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AuHoTtauusi. Ilocmanoexka npobnemsl. B Ykpante B HacTosiiee BpeMsi HAXOAUTCSA B SKCIUIyaTalldy CBBIIIE 3
000 kupIUYIHBIX ABIMOBBIX TPYO. Cpok 3KcIuTyaTanuu 0oibInuHCTBA TPYO mpebimaeT 20 neT, okono 20 % ABIMOBBIX
TpyO dKCIUTyaTupytoTes oosee 50 jer. OOcien0BaHNE TEXHUYECKOTO COCTOSHUS ABIMOBBIX TPYO, OIlCHKA UX HECyIen
CHOCOOHOCTH, a TaKkXke pa3padoTKa pEeKOMEHIAlMH 10 OO0ECHEYCHUIO JallbHEHIIell JKCIlyaTaluy SBISIFOTCS
aKTyaJbHOH HCCIIEeOBaTENbCKOM 3amadeii. JIeficTBYIOINX HOPMATHBHEIX JOKYMEHTOB, PETIIAMEHTHPYIOIUX pacdeT U
MIPOSKTHPOBAHNE CTBOJIOB KUPITUYHBIX U JKEIIe300€TOHHBIX TBIMOBBIX TPYO, B YKpanHe HeT. B cripaBo9HO# muTeparype
U BEJOMCTBEHHBIX CTPOUTEIHHBIX HOpPMaX pacdeTHas cXeMa CTBOJa ABIMOBOW TPYOBI MPHUHATA B BHAE KOHCOJIHHOTO
CTepXKHA C XECTKAM 3amleMIIeHHeM. B pacueTax peKOMEHAYeTCs YYHTHIBATH IPOJOIBHO-TIONIEPEYHBId H3THO OT
IIeficTBUS BETPOBOW HATPY3KH M COOCTBEHHOTO Beca, a Takke KpeH pyHmamenTa. [IpoBepka MpoYHOCTH KIIAIKH CTBOJIA
TPYOBI BBITIOTHSIETCS OTACIHHO JJISI TOPH3OHTANBHBIX U BEPTUKANBHBIX CeUeHHUU. [[I1 TOPU30HTAIBHBIX CCUCHUN — Ha
MPOAOJIbHYIO CHITY M U3THOAOIIMIA MOMEHT (COOCTBEHHBIN BEC M BETPOBAsi HATPY3Ka), I BEPTUKAIBHBIX CCUYCHUN — Ha
TeMIIepaTypHbIE YCWJIMS BCJEACTBHUE Tepemnaaa TeMIepaTyphl MO TOJIIMHE CTEHKHM CTBOjdA. JlaHHBIM MOIXO0J HE
0TOOpakacT B MOJHON Mepe peajbHyH paboTy KIaJKH CTBOJIOB JBIMOBBIX TPYO, KOTOpas HaXOIHUTCS B CIOXKHOM
HATPSKEHHOM COCTOSHUU. I]es1b. BHIMOTHUTE CPaBHUTEIBHBIN pacueT CTBOJIOB KUPIIMYHBIX JBIMOBBIX TPYO pa3aHuHBIX
BBICOT, MPOAHATU3UPOBATh (DAKTOPHI, BIMSIONIUEC HA HANPSIKCHHO-IC(HOPMHUPOBAHHOE COCTOSIHUC KJIaaKu. Bbieoo.
[IpemmoskeHO BBITOTHATH pacyeT KIaJK{ IS TUIOCKOTO HAINPSDKEHHOTO COCTOSHHS Ha TEeMIIepaTypHBIC BO3ICHCTBHSA B
YOPYTOH CTaauM C yI4ETOM COBMECTHOW PaOOTHI KIAIKH M CTSHKHBIX KOJICI, IIPH 3TOM YUYHTHIBATH TAHTCHIUAIBHBIC U
MIPOJOJIEHBIE TEMIIEpaTypHBIC HaNpsOKeHHs. [IpeayioKeHHBIH pacyeT IO3BOJISET ONPEeAeisTh MOMEHT 00pa3oBaHUS
TPEIINH CHJIOBOTO W TEMIEPATYpPHOTO XapakTepa. [IpuMeHeHue mpeioskeHHOro moaxona tpedyer yrounenus HIAC
KJIQIKH CTBOJIOB TPYO TpPH IDIOCKOM HAIMPSDKEHHOM COCTOSHUHM C TIOMOIIBIO YHCICHHBIX M JKCIIEPHUMEHTATBHBIX
MoJIeNeH, a TakKe BBIOOpa 1 000CHOBAHUS KPUTEPHUS TIPOYHOCTH.
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AHoTtanisi. ITocmanoexka npoénemu. B Ykpaini napasi nepeOyparorh B ekcruryarauii nonax 3000 uermsHux
quMoBHX TpyO. Tepmin ekcrutyaramii Outemocti TpyO6 mnepesuimnye 20 pokiB, O6musbko 20 % aumoBuX TpyO
eKCIUTyaTyIoThCsl oHa ] 50 pokiB. OOCTEXEHHSI TEXHIYHOTO CTaHy JTUMOBHX TPYO, OLIIHIOBaHHS IX HECHOI 34aTHOCTI, a
TaKOX pO3pOOJICHHS pPEKOMEHAAlli Mmoao 3abe3nedeHHs MOJaNbIIOi eKCIulyaTalii, - akTyaJbHE OCIHIiIHUIIbKE
3aBIaHHs. YMHHNX HOPMaTHBHUX JOKYMEHTIB, IO PETJIAMEHTYIOTh PO3PAaXyHOK 1 IPOEKTYBaHHS CTOBOYpIB LEIVISTHHX 1
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3a)1i300€TOHHUX IUMOBHX TpyO, B YKpaini Hemae. Y HOBIAKOBIH JiTepaTypi Ta BiJOMYMX OyIiBEJIBHMX HOpPMax
poO3paxyHKOBa cxeMa CTOBOypa IMMOBOI TpyOM NpHUIHATA y BHUMJIAAI KOHCOJBHOTO CTEPXHS 13 IKOPCTKHM
3aKpiluleHHSAM. Y pPO3paxyHKaX PEKOMEHIYEThCS BPAaXOBYBATH II03[J0BXKHBO-TIONIEPEYHUH 3TWH BiX [Hii BITPOBOTO
HaBaHTa)XCHHS 1 BIIACHOI Bard, a TaKOX KpeH ¢pyHAaMeHTy. [lepeBipka MIITHOCTI KITagKu CTOBOYpa TpyOH BUKOHYETHCS
OKpPEeMO UISl TOPU3OHTAIBHHX 1 BEPTUKAJIBHHUX IEpeTHHiB. {11 rOpM30HTAIBHUX MEPETHHIB - Ha MO3IOBXHIO CHITY i
3TUHAJIFHUA MOMEHT (BJIaCHA Bara i BITpOBEe HaBaHTaXXCHH!), U BEPTUKAIBHUAX IIEPETHHIB - Ha TEMIIEPAaTypHi 3yCHIIIA
BHACINIZIOK IIepenaay TeMIepaTypH IO TOBIIMHI CTiHKM cToBOypa. Takwmil miaxixm He BimoOpaskae MOBHOIO Miporo
peamsHOi poOOTH KIanku cTOBOYpiB IOUMOBHX TpyO, ska mepeOyBae B CKIaTHOMY HANpyXeHOMY cTaHi. Mema.
BukoHaTH MOpPIBHSUIBHUIA PO3paxyHOK CTOBOYPIB LETJISTHMX AMMOBHX TpPYyO PI3HMX BHCOT, NPOAHAi3yBaTH YHMHHHKH,
IO BIUIMBAIOTh HAa HaIpyKeHO-AeQOopMOBaHMI CTaH KJIaJAKW CTOBOYpiB. Bucnoeok. 3amponoHOBaHO BHKOHYBAaTH
PO3paxyHOK KJIaJIKH JUIS IUIOCKOTO HalpyXXEHOro CTaHy Ha TeMIepaTypHi BIUIMBU B IPYXHIiH cranii 3 ypaxyBaHHAIM
CHUIBHOT POOOTH KIJAIKW 1 CTSHKHUX KUIelb, NMPH IIbOMY BPaxOBYBaTH TaHICHLIAIBHI 1 MO3MOBXKHI TeMIlepaTypHi
Hanpy)XeHHs. 3alpollOHOBaHMI pPO3PaXyHOK JO3BOJSIE BH3HAYAaTH MOMEHT YTBOPEHHS TPIIIMH CHJIOBOTO i
TEMIIEPaTYpHOTO XapakTepy. 3aCTOCYBaHHS 3alPOIIOHOBAaHOrO mixxony Bumarae yrouneHHs HJIC kmaaku ctoBOypiB
TpyO y IUIOCKOMY Hampy>KEHOMY CTaHi 3a JONOMOI'O0 YHCIOBUX Ta EKCHEPUMEHTAIBHUX MOJETICH, a TaKoX BUOOpY i
OOTPYHTYBaHHS KPUTEPIIO MIiIIHOCTI.

