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IosicHUTENLHAA 3aNNCKA

OIl 07 «CrtpoutenbHble KOHCTPYKIIMHM M MaTepuaibl» SBIsETCS OOIe-
npodecCHOHANBPHONH B TOATOTOBKE CHEIMAINCTOB, 3HAHUS NpPEAMETa SBISIOTCA
OCHOBOHM i1 M3YYEHHUS W YCBOGHHUS TaKUX IUCHMIUIMH, Kak «lIpoekTtupoBanue
3MaHU W COOpYXeHMit», «OCHOBBI HWH)KEHEpHOW reonorum», «lIpoekt
IPOM3BOJICTBA pabOT».

Oco0eHHOCTBIO 00YUEHHUS SIBIISIETCS HEPA3PBIBHASI CBS3b TEOPUH U MPAKTHKU
10 IPUBUTHIO CTYJACHTaM HaBBIKOB B pacueTe KOJOHH, ¢epMm, moadopa
CTPOUTENBHBIX KOHCTPYKITUH U T. 1.

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

[lepen HayamoM BBHIMOJHEHUS KaXKIOW pabOThl CTYOEHTHI JIOJKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMH TIOJIO)KCHHUSIMHU, IIOATOTOBKOW OOpPa3loB K
UCTIBITAHUIO, TIOPSIIKOM BBIIOJHEHUsI pa0oThL. Tlocie BIMONHEHHS TPAKTHYECKON
paboThl HEOOXOIUMO TPOU3BECTH 00PaOOTKY PE3yIbTaTOB UCIBITAHUN U CHAENAThH
HEOOXOIUMBIC BHIBOJIBI.

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

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

Lenv uzyuenus.

IIporpamMmma mpeyCMaTpuBAaeT H3YyYEHUE BAXKHEHUIIMX Pa3dEiIOB U TEM,
HEOOXOJMMBIX B MOATOTOBKE TEXHUKOB — CTPOUTENICH MO JaHHOW CHEIHaIN3alluu U
OTPAXAKIIUX COBPEMEHHbICE TEHIACHLMU B CTPOUTEIBCTBE TPAXKIAHCKUX W
ITPOMBILIJICHHBIX 3JaHUA U COOPYKECHUM.

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

\ ymemo:

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

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

- POBEPATH HECYIIYIO CTOCOOHOCTh KOHCTPYKIIHM;

- MOJI0UpaTh CEUEHUE JIEMEHTA OT MPUJIOKEHHBIX HArpy30K;

- BBITIOJIHATh PACcU€Thl COSAMHEHUM 2JIEMEHTOB KOHCTPYKIIUH.

3Hamb:

- BUAbl W CBOWCTBA OCHOBHBIX CTPOMTEIBHBIX MaTE€pHUATIOB, HU3ICIUNA U
KOHCTPYKLIMM, B TOM YHUCI€ NPUMEHSEMBIX IPU DSJIEKTPO3AIIUTE, TEIJIO — U
3BYKOM3O0JISILIMU, OTHE3AIIMUTE, IPU CO3IAHUN PEIICHUM ISl BIAXKHBIX U MOKPBIX
MMOMEIICHN, AHTUBAaHAAIBHOM 3aIlUThl, KOHCTPYKTHBHBIC CHUCTEMBI 3JaHHMH,
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OCHOBHBIE Y3JIbl CONPSKEHUN KOHCTPYKLIMM 3JaHUN; IPUHLMUIIBI TPOCKTUPOBAHUS
CXEMBI IUIAHUPOBOYHOM OPraHn3aluy 3€MEJIbHOTO YUacTKa;

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

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

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

- B COCTaBE€ MPOEKTa OPTaHU3aI[MH CTPOUTEIHCTBA, BEJOMOCTH MOTPEOHOCTH
B CTPOMTEIIBHBIX KOHCTPYKIIHSIX, U3ICTUAX, MaTEpHaiax ¥ 000pyA0BaHUS, METO IBI
pacyera JIMHCWHBIX W CETEBBIX TPaPUKOB, TMPOCKTUPOBAHHS CTPOUTEITHLHBIX
reHepaibHbIX JIAHOB,;

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

- rpaduyeckoe 0003HAYECHUE MATEPHAIIOB U DJIIEMEHTOB KOHCTPYKITUH;

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

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



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

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

1. 1,5 - TPEOYyEMOE 3HAUCHNE MOMEHTA HHEPLIUH;

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

3. h =50t — Tommumua creHku ceueHus cocrasisieT 1/50 yacTb BBICOTHI.

Jlns perieHus 3amayu ONMpenesseTcss MOMEHT MHEPIIMH KOpoOUYaToro ceyeHus
OTHOCHUTEIBHO €r0 TOPHU3OHTAIBHON IEHTPATBLHOM OCH C HCIIOJIB30BAaHUEM
napaJieIbHOTO TIEPEHOCA OCEH:

th® bt hY | th® bt® bth? th?
|l =21 +21, +2Aa’=2 —+—+bt|] — | |=—+—+ rae ly =— -
XXBXFFLle (2)662’HX512
MOMCHT I/IHepLII/II/I BepTHKaJ'Ia (CTGHKI/I) Kopo6an0ro CCUCHU,
bt?
Iy :E - MOMEHT WHEPIIMU TOPU30HTajla (IMOJKKW) OTHOCHUTEIHLHO COOCTBEHHOM

ocH;
a=h/2-t/2~h/2- paccTossHUE MEKITY OCAMHU.
IIpun h=15b
th®  tth  hth® th® t°h,

L= e
6 6-:-15 215 2 9

npu h=3,0b
th®  t°h . hth* th® t°h

= +_
* 6 6-30 2:30 3 18’

¢ yueTroMm h =50t
I:hh3+h3h:h4+ h* zh“_
* 250 9.50° 100 1125000 100’
| = hh? N h*h _ h* N h* N h*
* 3.50 18-50° 150 2250000 150°

h4
T ly=——
akum obpazom, |, 150100
OTKy/Ia h=4/(100...150)1, =(3,2..35/1, .

OKOHYATEJIBLHO

hmp65 == (3,2 . .3,5)41[ I X, mpe6.
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Puc. 3
BriBogpr:
INPAKTHYECKASA PABOTA Ne2
Tema: BoinosiHeHHe pacyeTOB U MIPOEKTUPOBAHME CTPOUTEIbHBIX
KOHCTPYKIHUii, 0CHOBAHUI
eab padoTbI: HAYYUTH CTYJACHTOB BBINOJHEHUIO PACYETOB U MPOECKTUPOBAHUIO
CTPOUTEIIbHBIX KOHCTPYKIIUNA, OCHOBAHUN.
Xoa padboTbi

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

A - =30500cu" - TpeOyeMoe 3HaYeHHe MHEPIIUH COCTABHOTO CEYEHHS;

2. h=(15..3,0)b- mMHUpHUHA COCTaBHOTO cedeHus coctasiser 1/(1,5...3,0) gactpb
BBICOTHI;

3. h=(25..50)t- TOJIIMHA CTEHKH COCTABHOTO ceueHms cocraBisieT 1/(25...50)
YaCTh BBICOTEI;

A e Ve paen. = 0,95..1,03 - HenoOHANPsIKEHME COCTABHOIO CEYEHHUS HE JIOJDKHO
npeBbiath 5%, a nepenanpspxenue — 3%;

5. A—> A, - COCTaBHOE CEYCHHE JOHKHO UMETh MUHUMAIIbHYIO TUIOIA/b, T. €.
COOCTBEHHBIN Bec (Macca) OAIKK IOJKEH OBITh HAMMEHBIIIHM.

33,[[3‘—1}7 CJISaycCT peuiaTth B onpeneneHHoﬁ IIoCIACA0BATCIIbHOCTH.
1. OHpC)IeJ'IeHI/IG BBICOTBI COCTaBHOI'O CCUCHUA

h=(32.35)41,, .. =(32..35)4/30500 = 42,3...46,3cu

2. OHpCZIeJICHI/IC IMUPHUHBI COCTABHOT'O CCUCHUA
b =h/(L5...3,0) = (42,3...46,3) /(L5...3,0) =14,1...30,9cm



3. TMox6op
puc. 4) 615

N
(J}

Puc. 4 LR
1 2] Ne40;
A[ = 615 cM?
Z,=2,15cm;
t;=08cm; iy =400mm; b =115mm;
h/t=400/8 =50

s

h/b=400/(2-115) =174 ;
A=2A =2-615=123cm";  0,7850-123 = 96,62/
|y e, = 21y = 2-15220 = 30440cw

Lo ! 1 e, = 30500730440 =1,002

X,mpeo. X, pact.

4. OmpeneneHUe TEeOMETPUUECKUX XapaKTEPUCTHK

(1BapuanT)

A=123cn?; |, =30440cn’

i _\/7 1/3044 =15,73cm
123

W, h =30440/(40/2) =1522cn°

|, = 2(|Y[ + Aa?)=2(642+615-8,75?)=10701cn*

\/7 10701 g oo
\ 123

w 2, _2-10701
Y b 23

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

=931cn®

COCTaBHOI'O

;L= 15220cm*; Ly

ceuenus (1BapuaHr,

=642cm” ;

COCTaBHOI'O CCUYCHMHA
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Puc. 5
:02Ne 1)27-6x300)

[Ne20 A = 234cm*; Iyt =1520cm* ; ly = 113em*;2,=2,07cu;
S;=52mm; h=200mm; b =76mm;

h/b=420/(212) =198; h/t=300/6 =50
A=2(A +A,)=2(234+0,6-30)=828cr’

| e = 2(1y + AB% + 1, )= 2(113+ 23,418 93% +0,6-30°/12) =
=19696cm*

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

x,mpe6. ! Vx, pacu.
3. [Tox6op cocraBHOTO ceueHus (3 BapuaHT, pUC.6)
{42 Ne 1)21-10x320)
[Ne24 A = 30,6cm°; Iy = 2990cm* ; Iy = 208cm*; 2y =2,42cm ;
t=56mm; h =240mm ; by =90mm;
h/b =460/(260) =177 , h/t=320/10=32
A=2(A +A,)=2(30,6+10-32)=1252cv? 0,7850-125,2= 98 3cc/
e = 21y + Ad% + 1,5 )= 2(208+30,6 - 20,587 +1,0-32°/12) =
=31800cnm*
| /1 =30500/31800 = 0,959

X,mpeb." " X, pacy.
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Puc. 6 E ' ,
{ 2y “\ f“y 4. OmpenencHue
| B ! St I TCOMETPHUYCCKUX
%’-‘ 2 XapaKTEPUCTHK COCTaBHOI'O
cedyeHus (3 BapuaHT)
A=1252cu’; 1, =31800cu’

\/7 31800 =15,94cm
1252

=31800/(46/2) =1383cn’

| =2(| + 15 +AaZ)=2(2090+10°-32/12+1,0-32-125? ) = 15985c*

: _\F 15985 _ 11 500,
V1252
w o2, _2-15985 .0

Y b 26
3. IToxGop cocraBHOTrO ceueHus (4 BapuaHT, puc.7)
)21-9x440; -9x200)
h/b=458/218=21, h/t=440/9=489
A=2(A; +A.)=2(0,9-44+0,9-20) =1152cm’
0,7850-115,2 =90,5x2/ m
e =21y + 1y + A7) =

2(0 9-44°/12+0,9°-20/12+0,9-20- 22,45%) = 31660cnm*
/1 =30500/31660 = 0,963

X Jmped. " " X, pacy.




Puc. 7

A=1152cn’:

W, =

X

1, = 2(1,, + Aga? +1,,. )= 2(0,9° - 44/12+0,9-44.10,45% +09-20° /12) =

21,

=10615cm*

-

I =. 2L =

Y A
21

W, =

458

b

218

Pe3ynbTaThl pacueToB CBOASITCS B BUIEC TaOJIUIIbI

440

2245

| X

10615 _ g 60c
115,2

, _2-10615

=974cen’®

Ho 31660/(45,8/2) =1383cm®

4. OmnpeneneHue

TC€OMETPUUYECKUX XaAPAKTEPUCTHK
COCTaBHOI'O ceueHHUs (4 BapHaHT)

|, =31660cu’

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

Neg Coct | As | h; | by [ | Wik | Iv; | W | ly; | KT | lipes
aB |CM| M | M |[CM | x, |[eM|cM |y, |em | /m | ]
ceuen | 2 | m | M |* |cm 4 lem Ix pac
us 3 3 "

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

0 0 3|1

2| 2([Ne |12 | 46|26 |31 |13 |15|15|12|11|98|0,95
24; |5 |10/ 01|80 (83,998 (30|,3|.,3|] 9
- 2 0 4 |5 0
10x3
20)

3| 2(- |11({45|21|31|13|16(10 97| 9, | 90 (0,96
Ox44 |5, | 8 | 8 6683|5614 |60|,5| 3
0; 2 0 8 |5

Tabmuma 2
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BriBonrr:

IIpakTuyeckas padora Ne 3

Tema: IlocTpoeHne pacyeTHBIX CXeM NMPOCTEHIINX KOHCTPYKIUI 0aJI0K 1

KOJIOHH

Heab padoTbl: HAYYUTh CTYJIEHTOB MOCTPOCHUIO PACUETHBIX CXEM MPOCTEHIINX

KOHCTPYKITUH OAJIOK U KOJIOHH

Xoxa padoThl
3aJaHne IO BapUaHTaM:
1 BapuaHT (KOHCOJIb)

a) N

100

350 [700

= 1

_:f‘"‘—

\ix

[T T T T T T

— L

4

fe
2 BapuaHT (TOJIBKO MEXK]Ty OCSIMH )

@ IS

N
Jﬂ

H:=%00
3 BapuaHT
Q: ¥ R
=

~,

i

4 BapuaHT

24

11
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/A 15(d < 10 mm)
L 1. 3dd > 10 mm)
g 10d 2
hzh bt Iy | I A
6 BapuaHT

i
l
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7 BapuaHT

-
L

8 BapuaHT (BepxHsis Oanka)
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[lepeuepTuTs W3 NpHUMeEpa KOHCTPYKTUBHYKO M TIOCTPOHUTH PACUYETHYHO CXEMY

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

[IpuMep BBITIOTHEHNS 3aJaHUS:

ITpuimep 4.1. PYKoBOACTBYSICH M3JIOXXEHHOM METOIMKOM NnocrTpoe-
HWSI pacyY€THOM CXEMBbI, ITOCTPOUTh PACYETHYIO CXEMY IUISI NEPEBSIHHOMN
6anku, onuparoLIeiicst Ha iIepeBsIHHBIE CTOMKH U 3aKPEIUIEHHOM C 1o-
MOIIBIO CTAJIBHBIX CKOO (puc. 4.23).

Pewenue.

Ecnv npwioXute Kakyo-1ubo cuity F, Kak u306paXxeHO Ha pucC.
4.23, 6, TO BUTHO, YTO JIEBasi Oropa He JaeT BO3MOXHOCTH IepemMe-
LIEHWSI KOHLA 6aJIky, a npaBblii KOHel 6aJIKy MOXET TNepeMeLlaThCsl.

3HauuT, JieBasi Ooropa HeroJIBUXHasi, a npasasi moaBuxHast. Eciim
TMPHUJIOXUTH CHJTY, KakK INokKa3aHo Ha puc. 4.23, 6, To BUIHO, YTO 0ba
KOHLIa 6aslK¥ MOryT Nno4YTH cBODOHO NMOBEPHYTHCSI HA HEKOTOPBIN
yroJi, koraa 6anka nporvbaercsi. 3to 3HayuT, 0b6a KoHLa Ganku 3a-
KperuieHbl HiapHUpHO. IToapIToXMBasi ckazaHHOE, MOXHO cleliaTh
3aKJIIOYEHHE O TOM, YTO JIeBasi Oornopa lIapHUPHO-HETNOABHXHAasl,
a npasBasi — LIapHUpHO-TIoABMXHasi. PacyeTHast cxema 6anku u3o06-
paxena Ha puc. 4.23, 2. He npencrasisieT Tpyaa NMpoaHaJIM3upoOBaTh
OIMOPHBI ¥ CO CTATHUYECKOM TOYKH 3PEHMHSI: Ha NMpaBoOi Orope MNpu rnpu-
JIOXKE€HWH TMNPOU3BOJIBHO HallpaBJIEHHOW Harpy3ky BO3HHWKaeT OflHA
BEPTHUKAJIbHAS peaKlusi, a Ha JIEBO# OINnope — HaKJIOHHAasl peakiusi,
KOTOPYIO MOXHO pasJIOXHWUTE Ha IB€ COCTABJAIONIHE ( BEPTUKAIIBHYIO
M FOPM3O0HTAJIbHYIO).
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Puc. 4.23. K npumepy. 4. 1. OnupaHve pepessHHOM 6anku Ha CTowku:
a) KoHcTpyKTMBHaR cxema; 6), B) BOIMOXHbLIE nepemeLyeHns 6ankm;
r) pacyerHasn cxema bGankw; 1 — Oanka; 2 — croiika; 3 — ckobbi

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

Jst 3agaum Ne 1
JlaHHble IS BBIMOJHCHHUS TPAKTUYECKOW pabOThl B3ATh U3 3amaum Ne 7
JlabopaTopHo-nipakTrdeckoil padoTel Ne 3. OTCyTCTBYyIOIIME NAaHHBIE B3SITh W3
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npuMepa npuBeAeHHOro Bhille. CamMo yclIoBHUE 3a7auM B3sTh U3 YCIOBUM IpuMepa
Ne 1.

Js 3agaun Ne 2

JlaHHBIE B3STh U3 YCIOBUI OJMHAKOBBIC JIJI1 BCEX BAPUAHTOB.

IIpuMep BbINoJHEeHNs 3a0aun Ne 1

Hcnonb3ys naHHbIE TPUMEpPA K IpakTU4YecKoil padbote Ne 3, paccuuTaTh CTaIbHYIO

KOJIOHHY JJIA 37aHusl MarazuHa. KoJOHHa BBINIOJIHEHA U3 MPOKATHOIO JBYTaBpa C
napajulenbHBIMUA TpaHsMu 1moiok. Harpyska N=566,48xH (paktuueckun Harpy3ku
OTBECA CTAJIBHBIX OAJIOK M CTAJIbHON KOJOHHBI MEHBIIIE, YEM HAarpy3KH, B3sThIE 110
npuMepy 7, B KOTOPOM Harpys3Ky OINpeAeieHbl OT Beca jKeIe300€TOHHBIX OaJloK U
KHPIIMYHOW KOJIOHHBI, HO JUUISl CPABHEHUS PE3YJIbTaTOB PacyeToB B Ipumepax 5.1,
5.2, 5.3, 5.4 Harpy3KH OPUHSTHI OJITUHAKOBBIMU).

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

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

KononHna (akTuuecku BBINOJHAETCS BBHICOTOM B J[Ba 3TaXka, HO pacueTHas AJIMHA
IPUHUMAETCS PpABHOM BBICOTE OJHOIO J3TaXKa, TaK KaK YYHUTBIBACTCS €€
3aKpeIUicHue B MEePEKPBITUH lef =3,6 M. pacdeTHass cxema KOJOHHBI M €€ CCUCHHE
MIPUBEAECHBI HA PUCYHKE.

a)
N=538,16 xH
6)
2 —t T
L/ ,¢f= 3,6 M
=

L 3

Puc. K npumepam 5.1, 5.2, 5.4:
a) pacvetrHasi cxema KonoHHbI; 6) Ce4eHne KOMOHHbI

Pemenue.

1. Ompenensiem rpynmy xoHcTpykiumii 1o Tadnuue 50 CHull 11-23-81%; konoHHbI
OTHOCATCA K Tpynne KoHcTpykiwuit 3. [Ipunumaem crams C245 mo 'OCT 27772-88
MpUHUMAsT CTallb, CIENYET YYUTHIBATh, BBHITIONHICTCS M3 3TOM CTaJlb MPOKAT WITU
HET, TaK KaK 3a4acTyl0 ONPEJCICHHbIM BHUA TpPOKaTa MPOUBOIAUTCS W3
OTpaHUYCHHBIX TUIIOB cTajel (cM. [Ipunoxenue 1, Tadm. 2).
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2. OmnpenenseM pacueTHOE CONMPOTUBIICHHUE CTAIM MO Tabmuie 2.2, yduThIBas,
YTO JBYTaBP OTHOCUTCS K (DPACOHHOMY MPOKATY, U MPEIBAPUTEIHHO 3a/1aBIINCh €T0
tomuHoM t 1o 20 mMm, Ry =240 MIla = 24 kH/cM?.

3. [Ipu pacuerax Ha yCTOWYMBOCTH NMPUHUMAEM KOI(PPHUIUMEHT YCIOBUS
paboter y. = 1 (tabm. 2.3). 3amaemcs THOKOCTBIO KOJOHHBI A = 100, d9TO
COOTBETCTBYET KOI(PUIIMEHTY TMpomoiabHOoro mi3ruba ¢ = 0,542 (tabn. 5.3).
OnpenensieM TpeOyeMyto MI0MIAb:

N 538,16

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

=41,37cm?2.

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

5. [To TpeOyemoii miomaau W paanyCcy HHEPUUM TMOAOMpacM JBYTaBp IO
COPTaMEHTY JBYTaBpOB C TMapajUIeNbHBIMH TpaHSAMHU TOJOK. bimke Bcero
noaxoaut ayraBp 2311, xoTOpsld MMEET CIEAYIOIIME XapaKTEepPUCTHKUA: A =
46,08 cm?; ix=9?62 cM; iy = 3,67 cwm.

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

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

e [lo wHauOospmielt THUOKOCTH, ompenenseM (akTUYEeCKOe 3HAUYCHUE
koadduireHTa MpoIobHOrO M3ruba, ¢ mHTepnosiuendn ¢ = 0,556 (cm.
Ta071.5.3);

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

e [IpoBepsieM yCTOMUYHUBOCTb:

N 538,16

N _I28BI6 2100 xH/cm2 <Ry =24:1=24 xH/cMm?.
@A 0,556-46,08 kH/cM? <Ry, kH/cMm

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

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

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

IIpumep BoinoJHeHus 3axaun Ne 1

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

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

Harpy3ku Ttakxe MeHbllle, 4eM IIpUd KUPIWYHOW KOJIOHHE. BapuaHT croliku
(KOJIOHHBI) W3 JPEBECHHbl MPHUBEIACH HCKIIOYUTEIBHO B YUYEOHBIX IENSIX IS
CPaBHUTEIHHON OIEHKU MPOYHOCTHBIX CBOMCTB MAaTEePUAIIOB, KOTOPAsi MOKET OBIThH
IIOJIO’KEHA B OCHOBY JKOHOMMYECKHUX CPABHEHUM KOJIOHH.

N=1566,48 kH, c yueroMm Koa(dpHILIMEHTA HAJIEXXHOCTH IO OTBET-
CTBEHHOCTH ¥, = 0,95 nHarpyska N= 566,48-0,95 = 538,16 kH. Pacuer-
Hasl cxeMa MPUHSATA ¢ ONMMPaHHeM KOHLIOB CTEpPXHS KOJIOHHBI Ha 1ap-
HUpHBIE ortopsl (CM. pHc. 5.35, a). PacuetHast nnyuHa crepxHs [, = 3,6 m.

TeMrneparypHO-BJIAXXHOCTHBIE YCJIOBUsI 3KCIUTyaTaliMm A2 (3JIeMEeHT
paGoTaeT BHYTPH OTAIUTMBAEMOIO IMOMEIICHHsI C OTHOCHUTEJILHOM BJIAaX-
HOCTBIO BO3xyxa cBbilre 60 u no 75% (cm. Tabn. 1 CHull I1-25-80).

17



Pewerue.

1. Ilo Ta6n. 2.4 onpenesyisieM pacyeTHOE COITPOTHBIIEHUE JIPEBECH-
HHBI cXaTmio: R. = 16 MIla = 1,6 kH/cM? (npeaBapUTeSIbHO NIpUHUMAsT
LIMPHHY U BHICOTY ceyeHmst 6onpiue 13 cm). .

2. KoadhduimeHTs ycnosust paboTsl B COOTBETCTBHMM C TpeGoOBaHHW-
simMm 11. 3.2 CHwulIT I1-25-80 npyHMMaeM paBHBIMM €IMHMLIE.

3. 3anaemcs KoadpHUIIHEHTOM NMPoJIoJIBHOTO M3rnba ¢ = 0,8 u ornpe-
JnensieM TpebyeMylo rUtomank ceyeHust U3 (popMyJibl YCTOHNYMBOCTH

_ N 538,16 _ 5

Fm,;,l ok ~0,8-1,6 420,4 cm2.
4. IlpuHumaem c yuyetoMm coprameHTa (I1punoxeHue 2) ceueHme
6pyca bh = 200 %250 cM, dbakTHyecKas Tuiomans ceyelms: F= 500 cm?;
KOJIOHHA HE UMEET BPe30K B PaCYETHOM CEYEHUM, MOITOMY pacyeTHast
ruiowazs ceverust F,,., paBHa ruiomaam ceyeHns 6pyrro Fg,= 500 e,

1y

* {}l x

= 1— -
. _‘T
1y

Puc. 5.37. Cevenvie nepesaHHON KONOHHBI — K npumepy 5.4

5. OnpenensieM pagHychl MTHEPLIMM OTHOCHUTEJIBHO TJIaBHBIX OCEl
(Tabn. 5.2):

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

r,=0,289h=0,289-20=15,78 cm.

