHbIfl TPYHT, MO-
CKOJIbKY B BOJOHACHIIIEHHOM COCTOSIHHH OH JIerKO TIpOTEeKaeT B
KPYNHONOPHCTOE OCHOBAaHHE, KOTOPOe, HalpuMep, CHOXKEHO BCKPHILI-
HOH MOPOJOH.

2.30. Ilpn cTpoHTesNbCTBE 3KpaHa KOMOHHHDOBAHHOTO THNA MO-
TYT BO3HHKHYTb 3aTPYyAHEHHS BCJEICTBHE CKOIMJIEHHS NOXKIEBOH BO-
Jbl Ha TIOBEPXHOCTH YJIOXKEHHOTO CJIOS TJIHHUCTOTO I'PYHTa, B CBSI3H
C yeM DeKOMeHLyeTcCsl JeslaTb OKOHUaTeJbHYIO TJIaHHPOBKY OCHOBa-
Hus ¢ HeGoJablnMH (mopsaka 0,005) yKaoHaMH, oGeclieyHBaOLIMMHU
CTeKaHHe BOABL C TIOBEPXHOCTH CJOK.

3. MOJIHMEPHBIE NMJIEHOYHBIE 3KPAHbBI

IToa npoTHBO(HIBTPALHOHHBIM YCTPOHCTBOM H3 NOJH3THJIEHOBO-
ro MarepHa/ia MOHHMAIOT KOHCTPYKLHIO, COCTOSIIYIO U3 IOACTHJAI0-
mwero <J0s, NJIEHOYHOrO HJH JIHCTOBOTO 3J€MEHTA H 3aLIMTHOTO
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chos, a B cayuae HeOsXOZIH'M‘OCTH, H JONOJHHTEJbHBIX 3aUUTHBHIX
“p,oKJIa}lOK.

BykseHHbie 06o3HaueHns

y — oObeMHbIH Bec cKesera rpyHTra, Tc/M3;
n — TNOPHCTOCTh TPYHTA;
ds, dio, dir, dso, deo — pasMepnl (pakiuil rpyHta, Macca KOTOPbIX
BMecTe ¢ Maccoil 6osiee Menkux (pPaKUHi COCTaBJSeT Co-
orBercTBenHo 3, 10, 17, 60 u 90%;
Keo/10 — KO3 PHUHEHT PA3HO3PHHCTOCTH TPYHTa;
prp — KO3 QHIUEHT BHYTPEHHEro TPEHUS TPYHTa;

p — K03 dHLUHEHT TPeHHS MaTepHasia 3allHTHBIX CJOEB MO ilo-
JIHITHJIEHY,

6 — TOJILIHHA NPOTHBO(MHJIBTPALHOHHOTO 3KPaHa, MM;

H — Hanop BoJbl Ha NPOTHBOQHJLTPALUHOHHBIK IKPaH, M;

dy — pacyeTHbIH JHaMeTp MOPH I'PYHTA, MM;

d — pacueTHbIfi AHaMeTp YacCTHIL FPYHTa, MM;

n* — Ko3(QGhHUKHEHT, YYHTHIBAIOILHUH BJAUAHHE HA TOJIIHHY 1pO-
THBO(QUABTPALIHOHHOIO 3J1€EMEHTa AOMOJIHHTEJNbHBIX 3alHT-
HbIX NPOKJAA0K, NoMellaeMbiX ¢ 06eHX CTOPOH 3JieMeHTa,
NpH OTCYTCTBHH NpPOKJAaZoOK n*=1, MpH NpOKJajgKax H3
MopoJioHa ToauygHoi 10 MM n*=2;

h — TONIIHHA 3aLHTHOTO CJOS, M;

g — cpejHee JaBlieHHe XOAOBbLIX YacTeH MeXaHH3MOB Ha TPYyHT
3aLMTHONO CJI0s, Krc/cm?;

Tn — TIpeJlesIbHOe CJBHTalollee HanpsKeHHe MO IJOIAAH TMOJH-
3THJIeHOBOro 00pa3ia NpH NOCTOSSHHOH CKOPOCTH CABHra,
Kre/em?;

On — HOpMaJibHOE CXKHMalllee HanpsiKeHHe Mo MJIOWANH TOJIH-
3THJIEHOBOTO 06pasina TpH MNOCTOSIHHOH CKOPOCTH CABHra,
Kref/em?;

tg p— TaHreHc yrya HaKJOHA TIJIEHKH K TOPH3OHTY;
K non — RomyckaeMblii KO3 hHUHEHT 3amaca YCTOAUYHBOCTH TPYHTa;
Sreom — F€OMETPHUECKAs MJIOLIALb SKPAHHPYEMOH NOBEPXHOCTH, M2,

C — cymMapHas IJIOIAaAb BCeX 'KOMIEHCATOPOB, HAMyCKOB H

T. 1., M2,

KOHCTPYKUMH NAEHOYHBIX NPOTHBOPHALTPANHOHHBIX IKPAHOB
H TPeGOBaHHA K MOJAHITHJAEHOBHIM MaTepHajam

3.1. IlonusTuneHoBBle 3KpaHBl pacrnoJiaraloTcs B BepXHeH NpH3-
Me paMOu H Ha [qHe coopyxKeHHs. [To KOHCTPYKLUHH NomepeyHoro
npodHIs passiHyaloT 3KPaHbi:

a) npamble (puc. 10,a);

6) crynenuatble (puc. 10,6);

B ochoBanun namGbl 3KpaHBl COMPSIraioT CO WIMYHTOM, 3y6oM,
HEeMeHTallHOHHOH 3aBecoil H T.A. (pHc. 10,6) HIH C 3KpaHOM JOXKa
3os1001Basa (puc: 10,a).
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3.2, B kauecmBe MaTepHaJa AJsl TMOJACTHJAIOUIErO H 3aIIHTHOrO
CJIOEB HOMNOJIB3YIOT HECBA3HbLIE €CTeCTBEHHBIe TPYHTBI, 30JI0LIJI&KO-
BbIfi MaTepHaJ, OTXOAL TOPHOPYAHOH NPOMBIILJIEHHOCTH (XBOCTHI),
NPOKJAAKH H3 3JIaCTHYHOTO BCIEHEHHOrO TIOJHMEpPHOro MaTepHaJa,
APOKJAJAKH H3 PYJOHHOTO H JIHCTOBOTO TNOJHITHJIEHA H T. A.

Ilpu npexbsiBleHHH K NPOTHBOMHIBTPALHOHHOMY YCTPOHCTBY
ocobnix TpeGoBaHHH, HATpHMep, NMOBHLILEHHOH TBEPAOCTH 3aILHTHO-
ro cJiosi, no3BoJsiiolieft 6e3 onaceHHsl NOBPeXAEHHS TJEHKH MPOBO-
IUTb paGoThl MO OYHCTKe IIJIaMOOTBaJa, AJS 3alMHTHOrO CJos HO-

[HH
T

Puc. 10. Tunm NOAHMITHAGHOBHX NPOTHBOQHAbLTPALHOHHBIX
ycTpoiicTs
a--npaMoft 3KpaH H NOHYpP; 6—CTyneH4aTHA 3kpad H 3y6 (mnyHT, 3aBeca).

MYyCKaloT HCNMOJb30BaHHe 6eTOHa, XeJse300eToHa H acdasbrobeToHa
C COOTBETCTBYIOLIHM OOOCHOBaHHEM TaKOH KOHCTPYKLHH, BKJIOYAs U
000CHOBaHHE MEPEXOAHBIX CJIOeB MEXAY IJIeHKOH H YIOMSHYTHIMH
MaTepHaJlaMH, a TaKXe TeXHOJOTHH ITPOH3BOACTBA paGoT.

He pekomenayercsi yknajabiBaTh HENOCPEACTBEHHO Ha TJIEHKY
toawuHoit 0,2 MM cbopHble xese3obeTonHble, GeTOHHBIE M acdalib-
TOGETOHHBIE TJTHTHI.

3.3. Ilpn npoekTHpoBaHHH NPOTHBOMHJIBTPAUHOHHHX YCTPOUCTB
cjelyeT NPHMEHATb B OCHOBHOM IJIGHOYHBIH TOJIH3THJIEH HH3KOMH
NJIOTHOCTH TOJIIHHON oT 0,2 MM H BHIIe, BHIIYCKAa€MHIl B COOTBET-
crBuu ¢ TOCT 10354—73 «Ilnenka moJu3THIEHOBaSA».

Ins npoTHBOQHABTPALHOHBIX KPAHOB JONYCKaeTcs NPHMEHATh
KaK CcTaOHAH3HPOBaHHBIH, TakK H HecTaOHIM3HPOBAHHBIA IOJHITH-
Jed. Ilpu cnennasbHoM OOOCHOBAaHHH AOMycKaeTcsi MpHMEHEHHe Io-
JINSTHJIEHOBHIX JIHCTOB, a TaKXe MJIEHOK H JIMCTOB H3 NJIacTHHIH-
POBaHHOTO MOJIHBHHHJIXJIOPHIA.
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PekoMeHanuH NO NPOEKTHPOBAHHIO NMOJHITHACHOBBIX
NPOTHBOHIBTPAUHOHHBIX IKPAHOB

3.4. IIpy npoeKTHPOBAHHH MOJIUITHJIEHOBHX MPOTHBOOHIBTPALHU-
OHHBIX YCTPOHCTB YCTaHaBJHBAIOT CJAeAYIOLIHe XapaKTEePHCTHKH Ma-
TepHaJsia TPYHTOBHIX CJIO€B H TeJsa MOAMIOPHOTO COOPYXKEHMS:

a) rpaHyJOMeTpHYEeCKHH COCTaB;

6) ob6beMHbIlI Bec cKeJeTa TPYHTa, vy,

B) MOPHCTOCTb T'PYHTA, 7;

r) pasMephl ¢pakuuit ds, dio, d17, deo, doo;

1) ko3¢ duIHeHT pa3HO3ePHHCTOCTH I'pyHTA, Keo/10;

e) KoadoHIHeHT BHYTPEHHEro TPEHHS TPYHTA, Urp;

XK) Ko HIHEHT TPeHHS MaTepHaJa 3alHTHHIX CJI0EB MO IOJH-
STHJIEHY, U.

3.5. PacueTHble XapaKTepHCTHKH I'PYHTOB, HCNOJIb3YEMBIX B KOH-
CTPYKLUHAX MNOJHITHIEHOBHIX TPOTHBOGHABTPAIHOHHBIX YCTPOHCTB,
cJelyeT yCTaHaBJHBAaTh HA OCHOBAHHH OMBITHOTO OMNpeje/ieHus B Jja-
6opaTOpPHBIX YCJOBHSX, 32 HCKJIOUEHHEM KOHCTPYKUHH, B KOTODBIX
B KayecTBe 3alUTHHIX H NMOJACTHJIAIOIUX CJOEB HCMOJb3YIOTCS XOpo-
110 OKaTaHHbie Hecy(PdO3UOHHDBIE MEeJKO3epPHHUCTHIE TPYHTHI.

Pacuer 1O NOJAHITH 0 NPOTHBOGHALTPALHOHHOIO 3KpPaHa

3.6. TonuyHy NOJHITHIEHOBOTO MPOTHBOQHABTPAIHOHHOrO 3K-
paHa, pacrnoJIOXKeHHOro B HECBSA3HBIX IPYHTaX, Ha3Ha4yalOT H3 IABYX
yCJOBHH:

a) OTCYTCTBHe B 3KCMJIyaTallHOHHBI NMepHOJ Ha ydyacTkax Mpo-
THBOGHIBTPALHOHHOIO 3J1eMEHTa pAacClOJOXEeHHBIX 'Ha T'PYHTOBBIX
nopax ONacCHBIX PacTATHBAIOLIMX HaNpPSKeHHH.

6) OTCYTCTBHE B CTPOHTENLHBIH MEpPHOJ B MNJEHKEe CKBO3HBIX OT-
BepPCTHH Ha KOHTAaKTaX ee C I'PYHTOBBIMH 4acTHLAMH.

3.7. ToJiHHy NPOTHBOMHJILTPALHOHHOrO 3JeMeHTa 10 YCJIOBHIO
HEMOBPEeX1aeMOCTH BBLIUHCJ/ISIOT TI0 opmye:

8=>0,003H dy, (24)

3.8. TosnuiuHy npoTHBOMHABTPALHOHHOTO 3KpPaHa MO YCJOBHIO
JONMyCKaeMbiX DPacTATHBAIOIIMX HamNpsiKeHHH BBIUHCASIOT TO dop-
myJe:

. a( 4

o> 0,01 e (\m + 0,1‘(’!), (25)
rae & — ToJIMHA 3JeMeHTa, MM; d — pacueTHHIH JHaMeTp nopbl
rpyHra.

3.9. 3a OKOHYATEJbHYIO TOJLIHHY NPOTHBO(UABTPALIHOHHOIO 3K-

paHa NpHHHMAIOT GoJablliee 3HaueHHe , TMoJydeHHOe mo Gopmysam
(24) un (25).
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3.10. PacueTHBIHf guaMeTp MOPH HECBSI3HOTO IPYHTA BBIYHCJSIOT
no Gopmyae:
A
dﬂ =9 F’ (26)

rie ¢ — Koxdduuent, 3aBucsAuMi ot Beanuuns A/B, npuHuMmaert-
cs no taba. 3, ans Benuuud A/B, mMeHbwmx 5 MM, paBHmM 1,0;
A —cymMma npousBeieHHH BCeXx MaKCHMaJbHbHX AHaMeTpoOB ¢pak-
UMM Ha TIPOLEHTHOE COAEpXKaHHe STHX (pakuuii B rpyHTe; NpH
9TOM GepyTcsl MaKCHMaJibHble AHAMeTpPhl TOJNBKO Tex (pakuuit, aua-
MeTphl YaCTHIL KOTOPHIX MPeBHINAIOT BeJHYHHY dgp HJH BKJIOYAIOT
B ce0sl 3Ty BeJHUHHY; B — cyMMapHOe NpOLEHTHOe COJepXKaHHe B
IPYHTe paccMaTpHBaeMbix (dpakiuui.

Ta6auya 3
A
3aBHCHMOCTb ¢ OT 7
A
B MM 5 10 20 30 50 100
¢ 0,942 0,892 0,854 0,724 0,537 I 0,300

3.11. PacueTHblit fHaMeTp YaCTHI, TPyHTA d BBHIYHCJSIOT TAaK XKe,
KaK " dg, o Gopmyne (26), Ho npu ¢=1 aas Bcex 3HaueHnit A/B.

3.12. Tlposenenne pacueroB no m. 3.8 06s3aTeJbHO AJS KOHCT-
pyKuHit, y KoTophix 8/dn<<0,2. B ocrasbHBIX clydasix TOJIUHHA TO-
JIH3THJIEHOBOTO NPOTHBOMHIBTPALHOHHOTO 3KpaHa NpPHHHMAaeTcs B
cooTBeTcTBHH ¢ dopmyJioli (24) n. 3.7, HO He MeHee 0,2 MM,

3.13. Ins ycrpaHeHHs] BO3MOMKHOCTH TMOSBJIEHHS B NPOTHBO-
(HUIbTPALHOHHOM KPaHe PaCTATHBAIOIIUX HaTPSXKeHHH, BO3HHKalO-
LIHX B CTPOHTEJbHBIH M IKCIJIyaTalHOHHBIH TMepuoAbl or Aedopma-
IHA TPYHTA MOANOPHOrO COOPYXKEeHHs, PeKOMeHAyeTcs NpHAABaTh
NPOTHBOMHIBTPALIHOHHOMY 3JIEMEHTY BBIYKJOCTb B CTOPOHY, MpO-
THBOTIOJIOXKHYIO HanpaBJeHHIO OXHJAaeMbix Jedpopmaunuii (T.e. B
CTOPOHY BepxHero 6beda).

IIpn BO3HWKHOBeHHH GOJIBIIHX U HEPaBHOMEPHBIX MECTHBIX OCa-
I0K M nedopMauuii coopyxeHHsi, 0cOOEHHO B MeCTaXx MPHMBIKAHHUS
POTHBOMGHIBTPALHOHHOTO 3JieMeHTa K OeperaM, OCHOBAaHHAM HJH
6ETOHHBIM COOPYIKEHHSIM, NpelyCMaTPHBAIOT MeCTHBIH MPHUNYCK TO-
JIH3THJIEHOBOrO MaTepHaJa, COOTBETCTBYIOUIHH BeJIHUHHE OXKHJIae-
moit pedopmaunu. KonuuectBo, GpopMa H pacrnooXKeHHe MECTHBIX
NPHIYCKOB OlipeienseTcs NpPH NPOeKTHPOBAHHH,

Pacuer YCTORYHUBOCTH 3eMJAAHBIX OTKOCOB )13M6 € NOAHITHACHOBLIM 3KPAaHOM

3.14. Pacuer yCcTOHUHBOCTH 3€MJISTHOI'O OTKOCA, HMEIOLLEro IMOJiH-
3THJIEHOBBI NPOTHBOMHIBTPALHOHHBIA 3KPaH, BLIIOJHAIOT COrJIaCHO
yka3anusim ryiaBel CHull Ha nmpoekTHpoBaHHe NMJOTHH H3 TPYHTOBBIX
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MaTepHasioB, a4 TakXKe JPYyrux AeHCTBYIOUIHX HOPMATHBHEIX JOKY-
MEHTOB, perJIaMeHTHPYIOIIHX BOTPOCH pacueTa YCTOHYUHBOCTH 3eM-
JSIHBIX OTKOCOB !,

3.15. Ilpu BuinosinenHu pacuera, ykaszaHHoro B 1. 3.14, Ha cra-
JHHA TEeXHHUYECKOTo IPOEKTa CJefyeT HMeTb B BHAY KOFPEPHIHEHTH
TPEHHS |& MaTtepHala 3aliHTHOro CJOosi MO NOJIM3THJEHY, TPHBOAH-
mule B Taba. 4. BeauunHoil clensieHUss MaTepHaJa 3alIUTHOTO CJOA
C NOJIM3THJICEHOBOH MJIeHKOH cielyeT npeHeOperars.

Tabruya 4
KoadppunueHr TpeHus Mmate-
pHaAa 3AWHATHHIX CI0EB Koapduument
MarepHan 32U{HTHBIX CAOEB NO NOJHITHAEHY, p TpeHus rpyHTa
10 TPYHTY
HaCyxo B BOAE
TauHa 0,20—0,30 | 0,15—0,25 0,20—0,30
CyTJHHOK 0,25—-0,35 | 0,20—0,30 0,25—0,35
Cynecs 0,35—0,40 | 0,30—0,35 0,35—0,40
Ilecox Meaxuit 0,30—0,50 | 0,30—0,40 0,40—0,50
Iecok KpynHbil 0,30—0,50 | 0,26—0,40 0,60—0,70
Tpasnit 0,3¢—0,45 | 0,30—0,45 0,70—0,80
Ioposon 0,45—0,54 | 0,25—0,32 —
IToaustunen 0,40—1,00 | 0,49—1,00 —
TMonustuaen co cmaskoit [IBK 0,10 0,10 —
Beron, xkenesobeton 0,33 0,33 —

3.16. Bosee TOuHBIe 3HaueHUs | AJA KOHKPETHOTO BHJa HECBS3-
HOTO TPYHTa PacCYHTHIBAIOT MO GopMysaM:
TPy

v = Too 27

¢
wp=0,178upp ¢ —0,31dy >

rae d;— auamerp i-# ¢pakuuud rpyHra, MM; P; —mpoleHTHoe CO-
JepKaHue B rpyHTe [-# dpakuuu;

¢ =/ 3d; L 452 T 8dg. (29)

3.17. llpu BhimoaHeHHH pacyera, yKazaHHoro B 0, 3.14 Ha cTaguu
pabouyux yeprexell BeJIHUYHHY W, OTMedeHHYIO B nm. 3.15 u 3.16, He-
06X0AMMO YTOYHSITH TPH NOMOILH ONBITOB, YYHTHIBAs 3aBHCHMOCTD
ko3 duilHeHTa TPeHHS OT BeJHYHMHB CXKHMAIOUIHX HanpsXKeHH,
JNEeHCTBYIOIMX Ha nNpoTHBOGHJIBTPAaUHOHHEIH 3aeMeHT. [lpn 3ToMm
cJeyeT nmosab30BaThCsl Gopmylioi:

T

b= (30)

£l

! «Ykazauus N0 pacueTy YCTOHUHBOCTH 3eMJsiHbIX oTKocoB» BCH 04-71, Mun-
snepro CCCP, 1971,
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3HaueHHS Ty U On ONMPENEsAIOT ¢ MOMOINBIO YCTAHOBKH 110 CXeMe

Ha puc. 11,

3.18. YcroiuMBOCTh OTKOCA, HMEIOUIEro paccMaTpHBaeMoe Mpo-
THBOQHJIBTPAIHOHHOE YCTPOHCTBO H COOTBETCTBYIOIUHH 3aUIHTHHIH
CJIOH, AOJIXKHA NPOBEPATHCA NO METOAY KPYTJIOUHIHHAPHYECKHX HJIH
MJIOCKHX TIoBepXHocTelt caBura (n. 3.14).

ITpn pe3skom CHHXKeHHH TOpH-
30HTa BoAbl B Onhede (nepen K-
paHOM) HJAH KoJebaHUH ero B
GoJbLUIMX TIpedesaXx HeoGXOAHMO
BBIIOJIHATbL 0coOeHHOCTH paboTh
3KpaHa B YCJOBHfiX HeyCTaHO-
BHBIIETOCS pexuma GUIbTpa-
LHH.

3.19. Ilpy Hajuuuu 3awuT-
HOTO C€JIOf TOJIIHHON, MeHblleH
1 M, nas pacuera yCTOHUHBOCTH
HCIIOJIbIYIOT CJAEAYIOULYI0 IPH-
6anxkeHHYI0 PopMydy:

NN
A
.
.

S

Puc. 11. Cxema ycTaHOBKH 1ad omnpe-
nenenud kosdpduuHeHTa TPEHHA NOJAH-
STHAEHa NO NecKy

J—noaustHaeHoBLA o6pazen; 2—noABHXHAR
KapeTka, J3—necox; 4—HenmoABHXKHag o0o0ofMa;
5, 6—CHAPABANUECKHE JOMKpaTH.

bt
tgs > K3:10n'

¥

@nH

ConpsieHHe NOAHITUAEHOBOrO NPOTHROPUALTPALMOHHOrO IKpaHa
¢ Geperamu, AHOM H ¢ 3aemenramu GeTOHHLIX coOpyxKeuuli

3.20. ConpsixeHHe MNOJHITHIEHOBOrO NPOTHBOPHABLTPAUHOHHOIO
9KpaHa C rpyHTOBbIM (CKaJ/bHbIM) OCHOBaHHEM Ha[JIeXHT OCylIlecT-
BJASTH ¢ MOMOLIBIO WTPabbi, 3aN0JHAEMON MIACTHYHBIM MAaTePHAJIOM
(TTMHOM, CYrJIMHKOM H T.N.), HaH GeToHHoro 3yba, pasmepsl KOTO-
PbIX ONpeae/siioTcs B COOTBETCTBHU C [POEKTOM.

Puc. 12, BapHaHT KOHCTPYKIUHH y3Aa CONPAXKEHHS
NJAEHOUHOro NPOTHBODHABTPALHOHHOrO yCTpoOiicTBa
¢ yuwupeHnoi uwrpaGoi
I—rpyHT NOACTHAAIONIETO €A0%; 2—TJICHOYHBIH SKPaH; 3—Hanyck
N/ACHOYHOrQ 110J0THHIRA, 4—3aAenaHdnll Kpah nJAeHOYHOro no-

AOTHHING; S—NAACTHYHBIA TPYHT, 3AMOAHMIOMHE YUIHPEHHYIO
wmTpalby; 6—-rPYHT 3auIHTHOTO CJ0%; 7—~TOPHrpyska,



3.21. ConpsixKeHHe NOJHITHICHOBOTO NPOTHBOMHUILTPALHOHHOrO
9KpaHa C TPYHTOBBIM (CKaJBbHLIM) OCHOBaHHEM ITIpPH NOMOILH HITpa-
6bl, 3aNMONHSEMOH MJACTHYHBIM MECTHBIM MaTepHaJsiOM, OCYLLeCTBJf-
IOT MO OXHOMY H3 CJeNYIOUHX THIOB:

a) 3ajesKa Kpasg NOJHITHJAEHOBOrO NPOTHBOQHJIBTPAIHOHHOTO
3KpaHa B TVIHHY HJH CYIJIHHOK, 3aMOJHAIOLHKX YUIHpeHHYyo wmTpady
(puc. 12);

, 6) 3ajenka Kpasl IOJIH3THJIEHOBO-
o A A ’\, % ro npoTHBOQHJIBTPALHOHHONO 3KpaHa
' B IVIHHY HJIH CYTJIHHOK, 3aMOJHSAOLUINX

ray6oxyto wrpaly (puc. 13).

3.22. Conpsi:xkenne TOJHITHJIEHO-
BOr0 NPOTHBOQHJILTPALHOHHOTO YCT-
poficTBa ¢ OeTOHHOH KOHCTPYKLHeH
OCYLLeCTBJSAIOT 1O OJAHOMY M3 CcJie-
IVIOUHX THIIOB:

a) 3ajesKa Kpas NOJHITHIEHOBO-
ro npOTHBOMHUILTPAUHOHHOIO  YCT-
poiicTBa B 6ETOH COOpPYKEHUS, IPOU3-
Puc. 13. BapnaHT KOHCTPYKLHH  BojgHMasi OAHOBPEMEHHO ¢ GETOHHPO-
ﬁggg;’;‘;:;’;auggf{ﬁg;‘go‘“gfuggg: BaHHEM COOPYXKeHHs (pHC. 14)‘ HJH

CTBa ¢ rayGoKoii mTpaGoi mocJie OKOHUaHusl OeTOHHPOBaHHUd, C
I—matepnan, sanommsiomm raybokyilo ~OMOHOJIHUWHBAHHeM Kpasi NJEHKH B CO-
Tpay 1 JaasaeuuE Clom 2= OTRETCTBYIOWIHY WITPA0AX HAM NA3AX;
ma; 3—nieHouRHA NPOTHBOGHBTPANL- 0) npuxpenseHue Kpasi MOJHAITH-
OHHBIA  DNEMEHT; 4—TPYHT BalUIHTHOrO
€109; 5—HANyCK NJEHOYHOr0 1010 THHILA. JIEHOBOIO HPOTH'BOQ)HJIprauHOHHOFO

ycTpoicTBa K OeTOHY COOpYIKeHHus,
MPOH3BOAHMOE TI0O OKOHYaHHII 6EeTOHHPOBAHHUSA coopyKeHHs (puc. 15).

