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AHHOTauusi. B cTatbe aBTOpbI MCCIEAYIOT BOMPOC BIMSHUSA BETPOBOW HAarpy3ku B TOpELl
3[aHUSI HA HANpsKeHHO-Ae(GOPMUPOBAHHOE COCTOSIHUE (DEpM TMOKPBLITUS B TOPLEBBIX CBS3EBbIX
Oaokax. TpaauIMOHHO, JUIsi BOCIIPUATHS BETPOBOIO JIABJICHUs B TOPELL 3/[aHusl, B YPOBHE HUIKHUX
nosicoB  (pepM MOKPBITHUSA, MOCPEACTBOM JIMCTOBBIX IIAPHUPOB Ha (aXBEPKOBBIX KOJIOHHAX
YCTPaUBAIMCh FOPU3OHTAIbHbIE CBsi3eBble (epmbl. [loscamu 3TUX CBsA3EBBIX (epM ObLIM HUIKHHUE
nosica camMmux (epM MOKPHITHS, a pelleTKa MPOEKTUPOBaIach JOMOJHUTENbHO. [lanee, ornopHbie
peakLMi TOPU30HTAIBLHBIX CBS3EBBIX (hepM OT BeTpPOBOW HArpy3ku, uyepe3 CBSI3U B IJIOCKOCTH
KOJIOHH, mepeaaBanuch Ha (yHaament. OaHako, BOMPOC O TOM, YTO HHIKHMH mosc (epMbl
MOKPBITUS BHIMOJHAECT (DYHKIMM TOsica U CBA3CBOH (epMbl M YTO YCHJMSI OT BEPTHUKAIbHOM
Harpy3kd B HEM CYMMHPYIOTCS — He paccMaTpUBaJICs.

KmoueBbie ciioBa: depma MOKpbITHS, JIMCTOBOW ILIAPHUD, CBS3EBOM OJIOK, HAarpy3ka, OrnopHast
peakius, paxBepk.

BBeagenue. ABTOpbI 9TOW padOTHI /IeNAIOT MOMbBITKY OLIEHKH BIUSHUS BETPOBOTO JIABJIEHUS B
TOpeL, MPOM3/JaHusl Ha HANpPsKEHHO-AEPOPMUPOBAHHOE COCTOSHUE (PEPM MOKPBITUS B TOPLIEBBIX
CBsI3€BbIX OJ0KaX.

AHANH3 MNOCJHEAHMX HccaeaoBaHuii W nybaukaumii. [lpumepoB nybnukaumii B
JUTEPAaTYpHBIX MCTOYHMKAX OLIGHKM BIMSHUS BETPOBOIO [aBJEHHMSI B TOpell 3[aHHUsl Ha
HarnpsKeHHO-1e(GOPMUPOBAHHOE COCTOsIHME (epM MOKPBITUI B CBA3EBBIX TOPLEBLIX OJI0Kax He
oOHapyKeHo.

LHeabo padorebl sBisercs pa3paboTKa METOAMKHM KOJIMYECTBEHHOW OLIEHKM BIIMSHUSA
BETPOBOIO JIABJICHUS B TOpEL MPOM3JaHUNH Ha HaNpsHKeHHO-/1e(OPMUPOBAHHOE COCTOSIHUE (epM
MOKPBITHS B TOPLIEBBIX CBS3EBbIX OJIOKaX.

PesyabTatel nccaenoBanmii. OnpenenuM ycuiaus B CBA3eBbIX (pepMax 1Mo HWKHHUM mosicam
(depM NOKPBITHS OT €AMHUYHBIX COCPEAOTOYCHHBIX CHJ1 BETPOBOIO JIaBJICHHUs B TOPELL IPOM3AaHus,
MPUJIOKEHHBIX B y3J1aX HHIKHEro Mosica CTPONUIbHBIX (epM (B ypOBHE JIMCTOBBIX LIAPHUPOB Ha
(haxBepKOBBIX KOJIOHHAX [0 TOPLIAM 3/1aHHS).

