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Annomayus

L]ensy viccnenoBaHNS — CPaBHEHHE YKCIIEPHUMEHTAIIbHBIX JAHHBIX C PE3yJIbTaTaMu
KOMIIBIOTEPHOI'O MOZICTIMPOBAHUS PaOOThl YCHICHHOH CTEPKHE-BAHTOBON apKu.

Memoo uccnenoBaHns — 3KCIIEPUMEHTAIbHO-TEOPETHUECKHU.

Pesynomamor. 111 onpeneneHusl XapakTepa paspyLICHHs paccMaTpUBAEMOMN
KOHCTPYKIIMY CHayasa MPOBOAWIINCEH SKCIIEPUMEHTHI Ha HEOOIBIINX HACTONBHBIX MO-
nemsix. B xone Hux ObUIO YCTaHOBJIEHO, YTO PaspyLICHHE apKu MPOUCXOANT U3-3a CKa-
JIBIBAHUST MEJIKOPa3MEpHBIX JIEPEBSHHBIX OPYCKOB MIIM B PE3yJIbTAaTe pa3pbiBa CTANIb-
Horo ycumusaroero anementa. Jlanee B ITK «J IMPA-CATIP» co3naBanack pacueTHas
MOJIENb KOHCTPYKIIMH € HCTIONB30BaHNEM (DH3IIECKH U TeOMETPHYECKH HETMHEHHBIX
KOHEUHBIX 371eMeHTOB. [TomydyeHHast Mozielb 3arpyanach COCpeOTOUEHHON Harpys-
KOH B 30HE KOHBKa TaKHM ke 00pa3oM, KaK U B paHee MPOBEIEHHBIX SKCIIEPHMEHTAIb-
HBIX HCCIEOBaHWAX. B pesyibrate pacuera ObUIM MOJMYYEHbI YUCICHHbBIE 3HAYCHHS
nedopMaIun, KoTopble OTIANYAIOTCs OT IKCIIEPUMEHTAIBHBIX MeHee YeM Ha 10 %, uro
TOBOPHUT O OJIM30CTH KOMITBEOTEPHOM MOJIENH K pealibHOM KOHCTPYKLMH. B xoze nans-
HeHIIero aHaI3a YUCIICHHON MOJIEIH ONPEIeSUINCh HAHOOIBIIINE CKUMAIOIIHE CHITI
B apKe, a TAaKKe PacTArMBAIOLIEe CHIbl — B YCHIMBAIOIMX €€ CTAIbHBIX JIEMEHTaXx.
Io dopmynam CIT 64.13330.2017 u CII 20.13330.2016 BBIMUCIISUIUCH IPEAECIBLHO
JOIYCTUMBIE CKJIBIBAIOIIME M HAMOOJIBIINE PACTATUBAIOIIME YCHIMS. BIsiBiIeHo, 9To
IIpY 33[JaHHOM BHEIIIHEM YCHIUM JEPEBSHHbIE OpPYCKU UMEIOT Oosiee 4eM 7-KpaTHbIi
3amac 1o MPOYHOCTH, A CTAJIBHBIE JICHTHI M0 X BEPXY JIMIIb 1,5-KpaTHBIN, U TIpH yBe-
JIMYEHUH BHEIIHETO BO3JACHCTBHS paspylleHUe apKy IPOM30MIET U3-3a pa3pblBa CTalb-
HBIX LLINPEHrebHbIX JeHT. [1o pe3ynpratam uccneioBaHus ONpeeNeH alropuT™ pac-
yeTa Mojo0HOro posa KoHCTpykumii ¢ ucrons3oanueM 1K «JIMPA-CAIIP». Peko-
MEHJyeTCsl CHauasla TIPOBOJUTH PacieT yCHIICHHOHW CTeprKHe-BaHTOBOM apkw 1o 11 mpe-
JEIIBHOMY COCTOSIHHMIO C JAIbHEUILEN POBEPKOI IEPEBAHHBIX 2JIEMEHTOB Ha CKalIbl-
BaHHUE, a CTAIbHBIX LINPEHIeIbHBIX IEMEHTOB — HA IMPEEIBHO JIOIMyCTUMOE PacTs-
»KeHue. Pacuer ceyeHus uccreyeMoil apky Ha YCTOMUYMBOCTB IUIOCKOH (hopMbl aedop-
MUPOBaHUsI PELIAeTCs TAK JKe, KaK pacyeT KIIEeIEPEBSIHHOM apKH 10 MPUYMHE IUIOTHO-
IO COEAMHEHNS IEPEBSHHBIX OPYCKOB C TUKBUIALMEH UX NOJATIMBOCTH U3 IVIOCKOCTH.

