Cepia «TexHi4Hi HayKun»
Bunyck 3(87) 2019 p.

YAK 004.942:626.8 https://doi.org/10.31713/vt3201913

Mypauwko 0. B, K.T.H., aoueHT, AoKTOpaHT, LLleBueHko B. B., uHxxeHep,
Benpagpi ., acnipanT, A6genbxapi M., 6akanaspar

(Opecbka oeprkaBHa akageMia ByniBHMUTBA | apXxiTeKTypu)

Ky6inoBuu M. I., cneuianicT (MM «Kanitens-M»)

3ANOBHEHHSA AE®OPMALIMHUX LLBIB MIXX KAPKACOM TA
HEHECY4YUMU CTIHAMU NMPU CTUCKYIHOYOMY HABAHTAXKEHHI

MeTolo AaHOI cTaTTi € BUBYEHHSA NOBEAiIHKU Pi3HUX BUAIB 3aN0OBHEHHA
QHTUCEMCMIYHMX LIBIB MiXK efleMeHTaMM KapKaca i HeHeCy4YMx CTiH Ha
po6oTty 6aratonoBepxoBux 6yaiBesnb 3 3anizo06eToHHUM Ge3pirenbHUM
KapKacoM npu cencMiyHuX BnamBax. Bname 3anoBHeHHs 6yno npoaHa-
Ni3oBaHO Ha HaMbinbL LULMPOKO 3aCTOCOBYBaHUX B YKpaiHi TpbOX BUAAXx
3anoBHEeHHA: MiHepanbHOI BaTH, NniHononictupona i BinarepM. 06'ekra-
MU AOCNIAXKEHHSA € TPU ra306eTOHHI NPM3MM | 0OA4HA NPM3Ma 3 BAXKKOro
6eToHy 3 MaTepiasioM 3aNOBHEHHSA LWBIB MPU CTUCKA4YUX HABAHTAXKEH-
Hax. MepeMileHHs Bia BepTUKaNbHMX HaBaHTa)KeHb HA BUNPO6yBaHMX
3pasKax — KJIl04OBi NapaMeTpu A BU3HAYE€HHSA BNJIUBY YyTeNJl0Bava
Ha noBeAiHKy byaiBenb 3i CTIHOBUM 3aNOBHEHHAM Nif Yac 3eMNeTpyciB.
OpyruMm napameTpomMm, AKUIA TaKoXK 6yB npoaHanisoBaHUM, € 3MiHa reo-
MeTpuuHOi $pOpMM i NOBHOrO pyMHYBaHHSA 3anoBHIOBayYa waBa (yTennio-
Baya).

Knro4oBi cioBa: ceMCMOCTINKICTb, HeCcy4a 3AaTHICTb, 3aNOBHEHHA pe-
¢dopMauinHUX WBIB, MANIOLUKIOBE HABAHTAXKEHHS.

Bctyn. B icHytounx pep)kaBHMX OyAiBeNbHUX HOPMax, MPUCYTHI
3HA4YHi cynepeyHOCTi, B MigxoAi A0 ypaxyBaHHS HEHecy4oro CTiHOBOro
3anoBHeHHs. HopMatueHuit gokymeHT (OBH B.1.1-12 2006) [1] Bumarae
BWUKOHAHHSA «3a30piB Bein4mHow 20 MM. ana 3abe3nevyeHHs CaMOCTINHOI
poboTn Kapkaca 6e3 ypaxyBaHHS CTiHOBOro 3anoBHeHHs. LLIBu 3anos-
HIOKTbCS NPYXHUM eNacTUYHMM MaTepianom». [1pu ubOMy B HOBIM pepa-
Kuii ABH B.1.1-12-2014, [2] us BuMora 3anuwmunack 6e3 3MiH, ane 3'aB-
UNNCa BUMOIMM LWOA0 0OMEXKeHHs NepeKociB 3 ypaxyBaHHAM HesiHinHOI
po6oTn. Ane pna TMNOBOro NoBepxy, MM 6a4MMo, WO KapKac HOPManbHO
npautoe i npn 50 MM nepeMileHHAX noBepxy. TaKUM YMHOM HeobXigHUN
20 MM 3a30p He BUKOHYE CBOEI PyHKLII. [Ina BU3HAYEHHA CTyNneHs BNAu-
BY HECy4Mx CTIHOBOro 3anoBHEHHS 3ani3006eToHHOro kapkaca 6yna pos-
pobneHa nporpaMa eKcnepuMeHTy, iKMW BKNoYae B cebe aBa eTtanwu.
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MNepwunn eTan BU3HAYEHHS CTYNEeHS BNAMBY 3anoBHEHHS AedopMaLinHnx
weiB. Opyrnn etan BuNpobyBaHHS ¢parMeHTiB CTiH 3 ypaxyBaHHAM
BNJMBY 3anoBHeHHS gedopmauinHux weie. [JaHe pocnigXKeHHsS Npuces-
4YeHOo nepwiomy eTany.

