OPJIEHA TPY JOBOI'O KPACHOTO 3HAMEHH
LLEEHTPAJIbHbIA HAYYHO- HCCJIELOBATEJIbCKHI

UHCTUTYT CTPOHUTEJbHbBIX KOHCTPYKUHUN
um. B.A. KYUYEPEHKO
FOCCTPOA CCCP

PEKOMEHIOALHWH

1O PACUETY TPEXCJOHUHbIX
MAHEJIEX C METAJJUYECKUMH

OBLINBKAMHU U 3AIIOJIHUTEJIEM
N3 IIEHOIJIACTA

MOCKBA-1976


http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html
http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html

OPIEHA TPYA10OBOI'O KPACHOI'O 3HAMEHH
HEHTPAJIbHbIYT HAYUHO-UCCIELOBATEJIBbCKHH
MHCTUTYT CTPOUTEJIbHbBIX KOHCTPYKLIUH
um, B.A. KYHEPEHKO
F[OCCTPOSY CCCP

PEKOMEHIAALHWMHN

[10 PACUHETY TPEXCJIOMHDbIX

[TAHEJIEWN C METAJJIMYECKHMMHA
ObILHUMBKAMHW U SATTOJIHUTEJIEM

M3 TTEHOITJTACTA

Vmsepxgenot aupexmopom [IHHHCK
um. Kyuepenko
16 aseycma 1976 204a

MOCKBA-1976



YOK 691-419.5.04(083.98)

PekoMenpgallud paspadoradsl B 1adboparopu#

TF A& & m Wi o YTFTTF =B o T vt s ieew W B P A gy ITU'JIJ(‘U
Muerncocrnnglvl ivJidoel iviale AALLYRXYEN\s

KOHCT P i

([l C Ip
uMm, Kyuepenko (ucnonmurenn - wnx, C.B.Epmo -

noB ¥ KaHg. TexH, Hayk O.b.Tio3BEepa, OIp# y9ac -

ruE pEK. J.B.Bparunoi).

Tabn, 7 wn. 3.

© IHHHUH crpouTenbHbIXx KOHCTPyKuUMH HM, B,A Ky-
yepesKko, 1976



1. ObBHIMUE HOJIOXEHNA

1.1. Hacrogmmne PexoMengauum pacnpocrpaHdioTcg Ha
pacyer HO NpPOYHOCTH H XECTKOCTH H3rubaeMbrx OZHOIPO —
JIeTHBIX M MHOT'ONpPOJIeTHBIX (C paBHBIMH IIpOJIET aMH) Tpex —
CAOHHBIX IaHe/el "CaHABHY” C OOmWHBXKAaMHU H3 NIPOGHIHPO -—
BAaHHLIX MEeT&lJINYeCKUX JIUCTOB H 3alloJHUTeJeM H3 IeHO-
mnacra (mameneit tuna [IT mo I'OCT 21562-78) npu cre-
OVIOUIMX Or'paHy YeHH gx:

a - MHHAMANbHAS TOMUIHHa HaHejJH — He MeHee 40 MM
i He MeHee 1/2 MakcuManbHol TonmuHb (O HapyxHOMY
raﬁiapm‘y);

6 - BhICOTA NpPOQHIAL NUCTOB ODIIHUBKH -~ He  MeHee
5 MM;

B — KpelllIeHHd K HeCYIlUM KOHCTPYKHHGM AONYCK Q10T
cBoboanpie gepopMaluHl NaHeJH B ee LOAQCKOCTH,

1.2, PexoMeHpoalME BrIODyIIEHBI BO H3MeHeAne "Pexo-
MeHJ alll§i 0o HDOeKTHPOBAHHK H pacyYeTy KOHCTpPYKIHN C
npuMenesEeM acrmacc” (M,, 1968) B yacrz  pacuera
TpexClofHbIX Nanenei 6ea pebep (rama 4) c npodunupo -
BAHHBIMH MET ANIMYeCKUMHE OoOUIHBKAMH, 4 TakXe B  YacCTH
HasHa4YeHud TeMIeparypHbIX KIUMATHYECKHX BO3OEHCTBHHU
ollg pacyera TpPexC/IOoiHbIX TaHelle,

1.3. UarubaemMbie TpexCnoijHpie NaHeNX pPACCYHUTHIBA —
JOTCS Ha papHOMepHO paclripeneleHHpie HaArpy3kh ¥ H A
TeMIepar ypHble KiuMardyeckue Boagepcrsug, Hopmarus -
Hele (pacyerHbie) HarpyaxH Ha NaHeNHd cllenyerT NPHHUMATH
no rnare CHull “"Harpysku 4 poageiicrpua, HopMbl npoek-
raposanus”, Hopmarusubie (pacuersbie) BenuunmHbl Temme -
PATYPHEIX KJAMMATHYECKHX BO3AedCTBHH, a& TAakKXe coyerTa -
HIg BpPeMEHHBIX HAarpy30K H TeMIeparypHbLIX BO3AEHCTBHU
cieayeT IPUHEMAaTh HO IPHIOXeHHo 1.