BBenenue

COKpaH_ICHI/IC ITIOJIE3HBIX MCKOITA€MBIX, YMCHBIIC-

CTBYET CO3JaHMIO HOBBIX KOHCTPYKLHMI U3 3KOJIOTHYE-
CKH YHCTBIX MaTE€pPUAJIOB, KOMTUPYIOUIUX CTATUKY U AU~
HaMHUKY OOBEKTOB JKMBOW M HEKUBOM npupoasl [ 1-15].

HHUe OMOJIOTHYECKOT0 Pa3zHOOOpasust M BCEMHPHOE YXYa-
IICHUE HKOJOTUH TIPHBENIO K OBICTpOMY pocTy OHo-
HHUKH — HAyKH O MH)KEHEPHOM MOJICITMPOBAHHUH TIPH-
poabl, ee GIopsl U (hayHbI, pa3BUTHE KOTOPOH crioco0-
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OKCMEPUMEHTANLHBIE UCCNEROBAHMA

OnHoH U3 TaKUX KOHCTPYKLUM SIBJISIETCS] CTEpyKHE-BaH-
TOBasi TUPJISIHIA, [T03aMMCTBOBABIIAs 00pa3 M Xapak-
Tep pabOTHI Y TO3BOHOYHHKA KUBOTHBIX U YEJIOBEKa.

B cratee [1] paccka3bIBasioch O UCHBITAHUAX Pa3-
HBIX MOJIEJIEHl CTE€p’KHE-BAaHTOBBIX apOK, COCTOSIIMX
WX JIEPeBSIHHBIX MEJIKOpa3MEpHBIX OpycKOB, HAHU3aH-
HBIX Ha JBa CTAJbHBIX KaHaTa, IO pe3yJibTaTaM Ko-
TOPBIX ObLIA OmpeneNneHa apka ¢ HauOOJIBIIMMH He-
CYIIUMHU CIIOCOOHOCTSIMU. DTO OKa3ajgach KOHCTPYK-
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L[Usl, YCUJIEHHAs CTaJbHBIMM JICHTAMH 110 BEpXHEH Ipa-
HHM OpYCKOB M 00pasyromas Tak Ha3bIBAeMYyIO LIIPEH-
reNbHY10 apKy. IMEeHHO Tako THTI COCTaBHOM apKK Hau-
0osee OJIM3KO COOTBETCTBYET KIICEIEPEBSIHHOM 110 CBO-
UM HECYILIMM criocoOHOCTSM. B pesyibrate ucnbita-
HHUH 00e KOHCTPYKLIUH NPOJEMOHCTPUPOBAIN IIPHMEP-
HO OJJMHaKOBYIO Ne()OpMaIliio B 30HE KOHBKA, COCTaB-
nsomtyto ~ 1/200 Lopon, mpu 3aiaHHON BHEIIHEW Ha-
rpy3ke. Tpanchopmarust THOKOM cTep KHE-BaHTOBOM
HUTH, HalIOMUHAIOIIEH 3MEeI0, B apOYHYIO YTy OCY-
IIECTBISIACh MyTEM HATSKEHUs ABYX BHYTPEHHHX
CTaJIbHBIX KaHATOB, & LIITYHTOBOE COCIMHEHHE JIepe-
BSHHBIX OPYCKOB IpPYT € APYTOM CO3/aBaJIO IJIOTHOE
MIPUMBIKAHHE JIEMEHTOB U UCKIIOYANO IOJATINBOCTh
KOHCTPYKLUH B y3JIaX U3 MJIOCKOCTH.

