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KuiBchkuil HalllOHATBHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTYypPH

AHAJII3 PAIIIOHAJIBHOI KOHCTPYKIIII BUCOTHOI BY AIBJII
3 BAKOPUCTAHHSIM CUCTEMU AYTPUT'EPIB TA SIJIPA
IMPU CEHUCMIYHHUX TA BITPOBUX HABAHTAKEHHSAX

Y cyuacnomy ceimi eucomuni 0yOieni cmarmoms He Jjuule CUMBOIAMU
apximekmypHo2o npoepecy, ane U CKIAOHUMU [HHCEHEePHUMU CHOpPYOaMu, U0
8UMA2AIOMb OOCKOHAN0I KOHCMPYKMUBHOI opearizayii. OOHUM i3 KIH0OU08UX ACNeKmie
npu NPOeKmy8aHHi MAKUX CHopyo € payioHAlbHA KOHCMPYKYIsl, KA 8pPAX08YE He
MIbKU ecmemuyti acnekmu, aie U 8UCOK)Y CMIUKICMb 00 CeUCMIYHUX Ma 8iMpPo6UX
HABAHMAJICEHD.

YV oanin cmammi 30cepedscenHo yeazy Ha aHANi3i PAYiOHANbHOI KOHCMPYKYIL
gucomuux Oydieenb 3 BUKOPUCMAHHAM  CUCmeMu aympueepie ma  A0pda.
Buxopucmanua yux KOHCMpPYKMUBHUX eNeMEeHMI8 € BaANCIUBUM CMPAMeiuHUM
suOOpoM npu  3abe3neyeHHi  ONMUMANIbHOL  B3AEMOOII  MIdNC — CMPYKIYPHUMU
KOMNOHEHMamu ma HagaHmadCeHHAMU.

Kniouosi  cnosa:  eucomui  6yoieni;,  a0po  dcopcmkocmi;  8impoee
HABAHMAIICEHHS,  CEUCMIYHA  HABAHMAMNCEHHs,  NEePeKUOAIbHUU  MOMEHN,
nepumMempaivbHi KOIOHU, Onepizyioua ¢hepma; 8epmuKanibHull 36'130K, aympucepHa
cucmema, Oemnghepu, CyyilbHUll aympueep;, pamMHui aympuzep, @epmosui
aympizep.

Begenns. Y Mictax, Takux sk I'onkoHT i Helo-Hopk, 20-moBepxoBa OymiBiis
HE BBaXXA€TbCS BHUCOTHOIO, ajie y MicTaxX, J€ Mayo OyJiBeab TakKoi BHCOTH, il
BBAKAIOTh BUCOTHOIO. OMHAK 3 TOYKH 30py MPOEKTYBAHHS KOHCTPYKIIH, BUCOTHY
OyIlIBJII0O MOKHA BHU3HAYUTHU SIK Oy[IBIIIO, KOHCTPYKTUBHA CUCTEeMa 5IKOI Mae OyTu
3MiHEHa, MO0 3poOWTH 1i MOCTATHHO EKOHOMIYHOK I BUTPUMAaHHS OlYHUX
HaBaHTaxeHb [1]. 3gaTHICTh BUCOTHUX Oy[IBEJIb BUTPUMYBATH O14HI HABAHTA>KCHHS
€ TMPUIMHOI0 1X ICHyBaHHA. Y BUCOTHHX OYJIBIAX OiYHE HABAHTAKEHHS, CTBOPCHE
BITPOM 1 3emuieTpycamu, ctae 3HauHimuM. lle moB's3ano 31 30iUIBIICHHSM i, 110
MEPEKUIa€, HABAHTAXEHb, THYYKOCTi, OIYHUX 1 MDKIIOBEPXOBHX mepeMimenb. Ili
MEPEeMIIIeHHST MOXYTh 3arpoKyBaTW 3arayibHIi CTPYKTYpHIA CTaOUIBHOCTI Ta
CTAaHOBUTH 3arp03y MEITKAHIISIM.

CuctemMu ayTpurepiB - II€ CHCTEMH, SIKi JONOMAaraloTh 3MCEHIIATH Ol4Hi
HABAaHTAKEHHA Ta 3MIIHATA BHCOTHI OymiBmi. Y M[HMX CHCTEMax 30BHIIIHI Ta
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BHYTpIIIHI KOHCTPYKLII HNOEIHYIOTHCS, 00 BUTPUMYBATH O14HI HaBaHTaXEHHS.
BunocHi (gepmMu mpairoroTh SIK SKOPCTKI BaXKendl, 10 3'€IHYIOTh siApOo OyIiBii 3
30BHIMIHIMHA KOJOHAMH [2].

