BBE/IEHUE

PazpaboTka cTyneHTamMu MpoeKTa 0aJouHON KJIETKH UMEET CBOEH IIeNIbIO
3aKpeNUTh TEOPETHUYECKHE 3HAHMS 10 COOTBETCTBYIOLIEMY paslieny Kypca U
JIaTh HEOOXOAMMBbIE HABBIKM B pacyére M KOHCTPYHPOBAHUH METAITMUECKUX
KOHCTPYKIIUH.

ITo xapakrepy paccMaTpuBaeMbIX M PEIIAEMBIX 3a7a4 KypCOBOM IPOEKT
pa3/iesieH Ha JB€ OCHOBHBIE YacTH: pacuy€THyI0 U rpaduyeckyo. B pacuérHoi
4acTW BbIOMpAETCs BapUaHT OajJlOYHOW KJIETKH, BBIIOJHSIOTCA PACUETHI
HacTuja, OAaJOK HAaCTWIIA, BCIIOMOraTelbHBIX OaJOK, MPOU3BOAMTCA AHAIU3 U
BBIOOp HamOojee HSKOHOMMYHOIO pElIeHHs OaJlouHOM KIETKH. 3aTeM
BBINIOJIHSAECTCA PAcdy€T KOHCTPYKTUBHBIX 3JIEMEHTOB MPUHATOIO BapUaHTa
0aJI0OYHON KJIETKH, J€Tale U y3JIOB.

B rpaguueckoil yacTu cOCTaBISIOTCS YEPTEXKH 0ATOUYHOM KIETKU B CTaIUU
KM u KM/I. B 310ii yactu pa3zpabaThIBatOTCA: MOHTa)KHasi cxema OajJo4yHON
KJIETKH C MAapKUPOBKOM BCEX 3JIEMEHTOB, YEPTEKU OTIPABOYHBIX MapoK
IJIaBHOM M BCIIOMOTaTeNIbHOM OalloK, KOJOHHBI, a TAaKXe Y3JI0B COMNPSKEHUS
KOHCTpyKIui. CocTaBisieTcss cnelu(uKanus cTald U Tabaula OTIPaBOYHBIX
MapoK.

3AJIAHUE HA KYPCOBOM ITPOEKT
3anpoekTupoBaTh paboUyI0 MIOMIAJAKY MPOU3BOJACTBEHHOrO 31anus. [Ipu
NPOEKTUPOBAHUU PACCMOTPETH JIBA BApUAHTA PElIeHUs 0aJOUYHON KIETKH.
HcxonHple AaHHbIE 3aJaHUsl Ha MPOECKTUPOBAHHME OMPEHAENSIIOTCA II0

tabnure 1.



Tabmuma 1
Hcxoonvie Oannbvie K Kypcosomy npoexny

Homep BapraHTa COOTBETCBYET OPSIKOBOMY HOMEPY CTYJEHTa B IOATPYIIIIE
Hamveroarie 1 | 2 | 3 4 5 6 | 7 8 9 10 | 11 | 12 13 | 14
H"pl‘aﬂfi’[;;%py“a 13.0 | 135 | 145 | 150 | 155 | 160 | 165 | 17.0 | 175 | 180 | 185 | 19.0 | 195 | 20.0
[Iar xomoHH B npoaOJIbHOM
HaTpaBIeHIH 16 | 17 | 19 | 15 18 | 16 | 15 | 18 15 | 16 | 17 | 19 18 | 15
(L, m)
[ITar KO0HH B MOIIEPEYHOM
HanpaBICHAN 60 | 65 | 75 | 80 | 75 | 80 | 65| 70 | 75 | 80 | 65| 70 | 75 | 80
(1, m)
MakcHmaibHas BEIMIHHAOTIPABHOR | 15 | 43 | 19 | 1 12 | 10 | 11 | 12 10 | 12 | 13 | 11 10 | 12
MapKH JIJIs TJIAaBHOU Oaiku (M )
Tun ceueHus KO.]'IOHHI:I’l< CKB CKB CKB CILI CILI CIIJI CILI CILJI CKB CKB CKB CKB CILI CIII
T'abapur nomermenms nox 78 | 75 /80| 80 | 66 | 68 | 67| 75 | 78 | 78| 80| 75 | 77 | 7.8
nepekpoitueM (h, m)
Bricora Bepxa HacTina ( H, M) 92 | 92 | 96 | 100 | 84 | 85 | 84. | 88 | 88 | 92 | 96 | 85 | 88 | 8.4

(*) ck6 — ck6O3HAsL, cocmoum u3 2x weeiepos (08ymaspos) npoKamuo2o Npopuis, CesA3aHHbIX MeHcOy coDOU peuemKoll 8 euoe
COCOUHUMENbHBIX NJIAHOK, CHJ — CNJIOUHASL

— Cmanu ons Hecwyux KOHCMpyKyut cmanbrHo2o Hacmuna — C235; C245
— Kononnwl u enasvine oanxku — ceapuvie, Céapka agmomamuieckas
—  @ynoamenmst 00 6a3vl KONOHH U3 bemoua kiacca B12.5

—  Ommemka wucmozo noaa nepsozo smaxca — + 0.000
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1. KOMIIOHOBKA BAJIOYHO! KJIETKU

Cucrema Hecymux 0Oayiok, 00pa3ymIIUX KOHCTPYKIIUIO
MEPEKPBITHS, Ha3bIBACTCS OaOYHOW KJIETKOW. banouHble KIieTKd
MOAPA3ENSIOT Ha TPU OCHOBHBIX THIIA, YIPOUICHHBIH, HOPMAJIbHBIH
U ycloXHEHHbIH (puc.l). YTpoleHHbIH THIT 0aJO4YHON KIETKH
COCTOMT H3 0aJOK HAacTWia, HENOCPEACTBEHHO OIMUPAIOIIMXCS Ha
MOJI/IEPKMBAOIIIHE KOHCTPYKIIMHU (CTeHbI). B HOpManbHO# OamoqHOM
KJIeTKe Oallki HacTWiIa ONMUpPAIOTCS Ha TJaBHBIE OajKé, KOTOpPbIE
YCTaHABJIMBAIOTCS HA MOJICPKUBAIOIIIE KOHCTPYKIUH (KOJIOHHBI) B
HanpaBJIeHUM OOoNbIero mnpoyiieta. B yCIoXKHEHHYH OajJo4HyIO
KJIETKY TI0 CPaBHEHHIO C HOPMAJIbHOM BBOIST BCIIOMOTATEIbHBIC
OaJiku, mepearolye Harpy3Ky ¢ 0aJioK HACTHUJIA HA TJIaBHBIC OaJIKH.
BeiObop THma 0ano4yHOW KIETKM TECHO CBS3aH O BOMNPOCOM
COMPSDKEHUS 0AJIOK MEXIY COOOM, KOTOPOE MOXKET OBITh ATAKHBIM, B
OJIHOM YPOBHE M IOHMXEHHBIM (pHC.2).

OcCHOBHBIC pa3Mepbl 0AJIOUHON KIIETKU B IUIAHE M 10 BHICOTE
YCTaHaBIUBAIOTCS 3aJaHUEM Ha MPOEKTUPOBaHKE OaJOYHON KIIETKH.

[lar HacTMiIa 3aBHCUT OT HECYHIEH CIIOCOOHOCTH HACTHJIA W
HazHadaercs B mpenenax 0,6 — 1,6 m npu cranpHoM Hactuie. Llar
BCIIOMOTaTEeNIbHBIX 0aJloK Ha3Havaercst ot 2 10 5 M. s ynpouieHus
y3JI0B COMPSOKEHUs] OaJIKM HACTHJIA HE CIIEAYeT pa3MellaTh B MeCTax
ONHMpPAHUs TJAaBHBIX OAJIOK HAa KOJOHHBI M B MOHTQXHBIX CTBIKAX,
KOTOpBIE pacloiararoTcss B cepeAuHe TIIaBHBIX Oajnok. [loaTomy
PEKOMEHIyeTCsl YCTaHABIMBATh YETHOE KOJMYECTBO OalloK HaCTHIIA
B HOPMaJILHOM THIIEe OaJIOYHOM KJIETKH U BCIIOMOTaTeNbHBIX 0aJloK B
YCIIOXKHEHHOHN 0aJIOUHON KIIETKE.

Jyis BBIOOpA ONTUMAJIBHOM KOMIIOHOBOYHOM CXEMbI 0aJI0UHOMN
KJIETKH B KypCOBOW paboTe cieqyer paccMaTphBaTh ABa BapUaHTa,
OJMH W3 KOTOPBIX HOPMAJIbHBIM, & IPYrod - YCIIOKHEHHBINA THII
Oanmounoii kierku. [locie KOMIIOHOBKM —BBIMONHSETCS pacder
HacTWia, OaJoOK HAacTWiIa M BCIIOMOTATEIbHBIX 0ajJoKk 000MX
BapuaHTOB 0aJoO4YHOW KJIETKHM, a 3areM [pUHUMAaeTcsa IS
JaNbHeHIel pa3padoTku Hanboiee SKOHOMUYHBIN BapPHAHT.

2. PACUET HECYIIETO HACTHUJIA

B kadecTBe HacTWiia dallle BCErO NPHMEHSIOT CTaJIbHbBIC
nucTbl. CTanbHON HACTHI KPEMHUTCS K 0ajkaM C MOMOIIBI CBapKU
(puc.3) u paccuMTHIBAETCS HA MPOYHOCTH M KECTKOCTH [1].
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Puc.3. CranpHo#l HacTHII

CranpHOM HAcTMJ pacCUMTHIBAETCS JUId JIBYX BapHAaHTOB
OanmouHol KJeTkd. M3 pacdera Ha JKECTKOCTb OIpeeNnsieTcs
OTHOIIICHUE NPOJIeTa HACTUJIA K €ro TONIIKHE 1o GopMmyIie

l, _4n, e T72E 0

I, (2.1)
ty 15& np" g
riae |H —nposer Hactuia; i, —TommuHa HacTHa,
_4, /u_ :
n, = 8 f[:]—120npu|H £1lu;
n, =150npul,, =3m.
(ITpomexyTouHbIC 3HAYEHUS OIIPEACIIAIOTCS JIMHEWHOU

HHTEPIONISIUCH).
— 4 2
E, =2.26*10" kH/cn?,
H
P — HOpMaTMBHas [UIMTeNbHAas Harpy3ka Ha HACTWI, KOTOpas
PaBHSICTCS TTOJIE3HOM HAarpy3Ke II0 3aJaHHIO.

TonmmuHy HacTuna cieayeT NpUHUMAaTh IO COPTaMEHTY Ha
JIUCTOBYIO CTaJb.

PacraruBaromiee  ycunme B HacTWiIe, IO KOTOPOMY
PacCUHMTHIBAIOTCS] CBAPHBIE MIBHI, KPEISIIMe HACTHII K OanKam,
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HaxXosIT 1o popmyiie

2
—~ P 2
H _gfj[f/lH] Eity . (2.2)
rae J; — kodhUIHEHT HAJEKHOCTH MO MOJE3HOH Harpyske,
onpenensemsii o [3] (J ¢ =1,2);

[f / IH] — nmpenenbHblil mporud [4], paBueiii 1/120 npu |H £ 1m,

1/150 npu |H £ 3m (IpomMexyTouHbIe 3HAUEHHS 110 MHTEPIOMALMHY).

