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IMocTanoBka npoodjaeMbl. HeOOBIIHO TO, UTO TP OJMHAKOBOM TONIIWHA KHPITHIHOW U CaMaHHOM
CTCHBI, IJIOTHOCTh KHPIMYHOH M CaMaHHOW KIAJKU OAMHAKOBBI, OAMHAKOBAa KO3 UIMEHTHI
TEIUIONPOBOIHOCTH 3TUX MATEpUANIOB, HO B CAMAHHOM JIOME€ 3HAUYUTENbHO TEIUIee B 3UMHUN MEPHUO/,
cylie, HaMHOTO CBOOOJHEE ABIIIUTCS U BOOOILE YEJIOBEK B TAKOM IOME YYBCTBYET ceOsl HAMHOTO
30pOBEE, YeM B KHPIUYHOM. YUHUTBIBAas 3TO, & TAKXKE B CBS3M C HMHTCHCHBHBIM 3arpsi3HCHUEM
OKpY’Kalolllel cpenpl, HAM HEOOXOAMMO BEPHYTbCA K CaMaHHOMY CTPOMTENBCTBY. [IOHSATHO, 4TO
TAaKOW BO3BpaT MOJDKEH OBITh OCYIIECCTBIECH Ha KAaueCTBEHHO HOBOM TEXHHYECKOM YpPOBHE. JTO
COBPEMEHHBIE TEXHOJIOTMM IIPOM3BOJCTBA CAMaHA, CTPOMTEIBCTBO HE TONBKO KOTTEMKEH 3a
npefesaMy ropoja, HO W IIKOJ, AETCanoB, OOJbHMI[ HE TOJBKO B CEIbCKOM MECTHOCTH, HO U B
ropogax. B 3Tom ciyuae 0THOBPEMEHHO C KOJIOTMUECKOW pelaeTcs M 3KOHOMHUUEcKas mpobiema.
Benp 1aBHO M3BECTHO, YTO CAMAHHOE CTPOUTEIBCTBO SIBISIETCS CAMBIM JICIIEBBIM BHJIOM BO3BEIECHUS
31aHUN.

Ananau3 nyoankanuii. [IppMeHenne TIuHbl A1 CTPOUTENBCTBA 3/1aHUN U COOPYKEHUI U3BECTHO
C He3anaMATHBIX BpeMeH. Takue 37aHus U COOPYKEHHS CTPOWIIMCH B OOJNBIIOM KOJHMYECTBE €IIe B
IpeBHeM Erumre, a B HacTosIee BpeMs OUYEHb MHOTO CaMaHHBIX BO3BEIEHO MOCTpoeHO B CpenHen
Azun u bonrapuu. [Iupoko MpUMEHAIOCHh CTPOUTENBCTBO U3 INIMHBI B YKpauHe U B LleHTpanbHOMN
Poccumu [1; 4].

Oco60 caenyeT OTMETHTH OOJIBIION M NPOAOJKHUTENBHBIA OIBIT CTPOUTENHCTBA W3 TJIHHBI B
I'epmannn. Tak, B r. BeitmsOypr Ha Jlone B 1836 romy Oputo mocTpoeHO 36 NBYXSTaKHBIX 3IaHUMH,
TpeX dTaxkHbIH (aOpHUYHBI KOPIyC W OJHO 3[aHHE Ha KOCOrope, UMelollee ¢ OJHON CTOPOHBI MSTh
JTaXKEH.