MeTa pob60oTn — BUSBUTM CTyNiHb BNJINBY 3aN0OBHEHHS AedopmMaLin-
HUX 3 HaNGINbLW NOWKMPEHMUX MaTepianiB: MiHepPanbHOI BaTKU, NiHOMNOJIC-
TMPOJIY i BilaTepMa MiX HEHECYYMMM CTiHAMUM 3 ra30beToHY i eneMeHTa-
MW KapKaca.

Martepianu Tta Metoau. [1na BU3HAYEHHS MepeMilLeHHs | BU3Ha-
YeHHSs Hecy4ol 34aTHOCTI nepeabayeHo 3 3pas3Ku NPU3M 3 ra300eToHY i
1 6eTOHHOT npn3mMu. [ns BuMiptoBaHb gedopMauin yTenatoBada, 3acTo-
COBYBanuUca iHOMKATOpPWM TOOMHHWUKOBOIO TWUMY 3 LIHOK NOAINKK
0,01 MM i 3 6a30to 30 MM, [3]. aTunKM HaKNeBaNANCA Ha OBi NPOTUNEX-
Hi rpaHi Npu3Mu.

Peanizauito Bunpo6oByBaHHS 6ys10 BUKOHAHO HAaCTYNMHUM YNHOM:

- MOKJIEIOBAHHSA N'ATU HA NPU3MU A9 IHOMKATOPIB, WO BU3HAYaOTb
nepeMilieHHs (pic. 1, a);

- yCTaHOBKa iHauKaTtopis (puc. 1, 6).

- [ligroToBKa 3pa3KiB 3aNOBHEHHS LUBIB:

» MiHepanbHa BaTa (100x100x20 MM) (puc. 1, B);

* MiHononicTtipon (100x100x20 mm) (puc. 1, r);

« Binatepm (L = 20 mMM) (puc. 1, a).

Pesynbtatu. Pe3ynbtatv BunpobyBaHb HaBeneHo y Burnsai tab-
NMub, OiarpaM 3asIeXXHOCTi MepeMillleHHs Bifg 3aBaHTaXXeHHS 3aMoBHIO-
Baya i giarpamM MasloUMKIIOBUX HaBaHTAXXeHHb OO0CNIAHMNX 3pa3KiB.

Tabnuuga 1
MiHepanbHa BaTa CepenHe
HaBaHTa)keHHs, Moka3zaHHs, MM lMoKa3aHHs, MM 3HAYeHHs,
kH IHpmkaTop 1 InonkaTtop 2 MM

Ct 1 (2kH) 26 24,13 25,06
Cr 2 (4kH) 26,24 24,34 25,29
Ct 3 (6kH) 26,62 24,72 25,67
Ct 4 (8kH) 26,93 25,02 25,97
Ct 5(10kH) 27,11 25,20 26,15
Ct 6 (12kH) 27,27 25,37 26,32
Ct 7 (14kH) 27,41 25,52 26,46
Ct 8 (16kKH) 27,5 25,63 26,56
Ct 9 (18kH) 27,6 25,75 26,67
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Buxogsuu 3 gaHoil giarpamm BMAHO, WO MPU MOCTYNOBOMY HaBaH-
TaXXeHHS1 MiHepanbHa BaTa BUTPUMYE 1,8 TOHHMW, Nicna 4oro npu Bi3ya-
NbHOMY ornsipi 4aHWM 3pa3oK 6yB MOBHICTIO 3pYMHOBAHMWM | HE NOBEPHYB
CBOE€I nepBicHOI popMu.

