"Cyuacni mexnonozii ma memoou po3paxyukis y ayoiesnuymei', eunyck 17, 2022

VIIK 624.04 https://doi.org/10.36910/6775-2410-6208-2022-7(17)-13

PO3PAXYHOK ICHYIOUOi KOHCTPYKIIII 3AJII30BETOHHOI'O
KAPKACY CIIOPTUBHOI 3AJIM BOJIMHCBKOi OBJIACHOI
OPT'AHIBAII ®CT «TAHAMO» 3 METOIO ITEPEBIPKH
MOKJUBOCTI BJIAIITYBAHHS BULIKU BA30OBOiI CTAHIIII
MOBLIBHOI'O 3B’SI3KY

CALCULATION OF THE EXISTING STRUCTURE OF THE
REINFORCED CONCRETE FRAME OF THE SPORTS HALL OF THE
VOLYN REGIONAL ORGANIZATION PSS "DYNAMO" FOR THE
INSTALLATION OF THE MAST OF THE BASE STATION OF
MOBILE COMMUNICATION

Maciyauk P.B, k.1T.H., Aou., Porko C.B. k.T.H., gou., I'epacum /I.B.,
cryaent BII (JIyubkuii HanioHanbHUIl TexHiYHMil yHiBepcUTeT)

Pasichnyk R.V., Ph.D. in Engineering.,, Rotko S.V., Ph.D. in
Engineering, Herasym D.V., student of BCI (Lutsk National Technical
University)

Cnuparouuce Ha pe3yromamu MeXHiYH020 OOCMedCeHHs Ma OYIHKU CMAaHy
3a1i300€MOHHUX PAM KaApKAcy ma KOHCMPYKYii nokpieni, 30IipHUX 3a1i300€mMOHHUX
NYCMOMHUX NAUM NOKpumms cnopmugnoi sanu Boauncwroi obnacnoi opeanizayii @CT
«unamoy, no eyr. Hanuna anuyvroeo, 33, y m. Jlyyvky Bonuncvkoi 06n. euxonawo
OQ0CNIONCEHHSL  MOJNCTUBOCE  HABAHMAICEHHS. ICHYIOYOI KOHCMPYKYII  000amKogumu
3ycunismu 8i0 wjoenu 6azoeoi cmanyii MobinbHo20 36 u3Ky. Pospobneno pospaxynkosy
cxemy KOHCMPYKYIi, KA CKIA0AEMbCsi 3 ICHYI04020 Kapkacy 6yoieni ma woanu 6a30601
cmanyii IIpAT «Kuiecmapy, wo nepeddbauena Ha noKpieri.

Research and Construction Laboratory at the Department of Civil Engineering and
Civil Engineering of Lutsk National Technical University conducted a technical
inspection of the gym of the Volyn regional organization FST "Dynamo", on the street.
Danyla Halytskoho 33, in the city of Lutsk, Volyn region. As a result of technical
inspection and assessment of the condition of reinforced concrete frame frames and roof
construction, prefabricated reinforced concrete hollow core slabs, a conclusion was
made on compliance with technical requirements for the category of technical condition
"1". We performed a static calculation to test the possibility of loading the existing
building structure with additional load from the mast of the mobile base station. A design
scheme has been developed, which consists of the existing frame of the building and the
tower of the base station of PJSC Kyivstar, which is located on the roof. Static
calculation of the reinforced concrete structure of the frame frame was performed in the
software package "Lira-CAD". The calculation was performed from the constant,
variable (snow) load of the existing building, and from the constant load (from a mast
weighing 2.0 tons and a height of H - 15.0 m), variable (wind) load. A feature of the
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design scheme is the presence of beam elements at the same time, in which there are
bending moments, transverse forces, longitudinal forces, and extensions that work only
on longitudinal tension. As a result of the action of wind load, the vertical structure of
the mast, in addition to its own weight of the structure, additionally, through extensions,
receives a vertical load, which is transmitted to the foundation of the mast and hence to
the frame.

The obtained results show that the internal stresses that occur in the cross sections
of the frame do not exceed the stresses provided by the reliability factor.

The load-bearing capacity of the frame is sufficient, even with additional load from
the mast, provided that the design decisions are anticipated and followed in terms of
fixing and compensating for dynamic wind loads.

Knrouoei crnosa: 3anizobemon, pama, apmamypa, HanpyiceHHs.

Keywords: reinforced concrete, frame, steel reinforcement, tension.

HayxkoBo-mociinHa OymiBensHa 1aboparopis mpu kadenpi OymaiBHUAITBA Ta
MUBUTBHOT iMkeHepii JIyIbKOro HAIllOHAEHOTO TEXHIYHOTO VHIBEPCUTETY
BUKOHaJa OOCTeXKEHHS HECYYHX KOHCTPYKILIA CIIOPTHBHOTO KOMILICKCY
Bomuncpkoi ob6macHoi opramizanii @CT «Jmnamo», mo mo Bys. [lanmma
Tanuupkoro y m. JIlynpky.

