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BUPIIIEHHS TPOBJIEMU 3ATIOBII'AHHA IIOJAJIBIIOTO
PYUHYBAHHS LEIJIAHOI JUMOBOI TPYEH

Po3pobiieHa MeToanKa po3paxyHKY HECydol 3aTHOCTI LEIVIIHOI JAUMOBOI TPYOW 3 ypaxyBaHHSM
JIOKJIBHYX PyHHYBaHb i CTOBOYpa IIpH CyMICHIiT il BITpy, BIIACHOI Baryl Ta HArpiBaHHs BiBITHIMU ra3aMH.
ITpobnema 3arobiraHHs HOJAIBIIONO pyiHyBaHHS TPyOU Ta 3abe3redeHHs ii Ge3aBapiifHOi eKcILTyaTarlil
BUPIIIYETHCS 3 JOMOMOIO0 CTSDKHHX Killellb, SIKi BCTAHOBJIFOIOTHCS 10 BCiii BHCOTI CTOBOypa TpyOH 10
YCYHEHHsI BUSIBIICHHX IMOLIKODKEHb. B poOOTI BHKOHAHMII pPO3paxXyHOK Hecydoi 3MaTHOCTI peabHOI
LErJITHOI IMMOBOI TPYOH 3 JIOKAJIBHIMU PyHHYBAHHSMH if CTOBOYpa, BU3HAYEH] PO3PAXyHKOBI CHIIM HATSTY
CTDKHHX KiJIeIlb, Ha/laHi PeKOMEHaLLi 10 iX BCTAaHOBJICHHSL.

JlumoBi TpyOM BITHOCATHCS JO CKIQJHUX CICIIAIBHUX 1HXCHEPHUX
cnopyn OamrToBoro Tumy. BoHM € HEBIT'€MHOIO YacTHHOI HPOMHUCIOBHX
MANPUEMCTB 1 TEIUIOBUX €JEeKTPOCTaHUid. B nmaHmii yac Ha mpommciioBHX
mianpueMcTBax YKpaiHu exciuryaryerbes Oinbie 5000 merisHuX i MeTajaeBux
JIMMOBHX TpyO, NMpPU3HAUEHHX SIK JJIsI CTBOPEHHS TATH, TaK 1 JUIA BiABOLY Y
BepxHi mapu atMocepd 1 TOAANBIIOrO PO3CIFOBAHHS MIKIIJTUBUX Ta3iB i
razonoBiTpstaux cymimei [1,2,3]. LlernsHi TpyOM BUKOPHCTOBYIOTBCS JIJIS
BiJIBEJICHHS] JMMOBHUX Ta3iB DI3HOIO CTYIIEHS arpecMBHOCTI B IIHPOKOMY
niamaszoHi Temrepatyp. IIpum TeXHIYHO TpaMOTHIN eKcIutyaramii BOHH €
HaAKOUIBII JIOBrOBIYHMMH, OO MAarOTh OCHOBHY II€peBary - IpOCTOTYy iX
PEMOHTY, SIKM HE BHMAara€ CHeLiaJIbHUX TIPHUCTOCYBaHb 1 OYAiBEIbHUX
MexaHi3miB. [lutanHs 3abe3nedyeHHs Oe3aBapiiiHOi eKcIuTyaTamii JTUMOBHX
TpyO € akTyalbHOIO, 00 BUXiJ iX 3 Jlagy MOXE NpPHU3BECTH HE TUIBKH JI0
3YNUHKY BUPOOHMITBA 3 BEJIMKHMH EKOHOMIYHUMH BTpaTaMH, a 1 JIO
JIIO/ICBKUX KepTB. [IMMOBI TpyOM 3HaxXoAAThCS MiJl Oe3MepepBHOI0 JIi€l0
BITPOBHX HAaBAaHTA)KEHb, IO BUKIUKAIOTH IMOMITHI KOJMBAHHS 1 IOB's3aHi 3
HUMH 3HaKO3MiHHI HamnpyKeHHs. B pe3ynbrari BIDIMBY atMoc(epHHUX OmaiB i
BIJIBITHMX arpecUBHHUX Tra3iB HAaHOUIBII TMOMIKOPKCHUMH € OTOJIOBKUA TPYO.
[epenax TemmepaTyp 1Mo TOBLIMHI TpyOW, BUOYXM Tra30Boi cymimn "xiomka",
yrapu OJMCKAaBKH, JIOKAIBHI pYHHYBaHHS IIEIJIM, HEPIBHOMIPHI OCiJaHHS
OCHOB Tix (yHAaMEHTOM TpPYOH, OJHOCTOPOHHE 3BOJIOKEHHS 30BHIIIHBOT
TIOBEpXHi TpyOM BHKMJAMH MapH Ta BOJIW HAWOUIBII MOUIKOKYIOTh CTOBOYpH
Tpy0. TomMy OOOB’SI3KOBUM € TEXHIYHMH HArJIsiA 3a CTaHOM KOHCTPYKILH:
KOHTPOJIb TEXHOJOTIYHUX PEXHUMIB iX eKCILTyaTallii, 3araibHuil a00 4aCTKOBHH
oS, IUTAaHOBE a0o0 IO3aIlIaHOBE OOCTEXKEHHS! €JIEMEHTIB KOHCTPYKIIH,
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CBOEYACHE BUSBIICHHS Ta YCYHEHHs iX pAe(deKTiB 1 NOMmKOmKeHb. [lpu
PEKOHCTPYKIIT LErJIsiHOl KJIaJIKu CTOBOYPIiB AUMOBUX TPYO /st 3amo0iranus ix
MOAAJIBIIOr0 pyHHYBaHHS PEKOMEHIYEThCS JI0 3aKIaJaHHs BUABJICHUX TPIiIINH
MIPOBECTH YCTAHOBKY CTSDKHHX KiJIElb Ta iX HATAT.