BeiGop THma conpsizKeHHs MPOH3BOJAAT HA OCHOBAHHH PAaCCMOT-
peHHsT KOHKPeTHBIX YCJOBHil CTPOHTENbCTBA.

3.23. Pasmepnl wiTpabbl H [JHHA 3a/leJKH Kpasi TPOTHBOGHIb-
TPALHOHHOIO YCTPOHCTBA B COOTBETCTBHHU ¢ 1. 3.2]1 Ha3HAYaloT C Ta-
KHM pacyeToM, YToObl MaKCHMAaJbHBIH rpajiieHT (QHABTPALHOHHOTO
NOTOKa, PacCYHTAHHBIA 1Js HaHMeHblIero nyTd QuJibTpalud B 00-
X0 Kpas NPOTHBOQHUJIbTPALUOHHOTO 3JIeMEHTa, VYJOXKEHHOro B
mTpady, He NMPEBOCXOAHJ MAaKCHMAaJIbHO RONYCTHMBIE T'PagHEHTHI
s MaTtepnaja 3anoJHurenss wrpabel. Ilpm atom MuHHManbHas
AJHHA 3aJeJIaHHOrO Kpasi AoJixKHa cocraBasats 0,8—1,0 M,

3.24. ConpsxeHne NpoTHBOMUABTPALHOHHOTO YCTPOHCTBA ¢ Oe-
TOHOM JOJIKHO BHIMOJIHATBCS TaKHM 06pa3oM, 4To6bl B 6eToHe GbL1
BOJIHHCTO yJIOXKeH Kpa#l MOJHITHJIEHOBOrO MOJIOTHHILIA AJHHOA He
menee 0,8 M.

3.25. KoHCTpyKUHS y3Jia CONpPSIKEHHSl 10 THNY NpPHKpelJeHHs
Kpasl MOJIHITHJIEHOBOrO MOJIOTHA K 6€TOHHOMY COODPYIKEHHIO AOJIXKHA
obecrnieunBaTh BOJOHENPOHHLAEMOCTb CONpsAXeHHA. B kauecTBe ym-
JIOTHSIIOIHX TIPOKJAJOK PEKOMEHIYeTCs MSTKas pe3HHa, BCHEHeH-
Has pesnna Mapku [IPIl, snacruunwii nmenomnacr u ap. Has no-
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ud dsep

Y4

Puc. 14. BapnauT XOHCTPYKUMH Y3712 CONMPSXKEHHR Iiie-
HOYHOrO0 NMPOTHBOGHJIbLTPAIHOHHOIO YCTPOHCTBA

I—ocroBanne coopymennst; 2—GetoH; 3—saberonnporannbil Kpah

NAEHOYHOTO MOJOTHHIA; 4—N/1eHOUYHbIe MOAKAAAKH; S—HANYCK nae-

HOMHOrO T0JOTHHINA Ha 0eTOH; 6—3miopa cMelieHult rpynra; 7-—ochb

NPOEKTHOTO NOJIOXEHHS MJIEHOYHOro NPOTHBOGHABTPAIHOHHOTO YCT-

poiicTBa; §—rpYHT MOACTHAAIOMIEre H 3aIIHTHOrO cA0es; 9-—Hayalb-

HOe MoJK0X»eHHe NPOTHBOHAbBTPAUHOHHOrO YCTPOACTBA (10 NPOXOK-
aenus aedopmaunit rpyHTa).

Puc. 15. KoHCTPyKunH NpPHXHMHBIX YCTPOHCTB AJd 3aKpene-
HHUSA TACHOYHLIX NPOTHBO(GHALTPALHOHIBIX NOKPHITHH
I—-njenxa; 2—anxepHsit 60aT; 3—npmxuMHOA 6pyc; 4—BKaaXHiLL.
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TIOJIHUTENLHOH TrepMeTH3alHH CJAeAYeT NPOH3BOAMTH 3aJUBKY HJIH
o6Ma3Ky BLINIOJHEHHOIO y3Jia COTpSIKEHHs] GHTYMHOH MaCTHKOH, pa-
sorperoit 1o Temmepatypnl He Bomue 75°C. Ilpu 3ToM HeoGxoamMO
IIPUHUMATh MepHl, HCKJIOYaloUrHe BHITeKaHHe GUTYMHBIX MAaCTHK U3
y3J1a NOA NaBJAeHHEM BOJLHI.

3.26. [Ipu npoeKTHPOBAHHH CONPSKEHHS 10 KAXKAOMY THIY CJie-
AyeT NpeiycMaTPHBATh HAMYCK MOJIH3THJIEHOBOTO MOJIOTHA B MeECTe
conpsiKeHHsi. BesnuuHa Hanycka HOJIXKHa ObITb TaKoM, YTOGH CKOM-
NeHCUPOBATh BO3MOXHHE JAedopMauuu TPOTHBOMHUILTPAIHOHHOIO
3JIEMEHTa ITPH ero ycrtpoicTBe, HO He MeHee 0,5 M.

fIpoeKTHPOBAaHHE TOACTHAAIOUIETO H 3AUINTHOTO CAOEB NONHITHACHOBOIO
NPOTHBOPHALTPANLHOHHOrO YcTpoficTBa

3.27. MuHMMaJbHYIO TOJILIMHY HOJCTHJAIOUIEr0 CJIOsi Ha3Haua-
IOT MO YCJOBHIO BO3MOXKHOCTH MeXaHH3HPOBaHHON ykJsaaku, Tommm-
HY 3aLIHTHOTO CJIOS Ha3HAualoT TaK, YToOBl NMPH JAaHHOH TOJINHHE
APOTHBOPHABTPALIHOHHOTO 3JIEMEHTAa, PacyeTHOM JHAMeTPe YaCTHI
rpyHTa2 M ¢ yuyetoM koadduuuenta n* Bormonnsaoch ycaosue (25).
[Tpu aToM A5 Bcex caydaeB yCTPOHCTBA MPOTHBOMUABLTPAHOHHBIX
3JeMEeHTOB MHHHMAJIbHAfl TOJIIMHHA 3alUUTHOTO CJOA [OJIKHA CO-
crasaatb 0,4—0,5 M.

3.28. Kax npaBHJ0O, HeCBA3Hble TPYHTH, HCMOJIb3yeMble B TIOJ-
CTHAAIOWHX H 3aUIHTHBIX CJOSIX MOJHATUJIEHOBOTO TPOTHBODHUIABT-
PalHOHHOTO YCTPOHCcTBa, JOJIKHEI ObITH NpaKTHUeCKH Hecypdosuon-
HBIMH, T. €. IPH HAJHYHH OTBEPCTHH H HEMJIOTHOCTEH B MOJHITHIEHO-
BOM MOJIOTHHILE JONMYOKAETCs BBHIHOC (HJIBTPALHOHHBIM MOTOKOM
YacTHl, B KoquuectBe He OoJsiee 3% no Becy. Bo3aMoXHOCTL HCIIOJB-
30BaHHA Cy(pGHO3HOHHHIX TPYHTOB YCTAaHaBJHBAIOT CHELHAJbHBIM
060CHOBaHHEM.

3.29. I'pyHT chaenyeT CUHTAaTh NPaKTHYECKH HeCy(d(PO3HOHHBIM,
ec/M ero mapameTpnl YAOBJETBOPSIOT CJAeAyiolieil 3aBHCHMOCTH:

dyldy: > N, (32)

6 1
N= (0,32 + 0,016K50)‘/ Kso ]_"_ (33)
T wi—n

3.30. KospduuuedT pasHO3epHHCTOCTH I'PYHTa 3alIHTHBIX CJOEB
MOJHAITHAEHOBOIO NPOTHBOMUHIBTPALHOHHOIO YCTPOHACTBA cJaenyer
Ha3HayaTh U3 yCJOBHS:

rae

Kgo < 50. (34)

3.31. [IpyMeneHHe B MOACTHJNAIOWHNX H 3aLIHTHHIX CA0AX 1ebHs
He jponyckaercs. [Ipu BhInOJIHEHMH 3AIUHTHHIX H NOACTHJAIOLIHX
cjoeB H3 OeToHa H Xkene300eTOHA CleAyeT NPHHUMATb MepHl, HC-
KJIIOYalollHe BO3MOXKHOCTb CABHra IIHT MO OTHOHIIGHHIO K IJIEeHKe,
NpPOKOJIa NOJH3THIEHOBOrO MO0JOTHA MO KpasgM OeTOHHBIX HJIH XKe-
JIe306eTOHHBIX IVIHT, HJH Ha HEPOBHOCTAX OETOHHOH NMOBEPXHOCTH.
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C 37Ol 1HedbI0 CAeAyeT HCIOJNb30BaTh ONasyOKy, obecneyuBalolLy:o
OKPYTJIEHHOCTb YTJIOB H KpaeB GETOHHHIX M KeJe306eTOHHBIX ILJIHT,
NPOKJaAKH H3 NOJHITH/IEHA, Pe3UHBl U T. II.

3.32. KoHCcTpykuMsi KpenJieHHSI BepXOBOTO OTKOCa B 30He BO3-
NeHCTBHS Ha HETro BOJIH, JIbja, NJaBAKOLIKX NPEIMETOB H T.T. AOJIK-
Ha HCKJIOUATh TIOBPeXkKIeHHe 3al[HTHOTO CJOS.

Pacyer norpeﬁnoro KOJIMUEeCTBA MOJAH3ITHACHOBOH NJAEHKH

AAS YCTPOACTBA NPOTHBOPHALTPAIHOHHBIX JJMEMEHTOB
3.33. Ilpn pacuete KoOJIHUeCTBA MOJIH3THJEHOBOrO MaTepHaaa
1Ji NpOTHBOQHIBTPALHOHHOTO YCTPOHCTBA ONpPEIeNsIlOT TeoMeTpH-
yecKHe pa3Mepbl 3KpaHa C YYeTOM HEpDOBHOCTeH peaJsibHOH NOBepX-
HOCTH H BBOJATCS IMONPAaBKH Ha BeJHUYHHY HaXJeCTa NMpPH cBapke py-
JIOHOB H TMOJOTHHI. [laomanb naeHoyHoro MarepuaJa, Tpebyemas
JJIsl CO3[NaHHSI NPOTHBOQHJILTPAIHOHHOIO YCTPOHCTBA, BBIYHCJSAIOT

no ¢gopmyae:

S=1,1 (’Sreom+ C)v (35)

rae Sreom — reOMeTpHYecKas NJOoUajb JKPaHHDPYeMOil TTOBEPXHOCTH;
C — cymMMapHasi NJOLIaAb BCeX KOMIIEHCATOPOB, HANMYCKOB H T. M.
1,1 — koadduureHT 3anaca Ha CBOGOJHYIO 6e3 HATAMXKKH YKJAAIAKY
vartepHaJa.,

3.34. Tlpu pacuere nJjouiaf¥ nNPOTHBODHJIBTPALHOHHOrO 3Je-
MEHTa cJjelyeT YYHTHIBATb BO3MOXHBIA pacXojl MaTepHaJja Ha TNpo-
BeJleHHe CBapouHBIX paboT mo oTpaboTKe PeXXKHMOB CBAPKH, HA OT-
GpaKOBKY yYaCTKOB NMOJIOTHHIL, MOBPEXAEHHBIX NPH TPAHCTIOPTHPOB-
KeH T. I

OpHeHTHPOBOYHBIH pacXojl MarepHaja MOXeT COCTaBJAATh A0
3% oT reomerpuueckoil NJOIAAH KPaHa HJIH JHa(hpaTMbl.

NpoussoacTso paGoT No BO3BEJEHHIO MONHITHACHOBLIX
NPOTHBO(HALTPALHOHHBIX YCTPOHCTB

Xpanenue, uszorogrenue u TPAHCNOPTUPOBKA NACHOUHBLY
noaoTHUW,

3.35. IlonnstuneHoBas NJjeHKa A0JXKHA ObHTh CBepHyTa B py-
JIOHBl HJIH CJIOXKEHa B NMaKeThl H XPaHHTbCS A0 NMPOBeAeHHS CBapou-
HbIX paboT B TEMHOM NpPOXJIaJHOM noMellleHHH. PekoMeHayeTcss cpok
XpaHeHHs MJIeHKH B TEMHOM NOMeLleHHH OrpaHHYHBATL 6 MecsuaMi,
B CBETJIOM NMOMeEIIeHHH — 3 MecfilaMH, a NpH 6JaronpHsiTHHIX yCJ0-
BHSIX XpaHeHHs (T.e. B WHCTOM CYXOM TOMELUEHHH W TPU TOHHIKEH-
HbIX TeMIlepaTypax): B TEMHOM IIOMelleHHH — 12 MecsiieB, B CBeT-
JoMm — 6 ‘MecsineB, HCXOASl U3 TOTO, YTO MpH 6oJiee NJHTENBHOM Xpa-
HEHHH B pe3yJibTaTe OKHCJEHHS IOBEPXHOCTHOrO CJIOS NJIEHKH MO-
I'YT BO3HUKHYTb 3aTPYJHEHHS C MOJYyYeHHEM CBapPOUHBIX COeJHHe-
HU#A Hajasjexauiero kauvecrsa (n. 3.39).

3.36. TexHOJIOrHS HM3POTOBJEHHS TOJOTHMIL BKJIOYaeT B cebd,
Kak MpaBHJIO, B2 BHAA CBAPOYHHIX PaloT —CBapKy PYJIOHOB HJH
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NaKeTOB MJMEHKH B MOJIOTHHINA B CIEHAaJbHOM MOMEILLEHHH M CBap-
Ky IMOJIOTHHLI MeXAy co00f Ha 'MecTe YKJaAKH.

B cayuae 'Heo0XOAMMOCTH JOMyCKaeTcss CBapKa pYJOHOB HJH
TTAKEeTOB IVIEHKH B IMOJIOTHHILA HEMOCPEACTBEHHO HA MecTe YKJjan-
KH.

3.37. Ilnenky, cBepHYTYIO B PYJIOHB HJIH CJOXKEHHYIO B NaKeTHl,
CBapHBAIOT MeXXy COBOH C TaKHM pacueToM, yT0o6B 06pa30BaOCh
MOJIOTHHILE, YAOOHOE [AJsi TPAHCMOPTHPOBKH H ykJaaku. IlupnHa
NOJIOTHHILA MOXeT aocturath 10—12 M, a ganna 30—40mM u GoJee.
B 3aBHCHMOCTH OT CPEACTB TPAHCIOPTHPOBKH, YKJIOHa 3KpaHupye-

‘9 ~FCM

PP B B AT B B AT B BTAP. B OVAT B AT AT PO -

e
=

Puc. 16. Bapuautsl coelHHEeHHil NJICHOUYHBIX MOJOTHHLY

a--cOeAHHEHHE nNOAOTHHUL BHaxaect, 6—T-06pa3Hoe coejiHenHe MOJOTHHIL,
l—nepBoe nieHouHOE NOJOTHHLLE; 2—BTOPOE NJAEHOYHOE IOJOTHHWE; J—CBap-
Hble WBH.

MO0 OTKOCa, Cnoco60B MeXaHH3alUHH H T.N. pa3Mepbl MOTYT OHITb
H3MeHEeHHI.

3.38. CBapKy MJIeHOYHBIX MAaTepPHaJIOB B ClellHaJbHOM MOoMelle-
HHH PEKOMEHIYeTCH NPOH3BOIHTb OJHHM H3 CJelyIOWHX annapaTob:
pyunbiM 3kcTpyaepom [ICI1-43, cBapounbim nucroserom [ICT-2,
pyunbiM nosayasromatoM I[ICII-11, cBapounoii mawnnoii MCM-I,
UMTYJBCHBIM [10J1030M, TEPMOHMNYJAbCHbIMH Kaewamu KTH-301,
tepMouMnyabcHbiM annaparom TCT-0,5—360. CBapka Moxer npo-
H3BOAUTLCSI C MOMOIIbIO ropsiuero BO3ayxa, HHppaKpacHOro u3Jy-
YyeHUs, yAbTPA3BYKa HJH anmnapaTaMd KOHTAKTHOTO Harpesa. Pexwu-
Mbl CBapKH NOAOHPAIOT ONBITHBIM NMYyTeM B 3aBHCHMOCTH OT TOJILH-
HBI 110JIH3THIEHOBOTO MaTepHaJsa. [1poyHocTh cBapHOTO 1IBa HA pas-
JAHD J0JI7KHA cOCTaBasATb He MeHee 60% NPOYHOCTH OCHOBHOTO MaTe-
puana. Bce cBapHble coeiHHEHHS MJEHOK, NPOU3BOAUMBIE KaK B MO-
MELleHHH [PH 3aroTOBKe MOJOTHHIL, TaK M B MOJEBHIX YCAOBHAX,
NpH UX YKJAalKe BBIIOJHSAIOT HJIH BHaXJecT, HAH T-06pasHBIM LIBOM
(puc. 16). OaHako B MOMEIEHHH CBAPKY OCYLIECTBJSIIOT TOJbKO
OXHHUM LIBOM, a HIMPHHY HaxJecTa Ha3HayaloT paBHoi# 5—10 cm.
IIIupuHy HaxJecTa CBapHBAeMbIX MJEHOK PeKOMEHAYeTCs NpPHHH-
MaTbh He MeHee 5 CM.
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3.39. 11 mpenoxpaHeHHs CBapHBAaeMHIX NOBepXHOCTe#l OT 3a-
PPSI3HEHHSI PEKOMEHLYeTCs B CTAallHOHAPHBIX YCJIOBHAX MPOH3BOAHTH
OKaHTOBKY KpaeB H3TOTOBJIEHHBIX MNOJIOTHHLL NPHBAPHBAHHEM HJH
HaKJeHBAaHHEM TOHKOH MOJIHATHJIEHOBOH HJH APYrofl IJIEHKH, JIHil-
KO# JIeHTHl U T. 1. (puc. 17).

3.40. B npouecce cBapkKH NOJOTHHIL NPOH3BOAAT KOHTPOJb Ka-
yecTBa CBapHHX WBOB AByMsi cnoco6aMu. Ilepsuifi criocob mpeny-
cMaTpHuBaeT TUlaTeNbHBI BH3yaJbHBIl OCMOTDP BCeX LIBOB C IIeJ5I0
obuapyxeHHs Ae(eKTOB, HJ/51 HCKJIOUEHHS KOTOPbIX MPOH3BOAAT
NOBTOPHYIO cBapKy. Bropoii cnocob npepycmatpuBaeT BbiGOpPOUHBL

7
~5in /

/

N

J 2

Puc. 17. OkanTOBKa Xpaes NAEHOYHLIX NMOJIOTHHIL

I—3amumaeMuil kpafl IJAGHOYHOrO MOAOTHHIIA; 2—3aUHTHAY OKAHTOBOUHAS
nJesxa; 3—cBapHbie WBb.

or6op 00pasuoB MHHHMaJbHBIM pa3mepoMm 20X3 M B KoJiHYeCTBe
5 wtyk Ha 100 M AJHHBI LIBa C UeJbIO HCMBITAHHA HX Ha pas3pbiB-
HbIX MailliHHaX, o0ecneuHBaIOUIHX OTCYET Harpys3KH € TOUHOCTBIO He
MeHee 19,

¥ crpoiicreo nodcruaaroueeo caos

3.41. YkJaaka v BblpaBHHBaHHE NONCTHJAIOLETrO CJOS TIPOH3BO-
JUTCS € NMOMOLLBIO CTPOHTEJIbHBIX MeXxaHu3MoB. {locToponnue mnpen-
MeThl H KDYNHble BKJIOUeHus ypuaasiorcs. Iloacrunaomuit caoft
JOJIKeH ObITh YIJIOTHeH.

3.42. IloBepxHOCTb NOACTHJIAIONIErO CJAOSl CJEAYET NOAAEPKH-
BaTh B COCTOSIHHH, HCKJIOYAIOUIeM BO3MOXHOCTh 0GpPa30BaHHSA CKOM-
NeHU H 3aCTOeB BOJADBI, HalpHMep, C NMOMOULbID TPHAAHHST ed VK-
JIOHa,

B rpysdTe noACTHJAIOLIEr0 CJOA HEAOMYCTHMO OCTaBJSTH CKOII-
JIeHHsI CHeTa M JbJa, IPH OTTauBAaHHH KOTOPBIX MOTYT HPOHCXOMHTH
HepaBHOMEpPHBIE MNPOCATKH IIOJHITHJIEHOBOTO TPOTHBOMHUABTPALH-
OHHOTO YCTpPOHCTBa.

3.43. Tlo noaroroBJeHHOMY NOACTHJAIOILEMY CJOI0 Tpoe3q Me-
XaHH3MOB H aBTOTPAHCHNOpPTA He AONycKaeTcs,

3.44. KoHTpoJab KayecTBa NMOJATOTOBKH MOACTHJAIONIETO CJIOS 3a-
KJI0YaeTcst B OCMOTpe MOATOTOBJEHHOrO ocHOBaHHsi. Ilpu atom mo-
Jaaraercs CJAEJHTb, YTOOb Ha NOBEPXHOCTH OTCYTCTBOBAJH KPYIIHbiE
IPYHTOBBI€ YaCTHIH, MBI, KaBepHbl, NOCTOPOHHHE BKJIOUEHHST H
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CKOTIJIEHHS YaCTHIl MPYHTa MaKCHMaJbHOH ¢pakiuuu. B cayuae o6-
HapyXKenus Ae(EKTOB NMOJCTHJAIOUIETO CJOS LOJXKHB OBITH MpPUHS-
Thi MEpBI 10 HX YCTPaHEHHIO.

Yraadka u ceapra noaorrHuwy nOAUITUAEHOBBIX
NPOTUBOPUALTPAYUOHHBLX IAEMEHTOB

3.45. CBapeHHble NMOJOTHHILA HOCTaBJAAIOT K GpPOBKe OTKOca I
pacKpbIBalOT Ha MeCTe YKJAJKH NPeHMYLIEeCTBEHHO CBepXy BHH3
MO OTKOCY. XOJHTb MO YJOMKEHHBIM NOJH3THJIEHOBBIM TIOJOTHHLIAM
JONYCKaeTcsl TOJIBKO B ciayyae kpaiHeii Heob6xoxumoctH. ITpu srom
NPHHHEMAIOT MepHl, HCKJI0YalollHe NMOBPeXAeHHe TJIEHKH: MOACHTIKA
I'PYHTA, XOXJeHHe B MATKOH OOYBH H T. I

5 5
A
/\ g
N\
]
7 777777, IRLT7777 7777777
3

Puc. 18. Csapka ni1eHOYHLIX NOJOTHHI HAa MECTe YKJaXKH

1, 2—cBapuBaeMEie MAEHOYHBIE MOJOTHHMIA; J—NOAAOKKA; 4—CBapHbie nmu. 5—-npu-
KATHBAIOWHH POHK; 6—3KCTPYAep; 7— PXHOCTD TOACTH.

3.46. Cpapka MOJIOTHHIL MeXay co6oil Ha MeCcTe YKJaaKH Mpo-
H3BOJHUTCH NPEeUMYIIECTBEHHO CBAPOYHBIMH 3KCTpynepaMu (pwuc. 18),
annapaTaMi KOHTaKTHOTO HarpeBa HJIH J1PYrHMH, obecredyHBaIoulii-
MU TpefyeMoe KauecTBO LUBa.

CBapky NoJIOTHHLL MeXAy co0oii Ha MecTe YKJIAaJAKH pPEKOMEH-
JAYeTcsi MPOU3BOLUTH ABOHHBIM UIBOM ¢ MepeKkpbiTHeM He MeHee 0,2 M.
ITpn 3arpssHeHHH CBapHBaeMbIX TI0OBEPXHOCTell HeoOXoguMa HX
TLIATE]bHAS OYHCTKA, NPOMBIBKA M CYlIKa, a B caydae HeoGxoau-
MOCTH H 00e3XKHDHBaHHe CIHPTOM, OEH3HHOM H APYFHMH PacTBOpH-
TEJSIMH,

3.47. KoHTposib KauecTBa CBapouHbiX paboT 3akJilouaercsi B BH-
3yaJibHOM ocMoTpe 1BOB. [1pn o6HapyKeHuH AedEKTOB CBAaPKH NpH-
HHMATCH Mepbl Mo HX ycrpaHeHuio. [Ipu Tpe6oBanuH abconloTHOH
BOJOHENPOHUILAEMOCTH TIPOTHBOMHIbTPALHOHHBIX YCTPOHCTB TepMme-
THYHOCTb CBAPHBIX COEJHHEHH{l NOJIKHA ObiTb JOMOJHHTENBHO MpO-
BepeHa reo(H3HUECKHM METOJOM, 3JIGKTPOHCKPOBHIM Je(deKTOCKO-
NOM HJH APYTHMH cnocobamu. [lsisi npoBepKH BOLOHENPOHHIIAEMo-
CTH 3JIEKTPOHCKPOBBIM  J1e(deKTOCKONOM TMepe]  OCYLIeCTBJIEHHeM
OBapKH HeOOXOZHMO 3aBOJHTH B LIBHI 110JIOCH METAJNIHYECKOH ‘HoJib-
I'H, KaK yKa3aHo Ha puc. 19,

3.48. [Ipu 3kcnepHMEHTAaJbHOM OGOCHOBAaHHH MOJHITHJIEHOBbIE
TMOJIOTHHILA JOMYyCKaeTcsl COeAHHATb MeXIy Co0Oof CKJeHBaHHEM,
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CKPYUYHBAHHEM KpaeB HJH HaXJIeCTOM KpaeB TOJOTHHLL JApyr Ha
apyra.

