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O600LeHHbIN NoKasaTesib Ka4ecTBa CTallbHbIX KOHCTPYKLNM

AcnupaHm A.H. YnbwuH?®,
@rb0Y B0 CaHkm-lNemepbypackuli 20cydapcmeeHHbI
apxumeKmypHO-cmpoumesbHbIl yHUsepcumem

KnioueBble croBa: KayecTBO CTanbHbIX KOHCTPYKLUWIA, OGOOLIEHHbIN MoKasaTenb KayecTBa;
CTanbHble CTEPXKHEBbIE KOHCTPYKLIMK

Ona ymeHblleHWss pacxoga pecypcoB M obecrnedeHuss OOMKHOMO YPOBHS KayecTBa Kak npu
N3roTOBMEHUN, TaKk U MPU MOHTaXe MEeTanfoKOHCTPYKUUA Heobxoammo uccrnenoBaTb OOOOLLEHHBIN
nokasartenb TEXHONMOMMYHOCTM U OOOOLUEHHBIM MoKasaTenb KavecTBa AN MOCNEeAyLWwero ux
NPUMEHEHMS NPU NPOEKTUPOBAHUN KOHCTPYKUMIA. OBOOLLEHHbIV NoKa3aTeNb TEXHOMOMMYHOCTU COCTOUT
M3 KONMMYecTBeHHbIX nokasatenen. OOOOLLEHHbIA MOKa3aTenb KayecTBa COCTOUT U3 KaYeCTBEHHbIX
nokasatenen. KonumyecTBEHHble MOKa3aTeNu XxapakTepuaylT 3(dEKTUBHOCTb pacxoga OCHOBHbIX
pecypcoB.[1] KayecTBeHHbIE XapaKTEpPU3yT Ka4eCTBO KOHCTPYKUMK. KauyeCTBEHHbIE N KONTMYECTBEHHbIE
nokasaTennm HaxogaTcs BO B3aMMOCBS3W, MO3TOMY MPWU MPOEKTUPOBAHUM OOJMKHbI paccMaTpuBaTtbhbCs B
cocTaBe €JMHON CUCTEMBI.

B pgaHHon cTtatbe aBTOpom ByaeT paccmoTpeH 0606LLeHHbIN nokasaTens kadecTtBa. B pabotax
[2,3,4,5] paccmoTpeHbl OTAenbHblE CBOWCTBA MOSIHOrO KayecTBa CTallbHbIX KOHCTPYKUWA, MOMbITOK
BblBOAA 0006LLEHHOrO NoKasaTensi Ka4ecTBa MMEHHO AN CTanbHbIX CTEPXHEBbLIX KOHCTPYKLUUA HET HU B
TpyAax OTeYeCTBEHHbIX, HU B TPyAax 3apy0exHbIX yYeHbIX.

[Ons Kka4yeCTBEHHOW OLEHKK npepnaraeTcA BbIBECTU 0000LLEeHHbI  MoKa3aTenb Ka4vecTBa.
C nomoLLblo JaHHOro nokasartensi onpeaenaeTca MmakCMmMmalrnibHO BO3MOXHO€E KayeCTBO WN3roTOBIIEHHOM U
CMOHTVIpOBaHHOIZ KOHCTPYKUMN Ha YPOBHE MPOEeKTa.

,D,J'IFI HaxoXxgeHua 0606[_U,eHHOI'O noKkasaternd KadeCtBa aBTOp npeanaraeTt cnegywLulyro
nocneagoBaTesibHOCTb D,eIZCTBMVI, OCHOBaHHYKO Ha KBaliMMeTpuU4eCKOM noaxode K OueHKe KadecTBa
6,7,8]:

1) cocTaBneHne uWepapxmMyeckom CTPYKTYPHOM CXeMbl CBOWCTB CTalbHbIX CTEPXHEBbIX
KOHCTPYKLIMIA Ha OCHOBE 3KCNEPTHOro OMNpoca;

2) HaxoXgeHue Ans Kaxgoro M3 CBOMCTB MX MnokasaTtenen (BbiBOA4) M BECOMOCTEN (SKCMEpTHbIN
onpoc);

3) BbiBOA  hopmynbl  06OGLIEHHOrO  nokasaTens  kayecTBa  CTaflbHOM  CTEPXHEBOW

koHcTpykumn K, .

