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Oodecckas 2ocy0apcmeeHtas aKxademus CmpoumenbCmea U apXumexkmypul

AHHoTanms. B craThe aBTOpPBHI MCCIIEAYIOT BONPOC BIMSHUS BETPOBOM HArpy3Kd B TOpeI]
3MaHHUST Ha HANpsHKEHHO-e(OPMHUPOBAHHOE COCTOSIHUE (DepM TOKPBITHUS B TOPLEBBIX CBSI3EBBIX
6nokax. TpaguIMOHHO, JUIsI BOCIIPUATHS BETPOBOT'O JABICHHS B TOPEIl 3[JaHUs, B YPOBHE HMKHHUX
MOSICOB  (pepM TMOKPBITHSL, TOCPEACTBOM JIMCTOBBIX IIAPHUPOB Ha (DaxBEpKOBBIX KOJOHHAX
yCTpauBaJIMCh TOPU3OHTAIbHBIE CBs3eBbIe (hepMbl. [losicamu 3THX CBsA3EBBIX (pepM ObUIM HUKHHE
nosica caMux (pepM THOKPBITUS, a PEIIeTKa MPOEKTUPOBANACH JOMOJHHUTENIbHO. Jlanee, omopHbIe
peaKkIMy TOPH30HTAIBHBIX CBS3EBBIX (PEPM OT BETPOBOM HArpy3KH, Uepe3 CBS3H B IUIOCKOCTH
KOJIOHH, TepefaBaauch Ha ¢yHaaMmeHT. OJHAKO, BOMNPOC O TOM, YTO HI)KHUH TOSC (epMbl
MOKPBITHS BBINOJHAET (QYHKIMM TOsica U CBS3€BOM (epMBl M 4YTO YCHJIMS OT BEPTUKAJIbHOU
Harpy3kd B HEM CYMMHPYIOTCSI — HE pacCMaTpPUBAJICS.

KiioueBble ci1oBa: (hepma NOKPHITHUS, JIMCTOBOM IIapHUP, CBSI3€BOM OJIOK, HArpy3Ka, ONOpHAas
peakist, paxBepk.

BBenenne. ABTOpHI 3TOM pabOTHI AETAIOT TOMBITKY OLIEHKU BIHSHUS BETPOBOTO JTABJICHHS B
TOpeI MPOM3JIaHHsI Ha HANPSHKEHHO-IEe(POPMHUPOBAHHOE COCTOSHUE (DepM MOKPHITHS B TOPLEBBIX
CBSI3€BbIX OJIOKaX.

AHAJIN3 TOCJEIHUX HCCaeI0BaHUili u myoaukanuii. [IpumepoB mnyOnukanuii B
JUTEPAaTypHBIX MCTOYHMKAX OLIEHKM BIIMSHUA BETPOBOTO JAaBJIEHUS B TOpEL 3JaHUS Ha
HaNpsHKECHHO-/1e(OPMUPOBAHHOE COCTOSIHUE (EepM TOKPBITHA B CBA3EBBIX TOPLEBBIX OJI0OKax He
0OHapyXeHO.

Heabto paGoThl sBIsSETCS pa3padOTKa METOJAMKU KOJMYECTBEHHON OICHKH BIUSHUA
BETPOBOTO JABJICHHS B TOPELl NMPOM3JAHHIA Ha HaNpsHKEHHO-Ie(POPMUPOBAHHOE COCTOSHUE (hepM
MOKPBITHS B TOPLIEBBIX CBA3EBBIX OJOKAX.

Pe3yabTaTsl nccaegoBanuii. OrnpenenuM yCUiHs B CBS3€BBIX (DepMax Mo HIOKHUM TOsicaM
(bepM MOKPHITHS OT €AMHUYHBIX COCPEOTOUCHHBIX CHJI BETPOBOT'O JABJICHHS B TOPELl IPOM3IaHUS,
MPUIIOKEHHBIX B y3JIaX HIDKHETO IMosica CTPONUIBbHBIX (pepM (B ypOBHE JHMCTOBBIX IIAPHUPOB Ha
(axBepKOBBIX KOJOHHAX 110 TOPLIAM 3aHUsA).

