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IosicHUTENLHAA 3aNNCKA

OIl 10 «CrpoutenbHble KOHCTPYKIMM W  MaTepUajbDy  SBISIETCA
oOmenpodeccoHanbHOl B MOJATOTOBKE CHEHUAIMCTOB, 3HAHUA MpeaMera
ABJISIFOTCSL OCHOBOM JUISi M3Y4YEHUS W YCBOEHUSA TaKUX JUCLHHIUIMH, Kak
«Pa3paboTka 00bEMHO-IIJIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PEIICHUIN pa3InYHBIX
00BEKTOB KalMTAIbHOTO CTPOUTENLCTBAY, «APXUTEKTYpa 3AaHUIN.

Oco0eHHOCThIO O0YUYEHHS SIBISETCS HEPA3phIBHAS CBSI3b TEOPHH M MPAKTUKU
0 TPHUBUTUIO CTYyJEHTAM HaBBIKOB B pacyeTe KOJOHH, ¢epM, moadopa
CTPOUTENbHBIX KOHCTPYKLIMM U T. 1.

Ocoboe 3HaueHWe /Uil YCBOEHUS COJEPKAHHUS MOAYJs M TPUBUTHUA
MPaKTUYECKUX HABBIKOB UMEET MPABUJIbHAS U YETKasi OpraHu3alus MPOBEACHUS U
BBINIOJIHEHUS CTYJEHTaMU MPAKTHYECKUX padoT (M3MEPUTENbHBIX, PAaCUETHBIX,
rpaduyeckux) ¢ TpedyeMoil TOUHOCTBIO IIOJI KOHTPOJIEM IPETIOAaBaTEIs.

[lepen HayamoM BBINIOJHEHUS KaXAOW pabOTBl CTYIEHTHl JOJKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMM IIOJIOXKEHHUSIMHM, IOATOTOBKONH 00pa3LoB K
UCIBITAHUIO, TIOPSAKOM BBIOJHEHUS paboThl. [locne BhIMONHEHUsT MPaKTUYECKON
paboThl HEOOXOIUMO MPOU3BECTH OOPAOOTKY PE3yJIbTaTOB MCIBITAHUM U CIOENaTh
HEOOXOMMBbIE BBIBOJIBI.

Pe3ynbrarel ucnbITaHui, UX 00pabOTKAa M BBIBOJBI 3aHOCATCS B KypHAal
MPaKTUYECKUX PAOOT, KOTOPBIM BEAETCS KaXKIbIM CTYJIEHTOM CaMOCTOSATEBHO.

[lo ka0l MmpakTHUYECKOW paboTe MpeaycMaTpUBAETCS WHAMBHUAYaTbHBIN
OTYET Nepe/l MPENno1aBaTEIIMH.

L]env uzyuenus.

[Iporpamma mnpeaycMaTpuBaeT M3YYEHUE BaXKHEWMILIMX pa3JelIoB U TEM,
HEOOXOJAMMBIX B MOJTOTOBKE TEXHUKOB — CTPOUTENEH MO JaHHOW crenuain3auuu
U OTPaXAIOIIMX COBPEMEHHBIE TEHJICHIMH B CTPOUTENBCTBE TI'PaKIaHCKUX U
ITPOMBILJICHHBIX 3JaHUA U COOPYKECHUM.

B cootBercTBUM ¢ @T'OC CIIO CTyneHThI TOMKHBI:

ymemn:

- BBIIIOJIHATH TEIUIOTEXHUYECKUI PAcUeT OTPaXkIAr0IIMX KOHCTPYKIUI;

- BBIIIOJIHATB PACYEThI HATPY30K, AEUCTBYIOMIMX HA KOHCTPYKIUH;

- CTPOUTh PACYETHYIO CXEMY KOHCTPYKIMHU IO KOHCTPYKTUBHOW CXEME;

- BBITIOJHATH CTATUYECKUI pacyerT;

- POBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKITUH;

- MOJOUPATH CEYEHUE IJIEMEHTA OT MPUIIOKEHHBIX HArpy30K;

- BBIIIOJIHATh PacyeThl COEUMHEHUMN IIEMEHTOB KOHCTPYKIIUU.

3HamMb:

- BUJBl U CBOICTBAa OCHOBHBIX CTPOMUTENIbHBIX MAaTE€pUajoB, M3ACIUNA U
KOHCTPYKLMH, B TOM 4YHUCJIE€ NPUMEHSEMBIX MpPU BJIEKTPO3ALIUTE, TEIIO — U
3BYKOM30JIALIMM, OTHE3AIINTE, IIPU CO31aHUH PEIICHUH JUISl BIAKHBIX U MOKPBIX
MTOMEIICHN, AHTUBAaHJAIBHOM 3allUThl; KOHCTPYKTUBHBIE CHUCTEMBI 3JaHUM,
OCHOBHBIE Yy3JIbl CONPSKEHUN KOHCTPYKLIMM 3JaHUW; IPUHLMIIBI TPOEKTUPOBAHUS
CXEMBbI IJIaHUPOBOYHOM OpPraHu3aliy 3€MeJIbHOI0 YYacTKa;



- MEXIYyHapOJHBIC CTaHAAPThl IO MNPOCKTUPOBAHUIO CTPOUTEIBHBIX
KOHCTPYKIIMH, B HH(OOpMaIIMOHHOE MojieupoBanue 3nanuil (BIM - TexHomorun),
CIOCOOBI U METOJIbl TUIAHUPOBAHUS CTPOUTENBHBIX PabOT (KaJeHAApHBIEC IIAHBI,
rpaduKu IPOU3BOJICTBA padoOT);

- BHUIBl W XapaKTEPUCTUKH CTPOUTENBHBIX MaIlUH, HSHEPTETHUYECKUX
YCTaHOBOK, TPAHCIIOPTHBIX CPEJICTB U APYIOM TEXHUKU;

- TpeOOBaHUSI HOPMATUBHBIX MTPABOBBIX AKTOB M HOPMATHUBHBIX TEXHUUECKHUX
JIOKyMEHTOB K COCTaBY, COJACPKAHUIO U 0(OPMIICHUIO MMPOSKTHOMN TOKYMEHTAIINN;

- B COCTaBe MPOEKTa OpraHU3alUl CTPOUTEIHCTBA, BEJOMOCTH MOTPEOHOCTH
B CTPOMTEIIbHBIX KOHCTPYKIIHSX, H3ACIHIX, MaTepHaIax U 000py10BaHHUS, METOIbI
pacyeTra JIMHCWHBIX M CETEBBIX TPaUKOB, MPOCKTHUPOBAHMS CTPOUTEIHHBIX
T€HEPAIBbHBIX IJIAHOB;

- rpaduk TOTPEOHOCTH B  OCHOBHBIX CTPOMTEIBHBIX  MallWHAX,
TPAHCIOPTHBIX CPEACTBAX M B KaJpax CTPOUTENIEH [0 OCHOBHBIM KaTErOpUSIM
OCOOEHHOCTH BBITIOJTHEHUS] CTPOUTEIBHBIX YEPTEKEH;

- rpaduyeckoe 0003HaYECHNE MAaTEPUAJIOB U AJIEMEHTOB KOHCTPYKIIUIA;

- TpeOOBaHUSI HOPMATUBHO-TEXHUYECKON JTOKYMEHTAllMM Ha O(OpMIICHUE
CTPOUTEIIbHBIX YEPTEIKEM;

- TpeOOBaHUs K AJ€MEHTaM KOHCTPYKIUS 3JaHHs, TOMEIICHUs U OOIIero
UMYIIIECTBA MHOTOKBAPTUPHBIX KHIIBIX JIOMOB, 00YCIIOBICHHBIX HEOOXOAMMOCTHIO
WX JIOCTYITHOCTU U COOTBETCTBUSL OCOOBIM MOTPEOHOCTSM UHBATHUIOB.



IIpakTHyeckas padora Ne 1
Tema: Ilog0dop cTpouTeJbHBIX KOHCTPYKIMH U Pa3padoTKa HECJ0KHBIX Y3J10B
U JeTajiell KOHCTPYKTHUBHbBIX 3JIEMEHTOB 31aHUH
Leab padoTbl: HAy4YUTh CTYJIEHTOB NOJOUpPAaTh CTPOUTENbHBIE KOHCTPYKUIHUHU U
pa3pabaThIBaTh HECIOXKHBIC Y3JIbI U JETAIM KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHUN
Xoxa padoTbl

Ilpumep: Omnpenenutb BBICOTY KopoOuyaToro ceuenus (puc. 3) Oanku,

coOII01as1 CIAEAYIOLINE YCIOBHUS:

1. I, - TpeOyeMoe 3HaueHHuEe MOMEHTa UHEPLHH;

2. h=(1,5...3,0)b — mmpuna ceuenus coctanisaet 1/(1,5...3,0) yacTh BBICOTHI;

3. h =50t — TonmumHa CTEHKH cedeHMs cocTaBiisieT 1/50 4acTh BBICOTEHI.

Jlns perieHus 3a1auu ONMpenesisseTcss MOMEHT MHEPIMU KOpoOYaToro CEUYeHHs
OTHOCHUTEJIPHO €r0 TOPHU3OHTAIBHOM IIEHTPAIBHOM OCH C HCIOJIb30BAaHHEM
napajuIeNIbHOTo TIepeHoca Ocei:

3 3 2 3 3 2 3
th
[ =21 +21, +2Araz = 2{—2}12 +—[;t2 +bt(hj :lz—th +—bt + bih , TAC Iy =

2

6 6 2 12
MOMEHT MHEPIIMHU BepTUKaia (CTEHKHU) KOpOOUATOro CEUCHUS;

bt .
Iy = ST MOMEHT WHEPIMH TOpU30HTaNA (MOJIKM) OTHOCUTEIBHO COOCTBEHHOM
ocH;
a=h/2—t/2=h/2- pacCTOTHUE MEKAY OCSIMHU.

Ilpu n=1,5p

th  Ch . hth*  th’  th
6 6-15 215 2 97
IpH 4 = 3,0b

th®  th N hth* i’ Ch

76 6-30 230 3 18°
C yudeToM /=50t
wooowBh nt nt

I = + = + ~ ;
2-50 9-50° 100 1125000 100
hi’ P°ho k' nt nt

I = + T = + R~ )
3-50 18-50° 150 2250000 150

h4
T 0 [,=——
AKIM OOPASOM, L+ = 150 100
OTKy/a h=4/(100..150)1, =(3,2..3,51/1, .

OKOHYATEJIBLHO

hmpeﬁ = (3’23’5)4\/ ]x,mpeﬁ.
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BriBoIBI:

INPAKTHYECKASA PABOTA Ne2
Tema: BoinosiHeHHe pacyeTOB U IPOEKTHPOBAHME CTPOUTEIbHBIX
KOHCTPYKIUii, 0CHOBAHUI
eab padoOTbI: HAYYUTH CTYJACHTOB BBINOJHEHUIO PACYETOB U MPOECKTUPOBAHUIO
CTPOUTEIIbHBIX KOHCTPYKIIMNA, OCHOBAHUU.
Xoa padoTbl

Ilpumep: TlomoOpath cocTaBHOE KOpoOYaTOe ceueHue Oaaku M3 CTAIbHOTO
mpokaTa W ONPEAENUTh €ro TeOMETPUUYECKHE XapaKTePUCTUKH, COOroIas
CIIEAYIOIINE YCIOBUS:

4
1. 1,5 =30500cu” - TpeOyemMoe 3HaUEHNE MHEPLMU COCTABHOTO CEYEHHS;

2. h=(1,5..3,0)b- IIHPUHA COCTaBHOro ceueHus cocrtasiser 1/(1,5...3,0) gacTp
BBICOTEHI;

3. h=(25..50):- TONIIMHA CTEHKU COCTABHOTO ceueHus coctamiser 1/(25...50)
4acTh BBICOTHI;

4. Ix,mpeg/ I, yuer. =0,95...1,03- HemoHaNpsKEHHE COCTABHOTO CEYEHMS HE TOJDKHO
npeBwImath 5%, a nepenanpspkenue — 3%;

5. 4—> A4__ - COCTaBHOE CEUYCHUE JIOJDKHO MMETh MUHUMAJIBHYIO TUIOIIA/b, T. €.
coOCTBEHHBIN BeC (Macca) OaJIKu JOJDKEH ObITh HAUMEHBIITUM.

3agady cieayeT peliath B ONpeieIEHHON MOCIeA0BaTEILHOCTH.
1. Onpenenenue BbICOTHI COCTABHOTO CEYCHHUS

h=(32.35041 0 =(3,2..3,5)4/30500 = 42,3...46,3cm

2. OnpeneneHre MIUPUHBI COCTABHOTO CEUCHUS
b=h/(15..3,0) = (42,3...46,3) /(1,5...3,0) = 14,1...30,9cu



3. Tlox6op coctaBHOrO ceveHus (1BapuaHr,
puc. 4) 615

o 15|

400
>

Puic. 4 115|875 205
12[ Ne40; 20
A = 61,5 eM? ; 1, =15220en*; 1, =642em*;
z,=2,75¢cm;

t=08cm; B =400mm; b =115mm;
h/b=400/(2-115)=1,74; h/t=400/8=50
A=24=2-615=123cn’;  0,7850-123=96,6x2/
L poor. =21 =2-15220=30440cu"

X, pacy.

L et ! I oo, = 30500/30440=1,002
4. OnpeneneHue TEOMETPUUYECKHUX XapaKTEPUCTHUK COCTABHOTO  CEYCHUS
(1BapuanT)
A =123en? 1. =30440cm"

\F /3044 15730
123

=30440/(40/2) =1522cm’

X

W=
h

1,=2(1, + 4a*)=2(642+615-8,75*)=10701en*

\/7 10701 o2
V123

W_ L, _2-10701 g, s
b 23

3. ITox6op coctaBHOTO ceueHus (2 BapuaHT, puc. 5)




212

6 200 6

406 |©

]
|

So
S
< ™ X
m
oy
x
o
v} =
b o
S
~ b

Puc. 5
:02Ne 1)27-6x300)
[Ne20 4 =234cm*; 1, =1520cm” 5 I, =113em* ;2 =2,07cn;
S, =52mm 5 b =200mm; b =T6mm;
h/b=420/(212) =1,98; h/t=300/6=>50
A=24 + 4,)=2(23,4+0,6-30) = 82,8c’
Iy = 2Ly + 4> +1,,)=2(113+23,4-1893° +0,6-30°/12) =
=19696cm*
I /1 =30500/19696=1,549>1,03

x,mpeb." = x,pacu.
3. ITox6op cocraBHOTO ceueHus (3 BapuaHT, puc.6)
:42Ne 1)21-10x320)

[Ne24 4 =30,6cm” 1, =2990cu*; I, =208cm* ; 2, = 2,42em;
t=5,60m; h=240mm ; b =90mm;
h/b=460/(260)=1,77, h/t=320/10=32
A=2(4 +4,)=2(30,6+1,0-32)=1252e1> 078501252 =983/
I, e =21, + 4a® +1,,)=2(208+30,6-20,58" +1,0-32°/12) =

=31800cm*
I/ /1 =30500/31800=10,959

X,mpeb. " ~ x,pacu.
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4. OnpeneneHue reoMETPHUUECKUX XapaKTEPUCTUK COCTAaBHOTO cedeHus (3
BapHaHT)

A=1252em’; 1. =31800cu’

i —\/7 31800 =15,94cm
125,2

=31800/(46/2) =1383cnm’

X

W:
h

1,=2(1, +1,,+ 4,07 )=2(2990+1,0°-32/12+1,0-32-12,5% ) = 1598 5cu*

i = \F @ =11,30cm
W, 21, 2-15985
b 26
3. IToxGop cocraBHOrO ceueHus (4 BapuaHT, puc.7)
)21-9x440; -9x200)
h/b=458/218=2,1, h/t=440/9 =489
A=2(A,+ A4,.)=2(0,9-44+0,9-20) = 115,2cm>
0,7850-115,2=90,5x2/ m
I pn =20 + I+ Apa? )=

2(0,9-44°/12+0,9°-20/12+0,9-20-22,45>) =31660cm”
I 1 uee =30500/31660= 0,963

x,mpe6. "~ x,pacu.

=1230cn’



BapHaHT)
A=1152en’;

z-—\[__ 31660 =16,58cm
115,2

Wf_
h

218

200

458

1045 |

1. =31660cu*

Ly 31660/(45,8/2) =1383c

Puc. 7
4. OnpeneneHrue TE€OMETPUUYECKUX XapAKTEPUCTUK COCTaBHOTO cedeHus (4

1, =21y, + 4,07 +1,,)= 2(0,9° - 44/124+0,9-44.10,45 +0,9-20° /12) =

~1061 5
ol e
2 10615

218

Pe3ynbTaThl pacueToB CBOMASITCS B BUIEC TaOJIUIIbI

W=

y

y

b

=974cm

Na Coct | A; | hy [ b; [Lg | Wi |Iv; | W |iy; | KT | Lipes
aB [CM| M | M |cM | x |[cM|eM | y; |em | /m |/
ceueH | > | M | M | |cMm *olem Lx pac
us 3 3 u.
1{2(Ne |12 14023 (30| 15|15]10 9319, |96|1,00
40) |3, | 0| 0 (44|22, ,7]70| 1 |33],6| 2
0 0 311
2| 2([Ne |12 |46 |26 |31 | 13| 15|15 |12 |11|980,95
24; |5, | 0| 0 |80 |83 9198 (30|,3].,3| 9
- 2 0 4 15 0

TabOmuma 2
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10x3
20)

30 2(- | 1114521 (31|13 /16]10 979, |90 0,96
Ox44 |5, | 8 | 8 |66 |83 |, 5|61 |4 |60|.,5| 3

9x20
0)

BrIBOIEBL:

IIpakTnyeckast padora Ne 3

Tema: IlocTpoeHne pacyeTHBIX CXeM NMPOCTEHIINX KOHCTPYKIUH 010K H
KOJIOHH
Leap padoThbl: HAYYUTH CTYIEHTOB MOCTPOEHUIO PACUETHBIX CXEM MPOCTEUIINX
KOHCTPYKIIUH 0aJ0K U KOJIOHH
Xoxa padoThl
3agaHue 1o BapUaHTaAM:
1 BapuaHT (KOHCOJIb)

a)

350 {70/ (100

= _—T
I

_,f"‘"‘—
1
~

=

0) I :
1 2 CAN - ;

l e e e T

24

H=900

3 BapuaHT

11
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15(a < 10 mm)
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| 104
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IlepeuepTuTh U3 HpUMEpPA KOHCTPYKTUBHYIO M THOCTPOUTH PACUYETHYIO CXEMY

0aJKu U KOJOHHBI B COOTBETCTBHH C YKa3zaHHBIM BapHaHTOM, COI'IACHO IIPUMCPY.

[IpuMep BBITIOTHEHNS 3aaHUS:

ITpamep 4.1. PykoBoacTBysick HJI0XKeHHOH MeToauKoii nocTpoe-
HUWS pacyeTHOH CXeMBl, NOCTPOHTE PACUYETHYIO CXEMY JUIS nepeBSIHHOM
GankH, onupalolleiics Ha fepeBsIHHBIE CTOMKH M 3aKPETUIEHHOH C 1no-
MOILIBIO CTAJIBHBIX CKOO (puc. 4.23).

Peweriue.

Ecmy npunoxuTe Kakyr-nmubdo cuny F, Kak u3o00pakeHO Ha pHC.
4.23, 6, TO BUAHO, YTO JieBasi Ornopa He JaeT BO3MOXHOCTH TepemMe-
HIEHWHA KOHIIA DAIKH, a TTpaBelii KOHel DanKH MOXET TepeMeELIaTHCH.

3HayWT, IeBasi oropa HeINMoABMXHAas, a NMpaBasi moaBrxHasi. Ecoim
MPpHJI0XKWTL CHJIY, KaK NnokKa3aHo Ha puc. 4.23, &, To BUIHO, YTO 0ob6a
KOH1la DanKH{ MOTYT INMoOYTH cBODOMHO MOBEPHYTHCHA HA HEKOTOPBIHA
yroJi, Korana banka nporvbaercsi. 3To 3HaYMT, 00a KOHLIA Da/IKH 3a-
KperuieHBl 1mapHUpHo. IMonelToXuBasa ckazaHHOE, MOXHO CHeJNaTh
3aKJI0YEHHEe O TOM, YTO JieBasl ornopa IUapHHPHO-HETIOABHXHAA,
a npaBas — lIapHUpHoO-noaBuxHaga. PacueTHas cxema 6anku »300-
paxkeHa Ha pMc. 4.23, 2. He npencrasnsier Tpyna npoaHaJIu3HpOBaTh
OIMNOPHBI H CO CTATHYECKON TOYKH 3PEHHS: Ha NMpaBoi orope NnpH npH-
JIOXKEHHWH IMPOM3BOJIBHO HATPABJIEHHOH HArpy3KM BO3HHWKAeT OofHAa
BEPTHKAJILHAN pPeaKki[Msi, 2 Ha JIEBOI1 Ornope — HaAKJIOHHAsl peaki[usd,
KOTOPYHK) MOXHO pasjIoXKHTh Ha JIB€ COCTABNAIONIHE (BEPTHKAIIEHYIO
M FOPH30HTAJIBHY0).
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Puc. 4.23. K npumepy 4. 1. Onupaxne gepesaHHoi Gankmu Ha CTORKH:
&) KoHCTpYyKTHBHAR cxemMa; ), B) BOIMOXHLIE NeEpeMeLeHrn Bankm;
r) pacyerHan cxema Ganxy; 1 — Ganka; 2 — croiika; 3 — ckobel

IpakTnueckas padora Ne 4
Tema : Pacyer cTaibHOM HEHTPAJIBHOMN CKATOM KOJOHHBI
Hear pabdoThl: HAYYUTHh CTYJECHTOB pAaCCUUTHIBATH CTAJbHYIO LIEHTPAIBHO-
CKaTYyI0 KOJIOHHY
Xoxa padoThi:

Jlns 3amaunm Ne |
JlanHble 1711 BBITIOJIHEHUS TMPAKTHUECKOW paboThl B3ITh W3 3amauu Ne 7
JlabopaTopHo-nipakTrdeckoil padoTel Ne 3. OTCyTCTBYyIOIIME NaHHBIE B3SITh W3
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npuMepa npuBeAeHHOro BhIlle. CaMo ycIOBHUE 3a7a4uM B3sATh U3 YCIOBUM IpuMepa
Ne 1.

Just 3agaun Ne 2

JlaHHBIE B3SITh U3 YCIOBUI OJMHAKOBBIC JIJI1 BCEX BAPUAHTOB.

IIpuMep BbINoJHeHNs 3a0aun Ne 1

Hcnonb3ys naHHbIE TPUMEpPA K IpakTU4YeCcKoil pabote Ne 3, paccuuTaTh CTaIbHYIO

KOJIOHHY JJIA 37aHusl MarazuHa. KoJOHHa BBINIOJIHEHA U3 MPOKATHOIO JBYyTaBpa C
napajuleTbHBIMUA TpaHsMu 1oiok. Harpyska N=566,48xH (pakTtuueckun Harpy3ku
OTBeca CTaJbHBIX 0AJIOK U CTaIbHOW KOJOHHBI MEHbIIIE, YeM HArpy3KH, B3TbIE 110
npumepy 7, B KOTOPOM Harpy3kH OIpeAeNieHbl OT Beca jKelie300€TOHHBIX 0alloK U
KUPIUYHOW KOJIOHHBI, HO JIJI CPABHEHUS PE3YJIbTATOB PacyeToB B mpuMmepax S.1,
5.2, 5.3, 5.4 Harpy3KH OPUHSTHI OJTUHAKOBBIMU).

KoaddunreHT HaneKHOCTH 10 OTBETCTBEHHOCTH MpUHUMaeM Yy = 0,95; Harpyska
C yueToM Kod3(phUIIeHTa HAJEKHOCTU MO OTBETCTBEHHOCTH

N=1566,48 10,95 = 538,16 xH.

Kononna ¢akTruecku BBITIOJHAETCS BBHICOTOM B JIBa dTa)a, HO pacueTHas JJIMHA
IPUHUMAETCS PABHOM BBICOTE OJHOIO J3Ta)Ka, TaK KaK YYHUTBIBACTCS €€
3aKpeIJICHUE B MEPEKPBHITUU ler =3,6 M. pacueTHas cxema KOJIOHHBI U €€ CEUEHUE
MPUBEAECHBI HA PUCYHKE.

a)
N= 538,16 kH
6)
¥ ¥
v fﬂr——" 3,6 M
=

—_—
% <
o

Puc. K npumepam 5.1, 5.2, 5.4:
a) pacvetrHas cxema KonoHHbl; 6) ceveHHe KONOHHbLI

Pemenue.

1. Ompenensiem rpynmy xoHcTpykimii o Tadmuue 50 CHull 11-23-81%; komoHHBI
OTHOCSITCS K Tpyniie KoHCTpykuuid 3. [Ipunumaem cranp C245 no 'OCT 27772-88
MpUHUMAsT CTajlb, CICAYET YUUTHIBATh, BBIIOIHICTCS M3 3TOW CTaJlb MPOKAT WIIN
HET, TaK KaK 3a4acTyl0 OIPEACIICHHbI BHJ MpOKaTa IPOU3BOJUTCI W3
OTpaHUYEHHBIX TUIIOB cTajei (cM. [Ipunoxenue 1, Tadm. 2).
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2. OmnpenenseM pacueTHOE CONMPOTUBIICHHUE CTAIM MO Tabmuie 2.2, yduThIBasi,
YTO JBYTaBP OTHOCUTCS K (DPACOHHOMY MPOKATY, U MPEIBAPUTEIHHO 3a/1aBIIUCH €T0
TomuHON t 1o 20 mMm, Ry =240 MIla = 24 kH/cm?.

3. [Ipu pacuerax Ha yCTOWYMBOCTH NMPUHUMAEM KOI(PPUIMEHT YCIOBUS
paboter y. = 1 (tabm. 2.3). 3amaemcs THOKOCTBIO KOJOHHBI A = 100, dTtO
COOTBETCTBYET KOI(PUIIMEHTY TMpomoiabHOoro mi3ruba ¢ = 0,542 (tabn. 5.3).
OmnpenensieM TpeOyeMyto MI0MIAAb:

N _ 53816

A = =
oRy, 0,542-24-1

=41,37cm?.

4. OmnpenensieM TpeOyeMbli MUHUMAJBHBIN paanyc WHEpUHH (MO 3a/laHHON
ruokoctr A = 100): A= 46,08 cm?; i=1/A = 360/100 = 3,6 cm.

5. [To Tpebyemoii miom@aau ¥ pajauycy HHEPUUM MOJOMpaecM JBYTaBp IO
COPTaMEHTy JBYTaBPOB C TMAapaUICIbHBIMU TpaHSIMH TIOJOK. bimxke Bcero
noaxoaut ayraBp 2311, xoTOpsld MMEET CIEAYIOIIME XapaKTEepUCTHKUA: A =
46,08 cm?; ix=9?62 cMm; iy = 3,67 cwm.

e OrmpenensieM HauOONBIIYI0  (AKTHUECKYI0 THOKOCTh  (HauOOJbIIas
rMOKOCTh Oy/J€T OTHOCHUTEIIbHO OCH Y-y, TaK KaK pajJuyCc HHEpLUUU
OTHOCHUTEIIFHO OCH Y-y MEHBIIIE Pauyca WHEPIIMH OTHOCUTEIBHO OCH X-X, &
pacyeTHbBIC JUTMHBI OTHOCUTEIBHO 3TUX OCEH OJMHAKOBHI):

A, = /i, = 360/3,67 = 98,09;

e [lo wHauOospmielt THUOKOCTH, ompenensieM (akTUYecKoe 3HAUYCHUE
koddduIreHTa MPoI0JIBHOTO U3rKnba, ¢ uHTepnoisaiuen ¢ = 0,556 (cm.
Ta071.5.3);

e [IpoBepsiem ycnoBue, 4TOObI THMOKOCTH OblIa HE OOJIbLIE MNpPEaeTbHOU
rubkoctu, ycranosnennoir CHull 11-23-81°. JInst OCHOBHBIX KOJIOHH
npenenbHas THOKOCTh omnpeaensercs mo (GopMyne Appen = 180 - 60a (cm.
Tabi. 5.4), rae a = N/ARyy. = 538,16 46,08 24 -1 =0,875>0,5;

e IIpoBepsieM yCTOMUYHUBOCTb:

N 538,16

—=———___=21,00 kH/cM2 < =24-1=24 xH =
oA 0.556-46,08 xH/ Rr. /oM

BriBoa: Hecymasi ciocoOHOCTh CTepKHA KOJIOHH oOecrieueHa. [Ipunumaem
B KauecTBe cTepkHs apytasp 231111.
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IIpakTuyeckas pabora Ne 5
Tema: Pacuer nepeBAHHON HEHTPAJBLHON CKATOM CTOMKM.
Leap padoThl: HAYYUTH CTYIAEHTOB PACCUUTHIBATH JIEPEBSHHYIO LIEHTPAJIBHO-
CXKAaTYIO CTOMKY.
Xoxa padoTbl

s 3apayu Ne 1
JlaHHble [ BBINOJHEHUS MPAKTHYECKOW padoThl B3ITh M3 3amaun Ne 7

JlabopaTopHo-nipakTHdeckoil padoTsl Ne 2. OTCYTCTBYIOIIME JaHHBIE B3SITh W3
npuMepa Ne 1. Camo ycnoBue 3agauu B3Th U3 yciuoBui npumepa Ne 5.4 Ha cTp.
151 yuebnuka CerkoB B.U., Cepoun E.I1. Crpoutenbubie kKoHcTpykiuu 2005r.

