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1000 Jzjds jdls, Pris dgsH s “fiklzeydR
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AdtfissBlzo0hdky  ChihikielCy"”  Yuteshklz tesosHdishy L0 hdhdstdudsts
RdBisEs G0a0wsOM jhtY LO H ysidtsisn Lk it jH jbkdn hdd, P disHjkse0kd
t6" o0zisd3 tozts tesLYBH djdd 10000 jdta &0 YisCts*adz (Hdo. ted). 8).

adijsjlz Li'hd G0 dGORdiz HEht'HEs StdfstelSy”  YeiHisOot jhts L
odeivH ABON GRS 90, WE* fjts jHOESI1 G000MSO> jiatz o'H HEhE HES CdistelzCy”
40 60kYL IhkOhsaCd * LOB LYyl djsBR HGAR Sl GORdEl StbhezSy” .
It edesksotzit’ L Hotsn Do jtit'e, fis'@Sd Wedn Lis'L0d §TH fjotdd Skistd
HEW LOBJLYJuiddw HietsjSisdisets istzisyjdipw CdliselCy”. s sy’ Mo jijed
Yodo0te jis i3 jls0kjolz HOmsdil ssoMdists 10 i, i GOH b6 S Yz jddw
ClistelzCy"” HEs JSMf jtscds jtasO-tis” ZhsOtsaCd o ABONEGOSORO Blzizls o0CistOGS
wsbqtscf tslsatstsq’ 1]" H Blsoilscf H' 0B Jlstetsds 16 a3z (tecff. 9)

1dh. 9. stijselzSyw ABONd0S 90 (0) T odetH LBESE; (B) T odeizvH ftf jis jHiz

BLisORzGS e fdbdstedydzd #0o0ds0M Jit ¢ tfjeWstso0dkd? Hisesy, W
LOEZ M dfls! 9°H Clzks0 GORdl SodhistezSy, odLdoudshv LO cteddkduidhd fisok0dd
Hislzet ctelztfd HEZW odn HESEE iesColkkses Mo jiz jtd 22u/rausL 3436196 [4].

v odLioy it iz okkes G000 jhk tesesh BlzEs HBOjHIGE HE
Gl2wzo0tY L0 Q0 GORdilz CswijstizCy” 15A. ©0Sd? Sis ©ORdEkz Bko
fod2@visd? bz, Pts fodj LO kOSEes 2Msets  LhOy kb htfshis jte'¢0“lsHpw
%028 ¢ N2 B¢ fidtses’ Yizshdid, stelss GOfewgSE H fidkd, L cisadsts
YJllste0r s o't ‘Gty” 4 jtWstto0ktes fiseshlz Z-ftH Bhises oW dts,
adSti0tes L tesColtsets Mo i jtd 22u/ruuu 3436T96. ukhddid Mise0dd,
®BO* gyl #O2BjENJ o'HAdLiRGY coisens YjEsEOEigs th ‘dGity” o'H
hdisets’ s did, P LOBJLYjuz® G028 4P E Gifzyz LHOKE s+ CdhistzCy,
NS 2 Cd G jdsd ‘Edtey” 50 stz GolsdiiEs! 2 y1shz odifoHSE doShdgoe1d"
LBOYjbdw. dv ‘&hdn ednHbdr tetW'k's yj? Cks GORdizz BlzHj &okd ‘Gh
L0, tBLEOREHES odChi0d L HEISBOdGEd oddse [5].
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&~ %0000 jhdw LO to Lt tejOd b By Ededisd fmii0kd LOs0wmSO>] jddev.
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tshsteddsolsd HOG' tfisls ~* H2MbOR GOl Jhis-HJWEEds0hkd2 ol & odtfoHSE
odStedfsodd ' BJL LY S, L GjhOdkly justs ELfeit, L gt jHds
GOtfel Jhss oL eCsEs, L ' Lidhd Luoujddvdd JShydustdhdissz L P jadw
LOWHSd WE HEW Mg jistecfudasets, SOS ° HEW ook lsteyditsets LOOOMSON jdadaw
CodaistelzCy . Sl jtedcR jdasOtz dits 4" Hise jtoHd] jlits HESY dAd fils? LOMstshizoOddv o
Oey" Ystfjisjid's GOkl jis’ EsLfeCd 0Bs jShyjdstdhdisjsz L P jhdkw
LOwWHEd, Ps HO* Bs>tde s odSstold HishE HEZO CadhstezCy w.

