IIpakTuyeckoe 3ausitue Nel9-20.

PACYET U KOHCTPYUPOBAHUE CBAMTHOI'O ®YHIAMEHTA (C®)

Yenosus sagaumn.

[Tpy 3a7aHHBIX MHKEHEPHO-TEOTOTHYECKUX YCIOBHAX M 3aJaHHOH Ha-
rpyske Ha obpes dyugamenta Ny n My mpebyercs sanpoexruposars oTIEIbHO-
crosaumii (KycTosoil) ceaiinsiil gyuaiament.

Hexopueie nanneie npuseacnsl B tads. [11.5 npunoxkenns 1 Hactosimero
nocobus. Cxema K 3a1aue npeacrasieHa Ha puc. 1.1,

Ykazanua PeuIeHHHD.

Pacuer caiiHoro l.ti}"I-E,uHMBHTﬂ HAHHHACTCH © OIPCHCIICHHA I'_Il}’ﬁ}IHbI Fid=
NOGKEHHA NOIOUBR pOCTREPKE.

3arem onpeaenseTca ANHHA cBaW |, HasHauyaeMas M3 YCIOBHIT BmOOpa
HHEEHEPHO-TEONOTHYECKOTD MIEMEHTA 1O MIYOHHE TPYHTOBOID MacCHBa ¢ HaH-
fosee MPHEMIEMBIM YCIOBHBMM pacuyeTHhIM compoTHeneHneMm Ry mox octpuem
CBAH.

BenuumnHa aHkepoBkH (l4,) CRal B OTIOPHOM C0OE TPYHTA NPHHHMAETCA:

— ne Menee (L5 M B KpYNHOOOIOMOYHBIX TPYHTAX, IPAaBEIHCTRIX, KPYII-
HEIX W CPeHEei KPYIIHOCTH 1IecKax, NIHHHCTHIX IPYHTAX C II0Ka3aTeleM TeKyye-
cri 1 <0,1;

— HE MEHEe | M B OCTAJIBHBIX TPYHTAX.

Oroforok CBAM NMPH CRODOHOM CONMPAXKEHHH C POCTBEPKOM JIOIHEH
OLITH 340eMdaH B pocTBepK Ha rayouny |, =5+10cM, a npx KeCTKOM CONPAXKEHNH
MPHHHMAETCH 10 PacHeTy.

Toraa uMeeM WIMHY CBAH:

I= lgn +y+ b+ Dt +hy H, (5.1)
riue hy, e, by .. Py — MOIHOCTH HHACHEPHO-TCONIOIHYCCKHY AICMCHTOR Ha pac-
CTOMHHH OT KOHLA NPUIMATHYECKOH 4ACTH CBAW JIO 3a]e/KH CBaW B POCTBEPK
(10 MO0 POCTEEPKA).

[lo enmumne | w3 ccopraMenTa npuHuMaetes mapka csau (radn. [12.14
MIPHIOKEHHA 2 HACTOSIIErD NMOCcoDHS).

Onpeaengercs Hecylas cnocoOHOCTbL NPHIMATHYECKONH BHCAYCH CBaH MO
IPYHTY OCHOBAHHSA NPAKTHUYECKHM METO10M:

n
Fa = 7e| 7erPA+UY 7 fily | (5:3)
=

rae e — kosdipuunent yenoemii pabotel cean B rpyure, ;= 1,0;

Yer M Yo — KOMpHUNEHTH yCnoBHil paboTel rpyHTa, COOTBETCTBEHHO, MO HHK-
HHM KOHLUOM H Ha OOKOBOH MOBEPXHOCTH CBaH, VIHTHIBAKIIIHE BITHA-
HHE CIOCODa NOrPYKEHHA CBAH HA PACHETHBIE CONPOTHBICHHA IPYHTA
H npuHHMaeMele 1o Tabn. 7.4 [8], = 1,0, jg=1,0;
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K — pacuernoe conpoTHBIEHHE PYHTA 104 HHAHAM KOHLOM CBaH, NpH-
Humaerca no tadna. 7.2 [8] non radu, [12.11 npunowkenns 2 Hactos-
[ICT0 MOCOH;

