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ON THE GUIDELINES TO THE NATIONAL STANDARD FOR DYNAMICTESTING
OF HIGHWAY BRIDGES

Anomauis. ITiompumanus Mocmis y npaue30amHomy Cmari € 8axaUSUM 3a60aHHAM 0TI iHeHe-
pis, AKumM dopyueHa ix excnayamayis. Y eupiuienHi 4b0o20 3a60aHHS 20/106HY POy 8i0izpae c80€UACHE
BUSAB/IEHHA 3MIH Y MEXHIUHOMY CMaHi KOHCMPYKUiL MOCmy ma npasunvHa ix inmepnpemauis. Y uiil
pobomi mu HAOAEMO BUKOHABUAM OUHAMIUHUX 6UNPOOYBAHL ABIMO00PONHCHIX MOCNIE MEMOOUUHY 001O-
Mo2y 3 ni020moeKu, NPosedeH s, ONPAUI08AHS MA AHANIZY OAHUX UUX BUNPOOYBAHD, U006 6USHAUUMU
KinbKicHi Xapakmepucmuku npozoHosux 6y0os i ix paxmuumy 6aHmaioniotiomHicmeo.

Kniouosi cnosa: ounamiune 6unpobysarHs, OuHamiuHe HABAHMANEHHS, NOCIOHUK, A6MO00POHCHiT
MiCM, KOHCIPYKUYIA.

Annomauus. Ilodoepicarue MOCmos 6 pabomocnocoOHOM COCHOSHUU AB/IAEMCS 8ANHOU 3a0ayei
0717 UHIHEHePOB, KOMOPbIM NOPYHeHA Ux IKCNyamayus. B pewenuu smoii 3a0auu 2nasmyto ponv uzspaem
ce0espeMeHHOe Bbl6/IeHUe USMEHEHUTI 8 TEXHUYECKOM COCHOSHUY KOHCMPYKUULL MOCINA U NPABUTbHAS
ux unmepnpemauus. B amoii pabome mvL npedocmaensem UcnonHUMensIm OUHAMUHECKUX UCNbIMAHULL
AB61MO00POHHBIX MOCTNO08 MEMOOUHECKY10 NOMOUsb 6 N0020MO6Ke, NPoBedeHUU, NPopabomxe u aHanuse
0aHHBIX IMUX UCNBIMAHULL, 4MOo06bL onpedenums KonuvecmeeHHble XapaKmepucmuky nponemHoLx
cmpoeruti U ux PaKmuueckyo zpy30n00veMHOCHID.

Knrouesvie cnosa: ounamuuqeckoe ucnvimariue, OUHAMUHECKAS HAZPY3KA, NOCOOUE, AB1MO00POHHDBLTI
MOCI, KOHCIPYKUU.

Abstract. Maintenance of bridges in an operational state is an important task for engineers who are
commissioned to operate them. The main role in solving this issue is the timely detection of changes in the
technical state of the bridge’s structures and their correct interpretation — that is the process called technical
diagnostics. Bridges are operated under dynamic load (mobile transport) and that is why dynamic testing
of bridges is one of the main methods for diagnosing their technical state.

Only on the highways of state importance 74 bridges that are subject to mandatory dynamic testing
in accordance with the requirements of the state standard DSTU 8748: 2017 are operated. During testing
the bridges the reliable data on the work of bridge spans and their carrying capacity can be obtained
precisely during their dynamic testing.

The purpose of the study is to provide the performers of dynamic tests of highway bridges with
methodological support in preparing, conducting, developing and analyzing the data of these tests in order
to determine the quantitative characteristics of bridge spans and their actual carrying capacity.

The adoption and implementation of the Guidelines for the national standard DSTU “Guidelines for
conducting dynamic tests of highway bridges” will allow more wide and efficient application of dynamic tests
within the scope of technical diagnostics of highway bridges. This will ensure their reliable and no-failure operation.