1. CocmaeneHue uepapxudeckoll cmpykmypbl ceolicme Kadecmea
cmaribHbIX CMEPXHEeBbIX KOHCMPYKUUL

Ona dopMupoBaHNsa nepapxu4eckon CTPYKTypbl AepeBa CBOMCTB HEOOXOAMMO BbISCHUTb, Kakune
TpeboBaHNs NPeabsBnAOTCA K CTanbHbIM CTEPXHEBbIM KOHCTPYKUMSAM, M cucTtemaTusnpoBaTb mx. C
3TOWN LeNbio aBTOPOM CTaTby OblNT OpraHM30BaH 3KCMEPTHbIN ONPOC KOMMETEHTHLIX B BOMPOCE KayecTBa
rpynmn, KOTopbiM ObINO MpeanioXeHo onpenenutb Habop CBOWCTB, KOTOPLIMU, MO UX MHEHMWIO, OOIMKHA
obrnagaTe cTanbHasi CTepXXHEeBasl KOHCTpykuusi. [pu opraHusaumu 3KcnepTHOro onpoca u nogbope
crneumanmucTtoB Obinn mcnonb3oBaHbl uccnegoBaHus [MopTHoBo WM [9], kacatowmecs MOBbILWEHUS
0OBEKTMBHOCTU N TOYHOCTU OLIEHOK.

dopMUpOBaHNE UMepapXMYECcKOM CTPYKTYpbl MPOUCXOAMT ANl WM3rOTOBMEHHOW, MOKPbLITON
AHTUKOPPO3UMHBLIM MOKPLITUEM Y CMOHTMPOBAHHOW KOHCTPYKLNW.

KoMneTeHTHble Tpynnbl chopMUMpOBaHbI MyTEM OTOOpa CMeuuanucToB Ha KaXdoM YpOBHE, Ha
KOTOPOM 334aeTcs N yTPauMBaeTCsl Ka4eCTBO METANNOKOHCTPYKLMA.

CocTaB KOMNETEHTHOW rpynmbl CNeayoLwmn:

® MPOEKTUPOBLLMKM CTEPXKHEBbLIX METANMNOKOHCTPYKUMA — 10 YenoBex;

e cneumanucTbl, 3aHMMarLlmecs oOCnefoBaHMEM CTEPXHEBbIE MeTannoKOHCTpykumn, — 10
YerloBeEK;

e TEXHOMoru, cneuuanucTbl M3 OTAena TEeXHUYECKOro KOHTpons, paboTawwme B obnactu
N3roTOBMEHUSA CTEPXKHEBBLIX METANMOKOHCTPYKLMI, — 10 YenoBek;
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e pa3paboTyMKKM NPOEKTOB NPON3BOACTBA PAabOT HA MOHTAaX CTEPXKHEBLIX METaNOKOHCTPYKLNA —
10 yenoBek;
e crneumanucTbl aKCnyaTupyowmx opraHnsaummn — 10 yenosek.

HaGop cBOWCTB, NOMy4YeEHHbIA aBTOPOM B pe3ynbTate 3KCMepTHOro onpoca, Obl ConocTaBreH ¢
Habopom cBoWcTB B uccnegosaHum [10] ons cTanbHbIX KOHCTPYKUWUIA U OLEHEH Kak 6ornee NomHbIn.

B pesynbTaTe onpoca Bce CBOMCTBA GblNM CrpynnupoBaHbl B Mepapxuyeckoe aepeso (Tabnuua 1).

Tabnuuya 1. Uepapxudyeckass cmpykmypa ceolicme, cocmaesisiiouux Ka4ecmeo cmasibHol
cmep)xHeeol KOHCMpPYKUuu

YpoOBHM KayecTBa CTannbHOW CTEPXKHEBOMN KOHCTPYKLUMN
TpeTumn BTOpOM nepBbIn HyneBoOM

ConpoTusneHune casury un
pacTsbkeHuto 6onToBoro
coefnHeHus
ConpoTusneHune Harpyskam
CBapHOro coeuHeHus

NPOYHOCTb
ConpoTuBneHne Harpy3kam y3nos

HKLMOHanNbHOCTb

ConpoTusneHne Harpyskam pyHKY
CTEPXHS (CTEPXKHEN)
O6Lwas ycTon4mBoCTb .

YCTOMYMBOCTb
MecTHas ycTon4mMBOCTb

3aTpyaHeHue
OrpaHuyeHune npornba HOpMarnbHoOW

akcnnyarauum
Pacxopg kpackm
Tpy£ooemKoCTb Npy NMOBTOPHOM
MOKPBITUN 3KcnyaTaumMoHHas 3KOHOMMWYHOCTb
Cpok cnyx6bl NOKPbITUSI

KauecTtBo B
Mo Harpyske Lenom
TOYHOCTb U3roTOBNEHNS
OTAEeNbHbIX YacTen
CoxpaHHoCTb hopM npu
TPaHCMOPTUPOBKE aKcnnyaTauMoHHas HageXHoCTb
TouHOCTb cOopKM
KayecTBO CcBapHbIX LLUBOB
KayecTBO BbIMOMIHEHNSA MOHTaXHbIX
coeuHeHun
CoxpaHHOCTb BHELUHEro Buaa npu apXUTEKTYPHO-
9 3CTETUYHOCTb

aTMoctepHOM BO3AENCTBUN OTAeNoYHbIe KayecTBa
MabapuTHble pasvepsl

BO3MOXHOCTb

TPaHCMOPTUPOBKM
macca TpaHcnopTabenbHOCTb
MuHMManbHO BbiCTynarowue 4actm | yaobcTeo npum
3a OCHOBHOW CTEPXEHb TPaHCNOPTUPOBKE
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2. Haxox0eHue 0nsa Ka)x0020 u3 ceolicme ux rnokasamerseul u eecomocmetl

