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Anomauin. Hasedena memoouxa 00caioncens, opeanizauiiino -mexnoioziunux nokasHuxie incmpy-
MeHMAnvH020 MOHImopunzy 3a0y006U 3cy60HeOe3NeUHUX MePUmopill, wWo OaA3YEMbCs HA AHATI3I
ma cunmesi CKIAOHUKIB YMOBHOT ideanizoeanol modeni scysonebesneunux mepumopii ma ix 3a-
6yooeu. Ocrosoro maxoi modeni ¢ naibitw nowupeni 6 Yxpaini 2eonoziuni ymosi, wo Gopmyiomn
3cyeonebesneuni mepumopii, ma 3a6y0osa maxux mepumopiil, Wo y CYKYNHOCMI 6NIUBAIOMb HA
nepenix (axmopie npupooHozo ma MmexHozenHozo0 eNauey Ha ix cmiixicmv. Buxionumu danumu
01 6ubOpYy cucmem ma NPOEKMYGANHS MeXHOI02I GUMIPIOBALLHUX POOIM 3G HASBHOCMI 3G2DO-
3U 3CY6I6 €: CMIKICMb CXUNIE MA IX KPYMUHA; CMAH MA 2e0J021HUL CKAA0 TPYHMOB0T OCHOBU;
docepena niomonienp ma 6iOpauiil, wo € 3azpo301o NOPYueHHs cmitikocmi cxunie. Pusuxu nowxo-
Oxcenb OYIHIIOMbCSL HA 0CHOBT OAHUX THHCEHEPHUX BULLYKYBAHD, NPUSHAUEHUX OIS NPOEKMYBAHHSL
3aX0016 31 SMEHULEHHS. HEZAMUBHUX HACTIOKIB, 3YMOGICHUX 2€0J02IUHUMU NPOUCCAMU, NPUPOOHUMU
i MexHO2eHHUMU HAO3BUUATHUMY CUMYyauiamu. [T OUIHKI PUSUKY NOUKOONCEHD, OKPIM BUSGIEH-
sl 34203, CII0 BUKOHAMU OUiHKY 6pasnusocmi Oydieni ma mepumopii 6 paioni 6yoiei.
Kntouosi cnosa: incmpymenmanvnuii MonimopuHe, 3cyeu, memoouxa, MoO0ent08aHHS,
mexnon02ia OyoisHuymea, opeanizayis 6yoisnuymea.
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METHODOLOGY OF RESEARCH OF ORGANIZATIONAL
AND TECHNOLOGICAL INDICATORS OF INSTRUMENTAL
MONITORING OF LANDSIDE DANGEROUS AREAS

Abstract. The method of research of organizational and technological indicators of in-
strumental monitoring of landslide development, based on the analysis and synthesis
of components of the conditional idealized model of landslides and their development.
The basis of such a model is the most common geological conditions in Ukraine, which
form landslide-prone areas and the development of such areas, which together affect
the list of factors of natural and man-made impact on their resilience. The initial data
for the selection of the system and the design of the technology of measuring works in
the presence of the threat of landslides are: the stability of the slopes and their steepness;
condition and geological composition of the soil base; sources of flooding and vibration,
which is a threat to the stability of the slopes. Damage risks are assessed on the basis
of engineering surveys designed to design measures to reduce the negative effects caused
by geological processes, natural and man-made emergencies. To assess the risk of damage,
in addition to identifying threats, a vulnerability assessment of the building and the area
around the building should be performed.

It is proved that instrumental monitoring of dynamics of places on the surface and in
the layers of the slope, as well as their physical and technical characteristics, allows to
determine the state of the environment and to detect maximum deformations, indicating
the need to develop and implement anti-landslide measures.

Key words: instrumental monitoring, shifts, methods, modelling, construction
technology, construction organization.
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AdeaTaTanieeé 1.2

a.o.i., A.1.q,

AT «Ta0BTAT-4TNE%ATEEé 31708000 A04°A46UTTAT AedTATEH08d», 1. Eg;

TosaniTaa T.A.

AT «TA0BTAT-ATHE%ATeé 1708000 4043881 TTAT AedTAaTeH0ad», 1. E&a

ATdaa T.A.

€.0.T., &T04a10 éadaade 2 1O0ToTa0%é 10 0a0 T TETAE TATPE00AATTY 0a '|'6ééééél”f¢ Taoaiaoeée,
Eeanueeé 1aseTiagiieé 01°aasneoas 46a%aresoaa oa add0déoode, 1. Ee;a

— A~

2TOTPDTAOETA 1TARAEPAATIRETI

-~ >

IDTOANO 2TNODOTATOAEUT TAT |||20|E>E|'AO
TPEEAAET OUEUTATT CAAOATAE

Ipu 6ydisnuumei ma exCrIYamayii Hosux Oyounxie eunuxaromy Oegopmauii, sKi npu3eo-
dsimw 0o uacmr06020 Pyiinyeans icHyouux OyounKis, W0 MOMPAnUILL Y 30MY BNIUBY 06’ckma
Oyoisnuymea. 3abesneuenis npuoamHozo excnayamayiinoeo cmawy Oyoisens y 30mi 6naUsY
108020 OYOIBHUWMEA MONCIUGE 3G PAXYHOK GUKOPUCTIANHS eeKMUBHOI CUCTIEMIU CBOEUAC-
HOZ20 BUSIBTICHHS ZPAHUMHUX Oehopmauiii ma nonepeodsceHs yYmeoperus nowKoowreHs ic-
nytouux oyoisenv. Ilpasunvnuii nioxio 0o ouinku cumyauii, ska eunuxae npu OyoieHuyme,
003607156 He MILbKU CBOEUACHO BXCUMU HeoOXIOHUX 3axodie wodo 3axucmy Oydisenv, ane
i 3aowadumu Koumu, YHUKHYSUU HeoOZpyHMoBaHUX eumpam no saxucmy oyoisenv. Busna-
UenHs: OCHOBHUX (PaKMOpIe 6NIUSY HA NOPYY POIMAULOBAHT OYOUHKU Npu 30[ICHeHi 106020
Oyoisnuymea 6 ymosax wiivHoi Micokoi 3ady0osu 003601UMb PAUIOHATILHO GUSHAUUMU CKIAD
cucmem MOHIMOPUHZY MA 3MEHWUMU MPYOOSUMPATMIL OMPUMAHHS THDOpMauii 0N npu-
insmms ma peanisauii pitens wooo 3abesneuenis ix excniyamauiiinoi npuoammocmi

B cmammi posensinymo ¢opmysanns Memooie inGhopMayiiinozo Modemosanus 01s eubopy
epexmuenx cucmeM IHCMPYMEHMALbH020 MOHIMOPUNZY 3 MEMOI0 OMPUMAHHA IHPOPMAYTT
npo cman npunezux Oyodisenn 6 30ui enausYy 108020 Oydishuymea. Bukopucmanns memodie
iHOpMauiiin0z0 MoOen08anHs 01 OMPUMAHHS THHOPMAUTT NPO CIMYNitb 6NIUBY HA NPU-
nieei Oydieni 003601UMb ONMUMISYEAMU NPOUEC BUSHAUCHHS MEXHIUH020 cmany Oydises
3 MEMOI0 NPUUHAMIMS CBOCUACHUX 3aX00i6, W0 3anobizaiomy ix pyuHyeanio.

Azpezayia docaidncenoi_ingopmayiinoi modeni dozsorums asmomamusysamu nodyoosu
MHOJCUNY NOYAMKOGUX 0ANUX 0115 GUPIUENHS NPUKIAOHUX 3a60ab, ananisy ix obymosie-
Hocmi, cunmesyeamu posnodiieni 6asu danux i cmpyxmypu inpopmauiinoi niamgpopmu
npedmemnoi obaacmi, w0 pooums Q0CIONCeHHI AKMYATLHUM.

