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AHorauis. BijicyTHiCTb miaTBep/KEHUX IOCIIHUX JIAHUX TIPO rapameTpy ehopMyBaHHS TiIICOKAPTOHHUX TUTUT
Pi3HOI TOBIMHU He J03BOJIAE 3 TAPAHTOBAHOIO TOYHICTIO MOIE/IIOBATH HAIPY KeHO-e(OPMOBAHUIT CTaH pi3HOMa-
HITHUX i CKJIQJIHAX TIIICOKaPTOHHUX KOHCTPYKILi. [[poBezieHi BUPOOYBaHHS HA TPUTOYKOBUI BUTMH [IPU 3MIHHO-
My IIPOJIbOTI TiIICOKAPTOHHUX 3paskiB ToBUIMHOW 9,5 1 12,5 MM. BunpoGyBaHHs MpoBoAMINCS B JTAOOPATOPHUX
yMOBax Ha ceprudikosaHomy ycerarkysanti dipmu Zwick Roell. AHaiz xapakrepy aehopMyBaHHs [IOKa3ye, 1110
riIICOKApTOHHI 3pa3Ky TOBIIUHOW 9,5 1 12,5 MM MAIOTb SIK 3araibHi, TAK i Bi/IMiTHI 0COGJIUBOCTI, [IPH 1[bOMY 3PA3KK
t=9,5 MM matoTh Ha 20...30 % BuIIe MOy JIb IPYKHOCTI i BIIHOCHY MII[HICTh B OPIBHSIHHI 13 3paskamul t= 12,5 M.
JIJIst TOBHOTO aHAJIi3y MPY/KHUX XaPAaKTEPUCTUK TAKOXK IIPOBOIUIMA BUIPOOYBAHHS HA OJHOOCHE POBTSITYBAHHS
MOJIOBKHIX 1 TonepedHnx 3paskiB t = 12,5 mM. [{J1st BChoro /iianazoHy BUMiproBaHH: jiehopmaliiii BUKOPHUCTOBYBa-
JIUCSI TEH30PE3UCTOPH, SIKI 1y GIIIOBAJIUCS IHAUKATOPAME TOAUHHUKOBOIO TuUIty. /yist BUMipy i (hikcartil BuaKoaMin-
HUX JIHIFTHUX siechopMaliiil B pesKiMi peaibHOro Yacy BUKOPHCTOBYBAIM MOOLTbHY BUMIDHY TEH30METPUYHY CHCTe-
My dipmut OBEH i renzopesucropu dipmu Bena. Bukonano umcesibHe MoiesIIoBaHHS HATIPYKeHO-1e(hOPMOBAHOTO
cTaHy MiJIBICHOI rificokapToHHOI credti 3a cucremoro D 112, TincokapToHHe 00JMITIOBAHHS PO3IJISIIAIOCS SIK OPTO-
TPOITHA ITUTICHA TUINTA 3 PIBHOMIITHUMU TTOMIEPEYHNMU 1 TOJIOBKHIMU CTUKAaMU. PO3paxyHOK TPOBOIMBCS 3 BUKOPH-
cranmsiM nporpamuoro komiiekey «SCAD Office» za I, II1, IV Teopisimu MitHocTi.

Koio4oBi ciioBa: TincoKapTOHHI TIJIUTH, MIIIHICTh, 1e(hOMATUBHICTE,0PTOTPOITHII MaTepias, TeH30Pe3UCTOPH.

AKCIHEPUMEHTAJIbHO-TEOPETUYECKHUE UCCJIE[IOBAHUS
MPOYHOCTU U IE®@OPMATUBHOCTU TMIICOKAPTOHHBIX
KOHCTPYKIIUI

A.A.Bapmortun!, A.Bb. Kocuk?
Jlonbaccrkasn nayuonamwias akademus CmpoumeibCmea u apxumexmypot,
2, ya. /lepacasuna, 2. Maxeeska, /loneyxas obracmo, Yepauna, 86123.
E-mail: " barmotin1970@gmail.com, ? kab.box@ukr.net

Honyuena 27 oxmsiopst 2015; npunsma 27 noséps 2015.