Oas ckaenBaHus MoXKeT OHTb HCIOJb30BAHA KyMapOHO-HaHpPHT-
Has macrtuka KH-3 caenyiomero cocraBa (8 % mo Becy):

HHJeH-KymapoHoBas cMona H . . .20
XJIOPONIPEHOBLIi KayuyK-HaHDHT B(Ty 9562—54 p) . . b
HamoMHHTeAb-KaoauH cp=0,17 mMm . . .. 30
naactudpuratop-aubyraadprasar (FOCT 2102-«67) . . b
pacTBOpHTE/b — 3THJANETAT+ AuxjopdTan+Oensun . . . 40

Macruka HaHOCHTCSI Ha Kpasi NMOJOTHHIL KHCTbIO Ha LUHPHHY He
meHee 20 cM,

&) 30-50x8

Puc. 19. Cxema npoBepk# BOJLOHENPOHHIAEMOCTH CB2PHHX LIBOB

a-—coeRHHERNe NMOJNOTHHIR BHaxaecT; 6—T-o6pa3Hoe coeluHenHe NOJOTHHIL; J—mnep-

BOE NOJOTHHIE; 2—BTOPOE NOAOTHHILE; J—MEAHAasw LIETKA C PYYKOH U3 AUIJIEKT-

uKa; 4—AEHTa U3 MeTaAaHyeckoi fbonbl‘lvl. 5—cBapHOA 110B; 6—NPOBORHHKH BbICO-

KOTO HanpsKeHHA (HCTO‘!HHKOM BHICOKOTO Ha Ixﬂ)i(eﬂlfm MOMET CAYXKHTb, HATIpHMED,
MarguHo THna M47b-1

Ilpn coenHHeHHH NMOJOTHHIL CKPYUHBAHHeM HJIH HAXJeCTOM Kpa-
€B MHHHMaJibHas LIHPHHA COeJHHeHHH Ha3Hayaercsi paBHo# 1,0 M
6oJiee.

3.49. YcrpofictBo NPOTHBOPHABTPALHOHHOIO 3JIEMEHTa IieJeco-
o0pa3zHo OCyWecTBJAATb B Oe3BETPEHHYIO MOrofy. YJIOXKEHHOE€ HJIH
BHIBellleHHOE TOJIOTHHIlEe AOJIXKHO ObITh 3aCHIIaHO T'PYHTOM MO BO3-
MOXKHOCTH B KpaTuaHiuui CPOK.

3.50. Kontposab 3a npou3BoACTBOM paloT M KauyecTBOM YKJaJKH
NOJIOTHHIL 33KJII0YAaeTCs B OCMOTPE NOACTHJAIOLIENO CJIOsA HEeMmoCpei-
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CTBEHHO Nepej YKJaAKOH TMOJOTHHI H OCMOTpPE YJIOXKEHHBIX MOJOT-
HHLL U HIBOB,

B cayvyae o6HapyxeHHs [edeKTOB IMJIEHOYHOTO IOJIOTHHILA
JIOJIKHBEI OBITb NPHHATH MEPHl IO HX YCTPaHEHHIO.

YcrpolicTeo 3auuTHO20 CA0R U BOAHOBLIX Kpenieruli

3.51. OtchinKy, pa3paBHHBaHHe 1 YNJOTHEHHE TPYHTOBOTO 3a-
LUIATHOTO CJ0S1 3KpaHa NPOH3BOLAT, KaK MPaBHJO, C MOMOMLIBIO CTPO-
HTeJbHbIX MeXaHH3MoB. [lomyckaercsi cOpachiBaHHe TPYHTa H3 Ky-
30Ba aBTOCaZMOCBaJa NpH TOJILIHHE 3aUIHTHOrO CJ10s He MeHee yKa-
3agnofi B n. 3.27. B HauaabHO# crajuu pabor no ycrpo#icTBY 3a-
LUIHTHOTO CJ10A TPYHT CTPYXKAaeTcs ‘Ha Kpai NOJHITHJIEHOBOTO IOJOT-
HHILA, a 3aTeM NepeMelllaeTcs H pa3paBHHBaeTCs 0yJbaO3epoM.

3.52. Ilpn cneunanpHoM OGOCHOBAaHHH AONYCKAaeTcs YCTPOHCTBO
3aIHTHOTO CJIOS 3KpaHa H3 OeToHa HMsH XKeje3zoberoHa. [Ipu Gero-
HHPOBaHHH TJIMT HAa MecTe BO H36exKaHHe INOBpPEXKIEHHS IJIEHKH
apMaTypHble CETKH CJeAYeT YKJajAbBaTh HA NOZKJAAKH U3 PE3HHDI
WA MSTKHX NJaCTHKOB, He RONYCKAS CONPHKOCHOBEHMS CETKH ¢
njaeHkoil. Jlonyckaercss TakxKe NMOAKAAJbIBATH OKaTaHHblEe BaJyHBEI
auaMeTpoM He Gosiee 100 MM ¢ nJeHOUHOH MpPOKJaako#. YnaorHe-
HHe GeTOHHOH cMecH BHOpPATOpOM cCJjelyeT BeCcTH CHH3Y BBepX, He
JOMyCKasi OTOJNI3aAHHS CMECH.

[Tpu yknagke c60pHble IJHTH MROJKHBI HMETb [VIaLKYIO TIOBEpPX-
HOCTh H 3aKpyrJeHHbie pe6pa. He gonyckaiorcs COBUTH IJIHT 0O
NJIeHKe TIPH HX yKJajAKe H IKCIJIyaTalHH COOPYKEHHS.

3.53. YcrpoiicTBO 3alIMTHOrO CJIOS 3KpaHa peKOMeHAyeTcst Bec-
TH PaBHOMEPHO Mo Bcell MJIOILAAH YVKJaAbiBA€MbIX MOJHM3THIEHOBBHIX
MOJIOTEH CHH3Y BBepX 110 OTKOCY.

[Ipu cnewnasbHOM 0OOCHOBAHHH AJS 3alUHTHl PACCTENEHHBIX 110
OTKOCY TOJIOTHHIL OT BeTPOBBIX H CJAydafHbIX Bo3aelcTBuil gomy-
OKaeTcs OO CO3JaHIisi OCHOBHOI'O 3aLLHTHOTO CJOSl OTCHIIATb CHelH-
anbHBIA TOHKHA NPHUTPY30OYHBIA CJOH H3 TOro XKe Marepuasna, H3 Ko-
TOPOro OTchilaercst 3aWHUTHBIE caol. OTChIKa MPHUIPY3KH MOXKeT
NPOU3BOAHUTLCA aparaaifinoM, rpefidpepom uan O6yabposepom, craji-
KHBAIOLIHM TPYHT CBEPXY BHHU3 MO 3KpaHiiPOBaAHHOMY OTKOCY.

3.54. HanpaBnenne nepemelieHHs U Pa3paBHHBAHUA T'PYHTOBO-
ro 3alIHTHOTO cJof Gy/bJ03€pOM Ha3HayaloT C TAaKHM pacueToM,
YTOOH HAXJECT YJAOXKEHHBIX MNOJOTHHMIL TNPHKHUMAJCH TPYHTOM i
TPYHT He nomajgaJs noj Kpa#h HaxJecta. Pa3BopoThl cTpOHTeNbHBIX
MeXaHH3MOB Ha MecTe He JOMyCKaloTCs.

3.55. 3axeaky akpaHOB W jAHadparMm B OGepera u 3jeMeHTH Oe-
TOHHBIX COOPYXKEHHH H YCTPOUCTBO KOMIIEHCATOPOB JKEJIaTeJNbHO BhI-
MOJIHSTb TOCJE OTCHMIKH H YIJIOTHeHHs1 3algutHoro cjos. Ilpu He-
BO3MOKHOCTH TaKOI'0 OCYLIeCTBJEHHs CONPSKEeHUH LenecoodpasHo
CTPEMHTBCSL K TOMY, 4TOOB pabOThl Ha y4acCTKaX 3aJeJIKH NMPOTUBO-
GUALTPALHOHHBIX 2J€MEHTOB BeJIHCh C OTCTaBaHHEM [0 BPEMEHH OT
paboT MO 3aChINKe H YIVIOTHEHHIO 3aIUHTHOrO CJIOs,
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3.56. Jlns KpemJeHHs 3alUHTHOTO ¢JIOs (HampuMep, NMPH BOJHO-
BOM BO3JEHCTBHH) HCMOJb3YIOTCS MeCTHHE I'DYHTHI, KeJe300eTOH-
Hble IJINTHI, acanbrobeToH U Ap. Buimosinenue KpenyeHus ocylecT-
BJsleTCsl OOBIYHBIMH METORAaMH OOILEeCTPOHTeNbHBIX paborT.

3.57. B cayuae, korja mpOTHBOGHJABTPALHOHHKIA 3JIeMEHT pac-
NOJIOXKEH B JKH3HeJesTeJBHOM CJoe TPYHTa, TIOACTHJAIoIIHe M 3a-
HIMTHBIE PPYHTOBble CJIOH HEOOXOAHMO MOJBEpraTh ClelHaJbHON 06-
paboTKe AJIS1 HOKJIIOUEHHS MOBpeXAEeHHH NMJIEeHKH IPhHI3yHaMH H pac-
TeHHsAMH. Bua MatepnaJsioB, HCcnonb3yeMblX AJs8 06pabOTKH, HX IO-
3HMPOBKA, a TaK)Xe MOPSAMOK H CHOCOO BHECEHHS B TPYHT 3aBUCHT OT
KOHKPETHBIX YCJOBHH CTPOHTENbLCTBA H IKCIIYaTallHH M pellaloTes
NMPHMEHHTEJNLHO K NaHHOMY coopyxeHHI0. B uyacTHocTH, nas oGpa-
O6OTKH T'DYHTOB NPHMEHSIOT Cjelyloline repOHUHAB: aTPa3uH, Aaja-
MOH, AHYPOH, MOHYDOH, CHMa3uH, ¢GeHypoOH H Ap. (OPHEHTHPOBOUYHO
20—30 kr/ra), oMecH repOHIHAOB, a TaKxkKe AH3EJbHOE TOMJIHBO.

3.568. ComnpsixkeHne MOJH3THJIEHOBOTO MOJIOTHHINA C TPYHTOBHIMH
(cKaJbHBIMH) OCHOBAHHAMH HJH GETOHHBIMH COOPYXKEHHSIMH BBINOJI-
HSIIOT nocJie 6eTOHHPOBAHHS COOPYKEHHS H CHATHS onaayOku. ITep-
BbIi 3TANl OCYUIECTBJIEHHS! CONMPSIXKEHHS 3aKJI0Yaercss B MOATOTOBKE
6eTOHHO MOBEPXHOCTH — 3aYHCTKe, HAHECEHHH OHUTYMHOH THApPO-
H30JILHH H OYHCTKe 3akiajHbIX yacteil. Ha Bropom stane yknans-
BAIOTCSi PE3IHHOBBIE HJIH APYTHe NPOKJAJIKH, Kpail MOJIHITHJIEHOBOrO
NOJIOTHHIA MPONYCKaeTcsl yepe3 aHKepa, BHOBb YKJa/blBalOTCsl TIPO-
KJIagKH H y3eJsl NpPUKpenJeHHs 06XXHMaeTcsi NpH TOMOUIH aHKEpOB
AepeBAHHbIMH, METaJIJIHYCCKHMH HJH APYTHMH NIPHXHUMHBIMH 3Je-
meHTamHd. TpeTHil 3Tam 3akJjiloyaeTcs B AONOJHHTENbHO o6Maske
y3saa GHTYMHONH MaCTHKOM.

3.59. ITo oxoHuaHHH YCTPOHCTBA y3J/la CONPHXKEHHS BLIMONHAIOT
KOMIIEHCAllHOHHBle CKJAaJAKH B BHIe HanyCKOB MaTepHaja B MecTe
€ro COTMpSIXKeHHs ¢ JHOM, GeperaMy HJIH GETOHHBIMH COODYKEHHSIMH.

3.60. I1pu skonJyaTalHH NOJHITHIEHOBOTO NPOTHBOMHJABTPALU-
OHHOrO 9KpaHa Heo6xoaumMo oGpauiaTh BHHMaHHe:

a) Ha ycrpaHeHHe nedeKTOB W MOBPeXIEHHA HapyXKHBIX He3a-
TOMJIsIEeMbIX NOBEPXHOCTEeH COOpYyXKeHHs (KaBepHbI, ONMoJI3aHHE OTKO-
COB H Ap.) B 30H€ PAaCHOJIOXKEHHS MOJHITHAEHOBBIX NPOTHBODHJBT-
PaLHOHHBIX 3JIEMEHTOB.

6) Ha 3ampelleHHe NMPOH3BOACTBA 3eMJAHHX pabOT B 30He pac-
NOJIOXKEHHsI TOJIHITHJIEHOBBIX NPOTHBOPHILTPALHOHHBIX YCTPONCTB
6e3 COOTBETCTBYIOUIETO COTJIACOBAHHS,

4. ACOAJIbTOBETOHHBIE 9KPAHBI

KoncTpykuun acdanbToGeTOHHbBIX 3KPaHOB

4.1. AcdpanbroGeToHHBIE KPaHBl BHIMOJHSIOTCS B BUJE€ MOHOJIHT-
HbBIX U COODHBIX MOKPHITHI M3 THAPOTEXHHUeCKoro achaJbro6eToHa
Ha NMOBEPXHOCTH TPYHTOBHIX COODPYKEHHH.

4.2. AchanbTo6GeTOHHBIA MOHOJUTHLI NPOTHBOMUILTPALHOHHBIA
9KpaH npejacraBisieT co6oil BOJOHeNpoHHIaeMoe GecllloOBHOe MOKPHI-
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KOM KaMEHHHM MaTepuanoM; 2-—O0CHOBHOM NPOTHBODHABTPAUHOHHHLIA CAOA H3 NJIOT-

HOrO THAPOTEXHHYECKOro achaabTo6eTOHa; 3—NOAHMBKA TOPAYHMH GHTYMHBIMH MaTe-

pnanamu; 4—umebenb; 5—nopucTuifi (A0POXKHHI) achanbTobeTOH; 6—NOBEPXHOCTHAA

o6paboTka B3 XONOAHHX OHTYMHBIX MaTepHaloB; 7—o0paboTka repbuungavu; §—
vyepHbifi wWebens; 9—necuansidt croh.



THe, PacIoJaTaeMoe Ha BHelHell MOBEPXHOCTH JAHAa M OTKocax Gac-
ceiiHa, KaHaJla MM 1aM0 OCHOBaHHSI.

4.3. AchanbTO6eTOHHBI NPOTHBOMPUALTPALHOHHBIA 3KpaH COCTO-
HT U3 CJEIYIOUFHX KOHCTPYKTHBHHX cjoeB (pHc. 20):

CIVIAHHPOBAHHOM, MPOTpaBJeHHOA repOHLHMAAMH, NOBEPXHOCTH
rpyHTa;

MOATOTOBKH H3 CJos LIeOHS WJH rpabhs, yepHoro mebHs H mp.;

cJ10S1 MJIOTHOTO THAPOTEeXHHYeCKOoro acdaJsbTo0eToHa;

MOBEPXHOCTHO! O6paGOTKH HJIM 3aLIUTHOTO CJIOS.

4.4. AchanbToGeTOHHBIE 9KPaHbl NPEUMYLECTBEHHO NPHMEHSIOT-
csl PH HEOGXOAHMOCTH 00ECNeYHTh BhICOKYIO BOJLOHENPOHHIaeMOCTh,
JIOJITOBEYHOCTb, XHMHYEOKYIO CTOHKOCTb H JedopMaTHBHYIO Crocob-
HOCTb 3KpaHa.

IIpn HasnnunK B OGPOCHBIX MPOMCTOKax HedTENPOAYKTOB B KOJIH-
yecTBe CBBIe 50 Mr/i, a TakXXe NpH TeMmepaType Boabl B Gaccefi-
He cBuie 50°C, npuMeHeHHe acdanbToGeTOHHHX 9KpaHOB Ge3 cre-
LHAJbHOM 3alIHTH 3aNpelaercs.

B kauecTBe 3aHIHTHHIX MEPOTMPHATHA MOXKeT GHLITH HCMOJbL30BAHO
YCTPOHCTBO, I@MEHTHO-JIaTeKCHOr0 MOKPOBHOTO CJIOSI TOJILHHON 2—
5 MM, BHIOJHAEGMOr0 HaGpHI3roM CMeCH MecKa, LieMeHTa H JaTeK-
ca (1:1:1) npu B/LI=04.

4.5. IToaroToBKa MOBEPXHOCTH FPYHTA OCHOBaHHSI COCTOMT B IJa-
HHPOBKe (B cJyyae MOHOJIHTHOTrO ac¢ajbrobeToHa HepOBHOCTH He
6osee 10 MM Ha 6ase 3 M u 50 MM Ha To# Ke Oa3e B cjyyae cbop-
HOTO 3KpaHa) M NPOTPABAMBAHHH repOHUHAaMH BceobLlero IeHCT-
BHSl. Pekomenayercsi nporpaBianBaHue 5%-HHIMH pacTBOpaMH rep-
6uIMIOB: IHYPOJIa HJHM aTpa3uHa u3 pacuera 5r/M2 uau ALOXUMHKA-
TaMH Bceobllero peficrBHs: XxJopHo# u3BectH — 100 r/M2 uau Kepo-
CHHOBOTO pacTBOpa neHtaxjopdenosa us pacuera 10 r/m2

IIpu yknanke accasbTOBOrO MNOKPHITHA HENOCPEACTBEHHO Ha
rPYHTOBOE OCHOBaHHe, COCTOsilliee H3 MbJIEBATHIX HJH MeJKonecya-
HbIX TPYHTOB, MOBEPXHOCTb TPYHTa CJEAyeT NpeABapHTENbHO MHAPO-
(oOH3HPOBATL PO3JHBOM XKHAKOIO HJIH pa3XHXEHHOTO OHuTyMa,
OHTYMHOH 3MYJIBCHH HJH 3MYJbCHOHHOM macThl B KoJjuuecTBe 1—
1,5 kr/m2.

YKJanKa MOHOJHMTHBIX actanbToGeTOHHKX NMOKPHITHH Ha O0GBO.-
HEHHOe HJIH BJIaXKHOe OCHOBaHHe 3anpellaercs.

4.6. TToxgroToBKa noj MOHOJHTHOe ac(asbTOGETOHHOE TIOKPHITHE
BBHIMOJIHSAETCA U3 CJ10d 1eOHa KpynHocTbio 10 40 MM TosmHHOW 10—
15 oM (B 3aBHCHMOCTH OT HCTOJIG3yeMbIX MEXaHH3MOB), KOTOPHI
paspeliaercs 3aMeHATb PpaBHeM HJIM TPaBHAHBIMH BeiceBKaMu. [1pn
Ha3HAa4YeHHH TOJIIHHbI MOJNOTOBKH YYHTBHIBAETCH TaKxkKe Hecylasi
CNoCOGHOCTb MOACTHJAIOLIHX T'PYHTOB, — Tpebyercs, 4TOOL MOLYJb
nedopMalyu ocHoBaHus Obln He MeHee 100 krc/em? pas obecneye-
HHSl BOBMOXKHOCTH MpoXoAa achaibTOyKIafuHKa H aBTOCaMOCBAJIOB.
Jonyckaercss 3aMeHa uieGeHOYHON TIOATOTOBKH CJIOEM WEePHOro 1ie6-
HS MJH MopHcToro acdanbTobeToHa, a TakkKe OHTYMHO-TieCuaHOM
CMECH TOH e TOJILIHHH (COCTaBbl MaTepHAaJIOB NpHBeJeHH B Tabu.5).
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Ta6auya 5

OpHEHTHPOBOUHblE COCTaBbl YNJOTHSIEMBIX THAPOTEXHHUECKHX acdanbToGeToHOB
(AB) u acdanvrononnmepGeronos (AfIB) B % Mmacchi

nec““‘g‘:ﬂ;‘:d’a’"’m' Meskosepuuctoii AB
HanmeHoBaHIe KOMIIOHEHTOB NJOTHBIH nopH- MI0THBIA MOpH-
CTHIH CTH
AB ATIB AB AB ATIB AB
Hle6Gens uaun rpasuit o 15 MM —_ I 10—25{10—25{40—60
KaMennas kpowka 1o 5 MM 20—35|20—35 15—20|40—65[40—65{20—35
CpeaHe3epHHCTHE NecoK 40— 65|140—65 60—80j156—25}15—25{15—25
MHuHepa/bHEH HaNOJHHTE b 15—-25{15—25 5—10{156—20{16—20| 0—5
KopoTKoBOJIOKHHCTELH acGecT 1-5|1-5| — |1—-3]1-3| —
Burym BHJL 40/60 cBepx 100% 7—12| 7—12. 5—7 | 6—10] 6—10{ 4—7
IMosumep (ot Beca GuTywma) — |35 — — | 35| —

Ile6Genounass uau acdasbToBasi MOATOTOBKA MOAJERKAT TOC/e
YKJaLKU CJI0si YIVIOTHEHHIO BHOpOKaTKaMH. B yCHJIEHHEIX NPOTHBO-
(UABTPALMOHHBIX 3KpaHax LIeGeHOYHYIO NOATOTOBKY CJeAyeT Tpo-
auBaTh ropsuum 6utymom BHJL 40/60 B konwdecrBe 1—1,5 kr/m?
HJH 3aMeHSITb CJIOEM YepHOro Iie6GHs.

Crnenna/bHOM Hecylie#f MOAPOTOBKH MOJA COODHBIE MOKPHITHS, KakK
NpPaBHJIO, He NPOEKTHPYeTCH, NMOCKOJbKY CaMH COOpPHBIE 3JieMeHTbI
He PaCCYHTHIBAIOTCS Ha NMPOITYCK MO HHUM TSXKeJNOH JAOPOXKHOH TeXHH-
KH H CaMOCBaJIOB.

4.7. OcHOBHOH BOJOHENPOHHIAEMBIH CJOH HPOTHBOMHJIbTPALH-
OHHOTO 3KpaHa BBIMOJHSETCS M3 MJOTHOTO THAPOTEXHHYECKOTO ac-
(danbToGeTOHa, YKJIAAEHBaeMOro H YIJIOTHIEMOro B TOpsSYeM COCTOSI-
HHH B MOHOJIHTHOE IIOKPBITHe TOJLHHOI 4—6 oM, a1060 Hemocpes-
CTBEHHO Ha TIOATOTOBJIEHHOH NMOBEPXHOCTH 3eMJISTHOTO COOpYXKeHHS,
an6Go Ha clelHaJbHOH CIJaHHPOBAHHON MJOLLAaLKe C MOCTedYIOWHM
MOHTAXOM B IOKpPBITHE.

OpueHTHPOBOUHBIE COCTABH THAPOTEXHHUECKOTO acdabTobeToHa
npHBefeHsl B TabJ. 5, a pacxox MaTtepHajoB —B Tabsa. 6, Ycunen-
HBEIE NOKPBITHS HOPH YCTPOHCTBE TOPH3OHTAJbHBIX YyYaCTKOB 3KpaHa
C IBHXXEHHeM TAKeJIOro aBTOTPAHCIOPTAa H yYaCTKOB Ha OTKOCAX,
KOTOpble NOABEPraloTCsi MHTEHCHBHBIM BOJHOBBIM (BBICOTA BOJIHBI
6oJiee 0,5 M) u JeZOBHIM (TOJIKMHA JIeAOBOTO NMokKpoBa GoJiee 0,5 M)
BO3JeHCTBUSAM, BBHUTOJHAIOTCA o6medl TosamuHoM 8—10 oM nytem
YCTPOHCTBA HOTMOJHHTEJNBHOTO cJIosi acdajbTob6eTOHAa TOJIIHHOIO
3—4 oM.

4.8. IlosepxHocTHast o6GpaBoTka roroBoro acdaabTo6eTOHHOro
HOKPHITHSL BhIMOJIHsieTcs 13 HaOpeisra Gutyma BH]I 40/60 man u3
nonumep-6urymuoro cnnaBa THna BHMT3II ¢ pacxozom 0,7 —
1,0 kr/mM? ¥ npHCHIIAaeTCs KaMeHHOH KPOMIKOi KPYMHOCTbI0 0—5 MM
HJIM KPYNHO3ePHHCTBIM NECKOM ¢ pacxojoM 5—10 kr/im2
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Tabauya 6

Pacxon marepnanos s ycrpoiicrea achanbToGeTOHHbIX
9KpaHOB OacceiiHOB, Kr/m?

TTokphiTHE 4 CM TokpeiTHe 6 cM
Haumenosanme Matepuanos necyanoro MENKO3CPHH -
achanbTobetona|CTOr0 achanbro-
6eToHa
X70pHasa H3BeCTb HJM FepOHUH 0,2 0,2
ButyM HAM 3MyJbCHf JJisi OCHOBa-
HHS 15 1,5
ActhanbrobeToH HAHM IeCYaHH# ac-
¢daabt 90,0 146,0
B Tom uncae
6urym BHJ 40/60 9,0 13,3
webeHb 5—15 MM — 40,0
necok 0—5 MM 67,0 66,7
HOPOIIOK 13,0 25,2
burym BHJ 40/60 nns moepx-
HocTHOR 06paGoTKH 15 2,0
[Tecoxk KpynHO3epHHCTHIF Aas MO-
CHITIKH 5,0 10,0

lipumeuanne. B caydae BHINOJHEHHs NOKPHITHS H3 THAPOTEXHH-
geckoro acganbTonojumep6eToHa INPH YCTPOHCTBE NOKDPBITHA TOJ-
wHHOH 4 cm mosuMepa norpebyercs 0,3—0,5 kr/mM% a B cayuae
6 cM — 0,4—0,65 kr/m2.

B nporHBOGHUIBTPAUMOHHBIX 3KPAaHAX NOBHIILIEHHOH BOJOHENpPO-
HHLAEMOCTH MOBEPXHOCTHASA 0'6pa»6m‘xa BBHIOJIHAETCHA H3 MAacCTHKH
BUTIII ¢ pacxogom mo 2 kr/m2 1 KaMeHHO# KPOWKH — A0 15 kr/m2.

4.9. Ycunennoie achasabToOeTOHHBIE MOHOJHTHbIE 3KPaHBl BhI-
MOJIHAIOTCS B CACLYIOUHX CIydasix:

a) mpu TpebOBaHHAX MOBHIIIEHHOH BOJXOHENPOHHUAEMOCTH 3Kpa-
Ha (koaddunuent duaprpaunn B cpeaHem Mesee 107 cMm/fc) — yBe-
JIHYEHHEe TOJIIHHE MJIOTHOTO acdasbTOOEeTOHHOro cJjos 10 8 cM ¢
yKJaaakoll ero B IBa cJOSl U C NOBepXHOCTHOH 06paboTKOM U3 moJjiu-
mep-6utymHuoit mactukn BHTIIl ¢ pacxozom 10 2 kr/m? (pwc.
20, a, 6).