In January 1, 2019, DSTU 8748:2017 “Guidelines for conducting the dynamic tests of highway bridges”
came into force. The regulations known in the world regarding the impact of vibration on building structures
are of a general nature and do not take into account the dynamics specificity of the bridges, therefore the draft
national standard is a pioneer targeted at an assessment of the technical state of bridges. The DSTU defines
the following items: the scope of work, methods and algorithms for analyzing the results of dynamic tests
and it also sets certain requirements that must be met by the performers. The DSTU was developed basing
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on previously worked out methods for dynamic testing of bridges and taking into account the latest scientific
research. The adoption and implementation of this standard allows more accurately determining the actual
carrying capacity of highway bridges, as well as assigning the appropriate mode of their operation which will
contribute to increasing the economic and social impact by improving the quality of work on determining the
technical state of bridges and, accordingly, more justified preparation of the projects for their repair.
Fulfillment of the provisions of the DSTU requires from the performers the solid knowledge on the
dynamic of structures and certain practical experience of carrying out the field works on the dynamic
testing of bridges using the new techniques. In practice, each performer independently increases his
knowledge base on conducting the dynamic tests mainly by studying the technical literature. The search
for clarification regarding the specific methodology within the data available in technical literature is
time consuming, and as regards certain newer methods, such data are not freely available. That is why

the development of the Guidelines for DSTU is an important and urgent task.
Keywords: dynamic test, dynamic load, Guidelines, highway bridge, structure.

Beryn

ITigTpMMaHHA MOCTIB y Ipalle3/JaTHOMY CTaHi
€ BOXTIMBYIM 3aBJaHHAM [/ iH)XKeHepiB, AKUM JJOPY-
YeHa IX eKCIUTyaTalisa. Y BUpilleHHi [bOTrO 3aBLaHHA
TOJIOBHY POJIb BiJjiTpa€ CBO€YaCHe BUABIEHHS 3MiH
Y TEXHIYHOMY CTaHi KOHCTPYKIIil MOCTY Ta IIpaBU/IbHA
IX IHTepIpeTalisa — e TOM IPOLeC, AKNI Ha3MBAIOTh
TEeXHIYHOIO [JiarHOCTUKOK. MOCTH MpaLo0Th HA V-
HaMiYHe HaBaHTa)XeHHA (PyXoMMil TPaHCIOPT) i came
TOMY AMHaMi4Hi BUIIPOOYBaHHA MOCTIB € OJHUM i3
TOJIOBHMX METOJIB IIarHOCTUKM IX TEXHIYHOIO CTaHy.

TipKy Ha aBTOMOOIIPHUX JOPOTax Jlep>KaBHOTO
3Ha4YeHH:A eKCIIyaTy€e€ThCA 74 MOCTH, AKI HiI/IATaI0Th
000B’sI3KOBOMY AMHAMiYHOMY BUIIPOOYBaHHIO 3TiJHO
3 BUMoramu fiepskasHoro crangaptry JCTY 8748:2017
[1] (Ta6m. 1). ITixy yac BUnpoOyBaHHA MOCTIB JOCTO-
BipHi #aHi mopo po6oTu nporoHoBux 6ymoB Ta ix
BAaHTAXXOIILIOMHOCTI MOXKHa OTpPUMAaTH caMe 3a IX
AMHAMIYHMX BUIIPOOYBaHb.