A — nnomAank OMMPaHHA HA TPYHT CBaH, M, PHHHMAaeMas 1o NoMaIH
MOMEPeYHOTO CEYEHHA CRAM;

U — HAPYHKHEIH NePHMETP MOMEPEUHOTO CEUCHHA CRAN, M;

R — MOWIHOCTE 1-0T0 OJHOPOJHOTO CI0A IPYHTA, CONPHKACAKIIETOCA C
OOKOBOH NOBEPXHOCTRID CBAH (IPHHIMAETCA He Donee 2 M);

N — KONHYECTRO CAOER TPYHTA, NPOPEIAEMEIX CRASH!

fi — pacuérioe conpoTHEneHHe cABHTY DOKOBOH MOBEPXHOCTH CBAW MO i-
MY CIOK} TpPyHTa, TNpHHHMaeTcs cornacHo Tabm 7.2 [8] wam
tabn. [12.12 npunokenna 2 HACTOANIETO TIOCODHA.

Janee paccunTBIBAETCA JONYCTHMan Harpyska Np Ha craro;

Np = YoFd . (5.3)
Ynk
rae ¥ — koxpuunent yenosuii paboTsl, YYHUTLIBAIOIIHA NOBLILEHNE OHOPO/I-
HOCTH IPYHTOBBIX YCIOBHI NPH NPHMEHEHUH CBAHHLIX (QyHIaMEHTOB,
(PHHEMACMBIH paBHbIM 79 = | npu ogHocBalHOM (YHIAMCHTE H ¥y =
1,15 mpH KVCTOBOM PACTIONIORCHHH CRA;

Yn — KOIQPHUHEHT HAJCKHOCTH MO HAZHAYCHHIO (OTBETCTBEHHOCTH) COOpY-
AEeHHA, NpHHHMaeMblid pasaeiM 1,2; 1,15 u 1,10 cooTRercTBEHHO A4
coopysennii 1, 11 v 11 yposHEH OTRETCTBEHHOCTH,

Pk — KOODQHUUHEHT HANEKHOCTH MO TPYHTY, MPHHHMACMBIH pasHbIM 1,4,
€CIIH HECYILAA clIoCOOHOCTD CBAH ONPEIEICHA PACUSTOM.

Hexona w3 npeanono#ernid, 9T0 poCTBEPK 0DECTICUHBAET PABHOMEPHYID
nepesavy Harpy3ikH Ha CBaH, PACTONOWENHBIE B KVCTE, TPEDYEMOE KOITHYECTRO
CBail B (hYHIAMCHTE ONPEEIAOT no GopmMye

n;‘:[NH_ﬂ*lN'}‘k'ﬁ (5.4)
Np
rae k —koaddmunent, yunrbiBarommil HanuuHe HIrubaoLEro MOMeHTa, j1eii-
CTBYHOIIEr0 Ha ypoBHe oDpesa dyupamenTa, ki = 1,0 + 1,2;
0, 1N; — OpHEHTHPOBOYHEI BEC POCTBEPKA W TPYHTA HA €10 0Dpesax.

[Moce onpeleacHus KOMHYSCTBA Chall MPOHSBOIHTCA pasMelllcHHE HX B
njane. Kouerpyuposanie pocTBEpKa BLINONHACTCH KOHCTPYKTHEHO, PYKOBO-
JCTBYACH CHSAVIOUMMH TPEOOBAHHUAMK:

- PABHOACHCTRYIOMAS OT MOCTOAHHBEIX HATPYIOK JOGKHA POXOIHTE Kak
MOMKHO OJIHKE K HEHTPY TAKECTH YCIORHOH NMOJONIBL CBaHHOTO yHIaMenTa;

- MHHHMAJIBHOE PACCTOAHHE B TUIAHE MEAKIY OCAMH CBail 10T#HO OBITH He
menee 3d (rne d — auameTp Kpyrnoi WaM paiMep CTOPOHE MOTIEPEUHOTO Ceue-
HHS KBAJPATHOH CRaK);

- PACCTOSHUE OT Kpas POCTBEPKA /10 OCH KPaiiHero psijia cBail IpHHIMacT-



CH PABHLIM PasMepy NMONEPedoro cevens Caam.