é Haxonum rubkocTs M KO3pHLHMEHT NMpoaosIbHOTO U3rnba, vc-
TMOJTb3Ys MEHBLLIMI 1O BEJIMYMHE PaiMyC WHEPLIVH, TIONyYaeM GoJibliee
3HayeHMe rubkocTv: A = y/r, = 360/5,78 = 62,3; onpenensieM npenesib-
HYI0 TMOKOCTB: [Jist KOJIOHH A, = 120 (Tabn. 14 CHull 11-25-80).
I'mbKoCTh KOJIOHHH B IpeJie/iax HOPMBI; TaK Kak (hakTuyeckasi ruo-
KOCTb KOJIOHHBI MeHblle A = 70, koadpUIMeHT NpooIbHOro u3rnba
orpenesisieM 110 popMmyJie

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

7. IpoBepsieM yCTOHYNBOCTE:

N 538,16

= — s —— 2 —_ 2_
o oA~ 0,689-500 1,56 kH/cm? <R =1,6 kH/cMm

BeiBon. HanpsikeHusi npy pacuere Ha yCTOMYMBOCTB MEHBIIIE pac-
YETHOI'O CONPOTHUBJIEHUS IPEBECHHBI CXATHIO:

c=15,6 < R.=16,0 MIla,
cJieloBaTesIbHO, Hecyllasi crnocobHocTb obecrieyeHa.

IpuHnuMaem ceyeHue KonoHHB 200 x 250 mm. IpeBecHa — COCHa,
copr 1.

3amaua Ne 2 0e3 pa3oOMBKH 0 BAPDHAHTAM.




IonoGpars ceyeHue nepeBIHHOM CTOMKY 13 Opyca; cToiKa IapHUp-
HO 3aKperuvieHa 1o KoHLaM, JyTMHa cToitku /=2,0 M. Harpyska npuno-
JXeHa 1o LieHTpY TsokecTH ceyeHus, N= 15 kH. KoadduimeHT Hanex-

HOCTH IO OTBETCTBEHHOCTH ¥, = 0,9. Marepuan: 6epesa; copr 2. Temne-
PaTypHO-BJIAXHOCTHBIE YCIOBHMSA 3KCIUTyataumu B2 (3kcrutyarauumst Ha
OTKPBLITOM BO3lyXe B HOPMAJIbHO# 30HeE, VIS TAKUX YCJIOBHIA 3KCTUTyaTa-
U koapduument m, = 0,85). Ilpu onpedesenuu'pacuemrnozo conpomue-
nenHus bepeswi caedyem pacuemroe conpomuenerue, onpedenerHoe 0 ope-
6ecutbl COCHbI (enu), YMHONCamb Ha Koapguyuerm m,, (maba. 2.5), yuuno:-
earowuii dpyzyro nopody dpeeecumsl, u Kodpguyuenm m,, ysumsiearouuii
yeaoeus sxcnayamayuu. TlpenenbHas THOKOCTL CTOMKH A, = 120.

3axadya Ne 3 6e3 pa3oOMBKM IO BADUAHTAM

IIpoBepuTh Hecylylo CITOCOGHOCTE JIEPEBSAHHOM CTOMKH, BHITION-
HEHHO# 13 6peBHa. Matepuai: enb, copT 3; YCNOBHMS 3KCIUTyaTalluM
A3 (xo3dpdpuument m,=0,9). Harpyska, selicTBylomast Ha CTOMKY,
TIPUIIOXKEHA 10 LEHTPY TaXecTu cedeHus, N= 150 kH. Koadduim-
€HT HaJIEXXHOCTH 1O OTBETCTBEHHOCTH ¥, = 0,95. 3akperuieHue crepx-
H$ LIapHUPHOE 110 060MM KOHLIaM, JiHHa /= 3,0 M. JluameTp 6peBHa
D= 180 mm. INpenensHas rMOKOCTb CTOMKH A, = 120.
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Ipuiaoxenus

MpunoxexHue 2

Tabma 1. Pexomennyemblii COPTamMenT NWIOMaTepUanos AR fepesaHHbIX
xoHCcTpykuwii no FOCT 244454-80

Tonupma, LLinpusia, mm
M 100 125 150 175 200 225 250
19 100 125 150 - - - -
22 100 125 150 175 200 225 -
25 100 125 150 175 200 225 -
32 100 125 150 175 200 225 -
40 100 125 150 175 200 225 -
44 100 125 150 175 200 225 -
50 100 125 150 175 200 225 250
60 100 125 150 175 200 225 250
75 100 125 150 175 200 225 250
100 100 125 150 175 200 225 250
125 100 125 150 175 200 225 250
150 100 125 150 175 200 225 250
175 - - - 175 200 225 250
200 - - - - 200 225 250
250 - - - - - - 250
Tatnuua 1
TemnepartypHo- MakcumanbHaa BNaXHOCTb ApeBeCUHbI
BIIaXHOCTHbIE ANA KOHCTPYKUMN %
XapakTepucTMKa yCnoBUiA 3KCnnyaTayuu
KOHCTPYKUMA
YcnoBus u3 KneeHon w3 HeKneeHoun
akcnnyaraumm APeBeCHUHbI ApeBeCUHbI
BHyTp®  otannuBaemsix  NOMELWEHWA  npu
temnepatype po 35° C, OTHOCUTENBHON
BNAXHOCTW BO3ayXa
A1 Ho 60% 9 20
A2 Csbiwe 60 po 75% 12 20
A3 Ceblwe 75 no 95% 15 20
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Tabmmya 5.2

3' Yy Ay xlryT\\x
xpax o x%A X XO//AX <
Ceuenne 7 Z P‘ = v
anemeHTa 4 x| .V y: :
y b D d
b D
F
2
A bh bh D D _nd’
4 4 4
I b b nD? nD* nd*
X —_— —_— — —_——
12 12 64 64 64
I hb b nD? nD? nd*
’ ——— — —_— —— —
12 12 64 64 64
i 0,289h 0,289 0,25D 0,25V D% - a2
iy 0,289h 0,289b 0,25D 0,25VD? — a2
Tabnuua 14
HavmeHoBaHMe 2NEMEHTOB KOHCTPYKUWNA MpegenbHan rMMBKOCTbL A axc
1. CxaTble noAca, ONopHbIE PAcKkoCh! U ONOPHLIE CTONKK hepM, KONOHHbLI 120
2. Mpoyue cxaTble anemMeHTbl hepm 1 ApYruX CKBO3HbIX KOHCTPYKUMIA 150
3. Cxarbie aneMeHTb! CBA3EN 200
4. PacTaHyTele nosica dhepm B BEPTUKANbLHOWM NNOCKOCTK 150
5. MNMpoyue pacTaHyThie 3nemMeHTbl (hepm 1 ApYrX CKBO3HbLIX KOHCTPYKLIWA 200

[ins onop BO3AQYWHLIX NMHUI 3NeKTponepeaaqn

6. OcHOBHbIE ANeMEHTb! (CTORKK, NPUCTABKK, ONOPHBLIE PACKOCH!) 150
7. MNpouue anemeHTh! 175
8. Ceaan 200

Mpumedanne. [ins cxaTbix INEMEHTOB NEPEMEHHOTO CeYEHUA BENUUMHBI NPEAenbHON TMBKOCTU A .y YMHOXAIOTCS Ha

‘fa , TAe KoadpDUUMEHT K,y NpUHUMaeTcs no Tabn. 1 npun. 4.
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Ta6bn. 4 CHull 11-25-80

Tabmya 2.5
Koadpduuyment m, ansn
pacYeTHBIX
CONPOTHUBNEHWHA
A
oy
og® |gx
Eod | &% 9
Apesecusie nopoas: 22 | &e 5
sk |25 3| &
= opf s ¥
s 3 t: ERv T
s ° s | 29 2 -
X>0 | S5J x
EQx | gE® [
g5s |2
a ® 2
(1)
= —
XBOitHbIE
1. JlucTBeHHMLA, KPOME eBPONEItCKOA N ANOHCKON 1,2 1,2 1
2. Keap cvbmpckumin, kpome KpacHORPCKOro kpas 0,9 0,9 0,9
3. Keap KpacHOSpPCKOro kpasi, COCHa BeiMyTOBa 0,65 0,65 0,65
4. MNuxra 0,8 0,8 0,8
Teepasble NUCTBEHHLIE
5. y6 1,3 2 1,3
6. ficens, kneH, rpab 1.3 2 1,6
7. Axaumn 1,5 2,2 1,8
8. Bepeaa, 6yx 1.1 1,6 1,3
9. Baa, unem 1 1,6
Msarxme nmcTBeHHbIe
10. Onexa, nuna, ocMHa, ToNoNb 0,8 1 0,8

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

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

[lo nmawupiM mpumepa 3.7 paccuuTarh KeNe300€TOHHYIO KOJIOHHY.
(Harpysky Ha >kene300eTOHHYIO KOJIOHHY COOHMpaeM 3aHOBO, TaK KaK B MpUMeEpe
3.7 He cobupanach JUIMTEIbHAS YAaCTh Harpy3Ku, 3Ha4eHHE KOTOPOM HEOOXOIUMO
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3HATh JUJISl pacueTa kejie300eTOHHOM KooHHBL.) Harpysky Ha KOJIOHHY coOupaeM
C YYETOM €€ Beca, KOTOPBIA OTJIMYAETCs OT Beca KUPIUYHOU KOJOHHBI. Harpyska
MPUIOKEHA CO CIIyYailHBIM dKCIEHTpUCUTETOM. [I[prHHMaeM cedeHne KoJoHHbI bh
=350 « 350 MM, apMUPOBAHUE CUMMETPUYHOE, T.€. INIONIAA CEYEHUN apMaTypbl
paBubl A S =A' S . Bricora xononust H = 7,5 m (cMm. puc. 3.1). Koadpdumuent
HAJISKHOCTHU TI0 OTBETCTBEHHOCTH Yn= 0,95.

IIpumep 5.5. Ilo panHbBIM npuMepa 3.7 paccyuTaTh XeJe306eToH-
HYI0O KOJIOHHY. (Harpy3ky Ha Xene300eTOHHYIO KOJIOHHY cobupaeM
3aHOBO, TaK Kak B rnpuMepe 3.7 He cobupanach JUIMTe/IbHast YacThb Ha-
Irpy3KHM, 3HaYCHHE KOTOPOi1 HEOOXOIMMO 3HAThH IUISi pacyeTa XeJie30-
6eToHHOI#T KOJIOHHHEL.) Harpy3ky Ha KOJOHHY cobMpaeM C yYeToM ee
Beca, KOTOPHI OT/IHYaeTcsi OT Beca KUPITMYHOI KonloHHEL. Harpyska
MPWJIOXEHA CO CNyYalHBIM 3KciieHTpucuTeToM. IlprHuMaeM ceueHne
KonoHHbl bh = 300- 300 MM, apMHUpOBaHHE CUMMETPUYHOE, T.€. TUTOILA-
M ceyeHMit apMaTypsl paBHH A, = A.. Beicota KonoHHs H=7,25 M
(cMm. puc. 3.1). KoaddumimeHT HaneXXHOCTH 110 OTBETCTBEHHOCTH %, = 0,95.

Pewenue.

1. Jlns pacyeTa KOJIOHHBI COBHMpaeM pacyeTHYIO Harpy3Ky (ee rnoj-
Ho€ 3HayeHHe N U JUIMTEJTbHYIO YacTh Harpy3ku V):

® Harpy3ka oT COOCTBEHHOIO Beca XeJie300€TOHHOM KOJIOHHBI:

Nororw = bhHy, 6 = 0,3-0,3-7,25-25=16,31 kH;

N,ororws = N'y=16,31-1,1 = 17,94 xH;

® Harpy3Ka Ha HU3 KOJIOHHBI

N= ‘JnoxpumArp + QnepexpuruuAm + Poanox NVeann * Nyorormns =

=8,9-27+10,58-27 +2-9,9 + 17,94 = 563,7 xH;

® HaXOAMM JUTMTESTBHYIO YacTh HArpy3KH Ha HU3 KOJIOHHBI N, JuUist
4YEero HeoOXOIMMO M3 BCEi Harpy3KH BBIYECTb KPATKOBPEMEHHYIO YacTh

Harpy3k# (B cootBeTcTBuM C 1. 1.7 «k» CHuII 2.01.07. 85* 50% cHe-

TOBO#M Harpy3Ku § CYHUTAeTCs KpaTKOBpeMeHHOM u 50% — NnuTeNbHO#M).

B cootBerctBMM ¢ Tabn. 3.3 mTenbHasi HOpMATHBHAs Harpy3ka Ha

MepeKpLITHE TOProBLIX 3aJI0B coctabisieT pr = 1,4 kIla, a nonHoe 3Ha-

YyeHHe HOpPMATHUBHOM Harpy3kH Ha nepekpoitie p" = 4,0 kI'1a u kosad-

¢buLMeHT HaIeXXHOCTH MO Harpy3ke y,= 1,2, crieioBaTeslbHO

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

® c yyeroM KoaddpuumeHTa vy, = 0,95 Harpyska paBHa:

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

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

2. 3anaeMcst MaTepualiaMM KOJIOHHBI: 6ETOH TsKenblit Kiacca B20;

Y2 = 0,9; npononeHas apmarypa knacca A-I11; nonepeynas apmarypa

knacca Bp-1; pacuetHele conpotunienus: R, = 11,5 MIla; K. =365 MIla

(Tabn. 2.6; 2.8).
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3. OrnpenensieM pacyeTHYIO JUTMHY KOJIOHHBI, pacyeTHasi JUIMHa KO-
JIOHHBI TIPUHUMAETCS paBHOM BbIcoTe 3TaXa (puc. 3.1): [, = 3,6 m (dak-
TUYECKM KOJIOHHA BBITIOJIHSETCSI BLICOTOM B IBa 3TaXa, HO, YYUTHIBast
ee 3aKpervieHUe B MEPEKPbITHH, MOJTYYaeM PacyeTHYIO CXEMY, aHaJIO-

rMYHYIO U3006paXeHHO#M Ha puc. 5.35, a);
4. HaxonuM OTHOLLIEHUS:
ly/h=360/30=12 < 20;
N/N=428,55/535,52=0,8.

5. I'lo Ttabn. 5.6 onpenensiem 3HayeHHe KOIMDULIMEHTOB @©,, Qg

¢ yueTroM uHTeprionaumu ¢, = 0,868; ¢, =0,888.

6. 3anasliMch KO3(hhDHLMEHTOM apMUPOBAHMS L1, BLIYUCIISIEM 3Ha-

yeHue KoadxpuumeHTa o, npuHuMaeM p = 0,01:
o= R u/(Ry) =36,5-0,01/(1,15-0,9) = 0,353.
7. Boruucnsiem KO3(Mh(UILIMEHT NMPOAOIBHONO U3ruba:

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

8. OnpepesnsieM TpebyeMy10 TUIOIANL APMATYPhI:

N 535,52
s ,)_'E“Rmz”"_ 55 -1,150,9-30-30(0
At= R, 36,5 '

9. Tak Kak TpeGyemMast IUio1Lalb apMaTyphbl MOJIyYWIach OTPULIATE) b~
HO#, 3TO 3HAYMT, YTO GeTOH onuH (6e3 apMaryphbl) cripaBisieTcsi C Ha-
TPY3KO# U apMaTypy clielyeT IMPpUHUMATD IO KOHCTPYKTHBHBIM Tpebo-
BaHUAM; YYUTHIBasI, YTO HEOOXOIUMO 0DeCTIeYUTHE MMHMMAJIBHEIN TTPO-
LIEHT apMUPOBaHMsI KOJIOHHBI (Tabu. 5.5) ¥ 4TO 1npu MeHbLIeH CTOPOHE
ceueHusi > 250 MM auUaMeTp NMPONONBHLIX CTEPXHEN peKOMEeHIyeTcs
Ha3HayaTh He MeHee 16 MM, npuauMmaem 4 16 A-I11, A, = 8,04 cm>.

10. I'lpoBepsieM NMPOLIEHT apMUPOBAHMS:

= (A4, + A)100/bh = 8,04 - 100/30- 30 = 0,893 %, uTo GoONpllle MUHU-
MaJIbHOTO 3HAYeHUS W, = 0,4% (Tabn. 5.5) u MeHblIe MAaKCUMAJTBHO-
ro 3HaYeHus Y, = 3,0%;

MpUHATasA apMarypa obecrieynBaeT HEOOXOAMMBII MPOLIEHT apMHU-
pOBaHMUS.

11. HazHayaeM quMaMeTphl M LIAr MOCTAHOBKHU TMOTEPEYHBIX CTEPX-
Heit: d,, > 0,25d, = 0,25 - 16 =4 MM; NpUHUMAaEM TMOTIEPEYHYIO apMaTy-
py 24 Bp-I; war nonepeyHbix crepXxHei s: s < 20d, =20- 16 = 320 mmM,
OKpYyIJiIsieM U NMpuHuMaem ar s = 300 MmMm.

12. KoHcTpyHpyeMm ceyeHue KOJIOHHEI (puc. 5.38).

CpaBHuBasi nogobpaHHble B NpuMepax 5.1—5.5 ceyeHUs1 KOJIOHH U3
pasMyHbIX MatepuanoB (Tabn. 5.10), MOXHO crenarb CleayrInmui
BBIBOJI: TTPU MPAKTUYECKU OMMHAKOBOI HAarpy3kKe Ha KOJIOHHBI (He3Ha-
YUTEJIBHO OT/IMYAETCS Harpy3Ka Ha XeJie300€TOHHYIO KOJIOHHY) U IpH
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OIMHAKOBBIX PACYETHBIX [UTMHAX CEYEHHS KOJIOHH TIOJTY4YaloTCsl pa3Hbl-
MH. HauMeHbLiee ceueHre MMeeT CTaTbHAs KOJIOHHA, Haubosbliiee
ceyeHHe UMeeT KOJIOHHA, BHITIONTHEHHASA U3 HeapMHUPOBAHHOM KUPITHY-
Ho#t Knanku. CeueHue nepeBTHHO# KOJIOHHBI MEHBIIIE, YEM CEYECHMS
KOJIOHH, BBHITIOJIHEHHBIX M3 XeJ1e300eTOHa U KUPITMYHOM KJIaIKH.

A
4
1-1
S A -2016 A-IlI
o
L K
(=3
o
1 I g / &
= 4
/
(5]
A~ 2016 A-111 20
4 300
d,,,—24 Bp-1

Puc. 5.38. K npumepy 5.5
Tabmya 5.10

CpasnurensHan Tabnuua ceyeHwii KONOHH U3 Pa3HbIX Marepuanos
(npumepsr 5.1-5.5)

Xenezo- |HeapmupoeanHan | ApMupoBaHHan
5 wrmmmmwag
a‘=“§%§%§
SRSUHERR R

Knacc/ C245 |B20 |A-ll| M100 | M75 [M100 {M100| CocHa,

mapka ’ copr 1-#
CeueHune 231 |30x30cm 64 x64cm 51x51cm  |20x25¢cm
Nnowaps [46,08 cm®| 900 cm® 4096 cm* 2601 c™m’ 500 cm®
Harpyaka [538,16xH|535,52«kH 538,16 xH 538,16kH |538,16kH

ITpumenanue. NporieHT apMUpOBaHus B XeJe300e TOHHOM KOJIOHHE ONpefeNseTcs
10 OTHOLIEHMIO TUIOLaneH apMaTypsl K riotaam GeroHa u cocraenser 0,89 %;
B aPMUPOBaHHOM KUPIUMYHOM CTOI6E NMPOLIEHT apMUPOBAHUS OTPENEISETCs KaK OT-
HOllleHue 06beMa apMaTypsl K 06eMy KUPITMYHO#M Kiianku u coctasisier 0,284 %.

3agada Ne 2 OiHO yciioBHE 151 BCEX BApUAHTOB
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3anaga 5.8.

ITonpobpaTh Kiacc apMaTyphbl M IMAMETPh! MOTNePeYHBIX CTEPXHEH
JUTS Xene300eTOHHOM KOJIOHHBI, ONpeNie/IMTh UX LLAr, eCJIY INpoJIoJib-
HbIE CTEPXHM KapKaca KOJIOHHBI IPUHATH IMaMeTpoM 25 mm, A-II1.

3amaua Ne 3
Bapuanr 1

3anaua 5.9.

PaccuuTath Xese306eToHHY10 KoJIoOHHY. Harpy3ka, neiicTBylomas
Ha KosioHHy, N= 640 kH; N,= 325 kH. KoadduLmeHT HaleXKHOCTH 1o
OTBETCTBEHHOCTH ¥, = 0,95. Harpy3ka npujioxeHa co CirydaiiHbIM 3KC-
ueHTpucureroM. CeyeHue KoJIoHHBI 350% 350 MM, apMHpOBaHHEe CUM-
MeTpuyHoe. Bricora konoHHbl H=4,9 M, 3aKpeIUieHHe KOHLIOB KOJIOH-
HBI LIapHUpHOE. ApMaTypa — rpojionbHasi Kiacca A-II; nonepeyHas
Bp-1. betoH Tsixenblit knacca B20; vy, =0,9.

Bapuant 2

3anava 5.12.

[TonoGpath apMaTypy Xene300eTOHHOM KOJIOHHBI CO CITyYailHbIM
aKcLleHTpucuTeToM. PacueTHas anuHa KonoHHHB! /= 6,0 M. CeyeHue
KoJIOHHBI 400 X 500 MM. ApMHpOBaHHe CUMMETpHUHOE, A, = A,. Ha-
rpy3ka: N=700 kH, umrensHas yactb Harpy3ku N,= 525 kH. Koad-
(¢uLMeHT HaneXXHOCTH MO OTBeTCTBEHHOCTH ¥, = 1,0. BeToH Tsixensiit
Kjiacca B25, koadduument ycnosusi pabotel 6eToHa v, = 0,9. Apma-
Typa npoposibHas kiacca A-I1, nonepeunyio apMaTypy NpHHATb, WC-
xons U3 Tpebyemoro quamerpa, knacca A-I wnm Bp-1.

Bapuant 3
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3anaga 5.11.
[NpoBepuTH HECYHIYIO CITOCOOHOCTH XeJiIe300€TOHHOM KOJIOHHHI,
Ha KoTopylo aeictByet Harpy3ka N= 250 kH. Harpy3ka npunoxeHa

CO cllyyalfHBIM 3KCLIEHTPMCHTETOM; JUIMTEIbHAS 4YacTh Harpy3ku
N,= 125 xH; xoadpuimeHT HaneXXHOCTH 1O OTBETCTBEHHOCTH ¥, = 0,95.
PacyerHas pmHa kolloHHH [, = 3,0 M. ApMUpPOBaHHE CHMMETPUYHOE
A = A, = (2 @22 mm). Apmatypa kniacca A-I11. BeToH Tsixesnsiil, Kiacc
npouHoctH Gerona B20; v, =0,9. Ceyenne KonoHHbl 300x400 MM
(puc. 5.39).

7 :
2 e
2222, A-111 400 2222, A-111
x
Puc. 5.39. Ceverve kononHb! k 3anave 5.11
Bapuanr 4
3anaua 5.10. =

Onpenenuts apMaTypy Xene306eToHHOM KOJIOHHBI CO CIIyYaitHBIM
3KCLIEHTPUCHUTETOM M 3aKOHCTpyMpoBaTh ee ceyeHue. Harpyska:
N=1800 xH; N,=1200 xH. KoadduuneHT HaeXX HOCTH 110 OTBET-
cTBeHHOCTH ¥, = 0,95. PacyeTHast ;utmHa KOJNIOHHBI k) = H, o = 7,0 M.

Ceyenue KonoHHb 400%400 mm. BeroH Tsixenslit Kiacca B30;
Y2 = 0,9. INpononsHas u rnomnepeyHas apmarypa kinacca A-1II1.
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[Ipunoxenus:

TaGnuya 2.6
HUssnevenme us tabn. 13 CHull 2.03.01-84*

PacuyeTHnie conpoTuenenms 6Geroxa ana
npeAensHbiXx COCTORHMIA NepBoi
Bun Berou rpynns R, » R, MNa,
CONPOTHBNEHNA npu knacce 6eTona
NO NPOYHOCTU Ha CXaTue

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

Cxarue ocesoe Taxensiii v 60| 75 | 85 |11,5(145]| 17 | 19,5
(NpuamenHan MENKO3EePHUCTHIN
NPONHOCTL), Ry

Pacraxexue Taxensii 057| 066 |0,75| 0,9 {1,05]|1,20| 1,30
ocesoe, Ry

Tabnmya 2.8.
WUssnevenus u3 vabn. 19*, 20*, 22*, 23* CHull 2.03.01-84*

PacuyeTHbie CONPOTUBNOHUS apMaTyphi
AN NpeAenbHbIX COCTONHMIA NepBoi
rpynnsi, MNa
CrepxHeBan HopmatueHbie pacTRxXeHmio COETING
apmarypa CONPOTHBNEOHWS R.
Knaccos R = Ruers NPOAONLHOMK nonepevHon
MnNa R, (xomyTOB M
OTOrHYThiIX
crepxHei) R..
A-l 235 225 175 225
A-ll 295 280 225 280
A-lll pmameTpom:
6-8 390 355 285* 355
10-40 365 . 290* 365
A-IV 590 510 405 450
A-V 788 680 545 500
Bp-l amaMeTpom
3-5mMmMm 490 410 290** 375

* B cBapHBIX KapKacax JUisi XOMYTOB M3 apMaTyph! Knacca A-I11, nuameTp KoTopbix
MeHBbille '/; iMaMeTpa MPOIONBHBIX CTEPXHEH, 3HaYCHUA R MPHHHMAIOTCS PaBHBbI-
mu 255 MIa.

** Ipu npMMEHEHUHM NMPOBOJIOKM B BA3AHBLIX KapKacax K C/Ie/lyeT NPHHHMATH paB-
HbIM 325 MIMa.



Tabnumya 5.6

Suavenun xoapduumeHTOoB @, M O,

lo/h

N/N 6 8 10 12 14 16 18 20
Koadpduumenr ¢,
0 0,93 0,92 0,91 0,90 0,89 0,86 0,83 0,80
0,5 0,92 0,91 0,90 0,88 0,85 0,81 0,78 0,65
1 0,92 0,91 0,89 0,86 0,81 0,74 0,63 0,55

l/h

N./N 6 8 10 12 14 16 18 20
KoadpPuumenr 9.
0 0,93 0,92 0,91 0,90 0,89 0,87 0,84 0,81
0,5 0,92 0,92 0,91 0,90 0,87 0,84 0,80 0,75
1 0,92 0,91 0,90 0,88 0,86 0,82 0,77 0,70

IIpakTnyeckas padora Ne 7.
Tema: PacueT KMPIIMYHOIO HEHTPAJIBHO CXKATOI0 HEAPMHPOBAHHOI'O
cT0J10a
Leab padoThl: HAYYUTH CTYJAECHTOB PACCUUTHIBATh KUPIUYHBIN [IEHTPAIbHO
CKaThld HEAPMUPOBAHHBIN CTOJIO
Xoxa pabdorhbi:

3amaua Ne 1.

