ISSN 2227-1120. BectHuk Besiopycckoro rocyiapcTBeHHOro yHuBepcurera Tpancnopra: Hayka u tpancmopt. 2017, Ne 2 (35)

VJK 69.003.13

U. A. JIAJIHBIX, acnhupanm xaghedpwr « MIK», Benopycckuii HayuoHanibHulll mexHu4eckull yHugepcumem, 2. Munck

CPABHUTEJBHBIA AHAJIA3 T3 METOJIOB YCUJIEHUS
HA IIPUMEPE YCUWIEHUA JEPEBAHHBIX APOK

Hpe,HCTaBJIeH HOBBIH CIIOCO0 YCUJICHUS NEPEBAHHBIX apOYHBIX KOHCprKlII/Iﬁ C HUCIIOJIb30BAHUEM KOMIIO3UTHLIX MaTCpUaIoB. Pa3pa-
OoTaHbI KaJbKYJISIUU TpyHO3aTpaT Ha YCHUJICHUC O,HHOfI 1oJyapku AJiss HOBOI'O M KJIAaCCHYECKOT'O croco0oB YCUJICHUA Ha NPUMEPE pe-
aJIbHOTO0 00BEKTAa B COOTBETCTBHH C ,HeflcTBy}OH.lPIMPI HOPMaTHUBHO-IIPABOBbIMU aKTaMH Benapycn. HpOBe,Z[eH CpaBHI/ITeJ'IbHHﬁ TEXHUKO-
9KOHOMHYCECKUN aHaJIH3 pas3InYHbIX croco0oB YCUJICHUS, a TAKKE MPEAJIOKEHBI BapUAHThl CHUKEHUSA ce0eCTOMMOCTH HOBOI'O THIIA ycu-

JICHUS.

BBeueHne. B coBerckoe Bpems OBUIO TMOCTPOEHO
JIOCTaTOYHO OOJBIIOE KOJWYECTBO YHHKAIbHBIX
OOJIBIIENIPOTICTHEIX 3/aHUH Ha OCHOBE NEPEBSHHBIX apod-
HBIX KOHCTpYKIMH. OHaKo ¢ Te4eHHEeM BPEMEHHU OHH IpHU-
XOIAT B HETOAHOCTh M HEOOXOAMMO MHPOU3BOIUTH HX YCH-
neHue. B mocnenHue AecsATUIETHS HOSBUINCh HOBBIE Me-
TOJbl YCHJIEHUS JEPEBSIHHBIX KOHCTPYKLMH C HCIOIb30Ba-
HUEM KOMIIO3UTHBIX MarepuanoB [1]. Hns nanmbHeiimero
BHEJIPEHUS B MAacCOBOE CTPOMTEILCTBO HOBBIX TEXHOJIOTUH
HEOOXOIMMO HE TOJIbKO M3Y4HMTh HECYIIYI CIOCOOHOCTb U
nehopMaTUBHOCTh HOBBIX METONOB YCHJICHHS, HO W OIe-
HUTb 5KOHOMMYECKYIO0 3((PEKTUBHOCTh MpE]IaraeMblX Me-
TOZOB.

B nmanHoil craThe paccmaTpuBaeTCs CpaBHEHHE TEXHHKO-
9KOHOMHYECKUX IOKa3aTesell JByX METOJ0B YCHIICHHs, KOTO-
pBIe OBUTH HPEATOKEHBI ISl YCHIICHUS JePEBIHHBIX apOYHBIX
KOHCTPYKIIMH Ha CKJIaJe MEJIKO3EPHUCTOr0 KOHLIEHTpaTa Ha
BTOPOM pyAOYIIpaBieHuH B ropoje Coauropcke.

IlepBblii KIIacCUUECKUN METOJ] yCUIIEHUs — 000HMa U3 Me-
TAJUIMYECKUX PAaBHOOOKUX YroskoB 125x125x8 (pucyHok 1,
a). Bropoii cioco6 ycunenus — o0oiiMa U3 yriaiepoaBoJIOKOH-
HBIX JICHT Ha OCHOBE 3MOKCHIHOW CMOJIBI (PUCYHOK 1, 6).

Pe3yabTaThl HcciaegoBaHus. Tpyl0eMKOCTh MOHTaXa
YCHJIMBAIOUIUX 3JIEMEHTOB Ha OJHY MOJyapKy I KaXKIOro
crmocoba ompenensiach Ha OCHOBaHHMM JIEHCTBYIOIIMX HOP-
MaTHBOB Ha Tepputopuu bemapycu — cOopHmkoB «Hopm
3arpar tpyaa (H3T)» [2]. Taxxke ompenensimack TpyAOBEM-
KOCTh Ha YCTPOWCTBO, NepedasupoBKYy M CHSATHE CPEACTB
MTOAMAIIMBAHNS Ui BBITIOJIHEHUS PadoT.