PacueTHyro TONIIMHY YIJIOBOrO IIBa, MPUKPEILISIONIETO
HacTWJI K OajkaMm, HaxomsaT 1o QopMylaM | NPUHHMAIOT
HauOOJIBIIYIO:

H H
=, Ul kf =,
b Ry 9w 9e b,R,9u.9c

b,,b, — xosdpdunmentsi, yunrsisaronue ryéuny nponnasnenus

f

miBa [2] (npu pyunoii ceapke b, =0,7,b, =10).

R, +R,, — pacuerHble cOmpOTHBIECHNS YIIOBBIX CBAPHBIX LIBOB,
onpenensiembie mo CHull [2],rabmumer 3 u 56.
0.,9 9., —kodbdunuents! ycnosuii padorsr [2], m. 4*, 11.2*.

KaTteTbl yrioBhIX IIBOB CHEAyeT MPUHUMATh C  y4ETOM
KOHCTPYKTUBHBIX TpeOoBanuid CHull [2], m. 12.8.

3. PACUET BAJIOK HACTUJIA U
BCIIOMOT'ATEJIBHBIX BAJIOK

banku HacTuia ¥ BCIIOMOraTelbHBIC OAJIKU MPOSKTUPYIOT U3
NpPOKAaTHBIX JIByTaBpoB uiau wBeuiepoB [1]. Bamku Hactuima
paccuuThiBalOT i 1-r0 ¥ 2-rO BapuHaHTOB, a BCIOMOTaTEIbHbBIC
0aJKi pPACCYMTBHIBAIOT TOJNBKO JUIS YCIIOXKHEHHOTO BapHaHTa
0a0YHON KJIETKH.

Pacuer 6anok HAYMHAIOT C OMpe/IeTeHuUs] Harpy3oK. [loronHas
HOpDMAaTHBHAs Harpy3ka Ha Oajiky HAcTHJa OINpeeisercs I10

dhopmyse:
qH:(pH+gH)|H . (3.1
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Pacuernas moroHHas Harpy3ka Ha Oanky HacTHiIa
omnpezaensiercs mo Gpopmyie:

a=(g,.p" +9,,0") 1, . (32)
e §f1 =12, 5o =105 - xoapuuments HamekHOCTH 1O
Harpyskam;,
p" - nopmarnBHas nonesuas Harpyska;

l,, —nponer nacruna;

H _
0 =1,0 —HopmaTHBHas Harpyska OT HACTHIIA;
g =785 kH/M® motHOCTE CTANN.
[Toronnas HOpMaTHMBHAs Harpy3ka Ha BCIIOMOTaTEIbHYIO
Oanky OHpeIleJIﬂCTCﬂ o ¢opmye:

gp +g" +g”* . (3.3
IH ﬂ
[ToronHyto pacyeTHyI0 Harpy3Ky Ha BCIIOMOTaTEIbHYIO Oaliky
HaXoIAT 1o (opmye:

gn -
q= egflp +gf2gg - :Ull ) (3-4)
Iy @
rue |l — II1ar BCIIOMOTaTeIbHbBIX 0aJIOK;
0,,— Bec 1 moroHHoro M OalKH HacTHJa, ONpenenseMblil 1o

COpTaMeHTy (JIMHEWHas MIIOTHOCTH).
[To pacuérHoli Harpy3ke onpeesnsaeTcs U3rnOaroIHii MOMEHT:

g’
M = ? y (35)
rac I — TMPOJIETHI 6aJ'IOK HaCTuJia WM BCIIOMOIr'aTCJIbHBIX 6aJ'IOK

COOTBETCTBYIOIIMX BAapUAHTOB (msi OaloK HACTHIa BTOPOrO BapHaHTa
ClieyeT MOACTaBIATS 7).

3aTeM HaxoAsaT TpeOyeMbli MOMEHT CONPOTUBIICHHS IS
Oanok u3 crajuei ¢ npeaenom tekydectu a0 530 Mlla o ¢popmyne:

M
W o =—— 3.6
TR, (36)



WJIH JUTSI BRICOKOTIPOYHBIX CTAJICH 10 (opMyIie:

M
W, = R, | (3.7)
ydc
rac Ry — PpacCuUCTHOC COIPOTUBJICHUC CTAJIU IO MPEACTY TCKYUCCTU
[2], Tabn.51*;

0. —xo3ddurment ycnopuii pabotsi [2], Tabm. 6*.

[lo coprameHTy NpOKaTHBIX MNPOQUIEH HAXOOUTCS HOMEp
HpO(bI/IHSI C MOMCHTOM COIIPOTHBJICHUA, PaBHbBIM HIIN 6OJ'II)HIC
TpedyeMoro.

[Ipounocts mOAOOpaHHOTO cedeHUs OaloK M3 CTalud C
npexaenom tekydectu g0 530 MIla nposepsiercst o dpopmyie:

M
S £R 3.8
cW, Je (38)
WJIH JUTSI BRICOKOTIPOYHBIX CTAJICH 10 (opMyIie:
M
= £Rg. (3.9)

n

rac Wn — MOMECHT COIPOTHUBJICHUS CCUCHUS HETTO,

C, — xo3bdUIMEHT, YYUTHIBAIOMMUN pPa3BUTHE ILIACTHUECKUX
nedopmarnuii mo ceyenuto, onpeaensercs no CHull [2] 1.5.18%,1a6.66.

Jlenaercs mpoBepKa MKECTKOCTH 0aJIOK 1Mo hopmyie:

5qH I 4
= £[f], (3.20
~ 384El

rae [f]=1/150l mpu 1=3m, [f]=1/2001 npu 1=6m, [f]=1/250] npu |=24m
(MpOMeXyTOUYHBIC 3HAUCHUS OIPEACISIOTCS JINHESHHON HHTEPIOAIUEH).

Pacuer no dopmynam (3.5-3.10) BbINONHSAIOT TpH pa3a: Iyis
JIBYX BAPHAHTOB PACCUUTHIBAIOT Oasiky HacTHIa C mposerami | u lq, a
JUIL  YCIIOKHEHHOTO THHa OaJoYyHOH KIETKH pPacCUUTHIBAIOT
BCIIOMOTaTelIbHbIe OAJIKH C MPOoJIeTOM |.

BeimonHuB pacder JOBYX BapHaHTOB OalOYHON KIIETKH,
ONPEACISIIOT pacXol Marepuana Ha 1M” mepekpbITHs, Yucio 6ajok
Ha s4YeKy W THUIIOPa3MEPOB HA SUYEMKY M 3aHOCAT IIOIYUYECHHBIE
nokasarenu B Tabnuiy 3.1.
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Taomuua 3.1

Konmaectro
Pacxon cranu Konmaectro
No 2 TUIIOPA3MEPOB
Ha 1M MOHTa>XHbIX CAUHUILL
BapHaHTa 0aJlok Ha N
IEPEKPBITUS, KT o Ha SYEUKY.
SIYEUKY
1 2 3 4

Jns BeIOOpa Hambonee 3KOHOMHYHOIO BapHaHTa OallOYHOM
KJIETKH HEOOXOAMMO BBIIIOJHHUTH aHajiu3 Mokaszarened Tabid.3.1.
Baxnelimum  mokasareneMm — sBisiercss  pacxon  cramu.  Ilpum
OJIMHAKOBOM pAacxXolleé CTalM MpEeANouTeHne CIleAyeT OTAaBaTh
BapUaHTy C MEHBIIMM KOJWYECTBOM THIIOPa3MEPOB 3JIEMEHTOB H
MOHTa)KHBIX €AMHUII.

IIpuHATHIM SKOHOMUYHBIA BapUAHT IOJUIEKUT JaIbHEUIIEMY
pacdery u pa3paboTKe.

4. PACUET I'JTABHOH BAJIKU
4.1. Onpenenenrie Harpy30K M PacYETHBIX YCHUIINH

B ©OanouHoif KieTKe TPUMEHSIOTCA TJaBHBIE Oallku
COCTaBHOro cedeHus. B KypcoBoli pabore OallouHON KIETKH
PEKOMEH/1yeTCsl 3aIPOSKTUPOBATH CBAPHYIO TJIaBHYIO OalIKy.

PacuerHoii cxemoii riiaBHOM OanKu sBJSETCS pa3pe3Has Oanka
C IIapHUpPaMH HA  ONOpaxX, HarpyXeHHas  pPaBHOMEPHO
pacnpeneneHHoil Harpy3koii [1]. HopmaTuBHasi moroHHasi Harpyska
Ha 0aKy:

H [ oH 4 H
g =(p" +g" )1, (4.1)
rae gH — HOpPMAaTHBHAsl TIOCTOSIHHAs Harpy3ka OT MaccChl

HEePEeKPBITHST 10 BBHIOPAHHOMY BapuaHTy (pacxoi Marepuaia)
Macchl TJIaBHOM Oalikd, KOTOpask OPUEHTUPOBOYHO MPUHHUMACTCS B
pasmepe 1-2% Harpy3ku Ha Hee.

PacuerHas noronHasi Harpy3ka Ha OanKy:
_ H H
Q—(gflp +0+,9 )' : (4.2)

11



PacuerHbiii m3rubarommii MOMEHT B  CEpeIMHE OalIKu
omnpezaensiercs mo Gopmyie:

_a
M==— 4.3
5 (4.3)
Pacuernast morepedHas Cuiia Ha Orope:
_at
=—. 4.4
5 (4.4)

4.2. [Tonbop cedeHus: COCTaBHON CBapHOM OanKu

['maBHyI0 0ajKy cieayer NIPUHUMATh C M3MEHEHHUEM CEUCHUS
no gnuHe. Pacder ee BwimonHsercs 0e3  ydera pa3BUTHS
MmIacTHUeckux aedopmaruii (peanonaraercsi, 4To CTEHKa OajKH

|y MOXKET OBITh HE YKpEIUICHa
: o peOpaMu  JKECTKOCTH B
T <y ! MecTax HPUIIOKEHUS
i COCpPENOTOYEH-
: HOW Harpyskm oT 0Oajok
| Hactuia [2] n.5.21).
X _| X [Mon6op CeUCHUS
£= HAauUHAETCS C OIpPEAEICHUs
| TpedyeMoro MOMEHTa
COIIPOTUBJICHU A 110

| bopmyse:

Puc 4. Ceuenue 6anku

3aTeM  ompezensiercss  BbicoTa  Oanmku. U3 ycioBus
HaMMEHBIIIEr0 pacxoja CTaJIM OIpEAeNseTCs ONTUMabHas BBICOTA

OaJIKu
honm = kVme /tW ' (46)
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riae K — KOHCTpYKTHBHBIN KO3 GHIUEHT, KOTOpbId paBen 1,15
JUIsl CBAPHBIX 0aJIOK IEPEMEHHOTO 110 JUIWHE CeUCHHS;
tw — TOJIILIMHA CTEHKH!, KOTOPOU MPEIBAPUTENIBHO 3aat0TCS:

h 1
t =743 () e h=—L . (46
w 1000 ) e h=ggL - (46a)

U3 ycnoBusi  obecriedeHUs]  JKECTKOCTH  OMpenensieTcs
MUHUMAJIbHAs BBICOTA OaJIKH 10 opMyIie:

_ 5LRngqH
" 24E[ f/L]q

rae [f/L] — npenenbHbIil oTHOCHTENbHBIN 11porud, [f/L]=1/200
npu L=6m, [f/L]=1/250 npu L=24m (nmpoMexyTOuHbIC 3HAYCHHS
ONPESNSIOTCS INHSHHON WHTEPIIONISIINEH ).

