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Beryn. B ymoBax cywacHoro OyaiBHUIITBA HaWOUIbII e()EKTUBHOIO
TEXHOJIOT1€I0 OyAIBHUUTBA IIBUJAKOMOHTOBAHHMX CHOPYI € BHKOPHUCTAHHS
KapKacHOi CHUCTEMH 3 JIETKMX CTaJleBUX TOHKOCTIHHUX KOHCTpyKIii (JICTK).
AJle 3acTocyBaHHS iX y OUIBII MacIITaOHUX LUIAX HE J03BOJISIE HEBEIUKA
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Hecyda 3/1atHicTh. KoMOiHyBaHHS 3 IHIIMMH MaTteplajaMu, TaKUMHU SIK O€TOH,
JTa€ MO>KJIMBICTh MIABUIIUTH MILHICHI XapaKTEPUCTUKH KOHCTPYKIIII B LIJIOMY.
B Vkpaini koMOiHOBaHI KOHCTPYKIIi 3aCTOCOBYIOTBCS JIOCHUTh PIAKO, IO
BUKJIMKAHO TMPAKTUYHO BIJCYTHICTIO HOPMATUBHOI 0a3W IJsi PO3PaXyHKIB 1
MPOCKTYBaHHS TAKOTO BHAY KOHCTPYKIIA. A€ B ACSIKAX BHUMAAKaX TiJIbKA
3aCTOCYBaHHS IIhOTO THIY KOHCTPYKIIH JO3BOJIIE OTPHMATH OITHMAJIbHE
pillleHHsT 3a BHUMOTaMH HECY4Oi 3JaTHOCTI, BOTHECTIMKOCTI, MaKCHUMaJbHOI
KOPHUCHOI IUTOIII Ta CBOOOIM YKIaAaHHS 1HKEHEPHUX KOMYHIKAIIH.

[ITo6 KOHCTPYKIlisI HE BTpadajlia CBOEI OCHOBHOI XapaKTEPUCTHKUA —
nerkocTi, y koMmOiHaiii 3 JICTK BukopucTtoByroTh jerki OeroHu. beronu Ha
JIETKUX 3all0BHIOBaYaXxX MIMPOKO 3aCTOCOBYIOTh Y OyIIBENbHIN 1HIYCTpIi 3aBASKH
HEBEJIMKIM  CcepeqHid  TyCTHHI, JIOCTaTHI  MIIHOCTI Ta  HU3BKIM
TertonpoBigHocTl. Ilpy BiAMOBIAHMX 3allOBHIOBaYaX 1 IIEMEHTaX BHCOKHX
MapoK MIITHICTb JIETKHX 0eTOoHIB Moxke mocsratu 50 Mlla.

Came BHOIp Jierkoro O€TOHY [JIsl MiJACWIEHHS KOHCTPYKIIN cHpHsie
3arajpHIi poOOTI KOHCTPYKII B IMJIOMY, NPUYOMY Il BHUOIp TOBHHEH
ypaxoByBaTH BC1 BUAM (PaKTOPIB, sIKi Oy1yTh BIUTUBATH Ha KOHCTPYKIIIO, K TIPH
HOpPMAJIbHIN, TaK 1 IPU aBapiiiHiil poOOTI.

OTxe po3pobJieHHS PEKOMEHJAIlIM 1010 BUKOPHUCTAHHS JICTKUX OETOHIB
s miacwieHHs JICTK e akTyallbHOIO HayKOBO-TEXHIYHOKO MPOOJIEMOIO.

Orasig ocra”Hix uKepesa JociimxkeHb i myOaikamii. Jlerki GeTonu
MarOTh PsAJl ICTOTHUX BIAMIHHOCTEH MOPIBHSHO 3 1HIIUMH BUJaMu OeToHiB. Jlo
iX mepeBar BiTHOCSTh MOKJIUBICTh BapiIOBaHHS B MIMPOKUX MEXaX MIIHOCTI Ta
I[IJILHOCTI, BHACIJOK YOr0 BOHU MOXKYTh OYTH SIK TEIUIOI30JSALIMHUM, TakK 1
KOHCTPYKIIIHHUM MaTepianoMm, IO MiATBEPKEHO TOTIEPETHIMHU JOCTIPKCHHIMU
[1]. B ocranHi poku Bce IMIMpIIE i YCHIMIHINIE 3aCTOCOBYIOTHCS JIETKI O€TOHU
JUIsl CTBOPEHHS KOMOIHOBAHMX OTOPOJKYBAJIBHUX KOHCTPYKUIA KapKacHUX
OyJIMHKIB PI3HOI MOBEPXOBOCTI, YTEIJIEHHS (pacaiiB, TEIUIOI30JAL1I MOKPIBEb,
MEPEeKPUTTIB 1 T.1. [2].

