JACTh BTOPAA
PAC‘{ET ,dETA./IEﬁ 710 BHBPAHHOMY BAPHAHTV

- R X

I. 3EMJIAHAA IIJIOTHHA.

1. OBLLEE OIMUCAHME.

deMadgHad BOJOy/epiaTeqbHad INIOTHHA B HACTOAINEM TIpPOeKTe HMeeT
eTRy 10 rpe6HD 101,70 #. BHCOTA IIOTHHH B MecTe MepecedeHHA ee
PYCIOM PeKH JI0XO[MT IIOYTH 0 15 4; Ha GONbINel e 4YaCTH NPOTAMOHHS
OTHHH BHCOTa ee I'peGHA COCTaBJAeT OKO0JO 8 4 HAJ| HOBepPXHOCTHI I'PYHTA.
JlomHa 3eMJISHOH NIOTHHH 630 4, MUPHHA 110 BepXy 7,50 a4t

BepxopoMy cMO9eHHOMY OTKOCY NMPHJIaH YRJOH 1 :3, HH30BOMY, CyXoMy 1 :2.
PeayapTaThl MeXaHMYECKOr0 aHAJAM3a, NPOH3BEJeHHOr0 B Ja60paTopHH
[HCTHTYTA BOJHOIO X034#CTBA Y KPAHHE, 110KA3aJH, YT0 TPYHT peuHoll JOJHHN B
M MecTe II0 CBOGMY COCTaBy jaeT BecbMa MOIXOAAIIHH MaTepHaT A
CTPOHCTBA 3eMIAHON IJIOTHHH Ges sAzapa.

Jaa yeTpoHcTBa NJIOTHHEL MOTYT GHTH HCIOJB30BAHHE: TOIHE . MIHHH (0T
J0 65% PAHHHCTHX YaCTHIl), necYaHune INIHHH (0T 40 1o 50°,), CyrJHHKH
TIMHHCTHE IeckH (0T 25 10 40% TIMHHCTHX YaCTHI),

Bo BpemMs npoHsBojicTBa paGoT 110 BO3BeJeHHI0 TeJa NJOTHHH I'DYHTH C
PABTHYHEM MeXaHHYECKHM COCTABOM HYMKHO ITepeMeNIHBATH MEIY Co60I0 TAK,
q706H B OKOHYATEJbHOM BHJe IPONEHTHOe COJepHKaHHe TIHHACTHX YaCTHIL
{Menee 0,01 ux) kKoaebasoch OH B mpejesax 30—35%, a G6ojee EPYIMHHX
MecYaHHX YacTHL, JHaMeTpoM oT 0,05 J0 1 s —B npejeaax 25— 357%.

Onesxja BepXHEero 0TKOCA CIpPOEKTHPOBaHA B BH/e JBOMHOH MOCTOBOH HA
coJqoMe ¢ TIHHOM B IIeTHeBHX kJaeTkaX.Pasmep kaerok 1 X 1 . Ogesmia HH-
30BOT0 OTKOCA — ojlepHOBKA. ['pe6eHb TLUIOTHHH 3aMOIIEeH Ha BCEeM IPOTAKGHHH
ILIOTHHEL.

C HH30BOH CTOPOHH INIOTHHH CHpPOGKTHPOBaHA ynopﬂo (PHIBTPAIHOHHASA
IPH3Ma, COCTOAINAA H3 KaMeHHOH HAGPOCKH BHCOTOW B 3 4, CJIOS IDAHATA M
me6ad TOMHHONK 0,30 4 B CJ0d KPYNHOro mecka 0,30 w. Boja, ¢rABTPYIO-
masacd uepes Telo IIOTHHH, CBOGOJAHO IPOXOJHT Yepe3 TAKOH JpeHA:, HO
YaCTHIH IIOTHHH HeMHHYeMO 3aJIep/RHBAKTCA Jlamke MPH 3HAYHTEJbHHX CKO-
pocTax PHIBTPALHH.

Kpome Toro mpHsma cosjaeT INIOTHHe YIIOp, ITpeJ0oXpaHds ee 0T Pacmod-
3aHMSA Y OCHOBAHHS H 3all(HIlaeT IUIOTHHY OT IOAMHBA BHCOKHMH BOJAMH BO
~ BpeMd pasJiuBa.

Jas yerpaneHHA (GHIBTPALEH II0/{ TeJOM IVIOTHHH, BHYINA0INEeH HeROTOPHE
ONACeHHS BBH/ly HAJWYES 0] OCHOBAHHEM IVIOTHHH NECYaHHX MPOCIoeK,
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3aNpOEKTHpOBAHA GeToHHAR mmbpama To.numuoﬁ 0,40 ., ONMYINeHHAA [0
KOPEeHHOH HOPOTH — Tecuannka.

Jlmajpparma MomeT GHTH 3aMeHeHA PAJOM 13 "Ke1e306eTOHHNX HIH He-
Je3HHX IIMTYHTOBHX CBai. . \

Yepremu 3eMIAHON IIOTHHH — eM. ATiac, JucT 5, Iie HaofpaikeH npo-
AoABHEI Daspes INOTHEH ¢ MOKa3aHWeM TPYHTOB 1107 OCHOBAHMEM IOTHHE
¥ J(Ba THNOBHX IIONeépeYHHX paspesa NIOTHHH. A

IlepBrili paspes, ¢ MOKa3aHHeM KpHBOH /leNpeccHy [PH BHCOTe HACHIH
14,5 m TmpejcraBiager co6oH) MPOEKUHI NepecedeHHS MJIOTHHE € pycnom PoRR
Ha IJIOCKOCTb, IEePHeHIHRYIASPHYI0 K OCH TJIOTHHH.

B HeHCTBHTeJBHOCTH PYCJI0 PeKH NepeceraeT 065 3EMJAAHOH NIOTHHH HOIL
ROCHM YIJI0OM.

Bropoit paspes B3aT HpH oTMeTRe IPyHTa 92,70 4 H BHCOTC HACHIH 8 M.

06beM 3eMISHHX Pa6oT mo yeTpoiicTBY MAOTHEH, MOICYHTAHHHI 110 NOMe-

PedYHHM NPOPHIAM MJIOTHHH, B3ATHM B IVIaBHeHIIHX TOYRaX I[epejoMa, oKa-
3aJicd PaBHHM 106 815 xyd. M.

2. PACYET 3EMJISHOM NMJIOTHUHBI.

Pacyer seMIfHHX IUIOTHH, Tak :Ke, Kak H JPYIHX THIPOTeXHHYECKHX
COOpYHeHHH, MOKeT OHTH LPOU3BeIeH ¢ ABYX TOYER 3PeHHs: C TOYRH 3peHHS
CTATHYECKOH M THAPABIAYECKOH YCTONYHBOCTH.

C TOYKH 3peHHA CTATHYECKOH HeoOX0MuM0, YTOOH NPOQHIL NJIOTHHE
VAOBJAETBOPSAI TPEGOBAHHAM, H JAHHEM, BHPAGOTAHHHM 1IPaKTHKOH.

[podmas nnoTHEE GepeM TpanenoHIAJBHEH; YRJIOH CMOYEHHOI'0 OTROCA
1:3, cyxoro orkoca 1:2, Illupuny mioTHHEH 10 Bepxy Gepem 7,50 M, TPHHA-
Madg BO BHAMAHHe HeOGXOJEMOCTb yCTpofieTBa 110 TPeGHI INIOTHHH ImocceiHOH
JIOpOTH.

Jaga onpefeJeHHd NIHPHHL [JIOTHHH 110 Bepxy (D) Jliorep gaer ciaeiyio-
myno gopmyayt:
=34 0,3 (H—3),
rie H BHCOTa IIOTHHH B MeTpax.

Tar gax HauGonpmumii HAOpP paBeH 12,5 4, TO HAMMEHbINAH INIHPHHA NO
BepXy paBHa:

=

b=3+4+0,3 (12,6 —3)=>5,85 #4< 7,50 M.
[To Tpayryaitny (Trautwine) mmpusna rpe6ua
b=06142H=0,614+2X3,4=1,4127,50Mm.