Bin 1 ciuna 2019 poxy cras unaHnmM JCTY 8748:2017
«HacraHoBa 11010 IPOBEJIeHHA OUHAMIYHUX BUIIPO-
OyBaHb aBTOROPOXHiX MocTiB» (mani — JCTY). Bi-
ZOMI Y CBiTi HOpMaTUBHI JOKYMEHTH LIOLO0 BIIUBY
Bibpamii Ha 6yniBenbHiI KOHCTpPYKUil [7, 8] € jocuTh
3ara/IbHOTO XapaKTepy Ta He BPaXOBYIOTb creludiky
JOVHAMIKM caMe MOCTIB, TOMY HalliOHa/IbHUI CTaHJAPT
€ IMIOHEPHUM 3 OPI€HTAIi€I0 Ha OLiHKY T€XHIYHOTO
CTaHy KOHCTPYKIIiit MocTiB. CTaH[apT BU3HAYAE: CKIA]
poO6iT, METOAMKM Ta AITOPUTMM aHAJIi3y pe3y/IbTaTiB
IMHAMIiYHUX anpo6yBaHb, a TaKOXX CTaBUTH IIeBHI
BUMOT'H, 5IKi 000B’A3KOBO ITOBMHHI OyTI BUKOHAHI BU-
KoHaBLsIMM. CTaHZApPT po3pob/IeHo, CIMPAIYNCh Ha
panille BiimpanboBaHi MeTOAU UHAMIYHUX BUIIPO-
OyBaHb MOCTIB Ta i3 BpaXyBaHHAM OCTAaHHIX HayKo-
BVIX JOCTiIKeHb [2—6]. [IpuitHATTA Ta BIpOBaKEeHHS
B IIPAKTUKY LIbOTO CTAaH/APTY A€ 3MOTY Oi/IbII TOYHO
BU3HA4YaTV (PaKTUYHY BaHTAKOII/[IOMHICTh aBTORO-
POKHIX MOCTIB, a TAKOXX IIPU3HAYATY BifIIOBigHMII

PeXuM iX eKCIUTyaTallil, o CIpUATUME HiIBULLEHHIO
€KOHOMIYHOrO i colliaIbHOTO e(heKTy 3aBIAKM IOKpa-
I[eHHIO SIKOCTiI BUKOHAHHs POOIT i3 BU3HAYEHHS TeX-
HIYHOTO CTaHy MOCTIB, 3a0e3IeueHHIO iX Oe3aBapiitHOI
po60TK Ta BifIOBiAHO 6iIBLI OOIPYHTOBAHOMY CKJIa-
JAHHIO IIPOEKTIB iX PEMOHTY.

Tabnuus 1

KinpkicTh MOCTiB Ha aBTOMOOGITBHUX JOpOrax
Aep>KaBHOTO 3HaYeHH I, IO MiIATAal0Th 000B’ AI3KOBOMY
AMHAMiYHOMY BUNIpoOyBaHHI0 3rigHo 3 ICTY 8748:2017

Ne KinpkicTp
n/n Qe MOCTiB
1 BinHMIbKa 06/1aCTDH 1
2 Bonuucpka o6mactsb 4
3 JHirponeTpoBcbKa 06/1acTh 4
4 Ionenpbka 061acTb 1
5 3akapraTcbka 06/1acThb 9
6 3anopisbka 00/1aCTh 1
7 IBaHO-®paHKiBCbKa 06/1aCTh 4
8 KnuiBcpka obmacTb 7
9 JIbBiBCHKA 061ACTD 4
10 MuxomaiBcbka 0671acTb 1
11 Opnecbka 06macTb 2
12 ITonraBcbKa 06/1acTb 1
13 PiBHeHCbKa 0671aCTh 3
14 CyMcbKa 06/1acTh 3
15 XapkiBcbKa 067macTb 11
16 XepcoHcbKa 06/1acTb 1
17 XmenpHUIbKa 06/1aCTh 1
18 Yepkacbka 0671acTh 3
19 YepHiBerjpka 067acTb 5
20 YepHiriBcpka 06macTb 8
3aranbHa KiTbKicTh 74