Mpn HaxoxgeHun o060OLLeHHOro nokasaTensa kadecTtBa kBanudukaumsa paboumx M KayecTBO
WUCXOAHbIX MaTepuanoB MNPUHUMAKOTCA uaeanbHbIMW, T.€. MOKasaTenu TOYHOCTU COOpKM, KadecTBa
CBapHbIX LWIBOB, KayeCcTBa MOHTaXHbIX coeauHeHu paBHbl 1. Takke B TOYHOCTU W3rOTOBIEHUA
OTOENbHbIX 3NIEMEHTOB MCKINIOYAETCHA OLWMOKa YernoBeka B CBA3W C HU3KOW KBanvdukaumnen, KadecTBo
MOMHOCTLIO 3aBUCUT OT 060pyaoBaHust. Takum 06pa3oM, HENPOTrHO3MpyeMblE CBOMCTBA HE YYMTbIBAKOTCSA
npu HaxoXaeHun bopmyrbl onpedeneHns MOSTHOrO KavecTea.

Hanee ABTOp npeanaraeT Ofid Kaxagoro U3 nporHo3mpyembix CBOWCTB NokasaTenu.

DYHKUUOHAIbLHOCMb BKAOYAET:

conpoTtuerieHne caBury n pacTtaxeHuro 6onToBoro coeaHeHud,
COMNPOTMBIEHME Harpy3kaM CBapHOro COeANHEHNS;
COMPOTMBIIEHNE HAarpy3kam y3na;

COMPOTUBIEHNE Harpy3kam CTEPXHS (CTEPXKHEN);

obLasn ycTon4unBoCTb;

MeCTHasi yCTOMYMBOCTb;

orpaHuyeHue nporunbda.

Bce 3HauyeHusa nokasaTternen Mo OaHHbIM CBOMCTBAM [OJDKHbl OblTb HE MEHEee HOpPMaTUBHbIX
3HadeHun, onpeaensaemblx no CHull 11-23-81%, B NpOTMBHOM Cryyae NpOUCXOAUT Nepepacxon pPecypcoB
npy HEM3MeHHOM kadecTBe. [103TOMY MNpu MPOEKTUPOBAHUM HEOBXOOUMO CTPEMUTbCS, YTODObI BCe
OTAenbHble CBOMCTBA OYHKLMOHANBHOMo kayecTtsa Obinv 6nmM3ku K HOpMaTUBHbBIM.

TpaHcriopmabenbHocmb onpedenseTca Maccon u rabaputamm  KOHCTpykuuu. [Ons  oueHku
TpaHcnopTabenbHOCTM CyLLecTBYET [ABa NnokasaTens: nokasaTenb TpaHcnopTabenbHOCTM no rabapuTam
1 nokasaTenb TpaHcnopTabenbHOCTM NO Macce.

MokasaTenb TpaHcnopTabenbHOCTM No rabaputam:

| rad
Tp >
P rab ™

P s =axbxc,

P6
K =

rae da —BbIiCOTA KOHCTPYKLMNN,
b— LUMPUHA KOHCTPYKLUNK;

¢ — AJIMHA KOHCTPYKUUWN.

Pr6a6
rae ag —BblCOTa Ky30Ba TPAHCMOPTHOrO CPEACTBa;
b6 — WMpUHa Ky30Ba TPaHCMNOPTHOIo cpeacTtea,

Cg — ANHa Ky30Ba TpaHCMNOPTHOro cpeacTea.

:a6 ><b6 ><C6,

MokasaTenb TpaHcrnopTabensHOCTY Mo Macce:

6
P
Ksz _ _ Macca , (2)

macca

rae Pyacca — MACCa KOHCTPYKLNW;

Plgacca — MakCumMarlbHasa rpy3onogbemMHOCTb TPaHCMOPTHOro cpencTea.

Obsa3aTenbHOe ycrnoBne TpaHCnopTabenbHOCTH:

Kyt 21, Kppp 21

mpl

Y0obcmeo npu_mpaHcrnopmuposke. Yem MeHblue BbICTynarowjye 3r1eMeHTbl, TeM Oonee yp,06Ha
O7A TPAHCNOPTUPOBKU KOHCTPYKLUNA.