1.4. Pacuernsrpie conporuBieHuS #H (H3HYECKHEe Xapak -
TEePUCTHKHA MarepHanoB ODWIHBOK (cranu, amoMunug) cie -
nyer npgauMark no raasam CHull “CrancHpie KOHCTpYKUHH,
Hopmsl mpoekTupopadug H " AjloMUHHEBLIE KOHCTPYKUWIH,
Hopmpr npoektupopaung”’. PacgerHoie conporupierda I
bU3UYeCKHe XAapakTepuCTHKH MarepHualosn aanonuurend (e -
HoITacToB) CleAyer NpHHUMATH IO COOTBETCTBYIOMHMM HOpD-
MATHUBHLIM OOKVMeHTaM Jaub0 Ha OCHOPBAHUHM 3KCIEepH MEeH -
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TanbHLIx panHbix no cornacopanmio ¢ UHHUHUCK nMm, Kyye-—

pesko l'occrpoas CCCP,
1.5. IIlpumep pacyera TpexcinoiHoli NaHelnd  pgaH B

NPHIOXKEHHH &2,

2, ObO3HAYEHNH

2.1. N'eoMerpuyeckie XapaKTEpHCTHKH KOHCTPYKIH M
(puc. 1):

Puc, 1

CxeMa Tpex-
C/IOAHO# Na-
HeJIH
8 - OPOAO/ibw—
Bl pa3pes;

6 -« 3ajeMeHT
IIONepPeYHOT O
CeqdeHHu g

¢ - pacuerHnf#i nDponer NaHenH, CM;

. — YHCIO UpOJieTrOB HAaHe/IH;

£ — pacuernas nauna namenn (paccrosmie Mexnay
Kpalituu M cnopaMH), CM;

C - pacHeTHas BbhICOTa cedeHug maHenu (paccrog-
HMe MeX[y IeOMeTpHYeCKHMMH oCgMH OOIHBOK),

s F

vl

8 —~ TOJIIIUHA Jucra oOWUBKU, CM;

. IMHEPUHA TOJKH Ipo¢pung oOmHBKH, CM;

Z ~ pacCTogHHe OT I'eOMeTpHYeCKOo# OCH ODIUBKH
O OCHM INONKH IPOPHUNISA, CM,

W - TonmMHa Ciaog 3AIOIHUT elsl, NOAKpPeINsgoliero
IOAKY Npoduna oObmuBxkH, CM;

F' - nnomane coueyys npodbuss OOIWIMBKH HA efMHH—
0y WIHPHUHBI,CM /CM;

J - momenr AHep N npopung OOIMHBKH Ha efUHHUOY
WIMPpHHBI, CM /CM,

[Ipumewanne, llnomans ceyeHug ¥ MOMEHT HHepI H M
npopung OOMHUBKH, a4 TAaKXe IOJOXEeHHe ?e reoMerTpudeCKo

OCH oOmNpenensioTrcs 6ea yuera orrutos (orbopropok) y
HPOAONBHBIX KPOMOK IaHelH,
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2.2. PacuerHole xapakKTepUCTHUKH MaTepHaloB:

2

—~ MOAYV/E YIpPYyrocTdH Marepdaila obmMBOK, KI'/CM ;

—~ K03 PUMUNeHT NHHEeHHOI'O pacCliHpeHud Marepuana
oBiruBok, l/rpan;

—~ pacueTHOE COIpPOTHBJIECHHEe Marepydara  obHHBOK,

KP/CM2; P
F - Moaoyde YIpPpYrOoCTH MarepHala 3aloJHUTeNd, KI'/CM §
G - MoAylb COBHIra MarepuHana 3anonHHTE/NS, KI'/CMe;
R

- pac4yeTHOe COIDPDOTHBJIEeHHEe MAarTepHana 3alo/JiHATelNd,

2

K/ CcM

Q,] =

2.,3. XapaKTepHUCTHKH XECTKOCTH KOHCTPYKUHH:

D=F-J ~ UMIAHAPHYIECKAH X eCTKOCTh OOIMBKH, KI'»CM,
D = HuAuHApUYeCKAad XeCTKOCTh NaHe/IH, KI's+CM;

IIpH OOMHAKOBHIX HO TOJIIHHe H OpodpHMoO OOmEBKAax -—

. 2 —
D = E F - C  + 2. D .
2.
Opd pas3/IMyHplX oOmHBKAax -

D:.-E_Fvi_&_c?‘.{_jji-l—:[)z;

Fi by KO?OPHEOUEHT CABUIOBOH IO
K =D 7 Aar=
Gc L2 AEBOCTH IlaHeJNH,
2.4. Harpysku ¥ BO3OeiCTBUY;
q( - PaBHOMEpJO paclpene/ieHHas Harpyska, KI"/CM2
anu xkr/M<, 104,
W - nepeman TemmepaTryp IO TOMIHHE 11 aHeJIH,
rpan.C (onpenengercd mo ykasaHugM OpPUIO —
xenusg 1),

[IpuMeyanne, HopmarubBHole sHayeHHdg HArpyskd H Ie-
peraga TeMleparyp o6O3Ha4YeHbl HMXHHAM HHOeKcoM ~H” (C}H,

19’H ): pacgueTHhle 3HaYeHM g 3alucadns 6e3 HHOeKCA.
2.5, Ycunug u nebopmaunuu (puc. 2):

R -~ omopuag peakunms (Ha eauHHLy IMpHHEBI naHesu ),

K/ CM;
Q — HnollepegHad Cuna (Ha eOUHUIY U PHHE! HaHeJIH),

KI"/ CM,
M - usrubaomuit MOMEHT B mnaHenu (Ha eAHHHOY WIHPH -
Hbr), KIrcM/ CM;
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M . narubaomui Momesr B obmHupke (Ha egEEA—
oy WHpHHABL), KMCM/CM;

N’:t—%l- — npomonbHag cuia B obmmske (Ha end ALY
IJ.IHpHHI:-I), KI'/ CM;

f ~ npora6 masesd, CM,

[Ippmevanue, B pacdersnx ¢opMynax samdCaHLl yCH —
nad ® OporuObl TONBKO /g JI€eBO} NQJIOBHHBEI AJHELl HaHeNH
(mo prc, 2) BBEAY CHMMETPHH CTATHYOCKOfl CXeMbl IIaHe -

NH X pacupefelieHAs HAarpysok (TeMHepa'ryp) o ee pJHEe,

3. OIIPENEJIEHHUE YCUJIMK U [MPOIMBOB OT
PABHOMEPHO PACIIPEONE/IEHHOU

HATPY3KH (cm. prc, 2)