Ha puc. 1 npuBeseHbl reOMETPHUECKUE CXEMbI CBA3EBBIX (PepM MO HMIKHUM nosicam depm
MOKPBITHS C YCHIIMSMH B MX DJIEMEHTaX OT €IMHMYHOM Y3JI0BOW Harpy3ku BETPOBOIO JIaBJICHHS B
TOpell npoM3aanus i TUNnoBbiX npoJieros 18, 24, 30 u 36 m. Pacnonaras e AMHUYHBIMU YCUITUSIMU
B 2JIEMEHTaX CBsI3eBbIX (epM sl JIIOOBIX THUIMOBBIX MPOJIETOB JIEFKO OLEHUTH BIMSIHUE BETPOBOIO
JIaBJICHUS B TOPEL| MPOM3JaHHs Ha HaMpPsIKEHHO-1e(POPMUPOBAHHOE COCTOSIHUE (PepM MOKPHITHS B
CBSI3€BBIX TOPLIEBBIX OJI0KAX.

UccnenoBanue npoBo UM Uisi IPOM3JaHUS CO CEYIOLMMHU UCXOHBIMU JTAHHBIMMU:

1. Paiion cTpoutenncTBa — r. Kpamaropcek;

2. [Iponer pamsbl L =36 m;

3. llar pam B = 6 m;

4. [llar xojoHH TOpLEBOrO (haxsepka By = 6 m;

5. XapakTepucTuyecKoe 3HaYeHHE BETPOBOIO JaBiieHUs wy = 47 kH/M’ [2];
6. BricoTa nomenenus uexa Hy =12 wu;
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7. Yim = 1.035 — ko3P PUuMEHT HAACKHOCTH MO NPEAEIBHOMY Pacu€THOMY 3HAYEHUIO BETPOBOM
Harpysku [2];

8. 7, = 0.95 — ko3hPULIMEHT HAICIKHOCTH 110 HA3HAYCHHIO [4];

9. Cp; — xo3dhdunueHT BoICOTHl coopyxenusi [2], Ha Boicote 0.5-Hy = 0.5:12 = 6 m 3HayeHHe
Ch1 = 1.65;

10. Cpz — x03(dduLMEHT BBICOTHI coopykeHus [2], Ha Beicote Hy + hy =12 + 35 =155 wm
3Hauenue Cpr = 2.0;

11. hy, =3.5 M — BbIcOTa PepMbI HOKPBITHS C OPUEHTUPOBOYHOMN BBICOTOM MapaneTHOH CTEHKH;

12. R, =240 MIla — pacueTHOE CONPOTUBIICHUE CTAIU NMPUHATOTO KJjacca Mpo4yHocTH [1].
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Puc. 1. Cxema cBd3eil o HUKHUM TosicaM GepM M YCHIIMH B UX JIEMEHTax OT €AMHUYHBIX
Y3J10BBIX CHJ1 BETPOBOIO JIaBJIEHHS B TOPELL OJIHOATAKHOTO MPOM31aHHUs
Jutst iposietoB 18, 24, 30 u 36 m
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Toraa dakTHyeckoe y3J10BO€ BETPOBOE JaBJeHHUE B TOpell 34aHus (puc. 2) Oyaer:
F= Wy y;,-,,-y,,-O.S'(Ch,: + Chz)‘B¢‘(0.5'Hn T h,p) =
=0.47-1.035-0.95-0.5-(1.65 + 2.0)-6-(0.5-12 + 3.5) = 48.1 kH. (D

Puc. 2. Cxema pacnpejienieHusi BETPOBOIO JaBJIEHUS B TOPELL MPOM3/1aHUsl 110 KOHCTPYKIMIM
Kapkaca
a — cXema TOPLEBOro CBA3EBOTo 0JI0Ka; 6 — 0JIs1 BETPOBOIO JaBJIEHUs B TOPELL TPOM3IaHMs,
NPUXOAAIIAACS B YPOBEHb FOPU30HTAIIBHON CBA3€BOM (DepMbl 10 HUIKHUM NosicaM (epM MOKPbITHS
1 — epMbl OKPBITHUS; 2 — BEPTUKAJILHBIE CBA3U MEXKy epMaMu; 3 — pacKoChl
rOPU30HTAILHOMN CBSI3€BOM (hepMbl 110 HHIKHUM NosicaM (pepM MOKPbITHS
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Jis cBsizeBoit epMbl npoaeToM 36 m (puc. 1) MakcHMalabHOE pacTArMBaiolllee YCHJIUE B
nosiceé OT €JAMHUYHON TOPU30HTAIBHON Y310BOM Harpy3ku cootBeTcTBYeT 4.95, a (akTuueckoe
4.95'F = 4.95-48.1 = 238.1 xH. Ycunue B HwKHeM mosice (epMbl MOKPLITUS B 3TOM NpUMeEpe
coctapisier 1104.5 xH, a ceyenue Obuio npunsito u3z T 17.5 WITI1, 4 = 47.5 e’ yCIIOBHE
npounoct N/(A*R,) = 1104.5/(47.5:24) = 0.97 < 1.

