94040 BIHINRNL LOBLINIBNBM JIGN3IGLOSISOL 3(M03dT, 2021, Ne2(18)

Bsdmgsemage 389698eneds s LsdBbIdEM ©I3HMIIHYd

B0l Mbgymzgeosbo bmdrdo 3GmMBomgdolsysd
155399690 3MBLGHGMI30900L ETBsgdOL Fglisdemgdenmds

830mbsd my@sdgomo

malkhaz.dograshvili@atsu.edu.ge

356396 gogos6o
6> 80bgoxdy

93530 P96gmmol Lsbgedfonm wboggdlodgdo
J19050L0, LadoMmzgem

653630 30bbogreemos BMESEOOL obgz90eosbo dbddo
360m30m9d0bsgob bsddybgdanm 300bLHEwF30980L sdbsIdO, Fsoo gsdmygbgdol

J9bodargdenmds  bbgsslbbzs  Hodolb  1sddgbgdere  @s  bstgzmbldewnjzom
bsdmdsmgdol  Jgbermemgdol  dml;  bsh396980s  gmemsol  mbgamzgoeosbo
Abmdrgdo 36L& 3090000 dJ9bgdermdol by®bol domomso M30Mms@glmdsbo s
0500 89456037960 5 H9Fbmermgon®o 030L98980b bbgs sbsengdmsb J9sk9d0mo
365e0B0; 3mbbHGJ30900L ©s0BsYOOLIL gsdmygbgdryero Fggmogdgdol Hodgdo
Q5 85000 3IB00 S MsHYMR000 Fbs699d0.

bs33060m bo@dgagdo: ULsddgbgderm 3mbLbEAGJ30980, Tgbswmo  8996G098s,
360300, dbddo 3mb6LEON)J30900, H93026LGGXF300s.

dMEOM 396MH0omdo 9996908 mdgdO0L 29BMOEO 3903900
3608369mm3bs  29bs30MHMBGL  rommbols  3MBLEMYI30gd0L  FboM
3980myggbgdsl, Mo om0 MB03zgMLOEIMdOm, FosEro  LOIBHIOBEOD S
FgLodsdolo  3ealiBOZMMMBOm S0bLBGds. AoM©s 5d0ls, 500 Fodmygbgds
3609369crm3650 59306090l 339693 MdOL 350gdL. 53 FBEMOIZ, SE3 JYTPO0LOS
259mbB5300Lo s, HMYMOE dMEM Fargdo 535090 BoggdMdIdIOL sbooBds
3353965, LogoFmm 3ma3egdlgdol, L3mMEMMO EsMdSHIOOL, Lolofiymdm
3999MbgmdgdOL  MdOYIBHJOOL 0390l s,  2obloMIMGdOm, 390
396mdgd0l 093mbLEHMYII300LSL 56 Fo0sbs romMbol 3MBLEMd30900
399m09gbgds, 56 oo bsfioeo dmol wommbols 3mblEMmwdE0gdbyY.

OMAMO3 36Md0O0s, 9Ju3YsEo3E00l 39M0mMm©do Ggbmds-Boggdmdgdby
3mddgadl  Mrmym®E  3vdogo  (3mBLEHM™M30900L  Logmome®mo  imbo,
A996mmyommo  doasyzsb0mdgdol,  Lbgoslbgs  dmfymdogrmdols
fPmbs s Ubgs), s1g39 WMMIBOMO (JoMOls s MOMZEOLEASE AsdMf3gwr0)
©5330603900.

168



3. @mMaMddg0omo, 3. gogosbo, L. 80bwady

@ommbol  3mBLEBHM™J30900L  3OHM9JBHOMGOOL,  gosbas®odgdols o
53D gd0L 39dbmeMma00l 333900l bsFoMmms oligmo grommbm®mo
3aboEgdOL godmygbgds, HMAEGdOE Lodrgoegdsls Imazi3gdl I60d3zbgEMmaba
3993060gL 30b6LEHOY300L Fmbs, Mo@E, Mog0l FbMOZ, Fqod30Mgdl Gqbmds-
B53g0mdgdBy b  OBZ0MM3gRL. gl Lsgombo  goblszmmEmgdom
5939905 390 GgbmdgdoL M93mbLiEMHY300L MM s »BGmM 9o
36083690m35605 dggen G9bmdgdBg FoblamEo LaMmEols dmfymdobsls,
556 50 FgbMdYBOL Lodo® 339wl LB ZOEOL OBOEOMGIYO JoEISRO
2399BbBoo.