Kantouogi cnosa: ywinvnena 3adyoosa, enaus 106020 0yoienuumea, ingpopmauiiini
Modeni npouecy, depopmauii, monimopute.
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IcCHyBaHHSA npoToTUMy.

ICHYBaHHA NPOEKTHOI JOKYMEHTALLl.

IcHyBaHHSA pe3ynbTaTiB NonepeAHboro KOHTPOIIO.

loeHTMdIKaLiA 06’eKTa HA NOTOYHUI MOMEHT Yacy.

laeHTUdiKauia TC (TexHiYHOro cTaHy) 06’eKTa Ha MOTOYHUIA MOMEHT Yacy.

laeHTUdIKaLia aedeKTiB 06’€eKTa Ha NOTOYHMIA MOMEHT Yacy.
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INFORMATION MODELLING OF THE COMPLEX PROCESS
OF INSTRUMENTAL MONITORING OF ADJACENT SEALED BUILDINGS

During the construction and operation of new buildings, deformations occur, which lead
to the partial destruction of existing buildings that have fallen into the area of influ-
ence of the construction object. Ensuring the proper operational condition of buildings
in the area of influence of new construction is possible through the use of an effective
system of timely detection of boundary deformations and prevention of damage to exist-
ing buildings. The correct approach to the assessment of the situation that arises during
construction, allows not only to take the necessary measures to protect buildings, but also
to save money, avoiding unreasonable costs for the protection of buildings. Determining
the main factors influencing nearby houses during new construction in a dense urban
development will rationally determine the composition of monitoring systems and reduce
labor costs for obtaining information to make and implement decisions to ensure their
operational suitability

The article considers the formation of information modeling methods for the selection of ef-
fective instrumental monitoring systems in order to obtain information about the condition
of adjacent buildings in the area of influence of new construction. The use of information
modeling methods to obtain information about the degree of impact on adjacent buildings
will optimize the process of determining the technical condition of buildings in order to take
timely measures to prevent their destruction.

The aggregation of the studied information model will automate the construction of a set
of initial data to solve applied problems, analyze their conditionality, synthesize distrib-
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uted databases and the structure of the information platform of the subject area, which

makes the study relevant.
Key words: comparated buildings, impact of new construction, information process

models, deformations, monitoring.
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Anomauis. 3a60anns 6UHAUEHHS JCOPCMKOCML eJleMenma 080masposozo nepepisy cKia-
daemuvcst 3 mpoox emanie pospaxynxy. CRouamxy ymoeHo PoIMUHAEMbCA NO300BNCHS ap-
Mamypa 6 Micui, de po3maulo8ana HoPMAaLLHA MPIUUHA, | BUSHAUAEMbCSL B3AEMHE SMIUEHISL
6epezi6 mpiwunu. Ha opyzomy emani 6usnauaemvcs nazeivia cuid 6 no3008icHii apma-
mypi. 3narnu 6enuUUHY HA2eIvHOL CUNU, HEBANCKO BUSHANUMU KDYMULLHY HCOPCMKICHD
enemenma (mpemiii eman 3a38aHHﬂ) Hepuwuii eman 3as0anmns ¢ 0cHOBHUM | HAUOLIbUL
cknadnum. Cmammsi npucesuena eupiluenio ckiaonoi Yacmunil 3a80anus — BUSHAUEHHIO
B3AEMH020 NepeMiwenis Oepezie HOPMALLHOT MPiluHY eleMenma 080masposozo nepepisy
3 PO3CIUEHON apMamyporo.

321010 13 3anpononoeanoio memoouKo peaivhuil eiemenm 3 HOPMAILHOKW MPIUHOTO
3AMIHeHUll eleMenmom 3 pisHumu meepdocmamu no diisankax. Poseisnymo 3azanvhuil
6UNADOK, KOJU BUCOMU HOPMATLHUX MPIUUnYs Mexcax 00nozo 610Ky pisui. Ilpu yvomy
sucoma 30nu 6es mpiwun moxce nepedbyeami SK y mexcax pedbpa 06omasposoi baixi,
max 1 6 ii NOJUYSX.

Ha ai]l}lHI/gi 30 HOPMATLHOL MPIUUHONO npuﬁﬁﬂma 2inome3a, o eucoma nepepisy efiemen-
ma aMiHIEMbCs 610 6UCOMIL, WO OOPIBHIOE BUCOMI 30HU Haa mpiwuHoto, 00 nosHoi sucomu
nepepisy. lpuvomy 3mina eucomu 6186yeaemb0ﬂ 3a 3akoHom npamoi ainil. Ils ninia na-
xunena nio deskum xkymom do zopusonmani. Ilokasano, wo SKW0 NPULHIMU KYM HAXULY
uiei ninii pisnum 45 epadycis, mo pesynvmamu uxodsmy docums mounumu. Exgisanenmmua
BUCOMA Nepepisy BUSHAUCHA SK CePeIHE SHAUEHHS MINC BUCOMOI0 HAO MPIUUHOTO | NOBHOINO
6ucomoio nepepizy. Exgisanienmua xpymuivia Jopcmyicmy eiemenma na Ouisiyi noxunol
JUHIL npuﬂmaembc‘ﬂ pienom afcopcmicocmi CEMEHIMA_3 YMOBHO NOCMIUHON0 wcopcmxicmfo
npu nocmiinitl eucomi, pienii exsisarenmuoi. Haseoeno NOPIBHAHHS POIPAXYHKIG 30 30-
npONOHOBAHOI0 Memoawcoro 3 danumu po3paxymuxy 6 npozpam Jipa i3 3acmocysanmsm
00 ‘emnux Kinyesux enemenmis. Ilopiensnns nokasano xopowui 36iz oanux. Cepedne 3na-
uenns noxubxku cxkaano 6,9 eidcomxa, a koepiyicum eapiauii 0,45%.

3anpononosana memooduxa po3paxynky 00360156 GUIHAUUMU NEPEMILEHHS 8 HOPMATLbHIL
mpiuuni 6e3 6UKOPUCMANHS NPOZPAMHUX KOMNIEKCIB 13 3ACMOCYBANHIM 00 €MHUX Kinye-
sux eremenmis. byoyuu abcomommo npocmoio, Memoouxa Mae ocmammio 0Jis iHJCeHePHUX
PO3PAXYHKIB MOUHICTD.