3.1. OnopHanie peaknuy® onpependsiorcd o (opMymam:
ANg ONHOOIPOJNETHOU NaHeJIH —

RA = 0,5 GLE : (1)
OJig AByXHpOJeTHOH HadeliH -
0,0625 + K
- —_— e .
RA 0,9 0,0833 + K q(E ’ 2)

_ 0,1042 + K _ .
RB 0,0833 + gk q'E, (3)

Alng TpexnpoJsieTHOU HaHeNH -

0,073 + K
- - -
Ry =05750025 vk 9Y; (4)

o 0.1018 + Ij“ . 5
RB 00,0026 + K (LE (5)

3.2, MNonepeunnie cunn (Maxcumannapie) onpemensgior-
ca 10 dopMyIamM:

A9 OAHOIPONeTHOW NHAaHeIH «

Q, =05 qgt; (6)
i ABYXIOPOJIeTHOK HaHe/lH — |
- 0,0825 + K ‘

Q)= 0550833+ 1 §° (7)



0 0,1042 + Kk
b~ 3 m M

O TPeXIUpoJIeTHOR NaHelId -~

00,0739 + K
b v -_'L-'-—_"'—'-"""""' »
Qp = 98550025 v & 905

0 ===__“‘,“,}5#(:3 111 + K “E—' (
Bi 00,0825 + K ¥ "

(9)

B,
(o
T

Qp, =0,5 (:LE. (11)

3.3. Marabacmue MOMEHTHI B [aHEHIHR (MakCHIMalb -—
Hple ) olpefeadoTCd 0 QopMyJIamM:
ong OOJHOIPOJIeTHO# ITAaHeny -~

M, = 0,125 ¢ 0%, (12)

Ad ABYyXOPOJNeTHOH Na”HelnHn -

_ 0,0625 + K <4 o2
M, = 0,125 (00833 + K gt™; (13)

M - 030104 CLEQ' ;

B T  0,0833 +K (14)

A/l TPexXOpOJIeTHO HaHenu —

M, = 0,125 (W )2 QEZ; (15)
1 U, 0020 + K Y ’

eenalF o S O

0,0083 2
= —L——I——-———-—.—-—-

3.4, Harubapomre MoMeHTH B o6mHBKax ( MakcHM alb-
Hpre) onpeaendioTCs 1o (GOpM yiiam:

LJid OAHONPOJEeTHOU HNaHelHn —

— 5 2
My = (0,125 + 1) 5 g b7, (17)
A9 OBYXIIpOJIeTHOR K TpPexXIIpoJieTHO HaHenu —
Y, D
Mg =032V g¢ R, (18)
roe K. - OlopHas peaxlAd, olipeae/nsgeMag 10 (OPMY—

E ne (3.3 ) uwnu (3.5).



3.5, MakcuManpHbLI# Nporub maHe/aH olpeaelndgercd Mo

bopMynam:
ANdg OAHOIPONETHOH NMAaHEeIH - E
f-0125(01042 +Kl)%— (19)
01 AByXIPONEeTHOH IlaHed —~ ]
- o5 (0.1005+ K ) (0,0085+ K qul’ (20)
f ' 0,0833 + ¥ D
g TPexXIpoJIeTHOH HaHeNH - h
(0,0980+ K ) (0,0054+ ¥ ) Jul (21)

J=LI26 s  k

4, OMPENEJIEHUE YCUJIIMU U ITPOTMBOB OT
N3MEHEHW A TEMIIEPATYP (cM.puc.2)

4.1, OmopHele peaklOuH onpenelddloTCd I0 GopMynam:

A9 OBYXIPOJNETHOU NaHEnH -

0.125 D L
- _-—-—-‘.—-—-—-—-—-—-—— »
R 0,0833+Kk C U v ; (22)

0,250 DL Lo
Rp= Sosazr Kk ct v, (23)

Andg Tpexupo/JerHOH IaHe/HAH -

0,111 DcZ_ |
RA' T 0,0025+ K ‘0” (24)
R = . —D.111 D"“'l?’ (25)

B 0,0825+K ¢t

4.2, [lonepeunsie cHAB onpenensoOTCda IO GOPMYyIaMm:

Ang ABYXIPOJNIETHOHR IaHelu —

_ . 0,02 D
QA'"‘ Qn 0,0833+ k C

ANl TPexnpoNleTHOHd NaHeH -

""°|9~]

- Y (28)

*
3

_ _ 0,111 DKL qy 9
QA QBi T 00,0025+ K ct ' (27)



4.3. Usrebajomme MOMENTLI B HIaHenH (MAKCHM &k -

Hpie) ONpefensioTCd Io (PopMyIam:
ang OBYXNPONETHOX IaHenH -

0,125 DL v
My = -Go833+ k¢ L (28)

ONng TPpexnpoleTHOH NMaHelId -—

_ 0,111 DL qf .
MB ~0,0925+ K C (28)

4.4, Uarubawmue MOMeHTH B OOWMBE ax ( MAKCHM AL~

Hoie) onpenensioTcd IO (GOPM yiIaM:
OIS OAHOYNPOJEeTHOH ITAHeNIH -

ﬁi=_13_9‘: vV (30)
C

QJIS ABYXHOPOJNIeTHOR H TPexXIpoJieTHOR DaHeIH « 1o
dopmyne (18);, uprx .sroM omopuas peakums R. ompe —

nengercs no dopmyne (23) unm (25), £
4.5, MakcuMmanbupiit Iporub maHenH olpepensgercd Lo

bopM ya aMm:
OJ1d OO HOIPONMEeTHOHA IaHe!Hd -

v (31)

ANng ABYXUPOJEeTHOl HaHeNd -

2 p—
0.0208 +k €L
.C e 3 ._-..’._.-——.:.——_—_ A i —— .. &
f =015 585k ~ ¢ Uk s (32)
aJNlg TPpexnpoNerdHon NaHelu -—
2 e
N 0,0381 + K £l g
f =025 3%0g05 v . ¢ = (33)