BhicoTy Oanmku peKOMeHIyeTcs Ha3HAYaTh OJU3KOM K Ny, , HO
He MeHbine hny,, OmNpeneneHHON W3 yCIOBHS jkecTKocTH. OHa
nokHa ObITh KpaTtHOW 100 MM, MCXOHIs W3 IIMPUHBI JIKCTOB IO
COPTaMEHTY Ha MPOKATHYIO JTUCTOBYIO CTaJlb.

3aTeM OKOHYATEILHO YCTAHABIMBACTCS TOJIIMHA CTCHKH M3
CHEAYIOIIUX YCIOBUN:

1) u3 yciaoBus onpeneieHus padoHaIbHON TOMIIHHBI CTEHKH
o opmyuie:

4.7)

_h
1000

2) U3 yciioBus pabOThI CTEHKU Ha Cpe3:

t:i
“ 2hRg,

rae R=0.58R; - pacueTHOE COPOTUBIIEHNE CTAIN HA CIBUT 110
CHulII [2], Tabnwma 1*.

3) W3 YCIOBHS MECTHOH YCTOWYHMBOCTH 0€3 IMOCTAaHOBKU
MPOIOJBHBIX pedep KECTKOCTH

t,=7+3 (mm) (4.8)

(4.9)

R
tW3-é% 'E? , (4.10)

4) MUHUMAITBHAST TOJIIMHA CTEHKH 8 MM (04eHb penko 6 MMm).
TormHa CTEHKH J0KHA OBITh TAK)KE COTIacoBaHa C
HWMEIIMMUCS TOJIIMHAMY IIPOKATHOM JTMCTOBOW CTaH 1O
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copramenTy. TONIMHY CTEHKH Oalkh PEKOMEHIYeTCs Ha3HayaThb
OJTM3KOM K PAIMOHAIILHOM, YYUTHIBAs BCE TPeOOBAHUS.

Pa3Mepbl TOPH3OHTAIBHBIX TOSCHBIX JIMCTOB HAXOMAT W3
YCIIOBHSI HEOOXOUMON Hecyieil crmocoOHOCTH Oanku. Onpeenstor
TpeOyeMbIii MOMEHT MHEPIIUU OaJIKH:

Ly =W, = (4.11)

N

MOMECHT MHEPIIMU CTCHKU:

tuhy
|, =2 4.12
w5 (4.12)
rne h, =h- 2t, npunumaror opuentupoouno Ha 4-6 cm

MEHBIIIE BBICOTHI OAJIKH.
MOMEHT WHEpIMK, TPUXOMSNIMIACA Ha TOSCHBIC JIUCTHI,
ONPEACISIIOT o hopmyIie:
Ly =1,,- 1, - (4.13)

3areM HaxomsAT TpeOyeMmylo IUIOMAab MOMEPEeYHOr0 CeUeHHUs
MOSICHOT'O JIUCTA!
2l
Ar =—, (4.19)
hZ
rme h, - paccrosHme MeEXy IEHTPaMH TOSCHBIX JIUCTOB,
MPUHUMAEMOE OPUESHTUPOBOYHO Ha 2-3 MM MEHBIIIEC BHICOTHI OAJIKH.
[To TpeOyemoli TIOmaAM MOMEPEYHOrO CEUCHUS TI0SICOB OATKU
Ha3HAYalOT WX pa3Mephl B COOTBETCTBUM C COPTaMEHTOM Ha
MPOKATHYIO JIMCTOBYIO CTaJlb, YUUTBIBAS CIACAYIOIINE TPEOOBAHUS:
1) mo MeCTHOM YCTOWYMBOCTH OTHOIICHHE IIMPHHBI CBECa

b-t,)
cxaroro mosica by = 75 X TOmuMHE t HE IOWKHO ObITh

GombIIe b% £05 /%y :

2) IS CHIKEHHS OCTATOYHBIX CBAPOUYHBIX HAMPSDKCHHIN
TOJIIMHY TMOSICOB OAJKM PEKOMEHIyeTcsi HazHauyaTh He Oonee /2-3/
TOJIIINHBI CTEHKH;

3) u3 ycioBus obOecreueHuss OOMIeH yCTOWYMBOCTH OaJKH
HIMPUHY TIOSICOB Ha3HAayaloT B mpeaenax or 1/6 mo 1/3 BbICOTHI
OaJIKu;
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4) M0 KOHCTPYKTHBHBIM COOOp2)KCHHSM IIMPHHY OalKh HE
crienyer npuHuMaTh MeHbine 180 mm mu h/10.

[MonoOpanHoe cedeHne Oanku HEOOXOJMMO IMPOBEPHUTH Ha
npoyHOCTh. s 3Toro HaxoAsT (QakTHYECKUH MOMEHT WHEPIHMH
Oanku:

3 t ('jz
|zt oy B 1O (4.15)
1 €2 23
U MOMCHT COHpOTI/IBHeHI/IH
W, = 2}'1" (4.16)

IIpoBepka MPOYHOCTH B  CpPEIHEM  CEUEHHH  OalKu
BBITIOJTHSIETCS 110 (hopMyJie:

M
S :W £RQ. . (4.17)

n

Cwm. nosicuenust k popmyie (3.8).

Pacuer rnaBHOHM Oanku MOMKET OBITH BBIMOJHEH C YYETOM
pa3BHUTHS IUIACTUYECKUX JedopMaiuii B COOTBETCTBHU C MyHKTOM
5.18* CHuIl [2]. Tlpu s3TOM cienyeT BBINOJHUTH TpPeOOBAHMS
nyHkroB 5.19*-5.21, 7.5, 7.10, 7.12, 7.13 u 7.24 CHuII [2].

4.3. I3MeHeHue ceueHns IIIaBHON OanKy 110 JUIMHE

C 1enbpi0 YMEHBIICHUS pacxojia CTalldi B CBapHBIX Oalikax
PEKOMCHAYCTCA M3MCHATHL CCUYCHUA 3a CUHET YMCHBUICHUSA IHWPHUHBI
MOSICOB  y  omop. HasHayaroT MIHPHHY TMOSCHOrO Jjmcta by
YMCHBIICHHOI'O CCUYCHHUA, IpPU OTOM JOJDKHBI YJOBJICTBOPATHCA
CIIEYIOIIUE YCTIOBUSI:

1 1
3 —h; b 3 180mm; b 3 =b . 4.18
by 2 hi by 180w b, ° (4189

3arem OonpeaAcidar0oT MOMEHTBI HHEPIIUNU U3MEHCHHOI'O CCUCHUA

15



.2
|1n:|W+2b1tf?‘WA+t%g (4.19)

1 MOMCHT COIIPpOTUBJICHUA

w, = 2l

(4.20)

n =
HaxonsaT nzrubarommnii MOMEHT, KOTOPBIH MOXET BOCITPUHSTD

CEucHHUE!
IVll :VVln R\Nygc1 (421)

rie Ry, - pacuerHoe CONPOTHBIECHHE CBapHOrO INBa Ha
pacTsDKEHHE NpU  TOJyaBTOMATHYECKOH CBapke ¢ (usnueckum
KOHTpOJIeM KauecTBa [2], Tabmuiia 3.

3arem, mpupaBHuBas M(X)=Mj;, HaxoAsT H3 KBaJAPaTHOTO
ypaBHeHus (4.22) paccrosiHue X OT OMOPbI, TJIe U3MEHSETCSl CeUCHUE

osca:
X({L- X
% =W,R,J, - (4.22)

4.4. TIpoBepka POYHOCTH, IPOTUOOB U
o0111el YCTOMYMUBOCTH OAJIOK

[IpoBepky MPOYHOCTH TJIABHOW Oajiky BBIMONHSIOT B MecTe
M3MEHCHUS CEUCHUS 110 (PopMYyJIe:

s, =+S:+37 £115R g, , (4.23)
M;h,

1in
BOJIOKHE CTEHKH OaJIKH,

t , —KacaTenbHbIe HANPSKEHUS TaM Ke,

rne S, = — HOpPMaJbHBIE HAIIPSDKEHHUS B KpanHEM
1

t, =

In*w
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Q, —mepepesbiBaromIas CHIa B MECTE H3MEHCHHUSI CEUCHUS,

Q=alb4- %),

S, — craTHyeckuii MOMEHT mosica OaiKuy,

Sl = bltf (hz/2)

[lpy mO3TaXXHOM CONpsDKEHHMH Oalok B MecTe, He
YKPEIJICHHOM TOMEPEeYHbIM  pedpoM  KEeCTKOCTH, HeoO0Xoauma
JOTIOJTHUTENIbHAS [TPOBEPKA CTEHKH Oallki Ha MECTHBIE CMUHAIOIIHE
HanpspKeHus 1o Gpopmyie:

F
Sic = _I £ Rygc, (4.24)
w' ef
rie F — cocpenoroueHHOoe gaBiieHHE OaJioK HAacTWiIa Ha

BEPXHUU MOAC,
F=q +0y%, 0, (g - Harpyska mo ¢opmyine (3.2), |-wmna

0ajKku HacTHia, gy — BEC OTHOTO ITOTOHHOTO MeTpa OaJiku).

| = b+ 2t; — pacuerHast qinHa,

b, — mupuna nonku Ganku HacTHIA,

t; — TONIIMHA 1OsIca TJIABHOW OaJIKH.

[TpuBeeHHbIC HANPSDKEHUS B 3TOM Cllydae HPOBEPSIOT TOJ
IPY30M OKOJIO MECTa M3MEHEHUsI CeUeHUs 1o (hopMmyIie:

p = \/S 22 +S Iic -S ZS loc +3 22 £l,15Rng, (425)
Mzhw M. = qxl(L_ Xl)

rme s, =

2| 2 2 ’
e 0
t, Qz qE' 17
7]

3nech Xl paccTosiHuE OT OMOPHI 10 Ce4eHHsl Mo Tpy3oM F mo
MecTa M3MEHEHHsI CedeHHs Oalkd, TJie OTCYTCTBYIOT IOINEPEYHbIC
pebpa skectkocTH (oA OamKoi HACTHIIA OKOJIO MECTa W3MEHEHHS
CEUCHHSI, TMPEABAPUTEIBHO HEOOXOIMMO BBIMOIHUTh PACCTAHOBKY
MOTEPEYHbIX pedep JKecTkocTH ¢ ydetom Qopmynsl (4.27) u
TpeOOBaHUIi 0 MAaKCUMAJIbHBIM MLy HUMH PaCCTOSIHUSIM),

| — MOMEHT MHEPIIMH CCUCHHUS, PaBHBIH |15,
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h,
2
[IpoBepky NPOYHOCTH TJIABHOH Oallku Ha KacaTelIbHbIC

HanpsHKEHHS IPOBEPSIIOT B OTIOPHOM CEYSHUH TI0 popMyIe:

S- craTuueckuii MOMEHT mosica, paBHBIA S = byt;

t=-2 £Rg,,
I1ntw
2
rae S=bltfh—22+h"’8t"",Q:q7L.