KnawuoBi cioBa: cmosOyp yeensinoi oumosoi mpyou; no3008%4CHbO-NONEPEUHULl 32UH;, CMIANCHI Kilbys, MeMNnepamypHi
HANPYJHCEHHSA, NONePeOHill Hamse; NIOCKULL HANPYICeHUI CIAaH, Kpumepii MiyHocmi
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Summary. Formulation of the problem. Nowadays there are more than 3000 masonry chimneys in Ukraine. The
life of most chimneys is more then 20 years, about 20 % of the chimneys are operated for more than 50 years.
Inspection of the technical condition of the chimneys, evaluation of their load-carrying capacity and design of
recommendations for further work of chimneys is an actual research task. There are no actual normative documents
about calculation and design of masonry and reinforced concrete chimneys in Ukraine. In reference literature and
normative documents, the design scheme of the chimney trunk is adopted in the form of a cantilever beam. In the
calculation it is recommended to take into account the longitudinal-transverse bending from the action of the wind load
and its own weight, as well as the roll of the foundation. Strength test of the trunk is performed separately for horizontal
sections and for vertical sections. For horizontal sections it is performed for longitudinal force and bending moment
from its own weight and wind load, for vertical sections - for temperature forces after the temperature drop along the
thickness of the barrel wall. This approach doesn't fully reflect the real work of the masonry, which is in a complicated
state of stress. Purpose. To perform a comparative calculation of the various trunks of masonry chimney, analyze the
factors affecting the stress-strain state of the masonry trunks. Conclusions. It is proposed carry and calculation of the
masonry trunks for the temperature impact in elastic stage with regard to join work masonry and clamping rings, taking
into account not only the tangential, but also the longitudinal temperature stresses and analyze the work of the masonry
in the plane stress state. Proposed calculation makes it possible to determine the moment of formation of force and
temperature cracks in the masonry. It is necessary to clarify the stress-strain state and criteria of the trunks strength of
masonry chimney under a two-dimensional stress state with the help of numerical and experimental models.