PS
K _ rab.yn. - (3)
yIp P

rad
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[ns ogHOCTEPXKHEBbLIX KOHCTPYKLMIA:
P =axbxc,

rae a— BblCOTa KOHCTPYKLNK;
b— LWUMPVIHa KOHCTPYKLWK;
c— ONVHA KOHCTPYKLUK.

6 -
Praﬁ.yu =dys X by5 XCy6>

rAe ays — BbICOTa NpoKaTa OCHOBHOIO CTEPXKHS;
by — LUIMPUHA NPOKaTa OCHOBHOTO CTEPXHSI;
Cyg — ANUHA NpoKaTa OCHOBHOTO CTEPXKHS.
[1ns MHOrOCTEPXKHEBLIX KOHCTPYKLUUIA (dhepm):
P s =axbxc,

rae a — BbICOTa JINCTOBOIO 3fieMeHTa y3a NOACHOIo CTepPXXHA,
b — WMprHa NOSACHOrO NMUCTOBOIO 3rIEMEHTa y3na MOSACHOIO CTEPXKHS;

¢ - ANHa NMCTOBOIo arieMeHTa y3ria NoACHOIo CTepXXHA.

6 —
P2a6.y0 =dyo * by6 XCy6>

roe aye — BbICOTA NOACHOIO CTEPXHA, K KOTOPOMY NMPpUXoanT NINCTOBOW 3fIEMEHT y3na;
by6 — WNPUHA NOACHOIO CTEePXHA, K KOTOPOMY NPpUXoauT FINCTOBOW 3JIEMEHT;

Cyg — ANIMHA MOSICHOTO CTEPXHS, K KOTOPOMY MPUXOANT JINCTOBOW SMIEMEHT.

KyTp =1 ana ngeanbHON KOHCTPYKLNN.

HadexHocmb COCTOMT U3 Tpex nokasaTenemn: 3JKCnnyaTauMOHHOW HaOeXHOCTM, COXPaHHOCTU
hOpM Mpu TPaHCMOPTUPOBKE U TOYHOCTM U3rotoBrneHns [11].

MokasaTenb 3KcnnyaTtaunoH HOWN HaO4EXHOCTHU:

roe e = X1 X X2 X ¥3 BbiBegeHa MenbHukoBbiM H.I1. B [5],
roe y; — KoapuumneHT neperpysku;

X2 — KOO ULIMEHT OAHOPOAHOCTU CBOMCTB MaTepuana;
3 — KoadpumumneHT ycnosuii paboThbl;

7 — hakTnyeckmi koadhpnumneHT 6esonacHoCTu.

P
(axr
=0 (5)

HOPM

roe Pq)aKT—(*)aKTVI‘-IeCKaFI MaKkCumMalribHaa Harpys3ka, KOoTopad MOXeT ObITb BOCNpPUHATA KOHCprKLI,VIGVI,

NCX0AA U3 ee MakCMMaribHOM HecyLen cnocobHoCTH;
P, opw — CYMMapHas BpeMeHHas U NoCTosiHHas Harpyska onpeaensietcs no CHulM 2.01.07-85".

K, =1.

OH —

d)opmyna Ana HaxoxXaeHuna 3Ha4YeHnAa y ABlAeTCA I'IpVI6J'II/I)KeHHOl7I, ans 6onee TOYHOro pacyeTa

HeobxoaMMO umcnonb3oBaTb (QOPMYIbl, OMUPAKOLWMECH Ha aHanuTU4eckue Modenn MakCMMyMOB
Harpy3oK 1 BHyTPEeHHMX cunosbix hakTopoB. [NogpobHoe co3aaHmne Takmx mogenen onucaHo B [12].

CoxpaHHocmb ¢opM. Hanbonee cunbHO Npu TPAHCMNOPTUPOBKE OT CrlyYaWHbIX YCUITUA MEHSIOT
OpMy SneMeHTbl, 3aKpenseHHble C OOHOW CTOPOHbI U MMEeloLMe MakCcumarnbHyl AfMHY OT MecTa
sakpenneHusi. Onpeaensietcs no copmyne (3). Ky, =1 ANs uaeansHON KOHCTPYKLMK.

ToYyHOCMb _U320MOBAeHUs _0mMOesbHbIX _31EMEHMO8 KOHCMPYKUUU OCOBEHHO BaxHa npwu
N3roTOBMNEHUN 3NIEMEHTOB Y3I10B, NMOBEPXHOCTU KOTOPbLIX NepeaaroT ycunue 4yepes CONpUKOCHOBEHUE, a
Takke MpW W3roTOBMEHUM (PACOHHbLIX SMEMEHTOB, COEOMUHSAIOWNX CTEPXHU epM U ApYrux
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MHOIOCTEPXKHEBbIX  KOHCTPYKUMA. [Mpy  U3rOoTOBMNEHUM  KOHCTPYKUMA, UMEWNX  OPUKLMOHHbIE
COoeaVHEHMS y3oB, Ba)XHO, YTOObI CTEPXXHWU UMENW TOYHBIA pe3. B crnyyae v3roToBneHus depM Takke
BaXHbl TOYHbIE YIMbl pe3a 3M1eMeHTOB. TOYHOCTb M3roTOBMEHMST OTAENbHbBIX 31EMEHTOB onpeaenseTcs
TOYHOCTbIO 060OPYAOBaAHUS.