[Tocne IlepBoit MupoBoi#i BoiiHEI B ['epMaHMM BO3HHKIIA TIpoOIeMa OBICTPOrO BOCCTAHOBIICHUS
ropogoB u ceneHuil. OOo0OIIEHWE YyKE€ WMEBIIETOCS ONBITa CTPOMTEILCTBA W3 CaMaHa,
MOJIOKUTENIbHBIE PE3YyJIbTaThl IPOJOUKUTENBHON JKCIUTyaTallud paHee IOCTPOSHHBIX 3JaHHM
MO3BOJIWJIM  CTPOUTENSIM TPUHATH PEIICHHE O BOCCTAHOBICHMH 3JaHUN IyTeM CAaMaHHOIO
crpoutenscTBa. B 'epmanuu 1919-i1 rog Ha3pIBalOT TOJOM BO3POXKICHUS CTPOUTENHCTBA U3 CaMaHa.
B »3TOT mepuon u3 3TOr0 Matepuaia BO3BEACHO OYEHb OOJBINOE KOJMYECTBO OJTHO- M JBYXITAXKHBIX
3IaHUM pa3IMYHOro Ha3HaueHus [1].

B 20-e roas! npouutoro croietust AoKTop TexHnueckux Hayk U. K. MnbpkeBnd npoen oOuupHble
oOcienoBaHus 34aHUNH W JOPYTHX COOPYKEHHMH, TOCTPOEHHBIX M3 caMaHa. lIpencraBieHHOE HM
3aKJIIOUYEHHE CBOJAMUTCS K CleAylomeMy. Y 3[JaHui M3 camaHa JO0CTaTO4YHasl JOJTOBEYHOCTh. Tak,
Hanpumep, Ipuopaackuii nBopen (3nanue ropozckoi mymel) B ['atunne (Poccus), moctpoeHHsit 125
JIET TOMY Ha3aJl, SKCIUTyaTUPYETCs TI0 HacTosIee BpemMs [7].

YOenurenpHO JTOKa3aHO, YTO MPH HAJJIEKAIIeM BBIMOJHEHHN CTPOHUTENBHBIX PA0OT B KHIIBIX
CaMaHHBIX MMOMEIIECHUIX COBEpIIEHHO cyx0. Oco00 oTMeUYeHa XOpollas €CTECTBEHHAs] BEHTHIISLHSA —
oOMeH Bo3ayxa uepe3 Mmopsl creH. ONbIThl OKa3ajiM, YTO OHA JJIsl CAMAHHBIX CTE€H B HECKOJBKO Pa3
Jydine, 4eM Juist KuprnuiHbeix. Ko duimenT TenaonpoBogHOCTH caMaHHBIX CTEH HAMHOTO HUXKE, YeM
JUTsL OOBIYHBIX KUPIMYHBIX WIIN OETOHHBIX.

OTHOCUTENBHO  TEXHOJOTMM — 1O HallMM  JaHHBIM, JO  HACTOSAIIEr0  BPEMEHHU
COBEpIICHCTBOBAHMEM TEXHOJOTHMH (OpPMOBaHHS camMaHa CTPOMTENM HE 3aHUMAINCh —
MCIIOJIb30BAJIaCh TEXHOJIOTHS, OCBOCHHAS elnle B ApeBHeM Erumre.

Heas padorsl. PazpaboTarh panyoHaIbHBIN cOCTaB MIMHOCOJIOMEHHON cMecu Uit (POPMOBaHHS
camMaHa U TEXHOJIOTHIO €T0 MPOU3BO/ICTBA C NCIIOJIB30BAaHHEM COBPEMEHHOTO 000PY/TOBAHMS.

Panee BBHIMONHEHHBIMH HaMH WCCIENOBAaHMAMH yOETUTENHFHO JOKAa3aHO, UTO CaMbIM
3 eKTUBHBIM sBNseTCA cnoco0 (OpMOBaHUS caMaHa METOJOM MPECCOBaHUS — KakK IO
NPOU3BOJAUTENBHOCTH (POPMOBOYHOTO OOOPYAOBaHMS W MPOAOJKHTEIBHOCTH CYIIKH, TaK M IO
Ka4ecTBY camMaHa, ero ToBapHoMy BHy [2; 5].

Hwxe mnpuBeneHbl pe3ynbTaTbl HCCIEIOBAHUN 10 JaJbHEHIIEMY COBEPIICHCTBOBAaHUIO
paccMaTpUBaeMoro crocoda Mpou3BOJCTBA CaMaHa.

