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Meramnmnyeckue KOHCTPYKIIMH, BKIIOYas CBAapKy: METOIMYECKHE YKa3aHUS IO
BBIIIOJIHEHUIO KYpPCOBOrO IpoekTa <«PacueT M KOHCTPYMPOBAaHUE 3JIEMEHTOB OallouHOU
KJIeTKH» i oOyvaromuxcs no HampasieHuio 08.03.01 «CTpouTensCTBOY», CHENUaTbHOCTH
08.05.01 «CTpouTenbCTBO YHUKAIBHBIX 3aHUN U COOPYKEHUI» Bcex (popm 00ydeHus / COCT.
A.A. Edumos, A.B. Ecunos; TiomMeHCKHII HHIYCTpUANbHBIM YHHBEPCUTET. — TIOMEHBD,
Nznarensckuit nentp BUK, TNY, 2019. —61 c.

MeToaudeckue yKa3aHHUs PacCMOTPEHBI M PEKOMEHIOBAHBI K W3/IaHUIO HA 3acCelaHuu
KadeIpsl CTPOUTEIIBHBIX KOHCTPYKITUH
«21» nexadbps 2018 roga, mporokos Ne 4

AHHOTaUA

Meroanuueckre yka3aHMs 10 BBINOJIHEHUIO KypcoBoro mpoekta «Pacuer u
KOHCTPYUPOBAHHE 3JIEMEHTOB OAJOYHOM KJIETKW» IMpeIHa3HAUYEHBl Ul HM3Y4aroluX
IUCUUIUIMHY «MeTaminyeckue KOHCTPYKIMM, BKJIIOYas CBapKy» OOydaroIMXcs IO
HanpasisieHuto 08.03.01 «CrpourtenscrBoy, cnennansHocTu 08.05.01 «CTponTtenscTBo
YHUKQJIBHBIX 3JTaHUN U COOPYKEHUI» Beex (OpM 00ydeHHUs.

[Toka3aHo 3HaueHHE KYypCOBOTO MPOEKTa B M3YYCHHUU IUCIMILUIMHBI, TPEOOBaHHS K
COJIEP>KaHUIO U IIpaBUiIaM O(OpMIIEHHUS, IEPEUCHb BOIPOCOB JUISl 3alUThI KypCOBOTO
MIPOEKTA.
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BBEJIEHMUE.

B Meronuyeckux yKazaHMSX ~M3JaraloTCs  HEKOTOpPbIE OCHOBHBIE  BOMPOCHI
IMPOCKTUPOBAHUA IBJICMCHTOB 621JIO‘IHOI>1 miomaakyu MW HCHTPAJIbHO-CIKATBIX  KOJIOHH.
[TpuBoasTcs oOLIME yKa3aHUS MO KOMIIOHOBKE METAJNTMYECKOr0 KapKaca ¢ HEKOTOPBIMHU
3IIEMEHTAMH OIIpENIEJICHUs] ONTHUMAIBHBIX MapaMeTpoB OalouHOM KieTku. PaccMoTpeHsb!
pacyeThl CTaJIbHOTO IJIOCKOTO HACTUIIA, TPOKATHBIX U COCTABHBIX 0AJIOK, HEHTPAJIbHO CHKATHIX
CIIJIOIIHBIX U CKBO3HBIX KOJIOHH. YI[CJICHO BHUMAHHC paCdCTaM U KOHCTPYUPOBAHUIO Y3JIOB U
CTBIKOB, BBIIIOJIHEHHBIX C TMOMOIIbIO CBApHBIX M OOJTOBBIX coequHeHHi. Bce mpumepsl
pacueTa MpHUBEICHBI C YYeTOM TpeOOBaHUI IEHCTBYIOIMIMX HOPM Ha OCHOBE EIMHBIX
3aJJaHHBIX MAapaMeTPOB OJHOTO U TOTO K€ COOpykeHus. bamounas kieTka pacronaraercs
BHYTPH IIPOMBIILIEHHOI'O 31aHUS.

3aaHre Ha KypCOBOM MPOEKT MOXKHO MPHUHATH MO JaHHBIM npuiioxkeHust Nel unu mo
3a/IaHUI0  TIperoAaBaTesl.

1. COAEPKAHUE PABOTBI, OFbEM U IIOPA/IOK EE BBIIIOJIHEHU A :

PaboTa cocTOHUT U3 TpeX OCHOBHBIX YaCTEH:

1. KowmmnonoBounoit (15%); 2. Pacuerno-xoHctpykTuBHOU (60%); 3. I'paduueckoit

(25%).

1. KomnoHOBO4YHas 4acTh.

1.1. HameTHuTh BapuaHThl OAJOYHBIX KIETOK.

1.2. BEIMOTHUTH pacyeT CTabHOTO MJIOCKOT0 HACTUIIA, ONPENIEIUB €ro TOJILIUHY, I1ar
0aJIOK HACTHJIA [10 BCEM MPEATOIaraéMbIM BapUaHTaM.

1.3. [TogoOpaTe OCHOBHBIC MaTEpHaJIbl, CBApPOYHBIC MAaTEpUAIbl, MaTEpPHAIBI IS
0aJOYHBIX COeTUHEHUH, Bce HeoOXoauMble pacueTHble conpoTtuBieHus u ' OCTr
Ha HUX.

1.4. BeimonHUTH OAOOP ceueHUs 0aloK HACTHIIA M BCIIOMOTAaTeNbHBIX Oanok. bamku
noaduparb W3 MPOKATHBIX MNpoQuiied  PyKOBOJACTBYSCh  COKpAUICHHBIM
COPTaMEHTOM.

15.Tlo Bcem BapuaHTaMm ompeaeiauTh pacxon marepuana B kujorpammax (KH)
MPUXOASIIUIACS HA OAMH METP IJIOMAAN OATOYHON KIETKH.

2. PacueTHO-KOHCTPYKTHBHAs 4acCTh.

2.1. CoOpatp Harpy3ku u ornpenenuts ycunust M u Q B cocTaBHOI Ii1aBHOM Oalke.

2.2. IlonoOpath ceueHune TJIaBHOM OaIKH.

2.3. IlpoBeputh U OOecCreYUTh MPOYHOCTh, KECTKOCTh, OOIIYIO YCTOHYMBOCTH e
3JIEMEHTOB.

2.4. 3anpoeKTUPOBATh OTIOPHOE PEOPO U MOHTAXKHBIM CTHIK TTTABHOW OAJIKH.

2.5. Onpenenuth ycwius, JACUCTBYIOUIME Ha IEHTPAIbHYIO CXAaTyl0 KOJIOHHY,
pacyeTHyIo cxeMmy U Ko3((ULMEHT NPUBEIECHHUS PACUCTHOM IIIUHBI L .

2.6. 3anpoeKTUPOBATh CTEPKEHb KOJIOHHBI B /IBYX BAPUAHTAX: CIUIOIIHOM U CKBO3HOM.
2.7. 3aKOHCTPYHPOBATH OT'OJIOBOK U 0a3y KOJIOHHBI.
3. I'paduueckas yacTb.
BeimomauTh Ha otHOM Jucte popmata Al.
3.1. BeruepTuTh IUIaH IJIOMIAJKK, TOMEPEYHBI U MPOAOJIBHBIA pa3pe3 ¢ MoApOOHOIM
MapKUPOBKOM.
3.2. BbIuepTuTh 4epTexkH HJIEMEHTOB KOHCTPYKIIUI:



I'maBHyto Oanky ¢ HEOOXOAUMBIMUA KOHCTPYKTUBHBIMU HOJPOOHOCTSMHU, MOHTAXHBIN
CTBIK, KOJIOHHY CO CKBO3HBIM CTEp)KHEM U 0a30i. Y3IIbl MPUMBIKAHUS TJIABHOM Oaliku
K KOJIOHHE BCITOMOTATEIbHOMN OaJIKH C Iri1aBHOM. JlaTh HEOOXOUMBIC CEUCHHUS.

Ha nucre moMecTuTh BEIOMOCTH AJIEMEHTOB MO (opme 5. UepTeku BBIMOIHATH IO
I'OCTam, ECKJl u B coorBerctBuu ¢ uHcrpykuueidn CH 460-74 paznen 5, ueprexu
KM.

KypcoBoii mnpoekt Nel mocBsmaercss MNPOEKTUPOBAHUIO M KOHCTPYKTHBHOM

pa3paboTKe OCHOBHBIX HECYIIIUX AJIEMEHTOB OATOYHON KIICTKH.

banouHol KIIETKOM Ha3bIBA€TCSl KOMILIEKC, COCTOSIUMN M3 HACTHIIA, YKJIAAbIBAEMOIO
Ha cucTeMy OaloK, KOTOpPhIE B CBOIO OYepe/b OMUPAIOTCS Ha KOJOHBL. B 3aBucHUMOCTH OT
CXEMBI DPACIIONIOKECHHSI OaloOK PA3IMYalOTCs TPH OCHOBHBIX THMA OaJOYHBIX KIIETOK:
YOPOILCHHBIN, HOPMaJIbHBIN U YCI0)KHEHHBIA. B JaHHOM KypCOBOM MPOEKTE MpEAiaracTcs
3aMpPOEKTUPOBATH OATTOYHYIO KJIETKY HOPMAITHHOTO THTIA.

3amaHne Ha KypcOBOW NMPOEKT MOXKHO HCIIOJIb30BaTh JJIsl 00y4aromuXcsl KaK OYHOM, Tak
3a04HOM opmbl 00ydeHus. JlanHbie BbIOMparoTcs u3 Tabmmm Nel.l m Nel.2, B
3aBHCHUMOCTH OT MOCJIECAHUX HU(Dp mrdpa B 3a4€THON KHIKKE.

[Topsimok, odepemqHOCTH W OO0BEM  BBHINOJHEHUS  PAacYETHO-KOHCTPYKTHBHBIX
pa3paboTok U rpaduuecKoil YacTH MPOCKTa AHATIOTUIHBI U3JI0KEHHBIM B TTOCOOHH.
[Ipennmaraercst OAMH THIT COOPYKEHUS — OalovHast KJIeTKa cxeMa, KOTOPOH MpHUBe/IeHa Ha
puc.1.1

Tabmmma Nel.l

MocnepHsas . PacueTHan lMonesHast HopmaTMBHas
undpa Wwudpa Palion cTpowTeneCTea Temnteop(e:nypa Harpyaka kH/m? (krc/m?)

0 KypraH -42 36(3600)

1 Canexapg -49 28(2800)

2 TioMEHb -44 35(3500)

3 OdyavHka -53 34(3400)

4 Urapka -54 26(2600)

5 YpeHron -53 24(2400)

6 Tobonbck -47 30(3000)

7 MaragaH -31 25(2500)

8 KpacHosapck -42 26(2600)

9 Tomck -44 32(3200)

Pacuetnas temmeparypa HeoOXoauMa sl BRIOOpa CTalyd KOHCTPYKIMU 1o 1.2.1. u
tabmume Ne50 (1). 3a pacueTHylo TeMmepaTypy HAapyXHOTO BO3J1yXa NPUHUMACTCS
TeMIiepaTypa HanboJjee XOJOJAHBIX CYTOK ¢ obOecrnedyeHHOCThI0 (0,98 coriacHO yka3zaHUSIM
CII 131.13330.2012 «CtpouTenbHasi KIMMaTOJIOTUSD.
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Pucl.1 Cxema 6anmo4Hoi KJIETKH HOPMAJILHOTO THIIA.

TABJIALIA Nel.2

Mocneauss Otmertka
undpa MpeanocneaHss uudpa wudgpa HacTUna
wudppa Hycr M.

O [1[2[3[4]5]06 7 8 | 9
0 16,0 |15,4 (14,8 [14,4(14,0|13,6(13,2 (12,8 |12,4 |12,0

41 142 (43 |44 145 146 (48 |49 |50 |52 7,200
1 12,0 {12,3[12,5 [12,9(13,3|13,5|13,7 (13,9 |14,1 |14,5

40 141 (42 |43 144 145 (46 |47 148 |49 7,400
) 15,8 |15,6[15,4 15,2 (15,0 |14,8|14,6 (14,4 (14,2 |14,0

52 |51 |50 |49 |48 (47 |46 |45 [44 (43 7,600
3 12,4 12,5(12,6 [12,7(12,812,9]13,0 (13,1 13,2 |13,3

50 |51 |49 |48 |47 |46 |45 |44 [43 |42 7,800
4 15,7 |15,8 (15,7 |15,6 {15,5 15,4 (15,3 [15,2 |15,1 |15,0

55 |54 |53 |52 |51 [50 |49 |48 [4,7 [4,6 8,200
5 14,9 (14,8114,7 |14,6 (14,5 (14,4114,3 |14,2 (14,1 |14,0

49 148 14,7 146 |45 (44 |43 142 [41 |40 8,400
6 14,1 {14,0(13,9 [13,8 (13,7 |13,6 13,5 (13,4 13,3 |13,2

38 139 |40 |41 |42 (43 |44 |45 [46 [47 8,600
7 12,1112,2 (12,3 |12,4112,5]12,6 (12,7 |12,8 |12,9 |13,0

3,7 138 |39 |40 |41 (42 |43 |44 [45 (4,6 9,200
8 13,1 (13,2(13,3 [13,4(13,5|13,6|13,7 (13,8 |13,9 |14,0

4,7 148 149 150 |51 [52 |53 |54 [55 |56 9,600
9 14,0 14,1 (14,2 |14,3|14,4 1145 (14,6 (14,7 |14,8 |149

6,2 16,1 16,0 (59 [58 |57 |56 [55 [54 |53 9,800

[Tpumeuanue: nepsas 1udpa- TposeT riaaBHON Oanku L.

BTOpas uupa- IposieT BTOPOCTENEHHOMN Oanku Lm.



UCXOOHbLIE JAHHBIE
(Hy)XHOe Nod4YepKHymb)

1. Paiion
CTPOUTEIILCTBA

2. Pa3smeps! miomaaku B ruiane : 3L-3,3L-21,2L-3,2L - 2|

3. lllar ko0HH B IOTIEpEYHOM HampasyieHuu (mpoiet) MM:
L: =12600, 12800, 13000, 13400, 13800, 14000, 14400, 14800, 15000, 15400,
16000, 16400.

4. Illar K0JIOHH B IPO/IOJILHOM HalpaBiICHUU:
L: =4000, 4200, 4400, 4600, 4800, 5000, 5200, 5400, 5600, 5800, 6000, 6200.

5. Otmetka ypoBHs yuctoro nosa: 0.000.

6. OrmeTka Bepxa Hactuna M: 7200, 7400, 7600, 7800, 8000, 8200, 8400, 8600,
8800. 9000, 9200, 9400, 9600, 9800, 10000, 11000, 12000.

7. CtpoutenbHas BeicoTa nepekpoitus M: 1.6, 1.8, 2.0, 2.2, 2.4 He orpaHHy€eHA.

8. BpeMeHHasi HOpMaTHBHAs PaBHOMEPHO paclpe/ielieHHas HarpysKa, ki/M?: 15, 16,
18, 20, 22, 24, 25, 26, 27, 28, 29, 30, 34.

9. Marepuaisl ¥ UX pacue€THbIE CONPOTUBIICHHUS:

9.1. OCHOBHBIX KOHCTPYKIIUWA BHIOUPATH 11O m2.1° [1] Y IPUJIOKEHUIO 1.

tabm. 50, 51,0, 52.
9.2. J1y1st cBapHBIX COSAMHEHHI BRIOMPATH 110 11.2.2, 1.3.1 ¥ MPUIOKESHHIO 2,
Tabn. 55, 56.
9.3. Inst OONTOBBIX COCMHEHUH BBIOMPATH MO I1.11. 2.4-2.7 NPUII0KEHUIO 2,
tabn. 57, 58, 61, 62.
9.4. ®ynnamentoB: 6eron kinacca B10, B12,5; B15; B20. no BbIOOpY.

10. Knacce obbekra 1o yposHto orsercreensoctd — |y, =0,95.

11. 3aganne va YUPC




2. IPUMEP PACUETA NNEPEKPBITUS BAJIOYHOM KJIETKH.

3adaHue Ha npoekmupoeaHue.

Tun 6aI0YHON KIIETKH — HOPMaJTbHBIH;

* ComnpsixkeHue 0anoK — MOITaKHOE;

* [IIponer rmaBHo# 6amku — L=15,0m;

 [Ilar KOJIOHH B MPOJIOJILHOM HampasyieHuH — 1=5,1M;

* OtMmerka Bepxa Hactmia — H=9,1wm;

* HopmMmaTuBHOE 3Hau€HUE NPEEIbHON Harpy3ku — (,=25kI1a;

* Paiion crpoutenbcTBa r.ToO0IBCK;

* [lo paiiony crpoutenscTBa (r. ToOONBCK, TEMIIEpaTypa Bo31yxa HauboIee X0I0IHBIX
cytok -47°C) npuaumaem ctaib C345.

2.1 KOMIIOHOBKA BAJIOYHOM IUIOIIAJIKH.

[IpenBapuTenbHO clieyeT 03HAKOMUTBCSI € ONMHMCAHWEM KOHCTPYKIUU 0aI0uHOM

KJICTKH
mo 1.7 .2 [3] wum 1.8 11.8.2 [5]. Cxembl 0a0uHbIX KJIETOK MPUBEICHHBI Ha puc. 2.1.
a)
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Puc.2.1. Cxembl 0aI0YHBIX KJIETOK:

a) HOpMaJbHBIN TUII;
0) YCIIO’)KHEHHBIN THIL.

banouHble KJIETKH OAPA3AEIIAIOTCS Ha TPU OCHOBHBIX TUIIA: YIPOLICHHBIN,
HOPMAJIbHBIH, YCIIOKHEHHBIN. B mpuMepe paccMOTpUM HOPMaJIbHBIN THII.