B Tabnuume | npuBeaeHa KambKYJISLUS TPYIOSMKOCTH
YCHICHUS YIICPOABOJIOKOHHBIME JeHTamu. Creayer oTme-
TUTh, YTO MPSMOW PACICHKH HA BBINOJHCHHS JAHHBIX BH-
noB pabor B cOopuukax H3T Her, mosTomy mnoaoOpaHa
pacieHKa, KOTopas MOXKET HCIIOJIb30BATHCS.

SRR ARAAY

Pucynok 1 — Coco0s! ycriieHHs JepeBSHHBIX apOYHBIX
KOHCTPYKIIMH:
a — 000WMBI U3 CTAIBHBIX YTOJIKOB; O — 000MMBI U3 YIJIEPOBOJIOKHA

JIns OLlEHKU TPYNOEMKOCTH YCHJICHUS METaJUIMYECKUMHU
oboiimamu Oblla COCTaBJIEHAa AaHAJOTHUYHAS KalbKYJISIH,
npuBeneHHas B Tabnuue 2. CTOMMOCTb M3rOTOBJICHHS Me-
TAJUIOKOHCTPYKIMK Y4YTeHa B pacyeTe MaTepHasoB.

CrouMocTh uYeJioBeKa-dyaca padodmx-cTpouTeneid 4-ro
paspsina 3a HosO0pk 2017 roga cocrapnsieT 5,44 BYN.

Ta6/mz4a 1- KaJIl)KyJ]SIIII/HI TpyAo3aTpaT yCH/ICHUd JE€PEBAHHBIX aPOK € HCII0JIb30BaHUEM 000iiM u3 YriiepoaBOJTOKOHHBIX JICHT

Hopma Bpemenu, uen-u
CocraB pabor En. usm Kon-Bo [ugp Cocras
p A ’ Ha eJl. U3M Ha 00bEM H3T 3BCHA
1 Hapeska mosioTHUII, HAHECEHHE KIICEBOTO
COCTaBa Ha MOBEPXHOCTb, OKJIEUBAHUE I10- 3-1046
BEPXHOCTEH, IPOMa3bIBaHUE HAKICCHHBIX Cpennuii
P P 100 M2 2,38 M2 19 0,4522 (MpHMeHH- pea
TOJIOTHHII KJICCBBIM COCTABOM, pa3paBHHU- TeNbHO) paspsin 3,5
BaHHE IIIATEIIEM M CHSATUE HU3JIUIIKOB
KJiest
I1P-1
2 YcraHOBKa, Mepeda3upoBKa M CHITHE 10 koH- 10 koH- 5 5 ——
CpEeJICTB MOAMAIIIMBAHUS CTPYKLIHI CTPYKLIHI .
pe JMait TPyKit TPyKIt TEIbHO
UTOIo 5,4522
Pacuer 3apmnater: 5,4522 ven-u x 5,44 BYN x 0,9299 =27,58 BYN.
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Tabnuya 2 — KanbKyJIsIUs TPYA03aTPAT YCHIIEHHUS JePeBAHHBIX aPOK € HCIOJIb30BaHHEM 000iM U3 CTAJbHBIX YTOJKOB

Hopma Bpemenn, uen-u
CoctaB pabot En. m3m. Koun-Bo MOHTKHHKOB /MALIHHHCTOB HIupp H3T C;;(;;B
Ha ¢II. UM Ha 00bEM
1 MoHTaX METaJUIOKOHCTPYKIMH I xoncrpy- 3-35 Cpennuit
(pomeTIaTHG KORG sznl)l THBHBIH 1 2,9/0,58 2,9/0,58 | (mpumenn- af i‘ "
p TPYKKL JJIEMEHT TEJIbHO) PaspaL .
2 MoHTa) MeTalI0KOHCTPYKIUI Jononxu-
It 0,53/0,11 0,53/0,11 5-55
(pelerdaTble KOHCTPYKIIUH) TelbHO Ha 1 T
IP-1
3 VYcraHoBKa, nepeba3supoBKa U CHATHE 10 xoH- 10 koH-
. N 5 5 (npuMeHH-
CPEICTB HOAMAIMBAHUSI CTPYKLUI CTPYKIUH TelBHO
HUTOro 8,43/0,69
Pacuer 3apmnatsl: 8,43 uen-u x 5,44 BYN x 1,0408 = 47,73 BYN; 0,69 uen-u x 5,44 BYN = 3,75 BYN.

CTouMOCTh MaTepHalloB U KOHCTPYKIHMH Oblila paccyu-
TaHa Ha OCHOBAaHWU [CHCTBYIOIIMX LEH Ha TEPPUTOPHUH
benapycn n HOpM pacxola B COOTBETCTBHH C TEXHOJOTHYE-
CKOHM KapTOW Ha yCHJICHHE.

