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IHosicHUTEIbHAA 3aIHCKA
[Ipodeccuonanbupiii monyns [IM 01. YyacTue B NpoOeKTUpPOBAHUU
3nanuid u coopyxkennid MJIK 01.04.CtpoutenpHble KOHCTPYKLIMM U MaTepUabl
SBIISIETCS.  YacTbl0 OCHOBHOW  mpodeccuonanbHoit  mporpammbl  08.02.01
«CTpOUTENBCTBO U SKCIUTyaTalluX 31AHUM U COOPYKEHHIN.

Oco0eHHOCThIO O0YUYEHHSI SIBISIETCS HEpa3phIBHAS CBSI3b TEOPHH M MPAKTUKU
0 TPUBUTUIO CTYJEHTaM HaBBIKOB B pacyeTe KOJIOHH, ¢epmM, mnoadopa
CTPOUTEIBHBIX KOHCTPYKIIUM U T. 1.

Oco0oe 3HaueHHWe sl YCBOECHMsI COJEp)KaHUS MOJYJIs U TNPUBUTUSA
IPaKTUYECKUX HABBIKOB UMEET MPABUJIbHAS U YETKas OpraHu3alus NpOBEICHUS U
BBINIOJIHEHUS CTYJEHTaMU MPAKTHYECKUX padoT (M3MEPUTENbHBIX, pPAaCUETHBIX,
rpaguueckux) ¢ TpeOyeMoil TOUHOCTBIO TIOJI KOHTPOJIEM MTPENOIaBATEIIS.

[lepenq HavasoM BBINOJHEHUS KaXAOW pabOThl CTYAEHTHl JOJIKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMM IOJIOKEHMSIMHM, IOJATOTOBKON OOpa3loB K
UCIBITAaHUIO, TIOPSAKOM BBIOJHEHUS paboThl. [locne BhIMONHEHUsT TPaKTUUECKON
paboThl HEOOXOIUMO TPOU3BECTH 00PaOOTKY pe3yJIbTaTOB MCIBITAHUM U CHENaTh
HEO0OXOMMbIE BHIBOIBI.

Pe3ynbpraThl HcnblTaHuld, WX 00paOOTKAa M BBIBOABI 3aHOCATCS B KypHal
MPaKTUYECKUX PAOOT, KOTOPBIM BEAETCS KaXIbIM CTYJIEHTOM CaMOCTOSATEbHO.

[To ka0l MpakTUYeCKOW paboTe MpeaycMaTpUBAETCS WHAMBHUAYaTbHBIN
OTYET NEPEJ MPENOIaBATEISIMH.

Llenv uzyuenus.

[IporpamMmma nmpeaycMaTpuBaeT U3YUYECHUE BAXKHEUIIINX PA3IEIOB U
Te€M, HEOOXOJUMBIX B MTOATOTOBKE TEXHUKOB — CTPOUTENICH 1O JaHHOW Crieluann3aiuu
M OTPAXKAIOIMIMX COBPEMEHHBIC TEHJCHIIMM B CTPOUTENIBCTBE TPAXKIAHCKUX U
MTPOMBIILIJICHHBIX 3JaHUA U COOPYKECHUMU.

B cootercTBun ¢ @I'OC CIIO cTyneHTsI JOJIKHBI:
ymemy:

- BBITIIOJIHATH TEMJIOTEXHUYECKUN PACUET OTPAKIAIOIINX KOHCTPYKIIU;
- BBIIIOJIHSATH PACYETHI HATPY30K, AEHCTBYIONIUX HA KOHCTPYKLINH;

- CTPOUTH PACUETHYIO CXEMY KOHCTPYKIMHU 10 KOHCTPYKTUBHOM CXEME;
- BBITIIOJIHATh CTATUYECKUM PACUET;

- IPOBEPSATH HECYIIYIO CIOCOOHOCTh KOHCTPYKIIUA;



- OAOUPATh CEYCHHE AIIEMEHTA OT MPUIIOKEHHBIX Harpy3o0K;
- BBIIOJIHATh PACUEThl COSAUHEHUN DJIEMEHTOB KOHCTPYKIIUH.

3HANb.

- BUABl U CBOWCTBA OCHOBHBIX CTPOUTEIBHBIX MAaTEPUANIOB, W3JEIHA H
KOHCTPYKIIMH, B TOM 4YHUCJE NPUMEHSEMBIX MpHU DJIEKTPO3alIUTE, TEIUVI0O — U
3BYKOM3OJIALIMK, OTHE3AIIUTE, MIPU CO3/IaHUU PEIICHUM JUIsl BJIAXKHBIX U MOKPBIX
MOMEIICHUM, aHTUBaHAAJIbHOW 3alllUThl; KOHCTPYKTHUBHBIE CHUCTEMBI 37aHUMH,
OCHOBHBIE y3JIbl CONPSDKCHUN KOHCTPYKIMMA 3AaHUM; MPUHIMIIBI TPOSKTUPOBAHMS
CXEMBbI TJIaHUPOBOYHOM OpraHu3aIui 3eMeJIbHOTO y4acTKa;

- MEXIYHapOJHbIE CTAHIAPTHI IO MPOECKTUPOBAHUIO CTPOUTENILHBIX KOHCTPYKIIUH,
B uH(pOpMaIMoHHOe MojienupoBanue 3nanuii (BIM - TexHosnorum), crnocoObl u
METO/bl TUIAHHUPOBAHUS CTPOUTEIBHBIX padOT (KaJleHJapHbIe IUIaHbl, TpaduKu
MPOU3BO/JICTBA pabOT);

- BUJABl U XapaKTEPUCTHUKU CTPOUTEIBHBIX MAIWH, YHEPTEeTHUYECKUX YCTAaHOBOK,
TPAHCTIOPTHBIX CPEJICTB U IPYTOi TEXHUKH,

- TpeOOBaHWS HOPMATUBHBIX MPABOBBIX AKTOB W HOPMATHUBHBIX TEXHHYECKUX
JIOKYMEHTOB K COCTaBY, COJIEPHKAHUIO U O(POPMIICHUIO MPOEKTHON TOKYMEHTALIUN;

- B COCTaB€ IPOEKTa OpraHMU3alli CTPOUTENIbCTBA, BEAOMOCTH IMOTPEOHOCTH B
CTPOUTENBHBIX KOHCTPYKLHUAX, U3JENUSIX, MaTepuagax U o0OpyI0BaHUS, METO/IbI
pacdera JIMHEMHBIX M CETEBBIX TIpapUKOB, MNPOEKTUPOBAHUS CTPOUTEIIBHBIX
reHepalibHbIX IJIAHOB,;

- TpaduKk MOTPEOHOCTH B OCHOBHBIX CTPOUTEIBHBIX MAlIMHAX, TPAHCIOPTHBIX
CpeACTBaX U B Kajapax CTPOUTENEH IO OCHOBHBIM KAaTErOpUSIM OCOOEHHOCTH
BBITIOJIHEHUSI CTPOUTENBHBIX YEPTEKEH;

- rpauueckoe 0003HAaYEHUE MATEPUATIOB U DJIEMEHTOB KOHCTPYKIIUA;

- TpeOoBaHMSI HOPMATHUBHO-TEXHHYECKOH TOKYMEHTallMd Ha odopmIIeHUE
CTPOUTEINIBHBIX YEPTEKEM;

- TpeOOBaHMS K DJJIEMEHTAM KOHCTPYKLHMS 3JaHMs, IMOMENIEHUS M OOIIero
UMYIIECTBA MHOTOKBAPTUPHBIX JKUJIBIX TOMOB, 00YCIOBICHHBIX HEOOXOAUMOCTHIO
UX JIOCTYITHOCTH U COOTBETCTBHS OCOOBIM MOTPEOHOCTSIM MHBAIUIOB.



IIpakTHyeckas padora Ne 1
Tema: Ilog0dop cTpouTeJbHBIX KOHCTPYKIMH U Pa3padoTKa HECJI0KHBIX Y3J10B
U JeTajiell KOHCTPYKTHBHbBIX 3JIEMEHTOB 31aHUI
Leab padoTbl: HAy4YUTh CTYJIEHTOB MOJOUpPAaTh CTPOUTENbHbIE KOHCTPYKUIHUHU U
pa3pabaThIBaTh HECIOKHBIC Y3JIbI U JETAIH KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHUN
Xoxa padoThl

Ilpumep: Omnpenenutb BBICOTY KopoOuaToro ceuenust (puc. 3) Oankwu,
coOI01as1 CAEAYIOIIUE YCIOBHUSA:

1.1

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

wmpes ~ TPEOYEMOE 3HAYEHHE MOMEHTA UHEPLINH,

3. h =50t — TommuHa cteHkn ceueHus cocrasisieT 1/50 4acTh BBICOTHI.

JIist perieHus 3a7a4u ONPEASIsAeTC MOMEHT MHEPIIMH KOpOOYaTOro CCUCHHS
OTHOCUTEIBHO €ro TOPHU30HTAJIBLHOM IIEHTPAJIbHOM OCH C HCIOJIb30BAHHEM
HapaieIbHOTO MEPEHOCa OCCH:
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,TIe |y =—
12 12 2 6 6 2 1€ D 12

MOMEHT MHEPIIMHU BepTUKaia (CTEHKHU) KOpOOUATOro CEUCHUS;

bt* .
Ixr :E - MOMCHT I/IHepHI/II/I FOpI/IBOHTaHa (HOJIKI/I) OTHOCUTCJIIBHO CO6CTB€HHOI/I

oCH;

a=h/2-t/2~h/2- paccTosgsHre MEXIY OCAMHU.
IIpu h=15

th®>  t°h N hth> th®  t°h .

6 615 215 2 9
npu h=30b
th® th hth>  th® t°h.
ly=—t—F+—=—7+—
6 6-30 2-30 3 18
¢ yuetoM h=50
hh? h°*h  h* h* h*
I, = + = + ~ ;
2.50 9-50° 100 1125000 100
hh® h°h h* h* h*
I, = + = + x .
3.50 18-5¢° 150 2250000 150
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Takum obpazom, |, = o :
150...100
OTKy/Ia h=4/(100..150)1, = €2..357%1, .

OKOHYATEJIHLHO

Npes = (32..35)4/ 1 s,
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INPAKTHYECKASA PABOTA Ne2
Tema: BoinosiHeHHe pacyeTOB U MIPOEKTUPOBAHME CTPOUTEIbHBIX
KOHCTPYKIHUii, 0CHOBAHUI
eab padoTbI: HAYYUTH CTYJACHTOB BBINOJHEHUIO PACYETOB U MPOECKTUPOBAHUIO
CTPOUTEIIbHBIX KOHCTPYKIIUNA, OCHOBAHUN.
Xoa padoTbl

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

(I I 3050Q:u* - TpebyeMoe 3HaYEHNE MHEPLIUH COCTABHOIO CEYEHHUS;

2. h=(15..30)b- mupuHa coctaBHOrO ceueHus coctasiser 1/(1,5...3,0) gacTp
BBICOTBHI;

3. h=(25..50)t- TOJIIMHA CTEHKH COCTaBHOTO cedeHHs cocTtaBiseT 1/(25...50)
4acTh BBICOTHI;

A 1 pes ! Vs pace, = 0,95...1,03- HENOHAMPSIKEHUE COCTABHOIO CEYEHUS HE JOJDKHO
npeBbiath 5%, a nepenanpspkenue — 3%;

5. A—> A, - COCTaBHOE CeUeHHUE JOHKHO UMETh MUHUMAJIbHYIO IUIOIAb, T. €.
COOCTBEHHBIN BeC (Macca) OaKK IOJKEH OBITh HAMMEHBIITAM.

3amauy cieyeT penarh B ONPEAeTICHHON MOCIeI0BATEIbHOCTH.
1. OmnpeneneHnue BLICOTHI COCTABHOTO CEUCHUS

h=(32..351/1,,,.; =(32..35)/4/30500=423...463u

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



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

400
e
=l

il
Puc. 4 5 Lzs 225
12[ Ne40; 230
A; = 615 oM® ; 1, =15220em*; 1y =642eu’;
Z,=2,75m

t =08cu; by =400mn; by =115un;
h/b=400/(2-115=174;  h/t=400/8=50
A=2A=2-615=123%n", 0,7850-123=96,6x2/m
Ly pace. = 2l = 2-15220=30440cn*

I /1 = 30500/ 30440=1,002

X,mpeb . X, pacy.

4. OnpeneneHue TreOMETPUYECKUX XapaKTEPUCTHUK COCTABHOTO CEYEHHS
(1Bapuanr)

A=122v?; |, =30440"
\F (30440 157 %
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,=2(, +Aa’ >26€42+615.875 >1070%kn*
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3. IToxGop cocraBHOTO ceyeHus (2 BapuaHT, puc. 5)
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:02Ne 1)21-6x300)
[Ne20 A =234cm?; |, =1520em* ; 1y =113m* ; 2, = 2,07cm
S =52um; f‘[ =200mm ; q =76Mmm,
h/b=420/(212) =1,98; h/t =300/6=50
A=2@ + A, >2€34+06-30 828’
| puer. = 2€ + AB% +1 ¢ > 2(113+234-189% +0,6-30°/12) =

=19696n*
I /1 =30500/19696=1,549>1,03

xmpes. |V x, pacn.
3. ITox6op cocraBHOTO ceueHus (3 BapuaHT, puc.6)
;42Ne 1)21-10x320)
[Ne24 A =306cm?; | =2990cm*; I = 208&m”; Z, = 2,42cm |
t =56mm; i =240mm; B =90mn;
h/b=460/(260) =177; h/t =320/10=32
A=2€ + A, >2@06+10-32 =1252cu’ 078501252983/
| = 2Q, + Aa® + |, =2(208+30,6- 2058 +10-32°/12) =

X, pacu.

= 3180Qn*
I /1 = 30500/ 31800= 0,959

X,mpeo . X, pacu.



Puc. 6

4. OnpenencHue

re€OMETPUUYECKUX
XapaKTePUCTUK COCTaBHOTO
ceueHus (3 BapuaHT)

A=1252cu?; | =31800n*
i = \/7 31800 =1594cu
1252

W, = h =31800/(46/ 2) =1383%n°

|, =2Q, +15+Ad® > 2€990+10°-32/12+10-32-125% >-15985c*

\F 15985 1) 0.
V1252
2-15985

wz y =1230cn°
Y b 26

3. TToxbop coctaBHOTO ceueHUs (4 BapuaHT, puc.7)
)21-9x440; -9x200)

h/b=458/218=21; h/t=440/9=489
A=2@,+A =209 44+09-20 =1152cw
0,7850-115,2= 9052/ m
paer. = 2Ga + L + AR” >
2(0 9-44°/12+0,9°- 20/12+0,9- 20- 22,45%) = 31660ca*
L empes.! 1 paee. = 30500/ 31660= 0,963
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—10615*
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4. OnpeneneHue

TC€OMETPUUYECKUX XaPaKTEPUCTUK
COCTaBHOI'O ceueHHUs (4 BapHaHT)
|, =31660"*

} ﬂﬁ: S1069_ 16,580
A 1152

Pe3ynbraThl pacueToB CBOIATCS B BHJIEC TAOIUIIBI

Ng Coct | A; | hy | by | L [ W [ iy |1y | Wiy, | KT | lpes
aB |[CM | M | M |[cM | , |eM|[eM | vi |em | /m | ]
ceuern | 2 | m | M |* |om * lem I pac
usi 3 s N
1] 2([Ne |12 1140|2330 (1515|1093 9, | 96| 1,00
40) (3, | 0| 0|44 (22, ,7|70| 1 |33|,6| 2
0 0 31
2| 2([Ne |12 |46 26|31 |13|15(15|12|11|98|0,9
24, |5 1 0]0|80(83,,9/9830,3|,3|] 9
- 2 0 4 |5 0
10x3
20)
3| 2(- |11(45|21(31|13/16|10 97|09, |90 0,9
Ox44 |5, | 8 | 8 |66|83|,5|61|4|60|,5| 3
0; 2 0 8 |5

Tabauna 2
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BrIBOIEL:

IIpakTuyeckass pa6ora Ne 3

Tema: IlocTpoeHne pacueTHbIX €XeM NMPOCTEHINNX KOHCTPYKIUI 0aJI0K U
KOJIOHH
eab padoThI: HAYUYUTH CTYACHTOB MOCTPOCHHUIO PACUETHBIX CXEM IMPOCTEUIIMNX
KOHCTPYKIIUH 0al0oK U KOJIOHH
Xoa padoTbl
3agaHue 1o BapUaHTaAM:
1 BapuaHT (KOHCOJIb)
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[lepeuepTuTs W3 NpHUMeEpa KOHCTPYKTUBHYK) M IOCTPOUTH PACUYETHYIO CXEMY

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

[IpuMep BBITIOTHEHNS 3aJaHUS:

TTpnnieg 4.1. PYKCBORCTEYACE HAOSAHHON METORHKGH TOCTHOR-
HHA DACHETROHT CNEMEL, TOCTPOMTS PEACETHYIC CNEMY JAN BEDERIHHOMH
BTN, OITHpARMIRCECH HA REpeRAHHBIE CTOHKH H 3aXpeneHHcH © ne-
MOIDBEK CTAMTEHEN KO0 (pHe. 4.23).

Pt

EcnH NMpHMICEMTE KREY-THG0 cury F, kaK HeolpaEeso HA pHC.
4.23, &, To PHAND, TTO JICRAR OTTODA HE ANST BOIMONHOCTH TICHEME-
mEeHHH KOHLE BTN, 4 opaserlt Koren S MOmeT DepeEMeCOIaTHLCS.

JHaTMT, Tehad OOOPa HEMOPILKHAA, A TIDABAR TFOMBREEAR. Ect
TIPHAGREITE CHITY, KAK [DKARAHO Ha puc, 423, 8, To =yrHo, 910 02
KOHUIA SR MoryT NoYTH CEOOIHO NoBEPHYTRCA HA HEKDTOPEItl
yron, Xonia Ganka mporHiasToA. DTo SHAa9HT, oba KoHIe OanmcH aa-
KpetnetHel 1MAHEPHO. TTOMITORKBRAN CKAAHHOE, MOXHO CALTATE
JAaEKTIEMHE O TOM, SNTOD JEBaAH CTOPpE IDEPpHHAED—-HCTHHTEM M HAH,
A DPARRS — OIAPHHPHO-TOTAWEHER. Peverian cxenvm Gamor menlh-
paXEHA HA pRG. 4.23, 2. He npeaocTasaseT TRYRA IDOCAHATHIRPOBATE
ONOPH W 0O CTATHUSCKOH TOu KH IPpeaHML Ha JTpaBoi onope IMPH -
Mo HAN MPOMABONTEEHD HAMPpARTEHFOR HarpYary BOIHHEDST ONHA
BEPTHKANHHAA PEAKI[ME, B HE JeBHi OTNDNe — HAKITOHHES PEAKIHA,
KOTOPYIO MOXEO DAVTONGTE HA B COCTABRTAIOIONE {BEDTHRKAIBHYIC
H FopwrS0HTRAALHYIO).
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b

Pye. 4.23. K npwsepy. 4. 1. Onispanise gepesanioit Gamar na Crolfi:
a} xoHCTRYXTHEHER Cema; B), B) BOIMONTIGIE NEpemMeLlEHis Ganki;
r} pacuerran cxema Damar 1 — Gama; 2 — croéika; 3 — cxolsi

IpakTnueckas padora Ne 4
Tema : Pacyer cTaibHOM HEHTPAJIBHON C:KATOW 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-nipakTrdeckoil padoTsl Ne 3. OTCyTCTBYyIOIIME IaHHBIE B3SITh W3

14



npuMepa npuBeAeHHOro Bhile. CaMo yCcIOBHUE 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 MarazuHa. KoJOHHa BBINIOJIHEHA U3 MPOKATHOIO JBYyTaBpa C
napajulenbHBIMUA TpaHsMu 1moiok. Harpyska N=566,48xH (paktuueckun Harpy3ku
OTBeca CTaJbHBIX 0AJIOK U CTAJIbHOW KOJIOHHBI MEHbIIIE, YeM HArpy3KH, B3sIThIC 1O
npumepy 7, B KOTOPOM Harpy3KH OIpeAesIeHbl OT Beca *KeJIe300€TOHHBIX 0aloK U
KUPIUYHOW KOJIOHHBI, HO JIJISi CPABHEHUS pE3yJIbTaTOB pacuyeToB B mpumepax 5.1,
5.2, 5.3, 5.4 Harpy3KH OPUHSTHI OJITUHAKOBBIMU).
KoaddunreHT Haie)KHOCTH 10 OTBETCTBEHHOCTH NMpUHUMaeM v, = 0,95; narpyska
C yueToM K03 (UIIMEHTA HAJIEKHOCTHU 1O OTBETCTBEHHOCTH
N= 566,48 - 0,95 = 538,16 kH.
Kononna ¢akTrueck BBITIOJHAETCS BBHICOTOM B JIBa dTa)a, HO pacueTHas JJIMHA
IPUHUMAETCS PpABHOM BBICOTE OJHOIO J3TaXKa, TaK KaK YYHUTBIBACTCS €€
3aKpEIUICHUE B MEPEKPBITHH | =3,6 M. pacueTHas cxemMa KOJIOHHBI U €€ CEYCHUE
MIPUBEAECHBI HA PUCYHKE.
8)

N=538,16 kH

1 N
* Ir=3,6M

.«f

'l

o

I&_r

—_—

Py, K nppwsepam 5.7, 5.2, 5.4:;
3) PACHETHAR CXEME KOROHHB ) CEYBHIME KONOHHSN

Pemenue.

1. OnpenensieM rpymmy KOHCTpyKImii o ta6mune 50 CHull 11-23-81"; konoHHEI
OTHOCATCA K Tpynne KoHcTpykiwuit 3. [Ipunumaem crams C245 o 'OCT 27772-88
NpUHUMAs CTallb, CIEIYeT YYHUTHIBATH, BBITIOMHICTCS M3 OTOW CTalbh MPOKAT WM
HET, TaK KaK 3a4acTyl0 ONPEJCICHHbI BUA TpOKaTa MPOU3ZBOIAUTCS U3
OrpaHU4eHHbIX TUNOB cTanel (cm. [lpunoxenue 1, Tadm. 2).
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2. OmnpenenseM pacueTHOE CONMPOTUBIIEHWE CTA MO TabmuIe 2.2, YYUTHIBAS,
YTO JBYTaBp OTHOCUTCS K (PACOHHOMY MPOKATY, ¥ MPEIBAPUTEIHHO 33JaBIINCh €r0
TojmuHou t 1o 20 MM, Ry = 240 Mlla = 24 kH/cM>.

3. [Ipu pacuerax Ha yCTOWYMBOCTH NMPUHUMAEM KOI(PPHUIUMEHT YCIOBUS
paboter y. = 1 (tabm. 2.3). 3amaemMcs THOKOCTBIO KOJOHHBI A = 100, d9TO
COOTBETCTBYET KOI(PUIIMEHTY TMpomoiabHOoro mi3ruba ¢ = 0,542 (tabn. 5.3).
OmnpenensieM TpeOyeMyto MIOMIAAb:

N __ 53816 _ :
A=~ e~ T

4. OmnpenensieM TpeOyeMbli MUHUMAJBHBIA paauyc WHEpUHH (MO0 3a/laHHON
rubkoctr A = 100): A= 46,08 cm?; i= UL =360/100 = 3,6 cm.