Annotaps. OTCyTCTBIE TOATBEPKIEHHBIX OMBITHLIX JAHHBIX O TApaMeTpax IeOPMIPOBAHIS THIICOKAPTOH-
HBIX TUIAT PA3INYHON TOJIINHBI He TI03BOJEIET € TaPAHTUPOBAHHON TOYHOCTHIO MOJEINPOBATD HATIPSIKEHHO-
11ehOPMUPOBAHHOE COCTOSIHIIE MHOTOOOPA3HBIX 1 CJOKHBIX THIICOKAPTOHHBIX KOHCTPYKIuii. [IpoBeseHbl nc-
[BITAHUS HA TPEXTOUYEUHBIA M3rK0 [PY [EPEMEHHOM ITIPOJIETe THIICOKAPTOHHBIX 0OPA3IloB TOMIUHON 9,5 1
12,5 mm. Vcnbitanust poBOAMIINCH B TaOOPATOPHBIX YCJIOBUSX Ha CePTUMUIIMPOBAHHOM 000pyA0BaHuN (Hup-
Mbl Zwick Roell. Ananus xapakTepa neopMupoBaHus MOKa3bIBACT, YTO TMIICOKAPTOHHbBIE 0OPA3IIbl TOMIINHON
9,5 u 12,5 MM UMEIOT Kak 00II1e, TaK U OTJANYATETbHbIE 0OCOOCHHOCTH, IPU HTOM 06pasibl t=9,5 MM UMEIOT Ha
20...30 % Bblilie MOJLYJIb YIPYTOCTU U OTHOCUTENBHYIO IIPOYHOCTD 110 CpaBHEeHMUIO ¢ obpasiamu t = 12,5 mm. [list
MOTHOTO AHAJIM3A YIIPYTUX XapPAKTEPUCTHK TAKsKe TPOBOINIIN UCTIBITAHNST HA OJJHOOCHOE PACTSIIKEHHE TTPOIOITh-
HBIX ¥ TOIePeYHbIX 00pasios t = 12,5 Mm. [ljist Beero pnarnaszona usmepeHust gedopMaiiiii MCIoab30BaInuCh
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TEH30PE3MCTOPbI, KOTOPbIE AyOINPOBAINCH HHINKATOPaMK YacoBoro Tuma. [l 3amepa n ukcarn ObicTpo-
MEHSTIOIUXCST JIMHEHHBIX ehOPMAIHI B PEKUME PEATTBHOTO BPEMEHU UCTIONb30BAI MOOUJIbHY 0 U3MEPUTEIb-
HyIo TeH3oMeTprdeckyio cuctemy ¢dupmer OBEH u tersopesuncrops! dupmsr Bepa. Beimomreno uncienroe
MOJIeJITPOBAaHNE HAPSKEHHO-e(hOPMUPOBAHHOTO COCTOSTHUS TO/IBECHOTO TUIICOKAPTOHHOTO TTOTOJIKA 110 CHC-
teme D 112. TuncokapToHHast 0OIMIIOBKA PACCMATPUBAJIACh KAK OPTOTPOIIHAS LeJbHAS [UINTA ¢ PABHOIPOY-
HBIMH TIOTIEPEYHBIMH U TIPOIOJNBHBIMI CTBIKAMU. PacueT IMPOU3BOIUICS C MCHOJIB30BAHNEM IIPOTPAMMHOTO
rxomuiekca «SCAD Office» mo I, II1, IV Teopusim TPOIHOCTH.

KmoueBsie cioBa: rurncokapTOHHbIE TITUTHI, TPOYHOCTB, Ae(hOPMAaTHBHOCTD, OPTOTPOITHBIN MaTepua,
TEH30Pe3MCTOPBHI.
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Abstract. Absence of acknowledgment about the experimental data on the deformation parameters of drywall
boards of various thickness does not allow to model the stress-strain state of the diverse and complex drywall
constructions with guaranteed accuracy. The tests were conducted on three-point bending with a variable
span drywall models of thickness 9.5 and 12.5 mm. The tests were executed in the laboratory using the certified
equipment of Zwick Roell company. Analysis of the deformation shows that drywall samples of thickness
9.5 and 12.5 mm have both common and distinct characteristics, while samples of t =9.5 mm have modulus of
elasticity higher on 20-30 % and apparent durability compared to samples of t =12.5 mm. For a complete
analysis of the elastic characteristics also the tests on the uniaxial tensile of axial and transverse samples of
t=12.5 mm were carried out. Load-indicating resistors were used for the whole range of deformation
measurement, they were also duplicated by dial indicators. For measuring and recording rapidly changing
linear deformations in real time, OBEH mobile measuring strain gauge system and Veda load-indicating
resistors were used. Numerical modeling of the stress-strain state of lowered drywall ceiling on the D 112
system was executed. Drywall facing has been regarded as integral orthotropic plate with equal transverse and
axial joints. The calculation was performed using the «<SCAD Office» software complex according to I, II1, IV
strength theory.

Keywords: drywall boards, strength, deformability, orthotropic materials, load-indicating resistors.