IIpumep BoinoJHeHus 3aaaun Ne 1

Ucnons3yst nmanHbie npumepa 3.7, momo0OpaTh CeUYEHUE LEHTPATIbHO-CKATOU
CTOMKM (KOJIOHHBI), BBITIOJTHEHHON W3 IEIbHOM JpeBeCUHBbI. MaTepuan: COCHa,
copt 1. Ceuenne komoHHBI — Opyc (puc. 5.37).

[Ipumeuanue. [lepeBsiHHAs CTOMKa IS MPEIJIOKEHHOro B mpuMmepe 3.7 Tuma
3/1aHUS, €CTECTBEHHO, HE MMEET CMBICJIA U JaXKe HEAOMYCTHMa C TOYKU 3PEHUs
TpeOOBaHMM, TMPEABABISIEMbIX K TaKUM 3JaHUSM U HUX KOHCTPYKIUSM
(IpPOTHUBOMOKAPHBIX, KAMMUTAILHOCTH U T.1I.).

Harpysku Ttakke MeEHbIE, YeM IpU KUPNHYHOW KOJIOHHE. BapuaHT cToMkn
(KOJIOHHBI) W3 JPEBECHHbl MPHUBEIACH HCKIIOYUTEIBHO B YYEOHBIX IENSIX IS
CPaBHUTEIHHON OIEHKU MPOYHOCTHBIX CBOMCTB MAaTepPUAIOB, KOTOPAsi MOKET OBIThH
MI0JIOKEHA B OCHOBY 3KOHOMMYECKHX CPAaBHEHUU KOJIOHH.

N=1566,48 kH, ¢ yuerom KoahdpHIIMEHTA HANIEXXHOCTH IO OTBET-
CTBEeHHOCTH ¥, = 0,95 Harpy3ka N= 566,48-0,95 = 538,16 kH. Pacuer-
Has CXeMa INMPHHATA ¢ ONMHMpaHHeM KOHLIOB CTepXXHs KOJIOHHBI Ha Luap-
HUpHBIE OTTopHI (cM. pHC. 5.35, a). PacueTHas nnuHa crepxHA [ = 3,6 M.

TemrieparypHO-BIaXXHOCTHBIE YCJIOBUs 3KCIUTYaTallMM A2 (31eMeHT
paGoTaeT BHYTPH OTAIUTHBAEMOTO TTIOMEILEHHSI C OTHOCHTETBHOM BJIAX-
HOCTBIO BO3ayXa cBbille 60 v mo 75% (cm. Tabn. 1 CHull I1-25-80).
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Pewenue.

1. Ilo Ta6n. 2.4 onpenensieM pacyeTHOE COIPOTHBIIEHHE IPEBECH-
HHBI cXaTtumio: R. = 16 MIla = 1,6 kH/cMm? (npeasapyTensHO TIpUHUMAS
LIMPHHY U BHICOTY ceyeHus bonplie 13 cMm). .

2. KoadrpuimeHTH yenoBHst paboTe B COOTBETCTBMU € TpeGoBaHM-
simu 1. 3.2 CHmIT I1-25-80 npyHMMaemM paBHBIMM €IMHULIE.

3. 3amaemMcs Ko pHIHEeHTOM NMponoikHoTo H3rkba ¢ = 0,8 u ornpe-
nensieM TpedbyeMylo rUIoank ceyeHHUs U3 (popMYIEl YCTOHYHBOCTH

_ N 53816 _ 2

" o oR ~0,8-1,6 420,4 cm2,
4. IpyHumaem ¢ yuetoMm coprameHTa ([Ipunoxenue 2) ceyenme
6pyca bh = 200250 cM, dakTHYecKas TUiomanL cedetmst F= 500 cm?;
KOJIOHHA HE MMEET Bpe30K B PacYeTHOM CeYeHWH, MO3TOMY pacyeTHas
roianes ceyenus F,,., paBHa molliaan ceyeHus Gpyrro Fg,= 500 M.

| ¥
X x
_;;L.ﬂ.- .,:
0 4"\7
1y

Puc. 5.37. CeveHwe nepesaHHON KOMOHHE — K npymepy 5.4

5. OnpenensieM pagMychl MHEPLIMM OTHOCHTENIBHO IJIABHBIX Oceil
(Tabn. 5.2):

r,=0,289h=0,289-25=7,23 cm;

r,=0,2895=0,289.20=15,78 cm.

6y. Haxonum rubkocts v Ko3xpHLIMEHT NpooJbHOro u3ruba, uc-
TOJIBE3Ys1 MEHBILUHH TI0 BEJIMYHHE paqHyc MHEPLIMH, TIoNy4yaeM Bonkllee
3HayeHHue rmbkoctTv: A = I/, = 360/5,78 = 62,3; onpenensieM npenesib-
HYI0 THOKOCTB: JUIA KOJIOHH A, = 120 (Tabn. 14 CHwulIl 11-25-80).
I'mbKoCTh KOJIOHHB B IpeieJlax HOPMBL, Tak Kak (pakThuyeckas rmb-
KOCTb KOJIOHHBI MeHblLle A = 70, koadpHLIMEeHT NpoaoibHOro U3rnba
ofpenessieM 1o chopmysne

¢ =1-0,8-(A/100)*=1 - 0,8-(62,3/100)* = 0,689.

7. IpoeepsieM yCTOHIHBOCTE:

N _ 53816
oA 0,689-500

=1,56 kH/cm? < R =1,6 kH/cm?.

BriBon. HarnpsbkeHus npu pacuere Ha YCTOWYHMBOCTE MEHBILIE pac-
YETHOI'O COMPOTHBJIEHHS IPEBECHHEI CXATHIO:

c=15,6 < R=16,0 MIla,
ClieIoBaTEJIbHO, Hecyllasi criocobHocThb obecrnieyeHa.

ITpuHuMaeM cedyeHre KonoHHBI 200 x 250 mM. IpesecHHa — coCHa,
copr 1.

3amaua Ne 2 0e3 pa3OMBKH MO BAPHAHTAM.




INopoGpars ceueHYe AepeBIHHOM CTOMKH M3 Bpyca; cToiiKa IapHUp-
HO 3aKperuieHa Mo KoHLaM, JyTHHa cToiiku /= 2,0 M. Harpyska npuno-
JKEHa I10 LIEHTPY TsKecTH ceyeHus, N= 15 kH. KoadpuumeHT Hanex-

HOCTH I10 OTBETCTBEHHOCTH ¥, = 0,9. Marepuan: 6epe3sa; copr 2. Temne-
pPaTypPHO-BJAXHOCTHEIE YCIOBHMA 3KcIuTyaralmy B2 (3kcrmyaranus Ha
OTKPBITOM BO3[yXe B HOPMAJIBHOM 30He, [U15 TAKHX YCJIOBHI 3KCIUTYATA-
i KoadpduimeHt m, = 0,85). Ilpu onpederenuupacwemnozo conpomue-
nenus bepeswi caedyem pacqeniHoe conpomuenenue, onpedenentoe ona ope-
BeCLHbl COCHBI (eau), yMHodcams Ha Kosghuyuenm m,, (maba. 2.5), yuumsi-
earouyuil dpyeyro nopody dpeeecuni, u Kodpduyuenm m,, yuumsiearouuii
yeaoeus sxcnayamayuu. TlpenenbHas rTHOKOCTh CTONKH A,,q.= 120.

3ajgaua Ne 3 0e3 pa3OMBKM 110 BApHMAHTaAM

ITpoBepHUTh HecyLIYHO CITIOCOBHOCTD AiepeBAHHOM CTOMKM, BBITION-
HeHHo#i u3 OpeBHa. Marepuan: enb, copT 3; ycJIOBMS SKCIUTyaTalUH
A3 (xo3dduument m,=0,9). Harpyska, neiictsyionasi Ha cTO#KY,
MPUIOXKEHA 110 LEHTPY TsXecTH cedeHuss, N= 150 kH. Koadduum-
€HT HaJIeXXHOCTH 0 OTBETCTBEHHOCTH 7, = (0,95. 3akperuieHue cTepx-
HA LIapHUpHOE 1o 060MM KoHLaM, IvHa /= 3,0 M. JlnameTp 6pesHa
D= 180 mmM. INpenensHas rubKOCTb CTOMKH A, = 120.
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Ipuiaoxenus

MpunoxeHwe 2

TaGmnya 1. Pexomenayemblii COPTAMEHT NWIOMATEPHANOE AN [epeBAHHbIX
KoHCTPpYKUWH no NMOCT 244454-BD

Tonupma, LiMpuHa, MM

M 100 125 150 175 200 225 250
19 100 | 125 | 150 £ m = -
22 100 125 150 175 200 225 -
25 100 125 150 175 200 225 =
32 100 125 150 175 200 225 -
40 100 125 150 175 200 225 -
44 100 125 150 175 200 225 -
50 100 125 150 175 200 225 250
60 100 125 150 175 200 225 250
75 100 125 150 175 200 225 250
100 100 125 150 175 200 225 250
125 100 125 150 175 200 225 250
150 100 125 150 175 200 225 250
175 - - - 175 200 225 250
200 - - - = 200 225 250
250 - - - - - - 250

Tabnuua 1

Temneparypo- MaKCHManLHas BNaXHOCTL [APEBeCHHbI

BNawHOCTHLIE

Ycnoewa
IKcnnyaTaymn

Al

XapakTepMCcTHKa YCNOBWIA 3KCNNYaTaLWM
KOHCTRYKUMWA

NOMELLEHWA  npW
OTHOCHTENEHORA

BHyTpr  oTannueBaemMex
Temnepatype go 35 G,
BNaMHOCTH BO3OyXa

o 60%

Ceblwe 60 po 75%

Ceblwe 75 no 95%

ANA KOHCTPYKUMA Y%

M3 KNeeHon w3 HeKneeHon
APeBeCHHbLI APeBecuHbI

9 20

12 20

15 20
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Tatmwa 5.2
DopMynsl ANA ONpeneneHvs XapaKTepMcTHK CeYeHuwil

f : o o0 i, xr:'*\\
x ;IZ_JE - %J; [ XEZAX g, TR
Ceuenmue /) 23"y W ¥
anemMeHTa . . W y: l d l
b | 6 ] D >
2
A bh bh D D _nd’
4 4 4
L b !k nD? D ndt
12 12 64 64 64
I hb> b n DA nD!  nd
¥ —_— —_— — ————
12 12 64 64 64
iy 0,289h 0,289 0,25D 0,250 - &
P 0,289b 0,289b 0,25D 0,25JD% —a
Tabnuua 14
HanmeHoBaHWe IMeMEHTOE KOHCTRYKLMWMA MNpegensHan rMBKOCTL A auc
1. CaTele NoACa, ONopHEIE PAcKOCk! M ONOPHLIE CTOMRKW diepM, KONOHHGI 120
2. Npovue cxaTele 3NemMeHThl hepmM 1 OpYTMX CHEO3HbIX KOHCTPYKLMWA 150
3. Cxatele anemeHTs CBASER 200
4. PacTaHyTele NnoAca (bepM B BEPTHKANLHOWM MMOCKOCTK 150
5. Mpodune pacTAHYTEIE ANEMEHTE thepM K OPYIME CKBOSHEIX KOHCTRYKLMA 200
[nA onop BO3ayWHLIX NMHWIA 3NeKTpoNepenaYn
6. OCHOBHBIE 3NEMEHTE! (CTOREM, NPUCTABKK, ONOPHBIE PAcKOCH!) 150
7. Mpovwne anemeHTLl 175
8. Ceram 200

Mpumeyanme. 0N cxaTHX 3NEMEHTOR NEPEMEHHOTD CEMEHWA BENWYWHE NPeaebHol TMOKOCTH A a0y YMHOXATCA Ha

\'I'k: , TAE KO3PMULWEHT K.y NPHUHUMAETCA No TA0N. 1 npun. 4.
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Ta6n. 4 CHvI 11-25-80

Tabmma 2.5
KoaddvumeHTm, gna
pac4YeTHbIX
CONPOTHRNEHWA
F ]
'E i
'E Et g=
Eod | &% )
Apesecusie nopoas 22 | e H
-+ |25 % | §
Q= . o g -3
T i | st 3
ol ge
XZZ | s=3 Q
e E "B o
Fx0 g 5
abE | GE
0
oo
(1]
XBoitHbIE
1. JIncTBEHHWLA, KPOME EBPONECKO M ANOHCKOA 1,2 1,2 1
2. Keap cnbupckmii, kpome KpacHORPCKOro Kpan 0,9 0,9 0.9
3. Keap KpacHORpPCKOro kpas, COCHa BeiiMyToBa 0,65 0,65 0,65
4. Nwxra 0,8 .8 0,8
Teepasie NMCTBEHHLIE
S. fy6 1,3 2 1,3
6. AceHs, kneH, rpab 1,3 2 1,6
7. Axauwma 1,5 2,2 1,8
B. Bepeaa, Gyk 1,1 1,6 1,3
9. Baz, inem 1 1,6
Markve nMcTEEHHBIE
10. Onexa, nMNa, ocyHa, ToONoNL 0,8 1 0,8

IIpakTnueckas padora Ne 6
Tema: Pacuer xeJ1e300e TOHHOM KOJIOHHBI €O CJIYYalHBIM IKCHEHTPUCUTETOM
Heab padoTbi: HAYYUTH CTYJEHTOB PACCUUTHIBATH JKEJI€300€TOHHBIE KOJIOHHBI CO
CIIy4alHbIM JKCLEHTPUCHUTETOM.
Xox padoThi:

3amaua Ne 1.
BrImonHWUTh 3amady B C HHMXKE MPUBEACHHBIMU YCIOBHUSIMHU B COOTBETCTBHH C
npuMepoM 5.5 yueOHMKa NPUBEICHHOIO 3a YCIOBUSIMU 33]1a4u.
JlanHbie:

[To pannpiM mpumepa 3.7 paccuMTarh >KEIE300€TOHHYIO KOJIOHHY.
(Harpysky Ha >kene300eTOHHYIO KOJIOHHY COOHMpaeM 3aHOBO, TaK KaK B MpUMeEpe
3.7 He coOupanach AMUTENbHAS YacTh HArpy3kH, 3HaUEHHE KOTOPOM HEOOXO0IUMO
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3HATh JIJISl pacueTa *elie300eTOHHOM KooHHBL.) Harpysky Ha KOJOHHY coOupaeM
C YYETOM €€ Beca, KOTOPBIA OTJIMYAETCs OT Beca KUPIUYHOU KOJOHHBI. Harpyska
MPUIOKEHA CO CIIyYailHBIM dKCIEHTpUCUTETOM. [IprHHMaeM cedeHne KoJoHHbI bh
=350 * 350 MM, apMUPOBAHUE CUMMETPUYHOE, T.€. INIOMIAA CEYEHUM apMaTypbl
paBubl A S =A' S . Bricora xononust H = 7,5 m (cm. puc. 3.1). Koadpduument
HAJIE)KHOCTH IO OTBETCTBEHHOCTH Yp= (,95.

ITpumep 5.5. INo naHHBIM NpuMepa 3.7 paccyMTAaTh XeJe300eToH-
HY1I0 KoJloHHY. (Harpy3ky Ha xene306eToOHHYIO KOJIOHHY coOupaem
3aHOBO, TaK KakK B rpumepe 3.7 He cobupanack J/IMTe/IbHas YacThb HAa-
IPY3KHM, 3Ha4YEHHME KOTOPOii HEOOXOAMMO 3HATH ISl pacyeTa XeJle30-
GeToHHOI#T KONOHHEL.) Harpysky Ha KOJIOHHY coBHpaeM C y4eToM ee
Beca, KOTOPHIii OT/IHYaeTcs OT Beca KUPIWYHO#H KoyioHHBl. Harpyska
MPUJIOXEHA CO CITyYaiiHBIM 3Kc1ieHTpHUcHTeToM. [IpHHIKMaeMm ceueHne
KosioHHH bh = 300- 300 MM, apMHpOBaHHE CHMMETPHYHOE, T.€. TUIOIIA-
IH ceyeHHii apMaTypul paBHE A, = A,. Bricora kononnst H=7,25 M
(cM. puc. 3.1). KoadxuimeHT HaneskHOCTH 1o oTeeTcTBEHHOCTH ¥, = 0,95.

Pewenue.

1. [lns pacyeTa KOJIOHHBEI COOMpaeM pacuyeTHYI Harpysky (ee rnos-
Hoe 3HaYeHHe N M JUTMTEeNIbHYIO YacTk Harpy3ku N):

® Harpy3ka oT cobcTBEeHHOIO Beca Xene3ob6eToHHO KONTOHHHEL:

Nonorw = bhHY, 6 = 0,3-0,3-7,25-25=16,31 kH;

Niorowm = N=16,31-1,1 = 1?94KH

® HarpysKa Ha HH3 KOJIOHHBI

N= QI Arp + ‘L n‘q-rp "ﬁmwNﬁﬂ.rm ' Nmm-mu

= §,9. 2T+IO 58- 27+2 9,9 + 17,94 =563,7 kH;

® HaXxoIHUM JUTUTEITBHYIO YaCTh HArPY3KH Ha HU3 KOJIOHHB N, 1uist
4yero HeoOXoIMMO M3 Beeii HArpy3KH BHYECTb KPATKOBPEMEHHYIO YacTh
Harpy3ku (B cooteeTcTBHH ¢ M. 1.7 «k» CHuII 2.01.07. 85* 50% cHe-
TOBO# HAIPY3KH § CYHTAETCs1 KpAaTKOBpEMeHHOI u 509% — InMTenbHoit).

B cootserctBHM ¢ Tabin. 3.3 umTenbHas HOpMATHBHAS HarpysKa Ha
[epeKpPEITHE TOProBHEIX 3aJI0B cocTabisier pr = 1,4 kI la, a nonHoe 3Ha-
YyeHHe HOPMAaTHBHOI HATPY3KH Ha nepekpeiTHe p" = 4,0 KI1a u koad-
¢buULMEHT HAIEXXHOCTH Mo Harpyske y,= 1,2, crnegosarebHO

Ny=N—-0,554_, - py A, + p/yA,=563,7-0,5-2,1-27-4-1,2- 27 +
+1,4-1,2-27=451,11 kH;

® ¢ yuyeToM Koa(puumenTa vy, = 0,95 Harpyska paBHa:

N=563,7-0,95= 535,52 kH;

N,=451,11-0,95=428,55 xkH.

2. 3anaeMcst MaTepHa/iaMH KOJIOHHH: OeTOH TsDKenblit Knacca B20;
Y2 = 0,9; npononbHas apMaTtypa kinacca A-11I; nonepeyHas apMarypa
knacca Bp-I; pacueTHeie conporurieHus: R,= 11,5 MIa; k.= 365 MIla
(Tabn. 2.6; 2.8).
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3. OnpenensieM pacyeTHYIO JUTHHY KOJIOHHBI; pacyeTHas [UTHHa KO-
JIOHHBI TIPUHHUMAETCH paBHOI BeicoTe FTaXa (puc. 3.1): [, = 3,6 M (dax-
THYECKH KOJIOHHA BBITIOJTHAETCH BLICOTOMM B JIBA 3TaXa, HO, YYHTHIBast
€€ 3aKpervieHHe B MepeKpBITHH, TIONTYYaeM PacyeTHYIO CXEMY, aHAJI0-

rHYHYIO H306paxkeHHO# Ha puc. 5.35, a);
4. HaxonyM OTHOLLUEHUWS:
I/h=360/30 =12 < 20;
N/N=428,55/535,52 =0,8.

5. Ilo Tabn. 5.6 onpenensaeM sHayeHre KOIMMPHUIIMEHTOB @, Qu;

¢ yuyeToM uHTeprionsaumm ¢, = 0,868; ¢, =0,888.

6. 3anasimch Ko bDHULIMEHTOM apMHPOBAHHA |1, BEIYHCIIAEM 3HA-

yeHHe KoadxbuiiHeHTa o, npuHuMaem p = 0,01:

o= R u/(Ryy) = 36,5-0,01/(1,15-0,9) =0,353.
7. BoraucnseM K03(pHMUMEHT NPOACIBHONO H3rHba:

© =, + 2(0y — 0,)or = 0,868 + 2(0,888 — 0,868)0,353 = 0,882 < ¢, = 0,888.

8. Onpenensiem TpebyeMyo TUlOIaNeL ApMaTyphI:

N 518 5)
s !)__F_Rmzw,_m-l,ls.ﬂ,g-m-anm
14: Ax - R' - 36,5 .

9. Tak Kak Tpebyemasi TUIOIIANL ApMAaTYpbl MOJTYYHIACH OTPULIATE B~
HOI, TO 3HA4YMT, YTO 6eToH onuH (6e3 apMaTyphbl) CIIpaBNsieTcs ¢ Ha-
TPY3KOH U apMaTypy clienyeT IIPHHUMATE 110 KOHCTPYKTHBHBIM Tpeho-
BaHHAM; YYHTHIBAs, YTO HeoOxooHMO oDecrie HTh MHHHMAJIBHLIH ITpo-
LIEHT apMUPOBaHHA KOJIOHHEI (Tab. 5.5) U 4TO npu MeHbLLei CTOPOHe
ceueHus > 250 MM gUaMeTp NMPOAONEBEHEIX CTEPXHEH peKOMeHIyeTcH
Ha3HayaTh He MeHee 16 MM, mpuHuMaeM 4 @16 A-I11, A, = 8,04 cM™.

10. INpoBepsieM MpoOLICHT apMHPOBAHMS:

R=(A4+ ASIDOjbh = 8,04- 100/30- 30 = 0,893 %, uTo Gonplie MMHHK-
MalbHOIO 3HaYeHus ., = 0,4% (Tabn. 5.5) u MeHbllle MAKCHMATTBHO-
ro 3HaYeHMs L, = 3,09%;

MpUHATaA apMarypa obecrieunBaeT HeOOXOAUMBIIA NMPOLICHT apMHU-
poBaHHA.

11. HasnayaeM aMaMeTphI M LIAr MOCTAHOBKH TIOTIEPEYHBIX CTEPXK-
Heit: d,,>0,25d,=0,25- 16 =4 MM; IPHHHUMAEM TOTIEPEYHYIO apMAaTy-
py @24 Bp-I; mar nonepeynbix crepxHeii 5 s < 20d, = 20- 16 = 320 MM,
OKPYIJIsieM M [pHHUMaeM war s = 300 mm.

12. KoHCTpyHpyeM cedeHHe KONIOHHEI (pHc. 5.38).

CpasHuBasi noao6paHHee B nMpUMepax 5.1—5.5 ceyeHHs KONOHH U3
pasiMYHBLIX Matepuanos (tabn. 5.10), MoXHo chnenarh CleayroIInii
BBIBO/I: TIpH TTpaKTHYecKH ONHHAKOBO HArpy3Ke Ha KONOHHLI (He3HAa-
YUTETBHO OTJIMYAETCA HATPY3Ka Ha Xele300eTOHHYI0 KOJIOHHY) M TIPpH
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ONWHAKOBBIX PACUETHBIX JUTHHAX ceyeHHs KOJIOHH TIONTYYaloTCs pasHbl-
MH. HanMeHbiniee ceueHne MMeeT CTalpHas KOJIOHHA, Hanbosbliee
ceueHe UMeeT KOJIOHHA, BHITIONTHEHHAs U3 HeapMHUPOBAHHOI KMPITHY-
Hoit Knanku. CeueHyie IepeBIHHOM KOJIOHHBI MEHBLIE, YEM CEYEHHS
KOJIOHH, BHITIOJTHEHHBIX M3 XeJie3006eToHa M KMPITHYHO# K/IAIKH.

300

i

300

A, 20916 A-1II

d,, -4 Bp-1

Puc. 5.38. K npwmepy 5.5

1-1

A - 2016 A-11I

/]
/

300

20

Tabmiya 5.10

CpasnvrensHan Tabnuwua ceydeHmii KONOHH U3 PasHbIX MaTepvanos
(npumepw 5.1-5.5)

Xeneao- |HeapmmposaHHan | ApMMpOBaHHAan
5 GeToH Knaaxa Knaaxa -
= ]
o o
5 g o
E @
= ] g
Knacc/ C245 |B20 | A-lI M100 | M100 | Cocha,
Mapka copT 1-i
CeveHue 231 |30=30cm 64 <64 cm 51x51cm  |20x 25cm
Mnowane [46,08 cM®| 900 cm® 4096 cM* 2601 o™ 500 cm®
Harpyska |538,16xH|535,52«kH 538,16xH 538,16xH 538,16 xH

IMpumeyanue. MpoueHT apMUpOBaHKUA B Xene300e TOHHOH KONOHHE ONpeNeNsAeTCA
1o OTHOLLIEHMIO TUIoLanei apMarypel K nnowany beroHa m cocraenser 0,89 %;
B apPMHPOBaHHOM KMPIHYHOM cTO16e NpOLEeHT apMHUPOBAHKNA ONPENeNAeTC Kak oT-
HOLIeHHe 06BLeMa apMaTyphl K 06BeMy KMpIHYHO#H Knanku m coctaenser 0,284 %.

3agaya Ne 2 OnHO ycinoBHE 1JIsI BCEX BAPUAHTOB
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3anaua 5.8.

Ilonobpats Ki1acc apMaTypsl M JIMAMETPHI Tollepe4YHEIX CTepXHei
JUTs1 Xene300eTOHHO# KOJTOHHBI, OIpeieJIMTh UX LIAT, eCJIH IMPOaoJIb-
HBIE CTEPXHH KapKaca KOJIOHHBI NMPUHATH AMaMeTpoM 25 MM, A-II1.

3amaua Ne 3
Bapuanr 1

3anaua 5.9.

Paccumurath xene306eToHHYIO KoNOHHY. Harpyska, neiicTeytomas
Ha KonioHHY, N= 640 kH; N,= 325 xH. KoadxbuLiMeHT HaIeXHOCTH 1o
OTBETCTBEHHOCTH 7, = 0,95. Harpy3aka npunoXeHa co CJIy4aifHBIM 3KC-
ueHTprcureroM. Ceyenne KoJioHHB 350 x 350 MM, apMHpOBaHHE CHM-
MeTpuuHoe. Boicota konoHusl H= 4,9 M, 3aKpeIuieHHe KOHLIOB KOJIOH-
HEI lIapHUpHOe. ApMaTtypa — rnpojionsHas Kiacca A-1II; nonepeuyHas
Bp-1. Beton taxenstit kKiacca B20; y,,=0,9.

Bapuant 2

3anaua 5.12.

[TonoGpate apMaTypy Xene300eTOHHO# KONIOHHBI CO CTyYaii HBIM
9KcLIeHTpHcHTeTOM. PacueTHas anwHa KonoHHs k= 6,0 M. CeveHue
Ko/IoHHEI 400 x 500 MM. ApMHpOBaHHe CHMMeTpHYHOE, A, = A,. Ha-
rpyska: N="700 kH, mnrensHas dyactb Harpy3ku N, = 525 kH. Koad-
(¢uLHeHT HanexXHOCTH Mo OTBeTcTBeHHOCTH 7, = 1,0. BeToH Taxkenbiii
kyacca B25, kos(puument yenosus paborsl 6eToHa vy, = 0,9. Apma-
Typa npogosnbHas kiacca A-II, nonepeuHyio apmarypy NpHHAT, HC-
Xoas U3 TpedyemMoro auamerpa, knacca A-I mnm Bp-1.

Bapuant 3
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3anaqa 5.11.
[MpoeepuTs Hecymlyo criocobHOCTE XeNle300eTOHHOM KOJIOHHH,
Ha KoTopylo aeicteyer Harpyska N= 250 kH. Harpy3ka npunoxeHa

CO cliyyallHBIM 3KCLIEHTPHCHTETOM; IUIMTENBHAA YacTh Harpy3kKH
N,= 125 kH; xoadpuieHT HANEXHOCTH 1O OTBETCTBEHHOCTH ¥, = 0,95.
PacyerHas nnvHa xkonoHHH [, = 3,0 M. ApMHpOBaHHE CHMMETPHYHOE
A=A =(2 @22 mm). ApMmatypa knacca A-II1. BetoH Tskensiil, Knacc
npouHocTH GetoHa B20; v, =0,9. Cevenme konoHHb! 300x400 MM
(puc. 5.39).

7N .
2 o
20022, A-111 400 20022, A-111
A
Puc. 5.39. Ceverme xonoMHbl Kk 3anave 5.11
Bapuanr 4
3anaqa 5.10. -

Onpenenuts apMaTypy Xene300eToHHOH KOJIOHHBI CO CNYyYaifHBIM
3KCLIEHTPMCHUTETOM M 3aKOHCTPYMpoBaTh ee ceyeHue. Harpyska:
N=1800 kH; N,=1200 kH. KoadduumneHT HaIeXXHOCTH 110 OTBET-
cTBEHHOCTH ¥, = 0,95. PacueTHast iMHa KOJIOHHBI ) = H, o\ = 7,0 M.