[Iporu® cocTtaBHBIX 0aJOK MOXHO HE TMPOBEPATH, ECIH
(akTUUecKasl BbICOTA OaNKU OOJIBIIIE MUHUMAJIBHOM, ONpEe/ICHHON
no opmyie (4.7).

Ecnm wa Oanmkax JI©KUT HACTWI, MPENSATCTBYIOUIMN
TOPU30HTAIBHOMY CMELIEHUIO BEpPXHEro mosica, Oalka MOXeT
CUMTATHCS 3aKPEIIEHHON OT MOTEPU YCTOMYUBOCTH.

YcroitunBoCcTh 0anok He TpeOyeTcs MPOBEPSTh, €CIIH BEPXHUM
MOSIC TJIABHOM OajKu pacKpervieH OajKaMW HACTWIIA U OTHOIICHUE
BEJIMYMHBI PACCTOSHUS MEKIY 3aKpelUICHHSIMH K IIHUpUHE Mosica
MeHbIie ykazanusix B CHull [2], Tabmuina 8*.

B ocranpHBIX ciydasx MPOBEPKY OOIIEH YCTOMYHMBOCTH
TJIAaBHOHM OaJK| ClIeAyeT BBIMOJIHATH MO (opmyIie:

M
£R 4.26
W, y9e (4.26)

u B cootBercTBHU 0 ykazanusmu CHull [2], n. 5.15.

4.5. TIpoBepka MECTHOH yCTOWYMBOCTH 3JIEMEHTOB OAIIKU

MecrHas YCTOMYUBOCTH CXKaToro rnosica Oanku
obecrieunBaercs KOMITOHOBKOM cedeHus, COOJTI0IeHN EM
Tpe6OBaHI/II>'I, OrpaHUYUBAONINX OTHOUICHHUEC HIMPHUHBI CKAaTOI'O CBECAa
Mosica K €ro TOJIIMHE M JOMOJHUTEIBHON MPOBEPKH HE TpeOyeT.
CreHkn 0anok cieqyeT VYKpeIIsATh MOMEpeYHbIMU  pedpamu
xecTKocTH (puc. 5 ), eci 3HAYEHHs YCIIOBHOW THOKOCTH CTEHKH
Oanku, onpeaensieMoi mo Gopmyre, npeBpIIAOT 3,2

R (4.27)
E .

lw=

Sl



[Nonepeunsie pedpa KECTKOCTH CTABATCS HA OMOpax, B MEcTax
MPUMBIKaHUSI BCIIOMOTATENbHBIX OalOK M TPU HEOOXOAMMOCTH B
NPOMEKYTKAX MEKIY HUMH TaK, YTOOBI PACCTOSHUE MEKLY HUIMU HE

npessimano 2h,, npu lw>32u 2,5h, npu I w£32.
Wupusa pedpa b, 3 (h,,/30) + 400 .

Tomuuna pebpa t, * 2b, /R, /E

Pebpa xecTkocTH ciemyeT  pa3MelaTh  CHMMETPUYHO
OTHOCHTENBHO CepeluHbl OaJKH, UCXOAS U3 yJ00CTBa U3TOTOBICHUS
OTHPABOYHBIX MapoK O0anku. B HOpManbHBIX OaTOUHBIX KJIETKaX MpH
mare Oajok HacTuia MeHee 1,5M W TOITaXHOM COMpPSIKEHUH
MOCTaHOBKA TOMNEPEYHBIX pedep >KEeCTKOCTHU MMOoJ KaxIoW Oankoin
Herenecoo0pa3Ha M MPOBEPKY MECTHOMW YCTOMYUBOCTU CTCHOK
TJIABHBIX OalloK CIeIyeT BECTH C yYETOM MECTHBIX HalpsHKCHUH.
Ilpu compspkeHun OaJloK B OAHOM YypOBHE OalKM KpemsiTcs K
TTIAaBHOM duepe3 MomepeuHble pedpa j>KecTKocTH. B sToM ciydae

S e = 0. MecTHast ycTOHYMBOCTH CTEHKH OaiKd C IOMNEPEYHBIMU
pedpamMu KECTKOCTH, PACCTABJIEHHBIMUA KOHCTPYKTHBHO, MOXET HE
[POBEPSITHCS, ECIM TPU HAJUYMU MECTHBIX HATIPSHKEHUH YCIOBHAS
rubkocts  crenku | w£25 u npu  OTCyTrcTBUM  MECTHBIX

Hanpspkernii (S . =0) I wE35.

B ocranbHBIX CllydasdX B 3aBUCUMOCTH OT q)aKTI/I‘-IeCKOFO
HAIIPAKEHHOI'0 COCTOAHUSA MCECTHasA yCTOﬁqHBOCTB CTCHKU 63JIKI/I
MPOBEPSETCS JIUISL KAXKI0r0 OTCEKa, OrPAHUYEHHOrO MOsICaMK Oaliku
M COCeHUMU pedpamu xkectkocTH (puc.5) mo dhopmyire:

2

aes+s,ocgae9 aeso aet9£
és S locor o p gs g = 29 (4.28)
cr loccr @ cr 7]
npuslocl 0 npus o = =0

(Bce 0003HAUCHUS IaHBI HIKE).
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OTCeK OTCeK OTCEK

a a a2 !,

OCb _CUMMeETPpUn

F

LI T T

6 ]
6 % ]
- - ]
éﬁ o - % =
[e]
M, Mpun a=>h, .
0,5h,,
= T T
MDSCH /
a
|'|p|/| a<h, . Mpacy
v
= - i -
a a2 | a2

Puc. 5 K pacuery cTreHKH Ha MECTHYIO YCTOHYHBOCTh
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B kypcoBoii pabote cieayeT BBINOIHUTH MPOBEPKY MECTHOU
YCTOWYMBOCTH B OJHOM OTCEKE C M3MEHEHHBIM CEYCHUEM OKOJIO
MecTa U3MEHEHMsI cedeHus. Pacder Bemercs B CIEAYHOLIEH
MOCJIEA0BATEIBHOCTH

1. B 3aBUCMMOCTH OT THOKOCTH CTCHKH YCTaHABJIMBAIOTCSI
noriepedHbie  pedpa KECTKOCTH C PACCTOSHUSIMH MEKAY OCSIMH
CMEXHBIX pebep &, MPH STOM YCTaHOBKY pedep cienyeT cOBMelaTh
c OanKaMu HacCTHIIA.

2. JInsk paccMaTpUBAEMOr0 OTCEKA ONPENENSIOTCA PACUETHBIE
yenmuss M u Q B coorBerctBue co Cuull m.7.2. Ipemnaraercs
CIICAYIOIIUI yIpoIleHHbIH pacuer. Ecnm anuHa oTceka a He
NPEBBINIACT €0 PAaCueTHOW BBICOTHI My, TO MPUHUMAETCS MOMEHT B
cepeauHe orceka. Ecim a>h,, 1o M npuHHMMaercs B CEUYECHHH HA
paccrosiauu 0,5h,, oT pebpa, B MecTe KOTOpOro AeHcTBYeT OOBIIHiIA
MoMmeHT (puc.5). Q onpeensercs B TOM e CEUSHUH, TIe HaXOIUTCS
nrubarommii mMomeHT. Ecim B oTceke [EHCTBYIOT MECTHBIE
HaNpsDKEHHsI, TO PacyeTHbIE YCWIHMS HaXOISATCA B CEUEHUH TIOA
MECTHOM Harpys3koii (puc.5).

3. Ompenensercss KpaeBoe CXKHMaIIee HANpsHKEHHE S Y
Kpast CTCHKH:

S =—w (4.29)

4. Omnpenenserca cpegHee KacaTelbHOE HANpsHKEHHE B
CTEHKE:

oy (4.30)

5. Berunciisiercs MeCTHOE CKMMAIoLee HanpsKeHne S | . MoJ

COCpPEIOTOYEHHBIM Tpy3oM (IIpM OTCYTCTBMM TOA HHM pedpa
’KecTKocTH) 1o popmyiie (4.24).

6. Ilpm orcyrcTBuH MecTHbIX HampsokeHuit S . =0
HOpMaJIbHbIe KpUTHYECKUE HAIPSHKEHUS BBIYUCIISIIOTCS 110 popmyie:

e R,
= (4.31)

cr__z
I w

S

Kospduimenr ¢ npuaumaercs mo tabnuie 21 [2] B
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3aBHUCHUMOCTH OT BCIIMYMHBI

.3
d=p 2 &9 (4.32)

n&Ls
a koopduiment b B popmyne (4.32) - mo tabmmue 22 [2].
7. Ilpm Hammumun MecTHbIX Hampspkeumid (S, ! 0)
HOPMAJIbHBIE ~ KPUTHYECKHE  HANPSUKEHUS  ONPENENAIOTCS B

3apucumoctd  or otHomienus  alh,. Tlpu %N £08 (uacroe

pacnionoxenue pebep) S onpenensercs no (4.31), mecTHOe
KPUTHUYECKOE HAIPsHKEHHE — 110 (hopmyJie:

C _
S locr =_—Ry ede 'F%/i : (4.33)
' | 2 t, VE

Koadhdurmment ¢€; npunmmaercs 1o Tabmure 23 [2] B
3aBHCMMOCTH OT oTHoueHus a/h, u Bemmumnebl d |, onpenensemoii mo
dopmye (4.32).

ITpu a/h,>0,8(penkoe pacmonoxenne pedep) pasIUUAIOTCS
JiBa Ciy4asi B 3aBUCUMOCTH OT BEJIMYMHBI OTHOIICHUS S | / S .

1 cnyyail. Ecin S |, /S Oosplile 3HAYCHUH, YKa3aHHBIX B
Tabmure 24 [2], To:

y
« S5 (4.34)
rae C; - ko3 duuueHT, npuHuMaeMbii 1o tabmune 25 [2].

Hanpsokenne S ... onpenensercs mno (4.33), npuuem 1pu

otHotrenun a/h,>2 crenyer npuauMaTh a=2h,,.
2 cnydail. Ilpu orHomenun S . /S , HE TIPEBBIIAIONIEM

3HAYCHWH, yKa3zaHHbIX B Tabmuie 24 [2], S, BBIUUCIICTCS IO

cr
(4.31), a S| — 10 (4.33), HO c moACTaHOBKOH a/2 BMecTO a B
dopmyny u B Tabnuiry 23 [2].