[Ipu nii 61yHKUX HABaHTaXEHb HA OYAIBIIO SIAPO HAMAraeThCsl HOBEPHYTUCH, 1110
MPU3BOAUTH 0 NosiBU cuil Ha (epmax aytpurepiB. Lli depMu CTBOPIOIOTH PO3TAT Y
HaBITPSIHUX KOJIOHAX Ta CTUCHEHHS Yy MiABITPSHUX KOJIOHAX, SIKI CTaOLII3YIOTh
oyniBmto (mauB. Puc. 1.1). Lleit mpomec reHepye BIIHOBIIOBAJIbHUM MOMEHT, SKUN
Mpaloe Ha SAPO Ha PIBHI ayTpurepiB, 1O 30UIbIIYE TIUOMHY KOHCTPYKINI Ta
M1JIBUILY€ €(PEKTUBHICTH OMIOPU MOMEHTY 3THHY.

HMiapparmMu Haj Ta miJ CTPIYKOBOIO (epMOI0 OyIyTh HamaraTUCS pyXaTUCA
BJIIBO 1 BIPaBO 4epe3 oOepTaHHs cepJeyHUKa Ta MOMEHT, II0 BUHHKae. PeMmiHHa
dbepMma, 3'eqHana 3 moBepxamu, Oyje pyXaTucsl y BIAMOBIIb 1 OJHIEI0 CTOPOHOIO OyJie
MIIHIMATUCA, & THIIOK - OMYCKATUCA. 30BHIIIHI KOJOHU CTPUMYBATUMYTh LIEH pyX,
CTBOPIOIOYM MPOTU/II0Y1 CUIIH [4].

- MomeHT B Aapi
iTep ——— NO3KOCIB ayTPUrepis
\

Vg MomeHT B aapi

MinsiTpsHI KONoHW s o
P \ 6e3 po3Kocie ayTpurepis

Ha CTUCK

HagiTpAaHi KonoHn
Ha pos3Tar

Puc. 1.1: B3aemognis aytpurepis Ta siapa.

OnuH 3 pUKIIaiB BUKOPUCTAHHS CUCTEMU ayTpUrepiB - 1ie Oyaisist Typ ne na
Bypc y Monpeani, Kanana, sika 6yna no6yaoana B 1960-x pokax [3]. Lls Oyaisns
Oyna nepiioro, e Oyia 3acTOCOBaHA CUCTEMA ayTPUTePIB, 3 MEHILOIO KIJIBKICTIO, aje
OUTBIIMMU KOJIOHAMH, [0 KOHLEHTPYIOTh CTaTUYHE HAaBaHTaXKEHHs. BiIbInl KoJIOHU
pO3TalIOBaHI HAa KOXHOMY KyTi OyIiBil 3 X-nmoAIOHMMHM ONOPHHMMH (hepMaMH Ha
YOTUPHOX PIBHSIX, AKI 3'€IHYIOTh AJIpO OY/1BII1 3 IIUMU KOJIOHAMH.

[lepeBaru BUKOPUCTaHHS CUCTEMU ayTPUTEPIB Y BUCOTHUX OYIBIIAX:

1. Cuctema ayTpurepiB MOxe OyTH BUTOTOBJICHA 3 OyIb-SIKOI'O Martepiaiy,
BKJIFOYArOYM OE€TOH, CTallb a00 KOMIIO3MT.

2. Cunu nigiioMy Ta po3TATYBaHHS MOXKYTh OyTH 3HAYHO 3MEHIIIEHI Y BCIX
KOJIOHAX Ta QyHJaMEHTaX.
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3. Bincranp MK 30BHIIIHIMM KOJOHaMH MOXe€ OyTH BH3HA4Y€Ha
apXITEeKTYpHUMU Ta (yHKLI1OHATBHUMU MIPKYBAHHSIMHU, a HE TUIBKH CTPYKTYPHHUMH.

4. Bukopucranns mpoctoi 0ankyd Ta KOJOHHU Ji 30BHIMIHBOTO KapKacy
3a0be3reuye eKOHOMIYHI IepeBarv MOPIBHSAHO 31 3'€ THAHHSIMU THUITY KOPCTKOI pamu.