- € Wb HCNONB30BAHHA yHu(HUHpOBaHHON onanyOkn, radapHTHble
pasMepll pOCTBCPKA B IUIaHE IODKHE ORTEH KpatHel 0.3 M, a4 10 BEICOTC —
0,15 M.

[Mpumep pacuera.

Hexoduste dansie:

MHOro3ITaHOE 3TAHHE KAPKACHOTO THMA, C KeNe300CTOHHRIMH KOJIOH-
HAMH KBAJIPATHOTO CEMEHHS ¢ paiMepamu ctopoH b, » hy=0.3 > (,3m.

Harpyzka na obpes dyunamenta — Ny =1100xH, My =90xH M.

Hamnacrosanne rpyHros:

HI"™-1 —cyrnuuok TyronnactHyebii (T.K [ 1=0,27) hy=2,15M;

HI"3-2 — necok cpeaneii kpynaocti he=3,0Mm;

HMI™-3 — rauna nonyreepaas (1.x. 1(=0,2) hs=1,5m.

FPewenue:

[IpuaHMaeM KYCTOBOH OTCNBHOCTOALLMA THIT QyHIaMCHTA.

Benuuuny 3ajenkn cean B POCTBEPK A caydas cBoOOIHOID ConpixKe-
HHA npuHrmaem |, =5cm.

Boicora 1M THOM 4aCcTH POCTBEPKA CBAHHOIO (hyH1aMeHTa 110 KOHCTPY K=
THUBHBIM COODpaKeHHAM OnpeaenseTcs no gopmyne

hg=1,+025=0,05+0.25=03 m.

BeicoTyY MIHTHOH 4YacTH pocTBepka npHHMMaem kpatHo (0,15 M, T.e
hy =03 m.

Beicora pocteepka H= hyt hy=0,3+0.45=0,75m,
riae hg = 0,45M — ravOuna crakana (M3 zamaum Nel).

BoicoTy pocreepka okpyraseM kpario 0,3 M B 00JbIIYIO CTOPOHY M K=
HumaeM H, = 0,9m.

OnpenenseM rayOHHY 3aM0KEHHS POCTBEPKA MO KOHCTPYKTHERHBIM Tpe-
foranuam (puc.5.1):

d,=H,+h,=09+0,15=1,05m,

rae h, — BricoTa nokons, 1as npominanua npuarMaen h, = 0,15 m,

3a onopueiii cnoii npuakMaem HID-3 — rouna nonyteepaas, 1=0.2. Mn-
HHMAIEHAA TIYOHHA NOTPYHKEHHS CBAM B 3TOT CI0OH J0MKHA OBITE He MeHee | M.
Torna npensapuTensHas ATHHA CBaH JOIKHA COCTABIATE He MeHee (puc. 5.1):

| = gt hyethotl, = 1,0 +1,1+3,0+0,05=5,15m,
riae N — paccToAHME OT NOJGIIER CBAHHOTO POCTREPKA J0 KPOBIH BTOPOTO
cnoa rpyurta (HI3-2);

Ha — MOLHOCTE BTOPOID CIOA IPYHTA.

[Mo noaydennoMy 3HAYEHHIO NPEABAPHTENLHONH JIHHLI MO COPTAMEHTY
(Tadn. [12.14 npunoxenns 2) nogdupaem rotoeyio 3abHBHYIO Kene300eTOHHYIO
ceaw Mapku C5.5-30 muHoill npusMatHyeckod gactn | = 5.5 M, © pasMepoMm



CTOPOHLL KBAApaTHOro nonepednoro cevenns d= 0,3 m.