BeImonHUTE 3aJayy C HWXKE IPUBEACHHBIMU YCIOBUSMM B COOTBETCTBUU C
npuMepoMm 5.2 yueOHHMKA NPUBEIECHHOTO 3a YCIOBUSMU 3aJauH.

JlanHbIe:

Hcnonb3yst naHHble 3a7a4d 7 TpakTUdeckodl paboTbl Ne2, momoOparh cedeHue
LEHTPAJIIBHO-C)KATOM  KOJIOHHBI,  BBINIOJIHEHHOM W3  Kupnuya. PacueTHoe
npogosnbHoe cxumatomee ycunue N kH. Koadduument HagexHocth 1o
OTBETCTBEHHOCTH Y,, = 0,95; ¢ yuerom koddpdunmenta N kH. IIpunsra pacuernas
cXeMma C IIAPHUPHBIM OMUPAHHEM KOHIIOB CTEP>KHsI KOJIOHHBI (CM. puc. 5.35, a).
[Ipu Takoit pacueTHON cxeMe pacueTHas JUIMHA paBHA BbicoTe 3Taxa lp = H= 4,2
M.
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% "f"—" 4,2

P —*
Ipumep 5.2. Ucnions3ys naHHbie npumepa 3.7, nonobpatk ceyeHHe
LIEHTPAIbHO-CXATO# KOJIOHHBI, BHITIOJIHEHHOM M3 KMprvya. PacyeTHoe
NpoJioNibHOE cXumaroiee yeunue N= 566,48 kH. KoadpuumeHT Ha-
JEXHOCTH TIO OTBETCTBEHHOCTH 7, = 0,95; ¢ yuyeTom koadpuumeHTa
N=1566,48-0,95 = 538,16 kH. IpuHsTa pacyeTHasi cxeMa ¢ IIapHUPHBIM
OINMMpaHHeM KOHIIOB CTEPXHSI KONOHHBI (CM. puc. 5.35, a). Ilpu Takoii
pacyeTHOl cxeMe pacueTHas JUTMHa paBHa BeicoTe 3Taxa = H= 3,6 m.

Pewernue.

1. 3anaemcst matepuanamu. IIpuHUMaeM: NMOTHOTENBIN IMHSIHBIN
KMpITMY rutacTudeckoro npeccoBanust Mapku M 100; pactBop LieMeHT-
Ho-u3BecTKOBbIt M75. Tlo Ta6. 2.10 HaxonuM pacyeTHOe CONPOTHB-
NeHMe cxXaTuio Kiaaku R=1,7 MIa=0,17 kH/cM%

2. OnpeniensieM yNnpyryio XxapakrepucTuky, o.= 1000 (Tabn. 5.7).

3. 3apaemcs KoadxpuumeHTOM NpoaosabHoro u3rkba ¢ = 0,8 u xo-
appyumentom m,= 1,0. Onpenensiem TpebyeMyIo IUIOLIATH CEYEHHS
KOJIOHHHI:

N 538,16

= =3957,03cM.
moR  1-0,8-0,17 o

4. IMpyHumaeM cedeHue KoJIOHHBI 640 %640 mMm. PakTnyeckas ruio-
wans ceyeHuss A= bh=64-64=4096 cm>=0,4096 Mm%, yto Gonblie
0,3 M?, cnepoBateNbHO, KO3(PULMEHT ycnoBus paboTsl y, = 1.

5. OnpepensieM rubkocTh:

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

6. Ilo Tabn. 5.8 Haxogum KoadpuiMeHT NMPOAOJIBHOINO U3rnba

¢ =0,98 (koaduIMEeHT onpenesieH ¢ UHTEPTIONALUEH).

7. Tak KaK MeHbllasi ctopoHa ceyeHust A > 30 cM, KoaddhULHEeHT
=1,

i 8. IlpoBepsieM NPUHATOE CEYECHHUE:

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

Beisoa. Hecyiasi criocoGHOCTB KOJIOHHBI obecrieyeHa, OCTaB/isieM

rnogodOpaHHoOe CeYEeHHE.

3amaua Ne 2



[To apxuTeKTypHBIM COOOpaKEHHUSM TpPeOyeTCsS YMEHBIIUTh CEUYECHHUE KOJOHHBI,
KOTOopasi paccuuTana B npumepe S5.2. [Ipunsato cedenue S510X510 MM, KOJOHHY
BBINIOJIHSEM U3 TIOJHOTENIOrO IIMHSHOTO KUpIKYa IMIACTHYECKOTO MPECCOBaHUS
MapKkyd COIJIaCHO BapHaHTa U IIEMEHTHO-M3BECTKOBOIO  pPAacTBOpa  COIJIACHO
BapuaHTa (TaK Kak pa3Mepbl CEUEHHUSI YMEHBIIWINA U €CTh TaKash BO3MOXHOCTb,
yYBEJIMYMBAEM MapKy pacTBOpa MO CPABHEHUIO C JaHHBIMU ITpuMepa 5.2).

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

ITpumep 5.3. INo apxuTeKTYpHBIM COOOpaXeHUsIM TpebyeTcsi yMEHb-
LUIWTH CEYEHUE KOJIOHHBI, KOTOpasi paccyuTaHa B npuMepe 5.2. [lpu-
HATO ceyeHue 510x510 MM, KOJIOHHY BBITIOJIHSIEM M3 IOJIHOTEJIONO
ITMHSHOIO KMPITHYa ruiacTuyeckoro npeccoBalusi Mapkt M 100 u 1e-
MeHTHO-u3BecTKoBoro pacteopa M100 (Tak Kak pasmMepbl ceueHMsI
YMEHBILUWIH U €CTh TaKast BO3MOXHOCTD, YBEJIHYMBAEM MApKy pacTBopa
10 CpaBHEHMIO C JaHHBIMH NpuMepa 5.2). PacueTHoe conpoTHBIIEHHE
cxaTuio Kianku R= 1,8 MIa = 0,18 kH/cm? (Ta6n. 2.10), ynipyras xa-
pakrepuctuka o = 1000 (Tabn. 5.7).

Pewerue.

1. TTnomans KonoHHs A= 51-51 = 2601 cm? = 0,26 M%; TaK KaK IUio-
mamb ceyeHus: MeHpile 0,3 M2, pacueTHOe CONPOTUBJIEHHE HeOOXOIH-
MO YMHOXaTb Ha Ko3dduILMeHT yciioBusi pabotsl y, = 0,8.

2. T'ubkocTh KOJIOHHBI U3MEHWJIACH 10 CPaBHEHMIO ¢ TMOKOCTBIO
B IpuMepe 5.2, TaK KaK YMEHBIUWIMCH pa3sMepbl CEYEHHUSI KOJIOHHBI,
A= b/h=360/51=17,0.

31




3. OnpenensieM ko3¢ duiMeHT npojposbHoro usruba ¢=0,94
(1a6n. 5.8).

4. KoadxprmeHT m, = 1, Tak Kak MeHbLUMiA pa3vep ceveHusi i > 30 cm.

5. Hecymiasi criocobHOCTb KMPITUYHOIO CTOJI6a

®=moRyA=1-0,94-0,18-0,8-2601 = 352 kH;

N=538,16 kH > ®=352 kH.

Beisoa. Hecymiasi criocobHocTs He obecrieueHa.

6. IInst obecnieyeHUs1 HECYILEH CITIOCOOHOCTH MPUMEHSIEM CETUATOE
apMupoBaHHe. ApMaTypHBIE CETKM BHITIONTHSAEM M3 apMaTyphl KJjiacca
Bp-1 nuamerpoM 3 MM, yCTaHaBJIMBaeM CETKH B KaXIOM psSiy KUp-
nuyeit, mar cetok S=7,7 cMm.

7. BeiliMcbIBaeM HOPMATUBHOE U pacyeTHOE CONMPOTHRIICHUS apMa-
Typol (Tabn. 2.8): R,.=410 MIla, R,=490 MIla; ruiomans ceueHHs
cTepxHs apMatypsi A, = 0,071 cmM?; pacueTHOe M HOPMATUBHOE COTIPO-
TUBJICHHWS apMarypbl HEOOXOIMMO YMHOXAaTh Ha KOP(DULIMEHT yCIio-
BUs pabotnl ¥, = 0,6 (cM. Ta6n. 13 CHull 11-22-81):

Ry.,=410-0,6 = 246 MIla=24,6 xkH/cM?;
R.y.=490-0,6 =294 MIla=29,4 xkH/cm".
8. Haxonum oTHOLIEHUE:
a= N/P=538,16/332,48 = 1,62,
KOTOpOE TOKA3BIBaeT, BO CKOJIBKO pa3 ClielyeT YBEJIMYHUTh pacyeTHOE
COTPOTUBJIEHHE JIUIS ObecrieYyeHUsI TPOYHOCTH.
9. OnpenensieM TpeOyeMoe pacyeTHOE CONPOTUBRIIEHHE apMHUPOBaH-
HOM KJIaJIKH:
R,= Ra=0,17-1,62=0,27 xH/cM’.
10. IlpupaBHuBaeM nojiyyeHHOe 3HaYeHHe K (pOpMYJi€ pacye€THOIO
COTPOTUBJICHUS:
2uR~ 2-u-24,6,
- s o e | : C st b
R,=0,27=R + 0 0,18-0,8+ T
13 I0JIy4EHHOI0 COOTHOLLIEHUS onpenesieM TpeOyeMblii IPOLIEHT ap-
MMPOBaHMS JL:
_ (R, —Ry)100 (0,27-0,18-0,8)-100
2Ry, 2-24,6

npuHUMaeM 3HayeHue KoadduumenTa p = 0,27%.
11. HaxonumMm TpeGyemblii LLar cTepXHeit apMaTypsb! (pa3Mephl siyei-
KH) B CETKE U3 YPaBHEHUS
n=0,27% = (24,/cS)100,
i 24,100 % 2-0,071-100
[TA) 0,27-7,7
IMPUHUMAEM CETKM C LIAroM cTepXxHeil ¢= 65 MM (KpaTHO 5 MMm).

=0,266%;

=6,83 cMm;
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12. YToyHsieM NoJiydeHHBIH NPOLIEHT apMUPOBaHUS:

=24 10020071 10002
b 6,5-7,7 e

13. YT104HsieM noJiy4eHHOE B pe3y/ibTaTe apMUPOBaHHUsI pacyeTHOE
COTIPOTHURIIEHUE KNAaIKu R,:

R*=Ryc+%%k 0,18-0,8+ 2% 23;24 6 _0,284 xH/cwe.
14. TTposepsiem npuHSTOE 3HaYeHue KO3 pUIMeHTa apMUPOBaHHSL:
p=0,284 % > p,.,=0,1%;

=50Ry./Ry.=50-0,18-0,8/24,6 = 0,293 %;
NPUHATHIN Ko3dduieHT apMupoBaus L= 0,284% < p,...= 0,293%.
15. OrnipegensieM ynpyryio XapaKTepuCTUKY apMUPOBaHHOM KITAIKH 0.

g2y 10002288 _¢a
gm0l a T =N,

e R,=kRy,=2-0,18-0,8 = 0,288 kH/cm’

R, =kRy + 2Rt _ 5 018.0,8+ 22240284 _(, 455 wH/cm2.
100 100

16. INo Tabn. 5.8 onpenensieM Ko3apGULMEHT MPONOJIBHOIO U3rnoa,
YYMTHIBasi NOJIyYeHHOE 3HAYEHUE YIPYToi XapakKTepHUCTHKH O = 633
U rubkoctH A, =7,0; ¢ unTepnonsiueit ¢ =0,904.

17. IlpoBepsieM HeCYLIYIO CITOCOOHOCTD,

N=1538,16 kH < mopR,A=1-0,904-0,284-2601 = 646,6 xH.

Bouison. Hecyuiasi cnocobHocTs obecrieyena. [puHuMaeM KoJIOH-
Hy ceyeHueM 510x510 MM M3 KMpnUya mIMHSAHOINO IUIACTHYECKOIO
npeccoBanusa M 100 Ha nemeHTHO-M3BeCcTKOBOM pacTeope M 100, ap-
MHWPOBAHHYIO CETKAMM B KaXIOM psULy KUPITUYHOM Kianku. CeTku BbI-
MOJIHEHB! U3 apMaTyphl Kiacca Bp-1 @3 MM ¢ marom rnocTaHoOBKM ap-
MaTypH B CETKE B 060MX HarnpasieHusix 65 mm (puc. 5.36).

I11.65 w
1 41 (- —
// E;L . a
K
25

Puc. 5.36. K npumepy 5.3
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IIpakTnueckas padora Ne 8
Tema: Pacuer cTagbHO# 0aJKH
Leab padoThl: HAYYUTH CTYJEHTOB PACCUUTHIBATH CTAIBHYIO OaKy
Xoxa padoThl
3amaya Ne 1.

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

Harpy3sky Ha 0anky coOupaeM ¢ rpy30Boit miiomiaau JiuHou Ly = 6,0 M (cm.
puc. 3.3). Harpy3ka Ha KBagpaTHbIi MeTp MNEPEeKPHITUA  ( nepexprrms
Q" noxpwrns B35ITh U3 Tabmuipl 1. COOCTBEHHBIM BeC TMOTOHHOTO MeTpa OaiKu
OPUEHTUPOBOYHO NpUHUMAEM §"sama = 0,50 kH/M; Y= 1,05; Joama
= 0"%amu™ Y'=0,50%1,05 = 0,53 xH/m.

KoaddummeHT HaaeKHOCTH 110 OTBETCTBEHHOCTH Y = 0,95.

////////j brf////////[f// 777 77X

R -t

150-200-14 MM ! s
:
! |
851 1 lyy= 4500 L 3_,:‘
| —V,
’;_’ 154500 _/!c

Puc. 7.71. K nppumepy 7.1 — cxema onuvparus 6anky Ha nunsiCTpy M CTalbHyio
KONOHHY; 3a OcHOBY B3AT npumep 3.7 (cm. puc. 3.3, 3.4); I, — pacwerHas pnmHa
Ganxy (PacCTOAHNE OT. LUEHTPa NNOWaEAKY ONMpaHmns Garnku Ha 'Nesoii ornope Ao
LeHTPpa NnowaaxKy onupaHns Ha npasoi onope)

1 BapuaHT 2 BapuaHT 3 BapUaHT 4 BapuaHT
qnnepexpf,m/m 9,22 9,27 9,01 9,15
" woxparmus 10,43 10,64 10,52 10,67

3agauyy pemIuTh B COOTBETCTBHH € mMpuMepoMm 7.1
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Mnax nepBoro u BTOPOro araxe#

g
B
g

Puc. 3.3. K npumepy 3.7. lNnav nepeoro v BTOPOro araxeii 3naHus:
1 — roproesiti 3an; 2 — aAMUHUCTPATUBHBIE U OBITOBLIE NOMELLEHUS.

Ipumep 7.1. I'lo navHeIM npuMepa 3.7 paccyuTarh 6anky rnepekpei-
THSI, BHITIOJIHEHHYIO M3 NMpoKaTHOro asyraepa (puc. 7.71). INpuusito,

Y10 OasiKa onupaeTcsi Ha MUISICTPY M CTAJIbHYIO KOJIOHHY (paccyMTaH-
Hyio B npumepe 5.1). Harpysky Ha 6anky cobupaem ¢ rpy30Boii 1uio-
waam jymHoi L, = 6,0 M (cM. puc. 3.3). Harpyska va kBanparHbiii MeTp
NEPEKPHITHS §reperpmarin = 2508 K185 G eperpuanis = 10,38 KT Ta. CobcrBeHHBIM
BEC TMOroHHOro Merpa ©OalkKM OpPHMEHTHPOBOYHO TPHHUMAEM
Loamn = 0,50 KH/M; ¥,= 1,05; Zounen = oamarty= 0,50 1,05=0,53 kH/m.
KoadduimeHT HaleXXHOCTH 110 OTBETCTBEHHOCTH ¥, = 0,95.
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Puc. 7.71. K npumepy 7.1 — cxema onupaHms 6anku Ha nmunsiCTPY M CTaNbHyio

KONOHHY; 3a ocHoBy B3AT npumep 3.7 (cMm. puc. 3.3, 3.4); I, — pacverHas pimHa

Ganku (pacCTosHWe OT LUeHTpa nrmua,amonupamw_ﬁamuawesoﬁo:npem
UeHTpa nNnowaaxy onupaHns Ha nNpasoii onope)

Pewerue.
1. OnpenensieM Harpy3Ky, A HCTBYIOLLYIO Ha MOTOHHHIN MeTp Oanku:

® HOpMaTHBHas Harpys3ka
G = Grepexgrrshy T Eoamn = 9,08 6+ 0,50 = 54,98 kH/m = 0,5498 xH/cMm;
® HOpMaTHBHas JUTMTENTbHasl Harpy3Ka — INOJTHOE 3HaY€HUE BPEMEH-
HOW Harpy3KH Ha INepeKphbITHe TOProBeIX 3aJI0B p, = 4,0 kT1a, noHmxeH-
HOE 3HAa4YeHHe, ABJIAIoNIEeCs BPEMEHHOM JUIMTENILHON Harpys3Koii,

pi=1,4 xIla (cm. Tabn. 3.3):
¢i=q~ Ply+pin=54,98-4,0-6,0+14-6,0=39,38 kH/m=
=0,3938 kH/cm;

® pacueTHasi Harpy3Ka
0= Gueperpunley + Boamn = 10,58 6.+ 0,53 = 64,01 KH/n;

@ pacyeTHasi Harpy3ka ¢ yueTom KoahduLmeHTa HaIeXXHOCTH 1O

OTBETCTBEHHOCTH ¥, = 0,95
g=64,01-0,95=60,81 xkH/m.
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2. IIpyHuMaeM npeaBapUTENIbHO pa3Mepbi ONMOPHOM IUIACTUHBI M
ornopHoro pebpa 6ajiku 1 onpejessieM €€ pacC4eTHYIO UIHHY:

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

3. VcranarnuBaeM pacyeTHyo cxemy (puc. 7.72) u onpenensieM
MaKCHMAaJIbHYIO MONEPEYHYIO CHIIy U MAKCHMa/IbHBI MOMEHT:

G ] | Tt

L] | Smopa«0»

q Smopa «M»
M

Puc. 7.72. K npumepy 7.1.

Q=4ql,/2=60,81-4,29/2=130,44 xH;

M = gl%;/8 = 60,81-4,29%/8 = 139,89 xH-M.

4. Ilo Tabn. 50* CHuII 11-23-81* onpepensieM rpyriny KOHCTPYK-
LIMHM, K KOTOpOM NpUHaIEXUT bajika, M 3a/ilaeMCcs CTaJIplo: rpyrIina
KOHCTPYKLMI — 2; NpHHUMaeM M3 JOMYyCTHMBIX K NPUMEHEHHIO
craneii crans C245. PacyeTHOe CONpOTHRIEHHKE CTAJIM NO Npeaeny
TeKy4ecTH (C y4eToM, 4To Oasika BHINONHsAETCA U3 (PACOHHOTO NMpo-
Kata M NPHHAB NpEABapUTENILHO TONIMHY npokata no 20 Mm)
R,=240 MIla = 24,0 xH/cm? (Tabn. 2.2). Koadduument ycnosus
pabotsl y.= 0,9 B coorBeTcTBHM C 1. 1 Tabn. 2.3 (6anku nox Topro-
BbIM 3aJIOM MarasmHa).

5. Onpenensiem TpeGyeMblit MOMeHT conpoTuBieHus 6anku W,

_ M 13989 3
W, Ry, 2409 647,64 cm3.

6. I'lo copramenty (Ilpunoxenue 1, Tabn. 2) npuHUMaem OBy-
TaBp 3562, koTOpHIi HMEET MOMEHT CONPOTUBJIEHMs1 ONTU3KMIA K Tpe-
6yemoMy. BuinychiBaeM XapaKTepuCcTHKH nByTaBpa: W, = 662,2 cM>;
I.=11550 cm*; S,=373 cM*; TonmmHa creHkH f= 10 MM, BbicOTa
h =349 mm; mupuHa b=155 MM ; macca | M anmnbl 43,3 Kr/M, 4TO
61M3KO0 K NepBOHaYaibHO NPUHATON, — OCTaB/IsieM Harpysku Oes
HU3MEHEHMSI.

7. IlpoBepsieM NPOYHOCTH Ha IEVCTBHE KacaTeTbHBIX HaNPSDKEHUH T

0S8, 130,44-373
= '_. - — H 2.
T It 1155010 4,21 xH/cMm?;
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Ry.=0,58R)y.=0,58-24-0,9=12,53 |<H/CM2 (R.=0,58R,— pacuet-
HOE CONPOTHUBJIEHUE CABUTY); T=4, 21 kH/cM? < Ry, = 12,53 kH/cM?%,
MPOYHOCTH obecrieyeHa.

Tak Kak Ha BepXHH{ MOSIC OIHPAKOTCs XeJe300€TOHHBIE TJTUTHI,
KOTOpBIE YIepXUBAIOT 0aJIKy OT MoTepH YCTOHYMBOCTH, pacyeT odlieit
NoTEPH YCTOHUYMBOCTH HE NMPOU3BOIMM. Takxe OTCYTCTBYIOT COCpeio-
TOYEHHBIE CHJIBI, CJIEIOBATEJIBHO, NPOBEPKY MECTHBIX HarpsKeHui
INPOBOAUTH HE HANO.

8. IlposepsieM XecTKOCTh Danku:

® TpeACIbHBIN NMPOrud no scmemuko-ncuxonozudeckum mpebosaHusIm
orpesieJisieTCsl B 3aBUCMMOCTH OT JUTMHBI 3JIEMEHTa 10 WHTEPITONSILIMH
(mpenenpHbI porub st 6anku IMHOI 4,5 M HAXOIUTCS MEXIy 3Ha-
YeHUsIMU NTporuboB 1y1s 6ayiok JUTMHO# 3 M M 6 M u paBeH (cM. Tab. 7.4):
f,=1/175=429/175 = 2,45 cm);

® TNpenesTbHBIN NPorud B COOTBETCTBUM C KOHCTPYKTUBHBIMH Tpe-
6oBanusmu (tabn. 7.2) f,= I/150 = 429/150 = 2,86 cm.

Monyne yripyroctu ctanu E=2,06-10° MITa = 2,06- 10* kH/cm%

3HayeHue nporuda B COOTBETCTBUH C 3CTETUKO-TICUXOJIOTHYECKH-
MU TpeOOBaHUSIMH ONpeIeIeTCs OT 1EHCTBUSI HOPMAaTHBHOM JUTMTE -
HOI#t Harpy3kHu g7 = 0,3938 kH/cm:

e 54/l _ 5-0,3938-429°
384EI, 384-2,06-10%-11550

f=0,73 cM < f,=2,45 c™m;
NMporud 1o KOHCTPYKTUBHHIM TPpeOOBaHUAM ONpeieNIAeTCst OT Beel
HOpMaTUBHOM Harpy3ku ¢ = 0,5498 xkH/cm:

- 5S¢/ 5.0,5498- 429"
/ T384EI_~ 384-2,06-104-11550

f=1,02cm < f,=2,86 cMm;

Nporubul 6aKu 1Mo 3CTEeTUKO-TNICUXOJIOTHYECKHUM W KOHCTPYKTHB-
HBIM TpebOBaHHUAM HaxoAsTca B npenesiax HopMel. [Tporu6er 1o Tex-
HOJIOTHYECKHMM TpeOOBaHUSIM HE pacCMaTpUBAalOTCA, Tak Kak 110 repe-
KPBITHIO HET ABUXXEHMST TEXHOJIOrM4YeCcKoro Tpascnopra. PaccMorpe-
HUe Mporubos no GpuzHoNornyecKuM TpeOOBAHUAM BBIXOIUT 32 PaMKH
Hallero Kypca.

BoiBoa. OKOHYaTENBHO NPUHUMAEM JUIS U3TOTOBJIEHUsI OaKH JIBY-
TaBp 3562, orBeyaronmii TpeboBaHNAM NPOYHOCTH U XKECTKOCTH.

=073 cMm;

=102 cmMm;

2-1 3amada s sapuanTos 1, 3
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3anaua 7.1. Onpenenuts Hecylyio crnocobHocTh cTanbHOM 6anku
nepekpblTHsl (Kakoi uarnbaolmii MOMEHT oHa criocobHa BOCNpHHH-
MaTh U3 YCJIOBUI NPOYHOCTH), BLINOJIHEHHO M3 NPOKATHOTO JIByTaB-~
pa 23B. Cranb C345; koadxbuumeHT ycnorust pabotel .= 1,1. banka
onupaeTrcs Ha creHsl — puc. 7.100.

Puc. 7.100. Cxema onuparmn 6anku — Kk 3apave 7.1

2—s1 3agaya aJisi BApMAHTOB 2, 4

3anaya 7.2. ITono6pats ceuenue aBytaBpa. Crans C245; y. = 1,1.
Harpy3ka Ha rnoroHHslit METp IByTaBpa, BKJIKOYasi €ro COOCTBEHHBIH
Bec, ¢' = 10,0 kH/m; g=11,0 xH/Mm; v, = 0,95. Ilposeputs nporu6 rno
KOHCTPYKTUBHBIM TpeGoBanusim (£, =1/ 150 ). Lnst pacueta BOCNoJb-
3oBaThCst pyc. 7.100.

