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FOCYAAPCTBEHHLI HOMUTET CCCP
1O AENAM UBOEPETEHUA U OTHPHITA

OMUCAHME WBOBPETEHMA =

H ABTOPCHOMY CBUAETENLCTBY

(21) 4153211/29-15 Tems - CHMKeHMe CPOKOB CTPOMTENbCTBA

(22) 17.10.86 "
(46) 15,07.88. Bion. ¥ 26 HMR apouHOW nuoTHHN, Teno apouHol mio~
(71) far g T pomMGo-
HHCTHTYT. pugmse 4, Tpameuewpambmbe 2, 3 M cen~
(72) M.A.-T.Cyneitmaros nosuamme | 6IOKH, KOTODHE ¥MET KIH=
(53) 627.8(088,8) HOBMAHOCTS B niiaHe B CTOPOHY HWKHEro
(56) Tpumun M.M., u np, BeToHHme nsio— Gpeda. Paauycsi KPHBHSHH GJIOKOB CO
T, M.: Crpoituspat, 1975, £. 166, CTOPOHN HANOPHOH TpaHM Gonpme, YeM
puc, 9.1,6. 6 cTopoHM HM3OBOW. Tpameuengambiie
AsTopckoe ceupeTenscTso CCCP Gnokn 2 H 3 WMEWT OOMOIHKTENLHO yce=
® 1254099, xn. E 02 B 7/12, 1985, yeHHY0 BepmMHY B HuwKHeAl yacTH 610xa,
(54) CBOPHAS APOYHAS TUIOTHHA yceueHHNE BEPEMIM GNOKOB CO3AANT KPH-
(57) oTH X THID nonocTH npaM HoM gop=
HHYECKOMY CTPOMTENhCTBY, llens u3oGpe- Mu, KOTOpH@ OMOHonmumsanTca. 12 wi.
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THOCHTCR K T
{HeCKIM COOpYREHMSM H MOXET GHTD He-
NONBSOBAHO MPH BO3BEEHHH APOUHNX MO~
THH, CeNeSAMUTHNX M APYTHX NOAMOp—
HBIX COOPYXEHHil,
lientbio M306peTenns ABISETCH CHRe-
HHE CPOKOB CTPOMTENBCTBA H NOBHUWENHE
TeXHONOTHUHOCTH BOIBENCHHA aPOUHOM
| mnoTumm, 10
Ha ¢ur. | usobpaxesia mpeanaraemas
| cBopran apounas nuoTHHa, OGWA BUA,
nomepeuHsi paspes; Ha GMr. 2 - KpHBO-
NMHEMHEN, CeMTOBHNTI GNOX C Tpe-
yronbHME Yry6neHkaMA, oOWMA BUA; Ha 15
$Ur. 3 = KIMHOBMIMBU(, KPMBONWHENHBGT *
610K TpaneleHAANbHON BOpMH C ABYMS
yera

5

MY CO CTOPONH BepxHero Gheda, oGmBH

Bup; Ha dur, & - xpuBoyMHeHHwit Tpane- 20
Grox, yer co

cTopolhl HIKHETO Gbeda, oGuMit BMm; Ha

et yio OpMY, Y3Kas YacTh ~ BOr—
nyra (¢ur. 3), Bemyknon wacTs Gnoka
obpasyer Hanopiyio rpab MIOTHEH, a
BOTHYTas wacTh DAclONaraeTcs BHYTPH
Kknamwi, ¥ 6noka 3 TomcTsit xowen Bor—
HYT, OH CO3TAeT HUIOBYIO TPANB MIOTH-
Hbl, a y3Kas 4acTp GNOKa uMeeT BBMYK—
avio dopmy (dur. 4) m pacmonaraercs
BHYTpH Knagku, Y oGOoMX GJOKOB pasme-=
pu 1, Gonbwe uem 1,. Bce BMMyKME
BOTHYTHE WACTH GOKOB 2 H 3 COOTBET-
CcTBYT awanormumM wacTaM Groka |,
aro y
Ho GIOKOB OAMH X [PYTOMY.
Bo BHYTpeHHio 4acTh KNaaKu ycTa-

np!

