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Pestome

Lenb uccnedoeaHus. [nsi obecrieyeHust mpebosaHul @edeparnibHoeo 3akoHa Ne384 « TexHuveckul peariameHm o
6esonacHocmu 30aHuUll U coopyxeHull» Heobxodumo b6osiee eriybokoe Uu3ydyeHue ycmou4usocmu paMHO-
CMPEXHE8bIX KOHCMPYKMUBHbLIX cuCmeM rpu 803HUKHOBEHUU agsapuliHoU cumyauyuu, cesi3aHHoU ¢ rpocadkol
OCHOBaHuUs1 00HOU U3 orop, U paspabomka MemodUKU OUEHKU pecypca corpomussieHusi anemeHmos 30aHud,
Haxo05WUXCS1 8 C/IOKHBIX UHXEHEePHO-2e0/102UHECKUX YCII08USIX.

MemodbI. B kadyecmee Kpumepusi ycmodlyueocmu MpUHSIM 3HaK pabombl KOHUEBLIX MOMEHMO8 U ONepeYHbIX Cusl.

OmpuyamernbHoe 3HadYeHue yKkazaHHOU pabombl se7semcsi npu3HakoM "akmueHou" nomepu ycmoltdugocmu
CMepKHS, rosnoxumersbHoe - "naccusHol". lpu 803HUKHOBEHUU asapuliHOU cumyauuu, cesi3aHHoU ¢ ripocadkol
OCHOBaHuUsi OOHOU U3 orop pambl, paboma npodonbLHOU curbli repecmaem criocobcmeosamb rnomepu
ycmouqugocmu cmepxHsi. CriedoeameribHO, npu ornpedesieHHOM 3HadeHuu degopmayuu Sg; omdesibHass cmolika
Moxem nepelmu om akmueHoU bugbypkayuu K rnaccusHol, U3MeHU8 Kpumudeckue rnapamempbl ycmoudueocmu
sceli cucmembl & yesnom. [pusedeHa goopmyna O onpedesieHust Kpumu4eckol npocaoku Sg .
Pe3ynbmambl. PaccmMompeHa cmepxHesasi KOHCMPYKMUEHasi cucmema, UeHmparsbHbIl 371eMeHm Komopou
HaegpyxeH curnol Pkp, a KpalHue — cunamu aPkp. HaliGeHbl Kpumu4yeckue napamemps! ycmoudyugocmu yKka3aHHoOU
pambl U ¢hopmMbl bupypkayuu ee cxambiX CMOEK C MPUMeHeHUeM rnpusedeHHbIX ypagHeHUl 6 3asucumocmu om
KoaghgpuyueHma npusioxeHusi Hazpy3ku a 00 U rnocsie 803HUKHOBEHUS paccMampusaemMol agapulHol cumyayuu.
lMpedcmasneHa oueHKka enusiHUS Npocadku OCHOBaHUST OMOP CMOEK paMbl Ha xapakmep 6ucbypkayuu cmepxxHeu
KOHCMPYKMUBHOU CucmeMbl! 8 UesioM. BbinonHeH aHaiu3 3agucumMocmu KpUMmuYeCcKo20 3HaYeHUs Mpocadku S o,
Om CXeMbl HazgpyXXeHusi paccmampugaemoli pambl. [lokazaHO, YMoO npu 3Ha4eHUU KoaghchuyueHma rpurioXeHust
Haepy3ku a=0,6, Ha rnepeom amare, Ko2da paccMampueaemasi cucmema cmabusnbHa, rnepsasi cmolika mepsem
ycmouli4ugocmb naccusHoO, ocmarsibHble — akmueHo. [1pu npocadke ocHogaHUs emopoli cmoliku Ha 21 Mm u 6ornee
npoucxodum u3mMeHeHue mura ee bugbypkayuu, rnpu 3MoM Kpumu4yeckue napamempb! ycmolyueocmu ocmarsibHbIX
3/IEMEHMO8 CYWECMB8EHHO He U3MeHsromcs. B criydae 803HUKHOBEHUSI aHaslo2uyHoU aeapuliHolU cumyauuu ¢
OCHOBaHuUeM npasoll cMoUKU paMbl, 3Ha4YeHUe Kpumu4deckol npocadku cocmasnsem 140 mm. [Npu 3mom uameHeHue
muna bugbypkayuu mpemseel cmoUlku npusodum K rnepexody repgoll cmMoUKU K akmugHoU rnomepu ycmoudyusocmu,
ecrnedcmeue Yeeo Cyu,ecmeeHHO U3MEHSIIOMCS KpumuYeckue napamemps! 8celi cucmembl 8 UesIoM.