2.1.1 BBIGOP BAPUAHTOB KOMIIOHOBOYHbBIX CXEM BAJIOYHBIX

KJIETOK

B GanouHoli KJIeTke HOPMAJILHOTO THIIA HArpy3Ka, MPUXOAIIascs Ha HACTUJI, epeaaeTcs
Ha OaJKi HAaCTHJIa, KOTOPBIE B CBOIO OYepe/lb MepeaatoT e€ Ha IIIaBHbIe OallKu, OMMPAIOLIHECs

Ha KOJIOHHBI, puc. 2.1.a.

Ipu Harpyskax He 6omee 50 kH/M” 1 otHOCHTEnBHOM TIporu6e 1/150 mpoduHoCTh HacTHIA
BCerja oOecrmedyeHa, W pacdeT ero cjieayeT HpPOM3BOAWTH W3 YCIOBHS JKECTKOCTH Ha

HOPMAaTHUBHYIO HArpy3Ky.

. VU VYV

e

T | S—— I_w_l 1
Baka HACTILTA ¢ Hacran
—H
—/— lH ——

H VU VYV
——

Puc.2.2 Pacuetrnas cxema

10



B Hauaie cieayer onpeaeauTh BO3MOKHOE OTHOIIIEHHE TIPOJIeTa K €ro TOJIIHHE 110
dopmyite (7.2) Beitekarornieii u3 ypapaenuii C.IT.Tumorenko [3] ctp. 131

Pa3meps! HacTuna npu pabote ero Ha u3rud ¢ yu€rom pacrnopa H MoxHO mpuOIMKeHHO
BBIYUCIUTh U3 YCIOBHS 3aJaHHOTO mpenensHoro mnporuba (II rpymma mnpenenbHBIX
COCTOSIHHH) 110 (hopmyIe:

¥4 4N, 72
= < (1+ E:L) e

t 15 niq”

H

|, — mposteT HacTHIIA;

{;, — ToNIMHA HACTUNA;

No=[|/f] — oTHOIIEHHE MpoIéTa HACTHIIA K €T0 MPEACILHOMY MPOTHOY, BETHUHHA,
oOpaTHast MpeIeTbHOMY 3HAYCHHIO OTHOCUTEIHLHOTO MTPOruda KOHCTPYKITUH (IS CTaTbHOTO
HacTHJIa pabOYMX TUIOIIAA0K TPOU3BOICTBEHHBIX 3[JAHUN TIPU OTCYTCTBHH KPAHOBBIX ITyTEH
[f/1]=1/150);

I E 21-10°

t1-0® 1-03

=231-10° (kre/em?) — MPUBEAEHHBIN MOYJIb YIIPYTOCTH CTAIIH;

u =0,3— xoaddunment Ilyaccona s cranu;
Os — HOPMaTHBHOE 3HAYCHUE HATPY3KH, BOCTIPHHUMAEMOE CTAJIbIO.
q'=25kI1a=2500kr/M°=0,25kr/cM*

qi =0,25+p=t, = 0,25+ 78,50 x 0,01 = 0,2579 kr/cm?

[Tpumewm t,=8 mm

6
0, <08x 2210 (g 12x231x107y_ 25 770,
15 150" < 0,2579
L_ 150
Yucno maros 6anok OyJeT paBHO: N, > — I 0 o8~ =20,6. IIpumem 21 mar u,

H

CcJIea0oBaTeIbHO, IIAar HaCTUJIa IH = % =0,714m = 71lcm

[Tpumem t,=10 mum

(&}
0, =1 22190 (g, 12x231x107y_ o5 960y
15 150" < 0,2579
L 150
Yucino maros 6anok Oyaer paBHO: Ny > T = 09006 =16,49. [Ipumem 17 maros u,

H

CIICIOBATENIBLHO, IIAr HACTUMA|, = % =0,882m =88,2cm

[Tpumewm t,=12 mm

6
0, <12 2210 (g, 72x231x10°y_ 145915,
15 150" x 0,2579
L 150
Yucio mraros 6anok Oyner paBHo: N, > — =———=1374. [Ipumem 14 maros u,
[, 10915
_150
CJIEIOBATEJIBHO, LlIAr HacTUIa| = 14 =1,07m =107cm
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[Tpumewm t,=14 mm

4=<150 >< 72 % 2,31x<10°

150* < 0,2579

Yucno nraros 0anok Oyaer paBHO: N, > |£ = ].,:LZST; =1178. Ilpumem 12 maros u,

H

¢, <1,4x% 1+ ) =127,34cm

CJICAOBATCIIbHO, IIIar HaCcTuia IH = ]-f—’o =125m =125cm

2.1.2. PACYHET KPEIIVIEHUSI HACTUJIA K BAJIKAM.

[Iponers! Takux OaOK HEBENUKH, BCE OAJIKM MOKHO IPUHUMATH TPOKATHBIMH, IOITOMY

MOPSIIOK MO00pa CEUeHHS OATOK BCEX BAPUAHTOB OYJIET OJIMHAKOBBIM.

CoOCTBEHHBIN BeC HACTHIIA:

gHaCTI/IJ'I = pX]‘x 1XtH9rHe
p = 7850Kr/cM2—ILIOTHOCTH CTaNH;
{; — TONIIIMHA HACTUIIA,

PacueTHoe 3HaueHUE HATPY3KU:
qp =g XYf1 + Suacrun X Y1 JLAC
v1=1,2 k03 punneHT HaaEKHOCTH 10 BPEMEHHON Harpys3Ke;
vr2=1,05 — ko3 purmenT HaAEKHOCTH IO HArpy3Ke OT COOCTBEHHOTO BecCa.

Bennunna pacnopa:

M XE; X]Xa

= B
E;=2,31 -10° (krc/cM?)— NpHBeASHHBI MOAYIIb YIIPYTOCTH CTANIN;
J-MOMeHT uHepuuy;

_1xt
12

O HAXOJUTCA U3:

fo
a(l+a)? = 3(t—)2

rie fo—Oanounsiii mporu6

4
07384 E-J
VYcioBre NpoOYHOCTH
M N
W+ZSRyXyC,rne
My _ qPxIE,
T 14a” 0T g 7
1xt?

W =
N=H- Bennuuna pacrnopa;
A=1X t,— nnougazu, CEeUYeHUS,

= KIc/cM” —pacueTH NPOTHBIICHHE MaTEPH KU;
R,=3250krc/c aCYETHOE COIPO €HHE MaTepHana OalKH;
¥=1 ko3 durment ycnoBuii paboTHI;

P ~MOMEHT COIMPOTUBJICHHUA CCUCHU A,
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[IpeobpazoBaHHOE yCIOBHE TPOYHOCTH:

q° x 12%x3 +n2xE1Xa><t§
4x(1+a)xt? [2x12

=Ry X7e

Pacemompum t,=8mm =0,8cm ; 1,=71,4cm

uacrun = 7850 X 0,8 X 1072 = 62,8 kr/m?;

q° =0,25%x 1,2+ 62,8 % 107* x 1,05 = 0,31 kr/cm?;
1x0,83

— A 4
] = 12 0,043 cm

5 gixlf 5 (0,25+682x107%) x 71,4

= X = X = 0,94 cm;
fo= 382 Ex] 384 2,1 x 106 x 0,043 M

a(l+a)? = 3(f°)2 = 3(—)2 =414 => a =1,02;

_ T2 XE; X]Xa _ 3,14% x 2,31 x 10° x 0,043 x 1,02

P = T = 198,16cMm
_ Mo 19755 _ o _@PXIE_031x712_
“T+a 14102 0 T Ty ST g T TR

_1xt? 1x08?

P 0,107cm*
[IpoBepka HecyIel crmocoOHOCTH HACTUIA!
078 1816 161,72 < 3250
0,107 08 e '

Ycaopue MMPOYHOCTHU BBITTOJIHACTCH.

Paccmompum t,=10 mm=1cm; 1,=88,2 cm

Jnacrun = 7850 X 1 x 1072 = 78,5 kr/m?;

q° =0,25x%x 1,2+ 78,5 x 107* x 1,05 = 0,31 kr/cm?;

5 o gl x I} 5 9 (0,25 + 78,5 x 107%) x 88,2* x 12
f°_384 Ex] 384 2,1 x 106 x 1 x 13

a(1+a)2—3(f0)2—3( )P =404 =>a=1;

= 1,16 cm;

[TpoBepka Hecymen CHOCO6HOCTI/I HaCTHIIA:
0,31 x 88,22 x3 3,14 x 2,31 X 10° x 1 x 12

4><(1+1)><12+ 88,22 x 12
VYcnoBue MpOYHOCTH BBIMOTHSETCS.

= 1148,31 < 3250.

Paccmompum t,=12 mm=1,2 cm; 1,=107 cm
Guacrun = 7850 X 1,2 X 1072 = 94,2 kr/m?;
q° =0,25%x 1,2+ 94,2 x 107* x 1,05 = 0,31 kr/cm?;
5 gl x I} 5 (0,25 4+ 94,2 x 107%) x 107* x 12

fo= 382 ExJ 384 21x 106 x 1 x 1,23 M

a(l+a)? = 3(f°)2 = 3(—)2 =444 => a =1,05;

[IpoBepka Hecymen CHOCO6HOCTPI HacTuIa:
0,31 x 107? x 3 3,142 x 2,31 x 10° x 1,05 x 1,22

+
4x(1+1,05)%x1,22 1072 x 12

= 1152,38 < 3250.
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Ycaopue IMPOYHOCTHU BBITTOJIHACTCH.

Paccmompum t,=14 mm=1,4 cm; 1,=125 cm

Guacrun = 7850 X 1,4 X 1072 = 109,9 kr/m?;

q° =0,25%x 1,2+ 109,9 x 10™* x 1,05 = 0,31 kr/cm?;

5 gl x It 5 (0,25 + 109,9 x 10™%) x 125* x 12

= X = X = .
fo= 382 Ex] ~ 384 21 % 106 x 1 x 1,43 173 e
f, 1,73
a(l+a)>=3(—)?=3(—)%?=458 => a=1,07;
. 1,4

[IpoBepka HecyIel crmocoOHOCTH HACTUIA!
0,31 x 1252 x 3 3,14% x 2,31 x 10® x 1,07 x 1,42

Ax(A+1L0) <14 T 1252 x 12
yCJIOBI/Ie HpO‘IHOCTI/I BBITTIOJIHSCTCA.

= 1077,36 < 3250.

MaxkcuMaJIbHBIA M3rn0aroii MOMEHT:

YR
max 8
MaxkcumannHas nonepeyHasa cuja:
q° |
Qmax - 2

Puc.2.3 PacueTnas cxema

TpeOyeMblit MOMEHT COTIPOTUBIICHUS TIONIEPEYHOTO CEYCHUs OATKU paBeH:
Wr Mmax

CxP- Ry “Ye

Ry=345MHa=3250KFC/CM2 —pacyeTHOEe CONPOTHUBIICHHE MaTepHrasa OaKH 1o
npeaeny Tekydectu (st cranu C345);

Y=1 —xorddurmeHT ycaoBuii paboTHI;

Cx=1,1- k03 pHUMEHT, YIUTHIBAIOIINI Pa3BUTHE TIJIACTUYHBIX Je(POpMaInii B
3IIEMEHTAX KOHCTPYKIIMH U 3aBUCSIIUI OT POPMBI CEUEHUSI.

p:

p=1
TpebyeMblit MOMEHT MHEPIIMH ITOTIEPEYHOTO CeUCHUsI OATKU PaBEH:
IR 5
=384 E-f,
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q¢,, — HOpMaTHBHOE 3HAYCHHE HATPY3KH, jAeiicTByromee Ha BH;
E —Monyins ynpyrocru cranu;

l:=5,1m — mponer BH;
1 n IMm
=]
fu x OH 150 3 o x=185
['ne X ompenensercss B 3aBUCUMOCTH OT |4 x 51
" 200 6

METOJIOM JTUHEUHOW UHTEPIOJISIIUN:
1
fu = E -510 = 2,76¢cm

Paccmompum t,=8 mm=0,8cm
P.12 .512
M -3 8' - 2176’882 L 7077,39(kec - a0):

P .

o 0 | 24768251 gy
2 2

W =

Mpax 707739
™ e BRycy. 1,1-1-3250-1
.5 6 lg. 5  182-510*

Jr = 355 E-f, 384 2,1-105-2,76

= 197,97cm3

= 2766,07cm*

[Togbupaem 1o coprameHTy nmpokarHoro npoduis: neytaBp Ne24, W,=289 oM,
J3=3460 cm?, Mg=27.3 kr/m 1 mByrasp Ne23B1, W,=260,5 cm>, J=2996 cm*, mg,=25,8

KI/M.

Paccmompum t,=10 mm=1 cm

P2 .512
Mo =4 | = 2718’; oL =8839,17(kec- M) ;

max 8
.l 27187-51
Qurax = d > - ——— = 6932,69(xec)
My 883917 ,
Wry T B Ry y, 11-1-3250-1 247,25cm
5 g -2 5 22,74-510%
Hou " Con _ = 3456,06cm*

> — .
Jrp 2 384 E-f, 384 2,1-106-2,76
IToxGHpaeM 1o COpTaMEeHTy IPOKATHOro mpodus: aByTaBp Ne24, Wy =289 cm?,
J3=3460 cm*, Mey=273 kr/m 1 mByrasp Ne26B1, W,=312 cm®, J=4024 cm*, mg,=28 kr/m.

Paccmompum t,=12 mm=1,2 cm

P.l2 .512
a-”_ 3315’883 oL 10780,59(kec 1)

Mmax =
8
P, .
Q. =3 . L 3315’23 Ol _ 853187(xzc)
Wo— Mme 1078059
T BR, -y 11-1-3250-1 M

15



5 q& -l 5 27,76-510* .
Jro 2 383 f, 384 21-106-2,76 4219,01cu
IToxGHpaeM 1o COpTaMEeHTy IPOKATHOro mpodus: aByTaBp Ne27, Wy=371 cm?,
J3=5010 cm*, Mey=31,5 kr/™m u gByTaBp Ne2652, W,=356.6 cm>, 3=4654 cm?,
Mex=31,2 KI/M.

Paccmompum t,=14 mm=1,4 cm

P2 .512
v _a1? 38042451

=1266115(kec - m) ;

max 8
P, .
0u-L 38251 oo
M, 1266115
Wyp = = = 354,16¢cMm3

e B-Ryve 11-1-3250-1
5 qdld, 5 3262-510°
384 E-f, 384 2,1-106-2,76

[TonGupaem Mo copTaMeHTy MPOKATHOTO TIPODUIIS: z[BgTaBp No27, Wx 371 eM®,
J=5010 CM4, Msx=31,5 kr/m u nByTaBp Ne30b1, Wy=427 cm”, = 63280M Ms,=32,9 Kr/M.

= 4957,64cm*

]Tp =

Taomuma 2.1
Ne n lo, M ty, CM Oracrs KI/M° Jous KI/M° G, KT/M*
38,45 101,25
1] 21 0,71 0,8 62,8
36,34 99,14
30,95 109,45
2| 17 0,882 1,0 78,5
31,74 110,24
29,44 123,64
3| 14 1,07 1,2 94,2
29,16 123,36
25,2 135,1
4 | 12 1,25 1,4 109,9
26,32 136,22
1.1 _ Meu _ 273 _ Kr 1.2 _ Meu _ 258 _ kr
gt =T = T2 = 3845 5 gk =" =20 = 36,34
21 _ Mo _ 273 _ _. 22 _ Mou _ _28 _ kr,
gou =7, T oss2 =30955; gou =7, T ossz 3L74%5:
31 _ Men _ 315 _ kr, 22 _ Men _ 312 _ kr
Gou =7 _107_29‘44M2’ Gou =7~ T 1oz 2916 ’
41 _ Mou _ 315 KT 42 _ Meu _ 32,9
Joi = L 125—252 5 geif = L =125 —2632
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Jlst 6anmok HacTuia mpuHuMaeM aByTaBp Ne23b1, nuMeromnuii cieayromniue

reOMETPUUYECKUE XapaKTEPUCTUKHU: WX=260,SCM3, JX=2996CM4, h=230MM, A=32,9ICM2,

b=110mm, S=5,6MM, t=9,0MM, cOOCTBEHHEII Bec M=25,8Kr/M.

2.1.3. TIPOBEPKA CEUEHUS BAJIKH HACTHUJIA.

IIpoBepka mo | I'TIC.

Pacemotpum asytasp Ne23B1, W,=260,5 cm®, J=2996 cm?, h=230 mm, A=32,91 cMm?,
b=110 MM, S=5,6 MM, t=9 MM, cCOOCTBEHHBII Bec M=25,8KIr/M U NMPOBEPSIEM €ro Ha MPOYHOCTh
N )KCCTKOCTh.
Gon = (4" X V1 + Guactun X V2) X Ly + Mgy X yp, = 2176,82 + 25,8 X 1,05 =
2203,91krc/m

v _Gl® 22039157

max 8
c,=1,132
A=3291cm?
A=11,0-0,9=9,9cm?,

= 7165,46(kec - m)

w=A-A¢2=32,91-9,9-2=13,11cm?

