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YOK 625.718:624.138.1

METOOUYECKUE PEKOMEHIOAUWU I10 ITPUMEHE-
HUIO YKPEIUVIEHHBIX TPYHTOB B OCHOBAHHAX
U TNOKPHITUAX LNOPOXHBIX ONEXI. ColmosnopHnx ,
M., 1978.

lpeanaramwTcg Algd NPOE3BOACTBEHHOT'O BHEAPEHHEYT
MEeTOAbl YKpelZIeHHS TPYHTOB LEMEeHTOM, NO3BOAdI0 -
MHAe YBENHYHTb HX MOPO3OCTOHKOCTL H AedhopMAaTHB -
HOCTH 3a CYeT BBelleHHS NOGABOK XHMHYECKHX Be -
MecTB.

B xagecrBe TakEX NOGABOK pPeKOMEHAYIOTCH OpHE
YKDEIUIcHEE NeMEeHTOM:

HeCYaHHIX B CyHeCYaHHX I'DYHTOB - colpas HedTs ,
cynsprrHO-CcnEpTOoBas 6apna (CCB), xpemumfioprang—
qeckag XEAxocTh 'KXK-94;

TVIEHECTHIX T'PyHTOB (CymeCYaHBIX, JIETKO - H TOXe-
JIOCYTIMHECTBIX) ~ JIETKOPACTBOPEMEIC XEMHYEeCKHE Be-
mecrsa (NGgOH,CaCt, , NGS0y ) mnm msmecTs.

Opranmueckue nobaexku (CCB, TKX-94, cuipas
Hedrb) COOCOBCTBYIOT TaKXe YBETHYESHHIO BpeMe HH
CXBATHIBAHEY HEMEHTOTPYHTOBOR CMECH.

Ona popor II-Y kareropmi#t so 1I-Y nopoxuo-ki@ -
MAaTHYeCKHEX 3IOHAX PEeKOMEHAYIOTCH HpHEMephl KOHCTPYE-
NHEf HOPOXHBIX OHeXMA, IMpeAyCMAaTpHBAOMHEe NPHMEHEe -
HEe B Ka4eCTBe BepXHHX H HHXHHX CJIOeB OCHOBAaHHH
NeMeHTOrPYHTOB B COYETAHEA C yKa3aHHHIME HoGaBka-
MH,

[pEBenNensl HEOGXOAHMAS TEXHOJIOTHS NPOM3BOACT—
pa pabGoT H TpeGOBaHHA K YKpel/IeHHHIM MaTepHalam .

Pwrc.-2 , rabn.-1.



YOK 625.718:624.138.1

MNpepucnosue

"MeTONEYeGKHEe PeKOMEHNALEHE NO IPAMEHEHHIO yKpelm -
JICHHLIX TPYHTOB B OCHOBAHHSX H NOKPHITASX RQOpPO XHEBIX
omexn” paspaboranst COIO3MOpHEE Ha OCHOBE pe3yilbTa-—
TOB HCClTeNoOBaHHH, ONBLITHHIX pabor, a Takxe o6o6merusg
OTe4eCTBEHHOI'O H 3apyGeXHOTO ONLITA CTPOHTEIbCTBA MNO-
POXHEIX ONeXA C DPA3NHYHBIME KOHCTPYKTHBHBIME C/IOSMH H3
YEPemIeHHEIX T'PYHTOB.

"Meron@yecKHe peKOMeHNan®n” NnpeAycMaTpPEBAOT HOpH -
MeHeHHe B KOHCTPYKRHSX HNOPOXHBIX OHeXH Ha nopor ax
[Y xaTeropun Bo [I-Y nopoxmo-KIEMAaTEYEC -
KEX 30HAX NeMeHTOTpyHTOB C NobGaBkaME cChipot He ¢ T m,
CCB, xpeMHERROPraHEYEeCKEX COENHHEHEH HIH NerxopacTBO—
PEMEBIX HEOpPraHHYeCKEX XEMHYECKHX BelecCTB,

Yxasannsie D0GABKE MOBHIAIOT MOPO3OCTOAKOCTh, & B
pafe ciydaes H NepopMATHBHOCTHL HEMEHTOT'DYHTOB,4TO HBE-—
ngerca BaxHbIM (aKTOpPOM B OGeClieYeHHH TPEMEHOCTONKO —
CTH H ROJITOBEYHOCTH AOPOXHBEIX ONEeXH.

*MeTonREYeCKHEe PeKOMeHAANEH’ paspabGoTanz AOKT O p
reoi.~MHHep, Hayk, npod., B.M,Bespyx, xaul.TexH. Ha y k
U.J1.I'ypsuxos B max. A.C.Jynxu=.

3aMeuanEng H NpeUIOXeHAS Npockba HaUpasiNdaTh NO af-
pecy: 148900 Mockorckasa o6n., Banammxa-6, Coioanopuuxn.

3AM.IUPEKTOPA COIO3[IOPHHUH
KaENERAT TeXHEYeCKHX HaYK

10.J1.MoTuines



I. O6ume nonoxexuns

1. Hacrogmme "Meronnyeckne peKOMeHOANHH” AONOJIHH-
10T B pas3puBaoT "TexHHYecKMe yKas3aHHES MO KOMIIEKCHBIM
METONAaM YKPenieH®s TDYHTOB LEeMEeHTOM C  IpEMeHeHHeM
noGaBOK XEMEYECKHX BEIIECTB NpPH YCTPOHCTBE NOPOXHLIX H
a3ponpOMHBIX OCHOBaHH# ¥ nokpuirEit” BCH 158-89 B yac-
TH NpEMeHeHHd B KOHCTPYKINHSX HOPOXHEIX OfeXN MaTepH -
anop U3 INEeMEHTOrPYHTOB ¢ No6aBKAMH XHMAYECKHX BE~
mecTB npE crtpomTenbcrBe popor II-Ill, a rakxxe 1¥Y-Y ke
reropufl Bo [I-Y ROpOXHO-KNAMATHYECKHX 30HAaX.