[Tpu yroMm pacuerHas riny0HHA 3AT0KESHHA NPHEATON CBAH paBHA:
d.=d,+1-1,=1,05+55-0,05=6.5 M,
[ nyOuHa norpy#eHus (AHKEPOBKH ) CBAH B HECYIUMH CIIOH rpyHTa NpH

ATOM COCTARKUT,

hy (lga)=d. - -h=65-2,15-3=135m.
[TpHHHUMAEM, YTO CRAA NOrPYAKACTCA MYTEM 320HBKH IH3CNb-MOJOTOM.
Tak kak momwHocts cnos MI73-2, nepepesaeMoro ceaeii, coctasiser 3,00 M
(Gonee 2,0 m), pazduraeM ero Ha 2 pACUETHRIX CJIOA, COOTEETCTREHHO, MOIIHO-
cThio 2,0 m 1 1,0 m (prc. 3.1).
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Puc. 5.1, Cxema K onpeneneHin Hecyieil cnoco0HOCTH OIHHOYHOI CBan

Hisi BeIOpaHHOTO THIIA W pasMepa ceal OlpelenseM pacuérTHyio Hecy-
MY CMOCOOHOCTR ofiMHOMHOH Brcaveit cean Fy no dopayne (5.2)

Fg = ?“c[

n
yerPRA+UY o fih ] =

=1-(1-4225-0,09+1,2-1(27-1,1451-2,0+55-1,0+58:1,35)) = 698,3kH,

roe ¥=1,0;

A=03"=0,09 m*;
u=403=12m

s 1-ro cnos npu
ISt 2-T0 cos PH
715 2-ro cnos npu
AN 3-T0 Clos 1npH
VIS 3-10 CII0s TIpH

=10, 3= 1,0;

Z=1,6M

o f| =27 klla, hp=1.1m;

Z=315mM — =51 xIla, hy=2.0M;
£ = 4,65 M — f3: 35 H”a, hmzl ,ﬂM;
Z=5820mMm— f.1. = 5B xlla, hsy=135M;
d.=65m — R=4225glla.



OnpenenseM pacuéTHyio HATPY3IKY, NOMYCKaeMylo Ha craio Np:

Np =2otd _LIS-6983 40884,
Yot  L15-14
Ounpenensem TpebyeMoe KOJIHYECTRO crail B GyHIaMenTe:
Sie] (N; +0IN;) -k  (1320,0+0,1-1320,0)-1,2 A
Np 4988
rae Ky — koadipuumenT 118 TpanenenaIaTsHEIX Mop npuaaMmaes k=1.2;
N=yp Ny=1,2-1100=1320 xH;

v — KO3phHIHCHT HANCKHOCTH 110 HArpy:Ke, =12,

[Mony4ycHHOC KOAHYCCTBO CBAH OKPYIUHCM B DOUILILYIO CTOPOHY 1 IIpH-
HHMacM N = 4 miT.

Konempvuposanue pocmeepra.

— MHHHMMAIbHOE PACCTOAHHE B TNIAHE MEXIY OCAMH CBaH MPHHHMAEM

3d=3-03 =09m;

— paccTOfHHE OT Kpas POCTBEPKA 10 HApy#HOIl rpaHn ceaW Kpaiinero
pAna (CRec MIIHTHOH YacTH) MPHHHMACM PABHBIM

0,3d+0,05m=0,3-0,3+0,05=0,14m = 0,1 5m;

— ¢ HeThHy HCMONBIORAHHA YHH(pHIMpORAHHOH onanyOku rabapuTHRIE
pasMepel POCTBEPKA B IUI4HE JOMKHL OLITE kKpartHel 0.3 M, 8 N0 BricoTe —
0,15 m;

— KOHCTPYKTHEHYH) BBICOTY pocTBepka HasHauaror Ha 40 cMm Gonwslue
rnyOHHBI CTAKaHA.