& 22 076
A, 1311 7
Mmax

716546

Cx B Wy Ry ye 1,132-1:-260,5-3250 1

YcaoBue IMPOYHOCTH BBITIOJIHACTCH.

IIposepka 1o |l I'TIC.

5 q"-lg

Ay

Ay, “x

0,5 12

0,76 1,132

1,0 1,07
=0,75 < 1

18,2+ 510*

fuz

fu=

185

384 E-J, 384 2,1-10°-2996
1
—.510 = 2,76cM

2,76¢cM = 2,55cM => yci0BUe KeCTKOCTHU BbINIOJIHSETCA

Hns  Oanoxk Hactuina mnpuHHMaeMm JaByTaBp Ne23Bl,

UMEIOIIHUN

ClIeyIOINe

reomerpuueckre xapaktepuctuku: W,=260,5 CM3, J=2996 CM4, h=230 mMm, A=32,91 CM2,
b=110 MM, S=5,6 MM, t=9 MM, cOOCTBEHHEII Bec M=25,8Kr/M.

2.2. PACYET U KOHCTPYUPOBAHUE I'TABHOM BAJIKH.

[Ipu pacyere 1 KOHCTPYMPOBAHUU COCTABHBIX OAJIOK, SBJISIOMINXCS TTIABHBIMU OaiKamMu

0aJIOYHOM TUTIOMIAIKH, HEOOXOIMMO PEIINUTh CIAEAYIOIINE BOPOCHI:

NogkrwbdpE

Br160p pacueTHOl cXeMbl OallKu ¥ ONpeAeIeHUe BHYTPEHHUX YCUITHH.
[TonGop 1 KOMIIOHOBKA CEYCHHSI COCTAaBHOM OaJIKH.

[IpoBepka MPOYHOCTU B CEUCHUSIX OATKU.

HN3MeHenne cedeHus COCTaBHOM OaJIKH I10 JINHE.

[IpoBepka xecTKOCTH OATTKH.

[IpoBepka u obecrieueHre 00Mmel YCTOMUYNBOCTH OAJIKH.

[IpoBepka u obecrieueHre MECTHON YCTOMYHUBOCTH 3JIEMEHTOB OAJIKH.
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8. Pacuer nosiCHBIX COEAUHEHUIA.
9. Pacder u KOHCTpYHPOBAHHE Y3JIOB U CTHIKOB TJIABHOW OaJIKH.

2.2.1 ONPEJAEJEHUE BHYTPEHHUX YCHUJINM.

PacueTnyro cxemy TiIaBHOW Oajku NMpPUHUMAaeM B BHUJIE Pa3pe3HON IIAPHUPHO-OMEPTOM
Oanku. YuuThIBasl MPUHATHIN 11ar 0ajgok HacTuia lg,=71cM, onpeaenseM, 4To UX KOJIUYECTBO
N=22 wtyk. T.k. N"=22>5, TO IPUHUMAEM UX 3a PABHOMEPHO paclpeieeHHYIO0 Harpy3Ky.

Puc. 2.4 Pacuernas cxema

HopmaruBHOe 3HaueHHE Harpy3Kku, ACHCTBYIOLICH Ha TI1aBHYIO OalKy:
a5 = @u U+ Guace "L+ gou - 1) - g = (2500- 5,1+ 62,8+ 5,1+ 36,34-5,1)-1,02 =
13520,73 krc/m
rae aqg = 1,02
Pacué€THoe 3HaueHne HArpy3KH, ICUCTBYIONICH HA TIIaBHYIO OAJIKy
ars = ("1 Yp1 + Guacr " L Vr2 + Gou " L+ ¥p2) - @ = (2500-5,1- 1,2+ 62,8- 5,1
1,05+ 36,34-5,1-1,05) - 1,02 = 16147,51 krc/m
rae yr1 = 1,2,
Y2 = 1,05— m1st MeTaNTMYeCKUX KOHCTPYKIIUHA.

_qrp " L? _ 1614751 152

Mmax -

= 454149 kr - m

8
grs- L 16147,51-15
Qmax = —5— = z = 121106 kr

. My _ 45414900
™R,y 32501

= 13974cm3

2.2.2 IOJIBOP CEYEHHUA COCTABHOM BAJIKH.

Buyrpennue ycunus, Bo3Hukawomme B ['b, 3HauWTenbHBI, B peE3yJbTaTe 4Yero
UCTIOJIb30BaHUE TPOKATHBIX mpoduieid He mpaktuyHo. I[lostomy I'bB  mpoektupyercs
coctaBHOM. Kak mpaBuio, cocTaBHble OalKd IPOEKTUPYIOTCS CBapHbIMH, a CEUYCHHE
COCTaBHBIX 0aJIOK HAallOMHHAET CEYCHHME MPOKATHBIX JIBYTaBPOB: OJUH BEPTHKAJIBHBINA JUCT
CTaJM 00pa3yeT CTEHKY JIByTaBpa, 1Ba TOPU30HTAIBHBIX JIUCTA 00pa3yroT ero nojku. Mcexons
U3 TIOJTYYEHHBIX NaHHBIX Toj0upaeM mnpokarHelii aByTaBp 100b4, HO maHHBIA AByTaBp
ABJIIETCS CIEL] CEPUEU U IPUMEHSTh €0 HE IIPAKTHYHO.
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Onpeodenenue pazmepos cmeHKu
OnpeaensronuM B KOMIIOHOBKE cedeHust ['b sBisieTcss mogbop pasMepoB CTEHKH Oaiku —

BBICOTBI U TOJIIIIMHBI.

Bricota I'b, OCHOBHYIO0 4YacThb KOTOPOMl COCTAaBISE€T BBICOTA CTEHKH, OMPEACISIETCSA IO
HKOHOMHUYECKUM COOOPaKECHHSIM, KECTKOCTH OAlKU M JOMYCTUMOH CTPOHMTEIBHOH BBICOTE
KOHCTPYKLUHU MEPEKPBITHS.

TonmuHa cTeHKH OaJKM TaKXKe ONpEAeNsIeTcs HECKOJbKUMHU  (akTopamMH H
COOTBETCTBEHHO HMMEET HECKOJbKO 3HAYEHUN — MUHUMAJIbHOE, IPUHUMAEMOE W3 YCIOBHS
paboret I'b Ha KacaTenpHBIC HANpsDKEHHUsS, UM palMOHAJbHOE, TPHUHUMAaeMoe W3
SKOHOMUYECKHUX COOOpaKeHHIA.

1y
Iﬁflé,

,_A.Lli,
te
b,

Puc. 2.5 I'naBuas Ganka

[IpenBapuTenbHOe 3HaU€HUE BBICOTHI OAJIKM MPUHIUMAEM PaBHBIM:

1 1
h —E-L —E- 15 =1,5m = 1500MMm
HpeI[BapI/ITeJIbHOG 3HAYCHHUEC TOJIILMHBI CTCHKHW IIPUHUMAEM paBHBIM:
3.
tw =7 +m = 11,5MM

[Tpuaumaem o I'OCT 19903-74 t,=12MmMm.
OnTuMalbHYIO BBICOTY OaJIKH OIpenesseM 1mo GopMmyIe:

Wi, 13974
howr = k = 1,15 = 124cM = 1240MM
tw 1,2

HaumeHnbliias pekoMeH1yeMasi BhicoTa 0aiku h omnpenensercs )KeCTKOCThIO OalKH - ee
IPOIOJIBHBIM IPOTHOOM (BTOpOE MpeaesibHOe cocTossHuE). st Oanku paBHOMEPHO
Harpy>kKeHHOH 10 JJIMHE:

L 5 R,L [L] g5 5 3250-1500 400 13520,73
™24 E [f] qrs 24 2,1-106 16147,51

[1/]=400;

E=2,1*10° kr/cM® — MOJTyITh YIIPYTOCTH CTAIIH;

Ry =3250 Kre/em® — pacdy€THOE CONMPOTHUBIICHHE MaTepraja OalKu 1Mo MpeAesTy TeKYIEeCTH.

162cm
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CpaBHMBas MOJTyYeHHbIE JaHHbIE, IPUHUMAEM BBICOTY OaKH, OJIN3KYIO K ONITUMAIIBHOM C
y4eToM copTaMeHTa JIUCcToBOM ctaimu h=170 cm. JIuct npuHUMaeM He OKAaHTOBAHHBIM.

yTO‘IHeHI/Ie TOJIIIUHBI CTCHKHU

o3 Qmax __ 3-121106
W=2-h-Rs-y. 2-170-1885-1
Ry = 0,58 R, = 0,58 3250 = 1885 kr/cm?
HaiineM TonmuHy CTEHKH W3 YCIOBHS HE TOCTAHOBKHU MPOIOIBHBIX pedep KECTKOCTH:

o Ry _170 | 3250
w=, JE 55 Jz1-100  otM

[Ipuaumaem o copramenry t,, = 14MM.
Onpeoenenue pazmepos noiKu

t =0,57cm

TonmuHy MOJNKK NPUHUMAaEM He Ooiiee 2-X/3-X TONIIMH CTeHKH, HO He Oosee 30 MM:
tyr = 20 MM

IuprHa MonKu r1aBHON OAJIKU ONpeenseTcs u3 TpeOyeMoro 3Ha4eHus TUIoIaan
cedeHns noyiku. PopMyiry Ul ONIPEENeHNs IIOMAAN CEYCHHs] OAHON IOJIKHA MOKHO
NOJYYHUTh U3 U3BeCTHOI popmyiel LlTeitHepa, KOTOpast MO3BOJSET OMPEAEIIATH MOMEHTHI
WHEPIHMH CIOKHBIX OTHOCUTEIBHO OCEH, HE COBMAIAIOIINUX C HEUTPATIBHOM OChIO BCETO
CEYCHMUS:

2
ho
Iy, = 2 []fo + As- (7) ], DI
J'? — TpeOyeMbIii MOMEHT HHEPIIUH CEUCHHUS IBYX MOJIOK OTHOCHTEIIBHO HEHTPAIBLHON OCH
Oakwu;
Af —IuIomaab CEUYEHUs OJIHOM MOJIKHY;
ho/2 — paccTosiHue OT HEHTpaIbHOM OCH OaIKK 10 COOCTBEHHOMN OCH IOJIKH.

BBI/I,Z[y MaJIOCTH 3HAYCHHUA, MOMCHTOM I/IHepI_[I/II/I CCUCHUJ ITOJIKHU OTHOCUTCIBbHO
COOCTBEHHOM OCH MOYKHO TTPEHEOPEYb.

Pacuer npoBogum o hopmyie:

_2gy

TpeOyeMblii MOMEHT HHEPIIMH CEUCHUS OHOM IMOJIKA OTHOCUTEIIBHO HEHTPAIbHON OCH
6aJIKI/I OHpe,Z[G.HI/ITC}I KakK paBHOCTB MG)KI[y TpGGy@MBIM MOMCHTOM I/IHepL[I/II/I BCEIro CCUCHUs
O0ayku ¥ (haKTHIECKUM MOMEHTOM MHEPIIMH CTCHKU OaJIKH:

]pr = ]Tp — Jw, THE

Jy —MOMEHT WHEpIHH CEYCHUS CTEHKU OallKH;

Jip- TpeOyeMBIii MOMEHT HHEPLIUU BCETO CEUEHHS.

J
Wy = ypr , BBIPa3MM OTCIOJIa MOMEHT MHEPIIHH:
Wy, -h 13974174
]Tp = 2 = > = 1215738cm*

MoOMEHT uHepLHU CTEHKU OaJKU ONpeesnsieTcss Kak MOMEHT MHEPIUH MPSIMOYTOJILHOTO

CCUYCHUS:
tw-h3 1,41703
Jw = lew = = 573183CM4;

Jt,y = Jrp — Jw = 1215738 — 573183 = 642555cm*;

27, -642555
Ap = = ZOI2O00 _ 43 44 oM,

2
h§ 1722
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Af _ 4344
Tonmmuua nucra npussTa tr =2cMm, by = tf =— = = 21,72cwMm.
f

bs > 21,72cM
bf > 20cMm

bes L1740y
=70~ 10 M

[To T'OCT 82-70 npuHuMaeM MWUpHUHY JKcTa cTaiu 220 MM.

VcioBHAs THOKOCTb CTEHKHA

Tt Ry 170 | 3250
Yty E 1,4 ./2,1- 106

IIpoBepka MECTHOM YCTOMYMBOCTH CKATOM IMOJIKH:

b E
2l <05 |—;
tr Ry

bf—t 22-1,4
bef = % === =103cm;

10,3 2,1-106
— <05 |[=/—;
2 3250

5,15<12,7

VYcnoBue BRIMOMHAETCS, HO ¢ O0bIuM 3amacoM. [londepem Gosee panroHanbHbIE

b
pasMepsl oNKH. JIJIA 3TOTO BEIPA3UM COOTHONICHHE —=

bef 5. |[E 5. [2 106—127
£ ’ 3250
y
besf be—t, br—14
tf_ Z'tf B Z'tf
4

IpumeMm Af = 44 cM?, by = X, Torna ty = -
bf—1,4 x-—1,4
= <12
2- tf 2-X
x?—=1,4-x—1056 =0
PemmB ypaBuenue, nonyunMm X = 33,2. [Ipumem no copramenty by = 32 MM, Torna

tr == =1,375 ~ 1,4 MM.
ef < 0 5
te \‘Ry

32
be—tyw  32-1,4

IIpoBepum ycnoBue.

ber =~ = —= = 15,3cm;
153 <0,5- 2,1 106;
1,4 3250
10,93 <12,7

VY cioBHe BBINOIHACTCS, 3HAYHUT, IPUHATHIE pa3Mephl TNIAaBHOW OAJIKU YIOBIETBOPSIOT
YCJIOBUSIM MECTHOW YCTOMYHUBOCTH.

Nmeem crnenyromee cedeHre TaaBHOM OanKu:
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Puc.2.6 — CocraBHoe ceuenue ['b

F€0Mempull€CKM€ XapakmepucmuKku ce4ernus

Ay = 1,4%170=238 cm?
As= 32%],4=44,8 cm?
A = 238+2%44,8=327,6 cm?

bf-tf3 321,43
Jo = L = B _ 7 300t
12 12
tw-hw3  1,4-1703
J2 = = = 573183cm*
12 12
tf-bf3 14323
Jyr = L2 = 2222 = 3822,93cu*
aw-tw?  170-1,43 4
]yz == = - 38,9cMm

171,4

Jo= (et (2) - 41) -2+ = (7.32+ (222) - 448) - 2 + 573183 =

1231264cm*
Jy =Jy12+],, =382293-2+389 = 7685cm*

2 2
Iy = (]xl + (%) -A1> ‘2= (7,32 +(22) -44,8) +2 = 658081cm*

tw-hw3 1,4-1703
Jp =2 = = 573183cm*
12 12
2- 2:1231264
o= 2l o 2120 44959 oS,
h 172,8
2: 2:-7685
W, =25 = = 480 cm®
bf 32
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2.2.3UBMEHEHUE CEYEHMUSA BAJIKHA 11O JJIMHE

[TockonbKy M3rnOaONINii MOMEHT YMEHBILIAETCS OT CEPEANHBI K ONOpaM OaJIki, TO BMECTE
C HUM YMEHBINIAIOTCS U HOpMaJlbHbIE HanpsbkeHus. [lonepeuHoe ceueHne 6anku Ha omopax
MO’KHO YMEHBIIUTH B IIESIX SKOHOMHHM MaTepuaina. Fi3MeHnTh ceueHne OaaKu MOXKHO,
YMEHBIIMB BBICOTY WJIN TOJIIUHY CTEHKH, IIUPUHY WIH TOJIIMHY NOJKU. B cBapHBIX Oanmkax
HanOoJee pacIpoCTpaHEeHO YMEHBIICHUE MINPHUHBI TTOJKH. [Ipr 3TOM 0CTaroTCs MOCTOSITHHBIMU
BBICOTA U TOJILIMHA CTEHKH U TOJIIUHA MOJIKH, YTO YJ0OHO MPHU BBHIOJTHEHUH CBAPKH
HOSICHBIX JINCTOB JIPYT C APYTOM.

[Ipu paBHOMEpHO pacmpeaeieHHON Harpy3ke Hanboliee BHITOTHOE MO PACXOY CTAJH
MECTO N3MEHEHHSI CeUCHHUS TI0SICOB OHOINPOJIETHOI CBapHOW OanKyu HaXOJUTCS Ha
paccrostuuu 1/6 mposnera 6aaKu OT OMOPBHI.

Onpeodenenue 6HympeHHUX YCUIULL

Ycunus B Ce4eHUH, PACIIOIOKEHHOM Ha paccTosiHuM |/6 mposera 6amku OT Ormopsl,
OIIpENENAI0TCA 1O AMI0PaM.

Puc. 2.7 —PacueTHas cxema

L 15 p
*T6 "6 M
qrg * x> 16147,51 - 2,52
M ax =Rr6-x—T= 121106 - 2,5 — > = 252306 KT * M
gL 16147,51-15
R = 7= 3 = 121106 kr

Ymenvwiennuwiii nosac oanxku

[Imomans yMEHBIIEHHOTO CEYEHUS 110sICa IPUHUMAETCS U3 YCIIOBHS IIPOYHOCTH HA
pacTsLKEHHE CBapPHOIO 1IBA, CTHIKYIOIIETO Pa3IMYHbIC CEYEHU MosAca. B 3ToM cirydae CThIK
pactanytoro nosica I'b BEIMOTHSIOT MPSIMBIM ¢ PY4YHOH cBapkoi 6e3 pu3nueckoro KOHTPOIISA
Ka4yecTBa.