3aknroyeHue. [NpednoxeHHbIl Kpumepuli 0aem 803MOXHOCMb OMHOCUMESIbHO MPOCMO 8bISA8/1SIMb 371eMEHMbI C
HU3KOU conpomuenisieMoCmbHo omepu ycmoudugocmu pamMHO-CMEPKHEBbIX KOHCMPYKMUBHbIX CUCMEM, OCHO8aHU-
eM KOmOopbIX S181SH0MCs1 PocadoyHble 2pyHMBbI.

Knrodeebie cnoega: ycmoulivugocmb; paMHO-CMepXXHegasi cucmema; akmueHas bugbypkayusi; naccusHasi bugyp-
Kayus; npocadka OCHOBaHUSI.
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Kondgbriukm uHmepecoe: Aemopbsi deknapupyrom omcymcmeue 5i8HbIX U MOMeHyuasibHbIX KOHQIUKMO8 UHmMepe-
€08, c8s3aHHbIX € nybnukayuel Hacmoswel cmambu.
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Abstract

Purpose of reseach. To meet the requirements of Federal Law No. 384 “Technical Regulation on the Safety of
Buildings and Structures”, a deeper study of the stability of frame-rod structural systems in the event of an emergency
associated with subsidence of the base of one of the supports, and the development of a methodology for assessing
the resource of resistance of building elements located in difficult engineering and geological conditions.

Methods. As a stability criterion, the sign of the work of the end moments and transverse forces is adopted. A
negative value of this work is a sign of "active" loss of stability of the rod, a positive - "passive”. In the event of an
emergency related to the subsidence of one of the frame supports, the work of the longitudinal force ceases to
contribute to the bifurcation of the rod. Therefore, at a certain strain value Ss, a separate rack can go from active loss
of stability to passive, changing the critical stability parameters of the entire system as a whole. The formula for
determining the critical drawdown S_cr is given.

Results. A two-span frame is considered, in which the central strut is loaded with the force Py, the extreme - with the
forces aPy. The type of rod bifurcation is determined. Using the above equations, critical parameters and forms of
buckling of the structural system under consideration were found before and after the emergency in question. An
assessment is given of the influence of the draft of the base of the supports of the frame racks on the character of the
bifurcation of the rods of the structural system as a whole. The analysis of the dependence of the critical drawdown
value S, c-on the loading scheme of the frame under consideration is performed. It is shown that when the coefficient
of load application is a = 0.6, at the first stage, when the system in question is stable, the first rack loses stability
passively, the rest actively. When the base of the second pillar sags by 21 mm or more, a change in the type of its
bifurcation occurs, while the critical stability parameters of the remaining elements do not change significantly. In the
event of a similar emergency with the base of the right frame pillar, the critical drawdown value is 140 mm. Moreover,
a change in the type of bifurcation of the third pillar leads to the transition of the first pillar to active bifurcation, as a
result of which the critical parameters of the entire system as a whole change significantly.

Conclusion.An analysis of the calculation results showed that with a certain drawdown value, the emergency in
question will lead to a change in the nature of the bifurcation of both individual elements and the entire structural
system as a whole. The proposed stability criterion for frame-rod structural systems, the basis of which are
subsidence soils, makes it possible to relatively easily identify elements with low resistance to buckling in difficult
engineering and geological conditions.

