U3BECTHSI TOMCKOI'O HWHJIYCTPUAJIBHOTO WHCTHUTYTA
Tom 60 umenn C. M. KUPOBA. Boim. 11

K BONPOCY O PACYETE MOMNMOPHBIX CTEHOK.

B. H. Jlonarnos.
I. O6mue cooGpasenus.

[Ipn pacuere nOAMOPHHX CTEHOK ONpexe]eHHe AABICHHS 3eMAN
Ha CTEHKY HaXOINHUTCA B OGONBWIHHCTBE C/ayuaeB rpadHyecKu npH
noMomu nocrpoenuss [Ioncesne, ocHOBaBHOro Ha runorese Kynona u
Teopeme Pe6Gxana. [IpH HECNOMHHIX OYEPTAHHMAX CTEHKH M 3aCHITKH
YAOGHO NpPUMEHHTH H AHAJIKTHYECKOE Olpefe/eHHe BeMHUHHEI NaB-
AICHHSA, NO/NB3YSICH TIDH 3TOM H3BECTHBIMH B TEODHH (DOPMYJIaMHu.
Ina nonGopa xe CeyeHHS CTEHKH B JIUTEPAType N0 3TOMY BONpOCY
onpeneseHHHX (opmys He BeTpeyaercs. [Ipu pacuere pasMepamy mno-
MEPEVHOTo CCUECHHs HANEPEN 3a1aI0TCs, a MOTOM NPOM3BOJHTCS MPO-
BEPKa HA NDPOYHOCTH M YCTOHYMBOCTb CTeHKH. [IpaBja, mMmelorcs
YKa3aHus, 4TO B 3aBUCHMOCTH OT BHCOTH OYEPTAHHMS OTPaxxaromiedH
MIOBEPXHOCTH H M. c/leAyeT NPHHHMATh ONPEJEACHHOE COOTHOUIEHHE
MEMXCy WHPHHOH (TONUIMHOK) CTEHKH M ee BEICOTOM, HO 3TH COOT-
HOIIEHHS fIBJSIOTCS YCIOBHEIMH. :

Bce ato He morsio  He moxer YAOB/IETBOPHTHL NPOEKTHPOBIIHKA,
T; K. TPYyZHO 3a1aTb 3apaHee HEOGXOAHMHE M MPABHJABHBIE Da3Mephl.
Hasnauenne e pasmepoB, He COBHAAIOMHX C pacueTtom, BeaeT K
€r0  MOBTOPEHHIO H TeM CaMBIM K HEPAUHOHANBHOMY pPacxomy Bpe-
MEHH W 3HEPIHMH NPOEKTHPOBLIMKA.

Ins oGaervyenns pemesus 3anagu no noabopy CeYeHHs CTEHKH
MBI HHXE NpUBENEM DAL (QOPMYJ, NPH MOMOIIH KOTOPHIX MOXHO
Cpasy XK€ NpaBHJbHO nNOAOOPATL HEOOXONHMHE pasMepH H, TAKHM
06pasom, OCBOGOIUTHLCS OT BO3MOKHOTO NOBTOpeHHs pacuera. [Ipexne
YeM NnepeHTH K PacCMOTPEHHMIO BOUPOCa O paboTe moANOpHOH CTEHKH,
CACAYET BLIICHHTH BONPOC O TOM, KaKKE XE HMEHHO Da3MepHl, [MIdB-
HBIM 06pa3omM, HeoOXOAMMO Omnpene/aTh.

Kak usBectno, onpenenenue nasnenus seman na CTEHKY He 3aBH-
CHT OT €€ TOJIUKMHEL, 2 3aBHCHT OT BHCOTH H OYEPTAHHS Orpaxaa-
omed nosepxuoctu AA,BB (puc. 1). DTH ke BeAHYHHB SBASIOTCS
TpH p4ACYETe M3BECTHBIMH, T. K. HA3HAYAIOTCA B 33BHCHMOCTH OT
ycaoBuii paGoTel CcTeHmkH. JawHA CTeHKH [ NPHHHUMAETCS PaBHOM
1 merpy. IllupuHa Bepxmero ocroBamusi bo Kax pasmep camoro 6e30- -
NACHOrO CE€YeHMs, MNPHU OTCYTCTBHH HAarpysku (HOMHMO JABACHHS
3€MJ/IH) TEOPETHYECKH DAaBHSETCH BYJIO, 4 €CAH HMeeTcs cocpenoTo-
d€HRas CuJa, TO JIETKO HAXOAMTCS NO 3/eMEHTAPHHIM (GopMyaam
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COnpoTHBNEHAS MaTepuastoB. [lostomy pasmep b, MOXKHO CUHMTATh
usBecTHeIM. OH npuHHMaeTcs oT 75 ¢4 M BHIIE, B 3aBUCHMOCTH OT
HA3HAYEHHA H BHICOTH CTeHKH. (Jie10BaTe/bHO, OCHOBHHM H HE0G-
XOZAHMBIM pa3MepoM, KOTOPHH CJAELYET ONpelesaTh H OT KOTOPOro
OyHET 3aBHCETb NPOYHOCTh H YCTOHWYHBOCTH CTEHKH, SIBJASAETCS IIHDH-
Ha (TO/IUAHA) HHXHErO OCHOBaHUs ,b“. JlaB/jeHHE 3eMJH Ha CTEHKY E
MOXET ObThb ONpeAeneHo A0 NMOAGOpa CeueHHH, N03TOMY €ro BeJHYH-
Ha, TOYKA NMPUIOKEHHs M HanpasJieHue OyayT u3BecTHmIMH. [Ipemmno-
Jlaraercs, 4To CuJa £ HanpaBs/eHa MoJ yIrJOM TPeHHSl I'PYHTAa O CTEH-
Ky ¢o K HOpMaJau orpaxpawouiei nosepxuoctu (puc. 1), a npu pacue-
Tax QYEHb YaCTO 3THM YI/IOM TpPeHHA NpeHeGperaercs, uMes BBHLY,
4TQ MOJYy4aiomascsa NpH 3TOM HETCYHOCTb MAET B 3anac MPOYHOCTH.
[lpn nocnennem ycaoBuum HanpaBaesdne E 6yJeT HOPMAaAbHEM K
cTeHke. DBysem cuHTaTth, ¥TO noAnOpHAas CTEHKAa HAXOAHTCH MOX
nevcTBueM Tpex cua (kak 6onee o6uwMA cayuait), a HMEHHO:

1) Q— co6CTBEHHR BEC CTEHKH;

2) E — naBneHHe 3eMJIM HA CTEHKY, HAanpaB/eHHOE NPOH3BOJABHO
nox yrioM K rOPH30HTAJH;

3) P — cocpesoTouyeHHas CHA4, NPHIOKEHHAs SKCUEHTPHYHO B
NJIOCKOCTH BE€PXHEro OCHOBaHHA.