Kniouosi cnosa: o0eomaepoeuii enemenm, HOpMATbLHA MPIMUHA, KPYMUTbHA
AHCOPCMKICMb, MOMEHM THEPULL NPU KPYHEHHI, eK6I8ANEHMHA JHCOPCMKICMD.
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T260TTE 00A0ITTE x, fi 6AATE MOTOTIO A Ad-ATee i 0pAIRTTE fiédaa To a&Tea
aétéa A & alfifoa x, f T0a&TE AOTOTIO A TTIAT0 &TA008e To8 8d6-aTee J  46-
yOTAT A6TéA T4 GAATO. T3 yOTT AQATOA 430 GAAAT TTTAT00 &TA008¢ 03ABTATAT VE4-
CTTO & 0BACIST 17240 Ta0TAROURY 38 TAT0a A0ATOTE x, & TTEETE A 4300146 CTT4;
A 15233630 52404 AA60AAGTATE 44888, 038 4 Na+ATed MIdada To YOTAT 46Téa 1TIAT0
& 4 43 TTé6a0. ‘ eTad0ee Toe edo:afee J , 40ado dagar
 Escoyieé TTIAT0 T0 46763 A & 46760 1TTAT00 &TA0088 03ada N AGATOTE fid+a-
A raoaandony +404c +afoil id=aTey. A Taod  Tey x,
2682y 0040 TO @AM0ATHON faafey (8aé -80043) TOTYOTA TOAATTETRATEd T
&caRATAY, 036 & BO00RENTAY) OACET &cla- GTAETTI eciafaiee aniion, 10 1Tl
18071y, A 324704 [2] A0ET TTEAcATT, 0T A0~ TORAM0AAOI AAG0AADTAGD 43886 A Aead
61T fi66+a8 VEATATO 1TeeiT 0afi+€004300 YEATAT0A AT MOGTAT+A0T eciaiyaiTé al-
86 ONETATOE YEATATO fi A&-ATEAT, AATOA ATOTE (3&f. 2).
STOTOTAT ECTATVAONY TT T26TOTOTE BORATE I'5e yoTi A0fToa fAa=afey Ta asefa
W34a703a8T, +0T & Tagdl fie6+a8 a0AToa [ & Ta aéeid I, ATToadonoadi i 6ado Ti-
JEATAT0A RCTATYAORY TT CABTIO TOYI T 8-  JRAAGYOURY TT AMOAN0ARTTCIT OTST08AT &g
Tee 638 yoT fadeart a [8] 46y 8afi-80a @4~ AAT14008+4f6ed TTROATATEE:
BACTAA0TI (0 43676 TOe ecicad. 1de yoTi
Tia &cTATYAORY T0 12676 adée+eia x, (48y p =NEhg _mth (1)
a&Tea A T2 0. 1 64aa TATGAAT) 4T TTETTé 2 2
A0ATO0 h. ATaéTae+TT il T8adTe MOTOTIO  Eaaoesiind @afoéThoe yEai4ioTa fa
aETea A eefey eciaidiey dai-a0ie a0-  g.anoeac aseiTé I, & I, 46460 TISAAAEY0U-
100 fia+aley aoaao e¢lalyoufy 10 x2 &1 h fiy €aé 48y 0aadTaud yeaiaioTa fi ATT0ado-
laiciarel +add; o 6ATE TaeTia yoed €e-  fpaspuiaé anfToTé Ra=arey s © By s
fee é atoeciioaee. e ... & Tao+anoea aseiieé L=l -1 -I, - 8aé aéy
Ta aeeid L=l -1-1, yed1&i0 e1880 53004a5TATAT VEATATOA i 1TTETTE AGATOTE
I1eéiop adnmoo farafey, a, féaaraa- pa-afey h,
0aéUTT, € TTefop @afioeTnol. Ale-  AsaT( [ & [, 6846T TroAaeypony &g &-
10 aéTéa A Tamao TT0T1aelil- fy3p5¢+4ieed TTHOOTATES T3 ecAAf0TTI
1e odaueiaie Taiciarel <adac L., ¢aed 1a86Tia a (1. 6€A. 1). Ciay a0ifod
+0T  yaeyaony daffioTyTeal Ta®ad p o p 3oaéaei aeeinl &l T4 0004-
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3 GJ,, GJ, & GJ,

Agy dagaiey

aagarey e000eeliTé
i TToTaéuraie

nrau

¢, =

OiTe TTaT8T0a

-

daadeyaony ecaanoi

14100 éf1adoee 1oé
Ba4TAA0460TT, & &é-
04aofioadpuied 6+ano-
iTaiTé cada+e Traa-
®RAN0ETHOS yeaiaioa
efaié 1011 c¢iaol
0T+dé 1 é 2 1a den. 1
a0 TO 63ea TTaTo10a
3 To1yol 6aTé TTaToT-
3,04
¢173 _¢273 (2)
dea0 0T+6aie 2e 31T~
aié 1a0Taaié nTion-

oeadgéaiey Tacadeaeta [10] &aey &ado0addt-
aTar yeaiaroa i TTéiTé atnToTé farairey
h:
M|
5 =—"2 (3)
GJ,
A O63Té TTATOTOA 1aead OT-éaie
1 e 3 (AT. 6éf. 1) fi 6+aoT1 Tdaafvadea-
iey yeataioa il odavieiaié 1T den. 1 éaé
yeataio AT foorai-aoll eciafareai ad-
AToO fa+afey TT den.2 4640 Troaaaéat ec
A0BaEATeY:
ML L 1
$y=— +F+> 4)
G 1 J2 J3

 Oh4eeosa 1. Noaaraied TA0ATA0IATEE, TIGAAREATTO0 TT GagBAATOAT ITE TA0TAGEA & TT TOTA0AT 14
Eeda i TORTATATE4T TAUAT 106 6TT&+ 100 YE414T0TA

| bf | hf | bf | hf | ot h, A, A, | TTidde-

T ARORROREO RO REOREO RO REO RO EEORETES
1 | 030 | 003|009 | 005]| 003|015 ]| 0110 | 0.30 | 80.65 | 87.81 8.15
2 | 030 | 003 | 009 | 005 | 003 | 015 | 0123 | 0.30 | 84.37 | 91.80 8.09
3 | 030 | 003|009 | 005 | 003|015 | 0174 | 030 | 102.37 | 106.64 4.00
4 | 030 | 003|009 | 005 003|015 | 0142 | 030 | 9048 | 97.69 7.38
5 | 030 | 003 | 009 | 005 | 003 | 015 | 0045 | 030 | 6572 | 70.00 6.11
6 | 030 | 003 | 009 | 0.05 | 003 | 0.15 | 0.058 | 0.30 | 6822 | 7473 8.72
7 | 020 | 003 | 009 | 005 | 003 | 015 | 0110 | 0.30 | 10588 | 111.22 4.80
8 | 020 | 003 | 009 | 005 | 003 | 015 | 0123 | 030 | 112.09 | 117.69 4.76
9 | 020 | 003|009 | 005 | 003 | 015 | 0174 | 030 | 14300 | 14356 0.39
10 | 020 | 0.03 | 009 | 005 | 003 | 015 | 0142 | 030 | 122.42 | 12758 4.04
11 | 020 | 003 | 009 | 005 | 003 | 0.15 | 0.045 | 0.30 | 8156 | 83.78 2.66
12 | 020 | 003 | 009 | 0.05 | 003 | 0.15 | 0.058 | 0.30 | 8555 | 9055 5.52
13 | 030 | 0.04 | 009 | 005 | 003 | 0.14 | 0110 | 030 | 4392 | 49.02 10.41
14 | 030 | 0.04 | 009 | 005 | 003 | 0.14 | 0123 | 0.30 | 4508 | 50.28 10.35
15 | 030 | 0.04 | 009 | 005 | 003 | 0.14 | 0174 | 030 | 5048 | 54.21 6.88
16 | 030 | 0.04 | 009 | 005 | 003 | 0.14 | 0142 | 030 | 4699 | 5201 9.66
17 | 030 | 0.04 | 009 | 0.05 | 003 | 0.14 | 0045 | 030 | 39.12 | 4353 10.14
18 | 030 | 0.04 | 009 | 0.05 | 003 | 0.14 | 0058 | 0.30 | 39.95 | 4531 11.84

Nodaiaa cia+aied % 6.9

STYO0LHR4T0 2308a088 % 0.45
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daa J, e J,, aé a0et néacaiT a0w@d, yoT foTyied Taead oddueiaie I . OiTé a
ITIAT00 2Ta008e To8 806-aTeéd 0aa0Ta A Gaf+A0TTé AGATA TT d&f. 1 ate ToeTyo
i a0ATOTé ATTOAAON0AATTT h, & h, , & Ga&T(l 45",
J,— 1T1410 &1a508¢ 4a003a0TATAT (1T- A 0246804 TORAREAT(N TAGATAUIATEY T¢
E1T4T) fd=aTey A TTeiTé A0RTOTé h (1. Aacael 14T TTATOT0A 1440 0T+6a1e 1 & 3
aen. 2). Al. 8éf. 1), ad+efearida 1T TodaeTaeal-