ABTOpPOM ObINN chopMMpOBaHbI NOKa3aTenu Ha ocHoBe uccregosaHun [13).

lNokasaTtenb TOYHOCTU U3rOTOBMNEHUS CTGp)KHGVIZ

T
KTI/IC = 5 (6)
T

C
rae T, — TOYHOCTb MUCMOMNb3yeMoro Ans pe3a o6opyaoBaHus;

Tc6 — TOYHOCTb NMpuHATasi 3a 6aszoByto (1 MM ).

Ko 21.

THC —

[NokasaTtenb TOYHOCTU U3rOTOBSIEHMS NITACTUH:

re
Koyn =—, (7)

I
roe Tn — TOYHOCTb UCNOJIb3yeMOro a4 pesa OGOpy,EI,OBaHI/IFI;

Tg — TOYHOCTb NpuHATasi 3a 6a3oByto (1 Mm).
1< K yn <2 ONns Bcex ocTarnbHbIX KOHCTPYKLWA.

K,y 22015 OMOPHBbIX 3NMEMEHTOB (DEPM, MOBEPXHOCTEN, MEpPedalnx ycunme 4epes
COMPUKOCHOBEHWE, 311EMEHTOB MHOIOYTONbHOW CIOXHON (POPMbI, NNACTUH MOJ BbICOKONPOYHbIE GONThI.

[NokasaTernb TOYHOCTHU pacnonoxeHuda OTBepCTl/II7I:
T
Koo = > (8)

o]
roe T, — TOMHOCTb PacnofioXeHUs1 OTBEPCTUI OTHOCUTENLHO APYr Apyra (PaccTosiHue Mexay LeHTpamu
W KOOpAMHAaTbI LEHTPOB);
Tg —TOYHOCTb, NpuHATas 3a GasoByto (1 mMm ana 6GonToB HopmanbHoW npodHoctn, 0,5 mm ans
BbICOKOMNPOYHbIX 60nTOB). [NoKa3biBaeT pasHuLy Mexay AMaMeTpoM OTBEPCTUSA U AnameTpom bonTa.

OKOHOMUYHOCMb 3KCslyamauuu

[MpocToTa okpacku 3aBUCUT OT pacnpedeneHns maccbl B NPOCTPAHCTBE: AN NPOCTPAHCTBEHHbIX
ctpykTyp 0,5; ans depm 0,7; ana 6anok 1.

Huskass CTOMMOCTb aHTUKOPPO3UOHHOW 06paboTKM 3aBMCUT OT pacnpefeneHvss Maccbl B
NPOCTPaHCTBE: ANsi NPOCTPaHCTBEHHBIX CTPYKTYp 0,5; anst depm 0,7; ansa 6anok 1.

[na HaxoxaeHWst BECOMOCTEN OTAeNbHbIX CBOMCTB MCMONb3yeM MeTO[ 9KCNEePTHbIX oLeHOK. Moa
METOOOM SKCMEPTHbIX OLEHOK peLUeHUin NPpUHUMaeTcs onpeaeneHne KonMyecTBEHHON XapaKTepUCTUKM
KayecTBa TEXHONOIMYHOCTM TMyTeM onpoca CreuuanucToB BbICOKOM KBanudukauum U oueHKa
OOBbEKTUBHOCTM WX OTBETOB C MOMOLUBbI COBPEMEHHbIX MaTeMaTU4YecKUX METOOOB U CPEAcTB,
UCKIHOYaoLWMX CryYaiHble CYyXOeHUs.

Mpoueaypy nonyyYyeHns aKCNePTHbIX OLEHOK BECOMOCTU MOXHO pa3buTb Ha YyeTblipe aTtana [7]:

opraHu3aumsi onpoca;
npoBedeHne onpoca;
o6paboTka pe3ynbTaToB ONpoca 1 NonyYeHne OLEeHOK BECOMOCTMH;
aHanu3 pesynbTaTos.