[Ipu pacuere nOAMOPHOM CTEHKH MBI €€ MOXEM pPacCMaTpHBATh,
KaK KOHCOJbHYIO 0a/JiKy ¢ OfAHHM CBOGOAHBIM H JPYrHM 3alleMJeH-
#bIM KOHUOM. Ceuenne aTOi HaiKu NPAMOYTOJAbLHOE, HO NEPEMEHHOE.
Bnoab cBoe#t ocH oma GyaeT uMeThb TpaneuuoAansbHu Bua. [Ipuio-
JKEHHe CHJ NMPOH3BOJBbHOE.

. Il Onpenenenne pa3mepoB CTeHKH W3 YCJIOBHIi MPOYHOCTH.

OKCUHEHTDHCHTET NMPHJAOXECHHE CHAM Q ONpPpH HHX-
HeM OcHoBaHHHU Paccmorpum puc. 2. Touka npuaoxeHus cob-
CTBEHHO Beca CTeHKH ( HAXOIAMTCA B LEHTPEe TSKECTH TPamneuuH
ABCD. B uiXHEeM OCHOBaHHH 3Ta CHWJIAa COCTABJAAET 3KCHEHTPHCHTET 1.

Cuna P npunoxena B BepxHEM OCHOBAHHM NPOK3BOJBHO HA pac-
CTOSIHHH ,a“ BIPAaBO OT LIEHTPA TAXKECTH ceueHusi. [Ipn npuaOKeHHH
€e CaeBa BEJNHYHHY ,a“ CAeAyeT MNOACTaBJAATL B (OpMYy.ay C OTPH-
nare/lbHHM SHakoM. Quepranne orpaxzpailomed niaockoctu (pa6ouei
TPaHH) MJET HAKJIOHHO B CTOPOHY 3aCHNKH (HHCXOXHT B CTOPOHY
_HACHIMH) NOX YrJIOM ¢ K BepTHKaau, noatoMy C = hfge. [Ipu obpart-

HOM HaknoHe C = — hfga. [Ipu BeprTHKa/ibHOA rpanu C=0O0,.
Ins onpenenenus SKCHEHTPHCHTET3 7 BOCHOJb3yeMca (OpPMYIOi:
A
)(,0:*_— (a)r
¢l

TAe X,— pacCTOfHHE OT TOYKH B 1o HanpasjeHus cuin Q;
Sp—cratuuecknit MomenT naomaay ABCD OTHOCHTENBHO Bep-
: THKaJbHOH OCH, NpoxoxseR gepe3 Touky B;
F —naomaze Tpaneuun ABCD.
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W3 puc. 2 BHAHO, HTO:

Sp= 2L . ZC+boh( c+ L) b o—bi—oftutet

Lo—b—o|=Lteturtmtrts)  ©
heaig ©

[Mpoussens noiaCTaHOBKY BHIpAXEHUH ,8“ U ,C“ B bopmyny ,a“,
IOy 4HM:

S b1 bob4-2b,+ b2+ b.c
Mo = - (d)
F 3 (bs+0)
CorsnacHO 4YepTexa:
'q——__b_.__._X __bi__b2+b02+b0b+2boc+bc
g 8 TS

MM TIOCNE CAeNaHHBIX Npeobpa3’OBaHHM:

n:b(b+bo—20)——2b0(bo+2c) M
6 (bo+b)
Ilns BepTuKaabHOH rpanu A B:
_bb4b)—2b2 )

6 (bo + 0)

Onpenenenue M u N. :
OnacubiM ceueHHeM Oyaer cedeHne BU npH HHXKHEM OCHOBAHHH.
HopManbrele HanpsukeHus /s KPaHHHX BOJOKOH B 3TOM CEUEHHH
MOTyT OBITH ONpPEAENeHH N0 0GIMEH3BECTHOH (OopMyae And CT0XHOIO

COMPOTHB/ICHUA:

VoM
= e Re (),
’ r oW,

rae N —HopmaJsbHas CXHEMallilas CH/1a B JaHHOM CEYCHHH;
M — u3rubapomuii MOMEHT B 3TOM XKe CEYCHHH;
Rg— nonyckaeMoe HanpsiKeHHe.
Hopmaabras cnia N onpejenurcs U3 yC/HAOBHS: Ly=0,
HAn:

N:Q+p+y=_b‘l__2t?—lhxk+P+Esnp ()

Warubaiomuii MOMEHT BBIPA3UTCS, €CJAH BO3bMEM CyMMYy MOMCHTOB
BCEX BHELIHWX CHJI, OTHOCHTEJbHO LEHTPA THXECTH AAHHOro CEHEHHA.
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[lpy aToM peficTBHE MOMEHTa HPOTHB yacoBOl CTDEAKH NPHHATO
T10/IOKUTE/IbHLIM.

M—_——Qn-p(%—%__c-[-a) -—-.V(%——C])—[—Xr.—_—
__ (bo+8) Ik ; b(b+by—2¢)—2by(by+2¢) i o8 .
2 6 (by 4 b) 2
—cCc-a)— ESnp (% — rtga )—f— Er Cosg.
flocne npeoGpasosanus:

by Tbe—2) k% P ESHB :
R e e |
_l_[bo(bo—:?c)lk*{x +Pt+Erq)J : (g)

34eCb: ¥ — PaCCTOAHHE OT HHKHETO OCHOBAHHS RO TOYKH DDH- .
JOXKEHHSA CHAbl £} ; 3

Elzrtga;
by o
t=—4C—u
5 s
4= Cosp (1 £gf fga).
i MaruGaiomuit momenT BhissiBaer B Touke C panpsxenue pacTs-

& KeHHS, B TOuKe xe B — cxkaTue. [loatomy npu pemenun srtoi
& 3anaun CACAYET NOMYYUTL IBE QOpPMYJab: 1) u3 ycaoBus HONyCKae-
MOTO HanpsKeHus Ha cxatHe Rd W 2) us ycnosus ROIMyCKaeMoro
HaNpsAXEeHus- Ha pacTaxenne R,
Onpenenenne ,6° us YCAOBHS JONYCKaeMBX Ha-
nNpsaXeHUA HAa cxatue Rd. B atom caydae ypaBHeHnue (e)
~JIDHMET CJeAYIOIHH BHA:

oy o | lb?
N oy : sdres bl Wy 0l

R A 6

HJIH:
2
B0 a8y ()
6 6 ,
Crenaem ciona NMOACTAaHOBKY 3HaYeHuUit N u M:
Ry1b? b ([ by-+-b - Lh
= lh P+ E SnBl— b2
6= ¢ st Pt n)— Tt