( by _Apr
TP tf
) bpr > 20cMm

bf, 201-h=01-170 =17 cm
(b, =05 b =0,5-32=16cm

Pacyer cTBIKOBOT'O CBApHOI'O COETMHEHUS B PACTAHYTOM IOSICE U3TMOAeMOro JIeMEHTa
MO>KHO MPOU3BOIUTS MO ceayromiei popmyre:
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M,
W_'r’p = Rwy “Ye
rae M=M, —n3rubaromuii MOMEHT B MecTe U3MeHeHus ceueHus ['b;
W;p — TpebyeMblii MOMEHT CONPOTUBIICHUS H3MEHEHHOTO CCUECHHS;
R,,, — pac4eTHOE CONPOTHBIIEHUE CBAPHOTO CTHIKOBOTO HIBA IO MPEENY TEKY4ECTH:
Ry, =0,85-R, = 0,85-3250 = 2762,5 Krc/cm?

M, 25230600
Ryy v 2762,5-1
, Wip-h  9133-172,8 4
Jrp = > = > = 789091 cm
]}Tp = Jip —Jw = 789091 — 573183 = 215908 cm*
o 2¢Jf, 2-215908
A = = =

T hZ 171,42
, _A]'c_14,7_105
pr_tf_ 1,4 ™
(b}Tp > 10,5cm
b}Tp > 20cMm
| b}Tp > 17cMm
\ by, = 16cm
[To T'OCT 82-70 npuauMaem mupuHy aucta ctanu 200 M.

Wy, = = 9133 cm3

2

4,7 cM

Puc. 2.8 —CocraBHue ceueHue TIIaBHOM Oaiku

Nmeem crienyromee cedeHre TaaBHOM OanKu:

Ay = 1,4%170=238 cm?
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As=20%1,4=28 cm?
A = 23842*28=294 cm?

bfrtf3 201,43
Jo =L = = 4,57cm?
12 12
tw-hw?  1,4-1703
Ji2 = T = 573183cm*
__tfbfr® 1,420 4
Jy1 = Tt 933cMm
hwtw3  170-1,43
Jy2 = = = 38,9cm*

12 12
171,4

h 2
Ix = <]x1 + (?0) 'Al) 24 = (4;57 + (T
]y :]yl 2 +]y2 =933-2+ 38,9 = 1905 cm*

2
) : 28) -2 + 573183 = 984484 cm*

2- 2:984484
Wx = % = W = 11394 CM3.
2: 2:1905
=25 2198 _ 90,5 cu®
bf 20

2.2.4 ITPOBEPKA )KECTKOCTH I''TABHOM BAJIKH.

Pacder BegeTcs mo BTOpOM rpynmne NpeaesibHbIX COCTOSIHUM, TOATOMY YYHUTHIBAEM
HOPMAaTHBHOE 3HAYCHUE HArPY3KH Org =13520,73 kr/m. f<f,.

2.5m Y Sma 7.5m
£
1,25m , 1,25m, 2,5m - 2,5Mm Y
7
Mx 0
116194
211261
338018
380271

3,75

Puc. 2.9 —I'naBHag Oajika ¥ JTMHUU BIASTHUS

J=1231264 cm* 1=500cM
J,=984484 cm™; I'=250 cm
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[
f_@jMf'Ml'dZ

250
f=z 21106984484 (62,5-11619400 - 4 + 125 -21126100) - 2
500
T 2,1-106 - 1231264
- (125-21126100 + 4 - 250 - 33801800 + 375 - 38027100) - 2
= 0,224 + 3,268 = 3,49cm
1 1500
fu =200 Y= 700 = 3,75cM

3,49 cm < 3,75cMm

[IpoBepka nmporuda Oanku BHITOIHIETCS.

2.2.5 ITPOBEPKA ITIPOYHOCTH U YCTOMYUBOCTHU

IlposepKy npounocmu no HOPMATbHBIM HANPANCEHUAM DIIEMEHTOB, U3TH0AEMBIX B

OJIHOI U3 TJIaBHBIX MIOCKOCTEH, ClIeyeT BBIMOIHATH MO (hopMyIie:

Mmax < 1

I/mein ) Ry “Ye
45414900
<1
14251-3250-1
098<1
HpO‘IHOCTB TJIABHOM OaJIKH 11O HOPMaJIbHBIM HAIIPAXKCHUAM oOecrieuena.
Henonanpsixkenue B rinaBHO# 6anke 2% yIOBIETBOPSIOT TPEOOBAHUSM HOPM.

Hpoeepxa RPOYHOCMU RO KacameélibHbIM HaAnpa);cenuim 3JICMCHTOB, M3rH0acMbIX B

OHHOﬁ N3 TJIaBHBIX HJIOCKOCTCI‘/'I, BBITIOJIHACM IJI1 U3BMCHCHHOT'O CCUCHU A .
1A
Qmax * Sx

= <
]x,'tw'Rs'YC =1
Q — MakcuMaIbHOE MO JUTHHE OaTKK 3HAYCHHUE TIOTIEPEYHOM CHJTBI;
Jx'— MOMEHT MHepLHY ceueHus OaIKK, B KOTOPOM BO3HUKAET IONEPEUHas CHJIa, I
W3MEHEHHOI'O CEUEHHS,
S.' - cTaTMYeCKHii MOMEHT U3MEHEHHOIO MOJTyCEeUeHH s OalIKU, OTHOCUTEILHO OCH,
IIPOXOMSILEH Yepe3 HEUTPAIBHYIO JINHHUIO;
ty — TOJIIIMHA CTCHKHU OaJIKH.

171,4 172,8 172,8
= 20-1,4-T+ 1,4--—-T = 7625,1 cm3

2
121106 - 7625,1

= <
984484 -1,4-1885-1
036 <1
[IpouyHocTh Ganku Mo KacaTeabHBIM HAIMPSHKEHUSIM 0OeciedeHa.

C hy h

T

Ilpogepka npounocmu na coemecmuoe oelicmeue KacamenbHvlX U HOPMATbHbIX
Hanpaxycenui:

[To Bcelt ayMHE r1aBHOM OaNKH (32 UCKITIOUEHHUEM CEYCHUH, B KOTOPhIX M niu Q paBHBI
HYJTIO), U3rH0al0KUi MOMEHT U TIONIEpEYHasi CHJIa ICHCTBYIOT COBMECTHO. [loaTomy, moMumo
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pa3fenbHBIX MPOBEPOK HA HOPMAJIbHBIEC U KacaTelbHbIe HAPSHKEHUS, HE0OX0uMa IpoBepKa
COBMECTHOTO JICUCTBUS 3THX HAMPSKEHUM, IPU KOTOPOH ONPEAEIAIOTCS TPUBEICHHBIE
HaIpsOKEHUS.

0,87
Ry “Ye
Ox- HOPMAJIbHBIC HAIIPAKCHUA B Cepe,Z[I/IHHOI\/'I IJIOCKOCTU CTCHKHU, IMapaJIJICIIbHBIC K OCH
Oakwu;
Oy=Oloc - HOPMAJIbHBIC HAIIPSAKCHUS B CGpGZ[HHHOfI IIJIOCKOCTHU CTCHKH,
MepPHEHINKYISIPHBIE OCH OaJIKH, ONIpeaessaeTcs 1mo Gopmyie;
Tyy - KacaTeIbHOE HANpPsDKEHHUE, BOCIIPHHUMAEMOE CTEHKOM.

-\/a,?—ax-ay+a§+3-rfy£1

Puc. 2.10 — Cxema

1) CoBmecTHOE ACHCTBHE HOPMAIIBHBIX M KacaTeIbHBIX HAIPSHKEHHUI Ha PACCTOSHUN
0,71 M oT onopsI:

_ qfglx  qfyx®  16147,5115:0,71  16147,51:0,712

M0‘71 = 2 2 2 2 = 81916KF M
_ M, 8191600 . r
=Y T ogaags O T I o
_F
Oloc = lef “ty,
-1
F=2 Ryg=2 B BH_ ol =220391 -51 = 11239,9xr

2
lyy=b+2t;=11+2-1,4=138cm
F 11239,9 Kr

o =11, 138-14 cMZ

_ Qx " Sx
Tyy = -
Jx - tw
Qo071 = Qmax — 16147,51- 0,71 = 121106 — 11465 = 10964 1kr

’ 1} hO hw hw 3
Se=bpt'y — 4ty o =20-14:857+14-86,4-43,2 = 76251 cm

— KacCaTeJIbHO€ HallpAXeHHue

2
QS _109641-76251  xr
S, 98448414 BYE
0,87
-\/a,%—ax-ay+a§+3-r,%ys 1
Ry “Ye

0,87
—_— 2 __ . 2 . 2<
2750 V7192 — 719 -582 + 5822 + 3-6072 < 1
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0,33<1 —npounocTb ceueHus I'b Ha coBMeCTHOE NEICTBIE HOPMAIIBHBIX U KacaTeJIbHbIX
HaIpsDKEHUH obecrieueHa.

2) CoBMecCTHOE JIeHCTBHE HOPMAIbHBIX U KacaTeabHBIX HAIPSKCHUI Ha PaCCTOSHUN

1,42 M OT onopsI:
p P 2 2
ahgLx  qhgx? 1614751415142  16147,51-1,42
My 4y =2——+—= > - = 155691kr - m

M, 15569100

Kr
=Xy =27 864 = 1366 —
%= 7Y T T9g4484 M2

_F
Oloc = lef “t
F=2 Ryg=2" q‘s”z' bn _ Qe lgy = 2203,91 5,1 = 11239,9kr
lyg=b+2-t;=11+2-1,4=138cm
F 11239,9 KT
Oloc =1, t, 138-14 oM
_ Qx " Sx

Txy - ] Tt — KacCaTeJIbHO€ HallpAXeHHue
X w
Q1,42 = Qmax - 16147;51 ' 1,42 = 121106 — 22929 = 98177Kr
/ 0 hw hw
Siaz =Dyt 4ty 5o 7 =20-14-857+14-864-43,2=76251 cn’
_ Qx" Sy 98177:7625,1 KT

= 543 —
toy = 984484 - 1,4 oM
0,87

Ry “Ye
0,87

m-\/13662 — 13665824+ 5822 +3-5432 <1
0,41<1 —npounocts ceueHus ['b Ha coBMeCTHOE NEICTBIME HOPMAIIBHBIX U KacaTeJIbHbIX

HaIpsDKEHUH obecrieueHa.

.tW

-\/a,%—ax-ay+a§+3-r,%yS1

3) CoBMecTHOE JIeHCTBHE HOPMATbHBIX M KaCATCIbHBIX HAIPSHKCHHI Ha PaCCTOSTHUN

2,84 M OT OomnoOpHI:
p P 2 2
ahgL'x  qhgx?  16147,51-15-2,84  16147,51-2,84
b~ _Tb- — — = 278822kr - M

Mzg4 = 2 2 2
_ My 27882200 . K
=Y T 1231204 OO T M2
_F
Oloc = lef “t
-1
F=2 Ryg=2" q‘s”z B = ggn - lgn = 2203,91 - 5,1 = 11239,9kr
leg=b+2t;=11+2-1,4=138cm
_F 112399 _ &r
Ol = t, 138-14 oM
_ Qx " Sx

— KacCaTeJIbHO€ HallpAXeHHe

Txy = )
]x tW
Q280 = Qmax — 16147,51 - 2,84 = 121106 — 45859 = 75247«kr

Se=bpty 0y M e 4857414864432 = 9065 em?
x—ftf 7+tw7r— ) ) +r ) ) - cM
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Q,'S, 752479065 KT
Tyy = = 396—
YT T t,  1231264- 1,4 cm?

0,87 5 ) 5
—Ry_)/c-\/ax — 0y " 0y + 0y +3'TxyS 1
0.87 \/19572 — 1957 -582 + 5822 +3-3962 <1
3250

0,5<1 —npounocTts ceuenus I'b Ha coBMEeCTHOE IEMCTBHE HOPMAIBHBIX U KaCaTEIbHBIX
HanpsHKeHUH obecrieveHa.

Ilposepka npounocmu na deiicmeue 10KAAbHBIX HANPAHCCHUTL:
B mecTax onupanuns 0anok HaCTHIIA Ha TJIABHYIO OaJIKy BO3HHMKAIOT JIOKAJIbHbIE
HaIpsKCHUS.

Oloc < 1
Ry'yc
__F _ 112399
Cloc = t, 138-14 oM
-1
F=2 Ry=2 -y = qgy - lgy = 2203,91 - 5,1 = 11239,9kr
lg=b+2-t;=11+2-1,4=138cm
582
— <1
3250 - 1
0,18 <1

[TpouHOCTh CeucHMsI OAKM B MECTAaX BOBHUKHOBEHUS JIOKAIBHBIX HAMPSKEHHUH
oOecrreueHa.

Ilposepka obuieit ycmoituueocmu

[TpoBepka oO1mielt yCTOWYUBOCTH TJIABHOW OAIKK OCYIIECTBIISIETCS B COOTBETCTBUH C
TpeboBaHusIMU HOpM. [IpoBepky o0I1el yCTOWIMBOCTH MOKHO HE MPOBOIUTH, €CITH
co0Jro1eHbI TPeOOBaHUSI HOPM:

- MpU Nepeayue Harpy3Ku 4epe3 CIUIONTHOM KeCTKUN HAaCTHII, HEMIPEPBIBHO
OTIUPAOIIUIICS HA CHKATHIN MOSIC OAJIKU M HAJIC)KHO C HUM CBSI3aHHBIM;

- TP OTHOIIEHUH PACUYETHOU JUTMHBI OATTKU K IIMPUHE CKATOTO MOsICca, HE
MPEBBIIIAIOIIEM HOPMAaTUBHBIX 3HAYEHUH, JIJIs1 00K CHMMETPUYHOTO JIByTaBPOBOT'O CEUEHUs
U ¢ 0oJiee pa3BUTHIM CHKATHIM MOSCOM, JUIsl KOTOPBIX IIMPHUHA PACTIHYTOTO TOSICA COCTABIISET
He MeHee 3 /4 MUPUHBI CKATOTO Tosica.

1 .
Haubonbiee 3HaueHue %f, IpU KOTOPOM HE TpeOyeTcs pacueT Ha YCTOWYMBOCTD

CBapHBIX OAJIOK B Cllyyae MPHIJIOKEHHs Harpy3KH K BEpXHEMY MOsICy OalKH, OlpeiesieM o
dbopmyre:

Pacuer Ha o0m1yto yCToﬁqHBOCTL BEJIETCSI COTIacHO NMyHKTY 8.4.4 [1].

3250 ~ 0116
T 24 2,1-10°

b
Awp = 0,41 + 0,0032 - —+ 073 0,016 - )—f
tr £/ hg

3a pacueTHyIO JUTMHY OalIKU cIeAyeT IPUHUMATh PACCTOSHUE MEXY TOUKaMU

3aKpeIUIeHUs CKATOro MosAca OT MOMEPEYHbIX CMeleHn. B TaHHOM citydae 3a pacueTHyIo
nuHy I'b cnexyer mpuHATH mar 6anok HacTHIIA.
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HpI/I 3TOM AOJI?KHBI BBIITIOJIHSTHCS CHGI[YIOH[I/IG YCHOBI/IH:
b
15 < — < 35
te
be 20
2 —1429=15
t; 14
1
ho 171,

by =30 ~ 87

<6

A
gI&

[E=
N

Tax kak yclIoBHE HE BBITIOJIHIETCS, ONPEAeTsieM O0IIYI0 YCTOHIMBOCTE TI0 hopmyie:

<1
(Pb'ch'Ry'Yc
rae @p — Kod(pPUIMEeHT YCTOWYNBOCTH TIPH U3THOE, onpeaensercs 1mo npwi. JK u 3aBUCUT
0T KO3 pHIHEHTA P4

npu ¢, > 0,85, @p, = 0,68 + 0,21 - ¢, = 0,68 + 0,21- 0,85 = 0,86 < 1

X

I, h E
_ y 042
Q=¥ = ()2 —
! Ix lef Ry
_ 5 9. 1905 <171,4>2 21-10° o
P1= 2% 984484 '\ 771 3250

rae W - koadHumeHT, BEIMUCISIEMBINA coryiacHo TpeboBanmsim XK.3 [1].
Y=2254+007-a=225+0,07-0,1= 2,26

_g (1ef-tf)2 1+a-t3’v g (71-1,4 )2 1+85,7-1,43 —ooa
*=°"\h, by be-2) ~ © \171,4-20 20-1,4% )

a=05-hy=05-171,4=85,7cm

[IpoBepum ycnoBue:
25230600

0,86-11394-3250-1

=0,79<1

VY cnoBue BBITOTHAETCS.

