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AHoOTauis. Y CTarTi HaBeJeHI pe3yJbTaTH ONTUMIi3alii KpoKy Oajok y OanouHiil KiiTi
CIIPOIIEHOTO THITY, KOJIM Ha BEPTHUKAJIbHI HECYdl KOHCTPYKIIIT (CTiHH, KOJIOHU) CIIUPAIOThCS CTaeBl
Oanku ABOTaBpoBOro mnpodimo. OnTUManbHUM KpoK Oajok mimiOpaHWil TakuUM YHHOM, I00
CyMapHi BUTpATH CTajli Ha Oanku 1 HAacTWi Oynu MiHIMaibHUMH. [IpoBeneHO MOCHiIKEHHS, I
SKHX 3HaYeHb KPOKY, )KOPCTKICTh Oaliku 3a0e3redyeHa npu piBHOCTI JIiBOT Ta MpaBoi YaCTUH YMOBH
MITHOCTI 32 HOPMAaJbHHMHU HANpyXKEeHHAMHU. 3’5ICOBAHO, y SKOMY BHIIAJKy NpU 3HAWJCHOMY
ONTUMAILHOMY KpOKYy 0ajnok, 3a0e3medeHa ii JKOPCTKICTb. 3 METOIO 3’SCyBaHHS MPAaKTUYHOI
3aCTOCOBHOCTI OTPUMaHHUX pe3ylbTaTiB, 3ajada Oyna po3B’si3aHa NMPU KOHTPOJIBHHUX UYHUCIOBUX
TAaHUX.

KurouoBi cioBa: GanoyHa KITITKa, CTAIEBHI HACTUJ, KPOK OAaJIOK, OMTHUMI3aIlis, MIIHICTb,
KOPCTKICTb.

Beryn. B cydacHux ymoBax €KOHOMisl cTali Mae BaKjMBe 3HaueHHs. Tomy OymiBenbHi
KOHCTPYKIIi HEOOX1THO MPOEKTYBATH TaKUM YMHOM, II00 MpH 33aHOMY AII0YOMY HaBaHTAXXECHHI
BUTPATH CTali OyJIn 3BEJICH]1 710 MIHIMYMY.

AHai3 ocTaHHIX Kepea jaocaikeHb 1 myOaikamiid. [luTaHHS —paioHaTBHOTO
MIPOEKTYBAaHHS CTAJEBUX EJIEMEHTIB, IO MpPALIOIOTh HA 3TUH PO3MIANAIOTBCA Yy PpAldl Ipaib
NPOBIAHUX BITUYM3HAHUX Ta 3aKOPIOHHMX BUeHUX [l-4]. 3okpema, mpu BUIBHOMY IUIaHYBaHHI
craneBoi 0aJoyHOI KIIITKH, BUPIIIYETHCSA 3ajada MiA00py KPOKY 1 MPOdbOTy OaJoK BUXOASYH 3
MaKCUMAaJIbHOTO BHKOPHCTAaHHS iX HECy4oro pecypcy INpH HalOuIbml pamioHanbHIH (opmi
nmomnepeyHoro mepepizy [5-7]. SIkmio, BiZHOCHO MOBTi CTalieBi OalIKM PO3TANIOBYIOTHCS JOCHUTH
ONMM3bKO OJIHA BiJ IHIIOI, TO BUHHMKAE MPOTHUPIYYS MDK JKOPCTKICTIO OalloK 1 HEOOXITHICTIO
3a0e3neueHHs] X MIIHOCTI 3a HOPMAJbHHUMH HANPYKEHHSMHU NpU MiHIMaibHOMY 3amaci [5-7].
ToO6T0 KOHCTPYKIIis cTae Hee(PEKTUBHOIO 3 TOUKU 30py BUTPAT CTAI.

BuninenHs He po3B’sA3aHHUX paHille YaCcTHH 3arajJbHOI NPo0JeMH. AKTyaJbHUM €
JOCITI/DKEHHSI MOJKJIMBOCTI MiIO0OpY CXeMH pO3MilleHHs OalloKk y IjaHi, ska O Bigmosigana
KPUTEPII0 E€KOHOMIYHOCTI. Y SKOCTI TakOro KpPUTEPiI0 MOXHA PpO3IJISAaTH BUTPATH CTald Ha
0aJ04YHy KOHCTPYKIIIIO Y IIiTOMY.