3. IdSekots  JShifitdd kot G’ HehE bk  tesestz  ZTtH BhRES6S
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H2MGd2  Gotfely) Jas-HWEkdEe0nd?  fs0h Y jtewstte0hdn  Jeikids'es Z¥
fsH BEEeE et s, P g0yl o kgse0n Soiises Ledilz, 8 R0OSk jtdkdn
ssySon  Otfitiukde tjedt't’'s L wshosdgd * BjL Bhobi's @0 st
teLE0RzESsadR H EVGESOR U HoX " tesekik.

4. Afsogsotjhs, Pt wk2azo0hdy 0wSd L YsfjtiHd s GOtisl jhss
oLy e o'HBRESH el olbtelklz s 26" fishdizst-LedE0E disets
Y itWisteso0hses vz L 2ces fashdhd, 0 kz2bze0ndy {f jeWstso0dkses
fosetshklz T yiteju olsteOklz 3 yjots’ Mis2Cahis skdy” KO fis'@Sd ¢0 H'wwky
CodiistelzCy" L BOShdus02ddds LuOYjdhavds LediO=yisets dshidislz, P thedLejis
HE LOGOEAds” olsteOls] fils* 2CEhls* 8 jtent e sz teseshz ‘L gizshdid

5. 10605, tesojHil” JShtjodsJdsOzd’ HEhE HYJGGY T HIS jisHdEd
shdsod kit jsoye” .t jHzdgsod tebLidRzESE st it jHE s GOtsl ks’ 0l L
Y jteWisteso0hdh o jtent'ds tisisds SO ZTtfsH Bhitsets tfisseshiz 5O dG>kdo st 'R
LOMistshize0ddw & dz0nsetilz BzH addyse .

6. de0ntalz=yd R00Ss ]t telz20mzo0dkww Hisht Hidn LEOLS s, Hjehtf jCisdadda
GOewgSad geHOE N dr S itedd idis0zhdn * it jsduddn HEhE HYj&! ¢
adoy jhdkv gdisondw fis S fis GBS 50 tskdy” isSolhd W e e &0 to'Lkdn
teLE0RzEStodn H'EVECoR o tjkit'tOn L SkoskORd 'Lkt SoBW eksdy” * o
e jts'LOR B L Blsotsts®e.

IR s s TtOULER

1. sthistlzSy" fisotje’ BlzH e jid'. JjsisHd odtfieBlzo0hE" GLOa0ksOM jhkVd [UiShs]: rauuL 4
1.2.6T10796. T [sW'y. odH.]. s., 1997. T 20 f). T (I Jte>{f)s0HOtels L Ste0 ).

2. aBokse, A, Fykhst 50 HjWskdokdon s HiWstse0ndn Jeididls's fisozjos’ 06Cd
[v.Shis]: Btscteow ™ / A. 4. tsB0Gse, XA, uiztezdgsC. T oty vl 3, 2013. T 106 ).

3. t0dksS, .. 3 hzud LHOKG st YjteWsteso0hdn Yiseti e Z-tisH Bl fitw ks LO Siijsets
Ledizz [udShs]: dshscteoww / .. tei0e=S, A.a. ohdeiess, d.d. abtfeke=C. T tokj:
A3, 2017. T 206 f.

4, tsgoesS, A, [fhsehdoshs’ tLtORzESE Hesesshdn ShEfstzSyR L fjttWstso0dkdn
dzigikk's L0 hCEOHGSES GOtfisl jis-HiWEEREe0Gses M0k [uiShis] / . . tsk0E=E,
A. X aizteke=C /1 1B'tkdS @OkSsedn 0yt LSO GIMCEES HitM0odkses ki jthdl ik
L0t Lapdydetsets IsteOditftstelslz. 1T mOteS'e: LS LY, 2018. T AdYflziiS 175. T &. 98 T 108.