Ceuenrie konoHHH 400x400 mM. Beton Taxenslit kinacca B30;
Y2 = 0,9. IIpononsHas U nmonepeyHas apMarypa kinacca A-I11L
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[Ipunoxenus:

Tabnuya 2.6
Masneveuwe w3 Tabn. 13 CHul 2.03.01-B4*

PacyeTHsie conpoTuenenwn GeTona ana
npefenbHbiX COCTORHMA NepBoit
Bup BeTow rpynnsi R, » R, MNa,
CONPOTHBNEHMA npu xnacce GeTona
NO NPOYHOCTM Ha CXaTHe

B10 |B12,5| B15 | B20 | B25 |B30 | B35

Cxarve ocesoe Taxensiitu 60| 75 | 85 [11,5(145]| 17 |19,5

{npuamenHan MENKO3EPHUCTHIA
NPONHOCTE), A

PacTaxesue Tawensibi 0571066 1075|109 {1,05/|1,20] 1,30
ocesoe, Ry

TaGmya 2.8.
HUsenevyenws w3 vabn. 19*, 20*, 22+, 23* CH«N 2.03.01-84*

PacyeTtHsie CONPOTUENEHMA apMaTyphl
ANE NpefenkHLIX COCTOAHMIA NepPROA
rpynnei, MMNa
CrepxHeBan HopmatuBHbie = ——
apmarypa CONPOTHBENEHWSA PacTRMeHu R.
Knaccoe R.. = Ruery NpoAoNsHO# | NonepevHoil
Mna R. (xomyTOB M
OTOrHY ThIX
crepxHeii) R..
A=l 235 225 175 225
A-ll 295 280 225 280
A-lll pameTpom:
6-8 390 355 285* 355
10-40 365 ~ 290* 365
A-IV 590 510 405 450
AV 788 680 545 500
Bp-1 omaMeTpomM
3-5mMmM 490 410 290** 375

* B cBapHBIX KapKacax 18 XOMYTOB K3 apMaTtypel knacca A-I11, nuameTp KoTopbix
MeHBILe '/, nHaMeTpa NPONONBHBIX CTEPXHEH, 3SHAYEHHSA Rﬂ MPHHHMAIOTCA PABHEI-
MH 255 MIla.

** I'pH NpHMEHECHWH NMPOBONIOKH B BA3aHBIX KapKacax R" CIELYET MPUHHMATE DaB-
HBIM 325 MIMa.



Ta6nnya 5.6
3uaueHun Ko3PDULMEHTOR §, M O,
L/h
N/N 6 8 10 12 14 16 18 20
KoadppuumeHT g,
0 093 | 092 | 091 | 090 | 089 | 086 | 0,8 | 0,80
0,5 092 | 091 | 09 | o088 | 0,85 | 0,81 0,78 | 0,65

1 0,92 0,91 0,89 0,86 0,81 0,74 0,63 0,55
L/h
N,/N 6 8 10 12 14 16 18 20
KoagpduymenT Q.

0 0,93 0,92 0,91 0,90 0,89 0,87 0,84 0,81
0,5 0,92 0,92 0,91 0,90 0,87 0,84 0,80 0,75
1 0,92 0,91 0,90 0,88 0,86 0,82 0,77 0,70

IIpakTnyeckas padora Ne 7.
Tema: PacueT KMPIIMYHOIO HEHTPAJIBHO CXKATOI0 HEAPMHPOBAHHOI'0
cT0J10a
Leab padoThl: HAYYUTH CTYJAEHTOB PACCUUTHIBATh KUPIUYHBIN [IEHTPAIbHO
CKaThIi HEAPMUPOBAHHBIN CTOJIO
Xoxa pabdorhi:

3agaua Ne 1.

BpinonHUTE 3amady ¢ HWKE NPUBEACHHBIMH YCIOBUSIMHU B COOTBETCTBUU C
npuMepoM 5.2 ydeOHHKa MPUBEICHHOTO 32 YCIOBUSIMU 33]1a4H.

JlanHbie:

Hcnonb3yst naHHble 3a7aud 7 TpakTU4YecKod paboTsl Ne2, momoOpath cedeHue
LEHTPAJIIbHO-C)KATOM  KOJIOHHBI,  BBINIOJIHEHHOM W3  Kupnuya. PacudeTHoe
nponosnbHoe cxumatomee ycunue N kH. Koaddunment HagexHocth 1o
OTBETCTBEHHOCTH Y,, = 0,95; ¢ yuerom kodpdunmenta N kH. IIpunsra pacuernas
CX€Ma C MIAPHUPHBIM OMUPAHUEM KOHIIOB CTEPXKHS KOJIOHHBI (cM. puc. 5.35, a).
[Ipu Tako# pacueTHON cxeMe pacdyeTHas JJIMHA paBHA BbicoTe 3Taxa lg = H = 4,2
M.
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ITpumep 5.2. Ucnionb3ys naHmbie nmpuMepa 3.7, nonobpatk ceyeHHe
LIEHTPATLHO-CXKATO# KOJIOHHBI, BHINOIHEHHO 13 KUpriH4a. PacyeTHoe
NMpoIoNbHOe cXuMalollee ycume N= 566,48 kH. KosadpduumeHTt Ha-
JEXHOCTH TI0 OTBETCTBEHHOCTH 7, = 0,95; ¢ yyeToM KoadpuumeHTa
N=1566,48-0,95= 538,16 xH. IpuHsTa pacueTHasi cxeMa ¢ LIApHUPHBIM
OIMpaHueM KOHIIOB CTEPXHSI KONOHHBI (cM. pHc. 5.35, a). Ipu Takoii
pacyeTHOl cxeMe pacueTHas JUTHHA paBHa BeIcoTe 3Taxa = H=3,6 M.

Pewenue.

1. 3amaemcs marepuanamu. [IpyHUMaeM: MoOTHOTENBIH TTHHAHBIH
KUPITHY TulacTHYecKoro rnpeccopaHust Mapku M 100; pacTBop LieMeHT-
HO-n3BecTKOBBII M75. Tlo 1ab. 2.10 HaxonMM pacueTHoe COTIPOTHB-
JeHMe cXaThio Kiaakn R=1,7 MIla=0,17 kH/cM.

2. OnpepiensieM YNpyTylo XxapakTepHcTUKY, o.= 1000 (Tabn. 5.7).

3. 3apaemcs KoadpuuMeHTOM NpogosbHoro uirkba ¢ = 0,8 u xo-

sippymenTom m,= 1,0. OnpenenseM TpeGyeMyio TUIOLIAL CEYEHMS
KOIIOHHEIL,

N _ 53816

= - =3957,03 M.
moR 1.08-0,17 .

4. ITpyHnmaem cederne KoNoHHBI 640 %640 mm. DakTHyeckas io-
waab cedyeHuss A= bh=64-64=4096 cm*=0,4096 M%, yTo Gonblue
0,3 M%, cniefoBaTeNbHO, KO3(dULIMEHT ycrosus paboThl 7§, = 1.

5. OnpepensieM rubKocTh:

A, =l/h=360/64=5,63.

6. Ilo Tabn. 5.8 Haxomum KoagduiMeHT npoaoabHOro uirnba
¢ = 0,98 (ko3 dHLMEHT onpeesieH ¢ HHTEPIOIALME).

7. Tak KaK MeHbl11asi cTopoHa ceueHMs h > 30 cM, koadduLHeHT

= ],
i 8. IlposepsieM NMpUHATOE ceyeHHeE:

N=538,16 kH < mgpRA=1-0,98-0,17-4096 = 682,39 xkH.

Beison. Hecyiiasi crnocobHOCTE KONIOHHBI obecrieueHa, OCTaBlisieM
rnogodpaHHoOE ceyeHHE.

3amaua Ne 2
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[To apxuTeKTypHBIM COOOpaKEHHUSM TPEeOyeTCS YMEHBIIUTh CEUYECHUE KOJOHHBI,
KoTOopasi paccuutana B npumepe S5.2. IIpunsato ceduenue 510x510 MM, KOJOHHY
BBINIOJIHAEM U3 TIOJHOTEJIOTO IIMHSHOTO KUpIKYa MIACTUYECKOTO MPECCOBaHUS
MapKkyd COIJIaCHO BapHaHTa W IIEMEHTHO-M3BECTKOBOIO  PAacTBOpa  COIJIACHO
BapuaHTa (TaK KakK pa3Mepbl CEUEHHUSI YMEHBIIWIN U €CTh TaKash BO3MOXHOCTb,
yBEIIMYMBAEM MapKy pacTBOpa MO CPABHEHUIO C JaHHBIMU ITpuMepa 5.2).

Bapuanr 1 Bapuanr 2 Bapuant 3 Bapuanr 4
Mapka 150 150 125 125
kuprnuya, M
Mapka 100 150 100 150
pactBopa, M

ITpumep 5.3. Ilo apxUTeKTYpHEIM cOOBpaXXeHUsIM TpebyeTcsl yMeHb-
LIWTH ceyeHHe KOJIOHHBI, KoTopasi paccuMTaHa B ripumepe 5.2. [pu-
HATO ceyeHHe 510x 510 MM, KONOHHY BBITIONIHAEM M3 TTOJIHOTEJIOIO
ITHHSIHOIO KUPITHYA IU1acTHyeckoro npeccosaHus Mapku M100 u ue-
MeHTHO-Mu3BecTKoBoro pacteopa M100 (tak kak pa3smepsl ceueHHS
YMEHBIUWIN H €CTh TaKas BO3MOXHOCTD, YBEJTWYMBAEM MApKy pacTBopa
0 CpaBHEHHIO ¢ JaHHBIMH IpUMepa 5.2). PacueTHoe conpoTHRIEHHE
cXaTHIo Kiianku R= 1,8 MITa= 0,18 kH/cm? (Tabi. 2.10), ynpyrasi xa-
pakTepucTHKa o = 1000 (Tabn. 5.7).

Petuenue.

1. Tnomans konowHbl A= 51-51 = 2601 cm? = 0,26 M%; TaK KaK IUio-
mamk ceyeHHst MeHplle 0,3 M?, pacueTHoOe CONpOTHRIIEHHE HEeOBXOIH-
MO YMHOXaTh Ha Ko3¢pHIMeHT ycsioBus pabotnl v, = 0,8.

2. T'mbKocTh KONOHHBI U3MEHHWIIACH 110 CPABHEHUIO € TMOKOCTEIO
B IipuMepe 3.2, TaK KaK YMEHBIIHIHCE pa3MepHl CEYEHHS KOJIOHHHDI,

Ay = l/h=360/51=10.
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3. Onpenensiem kKoahduimueHT npomoasHoro usruba ¢ =0,94
(Tabmn. 5.8).

4. KoadprimeHT m, = 1, Tak Kak MeHBLUMH pasmep ceueHus h > 30 cm.

5. Hecymas criocobHOCTE KMPITMYHOTO CTO10a

O=moRyA=1-0,94-0,18-0,8-2601 = 352 xH;

N=538,16 kH > ©=1352 kH.

BuiBoa. Hecyuias crmocob6HocTs He obecrieueHa.

6. Ins obecnieueHUs Hecyllei criocoOHOCTH MpUMEHSIEM CETUYATOE
apMHpOBaHHe. ApMaTyPHEIE CETKM BHITOJIHAEM M3 apMaTypHl KJlacca
Bp-1I nnaMeTpoMm 3 MM, yCTaHABIHMBAaEM CETKM B KaXIOM psIy KUp-
nuy4eit, mar cetok S=7.7 cM.

7. BulTUceIBaeM HOPMATHBHOE U pacueTHOe CONPOTHRIIEHHS apMa-
Typsl (Tabn. 2.8): R,=410 MIla, R,,=490 MIla; momans ceueHHUs
crepxHA apMaTypsl A, = 0,071 cM?; pacyeTHOE M HOPMATHBHOE COTTPO-
THRJIEHHS apMaTypel HEOOXOIMMO YMHOXATE Ha KOMPPHIIHEHT YCII0-
Bus pabotsl y,,=0,6 (cm. Tabn. 13 CHull I1-22-81):

Rxy..=410.0,6 = 246 MITa= 24,6 kH/cm?;

R.y.=490-0,6 =294 MIla=29,4 xkH/cm".

8. Haxonum oTHOLUEHHE:

a= N/P=538,16/332,48 = 1,62,
KOTOpOe TIOKA3BIBaeT, BO CKOJILKO pa3 Clie/lyeT YBEJIMYUTE pacyeTHOe
COTPOTUBJIEHHE 1A obecreYeHUs MTPOYHOCTH.

9. OnpenensieMm TpebyemMoe pacueTHOe CONPOTURIIEHHE apMHPOBaH-
HOM KIagKu:

Ry =Ra=0,17-1,62=0,27 kH/cM?.

10. ITpupasHHBaeM MnoydyeHHOE 3HaYEHUE K (popMYJIE pacyeTHOIO
COTIPOTHBJIEHHS:

~027=R + 8% _18.084+ 21246,

R,=0,27=R + =5 0,18-0,8+ 100
M3 M0JIy4€HHOT0 COOTHOLLIEHHS onpenensieM TpebyeMblil IIPOLIEHT ap-
MMPOBaHUA L.

_ (R, —Ry)100 (0,27-0,18-0,8)-100

= 2Ry, 2-24.6
NpMHUMaeM 3HayeHne KoapduumenTa p=0,27%.

11. HaxomumM TpebyeMBblii LIar cTepdxHeit apMatypsl (pasMephl sTYei-
KH) B CETKE U3 YpaBHEHUSI

n=0,27% = (24,/cS)100,

- 24,100 2-0,071-100

TA) 0,27-7,7

MPUHUMAEM CETKH C LIAroM crepxHeit ¢c= 65 MM (KpaTHO 5 MM).

=0,266%:;

=6,83 cm;
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12. ¥ToyHsieM noJiydyeHHBIi MPOLIEHT apMUPOBaHUS:

=_2.4u.|{|0= 2-0,071 .100=0.284
H="s 65-7.7 S

13. YTouHsieM roniyd4eHHOE B pe3y/ibTaTe apMHPOBAHUS pacyeTHOE
COTIpPOTHBIIEHHE KNanKu R;:

2uR: 2-0,284-24,6
=R =0,18-0,8 =0,2 H/cM2.

14. TIpoeepsiem npuHsTOE 3HaYeHHE Ko pHIHeHTa apMHUPOBaHHS:
n=0,284 % > p,.,=0,1%;

Momae = SORy./Ryy.,=50-0,18-0,8/24,6 = 0,293 %;

NMPUHATHIH KoadxburmeHT apmMupoBanus pL=0,284% < p,,...= 0,293%.
15. OnpenensemM yrpyryio XapakKTepUCTHKY apMHUPOBAHHOM KITAIKH Oly:

R onn 0,288
o, =0 » =1000 -—0‘455..633,
rne R,=kRy,=2-0,18-0,8=0,288 kH/cm?;

&h=kﬂr,+g%’ﬂ=2-0,18-0,8+2‘29*l"£’234 —0,455 KH/ oM.

16. I[To Ta6n. 5.8 onpenensiem Ko pHIMEHT NMPoAOIBHOIO U3rkba,
YYMTHIBas TOJIydeHHOE 3HAYEHHE YIPYTOM XapaKTEPUCTHKH Oy = 633
W THBKoCTH A, = 7,0; ¢ uHTepnionsiumeit ¢ =0,904.

17. ITpoBepsieM HecylIyiO crIOCOOHOCTBD,

N=538,16 kH < mgoR,A=1-0,904-0,284-2601 = 646,6 kH.

BeiBoa. Hecyuias criocobHocTh obecrieyena. [IpuHuMaeM KooH-
HY ceuyeHMeM 510x510 MM M3 KUprnMya IJIMHAHOIO IUIACTHYECKOIO
npeccosaHusa M 100 Ha nemMeHTHO-H3BecTKOBOM pacTteope M 100, ap-
MHMPOBAHHYIO CETKAMHM B KAX/IOM pALY KMPIIMYHO#M Kinagku. CeTku Bbi-
MoJIHEHB! M3 apMaTyphl Knacca Bp-1 @3 MM ¢ maromM rnoctaHoBKH ap-
MATYPH B C€TKE B 060MX HanpaBiieHHaX 65 MM (puc. 5.36).

)

i

Puc. 5.36. K npyumepy 5.3

I11.65
¥ i
25
530

Jtﬁ
Y
et
Hr
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33



IIpakTnueckas padora Ne 8
Tema: Pacuer cTaabHOM 0aJKHn
Leab padoThl: HAYYUTH CTYJEHTOB PACCUUTHIBATH CTAIBHYIO OaIKy
Xoxa padoThl
3amaya Ne 1.

[lo nmanupiM 3amaun 7 mpakTHueckod pabotel No 2 paccuumrtaTh Oanky
NEPEKPBITHS, BBIOJHEHHYIO M3 IpoKaTHOro asytaBpa (puc.7.71). Ilpunsro, 4ro
Oasika omupaeTcss Ha NWIICTPY M CTaJbHYIO KOJIOHHY (pacCUMTaHHYIO B
npakTudeckoi padote No 4).

Harpy3sky Ha 6anky cobupaeM ¢ rpy30Boii miiomiaau JiuHoi Ly = 6,0 M (cm.
puc. 3.3). Harpy3ska Ha KBaApaTHBII METpP HEPEKPBITUA  ( nepexporrus;
qQ"noxperrus B35ITh M3 TaOumLbl 1. COOCTBEHHBIM BEC IIOFOHHOTO MeTpa Oanku
OPUEHTHPOBOYHO IPUHUMAEM £'6ama = 0,50 kH/M; Y' /= 1,05; Loanxu
= 2%ama ™ Y =0,50*1,05 = 0,53 xH/m.

KoaddunmeHT HaaeKHOCTH 110 OTBETCTBEHHOCTH Yy, = 0,95.

—A,
226 L
ff!fx’ffx“/’lffx’fffﬁ’f/d AT AILIIL 2 T ATLITIILS T
_J?; —— =311 25
, (2
150-200-14 MM |
|:
1
ly=4500 1
¥ A
1= 4500 i
e

Puc. 7.71. K npumepy 7.1 — cxema onupatmua 6ankM Ha MAnacTpy ¥ CTansHyo
KONOHHY; 38 OCHOBY B3AT npwmep 3.7 (cm. puc. 3.3, 3.4); |, — pacverran anmna
Ganku (PacCTOAHWE OT LEHTPa nnowaaxky onvmparns 6anku Ha Nesoi onope ao
LEHTPa NNoLWEaKH OMMpaHieg Ha Npasoii onope)

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
aneperBITI/ISI 9,22 9,27 9,01 9, 15
q" noxprrras 10,43 10,64 10,52 10,67

3agauyy pemIuTh B COOTBETCTBHH ¢ mpuMepoMm 7.1
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Mnax NepBoro u BTOPOro araxe

Puc. 3.3. K npumepy 3.7. lNnax nepBoro u BTOPOro 3Taxeil 3/aHUA:
1 — TOproesitt 3an; 2 — aAMUHNCTPATUBHBIE U OBITOBLIE NOMELLIEHUS.

Ipumep 7.1. Ilo nanHeM npumMepa 3.7 paccurTars 6aKy NepeKphl-
THSI, BHITIOIHEHHYIO M3 NpoKaTHoro asytaepa (puc. 7.71). Ipunsro,

410 Oaska onupaeTcs Ha MWISCTPY M CTATbHYIO KOJIOHHY (paccuMTaH-
Hy10 B ripuMepe 5.1). Harpy3ky Ha 6anky cobupaeM ¢ rpy3oBoi 1uio-
wianam aHoM I, = 6,0 M (cM. puc. 3.3). Harpyska Ha kBanparHbiii MeTp
NEPEKPHITHSA §repexpranin = 2508 KT8] Gepxpuanss = 10,38 KT Ta. CoberBeHHbiIi
BEC TMOrOHHOTO MeTpa OaJKM OpPHEHTHPOBOYHO TPHHHUMaeM
Loaman = 0,50 KH/M; 4= 1,05; Zoonn = oamarty=0,50- 1,05= 0,53 kH/m.
KoadduimeHT HaieXXHOCTH 110 OTBETCTBEHHOCTH ¥, = 0,95.
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Puc. 7.71. K npumepy 7.1 — cxema onnpanis Gankit Ha numsicTpy ¥ CTanbHyio
KONOMHY; 3a OCHOBY B3AT nphmep 3.7 (cm. puc. 3.3, 3.4); I, — pacvetnan nnmxa
Ganxy (PacCTORHME OT LEHTPAE NNOWanKy onupaHna Ganku Ha Nesoi onope Oo
LeHTPpE NAoWanxky onMpanna Ha npasoi onope)

Pewenue.

1. OnpenensieM Harpy3Ky, JeHCTBYIONLYIO Ha OTOHHEIH MeTp OaTKu:

® HOpMaTHBHas Harpy3ka

G = Goeperpurushp + Eoamas = 9,08 -6+ 0,50 = 54,98 kH/m = 0,5498 kH/cMm;

® HOpMAaTHBHAaA J/IMTENTbHAas Harpy3Ka — IQIHOe 3HAY€HHE BPEMEH-
HOM HarpyskKH Ha IepeKpEITHE TOProBeIX 3a/0B p, = 4,0 kI 1a, noHmxeH-
HOE 3HAaYeHHe, ABJIAIONIEECH BPEMEHHOM JUIMTENbHOI Harpyskoif,
pi=1,4 kIla (cm. Tabn. 3.3):

q1=q - P'l,+pi=5498-4,0-6,0+1,4-6,0=39,38 kH/m=
=0,3938 kH/cm;

® pacueTHas Harpy3ka

G = Goepexpurwshp T Zoanxn = 10,586 + 0,53 = 64,01 kH/m;

® pacyeTHasi Harpy3kKa c y4yeToM KoahduilneHTa HaJeXXHOCTH 1o
OTBETCTBEHHOCTH 7, = 0,95

g=64,01-0,95=60,81 kH/M.



2. INpHHKMMaeM NpenBapUTENIBHO pa3Mepbl ONTOPHOI TUIACTHHEI H
onopHoro pebpa 6anky M onpegensaeM ee pac4eTHYIO JUTHHY:

ly=1—85 — 126 = 4500 — 85 — 126 = 4289 mm = 4,29 m.

3. VcranarnupaeM pacueTHYIO cxeMy (puc. 7.72) u onpenensieM
MAKCHMAaJIBHYIO MOMNEepeYHYIo CHJTY H MAKCHMAaJIbHBIH MOMEHT:

/E

L] | mopa«0»

g Smopa «M»
M
Puc. 7.72. K npiwepy 7.1.

Q0=g4gl,/2=60,81-4,29/2 = 130,44 xH;

M = gl,/8 = 60,81-4,29°/8 = 139,89 kH-M.

4. Ilo Tabn. 50* CHuII 11-23-81* onpepensemM rpynmny KOHCTPYK-
LM, K KOTOpO# NpHHaLIexXuT Daska, M 3ajiaeMCA CTallplo: Tpynna
KOHCTPYKLUHI — 2; NpHHHMaeM M3 JOMYCTHMMBIX K NMPUMEHEHHIO
craneii crans C245. PacueTHOe CONpOTHRIIEHHE CTAIH NO Npeaeny
TeKy4ecTH (c y4eToM, uTo Oasnka BLINONHAETCA M3 (paCOHHOTIO NMpo-
Kata M NMPUHAB MpeaBapMTENIbHO TONUMHY npokata no 20 Mm)
R,=240 MIla= 24,0 xH/cm’ (Tabn. 2.2). KoadduumeHt ycnosus
pabotsl y.= 0,9 B cooTBeTcTBHH C 11. | Tabn. 2.3 (6anku non Topro-
BLIM 3aJI0M MarasMHa).

5. Onpenensiem TpeGyeMblii MOMeHT conpoTHBIIEHHs banku W

_ M 13989 .
=Ry, 2409 647,64 cM3.
6. Ilo copramenty (IMpunoxenue 1, Tabn. 2) npuHKUMaeM OBy-
Tasp 3562, koTOpLIi MEeT MOMEHT CONpPOTHUBIIeHMsE ONTM3KMIA K Tpe-
OyemMoMy. BrilnMchIBaEM XapaKTepMCTHKH nByTappa: W, = 662,2 cM’;
I.=11550 cm*; S, =373 cm®; TonmumHa crenku f= 10 MM; BeicOTa
h =349 mM; mupusa b= 155 MM ; Mmacca | M anuns 43,3 Kr/M, 4TO
6NM3KO K NepBOHAYalbLHO NMPHHATOH, — OCTaB/isieM Harpys3ku be3
H3MEHEHHS.
7. IlpoBepsieM NMpOYHOCTE Ha AEHCTEHE KacaTeNbHBIX HANPSKEHHH T

0S, 130,44-373
=5 =4,21 kH/cM?2;
ST TS50 R KH/en

37



Ry.=0,58Ryy.=0,58-24-0,9=12,53 KH,{'(:M1 (R.=0,58R,— pacyer-
HOE CONMPOTHUBJIEHHE CABUTY); T =4, 21 kH/cM? < Ry.= 12,53 kH/cMm?%;
NMPOYHOCTE obecreyeHa.

Tak kak Ha BepXHHI MOSIC ONUPaKOTCs KeNe300eTOHHBIE TUTHTHI,
KOTOpHIE YIEepXUBalOT DKy OT NoTepH YCTOUMBOCTH, pacueT obrieit
MOTEPH YCTOHYMBOCTH HE NMPOU3BOIHM. Takke OTCYTCTBYIOT COCpeo-
TOYEHHBIE CHJIBI, CIIEOBATENIBHO, MPOBEPKY MECTHBIX HamnpsoKeHWH
IMPOBOAMTE HE HAMO.

8. IIposepsaeM XKeCTKOCTb DaJIKH:

® NpeNeNIbHEIN NPorub no scmemuko-neuxonozudeckum mpebosaHusm
OTpeneisieTCsi B 3aBHCHMOCTH OT JUTHHEI 3JIEMEHTa 110 HHTEPIOJALIAH
(npeneneHBI TPOrMO 1151 6anku IMHHO# 4,5 M HAXOMHUTCS MeXTy 3Ha-
YeHHAMH NMporubos s 6anok 1iHOoM 3 M M 6 M 1 paseH (cM. Tabi. 7.4):
L£=U/175=429/175 = 2,45 cMm);

® TIpeNeSIbHBII MPOrHb B COOTBETCTBHH C KOHCTPYKTHUBHBIMH Tpe-
ooBanuamH (Tabn. 7.2) f,= I/150 = 429/150 = 2,86 cm.

Monyne ynpyroct ctanu E=2,06- 10° MIa = 2,06- 10* kH/cm™

3HayeHue nporuba B COOTBETCTBHH € 3CTETHMKO-TICHXOJIOTHYECKH-
MH TpeboBaHHAMH ONpeneNAeTCs OT AcHCTBUA HOPMaTHBHO#M JUTHTE b~
Hoit Harpy3ku g7 = 0,3938 kH/cMm:

fe Sq'ly' _ 5-0,3938-429"
'334Ef 384.2,06-104-11 550

f=0,73cMm < f, =245 cm;

NMporud 1o KOHCTPYKTUBHBIM TpeOOBaHUAM OMNpeeNseTcs OT Beei
HOpMaTHBHOI Harpy3kH ¢" = (0,5498 xH/cm:

c_ Sl 505498429 Lo

! T384EI. 384-2,06-104-11550

f=1,02cMm < f, =286 cm;

Mporubel 6aKK 1o 3CTETUKO-NCUXOIOTHYECKMM H KOHCTPYKTHB-
HEIM TpeDOBaHMAM HaXxomsaTcs B npenenax HopMel, [Tporuber no tex-
HOJIOTHYECKHMM TpeOOBaHUAM HE pacCMaTpPHBalOTCS, TaK Kak 1o Tepe-
KPBITHIO HET ABMXXEHHMS TEXHOJIOTHUECKOro TpaHcnopra. PaccMmotpe-
HUe PoruboB 1Mo (PHU3HONIOrHYecCKUM TPeOOBAHUAM BHIXOIMT 38 PAMKH
Halllero Kypca.

BeiBoa. OkoHuUaTeTbHO MPHHUMAEM JIJ11 M3TOTOBJIEHHS OalKy IBy-
taBp 3562, orBeuaronmii TpeboBaHNAM NPOYHOCTH U JKECTKOCTH.

=073 cm;

2-g 3amaua a1y sBapuanToB 1, 3
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3anaua 7.1. OnpenenuTs Hecyly cnocoOHOCTE cTanbHOM banmky
nepekpuITHA (Kakoil uarnbaoimmiit MOMEHT oHa criocobHa BOCIIPUHM-
MaTh U3 YCIIOBHI MPOYHOCTH), BLINOJIHEHHOE M3 MPOKATHOTO JIBYTaB-
pa 23b. Crans C345; xoaddumumeHT ycnosus pabotsl y. = 1,1. banka
onupaetrcs Ha creHsl — pHc. 7.100.

K,

10
£

150 |
6000

v
7 e

Puc. 7.100. Cxema onupamus Gankm — k 3aaave 7.1

2—s 3anaya 1 BApHAHTOB 2., 4

3anaya 7.2. ITonobpatk ceyeHue apyTappa. Crane C245; . =1,1.
Harpy3ka Ha noroHHslit METp nByTaBpa, BKJIK0Yasi €ro COOCTBEHHBIH
sec, ¢"= 10,0 xH/m; g= 11,0 kH/m; vy, = 0,95. I1poseputs npornd no
KOHCTPYKTHBHBIM TpeGoBaHusiM (£, =1/ 150 ). Ins pacyeTa BOoCnosb-
3oBaThCH puc. 7.100.