B Hacrosiimee BpeMst siBisieTcsi HanOoJiee COBEPILIEHHBIM CIIOCO0 M3TOTOBJICHUSI caMaHa, KOTOPBIH



BKIIFOYAET TPUTOTOBJICHUE TJIMHOCONIOMEHHON cMecH, YKIaaku ee B (GopMy, YIUIOTHCHHE
NPEeCCOBaHUEM M C TMOCIEAYIONIYI0 CYIMKY OTGOPMOBAaHHBIX H3JIENUH, TpPU OTOM Tepen
MIPUTOTOBJICHUEM TJIMHOCOJIOMEHHON CMECH COJIOMY (COJIOMEHHYIO CEUKY) BBIJICPKUBAIOT B BOJAC Ha
MNpOTsHKeHUU 7...13 CyTOK M 3TOH k€ BOJIOM 3aMeIInBaroT cMech [3].

Ho mpu npumeneHnn 3toro crnocoba He MOIHOCTHIO UCHONB3YIOTCS BO3MOXKHOCTH COJIOMEHHOU
CCYKH KaK apMHpPYIOIIEr0 MaTepualia, TaKk KaK MOBEPXHOCTh COJOMBI TOKPHITA KPEMHE3EMHCTHIM
BEIICCTBOM, KOTOPOE OYEHb OCIAONISIeT aare3ul0 COJIOMBbI C TJIMHON, 3TO HETaTHMBHO BIUSCT Ha
KOHEUYHYIO TIPOYHOCTh CaMaHa U JIPYTHe €ro CBOWCTBRA.

OTtmedeHHas mpobiieMa pemaeTcsi TeM, YTO B HOBOM IPEAJIaraéMoOM CIOoco0e COIOMEHHYIO CEUKY
BBIICP)KUBAIOT B HM3BECTKOBOM MOJIOKE M O3TUM JK€ H3BECTKOBBIM MOJIOKOM 3aMCIIMBAIOT
TJIMHOCOJIOMEHHYIO CMeCh [6].

[Ipy  BBIMONHEHWW  WCCIENOBAaHMH JUis  (OPMOBAHHS  OKCIIEPHUMEHTAIBHBIX  00pa3IoB
15 x 15 x 14 ¢cM 13 TJIMHOCOJIOMEHHBIX CMECEH MCIOIBb30BANIN CIICAYIONIUE MATEPUAIBL:

- IJIMHA U3 MecTopokaeHus c¢. HoBoanekcanaporka (JaenponerpoBuuna);

- MIIIEHWYIHAs COJIoMa B BUAC COJIOMEHHOH CeukH (4...5 cMm);

- mBecTh Bo3ayiHast (JICTY BB.2.7-90-99);

- Boma Bogonposoanas (JICTY BB.2.7-273. 2011).

H3BecTKOBOE MOJIOKO MONy4Yaid MyTeM PACTBOPCHHUS HM3BECTH B BOJC B COOTHOHIeHWH 1 @ 5
(13BecTh : BOIA).

CocTaBbl TJIMHOCOJIOMEHHBIX CMECEH, KOTOPbIE UCIIOIb30BAINCH ITPH BBHITIOJHECHUH UCCIICIOBAHU,
MpHUBEICHHBI B Ta0nuie 1.

Tabruya 1
Cocmagbul 2IUHOCOIOMEHHBIX cMecell
Pacxonpl maTepuanon
Enunmmna npu criocode hopMoBaHHS
Marepuaibt —
H3MEPCHHA paHee NpenIoXKeHHbIH N
HOBBIN CIIOCO0
croco0
I'muna KO/MS 1480 1480
CosioMeHHas ceuka Kkr/m® 47 47
H3BecTKOBOE MOJIOKO ame - 570
Bona M 570 -

Jis mpUTOTOBNIEHHST TIMHOCOJIOMEHHOW CMECH WCIOJIb30BAM CMECHUTENh MPUHYIUTEIBHOTO
neiictBusi  Cb-80 (poropHbiii cmecurens). s ¢dopmoBaHus 00pas3lioB METOAOM IPECCOBAHUS
MCIIOJIB30BaANIM THpaBIndeckuii mpecc [1-125.