HaiinomupeHimumu 3 JerkuxX OETOHIB, $Ki 3aCTOCOBYIOTHCS ISt
MIJCUJICHHS HECYyYHMX KOHCTPYKIIH, € TMOJIICTUPOJOETOH 1 KEepaM3HTOOETOH.
[TimBUIICHHS SKICHUX XapaKTePUCTHK ITUX OETOHIB 3IIMCHIOETHCS JIOCHUTH
ycrmimHo. Jloka3oM 1[bOTO € WIMPOKE BUKOPUCTAHHS B PIZHUX Taly3siX
OyniBHUIITBA [3].

IIlo crocyeTbes KepamM3WTOOETOHY, TO, HE3Ba)KalOUM HA 3HAYH KIUJIBKICTH
pO3p00OK y LIbOMY HampsiMi, peajibHl JOCSATHEHHS y MIJICUJIEHHI KOHCTPYKIIIHA
MPOTAroM 0araTb0X POKIB JOCTATHHO Malli [4].

[TomictuponOeroH, Ha BIAMIHY BiJl KEpaM3UTOOETOHY, Mae€ IIHUPIIE
MPaKTUYHE 3aCTOCYBAHHS TIPH IM1ICUIIEHHT KOHCTPYKITIH.

BupiyieHHst He pO3B’A3aHUX paHille YACTHH 3arajbHoOI NpPoOJeMH.
[Turanas BuOOpy nerkux OetoHiB it miacuieHHs JICTK 3amumaernes
BIIKpUTUM 1 1OTpeOye TIPYHTOBHUX  EKCIEPUMEHTAIBHO-TEOPETUUHUX
JTOCIIIIKEHb.
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IlocranoBka 3aBaaHHs. Y poOOTI MOCTAaBIEHO 3a METY HOPIBHATH
XapaKTePUCTHUKHU JIETKMX OCTOHIB 1 HABECTH PEKOMEH/Iallll 110/I0 3aCTOCYBaHHS
HaWOUIbII e(PEeKTUBHUX JIA BIATOBITHUX YMOB €KCILTyaTallii.

OcHoBHuMii Matepian i pe3yabtatu. /{11 BuOOpYy Jjerkoro OeTOHY
NOTP1IOHO BPaxOBYBAaTH TakKi PaKkTOpH:

— TMPU3HAYCHHS KOHCTPYKIIIi,

—  TEXHOJIOTISl BUTOTOBJICHHS;

— YMOBH eKCIUTyaTarii;

— TOBEJIHKA NPU aBapiMHUX CUTYAIIii.

[TizcuieHHs JIeTKUMU OCTOHAMH JOLUIBHO I HECYUYUX KOHCTPYKIIiH, aje
MO>KJIMBE OCTOHYBAHHS ¥ OrOpOJKYBaJIbHUX KOHCTPYKIIH, 110 MIABUIIUTH HE
TITBKH TETUIO130JIAIIHHI XapaKTePUCTUKHU, a i HaJJaCTh MTPOCTOPOBOI JKOPCTKOCTI
KOHCTPYKIIi BIIJIOMY.

TexHONMOTIYHUN TPOIEeC BUTOTOBICHHS JIETKUX HI3JPIOBATHX OETOHIB
YHEMOJKJIMBITIOE 3aCTOCYBaHHS MPHU MIJACUIEHHI KOHCTPYKIII Ha Oy/1BEIILHOMY
MalaHYuKy. TEeXHOJOris 3alOBHEHHS XOJOJHOTHYTHUX MPOQUIIB JErKUMU
OeToHaMU HE JTOMYCKAa€ HArpiBy KOHCTPYKIl, SKUH MOXKE MPU3BECTH JO 3MIHU
MOJIEKYJIIPHOT  CTPYKTypu mpodinto. Tomy BHUKOpPUCTaHHS OETOHIB, WIO
YTBOPIOIOTHCS TEPMIYHHUM CIIOCOOOM, HEIOMYyCTUMO. TakoX 3acTOCYBaHHS
OETOHIB, JIJIs1 YTBOPEHHS KOTPUX MOTPIOEH CKIaJAHUIA TEXHOJIOTTUHUN MPOLIEC, HE
€ TeXHIYHO ¥ €KOHOMIYHO JOIIbHUM. J[0 TakuX OCTOHIB HajekaTh Hi3APIOBaTI
OeToHH, a caMe MIHO- 1 ra300€TOHH.