JIuteparypa: Yueonuk CetkoB B. W. CepOun CtpouTtenbHble KOHCTPYKIIMH
2005

[Ipunoxenus:
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Tabnwya. 3.3

BpemeHHbie HOPMATHEHLIE HArPY3KHM Ha NepPexpbLITUR
{(vsenevenne w3 tabn. 3 CHuWN2.01.07-85%)

HopmarvweHoe 3HaveHne
3paHuA ¥ NOMELLEHVR Harpysokp,, kla
NONMHOE | NOHUXEeHHOe

1. KBapTHUpbi XHUNbIX 30aHWA; cNnansHbe 1.5 0,3

NoMeLLeHNA; NanaTk HoNEHML,

2. CnyxebHble NOMELLEHHA AAMUHUCTPATHBHOIO 2,0 1,0

NepcoHana; KNaccHsLIe NoMeLLeHns; ObLITOBLIE

NOMELLIEHWA

3. 3anu:
YUTANEHBIE 2,0 0,7
obepeHHBIe 3,0 1,0
cobpaHuii 4,0 14
TOpPrOBLIE, BLICTABOYHLIE He meHee 4,0 | He menee 1,4

4. YepaayHuie NOMELLEeHUA 0,7 =

I'pynna 2. CeapHble KOHCTPYKLMH JIMOO MX 2NIEMEHTEI, paboTalolive ApH CTAaTHYECKON HArpyske
MpH HATWYWH PACTATHBAIOLIMX HanpsokeHuH [(epMbl; purenyw paM; Oankd nNepekpuITHH H FOKPBLITHIA;
KOCOYPEI JIECTHHLL; 0DOJIOUKH CHIIOCOB; onopbl BJ1, 3a HCKOueHHeM CBapHBIX onop 60/bIIMX NEPEXOIOR;
Oropbl OLIMHOBKH OTKPBITEIX pacrpeae/HTelIbHBIX YCTpokceTB nosctanuyi (OPY); onopel TpaHcnoprepHBIX
ranepeif;, NPOXKEKTOPHBLIE MAa4Thl; 3/IEMEHTH KOMOMHHPOBAaHHBIX OMOP AHTEHHBIX coopyxkeHHi (AC) M
JpyTHe pacTAHYTHIE, PaCTAHYTO-H3rHOaeMbie M W3rMOaeMble SNIEMEHTHI], a TakkKe KOHCTPYKLMH M HX
3/IEMEHTBI FPYInBL 1 ApH OTCYTCTBHH CBapHBIX COSOMHEHWH M Oaski MOABECHBIX IMyTeil W3 IBYTaBpPOB MO
TOCT 19425 u TY 14-2-427 npy HUIMYHK CBAPHBIX MOHTKHBIX COSIUHEHHIL.

TaGnuua B.l — HalHauense cTANN B KOHCTPYKUMAX N COOPYKEHNAX
VCIOBHH HPMMCHEHHA CTAUIM IIPH PacycTHOH TeMueparype, "C
Mapka cTann  nio (= 45 I 45>1 255 [ r<-35
TOCT 535, L% YU KOHCTPYKUHI
e TOCT 14637 WNTeS T2 s Tal o T2 |3 @[y [ o 3 2
C23s Cr3kn2, Cr3nc2 - — + + — — —_ | — —_— —_ —_ —_
C245 Cr3ncs —_ + x | —1] — —_ -+ | = — — +
C255, C285 Cr3cns + X X —_ —_ —_ —_ + —_ —_ —_ +
3 1 1 3 3 1 4 4 2umu3
4 172C = - - 1 — i b - — | =3 = —
C345,C375 09 2 | 4| 3 1212 | 4 15 1 15 | Tuml2
-
Obgsnavenus, npukamsie 6 matiaye B.1:
IHAK «+) OIHAYAET, UTO NAHHYIO CTATE CICLYET NP ; IHAK «—» T, YTO IAHHYI0 CTA/b HE CEAYET MPUMERATS; SHAK «X» OIHAYAET, YTO NAHHYI0 CTATH  MOMKHO NPHMEHATL TIPH
COOTBETCTBYIOLIEM KOM .
Mpumevanna
I Jina cranu €345 u 091 2C nanul KaTeroprt TpeGuannii No yaapHoii BASKOCTH COOTBETCTREHHO B uncnuTene no 'OCT 27772, s snamenarene — no FOCT 19281.
2 [MPOKET H3 CTAIH € NPEENOM TeKyuecTH R,, 2 390 Hmm’ caenyer namauans cornacyo tpeGosanmum tabuvu B3 u B.4
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Tabnauuya 2.2

Waanevyenne n3 tabn. 51 CHuN 11-23-81"*

Crans | TonwmHa HopMaTueHoe conpoTMBAeHKe npokaTa, MMa PacueTHoe cONpoTHENeNHe NpoKaTa, MMNa
npokara, MM NUCTOBOrO daconHoro nucToBoro dacouHoro
WHPOKONONOCHOTO LWIMPOKONONOCHOrO
yHWBEpCanbHOro YHHBEPCANLHOro
R R [ Re Ry R. R, R,
€235 2-20 235 360 235 360 230 350 230 350
20-40 225 360 225 360 220 350 220 350
40-100 215 360 - - 210 350 - -
cebiwe 100 195 360 - - 190 350 - -
C245 2-20 245 370 245 370 240 360 240 360
20-30 - - 235 370 - - 230 360
C275 2-10 275 380 275 390 270 370 270 380
10-20 265 370 275 380 260 360 270 370
C345 2-10 345 490 345 490 335 480 335 480
10-20 325 470 325 470 315 460 315 460
20-40 305 460 305 460 300 450 300 450
40-60 285 450 - - 280 440 - -
60-80 275 440 - - 270 430 - -
80-100 265 430 - - 260 420 - -
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Hasnevenme ua tabn. 6 CHu N1-23-81*

Ne KoadpuumeHT
n/n SnemeHTh KOHCTPYKLMA ycnoeuii
paGoTm .
*=—= e = - |
1 |CnnowHeie 6ankm 1 cxaTtble aneMeHTs Gepm NepexpoITHid 0,9

noa3anaMu TeaTpos, knyboB, KWHOTeaTpoB, Noa TpubyHamw,
NnopA NOMELLEHWAMK MarasvHoB, KHUMOXPaHWWLLY W apXvBoB
M T.N. NpK BECe nepexpuiTuid, pasHom uwnu 6onswem spe-

MEHHO# Harpyaku

2 |KononHe! o6LECTBEHHLIX 303HWIA W ONOP BOAOHANOPHLIX 0,95
Gawen

3 |CxaTeie OCHOBHLIE 3NEMEHTH! (KPOME ONOPHBIX) PELEeTKW 0,8

COCTABHOIO TABPOBOro CE4EHWA W3 YroNKOB CBAPHLIX hepMm
NOKPLITUA W NepexpeITMiA (HanpuMep, CTPONWNBHBIX M
aHanorvyHix UM pepm) npr rmbroctm d. > 60

4 |CnnowHsie 6ankM npy pacyertax Ha obLylo YCTONYMBOCTL 0,95
npres <1,0

5 |3arsxxm, TAMM, OTTAXKKW, NOABECKW, BLINONHEHHLIE W3 NPO- 0,9
KATHOM CTanM

€ |OneMeHTH CTEPXHEBLIX KOHCTPYKUWHR NOKpLITWA W nepe-
KPbITWA:
a) cxarsie (3a MCKNNINYEHWEM 3aMKHYThIX TRPYGHATRIX CEYeHWIA) 0,95
NPY pacYyeTax Ha ycToMYMBOoCTh
6) pACTRHYTEIE B CBAPHBIX KOHCTPYKLIMAX 0,95
B) PACTAHYTHIE, CXaThIE, 3 TAKKE CTHIKOBLIE HaKknaaku B Gon- 1,05

TOBbIX KOHCTPYKLMAX (KpOME KOHCTPYKLUMIA HA BbICOKONPOY-
Hbix BONTax) ua cTanu ¢ npeaenom TexyyectTy oo 440 MMa,
HECYLUMX CTATHYECKYIO HArPYyaKy, NpH pacyeTax Ha NPoO4HOCTL

MNpoaonxexne tabn. 2

E E .ﬁ; h | b | s ‘ t [r CnpaBoyHbie BeNHYHHBI 4NN 0Cei g

TNE i — [}

E E E g H “s;. MM ow? Kr/m E
Ixy W, Ixy Si, I Iy

E g S % é cmt m:& cM cmh c:‘ :V‘:.: cr“ g

HopmansHbie aeyTaepsl B

2361 |C245, |240(2450)| 230 {110
2661 |C255, |250(2550)| 258 |120
3061 [C285, |280(2850)( 296 {140
3561 |C345-3, | 335(3400) | 346 (155
C345-4, | 335(3400)
C375-3 | 365(3700)

9 12|3291| 2996 | 260,5 | 9,54 | 147,2 | 200,3 | 36,4 | 2,47 | 25,8 | 2361
12| 35,62 | 4024 | 312,0 | 10,63 | 176,6 | 2456 | 40,9 | 2,63 | 28,0 | 2651
15| 41,92 | 6328 | 427,0 | 12,29 | 240,0 | 390,0 | 55,7 | 3,05 | 32,9 | 3051
18| 49,53 | 10060 | 581,0 | 14,25 | 328,6 | 529,6 | 68,3 | 3,27 | 38,9 | 3561

@ ;e en
Moo,
o o oo
o

3562 |C245, | 240(2450) | 349 |155| 6,5 | 10,0 | 18] 55,17 | 11550 | 662,2 | 14,47 | 373,0 | 6229 | 80,4 | 3,36 | 43,3 | 3562
€255, |250(2550)
c285, |280(2850)
C345-1, | 335 (3400)
C345.3, | 335(3400)
©345-4, | 335 (3400)
€375-3 | 365 (3700)
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Tabmiya 7.4
NpenensHbie NPornbsl B COOTBETCTEBMWU C SCTETUKO-NCUXONONMHECKMMM
Tpebopanmamu (w3anevense us Tabn. 19 CHuN 2.01.07-85%)

Nponertl, | Npeaenshsie npornbs Harpysxu, xoTopsie Heo6xoaumMo
M | NpUMHUMaTL ANA onpegeneHwa nporuba
<1 17120
s PacveTBenyT
=3 1/150 nNo HOPMATUEHOMY 2HEYEHWIO NOCTORHHBIX
I=6 1/200 W BpEMEHHBIX LNTUTENBHBIX HArPY30K
1=24(12) 1/250
1>36(24) [ /300

IIpakTnueckas padora Ne 9
Tema: Pacuer 1epeBsiHHOM 0aJIKKN
Leab: HAYYUTH CTYIEHTOB PACCUUTHIBATH JIEPEBSIHHYIO OAIKY
Xoa padorhi:
3agaua Ne 1.

[TonoOpath ceueHnue nepeBsIHHON OaNKu sl epeKkpbIThs MarasuHa. CocTaB
NepeKphITUs (YCIOBHO) JJIsl CPABHEHHSI C pPACUETOM CTaJIbHOW OalKM OCTaBJISIEM IO
naunbM 3anaun 7 Ilpaktuueckoii paGoter Ne 2. Harpyska na 1 M? mepekpbiTus
qQ"nepexprirns;  noxperns B3ATh M3 TaOmumsl 1. Koadduument nHanmexHocTn mo
OTBeTCTBEHHOCTH Y, = 0,95. Jiimna rpysoBoil miomamm L, = 6 M. Onupanue
OaJIK{ BBITIOTHSEM Ha MIBICTPY Y JEPEBIHHYIO KOJIOHHY (puc. 7.73).

4500

Pue. 7.73. Cxema ornuparms Gankiy

1 BapuaHT 2 BapHaHT 3 BapuaHT 4 BapuaHT
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o p——— 9,22 9,27 9,01 9,15

o Fy—— 10,43 10,64 10,52 10,67

Sanaqy Pe€IIUTb B COOTBETCTBUU C IPUMEPOM 7.2

IIpumep 7.2. Ilonobpars ceyeHue nepeBAHHON OaIKH 115 NepeKphi-
THs marasuHa. CocTaB nepekKpeITHA (YCJIOBHO) JUTSI CpaBHEHMSA C pac-
YeToM cTaNbHOI banku ocTamisieM 1o JTaHHBIM npumMepa 3.7. Harpys-
ka Ha 1 mM? nepeKpeITHS reperprirns = 9508 KT8} Grepespurus = 10,58 KI1a.

KoaduiimeHT HaeKHOCTH 10 OTBETCTBEHHOCTH ¥, = 0,95. Jlnuna rpy-
30BO# Tomamu /i, = 6 M. Ormpanue 6anKH BHITIONHAEM Ha IMASICTPY
W [IEPEBSIHHYIO KONOHHY (puc. 7.73).

Pewernue.

1. TlpemeaputensHo npuHHMaeM coOGcTBeHHBIN Bec Oanku
Zoamar = 0,35 KH/M; v, = 1,1; pacyeTHas Harpy3ka ot co0CTBEHHOTIO Beca
GaTKH Le,..... = Loy = 0,35+ 1,1 = 0,39 kH /M.

2. CobupaeM Harpy3Ky Ha NoroHHbIii MeTp 6aJIKu ¢ y4eToM ee cobd-
CTBEHHOT'O BeCa:

§" = Ghepexpurnsbep + oo = 9,08 -6 + 0,35 = 54,83 xH/m;

G = Grepexpurrushp + Zoamen = 10,58 - 6+ 0,39 = 63,87 kH/m;

pacyeTHasi Harpy3Ka ¢ yuetoM KoadduipeHTa HaneXXHOCTH 1Mo OT-
BETCTBEHHOCTH 7, = 0,95:

g=63,87-0,95=60,68 kH/m.

3. PacyeTHas cxeMa Gallky — aHaIOTMYHA pacyeTHOH cxeMe CTATBHOMN
6asku B npuMepe 7.1 (cM. puc. 7.72), TONBKO U3MEHWIACchk pacyeTHas
JUTHHA 3a CYeT ApYTUX YCJIOBHIA oNnMpaHus; pacyeTHas [UTHHa Ganku

ly=4500 - 30 - 230/2 - 140/2 —- 250/2 = 4160 mm.

4. OnpepensieM MaKCUMaTBHYIO MOTNEPEYHYIO CHITY M MaKCHMAalTb-
HBII U3rubaroLHii MOMEHT:

Q=gql,/2=60,68-4,16/2=126,2 xH,;

M = gl;/8 =60,68-4,16*/8 = 131,26 xH - m.

5. IlpyHuMaeM nopoy ¥ copT ApeBeCHHB — cOcHa, copT 1-i; TeM-
repaTypHO-BIIaXXHOCTHEIE YCIIOBHA 3KCIUTYaTauuu — A2, koadduum-
eHT ycnosus pabors m, = 1,0 (cm. Tabn. 1, 5 CHulIl 11-25-80).

6. IpenpapurensHO NMPHUHHMAaEM, YTO pa3Mepsl cedyeHHusi OyayT
Gonee 13 cMm, U onpenessieM pacyeTHOE CONPOTHBIEHHE H3rHOy
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R, =16 MIla = 1,6 xkH/cm%; pacueTHOE CONPOTHBIIEHHE CKATBIBAHHIO
R, =1,8 MINa=0,18 kH/cM? (Tabn. 2.4).

7. Onpenensiem TpebyeMblii MOMEHT CONPOTHBIEHHMS:

W,= M/R, = 13126/1,6 = 8203,75 cm’.

8. INpuusiB LiMpuHy 6anku b = 22 cM, onpenensieM TpebyeMylo Bbi-
cOTY Oankm:

6W,  [6-8203,75
— L = B — &
h J TR BT 47,3 cMm

BeiBop. [TonmyueHHEBIE pa3Mepsl HE COOTBETCTBYIOT pa3Mepam LieTb-
HBIX IepeBSAHHBIX 0aoK, Ucnonb3yeMbIX B cTpouTenscTBe. Clienosa-

TENBHO, pacyeT NOKa3bIBAET, YTO HAIPy3Ka Ha OanKy rnepeKphiTHA Ype3-~
MmepHo boneluas. [lepessHHbIe OankH M3 LIeTBHON IpeBeCHHB He TNpejl-
Ha3Ha4YeHBl 11 paboThl ¢ Takoii rpy3opoii riomansio (I, = 6 M) u s
nofLiepXaHus xeJe300eToHHBIX ITHT. banky nonyyeHHBIX 110 pacye-
TY pa3MepOB MOXHO BHIIIOJIHUTE TOJIBKO KJIEEHO, HO H Takas DaJika
He TIpeIHa3HaYeHa 1S NoAnepXXaHHs Xesie300eTOHHBIX TLUTHT, TPHHS-
THIX B KOHCTPYKLIMH MEPEKPHITHA 1O NpHMepy 3.7, JaHHBIE KOTOPOTO
HCTIOIB30BATMCE IS pacyeTa.

3agaya Ne 2
[TonoOpath ceueHue epeBsIHHON OaTKKU MEPEKPHITUS KUJIOTO J0OMa; CXema

onupanus Oanok— puc. 7.74. Illar Gamok a = 1,2 m. Harpyska ma 1 wm?
HNEPEKPBITUS Q" nepexperrus;  noxpwmas B3ATh U3 TaOuIbl 1. BpemenHast Harpy3ka Ha
nepekpeiTie kBaptup (T1adn. 3.3): monHoe 3HadyeHue p'=1,5 klla; moHMKEHHOE

3HAYCHUE p"r = 0,3 klla. Inunaa rpy30Boii TJI0MIAM paBHA mIary 0anok:
Ly=12m.
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
" nepexppirus 3,7 3,9 3.4 3,2
Quepexpoitis 4,58 4,62 4,41 4,37
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Puc. 7.74.

3amavy pemiuTh B COOTBETCTBHM € IpUMepom 7.3

N
o}, -

ITpumep 7.3. IlonoGpats ceueHne nepeBIHHOI OanKH repeKphITHS
¥XHJIoro nioMa; cxema onupaHusa 6anok — puc. 7.74. lllar 6anok
a=1,2m. Harpyska Ha 1 M’ NEPEKPHITHA G cperpumn = 3,5 KIla;
Gueperpurns = 4,48 KIla. BpemenHas Harpyska Ha nepekpbiTHE KBapTHp
(Tabn. 3.3): nonHoe 3Hayenue p'= 1,5 klla, nonukeHHOe 3HaYeHHE
q; = 0,3 xITa. [lnvua rpy3oBoii ruiomany pasHa wary 6anox: .= 1,2 M.

_..' 1-1
O — e e e m o e = — — ! !
= I . %
2 o8 41  20' " 180 180, |!
724
4 ' .
o‘-m—]\f-—;-———— i i
= i | 1
S ] 1= 5000 mm .
ﬂ’a/ a a |- f:-" f'-l"f
[ O
Puc. 7.74. K npuwmepy 7.35.
Pewrenue.

1. IlpenBaputensHo NpUHUMaeM cOOCTBEHHBII Bec OJIHOrO MeTpa

6anKM Lo = 0,25 KH/M; = 1,1;

Eeann = gﬂﬁmxu-[f: 0,25-1,1=0,275 KH,M;

2. Cobupaem Harpy3Ky Ha NOrOHHBI MeTp 6aJIKH ¢ y4eTOoM ee cob-
CTBEHHOTIO Beca:

G = Qrepexprarnsdp T Eoaman = 3,5+ 1,2+ 0,25 = 4,45 xH/m;

9= Grepexprrushpt Loama = 4,48 1,2+ 0,275 = 5,65 kH/M.

C yuerom ko3dbdHIIMEHTa HAJEXHOCTH TIO OTBETCTBEHHOCTH
Y. = 0,95 (111 xunoro goMa) pacyeTHas Harpy3ka Ha IMOrOHHBIN METp
6anku paBHa ¢=5,65-0,95=5,37 kH/m.
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3. PacuetHas mymHa 6anku 4= 5000 — 40 — 180/2 — 180/2 = 4780 MM.

4. VyuTbiBas, YTO pacyeTHas cxema OaJIKH aHaJlorHyHa pacyeTHOI
cxeMe npumepa 7.1, onpenensieM MakKCMMalTBHBIE 3HaUe€HUs Morepet-
HO# CHJIBI M M3rubatoiliero MOMeHTa:

Q=gl,/2=5,37-4,78/2 = 12,83 kH;

M=ql;/8=5,37-4,78/8=15,34 xH- M.

5. IlpunuMaeM nopony apesecHHEl — Keap cHbupekuii; copt 2-i;
TEMIIEPATYPHO-BIAXXKHOCTHHIE YCJIOBHA 3KcIUTyaTalii — A2, Koxphu-
LIMeHT ycroBuA pabotu m, = 1,0 (cM. Taba. 1.5 CHuII 11-25-80); npen-
BapHUTEJIEHO TPHHWUMAEM, UTO pasMepsl cedeHust OynmyT Gonee 13 cm,
W OmnpefensieM pacueTHOe cOnpoTHBIeHHe u3ruby R,=15 Mlla=
= 1,5 kH/cM%; pacueTHOE conpoTHBIeHH e cKatbieaHHio R, = 1,6 MIa=
=0,16 kH/cm? (1abn. 2.4); o Tabn. 2.5 onpenensieM repexXoaHOIH
koathhHIMEHT OT IipeBECHHBI COCHBI, €M K ipeBecHHe kenpa m, = 0,9.

PacyeTHbIe conpoTuBneHHs ¢ yueToM KoaddHIlHeHTa m,, paBHBI:

R,=15-0,9=13,5 MIla = 1,35 xkH/cM*;

R.=1,6-0,9= 1,44 MIla=0,144 xH/cM%.

6. OnpenensieM TpeGyeMblii MOMEHT CONPOTHBIIEHMS,

W.= M/R, =1534/1,35=1136,3 cm’.

7. Ilpunsie unipuuy 6anku b= 15 cM, onpenenseM TpebyeMyo Bhi-
coty banku:

g {GW; _ (6-1136,3
Ve ¥V 15
[MpuHMMaeM ceyeHue HGanku ¢ y4eToM pa3MepoB, PEKOMEHIYEMBIX
coprameHToM nwiomarepuanos (Ipunoxenue 2). b= 15 cMm; h=22,5 cm.
8. Ilpouseodum npoeepky npuHaAmo20 ce4eHus:
a) onpesensieM dhakTHUECKHE 3HAYEHHUA: MOMEHTa CONMPOTHRIIEHHH,
CTATUYECKOr0 MOMEHTa MHEPLIMK U MOMeHTa MHepLIMK 6aiku (Tabn. 5.2):

b2 _15-22,5
BeT 6

=21,32 cM.

=1265,6 cm?;

22,5 =949,2 cm?;

A
&5

S, =0,56h2 ~0,5.15.22,5.

b 1522,

= = =14238.3 cm4:
2. 12 3 OM

6) npoeepsieM NMPOYHOCTD 10 HOPMATLHBIM HAIPSIKEHUSIM:

M 1534 1P 2.
- _1265,6-1’21 kH/cM2 < R =1,35 kH /cm?;

x

B} MpoBEPAEM IPOYHOCTS ITO KacaTeNbBHBIM HAalIpAKEHHAM:

,[:_QS_‘ —_ ]2!33'945112
I.b 142383-15

=0,057 kH/cm? < R, =0,144 kH /cM2.
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IMpouHOCTEL MO HOPMAJIBHEIM M KacaTeJIbHBIM HAITPSUKEHHAM obec-
rneyeHa,

r) npoepepsieM NMporuoel:

Ilna npoepku nMporuboB HEOOXOOUMO 3HATH MOLYJIL YIPYTOCTH
IpeBecHHBI BIOAL Bollokon: E= 10 000 MITa = 1000 kH/cM%; nporu6
M0 KOHCTPYKTHBHBIM TpeboBaHUAM ornpenelisieTcs oT AeiCTBHSA BCEH
HOpPMaTHMBHOM Harpy3KH, AeiicTeyomei Ha banky, ¢" = 0,0445 xkH/cm;

® onpedensem npozub no KoHcmpyKmueHviM mpeboeanusm:

- 5S¢} 5-0,0445-478
1 384EI ~ 384-1000- 14 238,3

npenebHbII MPOrub 1o KOHCTPYKTHBHBIM TpeOoBaHHsIM (Tabun. 7.2)
= I/150 = 500/150 = 3,3 cMm; f=2,12 cm < f,= 3,3 cM — nporub Ga-
KH B rnpefieyiax HOpMEI;
® npozub no scmemuKo-ncuxono2udeckum mpeboeanuam onpenensieT-
CAl OT NeiCTBUSA UTMTENIbHON Harpy3kH (MOCTOSSHHOM W BpeMeHHO#
JUITHTEJILHOUN HATPY3KH) §f = Grepexprarushp — P hp + Pl + o = 3,3- 1,2 —
-1,5-1,2+0,3-1,2+0,25=3,01 kH/m=0,0301 xH/cwm;

I 54;[, lu 5-0,0301-478¢
384EI "~ 384-1000-14238,3
IMpenensHeiil nporud onpenensieM ¢ y4€TOM MHTEPIOJALMH, 7151
IJTMHB 6anku 5 M (Tabn. 7.4) f,=I/183 = 500/183 = 2,73 cm.
f=1,43 cm < f,=2,73cM — nporund 6ajku B rpenenax HOpMHI.
Bum,u. “['JHHHM&EM banky ceyermeM 15x22.5 cMm u3 Kt:npa cHbup-
CKOro, IpeBeCHHA BTOPOTO COpPTa.

=212 cM.

=1,43 cM

Cnucoxk auTepaTyphl:
CetxoB B.U., Cepoun E.I1. Ctpoutenbubie KoHCTpYKIHH 2005T.

[Tpunoxenus
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Tabnuua 1

TemnepatypHo- MakcumanbHan BNAKHOCTb APEBeCHHbI
BNaMHOCTHbIE ONA KOHCTPYKUMA Yo
XapakTepucTHKa YCNOBMIA 3KCNyaTaLum
KOHCTRYKLWA
Ycnoeuwa M3 KNEeeHoW M3 HeKneeHon
aKcnnyaTaymm ap bl Ap ]
BHyTpM  oTannneaemMbix  MOMELEHW npw
Temnepatype no  35°  C,  OTHOCUTENBHOW
BNEXHOCTW BO3AYXa
Al Do 60% 9 20
A2 Cebiwe 60 oo 75% 12 20
A3 Ceblwe 75 no 95% 15 20
BHyTpW HeoTannMBaeMeIX NOMELLEHWA
B1 B cyxoi 30He 9 20
1
B2 B HopManeHoi 3oHe 12 20
Tabnuua 5
¥cnoBuAa akcnnyatauuu (no Ttabn. KoadpuumenT ¥cnoeuA akcnnyatauuu (no tabn.  KoaddpuuymeHr
1) mg 1) my
A1, A2 B1, B2 1 BZ, B3, I 0,85
A3, B3, B1 09 rz,rs3 0.75
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Tabmua 2.4

Maeneyenwe w3 Ttabn. 3 CHull I-25-80

PacyeTHmie
HanpsxeHHOe COCTORHWE 0O60o3naveHue | conpoTwanexus, MMa,
W XapaKTepHUCTHKH 3NeMEHTOB ANS COPTOB APEeBeCHHB
1 2 3
1. Marub, cxatve U CMATHE BOONE
BONOKOH:
a)anemMeHTs NPAMOYTONBHOO R., R., R.. 14 13 85
ceyeHun (3a MCKMIOYEHWEM
YKA33HHBIX B NOANYHKTAX «bx, «B»)
BbICOTON no 50 cMm
6) anemeHTL NPAMOYTONLHOND R., Re, Beu 15 14 10
CeveHA WUPYHO# cesiwe 11-13¢Mm
B) 3NeMEeHTE! NPAMOYTONbLHOTO R., R, R.. 16 15 1
Ce4YeHWA LUMPHWHO# cBbile 13 cM npw
BbICOTE CeYeHHA cBkile 13-50cm
r) aneMeHTE! U3 KPYrnbix R., R., R.. - 16 10
necomarepuanoe 6e3 Bpe30OK B
PacyeTHOM CEYEHUN
2. PacTaxeHne BAONL BONOKOH:
a) HeKNeeHbIe 3NEMEHTEI R, 10 7 -
6) kneeHble sNEMeHTLI R, 12 9 -
3. CxarTve u cMaTHeE NO BCel Repos Ruuso 1.8 1,8 1.8
NNOLWanm NoNepex BONOKOH
4. CkanevlBaHve BOONb BONOKOH:
a) npv narnbe HekNeeHLIx aNeMeHToB RB.. 1,8 1,6 1,6
6) npy narmbe kNeeHbIX AaNeMeHTOB RB.. 1,6 1,5 1,5
Tabn. 4 CHull 11-25-80
Tabmuya 2.5
Koadrpurmentm, Ans
pac4eTHsIX
CONPOTHRENEHWA
F ]
- 5 |
eg% | gx
AR )
Apesecusie nopoas: g2 ze | =
- = 9
g&= 5 - -9
AL s
& 1 go ;
T1HTIE
Fze|gs | °
] ] ok
ﬂ.; ]
1)
XBoitHbe
1. fIucTBEHHWLA, KPOME EBpONEiCKoii M ANOHCKOIH 1,2 1,2 1
2. Keap cnbrpckmia, kpome KpacHOAPCKOro Kpan 0,9 0,9 0,9
3. Kenp KpacHOApCKoro kpas, coCHa BeiiMyToBa 0,65 0,65 0,65
4. NuxTa . 0,8 8 0,8
Teepasie NHCTBEHHLIE
5. 0y6 1,3 2 1,3
6. AceHs, kxnen, rpab 1,3 2 1,6
7. Axauwma 1,5 2.2 1,8
8. Bepeaa, byx 1.1 1,6 1,3
9, Baz, MNbM 1 1,6
Marcve nMCTBEHHLIR
10. Onkxa, nvna, ocMHa, TONoNL 0,8 1 0,8
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Mpunoxexwe 2

TaGrmya 1. Pexomengyemslii COPTAMEHT MWNIOMATEPWANOE AN [epeBAHHbIX
KoMCTPYKUwmiA no NOCT 244454-B0

Tonupma, WMpusa, mm
L 100 125 150 175 200 225 250
19 100 125 150 N - = =
22 100 125 150 175 200 225 -
25 100 125 150 175 200 225 =
az 100 125 150 175 200 225 -
40 100 125 150 175 200 225 =
44 100 125 150 175 200 225 -
50 100 125 150 175 200 225 250
60 100 125 150 175 200 225 250
75 100 125 150 175 200 225 250
100 100 125 150 175 200 225 250
125 100 125 150 175 200 225 250
150 100 125 150 175 200 225 250
175 - - - 175 200 225 250
200 ) - - - 200 225 250
250 - - - - - - 250

Tabmawa 5.2

Dopmynsl ANS oNpeneneHs XapaKTepMcTyK Ce4yeHun

;/}; Y ) A fo‘!Li\

x_ _J.: V % 1 "7
cwene |V <A o | &
SNeMeHTa . . vl y: | d

b in= l«—lﬂ D’

A bh bh =D D _nd’
4 4 4

L b L =Dt nDt _ mdt
12 12 64 64 64

4 L3 i ulis =z
12 12 64 64 o4

i 0,289 0,289 025D |25 Di—a?