8. Kpurnueckoe KacaTenbHOE HAMPSDKEHHUE OMPEIENIeTCs Mo
bopmyse:
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0760R, ~ _d /Ry
t. =10, | ===, 4.35
cr mz QI; ef tW E ( )

rie d - MeHbIIIas u3 CTopoH nposepsemoro orceka (h,, wiu a);
IT — oTHOMIEHUE OOJBILIEH CTOPOHBI OTCEKa K MEHBIICH.

9. TIlo BbUMCIEHHBIM 3HaueHusM S,S ., t, s
paccMaTpuBaeMOro  OTCeKa M KPUTHYECKMM  HalpSHKEHUSAM
S t mpoBepsiercst  ycimoBue  (4.28). B ciyuae

HEBBITIOJIHEHHS TIOCJICTHEr0 HEOOXOIMMO CTEHKY OTCEKa YKPEIHTh
JIOTIOJIHUTEIILHBIM ~ PEOPOM  KECTKOCTH WJIM, €CJIU  IO3BOJISIOT
YCIIOBHSI, Pa3MECTUTh pedpa KECTKOCTH C MEHBIIUM Iarom a. B
pacdeTHoO-TpaduiIecKoil paboTe JOCTATOYHO BBIMIOJHUTH MPOBEPKY
MECTHOM YCTOMYMBOCTH B OTCEKE Y MECTA U3MEHEHHUS CEUEHUS.

cr, S loc,er? * cr

4.6. Pacuer nmosICHBIX CBapHBIX IIBOB

CBapHbie IMIBBI, COCIAWHSIOIINE CTEHKY Oajnku C MOosCcaMH,
BOCIIPUHUMAIOT CHJIY CJIBHTa I0sica OTHOCHTEIBHO CTeHKH. Pacuer
BEJIETCS B CIEMYIONIEH TTOCIEI0BATEIFHOCTH |

1. Onpeaensiercss BeNMWYMHA  CIABUTAMONICH  cuibl 7,
MpUXOJANICHCS Ha 1 TOTOHHBIN CM JJTUHBI OAJIKU:

T= 5 . (4.36)
Iln

Bennuunet Q, l1n, S npuHUMAIOTCS IS CEUCHUS HA OTOpE.

2. Boruucnsiercs tpebyemasi BbicoTa cBapHOro ImBa. [lpu
CTaTUYECKON paBHOMEPHO pacrpeseneHHoi Harpyske,
MPUIOKEHHOW B MECTaxX pPacHoNOoKeHHs pebdep KeCTKOCTH Oanku
BBICOTY IIIBa MPHUHUMAIOT HauOONbIIeH U3 HopMyII:

- w K - T
2b Ry 9w 0c "7 2b,R 0,0

I[lpu wHammuuu B  Oajke MECTHBIX HANpsHKEHHH — OT
cocpenoToueHHbIX cui (puc.5):

f (4.37)
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[IpunsiTas BBICOTA CBapHOrO IIBa JOJDKHA YOBJIETBOPSTH
KOHCTPYKTHBHBIM TpeOOBaHMSAM, M3JIOKEHHBIM B 1.0 12.6 — 12.13
[2] nns aBTOMATHYECKO# CBApKH.

4.7. Pacuer omopHbIX pedep

VY4acToK CTeHKH OalKu HaJl ONOPOW JOMKEH YKPEIUISATHCS
MOMEPEeYHbIM peOpoM kecTKocTH. Hambonee pacmpocTpaHEHHbIC
peLICHHs OMOPHBIX YacTeil OaJoK NMpU ONMMPAHUHM TOCICTHHUX Ha
KOJIOHHBI CBEpXY IpE/ICTaBIICHbI Ha pUcyHKe 6 [1].

|| 1,5t

—

[ 0,65tV E/R, c ||; 0,65t VE/R,
Tl

|t
[—

Puc. 6. Omopueie pebpa 6amok

[TocnenoBaTeNbHOCTD pacyera Cleyomas:
1. ITo KOHCTPYKTUBHBIM COOOpPaKEHHUSIM TOJIIMHA OMOPHOTO

3 .
pebpa HazHavaercs T, 3 1 ;

2. Ompenensercs TpeOyemas IMpPHHA pedpa MO YCIOBHIO
paboTsI ero Ha cMmsitue (puc.6).

Ipu onuparmn Yepes onoproe pedpo b, = F/ (Rpg ot )

[lpu onupanuu yepe3 HKHUA nosic b, = F / (2Rpg N ), rae
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F— omnopnas peaknus runaBHoit Oamku; R, — pacuerHoe
COTPOTHBJIEHHE CMSATHIO TOPIIEBOM MOBEPXHOCTH pedpa (mo Tabiuiie
52* [2]).

[Mpunsateiii  pasmep  mmpuHbl  pebpa by momken
COOTBETCTBOBATh COPTAMEHTY MPOKATHOH CTalld, Yy4YHUTHIBATh
KOHCTPYKTHUBHBIC TpeOoBaHUs, a TaKXKe TpeOOBaHMS,
00€eCreYrnBaIoINe MECTHYIO YCTOHYMBOCTh pedpa:

b £05 E WM E£O,5 E . (4.38)
2t R, t, R,

3. [IpoBepsiercs: HANPSKEHUE CMSITHSL

F F
s,=—£tRg. ums,k :EERng . (439

rer rer
4. Tlpou3BOAMTCS TPOBEPKA OMOPHOIO y4yacTka OajKd Ha
YCTOWYHMBOCTh W3 IUIOCKOCTH OajKd KakK YCJIOBHOI'O OIOPHOTO
CTEp)KHS, CEUYEHHE KOTOPOrO COCTOMT U3 OIOpPHOro pebpa

y4acTKOB CTeHKM Oanku amuHod mo 0.65t, /% C KaxJIou
y

croponsl pebpa (puc.6). Ilmomans Ae MOMEPEUHOrO CEUEHHS
CTEp KHS 3AIITPUXOBaHa Ha PHC.6.

Mowment HUHCpIHU CECUCHUA YCJIOBHOI'O CTCPIKHA
OTHOCHTEIBHO TPOIONBHON OCH OaJIKu:

l, = ﬁ W l, = tA2h +t ) (Zbr " tW)3
Y12 Y 12
Panuyc unepuun cedenns i =,/1,,/A, ; rudkocts | =h, /i.
I[lo HailgeHHOMY 3HAYEHHIO | Omnpenensercss  BelWYMHA
ko3 duuuenta npomonpHoro wusruba | (rabmuma 72 [2]),
YCTOHYMBOCTh CTEPIKHS MPOBEPSIETCS 1O GopmyIie:
F £RQ,- (4.40)

I A
5. TosnmuHa CBapHBIX IMIBOB, MPUKPEILIAIONINX OMOPHOE pedpo
K CTeHKe 0ajIK, BBIYMCISETCS 10 (popMmyiie:

F = F . (4.41)

= 5 wm K, = 5
bewfgwfgca IW bszznggca IW

f
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[Mpunsras TomummHa 1Ba K J0DKHA COOTBETCTBOBATH
KOHCTPYKTHBHBIM TpeboBanusm (11.12.6 — 12.13 [2]).

4.8. Pacuer y3110B conpsbkeHHs 0anok

I[Ipy  MOPTaXXKHOM  CONPSDKEHHHM  COCAMHEHHE  Oasok
BBITIOJIHSACTCS MOHTQ)XHBIMH ~CBAapHBIMHU  IIBAMH MHUHHMAJIbHOW
TOJNIIUHEBL. B compspbkeHnsx 0anok B OHOM ypOBHE M IMOHM)KEHHBIX
(puc.7) OOBIYHO CTEHKH OaJOK Kpemsrcss K pedpaM IKEeCTKOCTH
rmaBHOM Oanku Ha OonTax HOpMallbHOH ToOuHOCTH. bonToBoe
COCIMHEHUE pACCUUTBIBACTCS HA CIBUI OT JEUCTBHUS OIOPHOM
peakiuu 0anku, yeenuuenHon Ha 20%.

Pacuer COTPSKEHUS Be/IeTCS B clienyromein
MOCJIEA0BATEIbHOCTH

1. Beibupaercsa auamerp OonTa.

L IJ

z %i <

N

1
L

\ 4

=\

GonTbl No pacuety

IS |
Puc. 7. Conpsixenne 6anok

2. Omnpenensiercss HeCcyIas CIOCOOHOCTh OOJITAa TO YCIIOBHIO
paboThI ero Ha cpes:
d2
N, = R0y Pe
4
M 10 YCIOBHIO Ha CMATHE MaTepuayia CONpsraeMbIX
JJIEMEHTOB:

(4.42)

N, = R,g,dt. (4.43)
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rne d — nguamerp Oonta; t — HauMeHbIIAs TOJIIMHA
COINPSITAEMBIX IEMEHTOB; Rys U Ry — pacueTHble CONpPOTUBIIEHUS
OonToBhIX coeaumHeHud [2] Tabmuma 5*; 58*; 59*. g, -—
K03 hUIHEHT yCoBuii paboTe! coequnenus [2], Tabmuma 35*.
3. Onpexaensiercst TpedyeMoOe KOJIMIECTBO OOJITOB!
= 12F,

Nbgc
B dopmyny (4.44) moacTaBisercss HaWMEHBINAS HeCyIast
criocobHocTh Oonta, HaineHHas 1o (4.42) win (4.43). [IpoBepsiercs
BO3MOXKHOCTh pa3MEIICHHs. PAacyeTHOrO0 KOJIMYecTBa OONTOB C
yderoMm TpeboBanuil Tadmsr 39 [2].

(4.44)

4.9. Pacyer MOHTa)XHOI'O CTBIKA 0AJIOK

MOHTaXHBII CTBIK OaJKi PEKOMEHIYeTCS OCYIECTBISATh
creikoBbiMU 11BamMu (puc. 8). IIpu HEBO3MOKHOCTH NMPHUMEHUTH Ha
MOHTaX€ (DU3MYECKHE METOAbI KOHTPOJII KAadecTBa IIBOB CTHIK
HIKHETO M105CA BBIIOJIHAETCS KOCBIM M IIPU HAIMYUU YIJIa HAKJIOHA
MmeHee 65° He paccunTbiBaeTcs [1].

b SRS St
" 500 4 500 ,
TITTTTTITITITIT X X XX X R X X X X XTI
LU UL O KX COC UL
500 | 500
£ <i=:=::=:f:=_—=::_ﬂ>

L |b/2

Puc. 8. MoHTa)XHBIH CTBIK TVIABHOM OaJIKK

27



5.PACYET KOJIOHHbI

Kononnbl pabounx miomajok paboTraloT OOBIYHO Ha
LIEHTpaJIbHOEe CaThe. Bbicora KOJMOHHBI | mpuHHMaeTcs paBHOM
paccToSHUIO OT HHU3a TJIABHOW OalKu TIEPEeKpBITHUS IO Bepxa
¢dbyHmaMenTa.