5. [To Tpebyemoil miomaau ¥ paanyCy HHEPUUHU TMMOAOUpacM JBYTaBp IO
COPTaMEHTY JBYTaBPOB C TMapaUIeNbHBIMU TpaHSAMHU TOJIOK. bimke Bcero
noaxoaut ayraBp 2311, xoTOpsld MMEET CIEAYIOIIME XapaKTEepPUCTHKUA: A =
46,08 cM”; ix =962 om; iy = 3,67 cm.

e OrmpenensieM HauOONBIIYI0  (AKTHUECKYI0 THOKOCTh (HauOoJbIas
rMOKOCTh Oy/J€T OTHOCHUTEIIBHO OCH Y-y, TaK KakK pajJuyCc HHEpLUUU
OTHOCHUTEIIFHO OCH Y-y MEHBIIIE Paguyca HHEPIIMH OTHOCUTEIBHO OCH X-X, &
pacyeTHbIC JUIMHBI OTHOCUTEIBHO ITHX OCEH OJTMHAKOBBI):

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

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

e [lpoBepsiem ycnoBue, 4TOObI THOKOCTH ObUIa HE OOJIbLlIE MPENETbHOU
ruokoctu, ycrtaHoBiieHHoW CHull 11-23-81". JI7msT  OCHOBHBIX KOJIOHH
npenenbHas THOKOCTh onpeaensercs no Gopmyne Agpe; = 180 - 600 (cm.
Tab1. 5.4), rne o = N/pARy. = 538,16 46,08 24 1=0,875>0,5;

e [IpoBepsieM yCTOMUYHUBOCTD:

N_ swmIs Coate :
=TS a0y ~ 2100 XM/ /o < Ry, =24-1=24 H /.

BriBoa: Hecymas ciocoOHOCTh CTepKHA KOJOHH oOecrieueHa. [Ipunumaem
B KayecTBe cTepkHs apytasp 231111.
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IIpakTnuyeckas padora Ne S5
Tema: Pacuer nepeBAHHON HEHTPAJBLHON CKATOM CTOMKM.
Leap padoThl: HAYYUTH CTYJEHTOB PACCUUTHIBATH JIEPEBSHHYIO LIEHTPAJIBHO-
CXATYI0 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 yueonuka CerkoB B.U., Cepoun E.I1. Crpoutenbubie kKoHCTpyKIuu 2005T.

IIpuMep BuInoJaHeHus 3agauu Ne 1

Ucnonw3yst nmanHbie npumepa 3.7, moaoOpaTh CEUEHHUE IEHTPAIbHO-CHKATOU
CTOMKM (KOJIOHHBI), BBITIOJTHEHHOW W3 IEIbHOM JpeBeCHHBbI. MaTepuan: COCHa,
copt 1. Ceuenne konoHHBI — Opyc (puc. 5.37).

[Ipumeuanne. [lepeBsiHHAs CTOMKa MJi1 MPEIJIOKEHHOrO B mpumepe 3.7 Tuna
3/1aHUS, €CTECTBEHHO, HE MMEET CMBIC/IA M JaXK€ HEAOMYCTHMa C TOYKU 3PEHUS
TpeOOBaHMM, TMPEABABISAEMbIX K TaKUM 3JaHUSIM U HUX KOHCTPYKIUSM
(IpOTHUBOMOKAPHBIX, KAMMUTAILHOCTH U T.1I.).

Harpy3ku Takke MEHbIIE, YeM MpU KUPNUYHOM KOJIOHHE. BapuaHT cToMKu
(KOJIOHHBI) W3 APEBECHUHBI MPHUBEACH HUCKIIOYUTEIBHO B YUYEOHBIX MENSIX s
CPaBHUTEIHHON OIEHKU MPOYHOCTHBIX CBOMCTB MAaTEePUAIIOB, KOTOPAsi MOKET OBIThH
MOJIO’KEHA B OCHOBY SKOHOMHYECKHUX CPAaBHEHUU KOJIOHH.

N=5/8 48 xH, r yueTDM xOMINDHIHEHTY HELEKHOCTH MO OTEET-
CTBCHRCCTH 7, =0.95 warpyasa N=566.48-0,95% = 538,16 kH. Pacuer-
HAS CXCMA TTDWHATA © OITHDAHIHCM KOHIKS CTEQAMHA KoMDHHE F Iy~
HHpHe oflops (oM. prc. 5.35, 7). PACWSTHAA ATHHA CTEERHA L= 3.0 M.

T raTVERO= BTack HOCTERER: PETOBHS SHRCTUNYATALMH A2 (NeMeHT
PRSCTEET FEHYTIH OTRIUTHER DN TIOMCLEE HHA & OTHOOHTENERH0M Bape-
POCTLIG DO CREM &0 6 e 759 (o, Tebn. 1 CTHHI 11-25-80).
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Faruerae,

L. Io a6, 2.4 onpeienass PacyeTHOS COTIDOTHRIEHHE IPEBaCcH-
HEL CATHIO: K, » 16 MIla = 1,6 kH/cv (Iipeapap s T HEHMAS
WHPHHY H BRCOTY CeveHHA Gonpdie 13 o). .

2. KoadumnpcH T YeRoDHA paBoTH B oOOTPETCTRNY ¢ TReOORAHA-
A n. 3.2 CHulT I-25-80 nprEasEes pREHLROE SIHHTm.

3. 3apachcA KOSDHIMEHTOM ITPODQTEHOTD Harwha ¢ = 0.8 w ormpe-
JHETURE M TReSYeMYIC IIFOIANL CELEHNA HE QOPMYNE YCToHUHBOCTH

_ N 36 _

T - o& " 0816 4.4 .

4. Tpundaess ¢ yaenoM copraMeHTa (Tipenoasswe 3) oegeHHe
Epyen bk =200 250 o, HaxTHISCKAT THTOMATE cedeHHR K= 500 en;
FONOHHA FRE BMEET EPE30E: B PACHTHOM CESsHAN, TIOTOMY DECSETHAA
TUTCTIRUIE CEEHHA Ko, PRERR MOLEIH ceveHna GpyvTo K, = 500 cad.

PR 557 CErmre DRrmmoN ROnOHH — X rpenssyy 5.4

5. Onpensrses paaHych HHEPIHM OTHOCHTETBHO TNABHEX GOt
{1860, 5.2):

H=0,28%4=0,289.25=723 cm;

r.=02806=0289.20=578 cM.

6. Haxonym HOKOCTE B koS hsIimeHT TTpoacihHoro WirHia, we-
TCAEYYA MEHEHE 00 DA pRtliTyYe THEDLDTH, TIOTYYaces Bovnanes
sRENEHHE THBKoCTHE A= Lfr, = 360/5,78 = 62,%; onpepennc NpaicTh-
HYW0 THOMOCTE, e koo A, = 20 (Tatn. |4 CHxII 11-25-80).
THOCTE KOJIOHHE B TIPESSaN HOPMES, TEK KB (PaKTHYeCKen [HE-
KOCTh KOADHHM MeHBIE A= A, xoadbHIIMEHT NPOAQTEHOMD HAKG
TP TI0 HOPMYITE

p=1—0,8-(A/100)" = § — 0,8 (62,37100)" = 0,689,

1. [TposcpacH yorolroteocTs:

u-i-u_gim-l,sﬁ kH/omt < R =1,6 kH fond,

Brieon, HanpsokeHus npH pacteTe Ha YCTOHYMBOCTE MEHBIIE Pac-
YETHOTO CONPOTHRIICHHA APeBeCHHEl CKATHIO!

=156 < R.=16,0 MIla,
CNefOBATENLEO, HECYIas coCODHOCTE n0ecTIeYeHa.,

IpurmaeM ceyeHue KononHE 200 » 250 M. dpepecHa — coCcHA,
copr 1.

3amaua Ne 2 0e3 pa3OMBKH IO BAPHAHTAM.




TMopoBpaTe ceyetine AepeBsHHOM CTOHKH 13 Gpyca; CToliKa WapHup-
HO 3aKpPEIVICHa 110 KoHLAM, [MHa crobixu I= 2,0 M. Harpyaxa npuno-
XeHa Mo HeHTPY TKecTH cedeHuA, N = 15 KH. KoadwpimimeHT Hanex-

HOCTH O OTBETCTBEHHOCTH ¥, = 0,9. Marepuan: Gepesa; copt 2. Temne-
PaTYPHO-BAAXHOCTHEIC YCJIOBMA 3KCIUTyaralMi B2 (aKcrumyatanmsa Ha
OTKPBITOM BO3EYXE B HOPMANLHOH 30Me, M9 TAKIX YCHOBUH SKCMnyaTsa-
LM Koaxddument m, = 0,85). Fipu onpedesernipacuemuozo conpomiia-
Aens Oepesn credyem Pactemnoe Conpomueaete, onpedeaennoe dia dpe-
GECUNHB COCHb (BM), YMRoMcaTs Ha KoXDdriuuerm m (maba, 2.5), yurine-
sarowti dpyeyro nopody dpesecunibl, u Kodgbutuernm m,, yuumbeaoul
yeaoour sxcnavamaia. TlpeaeHas THOKOCTL CTOMKH A= 120.

3agauya Ne 3 0e3 pa3sOMBKM 110 BApHMAHTaAM

IIposepHTh HecyIIYIO cNOCCOHOCTE AepeBARHON CTOHKH, BHITON-
HeHHOH M3 GpeeHa. MatepHai; exb, COPT 3; YCIIOBMS SKCIUTYATAIMM
A3 (vosdduument m,=10,9). Harpyska, neficTeylomas Ha CTOHKY,
MPHIOXKEHA MO LEHTPY TAXeCTH cedeHua, M= 150 kH. Kosddinm-
€HT HANIEXHOCTH TI0 OTBETCTBEHHOCTH ¥, =0,95. 3axperiieHHe cTepx-
HA IIapHHPHOE 10 060HM KoHUAaM, inHHa {= 3,0 M. JdnaMeTp GpeeHa
D= 180 mm. TIpenenncHas THOKOCTE CTOHKH A, = 120.
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Ipuiaoxenus

Mpunoxexvne 2

Tormupsa, Eupemia, e
e 100 126 L 150 175 200 225 250
19 100 | 125 | 150 - - - -
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 -
a4 100 125 150 175 200 225 -
50 100 125 150 175 200 225 250
G0 10D 125 180 175 200 295 250
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 20
175 - - - 175 200 225 250
=00 - - - - 200 205 250
260 - - - - - - 250
T ovriiing 1
T paTypHos FacumArssan B aEHCT O B G N
[ Lok sl _ BNR T e Y
M P P O T G O P S WG TLTT L
rOMCTRWLES _ -
Yonowws LE] FIRNOE ME HERFI A
SEEMNyETE PEFBEEHHM AP
BeiyTw  CTEAMiEbehm i Rokaugsind g
TRMMEPETYER &0 O35 O, CTHOCH T
BNERHICTH ROy
A o E% L 20
A Crme B go TE%. 12 2
A Chwluk 75 20 5% LI i
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.f ' 4 2 x; T X
x /"é X x X XA .
- g el it A == ped
Covenme 7 &7 >
DNOMONTA " vl ¥y d
I | b D
b 1 D 3
A bh bh =D P md?
4 4 4
Fi o o nD# !  rdt
12 12 64 64 o4
L hb* ¥ D nD? !
12 12 &4 64 o4
i, 0,289 0,289 0,250 |g25 F-F
i, 0,2895 0,289% 0,25D 0,25V — 4
Tabnuya 14
HaHMeHOBAHHE INMeMEHTOE KOHCTRYRLUMA MpegensHan MMEKOCTE A o
1. CxaTeia NOACS, ONopHLIe PACKOCH H CNOPHEIE CTOHKM GepM, KONOHHE 120
2. MNpovue CHATHIE 3NEMEHTEI IEPM H OPYTHY GCHEOZHbIX KOHCTRYKLMA 150
3. CxaTeia 3NSMAHTH CEBAZEH 200
4. PacTRHyTHIE NOACA (PEPM B BEPTHKANEHON IMTOCKOCTH 150
5. MNpoywe pacTAHYTEIE SNEMBHTE HapM M JPYrUX SKBOIHEIX KOHETHYHRLIAR 200
Ans anop Bo3AYLIUHGIX AMHKWIA ANeKTponepanaqH
8. OCHOBHEIE 3MNAMEHTE (CTOAKN, NPWCTABKW, GNOPHLIE PACKOCH) 150
7. MNpoMue anemeHTsl 175
8. Cenam 200

Npumeyanre. na CRITHX FNEMESHTOS NEPEMBHHOID CEYEHUA BRNMWYKHE NP2A2MEHOA MMEKGCTH & g, YMHOXAIITEA HA

\'I'k: , T8 Ko HLMEHT Ay NPMHAMAETCA No 1a6N. 1 npun. 4.
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Tebin. 4 CHW 1-23-80

Tatimaa 2.5
Koadpdmmenrm, nm
PECHETHRDL
conpoTvmaoHMmi
F ]
- gtl
5% | ez
Apeaecuue noposs 2 gni o g
~i-x 25 3 i
gk cgt .
T s |2 3
et jees
= E £ g a
o ¥ sEw 9
SE S g
agg|°©
[+]
Xpobwirie
1. MTMCTERHHWLA, KpOMe 8BPONEeRACKOR M ANOHCKOH 1,2 1,2 1
2. Kepp cnbBnpcxmii, kpome KpacHORPCKOro Kpan 0.9 0.9 0.9
3. Keyp KpacHoApCROro Kpas, COCHE BeiimyTosa 0,65 0,65 0,65
4. NimxTa . B 0.8 0,8
Teepose NMCTEBEHHEWE
5. Oyt 1,3 2 1,8
6. AceHb, kned, rpab 1.3 2 1,6
7. Axaipn 1,5 2.2 1.8
8. bepeaa, Oyx 1.1 1,6 1,3
9. BR3, nLM 1 1.6
MAMKHWe MCTREHHLE
10. Onexa, nvna, OCUHE, TONOMNEL 08 1 0,8

IIpakTnueckas padora Ne 6
Tema: Pacuer xej1e300e TOHHOM KOJIOHHBI €O CJIYYalHBIM IKCHEHTPUCUTETOM
Heab padoTbi: HAYYUTH CTYJEHTOB PACCUUTHIBATH JKEJI€300€TOHHBIE KOJIOHHBI CO
CIIy4ailHbIM 3KCLIEHTPUCHUTETOM.
Xox paboThi:

3amaua Ne 1.
BrImonHuTh 3amady B C HHMXKE INPUBEACHHBIMU YCIOBHSIMU B COOTBETCTBHM C
npuMepoM 5.5 yueOHMKa NPUBEICHHOIO 3a YCIOBUSIMU 33]1a4u.
JlanHbie:

[To pannpiM mpumepa 3.7 paccuMTarh >KEIE300€TOHHYIO KOJIOHHY.
(Harpy3ky Ha kene300eTOHHYIO KOJIOHHY COOHMpaeM 3aHOBO, TaK KaK B MpUMeEpe
3.7 He coOupanach AnUTEIbHAs YacTh Harpy3kH, 3HaUEHHE KOTOPOM HEOOXO0IUMO
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3HATh JIJIS pacueTa kejie300eTOHHOM KooHHBL.) Harpysky Ha KOJIOHHY coOupaem
C YYETOM €€ Beca, KOTOPBIA OTJIMYAETCs OT Beca KUPIUYHOU KOJOHHBI. Harpyska
MPUIOKEHA CO CIIyHallHbIM dKCIEHTpUcUTeTOM. [I[puHrMaeM ceueHrue KOJOHHBI bh
=350 « 350 MM, apMUPOBAHUE CUMMETPUYHOE, T.€. INIONIAA CEYEHUN apMaTypbl
paBubl A S =A' S . Bricota xkomouasl H = 7,5 m (cm. puc. 3.1). Kosddunuent
HaJIS)KHOCTH TI0 OTBETCTBeHHOCTH Y= 0,95.

TIpemiep 5.5, o paHHEM NPEMNEPa 3.7 POCCYHTATE MemealeTor-
Ry konoMHy. (Harpyaxy He WeresofeTOHWY KONCEHY coBHpaen
IR0, TAK KK B npHMepe 3.7 Be coDHPaNACE fITHTEMRHAR YEITE Hi-~
IEY3EH, FTAveHRe Koropoll Heolxo MO IHATE D18 PECYETR HETEso-
GetomHol KonoHHL.) Harpyary 8 konoHy coliepaen © yueTom ek
Bech, EOTOPHAN STAMYSETSR OT pecd Hprianodt konetink!, Harpyara
PSR CO cmyaHHEN SKCueHTPHEHTETOM, [IprH it coaefise
KONOMHHLE £ = 300 300 MM, SphHPOBEHRC CHMMETDIMHOS, T.C. TUKHLRA-
AH ceueHHH apueTypH panr A = A, Brcors komors K=T25 M
(e, paar, 3.1} Kosddenpaser FRBesHoCT NO OTRETCTRCHHOST 4, = 0,08,

Perverue.

1. Ona pocseTa KON oNME colHMPREM PECYCTHYR HUPYIKY (e mon-
WOS IHAYCHHE N N ANMTEAEMYIO YACTE HAIPIEH N

& HATPYEE OF QODCTECHHOND BECH NCTE300ETOHNCH KONCHHED

Meosow = ek 6 = 0,3-0,3-7,25-25 = 146,31 kKH;

M e = N = lﬁ,jlll-l?HnH

;r:-mrmmmnmmm-mu
EM Q:lwnﬂ"l: -'H\I.I:IE%.ILI "N.Iim-l'll:
=89-27 + 10,58-27 + 2-9.9 + 17,94 =553,7 kH:
» HEKOAWM JTHTCAREYIO SACTE HAMPY3KH Ha Hu3 KoNoHEH ¥, Ans

METD HEODXOMMMOe B2 BecH HATEYIKH BHYCTE KEETKOPPOWENHYIO Yot Th

HArPyEM (e coOTEETCTREH ¢ . 1.7 «Ke CHRIT 20197, 35 50% chHe-

OB HETPYIH 5 CHHTRETCA KDETKOEPeMCHHGE o S0% — mmrmenHoi)

B cooreeTeTeAw  THAN. 1.3 1mememaan HopMATHIMHEA N HATjry6 Ha

TP KPerTHe Toproatls 3aMcE cocraiutaeT p = 14 kls, a nomoe wm-

YeHIHE HOPDMETHEHOH HaryskH v nepesprThe P e 4.0 kI1s » kosd-

SHLMEHT HADEKHODTH N0 HANPYIKE Y= 1 2, cienosarensso

Ny=N—03A , — o A+ pry e, = 3637 - 005 2,027 =4 |2 27 +

+1.4-1.,2.27= 451 J1 xH; 0,98

‘E}Nﬂﬂﬂmmm = HRAITDYIKE paFH
N=%63.7-00% =218 52 KH.;""

Ny= 451,11 0,95 = 428 55 xH.

2. JamaeMca METEPHANAMK KOROHHM: Beron Toxemeri snaots BX:

Tn = L5 ponomuHan apaaTypa kKnacea A-111; nonepesas apuarypa

xacca Bp-1; pacacTrne conporweneumn B, = 11,5 M, §, = 365 MIa

{Toin. 2.6: 2.8).
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1. Onparensén pacueTinyc AhHHY KOTHHHEL; PACSIETRAL ATHHS. Ko-
NOHMLL MPHHIMBETCR paEsHcii Baore sres (pic. 3.1 § = 3,0 M {dax-
THYACKH FKOMHHA BEINGERETCH BHCOTOH B 05 STAeS, HO, YIHTHBA
e IARPETINEHHE B S EPETHH, IO SAEW POCSETHYO SXekY, AHAH-

THYHYIC HafpaEeHAGE Ba pic. 5.35, o)
d. Hexoumas oTHoliiHMR;
LR e 300/ =12 < Nk,
N N=q28 55,5315, 52 ={.B.

5. No efin. 5.6 cnpapenred arkreHEE KOXPPILHEHTOR fh, $u;

O YUETOM [HHTEDIIOAR LM Oy, = 0,868; o, = 0,588,

. hmmumamaubd:mnmmu BOMHPOBAHIMA L, BEYHCAAEM JHA-

qemﬂ: HITHEHTS L, TIHHHMBe k= 0,01:

A Ro) = 36,5 0,051,150 9) = 0,353
? MMWWM

= Hipy— e = 0,86 & H0,ERR — 0,B6E)0,353 = (,8E2 < 4y, = 0,568,
8, Onpenensen

TPeEYEMY 0 TICTIEAE APMATY

N 535,53
5~ Rtabh %5 —115:0.5-30-30

R 3,5

9, Tax 163 TPCDYeGHT NUTOTLLS APET YRl THOITY S IHITAC & OTPHLETC -
Holl, 370 TEATHT, o e oFE {083 ApMATYPE} CITPARTFETCE C HE-
TPYIROH L APMATYPY CASTT IPHHHMATE TH KOHCTPYETHRHLIM TRe0o-
BAHLNNG YTHTHEAS, TT0 FeoOromass obecTieuHTs MHlHITNGWHETH Mpo-
LIEHT ADMWPOEEHHA KONOHHWE {Taln. 5.5 1 wro mpy Mesemefi ciopone
ceseHHA > 25 sad peaMeTp IpOnonbHER cTepsHedi
HASMAATE HE meHes 16 mw, npimaecsr 4 SHE A-TIL A = 3,04 cu’

. 11 TPOUCHT BPMHPOSRH A

B = (A, 4+ A0 = 8,04 10030 30 = 0,893 8, yro Homane sMEm-
MRTEHOTG FHAVTHHE e, =0, 4% (1aiin. 5.5) H srtprbLile Maks HAA T Os
O IHATEHHA . = 3,006

TIPAHATAA SPaAATYA DECT CHBAET MECTROIHMEN [POLEHT APMH-
pPOERHHE.

i 1. HaonsqeeM IWAMETDE H LUIAT RCCTAHOERH NIONCPETHEX CTEDW-
et f, 20,254 =025 16 = 4 33 MPHHMMEEN TIHIEQETHYIO RPMETY-
ry 4 Bp-L war monepevHBN cTepwmHelt £ 55 200 = 20 16 = 320 MM,
OV M o TR HWapcw Wwiar 5= 300 pui,

12. KoncTpypyeM ceveHie KOrroHRE? [pac. 5.38).

Cpansinein NOpOOpaE HEC B TpRMopax 3. 1 - 5.5 omiery movoHH 2
PRATHYEEIX MaTepranod (Tobm. 5.10), soxHo cnexarh caemyiomui
mmnpllmmnmnm“ﬂrpymmmnm{m
SHTCIERERD DTATHUERETCH mmmmmmﬁmmmmmﬂw}nrmn

<0,
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CAHEMOBED, PRCIETHLIX ANTFFAX CETEHM SR KIMOHH IR EDTCA PRIHE-
MH. HateHbInte CEmHHE HMEET CTAMRSET KOmoa, RanhOAR e
OERCHFLC HMCET KNTOHRA, BLTOTACHHER FD HeapMF POBSHECH KRTAY-
H{ﬁmcﬂﬁmﬂmmm MEHELE, YoM CECHHE
FKONCHH, BRTIGMHCHHER Wl XenesofeToHa i KHpTHTHoR knans.