8 bo(bo-i;QC)l/l'rk_{_Pt_{_Ew__ [(%—1226) lh?/;_l_P—i—QESn (3} b

[Mocae nbeoﬁpaaosanuﬂ MOJNYYHM KBaJpaTHOE ypaBHEHUE:
242 [ clhye—2 (P“I"ES"B)} b _G(Pt"}‘E"P)‘{fbo(bo‘{"?C)l/lTk T
2IRq IR,
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S R T

clhye—2(P-+ ESnB) 4
2IR 4 ‘

/Tolln— 2 (PESn8) 12, 6 (Pt Erg)—L by (o 2¢) lirta
+l/[ S| IRa o

[MepsHil uJeH NOJ KOpHEM NPeACTaBAdeT OYeHb MaNyio BEJHYHHY
10 CPaBHEHHIO CO BTOPHIM M B OOJBIIMHCTBE C/Ay4YaeB UM MOXHO
npene6peun. [Ipu aTom ycaoBuu (opmysaa (2) npumer 60Jiee NpOCTOH
BMJ: ,
Ak clhyy,— 2 (P + ESnp) g l/ 6 (Pt + Ery)— by (bo + 2¢) Lhye (2a)
‘ 2lRq4 IR4
OnpenesedHe TONUMMHB CTEHKH M3 YyCJIOBHUSA HO-

NVCKaeMHX HanpsaxeHuidh Ha pacTaxeHune R, B nannom
c/yuae HCXOJAHBIM ypaBHeHHeM OyAeTr caeiyiollee:

Peuwienue 3TOro ypaBHEHUA JaeT: b=

o
. S e
una
2
Rzg’? :—;-——Z—N—[—M (ha)

[Tocne moacranoBky 3uavewd N M M u nociae caenaHHBIX Mpe-
06pa3oBaHuil NpHAeM K KBaJpaTHOMY YPaBHEHHIO:

pro Go—Qlhiet-4(PFESB) |, «
IR, -+ Ik
6 (Pt Erg) +bo (0o + 20) lhve _
IR+ Uy :

b (b= OV Irva+ 4 (P+HESnf) |
2(Re-he) !

[(Bo—c)the+-4(PH-ESnBY?> | 6 (Pt Ery)+b,(by+2¢) e (3)

+l/[  2(RaA-hr)l ] G (Rz—+hye) L |

Jnsg NOANOPHHIX CTEeHOK -H3 KaMeHHOH MM OeTOHHOH KAaAKU
00/blIEeH 4acThi0O B CEUEHHAX PACTATHBAIOUIMX HANDSXKEHHHA HE KO-
nyckaerca. Torpa R,=0 u dopmyna 3 ynpocTurcs:

Orkyna:

1

b#_ﬁﬂ+

‘, | . 2
+ (P SR g, - @9
rAe : ’

4P ESnp)
it 'l/l’fk
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PaGora noamopHoéi CTEHKH AOJMXKHA OTBEYaTh HE TOABKO yCJAO- -
BHSM MPOYHOCTH, HO T3aKXKe HE B MEHbIUEH Mepe M YC/AOBHAM YCTOM-
YHBOCTH OT ONPOKHAHBAHHA M CIABHIra MJIH CKOJbXeHusa. Huxe 6y-
HEeT PacCMOTpPeH BONPOC 06 YCTOWYHBOCTH CTEHKH.

III. Onpenenenne TONMIMHBI CTEHKH M3 YCJOBHS
YCTORYMBOCTH. ‘

a) Ha onpoxuanBanue. OGo3HaUHM KOG3(DHUMEHT YCTOHYU-
BOCTH Ha ONPOKHJHBAHHE Yepe3 ¢ M TOrAa YCAOBHE YCTOMMHBOCTH
BHIPA3HTCSl YpaBHEHHEM:

PMonp:Myn (‘)
rae
Mgynp — MOMEHT BCeX CHJ OTHOCHTEABHO TOYKH C, AEHCTBYIOUIHX
Ha ONPOKHILIBaHHE,;
My; — MOMEHT BCeX CHJ OTHOCHTENBHO TOH € TOUKH, AEHCTBYIO-
I{HX NPOTHBOMOJIOXKHO HEPBHIM—HA YJAepXHBaHHE,
Onpenennm M., u My, (puc. 2).

Monp = Xr— Y (b— &)= Ery — EbSng (%)
b b
Myu= Q5o n)+P(e—c— 2 4a)=
S T b | (b~ bo—2¢) —2b, (bo1-2¢) e
i lhn,[? -+ 5 J—}-Pb—{—Pt_

A lflSTk b2 |- [(2170 —('SC) lhir = P} R (bo+26") bolhyr Py o

Ecan noactaBuM noayuyeHnssie 3Ha4eHHs Mo, 1 My, B popmyay (i)
W ClenaeM npeoOpasOBAHMSA, TO MOJAYYHM KBAaJPAaTHOE yDaBHEHHE:

bz+[2bo—'c 1 3(P-pESnp) }b_s(ijLPt) e

2 Lhye Lhyg
____bo(bo_l—QC):O‘
2
OTxkyaa waiizew:
PR 2bo——-c—[—k1+
4 7 -«
be~— 2 3(E Pf) | by (bo - 2¢) ,
+l/(20 C+k1)+ (Eprd + )+ 0(0+C 4)
\ 4 lh‘{k -
3necs
6 (P4-pESnp)
K1=
lth
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6) Ha caBur mau cxoabxenue. Mcxonubm YpPaBHEHHEM
npu 3TOM yCJ0BHH OYZET BhIpaxeHHe:

“Nfz=m¥ (m),
rae :

m—xoédmuuenr YCTOHYHBOCTH HA CABHT;

f — KO3(pHUHEHT TPEHHS;

N — HOpMasnbHAd CHJIA B JAHHOM CEYEHHH,
T — cxanuiBaoliass Cuna A48 3TOrO XK€ CEYeHHS.
B mamewm cayuae:

N:—.Q—!-P—[—y_—_——b-‘?l;—-b—lh*{k—{—f)—{—ESnB
I A= ECONG ] Gl Lol d e R

()

[ocne mnoncranoBku 3Havennit no dopmyne (n) B dbopmyay (m)
U NOCJ€ NMPOH3BeAEHHHX NMpPeo6pa3oBaHuid, MOAYYHM:

e *2‘[ 5 (% "";ii ) COSB—P]

Lag (5)

B nocaennedt popmyae He yurenm otmop TPyHTa Ha BBICOTE (PyH-
AaMEHTa, KOTOPHIH OyAeT yMmenbllaTh BeJHYHHY CKA/BIBAIOLIEH CHJB
OpH pacyeTe WIHPDHHBI OCHOBAHHA (QyHAAMeHTa. DTy CHAY Jerko
YU€CTb, €CIH BHIYECTE €€ TOPH30HTAJbHYIO COCTABASIOWYI0 M3 CKa-
ABIBAIOWEH CHAB T MM MOXHO YMCHBUIHTh KO3(MUHEHT yCTOMYHBO-
CTH m.

Kospuuuenr ycrofiuusoctn xax Ha ONpOKHALBaHHE, TaK M HA
CABHT JO/DKHB ObiTb >1. OHH npumEMaioTca OT 1,4 M BHIe. Paxg
asTopoB (npod. Ilpokopses W. I1., npodp. Cumuuckuii K. K. u Ap.)
PeKOMeHAyIoT OpaTh BEAWYHMHY 3THX KO3(DHIHMEHTOB oT 1,5 no 2.

IV. Yacraeie cayuanm *).

34€Ch MBI PacCMOTPHM OTpelesneHHEe , B TONBKO H3 ycaoBusi pa-
CTATHRAIOWIHX HanpsKeHui, korga R, =0.