5. IPOBEPKA IMPOYHOCTHU U XECTKOCTH
MAHEJNE!

5.1. Ilpognocrs M XeCTKOCThL NaHenefl Cleayer Opo-—
pepgTh N0 MakCHMAaNbHHEIM 3HadeHdsMm ycunui (nporubos),
COOTBETCTBVIOIMHM HeBhrOHedluleMy COYeTaHHI0 HarpysoK H

TeMIleparyp.
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5.2. IlpoanocTp samonHuTeng npH capure Ipopepsger-—
cg o ¢popmyne

Q< R, b ) (34)
C g
rge ch% — pacHerHOe CONpOT HBJIeHHe Mareprasna

SalloNHUTeNId CABHI'Yy,

5,3. llpognocre (YCTOﬁ‘:IHBOCTh) NIpOQUJIAPO B & H H BI X
oBiMBOK NpoBepdercsa Ho PopMynaam:

Ond pacT9HYThIX HOJOK OpoPWiIg —

il

N g M g 1 < R (35)
F J

OJId CxXarThblX NOJOK Hpodund
— v _
Ax %)@, (36)
F J

rpe R - pacyeTHoe CONpPOTHBIeHEE Marepdara oO6mHuBKY;
©,, - KpATHYeCKOe HalpaXeHHEe MEeCTHOH# yCroidyaBo-

K
cr4, ounpepenasgemoe no 5.4,

5.4. KpaTH4yeCKoe HENUpsSXKelde MeCTHOH YCTOHYHBOC —
TH HIIOCKHX DOJIOK Opo¢unsg OOGWHBKH, HOAKPEIUVIEHHORA NeHO-—
n1acroM, ompepengercs Mo gopMmyne

& -—.-_-.\3’-1'5"1(—{5)——)2 , (37)

K

roe EF ~ KO3pduldeHT, NPpUHEMAEeMbIdi no rpapuky puc.3

B 3aBUCHMOCTH OT N apaMeTpoH %—V —%— :

[lpu aroM ang cranbHO# OOWHBKH 3HavYeHHe O,
crefyer npuHuMarb He Gomee R . AN9 aTIOMUHUeBOl 06—
HNIABKY HOpH ©,. 0,7R cneayer BBOANTH NONPABO ¥ H Bl i
KOS (ppHUHUEeHT, YYHTHIBAIOIMHUY OTKIOHEeHHe pgumarpaMmbl * Ha-
npaxeHue-gedopmManug” Marepuana OOWIKUBKEM OT 34KOHA
I'vka (B cooTBercTrBuE ¢ yKka3zaHugmi rinassl CHull” Amomu—

Hiepble KOHCTPyKIuM, HopMmel npoextuposanug”),
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IHPHJIOKEHHUE 1

TemMnepar ypHO -KnIAMAaTHYeCKHe BoO3aeiiCTBHA,
YYATHIBAGEMBIe TIpH pacyeTre TPexXCHAOHHLIX HaHellel

1. Ilpn pacuyere TpexcnofiHplx NaHeN el HapYXHbBIX Or'—
paxpenny (creH, DOKpLITHA) HMCHONL3YIOTCH ClEAYIO Il H e
HopMarupHble (pacuerHble) BenMunHbl, XapakTepHU3 YIO XM e
T eMIlep 8T YPHO -KIIAM aTHYeCKHM e BO3JelCTBHg HA orpaxne -
HUe:

1" - Temmeparypa BHyrpeHHero Boaayxa, rpan.C, B
remmoe ( t°T ) u B xonommoe ( 8% ) Bpe —
Mg roaa;

t - Temneparypa BHapyxHoro Bosayxa, rpai.C, B Ten—

noe ( T ) u B xomonuwoe ( L* ) mpems rona;

T.

, = HDeBhIll€HAe TeMIeparypsl HaApYXHOH HOBEepPXHO -

CTH OI'DaX[JeHHg Han TeMHoeparypoit Hapy¥XHOIro
BO3AyXa B Tellloe BpeMg roaa, rpan.C.
4. HopmarupHnie H pacze'rﬂme 3HaJYeHHs TeMliiepary -
T

Phl BHYTpPEHHEeI'O BO3OYyX& 19 u tbX Ansg OoMelneH Hu §
IPOHABOACTRE@HHKIX 3OAHUH Cilefyer NpHHHMAars no rabn, 1,

Tabnuua 1

’ _—-_—T—Temnepar ypa, rpaa.C
X apaKTepHCTHKAa IOMe- ' Bor 3 1 Ly

4 - - b -~ =
I @ S H v U

I

C':"'
I

gy~ " o

be3s H3OLITOYHBIX TEINO-—
BriAe/elH i +20 +]8

C U3bbITOYHBIMHE TEeNJQO —
B b1 ©/1e HU SIMH +20 +24

3. HopmarusHble B paCdeTHble 3HaAYEHU S TeMlepary-
NEl HAPYXKHOI'O BO3AYX A t'ﬂ (tT) = ti (LX)
ciieqyer olipeaenarb o ykaszaduaMm rnaeel CHull “Ha -
rpysku 4 poageicreug, HopMbr mnpoekrupomanug”,

ol ~ Ko3QduUMeHT TENIOOTAAYH y HAapYXHOH HOBepPXHO-
Cry orpaxngenud, HD%HHM&EMBII? paBHbLIM: AJIA HapyX H sl X
CreH -~ O, kxan/m 4-rpan- C, ons nokperrui -

7,9 xxan/M u,rpan C,

12



4, HopmarupHoe B pacyeTrHoe 3HayYeHHEe TeMIepary —
pei T_. onpenensercs no gopMyne

2
p-AJ
Tonw =1, :O’SAT!!. + e ’

H
roe Aﬁ. -~ CpeAHdd aMIUNIATyaa CYTOYHbhIX KoneOaHu i
= TeMIleparyphl HapyXHOro BO3AyXa B HoJje,
rpan., npuurMaemag no ragre CHull
*CrpoutenbHass KIEMATOIOrHg H INeodusdn —

xa”;

