IIpakTnueckoe 3anaTue Nel7-18

1. OIPEJAEJEHUE HECYIIEN CIOCOBHOCTHU OCHOBAHUSA
®YHJIAMEHTA MEJIKOI'O 3AJIOKEHUS.

2. AHAJINTUYECKUM METOJ PACUETA HA I'N'TYBOKHM CABUT
®YHJAMEHTOB C HAKJIOHHOH TOJOIIBOM ITPY JEMCTBUA
BHEIIEHTPAJIbHOM HAKJIOHHOM HAT'PY3KE.

3. PACUET YCTOMYUBOCTHU ®YHIAMEHTA
MO CXEME INIOCKOTI'O CABUT A

Pacuer ocHoBauwmii o Hecyniei crocoOHOCTH L0/DKEH NPON3BOAUTCA B CIYYAsX,
ecJIn:
a.) Ha OCHOBAHHE MEPEAAIOTCH 3HAYMTENbHBIC NOPU3OHTAIBHBIC HATPY3KH (MOANOpPHBIE
CTeHbl, ()YHIAMEHTBI PACHIOPHBIX KOHCTPYKLKIT K T.11), B TOM YHCIe U celicMHYecKue;
0.) coopyeHHe PAcIONOKEHO HA OTKOCE WITH BOIH3H 0TKOCA;
B.) OCHOBAHHE CIIOMKEHO MeICHHO YIUIOTHSIOUUMHCH BOJOHACKHIIIEHHLIMH IBLIEBATO-
[TTHHHCTBIMH 1 OHOTEHHBIMH IPYHTaMH;
I.) OCHOBAHHE CIIOKEHO CKAJIBLHBIMH IPYHTaAMH.

llens pacuera ocHoBaHMil 1o Hecymiei cnocoOHOCTH sABisfercs oDecneveHuHe
HNPOYHOCTH U YCTOHYMBOCTH OCHOBAHHWIA, a TAK e HeJoNylieHHe cIBura (pyH1aMeHTa
No MNOIOWIBE M ero onpokuasiBaHus. [lpy pacuere OCHOBaHHMA 10 Hecylleil
CHOCOOHOCTH  CHIEAYET Y4YHUTHIBATH, YTO BO3MOMKHBI pa3IHYHbIE CXEMbl [OTEpPH
YCTOHYHMBOCTH, HANPHUMEP, B BHIE [UIOCKOTO CJABHIa Mo nojpomse (yHIaMeHTa WM
Hike ee. [Ipu BeiDope cxembl MOTEPH YCTOHYMBOCTH CHEAYET YYHTBIBATH XapakTep
HArPY30K M HX paBHOJAEHCTBYIOWIEH (BepTHKAIBHOCTh, HAKIIOH, ASKCLEHTPUCHTET),
tdhopmy dyHnaMeHTa (IEHTOYHBIH, NPAMOYIOIbHLIIL), XapakTep MOAOMWBL (yHIaMEHTa
(rOpH30HTANBHOCTL, HAKIOH), HAIWYHe cBs3eil yHIaMeHTa ¢ JPYrHMH 3/IeMEHTaMH
3[aHKs, BHJ1 H CBOHCTBA IPYHTOB.

OcHoBanusi JeHTOYHOro (QyHAaMEeHTa CIeAyeT NPOBepsAThb Ha YCTOHYHBOCTE
TONBKO B  HANPABIEHHH  KOPOTKOH  CTOpoHBl  (WHpHHBLI)  dyHIaMeHTa, a
NPAMOYTOILHOT0, KBAAPATHOIO H KPYIJIOIO — B HANPABIEHHH JeHCTBHS MOMEHTA HIIH

HanpaeJeHHA ee mpH3OHTEIJleUH COCTABJIAOIISH.