Huxe 6yayr npuseseHsl TaGauusl pPasMEpoOB TC/AIIUHH CTEHKH,
BEIMHC/ACHHBIX MIDH 3TOM YCJIOBHH /51 HECKOJBKHX YaCTHHIX CAY-
4aes.

Cocpenorouennas marpyska P B BEDXHEM OCHO-
BAHHY OTCYTCTBYeT H AaBJ€HHE 3eMAH £ HanpaBAEHO

!) Bosee noape6HO 3Ta YacTh M3NOKEHA B CTaThe aBropa ,Onpenenenue paswme-
POB noAnopHoi crteHxku*. Masectms TUUN um. C. M. Knposa, Tom 56, Buin. II 3a
1937 r. :
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HopMaJIbHa x cTeHnke. B srtom caywae B=a, ¢ =0, P=0
u opmyaa (3a) npumert crenyomuit Bux (npu I=1 M)

Mg by — ¢+ R 5

2 .
-+ ‘/ (___———”0 —etRy by (by2e), O
2 Ry« ¢
rue : g 4ESna,
2 /’LYK H

t})lzcosa(l—{—tg?a): — §ec o.

cos a

B ta6auuax 1,2 ¥ 3 npuBeieHH padMephl TOJLIHHBEI CTEHKH 0%
BLIUMCJEHHBIE NpPH CAAYIOIIUX YCAOBHAX: R,=0; 9o=0;1l=1 x;
: h

b, =1 M; MOBEPXHOCTb 3aCHINKH TOPU3OHTANBHA; I'= 5

Jlng Buuncaenus E npumenuam (opmyay (kak 3Ta, TaK H nocae-
ayowue QopMy/abl IAf OHpeNeNCHUd E ~ B3aTel K3 Kuuru npod.
A. C. Wnosaiickoro ,JBa Bompoca O NaBJAEHHH 3eM/n HA CTeHKY “

usga. 1933 r.):

WG o 2
Fi= Ty 1h? [ tg (45°—— ‘ij‘_) ~+-tgu j\ cos a (0)
e Ta6anua 1.
et i 0.8
b/
4 1 l 3 ’ 4 \ 5 6 7 8 ‘ 9 10
rpasb
¥ Tonmuua cTeHKH D (M)
25 128 | 1,78 | 2,34 | 2,90 | 3,47 | 4,06 | 4,67 5,27 | 5,98
. Haxnon 30 | 121 | 1,68 | 2,18 | 271 | 3,24 | 379 | 4,34 4,89 | 5,47
rpaBEu 35 | 116 | 1,57 | 206 | 262 | 3,02 | 3,51 | 403 4,55 | 5,10
1:10 40 | 110 | 1,49 | 1,90 | 2,35 | 2,79 | 3,24 | 3,72 4,18 | 4,65
45 | 107 | 1,40 | 1,77 | 217 | 2,57 | 3,01 | 343 3,83 | 4,26
25 | 143 | 2,02 | 2,68 | 3,24 | 390 | 453 | 516 582 | 6,45
Hakson 30 140 | 1,94 | 2,50 | 3,06 | 3,68 | 4,27 | 4,88 547 | 6,08
Tpanu 35 | 1.36| 1,86 | 2,37 | 291 | 3,48 | 4,05 | 4,62 520 | 5,77
1:5 40 | 132] 1,78 | 2,28 | 2,79 | 3,30 | 3,82 | 438 492 | 5,45
45 | 125 | 1,72°| 2,18 | 2,66 | 3,14 | 3,66 | 4,15 4,64 | 5,16
25 | 1,65 | 228 | 2,94 | 360 | 4,32 | 501 | 570 6,40 | 7,10
Hakaon 30 | 161 2,23 | 2,87 | 352 | 4,19 | 484 | 5053 6,21 | 6,89
rpanu 35 | 158 | 2,07 | 2,78 | 341 | 4,06 | 4,68 | 5,34 5,98:4.,6,62
1:3 40 | 156 | 212| 2,72 | 833 | 395 | 4,54 | 517 5,78 | 6,40 |
45 | 1,54 | 2,08 | 2,64 | 322 | 3,80 | 4,40 500 | 556 | 6,18
194

e

-~



Tabauna 2.

1
el 0.1
T&

Pabouas h 2 3 4 O 6 7 8 9 10

rpaHb . 7
) ¢ Tonmuna cTeHKH b (M)

Hakaon 25° | 1,221 1,69 | 220 | 274 |'3,28 | 3,84 | 4,40 | 4,95 | 552
rpaHu 30° { 1,18 | 1,60 | 2,07 | 2,56 | 3,07} 360 | 4,12 | 4,63 | 514
1:10 35° | 1,12} 1,62 | 1,95 | 239 285 ] 332 | 3,78 | 4,27 | 473
R 40° | 1,08 | 1,43 1,82 222 | 264 | 3,08 | 3,51 | 395 | 4,39
: 45"+ 1,031 1,86 |- 1,71 207 ['246 ]} 281 | 3,25 365|408

Haknon 25° " 1,41 1 1,95| 249 | 298| 368 | 424 | 490 | 552 [ 6,12
rpaHu 30° 1) 1,36} 1,80 {-236 | 2,91 | 348 | 4,02 1 4,59 | .5:21. | 578

; b S 35° 1,32 | 1,76 | 2,27 | 280 | 3,30 | 3,85 | 4,40 | 4,95 | 5,49

%= 12" A40% 1 1,28 1 1,73-122,19.1..267 § §16 1 8651 417 | 410-} 518

45° | 1,25 | 1,67 1 210 | 255! 3,02 | 3,48 | 3,95 | 4,44 | 4,92

Hakaon 25° 1,60 { 2,20 | 2,88 | 3,48 | 4,13 | 4,81 | 547 | 6,14 | 6,78
rpanu 30° | 1,58 | 2,18 | 2,77 | 344 | 4,06 | 471 | 535 | 5,96 | 6,65
1:3 35° | 1,56 | 2,13 | 2,68 | 333 | 398 | 460 | 518 | 581 | 6,47

a2 19" 40° 1,60 | 2,07 | 2,63 | 3,21 | 3,79 | 4,37 | 4,96 | 5,55 | 6,15

45° 146 | 1,92 | 2,556 | 3,10 | 3,70 | 4,24 | 4,83 | 544 | 5,99
Ta6auua 3
1 =0,6
Tx
PaGouas TR B e R e
. TpaHb
¢ Toamuua crenku b (M)

