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AHoTauisi. Y naHiii cTaTTi PO3po0JICHO iHXKe-
HEpHY METOJUKY BH3HAYCHHS 3YCHJb y 3BapHHUX
mBax (GJIaHICBOro 3’ €IHAHHS 3 peOpaMU KOPCTKO-
cti craneBux (epMm 3 TpyO (LMPKYJIBHUX MOPOXK-
HUCTOrO Tepepizy eneMeHTiB). Posrisayro (ian-
1IeBi 3’€THAHHS MOSICIB (pepM, B SIKUX BUHHUKAIOThH
3yCHIUIS pO3Try. MeToauky moOyaoBaHO Ha po-
Oouill TiMmoTe3i, IO 3yCWIUIS PO3TIATy clpuiiMae
3BapHUN ILIOB 1O TOPLIO TPYOH, SKHH NPHETHYE
TpyOy mo (maHI, i 3BapHi MIBU MPHUETHAHHS pe-
Oep kopcTokocTi 70 (uianisa. Taka KOHCTPYKILis
¢maHns 3 XpecTonogiOHMMH Bpi3aHMMHU pedpamu
JKOPCTKOCTI JIO3BOJISIE PIBHOMIPHO TiepelaTH 3y-
cwutsl BiA QuiaHmsg M0 TpyOuaTHX €JIEMEHTIB CTa-
neBux ¢epMm. B Takomy By3di mepenmada 3ycuinis
BifOyBaeThCsl 4epe3 3BapHI IIBH Bif (uaHus 1o
Bpi3aHUX pebep JKOPCTKOCTI Ta 4Yepe3 3BapHi MIBU
npueaHaHHs TpyO a0 ¢uanisg. MeToauky mo0ymo-
BaHO Ha PoOOYMX TiNOTe3ax, 1o Meple, o 3yCHII-
TSl PO3TATY CIPUHMAETHCS 3BAPHUMH IIBAMHU TI0
TOPIIO TPYOH 1 TIO TOPIIM XPECTOTOMIOHNX pedep
JKOPCTKOCTI 3a 3aKOHaMH YMOB piBHoBard. [[pyra
rinoTe3a MpUiHATa Taka, IO 1O TOPLIO TPyowH,
3YCWUISL Y 3BapHHX IIBaX PO3MOIIISIOTHECS HEPiB-
HOMIPHO — MPSIMO-TIPONIOPLIHHO BifgcTaHi Bix 00
Ta TO 3BapHOTO IIBA MO KOHTYPY TpyOu. OTpumani
AQHATITUYHI 3aJIEKHOCTI PO3IOAUICHHS 3yCHIb B
3BapHHUX IMIBaX MDK pedpamMH >KOPCTOKOCTI 1 TPy-
0ot0 B MicTi mpuenHaHHsi 1o ¢umaHis. Takox
OTpHUMaHI aHAJITHYHI 3aJIEKHOCTI HEPIBHOMIPHOTO
PO3MOITICHHS 3yCHIUIS 110 3BapHHUM IIIBaM IO TOP-
IF0 TPYOH B MICTi TIpueAHaHHS 10 (hianms. Buss-
neHi epeKTH MiATBEpHKEHI PO3paxyHKOM Mpoc-
TOPOBOi MozeNi (IAHIIEBOTO BY3Jy 3 Bpi3aHUMH
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y 3BapHUX IIBaX MPHEIHAHHS 10 (raHms TpyOua-
TOTO eJIEMEHTA 3 BPi3aHUMH peOpaMu KOPCTOKOC-
Ti.

Metoauka yHiBepcaibHa 1 Moke OyTH po3mo-
BCIO/DKCHA Ha KUTbKa THITIB KOHCTPYKTHUBHUX pi-
IIeHb (DJIAHIICBUX BY3JIiB CTAICBUX (epM.

Kuarouogi ciioBa. ®aHIeBi By3/Id; HapyXeH-
HS, 3BapHI IIIBH; PO3PaxXyHKOBI 3YCWLIS; CTaJICBi
dbepmu; TpyOUaTi cTaneBi eIeMEHTH; pedpa jxopc-
TKOCTI.

