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IosicHUTENLHAA 3aNNCKA

OIl 07 «CrtpoutenbHble KOHCTPYKIIMHM M MaTepuaibl» SBISETCS oOIe-
npodecCHOHANBFHON B TOJATOTOBKE CHEIMATINCTOB, 3HAHUS NpPEAMETa SBISIOTCA
OCHOBOHM i1 M3YYEHHUS W YCBOGHHUS TaKUX IUCHMIUIMH, Kak «lIpoekTtupoBanue
3MaHU W COOpYXeHMit», «OCHOBBI HWH)KEHEpHOW reonorum», «lIpoekt
IPOM3BOJICTBA pabOT».

Oco0eHHOCTBIO 00yUEHHUS SABIISIETCS] HEPA3PbIBHAS CBSI3b TEOPUH M MPAKTHKU
10 IPUBUTHIO CTYJACHTaM HaBBIKOB B pacueTe KOJOHH, ¢epMm, moadopa
CTPOUTENBHBIX KOHCTPYKITUH U T. 1.

Ocoboe 3HaueHWe /ISl YCBOEHUS COJEPKAHHUS MOAYJs M TPUBUTHUA
NPaKTUYECKUX HABBIKOB MMEET MPABUIIbHAS M YeTKas OpraHU3allys IPOBEACHUS U
BBITIOJIHEHUS] CTYIEHTAMH MPAKTHYECKUX pPadOT (M3MEPUTENbHBIX, PACUETHBIX,
rpadudeckux) ¢ TpedyeMoil TOUHOCTHIO MOJT KOHTPOJIEM MPEeIo1aBaTells.

[lepen HayamoM BBIMOJHEHUS KaXIOW pPaOOTBI  CTYIEHTHI JIOJIKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMH TIOJIO)KCHHUSIMHU, IIOATOTOBKOW OOpPa3loB K
UCTIBITAHUIO, TIOPSIIKOM BBIIOJHEHUsI pa0oThL. Tlocie BIMONHEHHS TPAKTHYECKON
paboThl HEOOXOIUMO TPOU3BECTH 00PaOOTKY PE3yIbTaTOB UCIBITAHUN U CHAENAThH
HEOOXOIUMBIC BHIBOJIBI.

Pe3ynbpTaThl WcnbITaHUd, UX OOpabOTKa M BBIBOJABI 3aHOCITCS B KypHal
MPaKTUYECKUX PAOOT, KOTOPBIM BEAETCS KaXKIbIM CTYJIEHTOM CaMOCTOSATEIBHO.

[To ka0l MmpakTUYECKOW paboTe MpeaycMaTpUBAETCS WHAMBHUAYaTbHBIN
OTYET Nepe/l MPENnoIaBaTEIMH.

Lenv uzyuenus.

IIporpamMmma mpeyCMaTpuBAaeT H3yYEHUE BAXKHEHMIIMX Pa3dEiIOB U TEM,
HEOOXOJMMBIX B MOATOTOBKE TEXHUKOB — CTPOUTENICH MO JaHHOW CHEIHaIN3alluu U
OTPAXAKIIUX COBPEMEHHbICE TEHIACHLMU B CTPOUTEIBCTBE TPAXKIAHCKUX W
ITPOMBILIJICHHBIX 3JaHUA U COOPYKECHUM.

B cootBercTBUM ¢ ®T'OC CIIO cTyneHThI 10IKHBI:

\ ymemo:

- BBIINOJIHATH TEIVIOTEXHUYECKUN PACUET OTPAXKIAIOIINX KOHCTPYKIIUH;
- BBITIOJIHATH PAacueThl HArpy30K, AEHCTBYIOIINX HA KOHCTPYKIIUH;

- CTPOUTDb PACUETHYIO CXeMY KOHCTPYKITUH 110 KOHCTPYKTHUBHOM CXEME;
- BBITIOJIHATH CTATUYECKUM pacueT;

- POBEPATH HECYIIYIO CTOCOOHOCTh KOHCTPYKIIHM;

- MOJI0UpaTh CEUEHUE JIEMEHTA OT MPUJIOKEHHBIX HArpy30K;

- BBITIOJIHATh PACcU€Thl COSAMHEHUM 2JIEMEHTOB KOHCTPYKIIUH.

3Hamb:

- BUAbl W CBOWCTBA OCHOBHBIX CTPOMTEIBHBIX MaTE€pHUATIOB, HU3ICIUNA U
KOHCTPYKLIMM, B TOM YHUCII€ NPUMEHSEMBIX IPU DJIEKTPO3AIIUTE, TEIJIO — U
3BYKOM3O0JISILIMU, OTHE3AIIMUTE, IPU CO3IAHUN PEIICHUM ISl BIAXKHBIX U MOKPBIX
MMOMEIICHN, AHTUBAaHAAIBHOM 3aIlUThl, KOHCTPYKTHBHBIC CHUCTEMBI 3JaHHMH,
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OCHOBHBIE Y3JIbl CONPSKEHUN KOHCTPYKLIMM 3JaHUN; IPUHLMUIIBI TPOCKTUPOBAHUS
CXEMBI IUIAHUPOBOYHOM OPraHn3aluy 3€MEJIbHOTO YUacTKa;

- MEXIyHapoOIHBIE CTaHAAPTHI IO TMPOCKTUPOBAHUIO CTPOUTEIHHBIX
KOHCTPYKIIMH, B nH(DOpMaIMOHHOE MojienupoBanue 3nanuii (BIM - texHomorum),
CIIOCOOBI ¥ METOJIbI TIAHUPOBAHMSI CTPOUTENBHBIX paboT (KaJeHIapHBbIC TUIAHBI,
rpadKu IPOU3BOJICTBA padOT);

- BHIbl W XapaKTCPUCTHKU CTPOHMTEIBHBIX MAIllMH, JHEPTeTUYCCKUX
YCTaHOBOK, TPAHCIIOPTHBIX CPEJICTB U APYTON TEXHUKU;

- TpeOOBaHUST HOPMATUBHBIX MTPABOBBIX aKTOB M HOPMATHUBHBIX TEXHUYECCKUX
JIOKyMEHTOB K COCTaBY, COJICPKAHUIO U 0(OPMIICHUIO MMPOSKTHOM TOKYMEHTAIINH;

- B COCTaBe€ MPOEKTa OPraHU3aI[MH CTPOUTEIHCTBA, BEJOMOCTH MOTPEOHOCTH
B CTPOMTEIIBHBIX KOHCTPYKIIHSIX, U3ICTUAX, MaTEpHaiax ¥ 000pyA0BaHUS, METO IBI
pacyera JIMHCWHBIX W CETEBBIX TPaPUKOB, TMPOCKTUPOBAHHS CTPOUTEITHLHBIX
reHepaibHbIX JIAHOB,;

- rpaduKk TOTPEOHOCTM B  OCHOBHBIX CTPOMTENBHBIX  MallIMHAX,
TPAHCIOPTHBIX CPEJCTBAX U B KaJpax CTPOUTENEH IO OCHOBHBIM KaTErOpHUSIM
OCOOEHHOCTH BBITIOJTHEHUS] CTPOUTEIBHBIX YEPTEKEH;

- rpaduyeckoe 0003HAYECHUE MATEPHAIIOB U DJIIEMEHTOB KOHCTPYKITUH;

- TpeOOBaHUSI HOPMATHBHO-TEXHUYECKON TOKyMEHTalUU Ha O(OopMIICHHUE
CTPOUTEIILHBIX YEPTEXKEMN;

- TpeOOBaHUS K DJIEMEHTaM KOHCTPYKIMS 3/1aHHsl, MOMEIIEHUS U OOLIEro
MMYIIIECTBA MHOTOKBAaPTUPHBIX KHIIBIX JIOMOB, 00YCIIOBIEHHBIX HEOOXOAUMOCTHIO
UX JIOCTYITHOCTU U COOTBETCTBHS OCOOBIM MOTPEOHOCTSIM MHBAJIUIOB.



IIpakTHyeckas padora Ne 1
Tema: Ilog0dop cTpouTeJbHBIX KOHCTPYKIMH U Pa3padoTKa HECJI0KHBIX Y3J10B
U JeTajiell KOHCTPYKTHBHbBIX 3JIEMEHTOB 31aHUI
Heab paGoTbl: HAy4YUTHh CTYJIEHTOB MOJAOUpATh CTPOUTENbHBIE KOHCTPYKIIMHU U
pa3pabaThIBaTh HECIOKHBIC Y3JIbI U JETAIH KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHUN
Xoxa padoThl

Ilpumep: Omnpenenutb BBICOTY KopoOuyaToro ceuenus (puc. 3) Oanku,
coOI01as1 CAEAYIOIIUE YCIOBHUSA:

1.1

2. h=(1,5...3,0)b — mmpuna ceuenns cocrapiser 1/(1,5...3,0) 9acTh BBICOTHI,

3. h =50t — Tonmmua cTeHKH ceueHus cocraBisieT 1/50 4acTh BEICOTEL

Jliis pelieHus 3aaud ONpeae/sieTcss MOMEHT MHEPIMH KOpoOYaToro CeueHus
OTHOCHTEIBLHO €ro TOPHM30HTAJIBHON IIEHTPAJIbHOH OCH C HCIIOJIb30BaHHEM
HapaieIbHOTO MEPEHOCa OCCH:

3 3 2 3 3 2 3
L LR Lt v

- TpeOyeMoe 3HaYEHNE MOMEHTA UHEPLINH;

X,mpe6
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—+—+——, 1€ g =—
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MOMEHT MHEPIIMHU BepTUKaia (CTEHKHU) KOpOOUATOro CEUCHUS;
t° .
Iy =<, -~ MOMEHT HHEpLMH IOpH30HTaNA (MOJIKKM) OTHOCHUTENIBHO COOCTBEHHOM

oCH;

a=h/2-t/2~=h/2- paccTossHue MeX1y OCAMH.
ITpu h=15b

th® t°h  hth* th®

t°h .
Ix:_ + =—0t—,
6 615 215 2 9

npu h=3,0b
th® t°h  hth* th® t°h,

. + +—
6 6-30 230 3 18

¢ yuetoM h =50t
hh® h*h  h* h* h* .

I, = + 3= + ~ ;
2.50 9-50° 100 1125000 100

| hh® N h*h  h' . h* _n

¥ 3.50 18-50° 150 2250000 150

4
Takum obpazom, |, = _n :
150...100
OTKYy/Ia h=4/(100...150)1, =(3,2..35}/1, .

OKOHYATEJIHLHO

hmpeﬁ = (3723!5)4“ Ix,mpeﬁ.
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BriBobI:

INPAKTHYECKASA PABOTA Ne2
Tema: BoinosiHeHHe pacyeTOB U MIPOEKTUPOBAHME CTPOUTEIbHBIX
KOHCTPYKIHUii, 0CHOBAHUI
eab padoTbI: HAYYUTH CTYJACHTOB BBINOJHEHUIO PACYETOB U MPOECKTUPOBAHUIO
CTPOUTEIIbHBIX KOHCTPYKIIUNA, OCHOBAHUN.
Xoxa padoTbl

Ilpumep: TlomoOpath cocTaBHOE KOpoOYaTOe ceueHue Oanku M3 CTAIbHOTO
mpokaTa W ONPEAENUTh €ro TEeOMETPUYECKUE XapaKTePUCTUKH, COOIroas
CIIEAYIOIINE YCIOBUS:

1.1 =30500cu* - TpebyemMoe 3HaUCHHE HHEPLIUU COCTABHOTO CEUCHUS,

X, mpeb.

2. h=(15..3,0)b- mpuHa cocTaBHOrO ceueHus coctasiser 1/(1,5...3,0) gacTp
BBICOTBHI;

3. h=(25..50)t- TOJIIIMHA CTEHKH COCTaBHOTO ce4deHHs coctaBiseT 1/(25...50)
4acTh BBICOTHI;

4, |

npeBbiath 5%, a nepenHanpspxenue — 3%;

/1 =0,95...1,03- HeIOHANPSKEHUE COCTAaBHOI'O CCYCHUS HE JTODKHO

X,mpeb X, pacu.
5. A— A, - COCTaBHOE CEUCHHUE JIOJDKHO UMETh MUHUMAJIbHYIO TUIOMIA b, T. €.
COOCTBEHHBIN BeC (Macca) OaKK IOJKEH OBITh HAMMEHBIITAM.

3amauy cieayer penarh B ONPEAeICHHON MOCIeI0BATEIbHOCTH.
1. OmnpeneneHue BLICOTHI COCTABHOTO CEUCHUS

h=(32..35)4/I, .5 =(3,2..35)4/30500 = 42,3...46,3cu

2. OnpeneneHue MUPUHBI COCTABHOTO CEUEHUS
b=h/(L5...3,0) = (42,3..46,3) /(15...3,0) =14,1...30,9cm



3. TMox6op coctaBHOro ceveHus (1BapuaHr,
puc. 4) 615

y
r;“ —
8
S X
l..J
Puc. 4 115|875 275
12[ Ne40; =0
A = 615 cM? ;1 =15220cn*; = 642cu*;

Z,=2,75cm
t =0,8cu; h[ =400mm | b[ =115mm;
h/b=400/(2-115)=1,74;  h/t=400/8=50
A=2A =2-615=123cu*;  0,7850-123=96,6x2/
Iy paee = 2l = 215220 = 30440cn*
Lt ! 1y pacs = 30500/ 30440 =1,002

4. OmnpeneneHue TreOMETPUUECKMX XapaKTEPUCTHK COCTABHOTO  CEYEHUs
(1Bapuanr)

A=123cr?; I, = 30440cn*
\/7 30440 _15.730n
123

W_
h

= 30440/(40/2) =1522cx®

|, =2(I, + Aa?)=2(642 + 61,5-8,75 )= 10701cn’

\/7 10701 g0

\ 123

y: l, 210701 _ oo s
b 23

3. I[Tox6op coctaBHOTO ceueHus (2 BapuaHt, puc. 5)
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Puc. 5
;02Ne 1)21-6x300)

[Ne20 A = 23,4cu®; 1 =1520cn” ; 1, =113en* ; 2, = 2,07
S;=52mm; h[ =200mm b[ =76MmMm,

h/b=420/(212) =198; h/t=300/6=50
A=2(A+A;)=2(23,4+0,6-30)=828cw’

e = 21+ AB% + 1,5 )= 2(113+23,4-18 93 +0,6-30° /12) =
= 19696cu*

L ! 1y paen =30500/19696 =1,549 > 1,03

X,mpeb. X, pacu.
3. ITox6op cocraBHOTO ceueHus (3 BapuaHT, puc.6)
:42Ne 1)21-10x320)
[Ne24 A =30,6cn”; I = 2990cn* ; 1, = 208em* ; 2, = 2,42cm
t =56, h[ =240mm, b[ =90mm;
h/b = 460/(260) =1,77; h/t=320/10=32
A=2(A +A;)=2(30,6+10-32)=1252cu’ 0,7850-125.2 = 983/
L poes = 21y + A2 + 1,4 )= 2(208 + 30,6 - 20,587 +1,0-32° /12) =

=31800cn*
| /1 =30500/31800 = 0,959

X,mpeb. X, pacu.
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Puc. 6 E ' ,
~ \ ﬁ 4. OnpeneneHue
y &y L < § s reOMETPUYECKUX
%‘- h XapaKTEPUCTHK COCTaBHOI'O
cedyeHus (3 BapuaHT)
A=1252cm?; I, =31800cn*

\/7 31800 =1594cm
1252

W, =S¢ =31800/(46/2) =1383c®
1, =21+ 1,5 + Asa? )= 2(2990+1,0°-32/12 +1,0-32-12,5? ) = 15985c*
\F 15985 11300
125,2
21
w o2l _2:15985 o0
Y b 26