F 0,289b 0,289b 0,25D 0,25JD% —4?




Tabmya 7.4
Npenensybie NPorMbsl B COOTBETCTEMM C SCTETHKO-NCUXONOrMYECKMMMN
TpebGopanmaMmu (w3anevenme ws Tabn. 19 CHwN 2.01.07-85%)

Nponerl, | NpepensHsie nporvbs Harpysxm, xoTopsie Heo6xoauwmMo
M | NpUMHUMaTL Ana onpegenelwa nporuba
I<1 [/120
= PacueTtBenyT
I=3 1150 NO HOPMAETUEHOMY 3HAYEHWIO NOCTOAHHBIX
=6 1/200 W BPEMEHHEIX ANTMTENBHBIX HArPY30K
1=24(12) 1/250
1>36 (24) [/300

IHNPAKTHYECKASA PABOTA Ne 10
Tema: Pacuer xkes1e300eTOHHOI 0aJIKK
Leab padoThI: HAYYUTH CTYJCHTOB PACCUUTHIBATH JKEIIE300€TOHHYIO OaIKy
Xoa padoTbl
3amaua No 1.

Ha xene3o00eToHHyt0 OayKy IEeWCTBYET M3rHOaromuii MOMEHT M B3SITh MO
tabnuue 1 amsa cBoero Bapuanta. OnpenenuTs TpeOyemMyro IIONMaAb MPOA0JIbHOM
paboueil apMaTyphsl U IMPOU3BECTH KOHCTPYUPOBAHHE ceueHUs Oanku. [IpuHATHI
CJIEIyIONTME MaTepuaibl: OETOH TsDKEINbIN Kilacca B3SITh MO Tabiuile 1 U3 CBOEro

BapHvaHTa

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
156305 (81:1 01014171 145 135 158 165
MoMeHT M kH e
M
Kimacc 6erona | B25 B35 B25 B35

koo PuLMeHT ycsioBus paboTsl ¥, = 0,9; npononsHas paboyas apMa-

Typa knacca A-III; s monepeyHoii apMaTypsl NpUHAT Kinace Bp-1;
MOHTaxXHas apMatypa kinacca A-III. Ceyenue 6anku — cM. puc. 7.75.

3agauyy pemIuTh B COOTBETCTBHHU C MpuMepoM 7.4
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Ilpumep 7.4. Ha xene3obeToHHy10 6anky neiicTByeT H3rubarommii
mMoMeHT M= 150 kH - M. Onpenenuts Tpebyemyto rutomanh Nponoib-
HOH paboyeit apMaTypsl U NMPOHM3BECTH KOHCTPYHPOBAHHE CEYEHHS
Oanku. IlpuHATE coiemyronme Marepuansl: O¢TOH TsoKesiid Knacca B30;
koagduLeHT yenosHs paboTl v, = 0,9; npononbHas paboyast apmMa-

Typa knacca A-III; nns nonepeuHoii apmMaTypsl npuHAT Knacc Bp-1;
MOHTaxHas apMatypa kiacca A-III. Ceuenue 6anku — cM. puc. 7.75.

e

=]
-

o u‘\ 3.1:
Ar/r b =200 MM

1

F =500 MM

Puc. 7.75. CeverHmne Banky — k npumepy 7.4
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Petuenue.

1. OnpenensieM pacyeTHYIO NMPH3MEHHYIO NMPOYHOCTH OeTOHa
R;=17,0 MIla (Tabn. 2.6).

2. OnpenensieM pacyeTHOE CONMPOTHRIIEHHUE apMATYpPHI; IUTA AHAMET-
poB ot 10 no 40 MM

R.=365 MIla = 36,5 xH/cm? (Tabn. 2.8).

3. 3apaeMcs BeTUMHHOI @ — pacCTOSIHUEM OT LIEHTpa TSXKECTH ap-
MaTypsl 10 KpaifHEro pacTsiHyTOro BoJIOKHa 6eToHa (BeIMYHMHY @ MOX-
HO NpUHUMAaTh 3—4 cM NpH OJIHOPAIHOM paCHOIOXKEHUM CTEPXHEH B
Kapkace ¥ DoJblile npu gByXpsAIHOM), MPUHHUMaeM @ =4 cM.

4. OnpenensieM pabouyio Beicoty 6anku kg by =h—a=50—4=46 cwm;

" 5. Haxonum 3HadeHue kosghduimmeHTa A,

4 - M 15000
Rv..hh' 1,7-0,9-20-462

A;=0,232 < App= 0,413 (cm. Tabn. 7.6); xoadduumeHT A, MEHBLIE
rpaHMYHOIO 3HAa4YEHW, CNIENOBATETEHO, H3AMEHATE ceyeHHe DaNKKu He
Tpebyercs.

6. ITo Tabn. 7.5 Haxonum 3HaveHHe KODPHUIIMEHTOB £, 1); bmnKaii-
liee 3HaYyeHue KoahduimeHTa A4, B Tabnuie papHo 0,236, nmo HeMy
onpeniensieM 3Ha4eHHs KoapduimenTos: £ =0,27; n=0,865.

7. Haxonum TpebyeMyio niioinaae apMaTyphi:

M 15000
nhR  0,865-46-36,5

8. 3amaeMcsa konuyecTBOM crepxHeit paboyeii apmatypsl. ITpu KoH-
CTpYMpOBaHHH OAJIKH pa3pellieHO CTABHTH CTEPXKHH B OJIMH WM B 1B
pAda Mo BHICOTE KapkKaca, Nnpu lHpuHe 6anku 200 MM MOXHO ycTa-
HOBMTB J1Ba UJTH TPU KapKaca B Ce4eHHH;, COOTBETCTBEHHO KO/TMYECTBO
paboumx NnpononbHLIX cTepXHeit MoXeT OmTE 2, 3, 4 unu 6 (puc. 7.76).

' |
Ne Vo Vo Va

Puc. 7.76. Bapmatitsl apmupoBanms Gamm — K npuepy 7.4

=0,212

g

=10,33 cm=,

A _
i =
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INo pacuety TpeGyemasi roans ceseHust apMatypst A, = 10,33 cm?,
paccMOTPMM BapHMaHTHl apMHpOBaHHs (CM. COPTAMEHT apMaTypHl,
INpunoxeHue 3):

e npyHKUMaeM 2 cTepXHs paboyeii MpononbBHOI apMaTypH M Ofnpe-
nensieM Mx IHaMetp (Haxonum Goeliee Oimxaiiliee 3HaYeHUe IJ10-
manm — 12,32 cm?, 3T0it MI011aIM COOTBETCTBYIOT 2 CTEpXHsl THaAMET-
pomM 28 MM);
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e s 3 crepxueii (3222, A-II1, A,= 11,40 cm?);

e 115 4 crepxHeit (4220, A-III, A,= 12,56 cm?);

e 1u1s1 6 crepxHeit (6216, A-III, A= 12,06 cm?).

H3 BO3MOXHBIX BApHMAHTOB apMHPOBaHKuA Haubonee ONTHMATBHBIM
C TOYKH 3peHHS pacXxona apMaTyphl ARJIAETCA BAPHAHT C TPeMS CTep-
XHAMM (MeHBIlIe BCEro Imollajib ceYeHUs apMatypsl). IlpuHHuMaeM
apMMpoBaHMe: 3 cTepxHA, @22, A-III, A = 11,40 cm%

9. lNposepsieM NMPOLEHT apMHPOBaAHHS |1

o e A o

K b 100 20.46 100=1,24%.

INpoueHT apmMupoBaHus Gonbliie MUHUMaTbHOTO, paBHoro 0,05%;

10. Onpenensiem TpebyeMyro rionians cedeHUsi MOHTAXKHBIX CTep-
xHeif: A, =0,14,=0,1- 11,4 = 1,14 cM? (1o copTaMeHTy apMaTypbl GH-
Xaitllee 3HaYeHHE TUTOIAIH COOTBETCTBYET NUaMeTpy 7 MM, HO Takas
apMatypa Bbinyckaetcsi TolibKo KiaccoB B-1I u Bp-11, xoToprie He
NMPUMEHSIOTCS B Ka4€CTBE HEHanpsraeMoili apMaTypsl), B KaYyecTBe
MOHTXKHOIT MPONONLHOI apMaTypsl NpuHMMaem 328 A-TI1, A = 1,51 cv’.

11. OnpenensieM nuaMeTp nonepeYHsix crepxHeii d,,. M3 ycnosust
CBapuBaeMOCTH apMaTyphsl d,, 2 0,25d,=0,25-22=5,5 MM, ciienosa-
TENBHO, K NPponoibHoit paboyeit apMaType @22 MM MOXHO NPHBAPUTH
cTepxeHb @6 Mmm. Tak Kak apmaTypHasi nposonoka Bp-I Beinmyckaer-
cs guamerpamu 3, 4, 5 MM, a HaM Heobxonum @6 MM, NpHUHHUMaeM
nornepeYHylo apmatrypy knacca A-II1, nnowans ceveHun nonepeyHoi
apMmatypsl A,,= 0,86 cM? (Tutoians ceyeHust 3 norepeyHbIX cTepxHeit
@6 MM, HaxXoOAIIMXCA B cedyeHuM Gankm, puc. 7.77).

56



12. OnpenensieM 3alMTHEIN cloii GeToHa (KOTOpBIii HasHaYaeTcs!
GonkiIe JHaMeTpa CTepXHA U He MeHee 20 MM npu BeicoTe GaTKM Gone-
e 250 MM), npuHUMaeM a,= 25 MM > d,= 22 MM.

13. OkoHYaTeIBEHO KOHCTPYHPYEM CesleHHe 3/IeMeHTa, CM. puc. 7.77.

328, A-IIL, A= 1,15 cm?

CoenHHTENLHBIE CTEPXHH
ycTaHasTHBalT Yepes 0,5—1 M ]
26, A-III — e i
@6, A-H1,
A, = 0,86 on? =
#1 f m

1 25

LY

25 Ef_ 322, A-111,
A, =114 o2

200 F

Puc. 7.77. ApmupoBarme Ganky — k npumepy 7.4

BuiBoa. [Lis apMupoBaHus cedeHusi 6anku npuHuMaem: pabouyio
npononbHYy1o apMatypy 3222, A-11I; MOHTaXHYIO NPONOJILHYIO apMa-
TYpY 328, A-III; nonepeynyio apmatypy @6 A-III.

3agaua Ne 2

NwmeeTcst roToBas xene3o0eToHHas 6anka (puc. 7.78).

Heobxoaumo  ompenenuTh HECYIIyIH0 CIHOCOOHOCTh  Oanku, T.e., Kakou
U3rubarouii MOMEHT OHa CIOCOOHA BBIIEpkKaTh. MaTepHuasibl: OCTOH TSHKEINbIN

knacca B30; xodpduument Ve = 0,9; mpomosibHast pabodas apmarypa
kiacca A-I11.

3amauy pemnt no npumepy 7.5.
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ITpumep 7.5. Hmeercs roroeas xene3oberonHas banka (puc. 7.78).
HeobxonuMo onpepeuTh HECYIIYIO CIocobHOCTE Bankwu, T.e., Kakoii
H3rubalonmit MoMeHT oHa cnocobHa BeIepxaTh. Matepuansl: 6eToH
TsKeNblii Kitacca B25; koadduumenT v, = 0,9; npononeHas paboyas
apmarypa Knacca A-II.

Pewuenue.

1. Onpepensiem pabo4y10 BEICOTY 3/IeMEHTA:

hy=h-—a=35-6,25=28,75 cm.

2. HaxonuM pacuyeTHOE CONMPOTHRIIEHHE apMATYPhI M IIPH3MEHHYIO
NMPOYHOCTE DeTOHa:

R,=280 MIla=28,0 xkH/cm% R,=14,5 MIla=1,45 xH/cm?
(Tabn. 2.6, 2.8).

3. INo copramenTy apmaTtypsl (ITpunoxeHue 3) HAXOOUM TUIOLATE
FIONepeYHOTO cedeHUs NMPONONBHBIX CTepXHeil: 20925, A, = 9,82 cMm™.

t \:ﬁl\ef

2225, A-11

L 100 |,

Puc. 7.78. Apmuposanmwe Ganku — K npumepy 7.5

4. HaxonuM 3HadyeHue KoshdpuLMeHTa &:

RA, 28-9,82 .
— —— = ’?31-
5= Rybh  1,45-0,9-10-28,75

3unayenue KoadhduimenTa £ = 0,73, yto Gonbllie rpaHWHYHOIO 3HA-

yeHus .= 0,68 (Tabn. 7.6), cnenoBaTeNbHO, B AJIeMEHTE MINTMILIEK ap-
MaTypbl; NpHHUMaeM 3HayeHHue KoapduumenTa =7 -=0,68, Tak Kak
KO3()PHUIIMEHT He MOXET OBIThL DOJTBLLIE TPAHUYMHOIO 3HAYEHHS;

5. Ilo npuHsTOMY 3HaYeHHI0 KoaddHiMeHTa & onpenensieM 3Ha-
yenue Koadduumenta A, (tabn. 7.5): A,=0,449.

6. OnpepnensieM U3rubaloIHii MOMEHT, KOTOPBIii MOXET BBIIEPXH-
BaTh Danka:

M,ernn= Ao RiYeabh = 0,449-1,45-0,9-10- 28,75 = 4843,2 xH - cm.

Beson. banka cnocobHa BeIEpXaTh M3rHbaloOLMii MOMEHT
M=48,43 kH-m.
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3ajgaua Ne 3
[TomoOpatre apmarypy Oajku, BBIIIOJHUTH KOHCTPYHPOBAHHE €€ HOPMAaJIbHOTO

ceyenus. Ha Ganky nerictByet uzrubaronuit MomeHT M - 155 kH-M. Matepuainsr:

oeToH Tskensiii B20, koopduuuent Y2 = 0,9; apmarypa kinacca A-III. Ceuenne
Oayiku JaHo Ha puc. 7.79
3agauy pemut no npumepy 7.6.

Ipumep 7.6. ITonobpats apmatypy GaKu, BEITIONHHTE KOHCTPYHPO-
BaHHe ee HOPMAJTBHOIO cedyeHust. Ha 6anky peiictByer marubaroimit Mo-
meHT M = 140 kH-m. Marepuansr: 6etoH tsokenstit Bl5, koadduiment
Yo = 0,9; apmatypa knacca A-III. Ceyenne banku naHo Ha puc. 7.79.

Pewenue.

1. BeIITHCHIBaEM NMPOYHOCTHEIE XapaKTEPMCTUKH DETOHA W apMaTyphl:
R,= 8,50 MITa= 0,85 kH/cMm%; R, = 365 MIa = 36,5 kH/cM’ (Tabn. 2.6, 2.8).

2. Ilpennonaras, yro apMarypa Oyner ycTaHOBJIeHa B J1Ba psiia U
paccTosiHMe MEXILY OCSAMM cTepxHeit paBHo 60 MM, NpuHMMaeM Be-
muyuHYy a = 8,0 cM (LIEHTp TSKeCTH apMaTyphbl PACTIONOXEH BHILLE, YeM
NpH OIHOPAIHOM PACIIOJIOXKEHWH apMAaTypHl); orpenensieM pabouyro
BeIcOTy Danku: hy=h-a=80-8=72 cm.

|:3m v E\I

k R
gy

i)

Puc. 7.79. Ceverme Bamm — Kk npumepy 7.6

= 800
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3. ¥YcranapnMBaeM pacyeTHBII clTy4yaii TaBpOBBIX 3JIEMEHTOB:

M}= Rﬁﬂb}h}(h., - U,Sh}} =0,85-0,9-30-15-(72-0,5-15) =
=22204,13 kH-cm;

M=14000 kH-cm < M;=22204,13 kH - cM — MeeM NepPBbIii CIy-
Yyaii pacyera.

4. Onpenensiem KoadduLmeHT Ay

S M GO0
Ry, bk 0,85-0,9-30.722

=0,118< 4,, =0,440.

5. OnpenensieM Ko3adduuueHT 1 (Tabn. 7.5): n=0,935.
6. Haxonum TpebyeMy1o mioiais cedeHUs apMaTyphl:

4= M __ 14000
nhR  0,935-72-36,5

3neck ¥ paniee Tomank cedeHUsi apMaTtypsl npuHuMaeM 1o [Mpu-
JIOXeHHIO 3.

IMpunumMaem 4214, A, = 6,16 cM’; muaMeTp nonepeYyHBIX CTe pXHei
C y4eTOM YCNoBHii ceapuBaemoctH d,, = 0,25 d, = 0,25- 14 = 3,5 MM, npu-
HuUMaeM &4, Bp-I; MoHTaxXHBIe crepxkuu A, =0,14,=0,1- 6,16 = 0,616 cM*
npuniMaem 208, A-I11, A, = 1,01 cM*; HasHaYaeM 3aIMTHBIH CJloii GeTo-
Ha 20 MM, paccTosiHHME MEXITY 1ieHTpaMH pabouMX cTepXHeil B Kapkace
npuHUMaeM 60 MM, yTo oBecnieyrBaeT cBODOIHBIH MPOXOM KPYITHOTO 3a-
MOTHATENS BETOHA MEXITY CTEPXKHSAMM apMATYPBI M HE MPUBOIMT K pac-
cnoeHuio GetoHHo# cvecH. TTpu MpoekTHpoBaHMKM 6ANKH BLISICHWIOCE, YTO
(hakTHuecKoe 3HaYeHHe BeJIMUMHBI @ MEHELLe MPUHSATOrO NMPH pacyeTe.
Paccrosinve oT KpaiiHero pacTsHyTOro BoJIOKHa 6eToHa 110 LieHTpa TsDKeC-
TH apMatypsl a= 20+ 14/2 + 60/2 = 57 MM, B pacueTe npUHATO 80 MM;
nonobHoe HecoBIaJieHHe NOITYCTMMO, TAK KaK HIIET B 3arac NMPOYHOCTH.

=5,7 cm.
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I1pu BeicoTe Ganku 6onee 700 MM Ha ee GOKOBBIX TpaHAX HEODXO-
JIMMO CTABUTH KOHCTPYKTHBHYIO NPOAONBHYIO apMaTypy (cm. 1. 5.21
CHuII 2.03.01-84%).

IInoumans ceueHUss KOHCTPYKTHBHBIX NPONOJILHEIX CTEpXHE# y 0o
KOBBIX rpaHeit npuanMaeTtcst He menee 0,1% nnonianu ceuenns 6eto-
Ha, UMEIOIIETO pa3Mep, PaBHEIIl 1O BHICOTE PACCTOSAHHIO MEXIY NpO-
JIONBHBIMM CTEPXHAMH (paboYMMM H KOHCTPYKTHBHBIMH), & T10 ITHpH-
He — MOJIOBMHE LIMPHUHEI pebpa 3/1eMeHTa; HAXOAUM TIoaas 6eToHa,
NPUHMMAas BHICOTY, PaBHYIO PACCTOSTHUIO MEXIY MPONONEHBIMH CTEP-
KHAMM, — 35 cM, nmpuHy 10 cm (nmonosBuHa wMpuHEL pebGpa),
A=135-10=350 cM’; npu 3TOM MJIOIALL KOHCTPYKTHBHEBIX CTEPXHEI
nomxkHa 6T pasta 0,001 - 350 = 0,35 cM?, npunmmMaem 226, A-111, ruio-
mansio 0,57 cm?,

Certka st apMMpPOBaHMs NOJKH NMPUHUMAETCA M3 apMaTyphl Klac-
ca Bp-I. llo nocraHoBku B (popMy apMaTypHBle CETKH uarubarorcs,
a rnocJie NOCTaHOBKH MPHUBA3LIBAIOTCH TOHKOI BA3ANTLEHON NMPOBONIOKOH
K Kapkacam. [IpuHsiToe apMupoBaHHe npeacTasieHo Ha puc. 7.80.

300 I L
Ilpu BEICOTE H3arHbaemMoro 7|/ | e
INeMEHTA cBHIEe TN MM /| S

50

s

v BOKOBEIX rpaHeii cTaBATCH
KOHCTPYKTHEHEIE TIPOMIONEHELE ol
CTePHHM C PACCTOAHHMEM MEXIY \ L p _‘—‘_:_

MPOACALHBIMHE CTEPXHAME
1o skicoTe He Gonee 400 MM

50

7

60

4214, A-III

Fuc. 7.80. ApmuposaHwe Gankm — kK npwmepy 7.6

Cnucok nurepatypol: CetkoB B.M., Cepbun E.Il. CTpoutenbHble KOHCTPYKLIMH
2005r.
[Tpunoxenus
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TaGmiya 2.6
Hsmnevenwe w3 Tabn. 13 CHuMN 2.03.01-B4*

PacyeTHIe CONpoOTHBNEHWA SBTDIIBM!

npefenbHbLIX COCTOAHWA NnepBoi
Bun Betou rpynnui R, » Ry, MNa,
CONPOTHRNEHHA npw knacce GeTona
NO NPOYHOCTH Ha CXaTHe
B10 |B12,5{ B15 | B20 | B25 |B30 | B35
Cxaruve ocesoe Trxenslii n 60| 75 | 85 |11.5(145]| 17 [ 19,5
(NpusmenHan | MENKOIEPHWCTLI
NPOYHOCTL), Ay
PacraxeHne Trxensii 057| 0,66 10,75| 0,9 {1,05|1,20| 1,30
oceeoe, Ry
Tabmya 2.7

Hasnevyennsa ua tabn. 18 CHuN 2.03.01-84*

Knacc 6eToHa No NPOYHOCTM Ha CXaTHe W
pacTaxenneE, - 107, MlNa, npu xnacce GeToHa
BetoH MO NPOYMHOCTHM HA CXaTHE

B10 |B12,5| B15 | B20 | B25 | B30 | B35

Taxensii, eCTECTREHHOMNO 18,0 | 21,0 | 23,0 | 27,0
TREpAEHUA

30,0 | 325 | 34,5

Texenslii, NOABEPrHyTHIA 16,0 | 19,0 | 20,5 | 24,0
Tennoeoi o6paborke npu
amochepHoM AaBneHur

27,0 | 29,0 | 31,0
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3uavennn xospdpuynenTos g, 1, A,

Tabmia 7.5

E n© A, (o) E n@ A; (o)
0,01 0,995 0,01 0,37 0,815 0,301
0,02 0,99 0,02 0,38 0,81 0,309
0,03 0,985 0,03 0,39 0,805 0,314
0,04 0,98 0,039 0.4 0,8 0,32
0,05 0,975 0,048 0,41 0,795 0,326
0,06 0,97 0,058 0,42 0,79 0,332
0,07 0,965 0,067 0,43 0,785 0,337
0,08 0,96 0,077 0,44 0,78 0,343
0,09 0,955 0,085 0,45 0,775 0,349
0.1 0,95 0,095 0,46 0,77 0,354
0,11 0,945 0,104 0,47 0,765 0,359
0,12 0,94 0,113 0,48 0,76 0,365
0,13 0,935 0,121 0,49 0,755 0,37
0,14 0,93 0,13 0.5 0,75 0,375
0,15 0,925 0,139 0,51 0,745 0,38
0,16 0,92 0,147 0,52 0,74 0,385
0,17 0,915 0,155 0,53 0,735 0,39
0,18 0,91 0,164 0,54 0,73 0,394
0,19 0,905 0,172 0,55 0,725 0,399
0,2 0,9 0,18 0,56 0,72 0,403
0,21 0,895 0,188 0,57 0,715 0,408
0,22 0,89 0,196 0,58 0,71 0,412
0,23 0,885 0,203 0,59 0,705 0,416
0,24 0,88 0,211 0.6 0.7 0,42
0,25 0,875 0,219 0,61 0,695 0,424
0,26 0,87 0,226 0,62 0,69 0,428
0,27 0,865 0,236 0,63 0,685 0,432
0,28 0,86 0,241 0,64 0,68 0,435
0,29 0,855 0,248 0,65 0,675 0,439
0,3 0,85 0,255 0,66 0,67 0,442
0,31 0,845 0,262 0,67 0,665 0,446
0,32 0,84 0,269 0,68 0,66 0,449
0,33 0,835 0,275 0,69 0,655 0,452
0,34 0,83 0,282 0.7 0,65 0,455
0,35 0,825 0,289
0,36 0,82 0,295

IMpumevanue. B }"I-EEH{}.ﬁ JNUTEPATYPE NO PAcYeTy KENe300eTOHHBIX KOHCTPYKLM#
MOTYT NIPHHUMATBLCA pajHbie obo3HaveHHA KoahduumeHToB: KoahhHUMEHT 1) MO-

xeT 0bo3HavaTses OykeoH ¢; koahduumeHT A, obosHavaeTcn o,
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Tabnmya 7.6
NpepensHbie sHaveHua KO3(pPuLMeHTOB E M A,

Knacc Knacc npousocTt BetoHa

apMaTypsl,
xoaddmmess | B12,5 | B15 | B20 | B25 | B30 | B35 | B40

A, | & | 0,662 | 0,652 | 0,627 | 0,604 | 0,582 | 0,564 | 0,542
Bl . 10443 | 0,330 | 0,430 | 0,422 | 0,413 | 0,305 | 0,395
Al | % | 0689 | 0,680 | 0,650 | 0,632 | 0,610 | 0,592 | 0,571
A | 0,452 | 0,349 | 0,439 | 0,432 | 0,424 | 0,417 | 0,408

A-l Er 0,708 | 0,698 | 0,674 | 0,652 | 0,630 | 0,612 | 0,591
A | 0,457 | 0,455 | 0,447 | 0,439 | 0,432 | 0,425 | 0,416

Alle | & 071 | 068 | 0,66 | 0,64 | 0,62 | 0,60
7 0,458 | 0,449 | 0,442 | 0,435 | 0,428 | 0,420

AN 059 | 056 | 054 | 051 | 0,50 | 0,48

0,416 | 0,403 | 0,394 | 0,380 | 0,375 | 0,365

0,394 | 0,385 | 0,375 | 0,365 | 0,34

Eq
Aon |
AV Eq 0,54 0,52 0,50 0,48 0,46
Agy
Eq

B-l,
Bp-Ii

0,51 0,48 0,46 0,45 0,42
Agn 0,380 | 0,365 | 0,354 | 0,349 | 0,332

9

IMpumenarue. JlanHrie Tabaue cOOTBETCTBYIOT KO3bhHLMEHTY Yenosua paboTh
GetoHa y,,=0,9.

Mpunoxenve 3

Tabnya 1. CoprameHT apmarypbi

E'- PacyeTHan NNOWaAb NONEPEYHOro ceNeHus (CM?) . Apmartypa

T Hpu/ S mS gt 9 % CrepxHeBan xnaccos Nposonouuan
é H i = xnaccoe

1 2 3 4 5 6 7 8 9 10 T A [A-u[A-m]A-v | A-v [A-W1 Bp-l| B-ll |Bp-Il

3 |0,071| 0,74 { 0,21 (0,28 | 035042049 | 0,57 | 0,64 | 0,71 [0,055| = - - - - - X -

4 |0,126| 0,25 | 0,36 | 0,50 | 0,63 | 0,76 | 0,88 1,01 | 1,13 | 1,26 |0,092| = - - - - - X X -
5 |0,196/ 0,39 {059 (0,79 |098 |1,18 1,37 1,57 | 1,77 | 1,96 |D,154] - - - - - - X X X
6 |0,283|057|086|1,13| 142 1,7 |198| 2,26 | 2,55 | 2,83 |0,222| x - X - - - - X X
7 |0,385| 0,77 |1,15]1,54 | 192|231 |269| 3,08 | 3,46 | 3,85 |0,302| - - - - - - - 3 X
8 |0,503| 1,01 | 1,51 (2,01 | 251 [3,02]|352] 402 | 4,53 | 503 {0,395 x - X - - - - X X
10 |0,789| 1,57 | 2,36 [ 3,14 | 3,93 | 471 | 55 | 6,28 | 7,07 | 7.85 |0.617| x X X X X X - - -
12 |1,131] 2,26 | 3,39 | 4,52 | 565 | 6,79 | 7,92 | 9,05 | 10,18 |11,31|0,888]| x X X x X X - - -
14 |1,539] 3,08 | 462 | 6,16 | 7,69 | 9,23 |10,77| 12,31 | 13,85 |15,39]1,208| x X X X X X - - -
16 |2,011| 4,02 | 6,03 | 8,04 |10,05|12,06|14,07| 16,08 | 18,1 |20,11|1,578] x X X x x X - - -
18 |2,545| 5,09 | 7,63 [10,18]12,72(15,27|17,81| 20,36 | 22,9 [2545]1,998| x X X X X X - - -
20 |3,142| 6,28 | 9,41 |12,56|15,71|18,85|21,99| 25,14 | 28,28 |31,42|2,466]| - x X x X X - - -
22 |3,801| 7,60 | 11,4 | 152 | 19 |22,81|26,61| 30,41 | 34,21 |38,01{2,984| x X X X X X - - -
25 |4,909| 9,82 |14,73|19,63 | 24,54 |29,45|34,36| 39,27 | 44,13 |49,09|3,853| - X X X x x - - -
28 |6,158(12,32|18,47|24,63|30,79|36,95| 43,1 | 49,26 | 55,42 | 61,58 |4,834] - X x X X X - - -
32 [8,042|16,08|24,13(32,17|40,21 [48,25| 56,3 | 64,34 | 72,38 |80,42|6,313| - X X X X X - - -
36 [10,18]20,36|30,54|40,72| 50,9 |61,08|71,26| 81,44 | 91,62 |101,8(7,990| - - X - - - - - -
40 |12,56|25,12|37,68|50,24| 62,8 |75,36|87,92|100,48{113,04|125,6(9,865| - | = X - - - - - -

ITpumevanue.
3HAYKOM «x» OTMEYEHBI [POKAThIBAEMbie AHAMETPEL

64



Heab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH CBAPHOM OB
Xoa padoTbl

3amaua Ne 1.

