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ONPEJEJEHUE YACTOT U ®OPM CBOBOJIHBIX KOJIEBAHUI

HEIEXOAHOI'O MOCTA

Y po6oTi, 0 MPONOHYETHCS 10 PO3MIIAAY, BUCBITICHO MHUTAHHA paIlioHaIi3alii KOHCTPYKII CTaTUYHO HEBU-
3HAYCHOI CTaJCOCTOHHOI MIMPEHrebHOT OAJKU MIIIOXITHOIO MOCTAa. BKIIFOYCHHS IINMPEHTeNs B POOOTY Oaiku €
e(eKTUBHIM 3ac000M TS 301TBIICHHS 11 Hecydoi 3MaTHOCTI, YKOPCTKOCTI Ta, y 0araTboX BUMAAKAX, CKOHOMITHOCTI.

B HacTosmiel paboTe H3IAraloTCs BOMPOCH PAIMOHANIU3AIMN KOHCTPYKIIMUA CTATHYCCKA HEOMPEACITUMOMN
CTaJe0eTOHHOM IIITPEHTeNIbHON OaJIKH MEeIeX0IHOro MocTa. BiroueHne mnpeHrens B paboTy KOHCTPYKUUH SIBIIsI-
ercst 3(h(HEeKTUBHBIM CIIOCOOOM TOBBIIIICHUSI €€ HEeCYIeH CITOCOOHOCTH, JKECTKOCTH M, BO MHOTHX CIIy4asX, YKOHO-

MUYHOCTH.

In the paper the issues of obtaining the rational structure of statically indeterminate steel concrete trussed beam
of a foot bridge are described. The tie rod insertion is very efficient in increasing of the structure’s carrying capacity,

rigidity and (in many cases) economy.

B mpakTtrke mpoeKTUpOBaHUSA U CTPOUTEIHCTBA
TPAHCIIOPTHBIX HMCKYCCTBEHHBIX COOPYKEHUH, BCE
Yalle B KaueCTBE 3JIEMEHTOB IPOJIETHBIX CTPOCHUH
HCTIONB3YIOTCS KOMOWHUPOBAaHHBIE KOHCTPYKITHH,
B YACTHOCTHM CTajeOETOHHBIE M CTaleKene300e-
ToHHBIE. [Ipy mpoeKkTHpOBaHUM TTOJTOOHBIX KOHCT-
PYKUUN 3HAYUTENBHOEC BHUMAHHUE YIEISIETCS MO-
UCKY pallMOHAJIBHBIX PACUCTHBIX CXEM, UHAuUEe OIl-
TAMaJIbHOMY TPOEKTUPOBAHUIO, YTO TIIO3BOJISET
3HAQUUTEIIBHO YJYYIIUTh IIOKa3aTelld MAaTepHano-
€MKOCTH, CTOMMOCTH U TPYJIOEMKOCTH BO3BOJIHU-
MBIX KOHCTPYKLIH.

OtnenpHON 3amadeil TOWCKAa PaIOHAIBHOTO
perieHus] KOMOMHUPOBAHHBIX KOHCTPYKITUH SIBIISI-
eTCs OmpejeNicHUEe YacTOT COOCTBEHHBIX KoseOa-
Huil. [TosToMy uccienoBaHus, HanpaBiIeHHBIE HA

peuieHre noJoOHOTO poja 3a1ad C TOBEJCHUEM HX
JI0 TPaKTHYECKOTO NPUMEHEHHS, SBIISETCS aKTy-
aNbHOM 3a1aveil.

Paccmotpum mmpenrensHyto 6anky (puc. 1, a)
JUIMHOM 16 M., B KOTOPO# BEpXHUI MOAC BBIMOIHEH
3 aByTaBpa Ne 24, a HIDKHHN TIOSC, MIMTPEHTENb, —
13 AByX yroikoB 125x125x10 (packocel) u 1ByX
yronkoB 100x100x10 (crotiku). banka 3arpyxe-
Ha PaBHOMEPHO paclpe/ielieHHOM, B BEpXHEM TOsI-
ce, Harpy3Komu.

Hns ompeneneHust 4acToT U (GOpM CBOOOAHBIX
KoJIeOaHUH, TIPe/ICTABUM INTIPEHTENbHYI0 02Ky B
BHuIe OalKky ¢ paclpelelcHHOW Maccod M ABYMS
COCPEIOTOYCHHEIMH MacCaMU B MECTaX PacIoiio-
JKEHHSI CTOCK Ipenrens (puc. 1, ).
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Puc. 1. KoHcTpyKIus KOMOMHHUPOBAHHO Oalku
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OHpCI{eHI/IM BCJIIMYHHBI 3TUX MACC B KI':
- MMPUBCACHHAA MaccCa:

3
m]'l :1: SXIO
g 9,81

=510;

—  TOYEYHAas Macca:
M=m, -1+m;-2,65+m,-2,72 =
=30,2+101,23+103,904 = 235,334,

Iie ¢ — UHTEHCUBHOCTH pacIpeeIeHHOM Harpy3-

KH; m,,Mm;,m, — Macca DJIEMCHTOB IIIPCHIEIA
(packocoB U CTOEK).