AkTtyanbHOCTD

Hwuskas ynenbHas MaTepuasoeMKOCTh, ITMTPOKUI
[INATIA30H BapUALUU 3BYKOU30JIUPYIOIIUX 1 OTHe-
3AIIUTHBIX XaPAKTEPUCTUK ITPU FAPAHTUPOBAHHOM
JKECTKOCTH BCeil KOHCTPYKIIUU, BO3MOKHOCTH CO-
3MaHust 0ObEMHBIX KPUBOJMHEITHBIX 3JIEMEHTOB
peIoNPeeAI0T cTabUIbHOE IPUMEHEHIE KOM-
IJIEKTHBIX THTICOKAPTOHHBIX CHCTEM IIPU PEMOHTE,
PEKOHCTPYKIIUU U CTPOUTEIbCTBE TPAXKAAHCKUX
3nanuii [1-3]. IIpu ucnosib30BaHUM TUTICOKAPTOH-
HBIX CHCTEM ITPOEKTUPOBITUKU U CTPOUTENN YACTO
CTaJIKUBAIOTCS C TPOGIEMOI 060CHOBAHHOCTH MTPHU-
MEHEHUSI OIPeIeIEHHBIX KOMIIJIEKTHBIX CHUCTEM,
MIPELYCMOTPEHHBIX TEXHUYECKOH TOKYMEHTaI el

usrorosures [4—7]. OCHOBHBIM KpUTEPHEM BbIOO-
pa siBJIsIeTCst OOeCTIeYeHIe TapaH T POBAHHBIX XapaK-
TEPUCTUK KOHCTPYKIIUH U TPENTTHOCTONKOCTH ITPH
Pa3IMYHBIX PEKMMAX AKCILTyaTalu. [171s1 CiiosKHbIX
runicokapTonubix (I'K) koncrpykimii, akcrmyatu-
PYIOIIUXCS B HEGIATOTPUATHBIX YCTIOBUSX (TeMITe-
PaTypHO-BJIAKHOCTHbBIE TIepenapl, reopMarm
3[[aHNUST BBI3BAHHBIE, DEOJIOTTIECKIMU TIPOIECCAMYL,
JMHAMUYECKUE BO3/ICHCTBUSA 1 T. 1. ), HEOOXOIMMO
BBITIOJIHSATD YMCJIEHHOE MOJIETTUPOBAHIE [0 0OecTie-
YeHUI0 DKCILTyaTaIHOHHON IIPUTOTHOCTH U TapaH-
TupoBaHHOU PaboThl I'K KoHCTPYKIMHM.
[uricokapToH OTHOCUTCS K KPYITHO(OPMATHBIM
TOHKOCTEHHBIM KOHCTPYKITMOHHBIM OT/EJI0YHBIM
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mtam (6,5 <t <25 mm). Kak KoMo3utHbrii Ma-
tepuas TKII 06/1a1a10T BHICOKOIT OTHOCUTEJIbHOI
MPOYHOCTHIO Ha u3rub. s pocTuskenus Tpedy-
eMOH 9KCILTyaTallMOHHOI skecTkocTi 'K KoHCTpYK-
I MOHTUPYIOTCS C PA3JTUYHBIMU CHCTEMaMU Kap-
KacoB 13 yHU(DUIIUPOBAHHBIX AJIEMEHTOB.

B oreuecTBeHHON 1 3apyOeKHON JIUTEpaType
OTCYTCTBYIOT CBEJICHUS O PE3YJIETaTaX IKCIIEPUMEH-
TaJIbHBIX MCCIIEIOBAHWH TPOYHOCTH U JIepOpMaTHB-
HocTH ruticokapToHHBIX T ([KIT). OTcyTerBue
TO/ITBEPIKEHHBIX OMBITHBIX JIAHHBIX O TOBEICHITT
no Harpyskoit ['KII He mo3BOJISET ¢ TApAaHTUPO-
BAHHOU TOYHOCTBIO MOJIETTUPOBATH HAIPSZKEHHO-
nechopMUPOBAHHOE COCTOSTHUE Kak YHUMUIIUPO-
BaHHBIX TJIOCKUX KOHCTPYKIIUIA, TAK 1 MHOTOOOpa3-
HBIX 0OBEMHBIX 2JIEMEHTOB, UMEIOIUX CITOKHYIO 1
HecTaH/apTHYIo reoMerpuio [8—14].

ITesb paGOTHI [TOJTYYUTH OTIBITHBIE IAHHBIE O 3a-
KOHOMEPHOCTSX JIe(pOPMUPOBAHNS CTAHAAPTHBIX
I'K 06pasios pu usrube, OAHOOCHOM PACTSKEHAN
1 060CHOBATH METOMKY OTIEHKH HATIPSIKEHHO-/1e-
(opmupoBannoro cocrosinus I'K koHcTpyKInii B
YCJIOBUSIX IIJIOCKOTO HAIIPSI)KEHHOTO COCTOSTHUSL.

OcHoBHble HQU3NKO-MEXaHITUECKUE XapaKTepH -
CTUKU PerJiaMeHTHpyioTcst EBporreiickum cranap-
ToM [15, 16] 1 MekrocymapcTBeHHbIM CTaHIAp-
Tom [17].