Gnoxu 4 (éur. 5), nnumwas croposa
KOTOpHX 1, MMEeT BHMMYKTyo $OPMY, a
BOTHYTasi CTOPOHZ YXe BEMYKNOH H HMe-
et wuany 1,. Bumykimas CTOpoHa pacno-
foxeHa B CTOpOHy BepxXHero Gpeda.

y. B TaKoi

dur, 5 -
| 6nok pomGoBimIoit dopmm, obmait Bum;
Ha dur. 6 - ysem T ma dur, 1 (c samo- 25

CTH GNIOKH COSAAWT Temo CBOpHON MAOTH-
M, Ha rpeGHe KOTOPOro pacmomarawt b

| HonHUeNIEM CTHKOM G10KOB B
Hom ceuenmn); Ha dur. 7 - 1o xe (c
3aMONONMUENHM CTHKOM GI0KOB MO TOP=
uy BepxHero Gnoxa); ma dur. 8 - ysen
1T na gur, | (¢ saononmuennses cTo-
KOM GIOKOB B NPOH3IBOJBHOM CEUeHHH)}
Ha ur. 9 = o xe(c 3aMoHOMMUEHHLM
CTHKOM BNIOKOB 110 TOPUY BEPXHEro 6o
xa); na dur. 10 - ysen ITT na dur.l
(¢ samononHuenHNy CTHKOM GIOKOB B
npousBonbHOM cewenuu); Ha gur, 11 -
70 ke (C 3aMOHONMUEHHBD CTHIKOM 610~
XOB N0 TOPHY BepxHero Gnoxa);

@ur, 12 - dparMeHT Téna apounoi muo-—
THHB C yKasaHMeM DalMycOB saxkpyrie- 40
HUS OTHENbHWX 3/1eMEeHTOB kilajku u 610-
KOB,

30

35

Grox 1, it BROML
ocn muotHim Ha 180°, a HemocpepcTBeH-
HO NOA MMM PACMONArawT ABA KPHBONH-
Hefiubix poMGOBMANSIX G0Ka 4.

Bce Gnoxu wMewr nass 5 (pur. 2-5,
7, 9 m 11), KoTOpHe MOryT GbiTh MoGOH
KOHOHIYPALUH W NPEHASHANEHH ANA me=
PeXpuTHA QWILTPAUNH BODM B BEPTHKANL™
HbX WBAX MEXNY GIOKaMK

Hice mepuiia POMGOBHIMNX GTOKOB,
TPeyronbHse BepuHHb CeIOBHAHBIX 6no-
KOB ¥ [BC BEDUMHH TPaneueHaanbHx 610=
KOB CO3AAWT KPHBOMMHeitHble TONOCTH 6

" pAMOYronbHOH dopMbi, KoTOpse Ha dur.6

1w 7 (ysen T) noxasami B OMOHOMHUEHNOM
Bupe. OfHA M3 OCTPHIX YCEUeHHBIX BepumuH
POMBOBMAHOTO 67I0Ka K HWKHAS yCeueHHas

Apo‘(ﬂaﬁ TUIOTHHA
Hefiiie connomMRIMe GIOKH |, KoTopie
YCTAHOBMEHN B OCHOBAHWY MIOTHHH TPe=
YronbHLIMH BMCTYNaMH BBePX W Ha rpes—
He IWIOTHH TPeYrONBbHHMH BHCTYNaMmu
srua (¢ur, 1), Cemnosmmmit 6mox |

45

pepummHa 0 Gnoka cospa-

©T KpUBOMHMHelHue nomocTH & Tpeyroms=

ol (oprs, KoTopwe Ha dur. 8 M 9

(ysen II) raxxe noKasaws B OMOHOMH=

vexHom Buie, Huxmas yceuenHas BepumHa
0 Gnoka u

B
CTOpOHY BepXHero Gpbeda, npH STOM, JUIHY
Ha 1‘ €O CTOpOHb BepxHero Gheda Gomb—
me [MMEM BOTHYTOTO KOHHA Gnoxa 1, €O
cropomst mikHero Gpeda (gur. 2).

