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CBsi3U B KOHCTPYKLIHSIX — JIETKUE KOHCTPYKTUBHBIE JIEMEHTHI B BU-
JIe OTHENBbHBIX CTEepXKHEH wim cucteM (depMm), TpemHa3HAYCHBI IS
o0ecrieueHUs] TPOCTPAHCTBEHHOM YCTONYMBOCTH OCHOBHBIX HECYIIHX
cucreM (¢pepM, OalloK, paM M T. I.) U OTHENBHBIX CTEPKHEH; MPOCTpaH-
CTBEHHOH pabOTHl KOHCTPYKIIWH, ITyTEM paclpe/elIeHUsT Harpy3KHy, MpH-
JIO)KEHHON K OJTHOMY WJIM HECKOJBKHUM 3JIEMEHTaM, Ha BCE COOpYIKEHHE;
OpUAAaHUS COOPYKCHHUIO KECTKOCTH, HEOOXOAWMOW IS HOPMAalIbHBIX
YCIIOBUH SKCILTyaTallly; U BOCTIPUSATHS B OTACIBHBIX CIydasX BETPO-
BBIX W WHEPIUOHHBIX (HApHUMeEp, OT KPaHOB, TIOE3/I0B U T. I1.) HArpy30K,
JIefcTByIONMX Ha coopykeHHs. CHCTEMBI CBA3€ KOMITOHYIOTCS TakK,
YTOOBI KaX/1asi U3 HUX BBIMOJIHSIA HECKOJIBKO U3 MEPEUUCIICHHBIX (hyHK-
LW,

Jns co3maHusi MpOCTPaHCTBEHHOM KECTKOCTH M yCTOMYMBOCTH KOH-
CTPYKLMH, COCTOALIMX M3 ITOCKHX 3J1eMeHTOB ((hepM, OalloK), KOTOpBIE
JIETKO TEPSIOT YCTOWYMBOCTh M3 CBOEH MIIOCKOCTH, OHH COCIUHSIOTCS TI0
BEPXHUM W HW)XHHM II0SiICAaM TOPHU3OHTAIBHBIMU CBs3siMH. Kpome Toro,
MO TOpIaM, a TPW OOJBIINX MPOJETaX U B MPOMEXKYTOUHBIX CEUCHHSIX
CTaBSTCSI BEPTHKANBHBIE CBsi3U — AuadparMel. B pesynbrare oOpasyer-
Cs TIPOCTPAHCTBEHHASA CHCTeMa, oOyiamaromias OOJBIIONH >KECTKOCTHIO
MpU KPY4YSHHH U M3ruO€ B TOMEPEYHOM HANpaBI€HWH. DTOT MPHUHIIUI
o0ecreueHus] MPOCTPAHCTBEHHOH JKECTKOCTH MCIIONIB3YETCsl TIPU TPOEK-
TUPOBaHUH MHOTHUX COOPYIKEHHUIA.

B 0OBIUHBIX cimydasx CBSA3M HE PACCUMTHIBAIOTCSA, a WX CEYEHHUS
Ha3HA4aroTCcA MO MpeielNbHON THOKOCTH, YCTaHABIMBAEMOH HOpMaMH.

Kapkac ogHOSTaXXHBIX 3[aHUI COCTOUT W3 TONEPEYHBIX paMm, Imap-
HUPHO CBS3aHHBIX CBEPXY CTPONIIBHBIMH KOHCTPYKIHSIMH. JKeCTKOCTh
3aHUS B MOTIEPEYHOM HaIpaBieHHH 00eCredrnBaeTcsl MOTEePEevHoi pa-
moii 1iexa (ITPLL), oOpasyemoli 3arieMiaeHHEeM KOJIOHHBI B (PYHIaMEHT U
KECTKUM TUCKOM TTOKPBITHSL.
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JI71si OBBIIIIEHUST YCTOWYUBOCTU OJHOSTAXKHBIX 3/IAaHUN B MPOJOJb-
HOM HaIpaBJICHUHU NMPEAYCMATPUBAIOT CUCTEMY BEPTHUKAJIBHBIX U TOpU-
30HTaJIBHBIX CBS3CH MEXTy KOJIOHHAMH KapKaca U B TIOKPHITHH.

BepTukanbHbIe CBSI3U TpU KeNe300€TOHHBIX KOJIOHHAX Kapkaca B
3IaHUSAX 0€3 MOCTOBBIX KPAaHOB U C TIOJBECHBIM TPAHCIIOPTOM YCTaHaB-
JUBAOT TOJILKO TIPH BBICOTE MOMeIeHui 6omee 9,6 M. X pacmosararor
B CEPEMHE TEMIIEPATYPHBIX OJIOKOB B KaXKJIOM Py KOJIOHH.