¥ 1=L
g AS 2316 A-10

7
* v

N Ve E

=
- . Fa |
Sk A6 A
- e
o, — D4 Bp-1
Pwc. 536 K nprascpy 5.5

Tabrya 5,10

Cpassvmornien Talimma cevermli KONOHH U3 PA3HMIX MATEPWANCE
(mpuasepel 5.1-5.5)

Xaneao- |Heapeapohikmid | APaaDOBAHHAN
HeroH KB s KNaAKA

{1

Marepuan
Cran

BeToH

ApeasouHa

Knaco/ C245% |B2D |A-M | M10D MT5 |MI1C0O | M100 | Cotxa,
MAPKA

copt 1-i
Ceuvetine 231 [30x30cm 64 x84 cm Aix51om  [20x256comMm
Mrowans [46,08cw’| 900 oMt 409E cu' 2601 cw’ 500 cu®
Hapyaxa |538,16kH|535.52«H 538,16«H 538,16xkH |538,16kH

fipumevanue. TIponeHT apMUPOBAHNA B XENCI00CTOHHDI KONOHHE ONpEACnRcTCA
MO OTHOLEHNK mMoLane apMaTyps! K rnomaom SeroHa M coctasnser 0,89 %;
B APMHPOBAHHOM KHPIHYHOM CTONGE MPOLCHT ADMHPOBRHEA OINPEISTACTCA KaK OT-
HOWICHHE O6BEMA APMaTYPH K ofseMy KNpRHyHoH Knaaku i coctannaet 0,284 %,

3agada Ne 2 OgHO yciioBHE JIs1 BCEX BAPUAHTOB
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3anaua 5.8.

IIonoGpats Knace apMaTypH ¥ AHAMETPH ITOTEPeUHEX CTepXHe
VA ¥ene300eTOHHOM KONOHHM, ONpedefHTE MX LIAT, eCHU MPOAOT:-
HHE CTEPXHH KapKaca KONOHHH NPMHATH aMaMeTpoM 25 MM, A-111.

3amaua Ne 3
Bapuanr 1

3anasen 5.9,

PaccuMTtats xene3obeToHHYIo KonoHHY. Harpyska, peficreyiomas
Ha XooHRy, N=640 kH; N,= 325 xH. KoapdHLHeHT HaZeXKHOCTH IO
OTEETCTREHHOCTH ¥, = 0,95, Harpy:ska npunoxXeHa co CaydaiiHeIM SKe-
LEHTPHCHTETOM. Ceyerme KonoHHE 350 x 350 MM, apMHpoBaHNe CHM-
MeTpryHoe. Bricota konoHHE H'=4.9 M, 3aKpelneHle KOHLOB KONIOH-
HH LlapHHpHoe, ApMaTypa — nponoisHas kKinacca A-1I; nonepeuyxan
Bp-1. Beton Tsxenmiit knacca B20; 4,,=0,9.

Bapuant 2

3arzaamm 5.12.
TMopobparh apMaTypy XKese3obeTOHHOM KOJOHHE CO CIyYaiiHEIM

sKcLeHTpreHTeToM. PacuerHan pnyiHa konoHHH J, = 6,0 M. Ceaelne
KOJIOHHE! 400 X 500 MM. ApMHpOBaHHE CHMMETpHuHOE, A, = 4,. Ha-
rpyzka: N=700 xH, nnurensHan yacTh Harpysku Ny = 525 xH. Koag-
GHIMEHT HAlEKHOCTH 110 OTBETCTBEHHOCTH Y, = 1,00, beToH TsoRenuIi
khacca B25, koadduimenT yenorus paboTht GeToua vy, = 0,9. ApMa-
Typa nmpoponbHas knacca A-11, nonepeurtyio apMaTypy NpHHATE, KC-
XOHmdA U3 TpeGyeMoro anameTpa, Kiracca A-I v Bp-L.

Bapuanr 3
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3anaqa 5.11.
ITpopepuTh HecYIyK crocobHOCTE XKene3o0eTOHHOH KONOHHH,

Ha KoTopylo geficteyer Harpyska N= 250 xkH. Harpyska npiioxeHa

CcO cMyJaliHKM SKCLEHTPHMCHTETOM; JNHTENLHAA YacTh HAIPy3IKH
Ny= 125 xH; koappMIMCHT HAAEXHOCTH [0 OTBETCTBEHHOCTH Y, = 0,95.
PacyeTHan pmuHa KONOHHH §, = 3,0 M. ApMHPOBaHHE CHMMETPHYHOE
A=A =(2 222 mm). Apmarypa knacca A-IIL Beron mokensiil, kinace
npouHocTH GetoHa B20; v, =0,9. CeyeHne xonoHHE 300 %400 MM
{pHc. 5.39).

7N ;

Pd *
22522, A-11 400 20722, A-IT1
A 7
Pue. 5.39. Covere KOnorHel K 3a0ave 5.11
Bapuanr 4
3anaua 5.10. B

OnpeacnUTL apMaTypy XeJe300¢TOHHON KONOHHH CO CITYYARHEM
IKCHEHTPHCHUTETOM M 33KOHCTPYMpOEBaTE ee ceyeRMe. Harpyaka:
N= 1800 xkH; N;=1200 kH, KoadduieHT HATeXHOCTH 110 OTBET-
CcTBeHHOCTH ¥, = 0,95, PacueTHas AnMMHAa KONoOHHHW b= . ...=7,0 M.

Ceyenre xonoHHH 400x400 mm. BetoH Taxeneni knacca B30;
T = 0,9. IlponormHan U NonepeyHasa apMaTypa Knacca A-TIL
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[Tpunoxenus:

Tatmwa 2.6

Haaneuormo Mz Talin. 13 CHell 2.03.01-84*

HamneweHws us talin. 19*, 20°, 22*, 23* CHsA 2.03.01-B4*

PacueTHe cOnpoTHEnaHWws SaTonRa NN
NpegatsHbiX COCTOMSH Nepeoi
Bun Baron rpynnai & M Ry, MNa,
CONPOTMANGHMEA npwwiaccs GeTona
noNpENHDCTM HE GETHES
B10 |B12,5| B15 | 820 | B25 | B30 | B35S
CxaTve ocesoe Tamenbii v 60| 7.5 | 85 |11,51145] 17 | 195
(MpMaMeHHAR | MERKDSEPHWCTREA
NpONHOCTE), P,
PacTaxesme Trwantii 57| 066 10,75| 0,9 {1.05(1,20| 1,30
oCenos, Ry
Tatimnia 2.8

PacuaTHME CONPOTHENBHMA SPMATYPR
AnH NPeAsNLEI COCTONHWG NP RO
rpymns, Mia
CrepaHeEan HopMmaTMERHLS
DACTINOHINO m;:m
Knascos Re = Riey, |npoponsHoit!  nonepeuwoit
MnNa - {xoMyTOEM
OTOrHYTRIX
crepaHol) R..
Al T 235 295 175 228
A-ll 295 28D 225 280
A-1ll puameTpOM:
6-8 290 355 285* 355
10-40D 365 290" 363
A-IV 590 510 205 450
AV 188 680 545 500
Bp-{ tameTpom
3-5mmM 490 410 290 arn

* B cBAPHEIX KAPKACAX ONA XNOMYTOB 3 apMaTYpH knacea A-HI, grameTp Komopex
McHbIE 1, IHAME TP MPORONBHEIX CTepaHEH, THanens R MPHHHMAOTCH DABHE-

MK 235 MTia.

"nmmnnmnmmwi"mmnmﬂmm

HeM 325 MIMa.
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Tatmnz 5.6

o 093 | 092 | 00 050 | 0,88 086 | 0,83 0,80
0.5 092 | O3 Q90 | 0B8 | OBS 0.81 0,78 0.65
1 092 | o9 089 | 086 | 0,081 0,74 0,63 0,55

0 0,93 092 0,91 09 | 0,89 087 | o84 | 0,81
0,5 0,92 0,92 0.91 000 | 087 084 | OBD | 075
1 0,92 0.9 0,680 | 0,88 0,86 0,82 077 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.

BpinonHUTh 3amady ¢ HUWKE NPUBEACHHBIMH YCIOBUAMU B COOTBETCTBUHM 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 cCxumatoniee ycunue N kH. Koadpduument HagexxHocTH 1O
OTBETCTBEHHOCTH Y,, = 0,95; ¢ yuerom kodpdunmenta N kH. IIpunsita pacuetHas
CX€Ma C MIAPHUPHBIM OMUPAHUEM KOHIIOB CTEPXKHS KOJIOHHBI (cM. puc. 5.35, a).
[Tpu Tako# pacueTHON cXxeMe pacueTHas JUIMHA paBHA BbICOTe aTaxa lg = H= 4,2
M.
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= 4.2

25—
IMpumep 5.2. Mcnionssys naHHsie pMepa 3.7, monoSpars ceveHme
IEHTPATBHO-CXATOH KONOHHEL, BHTNOMHEHHOH M3 KMpITHYa. PacueTHoe
TIPOOOITBEHOE cxXHMalowree yewme N= 566,48 xH. KoadwburmeHTt Ha-
JEXHOCTH IO OTBETCTEEHHOCTH 7, =0,95; ¢ yueToM Ko3dupHuneHTa
N=>5606,48-0,95= 538,16 kH. IlpurisTa pacJeTHas cXeMa ¢ LIApHHPHEIM
ONHPaHHEM KOHLIOB CTEPXHA KOIOHHE (CM. pHc. 5.35, a). Ilpu Takoit
pacYeTHOM CXEME PACYCTHAA IUTMHE PaBHA BHCOTE 31aXa 4 = =36 M.

Pewenue,

1. 3apaemca MmatepranamMu. [IprHYUMaeM: NTOTHOTENHH TTHHAHNIL
KHPATHY TUIBCTHYECKOTO NMpeccoraHWA MapKi M 100; pacTeop LieMeHT-
HO-n3BecTKoEBRE M75, Io 1a6:1. 2.10 HaxomMM pacyeTHOE COTIPOTHE-
JleHne cxaTwio Kianky R=1,7 MIla=0,17 xH/cw’.

2. OnipenensieM YIIpYIYIO XapakTepHeTuky, o= 1000 (Tabn. 5.7).

3. 3agacmcA KODHIIMCHTOM TIPOOOIBHOIO H3ruta ¢ = 0,8 1 Ko-
sbdvuHenToM m, = 1,0. OnpenensiemM TpebyeMylo roliaik ceYeHNA

KQIIOHHHL.

N _ 5816

- = =3957,03cm2.
moR 108017 > no3eH

4. TlpuHHMaeM ceueHHe KONOHHH 640640 MM. GakTHYCCKAA MNo-
AL cedeHMs A= bh=64-64=4096 cm?=0,4096 M2, yro Gonsle
0,3 2, cenoBaTentHO, KOMPHULIMEHT YCIIOBUS paboTe v, = L.

5. OnpenenseM MOKoCTE:

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

6. Ilo TabAa. 5.8 vaxognM Ko3ddHUHMEHT NMPOIOABHONO M3rHba

¢=10,98 (koadpuiIeHT onpeneneH ¢ HHTCPTIOAALMEIH).

7. TaK KaK McHbll1as CTOpPOHa cedeHua b > 30 oM, kosdpmiseHT
=1,

" 8. ITpoeepsaeM NMPHHATOE CEYEHHE:

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

Bumon, Hecymiaa criocoSHOCTE KOMOHHE OBECTIEYEHE, OCTABIAEM

rnopo0paHHOe CceyeHne.

3amauga 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 U IIEMEHTHO-U3BECTKOBOI'O  PAacTBOpa  COIJIACHO
BapuaHTa (TaK Kak pa3Mepbl CEUEHHUSI YMEHBIIWIA U €CTh TaKas BO3MOXKHOCTb,
yYBEJIMYMBAEM MapKy pacTBOpa MO CPABHEHUIO C JaHHBIMU ITpuMepa 5.2).

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

Ilpspvep 5.3. [lo apxHTeKTYPHEM COOOpAXEHUSM TpebyeTcs yMeHE-

LIHTE CEYeHME KOJIOHHBI, KOTOpas pacciuTaHa B npuMepe 5.2. Tpn-
naTo ceyeHHe 510x 510 MM, KOROHHY BHMONHAEM W3 MOJHOTE/IOND
DTHHAHOTO KHPITHYA TLIACTHYECKOTO ITpeccoBaHMsT Mapku M100 u e~
MEeHTHO-H3BECTKOBOTO pacTBopa M1 (TaKk Kak pasMepH CeYeHMA
YMEHBIIHIH M €CTh TAKaA BOSMONHOCTE, YBE/IHIHBACM MADKY PACTBOD&
Mo cpaRHEHHIO ¢ JAHHHMH nIpHMepa 5.2). PacuetHoe conpoTHRICHHE
cxXaTHio KitankH R= 1,8 MIa = 0,18 kH/cm? (Tabut. 2.10), yrpyrast Xa-
pakTepucTHka o = 1000 (Tabun. 5.7).

Pewenue.

1. [Inowams KonoHHH A= 51-51 = 2601 cm® =0,26 M% Tak Kak rwio-
mank ceyeHHst MeHpne 0,3 M2, pacyeTHOe CONPOTHBNIEHNE HeoBXOIH-
MO YMHAOXaTh Ha Ko3thdnumeHT ycnosHs pabotm 4, = 0,8.

2. T'nbKocTE KONOHHH U3MEHHRACH MO CPABHEHHIO ¢ THOKOCTHIO
P TIpMMepe 5.2, TaK KaK YMEHBIIMIIHCE PA3MEPH CEYEHMNS KOJWHHEL,
A= kfh=360/51=7,0.
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3. OnpepenneM xoadxbyiweHT npomoasHOro u3rnba ¢ =0,94
(Tabn. 5.8).

4. KoaddrimenT s, = 1, TaK Kak MeHBIIMH pasmep cedeHis A 2> 30 oM,

5. Hecyiada crioccoBHOCTE KHPIMYHOTO cTos6a

O=mpRyA=1.0,94-0,18.0,8-2601 = 352 kH;

N=538,16 xH > ®=352 kH.

Buson. Hecyinasn criocobHoCTE He obecrieyeHa.

6. dna obecrieyeHHs HECYINElH CTIOCOOHOCTH MPHMEHSACM CCTUATOS
ApMHUPOBaAHHE, ApMaTYPHEIC CCTKH BHITOIHACM M3 ApMATYPH KAacca
Bp-I nuameTpoM 3 MM, YCTAHABITMBAEM CETKH B KaXIOM POy KMp-
mHHel, War ceToK S=7,7 oM.

7. BHIMCHBacM HOPMATHBHOE M PACYETHOE CONPOTHRIICHHA apMa-
Typu (Tabn. 2.8): R.=410 MIla, R,,=490 MIla; nmnomans ceweHns
CTCPXHA apMaTypH A,= 0,071 cM’; PACUETHOE M HOPMATHBHOE COTIPO-
THRIICHHSA apMaTYpBl HOOOXOOHMO YMHOXATh Ha KOXDDHLIMEHT YCIO-
By paboti y.= 0,0 (cM. TaGa. 13 CHull I1-22-81):

Ry, =410.0,6 = 246 MITa = 24,6 xH/cm?;

Ro.,=490-0.6 = 294 MITa = 29,4 kH/cad.

8. Haxonvm OTHOLIIEHNE;

a= N/P=538,16/332,48 = 1,62,
KOTOPOE [MOKASHIBAET, BO CKOJBKO Pa3 CNeYET YBEITHYNTh pacyeTHoE
COTIPOTUBNEHHE JUis1 ODECTICYCHHS IPOTHOCTH.

9. OnpenensieM TpeSyeMOe PaCETHOE COTIPOTHBIEHHE 8pMHPOBaH-
HOH KIAIKu:

R,=Ra=0,17-1,62=0,27 xH/c?.

10. TIprpagHMBaeM MOITYICHHOE 3HAYCHHE K (POpMYNE pacyeTHOIO
COTIPOTHRIICHHS:

2R 2.u-24,6
—] = L = " .
Ry=027=R + £ 28 —0,18.0,8+ ZLrms,

13 MOAYIEHHOTO COCTHOLICHNS onpeeriaeM TpeGyeMalii NMpOLIEHT ap-
MHpPOBAHHA Ju-
_{R, —Ry 10O  {0,27-0,18-0,8)- 100 _ ]
TRy 2-24.6 =0,266%;
NPHHUMaEM 3HadeHHe Koadduumerra p=0,27%.
11. Haxomun Tpebyemutil IIar crepHed apmatyps! (pazMepn! a4Yeif-
KH) B CETKE W3 YPABHCHUA
u=0,27% = (24,/cS)100,
24,100 _2-0,071-100 _ :
WS 027 o8 o
TIPHHMMAEM CETKH ¢ IIAroM crepxmelt c=65 MM (KpaTHO 5 MM).

C=
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12. ¥TouyHseM noAydYeHHBIN TIPOLICHT apMHpPOBaHUS ;

=% =2'0,071i =
=100 =2 100=0,284%.

13. ¥TouHsesm NOMy9eHHOE B PE3YJILTATE ApMHPOBAHHS pACYETHOC
COTNPOTHRACHUE KNTAnKu R,:

Ry =Rn+zl“T§75=ﬂ.ls-ﬂ,B+ 2'0’231‘24’6 =0,284 xH/cM2,

14. Ipoeepsiem NPUHATOE 3HAYEHWE KOS(DULIHEHTA ApMUPOBAHA
u=0,284% >p,_.=0,1%;

- M= YORYy./RY.,=50-0,18-0,8/24,6 = 0,293 %;
NPHHATED KoadbuI et apmuposaisa y = 0,284% < p,. = 0,293%.
15. OnpenenseM YNpYTYIO XapaKTepuCTUKY ApMHPOEAHHON KAAKKH o,

cade _1000. 2288 _
0y =0t =1000- e =63,

rae R,=kRy.=2.0,18-0,8=0,288 kH/cm*:

Re=kRy,+ 2l 2.0,18.0,8+ 2 BADB _ g 455 i1/

16. I1o Tatn. 5.8 onpepensem xoaddHLMEHT NpoAoIEHONC M3rHba,
YYMTHBAA MONYYEHHOE 3HAYEHHE YIIPYTOi XapAKTEPHCTHKH o, = 633
H rubkocTH A, = 7,0; ¢ uHTepnoasumeH ¢ =0,904.

17. lIpoBepseM HeCYLLIYIO CTIOCOOHOCTD,

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

Buizopn. Hecyinaa cnocobuocTs obecneyena. IIpuHUMaeM KOJIOH-
HY cedcHHEM 510510 MM M3 KHpITUYa IMHHAHOTO TACTHIECKOTO
npeccopaHusa M 100 Ha ueMeHTHO-H3BECTKOBOM pacTeope M 100, ap-
MHPORAHHYIO CETKAMH B KAXIOM PALY KUpITHYHOM KAAIKH. CeTkH BH-
TOTHEHEL K3 SpMaTypl Khacca Bp-1 ©3 MM ¢ maroM nocTaHoBskKH ap-
MATYPHI B CETKE E ODOMX HanparAenHax 65 mm (prc. 5.36).

111,65 w0
" jlr‘:

330
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IIpakTnueckas padora Ne 8
Tema: Pacuer cTanbHO# 0aJaKkn
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 W CTAJIbHYIO KOJOHHY (pacCUMTaHHYIO B
npakTudeckoi padote No 4).

Harpy3ky Ha 0anky coGupaeM ¢ rpy30Bo# 1iomaau JiuHoi Lo = 6,0 M (cMm.

puc. 3.3). Harpy3ka Ha KBaJgpaTHbIH METp MEPEKPHITUS qnnepermm;
anOKpmm B3sTh U3 Tabiuibl 1. COOCTBEHHBIM BEC TOTOHHOTO MeTpa Oaiku
OPUEHTUPOBOYHO npuauMaeM s = 0,50  xH/m; Y ~ 1,05

Osanar = 9 6ama™ Y /=0,50%1,05 = 0,53 xH/m.
KoaddunmenT nagexHocTH 110 oTBeTcTBeHHOCTH Y = 0,95.

T 150-200-14 mut
- 126
loye= 4500 11
may
. = 4500 1,
g .

Puc. 7.71. K nppepy 7.1 — cxema onvpaniiet Sankis Ha MamcToy M CTanstiyio
KONOHHY; 38 OCHOBY BIAT e 3.7 {CM. pMe. 3.3, 3.4); |, — pacwerran grmes

Mfmmwmmnmﬁ&mmmnﬁmm

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
qnneperblTI/m 9 ) 22 9 ) 27 9,01 9, 15
o —— 10,43 10,64 10,52 10,67

3ama4vy pemiMTh B COOTBETCTBUM € puMepoMm 7.1
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Puc. 3.3 K npevepy 3.7, Finar 136psoro s BTOpOrD STaxed aqamma;
1 — TOpProsatit 3a0; 2 — aAMIRHUCTIETHBHDIO ¥ GHITOBING NOMELLIOHR.

Tpumvep 7.1. o navumM nprMepa 3.7 paccuuTars Ganky NepeKpH-
THA, BHITITHEHHYIO M3 NpoKaTtHoro asyraspa (puc. 7.71). Ipuusarto,

4T 6aNKa OIMHPAETCH HA IMWIACTPY H CTANEHYIO KOICHHY (paccuHTaH-
HYI0 B npuMepe 3.1). Harpyaky na 6anky cobupaeM © rpy30Boi mio-
wiasm wHHO#H [, = 6,0 M (cnm. pric. 3.3). Harpyska va keanparasii merp
NEPEKPHITHA Qrepaqurs = 508 KI12; G auma = 10,58 xI1a. Cobcmeennuti
BEC TNOrOHHOTC Metpa Oankd OPDHEHTHPOBOYHO TpHHHMacM
Loarae = 0,50 KH/M; 1= 1,05; Zooni = Shananty=0.50- 1,05=0,53 kH/m.
KoadbHimeNT HAIEXKHOCTH 110 OTBETCTBEHHOCTH 4, = (,95.
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104, | 150 1
b —} 126 } |
851, 4 ly= 4500 i A
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Puc. 7.71. K npeicpy 7.1 — cxeMa orvparss GCanki Ha rnmcTDy B CTMHYI

KONOHY; 58 OCHOBY BIAT. npiwep 3.7 (oM. pisc. 3.3, 3.4); I, — pacwernan gruna

Mm[pmmmm&mwmmﬁﬂmmmnﬁmm
LEHTPE MNOLEIKH ONMDEMT Ha NPancid onopes)

Pewenue.