Afiee oaffioTyTed Tasead o0ALIETATE 176 T40TASeA & 4 TOTA0A1 14 Eeda
. 036TaN, +0T [=I -1-1<0, 0T & OT810-  AATT04 0346€00 Aea808EIRVACPO T &T-
€4 (4) +84T, iTad0matieé 1TIAT0 €TA0088  f0AOT=TTé OT+TTN08 TORAETRAT TTAT eiama-
J, 46480 Ton6of0aTAR0N, & TTTATO0 &788- TAOTTAT 140748 Nedaodo 10140800, 0T 58
6e& J, & J, 46360 0AAT( TTIATOAT €1a0- TOTAAaATee OAMi-A0TA TT T0AAETEATITE
6 yediaroa il A0ATOAT & ATTOARMOAATTT:  TA0TAGEA 80G0RENTOA @AN0ETHOS 0AABTAND

yea1ai0Ta Trodaeyeeni 8aé o1 1a afo-

o onthe g _nTA 5y EiR0aé TOYITOATENTEETA, ATH0AAEYDIRD

2 2 0480, Afiée 2aM0eTROU 0aa0TA TIOAAAEYOI

da4 -&34c h, TaTcfa-Afa aqftoa To T OT-iTe TdoTaced [4] of Aiaradaied od-
2300146 a0aTé yealanoa aT oT-eé TA04fa- ¢oeloaoTanaarraie daf-aoTT TT T3Tadal-
+4Tey Taé6TTT00 TOY100 fiédaa & firgaaa Ta Eedaadddo auaaréigel.
(7. 8efi. 1). __Adaran e Tadhraéoeal efifiéaataaiee.

Nedaodo To12ool, 0T dfice adeé-éfa ladalauaiea a iToNaguiiTe 0daueia 10e
jeacadEATOTTE ADMTOC h, , 68 h, , 46- ©007al€e ZACACTAATIITAT aacoaadraral
880 04€TE, +0T h,, >h-h,, (383 b, — O160e- YEalaloa Trdadaeyaolly Toadfoaaediedl
fa 43a001aé TTéee 4a6oadda), oT 1Tiafo Oacldl yealaloa a a€aa yealaloa ni Noo-
efadoee J, (eée J,) a6dao eed Trdaaaeyop- 1a1-aolll ecratareal aunioll navaley.
iy 846 46y 43004a0TATAT fid-aTey fi Teeiae 1 TEAGAIT, ~OT ance Toe1yoU 0aTe 1ae€Tia
TTE6TE, OTELIC T 6T0TOT6 daaTa h-h, . CC1414TeY AdiiTol fid-afey To IToiaeiiTe

Aey TdTadoee aTHOTABdTTRoe & 0T+ 00AUCTO Baalll 45 0agofioaod dafi-aota
iThoe Ta0Tacée Gafi~aca 40T ToTagas- T1 TOad€i@aille TaoTaeea elapo OT0T-
iT NOAATATES 8Af=30TA 1T ToeAdaaiiTe @adfTaradaiedf dafi+aoaié T roTadaiid
14074084 i dai-soaie A ToTIdAT14 Eesay [EE0a N ToeTATaTedl Tanali0o eTia-ias
i efirTeucTaaiedi Taudifoo eTra:foo Yealaiora 10 yoil rodacieaiiay Ta-
JeaiaToTa. Tema 4 0aabesd 1 Toeaaaarn O0T4€€a Tabadado ToTHOTOTE e 1T2a0 A00l
2ATT04 0AGTAT foaafarey. Daffiiaodeaa- roelaiaia a Toacoeed TdTatoedTaaiey
eafill 420028574y 42664 fi TTETTé adiioTe  10¢ Oafizaoa_daotoiacee Toe 00:aree
Rd+afey h=220 11. AadiedTaacenl pede- ®aacTaaOTTITAT &acoaadlarar yéalaioa
T2 bf, 2300146 TTeée & dd oTetieTahf, we- fi T101aeuidNe 0daueiale.
deia & oTéUIeTa Te®iaé 1T6ee bf, e hf, A 1adiracoeaa Toadricadaaony oanrol-
a0fiToa h, & oTetieia ¢ fivdiée. ESTTA 0Tar fodalaiea Taotaeée fa Oafi+ao fi 0+aoTl
aadUedTaAcAMI A0ATOA 00ALIETO b & daf- Taéelaelll fiaTefoa TaoadeaeTa

Jumepamypa
1. AgTa 0. T. TaTfoT5742 574702 CAECTAROTT T80 T53868800%. O4TE% 04 140748 3TCAAG0TE0 : 2807340,
48ff. .. 4760 0AGT. 1466 : 05,2301 ; TTeoaAficee TAGTTAGITOE 0AGTS+T6 0i%akoNeodo. TTE0aaa,
2006. 35 fi.
2. Acectal. T, T asiTeeA A TadaITITAA . TANSVST: THolaeisacTatoTT T004METeR ITaTA8ITATE
odauieiaieroe édo-aiee. 36. nayx. npaup. Cepis «lanysese mawunobyoysanns, 6yoienuymso», 4€T. 3(25).
O 3. TTe0ada: T1e0 100 2009, N. 9-13.

3. Accta O.1., ToeTaa T.1. Aécia=aiiy AcA°TiTiT TAANCATIY 430834 TTOTAaéliT, 0d%Tie-
e T0e 00-ai1° caé%TadoTiTed aéaiaioa aaT0aadTaral 1a0ad’co. Bueni sanucku Taspiiicokoeo na-
yionanvnozo yuisepcumemy imeni B.1. Bepnadcvkozo Cepis: Texwiuni nayxu. OTi 31 (70) 2 2 2020.

xafioéia 2. N. 189-197.
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DETERMINATION OF THE DISPLACEMENT DURING TORRATION
OF I-BEAM ELEMENT WITH NORMAL CRACKS BY ENGINEERING METHOD

Abstract. The problem of determining the torsional stiffness of I-beam element consists
of three stages of calculation. First, the longitudinal reinforcement is conventionally cut
at the place where the normal crack is located and the mutual displacement of the crack
edges is determined. At the second stage, pin force in the longitudinal reinforcement is
determined. Knowing the magnitude of the thrust force, it is easy to determine the tor-
sional stiffness of the element (third stage of the problem). The first stage of the task is
the main and the most difficult one. The article is devoted to solving this most dif ficult
part of the problem — determining the mutual displacement of the sides of a normal crack
of the I-beam element with sheared reinforcement.

According to the proposed technique, a real element with a normal crack is replaced by an el-
ement with different stiffness in sections. The general case is considered when the heights
of normal cracks within one block are different. In this case, the height of the zone without

21



HOBI TEXHOJOTIi B BY4IBHWLITBI Ne 38 2020

cracks can be located both within the ribs of the I-beam and in its flanges.

In the area within a normal crack, there is a hypothesis that the height of the section
of the element changes due to the height of the zone above the crack to the full height
of the section. Moreover, the change in height occurs according to the law of a straight
line. This line is inclined at some angle to the horizontal. It is shown that if we take the an-
gle of inclination of this line equal to 45 degrees, then the results are quite accurate.
The equivalent section height is defined as the average between the height above the crack
and the total section height. The equivalent torsional stiffness of the element in the section
of the inclined line is taken to be equal to the stiffness of the element with a conditionally
constant stiffness at a constant height equal to the equivalent. The comparison of cal-
culations by the proposed method with the data of calculation in the Lira program using
volumetric finite elements is presented. The comparison showed good agreement between
the data. The average error was 6.9 percent and the coefficient of variation was 0.45%.
The proposed calculation method makes it possible to determine displacements in a normal
crack without using software systems using volumetric finite elements. Being completely
simple, the technique has sufficient accuracy for engineering calculations.

Key words: I-beam, normal crack, torsional stiffness, moment of inertia during
torsion, equivalent stiffness.
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TadeeTaA l.
a.0.1., ToTOaATO,

cadladaa+ éadaade caescTaaoTiied 2 éal’'yied ETiN000603%€ 0a TITOO Ta0adaesa,

T1a6°TTagliTeé 01%Aa0ne0ad « T Té0aafiiéa TTE%0a0138a *1413 P 3%y ETTadaopéar,

1. TTeoasa

Aadiéada T.A.