[lpuBeneHHass KECTKOCTh OajKd MOXKET OBITH
OIIpefiesicHa U3 YCIIOBHS paBeHCTBA MPOTHOOB IIO-
CpelHHE MpoJieTa IITPEHIeIbHON ¥ MPUHUMAEMOi
0aJKH, OT TOCTOSTHHOM HaTrPy3KH:

AY =AY, (1)
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4
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~112650.

Peuienue 3aj1aun 1o onpeeneHno 4acToT Ko-
nebaHuii OyJeM TPOU3BOAUTHL METOJOM Hauallb-
HeIX mapameTpoB [1]. I[Ipu x =0 HavyanpHBIC Ma-
pameTpbl OyIyT paBHBI:

Yo =050, #0; M, =0;0,#0.

HeusBecTHble HadanbHBIC MapaMeTphl OIpeje-
JISTFOTCS W3 YCJOBHU 3aKperieHus] KOHIIOB OaiKu
npu x={=16 m; y,=0; M,=0.

3anuieM BBIpAXKCHHS I Tpornba W W3THU-
0aromero MOMEHTa Ha YYacTKe Oallk¥l, TPHUMEI-
KalolIeM K MpaBoOd OMope, 3aMEHUB YaCTOTHI BbI-
HYKICHHBIX KojeOaHuii O Ha 4acTOTBI COOCTBEH-
HBIX KOJICOAHUH CHCTEMBI ® , TIOJIYYHM:
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[Ipeobpasyem Belpaskenus (2) u (3), HCKIFOUNB
W3 HUX YaCTOTHl COOCTBEHHBIX KOJICOAHUM:
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Tenepp ¢ yuerom Beipaxkenuii (6) u (7) mepe-
nuieM Beipaxkerus (2) u (3):
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M, =¢,(D,EI K + —ElnpKzBd B _,+
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Jns HadambHBIX IApaMeTpoB, B CIIydae KOrzaa
x =/, mpupaBHUBaeM BeIpaxxkeHus (8) u (9) k Hy-
mo. Ilonyyaem onmHopoasble ypaBHeHHs. OTnnd-
HOE€ OT HyJIS PelIeHne MOXeT OBITh TOTydeHo TpH
PaBEHCTBE HYIIO ONpPENeNuTeNsl U3 KodpPuuneH-
TOB TIpH @, U O, .

MetozmoM TOCIENOBAaTEIbHBIX NPHOIMKESHUN
HaiJieM pelIeHUe, MOIy4YeHHOTO TPAHCLIEHACHTHO-
ro ypaBHeHnus [2]. OnpenennM HEKOTOpPbIe U3 BXO-
JSIIIUX BEJTUYHH!

El,, =2,06-10°-10° 112650107107 =

232059;
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M_235334 046 Moo,
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+2 (10)

[lepBoe npubimKeHne: 3a1aeMcsi 3HaYCHUEM
K= 0,144l. Torna K¢=0,144-16=2,30;
M

Kd =0,144-5,35=0,77;
K({-d)=0,144-10,65=1,53;
K((-d)=0,144-5,30=0,76.

ITo aTrM aprymenTamM ompeneisicM 3HauYCHUE
bynkuuit Bmusiaus: B, =2,84133; D, =2,09562;
B,=0,77248; D, =0,07691; D, ,, =0,07409;
B, ,=1,60015; D, , =0,60160.
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IpoBepum cxoaumocts ypaBaeHust (10):

400,10262-2,26132x101,35819 =
=170,89952 # 0.

Btopoe HDI/I6J'II/I>KCHI/I€2 3aaacMCs 3BHAYCHHUEM

K= 0,125l. Torma K/ =0,125-16=2;
M

Kd =0,125-5,35=0,67;
K(f-d)=0,125-10,65=1,33;
K(£-2d)=0,125-5,30=0,66;

B,=2,26808; D,=135828; B,=0,67152;
D, =0,05084; D, ,, =0,04873; B, , =1,36514;
D, , =0,39466.

IIpoBepum cxomumocts ypaBHeHus (10):
334,84808 —1,46452%x87,07794 =
=207,32033 % 0.

Tperbe npuOIMKEHUE: 3amaeMCs 3HAYEHHEM

K=0,2251.
M

Torna K(=0,225-16=3,6;

Kd =0,225-5,35=1,20;
K({-d)=0,225-10,65=2,40;
K(£-2d)=0,225-5,30=1,19;

B,=892147; D,=9,36399; B, =1,22075;
D, =0,28871; D, ,, =0,28206; B, , =3,07085;
D, , =2,39537.