OpezaHusayus onpoca. Ha atom atane rmaBHoe — Bblibop akcnepToB. OBBHLEKTUBHOCTL SKCNEPTHOM
OLEHKN, ee TOYHOCTb W HafeXHOCTb 3aBMCUT B OCHOBHOM OT KBanudumkauum akcneprta. Yem Gonee
KBanMduLMPOBaHHbIN 3KCNepT, TeM Onmke oLeHka OTHOCUTESTbHO K UCTUHHOWN.
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B naHHoMm cnyyae 6yaem mncnonb3oBaTtb cnocob onpeaeneHust KBanudukaumm akcnepTa, KOTopbIi
OCHOBaH Ha CpaBHEHMW €ro OLIEHKN CO 3HAYEHMEM CPEAHEN OLIEHKM, KOTOPasi YCIIOBHO NPUHUMAETCS 3a
NCTUHHYIO [9]. OTKINOHEHWE OLEHOK OTAENbHBLIX SKCMEPTOB OT CPeAHEN NPUHUMAETCS Kak MOrpeLlHoCcTb
oueHkn. OTa norpewHocTs U ByaeT cnyxutb Kputepvem kBanudumkauum skcneprta. Yem Gonblue
MorpeLLHOCTb, TEM HMXKE «BeCy» akcnepTa. [6]

CnenyeT npuMHUMaTb BO BHMMaHWE, YTO IKCMEPTY CIOXHO ©e3 3HaunTenbHON OLNBKM BbIHOCUTL
pelueHne, Korga npuxoamTcs yuuTbiBaTb Gonee cemu anbTepHaTyB, HanpuMmep, Ha3HayaTb BECOMOCTb
6onee yem cemu ceoricteam [9].

Kaxgbll M3 aKCnepToB OMpaluMBaeTCs OTAENbHO, YTOObl HW OAUH M3 HUX HE MOr BMNUATb Ha
MHEHWe apyroro.

[1posedeHue onpoca. nepBVI‘-IHaFI CTaTucTn4yeckad o6pa60T|<a AaHHbIX 3KCMNepTHbIX OLUEeHOK
npegnoniaraet co3gaHune KoJn4eCTBEHHbIX BbI60pOK, XapakTepnsywnuwmnx MHeHNUd Kaxgoro us
npurinaleHHbIX 3KCNepToB.

[ns HaxoxgeHus BecOMOCTEN BOCMOMb3yeMCs MeTOAOM paHra. PaccmatpuBaemas meTonuvka
npeanonaraeT OLEHKY KaX[doro CBOWCTBA MO AecAaTnbannbHOM wkane [6]. Kaxabid akcnepT HasHavaet
Kaxgomy M3 0ObekToB (TpaHCMopTabenbHOCTb, HAOEXHOCTb, 3KOHOMWYHOCTb  3KCMnyaTauun)
onpegeneHHoe konnyectso 6annos ot 1 go 10.

Obpabomka pe3ynbmamog orpoca U r1ofy4eHUe oueHok eecomocmu. lonyyeHne BecomocTen
CBOWCTB NpoucxoauT no copmynam [6]:

i=1
roe P; —oueHka i-ro cBoicTBa y |-ro akcnepra;

N — KONWYeCcTBO CBOWCTB;
7 — KONMYeCTBO 3KCNEpPTOB.

AHarnu3s pesynbmamos. [locne Toro, kak akcnepTHble BbIBOPKU BBEAEHbI B ANEKTPOHHbIE Tabnuupbl,
HeobX0AMMO C MOMOLLLIO CPEACTB ONMcCaTenbHOM CTaTUCTUKM B KOMMAaKTHOM M HarnsgHou dopme
npeacTaBuTb pesynbTatbl HabnogeHun. MNMonesHocTb MeTo4oB onucaTenbHOM CTaTUCTUKM COCTOUT B
TOM, YTo no Hebonblwomy Habopy crneuuwanbHO BblIOpaHHbLIX CTAaTUCTUYECKMX MokasaTernen Ha cTagun
nepBuYHOM 06paboTKM MOXHO OLIEHUTb OCHOBHbIE M XapaKTepHbIe YepTbl AKCNEPTHbIX BbIOOPOK.

ABTOpPOM  MCMOMb30BanuWCb CTAaTUCTUYECKME MNokas3aTtenu Ansa  obpaboTkm  pesynbTraToB
NCCrefoBaHUN, LWIMPOKO npefcTaBrneHHble B paboTtax [14,15]. OnuvcbiBatowme BbIOOpPKY MNokasaTenu
MOXHO pa3buTb Ha HECKOMbLKO rpymnm.

1. [llokazamenu roOIOXEHUS ONWCHIBAKOT PACMONOXEHWe OaHHbIX 4ucrnoBor ocu. K Hum
OTHOCSITCA: HaMMEHbLUIMA WU HanbONbLIMIA 3NEMEHT BbIOOPKU, BEPXHUM W HWKHWUA KBapTUIU
(kBapTUNM OrpaHU4YMBalOT 30HY, B kOoTOpyto nonagatoT 50% ueHTpanbHbIX 3NIEMEHTOB BbIOOPKM),
cpenHee apudmeTnyeckoe M3 Bcex HabnogeHui, BeIbOpoYHast MegnaHa u gpyrne aHanormyHble
xapaktepuctuku [14].