IIpakTnyeckas padora Ne 11

Tema: Pacyer cBapHOro msa

OHpC,ZIeJII/ITI) IMUPpUHY COCAHUHACMBIX JJICMCHTOB 1 wm3 yucTa oOecrneueHus
IMPOYHOCTH CTBIKOBOI'O CBAPHOTO IIBA. PaCTﬂFI/IBaIOHIaJI cuna N B34Th 1O Ta6HI/IH€

1 nna ceoero Bapuanta; In = 0,95; Te=10. CBapka py4Hasi 3JIEKTPOIYTroBas ¢
BU3yaJIbHBIM KOHTpOJEM KayecTBa mBa. CoeAMHSAEMBIE JINCTHI M3 CTAIM KJacca
B3STh IO Tabyuie 1 Juisi CBOEro BapuaHTa, TOJIIUWHOM t B3sATh 10 Tadmuie 1 s

CBOETo BapuaHTa (puc. 8.26).

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
N kH 145 135 158 165
Knace Cramm | C235 C345 C255 C275
t, MM 7 5 8 4

Sanaqy PE€IIUTDb B COOTBETCTBUH C IPUMEPOM 8.1

ITpumep. 8.1. OnpenenuTs LWIMPHHY COENHHSAEMBIX VTEMEHTOB [ U3
yueTa obecrieyeHUst MPOYHOCTH CTHIKOBOTO CBapHoro mea. Pacraru-
patouass cuna N=280 kH; y,=0,95; y.=1,0. Ceapka pyyHas 3/eKT-
pOAyTroBasi ¢ BU3YAJIbLHBIM KOHTpOJIeM KayecTBa 1upa. CoenMHsAeMble
JucTH K3 ctanu C245, TonumHoit 1= 6 MM (puc. 8.26).
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Fuc. 8.26. OnpeaeneHiie LHpKHL! MACTOB — K npumepy 8.1

Pewuenue.

1. OnpenesiseM Harpy3ky ¢ yuetom KoadduieHTa HaeXXHOCTH 110
OTBETCTBEHHOCTH ¥, = 0,95:

N=280-0,95=266 xH.

2. HaxonpuM pacyeTHOe CcONpOTHUBIIEHHE CTAH:

R, =240 MIla = 24,0 kH/cM? (1abn. 2.2).

3. OnpenensieM pacyeTHOE CONPOTHBIIEHUE CTHIKOBOIO CBapHOIO
IuBa (TaK Kak o pabotaeT Ha pacTaXeHHe NpPH BU3yallbHOM KOHT-
pone Kadectsa), R, =0,85K,=0,85-24,0=20,4 kH/cm?

4. OnpenensieM pacyeTHYIO JUTMHY 1UBa:

I,= N/Ry.=266/20,4-1,0=13,04 cm.

5. HaxomuM jnMHYy 11IBa ¢ y4eTOM HelpoBapa M Kparepa:

I=1,+2t=13,04 + 2-0,6 = 14,24 cm; OKpyIJIsieM ¥ IPUHUMAEM LM~
PHUHY JIMCTOB M, COOTBETCTBEHHO, JUTMHY 1UBa /= 14,5 cM.

BeiBon. [TpyHyMaeM IUMPUHY cBapyBaeMbIX JIMCTOB /= 14,5 cm.

3amauga Ne 2

Paccuutaths npukperuienue AByx yroikoB 100 x 8 k daconke Gpepmbl TONIUHON
L=10 mm. Yronku u daconka dhepmsl BeimoaHeHbl u3 ctanu C375. Ha crepxkeHnb

neiictByer pacrarupatomee ycunue N = 350 kH; ¥ = 1,0. Cpapka pyunas

anekTpoayroBas.  Knumaruueckuii paiion crpoutenbctBa Iy, Koaddunuent

YCIIOBHS PabOTHI ¥e =095 (puc. 8.27).
3agady peuuT Ha OCHOBaHHUH Npumepa 8.2
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ITpumep 8.2. Paccuurars npukperuieHye npyx yrojkos 100x 8 k da-
coHke depmer TonumHo#i = 10 mMm. Yronku u daconka depmbl Bbi-
nonHeHH U3 ctany C345. Ha crepxeHs nelicTByeT pacTarvpaioiee
ycusme N= 300 xH; y,= 1,0. Ceapka pyyHas anexktponyropas. Kiu-
MaTH4YecKuit paiioH crpourtensctia Il KoadxpuumeHt yecnosus pabo-
ol ¥.= 0,95 (puc. 8.27).

Peweriue.

1. Onpenensiem rpyrirty KOHCTpyKumH no Tabn. 50% CHulIT I1-23-81*:
cTepxeHb (pepMBI OTHOCHUTCH KO 2-if rpynrie, a (pacoHKa (pepMBl —
K 1-i rpynne.

2. IlppHuMaeM MapKy JIEKTPOIOB: [UTSl CBApPKH 3JIEMEHTOB, OTHO-
cALmMXcA K 1-i1 rpynne KOHCTpYKUMif M YYMTHIBasi, YTO 3JIEMEHT
BeIMoONHeH w3 crany C345, no tabn. 55*% CHwuIT 11-23-81* npuHumMa-
eM anektpomsl D50A. R, =215 MIla= 18,0 kH/cM? (Tabn. 56 CHuIT
I1-23-81*). R,.=0,45R,=0,45-490=220,5 MIla=22,5 xH/cm?
(R,, =490 MITa — cM. Tabn. 2.2).

—
i

b, ofyunxa E—

T l
™

=
]
g

=
- il

Puc. 8.27. Npukpennenue crepxHs depmei k ¢hacorke — k npunepy 8.2
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3. INpyHKMaeM BBICOTY KATETOB IITBOB OJIHHAKORBYO TIO TMEPY U MO
o0ywKy yronkos k,= 6 mm = 0,6 cM; BHICOTa KaTeTa npuHATa Donbile
MUHHMAJIBHOM BBHICOTH K,y = 5 MM (Tabn. 38* CHuIT I1-23-81%).

4. Onpenensiem no tabn. 34* CHull 11-23-81* kosdduumenTs:
ﬁj.: 0,?; ﬂl = l,ﬂ.

5. YcranarnvpaeM st KnuMatudeckoro paiioHa 11, koadduimen-
ThI: Y= 1,0; .. = 1,0.

6. OnpenensieM pacyeTHYIO [UTMHY LIBOB 10 METAJUTY LUIBA;

N 300

l,= = =34,97 cm;

" Bk Ry v. 0,7-0,6-21,51,0-0,95 -

7. OnpenensieM pacyeTHYIO JUIMHY IIBOB IO METa/UTy TpaHWLbI
CTLNABJIEHHA:

o N 300
¥ BkR.y.Y. 1,0-0,6-22,5:1,0-0,95

8. InvHBI IBOB NMPUMHUMaEM 1o Haubosbluei avHe (B 1aHHOM
clyyae 1o Merajuly mmea). Cneayer ydMTHIBAaTh, YTO 3Ta JJIMHA 1IBa
TpebyeTcst IS NpUKpeTUIeHUs IBYX YToNIKoB. PacnipenensieM 1BbI MEX-
ny yronkamu — no riepy (30%) w obyiuky yronka (70%):

by ooyuna = 0,70,/2=0,7-34,97/2 = 12,24 cm;

C y4eTOM HEernpoBRapa NMpUHUMaeM

by otyuma = 12,24 + 1,0 = 13,24 cM, okpyrasiem jio 13,5 cm;

Lymepa = 0,34,/2=0,3-34,97/2 = 5,25 cm;

C y4YeTOM HENpoORapa NMpHHUMaeM

by mepa = 5,25 + 1,0=6,25 cm, okpyrasiem 10 6,5 cM.

Buison. I[TprHKMaeM 1UBH ¢ BLICOTOIH KaTeTa k.= 6 MM; cBapKa pyd-
Hasi 3MeKTPOAYTOBast; 3JeKTpoasl B42A; pacripelie/ieHHe 1IBOB MO

oOy1uKy ¥ niepy yroJika.

3amaua 3 pelmuTL CAMOCTOSATEIHLHO

=23.39 cm;

Jlas 1, 3 Bapua"nToB

3anaua 8.1. [TposepyTh NMPOMHOCTE CTHIKOBOTO cBapHoro 1Ba. Ctanb
(C235. Cpapka pyuHast a5neKTpoayrosas. BU3yansHBI KOHTpOIb Kayde-
ctea wBa. 7= 1,0. Ha coenuHeHue neiicTByeT cxumMalollee ycuiue
N=180kH, v,=0,95, pasmMepH coeMHAEMBIX IMCTOB — CM. puc. 8.32.

. -
e 3 _ 2 Lo
— : 8-
N N
-lﬁ_—_;,_f‘ ----- YW=
g
i

Puc. 8.32. K sagave 8.1
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Jlns 2, 4 BapuaHTOB

3anaya 8.2. OnpenenvTh JUTMHY YIJIOBBIX CBAPHBIX IIIBOB B COEIMHE-
Huwm (puc. 8.33). Crans C275. Snextponst 346. Ceapka py4yHasl JicK-
Tponyrosas, .= 1,0. Knumatuuyeckwmii paiioH crpoutesibetsa I1,.

N=500 xH, v,=0,95. TomuuHa nucToB r, = 12 MM, 1, =6 MM.

N [NENNN N
— el - — - —] ————— - — - — |-—
LK

< N2
N l||||||| -F'F—
_—*I-—— —————— :!--—- —————
]IH 1Tl l-q_
el

Puc. 8B.33. K 3anave 8.2

Tabnuua 38
MuBHMaNEHELH KaTeT wBa K MM, NPH TOJIWHKE
Bun coenu- Bun Tlpenen GONIEE TONCTOrO U3 CBAPHBAEMbIX MIEMEHTOB f, MM
HCHMA cBapkH TeKYUYECTH CTamu, 4-5 6-10 | 11-16 | 17-22 | 23-32 | 3340 | 41-80
H/mm?
Tasposoe ¢ Pyunas JTlo 285 4 4 4 5 5 6 6
JIBYCTOPOH- nyropas Cs. 285 1o 390 4 5 6 7 8 9 10
HUMH » 390 » 590 5 6 7 8 9 10 12
YIJOBEIMH Ho 285 3 4 4 5 5 6 6
ABroMaTi-
LIBAMH Ca. 285 no 390 3 4 5 6 7 8 9
yeckas H
Haxnecrou- MEXaHHIH-
HOE U YImo- » 390 » 590 4 5 6 7 8 9 10
poBaHHas
BOC
Tasporoe ¢ Pyynas
p YHH 5 6 7 8 9 10 12
OIHOCTOPOH- Ayrosas
HHMH YITio- ABTOMATH- Jlo 375
BbIMH A
Heckai 4 5 6 7 8 9 10
HIBAMH MEXaHH3H-
poBaHHas
Npumeuanns
| B KOHCTPYKUHAX M3 CTANH € MPEAESIOM TeKYYecTH cBhiie 590 ll."MMz, a Takke W3 Beex ctaied nMpH TOMIKHE
neMenToB Bosee B0 MM MUHBMATBHBLIH KATET WBOB CREAYET NPUHHMATE MO CMEUMATLHBIM TEXHHYCCKHM YCIOBUAM.
2 B KOHCTPYKUHSX rpyNinbl 4 MEHHMAIbHBIH KaTeT OJIHOCTOPOHHHX YTNIOBBIX WBOB CNELYET YMEHBUIATH Ha | MM NpH
TONIMHE CBAPHBAEMBIX ANEMEHTOB /10 40 MM M Ha 2 MM — NIpH TOJULMHE 3NeMEHTOB CBbitlie 40 MM.

IIpakTnueckas padora Ne 12
Tema : Pacyer reo3aeBoro coeaiMHeHUs!
Heab padoThI: HAYYUTH CTYJAECHTOB PACUETYy I'BO3JEBOIO COCTUHECHUS
Xoxa padoThi:

3amaua Ne 1.

Paccuurtath coenunenne Ha TBO31sAX d= 5 Mm, o L = 100 mm (puc. 8.31);
nocku tonmuHo 40 mm. Ha coenunenue aeiictByer cuia N (3Hau€HHE COTJIACHO
BapuanTa n3 Tabmunsl 1), ¥n = 0,95. Matepuan nocok — cocHa, copr 1.
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Tabmuna 1

1 BapuanT

2 BapuaHT

3 BapuaHT

4 BapuaHT

N xH

8

12

16

20

3ajauyy pemIuTh B COOTBETCTBHH C MPUMepoM 8.6

ITpumep 8.6. Paccuntars coenmHeHHe Ha rBo3asx d = 4 MM, IIMHOIA
1= 100 mm (puc. 8.31); nocku Tomumuoit 40 MM. Ha coemHeHue neii-
cteyet cwia N=10 kH, vy, =0,95. Marepuan nocok — cocHa, copr 1.

Pervenue.

1. Cuna, peiicTBYIOIIAs HA COEAMHEHME C YueToM KoadhdHineHTa
¥,= 0,95, N=10-0,95=9,5 kH.

2. Onpenensem pacdeTHYIO JUIMHY rBo3is a,, =1, —a—c¢—2n,— 1,5d
(cm. puc. 8.31) (n, — xonuyecTBo WBOB, MPOOUTLIX BO3EM (NTPUHH-
MaroT 1o 2 MM Ha 1os); 1,5d — ju1MHa 3a0CTPEHHO# YaCTH TBO3/Is).

a,=100—-40-40- 2-2-1,5-4=10 mmM. I'bo3ns paboTaeT Kak
JIBYXCPE3HHIii, HO €ro pacyeTHas Hecyllast Crrioco6HOCTB IO MEPBOMY

Y 110 BTOPOMY Cpe3aM HEOJIMHAKOBa BCJICACTBUE Pa3/IMYHON TOJLIIH-
HBI a, BBoauMoii B pacuet( st iepBoro cpe3a a = 40 MM, Juisi BTOpo-
ro cpesa a = a,, = 10 Mm).

: s|
N/2 —o> e Bl sy
i3 { ! 3 1 1 < P
N1 T T
- 53
e =——
1
—d ke | et
R it S e

Puc. 8.31. K npumepy, 8.6
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3. PacuetHasi HEC¥UEH CrnocoOHOCTD MO MepBOMY Cpe3y IBo3ls
(tabn. 8.4): 7,=2,5d"+0,01a*=2,5-0,4%+ 0,01-4*=0,56 xH, Ho He
Gonee 4d*=4-0,4*=0,64 kH;

7.=0,5¢d=0,5-4,0-0,4=0,8 xH;

1,=0,80ad=0,8-4,0-0,4=1,28 xH.

4. PacyeTHas Hecylas criocobHOCTE MO BTOPOMY Cpe3y I'Bo3is:

T, =2,5d*+0,01a=2,5-0,4*+0,01-1,0>=0,41 xH;

7.=0,8ad=0,8-1,0-0,4=0,32 xH.

5. HammeHbiasi osHas Hecylias crocoOHOCTE ABYCPe3HOrO MBO3/IS:

¥7,=0,56+0,41=0,97 xH;

27.=0,32+1,28=1,6 xkH;

27T.=0,8 kH;

Ta=21.=08 xH.
6. Onpenensiem HeobxonMMOoe KOJMMYECTBO TBoO3eii:

5.0

o T 0,82
Brieoa. INpyHmMaeM 6 reo3neit, no 3 reo3ms ¢ Kaxnoit CTOPOHEL.

3amaua Ne 2

3anaua 8.6. IlposepHTEH NPOYHOCTE COSMMHEHWS IOCOK Ha IBO3/IAX
d=5 MM, wmHoit /= 150 MM, KonmMYecTBO rBo3eil 1o 4 1ITYKH C KaX-
Jio¥ cropoHel. TomunHa gocok 50 MM. Ha coenrHeHne neicTByeT chila
N=15 kH, vy,=1,0. Marepuan nocok — cocHa, copt 1 (puc. 8.37).

N2
e . .. B
I - o
-.¢ II.IIII
N2 |

Puc. B.37. K 3anave 8.6

IIpakTnueckas padora Ne 13
Tema: Pacuer ciKaTbIX U PACTAHYTBIX CTEPKHEH CTAJIbLHOU (pepMbI

Heab padoThI: HAYYNUTHh CTYJACHTOB PACUETy CHKATBHIX M PACTAHYTBHIX CTEpKHEH

CTaJIbHON (DepMBI.

Xoxa padoTbl

Yacte 1 Pacuetnas
3amaua Ne 1.
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[Tpoussectu pacuer (pepmbl nokpeitus (puc 1.18a). Ilogbop ceuenus u pacuer
CBapHbIX BBIOJIHUTH JJII ONOPHOTO M IPOMEXKYTOUHOTO Y3J10B (EPMBI.
Pacuernslif nmposieT dhepMbl L = 15 m., mar ¢epm B34Th MO BapUaHTy M3
tabsuuel 1. [To pepmam ynokKUTh MIPOroHbI, K KOTOPBIM KPEMUTCS JIETKasi KPOBJIS €
HOPMATUBHON Harpyskoii or coOctBeHHoro Beca g"=0,62 kH/m?. Cuerosas
HOpMaTuBHas Harpyska p°= 0,5 kH/M> (rOpH30HTaIbHON IIPOEKIMH).

Yn
KoadduimeHnT Hae:)KHOCTH N0 HAa3HAYEHUIO = 1. depMma U3roTOBIICHA U3

CTaJIA B3ATh 110 BAPUAHTY W3 TaOIULBI 1. DNeKTpoabl Mapkus D42A

Tabnuna 1
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
b 3 5 7 8
Mapka cramu | C235 C245 C275 C345

3ajauy peliuTh B COOTBETCTBHH € 3aga4yei 1.42

nq
2 N T DR T N K 2 T A A
7100 =
1109 %T 2
'1100 ku?'l
:Paay =
£, 2500782500 | 2500 | 2500 | I

L =15000

Puc. 1.18. K 3agave 1.42

a - pacyeTHan cxeMa; 6 — oGo0sHaueHHe CTepxKHel M y3JoBLIE HATPY3KM; g —
AuarpaMma YCHJIHA
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3apaua 1.42. Tpe6yerca npou3BecTi pacueT Gpepmbl MOKPHTHA, MOKa-
sanuol Ha puc. 1.18,a. Ilopbop ceueHHH W pacueT cBapHBIX LIBOB Bhl-
NOJHATL AJS ONOPHOrO M TPOMEXYTOUHOTO y310B ¢epvbl. PacueTini
npoaer ¢epmu /=15 M, war ¢epyu b=06 M. [To PepMamM B y3sax yJao-
2KeHH TMPOrOHH, K KOTOpHIM KPEMHTCHA JelKas KpOBAs C HOPMAaTHBHOHK Ha-
rpy3koii ot cobctBennoro Beca g,=0,62 kH/M2, Crerosas HOpMaTHB-
Hafd Harpyska pg=0,5 kH/v? (ropH3oHTasnbHOA mMpoeKuHH). Ko3dhPHuH-
EHT HAJEKHOCTH 110 HA3HAUEHH Yn=1. PepMa H3roTOBJEHA H3 CTaJH
Mapkd BCt3cnb. SaekTpoa Mapkh 3424,

Pewenue, PacueTHoe collpoTuBAeHHe MaTepuana R,=235 MIla axs
dacoHa, R,=225 MIla agas asera. OnpepensieM reoMeTpHueCKHe pas-
Mepn ¢epMu (puc. 1.18,a) h=1/=13/,=3 M, tga=04, sina=037I,
cos =0,928, a=21°48", Huxuuii nosic PepMn pa3bHBaeM HA IECTH
paBHbIX maHened AJHHOH [,=2,0 M. OnpenessieM pacYETHHE HArPy3kH,
Harpysky ot cofcreeHHoro Beca depM ¢ yyetoMm cBsizelt NOKpHTHA gf
npuiuMawoT B npefenax 0,2—0,4 kH/m2. Tlpuuumaen gg=0,3 kH/M2

HopmaTnBHad nocTosAHHas Harpyska, npuxogsawmasca na 1 m? ropusou-
TAJALHOH NMPOEKUHH depMHl,

g"=(gp+g}) cos = (0,624 0,3) 0,928 = 0,85 kH/u?,
[Tonnas pacueritas Harpy3ka Ha 1 M2 rOpH3OHT2AbHOH MPOEKLHH
bepMul
0= (g" Vn+P"Vp) v, = (0,85:1,1 +0,5:1,4)1 = 1,63 xH/me,

A€ Vin H Yz — COOTBETCTBEHHO KO3GOHUHEHTH HAaNeXHOCTH AJF NMOCTO-
SIHHOH H CHeTOBOH HArpy3okK.

Pacyernas uarpyska Ha y3an ¢epmu (puc. 1.18, 6)
py = (qip b)/2 =(1,63:2,5-6)/2 = 12,2 kH;
Po=qlpb=1,63:2,5:6 = 24,5 kH.
OnopHpe peakUHH
Ry =Rg=2Zp/2=(2:12 ,2-1+5-24,5)/2 = 73,5 kH.

Be/MuHHN pACYETHHIX YCHAHH B CTEDXKHsX dePMBl H HX 3HAKH onpe-
neaseM rpaduuyecKH nyTeM MOCTpoeHHs AHarpaMybl Makcsenna—Kpe-
Moun (puc. 1.18.8).

Pacuer onopuoeo yzaa (puc, 1.19). [lpoussenem pacuer crepxHeil,
BXOUAUHX B y3eJ ¢epMul. Kospduuuent ycaosuis pabornt (cM. a6, 1.5)
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200 f

- - _JE&.

Puc. 1.19, K sagave 1.42. Onopunili yaea depMnl

/ — nnaRTa f=~16 MM; 2-—dacoHKa (=8 MM; J— peGpa =8 MM; 4 — aHKepHHA
GoJT d=24 MM: 5 — xescaoleroHHa®s KoAoHHa; 6 — orBepCiHe B onopuofl niHTe
d=50 uMm

ANA CXKATHX 3JeMeHTOB NOACOB H ONMODHHX pAaCKOCOB depM NPH pacyere
Ha yCTOMUHBOCTL y.==0,95, 117 CXAaTHX 3.3eMEHTOB peuwleTKH GepM TpH
ru6kocTH A>60, y.=0,8, aas pacTanyrnx aleMenToB epM y.=0,95.
Pacuer cxkaroro ctepxhns nosica 2—5 upoussoiuM ua ychaue 161 xH.
IpunnMaem crepXeHb M3 ABYX paBHoOOKHX yrosikos. PacuerHas anuna
crepxHs l,==1[,=270 cM.
OnpegeaseM npelBapHTeJbHO HEOOXONUMYO IJIOWAAb CEYeHMSA, 3a-
AaBwHcy ¢==0,5,
A= N/(QRy y¢) = 151/0,5-23,5+0,90 = 14,4 cM?®.
[lpuHnmMaeM 10 copTameHTy ceYeHHe H3 ABYX PaBHOOOKHX YTOAKOB
75X6.
A= 2.8,78= 17,56 cM?; Iy= ], = 46,6 cuM};
zy=2,06 cM; i,=2,3 cM.
MoMeHT HHepUHM OTHOCHTENBHO OCHM Yy CedeHHsi M3 JBYX YrOMKOB
npy TosHHe ¢acoHkH 0,8 cM.

[=2-46,6- 2-8,78 (2,06 -}- 0,8/2)* = 199 M4,
Paauyc uHepuHu i,== V-]—/—A= ]/199/17,56--——3,4 cM,
TubkocTs Ay=[,/i,=270/23==117; Ay=1[[i;,=270/3,4=T79.
Pacuer nponssoarm no tanGoabmed rubkocta A,=117<120, p=
=0,42 (cM. Ta6n 1.6).
OkouuaTeIbHO TpOBEpPAEM NPUHATOR CeueHHe

N}YA == —0-:4—21%'177—’3-6 = 21,8 & Ry Yo = 23,5-0,95 = 22,3 KH/cM2 =
= 223 MITa.

Pacuer pactsuyroro crepXns [—>5 MpoH3poauM Ha ycuaue 150 kH,
Pacuernas QauHA B NJAOCKOCTH ¢epMH 1,=250 cM, pacueTHas AJHHA H3
NAOCKOCTH (GepMH IIpH ONHOH CBS3H -— paclNopKe B CepelHHe NpoJeTa
l,==1500/2=750 cM. TpeGyemas nnolllajb NONEPEYHOro ceuEHU

A= N/(Ry¥y.) = 150/(23,5-0,95) = 6,7 M2,
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[IpHHAMaeM CeyeHHe H3 ABYX PaBHOOOKHX yroJakos 50X5.
A=248=9,6 cm?;, [ =11,2 cM*;, 2,=1,42 cM;
iy=1,53 cM2.

MOMeHT HHepuuH OTHOCHTE/NbHO OCH Y CeuYeHHs H3 JBYX YrOJKOB NpH
TO. 1M He daconkH 0,8 CM

Jy=2-11,2-1-2.4,8 (1,42 1. 0,8/2) = 54 cm?;

iy=V 1,/4=V54/9,6=2,36 cm.
I'uGkoCTh CTEp XU
Ay = Ix/ix = 250/1,53 = 163;
Ay == ly/iy = 750/2,36 = 318 < Ay = 400.

Hpoussodum pacwer yssa. IlpunuMaem pyunyto cBapkry (B;=0,7;
Yw;=1) C pacueTHHM CONPOTHBJEHHEM Cpe3y YIJOBHX HIBOB MO MeTaJ-
Ay wBa Rwp= 180 MIla.

YroakH crepxkHs 2—5 ¢ ycuamem N =161 kH npukpenssem nasy-
CTOPDOHHHM YIJIOBHIM LIBOM TOJUIHHOH 2;=06 MM CO cTOopoub ofymKka H
ky=4 MM CO CTOpDOHB Mepa. Ycuave, npHxoasuleecs Ha OO6ymok Ny=
=0,7N==0,7-161=113 kH. ¥Ycuaue, npuxonsueecs ua nepo N,=
==0,J¥N=0,3.161=48 kH. Pacuernas pgauua wsa Ha o6ymok no yc-
JIOBHIO Cpe3a Meraina IiBa

lwo = No/ (205 kf Ruwf Ve Yuwf) = 113/(2:0,7-0,6-18-1-1) == 7,5 oM.
PacueTuas psMHa wBa Ha nepo

lwp = Np/(2Bf kf Ruf Y V) = 48/(2:0,7-0,4-18.1-1) =5 o
,HJ]HHH WIBOB € Y4€TOM HellpoBapa.

mo obywky I, =lpo+ 1 ecM=7,54-1 9 cum;
no nepy Ip==lyp-+1 cM=5+1==6 cu.
AHaJOrHYHO PacCYNTHIBAEM CBapHHE WBH KPENJeHHS CTepXHH 1—5
Ha cuay N=150 kH.
No=0,7-150 = 105 kH; N, =0,3-150 = 45 kH;

ly, = 105/2.0,7-0,6.18:1:1 =7 cm;
lop = 45/2-0,7-0,4-18-1.1 = 4,5 cm;

lob=7-+1=8 cum; lp=4,5+1=6cm.

[To ROHCTPYKTHBHbIM COOGpaxKeHHAM NpHHHMAaeM WIOB Nno nepy [p>
>6 cM (cm. puc. 1.19). Onupanpe depMH NPOH3BOIHTCH HA He.e306e-
TOHHYIO KOsOHHYy. PacuerHoe conporus/ieHHe 6eTOHa KOJOHHH 1a
cxatde Rp=11,5 MIla. [IpunuMaem nauty paamepom 20X20 cM. Ay,=
=400 cM2, PeakTuBHO® naBJeHHe NOJA NAUTOMH

g=Ry/A,, =173,6/400=0,184 < R, = 1,15 xH/cx?. 5



Harubawoigne MOMeHTH B ONOPHOA NaMTe ONpenenseM KaK jpJd
MJ1ACTHHKH, ONePTON H2 ABE CTOPOHH NO dopMyae

M = Bga2 = 0,06-0,184 - 142 = 2,16 xH.cwm;

rae ko3pduunenT P naxomurcsa mo tada. 1.13 B 3aBHCHMOCTH OT COOT-
HomeHUus c1opoH by/a=70/140=0,5 (cum. puc. 1.19).
TpeOyemas ToMmuHHEa NANTH

t=V 6M/(Ryve) =V 6-2,16/22,5-1 = 0,76 cu.
KOHCTpYKTHBHO TIPUHHMAeM MHHHMAJbHYIO TOJWHHY NJHTH, PaBHYIO
16 MM>7,6 MM, llBu, mpuxkpenasioune ¢acosky H onopHhe pebpa K
MANTe, PACCYNTHIBACM Ha OMOPHYIO PEAKUHI0, 3a1aBafCh MHHHMAAbHON
TOAUKHON WwBa £;=0,6 cM

Sl = Ry [(By kR VoV pg) = 73,6/(0,7:0,6-18:1.1) = 9,7 cm.

KotictpykTuBHO npurnMaeM 8 wipoB aauuofy 9,6 cM kaxawil, Paccyn-
THBaeM IIBH KpenjeuHs oNopHHX pefep K Gaconke, npuUHUMaa k;=
={,4 cM no ¢opMy.e

le = O,ERA /(ﬁ; kf wavc wa) ==0,5.73,6/0,7-0,4:18:1.1 = 7 cM.
KoucTpyKTHBHO NPHLIMaeM deThpe B2 AJHHOA 16 oM kaxkaui.