3. Ilon6op cocraBHOTO ceyeHus (4 BapuaHTt, puc.7)
)21-9x440; -9x200)
h/b=458/218=21; h/t=440/9=489
A=2(A,+A.)=2(09-44+09-20)=1152cn’
0,7850-115,2 =90,5k2/ m
L e = 21 + 1 + A2 )=

2(0 9.44°/12+0,9%-20/12+0,9-20-22,45%) = 31660cm*
/1 =30500/31660 = 0,963

X ,mpeo6. X,pacu.
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N
A=1152cm?; |

()]
21 ,
W, = = x =31660/(45,8/ 2) =1383cn
|, =2(1,,+ Aga? +1,,)= 2(0,9°-44/12+0,9-44.10,45% +0,9-20° /12) =
=10615cm*
- - 95 _ggp,
VA V1152
21, 2.
W, =—>= 210615 _ 57400
b 218

218

4. OmnpeneneHue

ICOMCTPHUUCCKUX XAPAKTCPUCTHK

COCTaBHOI'O ceueHHUs (4 BapHaHT)
I, =31660cm*

I, = \/IX = @ =16,58cm
A 115,2

Pe3ynbTaThl pacueToB CBOASTCS B BUAC TaOJIUIIBI

Ng Coct | As | h; | by [ | Wik | Iv; | W |ly; | KT | lipes
aB [cM| M | M |cM| x |eM|eM | vy, |em | /m | [
ceuen | 2 | m | M [* |cem 4 lem Ix pac
Vst 3 3 u,

1] 2([Ne |12 1401|2330 (151510 |93|9, | 961,00
40) |3, | 0| 0 (44 22|,7|70] 1 (33|,6]| 2

0 0 3|1

2| 2([Ne |12 | 46| 26|31 |13 |15|15|12|11|98|0,95
24, |5 |0 0|8 (83,998 |30|,3|,3| 9
- |2 0 4 15 0
10x3
20)

3| 2(- |11(45|21|31|13|16|10 97| 9, |90 0,96
9%x44 |5, | 8 | 8 |66|83| 5|61 4 60|55 3
0; 2 0 8 |5

Tabauna 2
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BrIBOIEL:

IIpakTuyeckass pa6ora Ne 3

Tema: IlocTpoeHne pacueTHBIX CXeM NPOCTEHIINX KOHCTPYKIHUIA 0a710K U
KOJIOHH
Heab padoTbl: HAYYUTh CTYJIEHTOB MOCTPOCHUIO PACUETHBIX CXEM MPOCTEHIINX
KOHCTPYKITUH OAJIOK U KOJIOHH
Xoa padoTbl
3aJaHne IO BapUaHTaM:

1 BapuaHT (KOHCOJIb)

a) iJr jri
| ==
I B X/ 2
17 F i iE =t
il .:..'55./ JLI
|
]

6) I :
‘ ]
o
Myl
==
N . e
> ) f . A 1) ‘
CB s | ! e e — e
a a H=900
3 BapuaHT
hH
v i
T ol
[y
[
50, aL\L'(\j::rsﬁ, . _:_{::zgufu ", u
| r
i e

4 BapuaHT
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e e 0000
[ ] 104
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6 BapuaHT
1=l
7 BapuaHT
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8 BapuaHT (BepxHssi Oanka)
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[lepeuepTuTs W3 NpHUMeEpa KOHCTPYKTUBHYKO M TIOCTPOUTH PACUYETHYHO CXEMY

OaJIKK ¥ KOJIOHHBI B COOTBETCTBUM C YKa3aHHBIM BAPUAHTOM, COTJIACHO ITPUMEDY.

[IpuMep BBITIOTHEHNS 3aJaHUS:

ITpumep 4.1. PykoBoncTBysICh H3JI0XKEHHOH MeTOAMKOI nocrpoe-
HUWS pacyeTHOH CXeMBl, NOCTPOHTE PACYETHYIO CXEMY JUIA fepeBAHHOM
Oanku, onupawlleiics Ha nepeBAHHBIE CTOMKH M 3aKPEIUIEHHOH C Mo~
MOIIIBIO CTANTLHBIX cKOD (puc. 4.23).

FPewenue.

Ecimv npunoXuTe Kakyr-nmubo cuny F, Kak u3006pakeHO Ha pHC.
4.23, 6, TO BUHIHO, YTO JIeBasl OMNoOpa He JaeT BO3MOXHOCTH MNepemMe-
HIEHWs KOHLa GaJiky, a mpaBelii KoHel 6anKu MOXeT INnepeMeLlaTbCsl.

3HauuT, JieBasi oropa HEINMOABMIKHAs, a IMpasast noasuxkHasi. Ecou
IMPpUJIOXKWTHL CHUJTY, KakK NokKa3aHo Ha pyc. 4.23, g, To BUIIHO, YTO oba
KOHLla DasnK¥ MOTYT MNMOYTH cBODOOHO MOBEPHYTHCS HA HEKOTOPEIA
yroJ, Korna 6anka nporvbaercsi. 3To 3HayMuT, 06a KOHLIA DallKH 3a-
KperuieHsl mapHupHo. [ToaslToXxuBasa ckazaHHOE, MOXHO CHOEJIaTh
3aKJIIOYEHHE O TOM, YTO JieBasl Ornopa lUapHHPHO-HENOABHXHAA,
a npaBas — lUapHUpHO-noaBKxXxHagA. PacueTHas cxema 6anku »300-
paxeHa Ha puc. 4.23, 2. He npencrasnsier Tpyna rnpoaHajiu3HpOBaTh
OTOPHI K CO CTATHYECKON TOYKH 3PEHHS: Ha MpaBoi orope MpH MpH-
JIOXKEHHWH IMPOM3BOJIBHO HAINPABJICHHOH HArpy3km BO3HHMKAET onHA
BEPTHKAJILHAN peaKl[Ms, 2 Ha JIEBOI Oornope — HaKJIOHHAas! peakilud,
KOTOPYHK MOXHO pa3jlIoKHTh Ha JIB€ COCTABNAIONIHE ( BEPTHKAIIBHYIO
M FOPH30HTAJIBHYIO).
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Puc. 4.23. K npumepy. 4. 1. Onupanve gepesaHHOi Ganku Ha CTOHKN:
&) KoHCTpYKTHBHAR cXeMa; ), B) BOIMOXHLIE NEpeMeLleHnn Bankm;
r) pacyerHan cxema Ganxy; 1 — Ganka; 2 — crolbika; 3 — ckobei

IpakTnueckas padora Ne 4
Tema : Pacyer cTaibHOM HEHTPAJIBbHON CKATOM KOJOHHBI
Hear padoThl: HAYYUTHh CTYJECHTOB pAaCCUUTHIBATh CTAJbHYIO LIEHTPAIBHO-
CKATYyH0 KOJIOHHY
Xoxa padoThi:

Jls 3amaum Ne 1
JlanHble 1711 BBITIOJIHEHUS MPAKTHUECKOW paboThl B3ITh W3 3amadu Ne 7
JlabopaTopHo-ipakTrdeckoil padoTel Ne 3. OTCyTCTBYyIOIIME NaHHBIE B3SITh W3
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npuMepa npuBeAeHHOro Bhille. CamMo yclIoBHUE 3a7auM B3sTh U3 YCIOBUM IpuMepa
Ne 1.

Js 3agaun Ne 2

JlaHHBIE B3STh U3 YCIOBUI OJMHAKOBBIC JIJI1 BCEX BApUAHTOB.

IIpuMep BbINoJHEeHNs 3a0aun Ne 1

Hcnonb3ys naHHbIE TPUMEpPA K IpakTU4YecKoil padbote Ne 3, paccuuTaTh CTaIbHYIO

KOJIOHHY JJIA 37aHusl Mara3uHa. KoJOHHA BBINIOJIHEHA U3 IPOKATHOTO JIBYyTaBpa C
napajulenbHBIMUA TpaHsMu 1moiok. Harpyska N=566,48xH (paktuueckun Harpy3ku
OTBECA CTAJIBHBIX OAJIOK M CTAJIbHON KOJOHHBI MEHbILIE, YEM Harpy3KH, B3STHIE I10
npuMepy 7, B KOTOPOM Harpys3Ky OINpeAeieHbl OT Beca jKeIe300€TOHHBIX OaJloK U
KHPIIMYHOUW KOJIOHHBI, HO JUJISl CPABHEHUS PE3YJIbTATOB PAacyeTOB B IpuMmepax 5.1,
5.2, 5.3, 5.4 Harpy3KH OPUHSTHI OJITUHAKOBBIMU).

KoaddummenT HagexHOCTH 1O OTBETCTBEHHOCTH NpUHUMaeM Y, = 0,95; Harpy3ka
C y4eTOM K03 PULIMEHTa HAJEKHOCTH MO OTBETCTBEHHOCTH

N= 566,48 0,95 = 538,16 kH.

KononHa (akThuecku BBIMIOJIHSAETCS BBICOTOM B JiBa 3Taka, HO pacueTHas JJIMHA
IPUHUMAETCS PpABHOM BBICOTE OJHOIO J3TaXKa, TaK KaK YYHUTBIBACTCS €€
3aKpEIUICHUE B MEPEeKPBITHH lef =3,6 M. pacueTHas cxema KOJIOHHBI U €€ CEYCHUE
MIPUBEAECHBI 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 xoHcTpykiumii 1o Tadauue 50 CHull 11-23-81°; konoHHBI
OTHOCATCA K Tpynne KoHcTpykiwuit 3. [Ipunumaem crams C245 mo 'OCT 27772-88
MpUHUMAsT CTallb, CIENYET YYUTHIBATh, BBHITIONHICTCS M3 3TOM CTaJlb MPOKAT WITU
HET, TaK KaK 3adacTyl0 OIPEACICHHBIH BHJ MpOKaTa IPOU3BOJIUTCI W3
OTpaHUYCHHBIX TUTIOB cTajier (cM. [Ipunoxxenue 1, Tabi. 2).
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2. OmnpenenseM pacueTHOE CONMPOTUBIIEHWE CTA MO TabmuIe 2.2, YYUTHIBAS,
YTO JBYTaBP OTHOCUTCS K (DPACOHHOMY MPOKATY, U MPEIBAPUTEIHHO 3a/1aBIINCh €T0
tomuHoM t 1o 20 mMm, Ry =240 MIla = 24 kH/cM?.

3. [Ipu pacuerax Ha yCTOMYMBOCTH MpPUHHUMAaEM KOIPQPUIMEHT YyCIOBUS
paboter y. = 1 (tabm. 2.3). 3amaemcs THOKOCTBIO KOJOHHBI A = 100, 9TO
COOTBETCTBYET KOI(PUIIMEHTY TMpomoiabHOoro mi3ruba ¢ = 0,542 (tabn. 5.3).
OnpenensieM TpeOyeMyto MI0MIAb:

N _ 53816

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

=41,37cm?.

4. OmnpenensieM TpeOyeMbli MUHUMAIBHBIM paanyc WHEpHUU (MO 3aJaHHOU
rubkoctr A = 100): A= 46,08 cm?; i=1/L =360/100 = 3,6 cm.

5. [To Tpebyemoil miomaau ¥ paanyCy HHEPUUHU TMMOAOUpacM JBYTaBp IO
COPTaMEHTY JBYTaBpOB C TMapajUIeNbHBIMH TpaHSAMHU TOJOK. bimke Bcero
noaxoaut ayraBp 2311, xOTOpsld MMEET CHEAYIOIIME XAPAKTEPUCTUKHU: A =
46,08 cm?; ix=9?62 cM; iy = 3,67 cwm.

e OrmpenensieM HauOONBIIYI0  (AaKTHUECKYI0 THOKOCTh (HauOoJbIas
rMOKOCTh Oy/J€T OTHOCHUTEIIBHO OCH Y-y, TaK KakK pajJuyCc HHEpLUUU
OTHOCHUTENIFHO OCH Y-y MEHBIIIE Paguyca HHEPIIMH OTHOCUTEIBHO OCH X-X, &
pacyeTHbIC JUTMHBI OTHOCUTEIBHO ATHX OCEH OJTMHAKOBBI):

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

e [lo wHauOospmielt THUOKOCTH, ompenenseM (akTUYEeCKOe 3HAUYCHUE
kodhduIreHTa MpoI0JIbHOTO U3rnba, ¢ uHTepnoisaiuen ¢ = 0,556 (cm.
Ta071.5.3);

e [IpoBepsiem ycnoBue, 4TOObI THOKOCTH OblIa HE OOJIbLIE MpPEaeIbHOU
rubkoctu, ycranosnenHoii CHull 11-23-81°. JInst OCHOBHBIX KOJIOHH
npenenbHas TMOKOCTh omnpeaensercs mo GopMmyne Appen = 180 - 60a (cm.
Tabn. 5.4), rne a = N/pARyy. = 538,16 146,08 24 -1 = 0,875 > 0,5;

e [IpoBepsieM yCTOMUYHUBOCTb:

N 538,16

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

BriBoa: Hecymas ciocoOHOCTh CTepKHA KOJOHH oOecrieueHa. [Ipunumaem
B KayecTBe cTepkHs apytasp 231111.
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IIpakTuyeckas padora Ne 5
Tema: Pacuer nepeBAHHON HEHTPAJIBLHON CXKATOU CTOMKM.
Leap padoThl: HAYYUTH CTYJEHTOB PACCUUTHIBATH JIEPEBSHHYIO LIEHTPAJIBHO-
CXKAaTYIO CTOMKY.
Xoxa padoTbl

s 3apayu Ne 1
JlanHble [ BBINOJHEHUS MPAKTHYECKOW padoThl B3ATh M3 3amaun Ne 7

JlabopaTopHo-nipakTHdeckoil paboTsl Ne 2. OTCYTCTBYIOIIME JaHHBIE B3SITh W3
npuMepa Ne 1. Camo ycnoBue 3agauu B3Th U3 ycioBui npumepa Ne 5.4 Ha crp.
151 yuebnuka CerkoB B.U., Cepoun E.I1. Crpoutenbubie koHCcTpyKIuu 2005T.

IIpumep BoinoJHeHus 3axaun Ne 1

Ucnons3yst nmanHbie npumepa 3.7, momo0OpaTh CeUYEHUE LEHTPAIbHO-CKATOU
CTOMKM (KOJIOHHBI), BBITIOJTHEHHOW W3 IEIbHOM JpeBeCHHBbI. MaTepuan: COCHa,
copt 1. Ceuenne konoHHBI — Opyc (puc. 5.37).

[Ipumeuanue. [lepeBsiHHAsg cTOMKa s MPEIJIOKEHHOro B mpuMmepe 3.7 Tuma
31aHUS, €CTECTBEHHO, HE MMEET CMBICJIA U JaXKe HEAOMYCTHMa C TOYKU 3PEHUS
TpeOOBaHMM, TMPEABABISAEMbIX K TaKUM 3JaHUSIM U HUX KOHCTPYKIUSM
(IpOTHUBOMOKAPHBIX, KAMMUTAILHOCTH U T.1I.).

Harpysku Ttakke MeEHbIE, YeM MpU KUPNHUYHOW KOJIOHHE. BapuaHT cToMKH
(KOJIOHHBI) W3 JPEBECHHbl MPHUBEIACH HCKIIOYUTEIBHO B YUYEOHBIX IENSIX IS
CPaBHUTEIHHON OIEHKU MPOYHOCTHBIX CBOMCTB MAaTEePUAIIOB, KOTOPAsi MOKET OBIThH
MI0JIOKEHA B OCHOBY 3KOHOMMYECKHX CPAaBHEHUI 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. I'lo Ta6n. 2.4 onpenensieM pacyeTHOE COIPOTHERIIEHHE IPEBECH-
HBI cXaTtuio: R, = 16 MIla = 1,6 kH/cMm? (npensapUTensHO TIpUHUMAS
LIMPHHY K BHICOTY ceyeHus bonplie 13 cMm). .