Taxum o6pasoM, NpHHATAA HaMH INHPHHA TpeGHA B3ATA C 3amacoM. ITe
KacaeTcd IpOBePKH IJIOTHHH HA CROJbXKEHHe H OIIPOKHHBaHHEe, KOTOpoe yKa-
3EBaeTCA HeKOTOPHMH aBrTopamu (Beccesem), TO TaKOBYI CUHTaeM HBJIHIIHEM
OpOH3BONATL. B MpaKTHYeCKHX NPOPHIAX 3eMIAHHX TJIOTHH [OPH3OHTAIbHAL
COCTABAAKINASA JIABJeHHS BOAH Tak MaJja, 4T0 KOaQPUIHEHT CTATHIECKOH
yc'roﬁ‘maocm Bcerna MoJy9aeTcs Goabime, 9eM 3T0 TpeGyerca pacyeroM. U Bce

1 K. B. Houon, JeMIsHHe MJIOTHHH, 1928 cTp. 32. s
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#e, HOCMOTPA Ha GoxpmIol KoapHIHeHT 3amaca CTATHIECKO moﬂqmme'm
3eMIABHX IUIOTHH, TPAKTHKA JiaeT HeMajoe YHCAO HX DaspPyIlcHES.
- Yame Bcero paspylleHHe 3eMIASHON DAOTHEN NPOECIOIET = TOM CJyyae,
KOT/Ia IIDH HeJ0CTATOYHHX PA3Mepax BOXOUPONFCESers STSepcTES BojJa B [a-
_ BOJIOK IlepeamBaeTcd 4epes rpefess ¥ paaMusacT Tede maere=m Kpowe TOrO,
- paspymreHEe MoxeT GHTh NPOH3BEISS0 3ON0N, QENIpFwo-dcs wepes Teo
 DJIOTHHH H 10 ee OCHOBAHHEM, SCIE CEOPDOCTE SEmTpaosos=mx CTpyH
| GYAyT B COCTOSHHH B3BECHTh H BENE-CTHE SRCTNES FPFET2, E3 EoTopale €0-
. GTOHT TeJ0 MIOTHHH.
QHIbTPAIHOHHHE pacYeT 3eMIASHHI DIOTES SRESSTCSE OJHHM H3 HaEwesee
. HpopaGOTaHHHX BOIPOCOB IHIPABIHKH.
- - Ha ocCHOBaHMH H3JI0KEeHHON0 NPOHZBONHM NOSEPOSENE (HIBTPAUHOBHHE
pa.ctle'r, 3aRII0YANIIAHA B cefe clelyminHe DyEETHN.

-a) Onpejenenne ouepTaHHd JelNpecCHOEE0E DosePIHOCTH Bomi (PHIABTPY -
_ Ieiica Yepes Tes0 IVIOTHHH (IOCTpOeEHe EPEBOE TenpeccHH), H NPOQUIA 110~
. THHH B COOTBETCTBHH ¢ KATHJIADHEM NOTESTEEM B0IH H IPOMep3aHHeM TPYHTA.
e - 6) Onpene.neime CKODOCTH BOAH, @EIBTPy®LINelica depes IVIOTHHY.
- 8) Onpe/iellenAe JIHEH EOBTYpEOH JIHEHE IYTH ¢uasTpanau (mo Baaw).

b _ locTpoenue KpHBOi JenpeccHH.
OpAHHATH KpPHBOH 1eNpeccHH NOCTPOCHH 10 (opMyJe:

= H2 ]2 SR
4= e BREE, LI
]/ Bt

rie H-— ray6uua Bojn B BepxHeM 6bedpe; h— BHCOTA KDHBOM IeNpeccHH B
TOYKe e BHXO0Ja: L — TOpM3OHTATbHAS IPOEKIHA JJIMEN KPHBOM JIeIIpecCHH,
& —a6CIECCH KPHBOI.
- Ocu KOODIHHAT HAIPABJIeHH BBePX H BJIEBO:
Pacuer kpHBOH JempeccHH BejeM IS JABYX CaAydaes:

. 1 caygait . . . . . . H=12,50 &; h== 4,00 &;
' 2 eayyait, . . o H=12.50'4; h=0.
PeayabraTh pacdeToB JaHH B Tabaunax 64 H 65.
-TABJJHI{A 64.
| AGemmeen | H2— ke H’—h @4 J2 | OPHHRATH
x L 2
= B Mmertrpax
0 0 16,00 4,00
3.4 14.03 30,03 5,50
6.8 28,06 44,05 6,64
10,2 42,08 58,08 7,62
136 56,10 72,10 849
17,0 70,13 86,13 9,28
20,4 84,15 100,15 10,01
238 98,18 114,18 10,68
27,2 112,20 128,20 11,32
30,6 126,23 142,23 11,98
34,0 140,25 156,25 12,50




5 - ) , LOCTDOeHHAA 110 Op/JHHATAM TAOJHIH 64 (eps i
cmaii) ma.e'r thee BHCOKO® II0JOMEHHEe 110 CPABHEHHI0 C JPYTHMH
BOBMOMKHEIMH CIYYasMH, W MOTOMY [OJOMEHA B OCHOBY pacqe’ra OTMETEH
rpe6Hsa TIOTHHH. :

OHako, HAHGOABIIHE CEOPOCTH (PHJILTDAIIEH B Teje IOTHHE MOJY YA TCH
NpH EPHBOH JENPecCHH, COOTBeTCTByOme HamOoibiieMy NeHCTBYOIIEMY Ha-
NOpy WJIH PasHOCTH YpOBueH BepXHero H HumHero Gbeda H—h. <

PasHOCT 3Ta JIOCTHTAET CBOETO MAKCHMyMa B TOM Ciyyae, KOI/la B HHMK-
HeM Orede BOJH HeT (h=0), 2 B BepXHeM — FOPH30HT BOJN PaCHOJIOMKEH E‘k*_
ypoBHe OTMeTKH Bepxa muaToB Cromes (H==12,50).

OpAMHATH KPHBOH JelpeccHH 14 2-T0 cAy9ad PaccuiHTaHH H Hpnaeneau

Taﬁmiu;v 65. '

L

TABJHIA 65.
AGenuces H?® A3 Opasdars: |
i x ( 2/
: 3 B MmeTpsax
| I
0 0 0
| 34 | 1588 396 :
] 68 | 31,25 5,60 <
10,2 16,88 685 | |
13,6 6250 |7 791
| 170 | © 812 884 |
| 20,4 93.75 068 |
i 23,8 109,38 10,45
; 27,2 125,00 11,18 .
| 806 | 14088 11,86
340 | 15625/ 12,50

ITosepky BHCOTH = rpeGHsi IVIOTHHH JeJaeM 110 METOTY, TIPe/II0KeHHOMY
npog. 5. T. Henbprol

Paccrosinie 1m0 BepTHRaJM 0T TrpefHA NJOTHHW 0 KPHBON JenpeccHH
MOJIA&HO GHTH He MEeHbIe CYMMH DIYGHHH IIpOMep3aHHd IPYHTA i JaHHON
MeCTHOCTH M BHICOTH KAaIHJUIAPHOPO HOJHATHS BOJHL.

Ty6uny npoMepsanns rPyHTa NPHHUMAaEM PaBHOl 1,0 4. BHCOTY Kammuisp-
HOIO TIOMHATHA BOAH JAA TPYHTA ¢ COJepRaHHEM TIJIHHHCTHX YaCTHIL
(< 0,01 mm)—30—35%, 3a HeHMEHHEM ONHTHHX AHHHX TPHHHMAEM TaR®Ke
paBHOIT 1,0 4.