B crarri mpencraBieHa MeTOAMKAa PpO3PaxyHKY HECY4ol 3JaTHOCTI
LETJISTHOT JMMOBOI TPYOU 3 ypaxyBaHHSM JIOKAJFHUX PYHHYBaHb ii CTOBOypa
IpU CyMICHIH aii BiTpy, BJIaCHOI Bard Ta HarpiBaHHS BiJBIIHMMHU ra3aMmdu,
BU3HAYEHHS CWJI HATATY CTSHKHHX KiJIelb. AJITOPUTM METOJMKH CKIIQJIAETHCH 3!
® BU3HAYCHHS T€OMETPUYHMX Ta MEXaHIYHUX XapaKTEpPHUCTHK CTOBOYpY TpyoH
1 HOro MOJIOBUHU;
® BU3HAYECHHS PO3PAaXyHKOBOT'O BITPOBOI'O HABAHTAXKEHHS;

e 1100y10BH €ITIOp 3TMHAIILHUX MOMEHTIB 1 Iepepi3ylounx CHJI BiJ Iii BITpY;

e BU3HAYCHHS HOPMAJIbHUX HANpyXeHb BiJ Aii BITpPY, 110 BHHHMKAIOTh Ha
TIOBEPXHi ITbHOT TpYOH, Ta TPyOH, CKJIQJIEHOI 3 IBOX OKPEMHX ii IIOJIOBUH;

® BU3HAYEHHS JIOTUYHHUX HANPYXXEHb Bif il BiTpY, 110 BUHUKAIOTH B CEPEIHHI
LTBHOT TPYOU;

® BU3HAYCHHS PO3TATYIOUMX 3YCHJIb B CTSDKHHX KUIBISAX Ha | mor. M BHCOTH
cTOBOYpa, 3 YMOBHM pIBHOCTI JOTHYHHX HAlpyXXeHb CHJIAM TepTs, IO
BHUHMKAIOTh MIX ITOJIOBUHAMH CTSATHYTOI CKOOaMu Tpyowu;

® BU3HAYCHHS PO3TATYIOUMX 3YCHJIb B CTSDKHHX KUTBIAX Ha | mor. M BHCOTH
cToBOYpa BiJl HATPiBaHHS CTBOJIA BiJ[BITHUMH ra3aMu;

® BH3HAYCHHS HEOOX1THOI BiICTAHI MiXK CTSDKHUMU KIJIBIISIMH 1 CHJI TX HATATY 3
ypaxyBaHHIM PEKOMEHIOBAHOI BiZICTaHI Mi>K HUMHU.

HaBenenuii anroput™m peanizyemMo Ui LEIJISIHOI  TUMOBOI  TPYyOH,
KOHCTpYKIisi cToBOypa sKoi mpexacraBieHa Ha puc. 1. Knamka croBOypa
BUKOHaHa i3 neriau Mapku M100 Ha pozumHax mapku M25 Ha BigMiTKax Bif
5,0 m 10 55,0 m Ta M50 Ha iHIIMX BiAMITKaX.
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Puc. 1. KoHcrpykuist cToBOypa HeriasHol AuMoBoi Tpyou
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leomerpuuHi Ta MeXaHIUHI XapaKTEpPUCTUKH AMMOBOI TpyOm Ta ii
MIOJIOBUHU 3BeJieH] B Ta0m. 1.