2. [lokazamenu macwmaba OMUCLIBAKOT CTeneHb pa3bpoca AaHHbIX OTHOCUTENbHO CBOEro
ueHtpa. K HUM oOTHOcATCH: Aaucnepcust BbIBOPKW, OLEeHKa CTaHAapTHOro OTKMOHEHMWs, pasmax
BbIBOPKM (Pa3HOCTb MeXxdy MakCUMarnbHbiM U MUHUMAanbHbIMU 3NEMEHTaMM), MEXKBAPTUIbHBIN
pasmax (pasHOCTb MexXady BEpXHEN N HWXKHEN KBApTUNbIO), MeanaHa abContoTHbIX OTKNOHEHW OT
MeguaHbl U Tak ganee. Bce aTtM nokasatenu noO3BONSAT CyAWTb O TOM, HACKOMbKO Ky4HO
rpynnmpyeTcsa OCHOBHasi Macca gaHHbIX OTHOCUTENBHO LIeHTPpa, Takum ob6pasom, YTO YeM MeHbLLE
pa3bpoc, Tem MeHbLLE Bce NnokasaTenu pasbpoca [15].
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3. [lokazamenu acuMMempuu OLEHUBAKT CTeneHb CUMMETPUM pacnpegeneHns BblGOPKK
OTHOCUTENBHO UeHTpa. K HUM OTHOCAT: KO3(hPUUMEHT acMMMETPUUN, MONOXKEHMNE BbIGOPOYHON
MegunaHbl OTHOCUTENBHO CpefHEro apuMeTUIECKOro, rmcTorpammy Beloopkm [15].

Pe3y1'IbTaTbI 9QKCNEepPTHbIX OUEHOK onpenerieHnd BECOMOCTEN OTpaXeHbl B Tabnuue 2. B gaHHon
Tabnuue nokasarenu HEKOTOpPbIX CBOMCTB NPUHATBLI 3a 1, TaK KaK nx 3Ha4yeHus meHee 1 He aonyckarT
CTpouTesibHble HOPMbl Ha U3roToBfieHNE N MOHTaX CTallbHbIX CTEPXHEBbIX KOHCTPYKUWUU, a oonbLe 1
OHM HEe MOoryT ObITb, TaK Kak yBeIliM4eHne nokasartesna He yBernim4ymBaeT pealribHOe Ka4eCTBO.

Ta6nuua 2. Pac4yem KoMnieKCHO20 NnokKa3ameJsisi Kadecmea

CBoiicTBa Koadp- MNoka3sa- KomnnekcHbIn Koadp- 0606LeH- O606LeH-
TpeTbero cmum- Tenb KpuTepun cnumeHT HbIN HbIN
YPOBHSI eHT CBOWCTBa KavyecTBa 3HAa4YUMMOCTH Kputepumn nokasarenb
Beco- TpeTbero CBOWCTBaA 2-To koMnnekc- | o _ n g | kadecTBa
MoCTU YPOBHSA YPOBHSA HOro J B Koo _ ZO
o=
K;; K; N;= Z[([ x Ky Kputepus
Ky
MepBbin HyneBown
TpeTuit ypoBeHb BTopou ypoBeHb YPOBE€Hb YPOBEHb
YpPOBHM KayecTBa CTanlbHOW CTEPXXHEBOW KOHCTPYKLUMN
ConpoTuBneHue
cAaBury "
pacTsKeHNIO
6onToBoro 025 L
coeaunHeHus
(npoekTHoE)
ConpoTuBneHue
Harpyskam
CBapHoOro 0,25 1
coeauHeHus 1 0,27
(npoekTHOE)
ConpoTuBneHue
yana 0,25 1 DyHKUMOHab-
HOCTb
CorpoTuereHue (08 N;)
CTepXxHen
0,25 1
Obuwas
YCTOMYMBOCTb 0,5 1
MecTHas 1 0,27 Kauectso B
YCTOWYMBOCTb 0,5 1 Henom
Mporu6 meHee 0.5 y 1 0.27
Jonyctumoro
Mo macce
0,4 KTp]
Mo rabaputam TpaHcnopTa-
0,4 KTpZ 0,4 Krpl +0,4
0.02 6enbHoCTb
K. ,+02K '
MuHUManbHO 1p2 02 Kyp. (0,02 N ;)
BbICTynatoLue
YyacTtu 3a 0,2 K YALTP.
OCHOBHOMN
CTepXeHb
Mo Harpy3ke 0.65 0.65 K
) K , +
oH oH HapexHocTb
anl X 0,05 KyTp +0,05 0|16 (0,16 Nj)
TpaHcnopTu- 0,05
p?)BKe P yip KTI/IC +0,05 KTI/III
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Mo TOYHOCTU +0,05 K |, +0,15
U3roTOBMEHNS
CTepKHei 0,05 Kiue

