HO

Bauyecnas YepHouBaH,

Bacunnii Xyk, AHaTonnii MyxuH
BpecTckuii nmonMTexHUn4ecKuii
NHCTUTYT

NETKWE CTPOWUTENBHLIE KOHCTPYKUMW HA  OCHOBE
[OPEBECHOIO W OHA

K HacToswemy BpemeHu okono 85$ (aHepsl, MNPOM3BOAUMON 6
Haweil cTpaHe, W3roTaB/IMBAeTCHA U3 [peBecuHbl 6epes3bl K TOMbKO
15% npuxoaunTcsa Ha (aHepy, M3roTaB/lMBaeMyl W3 [ApPEeBECUHbI
0/lbXN, SiICeHA, Ayba, fMmbl, COCHbl W APYrux nopog. B Tekyuwem
rogy npakTuyecku BcCe NpeanpuaTva (aHepHOW MpOMbILIEHHOCTN B
Pecnybnvnke bBenapycb n3-3a geduumta ApeBeCuHsl 6epesbl  6biiv
BbIHYXJ€EHbl YBENNYMTb A0/ MPOU3BOACTBA ()aHepbl M3 ApeBeCMHb
O/IbXN N COCHbI.

[na BbiABNEHMSA pauvoHabHbIX 06nacTeli NpPUMEHEHUs 0/1bX0-
BOIi WM pasHonopogHoii (M3 ApeBecuHbl 6epesbl U COCHbl) B CTpoU-
TenbCTBe ObiNM onpegesneHsl NPOYHOCTHbE W Ae(opMauMOHHble  Xa-
pPakTepUCTUKN ITUX MaTepuanos. WcneiTaHusAM nogsepranvcb 06-
pa3ubl cewcnoiiHoin daHepsl co cTpoeHuem naketa 4// + 31
(06bluHan cTpykTypa) u bll + 2J1 (ueneHanpasneHHass CTPYKTY-
pa) . MeToavka ucnbTaHuii 6bl1a NpPUHATaA B COOTBETCTBMM C [13
Pe3ynbTaTbl MexXaHW4YeCKMX WCMbITaHuii obpabaTbiBanMCb MeToLamu
MaTemMaTU4yecKoi CTaTUCTUKU, WCXOASA U3 HOPMaIbHOIO  3akoHa
pacnpefefneHns 3KCNepUMeHTasIbHbIX [aHHbIX .

AHann3 pe3ynbTaTOB WCCNefOoBaHW NPOYHOCTHbLIX (Tabn.l)
K ynpyrux (Tabn. 2) XxapakKTepuCTUK MnokasbiBaeT, 4TO And (a-
Hepbl O/IbXOBOM W Pa3HOMOPOAHO/T OHW He Huxe, YeMm AN daHepbl
6epe30BOli, a CTpoeHue MnakeTa 3HAYMTENbHO BAWSET Ha Mpoy-
HOCTb ¥ AedhopMaTUBHOCTb MaTepuana.

[laHHble MCMbITaHW NO3BONAKWT pPeKoMeHAoBaTb (aHepy Ofb-
XOBYKW W pa3HONOPOAHYKW ANA U3FOTOBMIEHUSA CTPOUTENbHbIX
KOHCTPYKUM/A B KayecTBe OOWWBOK naHeneir v MAOCKUX CTEHOK
KneedaHepHbiX 6a10K BMECTO 6epe30BON (haHepbl.

B [2, 3] o6ocHOBaHO, 4TO Haubonee 3NPEKTUBHO MpPOY-
HOCTHble W yMpyrue CBOWCTBa mMaTepuana (aHepb MCNOMNb3YHTCA
B BuAe THYTOK/eeHblX 3nemeHToB (Yronok, weennep, Tpyba,
TpaneueunganbHblii ropp).



Tabnuua 1
PacueTHbie conpoTuBneHus [aiiepsl, B MMNa

I Cxatne 1 Cxatue IPacTaxeHve W3rué
Tvn  daHeps ! Bgjonb Inonepek ! Bponb  1BAOSb
IBO/IOKOH ! BOJSIOKOH I BO/IOKOH  'BOMTOKOH

OnbxoBas 11,3 9,0 13,6 16,3

OnbxoBas uUeneHanpas-

NeHHaa . 12,7 8,5 13,0 16,6

PasHonopoaHas 11,3 10,5 10,0 24,7

PasHonopogkas uene-

Hanpas/ieHHas 12,4 7,6 15,5 21,8
Tabnuua 2

-Mogynb pgnutenbHoOW Aed opmaTMBHOCTM, B MMa

! Cxatne I Cxatbie {"PacTsxeHue ! N3ru6

Tun  (aHeps ! Bgonb Inonmepek ! BAonb Isposnb
'BOMIOKOH 1BOMOKOH ! BOMIOKOH  'BOMIOKOH