I[TOCTAHOBKA ITPOBJIEMU

JlocmipKeHHsT  T03BOJISIIOTh BU3HAYHMTH He-
PIBHOMIPHICTh PO3MOAUICHHS 3yCHJIb Y 3Bap-
HMX IIBaxXx 1, BIAMNOBIJHO, MaKCHMajbHI Ha-
MPYKEHHSI B 3BapHUX IIBaX 3’€IHAHHS TPYO i3
¢dmannsmu. JlaHa cTaTTsA MPUCBSYEHA BH3HA-
YEHHIO PO3PAaXyHKOBHX 3yCHIb Y 3BapHHX
mBax (raHmeBux 3’€qHAHb 3 BPI3aHUMH PeO-
pamu.

AHAJII3 ITOITEPEJHIX JOCIIIPKEHD

IcHyIOTH BiOMI HOpPMAaTHBHI JOKYMEHTHU
JUIsL PO3paxyHKY (DIIaHIIEBUX BY3/IIB pPaMHHUX
KOHCTPYKLIN TpU Hepeaadi 3HAaYHUX 3THMHAJb-
HUX MOMEHTIB 4epe3 Taki By3nu [1,2,3,4]. Po-
3po0JIEHO HOBI METOAMKH PO3pPaxyHKy (iaH-
LIEBUX 3’€IHaHb CTajeBUX pam [5,6,10, 11,13].
€ HEOOXIiTHICTh MPOBECTH TONATKOBI JIOCIi-
JDKEHHS JIJIT HOBUX KOHCTPYKTHBHHX PIillICHb
ctaneBux pam depm i kymomis [7,8,9], Ta mus
BY3JiB yHiKambHUX crniopyn [10,14]. HeoOxin-

n PN

HICTh BJIOCKOHAJICHHS PO3PaXyHKOBUX IOJIO-
JKEHb OOYMOBJICHa TaKOX BCTaHOBJICHHSM
JIHACHOT poOOTH BY3JiB MICIS JTOBTOTPHBAION
eKCIUTyaTallii Ta Ipu pPO3paxyHKy BY3JiB Ha
XKuBYJicTh [10,12,14].

BaxxnuBUM € PO3BUTOK MPOTPaMHUX MPO-
IYKTIB METOJOM CKIHUCHHHX EJIEMEHTIB st
pO3paxyHKy By3J0BuX 3’enHaHb [5,10 15,16]
Ta TIOPIBHSHHSA OTPUMAaHHX pE3yJbTATIB 13
aHATITHYHUMH MeToAaMu. JlociiKeHb HepiB-
HOMIPHOCTI PO3MOJUICHHS 3yCHJIb y 3BapHUX
mBax (hIaHIEBUX 3 €IHAHb 3 BPi3aHUMU ped-
paMu KOpPCTOKOCTI TpyOdarux (epMm HexocTa-
THHO. TOMy BUHHMKa€e HEOOXiHICTh MPOBEICH-
HS JIOJJaTKOBHX JOCJIDKCHb ISl aHaTi3y Ta-
KUX 3’€aHaHb. € BaXKJIMBUM BU3HAYEHHS JIHC-
HOTO pe3epBy HECYdOoi 3AaTHOCTI (hIIaHIEBHX
By3TiB (epM i3 ypaxyBaHHSM IOYATKOBHUX
HEJIOCKOHAIOCTEH 1 Ae(PEeKTIB, OTPUMAHUX ITi]T
gac ekcruryararii (puc.1).

OCHOBHE JOCJIJKEHHA

Posrisiremo By3noBe (iaHIeBe 3’€IHAHHS
13 Bpi3aHUMH peOpaMH KOPCTKOCTI TOSCIB
dbepw™ (puc.1,2).

[Ipuiinaro, mo B TpyOax pajiycoMm Mo 30B-
HIIIHBOMY JiaMeTpy (7, ) Jl€ 3yCHIUIA pO3Ts-
ry. ®nanni Bukonani 13 cram 09I'2C, crans
TpyO - 3TiIHO TEXHIYHOI crienuQikarii Ipoek-
Ty. @nanHIi MarTh Bpi3aHi pedpa KOPCTKOCTI
(puc.1).