Pacuer npowsBofuM /s JeBol GPOBKH rpefHA IJIOTHHH. |

TH. T, Hanbxo. IIDII.IQ.?[ K NPOeKTHPOBAHHIO 3eMJAHHEIX IJIOTHH. Xapbkos 1923,
cTp. 32. .

b 40
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(T OTMeTKH BHCOKHX BOJ (100,00) OTHHMAaEM um'rne*rmymmpp  CTIPECCHOH-
Hoe MOHMMKenHe (1,054) B NMPHOABIAEM BHCOTY KaliIASpHOTo no,tdmm (1,0 2)
w ray6mny npomepsannd (1,0 x). OTMeTKA rpeGHi JloaxHA ONTH He MeHbile

100,00-—1,00 + 1,00 + 1,00 = 101,00 x. g

'I¥H005§'T$eﬁua II.Ib‘I‘EHH.}]pHHﬂT:l 101,70 we, 1. €. ¢ sanacom 0,70 4.

-

\
_ MloBepKa rpajMenTa H CKOPOCTH (DHABTpaUHH.

b :%L‘ROPQGTB QHABTPALHE ONpejesdeTed 10 OCHOBHOM (opMyae /lapcu (cw
orp. 50). .H By
w4 I’=KJ=K——I--. _ _

l‘pamteﬂ-r J JOCTHI'aeT CBOEr0 MaKCHMYMa B lmaonoﬁ YaCTH OPH BHXOJE
¢pn;1mpauaonuﬂx BOJL (Jaux)-
 3HAMCHHE Joe VI KPHBOH JlenpeccHy 1o Talaumne 64:

] Hlouy == Y 0,44 :
{ 3,4 :
¢ »
To ke 1 RPHBOH JenpeceHu 110 Taliuie 65,
i- : 2 3,96
; - wx== " =1,16

lpu xospduuuente (uabTpaiEn K= 0,02 #/cyTkH = 0,000023 cat/cex.
(€M, GTP. 24) M IIOPUCTOCTH IPyHTA 7= 0,35 BHXOJIuHe cxopocm ¢uasTpa-~
mmrmnx eTpyH COOTBETCTBEHHO PaBHH

AL g T e B 0000020 cufeen

0,35
E : Vz_oowgzga ES70¢ --UOOOOIGM/cex
]

: JIGHHEWX J7s ONpe/ledeB s J0NYCTHMEX CKOPocTell (DMIBTPALHE M CKOpPO-
Crell, UPH KOTOPHX HauHHAeTCHd BHMHBaHWe YACTHIL B3 IPYHTA, B JHTEpaType
10 HACTOANIEr0 BPeMeHH [0YTH He HMeeTed. JLnsi OPHEHTHPOBOYHHX coo6pa-
JKEHHIT MOKHO BOCIONB30OBATHCH JAHHLIMH TalJ. 66 0 CKOPOCTAX BOJIH, B3BEIIH-
. BAOHIHX YACTHIE 1'PVHTA OnpejedcHHOro jgHaMerpa 110 Crokey u no [Iene?
Al _ Sl TABJIHIA 66. _
' B3BouHBADIIEE CKOPOCTH |

- Huaverp | ; B catlcex

JacTHil l = 1

AN ﬂgpg'g%c Mo Hlene
70085 TE G a0 o et
10025 L 0047 0,084
0010 | 0008t 0017
. 0005 00020 | 00056
L 0002 0,0003 00013

0,0005 000002 ¢ 000015

! MaTepmajibl U0 ONBITHO-MEJIHOPATHBHOMY Nieay, T. 1. Mocksa 1928, etp. 88.

M
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ATL] ] -'BHXOI[BM CKOpPOCTh (PUIABTPAIHE BHMHBACT qacmuu
uopmma 0,0006 D 1 MM, T:e. Meabualimme uactane. C 370# TOYRH 3peHHsA
o7{HAs cnppoc'rh Rak GyAT0 OB GOMBIION ONACHOCTH HE MPeACTaBIger.
. Onnako, ecad NMOJXOJAHTH K Bompocy o6 ye'roﬁqﬂnoem IIOTHHE ¢ TOYKH
,apemm NONYCTHMOfi BeJTHYHHE BHXOJHOIO TPajHenta, 70 €10 0GETOHT HHAYE.
- Hecaenopannag E. M. Knoppe! morasaid, 4To IecyaHasd Macea n@dm{-.
3HTeJIBHO NPU rpajnenTe 1,50 TepseT CBOK YCTOMUYHBOCTH, CBA3h MERIY fmg— X
WHHKAMH HADYLIACTCS W OHH HAWHHADT NOPEBHTATHCS. &
C TouRH apeausas Tepuarm?® mnpenensHoe ! amavenue rpajJHeHTa é’i:{:c
MeHbHIe, — 0R0:10 1,00. ;
Hamnyqmmy cpefieteoM 1714 yBeJdHYeHHS YCTOHYHBOCTH IecYaHOH H aeM-
AsHOH MaceH Teprmaru cuHraeT HArpysKY H3 BOJOIPOHHIAEMOI'0 MATePHAJA,
C SepHAMH BO3PACTAIONIPH EPYIHOCTH, WTO HpeicTaBideT H3 ceGd HIEH oﬁpaa'-
Horo (uapTpa.l
Taxuym 06pasoM, MPHHAMAS BO BHEMaHWe O(0JBIIOe SHAYCHHe BHIXOTHOTO
rpaguenta (B HameM caydae J= 1,16), aBISeTcH BechMa MeJaTedbHHM I1PH-
HATH MEPH 1 IPeiyHpesk/eHns BHMHBAHAA YACTHI[ Y MOJOMIBH T10THAE
B TeX CeYeHHAX, IJe BHCOTA IUIOTHRH mnpeBumaer 7—8 s C aroit u,em,ﬁ',_(
3aIPOEKTHPOBAHA YIOPHO-PHIABTPAIHOHHAS [TPH3Ma, NOBHHIAIAA BMeCTe
€ TeM CTATHYECKYW) YCTOHYMBOCTL ILIOTHHEL M 3aUTHIIAI0NIAA HH30BOH OTROC B
0T HOJMHBA O CTOPOHH HHIKHETO 6beda B 11ePHOJL TABOJIKOB.

T

Onpenenenne KOHTYPHOH JAHHUH NYTH (DUAbTPAUHH.
Hocyeaasa moBepka COCTOHT B OIPEHJMeHHH JIAHL KOHTYpHO# anaun (1)

! Tooawe l -
i OTHOLNEHHS c¢e K BeJTHYHHC JeHCTBYIOHEro Haiopa (f). OTHomeHue };:—:'C_ !

HOGHT HasBauHe rRoapumuenta b aas (Beamuuna ,.u(;pa"maﬁ rpajuenTy J ).
Jlgis YBeJAMYCHHS JUHIHB KOHTYpHOl JHEAE B Hamboliee BHCOROM CeYeHuH

IIOTHHL 386HBaeM IIYHT WIH CTaBEM HafparMy i, JeraeM IPHCHIIRY €0

CTOPOHLI BEPXOBOIO OTROCA. :
JIHHA KOHTYPHOH JIMHUH

1==0,5+56+7.100+8.,07+2 o+ 45 =92/7 .

Hatop H=12,56 ». '-
SR . L 92

Roapgunuent C = —=-"-=74,
e B 3126

MTO BIIOJHE JIOCTATOYHO I8 IIIHHHETHX T'PYHTOB H CYTJAHHROR. '

! Metogogorua rHAPABIAYECKHX PACYETOB, NPHHATHIX NPH COCTABIGHHH TPOEKTA
JAnOpomCKEOA rupoanerTpuyeckoil eTarnnd. Mockea 1925, cTp. 314.
2 Terzaghi. Erdbaummechanik, eTp. 132.
A
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H. IIMTHI. IPOTUBOBECHI U HOJVEMHBIE MEX AHH3MBI

1. WIUTHI CTOHESA

Hpoexrapyemsie 3aTBopH CTOHES COCTOST W3 CAeLYIONIUX HJ1eMEHTOB: 1) 00-
'.-“mmmﬂ mATa; 2) pureseii; 3) onopHHX (ai0k. 4) KAaTKOB H KATKOBHIX paM.

, ' SAINPOSKTHPOBAH CJEAVHIIHX PasMepOB: PAacCUYeTHHH 1[IpoJeT TMT:
‘paBeH 10,60 4, pacueTHasi BHCOTA IIHTa 6.0 . OpPOIeT B cBeTy UiATa 10,00 M
(cM. Aruiac, JHCTH 12 u 13).