1. OnpepenseM Harpy Ky, AeHiCTEYIOLEYIO Ha TIOTOHHBIH MeTp Gankm:

® HOPMATHEHAA Harpy3ka

Gy = Gnepexprarionbyy + Bhorwn = 9,08+ 6 4 0,50 = 54,98 kH/m = 0,5498 kH/cm;

® HOPMETHBEHAA JUTHTENLHAS HATPY3IKa — NMOTHOE 3HaMEHHE BpeMeH-
HOH HATPY3KH Ha MEPEKPEITHE TOPTOBLIX 3a71GE P, = 4,0 K11a, noHiokeH-
HOE 3HAYEHHE, ARMAOLICECS BPEMCHHON ANMMTCNBHON HArpyskoid,
pi= 1,4 xIla (cM. TaGn. 3.3):

g1 =¢- Pl +p}i,=5498-40-6,0+14-6,0=39,38 xH/m=
=0,3938 xH/cn;

& pacueTHaA HATPY3Ka

4= Guepargurishp T Eoancw = 10,58 - 6+ 0,53 = 64,01 xH/m;

@ paCUeTHAA HATPYIKA C y9eToM KOXDDHITHERTE HANEKHOCTH IO
OTBETCTEBEHHOCTH ¥, = 0,95

g=64,01-0,95=60,81 xH/m.
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2. TIpyHMMaeM NPEABRPHTENEHO PasMepPH ONOPHOH MIaCTUHE H
onopHore pebpa 6anKkH H onpeaenseM ee pacueTHY1o JJHHY:

fy=1—85—126=4500 — B5 — 126 = 4289 MM =4,29 M,

3. VcTaHnasnupaeMm pacueTHYIO cxeMy (puc, 7.72) » onpencnsemM
MAKCHMRTEHYIO TIONEPEYHYIO CIWTY H MAKCHMANBHEI MOMEHT:

L] ®mopa«on

. Bmopa «M»

Pwec. 7.72. K npwasepy 7.1.

Q ,,5;’2 =60,81-4,29/2=130,44 kH;
i./8 = 60,81-4,29%/8 = 139, 89KHM

4 I'In Tﬂﬁn Sﬂ* CHuII 11-23-81* onpepenseM rpynny KOHCTPYK-
uuii, K XOTOpo¥ NpHHELIEXHT OaNKa, H 32flaeMCcA CTANBIO: TPYIna
KOHCTPYKIHMH — 2; NMpHHEMaeM K3 JONYCTUMEX K NPHMEHEHHID
craneit cTane C245, PacueTHoe cONpOTRANEHNE CTANH IO IPEOEnY
TEKYYECTH (C yMeToM, 4TO DajKa BHNONTHAESTCA U3 (PpacoOHHOTC Npo-
KaTa U NPHHAB NPEABAPMTENEHO TONUMHY Npokata no 20 MM)
R, =240 MIa = 24,0 xH/cs? (Ta6n, 2.2). KoaddnuueHT ycnosus
pabotH y.= 0,9 B cooTReTCTBRN C 1. 1 TAON. 2,3 (6ankH non Topro-
BHIM 347T0M MarajimnHa).

3. Onpenensem TpeGyemulii MOMeHT conpoTHENeHHA Damm W:

_ M 13989 3
W, Ry 2409 647,64 cM>.
6. Ilo copramenTy (IMpunoxenue 1, Tabn. 2) npuHUMaeM JBY-
TaBp 3562, KoTOpHIt HMeeT MOMEHT CONpOTHRIeH M BmM3Kkui K Tpe-
GyeMomy. BHNHCHBaEM XapaKTepHCTHKH ApyTaBpa: W, =662,2 cm®;
I=11550 cm*;, §,=373 cm®; TommuHa creHxn f= 10 MM, BricoTa
h =349 mu; upyHa b= 155 MM ; Macca | M iHHM 43,3 XT/M, 9TO
6MUIKO K NepROHAYAILHO NPHHATON, — OCTABIAEM HATPY3KR Oe3
H3IMEHEHHA.
7. IlpopepsieM BPOMIEOCTE Ha JeiiCTEHE KaCATENMBHBIX HAMpKeH I T
_0S, 130,44-373 5.
T 1issoLe - o2 KH/ad;
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Ry.=058R;y.=0,58-24.0,9=12,53 kH/cM (R, = 0,58 R, — pacuert-
HOE CONPOTHRACHHE capury); T=4,21 kH/cM® € Ry.= 12,53 xH/cm®;
MPOYHOCTE cHecrieyena.

Tak KaK Ha BepXHMIH NOAC OMMHPAIOTCA XKeNe300eTOHHEE MITHTH,
KOTOPHE YIepauBatoT OaJIKy OT NoTepH yeToiinBocTH, pacyet oGieit
MOTEPH YCTOHYHBOCTH HE TIPOMIBOINM. TaKOKE OTCYTCTBYIOT COCPEO-
TOYCHHLIE CHAR, CIICAOBATCNIBHO, [IPOBEPKY MECTHEIX HalpsLKeHuiA
MPOBOAUTE HE HAJO.

8. IlpoBepsicM ¥XecTKOCTE Ganku:;

& NPEISAEHEI [TPOTVD HO ICIMeMUKO-HCUXOAG2HYCCKUM MPEDOSIHUIM
OlIpene/iMeTcn B 3EBHCHMOCTH OT [IUTHHE VIEMEHTA (10 WHTEPITONALMA
(npeaensHEi mporvb st Ganku aAnvHo# 4,5 M HAXOINTCR MEXIY 3HA-
yeHHAMH Npornboe ans Ganok JuiHoM 3 M W 6 M W paseH (cM. T26n1. 7.4):
L=U1T5=429/175=245 cm);

& NPENEBHEN IMPOrHb B COOTBETCTBHH ¢ KOHCTPYKTUEHBIMH TpE-
GosanuAMH (Tatn. 7.2) = /150 =429/150 = 2,86 cm.

Monyne ynipyrocti crann E= 2,06 10° MIla = 2,06- 10* kH/cMm®,

3HaveHne NIporMba B COOTBETCTBHH € ACTETHKO-TICHXQIOTHYECKH-
MH TpeBORIHUAMH onpenenaeTes oT ReficTBHA HopMaTHEHOH JMTe L~
HOI Harpysku ¢ = 0,3938 kH/cm:

/e 5¢7;  5-0,3938-429'
" 384ET,  384.2,06-10%.11550
JF=0,73 cMm < £, =245 cm;
TIporvh Mo KOHCTPYKTHBHEIM TPeGOBAHHAM ONPeNelIAeTCH OT el
HOpMaTHEHOI Harpysku ¢" = 0,5498 xH/cm:

L
. Sqly __ 5-0,5498-429° 102 ou;
3R4EI, 384-2,06-104-11550

=102cm < f =286 cum;

poruber 6a/IKM 110 ACTETHKO-NICHXOQNOTHYMECKWM M KOHCTPYKTHEB-
HHM TpeOOBAHHAM HaXOOATCA B Ipencnax HopMel, [IpornGe mo Tex-
HOIOTHYCCKHM TpeOOBAHUAM HE pacCMaTPHBAIOTCH, TAK KaK 10 Tepe-
KDHTHIO HET ABMDKCHHA TEXHOMOTHYECKONo TpaHchopta. PaccMotpe-
HHe MpornGos o GH3HCNOTMYECKHM TPEDOBAHUAM BEHIXOINT 38 PAMKH
HalWero Kypea.

Bomoa, OKOHUYETEAEHO IPUHNMAEM T H3TOTORNEHHs Ganky aBy-
Tasp 3562, oreevatonmii TpeGoRaHMAM NPOYHOCTH W XXECTKOCTH,

73 cm;

2-1 3amada s sapuanTos 1, 3
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3apama 7.1. OnpenenHTs HECYIOYIO CNOCODHOCTE cTANMLHOM Gankn
NepeKphITH (Kakol HarnGajpnnil MOMEHT OHA criocobHa BOCIPYHN-
MaTH M3 yeH0sMi fIpOMHOCTH), BRAONTHEHHO# W3 NPOKATHOTO ABYTAB-
pa 23b. Crans C345; xoaddmuent yeaosns pabotet v, = 1,1. Banka
ONnKpaeTca Ha CTeHE — pHc. 7.100.

2—s1 3axaya aJisi BApMAHTOB 2, 4

3anaua 7.2, ITonobpats cevyeHue xByTappa. Crams C245; v.= 1,1,
Harpy3ka Ha [OroHHEH METP NBYTaBpa, BKITIONas ero coOCTBEHHRIH
gec, " = 10,0 xH/m; g=11,0 xH/M; 1, = 0,95, [IpopepwTs fipornt no
KOHCTPYKTHBHBIM TpebosaHusm {£ =1/ 150 ). Ilns pacuera BOCRIONb-
soBarTecH puc. 7.100.

JIuteparypa: Yueonuk CerkoB B. M. Cep6bun CtpoutenbHble KOHCTPYKIIHH
2005

[Ipunoxenus:
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Taimaga. 3.3

Bpesmennhie HOPMETHEHLIE HErPYIH HE NOPeKpPLITHA
(vannevenve u3 tabn. 3 CHWMN2.01.07-B5%)

HopMaTHRHOA SHIMEHNE
ApeHue ¥ NOMELEHVR Harpyaoxp,, «fla
norsoe NOHHEEHHDE
1. KBE2pTHDRI XHALIX 3AHWA; CNanbHbIe 1,5 D3
NOMELLIEHWA; NZNaTH GONLHMLL
2. ChiymetHp e NOMELLEHHAA SOMWHMCTDATHBHOTO 20 1,0
NEPCOHANGE: KNZCCHME NOMELLeHUA; DHTOBLHE
NOMELLEHHA
3.3ann;
YHTANBHLIG 2,0 0,7
obensHHLIe 3,0 1,0
cobGpaHmiA 40 14
TOPrDEHE, BLICTREONHEE He moHee 4,0 | He menee 1,4
4. YepAAYHLIE NOMELLEHWA 0,7 -

Twani X Crapelié omCTERRIHH T 3 CMCHTRL, E00TIHME MM CTENMECKON . HIrpvaxs
NpH HETHHHA RACTATHEAMHUHA HARpcewHil [{eiins purems pow; G CPOXPWYHE o IR MR,
KOOCYPL] MECTHHL DO0RCHIH CHIOCOE, orioptt B, 52 Wokrsome e CRapHu Dnogs Bomany nepexnmox;
CHIOPM CHUMPICHEH OTRPITED, PICTPELEIHTENMAED yOTPoHCTR N TaiUMH (CFY) onnpta Tpanciopmepinn:
rnepel  DECMENTIEHE TR, SIEHTL] KU HNRRAHEEN GNOp SHTEHHLD: QOopkeHif (ACT 1
INTHE UK TAHYTWE, DACTRHYTO-OIH GmE M HYHRACNMENE UENEHTBL 3 THCKE KOHCTPYELIHH H Hh
WMEMEHTH TPYTINH | TP CTCYTOTEHH CHADHESY DOAIHHEHHE v GAARH MOQBECHEI ITYTEH HI MY TOMP0E 0
TOCT 19425 p TV 14-2-427 npw B CBAPHED. MONTRWHED. SOSFTHHEHMH.

dTITTYN LIS £ u oy
13 1 v cencHl o
Hams rmuam o | E it l e | T T
ILHCT 736, ] ALT Al
Menms | ;s | TR T Ty T [ [ 1[4 1 [ 3 3
LI L3k, e | - —_ - -+ - | - - |- s — -
L5 s — + ] — - - - + — - ] — 1
L=t s 1lm> | L L] 1 - - - - t - - - *
] 1 | 1 L] | 4 1 1 X
-— - - — -— -— O R - | — —
LM Lo e IT a 4 LF) l s + oo Tmam T
Iy (yyulicnsy’ | Beiirmar B[
[rprreen e el ey, S . Try * -oa -
NpHEd RpEr
T Tyl ekl i i T e ) e s Yyl N e WEER T o e L p N, [N
¥ Mo oo ¢ p——— e 5 P e e rpel desu i 1 » B2
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Momntuossis Uz 160, 6 CHuN -23-B1"

Tatimsa 2.3

Koadprwent
DnemenT KDHOTPYKL yonoBwil
pafioTuy.
Cnnoumsble GaNKK M CXATHE BNEMBHTH GEpM NepexpuTHiA 0,8
noA 3anaMH TEATROE, KNYBOE, KMHOTEATROR, NOO TPGYHAMM,
NoG NOMELEHHAMK MAFA3MR0E, KHMIOXPaHWIML, U apxviaos]
W T.N. NpY PECE NEpexpLITHit, papHoMm wiu Bonewem spe-
MEHHDIA HAMPYaKK
KonouHe: ofMUeCTREHHBX 3naHnil 1 DNOP BOACHANOPHBLIX 0,55
Gaunen
CxaTie OCHOBHBIE BNEMEHTE (KPOME ONOPHEX) PeLMETKN 0.8
COCTABHORD TAEPOROTD CONEHUA WA YWONKDE CEARHEN Gepm
NOKPLITHR M NepexpuTHA (HanpMMe, CTRONMALHHX M
AHAMOrPHEY WM epm) npH rnbkocTr ), > 6D
Cnnowsese Ganky npy pacyeTax Ha oy yeTobuneocTn 0.95
npuge < 1.0
SaTRNKM, TACKW, OTTAXKM, NOABECKH, BLINCMHEHHBE N3 NPO- 0,9
KOTHOR CTam
DNOMEBHTE CTEPMHEBLIX KOHCTIWKUWA noxpeiTME W nepe-
KPLATVEA:
2) OKaThIE (38 MCKTIOWEHMEM AAMKHY ThIX TRYOUATEIX CoueHmin} 0.85
NPY PACYETAX HA YETORYMEOETE
O) pACTARYTLIE B CEARHEX KOHCTRYKLMAX 0,85
B) PECTRHYTLIS, CXATLIE, A TAOKS CTH KDBRE H2KNanxM B H0n- 1,05
TOBLIX KOHCTRYRLMAX [KPOME KOHCTRYEUMI HA BLICOKONRON-
Heix HONTaxX) M3 CTANKM C NpeaenoM TekywecTy oo 440 Ma,
HECYLLMX CTATHHECKYIO HEFPY3KY, NPW PRCYETAX HA NPOYHOCTE
Moidytrandeomt i &
i E  [a]a] e]r [T T Y ——y) 3
! i o [T
1 il . |z &
§511f ¢ AR FNE 15
o
R PP s e WPT-RE B
2R et Em | 20 mlu B HEEE IO ERAEAERED D
M stnrmish | 269 Jos0] 5 | o5 oz onsr | o | W20 | 1009 | 17eE | 2ent | 408 | 2ad | 240 | 2
25 ZBACHED) | 208 JI80] X8 | A5 JIG| 4137 | BEA | B2T0 | 1329 | 00 | 3900 | BT | A0S | XB [ XS
AEEY ﬂ:mmmuummum wit | 1428 | rme | e | ae3 | A | HE B0
CITED | RN
M TANIZ4B0] | 34W [IEG| 5.5 | 1000 (18| BS.17 [ DBS0 | BiZE | Vaais | =Fam | 24 | ¥l | 258 | 53 | 252
SED{PERD]
280 {HEN
1| JEE
BB
0. | T35 (S0
AT | ML {IMNR
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Tabmya 7.4

Npaasmyiee Morvb B COOTEOTCTEUN © SCTETHKD-NCMNONOrSCHIMN
Tpebopmamivn (KInrevora ua Talin, 19 CHWll 2.01.07-85%)

Nponert L | Npeasneiee nporwbe
M -
i<1 1120
=3 {50
1=6 11200
=24(12) 1250
I>36 (24) 1 /300

Harpysm, KOTOphie HeOBXOMMO
NPMHMMATL JINN onpeaereqHnn nporwba
M

PacweT eeayT
NOHOPMATHBHOMY ZHAYEHIAO NOCTORMHHBL
H BpEMEI-I-IbIKMHTBﬂbHH! Hw

IIpakTnueckast padora Ne 9
Tema: Pacuer 1epeBsiHHOI 0aJIKKN

Leab: HAYYUTH CTYIEHTOB PACCUUTHIBATDH JEPEBSIHHYIO OAJIKY
Xoxa padoThI:

3amauga Ne 1.

[TonoOpath ceueHue nepeBsSIHHON OalKu sl MepeKkpbIThs MarasuHa. CocTaB

NEePEKPHITUS (YCIOBHO) JUIsl CPABHEHUS C PACUETOM CTaJIbHOM OajKy OCTaBIsIEM I10

naHHbeIM 3anaun 7 [Ipaktuueckoii padotsl Ne 2. Harpyska Ha 1 Ve MIEPEKPBITUS

n . n
q TIEPEKPBITHUS 1 q noxperus B3ATh U3 Ta6HHHBI 1.

Koadhdumment HamexHOCTH 110

oTBeTCTBEHHOCTH Y , = 0,95. JlnuHa rpy3oBoi miomamu L., = 6 m. Onupanue

OaJIK{ BBITIOTHSEM Ha MIIBICTPY U JEPEBIHHYIO KOJIOHHY (puc. 7.73).

Pye. 7.73. Cxeser orsparanss Oaris

1 BapuanT 2 BapuaHT

3 BapuaHT

4 BapuaHT




qnneperblTH;{ 9 ) 22 9 ) 27 9,01 9, 15

Onepexpormis 10,43 10,64 10,52 10,67

3azlaqy Pe€IIUTb B COOTBETCTBUU C IPUMEPOM 7.2

Ipsmep 7.2. IonoOpars cedeHNe nepeBTHHON Ganky U epexpsi-
TS MarazvHa. CocTaB NMepekpHTHA (YCTOBHO) NS CPaBHEHHS C pac-
YeTOM CTANRHOM Ganky ocTarnseM No faHHMM npuMepa 3.7. Harpys-
xa Ha | M’ MepeRPHTHA e orpumn = 9,08 KI18; Grpespeers = 10,58 I 1a.

KoaddutiHeHT HAZEKHOCTH N0 OTBETCTBEHHOCTH 1, = 0,95, Jimmna rpy-
30B0# IomaaH L, =6 m. Onupaine Oanky BHIIOAHAEM Ha ITHISACTRY
Uy JEPEBAHAYIO KONOHHY (puc. 7.73).

Pewerue,

1. TlpeapaputensHo npuAnsMaeM cobcTeenHEt Bec Ganku
Sremn = 0,35 KH/M; v, = 1,1; pacdeThas Harpy3ka ot coDCTBEHHOTD Beca
GanKH Le.... = Eoamnlr = 0,35+ 1,1 = 0,39 kH /M.

2. CoOHpaeM HATPY3IKY Ha NOroHHBEI MeTp Gamku ¢ y4eToM ee cod-
CTBEHHOTO BeCa:

4" = Ghepexpurrnbep + Eams = 9,08-6 + 0,35 = 54,83 xH/m;

0= Goepoxpumsdp + Beann = 10,58 - 6+ 0,39 = 63,87 xH/m;

pacyeTHasa HaTpy3Ka ¢ yseToM KopdHuHeHTa HAOEXHOCTH TI0 OT-
BETCTBEHHOCTH ¥, = 0,95:

g=6387-0,95=60,68 kH/\m.

3. PacucTHasn cxeMa Ganki — aHanon™Ha pacieTHONH cxeMe cTamsHolt
Gatxy B npeMepe 7.1 (oM. puc. 7.72), TONbKoO H3IMEHMAACE pacicTHAA
IUTHHA 38 CYeT NpYTHX YCAOBHIA onMMpaKya; pacyeTHas iTHHa Ganku

b= 4500 — 30— 230/2 — 140/2 — 250/2 = 4160 am.

4, OnpenensseM MAKCHMAIBHYIO NTONEPEYHYIO CHIEY H MAKCHMANb-
HbIH HErHOaomnit MOMCHT:

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

M= g,/8 =60,68-4,16°/8 = 131,26 kH - M.

5. IlprinMaeM nopooy ¥ copT IpeBeCHHH — COCHR, copT 1-#; TeM~-
TIEPRTYPHO-BAAXHOCTHHE YCIORHA IKCILTYaTauHH — A2, KoadxbHLIM-
EHT yenosms paGotw m, = 1,0 (cm. tabn. 1, 5 CHall [1-25-80).

€. IpenpapTenkHO NMPHHHAMaEM, YTO paiMepH cedeHHA OyayT
Bonee 13 cMm, ¥ onpesenseM pacyeTHOE CONPOTHBIIEHHE HIrHOY



R, =16 MIla = 1,6 xH/cM%: pacueTHOE COMPOTHRIIEHUE CKATMBEHHIO
R..= 1,8 MIla=0,18 xH/cm? (Tabn. 2.4).

7. Onpepensiem TpebyeMulli MOMEHT COTPOTHRNIEHHA:

W,.= M/ R, = 13126/1,6 = 8203,75 ca’.

8. MNpunas umpray 6amkn b= 22 oM, onpeaeeM TpebyeMylo BH-

coTY GankH:
_ oW, 16-8203,75 _
h_v T 7 =473 cMm.

Beipon. TTonygeHHEIE paIMepPH HE COOTBETCTRYIOT pa3MepaM LIE e~
HHX JEPEBAHHEX O/I0K, NCNOIB3YeEMBIX B CTPOMTENECTBE, Cnenona-
TENBHO, pacueT MOKA3HBACT, YTO HATPY3KA Ha GAKY NepeKpHITHA Ype3-
MepHO Sonelias. Jepepsarbic OankH 13 LeanHol JpeBeCHHB He TpefI-
HA3Ha4YeHH ANA paboTH ¢ Takoit rpy3opoit moaakio (I, =6 M) n ana
nofIepXaHHs KeneloheToHHKX TUTHT. Banky nonyYeHHEX No pacye-
TY pasMepol MOXHG BHIOMHUTE TOMLKO KASEHOH, HO M Takana banka
HE NpeaHasHatucHa IS TIOATEPRAHHA Xene3066 TOHHELX TUTHT, NIPHHA-
THX B KOHCTPYKLHH NEPEKPHTHA 110 NpHMepy 3.7, JaHHBIe KOTOPOTO
HCIITB30BATMCE ANA pacyeTs.

3agaua Ne 2
[TogoOpaTh ceyeHne AepeBsIHHON OAKU NEPEKPHITUS KUIIOTO JI0Ma; CXeMa

2
omupanus Oanok— puc. 7.74. Illar OGamok a = 1,2 m. Harpy3zka Ha 1 ™
MEPEKPBITUS ( nepexprrrns; U noxpsrrus B3Th U3 Tabuuibl 1. BpemeHHas Harpyska Ha
nepekpbiTie kBaptup (Tabn. 3.3): nmomHoe 3Hadenue P'=1,5 klla; moHmWKEHHOE

3HAYECHUE p"1 = 0,3 kIla. [{nuHa rpy30BOM IIOMAAM PaBHA MIAry OaJloK:

Lpy=12m.

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
Q" nepexperus 3,7 3,9 3,4 3,2
Onepexprrmis 4,58 4,62 4,41 4,37
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> 20 130 180 . |! 20
- — e — ——— | |
§ Tﬂ‘} o a :/ I-mm '
e A 7
O O
Puic, 7.74.

3ajauy pelinTh B COOTBETCTBMHU C IpuMepoMm 7.3

ITpsmep 7.3. TlonoOpares cevenue JepesAHHOMN GaNKH 1epeXphiTH
XHIOFO foMa, cxema onmpauua Oanoxk — pwuc. 7.74. Illar Ganok
a=1,2m. Harpyska na | M NEPEKPHTHA ¢lprpuma= 3,5 Klla;
Gepergumis = 4.48 XIla. BpeMmennan Harpyska Ha NepeKpHTHE KBapTHD
(Tabn. 3.3): nonHoe 3Hauenue p'=1.5 klla; noHHXeHHOe 3HAUEHHE
¢; = 0,3 xIla. liyinna rpyacpoft niomami pasHa weary 6anok: L, = 1,2 M.

P, 7.74. K npswacpy 7.3.