PacuerHas nyMHa KOJIIOHHBI OINpEeNsieTcsl B 3aBUCUMOCTH OT
KOHCTPYKTHBHOTO PELICHUS CONPSDKEHHsI €€ C BBIIIEIeKAIUMH
OankamMu U QyHIAMEHTOM:

I, =m,

rne | — reomerpuueckas JAJMHA KOJOHH MEXKIY TOYKAMH
3aKkperuieHust crepkHs; T — koadduimeHT pacyeTHOH MHMHBI, paBHBIN 1
TIPY [APHUPHOM CONPSDKEHNH.

Harpy3koii, nelcTByroliel Ha KOJOHHY, SIBJSIOTCS ONOPHbBIE
peakiuu 0ajJ0K U COOCTBEHHBIN BEC KOJIOHHBI.

N=2Q , (5.1)

rne Q — onopHast peakius IJIaBHOW OaJKK OT pacyeTHBIX Harpy3oK.

B 3aBucumocTH OT BENWYMHBI JCUCTBYIOIIEH HATPY3KH H
BBICOTHI KOJIOHHBI CTEP)KEHb MPOEKTHPYETCS CIUIOMIHOTO WIIH
ckBo3HOTro ceyeHusi. [Ipu pacuernoir nHarpy3ke mo 3000 Ku wu
BBICOTAX CBBIIE 6 M KOJOHHBI IEJI€CO00pa3HO MPOEKTUPOBATH
CKBO3HBIMH M3 JBYX NPOKATHBIX IIBEJUIEPOB MOJKAMH BHYTPb WIIH
nBytaBpoB (puc.9). Ilpu Oonpumx Harpyskax (cBeime 3000 Kr)
clleflyeT MPUHUMATh CEUYEHHE B BHJIE CBAPHOTO JABYTaBpa M3 Tpex
JINCTOB.

LeHTpanbHO  CKaThle KOJOHHBI  PAacCUMTBHIBAIOTCS  Ha
YCTOMYMBOCTL B IUIOCKOCTH HauOonbmiel rudkoctu. ['mbOkoctn
KOJIOHH:

I I
— x| — &y
I X . 1 I y - ’ (52)
iy i
roe Iy , |y — paanyCbl HWHEPHHUU CCUCHHUA KOJIOHHLI

OTHOCHUTEIIBHO INIABHBIX OCEH X—X U y—Y.
I[penenbhas ruOkocts [ | ] s KoMOHH pabovnx MIOMAI0K
onpenensiercs mo Tabnuie 19%[2].
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5.1. Pacuer cTepikHSI CILIONIHON KOJIOHHBI

1. llpenBapuTENbHO 3a/1a€TCSl BEIMUMHA TMOKOCTH CTEPIKHS U
COOTBETCTBYIOLIMH el KOI(PPUIMEHT MPOMOJIBHOrO H3ruda |
npuHAMaercs 1o tabmune 72 [2] wiu dopmyiam 1m.5.3. ['mOkocTh
cienyer 3anaBarh B npefenax | =50- 70. YcnoBHas ruOKocTs:

|‘=|M.

2. Ompenensiercss TpeOyemas IUIOIIAJb CCUYCHUS CTEPIKHSI
KOJIOHHBI 110 (hopmyIie:

N
A, = R—g . (5.3)
yJcC
3. Ilo mpunstol rubkoctd |  BbUMCHsercs TpeOyeMblid
pamuyc wuHepumm cedenms iy” = Id%. Ecmm g >, 10
TpeOyeMblil pajiyc MHEPLUUH CEYCHUSI BBIYHMCIISETCS OTHOCHTEIHHO
00enx ocel.
4. YcraHaBIMBAIOTCS pa3Mepbl cedeHus. TpeOyemasi mupuHa
nosku aBytaBpa (puc.9):
i

- Y
024

Ecmm |y, >y, 10 onpenensercs u TpeGyemas BricoTa

b

CCUYCHH KOJIOHHBI

- mp
—_— IX

h :
" 042
Beicora aByraBpa h mpuHuMaercs paBHOM, WM HECKOJIBKO
OonbIiel, mupuHe MONKH by.
C yueroM copTamMeHTa Ha JIMCTOBYIO CTallb Ha3HA4YaeTcs
TOJIIIIMHA CTEHKH MO0 TpeOyeMOoMy 3HaUSHHUIO TUIOLIAI CEUCHUS:
t,=0,2(4,,,/Nw), t 3 8mm, hy=h—6Cm.

Crenka poBepsieTcsl Ha MECTHYIO YCTOMYUBOCTE
mpu | <20, hw/tw £ gi,s+o,15| p /E/R ,
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mpu |3 20, hy/t,, £(L2+0351 ) [E/R, ,
h,/t, £23,E/R, . (5.4)

Tpebyemast TuIOIma b MOJIKH:

A=II2(Amp-tahy) .

Tpebyemast ToJIIMHA TIOJKH ONPEACSETCS 110 popMyIie:

tf=A¢/bf .

st obecriedeHns MECTHON yCTOWYHMBOCTH TOJIKH OTHOIICHUE
cBeca MOJNKM K TOMIIMHE ff HE JODKHO IPEBBIIATh 3HAYCHM,
NPUBEICHHBIX B Tabmie 29%[2]:

b —
% ¢ o3e+0a) | E (55)
t R,

rie beg=(brty)/2.

OKOHYATEIbHO TPHUHATBIE pasMepbl JTUCTOB hy*t, u bt
JNOIKHBI oTBeuaTh TpeboBanmsaMm ['OCTa 82-70 Ha npokatHyO
JUCTOBYIO CTallb. JJii TOJNIIMH DIIEMEHTOB CEUEHHS JOJHKHO
coOroiaThes yciopue <3ty

5. BBIYHCTISIOTCS TEOMETPHYUECKHE XapaKTEPUCTUKH CEUCHUS .

A=2t.b, +th,:

3 -t
| o=l o g fj; (5.6)
12 g 2

el

1pH |gix=l ey 1OCTATOYHO ONPEEINTD TOIBKO BEMHYMHEI 4, |, 1

6. Onpexnensitorcs: haKTUISCKUE THOKOCTH CTEPIKHSL:
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el e

7. Tlo MakcuMaiabHON T'MOKOCTH HAaXOIUTCI MHWHUMAJIbLHBIA
KO3 PUIUEHT npogoabHOro u3ruba | (mo tabmuue 72 wimm n.5.3.
[2]) m mpoBepsieTcss TPUHATOE CeEYEHHE Ha YCTOWYMBOCTH TI0
bopmyse:
N
j_A £ERQ, - (5.8)
MakcuManbHass ~ THOKOCTH ~ HE  JODKHA  TPEBBIIIATH
MPEAETbHYIO

[11=180- 60— (59
] ARQ,
8. [IpoBepsiercst MecTHas! yCTOHYMBOCTDH CTEHKH IO (hopMysaM
(5.4), nonku no (5.5).

Crenku crutomnbIx kononn npu  h,, /t, >2.3,/E/R,

JO/DKHBI ~ YKPCIUISTBCS  MAPHBIMH  TMOMEPEYHBIMH  pedpamu,
pacrnonoxeHHbIMH Ha paccrosuun (2,5 — 3) hy apyr or apyra. [{ns
oOecrieyeHrs: HEM3MEHSIEMOCTH KOHTypa B KOJOHHE CTAaBUTCS HE
MeHee ByX Takux pebOep. lllupuna BeICcTymaromelr wyactu pedpa
ompenensiercst mo ¢opmyne by=h,/30+40 mm. Tommuna pebpa

nomkHa GbiTh He Menee 20, /R, /E .

9. TlosicHple TIBBI B CBapHBIX KOJOHHAaX IMPHHUMAIOTCS
KOHCTPYKTHBHO B COOTBETCTBUH C TpeOOBaHUSIMHU Tabmmibl 38*[2].

5.2. Pacuer cTepikHsI CKBO3HOM KOJIOHHBI C IIJIAHKAMH

1. TlpemBaputenbHO 3agaercs THOKOCTH crepkHs | u
OMpeessieTcsl COOTBETCTBYIOIMK el KOd(QQHUIHUEHT MNPOAOIBLHOIO
m3rnba j mno Tabmuue 72 [2] wim dopmynam 1m.5.3. T'udkocTh

cinenyer npunumath | =40-90; ycioBHas mpuBeNeHHAs THOKOCTbH

le =14 R, /E.
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Puc. 9. KoHcTpyKTHBHBIE pelIeHus KOJIOHH
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2. Tpebyemast miomanb CEYCHUs! CTEPKHS A, ONpeaesieTcs
mo ¢opmyne (5.3), a 3aTeM HaxOAATCA IJIOMAAb OTHONH BETBH H
TpeOyeMbIil painyc HHEPIIUK OTHOCUTEIBHO MaTEPUATbHON OCH X—X !

A=A 12,107 =111 (5.10)

[lo copramenty mnoaOuUpaeTcs COOTBETCTBYIOUIMM HOMEP
HIBGJ'IJ'ICpa 150)0%1 ;[ByTaBpa nu BBIIIMCBIBAKOTCSA XapaKTCpI/ICTI/IKI/I
CEUEHUS OJIHOU BETBHU.

AT ¢ W N P Pl E 4

3. ITnomane cedenus: nByx BerBel A=2A4,. [leiicTBuTenbHas
TMOKOCTh CTEPXKHS KOJIOHHBI OTHOCHUTEIBLHO MAaTEPHAJIbHOW OCH

[, =14 /i,.
4. OmnpenenmuB 1o Tabmume 72 wim no w53 [2]
coorBerctBytoiiee | 3Hadenue koduimeHra | , mpoBepsercs

CEUeHHE Ha YCTONYHNBOCTh OTHOCHTENBEHO OCH X—X 110 (opmyite (5.8).
5. 3agaBasich THOKOCTBHIO OJHOM BETBU OTHOCHTEIBHO ocu 1—1

[,=25-40(,<I),) u3 yCIIOBUSI obecriedeHus
pasuoycroitunBoct  konmonusl (I ¢ =1 ,) Haxomum rubkocts
OTHOCHTEIIEHO CBOOOIHOM OCH y—y:
— f1z_ 2
Ly =4I%-17. (5.11)

Bemuunna | nomkua Gwite Gonbire | ;. Ecom 510 yenosue

He cobmomaercs, To | , CIENyeT yMEHBUINTh M CHOBA ONPENEIUThH

y"
6. Beruncnsrorcss TpeOyemble paguyc WHEPUUH W MOMEHT
MHEPLUU OTHOCUTEIILHO OCH y—Y:

H—— . —:2
i, =l /1,1, =i2A.,

7. OnpenensieTcst pacCTOsIHUE MKy OCIMHU BeTBel (prc. 90)

(5.12)

[punsitast BenumuuHa C 10KHA 00€CTICUNBATH HEOOX OIUMBIi
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(cBbite 100 MM) 3a30p MEXKIY TpaHsIMHU TTOJIOK BETBEH.