o Ny
- w'*"*‘. ——

Puc. 1. Buj crep;KHe-BaHTOBOI HUTH
10 ee TpaHCHOPMALUH B apKy
[Figure 1. View of the brich-cable thread
before its transformation to the arch]

Puc. 2. IlpeBpaieHue HUTH B apKy
nocJie HATSIKeHHs] BHYTPEHHHUX KaHATOB
[Figure 2. Conversion thread to the arch

after the internal cable tension]

Pe3y.]'[l)TaTl)I I/Iccnezlonannii U UX aHAJIN3

Tlepen cozmaHneM KOMIBbIOTEPHOM pacyeTHOM MO-
JIENIA CTEP>KHE-BAHTOBOM apKu, YCUJIICHHON CTalbHBI-
MU JICHTaMH{, HEOOXOAUMO OBLIO BBISICHUTB, B PE3yIIb-
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TaTe Yero NMPOMCXOAUT ee paspylueHue. [ storo Oblia
MpoBeZicHa CepHsl SKCIIEPUMEHTOB Ha HEOONBIION Ha-
CTOJIBHOM apOYHON MOJIENH, COCTOSIIEH U3 MaJIeHbKIX
JEPEBSHHBIX OPYCOUYKOB C Ma3aMU M0 BEPXHEH U HIK-
Hel rpaHsiM, B KOTOPBIX NPOXOIMJIA CTAIBHAS IIPOBO-
JIOKa, CTATMBAIOLIAS 3JIEMEHTH B apOYHYIO KOHCTPYK-
uuto. [lpu ee Harpye€HUHM COCPEIOTOUEHHOW CUIION
B 30HE KOHbKa OBUIO YCTaHOBJICHO, YTO pa3pyLICHHE
apK{ MPOUCXOIUT M3-3a CKAJBIBAHUS ACPEBSIHHBIX
OpYCKOB WJI B Pe3yJIbTaTe pa3pbiBa MPOBOJIOKH, CO-
eauHstomeit ux. [Ipuuem nepeBsHHbIE 3JIEMEHTHI pa-
00TaM TOJIBKO Ha CXKaTUE, a CTAJIbHBIC TOJBKO Ha pac-
TSDKeHHE. B cilyuae BOSHUKHOBEHUS PacTATMBAIOLIMX
yCHJIMH B OpyCKax OHU MPOCTO PACXOIUIUCH B OTOM
MecTe, 00pasys 3a30p MEXIy TOpLaMu.

Co3manme pacueTHON MOJIETIH YCHIICHHOHN CTepKHE-
BaHTOBOM apku mpoBoaunock B [IK «JIMPA-CAIIP» ¢
HCIOJIE30BaHUEM HEMHEHHOro aroputMa pacuera. [Ipu
€ro CO3JaHUHU YUUTBIBAIOCH, YTO JIBA CTAJILHBIX KaHAaTa,
[IPOXOSIIMX BHYTPH AEPEBSIHHBIX OPYCKOB, CIyXaT
TOJIBKO JJIsI INIOTHOTO COEMHEHUSI SJIEMEHTOB U IpHa-
HUSI KOHCTPYKIMH apOvYHOH (POPMBI (Y4TO U OBLIO paHee
JIOKa3aHo B [1] 1o pe3ynpraram mepBoro 3KCIepUMEHTa,
JI0 YCUJIEHUS KOHCTPYKIMH CTATbHBIMU JIEHTAMI).