Puc. 1. BumiproBaHHst 3aXiCHOTO Iiapy 6etony npunaaom M3C-10H

Puc. 2. BuznauenHs (i3uKo-MeXaHIYHUX XapaKTePUCTHK OETOHY HepyHHIBHUM
MeTozioM (ckiaepomerpom IlIminra AT241/E knac N, BupoOHHIITBA
«Technotest» S.a.s, ITamnis)
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PesympraTii BUKOHAaHMX IHXKCHEPHHX OOCTEXEHb, IOCTIIKECHb i
PO3paxyHKIB 3a1i300€TOHHUX KOHCTPYKIIii: pamu Kapkacy cideHHsM 1500x450,
mponboroM 20 M (psimu A-B, Bick 2); mumr mokpurrs mapok IIK 60.16,
po3mipamu 6000x1600%220; TIK 60.12, po3mipamu 6000x1200x220; pymoHHOT
mokpiii (psau A-B, oci 1-4), mo nepebyBaroTh B excrutyaTarii moHan 30 pokiB
Ta 3HAXOAATHCS B HOPMAaJBbHOMY CTaHi, BIJCYTHI TPIIIMHM, CKOJIM, BHUKOIIH,
BUOOTHHU, OTOJICHHSI Ta KOPO3isi apMaTypH, BHCOJH, BiALIAPYBaHHS 3aXHCHOI'O
niapy OeTony, kiac (Mapka) 6erony C20/25, B25, M350 BianoBijgae TeXHIYHUM
BUMOT'aM JUIsl KOHCTPYKIIiH Oy/iBHUIITBA aHAJIOTTYHUX 00’ €KTIB.

BucHOBKM 3 aHamizy pe3yJbTaTiB BHKOHAHHX pOOIT 13 TEXHIYHOTO
oOcTexxeHHs, BUIPOOYBaHHS, TOCIIKEHHS 1 pO3paxyHKIB:

1) 306ipHi 3ami300eTOHHI MyCTOTHI IMTH TOKpUTTSE Mapok [1K 60.16; TIK
60.12 (psimu A-B, oci 1-4) — BigcyTHI fedeKkTH Ta MONIIKOKEHHS, M0 MOXYTh
3HU3UTU TPUMKY 3/IaTHICTB Ta JOBTOBIYHICTh, CTAaH KOHCTPYKIIN IUTUT IIOKPUTTS
HOpMAaJIEHUH — KaTeropis TEXHIYHOTO CTaHy «1».
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2) 3amizo0eToHHI paMu KapKacy cropTHBHOI 3amu (psau A-B, oci 2,3,4) —
BiJICYTHi Ie()eKTH Ta IMOIIKOIKEHHS, III0 MOXYTh 3HU3UTH TPUMKY 3[aTHICTh Ta
JIOBTOBIUHICTH, CTAaH KOHCTPYKIIiH 3a1i300€TOHHUX paM KapKacy HOpMaJbHUH —
KaTeropist TEXHIYHOTo CTaHy «1».
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3) PyioHHa TIOKpIiBIS CHOPTHBHOI 3ald — BIiACYTHI JepeKTH Ta
MOIIKO/KEHHS, 10 MOXKYTh 3HU3UTH TPUMKY 3/aTHICTh Ta JOBTOBIYHICTH CTaH
KOHCTPYKIIi MOKPIBJIi HOPMAJIbHUH — KaTEropisi TEXHIYHOTO CTaHy «1».

Ha npeamer nosBosy moHtaxy wmworiau IIpAT «KuiBctap», MU BUKOHaIu
CTATHYHUN PO3PaXyHOK KOHCTPYKINI 3ami300€TOHHOI paMH 3a JOTOMOTOIO
«JIIPA-CAIIP». VY sKOoCTI HaBaHTaKCHHS
BUKOPHCTAHO ICHYIOUE HaBaHTA)KEHHS Ha paMy Ta HaBAaHTAKEHHS BiJI IIOTIIH.
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Puc. 6. Po3zpaxyHkoBa cxema Puc. 7. Enmtopa 3ruHanbHUX
KOHCTPYKII{ MOMEHTIB
Tabmuwst 2
MakcuManbHi 3yCHIDIS B TIepepizax eJIeMEeHTIB
3ycuis
Ne enem Ne ciuen (I;l) (TM*Z/I) 8; Tum enem