Puc. 1. CraneBi OHMHKOBaHI KOHCTPYKIUIi 3 TPyOUaTHX €JIEMEHTIB I aBTOMAaTUYHUX CHCTEM YIPaBIIiHHS

JIOPOXKHIM PYXOM.

Fig. 1. Galvanized steel structures made of circular hollow sections (CHS) elements for automatic traffic

control systems.
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Puc. 2. 3aranbHa reoMeTpUYHA CXeMa IS pO3PaXyHKY PO3NOAIICHHS 3yCUIIb y 3BapHOMY ILBI TPYOH

1 hanIs.

Fig. 2. General geometric diagram for calculating the distribution of forces in the weld of the CHS-element

and flange.

®dmanni npuegHaHi 10 pedep KOPCTKOCTI 1
10 30BHIIIHBOMY MEPUMETPY TPYO BEPTUKAIIb-
HUMHU 3BapHUMH mBamu (/. = zd,. ). Kpim To-
ro, pedpa »OPCTKOCTI NpHUEAHAHI JO0 TpyOu
MOB3/IOBXKHIMH IIIBaMH, 110 3a0e3neduye nepe-
Jady 3yCWIIS piBHOMIPHO Ha TpyOy, TOOTO He
TUTBKH 32 PaxXyHOK 3BapHUX IIBIB MO TOPITO
Tpyou.

3a pobouy rirnoTe3y NpulHSATO, 110 Mepea-
Ya 3ycusuis Bia ¢uiaHs 10 TpyOu BinOyBaeTh-
Csl CHAMETPHYHO TI0 Bici 00JITa, sika MPOXOAUTH
yepe3 HeHTp ¢uanus. Ilepenadya posrsryrouo-
ro 3ycwis (N, ) B 3BapHOMY IIIBi TIO TOPLIO
TpyOU MpsIMO MPOIOpIIiiiHA BiACTaHi Bijl IEHT-
py OonTa 10 30BHINIHBOTO 3BAPHOTO IBA IO
TOPIIO TPYOU (pHC.2) NP MOTOYHUX 3YCHUILISAX

Y WBL Ny, iy -

a
Naﬁvtr =Nl‘ﬁ4/tra_1_ (1,a)
i
Nl‘ﬁ/vtr a
Ny =4I N dly :41— J' _dlftr (1,6)
/ fir l, 4a;

fir
Ipu BigHOWeHHSIX dl g, =1da, aidfB=r,da,

.
df=-"da maeMo:

a;
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lhr Zﬂ
4N, ¢ 4N, "
N, =——wir J‘ ﬂaidﬁzﬂal J' dp
b o a ) |
N (1)
Ny = ks 2_[ _1rtrda
1ftr 0 a;

3araiibHa JJOBKMHA 3BapHOTO IIBA IO TOP-
1o Tpyou (/4 ) Oyne:

am
lﬁr = 411ﬁr = 87’”, I da = 8rtram (2,3.)
0
3 po3paxyHKy B OJHOMY CEKTOpi BiIMOBIi-
HO 1o 1 Gosra:

am
Wy =21, [ da=2r,a, (2.6)
0

N,
B dopmynax (1) sx —

- MO3HAYEHO
1 fir
MPUBEICHE YCEPEAHEHE 3YCWIUIS Y OJIWHUII
JIOB’KMHU 3BapHOTO LIBAa — NpPUBEJIEHUN Mapa-
METp 3yCHJUISL Y 3BapPHOMY IIBi IO TOPITIO TPY-
ou.
PiBHOBara 3ycuiib 3BapHHX IIBIB Ta pO3Ts-
T'YI0UOro 3yCHJUIS B 00JITaX Mae 3aIuc:
Nﬂ:4th=4letr+8Nwrl' 3)
Npt = Niyyr + 2N,
PiBHOBara 3ruHaJIbHUX MOMEHTIB BiTHOCHO
LIEHTPY 3BApHOTO IIBa 1 LEHTPY (UIaHIs Mae
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B
th(rtr + al)_rterwtr _Nwrldﬂ <0

Ny 4)
S

Npay =Nyyyyd g <0> N,y 2

B kpaiinix ¢opmyrnax BBeICHI MO3HAYCHHS:
Ny, - 3ycuiuis y ogHoMy 60iTi, N, - 3yCHi-
751 y OIHOMY 3BapHOMY IIBI IO TOPLIO pedpa
YKOPCTKOCTI 3 OJTHOTO OOKY BiJI LICHTPY.