[Tpu BUOOp1 nerkux OETOHIB MOTPIOHO 3BEPTATH yBary Ha 3aloOBHIOBadl,
0CcO0JIMBO Ha OpraHiuHi. B’spkydyumu B O€TOHAX Ha OpraHIvYHUX 3alOBHIOBavax
CIIy’KaTh Pi3HI BUIW IEMEHTHHUX B’ SDKYYHX, TIIC, PO3UYMHHE CKJIO, KayCTHUYHUN
MarHe3ut Ta 1H. beToHu Ha TrincoBHX B’sDKYYMX 3 OPraHIYHMM HANOBHIOBauYEM
MOXHa 3aCTOCOBYBATH TUIbKU B MICIISIX, 3aXMUIIEHUX BiJl 3BOJIOKECHHS. 3aJI€KHO
BIJl NIpU3Ha4YeHHs1 Oy[iBJII OyJIyTh 3MIHIOBATUMYTHCS W YMOBHM EKCILTyaTarlii.
30KpeMa, Takl YMHHUKH, SK BOJIOTICTb Ta KHCIOTHICTH MOBITPS MOXYTh
MPU3BECTU 0 3HWIKEHHS SIKICHUX XapaKTEPUCTUK OPraHIYHMUX 3aMOBHIOBAYIB 1
THM CaMUM JI0 HEPUAATHOCTI BC1€T KOHCTPYKIITIi.

[ToBeninka jerkux OETOHIB P aBApIMHUX CUTYAIlISIX CYTTEBO BIIMBAE HA
HeCcy4y 3[IaTHICTh yciel KoHCTpyKiii. Ha Tepuropii Ykpainu aBapii BUHUKAIOTh
YHACIIIOK TpPyOMX TOMUJIOK Ha CTaail TMPOEKTYyBaHHS, HEIOTPUMAHHS
TEXHOJIOT1i 3BEJICHHS, MEXaHIYHHUX IOIIKOKCHb, a TAKOXK aBapIMHUX CHUTYAIIIH,
K1 MOXYTh BUHUKATHU MPU CaMiil eKCIlTyartaiii Oy/iBii, Taki SK MOXexXa YU
MMATOIUIEHHS Ta 1H.

VpaxyBaBmm 11 Bci (pakTopw, W0 BIUIMBAIOTh HA KOHCTPYKIIIIO,
migiopaBmy Jierki OETOHM, MOYKHA MIABUIIATA HE JIUIIE XapaKTePUCTHUKH
MIIIHOCTI KOHCTPYKIIi, a ¥ 3a0e3neunTd HaaliHy poOOTy MpH aBapiiHHUX
CUTYyaIlIsIX, 1[0 Ha/IacTh OUIBIIIE Yacy Ha JIKBIyBaHHS aBapii.

Jos migcunenns JICTK He peKOMEHIYyEThCSl 3aCTOCYBAHHSI TAKUX JIETKUX
OETOHIB:
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— Hi3aproBatux O€TOHIB (MHOOETOH, Ta300€TOH) Yepe3 iX TEXHOJIOTII0
BUTOTOBJICHHS.

— OETOHIB Ha JICTKMX OpPraHIYHHMX 3allOBHIOBaYax (apOoJIiT, KOCTPOOSTOH)
1 Ha OCHOBI TMOPUCTUX B SDKydYHX (TepaiToOETOH, IIUIAKOOCTOH) dYepes
YYyTJIUBICTH 10 arPECUBHUX CEPEIOBHILL.