5. ulOgjo' CodhstelzCy” [uShs]: paw A.2.6 T 198: 2014. 7 [oW'y. odH]. T s. r}
GUSHOLRBEH GWEtdse, 2014. T 199 ). T (WSthiObdokd? HESEd ks Jbteic shBEHE LEED .
AR s jCzo0ds:™).



198 ISSN 2410-2547
JU e g0l jts'0z'e * s jiste'W MifistelzH/Strength of Materials and Theory of Structures. 2019. — 103

REFERENCES

1. Konstruktsiyi stalevi budivel ni. Metody vyprobuvannya navantazhennyam (Constructions are
steel construction. Methods of load testing) [Tekst]: DSTU B V.2.6710796. T [ofits. vyd.]. K.,
1997.7 20 s. T (Derzhstandart Ukrayiny).

2. 5RPBEXQ 9 Mitsnist ta deformatyvnist perforovanykh elementiv stalevoyi arky
(Strength and deformability of perforated elements of steel arch) [Tekst]: Monohrafiya /
V. V. Roman‘uk, V. V. Suprun‘uk. T Rivne: NUVHP, 2013. T 106 s.

3. 5 RPEXQ 9 Nesucha zdatnist perforovanykh prohoniv Z-podibnoho profilyu za kosoho
zZhhynu (Carrying capacity of perforated runs of Z-shaped profile in oblique bending) [Tekst]:
onohrafiya / V. V. Roman‘uk, V. B. Vasylenko, V. V. Suprun‘uk. T Rivne: NUVHP, 2017. T
206 s.

4. 5RPEXQ 9 Osoblyvosti rozrakhunku prol otnykh konstruktsiy z perforovanykh elementiv
za skladnoho napruzheno-deformovanoho stanu (Features of the calculation of span structures
from perforated elements in complex stress-strain state) [Tekst] / V.V.Roman'uk,
V. V. Suprun‘uk // Zbirnyk naukovykh prats  Ukrayins koho derzhavnoho universytetu
zaliznychnoho transportu. T Kharkiv: UkrDUZT, 2018. T Vypusk 175. T S. 98 T 108.

5. Stalevi konstruktsiyi (Steel structures) [Tekst]: DBN V.2.6 T 198: 2014. T [ofits. vyd.]. T K.: DP
¢Ukrarkhbudinforme, 2014. T 199 s. T (Normatyvnyy dokument Minrehionbudu Ukrayiny.
Normy proektuvannya).

KIZIlly gZ~ecreZ i

S5RPDQLEN 6XSWOXMWLXN
(;3(5,0(17%/ 5(6($5&+(6 2) )/(;,%/( &216758&7,216 )520
3(5)25%$7(" (/(0(176%7 $ 03/(; 675(66()250(" 67%$7(

The purpose and tasks of experimental researches of steel pre-stressed arches with perforated
upper belt and perforated stringer of Z-like profile are formulated. They consist in establishing the
actual stress-deformed state of constructions for their various design features and for different
schemes of applying a load in characteristic sections on different settlement areas.

For this purpose a double-hinged steel arch with a span of 9 m with a perforated upper belt and
a pre-tensioned arbor and a perforated Z-like stringer of 6 m was designed and manufactured;
experimental installations for the study of steel pre-stressed perforated arches and perforated Z-like
stringer at different angles of the design have been developed, which will allow the fastening of
structures and loading them in accordance with the actual operating conditions; the actual values of
the stresses and deformations that arise in the characteristic sections of the arches elements in
different schemes of its loading and structural features, and the perforated stringer, which arise at
different angles of the design; the boundary bearing capacity, the shape and character of the
destruction of the arch structure with the arrangement for the zero value of the eccentricity of the
tightening displacement and with the preliminary tension of the spacer and the perforated Z-like
stringer made of a rolled channel at a rational angle of its inclination is established; a comparative
analysis of the results of experimental studies with the results of calculations performed on the
developed methods and theoretical calculations in PC "Lira" was performed.

The description of a double-hinged steel arch with a perforated upper belt and a pre-stressed
arbor, a perforated Z-like stringer, as well as experimental installations, that allow fastening the
structures and loading them in accordance with the actual operating conditions are given. The list of
devices and equipment used during the experiment is presented. The locations of the measuring
equipment in the characteristic sections of the structures along their length, which are located near
the application of the external concentrated load, are determined.

