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CoBeplieHCTBOBAHNE HHKEHEPHOH METOJHKH pacuera
HAa YCTOHYHBOCTb PEKJIAMHBIX KOHCTPYKIHII

AHHOTALIHS

WNnxeHepHas MeTomuka pacuera Ha YCTOWYHMBOCTB (ONPOKUIBIBAHHE) PEKIAMHBIX
KOHCTPVKIHH KaK MPaBHIIO CBOTUTCA K OnpeAcncHuio pakruueckoro ko3dduumenra zanaca k |
onpeacAICMOro  Kaxk OTHOIICHUC MOMCHTA OT VYACPXKHUBAIMUX CHJI K MOMCHTY CHII
OIMMPOKUABIBAHUA, U CPABHCHHUA MMOJTYUCHHOI'O 3HAYUCHUA k C KaKUM-TO AOIMyCTHUMBIM WU
HOPMATHBHBIM 3HauUcHUEM Koddduimentom 3amaca. [IpemgaracTcs MeToaMKa OMPEaCICHUS
HOPMATHUBHOI'O 3HAYICHUA KO3(1)(1)I/ILII/ICHT3, 3araca mpu pacucTe Ha ONPOKUABIBAHUC PCKIAMHBIX
KOHCTPYKLHH C HCIONB30BAHHEM METOAOB TCOPUH HaAekHOCTH. ONpeacncHUe 3HAYCHHUS
ko3 duumeHTa 3amaca MPUHUMACTCA B 3aBUCHMOCTH OT BEPOATHOCTH OTKAa3a PEKIAMHON
KOHCTPYKLIUM B BHJC €€ ONPOKHABIBAHUS BETPOBOM HArpy3KOM, ONPEeACHIEMON U3 pEHICHUS
3aga4v 2-X THIIOB: 3agauu € BO3MOXHBIMH HCOKOHOMHUYCCKHUMHU TIOTCPAMU U 3adavu
onpeaACICHUA MUHUMYMa S9KOHOMUYICCKUX ITOTCPb.

KuaroueBbie ciioBa: BETpOBasi HArpy3Ka, BEPOSTHOCTh OTKA3a PEKIAMHON KOHCTPYKLHHU B
BUJE €€ OIMPOKUABIBAHUS, 3aKOH PACHPEACICHUS BETPOBOU HATPY3KH.

WnxeHepHas MeTOAMKA pacyeTra CTPOUTENBHBIX KOHCTPYKUIUH Ha YCTOWYHBOCTB (M
OTNIPOKUBIBAHKE), KAK MPABUJIO CBOIUTCA K poBepke no popmymne (1):

My()ep /Monp Zk’ (1)

rae M,sep— VASPKUBAIOIMHA MOMEHT A1 PACCMATPHUBACMOH KOHCTPYKLIMH,
M,,,,,— OTIPOKHUABIBAFOLIMIT MOMEHT ISl PACCMATPUBAEMON KOHCTPYKIINY,
k — ko3 rueHT 3amaca npu pacueTe Ha YCTOHIHUBOCTE.

J1st pasHBIX BUIOB KOHCTPYKIIMH 3HAMCHHE KOI(D(DUIIMEHTA & HA3HAYACTCS SKCIICPUMCHTAIbHBIM
MyTEM HJIM HA OCHOBE PACUCTOB € YUECTOM HEIOCTATOYHO O0OCHOBAHHBIX KPUTCPHUEE.

Kax mpaBuno, B BUAC ONPOKUABIBAIOIICH HATPY3KH IS CTPOHUTCIBHBIX M PEKIAMHBIX
KOHCTPVKIIMH BOCIIPHHUMACTCS BETPOBas Harpy3ka (puc. 1).

OCHOBHBIMH MapaMeTpaMH 3TOH HATPY3KH SABIAIOTCS HOPMATHBHOC BETPOBOC AABICHUC
Wo, paccMaTpuBacMoe Kak CpeIHEC 3HAUYCHHE MAaKCHMAIbHBIX BETPOBBIX JABICHHUH C
rieproaoM nosTopsromuMed 5 — 10 mer [4].

B pabGore [3] momay4ucHO 3HAYCHUEC BEPOSTHOCTH ONPOKHIBIBAHUS KOHCTPYKLHH B
3aBHCHMOCTH OT COOTHOLICHHS OMPOKUABIBAIOIIETO U VICPKUBAIOIIECTO MOMEHTOB!

—c(Wy-M

g=e yoep I M oup)F Q)

rae W, — HOpMaTHBHOE 3HAUCHHE BETPOBOTO JABICHHS,
¢, f— mapaMeTpsl pacipeneIcHus BETPOBOrO AABICHHS IO 3aKoHy Belibyma.

C yuerom (1) popmyny (2) MOKHO 3amHcaTh B BUAE!