Awnajins mokasbIBaert, 4to TpebGOBAHU EBPOTIET-
CKMX U OTE€YECTBEHHBIX CTAHAAPTOB OJIU3KU 1 OC-

HOBOIIOJIaraonM sBJgercd npouyHocts [KIT npn
usrube. Pasimune B OCHOBHOM 3aKJII0UAETCS B HO-
MEHKJIAType perjiaMeHTHPyeMbIX (PU3nKo-Mexa-
Huuecknx xapakrepuctukax I'KII, cxemax narpy-
JKEHUS M TEOMETPUYECKNX Pa3Mepax NCITbITYEMbIX
06pasIoB.

Jluist uccneroBanmst 3akoHoMepHoOCTEl Jiedpop-
mupoBanust TKIT mpoBoAnIN HCIIBITAHMS HA U3THO
¥ OJTHOOCHOE pacTsKeHue. VIcpITaHus Ha TPeXTo-
yeuHblit n3rn6 npu nepemertom mposere 'K 06-
PasIoB TOMNMHON 9,5 11 12,5 MM TIPOBOINIIH TTO Me-
toauke [2]. O6pasist Boipesasnucs 13 [KIT B mpo-
JIOJILHOM ¥ TIONIEPEYHOM HarpaBjieHusaX (Tui A,
tutt B). VICIbITaHust TpOBOIIIIICH B JIAOOPATOPHBIX
YCJIOBHSIX Ha CepTU(HUIMPOBAHHOM 000PYI0BaHIN
dbupmbr Zwick Roell. Pazmepbr 06pasiios npumm-
MaJIich corsacHo Tabu. 1, a mpoaer (L=40 t) g
I'KII1 9,5, 12,5 MM cooTBeTcTBEHHO cocTaBisl 380
u 500 mm. TTo cranaapTHO#T cXeMe MpoIoJbHbIE 06-
pasibl (TUI A) UCIIBITBIBAJIN JINTIEBON CTOPOHOM
BHU3,a norepednbie (Tutt B) — teibHoi. K o6pasity
[IPUKJIAJIBIBAIIN HAYAIbHYT0 HAarpy3ky =~ 50 H, Bbinep-
JKUBAJIA €0 TI0/] 9TOI HATPY3KOil B TedeHue 1 MuH.
U U3MEPSIIN TIPOTUO B cepe/iiHe MpoJieTa. 3aTeM Ha-
IPY3Ky yBesnduBaiu co ckopoctsio 15-20 H/c no
sesmunnbl 100 H. TToaaToii Harpyskoii o6paserl Bbi-
JiepskuBasiv B Tedyenue 1 MuH. u pukcupoBasu mpo-
rub B cepeinHe MpoJieta. 3aTeM HarpysKy MOBbIIIa-
JIVL ¢ TOH K€ CKOPOCTBIO JI0 PaspylieHus o6pasiia.

Ta6muua 1. CpaBHeHUEe METOAUK UCIIBITAHUS TUIICOKAPTOHHBIX JIMCTOB

- T

HopmartuBHbiit nokymeHT | MexrocynapctBeHHbIH cTannapt [17] EBponeiickuii cranaapt [15]
1 | Tomuwna (t) TKIT, MM 9,5 12,5 9,5 12,5 9,5 12,5
Pa3meps! 00pas1os, MM
) /,/" Pk (450+5) a=(40t+100+5) a=(400£5)
¢ : E7T | b=(150+5) b=(400+5) b=(300+5)

3 | Cxema Harpy KeHHUS P

lF

ONBITHBIX 00pa3LoB

a0 | 175 178

| L

a5 175 175

Paccrosinue mexny = |
LIEHTPaMH O110p (TIPOJIET) L S —
L=350 mm L=40 t,mm L=(350+1) mm
Paspymmaromias Harpyska npu mrude, H
4 | TIpomompHBIX 00PA3IIoB 222 322 450 600 400 550/725"
5 | TlonepedynsIx 0Opa3oB 81 105 150 180 160 210/300"

*— paspylnaolias Harpy3Kka Ipu U3rube TUIICOBBIX IUIAT ¢ MOBBIIIEHHONH MPOYHOCTHIO (Thll R).
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PasHocTb MesKy 3HAUEHIEM TIpornba odpasiia mpu
narpyske 100 H n narpyske 50 H npuanmasacs 3a
nporub o6pasiia. Paspymaionyio HarpysKy u BeJu-
yuHy nporuba cepuu 00PasIoOB COMOCTABJISIN C
HOpMUpyeMbIMu TpeGoBarusivu [ 17].