0) npu TpeOGOBAHHAX INOJHO# BOJNOHENPOHHIAEMOCTH TPOTHBO-
$GuABTPALHOHHOTO 3KPaHa — YCTPOHCTBO TPEXCJOHHOrO 3KpaHa H3
JBYX CJIOEB MJOTHOro acanbTo6eToHa TOJMIHHOK 5—8 cM ¢ PHIbT-
pylolueii npocJoiiKoii M3 yepHoro webHs rtoawmuHOoM 10,0—15,0 cM
WAH nopucToro acdaabroberona tosaumuHoii 8—10 cM, npuuem BH-
BOJ BOJbI H3 [PEHAXKHOTO IIPOMEXYTOUHOrO CJIOSI NMPOU3BOJHTCH K
HacOCHOH CTaHIHH, MepeKaynBalolleli NPOCOYHBINYIOCS BORy obpar-
Ho B Oacceiin.

B) TpH TpeGOBaHHAX TOBHILEHHOH TPEUHHOYCTOHUUBOCTH Ha
MOpO3€e HJIH MOBLILIEHHOH TeNJIOCTONKOCTH B pafioHaX »KapKoro KJH-
MaTa (MHHUMYM TeMnepaTypbl MOKPHTHS HHXe —40°C, MakCcHMyM
Bhile 60°C usan temmepaTtyps Boias Bhiuie 50°C) — yCTpoficTBO 3K-
paHa u3 acdaabronmosuMepbeToHa Ha OCHOBe NOJHMepP-OHTYMHBIX
BAXKYIIHX.
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r) npH TpeboBaHHAX MOBHIMIEHHON CTONKOCTH NPOTHB pa3MbBa
CTpye#l BOABLI HJIH NYJbIbEl B MeCTaX NOCTOAHHLIX BBHIMYCKOB — yCT-
PORCTBO 3aLUHUTHOTO NMOKPBHITHA MOBEPX IKpaHa H3 OETOHHON HJH Xe-
Je300eTOHHOA NJAHTH ToJdamruHo 10—15 cMm;

ey

;.{f:;gggf__.;/‘/
A\

Puc. 21. KOHCTApyKLlHH JAPEeHHPOBAHHBIX MOHOJIHTHBIX TPOTHBO-
pUABTPALHOHHBIX 3KPAaHOB.
a — ApeHHpOBAHHBIA SKpaH MNPH HAJAHYHH TPOTHBOAABJeHHs (ypPOBeHb
IPPYHTOBBIX BOJ Bbille MHHHMAJbLHOrO YpPOBHS BOAB B Gaccefine); 0 — ycH-
JEeHHHI 3KpaH C BHYTPEHHHM JApeHa)keM; [ -— mebGeHouHasi TOATOTOBKA;
2 — COM IMJIOTHOFO FHApOTEXHHYECKoro acdanapbtofetrona uaud acdanabTo-
nonuMep6eToHa; 3 - nNpoauBKa OUTYMOM HAH OHTYMHOIl 3Myabcuel; 4 —
nosepxhocTHas obGpaGorka OHTYMOM. GHTYMHOH 3MyJbcHell HAH MOJHMSp-
OHTYMHBIM CHJIAaBOM C NOCBINKOH KaMeHHbIM MaTepHaJCM; 5 — NpOTPaBJH-
BaHHe I'DYHTa OCHOBaHHA repOHUMAAMH; 6 — ApPEHAXKHBLIH caOH H3 HEPHOTO
1weGHa AR nopHceToro acdanabrobGeToHa; 7 — NPOMEXYTOUHBIE CJOH AHTH-
¢HabTpa; 8 — mecyaHasm NOATOTOBKAZ (OPH NbLIEBATBIX TPYHTaxX OCHOBAHHA);
9 — npenaxxHan KepamH4eckas Han acGecTouementTHas TpyGa.

1) npH Tpe6OBAHUAX 3aLIHUTH 3KpaHa OT JAHHAMHYECKHX BO3Jefi-
cTBHH o6pacbiBaeMBbIX LIJIAMOB HJH paboTaOWHX 3eMJepOiiHbIX Me-
XaHH3MOB — YCTPOHCTBO MNOBEPX 3JIKpaHa 3alIHTHOTO CJOS TPYHTa
toamuHow 40—50 cm. AcdanbTobeTOHHbIE 3KPaHbl BOAOXPAaHHJHLY
NpH TOJIIKHHE JeA0BOro nokposa 6oJiee 1,0 M HJIH BBICOTE BETPOBHIX
BoJIH Gosiee 1,5 M JOJIKHB MPOSKTHPOBATLCSA B COOTBETCTBHH C YKa-
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3anusamMn BCH 17—68, H HX KOHCTPYKIHH B HAacTOSIUIHX «PekoMeH-
JalHsIX» HEe pacCMaTpPHBAIOTCH, NPH BOJHAX BHCOTOW Oosee 0,5 M
H BO3MOXHOCTH 00pa3oBaHus JibJa NMOKPHITHE HA OTKOCAaxX JeJsaeTcs
yCcHJeHHHM, o0mel TonmuHo 120—160 MM (puc. 20,8,2).

Puc. 22. KOHCTpPYKUHH TNPHMBIKAHHA H CONpPsiKeHHIl
HNPOTHROMHILTPALHOHHBIX MOHOJMHTHLIX acdanbToGeTOH-
HBIX 3KPAHOB.

a — NpHMbLiKaHHe KO AHY H GepMe; 6 — mpHMbiKanie K GeToH-
HOMY COOPYXEHHIO; 6 — NDHMbIKaHHEe K 3aKJalHblM JeTansiM
(craapHOfl Tpy6Ge W WOYATY); [ - mebeHouyHas MNOAroOTOBHA
HAH ciofl YepHOro webHs; 2 — NJOTHBLIH THApPOTEXHHUecKHfl ac-
danvroberon HAH achanapTononuMepberoH; 3 — npoauBka GHTY-
MOM HJAH OGHTYMHON 3MyabcHell; 4 — moeepxHoctTHaa oGpabGorka
GUTYMOM, GATYMHO!l 3MyJascHelt AR TNoOJHMep-GHTYMHBIM Cljia-
BOM ¢ NMOCLIIKON KaMEHHLIM MAaTepPHaJoM; 5 — rPYHT OCHOBaHHA,
NpoTpaBjeHHblll repOHUHAOM; 6 — 3aauBKa ropsdelt achaabro-
pofi Macrtukofi BPM wuau DBHTIII; 7 - npoxkjefika cTexao-
TKaHbiO HJaM acdasbTOBBIM ADMHPOBaHHBIM MaToM; 8 — GeTon-
Haf KOHCTPYKUHs; 9 — cTajbHas Anadparma; [0 — meraajinde-
ckasa jaeTtanab; [/ — aHTHKOPPO3HOHHOE HOKPHITHE: ]2 — KaMeH-
nas uabpocka (npu HEOOXOMHMOCTH).

€) INpH BHICOKOM YPOBHE IPYHTOBBIX BOJ, BPEMEHHO IpeBbIIai0-
eM Ha uyacTu aHa baccefina Ha 0,5 M MHHHMAaJbHBIH TOPH30HT BOLb
B HEM, NOKPHITHe YyCHJIHBaeTcsl MyTeM YCTPOHCTBA ApeHaXKHOH Moj-
FOTOBKH M3 YepHoro wmebHS, a B cjaydae MeJKO3ePHHUCTHIX, IblJeBa-
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THIX H CYIJIAHHCTHIX TPYHTOB — B BHJe IIeGeHOYHO-NECTaHOr0 aHTH-
¢uabrpa (puc. 20, 8,¢), NpHYEeM IPEHHPYIOLIasi MOATOTOBKA J0JXKHA
HNPUMBIKATh K TPyOuaThiM [ApeHaM, OTBOASIIIHM BOQXY 3a NpeneJbl
AHa Gaccefina (puc. 21).

4.10. Bce mPUMBIKaHHS M CONPSAXKEHHS TPOTHBOQUIBTPAILHOHHO-
ro 3KpaHa MAOJIKHH BBHIIOJHATBCS 10 HHAHBHAYaJbHHM paboyum
yeprexaM ¢ 0co60f TILATEJLHOCTbIO, TapaHTHpYOUIe#l OTCYTCTBHE
NpOTeYeK B 3THX MeCTaX B BeChb PacCUETHHIH NMEPHOA IKCMJAYaTAILHH
3KpaHa, B YACTHOCTH, BCe MeCTa MPHMBIKAHUM, rae BOIMOKHO BO3-
HUKHOBEHHE PacCTATHBAIOLIHX YCHJHH B MOKPHITHH H HEPABHOMEPHBIX
AedopManuil pacTsKeHHs, AOJKHB OBITh YCHJEHB TpOKJehKaMH
apMHUDYIOIell CTEKJI0CETKH H IrepMeTH3UPYIOUIMMH IHIMOHKAMH H3
nojuMep-6uTymMuoil Mactuku BPM nmu BUTIIT (puc. 22).

IMpuMbikanus K TpyOaM, aHKepaM H APYMHM MeTaJlJIHYeCKAM 3a-
KJajHBIM AeTalsM ClefyeT YCHIHBATb JHOO MeTaJHYecKHMH H-
adparMamH, NpHBapeHHHIMH K TpyDe HJIM aHKepy H OOKJIeeHHBIMH
CTEKJIOCETKOH, JH60 repMeTH3HPYIOUIHMH IHMOHKAMH 'YBEJTHUEHHOTO
pasmepa. B wactHocrH, TakuM 06pa3om odopMmasercss NPHMbIKaHHE
Kpast achaJbTOOETOHHOINO NOKPHITHS K METa/IHYEOKOMY IUNYHTY
(puc. 22).

TpeGoBaHHs K CTPOHTENBHBIM MaTepHa/iaM, NPHMEHAEMbIM
NpH CTPOHTENLCTBEe acanbTOOETOHHbIX 3KPAHOB

4.11. Bo Bcex KOHCTPYKUHsX acaibTOGETOHHBIX 3KPaHOB Tpej-
NoYTeHHe AOJXKHO OTHaBaThCsl achasbTOGETOHHBIM cMecsMm ¢ 106aB-
KOfl MoJHMepOB, KOTOPLIe HAPAAy ¢ obecneyeHHeM TMOBBIILIEHHOH MO-
PO30CTOHKOCTH, TeIIOCTORKOCTH H AedOopMaTHBHOH CINOCOOHOCTH
MaTepHasa TO3BOJSIOT, KAK NPaBHJO, HCIIOJb30BAaThb MECTHBIE MH-
HepaJsibHble MaTepHa/bl He BCeria ONTHMAJbHOH I'PaHyJOMETPHH H
UMeIOLHecs CTPOHTeJIbHBIE HJH JOPOXKHble GUTYMBbI, obecmeyuBas
noayuyenue ¢GHU3MKO-MEeXaHHUEOKHX CBOWCTB MPHTOTOBJEHHBIX ac-
thanprononnMepbeTOHOB Ha YDOBHE yJYULIEHHBIX COCTaBOB TpajH-
IHOHHBIX ac(haabTo6eTOHOB,

4.12. [Iast MOHOJHTHBIX acdajbTOGETOHHBIX 3KPaHOB MpHMe-
HSIOTCA YIJIOTHSeMble B FOpSYeM COCTOSIHHH IVIOTHBlEe TeCuyaHbH H
MEJTKO3EPHHCTHII THAPOTEXHHYeCcKHe acdabTOOETOHH H NOPHCThIe—
cpeaHe- M KPYMTHO3EDHHCThIE, OPHEHTHPOBOUHblE COCTaBbl KOTOPBIX
npuBefeHsl B Tabs. 5, a pacxoasl MartepHaJsosB — B TabJ. 6.

4.13. Ilaa cGopHbIXx achaJbTOOETOHHBIX KPAHOB MPHMEHSIOTCH
MJaCTHYHbBle JOYNJOTHAeMble B TOpsiueM COCTOSIHHH TecYaHble H
MEJKO3EePHHCTble THADPOTeXHHUYeckHe acdanbTonosHMepOeToHbl, Co-
aepxamue no0 20% noaruMep-GHTYMHOTO BSXKYILEro, KOJHUYECTBO
noJjiEMepa B KOTOPOM MOXKeT JOXOZHTh 10 10% orT Beca 6GHTYMOB.

4.14. [Ins OpHrOTOBJEHHS MOJHMEpP-OHTYMHOTO BSIXKYIIETO MO-
ryT ObITh HCMOJB30BAHBI MOJHMEPH, OOecleyHBaloOLiHe NOJydeHHe
(HH3UKO-MeXaHHIECKHX CBOHCTB MOJUMEP-OHTYMHOTO BSIXKYIIEro H
achagabronosnMep6eToHa, OTBeYalOMUX TPeOOBAHUAM, INPHBEIEH-
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Tabruya 7
TpeGoBanus K (H3HKO-MexaHHYECKHM cBoiicTBaM achanbrobeToHOB

IMoka3atean csoficTB

HaHMeHOBaHHe CBOMCTB AcdanbTobeToH Acdaapronorumepberon

NAOTHBIA NOPHCTHA  |[MOHOA u'rnuﬁl cGopHHI

Ilpenesn mpounocTu mpu cxa-
THH, Krc/cM?

npu 20°C (Ra2) 25—30 |He menee 20| 30—35 7—10
npu 50°C (Rso) 12—15 |He menee 8| 16—20 [He Mmenee 5
Ko3hhHIHEHT  TemIoyCTOMH-
yuBocTH Krp = _Egg_' e 6osee 3 3,5 2 1,5—2,0
50

Koadduunedt Boa0yCTOMYH-
BOCTH TIPH HCNHITAHHH MOJ Ba-

RESA

Kyymom Ky = Roo 0,85—0,90 0,80 [0,85—090; 0,9—1,0
Ko?_\’q)(puuuem 3JIACTHYHOCTH

K, = ”Rl B mpejenax 2—3 2—4 1,85—2,0 —

20

OcraToyHass MOPHCTOCTL B

npenpenax, % 1—3 4-—8 1,0—-15| 05—1,5
Boponoraouienue noa Baky-

ymoM, % oGbema, He GoJee 1,5—201} 35—-7,5 |05—08 | 02—0,6
HaGyxanue noa BakyyMmom,

%, He GoJee 0,5—1,0 — 02—-05| 0,2—05

HeM B Tada. 7, 8. [TosmuMepbl, KOTOpble He TpeOyIOT cnelHaJsbHOM
NpPOBEPKH, CJeAyIOlIHe:

JUBUHHJA-CTHPOJIbHBIH  TepMmoajsacronjact  JICT-30, BTY
38-40313—72;

JaTeKC [OUBHHHJ-MeTakpusaoBoro Kayuyka CKI-1, FOCT
11604 —73%*;

3THJIEH-NPOMUJIeHOBHIH cHHTernueckuiti  Kayuyk CK3IIT-30,
BTY 38-3 Ne 332-68.

4.15. Tpeb6oBaHusi K (HU3HKO-MEXaHHYECKUM CBOMCTBAM TIHIPO-
TexHHYecKHX acdanbTo6eTOHOB U achaJlibTONONHMep6GeTOHOB MpHBeE-
neHbl B Taba. 7.

4.16. 1ns1 npHroTOBJI@HHS TJOTHBIX H MOPHCTBHIX NHAPOTEXHHYE-
ckux acdaabrobeToHOB U achasbTONOAMMepOETOHOB, ac(hasbTOBBIX
MaCTHK ¥ pacTBOPOB AJIS 3amoJHeHHs AeQOPMalHOHHBIX 1IBOB H
JJIsT MOBEPXHOCTHOH 0OpaGOTKH, GHTYMHBIX 3MYJbCHil M NacT IAJs
06paboOTKH OCHOBAHHS H Pa3XKHXKEHHbIX OMTYMOB MJisi TPYHTOBKH
clefyeT HCNOJAb30BaTb JOPOXHBIE BS3KHe OUTYMBI  Mapok
BHJI 90/130, BH 60/90 m BH] 40/60, TOCT 22245—76.

4.17. B HeKOTOpBHIX CJay4yasiX NMpH IPHTOTOBJEHHH ac(hafbTOBBIX
MaCTHK 1J51 YMJIOTHEHHs Ae(POopMalHOHHBIX IUBOB NpPHMCHACTCA OH-

tym BH-1V, TOCT 6617—76.
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Ta6ruya 8

TpeGoBanus K cBoificTBaM noaumep-GHTYMHOrO
BAIKYIIEr0

Haumenosanue nokasarenell CBOACTB HopMu

Temnepatypa paamsardesus, % ot
AoKa3aTeas HCXOAHOro GHTyMa, He Me-
Hee 105

[ay6una nponukanus uriasl, % ot
COOTBETCTBYIOLIEr0  NOKa3aTessl  HC-
XOJHOFO GHTyMa, He MeHee

npu 25°C (100r, 5 ¢) 65
npu 0°C (200 r, 60 c) 100

PacTsxHMOCTE  TIpH CKOPOCTH

5 cM/MHH, CM, He MeHee
npu 25°C 40
npy 0°C 12

Mpumeuanue. TpeGoBaHiisi NpPHBEJeHH [JIs BAXKY-
ulero, NPHrOTOBJEHHOIO € HCMOJb30BaHHEM TepMO3Jac-
tomyacra JICT-30 B xoauuectse 3% or Beca Outyma
BH]IL 60/90 nocie nporpesa ero B cjioe TOJAUIHHOR 3 MM
npH Temneparype 120°C B TeueHne 7 u.

4.18. Tlpn npuroroBaeHnu achabTONONHMEPOETOHHBIX CMecedt
B ONBITHOM IIOPfAJKe AONYCKAaeTcsl HCMOJb30BaHHE BMECTO IOPONK-
HbIX OHTYMOB ryIPOHOB NPH COGJIOAEHHH TpeGoBaHMA K (H3HKO-
MEeXaHHUECKHM OCBOHCTBAM MaTepHaJ/oOB, NpHBeAeHHbHIX B Taba. 7.

4.19. [Ins npHrOTOBJEHUS THAPOTEXHHUYECKHX acdanbToGeToH-
HBIX H ac(aJybTONONHMepOEeTOHHLIX YMNJOTHAEMbIX cMeceH AJST MO-
HOJIMTHBIX 3KPAaHOB pPEKOMEHAyeTCsi NPHMEHATb NJIOTHHIH. We6eHb
H ApobJeHblii TpaBUH H3 KHCJABIX H OCHOBHBIX NOPOJ C NpeaesoM
NIPOYHOCTH NpH CKaTHI He HHxKe 400 Kre/cM?, obaanaouyx cuene-
HueM ¢ 6HTyMoM (moKasaTe b CUCHJICHHS MO METOAY KHISYEHHS He
Hixe 50%).

IIpuMeHeHHC KaMeHHBIX MaTepHaJOB MeHbIIEH NPOYHOCTH JOJIK-
HO ObITb 0OOCHOBAaHO pe3y/JbTaTaMH aHaJsH3a HX IPOOGHMOCTH TpH
YHJIOTHEHHH.

4.20. llle6enn u npobseHbli rpaBHH, NpHMeHsieMble AJ51 IPHTO-
TOBJEHHS acanbLTOOETOHHBIX cMecei, He JOJIXKHbI cofepXaTb KOM-
KOB TVIHHBI, CYIVIHHKA H ITOCTODOHHHX 3arpsi3HSIIOILHX NpuUMecei.

KonuyecTBO MIMHHCTBIX M 1IblIEBATHLIX YacTull B LieGHe H Apo6-
JIEHOM TPaBHH, ONpejenaseMoe OTMyYHBaHHEM, JOJXKHO GbITb He 6o-
aee 2%.

4.21. Ina npuroroBneHuss acdanbTOGETOHHBIX oMeceli NpHMe-
HAIOTCA NpHPOAHble HPAKIHOHHPOBAHHBIE H JpOGJeHble eCKH C MO-
pyaeM KpymHocT (M) He Menee 2,0.

Ilecox pas npurorosieHHs achasbTOOETOHHBIX cMecell J0JKeH
6biTb YHCTbIM, 6€3 KOMKOB IVIHHBI, CYIVIHHKOB H NOCTOPOHHHX 3a-
rpasHsoWHx npuMeceil. KosuuecTBo NbLIEBHAHBIX, TAHHHCTHIX H
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HJIHCTHIX YaCTHL, ONpejesisieMoe OTMyYHBAHHEM, He JOJIKHO TIPEBhI-
watb 3% no Becy, coiepKaHHe OPraHuueckux mpumecelt — 1%.

4.22. B kauecrBe MWHEpaJbHBIX NOPOUIKOB MJsi ac(hasibTOBHIX
GetoHoB, achajbTOBBIX MAaCTHK H PACTBOPOB HMCHOJB3YIOTCH HCKYC-
CTBEHHO H3MeJIbUeHHBle HU3BECTHSKH M JOJIOMHTHl C NMPOYHOCTHIO He
menee 200 xrc/cm?, M3BECTHSKOBbIE M J0JOMUTOBHE acdasbToBLE
NoOpoJbl, OCHOBHblE METAJJYPruyeckHe 1JaKH, HeMeHT H THJIEBHI-
Hbl€ OTXOAbl ITPOMBIIIJIEHHOCTH IOCJ¢e COOT‘\BETCT‘By]O‘U.lGﬁ J1360p3°
TOPHOH NPOBEPKH.

4.23. IIpn BbIOOpe MaTepHaJOB 1Js CTPOHTEAbCTBA acdaJbro-
6eTOHHBIX 3KPAHOB, IKCHJIYyaTHPYIOIHUXCS B WeaouHoll cpepe (pH>
>7), HOJKHBl HCHOJIb30BATbCSl OCHOBHEIE MHHepaJibHble MaTepHaJbl.
Ipu paGore skpana B kucaorHoit cpepe (pH<7) — kucavle.

Mpoussonctso pa6ot npu cTpouTenbeTBe achanbToGeTOHHBIX IKPAHOB

4.24. Tlpon3BOACTBEHHbIH NpOLECC YCTPOACTBA MOHOJIHTHBIX ac-
(abTOOETOHHBIX IKPAHOB H3 YMJIOTHSEMOTrO B TOpSiY€M COCTOSIHHH
THAPOTEXHHUYeoKoro actanbrobeToHa BKJIKOUaeT B cebsi B obuieM
cayuae cieiylollHe OCHOBHblE TEXHOJOTHYECKHE OTNepaliHy:

NOArOTOBKY OCHOBaHHA ToJ acdanbToOeTOHHOe MOKPHITHE;

IIPHTOTOBJIGHHEe H TpaHcnopT achanbToOeToOHHO cMecH;

VKJAaAKY H YIVIOTHeHHe ac(anbToOETOHHOH cMecH;

HOBEPXHOCTHYIO 06paboTKy FOTOBOTO MOKPBITHS.

OcHoBaHHe 10, MOHOJHTHOe ac@anmoﬁe‘mn’n()e NOKPHITHE 3K-
paHa J0JIKHO GbITh POBHBIM, IJIOTHBIM, CYXHM H UHCTBHIM, OHO JOJIXK-
HO BOCMPHHHMATbL 6e3 3aMeTHLIX AedopMalHil CTPOHTEJbHBIE H IKC-
niyaTalHOHHBIE Harpy3ku. s yHHUTOXEHHS paCTHTEJbHOCTH
IPYHT OCHOBaHMs JOJKeH ObiTb NMpOTpaBjeH repOHLIHIAAMHU.

ITonarotoBKa rpyHTa OCHOBaHHS BKJIOuaeT B ceGs ciefymouHe oc-
HOBHblE€ OTIepalMy: MJAHHPOBKY, OYHCTKY, 06paGoTKy repGHuHAAMH
H B cayyae HeoOXOAUMOCTH ymJoTHeHHe. KpoMe Toro, KOHCTpyKIHei
IKpaHa MoXeT ObITb IpeAycMOTpeHa OHTYMH3alUHMs TPYyHTa, YCT-
POHCTBO IpeHaXXHOH MONrOTOBKH H TNepexXOAHbIX cJoeB. Bce 3mH
onepaudy NPOH3BOAATCH C TNOMOILBIO CEePHHHO BBIMYCKAaeGMBIX 10-
POMCHO-CTPOHTENBHBIX MaUIMH MO OOLIECTPOHTENbHBIM [IPaBHJIAM,

4.25. Ha otkocax 3anoxeHHeM Kpyue 1:4 B wessix ynpoileHus
NPOU3BOACTBA pabOT mepexojJHbie CJOH CJeldyeT NpepycMaTpHBaTh
113 yepHOro meGHs HAH nopucToro acdanbTobeToHa; a HX YKJAALKY
M YNJOTHEHHE OCYLIeCTBJATh TeMH XKe MeXaHH3MaMH, UTo H acdab-
TOGETOHHYIO CMECh.

s obecneyenus ClenJieHHs MOKPLITHS ¢ OCHOBaHHEM U OTAEJb-
HBIX CJIOEB MHOTOCJOMHOrO NMOKPLITHA MOBEPXHOCTh OCHOBAaHHS WJH
paHee yJOXEHHOTO M YINIOTHEHHOTO cJjosi acanabrobeToHa OKpa-
WIHBAIOT OUTYMHOH 3IMyJbCHEH MJH KHUAKHM GHTYMOM C pacxojaom
0,5—0,8 a/m2.

4.26. TexHosornyeckuii npoiecc MPUNOTOBJEHHSI THAPOTEXHHUe-
oKoro ac(anbrTo6eTOHa aHaJIOTHYEH NMPHUTOTOBJEHHIO NOPOKHOTO ac-
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tanpTo6eTOHa H COCTOHT M3 NOATOTOBKH OUTYyMa H MHHepaJbHBIX
MaTepHaJioB, HX CMEIIGHHS H TPAHCIIOPTHPOBKH K MECTY YKJIaIKH.

4.27. B cayuae npHTOTOBJEHHS TIHAPOTEXHHYECKOTO acdabTo-
GeToHa Ha MOJHMep-OHTYMHOM BSIXKYIIEM K NEDEUYHCTEeHHBIM olle-
pauustM jpobaBisieTcss onepalys NPHTOTOBJEHHS MOJHMEP-OHTYM-
HOTO BsiXKyilero, Tpefyiouass He3HaYMTENbHOH MoOJepHU3ALUH OH-
TYMHBIX KOTJIOB.

4.28. ITpurortoByenue actanbToOETOHHON CMEOH MOXKET OCYHIecT-
BJSATBbCH JIOPOXHBIMH ‘CMecHTeNsAMH acdasbTobeToHa TPOH3BOLHU-
TeJBHOCTHIO OT 6,5 10 100 T/u.

4.29. Tpancnopt rotoBoii acasbToOeTOHHOH CMeCH K MeCTy YK-
JlayiKH, KakK [pPaBH/O0, OCYIIECTBJSETCS B aBTOMOGHJSX-CaMOCBasiax
rpysonogsemuoctbio 4,5—10 tc. JlaapbHOCTb BO3KH NpH GJarompH-
SITHBIX YCJIOBHSIX HE JOJIXKHA NpeBbluaTb 60 KM.