Keywords: stability; frame-rod system; active bifurcation; passive bifurcation; subsidence of the base.
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BBepgeHue

C uenbro 3aUIUThl )KU3HU U 310POBbS
rpaxkJaaH, UIMyIIecTBa (PU3NUYECKUX U IOpPH-
JUYECKUX JIMI[ COITIACHO JEHCTBYIOLIEMY
(besepanbHOMY 3aKOHY' CTPOHTENIBHBIE KOH-
CTPYKIIMM W OCHOBAHHE 3IaHUS JOJDKHBI
o0yiaaTh TakoW MPOYHOCTHIO M YCTOMYU-
BOCTbI0, YTOOBI B IIPOLIECCE CTPOUTENHCTBA
U OKCIUTyaTallkd HE BO3HUKAIO YrpO3bl
paspylIeHUs] OT/ENbHBIX HECYIIUX CTPOH-
TEIbHBIX KOHCTpYKUMM. IIpu 3TOM upes-
BBIUAIHO CJI0XKHO oOecreynTh Oe3aBapHii-
HYyI0 pa0boTy pamMHO-CTEP)KHEBBIX KOH-
CTPYKTUBHBIX CHUCTEM, OCHOBAaHHUEM KOTO-
PBIX SIBJISIIOTCS TIPOCAI0YHBIE TPYHTHI. M3-
BECTHO, YTO BHE3AITHbIC CTPYKTYPHBIC IIE-
pPEeCTpONKH, CBSI3aHHBIE C MPOCAIKOU OC-
HOBAHMS, MOTYT BbI3BaTh W3MCHCHHUE KPH-
TUYECKHUX IMapaMeTPOB YCTOWYMBOCTH Kak
OTJENBHBIX 3JIEMEHTOB, TaK U BCEH CUCTe-
Mbl B 1enoM. CrnemoBaTenbHO, Ui obec-
nedenusi TpeboBanuii dDexepaabHOro 3a-
KOHA He0OXoauMo OoJiee TITy0oKoe U3yde-
HUEC YCTOWYMBOCTH PAMHO-CTPEIKHEBBIX

KOHCTPYKTHUBHBIX CHUCTCM IIPU BO3HUKHO-

! TexHmueckuii pernaMeHT o 6e30MacHOCTH 3IaHMUiT 1
coopyxeHmit: (denepanbHbiii 3akoH Ne384-d3 ot
30.12.2009. Hoctynm u3 copaB.-IPaBOBOM CUCTEMBI
«KoncynsrantlIntocy.

BEHUU aBAPUMHOM CUTYallUU, CBA3aHHOMU C

MIPOCAAKON OCHOBAHUS.

MaTepMan bl U METOAbI

B kauectBe KpuTepus yCTOMYHMBOCTH
MPUHAT 3HAK paOOTHI KOHIIEBBIX MOMEHTOB
u momnepeuHbix cwi. [Ipm sToM oTpuIa-
TeJIHbHOE 3HAUYCHNE YKa3aHHOU pabOThI

Ai(Mi' Ql) <0, (1)
CIIY)KHT TpHU3HAKOM "akTUBHOH" Oudyp-
KalliH, a €€ MOJIOKHUTEIbHOE 3HAUCHHE:

Ai(Mi' Ql) >0, (2)
TOBOPUT O TOM, YTO CTEPKEHb TepseT
YCTOMYHUBOCTH «11accuBHO» [1-15].

IIpn BO3HMKHOBEHUU aBapUHHOMN CHU-
TyalluH, CBSI3aHHOW C ITPOCAJKOW OCHOBa-
HUS OJHOW W3 OMOp pambl, paboTa Mpo-
JOJTLHOM CHWJIBI TIEPECTAET CIIOCOOCTBOBATH
oudypkauun crepxus [16-21]. Crnenosa-
TEJIHHO, TIPU OTIPEJICIICHHOM 3HAYCHUU JIe-
dbopmanuu Sg; OTHETBHAS CTOWKA MOXKET
NEepelTH OT aKTUBHOW OMdypKaluu K mnac-
CHUBHOM, 4TO BBI30BET CTPYKTYPHBIC U H3-
MEHUT KPUTHUYECKHE TTapaMeTphl yCTONYH-
BOCTH BCEH paccMaTpuBaeMOil CHCTEMBI.
VYkazaHHas CUTyalusi MOXET MPHUBECTH K
HeoOpaTuMbIM ehopManusiM U pa3pyliie-
HUIO KaK OTAEIBHOTO HECYIIEro JIeMEHTa,
Tak U Bcero 3panus. llepexon oraensHOM