O6wuBKa WHTa, BOCHDHEHMAWMAS HeNOCPeICTBeHHOE JaBieHHe BOJH,
AIPAHATA B 10 s TOINIHHOW W COCTONT I3 [IACTH HOJOTHHIL HIAPHHOK Kask/i10e
_g'1,40 # W W3 AIBYX TMOJOTHHII MHEPHHOD B 1,10 A, HHE Re BCeX MOJOTHHIIL
JaBHa 6 4. OGMMBEA NPHEKpeIIeRa K PHIeJAM W MaparMaM Mesmiy HHMH

B 10 atx B IWHPHHOI B 220 MM, TAKHe HARJA/KH B BEPTHEAIBHOM HATIDABJICHAN
HIATA HEOOXOIAME [l BO3MOKHO GOABIIEro A0CTHREANS BOIOHOTPOHUIACMOCTI
_ﬁm}iBRH, HMeIe# CTHKH 1101 VKA3aHHHIMH HaRJIaKaMH,

. Pureas npelcTapagir co6om CIVIOIIHYI0 RICHaHYI0 GalKy BYTABPOBOTO
| CeYeHHs, CROIeHHYH K RpaaM mpodera. bByxaem, paccvatpuBag Oajry Ho
OTHOIIEHHIO K HampaBieHulo jleficTBYoINell Ha Hee CHJIH JaBJICHWA BO/IH,
VEAOBHO HABHBATH IVIOCKOCTH, B KOTOPOH IPOHCXOJUT AaBIeHHE (T. €. TOpH-
AOHTAJBHYI0), BePTHRAJBHOMN, & 10CKOCTH nepneHnHRy.nﬂpny'm K OBHAYCHHOMY
;: ABTEHHIO — POPH0HFAIBHOIL.

- BeprugasbHad CTeHKa pHIeas Oyfer CAeAYOIHX pPasMepoB: BHCOTA e
‘B cpeiHel wacTH npoieTa pasHa 1000 s, Ha oilopax 600 ama, TOMIIHHA 10 ML
B’I‘omﬂi pHreJdd IIPHHATH 100 X 100 X 10 MM, TOPH3OHTAIBHEI JTHCT HMeeT
’l'omzlmﬁy 10 e B MAPAHRY 220 My, NPHYEM ATOT JHCT  AMEETCH JHIIL ¢ HH-
aonoi[ CTOPOHH DeRH; ¢ BCPXOBOH Ke CTOPOHBE TAKOTO JHCTA HeT, a UPHEATO,
L uTO eHCTBHE €10 3aMeHser OGIIHBEA. 8

- Pureas gucionm 6 PacIoojReHH 0 BHCOTe TAKHM 00pasoM, 9T06h aBieHHS,
'.jacnpnnnmaenﬂe KazILM pHTedeM, OHIH O paBHH Memay coboil, mpHiem
iee J1aBjeHHe BOIAK pacupeJefend MesR1y 5 HIRAHMY DHICJAMH, 2 BePXHHH
PHPeJH HeOOXOMHM [0 YHCTO KOHCTPVETHBHEIM COOGpameHUAM W HHRAKOM
arpyslgu He uecer. Il0ATOMY OH COPOCKTHPOBAH MeHEe MOMIHOTO CeNeHHH,
4 MMEHHO: TOPH30HTAJNBHBI JHCT M YTOJKM B3ATH Te me, 970 H P 0CTAJMbIUX
PHTesX, & BePTHEQNBHHEA JHCT NPH TOAIMHHEE 10 4 BMeoT BHCOTY 610 M.
Prareas 1o xkpadgM lipojera cRpellieHtl ¢ ONOPRHMH OaJkaMi, a & Apojere
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Takas KOHCTPYKUMSH, NPHHAMAS BO
ks VIO BO3MOMKHOCTD y3JaM BOCUPHHATH

rymne Boamuy'm ya.uomile uoil TH vt‘onpomsam'hca HM, npe.uc'rame'n.‘
coﬁom KECTRYD PAMHYIO CHCTeMy. | &

Onopuble GalKH CIPOCKTHPOBAHH, Kak CILIOIHEE Wﬁ mmmmm *
‘CeYeHHA H COCTOAT M3 Bepmxmnbu CTEeHRH BHCOTOH 600 M W mlmi-f
10 s, 4 pasﬂoﬁoxnx ,vm:mma 100 < 100 X 10 M | ‘1‘0p11.;om'mlmx Jmcmlp'
220 X 10 mm. :

TopEsonTaJpHNH JHCT ¢ HH30BOH CTOPOHW HPHKICIHBAGTCH K Mﬂl
OQJIRH 3aEJeITKAMH ¢ MOTAHHLIME TOJOBRKAME, HOTOMY 4T0 OH JOJREH c.nvﬁ‘ﬂ.
INIOCKOCTHRI0 KaTaHHA [1J5 KaTKOR.

KaTkH CHpoekTHpPOBaHL CTAALHHMH, JNHAMETDPOM S0 wy H JIHHOL 200.!.:_‘ .
YHcag RaTkoB 18, 10 AeBATh ¢ Kam10R cToposn miETa. Tak kak KaTRH !I&_pe-
MeIanTes OTHOCHTEJAbHO PHTEdel, T0 ¢ NepeMelleHReM INHTa BBePX HIH ma'.
H3MeHAeTeA He 'rommo TIQILOMKEHH e KATKOB OTHOCHTEIREY PHTe.15, HO W JaBICHHE,
nepejasaeMoe PHIeJSIMHE Ha ompﬂym GaJIRY, 4 CJAENOBATEALHO. W Ha KATEW.

Pasmemienne KaTKOB HPHHATO TI0 oﬁmeyno'rpeﬁmr,nouv crocoly, 1. e.
WIOIMA/H  BII0DH  JlaBJIeHHA BOJIH, NpEXOAIHecs Ha Ramanil kaTok npn |
ONYMICHHOM II[HTe, PABHH MEMmRAY COG60ii. . ?

KaTky nomemeHs B KaTKOBOE pame, cocrosinteil us :myx 'mmnepon,
TAKHEM 06pasoM, CABAraThcsd HH BOOK, HH OTHOCHTCIBHO JAPNT JPYra He MOI'YT.

ITpr npoekTHPOBAHHH GHJa TOCTABJIEHA IleJb CROHCTPYHPOBATH IIHT, He
TOJBKO VIOBJAETBOPANHINHE BCeM YCJHOBHAM 1IPOUHOCTH, HO| H BO3MOIRHO HKOHO-
MEYHBL Jlad sToll NedH ROJHIECTBO COPTAMEHTOB JKeJIe3a CBEIeHO 0 MHHH-
MyMa, Kak 5T0 BHJIHO H3 IPHBEJIEHHOIO HaJiee HCYHCACHHA Beca HATA.

. JlonycKaembleé HarnpsHKeHHs.

HopMul g BPOCRTHPOBAHHS TATA OHIH B3ATH H3 ,TeXHHUECKUX ycnonnii
I TPOCRTHPOBAHUA METAJNMAYeCKAX PHIPOTEXHHYICCKHX COOPYREHHI ll,ﬂe-
npocTpoa.? .

Cormacuo 1AM Eopmam HOIY CRACMEE Hanpmenns npH PAATHIHIIX yc.no-
BHAX OyAyT: o

ru6e K= 1200 xz/c.w'b ‘
2) RacarTeabHOe HATpsAeRAC HPH H3IHOE

-R s [1 75. R = 900 xzjcx&

JIaist pacueTa 3aKJIPIOR ONYCKAETCS:

i) Ha Cpe3nBaHme L3 . -

R, = 0,88 = 960 x2jcu? ; 3
() Ha cMATHe ! : i

Ry == 2R = 2400 x2/cm®. 3

ITpy npiugTHE B pacuer HAMHEBHTOHEHIIEr0 0{HOBPEMEHHOI0 BOBIeHCTRAS

BCEX MOI'\ IMX I[IOFBATHCHA CHJ, JIONYCKaeMoe Halpsskenne HA pac'raatenep

. M.neprtaubl K npoemv npod. M. I. Azexeca HADOBA, 3 BEIVCK. Mocna 192?
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can-rne 'Y m)pma.uwoa/ HAIIPSKEHHE 1IPH  Harube. muﬂ.»MHu;eB& Pil]
R == 1400 x2/ca?, aKacare pHOS HANpPA#eRuc NpH #3r@be: .
< - ,il_f'.