Ilposepka mecmnoii ycmouiuueocmu cmeHKu
[TpoBepka u obecrieueHne MECTHON yCTOWYMBOCTH CTeHKH ['b BBITIONTHSIETCS B
3aBUCHUMOCTH OT 3HAYCHUA yC.HOBHOI\/'I FI/I6KOCTI/I CTCHKHU, KOTOpAasA ONpCACIACTCA 11O

cnenyromen Gpopmyie:

A__hw R, 170 | 3250 47832
Y t, E 14 (21-106 7 ’

3Ha4yeHHe YCIOBHOW TMOKOCTH CTEHKU MPEBBIMIAET 3.2, MO3TOMY CJIelyeT IPOBEPUTh
YCTOMUMBOCTB CTEHKU Oanku. [Ipy 3TOM ciieayeT ycTaHaBIMBATh IONEPEYHBIE OCHOBHBIE
pebpa kecTKoCTH coryiacHo TpedoBanusam 1. 7.10, 7.12 u 7.13 [1].

PaccTosiHre MexX 1y OCHOBHBIMHU MOTIEPEYHBIMU peOpaMU HKECTKOCTH HE TOJKHO
npespmath 2-heg mpu 4, > 3,2:

a<2-hy=2-170=340(cm).

Paccrosinue Mexay pedpamu )KeCTKOCTH MpUHUMaeM 2,13 M— pacctosiHue paBHOE 3
maram bH.

Ilepevlii omcex:
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MecTHYI0 YCTOHYHMBOCTb CTEHKH NMPOBEpUM B 1-M oTceke. T.K. JuInHA OTceka 0OJbIle ero
pac4eTHO! BBICOTHI 8> Ng , MECTHYIO YCTOWYHMBOCTH CTEHKH MPOBEPSIEM Ha PACCTOSHUU
a—0,5-he=213-0,5-1,7 = 1,28m ot onopsl. M3rubaromuii MOMEHT U NonepeyHas
CHJIa B 3TOM CEUEHUH OyIyT paBHBI:

M, = argLlx  apgx> _ 16147,51115-1,28 _ 16147,51:1,28°

2 2 2

= 141788 kr'm

gt L
=B~ P .= —gP oy = _ . —

Q, = > Arg " X = Qmax — qrg " X = 121106 — 16147,51 - 1,28 = 100437kr

DaKkTUYECKUE 3HAYCHUS HAIIPSKECHUN:

_M, 14178800
=77 Y = T9g4484 = oM?
__F _ 112399 o w
Tloc =t 13814 o om?
Q 100437 Kr

= = =422 —
YT hy, 14170 M

Onpenenym KpUTHYECKUE 3HAUECHUSI HAIIPSHKEHUH.

IIpu 0, # 0 mpoBepky cTeHku 1o Gopmyie (80) cieayeT BBHIIOIHATH B 3aBUCHMOCTH OT
a a
suadenns —. [pu orHOmenun — =1,25> 0,8 mposepky 1o dopmyne (80) [1] cienyer
ef ef
BBITIOJIHATH JIBAXK/IbI:

1) pu 3HAYCHUH O, BEIYKCICHHOM 110 opmyiie (81) [1] ¢ yuerom TpeboBanmii 8.5.4 [1]
¥ IPH TAKOM 3HAUECHUU Oy o 110 opMyre (82) [1], koraa mpu onpeneneHuu

KO3 PUITMEHTOB €; U €, BMECTO pa3Mepa a npuHar ai = 0,5a=106,5 npu 0,8 Shi =1,25<
ef
1,33;
Cer " Ry
2%
Ce —omnpenensiercst u3 Tad.12 [1] u 3aBUCHT OT 0.

5 by’ tf’3_08 20 (1,4)3_009
=F h,) \t,] 7 170 \1,4)

[Tpu moMomy THHEWHON HHTEPIOSIIUN Hax0 UM Cer=30.

Ocr =

_ Cer' Ry 30-3250 4267 KT
Cr T T T arer o
C1°Cy" Ry
Olocer = —
A
rzae ¢; —Kod(., ornpen. o tadi. 14 B 3aBUCUMOCTH OT:
I{ a; 1065 0.63
44 4 hy, 170 7
T — 1,0422L — 1,04 28 _ 008
Lp_ hey T T70 T
€, —K03@., onpes. 1o Tabi. 15 B 3aBHCUMOCTH OT:
a,
— =10,63
CZ = 1,56 {h’W
6 =0,09
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¢i-c; Ry  44,5-156 3250 KT

Oloc,er = E - 4,782 98 cM?2

a
2) IpY 3HAYEHMSAX Oy U Ojoc ¢y, BRIYMCIECHHBIX IPU (PAaKTHYECKOM 3HAYEHUU h—ef; P 3TOM

ko3 durueHT ¢, B popmyiie (81) [1] cnenyet onpenensats mo Tadumie 16 [1].

c."R
G = ST
A5
Cq —omnpenensiercs u3 1ab.16 [1] u 3aBucuT ot hi
ef
[Tpu momoIy TMHEHHOW UHTEPIOISIIIUN HaXOuM Cer=47,1.
Cer "Ry, 47,1-3250 KT
Op = —— = >— =6700—
22, 4,78 cM
C1°Cy" Ry
Olocer = TZ
Ay
rze ¢; —Kod(., onpen. no tadi. 14 B 3aBUCUMOCTH OT:
( @2 s
_ 4 h, 170
e 104l =1,04- 13,8 = 0,08
L Res 170
€, —K03@., ompes. 1o Tadi. 15 B 3aBHCUMOCTH OT:
a
—=1,25
Cz = 1,56 {h’W
6 =0,09
ci"c Ry, 23,8-1,56-3250 KT
Oloc,er = — = 2 =528 )
22, 478 CM
3HaueHUE T, BO BCEX CIyUasX BBIYHCIISAEM MO (DAKTHUECKUM pa3MepaM OTCEKa.
0,76\ R
o = 10,3'<1+—2> —
u Afi
TJie L PaBHO OTHOIIICHUIO OOJIBIICH CTOPOHBI OTCEKA K MEHBIIICH:
213
=1,25

- 170
B 3250 478
N ~ 14 [21-106

riae d — MeHbIIas U3 CTOPOH OTceKa CTEHKU;
0,76 0,76 ) 1885

7. =10,3- (1 _.UZ) = = =103- (1 To57) i7e

PacueT Ha ycTOWYMBOCTH CTEHOK 6an01< CHMMETPUYHOTO CEYCHHUS, YKPETUIICHHBIX TOJIBKO
MONCepCeYHbIMU OCHOBHBIMHA pe6paMH JKCCTKOCTH, TP HAJIMYNH MCCTHOT'O HAIIPSIZKCHUSA
ciemyeT BhIMoJHATH o hopmyie (80) [1]:

2 2
(o} (o} T
<_x n A) n (_)
Ocr Uloc,cr Ter

Ve

KT
= 1263 —
CM

<1
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<1
. <
0,48 < 1
1124 , 582 422
\/(6 00+ 5281) *+ (1763) <1
- <
0,44 <1

B kpaliHux oTcekax mpoBepKa MECTHON YyCTOMYMBOCTH CTEHKH BBITIOJIHEHA.

Bmopou omcexk:
MecTHYI0 YCTOHYHMBOCTh CTEHKH NPOBEPUM BO 2-M oTceke. T.K. ArHa oTceka Ooublie
€ro pacdyeTHOM BBICOTHI &> Ne , YCTONUMBOCTD IpOBEpsieM Ha PaccTOsIHUU 3,41M OT OIOpBHI.
Wzrubaromuii MOMEHT M MoTiepeyHast Cujla B 3TOM CEYeHUH OyIyT paBHBI:
arglx  apgx® _ 16147,51-15:3,41  16147,51:3,412

M;; = S = > = 319090 kr'm
qrs " L
— 1I'b — P .= —agP .y = — . =
Q, = 5 drg " X = Qmax — qrg * X = 121106 — 16147,51 - 3,41 = 6604 3Kr
DaKTUYECKUE 3HAUCHUS HAMPSHKECHUM:
My, 31909000 85 = 2203 KT
=TT Y T 1231204 0 T oM
_F 112399 =87 KT
Ol = t, 138-14 oM
Q 66043 KT
T= =

= =277 —
ty-h, 1,4-170 cM?
OHpeI[eJII/IM KpUTHYCCKHUE 3HAYCHUS HaHpHX(eHHﬁ.
1)
Cer " Ry
Ocy = ————
A5

Ce —omnpenensiercst u3 Tad.12 [1] u 3aBUCHT OT 0.

s=p (2 (tf)g—os 52 (1’4)3—015
=F h,) \t,)] 7 170 \1,4)

[Tpu oMoy TMHEHHOW MHTEPITOAIUN HaX0uM Cer=30.

_ Cer'Ry  30-3250 426 KT
ST TR T areE o
C1°Cy" Ry
Olocer = —
A%
rze ¢; —Kod(., ornpen. no tadi. 14 B 3aBUCUMOCTH OT:
a; 1065 0.63
_aas hw 170
o 1, 04 =1,04- 13 = 0,08
P~ 170

¢y —K03(., onpen. o Taba. 15 B 3aBUCUMOCTH OT:
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1
—=0,63
Cz = 1,56 h’W
6=0,15
¢ cy Ry 4451563250 Kr

Oloc,er = E = 4,782 =9 M2

2)

Cer " Ry
A%
Ce —onpenensercs u3 1ad.16 [1] u 3aBucur ot hi

ef
[Ipu nomomy TUHEHHON UHTEPIOIAIUN HAX0IUM Cer=47,1.

_ Cer' Ry  47,1-3250 6700 KT
G =705 T a7z T o
w

C1°Cy" Ry
22
A
rzae ¢; —Kod(., ornpen. no tadiu. 14 B 3aBUCUMOCTH OT:

a _213_ ..
h, 170

Ocr =

o-loc,cr -

i —1o4le = 1,04 - 138—008
P~ e, 170

¢, —K03(., onpexn. o Taba. 15 B 3aBUCUMOCTH OT:

? 125
c, = 1,56 {hw -
5§ =0,15
ci-c;"R,  23,8-156-3250 KT

O'l = — = =
oc,cr ,1%/ 4‘,782 CMZ

3HaueHUE T, BO BCEX CIy4asX BBIYHMCIsAEM IO (PaKTHUECKUM pa3MepaM OTCeKa.

0,76\ Rs
Tcr=10,3'<1+ 5 ):
H A2
IJie {4 paBHO OTHOILIEHHIO OOJIbIIEH CTOPOHBI OTCEKa K MEHBIIICH:
213
= 1,25

T 170
3250, o
T 14 J21-10°

rac d — MenbImas u3 CTOPOH OTCEKAa CTCHKU,

— 103 ( 076) 5_103 <1 0,76) 1885 KT
o w) z 1,252) 4,782 cM?

Pacuer Ha ycTONYHMBOCTH CTEHOK 6aJ101< CUMMETPUYHOTO CEUYCHUS, YKPETIJICHHBIX TOJIBKO
MIOTIEPEYHBIMI OCHOBHBIMHU peOpamMu KECTKOCTH, IPU HATMYUN MECTHOTO HAIPSKCHUS
cieayeT BRIMOTHATE o opmynie (80) [1]:

2 2
(& n Gz_> n (L)
Ocr Uloc,cr Ter

Ye

<1
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2 2
S+ o) + () _
0,162 <1

049<1
Bo 2-m 1 6-M oTcekax npoBepka MECTHOW YCTOMUMBOCTH CTEHKH BBIIIOJHEHA.

Tpemuii omcex:
MecTHYI0 YCTOMYHMBOCTh CTEHKH IPOBEPUM B 3-M oTceke. T.K. IiuHa oOTceKa OOJIbIIe ero
pacueTHOM BBICOTHI 8> Ngr , YCTOMYMBOCTE MPOBEPSAEM Ha PACCTOSHUH 5,54M OT OIMOpBHI.
W3rubaromuii MOMEHT U TIOTIEpEYHas CUjla B 3TOM CEYEHUU OYIyT paBHBI:
arg’lx  apgX* _ 16147,511155,54  16147,51:5,54°

MIII = = 4‘23133 KI''M
p2 L 2 2 2
Qx = qFBT— qrs " X = Qumax — qhg - x = 121106 — 16147,51 - 5,54 = 31649kr

DaKkTUYECKUE 3HAYCHUS HAIIPSKECHUN:
My 42313300

=T Y T 1231264

KT
-85 = 2921 —
CM

__F 112399 o w
Gloc =L, 138-14 Com?
0 31649 Kr

YT, hy, 14170 cMZ

Onpenenum KpUTUYECKUE 3HAYEHUS HATTPSYKEHUIA.

1)
Cer "Ry 30-3250 KT
O = E =478z - 426 o
5 _C¢tc'Ry  445-1,56-3250 8742
loc,cr — E - 4,782 - CMZ
2)
Cer "Ry, 47,1-3250 KT
= T azer e
” =cl-cz-Ry=23,8-1,56-3250= 5 Kr.
foc,er 2z 4,782 cM?

3Ha4YeHHUE T, BO BCEX CIy4asiX BBIYUCISAEM M0 (PAKTUYECKHM pa3MepaM OTceKa.
103 (1 N 0,76) R 103 <1 4 0,76) 1885 126 KT
7. =103 = =10,3" . — -
cr e 22 1,252/ 4,782 cm2
Pacuer Ha ycTOMYMBOCTH CTEHOK 0AlOK CUMMETPUYHOTO CEYCHHUS, YKPETIIEHHBIX TOJIBKO

MIOTIEPEYHBIMI OCHOBHBIMHU peOpamMu KECTKOCTH, IPU HATMYUN MECTHOTO HAIPSKCHUS
cieayeT BRIMOTHATE o opmynie (80) [1]:
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Bo 3-M u 5-m oTcekax npoBepka MECTHOM YyCTOMYMBOCTH CTEHKH BBITIOJHEHA.

Yemeepmoiil omcex:

MecTHYI0 YCTOHYHMBOCTD CTEHKH NMPOBEPUM B 4-M oTceke. T.K. JuInHa oTceka 0oJIbIle ero
pacyeTHOM BBICOTHI & Ng , YCTOHUMBOCTD MPOBEPSIEM Ha PACCTOSHUU 7,67M OT OTOPHIL.
Wzrubaromiuii MOMEHT M TOTIEpeYHast CHUJIa B 3TOM C€YEHUH OyTyT PaBHBI

p P 2 2
arg’l'x  qpgx®  16147,51157,67  16147,51:7,67
MIV = -1b — B = - = 453915 xr'm
2 2 2 2
ke — qpg " x = 121106 — 16147,51 - 7,67 = 2745
Qx = 5 Grg "X = Qmax — qrg " X = ) 0/ = KT
DaKTUYECKUE 3HAUCHUS HANPSHKEHUM:

. MIII . 45391500 85 _ 3134 KIr
=TT Y T 031264 0 T oM?
__F 112399 w
Ol = t, 138-14 oM
Q 2745 KT
T =

= =12—
tw-h, 1,4-170 cM?
Onpenenum KpUTUYECKUE 3HAYEHUS HATTPSKEHUIA.

1)
C.r* R 303250 KT
O = C;_ev Y = T = 4267 o
Gy R, B 44,5-1,56 - 3250 _ KT
Oloc,cr — E - 4,782 - 9874@
2)
C.r* R 47,1 - 3250 KT
O = C;_ev Y = T 6700 —
Gy R, _ 23,8-1,56-3250 _ KT
Oloc,er = E - 4-,782 = 5281 cM2

3Ha4YeHHUE T, BO BCEX CIy4asiX BBIUUCISAEM 110 (PAKTUYECKUM pa3MepaM OTceKa.

0,76\ Rs 0,76\ 1885 Kr
Tor = 10,3-(1+ e )-:2= 10,3-<1+1252)
22 :

TRt
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Pacuer Ha ycTOMYMBOCTH CTEHOK 0AlIOK CUMMETPUYHOTO CEYCHHUS, YKPETIIEHHBIX TOJIBKO
HIONIEPEYHBIMI OCHOBHBIMHU peOpaMM *KECTKOCTH, IPU HATMYUU MECTHOTO HaNpsKEHUs

cleayeT BRIMOMHATE o ¢opmyne (80) [1]:
2 2
Ox Oioc ) T
\/<O-cr Uloc,cr (Tcr)
Ye
3134  582\* 12 \?
\/(4267 + 9874) + (1263) <1

1
0,79 <1

058<1
B nenTpanbsHOM 4-M OTCEKE MPOBEPKA MECTHON YCTONYMBOCTH CTEHKH BBIIIOJIHEHA.

Ilposepka mecmuoit ycmouuueocmu noiKu
Y CTONYMBOCTE CHKATHIX TMOSCOB CIAEAYET CYUTATh 00ECTIEUeHHOM, €CJIM YCIIOBHAS
rHOKOCTB CBECa MOsca HE MPEBHIIIACT MPEICIbHBIX 3HAUCHUH, ONPEIesIeMbIX 10 popMyIe
(97) [1]. o
Ar < Ay

= by |R, 153 | 3250

=

y . _
tr (E 14 (21-10°
_ Myax 45411700
= 3186, 56—
% =W, -y, 142511

_os. 3250
Ay = 318656
0,43<0,50

VcTounBOCTH TTOJIKH oOecriedeHa, coriacHo 1m.8.5.18 [1].