CTOMKU PaMHO-CTEPKHEBOM KOHCTPYKTHUB-
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HOMW CHCTeMBbI OT aKTUBHOI OudypKanuu Kk
MACCUBHON TMPOM30MIET, Korma pabora
MPOAOJIBHOM CHIIBI KOMIIEHCUPYET paldoTy

KOHICBBIX MOMCHTOB U ITOIICPCUHBIX CHUJIL:
A/ (N) = A;(M;, Q) > 0. (3)
PaGota mpomONBHON CHITBI Ai/ (N)

OTIpEe/IEIISIeTCSl KaK MPOU3BEACHHUE MPOCaI-

KM OCHOBaHMS Ha 3HAYCHUE YKa3aHHOU

CHJIBL:

Ai/ (N) = SKp

V2 Elpmin

. “)

PaboTy KOHIIEBBIX MOMEHTOB U TIOTIE-
PEYHBIX CHJI MOXKHO TPEICTABUTh B BUC

Ai(M;, Q) =i XC-;;(v) Z;, (5)
rae @;;(v;) — 3Ha4eHue QyHKUUH METO-
J1a TIEPEMEIIEHUN JJISl CKATO-U30THYTHIX
CTEpKHEH;

C — KOHCTaHTa, ompenensieMas IO
MpaBWJIaM CTPOUTEIHHOW MEXaHWKHU B 3a-
BHCHUMOCTH OT T€OMETPHH, CXEMbl Harpy-

JKCHUSA KOHCTPYKIIMU U KCECTKOCTH €€ 3JIC-

MCHTOB.
aP P aP
1
1
Cmouka 7 Cmouka 2
~ Cmodka 3
e Ve s

Kpuruueckyro npocajky Sy, ¢ y4eTom
BeIpakeHu# (3), (4) u (5) MoxHO ompee-
JUTH 110 popmyre

12y Cco i (V)Z;

Sp=—"" (6)

Pe3ynbTaTbl U X 06CyxaeHue

PaccMoTpuM CTEpKHEBYIO KOHCTPYK-
TUBHYIKO CUCTEMY, LICHTPAIbHBIA 3JIEMEHT
KOTOPOM Harpy»eH cuiou P, a kpaiinue -
cunamu oP,. (puc. 1 a). Haiinem kputu-
YeCKUE IapaMeTpbl YCTOMYMBOCTU YKa-
3aHHOM paMbl U (Qopmbl OHdypKanuu ee
CKATBIX CTOEK C IPUMEHEHHEM IIPUBEICH-
HBIX YpaBHEHMH B 3aBHCUMOCTH OT KO3(h-
¢buienTa NpuIoKEeHNsT Harpy3Ku o J0 U
II0CJIE BO3HMKHOBEHHS PACCMaTPUBAEMOM
aBapuMHOM cuTyaunu. Pacuer pambl BbI-
MIOJIHUM METOAOM IE€PEMEIIECHUN C MpHU-
MEHEHHEM YHCJIEHHOIO METOJa IOCIIEN0-

BaTeJbHBIX Npubmmkenuit [13-15, 22].