JIuteparypa: Yueonuk CetkoB B. 1. CepOun CtpouTtenbHble KOHCTPYKIIMH
2005

[Tpunoxenus:
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Tabnuya. 3.3

BpemMeHHbie HOPMATUBHLIE HarpPy3xu Ha NepexpbLiTUR
(vaenevenve u3 vabn. 3 CHulN2.01.07-85%)

HopmaTveHoOe 3HaueHne
3paHuA U NOMELEHUR Harpysokp,, xMa
nonHoe NOHWXEHHOE
1. KBapTvpbi Xunbix 34aHuiA; cnansbHble 1,5 0,3
NOMELLEHMR; NanaTbl 60NbLHUL
2. CnyxeOHble NOMeLLeHUR aMUHUCTPATUBHOT O 2,0 1,0
nepcoHana; KNacCHbIe NOMELLEHUR; ObiTOBLIe
NOMELLEHUA
3.3anui:
YUTaNbLHLIE 2,0 0,7
oGepeHHble 3,0 1,0
cobpaHuit 4,0 14
TOProgbie, BbiCTABOYHLIE He meHee 4,0 | He menee 1,4
4. 4eppayHbie NOMELLEHMUA 0,7 -

I'pynna 2. CeapHbi€ KOHCTPYKLIMM JTHOO HX JeMEHThI, paboTalolime 1pH CTaTHYeCKOH Harpyske
NPpH HATHYHH PACTATHBAIOWMX HanpmkeHui [depmbr; purenu pam; Ganku nepexpbiTHi M NOKPLITHIL
KOCOYPb! JIECTHULL, 060104KH cilocos; onopet BJ, 3a uckmoyeiem caapHbix onop 60biLmMxX Nepexoios;
ONOPbI OLIMHOBKH OTKPLITBLIX Paclpefie/IMTebHBIX YCTpoieTs nozictanumit (OPY); onophbi TpascnoprepHbix
ranepei; [NPOKEKTOPHBIE MauThl, ICMEHTH KOMOMHHPOBAHHBEIX ONOP aHTEHHbIX coopyxeHHit (AC) M
NPYTHE PACTAHYTbIE, PaCTAHYTO-MirMbaeMble W MArMOAEMble 3NEMEHTHI), @ TAIOKE KOHCTPYKLMM M HX
3IEMEHTHI PYNNetl | NpH OTCYTCTBHH CBAPHBIX COC/IMHEHWH ¥ BallkK NOIBECHBIX MyTeH W3 ABYTaBpPOB 1O
TOCT 19425 u TV 14-2-427 npy HATHYHH CBAPHBIX MOHTAXKHBIX COSZIHHEHMI.

TatGnuua Bl — Hasuaucnne CTaim 8 KORCTPYKUASX W COOPYRCHHRY
VCA0mRN NPHWEHTHIN CTRAN 1P PRCICTHOR TEMIRDET PC, C
Blspen Chatut 1 iz 45 | 45> 1 255 I <55
roCT 535, WS =3 s epyvm wowcTpykumit
TOCK27772 IOCT 14637 TRGT:1281 N [ 5 2 131 S 3 ) q
C238 Cr3gm2, Crinc2 - - ¢ |+ - - =0 B Bt — - —
€245 CrInes — + x |—1| — — — | + - — -— +
C255, C285 Cricns + x x |~ — — -t ]| - - — +
C345,C375 912C - l 2 : 2 : . 2 e
»C 2 |a |4 |7 2l |3 |76 |15 | Teme
Ofcwavenue, nownsmne o morane 8J°
TR 4 CRINOET, WO MO CTAS COSOYET UPHMNEHETS, TUIK w—W  OIIANBET. 10 SN0 CTRIL ME CIICTYET TIPNMENNTS; K 406 (ENET, YTO JAINYS0 CTATE  MOKHO TIPHMENATE [
COUTRETETRYIOUIW sorxom of
Npumetannn
1 [l cren €345 w 00 2C pand PN TP no @ BYIDCT COUTRETETBENIO B Sucire 1o FOCT 21772, » wasenarese — mo | OCT 19281
L 2 Tposart 10 CTamM. ¢ speinaos TenyvecT K. = 390 Hoad' cansyer o rpebs iy Blebhd
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Tabnuua 2.2

Wasnevenne u3 tabn. 51 CHunN 11-23-81"*

Crane TonwuHa HopmarusHoe conpoTusnenme npokara, Mfa PacuyeTHoe conpoTuanenune npokara, MMa
NPOKATA,; MM nucTosoro daconnoro nucTosoro daconHoro
WHPOKONONOCHOrO WKPOKONONOCHOro
yHHBEpPCanbHOro yHMBepCcansHoro
Ry Run Ry R Ry R. R, R.
C235 2-20 235 360 235 360 230 350 230 350
20-40 225 360 225 360 220 350 220 350
40-100 215 360 - - 210 350 - -
cebiwe 100 195 360 - - 190 350 - -
C245 2-20 245 370 245 370 240 360 240 360
20-30 - - 235 370 - - 230 360
C275 2-10 275 380 275 390 270 370 270 380
10-20 265 370 275 380 260 360 270 370
C345 2-10 345 490 345 490 335 480 335 480
10-20 325 470 325 470 315 460 315 460
20-40 305 460 305 460 300 450 300 450
40-60 285 450 - - 280 440 - -
60-80 275 440 - - 270 430 - -
80-100 265 430 - - 260 420 - -
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Masnevenme ma vabn. 6 CHv 11-23-81*

Tabnuya 2.3

C255, |250(2550)
C285, |280(2850)
C345-1, | 335(3400)
C345-3, | 335(3400)
C345-4, | 335(3400)
C375-3 | 365(3700)

Ne Koadduuymenr
n/n SnemMeHTs KOHCTPYKLMA ycnoBuit
pabormiy.
%: %
1 |Cnnowsble 6anku v cxartbie aneMeHTsl pepm nepexkpouiTvii 0,9
noa3anamu Tearpos, knyboe, kMHOTeaTpos, Noa TpubyHamu,
NoA NOMELLEHWAMMU MarasmHOB, KHUIOXPaHWNWLY ¥ aPXVBOB
M T.N. NpU BECe nepexpbiThii, pasHom nnu Gonsiem epe-
MEHHOI Harpy3kv
2 |KonoHHb! OOGLIECTBEHHLIX 3AaHMit U ONOP BOAOHANOPHLIX 0,95
Gawen
3 |Cxarbie OCHOBHBLIE 3NEMEHTh! (KPOME ONOPHbLIX) PeLUeTKH 0,8
COCTABHOro TaBPOBOIro CEYEHWUN M3 YronkoB CBapHbixX hepm
NOKPLITUIA U NepexkpuiTHii (HanpyvMep, CTPONWIBHBIX W
aHanorvyHeix M pepm) npm rmbrkoctm > 60
4 |CnnowHsble 6anku npm pacyerax Ha obLyyi0 yCTONYMBOCTL 0,95
npug,<1,0
5 |3arsxku, Tarv, OTTAXKKW, NOABECKK, BLINONHEHHBIE N3 NPO- 0,9
KaTHOM CTanm
6 |OneMeHTbl CTEePXHEeBLIX KOHCTPYKUMIA NOKPLITMIA U nepe-
KPbiTWiA:
a) cxarble (32 UCKMIOYEHNEM 3aMKHY ThIX TPYGYATHIX CeNEeHWIA) 0,95
Npv pacyerax Ha yCToOMYMBOCTb
6) pacTaHyTLIE B CBAPHBIX KOHCTPYKLMSX 0,95
B) PACTHAHYTHIE, CXAThIe, 2 TAKXE CThIKOBLIE HaKnanku B 6on- 1,05
TOBbIX KOHCTPYKLUMAX (KPOME KOHCTPYKLMIA Ha BbICOKONPOY-
Hbix 60NnTax) ua cTanvm ¢ npeaenom TexysecTn no 440 MiNa,
HECYILUMX CTaTUYECKYIO Harpy3Kky, NPy pacyeTax Ha NPOYHOCTL
Mpoaonwewne Tabn. 2
g 5 5 h [b I s [ t ]r CnpaeouHbie BenuYMHb AN oCedH :
£ (28|88 2 A = i o | %
AR E ow? '
H %E - “E MM xr/m §
° H E = Iz, Wr in Sr, In Iy
3
H 5 g E ot | et | em e’ | omt ::; cm H
Hopmaneusie asyrasps B
2351 [C245, |240(2450)| 230 {110|56 | 9 123291 | 2996 | 260,5 | 9,54 | 147,2 | 200,3 | 364 | 2,47 | 25,8 | 2351
2661 |C255, |250(2550)| 258 |120| 58 | 8,5 {12| 3562 | 4024 | 312,0 | 10,63 | 1766 | 2456 | 40,9 | 2,63 | 28,0 | 2651
3061 |C285, |280(2850)| 296 (140| 5,8 | 8,5 |15]| 41,92 | 6328 | 427,0 | 12,29 | 240,0 | 390,0 | 55,7 | 3,05 | 32,9 | 3061
3561 |C345-3, | 335(3400) | 346 {155/ 6,2 | 8,5 |18} 49,53 | 10060 | 581,0 | 14,25 | 3286 | 5296 | 68,3 | 3,27 | 38,9 | 3551
C345-4, | 335(3400)
C375-3 | 365(3700)
3562 |C245, |240(2450)| 349 [155| 6,5 | 10,0 | 18] 55,17 | 11550 | 662,2 | 14,47 | 373,0 | 6229 | 80,4 | 3,36 | 43,3 | 3562
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Tabmya 7.4
Npenensubie NPOrMbsl B COOTBETCTEBMM C SCTETUKO-NCUXONOTUYECKMMMN
TpeGosanmamu (usanevenue us tabn. 19 CHul 2.01.07-85%)

Nponer |, | Npeaenstsie npormbn Harpysxu, xotopsie Heo6xoaumo
M f. NPMHUMAaTL Ana onpeenexHus nporuba
<1 /120
— Pacyersenyr
=3 1150 No HOPMaTUBHOMY 3HAYEHWIO NOCTORHHBIX
=6 1/200 W BPEMEHHBIX [/IUTENbHbIX HAarpy3oK
1=24(12) 17250
1>36(24) 1/300

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

[TonoOpath ceueHue nepeBsSIHHON OalKu sl MepeKkpbIThs MarasuHa. CocTaB
NepeKphITUs (YCIOBHO) JJIsl CPABHEHHSI C pACUETOM CTaJIbHOW OalKK OCTaBJISIEM IO
nauHbM 3anaun 7 Ilpaktuueckoii paGoter Ne 2. Harpyska nHa 1 M? mepekpbiTus
Q" nepexporrns;  O"noxpwrns B3TH M3 Tabmuubl 1. Kosdduument HanexHOCTH 110
oTrBeTcTBeHHOCTH Y, = 0,95. Jlnmuna rpy3oBoit miomanu Ly, = 6 M. Onupanue
OaJIK{ BBITIOTHSEM Ha MIIBICTPY U JEPEBIHHYIO KOJIOHHY (puc. 7.73).

! 4500

Pwuc. 7.73. Cxema ornvparns 6anku

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

Onepexpurms 10,43 10,64 10,52 10,67

Sazlaqy Pe€IIUTb B COOTBETCTBUU C IPUMEPOM 7.2

Ilpumep 7.2. [MonoOpars ceueHue nepeBIHHOM OanKu 1151 epeKphi-
THUsl marasuHa. CocTas 1epeKphiTHst (YCJIOBHO) JUISI CPaBHEHUS C pac-
4YeTOM CTalibHO# OaJIku ocTaBnsieM 1o IaHHBIM npuMepa 3.7. Harpys-
Ka Ha | M’ EPEKPHITUS Gleperpumin = 9,08 KI18; Greperpuemun = 10,58 KT a.

KoaddUiLMEHT HaNeXHOCTH 10 OTBETCTBEHHOCTH Y, = 0,95. [lnHa rpy-
30BO# Iowamy k, = 6 M. Onupanue 6anku BHIIONHAEM Ha MHJSICTPY
1 IEPEBSIHHYIO KOJIOHHY (puc. 7.73).

Pewenue.

1. TlpenBaputenbHO mNpHHMMaeM coOCTBEHHBII Bec Oanku
Zeaman= 0,35 KH/M; v, = 1,1; pacyeTHas Harpy3ka OT cOOCTBEHHOTO Beca
GATKHM Le...... = Boamanly = 0,35+ 1,1 = 0,39 kH/M.

2. CobupaeM Harpy3Ky Ha IOroHHblii MeTp 6ajIKu ¢ y4eToM ee cob-
CTBEHHOIO Beca:

q= Q:;cpacpuanp + ggmm =9,08- 6+ 0,35= 54,83 KH/M;

9= Goepespurnshy + Boamn = 10,58 -6 + 0,39 = 63,87 kH/m;

pacyeTHasi Harpyska ¢ yueToMm KoadduimeHTa HaIeXkKHOCTH IO OT-
BETCTBEHHOCTH ¥, = 0,95:

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

3. PacyeTHast cxeMa 6allky — aHa/IoOTMYHa pacyeTHOM CXeMe CTATTBHOIN
6asku B npuMepe 7.1 (cM. puc. 7.72), TONBKO u3MeHWIach pacyeTHas!
JUTMHa 3a CYET ApYTrMX YCJIOBMIA onUpaHus; pacyeTHas IUIMHa Oanku

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

4. OnpepeisieM MaKCUMAJTBHYIO NONEPEYHYIO CHTY U MaKCHMalTb-
HBI U3rubaroIvii MOMEHT:

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

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

5. IlpyHrMaeM NOPOIY ¥ COPT APEBECHHB — COCHA, copT 1-if; TeM-
NepaTypHO-BIIaXXKHOCTHHIE YCJIOBHS 3KCILTyaTtaumu — A2, koadduum-
eHT ycnosusi pabotu m, = 1,0 (cMm. Tabn. 1, 5 CHull 11-25-80).

6. IlpensaputenbHO NMPUHUMaEM, YTO pa3sMepHl cedeHusi OyayT
Gonee 13 cm, U onpenensieM pacyeTHOE COINPOTHBIEHHE U3rHOy
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R, =16 MIla = 1,6 kH/cM% pacueTHOE CONPOTHBIIEHHE CKATBIBAHHIO
R.. = 1,8 MIla=0,18 xH/cM? (Tabn. 2.4).

7. OnpenensieM TpeGyeMblii MOMEHT COINPOTUBIIEHUS:

W,= M/R,=13126/1,6 = 8203,75 cMm’.

8. INpunsiB LMpuHy 6anku b= 22 cMm, onpenensieM TpedbyeMyIo Bbi-

coTy OaNKu:
_|6W,  16-8203,75
h-\[ TS ) =47,3 cMm.

Boison. IlonyyeHHBIEe pa3Mepbl He COOTBETCTBYIOT pa3MepaM LieJTb-
HBIX JIepeBSHHBIX 6a10K, MCNoNb3yeMbIX B cTpouTenscTBe. Clienosa-
TEJIBHO, pPacyeT MOKa3bIBAET, YTO HAIPy3Ka Ha OaJIKy NMepeKphITHS Ype3-
MepHo Sonbluas. JlepeBsiHHbIE 6aJIK1 U3 LIETbHOM IPEeBECHHBI HE TpeJi-
Ha3HaYeHHI U151 paboTHI ¢ TaKoi rpy3oBoii miowmansio (I, = 6 M) u wis
nofiepXaHus xeJie300eToHHBIX IJIMT. Banky nonyyeHHbIX 10 pacue-
TY pasMepoOB MOXHO BBITTIOJTHUTh TOJILKO KJIEEHOM, HO M Takasl 6ajika
HE TpeaHa3sHayYeHa IS NMoANEPXaHUs Xene300eTOHHBIX TUTUT, TIPUHS-
THIX B KOHCTPYKLIMM NMEPEKPHITHUA 10 TpuMepy 3.7, naHHBIE KOTOPOTO
UCTIO/TB30BAJIMCH 151 pacyeTa.

3agaua Ne 2
[TonoOpath ceueHue epeBsIHHON OaIKKU MEPEKPHITUS KUJIOTO J0Ma; CXema

onupanus Oanok— puc. 7.74. Illar Gamok a = 1,2 m. Harpyska ma 1 w2
nepeKPBITUS [ nepexprrrus;  noxpwmas B3Th U3 TaOuIBl 1. BpemenHast Harpy3ka Ha
nepekpeiTie kBaptup (T1adn. 3.3): momnoe 3HadueHue P"=1,5 klla; moHMKeHHOE

3HAYEHUE p"1 = 0,3 x[la. /ImmHa rpy30Bo#i 1101114 paBHA mary 0anok:
Lp=1,2m.
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
0" nepexprrris 3,7 3,9 3,4 3,2
Onepexprrris 4,58 4,62 4,41 4,37
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Puc. 7.74.

3amavy peliuTh B COOTBETCTBHM € IpUMepom 7.3

IIpumep 7.3. IlonoGpats ceueHue nepeBIHHOM OaKH 1€ peKpLITHS
XHWJioro noMa; cxema onupaHusi 6anok — puc. 7.74. lllar 6anok
a=1,2m. Harpyska Ha 1 M’ NMEPEKPHITHA G cperpums = 3,5 KIla;
Goepexpurns = 4,48 KIla. BpeMenHas Harpy3ska Ha niepeKpbiTHE KBapTHD
(Tabn. 3.3): nonHoe 3Hayenue p' = 1,5 klla; noHuXeHHOE 3HaYEHHE
¢ = 0,3 xI1a. liiHa rpy3oBoii ionamm pasHa wary 6anok: Lo = 1,2 m.

1
gy = S

O}‘;f._.;...._._-_._ :
1 T’a # Lz ., 1= 5000 MM
*

Puc. 7.74. K npumepy 7.3.

Pewenue.

1. IlpenBapuTenibHO NpUHKMaeM COOCTBEHHBII BeC OIHOro MeTpa

6anku g, = 0,25 kH/M; v=1,1;

Boanan = oama¥y= 0,25- 1,1 =0,275 kH/m;

2. Cobupaem Harpy3Ky Ha NoroHHbIi MeTp 6aJIKm ¢ y4eToM ee cob-
CTBEHHOIO Beca:

q' = Grepexprernalip T Boaman = 3,5+ 1,2 + 0,25 = 4,45 kH/m;

9= Grepesprrnshipt Boaman = 4,48 1,2+ 0,275 = 5,65 xH/m.

C yuerom ko3dduiLIMEeHTa HAJEXHOCTH MO OTBETCTBEHHOCTH
Y. = 0,95 (nns xwuiioro noma) pacyeTHasi Harpy3ka Ha IMOTOHHBII METP
6asnku paBHa ¢=5,65-0,95=15.37 kH/m.

I i "
s =15 2 !I: 180 180 ' 20
yry.
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3. PacuyetHas ymHa 6anku 4, = 5000 — 40 — 180/2 — 180/2 = 4780 Mm.

4. YyuThiBasi, YTO pacyeTHas cxeMa 6anky aHaJloriyHa pacyeTHOMN
cxeMme npumepa 7.1, onpenensieM MakCMMaIbHEBIE 3HaYE€HUs ronepey-
HO#M CHMJIBI M M3rubaronero MOMeHTa:

0=4ql,/2=5,37-4,78/2 = 12,83 xH;

M=ql;/8=5,37-4,78"/8 = 15 34 KH ‘M.

5. IlpunuMaem nopony apeBecHHbI — Keap cubupckumii; copr 2-i;
TEMIIEPaTypPHO-BJIaXHOCTHBIE YCNIOBUS 3KcruTyaTaumu — A2, koxbhu-
LMeHT ycsioBus pabotw m, = 1,0 (cM. Tabn. 1.5 CHuII 11-25-80); npen-
BapUTEJIBHO NMPHHMMAaeM, YTO pa3Mepsl ceyeHus OymyT 6onee 13 cM,
U ofpenensieM pacyeTHOe cornpoTHBieHue u3ruby R,=15 Mlla=
= 1,5 kH/cM%; pacyeTHOE conpoTHRieHN e cKanbBanmio R, = 1,6 MINa=
=0,16 xH/cMm? (1abn. 2.4); no 1abn. 2.5 onpenensieM nepexomHoi
Ko3(hhULIMEHT OT peBECHHBI COCHBI, €JTH K ipeBecuHe kenpa m,, = 0,9.

PacyeTtHsie conpoTuBieHUs ¢ yueToM KoahduLIMEHTa m,, paBHbI:

R,=15-0,9=13,5 MIla = 1,35 kH/cM%;

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

6. OnpenensieM TpeOyeMblii MOMEHT CONPOTHBJIEHMS,

W,= M/R, = 1534/1,35=1136,3 cm’.

7. Ilpunsas mmpuHy 6anku b= 15 cM, onpenensieM TpeGyeMyio BbI-
coty banku:

JGW (6- 11363

=21,32 cMm.

l'IpuHuMaeM ceyeHue OakM ¢ y4eToM pa3MepoB, PEKOMEHIYEMbIX
coprameHToM nuwiomarepuanos (Ipwnoxenue 2): b= 15 cMm; h=22,5 cm.

8. Ilpouzeodum npoeepky npuHamozo ceqeHus:

a) onpezensieM (haKkTUUECKHE 3HAYEHHS: MOMEHTa CONPOTUBIIEHHS,
CTaTU4ECKOro MOMEHTa MHEPLIMM U MOMeHTa MHepLIMK Ganku (Tabun. 5.2):

po B BBTF
6 6
s,=0,5bh"_05 15.22,5-223 _ 9492 cap;
15225 .
I = VIS =14238,3 cm?;
6) MpoBepsieM MPOYHOCTH 0 HOPMATBHBIM HANPSKEHHSIM:
M 153 . N
o= —1265,6—1’21 KH/cm2< R =1,35 kH/cM?;

x
B) INpOBEPsieM ITPOYHOCTD IO KaCaTeJIbHBIM HAlIPpSKEHHUAM:

0S, 12,83-944,2
== 2~ =0,057 2 =0,144 kH / cMm2.
T I.b 14238315 57 xkH/cM?< R, =0,144 kH /cm
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ITpouyHOCTHL MO HOPMANILHBIM U KacaTeJIbHbIM HaITpsXKEHUSIM obec-
rneyeHa;

r) npoBepsieM Nnporudwi:

st npoBepku NMporuboB HEOOGXOOMMO 3HATh MOLYJIb YIPYTIOCTH
IpeBECHHEI BIoNb Bosiokon: E= 10 000 MITa = 1000 kH/cM%; nporu6
MO0 KOHCTPYKTHBHBIM TpeOOBaHUSIM ONpEneIsieTcs: OT AEHCTBUSI BCEM
HOPMaTUBHOM Harpy3kH, neicTeylomeit Ha 6anky, ¢" = 0,0445 xkH/cM;

® onpedensem npozub. no KOHCMPYKmueHbiM mpeboeaHusm:

~_Sq'ly _5-0,0445-478¢
384EI_ 384-1000-14 238,3
npenesbHbINA Mporub rno KOHCTPYKTHBHBIM TpeboBaHMaAM (Tabu1. 7.2)
£,=1/150 = 500/150=3,3 cm; f= 2,12 cM < f,= 3,3 cM — niporu6 Gan-
KU B rpezesiax HOpMBI;
@ npozub no scmemuKo-ncuxono2u¥ecKum mpeboeanusm onpenensieT-
Csl OT NEUCTBUS JUTMTENIbHON Harpy3ku (IMOCTOSIHHOM M BPEMEHHOM
JUIMTEJIbHOM HarPY3KH) §f = Ghepexprcrushp — P hp + Pl + 8oanan = 3,5+ 1,2 -
-1,5-1,2+0,3-1,2+0,25=3,01 xkH/m=0,0301 xH/cm;

/e 5¢/ly _ _5-0,0301-478"
384FEI_ 384-1000-14238,3
INpenenbHbiii nporud onpenesisieM ¢ y4eTOM WHTEPIIONSLMH, AJIs]
IJMHBI 6anku S M (Tabn. 7.4) f, = I/183 = 500/183 = 2,73 cm.
f=1,43 cm < f,=2,73cm — nporu6 6aiku B npenesiax HOpMBI.
Bbmon. nanumaeM 6anky ceyenueM 15%22.5 cm u3 xe,upa cubup-
CKOrO, Ip€BeCHHAa BTOPOTO COpPTAa.

=212 cMm.

=1,43 cMm.