8. Ilpunumatorcs pasmepsl 1uiaHok. lllupuHa maHKK
OmpenensieTcsi 10 YCIOBUIO €€ TPHKPCIUICHHS K BETBSIM U
HasHayvaercss obOsruHO B mpedenax (0,5-0,75)b, rae b — mmpuna
cedeHHs KOJOHHBI. TOJIMHA IUIAHOK Ha3HAYAaeTCs KOHCTPYKTHBHO
6—10 MM, C TeM YTOOBI BRIIONHAIOCH yeaoBue t1=(1/10-1/25)d,;.

[IpuHMMaeM paccrosiHue MKy miankamu B ceery |, £1 ;.

9. VcioBHas mornepedHasi Cuiia, MPUXOIAIIASICS HA CUCTEMY
TUIAHOK:

EON

Qg = 715*10° §2330- (5.13)

YQ

10. pu HanmM4MM ABYX IUIOCKOCTEH PACHONOKEHUS TUIAHOK
W3ruOaromnii MOMEHT B TUTaHKE!
Qiic(ly +dyp)

M, =——M, 5.14
L= (519

nepepe3bIBaIoIIas CHiIa:

Fl - inc(ll + dl) ) (515)
2C

11. PacCUMTHIBAIOTCS CBAPHBIC BB, MPHKPEIUIAIONINE TUIAHKY
K BETBAM KONOHHBI. J[muHa cBapHoro mmBa l,=0i—1CM, TosmriHa

ki £1, (c cobmonenuem tpedoBanwmii n1.12.8. [2]).
[TpouHOCTH 1IBa MPOBEpsieTCs IO (HOpMyIaM: IO METaJLTy IIBa

ty =t7+s? £R0u0c; (5.16)

110 METaJITy I'paHULIbl CIUIaBJICHUS
t,=t:+s?£R,9.0. (5.17)
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rae

= by 2 B (5.18)
bkl bzkflw
6M, . _ _ 6M;

sz—,sz— .
b k2 b,kl2

5.3. Pacuer 0a3bl KOJIOHHBI

KoncrpykTuBHOE pemieHue 0a3bl  JOMKHO OOecHeunBaTh
[NPUHATBIA B PACUETHOM CXEME KOJOHHBI THUIl COIPSDKEHUS €€ C
dynnamentom (puc.10). IllapHupHOE CONpSDKEHHE KOJOHHBI C
¢dyHaaMeHTOM o0ecreunBaeTcss IMOAATIMBOCTBIO Yy37a 3a cYeT
TMOKOCTH  TUIMTBI, KOTOpas MpHKperuisiercs K  (QyHIaMeHTy
aHKepHBIMH Oontamu (0OBIYHO JByMs). Jmamerp MX NpPUHUMACTCS
koHcTpykTHBHO 20-30 MM. Ba3a ¢ TpaBepcaMu COCTOMT U3 OMOPHOU
wiMTel U TpaBepc. Ilpu HeoOxoaumoctn (Ui  yMEHBIICHHS
TOJIIINHBI HJ'II/ITI)I) YCTaHaBJIMBAKOTCA Z[I/Ia(bpaI‘MLI Ha YydacTKax
MEKAYy TpaBepcaMd W KOHCOJNBHBIE pedpa KECTKOCTH. YCTaHOBKa
KOHCOJIBHBIX pedep U quadparM HeoOs3aTeNbHA.

OmnopHas mmTa pabotaer Ha U3THO OT ACHCTBUS paBHOMEPHO
pacmpeneieHHOW Harpy3kh — ( — PEaKTUBHOIO JIaBJICHHS
¢dbyHmaMenTa.

Pacder miuThl 3aKkiroyaeTcsi B ONPEAEICHUH €€ Pa3MepoB B
IIJTaHE U TOJIIIUHBI.

1. Ucxoms u3 kmacca OeroHa ¢ynmamenta R, (mpu B7,5 —
Ry=459krc/cm’, npu B10 — R,=61,2xrc/cv’, mpu B15 —
R,=86,7krc/CM?),  ompemensercss — pacueTHOe  COMPOTHBIICHHE
MaTepuaia QyHJaMeHTa OCEBOMY CXKATHIO:

R(/) :Rbg1
e g =3/A, A, £15.

Ecnun 6a3a KOJNOHHBI PAacCUUTBHIBAETCS O MPOEKTHPOBAHUS
¢ynmamenta, To npuaumaercs g =1,2.
2. Ha3navaercsi LINPHHA ONIOPHOW TUIUTHI

B=h (umu b)+2t+2C
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rme h u b — pasmepsl, komouusl; C — CBeC IUTHTHI,

NPHHHUMAEMBbIH MEHbIIIE 5,33% cM; t, — ToIMHA TPaBepCHI,
D

MpUHUMaeMas MpeaBapuTenbHo paBHOH 8—10 M.

3. Berumcnsiercst JyiHa OMOPHOM TUTUTHL:
L=N/(R;B). (5.20)
4. OnpenensieTcs peakTUBHOE JlaBieHne GyHIaMeHTa

N
q=—£R,. (5.21)
BL
5. OnopHas tuuta pacwieHsercs Ha ydactku (puc.10); 1 —
KOHCOJTbHBIE; 2 — OMEPThIe MO YETHIPEM CTOPOHAM; 3—OMepThie MO
TPEM WIIK JIByM (COMPHKACAIOIIUMCS TIO]] YTIIOM) CTOPOHAM.
MakcuMaNbHBIA M3TU0AOIINNA MOMEHT JJIsS KaXKJOr0 y4acTKa
BBIYHCIISIETCS IO (hopMyJie:

M =aqd?, (5.22)

rae d — pa3mep ydactka, a8 — KodpQUIMEHT, NPUHUMAEMBbIi B
3aBUCUMOCTH OT COOTHOILICHHUS] CTOPOH.

Js yaactka 1: d=c; a =0,5.

Jlnst yqactka 2: d=a (¢ — AnMHA KOPOTKOW CTOPOHBI); & —
MPUHUMAETCS 110 Tabuie 5.1 B 3aBUCUMOCTH OT OTHOIICHUSI CTOPOH
b/a (b — nmnaa nMHHON CTOPOHBI).

Jnst yuactka 3: d=a; (a; — mmHa cBOOOIHOrO Kpasi mpu
ONHMPAaHUM MO TPEM CTOPOHAM W pa3Mep JUArOHAIH MEXIY JABYMS
CONPHUKACAIONIMMHUCS ~ CTOPOHAMU TIPH  ONHPAHUM MO  JIBYM
CTOpOHaM); @ —TIpUHUMAaercs Mo Tadmuie 5.2 B 3aBUCHMOCTH OT
otHotreHust by/a; (b — mmmHa 3akpeneHHON CTOPOHBI TpH
ONHMPaHUM IO TPEM CTOPOHAM M pa3Mep MNepHEeHAUKYISPa,
OIYIIEHHOTO M3 yIJIa CONMPUKOCHOBEHHS JIByX CTOPOH Ha JMAroHallb
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ay). Ilpu by/ay<0,5 mmra paccuuThBaeTCs KaK KOHCOJBHAS C
BBIIETOM, PaBHBIM b;.

Tommuua omopHOW maUTHl t,, JNOMKHA OBITH MPHHATA B
COOTBETCTBHH C COPTAMEHTOM U He npeBbimath 40 MM.

Tabauna 5.1 Tabauua 5.2
Koa¢ppunmentsr & s pacyera Koa¢ppunmentsr & s pacyera
Ha M3TH0 IUIHT, ONIEPTHIX Ha Ha M3rH0 IUINT, ONIEPTHIX HA TPU
YeThIpe KaHTa WJIN JIBA KaHTA.
bla a b./a; a
1 0,048 0,5 0,060
1,1 0,055 0,6 0,074
1,2 0,063 0,7 0,088
13 0,069 0,8 0,097
1,4 0,075 0,9 0,107
15 0,081 1,0 0,112
16 0,086 1,2 0,120
1,7 0,091 1,4 0,126
1,8 0,094 2 0,132
19 0,098 Gonee 2 0,133
2 0,100
Oonee 2 0,125

6. Ilyrem cpaBHeHus BennuuH M Ha PaccMOTPEHHBIX
y4acTKaxX yCTAHABJIMBACTCS HAMOONBIIMH M3 HUX My WU
omnpezensiercs: TpedyemMast TONIMHA TUTUTHI

M
i = [Mua (5.23)

ni
R,g.

[lonydyeHHast BenWYMHA YTOUHSIETCS B COOTBETCTBHH C
COpTaMEeHTOM M npuHuMaeTcs B npeaenax 2040 M.

7. TpaBepca paboraer Ha W3rM0 Kak KOHCOJIbHAs Oajka C
oropamMH B MECT€ MNPHUKpEIUICHUs K BeTBIM KoioHHbI (puc.10B).
Ecnu pazMepsl KOHCOIBHBIX YacTE MPEBBIIAIOT Pa3Mep IIPOIETHON
4acTH, TO TpaBepca paccMaTPUBAETCS KakK JIBE KOHCOJIbHBIE OaJIKH.

PaBHOMepHO pacmpeneneHHass Harpy3ka Ha TpaBepcy OT
pEaKTHBHOTO JaBiieHUs GpyHIaMeHTa paBHa: qr=q(B/2).
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Wsrubarommii MoMenT B Tpasepce M7= (0701%)/2.

BbicoTa TpaBepChl OMPEAesercs O YCIOBUIO MPUKPEIUICHHS
ee K CTEP)KHIO KOJOHHBI CBApHBIMH IBaMH. TOJNIIHWHA II1Ba
HA3HAYaeTCs 10 MUHUMAJIBHOM TOJIIHHE CBAPUBAEMBIX DJIEMEHTOB
(BeTBM MM MTOJIKH KOJIOHHBI MITH TpaBepchl), amuna l,=h/—1cMm.

N

h, =
4b k¢ R9,:9.
1301071 (5.24)

h, =L+1m£85bfkf .
4bzkf vaznggc

+1cn £85b K,

IIpoBepsieTcss  IPOYHOCTH  TPABEPCHI IO  HOPMAJIBHBIM
HAIPSIKCHUSIM .

6M
trht

TonmuHa 1BOB, NPUKPEIUSIOMIMX TpaBepcy K IUIUTE,
NPUHUMAETCS MAaKCHUMaJbHOM M3 pacuera Mo METajuly IIBa WIIA
METAJITy TPAHULIbI CIUIABJICHUS

S =

£RQ.. (5.25)

N N
k,=——T  ymk,=——L——, (5.26)
bflewfgvvfgc bzlewznggc
rae NT — YCUIIHEC, IPUXOAIICCCA Ha TPAaBEPCY, paBHOEC qTL;
|W = a | — JJINHA IBOB, NPUKPCIUIAIOIIUX TPABEPCY K IIUTE.