VYTI1epoaBONIOKOHHEIE JIGHTHl OBUIM BBIOpPAHBI POCCHMA-
CKOTO MpoM3BOACTBAa. ONHAKO CYIIECTBYIOT aHAJIOTH Kak
3amalHOTO, Tak M Oe’xopycckoro mpousBoicTtBa. OmHAKO He
BCE IPOM3BOAUTEINIO INPEJICTABIEHb Ha OEIOPYCCKOM DhIH-
Ke, a TaKk)Xe OTCYTCTBHE HH(OpMAIMU MO TEXHUYECKUM
XapakTePUCTHKaM HE TMO3BOJMIM B HACTOSIIEM pacdere
BBIOpATh I CPaBHEHUS IPYroro MPOM3BOAUTEINS JICHT.

B rtabnuue 3 mpencraBieH CpaBHUTENBHBIM aHAIH3 LEH
Ha YCUJIEHUE JBYMS CHOCOOAMU U CONOCTABIEHA CO CTOM-
MOCTbIO IIPOM3BOJCTBA U MOHTaXa OJHOW HOBOH IHONYyapKH.
Craska HJIC npunsata 20 %.

Tabnuya 3 — CpaBHUTEIbHBIA aHAJIU3 CIIOCOG0B YCHIIEHUS

VYcunenue ¢ Bropoii crioco6. Ycwue-
ITokasarenb HCII0JIb30BAHHEM HHEC C MCIIOJIb30OBAHUEM
CpaBHEHUA 060ﬁM U3 CTallb- YTII€pOABOJIOKOHHBIX
HBIX YI'OJIKOB JICHT
1 CronmocTh padot
yeunenus ¢ HAC,
BYN 6039,38 717,85
2 OTHOILIEHUE CTOM-
MOCTH YCUJIEHUS K
CTOMMOCTH TI0 M3T0-
TOBJICHUIO ¥ MOHTQXY
HOBOH apku, % 10,5 1,
3 O6mmas TpyRobeM-
KOCTh MOHT)KHHKOB,
yen-y 8,43 5,45

Tomyueno 09.11.2017

OCHOBHBIM HEJIOCTaTKOM MEPBOT0 crocoba yCHIIEHHS C
UCTIONb30BAaHUEM O0OMM M3 CTaJbHBIX YTOJKOB SIBISIETCS HE
TOJIBKO OTHOCHUTENIBHO BBICOKAas CTOMMOCTb, HO TaKXe U
HU3Kas CTOMKOCTb K BO3JCHCTBHUIO XMMHUYECKH arpeccus-
HBIX Cpell, YTO OTPHULATEIbHO CKAa3bIBACTCS NPH YCHIICHUH
JIEPEBSIHHBIX KOHCTPYKIHMH, DKCITyaTHPYEMBIX B YCIOBHSX
MOCTOSSHHOTO BO3JCHCTBHUS XHMHYECKH arpecCUBHBIX Be-
LIECTB, B YaCTHOCTH Ha CKJIAaACKUX Komruiekcax Coiurop-
CKOTr0 KOMOMHATa 1O MPOU3BOACTBY KaJIWMHBIX yJIOOpEeHUI.

3akuawuenue. [IpeaaraeMplii HOBBI CIOCOO yCHIICHUS
YIIepOJBOJOKOHHBIMH JIEHTAMH MMEET CPaBHUTEIBHO HHU3-
KyI0 CTOMMOCTh II0 €r0 YCTPOHCTBY, OJHAKO HEIOCTaTOY-
Hasi U3YYEHHOCTb PabOThl YCHJISIOIIMX 3JIEMEHTOB OTPaHHU-
yuBaeT ero npumeHenue. Cieqyer OTMETHUTh, YTO €Ie OJl-
HUM (aKTOpOM, KOTOpBI MO3BOJUT CHU3UTH CTOMMOCTH
YCUJICHUS, SBIIAETCS IMPUMEHEHHE OeNOpYCCKUX YIIIepo-
BOJIOKOHHBIX JIEHT Npou3BoacTBa ['ponHoazor unu Caeriio-
FOPCKXHMBOJIOKHO.

ABTOpPOM TIUIaHHPYETCS [JajbHEHIIee H3ydeHHe Mpoy-
HOCTHBIX W JKECTKOCTHBIX XapaKTEPUCTHK YCHJICHHS Aepe-
BSHHBIX apOK KOMIIO3UTHBIMH MaTepHaTaMu.
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I. A. Ladnykh. Comparative analysis technical and economic indicators of methods of strengthening according the ex-

ample of strengthening wooden arches.

The article presents a new method of strengthening wooden arched structures using composite materials. Cost estimate for the effort
required to gain one semi arch-for the new and classical methods of amplification have been developed on the example of the real object
in accordance with the applicable Belarusian legal acts. Comparative techno-economic analysis of different ways to enhance, and also the

cost reduction options of a new type of amplification.
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