AJ - pasHOCTE MAKCHAMANBLHOI'O M CpenHeCyroq-
HOI'O KONHYeCcTBa COMHeYHOo# panvauuy (npsg-
MOB M paccemmoﬁ), nanalieit Ha lopepx -
HOCTh OI'pA&XAeHRHd, xxan/M2trac, IpuHUMae —
Mag no tabn, 2;

ol, - KO3QdHLHEeHT NOrJiomeHHs CONHeYHOH panH—
AalVH HAapYXHO# NOBEepPXHOCTLIO oOr'paxpge -
HH g, IpPUHEMaeMult no raba, 3;
.P - KO3(QQUUHEHT TennooTnadd y HapyXxHoff no -
BepXHOCTH OrpaxaeHus ;
[pamesanne, Bonyckaerca mpmmumare Ag  pas-
gniM 14 C ang palloHOB C YMepEHHLIM BJA&KHHIM KJIHM A&TOM
M paBHbIM 18°C - mns paficHOB C CYXEM KJIHAME@TOM,

Tabnana 2
! | A T |
[TonoxeHre mopepxHOCTel | “ v, 5
orpaxXneHHd KK&an/M «4

Beprakanpasie (crenn) 430
Fopr3onT anbubre ( IOKPHITHS) g Ha
reorpagpegeckot mmupore 40 625
To xe, 45° 580

50° 530

55 480
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Tabnuuma 3

Marepuan nopepxHOCTH lIBer moxpbITHg

bencifti, ceernocepnli
Temuo~-cepnblii
3enednit, KpacHbli,
KOPHYHEeBbI X

Cranb, alioMHHUH C One-—
HOYHbBIM, JIAKOKPACOYHBIM
UM AHOAHBLIM INOKDPBITHEM

Cranp OLUHEKOBAHH AL
J0e3 NOKPLITHS

AmoMuHuii 663 HOKDPHITHS

5, 3HaYeHug nepenagja TeMIepAaryphl OO0 CeYeHHio I1a —
HeJIH ‘l?’HT (%") = ‘l?lf (¥ *) onpemensorcs
no ¢opmynam tabn, 4, ODpE 3TOM /9 BLIYHC/IeHHE HOpMa-
THBHHIX (pAacyYeTHmX/) 3HAYEHHEH HCIONL3VIOTCH COOTBETCT -
BeHHO HOpMaTHBHble (pacuerHbie) 3HAYeHHE TeMIepar YP »
onpenengeMeie mo 1, 2.4.

Tabnsua 4

[lepenag Temneparyp vV ,

Tunpr 308BR}

HeoT annupaeMnie

Or aunapaeMule

(HO He MeHee

VT="T2 )

8. CoueraHug BpeMeHHBIX HADY3OK H TeMIeparyp -
HLIX KJANMAaTHYeCKHX BO34eiCTBHHA Ong pacdyera Harubae -
MEIX TpPEexC/OoliHpIx NaHenel THna "caHaBHY” cleayer NpH-

HAMAark Do Tabn, 5,

14



Tabnana S

Bpema rona,
THIOBI 3 aHHYH

Coyeranne BpeMeHHLIX HArDy3oOK
¥ TeMIeparypHbIX KIHMAarHuvyeCKHUx
BO3AefCTBHHU

1. Tennoe a, Berpoeag marpyska no CHull;
HEFEHEH. LEHALLGHEJ }Fptﬂi QUQ’T

Ipd Temneparype 19, oupeane~
naeMoi 6es ygera CONHeYHOK
paauanumn,

6, Berpopag Harpysxa C],
epenan TeMIOepAaT YL VT I pH
TeMneparype 19, onpepengeMoh
C y49eToOM COJ/IHeéYHOU pangHdAanRH,

2. XOnoaHoe, a. Berpopag marpyska mno CHxzII;
OT allZIUB AeMhle nepeligl TEeMIEPAaT yp ¥* ¢ ko-
apbunueHToM cogeranmg 0,7,

6. Berpopaa marpyska mo CHull ¢
xosdppunuenroM codveranng 0,4
Hepelang TeMIeparyp ‘l?’x .

B, CHerosas H BerpoBad HA'DY3KH
no CHall ¢ kosdjuuuesTaMu CoO—
yeraung 0,8; nepenan Jemuepa -
ryp U* mpr t¥* =0°C (rommxo

Jig HaHeje# TOKPEHITHHA .

3. XonoaHoe, He- . BerpoBas Harpyska 1o CHHH ne—

X
OT aNJIUB aeMpl e penan TeMleparyp 1?' =0 (IIJIH
nasenell HapyXHbIX CTeﬁ)

6, CHeropas M BerpLBas HarpyakH
no CHull ¢ ko3gppanuesT aMH CO-
yeraung 0,9, nepenag TemMuepa —
TYp WX = 0 (pna nasened 1o -
Kpm'rﬂﬂ)
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[IPHTIOXEHHNE 2