4.30. Temmepatypa TOTOBOH acdanbToOeTOHHOH OMeCH NOJKHA
6biTh B npenesax 140—170°C; TemmepaTypa cMecH, 1OCTaBJieHHOH
K MeCTy yKJaaJIKu, — He HiKe 130°C.

4.31. AcdhanbToGeTOHHYIO CMeCh YKJIaAbpBAalOT Ha CyXxoe, HEIlpo-
Mep3illee OCHOBaHHE NPH TeMNlepaType Bo3xyxa He Huxe +5°C. Ha
rOPH30HTAJbHBIX YYaCTKaX M Ha OTKOCaX C 3aJjioxeHHeM xo 1:5 yk-
JagKy W ynjaoTHeHHe ac(asbToOETOHHOH CMeCH NPOM3BOASAT MO
OOBLIYHBIM NPaBHJIAM YCTPOHCTBA JOPONKHBIX NOKPHITHH C HCMNOJB30-
BaHHEM IOPOXKHBIX yKaagunmkos (mampumep IIC-1 mpousBoautenn-
HocThIo 10 100 T/4) H LOPOXKHBIX KaTKOB,

4.32. Yxaanxky acdanbToOeTOHHOH CMecH Ha OTKOCAX C 3aJioxe-
HHeM Kpyue 1:4 HeOOXOAMMO OCYWIeCTBJASATb ClELHAJBLHBIMH ac-
danbroyknagunkamu CAY-26 unu E-1, usrorosnsieMbIMH B cHCTeMe
M3ud CCCP usu nepeoSOopyAOBaHHBIM AOPOXKHBIM ac(anbTOYKJIaL-
yukoM (tabsa. 9), paGoTalolUM B KOMIJIEKTE CO CHEeLHAJbHBIMH

Tabauya 9

Texnuueckne XapakTepHCTHKH acaNbTOYKJIAXUYHKOB ISl OTKOCOB
THAPOTEXHHYECKHX COOPYIKEHHH

Tun achanbroykaaguuka
HaumeHoBaHHe XapaKTepHCTHKH MOCTOBOIE P noglo)x.nuﬂ
CAY-26 -1 (1I-1508)
Texnuueckasi NpPOH3BOJHKTEJBHOCTD,

T/u 20 25 50
JlaHHa 06JHIIOBEIBAEMOrO OTKOCA, M 4—32 4—30 Boaee 16
3aJIoXEeHHe OTKOCOB 1:125—1:5{1:15—1:3| HNo 1:2
TonKHA YKNAALIBAEMOTO CJ0S, CM 4-10 4:15 3:15
CKOpOCTb yKJIQIKH, M/MHH 125 5—15 16—34
BecoBass eMkocThb GyHkepa, Tc 8 4,5
HIupura yKnagbiBaeMo# 1OJOCH, M 2,2 2 3030—3530
YcTaHOBEHHAA MOIHOCTb, KBT 56 0,36 35
Macca 6Ge3 cmecH, T 31,5 3,5 12
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subpoyniornutenamu (BC u B-4) nn6o ¢ popoxHbIMH BHGpOKAT-
KaMu.

4.33. AchanbToOeTOHHAST CMeCh YKJAAJBIBAETCS CJOSIMH TOJILH-
HOW 4—12 cM (B 3aBHCHMOCTH OT BHAA YKJAJbIBAIOWIMX H YIJOT-
HSIOINHX MEXaHH3MOB) C U3OBITKOM B 25—35% Ha BeJHYHHY YILIOT-
HeHHs,

4.34. Yknagka acdanabTOGETOHHOH OMECH Ha OTKOCAX OCYLIECT-
BJITETCHA MOJIOCAMH — CHH3y BBepX. IIpofosibHbIe CTHIKM YKJaJAblBae-
MBIX N0JIOC AOJIXKHbB GHITH TEepPNeHAUKYJISPHL ype3y BOABI ‘UJH pac-
noJaraThCs K HEMY MOJ YrioM He MeHee 60—70°.

YCcTpOACTBO momepeuHbX paGoyHX (CMEHHHX) IIBOB B paioHe
ypesa Boaw 3anpemiaercs. IIpu ycTpoiicTBe MHOMOCJIONHBIX IOKPLI-
THH TIPONOJIbHBIE H TONEepeyHbie CTHIKH JOJIKHBL  PacloJiaraThbCsi
Bpa36exKy, NpHueM CTBIK B BepXHeM CJloe He JOJIKEH pacnoJsaraTb-
cst 6iMke | M K CTBIKY B HHXKHEM.

4.35. TToBepXHOCTHYI0 00paGOTKYy rOTOBOrO MOKPHITHSI CJAEAyeT
NpPOBOAHTL B JHEBHOe BpeMsi NpPH TemIllepaType BO3JyXa He HHIKe
+15°C mo cyxoMmy, OYHIIEHHOMY OT TPSI3H M NBUIH TIOKPBITHIO TOC-
Jle yCcTpaHeHHsl Bcex nedeKTOoB.

4.36. TloBepxHocTHast o6paboTka acdabTOGETOHHBIX MOKPHITHH
MpPOH3BOAUTCS NyTeM pO3/HBa ropsdyero 6MTyMa (MM noJiiMep-GH-
TYMHOIO ClJiaBa) C NOCJenyioliel MPHCHINKOH ero KaMeHHOH KpOLU-
KOfl MJIH KDYNHO3EPHHCTHBIM IMeCKOM H B cJydyae HeoOXOAHMOCTH
NPHKATKOMA JIEFKHM KaTKOM.

4.37. Po3suB ropsivero (Temnepatypa 150—170°C) Gutyma Hau
nosuMep-GHTYMHOrO CnJjiaBa, npurotoBjeHHoro Ha AB3, ocymect-
BJSIETCS] C NMOMOIUBIO aBTOTyApoHaTtopoB. [l paBHOMEpHOTO pac-
npefeseHdss GHTYMa MO MOBEPXHOCTH MOKPHITHS HPHMEHSIOT IJa-
IHJIKH HJIH MeXaHHYeCKHe LLeTKH.

4.38. PacnpenesieHHe necka MJIH KaMeHHOH KpOIIKH Ha TOpH-
30HTAJIHBIX YYaCTKax HOKPHITHA NPOU3BOJHTCS C HOMOUIBIO pacmpe-
nenuTessi KaMeHHOH Mesoudn tuna JI-708A msm tuma J1-336 (mpu
3ajHeM X0Je aBTOMOOHJIS).

4.39. Pacnpenesnenne mecka Ha KOPOTKHX JHOO MOJIOTHX OTKO-
caX TNPOU3BOJHTCS C TNOMOILBIO MEeCKOCTPYHHOro annapara, a Ha
KPYTHIX OTKOCax C NOMoOmbI0 pacnpeaesauteds I1-336, momnep:xu-
BaeMOro Ha CKJIOHe JiebeKoH.

4.40. TToBepxHOCTHAsE OKpacKa IOTOBOTO MOKPHITHS CBETOOTpA-
JKAIOUIMMH KPacKaMH TIPOH3BOJHTCS IIOC/Ie MOBEPXHOCTHOH ofpa-
6GOTKH MOKPHITHS [Js Haubojiee OTBETCTBEHHBIX KPaHOB B paio-
Hax ¢ XapKHM KJIHMAaTOM, B HaJBOJXHOH 30He M HHOTAA B 30He mepe-
MeHHOro ypoBHsi. CBeToOTpaXkaloliHe aJIOMHHHEBHle KPacKH HaHO-
CAT ITPH NOMOILH KPaCKOMyJbTOB U MHCTOJIETOB-PACHbIIHTENEeH B
I caoit ¢ pacxomom 150—200 t/M2. B MeHee OTBETCTBEHHHIX CJAyHasix
JIOTIYCKaeTCsl NOKpPacKa TrOTOBOTO TNOKPHTHSI H3BECTKOBO-TVIHHSIHKIM
MOJIOKOM.

4.41. TIpousBoacTBeHHHIH fIpollece yCTpPOiicTBa CGOPHHIX acdadb-
TOGETOHHRIX JKPAHOB H3 ac(halbTONONHMEePOETOHHBIX MAaTOB, IIPHIrO-
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TOBJ/ISIEMBIX B 3aBOACKHX YCJIOBHAX, BKJIOYAET CAEAYIOLHEe OCHOBHEIE
TEXHOJIOMHYeCKHe Onepalmy:

a) TMpPHrOTOBJIEHHE W TPAaHCHOPT COOPHHX acdaJbTOmOJHMEp-
6eTOHHBIX MATOB;

6) MOAroTOBKA OCHOBAaHHSA MOJ OOJHIOBKY;

B) YyKJajKa COOPHHIX achanbTonoNHMepOeTOHHEIX MAaTOB H OMO-
HOJIMYABAaHHE MOHTAXKHBIX LIBOB;

r') TIOBEPXHOCTHasi 00pabOTKa roTOBOTO NOKPLITHA.

4.42. Tlpuroros/ienue acajbTONONHMEPOETOHHHX MaTOB IIPO-
M3BOAMTCS HA CHNENHaJbHOM IIOJIHIOHe, OGOPYLOBaHHOM XKeJe30-
GEeTOHHO NJIOWAAKOH WHPHHON, KPaTHOH IUHPHHE, H IJHHOM, paBHOIl
1,5 anuHaM NpUroToBAsieMblX MaToOB. ITosMroH BhIMOJIHSETCA C Jer-
KM HaBecOM JJsi obecneueHHs: paGoThl B ROXK/JJHBYIO TNOTOAY; lie-
XOM [Jsl TIPHIOTOBJIEHHSI apMaTyPHLIX CETOK H KOMIJIGKTOM MeXxa-
HU3MOB ]I YKJaJKH H YIJOTHEHHS acdaibTonojuMepGeToHHOI
Macchl, YKIaJKH apMaTypHOH CeTKH, HaMaThiBaHHA achasbTOTOJH-
MepOeTOHHOTO MaTa, NMOTPy3KH GapafaHa ¢ HaMOTAHHBIM MaTOM
H TPAHCIOPTUPOBKH MaTa K MECTy CTPOHTEJILCTBA.

4.43. [ns yxkaankd, pa3paBHHBAHHSI M YNJOTHeHHs acdanbro-
MOJIUMEPOETOHHOH CMeCH Ha MNOJIHTOHe JOJIKHbl  HCMOJIb30BAThHCS
JOpOXKHbe achanbTOyKIaAYHKH H KaTKH.

4.44. Hamotky actanbTonosiMepOeTOHHBIX MATOB OCYLILECTBJIS-
IOT Ha crelHaJdbHble 6apabaHbl MUHHMAAbHBIM guamerpoM 2,0 M.

TpancrnoprHpoBka 6apa6aHoB ¢ HAMOTAHHBIMH MaTaMH OCYIIECT-
BJ/ISIETCSl Ha CMelHaJibHO 000PYNOBaHHEIX aBToMOGHAsAX THma KpA3
HJAM Ha KoMijiekTax aBtoTsiraueii K-200 c Ttpefinepamu Heobxoj:i-
Moii rpy30n0ABEMHOCTH.

4.45. TloarotoBKa ocHOBaHHsi noA cOopHuIN acdasbTonoanmep-
GeTOHHBIA KpaH COCTOHT B IJIAHHPOBKE OTKOCOB MeXaHH3MaMH Oe3
PYUYHOH 3aYHCTKH 1 06pabGoTKe HX repOHuHAaMIL.

4.46. TTo npoyHOCTH OCHOBaHHe JOJI)KHO BOCNDHHHMAaTb 6e3 paa-
pyLUEHHsl TOJBKO JIKCTJIyaTallHOHHbIE Harpy3KH, NOCKOJbKY COOpHbIE
3JIEMEHTHI, KaK INPaBHJO, HA HArpy3KH OT CTPOHTEJbHBIX MALIHH H
MeXaHH3MOB He PACCUHTLIBAIOTCA.

4.47. Yxnaaka c6opHbIX achanbTonojuMepOeTOHHBIX MaTOB OCY-
LIEeCTBJISETCH MPH NMOMOIIH KPaHa, KOTOPbIH CHHMAaeT C TPaHCIOPT-
Horo cpeicTBa GapabaH ¢ MaTOM M yKJa/JbBaeT ero Ha 6POBKY OT-
Koca. [lanee 6apabaH onycKaercsi 0 OTKOCY NMOJ AefCTBHEM CHJIbl
TS2KEeCTH, a He0OXOQHMasi CKOPOCTh Pa3MOTKH obecleyHBaeTcsi Kpa-
HoBo#l seGenkoii. JKenateabHo nas neperpy3ku ©Gapabana c Ma-
TOM H Pa3MOTKH €ro Ha OTKOCEe HCIOJb30BaTh KPaH THMA AparJsiiH
¢ eMKocThio KoBlia He MeHee 1 M3, CKOpOCTb pasMOTKH GapabaHa
He JI0JI2KHa OHITH BHILIE 2 M/MHH,

4.48. lIsn Mexay acdanbrononuMepOeTOHHBIMHE MaTaMH 3a10J1-
HAIOTCS Ha BCIO TJIyOHHY MOJHMep-OMTYMHOM MacTHKOH, ecJid 1ni-
pHHA He mpesbiaer 50 MM, U acdasibTONOJHMEPOETOHOM, €C/IH 1IOB
mupe 50 MM,
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3anonHeHHe IIBOB MACTHKON NPOH3BOLHTCH NPH IOMOIUH CepH-
HO BHITycKaemMo# maumubnl MDbB-16, cnoco6rofi 3anuBaTh WIBHI, NPO-
KayHBas MacCTHKY N0 pyKaBaM aJjuHOH no 30 M.

4.49. IlosepxnocTHast obpaborka cGopHOTO acdabTormosumMep-
GeTOHHOrO 3KpaHa I'POM3BOJAUTCSl TaK Xe, KaK H MOHOJHUTHOTO.

5. CNOCOBbbl NOMNMOJHHUTEABHOIO NOBbIUWIEHUS 3PPEKTUBHOCTH
H HALE)XHOCTH 39KPAHHPOBAHHSA 30JI00TBAJIOB

5.1. B kauecrBe ogHo#t 43 Haubojee 3¢P(DEKTHBHBIX BO3MOKHO-
cTefl yMeHblIeHHs1 (UABTPAUHOHHBIX yTeueK M3 IKPaHHPOBAHHOIO
30/100TBajla PEKOMEHAYeTCS HCMOJIb30BaTb HAN3KPAHHBIA 1peHax,
Pe3KO CHHIKAIOWMHA NeHCTBYIOLee HAa 3KpaH THAPOCTATHYECKOE AaB-
JgeHHe. DTOT cnocob, KOTOpbi#i ocobeHHO 3 deKTHBeH Mas ray6oK4x
OBPaxHOT0O THIIA OTBAJIOB, NOsICHAETCA cxeMoil HA puc. 23, rae H3o-

Puc. 23. Cxema ycTpoficTBa HNPOTHBOGH/BTPALHOHHOIO
3KpaHa C HaJ3KPaHHBIM JpeHaeM

] - OCHOBaHMe 30JI00TBaJa; 2 — BOLOYHOPHBI 3JEMEHT 3KpaHa

(cnoft raHMHHUCTOTO TrpyHTa, actaxapToberona); 3 -— HaAIKPAHHLI

Tpybuatuil ApeHas; 4 — 3alguTHHA cioil; 5 — noBepxHOCTL ToAUM
30J0IJI3aKa.

O6paKeH TPOTHBOQUJIBTPANHOHHBIA IKpaH, BKJIOUAIOWHHA YJIOKEH-
HBIA IO JHY ualliy OTBaJsa / BOAOYNOPHHIH 3JeMeHT 2, BBUIOJHEHHBIH,
HanpuMep, H3 TJHUHHCTOrO I'PYHTA, U HajJ HUM — JPEHa’KHYKI CHCTe-
My B BHJe CHCTE@MaTHYecKOro Tpybuartoro gpenaxa 3, nepexBaThl-
BaIOUIEro XHAKOCTb, GHJILTPYIOUIYIOCS C TIOBEPXHOCTH OCEBIIEro 30-
Jgomwiaka 5. Hanop XkuAKOCTH B IaHHOM caydyae OyaeT 4aCTHYHO HJIM
IEeJHKOM B 3aBHOMMOCTH OT liara [peH TracHThCf B TOJlle 30-
Jolmyaka.,
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Puc. 25. CxeMa KOHTYPHOro JpeHHPOBaHHA 30JI00TBaAa.

1 — HaMpiTag TOJIla 30Ji0lNaKa; 2 — orcrofiumfe npya; 3 — skpa-

HHpPOBaHHOE JHO; 4 -— KOHTYpHast ApeHa; 5 — ypoBeHb BOAH B TOJ-

e 30J0liJaka OpPH OTCYTCTBHH KOHTYPHOR ApeHB; 6 — ypoBeHb

BOAN (IenpeccHOHHAs NOBEPXHOCTb) NPH HaNHYHH KOBTYDHON
OpEeHEl.



OcTaTOuHH HAamop MeXAy ApeHaMu MOXKeT ObITb CHHXKeH J0
CKOJIb YrOTHO MaJibiX 3HayeHufl nyrem cGanxkeHHs gpeH. Crnocob oco-
O6enHo >{deKTHBeH NpH HAJHYUU ‘GoJiee NpOHHIAeMoOTo (7O CpaBHe-
HHIO ¢ 30JI0IIJIAaKOM) 3aLIHTHOTO €JIOSl HA MOBEPXHOCTH BOAOYMOpPHO-
ro 3JieMeHTa 3KpaHa. TakuM 006pa3zoMm, CyllecTBEHHO oO6Jerdaiorcs
ycJoBus paboTbl BOAOYNOPHOrO 3JieMeHTa H B CBSI3H € 9THM TaKxe
MOBBLILIAETCSE HAZAEKHOCTh IKPaHa B LEJIOM.

006 3bPexkTHBHOCTH HAA3KPaHHOH APEHAXHOH CHCTEMBI B 30J10-
oTBaJjax AaeT NpeQCcTaB/eHHe NOKa3aHHBIH Ha puc. 24 rpadux 3a-

Puc. 26. OaHH H3 BO3MOXKHBIX BapHAHTOB YMeEHbINEHHS Tbe30MeTpHUe-
CKOro JaaBJieHHs Ha nporﬂsocbnnwpaunouuuﬁ 9KpaH 30J100TBaJa
OBPaXHOro THIIA,

I/ — ToJla 30J01IAaKa, NPOHHNAEMOCTb KOTOPOR XxapakrepuHiyeTcss KoaddHOHEH-
T0M GUABTPAUKH ks: 2 — BOAOYIOPHMH 3J€MEHT NPOTHBOQHALTPAIHOHHOTO 3Kpa-

Ha; 3 — 3alHTHHIA CJOM, ABAKIOWUACH OZHOBPEMEHHO [PEHAXHLIM CJOEM C KO-
3pdOUIUHEHTOM GHALTPAUNE kc; 4 — tpy6uartas ApeHa, YJAOXKeHHas No TajbBery

OTRaja; 5 — 30Ha OTCTOf MEJKO3ePHHCTHIX ¢pakiHA 30J0IAaKOBOr0o MaTepHana;
6 — oTcTOAHLIA npyaA; 7 — smiOpa NLE3OMETPHYECKOr0 JaBJAeHHS Ha 3KpaB TpH
pa6oTe ApeHaXHOro cJaos, Koraa R: k3>10; 8 — sniopa I'RAPOCTATHYECKOrO JaBjie-

HAR HA& 3KpaH NPH OTCYTCTBHH [peHaxa.

BHCHMOCTH MeXIY BeJTHYHUHOH OCPEeAHEHHOro OCTaToOuHOTO Hamopa H
OTHOCHTEJIbHBIM PACCTOSAHHEM MCXKAY XpEeHaMH.

5.2, B Tex cayuasx, KOrjga Ha 30JI00TBajie PaBHHHHOTO THNA
MECTONOJIOKEeHHEe OTCTOHHOINO NPyKa He MEHSeTCs B TeueHHe BCEero
nepuoAa 3KCIJyaTallHH, 3HaUHTeJbHHIA 3¢(deKT B CHHXKEHHH (HJIbT-
PalHOHHBIX yTeUeK MOXeT ObiTb AOCTHTHYT NyTeM YCTPOHCTBA KOH-
TYPHOH APEeHH, OTCEKAIoleH 30Hy OTBaJjia ¢ PACNOJIOXKEHHBIM B Held
OTCTOHHBIM NPYAOM, KaK 3TO MOKAa3aHO Ha puc. 25, uzobpazkawimeM
naaH (a) ¥ npoRoJbHu#l pa3pe3 (6) 30J00TBaja, APEHHPOBAHHOrO
no takoil cxeme. OcobeHHOCTb 3TOH CXEMbl COCTOMT B TOM, YTO BOJIH-
3 OTCTOMHOIMO NMpyfa 2, ©O CTOPOHH ocrasbHOl vactH (3oHH II)
OTBaJia, M0 ero SKpaHHPOBAHHOMY AHY 3 NDOXOIHT KOHTYpPHas Ape-
Ha 4, KOTOpas MOJIHOCTBIO l1ePeXBAaThiBaeT H OTBOAUT UIBTPYIOLLYIO
u3 30HH / Bogy, B CBSiI3H ¢ ueM B 30He [/ oTBana (BHAYHUTEJHHO
Oosbllefi no mnJollazH 30Hb /) TNpoH30HAeT pe3Koe NOHUKEHHE
YPOBHSI Haxoasiedcs siech B Todlle 3oJouinaka Bogbl, CooTBer-
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CTBEHHO YMEHBLIATCS NMPH 3TOM BO3MOXHbBIE YTeUKH Yepe3 3KpaH,
a TaKXe BCJEICTBHE OCYIIEHHs IMOBBICHTCH YCTOHYHBOCTb OTKOCOB
HaMBbITOH TOJLIH 30J0LLIaKa.

YpoBHu Boabl B 30He [I OYRyT OnpefensTbcs NPOHHLAEMOCTHIO
30JI01UJIaKa, BEJHYHHON HHGPUJIBTPALHH aTMOC(EpPHHIX OCaAKOB H
HOCTYIJIEHHEM XHIKOA KOMIOHEHTHI NyJbHOB B TOJILYy 30JIOIIJIaKa
BO BPE€Ms €ro HaMbIBa.

OGbiyHO oabeM ypoBHell Boabl B 3oHe Il He npesbimnaer ABYX-
NsTH METPOB,

5.3. CuuXeHHe Nbe30OMETPHUECKOTO JaBJIeHHS HAa MPOTHBODUIBLT-
PALHOHHBIA 9KpaH TJyOOKHX 30JI00TBAJIOB OBDAXKHOIO THIA MOXET
6GbITb OCYLIECTBJEHO TaKXe C MOMOILBIO 3aLIUTHOrO CJIOS, BHINOJ-
HSIIOLIErO OJHOBPEMEHHO pOJib ADeHa)ka, B CBS3H ¢ YeM 3TOT CJoil
JOJIKeH 06JagaTh JOCTaTOYHO 06O0JbIION BOAOMPOHHIaeMocTbio. Bo
MHOTHX CJydasix 3TO LOCTHTaeTcs NPH TOJIHHE 3alUHTHOTO CJIOS
OKOJIO OJIHOTO METpPa M OTHOUIEHHH k¢ :k;>10, rae ke —koadduuu-
eHT GUJABTPALHH MaTepuasa 3alHTHOTO cJOof H k; — Ko3ddHlHeHT
$uABTPALHKY 30J0IIMAKA,

Bona, npopuapTpoBaBIIasgcss H3 TOJIIH 30JOLLNAKA B APEHaX-
HBIH CJIOH, OJKHA BBIT®KATb H3 Hero uyepe3 TpybuaTyio ApeHY, yK-
JlafLIBa€MyI0 AJs 3TOr0 B NMOHHXKEHHOH 4acTH (MO TajbBery) 30Jo-
oTBaJja.

OnmvH M3 BO3MOXHBIX BapHAaHTOB OCYLIECTBJIEHHS XaHHOrO Clo-
coba noBbilleHHs 3(PPEKTHBHOCTH NMPOTHBOQHILTPALHOHHOIO JKpa-
HHPOBAHHA 30JI00TBaJla CXeMaTHUYeCKH MOKasaH Ha pHC. 26.

5.4. Ko/muyecTBeHHas oueHKa 3D(EKTHBHOCTH TOTO HJH HHOTO
crnocoba APeHHPOBAHHS 30JI00TBaJja MOXKeT ObiTh NpoH3BeJeHa Ha
OCHOBE [aHHBIX, MOJydeHHbIX B Pe3yJbTaTe MO/IeJHPOBAHUSA (PHJILT-
palMH H3BECTHLIMH NpHeMaMH, Hampimep, no meroxy ITJIA.

5.5. DbdekTHBHOCTL MPOTHBOMHIBTPALUHOHHOTO 3KPAaHHPOBAaHHS
YyallH 30J100TBaJjla TaKXKe 3aBHCHT OT KOHCTPYKUWH Orpaxjamouiei
nam6ul. HanGoJsiee npocToff H JOCTAaTOYHO HAJEXKHOH B 3TOM OTHO-
LIEHHH SIBJSETCS KOHCTPYKUHS 1aMOBbl C BOJOYMOPHBIM 3JI6MEHTOM
(aapoM, 3KpaHOM) H3 MECTHOro TIJIHHHCTOrO rpyHTa. Bo3Bejgenne
Takol NaMOB MOXeT OCYILeCTBJATLCH NOJHOCTbIO MeXaHH3HPOBAH-
HBIM crocobom Ge3 MpHMEHeHHsl [IOPOTHX H AeHIUHTHBIX MaTepHa-
qoB, OfHaKO, KOTAa B KayecTBe MaTepHaJsa BOLOYIIOPHODO 3JieMeH-
Ta HCMOJB3YeTCSd HeLOCTATOYHO YBJAXHEHHBIH HJH NJOTHBIH TIJIH-
HHCTBII TPYHT TYTOMJNacTHYHOH JHOO MONYTBEpPAOH KOHCHCTEHLHH,
Hajo HMMeTb B BHAY BO3MOXHOCTb TIOSIBJEHHSl COCPELOTOYEHHON
GuUALTPaUHH uYepe3 OTHOOHTEJbHO INIPOHHIAeMble KaBepDHO3HBIE 30-
HBI, 00pasyioliHecss B HHXKHHX UaCTSX CJIOEB TPYHTA BCJEACTRHE
KOMKOBATOH ero CTPYKTYDHI.

