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BIIJIUB BOJIOTOEMHOCTI JIECOBUX TPYHTIB
HA IMPOLHECH IX YIUIJIBHEHHSA YIAPHUM
HABAHTAXKEHHAM

'OnecrKka nepxaBHa akajeMis Oy/IiBHULTBA Ta APXiTEKTypH

B pobomi posensiHymi moxrnuei sudu i cmaH 800U i 2a3y 8 JIeco8UX IpyHMax, a makox eUKOHaHa OUiHKa
Ix sornozoemHocmi i easoemMHocmi. [oka3aHa 3anexHicmb yWinbHEHHS 8i0 3MiHU ¢ha308uUXx Crig8IOHOWEHb IPYH-
moeozo cepedosuuia. BukoHaHI y3azanbHEHHS ma aHari3 ennuey QisudHUX NMoKa3HUKIe 1ecosux rpyHmig i Ko-
ehiyieHmy eodoHacu4eHHs, sik 6a308020, Ha KinbKiCHi ma SKICHI napamempu rnpoyecy iX yuinbHEeHHS.

KnroyoBi cnoBa: yaapHe HaBaHTaXeHHs, YLiNbHEHHA, )a30Bi CNiBBIOHOLIEHHS, LWiNbHICTb ckeneTy, BO-
JOricTb, BONOrOEMHICTb

Beryn

Y OyaiBenbHIN NMpakTHI JUIS YIIUTFHEHHS MPOCINAI0YNX IPYHTIB IIMPOKO 3aCTOCOBYIOTHCS BaXKi
TpaMOiBKH. Y 3aralbHOMY BHIAJIKy I'PYHTOBE cepeloBHIle € Tpuda3Ho cucTeMoro. Ha mpouecu ymmins-
HEHHs, TIPH 1HIINX PIBHUX YMOBaX, BIUIMBAIOTH CKJII, CTaH i BHJ IPYHTIB, iX (i3WIHI XapaKTEPHCTUKH,
CTPYKTYpHa MIIIHICTh, BOJAA 1 T'a3, M0 3alOBHIOIOTH MOpH i iH. [Ipu nboMy Bu3HaYanbHUMHU € (a30Bi CITiB-
BiZJHOILECHHS IPYHTOBOTO CEPEIOBUILA.

Memoro pobomu € TOCIiIHKEHHS BIDTUBY (a30BHX CITiBBITHOMIEHB 1, 30KpeMa, BOJIOTOEMHOCTI JIeco-
BUX IPYHTIB Ha IapaMeTpHy HpoLecy HOoro yIliabHEHHs yIapHUM HaBaHTaKCHHSIM.

Bnaue gaszosux cnigsionoutenv na npoyecu ywjinoHenns. YiabHEHHS a00 CKOPOYEHHS 00Csry mop
IPYHTY CYIPOBOJKYETHCSI BATHCHEHHSIM 3 HUX Ta3y 1 BoAW. MOXIMBICTb X BUIAJICHHS B MPOLEC] YIIib-
HEHHSI CKOPOUY€THCS 1 BUKJIMKAE, B CBOIO UEPry, 3HWKEHHS ra3o- i BOZoNpoHUKHOcTi. Ha nmpoHukHICTH
TPYHTIB BIUTMBAIOTh TaKi ()aKTOPH, SIK: BOJIOTOEMHICTh, TPAaHYIOMETPUYHHUN CKIIal, (hopMa i po3Mip 4acTOK
CKeJeTy, 3MiHa IIIBHOCTI 1 BonorocTi i iH. Kiacudikamiro BOIOroeMHOCTI AJIsl JI€COBUX IPYHTIB MOXKHA
NPE/ICTAaBUTH YMOBHOKO CXEMOI0, HaBEJIEHOIO Ha puC. 1 :
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Puc. 1. Knnacuoikaist BOJIOTOEMHOCTI I'PYHTIB