Sanaya 1
PACYET HECYIEH CIOCOBHOCTH OCHOBAHHSI
NPAMOYTOJNBHOTO (KPYTIOTO) @YHIAMEHTA
PaccuTaTh HeCYNIVIO cnocOOHOCTE OCHOBAHHA MPAMOYTOIRHOTO (KPYTIOTO)
tyugamenTa, Pasmepn gynaamenTta B noane noaydenw w3 pacuera no Il rpynne
MpEeihHEX COCTORHHI ¢ YHeTOM Reca (YHIAMEHTA H TPYHTA Ha ero 0Dpeiax.
AJTOPHTM pPelleHH

1.) CxeMa K onpeaencHiio MPHBCICHHBIX PAIMEDOR NOMONEL yHaaMenTa

Fu'
M Fr'

M 1 Fn B’ | 28 |

2. o rabn. 1 onpeaenscy HOPMATHEHBIC JHAYCHHA POYHOCTHEIX XAPAKTCPUCTHE (y 1

Ca-

3] PacucTHnie 3HAYCHMA MPOYHOCTHRY XAPAKTCPHCTHE  JUIH PacUHeETa o I rpyrne
NPEIc/ TR COCTORHMI:

Ecin ROPMATHRHOC  SHAYCHHC  VIUld  BHYTPCHHCO  TPCHHA  Pg, VIGO0
CLHENMMEHHA Ty TMPHHATED 1O TEiﬁﬂH[[Eﬂn‘[, TO PACHETHLIC IHAYCHHA XAPAKTEPHCTHR B JTOM
CAYHAC MPHHWMAKTCE NPH CISIYHHIINX AHEYCHHAX Il'{'l-?l_'bl_'l}H]l.HE'l-lTﬂ HANEHKHOICTH [T

IPYHTY:



— B pacHeTe OCHOBAHHH Mo JeopMaiHamM yq= 1.0
— B pacyerax OCHOBaHWI 10 Hecywleill CllocoDHOCTH UM YISIBHOID CUSIUIEHHS Yq =

1.5, nna BHYTPEHHETO TPEHHA MECKOB Yq = 1.1, NelneBato—TIHHHCTRIX Yq = 1.15.

(1)

Ya xlla (2)
4.) [IlpueoauM BCe HATPY3KH K nogowee (yHIaMedTa. PaBHogeHcTBYIONIAS
BEPTHKAIBHBIX PACHETHRIX HATPYIOK B YPOBHE MOJOMIBEI (VHIAMEHTA ¢ VUETOM Beca

(hyHIAMEHTA H TPYHTA Ha ero odpesax
Fy=Fy,+exlxd=xy, xH (3)

rie  Fyy — paBHOJSHCTBYROIIAR BCeX BEPTHEANRHBIX HATPY3IOK B YPOBHE BepXa
(PyHIAMEHTA [UIA PACYETOR 10 [IEPBOI IPYIIE NPEACIbHEIX cocToAHHi, KH

& — CTOpPOHA [OJOIIBEL YHIAMEHTA, HANpaBICHHE KOTOPOH COBHAJAET C
HATIPaBICHHEM JICHCTBHA TOPH3OHTANBHONH COCTABNAKMICH HATPYIKH H BOIMOKHEIM
HANIPABIEHHEM NMOTEPH YCTOHUYHBOCTH, M

| — anuHa NPAMOYTOIEHOTO (JYHAAMEHTA WIH YCIOBHadA JUTHHA KpYTioro
(pyHmaMenTa, M

d —rayDHHa 3aneKeHAA PYHTAMERTA, M

¥ — YIeABHBIH Bec VHIAMCHTA H TPYHTA Ha ero obpesax, KH/M

YntVs
¥="2", xim (4)

5.) PesyinbTHPYIONING MOMEHT OTHOCHTEIRHO HEHTPA THRCCTH N0/I0MIBEI
M|“M]r—Fh|JK d. kHMm {5]
rae: My — pasnojeficTeyromas MOMSHTOB B YpoBHE Bepxa divijaMeHTa [UiS pacycTon

Mo NePBOH TPynne npenenbHpXx cocToanni, kKH-wM;



Fu' — paBHOJCHCTRYIOMAA TOPHIOHTAIRHEIX HATPYIOK B YPOBHE BepXa (PyHIAMEHTA

A pacdeTos 1o I rpynne npeaensHbix cocrosHuil kH.