Tabmuusg 1
H - . e
Bimvit gg]%anréggg?f; MowmeHT 1{4{epu11 MowmeHT ogopy
’ D’ M d9 M E M2 Jx, m VV’ M
KA h, m

LTBHOI | TTOJIOBHMHM | IUTBHOI | TIOJIOBHHHY | IUTBHOI | IOJIOBHHHU
Tpyou | Tpybu | Tpybu | TpyOm | TpyOm | TpyOum

0,50 5,575 | 4,037 11,626 5,813 35,046 3,666 12,343 | 2,961

14,0 4,900 | 3,62( 8,565 4,283 20,238 1,936 8,110 1,878

26,0 #,300 | 3,28( 6,072 3,036 11,307 1,075 5,163 1,132

38,0 |3,70 2,94 3,963 1,982 5,635 0,532 2,990 0,594

50,0 ]3,10 2,50 2,639 1,319 2,664 0,251 1,688 0,279

Po3paxyHOK BITpOBOro HaBaHTa)KEHHS, IIO i€ HA KOHCTPYKIIIO JAUMOBOI
TpyOH, BHKOHyeMO 3rimHO [4]. HopMmaTuBHY CTaTH4YHY CKIIaJOBY BiTPOBOTO
HAaBaHTA)XEHHs ¢, BU3HAYaeMO 3a HOpMyIIo0

qquo'k'C‘, (1)
Je ¢, — WBHAKICHUI Hamip BiTpy Ha BucOTi 10 . HaJx MOBEPXHEIO 3eMIIi, IO
NpuiMaeThCS B 3aJI€KHOCTI Bij paifony (mns II paiiony ¢, = 400 HM), k-
KOE(]IIlEHT, 1[0 BPaXOBYE 3MiHY MIBUIKICHOTO HAIIOPY MO BUCOTI B 3aJICKHOCTI
BiJl THITY MicIeBOCTI (st Ty MictieBocti A: <5m k = 0,75; <10m k=1;
<20m k=1,25; <40m k=1,5; <60m k=1,7), c— aepoauHaMi4HUIN KOCPIIli€HT,
SIKWIA TIPUAMAETHCS Bi/IITOBITHO 10 BKa3iBOK [4] (11 JUMOBOI TPYOH KPYTIIOTo
niepepizy ¢ = 0,6).
Po3paxyHkoBe 3HAYCHHS CTATUYHOI CKJIAJOBOi BITPOBOTO HAaBAaHTAKCHHS
g, BU3HAYAEMO 32 HOPMYIOKO

9p =9, 7> (2)
Je ¢,— HOpMaTWBHA CTaTUYHA CKJaJOBa BITPOBOrO HABAaHTAXKEHHA, Y —
KOe(]iIlieHT HAIIHHOCTI 32 HAaBaHTAXXCHHAM (TIpuiiMaemo ¢y = 1,4).

BusHauaemMo po3paxyHKOBE 3HAU€HHS CTATHYHOI CKJIaJOBOi BiTPOBOTO
HaBaHTa)XeHHS Ha | moe.m BUCOTM NUMOBOI Tpyown. OTpumaHi pe3yiabTaTH
3BOJUMO B TaOII. 2.

Ha pwuc. 2 mpencraBneHi po3paxyHKOBI CTaTW4YHI CKIJIQJOBI BiTPOBOTO
HaBaHTa)KEHHS Ha OJMHMIIIO TIOBEPXHI Ta OIMHUIIO TOBXXUHH CTOBOYpa TpyOH.