The main conclusions from the results of experimental research are presented and the
prospective direction of further experimental and theoretical researches is the study of the stability
of the wall and the shelf of the rolling profiles at different settlement areas in sections with holes of
different configurations and in sections without holes.

.H\ ZR UdkW, stringer; experiment; test bench; gear; equipment; load bearing capacity;
stress-strain state.
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JhfZgxd < < Kmijmgxd < <
WDKI?JBF?GL:EVGU? BKKE?>H<:GBY IJHE?LGUO DHGKLJMDPBC
I7IJNHIJBJH<:GGUO WE?F?GLH< 1JB KEH @ GH® 2G:.GH
>?NHJFBJH<:GGHF KHKLHYGBB

uWsthlzodese0sr  yjet  d  LOHOUd ST jedj@s0eiGre  difikjHte0td?  fsOmks2
tfts jHoOtsdls JEdts GOews] jitis? 06Cd f) U jeWistdtse0th rd; o jntdd Ysviisd d fjtWitsdise0nhsas
teseti0  Z-SBEOLESES  HesWoiw, Ceksrj LOCH=Oskiy o stk jHjziedd Hi2fkodls jeidkses
GOews jdtzts-H jWistsdftetso0ttisets fshissvadw SoihlstzCyd? ted tOLzduers dn CshstlSlsdotra
shsB jbsisve o ted OLzdue R fRJkon Hedisy jedy tOckiSd o R0t0Ckjhra fijyjedvn ¢o
BOLGTR  wOfujbErR  yonksSon. sdojHjis sHdhOndj HezRhObhdtgs? flsoeiks  O6Sd )
YjeWitedeso0hk s  ojtonkddl  tisviisds  tfejHoOkdlji bt GOtewy jhkE?  tOhstCs?2,
HjeWstedtto0hhaes Z-BBtOLhes Histesh0, 0 SOCMJ ACHjbd® j@sot ey n Znkoksots, Shlsser ]
tfsLotsdvesks LOSH jtfdfs! SebisteSydd o LOcklidlst dR o fisskejlsiisedd f) bj0eiGrd Lidsadwd
ACHEzokoydd. MejHijsOotjt tjkjuit tedestte d BSEZHSE0GY, difstLEe0GETR o AHj
ACHY Jtecf3 jeplsO.

edojHihT hisekrj ovetHY s tojLizkals0k0ds ACh jeddsiksOz e n ik jHse0hkd?2 d
BtfiejHizies, st HjshyiSkdonrd  GOfderjedjs HOLGRNR  ACHY jbddjEsor ks d
lsistedbdudnCdn diniziHte0kd? wedwjkiw dLizyjhdi obtftsh0 Ehkss2ydeshsd MsikSd d tseSd
HlesCoi Y fesWddi? #0 0Lk A ©Omyistra Zyonscon o fiydkdwa f slsedtehisdwdid EOLEqyss?
Caiwdelzeoydd d o fjudkdWa BJL Blsojshisd=.

Dexqg_\u_ ketndaZtftesetst, ACH jsddjtls, Lilsohsog0, fedpsts, tBSEEHEa0G, & izow
ftfshsBhshis!, GOtfews jhhks-H jWstddtso0tkes  fshstvad].

urs 624.014.2:624.073.327

JhfZgxd < Kmijmgxddki_jbf_glZevge "hkee”""_ggy ijhevhlgbo dhgk
i_jnhjh\Zgbo _e_f_gle\ aZ kdezZ”gh|hnpgijhz'ghglh K[ Aokt 0t's

‘s dtste'W ftfistelzH: GOES.-5jm LB, T 5.: squad, 2019. T Adf. 103. T &. 189-200.