Ioposa 6ooa. Ii cman i énnus na npoyecu ywinonenns. Boja, 1m0 3HAXOAUTHECA B HOPax IPYHTY,
MoOXke OYTH MOJIEKyJIApHO-3B'I3aHOI0 1 BiIbHOIO (rpaBiTamiiiHoro). Ii KiNbKiCTh OLIHIOETHCS BOJOTICTIO i
BOJIOTOEMHICTIO, sIKa BH3HAa4YaeThcs KoedilieHToM BogoHacuyeHHs. [Ipu HassBHOCTI TLIBKH MOJIEKYISPHO-
3B's13aHO1 BOJYW TJIMHUCTHHA TPYHT MOKE 3HAXOJIUTHUCS B TBEpAOMY 1 HamiBTBepaoMy cTaHi. BinbHa Bona
BU3HAUYAE HOTO TIIACTUYHUI Ta TeKy4ui cTaH. Ha migcraBi pe3yiabpTaTiB eKClIepUMEHTAIbHHUX JOCIIIKEeHb,
kiacudikarlis IpyHTOBUX BOJ BIiepine 3anporionoBana A.®. Jlebeneum [1].



Monexynapua 6onocoemuicmy. KimbKicTh MOJIEKYJISIPHO-3B'A3aHO{ BOAM OLIHIOETHCS MaKCUMAIILHOIO
MOJIEKYJISIPHOIO BOJIOTOEMHICTIO. HaBKOIO KOKHOI MiHEpabHOI YACTUHKH ii €IeKTPOCTATHYHUM II0JIEM
YTPUMYIOTBCS TUTIBKM MIiITHO- 1 TyXKO3B’s13aH01 BOAH, SIKi HE BUAAJSIOTHCS B MPOLEC] YIIIIbHEHHS 1 30epi-
TaloTHCA B YIIUTEHEHOMY IPYHTI.

B necoBuX IpyHTaX IUTiBKa MillHO3B’SI3aHOi BOJHM BU3HAYAE TiIPOCKOMNIYHY BOJOrOEMHICTb. Ii TOB-
IMHA, 32 PI3HUMHU JaHUMH, KOJIUBAETHCA Bix ogHOro a0 15...20 psaiB MONEKysl BOAM, PO3MIp SIKOI cTaHO-
BuTh 0,276 HM (HaHomeTpa). MakcumanpHa TITPOCKOIIYHA BOJIOTOEMHICTH MOXKE JOCATATH BEIHYUHH
8,0%.

ITyxko3B’si3aHa (IUTIBKOBA) BOJAA YTPUMYETHCS €IEKTPOMOJIEKYIAPHUMH CHUJIaMH 3uYeIuleHHs. Bona
He MOe GyTH BHaJeHa MEXaHIYHMM IIUIAXOM. i TOBIIMHA, 3a OMy6IiKOBAHUMH MaTepianaMu, 3MiHIOET b-
cs Bix 20..30 psiniB MOJeKysI BOAM JO JEKUIBKOX COTeHb. MaKCHManbHa MOJEKYJISIpHA BOJOTOEMHICTh Y
JIeciB MOXe gocaraT 3HaueHHs 16%. ToBmuHa MIIBOK 7S JIECOBUX IPYHTIB HE € cTabiIpHOIO, a 6e3mepe-
PBHO KOJIMBAETHCS B 3AJICKHOCTI BiJl 3MiH, 10 BiOYBaOThCs B 30Hi aepariii [2, 3, 4].

Kaninapna eonocoemuicme. [i 3HaUeHHS BH3HAYAETHCS KiBKICTIO BOMH, IO MiCTHUTBCS B KaImJIIpHin
kaiimi. [l mecoBUX CYITCKIB KamiJisipHEe BOJOHACHYCHHS BiOYBA€THCS NPU BOJOTOCTI, IO MEPEBUIILYE
MaKCHMaJIbHY MOJICKYJISIpHY Bojoroemuicts (W > 0,16; Sr> 0,44).