Haknon 25° | 1,20 | 1,61 [ 2,10 | 2,59 | 3,09 | 3,60 | 4,14 | 4,56 | 5,15
rpaHd 30° | 1,12 1 1,54 | 1,97 | 2,42 | 2,90 | 3,35 | 3,84 | 4,34 | 4,81
1:10 35° | 1,08 | 1,40 | 1,84 | 2,26 | 2,69 | 3,13 | 3,57 | 4,02 | 4,47

o= 6° 40° 11,05 11,36-4.1,73 { 2,12 2,48 {72,91 | 3,381 3,72 | 4,14

45° 11,01 11,30 (1,63 (1,97 2,34|2,70| 3,06 | 3,44 | 3,82

Haknon 25° (1,40 11,91 | 2,49 | 3,09 | 3,66 | 4,29 | 4,97 | 5,51 | 6,12

rpaHu 30° 11,36 |1,86 | 2,40 | 2,95 | 3,52 | 4,03 | 4,66 | 5,23 | 5,81

1:5 3% 1,801 1,71312,28 12,76 | 3,27 1. 3,72 14,98 | 4.851 5.8F
w12 40* 1,1,20-+ 1,67 2,10.1'2,62 3,02 | 3,53 4,00 | 4,58 4,97
45° 11,23 | 1,62 | 2,03 | 2,52 1 2,90 | 3,40 | 3,81 | 4,32 | 4,70

Hakaon 25° | 1,58 | 2,17 | 2,78 | 3,41 | 4,06 | 4,63 | 5,32 | 5,89 | 6,55
rpadu 30° | 1,86 | 2,13 | 2,72 | 3,32 | 3,94 | 4,49 | 5,18 | 5,78 | 6,41
1:3 35° | 1,83 | 2,06 | 2,61 | 3,20 | 3,76 | 4,34 | 4,92 | 5,48 | 6,22

a & 10° 40° 11,501 2,0212,51 13,09 |3,65.14,21 | 4,77.} 5,84 | 5,90

; 45* 11,48 [ 1,99} 2,401 3,00 | 3,55 | 4,15 | 4,63 | 5,24 | 5,79
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Ecad MoACTaBuTh QOPMYJIY (o) B dopmyay (6), npd NPUHATHX YyCAO-
BUSX, TO NocjaenHas OyIeT WMETb CAeAyIOIUH BHI:

ek e e SR

SP——_‘%_—E)—l— tgar cosa -+ 14 2¢

O603uauuM
o 2
= —T-[ g (45°-— (P——}_——) ~+ tga } cos a.
Tk 2
Torna
l—c- ks 0 Y RN :
et Rl ('“‘“2" 2)—}»4:111/12—}—1—}—26, (7)
rae )y = ses a; ¢ = higua;
450 1 . a R i :
#3 = ., —— 1h? | tg (45°—-— (-P———I———) —+ tga ] coso. = 2 nh Sna.
Benuuuusl K03(. 7 npuBefeHH B Tabaule 4.
Ta6auna 4
Bl s P 25° ‘ 30° \ 35° ‘ 40° ‘ 45°
rpanb i 0 \
- \ BeanunHa Ko3(HU. N
Hakaon 0,8 0,358 0,302 0,251 0,206 0,168
rpasy Q7 0,311 0,263 0,219 0,180 0,147
20 0,6 0,26+ 0,226 0,188 0,155 0,126
g6
Haknon 0,8 0,398 0,339 0,288 0,242 0,201
rpaum 0,7 0,346 0,296 0,252 0,212 0,177
1955 0,6 0,296 0,254 0,216 0,181 0,152
a == 12°
Hakaon 0,8 0,445 0,389 0,338 0,290 0,248
rpain 0,7 0,389 0,341 0,296 0,255 0,218
) SER 0,6 0,334 0,292 0,254 0,218 0,187
e 22 19°

Tabanuu 1,2 u 3 coCTaBaeHsl AAs CTEHOK, paboyad rpaHb KOTO-
pHIX HMCXOAHT B CTOPOHY HACHINH, C PA3THUYHLIMH HAKJAOHAMH, d
HMEHHO 1):

1) nak/10H 1/10 ; ARy
2) BaKnOH 1/5 : )
3) HakJOH 1/3 : o S

1) Okpyraedde yraos caeaano B 60ablIYI0 CTOPOHY.
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OTH TabGJHULE B TO e BPeMs COCTaBJeHbl JJsi Pa3HHX OTHOUIEHHUH

g

Tk
Takux oTtHomenuit B3sto Tpu: 0,8;0,7; 0,6.

Tabauna 5 BHYHCAEHA AN CPABHEHHMs, 9TOOH M0KAa3aTh, YTO MPH

HeOO/BIIMX YyrJax o A8 MPOCTOTH pacyeta MOXKHO OpaTh ropu-,

, T.€. 00BEeMHOro Beca rpyHTa K OGBEMHOMY BeCYy K/aAKH.

Tabauua 5
1 =0,8
1«
h /
Pa6ouas 2 3 l 4 5 6 7 8 9 10
rpaHb
? Pa3mep ,b“ B merpax
Haxkaon 25 (1,27 (1,78 | 2,39 | 3,00 | 3,60 | 4,21 | 4,86 | 5.50 | 6,15
rpaHu 30 11,20 11,68 [ 2,21 | 2,77 13,33 | 3,90 | 4,80 | 5,07} 8,66
R 35 | 1,14 1,57 | 2,04 | 2,55 | 3,07 | 3,59 | 4,12 | 4,66 | 5,20
a o=2°6° 30 1-1,0811,451 1,88 2,3812,8013,25¢3,75(4.2 | %15
45 11,03 1,36 | 1,73 2,15] 2,57 | 3,01 | 3,44 | 3,88 | 4,32

30HTaJbHYIO COCTABJFIOUIYI0O CHJBL £, a BEpTHKANbHONH COCTABAAIOMIEH
npeHe6perats. Tak agas atoft Tabauusl npuaato £ sna= O; K,== 0;
BmMecto £ noacrasaedo Ecosa; seca=1; C—=0,lkh; tga=0,1;

- Bt G =08,
Tk
CpaBHenue Tabauu 1 ¥ 5 mokaswBaeT, 4ToO pas‘Hnua B pa3mepax

»0“ He3HaumTenbHAa W NpaKTHYECKH Npuemsema, a Gopmysaa 6 npu
9TOM YyNpOIaeTcs:

S e 6 Er | b,(5b,42c)Fc2 A
: . “ +1/ hir T : 4 (6a).

rae £-—ecTb rOpU3OHTa/bHAas COCTABJSAIONAs AABAECHHS 3eMJAH Ha
CTEHKY.