IoctanoBka 3aBaaHHsl. PosrisiHeMo OajlouHy KIIITKY CHpPOIICHOTO THIY, KOJM Ha
BEPTUKAJIbHI HECy4l KOHCTPYKIii (CTIHH, KOJOHH) CHHUPAIOTHCS CTaleBl OajJKu JBOTABPOBOTO
npo¢ino. Ha HUX ykitagaeTbes craneBuit HacTui (puc. 1).

Kpok 6anox X cnpoOyemo minibpatu Tak, 100 cymMapHi BUTpaTH CTajli Ha OaJKu 1 HACTHII
Oynu MiHiManbHUME. Takuii kpok X=X, OyzeM0o Ha3UBaTU ONTUMAIBHUM. [l HOTO 3HAXOHKEHHS
CKJIa/IeMO Lib0BY (DYHKIIFO BAPTOCTI CTai [Is HACTHITY i 6aloK Ha 1M’ HepEeKpHTTS, HepeMiHHIM
apryMeHToM sikoi € kpok Oamok X. Ilotim mocmigmmo 10 QyHKII0O Ha ekctpemyM [6]. Skmio
eKCTpeMyM Oyze BIANMOBILAATH MIHIMYMY (QYHKLIl 1 MO3UTUBHOMY 3HAUEHHIO apryMEHTY, TO
ONTUMAIILHUH Kpok 0anok X, Moke OyTH 3HailieHui.
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1 — craneBuii HacTUI

2 - crayeBi OaJIkk TIBOTAaBPOBOTO MPODLIIO
3 — BepTHKaJbHI HECY4l KOHCTPYKIii (CTIHH, KOJOHH)

Puc. 1. banouna kiiTka CriponieHoro TUITY

OcHoBHHUIT MaTepian i pe3yibTaTH. Buaimmmo 3a JOBXHMHOIO OalKu AESKYy IUISHKY
mmpuHoto C (nuB.puc.1). Bapricts cTani ans HacTuiy 1 610K Ha AUISHIN MEPEKPUTTS, IUIOMIA SIKOT
nopiBaioe C-X

St:oi't'C'X'Pﬁo"‘Oé'Aa'ﬁ'pﬁea (D)

ne I, 1 L, rpu/KT — 1iHa 1KT cTasi BiAMOBIAHO AJIs HACTHUITY 1 06aJoK;
pCT,KF/M3 — HIUIBHICTD CTai;

t — TOBIIIMHA HACTHILY;

Ag — TUIOIIA TIONIEPEYHOT0 Mepepi3y ABOTaBpoBoi 6anku (puc.l);

A;=2A;+A, =2bt, +ht_, (2)

ne Af — IJI0IIA MOMIEPEYHOT0 MePepizy OTHIET TOTHUIL;
A, — TUIOIIA MMOTIEPEYHOTO MePepi3y CTIHKH.

. . . 2
Bapricts crani ans HacTiiry i 6aok Ha 1M~ IepeKpUTTS

St A

S=" = poy| Ljt+ 1 —°
c-X

— 3
. &)
Benuunnu t i Ag 3anexars Big X. Bupasumo ix uepes X i migcraBumo y popmyny (3).
I'pannune BigHOUIEHHS X/t BUXOJSYM 3 PIBHOCTI MPOTHHY HACTHIY MOCEPEIUHI MPOJIBOTY

I'PaHUYHO MPUITYCTUMOMY MIPOTHHY BUPaKa€Thes (POpMyIoo [5]

X 4n_, 1+ 72E, @
= 4 ,
t 15 non qu
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1€ Noy — BEJIMYUHA, 3BOPOTHA TPAHUYHO HPUITYCTUMOMY IPOTHHY;
Q1n, KH/M® — ekcIuTyaTaniitie (HOPMaTHBHE) KOPUCHE HABAHTAXKECHHS HA IEPEKPUTTS;
E; — Motynb npYyKHOCTI CTalli IPU HEMOXKJIMBOCTI MOMEPEYHHX JieopMarltiii HaCTUITy.
[IpaBa yactuna Gopmynu (4) He 3anexuth Bix X. Toxmi dyHKIIO ty) MOXXHA 3amucaTtu y
BUTIAOL