Amnanus xapakrepa gedopmuposanusd (puc. 1)
IIOKa3bIBAET, YTO JIUCTHI 9,5 1 12,5 MM UMEIOT KaK
0011I1e, TaK U OTJININTETHHBIE 0COOEHHOCTH:

— MPOJI0JbHBIE 0OPa3Ibl TI0 CPABHEHUIO C T10-
MePEeYHBIMU HMEIOT MO/LYJIb YIIPYTOCTH BBIIIIE B
1,25—1,55 pa3a, a OTHOCUTEIBHYIO TPOYHOCTD B
2,5-2,8 pasa;

— HE3aBUCUMO OT TOJIIUHBI TIPEJIEJT YIIPYTOii pa-
GOTBI BBIIIE Y MOTEPEYHBIX 0OPA3IIOB 1 COCTAB-
Jsiet 710 70 %, a y mpoaosbHbIX — 10 50 % ot pas-
PYIIAOIIET0 YCUIINS;

— Ha cTaiuu, 6JIM3KO# K paspyIIeH o, B ITonepey-
HBIX 00pasiiax NMeeTCcsl ABHO BbIPAsKEHHAST [0~
/1K TITACTUYECKUX JiehopMariuii;

— I'KIT 9,5 mm meet Ha 20—30 % BbITIIE MOIYJID
VIIPYTOCTU M OTHOCUTEJIbHYIO IIPOYHOCT 10 CPAB-
nenuio ¢ I'KIT 12,5 mm.

Jlust otipesiesierust GoJiee MOJTHOTO Habopa YIpyTruxX
XapaxkTeprcTuK mposoauam pactskerne 'K o6pas-
1oB t=12,5 MM (puc. 2) Ha crienuaabHo CKOHCTPY-
MPOBAHHOI YCTAHOBKE.

[l Becero nanazona uamMepenus Jiechopmariiit
UCII0JIb30BAJIMCh TEH30PE3NUCTOPBI, KOTOPbIE TECTHU-
POBAJIMCh COBMECTHO ¢ TeHzomeTpamu [yrenbepre-
pa (puc. 3),a Ha srale UCIbITAaHUH 1y I POBAJICH
WHANKATOPAMU YacoBOTo TuIIa. /17151 3amepa u puk-
caruu GbICTPOMEHSIIOTIUXCST IMHEHHBIX [iehopMa-
Ui B PeXKUMe PeasbHOTO BPEMEHU aJIBTepPHATHB-
ubiM BapuantoM CUUNT-3 mosker ciy;KuTh MO-
OUJTbHAS I3BMEPUTETbHASI TECH30METPUYECKas CHC-
teMma (puc. 3, 4) ¢ MCII0/Ib30BAHKEM 000D YIOBAHMUSI
komnannu OBEH CIIB, koTopoe ycnenrto 3ape-
KOMEHJIOBAJIO ceOsT B MPOMBIIIICHHBIX CHCTEMAaX
aBromarusarui. /[yig 3amepa gepopmariii mcrorb-
30BaJIMCh TEH30pe3ucTopbl hupMbl Bena, koTopbie
YCITENHO 3apexoMenioBasu cebs B crpanax CHT.

O6pasipl Jist pactsizkeHus (puc. 2B) TIPEICTaB-
Jis7tn cOGOM BOCBMEPKH € TOPIEBBIMU HAKJIAIKAMK
B 30He 3axBaToB. Tak kak I'KII siBistercs opro-
TPOITHBIM MAaTEPUATIOM, TO AHAJIOTUYHO UCTIBITAHN -
M Ha 136, 00pasibl Berpesach u3 TKII B mpo-
JIOJIBHOM U TIOTIEPEYHOM HallpaBJIeHusx, T. e. 0°, 90°
K ocstm oprorporuu. K o6pasiam mpukiaabiBasm
PACTATMBAIOIILYIO HATPY3KY PABHBIMHU CTYTICHSIMHE JI0
O,OSPWS_. [Ipu ucnpiranugax dukcupoBaIuch Ha-
Ipy3Ka BIUIOTB JI0 pa3pylIeHNs, IPO/IOJbHbIE & U

A. A. bapmomun, A. b. Kocux

noriepeynbie &, nechopmaiiuu. [lo pesyssratam mc-
HBITAHUI ONPEeNICh Moy m ynpyroctu E | E,
n koapdurmento! [lyaccona v,, ,v,, COOTBETCTBEH-
HO JIJISt TPOJIOJIBHBIX U TIOTIEPEUHBIX 0OPasIoB (THII
A, b).