6.) IKCUSHTPHCHTET NPHIMKEHHA PABHOASHCTBYIOUIEH BEPTHKANLHBIX PACUYETHLIX

HATPY30K:

Bp=—",1 {6}

1.) llpusenenneie pazMepsl NOJ0MWEL PyHIAMEHTA:

8 =a—2¢p, M (7)

8.) Kooadpuument orHomenns:

==, @
rae | H & — COOTBETCTEREHNO ATHHA H HIHPHHA NOJOWBE (YHIAMENTA, TPHHHMAEMEIE B
CIIVYde BHELEHTPEHHOID NPHUIMKEHHA PABHOASHCTBYIOWEH HATPYIKH  PABHBIM
MpHBeaeHHBIM 3HaueHueM | 1 6" ecim /g < 1, To cneayer npuanmars 1= 1.0,

9.) Kospdmumentst hopmet ipyanaMenTa:

&y =1-025M, (9)
2q=1+1,5Mm,
Ec=1+0,3/M,

[1pu cooTHOLIEHHH CTOPOH NOJCLIEBL yHIAMEHTA 1] = 5 (PYHAAMEHT paccMaTpPHBAETCH
KAK JEHTOUHBIH H KO POHIHEHTH &Y, S0, {C MPHHEHMAKTCA PABHEIMH |.

10.) BeprukaibHyl) COCTaBIAKIIYVIY CHIBL  NPEICHBHOIO  CONpOTHEICHHA N,
OCHOBAHHA, CIOMKEHHOTO HECKANBHEIMH TPYHTAME M €ClH (PYHIAMEHT HMEET MIOCKYH)
MOAOIIBY H FPYHTEI OCHOBAHHA HIDKE NOJOIIERI OJHOPOIHEL A0 TTy0OHHBI HE MEHEE e

HIHPHHBI, TONYCKASTCA ONPEAEnaTs No dopmMyne:

No=ol (NE x & xy+ Ny x Egxdxy +Nex e xc), M (10)



rie: vy ¥y, — yAelbHBII Bec rpyHTa s pacdera 1o | rpyiine npeieibHbIX cocTosHI
FANCIAKUIHX COOTBCTCTEECHHO HHUAHE M BBILLIC 1TOOLIBEI I'I')}’H,}_I,HMCH'I'H., H]‘[.-"ll'ln.-l3
Pacuer no opmyne (10 ) ponyckaeTcs BeINOIHATH, CCIH CODMIOIACTCA YCIOBHE
tg 6 <sin @, rae tg & = F/F,, (F, = Fy).
[To tg & naxoaum 6. sin @ = sin ¢y.
Bespasmepubie  koaipuimenTel  Hecyniel  cnocoOHOCTH  ONpeienscMbic 10
tabmune 2 N, Ny, N, = f (¢y, d).
11.) Pacyer ocHOBaHHI 110 HecyHICH crOcOOHOCTH NPOBEPACTCA HCXO0/I H3 YCIOBHS!
F <y Fy/ Yo (11)
rae F — pacuernas Harpyska Ha ocHoranme, kH;
F, =N, cuna npenensHOro ConmpoTHBIEHHA ocHOBanud, [KH];
Ve — KOMPQHIHERT YCIIOBHH paboThI, MPHHUMAEMBIH:
— 1A I€CKOB, KPOMeE NblaeBaThiX Y. = 1.0
— [Ons  TBIIeBaTBIX  MECKOB M [bIIeBaTO—T/IMHHCTHIX  PYHTOB B
CcTaDMIM3UPOBAHHOM COCTOSHHH Y. = 0.9
— Ui TBLIEBATO—TIMHHUCTHIX TPYHTOB B HECTAOMIIM3MPOBAHHOM COCTOSHHH
v, = 0.85;
Yo — KOA(PQHLIHEHT HAEKHOCTH M0 HAZHAYEHHIO COOPYKEHHA
ans 3nanus I knacea — 1,2
Il knacca— 1,15
I11 knacca—1,1
12.) B ciny4yae HERBITIONHEHHS YCIOBHS VBeJIHMUHMBAEM pasmepsl GvHaameHTa. Pazmeps
(byunamenta gomkubel ObITE KpatHeiMu 300 MM. He mepecunTeiBas Bec dryHIaMeHTa 1
IPYHTA HA ero o0pe3ax, HAXOJAMM BEPTHKANBHYH) COCTABISOIIYI CUIbl NPEACIbHOID
conporusnenus N, [Iposepsem ycinosue (11 ). [lpuHumaem okoHuYaTEIBHBIE PA3MEPSI

IOJOLBEL (PYHIAMEHTA.



ITpumep pemenus 3anauu
(eapuanm 20)
Hano: e =085, ), = 0.5, v, = 17.7 kH/m, v," = 18.1 kH/m, rpynr — rimna, Fy," = 230
kH, Fi;" =90 kH, M," = 65 xkHwm, 1l knacc 30anusa, 6 =2.7m,d= 1.6 M,
= nR/2 — QpyHAAMEHT KPYIJIBIiA.