Puc. 3. 3pa3oK nicsia MoCTynoBOro HaBaHTaXeHHA 40 KpUTUYHOMO (1,8 TOHHM)

lNoka3aHHA IHOMKATOPI NepeMilleHHs B NpU Mano UMKI0BOMY Ha-
BaHTa)KeHHi npmBeaeHi B TabnuyuHin dopmi (tabn. 2).

Tabnuuga 2
Ne unkny Moy. nokazaHHSA, MM KiH. noKa3aHHs, MM
1 umkn 0 26,67
2 UMKnN 21,20 26,67
3 umnKn 23,47 26,67
4 unkn 23,9 26,67
5 unkn 25,6 26,67
MiHepasibHa BaTa
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Pwuc . 4. liarpama Hanpy»eHo epopMOBaHOro CTaHy Npu Mano

LMKJIOBOMY HaBaHTa>XeHHi MiHepasibHOI BaTH
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Pwuc. 5. liarpama 3MiHn gedopmaLini B 3aNeXHOCTi Bif LMKAY Npu Mano
LIMKJTIOBOMY 3aBaHTaXXEHHI0 MiHepasibHOI BaTu (BepXHi TOUYKM — BiANOBiAatoTh
HaBaHTaXeHH! 1,8 TOHHM, HMXKHI — MOBHa PoO3rpy3Ka)

Tabnuuga 3
MiHononicTupon
CpenHe 3Ha-
Moka3aHHA, MM [Toka3zaHHA, MM
HaBaHTa)'KeHHﬂ YeHH4d, MM
InonkaTop 1 IHankaTop 2

Mou. 3,47 Mou. 3,87 3,67

Cr 1 (2kH) Kin. 9.85 Kin. 10,07 9.96
Mou. 14,67 Moy. 14,97 14,82

Cr 2 (4xH) KiH. 15,22 Kin. 15,56 15,39
Mou. 15,97 Mou. 16,17 16,07
Cr 3 (6xH) Kin. 16,26 Kin. 16,87 16,565
Mou. 17,42 Mou. 17,77 17,595

Cr 4 (8kH) Kin. 18,03 Kin. 18,39 18,21
Mou. 18,42 Mou. 18,57 18,495
Cr 5(10kH) KiH. 18,62 Kin. 18,87 18,745
Mou. 18,72 Mou. 19,07 18,895
Cr 6 (12xH) Kin. 18,92 Kin. 19,27 19,095
Mou. 19,07 Mou. 19,37 19,22

Cr 7 (14kH) Kin. 19,31 KiH. 19,57 19,44
Ct 8 (16KH) 19,37 19,67 19,52
Ct 9 (18kH) 19,54 19,86 19.7
Ct 10 (20kH) 19.8 20,09 19,945
Ct 11 (22kH) 19,92 20,23 20,075
Ct 12 (24kH) 20,08 20,37 20,225
Ct 13 (26KH) 2017 20,47 20,32
Ct 14 (28kH) 20,27 20,57 20,42
Ct 15 (30kH) 20,32 20,62 20,47
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IHinonoJicTupoJ
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Puc. 6. [liarpama 3aneHoOCTi NepeMilleHHs Bif 3aBaHTaXXEHHS
niHononicTupony

Buxopsauum ¢ paHoi giarpamMm 6a4mMmMo, WO Npy NOCTYNOBOMY HaBaH-
TaXXEHHI0 MiHOMONICTUPON BUTPUMYE 3 TOHHW, MICAS YOro npu Bi3yanb-
HOMY OrnsiAi 4aHWM 3pa30oK noBepHyB NpndnmsHo 60% cBOEI nepBicHOT
$dopmMM Nic/s NOBHOTO CTUCHEHHS.