OO0unciieHi MOMEHTH Ta TIEpepi3yloun CHJIH, SIKI BAHUKAIOTh B TPYOi Bif Iii
CTaTHUYHOI CKJIaI0BOi BITPOBOTO HABaHTAaKEHHSI, IIPE/ICTABIICH] Ha puc. 3.
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Tabnums 2
KOG(i)iHiCHT, HOpMaTI/IBHa PO3anYHKOBa 'CTaTI/ICTI/I‘lHa
110 BPaxoBYye I[iaMe'rp CTAaTUCTUYHA CKJIaJ0Ba BITPOBOI'O
BigmiTku 3MiHy JTMMOBOI CKJIazioBa HABAHTAKCHHS ¢,
h,y | HBHAKICHOTO TpyoH PLposoTo Ha Of1. Ha Ol
HAaIopy BITpY, D’ M HaBaHTa>KCHHA, .
2 NOBEPXHI, JTOBXXUHHU
4y > Him H/w* Tpyou, H/m
0,50 0,75 5,575 180 252 1404,9
5,00 0,75 5,35 180 252 1348,2
10,0 1,0 5,075 240 336 1705,2
20,0 1,25 4,60 300 420 1932,0
40,0 1,5 3,50 360 504 1764,0
60,0 1,7 1,75 408 571 999.,6
HopmanbHi  HampyKeHHS
BiJ il BITpY, III0 BUHUKAIOTH HA 571 - 999 6 ~
MTOBEPXHI mibHOI  TpYyOWH,
009HCITIOEMO 32 (HOPMYIIOO =
Gp=M/W, 3)
ne M — 3rUHaNBHUH MOMEHT 504 — 17640
Binm mii BiTpYy; W — MOMEHT =
. 2lo —]
OIOpPY TUMOBOI TPYOH. 2™
HopmanbHi  HampyKeHHS S am —1m20
BiJ il BITpY, III0 BUHUKAIOTH HA ;
HIOBEPXH TpyOH, 3 ol L e
ypaxyBaHHSIM  OIOPY  JIBOX A I 13482
OKpEMHUX 1l IIOJIOBUH T 252 — 14048
BH3HAYAIOTHCS 3TiAHO (OPMYIH = ey 77
Cp :M'ymax(yu)/z‘]xﬂ (4) e HAo' ) G (Hin)

BIJICTaHb BiJ IICHTpa
TpyoH 110

I[e ymax -
Baru IIOJIOBUHU

KpalHbOi TOUKM TOBEPXHi TPYOH, Yy, —

Puc. 2. Po3paxyHKOBE BITPOBE HaBaHTAXKCHHS

TpyOH, J, — MOMEHT iHepIlii MOJOBUHI AUMOBOI TPYOU.

KOOpAWHATa ICHTPpAa Barv IMOJIOBUHU
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Puc. 3. Entopu 3ruHaIBHIX MOMEHTIB 1 Iepepi3ylounx CHII

Buznauaemo HOpMaJIbHI
HaNpy)XEHHs BiJ BJIacHOI Bark IJIst
ITBHOT TPYOU 32 (HOPMYIIOr0

c=N/F, (5)
ne N — HOB3IO0BXXHI 3yCHJUIS B HiTBbHIH
TpyOi Bim BiacHoi Barw; F — ruromia

MOMEPEeYHOro  mepepisy  JUMOBOI
TpyOu.

Ha  puc. 4  mpencrasneni
HABAHTAXCHHS BiJl BIAacHOI Baru
cToBOYypa TpyoU Ta emropa
MOB3JIOBXKHIX ~ 3YCWJIb.  3HAUYCHHS

OTpUMAHUX HAMpPY)KEHb HaBeAeHI B
Tabm. 3.

@
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=| 26600
265500
2| sssoo
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2 g 20400
E=]
B 2043300
=| 130800
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B 3612500
@l 194000
E £230200
" b
=
p(Har) (1)

Puc. 4. HaBaHTa)keHHS BiJ[ BJIACHOI Bary i
€MIOpa MOB3/I0BXKHIX 3YCUIIb

Tabmum 3
5 | Homsomtt| pionoro nasdiriocento | Hopvar.
= 2| Ymax”Vyo | vowment |Bin Brachoi Cp.Mla jfarpyz. BIA
&< o M., parn N |, JTACHOT Baru
- Kfu | kH | 'tpyba | agox monomm | O M
0,50 | 1,245/1,543 |2769,17 | 6230,2 | +0,2243 |+0,4702/-0,5827 | -0,5359
14,0 | 1,084/1,366 | 1462,77 | 3612,5 | +0,1804 |+0,4095/-0,5160 | -0,4218
26,0 | 0,936/1,214 | 800,72 20433 | £0,1551 |+0,3486/-04521 | -0,3365
38,0 | 0,789/1,061 | 34245 970,7 +0,1145 |+0,2539/-0,3410 | -0,2449
50,0 | 0,655/0,895 | 125,40 265,5 +0,0743 | +0,1636/-0,2235 | -0,1006
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HopmanbHe Bif’eMHe MakCUMallbHE CyMapHe HaBAaHTAXKEHHS, SIKE BUHUKAE
B KIaali JuMOBOI TpyOu 3 TpimmHamu, craHoButh: 0,5827+0,5359 =
1,12 MTla, a 1ie MeHIIe pO3paXyHKOBOTO OMOPY CTUCKY KIIAIKH 13 [ETIIH MapKU
M100 Ha po3unnax mapok M25 (M50), ske nopisatoe 1.4 + 1.7 MIla. YmoBa
MIITHOCTI KJIQJIKW Ha CTHUCK 3a/I0BOJIbHSETHCSI.