1.) Cxema k onpeaesieHHO NPHUBeJIeHHBIX pa3MepoB MOJOIIBEI (PyHAAMEHTa

Fv' = 230kH
M’ = 65 kHM ! Fri' = 90 kH

Tt i 7

d=16m

2.) Mo tabn.l  onpejnenseM HOPMAaTHBHBIE 3HAYEHHS NMPOYHOCTHLIX XapaKTEPHCTHK:

rpyHT — rauna, e = 0.85, J, = 0,5 — ¢, = 16° C, =43 klla

3) Pacuernbie 3Ha4dcHHSA MPOYHOCTHRIX XAPAKTCPHCTHK JIJIA pacUeTa 110 | Ipyinite

MpEeacibHEIX COCTOHA HHUH:

w10 e
TR
C, :E:ZS.? klla
1.5

4.) PapuozeiicTByiomas BepTHKAIBHBLIX PACYETHBIX HATPY3OK B YPOBHE MOIOUIBLI
(pyHIaMeHTa ¢ y4eToM Beca (DyHIaMeHTa M TPYHTa Ha ero obpesax:
Fy=230+27x2.1x1.6x213=423 xH

1814245
2

213 kH/ A



5.) PesyasTHPYIONHA MOMEHT OTHOCHTEIIEHO HEHTPA TSKECTH TOJIOMIBEL
M;=65-90x 1.6 =-79 kHm
6.) DKCUCHTPHCHTET NPHJIOMKEHHA PABHOJCHCTBYIOUIEH BEPTHKAIBHBIX PACUYCTHBIX
HATPY30K:
€, =79423=0,19 m
7.) TIpuBeIeHHEIE pa3MEPhI MOJOMIBE (PYHIAMEHTA:
6 =2T7-2%x0.19=24m
I'=1=2.1m
8.) KoaddmumenT oTHOIICHHS:
n=2.1/2.4=0.88 < | sHaunt npuaumaem n = 1.0
9.) KoopdyumenTsr hopmel pyHIaMeHTa
E&y=1-0,25/1=0.75
Eq=1+1,5/1=2.5
Ec=14+031=13
10.) Beprukanbnas cocTapisiowmias CHIIbl NPeebHOTO COMPOTHBISHHS:
Nu=24x21(1.16x0.75x24x17.7+2998 x25x1.6x18.1+575%13x
28.7)=12361 xH
T.K tg3=90/423 =021 <sing;= 14" =024, npu 6= 12" nu ;= 14’
Ny=1.16

Ng =2.998
Ne=23.13
11.) Pacuer ocnoBanuii no necyiuei crocoOHOCTH MPOBEPAETCS U3 YCIOBH

F =Y. FJ/ ¥a
F =423 kH, v, = 0.9 — 14 nelicBaTo—IHHHCTEIX TPYHTOB B B CTADHINZNPOBAHHOM
cocrosHum, F,=N,= 2361 kH., y,= 1.15 — nns 3nauuii 1l xnacca.
423 kH < 0.9 x 2361/1.15 = 1848 xH.
12.) Venosue BBINOMHASTCH CHEAOBATEIBHO pasMepbl (yHIAMEHTA [PHHUMAKTCH

paBHBIMH 6 = 2.4 M, | =2.1 M



3amaua 2
AHAJIMTHYECKHH METOJ] PACYETA HA I'TYBOKHIM CABHI
®YHJIAMEHTOB C HAKJIOHHOH NOAOIBOH NMPH AEHCTBUH
BHEIEHTPAJIBHON HAKJIOHHOM HATPY3KH

MynpaMeHTBl ¢ HAKIOHHOH NOJOINBOH 11€1ec000pa3sHo NPUMEHATL BMECTO
(hyHIAMEHTOR ¢ TOPH3OHTANLHOH NMOAOMWBONH B TEX CIAyuasx, KOrjaa 8 NocjIeqHHX He
BRITIOJIHACTCA yenoBHe tg 6 < sin @y Koodpurpents! GopMbl U NpHBEICHHBIC pa3Mephl
(hYHJAAMCHTA ONPCICHAIOTCA TAK KC, KAK W 18 (DYHJAMCHTOBR C TOPH30OHTAIBHOH
MOJIOIIBOH.