50 808560190000 dMM ergddo sg@o0vMme bgds mbga3goemosbo
Abgdydo  3mBLEHMWJ309d0L  As8myYqbgds, OMIgEms  oLYIBIWIdSE
oMHOMP  25dM0Ygbgds Lbgsolbgs mbgm3zgowosbo, Gmym®z ©os, olg
B539GH0wWo 3OHMBOO, 3500 JmMol, JMobm3zsbgdo, MmMELgdOHo 3mFqdo,
939096900, mmbzmmbs o6 dMyzomo dogrgdo s bbg. (6sb.1). 09d3e
X9 3093 5MLYOMBL 3000b3gd0 Fom 25dMYxBBaLy s LLOTYEOMMBILML
53539069000 (Pr1bakos 2011: 207).

Lik (B0

o v i
- | A AP
= ET =
&1 75

65b.1. mbgEzgEEosbo 3mBLGMIIgogdob sLsaJdE B38mygbgdrieo BeyogHamo

i




94040 BIHINRNL LOBLINIBNBM JIGN3IGLOSISOL 3(M03dT, 2021, Ne2(18)

99bmds-65390MdIBOL  25obM30L s FgBmIBOM©  JMBLEHMMJ309030
oo fowo  MFomogl bogbogm®  (odfigadl s Lozdom  FoMmorme
259m0ygbgds MmO 39bmM3zs60Lsb Fgggbowo  wgHmgdo, OHmMIgdos
JONAobgmob g9 mgdme0s Lo3gbgdols Lodwoegdom. gl BHMOOEOIEO
235055Y39BH0gds 13w gdsls 03935 3MMgJBHIL Bb3gslbgs G030l
£o0%0900 @ Y3gms GZ0MHM30L  Fom35¢0L0bgd0m FgoMbgl 33900l
RMM0, 9BIIAIM© 04b5L 2505939300 FgaMmgdol 3356d9d0 s Lbg.

330000L  dgMPBg30Lsls  (300MdY6,  Mmd  Lbgoolbgs  dMmgogols
3bmM3569d0L MomOIbMdS uEE
56 ogml 4-6-Bg dgBHo dmgw I
$o0G9%0. 0930 bdoe
3900bgg39d0  3Mbmzs6gd0l | FEEE
3300006 BoMMO 5 oMoaols

3M99303096¢3)0 8608369em3bs

239BOOEOS.
99-2  bBobobbg  boBggbgdo
9-99@®0sbo Bogbogm®mo

fodfiob  bgws s g3
LoMEHYJergd0  IFBIYOME0s
3M0obm3z56900Lo 56 bmdoo B
100-100 33 s ®smML Loljoom
10 99, bmwm @ysMmgdo s
3963dx9bgdo  Bmdoo  80-80
33 s 3gob Loldjoo 8 aJ,
@53 060836903650 BOHOOL PR
15390600 fmboom 20dmfzgmem \
Q5G30MM3L.

B3b. 2. 3. Jycrs0LBo, 5. FaHgmeols JmBsbyg, Bgbsdy
bsfigmdols 3ombegsbgdobispsb sBvawgdmEo
29©sbH30b 9-89¢B03bo GogbogrGo fadfjol
0wg396&gdo.

6036036 §F530gls o BMASI© Wommbol 3MBLEHMMJ30gdbY dmddgo
5G30003900L5256 Y39y MBOM FoMEH0350 FGLadegdg0s Lo3MMaMo
fmboom 998mf399w0 EZ0MH™M30L FJI30Mds, Mo3 Mo mos AbvydYIdo
0bg390e0560 3HMBOdOL 253myqbgdols dgdmbgzgzedo.

170



3. @mMaMddg0omo, 3. gogosbo, L. 80bwady

03Ol MbYE 39060 Abddo 3mbLEMmJ30gd0l ddgbgdermdsdo
2580yggbgdols IM9350 RoJBHMMO 2oBs30MHMDGAL: 56 ML LsFoMmm OO

bmdol  Lsdom3zol  dmdBogds;  JMBLEH®MJEo0lL  536Mgds  3MMIBOEOL
LOALYBdYJols qodm FJOOMIO0? 5ZOE0s s LBHGMOxI bgds; o MOl
LoFoMm oo Dm0l 53(g-LsG@obldm®mEM Lo gdgdol 4s0mygbgds;
9.5 »L39o Lodwdomgdol sGMLGdMds Lodmoegdsls 0degas Lodwdomgdo
fomodommml dogero Farols 2563s3mdsd0; 9139dGwmo  MgBmbEobs o
930BLEBHOMI300L  FgLodegdarmds;  3MBLEHOYJ300l  Fmbols Fgd0Mgds,
3aboEgdol 93mbMTos s LBb3s. Bosw0molom3z0l 39-3 bobsbBy BoBgzqbgdos

Mool Mbg3gEosbo  AbPydo  3MMBOMGIOLOHYSE  oaqdME0
39M35L900 Boagdmds.