B 3manusx, 000pyIOBaHHBIX MOCTOBBIMH KpaHaMU, CBSI3M YCTaHAaB-
JIMBAIOT B MMOJKPAHOBOW YacTH.

CBs131 110 KOJIOHHAM JIETIAI0T KPECTOBBIMH U MOPTATHLHBIMH.

Br160op GopmbI cBs3€i 3aBUCHUT OT Il1ara KOJIOHH, BBICOTHI OT IT0JIa 70
TOJIOBKHU MOAKPAHOBOI'O PEJIbCA U BUJIA HATIOJBHOTO TPAHCIOPTA.

KpecroBeie cBsi3u yallle BCero NMPUMEHSIOT MPU IIare KOJIOHH 6 M,
BBICOTE JIO TOJIOBKHU TOJKPAHOBOTO pelibea 0 10 M U MajiorabapuTHOM
HATIOJLHOM TPAHCIIOPTE, a MOpTaNbHEIE - pu-mare 6 u 12 M B Oosee
BBICOKHX 3JIJaHUSIX C HMCIIONB30BaHWEM KPYIMHOTabapuTHOTO TpaHCIOPTa
(aBTOMOOWIH, ITAOETUIEPHI | T.I1.).

CBsi3U B MOKPBITUSIX BBIOMPAIOT C YY4ETOM BHJA KapKaca, THIA TI0-
KpBITHS,, BBICOTBI 3/JaHHs, BUAA  BHYTPHUIEXOBOTO IOABEMHO-
TPAHCIIOPTHOTO OOOPYAOBAHMS, €r0 I'PY30IIOABEMHOCTH M PEXUMa pa-
OOTBHLI.

B 3pmanusix ¢ kpoBiel, ycTpauBaeMoOW IO CIUIOIIHOMY HACTHIY W3
KPYITHOPa3MEPHBIX JKEIe300€TOHHBIX IITUT, YCIOBHS paOOTHI OTJENBHBIX
pam o0JierdaroTcsi 3a. CHeT YaCTHYHOM IMeperadyd Harpy30K «KEeCTKOW»
KpOBJICH Ha CMEKHBIE PaMBI.

3aaHus ¢ KpOBIEH U3 IUINT, YKJIAAbIBAEMBIX 110 IPOTOHAM, HAXOASTCS
B McHee OJIarONpUsITHBIX YCIOBHSAX, T.K. HE3aBHCHUMOCTH nedopmaruu
OTAENBHBIX paM NPU BO3IEUCTBUM HA HUX MECTHBIX HArpy30K MOXET
MIPUBECTH B pANE CIy4YaeB K YXYALICHUIO HKCIUTYyaTallUOHHBIX CBOMCTB
3/IaHUS.

[TosToMy npy NPOEKTUPOBAHUU 3IAHUI C MOCTOBBIMU KpaHaMH 3Ha-
YUTEIHHOH TPY30MOIBEMHOCTH, a TakKe OECKpPaHOBBIX, HMMEIOIIUX
OOJBITYyI0 BBICOTY, CIEMyeT NpedyCMaTpUBaTh MPOJOIBHBIC CBS3U IO
BEPXHHUM TII0SCaM CTPOIMILHBIX KOHCTPYKIIHH, IO HEKOTOPOU CTETICHHU
00BeIMHSAIONMX PabOTy paM B MONEPESYHOM HANpPaBJICHUU.

Ponb ropH30oHTANBHBIX CBS3el B BEPXHHUX IMOscax (epM miIu Oanok
BBITIOJTHSIOT KPYITHOPA3MEPHBIC TTAaHEH TOKPBITHS.
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B mponerax ¢ ¢ponapsmu, B Topuax GpoHapHBIX MPOEMOB, yCTaHABIIH-
BAIOT TOPU30HTAJIbLHBIE KPECTOBBIE CBS3H.

B mpenenax mmHBl GOHAPHOTO TpoeMa MO KOHBKY (epm, ycraHaB-
JIMBAIOT PACTIOPKH.