Pe3yabTaTtu gociaiikeHb

A.D. JlebeneBuM BUIUJICHO JIBA BUIW KaIlISPHOI BOJIU: KAIIPHO-TITHATA 1 KaIUISPHO-TIi IBIiIIICHA.
KaminspHo-migHATa YTBOPIOE KAMUIApHY KaiiMy HaJa piBHEM MiI3eMHHUX BOJ. B 11 Mekax HacHYeHHS IMOp
BOJIOI0 3HWKYETHCS J0 MOKPiBIi. B HammX MOCHiHKEHHSX BHCOTA KaMMIAPHOI KaWMH B JIECOBUX IPYHTAX
nocsirana 3,5...4,0 M. BusHaueHHsT XapakTeprCTHK (I3UYHOIO CTaHy JIECOBOI'O CYMICKY B MEXaxX Kamisip-
HOi KaliMU Ha JUISHIN OYAiBHUIITBA IIEIFOJIO3HO-TIAIIEPOBOr0 KOMOIHATY, PO3TAllIOBAHOTO Ha MepIIiii Haj-
3araBHiN Tepaci, B 200 M Bix miBoro Oepera p. JlyHaii B [3MainscekoMy paifoHi, CBiZYaTh PO 3HWKEHHS
KamJIsIpHOI BOJOTOEMHOCTI Hall piBHEM MiA3eMHUX BOJI. 3aiKcoOBaHO 3MEHILIEHHS KOe(ilieHTY BOJOHACH-
yenHs Bix 0,97 Ging piBHs migzemuunx Box 10 0,71 M Ha Bigcrani 2,0...3,0 M BuIle ioro mo3Hadku [5, 6].

KaminsipHo-mifBinena Bojia 3'BISETHCA B 30HI aepallii K pe3yibTar aTMoc(epHHX omajiB, abo Ha-
KOIMYYETHCS BHACIIOK TOCMOAPCHKOT JisSUTbHOCTI: 3pOIIEHHs, BUTOKH 3 BOJJOHECYYMX KOMYHIKAIii Ta iH.

BunpoOyBaHHsT pyHIaMEHTHIX KOHCTPYKLIH B YMOBaX 3aMOYYBaHHSI CTBOPIOE JIOKAJIbHY 30HY Kali-
JIIPHO-TIABIIICHOTO 3BOJIOXKEHHA. MicIieBe 0OBOAHEHHS OCHOBH JOCTITHUX (DYHIAMEHTHHX KOHCTPYKITiH
YTBOPIOE TiJi HUMHU IPYHTOBI MAacWBH 3 KalUIIpHO-IiABIIIeHOI Bogo0. Ha ogHOMY 3 MalijaHYWKIB B M.
Opeci BUKOHaHI JOCHTIHKEHHsI 3 BU3SHAYEHHS XapaKTEPUCTUK ONOpY IPYHTIB IpU BUNPOOYBaHHI OypoHal -
BHOI TaJli B yMOBax JIOKaJIbHOT'O 3aMO4yBaHHS ii ocHOBHU. [lans BumpoOyBaHa Tpudi 3 iHTEpBaIaMu Mix
BunpoOyBanHsamMH 37 1 29 ni0. Ilepex mepmum BUIpoOYyBaHHSIM 3aMOYYBAaHHS TPUBAIO 3 TIDKHI 3 BUTpa-
Tor0 BoM Onu3bko 80M°. Tlepen APYruM i TPETiM - TPUBANICTh 3aMOYYBAHHS CKIIANA 110 BA TIDKHI 3 BHU-
TPATOKO BOAM BiAMOBinHO 6mi3bK0 45 i 40 M. [Tpu 3aranswiit BuTpari Boau piBHiit 165 M° 3HAUeHHS KOe-
¢iieHTa BOIOHACHYCHHS 32 TMTMOMHOIO KonmBaiucs Bif 0,76 no 0,84 [7].