5)

d)

Bsb. 3. Bbydo Mbge3zEEos60 Fmeaol 3MBLAMNIE0s, ©IFBEYdMOo
C-8533560 36Hm8oobspsb (3) @3 3GmBoEgdols BgghHhorgds Beemsmols isggbol
bsB2gsemgd00> (3).

171



043040 BIGANR0L  LOBLINIBNBM JBN3THLOSGISOL 3OIBT, 2021, Ne2(18)

Abdydo 3mbLE®MJ30900L alsdBIYdWs@ FJodwgds godmygbgdwyem
0gdbsl  Ubgooslbgs  BHodol  dggmmgdgdo:  Jsbhgdood o F96F0z9d0m,
dmdmbgdom, 9. mz30mbsbmsbbo beMebbgdom, dgfigdgom, sbgzg dsmo
3madobomgdoo (Kypakosa 2011: 47-52).

Bggbo sBMom, 00 Tgdmbggzsdo, vy JmBLEH®MJEosbg  dmddgo
QOAZ0MM3d  QQOEOs,  Fgodengds  odmyqbagde  0gbsl  dgmadom
39960905, 03939, 30Ol 3ol oMy Loldol 4sdm, gl 496339
L0dbgaggdMsbss 393d0MBMO.

36MdOE0s, HMI J9bscmo FggHmgdols Jodsmo ffoygbgdmero doMomswo
dmmbmgbos -  @ommbols s MIRgddH™  Fgbs®o  Fggmogdols
056505MB0IBZ0EIMds. 83 30MHMdOL 30390 Bofogols  Iglermengds
oM FoMImoagbl  LoMmmMegl, osb gl 3OHMBOEIGdO  FOMOMSPSQ
53BOIOME0s  dSEBIbIOMdIOBO @,  bmpoghom  Jgdmbggzsdo,
Q0SEIGAOMGOME0  BMEOEIOOLOYSD.  30MMdOL  dgmeg  Bofioeols

FgbOeEmgds 30 39633909 LoABYWYIOMBss  393F0MBMWO, MoEYD
dBoMgdmb, FMOHPOMB, 9M5E0MBENE  BsBosMmgdMb g  bozgmols

@omMbosb  253bsMo  Wommbol  A50bgdsE  WIRIJH0S, OGMIgEos
390dgds dsd3900L  3MBEIBEHMOE00L s@AOMWO A9BEIL, oS STobs, qu
bl dguydeol 3mbliE®J30sbg bbgs g@owgdols dogmomgdsl.

BmQ0gMH0 933093600l sDMom (bpyaka 1974: 342; yogzosbo 2016: 240-242),
39L53gdg0s 0lgmO FJOVGOOL Fgdbmemyools sddsgzgds, MMIgEros

LMo gdsls Ma3z39dL F0300Mm “YRgJB™ F9bs Lo dggMomgds.
90235605, M3 omMbol mMbgmzgwwosbo Abwddo  3GMma0mgdols

d9mgdom  Gggomgdolomzols  sMLgdMdL  dqlsdsdolo  Bgdbogo,
L5390MMAdEIM  FoLOEgdo s FJodEgds M3BH0TorMO  Fgdbmenmyools
53353905, FqLodsdoLo  3garg3gdoLs s gJudgModgbBHIdOlL  Ro@oMgdols
899002

33003900 Bo@BoMgden odbs 2, 3 s 4 33. Lobdol  bodMIgdby 93930
Do0goeols Lobgadfogm ©6039MLOEYBHOL @dMMSGMOHOYOT0.
3393000L5330L  JYBIIH™  Bgbswo  FggHmgdgdoL  obowgda

259mygbgdyem 0db6s Bgerom gargd@mH™M® oMo dgmgdol 3mbGo 33900l
Bgodmmo AZID-1202 @s Bobggdo 93EH™MBo@Hdmo 39madol sboys®o

BIMAX 4.165.

bgwom ggdBHOHm®3owymHo  99®gdol  ImFYmdowmdol  45dmygbgds
29653060Hmds  3olids  MBoggMLogrMdsd. dobo  godmygbgds  Fgladargdgeos
Mm@ Bsdd969d@M 3MBLE MY 30900L LT YdMS, 139 LoAMBE o5 M
15399350 gdol FguMeEgdol EOML s, JMo35M0s, FgMgds Fgodargds
3ofoMmdmma  g43zges LogMEME EYOIMIMdST0. BobgzMo  o3¢MIsEHwEOo