2. B nengx nonydeHHd MAaTepEAIOB HOBLILIEHHOH MOpPO30-
CTOMKOCTH PEKOMEHAYeTCH YKpenndaTh NMOPTIaHANEeMEHTOM:

- NecYaHO-I'paBefECThie, MeCHYaHble H CyHecda H HI e
rpyuTn ¢ no6abko# CCB (cynbdurmo-cnmprosoit Gapmur)
HNA KpeMHEAOpranayecknx coenmHeHmit B Buoe 'KX-94;

- necdaHble H CyHmecuyadbie TPYHTH C Ro6aBko#f Chbk
poli Hedrw;

- TnEEECTHEe T'pyETH (CymecuaHbie, NeTKO-H TaXe -
JIOCYTIIHHACTEE) ¢ ROGaBKOR IeTKOpacTBOPHMEIX XHMHYEC —
xex semects ( NaoH; Cally N&Sly, ) unm masectn.

8. [oGapkH XHEMHYECKEX BemMeEeCTB HEOPTraEHYecKOro npo-
HC <OXAeHHd B BHAE JIeTKOPACTBOPHEMBIX XEMHYECKHX BE~
mecTB 160 H3BeCTH, a Takxe nNobaBKE OpPraEmYecKOTro Hmpo-
BCXOXAeHEd B pEAe cobipbix Hedredt, CCB m 'KX-04, npn-
MeHgeMble [IPH YKpPen/leHHE TpYHTOB IEeMEeHTOM, NpPHE COOT -
BETCTBYOIEeM KOMIUIeKCe TeXHOJOT'HYeCKHX MepOonpHEATAH
o6ecnegnBalor:

a) 6onee BLICOKYIO MOPO30— H BOAOCTORKOCTBL , & TaK —
e NedOpMATHBHOCTHL HEMEHTOTPYHTOB;

6) sxomomuio meMmenTa Ha 20-30% mO CpaBHEHHIO C OI -
TEManbEO# HOpPMOH pacxola HeMeHTAa Mg YKPEenageMoro Bh-
na rpysra.

4, KOHCTDYKTHBHbIE CJ/IOH HOPOXHEIX OHEXA H3 HEeMEeHTO-
IPYHTOB C YKasaHHeIME Ao0aBKkaME XMMHYECKHX BemecCTB



ycTpausaior Ha noporax Il-lil ¥ Hm3mEX kareropmit B pai-
OHaX C pPe3KO KOHTHHEHTAaNbHBIM KIHMATOM, T'le NpenbsB -
N4I0TCA BeChbMa JKeCTKHe TpebOBaHHE K MOPO3OCTOUKOC T H
# NepopMATHBHOCTH NpEMEHSEMBIX MAaTEepHAlOoB.

5. [lparonnocTs cocTapoB HeMEHTOTPYHTOBBIX  CMeceil
ycTaHaBlIHBAIOT o tabnunme u peadyinbTaTaM nabopaTtop H bl X
HCTIBLITAHHN, OPOBOAKMBIX IO METOMNMKE, K3JIOKEHHON B Npn-

noxenun 2 CH 25-84 u B npunoxensx 3 BCH 158-69,

Prsuko-MexaHNYeCKHe CBONCTBA YKpPeIUIeHHBIX Mare-~

puanos
[lokasarenu mpodHOCTH
G G 08 1
by | "o ! )
00dml | Tonl |da¥_ R4
L5580 85 | S85eiE
CsoificTBa ax® £02 20 | wES3Eg
[OX K 2| KX 2 A2 RS
o, A3 33 R0 o200 N
mREmk M mn bR OEx0?
gfcafm.| daPms| S0ankay
:r':r::r:vi-'@ ry R e m;ma&&h
9E8836E| 8806 T| HUBgRE
EaEnSHR| nESHR| ESaosKEg
[Ipenen mpo4HOCTH HpH
CXATHH BOAOHACHIII@HHBIX
o6pasnoe B BO3pacTe
28 cyrox, krc/cm2 . . . | 60-40 40-20 | 40-20
I[Ipenen npo4HoCTH Ha
pacTaXeHne npu ua3rube
BOMOHACHIIEHHBEIX 0Opas—
nos B BO3pacre 28 cy -
TOK, KTc/cM2, He MeHee 10 8 6
Koabduurent moposocToii-
KOCTH B Bo3pacTte 28 cy -~
TOK, He MeHee . . . . . . | 0,75 0,75 0,75




2. TpeGoBanMs K KOHCTDYKUMSIM W MaTepuanam

Koncrpyxuuu

8. KOHCTPYKTHBHEIE CJIOH OOPOXHLIX OAEXHA H3 HEeMEeHTO-
T'PYHTOB NOBBLIMIEHHO# MOPO30OCTOHKOCTHE B NedOpPMATHBHOC —
te ang nopor II-lIl kareropmit ¢ xamaranbHbIMHE HIE 06—
NeryeHHBIMHE THIAMHE NOKPHITHH, & Takxe 1¥Y-Y kareropuil
PacCHETHBAIOT B COOTBETCTBHE C “HHCTpyKmHe# HO npoek-
THPOBAHHIO MOPOXKHEIX OfexA HexectTkoro tEma” BCH 46-72.

7. Hopoxrrie xOHCTPYKUEE Cc actaneToBeTOHHLIME 24
ApYTEMHE THNOAME HEXECTKHX NOKPHITHE NOMXKHBI YOOBIIETBO-
paThL CledylomEM TpebopaEmEaM:

a) BMeTb OOCTATOYHYIO CONPOTHBILEMOCTL NpOTHB obpa-
30BaHAd TPEmHEH, XKOTOPhHie MOTYT BO3HHKHYTE B MOHOINT-
HBIX CNOgX KOHCTPYKHHE IpH BO3AEHCTBEH TPAHCHOPT H Bl X
Harpy30x, TeMlepaTypHbIX B OPYTHX HanpsxeHHfi, a Takxe
B peaynbTare CYWEeCTBEeHHOTO DASNHYHS TeINMOPHIEYECKH X
napaMeTpoB CHOd HNOKPHITHY MM OCHOBE&HHY H MOACTHIAK ~
muX ¥X APYTHEX KOHCTPYKTHBHBIX CJIOeB [NOPOXHONH ONeXHHl.