Takum unHOM, piBHSHHS piBHOBAry (3) 1 (4)
YTBOPIOIOTh CHUCTEMY 3 JBOMAa HEBIJOMUMHU:
N lwr > M lwtr -

3 piBHsHHSA (3) 3HAXOIUMO CITiIBBITHOIICH-
HS MK 3yCHJUISIMH B 3BapPHHUX IIIBaX I10 TOPITIO
TPyOH 1 1O TOPISAM pedep KOPCTKOCTI (IIaHIs

thal _Nwrldﬂ <0
2Nwrl = th _letr (5)
letr = th _2Nwr1

[TincraBuBmm piBHsHHS (4) B (5), OTpUMYy-

€MO DPEKYpeHTHY (opMyny BH3HAUCHHS 3Y-
CUJLIA B 3BApHUX IlIBaX:

a
N1 = Npy —2thd—1

S
a
Niwer =Ny l_zﬁ (6)
letr — 1_2i
th dﬂ

OCHOBHI TO3HAYEHHS JII TEOMETPUYHUX
XapaKTepUCTHK By3jla HAcTymHi (puc.2): r,.;
d, - BIANOBIOHO pajlyc Ta JlaMeTp Tpyou
30BHILIHBOTO KOHTYPY; a;; d,,; 4, - MIHIMa-
TBHI BIACTaHI BiA UeHTpY Oosrta A0 Tpyom
(BT) — (@), BigcTanb AOTHYHINA 10 30BHIII-
HbOTO KOHTYpY Tpyou (BN) — (a4, ), BiacTaHb
JOTHYHIA JI0 30BHIMIHBOTO KOHTYPY TpyOH
(BM) - ( a,,), a; - 1OTO4YHA BIACTaHb BiJ IICH-
Tpy O6onTa no Tpyou. KoopauHatu TOUKH 1IEH-
Tpy 6oxta (-). B no3naueni uepes xy,; y, . Bia-
MOBITHO KoopauHaTH ()M - mo3HaveHi depe3
Xy s V> @ TOUKH ()N -, 5 v, .

Biacrani Big nentpy Oonrta mo TpyOu 3a
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puc.2 OynyTh pH a,, =a,, .

a :\/(xb — Xy )2 +(yb — Y )2
am =\ =5 > + (7 = ) (7)

2 2 2
am:\/(rtr"'al) Ny :\/(21/}}"11 +a1)

Kyt Haxuny oci 0onta A0 rOpHU30HTAIBHOL
oci TpyOu npuitasiro (o, =a,, =7 /4):

MaxkcuMaabHUH KYT 10 TOYKU JOTUYHOI BiJl
ueHtpy 6onra (¢, ) - Oyne 3HaiineHuii 3 cmiB-

BITHOIICHHSI CTOPIH NPSMOKYTHOTO TPUKYT-
Huka A BMO:

Tiy
(rtr + al)
1 (8)
4
Ttr

Biacranp Big neHTpy 00aTa 10 TOYKH JI0-
TUYHOI 10 30BHILIHBOTO JAiaMeTpy TpyOH BH-

3HAYUTHCSA 3 MPAMOKYTHOTO TPHKYTHHKa A
NCO:

cos(a,,) =

cos(a,,) =

=+ 5o cosa )+ rsin?
ay =\\a + 1y — 1. COS &, Iy SN &,

2 2
a; :\/(al+rtr) _2(a1+rtr)rtr cosa; + 1y
2
a a a
n (—1+1j —2[—1+1)cosan+l
Ttr Ttr Ttr