Ilepenaya BETPOBBIX HAIPY30K C TOPLIOBBIX CTEH HA KOJOHHBI U BEp-
TUKQJIBHBIE CBSI3M 4Yepe3 KOHCTPYKLHUH KPOBJIH Lieeco00pa3Ha TOIBKO
JUTSL 3JAaHAH OTPEICTICHHBIX MPOJIETOB U BHICOTHL. B OONBIIETTPOIETHRIX
30aHMsIX OoJiee WM MEHee 3HAUNTEeNTbHON BBICOTHI TAKOE HUCIIOJIE30BaHNE
KPOBJIH 3aTpyIHAET KPEIUIEHHE CTPOIMIbHBIX KOHCTPYKLHUH K KOJIOH=
HaM, YCIOXHSET KOHCTPYKIHH, OOECIEeUYHMBAIONINE YCTOWYHBOCTD  I0-
KPBITHIA, a B psiE CIIy4aeB M BOOOIE HE MOKET OBITh OCYIIECTBICHO Oe3
HapyLeHNsI LEIOCTHOCTH KPOBJH, NMPOYHOCTU KPEIUICHHH €€ K CTpO-
MIIBHBIM KOHCTPYKLIHUSIM.

TopuoBble CTEHBI TAaKUX 3JaHUN JOJDKHBI IPOSKTUPOBATHCS C IPUMe-
HEHHEM TOPU30HTANBHBIX BETPOBBIX (hepM U € mepenadeii Ha HUX MOAaB-
JIAIOIIEH 4acTH BETPOBOM Harpy3KH.

Bo Bcex cnmyvasx mpuMeHEHHs BETPOBBIX (epM B 3MaHUAX Oe3 TOj-
CTPONIMIIBHBIX KOHCTPYKIMH MEXIYy KOJIOHHaMH Ha YPOBHE BETPOBBIX
(depM IOJKHBI OBITH MOCTABIECHBI PACHOPKH Ul NEepefadd BETPOBOTO
JIaBJICHHUS OT ()epM Ha BEPTHUKAITHHbBIS CBS3H.

B 3paHMsAX ¢ MOACTPONUIBHBIMU KOHCTPYKIHUSIMH KpEIJICHHE MX K
KOJIOHHAM PacCUUTHIBACTCS HAa TOPU3OHTAIBHBIE HATPY3KH OT BETPOBBIX
bepm. 3a30pbl MEXIy TOPLAMHU MOACTPONUIBHBIX KOHCTPYKLUI peKo-
MEH/IyeTCs 3aI0THATh OETOHOM.

Bce mponmonbHBIE HArpy3KH, BOCIPHHHMAaeMbIE OTAENBHBIMHU 3iie-
MEHTaMH 3[aHUs, B 'KOHEYHOM CHETE, JOJDKHBI OBITh NEpeAaHbl BEPTH-
KaJbHBIM CBSI3SIM B TPOJOJBHBIX PSAAaX KOJIOHH WM pacrpeesieHbl
MEXKIY KOJOHHAMHU.

KpoBiu 13 OTHOCHTENBHO MENKHUX W3IENHH, YKIaJbIBaeMbIX 10 MpPO-
rOHaM, MOTYT BOCIPUHHMATh BETPOBBIE HAIPY3KH OT TOPLOBBIX CTEH U
nepeaBaTh X Ha KOJOHHBI JIUIIb MPH YCIOBUH Pa3BSI3KH UX CHCTEMOMN
TIOTIEPEYHBIX TOPU3OHTAIBHBIX CBS3€H MO BEPXHHM IOSCaM CTPOIMMIb-
HBIX KOHCTPYKLUI. YCIOBHSA NPUMEHEHUS TAKUX, a TAKXKe IPYTUX BTO-
POCTEIIEHHBIX KOHCTPYKIHWI (BEpTHKAJbHBIC CBSI3M MEXIy (epMamu,
pacIiopKH, pacTsHKKH) 3aBUCAT OT MapaMeTPOB 3JIaHHS.

BeptukanbHbele ¥ TOPU30OHTAIBHBIC CBSI3M MOKPBHITUS U3TOTABIMBAIOT
W3 YTOJKOB, IIBEJUICPOB M TPYO M KPEIST K KEJIe300€TOHHBIM KOH-
CTPYKIHSAM OOJITaMU M CBAPKOH.
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B cOopHBIX kel1e300€TOHHBIX KapKacax MHOTO3TaXKHBIX 3/IaHUH paM-
HO-CBSI36BOH CHCTEMBl MHOTO3TaXXHBIX 3/IaHUH KOJIOHHBI U PUTENH TIepe-
KPBITHH 00pa3yIoT psiji OMEPEYHBIX paM, 00eCIIeUNBAIOIINX MTPOCTPaH-
CTBEHHYIO JKECTKOCTh KapKaca B IMONEPEYHOM HarpaBieHUH. JKECTKOCTh
Y37I0B COMPSDKEHHSI pUTENe ¢ KOJOHHAMH JIOCTHTaeTCs CBapKOMl 3a-
KJIaJIHBIX JleTalied pureied M KOHCOJIed KOJOHH, a Tak)Ke CBAapKOW BbI-
MyCKOB BEPXHEW apMaTypbl pUreiell CO CTEpKHSAMH, MPOMYIIEHHBIMU
CKBO3b TEJIO KOJIOHHKI C 0053aTEIbHBIM 3aIlOJIHEHHEM OCTOHOM, 3a30pOB
MeXTy KOJJOHHAMH U TOPIIAMH PHUTENEH.