Jlominyroue Miclle cepell PeKOMEHJOBAHMX JMJII BHKOPUCTAHHS JIETKUX
OETOHIB TOCIIAI0Th MOJICTHPOJIOETOHM Ta Kepam3uToOeToHu. llopiBHsIHO 3
IHIIMMHU  JIETKUMH ~ O€TOHaAMM 11 HE NOTPeOYIOTh CKJIAJHOI TEXHOJOTIi
VKJIaJaHHS, € JIOCUTh CTIMKMMHU JI0 arpeCHMBHUX CEPEIOBHUIL 1 B aBapiiiHUX
CUTYyaIllX, TAKUX SIK TTOKeXka Ta MIATOTUICHHS, € IOCUTh CTIHKUMHU.

XapaKkTepuCTUKH OCHOBHUX BH/IIB JIETKUX O€TOHIB, 10 BUKOPUCTOBYIOTHCS
Ha TepuTopii YKpainu, HaBeJeHo y Tabmuill 1.

Ta6auns 1 — [lopiBHAIbHI XapaKTepUCTHKH JIerKHX 0eTOHIB

3HaueHHs
He pexomenoBaHi PexomennoBani
Ne | HaiimenyBanus OnuHumi = I . g ‘;3
3/m MOKA3HUKA BUMI 3) £ E g E S5 5 5
py L 5 © 2 O SRS n o
=) S = S = o = =
o S © = o L o < O
i o \© E o = © a, o
= < é ;:'2’
1 2 3 4 5 6 7 8
1 MinHicTh MIla 3,5-6,4 0,35-35 2,5-15 0,73-3,6 0,5-50
2 Cepenns rycTuHa kr/m’ 600-800 | 400-850 |{500-1000 | 150-600 350-1800
3 TenmonpoBigHICTh Br/Mm*K 0,29-0,38 | 0,07-0,17 | 0,3-0,5 | 0,55-0,145 | 0,14-0,66
4 Mopo30CTiliKicTh LIUKITH 15-50 25-50 15-25 100-150 15-500
5 Vcanka MM/M 0,01-0,02 4-5 0 o 1,0 0,3-0,5
6 BogonoriuHaHHs % 3,8-6,6 45-80 75 10 4 5-10
7 ITaponpOHUKHICTH mr/(m*rog*Ila) | 0,1-0,12 0,19 0,3-1,4 [0,135-0,068 0,3-0,9
8 BoruecTiliKicTh rof. 2 0,7-1,5 3 - Oinbire 3
9 3BYKOI30JIsIIisI J16 46-58 48-74 43 37 45-50
10 | Makemameia L xis 1-2 23 3 3 12
TIOBEPXOBICTh OYAiBII

[IpoananizyBaBiIM JaHl, HaBeJE€HI B TaOJMIl, MOXXHaA 3pOOUTH TaKi
BHCHOBKHU.

[TiHoGeTOH X04a ¥ 3a/I0BOJIBHSIE OCHOBHI €KCIUTyaTalliiiHi BHUMOTH, aje
yepe3 CKIAAHICTh TEXHOJOrI BUTOTOBJIEHHS HE MOXE 3aCTOCOBYBATUCS TPHU
macuiiendl JICTK.

ApOGomiTo0eToH 1 MIIaKOOETOH MarTh JIOCTaTHHO BHCOKI TOKAa3HUKH
MIIIHOCTI, BOTHECTIMKOCTI, ajie TP eKCIUTyaTallli KOHCTPYKII 3 IiIBUIIEHOIO
BOJIOTICTIO XAapAaKTEPUCTUKH MILHOCTI O€TOHIB 3HAYHO 3HIKYIOTbCS. Tomy
BUKOPUCTAaHHSA TaKuUX OETOHIB MOXJIMBE TUIBKM B CYXUX EKCILTyaTalliiiHuX
YMOBaX.