8.0.1., a16af0,

410410 a0Aa0e Gae’cTadoTTied * eal'yied ETiM0d6e0% 0a TITOO 1a045%€°%,

Iao3T TaéiiTeé 013aa0Mie0ad « 1 TE0AANIEa TTE0A0T%A STAT® P&y ETT4020péax,
. TTé0aaa

Aadeeye A.A.

AVPEAT0 GA0AA0E CAECTAAOTT TR0 * GAT'YTe0 ETTH08086% 02 TITA0 12030%E%,

136°TTaéliTeé 01%Aa0ne0ad « T Té0aafiéa TTE%0a0138a *141% P 3%y ETTadaopéar,

1. 1Téoada

—— N~ —— — N~

PTCPAOOTTE IANOXI (;AAOI TNO2 (;AEZ(;lAAOl 11EO

A~ e~ —

Anomauis. Y cmammi posensnymo xapakmep pobomu xonon 6e36aIK06UX KAPKACis
bydisenv, nasedeno oOIpyHmMysanus ix K0cozo aeqbopmyeaﬂuﬂ ma naseani Gaxmo-
U, Wo CNPUUUHAIOMY ye seuwe. Bucsimieno cyuachuii cman memoois po3paxyuxy
Hecyuoi 30amuocmi 3aniz00eMoHHUX eeMeHMIE 8 YMOBAX KOCOZ0 CMUKAHHSA MA 30-
npononosani nanpamu ix yoockonanenus. Posensnymuii memoo PO3pPaxyHKy Hecyuol
30amuoCcmi KoCOCMUCHYMUX 3a1i300€MoHHUX KOLOH, PO3POOIEHO HA OCHOBI peKoen-
dayiti €epokody 2. 3 memoio cnpouenns po3paxynxy, 6es cymmesux 6niueie Ha 1ozo
MOUHICMb, 3ACMOCOBANO PIBHOMIPHE PO3NOJiNeHHs HANPYICeHb 6 Oemoni CImucHymoi
30HU, 4 36 30K MINC HANPYICeHHAMU T DeDOpMAUIIMU 8 APMAMYPI ONUCAHO OBOLIHTIL-
noto diazpamoro, 6 SKil sepxus ii uacmuna — zo0pu3onmaivia. B sxocmi xpumepiio
MIYHOCT NPUUnAMO Oeopmaniunuii Kpumepii. /{1 susnauenns Kyma Haxuy mei-
mpanvHol JiHiL 6UKOPUCTIAHO MeopeMy NPo PO3MAUYBAHHS 308HIUHIX 1 GHYMPIUHIX
cun 6 00uii NIOWUNL, SKG 6 302ANbHOMY eunaaxy Ymeopioe Kym 3 6epMUKaLbHON
giccio inepyii nepepisy. Ha 0cHOGI Y06 2paAHUUHOT PIBHOBALU OMPUMAHT AHALIMUUHI
supasu 0nsi BUSHAYEHHS 6CIX NaApamempis HaAnNpyiceno-0ehopmosanozo cmamy npu
PO3PAXYHKY Hecyuoi 30amunocmi KOCOCMUCHYMUX KOJLOH, 4 came: Kyma HAXULy Hei-
mpanvnoi rinii 0o 20pu30HmManvHoi oci iHepyii nepepisy, 6UCOMU CMUCHYMOT 30HU
nepepisy ma 3navenus PYUHIBHOT CULU NPU 3A0AHUX eKCueHmpucumemax ii npu-
kaadanus. Pospobaenuii memoo pospaxynxy necyuoi sdammocmi 3ani306emonnux Ko-
JOH MPU KOCOMY CIMUCKY 0a3yemvcss Ha QIBUYHUX MA 2e0MEMPUUHUX 3AKOHAX | He
MICMUMb CHpowens, SKi Moziu 0 CYmMmeBo GNIUHYMU HA Pe3yTbmam po3paxynky.
Ipu sueedeni PO3PAXYHKOBUX POPMYL PO32AANYMO MAKe NOIONCEHHA HeUmPaLbHOl
MiHIL 6 NPAMOKYMHOMY nepepisi KOCOCMUCHYMUX KOIOH, 3G AK020 (popma CMUcHymot
30HU 6em0Hy mae gopmy mpaneyii. Ax noxasyrnmov excnepumenmanvii ma meope-
muuni 00CiONCeHHs, came maxa Gopma CMuchymoi 30HuU € HAUOLILUL NOUUPEHOIO
npu Kocomy cmuckanui xoion. Ompumani 3a1erHocmi MoIYmMy Oymu UKOPUCAani

23



HOBI TEXHOJOTIi B BY4IBHWLITBI Ne 38 2020

AK 015 nepesipku Hecyyuoi 30amuocmi KOCOCMUCHYMUX KOJLOH, MAK i 0L 6USHAUCHHS
HeobXionoi niowi apmamypu, wo niomeeporcye y3azaivHenicmo npuinamoi pospa-
xynxo6oi modeni. Chopmosanuii anarimuunuii anapam npocmuii i mojce Oymu peaii-
306anuil 8 0y0b-aKOMY KOMN IOmepHomMYy cepedosullyi.

Kntouo6i crosa: 3anizobemon, Koaona, Kocuil Cmuck, Hecy4a 30ammuicms, po3paxyHox.
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STRENGTH ANALYSIS OF REINFORCED CONCRETE COLUMNS
OF FLAT SLAB FRAMES

Abstract. The article considers the kind of work of the columns in the flat slab frame struc-
tural systems of buildings, provides justification for their complex deformation and names
the factors that may be the cause. The current state of methods for biaxially bended rein-
forced concrete elements analysis and ways to improve them are highlighted. The strength
analysis method for biaxially bended reinforced concrete columns is based on the recom-
mendations of Eurocode 2. In order to simplify the calculation without significant conse-
quences for its accuracy the rectangular distribution of stresses is adopted in compression
concrete, and a two-line diagram with a horizontal top branch without strain limit is used
to describe the stress-strain state in reinforcement. The deformation criterion is accepted
as the strength criterion. To determine the angle of inclination of the neutral axis, the the-
orem on the location of external and internal forces in one plane, which forms an angle
with the vertical axis of inertia of the section, is used. Based on the conditions of ultimate
equilibrium, analytical expressions are obtained to determine all parameters of the stress-
strain state when calculating the strength of biaxially bended columns, namely: the angle
of the neutral axis inclination to the horizontal axis of inertia, the neutral axis depth
and the value of destructive force at given eccentricities of its application. The developed
method of the strength analysis of reinforced concrete columns under biaxial bending is
based on clear physical and geometric laws and does not contain simplifications that could
greatly affect the result of the calculation. In deriving the calculation formulas, the position
of the neutral axis in the rectangular section of the biaxially bended columns is considered,
at which the compressed concrete zone has the form of a trapezoid. Experimental and the-

28
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oretical studies show that this form of the compressed zone is the most characteristic of bi-
axially bended columns. The obtained dependences can be used both to check the bearing
capacity of biaxially bended columns, and to determine the required area of reinforcement,
which confirms the generality of the accepted design model. The formed analytical appara-
tus is simple and can be implemented in any computer environment.

Key words: reinforced concrete, column, biaxial bending, strength, analysis.
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2 T2ANEEATTIR ETTA2ZTTAATEOD NOEE2A

Anomauin. Oonum 3i cnocobie eupiuenis Humioeoi npobiemu 6 Ykpaini ¢ nioeuwen-
HsL 00CMYNHOCMI HCUMAA 0N WUPOK020 Koia Haceienis. Exonomiuno euzionow ¢ pexon-

CIMPYKULS BeTUKONAHETLHUX JICUMI0BUX OY0iBeNb NePUUX MACOBUX CEPil.