Keywords: trunks of masonry chimney; longitudinal bending; clamping rings; thermal stress; pretension; two-dimensional
stress state; strength theory

IlocranoBka mnpobaembl. B VYkpamne B OOciemoBaHWe  TEXHUYECKOTO  COCTOSIHUS
HACTOAIIEE BpeMsl HAXOJAUTCSA B DKCIUTyaTalldd  JBIMOBBIX  TpyD, OIIGHKA WX  Hecyllel

cepiie 3 000 KUPNUYHBIX JABIMOBBIX TpPyO.  CIOCOOHOCTH, a TaKxe pa3paboTka
Cpok »sKcrutyaTaliiu — OOJNBIIMHCTBA TPyO — peKoMeHJAaluil mo oOecredyeHuto aajabHenIen
npeBbimraer 20 jer, okono 20 % IBIMOBBIX — IKCILTyaTalllH SIBIISIEOTCS aKTyaJIbHOM
TpyO okcmiyaTupyiorcs ©Oosnee 50  JeT.  MCCieIOBaTENbCKOM 3a1auei.
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HopmatuHbIx JOKYMEHTOB, perma-
MEHTUPYIOIIMX pacyeT U MPOEKTUPOBAHUE
CTBOJIOB KHPIHMYHBIX U  KEIe300€TOHHBIX
JTIBIMOBBIX TpYyoO, B VYkpaune HET.
PexoMeHarenbHbIi XapakTep HOCAT
BCJIOMCTBCHHBIC CTPOUTENIbHBIC HOpPMBI [2; 3]
JUIsL  5Kele300€TOHHBIX  TpyO, CHpPaBOYHHK
C. A.CemennoBa [7]— i  KUPIUYHBIX.
Metoauku pacueta KUPIHYHBIX JABIMOBBIX
TpyO H3JI0KeHbI B paboTax [4; 5].
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PacueTHast cxema cTBOJIa JBIMOBOM TPYObI
IIPUHUMAETCS B BHJIE KECTKO 3aIEMIICHHOTO
KOHCOJIBHOTO CTEPIKHS. B pacyere
PEKOMEHyeTC s YYHUTHIBATH IIPOJI0JIBHO-
MOTMEepeYHbIi M3rud OT JAEHUCTBUS BETPOBOMU
Harpy3ku U cCOOCTBEHHOI'O Beca, a TaKXke KpeH

dbyHIaMeHTa.