Knhjfmevh\Zgh f_Im 1Z azZ~Zqe _dki_jbf_glZevgbo ~hkee""_gv
gZijm _gh€ Zjdb a i_jnhjh\Zgbf \_jogef ihykhf 1Z i_jnhjh)\gglh]lh i
ijhneex yde iheylZxdWZgm\el gge ~eckgh]h MzZnhmfh\ggh]h klZgm
dhgkljmdpec aZ jeagbo €0 dhgkljmdlb\gbo hkh[eb\hkl_c 1Z azZ j
gZ\ZglZ  _ggy m o0ZjzZdl_jgbo i_j_j*aZo gZ jeagbo jhajZomgdh\bo
dhgkljmdpec dKi_jbf_glZevghb\imklZ de "ha\heyxlv azZdjesiblb dhgkl
azZ\ZglZ blb €0 \e«*ih\e~Agh "h j_Zevgbo mfh\ _dkiemZI|Zp«£€
u0BE. 0. uiz. 9. A'BE'S6E. 5 GOLO.

UDC 624.014.2:624.073.327
ERPEXQN 9 9 6XSUR@SHULPHQWDO UHVHDUFKHV Rl IOH[LEC
SHUDRMHG HOHPHQWYV DWG BIRBPB @ 9yfangiNabHdatevials and Theory of
Structures: Scientific-&-Technical collected articles. T Kyiv.. KNUBA, 2019. T Issue 103. T P. 189-
200. Ukr.

7KH SXUSRVH DQG WDVNV RI H[SHWHY WHAWDBGUDB V HRDKWF KZH. V
XSSHU EHOW DQG SHUORWHWHCR MWUHLRQUHUIRUPXODWHG 7KH\
DFWXDOGMWWWW\GBWH RI FRQVWUXFWLRQV IRU WKHLU YDULR
VFKHPHV RI DEREDGLRE PKDUDFWHULVWLF VHFWLRQV RQ GLIIF
Rl FRQVW QX A PMBIHRQWVP QWD O LQV WD O O Bantruii@ey andNdgdingth@nO O R Z
in accordance with the actual operating conditions are given.
Tabl. 0. Fig. 9. Ref. 5.
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JhfZgxd < KmijmgWdki_jbf_glZevgu_ bkke_~h\Zgby ijhe_lguo dhgkljmd
ba i_jnhjbjh\Zgguo we_f_glh\ ijb keh 'ghf”~gZhjybjg\gggh f
ustfesisdozjhdj Gokiedodse d kistdW Msselzy jhd?: Golzy.-sjn NBttd. T s.: syuad, 2019. T Art.

103. T &. 189-200. T LS.

Knhjfmebjh\Zgu p_ev b az”zZgb wdki_jbf_glZevguo bkke_"h\Zg
ij_"™"\Zjbl_evgh gZijy ' _gghc Zjdb k i_jnhjbjh\Zgguf \_jogbf ihykhf b i_jnh
ijhlhgZhfjZagh]lh ijhnbey dhlhju_ aZdek§Zghkeg_ _gbb ~_ckl\bl_evgh]h
gZijy _g6éhnhjfbjh\Zggh]h khklhygby dhgkljmdpbc ijb jZaebgguo bo dhg
hkh[_gghklyo b ijb jZaebqguo ko_f ijbeh’_gby gZ]jmadb \ 0ZjZdl_jguo k
jZkq_lguo mqzZkldZo Ijb\_~_gh hibkZgbi_ jbfgkljipedgho mikldigh\hd
dhlhju_ ihalheyxl azZdj_iblv dhgkljmdpbb b aZ]jmablv bo \ khhI\_IkI\bk
mkeh\byf wdkiemZI|Zpbb
u0BE. 0. RE. 9. AdBEdiS6te. 5 GOLS.

Alhj \g_gZ klmi_gv \q_g_ a\Zgbp_ollkg~"B"ZI| I_ogeqgbo gZmd ijhn_khj
dZn_7jb ijhfbkeh\h]h pb\eevgh]lh [m~”e\gbpl\Z 1Z <@M<gljgbo kihjr
JhfZgxdheh”~bfbj <heh”bfbjh\bq
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*g ' _g_jgbo kihjm~

Fh[eevgbc I_e

1f_ce&¥ Y URPDQLXN#QXZP HGX XD

25&," ' https://orcid.org/0000-0002-2539-4654

A\lhj \q_gZ klmi_gv \gq_g_ a\Zdbpp_dotikg~"B~Zl | _ogeqgbbpggind
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