B KpHBOMMHEiiKbE TDEYTONbHNE YrAY6=

o cenna cemno-
suaHoro 6A0Ka CO3JANT KPHBOIHHEHHbE
nonoctn 8 TpeyronsHoit GopMmul, KOTOpHE
noxasams Ha gur. 10 u 11 (ysen TII).
TlonocT 6 ¥ 7 BMEmMANT MOHTaKHbE

nern 9, a oMOHORMUMBAIHME ITHX NOTNOCS ..

nennn 6roka
KPHBONMHeHHLE TPANELEHIATBHNE GIIOKK
2 u 3, npuuem GOK 2 CO CTOPOMH Bepx—
Hero Gbeda, a 6MOK 3 CO <TOPOHM HIX—
Hero Gveda. ToncTsii KoHen Gnoxa 2 sme:

TeH u 8 mpen duabT=
PAlNo BOMB B HAKIOHHHX WBAX H MOBHWA=
eT YCTOMYMBOCTb KNajKH. OuiTsTPAUMA
1O BepTHRANBHbM WBaM NpefoTBpamaeT
OMOHOJIMYMBAHME BEPTHKATILHBK TOTOCT!
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5 co-
11 stn

KOTOpHE CO3MaNT TOPUOBHE Mashi
cemnux Gnokos (na qur. 6, 9 u
nonocTH oBoanauers wAbPOH 5).

BepTuKanbHie NONOCTH HMEWT CKBOS= g

MH, TO MpEANOYTHTeNBHee uTOGH pasMep
TpaneuenaanbHuX GNOKOB Gbvl Gompme aHa-
AOTHYHOrO pasMepa CEMNIOBUAHOTO GROKE,
a 1, 6noxa poMGOBHAHOH dopms Gombue

HOM_ BLXOR K BEDXHHM W HUXHHM TOPH
TansHuM noncaN (Kpusnnuueﬁmx 5 naa-
we), ®a ¢ur. 7, 9, u Il noxasao xax

1, 6n0K08, Y
ANMHY yKa3aHHX GNOKOB NOGMBANTCA TO-
ro, uTOOH MX BEC MPHMEPHO 6h paBeH

P nonoc‘ru a c

°

uuBanMe ITHX nonoc-ren ospasyeT BOKpYT
KaKIoro GMOKA W MO MIOTHHE B LeENOM
NpOTHBOGHABTpaLHOHHYI nperpany. Takie
nperpagh MOXHO YCTPOWTH MO ORHOMY ,

nByM # TpeM (BceM) BepTHKanbHRM mo- IS
NIOCTAM, KOTOPHE NPOXORAT 47pes yamsi
6nokon, llonmoctu 5-8 co cTopoHb HwKHEe—
T0 Gbeda, MOKHO He OMOHOMHUMBATE,
Torna OMH B Tene MNOTHHN GYAYT BHNON-
HATb PONb BEPTHKATBHOTO ¥ FOPHIOH—
TaNLHOTO ApeHaxei.

Ha ¢ur. 12 nokasama cxema KIaakH
67I0KOB NIOTHHb B OMEPEUHOM CeueHHH.
Ha cxeme mokasamsi OTAENBHNE pasMeph
Gokon (B GykBeHHSIX 0GO3HAYeHMAX) ,
yrast o, §,8 u ux coorsetcTsHe APYT
mpyry. Hanpiwep, paswep a=2a'+e3
b=2b'+k; c=2(b'+k) u T.n. Ha aToit xe
Ccxeme AaHB PajMyctl KPHBH3HH OTAENBHbIX
yacreii 6nokos, wanoproit (r,.) u WM30o- 30
soit (r,) rpamu.

Paanyc KPHBMSHN HANOPHOM rpalH W

20

25

Becy 6noka ¥
Tem camem ofsieryaeTcs NoAGop nmoaneM-
HO-TPAHCHOPTHX MEXaHHIMOB, WX DAIHO=
BHRHOCTH, XONHYECTBO GIOKOB B Tene
NOTHHM W WX CTHKOB.

JnuHa 1, QYT y3Kol wacTH GIOKOB
(émr.. 2-5) 3aBHCHT OT BHOPAHHOTO pas—
Mepa 1,, paguyca KpHBMSHM 670Ka W
LeHTPaABHOTO Yrnaw , KOTOPHH MoKasaH
Ha gur. 5 Hanpumepe 610xa POMGOBHAHOMN
dopmpt, JITMHA AYFH CerMeHTa ompejens—
eTca no dopmyne:

Pro
1= “1803*

rae 7 =3,14;

r - pamuyc KpHBM3HM;

W = WeHTPANBHHH YIOJI. CErMeHTa.