Zi Z2 Zs3
Cmodka 1 Cmoika 2
~ Cmoika 3
/‘V L /‘:/ L /‘V
6)

Puc. 1. PacueTHas (a) u akBuBaneHTHasi (0) cxema paMHO-CTEPXXHEBOWN KOHCTPYKTUBHOM CUCTEMBI

Fig. 1. Estimated (a) and equivalent (6) schemes of the frame-rod structural system

HpI/IHHB 34 HCHU3BCCTHBIC YIJIbI ITOBO-

poTa y310B Z,, Z,, Z; BBIUUCIUM DPabOTY

KOHIOCBBIX MOMCHTOB H IIOINCPEYHBIX C

MOMOIIBI0 (PYHKIMI METOoAa IepeMele-
Huil. Torga ogHOpOIHAS cUCTEMa ypaBHE-

HUU NIPUMET BUJ:
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ry1°2Z1+ryp°Zy+ri3:23=0
121+ Ty Zy + T3 Z3 =0, (7)
I3q1°Z1+Tr3,°Z1+133:Z3=0
raeryy =8-i+4-i-¢(v1);
Top =814+ 4-1"@y(vy);
r3z3=4-1+4-i"@y(v3);
Tip =Tz =210

’ P; .
T3 =731 = O, V; = l ' Breld’ (l = 1;2;3);

rae By.q — IpuBeIEeHHAs KECTKOCTh ceye-

HUS CTEpXHS; V; — MapaMmeTp BEKOBOTO
YpaBHEHHUS.

JlerepMuHaHT cucTeMBI (7) ompenens-
€TCs1 BBIpa)KEHUEM
Det =8 i+4-i-¢p,(v1)) - (8-i+
+4-i-<p2(v2)-(4-i+4-i--<p2(v3))+
+16-i3— (8 i+4-i-@y(vy)) 4-i%—
—4-i2- (4 i+4-ipy(v3)). (8)

Jlanee BpIUMCIIsIEM YIUJIBI TOBOPOTA
y3JIOB paccMaTpuBaemMon pamsl. B mpuse-
JNEHHOU NIBYXNPOJETHOW KOHCTPYKTUBHOM
CUCTEME OTpe/eiieM 3HaueHUs] M3rH0aro-
IIUX MOMEHTOB, IPOJOJIbHBIX M MOMEpey-
HBIX CHJI, COCTaBJISIEM JI€TE€PMUHAHT CHU-
CTEMBI YPABHEHHM METOJa NEPEMEIICHUN,
3alMChIBAEM MapaMeTp BEKOBOI'O YypaBHe-
HUS JUIS1 K&XKJOTO U3 CKATHIX AJIEMEHTOB.

Jlaniee 4UCIEHHBIM METOJIOM MOCIe-
JIOBAaTENbHBIX MPHOIMKEHUN OMpeesieM
rnapaMeTpbl BEKOBOI'O YPABHEHUS, MPU KO-
TOPBIX JIETEPMUHAHT, 3alHUCAHHBIA JId
paccMaTpuBaeMon paMmbl 0 IPOCATKU OC-
HOBaHUs OJHOM U3 €€ OIOp, PaBEH HYIIO
IPU Pa3IUYHBIX 3HAYCHUSX KOAPPUIMCH-
Ta NPUIIOKEHUSI HArpy3Ku o. AHAJIOTMYHO
omnpenensieM KPUTHYECKHE IapaMeTphbl
YCTOMYHUBOCTH CHUCTEMBI MOCJIE BO3HUKHO-

BEHMS IIPUBEICHHOM aBapUWHOW CHTYa-

1. CpaBHUB pabOTY JIEMEHTOB pambl J0
U IIOCJIE MPOCAIKH OCHOBAaHHUSA €€ OIop,
OLIEHUM BIHUsHHE JedopMalii TpyHTa
CKMMAEMON TOJIIM HA OCOOEHHOCTH OU-
(dbypKanuu OTASIBHON CTOMKU M BCEU KOH-
CTPYKTMBHOM CHCTE€MBI. BplunmciuM 3Ha-
YeHHE MPOCAIKH OCHOBAHUSA, IIPU KOTOPOM
JJIEMEHTBl MOTYT IIEPEUTH OT AKTHUBHOMN
oudypkanmu K naccuBHOW. Omnpenernm
KPUTUYECKHE IapaMeTpbl YCTOMYMBOCTH
UCCIIElyeMOI CUCTEMBI IIOCIIE€ U3MEHEHHUS
tuna oudypkanuu e€ CToHKu.