[IpuMep pacyera TPexCNOHAHOH NaHenH

[Tycte HeoOxoaMMO NPOBEPHTEL IPOYHOCTh H XKeCT-
KOCTh TPeXCIIONHOR CTeHOBOH NnaHenH, IpegHaA3HaYe HH o #
VIS OT aINIUB aeMoro IIIpoOU3BOACTBEHHOINO 34 aHHY, BhICOTOH
no 20 M, ,Bo3Boaumoro B Mockosckot obnacru, [lagenn -
NByXIponeTHad, andHa namenx L = 720 cm, nponer (paoc-
CTOSHHEe MeXAYy pHrensaMH creHoBOro kapkaca) £ =380 cm.
Tonmusa nadens (mo mapyxHoMy rabapiry) - 7 cm., O6 -
IUHBKR NaHeNR BLIOOMHEeHL! H3 HDPOQUIMpOBAHHOI'O ANIOMH =~
rug, canas AmI-2ll, asanonHuTens - U3 memomnacra,pciIe-
HeHHOI'O B IOJIOCTH I adenH,

l. ['eoMeTpUYeckre mapaMeTphl CedeHHS INaHEH H
pacyYeTHbie X apaAKTepHCTHKH MarepHaloB OOIHABOK H 3 Al ON—
HATeJISI, pacdyeTHag BbicoTa cevyeHug C = 6,304, rTomm ¥R a
nucrons O6WIHABOK 8 = | MM, WHpPHH& TOJOK IIpodHag OO—
IIEBOK: BHyTpEeHHel 34 = 2 CM, HAPYXHO# — & CM; pac-
CTOSHHE OT reoMeTpHYecKop OCH oOmUBKH OO IHONOK
npojunsg: pHyrpenHe# %, = 0,852 cMm, HapyxHOlk 1, =

0,348 cwM,
Tonmmuga ciog 3aNONHETe/d, HOAKpeINisiomero HOMKH

Npodang OOWEBOK, BHYTPEHHIOIO - h’i = 4,08 M, HADYX -~
HYI0 — h"z. = 8,08 cMm. 5

[Mnomans ceyenusg obmumepkr F = 0,1086 cwm QCM.
MoMmerT HHepudu npodmis obunekn J =0,01579 cMm /cMm ,
MOAy/lkL YyHOPYrOCTH MarepHana oOIIHMBOK E=7,L.l KI'/CM
pacuerHoe conporupiaenne R = 1500 kr/cm”, K?qud)Hun -
eHT JNHHef#Horo pacmuperss ol =23.10—0 rpan”* (oo rna-
Be CHull I-24-74. AnioMHUHHeBLIe KOHCTpykuud, HopMul
npoeKTHpOBaHHE');

pacYeTHLIe MOAY/AH YyIpYyrOCTH M&repHana 3alo/HE -~
teas: E = = 180 xr/cMm®; 5

K
pacgerﬂme MORAYAH CcaBura: pr = 40 kr/cm ,;
2

pacyeTHoe COIPOTHBJ/IeHHEe CABHUTY: Rc9'0.25 KI'/CM ,

2. XapakTepHCTHKH XeCTKOCTH KoHCTpykuuu (mo dop-
MyraM 1,2,3) UMIMHIpHYecKas KecTKocTb ofwuekr D =
7.1.109-0,01579 =11,218:10° krem=0,0112.10° xrem;

16



7,1,10°.0,1068

2

HMJIMHOAPUYEeCK ad XeCTKOCTh HaHenm 1) =

6.304° + 2.0,0112.10° = 1,612.10° xrom:

KOo2(PUleHT CABUrOBOH NONATJIHBOCTH

8
. 1,512.10

40.56,304.51,84 .10

2 0,0116 ,

3. Vicxonunie mapaMeTpsl HarpyaoKk H TeMIepaTyDHO-—
KJIUM AT HYeCKHUX BO3[eHCTBHi: HOPMATHBHRIE CKOPOCT HO I
Hallop Berpa Ci,g = 27 KI‘/M2 (nnag 1 BerpoBoro paio -
ma, no ranase CHull 0-6-74, Harpysxu ¥ poapmeicreus” ):
TeMleparypa BHYTpPEHHEero Bo3ayxa B TeIJIoe BpeMda roga-

T bX o
- 1 = +20, B xonoamoe —= U = +18°C (mo raon,1
npwioXenus 1);

MHOTOJIeTHHE CpeJHEeMeCHYHLIe TeMIepar yphl:

Holdg - J[,W = +20°C (1o xapram 5 u 6 CHull
— H-86-74),
aHBapsg - tT = ~10"C,

OTK/IOHeHUe CpefHel Temueparyphl Haubojlee Xo/od —
HbIX CYTOK OT CpeAHeMeCHYHOH SHBapCKO} Al = 20°
(CHull 1-8~-74); cpenHss aMmiIdTyoa CYTO4HBIX KoJiebauui
TeMOeparypsl HapyxHoro soaayxa B uoje 10,4 C (CHull
*CrpourenbHasg KIMMATOMAOMHL H reodmsxmg), PA&3HOCTHL MAaK~—
CUMAIBHOI'O 13 Cpe{lfigcyTOQHoBO IfonﬂquTFa COJIHe4YH O pAa —
04 anuu AJ = 430 gxan/M 3 (tadia. 2/, KoappUUHeBT NOo-
MIOUIeHNS HTOBepXHOoCTH oOmUBKYU P = 0,9 (no rTabn. 3);
xoabbunnenr Temnoornauu (ang BapYXKHOH CTeHbr)

ok, =5 kxan/m2.q.rpan.C .

4, HopMmMaruBHbBIEe H pacuyeTHLIe 3H aUGHAS BeTPO BO i’
Har py3Ku (c okpyrieHHeM [O UeNbIX KI'/M ).

Ip1 Halope % = 27.0,9.0,8 = 19 KI‘/MQ;

q/ = 27,0,9.0,8.1,2 = 23 KI‘/M2;

IIpH OTCOCe % = 27,0,80,6 = 15 KP/M2;

CI( = 27,0,9,0,6.1,2 = 18 KI‘/M2.
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5. HopMarupubie ¥ pacyerHEnie 3HAYGHAS TeMIepaTyp
(no CHmll U-24-74) c oxpyraeHdem [0 Hedslx Cpanycos:

T

t, = 20+6=+26°C; t

T O
= +28+3=+20 C;

X X
bt = ~10-20=-30°C; t° = _30-8 =-38°C;

o
T2 -0,9.10,4+ g'_sﬁ' = 5 + 43 = 48°C _

HopmarupHnie H pacderHble 3HAY6HAH TeMUEDATYDHOr'O Ie—
penana (mo dopMmynaMm Tabn., 4)

pr Q= 18 kr/m% W) =+20-(28+48)=-12°C;

H

YT =+20-(29+8) =-15°C;

npH q”l = 0 ‘19’: =+20-(28+48) = —5400;
¥ =+20-(20+48) = 57°C;
X
¥, = +18-(-30°) = +48°C;

X
V" = +18-(-38°) = +54°C.