JlumoBa TpyOa 3 TpimHamu sIBJIsS€ COOOO JBi ii MOJOBHHM, LETJISTHA
Klajgka SKAX HE CHpUAMAaE PpO3TATYIOUMX 3YCHWIb, a 3HAYWTh, HE MOXKeE
3a0e3MmeunT MIlHICT Tpyou. Po3paxyHok mokaszaB (Tabn. 3), MmO iCHYIOTh
TO3UTHBHI (PO3TATYIOUM) 3HAYEHHS HOPMAJIBHHX CyYMapHHUX HaIlpyXeHb Ha
BigmiTkax 26,0 m 1 BHIIE, 1110 HE TPUITyCTUMO. ToMy HE0OXiHO 3pOOUTH NIEBHI
nmii it 3a0e3medyeHHS ii poOOTHM sK IUIBHOI KOHCTpyKIii. Jlims 1woro
TIPOITOHYETHCST BCTAHOBUTH CTSDKHI KUIBISL, CHIM HATITY SIKMX HEOOXiIHO
pO3paxyBaTd 3 YMOBH PiBHOCTI CHJI TEPTS, IIO BUHUKAIOTH MiX TOJIOBUHAMH
TpyOH, Ta TOTHYHUM HaNpYKEHHSM B IUJIbHIN TpyOi Bix Aii BITPY.

CyMapHi pO3TATYIOYHM 3YCWIIISI B CTSDKHHX KUIBISAX Ha 1 MOTr. M BHCOTH
cTOBOYpa TpyOH BU3HAYAEMO 33 (POPMYIIOI0

N=Nz+N,, (6)
ge Ny — pO3TATYIOUM 3yCHIIA Bifl BITPOBOrO HaBaHTaXeHHS, N, —
PO3TATYIOUH 3YCWILIS BiJl HArpiBaHHS CTBOJIA Bi/IBIIHUMHM T'a3aMH.
Biz BiTpoBOro HaBaHTa)KEHHS PO3TATYIOUM 3yCHIUIS B CTSDKHUX KUJIBLSIX Ha
1 mor. M BHCOTH CTOBOYpa TpyOH BH3HAYAEMO 32 (DOPMYIIOIO
Ng=1-t/f, (7)
Jie T— JOTUYHI HANPYKCHHS, [0 BUHUKAIOTH B MOMEPEYHOMY TIepepisi Tpyou
B3O0BX oci z (puc. 1) Bim nmii BiTpy, f — KoedimieHT TepTs (A BOJIOTHX
MOBEPXOHb — Ieria mo merimi f =03), {— TOBOMHA CTIHKM TPyOW Ha
BIJIMOBiTHUX BiJIMiTKaX.
JloTH4HI Hanpy>KeHHs! OTPUMAEMO 3 BUPazy
1=0-8./2t-J,, (®)
ne @ — mepepisyroud cwiad Bin mii BiTpY (pHc. 3),  — TOBIIMHA CTiHKH
JIUMOBOi TpyOu, J,— MOMEHT iHepuii cyuinbHOi TpyoH, S,— craTHdHuit
MOMEHT II0JIOBUHH TPYOH, SIKMI BU3HAYAEMO 32 (POPMYIIO0
Se=F-¥,, ©)
F — nnoma nonepeyHoro mnepepizy MOIOBUHU TPyOHU, ¥, — KOOpAUHATA LIEHTpa
Baru MOJIOBUHU TPYOH.
OTtpumaHi pe3ynbTaTH PO3paxyHKy MpeACTaBicHI B Ta0MI. 4.
Po3paxyHOK CTSXKHMX KijJelb Ha TEIJIOBI 3yCHIUIS B KIJIAAMi CTBOJA, IO

BUHMKAIOTh BiJl HarpiBy cToBOypa BiJBIIHMMH ra3amMy 3AIHCHIOEMO 3TiJHO
[4,5,6].
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Tabmus 4
Crarnaauit Pozrsryroui
L MOMEHT Tosmmnua |Ilepepisy-toui|  JTormuni 3yCHILIS B
Binmitkn | nonopumm CTIHKH TpyOH CUITH HarpyxeHHst | CTSDKHUX
h, m TpyoH t,m Q,kH T, MIa KiJBIAX
Sx s w NB ,kH
0,50 8,969 0,77 96,589 0,01605 41,195
14,0 5,851 0,64 75,489 0,01705 37,333
26,0 3,686 0,61 42,410 0,01133 23,037
38,0 2,103 0,38 31,325 0,01538 19,481
50,0 1,181 0,25 13,815 0,01225 10,208

JlaHi U1 TEMITIOTEXHIYHOTO PO3PAXYHKY:

1. Temneparypa rasis, 1110 BiBOJAThCA ¢ = 500°C.
2. Temnepatypa 30BHILIHBOIO IOBITPS (B3UMKY) /5 = - 20°C.
3. llIBuaxicTh rasis, o BiaBoAAThes V= 2,7-3,0 m/c.