Tunu cuctem ayTpurepiB NOAUISIOTHCS Ha JIBa BUJIUA B 3aJIEKHOCTI B1J] TOTO, K
BOHHU 3'€HaH1 3 sapom Oynaiemi. Ilepmmii Tun, Bigomuil sk mpsima abo 3BUYaiiHa
CUCTEMa ayTpUrepiB, Mae O0e3MoCepeHE 3'€JTHaHHS 3 PO3KICHUM sIAPOM ab0 CTIHKaMH
KOPCTKOCTI Ta 30BHINIHIMU KoJOHaMu. Jlpyruil Tum, BipTyadbHi abo HempsMi
CUCTEMH ayTpUTepiB Ta CTPIYKOBHX (hepM HE MaloTh MPSMUX 3'€IHAHb CTIH fA]pa
OyJiBJIl B BEPTUKAIBHUX IUIOMIKUHAX [4].

Meta crarTi - aHaji3 Ta BUBYEHHS PAIlOHATBHOT KOHCTPYKIII BUCOTHHUX
OyJliBenb, 30KpeMa BHUKOPHCTAaHHS CHUCTEM ayTpUTEpiB Ta sipa, 3 OrJsAy Ha ix
e()EeKTUBHICTh Y YMOBaX CEMCMIUHMX Ta BITPOBUX HaBaHTaxeHb. OCHOBHHUM aKIIEHT
pOOUTHCSA Ha PO3yMIHHI Ta BJAOCKOHAJEHHI 1HKEHEPHUX DPIIICHb ISl 3a0e3meueHHs
MaKCHUMAJIbHOI CTIMKOCTI Ta Oe3mneku [S] BUCOKuX OyiBeNb y PI3HUX CEHCMIUHMX Ta
BITPOBHUX YMOBaX.

OcHOBHI BHeCKH L€l CTATTI:

1. IlpeacraBieHO 4YITKY UIIOCTpAIil0 MapamMeTpiB, sKi BIUIMBAIOTh Ha
MPOAYKTUBHICTh CUCTEMH.

2. OnTtumanbHe pO3TallyBaHHsS MEpIIOi Omopu OYyJIo y BEpXHIM 4YacTHHI
OyJiBIi, a I PYroi ONOPU — HA CEPEHbOMY PiBHI OYI1BIIL.

3. YV nopiBHAHHI 3 ayTpUrepaMu Ha BEpXHbOMY MOBEPCI SIK TOJIOBHOIO (HepMOIO
3 CcTpiukoBOKO ¢epMoro Ta 0e3 Hei, He OyJ0 3HAYHOrOo 3MEHIIeHHs npendy 3
CTPIYKOBOIO (hepMOIO.

4. TpyOHa KOHCTpYKIIiSl Ta KOHCTPYKTHBHA CHCTEMa 3CYBHUX CTIH HE Taki
e(heKTUBHI, SIK CICTEMa BUHOCHUX OIOP AJig OyiBesib BUCOTOIO MoHaJ 50 MOBEpXiB.

5. XKopctkicTe OyaiBll HIABUILYETHCA, SIKIIO BHUHOCHI OMOPH pPO3TAIIOBaHI
BIPUTYJI OJIUH JI0 OJHOTO.

AHaJIi3 OCTaHHIX J0cai:KeHb Ta myOJikanii. Kana Axamr ta ciiiBaBT. (2017)
JOCIIIIKYBAJIM ONTUMAaJIbHE PO3TAllyBaHHS AyTPUIEPIB y BUCOTHIN 3a11300€TOHHIM
OymiBii 1Ml TOPU3OHTAILHUM HaBaHTAXEHHSIM. BoHu BuB4Yamm 60-TIOBEpXOBY
OyIiBIIIO 3aT1300€TOHHOT KOHCTPYKIIii, 00 BU3HAYATH ONTUMAIBHUN PO3MINICHHS
ayTpUrepiB 3 METOK MiHIMI3allli BITPOBUX HABaHTaXEHb 3a JIOMOMOTOIO
nporpamuoro 3abesneueHHss ETABS. B pesynbrari qociiikeHHs BU3HAYWIIM, IO
ONTHMAJIbHE PO3TAIIyBaHHS BUHOCHHX OTOpP - HA TPETHHI BUCOTU OY[iBIi, TOOTO Ha
20-My 1oBepci, o J03BOJISE 3MEHITUTH MaKCUMaJIbHE 3MIMIESHHS 10 385 MM.