AHaJIM3 OIBITHBIX JAHHBIX (PHC. J) TIOKA3bIBAET,
YTO MOJY/Tb yTIpyrocTu 1 Koaduiment [Tyacconay
MPOIOJIbHBIX 06pasioB Ha 10—15 % Bbiliie, 4eM B 110-
HIEPEUHBIX, TIPU HTOM COOJTIOIAETCST U3BECTHOE YCJIO-
BHE CUMMETPHH YIIPYTUX TTOCTOAHHBIX E - v, =E, - v,
[Ipesen mpouHOCTH TPY PACTSKEHUH IS TIPOJIOJb-
HBIX 06pasios cocrasisier 10 1,8 u 10 0,9 MIlay
nonepeunbix. [Ipegesn ynpyroii paboTsl s Beex
THUIIOB 0OPA3IIOB COCTABISET 10 55—65 % OT paspy-
maroero ycuaus. Takum 06pasom, CX0Ist U3 110-
JIYYEHHBIX PE3YJIBTaToR, 10 TIPOBE/ICHUsT HoJiee MoJI-
HBIX UCCIEIOBAHUT PEKOMEH/TYeTCS OTPAaHUYNBATD
MaKCUMAJIBLHO JIOMTYCTUMBbIE HAITPSKEHWS B TUTICO-
KapToHHOII 06mmBKe 10 o <0,6 MIla, a mpu 4nc-
sennoM MoziesiupoBanuy HJIC takux KOHCTpYKInii
CUUTATH TU PACTATUBAIONINE HATIPSIKEHUS TIpe-
JEeTbHBIMU.

Wexomnst u3 pe3yibraToB OMBITHBIX JAHHBIX, [IJIs1
onenku H/IC 060cHOBaHO IpUHATHE OOLIEN3BECT-
HBIX [TPEITOCHLIOK:

— I'KII kak miocko apMUpPOBaHHBIN Marepua
npejicTaBsieT cobOI CIIONTHOE MAKPOCKOITH-
YeCKU OIIHOPOJHOE OPTOTPOITHOE (TPaHCBep-
CAJIbHO-U30TPOITHOE) TEJIO;

— TUTICOBBII CEPAIEYHIK U aPMUPYIONIII KAPTOH
JITHEITHO YIIPYTH U OHOPOJIHBI: CBSI3b MEKITY
neopManUsSIMI U HATTPSSKEHUSIMU CJIETYeT 3a-
kony [yka;

— MEK/Ly CEPIeYHUKOM M apMUPYIOIIUM KapTo-
HOM HJIeaJTbHOE CIIETITIEHIIE;

— nonosHuTenbHbIe Hanipsikerws B TKII, BBumy
pa3nMYHbIX 3HaYeHN ! KoaddunmenTos [lyac-
COHA JIJIsT TUTICOBOTO CEP/IEYHNKA W apMUPY-
TOTIIETO KapTOHA, PEHeGPEKUTETHHO MAJTbL.

Ha ocHoBaHUT NPOBEICHHBIX UCCIEIOBAHIN OBLIO
BBINOJIHEHO yncsieHHoe Moziesposanue H/IC noj-
BECHOT'0 IBYXYPOBHEBOTO THIICOKAPTOHHOTO [TOTOJIKA
(4,8%5,0 m) 1o cucreme D 112 Knayd (puc. 7, 8).
Kapkac BbITI0JIHEH 13 0CHOBHBIX 1 BTOPOCTEIIEHHBIX
npocuseit CD 60/27, koTopbie pacriososKeHbl B
Pa3HBIX YPOBHSIX U B3AUMHO TIE€PIIEHANKYJISIPHBI.
Coenunenue mpoguiieii BBITTOTHSETCS ABYXYPOB-
HeBbIM coezinHuTeNeM. LIlar BropocTeneHHbIx mpo-
dueit mpuaIMacs 500 M.

I[Tpu pacuere ObLIM TIPUHSATHI CJICYIOTINE BU/IBI
CTATUYECKUX HATPY KEHHIL:
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Pucynoxk 1. Pesynbrater ucnbitanust mo OCT 6266-97 nipu mepeMenHOM TpOJieTe MPOJOJbHBIX U MOTIEPETHBIX

obpastos us: a) ['KIIT 12,5 MM, 6), B) T'KII 9,5 MM Ha ceprudurmposantom obopynosarun Zwick Roell.
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Pucynok 2. VcibitaHust Ha 0CeBOE PACTSIKEHUE: a) TAPUPOBKA OINBITHON yCTaHOBKY; 0) 3amepbl aedbopMaiuii mpu
HArpysKEHUSIX; B) PasMepbl OIbITHBIX 0OPA3II0B; I') XapakTep paspylieHust 00pasIoB.

Pucynok 3. Kourposb gedopMaiuii ¢ oMoIibio TEH30PE3UCTOPOB 1 TeH30MeTpoB [yreHOeprepa.

— zarpyskenne (LL1) — nmocrognnas narpyska ot
cobersennoro Beca 0,15 kH/m?