[ToTouHi KOOpAMHATH BiICTaHi BiJ] LEHTPY
6onra (1)B no Tpy6wm ( a,,,, ) Big Touku (1)N g0
touku ()M uepe3 Touky ()T 3amexarp Bix
KOOPJMHATH TOYKH Ha 30BHINIHBOMY KOHTYP1
TpYou (x;,. ; v, ) 1 KOOpAUHAT LEHTPY OouiTa:

)

ai :ainm Z\/(Xb —xm)z +(yb _yitl")z

BinmoBigHO BifcTaHb BiJ HEHTPY OoiTa 10
MMOTOYHOI TOYKH Ha 30BHINIHHOMY JiaMETPy
TpyOU TaKoX MO>Ke OyTH 3amnvcaHa Takx:

2
af ~(ar +8,) =it = (i =0, 0, =13, (1-co52).

af —af =2a1A, = A} =1y =17 = A7 + 24,7,

Tomi a? =af +2A,a; +2A,r,, 1 y ckopoue-
HOMY BHIJISIII OCTaHHsS (opmyna HaOyBae BH-
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ny

a; :\/6112+2Ar(a1 +V[r) s

abo:

Gi _ jypl] lr g (1-cosa;)
4 a\aq
a 1 (10)

1420 fr iy (1-cosa;)
NG|

Po3paxyHkoBa JOBXKHMHA 3BapHOTO IIBA B
uBepTi TOpuUs TPYOHW, (/p)3 ypaxyBaHHAM
dbopmynu (2 1 8) Oyae MaTH BUTIISI:

/
Lir _ 2a,, = arccos(L)
Ty 1+ ﬂ (1 1)

Tir

[ToBeprarouucs 10 piBHAHHA (1,B), 1 3HarO-

. N, I fwtr
gy (10), MoKHa BITHOCHE 3HAYCHHSI ———

h i
3BapHOMY IIIBI 1O TOPIIO TPYOM BU3HAUUTH 3
BITHOIIIEHHS:

a
7 Ca
Ny = leWtr & 2_[ —da
Zlftr 0 a;

Nygo.o %
Ny =222 do (12)

llﬁ tr
B L7 L (1-cosq;
q\9

BianoBigHO HampyXeHHS B 3BapHOMY IIBi
IIPU KaTeTi:

("7
Nlﬁ/\/tr _ 2k 1,

kichp % (13)
S kr_[\/1+2r”[r”+l](l—cosai)da
0

a \ 9

BinHomieHHs AIMCHOTO 3yCHIIIS Y 3BapHO-
MY WIBi IO IPUBEICHOTO 3HAYCHHS € BEJIMYHHA
nocriitHa, 3a ¢popmysnoro (11) crig BpaxyBaTtu
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a; :\/a12 +27, (1-cos a[)(al +rt,) . Tenep BimHO-

a; . o
meHHs (—4 ) Ma€e aHAITUYHUAN 3aIHC:

a
[
A _ 2a,, .
Tty
am
Niwir _ Ny _ 1 Iﬂda (14)
lewtr 4N1ﬁ4/tr 2am 0 a;
OcTaTo4yHO
N
Nlﬁ/vtr =2a,, a—WW
EP
a

[ToTouyHe BiTHOCHE 3HAYCHHS 3yCHIUIA B 3Bap-
HOMY IIB1 Oyze

Nojfor @ Nefr a%
N a1 2 N
J.mﬂda
0 @ (16)
Nofwr _ 204 a
Niywir Oj.aida ai
4

[TpoBeaeH1 YnCIOBI JOCHTIIKEHHS TTOKa3HU-
Ka (akropy 3MIHM 3yCWJIb y 3BapHOMY IIBi
(16) B 3ameKHOCTI BiJl PO3MOIIJICHHS IO JIOB-
KHMHI 11Ba, MPEJICTaBleHl y BUTIAAL rpadika,
JIMB. pucC.3.

JlocmiKeHHs, SKi 3IMCHIOBAJIUCSA B KOM-
wiekci IDEA STATICA 20.1.3471.1 [16],
MOKAa3ajy, M0 PO3MOJIICHHS 3yCHIb IO JOB-
JKWHI 3BapHOTO I1Ba BiIOYBAIOTHCS HEPIBHOMI-
PHO, HEPIBHOMIPHICTh PO3MOJITICHHS CYTTEBA,
TaK SIK MaKCHMaJbHI HalPY)XCHHS TEPEBUIILY-
I0Th MiHIMaJIbHI B 2 pasu.