IIpu BunpoOyBaHHIX NOCTiAHNX (YHIAMEHTIB, B YMOBaX TPHUBAJIOTO 3aMOYYBAaHHS iX OCHOB, CEpEIHE
3HA4YeHHsI KoedilieHTa BogoHacuueHHs He nepesuiryBano 0,75. Tak, B 1ocmiJKeHHIX npoueciB aedhopmy-
BaHHs IPYHTIB B OCHOBI JOC/IiAHOrO (yHIaMeHTy miomero 1,0 M° IpH TPHBAIOCTI GE3epepBHOTO 3aMOdy-
BaHHS TPOTsATOM 36 110, BOJIOTICTh B cepearboMy mmigsummiacs Bix 0,17 mo 0,24, mo BimmoBigae 3MiHi
koedimienTa BogonacnueHHs Bix 0,49 mo 0,69 [5].

o BinbHOT (rpaBiTariitHoi) BiTHOCUTHCS BOAA, III0 3HAXOIUTHCA B TIOpaX, 1 MEPEMIMIAETHCS i AIEI0
CWIIM TSOKIHHS. B OCHOBHOMY, Ile Bojia B KPYITHUX IMOpax, TPIMIMHAX 1 MOpoXHUHAX. [li BIDTMBOM CHIH
TSOKIHHS BOHA MOXKE TIEpEMIIIaTHCS B TTOpax — pyXoMa BiJIbHA BOJa, a00 3HAXOIUTHCS B 3aMKHYTHX ITYCTO-
Tax i mopax — HepyxoMa. 3a IIeBHUX YMOB BOHA MEPEXOIUTh B KanisipHuid cTad [1]. B necoBux mopozgax 3
BHCOKO0 TmopucticTio (1o 50...55%), BinbHA BOJa B MOpax CIIOCTEPIraeThCs, SK MPABUIIO, HUKYE PiBHSA
MA3EMHUX BOI,.

T'azosa cknadosa obcsazy nop. BIB Ta30B0oi CKIaI0BOT 3aJIEXKHUTH BiJl CKJIaMy 1 CTaHy IPYHTOBOTO Ce-
peIOBHINA, IO BH3HAYAIOTH ii Ta30- 1 BOAONPOHUKHICTE. [Ipolec ymIijbHEHHS CYMpPOBOIKYETHCS 3MEH-
HICHHSIM 00’€My IOp, HACHIJIKOM SKOTO € BUTHCHEHHS ra3y, a TaKoK HOTO 4acTKOBE 3alllEMJICHHS 1 CTHC-
HeHHs. KiTbKiCTh Ta3y, 10 3aI0BHIOE TIOPH IPYHTOBOT'O CEPEAOBHINA, HaIalli OymeMo Ha3WBaTH ra30€MHiC-
TIO.

BurtucHeHHs Ta3y B mpoIieci YIIiJIbHEHHS IPYHTY 3aJIeKUTh BiJl 1OT0 Ta30MPOHUKHOCTI, Ha 3HAYEHHS
SIKO1 BIUTHBAIOTH (popMa 1 po3Mip YacTHHOK, MIUTBHICTH CKENETy 1 BOJIOroeMHicTh. [lpu piBHIN Bosorocrti



ra30MPOHUKHICTh 3HMXKYETHCSI NIPHU 3MEHILIEHHI po3Mipy YacTHHOK. IIpu po3mipi wactoxk menume 0,5 MM
ra3oNMpOHMKHICTh MPAaKTUYHO 3HUKAE MpH Bosorocti piBHOI 20...30% o0'emy mop [3].

Bnaue eazo- i 6onocoemmnocmi Ha npoyecu ywjinbHeHus: yoapHum HasawmagicenHam. OCOONUBICTIO
yIlapHOTO HaBaHTA)XEHHS € YMOBHO-MUTTEBA i Ilepeaaya Ha ylIiibHeHY oBepxHIo0. IIpu kopoTkouacHOMY
yIapHOMY IMITYJIbCl BiTOYBA€ETHCSI CKOPOUEHHS 00CATY Mip MPU B3aEMHOMY MEepEeMillleHHI YaCTHHOK IPYHTY
B pe3yJIbTaTi pyHHYBaHHS CTPYKTYPHHUX 3B'A3KIB Ha KOHTaKTax MiHEPaIbHUX YaCTOK.