IIpoBepum cxomumocts ypaBHeHwust (10):

1714,99432 —787,07862 x187,80660 =
=-146103,5663 = 0.

YerBeproe npubanKeHue: 3aJacMCiA 3HA4YCHHU-

eM K=0,175$. Torma K(=0,175-16=2,8;
Kd =0,175-5,35=0,94 ;
K(f—d)=0,175-10,65=1,86;
K(f-2d)=0,175-5,30=0,93;

B,=4,26346; D, =3,92846; B, =0,94628;
D, =0,13970; D, ,,=0,13517; B, ,=2,04754;
D, , =1,09022.

IIpoBepum cxomumocts ypaBHeHus (10):
623,53845—-4,24745%x129,07923 =
=75,28073 # 0.

IIaroe npubmmxeHue:

K=0,2l.
M

3agacMcs 3HA4YCHHEM

K(=0,2-16=3,2;

Torna
Kd=0,2-5,35=1,07;



K(f-d)=0,2-10,65=2,13;
K(1-2d)=0,2-5,30=1,06;
B,=6,09375; D, =6,15212; B, =1,09190;
D, =0,20561; D, ,, =0,20008; B, , =2,49961;

D, ,=1,65285.
[IpoBepum cxomumocts ypaBHeHus (10):
994,26345 - 6,66728x155,37148 =
=-41,64191=0.

Illectoe HDI/IGHI/I)KGHI/IGZ 3aaa€MCs 3HAYCHUCM

K:O,1875$. Torma K¢=0,1875-16=3,00;
Kd =0,1875-5,35=1,00;
K(f—d)=0,1875-10,65=2,00;
K(0-2d)=0,1875-5,30=0,99;

B,=5,07949; D, =4,93837; B, =1,00833;
D, =0,16686; D, ,, =0,16233; B, , =2,26808;
D, ,=1,35828.

[IpoBepum cxoaumocts ypaBuenwus (10):
778,27349 —5,34407 x141,58463 =21,63505 = 0.
CenpMoe TIpHOIMKEHNE: 3aaeMCS 3HAYEHUEM

K=0,19251. Torma K/¢=0,1925-16=3,08;
M

Kd =0,1925-5,35=1,03;
K({—d)=0,1925-10,65=2,05;
K(0-2d)=0,1925-5,30=1,02;

B,=546311; D, =540162; B, =1,03986;
D, =0,18347; D,_,, =0,17793; B, , =2,35530;
D, , =1,46882.

[IpoBepum cxoaumocTs ypaBHeHH (10):

857,58258 —5,84885x147,0601238 =
=-2,5499~ 0.

Omnpenenyum 9acToTy COOCTBEHHBIX KOJICOAHUH:

EI .
o=K?> |—2 =0,1925" /wzzsl.
m, 5 c

[Mepuon coOCTBEHHBIX KOJIEOAHUN CHCTEMBI:

T:2—n=0,250<0,450n0 JIBH.
)

BenuunHa mepBol 4acTOTHI COOCTBEHHBIX KO-
nebaHui U WX MEepPUoJIa, MOTYUYESHHBIE TI0 TPEI0-
JKCHHOM METOJUKE HJIsi CHUCTEM C OCCKOHCYHOM
BEJIMYMHON CTereHeil CBOOOBI, HE MPOTUBOPEYAT
tpedoBarmsim JIbH [3].

Ilpy mnoucke panroOHaNbHOW KOHCTPYKLHHU
KpoMe COOJTIOICHUSI YCIIOBUM TTPOYHOCTH, JTOKHBI
BBITIOJIHSTBCS YCJIOBHSI YCTOHYHMBOCTH W JKECTKO-
CTH, a TaKXe KOHCTPYKTHBHBIC OTPaHWYCHUS W
OTpaHWYCHHUS HAa PACUETHBIE TEPUOIBI COOCTBEH-
HBIX KojicOaHuit. ONTHMU3AlMOHHAS 3a/1a4a penia-
eTcsi B JBa JTama. Ha mepBoM sTame HaxXxoawuTcs
HaWIy4Ilask KOHCTPYKLUS, TP Y4YeTe TOJBKO JIO-
KaIbHBIX OTPaHUYEeHUH, HA BTOPOM — TOJIBKO TJIO-
OanbHBIX [4].

OpfHako, T.K. MOJYYCHHBIC 3HAYCHUS YACTOT U
TIEpHOOB COOCTBEHHBIX KONEOAHWN TpeII0KEeH-
HOW KOMOWHUPOBAaHHOW KOHCTPYKIIUH MEHbIIE
npuBenenusix B JIBH [3], momck onTtuMamsHOTO
pEIIeHUs] CUNTAeM 3aBEPIIICHHBIM.
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