[IpoBepka TPOYHOCTH CTBOJIA TPYOBI
BBITIOJTHSETCSI OTAETBHO JII TOPU3O0HTAIBHBIX
51 BEePTHKAITBHBIX CEUECHUH. st

TOPU3OHTANIBHBIX CEUYEHUM - OT MPOJO0JIbHOU
CHJIBI U M3THOAIONIETO MOMEHTa (COOCTBEHHBIN
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BEC KIJAIKH, BETpOBas Harpyska), s
BEPTUKAIBHBIX CEUEHUN — OT TeMIEPaTypHBIX
BO3/ICUCTBUHI BCJIEICTBHE nepemnaaa
TEeMIIepaTypbl IO TOJIIIMHE CTEHKHU cTBoA. [Ipu
3TOM B pacyeTe HEe YYHUTHIBAeTCS OOBEMHOE
HAC xnankwu.
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Metoauka cOopa Harpy3ok, pacdera
MPOYHOCTH M pecypca CTBOJIOB JBIMOBBIX M
BEHTWISIIIUOHHBIX ~ TPOMBINUICHHBIX  TPYO
paccmotpena B padote B. I'. CarbsiHOoBa [8§].

B pab6orax [6; 10] BeimomHeH 00630p u
aHAIU3 KPUTEPHUEB MPOYHOCTH JUISI KAaMEHHOMN
KJIQJIKH, pa0oTarolield B YCIOBHSX IUIOCKOTO
HANPSDKEHHOTO COCTOSTHUS.

Hean ) | 3aa4u. Brimmonuuts
CpPaBHUTEJIBHBIN pacueT CTBOJOB KHUPIMUYHBIX
JIIBIMOBBIX TpyO Pa3IUYHBIX BBICOT,
MPOAHATU3UPOBATh (HAKTOPHI, BIHUSAIOIIME Ha
HaIpsHKEHHO-1e(pOopMUPOBaHHOE COCTOSIHUE
KJIaJKH.

H3noxkenue  Mmarepuasia.  BeimonHeH
CpPaBHUTEJBHBIN pacyeT CTBOJIOB YETHIPEX
KUPIUYHBIX  JBIMOBBIX  TPYyO  pa3mu4HOI

BoicoThl (puc. 1-4). Knanka TpyO BbIIOJIHEHA
U3 KUPIHYa TIIHHSIHOTO KEPAMUYECKOTO0 MapKH
100, Ha cmo>kHOM pacTBOpe Mapku 50.
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Cratudeckuil pacueT CTBOJIOB JbIMOBBIX
Tpy0  BBIOJHEH  METOJAOM  KOHEUYHBIX
anemeHToB B IIK Jlupa. [{ns yuera npoaonbHO-
MOTEPEeYHOro u3ruba pacyeT BBHIIOJHEH B
TEOMETPUYECKH  HEIIMHEWHOW  ITOCTaHOBKE.
Kpen  ¢ynnamenta  yuTeH  BBEIEHUEM
NOJaTIMBOW  omopel.  JKecTKocTb  OIOpbI
ompeneneHa 1o Meroauke [1].  DOmropsl
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MPpOoaOIBHBIX T N; U M3rudaronmx MOMEHTOB
My ipeICTaBICHBI HA PUCYHKaX 5; 6.

ONIopbl  HOPMAJIBHBIX  HAMNPSDKEHUHA — OT
OPOJOJIBHBIX CHJI  Ozlong M M3rUOAIOIIMX

MOMEHTOB Oy pend ITPEACTABIIEHBI HA PUCYHKAX
7, 8.