Ao6ximxutr B. YaBan Ta mpodecop Baitoxas B. Illemap (2017 p.) mpoenwn
MOYATKOBUI aHATI3 TPUBUMIPHUX MOJENEH 3aimi300eTOHHUX Oy/iBens 3 Oamkamu Ta
IMTamu, BukopuctoBytoun nporpamy ETABS. Jlns ananizy Oynio CTBOPEHO IT'SITh
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Mojielell 3 BUHOCHHUMHU OINOpaMu Ta 0€3 HHUX, 100 MOPIBHATH MaKCUMalbHE
3MIIIEHHS HAa KOXXHOMY piBHI. B pesynbpTari HoCHiIKeHHS OYyJIO BUSIBIEHO, IO
MOJIENl 3 CHCTEMOIO ayTpUrepiB, CEPIEBUHOIO0 Ta 3allOBHEHOIO CTIHOIO 3MEHIIWIIU
MakcumanbHe BiaxwieHHs Big 40% no 65%. PexomeHayeTbcs BUKOPUCTOBYBATH
CUCTEMH ayTpUrepiB Ta OCHOBHY CTiHY M €(PEKTUBHOIO KOHTPOJIO OIYHOTO
3MIIIEHHS, OCKUIbKH II€ € OUIbIl €KOHOMIYHUM BaplaHTOM, HIX mnepudepiiiHi CTiHU
3CYBY.

3axigx Manszyp Ta cmiBaBT. (2019) mocnigkyBaB MOBEIIHKY 38-TTOBEPXOBOL
OyJiBJIl 3arajbHOI0 BUCOTOIO 133 MeTpu 3a JOMOMOTrOI0 MPOTPaMHOTO 3a0e3MeUeHHs
ETABS 3 BUKOpUCTaHHSIM aHalI3y CHEKTPY BIATYKY Ta CTaTUYHOrO BITpY. B
pe3yabTaTi UbOro JOCHIIKEHHSI BCTAHOBJICHO, 110 MOJIENIb 3 BUHOCHOIO OMOPOI0 HA
BucoTi h/4 Big BepHIMHUM JEMOHCTPYE MIHIMAJIbHE 3HECEHHS TMOBEpPXYy MpHU
CEHCMIYHOMY HaBaHTa)XXEHHI. Y TOH K€ 4ac, MOJEIb 3 IBOMa BUHOCHUMU OMOPaMH -
onHa Ha BucoTi h/3, a iHma Ha BucoTi 2h/3 - 7eMOHCTpYy€e MiHIMalbHE 3HECEHHS MPpU
BITPOBOMY HaBaHTAXKEHHI.

Po3paxyHok. VY cTarti BUKOHAHO PO3PaxyHOK BHUCOTHOI CTPYKTypU 3
BUKOpUCTaHHAM nporpamHoro kommiekcy JIIPA CAIIP 2022 ta meToly KiHIIEBUX
enementiB (MKE). KoHctpykTuBHa cxema OyAiBil MpeacTaBiI€HA MOHOJITHUM
"anpom" Ta KapkacoM, SIKMH CKJIAJA€ThCS 3 MOHOJITHHUX KOJOH. B3sito no yBaru
po3mipu kosioH - 300x300 MM, TOBIIIMHA MOHOJIITHUX CTiH "sapa” - 250 MM, TOBIIMHA
MOHOJIITHUX NEepeKpUTTiB - 200 MM, BUCOTa KOXHOTO noBepxy - 3,0 m. [Tnan Oyaismi
Mae po3Mmipu 30x30 M, a 3araabHa BUCOTa CTAHOBUTH 150 M.

Po3paxyHkoBa OyniBisi Mae JiBa ayTpUrepHUX rnosepxis (aAuB. Puc. 3.1) Ha Bciif
BHUCOTI OyAiBiil. B SKOCTI ayTpurepHoi CUCTEMU BUKOPHUCTOBYIOTHCSI CTaJIEBl OalKu
tuny C345-1.

