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OBPATHAA 3AJAYA KOLIN JIAA BAJIOK B CTPOUTEJIBHBIX
KOHCTPYKIHUAX

Annomauyus. Ilpeonosicen noxazamens Kawecmea KOIQ@OUYUEHMHOU CemOYHOU 00pamuou
sadauu Kowu ons 6anox 6 cmpoumenvHvix KoHempykyusx. I[lokazamens nocmpoen Ha 0cHoge meopuil
peayaspuzayuu  00pamuvlx 3a0ay. AHAIUMUYECKU U HAMYPHbIM IKCNEPUMEHMOM CMOOCIUPOBAHO
WapHupHoe onupanue 6aiKu Ha KONOHHY. HHPOPMAYUOHHO-UMEPUMENbHOU CUCMEMOT UCCTe008aHbL
MOOenu uUMepeHust U GblHUCIeHUIl NPU PAGHOMEPHOU HENPEPbIGHOU HOPMe NOSPEeUHOCIU USMEPEHUs.
npoeubos u GbIMUCIEHUs napamempos udenmupuxayuu 6anku. Modeau omauuaiomes pasiuyHbiMu
COUeMaHUsIMU 8UO06 GHEWUHET HA2PY3KU.

Mepa emusnus nocpewiHocmu Cpedcmeéa UMEPeHUll U pacnpeoeieHus V308 CemKu
annpoKCUMAayUU HA NOSPEUWHOCb ONpedesieHusi Kod(p@uyuenmos ypagHenus npo2ubos 6anku ¢
urcuposannbim  MAAOWUM KO GuyUeHmom onucana 0e3pasMepHuiM — AOCOTIOMHBIM — YUCIOM
obycaosrennocmu  3adauu. I[lpoananusuposanvl 3HaweHuss 6e3pPaAZMEPHO20  AOCOMOMHO20 YUCLd
00YCI0BNIEHHOCIIU U NOKA3AMENSL KAYeCmed 3a0a4u 6 3a8UCUMOCIU O PACHpeOeieHUst Y3108 CemKu
annpoKCUMAayUy, NOSPEeUHOCMY CPeOCEA USMEPEHUL U MUNA MOOeIU USMEPEHUSL U BLIYUCTCHUIL.

[Ipeonosiceno  UCnoab306amb  NOAYVHEHHbIe AHATUMUYECKUE 3d8UCUMOCIU Ol AHAIU3A
CMPOUMENBHBIX KOHCMPYKYULL HA CMAOUU SKCREPUMEHMATIbHO-MEOPEeMUYECKUX UCCIeO08AHUIL.

Knwuesvle cnosa: o6Oanka, obpamuas 3adava Koww, modenv uszmepenus, npozuo,
UHDOPMAYUOHHO-USMEPUMENbHAS CUCTeMA, YucTeHHoe Judghepenyuposanue.
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INVERSE CAUCHY PROBLEM FOR BEAMS IN BUILDING STRUCTURES

Abstract. A quality index of the coefficient grid inverse Cauchy problem for beams in building
structures is proposed. The indicator is based on the theory of regularization of inverse problems. An
articulated support of a beam on a column is modeled analytically and by a full-scale experiment.
Models of measurement and calculation are investigated for a uniform continuous error rate of
deflection measurement and calculation of beam identification parameters. Models differ in various
combinations of types of external load.

A measure of the influence of the error of the measuring instrument and the distribution of
approximation grid nodes on the error in determining the coefficients of the beam deflection equation
with a fixed first coefficient is proposed. The measure of influence is described by the dimensionless
absolute condition number of the problem. The values of the dimensionless absolute condition number
and the quality index of the problem are analyzed depending on the distribution of approximation grid
nodes, the error of the measuring instrument, and the type of measurement and calculation model.

It is proposed to use the obtained analytical dependencies for the analysis of building
structures at the stage of experimental and theoretical studies.

Keywords: beam, inverse Cauchy problem, measurement model, deflection, information-
measuring system, numerical differentiation.
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