Cnucok auTepaTyphl:
CetxoB B.U., Cepoun E.I1. Ctpoutenbubie KoHCTpYKIHH 2005T.
[Tpunoxenus
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Tabnuua 1

TemnepatypHo- MakcumansbHas BNaXHOCTL APeBeCHHbl
BNAXHOCTHbIE ANA KOHCTPYKUMN %
XapakrepucTika yCNnoBWi IKCnnyaTauumn
KOHCTPYKUWIA
Ycnosusa u3 KneeHon u3 HekneeHon
3akcnnyarauuu ap | ap bl
BHYTpY  oTannueBaemblx  NOMELIEHWA  npu
Ttemnepatype no 35° C, oTHocuTenbHOU
BNAXHOCTU BO3ayXa
Al ‘ o 60% 9 20
A2 Ceeiwe 60 go 75% 12 20
A3 ‘ Ceblwe 75 po 95% 15 20
BHyTpyu HeoTannueaembIx NOMeLLEHUIA
B1 B cyxo# sone 9 20
B2 B HopmanksHo# 3oHe 12 20
Tabnuua 5
Ycnoeua akcnnyarauuu (no Tabn. Koadppuuyment Ycnoeusa 3kcnnyarauuu (no Taén. Koadduumenr
1) myg 1) my
A1, A2, B1, B2 1 B2,B3,T1 0,85
A3, B3, B1 0.9 r2,r3 0,75
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Tabmmua 2.4
Wasnevyenne w3 tabn. 3 CHull I1-25-80

PacueTtHnie
HanpsxeHHOe COCTORHUe O6Gosnavyenne | conpotuanexnns, MMa,
W XapaKTepUCTUKH SNIEMEHTOB ANS COPTOB APEBECHHbI
1 2 3
1. Uarmb, cxarme u cMaTHE BAONb
BOJIOKOH:
2) aneMeHTb! NPAMOYTONBHONo R., R., R.. 14 13 8,5
ceyeHun (3a NCKNIoYeHnem
YKa3aHHbIX B NOANYHKTAX «O», «B»)
BbICOTOI o S0 cMm
6) anemeHTL! NPAMOYTONBHOro R., R, Reu 15 14 10
CeYeHUA WHPUHOHK cebiwe 11-13¢cm
B) 3NeMEeHTb! NPAMOYTIONbLHOro R, Re, R.. 16 15 1
CeyeHuns LUIMPUHO#A cebile 13 cM npu
BblCOTE Ce4eHus cBbile 13-50¢cMm
) 8aneMeHTbI U3 KPYT NbiX R., R, R.. - 16 10
necomarepvanos 6e3 Bpe3ok B
PacyeTHOM CEYEeHUN
2. PacTaxeHne BAO/b BONOKOH:
a) HeKJIeeHbIe NEeMEHTb! R, 10 7 -
6) kneexble aN1eMeHTL! R, 12 9 -
3. Cxarve n cmaTme no Bceit Repo, Ruuso 1,8 1,8 1,8
NNoLaan NONePeK BONOKOH
4. CxanbiBaHvie BAONb BONIOKOH:
a) npy narnbe HeKNeeHbIX aNeMEeHTOB R.. 1,8 1,6 1,6
6) npn narnbe KNeeHsIX aNeMEeHTOB R.. 1,6 1,5 1,5
Ta6n. 4 CHull 11-25-80
Tabmmya 2.5
Koadpduumentm, ans
PacueTHBIX
CONPOTUBNEHWHA
a
>5d
eg® (o=
Eod [T 9
Apesecusie nopoas 22" | &e s
gt |38 5| §
a B oY
3 P  w - < 4.3
50T |ee:| §
XE*o | =2 ]
FQx | gET o
oE2 | %2
®mg | OF
[-% * =
o
XBOitHble
1. JlucTeeHHnLa, KDOME eBPONEItCKOi M ANOHCKOIA 1,2 1,2 1
2. Kegp cnbupckuii, kpome KpacHOApPCKOro kpas 0,9 0,9 0,9
3. Keap KpacHORpPCKOro kpas, CoCHa BeiiMyToBa 0,65 0,65 0,65
4. nma 0 1] 8 1] 8 0 . 8
TeepAable NMCTBEHHbIE
5. y6 1,3 2 1,3
6. ficeHs, xneH, rpab 1,3 2 1,6
7. Axaumn 1,5 2,2 1,8
8. Bepeaa, 6yx 1.1 1,6 1,3
9. Bsaa, unem 1 1,6
Msarkve nmcTBeHHbIe
10. Onexa, nuna, ocvHa, ToNonbL 0,8 1 0,8




Tabmya 1. PexoMexayemsblii COPTaMeHT NMWIOMAaTEepHanos AR AepeBaHHbIX

MpunoxeHwue 2

xoHCTPyxuwii no NOCT 244454-80

Tomusma, LWinpusa, MM
M 100 125 150 175 200 225 250
19 100 125 150 - - - -
22 100 125 150 175 200 225 -
25 100 125 150 175 200 225 -
32 100 125 150 175 200 225 -
40 100 125 150 175 200 225 -
44 100 125 150 175 200 225 -
50 100 125 150 175 200 225 250
60 100 125 150 175 200 225 250
75 100 125 150 175 200 225 250
100 100 125 150 175 200 225 250
125 100 125 150 175 200 225 250
150 100 125 150 175 200 225 250
175 - - - 175 200 225 250
200 - - - - 200 225 250
250 - - - - - - 250
Tabnmuya 5.2
Dopmynbl AR ONPEfeNeHUs XapaKTepuCcTUK CeveHuit
x ‘/v_i/x x - x:;%)zx x”%\'“g
cwene "Uf <|| A | G |
snemewta| T V! y: [ d L
| b l_”l Jﬁl D’
A bh bh =D D’ _nd?
& B 4
L | v D | xD'_xd'
12 12 64 64 64
I > L | =D sdt
12 12 64 64 64
[ 0,289 0,289 0,25D O,ZSJDTJZ
iy 0,289b 0,289b 0,25D 0,25JD% —d?
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Tabmya 7.4
Npenensubie NPOruGsl B COOTBETCTEBMM C SCTETHKO-NCUXONOrMNECKUMMN
Tpebopanmnamu (usanevenme us tabn. 19 CHul 2.01.07-85%)

Nponetl, | Npepensusie npornbn: Harpysxu, xoTopbie Heo6xonmmo
M f. NPMHUMaTL nn onpeaenexHns nporunba
<1 /120 ' 1
= PacuyersenyTt
=3 1150 NO HOPMATUBHOMY 3HAYEHUIO NOCTORHHbIX
I=6 1/200 W BPEMEHHBIX /TUTENbHbIX HAarpy3oK
1=24(12) 1/250
1>36(24) 1 /300

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

Ha xenezo0eToHHyto 0ayiky AeWCTBYET M3rHOaromuii MOMEHT M B3SITh MO
tabnuue 1 ams cBoero Bapuanta. OnpenenuTs TpeOyemMyro IIONMIalb MPOA0JIbHOM
paboueil apMaTypbl U MPOU3BECTH KOHCTpyHpOBaHUE cedeHus Oayku. [IpuHsTHI
CJIEIyIONTME MaTepuaibl: OETOH TsDKEINbIN Kilacca B3SITh MO Tabiuie 1 U3 CBOEro

BapUaHTa

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
U3TUOAIOIIN T 145 135 158 165
MOMeHT M kH
M
Knacc 6erona | B25 B35 B25 B35

KoaddpuumeHT ycsioBus paboTs y, = 0,9; npononpHas paboyas apMma-

Typa xiacca A-III; nns nonepeuHoit apmaTypsl NpuHAT Kiacc Bp-1;
MOHTaxHas apMatypa kiacca A-III. Ceuenue 6anku — cm. puc. 7.75.

3agauyy pemIuTh B COOTBETCTBHH C MpuMepoM 7.4
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Ilpumep 7.4. Ha xene3obeToHHyio 6anky neiicTByeT uarnbarommii
MomeHT M= 150 kH - M. Onpenesmts TpeGyeMylo rutomans Npoaoib-
HOM paboyeit apMaTypsl ¥ NMPOM3BECTH KOHCTPYMPOBAHUE CEYEHMUS
Ganku. INpuHaTH cnenyoive Marepyansl: 6¢TOH TsDKenbIi Kitacca B30;
KoagpduLMeHT yenoBusi paboThl vy, = 0,9; npononpHas pabouas apMa-

Typa knacca A-III; ans nonepeuHoii apmMaTypsl npyHAT Kiacc Bp-1;
MOHTaxHas apMmatypa kiacca A-III. Ceyenue 6anku — cMm. puc. 7.75.

4
=
-
< &
|
-~
P
A~
A:{ ’fb=200m1

Puc. 7.75. Ceverme Ganku — Kk npyumepy 7.4
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Pewenue.

1. OnpenensieM pacyeTHYIO NPHU3MEHHYIO NMPOYHOCTH OeTOHa
R,= 17,0 MIla (Tabx. 2.6).

2. OnpenensieM pacyeTHOE CONMPOTHRIIEHHWE apMaTypHI; IUIsl AMaMeT-
pos ot 10 1o 40 mm

R, = 365 MITa = 36,5 xH/cm? (Ta6x. 2.8).

3. 3agaeMcs BETMMUHOIN @ — pacCTOSTHUEM OT LIEHTpa TSXXECTH ap-
MaTypHl 10 KpaiftHero pacTsiHyToro BoJIOKHa 6eToHa (BEJTMYMHY @ MOX-
HO NpUHUMATE 3—4 CM NP OJTHOPSITHOM PacCITONIOXEHHUH CTEPXHEI B
Kapkace U 6osblie npu ByXpsIHOM), NPUHUMaeM a =4 CM.

4. OnpenensieM pabouyio Beicoty 6anku hy: hy=h—a=50-4=46 cm;

" 5. Haxonum 3HayeHue KoadduimeHTa A,

Bt e UL i

Rv..bh" 1,7-0,9-20-46?

Ay=0,232 < Ajz= 0,413 (cm. Tabn. 7.6); koapdULMEHT A, MEHBLLIE

rpaHUYHOIO 3HAYEHUS, CJIENOBATEJIBHO, U3MEHATH ceyeHHe Oanku He

Tpebyercs.

6. Ilo Tabn. 7.5 HaxonuM 3HaYeHue KOAPPULIMEHTOB &. 1); Omnkaii-
Lee 3HayeHue koahduimenTa 4, B Tabnuie pasHo 0,236, no HeMy
onpenesisieM 3Ha4eHUst koaddpuimeHTos: § =0,27; n=0,865.

7. Haxonum TpebyeMyio niomanas apMaTyphl:

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

8. 3amaeMcst KOMYECTBOM cTepXHeit paboyeit apmatypsl. ITpy KoH-
CTpYMpOBaHUH GAJIKM pa3pellieHO CTaBUTh CTEPXHU B OJIMH WK B IBa
psiZa no BLICOTE KapKaca, npu mmpuHe 6aiku 200 MM MOXHO ycTa-

HOBUTH JIBa UJTW TPH KapKaca B CEYEHHUH; COOTBETCTBEHHO KOJIMYECTBO
pabo4mX NMponoONbHBIX CTEPXHeH MOXeT ObITh 2, 3, 4 unu 6 (puc. 7.76).

1gno

Puc. 7.76. BapuaHTsl apmupoBaHmus Gamm — K npuMmepy 7.4

=10,33 cMm=.

A _
43, =
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IMo pacuety Tpebyemasi romanb ceserust apMatypsl A, = 10,33 cM?,
PacCMOTPMM BapHaHTBhl apMUPOBAaHMUs (CM. COPTaAMEHT apMaTypHl,
Ipunoxenue 3):

e NpUHUMaeM 2 cTepXHs paboyeii NponoJbBHOH apMaTypHl M onpe-
nensieM ux auaMerp (Haxonum Gonbluee Givxaiiluee 3HaYyeHUE TU10-
mam — 12,32 cm?, 270t NIO1aAM COOTBETCTBYIOT 2 CTEPXHSI IMaMeT-
pom 28 MM);
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e juia 3 crepxueii (3222, A-II1, A,= 11,40 cm?);

® 11151 4 crepxHeit (4220, A-II1, A, = 12,56 cm?);

e 11151 6 cTepxHeit (6216, A-IT1, A, = 12,06 cm?).

M3 BOBMOXHBIX BAPMAHTOB apMUpOBaHusi HauboJiee ONTUMAJIbHBEIM
C TOYKHM 3peHHUs pacxoia apMaTyphl ABJISIETCS BAPHAHT C TPEMsI CTep-
XHsAMM (MEHBIlE BCEro ruionaab ceyeHus1 apMatypsl). [IpuHnMaem
apmMupoBaHue: 3 ctepxHs, @22, A-111, A,= 11,40 cm>

9. IpoBepsieM NPOLIEHT apMHUPOBAHUS L.

'»l:i'lm =&4_Q..lm=l,24%'

bh, 20-46

IMpoueHT apmMupoBaHus 6osblIE MUHUMATBHOTO, paBHoro 0,05%;

10. Onpenensiem TpeGyeMyio oAb Ce4EHUS MOHTAXHBIX CTep-
xHeit: A, =0,14,=0,1- 11,4 = 1,14 cM? (110 copTaMeHTy apMaTypsl 611-
Xaifllee 3Ha4YCHKeE IUTOLAIM COOTBETCTBYET IMaMeTpy 7 MM, HO Takasi
apMarypa Bbinyckaetrcsi Tonsko Kiaccos B-II u Bp-11, koropeie He
NMPUMEHSIOTCS B KaYyeCTBEe HeHanpsiraemoii apMaTypsl), B KayecTse
MOHT2KHOI! NPONOJbHOI apMaTypsl puHuMaem 308 A-TIT, A, = 1,51 cm™

11. Onpenensiem nuaMeTp nornepeyHsIX crepxHeii d,,. 3 ycnosust
CBapMBaeMOCTH apMaTypm d,, = 0,25d,=0,25-22 =5,5 mm, cienosa-
TENIBHO, K NPONoJIbHOIH paboyeit apMmaType @22 MM MOXHO NPUBaApUTh
crepxeHb @6 mm. Tak Kak apmatypHasi npososioka Bp-I Beinyckaer-
cs nuaMerpamu 3, 4, 5 MM, a HaM Heob6xonuMm @6 MM, NpUHUMAEM
rnornepeyHyio apMarypy kiacca A-II1, nnomane ceyeHus nonepeyHoit
apmatyphl A,,= 0,86 cM? (rutoians cedeHust 3 NonepeyHbIX CTepXHeit
@6 MM, HaxonsLIMXCS B ceyeHuM 6anku, puc. 7.77).
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12. OnpenensieM 3auMTHBI coit GeToHa (KOTOpBIN Ha3HAYaeTCs
GoTpile IMamMeTpa CTepXHst U He MeHee 20 MM nipu BeicoTe 6anku 60ib-

e 250 MM), npuHUMaeM a;= 25 MM > d,= 22 MM.

13. OxoHYaTENBHO KOHCTPYMPYEM CedeHHe 3JIeMEHTa, CM. pyc. 7.77.

CoeMHUTENBHBIE CTEPXHHM 328, A-IIL, A= 1,15 o’
ycTanamnusaT yepes 0,51 M 7]
@6, A-ITI —
@6, A-1I1,
= <
A, = 0,86 cm? ! g
&
25 ls 3222, A-111,
200 A= 11,4 cn?

Puc. 7.77. ApmuposatHme 6anku — x npumepy 7.4

BriBoa. [11s apmMupoBaHus cedeHust banku npuHuMaeM: pabouyio
NMpoNoNIBHYIO apMatypy 3022, A-1II; MOHTaXHYIO NPONOIBHYIO apMa-

Typy 328, A-IIT; nonepeunyio apmatypy &6 A-III.

3agaua Ne 2

NwmeeTcs roToBas xene3o0eToHHas 6anka (puc. 7.78).

HeoOGxomumo  ompenenuTh HECYIIYI0  CIIOCOOHOCTh  Oaliku, T.€.,

Kakou

U3rubaroMii MOMEHT OHa CIOCOOHA BhIIEpkKaTh. MaTepHuasibl: OSTOH TSHKEINbIN

knacca B30; xodpduuuent Ve = 0,9; mpomosibHas pabodas apmarypa

kimacca A-l11.

3amavy pemnT no npumepy 7.5.
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IIpumep 7.5. Umeetcs roroBast xene3oberonnas 6banka (puc. 7.78).
HeobGxonuMo onpenenuTs Hecylyto crnocobHocTs 6asiku, T.€., Kakoi
u3rubaionmit MOMeHT oHa crocobHa BeliepxaTh. Matepuansi: 6eToH
Tskeblif Knacca B25; koadduument vy, = 0,9; npoponbHas paboyas
apmaTtypa knacca A-I1.

Pewenue.

1. Onpenensiem pabo4yio BEICOTY 3/IEMEHTA:

hy=h-a=35-6,25=28,75 cm.

2. HaxopuM pacyeTHOe CONpOTHURIEHHE apMaTyphl ¥ IIPU3MEHHYIO
NPOYHOCTH OeTOHA:

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

3. Io copramenTy apmatypsl (ITpunoxenue 3) HaxonuM TUIOLAb
FIONEpPeYHOro ceYeHUs NPONONBHBIX CTEPXHe: 2025, A, = 9,82 cM’.

-
81 g
N al
2225, A-11
100 |,

Puc. 7.78. Apmuposarmne Gankm — x npuwmepy 7.5

4. Haxonum 3HayeHMe KoadduiimeHTa &:

__RA 2898 ...
F"R,,y,,,bh, 1,45-0,9-10-28,75

3uayenue Ko3ddunmenta § = 0,73, yro Gonblie npaHUYHOIO 3HA-

yeHus &= 0,68 (Tabn. 7.6), cnenoBareNbHO, B 3JIeMEHTE U3JTHILIEK ap-
MaTyphl; NIPUHUMaeM 3HayeHue KoadduimenTa § =7 ;= 0,68, Tak KaK
KO3(PUILIMEHT HE MOXET OBITH DOJTBLLIE rPAHUYHOIO 3HAYECHMS;

5. ITo npuHsiTOMY 3Ha4YeHHIO KO3 dHUILIMEHTa & onpenessieM 3Ha-
yeHue koadduimenra A4, (tabn. 7.5): A,=0,449.

6. Onpenensiem u3rubaroMit MOMEHT, KOTOPBIi MOXET BBIIEPXHU-
Barh banka:

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

BeuiBoa. banka criocobHa Beiepxath usrubarwonmit MOMEHT
M=48,43 xH - m.
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3ajgaua Ne 3
[TonoOpatre apmarypy OajKd, BBIIIOJIHHTh KOHCTPYHPOBAHHE €€ HOPMAJILHOTO

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

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

IMpumep 7.6. TTonoGpars apmatypy 6aJIK1, BHINIOJIHUTE KOHCTPYHPO-
BaHMe ee HOPMAJTBHOIO ceyeHust. Ha 6anky neiictByer uarubaroimit Mo-

meHT M = 140 xH-m. Marepuansr: 6eToH tspkensiit B15, koadhduimenT
Y = 0,9; apmatypa knacca A-III. Ceyenue 6anku naHo Ha puc. 7.79.

Pewerue.

1. BeinuchIBaeéM NPOYHOCTHBIE XapaKTEPUCTUKU OETOHa U apMaTyphbl:
R,= 8,50 MIa=0,85 kH/cm?; R = 365 MIa = 36,5 kH/cM? (Tabn. 2.6, 2.8).

2. Ilpennonaras, 4yTo apMarypa OyaeT yCraHOBJIeHa B 1Ba psijia U
PacCTOsSIHUE MEXIY OCSIMU CTepXHeif paBHO 60 MM, NpuHKMMaeM Be-
muymHy a = 8,0 cM (LIEHTP TSKeCTH apMaTyphl PAacliOJIOXeH BHILIIE, YeM
MpU ONHOPSIAHOM PACIIOIOXEHUM apMaTyphl); orpenesiem pabouyro
BeIcOTY Ganku: hy=h—-a=80-8=72 cm.

I: 300 ’lc §J

k %

Ml‘

Puc. 7.79. Ceyerne bGamu — K npumepy 7.6

<
v
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3. YcraHaBMBaeM pacyeTHbBIN Cydyail TaBpOBBIX 3JIEMEHTOB:

M}-: Rb'ybzb;-h'j(ho — O,Sh;-) = 0,85 . 0,9’30 . 15 . (72 = 0,5 - 15) =
=22204,13 kH-cwMm;

M=14 000 kH-cm < M;=22204,13 kH - cM — uMeem NepBBIii cITy-
Yyaii pacuera.

4. Onpenensiem KO3hPULIMEHT A

K M 14000
Ry,bh:  0,85-0,9-30-722

5. OnpenensieM ko3ddunmenT 1 (Tabn. 7.5): n=0,935.
6. Haxonum tpebyeMylo riomans ceueHUs: apMaTyphl:

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

3neck M ganee rJjomanb ce4yeHUs apMatypsl npuHuMaeM no Ipu-
JIOXEHUIO 3.

IMpunumaem 4214, A, = 6,16 cM?%; muaMeTp norepeYHbIX CTEPXHe#
C y4eToM ycnoBuii ceapuBaemoctv d,, = 0,25 d, = 0,25- 14 = 3,5 MM, npu-
HuMaeM @4, Bp-I; MoHTaxHbie crepxtn A, =0,14.=0,1- 6,16 = 0,616 cm?;
npuHuMaem 2038, A-111, A, = 1,01 cM%; Ha3HaYaeM 3alMTHBIN cloii GeTo-
Ha 20 MM, paccTosiHME MEXILY LiEHTpaMH pabo4yuX cTepXHeil B KapKace
npuHUMaeM 60 MM, yTo obGecneurBaeT cBODOIHBIHM MPOXOJ KPYITHOI'O 3a-
NOJTHUTENS GETOHA MEXITY CTEPXHAMM apMaTypbl U HE NMPUBOIIMT K pac-
cnoeHu1o 6eroHHOI cMecu. Tpu npoekTMpoBaHKK GANTKU BBISICHWIOCH, YTO
(hakTMyecKoe 3HaYeHHe BEJIMYMHBI @ MEHBLLE MPUHSTOIO MPU pacyeTe.
PaccrosiHue oT KpaifHero pacTsiHyToro BoJIOKHa 6eTOHa 710 LIEHTpa TSDKeC-
™ apMmartypsl a=20+ 14/2 + 60/2 = 57 mM, B pacuyere npuHATO 80 MMm;
Nnoj1I00HOE HeCOBIa/IeHHE NOMYCTUMO, TaK KaK MIET B 3arac NMPOYHOCTH.

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

=5,7 cM?
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ITpu BeicoTe 6anku 6onee 700 MM Ha ee GOKOBBIX TpaHsIX HEOOXO-
JIMMO CTaBHUTh KOHCTPYKTHBHYIO NPOZIONBHYIO apMaTypy (cM. 1. 5.21
CHulII 2.03.01-84*).

ITnouane ceueHUsi KOHCTPYKTHBHBIX NMPOJIOJIBHEIX CTEpXHE#H y 60-
KOBBIX rpaHeit mpuHumaetcsi He meHee 0,1% nnoianu ceyerus 6ero-
Ha, MMEIOIIIETO pa3mep, PaBHBIi MO BHICOTE PACCTOSTHHIO MEXIY Npo-
JIOJIBHBIMH CTEPXHAMH (paboyuMH M KOHCTPYKTUBHBIMH), a 11O LLTUPH-
He — MOJIOBUHE LIMPUHBI pebpa 3/1eMeHTa; HaXoAUM Tutomanas 6eToHa,
NPUHUMAas BHICOTY, PaBHYIO PACCTOSTHMIO MEXIY NMPOAOJIbHBIMH CTEP-
XHAMM, — 35 cMm, nmpuny 10 cm (monoBuHa IMpUHH pebpa),
A=135-10=350 c™M*; npu 3TOM IUIOMANE KOHCTPYKTUBHBIX CTEPXHEit
noikHa 6uiTe paBHa 0,001 - 350 = 0,35 cm%, npunmmMaem 226, A-I11, nio-
mansio 0,57 cM’.

Certka 111 apMHUpOBaHMS NMOJIKM NMPUHUMAETCS U3 apMaTypHl KJlac-
ca Bp-1. lo noctaHoBKM B (pOpMy apMaTypHbIE€ CETKH U3rubalorcsi,
a nocJsie NOCTaHOBKY NPUBSI3LIBAIOTCS TOHKOI BA3aJIBHOM NMPOBOJIOKO#
K Kapkacam. [TpuHsiToe apMupOBaHHUe NnpeicTaBieHo Ha puc. 7.80.

300 . "
|/ cerka
[psu BeicoTe HarnGaemoro 71 /l
anemeHTa cebiue 700 MM /

CTePXHM C PACCTOATHHEM MEXIY
MPOIONBHEIMY CTEPXHAMU
no seicoTe He Gonee 400 mm

y 60KOBEIX rpaHeif cTaBsaTes s
KOHCTPYKTHBHBIE NIPOJIONBHEE K

50 LSO
7

=]

25

y HE
4214, A-II1 200

Puc.7.80. Apmuposarme Ganku — K npumepy 7.6

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

2005r.

[Tpunoxenus
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Tabnya 2.6

WUssnevenwe us tabn. 13 CHul 2.03.01-84*

PacyeTHnie conpoTuBnexus 6erona ana
npeaenbHbiX COCTORHMIA NnepBoii
Bup Berou rpynnsi R, u R, MNa,
CONPOTUBNEHUS npu knacce 6eTona
NO NPOYHOCTM Ha CXaTHe
B10 |B12,5{ B15 | B20 | B25 | B30 | B35
Cxarue ocesoe Taxensliin 60| 75 |85 |11,5(145] 17 | 19,5
(Npu3ameHHan | MeNKO3EePHUCTHINA
NPONHOCTL), Ry
Pactaxexue Taxensii 0,57| 0,66 |0,75| 0,9 {1,05(1,20| 1,30
ocesoe, R
Tabmya 2.7
Wasnevenus u3 Tabn. 18 CHull 2.03.01-84"*
Knacc 6eToHa nNo NPOYHOCTM Ha CXaTHe U
pacraxenuek, - 107, MMNa, npu xnacce 6erouna
Bertox No NPOYHOCTHM Ha CXXaTHe
B10 |B12,5| B15 | B20 | B25 | B30 | B35
Tsxenbii, eCTECTBEHHOIO 18,0 | 21,0 | 23,0 | 27,0 | 30,0 | 325 | 34,5
TBEpAeHUN
Tsxenbiit, NOABEPrHYTHIN 16,0 | 19,0 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0
Tennosoii 06paborke npu
atMochepHOM AaBneHUn
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3navenns xo3PPuUMEnTOS g, 1, A,

Tabrmnmya 7.5

g n© A (o) 3 n© A (o)
0,01 0,995 0,01 0,37 0,815 0,301
0,02 0,99 0,02 0,38 0,81 0,309
0,03 0,985 0,03 0,39 0,805 0,314
0,04 0,98 0,039 0,4 0,8 0,32
0,05 0,975 0,048 0,41 0,795 0,326
0,06 0,97 0,058 0,42 0,79 0,332
0,07 0,965 0,067 0,43 0,785 0,337
0,08 0,96 0,077 0,44 0,78 0,343
0,09 0,955 0,085 0,45 0,775 0,349
0,1 0,95 0,095 0,46 0,77 0,354
0,11 0,945 0,104 0,47 0,765 0,359
0,12 0,94 0,113 0,48 0,76 0,365
0,13 0,935 0,121 0,49 0,755 0,37
0,14 0,93 0,13 0,5 0,75 0,375
0,15 0,925 0,139 0,51 0,745 0,38
0,16 0,92 0,147 0,52 0,74 0,385
0,17 0,915 0,155 0,53 0,735 0,39
0,18 0,91 0,164 0,54 0,73 0,394
0,19 0,905 0,172 0,55 0,725 0,399
0,2 0,9 0,18 0,56 0,72 0,403
0,21 0,895 0,188 0,57 0,715 0,408
0,22 0,89 0,196 0,58 0,71 0,412
0,23 0,885 0,203 0,59 0,705 0,416
0,24 0,88 0,211 0,6 0,7 0,42
0,25 0,875 0,219 0,61 0,695 0,424
0,26 0,87 0,226 0,62 0,69 0,428
0,27 0,865 0,236 0,63 0,685 0,432
0,28 0,86 0,241 0,64 0,68 0,435
0,29 0,855 0,248 0,65 0,675 0,439
0,3 0,85 0,255 0,66 0,67 0,442
0,31 0,845 0,262 0,67 0,665 0,446
0,32 0,84 0,269 0,68 0,66 0,449
0,33 0,835 0,275 0,69 0,655 0,452
0,34 0,83 0,282 0,7 0,65 0,455
0,35 0,825 0,289
0,36 0,82 0,295

Ipumevanue. B yyeGHO# TUTEpaTYypE NO pacyeTy XeNie300eTOHHBIX KOHCTPYKUMH
MOTYT NPUHUMATHLCA pa3Hbie 0003HaYeHUs KoahduLmeHToB: KO3hhULIMEHT 1) MO-

et 0603HayaTses OyksoH ¢; koadhduument A, obosxavaercs o,
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Tabnuya 7.6

MNpepencHbie sHaveHmn xoadpPuumeHToB Eu A,

3HAYKOM «x» OTMEYEHBI MMPOKAThIBAEMbIE AHAMETPHI.