— zarpyxenue (L.2) — mepemenHast KpaTKoBpe-
MEHHasl BCJIEICTBUE IKCILTYATAI[HOHHOTO TIPO-
ruba sxese306eTOHHON TTaHe N TePEKPHITHSI
(0</<0,05 m).

Pacuer npousBoamiicst ¢ MCIIOTB30BAHUEM TIPO-
rpammuoro komiuiekca «SCAD Office» ipu yupy-

roii pabore marepuasa. [Ipu Moenmuposannu ObLIH
[IPUHATBI CJICYIONIHE TIPEIIOCHIIKN:
— TOJIBECHI IIAPHUPHO COEJIITHEHBI C TIPOMILIEM;
— COTIPSIKEHNST OCHOBHBIX 1 BTOPOCTENEHHBIX ITPO-
usteit IPUHATO NIAPHUPHBIM;
— I'K ob6amiioBKa paccMaTprUBaeTCst Kak OpTo-
TPOITHAS IeJIbHAS TTUTA C PABHOTIPOYHBIMU T10-
[IEPEYHBIMHI ¥ TIPOJIOJTbHBIMU CTBIKAMU U TIAP-
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HUPHBIM KPEILIEHHEM K BTOPOCTENEHHOMY PO~
uio;

— 1151 pacyeTa O IPUHATHI CITEAYIONIHE YIIPY-
Ive XapaKTePUCTUKA TaOL. 2:

Ta6muua 2. Xapakrepucruku [KII

E,, [Ta E,, ['Mla Vis Vo G, ITa
2,56 2,32 0,252 | 0,229 1,03

*— ompesemsscs 1Mo pekoMmenzaarusm [ 18, 19];

— MOJBECHOII ITOTOJIOK Pab0OTaeT COBMECTHO ¢ Ga-
30BOI1 5KeJ1e300€ TOHHOM TTAHEJTBIO TIEPEKPBITHS,
ONMPAIONIEICS 10 KOHTYPY Ha HECYIITHE CTEHbI,

— pacyeTHas CXeMa MO[BECHOTO TTIOTOJIKA COCTOUT
nus yHI/IBepcaJIbeIX CTEPKHEBBIX U ITJIaCTUHYA-
ThIX KOHCYHDIX 9JIEMEHTOB.

1500 - N, H

LAB - mog

Pucynoxk 4. Tensomerpudeckas cucrema: a) TpyIna TeH-
30pe3ncTopoB «Bemar; 6) MOJyJIb BBOJIa CUTHAJIOB TEH-
30PE3UCTOPOB; B) IpeobpaszoBaresib nHTepdeiicos; 1) [TK
¢ onepanoHHoi cucrtemoii Windows.

700 - N, H

-0,180 3,267

g1, 10°

-1 0 1 2 3

Pucynok 5. /leopMipoBanyie B MpooJbHOM (&) ¥ MOIEPeyHOM Harnpasienusix (&,) obpasios Tii A, b npu oceBom

pacTssKEeHUN.
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Pucynok 6. Ilepexos ot hakTueckoit K pacueTHON Moziesn cyrouctoro nosuMeproro Matepuasa (IKID) B ycaoBusx
ILJIOCKOTO HAIPSIKEHHOTO COCTOSHUSL.

NASNNRANN

\\L_\\N

1l e e &

| F ;/,
i'_ét ca. 100 MEROCER0E POCCTORNKE Raty Lert npodiing

Pucynok 7. KoHnctpyKkTusHoe peliienne moJBECHOTO 1oToJika 1o cucteme D 112 Kuayd.
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M,

i

Pucynok 8. I'paduueckas Mojiesb MOABECHOTO THIICOKAPTOHHOTO MOTOJKA 10 cucteme D 112.

Pesynprarsl pacyeToB 1oka3biBaloT (puc. 9), uto
BEJIMYMHDBI MAKCUMAJIBHBIX IPUBE/IEHHBIX HATIP-
skennii 6msku o 1, 111, IV Teopusim, pu aToM
o™ <0,6 MIla, uro obecriednBaeT TapaHTHPOBAH-
HYyT0 Pab0OTy KOHCTPYKITHH.

BoBoap1

1. B oTedyecTBeHHOI 1 3apyOe/KHOMN JIUTEpaType OT-
CYTCTBYIOT CBEJICHUS O PE3YJIbTaTax 9KCIIePUMEH-
TaJIbHBIX UCCJIEIOBAHU TIPOYHOCTH U lehopMa-
tuBHOcTU ['KII, uTO He MO3BOJISIET € TApAaHTUPO-
BaHHO TOYHOCTHIO MojiesinpoBath H/[C mHOTO-
06pasHbIx 1 cioskHbIX ['K KoHCTpyKITHii.