—H295m
— — Heas,0m
\ - .- -HS80M

— - =H=100,0m

Ommerk:

Puc. 8. Oniopwr Hopmanvubix Hanpsaicenuil Oz hend 6
20PUBOHMANBHBIX CEUEHUSIX OM U3UOAIOWUX MOMEHTNOE,
Kke/em®

Buyrpennuii  auamerp  ycThsi  TpPYyOBI
OIpeJIeNIAeTCsl B pe3ysibTaTe TUAPABINYECKOIO
pacuera, a TaKkKe U3 TEXHOJOTHYECKUX
TpeOboBanuii (He menee 800 mm). Tommmua
CTEHOK CTBOJIa JIOJDKHA OBITh  KpaTHOH
MOJIOBUHE KHpIMYa W HE MEHee OJHOTrO
kupnuya (250 mm). J{ns TpyO Mamoil BBICOTHI
3TH TpeOOBaHUS SIBIISIOTCS OIpPEICNISIONIMH,
YCIIOBHSI TPOYHOCTH TOPU3OHTAIBHBIX CEYCHUN
BBINOJIHSAIOTCS C 3aI1aCOM.

JnamMerp W TOJNIIMHA CTEHOK CTBOJIOB
BBICOKUX TPYO ONpPENeNstoTCs MO pe3yabTaraM
cratuyeckoro  pacyera.  COOTBETCTBEHHO
3HAYeHUsT  HOPMAJIbHBIX  HAmNpsHKeHUH B
TOPU30OHTAIBHBIX CEYEHUSX OT COOCTBEHHOTO
Beca M BETPOBOW HArpys3ku, Kak MpaBWIO, TEM

BBIIIIC, YEM BhIIIC JAbIMOBas Tpyba (cm.
puc. 7, 8).

BelltonnHEH  pacdyeT  KJIAAKUM  CTBOJIOB
JBIMOBBIX TpyO Ha TEMIEPATypHBIE
Bo3aeucTBus.  Ilepemany  temmepatyp 1o
TOJIIMHE CTEHOK CTBOJIOB mpuHAT 10 100 °C.
IIppy TakoM TeMmmepaTypHOM BO3ACHCTBUU

HaIpsDKEHUs B KJIAJIKE HE IIPEBBILIAOT IIpeaesa
yopyroctu. Pemenue mnonaydyeHo Kak iAo
TOJICTOCTEHHOI'O  LWIMHJIpa C IEpernaaoMm

82

TEMIEpAaTyp MO TOJIIMHE CTEHKH, BHEIIHUM
JIABJICHUEM OT MPEABAPUTEIILHOTO HAIPSKEHUS
CTSDKHBIX KOJICIl M JIOTIOJIHUTEIBHOTO J1aBJICHUS
B 30HE KOHTAaKTa HAPYXHOH MOBEPXHOCTH
HWIMHIpA W CTSOKHBIX KOJIEL BCJIEICTBUE
TEMIIEPATYPHBIX ehopManuii TOJICTOCTCHHOTO
nunuHApa. Pemenne npuseneHo B [9]. JlanHoe
pelIeHre MO3BOJSET ONPEACIUTh HAMPSKEHUS

B IIPOJIOJIBHOM, paguanbHOM u
TaHTEHIMAJTLHOM  HANpaBICHUSAX.  DMIOPHI
TEMIIEpaTypPHbIX IIPOJIOJIBHBIX Ozt u
TaHT€HIIUATBHBIX HaIpsKEHU N 00,+p

npeacTaBieHsl Ha pucyHkax 9; 10.
3HaueHUsT TEMIIEPATYPHBIX HANPSHKEHUI
U TPYO pasM4YHBIX BBICOT NPU OJMHAKOBOM

TEMIIEpaTypHOM pexume OTJIMYAOTCS
HECYILECTBEHHO.  TaHreHuuanpHble  Hamps-
JKEHUsT 10  BbIcOTe  TpyO  MEHSIOTCA

CKayKOoOOpa3HO BCJEJICTBUE PE3KOro mepernaja
TOJIIIMH CTEHOK II0 BBICOTE CTBOJIA.

PanuanbHbIMU  HanpsOKEHUSIMU B KJIQJIKE
MOXKHO TIpeHeOpeuyb, T. K. OHH 3HAYUTEIHHO
MEHBIIIE MPOJOJBHBIX (0;) U TaHTCHIIMATBHBIX
(0p). Takum oOpa3om, Kjaaka CTBOJIOB
KUPIUYHBIX JBIMOBBIX TpyO HaxoauTcs B
JIBYXOCHOM HAINPSHKEHHOM COCTOSIHUH  (CM.
puc. 11).