OcoBenHo BaxHO 0GeCHeYHTH TPEMHHOCTORKOCTh BEPX —
HEX CnOeB HEeMEeHTOT'DYHTOBLIX OCHOBAaHHH, HENOCpEeACTBEeH -
HO noacTuiAalomuX acdanbroberoHHble Wi OPYrEe BHAOL He-
XKEeCTKHX HOKDBHITHH;

6) OhITh MOpPO3OYCTOHHHBHIME, OcOBeHHO B paioHax [I-
1l mopoXHO~-KAEMATHAYECKAX 30H. IIpH NpOeKTHpOBAHHE He —
06XoNUMO mpeRycMOTpeThb, 4TOOGHl B NpoHecce NPOMEep3aHHs
# OTTAHBAHHS HEe IPOHCXOAH/IO HEPaBHOMEPHHIX BEDPTHKAIb-
HBIX CMelleHEH, KOTOpHie MOTYT BHI3BAaTb 06pa30BaHHe pas-
JIHYHBIX HEepOBHOCTelHl Ha npoe3xe#f 9acTH, YTO CYMeCTBEeH —
HO CKAaxeTCd HA TPAHCIOPTHO-3KCIIy aTAXHOHHBIX K&4YeCT -
BaX ¥ HONTOBEYHOCTH AQPOT;

B) pacTarupaiomie HaNpsXKeHHES npe #m3rube u mpora 6ul
B IOOKDHITHAX B3 actannrofeToHa HAH APYTHEX BHEOB He—
KEeCTKHX MaTepHalloB, a TaKXe B OCHOBAHHAX H3 HeMeHTO-
TPYHTOB He HOJXHBI IpeBhlIaTh HONYCTHEMBIX IIPE YCJIOBH H
COXpaHeHHEA CTPYXTYpPhl MaTepEana H CINIOWHOCTH CIOg;

8



r') TonmEHa OTAENBHOIO CIOM HOMXKHA OGSCHENHB &8 T b
HanexHyl0 paboTy ero B KOHCTPYKOHE B NEPHON 3KCIIya -
tannd. [Ipy arom obmylo TOMHEHY AOPOXHOHA OAEXAEI HA -
3HA4alT HCXONd M3 YCIOBHd, uToOnl He BO3HHKANHK MIACTH
9JeCK¥e CMeUIeHHd B MOACTMIAIOMHEX TPyHTAX 3eMIgHOT O
HO/IOTHA.

8. Ykagzanasie Buime Tpebosanms n.7 (a) B 4Y9A&CTH
TPEIHEHOCTORKOCTH XOHCTPYKNEZ NAOPOXHBIX ONEXA  MOIYT
ORITL yCHEMHO BLINONHEeHbl TONBLKO MpPH OCYMECTBIS H X H
KOMIIIEeKCa MEepPONpHaTHi, HanpapBleHHBIX Ha ofecnedenu e
YCTOR4YHEBOCTE H CTAGHIBLHOCTH BO BPEeMEHH BEepPXHHX ClOeB
3eMIgHOIO IIOJIOTHAa H er'c BOAHO-TEINIOBOIO pexBEmMa, MOHO-
NETHOCTH M COXpaHeHHS NepBOHAYa/lbHON CTPYKTYpPHI  OC=—
HOBA&BHE ® NOKpHITHH,

9. Tpe6osanma n.7 (B,I') BLIONHAIOT B Npomecce pac —
YeTa KOHCTPYKIEE NOPOXKHBLIX OAeXA C y4eTOM chnenudpHuec-
KEX CBOHCTB HpHEMeHSeMbIX MaTepHalIoB H X NedopMaTEb-—
HBIX monyne# (ynpyrocrs) ¥ NpPOYHOCTHHIX XapakTepHCTEK,
npaBenerHsix B8 BCH 46-72 u tabname npacrogmax "Mero-
ABY9EeCKHX peKoMeHAanmHi”,

10. lNosbimeRHags MOpPO3OYCTORYEBOCTL H TPEUIEHOCTOMH —
KOCTb BEPXHHX H HHXHHX C/I0eB OCHOBaHEH OOpPOXHBIX
ofexn B3 NeMeETOI'PYHTOB ¢ NoGaBKAMH XEMHYECKEX Be~-
IEeCTB NO3BOJISeT PEeKOMEHNOBAThL MANS NPOH3BOACTBEHHOT O
BHEpeHHAR KOHCTPYKOHHE MOOPOXHBIX OAEXHN, YKa3aHHble Ha
pec.i.

11. Ong obecnedeHHus OOBHIMEHHON TPEMEHOCTORKOCTH
achanbToBeTOHHBEIX NMOKPHITHE B Xa4yeCTBe BEPXHEX  CJICeB
ocnosanu#i Ha poporax [[ KkaTeropArm HECHONBL3yKOT OHTYMO ~
MHAHepallbHLE CMECH HIE T'PYHTEH, KOMIUIEKCHO YEpemiIeH -
HBle HeMEeHTOM B GETYMHOR smynbcgelt (BCH 140-88) Ton-
menolt 15-18 cm (cm.prc.l, THm A), a B KavecTBe HEXHHAX
Ci0eB OCHOBaHHH — MaTepHanbl NOCTATOYHO BLICOKOH  MO-
posocTolikocTd (NMecyansle B cymecuaHble I'DYHTHI, YKpemn —
JieHHBIe OEeMEeHTOM C fobaBkoll cuipolt Hedrm unE Te Xe
TPYETHI ¥ NMeCYaHO-T'PABHAHbIE CMeCH, YKpellleHHble meMeH
oM ¢ nobaekoit CCB mnm 'KX-94).
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12. llpr ycrpoficTBe AOPOXHBLIX ONEXA Ha AOporax 11
KaTelropHHd BepXHHe CIIOM OCHOBaHHH MOXHO YCTpaHBaT b
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Puc.l. KoHCTpyKusy OOPOXHLIX oOfexa 3
1~achansTobeTon K3 MENKO-HIH CpelHe3ep-
BHCTOR cMmecH; 2-acdanbroBeTor H3 KpynHO-
JCPHUCTON CMmecH; 3-OHTYMOMHHMEDP&AABLH a €
cmMeCh; 4-yepHult mebenb; S-Necuadue B
cynecuantie TpPyHTH, yKpemienfbie nemMenTom
c noBapxof- cuipolt uwedtu uam CCB  nubo
I'KXK-84; B-necyalnrie U cylnecuyaHsie TPYH -
Thi, YKpeNAeHHbIe DeMeHIOM; T—-IAUHACT bl €
vpyHTH {(cynecH, NerkHe U TaXenLie CYTIHH-
KH), yxpenjienunie ueMenTom ¢ noGasxoil
73rKOpPac TBOPHMBIX XHMHUYECKHX BeUlecTB
HITH H3BeCTH; 8-3a8U1UTHEIE CHOR H3HOCA