Bukonanns nonoxenb JJCTY notpebye Bif BuKo-
HaBIIiB pOOiT I'PYHTOBHMX 3HaHb i3 AVHAMIKYU CIOPYS
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Ta IIEBHOTO IIPAKTUYHOTIO JOCBiy IIPOBEJNEHHA HATyp-
HYX pOOIT i3 AMHAMIYHNX BUIIPOOYBaHb MOCTIB 32 HO-
BMMM MeTOofiMKaMy. Ha npakTuiii Ko>keH BUKOHaBellb
CaMOCTIITHO 361/1bIIIye CBill 6ara>x 3HaHb 100 IPOBe-
IeHHA AVHAMIiYHUX BUIIPOOYBaHb IIePeBaXKHO IIIAXOM
BMBYEHH: TeXHiYHOI niTeparypu. Ilomyk pos’sacHeHb
10,0 KOHKPETHOI METOMKY B IIMPOKOMY 3araji Tex-
HIYHOI JliTepaTypy € TpMBAAMM B 4aci, a [/ IeBHUX
HOBITHIX METOJVIK TaKi fJaHi y BI/IbHOMY JOCTYIIi B3ara-
i Bigcythi. Came ToMy po3pobxka nociouuxka go JICTY
€ BOX/IMBYM Ta aKTya/IbHUM 3aB/IaHHAM.

Merta po60oTu - HafilaTy BUKOHABIISIM AMHAMi4-
HJIX BUIIPOOYBaHb aBTOJJOPOXKHIX MOCTIiB METOAVIYHY
JOIIOMOTY B IiJTOTOBIIi, IPOBE/IEHHI, ONpallOBaHHI
Ta aHasli3i JaHUX KX BUIIPOOYBaHb, {00 BU3HAYUTI
Ki/IbKiCHI XapaKTepyCTUKY IPOroHOBMX Oy7ioB i Ix dak-
TUYHY BaHTa>XOIiIJIOMHICTb.

OcHoBHa 9acTHHA

Ha saBpanHA YKkpaBTOJOpY chelianicTaMu
OIT «dep>xpopHJII» pospobneno noci6nuxk go JCTY
(mani — mocioumk). ITociOHUK CKIameHo BigMOBITHO
mo 3micty JCTY, a TakoxX y HbOMy HaBeJleHi 3aranbHi
PO3’ACHEHHS LIOJ0 TEOPETUYHNX OCHOB JMHAMIKM
MOCTIB Ta HaBefleHi NPUK/IaJi BUKOHAHH:A HaTyPHUX
AVHAMiYHUX BUIIPOOYBAaHb aBTOOPOXKHIX MOCTIB.

Y po3oini I mocibHMKa HaaHO HMOSICHEHHSI 3arajib-
HJIX II0JIOKeHb IIPAKTVKY VHAMIYHUX BULIPOOYBaHb i
TEOPETUYHMX OCHOB JUHAMIKM MOCTIB.

Y nmepiit 4yacTUHI po3Ainy geTanbHO PO3ITIAHYTO
po60TH i3 BUKOHAHHA BCiX eTaliB AMHAMIYHUX BUIIPO-
OyBaHb MOCTa, a caMe:

- MATOTOBKA /10 IPOBEIEHHS BUIIPOOYBaHb;

- HaBaHT@KEHH: KOHCTPYKIIil BUIIPOOYBaIbHIM
HaBaHTAKEHHAM;

- peecTpallisa AMHAMIYHUX PeaKIlili KOHCTPYKILl;

- OIIpallOBAHHA Ta aHa/i3 OTPUMAHMX JaHUX.

ITigroroBKa 1O MpOBEEHHA AMHAMIYHUX BUIIPO-
OyBaHb € y>ke BaK/IVIBYM €TaIloM, Ha IKOMY ITOBVMHHI
OyTu 3aK/jajieHi yMOBM yCHIIIHOTO IPOBEIEeHHS BU-
npoOyBaHb Ta OTPUMAHHA caMe Ti€l IolepeHi eTanmu
HiITOTOBKY 10 BUIIPOOYBaHb, a caMe:

- BUBYEHHA T€XHIYHOI JOKyMeHTaljil;

- 06CTeXXEeHHA CIIOPYN;

- BUKOHAaHHA PO3PaxyHKiB;

- BUOip crcTeMy BUMipIOBaHHS;

- CKJIaJJaHHA IPOTpaMu pooir.