Bignosimno no JABH B.1.2-2:2006 «HaBantaxkenusa 1 BrumBu. Hopmu
MPOEKTYBAHHS», MPUNHATE JOMYCTUME 3HAUYCHHS TPAHUYHOIO MEePEeMIIIeHHs OymiBil
a00 OKpeMuX eJIeMEHTIB 3rigHo 3 ¢hopmyioro 1 cranoBuTh 0,3 M:

~h
<300

Ha migcrasi gociiizkeHb Ha BUOIp palloHaIbHOI KOHCTPYKIIL ayTpurepa, Oyna
ckianena Tabmuusg 1 — BB popMu MaHy BEpPTUKAIBHUX 3B'A3KIB ayTpurepa Ha
MOAATJIMBICTh KOHCTPYKIIIi 60-T0OBEpXOBOi BUCOTHOT Oy 11BII [5]
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Puc. 3.1. KonctpyktuBHa Monens OymiBii

Tabmuns 1.
BruiuB BapiaHTIB IVIaHYBaHHS BEPTHKAJbHUX 3B'SI3KiB ayTpurepa Ha
NOAATJIUBICTL KOHCTPYKIIl SO-nmoBepxoBoi BUCOTHOI OyaiBJIi

Po3paxyHkoBi kputepii OyiBii
BinHocHe nepeMilieHHS BEpXY
oynisni (f/H)
Bapi- | ®opmas | l'opusonrans- Makcumanshe
aHT IIaHi HE NepeMilleH- 3HaueHHA 3MeHl.HeHHH MIPUCKOPEHHS (ayib)
HS BEPXY X103 ’ nepeMILIEeHHS P 151) /e vib)s
oynisni (f), Mmm o0 OyaiBmi
0e3 ayTpurepa
Ha %
1 2 3 4 5 6
bes
A 226 0,95 0 27,64
ayTpurepa
b s 171 0,76 24 25,32
B Bz 181 0,77 22 25,43
r E@ 185 0,72 18 25,04
I 190 0,80 17 26,11
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1 2 3 4 5 6

i [ 187 0,82 21 26,40
E & 188 0,74 15 24,87
€ s 181 0,69 17 25,56
XK B3 191 0,81 15 25,41
3 5 190 0,77 16 25,37
" e 182 0,76 21 25,74
I | 197 0,83 16 25,36
i E= 207 0,86 11 25,44
71 =2 211 0,87 8 25,72
K ER 199 0,81 12 25,61

BucnoBok. Hali0iunbin sxopcTka KOHCTpYKIis aytpurepa (cxema b), B skiii
BEPTUKAJIbHI 3B'A3KM PO3TAIIOBAHI y KOXHOMY KpOILl MEPUMETPAIBHUX KOJIOH,
MPU3BOJAUTH A0 3HUKEHHSI TOPU3OHTAILHOTO MEpeMillleHHs BepXy OymiBii Ha 24%
MOPIBHSIHO 3 OyiBiel0 0€3 BUKOPUCTAHHS MOBEPXHEBOI KOPCTKOCTI. OgHAK Takui
BapIaHT € BaXXKUM JJIS BIOPOBAHKEHHS HA MPAKTHUIll, OCKUIBKA B JESIKUX TOYKax
KOHCTPYKIIii, HAPUKJIAJ, B KyTax siipa )KOPCTKOCTI, 3yCTPIUa€ThCsl 3HAYHA KIJTbKICTh
€JEMEHTIB 13 XOPCTKMMH BYy3JaMU. 3 peai30BaHUX KOHCTPYKILIN HalOLIbIINI
Burpam y nepemimeHusx (21%) nemonctpye Bapiant Jl, je 3B'SI3KM pO3TalloBaH1
PIBHOMIPHO MO MEPUMETPY OONAIITYBaHHS Ta 3a0€3Me4yr0Th OJHAKOBHI TMEPEHOC
rOPU3OHTANIBHUX BIUIMBIB [6] Ha 30BHIIIHI KoyioHU. Llelt BapiaHT po3TairyBaHHS
3B'A3KIB KOHCTPYKTHMBHO HabaraTo MpOCTIIINH, HIK cxeMa b, npu HeBenukii (MeHIe
3%) pi3HHUIIl Y TIOKa3HHUKAX.

Po3TanryBanHs KyTOBUX 3B'SI3KIB MIXK KyTaMU fJipa KOPCTKOCTI Ta KyTaMH
MEePUMETPAIIbHOI 00JallITYBaHHS MPU3BOJUTH JI0 3MEHIIEHHS TOPU30HTAIBLHOIO [7]
nepeMiiieHHss Ha 5% Yy BIICYTHICTh BEPTHUKAJIbHUX 3B'S3KIB MO KOPOTKIA CTOPOHI,
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MOPIBHAHO 3 CXEMOI 0€3 KyTOBHX 3B'A3KIB. BaxIMBO BIA3HAYWTH, IO KYTOBI
BEPTUKAJIbHI 3B'SI3KM HE KOMIIEHCYIOTh BIJICYTHICTh 3B'SI3KIB MO JOBXUHI (cxemu I -
nepemimenss 197 mm, I - 207 MM i 3 - 190 Mm). BcTaHOBIEHHS IHIIE KyTOBHX
3B'A3KIB 3MEHIIy€ TOPU30HTAJIbHE NepeMillleHHs BepXy Oyaieii Ha 12% (cxema K),
110 € HAMMEHIITUM 3HAYEHHSM Y MOPIBHSIHHI 3 IHIIMMU BapiaHTaMHU.