H3 YepHOTO nieb
HY HIE OHTYMO-
MHHEpAa/ibHbIX
cMecel TONMH -
Ho#ft 8¢cm m Go-
nee (cm.puc, 1,
ten B). Onraxko
B ®TOM Cllyuae
HHXHHEE CJHOH
OCHOBaHH# yCT-
pauBalT ABYX —
CIIOHHBIME Cc
IpEMEeHeHHAEeM B
nepsoM (Bepx -
nem) cnoe (A =
14+18 cM) Bonee
nebopmMaTaBHO -
ro MaTepHa i a
H3 IIecHaHOTO
A CyHnecyaHO-
o T'pPYHTa,
YKPEeIrJIeHH O I" 0
ODeMEHTOM # No-
faBKaMH CBIPOH
vebTr unm CCBHB
nubo 'KXK-94 ,
BO BTOPOM ( HEX-
nem) crnoe (4 =
15417 cMm) H1eG-
YaHOT'O HAH Cy-
NecyaHoTo T'pyH-
Ta HIH Iec -

aHO-I'paBHUHO# CMeCH, YKpensieuvHnlX NeMeHTOM ,
Y kazaunnie KOHCTPYKNHE Harlollee NEepCIIeKTHBHO NpH -

MEeHATb B pafiOHaX C CYPOBBIM pPE3KO KOHTHHEHTANbHbIM KK
MAaToM,



13. Ilpr ctporTensctBe aopor Il xareropsm ycrpauba-
IOT KOHCTPYKIHH NOpOXHbIX omexn tuna B m I {cM.puc.l).

Hpr ycrpolictee xoHcTpyknuit Tuna B HenmocpeACTBeHHO
non acthanbroGeTOHHEIe NMOKpPHITHA YKIaAbiBawT Oonee  Oe-
dopmaTHBHBIE M MOpPO3OCTOH#KHe MarepHalbl H3 OeMeHTO -
rpyuara ¢ AoBaBkoit ceipoit Hedrm mnm CCE nmbo 'KXK-94
TonmgHo#t 14-18 cmM.

B kxayecTBe HEXHHX C/IOeB OCHOBAHHN NPHMEHLAIOT NeC—
YaHO-I'paBuiiHkle CMECH, IIecyYaHble HIH CylecdaHble T'PYyH -
Thl, YKpellleHHbie UeMEeHTOM, a TAaKXe IVIHHECTble T'PYHTH ,
YKpelllleHHble HEeMEHTOM H HoOGaBKaMH NErKOpacTBOPH M bl X
XEMHAYECKHEX BEMeCTB HIM H3BeCTH, ToamuHOK 15-18 cm.

14. IIpr ycTpoicTee BepXHHEX CNOeB OCHOBAHHH B KOH -
CTpyknEE THIA B Heo6XoamMO yuUHTHIBATH BHA YKpeluige -
MoTro rpyHTa. Hampumep, npEMeHeHHe mecHaHbX TI'PYHTOB,
YKpeljieHHbIX IeMeHTOM H Aobapkamm cbipo# Hedrm ,B paii-
OHAX C pPe3KO KOHTHHEeHTAlIbHbIM KIHMarToM ofecnedurBaer
bonpuyio HedOpMATHBHOCTL H MOPO3OYCTOHUHBOCTL  KOH -
CTpyKuuft, 4eM APYrEX rpyaros (cynecefi pasnmaHOro coc-
TaBa), YKpenlleBHHIX TAKHM Xe Cnoco6om.

[MTosToMy ans xoHCTpykmuit TEna B Bo Il nopoxuO-Kim-—
MAaTH4YeCKOl 30He NpeNNoOuYTeHHe cleAyeT OTAABATL necua -
HEIM T'PYHTaM, YKpen/jieHHbIM HeMeHTOM H nobaBKaMd Chbi-
po#t HebrE unm CCB nm6o I'KX-84, Tako#t marepman npe-
MEHYIOT B Ka49eCTBEe Bep> 'ero Clnog OCHOBAHHG moA  ac -
danbTOGeTOHHBIE H/IA APYT. THIBI HEXECTKHX HOKDLITHI.

15. B lIl-Y nOpoXHO-K/AL ATHYECKEX 30HaAX B KadecTbe
BEepXHHEX CIOeB OCHOBAaHHH B K. iCTPYKUHHE THma B, mommMoO
MMeCYaHKIX T'PYHTOB, HCHOJBL3YIOT ~aKXe H CcynecdaHnsle I'pyn-
ThH, YKpenneHHble neMedHTOoM M AobGaBkamu cripoit Hed T u ,
CCB mam 'KX-84.

Huxname cnom ocHOBaHHI yCTpPauBalOT H3 HeMEHTOTPYH -
TOB, KOTOpHle NpPEMeHdIoTca B ycnoBuax Il mopoxuno-gnmma-
THYeCKO#t 30HBHI.

18. Ecam npr crpomtennctBe mopor Il xareropum sko-
HOMHYECKHM HEBLITOOHO yCTpamBarh Nod achanbtobeToHHBIE



H/IE OpYyTHe THNBI HEXeCTKHX NOKDBITHI BEepXHHe CIIOH OC -
HOBAHME B3 NMEeCYaHBIX HIIH CyNecdaHbIX T'pPYHTOB, YKpenneH-
HBIX HeMeHTOM H NobaBkamH cripo#i Hedrm nubo CCB mmm
'KX-94, T0o Ha3HAYAlOT KOHCTPYKUHH AOPOXHBIX ONeXA TH~-
na I'. B aroM ciydae B KagecTBe BepXHHX CJ/iOeB OCHOBA -
HEH npuMeHAIOT TakXe O6ollee nedbopmaTrmBHBIE MarepHAaibl ,
nanpumep, 4epHbli mebens ( A =6i8cm). HExHEe cuiom
OcHOBaHHN ycTpanBaloT H3 60ljlee XEeCTKHX H MeHee HOedop-
MaTHBHBIX, HO B TO X& BpeMdg MOPO3OCTOHKHX HEeMEeHTO -
TpyHTOB, NEOO0 M3 NEeMEeHTOTpPyHTOB C nobaBKaMH Jerkopac-
TBODEMBIX XHMHYECKEX BewecTs mnu m3BecTH (4 =18+22cwMm).