_ . 4
q = ¢ c(kWy) , (3)

rae k — ko3 durpeHT 3anaca mpu pacueTe Ha YCTOMIHBOCTS.
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Puc. 1. Cxema pacuera peKIaMHON KOHCTPYKIIMH HA OMPOKHIBIBAHHC:
1 — Pexmamuas koHCTpyKIus, 2 — bammact Becom G; 3 — Touka ONPOKAIBIBAHUS,
b; — paccTosHEE OT LCHTPA TSHKECTH 0AIACTa 10 TOUYKH OTPHIBA (OMPOKUIBIBAHHA),
W — BETpPOBOE JABICHUE HA PEKIAMHBIN IIUT

BeposarHocTe OTKaza pEKIaMHOM KOHCTPYKLMH NPH ONPOKHIBIBAHUH OT BETPOBOU

HATrpy3KH NPH €€ IKCIUTYATAlUH B TCUCHHE BPEMEHH [ MOYKHO 3aITUCATh B BUJC!
q,=1-(1-¢)". (4)

dopmyna (4) ycTaHAaBIMBACT 3aBUCHMOCTh MEXKIY BPEMCHEM OKCIUIVATAUH U
k03¢ puLmeHTOM 3amaca Opu pacyeTe Ha YCTOHYNBOCTD MPH ONPOKHIBIBAHHH.

Omnpenenenue 3HaUeHHE KO3 PHULUMCHTA 3anaca IPH paciueTe Ha ONMPOKUABIBAHHC 3aBUCHT
OT 3HAYCHHUS BEPOATHOCTH OTKA3a ¢ KOHCTPYKLHH, KOTOpas MOXKET OBITh ONpeJclicHa H3
pelieHHs 33734 2 TUIOB: 33434 ¢ BO3MOXKHBIMH HEOKOHOMHUYCCKMMH MOTEPSIMU M 3aJa4u
OTPCIOCICHUS MUHUMYMA SKOHOMIUICCKIX HOTEPb [1].

Paccmorpum 3apmauy ompeaencHus koddduUIMEHTa 3amaca HPH  HEIKOHOMHYCCKHX
morepsx. Toraa uz pabotel [5] MOXHO 3amucarh CICAYIOUICE YPABHCHHE, MO3BOMSIONICS
ONIPECTUTh 3HAYCHUS KO3 ULIMCHTA £

—4 1
1_(1_w)ﬁ_e’c(k'W°)ﬁ =0, 5)
L -F (z)
rae L — cpeaHe BepOATHOE KOJIMYECTBO JTIoAcH Ha | M? mopaskaromel MoBepXHOCTH;
F(z) — nnomaap MOpaXkeHUs MPU ONPOKUIBIBAHUH KOHCTPYKLIHH;
4,1-10™ — BenMUMHA STATOHHBIX HEIKOHOMHYCCKHX MOTEPb.

Omnpenemum  3HaveHus ko3¢ duuueHta 3amaca mOpH  pacuyeTe HA OMPOKHIBIBAHHC
pexmaMHO# KoHCTpYKUmu ams r. Kazaau: W,= 30 kr/M’, ¢ = 1,0611, £ =0,611 npu BO3MOKHOM
HNOHUXCHUH N-TO KOJIHUECTBA TOACH:

n=1L" F(z),
1 - (1 _ 431 -1 074 )0.2 _ e—1.0611(k-30)0'611 - 0. (6)
n
3naueHue koddduucHTa k mpuBeAcHb B TaOIHIIC.

Tabnwmma
3unavenue kodpdunyenta 3anaca k npu pacyere Ha yCTOHIHNBOCTH
71, KOJIMYECTBO JIFOCH B 30HE MOPAKCHHUS 1 2 3 10
¢, BEPOATHOCTHL  IPH  JTAJOHHBIX 8.2 10° 41 10° 2,73 10° 8.2 10°
HEIKOHOMHYCCKUX IOTEPAX
k, k03¢ purmmeHT 3amaca 1,18 1,33 1,42 1,69
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Paccmorpum  3agauy ompemeneHus koddduupeHta 3amaca  TpU  pacueTe  Ha
ONPOKUBIBAHKEC U3 VCIOBHS 00CCIICUCHUS MUHUMYMAa SKOHOMHUYECKUX MTOTEPb.

B pabore [3] 3HaueHHS BEpPOATHOCTH OIMPOKUABIBAHHS PEKIAMHONH KOHCTPYKLHUH ¢,
COOTBETCTBYIOIICE MHUHHMYMY (PVHKIHHM CTOMMOCTh BO3MOMKHBEIX OSKOHOMHUYECKHX TOTEPh
onpeaeasIeTes no GopmyIic:

&(11’1(1—)) ’ '1——1’1'1‘2:0, (7)
q q

b, c?