[0/10BHOIO 03HAKOIO AVHAMIYHMX BUIPOOYBaHb
€ BUKOPUCTAHHA /IS 30yKeHHS peakIill KOHCTPYKIii
OVHaMi4HOroO HaBaHTaXeHH:A. [IMHaMi4He HaBaHTa-
JKEHHA BU3HA4YAE€TbCA TUM, 10, HA BiIMiHY Bifi cTaTNy-
HOT0, BOHO BUK/IMKA€ PyX (Hedopmariio) KOHCTpyKLii
3 IPUCKOPEHHAM. Y TIOCIOHMKY OXapaKTepi30BaHi Ha-
BaHTa)KEHHA 31 3SMIHHOIO aMIUIITY/IO0 T4 HABAHTaXKEH -

Hsl 3 IIOCTITHOK aMIIIITY/I0X0, ajie 31 SMiHHMM I10JI0-
YKEHHSM Ha KOHCTPYKILil, PO3IJIAHYTO IX 0COOMMBOCTI.

I1ig yac AMHAMIYHMX BUIIPOOYBaHb IPOBOANUTHCS
PpeECTpallid peakuiin KOHCTPYKIIii Ha AMHaMiYHe HaBaH-
TaKeHHs (InHaMivHi peaxuii). Ha mpakTui 1je o3Havae
peecTpalio A IeBHUX TOYOK KOHCTPYKIii IIEBHUX
nmapaMmeTpiB: 3aranbHi Ta MicieBi gzedopmarii (mpo-
TYH Ta HAIIPy>KeHH:), a00 >k NOXigHMX Bix fedopmarii
(IIBMAKICTD Ta IPUCKOPEHHs). Y NOCIOHUKY BUK/IaZieHO
OCHOBHI BMMOTY Ta KpUTEPii OLIHKY CUCTEMM BUMIpIO-
BaHHA IVHAMIYHOI peaKuil MOCTOBOI KOHCTPYKIHI.

3aKiHYy€eTbCA OITIAJ, €TalliB JMHAMIYHUX BUIIPO-
OyBaHb BUKJIAJICHHAM TEOPETUYHUX OCHOB aHai3y
IOVHAMIYHUX CUTHAIB. Bisibll fleTaIbHO Ta KOHKPETHO
11 TEMAaTUKa PO3KPUBAETLCA B HACTYIIHUX PO3Jinax
nocioHmKa.

Jpyra yacTyHa IepIIoro pos3ainy IpUcBsAYeHa Xa-
PaKTepUCTUKaM, SIKi ONUCYIOTb KOHCTPYKIIIO AK AVHA-
MiuHYy cucremy. [leTalbHO pO3ITAHYTO KOMIITIEKCHY
nepefaTouHy (PyHKIIiI0 Ta MOJA/IbHI XapaKTePUCTUKIL.
Oco6mnmBa yBara Ta fieTatisalis Hala€TbCsl MOJIA/IbBHIM
XapaKTepUCTHUKaM, a caMe: BJTacHUM (popMaM KO/In-
BaHb, IX 4aCTOTaM Ta AMCUNATUBHUM XapaKTepUCTU-
KaM. Y HOCiOHUKY, OKpiM OITIANY BKa3aHMX XapaKTe-
PUCTUK, 11le HalaHi IPAKTUYHI IOpaay 3 IX BUSHAYEHHA
Ta HaBefleHi IPUKIay ONpallloBaHHA BiOporpam.