[lpuBenenssie B Tabauuax 6, 7 u 8 pasmeps ,b° BHIUHCACHH IS
NMOAMOPDHHX CTEHOK, paboyas rpaHb KOTOPHIX MMEET HAKJOH B CTO-
POHY HAacHNU (BOCXOAMT B CTOPOHY HAacHNM). DTH TAa6AHUH BHIYHC-
JIEHBl NDH TeX XKe YCJIOBHAX, YTO M NEepBHe, IPHYEM HAKJIOHB B3ATHI
1/10 u 1/5. Hanpasaenne E B3sTo ropusoHraiphoe (K=0; ¢=1),
T. K. TDYAHO NPEANOJIOKHTE €e Hanpas/eHue keepxy. Popmyna (3a) B
3TOM CJy4ae NpHAeT k BHRy (6a). :

Ins Beluncaenua £ B3sta dopmyaa:

E:—;— vh? [tg (45°-_2%.E)——tga]_2608a ‘L)
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[Tocae noacranoBkd E no ¢opmyse (¢9) B ypaBrenue (6a), npunsie

BO BHUMaHHE ycJIoBHE by=1 M U r= —, TONYUHTCS:

Foap
b—=— 4=
2
v/ 6mh? —a 2 5-+2c+c
c e M—L [tg (45° — (p_) tga 1 Cosa -+ i
3.2. by 2 ] 4
1 Ta6awvna 6.
— =0,8
Tk
By ?M) 2 3 l 4 5 6 7 8 9 10
e Y [llnpnna HMKHEro ocHoBaHHs b (M)
Haxnon 25 | 094 | 130 1,72 | 2,17 | 2,65 | 3,11 | 3,60-1 4,07 | 4,58
rpaBu 30 - 1,19 1,52 | 1,89 | 2,32 | 2,73 | 3,17 | 3,60 | 4,00
1:10 35 —— 1,03 | 1,34 | 1,66 | 2,02 | 2,37 | 2,74 | 3,10 | 3,59
tga = 0,1 40 — | 092] 1,16 | 1,44 | 1,74 | 2,04 | 2,35 | 2,68 | 3,00
e 45 — ~.1 1,001 1,22 | 146 | ‘1,71 | 1,98 | 2256 } 2,51
Haxkaon 25 ~ 1,08 | 1,44 | 1,82 | 2,22 | 2,62 | 3,05 | 3,46 | 3,88
rpaHu 30 1 — .1 094} 1,22 1,54 | 1,88 | 2,22:| 2,60 | 2,95 | 3,30
1:5 35 — — 1 102] 1,281 1,56 | 1,84 | 2,14 | 244 | 2,75
tga = 0,2 40 - -— —1" 104 | 1,26 11,60 | 1,74 | 1,981 223
12 45 - — e — 1 1,001 1,16 1 ‘1,35 | 1,54} ;74
Ta6auua 7.
( ,
i 0.7
Tk
SSsian - I TR O N U VY B O e B R T e
rpaHb o
g IllupuHa HUXKHEro OCHOBaHWA b (M)
‘Haknon 25 | 089 1,21 1,60 | 2,01 | 2,44 | 2,87 | 3,32 | 3,77 | 4,22
. TPaHH 30 - { 1094-141-1 1,77 | 2,16 | 2,51/ 2,90 { 330 | 3,70
1:10 35 — 1,097 | 1,24} 1,55 | 1,86 | 2,19 | 2,52 | 2,86 | 3,21
tga = 0,1 40 - — | 1,08 | 1,33 | 1,60 | 1,87 | 2,16 | 2,45 | 2,75
w8 45 — — | 0981 1,13 1,37 | 1,57 | 1,82 | 2,06 | 2,30
Haxion 25 - 1,00 | 1,31 | 1,66 | 2,02 { 2,40 | 2,78 | 3,15 | 3,55
rpaHu 30 — — | L,11{ 1,40 | 1,70 | 2,02 | 2,35 | 2,68 | 3,00
£x5 35 — — {093 1,16 | 1,40 | 1,66 | 1,94 | 2,20 | 2,50
tga = 0,2 40 — — — [ 09| 1,13 | 1,34 | 1,56 | 1,78 | 2,00
e 12° 45 — — — — | - 1,04 | 1,21 | 1,38 | 1,56
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1 Tabnuna 8.

e S0
(r
PaGouas Bl W9 3 l 4 5 6 7 8 | 9 10
ot ? [llupuEa HUKHETO OCHOBaHHMS D (M)
Haxaon 25 084 | 1,12 1,46 | 1,83 | 2,22 | 2,63 | 3,01 | 3,42 | 3,85
rpaiv 30 — 1,01 | 1,30 | 161 | 1,95 | 2,29 | 2,64 | 300 3,35
1:10 35 — 1,14 | 1,41 | 1,70 | 1,99 | 2,30 | 261 2,92
tga =0,1 40 — - 1,00 | 1,22 | 1,46 | 1,71 | 1,95 | 2,23 2,50
o 26 45 — — — 1,00 | 1,23 (" 143 | 1,64 | 1,86 .2,09
Haknon 25 — 09| 1,19 1,50 | 1,83 | 2,16 | 2,50 | 2,85 | 3,20
rpasu 30 — - 1,00 1,26 | 1,53 | 1,82 | 2,10 | 2,40 2,70
110 35 — — — 1,047 1,25 | 1,48} 1,72/ 196 {221
tga = 0,2 40 — — - —- 1001 1,18 | 1,361 1,58 1138
S~ 12° ot SR R E8 R a BRSSP el SRR el it
| |
UM
1 - higa 7 5 — 2htga + (htga)?
e a8 g o : ; (8)
rae
c = — htga;
2
==
e [tg (45°—~—(P—-——-)— tg a} .Cosa.
i i) 2
Kosduunentsl n; npuBejess B Tabauue 9.
Ta6auua 9.
v 25 ! 30 ‘ 35 ‘ 40 ‘ 45

Pabouast rpass

Beanunna kosduu. ny

0,299 0,240 0,190 . 0,149 0,113
0,262 0,210 0,167 0,130 0,099

Haknon rpanu 1:10 8’?
0,6 0,224 0,180 0,143 0,112 0,085
8
7
6

tga:O,l a2 6°

0,277 0,218 0,167 0,126 0,092
0,242 0,190 0,146 0,110 0,081

g == 0.2 e e 12° 0,208 0,163 0,125 0,094 0,069

Hakion rpamu 1:5 8’
0

i
Ta6auus 10, 11 u 12 cocraBieHb 151 CTEHOK C BePTHKaJbHOM

pa6oueil rpaHbio. ¥YCA0BHs NpuHsatH Te xe. Hanpasaenue £—ropu-
3outaapnoe, C=0. Jlas onpenenexus £ B3sATa u3BeCTHAs Qopmyna:

1 ¢
E—= —1h?tg?| 45° — —
3 g( 2) (p)
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Popmysa 6a npH NPUHATHIX YCJAOBHUAX H MO MNOJACTAHOBKE B Hee
¢opmyabl (p) NPUAET K CAEAYIOUIEMY BHAY:

b=—05+1/ 1L 2 te (45° A i) T 9)
Tr 2
Ta6bauua 10
X —0,8
1«
h'}u)t ‘
Pa6ouas. : 2 l 3 4 5 6 7 t 8 9 10
rpaHb ”
Illupmua HH¥KBEro ocHosanms ,b* (M)
=
< !
E 25 (1,10 1,55 |2,04 | 2.58 | 3,10 | 3,66 | 4,20 | 4,78 | 5,30
3 30 | 1,02 (1,41 |1,8 (2,32 | 2,80 (3,28 | 3,77 | 4,27 | 4,78
= 35 — | 1,29 1,67 | 2,08 | 2,51 | 2,94 | 3,40 | 3,84 | 4,28
e, 4. | — I R18.11,50 11,86 (2,24 12.62:1 8,00 13,42 | 382
o 45 — (1,08 1,36 |1,67 | 2,00 2,33 | 2,68 | 3,02 | 3,38
Tabauua 11
T =0,7
1=
h ' |
Pa6ouas 2 3 4 5 6 ! 7 ‘ 8 9 10
rpalb . :
? | [lIupuna HuxHEro OCHOBaHuf ,b* (M)
=
<
4 25 |1,05|1,45 | 1,92 | 2,40 | 2,90 | 3,40 | 3,92 | 4,43 | 4,95
g 30 — 11,331,731 2,16 | 2,60 | 3,06 | 3,52 | 4,00 | 4,45
x 35 -— 11,221,567 |1,94 | 2,34 | 2,75 | 3,16 | 3,58 | 4,00
a. 40 = 11121 1,42 1595 | 2,091 2,45 2,821 3,18:1 3,55
A 45 — 1,03 (1,28 1,5 | 1,8 | 2,171 2,50 | 2,82} 3,15
Ta6nnua 12
1 =0,6
T
nil | :
Pa6ouas 2 \ 3 ‘ 4 5 6 : 0 8 9 10
rpamb
¥ [lIupuHa HMXKHEro OCHOBaHHA ,b* (M)

25 |1,00(1,36 1,78 2,21 2,70 | 3,14 | 3.61 | 4,10 | 4,57
30 — 1,25 1,62 | 2,00 | 2,40 | 2,82 | 3,25 | 3,67 | 4,10
35 — | 1,15 1,46 | 1,81 | 2,16 | 2,53 | 2,92 | 3,30 | 3,68
40 — | 1,06 11,33 (1,62} 1,94 2,26 | 2,60 | 2,94 | 3,28
45 — (1,00 1,20 1,45 1,73 | 2,01 | 2,30 | 2,60 | 2,90

BeprukanbHas
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Bo Bcex npusenennbix Tabqunax, KaK ymxe GbIO YKA3aHO, pas-
Mephl ,0“ BHuMcAeHH Npu ycaoBud R,=0. [10sTOMY B OnacHmx
CEYEHHUAX HANDPSKEHHSA JJS KPaHHUX BOJIOKOH (CO CTOPOHBI I'PYHTA)
OyayT K0/Me6aTbCs OKOJIO HYJISl, CJAeNOBAaTeJbHO, TPHHATHE Pa3Mephl
HYXHO OKDYIJsiTh B GOJBLIYIO CTOPOHY.

Ha puc. 3 nokasansl 3 xpussie, NOCTPOEHHBIE N0 ypaBHEHHAM
78 u 9. Jlna BCeX Tpex KDPHBHIX B35ITO OAHO H TO K€ ycaosue, a

MMEHHO: 120,8;@:30°. Kpusas no ypasmennio 7 mnoxasama

Tk
NYHKTHPOM C TOYKaM¥, MO ypPaBHEHHIO 8—NYHKTHPOM, II0 ypaBHe-
HUIO 9—cna0mHOA JMHHeH. [10 5THM KPHBHIM MOXHO BHAETH, YTO
Hanbosee panHOHA/NBHON (OPMOH CTEHKH SB/AAETCS TaKaf, npH KO-
TOpOH paGouyast rpaub ee OyAeT BOCXOAHTb B CTOPOHY HACHIIH.
Cpenuee 3HaueHHe 3aHHMAET CTEHKA C BePTHKANbHOH paboyedl rpauHspio.

V. llpamep.

Ins noscuenus Ta6auu u GpopMys npHBEAEM HEGONBIION MpPHMEp.

Tpe6yercs npomsBecTH pacyer MOAMOPHONH CTEHKH C BePTHKAJb-
HOH TpaHbi0 NPH CHEAYIOLUX YCAOBHAX: BHICOTA A ==6 », moBepx-
HOCTh HACHNH TOPH30HTAJbHAs W HEe HMeeT Ha ceGe HAarpyskH, yro.
BHYTpDeHHEro TpeHnss ¢ =40, ¢,—0; o6GBbeMHHWH BeC TpyHTa
7= 1,8 m/#?; 06beMHbIl BeC KAMEHHOH K/1aIKH CTEHKH Yz = 2,3 m/u3;
AOMyCKaeéMoe Hanps¥eHHe KJaAKH Ha cxartue Rd =15 kz/cm?, Ba
pactaxenne R;=0; ray6una sanoxenus dysgamenrta ki, —2 u (u3
yC/IOBHS npoMepsanHs rpyHTa B Cubupu); AOnyCKaeMoe Hampske-
HHE Ha IDYHT B OCHOBaHHM (pyHaameHnta R,, — 2,0 xe/cm?.

Pemenue. [lpumem b,=1 x u npoussesem pacuer Ha IJHHY

/=1 m. Haxonpum: j—:—L—S—:O,78§0,8. [To Ttaba. 10 npunu-

Tk 2,3
MaeM (C OKpyraeHHeM B GOJ/bIIYIO CTOPOHY) pPa3Mep HHXKHErO OCHO-
BAHHA CTEHKH b=2,3 M. COrJaCHO NPHHATHX pasMepPOB HAXOIHM:

Q= ﬁ—;ﬂ’— Iy = __14—;&3_ 6.2,3=9228 m.

Ect s hap (450—.5’1_):_1;.1,8.62.0,217:_»:7 m.
2 9/ 9

Iy e T N I
6 (Bo+b) 6 (1+2.3)

[Iposepka Ha mpounccTh. A omacHOro ceuenus
W= O=—228 m ;

=028 #x.

M=FEr—Q.n= 7.% —228.0,28—17,6 m. .
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DKCUEHTPUCHTET paBHOAeHCTBylowel Q u E Hafijercs no ¢op-
myJe:

s S RN
N 22,8
Hanpsaxenne B Touke B:
N be 22,8 6.0,334
oB—_-—-————( T 0 VERIR L O R e
b b 2,3 2,3

:_—_—222-’; (1—0,87)=—1,29 m|m2 =—0,13 xz/cm?

b

Hanpsixenue B Touke C:

o _252’_38— (140,87) =—18,5 m/m? = — 1,85 xe[cm?

fipoBepka Ha YCTOHYHBOCTD.
a) Ha onpoxkHaAbHBaHHueE.

Myp,—=E.r=7.2=14mu

W, = Q (%- +1) =228 (1,15028) =326 m

32,6
——=232>1,6
14 4

€
I

B) Ha cxonpxenne. KoapHuueHT TPEHHUA KAANKH MO KJIALKE

07
QF 1 a8 07
E

m— —298>15

Pacuer ¢ynnamenrta (puc. 5).

Mul ero Gyaem paccMaTpHBaTh KaK MOANOPHYIO CTEHKY C BEPTH-
KalbHOR pabouell TpaHbi0 NpH BHcOTE Ay=—2 M. [IIupuHa BepxHETO
ocHoBauua b,/ — b=—2,3 M, WIHPHHA HHXHEro OCHOBaHHA b;. B nio-
CKOCTH BEPXHEro OCHOBAHMA NpHJIOXEHa cuaa P.