2. KoadrpuimeHTH yenoBHst paboTe B COOTBETCTBMU € TpeGoOBaHM -
simu 1. 3.2 CHwulI1 I1-25-80 npyHyMaeM paBHHIMHM €OWHHILIE.

3. 3amaemMcs Ko pHIHEeHTOM NponoikHOTO H3rkba ¢ = 0,8 u onpe-
nensieM TpebyeMylo ruioIank ced4eHUs U3 (popMYJIEl YCTOHYHBOCTH

_ N 53816 _ .
F.. oR ~0,8-1,6 420,4 cm2,
4. IlpuHumaem ¢ yueroMm coprameHTa ([Ipunoxenue 2) ceyenme
6pyca bh = 200%250 cM, dakTHYecKas TUiomanL cedetmst F= 500 cm?;
KOJIOHHA HE MMEET BPe30K B PacYeTHOM CeYeHWH, MO3TOMY pacyeTHas
Toans ceyenus F,,., paBHa molliaan ceyeHus Gpyrro Fg,= 500 oM.

| ¥
xX x
_;;L.ﬂ.- .,:
0 4"\7
1y

Puc. 5.37. CevyeHwe nepesaHHON KOMOHHE — K npymepy 5.4

5. OnpenensieM paguychl MHEPLIMM OTHOCHUTENIBHO IJIABHBIX Oceil
(Tabn. 5.2):

r,=0,289h=0,289-25=17,23 cm;

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

6y. Haxonum rubkocts v Ko3axpHLIMEHT NpoioJibHOro u3rkba, uc-
TOJIBE3Ys1 MEHBILUHH 10 BEJIMYHHE paIHyc MHEPLIMH, TIoNy4yaeM Gonkllee
3HayeHHue rmbkocTv: A = I/, = 360/5,78 = 62,3; onpenensieM npenesib-
HYI0 THOKOCTD: JUIA KOJIOHH A, = 120 (Tabn. 14 CHwulIl 11-25-80).
I'mbKoCTh KOJIOHHH B IpeieJlax HOPMBL, TaK Kak (pakThyeckas rub-
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 yCTOHYHBOCTE:

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 pa30OMBKH MO BAPHAHTAM.




INopoGpare ceyeHye AepeBIHHOM CTOMKH M3 Bpyca; cToiiKa LWapHUp-
HO 3aKperuieHa Mo KOHLIaM, JyTHHa cToiikH [=2,0 M. Harpyska npuno-
JEHAa Io LEHTpY TsoKecTH cedeHus, N= 15 kH. KoadpuumeHT Hanex-

HOCTH 10 OTBETCTBEHHOCTH ¥, = 0,9. Marepuan: G6epesa; copr 2. Temne-
PaTypPHO-BJAXHOCTHEIE YCIOBHUA 3KcIutyataumy B2 (3kcrmyaranus Ha
OTKPBITOM BO3IyXe B HOPMAIBHO# 30He, [UH 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.

3agauya Ne 3 0e3 pa3sOMBKM 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 NWIOMATEPHANOB AN [epeBAHHbIX
KoHCTPpYKUwH no NMOCT 244454-BD

Tonupma, LiMpuHa, MM

S 100 125 150 175 200 225 250
19 100 | 125 | 150 & w - -
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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Tatmwya 5.2
DopMynsl ANA ONpeneneHvs XapaxKTepMcTVK CeYeHuil

f : e oo AT xr:'*\\
x :ﬂ‘g ER— %l: i XE//A “Q'
- { —
Ceuenne 7 24 _ W ¥
anemMeHTa . v y: l d l
b | 6 ] D =
2
A bh bh D D _nd’
4 4 4
L b L nD? ¥ nd*
12 12 64 64 64
I hb> b n DA nD!  nd
¥ —_— —_— — ————
12 12 64 64 64
iy 0,289h 0,289 0,25D 0,257 - a2
B 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

IIpakTnuyeckas padora Ne 6
Tema: Pacuer xej1e300e TOHHOM KOJIOHHBI €O CJIYYalHBIM IKCHEHTPUCUTETOM
Heab padoTbi: HAYYUTH CTYJEHTOB PACCUUTHIBATH JKEJI€300€TOHHBIE KOJIOHHBI CO
CIIy4alHbIM DKCLEHTPHUCHUTETOM.
Xox paboThi:

3amaua Ne 1.
BrImonHuTh 3amady B C HHMXKE MPUBEACHHBIMU YCIOBHSIMU B COOTBETCTBHM 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 kejie300eTOHHOM KooHHBL.) Harpy3ky Ha KOJOHHY coOupaeM
C YYETOM €€ Beca, KOTOPBIA OTJIMYAETCs OT Beca KUPIUYHOU KOJOHHBI. Harpyska
MPUIOKEHA CO CIIyYailHBIM dKCIEHTpUCUTETOM. [I[prHHMaeM cedeHne KoJoHHbI bh
=350 « 350 MM, apMUPOBAHUE CUMMETPUYHOE, T.€. INIONIAA CEYEHUN apMaTypbl
paBusl A S =A' S . Bricora xonmonust H = 7,5 m (cm. puc. 3.1). Koadpduument
HAJISKHOCTHU TI0 OTBETCTBEHHOCTH Yn= 0,95.

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. OnpenensiemM pacyeTHYIO JUTHHY KOJIOHHBI; pacyeTHas [UTHHa KO-
JIOHHBI TIPUHUMAETCH 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:
ly/h=360/30 =12 < 20;
N/N=428,55/535,52=0,8.

5. Ilo Tabn. 5.6 onpenensaemM sHayeHHe KOIMDMPHUIIMEHTOB @, Qu;

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

6. 3anaslumch 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(WpHMUMEHT NPOACTBHONO H3rHba:

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

8. Onpenensiem TpebyeMyo TUIOIIANEL APMAaTYPHI:

N 518 51
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 PACYeTHHIX JUTHHAX ceyeHHs KOJIOHH TIONTY4aloTCS pasHbl-
MH. HanMeHbiniee ceueHre MMeeT CTalbHas KOJIOHHA, Hanbosbllee
ceueHe UMeET KOJIOHHA, BHITIONTHEHHAs 3 HeapMHUPOBAHHOI KMPITHY-
Hoit Knanku. CeueHyie IEpeBIHHOMN KOJIOHHBI MEHBIIE, YEM CEYEHHS
KOJIOHH, BHITIOJTHEHHBIX M3 XeJie3006eToHa M KMPITHYHO# KITAIKH.

|
-l —k 1-1
S Al - 2216 A-1Il
1 - 4
i /
Ny
=
(=]
1 1 < | =
: ]
/
=]
A~ 2016 A-NI 20 |
A 300
d,,,— @4 Bp-1
Puc. 5.38. K npwmepy 5.5
Tabmiya 5.10

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

Xenezo- |HeapmmposaHHan | ApMMPOBaHHAn
5 6GeToH Knaaxa Knaaxa -
= ]
a o
5 g o
E @
= 2 g
Knacc/ C245 |B20 | A-lI M100 | M100 | Cocwa,
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|535,52kH 538,16kH 538,16kH 538,16xH

lMpumeyanue. MpoueHT apMUpOBaHKUA B Xene300e TOHHOH KONOHHE ONpeneNseTCA
1o OTHOLIEHMIO TUIoLaneil apMarypel K nnowany beroHa m coctaenser 0,89 %;
B apPMHPOBaHHOM KMPIHYHOM cTO16€ NpOLEeHT apMHUPOBAHKNA ONPENeNAeTCHA Kak oT-
HOLIeHHe 06BLeMa apMaTypel K 06BeMy KMpIHYHO#H Knaaku m coctaenser 0,284 %.

3agaya Ne 2 OHO ycinoBHE 1JIsl BCEX BAPUAHTOB
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3anaua 5.8.

IMonobpaTh Ky1acc apMaTyphbl M IMaMeTPhI TIolepeuHBIX CTepXHei
JUns xeJie300eTOHHO# KOJIOHHBL, ONpelle/TUThE MX 1IAar, ecJM Mpoao)ib-
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 Hecymyo crocoOHOCTE Xele300eTOHHOM KOJIOHHH,
Ha KOTOpYy1o jieiicTteyeT Harpy3ska N= 250 kH. Harpy3ka npunoxeHa

CO cly4yaiHBIM 3KCLEHTPHCHTETOM; JUTMTENbHAA 4acTh Harpy3Ku
N,= 125 xH; koaddH1HeHT HaNneXXHOCTH IO OTBeTCTBEHHOCTH ¥y, = 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*

PacyeTHsie CONPOTUENEHWA apMaTyphi
ANE NpefenkHLIX COCTOAHMIA NePROA
rpynnei, MMNa
CrepxHesan HopmatuBHbie - pre————
apmarypa CONPOTHBENEHWSA pa " R.
Knaccoe R.. = Ry NPOACNLHOM nonepeyHoi
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
A-V 788 680 545 500
Bp-1 omamMeTpom
3-5mMMm 490 410 290** 375

* B cBapHBIX KapKacax 11 XOMYTOB K3 apmaTtypel knacca A-I11, nuameTp KoTopbix
MeHBILEe '/, nHaMeTpa NPONONBHBIX CTEPXHEH, 3SHAYEHHSA Rﬂ MPHHHMAIOTCA PABHEI-
MH 255 MTIla.

** I'pH NpHMEHECHHH NMPOBONOKH B BA3aHBIX KapKacax R" CHAELYET MPUHHMMATE PaB-
HBIM 325 MIMa.



Ta6nuya 5.6
3uaueHun Ko3PPULMEHTOR Q, U ¢,
L/h
N./N 6 8 10 12 14 16 18 20
KoadppuumeHT ¢,
0 093 | 092 | 091 | 00 | 089 | 086 | 0,83 | 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'O
cT0J10a
Leab padoThl: HAYYUTH CTYJAECHTOB PACCUUTHIBATh KUPIUYHBIN [IEHTPAIbHO
CKaThld HEAPMUPOBAHHBIN CTOJIO
Xoxa pabdorhbi:

3agaua Ne 1.

BpinonHUTE 3amady € HUWKE NPUBEACHHBIMH YCIOBUSIMHU B COOTBETCTBUU C
npuMepoM 5.2 ydueOHHKa MPUBEICHHOTO 32 YCIOBUSIMU 33J1a4H.

JlanHbie:

Hcnonb3yst naHHble 3a7a4d 7 TpakTUdeckodl paboTbl Ne2, momoOparh cedeHue
LEHTPAJIIBHO-C)KATOM  KOJIOHHBI,  BBINIOJIHEHHOM W3  Kupnuya. PacueTHoe
npogosnbHoe cxumatomee ycunue N kH. Koadduument HagexHoctn 1o
OTBETCTBEHHOCTH Y,, = 0,95; ¢ yuerom koddpdunmenta N kH. IIpunsra pacuernas
CX€Ma C MIAPHUPHBIM OMUPAHUEM KOHIIOB CTEPXKHS KOJIOHHBI (cM. puc. 5.35, a).
[Tpu Takoi pacueTHON cXxeMe pacueTHas JUIMHA paBHA BbicoTe aTtaxa lp = H= 4,2
M.
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f,ar‘—" 4,2

o 4
i

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 NMpoaoabHOro 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



[To apxuTeKTypHBIM COOOpaKEHHUSM TpPeOyeTCsS YMEHBIIUTh CEUYECHHUE KOJOHHBI,
KOTOpasi paccuuTana B npumepe S5.2. [Ipunsato cedenue S510X510 MM, KOJOHHY
BBINIOJIHSEM U3 TIOJHOTENIOrO IIMHSHOTO KUpIKYa IMIACTHYECKOTO MPECCOBaHUS
MapKkyd COIJIaCHO BapHaHTa W IIEMEHTHO-U3BECTKOBOIO  PAacTBOpa  COIJIACHO
BapuaHTa (TaK Kak pa3Mepbl CEUEHHUSI YMEHBIIWINA U €CTh TaKash BO3MOXHOCTb,
yYBEJIMYMBAEM MapKy pacTBOpa MO CPABHEHUIO C JaHHBIMU ITpuMepa 5.2).

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
Mapka 150 150 125 125
kuprnnya, M
Mapka 100 150 100 150
pactBOopa, M

ITpumep 5.3. Io apxUTeKTYpHEIM cOOBpaXXeHUsIM TpebyeTcsl yMeHb-
LIWTH ceyeHHe KOJIOHHBI, KoTopasi paccyMTaHa B ripumepe 5.2. [pu-
HATO ceyeHHe 510x 510 MM, KONOHHY BBITIONHAEM M3 TTOJIHOTEJIOIO
ITHHSHOIO KUPITHYA IU1acTHYecKoro npeccosaHus Mapku M100 u ue-
MeHTHO-M3BecTKoBoro pacteopa M100 (tak kak pasmepsl ceueHHS
YMEHBIWIN H €CTh TaKasi BO3MOXHOCTD, YBEJTWYMBAEM MApKy pacTBopa
0 CpaBHEHHUIO ¢ JaHHBIMH IpuMepa 5.2). PacueTHoe cOnpoTHRIEHHE
cXaTHIo KJiank R= 1,8 MITa= 0,18 kH/cm? (Tabin. 2.10), ynpyrasi xa-
pakTepucTHKa o = 1000 (Tabn. 5.7).

Peuenue.

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¢pHIHeHT yciioBus pabotnl v, = 0,8.

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

A= lo/h=360/51=7.0.
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3. Onpenensem KoachdHuiumueHT npomoibHoro usruba ¢ =0,94
(Tabmn. 5.8).

4. KoadpymeHT m = 1, Tak Kak MeHBLUHH pasmep ceveHist h > 30 cm.

5. Hecymas criocobHOCTE KMPITMYHOTO CTONI0a

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, =490-0,6 =294 MIla=29,4 kH/cMm".

8. Haxonum oTHOLUEHHE:

a= N/P=538,16/332,48 = 1,62,
KOTOpOE TMOKA3LIBAET, BO CKOJIBKO pa3 Clie/lyeT YBeJIMYMTh pacyeTHOe
COTPOTUBJICHHE JJIA obecrieYeHUs MTPOYHOCTH.

9. OnpenensieM TpebyemMoe pacyeTHoe CONPOTURIIEHHE apMHUPOBaH-
HOM KIagKu:

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

10. TIpupaBHHBaeM NoJIy4EHHOE 3HAYEHME K (hOpPMYJIE pacyeTHOTO
COTIPOTHBJIEHHS:

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

R,=0,27=R + =5 0,18-0,8+ 100
M3 M0JIy4€HHOI0 COOTHOLLIEHHS onpenesieM TpebyeMblil IIPOLIEHT ap-
MMPOBaHUA JL:

_ (R, —Ry)100 (0,27-0,18-0,8)-100

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

11. HaxomumM TpebyeMblii LIar cTepxxHeit apMatypsl (pasMephl sYei-
KH) B CETKE U3 YpaBHEHHUS

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

. 24,100 2-0,071-100

Th) 0,27-7,7

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

=0,266%:;

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

=Hu.|{|0= 2-0,071 -100=0.284
H="s 65-7.7 »284%.

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,B+2‘29*l"£'234 0,455 KH/ oM.

16. ITo Ta6n. 5.8 onpenensiem Ko pHIMEHT NMpoAoIBHOIO U3ruba,
YYMTHIBas TOJIydeHHOE 3HAYEHHE YIPYTOM XapaKTEPUCTHKH Oy = 633
W THOKoCTH A, = 7,0; ¢ uHTepnionsiumeit ¢ =0,904.