[TomicTuposiOeTOH 1 KepaM3UTOOETOH TIOBHICTIO — BIJAMOBIJAIOTH  SIK
eKCIUTyaTalliiHUM BUMOTaM, TaK 1 BAMOTaM IpPU aBapiiHUX CUTYyallIsX.
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[Ipu aBapiiHUX CHTYyaIlisiX BOTHECTIMKICTh KEPAM3UTOOETOHY HE3aJICHKHO
BIJI KJacy MIIHOCTI ¥ 00’€MHOI Barm 3allMIIA€ThCS CTaJIOK BEIWYHUHOIO.
3amoBHIOBaY — KepaM3UT — BUTPUMYE Oiibllie 3 TOAMH TMPU TEeMIepaTypi
1050°C, 4oro He MOXHa CKa3aTH MPO TMOJICTUPOJIOETOH, SIKUW MPU HAUBUIIMX
KJIacax MIIHOCTI Ta 00’ €MHIN Ba3i BITHOCATH O HETOPIOYUX MaTepiamiB. A mpu
3MEHIIEHHI 00’€MHOI Baru 1 KJIacy MIIIHOCTI 3HUXKY€ETHCS 1 BOTHECTIHKICTD.
OCKIUJIbKM OCHOBHHM 3allOBHIOBAYEM € TIOJIICTUPOJI, SIKUM TIPH TeMIiepaTypi
200°C moywnHae MIABUTHCh, BUILISIOYM MIKIIUBI ra3u, a nmpu 320°C — ropiTu.
BigcoTkoBuii yMICT 3amoBHIOBa4Ya IOJICTUPOIY OOEPHEHO IIPOIOPIIIHHO
BIIMBA€ HAa BOHECTIMKICTh MOMICTHPOIOeTOHY [5].

3a  cBOIMM  BJIACTUBOCTAMHM  KEpaM3UTOOETOH  TOPIBHSHO 3
MOJIICTUPOJIOETOHOM Ma€ IIMPIIWKA Jlana3oH KJIAciB MIIHOCTI, IO Ja€ OUIbII
e(eKTUBHE MIJCUICHHS. 3 KJIAaCOM MIITHOCTI 3pOCTa€ 1 Bara KOHCTPYKIIii, TOMY
KepaM3UTOOETOH JOLIJIBHO 3aCTOCOBYBAaTH MPHU MIACWICHHI KOHCTPYKIIH, L0
MPAIOIOTh Ha IEHTPATFHUMN CTHUCK, TaKi K KOJOHU.

[llomo Ganoxk, gepm, pureniB, Jie € 3TMHAIBHI MOMEHTH, KEPaAaM3UTOOETOH
Oyne He TakuM e(DEeKTUBHUM. Y 1IbOMY BUIAJKy 00’€MHA Bara JIETKOro OETOHY,
NOBMHHA OyTHM MIHIMAJIBHOI TPH 33JaHUX YyMOBaX, TOMY BHKOPHUCTAaHHS
MHOCTUPOJIOETOHY B TAKUX KOHCTPYKIISIX € AOLUUIbHIIINM.

TakuM 4YMHOM, HE 3HIMAIOYM MHUTAHHS MPO AKTYAJbHICTH JTOCHIIKEHb Y
rajxy3l BJIOCKOHAQJCHHS TEXHOJOTi Ta 30UIBIIEHHS OOCSATIB BUPOOHUIITBA
TpaJAMLIHUX MOPHUCTUX 3alOBHIOBAYIB 1 OETOHIB 13 CEPEAHBOIO IILIBHICTIO
500...1800 kr/m® Ha iX OCHOBi, HEOOXiZHO BECTH MOIMIYK aTbTEPHATHBHKX
MarepiaidiB 1 TEXHOJOTIM. VY 3B’SA3Ky 13 IIMM YyBary JOCIIJHUKIB JIaBHO
aKIIEHTOBAaHO Ha MOXJIMBOCTI PO3IIMPEHHS CUPOBUHHOI 0a3u W BUPOOHUIITBA
HOBUX IMOPUCTUX 3alIOBHIOBAYIB.

BucnoBok. CkiajeHO TOPIBHSUIBHY XapakTEPUCTHKY Ta  HaJaHO
peKoMeHaIi mo/0 3acTocyBaHHs Jerkux OeroHiB mpu miacunenHl JICTK. Ha
OCHOBI MOPIBHSAHHS OyJI0 BUBHAUYEHO HAMOUIBII €(eKTUBHUMHU KEPaAM3UTOOETOH
1 TIOJIICTUPOJIOETOH.

Ha cporogni TexHidyHa JOUUIBHICTH, EKOHOMIYHA €(EKTHUBHICTh Ta
MEPCIEKTUBHICTh 3aCTOCYBAHHS JIETKHX OCTOHIB y Pi3HUX Tally3sX OyJiBHHUIITBA
HE BUKIMKAIOTh CyMHIBIB. [Ipo 11e cBiq4aTh HE TIIBKU POOOTH BITUMU3HSHUX 1
3apyO1’KHUX YUCHHX, ajlie i CBITOBUI JOCBIJ OYyIIBHUIITBA.
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