B, =0,75. 1400 = 1050 x2/caé. < o

Jlisk pacaeTa 3aKIenok: pa N
; 3 ¢ R
& R,=0,8.1400 = 1120 x2 cx* .

Ry = 2. 1400 = 2800 xzjes

Onpenemi_nae NOJAOKEHNS puresed.

: Cuurtag, 410 NOHM:KCHHE YHC/A pHredell 3a c9eT HX YCHJACHHS LOHHKaeT
. BeC 1LATA, paaﬁmem OAT Ha He60abImoe, UPH 1a#HOH BHCOTE, YHCJO APYCOB,
" a mMenHo—ua 5. Torma phbedeii 6yzer 5--1=6. U3 HAX 5 — BOCHPHHAMAKT
~ JlaBjeHie BOJL, a 1 (BepXHHH) HeOGX0THM 10 KOHCTPYKTHBHHM coo0pamKeHHAM.

,Il,nnaaaue BOJAH HA HHT CIeAVET 3AROHY TPeyIOJBHHKA M BO3pacraer
,.: or 0 10 6 m HA 1 P,
Houdoe maBlieRHe BOAH Ha mMET GyIeT DABHO ILIOMAJE TPY30BOro T-Ka:

.g e E= G‘ﬁ = 18 /m Ha [0Or. & AJHHH HETA.

B TO n{ilmea}le Ha uamgﬂk H3 HAX Lu.umuu ﬁmb.
g=18:5=23,6 m Ha 110r. M IJIHHH PHIeJs. ' o i

wem. Jlaa moayyenus TAKOTO JABJCHHH, TPeYIoJb-
HHE JQBACHEA BOJAK HY:KHO pas6HTh Ha 5 paBHO-
HeJAREX YacTel, W Ha HPOJOKEeHHH IOPH30H-

fh_: -, ‘-.'j _

‘fep:r. -.‘;2. | ) bk T Hepr. 53.

: 'ra.nbuoﬁ O0CH, UPOXojAnLeil uepes HEHT] THEKCCTH RatTOM H3 STHX uacred,
> pacnonom 0ch pHrens (depr. 52). ‘
T Ramaan' a YHOMSAYTHX vaerel npencsramne-r 06010 TPalElti. s

.:\n’axomem AIEMEHTOB KOTOPUH  BOCHONL3YeMCH CACTYILIHM PACCY e iy ;

Maomans TpamenHn f— Bedudunn, HAMA 3aHKCHPuRAaHHAN Ples

~ h—BBHLY TOr0, YT¢ YIOJ HAaKJIOHa GOKOBOM CTODOHN TPAUELME K OCHO .
 BaHEI paBeH 45°, h =@, —a, (1epr. 53).

R » ] f 4 '

| N S



(ao + au) "(au 350 ao]-g 2I' S

a,—a* =2f,

o

a, CIeJIoBATeIbHO:

L]
50 o a = ]/1;12" —2f.

IIpuMesas TOMYICHHYH HOPMYITY K PaccMATPHBAEMOMY CJIYIal0, HAXOAUM: |

a,= 62 —2.36 =05367 x

g = V67— 2.2.3,6 = 1,648
) a,= Jl6*—2.3.3,6 = 3,800 a

a, =y 65 —2.4.3,6=2,683 i

22 Vﬁrm=0

Bricorw Tpanenuii: R
hy 9 =a,—a;=6,000—25, 361==06333_
ha_g=a, — @3 ="5,367 — 4,648 = 0,719 u;
ha._.—~a3—a‘-— 4,648 — 3,800 2= 0,848 u;
" Muis = @y — @, = 3,800 — 2,683 = 1,117 i;
hs s =@a. —ag== 2,683 — 0,000 = 2,683 M.

Jdasa uposepru: Zh == 6.000 .
IlenTpH TAKRECTH Tpaneunﬁ

Pacerosune 0T ropH3oHTAJNBHON OCH, HPOXOAfIeil depes IEHTP THMECTH

O HEKHETO OCHOBAHWH TPAIeIWH, HalleTcHd W3 BHpameHHA:

W b e+ :
S e, e,
rjie k' — HCKOMOE paceTosHue; : :
h — BuicOTa TpamnemHn.

@, W a,— HAKHeE W BepXHee OCHOBAHHA Tpanmenms.

b,‘_z_;__o,ﬁsa (6.00+2.5,367')_____0,.3 fhs
1 (6,000 4 5,367) -
0,719(5,367 +2,4,64%)

h'g_.a == - 0.8 a4
/ 3(5,367 -+ 4.848)
A} ‘ : ~

Wy = 9.18_4§ {4,648 +2_3’800) o 0,4 1H;

3 (4 648 + 3 800) 3
Rt S llj,M'fiz_ 683) _ 0,528;

3 (3,800 + 2,683) s

2,683 :
h'ﬁ:--ﬁ - ?}8 . — 0'894_
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Pacerosinie TOPH3OHTANBHHX oceii, npoxo.unmf vem‘e;rp THAIRECTH
FpanelHii oT HH3a IIATA: ;

gy = 0,311 4 .
_, gs==0,633-} 0,350 = 0,983 x: '-.\
C O gy=0,7194 0,633+ 0,410 = 1,762 | 2

4= 0,8484-0,719 4 0,633 0,528 — 2725 =
;= 1,117-40,848 40,719 40833 0581 =4211 &

Mon6op cevesms pureacd.

Ilps pacyere pHredeil paccMOTpHN IB8 BEGMOEEHX cavyas IaBICHHSA
BOJH:

1. HopManibHoE NapileHHe, KOrja TOPESOST BOXW CTOMT HAa YPOBHe Bepxa
THTE; Ui TOF0 caydyad H Objaa mpomsseiesa pas0WBEa pHIeJeil;

2. Korza Bojia BO BpeM# cayuafiswx Dasoiros, 0JHABIIECH Ha 0,5 4 HaT
BEPXOM IIHTA, IePEIHBACTCH Yepes =eTo.

/ B aToM cay4ae aBiieHHe BOJH HA UAT 6y et

PaBHO IJIOINATH I'PY30BOH Tpamemnund (4epr. 54).

.. E, :._—__2_— 6,00
E;, =21 HA HOr. # JJIHHE UUTA.
—
i 65 T ; ~ 10,6
| s _ 'y 1 -
Yepr. 54 . 1 Yepr. 55,
13

Pacipeeans »T0 JaBaenlie NOPOBHY Ha 5 PHTeseil, MONYYHM JaBIeHHe
Hi pDHI'€Jb _
th=21:5=42m Ha Hor. M JJMHHL [IUTA.

Tak kax npu paceMaTpHBaEMOM mme HATPY3KH [EHTPH THIKECTH pPABHO-
- BeMEHX JacTeil TpailelHH CMeCTATCS, TO H JlaBieHHe Ha KamIuil PHIeb He
_Oy/eT TOYHO paBRO 4,2 m, HO, BBHY OYeHb HE3HAYHTEJNHHOH PasHOCTH B HTHX
JIABJNEHHAX, HX BO3MOMHO NPHUATH PABHEMH.
- Hrak, noxupaeyM cegenue puresiefi 00 HOPMATLHOMY JaBICHHIO, & 3aTeM
, MPOBePHM MOTYYEHHHe CeveHHA Ha cay4ad NOBHIICHHOTO JaBIeHH.
Harubaionmi MoMeHT B  Kasm/loM pHTee IPH HOPMAUBHOM Aan1cHUR Gy et
- (ex. gepr. 55): 0% 7

pess . L l°’° 10'9-- *—2—09-- 19 140- = 95400 — 45000 = 50400 %7 .