Pewrenue,

1. TpensapyTENLHO NMPUHNMaEM cOOCTBEHHBI BEC OAHOIO METPa
Gankm Lo = 0,25 xH/M; 3= 1,1;

Eeamnas =ggamuﬂff= 0,25-1,1=0,275 kH/m;

2. CobupaeM Harpy3Ky Ha OTOHHE METp GanKH © Y4eToM ¢ cob-
CTECHHOTO BECa:

&' = Qrepugumntp T Boone = 3:5- 1,2+ 0,25 = 4,45 xkH/u;

G= @upopunnipt oana = 1,48+ 1,2+ 0,275 = 5,65 xH /M.

C yuetoM koaddHLHeHTa HAACKHOCTH IO OTBETCTBEHHOCTH
1, = 0,95 (nna xmnoro qoMa) pacueTHaA HAPY3Ka HA ITOTOHHENH MeTP
Ganku paeHa ¢=5,65-0,95=5.37 xkH/m.

46



3. PacweTHan mmHa 6ankn &= 5000 - 40 — 180/2 — 1830/2 =4780 MM.

4. YYuTHIBAA, YTO pacyeTHAN cXeMa OANKH aHTOrHYHA pacYeTHON
cxeMe npyuMepa 7.1, onpegenseM MAKCHMANBHEE 3HAYCHWA NONEPeY-
HOH CHIN H H3rndaomero MOMcHTA:

Q=g /2=5,37-4,78/2=12,83 xH;

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

5. IlpptHuMaeM NOpoRy APeBeCHHE — Keap cHOMpekuit; copt 2-#;
TEMIICPATYPHO-BTAXHOCTHHE YCIOBHA SKCTUTYaTalMH — A2, koa(bthH-
UMEHT YCNoBuSA paboT m, = 1,0 {cm. 1a6n. 1.5 CHeI] 11-25-80); npea-
BAPHTEIBHO NMPHHHMMAaEM, YTO paiMepsl ceyeHHS OyyT Oonee 13 om,
M ONPEASAEM PACYETHOE CONMpoTHRIcHNE H3rnby R, =15 Mlla=
= 1,5 kH/cM?; pacteTHoe CONpOTHIIEHHE CKanbearuio R, = 1,6 MIa=
=0,16 xH/cum® (Tabn. 2.4); vio Tabn. 2.5 onpegenseM nepexogRoli
KODHIIHEHT OT OpPEBeCHHE! COCHHL, €)TH K JpeRecHHe Kenpa m, = 0,9,

PacyeTHHe CONPOTHRAEHHA ¢ Y4eTOM Koa(hdunHerTa m,, paBHEI:

R,=15-0,9=13,5 MIz = 1,35 xH/cM*;

R, =16-0,9=1,44 MITa=0,144 xH/cM’.

6. OnpenensieM TpebyeMblii MOMEHT COMPOTHRIECHMS,

W.= M/R,=1534/1,35=1136,3 cs’.

7. HpuHae unpHuy 0anku b= 15 cM, onpenensem TpeGyeMyto BH-
coTy SanKu:

= {EFF; _ {6-1136,3
Yo V 15
Tlpmemmvaem cederie ORNIKH C YIETOM PE3MEPOR, PEKOMEHIYEMLIX
copraMeHTOM munoMarepranos (Ipnnoxerne 2): b= 15 eM; h=22,5emM.
8. ITpoussodum npoeepry NPUHAMORD CEYeHun:
a) onpesiensieM (PakTHYECKHE SHaYEHMA: MOMEHTA COTPOTHRIIEHHS,
CTATHYECKOTO MOMEHTA HHEPIMY M MOMeHTa HHepUMY Gamxy (Takur, 5.2):

bt 15.22,%
W = = 2
"6 6

=21,32 cM.

=1265,6 cm?;

sr=o,sz:h§=n,5 -15-22,5--2—?,£=949.2 M3

7= b _ 15-22,9
il Vi 12
6) [poBEpHEM NIPOYHOCTh 10 HOPMAThHRM HATIPAKEHHAM:

M _ 1534 2B 2.
=37 _1265,6_1'21 kH/em2 < R =1,35 kH /om?,;

x
B) IpeeCpseM MPOYTHOCTE MO KaCATENBHEM HAMMPAXCHHAM.

=14238,3 cM?;

=95 _12.83-940.2 4 057 xH/cm2< R, = 0,144 kH/ a2

TI.b 14238315
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TIpONHOCTE (10 HOPMATEHEIM M KACATENLHEIM HAITPSTKEHHAM 0bec-
MeYeHa,

) MpOBEpAeM MpornoL:

Ana NpOBEpKH NMporubos HEOOXONHMO 3HATH MOAYNb YIPYTOCTH
APEBECHHH BIOAE Bollokon: E= 10 000 MITa = 1000 xH/cm; nporu6

110 KOHCTPYKTHERHUWM TpeOOBaHHMAM ONpEReNaeTca oT AeiicTBHA Beeit
HOPMATHBHOI HaTPy3KH, Relctryloweit Ha Ganky, §* = 0,0445 kH/cm;
& onpedennesm npoziit N KOHCIPYKITHGHYM mpeboearyam:

. St 5-0,0445-478
/= 3R4ET. 41000142383 0 M
npeneAbbIi Ipord 1o KOHCTPYKTHBEHEIM TpebosaHisM (Tabn, 7.2)
f=1150=500/150= 3,3 cM; f= 2,12 cM < £, = 3,3 cM — nporuG Gai-
KH B HpeAenax HOPMEL,
® HpOUGTIO ICMEMUKO-NCIXQA0UNECKIM MPpeboeoiinm ONPpenenseT-
CA OT AIEUCTBMA MNHTENbHONK HATPYIKH (MOCTOAHHON H BpEMeHHOI

JUTHTENLHON HATPY3KH) 47 = Ghepexorirmndy — P hp + PPlp b Bonen = 3,5+ 1,2 -
-1,5-1,2+0,3-1,2+ 0,25 = 3,01 kH/m=0,030]1 xH/cm;

f= 5q, l,, 5-0,0301-478¢
IRAET " 384-1000-14238,3
INpenentunti nporud onpenenseM ¢ y4eToM HHTEPIIONSIHA, OISt
OJIMHH Ganky 5 M (Ta6n. 7.4) £, = I/183 = 500/183 = 2,73 cm.
Jf=1,43 cm < f,=2,73¢cM — nporuG Ganky B npenenax HOPMEL.
TTpuHuMacM Ganky ceueHMeM 15x22.5 cM W3 qupa cHEup-
CKOI'Q, APEBECHHA BTOPOIO COPTA.

=1,43 cm.

Cnucok auTepaTyphl:
CetxoB B.U., Cepoun E.I1. Ctpoutenbubie KoHCTpYKIHH 2005T.
[Tpunoxenus
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Tatimitia 7.4
Npeaasmeies Morvb B COOTESOTCTEUN © SCTETHKOD-NCHNONONHMSCHIMN
TpebopmasmMn (KInreveHsa ua Talin. 19 CHWll 2.01.07-85")

Nponer i, | Npenancies nporwbe Harpysm, KoTOpkie HeoBXOAWMO
(Y] NPMHMMETL NN onpeaereHnn nporwba
M
<1 120 ‘
— PacueTeenyT
=3 1/150 NO HOPMATHBHOMY SHAYEHINO NOCTORHHLX
I=6 17200 W BPEMEBHHB X ANWTENbHLIX HEAT PY30K
I=24{12) Lr250
I> 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 xene3o00eToHHyt0 O0ayky AEeWCTBYET M3rHOaromuii MOMEHT M B3SITh MO
tabnuue 1 ans cBoero Bapuanta. OnpeneauTs TpeOyeMyro TUIOIab MPOa0JIbHON
paboueli apMaTypbl W MPOU3BECTH KOHCTPpYUpOBaHHE ceueHus Oanmku. [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
Kimacc 6etona | B25 B35 B25 B35

KoadupruveHT yenosns pabotel vy, = (,9; nponoinsras pabodan apMa-

Typa Kiacca A-IIL; nma ronepeviol apMaTyps npHHAaT kmace Bp-1;
MOHTaXHasA apMatypa knacca A-III. Cedenue 6anxu — cM. pue. .75,

3ama4vy pemiuTh B COOTBETCTBUM € IpuMepom 7.4
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Ilpsavep 7.4. Ha xene306eTOHHYIO GAIKY geticTRyeT H3rHGaonmit

MoMeHT M= 150 xH - M. Onpenenuts TpebyeMylo raotmiank npononb-
HOH paboyell apMaTYpRl M HPOH3BECTH KOHCTPYHPOBAHME CCUCHHA

Sanku. IprHsm cneayonmse MaTepHane: 0eT0H Tsokenwil knacca B30,
KoadppnimenT yenoeusa paboTH v, = 0,9; npopomsuan pabosian apMa-

Typa Knacca A-IIL; pis nonepeytiol apMaTypsl NpHHAT knace Bp-1;
MOHTEXHAA apMatypa knacca A-I1I. Cedenve banky — cm, puc. 7.75.

—k

=]
N

/éfg‘\

A, # ’Iﬁb=:mﬂuu

FPue. 7.75. Covarme Canxs — x npisaeopy 7.4

b= 500 MM
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Petuenue.

1. OnpenensieM pacyeTHYI0 NMPU3IMEHHYID MpoYHOCTh GeToHa
R, =17,0 MIla (Tabn. 2.6).

2. OnpenensieM pacueTHOE CONPOTHRIIEHHE APMATYPH; LA ANaMeT-
po. ot 10 po 40 MM

R, =365 MIla = 36,5 kH/cm? (Ta6a1. 2.8).

3. 3anaemMes BENMYYHOI g — PacCTOSHUCM OT LEHTPE THKECTH ap-
MATYPH A0 KpafiHero pactaHyrolo BIOKHa GeToHa (BENHYHHY G MOX-
HO NPUHUMATE 3—4 cM NPY OIHOPAOHOM DACONOXEHUY cTepKHEH B
Kapkace H Donsliie NpH ABYXpAIHOM), TPHHUMAaEM 2 =4 cM.

4. Onpenensiem pabovyto exicony Gaman by by=h—a=50—-4=46 cwm;

" 5. HaxonuM 3HaygeHue xoadebuimeHTa 4,

p=—M 1500 0

Ry bt 1,7-0,9-20-46

Ay =0,232 < App= 0,413 {cM. Tabn. 7.6); xoadduHeHT A, MCHBLLIE
IPaHHYHOTO 3HAYeHNA, CASTIOBATENEHO, H3MEHATE cedeHMe BanKH He
Tpebyercs.

6. o tabn. 7.5 vaxogwM 3HadeHKe Koo PHLIEHTOB &, 1); O/voKaii-
e SHaYeHHe KoxphuimeHTa 4, B Tabnuge pasHo 0,236, no Hemy
onpefiensieM sHaYeHWA KoxbdmmenTor: £ =0,27; 11=0,865.

7. HaxonumM TpebyeMyK NACLIAOE APMATYPHL:

.. M 15000

T whR  0,865-46-36,5

8. 3agacMcH KOTMYECTBOM cTepXkHelt pabouelt apmarypht, [Tpy kKoH-
CTpYHpoBaHUH GasIKM paspellicHO CTABHTE CTEPXKHH B QAWH WM B B
pAda MO BHICOTE KapKaca, MpH HiHpuHe Gamky 200 MM MOXHO ycTa-
HOBHTE OBA WK TPH KapKaca B CEYCHWH; COOTBETCTBEHHO KOTHYECTRO
pabodIX NpQIONBHEYX cTepXHeH MoXeT OHTE 2, 3, 4 1w 6 (prc. 7.76).

=10,33 em=,

1000

Fuc, 7.76. BapuarTer apsposanm Oamar — K npisepy 7.4
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I'o pacyety Tpebyemas IIoLIaak cedeHus apMaTypet A, = 10,33 c?,
PacCMOTPHM BApDHAHTH apMHpOBaHMA (CM. COPTAMEHT APMATYPH,
Ipuncxerse 3):

@ NMPUHHMacM 2 cTepXxHH pabodcii IMpoaonEHOH apMaTypH M orpe-
JenseM MX auaMerp (HaxonuM Soneluee Onipkaiituee 3Ha4YeHEe Io-
wamm -— 12,32 om?, 310l MN01ANH COOTBETCTRYIOT 2 CTEpXHS THAMET-
poM 28 MM);
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» ;a1 eTepaerel (36222, A-IIL A =11, Wﬁﬂ

& ana 4 crepoovedt (464920, A-IH, 4,.=12 56

& 1na 6 crepmedt (616, A-TH, A =12.06 c

2z scIMREHEX BHPHARTOR SpMHPOEANS HEWGCISE OITTHIMATEHEM
C TOSKH 3PCHHA PACXONE APMATYDEH ABIACTCA BAPSEAHT ¢ TPROMA CTEp-
MHanE [MoHBITIC BOCTO IMHILEA N CCUCHMN APRMaTYDE). TIpHHIMIe™M
apvuposaHwe 3 crepera, G122, A-IIT, A = 11,40 cw.

9. [posepsen HpolicHT apMMpoEaHIA J;

=A 10021130 o0
w100 = 20 100=124%.

TTpo1eHT ApMMPIBAHAA GONBIIE MHHHHMABHOTS, papsoro 0,05%;

10, Crperenaes TPeGyenMylo MICmAILL CeHHHA MOHTRRAHLO CTep-
et A, = 0,04 =0,1- 11,4 = 1,14 o (0o copTameHTy SpMaty s G-
EARHITEE IHADCHME TUIGILEETH COOTBETCTEYCT OMAMETRY: 7 MM, HO TaKaAA
SPMATYDdE FMAYCEESTCA ToNsko ¥oaccos B-TI v Bp-1l. kotopne He
NPEMEEARNTCA B KAUYSCTRE HEHENPATAEMOR apMaTypR), B KaecTe
MOHTEHHOH IPOSOUTEHON Aty MG 328 AT, A, = 1,51 o',

11. Orpepenscs ayaMerp rnonepevsiey crepacieti . Ha yonopys
CRMPHBACMOCTH apMaTyYDH o, 2 0,254, =0.25- 2 = 5.5 ww, cncoopa-
TENRHD, K Mpoaon-Hol paSoael apMeType ET22 MW OO IPHEEDHTE
CTEPHEHR 26 1 Tak Kak apaaTypHIA Mpobotoia Bp-1 BAmciasr-
cf FHAMeTpEME 3, 4, 5 WM, 8 HAM HeoDxoams {26 MM, MPEHEMBEM
TOTEDETHYIO APMAT VDY Knacch A-I1L, nmnomant MR momepesnasi
apmaTypH A, =10,80 caf (Anoians ceoeHHS 3 NONCPeTHED. CTE e}
16 M, HAXOAAITHKSS B ocueHuH §axei, pres. 7.77)
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12. OnpepenaeM 3aLHTHER coi DeToHa (KOTOPH Ha3HaYaeTCA
GOITRITE ABaMeTPa CTEPKHA 1 He MeHee 20 MM FIpH BsicoTe Ganku 6oms-
me 250 MM), npuHMMaeM ay= 25 MM > d, =22 MM.

13. OxoHUYATETEHO KOHCTPYHPYEM CeYeHMe ANeMeHTa, CM. pHC. 7.77.

COEONHUTENLHEE CTEPXHH 328, A-IIL A% = 1,15 o

YCTAHABTHBAIOT Yepes 0,5—1 M
yeTamE 77

[

—

o6, AL,
A, =086 o

=
wn
H
EEN =
25 3522, A-TN
B A=1l4ce
rd

200

P 7.77. ADWMpDoBaHne, 03 — X npispy 7.4

Bosog, Jlia apMHpoBaHHMA cedcHUA 0anKn NpHHYMaeM: pabouyio
MPOACAEHYIO apMatypy 3222, A-111; MOHTaXHYIO ITPOOONBEHYIO apMa-
Tvpy 328, A-III; nonepeaHyio apMatypy 26 A-II1.

3agaua Ne 2
NwmeeTcs roToBas xene3o0eToHHas 6anka (puc. 7.78).

HeoOxoaumo  ompeneiauTb HECYUIYIH0 CHOCOOHOCTh  Oalku, T.€., Kako
U3rubaroMii MOMEHT OHa CIOCOOHA BhIIEpkKaTh. MaTepHuasibl: OSTOH TSHKEINbIN

knacca B30; xoadpoummenr Yo = 0,9; mpomonbHas pabouas apmaTypa
kiacca A-l11.

3amavy pemnT no npumepy 7.5.
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ITpumep 7.5. UmeeTca roToras XenezoberonHan Ganka (puc. 7.78).
HeobGxonuMo onpenenvnTs HecyIYIO chiocobHOCTE 6ANKH, T.€., Kakofi
Harubannmit MoMeHT oHa cnocobna esliepxats, MaTtepuanti: 6eToH
Txenslii Knacca B25; koaddmmirent v, = 0,9; npononsHas paGodan
apMaTypa Kracca A-IL

Fewenue.

1. OnpenenaeM pabodyIO BHCOTY eMEHTa:

h=h-a=35-6,25=28,75cM.

2. HaxanuM pacyeTHOE CORPOTHRIEHHE APMATYDH M IPHMIMEHHYIO
NMPOYHOCTE DeToHA!

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

3. Ilo copramenTy apMatypsl ([Ipynoxenne 3) HaxonHMM romanks
IOTIEPETHOTO CeYEHHA NMPOAMTEHEX cTepXHei: 2025, A, = 9,82 oM.

*

62,5 MM
350

=

, 100 |

P, 7.78. Apaiposanie. Gamst — K npvaepy 7.5

g

2925, A-11

4. Haxonym sHavenme koadduumenTa

= M —_ 2‘8'9’82 =0.73
g'Rﬂﬂba, 1,45-0,9-10-28,75

3Hayenne kosdhdumenTta £ = 0,73, yro GonIle rpaHHYHOTO 3Ha-

YyeHHA L= 0,68 (Tabn. 7.6), cnenoBaTeNLHO, B 3NeMEHTE HATHUIEK ap-
MATYDH; NPUHNMacM 3HadeHne KoaddmmenTa £ =1 ;=10,68, Tak Kak
KO3(MPHIMNEHT He MOXET OLITh GOMTBLLIE MPAaHHYHOI'O IHAYCHMA,

5. Ilo npuHATOMY 3HaYCHMIO KOMPOHIMEHTE € onpenesesM JHa-
yenre Kosgdimpenra 4, (1abn. 7.5); A,=10,449.

6. Onpenensem U3rHGaloniit MOMEHT, KOTOPBIEE MOXET BEIOCPOKH-
paTh Ganka:

M, rn= Ao Riysabbs = 0,449-1,45.0,9-10- 28,75 = 4843,2 kH - cm.

Brmon. banka cnocobHa BHOepXaTh HArMOaowmil MOMEHT
M=48,43 xH- M.
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3ajgaua Ne 3
[TomoOpare apmarypy Oajku, BBIIIOJHUTH KOHCTPYHPOBAHHE €€ HOPMAaJIbHOTO

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

6eToH Tsaxenslii B20, koapdument Yo = 0,9; apmatypa ximacca A-III. Ceuenue
Oayiku JaHo Ha puc. 7.79
3agauy pemut mo npumepy 7.6.

Ipmvep 7.6. Ionobpats apMaTypy 6aTKN, BRTIOMHHTE KOHCTPYHPO-
BaHHe ee HOPMANEHOTO cedeHMA. Ha Ganxy gedictayer msrvbaronmii mo-
MeHT M = 140 kH-m. Marepuamy: 6GeroH Tsexensit B15, xoadhdmpenr
Y = 0,9; apmarypa xitacca A-II1 Cederive Bamxn gano Ha puc. 7,79,

Petucnue.

1. BEOTHCHIBaEM TMIPOHOCTHEE XapAKTEPHCTHKH DETOMA W APMATYPEL.
R,= 8,50 MIa=0,85 xH/cMm*; R, = 365 MIla = 36,5 xH/c’ (rabin, 2.6, 2.8).

2. Ilpeaononarad, yTo apmMarypa 6yner yCTaHORNTeHa B ZBa pajia »
PACCTOAHHE MEXIY OCAMH CTepXHel papHo 60 MM, NpuHMMaeM Be-
mrnmy g = 8,0 oM (IIEHTP TSCKeCTH apMAaTypH PACTIONIONeH BHIIE, YeM
IpH ONHOPATHOM PACIIONIOXEHWH apMaTyphl); ofipeaensieM pabodyro
BHcoTY Danku: ly=h—a=80-8=72 cm.

|¢ 300 I,: =
- = N

- .
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3. ¥craHaBIMBacM pacueTHRII ciTydall TaBpOBEIX WTEMEHTOB;
M}= Rﬁﬂb}‘l}(hﬂ - 0,5!1}) =0,85.0,9-30-15-(72-0,5-15) =
=22204.13 xH-cm;
M=14000kH-cm < M,=22204,13 xH - cM — MMeem IEPBLIH CIY-
yali pacyera,
4. Onpencnnem KoaddbuimesT A;:
M 14000

4=R‘m% 555093075 0118 < 42 =0440.

5. Onpepensem xoadpduipenr 1 (tabn. 7.5): n=0,935.
6, HaxomuM TpebyeMy o nIowaih cedeHN apMaTY DL

A= oo ____ =5,7 cm%,

n!;,R, ~0,935-72-36,5

3mechk 1 ganee MACINATS CeYeHUA apMaTyYpsl NMpHEMMaeM no Tpa-
JOKEHHTO 3.

Mpursmaem 42314, A, = 6,16 oM’ miaMeTp NONepeyHBIX CTe pXHed
C YMETOM YCNOBMi cBapuBacMOCTH d, = 0,25 d,= 0,25 14 = 3,5 MM, rIpH-
HMMaeM 24, Bp-T; MOHTaiaRIe crepicin A, =0,14.=0,1- 6,16 = 0,616 cm™
npursmaem 208, A-IIL, A, = 1,01 cm’; Ha3HauaeM 3alMTHRIH Ciloit GeTo-
Ha 20 MM, pacCTOAHME MEXKAY LEHTpaMY pabOdHX cTepXHEH B KapKace
npuHUMaeM 60 MM, Y10 obecnieunBaeT cROBONHEI NPOXOT KPYTIHOTO 33-
MOTHMTES GETOHA MEXTY CTEPXKHAMM aPMATYDPh! ¥ HE IPMBOANT K pac-
cRoeHMI0 GeToHHOI evecH, TIpy MpoekTHPOBAHHM CANKH BRISCHWIOCH, YTO
(daxTHecKoe 3HAYCHNE BETHYMHL] 0 MEHELLE MPUHATOTO TIPH pacyeTe,
Paccrosiie or kpaliHero pacTAHYTOIO BONOKHa G6EToHA 710 HEHTpA TSOKEC-
TH apManypet a =20+ 14/2 + 60/2 =57 mm, B pacyeTe MPUHATO 80 MM;
TIOHOOHOE HECOBIIANCHHE NOITYCTHMO, TAK KAK MAET B 3a51aC TIPOTHOCTH,
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IMpu BHicOTE Ganku Gonee 700 MM Ha ee HOKOBHIX IpaHAX HeOGX0-
AHMO CTABHTE KOHCTPYKTHEHYIO NIPOAMITEHYIO apMaTypy (oM, . 5.21
CHuIT 2.03,01-84%).