1
L =X ~XPy, (5)
4n 72E,
15 1+ 4
non qu
ac
1
pl = = Const' (6)
4n 72E,
1+ 4
15 nOH qu

[TpuitmemMo, 1m0 [BI OJHAKOBI TOJIMII 1 CTiHKa JBOTaBPOBOi OaJKd MAarOTh BUTIIS
npsMOKyTHUKIB. [Ipu 1ipomy Bucota 6aiku h € onTuManbHOIO 1 00uncIoeThes 3a popmysnoro [7]

h :31/%7LOJW, (7)

ne Ao~h/t, — 3amana rHy4KicTb CTIHKU (A, =CONSt);
W=M/RyY, — NOTpiOHII MOMEHT ONOPY MOMEPEYHOT0 Mepepi3y i3 YMOBHU MILHOCTI OalIku
32 HOPMAJIbHUMU HaNpyxeHHsAMU [8];
Ry — po3paxyHKOBUIi OIIip CTali, BCTAHOBJICHHH 32 MEXKEIO TEKYy4OCTi;
Ye — KOeQIIieHT YMOB POOOTH.
3ruHatrounii MOMeHT M moceperHi MPOoabOTy OaJKU 3aJeKUTh BiJ] HEBIZOMOTo Kpoky X i
BUPAXKAETHCS (POPMYIOIO

12
M = QXY ' )
8
1€ Yr - KOeilieHT HAAIMHOCTI 32 HAaBAaHTAXKCHHSIM;
1 — mpouit 6ankw.
Toni W e dynkuiero Bin X:
2
q,, XY,
) 25
8R, Y,
ne
2
Yl
| =———=const | (]O)
8R,v.

Benuuuny W Bupasumo depes po3mipu MOTEPEeYHOro epepiszy
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3 3
I I {t‘”h +2Af(0.5h)}:6hT+Afh, (11)

ne I — MoMeHT iHepIIil monepevyHoro nepepisy.
3 ¢opmynu (11) BupakaeMo IUIONLY MOTEPEUHOro Imepepidy oaHiei monuii Ar uepe3 W i
npeacTaBiIsieMo y BUTIAAL GyHKUIT Big X 3 ypaxyBaHHsIM Gopmyi (7) 1 (9)

1 h ) 3 [2x%p,
Ar=—| W-—— |=23/ =2 P2
e h( 6xmj 2\, (12)

[Tnomy nmonepeyHoro nepepizy CTiHKH A, TaK0X MPEICTaBIseEMO Yy BUTIAAl GyHKUIT Big X 3
ypaxyBaHHsIM popmyi (7) 1 (9)

h? 3 /2x2 ?
Aw(x):htw :7\4—253 37\’p2 :2Af(X) . (13)

@OyHKIIS IO MTONEPEYHOTO Mepepi3zy Oanku npuiMe BUTIIST

2xp.°
A, 0=2A0+A 0=33 %pz =x"p;, (14)

®

Aac

3 ¢opmynu (3) 3 ypaxyBanHaM ¢opmyn (5) i (14) orpumaeMo LUIBOBY (YHKIIIO BapTOCTi
CTaJi JUIg HACTUIY 1 0anok Ha 1M” mepeKpUTTS

A X ~
S(X):ch(HHt(X)+H6 i( )j:ch(HHp1X+H6p3X 3}- (15)

[Nepma nmoxigHa MUILOBOT QyHKIIIT

dSe ) 1 . 4
Ix :pﬁé(oipl 'goépzx 3}. (16)

JlopiBHIOIOUM 1i HymIO 3HaiieMO 3Ha4YeHH X=X,, NpPU SKOMY IiIboBa (QYHKIISA Mae
EKCTpEMYM

3
1 H6p3
Xo == . 17
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Jlerko mepeKoHaTHCh, IO LIeH eKCTPEMYM BiIMOBIIAE MIHIMyMY (QYHKILII.
[Ticns mipcranoBkH y popmyny (17) BupasziB aj1sl MOCTIHHUX apaMeTpiB Pp 1 p3 OTPUMAEMO

3H3 24 3
X0:4(2j o | L[ 3aure | |4, T2E |,

E HH /160 16Ryyc 15 n0H4q1H ' (18)

[Tpu BuBOAiI Gopmymu s X, nependayanocs, Mo MONepevyHuil nepepiz Oanku migdupascs
BUXOJSIUM 13 3a0e3MeveHHs] MIIHOCTI 32 HOpPMaJbHUMH HampykeHHsAMH. [Ipu 11boMy KOPCTKIiCTh
OaJKH MPH ONTUMAIBHOMY KPOKY X, MOXKe OyTH He 3a0e3IeueHa.