Mo TOYHOCTU
N3roToBMIEHNA 0,05 K
nnacTuH

THIT

Mo TOYHOCTU
N3roToBMNeHNs
0TBEPCTUIA 0,05 K

THO

ToYHOCTb

cbopkum 0,05 1

KauectBo
CBapHbIX LUBOB 0,05 1
dakTnyeckoe

KauectBo
MOHTaXHbIX
coeguHeHun
dakTmyeckoe

0,05 1

Pacxog kpacku
0,15 K pacx.xp

TpynoemkocTb 0,15 Kpacx.ip OKOHOMMY-
npyv MOBTOPHOM HOCTb
I'I(F;KprTVIVI P 0,15 K +0,15 K'ypp o +0,7 0,02 aKcnnyaraumm

Tp.0
K (0,02 N;)

cp.ci

Cpok  cnyx0bl
NOKPbITUA 0,7 K cp.ca

CoxpaHHOCTb

BHeLUHero Buaa
npu - - - -
aTMocdepHoM 0,01 N;)
BO34ENCTBUN

OCTeTUYHOCTb
(meHee

3. Bbigod cpopmyribl 0606w,eHHO20 rnoka3amersisi Kadecmea cmaribHoU
CMepXXHes8oU KOHCMPYKUUU K,

B xoge cymmupoBaHusa npou3BegeHu BECOMOCTEW Ha rnokasaTenu OTAeNbHbIX CBOWCTB Obina
nonyyeHa cnegywowas dopmyna:

K =0.8+0,008,,

0,008K

1+0,008K, 1, +0,004K, .+ 0,1 04K, , +0,008K, ) +0.008K, . +0,008K., +

YALTP
+ 0,024 + 0,003 K +0,003K.,, +0,014K

(10)

THO pacx.kp Tp.0 cp.

NS oLeHKM KayecTBa MUCMorb3yeM crieayoLlyto Tadnuuy.

Tabnuya 3. OueHka ypoeHsl Kayecmea

3HayeHne 0606LEeHHOro Noka3aTens KayecTBa OueHKa ypOBHA KayecTBa

MeHee 0,904 Heponyctumbin ypoBeHb kadecTBa

0,904 - 0,95 Hwn3kun ypoBeHb KavecTBa

0,95- 1 Bbicokuin ypoBeHb KayecTBa

MpaHuLa Mexay HedomnyCTUMbIM YPOBHEM KauyecTBa W HU3KMM YPOBHEM KayecTBa onpefernsiercs
ncxoas U3 HasHavyeHUss MUHUManbHO BO3MOXHbIX NoKasaTernei oTaenbHbIX CBOMCTB KayecTBa.
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1.

Bbi80o0bI
B pesynbtate npoBedeHWs 3KCMEPTHOro onpoca onpefeneHbl CBOWMCTBA, COCTasnsolue

Ka4eCTBO, UX BECOMOCTU N NpeanoXeHbl oTAeNIbHble Nnoka3aTtenun CBOWCTB.

2.

BoiBegeHa dopmyna (10) o6o6lieHHOro nokasaTensl kayecTBa CTalnbHOW CTEpPXHEBON

KOHCTPYKUUNN.

PaspabotaHHas cdbopmyna (10) ans HaxoxaeHus oboOLeHHOro nokasartens kadyecTBa cTarlbHOMW
CTEPXXHEBOW KOHCTPYKLMM MOXET ObiTb UCMOMb30BaHa NPy NPOEKTUPOBAHNM COBMECTHO C 0606LLEHHBIM
nokasaTeniemMm TEXHONMOMMYHOCTU. DTO MO3BOMMT COKPaATUTb Pacxof PecypcoB M obecneyntb SOSPKHbIN
YPOBEHb Ka4yecTBa Kak Npu U3roTOBEHNW, TaK U NMPU MOHTaXe MEeTarnnoKOHCTPYKUMA. Takke nokasarterb
MOXeT ObITb MCNOMb30BaH OTAENBHO AN OLEHKM Ka4yeCcTBa KOHCTPYKUMMW B LIENOM.
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Abstract

To reduce resource consumption and ensure an adequate level of quality, both in manufacturing
and in the installation of metal it is necessary to investigate a composite index of constructability, and a
composite index of quality, for subsequent use in structural design. The purpose of this scientific research
is to develop composite quality index.

At a development of the composite quality index qualimetry conception was used: all properties
characterizing quality were found, the hierarchical structure was made, indicators on the third level
properties (offered by author) and their weight at each level (expert poll) were defined. The formula of
composite quality index of steel auxiliary bar structures was development.

The composite index of quality can be used together with the composite index of constructibility at
the design stage for evaluating and improving auxiliary bar structures. It is necessary to compare different
variants of steel structures because the quantity of used resources at manufacturing and installation can
pass in quality, and quality can pass to quantity of used resources.
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