Paszmep pebep scecmkocmu
VYKpemisieM CTeHKY TapHbIMUA CHMMETpUYHBIME peOpamu. [1lupuna BeicTynaromeit yactu

pe6pa
b, +25=ﬂ+25—817MM—85MM

ToanHa pebpa, I[OJI)KHa OBITh HE MEHEE BBIPAKCHHS:

R, 3250
trZZ'br' F=290 m:71

2.2.6 PACYET OIIOPHOI'O PEEPA I''TABHOM BAJIKA

Cormacno 11.8.5.17 [ 1], ipu BBICOTE BBICTYIAIOIIEH YacTH OMOPHOTO pedpa HANPSHKEHUS B
HWKHMX TopLax npu a<l,5t; 1elicTBUU ONOPHON peaKLMU HE JOJKHBI IPEBBIILIATH
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PACUCTHOT'O COIMMPOTUBJICHUS CTAJIU CMATHUIO Rp. J4 K] YCJIOBUS CMATUS OIPCACTIACTCA
HeoOXoauMast IOk TOTIEPEYHOTO CEUCHHSI OTIOPHOTO pedpa.

t

b

Puc. 2.11 — Cxema omopHoro pedpa

Onpenenum MUPHUHY BBICTYNAIOIIEH YaCTH:
b, > 0,5-bs=0,5-20 = 10cm
Haiinem mupuHy omopHoro pedpa
B=2b,+t,=2-10+1,4=21,4cm
Hasznauaem pa3mep TOIIUHBI pedpa U3 YCIOBHS:

t, = N
"TB-Rp e
R
sz un
Ym

Run=470 H/mm? (B.5,[1]),

¥m=1,025 k03¢ punneHT HaaeKHOCTH 110 MaTepHay,

_ Run _ 470 — 459 H — 4682 KT
Cym 1,025 MM2 cM?

N:RFB:Qmax:121106 KT
N 121106

b =30 Ry ve 214-4682-1

t, > 3b, Ry 3-10 3250 =1,18
r= E 21-106 M

[Ipuaumaewm t, = 1,4cm nipu B=21,4cm.

[Tpuanmaem a<l1,5-1,4=2,1cm. [Ipumem a=2cm.

A, =B-t.=21,4-1,4 = 29,96cm?

Cornacuo CII, 11.8.5.17 [1] yuacTOK CTeHKH OaKi COCTABHOT'O CEUCHHMSI HaJI OTIOPOii MpH
YKPEIUIEHUH ero pedpaMu KeCTKOCTH CIIEAYET PACCUUTHIBATH Ha MPOJIOIbHBIN U3rub u3
MJIOCKOCTH KaK CTOMKY, Harpy>KEHHYI0 OITOPHOM peakuueil. B pacueTHoe ceueHue 3Toi
CTOWKHM CIIeAyeT BKIIOYATh CEYCHHE OMOPHOTO pedpa U MOJI0Cy CTEHKH MTUPUHON

=1,21cMm

C—065'[W,/E/Ry . .
C KaXJ10i1 CTOpOHBI pedpa. PacueTHyro IIMHY CTOWKH clieayeT
NPUHUMATH PABHOW BBICOTE CTEHKH.

E 2,1-10°
c=0,65"t,- R—=O,65'1,4' W=23CM
y
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N

@A Ry Ve
A=A +c-t, =2996+23-1,4 = 62,16cM?>
¢ ko3¢ punent npononasHoro usruda (Ilpunoxenne /1, [1] B 3aBuCUMOCTH OT
TUOKOCTH)
Onpenenum reOMeTqueCKHe XapaKTEePUCTHKHU CEUCHUS:

B3 c t3 14 2143 23 143
IZ= = 1149cm*

I, 1149
f 62 16 = 4,3cM

Onpeaenum ruOKOCTh OOPHOTO pe6pa

M 170-1
A= et = 39,5
i, 4,3
Onpenenum ycioBHYIO THOKOCTh OITOPHOTO pedpa:

- efu fy 170-1 | 3250 _
A= 1108 = 156

Tun ceuenust — C (Ta6n.7).
[To mpunoxenuto J1, Tadn. /1.1 naitnem 3nauenue ¢=0,817.

N
— <1
(p.A.Ry.yy

<1

121106
<1

0,817 -62,16-3250-1 —
0,731
YcToiunBOCTh OMOPHOTO pedpa odecreyeHa.

Pacuer cBapHBIX IIBOB HACTHJIA ¢ 0aIKOH HACTHIA

PaccunTaeM npukperieHre JTUCTOB HACTHIIA K OaJke HACTHIIA C TIOMOIIBIO PyYHOU
CBapKH.

Rwi — pacu€THOE COnpOTHBIICHNE METalIa IIIBAa CBAPHOTO COSAMHEHUS C YTIIOBBIMU
mBamu. [ CTaJII/I C345, nogbupaem 1eKT 2poz[ 350, mo tabmune I'.1:

Rw=215 H/MM>=215-10 ,2=2193 xrc/cm”, Tadn.I".2.

Rwz- pacuéTHoe conpoTHBICHHE METaJlIa TPAHUIIBI CIUIABJICHUSI CBAPHOTO COCTMHEHUS C
YIJIOBBIMH IIIBAMH,

Ruz=0.45R=0.45-470=211,5 H/mm®, Tabm.4

Bt,u Bz — ko3 PUIIMEHTHI TTyOHHBI POTIIABICHUS IIBA, TIPUHUMAEMBbIE COOTBETCTBEHHO
0,7 u 1,0 (Ta61.39).

= Yf 1 H 4 l - 4L ) , 4 150 — KT'C
Bf'wa _0,7'215 071 <1
Bz Rwz 1 211,5 =St = pacyeT BeJ€eM 110 MeTaJlJ1y LIBa.
N
<1(193)
Bf.kf'lw'wa'yc
BripazuM u onpenenuMm KaTeT 1Ba:
243
=0,2cMm

ke > _
Be- Ry verlw 0,7-2193-1-1
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kf,min = O,SCM < kf < kf,max = 1,2 ' tmin = 1,2 ' 0,8 = 0,96CM
Kf’min = Ta6J'I.38.
[Mpuanmaem Ki=5Smm.

2.2.7 PACYET MMOSICHBIX COEJIMHEHUIA.

CBapka MoJIOK CO CTEHKOW — ra3oBasi, yrjioBas, aBTOMaTUYECKasl.

[Ipumensiem cBapHyto npoBosioky CB-10I'A:

Rut — pacduéTHoe COMpOTHBIICHIE METAJUIA IIIBa CBAPHOTO COCTUHEHHS C YTIIOBBIMH [ITBAMH.
s cranmu C345, mo tabnume I.1:

Ry=215 H/mMM™=215-10,2=2193 krc/em?, Tabm.I.2.

Rwz- pacu€THOE CONpOTHBIIEHNE METAJUIa IPAHULIb] CIIJIABJIEHUS CBAPHOTO COEIMHEHNUS C
YIJIOBBIMH IIIBAMH,

Rw;=0.45R;,=0.45-470=211,5 H/mm’, Ta61.4

Ly — KOO PUITMEHTHI TITyOUHBI POTIJIABICHUS 1B, IPUHUMAEMbIe COOTBETCTBEHHO 0,9 1
1,05 (Ta671.39).

BrRuy  09-215

B, Ry, 1,05-211,5
Pacder BegeM 1o Metaiy IiBa.
B cBapHbIx 6ankax cupuratomias cuna T, mpuxoasmasics Ha 1 cM THHBI OalKH,

OMpECacCIIsACTCA:
VT2 +V?2 <1
n'ﬁf'kf'lw'wa')/c_

=087<1

N —KOJI-BO IIBOB, N=2.

Qmax " S ;
Tinax = ]—,S
x

Ssf ~CTATHYECKHH MOMEHT M05ICA OTHOCHTENBHO IEHTP. OCH (Ha YPOBHE MOJIKH (IPaHHIIA CO
CTEHKOM)).
, o, h 171,4 ,
Sip = bj+ty = = 20 1,4+ ——= = 2399,6cm
o _121106-23996 .. F ° 2R _ 112399 _
max = "ogaaga o Tl b+2t 11+2-14 o

(Ha lcM mymuHBI).
VT2 + V2 V2952 + 8142
kfZn-ﬁf-RWf-yc:2-0,9-2193-1
kfmin = 0,5cM < k¢ < kfpax = 1M

=0,2cMm

[Mpuanmaem Ki=5Smm.

Pacuem Kpennenuii onopnozo peopa K cmemnke 21aeHoil 6anKu

PaccunTaeM npukpernieHre JUCTOB HACTHIIA K Oake HACTHIIA C TTIOMOIIBIO
MEXaHU3UPOBAHHOU CBAPKH.
IIpumensiem cBapHyto npoBojoky CB-10T'A :
Rw=215 H/MM*=215-10,2=2193 krc/cm?, — pacuéTHOE CONPOTHBICHHE METAIINA 1IIBa
CBAapHOTO COCIMHEHMS C YIIIOBBIMU IIBaMu (Tadur.I".2).
Rwz =0,45R=0,45-470=211,5 H/MM?=2157 krc/em? - pacy€THOE CONPOTUBIICHHE METaJlIa
IPaHUIIBI CIJIABIICHUS CBAPHOTO COCIMHEHHS C YIIIOBBIMU miBamH, (Tabm.4 [1]).
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Br,u Bz — K03 PUIHEHTHI TTyOHMHBI POTIIABICHUS 1B, TPUHUMAEMbIE COOTBETCTBEHHO 0,7 1

1,0 (Ta61.39).

Br-Rwr _ 0,7-215

= =0,7<1
B, Rwz 1-211,5
Pacder BegeM 1o Metaiy IiBa.

N
<1
Bf'kf'lw'wa'Yc
Ly =85+ B¢ ke
N

<1
2 B¢ Ke 85 Be-Ker Ryr - ve

BeIpazum u onpenesuM KaTeT LiBa:

e N ~ 121106 st
£= 170 B2 -Ryr-ve 4170-0,72-2193-1

kf,min = O,SCM < kf < kf,max = 1,2 ' tmin = 1,2 ' 1,4 = 1,68CM
[Mpunumaem k¢ = 9MM.

IIpoBepsieM mIMHY pacueTHOM 4acTH LIBA:
ly =85 B¢ kg=85-0,7-0,9 = 53,55cm < hy, = 170cm

2.2.8PACYET U KOHCTPYUPOBAHUE MOHTAKHOI'O CTBIKA BAJIKH.

bonmosoit cmuik nosca

Urto0b! n30exaTh CBApKU HA MOHTaXe 0allOK, UX CTHIKH BBIMOJHSAIOT HA BHICOKOIPOYHBIX
6onrax. B Takux cThIKax cTeHKa OaJIKM U Mosica epeKphIBalOTCs Haknagkamu. Paccmorpum
CTBIK OQJIKH, Ha PACCTOSTHUU 7,5 M OT JICBOM OTIOPBHI.

CTBIK MOSICOB IEPEKPBIT TPEMS HAKJIaJKaMU — OJJTHOM CBEpXY U JIBYMsI CHU3Y, B KaUeCTBE
00JITOB UCTIONB3YIOTCS BEICOKOIpOouHble 001Thl d=16 mm 1 40X o TOCT P 52643 nepen
IIOCTaHOBKOM HAKJIaJI0K IIOBEPXHOCTHU COEINHAEMBIX JIEMEHTOB 00padaThIBatOTCS
IpoOecTpyiHBIM anmnapaToM (6e3 KOHCEepBaLUN).

PacueT 601TOB, pacnoN0KEHHBIX HA MOJIKE:

M=M,,+M;

=ML = 45411700 - 273282 _ 21140238 kr- cm
Jx 1231264

M=M-ZL = 45411700 - £8%L _ 24271462 kr - cM
] 1231264

= 141607xkr
> Ny
~ Qbn kYo vy
N — KOJI-BO OOJTOB Ha MIOJIOBIUHE HAKIIAIKH;
K — KOJI-BO ITOCKOCTEH TpeHus (k=2);
¥p —K03(p(HUIMEHT OT KOJI-Ba OOJITOB;
Qph —pacdeTHOE ycHIIMe, KOTOPOE MOXKET ObITh BOCIPHHATO 1 GOITOM.
_ Rpn  Apn " 1
n

Ron=755 H/MM*=755-10,2=7701krc/cM? — pacdeTHOE COIPOTUBIICHHE BEICOKOIIPOYHOTO
6oxra (1.I'.8, [1]).

Mapka 6onroB 40K (1.I°.8, [1]).

Abh:1,57CM2 —1iomaas 6onta HerTo (T.1.9, [1]).

X
N _My _ MmaxJy _ 45411700-658081
e Jho 1231264-171,4

n

bh
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¥u=1,12 —xoadpunment nanexxuoctu (1.42, [1])..
©=0,58 —xordurment tpenus. (tadm.42, [1]).
_ Rbh ' Abh U _ 7701 - 1,57 ' 0,58

= = 6261
o n 112 o
Kon-Bo 601TOB Ha 1osike NpuHUMAETCs YeTHbIM, n = 10, npuHuMaeM y,=1.
Ny 141607

n = 11,3 » npuHuMaeMm n = 12

> =
T Qpnky.ryy 6261-2-1-1
PaccranoBka 601TOB.
Ayaxn > Ap = 32+ 1,4 = 44,8¢cm?
Ar = (2by + bf) - t,; = 44,8cM?
Af 44,8
> =
"7 2by+bp  2-11,3+32
b —t,—4-2 32-14-8
> =
[Mpunumaem paccTosuue Mexay 6onramu (ta6:.40, [1]).
d, = 16MMm
d =d + 2vMm = 18MM
Amin = 1,3-d =1,3-18 = 23,4MMm
Smin =2,5-d =2,5-18 = 45mMM
[Tpuanmaem a=30mMm, S=50Mmm.
Heo0xoauMo nMpou3BecTH pacueT Ha MPOYHOCTh OCIA0JICHHOTO CCUCHHS.
Afn ' Ry “Ye
Apy =bs-tp—6-d-t; =32-1,4—6-18-1,4 = 29,68cm?
0,5-141607
29,68-3250-1

t

= 0,82 = 0,9cm

b, < =11,3 cM

<1

=0,73<1

VY ci10BUE BLITOJIHAETCS.

bonmoegoit cmvik cmenku
B xadecTBe 00 TOB HCIOIB3YIOTCS BBICOKOMPOUHBIE 00Tl dg=20 MM, 0=22MM.
Amin = 1,3d = 1,322 = 28,6 = 30MMm
Smin = 2,5d = 2,522 = 55MMm
8d =822 =176MM
12t =12 -8 = 96MM
[Ipunumaem a = 30 MM, S = 80 mMMm.
A=Ay
[TycTth nnmHa Hakmanku — 158 cM, Toraa u3 KOHCTPYKTUBHBIX TPeOOBAaHUM, TPUHUMAEM
KOJIM4YecTBO OonToB — 19* 2=38.
2tH hHaKJI Etwhw
2:t, (170-2-4)>1,4-170
t.=>0,73
[Ipunumaem t,=0,8cm.

Smax = {

N3rubarommii MOMEHT, TPUXOSIITUICS HAa CTEHKY, YPABHOBEIIIMBACTCSI CYMMOM
BHYTPEHHUX Map YCUJIHMA, IEHCTBYIOUIMX Ha OOJTHI, PaclooKEHHBIE HAa CTHIKOBON
NOJIyHAK/IaJKe CHMMETPUYHO OTHOCUTENILHO HEUTpaIbHON OcH OalKH.
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I'me Nimax —ycumue, npuxozsiieecs Ha KpaitHUEe OOITHI.
M — KOJIMYECTBO PAZOB OOITOB HA MOJOBHUHE MOJIKH, IYCTh PABHO 2, TOT/a, IPH 3TOM
JIOJKHO BBIIOJIHATHCS YCIIOBUE:

N

<

max —

Q, Ky.y, =9771-2-1.1=19542x2

_ Rbh ' Abh U _ 7701 - 2,4‘5 ' 0,58

bh —

n

N, =M, meC__ 21140238 122
m-Ya 2.85120
18875kr<19542xkr

3HaYuT IpUHUMaeM M=2.

1,12
Yaf =a?+af+-+ak=1522 4136 4+ 120 + 104 + 882 + 722 + 56 + 40 +

24% + 8% = 85120cMm?
M\=21140238 krc - cM

=18875«k2

= 9771Krc

B cnydae coequHeHUs OMHUM OOJITOM TpPeX JIMCTOB KK/l OONT UMEET JIBE
MOBEPXHOCTH TPEHUS, TIOITOMY YCHIIHE KOTOPOE MOXKET OBITh BOCIIPUHSITO OJHUM 00JITOM
JIOJDKHO OBITH OOJIBIIIE YCHIIUSI BO3HUKAIOIIETO B MOHTAKHOM CTHIKE CTCHKH.

VN%lax-l'TzSQbh'k'Vc'yb

= 3187kr

2

nym

_ 121106

19:2

V188752 + 31872 = 19142kr
19142kr < 19542kr
Q = Quax -TaK Kak 3aKperieHHE yCTaHABIMUBACTCA M0 LEHTPY Oanku. Y ciaoBue

BBITTIOJIHCHO, OKOHYATCIIbHO MIPUHUMAIO m=2.

bosmer M16
24 wm A AU A
= | 3
A A A -
A K AN A s 300 S
wn
A AA,AA : bonmer M2 A A | > S
| I IS 76 wm
ﬁﬁﬁﬁﬁ<%r[fﬁn“w AALA S
B ‘ B t=8 A !
AR ) J 30 LABO%H()%MT J
AL DD DL LU 1% f”f {f%%ﬁm
30 |, 150/50050/50/50], | 30 S F Sonms M6 K +370+ C
310 24 wm ‘

Puc. 2.12 — PaccranoBka 00JITOB

Ymounenue coocmeennozo éeca znaenoit oanku
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J1st TOro, YTOOB! BIOCIEACTBUM MTPABUIBHO COOpaTh HArpy3KH Ha KOJIOHHY IIPH €
CTaTHMYECKOM pacyeTe, He0OOXOJUMMO YTOUYHHUTh Harpy3Ky OT COOCTBEHHOTO Beca IIaBHOU
0aKu, NIPUHATYIO OPUEHTHUPOBOYHO MpH cTaTHueckoM pacuere I'b.