BukopucranHs KOHCTPYKIIi ayTpurepa iCTOTHO MIABHUIYE XKOPCTKICTh Oy A1BI1
[8], mI0 B CBOIO Hepry J03BOJISIE 3HU3ZUTH BapTICTh OYIIBHUIITBA 32 PAXYHOK
3MEHIIECHHS TOBIIMHM sifjpa Oy/IiBJIl Ta IUIOII apMyBaHHS.

Haii0inb11 o0rpyHTOBAaHUM pO3TallyBaHHAM BEPTUKAIBHUX 3B'A3KIB ayTpUrepa
€ T€, IPU SKOMY BOHHM PIBHOMIPHO PO3TalllOBaHi 3a IJIAaHOM OYJiBii, TOOTO MarOTh
OJIHAKOBUM 1HTEPBAJI MO BChOMY nepumeTpy. He pekoMeHny€eThCsl BUKOPUCTOBYBATH
CXEMH, JIe BEpPTUKAIbHI 3B'SI3KM BCTAHOBIIIOIOTHCS JIUIIIE 3 JOBroro 00Ky Oymaisii [9],
a 0C00JINBO — JIMIIE 3 KOPOTKOTO.
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ANALYSIS OF THE RATIONAL DESIGN OF A HIGH-RISE BUILDING
USING A SYSTEM OF OUTRIGGERS AND A CORE UNDER SEISMIC
AND WIND LOADS

The article highlights the analysis of the rational design of high-rise buildings,
in particular the use of outrigger and core systems, in order to study their
effectiveness under seismic and wind loads.

The most rigid design of the outrigger (diagram B), in which vertical ties are
located at each step of the perimeter columns, leads to a decrease in the horizontal
movement of the top of the building by 24% compared to the building without the use
of surface stiffness. However, this option is difficult to implement in practice,
because in some points of the structure, for example, in the corners of the stiffness
core, there is a significant number of elements with rigid nodes. Of the implemented
structures, the greatest gain in movements (21%) is demonstrated by variant D, where
the ties are evenly located along the perimeter of the arrangement and ensure the
same transfer of horizontal influences [6] to the external columns. This version of the
arrangement of connections is structurally much simpler than scheme B, with a small
(less than 3%) difference in indicators.

The location of corner connections between the corners of the rigid core and
the corners of the perimeter arrangement leads to a reduction of horizontal [7]
movement by 5% in the absence of vertical connections on the short side, compared
to the scheme without corner connections. It is important to note that the angular
vertical connections do not compensate for the lack of longitudinal connections
(schemes I - displacement of 197 mm, Y - 207 mm and Z - 190 mm). Installing only
corner connections reduces the horizontal movement of the top of the building by
12% (scheme K), which is the smallest value compared to other options.

The use of the outrigger structure significantly increases the rigidity of the
building [8], which in turn allows to reduce the cost of construction due to the
reduction of the thickness of the building core and the area of reinforcement.

The most justified location of the vertical connections of the outrigger is the
one in which they are evenly located according to the building plan, that is, they have
the same interval along the entire perimeter. It is not recommended to use schemes
where vertical connections are established only on the long side of the building [9],
and especially only on the short side.Therefore, the use of a rigid belt in the building
contributes to the reduction of horizontal movements at the entire height, effectively
minimizes fluctuations caused by the influence of wind load. The use of an outrigger
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structure significantly increases the rigidity of the building, which in turn allows to
reduce the cost of construction due to the reduction of the thickness of the building
core and the area of reinforcement.

The most justified location of the vertical connections of the outrigger is the
one in which they are evenly located according to the building plan, that is, they have
the same interval along the entire perimeter. It is not recommended to use schemes
where vertical connections are installed only on the long side of the building, and
especially only on the short side.

Keywords: high-rise buildings; core of rigidity; wind load; seismic load;
tipping moment; perimeter columns; girding truss; vertical connection; outrigger
system, dampers; solid outrigger; frame outrigger; truss outrigger.
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