8. [lng pacuyera nadend TpUHEMEEM COYeTAaHHUS BeT—
pOBOI Harpy3KH H TeMIeparypHoro nepenapa no Ttaba, Y,
COOTBeTCTBYWINHEe 3H49eHHg HAarPy3KH H TeMneparypEoOTI o

nNepenaga npesenelrl s taba, 1.
7. OnpenengeM ycunug A nporudbpl NaHes M oT Ber -

pOBOH HAI'DY3KH (no popMyiiaM paspena 3)

OnopHble peaKiuHH

0,08256+0,01186

R, =05, 0833400118

A 360 q, = 141,1(} :

0,1042+0,0116
0,0833+0,0116
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Tabnang 6

NeNe ﬁCG'ie— HopMmarasHbie PacyeTHui @
:J“I o xa 3HaYCeHHg 3HAYEeHHAH

la ?u =19 KI‘/M2(HaIIOp) (} = 23 KI‘/M2
( Hanop)
% =15 KI‘/MZ(GTCGC) q, = 18 KI‘/M‘?'
(orcoc)
T O T O
T = -12°C V=_15C
ch = 00 q, = 0 )
17;" = 54 C 9T =57 C
24 Ct,H =10 KI"/M2 q, = 23 Kr*/ﬂ2
( panop) ( gamop)
% =15 KP/M2 Qy = 18 KI‘/M2
(orcoc) (orcoc) |
p 4 X
VY, =+48°C0,7 = | ¥ = +54°C,0,7=
=+34°C =+38°C
20 =19,0,4=8§ KP/M2 =93 U,4=y E:I"/M2
l ’ I 4 (mamop) t (nanop)

2

q =18.0,4=7 KT/

qu =15,0,4=6 xr/M
(orcoc)

(OTCOC)

X

¥ = 4+48°C ¥V = +54°C
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IollepeYHLIe CHIbI —
QA= RA =141,1(Ii/ ;
Q, = 05 R

Narubaiomuae MOMEHTH B DaHeld —
0.0625+0,0116 .2 2 4
=0,125 0.0625+0,0116 . - _

4

0,0104 2 4
— — '—"-"__"'—'L_‘_—'-—_ h—— —
M 0.0833+0.,0116 °%0 G 1,42.10 ¢

IPOOOJIbHEIE CHUNbI B OOIIMBK ax ( Io bopMymaM T, 2.5)

4
— O .
7o 9:99 . 10

— 3
d + 6,304 =+ 1;57.10 % $

— 4 3

E 6,304

Harnbaomiue MOMeHTH B OOHIHMBK AX -
3

v 11,218 . 10

Mg = 0,32 5575304

B '4409““9409'

[Iporuber -
4
(0,1005+0,0116) (0,0085+0,01186) 360" Y _
0,0833+ 0,0118 1,512. 10°

= 132 (1”‘.

8, Onpepnengem ycuwiusg ¥ uporubpl ITaHe/ledl OT TeM -
mepar ypHoro nepenaga (mo ¢opmynam pasgena 4)

-6

5 =0,5

6
RA"‘ ) 0,125 , 1,912.10 .23,10 ~ % =_0,0203 vV :

0,0833+0,0116 £,304.360

Rp= -2 R, =+0,0408 V' ;
Q,= Q =RA="0:0m3’0, !

A B
M = R, .360 = -0,0203.3600-7,3 V¥,

B A

Y; - 7,3 -
N - e =
g~ t 6.304 ¥ 1,i8 oY

?



11 218.!03
E —-—--L-—-—.- - *
M -0,32 8.304 .0,0408 % = 0,0864 ¥

2 -8
0,0208+0,0118 3607,23,10 |
0,0833+0,0118 G904 — V., 00201 U, ;

8, BuyaciigeM 3HaAYeHES CYMMApPHBIX yCWIMH M Npo —
ruop OT BeTpPOBOY HAr'PY3KM H TeMIeparypHoro nepenana
nia cogerandit, npuseneHHnx B Tatn, 8.Coorsercreyiomue
3HaYeHHg NpUBeaeHnl B Tadm, ,.] (3navenus merpoBofi Ha-
rpy3KH NepeCYHT aHel B KI'/cMm ).

]C = 0,125

M

B rabn, 7 npupeneHnl TakXe 3Ha9eHHd -:g— e

J

HeoOXOAKMEIE ANS IPOBEPKH NPOYHOCTH ( yCTOHIMBO C T M )

ODIMHEBOK,
10, Tlo Tabn,7 HaxogEM MakCHMalbHbie abcoamoTHLIE

3HAYeHUd CYMMApPHBIX yCHIHE M nporuboB maHesnd, a4 TaK-
XKe MAaKCHM allbHbIX HaupsxeHHHl B obmupkax ( mo dopmy -

nam m, 5,3),
OnopHile peakllHl Ha KpaiiHeill omope RA

41,194 kr/cm (coyeranue 2 § - orcoc)

R‘B = 2,504 kr/cm (coveranne 2 8 - manop),

nonepeyHasg cuaa QA =].194 xr/cm (coueraune 2 3 —~

orcoc),
Q“= 1,205 kr/cm (coveranue 26 - mamop),

willapt*

HaIpsXXeRHg BO BHYTPEHHeH HoJke npo¢uing oOuIHBKH,

b
O = B05+227=R32 EP/GMz { couer apne 2‘3- H&HOP}:

TO X € B HapyYXHO@ DoNKe Hpopmag

6H'= 620+108 = 728 KP/CM2 (coueranue 16),

[Tporu6 f = 1,07 cMm (coueramnme 26 - mamop).