Y po3dini 2 nocibHuKa po3IIAHYTO OfUH i3 BU-
[iB AMHAMIYHUX BUIPOOYBaHb, a CaMe MOJa/IbHi KOH-
TPOJIbHI BUIIPOOyBaHHsA (200 ) MOJA/IbHII KOHTPOJIb),
AKUI TIO/IATA€ Y BUSHAY€HHI MOJANbHNX ITapaMeTpiB
KOHCTPYKIIiI (4acToT, orapumMivHuX leKpeMeHTiB Ta
OpAMHAT BIacCHUX (POPM KO/MBaHb). Bin opienToBaHMI
Ha MOHITOPMHTI iHTerpaJbHUX IOKa3HMKiB TEXHIYHOTO
CTaHy KOHCTPYKIii, a TAKOX f1a€ 3Mory ifeHTn¢ikyBarn
KOHCTPYKIIIO AK JMHAMIYHY CUCTEMY.

MopanbHi mapaMeTpy KOHCTPYKIIii BUSHAYAIOThCA
LLIUIIXOM aHasi3y Bibporpam ii BitbHUX KojvBaHb. Came
TOMY IIepIla YacTYHA L[bOr0 PO3/iny IPUCBAYEHA PO3-
I7IA7y BiIbHUX KOJIMBaHb Ta IPAaKTUMYHUM aclleKTaM
aHajIi3y Bibporpam 3 MeTO BU3HAYEHHS YacTOT, JIO-
rapupMiYHNX TeKpeMeHTIB Ta OpAVHAT BIaCHUX GopM
KOJIMBaHb. Y APYTiil YaCTUHI PO3AITY PO3ITIAHYTO pi3Hi
TUINU IIPOTOHOBUX OYZOB MOCTIiB Ta 0COOMMBOCTI ix
BJIacCHMX (OpM KOnMBaHb (puc. 1).

HasepneHi npakTu4Hi NpuKIagM 3 BU3HAYEHHA
MOJla/IbHUX ITapaMeTpiB IPOTOHOBMUX Oy OB LI/A-
XOM IIPOBeeHH CIIEeKTPaTbHOTO aHai3y Bibporpam
Bi/IbHUX KO/MMBaHb. AJITOPUTMU CIIEKTPaTbHOTO aHa-
N3y JAOTh 3MOTY OTPUMATH Haibinbmmnit edext,
AKILO peani3yBaTy IX IPOTPAMHO 3i CTBOPEHHAM
3pyuHoro rpagivnoro intepgeiicy. Came Tomy 6yno
cTBOpeHo nporpamy “CrexktpY M, axy B 2014 pomni
YKkpaBTOmOp NPUITHAB Ta 3aTBEPAUB AN BUKOPU-
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Puc. 1. KonuBaHH: NonepeyHNKa IPOroHOBOI 6ynoBu 3 8-Mu 6anok 3a 3-Ma epmyMu BIacHMMY popMaMy KOTMBaHb
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Puc. 2. Po6o4ye BikHO nporpamu «CrekTpYM» 3 rpadikamu BiGporpam ta ix aMImiTyZHIX CHIEKTPiB
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CTaHHA IiJl Yac JOCIi KEeHHA aBTOJOPOXKHIX MOCTIB
Ykpainu [6]. Y posgini HaBefeHO 3aranbHy iHOp-
Mallilo [/Ig I0OYaTKOBOI'O O3HAJIOMJIEHHS 3 LII€I0 IIPO-
rpamoio (puc. 2).

Y kiHLi po3finy fal0TbcA MOACHEHHA Ta Opafn
{010 IPAKTUKM HATYPHUX POOIT NpoOBeeHHs MO-
JATbHOTO KOHTPOJII0. [leTaTbHO BUKJIA[IEHO JieKibKa
IPUK/IAJiB TAKMX BUNIPOOYBaHb peasbHUX MOCTIB i3
THOSICHEHHSIM KOXKHOTO eTaIry poO6iT: Bif MArOTOBKM Ta
BCTaHOBJIEHHsI celicMonpuiiMaviB (garyukis) (puc. 3),
IO pe3y/IbTaTiB pO3paxyHKiB (puc. 4).