B pacueTHO# Mozeny AepeBsSHHBIE HIEMEHTH MO-
JEIMPOBAIUCH KaK (hM3MYECKU HEJMHEHHBIE C HCIIOJb-
30BaHMEM rpaduka HapsHKeHUE — aedopmarius, pado-
TaroIHe TOJBKO Ha CXKaTHe, MO3TOMY MX rpaduk pac-
nonarancs B Il yeTBepTH AEKapTOBOM CHCTEMBI KOOp-
muHaT. J[peBecHa OpYCKOB COOTBETCTBOBAJIA 3 COPTY,
HX pacueTHOE COIpPOTHBJIEHHE CXKaThio R./G (—)/, Mo-
Iynb ynpyroctu E/Eo(—+)/ npuHAMaNncs Ha OCHOBaHUHT
HOpMaTUBHOTO JOKyMeHTa [17]. CrajbHbIC JICHTHI I10
BepXy OpYCKOB paccMaTpUBAIUCH KaK T€OMETPUIECKU
HeJIMHEWHBIC 3JIEMEHTHI, pabOoTaloIIMe TOJIBKO Ha pac-
Tspkenue. s Hux BeiOupancs KO 310 — cranbHas
HUTb, WM BAHTOBBIA KaHAT, KOTOPBIA MOXKHO 33aBaTh
U B MPSAMOYTOJIbHOM Buzie. CaM pacyeT MpoBOIMIICS Ha
OCHOBE aBTOMAaTHYECKOTrO BhIOOpa Iiara Jyisi reoMeT-
pudecKy 1 GU3NIecKy HelmMHEHHBIX KO.

Puc. 3. CkanbiBaHne gepeBsHHBIX OPyCKOB
NPU HATPY’KeHUH HACTOJIBHOI MOJeIH apKH
[Figure 3. Splitting the timber bricks
under loading the desktop model of the arch]
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Puc. 4. Ilepea pa3pbiBoM CTAJILHOM NMPOBOJIOKH,
coeUHsIIONIEN GpycKn
[Figure 4. Before breaking the steel wire,
connected the bricks]

Puc. 5. KomnblotepHas Moze/b
YCHJICHHOIi CTepP:KHEe-BAHTOBOH apKH
[Figure 5. Computer model of
the strengthened brick-cable arch]

e =)

Oowenoii narepuan
300 HEMVHERHOT AEEOPIMDODaIIA

MpesensH HanpRE e

Puc. 6. 3ananne ¢pusuyecku HeauHeliHoro K9
NPH MOJIETMPOBAHUY GPYCKOB apKH
[Figure 6. Setting physically nonlinear finite element
during modeling the arch bricks]

KoMmmberoTepHas Mozenp 3arpykaiach yCUIHEM
76,5 krc B KoHbke. Kak mokazanu sKcrepruMeHTalb-
HBIC UCCIICIOBAHUS, TIPU TOM YCHIINU BepTUKAIbHAS
nedopmariysi KOHCTPYKITUH 00pa3yeTrcs mocie OKOH-
YaHUS «PBIXJION nehopMaIumy, MPEAIIeCTBOBABIICH
eif, ¥ BCTyIUICHHUS B pabOTy CTaJIbHBIX JICHT, COCTaB-
nss f,= 1,78 cM, 9to sKkBUBaiIeHTHO ~ 1/185 mponeTa

OKCNEPUMEHTAILHBIE UCCNEROBAHMA

apku, pasHoro 330 cM, a 3To OoJbIIe JOIYyCTHMOH Be-
muauHbl — 1/150 — B COOTBETCTBHH ¢ HOPMATHBHBIM
IokyMeHTOM [16]. B pe3yibpraTe KOMIBIOTEPHOTO pac-
yeTa mporud B KOHbKE OKa3aycs paBeH fy = 1,89 cwm.
Pa3sHuna Mexny 3KCIepUMEHTANbHBIMU JaHHBIMH U
YHCJICHHBIM PaCu€TOM COCTaBUT

A=[(1,89-1,78)/1,89]x100 % ~ 5,8 % <10 %. (1)