YuuTHBas fanHOe OOCTOATENbCTBO, NMPH NPOEKTHPOBAHHHM HaMGsi
cJieiyeT HCXOLHTb H3 NPEATNOJIOXKEeHHS O BO3HHKHOBEHHH B ee BOJO-
YIIOPHOM 3JeMeHTe He(deKTHBIX 30H, KOTOPble MOTYT $iBHTbCS Ouara-
MM COCpelOoTO4YeHHOH (DUABTPALHH.

54



B cssu ¢ aTHM pexoMenpyercsi (KaK 3TO NMOKa3aHO Ha yepTexe
puc. 27) yCTpPaHBaTh HEMOCPEJCTBEHHO 3a SIAPOM AaMObl JpeHax-
HHIHl KIOBET, B KOTOpbIiii CTeKaer Bcs NpoQUIbTpOBaBIIASACA uepes
AAPO KHAKOCTb, a nepem AAPOM YyKJAaJbBaTh KOJIBMATHPYIOUIUH
cyiofi 3 MEIKO3epHHCTOro necuaHoro rpyHra. Hasnauenne cios 3a2
KJIOMAeTCs] B CO3JAaHHH JONOJHHTENLHOro (PHABTPALHOHHOrO COMpPO-
THBJIGHHS Ha BXOJHOM Yy4acTKe Iepefl 30HOH COCPEJOTOYEHHOH
GHAbTPALEY B APEe M B TaMIOHHPOBAHHH 3TOH 30HHI, T. €. €€ 3amoJ-
HeHHH mnoj BosAefcTBHeM GHIAbTPAUHOHHOTO TIOTOKA MEJKO3EPHH-
CTBIM 'MaTepHaJoM.

Puc. 27. TunoBoe ceueHHe JamMObl 5KPaHHPOBAHHOTO 30JI0OTBA/A.

I — ocHOBaHHe AaMObl; 2 — CJOH YNJOTHEHHOro cyraMHxka Tommuiof 0,5—0,6 M; 3 — mo-

JAHITHACHOBAA NJAEHKa TOAMMHOA 0,25 MM; 4 — 3aHTHRIA CAOR M3 30Ji0HI1aKA TOJILHHOIM

0,8 M; 5§ — BepXOBaf yNOpPHAA RPH3MaA H3 BCKPHIUWHOA NOPOAB; 6 — NEPEXOAHO-KOJLMATH-

pyoitlas NpH3Ma M3 30/I01UJ1dKa; 7 — BepPTHKaJAbHOE SAPO H3 CYIJHHKA;, & — KIOBeT, 3a-

MOJIHEHHBA KPYNHHM KaMHEM; 9 — HH30Bas YNopHas NPH3Ma H3 BCKPHILIHOA nopoin;

10— Tpy6a ANA CTOKa XHAKOCTH H3 KiOBeTa, I/ — UPHAMOK AJA c6opa KHAKOCTH; 12 —
cs0fl 3oJolnnaKa.

Brarogaps tomy, uro oba 3TH (paKTOpa MPOABJAIOTCA OLHOBpE-
MEHHO, BeJIHYHHA (PHABTPAUHOHHBIX yTeueK (NPH HaJHYuH nedeKkToB
B fiAp€) pe3Ko yMeHbllaeTcs, TIPHYeM OTHOCHTEJIbHOe CHHXKeHHe
yTeueK BO3PAaCTaeT MO Mepe YBeJHUYeHHs MONePeYHHIX pas3MepoB
NedeKTHHIX 30H B sijpe.

Bes npoduabTpoBaBiuasicss yepe3 PO KHIAKOCTh AOJXKHA OTBO-
LHTHCA 3aTeM H3 KIOBeTa HapyxXy no tpybam H cobupathcs B HM30-
JHPOBAHHBIX NPHAMKaX (KOJOJALAX), OTKYyJa ee MOXXHO TepeKayH-
BaTb 06paTHO B 30JI00TBaJ.

5.6. OnHuM u3 Hanbosiee 3¢peKTHBHLIX cNOCOOOB NpeAOTBpalle-
HHA (DHABTPALUHOHHBIX YTeueK 4Yepe3 Orpaxpaloliie 30J100TBAJbI
JAamObl (HanpuMep, B cJyyae HeKaueCTBEHHOIO BBHINOJHEHHS 3KpaHa
HJIH NpH HEAOCTaTOYHON oro BO}.IOHE‘HPOHWI.Iae‘MOCTH) TaKxe ABJsACT-
¢s OCylIeHWe NPHUMBIKAKOUINX K AambaM yyacTKOB 30J100TBaJja ¢ no-
MOIUIbIO ApEHaXKa, PachoJIOXKeHHOI0 HeIrOCPeJCTBEHHO Y OCHOBaHHS
BEpXOBOro OoTKoca Aam6bl 1H60 Ha HeGOJNBILIOM OT Hero yjAaJeHHH.

Tako#t apenax peKOMeHAyeTCs BHIMOJHSTH B BHE IepPHMETPaJb-
HOR TpyGuaTOW HJIH JIEHTOYHON JpeHbl, cHa0XeHHOH OOpaTHBIM
GUABTPOM, H HAXOAMLleHCS BHYTPH NPH3MBbI H3 30J0IIJAKa.
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Ynenbubif BOROMPHTOK B ApeHak B MEPHOA SKCILIyaTALHH 30J10-
0TBaJia He NPEBHICHT (NpH KO>(hduUUeHTe QHALTPAUHH 30Jbl TOPS-
ka 0,1 M/cyT.) HECKOJBKHX JHTPOB B CEKYHAYy Ha KHJOMETp, B CBsl-
31 C 4YeM BOJAOBBLIIYCKH H3 JpeHaXa cJefyeT Ha3Had4aTb dYepes
200—250 M.

Jpyrum HanGoJslee BaXKHBIM IPEHMYILECTBOM cnocoba ApeHHpO-
BaHHs nepHepHiiHOA 30HH OTBaJa (C BepXOBOH CTOPOHH AaMb 06-
BaJIOBaHHUA) SIBJASETCS CYLIECTBEHHOE MOBLILUIEHHE YCTONYHBOCTH Ha-
MBITOH TOJIIM 30JIOIIJIAKa MPH ee OCYIIeHHH. DTO [OCTHTAETCH,
KOTZa NepHMeTpasibHyIo ADEeHYy pacrnojiaraloT Ha paccrosHuu 10—
15 M or BepxoBo# rpanu 1aM0Obl (cYyHTas MO MOBEPXHOCTH OCHO-
BaHHs).

B TaxoM ciayyae cHHMaercsl orpaHHUeHHe B HAapallHBaHHH BhI-
COTH OTBaJa NO NPHYHHEe OOBOJAHEHHS TOJILIH 30JIOLIJAKOBOTO Ma-
TepHaJla H COOTBETCTBEHHO — CHHJKEHHs €ero CJBHTOBBHIX XapakTe-
PHCTHK.



ITPHJIO)KEHHS

NMPHJOXEHHA (x pasneay 2)
Hpunsoxcenue 1

TipuMep pacueTa BHIXOAHBIX TPAaJiHEHTOB Hamopa
B FAHHHCTOM 3KDaHe

- BogoynopHbiii 3leMeHT NPOTHBOQUIBTPAUHOHHOTO 3KPaHa M-
pooTBajia ¢ MakKCHMaJbHBIM pacueTHHM HamopoM H=20 M Bmimo.-
HeH H3 MOPEHHOTo CYIJIFHKa, YJOMXEHHOTO cjoeM TOJIHHONH To=
=0,5 M. [ITHeBMaTHYECKHM KAaTKOM CYIVIHHOK OHJ YNJOTHEH B BepX-
Hell YaCTH CJ0s 10 BeJHYHHH MIOTHOCTH vy =2,0 r/em® (e =0,350),
a B HHXHel — 10 vy =1,90 r/cM® (e”=0,420). IToka3zaTeab HHTEH-
CHBHOCTH CHHXKEHHs NPOHHIAeMOCTH cyrjHHka p=17,0; reomexa-
HHYecKHi napamerp — gy =10,60.

JLAsi OLeHKH pacueTHbIM NyTeM (HJIbTPALHOHHON NMPOYHOCTH 3K-
paHa, YJIOXKeHHOTO Ha CIJIaHHPOBAHHbIE OTBAJbl BCKPHIUMIHBIX CKaJlb-
HBIX mOpoA ¢ Dy, . =4 cM, HeOGXOAUMO BHISICHHTh BEJHYHHY BbI-
XOJIHOMO rpajueHTa Hanopa — Jppx.

Bocronssyemcss B cBsigH ¢ atuM ¢opmyaot (17), npu moacra-
HOBKe B KOTOPYIO YKa3aHHBIX HCXOAHBIX AAHHBIX MOJIYYHM:

1 1

_ _ 11
20 T epiT0a2—03 g0 SXpLI
Josx =5 17 (0,42 — 0.35) 19—
—1/328
= 40 L—,—%—Q— = 40.0,584 = 23,4.

Kpuruueckoe 3HaueHHe BBHIXOJHOTO rpaiamenta JP —— 1pH
Doy,e =4 cM onpesenisiem no ¢dopmyse (14), nns yero BHauaje
BHIYHMCJIHM TIO EPYro# 3aBHcHMOCTH (15) moJroBpeMeHHYIO Npoy-
HOCTb CYIJIHHKA NpH €ro maotHocty yr’ =1,90 r/em® (e”=0,42):

13,4.0,42 5,62

Rp = exp T—495.060 — *P 155 = ¢XP — 3,70 = 0,025 xrc/cM2.

IMoacrasassa Dy, . =4 cm u Rp=0,025 xrc/cm? B popmyay (14),
HaXOLHM:
3.428.0,025
P o= =46,5,
Brx 1/981-4
T.e. KPHTHYECKOe 3HaueHHe BHIXOAHOrO TpajHeHTa Hamopa B JBa
pasa GoJipllle PacueTHOTO €ro 3HAYEeHHs, Y4TO YAOBJETBOPSET YCJo-
BHo (16).
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HMpunroocenne 2

Npumep BLIYMCAEHHS PACcXOAa KHAKOCTH, GHALTPYIOWeAcs Yepes HENeBHAHOE
NOBpeXJeHHe B NJICHOYHOM 3/leMeHTe KOMOMHHPOBAHHOTO KpaHa

BogxoynopHbiit aneMeHT NPOTHBOMHIBTPALHOHHOTO IKPaHa KOM-
GUHMPOBAHHOTO THIA, PACIOJOKEHHOIO Ha CHJbHONPOHHILAEMOM OC-
HOBaHHH, BHIIOJHEH H3 CJ0OS YNJOTHEHHOrO CYIVIMHKA TOJILIMHOMN
T5=50 cM, NOKPBITOTO CBepXy MOJIHITHJEHOH MNJEHKOH, B KOTOpO#
1o psily NPHYHH MOTYT BO3HHKHYTb IIEJIEBHHHLIE MOBPEKIEHHS ¢
pacKpHTHAMH 2b=4 oM 1 anuHO# okoso 100 cM.

TpeGyercst OlEHHTh BeJUYHHY NPHBEJAEHHOPO PAaCXO/a MXKHIKOCTH,
¢dbuapTpylomefics yepe3 OXHO H3 TAKHX NMOBpPeXJeHHH, NPH pacuer-
HbIX 3HauyeHHAX Kod(p@HuHeHTa (HIAbTPAaWHH TJHHHCTOTO TpPYHTa

r=1-10-8 oM/c u 30Js0mAaKOBOrO MaTepHasa k;=1-10~*om/c (Ko-
TOPHIl TaKXe ICIOJb3yeTcss B KauyecTBe MaTepHaJa 3allHTHOTO
cJiost).

PacueTHas TO/IIUMHA CJIOSI 30JI0LIJIAKOBOrO MaTepHala B HakKo-
nurene To~H=2-10% oM. Torna Bxoaduwue B dpopmyay (l1) Benu-
YHHBL:

1 9
a0l _n21092 69 o

ky  1.107° B

ITo ¢dopmyse (11) Haxomum 3HaueHHe npusBedeHHOro QuaAbTpa-
HHOHHOIO pacxoja
Oy — Qu _ = ks _314-100 1100
UUTH  InTeb A+ 32 2,06 1 1.10¢

2

= 1-107° cm?fc-cm = 8,64.1072 em3fcyT-cm.

CaepoBartenbho, npu H=2-10% cMm Qm=173 cm3/cyT.

BecbMa cylecTBeHHO, YTO NPH 3aMeHe CJOS CYIJIHHKA CJOeM
necka ¢ k,=1-10"2cM/c (Kak 3TO AesaloT TMPH yCTpoicTBe 0ObIu-
HbiX MWIEHOYHBIX 3KPaHOB) (GHJLTPALHOHHBIA pacxon yepe3 TOBpeX-
JAeHHe BospacreT B 20 ThicsY pas.

Mpunooscenne 3

9KcnepuMeH‘ranbnue METOALI oNpeAeNeHH NPOHHLAEMOCTH
FTAHHHCTHIX TPYHTOB

K axcnepuMeHTaJbHBIM METOAAM OlpefiesieHHsi MPOHHIAEMOCTH
HCIOJIB3YeMOro B KauecTBE MaTepHasa KpaHa IJIHHHCTOTO TPYHTA
pekoMeHayeTcsi o6palaThCsl BCAKHEA pa3, Korga Heo6XOIMMO AaTh
JIOTIONIHUTENbHYIO M Gojlee TOUHYIO OLlEHKY TeX HJH HHBIX (aKkTOpOB,
CMOCOGHBIX MOBJAHATbH Ha YCJIOBHS (POPMHPOBAHHS CTPYKTYpPHl TI'DYH-
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ta. Yame Bcero 3ech CjeyeT yAeadTh BHHMaHHe TEXHOJOTHUECKHM
(axTopaM H BO3MOXHOMY BhILIEJJAYHBAHUIO U3 TPYHTa B Tpolecce
¢bunpTpalHH pacTBOPUMBIX MHHEPAJIOB.

Ocobenno 3aMeTHOe BJHSIHHE Ha CTPYKTYDY IMIHHHCTOrO IpyHTa
OKa3plBaeT NepBOHayaJbHas e€ro KOMKOBAaTOCTb (arperHpoBaHHe).

ITpu HepOCTaTOYHO WHTEHCHBHOM YIJIOTHEHHH PpyHTa JHOO npu
ero BLHICHIXaHHH H 3aMOpaXKHBaHWH A0 YIJOTHEHHSI KOMKOBaTas
CTPYKTypa COXPaHsieTCsl, 4TO OOGYyCJOBJHBAeT pe3koe yBeJHYEHHe
(B IeCATKHM H COTHH pa3) MPOHHLAEMOCTH 3KpaHa.

VIMEHHO B TaKHX CJy4asfiX HaJO MCHBITHIBATD Ha NPOHHUAEMOCTH
o6pasubl rpyHta, oToOpaHHBle HENOCPeACTBEHHO H3 3KpaHa HJH
OTLITHOR HACHIMH,

OGpa3aupl rpyHTa, YJOMKEHHONO B NPOTHBOGHJBTPAaHOHHBIH 3K-
paH, pekoMeHJyeTcsi OTOHMPATh C TMOMOILBIO PeXYLIHX KoJell. DTH
KOJIblla JIerKO TPaHCMIOPTHPOBATb M XPaHHTb B CHeLHaJbHOM KOH-
TefiHepe, ONHCaHHe KOTOPOrO JaHO B NPHJIOXKEHHH 7.

HoenwviThiBaTh 06pa3ubl TPYHTAa Ha NPOHHLAEMOCTb leecoob-
pa3Ho B J1abOPAaTOPHLIX YCJOBHAX, HCNOJB3YS 1Jis 3TOro (QHJbTPA-
ITHOHHO-KOMINIPeCCHOHHble NpuO6Oope. MeTognKa TaKHX HOMBITaHHMA
H3JI0XeHa B NpPHJOXeHHH 6.

HenuiteiBas o6pasnsl Ha MPOHHIAEMOCTh, CJeAyeT MapaJljiefb-
HO INPOBOAHTH KOHTPOJIbHBIE aHAJH3bl 3€PHOBOTO COCTaBa TPYHTa,
a TaKXe JOMOJHHTEJNbHO ONpelesisiTh ero BJa:KHOCTb, MJIOTHOCTb H
BEIHUYHHY reoMeXxaHHUYecKoro napamerpa er. [lo BceM 3TuM 1an-
HbIM yTOYHsieTcsl 3aTeM o06GoOLieHHass XapakKTepHCTHKa NpPOHHUae-
MOCTH TPYHTa, BblpakaeMasi pacyeTHoOIl 3aBHCHMOCTBIO R (g).

Hpuaosicenue 4

MeTtoanka 1a6OpaTOPHLIX HCMLITAHHA TIMHHCTOrO FPyHTa
Ha QHABTPAUHONHYIO NPOYHOCTH B YCJAOBHAX KOHTAKTHOrO BbINOpa

Hau6oJsee npocTeiM H ZOCTYNHBIM CHOCOGOM OmpelesieHust B Jia-
GOPATOPHBIX YCJOBHSAX COMPOTHBJASGMOCTH TJIHHHCTOTO TPYHTa KOH-
TAKTHOMY BLIIOPY fABJSAETCA CHocod ero HCNLTaHHH B BepPTHKaJb-
HOM (HUABTpAaLHOHHO-CYy(hO3HOHHOM npubope ¢ IHJ/IMHIPHYECKOH
paboueii KaMepo#, aHAMETP KOTOPOH JOJKeH B ueThipe—MsTh pa3
mpeBBIIIAaTh pa3Mep HanboJiee KPyMHbIX BKJIOUEHMil, KAaK B CaMoM
FJIHHHCTOM TPYHTe, TaK M B T'DYHTe OCHOBaHHA KpaHa.

HoenbiTauHsi OBOAATCH K OMpPEeNENEHHIO Pa3pyllaioluX TpaiHeH-
TOB Hamnopa OHABTPYIOILeHica yepe3 o6pasell TJAHHHCTOrO TPyHTa
skuakoctu. s sToro ob6pasen nomeiaior B pabouyio KaMepy NpH-
Gopa, yknajibiBasi ero HeNoCPeACTBEHHO Ha NOACTHJAAIOWIHIA CJIOH
rpyHTa OCHOBaHHS, W TOCJe COOTBETCTBYIOUIEro YNJOTHEHHS Mpo-
NyCKalT Yepe3 HETO MOTOK XHAKOCTH TIPH NMOCTENEeHHO BO3pacTalo-
LleM ee HANope 4O TeX TOP, MOKa He MPOH30fJeT paspyiieHHe 06-
pasiia BC/eACTBHE KOHTAKTHOIO BHITOPA TPYHTa.
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Meronnuecku Gonee CcOBEPUIGHHBIMH SIBJASIOTCS HOMBITAHHS
FPYHTa C MOMOIUBIO CIELHAJbHOTO npHéopa, KOHCTPYKUHS KOTOPOro
HOACHSETCS YepTexKoM Ha pHC. 1.

[MpuGop umeer uuMMHAPHYECKHH Kopmyc I, MO OCH KOTOPOro
pacrioJoxena neppopuposannas TpyOka 2. CBepxy B KOpIyc BCTaB-
JeH MAacCCHBHBHI NOpILIeHb 3, Nepejalouluii BHeIlHee JAaBJjeHHe Ha
HCTILITBIBAaeMbl#l TPYHT 4, KOTODBIi IIOMEIUEH B KOJIbIEBOE TPOCTPAH-
CTBO MeXJAy KopmycoM H nepdopupoBanHoii TpyOkod. B kopmyc
npuGopa BBHHUEHb WTyLepbl (PHbEpE) 5 C OTBEPCTHAMH PasJiuy-

HOTO JHaMeTpa, MOJeJHPYIOUIH-

P 73 MH MODHI B TPYHTE OCHOBaHHSA K-

‘ paHa uJau B oOpaTHOM (HJABTpE

7 - JpeHaxa. )
2 Bo BpeMsi mpoBesieHHSI OMNBI- -

6 = p—- Ta BOJa (KHMJAKOCTb) depe3 KpaH

; s 77 B 6 noctymnaer BHyTpb niepdopupo-

BaHHOH TPYOKM 2, OTKyJa MpoTe-
- KaeT B I'DYHT U (PUJABTpYeT K ne-
pudepuu noa AeHCTBHEM HaIO-
pa, BeJIHYHHY KOTODONO ompene-
JSIOT MO NMOKA3aHHAM MaHOMET-
pa 7.

7 Jnsi paBHOMEPHOTO NPHTOKA
70 BoABI (XKHIKOCTH) K TPYHTY TPYO-
7/ Ka 2 cHapyXH OKpyXXeHa MeraJ-
JHYecKoH ceTkoii &8 raJyHHOro
naeredusi. JlpesupoBanne Guib-
TPallHOHHOTO TOTOKA OcCylliecT-
BJSieTCH TakKoil XKe ceTKo# 9,
pacrnoJsioXkeHHoOll Ha BHyTpeHHe#H

S
EZ
e S -

i

_:\_F.TH,'__ —

7%
2 I

Puc. 1. TlpuGop nas omnpegerenus
(uALTPALHOHHOA NPOYHOCTH TIPYHTA
B KOTO-

B YCJHOBHAX KOHTAKTHOrQ BbiMOpa

I—xopnyc; 2-uenrpansuas nepdopupoBaHuasn
TPYOKa; 3—nopueHsb; 4—HCNBITHBaEMbli TPYHT;
S—IWTyuepH ¢ OTBEPCTHAMH ((puabepbl); 6—pe-
ryaup # Kpau; 7 Tp; 8—pacmpe-
NeNUTeNbHAS CeTKA; 9—ApeHaxkHas cetka; J0—
ApeHaxKHbie OTBepcTHa; []/—kioser aas cGopa
BOAM; J2—causHas Tpy6ka; I3—HHAMKATOP
OCaJKM TPYHTa; I4—BLABHMHAA MOACTaBKa AAS
HHAKKaTOpa; ]15—npolbka.

MOBEPXHOCTH KOpmyca,
POM JJisi Jiyullleno OTTOKAa BOJBI
HMEIOTCH APeHaKHble OTBepCTHSA
10. TlpoduasrpoBaBiuascs BoAa
BBIT@KAeT yepe3 3TH OTBEPCTHSA
1 cobupaerca B KioBere II, oT-

KyJia OHa 1O CJHBHOH TpyOke [2
nocrynaer B MepHb# cocya. CyMMmapHyl0 ocagKy TpyHTa oOnpe-
ACJSIOT 10 MOKa3aHHsAM TpeX CHMMETPHYHO pacloJIOXeHHBX Ha
NOpUIHE HHAMKATOPOB I3, NmpHueM OMOPOH @A HX LITOKOB CJy-
KaT BBIABHXKHBIE MOACTAaBKH [4, 3aKpemJieHHBle Ha Kopmyce npuOo-
pa. O™H NOACTABKH MO3BOJSIOT JErKO yCTaHABJHBATL HavaJjbHbie
HyJIeBHle I0Ka3aHHs HHAHKATOPOB.

OUIBTPALHOHHYIO TIPOYHOCTb TPYHTA ONpeleJfloT TO BeJHUHHE
BBIXOJHOIO TPaJHEHTa HaNopa, H3MEPEHHOTO B TO BpeMs, KONJa Ha-
yHHAeTCs pa3pylueHHe IPyHTa B (Quibepe C OTBEPCTHEM HAAHHOIO
anaMerpa. [Ipu 9TOM NO Mepe 3aBepLIEHHsi KOHTAKTHOrO BHIOpA
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duabepsl MOCJAENOBATENbHO 3aKYNOPHBAIOT, BBHHUMBAS B HHX IPO6-
KH, YTO MO3BOJsIeT B OJHOM OMNHTE HCNHTATL TPYHT MPH €ro
BHIIOpPEe B HECKOJBKO OTBEPCTHH Das3JIM4HOrO AMaMeTpa H yCTaHo-
BATh TakuM 00pa3oM 3aBHCHMOCTb MEXKAY KPHTHYECKHM TIpajHeH-
TOM H AHaMeTPOM OTBEPCTHH.

Beanuuny TpagHeHTa Ha KOHTYpe pasrpy3KH NMOTOKa OIpeesisi-
10T no ¢gopMyse 1J8 OCECHMMeTPHUYHOH (UJIbTPALHH B HaNOPHOM
njaacre:

J, o
BHX = R1n R]ro’

rae Hy— Hanop XHAKOCTH BHYTPH nepdopHpOBaHHOH TPYOKH; ro H
R — paccrositHusi OT OCH nmpubopa A0 pacnpeleNHTebHOH CeTKH H
IpeHax<HOH.

Mpunroocenue 5

YcTpoicTBO AAsi onpefieieHHss B HATYPHBIX YCAOBHAX MPOHHIAEMOCTH
H QUALTPALHOHHOM NMPOYHOCTH TPYHTOBLIX IKPAHOB

YcrpoiicTBo npeacraBisier coGOH OTKPHITHH CHH3Y CTaJIbHOM
UMJAHHAD ¢ YTMODHBIM (hJlaHLEM, OrpaHHYHBAIOIIHM NOTPYXeHHe B
rPYHT 320CTPEHHBIX KOJIBLEBBIX HOXeH, ¢ NMOMOLIbI0 KOTOPHX ¢op-
MHpyeTcsl (UAbTPALHOHHBIA NOTOK, HAaNpaBJeHHHA Nonepex HCHbI-
THIBaeMOTO (pparmMeHTa KpaHa.

Konerpykuusi ycrpoficTBa NOSCHSETCS HepTEXOM Ha ‘pHC. 2.

HcnuTanus rpyHTOBOrO 3KpaHa C IOMOIIBIO AaHHOMO yCTpoficTBa
OCYHIECTBJISIIOT TAKHM 06pa3om.

YcTpoHCTBO pacnoJiaraloT Ha NpejBapHTeNbHO BbipaBHEHHOH mo-
BEPXHOCTH 3KpaHa | M yKJaablBalOT Ha ero miomanke 9 rpys 10,
J0CTATOUHBI, 4TOOB OCHOBHOMN HOX 4 YCTPOHCTBA LIEJIHKOM Bpe3aJi-
csl B TpYHT 3kpaHa. ITpu sToM pewerka 5, HaXOASIIASICA HECKOJIBKO
HHXe ymopHoro ¢uanua 3, OyAeT AaBHTb Ha I'PYHT BHYTPH OCHOB-
HONO HOXAa H TeM CaMbIM [JOCTHTAeTCs TJIOTHOE NPHXKAaTHE TPYHTA
K TOBEPXHOCTH HOXa. OQHOBpeMEHHO B TPYHT TaKXKe Bpe3aercs
BOIIOMOTATENbHbIH HOX 8.