Pwuc. 7. 3pa3ok o Ta nicns nocTynoBoro HaBaHTaXKeHHS 40
KPUTUYHOTO (3 TOHHM)

lNokasaHHA iHOMKATOPIB NepeMileHHs NpY Mano LMKNOBOMY HaBa-
HTa)XeHHi MiHOMNoJiCTMPONY NpMBeAeHi B TabnunyHin dopmi (Tabn. 4).
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Tabnuuga 4
Ne unkny lo4y. NoKasaHHSA, MM KiH. noKa3aHHs, MM
1 unKkn 0 23,32
2 uMKn 13,62 20,32
3 umkn 18,84 23,32
4 unKn 13,95 23,32
5 unkn 13,97 23,32
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Puc. 9. liarpama 3MiHn gedopMaLin B 3aneXKHOCTI Bi LMKy NPy Mano LMKIo-
BOMY 3aBaHTaXXEHH!I0 NiHOMOJICTMPONY (BepXHi TOUYKM — BiAMNOBIAAOTL HAaBaH-
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Tabnuua 5
Binatepm C )
lMoka3aHHA, MM [Toka3aHHS, MM PEAHE 3Ha
HaBaHTa>KeHHS YEeHHS, MM
IngukaTop 1 IHankaTtop 2

Ct 1 (2kH) 20,14 19,14 19,64

Ct 2 (4kH) 20,52 19,35 19,935
Ct 3 (6kH) 21,22 19,74 20,48

Ct 4 (8kH) 21,55 19,93 20,74
Ct 5(10kH) 21,78 20,04 20,91
Ct 6 (12kH) 21,96 20,15 21,055
Ct 7 (14kH) 22,05 20,19 21,12
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Puc. 10. lliarpaMa 3aneXHOCTi NepeMillleHHS Bif, 3aBaHTAXXEHHS BinaTtepMy
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Puc. 11. 3pa30oK nic/ia NoCTynoBOro HaBaHTaXKeHH:A A0 KPUTUYHOTO (1,4 TOHHMK)

lNokasaHHA iHOMKATOPIB NepeMileHHs NpY Mano LMKNOBOMY HaBa-
HTa)XeHHi NpuBeAeHi B TabnunuHin dopmi (tabn. 6).
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Tabnuuga 6

Ne unkny loy. NoKasaHHSA, MM KiH. noKa3aHHs, MM

1 umnkn 0 21,12

2 uMKn 10,3 21,12

3 umkn 10,47 21,12

4 unkn 10,62 21,12

5 ymkn 10,75 21,12
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Puc. 13. iarpama 3MiHn gedopmauin B 3a1eXHOCTI Bif LMKy Npy Mano
LUMK/I0BOMY 3aBaHTa)XeHHI0 BinaTepMy (BepxHi To4KM — BignoBigawTb
HaBaHTaXeHHI0 1,4 TOHHW, HMXKHI — MOBHA PoO3rpy3Ka)
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3a pe3ynbTaTaMu CTAaTUYHOTO i MAJIOLUMKIIOBOrO HAaBAHTAXEHHS Mi-
HepasibHOI BaTW, MIHOMOMICTUPONY i BuNaTepMa Ha 6eToHHUX i rasobe-
TOHHMUX NPU3Max, MOXHa 3p0OUTU BUCHOBOK:

1. Yci Tpu BMAN 3aNOBHEHHA NPOAOBXYHTb 6paTu yyacTb B poboTi
CTIHOBOrO 3aMOBHEHHS aXK [0 MOBHOMO PYMHYBAaHHS ra30b6eTOHHOM Npu3-
MM, LLO iMITYE POBOTY CTiHMW.

2. MiHepanbHa BaTa nicna 2-ro UMKNy 3pyMHyBanacs, i He nosep-
Hysa cBol nonepefHi GopMK, a TaKoX He 36epirae cBOI NPYXXHO NAACTU-
YHi BNACTUBOCTI.

3. MiHononicTnpon i BinaTepM nicns NOCTYNOBOMO i MasIOLUKIOBOIMO
HaBaHTa>eHHs 36epernun cBoi NPY>KHO-NJACTUYHI BNACTUBOCTI, LLO MOX-
Ha No6auYnTM BUXOASYM 3 HaBeOeHux rpadikiB i BisyanbHOro ornagy Ma-
Tepiany nicns NnpoBeAeHHS eKCNepuMeHTaIbHUX BUNPOOYBaHb.