OnbxoBas = 4000 2500 3200 465C
OnbxoBasd "ieneHanpas-
NeHHas 4750 2400 4600 5000
PasHonopopgHas 4700 2600 5000 6000
Pa3HonopogHasa ueneHanpas-
NeHHas 6040 3660 5040 7630

BuinosiHeHHble uccnegosanus 14] nokasanu, uto Haumbonee
ahheKTUBHLIM NpM paboTe Ha u3rnbd gasndeTca npodhunb Tpaneue-
NOaNbHOrO MOMEPEYHOro CeYeHus .

K- HacToAwemMy BpemMeHM Ha Kajegpe CTPOUTENbHbIX KOHCT-
pykumii pa3paboTaHa cepus kneedaHepHbX naHeneii nofg pyfoH-
HYK KPOB/I M KPOBAM U3 WTYYHLIX ANCTOEb X MaTepvanoB Ha OC-
HOBE rHYTOK/eeKkx ®aHepHbix npogunein (CM) Tpaneuenjanb-
HOrO CeyeHus.

KOHCTpYyKUusA KneehaHepHOW MaHenu nof PYJ/OHHYI0 KpOB/Io-
(puc. @) BK/OYAET HWXHIOW OBWUBKY M3 [-Tl, BEPXHWKW OOWWBKY
M3 TOHKOrO [pPEeBECHO-M/IMTHOrO mMaTepuana W cpefHuii cnoii  u3
3anvmBoyHoro neHonnacta (A.c. CCCP r 626175). [poBefeHHble
MCNbITAHWA MO OLUEHKE A0NroBevyHocTn [4 ] no3sonnamM peKoMeHo-
BaTb Takve MaHeNn B KayeCTBEe HapyXHOro OrpaxfeHus »wbe-: ”
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OCHOBE FHYTOK/MEEHOro (aHepHOro npogwunas TpaneueniasbHOro
ceyeHns. | - cOwBka. U3 APEeBECUMONINTHOrO matepuana; 2 -
FHYTOK/IEEHbI (haHepHbil Npoduab; 3 - 3aMBOYHbLIA yTenauTesb;
4 - 3acbinoyHblli yTennutenb; 5 - pebpa obpamneHus; 6 - npo-
OONbHble AO0CKW; 7 - nosica U3 JO0COK; 8 - nosca U3 rHyTo-
KeeHoro npogunsa B BUAE wWeennepa; 9 - coeguHUTENbHble MNo-

nepeuHsle peb6pa



n3

MPOM3BOACTB WX OTanaMBaeMbiX 3faHuii. [pMMeHeHMe OnbITHOM
napTuini naHenein Ha ocHoBe Pli BMeCTO 06neryeHHbX xenesobe-
TOHHbIX MaHenein npu CTPOUTENbCTBE IKCNEPUMEHTANIbHOIO O0Obek-
Te MO3BONWIO MONYy4MTb SKOHOMM4eckuii PacleKT B paswepe 3,5
py6, H. 1 m~.

C uenbi yBeNMYeHUss XEeCTKOCTU MOMEpPeyHOro ceyvyeHus pas-
paboTaHa KOHCTPYKLMS MHOFOC/IOMHON Knee(paHepHON naHenu
(pyc. 6), BKIYaWWERn MNIOCKMe OOWWMBKM, CpeaHuin cnoii us 3a-
JIMBOYHOrO MeHonnacta u AOMOJSIHUTESbHbIE MepPopUpOBaHHbLe 3Me-
MeHTbl xecTkocTn u3 Ftli (a.c. CcCF B 1537777). BBepgeHue po-
MOJIHNTENIBHOIO 3/IeMEHTA XECTKOCTWM He B/USAET Ha TPYLOEMKOCTb
Koi oTOMNeHMsA KOHCTPYKUuuW. Kanyrii afeMeHT XeCTKOCTU BbiNos-
HeH T Bue cBoja ? COeAMHEHWeM KOHLOB C O6wvBKamy naHenw,
4YTO MO3BONSET pauMOHaNIbHO MCMNOMb30BaTb MPOYHOCTHLIE CBOWCT-
Ba KaK OOWMBOK TakK M 3anemeHToB 13 [CI.