Hacumigkom ckopodeHHs 06csTy 1Op € BUTHCHEHHS 3 HUX BOJH 1 ra3y. Bona mpakTHyHO HECTHCIHBA, a
ras cTHCKaeThes. IIpH KOKHOMY YIapHOMY iMITyNbCi BiiGyBaeThcs CTHCHEHHs rasy. Moro BumanmeHns i3
MOp 3aJICKUTH BiJl TA30MPOHUKHOCTI TIOPOIIH, SIKA 3HIKYETHCS 3 IMIIBHUINEHHSM IIUTHBHOCTI 1 Bolorocti. B
NpoLeci 3HWKEHHS Ira30- 1 BOAZOIPOHUKHOCTI CTUCK 3aTUCHEHOI'O Ta3y CTBOPIOE JAOAATKOBHH THCK Ha IO-
POBY BOAY, CHPHUSAIOYH ii BUTUCHEHHIO. 3HUKCHHS IIPOHUKHOCTI IPYHTY 0OMEKY€e CKOPOUEHHS 00cAry mop.
B 1abn. 1 i Ha puc. 2 HaBeneH] y3araidbHEHI HaMHU PE3yNbTAaTH OMYOJIKOBAaHUX JOCITIKECHb BU3HAUECHHS
BIUIMBY MOYaTKOBOI BOJIOTOEMHOCTI JIECOBUX IPYHTIB Ha XapakTEPUCTUKH YILIJIbHEHHS.

Taomuus 1
XapaKTepUCTHKH CTaHy IPYHTIB JI0 i CHA YIIiITbHEHHS BXKUMH TpaMOiBKaMu
XapakTepUCTUKU CTaHy TPYHTIB
NeNe ) 3 JI0 YHIIJIbHEHHS IicIs YIiJTbHEHHSI
Micto § pq Ha TimbuHI, M | S, , P +| Fice-
Z| w, | Pdas | S, k[la | pena
no. | r/em® | mo. | 00 | 05 |cepen. O
1 | I'po3nmii 1/0175| 142 |053]1,73| 168 | 161 085 16 | [11]
2 | Bomxkcpkuit K-A 210105 | 1,53 |0,36| - 1,87 | 1,78 | 0,74 | 151 [9, 13]
Boarorpaacek. 001. K-/ 2.2 0,106 | 1,65 | 0,36 | - 203 | 1,86 |0,98 151 |
3 | Tonpsari 310105| 153 |0,37/198 183 | 1,76 | 091 | 25 [8]
4 | I3main, Bigm.5,0 41| 0,20 | 1,39 | 0,69 | 1,68 - 1,61 (0,88 | 15 [6]
Oupnecek. 001, Bigm.4.3. [4.2| 0,22 | 1,37 | 0,70 | 1,73 - 1,57 | 1,0 | 15
5 | HabGepexHi yennu 5 - 1,54 - 1187|182 | 1,75 - 129,2] [10]
6 | Hadrorepminan 6.1| 0,14 | 1,44 /0,48 1,82 - 1,74 | 0,8 | 27,6
Opnecbk. 0071. 6.2 0,11 | 1,40 | 0,34 |2,04 - 1,78 | 1,0 | 27,6 |[9; 13]
6.3 0,12 | 1,40 | 0,34 1,90 - 1,84 0,79 148,0
7 | PoctoB Ha [lony 710145 |142 041|190 | 1,87 | 1.78 |0.93| 20 [12]
BousrogoHcbk 72,0165|148 |053]180] 1,75 | 1.72 |0.89| 20

IMpumitka: ranOvHa BU3HAYCHHS IOKa3aHa BiJ] MO3HAYKH YIIJIbHEHOT MOBEPXHI, a CEPEAHE 3HAUCHHS - B MEXax [NIHOMHU 30HU
VIIUTEHEHHS

I[1pu ymiineHEHHI IPYHTY 3 BOJIOTICTIO, III0 HE NMEPEBHIIYE MAaKCHMAJILHOI MOJICKYIJISIPHOI BOJIOTOEMHO-
CTi, BUCOKA Ta3oNpOHHUKHICT 3a0e3neuye BUIAICHHS ra3y B mpoueci yurineHeHHs. O0csr 3B's13aHOT BOAH
30epiraerbest. B pe3ynbrari yminpHeHHS MaKCUMallbHI 3HAUYSHHS IIITPHOCTI CKelleTa Ha Mo3Haulli IMOKpPiBIIi
VIIIEHEHOT0 MACHBY JOCATal0Th 3Hauenb 1,9 ... 2,0 r/em’.