2 2 2

Harg6aminuii MOMEHT B KaikJIoM pHreJe NPH NOBHIIEHHOM JaB/eHAH Gy /ie1:
4200.10,0 10,6 _ 4200.10 10

M, ="" SR b - -—-“111300—52a00=5880‘)xen
: 2 2 2 4
- & R
S P ¥ o 151



Smaeuex ‘eewenueu na-~1 napm:uam.noro JHeTa (1000 X 10 Ast), TeTHPEX
pawadom yroaxos (100 X 100 . 10 Ma) W 0/1HOPO  FOPHIOHTANLHON JIHCTA
sz X 10 mm) (4epr. 586). = 5 N

' Pome e jpyroro ropaaomanbnom meTa npuunumw Ha cels 9acTH
= 66mm;lm LIHPHHOI B 220 M.

MomenT uHe s prno paccuarpuuaworo ceveHud paueu A y3;

\ 4 ==
IlpunnMaeM BARICORHE AHaMeTpoM: (= 22 My, PACHOJOKEHHWE, CofuacHEs
¢xXeMe 4epr. 57,

MoumenT HHEDIHA aamenoqm orseperHit £/ panen:
=2(2X22X?2 0){50‘-‘-}-30)(22)(43*-1—10)(2 X 362 4
022X 25°+1,0X22X 15“—}-10){ X@’)-— 79 970 cat.

HUTh 3aKACHKH GONBIIETO JMAMETHA, & WMERHO 24 4Lk, NepecitTaey NPT
CENPANE B NDETUOTORONEH. 0CAa0IeNHT er0 JHPAMI yEIZaUHorD naaMepa. |
MeMEHT HESPITHE 3aKICMOYHEX OTRePETH il OTHOCHTETER0 HEATPE Th :iuii o

Li=2(2X24X20X50*-{3,0)2 4)(5 410X 245634

MoMOHT WHCEPIAN BCEPO CETeHHE HOTTO: rar

‘a.l'

Bepml:a.lmnom Jmera . = 88330 ext
4 YI'OJROB S e . T="171 SN0 e
TOPHBOHTAIBHOTO HHeTa [ = 111 220 en* |
HOJABL MOMEHT . . . 5 — 366 940 ca*

i

b §

Moment HICPIHE BOEO. L‘B‘I&HHH HETTO pamei: .
Tnemmo = Iop — Ti = 366 940,79 sn‘.'o = 256 970 cat,
MaRCHMATBROC Hallps:kende Upn nupu«mmmu 'xalll

JeHHH: -
: M2 ;040(!00 50, 5 \
n, = — o=
Lrigrnte - )M’d 0
T :? © = SBT rejen’ < 1200 Kejemd.
by MageHMaabHOe HATPSKEHHe TP ol
..I_.:f MeHHOM JIaBICHAH:
Fotrges 8 ] Mz 5 530000 7 50,5
n" —_ o= 18 — e i
Lvenmo 256970 '
n ; = 1035 Kzrem® <1 200 K2/eA*.
Yepr. 57. - Beuay ’row, 1o npH ROHCTDY MR 1E

MOKET BCTPOTHTLCT WeLOX0IHMOCTE e

2.4 258 11,0 )24 15* + 10X 2,4 X 5% == 87 240 CJ_(".

Tention <= 3615 040 — 87 240 == 279 700 carh.



R S o s
B 8TOM Ccayyae MAaKCHMAJbHOe HANpsmeHHe OVier: o P -
4) HPH HOPMAJBHOM JABJICHHH: ,
5040000.X 50,5 ? , S BN

Ny = - 570 B~ 910 K2fem? < 1200 xz/cu® . %

- 6) NpH HOBBILCHHOM J[ABITCHHH: i -

i X : i . T
! 5880000 50,5 ; : e : \ ‘
X = e el = 1062 2l 200 M2, =

3 My 579700 1062 x2/em® <1 K2/cm

-

| HecMoTpsl Ha HU3KHe HalPAKeHHs g QCTAHOBAMCS 1A [PRHATOM CevcHHH, 17
A KAk MH He YUHTLBAEM BAMSHES COGCTBEHAONO Becd TOPH30HTAJIBHO PacIo-) e -
BKeHHHX puredcil, yuapa crpyii u :nam?ur{x Ted, MODYIIHX YIapAThes

PHres BO Bpess lePedHBAHMA BO1N Teped BepX UIHTA.

"B mpeanjiyiem pacuere GHaa BRaA0YeHEa B paGoTy pHIedei 9acTh 0GUIHBKH. :
’I‘ouepr{ uonpo6yeM NePecYMTaTh PHreTi B TOM, IpaBa, 3
I0 BOPOATHOM HPE(I0J0KOHIH, 1T0 O0MIHERA He TPUHHMACT
MacTHA B pabore pHrend.

CedeHHe ocTaBIAeM TO &e (1epT. 53)
- [lnom@m  oTANRHEX  BIeMCeHTOR
SICHHS ; :

.ﬂa‘ommb BEPTHKAJIBHOTO THCTA
=100 ci’.
‘xﬂnomam, 4-X - yIOJKOB:

© Fl=19,17 X 4 = 76,68 ca’.

r-.%

-X

|
) l.-l- m‘-lv e L roe -LMA iae

413
!
2o 100k

- Ilaomaie TOPH3OHTA IRHOFO JHETA:

%—1

Fi==220 cm® Jepr. 58 Yepr. 5.

_ Cratudecrdii MOMEHT UTHOCHTOJLHO OCH @-— @ PaBen
Saa™2.18,17 (100—2,82) +2.19,17. 2,82 4 100,50 + 22,0.100,5 =
= 11045 == 11050 cx’.

_,.;;:."-..Q._ Lhh

ﬂ.lmuajlb GPYTTO CedeHis:
: Fop= 100 4 76,68 + 22 = 198,68 c?
l'm'(-*manue 0T BEDXHETO BOJOKHA 10 HEHTPAABHOH OCH: -

o 3 NI 11050 . -
F 1y "'—.' = Vs — = =5 4 e 4
X _:._ '. T= 5 195,68 a5, 6 C'.k : @
f’a\, ro&mne HeiiTPaNbHOi OCH 0T HEAHATO BOTOKHA G NG
S ITHL y=10 —55,6 444 M. :

- Mow, T HHEPUHHE prrro BCENO CeeHMS OHOCHTE hHO. HeHTp 3
' F?. 5t1. 25 h 3 P Hr

» £, il

I;, =2[176,3 4 19, 1? Lab,(u ~~ 2.82) )+,,{1‘6,3+19.!‘. 141), e 2

e : 3 1 -::356;4_ L 53 454 +'N “44_‘_0), R



SPUMH OHOTO YIONKA OTHOCHTEBHO OCH, NPOXOSUIeR
ybpmmmao epes 1eHTDP TAKECTH. '
il Hponanoxa apncpuemqecne nefiCTBAs, HOLY YaeM:

3P

of ' T5p=2.53578 + 2. 3331 9 + 57298 + 29176 + 44352=304 615 ca.
4 4 m -
T MomenT HHGleHH umenoqunx JHP OTHOCHTEJBHO ?mih‘pamﬁdﬁ OCH:
/ ~ 1) lIpn nuamerpe d=22 mum. 3 ;

£i=2,2.(2,0 X 1,0 X 55,6 4-3,0%50,6°41,0 X 40,6* 4 1,0 X 3os=+1o 20,6+
+1,0X10,6* + 1,0 0,6*+1,0X9,42 + 1,0 X 19,4+ 1,0X 29,4*+4 3,0 X 39,4* 1
+2.2,0.44,4%) — 2,2 X 30494—67087 cut. _ J

2) llpu 1uaMeTpe 3aRJenoR d=24 mm
Ti— 2,4,30854 = 74 050 oMt -

OnpeneanM HopMaJbHoe HAOpAKeHHe IJd JBYX CIy4Yaes HAarpyskH, HMes
1 / BBHAY JHAMETD 3aKJjelloR 22 M.
MOMEHT HHEpIIHH HeTTO BCero CeyeHHs paBeH:

MakcHMANbHOS HANpAKeHHe IPH HOPMAJILHOM JIABJIEHHH: ;
by = 5049 — 50 S —=1184 K2/cM® < 1200 K2jem®. N7
236 736 :
MagkcuMaapHOe HANpAKEHHe IPH NOBHINEHHOM /[aBJIeHHH: '
58 00 6
= et i 1881 Kejeat < 1400 K2lem>.
. 236 736
IIpu nmamerpe sxe 3'an.n_enon B 24 M Gy/ieM HMeTh:
« Tiemmo=—804615 — 74050 = 230565.
MarcumanbHoe Haupamenné npn HOPMAJIBHOM JIaBJeHHH:
504000 B
> By = — RRR00-9, =1215 xz[cu’::lzoo K2lem®,
230 56'
[lepenanpszmerne paguo 1,25,
MagcamMaanioe HATPAEHHe OPH TOBBIUCHHOM JaB/leHHH: ;
: HHUTH . v
& 0 ;
M NG N = -‘?880 s 5—69—1418 wejcm® > 1400 x2/cm® pa :
) Mosera < R ' :ﬁ
) §; DUPHIEEHEC DaBHO 1,29%0. \ _ _,=_ 3

;  af
_1'_ 1,0 } 3aKAenoKk ans npuxpennenaa PHreas K DHOPROﬁ pl’ﬁ.

i M}'IM*"-'BT }FHL‘-]J[‘.J,. JaRJeNKH 1A RBYK cnvqaen

; _ “AABHOTO JaBIA¢HUA, ;
LR LuertBOTO LaBTm HHSL. /
152 5
3
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a) Cayvali HOPpMAABHOTO 1ABAEHEA
IlepepesnBalonmias CHJA ¥ ONOPH paBHA ONOPHOH pPeakiHH pHrels

- 0 s
'max -——‘—3602 lq-—-ls 000 xe. "

Crenka puresis 06:KHMAETCHA ABYMA YIOJKAMH, NPHEKPCIUICHHHMH E CTOHEE o
opHOY GaJEH, Tak uTO BaKJENKH Oy1IyT paéoTaTh Ha NPOCTOE CMATHE H Ha :
oiiHoe Cpe3fBaHHe.

Konuuecrso 3akjenok npu d=22 mau ONPeTNATCH

Ha cmatue
Q 18 000 :
M= = ;
: dR;  2,2.1,0.2400
4 J(BOIHO® Cpe3HBAHHE DYoL
ol T 180005

v

) 21@’3 3,14. 2,22 960

HHEMaeM 4 3aKJICHEH.
Ilpu nmaMeTpe 3aKJIENOK B 24 MM 110y UaeM:
Ha CMATHE

18 000 a
My=—-— =31
2,4.1,0.2400
IIBOH{HO® Cpe3HBaHHE z
18000.2
-”g ok sl e s
3,14.2,4%. 960

HOPHHHEMaEM 3 3aKJelKH.
Caenoarensho, #upn HOPMAJBHOM JIABJEHHH, /Ui [PHKDeIIEHHA PHIes
K OIOPHOH Gajke JOCTATOYHO:
22 MM 3aRIENOK 4 IITYKH HWIH
24 Mt BARIEIOK 3 IITYKH.

6) Cryyaihi NOBHIMeHHOTO TaBJE HHUA. H P&
“lepepesHBAOIAN CHIA -
4200.10 4
Qm-—"T'—z_-~21000h3

= np}:[ JHaMeTpe SWGMOR B 22 MM EOHH‘I‘G(}TBO HX:
Ha CMATHe:

21 000 _
, Ry e IS PSS TR AT O & s L T

2/2.1,0.2400
Ha JBOHHOEe Cpe3nBAHHE:

2
e L SRS

\ | 2,14.2,2%.960 &
OpHHHAM&eM 4 3aRJEeNKH.



g
’

S ppuBEEMaeM 4 3aKJIENEH..

Lol L

: aaﬁenoa B 24 sem uHCa0 WX Gyrer:

o 21 000 .
S L Y
: : "l 2,4:1,4.2400
\Ha JiBO#HOe Cpe3anBaHHe:
- 21000
‘n: = e 5= 2.4: ..
J 3,14.2,42.960

TakaM 06pasom, MpH MOBHIIEHHOM ABJICHHH HVKHO B3ATH 3aKIALUOK
npH d=22 s — 4 IT.

npH d=—24 Mm— 4 OIT. :

ke il TNosepka KacaTeabHbIX HanpskeRHA na onope.

[TpHEAMaeM BHCOTY pHIeIs Ha. onope h=60 ci. N
CumTaeM, 4TO CKATHBAHHIO /CONPOTHBIAGTCH TOMBKO CTEHEA. TOITd Kaca-
TeJIbHOe HAlPAMKEHHe Ha OCH CTOHKH MOKHO ONpPENeJuTsh 10 (popmyie .

j 3
e AR

a7

da

3 % Ry
fa

rjie h— BHCOTa CTEHKH,

@ — 11ar 3aRielnox,
& — TOJNIAEA CTeHKH, *

d — 1HaMeTp 3aKJenox.

[IposepuM EKacaTeJbHEE HANPHKEHHS 1 CAMOTC HEBHTOINOLO CIyTad,
T. €. OPH TOBHIIEHHH IaBJIeHHA W IPH JHaMeTpe 3aKJIelOR PaBHOM 22 WM.
Torza, sajapasich WIATOM 3aKNCIOR @ = 10 ¢H, MOTyIap:

= 2 ——2@--}9— =673 xzrcx“< 960 K2/cM*.

2 60.1 ,0(10 — 2,2)

IToBepRy KOCHX HAaUpPSACHA MOKHO He np'mano;xmb BCJeICTRHE BAIl
B GCHOBEHX HOPMAJBHEX H KacarTe bHHX Hanpamenaﬂ\- .

+ Pacuer 3axkaenoK B MONCAX pHrened.

Ha 1 mor. x prAreag iipu Hamope BOAW B 6,54 H IpPH 5 PHPEIAX Ne
AaeTcd HATPY3Ra:

p= 21,9 =4,2 m =4200 r2.
5 ,

ifepepesHBAOAd CHIA Y 9HOP paBHA ONOPHOH peaxidH PHTEdel, T. e.

00.10 -
Qmax = 220010 51000 x2. :

LE. MaTon, .sheressue mooT®, 7. 1, eTp. 372, ua 1915 1.