3 ananisy ocmannix docrioNceny KOMOIHOBAHUX CMUKIB NAHeNel GUSBICHO, U0 DYUHYBAHHSL

Modice 8i00ysamucs 3a KOHMAKMHOW 1 34 NAAMPOPMHON OLULAHKOI CIMUKIG.

Y pobomi susnaveni naubirvur 6pasiuei 30nu KOMOTHOBAHUX CIMUKIG T 3°Sc08ani epex-
MUBHI KOHCMPYKMUBHO-MEXHOL02iuHT pluenns ix nidcunrenns, wo 00360156 00ULILHO

BUKOPUCMOBYBAMU IX HeCyuy 30amuicmp.

Jlocnioncenns 6UKOHYBANUCS HA MOOCLSX (Ppazmenmis KoMOIHOBAH020 CIMUKY, 3 3ACMOCY-

BAHHAM NPOZPAMHOZ0 Komniekcy </lipas.

I1i0 uac 3minu 6yob-2K020 NaApamempa KOHMPOIIO SKOCME MOHMANCY OLIbUL NPUNYCTUMOT
BCIUUUHIL MOXCE BUHUKAMU NePepo3no0il 3YCULb 8 CIUKY MINC KOHCMPYKYismu Oydisii, wo
MOJICe MAmu iCMOmHutl 6NIUG HA Hecyuy 30ammuicmy cmuxy i npussecmi 00 HeoOXiOHOCMi

11020 NiOcULeHHSL.

I3 nposedenux docnioncenv psady eimMuuUsHAHUX | 3AKOPOOHHUX GUEHUX BUOHO, WO DYil-
HYBANHS CMUKIG BEIUKONANENbHUX OYOUNKis 6i00yeanocs 3a3euuail 3a po3paxynKosumu
30HaMu 6I0puUBY, 3cY8Y i PO30ABIIOBAHHS. IOLILUYIOUU 3YCULTLS ONOPY PYUHYBAHHIO 00-
HIET 13 YUX 30H, MOXCHA KOHMPOII06amU NiOCUNEHH KOMOIHOBAHOZ0 CMUKY 3ANENHHO 610

oiouux HAsaAnmMail;iceny, MZMHOC??ZZ Mamepzaﬂze 1 BUSBIEHUX ae(pexmze.

Bcemanosneno, wo nanpyxceno-oegopmosanuii cman 6emony cminosux naweiei y 30mi
CIMUKY NPAKMUYHO He SMIHIOEMbCS NP Kpinienni kymka abo 6emonnozo noscy 3wusy
NAUMU nepexpummsi Y niam@popMenitl uacmuni. SHUMCEHHS HaANPYIceHs Yy NAAmpopmenii
YACTUHT HUNCHDOT CIHO060T Naneli Nid NAUMOI0 nepexpumms ceiouumy npo me, wo OaHui
sapianm niocuieHHs: CNPIMOBAHULL 8 OCHOBHOMY HA CRPULIHAMMS 000AMKOBUX 3YCULb 810
naumu nepexpummsl. Benuuuna exmouenns 6 pobomy wupunu enemenma niocunenus AL,

ckaana 0,1h.

Byao 6usueno xapaxmep i cmynens 6niuey npu 30LIbUEHHI WUPUHI NAAMDOPMEHOT ua-
cmumnu 3HU3Y 1 36epxy naumu nepexpumms. Busnaveno, wo wupuna matidanuuxa nepe-
daui sycunns AL cmanosumo 6ausvko (0,5 — 0,7)h. IIpu yvomy senuvuna AL npuiimace
snauenns ne Oinvwe wupuny eremenma niocunenns. Hecyua sdamuicmo 3paska npu smi-
Hi PO3MIpi6 3ani300emonnozo noscy 36invuwysanacs 0o 115% y nopiensuni 3i 3paskamu

6e3 niocunenns.
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Y pesynomami nposedenux meopemuunux docrioxcensy nidiopani naiOiivul payionaivii
sapiarmu niocunenns, SKi 003601510Mb BUKOPUCTIOBYEAMIL NIOBHY HeCYUYy 30amHICMb KOM-

0iH08aH020 CIMUKY.

Ompumano xapaxmep 3miHU HANPYICEHO-0ehOPMOBA020 CMAy 3paskie KoMOIHOBAH0Z0
CMUKY 6I0HOCHO 3ANPONOHOBAHUX BAPIAHMIE NIOCUTEHHSL.
Kniouoei cnosa: cmuxu, niocunenns, nanenvhi oyounxu.
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STRESS-STRAIN STATE AND REINFORCEMENT
OF COMBINED JOINTS OF PANEL HOUSES

Abstract. The improving housing af fordability for a wide range of people is one of the ways
to solve the housing problem in Ukraine. The reconstruction of the first mass series large-pan-
el residential buildings is cost-effective.

The analysis of last researches of combined joints of panels revealed that destruction can
occur by the contact and the platform section of joints.

In the work the most vulnerable zones of combined joints were identified and effective
structural and technological solutions for their reinforcement were elucidated, that makes it
possible to use their carrying capacity.

The research was carried out on models of the combined joint fragments, using the “Lira”
software complex.

If any parameter of the installation quality control is changed to a more permissible value,
there may be a redistribution of forces in the joint between the structures of the build-
ing, which can have a significant impact on the bearing capacity of the joint and lead to
the need to strengthen it.

From the studies of domestic and foreign scientists, it can be seen that the destruction
of the large-panel houses joints usually occurred in the settlement zones of separation,
landslide and crush. By increasing the rupture resistance forces of one of these zones,
the reinforcement of the combined joint can be controlled depending on the acting loads,
the strength of the materials and the detected defects.

It was established that the stress-strain state of the concrete in wall panels in the joint zone
practically does not change when fixing the corner or concrete belt below the floor slab in
the platform part. The reduction of stresses in the platform part of the lower wall panel
under the floor slab indicates that this reinforcement option is mainly aimed at perceiving
additional forces from the floor slab. The amount of inclusion in the operation of the rein-
Jorcement element width AL, _was 0,1h.

The character and degree ofl impact of an increasing width of the platform part from below
and top of slab were studied.

There were defined that the width of efforts transmission platform and AL is about
(0.5 — 0,7)h. If the whole AL value does not exceed gain element width. The bearing capac-
ity of the sample when changing the dimensions of the reinforced concrete belt increased to
115% compared to samples without reinforcement.
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As a result of theoretical studies, the most rational reinforcement options, which allow using
the full bearing capacity of the combined joint, have been selected.

The character of samples stress-strain state change combined joint relative to proposed
variants of reinforcement is obtained.

Key words: joints, reinforce, prefabricated buildings.
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T4T Nadaéna Tagei

N~ — — - e~ A

AN A~MY N N

Anomauis. Ynpoodosic bazamvox pokie cmoimy numanis npo eexmueHicmy 3acmocyeams
6i0x00i6 npomuciosocmi y cxaadax cyxux oyoisemviux cymiwerl. Ilicis bazamopiunoi pobomu
NPOMUCTOBUX MIONPUEMCING 3ATUULEHO BETUKY KLTLKICMb 610X00i8 6UPOOHULMEA, SIKI NpaKmuy-
HO He uxopucmosytomocst. OcoOIUB0 20CMPUM € NUMAHHS NPO BUKOPUCTIAHHS BI0X00I8 6U-
POOHUYMBA HA NIONPUEMCIBAX (PePOCNIABHOT NPOMUCTOBOCI. Y cmammi npusedeni pesyib-
mamu eniuey 6i0xo0ie upoOHULMBa Ha adzesito 00 GemoHHOT 0CHOBU CKIA0IE HA UeMeHmHilL

0CHOBI 01151 YNIAUMYBAHHS HATUBHUX NIONI0Z.