[Ipu wcHbITaHUK TIPEUIOKEHHOTO Crocoba mepea GopMoBaHHEM O00pas3loB caMaHa OTACIbHBIC
HABECKU COJIOMEHHOU CEYKH JIJISl OTpeeieHHs PallMOHATIFHOTO BPEMEHH BBIIEP)KKH TPEABAPUTEIEHO
BBIZICP)KUBAJI B U3BECTKOBOM MOJIOKe 5, 6,7, 8,9, 10, 11 cyToxk.

3aTeM, HCMONB3YS KAXKIYI0O HABECKY COJIOMEHHOW CEYKM M COOTBETCTBYIOIIMM HW3BECTKOBBIM
pacTBOp (M3BECTKOBOE MOIIOKO), TOTOBWJIM TIWHOCOJIOMEHHYIO CMeCh B CMECHUTENe J0 ee
OJTHOPOJTHOCTH.

s opmoBaHusi 00pa3IloB caMaHa 10 paHee M3BECTHOMY CIOCOOY HMCIIOJIb30BaIl COJIOMEHHYIO
CeuKy, BbIIep)KaHHY0 B Boie 10 cyTOK ¥ MOJyYeHHBIN 3a 3TO BpeMsi BOJIHbII pacTBop [3; 4].

Bce oOpasipr hopmoBann myteMm mnpeccoBaHust mnoj nasierweMm 2,2 Mlla. OrdopmoBaHHBIE
o0pa3ipl TOABEpraid CYyIIKE B ECTECTBEHHBIX YCIOBHSX JO IOCTOSHHOW Macchl. Pe3ynbpTaTsl
WCITBITAaHUH 00pa3IoB MPUBEICHEI B TAOTHIIE 2.

PesynbTarhl uccneoBaHuid (Tabn. 2) MOKa3bIBAIOT, YTO MPU BBIICPIKKE COJIOMEHHOW CEYKH B
M3BECTKOBOM MOJIOKE TPENOCTAaBIISIETCSI BOSMOKHOCTD IMOBBICUTH NMPOYHOCTH camaHa Ha 25...30 %.
IIpu aTOM panmoHabHAs TPOAODKUTEFHOCTD BRIIEPKKH cocTaBuia 7...10 cyTok.



Puc. Buo obpazyos camana 6 3a8ucumocmu 0m npoooiCUmenrbHOCHU UCNbIMAHUL HA
s00ocmouxocmy: 52 — 0bpaszey, u320MosIeH bl N0 PAHEe NPUMEHABUIELICST MEXHOL02UU,
55 — mo arce, uze0MOBIEHHBII NO HOBOU MEXHON02UL, d — 8UO 0OPA3U08 NpU
NPOOOJINHCUMETbHOCIU UCTLIMAHUL OOHU CYMKU, 6 — Mo Jce, 3 CYymoK; 6 — mo dice, 5 CYymok;
2 — mo dice, 7 CYmoK

Tabruya 2
Ilnomunocms u npoyHoCcms 0OPA3YOE CAMAHA 8 3A8UCUMOCTIU OTH CNOCOOA U32OMOBGLEHUS

P HogBplii crioco0 npy ATUTETFHOCTH BBIIEPKKA
aHee . COJIOMBI (COJIOMEHHOH CEUKH) B H3BECTKOBOM
TlokazaTtenu | Ex. u3M. | IpemyioKeHHBIN
CIOCO6 MOJIOKE (CYTKH)
5 6 7 8 9 10 11
IInoTHOCTE KT/M® 1572 1580 ({1586 1595|1610 | 1600|1600 |1590
[IpounocTh MlIla 25 2,8 29 3,1 3,2 3,2 3,1 2.9