INnoians cedeHHA KOHCTPYKTHEHEX NPOIQARHEX CTepxHeH v bo-
KOBHIX TpaHeit nputuMaeTes He meree 0,1% rnomanu cesdenmst Geto-
Ha, HMEHILIETO pazMep, PAEHEI 10 BHCOTE pacCTOSHHIO MEXIY NMpo-
JONBHEIMH CTEPXKHAMM {patoyumMH H KOHCTPYKTHEHEIMH), a 10 LIMpU-
He — NOACBHHE LIHPHHH pebpa 2/1eMeHTS; HAXOIHM THOWAIE 6eToHa,
APHHHMAA BHCOTY, PABHYIO PACCTOSTHHIO MEXRIY NPOACNEHEMH CTEp-
WHAMH, — 35 oM, mmprny 10 oM (monosvHa wupuHE peCpa),
A= 3510 =350 cm?’; ipy 370M MIOIIANE KOHCTPYKTHBHHX CTEpATiEi
norokra Gre passa 0,001 - 350 = 0,35 oM, nprmmmaem 2056, A-TTH, no-
maneio 0,57 oM,

Cetka 215 apMHAPOBAHHA FIOAKHN NMPHHAMACTCA H3 apMATYPH Kiaac-
ca Bp-1. llo nocrauoeky B opMy apMaTYPHREIE ceTKu warnbalores,
a AIOCNE AGCTAHOBKH NPHBSILIBAIOTCA TOHKOH BA3ALHOH FPOBOIIOKOIH
K KapkacaM. [IpiHsToe apMHUpOBaHIe NPeNcTaBicHo Ha puc, 7.80,

200 APMITYpHAN
CeTEa
TIpK BHCOTE HATHGaeM0r0 /14
SNEMCHTA cabe 700 MM h
y G0KOTLIX rpaHeil CTERATER re -
KOHCTPYXTHEHEIE TIPQIKVIBEHEE -
CTEDAIH C PaCCTONHMEM MOKIY \ / _'_:Q
TMPOROAEHEMK CTEPRKHAMH
110 BcoTe He Houree 400 »o &
2
K
s uf
4714, A-II

Firc. 7.80. Apassporarme Gamat — & npwsepy 7.6

Cnucok nurepatypbl: CetkoB B.W., Cepbun E.Il. CTpoutenbHble KOHCTPYKLIMH

2005r.

[Tpunoxenus
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Hakiireied e milii. T3 CHedl 2 00.0T-000

CEEPO TR Mol s o ol B wrons

[Pacimvmee sunpoTresss PR SSTURS QUM
TIPS Ml ey T il el
Berou reymen B o A, WA,

Tl W TN i COMC Tl

B0 [B12,5] 810 | B00 | D28 |09 | B3 |
afd | 75 [ B3 |15 5] 17 [ 18,5

!

0,08 | 076 OF 11,06 1.20 1,50

Tolveua 27
M wa wlin. 18 Chivil 20300 -84

BaTos B MPDARDEE T vl CEETH S

DO . Wy Tkl 0 PP T B LTSI
PEOTRIChNEE, - 1, M, RO iORODE GETE A

(B0 [MIZ.5] BiE | E2% | B2 £06

0
Tamnamd, pEvecradssorg | 100 | 216 | D0 | 20,0 | %00 | 325 | M5
nookapATeR | 160 | 120 | 206 | 240 | 270 (29,0

nge




SuavannR KosPdeirenToR £ 1), A,

Tatimniz 7.5

3 nQ Ay (aa) 5 g 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 0,38 0.805 0,314
0,04 0.98 0,038 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 0,067 043 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 0,845 0,104 047 0,765 0,359
0,12 0,84 0,113 0,48 0,76 0,365
0,13 0,935 0,121 045 0,755 0,37
0,14 0,93 0,13 0,5 0,75 0,375
0,15 0,925 0,139 0.5 0,745 0,38
0,16 0,92 0,147 0,52 0,79 0,385
0,17 0,915 0,185 0,53 0,735 0,39
0,18 0,91 0,164 0,54 0,73 0,394
0,19 0,905 0,172 0,58 0,725 0,359
0.2 0.9 0.18 0,56 Q.72 0,403
0,21 0.895 0.168 0.57 0.715 0,408
0,22 0,89 0,196 0,58 o.n 0412
0,23 0,835 0,203 0,59 0,705 0,416
0,24 0.88 0.211 0.6 0.7 0,42
0,26 0,875 0,219 0.61 0,685 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 0.335
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 0,205

Mpumewanue. B }rqcﬁlmﬂ NUTEPATYPE 00 PACIETY KENCI0ODETOHHEX KORCTPY KL
s KOMIDELMERT 1) MO~

MOEYT IIPHHUMETLCA padHEie O00IHAMEHHA KON IO MMEHTOR:
wet 0b60aHaunThen Gykpol ¢; koabdunment Ay obonavacren o, .
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Tabrsa 7.6

NpepemtLie sHavelma xoaddmmmenTon Ew A,

Knacc Knacc npouHocTH beToHa

x03 Dbwemesrmy | B12,5 | B15 | B20 | B25 | E30 | B35 | B40
A-H, &« | 0,662 | 0,652 | 0,627 | 0,604 | 0,582 | 0,564 | 0,542
Bl "2 | 0443 | 0,440 | 6,430 | 0422 | 0,418 | 0AG5 | 0,39
A E; | 0,689 | 0,680 | 0,650 | 0,692 | 0,610 | 0,562 | 0,571
Ay | 0,452 | 0,449 | 0,430 | 0,432 | 0,424 | 0,417 | 0,408

Al Er 0,708 | 0,698 | 0,674 | 0,652 | 0,630 | 0,612 | 0,59
A | 0457 | 0,455 | 0,447 | 0,438 [ 0,432 | 0,425 | 0,416

Adls | G 07) | 068 | 066 | 064 | 0,62 | 0,60
Aoa 0458 | 0449 | 0,442 | 0,435 | 0,428 | 0,420

A-N Eq 059 | 056 | 0,54 | 051 | 050 | 048
A, 0,416 | 0,403 | 0,384 | 0,380 { 0,375 | 0,365

AN Ea 054 | 052 | 050 | 0,48 | 046
A, 0,394 | 0,385 | 0,375 | 0,365 | 0,354

B-Il, Ea 051 | 0,48 | 046 | 045 | 0.42
Bp- Ay, 0,380 | 0,365 | 0.354 | 0,349 | 0,332

fTpvenaritie. Jatitinie TAEMHIE COOTBETCTEYIOT KOpIMERTY YenoBuA pabom

Getona y,=0,9.

TaGoweyd 7. CxirhisiniT ik ey
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Heab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH CBAPHOM OB
Xoa padoTbl

3amaua Ne 1.

IIpakTHyeckas padora Ne 11

Tema: Pacyer cBapHOro msa

OHpCI[eJII/ITB IMUPpUHY COCAHUHACMBIX JJICMCHTOB | wu3 yucTa oOecrneueHus

IMPOYHOCTH CTBIKOBOI'O CBAPHOTO IIBA. PaCTHFI/IBaIOHIajI cuima N B34Th 110 Ta6J'II/IH€

1 nna ceoero Bapuanra; fa = 0,95; Te=10. CBapka py4Hasi 3JIEKTPOLYTroBas ¢

BHU3YyaJIbHBIM KOHTPOJICM Ka4CCTBa IIIBA. COGI[I/IHHGMBIG JUCTBI M3 CTAaJIM KJIacca

B34ATH IIO Ta6JIHHe 1 Js1 CBOCTO BapHaHTa, TOJ'IHIHHOﬁ t B34ATh 1O Ta6JII/ILI€ 1 JJI

CBOETo BapuaHTa (puc. 8.26).

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

Banaqy PE€IIUTDb B COOTBETCTBUH C IPUMEPOM 8.1

ITpumep. 8.1. OnpencnvThs MIMPHHY COCOHHACMHX sNteMeHTOB [ H3
yyeTa obecneyeHHs MpOYHOCTH CTHKOBOTO CRApHOTO 1ma. PacTary-
patowlan cuna N=280 xH; vy, =0,95; y.= 1,0. Cpapka pyuHan anexr-
POOYTOBAA C BH3YAJEHHM KOHTPOMIEM KauecTea 1usa, CoenMHAEMHEE
JUCTH 13 cTand C245, Tomnusoit =6 MM (pHc. 8.26).
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Peruenue.

1. OnpenensgemM Harpyiky ¢ yueToM KosdanieHTa HAAEHKHOCTH NO
OTBETCTBEHHOCTH ¥, = 0,95:

N=280095 =266 xkH.

2. Haxoaum pactieTHOE CONPOTHERNCHHE CTAMH:

R, =240 MIla = 24,0 xH/cMm? (tabn. 2.2).

3. Onpenensacu pacyeTHOE CONPOTHRIEHNE CTHKOBOTO CRAPHOTO
1A (Tak KaK IWoB paboTaeT Ha pacTKeHHe pH BH3YaThHOM KOHT-
pore Kavectea), R,, = 0,85R,=0,85-24,0=20,4 xH/c\’.

4. OripepenseM pacHYeTHYIO IUTHHY 1LIRa:

= NfR y. =266/20,4-1,0=13,04 cMm.

5. Haxooym anvHY 11183 ¢ YYETOM HEeNpoBapa K Kparepa:

I={,+2¢=13,04 + 2-0,6 = 14,24 cM; OKpYIIIAEM ¥ TIPHHHIMAEM ILTH-
PUHY JTHCTOR W, COOTBETCTBEHHO, JUTMHY 1IBa I= 14,5 cMm.

Buison. ITpurHMaeM IIMPHHY CBapHBaeMBIX THCTOR {= 14,5 cM.

3amauga Ne 2

Paccuutath npukperuieHue AByx yroikoB 100 x 8 k daconke Gpepmbl TONIUHON
L=10 mM. Yronku u ¢aconka (epmsl BbimosHeHbl u3 cranu C375. Ha crepkenb

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

anekTpoayroBas.  Knumaruueckuii paiion crpoutenbctBa |l Koaddunuent

yCIIOBUSI pabOThI ¥e =095 (puc. 8.27).
3agady penmuT Ha OCHOBaHHMH Npumepa 8.2
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ITpsvep 8.2, Paccuurare nprkperieHye Apyx yronkos 100x 8 k ¢a-
coHKe epmu TomumHoll = 10 MM, Yronku v dacorka epme Bia-
noHeHH 13 ctand C345. Ha crepxens geficTByeT pacTarvealmee
ycunue N= 300 xH; y,=1,0. Cpapka pyunan anexrponyropas. Knn-
MaTHYecKWii paiion crpovterectea 11, KoadwbnuneHT yenopna pabo-
TH Y. = 0,95 (pHc. 8.27).

Pevienrve.

1. OnpenenseM rpyrry KCHCTPYRKIM No Tabn. 50* CHul1 11-23-81*;
CTEPXEHE (PepME oTHOCHTCH KO 2-H rpymme, a dacoHKa (bepMB —
K t-# rpymme.

2. IIpyHyMaeM MapKy EKTPOOOB: AA9 CBAPKH 2AEMEHTOB, OTHO-
CALMXCH K 1-#1 rpyrne XOHCTpYKUMH W YUHMTHBaR, 4T0 ATCMEHT
sEnONHeH 13 crany C345, no tabn. 55*% CHwIT 11-23-81* npyrmviva-
eM anekTpoms B50A. R =215 MITa= 18,0 kH/cM? (Tabn. 56 CHull
I1-23-81*). R, =0,45R,.=0,45-490=220,5 MIla=22,5 «H/cm?
(R, =490 MITa — cM. Tabn. 2.2).

ke ooyunca
F—F

N
n A _: L LRL) :
2 L100-8 \ 1:' "T"
s Vv, oy

Pirc. B.27. NpuvxpenneHive cTepxns Gapmnt k acorke — k. npusany 8.2
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3. I1prHHMaeM BHCOTY KaTETOR LIBOB OOMHAKORYIO ITO TIEPY K MO
obByIWKY yronkos &= 6 MM = 0,6 cM; BHCOTa KaTeTa TIpHHATA Sovibllle
MUHHMAIBHOH BHCOTH Ky, = 5 MM (Ta0n. 38* CHulT 11-23-81%).

4. Onpenensem o Tabn, 34* CHull 11-23-81* xoaddprmupeHmnr:
B,=0,7; B,= 1,0.

! 5. ¥cranannueaeM JUis KIMMaTideckoro pafioHa I, koahdumen-
TH: Y= 1,0; 1= 1,0.
6. OnpenensieM pacueTHYIO JUTHHY LIBOB IO METAIY III6a;

N 300
I = - _ .
™ ﬁfkf'ﬂg'?ﬂ?t 0,?-0,6-21,5.110,{},95 34:9? CM,

7. OnpeaenacM pacuyeTHYIO ITHHY IUBOB IO META/UTY IpaHHLIK
CIUIABNICHHS:

J = N - 300
" B R Y.y 100,6-22,5-10.095

8. JInMHEL 11BOB NMPUHMMacK MO HauBoNEIIEH ATUHe (B TAHHOM
C/IyYae 1o METaJUy LIBa). ChneayeT YUHTHBATE, YTO 374 JJIHHA LIBA
TpeOyeTeAa WA NMPHKPEIUICHHA ABYX YTQUIKOE. PacripenensaeM 1B MeX-
Iy yronkamu — 1o nepy (30%) n o6yiuky yranka (70%):

b osyuna = 0, 78,/2 0,7 - 34,97 /2 = 12,24 cm;

C y4eTOM HENpPOBapa NMMPHHHUMACM

L oyuma = 12,24 + 1,0 = 13,24 oM, okpyrnsiem 1o 13,5 om;

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

€ Y4eTOM HENMpOBapa NMPMHHMMACM

b mepa = 5,25 + 1,0 =6,25 cM, oxpymnsiem go 6,5 cM.

Brmoa. ITpurrMaeM IBE € BRICOTO KaTeTa k= 6 MM; cBRapXa pyJ-
Has 3NeKTPOOYTOBas, IACKTpOAW B42A; pachpeleicHre LUBOB O
oBylIKy H Iiepy YTOJIKA.

3amaya 3 pelmuThL CAMOCTOATEIHLHO

=23,39 cm;

Jlas 1, 3 Bapua"nToB

3anaua 8.1, [TpopepHTh IMPOYHOCTE CTHIKOBOTO CBAPHOTO 1Ea, CTanns
C233. Ceapka pyyHan anekTpamyrosad. BHayansHHi KoHTpoNH Kauc-
ctea wea. v.= 1,0. Ha coenuHenne neiicTByeT cxmMalollee ycHmMe
N=180kH, 7, =0,95, pasMepH coeMTHAEMHX THCTOB — oM. pHc. 8,32,

Puc, 8 32, K seogee & )
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Jlns 2, 4 BapuaHTOB

3ansea B2, ONpencnvTs LTHHY YTIOBSD <EANHEIX LUBOB B COCTHME -
HESH (pric. §.33). Crane C274. Dnexrponu 546, CBapis pyHan ses-
ThomyTomba, f.= 1,0, KAWMITHSSCETT PMWOE cTpOoRmenseTea I,

N=500 xH, % =095, TonuyMHa THCToR & = 12 MM, &= 6 M.

ﬁr Lillll Hr
. n s a . o  f n —— o ]

LLILE]

P, 5530 K Sxqear RE

Tabaroon 1B
MU mal CITET aafy, ML [ okt |
[ELRETIY [LIT%] Thpsasn ldnmwu.muwma 2Rl I
nHM ok Tem T -!I.':'I‘!.lll-l. LI LS |1} I fr-E | 33 3114 41 A0
Hewr” R B - R
Twpoeoe PFyams Jo 185 4 4 4 5 5 & L
MWL TN - roaan Lx JFy A I 44 b L3 T -] o [L1]
HHWH w 3901 & 500 3 f K ] l L] 12
Ttk Lo 285 } 4 d B 3 % &
A Frapsat-
aren e Cx Wit |} 4 5 ‘ 3 3 &
Hax mit i hlﬂ':"::__l:'l
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I H - 1 4
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Pl S | A BT S 375
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L - i % B T 4 o L]
EI&I‘I&!
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1F eitynrieAk HE CRAN © Fyed IRl m}ﬂmnmmmm B AAcsE WY Bl bl P [HIHHAR
parprrr iy ey T ey v M g w1 gy Comual | e HA T .- LS, | el TErHE e e ol el
T e o, e e d sy eoiise i i Al T e oy gy AT e e I kA AL W T vk e
T el i Pl o, T T ] Al hl?m—w-mn:ﬂmwacmm}m

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
BapuaHTa n3 Tabmusl 1), ¥a = 0,95. Matepuan 10cok — 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

TIpsvep 8.6. PaccyuTaTs cOSTMHEHWE Ha TBO3AAX = 4 MM, IIMWHOMH
1= 100 MM (prc. 8.31); nocku TonmumHol 40 MM, Ha coempHerme neli-
cTeyer cvna V=10 xH, v, = 0,95. Matepuian nocok — cocHa, copr 1.

Petuentie.

1. Cuna, pelicTBYIONIAN Ha COSOMWHEHMWE ¢ YIETOM KoadNDHLMEHTA
1,= 0,95, N=10-0,95=9,5 kH.

2. OnpencenseM pacueTHYIoO MHHY TBoanst g, =1, ~a-—-c—2n, — 1,54
{cM. prc, 8.31) (n, — xOMHYeCTRO WIBOR, MPOCUTHX TBORAEM {TIPHHU-
MAIOT 110 2 MM Ha oR); 1,54 — JuIHHa 380CTPEHHOH YACTH TBO3AA).

a,=100- 40— 40— 2-2- 1,5-4=10 M. I'vosge paboTacT XaK
NBYXCPE3HEIH, HO €10 PacUeTHAA HECYIIAS CITOCOGHOCTE IO NEPEOMY

3 O BTOPOMY Cpe3aM HEOOWHAKO0Ba BCEACTBUE PaznuyHON TOMUN-
HH g, BROmUMo B pacyer{ ana niepporo cpesa a = 40 MM, Bl BTOpO-
FO Cpe3a a= a, = 10 MmM).

N2 - : ™ , N
N 3 0
NfY— HELE -
\ ‘ &
HI VU S
ISR [ B S oy VR [ LS
bk

Puc. 8.31. K npuvepy, 8.6
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3. PacuetrHasa H q cNocoOHOCTE TI0 [IEPBOMY CPE3Y IBO3Nd
(Tabn. 8.4): T,=2,54"+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;

7,=0,8ad=0,8-4,0-0,4=1,28 xH.

4. PacuyetHas Hecymiaa cnocobHOCTE MO BTOPOMY CPE3Y IBO3I:

T =25 +0,01a=2,5-0,4*+0,01-1,02=0,41 xH;

1.,=0,8ed=0,8-1,0-0,4=0,32 xH.

5. HarneHEiias NOMHAasA HeCcymas criocobHOCTE ARYCPeFHONO MBO3/M;

x71,=056+0,41=0,97 xH;

27=0,32+1,28=1,6 kH;

¥T.=0,8xH;

Tm= ET:: = 0,8 KHq-

6. OnpenenseM HeoOxXOIMMOE KOJIMECTRO TBO3ARL:

= d =—-——9’5 -
=02

Bumon. INprmmMaeM 6 reoaaeii, no 3 reosna ¢ kaxgoil CTOPOHEL
3amaya Ne 2

3anzaua 8.6. ITpoBepUTE NPOMHOCTE COSOMHEHHS JOCOK HA rBOSAAX
d=5 v, nmHoi 7= 150 MM, xoimyecTBo rBoaAei mo 4 1rmykH ¢ xax-
Jo¥ cropoHil. TomumHa gocok M) . Ha coemineHne geicTryeT cina
N=15 kH, v, =1,0. Marepran nocox — cocHa, copT 1 (pmc. 8.37).

IIpakTnueckas padora Ne 13
Tema: Pacuer cikaTbIX M PACTAHYTBIX CTePKHEl CTaJIbHOH (pepMbl

Heap padoThbI: HAYYUTHh CTYACHTOB PACUETy CXKATBHIX M PACTAHYTBIX CTEpIKHEU

CTaIBHON (DepMBI.

Xoxa padoTbl

Yactes 1 PacueTnas

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 ¢ep™m B34Th IO BapUaHTY U3
tabmuisl 1. [To depmam ynoKHUTh TPOTOHBI, K KOTOPHIM KPEIUTCS JeTKask KPOBIIS C
HOPMATHBHOIM HArpy3koii or cobcrenHoro Beca ¢=0,62 kH/m” Cheropas
marpyska pP'= 0,5 xH/M°

HOpPMAaTUBHAs (ropu3OHTAILHOM

Yn _

CTaJIA B3ATh 10 BAPUAHTY U3 TaOIULBI 1. DNeKTpoabl Mapkus D42A

MIPOEKIINH).

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

LI

j I T A A

Pue. 118, XK samans .42

@ — PEVMETHEH Lxena; 0 — ofosvaverme crepmaedl H yanaspe
AHar(rIHME YCRJAEA
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Sapaua 1.42. TpeSyerca TPoHIRECTH pacieT fopaR TNKHKITHA, NOKA-
samnoi ua pre. 18 g [Toafop ceusHmA U pacveT cBapHKMX wWBOB BH-
RGARATL AAR ONORHOTG H [(POMEXYTOIHOTG Y3a0E (gepuul, PacyeTiiud
naoder depmu [=i5 M, war gepy $=06 ». [To depMan B ¥Yajax yao-
#ednl NPOrorH, K KOTOpHM KPeNRTCA NeTKad KpoBAA ¢ HOPMATWBROK ia-
TpY3KOR or coferpennolo meca ¢ 7==0,62 xH/m? Cuercean HopMaTHB-
W3R MATPYIKA p:=t'],5 EFfwt {ropesoutanknof npoexuvu). Kosdgdrnn-
eHT HAJEAHOCTA MO HAZNAYCHMIO V==, PepMa HITOTOBACIEZ H3 CTAAN
maprn BCrlenS. Daektpoan mapun J4ZA.

Powenue, PacueTHne conpoTHBAcitue MatTepHana R, =235 Mlla anq
Gacona, R,=225 MIlla gaa anera. Onpeaenfied TegMeTpHUeCKHe pas-
Mep gepun (puc, 118, a) A=Us=1%=3 u, tga=04, sin a=0J37Il,
co5 ="928 o=21"43", Hmgmi noac Pepuu pastHBaed H2 WeCTh
pADHiBA NaHened DIMHOA {4 =25 w. OnpedesieM pacyeTHHe RATpYIKH,
Hacpyaky or cofeteeHHoro Beca $epM ¢ yueToM CBRIEE NOKpuTHA g¥
NpHithdawT & hpefenax 0,2—04 xHME [Tpnitisizew g;:ﬂ,ﬁ kH/m?,

HopqatHarad mocToaHdaA Rarpysra, TpHxomsugdaca na 1 M? ropmgil-
TaNLHOK OPOeHUHE GepMib,

g" == (g} -+ &) cos & = (0,624 0,) 0,028 = 0,85 «H/u?,

[Toawaa pacuetian Harpyssa da | M ropH3ICHTaSbHOR NPOEKLNR
diepvH

= (g" Yy + 0y ) ¥, = (0,851, 1 4 0,5:1,4)1 == 1,63 kH/we,

TAE Vin il ¥rc — COOTBETCTDRHRC KOSHOULAEHTH HANSHHOLTA 109 MoCTo-
ANHOfl H CHerToao@ HATPY3OK.