[Nomy4yeHHBIA pe3yIbTaT TOBOPHUT O XOPOIIIEM COB-
MIaJICHUH KOMITHIOTEPHOTO pacyeTa M SKCIIePUMEHTaIb-
HOro uccienoanus. Ha cxeme n3onoseil HanpspkeHU
1o Ny BUAHO, 4To B OonbiimHCTBe KO apku Bo3HUKAIOT
CKUMAIOIINE YCUIIHS, OKpAllIeHHbIE B TEMHBIE TOHA, WITH
MPaKTHYECKU paBHBIC HYIIO HAIPSDKEHHS, OKpAIlICHHBIC
B CBETJIbIE TOHA. VIMEHHO B 3THX CBETJIBIX TIPSAMOYTONb-
HHUKaX ¥ BO3HHUKAIOT IIETHA MEXKIY JEPEBIHHBIMU OpycC-
KaMH. 3aMeTHO, 4TO TIPH 3aJJaHHON Harpy3ke pacxox-
JICHHE 3JIEMEHTOB MPOUCXOAMT TOJBKO 110 BHEITHEH
rpaHd KOHCTpyKuuu. [IpocMmarpuBasi 4HCICHHYIO
MO3auKy HanpspKeHUi o Ny MOXHO OIpeNenThb, YTO
MaKCUMaJIbHOE CXKMMAIOIIee HaNpsHKeHHe BO3HUKAET
MPUMEPHO B YETBEPTH NPOJIETA aPKH U COCTABISIET
15,5 krc/cm®. UtoObl HepeiiTH K HOPMANBHON CHIIE,
HYKHO 3Ty BEJIMYMHY YMHOKUTH Ha IIHPHHY apKh (8 cM)
1 BBICOTY 3JIeMEHTapHOro0 IactuHyaroro KO ¢ Hanbob-
mmM HarpspkerueM (1,94 cm). Tak onpenensiercss Hau-
OoJbIIIee CKMMAIOIIEE YCUIINE B JIEPEBIHHBIX dJIEMEH-
TaxX KOHCTPYKIIMH, KOTOPOE COCTABISAET Nyep =—241 KrC.

[IpoBens pparmeHTanno 1 OCTABUB HA DKpaHe
TONIFKO CTAIBHYIO JICHTY TI0 BEpXY OpPYCKOB U 3aTSKKY
U3 JIBYX KaHATOB MEX]Yy OIMOPHBIMH TOYKAMH apKH,
MOKHO TIPOCMOTPETh YCHIIUS, BO3HUKAIOIIUE B HUX,
BKJIFOUYUB MO3auKky NN. XOpoIIo BUIHO, YTO B JICHTE
00pazyercst TONBEKO PacTsHKCHUE ¢ HArOOJIBIIIAM 3HAYE-
uueM Hy, ~ 200 xrc B 1/8 nponera apku. B 3arspkke ycu-
JIe COBCEM HE3HAYUTENBHOE U COCTaBIsieT H,; ~ 27 Krc.
Taxum 00pa3oM, KOMITBIOTEPHBIA pacdeT YCHUICHHOH
CTep)KHE-BaHTOBOM apKy Ha OCHOBE (DM3MYCCKH W I'e0-
MeTpudecku HenmHeHHbx KO mo3BorsieT onpenenuTsb
ycrusl U iepopMaIii BCEX €€ COCTaBHBIX YacTeil ¢
MIPUEMIIEMOM T TIPUKIIATHBIX 32/1a4 TOYHOCTBIO.