17. ITpoBepsieM HecylIyiO crIOCOOHOCTB,

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

BuiBoa. Hecyuias criocobHocTb obecrieyena. [IpuHuMaeM KooH-
HY ceuyeHMeM 510x510 MM M3 KMprnMya IJIMHAHOIO IUIACTHYECKOIO
npeccosaHusa M 100 Ha nemMeHTHO-H3BecTKOBOM pacTteope M 100, ap-
MMPOBaHHYI0 CETKAMM B KAX/IOM psiTy KMPITHYHOM Kiagku. CeTkH Bhi-
MoJIHEHB! W3 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
~
25
530

Jtﬁ
I
et
Hr
IS

33



IIpakTnueckas padora Ne 8
Tema: Pacuer cTagbHO# 0aJKH
Leab padoThl: HAYYUTH CTYJEHTOB PACCUUTHIBATH CTAIBHYIO OaKy
Xoxa padoThl
3amaya Ne 1.

[lo nmamupiM 3amaun 7 mpakTHueckod pabotel No 2 paccuumrtaTh Oanky
NEPEKPBITHS, BBINOJHEHHYIO M3 IpoKaTHOro AsytaBpa (puc.7.71). Ilpundaro, 4rto
Oasika omupaeTcss Ha MWICTPY M CTANbHYIO KOJOHHY (pacCUMTaHHYIO B
npakTudeckoi padote No 4).

Harpysky Ha Oanky codupaem c rpy30Bo# miomaay aauHoi Lo = 6,0 M (cMm.
puc. 3.3). Harpy3ka Ha METp
Q" noxpwrns B35ITh U3 Tabmuipl 1. COOCTBEHHBIM BeC TMOTOHHOTO MeTpa OaiKu
OPUEHTUPOBOYHO NpUHUMAEM §"sama = 0,50 kH/M; Y= 1,05;
= 0"%amu™ Y'=0,50%1,05 = 0,53 xH/m.

KoaddummeHT HaaeKHOCTH 10 OTBETCTBEHHOCTH Y = 0,95.

2,
226

KBaJPaTHBIN IIEPEKPBITUSA

n .
q HEPEKPHITUS 1

g Oanku

ff!ffffx‘/lffx’f;’ff/f/d CITIIIIIS 2 TIPS TIIITY.
_J?; —1125

, (2
~150-200-14 Mm |
M|

1 !

ly=4500 2

L 4

1= 4500 it

e

Puc. 7.71. K npumepy 7.1 — cxema onupatmua 6ankM Ha MAnacTpy ¥ CTansHyo
KOMOHHY; 38 OCHOBY B3AT npwmep 3.7 (cm. puc. 3.3, 3.4); I, — pacyerHan ammHa
Ganxu (PacCTOAHME OT LHeHTPa Nnowaaxm onupanma banku Ha Nnesoi onope [o

LIEHTPa MIOLWaAKH OMAPaHMS Ha NPasoii onope)

1 BapuaHT 2 BapuaHT 3 BapUaHT 4 BapuaHT
aneperBITI/ISI 9,22 9,27 9,01 9,15
o [L— 10,43 10,64 10,52 10,67

3agauyy pemiuTH B COOTBETCTBHH C mpumepoMm 7.1

34



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; 38 OCHOBY B3AT nphmep 3.7 (cm. puc. 3.3, 3.4); I, — pacvetnan nnmxa
Ganxy (PacCTORHME OT LEHTPAE NNOWAnKH onupaHna Ganku Ha Nesoi onope Oo
LEHTPE NAoWAanxKy onMpanna Ha npasoi onope)

Pewerue.

1. OnpenensieM Harpy3Ky, JeHCTBYIONLYIO Ha TOTOHHEIH MeTp OaTKu:

® HOpMaTHBHas Harpy3ka

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

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

gi1=q - P'l+pi=5498-4,0-6,0+1,4-6,0=39,38 xkH/m=
=0,3938 kH/cm;

® pacueTHas Harpy3kKa

9 = Goepexpurwshp T Zoann = 10,586 + 0,53 = 64,01 kH/m;

® pacyeTHasi Harpy3kKa c y4yeToM KoahduilneHTa HaJeXXHOCTH Mo
OTBETCTBEHHOCTH ¥, = 0,95

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



2. INpHHMMaeM npenBapUTENIBHO pa3Mepbl ONOPHOI TUIACTHHEI H
onopHoro pebpa 6anky K onpegensaeM ee pac4eTHYIO JUTHHY:

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

3. VcranarnuBaeM pacueTHYIO cxeMy (puc. 7.72) u onpenensemM
MAKCHMAaJIBHYIO MONepeYHyIo CHJTY  MAKCHMAaJIbHBIH MOMEHT:

/E

L] | mopa«0»

g Smopa «M»
My axc
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
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Ry.=0,58Ry.=0,58-24.0,9=12,53 KH/(:M1 (R.=0,58R, — pacuer-
HOE COMPOTHBJIEHHE CABUTY); T =4, 21 kH/cMm? < Ry.= 12,53 kH/em?;
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 nporuda B COOTBETCTBHH C 3CTETHKO-IICHXOJIOTHYECKH-
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;

2-1 3amada s sapuanTos 1, 3
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3anaua 7.1. OnpenenuTs Hecylyo cnocoOHOCTE cTabHOM GanmKy
nepekpulTHS (Kakoil narnbaoimit MoMeHT oHa criocobHa BOCNIPHUHM-
MaTh U3 YCIIOBHIA MPOYHOCTH), BLINOJIHEHHO# 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—s1 3axaya aJisi BApMAHTOB 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. 1. CepOun CtpouTtenbHble KOHCTPYKIIMH
2005

[Ipunoxenus:
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Tabnwya. 3.3

BpemeHHbie HOPMATHEHLIE HarPY3KW Ha NepPexpbLiTUR
(vsenevenne w3 tabn. 3 CHuN2.01.07-85%)

HopmaTvBHOE 3HaueHne
3paHuA ¥ NOMELLEHVR Harpysokp,, kfMa

nonHoe NOHHWXEHHDE

1. KBapTHpbi XHUNbIX 30aHWA; cnansHbe 1.5 0,3

NOMELLEHWA; NanaTkl HoNEHWUL]

2. CnyxebHble NOMELLEHHA AAMUHUCTPATHBHOIO 2,0 1,0

NepcoHana; KNaccHsLIe NnoMeLLeHns; ObLITOBLIE

NOMELLEHWF

3. 3anui:
YUTANEHBIE 2,0 0,7
obepeHHBIe 3,0 1.0
cobpaHuit 4.0 14
TOpPrOBLIE, BLICTABOYHLIE He meHee 4,0 | He menee 1,4

4. YepaayHuie NOMELLEHUA 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 KOHCTPYKLUNAX N COOPYKEHNAX
VCIOBHA HPHMCHEHHR CTAUIM IIPH pacycTHOH TeMueparype, "C
Mapka eTann nio (= 45 I 45>1 255 [ r<-35
TOCT 535, L% YU KOHCTPYKUHI
rocram rOCT 14637 TOCT28! T3 13 [a] 1 T 2 [ 3 [al 1 [ 2 3 Z
C23s Cr3kn2, Cr3nc2 — — + + — — —_ | — —_— —_ —_ —_
C245 Cr3ncs — + x | —1] — —_ -+ | = — — +
C255, C285 Cr3cns + X X —_ —_ —_ —_ + —_ —_ —_ +
3 1 1 3 3 1 4 4 2umu3
4 172C vy - - | — - Yy - — | = - —
€345, C375 09 2|3 |3 212 4 5115 | Tumiz
-
Obgsnavenus, npukamsie é matiaye B.1:
IHAK «+) OIHAYAET, UTO NAHHYIO CTATE CICLYET P b; IHAK «—» T, YTO IAHHYI0 CTA/b HE CNEAYET MPUMERATS; SHAK «X» OIHAYAET, YTO JAHHYI0 CTATL  MOMKHO NPHMEHATL TIpH
COOTBETCTBYIOLIEM KOM .
Mpumevanua
1 [ina cranu C345 u 091 2C nanwl KaTeroprt TpeGuBanuii No ynapHoi BASKOCTH COOTBETCTREHHO B uncnuTene no 'OCT 27772, s snamenarene — no FOCT 19281.
2 [MPOKET H3 CTAIH € NPEENOM TEKyuecTH R,, 2 390 HmM’ cuenyer namauans cornacwo tpeGosanmnm tabuvu B3 u B.4
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Tabnaumuya 2.2

Waanevyenne u3 tabn. 51 CHuN 11-23-81"*

Crans | TonuwmHa HopmaTtuexoe conpoTMeneHnMe npoxara, MMa PacveTnoe conpoTuenenne npoxara, Mfa
R = NUCTOBOro daconHoro nucToBsoro dacouHoro
WHPOKONONOCHOTO LWIMPOKONONOCHOrO
yHWBEpCanbHOro YHUBEPCANLHOro
Ry 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 DnemeHTh KOHCTPYKLMA ycnoeuii
paboTm Y.
*=—= e —— = =1
1 |CnnowHeie 6ankm 1 cxaTtble aneMeHTs Gepm NepexpoIThid 0,9

noa3anaMu TeaTpos, knyGoB, KWHOTeaTpoB, Noa TpUbyHamw,
Nnoa NOMELLEHWAMK MarasvHoB, KHUMOXPaHWIWLL M apXvBoB
M T.N. NpU BECe nepexpuiTuid, pasHoMm uwnu 6onswem spe-

MEHHO Harpyaku

2 |KononHe! o6LIECTBEHHLIX 303HWIA W ONOP BOAOHANOPHLIX 0,95
Gawen

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

COCTABHOIO TABPOBOro CEYE€HWA W3 YroNKOB CBAPHLIX hepMm
NOKPLITUA M NepexpeITMiA (HanpuMep, CTPONWNBHBIX W
aHanorvyHeix UM pepm) npr rmbroctm A > 60

4 |CnnowHbie 6ankM npy pacyerax Ha obLylo YCTONYMBOCTL 0,95
npugs <1,0

5 |3arsxxm, TAMKM, OTTAXKKW, NOABECKW, BLINONHEHHLIE M3 NPO- 0,9
KATHOM CTanM

€ |OnemMeHTH CTEPXHEBLIX KOHCTPYKUWHR NOKpLITWA W nepe-
KPbITWA:
a) exaTsie (3a MCKMIDYEHNEM 3aMKHY ThIX TPYOUATRIX CeYeHWR) 0,95
Npw pacyYyeTax Ha yCToWYMBOCTE
6) pacTAHYTEIE B CBAPHBIX KOHCTPYKLMAX 0,95
B) PACTAHYTHIE, CXATHIE, 3 TAKKE CTHIKOBLIE HaKknaaku B 6on- 1,05

TOBbIX KOHCTPYKLMAX (KpOME KOHCTPYKLMIA 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 CnpaBoyHblie BeNHYHHB 4NN 0Cei g

TE i — .1}

E § E g H tsi 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 | 245,6 | 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

Moo oMm
cnonan

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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Tabmya 7.4
NpenensHbie NPornbsl B COOTBETCTEBMU C SCTETUKO-NCUXONONMHECKMMM
TpebosanmaMu (waanevenre ws 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

IIpakTnueckast padora Ne 9
Tema: Pacuer 1epeBsiHHOI 0aJIKKN
Heab: HAYYUTH CTYIEHTOB PACCUUTHIBATH JIEPEBSIHHYIO OAIKY
Xoa padoThi:
3agaua Ne 1.

[TonoOpath ceueHue nepeBsSIHHON OalKu sl MepeKkpbIThs MarasuHa. CocTaB
NepeKphITUs (YCIOBHO) JJIsl CPABHEHHSI C pACUETOM CTaJIbHOW OalKK OCTaBJISIEM IO
nauHbM 3anaun 7 Ilpaxrtuueckoit pabGoter Ne 2. Harpyska Ha 1 M? mepekpbiTus
Q" nepexporrns;  O"noxpwrns B3ATH M3 Tabmuubl 1. Koadduument HanexHOCTH 110
oTrBeTcTBeHHOCTH Y, = 0,95. Jlnmuna rpy3oBoit miomanu Ly, = 6 M. Onupanue
OaJIK{ BBITIOTHSEM Ha MIIBICTPY U JEPEBIHHYIO KOJIOHHY (puc. 7.73).

4500

Pue. 7.73. Cxema ornuparms Gankiy

1 BapuaHT 2 BapHaHT 3 BapuaHT 4 BapuaHT
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0" nepexpoirus 9,22 9,27 9,01 9,15

Onepexpurms 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.

KoadduiimeHT HaeXKHOCTH 10 OTBETCTBEHHOCTH ¥, = 0,95. Jlnuna rpy-
30BO# Towamu /i, = 6 M. Ormpanue 6anKH BHITIONHAEM Ha IMHJISICTPY
 JIEPEBSIHHYIO KONOHHY (puc. 7.73).

Pewernue.

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

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

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

G = Grepexpurrshp + Zoamen = 10,58 -6 4+ 0,39 = 63,87 kH/m;

pacyeTHasi Harpy3Ka ¢ yuetoM KoadduipeHTa HaneXXHOCTH 1o 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 xH/cm%; pacueTHOE CONPOTHBIIEHHE CKATLIBAHKIO
R, =1,8 MINa=0,18 kH/cM? (Tabn. 2.4).

7. Onpenensiem TpeOyeMblii MOMEHT CONPOTHBIIEHHMS:

W,= M/R, = 13126/1,6 = 8203,75 cm’.

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

oW [6-8203 75
= X = e = .
h J TR ) 47.3¢cMm

Beion. [TonyuyeHHBIE pa3Mephl HE COOTBETCTBYIOT pa3MepaM LiEJTb-
HBIX JIepeBAHHBIX 0aIOK, UcNoNb3yeMBIX B cTpouTenscTBe. Clienosa-
TeNIbHO, pacyeT NOKa3bIBAeT, YTO HAIPy3Ka Ha 6anKy nepeKphiTHA 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
MCTTIONIL30BATHCE IS pacyeTa.

3agaua Ne 2

[TonoOpaTh ceueHne ACPEBIHHON OAKM EPEKPBITHS JKHIOTO JI0OMa; CXeMa
onupanus Oanok— puc. 7.74. Illar Gamok a = 1,2 m. Harpyska ma 1 w2
nepeKPBITUS [ nepexprrrus;  noxpwmas B3Th U3 TaOuIBl 1. BpemenHast Harpy3ka Ha

nepekpeiTue kBaptup (tabn. 3.3): momnoe 3Hauenue P"=1,5 klla; moHMkKEeHHOE

3HAYEHUE p"1 = 0,3 x[la. /ImmHa rpy30Bo#i 1101114 paBHA mary 0anok:
Lp=1,2m.
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
0" nepexpermms 3,7 3,9 3,4 3,2
Onepexprrris 4,58 4,62 4,41 4,37

45




Puc. 7.74.

3amavy peliuTh B COOTBETCTBHM € IpUMepom 7.3

N
o}, -

IMpumep 7.3. IlonoGpats ceueHue nepeBSIHHOM GATKH e peKpLITHST
¥HJIoro nioMa;, cxema onupaHusa 6anok — puc. 7.74. lllar 6anok
a=1,2m. Harpyska Ha 1 M’ NEPEKPHITHA G cperpums = 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 riomany pasHa wary 6amnox: .= 1,2 M.