3’sicyemMo, ISl IKUX 3HaUeHb KPOKY X JKOPCTKICTh OajKu 3a0e3rneueHa Mpu piBHOCTI JTiBOT Ta
MPaBOi YaCTUH YMOBH MIIIHOCTI 32 HOPMaJbHHUMHU HampyXeHHAMHU. /[ 1[bOro po3B’sDKEMO Taky
CUCTEMY:

2
%ﬂ{ﬂc; (19)
Sl 1
384 EI n,° (20)
[=W-0,5h; (21)
3
h=3 EKQW; 22)

ne 1/n, TpaHUYHMIA BITHOCHUI TTPOTUH OAIKH.

HepiBuicth (20) Bupaxae co0010 yMOBY KOPCTKOCTI Oanku, a piBHsAHHSA (19) BummuBae i3
YMOBH MIIIHOCTI.

BukmtounBim 3 cucremu I; W; 1 h, orpumaemo Taky yMoBYy

3
iRchno 16RyyC

X 2 I=X,pene 23
24 Eyf 3q1Hyfkm P ’ ( )

1€ Xioperk MIHIMAIBHUN KPOK OAJIOK 13 YMOBH JKOPCTKOCTI.

I3 Bupasy (23) BurmBae, o i 3a0e3meueHHs )KOPCTKOCTI 0aoK, X KPOK MOBHHEH OyTH HE
MEHILE BEMIMHU Xigoperk-

3’scyemMo, y IKOMY BUIAJIKY TP 3HaiieHOMY X, 3a0e31edeHa >KOpCTKICTh Oanok. s poro
Tpeba mincraButu X=X, i3 popmymnu (18) B ymoBy (23). Ilicns nepeTBOpeHb OTPUMAEMO:

5 Ryyn, )\ (16R,y,) 311, I
}\’m 2 —_— —~ = )\’m,const . (24)
24 Ey; 39p,Yr ) 2 H6 4n 72E,
l1+—,
15 non qu

[IpaBa wactuHa 1i€i YMOBHU (Aymin) MpomopiiiiHa Ry y mocromy crymeHi, TOOTO ayxe
MIBUJKO 3pocTae npH 30utbieHHl Ry. Tomy, mo6 3abe3neuntn xopcrkicts 6anok nmpu X=X,, Ry
MOBHHHO OYTH JIOCTaTHHO MAJIUM.

3 MeToro 3’ACYBaHHS NPAKTUYHOI 3aCTOCOBHOCTI OTPUMAaHUX pe3yJbTaTiB, 3ajmada Oyia
pO3B’s13aHa IPU TAKUX JAHUX:
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Ry=18KH/CM2; qi1x=20kI1a; I=12M; Ay,=50; nex=150; n,=250; y=1,2.

[Ticnst BUKOHaHHS PO3paxyHKIB 3a HaBEACHUMHU BuIle (opMmynamMu Oyiau OTPUMaHI Taki
pe3yabTaTu:

3HaueHHs X, BHUABUWIOCA TPOXH Oumble, HDK Xuoperw, TOOTO XKOPCTKICTH Oanok mpu X,
3abesneueHa. 3 Gopmynu (23) BuMIHMBAE, MO Xuoperk HMPONOPIIHHE Ry’ TO6TO myxe IMIBHIKO
3pocTae mpH 30UTBIIEHHI IILOTO MapaMeTpy. 3 iHImoro OoKy, aHamizyoun gopmyny (18) moxHa
3pOOUTH BHCHOBOK, W0 npH 36imbmenHi Ry, X, — 3Menmyerscs. Tomy, mpu Ry>18xH/cwm®
Xo<Xioperk , TOOTO KOpPCTKiCTh 3abe3neueHa He Oyzae. Lle minTBepmxkye paHime 3poOneHui
BHCHOBOK TIPO Te€, 1110 Tpeba 3aCTOCOBYBATH CTalb HU3bKOT MIIIHOCTI.