Ha pucynke npuBeaeHbl pe3ynbTaTbhl UCHBITaHUS 0Opa3LoOB caMaHa Ha BOJOCTOHKOCTh IIyTeM
NOTPY>KEHHA MX B Boxy. lIpuBeleHHbIE HaHHBIE CBUAETENILCTBYIOT, YTO CaMaH, W3TOTOBJICHHBINA I10
MPEJIOKECHHON TEXHOJIOTUH, SBISIETCS 00Jiee BOJOCTONKUM, MIPAKTHUECKH HE Pa3pyIlIaeTcs B BOJAC Ha
NPOTSHKEHHH ceMH CyTOK. OJHOBPEMEHHO Ha JTOM JK€ PHCYHKE IIOKa3aHa CTENeHb HACBIIICHUS
caMaHa CONOMEHHO# ceukoif (mpu pacxome 47 Kr/M°), ee pacmpeeeHue o 06beMy CaMaHa, 4To B
o0IIeM TOJIOKUTEIBHO XapaKTepu3yeT pa3pabOTaHHYI0 HaMH TEXHOJOIMI0 (DOPMOBAHUS caMaHa
METOJIOM ITPECCOBAHUSL.

BeiBox. IlpemioskeH HOBBIM crmOcOO0 M3rOTOBICHMS CaMaHa METOIOM  IIPECCOBaHUS,
3aKJIIOYAIOLIUICS B TOM, YTO COJIOMEHHYIO CEUKY IPEABApPHUTENBHO BBIIEPKHBAIOT B HM3BECTKOBOM
Mosoke 7...10 cyToK, mocie 3TOro mpH NpUroTOBICHUH TTIMHOCOJIOMEHHOI CMECH HCTIONB3YIOT TO XKe
M3BECTKOBOE MOJIOKO. DTO MPEJOCTABHIIO BO3MOXKHOCTH 3HAYUTEIBHO MOBBICUTH IPOYHOCTH CaMaHa,
YIy4YIIUTh JPYTUE €ro CBOMCTBA.
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SUMMARY

Statement of the problem. It is unusual that with the same thickness of a brick and adobe walls,
while the density of brick and adobe masonry is the same, thermal conductivity of these materials is
equal, but there is much warmer in winter, drier, much easier to breathe and in general people feel
much healthier in an adobe house than in a brick one. Considering this fact and also the intensive
pollution of the environment, we need to return to adobe construction. It is clear that such return
should be made on a qualitatively new technological level. It means modern technologies of adobe
production; construction not only cottages outside the city but also construction of schools,
kindergartens, hospitals not only in rural areas but also in the cities. In this case, both the
environmental and economic problems are solved. It is well known that adobe construction is the
cheapest type of construction.

Analysis of publications. Application of clay for construction of buildings and structures is
known from time immemorial. Such buildings and structures were built in large numbers in ancient
Egypt and currently a lot of adobe buildings are built in Central Asia and Bulgaria. Construction from
clay was widely used in Ukraine and Central Russia.

Large and long experience of construction from clay in Germany is particularly noteworthy. So 36
2-storeyed buildings, a 3-storey factory housing and one building on a hill, having 5 floors from one
hand, were built in the city of Weilburg in 1836.

After World War | Germany faced the problem of rapid recovery of the cities and villages.
Generalization of existing experience of construction from adobe, positive results of prolonged
maintenance of previously constructed buildings allowed builders to take a decision on restoration of
buildings by adobe construction. In Germany 1919 is called by the year of revival of construction from
adobe. In this period a very large number of one- and two-storey buildings of different function were
built from this material.

In the twenties of the last century Doctor of Engineering llkevich I.K. conducted extensive
surveys of buildings and other structures built from adobe. His conclusion came to the following. The
buildings from adobe have sufficient durability. So, for example, Priory Palace (building of the city
Duma) in Gatchina, built 125 years ago, is operated on the present.

It is conclusively proven that with proper implementation of construction works there is
completely dry in residential areas. Good natural ventilation (air exchange throughout the pores of the
walls) is noted particularly. Experiments have shown that it is several times better for adobe walls than
for brick walls and 80 times better than for the walls made of concrete hollow stones. Coefficient of
thermal conductivity of adobe walls is much lower than for common brick or concrete walls.