3Ha4YeHUE KPUTUYECKOM IPOCAIKU BbI-
YHUCIUM, UCXOJA U3 TOTO YCIOBHS, YTO B
MOMEHT Iepexoja OT aKTUBHOM MOTEpH
YCTOMUMBOCTH K IAcCUBHOHM paboTa KOH-
LIEBBIX MOMEHTOB M IOMNEPEUHBIX CHJI dJle-
MEHTa KOMIICHCHpYeTcsi paboTol MPOI0iIb-
Hoit cunbl A;/ (N).

JUia pelieHus yKa3aHHOM 3aa4d Hai-
JIEM PacyeTHYIO JUIMHY CTOEK, paboTy H3-
ru0aroIuX MOMEHTOB M MONEPEYHBIX CHUJI
JUIA DJIEMEHTOB IPUBEICHHOW paMbl 10
BO3HUKHOBCHHUS AaBapUMHOW CUTYyaluH,
CBSI3aHHOM C MPOCAJIKON OCHOBAaHUS OJHOMN
u3 onop. PaboTa kaxoi cToiiku paBHa:

A(M;, Q) =219y Z;, )
A1 (My,0Q,) =
—0,293 - i, paboTa KOHIIEBBIX MOMEHTOB U

CnenoBareabHO:
IIOIIEPEYHBIX  CHII CTOMKH:
A,(M,,Q,) = —0,723-i, mis TpeTheit:
A3(M3,Q3) = 1,526+ i. TIpu 3TOM 10 MO-

MCHTA IIPOABJICHUA HETAaTHUBHBIX CBOICTB

BTOPOM

IpyHTa OCHOBAHUS IEPBBIA U BTOPOM dJIe-

MEHTBl paMbl TEPSKOT YCTOMYMBOCTb AaK-

TUBHO, TPETUN — IIACCUBHO.
IIpoanaymsupyeM IOBENEHHE DIIEMEH-

TOB paCCManHBaCMOﬁ PpaMBbI B IIPOLICCCE 1O~
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TEpU YCTOMYHMBOCTH JIO0 M IOCIIE BO3HUKHO-
BEHUS aBapUNHON CUTYallMH, CBSI3aHHOM C
IIPOCAZKON OCHOBAHHUSA OIOp IEPBOM U BTO-
po¥i CTOWMKU. 3HaYEHUE MTPOCAJIKU, TIPU KOTO-
pOM MeHsIeTCs Xapakrep OudypKaruy yka-

3aHHBIX J3JICMCHTOB paMbl, OIIPCACIMM I10

dopmyie (6).

al

Ha puc. 2 nns woirocTpanuu BbIpa-
xeHus (6) mokazaH rpaduK 3aBUCHMOCTH
KPUTHYECKOTO 3HAYCHHS IPOCANKH Sg .
ISl pacCMaTpUBaeMOi paMHO-CTEPIKHEBOI
KOHCTPYKTHUBHOM CHUCTEMBI OT KO3(Puiu-

€HTa MPUIOKECHUS HArpy3KH 0.

L1 |
. oy, > Cmouka | 3 _a
motka EVZal
0.9 J/n/ ] D D
5 = O o
|
/ 1
Cmoukaf (modka 2
0.8 [ ~1 — —Em}m 3 ||
0.7 \’é'ﬂ” | el / T
? —-;L""“\_\L Il’ E /'I/
0.6 \\-
0,5 r =
0 2 4 6 8 10 12

14 16
Ss;’, kp., CM

Puc. 2. 3aBUCMMOCTb KPUTUHECKOTO 3HAYEHNA Npocankm Sq o, OT KO dMLMEHTa NPUITOXKEHUS Harpy3ku a

Fig. 2. Dependence of the critical value of the drawdown S ., on the load application coefficient a