4. IIBuaKiCTh 30BHIMIHBOrO NOBITPS Vyy =5 m/c.

5. ByniBenbHuii Matepian GyTepiBKH — IaMOTHA HOPMaJIbHA IIerJa.

6. Terutoizonsiist — NPOLIMBHI MiHEpaJIOBAaTHI MaTH.

7. ByniBenbHUI MaTepiall cTBONA — IieTJia TIIMHIHA 3Bu4aiiHa Mapku M100

(po3uuH Mapku 2M5 Ha BigmiTKax Bif 5,0 m 1o 55,0 m, Ha IHITUX BiAMITKAaX -
Mapku M50).

PO3THFyIO‘lI/I 3YCWUIA B CTAXKHUX KiJ'H)IlHX Ha 1 mor. M BUCOTH CTOB6ypa

N, =500", x,

BiJl HATPiBaHHS CTBOJIA BiJ[BIIHUMH ra3aMy BU3HAYAEMO 32 (HOPMYIIOH0

(10)

e G',— TenyoBe HANpyXKEHHS B KIa/lli, X — BUCOTA CTHCHYTOI 30HH KJIaJIKH1
(BizcTaHb BiJ BHYTPIIIHBOI I'PaHi CTIHKH JI0 HYJIHOBOI JIiHIT HAIPY)KEHHS).

Pi3HuIs TEMnepatyp 30BHIIIHBOrO TOBITPS 1 ra3iB, MIO BiABOISTHCS:

t; —tz=500-(-20) = 520 °C.
Tepmiunuii onip Ha BHYTpILIHIN TOBEPXHi CTBOJIA!

1
Ry=——
SECISEN 7

Tepmiunuii onip 1Mo 30BHINIHINA MOBEPXHI CTBOJIA!

1
R, =
T3y,

Tepmiunwuii onip GyrepiBKu:

= 1/(2+13~3) = 0,047 1* °C /Bm.

= 1/(2+13V5) = 0,037 > °C /Bm.

(11)

(12)

(13)
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84) 20
=——=0,113/0,93 = 0,121 »" "C /Bm, (14)
¢
ae Ay — KoedilieHT TeronposiaHocti Gpyrepisku (3rigno [5] nopisuroe 0,81-

Ry

D

0,93 Bm/m °C), 84 =113 mm — ToBIMHA DyTepiBKH.
TepMiuHMiA OIip TETUTOI30MISIIIT

Ry = i_T = 0,06/0,07 = 0,86 4> °C /Bm, (15)
T

Ry = i—T =0,08/0,07 = 1,14 2> °C /Bm,
T

ne Op — TOBIIMHA TeIUIOi30MALiil (Ha Bucoti > 38,0 m — 60 mm, Ha BUCOTI <
38,0 m —80mm), A, — Koe(illieHT TEIIONPOBLAHOCTI TEILIOI30MALil (3rigHo [5]
npuitmaetsest 0,07 Bm/m °C).
Tepmiunuii omip CTiHKH CTOBOYypa:
5
Re=—5 »*°C/Bm, (16)
Ae
ne 8¢ — ToBLIMHA CTIHKM CTOBOYpa Ha pi3HMX BiaMiTKax (qwmB. puc. 1), Ao —
KOE(II[iEHT TEIUIOMPOBIMHOCTI CTiHKKM cTOBOypa (3rigHO [5] mOpiBHIOE
0,81 Bm/u °C).
[MuroMy TemyoBTpaTy CTiHKM CcTOBOYpa B 3MMOBHMH Yac BH3HAYaEMO 3a
dhopmyoro

tr—t
0;= r_8 Bm/m*. (17)
Rp+Rp+Rp +R-+ Ry

Pi3Hnnsg Temmneparyp Ha BHYTPIIIHIA 1 30BHIIIHINA ITOBEPXHAX CTIHKH
cTOBOYpa 00UHCITIOEMO 3TiZIHO BUPA3y

At=R-0;. (18)
Bucoty cTuCHYTOT 30HM KJIa[JKU BU3HAYAEMO 33 (POPMYIIOI0
i, —0.0006
x=0¢ l"— cm, (19)