Mononimmni 6e3wosni noxpumms: 6 OLbUOCTE BUNAOKIE 3ACMOCOBYIOMbCS 8 NPOMUCIOBUL,
CLILCLKO20CNO0APCHKUX T ZDOMAOCOKUX (CNOPMUBHUX, HABUATLHUX Ma i1.) Oydieasx. [Tiono-
2u mpomuciosux 6ydisenn nosunni 6i0noeidamiL NiOBUEHUM BUMOZAM HA ONIP MEXAHIUHUM
eNIUBAM, A O7isl OesIKUX UpoOHUYyme — Oymu ximiuno- 1 menaocmiukumu i in. [lionozu yu-
BLILHUX OYOUHKIE NOBUHHI Mamu HeOOXIOHY MiUHICMb, 3HOCOCMITIKICMb, NPYNCHICIY, 21aA0KY
NOBEPXHIO, HEBUCOKY MENTONPOBIOHICIIL, 12KO OUUUAMUCS 810 3aOPYOHEHD, MATNI eCINemuY-
Hutl 6u2iis0 1 sionogioamu dusaiiny inmep’epy.

Ha cvo2001i we nemae 3azaivnonpuiinsmol meopii, ska noGHICMIO NOSCHIOE NPouec ao-
2e3ii. Y 36°33Ky 3 pisHoManimuicmio S6uw, sKi 6i00yeawmvcs Ha PIHUX emanax npouecy
3UENTIeHHS. MAMepianie, Cmeopenis 3azaibHoi meopli npouecis adzesii 3nauno ycxialuere.
Koona 3 nasenux meopiii ne € ynisepcanvroro. Boonouac ne moxcna siodamu nepesazy
acooniit 3 yux meopii. Kowcna 3 nux enocumo ceiil 6HeCOK y 3a2aivHy Meopio Mexamismy

CKJIEN06AHHA.

/s susuenis adzesiiinux 61acmusocmei CKAA0Y Ha UEMEHMHOMY 6 A3KoMY Oy BUKOPU-
CMami 6 AKOCMI HANOBHIO8AYIE GI0X00U BUPOOHUUMEA: WLAM 6i0 MOKDOZO 2A300UULCHNS
supobHuymea gepocuniyito, wnam sodonom sxuenns Xapriscokoi TEL] — 5 i kepamsu-
mosutl nui. Y pesyavmami 0yn0 6us6IeH0 NOUMUSHUL MA HEZAMUSHUL 6NAUE MIKDO-

HANOBHIOBAYI8 HA BLACMUBOCHIL CYxXux

gaieeﬂbﬁux cymiwei. Y cmammi npedcmasieni

nopisnsavi dani wodo miyrocmi adzesii 0o bemonnoi ocnosu npu dodasammi MikpoHanos-
HI06a4i6 MPbOX 6UOIS, SKI Oy BKA3AHT BULE.

Kntouosi cnoea: cyxa oyodieeavna cymim, nanuena nidnoza, MikpoHaAnoeHoeax,
WIaMm, Kepamumosuli nui, aozesis, 610x00u 6upoOHUUMEa.
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15% To Taffid GaTafoa ToeaTaeo é 6aaée- EATTElcTAaTéa TooTATA TOTecaTan0aa o
+afep aadaceTii1é ToT=iToe 1a 16..33% éed, éaé @éaia 10 1TEdTAT dacii+euaie
AT A4 fioTee 0a4dAATeY [10, fi. 89]. I3TEcATANAY OADSTHCEE6EY & eadalc
ATTTETE03EUTOT OaéoToTI, &T0To0é o0TaTé TOEe, aTéaiT Ta 0TEUET 64awaacol
ATTATAN0A0a0 Oaddee-aiep addaceTiiTé nadanoTelThou ATanaé, 1T & ATTATanoal
19T=1Tf0e, Nédeeo daace-aréa aéfradhi- aaol dawaiep yeTETae+anéed 'I'Eﬁil‘ééé‘L
1Tioé c¢réda-oiTha. Oaé, TTiTé ¢T1éd ar Dacoeloac(l enfgaataaieé. la TATTaa
6&36UTTé TTaad01Tioe 390 1%/83 TTcal- ToTadaaiiTal afaééca 1TeiT 13arTé
gya0 Oaaeé+eol TOT=iThol noarearey aeeol, 0T aéy 0ed+aaiey OeceeT-0adTe~
dafiodToa i TATTATE & dTcdanoa 7 NOOTE Ta Néed NaTénoa idded odTeoaeuiad nlan
14..26%, a aT¢danioa 28 NO0TE — Ta 13..18%. AaT¢iTaiT efrTTélcTaaol oTTéTaenraoniaa
[10, i. 94]. ) faITéTeodee, a <anoitioe: @éai 10 i7-
Oaée daatol. Oaelp enfedataaiey ya- edTaT dacTi-euaiéy ToTecatanoaa Oad-
gyaony ocadee+aieéa aadddcee 0afoaToa fio- dTieeeodey, éadaiceoTadp TOél, TTéd+a-
0T€ f0OTE0aenTTé fifane é 4aoTio ca i=ad ai1dp Toe Taxeda ééég‘i‘! ceotTardar adaaey,
efrTelcTaarey TooTaTa ToTecaTanocda. w@éal atatoiya-aiey OYO —b.
0aaeesa 1. Oeie+aieeé fiTnoaa oeaia
NTaddeaied ETITTIAT0Ta, %
Taeiaimaaned —
peala Sio, [F&T, [ALT, | NaT [MgO | E;T [NaO | TiO (PO, [ WnT | '
AT683 20 840
ooafaiey Timea | 813 | 36 | 35 | 1,2 | 10 | 09 | 065 | 01 | 003 | 001 | 7,71
ToTéecaranoaa
Oa&éeoa 2. AdadceTiiay TOT+TTNol dacdaaToal i 0o fiTHoaaTa
31410 16-500 33
Tanre 65
T8an0e0e6a0Td Sika 0,5
174 648 Bermocoll 0,01
Daaer_: %6;12?? i10é 149
fﬁg 'O;Saf,g‘; 15% 15% 15% 15% 15%
Eaddaiced % To 6aiaioa - - - 5% 10%
Ataa A7O 05 06 0,6 06 06
TOT=11100 AGATEaTey i Ad0TTTaT ThiTaaiedl
3ai (éan/ni?) 50 50 3,0 6,0 6,0
7ai (éan/ni?) 8,0 50 2,0 45 8,0
1441 (831/ii12) 5,0 50 3,0 6,0 6,0
28ai (83/ii1?) 10,5 10,5 9,0 14,0 13,0
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THE EFFECT OF MICRODISPERSION FILLERS
FROM RAW MATERIALS OF INDUSTRIAL WASTE
ON THE ADHESIVE STRENGTH OF SELF-LEVELLING FLOORS

Abstract. For many years, there has been a question about the possibility of using indus-
trial waste in the composition of dry building mixtures. After many years industrial enter-
prises formed a large amount of production waste, which is practically not used in any way.
Utilization of the production waste of the ferroalloy industry is especially acute. The article
presents the results of the influence of production waste on the adhesive properties of ce-
ment-based compositions for the installation of self-levelling floors.

Monolithic seamless coatings in most cases are used in industrial, agricultural and public
(sports, educational, etc.) buildings. The floors of industrial buildings must meet increased
requirements for resistance to mechanical stress, and for some industries — for chemical re-
sistance, heat resistance, etc. The floors of civil buildings must have the necessary strength,
resistance, elasticity, smoothness, low thermal conductivity, be easy to clean from dirt, have
an aesthetic appearance and match the interior design.

To date, there is still no generally accepted theory that fully explains the adhesion process.
Due to the variety of phenomena that occur at different stages of the adhesion process
of materials, the creation of a general theory of adhesion processes is significantly compli-
cated. None of the existing theories are universal. Each of them contributes to the general
theory of the adhesive mechanism.