As to technology of adobe, according to our data, builders did not improve technology of forming
of adobe — technology developed in ancient Egypt was used.

The purpose of the work. To develop a rational composition of clay and straw mix for forming
of adobe and technology of its production with the use of modern equipment.

Conclusions. A new technology of adobe by pressing method is offered. The whole point is that
chopped straw is preliminarily kept in lime milk for 7...10 days, and then the same lime milk is used
when preparing clay and straw mix. It gives the possibility to increase adobe strength significantly and
improve its other properties.
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IdpdexTUBHAA TexHOJOTUA NMpou3BoacTBa camaHa / H. B. CaBunkuii, H. A. Ctopoxyk //
Bicuuk IlpnanHinpoBchkoi nep:kaBHOI akageMil OyniBHunTBa Ta apxitektypu. — /. : TIFACA,
2014. - Ne 4. - C. 11 - 15. - puc. 1. — Tadu. 2. — Budauorp.: (7 Hass.).

[IpemyiokeH HOBBIM CITOCOO WM3TOTOBIICHHS CaMaHa METOIOM ITPECCOBAHUS, 3aKIIIOYAIOIINNCS B
TOM, YTO COJIOMEHHYIO CE€UKYy MpPEIBApUTENBHO BBIIEPKUBAIOT B M3BECTKOBOM MOJIOKE 7...10 CYTOK,
MOCJI€ ATOTO MPU MPUTOTOBIEHNUHN [NIMHOCOJIOMEHHON CMECH HMCIIONIB3YIOT TO YK€ M3BECTKOBOE MOJIOKO.
DTO0 MpenoCcTaBUIO BO3MOXHOCTh 3HAUYMUTENFHO MOBBICUTH MTPOYHOCTH CaMaHa, YIy4IIUTh IPYTHE eTo
CBONCTBA.

Knrwouesvie cnosa: ziuna, conoma, uzgecmv, CAMaH, 2IUHOCOIOMEHHAS CMeCh, PoOpMOosaHue.

EdexTuBHa TexHoJioris BupoOHuuUTBa camany / M. B. CaBuubkuii, M. A. Cropokyk //
Bicuuk IlpnaninpoBchkoi nep:kaBHOI akageMil OyniBHUnOTBa Ta apxitektypu. — /. : IIJABA,
2014. - Ne 4. - C. 11 - 15. - puc. 1. — Ta6u. 2. — Bioaiorp.: (7 Ha3s.).

3anmpomoHOBaHO HOBHH CHOCIO BUTOTOBIIEHHS CaMaHy METOJIOM IPECYBaHHS, B IKOMY COJIOM'SIHY
CIUKy 3a37aJieri/lb BUMOUYYIOTh Y BammHsHOMY Modomi 7...10 16, micias mporo mif 9ac MPUrOTyBaHHS
TJIUHSIHOCOJIOM STHOI CYMIIIi 3aCTOCOBYIOTH T€ K CaMe BallHSHE MOJoKo. lle Hamgano MOXIHBiCTh
3HAYHO MiJBUIIATH MIIHICTh CaMaHy, IMOJBIIIINATH 1HII HOr0 BIACTUBOCTI.

Knwwuogi cnosa: enuna, conoma, 6anHo, CAma, eIUHOCOIOM'AHA CYyMiul, POPMYBAHHSL.

Effective technology of adobe / N. Savitskyi, N. Storozhuk // Visnyk of Pridneprovsk State
Academy of Civil Engineering and Architecture. — D. : PSACEA, 2014. — Ne 4. — P. 11 - 15. -
pic. 1. — tabl. 2. — Bibliogr.: (7 names).

A new technology of adobe by pressing method is offered. The whole point is that chopped straw
is preliminarily kept in lime milk for 7...10 days, and then the same lime milk is used when preparing
clay and straw mix. It gives the possibility to increase adobe strength significantly and improve its
other properties.

Keywords: clay, straw, lime, adobe, clay and straw mix, moulding.