Tpebyercs paccuMTaTh  HECYHNIYIO cMocoOHOCTH OCHOBaHMA (yHIAMEHTa ¢
HAKJIOHHOH TOI0IIBOH.

AJITOPHTM penieHust

1.) CocTaBum pacdeTHy1O CXEMY:

2€s

2) Pacuetnpie 3naveHus MPpOYHOCTHRIX  XApPaKTEPUCTHK  I'PpyYHTa  OCHOBAHHA

(onpenenatorcs no .3 3agaqu Nel)



3.) PaBHO/ICICTBYIOIIAS BEPTHKAIBHBIX PACUCTHRIX HATPY30K HA YPOBHE 0/IOIBHI
(hyHIaMeHTA:
Fyv'=Fyi" +Fy2" + Fyy" +Fy,', kH (12)
rae Fy)' - BeprukanbHas cOCTABIAOIIAN BHCILHHX Harpy3ok, kH
Fy:' - Bec crenoBrIX nanenei, xH
Fyi' - Bec rpynTa Ha yerynax dyngamenta, xH
Fvs' - Bec hyngamenta, kH

4.) dakTHYECKHIT YT HAKIIOHA K BEPTHKAIIM PABHO/ICHCTRYIONIEH BCEX CHII:

r

(5’=arctg%,—, o (13)

L)
rae Fy' - ropH3oHTallbHAs COCTABIAIONIAA BHELIHHX Harpy3oK, kH
5.) Yron mexiy HanpapicHHEM paBHOACHCTBYHOLIEH H HOPMAIIBIO K [10/1011IBE:
d=d-a ° (14)
e o — Yol HAKJIOHA MOJ0WIBEL (PYHIAMEHTA K TOPH3OHTY, °

6.) CocTapnawlias paBHOISHCTBYIONIEH BCeX HATPY30K (HOpMAlb K MMOJI0LIBE):

E F, cosd i &
. cosd ° ¢ ta)

7.) CocTaBngi0inag KacaTelikHasg K T10JIONIBE:
r
F F, sino
=

: » kH 16
sin ¢’ o
8.) DKCLEeHTPHUCUTET NPHIOKEHHA COCTABNAIONLEH HATPY30K (HOPMAEIO K [1010LIBE):

M
&= (17)

F'l.l'
rae M — MOMEHT OTHOCHTENBHO EHTPa TAKECTH NoAomBH (pyHmamenta, KH-wm
9.) Ilpusenenusie pasMepsl NOAOIIBLI (PYHAAMEHTA OMpEaeiseM TaK Ke Kak B 1.7
3anaymn Nel
10.) Koadppuumentsi hopmer onpeaenseM no n.8,9 sanaqa Nel

11.) Koaddunnents Hecymeii cnocodnoctn N, 1 N, onpenensiem no tabmume 2



N, =—2+1
’ 18
12.) IlpoBepseM veaoBHe:
Fh
tgo = —< sin
g = Py (19)

=

13.) Cocrapisioy0 cHilbl IIPEAEIbHOI0 CONPOTHBICHHA OCHOBAHHSA, BbIYHCIIAEM I10
dopmyne 10.

14.) lNposepsem ycnoeue 11

Ipumep pemenus 3anaun
(eapuanm 20)
Jano: B ocHOBRaHMH (DyHIAMEHTA 3a/eraioT nbuiesarTeie necku ¢ @, =", C, =2 klla, a =
20, 6=2,1 M, 1 = 1,2 M, Fy," =250 xH, Fy»" = 69,6 kH, Fy;' = 60,4 kH, Fy," = 27,5 xH,
F,"= 180 kH, M =30 kHwm, y;=v;" = 17,1 kHAC, d=1.5m, coopyskenue Il kinacca.

1.) CocTaBisieM pacueTHYIO CXEMY:

15 M

d=
:{": 12”

N
[

2es ﬂ“=ﬁ-2€,

10



2.) PacueTHble 3HAUCHHA [TPOYHOCTHBIX XapaKTCPHCTHK:
g =26/1,1=24°
Ci=2/15=13«lla
3.) PaBHOAEHCTBYIOIIAS BEPTHKAJLHBIX PACHETHBIX HATPY30K HA YPOBHE TMOOMIBEI
(yHnaaMenTa:
Fyv =250+ 69.6 + 604 +27,5=4075 xkH

4.) MakTHUeCKUil YT0J1 HAKIIOHA K BEPTHKAIILHOH PABHOICHCTBYIONICH BCCX CHIT:

5.) Yron mexny HanpapIeHHeM PaBHOACHCTBYIOMICH H HOPMaJIbHOM K MOJ0IIBE:
0=24°-20"=4"°
6.) CocTaBnsrolias paBHO/ISHCTRYIOIIEH BCeX HATPY30K:

£ _4075cos4’ _ 407,5x(,998 _
cos24’ 0914

445 «kH

7.) Cocrasasionias KacaTelibHas K T0/I0IBS

 407,5sin4’  407,5%x 0,07

F
" sin24° 0,914

L2 kH

LI

8.) DKCUEHTPUCHTET MPUIIC/KEHHs COCTABIAIOIIEH HATPYIKHU:

30
e, =——=007 wm
445
9.) [IpuBeneHHEBIE pa3sMepsl NOAOIIBLL (YHIAMEHTA:
I'=1=1,2 M

8 =6—-2e,=21-2x007=1,9m™m
10.) Koappuumentsl hopmer:
n= /& =0,61 <1, n nppHuMacM paBHeIM |, TOrna:
&=1-(025/1)=0,75
E=1F0BLH=25
E=1+(03/1)=13

11



11.) KoadpprumenTr Hecyieil cnocobHoCTH:

N, =297
N.= 12,54
ctg24” v I

12.) nposepaem ycnosHe
Lz .. s
—=4" < smn24
'9 445

0,07 < 0,41 — ycnoeHe BBILIOIHACTCH, 3HAMHT MOGKHO MCIIOIL30BATEL hopmyy 10,
13.) CocTaBnsAmwias CHIbI MPEASNILHOTD COTIPOTHBIEHHA OCHOBAHHA:

Nuy=196x12(297=075*x196x171+662x2 5x171x15%x1254x13x
1,3)= 1224 gH
14.) [lpoerepsem yenoeue 11:

F<y.xFylve — 445 kH < (0,9 x 1224)/ 1,15=958 kH

Hecymaa cnocobHoCTE obecneueHa.

3anaua 3
PACYET YCTOHYHBOCTH ®YHIAMEHTA
MO CXEME ILJ1OCKOI'O CIABHI'A
Pacuer dyHIaMEHTA HA CABHE 110 €ro NMOJONIBE MAH N0 NOJOIIBE TPYHTOBOH
OAVINES NPOMSBOIHTCH TIPH ,uL‘ﬁE'l'BHH IUFHM}H'I'HJII:HEJE UﬂC'I":tIJJIHEJLU.Eﬁ HAI'PY3IKM Hid
lt!}’ll,ﬂﬂMCll'i’ B CJ[}”—!H.L' EICLT]'E’IGIL‘IIl’.inlJBE:lllllDI‘ﬂ COCTOAHHA I'p}’ll'l'l.}ﬂ OCHOBAHNA, & TiK ¥HC
H CTADHIIHZHPOBAHHOTO, €C/AH He BhINOIHAETCA venosue tg & < sing. [lpn pacuere ua

MIOCKHIT CJIBHT NpUMeHseTea GopMyna:

Z - VEZFE 4 (20)

rae ng " ZFE CYMMb IIP{JEELI.HFI Hid [MNOCKOCTE CEOIBHRCHHA PACHSTHBIX CHLIIL,

COOTRETCTRCHHO YACPHHBAKIIHE W CABHIRRMILHX, kH;

Yo H ¥y — KoMpdprumentel, npunuMaemeie o m. 11 sagaan Nel.

12



Tpﬁﬁ}l‘ET{:E PACCUHTATE fb}’HﬂEME‘HT pa{:nupuuﬁ CHCTCMB! MO CXEME MNIOCKOO
CABHIE MO MOJ0LIBE.
AJNTOPHTM permenns

1.) Cocrapisem pacueTHYIO CXEMY:

M- i L .;_.-."' '? ..-:-:f"..':'"f. o 5 I
"
R a8 e o,
A N
Fi Y
'I— _\.' .
= 4 o=
i JIE | )
! i - . Y
Fi L
/ f s e F—
A — - | 5
o [ E L !
e T E L. [ E =
T S M - | r.", -
o it = =
I | [ | T
Y — — —_— . % | —————