YBenuueHue ycuiaus B HWKHEM rosice epM MOKPbITHs B CBA3EBOM TOPLEBOM OJI0KE 3a CueT
BETPOBOIO JIaBJIEHUs B TOpElL Mpom3aaHus Ha BeauuuHy 238.1 xkH npuBeno K cymMmapHOMY
N=1104.5 kH + 238.1 kH = 1324.6 kH.

Cnenyer 3aMeTHUTh, 4TO (PYHKIMIO Mosica CBA3€BOW ()epMbl BBIMOIHAET CaM HWXKHUN TOsC
(bepMBbl OKPBITHS, CEUEHUE KOTOpOro B npumepe npunaro u3 T 17.5 IUT1 ¢ miowmaapio ceyeHus

A = 475 cev’. CosMmeleHue JBYX (YHKUMH B OJHOM DJIEMEHTE IMPUBEIO K HU3MEHEHUIO
HanpsbKeHHOro coctosauus N/(A-R,) = 1324.6/(47.5-24) = 1.27 > 1.
BeiBoasbI:

1. K d¢epmaMm mNOKpeITHS TPOMBILUICHHBIX 37aHWH B TOPLEBBIX CBA3EBBIX OJI0OKax
CJIe/lyeT 0COOBIH 1M0/1X0/1 B OLIEHKE HANPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS B HUX.

2. llpemmaraemas MeTOAMKa TO3BOJSIET MPOCTO  JiaTh  OLEHKY  HANpPsSHKEHHO-
ne(OpMUPOBAHHOMY COCTOSIHUIO (PepM TOKPBITHSI THIIOBBIX MPOJICTOB MPOM3JaHHUH B CBS3EBBIX
TOPLEBBIX OJIOKaX.
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OUIHKA HAITPYXEHO-JE®OPMOBAHOI'O CTAHY ®EPM INOKPUTTIB
OJHOITOBEPXOBHUX IMPOMHUCJIOBUX BYIIBEJIb B TOPUEBUX B'ABEBUX
BJIOKAX 3 BPAXYBAHHSIM BITPOBOI'O TUCKY B TOPELLb
BY IIBJII
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Qoecvka deporcasna akademis 6yoieHuymea ma apximexmypu

AHoTauisi. Y cTarti aBropd JAOCHDKYIOTh MUTAHHS BIUIMBY BITPOBOTNO HAaBAHTAXKEHHS Yy
Topellb OyiB/Ii Ha HAaNpPYKeHO-AehOPMOBaHUI CTaH GepM MOKPUTTS Y TOPLEBHX B’3eBUX OlOKax.
Tpapuuiiino, 118 COPUHHATTSA BITPOBOTO THUCKY Y TOpeLb MPOMHCIOBOT OYAiBiIi, B PiBHI HHMKHIX
nosicis  ¢epM MOKPUTTA, 3a JOMOMOrOK JIMCTOBMX IIApHIpiB Ha (axBepKOBUX KOJOHAX
yIaIITOBYBAJIMCh TOPU30HTANBHI B s1i3eB1 pepmu. [Tosicamu uux B’si3eBUX hepM OyJIM HUIKHI MOSCH
caMux (QepM TMOKPUTTS, a pelniTka r[poekTysaiach aojarkoBo. Jlami, onopHi peakiii
FOPH30HTAJIBHUX B’sA3¢BUX (pepM BiJ BITPOBOr0 HABAHTAKEHHs, 4Yepe3 B’A3W Yy IJIOIIMHI KOJIOH,
repeaBaiuch Ha (PyHIAMEHTH.

[Ipy 1bOMY, MUTAHHS MPO Te, 110 HIKHIA Mosic hepM MOKPUTTS BUKOHYE (QYHKIIIO rosica
B’s13¢BOT (hbepMHU 1 1110 3YCHJUIS BiJl BEPTUKAIBHOIO HABAHTAKEHHS 1 BITPOBOTO FOPU30HTAILHOIO
HaBaHTAKEHHS MIJICYMOBYIOTbCSA — HE PO3riifaanock. ToMy HEOOXiIHO OLIHUTH BIUIMB BITPOBOIO
THCKY B TOpelb MPOMHCIOBOT OyiBli Ha HanpyKeHO-Ae(GOPMOBAHMN CTaH (epM TNMOKPHUTTS B
TOPLEBUX B’SI3€BUX OJI0KaX.