Bukonani TTOCJII HKEHHS (braHIIEBOTO
3’€¢JHAHHS METOJIOM CKIHYCHHUX €JIEMEHTIB
MOKa3aJI, 1110 iICHYIOTh TIEBHI KpaiioBi eexTH,
K1 MIATBEPANIIN CIIJIECK HANIPY)KEHb
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Necfor
N

Puc.3 3mina akTopy 3ycwiib y 3BapHOMY ILIBi B 3aJIEKHOCTI BiJ pO3MOAUICHHS O TOBKWHI LIBa
Fig.3 Changing of the forces factor in a weld depends on it length distribution

rpadik 1 - npu ﬂ=0,5; rpadik 2 - npu ﬂ=0,3.

Tir Tir

o . v
Puc.4 HepiBHOMIpHICTh pO3MOIITICHHS 3yCHIIb B 4-001TOBOMY (hiIaHIICBOMY 3’€[IHAHI CTAJICBUX TPyOUaTHX

(depM B HIDKHBOMY MOsICi. 3MiHa HaMpy>KEeHb M0 TOPLUEBOMY CTUKY (IaHIEBHX IUIACTHH 1 TpyOH A0 2
pasis.

Fig.4 Uneven distribution of forces in the 4-bolt flange connection of steel CHS-trusses in the lower chord.
Stresses changing at the end joint of flange plates and CHS up to 2 times.

TakuM 4MHOM, KOJH BiJJOMI BCl XapakTepH-
CTHKH 3BapHOTO IIIBA, 3alpPOIIOHOBAHO HACTY-
MHUW TIAXiJ TepeBipKH Hecydoi 3AaTHOCTI
3BapHUX IIBiB ¢uiaHieBoro 3’exHanns. Cyma-
pHE 3HAUEHHS BEPTUKAIBLHUX TOPU3OHTAIBLHUX
IIBIB MpUETHAHHS pedep KOPCTKOCTI (praHIsa
MO3HAYEHO Yepe3 Z Lyfij » IPY KaTeTI IIBAK 4. .

k=8

3aranpHa pOo3paxyHKOBA JIOBXHHA 3BAPHOTO
1IBa MPUETHAHHS TPYOH 110 (pJIaHIIS TTO TOPITFO
TpyOU Mae aHATITHYHUI BHpa3 3TiJHO MpoBe-
JIEHUM JTOCIIDKCHHSIM 1 MPUWHATHM TioTe3am
3a hopmymoro (11):

h fir = 2@ 13y = 1. arccos( ), IpU KaTeTi

1+

Ty

3BapHOTO LIBA - K 1.

CyMapHa TUIoIIa 3BapHUX IIBIB MPHUETHAH-
Hs (raHIo 10 TPyO depe3 pedpa KOPCTKOCTI
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B 3aJIEKHOCTI Bijl MOJISAPHOI KoopAauHaTtu KyTra 0 <o <, TOUKH 3BapHOrO IlIBa Ha TOpLI TPyOH:

175

150

125

100

75

Oyne
Ayp = Ay + Ay = D Ly o + 4(kf1)llﬁwr
k=8

[Mpu nii 3ycwmns po3tary - N, B mosci
bepM, po3paxyHKOBE 3YCHIUIS, SKE IEePEelaETh-

cst 1o (aHus yepe3 pedpa sxopcTrocTi (N, 4. )

1 syeriuist (N,,p. =4Ny,,p.), AKS CIPUHMAIOTH

3BapHi MIBU TI0 TOPLIEBOMY KOHTYPY TPYOH -
OyayTb BH3HAuuTHCA 3 (opMyn piBHOBAru
(5,6):

a
Niyer = Npy 1—2d—1

Y
Nowwr _|_p 4 (17)
N, dg
Ny.a
Nwrl2 ;t !
S
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BusHnaueHnHs MIIIHOCTI 3BapHOTO IIIBa Tpeda
BUKOHYBAaTH 13 YpaxyBaHHSAM HEPIBHOMIPHOCTI
PO3MOAUICHHS 3yCHIb B 3BapHOMY IBa, (op-
Mmymna (16,17).