2.) Pacuernble 3HAYEHHA [POMHOCTHEIX  XAPAKTEPHCTHK TPYHTa  OCHOBAHHA
paccuuThIBaEM 10 opmynam 1 u 2
3.) TlpoeepacM BBIIOJHCHHE YCIOBHA: tg & < singy, 3aeck tg 6 = Fy/F,. Ecin yenoene
HE BBIMONHAETCA, TO (opmyda onmpenenenns tg & me npumennma. Pacuer cnemyer
MPOH3BOAHTE N0 CXEME MIOCKOTO CIBHIA.
4.) JIna rpynTa 3achikH NpHHHMAagM:

T =095y kH/w

¢ =05, klla

=09 @y, -
5.) Papnoaeiicreylollan naccHBIOrO NaBielHA IPyNTa 0a BEPTHKANLIYIO IPailb

(pyunaMenTa:

r

17 d ¢,
E, =7 Ay + 25y = ) 1, @1
tgg,

roe d — roy0uHa 3anomenns PyHIAMEHTa OT YPOBHA IUIAHHPOBKM MM CO CTOPOHBI

BOIMOMKHOIO BRITOPA IPYHTH, M.

13



Ay — KOIDDHUHEHT NACCHBHOTO JIABICHHS:
I = tg7 (45° + 9,/2), (22)

6.) PaBnoaeicTRyI01LAs AKTHBHOTO AaBISHHA IPyHTA:

Eﬁ%(?’.’xdlX&-ZG’X\/ZJX(U;—M Kn (23)

rae di — royduHa 3anokeHHs (yHIAMEHTa OT YPOBHA [105Ia WIH CO CTOPOHB,
[IPOTHBONOIOKHOH BO3MOKHOMY BbIIIOPY IPYHTA, M;

hy,— KO3(p(pHLIMEHT aKTUBHOTO JaBIEHHA IPYHTA:

Ao =tg” (45°— ¢,'/2), (24)
2¢ 'JZ
s B Y (25)

7.) Cymma yaepKHBAIONIHX CHIT:

> F,=(F,-U)gg +Axc +E,, «H (26)

rje F, — HopMmanbHas K MIOCKOCTH CKOJIBKEHHUS COCTABISIONIAY PACUETHOH HArpY3KH Ha
(prynramenT, kH;

U — cuia rugpocTarideckoro poTHBOAABICHHA (1IPH YPOBHE I'PYHTOBBIX BOJI BhILE
nojowssl Gyuaamenta), kH;

A — nnowans nogAowRsLl QyH1aMenTa, M

8.) CymMa CABHTaOMINX CHIT:

> Fa=F.+E,, 27)
rie Fh, — xacatenbHas K TUIOCKOCTH CKOJBKEHHS, COCTABIAOINIAA HATpY3KH Ha
tynnament, kH.
9. Ilpoeepsiem ycnoeue 20
IpuMep pewenunn 3axaun
(eapuanm 20)
Mano: rpyHT OCHOBaHHS cylecsk, ¢, = & klla, @, = 24° F, =250 kH: F, = 120 kH; d =
1,1;d; = 1,5 m. Coopymenne I kinacca, 6= 1,5 m; 1=12 m; v, = 18 xH/n".
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1.) PacuerHas cxema:

o g R
7 A 0 0 A0 0 0 4

A |

i

4l :
i O P Rl i
i

2) PacuerHble 3HAYEHHA MPOYHOCTHBIX XapPAKTEPUCTHK TPYHTA OCHOBAHHA:
¢=28/15=53«lla

0 =24/1,1=22°

3) [lpoeepsem BBINOIHEHHE YCIOBHA: tg O < Sing;.

tg 6=120/250=0,48

sin 22°= 0,375

tg 6=0,48 = sin ¢; =0,375

Yenosue He BBINOMHASTCS, 3HAUMT, PACUET CIELYeT NPOU3BOAUTE [0 CXeMe IUIOCKOro
C/IBMIA.