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

1. IlpenBapuTensHo NpUHUMaeM cOOCTBEHHBII Bec OJIHOrO MeTpa

6anKM gouuw = 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. YyuThIBas, 4YTO pacyeTHas cxema OaIKH aHallorHyHa pacyeTHOMN
cxeMe npumepa 7.1, onpenensieM MaKCMMalTBHBIE 3HaUE€HUs Mornepeti-
HO#M cWJIBI M M3rubalonero MoOMeHTa:

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

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

5. IlpuarMaeM nopony apesecHHEl — Keap cHbupcekuil; copt 2-i;
TEMIIEPATYPHO-BIIaXXKHOCTHHIE YCJIOBHA 3KcIUTyaTalimi — A2, Koxpdhu-
LIMeHT ycroBuA pabotu m, = 1,0 (cM. Taba. 1.5 CHuII 11-25-80); npen-
BapHUTEJIBEHO TPHHWUMAEM, UTO pa3Mepsl cedeHust OynyT Gonee 13 cm,
M OmnpefenseM pacueTHOe cOnpoTHBIeHHe H3ruby R,=15 Mlla=
= 1,5 kH/cM%; pacyeTHOe CONPOTHRITEHH e cKanbiBanmio R, = 1,6 MIa=
=0,16 kH/cm? (1abn. 2.4); o Tabn. 2.5 onpenensieM repexoaHOIH
koathhHIMEHT OT IpeBeCHHBI COCHBI, €M K ipeBecHHe kenpa m, = 0,9.

PacyeTHbie conpoTuBneHHs ¢ yueToM KoaddbUllHeHTa 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 TpebyeMblii MOMEHT COIIPOTHBJIEHHS,

W.= M/R, =1534/1,35=1136,3 cm’.

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

he {GW; _ (6-1136,3
Ve V 15
[MpuHMMaeM ceyeHme HGanku ¢ y4eToM pa3MepoB, PEKOMEHIYEMBIX
coprameHToM nwtomarepuanos (Ipunoxenue 2). b= 15 cMm; h=22,5 cmM.
8. Ilpouzeodum npoeepky npuHamo2o ce4enus:
a) onpesensieM dhakTHUECKHE 3HAYEHHUA: MOMEHTa CONMPOTHRIIEHHH,
CTATUYECKOr0 MOMEHTa MHEPLIMK U MOMeHTa MHepLIMK 6aiku (Tabn. 5.2):

b2 _15-22,5
M=%

=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 . _ 2.
- _1265,6-1’21 kH/cm2 < R =1,35 kH/cMm?;

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 MO0 HOPMAJIBHEIM M KacaTeJIbHBIM HAITPSUKEHHAM obec-
neyYeHa,

r) npoeepsieM NMporuoel:

Ilna npoepku nMporubGoB HEOOXOOUMO 3HATH MOLYJIL YIIPYTOCTH
IpeBecHHBI BIOAL Bolokow: 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 KoHcmpyKmueHM mpeboeanusm:

- 5S¢} 5.0,0445-478
i 384EI ~ 384-1000- 14 238,3

npeneibHbII MPOrub 1o KOHCTPYKTHBHBIM TpeOoBaHHsIM (Tabn. 7.2)
= I/150 = 500/150 = 3,3 cMm; f=2,12 cm < f,= 3,3 cM — nporub Ga-
KH B rpeiejlax HOpMHI,
® npozub no scmemuKo-ncuxono2udeckum mpeboeanuam onpenensier-
cAl OT NeiCTBUSA UTMTENIbHOM HArpy3kH (MOCTOSHHOM W BpeMeHHO#
JUITHTEJILHOUN HATPY3KH) §f = Gepexprarushp — 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;

Fo34l __5:0,0301.478¢
384EI_ 384-1000-14238,3

IMpenensHeiil nporud onpenensieM ¢ y4€TOM MHTEPIOJALMH, 715
IJMHB 6anku 5 M (Tabn. 7.4) f,=I/183=500/183 = 2,73 cm.

f=1,43 cm < f,=2,73cMm — nporund 6ajku B rpenenax HOpMHI.

Bum,u. “['JHHHM&EM banky ceyermeM 15x22.5 cMm m3 Kt:npa cHbup-
CKOro, IpeBeCHHA BTOPOTO COPTA.

=212 cM.

=143 cMm

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

[Tpunoxenus
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Tabnuua 1

TemnepatypHo- MakcumanbHan BNAKHOCTb APEBECHHbI
BNaMHOCTHbIE ONA KOHCTPYKUMA %o
XapaKkTepucTHKa YCNOBMIA 3KCINyaTaLuu
KOHCTRYKLWA
Ycnoeuwa M3 KNEeHOW M3 HeKneeHon
IKcnnyaTaymum ap bl Ap ]
BHyTpM  oTannneaemMbix  MOMELEeHWid  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
B2 B HopManeHoi 3oHe 12 20
Tabnuua 5
¥cnoBuAa akcnnyatauuu (no Ttabn. KoadpuumenT ¥cnoeuA akcnnyatauuu (no tabn.  KoaddpuuymeHr
1) ms 1) Mg
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 N-25-80

PacyeTHme
HanpaxeHHOe COCTORHWE 0O6o3naveHwe | conpoTwanexus, MMa,
W XapaKTepHuCTHKH 3NeMEeHTOB ANS COPTOB APEeBeCHHB
1 2 3
1. Marmb, cxatve U CMATHE BOONE
BONOKOH:
a)aneMeHTs NPAMOYTONBHOIO R., R., R.. 14 13 85
ceyeHun (3a CKMIOYEHWEM
YKA33HHBIX B NOANYHKTAX «bx, «B»)
BbICOTON no 50 cMm
6) ANEMEHTE! NPAMOYTONEHOMD R., Re, Reu 15 14 10
CeveHUA WUPYHO# cesiwe 11-13¢Mm
B) 3NeMEHTE! NPAMOYTONbLHOTO R., R, R.. 16 15 1
Ce4YeHWA LUMPWHO# cBbile 13 cM npw
BbICOTE CeYeHHA cBkile 13-50¢cMm
r) aneMeHTE U3 KPYrnbix R., R., R.. - 16 10
necomarepuanoe 6e3 Bpe30K B
PacyeTHOM CEYEHUN
2. PacTaxeHne BAONL BONOKOH:
a) HeKNeeHbIe 3NEMEHTEI R, 10 7 -
6) kneeHble sNEMeHTLI R, 12 9 -
3. CxarTve u cMaTHe NO Beel Resos Ruuso 1.8 1,8 1.8
NNOLWanx NoONepex BONOKOH
4. CkanclBaHve BOONb BONOKOH:
a) npv narnbe HekNeeHLIx aNeMeHToB R.. 1,8 1,6 1,6
6) npy narmbe kNeeHbIX AaNeMeHTOB R.. 1,6 1,5 1,5
Tabn. 4 CHull 11-25-80
Tabmuya 2.5
Koadduument m, Ans
pac4eTHsIX
CONPOTHRENEHWA
F ]
- 5 |
eg% | gx
AR )
Apesecusie nopoas: g2 ze | =
- T
g&= 5 - -9
AL s
& 1 go ;
S |E¥a g
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

TaGrya 1. Pexomengyemslii COPTaMEHT MWNIOMATEPWANOE AN [epeBAHHbIX
KoMCTPYKUwWiA no NOCT 244454-B0

Tonupma, Wupusa, mm
L 100 125 150 175 200 225 250
19 100 125 150 - - = -
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?




Tabmiya 7.4
Npenensybie NPorMbsl B COOTBETCTEMM C SCTETUKO-NCUXONOrMYECKMMM
TpebosanmaMu (w3anevenme ws Tabn. 19 CHuN 2.01.07-85%)

Nponer |, | Npeaensysie npornbe Harpysxm, xoTopsie Heo6xoauwmMo
M f. NPUHKUMaTL ANA onpegenexns npornba
<1 1/120
A PacueTtBenyT
=3 11150 MO HOPMATUBHOMY 2HAYEHWID NOCTORHHBIX
=6 1/200 W BPEMEHHEIX [INTMTENBHBIX HArPY30K
I=24(12) 17250
1>36(24) [/300

INPAKTUYECKAS PABOTA Ne 10
Tema: Pacuer xkes1e300eTOHHOI 0aJIKK
Leab paGoThl: HAYYUTH CTYJACHTOB PACCUUTHIBATH JKEIIE300€TOHHYIO OaIKy
Xoa padoTbl
3amaua No 1.

Ha xenezo0eToHHyto 0ayiky AeWCTBYET M3rHOaromuii MOMEHT M B3SITh MO
tabnuue 1 ans cBoero Bapuanta. OnpeneauTs TpeOyeMyro TUIOIab MPOa0JIbHON
paboueil apMaTypbl U MPOU3BECTH KOHCTpyHpOBaHUE cedeHus Oayku. [IpuHsTHI
CJIEIyIONTME MaTepuaibl: OETOH TsDKEINbIN Kilacca B3SITh MO Tabiuie 1 U3 CBOEro

BapHvaHTa

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
U3THOArOITUI 145 135 158 165
MoMeHT M kH e
M
Kmacc 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 COOTBETCTBHH 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

53



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 romans ceyeHust apMatyps A, = 10,33 cm?,
PaccMOTPMM BapHaHTBl aDMHPOBaHMs (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 BApMAHTOB apMHPOBaHKUA Haubonee ONTHMAIBHBIM
C TOYKH 3peHHS pacXxona apMaTyphl ARJIAETCA BAPHAHT C TPeMS CTep-
XHAMM (MeHBIIIe BCEro Iollajib ceYyeHUs apMatypsl). IlpuHHuMaeM
apmupoBaHue: 3 crepxHa, @22, A-III, A, = 11,40 cm’.

9. lNposepsieM NMPOLEHT apMUPOBaAHHS |

_A o0 1140

K bh 100 20.46 100=1,24%.

INpoueHT apmMupoBaHust Gonbliie MUHUMabHOTO, paBHoro 0,05%;

10. Onpenensiem TpebyeMyro rionanas cedeHUsi MOHTAXKHBIX CTep-
xHeif: A, =0,14,=0,1- 11,4 = 1,14 cM? (o copTaMeHTy apMaTypbl G-
¥aitllee 3HaYeHHUE TUTOIAIH COOTBETCTBYET NUAaMeTpy 7 MM, HO Takasl
apMatypa Bbinyckaetcsi ToJibKo KiaccoB B-II u Bp-11, koToprie He
NMPUMEHSIOTCS B Ka4e€CTBE HEHanpsraeMoili apMaTypsl), B KaYyecTBe
MOHTXKHOIT MPONONLHOI apMaTypsl NpuHMMaem 328 A-TI1, A, = 1,51 cv

11. OnpenensieM nuaMeTp nonepe4YHsix crepxHeii d,,. M3 ycnosust
CcBapuBaeMOCTH apMaTyphl d,, 2 0,25d,=0,25-22=5,5 MM, ciienosa-
TENBHO, K NPponoibHoit paboyeit apMaType @22 MM MOXHO NPUBAPUTH
cTepxeHb @6 Mmm. Tak Kak apmaTypHasi nposonioka Bp-I seinmyckaer-
cs guamerpamu 3, 4, 5 MM, a HaM HeobxonuMm @6 MM, NpHUHHUMaeM
nonepedYHylo apmatrypy knacca A-III, nnowans ceveHusn nonepeyHoi
apMmatypsl A,,= 0,86 cM? (Tutoians ceyeHust 3 rnornepeyHbIX cTepxHeit
@6 MM, HaxoOAIIMXCA B ceyeHuM Gankm, puc. 7.77).
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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

NwmeeTcs roToBas xene3o0eToHHas 6anka (puc. 7.78).

Heobxoaumo  ompenenuTh HECYIIyI0 CIHOCOOHOCTh  Oanku, T.e., Kakou
U3rubaroMii MOMEHT OHa CIOCOOHA BhIIEpkKaTh. MaTepHuasibl: OSTOH TSHKEINbIN

knacca B30; xodpduument Ve = 0,9; mpomosibHast pabodas apmarypa
kiacca A-l11.

3amavy pemnT no npumepy 7.5.
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ITpumep 7.5. Hmeetcs roroas xenezobetonHas banka (puc. 7.78).
HeobxonuMo onpepe/iuTh HECYIIYIO crocoOHOCTh Dallku, T.€., Kakoii
H3rubalonmit MoMeHT oHa crmocobHa BellepxaTh. 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.

58



3ajgaua Ne 3
[TomoOpare apmarypy Oajku, BBIIIOJHUTH KOHCTPYHPOBAHHE €€ HOPMAaJIbHOTO

ceyenus. Ha Ganky nerictByet uzrubaronuit MoMmeHT M - 155 kH-M. Matepuaiisr:

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

ITpumep 7.6. ITonobpars apmaTypy DaNKK, BHINOIHUTE KOHCTPYHPO-
BaHHe ee HOpMAJTBHOIO cedyeHust. Ha banky peiictByer marubaroimii Mo-
meHT M = 140 kH-m. Marepuansr: 6etoH Tsokensiit B15, 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. ¥YcraHapnMBaeM pacyeTHBII clTy4yaii TaBpOBBIX 3JIEMEHTOB:

M}= Rﬁub}h}(hﬂ - 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 — MMeeM NepPBbIii CIy-
Yyaii pacyera.

4. Onpenensiem KoadduLmeHT Ay

M 14000
A= = :
Ry,bh 0,85-0,9-30-72

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

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

3neck M paiee Tomaak cedeHHUsi apMaTtypsl npuHuMaeM 1o [Mpu-
JIOXeHHIO 3.

IMpunumMaem 42314, A, = 6,16 cM’; muaMeTp nonepevyHBIX CTe pXHei
C y4€TOM YCNoBHii cBapuBaemocTtH d,, = 0,25 d, = 0,25- 14 = 3,5 MM, npu-
HuUMaeM @4, Bp-I; MoHTaxHBIe crepxkuu A, =0,14,=0,1- 6,16 = 0,616 cM*;
npuniMaem 208, A-I11, A, = 1,01 cM*; Ha3sHaYaeM 3aIMTHBLIH CJloii GeTo-
Ha 20 MM, paccTosiHHME MEXITY 1ieHTpaMH pabouMX cTepXHeil B Kapkace
npuHUMaeM 60 MM, yTo oBecnieyrBaeT cBODOIHBIH MPOXOM KPYITHOTO 3a-
MOJTHATENS BETOHA MEXITY CTEPXKHSAMM apMATYPBI M HE MPUBOIMUT K pac-
cnoeHMio GetoHHo# cvecH. TTpu MpoekTHpoBaHMKM 6ANKH BHISICHWIOCE, YTO
(hakTMuecKoe 3HaYeHHe BeJIMUMHBLI @ MEHELLe NMPUHSATOrO 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 HecoBIIaZieHHe NOTTYCTMMO, TAK KaK HIIET B 3arac NMPOYHOCTH.

=0,118< 4,5 =0,440.