17. Ilpu crpomrenscrBe nmopor 1Y-Y kareropmii peko -
MEHAYIOTCH KOHCTDPYKIEH ROPOXHBIX odexna THma [ m E,3rm
KOHCTPYKIOHH B 3aBACHMOCTH OT HMHTEHCHBHOCTH X COCTaBa
NBHXeHHSd, KOHKPeTHBIX MECTHBIX YCIOBHH Ha3HaA4aloT ABYX~
cnoitapiME (tun 1) nmbo onpocnoiineimMe (TEn E).

[Ipr yctpoiicTBe ABYXCHOHHBIX KOHCTPYKNHH B KadYeCcTBe
BepXHero cnosg ocHoBaHEs (mORpLITHE) npEMeHsioT 6o0ne e
nepopMaTHEBHEIE MOpPO3OCTOHKHe MaTepHalnl (necuaHbie ©
cylecuyanble), HeMeHTOTPYHTH ¢ AoGaBkoil cmipofi Hedrm ,
CCB unnm TKX-94 (ronmmmuoit 13-15cMm). B xavecTBe HEX-
Hero cnod OCHOBAHHY Ha3HaA4aloT HeMEeHTOTrpYyHTH nubo ram
HHCTEHI€ TPYHTHI, YKpenleHHble neMeHToM H# Aobarkawm m
JIeTKOPAaCTBOPHEMBIX XHEMHYECKHX BEIECTB HNH H3BeCTH.

Ona omHOCHONHBIX KOHCTpPyKnEE (tmn E) Tonmuuo#t 16—
22cM  MOXHO HCIONbL30OBATH BCEe NEeMEHTOrpyHTH (m.2).

B xoHcTpykmEax mopoxHubIX odexn tuma I m E ob6gza -
TelbHO YCTPaHBaeTCH ClIOH H3HOCAa H3 pa3NHUYHbLIX MHHE -
palbHBIX MaTepHuanos, 06paboTaHHBIX Oprami9eCKEMHE BAXYy-—
IMHMH,

Marepuanvt

18. B mengx noaydyeHHsg MaTepHAlOB HNOBLIIEHHOH MO =
PO30OCTORKOCTHE H AedOPMATHBHOCTH PEKOMEHAYETCH YKpel —
naTe nemMeHToM ¢ nobaeko#t CCDB mnm TKX-84 necuyano -
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rpaBEiiible CMECH pPa3liEgHOTO T'PaHy/JIOMETPAYECKOr0 COC -
Tapa, ynosnerpopgiomuee Ttpebopanmgm BCH 184-89 nn.2.6-
2.8, a TakXe NeCKE r'paBejlUCThie, KPYyHHble, cpeAHell KpyI-
HOCTH, MeNKHe, B TOM HYHAC/e ULlIeBATHE H ONHOMepHbIe, &
TagXe cymnecqanblie TPYHTH, B TOM YHCIE M TaXellble Cyle-
CE C YHCAOM HaacTugsOoCcTE I-7.

19, Ho6aBku CHIpEIX, B TOM YHCHE H BLICOKOCMOIHCTEHIX,
Hedbret HpEMeHSIOT NPHE YXpellZleHWH HeCYaBbIX ¥ cynmecda -
HHIX T'PYHTOB, yRoBneTpBopaomax TpetGopanmmsm BCH 158-88.

20. Ho6aBx@ erkopacTBOPAMBIX XHMHYECKHX BEmECTB H
HSBECTE HCHONIL3YIOT NPH YKPEN/NIeHAE CYNeCYaHblX H CYIriin-
HECTHIX TI'DyHTOB, HMEIOMHEX YHC/IC INIaCTHYHOCTH He Oollee
17, pH =ne mEXe 4,5, KomEuecTBO rymyca He 6onee 2% mo
Becy IrpyHTa. Y KpemigeMble I'DYHTH MOT'YT 6biTh pasinEy -
HbIX T'eHeTHYECKHX BO3PACTOB H NpeACTaBleHb pasHoobpas-
HLIME N09BOOGpasylOmMEME NOpPOMAMH, XapakTeDHbLIMH nng
1I-Y nopoXHO-KNIHEMATHEICCKHX 30H.

Tpe6oBarrg K TpyHTaM B OTHOIIEHHH® NOMYCTHEMOTO CO —
NepxaHdg JEerkOpacTBOPHEMEIX collell NpHE cynbdaTHOM 74
XJIODEAHOM BACO/IeHHGX YCTAaHABIHBAIOT B COOTBETCTBHA C
BCH 158-89.

21. Ho6asku CCB npE pBefeHEHE B IEeMEHTOTDYHTOBY KO
cMeCh cnoco6CTByeT YONHHEHHIO CPOKOB CXBATHLIBAHAS IpPO-—
OYKTOB T'HAPOJIE3Aa ¥ rHApPATANHRE NeMeHTa, Perynupysd Ko-
negecTBo RobGaBkm CCDB, MOXHO yBenHYHTHL TEXHOIOrHYEC —
KHe pa3phiBHl BO BpeMEHH MeXAY IpoHeccaMH YBIaXHeHHd
CMECH N0 ONTAMAABLHOA BIAXHOCTE K OKOHUATEIbHBIM Y~
7IOTHEeHEeM cMmecH No TpebyeMo#f HMIOTHOCTH,

Ho6asky CCE BBORST B NEeMEHTOTDYHTOBYIO CMeCh B
BHAe BONHOT'O pacTBOpa depe3 pacnpelelATelbHYI0 CHACTE ~
MY TPYHTOCMECHTENLHBEIX MallAH IpPH YB/IaXHEHHH CMECH IO
ONTEMANBHO#A BJIIAXHOCTH,

Dobapxkr CCB B meMeHTOTpPYyHTOBble CMecH gaxe apn
BaxHOCTHE Ha 30% HuXe onrEManbHOll CHOCOGCTBYIOT NOy-
geHHI0O TpebyeMOo# MmIOTHOCTH OOLIMHLIME CPEACTBAMH YN -
NOTHEHMs, 4TO BaXHO Nlg BefeHHs paGoT B YC/IOBHSX Xap-
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KOTO H 3aCyumi@Boro kammara, ocobermno B 1Y m Y no -
pPOXHO~K/IHMAT EYECKHX 30HAaXx.