Pacuer u omenka Hecymiel CrnocoOHOCTH
OTJIEIbHO TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
CEUEHHUI CTBOJIOB TPyO HE TO3BOJISIET YYECTh
3P GEKT IBYXOCHOTO HANMPSYKEHHOTO COCTOSIHUS
(cxaTus ¢ pacTsDKEHHEM), CM. pucyHKax 11.

H=29,5m
— = H45,0m
————H=58,0M

— -+ H=100,0m
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S

Omvexa, m

Puc. 9. Dniopwl npodonvrbix memnepamypHwix
. 2
HanpsajiceHuil, Ozt Ka/cm
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TaHICHIMAIbHBIC HANPSDKEHUS — Opp =
L zosm =1,11 kr/cm®.
- " DKBUBAICHTHBIC DPACTATHBAIOIIME HAMPS-
[ eon i KEHHs B  COOTBEICTBUU C  KPUTEPUEM
N npoynoctu Mopa:
) ! o, =0 —&0' =
/ €eq. 1 R 3

_ R _ 2
- 0-0,t+p _E(_GZ,Iong _O-z,bend + O-z,t ) - 2’19K2/CM ’

OmwveTtka, m
)
)

yro Ha 49 % Ooiplie,  YeMm
TAaHTCHIMAJIbHbIE  TEMIIEpAaTypHbIE  PacTs-
TUBAIOIIME HAMPSHKEHUS.

BouiBoabl. 1. IlpemioxeHo BBINOIHATH
pacyeTr KIAQIKH CTBOJOB IBIMOBBIX TpyO Ha
TeMIEpaTypHbIE BO3LEHUCTBUS B  YOPYrou
CTaJIUU C yYETOM COBMECTHOM PabOTHI KIAIAKU

° et ! U CTsDKHBIX kouenl. [Ipu 3ToM y4yuThIBaTH Kak

TaHT'CHIINAJIbHBIC, TaK n IMPpOJOJbHBIC

Puc. 10. Dnioper manzenyuanshvix nanpsxcenuti om  TEMIICPATYPHBIC HAIIPHKCHUA W aHAJIM3MPOBATh

nepenada memnepamypbsl no moauuHe cmeoia u paboTy KIaJAKM B IUIOCKOM HAaINpsHDKEHHOM
6030e€ticmeus CmAdNCHbIX Koaey, 0, +p Ke/cM” COCTOSIHUHU.

2. DBbINOJHEH CpaBHUTENbHBIA pacuyer
CTBOJIOB  KHUPIHUYHBIX  JBIMOBBIX  TpYyO

M(/i\ 62 62 lf'z
V2 + U S
o | “Hfl\ mé (_‘mrr}_’ *jme

. - pasmuyHBIX  BbICOT. Iloka3aHo W3MeHeEHHe
"64{[’;‘;} SA - ng YPOBHSI HANpPSKEHW B TOPU3OHTAIBHBIX U
\‘J"LL_‘mgT” / BCPTHKAJIbHBIX CCUCHHUAX B 3aBHCHUMOCTHU OT
m. "7\“’—\7 ——"’.! &

5% (6% BBICOTHI TPYOBI.
66 66 66 66 o
r i i 3. Hpe,I[J'IO)KeHHBII/I pacdyeT I103BOJIACT
\ - y n \
N i 62 62 ONpEeNeIUTh MOMEHT 00pa3oBaHUs TPEIIUH
CHJIOBOTO W TCEMIICPATYPHOI'O XapakKTepa B
Puc. 11. Cxema nanpsocenuii 8 KUpnuuHoU Knaoke KI1agke.

cmeo.aa ObLMOBON MPyDb 4. Jlnsa oOocHOBaHUS BbIOOpa KpUTEpHUs
MMPOYHOCTU KIAAKHU CTBOJIOB JIbIMOBBIX pr6
HeoOxomumo yrounenne HJIC xkmamku ¢
IIOMOIIBIO YHCJIICHHBIX MO}IGJ’IGﬁ N IIPOBCACHHUA
AKCIEPUMEHTAIbHBIX UCCIIEIOBAHUM.

Tak pnst Tpyosr H = 58,0 M B ceueHun Ha
ormerke 0,000 M TpOAOIBHBIE HAMPSKEHUS

_ 2 -
COCTaBISIIOT Ozlong = 7,07 KI/cM®, Oppend =
=559 KF/CMZ, oz = 2,56 KF/CMZ,
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