Pacuer npomexcyrownoco ysaa (ysen
-1 2, puc. 1.20). Pacuer crepxned,

L —
E 6X00RWUX 6 y3er Hepmol.
2L50x5 ‘ Kosdduunent ycaosuit pabo-
i | TH NpUBeNeHH B pacueTe OMNOPHOro
»‘f;’4'~EJ-l"q E y3aa. Ycuane B crepxHe ]—6 pan-
q , i Ho 150 kH. Ceuenne crepxus 1—6
205005 .!!f_4- - ] NPHUHMAEM TAKHM Xe, KaK H ceye-
Au.ullllulu.um > 4086‘0#.'(&/ u"e CTep)KHH 1—_5’ COCTOﬂmee H3
Do bl AByX paBuobokux yroiakoB 505,
N1_5 ] : i N’-S
SR TS S T | Yeunue B crepkie 5—6 Ns_g=0,
R Crepxenb nopbupaeM N0 npenesb.
Ke=4 1 noit ruGkoctn A=150, Pacyeruas
AJHHA  CTepXHA ly=[,={00 cMm,
Puc, 1.20, K sanaue 1.42, Mpomexy- “ P o

_ = 1g/A=100/150 = 0,7 cM.
[IprauMaeM nBa paBuO6OKUX yroaka 50X5

ix=1,53 ecM > 0,7 cm; !.y‘:"'- 2,38 oM.

Cpaptinie WBH, MpHKpenasioulHe cToiky kK ¢aconke (Ns_¢=0) H nosic
K ¢acotike (Ns_¢—N,_¢=0), BBHAY OTCYTCTBHSi B HHX YCHJHH MPHHUH-
MaeM KOHCTPYKTHBHO, HCXOsl H3 MHHHMAaJbHO BO3MOXHOH TOMNUIHHBI LIBa
Rj=4 MM 4 AJUHH Yr10BOro wBa [={lw+10=4%8;+10=4-4410=
=26 MM, HO He MeHee 40+ 10=50 MM.
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Yacts 2 ['paduueckas.
1. YepTexu MeTANINIECKUX KOHCTPYKIM M

1.1. OOmme cBeIeHNSI 0 METAVIMYECKUX KOHCTPYKIUAX

OmauM w3 HamOojee YIOTpeOISIeMBIX MaTepUaioB B CTPOUTEIBCTBE
SBJIIETCSI CTAIBHOM TTPOKAT, BUJ KOTOPOTO OMpeIesieTcs: ero npoduiem - GopmMoi
nonepeyHoro ceuenus (puc. 1.1).

a) 0) B)

LCX

Puc. 1.1. IIpo¢puin npokaTHOH CTAIH

a — PaBHOTIOJIOYHBIN YTOJIOK; O — HEPABHOIOJIOYHBIN YTOJIOK;
B — IIBEJIJIEP; T - JIBYTaBp.
OcHOBHBIE 3JIEMEHTHI MPO(GUIIST UMEIOT KOHKPETHBIE Ha3BaHus (puc. 1.2).

nepo Y
@ﬁ W CTEHKa

ot X LEHTD THDKECTH LIEHTD TSKECTH =

4 YroJKa. yronka
MOJIKa

L=,
] | B
N=A R b

I
Zo N\ 00ymox

Puc. 1.2. DueMmeHTHI POpHIIA

DJIEMEHT, XapaKTEePU3yEeMbIil BEJIUUMHOW b B TpOKaTHOM CcTanu, Ha3bIBACTCS
MOJIKOW. BepTUKaIbHBIN 3JIEMEHT, UMEIOIIMN BBICOTY h, Ha3bIBA€TCA CTEHKOM.

W3 mpokaTHOW CTaiy BBINOJHSAIOT ()epMbl, KOJOHHBI, OAlKH U 3IIEMEHTHI
NMOKpBITUA. B HactosmeM 3agaHuM OCOOCHHOCTH 4YEPTEeXeW METaTMYECKUX
KOHCTPYKITUH U3Y4arOTCs IPH BBIMOJIHEHUH YepTexa y3ia HepMsl.

@epMoOl  HA3bIBAETCA  CTEPKHEBAass  KOHCTPYKLHMS, COCTOSIAs W3
NPSIMOJIMHEMHBIX 3JIEMEHTOB COEJIMHEHHBIX MEXIY COOOM B y3Jlax MpH MOMOIIU
O0onToB, 3akienok wian cBapku (puc. 1.3). CrTepxkHHM, pacHoyIO)KEHHbIE IO
BHEIIHEMY KOHTYPY (epMbl, Ha3bIBAIOTCS TMOSICAMH - BEPXHUM M HHUXKHUM.
CrepkHHM, COEIMHAIONIME TMosica, O0pa3yrT pemeTrky ¢GepmMbl M Ha3bIBAIOTCS:
BEPTUKAJIBHBIE - CTOMKAMH, HAKJIOHHBIE - PACKOCAMHU.
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CTOMKa PAacKOChI BEPXHHI 11OsAC

R N S —

N

BICOTA
" epmer

MAHEb \ HHXHHMA IOAC
TpOJIET PepMBI

Puc.1.3. Cxema ¢pepmbl

Yacte (epMbl, pacrmoioKeHHass MEXKIy Yy3JaMH T[0sica, Has3bIBaeTcs
naHenplo. Haumbonbiee paccTosiHME MeXAy TMosicaMd - BbicoTa (epMbl, a
paccTosTHUE MEXKIY IEHTPAMH OTIOPHBIX Y3JIOB - MPOJIET.

B GonpmmHCTBE clydyaeB METANTUYECKHE KOHCTPYKIIMHM M3TOTABIMBAIOT Ha
CHELMATU3UPOBAHHBIX 3aBOJaX M 3aT€M TPAHCIOPTUPYIOT Ha CTPOUTEIBHYIO
IomaaKy. B cBsi3u ¢ 3TUM Bce KOHCTPYKIMM JENSTCS HA YacTH, YAOOHBIE IS
TPAHCTIOPTUPOBKU. DTH YACTH Ha3bIBAIOTCSA OTIPABOYHBIMU MapKAMHU.

1.2. OOwmme mosoxkeHust 0popmMiIeHUS YepTexKa

Pacnosnoxenne BuaoB. Buibl Ha dyepTexax METALIUYECKUX KOHCTPYKIUN
MPUHATO PACIONaraTh CIEAYIOIIMM 00pa3oM: BU CBEPXY B IPOCKIIMOHHOU CBSI3H -
HaJ| TJIABHBIM BHJIOM, BUJ CHU3Y - IOJ IVIABHBIM BHJIOM, BHJl CIIpaBa - CIOpaBa OT
IJIaBHOTO BUJA, BUJ CJIEBA - CJIEBA OT IJIaBHOTO BHaa. Hax KaxapIM BUAOM (KpoMe
IJIABHOTO) J€Nal0T HaANKUCh 1o tuny "Bua A", a HanpaBiieHHe B3rJIs/1a YKa3bIBAIOT
CTpeNKOi, 0003HaYE€HHOUN OYKBOM.

Pa3pe3bl, ceuenusi. KOHTYpbI 371€EMEHTOB METAJUTMYECKUX KOHCTPYKUUN Ha
M300pKEHUSIX pa3pe30oB M CEYEHUM He IWTpuXyloT. B uyeprexax, macumrad
KOTOpbIX Menbue 1:20, u300pakeHHs] CEYEHHUS DJIEMEHTOB KOHCTPYKUHUU
JIOMYCKaeTCsl IMOKa3blBaTh OJHOW JinHMEW. OTBEpCTHs Ha BHJAAX M paspesax,
napajuIeIbHBIX UX OCSIM, MOKHO M300pakaTh OCEBBIMHU JIMHUSMU.

YciaoBHble o0003HaueHusi. B 1ensx  ymporneHuss — M300paykeHus
KOHCTPYKIIUMHI Ha YepTekax MPUMEHSIOT PsAJl CIOBHBIX 0003HAYECHUI.

VYcnoBHble 0003HaUeHUs Npoduiieid mokazansl B Ta0. 1.1.

[IpsiMonMHEMHBIE YyYaCTKM TMPOKATHBIX W THYTHIX MpoQuieid B CEYEHUU
COMpATaoTCs. APYr C JIPYroM KPUBOJUHEHHBIMU Y4acTKaMH, pa3Mepbl KOTOPBIX
onpenensaoTca coorBeTcTBytomuMu ['OCTamu. Ha uepTexax MeTamIM4yecKux
KOHCTPYKUUH, BBUAY MaJlor0 pa3Mepa M300pa)keHHs, KpUBOJMHEHHBIE YYaCTKU
KOHTYPHBIX JINHUWA HE BBIYEPUMBAIOT, 1 OCHOBHBIE KOHTYPHBIE JIMHUM COIPATAOT
JIpYr C IPYyrOM HENOCPEACTBEHHO B TOUKax mnepecedeHuid. CedeHus MpOKaTHBIX
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npoduieil, a Takke CEYeHHs SJIEMEHTOB M3 HECKOJBKHUX MPOKATHBIX MPOQUIIEH,
COEJIMHEHHBIX CBapKoM, 00JITaMU WJIU 3aKJIeTIKaMH, He MTPUXYT. B Tabnuuax u
NPUMEYAHUSIX CEUEHUE M300pakarloT eiie Ooisiee cxemMaTH4HO. Kaxkaplil aeMeHT
CEUEHMsI, HallpuMep, MOJKY WM CTEHKY JIByTaBpa M300paxkarot guHuel. Ceuenue
AJIEMEHTAa COMTPOBOKIAETCS HAAIUCKIO 00 €ro pa3mepax.

Tab6mmma 1.1.
YcaoBubie rpadpudeckue 00o3navdenus 3jeMeHToB (I'OCT 2.406-68)
Haumenosanue O6o3HageHus

DOneMeHThl METAJUTHYEKHUX
[KOHCI‘pyKI.IHﬁ B BHIAX H :”: E
CeUeHHAX

O6o3HaueHus: B BBIHOCHBIX
HAOIMACAX U B TEKCTE: . l_ lOOX 10
Yronok papHONIONOYHbIH

Vromok nepasronomounsni | L 100x63x8

JByTasp I 30

1lIsemmep ‘ E 24

Crane kpyrnas o 920

Crans KpagpaTHas 0 20x20
m(‘{)graél; ar;onoconaa M - 490x P

IHosicHawmme HAAMUCU. EClii 31€MEHT KOHCTPYKIMU COCTOUT U3 OJHOTO
npoduIs, UK Ha YepTexKe U300paXKEeHO ACHCTBUTEIHHOE YUCIIO BXOASAIIUX B ceue-
Hue npoduiieit, To yncio npodusield He yKa3bIBAIOT. Y CIOBHOE N300paXeHue mpo-
dbunel 1 uxX IeUCTBUTEIHLHOE MTOJOKEHHUE B DJIEMEHTE JIOMyCKaeTCsl n300paxaTh 1Mo
tumny (puc. 1.4), npuBos TaKke JaHHBIE 0 pazMepax npoduieit. B aTu nanHbie 3a-
MUCHIBAIOT TMPU HEOOXOJMMOCTH U JJIMHY JCTaId, KOTOpas OTACISIETCS 3HAKOM
"tupe" oT pa3mepa ceueHUsl.

—L 110x70x8-3500 L) 8-1200 L 110x70x8 [ ] 8-950
Puc. 1.4. YciaoBHoe nzodpaxenue npoduJiei

CapHblI€ IIBBI IETATCS Ha CIeAyIoIKe BUIbI (puc. 1.5):

a) cTteikoBbIe (puc. 1.5, a), o6o3Hauaempie OykBoW C (KOTrma KPOMKH
COENIMHSEMBIX DJIEMEHTOB PACIOJIaratoTCs APYT MPOTUB JPyTa);

0) BHaxjecTKy (puc. 1.5, 6, ), o603Hauaembie OykBoit H (korma KpoMku
CBapUBAEMBbIX JIeTaJIC HAKJIaABIBAIOTCS OJHA HA OJIHY BHAXJIECTKY);

B) TaBpoBbie (puc. 1.5, B), o00o3Hauaembie OykBoil T (korja cBapuBaembie
neranu oopa3yror popmy 0ykBbl T);
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r) yroBele (puc. 1.5, T), o6o3Hadaempie OykBOW ¥ (KOTJa CBapuUBacMbIC
JeTaan 00pa3yroT yrod).

TOYEeHHbIH

IPEPLIBHCTLIH

Puc.1.5. CBapHble lIBbI
a — CTBIKOBOI; O — BHAXJIECTKY; B — TABPOBBI; I — YIJIOBOM; /T — BUJIbI IIIBOB.

[IIBBI CBapHBIX COEIUMHEHUN YCIOBHO M300pa)karoTcsi U 0003HAYAIOTCS Ha
yeptexax B coorBeTcTtBur ¢ 'OCT 2.312-72 (puc. 1.6).

a) YenosHoe o6o3HaveHNHE

[r/ ] 6) / I \\ YcnoBHOE I
/
/

00o3HaAYCHHE

-

+
5..10

+

5..10

»

Puc.1.6. U300paxeHue CBapHOIo IBa
a — BUAMMBIN 1IOB; O — HEBUIMMBIH II0B; B, T — TOYCYHBIH ITIOB.

HezaBucumo ot crioco6a cBapku BUIUMBIH 1110B U300paXkaroT CIUIOUIHOM Oc-
HOBHOM JuHUueH (puc. 1.6,a), a HEBUIUMBIN - IITPUXOBOH (puc. 1.6,0).

He3aBucuMo oT cmnoco0a CBapKd BUIUMMBIN IIOB M300paKkaroT CILIOIIHON
OCHOBHOM nnHUEH (puc.l.6,a), a HEBUIUMBIN - IITPUXOBOM (puc. 1.6,6).

Bunumyo 0lMHOYHYIO CBApHYIO TOYKY HE3aBHCHMO OT CIIOCO0a CBapKH yc-
JIOBHO M300paxkaroT 3HaKoM + (puc. 1.6, B), KOTOpPBIN BBIMOJHSIOT CILUIONTHBIMU
OCHOBHbIMU JuHHUSIMU (puc. 1.6, T1). HeBumumpie OIUHOYHBIE TOYKH HE
U300PAKAIOT.

OT wu300pakeHUs IIBa MPOBOAST JIMHUIO-BBIHOCKY, 3aKaHUMBAIOUIYIOCS
OJIHOCTOPOHHEHN CTpenKkol (HAKJIOHHBIA OTPE30K), a YCIOBHOE O0O3HAUYECHHE
pacronaraeTcsi HaJ TOPU3OHTAJIbHBIM OTPE3KOM-TIOJIKOM, €cliu H300pakeH
BUJIMMBIN 1IOB, W MO/, OJKOM, €CJIY IIIOB HEBUIUMBIH.

CrpykTypHas cxema YCJIOBHOIO O0OO3HAUEHHs CTAHIAPTHOIO IIBA COCTOUT W3 7
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snemMeHToB (puc. 1.7).
2 3 4 5 6
1 |[TOCT 5264-80 \T3 P3| > (N6 =|50|=| Z

~]

3Haku "peduc”

Puc.1.7. CTpykTypa yCcJ10BHOI0 0003HAYEHHS CTAHJAAPTHOIO IIBA

1 - BcioMorarenbHbIe 3HAKU IIBA MO0 3aMKHYTON JIMHUM M MOHTa)KHOTO IIBa
(tabu. 1.3);

2 - obo3HayeHWE CTaHAApTa Ha TUIBI U KOHCTPYKTHUBHBIC 3JIEMEHTHI IIBOB
CBAPHBIX COCIMHEHMUI;

3 - OykBEeHHO-IUPPOBOE 0003HAYECHUE COCAUHEHUS 10 CTAHIAAPTY HA THUIIBI U
KOHCTPYKTUBHBIE AJIEMEHTHI IIIBOB CBAPHBIX COCAUHEHUN;

4 - ycnoBHoe 0003HaY€HUE cocoOa CBAPKH MO CTaHAAPTY HA TUIBI U KOHCT-
PYKTUBHBIE 3JIEMEHTHI IIBOB CBApHBIX COCIMHEHUN (JIOMyCKAeTCs HE
YKa3bIBaTh):

A® - apTOMaTHYECKAs HA BECY;

M® - mexaHuU3UpOBAaHHAs Ha BECY;

VII - B YIIEKUCIOM Ta3e M €ro CMECH C KHCJIOPOJAOM IUIABSIIUMCS
AIEKTPOJIOM;

PO - pyunas nyrosas cBapka;

5 — 3HaK W BeJMYMHA KaTeTa COTJIACHO CTaHJApTy Ha THUIIBI U KOHCTPYK-
THUBHBIE 3JIEMEHTHI IIBOB CBAPHBIX COCIMHEHUM;

6 - Ul TPEPHIBUCTOTO IIIBa - JaifHa MPOBapHUBAEMOTO yJacTKa, 3HaK / uin Z
(tabn. 1.3) u pa3Mmep 1miara; Jjisi OMHOYHOM CBApPHOW TOYKU - pasMmep
pPacyeTHOIro JuaMeTpa TOUKY;

7 - BcomoraresibHble 3Haku (Tadm. 1.3).

Tabnuua 1.3.
BcenomorareabHble 3HAKHU 1151 0003HaYeHnsi cBapHbIX BoB (I'OCT 2.312-72)
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‘ Pacrionoxenue BCHOMOTATEk-

HOT'O 3Haka OTHOCHTENBLHO

Benomorarein- MONKH JTHHHH-BEIHOCKHE, [IPO-
HEIH 3HAK 3uaveHKe BCIOMOTATENBHOTO 3HAKA BEICHHOI OT H300paKeHus

' i)} -

cHueoit | ¢ 06OPOTHOM
CTOPOHHI CTOPOHBI

O
S~

d

Ycunenue 1sa cHIThH

Hannsieel ¥ BepoBHOCTH 1Ba 00paboTaTh ¢ Sudvd
y ‘ e N Aaal
IVIaBHLIM [1ePEXOOM K OCHOBHOMY METAILTY _

Seded
Hlop BLINOMHATL NPH MOHTAXE H3MENHA, ,
_I T.8, NPH YCTAHOBKE €r0 IO MOHTAKHOMY ')———

YePTEXY Ha MECTe NPHMEHEHRA

IloB npepbEBHCTLIH HITH TOYeUHBH ¢ Len-
HEIM pacnonoxenueM. (YTl HAKIOHA JTH-
xuu 60%)

1HoB npepriBHCTHI MM TOYSYHEIH C Hax-
MUTHLIM DACIONOKECHNEM

/
/=

IIoB no 3aMKHyTOH THHHH, : /9——— :
([lwamerp 3naka 3.5 mM) - -
los no ne3aMkuyTOR MHHEH, 3HAK /

TNIPHMEHAIOT, ECIH PACTIONOKEHHE 11BA ACHO
H3 YepTeXa

Wl

e

/=

Ecau na YCPTCIKC ITIOKA3aHbI OAMHAKOBBIC HIBBI, TO IIOJIHOC 0003HaYCHHUE

u

IIIBa HAHOCAT TOJBKO HAa OJHOM W3 HHUX, IIPH 3TOM Ha TOJHOM OOO3HAYCHHUH HaJl
JIMHUEU-BBIHOCKOM YKa3bIBAKOT YUCJIO OJMHAKOBBIX IIBOB U UX MOPSAKOBBIA HOMED

(puc. 1.8).

R

TOCT5264-80-T1A10 71 . 9 T'OCT5264-80-C2
{le, Ny ‘
Nel M’Q
bl P
Per— [
Nel N2
ks JPoay
TN E——

Puc.1.8. O00o3HaueHne OJUHAKOBBIX IIIOB
[Ipy Hanu4MM HA YEPTEKE IIIBOB, BBHIMOJHSAEMBIX MO OJHOMY U TOMY XKeE

CTaHJapTy, 0003HAYCHUE CTAaH/IAPTa YKA3BIBAIOT B TEXHUYECKUX TPEOOBAHUSIX UeP-
TeXa 3anuchio 1o tumy: CeapHuvle wigbl ...No ...
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JlomyckaeTcsi He MPUCBAWBATh TMOPSAKOBBI HOMEpP OJIMHAKOBBIM IIBaM,
€ClIi BCE INBBI HA YEepPTEXKE OJWHAKOBBI, M H300pPaKEHBI C OJHOW CTOPOHBI
(JiuieBOM MM OOpaTHOM ).

[Ipu »>TOM 1IBBI, HE HMEIOMIME OOO3HAUYCHUSA, OTMEYAIOT JIMHHUIMH-
BBIHOCKaMU 0€3 MOJI0YEK.

Macmta6nl. Beibop MacmtaboB n300pakeHU KOHCTPYKIIMA Ha YepTekKax
CleayeT IPOU3BOJIUTH C YYETOM HX CIIOKHOCTH, NMPUMEHSA BO3MOKHO MEHBIIUN
MaciITad, 00ecreynBaroi YeTKOCTh YEPTEKEN U KOTIUN C HETO.

JI1st 37IEMEHTOB KOHCTPYKIUMH, Y KOTOPBIX JJIMHA 3HAYUTEIBHO IPEBBIIACT
IIONIEPEYHbIE pa3MeEPbl, a TAKXKE JJIA PEIIETYAThIX METAaUINYECKUX KOHCTPYKLUN
IPUMEHSIOT ABYyXMaclITabOHOE U300pakeHue. JInuHy 3reMeHTa noKas3blBatoT B 00-
Jiee MEJIKOM MaclTade, 4YeM MOIMEePEYHbIEe Pa3Mephl 3TUX SJIEMEHTOB.

Yeprexu KM wu KJI pexomenayercs BBIIONHATH B MacluTadax,
NPUBEAECHHBIX B Ta0I. 1.4.

Tabnuna 1.4.

HaumenoBanue ueprexen Macrtabsl

Cxembl PAaCIIONIOKECHUS anemenToB | 1:100, 1:200
KOHCTPYKITUH (TUTaHbl, pa3pe3bl, BUIBI)

Paboune uepTexu KOHCTPYKUUI 1:20, 1:50

V37161 KOHCTPYKIHUA 1:5,1:10, 1:20 1:50
3aroToBUTEINIbHBIC YEPTEKHU 1:2,1:5,1:10, 1:20
3JIEMEHTOB

I'eomeTpuueckue u pacuerHoie cxembl Ha | 1:100, 1:200
pabouux yepTexax

Ha pabouem ueprexe pazMenialoT HECKOJIbKO TAOMHII: CHEUPUKAIIIO0 Me-
tasuia (tTabu. 1.5), Tabauiry OTIpaBOYHBIX MAPOK U TPUMEYAHHMSL.
Tab6muma 1.5.

Creundukauus MeTaa S
Ornp. | C6op [Kon-Bo| Ceuenne | Humua] MaccaBXr | rpume- |
Mapka [ MapkJ T | H| MM mM | T foomfor.M uanue | —
o0
o0

15 | 10 |7.5[7.5] 40 20 | 15)15[15] 40

OtnpaBouHble Mapku 0003HA4YaAIOT (MApPKUPYIOT) Ha YepTEkKax M CXeMax
OoykBoit u mmdpoi, Hanpumep D5. BykBa OOBIYHO COOTBETCTBYET HadaIbHOU
OykBe Ha3BaHus aemeHta (@ - depma, K - konoHHa), mudpa mnokasbiBaeT
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NOPSIKOBBIA HOMEp 3JIEMEHTA CPEAM 3JIEMEHTOB OJHOTO Ha3BaHUsA. Mapky
AJIEMEHTa MUIIYT Ha YepTEeKe HaJl €r0 OCHOBHBIM BHJIOM KPYNMHBIMU OYKBaMH U
nudpamu (BeicoToi 8...10 Mm).

COopounbie Mapku (IeTann) MapkupyioT nudpamu. Ha ueprexe uudpsl mu-
IIYyT Ha IOJIOYKAaX BBIHOCHBIX JIMHUK C TOYKOW Ha KoHIE. COOpOYHbIE MapKu
(metann), ABASIONMIMECS 3€PKATbHBIM M300paXEHUEM APYT ApPyra, MapKUpPYIOT O/Ji-
HOW IU(POil, HO OHU TMOJTYYaIOT TOMOJHUTENbHBIN HHEKC "T" win "H'", HarpuMep
22t u 22u ("tax" u "Haobopot").

B crpoke "Cnenudukarms metamia" yka3plBaloT MApKy CTalld, U3 KOTOPOH
JIOJDKHBI  OBITh M3TOTOBJIEHBI KOHCTPYKIMU. Eciam yacTh COOpOYHBIX MapoK
(Ieraneii) M3roTaBIMBAIOT U3 APYTOM CTalId, TO 00 3TOM JI€Jal0T NOMETKY B rpade
"[Ipumevanus”.

Maccy oOTAeNbHBIX COOPOYHBIX MapoK (JIeTaliei) MOJACYUTHIBAIOT C
TOYHOCTBIO JI0 OJTHOM JnecsiTol kuiorpamma. OOIyro maccy cOOpPOUYHBIX MapoK
OKpYIUIIIOT 10 Kuiorpamma. K macce cOOpOYHBIX Mapok J0OaBIIOT Maccy
3aBOJICKMX CBapHBIX IIBOB, paBHOM 1% Maccel Bcex aetaneil. Maccy CBapHBIX
IIBOB 3alMCBHIBAIOT B CHEHU(HUKALUIO METala OTAEIbHOW cTpokoi. OO1ryro
Maccy OTIPABOYHBIX MApOK OKPYIVISIOT IO 5 KI 32 CYET HEKOTOPOTO M3MEHEHUS
MacChl CBapHBIX IIIBOB.

Meraninyeckre  KOHCTPYKIIMM ~ MOXXHO  HM300pakaThb  CXEMaTUYHO,
YIOPOUIEHHO U JeTanbHO (puc. 1.6).

[Ipu neranbHOM M300paKEHUU KOHCTPYKIIMU MOKAa3bIBAIOT BCE BUAMMBIE €€
YacTH M COEJMHEHUS, PACIIOJIOKEHHbBIE Ha ONMMXKaNIIel Mo HampaBiICHUIO B3I
TpaHu,

a)

6),

v Y1V | L —/

i

Puc.1.6. Ilpumeps! BbinoJiHeHUus Yeprekeit KM

a — CXeMaTU4HO; O — YMPOIIEHHO; B — IETAJIbHO

a HEBUJMUMBIEC YaCTH " TOJIBKO T€, KOTOPHIE PACIIOJIATralOTCs BILIOTHYIO K BUIUMBIM.
Buaumelie yacTi KOHCTPYKITUMH, PACTIONOKEHHBIE B TIyOMHE 3a TIEpeHEl IpaHblo,
Y HEBUJMMBIC, OTHAICHHBIE OT BUJMMBIX BO3IYIIHON MPOCIOUKON, HA YEPTEKE HE
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MOKa3bIBatOT. JI7s W300pakeHWs HEBUAMMBIX YacTed KOHCTPYKIIMM B 3a-
KPBIBAIOIIMX YacTAX JENaloT BHIPhIB. Ha BBIphIBaX, pa3pe3ax M CEUYCHUAX
paccekaeMblii MaTepHal He 3allTPUXOBBIBAIOT (puc. 1.6.).
Yka3aHusl K BbINIOJHEHHIO YepPTeKa
2.1. O01mme moJ10KeHUS

Copeprkanue 3a1aHus — Pe3yJIbTaTaM PacdeTHOW YACTH BHIYEPTHUTH:
['eoMeTpuYEeCKyIO U PACUCTHYIO CXEMBI.
Yeprex y3ma.
Pabounii yepTex oTaeapHOr0 aeMeHTa (pacoHKn).

D=

CocraBieHue cienupuKanuy y3ia.
VYyeOHoe 3amanue BoinonHseTca Ha popmaTte A3. KomnoHoBKa yeprexa no-
Ka3aHa Ha puc. 2.1. B neBoii BepxHell yacTu opmara pa3MeIarT cxeMmy (pepmbl,
HIKE BBIUEPUMBAIOT TJIaBHBIN BUJ y371a B maciutade 1:10, 1:20. HeoOxoaumeie n0-
MOJIHUTEIIbHBIE BUbI U CEUEHUS y3J1a 33J1al0TCs IPENOoJaBaTeeM HHIUBUYAIBHO.
Crneundukanys 1 npuMeyaHusl pacloaaratoTcsl B IpaBoil YacTu.

PabGora HaunMHaeTcs ¢ BbIUEPUMBAHMS CIUIOIIHBIMH OCHOBHBIMU JIMHHUSMU
cxeMbl (hepMbl B COOTBETCTBHM C BApUAHTOM 33JaHMs C YKa3aHHEM DPa3MEpOB,
pacyeTHBIX YCUIINi, a IpU HEOOXOIMMOCTH U BEJIMYUH CTPOUTEIHHOTO MOIBEMA.
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XI9HROdOoIION HMIOKEL 90dIHONI MMHUIL - WUHHUI XI99900 BHHORJJdIII MIWENhOL

~

Ao WonHE01doed BoLoiBIaradio mdomeed xewoxo xmxoohudiomoal g

Pasmvepbi, MM

Cxema pepmbi

Yeunus, kH

[OCT 14771-76"-H1-YITi. 4

Puc. 2.1

225

125 L

Creuyucpukayus

Mapra || NI Ceuenue, mm. || AnuHHg %ﬂ lMpumeyaHue
dem| MM.
T 110x70x8 11900 || 130 [ 260
2 2450 |1 26.5(] 53 || 320
o l20 N = 8x220 225 2 ]2 C255
|| Ceapka 1% 3

1. CéopoyHble mapku 1m u 1H uz cmanu 142-6

rOCT 19282-73.

2. @acoHku u3 cmanu BCm3cn5 FOCT 380-71.

3. Ceapka MexaHU3UpO8aHHasi 8 y2IIeKUCIIoM 2a3e
(FOCT 3050-85) unu ez2o cmecu ¢ apeoHoOM
(FOCT 10157-79) ¢ npumeHeHuem ceapoyHoll
nposonoku Ce-082C (FOCT 2246-70).