Knacc Knacc npounocTu 6eToHa
KODOULMEHTD! y yPsls B12,5 | B15 B20 B25 B30 B35 B40
D — — —

A-liI, & 0,662 | 0,652 | 0627 | 0,604 | 0,582 | 0,564 | 0,542

Bp-I
Pt [T A, | 0,443 | 0,440 | 0,430 | 0,422 | 0,413 | 0,405 | 0,395

A-ll £, | 0,689 | 0,680 | 0,650 | 0,632 | 0,610 | 0,592 | 0,571

Ao 0,452 | 0,449 | 0,439 | 0,432 | 0,424 | 0,417 | 0,408

A-l &r 0,708 | 0,698 | 0,674 | 0,652 | 0,630 | 0,612 | 0,591

Apn 0,457 | 0,455 | 0,447 | 0,439 | 0,432 | 0,425 | 0,416
A-liis & 0,71 0,68 0,66 0,64 0,62 0,60
Agn 0,458 | 0,449 | 0,442 | 0,435 | 0,428 | 0,420
A-IV & 0,59 0,56 0,54 0,51 0,50 0,48
A 0,416 | 0,403 | 0,394 | 0,380 | 0,375 | 0,365
A-V Eq 0,54 0,52 0,50 0,48 0,46
A 0,394 | 0,385 | 0,375 | 0,365 | 0,354
B-i, Ea 0,51 0,48 0,46 0,45 0,42
-

Ep Agn 0,380 | 0,365 | 0,354 | 0,349 | 0,332
IMpumeuanue. lanHrie Tabnuisl cCOOTBETCTBYIOT KO3(DDULIMEHTY YCIoBUSA paboThl
GetoHa v, =0,9.

Mpunoxexue 3
Tabnvya 1. COpTameNnT apmarypbi

- PacuyeTHan Nnowanb NONepeYHOro ce4eHmus (cm2) .- Apmartypa

3 s npuuMcne cTepxHei g CTepxHeBas knaccos Nposonouxas

g! E 2 Kxnaccoe

1 2 3 4 5 6 7 8 9 10 A1 | A-n|A-m|A-v| AV [A-w1 Bp-! | B-ll |Bp-ll

3 |0,071|0,14 10,21 |0,28|035}0,42|(049| 0,57 | 0,64 | 0,71 (0,055| =~ - - - - - X - -

4 |0,126| 0,25} 0,36 | 0,50 | 0,63 | 0,76 | 0,88 | 1,01 1,13 | 1,26 (0,092 =~ - - - - - X X -

5 |0,196(0,39{0,59|0,79|0,98 1,18 |1,37| 1,57 1,77 | 1,96 {0,154 -~ - - - - - X X X

6 |0,283( 057|086 |1,13|142| 1,7 | 1,98 2,26 | 2,55 | 2,83 |0,222| «x - X - - - - X X

7 (0,385/0,77 | 1,15 | 1,54 | 1,92 | 2,31 | 269 | 3,08 | 3,46 | 3,850,302 =~ - - ~ - - - X X

8 |(0,503| 1,01 | 1,51 |2,01|251(3,02]|352| 402 | 4,53 | 5,03 |0,395| x - X - - - - X X

10 (0,789 1,57 | 2,36 | 3,14 [ 3,93 | 4,71 | 55 | 6,28 | 7,07 | 7,85 [0,617| x X X X X X - - -

12 |1,131] 2,26 [ 3,39 | 4,52 | 565 |6,79 (7,92 | 9,05 | 10,18 |11,31|0,888| x X X X X X - - -

14 [1,539] 3,08 | 4,62 | 6,16 | 7,69 | 9,23 |10,77| 12,31 | 13,85 |15,39|1,208| x X X X X X - - -

16 |2,011]| 4,02 | 6,03 | 8,04 |10,05|12,06|14,07| 16,08 | 18,1 [20,11|1,578| x X X X X X - - -

18 |2,545| 5,09 | 7,63 |10,18(12,72|15,27|17,81| 20,36 | 22,9 |25,45)1,998( x X X X X X - - -

20 |3,142| 6,28 | 9,41 |12,56|15,71|18,85(21,99| 25,14 | 28,28 |31,42|2,466| =~ X X X X X - - -

22 (3,801|7,60 | 11,4152 | 19 |22,81|26,61| 30,41 | 34,21 (38,01{2,984| x X X X X X - - -

25 (4,909| 9,82 |14,73|19,63|24,54|29,45|34,36| 39,27 | 44,13 (49,09|3,853| - X X X X X - - -

28 |6,158(12,32|18,47|24,63(30,79|36,95| 43,1 | 49,26 | 55,42 |61,58|4,834| - X X X X X - - -

32 |8,042(16,08|24,13|32,17(40,21|48,25| 56,3 | 64,34 | 72,38 |80,42|6,313| - X X X X X - - -

36 |10,18{20,36|30,54|40,72| 50,9 |61,08|71,26| 81,44 | 91,62 [101,8|7,990| - - X - - - - - -

40 |12,56|25,12(37,68|50,24| 62,8 |75,36|87,92/100,48} 113,04 |125,6(9,865| - | =~ X - - - - - -

TTpumeuarue.
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Heab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH CBAPHOM OB
Xoa padoTbl

3amaua Ne 1.

IIpakTHyeckas padora Ne 11

Tema: Pacyer cBapHOro msa

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

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

1 nns ceoero Bapuanra; ¥n = 0,95; T = 1.0. CBapka py4Hasi 3JIEKTpOyTroBas ¢

BHU3YyaJIbHBIM KOHTPOJICM Ka4CCTBa IIIBA. COC,Z[I/IHHGMBIC JUCTBI M3 CTAJIM KJacCa

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

CBOETo BapuaHTa (puc. 8.26).

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

Sa)laqy PE€IIUTDb B COOTBETCTBUH C IPUMEPOM 8.1

ITpumep. 8.1. OnpenennTh LIMPUHY COEIHHAEMBIX 3JIEMEHTOB / U3
yyeta obecrieyeHus TPOYHOCTH CTHIKOBOTO CBapHoro msa. Pactarm-
Batowjas cwia N=280 kH; v,=0,95; y.=1,0. Ceapka pyyHas a7eKT-
pOJIyroBasi ¢ BU3yaJibHbIM KOHTpoJieM KayecTsa 1iBa. CoenvHsieMble
smcTe U3 ctanu C245, TonumHoi =6 mMm (puc. 8.26).
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Puc. 8.26. Onpeaenexvie LMpUHLI INCTOB — K npumepy 8.1

Pewenue.

1. OnpenensieM Harpy3Ky ¢ yueTom Koa(hduiiMeHTa HaIeXXHOCTH 110
OTBETCTBEHHOCTH ¥, = 0,95:

N=280-0,95=266 xH.

2. HaxonuM pacyeTHOE COINpOTURIIEHUE CTAIN:

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

3. OnpenensieM pacyeTHOE COTNPOTUBJIEHHUE CTHIKOBOI'O CBAPHOIO
mBa (TaK Kak 1oB paboraer Ha pacTsiXeHHe NMpH BU3yaJIbLHOM KOHT-
poJie Kayectsa), R,,=0,85R,=0,85-24,0 = 20,4 kH/cMm’.

4. OnpenensieM pacyeTHYIO JUIMHY 1LBa:

l,= N/R,y.=266/20,4-1,0=13,04 cm.

5. Haxommm muiMHY 11IBa € y4eTOM HenpoBapa M Kparepa:

I=1,+2t=13,04 +2-0,6 = 14,24 cM; OKpyIJIsIEM ¥ TPUHUMAEM 1UM-
PUHY JIMCTOB U, COOTBETCTBEHHO, JUIMHY 1UBa /= 14,5 cM.

BeiBoa. ITpyHyMaeM LIMpUHY cBapuBaeMBbIX JIMCTOB /= 14,5 cm.

3amauga Ne 2

Paccunrtare npukpernnenue n8yx yroiko 100 x 8 k daconke ¢epmbl TOIIHMHON
L=10 mMm. Yronku u ¢aconka (epmbl BeimosHeHbl u3 cranu C375. Ha crepxkenb
neiictByer pacrarupatomee ycunue N = 350 kH; ¥n = 1,0. Cpapka pyunas
anekTpoayroBas.  Knumaruueckuii paiion crpoutenbctBa |y, Koaddunuent

yCIJIOBUSI pabOTHI ¥ =0,95 (puc. 8.27).
3agady peuIuT Ha OCHOBaHUM Mpumepa 8.2
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ITpumep 8.2. Paccuurars npukperuvieHye nsyx yroikos 100x 8 k ¢a-
coHKe ¢epMbl TonmHoOM £= 10 MM. Yronku u ¢pacoHKa pepMbl BbI-
nonHeHH w3 ctanu C345. Ha crepxeHb nelicTByeT pacTsirMBaioniee
ycuime N= 300 kH; vy, = 1,0. Cpapka pyuyHast anekrponyrosasi. Kuin-
MaTuyecKui paiioH crpoutenscTsa 11, KoadpuumeHt yciosus pabo-
T Y. = 0,95 (puc. 8.27).

Pewenue.

1. OnpenensieM rpyrny KoHCTpykumm no Tabn. 50* CHulT 11-23-81*:
ctepxeHb (hepMBl OTHOCUTCST KO 2-# rpynre, a (pacoHka dhepMb —
K |-t rpynne.

2. I'lpyHuMaeM MapKy 3JIEKTPOJIOB: [UISl CBAPKH 3JIEMEHTOB, OTHO-
caumxest K 1-i rpyrnne KOHCTPYKUMI W YYUTHIBasi, YTO 3JIEMEHT
BuITIONTHEH w3 ctamy C345, no Tabn. 55* CHwuIT 11-23-81* npunmumMa-
eM anekTporsl D50A. R,,=215 MIla = 18,0 kH/cM? (1a6n. 56 CHulIl
11-23-81*). R,.=0,45R,,=0,45-490=220,5 MIla=22,5 xH/cm’
(R, =490 MIla — cM. Tabn. 2.2).

71
N

Puc. 8.27. MNpukpennenue crepxHs pepmel k pacorke — K npumepy 8.2
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3. INpuHKUMaeM BBICOTY KaTeTOB ILBOB OJIMHAKORBYIO MO MEpPY M 1Mo
00y1uKy yronkos k= 6 mm = 0,6 cM; BricOTa KaTeTa npuHATa Gonble
MUHHWMAITBHOM BBHICOTHI Ky, = 5 MM (Tabn. 38* CHulT I1-23-81%).

4. OnpenensieM no tabn. 34* CHwull 11-23-81* koadduieHTs:
Bf= 0,7; Bz = 1,0.

5. YcranarnuBaeM JUist KniMmatuyeckoro paioHa I, koaddurmen-
THI: Y= 1,0; %= 1,0.

6. OnpenensieM pacyeTHYIO [UIWHY ILBOB I10 METAJUTY LLBa:

N 300

Bk R¥Y. 0,7-0,6-21,5-1,0-0,95 ¢

7. OrnipenensieM pacyeTHYIO JUTMHY IIBOB 10 METAJUTy IpaHHIIbI
CTUTABJICHMSI;

o N 300
" BkAR.,.v. 1,0-0,6-22,51,0-0,95

8. JUIMHB LIBOB NpUHUMaEM no Haubosbluei pvHe (B JaHHOM
cyiyyae rno Merajuty mBa). Cneayer yyuTHIBaTh, YTO 3Ta [JIMHA 1UBa
TpebyeTcs i NpUKpervieH!s IBYX yroJIKoB. PacripeniensieM 1Bbl MEX-
Iy yronkamu — no riepy (30%) u obymky yronka (70%):

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

C yYeTOM HernpoBapa NpUHUMaeMm

Ly osyuna = 12,24 + 1,0 = 13,24 cM, okpyrnsiem 1o 13,5 cm;

Lyneps =0,30,/2=0,3-34,97/2=5,25 cm;

C YYETOM HEMPOBapa NPUHUMaeM

by nepa = 5,25 + 1,0=6,25 cm, okpyrisiem 1o 6,5 cM.

Buson. ITpyHuMaeM 1IBH ¢ BLICOTOI KaTeTa k= 6 MM; cBapKa pyy-
Hasi 3JIEKTPOAYTOBasi; 3NeKTpoasl B42A; pacripesieJieHUe LIBOB 10

oOy1uKy ¥ nepy yroJka.

3amaya 3 pelmuThL CAMOCTOATEIHLHO

=23,39 cm:

Jas 1, 3 BApHAHTOB

3anaua 8.1. I'TpoBepHTh NMPOYHOCTH CTHIKOBOTO CBapHOTO 1uBa. Cranb
C235. Crapka pyyHasi 3ieKTpoyroBas. BuayanbHbiit KOHTPOJIb Kade-
ctBa 1Ba. 7.= 1,0. Ha coeprHeHune neiicTByeT cxumalollee ycuime
N=180 kH, y,=0,95, pasmepsl coeMHIEMBIX JIMCTOB — CM. puc. 8.32.

L 7 B[l »

- —E;— - _”<---
JE 1

N

S
g
;

Puc. 8.32. K 3anave 8.1
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Jlns 2, 4 BapuaHTOB

3anaya 8.2. OnpenenyTh JUTHHY YIJIOBBIX CBAPHLIX 1IIBOB B COEIMHE-
Hum (puc. 8.33). Cranb C275. Dnextpoas D46. Capka pyyHast aJicK-
Tponyrosasi, Y. = 1,0. Knumatuueckwmii paitoH crpoutesbctsa Il,.

N=500 xH, y,=0,95. TomuwmHa JIMCTOB I, = 12 MM, £, =6 MM.

N LIl N
e = e v ] — e e e
LR

(LA B
—

Puc. 8.33. K 3anave 8.2

Tabnwua 38

- MusHMatbHBIR KareT wsd ke, MM, (TPH TOILMKHE
Bua coejm- Bua [lpenen GOIEE TONCTOTO W3 CHAPKBACMEIX SACMEHTOR 1, MM
HCHMA CERpEN Texy$cCTH CTam, 4-5 6-10 | 11-16 | 17-22 | 23-32 | 3340 [ 41-80
Hinew
Tasposoc ¢ Pyunas Lo 285 4 4 4 5 5 | 6 6
NBYCTOPOH- Ayrosas Ce. 285 a0 390 4 5 6 7 g8 | 9 10
HHMH » 390 » 590 5 6 7 8 9 | 10 12
YINOBRIMH Jlo 285 3 4 4 5 5 | 6 6
ABromari-
LsaMH weCKAS ¥ Ca. 285 n0 3% 3 4 5 6 7 8 9
Haxnecros- | o asiome-
Qe H YTTO- 3 5
HOE U YTTIO poBoHHaR » 390 » 590 4 5 6 7 8 9 10
Tasposcec | - Fywims 5 6 7 8 9 | 10 | i
OJTHOCTOPGH- Jyrosas
HHMH YII0- | ABTOMATH- Jlo 375 |
HBIMH HeCckan u 4 5 6 B 8 9 ; 10
LIBAMM MEXAHWIH- {
pOBaHHan |
Hlpumevauns
| B KONCTRYKLMSX M3 CTRIN © NPEaenos TekyHecTs ciuiie S90 Himat, a Taoke w3 Beex cTaieH mpH  Tounmse
arementon Gosee B0 Mas MENMMANLILA KETCT WHOE CICAYCT NPUHHMETL N0 CACHHAILHEM TCXHHHCCKHM YCIDBHSM.
2 B KOHCTPY KUMSX FPYINM 4 MyHHMRIBHER KITET OAROCTOPOHHEHX YTAOBRIX LIBOB CACAYCT YMCHBUIATE Ha | MM npw
TOMIMHE CHAPHBASMMX JEMCHTOR 10 40 MM H @ 2 MM — 1IpH TOALIMHE 33EMCHTOB Cabue 40 pu.

IIpakTuuyeckas padbora Ne 12
Tema : Pacyer reo3aeBoro coegMHeHUs!
Heab padoThI: HAYYUTH CTYJEHTOB PACUETy I'BO3JAEBOIO COCTUHEHUS
Xon pa0doThI:

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€HHE COTJIACHO

BapuanTa n3 Tabmunsl 1), ¥n = 0,95. Matepuan 1ocok — cocHa, copr 1.
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Taomuma 1

1 BapuanT

2 BapuaHT

3 BapuaHT

4 BapuaHT

N kH

8

12

16

20

3ajauyy pemIuTh B COOTBETCTBHHU C MPUMepoM 8.6

ITpumep 8.6. Paccuntars coetmHeHHe Ha rBo3/isiX d =4 MM, JUIMHOM
1= 100 mm (puc. 8.31); nocku Tommumuoi 40 MMm. Ha coemHeHue neit-
crByet cwia N= 10 kH, v, =0,95. Marepuan nocok — cocHa, copr 1.

Pewuenue.

1. Cuna, neicTByIONast Ha COEIMHEHME C y4eToM KoadduineHTa
Y,= 0,95, N=10-0,95=9,5 xH.

2. OnpenensieM pacyeTHYIO IVTHHY o3l a, =1, —a—c—2n,— 1,5d
(cm. puc. 8.31) (n, — KoNMMYeCTBO LIBOB, MPOOUTLIX rBO31EM (MPUHU-
MaloT 1o 2 MM Ha 1oB); 1,5d — muMHa 3a0CTPEHHO#M YacTH rBO3/s).

a,=100—-40-40- 2-2—- 1,5-4=10 mm. I'Bo3ap pabotaer Kak
JIBYXCPE€3HBli1, HO €r0 pacyeTHasi Hecyliasi CrlocO6HOCTb IO MEPBOMY

¥ 110 BTOPOMY Cpe3aM HEOJIMHAKOBa BCJICACTBUE Pa3IMYHOMN TOJIIIH-
HBI a, BBonuMoii B pacyeTt( mwisi epsoro cpe3a a =40 MM, Jiisi BTOpPO-
ro cpesa a = a,, = 10 Mm).

; s|
N/2 —> =32 ¢
x | ! I 1 1 < R i
N/Z—*' i I | T ‘ 1
; ' &
x| T
| et || S
{3

Puc. 8.31. K npumepy, 8.6
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3. PacuetHas Hecymaa CrocoOHOCTh M0 NMEPBOMY Cpe3y I'Bo3ls
(tabn. 8.4): 7,,=2,5d*+0,01a*=2,5-0,4>+0,01-4*=0,56 xH, HO He
6onee 4d*=4-0,4*=0,64 xH;

7.=0,5¢d=0,5-4,0-0,4=0,8 xH;

71,=0,8ad=0,8-4,0-0,4=1,28 xH.

4. PacyeTHas Hecylasi criocoOHOCTL MO BTOPOMY Cpe3y IrBo3/is:

7,=2,5d*+0,01a"=2,5-0,4*+ 0,01 - 1,0 = 0,41 xH;

71,=0,8ad=0,8-1,0-0,4 =0,32 xH.

5. HammeHbinasi nosHas Hecynasi CriocoOHOCTB IBYCPE3HOTO IBO3/IS:

>7,=0,56 +0,41 =0,97 xH;

>7,=0,32+1,28=1,6 kH;

27.=0,8 kH;

Lo=27.=0,8 xH.

6. OnpenensemM HeoOXoAMMOE KOJIMYECTBO IBO3JIEHA:

Buieon. IlpunnmaeM 6 rBo3zieit, 1o 3 reo3as ¢ Kaxioi CTOpOHHI.

3amaua Ne 2

3anaya 8.6. ITpoBepUTh NPOYHOCTH COENMHEHUS IOCOK HA IMBO3SX
d =35 mm, Ko /= 150 MM, KosTMYecTBO rBo3/ieii 110 4 LITYKH € KaX-
noi cropoHsl. TomumHa nocok 50 Mm. Ha coenmneHue neitcteyer cua
N=15 kH, y,= 1,0. Matepuan nocok — cocHa, coprt 1 (puc. 8.37).

N2
— T 1] N
i
* ll;ll'
N2

Puc. 8.37. K sanave 8.6

IIpakTnueckas padora Ne 13
Tema: Pacuer cikaTbIX U PACTAHYTBIX CTEPKHEH CTAIBLHOU (pepMbI

Heab padoThbI: HAYYUTHh CTYACHTOB PACUETy CXKATBHIX M PACTAHYTBIX CTEpKHEU

CTaIBHON (DepMBI.

Xoxa padoTbl

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

Yn _
KoadpunmenT HaneKHOCTH MO Ha3HAYEHUIO = 1. ®epMa U3roTOBJIECHA U3
CTaJIK B3STh [0 BapUaHTy M3 TaOnuubl 1. Dnektpoasl Mmapkus D42A

Ta0Omumna 1
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
b 3 5 7 8
Mapka ctamu | C235 C245 C275 C345

3ajauy pelIuTh B COOTBETCTBHH € 3aga4yei 1.42

J) g
S T T T AN A A O A A
7100 =
’1100 S | 2
7700 IS
. Faay <
£, 2500742500 | 2500 | 2500 | 3
\T 1215000 _,

Yienl Ysen2 8

Puc. 1.18. K 3apave .42

a — pacyetnan cxema; O — oflozHauenue cTepHeN M y3aJoBuie HATPY3KM; 8 —
AHarpaMma YCHJIdfi
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3apaya 1.42. TpeGyercs npou3BecTi pacieT depmbl MOKPHITHSA, MOKa-
aamioh na puc. 1.18,a. [TonbGop ceyeHHH W pacyeT CBaPHHX WIBOB BHI-
NOJIHHTL AJA ONOPHOrO M TMPOMEXYTOUHOTO y3n0B (epvb. Pacuetnni
nposet Qepmbs /=15 m, war pepm b=6 m. [To pepmam B y3anax yao-
JKEeHH MPOroHH, K KOTOPHM KPENHTCH Jjerkas KpoBJs C HOPMaTHBHOK Ha-
rpy3kofi ot cobecrBennoro Beca gp=0,62 kH/m2 CueroBas nopmaTHs-
Hafg Harpyska pg=0,5 kH/M2 (ropHsaonTasbioit npoekuuu). KosdpPuuu-
eHT HaJeXHOCTH MO Ha3HayeHHO yn=I1. PepMa H3roToBjeiHa H3 CTaJH
Mapku BCt3cnb. daektpoan Mapku 342A,

Pewenue, PacueTHoe colpoTruBaeHne Matepuana R,=235 MIla aas
¢pacona, R,=225 MIla aaa aucra. OnpenenseM reoMeTpHUECKHE pas-
Mepn ¢epMu (puc. 1.18,a) h=1/=13/;=3 M, tga=04, sina=037I,
cos ¢=10,928, a=21°48", Huxunii nosic QepMnl pa3buBaeM Ha WECTH
paBHbiXx mnaHened AJHHOA [,=25 M. OmpenenseM pacyeTHHE HArpy3KH.
Harpysky or coGcTBeHHOro Beca ¢epM ¢ yyeToM CBsided NMOKpHTHA g7
npuuMar B npemeaax 0,2—0,4 kH/m2 [Ipunumaem g;=0,3 KH/m?,

HopvartuBrasa nocrosHHas Harpyska, npuxoaswascs ua 1 M2 ropu3ou-
TaAbLHOH NPOEKUHH (epMBl,

= (gh +g}) cos @ = (0,624 0,3) 0,928 = 0,85 xkH/u?,

[Toanas pacyeras Harpy3ka Ha 1 M? rOpH3OHTaNbHOR MPOEKUHH

depmMul
G =(g" Y+ P"Vpe) ¥y = (0,85:1,1 +0,5-1,4)1 = 1,63 xH/ne,

TA€ Yin H Yyc — COOTBETCTBEHHO KO3(DOHUHEHTH HaNeXHOCTH AJS NMOCTO-
SIMHOH H CHerosOW Harpysok.

Pacuernas uarpyska Ha y3an ¢epmal (puc. 1.18, 6)
pi = (9l b)/2=(1,63-2,5-6)/2 = 12,2 kH;
po=qlnb=1,63:2,5:6 = 24,5 kH.
OnopHbie peakuny
Ry = Rg=Zp/2=(2-12,24-5-24,5)/2 = 73,5 kH.

Be/MyHHN PaCYETHHIX YCHAHH B CTEPXKH#X (PePMH H HX 3HAKM onpe-
neaseM rpaduueckn nyTeM MOCTpoeHHs AHarpaMmsl Makcsenna—Kpe-
Moun (puc. 1.18.8). .