11. [lpopepsieM HNPOYHOCTHL H XECTKOCThL HHENH® IO

YK ad aHHaM pasgena .
MakcaM anbHble COBHIaOMHe HalpsxXeHdd B 3aloHH-

TEele
Q 1,295 2

= (0,25 krr/cM ,
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MakcuManpHoe HaUpEXKeHHUEe B paACTgHYTOf# IONKe Npo-
bunsg OOILIHBKH 5 5

G = 832 kr/cMmM < R = 1500 Kr/cM .

g BHyTpeHHell NOJKH IIpoQUid
3

L2E: . 20 150 |
8 —_ T O 1 5 II=1;.].9 ’
E ; 7.1-10

\? = 3,5 (mo rpaduky puc. 3).

s
¥
jgl PHC. 3
— = )2 I'padux K pac—
U 6""%@) * gery yCTOHRYHA —
BOCTH LpPOPH —
J JTKPOB aHH bIX
oOMUBOK
2 TPpex IO HBIX
| nadgelen
Y/

¥= 86,5

(no rpaduky puc. 3),
BenuguHa KpHTHYECKHMX HAUpSXeHUPE [J1d BHYTDEeHHeH

DOJKH IIpoQuId

= 70\ 5,0,1,2 _
‘5&?:‘?13 (p) =38.7.1007 (97 =

= 8200 kr/cm® > R
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NpUHAMae M 6""’P =0,8R = 1200 KI‘/CM2.
BenugnHa KpUTHYECKHX HAIpSXKEHUH Mg  HADYVKHOH

IIOJIKH HIpoduing

5 o0\ 5,.0,1,2
61«:'9 = \EE (_,g_) = 6,5,7,1,10 " ( 5 ) £
= 1840 KP/CM2 >R .
I pPUHEM aeM ©.. =0,8R = 1200 KI‘/CM2.

“p
CxuMaioiAe HaUpSXKeHHd, OeACTBYIOIIMe B HapyxHol
M BHyTPeHHe# NOMKax NPOPHIA, MEHLUIE, YeM 6&:, CHKa—
THIX YY&CTKOB HNpoduns, P
MagkcuManbHELI OTHOCHTeABbHARHA DporHd maHend

Fo_10m 1 < l
P 360 336 o5 (CHall 1-24-74).

TakuMm oOpaszsoM, HPOYHOCTHh H XeCTKOCTL HaHenaH

obecliedeHHl,

12. Purenn cresoporo xapxaca paccYuThHIBAIOTCH Ha
nonepeYHnll K3rHd® U3 OAOCKOCTH CTeHbl; IpH 3TOM HA —
I'pDy3EK4d OT IaHedel, NepejapaeMbie HA PUTeNHU, D ABHD]
COOTBEeTCTB VIOIIAM ONIOPHLIM pearkuusaM ilaHeneld.

[Iycre Tpebyerca nomobparkr ceyeHue pureiig U3 Cra-
nMH 3 mpH IpoJiere EP = § M, MakcuManbHag Harpyska

Ha pureinkm

CL p = P’B = 2.504 xr/cm,

TpebGyeMbli MOMEHT CONpOTHBAeHU ceuenus (us yc—
TOBUSt UPOYHOCTH)

_ 9 bp 25048002 :
Wrp S778R 7 8.2100 25,9 cm
TpeGyembili MOMEHT HHEpUHH CeUpHHS (u3z  ycnosug
XEeCTKOCTH, NPH IpeaelbHOM Nporubdbe -2-3-6-0 Iponera, HJ1H
5 = 2.0 cM).

A 4
T ,_.Q“_ﬂL&_E’_—__E = i&%ﬂom CM4.
TP 384 Ef 364.2,1.10°. 2
[TpuuuMaeMm no IOCT 8240-56 wsenmep Ne 20 ( J =
= 1520 CM4, W = 152 cm)

23



be

T aSauia T
Yernusg 2 a - 2 0
. .
1 2 o 3 | 4 5 D D A -

R, xr/cm |0,325+/0,304= | -0,256+0,304~ 0,325-0,77 = 0,127-1,095 -0,099-1,095~
=0, 6808 =0,048 =.0,445 -_0,068 =_1,194

R, «xr/cm|1,02-0,810 = | -0,783-0,810~ 1,02+1,54= -0,783+] ,54~= 0,304+2,2m= -0,308+2,2 =
=+0,410 =-1,403 ».2 58 -0, 747 = 2.594 =].892

Q, xr/cm|0,325+40,304= | -0,256+0,300~ 0,325-0,77= —0,256.-0,7T~= 0,127-1,095= -0,009-1,085=
=0,620 ~0,048 =_0,445 -_1,026 =_0,088 -_1,194

Q]E xr/cMm | -0,5140,304= +0,3086+0,304~ -0,51-0,77= +0,398.0,77= 0.2.1,005= 0,154-1,005=
0,206 =0,700 w_],28 0,374 =-1,208 | =_0,941

£ Ny xr/cm | 5,16417,4= | +4,05+17,4= -5,18-44= +4,05 44~ -2,03-62,5= 1,67-62,5¢
=12,24 = 21,45 =_49.16 =_39,85 =_064,53 * =_50,93

F‘IB krom/cm | -2,17+1,28 = | 1,73+1,20 = ~2,17-3,28= 1,73-3,28= 0,845-4,65= |  0,655-4,65=
=088 = 3,02 =5 45 =_1,55 -_5,495 =_3 895

%{B kr/ovd] 118 205 462 374 805 570

Moz, 36,4 125 228 47,5 227 165

J%x. 2. 19,4 66,5 120 34,2 121 88

f em| 0,252.0,24 0,198-0,240= 0,252+0,685= | -0,198+0,885= 0,108+0,965%
=0,012 =.(},438 =(,837 -0,487 =1,071
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