ToBumna Hactuiny t=0,521cM BUSIBUIIaCh TPOXU MEHILIE MiHIMaIbHOTO 3Ha4YeHHs t=0,6cM, sike
PEKOMEHIYEThCS Ul 3aCTOCYBaHHs. SIKIIO mpuitHATH mpomit O6anok /<I2m, 10 X,, @ 3HA4YMTH 1 t
BUUIYTH III€ MEHIIIE, 10 € HEAOLUTLHUM. TOMY NMPaKTHYHO 3a/1a4a MA€ CEHC MPH BITHOCHO BETUKUX
pOJbOTax OANoK.

BucHoBku. Y pe3ynbTari IpoBEICHUX JOCTIHKEHb 0YJI0 BCTAHOBIICHO, I110:

- iCHye TPHHIIMIIOBA MOXIJIMBICTH MiTiOpaTH KpOK Oanok, SIKUH BIAMOBinae MiHIMaTbHIN
BapTOCTI NEPEKPHUTTS

- 3aJja4a Ma€ MPAKTUYHHUIA CEHC MPHU BITHOCHO HU3BKOT MIITHOCTI CTaNi 1 BITHOCHO BEIIMKHX
pOJbOTax OANoK.

VY nmojanbuinx JOCTIPKEHHIX JTOIUIbHO PO3TISHYTH LUIbOBY (DYHKIIIO PUBEACHUX BUTPAT 3
ypaxyBaHHSAM €KCIUTyaTal[iiHIX BUTpAT.
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AHHoTanms. B craTthe TIpuBEICHBI pe3yNbTaThl ONTHMHU3ALWHU Iara Oalok B Oano4yHOM
KJIETKE YNPOIIEHHOTO TUIIA, KOTJa HAa BEPTHUKAIbHBIE HECYIIME KOHCTPYKIHMH (CTE€HBI, KOJIOHHBI)
OTIMPAIOTCS CTAJIBHBIE OANKH JBYTaBPOBOTO MPOMUIIS C YIOKEHHBIM HA HUX CTAJIbHBIM HACTUJIOM.

OntuManbHbIM mar 0asok moadupaercss TakuM 00pa3oM, 4TOOBI CyMMapHBIM pacxoj CTalu
Ha OaJKUd M HACTMJ ObUI MUHUMAJBHBIM. JlJIi 3TOTO cocTaBieHa IieneBas (QYHKIHS CTOMMOCTH
CTaNu [UIs HACTHIA M GAloK Ha 1M” MepeKphITHs, apryMEHTOM KOTOPOM SBJISETCS mar Ganok. Jta
¢byHKIUS HccaenoBaliach Ha AKCTpeMyM. TonmmMHa HacTuia Obula MPUHSATA COOTBETCTBYIOLICH
IpeeTbHOMY OTHOIICHHUIO I1ara 0aJloK K ATOM TONIIMHE U3 YCIOBHS KecTKocTH. [IpuHsTO, 4TO ABE
OJIMHAKOBBIC TOJIKM M CTEHKAa JABYTaBPOBOW Oalku MMEIOT BHUJ MPSIMOYroJbHHKOB. [Ipu sTOM
BbICOTA OaJIKU SIBIISICTCS ONTUMAIBHON M COOTBETCTBYET MUHUMAJILHBIM 3aTpaTaM CTallu.

[Tpu BBIBOAE (OPMYINBI U ONTUMAJIBHOTO Iara Oajsok Mpernosaragoch, YTo MOIEPEYHOe
ceueHHe OalKH Moa0HpaeTcss UCXOs U3 00ecTIedeHHUs POYHOCTH M0 HOPMAJIbHBIM HAIPSDKCHHSIM.
B sToM ciydae, xecTKOCTh OalKH MPH ONTUMAIBHOM IlIare MOKeT ObITh He oOecrieueHa. IloaTomy,
OBUTIO TIPOBEJCHO HCCIEAOBAHME, JJIsl KaKUX 3HAUEHUH Imara, )KecTKOCTh Oanku obecredeHa mpu
pPaBEHCTBE JIEBOM M IPAaBOW 4YacTed YCIOBHsI MPOUYHOCTH IO HOPMAIbHBIM HampspkeHusM. OHO
OMUPAJIOCh HAa pPELICHHE CHUCTEMbl YPaBHEHUH INPOYHOCTH U SKECTKOCTH, KOTOPOE IO3BOJIMIIO
MOJIyYUTh (POPMYITY JJIsi MUHUMAJIBHOTO I1ara 0anoK U3 yCIOBUS )KECTKOCTH.