J1ns1 mpoBepKu cevdeHHs apKH Ha CKaJIbIBaHUE Tpe-
Oyercs ucnonb3oBath Gopmyiy (7) pasmena 6 m. 6.7
u hopmyrsr (64) u (65) pazmena 8 mm. 8.1-8.3 HOp-
MAaTHBHOTO OKyMeHTa [3]:

= 24 xrclem?. 2)
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Puc. 7. Haubonbumast neopManusi KOHCTPYKLHMH B 30He KOHbKA
[Figure 7. The largest deformation of the construction
at its top zone]

Puc. 8. PactaruBaromue ycuius B CTAJIbHBIX JIEHTaX
10 BepXHeli PaHN apKH
[Figure 8. Stretching forces in steel bands
along the upper border of the arch]

Puc. 9. Pacnipenesienne c;KUMAIOUIMX HANIPSIKEHU I
B JlePeBSIHHBIX OpyCKaX apKH
[Figure 9. The compressive stress distribution
in timber bricks of the arch]

Puc. 10. Mo3anka YHCI€HHBIX 3HAYEHU I
HOPMAJILHBIX HANPSIKeHUi Ny
[Figure 10. Mosaic of numerical values of normal stresses /Vy]
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RAck = 24 krc/em?.

OtxknoHeHue ckanpiBarolent cuisl ot 0°, T.e. yron
CKaJBIBAHHSA COCTaBIAET 3,8° ~ 4° 1 (sin’® 4°) ~ 0.

RACK 2
cp
R =—=10,4 xrc/ s 3
oK Tox Krc/cm 3)
1+p—
e

rae = 0,125 — npu pacyere coeJMHEHUH MW — I1a3;
lcx = 21 cM — pacueTHas JUTMHHA TIOCKOCTH CKaJIbl-
BaHUs; e = h/4 = 8/4 = 2 cM — TIpu pacyeTe CUMMET-
PHUYHO 3arpy’KEHHBIX HJIEMEHTOB.

PacuerHas Hecymast crioCOOHOCTh COEIUHEHHS
omnpezensercs no popmyie

T=RP - Fye = 1747 xre, 4)

rac Foe =2lcem - 8em =168 cm.

MoxHO crenaTh BBIBOJ, YTO pacyeTHas Hecyllast
CITOCOOHOCTD JIEPEBSHHBIX DJIEMEHTOB YCHJICHHOHN
CTEP’KHE-BAHTOBOM KOHCTPYKIIMH, U3 YCIOBHS UX CKa-
JBIBaHUS, BO MHOTO a3 BBIIIC HAUOOJBIIETO CKUMA-
FOLIEr0 YCUIIUS, BOSHUKAIOIIETO B HUX:

T =1747 ke >> Nyep =241 wre 1 T/ N, =7.2. (5)

€p

Pacuer Hecymieil cmocoOHOCTH Bceil apKu HyX-
HO BECTH 10 HeCyIlel CIOCOOHOCTH CTalbHBIX JICHT,
BBITTOJTHSIONIAX POJTb MIMIPEHTeNFHBIX KaHATOB B KOH-
cTpykiun. B cootBeTcTBHIM ¢ (hopmyJoki (5) paszaena 7
nm. 7.1-7.2 HopMaTuBHOTO TOKyMeHTa [17]

N, = AHT "Ry -y, =302 kre, (6)
rme A =A4._-0,8=4-0,05-0,8=0,16 cm; Ayr— 110~
HT CT
manb CTaIbHBIX JIGHT C YYeTOM OcCJIaOjeHus;
2
RY =2100 xrc/cM~ — pacyeTHOE CONPOTUBIICHHE CTAIN

CT 3 (HauMeHbIIas BeJMYMHA JJIsI CTPOUTEIIHHBIX CTa-
nei); v, =0,9;

Ncr =302 kr¢ > Hy; =200 xrc u NCT/HJI =151 (7)

[NomyyeHHble 1aHHBIE TOBOPAT O TOM, YTO pas3py-
IIEHUE KOHCTPYKIIMU MPOU30HIET B pe3ybTaTe pas-
pBIBa CTAIBHBIX JICHT, HATSHYTHIX 110 BEPXY ACPEBSH-
HBIX OpyckoB. Mx BBIOOp mpencTaBisieT coboli Gomee
BO)XHYIO MH)KCHEPHYIO 3aj1ady, 4eM HoI00p JepeBsH-
HBIX OpYCKOB, M3-3a YCIIOBHS MUHHMH3AaLUH TOJIIHU-
HbI OTHUX IOIMMPCHI CJIbHBIX 3JICMCHTOB.