Pacoetian Harpyasa #Ha v3aw pepwed (puc. 1.18, 4)
p; = (gip 8)/2=11,63-2,5-6)/2 = 14,2 wH;
Po=3gipb=1,63-2,56»=24,5 kll,
OnNopHEE peakmng
Ry Rgm= Tnf2=(2:12,2-+5-24,0)/2 = 73,5 rH.

BelMyBEw DACUETHHX YCHAHR B CTEPHCEAX (epME B HX 3IIEIKH ONpE-

aensen rpadiardecky myTeM NOCTpoeHHA Anarpamyel Mawkceeana—Kpe-
moun {(pac. 1.18. a).

Pacuer onopreco yasg (puc, 1.19). Mpoaseenem pacueT crepw red,
BXOOMILHE B y3ea depuu, Koshduunent yenoand padord (oM, tady, 1.5)
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Puc. 1.15 K Jaddance 142, OnopusfR ¥384 fegusl

- 4 - - —— ﬂ

J—=nnnra falb wu; I—-fatorna I=B wamMi T — pefhy =8 WM7 4 — ZIIXRMHN

CoirT d=24 MM 5 — #cay3o0eriulds Hﬁ'iﬂﬂﬂﬂl f — UYBEPCIae b oncphold naWTe
I 1]

IAA CKATUX ICMENTOR HOACOB H OTOpTHN PAackoeoB epM TpH palueTe
HA YCTONUHEOCTE §.=055, 149 CHATHX NeMEHTAB PRWETHEH GEFM RpH
rufkoeTs a6, y.=<08, Jaa pacTaayrhx stewsrtrs Qepw yes==(195,
Pacwar caroro crepwid moaca 2—% npouseolaw wa yeusuwe 161 sH,
TlpHMEMaed cTepeAr B3 0ByX paphQGORRK ¥TOAHOR, Paceernan gadHa
crapiita f=10,=270 cu.
OnNpelennes RPpeNBAPATERLRD HEOBROZUMYW [AGIALL CEYEHEA, 3a-
ZaABHIMCE (=100,
A== Ni{pRy ) = 15/0,5-23,5:0,95 = 14,4 o™
[TpuHrMaes RO COPTAMBHTY CEYeHH: W3 IEYA papnoboKHX FrOAKOS
T 6.
A=2-8,70= 07,56 ¢cv?; [Jio= 1y = 46,6 oM’y
Fo= 2 06 cm;  i.m=? 3 oy
MOMEAT HHEDHAW OTHOCUTENLHG OLM F CBMEHNH U3 JHYA YFUDhOp
Apy TomuHie dadonki 0.8 tu.
Joum 248 64 2.8, T8 {2,006 4 0,8/2)% = 199 cmi,
Pajuyc AHEDHMH fy== VFA: VPI‘Q'Q-,I'IT,E&-:E,-'-I M,
Cadkocts hes=lefie== 27002 3= 117, ho=miyfiy,=270/3, 4= 79,
Patder wpoMIBOAMM 0o irandoahmed THORocTe he== |17 g 1X), o=
- (42 (cu, T360 LG}
OOnuaTeblio NPOBEDAEM NDPHHATOE CEUCHKE

5t

] B e —
NIyA s 17 56

= 21,0 & By =23,0-0,00 =22 3 gH/rut =

we: 223 MITa.

Pacuer pactanytero crepHun 1—3 npodtagoass ira youawe 150 gH.
PacherHas 2AHKZ B NNOCKOCTH EpME (=200 cM, pacueTHan LAHHa H3
RAOCKOCTH (EPNE NpH OLHOR CER3H — PACNOPKE B CEPEIHHE RNPoneTd
f,=1500/2=750 cw, Tpefiyewan micuialle NOREPETAOCD COuElHA

Aw VIR = 130F(23,5.0,95) = 6,7 omt,
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TpramMaes feuchie U3 JBYE pabROGOREY yronkon H0x5,
A=248=06 cx?;, Jfr=11,2cm's 2,=1,42 m;
le= .03 cM2
MoMeRT dPepuMN CTHOCHTEABROG OUH I CRYEHHS M3 REYX Yrodxch npl
ToHe Pacoden 08 oy

Fy= 211,24 2.4 801 424 0,8/2)2 =54 cm;
iy =V 1,/ 4=V 54/9,6 = 2,36 cm.

THAKDCTE CTepH Y
by = Iy == 250/1 53 = t6H3;
lﬂ' e IH,I'IIIH = ?Eﬂf?,:iﬁ= 3[3{ h-,f_'r = 40[]'

Mpousgodus pacwer yara [lpHunMaes pyunvio cpapey (Br=0.7;
'1?::-;=1] « patyeTHWNM CONpOTHEALIHEM Cpe3Y YOAOBBX WIBOB 00 MWETad-
Y WBY Rep~ 180 MIla,

¥roakH crepHud 2—5 ¢ youauey M= 16t KH npukpensred aey-
CTODOKUNM YONORMM UIROM TOMUNHGE 2, =6 MM O cTOpONLl oYK H
k=9 MM €U CTORUHH 1EP3. YUBANE, NPHXCORILEECS Ha o0yIIoR Ne=
=07N=07-161=110 ¥l ¥cuame, npuxosaimeecn wa nepo N,=
== IN=—03-161 —48 gH, Pacyerrsa gamnz mwaa na ofiymok no ye-
JAJRHE} Cpelda MET3NNa UiBa

Loy = No U120y Bs Rowr v Pef) = NS0, 7-0.6-18- 11y == 7.5 oM,

PacueTuan phiia wiea w3 fepo

fop = Np/ 2By &1 Rt Yo Vo) = 48/{2-0,7-0,4. 18, - 1) =5 o,

JAonvn wege ¢ yueTon HeOpIBApA:

no ofyuky fy=dpg+ 1 e —= 7,541 = 9 cum;
no népy fp=lpp -1 e =541 =16 on.

Anpsornyno pactuliithbaed <BApRble WAE KpehdeHHS CTepsiln F—5
iz cuny A== 150 gH.

No=0,7-150 = 105 kH; Np=10,3-150 = 45 xHj;
Ipg = 1D5F2.0,7:0,6.I8+0-1 =7 cm;
fop =40/ 2-0,7-0,4-18-1.1 = 4.0 ox;
lo=74+1=8w {p=4511=0cu.

Mo RONCTDYKTHBHNN COOOPAKaINAM NpHHWMACH OB no nepy [,>-
=6 tm {cu. phc. 119), Omipatae dopMul RpomspoldnTca na eaeanbe-
TOHHY R KOJAOHHY. Facternoe cafpoTianstiie  GeToHA  KOTOHHH  d

ewuTHe Ry=15 MI2 [TputuMaes naury paisepon 20520 cm. A, =
=400 cM*, PeagTushfe A2pAeHEe D01 NAATOH

G =Ry/A,, =73,6/400=10,184 & R, = (,15 sH/ s,
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Harubawuihe MoMelTy B ONOPHGA NABTE CTIpenesmest ik A.0A
MALCTHIKY, CMepTofi HE ABE CTOPOHMH N0 QOpMyAe

M= Bga?* =10,06-0,i84 + [4*= 2,16 kti-cm;

rie KosdpgpuuAeHT ﬂ HaZOAHTCA Mo Tada, 113 B 330HCHANMOCTH OT COOT-
Horeans cropel & fe= 0 140=05 (cm. prc. L19).
TpebyeMar TOHUHEE DAELW

f— VﬁMHLRy Yo =1 6-2,16/22,6:1 = 0,76 cn.
KOHCTPYRTHRRG NpHIHAEEM MHYRMAMRRYIO TONMMNY NAKTH, PARHY IS
16 Mu=7.6 um, Wew, npugpensrouive acouky n JMGpHNE pefipa K

ANTE, PRCCYHTREBAUM N@ CMOpHYL PEAKUWI0, S304BARCE MIIHHMAABHOL
ToOSUUROR By &;=05 cu

B0, = R By kR 5 Tyag) = T3,6/0,7-0,6-18- 1.6 = 9,7 oue.

KoucipysTiene opinnmaem 8 meos gamuon 9.8 oM kawmaui, Paccmn-
THBaeM LB KPENJEUlR ONOpHHX pebed K acoHie, NpunumMan fy=—
={,4 M 1o PopMy.e

It =0,5% J.r{r,] kr Eu:!Tc' ij;. = 0,575,680, 70, 4-[BT.1 = T M.

KOoueTpyKTHEHO MPHUJIMNAEM UBTHDE IWRA AAMU0R (6 oM Kasclmi.
Fupier ppoMesyToumoso gaaG (yaed
2 pue. 120). Pocwer crepmoned,
axodmuinr & yied Jepast,
Kospdruumental YeAOBHA paba.
TH NpUBeReHN ¥ pacysTe ORaploro
y34a. Yeume p crepmiae 1—5 pan.
ro 120 gH. Cevenpe crepmuos —i
OPMUHMACH TAKEM e, Hak B SC4e-
ItHe CTEpHAA 1—5, Cotloalise H3
1pyY pasusBogux  yroawom S0,
Ycuane B crepmHe S—b Vs _p=0,
CTepment NofGupaed Mo hpeneah-
nod rebrocTd A=lG0, PacYernan
Baufla  CTepMHR  [y=f,=100 cN,

Puc., 1.720. K 3a2a r43. N -
Toum LN Ay::n w“"b'um-r.my TpEﬁ}-’EHHﬁ PAANYC WHEPILWY

P f/h = 100f150 = 0,7 cm.
[1pnaumaen apa panioGokHx yroaka 505

iz= 1,53 cM = 0,7 oMy iy==2,38 oM,

Chapuble WAk, DpHKpeTAfRUINe CTOHRY K gaconne (Ns-a=0) ¥ noac
K Paconke [(Nps—N;_y=—=10), pduIy OTCYTCTBUA B HBUX YCOHIHF MPHUH-
M2M KUHCTDYHTHEND, HCKXDIR H3 MEHHMAIBE0 BOSMORACH TOAEHH LB
By==4 MM U LMHiIKW ¥rooeoro Wha [(s=ie-r{l=4dk+10=14+ 0=
=26 mu, 10 He Menee 0+ [0=50 wum,
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Yacts 2 ['paduueckast.
1. Yeprexu MeTANIMYECKUX KOHCTPYKIUIA

1.1. OO0wmme cBeeHUSI 0 METAIMYECKHUX KOHCTPYKIMSIX

Opnum w©3 HauOoisiee yHNOTPEOJSEMBIX MATEPHAIIOB B CTPOUTEIBCTBE
SIBJIIETCSI CTAJIBHOM TTPOKAT, BUJ KOTOPOTO OMpeIesieTcs: ero npoduieM - Gopmoi
nonepeyHoro ceuenus (puc. 1.1).

a 4

LCX

Puc. 1.1. IIpo¢puin npokaTHOH CTAIH
a — PaBHOIIOJIOUHBIH YTOJIOK; O — HEPaBHOIIOJIOYHBIN YTOJIOK;
B — LIBEJUIEDP; T - ABYTABpP.

OcHOBHBIE 3JIEMEHTHI MPO(GUIIST UMEIOT KOHKPETHBIE Ha3BaHus (puc. 1.2).

= Y
l:""}'._
gua i
"'j If--\l - "‘{
Rﬂ o |.1.. b

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.

@epMoOl  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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Puc.1.3. Cxema ¢pepmbl

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. OO6mmue mojioxeHust 0(popMJIeHHUs YepTeKa

PacnoJio:xkenne BUA0OB. Buapl Ha depTexax METAUINYECKUX KOHCTPYKIIMHN
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 BUAA. Hax kaxasiM 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] CEYEHHUs] JJIEMEHTOB KOHCTPYKIUH
JIOIyCKaeTCsl IOKa3bplBaTh OAHOW JimHMEW. OTBEpCTHs Ha BHJAX M pas3pesax,
napajuIeIbHBIX UX OCSIM, MOKHO M300pakaTh OCEBBIMU JIMHUSMHU.

YciaoBHble 0003HaueHusi. B 1ensx  ymporneHuss — M300pakeHus
KOHCTPYKIMHI Ha YepTexax MPUMEHSIOT PsAJl yCIOBHBIX 0003HAYECHHI.

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 coorBeTcTBytomuMu  ['OCTamu. Ha yepTexxax MeTaqIM4ecKux
KOHCTPYKUUH, BBUAY MaJlor0 pa3Mepa M300pa)keHHs, KPUBOJIMHEHHBIE YYaCTKU
KOHTYPHBIX JINHAW HE BBIYEPUMBAIOT, 1 OCHOBHBIE KOHTYPHBIE JIMHUM COIPATAtOT
JIpYyr C APYrOM HEMOCPEACTBEHHO B TOoukax mnepecedeHuil. CeueHus MpOKaTHBIX
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npoduieil, a TakKe CEYeHHs SJIEMEHTOB M3 HECKOJbKHUX MPOKATHBIX MPOQUIIEH,
COEJIMHEHHBIX CBapKoOM, 00JITaMU WJIU 3aKJIeTIKaMH, HE MTPUXYT. B Tabnuuax u
NPUMEYAHUSIX CEUEHUE M300pakaloT eile OoJsiee cxemMaTH4HO. Kaxkaplil a1eMeHT
CEUCHMsI, HallpuMep, MOJIKY UM CTEHKY JIByTaBpa n300paxaror auHuen. CeueHnue
AJIEMEHTAa COMPOBOKIAETCS HAAIUCHIO 00 €ro pa3mepax.

Tabmmma 1.1.

YcaoBHble rpapuyeckue 0603HaueHust djeMeHToB ('OCT 2.406-68)
H 8B o an e THGHANEAR T
TICREHTAL AT ANTLE )

FoRTEYRINA b 2Alax | I |
QG0 IrETeEeDd B TR

HAANHIEX H B TEECTE: |
¥TONOK PABEOKRO THLE L lobz10
¥rowos sepaesonerowad | L 1003308
Asyrasp T 30
Ll senigen E 4
TR MpyTREA & 10
{TaNE KB THa O a2
CTuns noMHTE BAH

" S Bl e

IHosicHaomMe HAAMUCU. EClIN 3I€MEHT KOHCTPYKIMUU COCTOUT U3 OJHOTO
npoduIs, UK HA YepTekKe N300paxKeHO ACHCTBUTEIHHOE YUCIIO BXOIAIINX B ceUe-
Hue npoduiieil, To unciio npodusield He yKa3bIBAIOT. Y CIOBHOE N300paXeHue mpo-
dbunel 1 ux JeUCTBUTEIBHOE MOJIOKEHUE B DJIEMEHTE JOMYCKAeTCsl M300paxkaTh 1o
tuny (puc. 1.4), npuBoJs Takke JaHHbIE 0 pazMepax npodusei. B aTu ganuble 3a-
MUCHIBAIOT TPU HEOOXOJUMOCTH M JJIMHY JETalH, KOTopas OTIEISAETCS 3HAKOM
"Tupe" oT pazmepa ceUeHUsI.

— M0XTOXE-3500 1) 81200 L_ 1{10x70x8 [ ] a-950

Puc. 1.4. YciaoBHoe nzodpaxenue npoduiei

CapHbi€ MIBBI ISTSATCS Ha CJeayIomue BUasI (puc. 1.5):

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

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

B) TaBpoBbie (puc. 1.5, B), o00o3Hauaembie OykBoil T (korja cBapuBaembie
neraiau o0pasyrot ¢popmy OykBbl T);
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r) yroBeie (puc. 1.5, r), o6o3Hadyaempie OykBOW ¥ (KOTJa CBapuUBacMbIC
JeTaan 00pa3yroT yrod).

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

[IIBBI CBapHBIX COEIMHEHUU YCIOBHO HM300pakaroTCs W 0003HAYAIOTCS HA
yeptexax B coorBercTtBur ¢ 'OCT 2.312-72 (puc. 1.6).

=y i SR R

, 6 =
- A —
i

1
Yensmmn
ool i dalt et

£ AR

1] T

S I s

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 HEBUAUMBIN - IITpUXOBOM (puc. 1.6,6).

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

OT wu300pakeHUs] IIBa MPOBOAST JIMHHIO-BBIHOCKY, 3aKaHUMBAIOULYIOCS
OJIHOCTOPOHHEHN CTpenKkoil (HAKJIOHHBIA OTPE30K), a YCIOBHOE O0O3HAUYCHHE
pacrmoyiaraeTcsi HajJ, TOPU3OHTAIBHBIM OTPE3KOM-TIOJIKOM, €CITU HU300paKeH
BUJIMMBIN 1IOB, W MO/, IOJKOM, €CJIM IIIOB HEBUIUMBIH.

CTpykTypHas cxeMa yCIOBHOTO O0O3HAu€HHUsl CTAaHAAPTHOTO IBAa COCTOUT U3 7
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snemMeHToB (puc. 1.7).
2 3 4 £ & 7
1 |rocT 526480 |< T3 Eklhﬁ -150|=( Z

HaKH "nedmct

Puc.1.7. CTpyKTypa yCI10BHOr0 0003HAYEHUS] CTAHAAPTHOIO IIBA

1 - BcnoMoratenbHbIE 3HAKU 1IBA MO 3aMKHYTOH JIMHUM M MOHTaXHOT'O IIBa
(tabu. 1.3);

2 - o003Ha4YeHHUE CTaHAApTa Ha THUIIBI U KOHCTPYKTHBHBIE AJIEMEHTHI LLIBOB
CBApPHBIX COCTMHEHU;

3 - OykBeHHO-IIM(PpOBOE 0003HAUCHHE COCAMHCHUS 10 CTAHAAPTy HA THIIBI U
KOHCTPYKTHUBHBIE 3JIEMEHTHI IIBOB CBAPHBIX COECTUHEHUI;

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

A® - aBTOMaTHuYECKas Ha BECy;

M® - mexaHU3UpOBAaHHAs Ha BECY;

VII - B yYrJI€KHCIOM Ta3e M €ro CMECH C KHCIOPOJOM IUIABSIIMMCS
AIIEKTPOJIOM;

PO - pyunas nyrosas cBapka;

S — 3HaK W BEJMYMHA KaTeTa COTJaCHO CTaHJIApTy Ha TUIBI U KOHCTPYK-
TUBHBIE 3JIEMEHTHI I1IBOB CBAPHBIX COEAMHEHU;

6 - I IPEepBIBUCTOTO IIBA - JaifHa MPOBAPUBAEMOT0 y4acTKa, 3HaK / win Z
(trabn. 1.3) m pa3mep miara; Ajis OAMHOYHOM CBapHOW TOYKHM - pa3mep
pPacyeTHOIro JuaMeTpa TOUKY;

/ - BcioMoraTesbHble 3HaKu (Tad:. 1.3).

Tabmuua 1.3.
BcnomMorareJibHbIe 3HAKH 1151 0003HaYeHus1 cBapHbIX mBoB (I'OCT 2.312-72)
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HOE JHOK A O O I TE - O
BenonoTateny- ME6IUH THHHE-ReeiH. Apo-
vuifl aHBE T3 JagHA Br OO0 X TARREDTT IR BEAHHOH 0T LI00pAX tans
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Ulze o neanprEyToll Ribpot. 303
TIFHMBEREOT, $CNE [ASTINDERRTE TEA ATHD
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mﬂ _ |

u
I

Ecnu Ha yepTexe Mmoka3zaHbl OJMHAKOBBIE IIBBI, TO IMOJHOE 0003HAUYCHUE
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).

<

[OCT Md-50-Ti 10
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Wk

Puc.1.8. O60o3HaueHne 0JMHAKOBLIX IIIOB

[Ipyn Hanu4MM HaA YEPTEKE IIBOB, BBHIMIOJHSEMBIX MO OJHOMY U TOMY K€
CTaHJapTy, 0003HAYCHUE CTAaH/IAPTa YKA3BIBAIOT B TEXHUYECKUX TPEOOBAHUSIX UepP-
TeXa 3armmuchio 1o Turty: CeapHule ui6vl ...No ...
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JlomyckaeTcsi HE MPUCBaWBAaTh TOPSIKOBBIH HOMEpP OJIMHAKOBBIM IIIBaM,
€ClId BCE INBBl Ha YEPTEXKE OJIMHAKOBBI, M HM300paXKCHBI C OJHON CTOPOHBI
(JiueBO¥ MM OOpaTHOM ).

[Ipy >TOoM 1IBB, HE HMeEKOUME O0O3HAYEHUS, OTMEYAIOT JIMHHUSIMU-
BBIHOCKaMU 0€3 MOJIOYEK.

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

JI1st 37IEMEHTOB KOHCTPYKIMM, Y KOTOPBIX JJIMHA 3HAYUTEIBHO IPEBBIIIACT
IIOTIEPEYHbIE pa3MeEPbl, a TAKXKE JUIS PEIIETYAThIX METAaUIMYECKUX KOHCTPYKLUHI
NPUMEHSIOT AByXMaclITabOHOE U300pakeHue. JJnuHy 35ieMeHTa oKa3blBatoT B 00-
Jiee MEJIKOM MacllTade, 4YeM MOIMEePEYHbIE 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 yepTexu KOHCTPYKIUI 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 pacuernsie cxembl Ha | 1:100, 1:200
pabouux yepTexax

Ha paboyem deprexe pazMenialoT HECKOJIbKO TAOJMII: CHEIUpUKAIIIIO0 Me-
tasuia (Tabu. 1.5), Tabauiry OTIpaBOYHBIX MAPOK U TPUMEYAHHMSL.
Tab6numa 1.5.

CnelRHKALHA WeTamn
Orenp. - Cﬁupl_“iﬂ-m Couerne | Dnunal MaccaBXC | Tpume-
MApKL | MEPE[T T H| MM LI TS OT.M HAHHE

J3BL 15 Jlo|

15 §1] ‘TST‘Sa’ 4 | 20 |15 lﬁﬁ,lﬁi #} Ay

OtnpaBouHble Mapku 0003HA4YalOT (MApKUPYIOT) Ha YEpTEkKax M CXeMax

OykBoil u mudpoi, Hanpumep D5. BykBa OOBIYHO COOTBETCTBYET HadaIbHOU
OykBe Ha3BaHus snemeHta (@ - ¢depma, K - kononHa); uudpa mnokaspiBaerT
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NOPSIKOBBIA HOMEp 3JEMEHTA CPEAM 3JIEMEHTOB OJHOTO Ha3BaHUA. Mapky
AJIEMEHTa MUINYT HA YepTEeKe HaJl €r0 OCHOBHBIM BHUJIOM KPYMHBIMU OYKBaMU 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
(metanu), SABISIONMIMECS 3€pKaIbHBIM M300pa)KEHUEM APYT Apyra, MapKI/IpyIOT oJ1-
HOW IU(POil, HO OHU MOTYYAIOT JOMOIHUTEIbHBIA UHACKC "T" uinu "H", HampuMep
22t u 22u ("tax" u "Haobopot").

B ctpoke "Cnenudukaims metamia" yka3plBalOT MApKy CTalld, U3 KOTOPOM
JIOJDKHBI  OBITH M3TOTOBJIEHBI KOHCTPYKIMU. Eciam yacTh COOpOYHBIX MapoK
(meramneit) U3rOTaBIMBAIOT U3 JPYTOM CTaJIU, TO 00 ATOM JIeTal0T MMOMETKY B Tpade
"[Ipumevanus”.