3aTeM wepe3 HHUXKHIOW TPYOKy /2 mojaloT BOAY BHYTPb pesep-
Byapa 7, BHIyCKasi M3 HETO BO3LYX uepe3 BepXHIO TPYyOky I1.
IMocsie 3amonHeHHs pesepByapa BOJOH NOCTENEHHO NOBHILIAIOT €€
NaBJIeHHE [0 TeX Iop, NMOKa T'PafHEHT Hanopa (HJABTPALHOHHOTO
NMOTOKa BHYTPH (yparMeHTa 3KpaHa MeXAy pelieTKOH H OCHOBaHHEeM
He JOCTUIHET pacyeTHOro 3HayeHus. 1o BeiHuHHE YCTaHOBHBIUETO-
Csl pacxoja BOAH NpPH JAaHHOM ee Halope ONMpefesisiOT MPOHHIae-
MOCTb 3KpaHa, a 10 BeJUYHHE 1aBJEHHs, NPH KOTOPOM IIPOM30HAeT
paspyllleHHe 3KpaHa, OIpeAe/AloT ero (UABTPAUHOHHYIO TNpOY-
HOCTb,
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JlaHHOe yCTPOHCTBO He HMeeT HeLOCTaTKOB, KOTODHIMH o6Jaja-
IOT aHAJOI'HYHbIe NPUCNOCOOJNEHHS, TOOKOJIbKY TJIHHHCTHIH FPYHT HC-
NBTHBaeMOTO (parMeHTa 9KPaHa OKa3HBAETCS IVIOTHO MPHIKATHIM
K NOBEPXHOCTH OCHOBHOI'O LHJHHADPHYECKOro Hoxa Ojaroxaps 6oxo-
BOMY Pacrnopy oT JefCTBHS AaBJeHHs, NepelaBaeMoOro Ha TPYHT

Puc. 2. YcrpoiicTBo nast onpejeneH’sl NPOHHLAEMOCTH
#  (QUABTPALMOHHONH NPOYHOCTH TPYHTOBBIX 3KPAaHOB
B HATYPHBIX YCAOBHAX

1—-nporuBOPHALTPAUHOHHBA 3SKPAH H3 TIHHHCTOrO rpyHTa; 2—oc-
HOBAHHE JKPAHA, CNOKEHHOE KPYIHO3EPHHCTHIM MaTepHa’ioM, Halpu-
Mep OTBalaMH BCKPLIUIHLIX CKAAbHBIX MOPOR; 3—YNOPHHIA Gaanen;
4—O0CHOBHOf! UHJAHHAPHYECKHA HOX; 5—CTaabHad peiieika; 6—pac-
npereAHTeNbHAR ceTKa; 7— pe3epByap, H3 KOTOPOro BOJAA NMOJA AaBje-
HHEM NPOHHKAeT B IKpaH; §—BCNOMOTATeJabHbIA HOX; 9—naomanka
aa rpysa; I10—rpys; (1, 12—rpyOku RAS 1ORAYK” BOABI BHYTPb
pe3sepeyapa u BBIIYCKA H3 Hero BO3AyXa.

BHyTpeHHell pelleTKOH, KOTOpas ¢ 3TOH IeJbI0 PacloJioXKeHa He-
CKOJIBKO HHXe ONOPHO#H MJIOCKOCTH (aHua.

A 175 c031aHHS AONOJIHMTENBHOH nperpajabl Ha MyTH QUAbTpaA-
IIHOHHOTO NOTOKA Ha (JaHLe HMeeTcs elle OAHH BCHOMOTraTesbHBIH
HOX, Paclo/OKeHHbIH KOAKCHAJbHO ¢ OCHOBHBIM,
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Hpuaoscenue 6

Mertoauka ucnbiTaHHil Ha BOAONPOHMIAEMOCTh 06pasLoB
FAMHHCTBIX TPYHTOB

Hcnoiranus 06pa3yos c Hapywenrol cTpyKTypoi

BoaonpouniiaeMocTb FJIHHHCTHIX TPYHTOB € HapyIIeHHOH CTPYK-
TYpoii onpeaensior o6bYHO B J1a60paTOPHLIX YCAOBHAX C TIOMOLIbIO
(GHALTPALHOHHO-KOMIIPECCHORHEIX NPHOOPOB, OAMH H3. KOTOPHIX M0-
ka3an Ha puc. 3. B atom npubope obpaseu rpynta, noMemeHHbi
B UHJIMHAPHYECKYIO paGouyio Kamepy, TMOABEPraeTcs CHKATHIO TPH
NeHCTBHH YCHJIHS, TiepeXaBaeMoro
OT TUAPABJIHYECKOTO Tpecca yepes
WITOK Ha BEPXHIOI NMOJBHXKHYIO pe-
werky. OjlHOBpeMEHHO OCyLIecT-
BJsieTcsi GUJABTPAlMs BOAb, NOJAA-
BaeMofi H3 TONJaBKOBOro Gauka-
103aTOpa, aBTOMATHYECKH NOAAep-
JKUBAIOLIEr0 3aJlaHHYIO BeJHUHHY
nanopa. [edopmauuio (cxkartue)
ofpa3ua rpyHta B Ipoliecce €ro
HCTILITAHHA ONpeeNsioT 1o noka-
3aHHAM Meccypbl, 3aKpenJeHHoH Ha
wiroke. Hanop Boaw, pefictBytomuit
Ha Becb ofpasel, onpejessioT Io
NOKa3aHHSM [be30OMETPOB, COeNH-
HEHHBIX C BEPXHHM H HHXKHHM
6bepamMu. B Tex cayuasx, xoraa
HeoOXOIHMO BHISICHHTb pacnpeje-
JeHHe Mbe30MEeTPHUYECKOro Hamopa Egﬁé ‘3) Cxema ycosepuienCTBOBaH-

HAbTPALHOHHO-KOMIIPECCHOH-
no TonuiHHe o6pasna rpyHTa, Hc- HOro npH60Opa.
N0JIb3YIOT AJIA 3TOTO 3JIeKTPHYECKHE
npeobpa3oBaTeJu AaBJeHHs (AATYHKH) HHAYKTHBHOTO THNa, IpHCOE-
QYHEHHblEe HEeNOCPEeACTBEHHO K MITYllepaM Nbe3OMETPOB Ha CTeHKe
paloueit kamMepnl npuGopa. C BHyTpeHHe#l CTOPOHLI CTEHKH KaXKAblii
H3 STHX IUTYLEPOB JOJKeH ObTb CHA0XeH BOLONPHEMHHKOM U3
NMOPUCTON KePaAMHKH B BHJE IHCKAa JHAMeTPOM OKOJO | cM.

Canenyer UMeTb B BHAY, YTO YNJIOTHATb FPYHT [0 3aJaHHOi Ha-
YyaJIbHOW MJIOTHOCTH JOMYCTHMO JIHIIb ITyTeM NpejBapHTENbHOrO ero
cXaTHs, HO He TpaMOOBaHHEeM, TaK KaK Npu TpaMOOBaHHH BO3HH-
KalOT OTJeJIbHble CHJBHO YTJIOTHeHHBbIE CJIOH, HaJWuHe KOTOPLIX AB-
JIsleTcsi MPHYHHOH HepaBHOMEDHOro pacnpejeseHHs Hamopa Mo TOJ-
muHe obpaslia H BCJEACTBHE 3TOrC BO3MOXHA omrm6Ka B ompene-
JIEHHH NMPOHHIAEMOCTH PPYHTA.

Cpa3sy mocsie HayaJbHONO YNJIOTHEHHS TPYHTa ero 3aMayHBaloT
JUCTHJIJIEPOBAHHON BOJOH MJIM XHMHUYECKH PAaBHOBECHBIM PacTBOPOM
collepXKaluXcsd B HeM coJsiel B HampaBJeHHH CHH3Y BBepX X0 Tex
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Puc. 4. Tpa¢mkn usmeHeHHs QUALTPAUMOHHBIX H F€OTEXHHYECKHX XapaKTePHUCTHK rpynta B onnite Ne 271 u cxema (QuABT pay HOHHO-
KOMIPECCHOHHOTo mpHobopa.



fiop, mMoKa BOJA He NPOHHKHET yepe3 BCIO ToJwy obpasila, mocnae
yero kamepy npubopa 3amoJIHSIOT BOZOH 10 YPOBHS CJHBA, pPacno-
JIOXKEHHOT0 Ha NMOCTOSIHHOH oTMeTKe. [lasee, nogHuMas Gauok no-
3aTopa HJH PacxoAoMepHYIO TPyOKy, CO3LAIOT Hamop, AOCTATOUHHIH
AJIf TOYHOrO M3MepeHus obbema ¢unbrpara. [To BeunCACHHBIM pac-
X0y W IpajHeHTy Hamopa Olpele/sioT CKOPOoCTh H Ko3pbHUHEeHT
¢uabTpaumu (nNpuBoAs ero 3ateM K Temmepartype 20°C), a mo cym-
MapHOH ocaaKe — NJAOTHOCTh 1 KOI(P(HUHEHT NOPHCTOCTH TpPyHTA.

Bo BpeMsi HcnbITaHHHA IPYHTOB B (PHJBTPALHOHHO-KOMIIPECCHOH-
HBIX npubopax ocoBoe BHHMAaHUE HEOOXOAHMO YAeJNATh MNOJHOMY
VAaJEHHIO BO3JlyXa H3 MOACTUJAIOIEr0 CJOs, Ha KOTOPHIH VKJaIbl-
Baercs obpasel, Tak KaK CKOMHBIUHACA NMOX HHXKHEH NMOBEPXHOCTHIO
o0pa3ua Bo3AyX HPensiTCTBYeT NPOTEKaHHIO BOJH TIPH MaJbiX ee Ha-
1opax, 4To 3aTeM OWHGOYHO HHTEPIHPEeTHPYETCS KaK OTKJOHEHHE OT
3akoHa [apcu. Ynanenne Bo3zsyXxa OOBIUHO OCYLIECTBJSIOT uepe3
KpaH, pacloJioKeHHbifi 4yThb HHKe o6paslia, Hak/JIOHAS TIPH ITOM
pH6Op, YCTAaHOBJEHHBH B 000fMe, KOTOPYIO MOXKHO NMOBOPAYHBATH
B BePTHKaJIbHON MJocKocTH (puc. 3).

B cOOTBeTCTBHH ¢ OCHOBHOfI 1eJbI0 HCCJAeAOBaHMI, KoTopas
OOLIYHO 3aKJIOYaeTcsl B BBHISICHEHHH XapaKTepa H3MeHEeHHS TPOHH-
1JaeMOCTH TPYHTa N0 Mepe ero yMJOTHEeHHS, B Ka)KAOM OlbiTe TO-
CTEeMEeHHO YBEeJIMYMBAIOT (OTAeJbHBIMH CTYHEHsIMH) CXKUMaloliee
naBnaende. Takum 06pa3oM, BeCb ONLIT B JAHHOM cJyyae NMoapasje-
JsIeTCS Ha Psil 3TanoB (MepHOa0B), NPORO/IKHTENBHOCTH KOTOPHIX
32BHCHT B OCHOBHOM OT BPEeMeHH MOJIHOIO 3aTYXaHHS OCaAOK H BHI-
paBHHBAaHHA PacXoA0B DUABTPALHI.

Ha ocHOBe noJiyyeHHBIX B ONbITE JaHHBIX BBHIYHCJIAIOT 3aTeM
3HaueHHs Ko3b(HIHeHTOB (UIbTPAaUUMH M NOPHCTOCTH TPYHTa, H3-
MEHeHHe KOTOPbIX BO BpeMeHH (BMecTe C JAPYTUMIl XapaKTePHLIMH
mapaMeTpaMH) MOXKHO HaTJA1HO NPeACTaBHThL B BHJe rpadHKoB,
KaK 3TO NOKa3aHo Ha pHuc. 4.

Hcnoiranue 06pas3yos ¢ HeHapyuennol CTPYKTY pol

HauGosiee jocToBepHble NaHHbIE O MPOHHIASMOCTH T'PYHTA, YJO-
KEHHONo B 3KpaH, MOTYT ObITb MOJYy4YeHbl B Pe3y/bTaTe HCIBITAHHH
06pasuoB, OTOOGPAHHBLIX C NOMOLLBIO PEXYUIHX KOJell HeloCpeiucT-
BEHHO H3 CaMOr0 KpaHa HJH ONBITHOTO ero (dparmeHTa.

At 06pa3ibl BMECTe C KOJbLOM MOMELAoT B ClelHaJbHO MpPH-
cnocobJieHHble [1JISi IPOBEIEHHS TAKOTO pOAa HCObITaHUR (uabTpa-
HHOHHO-KOMTIPECCHOHHbiE NpHOOpbl. KOHCTPYKLHS OZHOTO M3 HHX
TpHBe/leHa Ha PHC. 5, H3 KOTOPOTO BHIHO, yTO npobooTbopHOe KOJb-
110 3 ¢ HaXOASLUMMCS B HeM TPYHTOM 4 pacnoJioxkeHO MEXIYy Bepx-
Hell 6 u nukHefl | kaMepamu npuGopa. IDTH KavepH COeAHHEHH
MeX1y Co00H TpeMsi OTKHAHBIMM TsraMu II, ¢ MOMOILBIO KOTOPBIX
OCYILeCTBJIAETCS NJIOTHAs CTHIKOBKA O0eHX KaMep C KOJbloM, 6sa-
rojaps 4YeMy NOSBJISETCS BO3MOMHOCTb MOJaBaTh uepe3 KpaHu 10
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u 12 mox HanmopoM BOLY B OJHY H3 KaMep, OTKyla OHa MOCTymaer B
HCNBITHBaeMbi# rpyAT. C LeJabl0 paBHOMEPHOIO paclpeiesieHHs Nno-
TOKa BOAH MO MJoulanud obpasua, a TakKxke AJs HPeAOTBpalleHHs
IpOJABJHBaHHS TPYHTA B OTBEPCTHS pelleToK 2 H &, CHH3Y H CBEpXy

Puc. 5. ®uabTpannonio-KOMIpeccHOHHbIH npHGOP

I—HHXKHAA KaMepa; 2—HHXKHAS pemleTka; 3—npo60oT60PHOE KOABLUO; 4—HCHb-

TyeMH# TIpYHT; 5 —BepxHsas pelieTKa; 6—BepXHAS Kamepa; 7—TepMoOMeTp;

8—kpaH I BHNycKa BO3AYXa; 9—ITOK AJNg MepelayH HArpysKH Ha BEPXHIOK
pemerky; JO—nwxnul xpan; /2—pepxuufi kpan; J3—meccypa.

obpasua peKOMeHAyeTcs VKJaAbiBaTh (GHABTPOBaJbHYIO OyMary H
TOHKYIO JATYHHYIO CeTKy ¢ siuefikamu He GoJee 0,05 cm.

Ho Havyasa McnbiTaHuii mpuGOp MOMEIIAIOT B HATPY30UHOE YCT-
POMiCTBO, MO3BOJSIIOIEe NepeBOpayHBaTh NPHOOP Hepe] BOXOHACH-
IleHHeM TPYHTa H CO34aBaTb YCHJIHe, HEOGXOAHMOe JJISi ero YIIoT-

HEHHA.
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Ipusroxwcenue 7

KoHTeifinep A/ XpaHeHHs H TPaHCIOPTHPOBKH 06pa3uoB IPyHTa,
0TOGPaHHBIX C MOMOWIbIO PEXYUIHX KoJdeu

H3BecTHO, YTO IIPH HEBO3MOMKHOCTH HCIBITAHHH O6Pa3lOB IPyH-
Ta Ha MeCTe, HX MPHXOAMTCS NapadUHUPOBATHL A4S NPEAOXPAHEHHS
OT BBICHIXaHHS H MeXaHHYEeCKHX MOBpeX/[eHHH BO BpeMsl NepeBO3-
ku. [TapapuHHpOBaHHE OTHHMaeT MHOrO BPEMeHH, B MOCJeAylollem
YCJIOXKHSIET NMPOLeCcC MOATOTOBKH 06pa3uoB K HONBITAHHAM.

Puc. 6. KourteiiHep 148 TPaHCMOPTHPOBKH # XpaHeHHs 0Opa3-
LOB IPYHTa, OTOGPaHHbIX C NMOMOWbIO KOJeLl.

B cBfis c 3THM mnpeaJiaraercs clnelMaJbHBIf KOHTEeHHep AJs
XpaHeHHs! H TPAHCMIOPTHPOBKH 06pa3uoB rpyHTa, OTOOPAaHHHIX C IO-
MOIIBI0 KoJgel, 6e3 napaduuupoBanus. KoHTefiHep, KOHCTPYKUHS
KOTOPOTO NOSICHAETCS YePTEeXKOM Ha pHc. 6, npeicTaBaseT coboll ase
IJ1IaCTHHBI, H3TOTOBJIEHHBIE H3 TOJCTOH (haHepHl HJIH TEKCTOJIMTA, CO-
elHHeHHBle GosaTaMH. MeXAy 3THMH MJAaCTHHAMH IOMELAIOT KOJlb-
Ha c rpyHtoM. s oGecrieyeHHs MOJHON repMeTH3alMH KOJiel Ha
BHYTPEHHEH MOBEPXHOCTH MJACTHH YKPEeIJISeTCs Pe3uHOBAs MJHU TO-
JH3THJEeHOBad npokaanxa. [Tocne Toro, Kak Koablia ¢ TPYHTOM YJI0-
JKEHbl B KOHTeHHep, raliku Ha 60/Tax 3aKpyYHBAIOTCH M, TAKHM OO-
pa3oM, Kosablia OKa3bIBAIOTCS INJIOTHO NPHMKATHIMH K ITPOKJIAAKAM.
[TpakThyeckn ynoGHee BCero momeulaTb B KOHTe#Hep oT 8 xo 12
xosel. [lis nepeHOCKH KOHTefiHepa K HeMy NPHKpPeIJIsieTCsl pyuKa.
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NMPHJOXEHHUSA (x paspeay 4)
Mpunoxcernue 1

lpumep noabopa cocrasa achaabroberona

B HacrosimeM npuJoXeHWH npuBeieH HauboJiee XxapaKTepHbili
npuMep nogbopa yJaydlIeHHOTO COCTaBa MEJNKO3epHHCTOTO MHAPOTeX-
Huueckoro acdanabroberoHa, ya0BJeTBOPAIOUIEroc TpeboBaHHAM
n. 4.15 (taba. 7). Ilpn 3TOM B KayecTBe CKeJIeTHbIX MHHepaJbHLIX
MaTepuasoB Bo3bMeM lebedb Pppaxiuit 5—20 MM H BhiceBKH (dpak-
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LAuamemp vacmuy ,mm

Puc. 1. paHynoMeTpuuecKHe COCTAaBBI HCXOLHBIX MHHEPaAbHLIX Ma-
TEPHAJOB H MHHEpaJbHON 4YacTH acdanbTo6eTOHHBIX cMeceH

J—npeaeasl KPHBLIX MAOTHHIX cMecel; 2—mebeHp dpakuuit 5—20 myM; 3—mebeHb
¢paknui 5—15 MM; 4—BbiceBKa; J—IleMeHTHas Mblib; 6—MpPeABaPHTENbHbII COCTaB
achanbTo6eTOHa; 7—OKOHYATEJNbHO PeKOMeHAyeMbifi cocTaB acdarbrobeToHa,

uuii 0—>5 MM, T.e. MaTepHaJibl, OOBIYHO HMEIOIIHECH B HOCTATOUHOM
KOJIHUeCTBE Ha THAPOTEXHHUECKHX CTPOHKAX, a B KayecTBe MOPOIIKO-
06pasHOro HaNOJIHHTENSI — LIeMEeHTHYIO IBl/Ib, HEYAOBJETBOPSIOILYIO
Tpe6oBaHHAM 1.4.22 1m0 TOHKOCTH moMovsia. [ paHyJoMeTpHuYECKHe
COCTaBbl H CBOHCTBa JaHHBIX MaTepDHAJOB HpHBeNeHb B Taba. 1 H
Ha pHC. | HACTOSIIEro MPHJIOKEHHUS.
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CaolicTBa HCXOAHBIX

MartepHaJioB, HCNOAb30BaHHLIX Ajs noplopa cocraBa acaabToGeToHa

Ta6auya I

l'JpoueHmoe COREPIKAHHE YACTHI Meabue, MM, YaeasHas n?lBerHOCTb,
oMe/r
¥ aenpuu i
Hanvenopanne Matepnata 20 |15 | 10 5 | 25 | 1,25] 063] 0314 | 024 | 0,074 | Bec, re/cM®|  HacTH | peero Mate-
Menbye pHana
0,63 MM
Llle6enb dparuun 5 — 20 MM 100 | 67 | 255{ 1,910,191 0,17{ 0,15 0,14 0,13} 0 2,7279 — 3,92
Jas vactuu,
5 MM
BriceBkn dpakuun 0 — 5 MM — | — 100 832 }47,9 1339 |17,9 | 10,0 1,2 | 06 | 26921 898 167,8
LlemenTHas nuab — | — {100 (99,3 ]99,1 99,0 [98,7 | 97,1 | 86,5 | 37,1 2,7910 — 2106
Tabauya 2
Noa6op cocraBa achansToBLIX GeTOHOB
Conepxa- TIpoLeHTHOE COAEPXKAHHE HACTHI, Melbue, MM,
Hauwmenopanune MaTtepHaJga HHEe B CMe- I
o1, % 5 ] 10| 5 | 25 | 1 063 | osm 0,14 0,074
I/ICXOIIHbIe MHHepaJbHble MaTepHaJbl
le6enb ¢paknuu 5 — 15 Mm — 100 381 285] 028 0,25 0,22 0,21 0,19 0,00
BriceBkH ¢paruun 0 — 5 mMm — — | 100 | 84,2 | 47,9 33,9 17,9 10,0 1,20 0,60
LlemMenTHas nulab C— — | 100 | 99,3 | 99,1 99,0 98,7 97,1 86,5 37,1
IIpenBapurenbHblfi cocTaB
IleGenr ¢pakuuu 5— 15 MM 18 18 6,861 0,51] 0,05 0,05 0,04 0,04 0,03 0,00
BriceBkn ¢paxunu 0-—~5 MM 54 — | 54,0 } 44,931 25,87] 18,31 9,67 5,40 0,65 0,32
LleMedTnas Muab 28 — | 28,0 | 27,80| 27,8 27,7 27,7 27,2 24,2 10,4 _
Cymma 100 | 100 | 8886| 73.24| 53.72| 46,06 37,41 | 32,64 | 24,88 10,72
OxoHuare/bHBIA cOCTaB
IUe6enr ppakuuu 5 — 15 MM 20 20 | 7,62|057 | 0,06 0,05 0,05 0,04 0,04 0,00
BuiceBkn ¢pakuun 0—5 mm 52 — § 52,0 {4325} 249 17,60 9,30 5,18 0,64 0,31
LeMenrtnas melib 28 — 1280 | 278 | 278 27,70 27,70 21,72 24,20 10,40
Cymma 100 | 100 | 87.62] 7162| 5276 4535 | 37,05 | 3242 | 2488 | 1071




Tak Kak noaGHpaeM MeJKO3epHHCTHIH acdanbToGeTOH, HacTHIb
KpynHee 15 MM orceBaeMm. ['paHyJjioMeTpHUEOKHH COCTaB OTCESIHHO-
ro me6Hs npuBeneH B Taba. 1 n Ha puc. 1.

OnpepesnM KOJHYECTBO KaXKAOMO H3 B3ATHX MaTepHaJOB, KOTO-
poe HeoO6XOZMMO BBECTH B CMeCh, FPAHYJIOMETPHYECKHH COCTAB KO-
TOPOr0 BXOAHJ OB B peKOMEHIyeMble Mpefesbl KPHBHIX TWIOTHBIX
cMeceit (puc. 1).

U3 puc. 1 BuAHO, 4TO B COCTaBe MHHEepaJbHOH 4acTH acdaibro-
6eToHa BO3MOXHBI pe3KHe neperuObl B TOUKAX, COOTBETCTBYIOILHX
auamerpaM uactuy 0,074; 0,14; 0,314 MM — 10 UeMEHTHOM NBIIH
u 2,5; 5,0; 10 MM — mo BoiceBKaM H meGHI0. [Ipn atoM HauGobllee
BJIMsSIHHE Ha IIOJIOXKEHHe KPDHBOf MOTYT OKa3aTb meperuObl B TOUKAX,
COOTBeTCTBYIOIIMX auaMerpaM yactuy 0,14 u 2,5 mm. Hcxoma us
3TOro, HpeJBAPHTE/NbHOE HAXOXICHHE COLEepPXKAHHA COCTABJSAIOIHX
B cMecH OYyAeM BeCTH N0 3THM TOYKaM.

JJasi touxkH, cooTBeTcTByOINel nuamerpy 0,14 MM, HanGojbliee
BJIHSIHHE HA IIOJIOXKEHHe KPHBOH OyneT oKa3biBaTh LEMEHTHAs NbLIb,
B KOTOpO# yactui meabue 0,14 Mm comepxurcs 86,5%. B BriceBKax
ux Bcero 1,2%. Tak kKak Ha yyacTke KpPHBOH IpaHyJIOMETPHUECKOTO
coctaBa MHHepaJsibHOH uYacTH acdanbrobeToHa AJA YacTHI, MeJbuye
0,14 MM pgoskeH ObLITh pe3kHil cnaj (OM. KPHBYIO I'PaHyJIOMeTpH4e-
CKOro COCTaBa LIEMEHTa), KOJIHYECTBO MOpOIIKa OlpejesseM To
BepXHeMy IpejeJy, OrpaHHYEHHOMY KPHBHMH IJIOTHHIX cMecefl.
Hanpumep, mpuMeM, 4yTo B MHHepaJbHOH dacTH acdaabToGeToHa
yactun Medbye 0,14 MM gosxHO ObiTh 24%. B 3TOM corydae comep-

XKaHHe LEeMEHTHOH NBIJIH B MHHepaJ]bHOI';K YacCTH ac«panb'roﬁe'rona
00-24

JOJIXKHO GBITh 1865 =27,7%. Oxpyrasiem 10 28%.