4. Bce webl KpenyieHuUs 311eMeHMos peLemxu
3a800simcsi Ha 20 MM. Ha mopey, yeorka.

£l

70 02 01- KT111- KM - 01- 07

Cxema cmponunbHoU
ghepmbl. Y3en

SeprmoT{f

|| BITY kach. HI u U




cedeHnii. PasMepHbIe Yrciia CTaBsAT HAJl TUHUSMU CXEMBI Ha PACCTOSTHUU 2 MM 0e3
BBIHOCHBIX M Pa3MEPHBIX JIMHUNA. BelUuHbI CTPOUTENHHOTO MOAbeMa HAHOCITCS
Takke 0€3 BHIHOCHBIX M pa3MEpHBIX JIUHUM (puc. 2.3.).

PacueTHbie yCHIIMS HAHOCST C COOTBETCTBYIOIIUMHU 3HAKAMM; CO 3HAKOM MU-
HYC JUIS CKaTbIX 3JEMEHTOB; CO 3HAKOM ILIIOC WM 0€3 HEro - JJid PAaCTAHYTHIX.
VYcunus yka3plBatoT MO JIMHUSIMU cXeMbl (puc. 2.4.).

B cxemax CMMMETPHYHBIX KOHCTPYKLHM, BO3MOKHO HAaHECEHHE Pa3MEpPOB
Ha OJHOU MOJIOBUHE (JIEBOM), a yCUJIUM Ha Apyro# (mpasoil) (puc. 2.5.)

35

20

wy vy o T
1950 & 1950 o 2150 2 2150 X 2150

2 \Cﬂ A "‘% mh"h "%

19

2150
»
e

é&'
1350
J
400
1200
1200

=4
2
92/2 = "Vd} § & §

4300 4300

Puc. 2.3.

149,5 154,0 86,5

Puc. 2.5.

IIpakTnueckas padora Ne 14
Tema: Pacuer cikaToro nmosica 1epeBsiHHOM ¢GepMbl
Heab padboThI: HAYYUTH CTYACHTOB PACCUMTHIBATH CHKATHIN NOSIC I€PEBIHHOM
bepmbI
Xoxa pab6oThi:
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Yacte 1 PacueTHas

[IpoBepuTh  HPOYHOCTH  CHKATO-U30THYTOIO  CTEPXKHA  IPSAMOYTOJIBLHOIO
nonepeyHoro ceueHus (b x h). PacueTHbie cxeMbl cTepKHS MOKa3aHbl Ha puc. 1,
HCXOJIHBIC JTaHHBIC — B Ta0J1. 1, MaTepuai — cocHa 2 COpT.

q

AR EEEEEEE R .
Puc. 1. PacueTHas cxeMa K 3ajade
Tabmauma 1
HcxonHple TaHHBIC K 3a/1a4e
Ne N, kH g, I, m h, Mmm b, MM Marepuann,
BapUaHTa kH/m (copT)
1 30 4 3 200 100 cocHa (2)
2 50 5 2 200 125 cocHa (1)
3 60 7 3 225 125 cocHa (2)
4 70 6 2 250 100 cocHa (1)
5 40 5 1,5 225 125 cocHa (2)
6 40 8 2 250 100 cocHa (1)
7 90 6 3 225 125 cocHa (2)
8 80 6 1,5 225 150 cocHa (1)
9 50 4 2 225 175 cocHa (2)
10 30 4 3 225 150 cocHa (1)
11 50 3 2 200 100 cocHa (2)
12 60 5 3 200 125 cocHa (1)

Ha ocHOBaHMM BBIITOJTHEHHOW NPOBEPKU CEYEHUS U 3aJaHHOM JUIMHBI CTEPIKHS
MOCTPOUTH TPEYTOJIBHYIO MPOCTEUIYIO AOLIATYIO hepMy OOIIMM MposieToM 12 M.

3agady peuuTh B COOTBETCTBUU ¢ IpuMepoM Ne 9

Ipumep Ne 9. IlpoeepHTh NMPOYHOCTH M YCTOMYMBOCTH CHKATO-U30THYTOrO CTEPHKHsA, H
3aKpEMNIEHHOr0 B TUIOCKOCTH aAedopmupoBanms. PacueTHas cxema CTEpiKHs MOKa3aHa Ha pHC. |:
Marepuai — cocHa 1-ro copra, KJlacc YCIOBHM 3KCITyaTalluu — 2.
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20 KH N0 kH ]

AR BBBREREREERERER Y
’ [ m 7

]| <
//
>¢

b=125

h=200

Puc. 113. PacuerHas cxema poj10JbHO-CKATOI0 CTEPHKHS

BrimuceiBaem u3 Tadi. | — 3 3HaUCHHs PacUCTHBIX COMPOTHBICHHH U KO PHUIIHEHTOB: R, = R,
=14 Mlla, my=1, mz =0.9.

PaccunteiBaeMm H€06XOHHMBIC mapaMETpbl CCHCHUA U CXCMBI.

- HJIO].U,&,E[B MOMEPEYHOTO CCUCHHA 663 OCJIaGHeHHﬁ.
F_=hb=0,2-0,125=0,025 m°.

— MowmeHT COIMMPOTHBICHHUA CCUYCHHA B IINTOCKOCTH HBFHGaIOIHCFO MOMCHTA.

bh*  0,125.0,2°
=

H

=833-107° ™.

— TwbKOCTh CTEPXKHS B IUIOCKOCTH ¢ HAaHMMEHBINCH JKECTKOCTBIO cedeHus (A,) ¥ rHOKOCTH

CTEpXKHS B IUIOCKOCTH JieicTBHs m3ruOaromero mMomenta (A,) (7). CrepkeHb MMeeT MIaPHUPHOE
3aKpEIICHHE KOHIOB, MoTOMY W = 1.

=M W12 14312 =110
YT b 0d2s

\ wl ul\/ﬁ_ 1-4412

X .

I h 0,2

=69,3.

— MakcuManbHbIH H3rH0AIOIIN MOMEHT (cM. Tabi. 7, cxemy 4).
2 2
_ql” 2,54

=5 kH M.
8 8

max

[IpoBepka mNpPOYHOCTH CTEpKHA mnpoBoauTcs 1o Qopmyne (15), B KoTopyw BXOAWT
k0o(punment &, paccunTeiBaeMelii o Gpopmyie (16):

- NN [ 11087-40.10°

T3000F R 3000-0,025-14-10°
JIelCTBYIOIME B ITOIIEPEUHOM CEYEHHH CTEPKHA HOPMAJILHBIE HATIPAKEHHS:
N My, _ 40-10° N 5-10°

F_ Ew, 0025 053-833-107

=12,93 Mlla.

,I[onycxaemoe Pacu€THOE COIIPOTHBJIEHHE!:

Romm, =14-1.09=12,6 Mlla.

89



JlelicTByrome HampsokeHUs Ha 2,6 % BbINIE PAacUCTHBIX HANpPSOKCHHH, T. K. JOMYCKaeTcs
IpeBbIICHHE HanpskKeHW He Oonee yeM Ha 5 %, TO OyaeM CuUMTaTh, YTO YCJIOBHE NPOYHOCTH
CTEPIKHS BBINIOJIHEHO.

[IpoBepka CTepiKHA Ha YCTOMYMBOCTH M3 IUIOCKOCTH (0€3 ydeTa BIHAHMA H3rHOAOILEro
MOMEHTa) NpoBoJuTes 1o ¢opmyie (4). B cBa3m ¢ TeM, 4To r'MOKOCTH CTEpPXKHA B STOM Cilydyae
cocragnser A, = 110,8, To k03 pumeHT MPOIOIBHOrO N3ruba paccunThiBaeTcs 1o popmyie (6)

A 3000
= =——"=0,244.
® A 1108
JleiicTBytolHe B CEUEHHH CTEPIKHS HANPSKEHUS OT IMPOAOIBHOM CHITbI
3
LI LT
F 0,025

Hr
,[[OHYCKE.SMBIC HaMPsKEHHUA 0714 BBIMMOJTHEHHA YCIIOBHUA YCTOﬁ‘lHBOCTH

®,R.m,m, =0,244-14-1-09=3,07 Mla.

JlelicTByrole HanpspKeHHs MEHbIIE J0IYCKaeMbIX HaNpshKeHHH, Clel0BaTelIbHO, YCIIOBHUE
YCTOHYMBOCTH CTEPKHA U3 MIIOCKOCTH BBIMOIHEHO.

[IpoBepka Ha YCTOMYHBOCTH IUIOCKOH (POPMBI Ae(hOPMHUPOBAHUS OT COBMECTHOTO JICHCTBHS
M3rudaloIero MOMEHTA U POI0JIBHON CHITBI IpoBoauTes o dopmyie (17).

B stom ciaydae ruOKOCTb CTEpKHA cocTaBigerT A, = 69,28, U KOIDPHUUHMEHT NPOI0IBLHOTO
u3ruda paccumThiBaercs 1o gopmyne (5)

2 2
¢, =1-a s =1—0,8[69’28) =(,62.
10 100

Koaddurmenr ycroiunoct (@), BXosmuii B dopmyny (17) paccuutsiBacTes mo Gopmyse

(18).
Koadduiuent ky BriOupaem u3 tabdn. 8. Gopma 3mopsl H3rHOAKOMIEro MOMEHTa — napabora,
BUJI 3aKPEIUICHHs CTEPKHS — TOJIBKO 110 KOHIAM ydacTka, o = 0, cienosarensHo, kg = 1,13.

2 2
0, =140b—k¢ =l40%1,13 = 3,09.
IN] 4-0,2

P ]
KOBCb(f])HI_lHEHT, yIIHTBIBaI-DLLLHﬁ JAOIOJIHHUTEIBHOE YBEIIHYCHHE H3rHOaroIIEro MOMEHTa, B 3TOM
cliy4yae
__ NN, 69.28°-40-10°
3000F,, R, 3000-0,025-14-10°

HT

=1

=0,817.

CreprkeHb He 3aKpeIUIeH B PACTAHYTON 30HE, CIIEJ0BATEIBHO, 1= 2.
[Tposepka ycroitunBoctu (17)

N_ [ M t 40-10° N
©.F R |\EW,Q.R, ) 062:002514-10°
2
-10°
+ 5_? | =0,213.
0,817-83,3-107°-3,09-14-10°
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HOJ’IYLIGHHOG 3HAYCHHEC MCHBIIC C€OHHHIIBI, CIICO0BATCIIBHO, YCIIOBHC YCTOﬁqHBOCTH CTCPIKHA
BBITTOJIHACTCA.
IMpunoxkenue
YuuThiBasg, YTO OCHOBHOM CTPOUTEIBHOW JPEBECMHOM JUISI  HECYIIUX
KOHCTPYKIUH siBasieTcss cocHa U enb, To CII 64.13330.2011 nmaer pacueTHble

COIIPOTUBIJICHUSA JIA 3TUX IMOPOMd, KOTOPLIC IIPUBCIACHLI B Tabm:. 1.

S parmmiiis b aveias 2
Tabnuua 1
PacueTHBIC CONPOTHBIICHHS JIPEBECHHBI
PacueTrHbie conmpoTUBIEHUA
HampshxeHHOE COCTOSTHHE M XapaKTEPUCTHKA 0O0o03Ha4e
JUIst COPTOB JipeBecuHbl, MIla
3JIEMEHTOB HHC 1 > 3
1. U3rud, cxkaTne U cMAITHE B0JIb BOJIOKOH

a) BNEMEHTHI MPSMOYTOJIbHOTO CEUEHHS BBICOTOM JIO 14 13 8.5
50 cm ’
0) 2NMeMeHTH TPAMOYTOIBHOTO CeUeHHS MIHPUHON

cbime 11 o 13 cM u mpH BeIcoTe cedeHHs CBhILIC 11 15 14 10
10 50 cm

5 lela R01 RCM

B) 3JIEMEHThl MNPAMOYTOJIBHOIO CEUYCHHS LIHMPHHOMN

cBbiie 13 ¢M npu BeicOTe ceueHus cBeiuie 13 go S0 16 15 11
cM

T') 2JIEMCHTEI U3 KPYITIBIX JISCOMATEPHAIOB 0e3 BPe30K B 16 10
B pacueTHOM CEUeHHH

FeOMeTpI/I‘ICCKI/IC XAPAKTCPHUCTUKH CeUCHHH
®dopmMa cedeHHs
y
y‘ Lﬁq
FeomeTqueCKaH -
XapaKTepHCTHKA < | = X © \ X
N b
b=/ 2 d b=/ 3

ITnomans nd?

[OMEPEYHOTO CEUEHHS b-h —_— 0,74d* 0,77d’?

(F, M) 4

Ocegoit MOMEHT b-h’ 4 4
uneprnn (Jy, M) 12 nd* 0,0395d 0,0461d

" 3

Ocesoii MoMenT h-b 64 0,04854* 0,049
WHEpUHH (J,, M) 12

Paguyc unepun e 0,231d 0,244d

(i, M) V12 d
Pamiryc mmepimn b 4 0.252d 0.256d
iy, M) V12 | ’
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MomeHnTt b’
conporusnenus (Wi, 0,09124° 0,0978d°
M3) 6 nd’
Moment heb? 32
COUpOTHBACHHA w,, ‘ 0,097d° 0,098
M)
CraTHYeCKUH MOMEHT b1
TMONyCEeUEHH ST 0,074’ 0,084
(S ) 8 d’
CraTuyeckHii MOMEHT h-b? 12,5
IIOTyCeUCHHUS 0,072d’° 0,0844d°
(i M) 8
llepexoHble KO3(PHULIMEHTEI 177,
. MaxkcuMasbpHas
Knaccel ycroBuii DKCIUTyaTalluoOHHAs
0 BJIKHOCTB BO3/1yXa IPH my
IKCIUTYaTalluH BIAXKHOCTH, % 0 o
temnepatype 20 C, %
Al mo 8 40 |

1 8§-12 65 |

2 no 15 75 0.9

3 mo 20 85 0,85

4 Oosee 20 Oonee 85 0,75

Tabnuua 8

3nauenuns koddduumenTa ky

dopma 3MIPBI MOMEHTOB

Buj sakpennenus

Iy

Tonbko mo KoHIIAM YHacTKa

Ilo KoHLIaM H pacTAHYTOH OT

MoMmeHTa M KpoMke

= [T

lo

1,L13-0,13c
0<a<l

1LI3-0,13c
0<a<l

DNIOpb! BHYTPEHHHUX YCHIIMHA U ITPOruOb! 0aJIoK

Tabnuma 7

Ne | PacuerHble cXEMBbI M 1THOPbI MONEPEUHBIX CHJI
n/m (Q,) 1 u3rudaromuX MOMEHTOB (M,)

dopmys TPOTHOOR

3
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MakcuMabHBIH TPOrud HA PACCTOSHUU
z=1/2

_ 5ql g
384EJ

i
D)

:

ymax =

IIpakTnuyeckas padora Ne 15.
Tema: OnpenesieHue pacueTHOr0 COMPOTUBJIEHUS TPYHTA U Pa3Mepbl
NMOAOLIBbI (PyHIAAMEHTA
eab padoThl: HAYYUTH CTYJICHTOB ONPEICATH PACUETHBIC CONMPOTUBIICHUS
TPYHTA U pa3Mephl MOJIOIIBLI (hyHIaMEHTA
Xoa pab6oThi:
3amanue 1.

OnpepesdTh paciyeTHOe CONPOTHBJEHHE [PYHTA OCHOBa-
uHsg ¢$yHaaMedTa NOx KONOHHY 30aHHA ¢ rdHOKOH KOHCTPYKTHBHOH cXxe-
Moil. ®yHpaMeHT ¢ noxowWBOR NpAMOYrobuoil GOPME aXb uMeer ray-
O6HHY 3aJ0XeHHs, PaBHylo d,. PacueTHuole yAe/bHHE XapaKTePHCTHKH
FPYHTA: OCpEAHeHHOe 3HaYeHHe YAEJBHOrO Beéca TPYHTAa BHILIE H HHKe

NOAOWIBE Y H Y11 Yrol BHYTPEHHErO TPEHHA ¢y, 3HAUEHHE YIEJBHOro
CUellJIeHHs1 Ccip H pa3Mepu (yHAaMEHTAa NPHHATH NO JAHUHHIM OZHOTO H3
BApHAHTOB Tabn. 5.5,
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Homep
BapHaHTA

|

D 0O =1 O Ulke GO W=

aXb, M

‘Tab6anna 5.5 Hcxoauble ganuble K 3apave

HavmeHnoBaHke rpyHTa

PacueTHwe XapaKTe-
PHCTHKH rpyHTa

= o V=P | ..
\ -é." (‘D“ IKIH/Hlal \HH&
2,1X1,611 [lecku xpyunne 43 16 |
2,2X1,71t, 1| To xe 42 16 2
2,3x1,811,2 » 41 16 2
2,4%X1,9(11,3 » 40 16 2
2,56X2,0[ 1,41 Ilecku cpenHeit KpynuocTH 39 17 1
2,6X2,111,61To xe 38 17 I
2,7xX2,211,6 » 37 17 2
2,8%X2,311,7 » 36 17 2
2,9xX2,4|1,8| Ilecku Meaxue 35 18 2
3%x2,511,9( To xe 34 18 3
3,1X2,6|2 » 33 18 4
3,2x2,712,1 » 32 18 5
3,3x2,8{2,2{ ITecky nuaesatne  MaJgo-| 31 18 2
8J1aKHble
3,4x2,912,3[ To xe 30 19 3
3,6x3,012,4 » 29 19 4
3,6x3,112,5 > 28 19 5
3,7x3,212,6 > 27 20 6
3,8x3,312,7| [eck# nblresatole Hachime:x-| 20 20 3
Hble BoROH
3,9%3,412,8] To xe 25 20 4
4x3,512,9! » 24 20 5
3,8x3,613 » 23 19 6
3,6x3,4{2,9! » 22 19 7
0,4%3,212,81 I'lecku nonesaThe paaxese | 21 19 4
3,2%3,012,7| To =xe 20 18 5
3,0x2,812,6 » 19 18 6
2,8%x2,612,5 » 18 18 10
2,6X2,4(2,4! INunepaTo-rAHHHCTHE  TPyH-] 17 17 16
™ ¢ Jr<0,25
2,2%2,012,2! To xe 15 17 25
2,2%2,0(2,2 » 15 17 25
2x1,812,1 » 14 16 30
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3anaua 5.1. OnpenesnTb pacuyeTHOE CONPOTHBJ/IEHHe OCHOBAHHA AR
dynnamMenTa NOA KOJOINB 38aHHST ¢ FUOKOH KOHCTPYKTHBHON CxeMoO#.
PacueT#nli yron puytpeHHero TpeHas ¢r1==20° pacyeTHoe 3HaueHHe
yaesasHoro cuenaenus cyr=3 klla. [lopouBa dpyunaMenta HMeeT paszMe-
pH 2X3 M ¢ rnybuHOR 3anoxenuna d;=2 M. OcpegneHsoe pacuerHoe
3uayenHe yAesLHOTO Beca FPYHTOB, 3aA€r2i0UIHX HHXKe NogzowsH ¢yH-
paMenta yri=20 kH/v3. Ocpeanensoe pacueTHoe 3HAUEHHE YAEJNLHOTO

BeCa TPYHTOB, 33JCraloilHX BHUIE NOKOIIBH Y;I=20 kH/M2,

Pewenue, Illupuna (danMexbUIXi pasMep) nonowsn GynAaMeHTa
b=2 M. Kosbduurestn ycsaosgii paborer (raba. 5.1) vay=1,3; vee=1.
3uauenus koadpbuunentos (raba 5.2) M.=051; M,=3,06; M.=5,66.
Ilpu pacueTHbIX XapaKTEPHCTHKAX TPYHTA, HAHAEHHHX HA OCHOBE HCMH-
Tauni, kosbbuurent k=1. Ilpy b=2<<10 M xosdpoduutent k,=1. Tax
Kak noasaJsa Her, dy=0. PacueT#oe CONIpOTHBJICHHE TPYHTa OCHOBAaHIA

YeiVe2
k

———3—1[0 51«1-2:20 4 3,06-2-20 - (3,06 — 1)0-20 - 5,66- 3] =

= 207 k[ la == 207 xH/x2.

R= (M, b bvyy + M dyvyy A+ (M, — 1) dyvp + M L] =

3anaua 5.2, OnpenesHth pacueTHOe CONPOTHBJACHHE OCHOBAHHA RJISA
PyHNAMEHT2 CeNbCKOXO3AHCTBEHHOTO 3[3auHA NO TAOGMMYHHM JAHHBIM.
Ipyur ocropanusg — MeJIKMH NecoK cpefHed NJAOTHOCTH, MAJOBJAANKHLI.
TNopowsa ¢yHnamenra uMeer pasMepnl 2X3 M rayO0HHOR 3aJ10KeHHA
d=2 M.

Pewenuc. lupuHa (HanMenbllu) pasMep) NOAOMWBH PyHAAMEHTA
b=2 m. Ilo 1aba. 5.4 Re==0,2 MIla, [lzsn neckos ko3dHiuHeHT k;==

=0,125, Ilpn b>bo=1 M B d<dy=2 M. Harizem pacuernoe conporHs-
JieriHe OCHOBaHHA

b— b, \]d -+ d,
R=R [1 k-( °)] =0,2[1 0,125(
ofl 44 b, o, +

= 0,225 MIla = 225 kIla = 225 kH/m2.

2—1]2+2_
1 )2-2"

3amanue 2.
OrnpenenuTs pacyeTHOE COMPOTUBIICHUE TPYHTA IO CIEAYIONIUM JaHHBIM pa3Mephl

MOJIOIIBBI OTAEIbHOCTOSMEr0 (hyHmameHra @ =b= 2 m. Ornowenue guHbI
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spannst k Beicore L/H= 5, ['myObuna 3anoxxkeHust GyHAaMeHTa d = 1,7 m.
OcHoBanueM (yHIAMEHTY CIOYKAT CJIOW CYTJIMHKA, WMEIOIINN CIICTYIOIIHE
XapaKTEPUCTUKH:

e=0,75; I, =0,4; y=19,5 KH/M".

3agauy penuTh ¢ moMouisto npumepa Ne 11.5.

IMpumep 11.5. OnpenenuTs pacdeTHOE CONPOTHRIEHHE TPYHTA MO
CAEAYIONIHM JAHHEIM: pasMepkl MOJOIIBL OTACNLHO CToAEro QyH-
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mamenTa a= b= 1,3 M. OTHOIWIEHHE ATHHH 30aHKA K BeicoTe L/H =4,
I'myGuHa 3anoxeHus gyHiameHTa d; = 1,5 M. OcHoBaHMeM QyHIAMEH-
TY CIYHXHT CIIOH CYTTHHKA, HMEIOILHH ClNenyonHe XapaKkTepHCTHEKH:
e=0,75; I,=0,4; y=19,5 kH/wm".

FPewenue,

1. o Tabn. 11.6 ycraHasMBaeM yOEIBHOE CLIEMNEHHE H YOI BHYT-
PEHHErO TPEHHA CYTIHHK:

Ca=Cn =23 lla; ¢, =gy =21°.

2. Haxonum kosdwbHIHEHTH ,,, ¥, (Tabn. 11.9): v, = 1,2; 1, = 1,0.

3. Bumuceieaem w3 tabn. 11.10 kosdpduuments: M, =0,56,
M,=3,24; M,=5,84.

4. OnpenensieM pacyeTHOE CONPOTHBIIEHHE TPYHTA no dopMmyne
(11.13), npu 3TOM NPHHHUMAEM IHAYCHHA:

® k=1,] (TAK KaK CLETIIEHHE W YTOJI BHYTPEHHETO TPCHHA ONpe-
JneneHs Mo Tabnuue, a He B pedyLTaTe HCNBMTAHHK IPyHTA);

o &, = 1,0 (Tak kax wmprua ¢yHIameHTa merbime 10 m);

e dy,= 0 (nna anauwmii Ges noaeana);

® 1 =Ta=7= 195 KH/M" (TaK KakK rpyHT BHIILIE H HIXE MOJOLIBLI
GyHIAMEHTA QIMHAKOBLII).

R=?:_idim',j‘..ﬁ?:: + Moy +(My—1)-diyy + M.cy )=

_L2-1,0
11

+_5‘E4+13]= 265,4 Knﬂ-

———[0,56-1,0-1,3-19,5+3,24-1,5-19,5+ (3,24 -1)-0-19,5+
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YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
Pexomenayemas imreparypa
OcHoBHasl JuTepaTypa:

1. 3aiiuenxko H.M. VHHOBamMOHHBIE TEXHOJOIUU KEIE300€TOHHBIX W3AEIUN U
KOHCTPYKIIUK [DnekTpoHHbI pecypc] : yueOnuk / H.M. 3aiiuenko, C.B. Jlaxtapuna. —
DnekTpoH. TeKkcToBbIe AanHble. — CaparoB: ByzoBckoe oOpazoBanue, 2019. — 300 c¢. — 978-5-
4487-0466-6. — Pexxum nocryna: http://www.iprbookshop.ru/80310.html

2. CtpouTenbHbIe MaTepuaibl [ DIEKTPOHHBIN pecypce] : yuebHnoe mocoodue ans CIIO / O.
A. UYepnymikuH, A. M. VYcaue, C. M. VYcaueB, C. B. UepkacoB. — DJIEKTPOH. TEKCTOBBIE
nanaeie. — CaparoB : [Ipodo6pazosanne, 2019. — 136 c. — 978-5-4488-0378-9. — Pexum
noctyna: http:// www.iprbookshop.ru/87277.html

3. I'onuapoBa, M. A. CrpoutenbHble MaTepualibl U U3JeNus [DIEKTPOHHBIN pecypce] :
yaeonoe nocodue mis CIIO / M. A. I'onuaposa, B. B. Kpoxorun, H. A. Kamupuna. — 2-e u3j.
— OneKTpoH. TeKcToBble AaHHble. — Jluneuk, CaparoB : Jlunenkuil rocyaapcTBEHHBIH
TeXHUUecKu yHuBepcureT, [Ipodobpazosanue, 2019. — 79 c¢. — 978-5-88247-935-9, 978-5-
4488-0287-4. — Pexxum pocryna: http://www.iprbookshop.ru/85990.html

JonoHUTEILHAS JIUTEpPaTypa:

1. Tampazsan A.I'. XKenezo0eroHHbIE U KaMEHHblE KOHCTpYKUUHU. CrenuaibHbId Kypc
[DnexTpoHHBIH pecypc] : yuedHOoe nmocodue / A.I'. TampaszsiH. — DIEKTPOH. TEKCTOBLIE JIaHHBIE.
— M. : MockoBckHii rocy1apcTBEHHbIN cTpouTenbHbli yHUBepcuteT, ObC ACB, 2017. — 732
c. — 978-5-7264-1566-6. — Pexum nocryna: http://www.iprbookshop.ru/72587.html

2. 3otkuH, A.I'. betons ¢ 3pexTuBHBIME J00aBKamH : yaeOHoe nmocodue / A.I'. 30TKuH.
— Bonorpa : Uadpa-Uuxenepus, 2018. — 160 c. — ISBN 978-5-9729-0079-4. — TexkcrT :

JIEKTPOHHBIA // DIeKTpoHHO-OMONMMOoTeuHass cucrema «Jlamp» : [caiit]. — URL:
https://e.lanbook.com/book/108659 . — Pexxum goctyma: 1jist aBTOpU3. OJIb30BATENEH.
3. Tumenko, H. ®. KoHcTpykiny 31aHMil M1 COOPYKEHUN € JJIEMEHTAaMU CTaTHUKH.

[TpoekTHpoBaHNE U CTPOUTEIHCTBO B YCIOBUAX PECTaBpallUU M PEKOHCTPYKIMH : y4EOHUK IS
CTYy.l. YUpexaeHui cpen. npod. oopazopanus / H.®. Tumenko, H.B. IOpuna. - 2-e uszn., ucnp. -
M. : Akanemus, 2018. - 432 c. - (IlpodeccuonansHoe obpasoBanue). - bubmuorp.: c. 423. -
ISBN 978-5-4468-6341-9

4. Merauinueckue  KOHCTPYKLHMHM  OAHOATAXKHOTO  IPOMBIIIJIEHHOTO  3/aHHUSA
[DnexTpoHHbIN pecypc| : yueOHoe mocodue / B.A. MwutpodanoB [u ap.]. — DIeKTpoH.
TeKkcToBble naHHble. — CapatoB: Al [Iu Op Meaua, 2018. — 200 c. — 978-5-4486-0157-6. —
Pexxum noctyna: http://www.iprbookshop.ru/70770.html

5. I'msacos, b.M. Konctpykuuu u3 apesecunsl u miactMacc / b.W. T'usacos, H.I'. Ceperumn,
J.H. Cepérun. — 2-e uzn., gom. u nepepad. — Mocksa : U3narensctBo ACB, 2018. — 400 c. : ui.,
CXeM., TabJI. - Pexum JloCcTymna: o ITOJIIUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560524 (mata oOpamenus: 10.09.2019). —
bubmnuorp. B kH. — ISBN 978-5-4323-0183-3. — TekcT : 371€KTPOHHBIH.

6. HexaeB TI'.A. Jlerkue MeTauiMuecKue KOHCTPYKIIMU [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / I'.A. HexaeB. — 2-e u31. — DNEKTPOH. TEKCTOBbIe NaHHbIEe. — CapaToB:
By3oBckoe oOpazoBanue, 2019. — 91 c. — 978-5-4487-0334-8. — Pexum pocryna:

http://www.iprbookshop.ru/79642 . html
HNHTepHeT-pecypcebl:
e http://www.businesslearning.ru/- anekTpoHHas OMOINOTEKA HAYYHBIX CTAaTeH
o «Bukunenus» - 3JEKTPOHHAsE ONOTMOTEKA CTATEH
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