8. Pasmepn! guadparM (TOJMIIMHA ¥ BBICOTA), CITYXKAIIUX IS
YMEHBIICHUSI PACUYCTHBIX TIPOJICTOB YYACTKOB OINOPHOW IUIHTHI,
ONPENENSIOTCS 110 YCIOBUIO MPUKPEIUICHUS! MX CBAPHBIMH IIBAMH K
TpaBepcaM. Ycwiue, npuxomsiieecs Ha nuadparmy (puc. 10m)
Ng=qghd, tone h — paccrosnue mexny TtpaBepcamu; d — mMpHHa
TMOJIOCKI TUTUTHI, TIEPENAtOLIei aBieHue Ha nuadparmy. TonmmnHa
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nuadparMbl HasHadaercss mpenasaputensHo — ;=8 — 10 MM, a
TOJIIMHA CBapHOro ImBa mnpuHumaercs He Oomee 1,2 tnn (tnin —
HaMMEHbBINAsl TONIIMHA COSTMHSEMBIX JJIEMEHTOB, TPaBEPChl HIIH
nuadpparmel). Beicora auadparmel  ompesesnsiercss W3 YCIOBHS
MPOYHOCTH CBApPHBIX IIBOB M MPUHUMACTCSI MAKCUMAJIBHOM H3:

Ng
hg = +1cm
2b K¢ Ryt Gw 9e
1301071 (5.27)

Ng
hg = +1cm .
2 bzkf sznggc

Bennunna hy. He moKHA NPEBBINIATH BBICOTY TPAaBEpPCHI B
MECT€ YCTaHOBKM juadparMbl. B TpOTHBHOM ciiyyae Clenyer
YBEJIMYUTH TOJIIIMHY CBAPHOIO IIBA 33 CUET M3MEHEHUS pa3MepoB i
u t,.

g

9. Pa3mepsl KOHCONBHBIX pebep KECTKOCTH OMpPEeNsOTCs U3
pacuera NPUKPEIICHUS X K CTEPIKHIO KOJIOHHBI 2(plxlc. 10a).

W3rubatommit moment B pedpe: M= (qC,l,)/2

IMepepesniBaromas cuna Q=qC,l, rme C, — paccTosHrE MEXTY
CMEKHBIMH peOpaMu (IIMpUHA TIOJNOCHI IUIMTHI, Iepearolen
JaBiieHne Ha pedbpo); |, — anmHa KOHCOABHOrO pedpa. TommruHa
pebOpa t, Ha3Hauaercs mpeaBapurenbHO B mpenenax 10-16 mm, a
BoicoTa h, — B mpeaenax 300-500 mm. B coOTBETCTBHU ¢ IPUHATHIME
pa3mepamu t, u hy HasHawaroTcs pasmepbl cBapHbIX MBOB K u |y
Ecnu pebpa kpensiTcs K CTEpKHIO KOJIOHHBI CTHIKOBBIMH IIBAMH, TO
TOJIILMHA IIBAa IpUHUMaercs paBHOW t. Ilpu yrioBelx mBax

ki £12t,,, (tmn — MUHAManbHAs TONIIMHA CBAPHBACMBIX

JJIEMEHTOB).
CThIKOBBIE IIIBBI TPOBEPAIOTCS HAa MPUBEACHHBIE HANIPSKEHUS .

S, =VSw+3 . ERLG (5.28)
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e S, =

YrnoBele HIBbl IPOBEPSIOTCS 10  PaBHOACUCTBYIOLIEH
HanpspDKEHUH OT M3rnba M mepepe3bIBaIoNIei CHITBl Ha MTPOYHOCTD 110
MeTajuly 1IBA WIK METaJuly TPAHUL[bI CIIJIABJICHHUS

trf :\/S ? +t$ £ wagwfgc

Wi (5.29)
t, =4S, +t; £R. 9,9,
mesf_%;sz %’tfzzb(gkkl ;tZZZkaKI
f f fRflw 2™ lw

TonmuHa 1IBOB, TNPUKPEIUISIONIMX peOpo K  IUIUTE,
NPUHUMAETCS] MAKCUMAJIbHOW H3:

s Q0 wi K, 3 L .(5.30)
2bf|kR\NfnggC 2bz|kaz WZ c

5.4. Pacuer orojioBKOB KOJIOHH

Haubonee pacnpocTpaHeHHble KOHCTPYKIIMU OTOJIOBKOB TPH
ONUpaHUH 0aJlOK CBEpXY Ha KOJOHHY MpHUBeeHbI Ha puc.1l.

HeoOxomumo  BbIOpaTh  pallMOHAJIBLHBIA ~ THI  OrOJIOBKA
KOJIOHHBI. PacdeT oromoBkoB 0e3 BepTHKaIbHBIX pebep Benercs B
CIEAYIOUIEN NOCIIEI0BATEIBHOCTH .

1. Tlo KOHCTPYKTHBHBEIM COOOpa)KEHHSIM Ha3zHa4aroTCs
pa3Mephbl OIOPHOU TUIUTHI.

2. Eciiu BepxHUil KOHEI| KOJOHHBI ()PEe3epOBaH, TO TOJIIHMHA
CBAapHBIX IIBOB, MPUKPEIUIONINX TUIUTY K CTEPIKHIO, IPUHUMAETCS
KOHCTPYKTHBHO B COOTBeTCTBUH ¢ 11.12.8 Tabnuibr 38*[2].
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I[Ipu HedpesepoBaHHOM TOpIIE PaCUCTHBIMU  SIBIISIOTCS
CBApHBIC IIBbI, HAXOAAIIHUECSA HCIOCPCACTBECHHO II0J OIOPHBLIM
pebpom Oanku. TommmHy MIBOB ompenenstorT mo QopmynaM H
MMPUHUMAIOT MaKCI/IMaHI)HyIO:

K ? kP (531)

beWwagwfgc bzlevvznggc

3. IlpoBepsieTcst CTeHKa WM TOJKH CIUIOITHOH KOJOHHBI H
CTEHKHU BETBEH CIUIONTHON KOJIOHHBI MO YCIOBHIO pabOoThl HA CMSTHE:

N
= —(—) £Rg.. 5.32
t bp + 2ton.rm. pgc ( )

Pacder oronoBka ¢ BepTHKaJbHBIMH PeOpaMH BBIMOJIHSIETCS B
CJIEIYIOIEM TTOpSJIKE:

1. Haznavarotcst pa3Mepbl ONOPHOHN TUIMTHI OTOJIOBKA.

2. OmnpenensroTcst pa3Mepbl ONMOPHBIX pedep oromoBka. Jlims
CIUIOIIHBIX KOJIOHH IMpuHa pedpa b,” npuHuMaercs He MeHee
MOJIOBUHBI IIUPHHBI TOPIIEBOI'O OMOPHOTO pe6£)a Oanku b, (puc.11).
JIns CKBO3HBIX peOep KOJOHH BenuuuHa D,” paBHAa PacCTOSHUIO
MEXIly BHYTPEHHUMH TPaHSIMU CTCHOK BeTBeH KOJOHHBI (puc.1ln).
Tommmumua pedpa 1Mo ycaoBHIO pabOThI €ro Ha CMSATUE

tl 3 N

P (bp + 2ton.nﬂ.) Rpgc - (533)

Bennuuna tpl MPUHUMAETCsl 10 COPTAMEHTY B mpeaenax 14—
20MM 1 omkHA ObITh He MeHee 1/15 ero mupuHSI.

Jnuna pebpa 1O YCIOBHIO MPHUKPEMJICHUS €ro K CTepIKHIO
KOJIOHHBI JIOJKHA OBITh:

£85b .k, I} = N £gshk,.(539)

4bzkf vaznggc

1L = N
4b k;R;0,:9.
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TonmumHa cBapHOro 1iBa Ki 3aBUCHT OT TOJIIMH CBapUBACMBIX
JJIEMEHTOB M JOJDKHA  COOTBETCTBOBATh  KOHCTPYKTHBHBIM
TpedoBanusim [2] m.m 12.6 — 12.13.

3. IlpuHsATOE CeueHHE BEPTUKAIBHOTO pedpa MpoBepsieTcsi Ha
cpes:

N
:W £Rg, - (5.35)
p'p

TosnmHa CBapHBIX IIBOB, MPUKPEIUISIONIMX OMOPHYIO TUTHTY
K BEPTUKAJIBHBIM pedpam, npoBepsercs 1o gopmyiie (5.31).

4. Pa3Mepbl TOPU30HTAIBHBIX pedep OrojoBKa HA3HAYAFOTCSI
KOHCTPYKTHBHO, MCXOJ[sl W3 IIHPHHBI BEPTUKAIBHBIX pedep, cBeca
MOJIOK CTEPYKHSI CIUTOIIHOM KOJOHHBI M NIMPUHBI CEYCHHS CTEPIKHSI
CKBO3HOW KOJIOHHBI.
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6. OOOPMJIEHUE TPA®UYECKON YACTHU
KYPCOBOWM PABOTBI

I'paduueckass yactb KypcoBOH pabOTBHl BKIIOYAET YEPTEKHU
KM (konctpykimm wmeramwmdeckue) u  KMJ[  (koHCTpyKIMH
METAJUIMYECKHE JCTaUpOBOYHbIE). UYepTexu OoQOpMISIOTCS Ha
onaHoM nucte gopmata Al.

Yeprexu KM BKIIOUAIOT: CXEMY AJIEMEHTOB 0aJIOUHON KIIETKU
(rlaH, TPOAONBHBIE U  TOMEPEYHBIE pPa3pe3bl) U OCHOBHbBIC
MOHTaKHBIE Y37bl. Ha cxeme HOMmKHBI OBITH TOKa3aHbl OCH, OTMETKH,
MIPOJIETHI, MAPKHPOBKA 3JIEMEHTOB U y3710B. OTIpaBOYHBIE 31€MEHTHI
Ha cXeMaXx ITOKa3bIBAIOT OJHOM CIJIONIHOW JiMHMeH. Kaxkmass nuHus
o0O03HaYaeT OTHENbHYI0 OTHPAaBOYHYIO EIWHHILY, TO3TOMY B
MOHT@XHBIX y3Jlax JHMHUM HE JOJDKHBI TnepecekaThes. Cxema
JIOTIOJTHSETCS BEJIOMOCTBIO OTIPAaBOYHBIX SJIEMEHTOB.

Ueprexxu KMJ[ BriIouaroT JeTadlMpOBOYHBIE  HEPTEKHU
rIaBHOM Oasiky, BcloOMOraTenbHOM Oayky, Oalku HacTWwia U
kooHHbL.  Ueprexxun KMJ compoBoxaroTcss — crierudukaen
MeTaJljla Ha OTIIPaBOYHBIE MAPKH.

UepTexku COMPOBOXKAAIOTCA TNPUMEUAHUSIMU, B KOTOPBIX
JaroTcss HeoOXOJMMbIe MOSCHEHMs [0 MaTepHually, 3JIeKTpoJam,
OonTaM, CBapHBIM IIBaM, aHTUKOPPO3HOHHOW 3aIlUTe U T.1.

[Ipu BBIMOMHEHUH YepTexeld u OPOPMIICHUN MOSCHUTENHHON
3aMMCKN He0OX0MMO pykoBoacTBoBaThcss ECK/I.
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