4. 3 ypaxyBaHHSIM OTPUMAHUX pe3yNbTaTiB HEOOXiAHO NiQroTYBaTH i
NPOBECTW APYrun eTan NabopaTopHUX A0CNiOXKEHb.
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FILLING OF THE DEFORMATION JOINTS BETWEEN THE FRAMEWORK
AND THE NON-CARRYING WALLS WITH COMPRESSIVE LOAD

The purpose of this article is to study the behavior of various types of
anti-seismic joints fillers between frame elements and non-structural
wall infill on the behavior of multi-storey buildings with a reinforced
concrete flat-slab frame under seismic effects. Reinforced concrete
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buildings are predominant type of construction in developing
countries like Ukraine. Seismic performance of these buildings, is not
predictable through techniques based on secondary factors such as
short column, irregularities in plan and elevation, soft and weak
stories, strong beam-weak column can causes serious damages. And
also all this factors can be caused by irregular non-structural wall
infill. And if much attention is paid to the study of non-structural wall
infill effect, then the issue of the expansion joint between the frame
and the filling remains unexplored. Also this problem is caused by
contradictions in DBN B.1.1-12-2014, which limits the gap between the
frame and non-structural wall by 20 mm. But for a typical floor, we
see that the frame works normally and at 50 mm (according to
pushover analysis) displacements of the floor. Thus, the required
20 mm gap does not perform its function. To determine the degree of
impact of the non-bearing walls on the reinforced concrete frame, an
experimental program was developed that includes two steps. The
first stage is to determine the degree of impact of filling the joints. The
second stage is testing the wall fragments, taking into account the
effect of filling the deformation joints. This study focuses on the first
stage. In this paper the influence of the joint filling was analyzed using
the three most widely used types in Ukraine: mineral wool,
polystyrene foam and vilatherm. The objects of study are three
aerated concrete prisms and one prism made of heavy concrete with
filling material. Displacements from vertical loads on test samples
are key parameters for determining the effect of joint filler on the
behavior of buildings during earthquakes. The second parameter,
which was also analyzed, the change of geometric form and complete
destruction of the joint filler. This study was undertaken to develop
the future Ukrainian Rapid visual screening assessment procedure
that takes into account the influence of anti-seismic joints fillers.
Keywords: seismic resistance, load bearing capacity, deformation joint
filler, low cycle load.
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3AMNOJIHEHUE AE®OPMALIMOHHDBIX LLUBOB MEXY KAPKACOM U
HEHECYLLUMMU CTEHAMMU MPU CXXUMAIOLLIMX BO3AENCTBUAX

Llenbto paHHOM cTaTby ABNAETCA U3y4eHUE NOBeAEeHUA Pa3/IMYHbIX BU-
AOB 3aMoJIHEHUA aHTUCEUCMUYECKUX LUBOB MEXXAY 3JIeMeHTaMM KapKa-
Ca M HecywMX CTeH Ha paboTy MHOro3TaXKHbIX 3AaHUMN C Kene306eToH-
HbIM 6e3puresibHbIM KapKacoM Npu CeMCMUYECKUX BO3AEeNCTBUAX.
BnusHue 3anonHeHus 661510 NPOAHANN3MPOBAHO HA CaMbIX LUMPOKO
npuMMeHsieMbiX B YKpauHe Tpex BUAAX 3anoJIHeHUsA: MUHepaibHON Ba-
Tbl, NeHoNnosucTUpoOna v Bunarepma. 06bekTamMm uccnenoBaHuA ABNSA-
IOTCA TPY ra3o6eToHHble NPU3Mbl U OQHA NPU3Ma U3 TsXKenoro 6eToHa ¢
MaTepuasnioM 3anoJIHeHUs LWBOB NMPU CXXUMAKLWMX Harpy3skax. lMepe-
MelleHue OT BePTUKaJibHbIX HAarpy3oK Ha UCNbiTbiBaeMbix o6pa3suax —
K/loYeBble NapaMeTpbl A8 onpeAeseHUsA BIMAHUA YTenauTesNs Ha no-
BeAieH1e 34aHUI CO CTEHOBbIM 3anoJIHEHUEeM BO BpeMsl 3eMieTpsice-
HMIA. BropbiM napamMeTpoM, KOTOpbIM TaKXXe Gbls1 NpoaHaIM3UPOBaH,
ABNAETCA U3MEHeHUe reoMeTpu4ecKon GpopMbl U NOJTHOTO paspyLUeHUs
3anonHuTtens wea (yrennutens).

KnroueBbie cnoBa: ceiCMOCTOMKOCTb, HecyLlas CNoco6HOCTb, 3anoHe-
Hue fedopMaLMOHHbBIX LUBOB, MAaJIOLMKJIOBOE HarpyXeHue.
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