-4

TI€ ¢, f — mapaMeTphl pacnpeacCHUs BETPOBOro AaBICHHUS 1O 3akoHy Belibyna;
7 — ©KEroJHas MIAHUPYEMast TPUOBLIb OT KCIUTYATALMH PEKITAMHON KOHCTPYKIIHUH;
! — IJIAHUPYEMOE BPEMs SKCILTyaTal|H,
b; — PacCTOSIHUE OT TOYKH OMPOKHUIBIBAHUS 10 TOUYKH MPUIOKCHUS VACPKABAIOIICH CHJIBI;
B — cTrouMocTh ¢aUHUIIBI 00bEMa YACPKHUBAIOLICTO JICMEHTA PEKIAMHON KOHCTPYKIIHUH;
ky =M, 1W,.
N3 popmymsr (3) MOKHO 3amucaTh BBIPAXKCHUS, YCTAHABIHUBAIOIIAS 3ABUCUMOCTE MEKIY
KO3 PHUILIUCHTAMH 3a11aca U BEPOSTHOCTh OMPOKUBIBAHHUS KOHCTPYKIIUH:

P TXTRE'D)

c W Oﬁ ’ (8)
IMoxcrasass Beipazkenue (8) B (7) MOXKHO MOJTYYHUTh 3aBUCUMOCTD CJICIYFOLIETO BUAA:
Bk . 5
LoBIB ctkmy)® _ 42 _
P c (k-W,) n-t-=0, 9)
1

Paccmorpum  mpumep ompenencHus koddduupeHTa 3amaca  HpH - pacueTe  Ha
OTIPOKUBIBAHKUEC PEKIAMHON KOHCTPYKUMH B r. Kazanm.

IMapamerpsr pacmpenencHus Berpooro aasneHus aas r. Kaszanu: ¢ = 1,0611; f = 0,611
o [2], W, = 30 xr/m” ansa 11 BerpoBoro paitona, B = 2 py6/kr, b; = 1,5 M mpu pasmuuHbIX
3HAYCHUAX CKETOTHOU MPUOBLIH #7 K BPEMEHHU SKCILTYATALNH /.

Pesynprater pacueToB npuBeacHH B rpaduke Ha puc. 2.

16

ExerogHan
14 npubbinb, py6.
a 200000
g 12
[ ]
s 1 500000
-
; 08 100000
H
& 06 —
b4 10000
§ 04
s 50000
0.2
0

1

5 10

Bpema sxkcnnyavaymum t

Puc. 2.

s Gonpinero yao0CcTBa aHAIN3a 3aBUCHMOCTD (9) MOKHO 3aMKUCaTh B BUJE!
C _ - w,)F
7M'Clﬁ‘(k‘WO)lﬁ‘eC(kW0) _n‘IZZO; (10)

k-W,
rae Cy = B-G — croumocTs Marepuana PEKIAMHONW KOHCTPYKIHH, VACPKHBAIOIICTO €C B
YCTOHYHMBOM MOJIOXKCHUH (pyHAAMEHTA Win Oaiacra,
G - Bec dhyHgamenTa (Oamnacra) KOHQCPSHIUH.

IMonyuenusie 3aBucumocta (5) u (10) mO3BOMMOT OMpeaSTUTs OOOCHOBAHUE 3HAUCHUS
k03 duUIIMCHTA 3anaca B 3aBUCUMOCTH OT BPEMEHH SKCIUTYATALMU U BEIUYHUTBl MATCPHATBHOTO
U HE MaTCPHAIIBHOTO yiuepoa.
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Improvement of an engineering calculation procedure
on stability of advertising constructions

Resume

The engineering method of calculation of constructions on capsizing from the wind action
loading is reduced to calculation of coefficient size of the moments of holding and upsetting forces.

Allowed value of a stock coefficient as a rule is appointed by an expert way without due
settlement justification. In article is offered the technique of determination of allowed coefficient
sizes of a stock on capsizing. Two possible cases of tasks are considered when capsizing: the task
with non economic losses and the task with economic losses with ensuring their minimization only.
Wind loading on constructions is considered as the random variable distributing on the Veybull low.
The probability of capsizing of an advertising constructions is decided with the use of methods of the
theory of realiability. Dependences of the coefficient size of a stock on the number of people in a
possible zone of the collapse, planned time of exploitation, parameters of the holding ballast,
planned profit from the exploitation of an advertising construction are received in acticle.

Examples of using the received dependences of a stock in a numerical and graphic form
for the district of the city of Kazan are given. Parameters of distribution of Veybull are taken
from earlier conducted researches by which wind loading is described.

Keywords: wind load, the probability of failure of the advertising construction as its
rollover, the distribution of wind load.
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