EXPERIMENTAL RESEARCHES
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BoiBoabI

IlomBozas WTOr MPOBENEHHOTO UCCIIEIOBAHUS, MOXK-
HO CKa3aTb, YTO HEJIMHEHHAs KOMIIbIOTEPHASI MOJEIb
YCHJIEHHOH CTEp)KHE-BaHTOBOW apKH MOJIHOCTBIO MOA-
TBEpAMIA CBOIO COCTOSITEIBHOCTD NPH CPABHEHUM pe-
3yJIbTaTOB €€ pacyeTa ¢ Pe3yIbTaTaMH JKCIIEPUMEHTOB.
W3 npuBeAeHHOr0 aaropuT™Ma CIemyeT, 4YTo PacyeT MOX-
HO Ha4unHaTh co I mpenempHOro cocTosHMS, T.€. C OIpe-
JeneHus AeopMaliiy U ee CpaBHEHHUS ¢ HOPMATHBHOM
BeNMUMHOM. Cley oMM 3TaroM sIBJISIETCS pacuer 110
I npenensHOMY cocrosHMro. CHavana npoBOAUTCS MPO-
BEpKa HECYILEeH CIOCOOHOCTH CTANIbHBIX JICHT — IIIPEH-
TeNiei, a 1ajee OMpelelsloTCs CKabIBaIOIINe YCUIIN,
BO3HUKAIOLINE B ACPEBAHHBIX JJIEMEHTAX, KOTOpBIE
CPaBHUBAIOTCA C JIONTyCTUMBIMH 3HAYeHUAMH. Pacuer
KOHCTPYKIIMH Ha YCTOWYMBOCTH IUIOCKOH (OPMBI Jie-
(opMHPOBaHHS MOXHO BECTH TaK ke, Kak U B Cllydyae
KIIEeICpPEBIHHON apKH, MyTeM IJIOTHOTO INITYHTOBOT'O
COETMHEHUS JIEPEBAHHBIX DIEMEHTOB B y3IaX, yCTpa-
HSAIOILIETO UX MOJATIMBOCTD U3 INIOCKOCTH.
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Abstract

The aim of research — comparison the results of the experimental data with
the computer modeling the work of the strengthened brick-cable arch.

Methods. Experimental and theoretical methods of research.

Results. Firstly, the tests on a small desktop models were performed,
for the determination the nature of destruction of the construction. During them,
it was discovered, that the arch crash is taking place because of the splitting
the small size timber bricks, or as the result of the breaking its steel strengthening
elements. Further, the computer model of the construction was created with
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the help of physically and geometrically nonlinear finite elements at LIRA-SAPR PC.
The generated model was load by a concentrated force at its top zone, the same one,
as it had been during the experiments before. On the results of the calculation, the ma-
ximum deformation was received, which are different from the experimental one on
a value less then 10%, what suggests the nearness the computer model to the real con-
struction. The highest compressive strengths of the arch and the largest stretching forces
of its steel bands were determined during the further analysis of the model. Maximum
splitting and stretching forces also were calculated theoretically, according to the for-
mulas of SP 64.13330.2017 and SP 20.13330.2016. It was determined that the timber
bricks have more than 7 times reserve of strength, and the steel bands over them — only
1.5 times, and during the growth of external force, the arch will crash because of its
steel sprengel bands breakage.

By the results of the research, the calculation algorithm of such kind construc-
tions was generated, at the base of LIRA-SAPR PC. It was recommended first, to
determine deformation of the strengthened brick-cable arch, with further checking
the timber elements for splitting and steel sprengel elements for maximum permis-
sible stretching. The problem of stability the flat form of deformation for the brick-
cable arch are the same as for the glued one, because of the tight connection the
timber bricks, with elimination their exit from the frontal plane.
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