BbisicHeHO, B KakoM cllydae HpU HaWJEHHOM ONTHMAJbHOM Imnare 0ajok, oOecriedeHa ee
KECTKOCTh. JIJis 3TOr0 Hamo, 4TOOBI TMOKOCTh CTEHKH Oaliku Oblla HE MEHBIIE OIPEICICHHOTO
3HavyeHus. [lomydena ¢opmyna it STOro MUHUMAaJIBHOTO 3Ha4eHus. Ee aHanmu3 mokasai, 4to Takas
rHOKOCTh TPOMOPIIMOHATIbHA PACUYETHOMY CONPOTHUBICHHUIO CTAIM B IIECTOM CTEMEHH, TO €CThb
OueHb OBICTPO pacTeT MHpPU YBEIMUEHHH 3TOTO compoTuBieHHs. [losTomy, yTOOBI OOECHEYUTh
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KECTKOCTh 0aJOK MPU UX ONTUMAIBLHOM IIare, MPOYHOCTh CTaIH JIOJDKHA OBITh JOCTATOYHO MAJIOM.
Oxkazanoch, 4TO CYIIECTBYET MPHHIMMHAIBLHAS BO3MOKHOCTh MOA00paTh mar OalloK, KOTOPBIM
COOTBETCTBYET MUHUMAIBHONU CTOUMOCTH MEPEKPHITHSI.

C 1menpio BRISICHEHHS MPAKTUYECKON MPUMEHUMOCTH TIOJTYYCHHBIX Pe3yIbTaToOB, 3a/1a4a Oblia
pelleHa MpyU KOHTPOJBHBIX YHCIOBBIX NaHHBIX. [loyueHHBIE pe3ynbTaThl MOATBEPIUIH BBIBOJ O
TOM, YTO HAJ0 MPUMEHSTH CTaJlb HU3KOW MPOYHOCTH. Kpome 3TOro, okaszanoch, 4To 3a7ada MMeEeT
CMBICT TIPU OTHOCUTENFHO OOJIBIITNX MpojieTax Oanok.

KiaroueBble cioBa: OajlouHas KJIETKAa, CTAJIbHOM HACTHJI, IMIar OajloK, OITHMH3AIlHs,
MPOYHOCThH, )KECTKOCTb.
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Abstract. The article presents the results of optimizing the pitch of beams in a beam cage of a
simplified type, when steel beams of an I-beam profile are supported on vertical supporting
structures (walls, columns). Steel flooring is laid on them.

The optimal pitch of the beams is selected so that the total consumption of steel on the beams
and flooring is minimal. For this purpose, the objective function of the cost of steel for the flooring
and beams per 1 m2 of flooring is compiled, the argument of which is the step of the beams. This
function was investigated for extremum. The thickness of the flooring was adopted corresponding
to the limiting ratio of the pitch of the beams to this thickness from the stiffness condition. It is
accepted that two identical shelves and a wall of an I-beam have the form of rectangles. Moreover,
the height of the beam is optimal and corresponds to the minimum cost of steel.

When deriving the formula for the optimal beam pitch, it was assumed that the beam cross-
section is selected based on ensuring strength at normal stresses. In this case, the stiffness of the
beam at the optimal pitch may not be provided. Therefore, a study was conducted for what values of
the pitch, the rigidity of the beam is ensured when the left and right parts of the strength condition
are equal to normal stresses. It relied on the solution of the system of equations of strength and
stiffness, which made it possible to obtain a formula for the minimum beam pitch from the stiffness
condition.

It was found out in which case, when the optimum pitch of the beams was found, its rigidity
was ensured. For this, it is necessary that the flexibility of the beam wall should be at least a certain
value. A formula is obtained for this minimum value. Her analysis showed that such flexibility is
proportional to the design resistance of the steel to the sixth degree, that is, it grows very rapidly
with increasing this resistance. Therefore, in order to ensure the rigidity of the beams at their
optimal pitch, the strength of the steel should be sufficiently small. It turned out that there is a
fundamental possibility to choose the step of the beams, which corresponds to the minimum cost of
overlap.

In order to clarify the practical applicability of the results, the problem was solved with
control numerical data. The results confirmed the conclusion that low-strength steel should be used.
In addition, it turned out that the problem makes sense with relatively large spans of beams.

Key words: beam cage, steel flooring, beam pitch, optimization, strength, rigidity.
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