3 miABUILEHHAM KaminsgpHoi BonmoroeMmHocti mpu S, = 0,4..0,55 3HMKyeTbCS Ta30MPOHUKHICTD 1

3'IBISETHCS 3aTHCHEHHUI Ta3, M0 MEPENIKOKae MaKCUMAIbHOMY VIIIIbHEHHIO. B 1IbOMY 1HTEpBai Mak-
CHMaJbHI 3HAaYeHHS IJIBHOCTI cKejera mocsraroTth 1,75...1,85 r/em®. [Ipu xoedimieHTi KaminsApHIA BOJO-
HacudeHocTi S, B iHTepsani Bix 0,55 no 0,7 MakcuManbHI 3Ha4Y€HHS IMIIBHOCTI CKeJIETa Micisl YIIIJIbHEH-

Hs HE TepeBUINYIOTH 1,75 r/em’.

[TigBumeHHST KanUISIPHOT BOJIOTOEMHOCTI TIPU3BOIUTE JI0 3MIiHM TaKUX MapaMeTpiB yIIIILHEHOTO TPY-
HTY, SIK CTPYKTYpHa MIiLlHICTb, BOJO- i ra30MPOHMUKHICTh. HasBHICTD KamiJsipHOI BOAW CHPHSIE MPOSBY Tif-
PaBIIYHHX IMITYJIBCIB B TTIOPOBIH BOJII MPU KOKHOMY yapi TpaMOyBaHHS, SIKi pyHHYIOTh CTPYKTYpPHI 3B's13-
KH MK MiHEpaJIbHUMH YaCTUHKaMU. 3allleMJICHHsI 1 CTUCHEHHS ra3y oOMexXye CKopoueHHs oOcsary mop. B
pe3yNbTaTi BHHUKAIOThH TOMepedHi nqedopmartii, sKi € HaCIiaKoM 3MiHH (GopMu yIIiibHeHoTo 00csry. Ilo-
HIDKEHHS YIIUTBHEHOT TOBEPXHi € HACIIKOM JIBOX MPOIECIB: YIIUTFHEHHS 1 MTOMEPEYHOT0 PO3IHPEHHS.



Pd,com

° 62 22
_3 2,0 e l.
= \
519, L
(] 6.3 ']
g 1,8 21 \_gi J2
g 17 .]\___ 42
= oF
§ 1,6
0,3 0,4 0,5 0,6 0,7 S:

KoediLlieHT BODOHACHIEHHS, I.0.

Puc.2. 3anexHicTh MaKCHMMAaJIBHOTO 3HAYSHHS IMUIBHOCTI CKENETy YIIITBHEHOTO IPYHTY Bia KoedillieHTy Horo BojoHa-
cuuenns. [{udpamu nokazani ingexcu i3 Tadbmmmi 1.

B Ta0:1. 2 HaBeneHi pe3yIbTaTH BU3HAYCHHS BIUIMBY 3MiHM BOJIOTOCTI Ha IapaMeTpu NpOLECy YIIilb-
HEHHS JIECOBUX TPYHTIB.