Ha puc. 1 mpuBeneHsl reOMETpUUYECKHE CXEMBI CBSI3EBBIX (hepM IO HIKHUM ToscaM (epm
MOKPBITUS C YCWIIMSIMM B MX DJIEMEHTaX OT €IMHUYHON Y3JI0BOM HAarpy3Ku BETPOBOTO JABJICHUS B
TOpEL IPOM3/1aHus Ul TUIIOBBIX IIposeToB 18, 24, 30 u 36 m. Pacnonaras eqMHUYHBIMHU YCHIIUAMHU
B DJIEMEHTAX CBA3EBBIX (hepM JUIsl JIOOBIX THUIIOBBIX MPOJIETOB JIETKO OLIEHUTH BIHMSHHE BETPOBOTO
JaBJICHHs B TOpEI] MPOM3JaHUs Ha HANPSHKEHHO-Ie(QOPMHUPOBAHHOE COCTOSIHUE (PepM MOKPHITHUS B
CBSI3€BBIX TOPIIEBBIX OJOKAX.

HccnenoBanue npoBoIuM AJIs IPOM3IAHUS CO CIEAYIOIUMHU HCXOJHBIMU JAHHBIMU:

1. Paiion ctpourensctBa — . KpamaTtopck;

2. Ilponet pamsbl L = 36 u;

3. Ilar pam B = 6 m;

4. lar xoJ0HH TOpLEBOro (axsepka By = 6 u;

5. XapaKkTepHCTHUECKOE 3HAUCHHE BETPOBOTO AaBieHus wy = 47 kH/m’ [2];
6. BricoTa omemienus nexa Hy = 12 w;
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7. Vfn = 1.035 — KO3pPULUEHT HANEKHOCTH MO MPEAEIbHOMY PACUETHOMY 3HAYEHUIO BETPOBOM
Harpysku [2];

8. y» = 0.95 — ko3 uLIMEeHT HAIEKHOCTH IO Ha3HAYCHHIO [4];

9. Cp; — xodpduIUeHT BBICOTHI coopyxeHus [2], Ha Bbicote 0.5-H) = 0.5-12 = 6 m 3Ha4ycHHE
Ch = 1.65;

10. Cy2 — x03(duLMEHT BBICOTHI coopyxkeHus [2], Ha Bbicote Hy + hy = 12 + 3.5 =155 m
snayenme Cjy, = 2.0;

11. hy =3.5 m —BbICOTA (hepMBI IOKPHITUS C OPHEHTUPOBOYHOM BBICOTOM MapaneTHO! CTEHKH;

12. R, =240 MIla — pacueTHOE COIPOTHUBIIEHHUE CTAIH IIPUHATOTO Kilacca Ipo4YHOCTH [1].
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Puc. 1. Cxema cBsizeld IO HUKHUM MosicaM (epM U YCUJIHI B MX dJIEMEHTaX OT €IUHUYHBIX
Y3JI0BBIX CHJI BETPOBOTO JIaBIICHUS B TOPEIl OJHOATAKHOTO MPOM3IAHUS
quist mposetoB 18, 24, 30 u 36 m
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Torna dpaxTrueckoe y310Boe BETPOBOE JaBJICHHUE B TOpell 34aHus (puc. 2) Oyzaer:
F=wy yfm'yn'O.S'(CM + Chg)'qu'(O.S'Ho + hdy) =
=0.47-1.035-0.95-0.5-(1.65 + 2.0)-6:(0.5-12 + 3.5) = 48.1 xH. ()

Puc. 2. Cxema pacnpeeneHns BETpOBOIO JaBJIEHHsS B TOPELl IPOM3IaHUs 110 KOHCTPYKIUAM

Kapkaca
a — cxXeMa TOPIIEBOTO CBSI3€BOT0 0JI0KA; 6 — J0JIA BETPOBOTO AaBICHHS B TOPEIl IPOM3IaHuUs,
MPUXOJIIASACST B YPOBEHb TOPH30HTAIBHOM CBA3EBOM (PepMBbI MO HIDKHUM MosicaM (hepM HOKPBITUS
1 — bepMbI MOKPHITHS; 2 — BEPTUKAIBHBIE CBSA3U MEXIY GpepmMamu; 3 — pacKOCHI
TOPU30HTAIBHON CBSA3€BOH (pepMBI 0 HIYKHUM TosicaM (epM HOKPBITHS
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s cszeBoit pepmbl mposietom 36 m (puc. 1) MakcMMalbHOE PacTATMBAIOLICE YCUIIHE B
nosice OT €AMHUYHON TOPH30HTAJIBHON Y3JI0BOHM Harpy3ku coorBeTcTByeT 4.95, a daxrtuyeckoe
4.95-F = 495-48.1 = 238.1 kH. Ycunue B HWKHEM Tosice (epMbl MOKPLITUS B 3TOM IpUMEpE
cocrapmsier 1104.5 xH, a ceuenne Obuto mpumsto 3 T 17.5 LTI, A = 47.5 cm’, ycnosue
npouHocty N/(4°R,) = 1104.5/(47.5-24)=0.97 < 1.