Pacuer onoproco y3ara (puc. 1.19). IlpousBenem pacuer crepxHeil,
BXOLsAIHX B y3ea depMbl. Koapduuuent ycaosui paboror (cM. taba, 1.5)
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A6 5
7 / S
—'1 el .,Kf:‘é : ‘E¥‘; "
i ' "_'-.K v}_-_ ﬂj‘” 5 b
g " y 7 )
= 4 & 20.50x5 200
| 1
1 .y 12680
e, j‘i:%;s

Puc. 1.19. K 3agave 1.42, Onopunfi y3ea ¢epmuu

] —nanra {=16 MM; 2 —-haconka t=8 MM; 3 — peGpa (=8 MM; 4 ~— aHxkepuuifl
GonT d=24 MM, 5 — ¥enczolGeTouHan xgénonua; 6 — OTBepCIie B ONOPHOA nJaHTe
d=- MM

ANS CHKATHX 3MeMEHTOB NMOACOB H OMODHHX PAacKocoB ¢epM NpH pacuere
Ha YCTORYHBOCTL y.==0,95, and CXKATHX 3JeMeHTAB pewleTKH depM npH
rubkoctn A>60, y.=0,8, aas pacTanyTHX MeMextoB depm yc==0,95.
Pacyer cXatoro crepxhs nosica 2—5 upoussoaum ta ychauwe 161 xH.
[MpunnMaem crepXenb, 3 AByX pashobokux yroakos. Pacyersas anuna
crepiusa [,==1[,=270 cM.
OnpegenseM npeABapHTENbHO HEOGXOAHMYK NJOUIaAL CEYEHHSA, 3a-
Aaswucs @==0,5.
A= N/(9Ry Y¢) = 151/0,5-23,5:0,95 = 14,4 cm?.
[IpuuumMaeM no coprameHTy ceueiHe H3 ABYX paBHOGOKHX YroJiKoB
75X6.
A=2.8,78= 17,56 cM?; [y=],= 46,6 cm};
20=2,06 cm; Iy=2,3 M.
MomeHT HHEepuUHM OTHOCHTENBHO OCH Y CeyeHHs M3 ABYX YrOJKOB
npu ToallkHe gaconkn 0,8 oM.

] = 246,61 2-8,78 (2,06 + 0,8/2)* = 199 cmd.
Paguyc uHepuHu i,== V-I_/-A== V199/)7.56=—-3.4 CM.
TubkocTs A==l /ie=270/23==117; Ay=1,/iy=270/3,4=T79.
Pacyer npoussoaumM no uanboabmed rubkocTd A,=117<120, p=
==(,42 (cM. Tabn 1.6).
OxonyaTesbHO NpoBepAeM NPHUHATOE CeueHHe
161

NIvA= 517 56

= 21,8 € Ry y.=23,5-0,95=22,3 kH/cM2 =

= 223 MIlla.

Pacuer pactauyroro crepXns I—>5 npor3poauM Ha ycuaue 150 xH.
Pacyernas nauHAa B NJAOCKOCTH ¢epMul I,==250 cM, pacueTHas AJHHA H3
MAOCKOCTH ¢(epMul NpH ONHONH CBfA3H — pacNopke B CepefHHE NpoJeTa
l,==1500/2=750 cM. TpeGyemas niollaib NONEpPEYHOro ceyeHus

A= N/(Ry o) = 150/(23,5:0,95) = 6,7 2.
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[NpuHHMaeM ceyenHe H3 ABYX PaBHOGOKHX yrosakos 50)X5.
A=248=9,6 cM%;, Jy=11,2 cM*; 2,=1,42 cu;
iy=1,53 cM2,

MoMeHT HHepuHH OTHOCHTEJNBHO OCH Y CEYeHHs W3 ABYX YroJKoB NpH
tTo M He paconkH 0,8 CM

ly=2-11,2-}2-4,8 (1,42 4-0,8/2)> = 54 cm};

iy=V 1,/4A=V54/9,6=2,36 cw.
I'n6kocTh cTepXus
Ax = Ix/ix = 250/1,53 = 163;
Ay == lyliy == 750/2,36 = 318 < A;r = 400

Ipouszeodum pacder yaara. ITpunumaem pyunywo csapky (B;=0,7;
Yw;=1) C pacyeTHHM CONPOTHBJEHHEM Cpe3y YIJOBBIX LIBOB MO MeTaJt-
ay wBa Rej= 180 MIla,

Yroaku crepxkus 2—5 ¢ ycuauem N=161 xH npukpenasem nmy-
CTOPOHHHM YIJOBHM LIBOM TOJMIMHOH R;=6 MM CO cTOopoub ofymika H
ky=4 MM CO CTOPOHBl Nnepa. YCHAHE, npuxoasuleecs Ha 0O6ywmok Ny,=
=0,7N=0,7-161=113 kH. ¥Ycuaune, npuxonsweecs ua nepo N,=
=0,3N=0,3-161=48 kH. Pacyernas pauna wsa na oO6ymok no yc-
JOBHIO Cpe3a MeTaJjaa liBa

lwo = No/(2B1 kf Rwt Ve Ywt) = 113/(2:0,7-0,6-18-1-1) —= 7,5 cm.

Pacuettian paHRa wBa Ha Nepo

lwp = Np/(2Bf kf Ryt Yo Yws) = 48/(2:0,7-0,4-18.1-1) =5 cu;

JIaHHKE WBOB € yY4eTOM HellpoBapa:

no obywky Iy = lyo+1 eM=7,54-129 cum;
no nepy Ip==lpp-+1 cM=5-41=6 cum.

AnaJOrHYHO PacCYHTHBAEM CBapHHE WIBH KPEnaeHHs CTepXHs 1—5
Ha cuay N=150 kH.
No=10,7.150 = 105 xH; Np=0,3-150 = 45 kH;
Lo = 105/2.0,7:0,6.18-1-1 =7 cm;
lyp = 45/2:0,7-0,4-18-1.1 = 4,5 cuM;
lo=T7T+1=8cM; [,=4,0-F1=6cm.

[To KOHCTPYKTHBHHM C006par<eHHHM NPHHHMAaeM OB no nepy [,>
>6 cm (cm. puc. 1.19). Onupange depMH NPOH3BOAHTCH Ha XKe.e3006e-
TOHHYI0 KOAOHHY. Pacuernoe conporuB.ienHe OeTOHZ KOJOHHHW 1A
cxathe Ry=115 MIla. IIpunumMaem nauty pasmepom 20X20 cM. A, =
=400 cm?2 PeakTupHO® naBaeHHe Noj NAUTOK

g=Ry/A,, =1T3,6/400=0,184 < R, = 1,15 kH/cu?,
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Uarnubawouwne MOMelTH B ONOpPHOW NauTe ONpeneasieM KaK aJs
M.1aCTHHKH, ONEPTOi HAa ABE CTOPOHHW No dopMmyae

M = Bga® = 0,06-0,184 . 14?2 = 2,16 kH-cum;

raie Kosdpduuuent P raxoaurcs no taba. 1.13 B 3aBHCHMOCTH OT COOT-
Howerus cTopod b,/a=70/140=0,5 (cm. puc. 1.19).
TpeOyemas ToMmHEA OMETH

t=V 6M/(Ryvs) =V 6-2,16/22,5:1 =0,76 cx.
KOHCTPYKTHBHO NMPHHHMAEM MHHHMAJAbHYIO TOJUWHHY NJAHTH, PABHYIO
16 MM>7,6 mM, llsu, npukpenasioune Gacosky H onopHue pebpa K
NANTE, PACCYHTHIBACM Hda OMOPHYI PEAKIHIO, 3a1aBaACh MHHHMAJbHOR
TOAUIMKOR wBa ;=06 cM

Xlw = RA /(ﬂ! k, waYCwa) = 7306/(0)7.()'6'18.1.1) = 9,7 cM.

Koucipyktusuo npuuuMaem 8 weos aauuofi 9,6 oM kaxawmit, Paccyn-
THBaeM IWBH KpenJeuHs ONOpPHHX pebep K ¢aconke, NpHHHUMan Rj==
={0,4 cM no gopmy.ae

31, =0,5R 4 /(B R, ¥, ¥, ) =0,5:73,6/0,7-0,4-181.1 =7 cu.

KouCTpyKTHBHO NPHUjIMaeM ueTHpe wBa AMHMOA 16 oM kaxauA.
Pacuer npomexcyrownoco ysaa (yaen
1-1 2, puc. 1.20). Pacxer crepxned,

T [ exodawux 6 ysea pepmot.
2L50x5 -
Kosdpduunent ycaosuit pato-
TH NpUBeleHH B pacyere ONOPHOro
K;=4'~Ef. g4 y3aa. Yeuaue B crepxie )—6 pas-
: ' #o 150 kH. Ceuenne crepxus 1—6

7 NPUIKUMAEM TAKHM XKe, KaK H ceue-
N Paconka”] UHE CTepXHA 1—35, CoCTosliee H3

Mg | Ny JL AByx paBuobokux yroakos 50)X05.
o W kL4 Yenane B crepkuHe 5—6 Ns_g=0,

| CTepxenb NOAGHPAEM N0 npenenb.

Ke=4 I noi ru6koctn A=150, Pacuyernas

amuia  crepXHa  ly=[,=[00 cwm,
Puc, 1.20, K sapaue 1.42, NMpomexy- p' Y &
Toummil yaes depmm Tpebyemuiii panHyc unepuuu

_ i= lx/A=100/150 = 0,7 cM.
[lpuruMaeM nBa paBuoGokux yroaka 50X5

205055 |

ix=1,53 eM > 0,7 cm; iy¥ 2,38 cM.

Cpaptinie wBH, npuKpenasioulHe cToiky K (aconke (Ns-g=0) u nosic
K ¢acotike (Ns—s—Ni-¢==0), BBHAY OTCYTCTBHS B HHX YCHJH{ NPHHH-
MaeM KOHCTDYKTHBHO, HCXOAS H3 MHHHMAJbHO BO3MOXHOH TOMUHHBI IBA
kj=4 MM 4 aauun yraoporo wpa I=le+10=4%;+10=4-4+410=
=26 MM, HO He MeHee 40+ 10=50 mm.
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Yacts 2 ['paduueckast.
1. Yeprexu MeTANINYECKUX KOHCTPYKIUIA

1.1. OO0wmme cBeeHUSI 0 METAIMYECKHUX KOHCTPYKIMSX

OmauM w3 HamOojee YIOTPeOIIeMBIX MaTepUalioB B CTPOUTEIHCTBE
SBJISIETCSI CTAIBHOM MPOKAT, BUJ KOTOPOTO OMpenesieTcs ero npodpuieM - Gopmoit
nonepeyHoro ceuenus (puc. 1.1).

a) 6) B)

LCTI

Puc. 1.1. IIpo¢puin npokaTHOH CTAIH

a — PaBHOTIOJIOYHBIN YTOJIOK; O — HEPABHOIOJIOYHBIN YTOJIOK;
B — IIBEJIJIEDP; T - IBYTaBp.
OcHOBHBIE 3JIeMEHTHI PO UMEIOT KOHKPETHBIE Ha3BaHus (puc. 1.2).

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 BBHIOJHEHUH YepTeka y3iia (epMbl.

@epMOl  HA3bIBAETCA  CTEPKHEBAss  KOHCTPYKLHMS, COCTOSIIAs W3
NPSIMOJIMHEMHBIX 3JIEMEHTOB COEJIMHEHHBIX MEXKIY COOOM B y3Jlax MpH MOMOIIU
O0onToB, 3akienok wian cBapku (puc. 1.3). CrTepxkHHM, pacHoyIOKEHHbIE IO
BHEIIHEMY KOHTYpPY (epMbl, HAa3bIBAIOTCA IMOSCAMU - BEPXHUM W HUKHUM.
CrepKHHM, COEIMHAIONIME TMosica, 00pa3yrT pemeTrky ¢GepmMbl M Ha3bIBAIOTCS:
BEPTUKAJIBHBIE - CTOMKAMM, HAKJIOHHBIE - PACKOCAMHU.
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CTOHKa BEPXHHH MOSC

" pepmsl

MaHEIb \ HHOKHHH 105IC
NPOJIET PepMBI

Puc.1.3. Cxema depmbl

Yacte Qepmbl, pacloNoKEHHass MEXIy Y3JaMu I[105ica, Ha3bIBaeTCs
naHenblo. HaumOosbmiee paccrosiHue MexAy IMosicaMd - BbicoTa (epMbl, a
PACCTOSIHME MEX]y LIEHTPAMH OMOPHBIX Y3JIOB - MPOJIET.

B OonbIIMHCTBE Cily4aeB METaUIMYECKHE KOHCTPYKIMHM M3rOTaBIIMBAIOT HA
CHELUAIN3UPOBAHHBIX 3aBOJAX M 3aT€M TPAHCIOPTUPYIOT Ha CTPOUTENIBHYIO
IomaaKy. B cBsi3u ¢ 3TUM Bce KOHCTPYKIMM JENATCS HA YacTH, YAOOHBIE IS
TPaHCHOPTUPOBKU. DTH YaCTH HA3bIBAIOTCS OTIIPABOYHBIMU MapKaMHU.

1.2. OOmmue mojioxeHust 0(popMJIeHHUs YepTeKa

Pacnosnoxenne BuaoB. Buibl Ha dyepTexxax METALTUYECKUX KOHCTPYKIUN
MPUHSATO PACIONaraTh CIEAYIOIUM 00pa3oM: BU CBEPXY B IPOCKIIMOHHOW CBSI3HU -
HaJ| TJIABHBIM BHJIOM, BUJ CHU3Y - MOJ IVIABHBIM BHJIOM, BHJl CIIpaBa - CIpaBa OT
IJIaBHOTO BUJA, BUJ CJIEBA - CJIEBA OT IJIaBHOTO BHaa. Hax kaxapIM BUAOM (KpoMe
IJIABHOTO) J€Nal0T HaANKUCh 1o tuny "Bua A", a HanpaBiieHHe B3IJIs/1a YKa3bIBAIOT
CTpeNKOi, 0003HaYE€HHOUN OYKBOM.

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

YcaoBHble 0003HaueHusi. B mensx  ymporeHuss — M300paykeHus
KOHCTPYKIIMHI Ha YepTeKaxX MPUMEHSIOT PsAJl yCIOBHBIX 0003HAYEHUI.

YcnoBHble 0003HaUeHUs Npoduiieit nmokazansl B Ta0. 1.1.

[IpsiMonMHEHbIE YyYaCTKM TMPOKATHBIX W THYTHIX MpoQuied B CEYEHUU
COMpATalTCs APYr C JIPYroM KPUBOJUMHEHHBIMU Y4acTKaMH, pa3Mepbl KOTOPBIX
onpenensaoTca coorBeTcTByromuMu ['OCTamu. Ha yepTexax MeTamIM4ecKux
KOHCTPYKUUH, BBUAY MaJlor0 pa3Mepa M300pa)keHHs, KPUBOJIMHEHHBIE YYaCTKU
KOHTYPHBIX JINHUWA HE BBIYEPUMBAIOT, 1 OCHOBHBIE KOHTYPHBIE JIMHUM COIPATAtOT
JIpYr C IPYyrOM HENOCPEACTBEHHO B TOUKax mnepecedeHuid. CedeHus MpOKaTHBIX
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npoduieil, a TakKe CEYeHHs SJIEMEHTOB M3 HECKOJbKHUX MPOKATHBIX MPOQHUIIEH,
COEJIMHEHHBIX CBapKoOM, 00JITaMU WJIM 3aKJIeTIKaMu, He ITpUuXyroT. B Tabnunax u
NPUMEYAHUSIX CEUEHUE M300pakaloT eile OoJsiee cxemMaTH4HO. Kaxkaplil a1eMeHT
CEUCHMsI, HallpuMep, MOJKY WK CTEHKY JIByTaBpa M300paxkarot JuHuel. Ceuenue
3JIEMEHTa COMPOBOXK/IAETCS HAAMKUCHIO 00 €ro pa3Mepax.

Tab6mmma 1.1.
YcaoBHble rpaduyeckue 0603HaueHust djaeMeHToB ('OCT 2.406-68)
_ Haunmenosanne -66(-);&;{'_{6'!!.!!!
ONCMEHTB! METAUTHYCKHX __(

KOHCTPYKUHMH B BHAAX M j[:

CETICHMAX =t i |
OGo3uavenss B BLIHOCHBIX

HAJITHCAX M B TEKCTE: L 100x10

Yronox pansononounbii
Vionok nepasuononownsit | L 100x63x8

Jnyranp I 30
[sesurep E 24
Crans kpyrnan o 920
Crany kpauparian 0 20x20

Cras 1oa0coBas mim
MHCTOBAR

— J00X4 — w=d

Iosicusiromme Hagnucu. Eciy 31€MEHT KOHCTPYKLUMU COCTOUT U3 OJTHOTO
npoQUIIsL, UM HA YepTEke N300pAKEHO ACHCTBUTEIBHOE YMCIO BXOASAIINX B ceue-
Hue npoduiieil, To unciio npoduiield He yKa3bIBAIOT. Y CIOBHOE N300paXeHue mpo-
buneit u X JeHCTBUTEIHHOE MOJI0KEHHUE B DJIEMEHTE JIOIMYCKAaeTCsl N300paXaTh 10
tuny (puc. 1.4), npuBoOJIA TaKXe TaHHbBIE O pa3Mmepax npoduieid. B atu nanHble 3a-
NUCBIBAIOT MPU HEOOXOAMMOCTH M JIMHY JAETaj, KOTOpas OTIENseTcs 3HAKOM
"Tupe" oT pazmepa ceUeHUsI.

— 110x70x8-3500 L) 8-1200 L— 110x70x8 [ ] 8-950

Puc. 1.4. YciaoBHoe nzodpaxenue npoduJiei

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

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

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

B) TaBpoBbie (puc. 1.5, B), o00o3Hayaembie OykBoil T (kKorja cBapuBaembie
netanu oopasyrot Gopmy 0ykesl T);
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r) yroBele (puc. 1.5, r), o6o3Hauaempie OykBOW ¥ (KOTJa CBapuBaeMbIe
JeTaan 00pa3yroT yrod).

TOYeLA

CIDTOMIEOH

Puc.1.5. CBapHbie IBbI
a — CTBIKOBOI; O — BHAXJIECTKY; B — TABPOBBIH; T — YIJIOBOM; JT — BUJIBI IIIBOB.

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

a) Venosroe oboynancamne 6)
v/i - ] ' A\ Yeaoshoe
c ' ) oboInagcHue
/
- 5 - / T

B) r

+ S

+ i
5...10

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

HezaBucumo ot crioco0a cBapKu BUIUMBIN 1I0B U300pakaroT CIUIOUTHOM OC-
HOBHOM JIuHuew (puc. 1.6,a), a HEBUAMMBIN - IITpUXoBO (puc. 1.6,0).

HezaBucumMo oT cmoco0a CBapKd BUIUMBIN IIOB M300pakaroT CILIOIMIHON
OCHOBHOM nnHUEN (puc.1.6,a), a HEBUIUMBIN - IITpUXOBOM (puc. 1.6,6).

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

OT wu300pakeHUs IIBa MPOBOAAT JIMHUIO-BBIHOCKY, 3aKaHUMBAIOUIYIOCS
OJIHOCTOPOHHEHN CTpenKkoil (HAKJIOHHBIA OTPE30K), a YCIOBHOE O0O3HAUYCHHE
pacroiaraeTcsi HaJ TOPU3OHTAJIbHBIM OTPE3KOM-TIOJIKOM, €cliu HM300paxkeH
BUJUMBIN 1IOB, M TIOJ1 MOJIKOM, €CIIV [I0B HEBUUMBIU.

CTpykTypHas cxemMa yCIOBHOTO OOO3HAU€HUsS! CTaHAAPTHOIO IIBAa COCTOUT U3 7
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snemMeHToB (puc. 1.7).
2 3 4 5 6 7
1 [FOCT 5264-80 | (T3 |~PO |»|n6|=|50|-| Z

3HakH "meduc”

Puc.1.7. CTpyKTypa yCI10BHOr0 0003HAYEHUS] CTAHAAPTHOIO IIBA

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

2 - 0003HAa4YeHHUE CTaHAApTa Ha TUIIBI M KOHCTPYKTHBHBIEC AJIEMEHTHI ILIBOB
CBApPHBIX COCTMHEHU;

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

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

A® - aBTOMaTHuYECKas Ha BECy;

M® - mexaHU3UpOBAaHHAs Ha BECY;

VII - B YrJIeKuCIOM Tra3e M €ro CMECH C KHCIOPOAOM IUIABSIIMMCS
AIIEKTPOJIOM;

PO - pyunas nyrosas cBapka;

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

6 - ISt IPEepHIBUCTOTO IIIBa - JaifHa MPOBAPUBAEMOT0 y4acTKa, 3HaK / uiau Z
(trabn. 1.3) m pa3mep miara; Ajis OAMHOYHOM CBapHOW TOYKHM - pa3mep
pPacyeTHOIro JuaMeTpa TOUKY;

7 - BcmomoraresibHble 3Haku (Tad. 1.3).

Tabnuua 1.3.
BcnomMorareibHbIe 3HAKH 1151 0003HaYeHus ceapHbIX mBoB ('OCT 2.312-72)
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Pacnonmoxesue BCrOMorares-

HOPO 3HAKA OTHOCHTEIBHO
Benomorarens- NONKH JIHHRH-BBIHOCKH, PO~
HEIH 3HAK 3navyeHHe BCNOMOTATENHOrO IHAKA BeZleHHOM OT HIOOpaXEHHA
wBa
¢ nHueBoi | ¢ 0BopoTHOM
CTOPOHB CTOPOHBI

Ycunenue msa CHATH A—

Hannsesl 1 nepoBHOCTH WBa o6paborars ¢ S L
NNABHBIM NEPEXOZOM K OCHOBHOMY MeTawty | ¥ AAA

q

[llos BuINONHHTE NPH MOHTAKE HIACIHA,
T... MPH YCTAHOBKE €TI0 M0 MOHTAKHOMY }—
YEPTEKY HA MECTE NPHMEHCHNA

Illos npepuBreThifl Wik TOYeyHbIA € Uen-

HbIM pacnonoxﬂ:::'e:éo(%’ron HAKJIOHA JTH- fL / /
pus |

LLIoB npepLiBHCTEI WK TOYEUHBIH C Wax-
METHBIM PACTIONOKEHHEM 4 =
1IoB no 3aMKHYTOR TTHHKM, - o—
(Awamerp 3naxa 3...5 Mm) '

11los no nesamxuyTOR MHEKK. 3HaK
NPHMEHSAIOT, ECITH PACTIONOKEHHE WBA SCHO

S =

Ecau na YCPTCIKC ITIOKA3aHbI OAMHAKOBBIC MIBBI, TO ITIOJIHOC 0003HaUYCHHE

UON\_IEb

u

IIIBa HAHOCAT TOJIBKO Ha OAHOM M3 HHX, IIPH 3TOM Ha IIOJTHOM 0003HaYCHU U Hal
JIMHUEH -BEIHOCKOM YKa3bIBalOT YU CJIO OAMHAKOBLIX IIBOB U UX HOpHI[KOBBIﬁ HOMCD

(puc. 1.8).

-

<d°\<

TOCT5264-80-T1A10 & I'OCT5264-80-C2
Nl N2
k! 2
==
Nl
- N2
SN S—
=

Puc.1.8. O603HavyeHne 0IMHAKOBLIX 1IOB

[Ipy Hanu4MM HA YEPTEKE IIIBOB, BBHIMOJHAEMBIX MO OJHOMY U TOMY XKeE
CTaHAapTy, 0003HAaYEHUE CTAaHAApTa YKA3bIBAIOT B TEXHUYECKUX TPEOOBAHUAX Yep-
Te)Ka 3anuchio 1o Tuny: Ceaphvie wigvl ...No...
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JlomyckaeTcsi He MPUCBAWBATh TMOPSIAKOBBI HOMEpP OJMHAKOBBIM IIIBaM,
€ClId BCE INBBI HA YEpPTEXKE OJWHAKOBBI, M H300pPaKEHBI C OJHOW CTOPOHBI
(JiueBO¥ MM OOpaTHOM ).

[Ipu »>TOM 1IBBI, HE HMEIOMIME OOO3HAUYCHUSA, OTMEYAIOT JMHHUIMH-
BBIHOCKAMHM 0€3 IOJIOYEK.

Macwradbl. Bei6op macimtaboB n300pakeHnii KOHCTPYKIIUNA Ha YepTexkax
CIIEIyET MPOU3BOAUTH C YYETOM HX CIIO)KHOCTH, MPUMEHSSI BO3MOKHO MEHBIIHIMA
MaciITad, 00ecreynBaroUil YeTKOCTh YEPTEKEN U KOIIUN C HETO.

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

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

Tabnuna 1.4.

HaunmenoBanue yeprexen Macrtabsl

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

Paboune uepTexu KOHCTPYKUUN 1:20, 1:50

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

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

Ha paboyem deprexe pazMenialoT HECKOJIbKO TAOJHII: CHEHUPUKAIINIO Me-
tasuia (Tabu. 1.5), Tabauiry OTIpaBOYHBIX MAPOK U TPUMEYAHHMSL.
Tab6nua 1.5.

Cneundrxamns metania S
Ornp. | C6op |Kon-80| Ceuenme | Mnunal Macca BKT | TTpume- &
mapka | MapK.f T [ B | MM mM [T poomjor.M uanue | —
o0
o0

15 10 1[7.5/7,5, 40 20 L 15115015 40

OtnpaBouHble Mapku 0003HA4YalOT (MApKUPYIOT) Ha YEpTEkKax M CXeMax
OykBoit u mmdpoi, Hanpumep D5. BykBa OOBIYHO COOTBETCTBYET HadaIbHOU
OykBe Ha3BaHus aemeHta (@ - depma, K - kononHa), mudpa mnokasbiBaeT
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NOPSIKOBBIA HOMEp 3JEMEHTA CPEAM 3JIEMEHTOB OJHOTO Ha3BaHUA. Mapky
AJIEMEHTa MUINYT HA YepTEeKe HaJl €ro0 OCHOBHBIM BHUJIOM KPYNMHBIMU OYKBaMH U
nudpamu (BeicoToi 8...10 MMm).