Puc. 3. CelicmonpuitMadi BCTaHOB/IEHI Ha MPOI3Hill
YaCTHHI IIAXONPOBOAY

*# AHaniz

Y po30dini 3 nocibHMKa TOZAHO MOSCHEHHS LIO/0
BUIIPOOYBaHHS IPOrOHOBYX OYZOB MOCTIB PyXOMUM
HaBaHTAXXeHHAM. MeTo BUNIPOOYyBaHb PyXOMUM
HaBaHTAXXEHHAM € BM3HAYeHHA (aKTUYHOI BaHTa-
JKOIIIIOMHOCTI MOCTY Ta BCTAaHOBJIEHHS PEXUMY
itoro excrryaranii. [eit Bup guHamivHuX BUIIPOOY-
BaHb II0JIATA€ Y BU3SHAYEHHI XapaKTEePUCTUK BiJJTYKy
KOHCTPYKIIii Ha pyXOMée HaBaHTa)K€HHA Ta JIa€ 3MOTy
BM3HAYATY TaKi XapaKTepUCTUKY, AK JiHii (moBepx-
Hi) BIIMBY, GyHKIi0 fuHaMivHOro KoedinieHra,
HATypPHY XKOPCTKICTh Ta Macy IPOTrOHOBOI OYLOBM.
BusHadyeHHA KOXHOI i3 3a3HaYeHUX XapaKTepuc-
TUK POSIJIAHYTO 3 HABEJNEHHAM IIPUK/IA/iB aHa/li3y
peanpHuX Bibporpam AMHaAMiYHMX IIPOTUHIB 6anmoK
POroHOBMX OyHOB (puC. 5).

Hanpukinni po3diny 3 jaerbcs feTalbHUIL OMUC
HaTyPHYX JUHAMIYHIX BUIIPOOYBaHb aBTOLOPO>KHbBO-
ro IULIXonpoBoay 3a BkasiBkamu JCTY: nounnaoun
BiJi BU3HAYEHHs y J10TO CK/Iafli IPOTOHOBOI OYROBMU
3 HalIMEHILIOI )KOPCTKICTIO 3 pe3y/ibTaTaMy MOJjajib-
HOT'O KOHTPOJIIO BCiX IIPOrOHOBUX OYIOB Ta 3aKiHUy-
04/ BU3HAaYE€HHAM KiJIbKiCHUX XapaKTePUCTUK Iiiel
IIPOrOHOBOI OyROBM, sIKi MOTPiOHI A/1s1 BUSHAYeHHS il
(aKTUYHOI BAHTA)KOMIAIOMHOCTI.

ITocibHmk Ko6pe iM0CTPOBAHMIT Ta MICTUTD COTIA-
HUII CIIMCOK JJOIATKOBOI 6ibmiorpadii.
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Puc. 5. Bibporpamu guHaMivHUX NPOTMHIB 6aTOK MPOrOHOBOI OYA0BY, AKi 3ape€ecTPOBaHI Iif Yac PyXy BAHTaXKiBKI

BucnoBkn

[TpuitHATTA Ta BIPOBA/PKEHHS B IIPAKTUKY HOCIO-
HIIKa Jj0 HanioHanbHoro cranaapry JCTY «Hacranosa
I[OZI0 IIPOBEJIeHH A AMHAMIYHUX BUIIPOOYBaHb aBTOfI0-
POXKHIX MOCTiB» JaCTh 3MOTY O1/IbIII IIVPOKO Ta AKICHO
3aCTOCOBYBATM AVHAMIUHi BUIPOOYBaHHA y IPaKTULI
TEXHIYHOI JIiarHOCTUKY aBTOJOPOXKHIX MocTiB. Ile-
penycim 1e 3abe3nednTs iX HafiiiHy Ta 6e3aBapiiiHy
€KCITyaTallilo.
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