VYBenn4yeHne yCuiaus B HIKHEM Tosice (hepM MOKPBITUS B CBSI3€BOM TOPILIEBOM OJIOKE 3a CUET
BETPOBOIO JABJIEHUS B TOpeLl NMPOM3AaHMUs Ha BenuuuHy 238.1 xH mpuBeno K cCyMMapHOMY
N=1104.5 kH + 238.1 kH = 1324.6 kH.

Cnenyer 3aMeTUTh, YTO (DYHKIHMIO IMOsica CBSA3€BOWM (hepMbI BBITIOJHSECT CaM HIDKHHMHA MOsIC
(bepMBI TOKPHITHS, CEYEHUE KOTOpPOro B mpumepe npuHaTo u3 T 17.5 LIUT1 ¢ momanpio cedeHus

A = 475 cun’. Coememenne nByX (GYHKIMH B OJHOM OSIEMEHTE INPUBENO K HM3MCHCHHIO
HAaIpsbKEHHOTo cocTosiHus N/(A°R)) = 1324.6/(47.5:24) = 1.27 > 1.
BriBoabI:

1. K d¢epmaMm TOKpBITHS TNPOMBINUICHHBIX 3[aHUA B TOPIEBBIX CBS3EBBIX OJIOKaX
clieyeT 0COOBIi MOIX0/T B OIIEHKE HAIPSHKEHHO-1e(hOPMHPOBAHHOTO COCTOSIHUS B HUX.

2. Ilpenmaraemas METOOWKa  TO3BOJSET TMPOCTO  JaTh  OICHKY  HAaIpPsHKEHHO-
1e(OPMUPOBAHHOMY COCTOSIHHIO (DepM TMOKPBITHUS TUIIOBBIX MPOJETOB MPOM3JIAHUI B CBSI3EBBIX
TOPIIEBBIX OJIOKAX.
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OIIHKA HAIIPYKEHO-JE®OPMOBAHOI'O CTAHY ®EPM IIOKPUTTIB
OJHOITIOBEPXOBUX IMTPOMHUCJIOBUX BYJAIBEJIb B TOPLHHEBUX B'SA3EBUX
BJIOKAX 3 BPAXYBAHHSM BITPOBOI'O TUCKY B TOPEILLb
BYAIBJII
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Ooecvbka depoicagna akademis 6yOieHUYMBA MA apXimeKmypu

AHoOTalis. Y CTarTi aBTOpU AOCIIKYIOTh MHUTAaHHS BIUIMBY BITPOBOTO HaBAaHTAXKEHHS Yy
TOpelb OyiBJl Ha HANIPYKEHO-Ie(POPMOBAHUI CTaH (epM MOKPUTTS y TOPLEBUX B’SI3€BUX OJIIOKaX.
TpaauuiitHo, st COPURHSATTS BITPOBOTO THUCKY Y TOPELb MPOMHUCIOBOI Oy/iBiIi, B piBHI HUXKHIX
nosiciB  ¢epM MOKPUTTS, 3a JJAONOMOTOI0 JIMCTOBHUX INAPHIPIB Ha (axBEpKOBHX KOJIOHAX
yJaITOBYBAINCH TOPU3OHTANBHI B’s13eB1 epmu. [Tosicamu nux B’sa3eBUX hepM Oyl HUXKHI TOSICH
caMux (epM TOKpUTTS, a pemTka MpoeKTyBajgach Jo0jaTtkoBo. Jlami, omopHi peakiii
TOPU30HTAIBHUX B’S3€BUX (pepM BiA BITPOBOTO HABaHTAXEHHS, Yepe3 B’SI3U Yy IUIOIIMHI KOJIOH,
nepeaaBaanch Ha GyHAAMEHTH.