Iy

1€ i, — BiJIHOCHE MOJIOBKEHHS KIIaJKH.
TeroBe HaNPyXCHHS B KA1l 3HAXOIUMO 3 BUPA3y
o', =(1-e" )LIR <R, /19 MIla, (20)
Jie Koe(illieHT # BU3HAYAEMO 32 POPMYJIIO0

i, —0.0006
n=|2 2222 0E 21
{ LR, |° @b
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Ey=aR, — MoAynb NPYKHOCTI KIaAK{; O — MHPYKHa XapaKTE€pHCTHKa
Knanku (3rigHo [6] mis pozumny Mapku M5S0 o=1000; mist po3unHy Mapku
M25 a=750); R,,— MexXa MIIHOCTI KIaJKM MpPH CTHUCHEHHI (IS KJIaIKH 3

nerimu Mapku M100 Ha po3uuni Mapku M5S0 nopisuioe 3 MIla, Ha po34uHi
Mapku M25 — 2.5 MIla).
OTpuMaHi pe3yJabTaTH 3BOAMMO B Ta0I. 5.

Tabmuns 5
~ | Tepmiunuii Postsryioun
< | omip crinku | TTutoma Bucora Temnosa ayCHIIA B
g | crosbypa TeIUIOBTPATA | cTncHyToi | Koedimjenr | HAMPYTaB | "2
E Re, CTIHKA  |30HH KJIQJKH n Kia 1 KUIBITAX
?:EQ( 22%cBm | O3, Bm/y* X,cm cfm , MIla N, ., kH
0,50 0,95 226,58 17,7 0,1627 0,4963 43,926
14,0 0,79 243,56 10,0 0,0755 0,1989 9,945
26,0 0,75 248,81 9,6 0,0760 0,2013 9,662
38,0 0,47 286,50 - - - R
50,0 0,31 314,19 - - - -

BusHauaeMo po3paxyHKOBHH Mepepi3 CTSHKHUX Kijellb Ha 1 mor. M BUCOTH
cToBOYpa 3a GopMyIor

F=N,

‘R
Ve
ne R,=190 Mlla po3paxyHKOBHii Omip Marepiany CTSOKHHX Kilelp (3rigHo [6]

(20)

JUIs CTSDKHHX KiJlellb peKOMeHAyeThes cTanb Mapku BCr3cn5), vy, - koedimient
YMOBH POOOTH, SIKMH BpaxoBYe HEPIBHOMIpHY DPOOOTY CTSDKHOTO KUNBIS MO
nepuMeTpy cToBOypa (3riIHO eKCIIEpUMEHTAIBHUX JaHuX J1opiBHIOE 0.7).

[puiimaemo cTspxHi Kbl niepepizoM 80%8 am 13 crani mapku BCt3cnd 3
TIJIOIIEIO0 TIEpepizy MPUHHATOI CMYTOBOi cTami Kbl f, =6,4 ev” i kpokom 1,5 m.
Heo0OxinHy BifcTaHp MK KUIBLISIMA IO BHCOTI CTOBOYpa OOYHCIIOEMO 3TiTHO
BUpazy

21

PesynbTaTi po3paxyHKy 3BOJMMO B TaOI. 6.
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Tabnus 6
CymapHi posrsiryioui |p 03pAXYHKOBHIT Tiepepis Heo0xinna Bijgcrans
BigmiTku A, | 3ycwuid Ha 1 mor.m. CTSDKHEX KiTeIb MIX CTSDKHIMHA
M BHCOTH TPYOH F o ond KUTBISIMA

N ,xkH a’ a,m
0,50 85,121 6,45 0,992
9,0 71,603 4,71 1,500
14,0 47,278 3,56 1,798
26,0 32,699 2,45 2,612
38,0 19,481 1,46 4,383
50,0 10,208 0,76 8,421

3 po3paxyHKY BHJHO, III0 Ha BHCOTI BHie 9,0 » HEOOXiaHA BifCTaHb MiX
CTSDKHUMH KUTBISIMH BiJIIIOBiZIae paHilie yxBajeHoMy Kpoky 1,5 m. Ha Bucori
Hwkde 9,0 v npu npuiHATIH onti nepepisy Kineug f, = 6,4 ey pUiHATHIA
KPOK BCTAHOBJIEHHMX CTSDKHUX KUTeIb OUThIIMHA 32 HeoOXiqHy Binctanb 0,992 m.
Tomy na Bucoti 10 9,0 m i 3abe3nedeHHs] MIHOCTI TPYOM 3 TpilIMHAMU
HEOOXiTHO 3MEHIIMTH KpPOK CTSDKHHX Kitenpb 1 mpuiHsaTH piBHUM 0,75 M.
Busnauaemo cumity HaTsATy CTSDKHHX KiTelb, pO3TAlllOBAaHMX MO BCili BUCOTI
JMMOBOI TpyOwu (Tabm. 7).