Henonpays aTy dopMyny, moayuaem

, Tax

1,, BCTaBHB ero BMecTo 1 W pewns gop-
syay (1) OTHOCHTENBHO W , MONYHaeM
3HaueHWe UEHTpanpHOTO yrna 6moxa (mpn
wamectHom r, Hamphep r=rg). 3Ham

(1)

TBeTCTH wacredt
6710KOB, COSNAOWMX STY rpamb, o6osHa=
uew r,, BTOT PAMMYC 3ABUCHT OT. OMPHHS 3
CTROpa M HAREXHOCTH PaBOTH CEOpHOF
apouHoit nNOTHMN, OCTabHMe PAmMYCH
3BUCAT OT HEro X BHOPaMbX PasMepoB
6nokos, Tak, r,=r,+d (rae d=e/2 wu
moBoft ;xpyroia pasnep), ry=
rg-a'}
/2, r,

=1y -

Paskep yeeuennx wacteit 610xon
(e, k) nonbupawrca Takum o6pasoM,
4TOBH B 06pa30BABUMECH B CTHKAX 61O=
XO0B nOMocTH 6 u 7 MOTMH BMEWATHCA
Monraxie meran 9. BucoTa cemnomun-
HOTO 6rioKa C' He 3aBHCHT OT OCTanB-—
HLIX PAasMEpOB M BHOMPAeTCH M3 yCIuo-
BHH NPOYHOCTH AAHHOTO 6/IOKA M BOSMOX™

45

50

© ¥ PanMyC KPHBH3HH MPOTHBO™=
nonoxvol cropoms Gnoka (manpivep
rery - A7% poMGoBMAHOTO GOKa), On=
penensem no dopyyne (1) mmuny myru
1,. Taxum 06pasoM MOXHO OPERETHTH
MKy AYFR moGoi HAaCTH MoBOro GnoXa.,
MpuMep KNajxk¥ apouHON MIOTHHH C
KOMKDETH:MH pasMepaMu GNOKOB M Pamuy=.
CaMi KPHBHIHB X OTHENBHMX uacTeit.
JIOMYCTHM, HTO MO YCNOBHAM MHPHH
CTBOPA PajMYC 3aKPYTHIEHHA HAMOPHOM
rpam muoTHin pasen r,=60 M, mo ye-
NIOBMAM TIPOYHOCTH M YCTOHYHBOCTH MI0=
THHH OCTATOYHAR TONWMHA apkH PaBHE
3,3 M. OnpefenseM ocTanbHue pasMeph
W Danuych KpUBH3HM GIOKOB KIafKH.
3apasmuch pasmepamu mosocTelt 6
7 ¥3 ycnoBusa ynoGHOrO pasMemeHHs MOH-
TaxHLX meTens, yceueume Bepmumn Gno~

HocTeit T Me:
Pasmeph GIOKOB MO [IMHE CO CTOPO=
Hb BepxHedt TpanM 1, Gonbme, ueM CO
cTopows Husosoi rpawn 1, (dur. 2-5).
Tipraen, fmAna 1, MOKET GITh OpMHAKO=

55

xo pa 0,3 n; k=
—0 18 w. Npuuss 60nh|!}'w vay pombo-
BHAHOTO ¥ TpaneyexHfanpHoro 6IOKOB paB-

so# a=1,5 M, nonyuaem oGmyl TOMEHMHY
apounofi moTsnt, pashyw 3,3 M. T
amauemm yraos £=63°, p-u , 8=59°

a, 1, k ocrams-

BOK ANA BCeX GNOKOB MAK
Ecnn AnMue 67I0KOB [enaTs HeONMHAKOBH-—

Hye pasmeps pasmw: b=0,9 M, a'=0,6 M
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b'=0,36 M3 c=1,08 M; d=0,15 M, mupu-
Ha cepnoBMuHOro G70ka pasHa 3,6 M.
DT