I'b cocTouT M3 CTEHKH, ABYX MOJOK PAa3IMYHON IMIMPUHBI B IPOJIETE U B KPAWHUX
y4acTKax, YeTBIPEX MONEPEUHBIX pedep KECTKOCTH U IBYX OIOPHBIX pedep:

P,=p-A, L=7850-17-0,014-15= 2802(x2)

P, =p-A, -L=7850-(0,2-5+0,32-10)-0,014- 2 = 923(x2)
Py =89, -1, -h, =8-7850-0,09-0,008-1,7 = 77(x2)

P, =2-p-b -t,-h=2.7850-0,214-0,014-1,728 = 81(x>)
Prs = 2802x2 + 9232 + 7 7xe +81xe = 3883ke



3. PACYHET KOJIOHHBbI

COop Harpy30K U CTAaTUYCCKUN pacyer.

st pacuera npuHuMaeTcs kojgoHHa K-4, kak MakCUMalbHO HArpy>KeHHasl.
Harpyska, aeiicTByroniasi Ha KOJIOHHY, CKJIaJbIBA€TCS U3 Harpy3Ku, epeaBaeMoil
TJIaBHOUM 0anKoi 1 COOCTBEHHOTO BECa KOJIOHHBI.

Harpy3ka, nepenaBaemasi Ha KOJIOHHY TJIaBHOW OaIKO#, C y4€TOM YTOUHEHHOTO
COOCTBEHHOT0 Beca IIaBHOM OalKH, ONpeeNsIeTcs CIeIyIOIuM 00pa3oMm:

xL 16147,51x15
R, =4 - —121106xe
CoOcTBeHHbIH Bec | .M. KOJIOHHBI OPUEHTHPOBOYHO NMpUHUMaeTcsi paBHbIM 40-80
KI'C/M.
BpicoTa KOJIOHHBL:

H =H-h. -h, -h, -a=910-172,8-23-0,8-2=711,4(cm)
Bec . G, =80xH, xy, =80x7,114x1,05=597,58(krc)
KOJIOHHBI:

[TpononpHas cuiia, BO3HUKAIOLIAS B CEUEHUSX MAKCUMAJIbHO HArpy»KeHHON
KOJIOHHBI, paBHa:

N =2x Ry + G, = 2x121106 + 597,58 = 242809,58(rc)

[Ipu onupanuu I'b Ha KOJIOHHY CBEPXY KOJIOHHA PACCMATPUBAETCS KaK MIapHUPHO-
3aKkperuieHHas BBepxy. Kpome Toro, 6a3a KoJoHHKI c1abo pa3BUTa U HE UMEET MOIIIHOMN
TpaBepChl, T.€. KOJOHHA UMEET IapHUPHOE KperyieHne B QyHIaMeHTe.

PacquHon AJIMHY KOJIOHHBI TOCTOAHHOT'O CCUCHUA CICAYCT ONPCACIIATH 110
dbopmyre:

lg = -1

M. KOX(P(UITMEHT pacYeTHOMN IITMHBI H=q:

» TIC

| - paxriueckas wimHa crepKHs KONOHHB, | =H, =7114cm ;

|, =1-711L4cm = 711 4cm

3.1 1OABOP CEYEHMUSA CIIVIOIIHOI'O CTEPXKHSA KOJIOHHBI

KonoHHa MpoeKTHpYeTCs CILTONIHOTO CEYCeHUS U3 AByTaBpa. UT0OBI KOJOHHA ObLIa
PaBHOYCTOMUYMBOW, THOKOCTh €€ B TUIOCKOCTH X JIOJDKHA OBITh paBHa THOKOCTH B
wiockocTd Y. Ilogbop ceueHuUs CIUIONIHOM KOJIOHHBI HAadMHAETCS C pacueTa Ha
YCTOMYMBOCTh OTHOCHUTEIBRHO OCH Y, T.€. C OmpeaelieHus TpeOyeMol 1uIomam
CeueHHUsL.

Tun ceuenust b mo tabm. 7 [1]. KojgoHHa oTHOCHTCS K 3 TpyIIE CTaIbHBIX
koHCcTpykuui (mpui.B [1]). Mapka cramu C345-1 Ry=3250 Kr/cm?,

IlepBoHauanbHO 3amaeTcsa THOKOCTh 4,=80, KoTOpas cooTBEeTCTBYET ¢,=0,612.

= ’R ’ 3250
A=A ]2=-gy |—_ —
T 80 21-10° 3,15,

Onpenenum TpeOyeMyro IUIONIAAb CEUYCHHs] KOJIOHHBI M3 YCIOBHUSI YCTOWYMBOCTH
OTHOCHUTEIILHO OCH Y

45



N 24280958
@Ry, 0,612 %3250 1
rae: ¥ - kod(QUIHEHT NPOJOILHOro M3ruGa, 3aBUCSIIMI OT TMOKOCTH CTEpIKHS

A

KOJIOHHBI 7 ;

N - nelicTByrOIIEE YCUIINE HA KOJIOHHY.

Onpenenenne TpeOyeMOro paadyca HWHEPIUMH, COOTBETCTBYIOIIMNA  3aJlaHHOM
THOKOCTH:

A

= 122,08cm?

/I:Ii—n 7114
i ¥ 80

y
[nomane aByTaBpa >122,08 cm” iy, > 8,89 cM
[Tonbupaem aBytaBp Ne 35K1 ¢ xapakrepucTukamu:
A = 139,7 cM?, ix = 15,04 c™m i, = 8,76 cMm, m = 109,7 kr/m
lef 711,4

=8,89cm

—8121

i ) )
/ =81,2 /21 =319 > ¢ = 0604,

BhImomHuM NpoBepKy yCTOWYMBOCTHU:

N 242809,58
o-A-Ry-7. 0,604-139,7-3250-1

IIpoBepka BBIMIOIHAECTCS, U YCTOMYMBOCTh CTEPKHS KOJIOHHBI OTHOCUTEIBHO OCH Y
oOecrieuena.

=089<1

3.2110ABb0P CEYEHUSA CKBO3HOI'O CTEPKHS KOJIOHHBI.

Kononna MPOCKTUPYCTCSA CKBO3HOT'O CCUCHHA UX JIBYX BCTBCﬁ, BBIITIOJTHCHHBIX
N3 MBEJICPOB, COCMHCHHBIX ITIJIAHKAMH.

Y Y

L B

B cnydae ckBO3HOW KOJOHHBI OCh X MPOXOJUT 4Y€pe3 CTEHKHU ILIBEIJIEPOB U
Ha3bIBACTCA MaTepHaHLHOﬁ, a ocyr V mpoxXoauT 4YCpe3 COCAWHUTCIILHBIC IIJIAHKU U
Ha3bIBaeTCsI CBOOOIHOM.

| |
I I
X r_ \ X IUIOCKOCT PAMEL x \ =I X
| |
| |
| |

Y Y

Pacuer Ha yCTOHYHBOCTH OTHOCHTEJILHO MaTepuAJIbHOM ocH X.

[TonGop ceueHNst CKBO3HOW KOJIOHHBI HAYMHAETCSI C pacueTa Ha yCTOMYHUBOCTh
OTHOCHUTENIbHO MaTepuanbHO ocu X. IlepBonawanpHO 3amaercs rubkocth 4,=80,
KOTOpast COOTBETCTBYET ¢,=0,612.

TpeOyemas momaas

N 242809,58

A = _ = 122,08 cm?
™ T GRyy, 0,612 %3250 * 1 M
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rae: % - k03DHIHEHT MPOIOIBEHOr0 H3rnba, 3aBUCSIINIA OT TMOKOCTH CTEpPIKHS

A

KOJIOHHBI 7" ;

N - nelicTByrolIee ycuine Ha KOJIOHHY.

Omnpenenenne TpedyeMOro paadyca HHEPIUH, COOTBETCTBYIOIIUN 3aTaHHOMN
TMOKOCTH:

|
A== i;y:a,sgm
i ‘ 80

[Tnomanes ogHoro mBemIepa >122,08/2=61,04 oM? i, = 8,89 cMm

[Tonbupaem mBemtep Ne 36V ¢ xapakrepucTUKamu:

A=534 oM’y iy = 14,2 cM iy, = 3,10cM, m =2-49,1 = 83,8
I, = 10820cm*, I, = 513cm*, z, = 2,68cM,h = 36cM, b = 11cm

Ly 7114

iy 142_ 0.1

=4, =50,1- 3250 = 1,97 0,830
_ _ =
21-106 ¢ =

BaInoaHuM npoBEpKy yCTOMYUBOCTH:

N _ 242809,58 _o084<1
o-A-Ry-y., 0830-2-534-3250-1
IIpoBepka BBINOIHAETCA, U YCTOMYUBOCTH CTEP’KHA KOJIOHHBI OTHOCHUTEIIBHO

MaTepHaIbHON OCH o0ecedeHa.

Pac4yer Ha yCTOIYMBOCTH OTHOCHTEIbHO CBOOOTHOM ocH Y.

[prmMeM ruOKOCTh 4 =35
I[MpuBenennas ruOKOCTb CTEPIKHS KOJIOHHBI OMPEAENAETCS 110 GOpMyIIE:

Ay :\//12@ — 22 =A%y -
Ay ==+/5012 —35% = 3585

[To naHHOMY 3HAUEHUIO THOKOCTH COOTBETCTBYET CIIEAYIOIIee 3HAUCHUE paanyca
MHEPLHUU CEYEHUS OTHOCUTENIBHO CBOOOIHOM OCH:

| _ 114
: ef
i =< = 19,84cn
A, 3585
FeOMeTpI/IquKI/Ie XapPaKTECPUCTHUKU COCTABHOI'O CCUCHM A KOJIOHHBI:
i, = %
g A

| =i, .- A=1984%.2.534=42039%cm*

y.mp

Ly = 2-{J[y1 + A(gﬂ

2,,, —2J! -2
b:\/ ( y,mp'AT yl) :\/2(4203593 42 513) 239,196']1/1

Onpenenum bppin:
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B, =15cm + 2(b[ —-2,) =15+ 2(11- 2.68) = 31,64cm
b, =b+22z, = 3919+ 22,68 = 44,55cx
IMpumem b=45cm. Torna b= b’< —22,=45-2-2,68=239,64cm

VYcioBHAs THOKOCTE OTIEILHON BETBU:

Torpa paccrosinue MeXy MJIaHKaMU B CBETY:

_ E 2,1-106
l1 < 1,4'ly1' R—= 1,4'3,1' W= 110cMm
y

3agagumcs BeICOTOM tanok: hy = (0,5 + 0,75)b = 25cMm
Torma paccTosiHuEe MEXTy IEHTPAMH TIAHOK 1)
[, <110
l, —hs <110
[, <110 4+ 25 = 135cm
[Tpumem paccrosiHue Mexny mwiankamu l, = 118,6 cm, Torna [; = 93,6 cMm.

Pacuer coenMHUTENBHBIX MJIAHOK

BricoTa minanku: hg = 25 cm

TonmuHa manku: tg = 10MM

Pacdyer BbINOTHSAETCS HA YCIOBHYIO MOMEPEUHYIO CHITY 10 (hopMyJe:

P E\ N
Qfic =7,15-107°-{ 2330 —— | - —
Ry @
r7e @ - Kodh(GUIUEHT YyCTONYNBOCTH B TNIOCKOCTH TUTAHOK.
st Toro, yToOBI onpeaenuTh KO3PGUIIMEHT YCTOMYUBOCTH (P, HEOOXOUMO

1 6 A = A Ry
HalTH yCIOBHYIO IPUBEICHHYIO THOKOCTE * ofy = * efy |

PR
Y
2 g 2
I, =2 (15 +4(3) ) =2 (513 +534(22) ) = 42981 cu’
J
Lot [A2%8L
A 5342
lr 7114
A=t _ T
v =3, = aap = 35

Toraa npuBeaeHHAsI THOKOCTD:

Aepy = \//15 +0,82(1 + n)A3,
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1 93,6
A =2 _""_302
LTl 31 ’
y

Haiinem cooTHOIIIEHNE TOTOHHEIX )KECTOKOCTEW OHOU BETBU U IUIAHKU:
Ib1 b 513 -39,64

=11, 13021-1186 13?2
rae lpy = I, = 513 cm?,
IS — MOMCHT I/IHepLII/II/I Honepequro CCUCHUA ITIJIAHKUA .
tg-hd  1-253 .
Iy = =5 =———=13021cm

Aety = \/35,392 +0,82(1 + 0,132)30,2% = 45,82

Haiinem yclioBHYIO IPUBEICHHYIO THOKOCTb:

A=Ay Ry _ _
Pty E /21 106 18~ ¢ =085

Qfic = 7,15-1076 - 2330 -
Ry

= 3419krc

3250 0,855
[IpoBepka ycTOMUMBOCTH KOJIOHHBI OTHOCUTEIBHO CBOOOIHOM OCH:

<1

2,1-10%\ 242809,58
=7,15-107%-2330 — :

¢-A- Ry "Ye
242809,58
0,855:2:53,4-3250-1
YceToH4nBOCTE 00€ecCIIeyeHa.

Bremnue Harpysku, NIpUxXoAsIIascs Ha OJHY ILUIAHKY:
Qfic 3419

=082<1

Qs = 5 =5 = 1709,5 krc
.1,  1709,5-118,6
F, = st b_ 3964 = 5115,7 Krc
Q.-1, 1709,5-118,6
M = 5 = > = 101373,35 krc: cMm

COCI[I/IHI/ITCJ'II)HI)IC ITAaHKU KPCIIATCA K BETBAM KOJIOHHBI YITIOBBIMU CBAPHBIMU IIBAMHU.

[TpuHIMaeM MeXaHU3UPOBAHHYIO CBAPKY.
Bt,u Bz — kK03 PUITMEHTHI TTyOUHBI POTIIABICHUS 1B, IPUHUMAEMBIC
cootBercTBeHHO 0,7 1 1. (Ta61.39).

[Ipumensiem cBapHyto npoBojoky CB-10I'A :

Ru=215 H/Mm*=215-10,2=2193 krc/cm?, — pacuéTHOE COMPOTHBICHHE METAIIA [IBA

CBAapHOTO COCIMHEHMUS C YTJIOBBIMU IIBaMu (Tadir.I".2).

Rwz =0,45R=0,45-470=211,5 H/MM%=2157 krc/em? - pacy€THOE CONPOTUBIICHUE

MeTaslla TPAHHUIIbI CIUIABJICHHUS CBAPHOTO COCTMHEHUS C YTIIOBBIMH IIBaMH, (Ta0i1.4).
Bf.RWf 0,7215
B, Rwz, 1:2115

=071<1

Pacuer BeneM 1o merajuny miBsa.
IIpuanumaem kateT mBa K = 10MM, Tak Kak K¢y = ts = 10MM, K¢ i = SMM, Tak
KaK HaxXJIECTOYHOE coearHeHue (Tadm.38).
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Pacuernas qymna mBa l, = hg — 1cm = 25 — 1 = 24cMm
OmnpenensieM HalpsHKEHUS B CBAPHOM LIBE:

_ F _ 51157 2045 KT _ N 103 Kr
Tf_Bf'kf'lw_0,7-1-24_ M2 T wflVe = "
M, 101373,35 , r
Ty = W = 672 = 1508,5 kr/cM* < Ryfye = 2193@
ke 15, 071247
Wyr = Br 6f wo_ - = 67,2 oM’
1= |12+ 13 = /304,52 + 1508,52 = 1539 kr/cM? < Ryygy, = 2193 =

2
CM
[Ipo4HOCTD IIBOB, KPEISIIMX IJIAHKY K BETBSIM KOJIOHHBI, O0ecTiedyeHa.

Ilpogepka coeOunumenvHbiX NAAHOK
1) I[To HOpMaTEHBIM HATIPSIKCHUSIM

Mg
—<1
W-Ry v,
ts-h?  1-252
W= 56 = = - = 104,2 cm?
101373,35 030 < 1
104,2-3250-1 7~
2) ITo xacaTenbHBIM HAIPSDKEHUSAM:
3-F,
<1
2-ts-hg Ry -y,
3-5115,7
0,16 <1

2:1-25-0,58-3250"-1
3) YCTOHYMBOCTE OTZIETILHOM BETBU KOJIOHHBI:

0,5-N
— <1
(p'A['Ry'Yc
0,5-242809,5 085 <1
0,825-53,4-3250-1 ~  —
1b 118,6
A= ——3826

b1— ’ = 38,26 ’21 106—151—>cp—0825 (o mpwua. [l aJig TMNA C)

4) B CKBO3HBIX CTEPXKHSX C IUTAHKAMH YCIIOBHAsI THOKOCTh OTICIFHON BETBH A b1 Ha
Y4acTKe MEX/y CBapHBIMH LIBaMH, IPUKPEIUISIONIMMU TUIAHKH, TOJDKHA OBITh HE
6omee 1,4. (1m.7.2.3).