4.) nas rpyHTa 3aChINKM MPUHUMAEM:

v =095y,=095x 18 =17,1 xkH/™m’

¢ =05¢=05%x53=27«klla

¢ =09 ¢=0,9x22=20°

5.) PapuoneiicTByioulas NAacCHMBHOTO [TABAGHHA TPYHTAa Ha BEPTHKANBHYIO TPaHb

tpynnamenra:

15



Eﬁzlxl? Ix 1k u4¢..i,1§<{ 04:1)=269 «&kH
2 tg20

rae A, = tg” (45° + 20°/2) = 2,04

6.) PapnoeiicTByioIIas AKTHBHOIO JIABIEHHSA TPYHTA:

E, =%[17 Ix 5% 49+@x 72y 49 5+ 45)0 64 «H
e h, =tg” (45°—20°2)

2 o
x 124 49,0 15
171x 49,0

hc=

7.) CymMa yaepRHBAKIINX CHIL:

YFe=((250-0) xtg22°+ 1,5x 1,2 x5,3+26,9)=137,4 xH
8.) CymMMma cABUTAIOMIMX CHIL:

2Fe,=120+4,6=1246 klla

9.) I1poeepsem ycnoeue 20

Xy F
Ve X Fe _ %1131”:1124 xH

2Fu=1246>

YeroiiunBocts  iynaaMenTa TpOTHB CABHra no mnojgomee He obecneyena.
Veenmyenne pa3MepoB MOJONIBEL (PyHIAMEHTa NpakTHUECKH He aacT addexTa,

MoATOMY 1eaecoobpasHee yeTpoiceTBO PyHIaMEHTa ¢ HAKITOHHOH MOIOLIBOM.
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TaGmmua 2

a
= ]
- g g 2| Rovpduunenin necyinen cogciinacin Ny, Mg, B upar yraas i o g nepr e
= I = = 3
a § : paenaaeicTryionei BHeHel Barpy IR 4, rpajl, paEHE
= =z E 2
I E|Z e
- § 2l o 5 10 15 | 20 | 25 | a0 | 35 [ 40 | 45
;: ol
M ]
o Mg 1.0 - . - - - - - . -
[+ 514
[y 020 | foos
; §'=d,
5 ] 157 | 4126 . . B : - - . .
e
Mc b, 40 293
Py (1,60 42 (T =1
=t
10 Mg 24T | e | 4lelp . . - - . -
|j-__'-!‘-'|'| H

Mc B34 657
Py 1.3% 02 061 lu.: [

i ::_:.—Iq
15 Mg 154 345 254 =LA - - o
EEH|
Nc | 1098 | 913 | 688
P 28R 218 147 &2 |'n.3|’.i 18
[x] g
20 Ng | 640 | 5% | 464 | 364 ek - - - -
|4_.:1._-:! R

Mc | 1480 | 1250 | 002 | 72

P 587 4,58 R 2y 1,05 58

25 Ng | 1066 | 917 | 765 | 613 | 4358 ] i) - . -
5,508 g

Mo 207 | 17,53 1436 | 1099 | 768

My 12,39 | 9243 6,72 4,44 263 120 | [oos

susl 8726
a0 Ng | 1840 | 1563 | 1290 | 1037 [ 796 [ se7 | ]% -
| B85S 5
Mc 0,14 3 M pE 16,23 12.0% W
Ny 27,50 | M58 [ 1463 L .04 13R '1,m|| —
- a =2
35 Ng | 3330 | 2786 | 2277 | 18,12 | 13,94 [ 1024 | ] P . -
ECE]
Mc 46,12 IR 36 11,09 2445 18 AR 13,19
Ny [ 6601 [4830 | 3384 [ 225 | 1408 | 826 | 430 | [2.79]
0 =31
40 | Ng [ed1e | 527 | 4237 [ 3326 | 2830 | as70 | 1301 | 70000 : =
Nc | 7531 | 61,63 | 4931 | 3848 | 2007 | 20,00 | 1443 :
M 1776 [ 1260 [ 820 | 5650 | 3226 | 20,73 | 1126 [ 545 JI 5,22 g
45 | Ng | 1 9 | Bs16 | 6558 | 4926 | 3593 | 2524 | ez [ 100

L [=3 1348 | 1082 | B4 06 | 6458 | 48,26 | 3493 | 2424 | 1552

[Mpumeuanus:
[Tpy npoMexyTOYHLIX 3HAYEHHAX @) H o KoMppruHenTs Ny, Ng, Nc nonyckaerca
OUPSACHATE 10 HHTEpHonAiund. B urypHelx ckobDkax 1pHBC/ICHBl IHAYCHHA
kodpipuimenTor  Hecyiell  cnOCOOHOCTH, COOTBETCTEYHIMLHE NPEIeIBHOMY

IHAMCHHK) VT2 HAKNOHA Harpyskd 6, MCXoad W3 YCAoBHA tg & < sing
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