[Ipu BomorocTi MeHIIe MakCHMaJIbHOI MOJEKYISIPHOI BOJIOTOEMHOCTI (O6mm3bko 16% mms ecoBmx
IPYHTIB) TUTiBKa 3B'I3aHOT BOJAM HABKOJIO YACTHHOK HE BIUIMBAE Ha MPOLECH YIIJIBHEHHS, SIKI CYIPOBO-
JOKYIOTBCSL 3HIDKEHHSIM MTOPHCTOCTI. BHcOKa ra3onpoHUKHICTE CIpHs€E BUIBHOMY BHIQJIECHHIO ra3y i3 mop
IPYHTY. YIIITbHEHHS BiI0YBa€THCS MEPEBAXKHO i IUIOMIEIO MiAOMIBH TpamOiBku (6m3bpk0 90%) 3 He3Ha-
YHUM TMOTIEPEYHUM PO3IIUpPEHHsM (iHIekcH 6.2 1 7.2 tabn.2).

Tabmuws 2
BB BoJiorocti Ha mapameTpH YIIUIbHEHOTO TPYHTY
Tunexe w, Scom » Hy ' Hcom' Pd » pd,comv €, Ens Spv 1Sk /scon Sy v,
A.0. cM M M |reM| pead A.0. I.O. cM | mo. | cm | AO.

1 0,175 | 43 22 | 1,77 |142| 161 0,195 | 0,118 26 | 0,60 | 17 | 0,20
4.1 0,20 64 25 | 186 |1,40| 1,55 0,256 | 0,097 24 1038 | 40 | 0,31
6.2 |0115| 69 345 | 2,76 |141| 1,72 0,20 0,18 62 | 090 | 7 | 0,05
72 10116 | 52 3,70 | 3,18 |148| 1,70 0,141 | 0,13 48 1 092 | 4 | 0,04

HpuMITKH: W; py 5 Py com — CEPEAHI 3HAYEHHS BOJIOTOCTI i LIUILHOCTI CKENETA IPYHTY 1O 1 MIC/s yIIUIbHEHHS, B MEXKaX TIMOu-

HU YIIIBHEHHS; Syoy — NOHIKEHHS YIIBHEHOT MOBEPXHi — OCIAaHHS B PE3YJIBTATI YIUUIBHEHHS; ¢ =S . / H,, — 3arajbHa BiZIHO-
cHa aedopmaris; H, - DIMOMHA YIUIBHEHHS]; H ,, — NOTYXXHICTb YILUIBHEHOTO 1pa; ¢ =1—p, /p d, com™ BiZiHOCHA nehopmartis

S, — 4JaCTUHa OCi,I[aHHH, BHUKJIMKaHa TOINCPEYHUM

YIIUIbHCHHS; Sn =g, 'Hy — HYaCTUHaA OC1IaHHA BHACIIOK YIIUIbHCHHS; SV = Scom -5,

PO3IIMPEHHSAM; v =S, /2 Sy, — KOCQILIIEHT MONEPEIHOTO POMIMPEHHSL.

com

[Tpu HassBHOCTI TpaBiTalliifHOl (KamiIsipHOi) BOJOTOEMHOCTI 3 11 301NBIICHHSIM MiJABHUIIYETHCS BILUIHB
MIKpOTiApaBIiYHUX IMITYJIbCIB B MOpax IPYHTY, BUKJIMKAHWX YAapoM Bix mafiHHg TpamOiBku. HasBHICTH
KalJIsIpHOI BOJIOTOEMHOCTI 3HMXKYE Ta30- 1 BOAOIPOHHUKHICTh IPYHTIB, CHPUSIOUM 3HAYHOMY MiABHLICHHIO
BHYTPIIIHBONIOPOBOTO TUCKY. B yIiapHEeHOMY 00Cs3i, MOPS 3 YHIUIBHEHHSIM, 3'IBISIOTHCS Jedopmartii
roriepedHoro posmupeHHs. Tak mpu ontuMainbHii BomorocTi (1, Tabm.2) - 60% BeTWYMHM 3arajgbHOTO
3HM)KEHHSI YIIIIbHEHOI TIOBEPXHI € HACHIAKOM YIIinbHEHHs, a 40% - pe3ynbTaT HONEepedHOro pO3IIHpEH-
Hs. [Ipu 20% - BigmosigHo 38 1 62% (4.1. Tabn.2).