7 _L [Ry 936 | 3250 19<14
bl_i;[v E 2,1-106

Pacuem ozonoeka kononnwt

TonmuHy MIaCTUHBI OTOJIOBKA MPUHUMaeM t; = 2,5 cM. PacueTHbIM 351eMeHTOM
JTAHHOTO y3J1a siBJsieTcs pedpo. Tommuny pedpa orojoBKa ONpeAessioT U3 YCIOBHS
COIPOTHUBIICHUS Ha CMATHUE MO/ IIOJIHBIM OIIOPHBIM JaBJIEHUEM:
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N
——<1
ARy v
rae N —onopnoe nasienue ['b;
A=t-b,
blo =B+2t; =21,4+2-25=264<b =3964cm
bp — [JIMHA y4yacTKa CMATHUS,

N
t, = ———
P ‘R_-
Ly "Ry Ve
R 470 H KT o
R, = - =——=459— = 4682 —; - CONPOTHUBIIEHNE CMATHIO TOPIEBOIf
Ym 1,025 Mm?2 cM2
HIOBEPXHOCTH,

¥Ym = 1,025 — ko3 dunmenT Haae)KHOCTH IO MaTepuaity,

H
Ry, =470 —3~ BPEMEHHOE CONPOTHBIICHNE CTAH PA3PhIBY;

242809,58
'» = 39644682 1
IIpuHMMaeM 10 COPTAMEHTY JIMCTOBOTO Ipokara t, = 1,4 cM.
[TpuHIMaeM MeXaHU3UPOBAHHYIO CBAPKY.
Bt,u Bz — k03 PUITMEHTHI TTyOUHBI POTIIABICHUS 1B, IPUHIMAEMBIC
cootBercTBeHHO 0,7 1 1. (Tab61.39).
[Ipumensiem cBapHyto npoBojoky CB-10I'A :
Ru=215 H/Mm*=215-10,2=2193 krc/cm?, — pacdéTHOE COMPOTHBICHHE METAIIIA [IBA
CBAapHOTO COCIMHEHHUS C YIJIOBBIMU IIBaMu (Tadu.I".2).
Rwz =0,45R=0,45-470=211,5 H/MM%=2157 krc/em? - pacy€THOE CONPOTUBIICHUE
MeTaJljia TPaHMIIbI CIUIABJICHUS! CBAPHOTO COSAMHEHHUSI C YTIIOBBIMH IIBaMH, (Ta01.4).
Bf.RWf 0,7215
B,-Rwz, 1-2115
Pacuyer Benem no mertamury msa.
Bricoty pebpa Ha3HayaeM U3 YCIOBHS MPOYHOCTU CBApHBIX HIBOB. MakCUMaIbHO
BO3MOJKHAsI BRICOTA KaTeTa CBAPHOTO IIIBA:
kf,min =5 MM kf,max = 1,2tmin = 1,2 ' 7,5 =9 MM
tmin - MUHUMAaJIbHAS TOJIIIMHA CBAPUBAEMBIX JI€Taje, B HAIIeM Cy4ae, 3TO TOJIIUHA
CTCHKHU.
ITpunumaem ky = IMM.
JltiHy ompenensieM 1Mo MeTaylTy IIBa:

N
<1,
rae b, s = h — 1cm — pacuetHas anuHa 1-ro CBapHOIO 1IBA.
242809,58
h > +1=
4:Br ks Ryr Ve 4-0,7-09-2193-1
I[Ipu 5TOM TOIKHO BBIMIOTHATCS YCIOBHE:
h—1<85-f¢-kf
45 —-1=44cm £85-0,7-0,9 = 53,55cm
VYcnosue Boimonnsgercs. [Ipuaumaem h = 45cm.
BrInonHuM npoBepKy NPOYHOCTH MIACTUHBI.
VYcnoBre MpoYHOCTH 10 HOPMATbHBIM HAIIPSKCHUSIM:

=131cMm

=071<1

+ 1 =45cm

— <1
W-Ry, v,
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Puc. 3.1 “OrosioBOK KOJOHHBI M pacyeTHasi CXxeMa

b, = 39,64 cm
b, =45 cm

0= N/bpy=242809,58/39,64=6125ke/cm

Mg = 1528395 kr- cM
W =

t-h? 14-452

1528395

<
472,5-3250-1

0995<1

=472,5cm3

YcaoBue IMPOYHOCTH 110 HOPMAJIbHBIM HAITPSXKCHUAM BBIIIOJTHACTCA.
Ycaopue IMPOYHOCTH I10 KaCATCIIbHBIM HAIIPSKCHUSAM:

Qmax

I-

— <1
t*Rg v

Qmax = 121397,5 Kr.

I =

tp " h3p
12

trp " hip

8
Takum oOpazom,

trp * hgp

Qmax " 3

121397,5-3

2-h

<1
2-h-t-Rs v,

<1

2-45-1,4-1885-1 "
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1,53<1
YcnoBre mpoOYHOCTH O KacaTeIbHBIM HAMPsHKEHUSM He BbIToNHseTCs. Heooxoanmo
YBEJIMYHUTh BBICOTY WU mHpHHY. [IpuHuMaem Boicoty h=70 cMm.

121397,5-3
<1
2-70-1,4-1885-1

0986 <1

VYcnoBue npoyHOCTH MO KacaTeIbHBIM HAIIPSKEHUSIM BBITTOTHSAETCS.
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3.3PACUYET BA3bI HEHTPAJIbBHO C:KATOM KOJIOHHBI CO
CKBO3HBIM CTEP’KHEM

Crnenyet 3ampoeKTUpoBaTh 0a3y Tak 4TOOBI KpEIeHHE KOJOHHBI B TUIOCKOCTH PaMbl
OTHOCHUTEJIBHO OCH X SIBJISIIOCH JKECTKUM.
Bri6upaem 6a3zy ¢ nBycreHuaToil TpaBepcoi. [Ipu BeICOTE ceUeHHs CTEPKHS
KOJIOHHBI J10 1 M. mpuMeHstoT oouiue 6a3bl. Puc.4.1.

=

7&

{%}/
¢
e

Puc.4.1 - Cxema 6a3bl KOJIOHHBI:

1- BeTBH CTEpKHS KOJIOHHBI,

2- JIBycTeHuaras TpaBepca,

3- OnopHas nTa,

4- AHkepHbIe OONTHI,

5- dynmameHT,

6- [InmaHku ¢ yCTaHOBOYHBIMHU OOJITaMH.

AT
o

5
s

YcTaHoBKa KOJIOHHBI IPOU3BOJUTCS CIIOCOOOM O€3BBHIBEPOUHOTO MOHTAXa, Ha
3apaHee BBIBEPEHHYIO YCTAaHOBJICHHYIO OMNOPHYIO IUIMTY CO CTPOTaHHOM BEPXHEM
IJIOCKOCTBIO.

[upuHa ¥ JyIMHA OTIOPHOM TUIUTHI 0a3bl KOJIOHHBI HA3HAYAETCSI KOHCTPYKTUBHO:
Bpin =bx +2a=45+2-8 =61cm
Linin = hye + 2(tp +4) =36+ 2(1 + 4) = 46cm
Harpyska, feiicTByromas Ha IuMTy 0asbl, paBHa YCHIIMIO B KOJIOHHE. MaTepuai
dynnamenta — 6eton knacca B-15, R, = 86,7 kr/cm?. Ilpu stom Ry, 1o = 1,2R), =
104 kr/cm?.
Haznaunm pazmeps! uThr 65cm*50cm.

[IpoBepka 1o ycnoBHst IPOYHOCTH Jisi OeTOHA:
N 242809,58

q = =
AHJIHTbI 6550
VY cnoBUe BBITOTHAETCS.

KI KI'
=7471— < Ryjoc = 104—



Puc. 4.2 — ba3a KOJIOHHEBI

TomnmuHa ONOPHOM IUIMTHI OIIPENEISIETCS 110 OJHOMY U3 TPEX MOMEHTOB,
BO3HHKAIOIIMM B Pa3HbIX pacueTHbIX ydacTkax. [IpuyeM, MOMeHT Oyzer
OTIpeNeNATHCS TI0 Pa3HBIM (hOpMyJIaM B 3aBUCHMOCTH OT THIIA ONUPAHUS y4acTKa
IUIUTBIL:

b
° - < 0,5, rze:
a - 3aKperuIeHHast CTOPOHA TUIACTHHBI,

b - mIMHA KOHCOJIH.

IIpu BBIIOJIHEHUM 3TOTO YCIIOBHUS, paCyeT CIEAYET IIPOU3BOAUTD, KAK ISl KOHCOJIU:
qa-b?

2

. Z > 0,5, rae:
a - cB00O/IHasi CTOPOHA IUIACTHHBI;
b - 3akpenieHHast CTOPOHA IJIACTUHBI.
ITpu BBIOJIHEHUH TOTO YCIIOBUS, pacyeT CileayeT MPOU3BOIUTh, KaK 1JIs ONEpTOH
Ha 3 CTOPOHBI:
M=p-q-a?*,rne
p - koapdunmenT, mpuHUMaeMblii o npuioxenuto E.2 [1].
e [lpu onupanuu Ha 4 CTOPOHBI:
M=a-q-a?, rue
a - ko3 dunment, npuHuMaemslid o Tadiuue E.2, mpun. E [1].
a - pa3Mep MEHBILIECH CTOPOHBI.

VYuactok 1. SIBnsieTcst onepThiM Ha 4 CTOPOHBI M UMEET pa3Mepsl @ = 36 cM, b =
45cMm.

N

b_ 5—125
a 36

[Tonyuaem a = 0,066, Torna MOMEHT:
M = 0,066 - 93,39 -36% = 7988 Kr * cM
VYyactok 2. fIBnsiercs onepThIM Ha 3 CTOpOHBI M MMeeT pasmepbl 36x10 cM. OnHako
npu g = g = 0,28 < 0,5, pacuer BemeTcs Kak JJIsi KOHCOJIBHOTO y4acTKa:
~ 9339 102

> = 4669,5 Kr - cm
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VYuyactok 3. Paboraer Kak KOHCOJIbHAS OaKa:

b— 4 =0,11<0,5

a 65 ’

93,39 - 72
=T=2288KF'CM

Taxkum 006pa3oM, MaKCUMaIbHBII MOMEHT BO3HMKAET Ha MIEPBOM Y4aCTKE M paBHICTCS:
Myax = 7988 kr - cM. Onipenienum TOIIUHY OMOPHON TUIUTHI IO (hopMyIIe:

6 Mpay | 6-7988

= = 3'5
R, V. 325012 ™

t =

Y —mo Tabmn. 1 [1].

[IpyHMMaeM ONOpHYIO IIUTY TOJIIMHON 35 MM.

[Tpuaumaem cranb C345.

TonmuHa TpaBepchl NPUHUMAEM paBHOU TomuHe miaHku (1,0 cM), BeIcoTa TpaBepChl

OIIpENIeNIEeTCs U3 YCIIOBHS pa3MEILEHHUs CBAPHBIX LIBOB, KPETIALINX €€ K CTPEKHIO

KOJIOHHBI.

[TpuHuMaeM MEXaHU3UPOBAHHYIO CBAPKY.

Br,u Bz — K03 UIHEHTHI TITyOHHBI MPOTIIABICHUS 11Ba, TPUHUMAEMBbIE

cootBercTBeHHO 0,7 1 1. (Ta61.39).

[Ipumensiem cBapHyto npososioky CB-10I'A :

R.=215 H/MM>=215- 10,2=2193 KFC/CMz, — pacu€THOE COTIPOTUBIICHNE METaslIa IIIBa

CBapHOT'O COEMHEHUS C YIIOBbIMH mIBamH (Tabu.I".2).

Rwz =0,45R=0,45-470=211,5 H/MM?=2157 kre/em? - pacy€THOE CONPOTUBIICHHE

MeTaJula TPaHUIIbI CIUIABJICHUS CBAPHOTO COCTUHEHUS C YIIIOBBIMU HIBaMH, (Ta0i.4).
Be-Rwe 0,7-215
B, Ry, 1:211,5

Pacder BegeM 1o Metaiy IiBa.

Omnpenenum BBICOTY KaTeTa:

kf,min =5 MM kf,max = 1,2tmin = 1,2 ' 7,5 =9 MM

timin -~ MUHUMaJIbHAasl TOJIIIMHA CBAPUBAEMBIX JETalel, B HAllleM CJIydae, 3TO TOJIINHA

CTEHKH.

[Ipunnumaem ky = 9MM.

JlinHy onpenensieM 1o MeTajlly 1IBa:

N
<1,
4',8f'kf'lwf'wa'Vc
rae b, s = h — 1cm — pacuetHas anuHa 1-ro CBapHOIO 1IBA.
242809,58
h > +1=
4-Br-ks Ryr Ve 4-0,7-09-2193-1
[Tpu 3TOM TOIHKHO BBITIOTHSITCS YCIIOBUE:
h—1<85-f¢-kf
45 —-1=44cm £85-0,7-0,9 = 53,55cm
VYcnosue Boimonnsgercs. [Ipuaumaem h = 45cm.
Koncob B TpaBepce He BeTMKa U MTPOBEpKa MPOYHOCTH Ha U3rub He Tpedyercs.
B oOpaTHOM citydae 3Ta mpoBepKa BBITOTHICTCS.
YciioBre MpOYHOCTH MO HOPMAIIBHBIM HANPSHKEHUSIM:
"<
W-R, v,

=0,71<1

+ 1 =45cm
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Puc. 4.3 — PacueTHas cxema

MowmeHT onpenensercs mo Gopmyre:

Grp * 102 100
Moy = —'——— = 1867,75 - —— = 93387 5 kr - cm

anon ={qrp-

260731 Kr - cM
Gy L _ 1867,75 - 50

3 2
= 1867,75 Kr/cM — moroHHast Harpy3Ka Ha TpaBepcy.

2

B+R b“—1867 75 60 60+46693 75 45
4 2 ’ 2 4 ’ 2
1

= 46693,75 Kr

_qL _ 747150
rac qu = T =

PacyeTHbIM ceueHuEM TpaBepchl OYAET ceueHHe B MIIOCKOCTH n3ruoa. MoMeHT
COMNPOTHUBIICHUS 3TOTO CEUCHUSI:

W_t-h2_1-452_3375 5
“ 6 6 oM
1260731 _
337,5-3250 -1
1,15 <1

VYcnosue He BeinonHseTcs. HeoOX0auMo yBeTMUUTh BBICOTY WK IupuRny. [Ipumem
t=1,2 cm.

t-h®> 1,2-45
W = —= = 405cm3
1260731
——F <1
405-3250-1
096 <1

VYcnoBue npoYHOCTH MO HOPMAJIbHBIM HAINPSY)KEHUEM BBITIOJIHSIETCS.
[TpoBepka IPOYHOCTH MO KacaTeIbHBIM HAMPSKEHHUSIM:

—=<1
[-t-Rs-y,

Qmax S

rae Qmax = 46693,75 Kr;
Q, = Grp * 10 = 1867,75-10 = 18677,5 Kr
Q,=R-— Qrp 10 = 46693,75 — 1867,75-10 = 28016,25 kr
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8 typ-hd 2-h
Takum oOGpazom:

3'Qmax <1
2-h-t Ry 7,

3-46693,75 <

2-50-1-1885-1
0,74 <1

VY cnoBue BBITOIHAETCS.
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[To paccuMTaHHBIM U 3aNPOEKTUPOBAHHBIM JJIEMEHTAM OaJIOYHON KIIETKH
cienyet paspaboTaTth paboune uyepTexu Ha cranun KM pykoBoactBysice CH460-74
pasaen 5 «KoHCTpyKIMM MeTauinyeckuey». «BpeMeHHass HHCTPYKIHS O COCTaBe U
0(OpMIIEHUH CTPOUTEIIBHBIX Pa00OUHX YEPTEKEH 3MaHUN U COOPYKEHUIY, YIUTHIBAS
tpeboBanuss ECKJl u coorBerctByromux 'OCToB. Ueprexu crneayer pacnojaraTh
Ha ucTe popmara Al.

BOITPOCHI JUIA BAIIUTBI KYPCOBOI'O ITPOEKTA

Kaxk BbIOpaTh MapKy CTaau MPOSKTHPYEMBIX KOHCTPYKITANA?

Kakum TpeGoBaHUsM TOKEH OTBEYATh CTaJIbHON HACTHII?

Kaxk mogOuparoTcst 1 pacCUMTHIBAIOTCS OAIKK HACTUIIA?

[MpunHumns! GOpMUPOBAHUS TIOTIEPEYHOTO CEUCHUS TTIAaBHOU OAIKu?
[TpuHIIUTIBI KOHCTPYUPOBAHUS U pacueTa OMopHOTO pedpa ri1aBHON Oanku?
[TpuHIMTIBI KOHCTPYHPOBAHUS U pacueTa Or0JIOBKA KOJIOHHBI?

[TpuHIMIIBI KOHCTPYHUPOBAHMS U pacueTa 0a3bl KOJIOHHBI?

Kak BbINONHSIETCS KOHCTPYHPOBAHUE CTEPKHS COCTABHOM KOJIOHHBI?

Yem obecrieuynBaeTcs yCTOMYMBOCTH TJIaBHOM OAJIKK?

0.  IIpuHUIMITBI KOHCTPYHUPOBAHUS U pacyeTa MOHTaKHOTO CTHIKA TJIaBHON OanKu?

ROoOo~Noa~wWNE
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