390090900l 30 Fg0degds godmygbgdeye 04bsl LadgdwMgdem JogzmIEO
172



3. @ma@odgomo, 3. gogosbo, L. 80bwady

©059gBHMom 0,8 33-ob, MoE LdsEgdsl 0dwg3zs FIOMMOIL 30©I3
Ma3dm 9300y LobJol  ©IBIgdo.  FgEMMIdOLImM30L  godmygbadmeo
Lod90M@adEm ds3ovyeo CB-08A osdgdmoom 0,8-1,2 33, gergdd®m©o
YOHHM 13/55 @o0sd93®oo 2-3 90. 9353 906 250mygbgdmen  odbs
BobdommEgs6y0.

bgwom  gegdGHOHMMIsMo  J9M©gdoLol  asdFmeo  ,Robmdol®
053000 sldEOMIdEL©  JoMao  dgga0 dmaz3e 2 90 0sdgBH™mOL
999 EHOMPOL 459tmYyxb9xds3 90Y9d0l gboo 70-80 5, HmgLss 9gmmads
bgdMEs ,3Mbom 356 45%-000 bGMOO gergdEMm©OL JgBmbggzsdo.
3b65eMA0M0o G9093900 303009 F9IRGdOLLL ,3mboo fob®.

03HMTsBH MO F90gdolsl MgBgdd™ dgbsmo dggmomgdol Jowgds
d9Lsdengdgenos 1,0 33 o0sdg@®mol  Logergd@®mom dogoverom, 150 o
3900v90900L Yol dseroo.

900900 899900 8godwgds  Bsomzoml, Gmamez  Hobslfomo,
596 b 39000560 3OHMR0GOOLLAE OO BMIOL 3MBLEH®J30gd0L
5dBogdoLsll  Fgodegds  s@Aoo  3Jmbgl  gomgzacmolfiobgdgwn
3039690l s LsFoMm Fobgl LodgIwGdM JoloEgdol s JJOIVIOOL
095103900l 3MMH9JGHOMIdS.

woHIPGYOS

g4oxosbo, 3oM3gb ggModg, 3so@s 80bgsdg, LggBmebs MyMmsdzoo,
3ogmba® 2016. “09969dmdsdo 9bgMam s MglirMlisdbmyo 3gdbmemaogdo
Abddo, by 39 0sbo Bmsols 3MBLEMWJ30900L Asdmygbgdom”. IV
LogOHPINOOLM  Lsdgboghm  3mbrgMabEos ,gbgMagBH0Zs: MgR0Mmboeyo
36OMdE9IIO0 O 2ob30maMgdol 39MLdgdEHo3gd0. 2016.

Pri6akos, B.A. 2011. OcHOBBI CTpOUTETBHON MEXaHHKU JIETKUX CTaJIbHBIX
TOHKOCTEHHBIX KOHCTPYKIuii: yueb. mocobue . CI16.: Max-Bo IlonurexH. yH-Ta.

Kypakosa, B.I'. Hamzeesa, T.B. 2011. “Buzsr y3m0BbIX COeIUHEHUI B JIETKUX
CTaJIbHBIX TOHKOCTEHHBIX KOHCTPYKIUAX . VIH)XeHepHO-CTpOUTEIbHBIN JKypHaJ,
Ne3(21), 2011.

bpyzxa, . Jlybunscku, M. 1974. Jlerkue cranbHble KOHCTpyKIuu. Msn.2-e,
mor. M.: Crpoiiuszar.

173



94040 BIHINRNL LOBLINIBNBM JIGN3IGLOSISOL 3(M03dT, 2021, Ne2(18)

Civil and Structural Engineering
The possibility of manufactiring building structure from the steel thin-
walled lightweight profiles
Malkhaz Dograshvili
malkhaz.dograshvili@atsu.edu.ge
Parmen Kipiani
Svetlana Mindadze

Akaki Tsereteli State University
Kutaisi, Georgia
mailto:malkhaz.dograshvili@atsu.edu.ge

The paper analyses the opportunities of designing building structures from thin-walled
lightweight profiles of steel and their utilization while performing different building and
reconstruction works. It highlights the main priorities of building method of steel thin-
walled lightweight profiles and comparative analysis of their mechanic and technological
characteristics; furthermore, it implies joint types used during the construction designing

together with their positive and negative sides.

Keywords: building structures; welded joint; profile; lightweight structures; recon-

struction.