[No6apkr CCB BBomaT B rpynr B koamdectee 0,15-0,25%
OT Beca YKpellaeMOoT'o TpYHTa B CO4YeTaHHE C 8-12% me-
menrta. Hobapra CCB nonxua ynoepnersopaTb TpeboBanuaM
I'OCT 8518~57 *Konmenrpatsl cyabpaTHO-cnEpTOBOK Gap -
apl”.

22. Beenenne nobaskm 'KX~94 B meMeHTOrpyHTOBY 10
CMeCh TaKXe MO3BO/seT YMNHHATH CPOKH CXBATHLIBAHHH NpO-
OYKTOB TI'HAPO/NH3A H rEApaTand# neMmenra. Kpome ToTO ,
nobapkm T'KX-94 cymecTBeHHO yMEHbLIIAIOT HCIlapeHHe BO-
OBl M3 CMECH, 4TO gRIfeTCd HOJIOXKHETelNbHLIM GakTOpoM npH
IPOE3BOACTBe paGoT B YCJAOBHEX XKAPKOT'O KilHMara,

KonmgectBo nobapku I'KX~94 masmamawor ot 0,05n0 01%
OT Beca I'pyHTa, a KOIH4YecTBO memeHTra - 8-12% no Becy
cMeCcH,

TKX-94 non X H a ynosiersoparh TpeboBaHH aM
IF'OCT 10834-84 ”"Xmnkoctes TtrApodobusmpylomas 'KXK-94",

23, IIpE yxpenneHME meMEeHTOM NeCYaHBIX HIIH Cylnecda-
HbIX T'DYHTOB IpHMeHKIOT ROGaBkE cuipofi HedTH, obecmednm—
Balolde OeMEeHTOTPYHTaM Hapdly C HOBHIIMIEHHOH MOpO30 -
CTOMKOCTBIO H NOBHLIIEHHY0 AehOpPMATHBHOCTD.

IMpr sTom nobaska chipoit HebrE, C omHOK cTOpPO HH ,
ofecneyrABaer NPepbLIBECTYIO KaNnmUISAPHOCTH B yKperige —
MBIX TPyHTaX, 4T0 CHocoGCTBYeT IIpPAaKTHYECKE BeChbMa He-
3HAYATEeNbHOMY HX BONOHACHIMEHHIO NaXe HOPE MalblX KOIB-
yecTpax nementa (8% no Becy cmecH), ¢ Apyro#, cymecr
BeHHO 3amefnger (6omee yem Ha 4 waca) mpomecchl CXBa-
THIBAHAA H TBeplcHHs NPOAYKTOR THAPOJH3a H IHApaTalHd
nHeMeHTa. 9TO NO3BoligeT NPH NPOBeAcHHN pabGoT yBelHgHu -
BATH pa3pblB BO BPeMEHH MeXAY NpONeccCaMH yBlaXHeHHd
CMeCH H HayajloM ee YWIOTHeHHd Ao 6 wac, u OGonee.

24. PexomennyeMele B KadecTBe ROGaBOK Mg ykpenie—
HES HEeMEeHTOM IIeCYaHbIX HIA CYNeCYaHbX TI'PYHTOB CHIPHIE ,
B TOM HECJIe BEICOKOCMONIKCTbie, HedTH HONXKHBI YHAOBIET -
popaTh TpebGopanmam BCH 158-69.
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Y nenvHBl Bec yKa38HHBIX OpPraHHYeCKHX BeuleCTB AU -
xeH 6uiTh 0,8-0,9 r/cm® mpu 20°C, conepxannme ¢paxumit
mo 200°C 15-80% mno Becy, coldepxande napabmua no 3% ,
acdansTenos 1-3%, cenmkarenesniXx cMon 5-15%, moneky -
napyeii Bec 200-220.

25. KonmuectBo no6Gapku ChipOoil HedTH H meMeHTa Ha -
3HAYAIOT C Y4YeTOM TpaHYy/IOMEeTPHYECKOTrO COCTaBa yKpen
ngembIX TPYHTOB B Apyrux cso#icts (m.19):

- HOpH YKPeNnneHHH pad3/IA4HbIX PA3HOBHOAHOCTEeH Iecua-
HBIX TPYHTOB ~ 2-4% (1o Becy rpysra) B coueraHgm c 6-
10% unemenrta;

~ NpH YKPeNjieHHH CynecdaHmXx IpyHros - 1-3% ( no
BeCcy TpyHTa4) B coueranum c B8-8% nmemeHTa.

26. IlpE yxpelleH®H nmeMmMeHTOM TJHHHCTHX TpyuToB (Cy-
neceil, JIETKEX H TaXelpIX CYT/IEHKOB) NpHMeHaloT Ao6aBkH
TerkopacTBOPHMBIX XHMHEYECKHX BelIeCTB TUlla KAayCTHYeC -
xoit comnt ( Na OF ), xnopmcroro xamemma ( Calf, ),
cynpdara Harpus ( Na, S0y ) WIm H3BecTH, NpedcTaB -
nennol B BHAe HerameHo# uaBectH ( (g0 ) nmbo nera -
weHo# rAApodobuOl HEBeCTH WM TalileHOW H3BECTH (a(/ﬂﬁj)z

Y RasanHble N06GaBKH B ONTHEMAIBLHBIX KONHYECTBaX MpPH -
BaOT NEeMEHTOTPYHTaM NOBLILEHHYIO MOpO30CTORKOCTH B
BBHIIIOMIHGIOT NPH 2TOM clleAylomue OyHKOHE:

- YCKOP4IOT NpOmecchl TBePHREHHd ¥ CTPYKTypoobpa-—
30BaHUg HEeMEHTOT'PYHTOB;

~ ofecneuynBaloT HaCHILeHHe H HepeChimie HHe II0pPOBO-
r'o NpOCTPaAHCTBA ¥ HOBEPXHOCTH HACTHI YKpel/IgeMbiX TpyH-
roB monamz (a7 wu 04 , uro cnocobcrByeT coszna -
HEI0O B XEOKON $ase cmecelt menounoil cpedn ¢ pH=12-18;