Maccy oOTAenbHBIX COOpPOYHBIX MAapoK (JeTayeil) MOJCYUTHIBAIOT C
TOYHOCTBIO JI0 OJHOM JnecsTol kuiorpamma. OOIryro maccy cOOpPOUYHBIX MapoK
OKpYIUIIIOT 10 KuiorpamMmma. K macce cOOpOYHBIX Mapok J00aBIIIOT Maccy
3aBOJCKHMX CBapHBIX IIBOB, paBHOW 1% Maccel Bcex paeraneil. Maccy cBapHBIX
[IBOB 3alUCBHIBAIOT B CHEHU(PUKALUIO METala OTAEIbHOW cTpokou. OOIyro
Maccy OTIPABOYHBIX MApOK OKPYIVISIOT 10 5 KI 32 CYET HEKOTOPOTO M3MEHEHUS
MacChl CBapHBIX IIIBOB.

Meraninyeckue  KOHCTPYKLIMM ~ MOXHO  HM300pakaTb  CXEMaTH4HO,
YOPOUIEHHO U JeTanbHO (puc. 1.6).

[Ipu neranbHOM M300paK€HUU KOHCTPYKIIMM MOKAa3bIBAIOT BCE BUAMMBIE €€
YacTH M COEUHEHUS, PACIIOIOKEHHbIE Ha ONMMXKaNIIel 1Mo HampaBICHUIO B3I
rpaHu,

a) B) }-1 |

g
Q) ———_

A,

e

<

Puc.1.6. Ilpumeps! BbinoJiHeHUus Yeprekeit KM

a — CXeMaTU4HO; O — YNPOIIEHHO; B — IETAILHO

a HEBUJMUMBIC YacCTH " TOJIBKO T€, KOTOPHIE PACIIOJIATralOTCs BILIOTHYIO K BUIMMBIM.
Buaumelie yacTi KOHCTPYKIIMHU, PACOJIOKEHHbBIE B TJIyOMHE 3a TIepeHel TpaHblo,
Y HEBUJUMBIC, OTHAICHHBIE OT BUJIUMBIX BO3IYIIHON MPOCIOUKON, HA YEPTEKE HE
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MOKa3bIBatOT. JI7s W300pakeHWs HEBUIMMBIX 4YacTeld KOHCTPYKIIMM B 3a-
KPBIBAIOIIMX YacTAX JesialoT BbIphiB. Ha BbIphIBax, pa3pe3ax M CEUEHUSIX
paccekaeMblii MaTepuai He 3alITPUXOoBbIBatOT (puc. 1.6.).
Yka3aHusi K BbINIOJHEHHIO YepPTeKa
2.1. O01mme moJ10KeHUS
Conep:xanue 3aiaHusi — pe3ysibTaTaM PacCueTHOM YacCTH BBIYEPTUTH:

1. I'eomMeTpUYECKYIO U PACUECTHYIO CXEMBI.

2. Yeprex y3na.

3. PaGounii uepTex oTACIBHOTO AeMeHTa ((hacOHKH).

4. Cocrapienue crenudukanyy ysia.

VYyebHoe 3aganue BoinosHgeTCs Ha popmaTte A3. KoMroHoBKa uepTexa mo-
Ka3aHa Ha puc. 2.1. B neBoii BepxHell yacTu opmara pa3MelarT cxeMy (Qepmsl,
HIKE BBIUEPUMBAIOT TJIaBHBIN BUJ y371a B maciutade 1:10, 1:20. HeoOxoaumeie no-
MOJTHUTEIbHBIE BUJIBI M CEUCHHUS y3J1a 33/1al0TCS MPEerno/iaBaTeIeM HHIUBUAYAIBHO.
Crneundukanys 1 npuMeyaHusl pacloJaratoTcsl B IpaBoil 4acTu.

PaGoTta HaumHaeTcs ¢ BbIUEPUYUBAHUS CIUIONIHBIMU OCHOBHBIMH JIMHUSIMHU
cxeMmbl (epMbl B COOTBETCTBHHM C BapHAaHTOM 3a/laHMsl C YKa3aHHEM pPa3MEpOB,
pPacUYEeTHBIX YCUIIUH, a PU HEOOXOAUMOCTU U BETUYUH CTPOUTEIBHOIO MOAbEMA.
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B reomeTrprueckux cxeMax pa3Mepbl ONPENESIOTCS PACCTOSHUEM MEXKITY
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cedeHni. Pa3sMepHbIe Ynciia CTaBsAT HAJl TUHUSMU CXEMBI Ha PACCTOSTHUU 2 MM 0€3
BBIHOCHBIX U Pa3MEpHBIX JIMHUNA. BearuuHbI CTPOUTENHHOTO MOAbeMa HAHOCITCS
TaKkke 0€3 BRIHOCHBIX M pa3MEpHBIX JIUHUM (puc. 2.3.).

PacueTHbie yCHIIMSI HAHOCST C COOTBETCTBYIOIIMMHU 3HAKAMM; CO 3HAKOM MU-
HYC JUIA CKaTbIX 3JEMEHTOB; CO 3HAKOM ILIIOC WM 0€3 HEro - JJid PaCcTSIHYTHIX.
VYcunus yka3plBatoT MO JIMHUSIMU cXeMbl (puc. 2.4.).

B cxemax CMMMETPHYHBIX KOHCTPYKLHM, BO3MOKHO HAaHECEHHE Pa3MEpPOB
Ha OJIHOM MOJIOBUHE (JIEBOM), a yCWIJIMH Ha Apyroi (mpasoii) (puc. 2.5.)

pw A om T g 5 onw & :unﬁnn K

Puc. 2.3.

Puc. 2.5.

IIpakTnueckas padora Ne 14
Tema: Pacuer cikaToro nmosica 1epeBsiHHOM ¢GepMbl
Heab padboThI: HAYYUTH CTYAEHTOB PACCUUTHIBATH CHKATHIN MOSIC I€PEBIHHOM
bepmbI
Xoxa pab6orhbi:
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Yactp 1 Pacuernas

[IpoBepuTh  MPOYHOCTH  CXKATO-U3OTHYTOTO CTEpXKHSI  MNPSIMOYTOJIBHOTO
nonepeyHoro cedeHus (b x h). PacueTHbie cxembl CTEp)KHsI MOKa3aHbl Ha puc. 1,
HCXOJIHBIC JTaHHBIC — B Ta0J1. 1, MaTepuas — cocHa 2 COpT.

q
%;HriHH#H —

| =
Jre

Ly

paill mm

Puc. 1. PacueTHas cxema K 3agaue

Tabmuma 1

VicxomHble JaHHBIC K 3a1a4e

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 1,5 225 125 cocHa (2)
6 40 8 2 250 100 cocHa (1)
7 90 6 3 225 125 cocHa (2)
8 80 6 1,5 225 150 cocHa (1)
9 50 4 2 225 175 cocHa (2)
10 30 4 3 225 150 cocHa (1)
11 50 3 2 200 100 cocHa (2)
12 60 5 3 200 125 cocHa (1)

Ha ocHOBaHMM BBINIOJHEHHOW IMPOBEPKU CEUECHMUS W 33JaHHOM JUIMHBI CTEPIKHS
MOCTPOUTH TPEYTOJIBHYIO IPOCTEUIYIO AOLIATYIO hepMy OOIIHMM MposieToM 12 M.

3agady peumTh B COOTBETCTBUU ¢ ITpuMepoM Ne 9

[Mpusep M 2. [Ip0BSpHTE APOYHOCTE H YWCTOAYHEBEOCTE CHATO-HIOFHYTOMY CTepdHd, H
FAKPETUIEHHOND B MIOCKOCTH DefopMHpOBIHHA. PACYSTHAA CHEMA CTep#HA NOKITAHa Ha pHc. |-
Marepnan — cocha 1-ro copTa, KNACC YCNOBHH 2KCRAYATALHK — 2,
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PHe. 113 Pacnersand coeMa OpofonbRo-cRaTord cTepaH

BuOHCEIRIEW H2 TA0N. 1 — 3 9HAMSHAA pAcHETHRIY CQOpOTHENEHHT B KosfspAOHERTOR: £ = A
= |4 MIIa, g = 1, m, = 0,5,

PaccHHTLIEREM RECOXOAHMEIE ITArAMETPEH CEUSHHA H CXEMEL

= [[oa1A L THITIEEY BOTD CEHEHHA et OCTatneHHi.

F. =hb=0,2-0125=0,025 u’,
— Moment CONMPpOTHENEHHA CEYEHNA B IUTOCEOLTH Iﬂl"l-lﬁl]l-l:llllf-'m MWOMEHT.

i 15.0.2° -
W =b =ﬂ'l 20.2 =835 1077 u’.
& &
— TuEHOCTE CTEPKHA B MIOCKOCTH € HAHMEHLIEH WECTKOCTBED cedeHmA (A) H ruirocTe
CTEPWHA B MAGCKOCTH JEACTBHA WwinSaniere momenta (L) (7). CTepaeRs WMeST WapHWHoe

FAKDEMLIEHHE KOHLOE, MOOTOMY L= 1,

L L (P I RTPYS

Yo h 123

w2 1-a412
h 0,2

— MakcHMANEHHIF HIrnGastmHil MoMenT (cae T30, 7, cxewy 4).
g’ 254
-=g =8

[IpoBepka NPOUHGCTH  CTEQUKHA NPOROIHTCA Do dopwyne {15), B KOTOpYW BXQOHT
keappHUMCHT £, paccHATEIRECMELil D0 Popayac [ 16);

NN _y__LIog 4019
3000F, R 3600 0,025 14-10°

HT " "¢

=693,

L]

n, =2
1."'

=5 kH M.

+

g=1-
O¢HCTEY WM B NONCPESHON CoMCHNH TTEDHHA HOPMATEHNE HANDAMEHHA:
N My 4000 50

F_EW. 0025 0.53-833-10°

,[ll:ﬂ'l}'l:l:-ilﬂl'rll.'.'lﬂ P UETHOR COMPMCTHEMEHHS:

Romm, =14-1-08=126 Ma.

=12,93 MIlla.
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AcTieTOyTO MG 1ENPAECHHA 13 2,6 %% DLIUC pCUCTIHAX TIPSR, T K. ToONYCRICTST
HPEBLIWEHHE HAPHAREHHA e THame uesM B 5 %, 10 OyueM CUHLATE, Y10 YOUUBHE HPUHHOCTH

CTERNHA EWIIMAHEHD,

(Mpopcpra CTCPAHA HA YCTOHMHBOCTE N3 MAOCKOCTH (K3 YMCT3 BAHAHNA HICHGANHLECT W
MOMSHTE) MpoROALITGA MO fopWyAe (4. B chasn ¢ ToM, YT FHOKOCTE CTupakHA B STOM CAyYYAC

GOCTARNAET A, = 1108, 10 ko dTIUHEHT MROROMEHDTS I3rH0L PACCYHTRELETCE 1O fopMyTe (6)

4 3000
=_-E— = 244,
P =3 T 1108 0

JelicTRYEOWNE B COUEHHN CTEpokHA HANPAEH KR OT MPaBoLHOH CHAR

N _ 4010’
F, 0025

HE

=16 MLl

JONYCEATMBIC HADPAACH HA 4NN BMNOAHCHHA YCIOBIA YCTOHMMWBICTH
o R omm =0244.14.1.09 =307 Mla.

JelCTRYOINS HANPAFSHHS MEHBLIE OOMYCEASMKE HANRTREHHR, CTIORATENRHD, YCIORHE
FENHPIBOCTH CLCPARHA HE IUUCEASTI BHIENIHCHE,

(Mposepra Ha PCTORMHEBGLTE ILOCHEDH (Jopais e OpMHPOBLHAA OT COBMECTHRI AsHCIBHA
HITHOAHMOETD MOMEHTA H NPMACIEROA CHAR NPOBIXTSE N JuopMyne (1 7).

B sTom cnyvat rbroime cTepmnA cOETIEnAsT A = 0926, i mosdebRUHEHT npoaonsHore
WA PACCURTRIRAETCR N opwyne (3

1r:-.,=l-c{:L ] ﬂ[ﬁg’lg =0 R2
100

FosbduuHenT yoToHMBBOCTH {4}, BXOnAHA B dopMyny (17} paccynTmeseTea no hopuyae
18
KoadpdmupenT &y ebupacu 1z 1a6n. 4. @Gopua 3nopa #Indaomero MoseHTa — napabona,
BHAL THEPLINISHHA CTEFAHA — TOABEQ 110 KOHUAM YT, o= 0. cisaosrensio, Ay = 113,
B’ 0, I'“'?2
p, =4—k, =14——113 =3
.I'Pfl' 4.0.2

FovbdMUMEAT. YMHTE EANMUKH TONONHHTENLHOS YBENHEHHE HIrHOA0TUSTO MOWEHTRA, B STOM
) LR T

Bl AN 1 69,28% .40 107 _0817
3000F,, R 3000- 0,025 14-10°

HI™ C

CTepatedh He JAENTEH B pacTaHYTON J0HE, ST TenkiG, = 2
[Mposepra YoTHHAYHBOCTH (17)

A Mo ) 0y 1 s

p P R E:,H"u;ru . {162.0025-14.10°

+|' 5-10° 1 0,211
< = [ ] 2
051783310 3,00 14-10°
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r[ﬂ.l'l}""ICHI'IDt FHASHAS MCHBWMC CAHHHUE. cNCHBATCARHD. YeArEHE HE[D’E"!I!IEWTI-{ ETEHCHA
BRITHXTHAETLA.

Ipunoxkenue

YuuThiBasg, YTO OCHOBHOM CTPOUTEIBHOW JPEBECMHOM JUISI  HECYIIUX
KOHCTPYKIUH siBisieTcss cocHa U enb, To CII 64.13330.2011 nmaer pacueTHble
CONPOTUBJICHUS ISl 3TUX MOPOJ, KOTOPhIC MPUBEACHBI B Ta0I. 1.

ERRFIA T TR RS RIS A

TufmHua |

PacueT Hpe CONPpOTHEMEHNG APEBEEIHHLL

Py 1 B L0 B IEH HA
LIanpa#CcHACS COCTIRHAG 11 AOPOKT CPHCTIOND (Kio3naae P p— 'I'H'} e MTTa
HICMCHTUE Hhe Apr B, :
1 | 2 | 3
1. Hymfi, cA'RTEL I CHATEC BR0L BLJIOEOE
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Sl e
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LM
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B_[HI.I.":-"-IE-'TI-I'-EIH CEYSHHIT

CenkreTfHe ke RaparTepBeTH K ceosinf

FropNa ceNeHHA
. ¥
T eTpHICL U —
NOPAHTEPHCTIHY =| = x
".:'\'l. k| tl_ w10
I = 2
MNneeane Tt
LICHIEPEHHING  CEHEHHA fah S 0, Tdut? 0,774
P 4
OhcaBodi MOMEHT bk . g
HHepuH (5, 1" i d 0393 004614
i eanoh JrodEnT - 4 004850 TRl b
P [y ) It
PiEIHYT HERTIMH L 0,23 L 2 dd.f
{4, 4] 412 of ’ )
Pibdit yui ibwCpLIUH i 4 02524 U236
(1, M) 12 | 1
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. 4

%mi HEERERN %ﬁ,
ﬂ MarcHMANEHELE NPorHd Ha PACCTORHHA

s m
. g ETTTT ) =

)V

radia

IIpakTnuyeckas padora Ne 15.
Tema: OnpeaesieHre pacueTHOr0 CONMPOTUBJICHHUS IPYHTA U Pa3Mepbl
NMOJXOLIBbI (PyHAAMEHTA
Heab padoThI: HAYYUTH CTYJICHTOB ONPECIATH PACYETHBIC CONMPOTUBIICHUS
TPYHTA U pa3Mephl MOJIOMIBLI (hyHIaMEHTA

Xoa pab6oThi:
3amanue 1.

GI‘I]]E,II.EJIHTL pacieTHOe CONPOTHB/IEHRE rpYHTaA OCHOBA-
HAR BYNAAMEWTA Noa KAADHWY 3MAHAA ¢ THOKOR KONCTYRTHRHOR Cxe-
Moit, PyHasMenT ¢ NoROWBOR APAMOYroJbMoH (hOPMH G b aMeer rAy-
Gty 3amoaenna, papHye 4;. PactetHde yae baHe XAPAETEPHCTAKH
FPYATA. LCPCAHCHRDE 3AHAYeHHE VARMABHOTC Becd TPYHTZ Bolle H HHXRe

ROAGIIBH Y3 H YII YTOJO4 HBHYTPSHHETO TREHWA g, SHANEHHE YIRALBHOCO

CULNTeNHA C11 A paamepnl PYHIAMEHTA OPHHATE MO LAHHGIM O1HOTO M3
aappauros tatn, 55,
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15 [2,6>3,0]|24] » 20 (B 4
15 [ 3,6x3,1]2,50 o8 S E
17 13,7:3.2]2,6] » 7 20 G
13 | 3,8:3,3)2,7| MNecks noiedathe HACaale-| 20 pl 3
. HEe Bolofd
I8 [3,9%3,4|2,8] To xe o5 ) 4
0 423,512,9 » 4 20 2
21 | 3,65¢3.5|3 , 23 1% &
22 [50653.4(2,8] » 22 I8 7
23 [2,4%2,212,8] Mecwn nwnegarte saawaee | 21 13 4
24 3, 2%3,002,.7] To me 20 2 ;)
26 |2,82,06|2.5( « h I 10
27 (2,622,424 NuaessTo-ravuncTe  CpyH-| 17 I7 16
™ C Sraa025
28 12,2:2.012,9) To me |5 I7 2o
22,222,028 & 16 17 20
30 2wt,8]2.1 » 14 1G 30
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Janaua 5.0, Onpane T racueTHOS cCONPOTHBASHHe OCHOBBHWA AIA
P¥HIAMEATA NOA KOADUNW ARBHHA C FUDKOA HOMCTPYHTHBHOH CXemofi.
PacueT#af ¥ron BRYTPeHAErc Tpeiss =207 pacveTHO: 3RzYCHKE
yacheanTo cuenachur crr==3 wlla, Tloaowoes yngamenta nMeer pasme-
pal 23 v o roySdHOR  3aaowendn di=2 M. OcpelreHAROS  PacueT Hoe
AHA'CHHE YALALHOrD BLC2 FPYHTOR, JAMERAOHINX NHHe NOAMUBE  dyH-
SaMents yn=20 KHMH/4% OcpenHcHuoe pacnethoe 3HIUCHAE YASNBNOTO
BECE FPYHTOH, 3HACralUAX Gollle NOJOETEH ﬂlsﬂﬁ kHfm2,

Pewienue, Wapuws (xanvensilal pazden) nonomee  yndaMenta
F=2 u. Koddrunearw yeaoaph padotm (taba D.1) ya=13; ya=—1,
Jnanenna koapprunenton (raoa 3.2y M =0.01; M;=306; M. =566,
Ilpr patyeTHBlx XaP2HTCPACTRRAX FPYHTS, HaHLEHREIN M2 OCHOBE HCTH-
radHf, gosdbduoAent R=1. Ilpy =2<10 & kosbbauienT k=1, Taxg
KaK NeABsTa peT, du=4{0. PacueTsioe COUpOTHBACHHE FPYHTE DCNORAHNA

"Ir"'F
R = iriicz

-]——a-l—ln 51-1.220 - 3,06-2.20 4 (3,08 — t)0-20 + 5,56-3] =

= 207 klla == 207 kH/u2,

TR (M kb L M vy 4 (M — 1) dyry - Moy | =

Japavua 5.2, Onpeseakte pacueTioe CONPOTHEICHHE OCHOBAHHA QA
SYHAAMEATA CRABCRAXOIANCTERHROMD 3JANA Mo TAGANUHGM  ASUARN,
Cpynr ocHoaanna — welBdi necok Spefifel NAOTHOSTH, MAaA0BJdMHHA,
Itagomea $yrwasMents gMesr pasdend 233w rayfzol  sanomenna
d=1 u.

Pewenne, Lupuna (HanMelblHR pasdepl ROAOWSH GVHIAMERTA
b=2 w. [lo 1a26n 5.4 Ro=202 MITa. firqa mecror kospdaukent &=

=125, Tpat b>bp==]1 M B dcdo=2 4, Hallaen pacuerhoe conporns-
AetHe OCHOBE HHA

R=R;[l + ki(b;'&")]d;’;‘ﬂu,z{r 4D, 125(
L

= 0,225 Mg = 225 &lla = 225 sH/w3

21— ] J] E;-; _

3amanue 2.
OnpenenuTs pacyeTHOE COMPOTUBIICHUE TPYHTA IO CICAYIONUM JaHHBIM pa3Mephl

IOIOIIBEI OTAEIBHOCTOAIIETO (pyHaameHra & =8= 2 m. Oruomwenue JUTAHBI
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snannst k Beicore LiH= 5, ['myObuna 3anoxxkeHust GyHAaMeHTa 4 = 1,7 m.
OcHoBanueM (yHAAMEHTY CIOYKAT CJIOW CYTJIMHKA, WMEIOIINN CIICTYIOIIHe
XapaKTEPUCTHKU:

e=0,75; I, =0,4; v=19,5 kH/™’.

3agauy penuTh ¢ moMonisto npumepa Ne 11.5.

IIpwsep 11.5. OnpenenuTs pacyeTHoE CONPOTHREHHE TPYHTA NG
CAENYIOLHM JAHHWM: PAIMEPLT MOIOMIPL OTHCNBHO CTORLET) dvH-
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JAMeHTA & = b= 1,3 m. OrHOUreHse anMHe 303HHA K BRcoTe L/ H =4,
CryOuma aamoneHns dvezamerTa 4; == 1,5 M. Ocrosares gyHaaMen-
T¥ CIYRHT CA0H CYTIHHKA, UMEFONMH cNeyIOHHe XapaKTEPHCTHEN:
e=0,75, 5, =04; v=195 xkH/w'.

Fewenue,

L. TTo tabn. 11.6 ycraHapmBacM YIENRHDE CHENEHHE H YOI BHYT-
PEHHETO TREHHA CYTITHHKA:

Cy =0 =23 kIla; ¢, =y, =21°,

2. Haxomum kosdwhvupeHT ¥, 1, {786, 11.9% 1, = 1,2 1,= 1,0.

3. Buamycuamaem w3 Tabn. 11.10 xna-:l:ndmunen'ru M =056,
M =323, M. =584.

4 anmmnem pacyeTHoe CONPOTHRNEHHE TpyHTa o dhopMyne
{11.13), Mpy 910M MPHHHMAEM SHATEHHA:

# k=1,]1 (TAK KaK CLENMREHHE H YTOI BHYTPEHHETO TPCHHA OINpe-
HENEHH MO Tabnyue, 4 He B penyWInTaTe UClBTaHui PpyHTa);

8 k= |0 (Tak xax niupaya QyHIAMEHTa meHbine 10 m);

& gy =0 (ana apani Ge3 noapanay;

® 4 =T == 195 KH/M" (TaK kak rpyHT BHINE H HITKE OHOHIBY
GYHIAMCHTA OMHHAKCRBII).

R=SE244 &y + Mty + (M, —1)-dity + Moy )=
_L2-L,D
11
+5,84-23)= 265,94 kITa.

[0,56-1,0-1,3-19.5+3,24-1,5-19,5+ (3,24 -1)-0-19,5+
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