BMCHOBKMU I ITEPCITEKTHMBU
IMOAAJIBIINX JOCIIIIPKEHD

Teopernunuit migxig po3poOneHo i
OUTHIII TOYHOTO PO3pPaxyHKY 3BapHHX IIBIB
¢naHneBUX 3’€qHaHb 3 BpI3aHUMHU peOpaMu
KOPCTKOCTI cTaneBux GepM 3 TpyOUacTux
MOPOKHUCTUX €TICMEHTIB.

HoBa MeTomuka po3paxyHKY [a€ MOXKITH-
BICTh BHM3HAYUTHU HEPIBHOMIPHICTH PO3MOIi-
JICHHS 3yCWIb B 3BapHHUX IIBaX IPUETHAHHS
¢drnanmeBoro 3’€IHaHHS A0 TPyOYaCTUX elie-
MeHTIB. [TOpiBHSHHS pe3yabTaTiB JTOCHIIKEH-
HS 3 pe3y/ibTaTaMd PO3PaxyHKY By3Ja METO-
JIOM CKIHYEHHHUX €JIEMEHTIB IM0Ka3aJIl AKICHUNA
30ir.

Metoanka Moxe OyTH BUKOPUCTAaHA IS
PO3paxyHKy 3BapHHX MIBiB 0arato-00JTOBUX
(dbnaHIEeBUX BY3JIIB 13 peOpaMH >KOPCTOKOCTI
cTameBux (epM 3 eleMeHTaMH, SKi MaroTh
KpYTJIMd, KBaapaTHUM a00 MPSIMOKYTHUU IO-
POKHUCTHUI 3aMKHEHUH TIepepi3.
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Improvement of the method of calculation
of welds of flange joints with stiffeners of
steel trusses with chs elements

Serhiy Bilyk, Artem Bilyk,
Valeriy Nujnyy, Eugen Tsyupyn,
Tetyana Kluchnichenko

Summary. In this article, an engineering meth-

od has been developed for determining the forces
in the welds of a flange connection with stiffening
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ribs of steel trusses with the elements made of
circular hollow sections (CHS). Flange joints of
truss chords, in which the calculated tensile force
occurs, are considered. The methodology is based
on the working hypothesis that tensile forces are
perceived by the welded joint along the CHS-
element’s end, which connects the CHS-element to
the flange, and welded joints to attach the stiffen-
ers (ribs) to the flanges. This design of the flange
with stiffeners allows the force to be transferred
evenly from the flange to the CHS-elements of the
steel trusses.

In such a unit, the transfer of force occurs through

the welded joints from the flange to those cut-in by
the stiffeners and through the welded joints of the
CHS-element's end to the flange.

The methodology is based on working hypotheses.
First, the tensile forces are perceived by the welded
joints along the CHS-element's end and along the
end faces of the cruciform stiffeners according to
the laws of force equilibrium conditions: the forces
from the bolts are balanced by the forces in the
welded seams.

The second hypothesis is such that along the

ends of the CHS-element, the forces in the welds
are distributed unevenly: in direct proportion to the
distance from the bolt to the weld of the CHS-
element contour.
The analytical formulae of the distribution of forc-
es in the welded flange connection between the
stiffeners and the CHS-element of the trusses
chord are obtained. Also, analytical formulae of
the uneven distribution of forces in welds along the
ends of the CHS-element, which will connect it to
the flange, are obtained.

These patterns are confirmed by the calculation
of the flange unit with cut-in stiffeners using the
finite element method.

By two methods, a good qualitative agreement
was obtained in the numerical ratios of the uneven
distribution of forces in the welded joints of the
truss CHS-element attached to the flange. The
calculation method can be universal and extended
to several types of design solutions for flange
welded joints with cut-in ribs of steel trusses with
CHS-elements.

Keywords. Flange joints; stresses; welds;
tension forces; steel trusses; CHS stiffeners.
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