~ CNOCOGCTBYIOT BOZHHKHOBEHHIO B TPYHTaX OONON -
HETEeNbHBIX HOBOOOpasOBaHHil, NpeACTAaBIeHHBIX B  BHAe
TPYOHOPaCTBOPHMEBIX coefEHeHHfl (TEIA THAPOCHIHKATOB u
aliOMOCH/IMKATOB Kalbhusa), co3haBas OOMONHATE A bHLI &
CTPYKTYpPHBIE CBAGH KPHCTANNHE3AUKOHHOTO THNA, 9TO IO -
3BONHET NOJYYUTH HEeMEHTOTPYHThI C NOBBLILEHHO# BOAO~ H
MOPO30CTOHKOCTHIO.
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27. PekoMmennyemsie ONig NPAKTHYECKOTO NPHMEHEH B 4
no6aBx¥ /1erKOpPaCTBOPAMBLIX XHMHRYECKHX BEHIeCTB H H3BEC~
TH KONXHB YOOBJIETBOPATH TpeGOBaAHASM CIEOYIOmMHX IOCY -
[apcCTBEeHHBIX CTAHAAPTOB:

cona xaycrumieckas NalH -—IOCT 2288-59 "Harp
enxmit Texmmueckmit (coma xaycrmueckas)”;

x anpnaft xnopecthilt Ca(f{, - I'OCT 450-58 "Kanp -
oEil XnopECThIf TexnEueckmii”;

cynsbar marpma Na,S0y - TOCT 6318-88 “Harpumi
cepHokmcaut” (cynwbar narprs);

m3BecTb - 'OCT 8178-70 "HspecTh CTpOHTeIbLHas”,

28, IIpm yERpemleHEH CYNeCHYaHbIX, J1eTKO~ H THXKEJOCY =
ragEAcTHX rpynToB (1n.20) mDemenToM KOnHZecTBO HO6GABOK
NerKOpacTBOPEMBIX XHMAYECKHEX BeHleCTB H H3BECTH HasHa-
JarT:

~ NPH YKpelIeHHE CcylnecdaHbiX I'pyHTOR - 8-10% ne-
mernra z 0,5-1,0% ANg,S50, Galt, 0o Becy CyXo -
ro rpyura (noGasxka Ng gy Ang cynecdYaHolX TpPYHTOB
He peKOMEHNyeTCH);

- IIPE YKDEINIeHHH JIeT'KBX CYTVIAHKOB - 8-12% ne-
menta,0,6%  NaOH u A’aSU:, g 1-1,5% 62(5{2
IO BeCy CyXOro I'pyHT&; 2

- IpPE YKpeNJeHUE THXeNbiX CYIMEHKOB — 10-14% ne-
Menta, 0,5-1,0% NoO# B Ny, SO ® 1-1,5% (ol

10 BeCcy CyXoro rpyHTa.

Il pimMmeu anme. B kadecTBe HpEMepa Ha pHC.2 NpE~
BoOogrcy NaHHble 06 adPekTHBHOCTE ROGABOK pAa3N¥YH bl X
XUMHAYECKEX BemecTB.

Ho6apxa MsBECTH NPE YKpDeNIeHHE YKa3aHHBLIX PA3HO -
BHAHOCTEH T'PYHTOB HI'DAeT BCerna HOJIOXHTENbHYI  polb.
[ToaToMy Ana yxkasaHHLIX IPONEHTOB HeMEHTAa KOJHYEeCT B O
A3BECTHE Has3HadaoT B Ipenenax 1-8% mo Becy c¢cyxor o
TpyHTA.

29, HNo6aBka KaycTEYecko# consl ( No 0# ) npE YK -
peniieHEd TYMYCOBBIX I'OPA3OHTOR HepHO3eMa ¥ [ApyTr # X
TpyHTOB c AoBaprkaMp OpPraHAYeCKHX BeIIeCTB He DEeKOMEeH-
nyercq.
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3. Texvonorus pabor

30. Texuonor 7 u
pabor mo ycrpoficT -
BY KOHCTPYKTHBH HI X
cnoen OOPOXH B X
oneXA H3 NEeMEeHTO -
rpyaroB ¢ nobGaBxa -
ME chipoi HedTH
nu6o JEerKOpPacTBO -
PEMBIX XEMHYECK ¥ X
BemeCTB HJIE HE3BEC —
TH OCYyImecTBlgeT C ¢
B COOTBETCTBHH c
BCH 158-69 (nmm.2.18-
2.30 = 8,16-38.23).

31. TexHonmor m s
paboT ¢ mpEMeHeHH -
eMm nobGasox CCH mm
T'KX-84 me ycnoxus-
eTcd B MOXer OwnTh
IpEHEgTa OpH YKpen -
JIecHEE HeCBS3HBIX H
MalioOCBA3HLIX I'DyH -
TOB AHAJIOTHYHOHN TeX-
Honornw, obecnegum -
Bapomell nDpEMeHeHHAe
IeTKOPACTBOPEM Bl X
XEMHAYECKHEX BeHIeCTB
HeOpPT'aHHYeCKOT'O Ipo—

MCXOXHeHHAd,
B sroMm cnygae B
3aBHECHMOCTH oT

CBO#CTB NPEMEHSEeMBIX
noB0aBOK YTOYHEeT € ¢
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Benwvuna xuwuvecrou dodabn, ), wa
cyxaé 2pyHm

Purc.2. 3asucumMocTh Npedena npoq -
HOCTH NIPH CXATHE BOAOHACLIDIEHHBIX
o6pasnos K3 TIHHACTHIX UEMEHTOrpyH-
TOB, npowenwsx 18-kpaTHOoe 3amMopa=-
HHBAHAE-OTTANBAHKE, OT BENHUNHBI XK~
MHYeckdX nobapok B 120-cyrogHom
Bo3pacTe TeepleHus obpas3nos
l-cynecs +8% nementa + (glf, ;
2~cynecnr +8% nemenra + M]?,s’g ;
8-cyramnox nmcrxuft + 12% uemenra+
+(g(f, ; 4-cyrnmuox nerxupt + 12 %
nemenra + Mg, 80, ; S-cyrngxok ner-
xu#t + 12% nemeura + NMef¥ : B-cy -
T/IRHOK Taxenntit + 14% nemenra +
+ ['a['{} ; T-cyrnmsox raxensifi + 14%
uementa + Na,Sfy ; 8-~CyrnuHoK Ts -
xenbift + 14% uemenra + NaOH