BOA3, a MIOTHHA 3afEPXHBANA BIEKOMbie
CeneBEM NMOTOKOM HACOCH.
HAnsi Gosee MONHOTO OMOHONMHUMBAHUS

PARMYCH KDHBHSHM GTIOKOB M WX OTAGNb=  WHBOB MEXAY GNOKaMM Ha BCEX COMpHKAca-
bwix wacret (mpu r,=60 M): r,=60,15 Mj ~ WIMXCA TIOBEPXHOCTAX GNOKOB CO3Ra0T
1y =59,4 15 74=59,25 M3 1y MaTpHuHNe noBepxHOCTH (moGOH (opMs)
£,=58,5 m; r,=58,2 M; T B Bume yrny6memmux wrpab, llpemycMoT—
i 7,65 15 Tq=57,3 M, 56,7 M5 Tp= Pen b GOKaX cremmanbHue OTBEPCTHA,
B56.55 M. 10 NPOMSBEAA uepes HMX M NONOCTH 5 we-
| MeHTauWK, NOGMBANTCA MONHOrO OMOHO-
Ecom Gonpmylo AnMHY 1 BCex ueTspex NMYMBAKMA BCEX MOBEPXHOCTeH mnO KOH—
MIOB GNOKOB NPHHATH OMHHAKOBOW W pap-  TYPY KaXmOro 6noxa. Kowcrpykuso mio-
ofi 1,6 M, TO LeEHTpanbHHe Yl M AMH- THHB MOXHO apMHPOBATH MyTeM mpomycxa
ta 1, Kakporo us GnoxoB GYAYT Cie;yo- 15 METALIMHECKHX CTepxHeil yepes creud-—
WMe: A TpameueMpanbHOro Gnoxa co anbuse H TONOCTH € M y
TopoH! Bepxomoit rpammw=1,528, 1, omedi WX uemeHTauMel W aHkeposko# ap-
£1,56 M, A CeIOBHANOTO 670Ka © = MaTyps B ocHoBaHue, lipu HeoGxommMoc—
£1,525%, 1,=1,5 M, 1A TPATeneunann= Ti nnoTuny (HIM OTHenBHMe ee yuacTKH)
horo Grioka nuaoBoR rpamk @=1,576°, 20 RENaWT MpeAHAMpAKEHHOR.
1,=1,55, ana poMGosmmioro Gioka
b1,552%) 1,=1,56 . GopMyna msob6peTeHusn
TlpH RaiiHeix pasMepax M pajuycax sa- .
Kpyrienus GiOXH GYAYT MMETH CIeayiomue CGopHan apouHas MIOTHHA C MOCTOAH=
Beca: poMOOBHAHNIT GIOK = 3,6 T, Tpa= 25 HhM PagHyCOM KPHBM3M HaropHOH rpaHH,
henennanpHsie 6nokH ~ 5 T, Grnoku i PMBI
pt Grox - 9,9 T (npn ¢ 20,9 m). C yceuemWnMM BepWMHaMH, GNOKH Tpame-
Mo pnuHe MIOTHHN GNOKH yCTaHaBmH- ueunammon opMB C OfIHOM yCeueHHOi
paiorcs B mBon, B OKH dopmsl. ¢
ppivekanwax (nATaX apku) nuoTHHA oMo- 30 Tpeyrmbwu yray6nenumm, o T 1 M-
lonnunsaercs, Knanxka apouHoil niOTHHM Wamasncsa TeM, uTO, C UEMbIO
Ges BepTH- CPOKOB CTPOMTENILCTBA H NO=
KaNBbHHIX H TOPHIOHTANBHHX WBOB M YAYN~  BLIIEHHS TEXHONOTHUHOCTH BOIBENEHHS
WaeTCR C MX OMOHONHUMBAHHEM. apOuHON MNOTHM, GNIOKH Tena MIOTHHH
35 BHNONHEHH KpUBOMMHelMuMM B TlaHe H

| Tips Bosmesemuu Takofl apouHoi muo-
THHb KAk, CellesalMTHOrO COOPYXEHHS U
IMeXY BOKaMiH KeNaTeNnbHo He OMOHOMM—

uHBATH, WTOGH Wepes WX MPOCAUHBANAC .

.

KIMHOBHAHSMH B HANPABMEHMH HWKHETO
6seda, a TpameuemganbHuit GTOK MeeT
NONONEUTENBHYI0 YCEUeHHyl0 BEDUMHY B
HIKHe# wacTu 6noka,
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