KoHcTpyuposaHHe pocTBEpKa craiHoro QyHIAMEHTa NPHBEICHO HA
puc. 5.2
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Puc. 5.2 KoncTpyHpoBaHHe pOCTREPKa
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Hexonuele naduasie nns 3anaun Ned

Tatnmua I11.5

HI5-2

(NecoK MenKHi

M3 (rnmua)

e HI™—1 (cyrnunox) &

= cpenHei

Z | N | My [IOTHOCTH)

Eﬂ' kH KH-m

2 h, I E. v | M & g | A I B "
M MITa M| MITa M MITa

1 ]| 2 3 . PE O, 8 9 | 10 | 11 | 12 | 13 | 14

1 [ 850 | 45 | 1,8 [025] 14 25 | 16 25 | 02 |28

2 {900 | s0 |20 [033] 12 35 | 18 30 | 0,13 | 18

3 [1050] 85 | 19 |041] 15 27 | 19 35 | 001 |3

4 1950 | 65 | 2.1 |026] 13 34 | 20 2.7 [ 0,05 [ 31

s (1250 s0 [ 23 (o034 16 | . [ 42 | 11 36 | 0,14 |3

6 1850 | 75 |21 Joa2| 12 |4 38 10 %8 as (022 23| **

7 [1100] 55 | 2,0 |027] 13 29 | 19 34 | 027 | 42

g [1000] 70 |23 [os50] 11 47 | 18 29 [ 030 [ 29

9 | 950 | 65 | 2.0 |043] 19 35 | 189 42 | 033 [ 20

10800 | 45 |23 [o028] 13 26 | 20 37 | 028 [ 24

1imJ1oso0] 70 [ 2.1 Jo3e][ 12 30 [ 11 40 [ 0,16 | 18

12 (1250 65 [ 19 [044] 12 34 | 19 3.1 0142

13 [1250] 80 | 20 o029 15 28 | 12 29 [ 029 [ 20

14 [1200] 85 [ 21 [037] 12 v |17 43 | 027 | 25

151150 55 |22 048] 17 | [ 43 | 19 47 | 035 | 22

16 | 1050 | 40 | 23 030 12 |3 a8 [ 19 | %! 50 00121 | &

17 [ 850 | 65 | 22 [038] 15 39 | 20 26 | 030 [ 20

18950 | 70 | 2,1 |046]| 16 34 | 18 2.7 | 0,16 | 21

19 [1000] 55 [ 23 [o31]| 11 28 | 17 24 | 021 | 23

20 (1300 70 | 24 [039] 14 27 | 16 50 | 0,19 | 17

21 (1450 65 | 2,1 047 12 39 | 20 42 025 [ 19

2 [1s0] 75 [ 19 [032] 17 47 | 18 36 | 0,12 |20

23 1050 55 | 2,0 [040] 16 46 | 16 37 | 030 [ 21

24 [ 950 [ 60 | 1,9 [048] 13 40 | 17 45 | 01 [ 19

25 [1200] 75 [ 21 [o50| 10 | . |25 ] 18 52 | 018 | 25

26 1150 | 40 | 22 035 11 |%2¢ a5 {15 |%*° a5 [ 03 [21 | &8

27 | 950 | 3 19 [056] 9 50 | 19 35 [ -005] 24

28 | 1320 65 | 23 | 035 16 38 | 21 52 | 025 | 19

29 [1270 | 50 | 2.4 [045] 10 46 | 20 48 [ 015 [ 20

30 (1300 45 | 2.0 034 17 39 | 18 39 024 [ 19




Tabmuna I12.12

Pacuernoe couporusiietue f

PacueTHEIe COMPOTHEASHHA Ha DOKOROH MOBEPXHOCTH 3a0HBHEIX CBAN
Cpennsas # cBaii oGonoyex f, xlla
ErEuEE NecuYaHbIX TPYHTOR CPeaHeH MIOTHOCTH
PACIIONG= | KpyTIHEIY H
WEHNA E}uucﬁ METKHX :;';IJ:: - - - - - -
ciiosd KPYTHOCTH
IpYHTZ, M MLUIEBATO-TIHHHCTRIX TPVHTOR TPH NOKATATENE TEKYHECTH Ji . papHOM
0,2 03 0.4 0.5 0.6 0,7 0.8 0.9 1,0
1 35 23 15 12 8 4 -+ 3 2
2 42 30 21 17 12 7 3 4 +
3 48 35 25 20 14 3 7 6 5
-+ 53 38 27 22 16 9 8 7 3
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 % 6
20 79 56 41 30 20 12 8 7 i
25 86 61 44 32 20 12 8 T 6
30 03 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7