ABTOpaMH pO3pOONISETHCS METOAMKA KUIBKICHOT OLIHKK BIUIMBY BITPOBOTO THCKY B TOPELb
NpOMMCIOBUX Oy/liBe/b Ha HANPY)KEHO-1e(OPMOBaHUI1 CTaH (hepM MOKPUTTS B TOPLIEBUX B A3E€BUX
Osokax.

BuzHavaioTbesi 3ycwiUIsl 'y B’S3€BUX (epmax M0 HWKHIX nosicax ¢depM MOKPUTTs Bil
OJIMHUYHUX 30CEPEKEHUX CHJI BITPOBOTO THCKY B TOpPELlb MPOMMCIIOBOT OYAiBIl, IKi MPUKIAAEHI Y
BY3/1aX HHIKHBOTO MOACY KPOKBSHUX (epM — B PIBHI JUCTOBHX LIAPHIPIB HA (haxBEpPKOBUX KOJOHAX
1o TOpLAX Oy/1iBII.

Po3riisi1aloThesi TeOMETpUUHI CXeMH B’13eBUX (epM MO HMKHIX mosicax (pepM MOKPUTTS 13
3YCHJUIAIMHM B X €J€MEHTaxX Bijl OJAMHUYHOTO BY3/10BOTO HABAHTAKEHHs BITPOBOIO THUCKY B TOpPELb
NPOMMCIIOBOT OYAIBII s TAMOBHUX NMpoJiboTiB 18, 24, 30 136 m. OTpuMaBIIM OJAMHUYHI 3yCHUILIS B
ejqeMeHTax B s3eBUX (depM st Oy/ib-sKUX THIOBUX MPOJIBOTIB JIEFKO OLIHUTH BIUIMB BITPOBOIO
TUCKY Ha HAINpPYXeHO-/IeOPMOBaHUI cTaH (pepM MOKPUTTS Y B’ A3€BUX TOPLIEBUX OJIOKaX.

JUta npukiaay posriisHyTa npoMHucaoBa OyaiBis NPOIbOTOM 36 M 1 KDOKOM MONEPEYHUX pam
6 m, posramoBaHa B M. Kpamartopceky. [as B’a3eBoi ¢epmu npoabotom 36 m 3HaWIEHO
MaKCUMallbHe 3YCHJUISi PO3TArY B TMOsiCi BiJl OJMHUYHOIO TOPU30HTAJIBHOIO BY3/I0BOrO
HaBaHTaXEeHHs 1 PakTUUHE.

Cnin 3ayBaxkuTH, O QYHKLiO MOACy B’s3eBOT epMU BHKOHYE caM HWXKHIH mosc depMmu
MOKPUTTA, 3amac MiIlHOCTI SIKOTO 3 BpPaxyBaHHAM pO3PaXyHKOBOTO TIPaHMYHOIO HaBaHTaXKEHHS
ckiaB 3%. Ajie 3ycuuls B HHKHBOMY TOsici (bepM MOKPUTTS y B’S3€BOMY TOpLeBOMY 01011
30UTBLIYETHCS 33 PAaXyHOK BITPOBOrO THCKY B Topellb OyaiBmi. IloenHanHs 1BOX (QYHKIIA B
€/IEMEHTI HMIKHBOTO TOSCY MPUBOAUTH JIO 3MIHM HAMpPYKEHOr0 CTaHy — MepeHanpyKeHHs B
HUKHBOMY nosici ckiano 27%.

Jo depm nokpurTs npomucioBux OyiiBelb B TOPUEBMX B’si3eBMX OJ0Kax HEOOXiIHMN
0CcOoOJMBHH MIJXIA B OLIHII HANPYKEHO-1e(POPMOBAHOIO CTaHY B HUX.

3anponoHoBaHa METOAMKA JIO3BOJSE MNPOCTO JaTH OLIHKY HanpykeHo-Ae(opMOBaHOMY
cTaHy (epM MOKPUTTS TUIMOBUX MPOJLOTIB MPOMHUCIOBHUX OyIBeNb Y B’S3€BHX TOPLIEBUX OIOKaX.

Karwuosi caoBa: depMa NOKPUTTS, JUCTOBUN IIApHIp, B’A3¢BUN OJIOK, HaBaHTAKEHHS,
OnopHa peakuis, GpaxBepk.
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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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