To study the adhesive properties of the composition on a cement binder, production wastes
were used as fillers: wet gas cleaning sludge from the production of ferrosilicon, sludge
water softening of Kharkiv CHP — 5 and expanded clay dust. As a result, the positive
and negative influence of microfillers on the properties of dry building mixtures was re-
vealed. The article presents comparative data on the adhesion strength when adding micro-
fillers of three types, which were mention above.

Key words: dry mortar, self-leveling floor, adhesion, waste production.
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Ph.D., Associate Professor at the Department of Reliability, Strength
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8.0.1., aTOaT0 éa0aade 0ad1TETaS, a0acaaciied aeaTasa, 1a0ad%aé3a 0a ETT1N000803%¢,
E6éAT63(;Uééé Ta0cTTaelTeé 013aadieoao,

1. Edeaeé b, ATToTTa00TARIeA Tadanol

gegei 1.1

4.0.1., TOTOAMTH,

caalaoaa+ éadaade 0a0TTETAS, A0asadclied aedTa%, 1a0a0% €% 0a ETTH000E0%,
EdeaTdclieeé 1ad°Tiaclifeé 6i%aadnieoas,

1. Eoeaeé b ATPToTraooTaniéa Taganod

ATEEA CI21 TEO TAAATOAZATU 2 OAT TADAOOD
TA AAAAC2 AZTNTOATATOTTAT AAOTTO

Anomauisn. Y cmammi naeedeno pesyivmamu 00CIi0NCeHb MiHOCTI 3UeNieHts 2inco-
ueMenmmnoz0 6emony, MoOUPIKOBAN020 CNOIYKAMU 3A1i3a, 8 YMOBAX Oii 3HAKO3MIHHUX
Hasawmamxicens i 3nakosminnux memnepamyp. Ha ocrnosi ananisy nimepamypnux 0anux
susnavena mema 00CiONcenb, KA NOJSL2AE 6 NIOGUUWEHHT MIUHOCTT 34enienns. 2inco-
UeMenmmnoz0 bemony 3 nosepxHer OemoHHUX KOHCIPYKUIL 6 YMOBAX 01 3HAKOIMIHHUX
Hasawmaxcenv ma memnepamyp. 3asdanus: docrioumu eniue Komniexcrnoi dobasxi,
W0 € CUCTEMON) <MIHEPAILHUU KOMNIEKC HA OCHOBL 3ANi3a — NONICNUPM» HA BeUYU-
HYy adeesii zincouyemenmnozo 6emony 00 bemonnoi nosepxni 6 ymosax 0ii 3HAKO3IMiH-
HUX HABAHMAINCEHD | MEMNePaAmyp; BUSHAUUMU KIIbKICHI NOKA3HUKU 8NJIUBY 03HAUEHOL
komniexcnoi dobasku. Ocrnoeoto docriorens cmanu 6idomi naykosi nonoxcenns. Y po-
bomi 6yn0 eusueHo BNIUE KOMNIEKCHOT 000asKU 00 ZINCOUEMENMH020 6 IHCYU020, KA
CKAA0AEMvCst 13 CYMiwi MiHeparvhozo KOMNIAEKCY, Wo MiCmumo 3ai3o i Mmoougikamo-
pa — suw20 cnupmy. Ocobausicmio docuioncens npedcmasienux 6 pobomi ¢ GUBUEHHS
00HOUACHO20 6NIUBY MIHEPATLHOZ0 KOMNIIEKCY, WO MICMUMb 341130, MA BUW020 CRUPTY
HA 3MIHY MIUHOCTE 3Uensients 2incoyemMenmnozo bemony 3 nosepxuero 6emonHoi Kom-
cmpyxruyii. Y npoueci 0ociioxncens 6CMano8aeno, uo 03HaueHi MiHepaibii KOMIIEKCU, WO
MICMAMb 3a1130, MA 3ACMOCOBAHT BUULT CNUPMU 3MIHIOIOMb 6eIUUURY adze3ii 2incoue-
Menmuux 6emonie 00 6emonHoi NOBEPXHi MA IMEHUYIOMb 6NIUE HA BeIUUIUHY aoeesii
SHAKO3MIHHUX MeMnepamyp ma nasanmaxcerv. Xapaxmep sminu adzesii zincoyemenm-
H020 bemony nio eNIUBOM 3ACMOCOBAHUX MIHEPALLHUX KOMNIEKCIS, U0 MICMAMb 30.1i-
30, MA BUWUX CRUPMIG 3anencUmb 6i0 ix Kinvkocmi 6 bemoni. [Iposedenumu docrioncen-
HAMU 6CMAN0GILEHO 0COOIUBOCTNT BNIUGY HA BEIUUUNY A02€31i 2iNCoyeMenmnozo bemony
KOMNIEKCHOT 000a6KU, sKa s6158€ c00010 QUCNEPCHY CUCTEMY <MIHEePALbHULL KOMNIEKC
HG OCHOBI 3ali3a — NOJLICNUPM> 3ANEHCHO 610 KIIbKOCMI BUMW020 CNUpMY | KilbKoCmi
MIHEPANLHO20 KOMNLEKCY, Wo Micmums 3ai3o, 6 bemoni. Adzesis zincouyemenmnozo be-
MONY, SKULL MICIMUMb KOMNIEKCHY 000a8KY, IKa A619€ 00010 OUCNEPCHY CUCTEMY <Mi-
HePaLbLHULL KOMNIEKC Ha 0CHOBI 3aniza — noxicnupms, nideuwyemocs na 120..190%

y nopiensnni 3 bemonom 6e3 006asox.

Kntouoei cnosa: 6emon, minepanvhuii Komniexc, 3aaizo, sUMUi cnupm, MiyHicmo

3UENJIEHHA.
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THE INFLUENCE OF CHANGING FORCES AND TEMPERATURES
ON THE CONNECTING STRENGTH OF GYPSOCEMENT CONCRETE

Abstract. The article presents the results of studies of the adhesion strength of gyp-
sum-cement concrete modified with iron compounds under the conditions of alternating
loads and alternating temperatures. Based on the analysis of literature data, the purpose
of the research is determined, which is to increase the adhesion strength of gypsum-ce-
ment concrete to the surface of concrete structures under the conditions of alternating
loads and temperatures. Objectives: to investigate the effect of a complex additive that is
a system of “mineral complex based on iron — polyalcohol” on the value of the adhesion
of gypsum-cement concrete to the concrete surface under conditions of alternating loads
and temperatures; to determine quantitative indicators of the impact of the specified com-
plex additive. The basis of research were known scientific positions. The effect of a complex
additive to gypsum-cement binder, which consists of a mixture of a mineral complex con-
taining iron and a modifier — higher alcohol, was studied. The peculiarity of the research
presented in the work is the study of the simultaneous effect of a mineral complex contain-
ing iron and higher alcohol on the change in the strength of adhesion of gypsum-cement
concrete to the surface of the concrete structure. In the course of research it was found
that these mineral complexes containing iron and higher alcohols used change the amount
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of adhesion of gypsum cement concrete to the concrete surface and reduce the impact on
the amount of adhesion of alternating temperatures and loads. The nature of the change
in the adhesion of gypsum cement concrete under the influence of the applied mineral
complexes containing iron and higher alcohols depends on their amount in concrete. The re-
search established the peculiarities of the influence of the complex additive on the value
of adhesion of gypsum cement concrete, which is a dispersed system “mineral complex
based on iron — polyalcohol”, depending on the amount of higher alcohol and the amount
of mineral complex containing iron in concrete. The adhesion of gypsum-cement concrete,
which contains a complex additive, which is a dispersed system of “mineral complex based
on iron — polyalcohol”, increases by 120... 190% compared to concrete without additives.
Key words: concrete, mineral complex, iron, higher alcohol, adhesion strength.
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