1 2 -1.791 -4.899 -0.616 10
3 2 -0.249 1.938 0.269 10
4 1 -0.548 -4.899 1.813 10
4 5 -0.548 6.530 1.813 10
6 1 -0.935 6.530 -1.038 10
7 5 -0.279 -1.938 -0.238 10
9 2 -2.863 1.674 0.279 10
11 1 -2.494 1.674 - 0.106 10
12 1 -2.039 1.040 -0.347 10
13 1 0.533 0.000 0.000 10
14 1 0.514 0.000 0.000 10
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CraTugHMA pO3paxyHOK 3aTi300€TOHHOT KOHCTPYKIIii paMu KapKacy 1o oci
2 y panax A-b, skuii BuKOHaHHUN mporpaMHIM KoMrmiekcoM «JIIPA-CAIIP» na
0 TOCTifHOTO, 3MIHHOTO (CHIrOBOTO) HABAaHTAXKEHHA HA KOHCTPYKIII
icHyrouoi OymiBii, a TaKOXK Ha Iif0 NOCTIHHOTO HaBaHTa)XEHHS BiJ IIOTIIH
(Baroro 2,0 T ta BHcororo H=15,0 M), 3MiHHOTO (BiTPOBOTO) HAaBAaHTAXKCHHS
MOKa3ye, 10 BHYTPILIHI 3yCHIUIS, SIKi BUHUKAIOTh Y paMi Bijl Bar IO Ta Iil
BITpY, HE IIEPEBHUIIYIOTh HANPYXKEeHb, NepepdadyeHnx Koe(illieHToM HaaiiHOCTI
yim=1,1[1].

Hecyua 3naTHiCTh 3a1i300€TOHHOI paMu Kapkacy 1o oci 2 y psagax A-b
JIOCTAaTHsI Ul BCTAQHOBJICHHS IIOIVIM, 32 YMOBH Ilepen0adeHHs] INPOEKTHUX
pilleHs TIOMO 3aKpilUICHHS (AaHKEPYBaHHS JO JKOPCTKOTO 3ai300€TOHHOTO
JTUCKY TIOKPUTTS) 1 KOMIICHCAI[il THHAMIYHIX HaBaHTa)KEHb BiJI BITpY.

Konerpykmii 3amizoberonHoi pamMu Kapkacy croptuBHOi 3amun PCT
«uaamo», mo mo Byn. Janmma [amuipkoro, y . JIympKy, mpumatHi mixg
BIAIITYBaHHSA (QyHAaMeHTy Ta moriau 6azoBoi cranmii [IpAT «KwuiBcrap» Ha
3amizo0eToHHI pami Kapkacy mo oci 2 y psagax A-b Ta mpumatHi Ams
MIPOJOBKEHHS 1X SKCIUTyaTallii.

OCOOJIUBICTIO PO3PaxXyHKOBOI CXEMH € HAasBHICTh OJHOYACHO OaKOBHX
€JIEMEHTIB, 110 MMPAIIOIOTh 1 Ha 3THH, 1 Ha PO3TAr-CTUCK, 1 Ha 3pi3, Ta PO3TIKOK
(Ha cxemi erneMeHTH HOMep 13 Ta 14), 10 MPAIOOTH JIMIIEC HA MO3OBXKHIN
postar N. Y pesynbTarti Iii BITpOBOro HaBaHTa)KEHHS BEPTHKaIbHA KOHCTPYKIIis
IIOTJIH, OKPIM BJIACHOI Baru KOHCTPYKIIil, 10JIaTKOBO, Yepe3 PO3TSHKKH, OTPHMYE
BEPTUKAJIbHE HABAaHTAKECHHS, SIKE TIEPEAAETHCS Ha (QYHIAMEHT IIOTJIH, a OTXKeE, 1
Ha pamy.

BHyTpinmHi 3ycuiuis, BU3HAUCHI 3a JJOMOMOTOI0 NPOTPAaMHOTO KOMILIEKCY
«JIIPA-CAIIP», 1m0 BWHUKAIOTH Yy paMi BiJ Baru WIOTIM Ta BiTpPY, HE
MEPEeBUNIYIOTh  AOMYCTUMHX  HalpyXeHb, IepeN0adeHuX  BiANOBITHUM
KoedilieHTOM HaIIHOCTI, MO CKIamae: y mpoiboTi: 6,53/1500,3x100=0,43%;
y By3nax: 4,9/1626,2x100=0,30%, o menmie (n=1.1) gomyctumoro B [1].

Hecyua 3patHicTh pamu  JOCTaTHS, HaBiTh IpU  J0OAATKOBOMY
HaBaHTaXEHHI BiJ| IIOTJIM, 32 YMOBH NepeA0dadeHHs Ta JOTPUMaHHS MTPOSKTHUX
pillIeHb 111010 3aKPITUICHHS 1 KOMITEHCAIliT JUHAMIYHHUX BITPOBHX HAaBAHTaXKCHb.
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