7 05 10 15 20
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TeXHOJIOTHS YCTpPOHCTBA PA3JIMYHBLIX KOHCTPYKTMBHBIX CJIOeB
NOPOXHBLIX ONeXA M3 HeMEeHTOI'DYHTOB ¢ HNOGaBKaMH Chipoit
Hedrnm mnm CCB, mnm 'KX-94 m 3 ragnpcteix (c npEme -~
HEHHEeM TaXe/EIX CYIVIEHKOB) HEeMEeHTOTPyHTOB ¢ fobapka-
MH NeTKOpPacTBOPHEMBIX XEMEYECKHX BemecTB ( Na gx ;
JVa'zS'ﬁq ; Caffz )

32. [lpaMmeHenre moGarok chipo#t Heprm wnm CCB nmbo
F'KX-94 npm yxpenieHEE HeMeHTOM INecYaHbHIX H cynecda -
HBIX TPYHTOB CHOCOGCTBYET YBEAHYEHHIO pasphiBa BO Bpe —
MeHH MeXNAy NpOomecCOM YBIaXXHEeHHd CMECH B HadaloM ee
ynioTHeHud ©6oliee YeM Ha 4-5 wac.

[TosToMy Nng HpETOTOBIIEHHAS CMECH B CTanHOHAaPHBIX
CMEeCHTelbHEIX ycTanoBkax tmna [O-709, C-543, C-780 mnm
HENOCPeACTBEHHO Ha popore nEHeHHLIME CHenHaln
3HEPOBAHHBIMH OTpAAAMH MAWHAH ¢ BefOymell MamuHoi-Ppe -~
so#t [1-530 wunm rpysatocMmecuTenem [1-391 pexomennyer-
Cg CYWEeCTBEHHO YBeJIHYHBATH AINHHY CMeHHOfI 3axXBaTKu MO
CpaBHEHHIO C MIMHO¥ CMEHHOTO y4acTKa, IPpHHAMAeMOoOT O
06b1yHO Mg OGpaGOTKHM NMpPM YKpeIJIeHHHE T'PYHTOB OAHHM He~-
MEHTOM,

B arom cnydae MOXHO CYWeECTBEHHO yBe/HYHTL H pafHyC
AanbHOCTH BO3KH OeMEHTOTIPYHTOBOH cMmecm ¢ RoGaBkoO i
ceipo#t Heprn,CCB mnum 'KX-94,

Oauny cMmenuoll 3axBaTKH, a TakXe paddyC [albHOCTH
BO3KH IEeMEeHTOT'DPYHTOBO# CMECH yTOYHHIOT B KaXOOM OT=-
HennLHOM Ccnydae ¢ y4eTOM BHAA YKpenngemoro I'pyHTa, KO-
n¥4YecTBa BBOOEMEIX N06aBOK H LIeMeHTa, a TakXe B COOT-
BEeTCTBHE C HaludWeM HeOOXOAHMMBIX MAUIHH H MEeXaHH3MOB,
ofecneynBamMBX IOJHY KOMIICKCHYIO MEXaHE3ALHIO POH3-
popcTea pabor,

33. llpuMmenenre nobGaBOK HerKOPACTBOPDHAMEIX XHMHYEC —
kux semects tuna NgOH ; jyaz 80, ; a Cts npH
YKpenneHEH NeMeHTOM TJIHHECTBIX I'DYHTOB, B YaCTHOC T H
TSKEeNBIX CYTNHHKOB,CIOCOGCTBYEeT YCKOPEHHIO MpOHec C OB
TBepAeHHd B CTPYKTYpooGpa30BaHHS NEeMEeHTOTPYyHTOB, IOy~
YeHHI0 NeMEeHTOTPYHTOB MOBBLILIEHHOH BOONO- H MO PO30OCTOIl -
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KOCTH NpE YCIOBEE OOCTATOYHO HOJIHOT'O (HIAKO-XEMEYEC —
Xoro m3a@MofelicTBHE NadHHIX NO0ABOK B THAUHECTO- KON -
JIOENHO} YACTH YKpenindeMbiX TPYHTOB.

Y xasandsle Npomecch B3aEMONENCTBHY B OCHOBHOM 3a-—
BHCAT OT CTelleHH pa3MenbyeHHs obpabaTbiBaeMbiX TI'DYH -
TOB, HX arperaTHoro ¥ MHHEpPaJIOTHYEeCKOI'0 COCTAapa, BlaM-
HOCTH, Ka49€CTBA H DABHOMEPHOCTH IepeMellHBAHHYG T'pPyH -
TOB B XuMEyeckHX Aodapok. C IpAMeHeHHeM no6asox
erkopacTBO pEMBIX XHMHYECKHX BeMecCTB TeXHOJIOTHS  pa-
6or mo BCH 158-89 (11.2.21) yrounsercs B 9acTd BBele —
HHE] HNONOJIHHTEeNbHHIX ONepanuii 110 pasMelbyeHHIO TpyHTa
2 ONHOBPEeMEHHOMY NepeMeHBAHNIO ero C PacTBOPOM BB~
neunofi mobGasku Opeao# I1-530 sa 2-3 npoxoma no omHOMY
¢cneny, nanbHefimreMy NPOOHAEPOBAHARIO H YIUNIOTHEHHIO CMe —
cr go mnorwoctr 0,85-0,90 or makcumanwcHO@l crammapr -
HO¥ IVIOTHOCTH.

Ilpg »TOM TeXHOMOTHYECKHe OlepaldH IO BBENEHHIO B
rpyaT pacteopos no6asox Medf  mnu Ng,S0; , wnn

Casz K IOCleAylomue ONEpaNHH OCYMEeCTRIdioT 3a 67 ua-
COB HO Hagalla BBeleHHd B T'PYHT HeMeHTa H ApPYyraxX ome —
paugit, Ang BLINONHEHHAS KOTOPHIX HCHONBL3YIT TPYHTOCME -
cartens [~391 mmm dpesy [1-530 rabn.1 m 2 npumoxenme II
BCH 158-69).
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