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

B crpoke "Cnenudukarus metamia" yka3plBaloT MApKy CTalld, U3 KOTOPOH
JIOJDKHBI  OBITH M3TOTOBJIEHBI KOHCTPYKIMU. Eciam yacTh COOpOYHBIX MapoK
(meraneit) U3rOTaBIMBAIOT U3 JPYTOM CTaM, TO 00 ATOM JIENIal0T IOMETKY B rpade
"[Ipumevanus”.

Maccy oOTAenbHBIX COOPOYHBIX MAapoK (JeTaliei) MOJCYUTHIBAIOT C
TOYHOCTBIO JI0 OJHOM JnecsTol kuiorpamma. OOIryro maccy cOOpPOUYHBIX MapoK
OKpYIUIIIOT 10 KuiorpamMmma. K macce cOOpOYHBIX Mapok J00aBIIIOT Maccy
3aBOJCKMX CBAapHBIX WIBOB, paBHON 1% Maccel Bcex neraneil. Maccy cBapHBIX
IIBOB 3alMCBIBAIOT B CHEHU(PHUKALUIO METaia OTAEIbHOW cTpokoi. OO1ryro
Maccy OTIPABOYHBIX MAPOK OKPYIJISIIOT 10 5 KI 32 CUET HEKOTOPOTO MU3MEHEHUS
MacChl CBapHBIX IIIBOB.

Metanninyeckue  KOHCTPYKIMM ~ MOXHO  HM300pakaTb  CXEMaTU4HO,
YOPOUIEHHO U JeTanbHO (puc. 1.6).

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

1-1

T
1

I/__

g

<

L . s S, A |

Puc.1.6. Ilpumeps! BbinoJiHeHUus Yeprekeit KM

a — CXeMaTU4HO; O — YNPOIIEHHO; B — IETAILHO

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

1. I'eomMeTpUYECKYIO U PACUECTHYIO CXEMBI.

2. Yeptex y3na.

3. Pabounii uepTex oTACIBHOTO AeMeHTa ((hacoOHKH).

4. Cocrapienue crnenudukanmy ysia.

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

PaGoTta HaumHaeTcs C BBIUEPUYMBAHUS CIUIONIHBIMH OCHOBHBIMHU JIMHUSMHU
cxeMmbl (epMbl B COOTBETCTBHHM C BapHAaHTOM 3a/laHMsl C YKa3aHHEM pPa3MEpOB,
pPacCUYETHBIX YCUIIUH, a PU HEOOXOAUMOCTH U BETUYHH CTPOUTEIIBHOTO MOAbEMA.
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TOYKaMH IICPCCCUCHUSA OCCBLIX JIMHUMN - JIMHUU HECHTPOB TAKCCTU ITOICPCHHBIX

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

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

B cxemax CMMMETpHYHBIX KOHCTPYKIIMM, BO3MOKHO HAHECEHUE pPa3MEpPOB
Ha OJHOU MOJIOBUHE (JIEBOI), a yCUIUM Ha Apyro# (mpasoil) (puc. 2.5.)

-
i o - -
1950 QA 195 S s T 150 = 20 = us &

. ?:Q gl & &l 2 % g &
'blg g J"I § % §
4300 _ 4300
Puc. 2.3.
- 5676 2)009
1960 500 >, 2300 o "5\‘, §
< -3 ) \ T '\") (\7\
9/ xNI»n S ¥N LN @
N » S 7] N/ R
§| V& v 6030 -1
& ' ! 7300 +18,0
+20,0 :
Puc. 2.4.

Puc. 2.5.

IIpakTnueckas padora Ne 14
Tema: Pacuer cikaToro nmosica 1epeBsiHHOM ¢GepMbl
Hesab padoThl: HAYYNUTH CTYJEHTOB PACCUMTHIBATH CHKATHIN MOSIC IEPEBIHHON
bepmbl
Xoxa pabéoThi:

87



Yacte 1 PacueTHas

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

d )
Iga v eTDe g’
8

N

Puc. 1. PacueTrHasa cxema Kk 3agaue

Tabmuma 1

VcxomHble JaHHBIE K 3aj1a49e

Ne N, kH d, I, m h, Mm b, MM Marepuan,
BapUaHTa kH/m (copT)

1 30 4 3 200 100 cocHa (2)
2 50 5 2 200 125 cocHa (1)
3 60 7 3 225 125 cocHa (2)
4 70 6 2 250 100 cocHa (1)
5 40 5 15 225 125 cocHa (2)
6 40 8 2 250 100 cocHa (1)
7 90 6 3 225 125 cocHa (2)
8 80 6 1,5 225 150 cocHa (1)
9 50 4 2 225 175 cocHa (2)
10 30 4 3 225 150 cocHa (1)
11 50 3 2 200 100 cocHa (2)
12 60 5 3 200 125 cocHa (1)

Ha ocHOBaHMM BBIITOJTHEHHOW NPOBEPKU CEYEHUS U 3aJaHHOM JJIMHBI CTEPIKHS
MOCTPOUTH TPEYTOJIBHYIO MPOCTEUIYIO AOIIATYIO hepMy OOIIMM mposieToM 12 M.

3agady peumTh B COOTBETCTBUU ¢ ITpuMepoM Ne 9

IMpumep Ne 9. [IpoBepuTh MNPOYHOCTH M YCTOMYMBOCTH CHKATO-U30THYTOrO CTEP)KHSA, H
3aKperIeHHOro B IUIOCKOCTH AedopmupoBanus. PacueTHas cxema CTEep:KHs MOKa3aHa Ha pHC. |-
Marepuan — cocHa 1-ro copra, Kiacc ycJI0BHH SKCIUTyaTalyu — 2.
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g K M N0 kH T

ARBBEEEEENER
# 14 m -

A

] =<
=7/

b=125

h=200

Puc. 113. PacyerHas cxema npoi0JibHO-CKATOrO CTEPIKHS

BrinuceiBaem U3 Tabn. | — 3 3HaueHUS PacUeTHBIX CONPOTUBICHUN U KOYpPuueHToB: R, = R,
=14 MIla, m; =1, m; =0,9.

PaccunTtbhiBaeM HEOOXOIUMBIE napaMeTpbl CCUCHUA U CXCMBI.

— [Inomaap nonepevHoro cevyeHus 6e3 ocaabieHU.
2
F_=hb=0,2-0,125=0,025 m’.
— MOMEHT COTIPOTUBIICHHS CEYSHHUS B IUIOCKOCTH M3TUOAIOIIEr0 MOMEHTA.
2 2
bh~  0,125-0,2°
W - _—
T =
6
— I'mbkocTb CTepXKHSA B IUIOCKOCTH C HAHMEHBIICH JKECTKOCTBIO ceueHHs (A,) ¥ THOKOCTH

CTEpXKHS B IUIOCKOCTH JeicTBHs u3rubaromero mMomenta (A,) (7). CrepkeHb HMMeeT IIAPHUPHOE
3aKperieHue KOHIIOB, mosTomMy L= 1.

g el p12 14412 =1108.
YT b 0125

p il WIE TATD
i, b 02

=833-107 ™’

Ry

— MakcuManbHbIi U3rudaromrii MOMEHT (cM. Tabu. 7, cxemy 4).
2 2
_ql” _25-4
max -
8

=5 kH-m.

[IpoBepka mNpPOYHOCTH CTEPXKHSA mpoBoauTcs 1o ¢opmyne (15), B koTopyw BXOauT
koa(duiment &, paccunuTsiBaeMblii 1o Gopmyie (16):

Eol NN _,__1108°-40-10° _
3000F, R 3000-0,025-14-10°

ﬂeﬁCTBy}OLHPIC B IIOIEPEYHOM CCHYCHHUH CTCPKHA HOPMAJIbHBIC HAITPAKCHUA:

N M ~40-10° 5-10°

max

+
F. EW, 0025 053-833-107

=12,93 Mlla.

I[OHYCKaeMOC Pacy€THOC COMMPOTHUBJICHHUC!

Romm, =14-1.09=12,6 Mlla.
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JleiicTeytomme Hanpsaxenud Ha 2.6 % BbIE PAcUCTHBIX HANPAKCHHWI, T. K. JIOMycKaeTcsa
NpeBbIICHHE HanpskeHHH He Oozee vem Ha 5 %, 1o OyAeM CUMTaTh, YTO YCAOBHEC NPOYHOCTH
CTCPIKHA BBINOIHCHO.

[poBepka crepxHs Ha YCTOHUHBOCTL M3 TuiockocTH (0e3 yuera BamsHuaA w3rndaiouero
mMomentTa) nposoaurces no gopmyse (4). B cBasn ¢ reM, yro rudKOCTL CTEPKHS B ITOM Ciydae
cocrasiser A, = 110,8, o koapdpuument npoaoabHoro u3rnda paccuureiBaercs no Gopmye (6)

A 3000
=L =" -0244.
® =% TTos
JIefCTBYIONIME B CEHEHHH CTEP/AKHA HANPKEHHA OT NPOAOALHOIN CHIIbI
3
N A0 I
F_ 0025

ﬂonycxaemme HAIPAKCHHUA U1 BbINOJAHCHHA YCIOBHA )’CTOi'l‘!HBOCT H

@ R.mm, =0244-14-1-09 = 3,07 Mlla.

JleficTByIOIIME HANPAKEHHA MEHbIIE JONYCKACMBIX HANPMKCHHIH, CIE0BATENBHO, YCIOBHE
YCTOHYHBOCTH CTEPKHSA H3 MJIOCKOCTH BBITIOJIHEHO.

[Tposepka ma ycroitunBocTs MA0CKOH (GOpMbl ACPOPMHPOBAHMA OT COBMECTHOIO JICHCTBHA
H3rnGaloNIero MOMEHTA H ITPOOJILHOMN CHIILL IpoBoanTes no dopmyne (17).

B stom cayuwae rubkocTh crepikus coctaeager A, = 6928, u kodpPHUHEHT MPOAOALHOTO
n3rnda paccunTeiaeres 1o gopmysne (5)

(p'l =1 —a(i'_] =] —0‘8(&28.) = 0'62.
100 100

Koadpuument ycroitunsoctu (), Bxoasmmii B opmyay (17) paccunteiBaercs no gopmyne
(18).
Koadduumenr ky Buibupaem u3s tada. 8. ®opma smiopsl uirubarouiero MoMenta —~ napaboua,
BHJ1 3aKPEILICHHA CTEPHKHA — TOMBKO MO KOHNaM yvactka, o = 0, cnenoparensHo, Ky = 1,13,
b’ 0,125
¢, =140—k, =140———1,13=3,09.
I h 4-0,2
Koapduument, yanrsiBarounii JONOAHHTEILHOE YBEIHICHHE H3rHGaoNIero MOMEHTa, B 3TOM
ciyyae

__ NN, 69.28°-40-10°
3000F, R, 3000-0,025-14-10°

"wi

E=1 =0817.

CrepikeHb He 3aKpEIVICH B PACTAHYTOH 30HE, CICA0BATEALHO, 1 = 2.
[Mposepka ycroitunsoctu (17)

N _ [ M o 40-10° P
©.F. R \EWo.R, | 062:002514-10°
3 2
A Sak —| =0.213.
0,817-83,3-107-3,09-14-10
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HOJI)"lCHHOC 3HAYCHHC MCHBUIC CJIHHHIBI, CICOBATCILHO, YCIOBHE )’CTOﬁ‘IHBOCTH CTCPIKHA
BBINTOJHACTCA.
Hpuiaoxenue
YuuThiBasg, YTO OCHOBHOM CTPOUTEIBHOW JPEBECMHOM JUISI  HECYIIUX
KOHCTPYKIUH siBisieTcss cocHa U enb, To CII 64.13330.2011 nmaer pacueTHble

COIIPOTUBJICHUA JIsI 9THUX HOPOA, KOTOPBIC IIPUBCICHLI B Tabum. 1.

D e

Tabanua |

Pacuertble CONPOTHRACHNSA JIPEBECHHbI

Pacuernsie CONPOTHBIICHHA

HanpskeHHOE COCTOSHHE H XapaKTepHCTHKA OGo3znaue e Hhon ek N T
ATEMEHTOR HHE I P [ p; I - 3
1. H3rub, cxaTHe H CMAITHE B10JIb BOJIOKOH
a) UIEMEHTHl NPAMOYTOIBHOIO CEYEHHA BBICOTOH 10
14 13 8.5
50 cm
6) 2neMeHTH MPAMOYTOJILHOTO CEUEHHS [HPHHOI
cppiie 11 10 13 ¢ u npu BeicoTe ceyeHns cpbite |1 15 14 10
J10 50 em
™ th RCq RCM
B) WIEMEHTHI TPAMOYTOABHOIO CEYEHHA UWIHPHHOMH
cabine 13 ¢M npu BeicoTe ceueHns cebiue 13 a0 50 16 15 11
oM
) 2ICMEHTBI U3 KPYIUIBIX JICCOMATEPHAIOR OC3 BPE30OK B 16 10
B PACUCTHOM CCHEHNH
I"eoMeTpHYeCKHe XapaKTePHCTHKH CeHeHHIT
Dopwma ceueHns
y By 1
['eomerpuueckas = L\
N X =
XAPAaKTCPHCTHKA - 5
L <R N
=l b= 2 d b= 3
[omans nd?
NOTIEPEUHOTO  CeUeHHSA b-h 0,74d° 0,77d*?
(F, ™) 4
Oceroil MOMCHT b-h' 4 4
et - o 0,0395d 0,0461d
Ocesoii MOMCHT h b’ 64 0.04854" 0.0494*
unepn (J,, M%) 12 : M
L .2 0,231d 0,244d
(fe M) J12 d ’
Pagnyc unepunn __h_ 4 0.252d 0.256d
(i M) V12 ' '
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Monment b 3
conpornsieHns (W, 3 0,09124" 0,09784"
w') 6 nd
Monment e
conpornsicnns (W), h-d 32 0,097d" 0,0984"°
M ) 6
CraTuuecknii MOMeEHT b’ . ,
noayceyenns ; 0.07d" 0.08d4"
(S M) 8 d
Crariyeckuii  MOMEHT hb 12,5 2
NOIYCeCHIUS —_— 0,072d" 0,0844d"°
(S M) 8
llepexonbie KOXPPUIHEHTHI 71y,
MakcHManbHas
Knacent yenosuit DKCIAYATAUMOHHASA
IKCIIYATALMH BJIAKHOCTD, % . 803)1)0(:8 e g
’ temneparype 20 'C, %
Al 10 8 40 |

1 812 63 1

2 a0 15 75 0,9

3 J10 20 85 0.85

4 oonee 20 Oonee 85 0,75

Tadnuua 8

3navenna koxduimenta ky

tbopma MOPBI MOMEHTOB

Bu sakperuiesus

TonbKO 110 KOHLAM yyacTKa

o KoHuaM K pacTaHyToif 01

Iy Momenta M KpoMke
= JIITIITT00000 i
lo
- L13-0,130 1L13-0,13a
l 3 0sas<l 0<a<l

DMOpPhI BHYTPCHHUX YCHAHIT M nporuder danok

Tabnuua 7

No | PacyerHbIC CXEMBI H AMOPBI MONEPCUHBIX CHII Wi
n/n (O,) v marubarommx MmomeHTos (M,) MY, PO
1 2 3
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L q

ARTREEREERE
',"*97: i 7R
+ — Maxkcumanbubli nporud Ha paccTosHUM
g N2 Q) z=1/2
4 2 | bIﬁI‘r _qv < d sq]-'
‘?[TI—D-I?\I 2 .\.IHJ\ S ‘;‘84[} *

IIpakTnuyeckas padora Ne 15.
Tema: OnpenesieHue pacueTHOr0 COMPOTUBJIEHUS TPYHTA U Pa3Mepbl
MOAOIIBbI PyHAAMEHTA
Heab padoThI: HAYYUTH CTYJICHTOB ONPECIATH PACYETHBIC CONMPOTUBIICHUS
TPYHTA U pa3Mephl MOJIOMIBLI (hyHIaMEHTA
Xoxa padoThi:
3amanue 1.

OnpependTh pacyeTHOe CONPOTHBJIEHHE rPYHTa OCHOBA-
uHs dyHaamMedTa noa KOJNOHHY 34aHHS ¢ rHOKOH KOHCTPYKTHBHOH Cxe-
Moit. ®yHnaMeHT ¢ mojgowiBod npsMoyrofibuod GopMu aXb umeer ray-
O6HHYy 3aJ0XKeHHs, paBHyw d,. PacyeTHsle yaeabHbe XapaKTePHCTHKH
FPyHTa: OCpEAHeHHOE 3HaYeHHe YAeJbHOTO Beca TPYHT2 BHIIE H HHKe

RONOMIBH Y{; H yi1 YroJ BHYTPEHHEro TPEHHA i, 3HAUEHHE YIeJbHOro
CuelieHHa Cr; H paaMepu (GYyHAAMEHTa NPHHATHE NO MAAHHHM ONLHOTrO H3
BapHaHTOB Taba. 5.5,
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Ta6auna 55 Hcxomuble Aanuble K 3ajave

PacyetHuwe xapakies
PHCTHKH rpyHTa
ag aXb, M HaumenoBanwe rpyHTta -
£z 2 o | Y™ | ‘e
:g \ ‘:' 11 lf.H/“l Klla
1 12,1 X1,6(1 Ilecku kpyunve 43 16 1
212,2X1,711,1| To xe 42 16 2
8$(2,3X(,8]1,2]1 » 41 16 2
412,4%1,911,3 » 40 16 2
512,6X2,0(1,4] Ilecku cpeanelt KpynHocTH 39 17 1
612,6%X2,1{1,5] To xe 38 17 1
712,7%X2,211,6 » 37 17 2
812,8%x2,3]11,7 » 36 17 2
912,9x2,4|1,8( [Neckn MeakHe 35 18 2
3%2,511,9( To xe 34 18 3
3,1X2,6|2 » 33 18 4
3,2%2,712,1 » 32 18 5
3,3x2,8{2,2| ITecku nulacsarue  Mano-| 3l 18 2
BJAXKHbe
3,4X2,9(2,3( To xe 30 19 3
3,5%3,0({2,4 » 29 19 4
3,6xX3,1(2,5( » 28 19 5
3,7%3,2|2,6 > 27 20 6
3,8%3,3(2,7| MNeckn nwunesaTule Hacwuies-| 20 20 3
Hble BOAO#H
3,9%3,4(12,8! To xe 25 20 4
4x3,512,91 » 24 20 5
3,8%X3,6|3 » 23 19 6
3,6X3,4(2,91 » 22 19 7
0,4%3,212,8] lNMeckn nutnesaTthe saaxuse | 21 19 4
3,2%3,0(2,7| To xe 20 18 5
3,0x2,8(2,6 » 19 18 6
2,8x2,6(2,5 » 18 18 10
2,6X2,4(2,4| INuaepaTo-rAHHHCTHE TpyH-| 17 17 16
™ ¢ J. <025
2,2%X2,0(2,2] To xe 15 17 25
2,2X2,0(2,2 » 15 17 25
2x1,812,1 » 14 16 30
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3anaua 5.1. OnpenesinTb pacuyeTHOE CONPOTHBJIEHHe OCHOBAHWA AN
bynaamenta noa KoJouNH 3xaHHs ¢ FuOKOH KOHCTPYKTHBHOH CXeMOH.
Pacuetdnifi yron suytperdero tpenusn ¢rpr==20° pacyerHoe 3HaueHHe
yaeabHOro cuenaenus cip=3 klla. [lopowsa bynnaMenTa HMeer pasMe-
pol 2XX3 m ¢ raybuHoit 3anoxenus dy=2 M. OcpeaHeHHoe pacueTHOe
3HayelHe yNeJbHOro Beca FPYHTOB, 33J1€r2i0lIHX IiHXKe nogowss ¢yH-
naMenta yri=20 kH/w3 Ocpennennoe pacyetHoe 3HaUEHHE YAJbHOTO

BeCa TPYHTOB, 33JCraloulHX BHIIE NOAOLIBH y;l=—-20 kH/m2

Pewenue, Illupuna (HauMedblIyd pa3Mep) nopowss GyuAaMeHTa
b=2 M. Koabduuuentn ycsaonuil pabortbr (raba. 5.1) ya=1,3; yeo=1.
3uayenus kospduunenton (rabam 5.2) M, ~051; Me=3,06; Mc.=>5,66.
IlpH pacyeTHbIX XapaKTEPHCTHKAX IPYHTa, WaHAEHHHIX Ha OCHOBE HCNHI-
Tauui, Kosdpdruuent k=1. Ilpy b=2<<10 M wospbuunent k;=1. Tax
Kak noaBaJsa Her, dp,=0. PacueTHoe COUpPOTHBJIEHHE TPYHTA OCHOBaHIA

'V 'V ¢ ’
R == [ My by + Modyvig + (M, — 1) dgviy -+ Mey ] =
=l§—'—[o 51+1:2-20 + 3,06-2-20 -+ (3,06 — 1)0-20 - 5,66-3] =

= 207 gl la = 207 kH/Mm2.

3anaua 5.2, OnpesesdTh pacyeTnoe CONPOTHBJIEHHe OCHOBAHHS /st
PYyHIAMEHTA CEAbCKOXO3AHCTBEHHOTO 3AaH¥A NO TAGJHYHHM JA3HHBIM.
Ipyur ocHoBanus — MeJIKHA NecoK cpeaded NMJAOTHOCTH, MAJ0BAaXKHbI.
Tlopowsa ¢yHaamenta uMeer pasMepu 2X3 M rayOGHHOH 3aJ10KeHHS
d=2 m.

Pewenuc. upuna (HauMenbllnii pa3Mep) nOAOWBH QyHAAMEHTa
b=2 m. Ilo 1aba. 5.4 Ro=0,2 MIla. [Ina neckos ko3dHumeHT ky==

=0,125. [pr 6>bo==1 M ® d<do=2 M. Haiigem pacuernoe conporus-
NeviHe OCHOBAaHHA

renf en() vl
0 0

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

2—1]2+2_
1 )2-2"

3amanue 2.
OrnpenenuTs pacyeTHOE COMPOTUBIICHUE TPYHTA IO CICAYIONIUM JaHHBIM pa3Mephl
MOJIOIIBBI OTAEIbHOCTOSMIET0 (hyHIameHTa @@= b= 2 m. Oruomenue JUTAHBI
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sganmst k Beicore L/H= 5, ['myObuna 3anoxxkeHust GyHAaMeHTa d = 1,7 m.
OcHoBanueM (yHAAMEHTY CIOYKAT CJIOW CYTJIMHKA, WMEIOIINN CIICTYIOIIHe
XapaKTEPUCTHUKU:

e=0,75; 1, =0,4; v=19,5 xkH/M".

3agady pemuTh ¢ momoIisio npumepa Ne 11.5.

TMpumep 11.5. OnpenenuTs pacyeTHOE CONPOTHBAEHKUE IPYHTA MO
CAEAYIONMM JAHHBIM: pasMephl NMOAONIIBLI OTAC/ILHO CTOAILECrO QyH-
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nameHTa a= b= 1,3 M. OTHOowIeHHe ATHHB 3naHus K Beicote L/H =4,
Iybuna 3anoxenus pynaamenTa 4, = 1,5 M. OcHoBaHuem ¢yHaMeH-
TY CIYXXKHT CIIOH CYIJIHHKA, UMEIOLIMIH CNEAYIONHE XapaKTePHUCTHKH:
e=0,75; I, =0,4; y= 19,5 kH/»'.

Pewernue,

1. I'o 1abn. 11.6 ycranapmsaem ye/ibHOE CLIETIEHHE H YIOJ BHYT-
PEHHETO TPEHMA CYTIIMHKA:

¢, = ¢y =23 klla; ¢, = ¢y, = 21°.

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

3. BunucuBaem w3 tabn. 11.10 xosdpdmumentsi: M, =0,56;
M,=3,24; M.=5,84.

4. OnpenensieM pacyeTHOE CONMPOTHRIIEHHE TpyHTa no dopmyrie
(11.13), npu 3TOM NPUHUMAEM 3HAYCHUSA:

e k=1,1 (Tak KaK clerVIEHHE ¥ YTOJI BHYTPEHHETO TPCHHSA onpe-
JieJiCHB! 1o Tabiinue, a He B pesy/ibTaTe UCIBITAHUIH IPYHTA),

® k.= 1,0 (Tak kak mmpuna ¢pyHiamenTa messie 10 m);

e dy = 0 (s 3nanmit 6e3 nonsana);

® Yu=Yn=7= 19,5 KH/M’ (Tak KaK rpyHT BHIILE W HHXKE MOJOIIBHI
(yHAAMEHTA OIMHAKOBLIH).

R '-"L%QEM'.’.‘J.’Y:: +Mdyyy +(M,=1)-dy), + M.c, | =

= 1,2-1,0
1,1
+5,84-23]=265,4 xIa.

[0,56-1,0-1,3-19,5+3,24-1,5-19,5+ (3,24 -1)-0-19,5+
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YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
Pexomenayemas quteparypa
OcHoBHas JuTepaTypa:

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

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

3. T'onuapoBa, M. A. CtpoutenbHble MaTepualibl U U3ACHHs [DNEKTPOHHBINA pecypc] :
yuebHoe nocobue i CI1O / M. A. I'onuaposa, B. B. Kpoxorun, H. A. Kammpuna. — 2-e u3g.
— OneKTpoH. TeKcToBble aaHHble. — Jluneuk, CaparoB : Jlunenkuil rocyaapcTBEHHBIH
TeXHUuYecKkul yHuepcureT, [Ipodobpazosanue, 2019. — 79 c¢. — 978-5-88247-935-9, 978-5-
4488-0287-4. — Pexxum mocryma: http://www.iprbookshop.ru/85990.html

JonoHUTEILHAS JIUTEpaTypa:

1. Tampazsiu A.I'. XKenezo0eToHHbIE U KaMEHHBIE KOHCTPYKIMU. CrenuanbHbIA Kype
[DnexTpoHHBIH pecypc] : yuebHOoe nmocodue / A.I'. TampaszsiH. — DJIEKTPOH. TEKCTOBLIE IaHHBIE.
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