"]]the‘-lﬂ][ﬂﬂ: l. 3nauenug PACHETHOID COMPOTHBICHHA MMNOTHBIX MeCHAHLIX IPYH=-
TOE HA DOKOBOH noBepxuocTH ciaii fj cnenyer yeenmmanears na 30% no cpaeHeHHIO co 3HA-
YCHHAMM, TPHBEICHHBIMH B TAHHOH Tabmuie.

2. PacueTHbIe COMPOTHETCHHA CYTecel H CYTIHHKOE ¢ KoodpHITHEHTOM NOPHCTOCTH
e< (0,5 u rnun ¢ koadpuuuentom nopucroctd @< 0,6 crneayer yeenduueats Ha 15% no
CPAaEHEHHIO CO 3HAYSHHAMMH, TPHECACHHBIMH B JaHHOH Tabmuue npu J100kIx 3HAYCHHAX 110-
Ka3aTcis TCHYYCCTH.




Tabnmuna 112,14

MapkupoBKa BHCAYMX CBaH KBAAPATHOIO CEUYSHHA ¢ HEHANPATaeMOMH apMaTypoi

Mapxka Pasmeper, MM Obuém Macca, T Pacxon
cBa npui- | ocrpus | cede- ﬁcm;Ha, npus- | octpua | T,
Mart. HHA M MarT. kT
HAaCcTH YACTH
L. | b CBaH

C 3-20 3000 150 200 0.13 0,33 0,01 12,6
C 3,5-20 3500 0.15 0,38 14,1
C 4-20 4000 0,17 0.43 15.6
C 4.5-20 4500 0.19 0,48 17,0
C 5-20 5000 0.21 0,53 18.5
C5,5-20 5500 0,23 0,58 19.9
C 6-20 6000 0,25 0.63 21,4
C 4,5-25 4500 260 250 0.29 0,73 0,03 18.4
C 5-25 5000 032 0,80 20,0
C 5,5-25 5500 0.35 0,88 21,6
C 6-25 6000 038 0,95 23,1
C 3-30 3000 250 300 0.28 0,70 0,05 15,2
C 3,530 3500 0.33 0,83 16,9
C 4-30 4000 037 0,93 18,5
C 4.5-30 4500 0.42 1,05 20,1
C 5-30 5000 0.46 1,15 21,8
C 5.5-30 5500 0.51 1,28 234
C 6-30 6000 0,55 1,38 25,0
C 7-30 7000 0.64 1,60 36,7
C 8-30 8000 0.73 1,83 41,1
C 9-30 9000 0.82 2,05 455
C 10-30 10000 0.91 2,28 50,5
C11-30 11000 1.00 2,50 69,3
C 12-30 12000 1,09 2,73 74,9
C 8-35 8000 300 350 1.00 2,50 0,06 444
C 9-35 9000 1,12 2,80 48.9
C 10-35 10000 1.24 3,10 54,5
C11-35 11000 1,37 3,43 13,3
C 12-35 12000 1.49 3.3 79,2
C 13-35 13000 1.61 4,03 105.6
C 14-35 14000 1,73 4,33 1129
C 15-35 15000 1,86 4,65 146.,0
C 16-35 16000 1,98 4.95 1854
C 13-40 13000 | 350 400 2,10 5,25 0,08 1113
C 14-40 14000 2,26 5,65 1438
C 16-40 16000 2,58 6,45 1933