[Tpoanami3upyem xapakrep Ougypka-
LU JIEMEHTOB PaMbl J0 U M1OCJIE BO3HUK-
HOBEHMsI aBApUMHOMN CUTYALlVH, CBA3aHHON
C IIPOCAJKOM OCHOBAHUs BTOPOH U TPETbEN
CTOEK IpU 3HaueHUH KO3 (UIEeHTa MPU-
noxxenus: Harpy3ku o0=0,6. Ha mnepBom
JTane, KOrja paccMaTpuBaeMas CHCTEMa
cTa0WibHa, MepBasi CTOWKa TepsieT yCTOM-

YUBOCTh ITACCUBHO, OCTaJIbHBIE — AKTUBHO.
IIpu mpocanke OCHOBaHUS BTOPOM CTOMKH
Ha 21 MM 1 OoJiee TPOUCXOIUT U3MEHEHHE
Tuna ee Oudypkauuu, Npu TOM KpUTHYE-
CKHE IapaMeTpbl YCTOMYMBOCTH OCTaJIb-
HBIX 3JIEMEHTOB CYILIECTBEHHO HE H3Me-
HAIOTCS. B ciiydae BOSHMKHOBEHUS aHAIO-

TMYHOM aBapUMHOM CUTyallMM C OCHOBa-
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HUEM IIPaBOM CTOMKH paMbl, 3HAYCHUE
KpUTUYECKOW Mpocaaku cocTasisier 140
mM. [Ipu 3TOM M3MeHeHue Tumna oudypka-

LIUA TPETbEU CTOMKHU IPUBOJUT K IIEPEXO-

Iy NepBOi CTOMKHM K akTHUBHOW Oudypka-
IIUM, BCIIEJCTBUE YEro CYIIECTBEHHO W3-
MEHSIOTCSl KpUTHYECKHUE HapaMeTphl Bcel
CUCTEMBI B 11e10M (puc. 3).

B)

iO, 6P P 0,6P

0,6P | o !

1 naccubho

naccubro naccubHo

akmubHo akmubo

Ssl=21

| akmubHo
naccuBro -~ -axmuBHo.

okmuBho

Ssl=140 m

o

~
~

S
~

Puc. 3. ®opmbl noTepu yCTOMYMBOCTU pambl A0 (&) 1 Nocrne BO3HVKHOBEHWS aBapyHON CUTYaLmK,
CBSI3aHHOW C NPOCaAKON OCHOBaHWSA BTOPOU (6) 1 TpeTben CToek (B)

Fig. 3. Forms of loss of stability of the frame before (a) and after an emergency situation associated
with subsidence of the base of the second (6) and third pillars (B)

[Ipu 3HaueHuu KodPPHUIMEHTA MpPH-
noxxenus: Harpy3ku 0=0,8 paboTa snemen-
TOB pacCMaTpUBaEMON PaMHO-CTEPKHEBOU
KOHCTPYKTUBHOM CHCTEMBI aHAJIOTUYHA.
IIpp 5TOM 3HayeHUME KPUTHUYECKOU IIPO-
CaJKi OCHOBAaHUs BTOPOM CTOMKH COCTaB-

aseT 22 MM, TpeTbeil — 25 Mm.

BbiBogbl

AHanu3 TMOJYy4YEHHBIX Pe3yJIbTaTOB

pacdyera IOKaszaja, 4YTO IIpU HEKOTOPOM

3HAYEHUH NIPOCAJIKU, pACCMaTpUBacMas aBa-
pHiiHas CUTyalMsl IPUBEJIET K U3MEHEHHUIO
Xapaktepa Oudypkanuu Kak OTICIBHBIX
JJIEMEHTOB, TaK M BCEU KOHCTPYKTMBHOM
CUCTEMBI B LIETIOM.

IIpeu1oKEeHHBI KPUTEPUM aeT BO3-
MOKHOCTh OTHOCHUTEIBHO IIPOCTO BBISBIIATH
MIEMEHTBl C HU3KOH CONPOTHUBISEMOCTHIO
MOTEPU YCTOMUMBOCTH PAMHO-CTEPIKHEBBIX
KOHCTPYKTHBHBIX CHCTEM, OCHOBaHHEM KO-

TOPBIX ABJIAIOTCA MPOCAA0YHBIC T'PYHTHI.
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