[Tpu 11bOMy, MHUTAHHS MPO Te€, IO HIDKHIM Mosic (hepM MOKPUTTS BUKOHYE (DYHKIIIO rosica
B’513e€BO1 (hepMHU 1 110 3YCHJUIA BiJl BEPTUKAJIHHOI'O HABAHTAXXEHHS 1 BITPOBOTO TOPH30HTAILHOTO
HABAaHTAXXEHHSI MIJICYMOBYIOTBCSI — HE PO3TILAaiock. ToMy HEOOXiHO OI[IHUTH BIUIMB BITPOBOTO
TUCKY B TOpelb MPOMHUCIOBOi OyaiBIi Ha HampykeHo-AepopMmoBaHMM cTaH ()epM HOKPUTTS B
TOPIIEBHX B’SI3€BHX OJOKAX.

ABTOpaMH PO3pOOIIAETHCS METOAMKA KUTbKICHOT OLIIHKM BIUTUBY BiTPOBOTO THUCKY B TOpEIb
MIPOMUCIIOBHX Oy/IiBETh Ha HAMPYXKEHO-1e(OPMOBaHUH CTaH (hepM MOKPHUTTS B TOPLEBUX B’ A3€BUX
OJ0Kax.

Busnawaiotbess 3ycwiisi y B’s3€BUX (epMax IO HIDKHIX Mosicax (epM TMOKPUTTA BiX
OJIMHUYHHUX 30CEPEKEHUX CHJI BITPOBOTO TUCKY B TOPEIb MPOMUCIIOBOIT OyAiBI1, SKI MPUKIAACH] Y
BY3JIaX HIDKHBOTO IMOSICY KPOKBSIHUX (pepM — B PiBHI JUCTOBUX LIAPHIPIB HA (paXBEpKOBUX KOJOHAX
10 TOPIIX OYIBIIL.

Po3rnsaaioTbess reOMETpUYHI CXeMH B’S13eBUX (epM MO HIDKHIX Mosicax (epM MOKPUTTS 13
3YCWJUIIMHU B 1X €JIEeMEHTaX BiJl OAMHUYHOTO BY3JIOBOTO HABAaHTA)KEHHS BITPOBOTO THUCKY B TOPELb
MIPOMUCIIOBOT OyAiBII U1t TAMOBUX MPoJboTiB 18, 24, 30 1 36 M. OTpuMaBImIM OJMHUYHI 3yCHUILIS B
eJIeMEeHTax B’si3eBUX (epM Al OyIb-sIKUX THIIOBUX MPOJILOTIB JIETKO OI[IHUTH BIUTUB BITPOBOTO
TUCKY Ha HaINpyXeHO-1e(OPMOBaHUH cTaH (pepM MOKPUTTS Y B’ A3€BHX TOPLIEBUX OJIIOKaX.

Jlnst mpuKiaay po3riisiHyTa IPOMHUCIOBA OyAiBIsA MPOILOTOM 36 M 1 KPOKOM MOMEPEUHUX pam
6 m, posramoBaHa B M. Kpamaropceky. s B’s3eBoi ¢epMu mnpoiboToM 36 M 3HaieHO
MakCHUMaJlbHE 3YCHJUIA pO3TATY B TOACI Bl OJMHUYHOTO TOPH30HTAIBHOTO BY3JIOBOTO
HaBaHTAXEHHS 1 PaKTHYHE.

Cnin 3ayBakuTH, 1m0 (YHKIIIO TOACY B’S3€BOi (pepMH BHUKOHYE caM HWXKHINA mosc ¢epMu
MOKPHUTTS, 3arac MIIHOCTI SKOTO 3 BpaxyBaHHSIM PpO3PAaXyHKOBOIO TI'DAaHMYHOTO HABaHTAXECHHS
cknaB 3%. Ane 3ycwuis B HWKHBOMY T0siCi ()epM TOKPHUTTS y B’S3€BOMY TOPLIEBOMY OJIOIIi
30UIBIIYEThCS 32 PaxXyHOK BITPOBOTO THUCKY B Topeub Oynmimi. [loennanHs aBox ¢yHKHiA B
€JIEMEHT1 HIDKHBOTO TOSACY NPUBOAUTH JI0 3MIHM HANpPYKEHOrO CTaHy — IMEepEHANpYyXEeHHS B
HIDKHBOMY T105IC1 ckitano 27%.