BucHoBxku

1. Ha mpotiecn quHAMIYHOTO YITUTBHEHHS JISCOBUX IPYHTIB BIUIMBAE iX BOJIOTOEMHICTb.

1.1. Ipu Bosorocti piBHOT 200 MEHILIE MAKCUMAIILHOT MOJIEKYJIIPHOT BOJIOTOEMHOCTI YIIIIbHEHHS Bi10 Y-
BA€THCSI, MEPEBAKHO, ITiJT TIOMIEO MiAomBH TpamOyBaHHS (10 90% Bix 00'eMHOTO OCimaHHS) MPU HE3HAY-
HOMY HONIEPEYHOMY PO3IIMPEHHI YIIUTEHEHOTO 00CTY.

1.2. MaKcHMaNbHA LIIbHICTh CKENETY IPYHTY MOXE JOCATaTH BETHUMHU 2 I/CM’, IPH CEpeHbOMY 3Ha-
YeHHI B MEXKax YIIIHEHOT0 sapa 6amsskomy 1,7 r/em’.

2. HasBHicTp rpaBiTaniifHoi (KamiIsipHOi) BOJIOTOEMHOCT] 3HMKYE MOXJIMBICTD YIIUIBHEHHS. BUHHKaIOTh
moniepedHi medopmariii, IO 3pOCTAOTh 13 MIABUIICHHSIM BOJIOTOCTI, IO € HACIIIKOM 3MIHOIO (POPMHU YIITi-
JTEHEHOTO 00CsTYy.



2.1. Ilpu Bosorocri 0,175, orpuMaHnoi micis MonepeaHbOro 3BOJIOKEHHS, MAKCUMaJIbHa IIIIbHICTh CKe-
nery micns ymgineHeHHs ckmana 1,72 r/em® npu cepemmpomy 3magenni 1,61 r/em®. Ilpu Bomorocti 0,20 -
BignosigHol,611 1,55 r/em®,

2.2. 3HIKEHHA NMOBEPXHI YIIUIBHEHOTO IPYHTY 3a PaXyHOK 3MEHILIECHHS [TOPUCTOCTI IIPU HOTO BOJIOTOCTI
0,12 cxnano 90% Bix 3aranbHOI BETUYMHU 3HIDKEHHS. 301IbIIEHHS BOJIOTOCTI IPYHTY 3MIHIOE 1€ CITiBBiJ-
HoIIeHHs, BignoBigHo: 0,175 - 60% 10,20 - 38%.
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INFLUENCE OF MOISTURE CONTENT OF LOESS SOILS
PROCESSES OF THEIR SEALS SHOCK LOAD
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The paper studies the possible types and condition of the water and gas in the loess soils, as well as the estimates of
their water capacity and gas-saturatious. It also shows the correlation between the sealing and changes in soil phase ratio.
The generalization and analysis of the influence of loess soils physical parameters and water saturation ratio as the basis on
quantitative and qualitative parameters of the process of soils sealing carried out.
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BJIUAHUE BJIAT'OEMKOCTH JIECCOBBIX T PYHTOB
HA ITIPOLECCHI UX YIIJIOTHEHHUSA YJIAPHOM HATPY3KOU

'Onecckas rocynapcTBeHHas aKa{eMis CTPOMTETLCTBA U APXHTEKTYPHI

B pabome paccmompeHbl 803MOXHble 8Udbl U COCMOsIHUE 800bl U 2a3a 8 /IeCCO8bIX 2pyHMax, a Mmakxe 6bINosIHeHa
OUEHKa ux griazoemKocmu u 2azoemkocmu. [lokazaHa 3agucuMOCmb YIMIIOMHEHUSI OmM USMEeHeHUs! ¢ha308biX COOMHOWeHUU
2pyHmosou cpedbl. BbinonHeHbl 0606weHuUe U aHanu3 enusiHUs ¢huduyecKux rnokasamesiel f1ieccosbiX 2pyHmMos u Koaghgu-
yueHma 8000HachIlWeHUs!, Kak 6a308020, Ha KONUYECMBEHHbIE U Ka4eCMBeHHbIE napamMempbl NPOUEcca Ux yraomHEeHUs.
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