The recently increased construction rates have significantly contributed to the
increase in the use of metal structures, which is explained by their universality,
high strength and appropriate plasticity. In addition, their use significantly re-
duces the construction timelines. In this regard, Kutaisi is no exception as well,
and as the analysis of buildings constructed in recent years has shown in the
construction of shopping complexes, gyms, warehousing facilities and especially
when restoring old buildings, either entirely metal structures are used, or most of
them come from metal structures.

As it is known, during the period of operation, buildings and structures are
subject to both constant (structure’s own weight, weight of technological pipe-
lines various devices, etc.) and the temporary (caused by wind and snow) loads.

The development of technology for the design, calculation and fabrication of
metal structures requires the use of metal materials that will allow us to signifi-
cantly reduce the weight of the structure, which in turn will reduce the load on
the buildings and structures. This issue is particularly relevant when restoring
old buildings, and it is even more important when arranging the penthouse floor
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over the old buildings, since the foundations of such buildings have a limited
safety margin.

In recent years, the thin-walled lightweight structures have been actively used
in this direction, for the manufacture of which various thin-walled, both open
and closed profiles are widely used, including the angle bars, I-shaped bars, chan-
nel-shaped bars, rectangular or round pipes and so on. However, there are still
questions about their use and reliability.

Roof trusses play a large role in the roofing and enclosing constructions of the
buildings and structures, and the beams composed of two angle bars, which are
connected to each other by means of metal sheets, are used on wide enough scale.
This traditional solution has made it possible to design different types of trusses
and, taking into account all the loads, we chose the intersection area, in order to
efficiently solve the connection nodes and so on.

When selecting an intersection, we are trying to make sure that the number of
angle bars of different profiles is not more than 4-6 over the entire truss. In many
cases, however, the cross-sectional area and safety factor of the angle bars were
significantly increased.

The loads acting on roof truss and metal structures in general are the best way
to reduce the load caused by the own weight, which is realistic when using the
lightweight thin-walled profiles.

The use of thin-walled steel in the construction of lightweight structures is is
contributed by many factors: no need to prepare a large foundation; assembling
the construction is doing relatively easily and quickly due to the lightness of
the profile; no need to use large lifting and transport devices; the absence of the
so-called "wet works" allows the works to be performed throughout the year;
the possibility of effective repair and reconstruction; structural weight reduction,
material savings and so on.

Various types of connections can be used to manufacture lightweight struc-
tures: with bolts and nuts, rivets, the so-called “self-tapping screws”, gluing, as
well as combining them.

In our opinion, if the load on the structure is large, a welded joint can be used,
however, due to the small thickness of the profile wall, this is associated with
some difficulties.

It is known that the basic requirement for a welded joint is the equal strength
of the base metal and the defective welded joint. Fulfilling the first part of this
condition does not pose a difficulty, since these profiles are mostly made of low-
carbon and, in some cases, low-alloy steels. The fulfilment of the second part of
the condition is associated with some difficulties, because the leakage of molten
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metal from the seam metal along with cracks, pores, non-metallic inserts is also
a defect, which can become a place of stress concentration. In addition, this will
prevent other details from attaching to the structure.

Some researchers believe that it is possible to develop a welding technology
that will allow us to obtain a sound (free of defects) weld.

The authors of the article believe that there are appropriate techniques, weld-
ing materials for welding the thin-walled lightweight metal profiles, and the op-
timal technology can be developed after conducting relevant studies and experi-
ments.

Studies were performed on 2, 3 and 4 mm thick samples in the laboratories of
Akaki Tsereteli State University. Manual electro-arc welding post with power
supply ADF-1202 and semi-automatic welding machine BIMAX 4.165 were used
for obtaining the sound (free of defects) welded joints.

The use of manual electro-arc welding equipment was prompted by its uni-
versality. It can be used for the construction of buildings, as well as during in-
stallation work, and most importantly, welding can be performed in all spatial
locations. In semi-automatic welding, there can be used welding wire with a
diameter of 0.8 mm, which allows to weld parts with even smaller thickness. For
welding, there were used the welding wire CB-08A with a diameter of 0.8-1.2
mm and the electrode YOHMU 13/55 with a diameter of 2-3 mm. Carbon dioxide
was used as a shielding gas.

In manual arc welding, the use of a 2 mm diameter electrode with a welding
current of 70-80 A during the “backhand” welding in the case of a 450-degree
angle electrode, gave good results with a view to avoiding the weld penetration
during manual electro-arc welding. We obtained similar results during the “fore-
hand” welding.

In automatic welding, a defect-free welded joint can be obtained with a 1.0
mm diameter electrode wire with a welding current of 150 A.

The results obtained could be considered as preliminary ones because in the
manufacture of large structures from the thin-walled profiles unforeseen events
may occur and it may be necessary to adjust the welding materials and welding
modes.
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