Jlns obecreuennss mMpOCTPAHCTBEHHOHN JKECTKOCTH KapKaca 3/IaHUs B
MPOJIOJILHOM HAIPaBICHUH HA BCEX ATa)kKaX B CEPEIUHE KAKAOTO TeMIIe-
paTypHOro OJIOKa MEXITy KOJIOHHAMH MPOJOJIBHBIX PSAZOB CTABAT BEPTH-
KaJIbHBIE CTAJIHBIE CBSI3U KPECTOBOTO WM MOPTAIBHOTO THITA, IPUBAPH-
Ba€MbI€ K 3aKJIaJHbIM ACTaJIsIM KOJIOHH.

OcHoOBHBIC NPUYMHBI pa3pylIeHUs 3aHNI 0 NPUYNHE HeKave-
CTBEHHOI0 o0ecneyeHusi MPOCTPAHCTBEHHOM KECTKOCTH

[IpocTpancTBEHHAS KECTKOCTh — 3TO, IPEKIE BCETO, TEOMETpHYIC-
CKasi HEM3MEHSEMOCTh B TPEX IUIOCKOCTSX: TOPU30OHTAIILHON U IBYX BEp-
TUKaJIbHBIX. OOecrieunBaeTcs oHa (DOPMHUPOBAHUEM T€OMETPHUYECKU He-
U3MCHIEMBIX (DUTYp B KaKIOH TUIOCKOCTH — IIPEHMYIIECCTBEHHO Tpe-
YTOJPHUKAMU TPH IIAPHUPHOM COEAMHEHUU CTEP>KHEH U MPSMOYTOJb-
HUKAMH TIPU KECTKOM WM CMEUIAHHOM COEIMHEHUU. XOTS MOJ BO3AEH-
CTBHEM Harpy3Kku 3TH (DUTYpBI HECKOJNBKO M MEHSIIOT CBOIO (hopMy, HO
MEHSIOT, BO-TIEPBEIX, TOJBKO Ha BpeMs EHCTBUS HATrPy3Kd H, BO-
BTOPBIX, TOJIBKO 32 CUET Je(hopMaIinii COCTABIISIONIUX CTEPHKHEH.

B psne ciayuaeB, ipu oOclieOBaHUM 3aHUI U COOPYKEHHI, KOT/Ia
HET BUINMBIX IPHU3HAKOB MEPETPY3KU KEIe300€TOHHBIX KOHCTPYKIIUH,
OHHM MOTYT HaXOJUThCS B MPEIaBAPUIHOM COCTOSIHUH. JTO ObIBa€T TO-
r/1a, KOTJa He 00eCeunBaeTCsl YCTOWYMBOCTh KOHCTPYKIINH.

Cro1a MOXHO OTHECTH TPOITYCKH WJIM HEKAYeCTBEHHOC BEHITIOJNHEHUE
BEPTUKAIBHBIX CBSI3€U, OTCYTCTBHE WM HEMPOCKTHOE BBLIMOTHECHUE
CBapKM 3aKJaJHBIX AeTaleld. B 3TuX ciyyasx gaxke Npu HE3HAUUTEINb-
HOM YBEJIMYEHUH HATPy30K MOXKET MPOU30MTH OOpYIIEHWS KOHCTPYK-
LU,

BonbmmHCTBO 00pyIIeHMI 31aHnH (€CIIM He CUMTATh KaTacTPod, BbI-
3BaHHBIX CTUXUIHBIMHU OCJICTBUSMHU W TEXHOT€HHBIMH IPUYMHAMH) TIPO-
HCXOJIUJI0 M TIPOUCXOMUT WM3-32 HEOOECIICUCHHOCTH X MPOCTPAHCTBEH-
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HOW >KECTKOCTU. B 4aCTHOCTH, B OJHMX 3JaHHMSX HE OBUIO CO3/IaHO JI0-
CTaTOYHO JKECTKOE 3allleMJICHHE KOJIOHH B ()yHIAMEHTax, B IPYTHX HE
ObLIa TIPEeTyCMOTPEHA YCTAHOBKA JIOMONHUTEIBHBIX BEPTUKATHHBIX CBSI-
3¢, B-TPEThHUX, OBLIM HEKAYCCTBCHHO MPHUBAPCHBI TUIUTHI MOKPHITHS U
T.I.
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