BUOPa NepepesHBAKIINY CHI HMeeT BIL, YEASaHHE Ha cxéMe gepr.
CeuenHe y ONOPH A HAaHHOI'O cAyYad [ pHEEMasM To, _
JPUEDEILIEHUA pUTeJisl K ONOpHOK (adke EoEvaeTes B ees 6aakE Up :
HAMAET @BOH HOPMaAbHE BUJ (COTFAcHE PacteTy, clelaNEoMy BHIIe).
" Bucor L puTes, BBHLY TOPO, 1TO OH HMeeT N0 GoEam mpotera CEOC, IDHa
HHMaeM paamm{ 60 cum. SRR =% \
- Pacuer ROfH9eCTBA, WM, Bephee, MNANa HOSCHHX 3aKA€NOK, ol
uo C10co0y, ILJ.;IU.&;@HEOM&' ;m eTp. 375 ToMa | _i/KeaesHHX Mw-TUBW
TOHZ, B3I 1915 T. <
Hasopem 4eépes S cTaTHYECKHE MoMeST BN i
IIB}"X YPOJKOB ¥ OJHOPO TOPH30HTAILESTD S
- JIHCTA OTHOCHTeJILHO HeHTPAIBHOM 0cH Beero " Yepr. 60.
- CeYeHHA. _ :
§—10 e, uro M S, HO ¢ HofaEleEEHeM YACTH BEPTHKAJbHOH CTEHKH
- 10 HeRTpa BakiICIoYHOTO OTBEPCTHS ¢ BePTEEANLHHX NOJAKAX YIOJKOB:
@ —pacCToNHHe MERAY OCAMH IJARISTOR:
¢ — TONNIHHA CTEHKH=1 CA: : A
I — MoMeHT MHepPHHH 6pyTTe BeerTo ceSeHHS. !
R, -— BORYCRACMOE HANpAXcHHe Ha Cpe3uBaHHe.
R~. AI0UYCRaEM0e HaNpaEeHHe Ha CMATHe.
R', — JIOMyCKACMOe HalpamKenHe Ha CKAJHBAHHe CTEHKH.
2 ‘:[EGJIB&HHF FHATEHHA ITepevHC/eHHHEX BeJHYHH ClegyoInge: .
' S=22.1.30,5 - 2.19,17 (30,0 — 2,8%)=1713 ca, -
S'=22.1.30,0 + 2.19,17 (30,0 —2,82) -+ 5 (30 —2,5) = 1851 cH>; ‘
B I=2 (22.30,54 2. 1<+17 "7182]-{-__1——%—)-—11058003‘
: E?m:'rp saRAeNoOR d == 20 Mn
R, == 1200.0,8 =#60 xz;m'\‘ 5 | e oa
R; = 1200.2=2 400 k2/cm? : : N
R, = 1200.0,75 = 900 x2[cm*. _ : N :
 Ular sakdenok TOMEEH GHITS mmm, T06H 3aKJENKH He paspyulainck oT
.'cpaaunannﬂ H 0T CMATHS, ¥ 49TOOH, € APYTOil CTOPOHH, JHCTH I0fCA, 0CJa-
'_dnenm{w 3AKICHOYHHMY OTBEPCTHAME, He MOJABEPraJHCh OH YPe3MEPHHM CKa-
3 ABBAGIIAM  VCHIHAM, JIpYrHMH  CHOBAMH, HYIKHO OIpe/eNHTh HAHGONBITHI
- mar aw:renou H3 YCHQBHA HX MPOYHOCTH OTHOCHTEJBHO HepepesHBAIEX H
-Ecmumumx VCHAMI W HOMMeULl  WIar,— H3 YCJOBHN MPOMHOCTH JIHCTOB,
| 1I0sCa QTHOCHTeIBHO CRaARBanmux ycwamit. T. e
: npn mmapue Ha 2-0¢ CPEIHBAHTE:

d ' ; A

;" | ey R |
Bllies max a << 2% e el &,
- 08 LR N
: S P g
. Ning < 2.3, 14 4. 930 115580 : e
_ - 4.21000.1713 = 4
" max 6 <194 ca; PR




~21000.1713
muﬁ{ 15,4 cu.

o B /' mina> ‘?.-3-3’2_}3
\ SRS
5 ¥
| s 2.1.900
% 3 WG i ol
5 1 op0.. 210001881
115580
A
: min a > 18@
900 — 336

mineg> 319¢cm. -

CaefmoparesabHo, B 1I0fCax pHreJel mar aau.‘lenox noageu GHTB He ue-‘
nee3190nnne ooJee 15,4 cn. e

[IpuHuMaeM 4= 14,00 M.
-—— 4 / gt
~ Pacyer oGuiuBKH wMTa. /

Pacuer oﬁnmnun AT n?onanomm no gopmyiae Baxa . ]

5 JUH)
$=0s L.I]/ ST ]
e h ® H—ray6uHa BoiH Ha,u BePXHHM H HIRHEM EpaeM OOGHIUBKHE;
L ® |— jaHEHad A ROPOTRAS CTOPPHH KJICTRH fupamyro.ubnoﬁ),
. TOPOH NpPHOIABAETCA OGLIMBKA. 7
¢ — JIOIIyCEaeMoe HalpsKeHHe, pasHoe 1200 xz/cu?,
{1 = 0,001 xefcm®— Bee | em® BOJH. }
f PaccunTuBaeyM OOGIIHBEY B JBVX MecTaX HIHTAl g
1) B HHKHEH YacTH NIHTA; ]
] _ - 2) B BepxHe# wacTH NIHTA.
1) O6mussa B HEHKH6H YaeTH HHTa:

| _ | =67,2%  H=600— 21,12= 68,9 cx;
L =140,0; =600 —98,3=501,7 cu: "’
3e=0,5.110,67,2 _‘5“89”"‘0‘ D090 _ o403 e -
1200 (67,224 140,0%)
h\‘k'-\, _"‘lelﬁdBJiﬁ.S{ 0,1 cu Ha pmamaaae MOJYYaeN TOJIAWHY OGIIMBKH [
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: % a_..u,903+01—-10u3 UDHEHMEON ! (M. f:’ :
_lOu Haﬂ‘p C. B. Taparosck i [Tlare Crones. 1827 r, crp. 60. i,,“
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2) O6MHBKa B BepXHeil YaCTH mMHuTa:

I =178,9; H=1718,9; - i
_ - L=140,0; & =0. !
dorja
' o0 0,001.178,9 o
8::0,.:.140.178,9"/ 1900 1108 4-178.9% =0,672 cu

Ilpu6apass 0,1 cu Ha paaBIeHHe, NOAYYHM

'6=€{,672+0,100=0,772 ci WIH ORpYyTJss, 0,8 cu.
6oJee HEBHIOJHHX VCJAOBHAX, CJeJ0BaTeJbHO, HAXOAHTCA o6lIHBRA B
el vacTi mmra. TommuHy OCUIABKM B-9TOH YaCTH PaBHYIO

' 3=1cH
MaeM j1I8 Beero IMHATa.
Pacyer KaTkoB.

' Ana.uoruqao pacnpeneﬂeunm 10 BHCOTE mu*ra puresieff, pacHoOJOAHM
RATKH ¢ TAKEM pacdeToM, 9TOOH O0CH WX TOMEIUAJHCh HA IIPO/I0JUKeHAH
PH30HTAILANY Oceil, HPOXOMAMMX  qeped UEHTPH TAKECTH PaBHOBEJHKHX
yaiel il JaBJeHnsi BOJIH. -
Karkop npumuMacy 1§ mTyR, 10 9 HITYK ¢ KAK/0{ CTOPOHH IIATA.
- PacmoqiodknM KaTKH 110 BHCOTe, JI0b3yACH TeMH ¢ NpHeMaMH, RakHe
PUMEHSAANCH TPH paclpe/ieleHHH pHIeei.
_ Torja paccrosiisi PaBHOBEJHRHX TPaNelHil HAUyTCs U3 (OPMYJIBL:

ao=Va2—2f.

Pacuo.mraﬂ EATKH, €006pasyfich ¢ HOPMAJBHWM jaBJIcHHEM BOJH, ROTO-
KMy COOTBETCTBYET I'Py30BOil TPeyrodbHUE ¢ INIOIa/bl, PaBHOMU
- L-» ' (J'.'b =18 4%, :
= -7 2
) ,emmﬂn nmyqaeu IIOmANb Kask/10il M3 paBHOBeJAREX Tpalelh PaBHOR

o 18: B =R W !
. Toraa

LEaR G BHGOTH'[‘paHe[{Hfi: N
%_V 62 —2. 2 =/ 32=5,657 4; Ry g=@y— ty==0,343 M;
a,:a]/ 62 —2. 4 =)/ 28=5202 ;.  he_ 3 a—33=0,365 4;
ay=V 6:—2., 6 ~ )/ 24=4,899 x; Hoo g Gy — Ag=0,393 M;
dg= V6 —2. 8 =)/ 20=4,472 4, I i=8y—a5=0,427 ¥,
O¢=V 82—2.10 =} 16 -4,000 x; hs . s=a5— ag=0,472 it;

2 g Ve—212 =V 12= 3,464 x; Fig 1= llg — Oz = 0,536 M; : oeF
L Mg=Y B —2.14 =Y 8=2828 4 . i 5=~ ay=0,636 i i
¢ Lag=Y 6 —2.16 =V 24=2,000 4 5. uicGg— Gy =0,828M;
o=V 62 —2.18 =0. : Ry 1075 Gg—tyy =2,000 4. |
o \ 3 . : iow
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