npu ykKaoHax Kpoenu 6onee [100 pekomeHAyeTCs B MOKPbITU-
AX MCNOMb30BaTb Kiee™ aHepHyw naHenb (PUC. B), BKINYAKLYI0

obwuBky u3 ICl TpaneuenaaibHOro, cCeyvyeHusi, 3aam3oy -
Hblli MeHonnacT  MPOJOfibHbe 3NEMEHTh E Buae O6pYyCKOB uaM [O-
COK Ha : 20 A/IMHY nNaHenn, CTOMJIEeHHbIX 3anojnuo C HapyxXHOM
noBepxHocTbl neHonnacta (l.c. CCCP  C6tCb8). Hanuume npo-
JONbHBIX AEPEBAHHLIX 3/IEMEHTOB, YCTAHOBJIEHHLIX C OMpefesieH -
KbiM LWAarom, nO3BONSAET B KayeCTBE KPOB/M WCMOMNb30BaTb Jobble
WTYYHble JINCTOBbIE MaTepuasbi. [PoJosibHbIE 3MEMEHTH NOBLILANT
HecyjjJTo CnOCOBHOCTbL M XECTKOCTb MaHenu.

Mpu OTCYTCTBWM TEXHOMNOTMUYECKUX NUHWI MO 3a/nBKe NeHo-
nnacta CM TpaneuenganbHOro ce4yeHWs MOryT WCMO/b30BaTbCA
KaK HecylWwuin 3afeMeHT B MaHensxX C MAUTHbIM WU 3aCbiMOYHbIM
ytennutenem-(puc. r, n) [U"J. B kayecTBe yTennutensa mMoryTt
NPUMEHATBLCA KaK MNPecCOBaHHbIi NOANCTUPO/bHLIA MeHonnacT Tak
M ONWIKM U NIbHOKOCTpPa, npeaBapuTesibHO obpaboTaHHble aHTu -
cenTvKamM W aHTUNUpeHamu. [aHHbie KOHCTPYKLUUW peKOMeHAylTCS
B KayeCcTBe 4epAayHbiX MaHeseil B MasioaTaXHOM [OMOCTPOEHWUN .

HecywmMmn KOHCTPYKLUSAMM CKaTHbIX MOKPLITUA MOFYT CAYXWUTb
Nerkue kneec*aHepHoe 6ankum (puc. e, X). b 3gaHMAX c oTHOCU-
TeNbHON BMaxXHOCTbKW BO3Ayxa A0 6CY% peKoMeHALyeTCs MCnonb30-
BaTb K/eec aHepHyl 6anky [6') , BKIwYawwyw gowaThie nosca w
A-06pa3Hyl CTEHKY C OTrmbamm n3 COEAMHEHHbIX Mexay CoO6ol
Pil. [JowaThle nosica COEAMHAKNTCA CO CTEHKON Ha KIew C reBo3-
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[eBOI 3anpeccoBKOli.- B 34aHWAX C OTHOCUTENBbHOW BAAXHOCTbLIO
Bo3gyxa 6onee 60% mMOryT GbiTb PEKOMEHOBaHb K/ieedaHepHbie
6anku (MonoxuTtenbHoe peleHue no 3asBke 4607024/33),BK0-
yawwme nosica u3 5[ 3 Buge weennepa u X-obpasHyw CTEHKY C
oTrmbann COEAVMHEHHbIX Mexay COo60i Ha Kew.

Ha ocHose I Il pa3paboTaHa KOHCTPYKUWSA KOMOHHb AN
nerkvii nokpsiTuii (puc. 3). Taicce KOHCTPYKTMBHOE peleHune
Nno3BofseT nosiyyaTb fobble reoMeTpuveckue pasmepbsl nonepey-
HOro CeyeHust MOJIOXW, WUCMNOSb3ys TO/IbKO OAMH TeXHosoruyec-
Kuii npuem - M3MEHeHWe BbICOTh CEYEHUS K/IeEHOro naketa fJe-
peBAHHbLIX EcTaBoOK.

Hapsgy ¢ Hecywumm @yHKumamu 51 TonwmHon o 5 mm mo-
ryT BHIMOMHATbL W Orpaxgawuve (QyHKUMWM, Hanpumep, B KadyecTBe
3/1eMEHTOB ()POHTOHOB 3 MaO3TaXHOM [OMOCTPOEHUM .

Ncxoas u3 BblllecKa3aHHOro, MOXHO OTMETUTb, 4YTO Npegso-
XEHHbI O/l TpaneuenfanbHOro MOMEPEeYHOro CeYeHws, nony4vae-
Mbli M3 APEBECHOr0 Wneka, SABNAETCA YHUBEPCaSIbHbIM KOHCTPYK-
TUBHbIM 3/IeMEHTOM. Pa3paboTaHHble Ha ero OCHOBe Hecylue U
orpaxjawowye KOHCTPYKUMU OTAMYaKnTCA NPOCTOTOW WM3rOTOBMEHMSA
M mManoin Maccoii.
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