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

IInoumank ceueHUss KOHCTPYKTHBHBIX NPONOJILHEIX CTEpXHE# y 0o
KOBBIX rpaHei npuHuMaeTtcst He meHee 0,1% mnomanu ceyenms 6eto-
Ha, HMEIOIIIETO pa3Mep, PaBHHII MO BHICOTE PACCTOAHHIO MEXIY Npo-
JIONMBHBIMM CTEPXHAMH (pabouMMM H KOHCTPYKTHBHBIMH), & T10 IITHpH-
He — MOJIOBMHE LIMPHUHEI pebpa 3/1leMeHTa; HAXOAUM oA 6eToHa,
NPUHWUMAS BHICOTY, PABHYIO PACCTOSTHHIO MEXILY NPONOIEHBIMM CTEpP-
KHAMM, — 35 cM, nmpuHy 10 cm (nmonoBuHa wHMpuHEL pebGpa),
A=135-10=350 cM’; npu 3TOM MJIOALL KOHCTPYKTUBHBIX CTEPXHEI
nomxkHa 6T pasta 0,001 - 350 = 0,35 cm?, npuHmMaem 226, A-111, ruio-
mansio 0,57 cm?,

Certka 111 apMHpOBaHMSA MOJIKM NPUHUMAETCA M3 apMaTypH Kjlac-
ca Bp-I. llo nocraHoBkH B (popMy apMaTypHBle CETKH HW3arubalorcs,
a rnocJie NOCTaHOBKH NMPHUBA3LIBAIOTCH TOHKOI BA34TLEHON NMPOBONIOKOH
K Kapkacam. [IpuHsiToe apMupoBaHHe npeactTapieHo 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 nurepatypbl: CetkoB B.W., 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,

Tabmiya 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 MO PACYETY KENE300eTOHHBIX KOHCTPYKLM#
MOTYT NIPHHUMATBLCA pajHbie obo3HavyeHUA KoahduumeHToB: KoahhHUMEHT 1) MO-

xeT 0bo3HavaTses OykeoH ¢; koahduumeHT A, obosHavaeTcn o,
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9

Tabnmya 7.6

NpepencHbie sHaveHua KO3(pPuLMEeHTOB E U A,

Knacc Knacc npousocTh 6eToHa

Koo bdmmen | 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 | % | 0,689 | 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
Ao 0,458 | 0,449 | 0,442 | 0,435 | 0,428 | 0,420

AN | & 059 | 056 | 054 | 051 | 0,50 | 0,48
Aon 0,416 | 0,403 | 0,394 | 0,380 | 0,375 | 0,365

A-V Ea 0,54 0,52 0,50 0,48 0,46
Aon 0,394 | 0,385 | 0,375 | 0,365 | 0,354

B-HI, Ea 0,51 0,48 0,46 045 | 042
il 0,380 | 0,365 | 0,354 | 0,349 | 0,332

IMpumenarue. JlanHrie Tabausl cOOTBETCTBYIOT KO3bhHLMEHTY Yenosua paboTh

Getona y,,=0,9.

Tabnya 1. CoprameHT apmarypbi

Mpunoxenve 3

E'- PacyeTHan NNOWaAb NONepeYHOro ceMeHus (CM?) . Apmartypa
T e ox CrepxHepan xnaccos Nposonouuan
é H i = Knaccos
1 2 3 4 5 6 7 8 9 10 T A [A-n[A-m]A-Iv | A-v [A-W1 Bp-l| B-ll |Bp-Il
3 |0,071| 0,74 { 0,21 (0,28 | 0,35} 0,42 )|0,49| 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| 039 {059 (0,79 | 098 | 1,18 | 1,37 1,57 | 1,77 | 1,96 {0,154} - - - - - - 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
7 |0,385| 0,77 |1,15|1,54 | 192|231 |269| 3,08 | 3,46 | 3,85 |0,302| - - - - - - - x 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 |1,530] 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| 5,00 | 7,63 [10,18]|12,72(15,27|17,81| 20,36 | 22,9 [2545]1,998| x X b 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 - - - - - -
Ipumenanue.

3Ha4YKOM «x» OTMEUEHBI POKAThIBAEMble THAMETPBI.
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Heab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH CBAPHOM OB
Xoa padoTbl

3amaua Ne 1.

IIpakTHyeckas padora Ne 11

Tema: Pacyer cBapHOro msa

OHpC,ZIeJII/ITI) IMUPpUHY COCAHUHACMBIX JJICMCHTOB | wu3 yucTa oOecrneueHus

IMPOYHOCTH CTBIKOBOI'O CBAPHOTO IIBA. PaCTHFI/IBaIOHIaﬂ cuima N B34Th 110 Ta6HI/IH€

1 nna ceoero Bapuanra; ¥n = 0,95; Te=10. CBapka py4Hasi 3JIEKTPOLYTroBas ¢
BU3yaJIbHBIM KOHTpOJEM KadyecTBa IBa. CoeauHsEMbIE JINCTHI U3 CTAJIA Kjacca

B34ATH IIO Ta6JIHHe 1 Js1 CBOCTO BapHaHTa, TOJIH_[I/IHOﬁ t B34ATh 1O Ta6JII/III€ 1 JJI

CBOETo BapuaHTa (puc. 8.26).

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
N xkH 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

Paccuutath npukperuieHue AByx yroikoB 100 x 8 k daconke Gpepmbl TONIUHON
L=10 mMm. Yronku u ¢aconka (epmbl BeimosHeHbl u3 cranu C375. Ha crepxkenb
neiictByer pacrarupatomee ycunue N = 350 kH; ¥ = 1,0. Cpapka pyunas
anekTpoayroBas.  Knumaruueckuii paiion crpoutenbctBa |y, Koaddunuent

YCIIOBHS PabOTHI ¥e =095 (puc. 8.27).
3agady peuIuT Ha OCHOBaHUM Mpumepa 8.2
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ITpevep 8.2. Paccuurars npukpervieHue aByx yrosikoe 100x 8 k da-
conke depmer TonmHo#i = 10 mm. Yronku u daconka depmbl Bbi-
nonHeHH U3 ctanu C345. Ha crepxeHnb peficTByeT pacTarvpaioiiee
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—
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Puc. 8.27. Npukpennenue crepxHs depmei k ¢hacorke — k npunepy 8.2
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3. INpyHKMaeM BBICOTY KATETOB IITBOB OJIMHAKORBYO TIO TEPY U MO
o0ywKy yronkos k,= 6 mm = 0,6 cM; BHICOTa KaTeTa npuHsATa bonbile
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. YcraunarnupaeM Ui KnuMatudeckoro paitoHa I, koadduimen-
ThI: Y= 1,05 ¥..= 1,0.

6. OnpenensieM pacyeTHYIO [UTMHY LIBOB 10 METAJUTY LUIBA;

N 300
| = = =34,97 cM;
=B,k R 1,7 0,7-0,6:21,5-1,0-095 ’
7. OnipenensieM pacyeTHYIO [TMHY LIBOB IO METAJY TpaHMLb
CITNTaBJIEHWUS:

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

8. InuHBI IIBOB NMPUMHUMaEM 1o Haubosbluei avHe (B 1aHHOM
c/yyae 1o merajuty mea). Cneayer ydMTHIBATh, YTO 3Ta JJIMHA 1IBA
TpebyeTcst [UIs NpUKpeTUIeHUs IBYX YTOJNIKOB. PacnipenesnsieM 1BbI MEX-
ny yronkamu — nio riepy (30%) w oby1iky yronka (70%):

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

C y4eTOM HErnpoRapa NMpUHUMaeM

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

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

C y4YeTOM HENpOoORapa NMpHHUMaeM

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

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

oby1UKy M niepy yroJika.

3amaya 3 pelmuThL CAMOCTOATEIHLHO

=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 coegMHeHUs!
Heab padoThl: HAYYUTH CTYJAECHTOB PACUETy I'BO3JEBOIO COCTUHECHUS
Xox paboThi:

3amaua Ne 1.

Paccuurtath coenuHenue Ha rBo31sax d= 5 mm, mmHoi L = 100 mm (puc. 8.31);
nocku tonmuHor 40 mMm. Ha coenunenue aeiictByer cuia N (3Hau€HHUE COTJIACHO
BapuanTa n3 Tabmunsl 1), ¥n = 0,95. Matepuan 1ocok — cocHa, copr 1.
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Tabmuna 1

1 BapuanT

2 BapuaHT

3 BapuaHT

4 BapuaHT

N kH

8

12

16

20

3ajauyy pemIuTh B COOTBETCTBHHU 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> - T gy
P RS e R T Dt—
N2 i T T
' $
e e
1
Lol ISRIOTE | et
it S R

Puc. 8.31. K npumepy, 8.6
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3. PacueTHasi HEC¥UEH CcrnocoBHOCTD MO MepBOMY Cpe3y IBo3ls
(Tabn. 8.4): T,=2,5d"+0,01a*=2,5-0,4*+0,01-4*=0,56 xH, HO He
bonee 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 IBo3is:

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. HammeHbias nosHas Hecyias criocoOHOCTE IBYCPe3HOrO MBO3/IS:

¥7,=0,56+0,41=0,97 xH;

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

27.=0,8 kH;

T=2T.=0,8 kH.
6. OnpenensieM HeobxoaMMOoe KOJMMYECTBO TBo3eii:

N _95 oo

“Tn, 0,82
Brieoa. IpyHmMaeM 6 reo3neii, no 3 reo3as ¢ 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 CTAIBLHOU (pepMbI

Heap padoTbI: HAYYNUTHh CTYJACHTOB PACUETy CKATBHIX M PACTAHYTBIX CTEpKHEH

CTaIBHON (DepMBI.

Xoxa padoTbl

Yacte 1 PacueTHas
3amaua Ne 1.
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[Tpoussectu pacuer (pepmbl nokpeitus (puc 1.18a). Ilogbop ceuenus u pacuer
CBApHBIX BBIMOJHUTH JJIS OMOPHOTO M HPOMEKYTOUHOTO Y3JIOB (PEpMBI.
Pacuernslit mponeT depmbl L = 15 m., mar ¢epM B34Th MO BapUaHTy U3
tabmuisl 1. [To depmam ynoKHUTh TPOTOHBI, K KOTOPHIM KPEIUTCS JeTKask KPOBIIS C
HOPMAaTHBHOW Harpy3koii or coOcreenHoro Beca "%=0,62 kH/m? Cuerosas
HopMaTuBHas Harpy3ska P'= 0,5 xH/M?> (TOPU3OHTANIBHOM IPOEKIHH).

Yn _

CTaJIA B3ATh 10 BAPUAHTY U3 TaOIULBI 1. DNeKTpoabl Mapkus D42A

KoadhduimeHT Hane:)KHOCTH N0 Ha3HAYEHUIO 1. ®epma M3roToBIEHA U3

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=0,18¢ <R, = 1,15 kH/cu?. S



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 ['paduueckast.
1. Yeprexu MeTANINYECKUX KOHCTPYKIUIA

1.1. OO0wmme cBeeHUSI 0 METAIMYECKHUX KOHCTPYKIMSX

OmauM w3 HamOojee YIOTPeOIIeMBIX MaTepUalioB B CTPOUTEIHCTBE
SIBJIIETCSI CTAJIBHOM TTPOKAT, BUJ KOTOPOTO OMpeIesieTcs: ero npoduieM - Gopmoi
nonepeyHoro ceuenus (puc. 1.1).

a) 0) B)

LCX

Puc. 1.1. IIpo¢puin npokaTHOH CTAIH

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

nepo Y
@ﬁ W CTEHKa

o | LEHTD THKECTH IEHTP THKECTH =

4 YroJKa. yronka
TIONKA

L= .
] |
N=A & b

I
Zo N\ 00ymox

Puc. 1.2. DuemeHTHI IPOpuIIA

DJIEMEHT, XapaKTepU3yeMblil BETMUMHOM D B mpokaTHOM cTaiu, Ha3bIBacTCs
NOJIKOW. BepTHKambHBIN 3JIEMEHT, HMEIOIIHIA BBICOTY N, Ha3bIBAETCSI CTEHKOM.

W3 mpokaTHOW CTaiy BBINOJHSAIOT ()epMbl, KOJOHHBI, OAlKH U DIIEMEHTHI
NOKpBITUA. B HactosmeM 3agaHuM OCOOCHHOCTH YEPTEeXKeW METaUTMYECKUX
KOHCTPYKIMH U3y4aroTCs MPH BBIIIOJIHEHUH YepTeka y3iia (hepMbl.

@epMOl  HA3bIBAETCA  CTEPKHEBAss  KOHCTPYKLHMS, COCTOSIIAs W3
NPSIMOJIMHEMHBIX 3JIEMEHTOB COEJIMHEHHBIX MEXKIY COOOM B y3Jlax MpH MOMOIIU
O0onToB, 3akienok wian cBapku (puc. 1.3). CrTepxkHHM, pacHoyIOKEHHbIE IO
BHEIIHEMY KOHTYpY (epMbl, HAa3bIBAIOTCA TMOSCAMU - BEPXHUM W HUKHUM.
CrepKHHM, COEIMHAIONIME TMosica, 00pa3yrT pemeTrky ¢GepmMbl M Ha3bIBAIOTCS:
BEPTUKAJIBHBIE - CTOMKAMM, HAKIIOHHBIE - PACKOCAMHU.
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CTOMKa PacKoOChI BEPXHHI 11OsAC

RN N

™~

BICOTA
" epmsr

MAHEb \ HHXHHMA IOAC
TpOJIET PepMBI

Puc.1.3. Cxema depmbl

Yacte (epmbl, pacrmoioKeHHass MEXIy Yy3JaMH T[0sica, Has3bIBaeTCs
naHenplo. Haumbonblee paccTosiHME MeXAy TMosicaMd - BbicoTa (epMbl, a
paccTosTHUE MEXTY IEHTPAMH OTIOPHBIX Y3JIOB - MIPOJIET.

B GonpImmMHCTBE clyyaeB METATUYECKHE KOHCTPYKIIMHM M3TOTABIMBAIOT Ha
CHELMATU3UPOBAHHBIX 3aBOJaX M 3aT€M TPAHCIOPTUPYIOT Ha CTPOUTEIBHYIO
IomaaKy. B cBsi3u ¢ 3TUM Bce KOHCTPYKIMM JENATCS HA YacTH, YAOOHBIE IS
TPAHCTIOPTUPOBKHU. DTH YACTH Ha3bIBAIOTCSA OTIPABOYHBIMU MAPKAMHU.

1.2. OOmmue mojioxeHust 0(popMJIeHHUs YepTeKa

Pacnosnoxenne BuaoB. Buibl Ha dyepTexxax METALTUYECKUX KOHCTPYKIUN
MPUHSATO PACIoNaraTh CIEAYIOIMM 00pa3oM: BU CBEPXY B IPOCKIIMOHHOW CBSI3H -
HaJ| TJIABHBIM BHJIOM, BUJ CHU3Y - MOJ IVIABHBIM BHJIOM, BHJl CIIpaBa - CIpaBa OT
IJIaBHOTO BUJA, BUJ CJIEBA - CJIEBA OT IJIaBHOTO BHaa. Hax kaxapIM BUAOM (KpoMe
IJIABHOTO) J€Nal0T HaANKUCh 1o tuny "Bua A", a HanpaBiieHHe B3IJIs/1a YKa3bIBAIOT
CTpeNKOi, 0003HaYE€HHOUN OYKBOM.

Pa3pe3sbl, ceuenuss. KOHTYpBI 371EeMEHTOB METAJUTMYECKUX KOHCTPYKUUN Ha
M300pKEHUSIX pa3pe30oB M CEYEHWM He IWTpuxyloT. B uyeprexax, macmrad
KOTOpbIX Menbue 1:20, u300pakeHHs] CEYEHHUsS DJIEMEHTOB KOHCTPYKUUMN
JIOIYCKaeTCsl IMOKa3blBaTh OAHOW JinHMEW. OTBEpCTHs Ha BHJAAX M paspesax,
napajuIeIbHBIX UX OCSIM, MO’KHO M300pakaTh OCEBBIMU JIMHUSMU.

YciaoBHble 0003HaueHusi. B 1ensx  ymporneHuss — M300pakeHus
KOHCTPYKIIMHI Ha YepTeKaxX MPUMEHSIOT PsAJl yCIOBHBIX 0003HAYEHUI.

YcnoBHble 0003HaUeHUs Npoduiieit nmokazansl B Ta0. 1.1.