Tabmuusa7
Biairkit /. BiLICT'aHi MK CTSDKHAME Cuiia HaTSTy CTSDKHUX
> KIJIBISIMA @ , M kinens, xH(T)

0,50<h<9,0 0,75 64,9(6,49)
9,0<h<14,0 1,5 71,6(7,16)

14,0<h <26,0 1,5 39,5(3,95)
26,0<h<38,0 1,5 18,8(1,88)
38,0<h <50,0 1,5 6,7(0,67)
50,0<h <60,0 1,5 5,2(0,52)

BucHoBoK. 3a 101moMoror po3po0sieHOI METOAMKH BHpillleHa HpodiiemMa
3a0e3meucHHs Oe3aBapiifHOi eKCIUTyartalii Ta 3amo0iraHHS MOJAIBIIOrO
pyiiHyBaHHS UerisHOI auMoBoi TpyOu. IlpoBemenmii po3paxyHok ii
HaIpyXeHO-1epOpMOBaHOTO CTaHy NpPH CyMICHIH Iii BiTpy, BiacHOi Barum Tta
HarpiBaHHA BiABIIHMMH ra3zamu. Hanmani pekomeHpamii a0 BCTAHOBJIEHHS
CTSDKHUX KiJIeHb 1 CHUT X HATATY:

1. o Bucotu 9,0 m BCTAaHOBHMTH JOAATKOBI CTSKHI KiJBIISA, TAKUM YHHOM,
o0 BiJCTaHb Mi’K BCTAHOBJIEHUMH PaHIlIe 1 TOAATKOBUMH KUIbLSIMH Oyi10 He
ourerre 0,75 m. HatarayTu cTspKHI Kiabig cuniamu 6,49 T.

2. Bume 9,0 m 3a0e3meunTy HaTAT CTSHKHUX KiJlelb, BCTAHOBJICHUX paHille
3 KpokoM 1,5 wm, 3rimHO Tabmd. 7.
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Jlyxkvsnuenxo O.A., Pyounok A.M., Awmapuna I'.P.

PEUIEHHUE MMPOBJIEMBI ITPEJOTBPAIIEHUS JAJBHEMAIIETO PA3PYIIEHUA
KUPIIMYHOM IBIMOBOM TPYEHI

Pa3paborana MeToqHMKa pacdyera HecyIled CHOCOOHOCTH KHPIHYHON ABIMOBOH TPYOBI C yd4eToM
JIOKAJbHBIX pa3pyIIeHHH ee CTBOJIA IPH COBMECTHOM NEeHCTBHU BeTpa, COOCTBEHHOTrO Beca U
HarpeBa OTBOJHBIMH ra3amu. [Ipo0iema mpenoTBpalleHHs NalbHEHIIEero paspylieHHs TPyOsl U
obecriedeHHs ee Oe3aBapHilHON SKCILTyaTaI[MU pelaercss ¢ MOMOMBIO CTSDKHBIX KOJIEIl, KOTOphIe
YCTaHABIMBAIOTCS MO BCeil BEICOTE CTBOJA TPYOBI 10 YCTPAaHEHHUS BHIBICHHBIX ITOBPEKICHUH. B
paboTe BEIIOJHEH pacuyeT Hecylled CIOCOOHOCTH pealbHOH KHPIHYHON JBIMOBOH TpPYOBI ¢
JIOKAaJIbHBIMH Pa3pyIICHHSIMH €€ CTBOJIA, ONPENENICHBl PACUCTHBIC CHJIBI HATSDKEHHS CTSDKHBIX
KOJIELl, JaHbl PEKOMEHIALMHU 110 UX YCTaHOBJICHHUIO.

Lukianchenko O.0., Rudinok O.M., Ashmarina G.R.

SOLUTION OF TASK TO PREVENTING FURTHER DESTRUCTION OF BRICK
CHIMNEY

The method for calculating the bearing capacity of a brick chimney with the local destruction of its
trunk under the combined action of wind, dead weight and tap-off heating gases is developed. The
problem of preventing further destruction the chimney and ensure its safe operation is achieved by
clamping rings, which must be are installed throughout the height of the trunk before address the
identified lesions. In the paper the bearing capacity of real brick chimney with local destruction of
its trunk is investigated, the tension force of clamping rings are determined, the advices to their
install are presented.