Jlo ¢epM MOKPUTTS MPOMHUCIOBHX OyIiBeNlb B TOPLEBUX B’SI3€BUX OJOKaX HEOOXITHUN
0COOIMBHIA MIAX1/ B OLIHIII HAMIPYXEHO-1€()OPMOBAHOTO CTAHY B HUX.

3anpornoHoBaHa METOAMKA J03BOJIAE€ IMPOCTO JAaTH OIIHKY HampyXeHo-Ae(hopMoBaHOMY
cTany (hepM MOKPUTTS TUIIOBUX MPOJBOTIB IPOMHCIOBUX OYy/iBENIb Y B’SI3€BUX TOPLEBUX OJOKAX.

KawuoBi ciaoBa: (epma NOKpUTTS, JTMCTOBHHA IIApHIp, B’sI3¢BUl OJIOK, HaBaHTa)KEHHS,
OTIOpHA peaxilis, (haxBepk.

-132 -



Cyuacni 6yodigenbhi koncmpykuyii 3 memany ma depesuru, 2020. — Bun. Ne 24 (crop. 128-133)

EVALUATION OF THE STRESSED-STRAIN CONDITION OF THE ROOF
TRUSSES OF ONE-STOREYED INDUSTRIAL BUILDING IN THE END BRACE
BLOCKS TAKING INTO ACCOUNT THE WIND PRESSURE AT THE FLANK OF
THE BUILDING

Singayevsky P. M., PhD., Assistant Professor,
mdipk@ukr.net, ORCID: 0000-0003-1268-414X
Kupchenko Y.V., PhD., Assistant Professor,
steelconpro@gmail.com, ORCID: 0000-0003-1480-6884
Odessa State Academy of Civil Engineering and Architecture

Abstract. In the article, the authors investigate the effect of the wind load at the frank of the
building on the stress-strain state of the roof trusses in the end brace blocks. Traditionally, to
perceive the wind pressure to the frank of the building, in the lower zones of the roof trusses,
horizontal joint trusses were arranged on the half-timbered columns by means of sheet hinges. The
belts of these brace trusses were the lower belts of the roof trusses themselves, and the grid was
designed additionally. Further, the support reactions of the horizontal brace trusses from the wind
load, through braces in the plane of the columns, were transferred to the foundation.

However, the question that the lower belt of the roof truss performs the functions of a belt and
a brace truss and that the forces from the vertical load are combined in it, was not considered.
Therefore, it is necessary to evaluate the effect of wind pressure at the flank of an industrial
building on the stress-strain state of brace trusses in end brace blocks.

The authors are developing a method for the quantitative assessment of the effect of wind
pressure on the flank of industrial buildings on the stress-strain state of roof trusses in end brace
blocks.

The efforts in brace trusses are determined in the lower belts of the roof trusses from
concentrated single forces of wind pressure to the flake of the industrial building, applied at the
nodes of the lower belt of the roof trusses - at the level of the sheet hinges on the half-timbered
columns at the ends of the building.

The authors consider the geometric patterns of brace trusses along the lower belts of the roof
trusses with the efforts in their elements from a unit nodal load of wind pressure to the flake of an
industrial building for typical spans of 18, 24, 30, and 36 m. It is easy to evaluate the effect of wind
pressure on the stress-strain state of the roof trusses in the coupling end blocks, having obtained unit
efforts in the elements of brace trusses for any typical spans.

For example, an industrial building with a span of 36 m and a 6 m step of bent located in
Kramatorsk is considered. For a brace truss with a span of 36 m, the maximum tensile force in the
belt from a single horizontal nodal load and the actual one were found.

It should be noted that the function of the belt of the brace truss is performed by the lower belt
of the roof truss, the load bearing capacity of which, taking into account the calculated ultimate
load, was 3%. But the effort in the lower belt of the roof trusses in the end brace block increases due
to wind pressure at the flank of the building. The combination of two functions in the element of the
lower belt leads to a change in the stress state - overwork in the lower belt was 27%.

To the roof trusses of the industrial buildings in end brace blocks, a special approach is
needed in assessing the stress-strain state in them.

The proposed methodology makes it possible to assess the stress-strain state of the typical
spans roof trusses of industrial buildings in end brace blocks.

Keywords: roof truss, sheet hinge, brace block, load, support reaction, fachwerk.
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