2. Amasu3 oKasbIBaEeT, uTO TPEHOBAHUST CBPOTICH-
CKUX U OTEYECTBEHHbBIX CTAaHAAPTOB OJU3KH U
OCHOBOITOJIAratol UM siBJigercst ipoaHoctb IKIT

npu usrube. Paznnane 3akioyaercst B HOMEH-
KJIaType periaMeHTUPYEMbIX TEXHUYECKUX Xa-
pakrepuctuk I'KII, cxemax ucnpiranus u reo-
METPUYECKIX Pa3Mepax OMbITHBIX 00Pa3IOB.

. Anaym3s iehopMUPOBAHUS TP UBTHOE TIOKA3BI-

Baer, uto I'KIT 9,5 mm nmeror Ha 20—30 % Bbiie
MOJLYJIb YIIPYTOCTU ¥ OTHOCUTEIbHYIO TIPOY-
Hocrb 1o cpasrenuio ¢ [KIT 12,5 M.

. Ilpu pactsxeHnu mpeziest IpOYHOCTH Holepey-

HbIX 00PasIOB B [Ba Pa3a HIKe 110 CPABHEHMIO C
rposioabHbIME 1 coctasssiet 10 0,9 MITa. B mipe-
JeJ1aX YIIPYTOii paboThl PEKOMEHIY€ETCST OTPAHU-
YUBATH MAKCUMAJTBHO JIOTTYCTUMbIE HATIPSIKEHWST
B TUIICOKAPTOHHOI 00mmBKe 10 o <0,6 MIla, a
npu uncaerHom Mojenuposannu H/[C takux
KOHCTPYKITME CYMTATh 3TU PACTSTMBAIOIIE Ha-
MIPSIKEHUST ITPEIETbHBIMU.
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Pucynok 9. Ilonst npusenennsbix Hanpsikenuit B 7/m% 110 a) [ u 6) 111, 8) IV Teopusim npounocTu ot aeicteus

COOCTBEHHOTO Beca M 9KCIUIYATallMOHHOTO MPOrHGa TINTHI HEPEKPHITHSI.

5. TUTICOKapTOH KaK MI0CKO APMUPOBAHHbII Ma-

TepuaJa I.IeJIeCOO6p33HO Npe/iCTaB/IATb B BU/IE

Jlurepatypa

1.

TToasectble noToKy 00IeCTBeHHbIX 31anuii [ Texkcr] /
E. B. Topoxos, B. ®. Mymtanos, B. V. Beperentu-
KoB. — MakeeBka : /Ion'ACA, 2002. — 96 c.

Iunpuanosuy, V. B. KoMmmiekTHbIE CHCTEMBI CyX0-
ro crpoutesnscrsa | Tekcr| / V. B. [lunpuanosuy,

CIJIONTHOTO O/IHOPOJIHOTO OPTOTPOITHOTO TEJA,
oMU HSIoNIerocs 3akony [yka.
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Bapmorin Onexcanap OnekcaHIPOBUY — KAHIUJAT TEXHIYHUX HAYK, JOIEHT Kadenpu TexHoJsorii ta opraxizaiii
OyaisauiTsa Jlonbachkol HalioHaabHOI akagemii OyaiBHMITBA i apxiTekTypu. HayKoBi inTepecu: mpoekTyBamHHs Ta

opranizarist poGiT P PEKOHCTPYKIT IIMBIIBHUX Oy 1iBEJTb.

Kocik Ouekciit Bopucosuu — acucrent xadenpu TexHosorii ta opramizanii 6yaisnuirsa Jlon6achkoi HallioHATbHOT
akajemii OyaiBauITBa i apxitektypu. Haykosi iHTepecn: IpoekTyBaHHsI Ta opranisanis poOiT Ipy peKOHCTPYKI I[BiJIb-
HUX Oy IiBeIb.
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bapmorun Anexkcanp AjleKCaHAPOBUY — KaH/IN/IAT TEXHUYECKUX HAYK, JAOIEHT Kadelpbl TEXHOJOTUN W OPTraHm3a-
1uu crpoutenberBa  JoHOACCKOI HAIMOHATBHON aKaJeMUH CTPOUTENBCTBA M apXUTeKTypbl. HayuHble MHTEPECHI:
MTPOEKTUPOBAHNE U OPTAHU3AINST PAOOT TIPU PEKOHCTPYKITUH TPAKIAHCKIX 3MAHII.

Kocuk Aznekceit BopucoBuy — accucreHT Kadeapbl TEXHOIOTHU U OPraHU3aIMK CTPOUTENbCTBA [JOHOACCKON Halmo-
HAJIbHOII aKa/[eMUU CTPOUTEJIbCTBA U apXUTEKTYpbl. HayuHble MHTEPECHL: IIPOEKTUPOBAHUE 1 OPraHu3aius paboT upu
PEKOHCTPYKIINY TPAKAAHCKUX 3/[aHUH.
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