Haiinem neo6xopuMoe cojepxkaHHe B cMecH ieCHA (pakuuii
5—15 MM u BbIceBOK. [Is1 ynpouieHHs nogbopa, Kak H B cayyae
[ BEICEBOK (CM. BBIllie), MpeHeGperaeM COJep:KaHHEM B LEMEHT-
HON mblIH YacTHl, KpymHee 2,5 MM. ComepxkaHHe B oMecH meGHA H
BBHICEBOK paBHO 72% (100—28Y%).

W3 rpaduka Ha puc. | BHAHO, YTO B MEJKO3ePHHCTOM acdanbro-
0OeTOoHe COjlep:KaHHe YacTHI[ KpynHee 2,5 MM AOJXHO OHITb B cpej-
HeM 46%. B BriceBKe yacTHIl KpymHee 2,5 MM HOJXKHO GHITh 52,1%,
b webue 99,7%. Coaepxkanue uebHsI B cMecH 0003HaYHM uefe3 x.
CocrasJjisieM jJBe TIPONOPLHH H PABEHCTBO, 0603HAYHB depe3 A; co-
JepXKaHHe B cMecH yacTHl uebGHs kpynHee 2,5 vM H uepe3 Ay — co-
JdepiKaHHue BBICEBOK:

1) B 100% we6Hst yacTuly KpynHee 2,5 MM cogzepxxurcs 99,7Y%,
B x—Ai;

2) B 1009% BblceBOK yacTHI KpymnHee 2,5 MM conepxures 52,1%,
B (72—x)—As;

3) A +A,=46.
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Haxons 3HaueHHsl X M3 mepBOi H BTOPOH NPOMOPUHH H NPHPAB-
HHBag HX, nojJydyaem
1004, 1004,
997 =2—]1-

Bupaxkas A, uepe3 A, (A;=46—A,) u pewasi mosSyueHHOe He-
pPaBEeHCTBO OTHOCHTENbHO Aj, HAaXONUM, UTO HeOGXOAHMOE COofepiKa-
HHe B CMECH 4acTHl We0Hs KpymHee 2,5 MM cocraBiaser 17,8%.
Boonosib3oBaBUINCh TEPBOH MPOTOpIHefi, HAXOMHM HeoOXOaHMOe CO-
JAepiKaHHe B CMecH L1e0HsA:

100-17,8

X = TQT = 17,8%.

Oxpyrasem no 18Y%. CienoBaTtesibHO, COAepKanHe BHICEBOK B CMe-
cu 6ynper (72—18)=>54Y%.

Takum 06pa3oM, B KauecTBe NpPeABAPHTELHOrO PUHUMAEM CJie-
Aylomui coctaB achanbrobeToHa:

weGedp ¢pakumit 5—15 Mvm . . . . . . . . . 18%
BHICEBKH . . Ce e .. ... . by
eMeHTHas T 28%

Hanee, HcxoAst H3 HaWJEHHOTO COCTaBa MHHEPaJIbHOM YaCTH ac-
tasnbrobeToHa, onpefensieM coJAepiKaHHe B CMeCH 4acTHI mo dpak-
LHAM.

Yactuy mesasye 0,074 MM B ume6GHe HeT. CojepXKaHHe B BLHICEBKe

0,6-54
yactHiy, Meabue 0,074 mm pasuo 0,60%, B cmecu — 100 =0,329%,.

CojepxaHue B LeMeHTHOH WuJH yacTHU Meawte 0,074 MM paBHO
0 371,28 0
37,1%, B cMecH — 50— —10,4%. CymmapHoe cojepxaHne B CMe-

cH yacthu Mespde 0,074 mm: 0,32+10,4=10,72% wu T.1. Ana Bcex
(pakuui.

Jas ynobcTBa JaHHBIe NOJcueTa CBOAHM B Tabauuy (taba. 2).
IlpoBepruM, KaK COOTBETCTBYET NOJIyYeHHBIi COCTaB npenesaM, oOr-
paHMYeHHHM KPHBBIMH TJIOTHBIX cMeceil. M3 pue. 1 BuaHo, uro
HafileHHbIi cocTaB NpHOJHIKaeTcs K BepXHeMy npejesy, OTrpaHH-
YeHHOMY KPHBHIMH IJIOTHHIX OMeceil, MO3TOMY XKeJlaTeJbHO €ro He-
CKOJIBKO NOAKOpPeKTHpoBaTh. IIpH 3TOM HayasbHBIH y4acCTOK KpH-
BOHl H3-32 MaJIOrO COAEpXKaHHs B LEMEHTHOH NblJIH YacTHL MeJibye
0,074 MM KOpPpeKTHPOBKe He moJfaercsl. YYacTOK KPHBOH AJs yac-
THL kKpynHee 0,63 MM MOXHO HECKOJIBKO ONYCTHTb 32 CUET YBEJIH-
YeHHsi B cMecH LeOHs, coflep:KaHie KOToporo npuMeM paBHbiM 209 .

I'panysoMerprueckHit cocTaB MHHepaJbHOH uacTH acdadabro-
Oerona, cogepxauero 20% meGHs, 529% BoiceBok H 28Y% ueMeHT-
HOM mnblau, mpHBedeH B Taba. 2 m Ha puc. | (kpuBas 7). Ilpamem
€ro B KauyecTBe OKOHYATEJILHOTO, TaK KaK NMpPH JajibHeHIlleM yBeJH-
4eHHH cofepXaHHsl 1eOHA B CMeCH Ha KPHBOH rpaHyJioOMeTpHye-
CKOT'O COCTaBa MOSIBJIIETCS Pe3KHil MepejioM B TOWKEe, COOTBETCT-
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BylOllefi IMaMeTpy 4acTHI 2,5 MM, 4TO MOXKeET NMPHBECTH K HexeJsa-
TeJIbHOMY NOBLILIEHHIO OCTATOMHOH MOPHCTOCTH CMeECH.

Ha ocroBanun naHHbiX Tabiu. 1 onpegenuM yjaeJbHYIO Maccy Io-
100paHHOrO COCTaBa MHHEPAJLHOM YaCTH CMECH:

100 100 100
dy, 4= _Pﬂ l_ils_l_:l_c Pan =39 5 58 = W = 2,7263,

dy Tdome Ta, 27279 T 3691 T 37010

rae Pum, Pauc, Puyn— TIPOLEHTHOE COfePKaHHe B OMeCH LieOHs, BH-
CEeBOK H IEMEHTHOMH NbIJIH COOTBETCTBEHHO; dm, dsume, @nn— YAeJb-
HHH Bec Me6HS, BHICEBOK M IIeMEHTHOM TBIJIH COOTBETCTBEHHO.

Jlnsg ompeneneHuss o6GBEMHOTO Beca MHWHEPAJIBHOH 4acTH CMECH
H3roToBUM TpH OOpa3ua acdanbrobeToHa ¢ HEJOCTATKOM, HalipH-
mep, ¢ 7,0% OGuryma. Ha ocHOBaHMH uX B3BeLIWBAHHS Ha BO3AYXe
H B BOjJe HaXOAHM, UTO cpelHHii o6beMHBII Bec acdajbroberToHa
JIaHHOTO COCTABa paBeH

2,328 4 2,310 + 2,26
126 = * 3 +2.200 =2,296 rc/em3.

Orciona HaxoanM oObEMHbIH BeCc MHHEpPaJbHON 4acTH acdasbro-
i6eTtoHa:

126100 2,296-100
T =100+ B ~ 100 7,6 — 218 refowd,

rae b —mnpouentHoe conepkaHue GHTYMa B CMECH.
CrienoBaTesibHO, OCTAaTOYHASsE MOPHCTOCTb MHHEDPAJbHOM 4YacTH
acanbroberona 6yaer paBHa

1,135

Hajinem KoamuecTBo GuTyMa ajs noJyueHusi acanaproberona c
octaToyHoit mopucrocteio 1—2,5%. BosbMeM, HanmpuMep, Ayqy=
=1,5%.

B. = (ny. 4 —nNas)de (21,7 —1,5)-1
1= . u - 2,135

=9,46%.

Okpyrasiem a0 9,5%. Bocnonb3oBasmuch gaHHbMHE Taba. 15 on-
penesiseM YAeJbHYIO MOBEPXHOCTb MHHepaJbHOM uyacTH acdanbTo-
ibeToHA:

Sya= Smam"‘SBmcanmc + Sn.nan.n=
=39,2-0,2+167,8-0,524+2106-0,28=684,8 cm2/r—=68,48 m2/xr,

rae Sm, Sesc, Sun— yAeNbHAsT NOBEPXHOCTh LIeGHS, BHICEBOK H Ile-
MEHTHO¥ TIbLJIH COOTBETCTBEHHO; Am, Aauie, Ann — COAEPXKAHHE B cMe-
cH 1e6HS, BbICEBOK H LIEMEHTHOH INbLJIH COOTBETCTBEHHO (B AOJSAX
OT eAMHHUIIBI).
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3Has yAeJbHYIO MOBEPXHOCTb, ONpPEAENHM TOJNIMHHY OHTYMHOH
IIJIEHKHW Ha NOBEPXHOCTH MHHEPANbHBIX YaCTHIL:
_ B0 9510 .
€ =38, s 0848.1 — 9%

rjae de— yAenbHbli Bec OuTyMa; B — npoueHTHoe copepikaHue B
omecH OutyMa (cBbiie 100% MuHepasbHON yacTH).

Tonmuna GHTYMHON TJIEHKH HaXOJHTCA B POKOMEHAYeMBIX TNpe-
nenax.

FoToBuM mapThio 06pasloB gJasi ompejeseHHs: (QH3HKO-MeXaHH-
YeOKHX CBOCTB nojobpaHHOro cocraBa acdanbTobeToHa. Pesyib-
TAaTH MCNBITAHHH cBoZHM B Ttabauuy (taba. 3). las wusrorosie-

Tabauya 3
CeoiicTBa NpeABapHTENbHOr0 cocTasa acdanbrobeTona
IMokasarean
HauMeHOBaHHe CBOMCTB CBOfICTE
O6beMHBII Bec MHHepasibHOH ua-
CTH CMeCH, rc¢fem? 2,104
OcTarounasi MOPHCTOCTb MHHEpaJib-
HOIl 4acTH cMmecH, Y% 22,83
Vaenohnii  Bet  acdasbroberona,
rfem3 2,371
O6beMuniii Bec acdanabrobeToHa,
r/em3 2,304
OcraToyHasi NOPHCTOCTh acdasbro-
6etoHa, % 2,830
Ilpesen mNpoYHOCTH NPH CIKATHH
npu 20°C, kre/em? 27,35
To ke, npr 50°C, krcfcm? 10,65
KosbdHuunenT TemioycToR4HBOCTH 2,65

Hus 06pasuoB HcmoabsoBan 6utym BHJI-60/90, nmeromuit cieayio-
iHe CBOHACTBA:

TeMnepaTypa pasmsrderns mo K n I . . .| 45°C
ray6uHa NPOHHKAHUs HIW npu 25°C . . . 81°T1
riy6uHa TNpOHHKaHHs HLAH mpu 0°C . . . . 53°I1
pacrsxxuMocte mpu 26°C . . . . . . . . Goaswe 100 mm

W3 TtaGa. 3, BugHO, uTo nojgobpaHHbil cocTaR achanbToberoHa
He YJOBJIeTBOPsieT TPeOOBAHHSAM MO TeMJOycTOHYHBOCTH (Rso H Ilr)
H TI0 OCTATOYHOM TIOPHCTOCTH, IPHUBEJEHHHIM B pa3jene 4 (taba. 7),
410 oObsicHAeTcsi u36bITKOM B HeM Outryma. O6 3TOM, B YaCTHOCTH,
TOBOPHT TO, 4TO OOBEMHBIH BeC MHUHEpPAJbHOH YaCTH CMeCH TIpH
9,59% O6utyma paseH 2,104 nporuB 2,135 rc/em® mpu 7,5%. Ilpu
3TOM BBHJY I'py6oro momoJsa MOpOLIKa eno MEAKMX YacTHIl He XBa-
Taer IJs 3aNOJHEHHS NOp MeXAY MHHepPaJbHHIMHM YacTHIAMH CKe-
JleTa, PACKJHHEHHBIMH OGHTYMOM.

Yayumiate ¢BoficTBa acdanpTobeTOHA JAHHONO COCTaBa MOXKHO
HJIH 3aMeHOM MOPOIIK0oOpasHOro HANOJHHTENS HJAH BBeleHHeM B

73



CMeCh aKTHBHOrO MHHEpAJBHOrO MaTepHasia ¢ GOJBIOH yAeNbHOM
TOBEPXHOCThI0. BBefieM B cMech H3BeCTb C YAEJIbHON MOBEPXHOCTBHIO
10008 cm?/r (1000,8 M?/kr) u ynenbHniM Becom 2,3897 ncfcm®. Ilpu
3TOM 3aMeTHM, YTO B JaHHOM CJiyyae H3BeCTb HTpaeT pOJb He
CTOJIBKO HANOJIHUTENs, CKOJIBKO MaTepHaja, amcopOHpyIomero Ha
cBOeH moBepXHOCTH cBoGoAHbI GuryMm. [lostromy yayginenue
CBOHCTB acdaJsbTo6eTOHa TpPH ee BBEJNEHHH NPOHCXOQHT B OCHOB-
HOM 3a O4YeT NOBLILIeHHsI BSA3KOCTH GHTYMa B TOHKHX IJIGHKaX H
JIHIUb HE3HAYWTEJbHO — 32 CUYET TOBHILEHHS TJIOTHOCTH CKeJieTa.
Tak e HeJb3st B JaHHOM CJIyuae OTBECTH M3BECTH pOJib aKTHBATO-
pa, TaK Kak B cMech ee BBOJHM B CYXOM COCTOSIHHH HeNOCpeACTBEH-
HO mepes BBefeHHeM GHTyMa.

Takum ob6pa3oM, onpenesenre KoJHUeCTBa H3BECTH, KOTOpoe He-
06X0MMC BBECTH B CMeCh, IDOH3BOAHM JIS TOJILIMHBI [JIEHKH OH-
TyMa Ha [OBEPXHOCTH MHHEpaJIbHOTO MaTepHuaJsa, HampuMep 1,1 MK.
Bo-mepBrIX, onpeennM KOJHYeCTBO GHTYMa, 0OecnedHBaIOLIero ToJ-
IKHHY GUTYMHOH TNJIEHKH Ha NOBEPXHOCTH MHHEpPasbHBIX YaCTHIL
1,1 MK B noxo6paHHOM BhILIe COCTaBe A0 BBEIEHHS B HETO H3BECTH:

eSd;  1,1.6848-1
by = 0 =10 =7,35%.

Hanee onpepmennM KOJHYECTBO H3BECTH, KOTOpOe HEOGXOAHMO
BBEeCTH B cMech ¢ 9,5% OGuTyMa, uTo6Bl CBSI3aTh OCTABLIYIOCS YCJIOB-
HO CBOOORHYIO €T0 4acTh:

S, (5, — B,)-100-10 (9,5 — 7,35)-100-10
=3 100= eS =" 71110008 = L79%:

Oxkpyrasem a0 1,8%. B jgannHo#i 3aBHCHMOCTH S, — JONOJHH-
TeJIbHO TpeGyeMasi yaesbHasi MOBEPXHOCTb MHHEPAJbHOFO MaTepHa-
Jia JJisi CBSI3H YCJIOBHO c¢BoGOgHOrO GHTYMa, S — yesnbHas NMOBEpPX-
HOCTb H3BECTH.

Ho BBesenHnas u3BecThb 3aloJIHSeT 4acTh IIOP MaTepHaJsa, NO3-
TOMYy ee COJlepXKaHHe B CMeCH yMeHbllaeM, HanpuMep, 1o 1,56% c
OJIHOBpPEMEHHbIM yMeHblleHHeM NpoueHTa GHTyMa.

Jlas ompejesieHHsl OKOHYaTEJNBHONO COfepXKaHHS OGHTYMa B CMe-
CH HaXOAHM YJeJbHYI0 MOBEPXHOCTb YTOYHEHHOTO COCTaBa MHHe-
panbHOH uyacTH acdanbrobeToHa, KoTOpas npHBefeHa B Tabua. 4.
[Tpu sToM comep:kaHHe NMOpPOLIKA YMEHbIIAeM Ha TMPOLEHT BBeJEH-
HOH B cMmecb usBecTH. M3 Tabuy. 4 BHAHO, YTO yAeJabHas NOBepx-
HOCTb YTOYHEHHOro cocraBa acdaJnbTobeToHa pasHa 80,2 m2fxr
(802 cm?/r). Hcxons u3 3T0r0 3HauyeHHs YAEJNbHON MOBEPXHOCTH H
3a/laHHOH TOJMIUHHBI OHTYMHOM naenkn 1,1 MK, onpegenseM OKOH-
qaTeNbHOe colepKaHue GHTyMa B CMECH:

1,1-80,2-10
= 10

Oxpyrasem 10 8,8%. OkoHyaTeNbHBIN COCTAB YJAYUIIEHHOrO MeJ-
KO3€PHHCTOI0 THAPOTEXHHYeCKOTo acdanbTo6eTOHa H ero (H3HKO-
MexaHHYeCKHe CBOWCTBA npuBefeHb B Tabs. 4. Kak BuAHO OH noJ-

=8,82%.

74



Tabauya 4
CocraB ¥ CBOMCTBA OKOHYATEABLHOro cocTaBa acdaasTobeToHa

Conepxanne
MaTepHaaa
H nokasareab
HanMeHoBaHHe MaTepHana H cBORCTBA cBoHCTBA MpH
YIAOTHEHN !
Ha BHGpoOcTOIe
Coaepxanne  weGHa  ¢paKuuu
5— 15 MM, 9 20
CopepxkaHue BHCEeBOK ¢pakuuu
0—5 MM, 9 52
CopepikaHue LeMeHTHOH nbelaH, % 26,5
Copepakanne H3BeCTH, % 1,5
Coaepxanne Gutyma BHI 60/90,
% 88
YaesbHHH Bec MHHepaJbHOH Ha-
CTH cMecH, rcfemd 2,719
O6pemHuli Bec MHHepaJbHOA ua-
CTH CMecH, rc/em3 2,158
Ocrarounasn IIOPHCTOCTP MHHEpaJb-
HO# yacTH cmecH, Y% 20,65
YpenbHasi NOBEPXHOCTh MHHEPAJib-
HOMl YacTH cMecH, cM2/r 802
YaenbHn#i  Bec  acdaabTobeToHa,
rcfem3 2,387
O6bemHnlit Bec acdanbTobeToHa,
rcjem? 2,348
OcTtaToyHass MOPHCTOCTh acaibTo-
Getona, Y% 1,64
Tosumuea nyeHkd GHTymMa Ha mo-
BEDXHOCTH MHHepaJbHOTO MaTepHaJa 1,098
Tlpemen NpPOYHOCTH MpPH CXKATHH
npu 20°C, krefem? 33,30
To xe npu 50°C, krcfem? 15,70
To xe npu 0°C, krefem? 91,6
To ke nocsie BOZOHACHILEHHHA MOX
BAKyyMOM, Krc/cm? 34,7
Kosdpouuuent TemnoycTofiuHBOCTH 2,22
KoaddpuiueHT BOAOYCTOHUYHBOCTH 1,04
Kos¢ddHuneHT 31aCTHYHOCTH 2,75
Bojonachinenne no obremy, % 0,17
Ha6yxaunne, 9 0,12
CojiomtHOCTh GUTYMHOH TuteHKH, % 96,7
IMokasarens cuenuenus GuTyMa ¢
NOBEPXHOCTbI0 MHHEpAJbHOIO MaTepH-
aJjaa, 9 95,6

HOCTBIO YJIOBJIeTBOPsieT TpeGOUBaHHAM, IPHBeAeHHBIM B Tabua. 7, pas-
aAena 4. Ha stoM nogGop v yrounenye coctaBa B 1aGOpaTOPHH MOXK-
HO CUHTATb 3AKOHUYEHHBIM.

HecMmoTpst Ha TO, YTO MKl CTPEMHJHCh JaTh HauOoJiee xapaKrep-
HHil npuMep moxGopa COCTaBa THEPOTeXHHYeCcKoro acdanbTobero-
Ha, OH He MOKeT GbITb HCUePNLIBAIOIUM H He SBISETCS eJAHHCTBEH-
HuiM, CyliecTBYIOT pasJ/iMuHble MeTOAB nmojabopa cocraBa acdanbro-
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GeToHa, HO Ha HAlU B3rJsAf, NPHBeJeHHAs MeTOJAWKAa Haubojee on-
paBAaHHA, TaK KaK IIPH ee HONO0Jb30BaHHH Tpebyercsi H3rOTOBJIEHHE
MHHHMAJBHOTO KOJIHYecTBa 00pasLoB H B Hell HaHboOJee OJSHO Y4YH-
THIBAIOTCSI OCOOEHHOCTH CBOMCTB HCXOAHBIX MaTepHaJioB, CBOHCTBA
H CTPYKTypa acdanbTobeToHa.

B 3akJioueHne HeoOXOAHMO OTMETHTh, YTO JAaHHAas MeTOAHKaA
moxbopa cocraBa THAPOTEXHHYECKOro acgaJbrobetroHa npUMeHHMa
JIHLIb YAaCTHYHO TOTAA, KOI'Jla B KadecTBe CKeJIeTHbIX MaTepHaJoB,
a TeM 6oJiee MHHEPAJIbHOTO HAMOJIHHTEJIS, HCMOJB3YIOTCA MaTepHa-
JBl C CHJBHO pa3BUTOH BHYTpeHHeH, 0COOeHHO OTKPBITOH IO-
PHCTOCTHIO.

Hpunsoscenue 2

TNpumep pacyeTa cCMeTHOH CTOMMOCTH CTPOHTEJNLCTBA NMPOTHBOGHALTPALHOHHOTO
achanbTONOANMEPGETOHHOTO 3KPAHA MAAMOHAKONUTEAR
Baaakosckoro 39y

KanbKyaanus cMeTHON CTOMMOCTH NPHIOTOBJIEHHSA MENKO3ePHHCTOH
achansTonoaumepGerounoll cmecn ¢ ROGaABKoOfi naTekca «rektonekc»
aaa 1w I rpynn croxkor BX3 (Hopma na 100 ToHH)

Koau- Lena » py0.

qecTBo eii-

O6ocHopanie HauMenosanie BuioB 3aTpar —_——
|uninag | o6mas

EHuP § 17—50f [IlpuroTtoBnieHne acdasbTorosnMep-

T. 2 n. 50 |Gerouuoit cmecn B cmecHTesae J1-325
poH3BoAHTeNbHOCTBIO 90 T/cMeny, Bpe-
Ms NepeMeulHBaHHS B MellajIke MHHe-
pPaabHBIX MaTepHaJloB MeXAy coboil H
BuTYMOM 2,5 MHH:

MALHHUCT cMecHTedsd acdagbrode-
ToHa (6 paspsa) 46,8 X 0,147 x 1,03,

ues1/ M. 1,183] 5,39 6,376
TOMOWIHHK MauniHucta (5 pa3spsaja),

ves/a, 1,183 4,79 5,667
MaUWHHHCT  Ta304YBHOM  MaMIHHLI

(4 paspsia), uea/aH. 1,183} 4,27 5,051
cjlecapb CTpoMTeNbHBIH (4 pa3spsin),

ues1/fH. 1,183} 4,27 5,051

achanbTo6GETOHILLHK (BapH/IBLLIHK)
(3 paspsg) 46,8x0,166%0,147 1,03,

yeJ/aH. 1,176 | 3,79 4,457
achanbTo6e TOHIIHK (2 paspaa),
qeJ1/iH 1,176 | 3,37 3,963
BapHJbIIHK satekca 7,8X0,147X
X 1,03, uen/an 1,181 3,79 4,476
Hroro: 35,041
OG6ias yactb K=1,08 na 3apnyaty 3a BpeXHOCTb
k EHuP npwua. 4
HUTOTO: 37,84
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ITpodosscerue npuroxncenus 2

Konu- Llena B py6.
O6ocHoBanne Haumenosanue BuaOB 3aTpar 9ecTBO —T—ﬁ
eaunas| ob6mas
Marepuann
LCILL Caparos- H3pecTHaxoBHA 1meGenb ¢pakunn
FSCcl'rs%oﬂ 5— 15 MM, M3 12,6 10,30] 129,78
.
LICU n. 192 HaBecTHsIKOBbIE BHICEBKH () pakuuH
0-—5 MM, M3 45,2 7,661 346,23
LICLI n. 200 Tlecox kBapueBbiii, M3 8.4 3,92 32,93
C6opHHK noO- Burym BH]I 40/60 suinapennwii, T {10,67 | 55,19| 558,88
NONMHUATEABHBX
pacleHoK x Ka-
tanory Ne 2/69
Cuer 3aBojga— Jlateke «[exranekcs, T 0,55 |1085,35| 596,94
MOCTaBIHKA
HUTOTO: 1694,76
MexaHu3MBbl
H. 2 n. 573 Cwmecutenn actanbrobeToHa Mpous-
soauTesibHOCThIO 12 — 15 1/1, M/cMm 1 59,30 59,30
L. 2 n. 440 Byabaosep HAT-54, m/cm 1 ;%:53_ 14,30
HUTOTO: 73,60
Hroro na 100 t 1806,20
Htoro Ha 1 T 18,062

CNPABKA

o ctouMoctd | M2 o6anHuOBKH maamoHakonuveaei 1 n 1l rpynnbi
crokoB BX3. KoHcTpyKuHs 0G/AHLOBKH NPHHATA COTAACHO NMPOTOKONY

or 31 masa 1974 ropa

O6ocHoBaHHe Croumocrs
% DPacueHOK HaumeHoBaHHe BHAOB 3arpart KoasuecrBo e AMHHIL B pyﬁ
Junme
32-146 11]e6enounoe ocHoBanue 11— 15 cm
1,45+ (116X5) : 1000, m? 1 2,03
32-31811 AcdaabTononumep6eTOHHOE NMOKPHI-
tHe 11 —5 em 1,795+40,212X 2, m? 1 2,210
32-248 [TosepxHocTHas o6paboTka, M2 1 0.206
Hroro: 4,455
Otkocbl
32-272 OcHoBaHHE H3 UYEpHOro  lueGHs
11—15 cM, M2 1 2,413
0,7340,153x 11 = 2,413
AcdaabTonoaumep6eTonHbe NOKpPHI-
Tus 11—5 cm, M2 1 2,219
MosepxHocTHas o6paGoTka, M2 1 0,206
Hroro: 4,938
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