[IpsiMonMHEHbIE YyYaCTKM TMPOKATHBIX W THYTHIX MpoQuied B CEYEHUU
COMpATalTCs APYr C JIPYroM KPUBOJUMHEHHBIMU Y4acTKaMH, pa3Mepbl KOTOPBIX
onpenensaoTca coorBeTcTByromuMu ['OCTamu. Ha yepTexax MeTamIM4ecKux
KOHCTPYKUUH, BBUAY MaJlor0 pa3Mepa M300pa)keHHs, KPUBOJIMHEHHBIE YYaCTKU
KOHTYPHBIX JINHUWA HE BBIYEPUMBAIOT, 1 OCHOBHBIE KOHTYPHBIE JIMHUM COIPATAtOT
JIpYr C IPYyrOM HENOCPEACTBEHHO B TOUKax mnepecedeHuid. CedeHus MpOKaTHBIX
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npoduieil, a TakKe CEYeHHs SJIEMEHTOB M3 HECKOJbKHUX MPOKATHBIX MPOQHUIIEH,
COEJIMHEHHBIX CBapKoOM, 00JITaMU WJIU 3aKJIeTIKaMH, HE MTPUXYT. B Tabnuuax u
NPUMEYAHUSIX CEUEHUE M300pakaloT eile OoJsiee cxemMaTH4HO. Kaxkaplil a1eMeHT
CEUCHMsI, HallpuMep, MOJKY WK CTEHKY JIByTaBpa M300paxkarot JuHuel. Ceuenue
AJIEMEHTAa COMPOBOKIAETCS HAAIUCHIO 00 €ro pa3mepax.

Tab6mmma 1.1.
YcaoBHble rpaduyeckue 0603HaueHust djaeMeHToB ('OCT 2.406-68)
Haumenosanue O6o3HageHHa

DONeMeHThl METATUTHYEKHUX
[KOHCI‘pyKI.IHﬁ B BHOAX H :”: E
CeUeHHAX

O6o3HaueHHs: B BBIHOCHBIX
HAOIUCAX U B TEKCTE: | l_ 100x10
Yromok PaBHOIOIOYHbIH

Vromok nepasHomonounsni | L. 100x63x8

JByTasp I 30

1Isenmep ‘ E 24

Crane kpyrnas o 920

Crans KpagpaTHas 0 20x20
m(‘{)graél; ar;onoconaa M - 490x 4 =4

IHosicHawmme HaAMUCU. ECliM 31€MEHT KOHCTPYKIHUU COCTOUT U3 OJHOTO
npoduIs, UK HA YepTexKe N300paXKeHO ACHCTBUTEIHHOE YUCIIO BXOASAIIUX B ceue-
Hue npoduiieil, To unciio npodusield He yKa3bIBAIOT. Y CIOBHOE N300paXeHue mpo-
dbunel 1 Ux NeUCTBUTEIBLHOE MTOJOKEHHUE B DJIEMEHTE JIOMyCKaeTCsl n300paxaTh 1Mo
tuny (puc. 1.4), npuBoJs Takke JaHHbIE 0 pazMepax npodusei. B aTu ganuble 3a-
MUCHIBAIOT TPU HEOOXOJIMMOCTH U JJIMHY ACTaM, KOTOpas OTACNSIETCS 3HAKOM
"Tupe" oT pazmepa ceUeHUsI.

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

CapHble MIBBI IETATCS Ha CIeAyIoIKe BUIbI (puc. 1.5):

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

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

B) TaBpoBbie (puc. 1.5, B), o00o3Hayaembie OykBoil T (kKorja cBapuBaembie
netanu oopasyrot Gopmy 0ykesl T);
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r) yroBeie (puc. 1.5, r), o6o3Hadyaempie OykBOW ¥ (KOTJa CBapuUBacMbIC
JeTaan 00pa3yroT yrod).

TOYEeHHbIH

IPEPLIBHCTLIH

Puc.1.5. CBapHbie IBbI
a — CTBIKOBO#; O — BHAXJIECTKY; B — TABPOBBIi{; I — YIJIOBOM; /T — BUJIbI IIIBOB.

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

a) YenosHoe o6o3HaveHNHE

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

00o3HaAYCHHE

-

+
5..10

+

5..10

»

Puc.1.6. U300paxeHue CBapHOro IBa
a — BUAMMBIH 1IOB; O — HEBUIMMBIH II0B; B, T — TOYCYHBIH IT10B.

HezaBucumo ot crioco0a cBapKu BUAUMBIN 1I0B U300pakaroT CIUIOUTHOM OC-
HOBHOM JuHUeH (puc. 1.6,a), a HEBUIUMBIN - IITpUXOBOM (puc. 1.6,0).

HezaBucumMo oT cmoco0a CBapKd BUIUMMBIN IIOB M300paKaroT CILIOIIHON
OCHOBHOM nnHUEN (puc.1.6,a), a HEBUIUMBIN - IITpUXOBOM (puc. 1.6,6).

Bunumyo 0IMHOYHYIO CBAPHYIO TOYKY HE3aBHCHMO OT CIIOCO0a CBapKH yc-
JIOBHO M300paxkaroT 3HaKoM + (puc. 1.6, B), KOTOPBIN BBITOJHSIOT CIUIONTHBIMU
OCHOBHbIMU JUHHUSIMU (puc. 1.6, T1). HeBumumpie OIUHOYHBIE TOYKH HE
U300paKaIOT.

OT wu300pakeHUs IIBa MPOBOAAT JIMHUIO-BBIHOCKY, 3aKaHUMBAIOUIYIOCS
OJIHOCTOPOHHEHN CTpenKkoil (HAKJIOHHBIA OTPE30K), a YCIOBHOE O0O3HAUYCHHE
pacroiaraeTcsi HaJ TOPU3OHTAJIbHBIM OTPE3KOM-TIOJIKOM, €cliu HM300paxkeH
BUJIMMBIN 1IOB, W MO/, IOJKOM, €CJIM IIIOB HEBUIUMBIH.

CrpykTypHas cxema YCJIOBHOIO OOO3HAUEHHUs CTAHIAPTHOrO IIBA COCTOUT W3 7
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snemMeHToB (puc. 1.7).
2 3 4 5 6 7
1 {TOCT 5264-80 \T3 PO | > |N6|=|50|=| Z

3Haku "peduc”

Puc.1.7. CTpyKTypa yCI10BHOr0 0003HAYEHUS] CTAHAAPTHOIO IIBA

1 - BcmoMorarenbHbIE 3HAKU LIBA MO 3aMKHYTOH JIMHUM M MOHTa)XHOT'O IIBa
(tabu. 1.3);

2 - 0003HaYeHHUE CTaHAApTa Ha THUIIBI M KOHCTPYKTHBHBIE AJIEMEHTHI LLIBOB
CBApPHBIX COCTMHEHU;

3 - OykBeHHO-IIM(PpOoBOE 0003HAUCHHE COCAMHCHUS 10 CTAHAAPTy HA THUIIBI U
KOHCTPYKTUBHBIE 3JIEMEHTHI IIIBOB CBAPHBIX COCTUHEHUI;

4 - ycnoBHOE 0003HaYeHUE crocoda CBapKu MO CTaHAAPTY HA TUIBI U KOHCT-
PYKTUBHBIE 3JIEMEHTHI LIBOB CBAapHbIX COEJUHEHHMH (JOMyCKaeTcs He
YKa3bIBaTh):

A® - aBTOMaTHuYECKas Ha BECy;

M® - mexaHU3UpOBAaHHAs Ha BECY;

VII - B YIJIEKHCIOM Ta3e M €ro CMECH C KHCIOPOAOM IUIABSIIMMCS
AIIEKTPOJIOM;

PO - pyunas nyrosas cBapka;

5 — 3HaK W BEJMYMHA KaTeTa COTJaCHO CTAaHJApTy Ha TUIBI U KOHCTPYK-
TUBHBIE 3JIEMEHTHI I1IBOB CBAPHBIX COEAMHEHUI;

6 - ISt TPEepHIBUCTOTO IIIBa - JaifHa MPOBapUBAEMOTO yJacTka, 3HaK / uin Z
(trabn. 1.3) m pa3mep miara; Ajis OAMHOYHOM CBapHOW TOYKHM - pa3mep
pPacyeTHOIro JuaMeTpa TOUKY;

7 - BcmomoraresibHble 3Haku (Tad. 1.3).

Tabmuua 1.3.
BcnomMorareibHbIe 3HAKH 1151 0003HaYeHus ceapHbIX mBoB ('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 IIOKA3aHbI OAMHAKOBBIC HIBBI, TO ITIOJIHOC 0003HaUYCHHE

u

IIIBa HAHOCAT TOJBKO HAa OJHOM W3 HHUX, IIPH 3TOM Ha TOJHOM OOO3HAYCHHWH HaJl
JIMHUEN-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. O00o3HaueHHe OJUHAKOBBIX IIIOB
[Ipy Hanu4MM HA YEPTEKE IIIBOB, BBHIMOJHAEMBIX MO OJHOMY U TOMY XKeE

CTaHJapTy, 0003HAYCHUE CTAaH/IAPTa YKA3BIBAIOT B TEXHUYECKUX TPEOOBAHUSIX UepP-
TeXa 3anuchio no tumy: CeapHuvle wigbl ...No ...
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JlomyckaeTcsi He MPUCBAWBATh TMOPSIAKOBBI HOMEpP OJMHAKOBBIM IIIBaM,
€ClId BCE INBBI HA YEpPTEXKE OJWHAKOBBI, M H300pPaKEHBI C OJHOW CTOPOHBI
(JiueBO¥ MM OOpaTHOM ).

[Ipy »>TOM 1IBBI, HE WHMEIOMIME OOO3HAUYECHUSA, OTMEYAIOT JIMHHUIMH-
BBIHOCKaMU 0€3 MOJIOYEK.

Macmtadbl. Beioop MacmtaboB n300pakeHH KOHCTPYKIIMA Ha YepTEkax
cleayeT IMPOU3BOJIUTH C YYETOM HX CIIOKHOCTH, MPUMEHSA BO3MOKHO MEHBIIUN
MaciITad, 00ecreynBaroUil YeTKOCTh YEPTEKEN U KOIIUN C HETO.

JI1st 37IEMEHTOB KOHCTPYKIMM, Y KOTOPBIX JJIMHA 3HAYUTEIBHO IPEBBIIIACT
IIOTIEPEYHbIE pa3MeEPBl, a TAKXKE JUIA PEIIeTYAThIX METAaUINYECKUX KOHCTPYKLUN
NPUMEHSIOT AByXMaclITabOHOE U300pakeHue. JJnuHy 35ieMeHTa oKa3blBatoT B 00-
Jiee MEJIKOM MacllTade, 4eM MOIMepPEeYHbIEe Pa3Mephl 3TUX SJIEMEHTOB.

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

Tabnuna 1.4.

HaumenoBanue ueprexen Macrtabsl

CxeMBbl PaCTIOJIOKECHUS sanemenTos | 1:100, 1:200
KOHCTPYKIUH (TJIaHbl, pa3pe3bl, BUIbI)

Paboune uepTexu KOHCTPYKUUN 1:20, 1:50

V31161 KOHCTPYKILIMIA 1:5, 1:10, 1:20 1:50
3aroToBUTEINILHBIE YEPTEKHU 1:2,1:5, 1:10, 1:20
AJIEMEHTOB

I'eomeTpuueckue u pacuernoie cxemsl Ha | 1:100, 1:200
pabouux yepTexax

Ha paboyem deprexe pazMenialoT HECKOJIbKO TAOJHII: CHEHUPUKAIINIO Me-
tasuia (Tabu. 1.5), Tabauiry OTIpaBOYHBIX MAPOK U TPUMEYAHHMSL.
Tab6nua 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 0003HA4YalOT (MApKUPYIOT) Ha YEpTEkKax M CXeMax
OykBoit u mmdpoi, Hanpumep D5. BykBa OOBIYHO COOTBETCTBYET HadaIbHOU
OykBe Ha3BaHus aemeHta (@ - depma, K - kononHa), mudpa mnokasbiBaeT
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NOPSIKOBBIA HOMEp 3JEMEHTA CPEAM 3JIEMEHTOB OJHOTO Ha3BaHUA. Mapky
AJIEMEHTa MUINYT HA YepTEeKe HaJl €ro0 OCHOBHBIM BHUJIOM KPYNMHBIMU OYKBaMH U
nudpamu (BeicoToi 8...10 MMm).

COopounbie Mapku (eTann) MapkupyroT nudpamu. Ha ueprexe uudpsl nu-
IIYyT Ha IOJIOYKAX BBIHOCHBIX JIMHUK C TOYKOW Ha KoHIE. COOpOYHbIE MapKu
(metann), ABISIONMIMECS 3€PKATbHBIM M300paXEHUEM JAPYT ApPyra, MapKUpPYIOT OJi-
HOW IUQPOil, HO OHU TMOJTYYaIOT TOMOJHUTENbHBIN HHIEKC "T" win "H'", HarpuMep
22t u 22u ("tax" u "Haobopot").

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

Maccy oOTAenbHBIX COOPOYHBIX MAapoK (JeTaliei) MOJCYUTHIBAIOT C
TOYHOCTBIO JI0 OJHOM JnecsTol kuiorpamma. OOIryro maccy cOOpPOUYHBIX MapoK
OKpYIUIIIOT 10 KuiorpamMmma. K macce cOOpOYHBIX Mapok J00aBIIIOT Maccy
3aBOJCKHX CBapHBIX IIBOB, paBHOM 1% Maccel Bcex gertaneil. Maccy cBapHBIX
IIBOB 3alMCBIBAIOT B CHEHU(PHUKALUIO METaia OTAEIbHOW cTpokoi. OO1ryro
Maccy OTIPABOYHBIX MApOK OKPYIVISIOT 10 5 KI 32 CYET HEKOTOPOTO M3MEHEHUS
MacChl CBapHBIX IIIBOB.

Merannuueckre  KOHCTPYKIIMM ~ MOXXHO — HM300pakaThb  CXEMaTUYHO,
YOPOUIEHHO U JeTanbHO (puc. 1.6).

[Ipu neranbHOM M300paKEHUM KOHCTPYKIIMU MOKAa3bIBAIOT BCE BUAMMBIE €€
YacTH M COEUHEHUS, PACIIOIOKEHHbIE Ha ONMMXKaNIIel 1Mo HampaBICHUIO B3I
rpaHu,

a)

6),

v Y1V | L —/

i

Puc.1.6. Ilpumeps! BbinoJiHeHUus Yeprekeit KM

a — CXeMaTU4HO; O — YNPOIIEHHO; B — IETAILHO

a HEBUJMUMBIC YacCTH " TOJIBKO T€, KOTOPHIE PACIIOJIATralOTCs BILIOTHYIO K BUIMMBIM.
Buaumelie yacT KOHCTPYKITUH, PACTIONOKEHHBIE B TIyOMHE 3a TIEpeaHEN IpaHblo,
Y HEBUJMMBIC, OTHAICHHBIE OT BUJIUMBIX BO3IYIIHON MPOCIOUKON, HA YEPTEKE HE
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MOKa3bIBatOT. JI7s W300pakeHWs HEBUAMMBIX YacTed KOHCTPYKIIMM B 3a-
KPBIBAIOIIMX YacTAX JesialoT BbIphiB. Ha BbIphIBax, pa3pe3ax M CEUEHUSIX
paccekaeMblii MaTepuai He 3alITpUXOoBbIBatoOT (puc. 1.6.).
Yka3aHusi K BbINIOJHEHHIO YepPTeKa
2.1. O01mme moJ10KeHUS
Conep:xanue 3aiaHusi — pe3ysibTaTaM PaCueTHON YacCTH BBIYEPTUTH:

1. I'eomMeTpUYECKYIO U PACUECTHYIO CXEMBI.

2. Yeptex y3na.

3. Pabounii uepTex oTACIBHOTO AeMeHTa ((hacoOHKH).

4. Cocrapienue crnenudukanmy ysia.

VYyebHoe 3aganue BoinosHAeTCs Ha popmaTte A3. KoMroHoBKa uepTexa mo-
Ka3aHa Ha puc. 2.1. B neBoii BepxHell yacTu opmara pa3MelaT cxeMmy (pepmbl,
HIKE BBIUEPUMBAIOT TJIaBHBIN BUJ y371a B maciutade 1:10, 1:20. HeoOxoaumeie no-
MOJTHUTEIbHBIE BUJIBI U CEUCHHUS y3J1a 33/1al0TCS MPErno/iaBaTeIeM HHIUBUAYAJIBHO.
Crneundukanys 1 npuMeyaHusl pacloJaratoTcsl B IpaBoil 4acTu.

PaGoTta HaumHaeTcs C BbIUEPUYMBAHUS CIUIONTHBIMH OCHOBHBIMHU JIMHUSMHU
cxeMmbl (epMbl B COOTBETCTBHHM C BapHAaHTOM 3a/laHMsl C YKa3aHHEM pPa3MEpOB,
pPacCUYETHBIX YCUIIUH, a PU HEOOXOAUMOCTH U BETUYHH CTPOUTEIIBHOTO MOAbEMA.
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Cxema cmponursHol
hepmbl.Y3en

(FOCT 3050-85) unu e2o cmecu ¢ ap2oHOM
(FOCT 10157-79) ¢ npumeHeHuem c8apoyHoLll
npososnoku Ce-082C (FTOCT 2246-70).

4. Bce wisbl KpenneHusi 31emMeHmos pewemxu
3aeo0simcsi Ha 20 MM. Ha mopey y2orika.

rOCT 19282-73.
2. ®acoHku u3 cmanu BCm3cn5 FOCT 380-71.

1. C60poyHble Mapku 1m u 1H u3 cmanu 14 2-6
3. Ceapka MexaHU3UposaHHasi 8 y2reKuc/ioM 2a3e

T
g
3
S

Cxema cbepmbi
roct 14771-76*—H1-VHL& 6
FOCT 14771-76"-H1-YINg- 4

Pasmepbi, MM
roct 14771-76*—H1-yﬂ$6

B reomerpuueckux cxeMax pazMepbl ONPENEISIOTCS PACCTOSHUEM MEXY
TOYKAMU MEPECEYEHUsI OCEBBIX JIMHUW - JUHUN LIEHTPOB TSHKECTH MONEPEYHBIX
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cedeHni. PasMepHbIe Yiciia CTaBsAT HAJl TUHUSMU CXEMBI Ha PACCTOSTHUU 2 MM 0e3
BBIHOCHBIX U Pa3MEpHBIX JIMHUNA. BearuuHbI CTPOUTENHHOTO MOAbeMa HAHOCITCS
TaKkke 0€3 BRIHOCHBIX M pa3MEpHBIX JIUHUM (puc. 2.3.).

PacueTHbie yCHIIMSI HAHOCST C COOTBETCTBYIOIIUMHU 3HAKAMM; CO 3HAKOM MU-
HYC JUI CKaTbIX 3JEMEHTOB; CO 3HAKOM ILIIOC WM 0€3 HEro - JJi PaCTAHYTHIX.
VYcunus yka3plBatoT MO JIMHUSIMU cXeMbl (puc. 2.4.).

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

35

20

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

19

2150

= ‘ﬂﬂ' "‘% = S i)
gl 8l | |
1 - s
2
‘?2/23 ‘:"j""/§ & S
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 CTYAEHTOB PACCUUTHIBATH CHKATHIN MOSIC I€PEBIHHOM
bepmbI
Xoxa pabéoThi:
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Yacte 1 PacueTHas

[IpoBepuTh  HPOYHOCTH  CHKATO-MU30THYTOIO  CTEPXKHA  IPSAMOYTOJIHLHOIO
nonepeyHoro ceueHus (b x h). PacueTHbie cxeMbl cTepKHS MOKa3aHbl Ha puc. 1,
HCXOJIHBIC JTaHHBIC — B Ta0J1. 1, MaTepuas — cocHa 2 COpT.

q

AR EEEEEEE R .
Puc. 1. PacueTHas cxeMa K 3ajade
Tabmuma 1
Hcxonnble TaHHBIE K 3a/1a4Ue
Ne N, kH d, I, m h, Mm b, MM Marepuan,
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 15 225 125 cocHa (2)
6 40 8 2 250 100 cocHa (1)
7 90 6 3 225 125 cocHa (2)
8 80 6 15 225 150 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 JJIMHBI CTEPIKHS
MOCTPOUTH TPEYTOJIBHYIO MPOCTEUIYIO AOIIATYIO hepMy OOIIMM mposieToM 12 M.

3agady peumTh B COOTBETCTBUU ¢ ITpuMepoM 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.
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JlelicTByrone HampspkeHUs Ha 2,6 % BbINIE PAacUCTHBIX HANpPSOKCHHH, T. K. JOMYCKAaeTcs
IpeBbIICHHE HanpsKeHWH He Oonee yeM Ha 5 %, TO OyaeM CUMTaTh, YTO YCJIOBHE IMPOYHOCTH
CTEPIKHS BBINIOJIHEHO.

[IpoBepka CTepiKHA Ha YCTOMYMBOCTH M3 IUIOCKOCTH (0€3 ydeTa BIHAHMA H3rHOAIOILETo
MOMEHTA) MpoBoJHUTCs 1o (opmyie (4). B cBa3u ¢ TeM, 4To T'MOKOCTH CTEpPXKHA B STOM Cilydyae
cocragnser A, = 110,8, To k03 pumeHT MpoI0IBHOrO N3ruba paccunThiBaeTcs 1o popmyie (6)

A 3000
== =(,244.
?, A 1108
JleiicTBytol1e B CEUEHHH CTEPIKHS HANPSKEHUS OT IMPOA0IBHOM CHIIbI
3
N _20107 ¢ MTa,
F 0,025

Hr
,[[OHYCKE.SMBIC HaMPsKEHUA 0714 BBIMTOTHEHHA YCIIOBHUA YCTOﬁ‘lHBOCTH

®,R.m,m, =0,244-14-1-09=3,07 Mla.

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

[IpoBepka Ha YCTOMYHBOCTH IUIOCKOH (POpMBI JAe(hOPMHUPOBAHUS OT COBMECTHOTO JICHCTBHS
M3rudaloIero MOMEHTA U MPOI0JIBHON CHITBI IpoBoaAUTes 1o dopmyie (17).

B stom ciaydae ruOKOCTb CTEpKHA cocTaBigerT A, = 69,28, U KOIDPHUUMEHT NPOI0IBLHOTO
u3ruda paccuuThiBaeTcs 1o Gopmyne (5)

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

Koaddurment ycroiiunoct (), BXosmuii B dopmyny (17) paccuutsiBacTes mo Gopmyse

(18).
Koadduiment ky BriOupaem u3 tabdn. 8. Gopma 3mopsl H3rHOAKOMIEr0 MOMEHTa — napabora,
BUJI 3aKPEILICHHs CTEPKHS — TOJIBKO 110 KOHIaM ydacTka, o = 0, cienosarensHo, kg = 1,13.

2 2
¢, = 140b—k¢ —140 %122 1132300,
I h 40,2

P ]
KOBCbC])HI_lHEHT, yIIHTBIBaI-DLLLHﬁ JAOMOJIHHUTEIIBHOE YBEIIHYCHHE H3rHOarIIEero MOMEHTa, B 3TOM
cliy4yae
NN, 69.28°-40-10°
3000F,, R, 3000-0,025-14-10°

HT

=1

=0,817.

CrepikeHb He 3aKpeIUIeH B PACTAHYTON 30HE, CIIE0BATEIBHO, 1= 2.
[Tposepka ycroituusoctu (17)

N [ My t 40-10° N
©.F R \EW,QR,) 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.
Ipunoxkenue
YuuThiBasg, YTO OCHOBHOM CTPOUTEIBHOW JPEBECMHOM JUISI  HECYIIUX
KOHCTPYKIUH siBisieTcss cocHa U enb, To CII 64.13330.2011 nmaer pacueTHble

COIIPOTUBIJICHUA JIA 3TUX IMOPOLd, KOTOPLIC IIPUBCIACHLI B Tabmd. 1.

S parmmiain b saveian 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 POrud HA PACCTOSAHUH
z=1/2

_ 5ql 4
384EJT

i
D)

:

ymax =

IIpakTnuyeckas padora Ne 15.
Tema: OnpenesieHue pacueTHOr0 COMPOTUBJIEHUS TPYHTA U Pa3Mepbl
NMOJXOLIBbI (PyHAAMEHTA
Heab padoThI: HAYYUTH CTYJICHTOB ONPECIATH PACYETHBIC CONMPOTUBIICHUS
TPYHTA U pa3Mephl MOJIOMIBLI (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 CICAYIONIUM JaHHBIM pa3Mephl

MOJIOIIBBI OTAEIbHOCTOSMIET0 (hyHmameHTa @ =b= 2 m. Ornowenue guHDI
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sgannst k Beicore L/H= 5, ['myObuna 3anoxxkeHust GyHAaMeHTa d = 1,7 m.
OcHoBanueM (yHAAMEHTY CIOYKAT CJIOW CYTJIMHKA, WMEIOIINN CIICTYIOIIHe
XapaKTEPUCTHUKU:

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

3agauy penuTh ¢ moMonisto 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. OTHOIWEHHE ATHHH 30aHKA K BeicoTe L/H =4,
I'myGuHa 3anoxeHus gyHiameHTa 4y = 1,5 M. OcHoBaHMeM QyHIAMEH-
TY CIYXHT CIOH CYTTHHKA, HMEIOILHH CNenyonHe XapaKkTepHCTHKH:
e=0,75; I, =0,4; y=19,5 kH/wm".

FPewenue,

1. To tabn. 11.6 ycraHapMpaeM yOeNbHOE CLEMNIEHHE H YO BHYT-
PEHHErO TPEHHA CYTITHHK:

Ca=Cn=23 lla; ¢, =gy =21°.

2. Haxonum kosdwbHHEHTH 7,,, ¥, (Tabn. 11.9): v, = 1,2; 1, = 1,0.

3. Bumuceieaem w3 Ttabn. 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:

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

o &, = 1,0 (Tak kax wumprua ¢yHIameHTa MmeHbiue 10 m);

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

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

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

_L2-1,0
1,1

+5‘.E.4+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 TH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
Pexomenayemas quteparypa
OcHoBHas JuTepaTypa:

1. 3aiiuenko H.M. IHHOBaIMOHHBIE TEXHOJIOTHHA JKEIE300€TOHHBIX W3JEIUA U
KOHCTPYKIIUK [DnekTpoHHbI pecypc] : yueOnuk / H.M. 3aiiuenko, C.B. JlaxTtapuna. —
DnekTpoH. TeKkcToBbIe AanHble. — CaparoB: ByzoBckoe obpazoBanue, 2019. — 300 ¢. — 978-5-
4487-0466-6. — Pexxum noctyma: http://www.iprbookshop.ru/80310.html

2. CTpouTenbHbIe MaTepuaibl [ DIEKTPOHHBINH pecypc] : yaedHoe mocobue mist CITO / O.
A. UYepnymikuH, A. M. VYcaue, C. M. VYcaueB, C. B. UepkacoB. — DJIEKTPOH. TEKCTOBBIE
nanaeie. — Caparos : [Ipodo6pazosanne, 2019. — 136 ¢. — 978-5-4488-0378-9. — Pexum
nocryna: http://www.iprbookshop.ru/87277.html

3. T'onuapoBa, M. A. CtpoutenbHble MaTepualibl U U3ACHHs [DNEKTPOHHBINA pecypc] :
yaeonoe nocodue mis CIIO / M. A. I'onuapora, B. B. Kpoxotun, H. A. Kamupuna. — 2-e u3j.
— OneKTpoH. TeKcToBble aaHHble. — Jluneuk, CaparoB : Jlunenkuil rocyaapcTBEHHBIH
TeXHUuYecku yHuepcureT, [IpodobpazoBanue, 2019. — 79 c¢. — 978-5-88247-935-9, 978-5-
4488-0287-4. — Pexxum mocryma: http://www.iprbookshop.ru/85990.html

JonoHUTEILHAS JIUTEpaTypa:

1. Tampazsiu A.I'. XKenezo0eToHHbIE U KaMEHHBIE KOHCTPYKIMU. CrenuanbHbIA Kype
[DnexTpoHHBIH pecypc] : yuebHOoe nmocodue / A.I'. TampaszsiH. — DJIEKTPOH. TEKCTOBLIE IaHHBIE.
— M. : MOCKOBCKHi1 TOCYAapCTBEHHBIH CTpOUTENbHBINA yHIBepcuTeT, DbC ACB, 2017. — 732
c.— 978-5-7264-1566-6. — Pexxum nmocryma: http://www.iprbookshop.ru/72587.html

2. 3otkuH, A.I'. betons! ¢ 3¢ dexruBabIME [0OaBKamu : yaeObHoe mocodue / A.I'. 30TKuH.
— Bomnorna : Undpa-Unxkenepus, 2018. — 160 ¢. — ISBN 978-5-9729-0079-4. — Tekcr :

JIEKTPOHHBIA // DIleKTpoHHO-OMONMMoTeuHass cucrema «Jlamp» @ [caiit]. — URL:
https://e.lanbook.com/book/108659 . — Pexum moctyma: 11 aBTOPHU3. MMOIb30BATEICH.
3. Tumenko, H. ©. KoHcTpykiny 31aHMil M1 COOPYKEHUH € JJIEMEHTAaMU CTaTHUKH.

[TpoexTHpoBaHNE U CTPOUTEIHCTBO B YCIOBUAX PECTaBpallUU M PEKOHCTPYKIMH : y4EOHUK IS
CTYI. yupexaeHui cpen. mpod. oopazosanus / H.®@. Tumenko, H.B. IOpuna. - 2-e¢ u3z., ucmp. -
M. : Akanemus, 2018. - 432 c. - (IlpodeccuonansHoe obpasoBanue). - bubnuorp.: c. 423. -
ISBN 978-5-4468-6341-9

4.  Merauinyeckue  KOHCTPYKLIHMH  OJHOITaXHOTO  MPOMBIIUICHHOTO  3[aHUs
[DnexTpoHHbIN pecypc| : yueOHoe mocodue / B.A. MwutpodanoB [u ap.]. — DIEKTpoH.
TeKcToBble naHHble. — CapartoB: Al [Iu Op Meaua, 2018. — 200 c. — 978-5-4486-0157-6. —
Pexxum goctyna: http://www.iprbookshop.ru/70770.html

5. I'msacos, b.1. Koncrpykuuu u3 apesecunsl u miactMacc / b.W. T'usacos, H.I'. Ceperumn,
J.H. Cepérun. — 2-e uzn., nom. u nepepad. — Mocksa : UznarensctBo ACB, 2018. — 400 c. : ui.,
CXEM., TabJI. — Pexum JocTyna: o HIOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560524 (mara obpamenus: 10.09.2019). -
Bbubmnuorp. B kH. — ISBN 978-5-4323-0183-3. — TekcT : 371€KTPOHHBIH.

6. HexaeB I'.A. Jlerkue MeTauiMdecKue KOHCTPYKIIMU [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / I'.A. HexaeB. — 2-e u3J. — DNEKTPOH. TEKCTOBbIe NaHHbIe. — CapaToB:
By3oBckoe oOpazoBanme, 2019. — 91 c. — 978-5-4487-0334-8. — Pexum nocryma:

http://www.iprbookshop.ru/79642.html
HNuTepHeT-pecypcebl:
e http://www.businesslearning.ru/- snekrporHas OMOIMOTEKAa HAYIHBIX CTATEH
o «Bukunenus» - 3JIEKTPOHHAsE ONOTMOTEKA CTATEH
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