P=0Q=22 8m
a =% 028 %

JlaBnerue TPyHTa Ha 3Ty CTeHKY F, MOXET GHTb ONpeAe/eH0 KaK
CyMMa JIBYX CHJI:
1) E{— naBJeHue TPYHTa Ha BHICOTE fig;
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2) E;—OT 3aCHIKH MJAM TPYHTA, JEXAUIMX BhILIE (yHnamenTa,

KaK OT DaBHOMEDHO pacmpene/]eHHOW HArPY3KH, NMPH YCJOBHOA Bhi-
€oTe ctoaba y,—h =6 .

1 P 1
B 2(45°—(—-)—.:-— .1,8.22.0217 = 0,77 m.
R ey e

EE z/;yo :0,77._2—2'_6_:4,62 &

0

Eo:El+E2 ;5,4 m.

h k 2
f Hipks JOR 1N e ) D77 e 480
13+ 22 { 3+

Te o i, e 54 == 0.95 »
[Tonwoe nasnenne seman na Bmcoty (k- h):
Ew=E+4E,=7+54=12,4 m

Paccrosinue or momomBe Qymaamenta g0 vanpaBieH¥s F:

h
(ho—l— 3)4-50 7o
— Ex

_ 7(242)+54.095

I'm 19.4 == 207 ‘%

Ompenenenne b; N yCHOBHIO MPOYHOCTH.

a) Ha pacraxenue. R, =0. [Ipumenum ¢opmyay (3a), npu-
d9em B HameMm cayyae C=0, by=05, =23 &, U= 1.

4P 4.22,8

Kar g = 19,8 xu.
hote g .29

bo ‘

f== —a=115—0,28=0,87 x
b 234198
2
+l/( 2,3} 19,‘8)z+ 6(22,8.0,87 |- 12,4—-2,67)+ A s

2 2. 23

— 11,054 14,056 =3 .
B) Ha cxartue.
Rg =R, =2 relcm®> =20 m|mu?
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[Mpumennm dopmyay 2:

2.22.8
by = — -
; 200 T
+l/ 5.99,8 \21-6.(22,8.0,87 1-12,4.2,67) F 2,3!.2.23
; ( 220 20

-G 1,14+l//1,3+17,1 =3,15 M

Onpenenenune b no ycaoBuio yCTOHYHBOCTH Ha
onpoxkuanBanue. [lpumem p=1,5. [To dopmyae 4 noayuum:

o 6.22,8 3958
D A
2.2.3-}-296
,b1=——~———t——ﬁ+~
| 4
: 3(12,4.1,5.2,67 1+ 22,8.0,87 2,32
by S T )4 2

— - 855--11,0=2,45 &

M3 noaydeHHbHX pasMepoB CaejyeT B3aTb HauboAbluee.

YcranoBuM OKOHuUaTeAbHO pasmepnl ¢yHaamenTa. Ecau caenate
BuCTYnk (06pe3nl) dynaamenta no 20 cu, TOraa MKHPHHA BEPXHEro
ero ocHoBagug Oymer b'o=2, 7 x. [locse 3TOro WHPHUHY HHXHEIO
OCHOBAHHMSI NpPHMEM paBHOH 3,0 M. '

Hakaon seBoit rpand pynnamenta Oyier:

852297

=04 07
2,0 =

llpoBepxa (QyHAaMeHTa Ha MPOYHOCTb.
i _2,1—2%_& 2.23=142 m

S 3,5 (2,7 -3,5) —2.2,72
| 6(2,7 4+ 3,5)
Hopwmanbuas cuna N u usrudaiomuit MoMeHT M B 0naciEoM CeueHMH:
N=P+Q=228-+4+142=37T m
M=12,4.267—22,8(1,75—1,35+0,28) — 14,2.0,19 = 33,2 —
— 15,5—2,7 =15 mwxm.

=019 M

205



IKCUEHTPHCHTET PaBHOJEHCTBYIOLIEH BCeX CHJ AAA HHXKHErQ 0C-
HOBaHHA (QyHIaMeHTa '

e:ﬂ:§=0,405 M<é—1—
N 23T 6

Hanpsaxenus B Touke 2:

oo ST $.0,405 = 10,55 (1 % 0,605) = " 3.9 m/lud o
a5 3,5

= — 0,32 x2/cm?
Hanpsaxenuss B touke 1:

6y =—10,95 (1 4-0,695) = — 18 m/m? — — 1,8 wz/cm?
llpoepxa (ynnamenTa Ha ycToHYMBOCTD.

a) Ha onpokuabiBanue (OTHOCHTENBHO TOuUKH 1)

Mony = En'rm=12,4.2,67 =33,2 mu
Sl by
Mya=P (6~ +0)+ Q ?+n6)=22,8'(3,5—1,35—{—

+0,28) 4 14,2 (1,75 4-0,19) = 55,5 1 27,6 — 82,1 mau.

82,1
33,2

}L:

=2,47> 1,5

B) Ha caBur uam ckosbxenue.
N=387T mi T=E,=124 m

Kosdunuenr tpenus xaanku no rpyaty npumem 0,45
37.0,45
i
12,4

OTNOpA TPYHTA HA BRICOTE (yHAAMEHTA, TO MOJyYEHHbLH KO3(pHuIHedT
YCTOHYHBOCTH 6yZeT BNOJHE HOCTATOYHBIM. :

' Takum o6pasom, kak nokasana NpOBepKAa, MOAMNOPHAS CTEHKA
(Bmecre ¢ dynaamentom) IIDH NPDHHATHIX Pa3Me€pax NOJHOCTBIO OTBE-
94€T yC/JOBHAM NPOYHOCTH H YCTOHYHBCCTH. '
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VI. 3aknioyenne. |

Jlnga nos6opa pasmepoB CTEHKU B ONACHOM CEHEHHH, BooGuLEe
roBops, CA€LyeT NPUMEHHTb 4 NpUBEACHHMIC Buile GopMyJaBl Kak
Ha T[POYHOCTb, TAK M HA YCTOWYMBOCTb, 2 TOTOM U3 TOJYyYEHHBIX
suauenuii ,b* BeGpath HauGoabmee. [lpu TakoM pEUICHHH 3ajavu,
CTeHKa MOJIKHA YAOBJETBOPATH H YC/IOBHIO MPOHYHOCTH R YCAOBHIO
yCTORUYHBOCTH.

[pakTHyeCcKH Ke HeT CMBIC/IA KaXHH pas onpene/saTb pasMep
b no Bcem 4-m dopmynam. B 60NLIIKHCTBE cJAyyaeB JLOCTaTOYHO
onpenesuTb €ro mo (opwmyne, He ponyckamoouei B WBAX KJIAAKH
pACTATHBAIOUKX HaNmpsKeHHH, ¥ nanee CACAATH TOALKO TNPOBEPKY.
D10 nNOATBEpKAAeTCA ewme TeM, 4UTO K03(pUIMEHT YCTOHYHUBOCTH
CTeHKU Ha ONPOKHIBIBAHUE, paBHBIA OT 1,5 1o 2, obecneuuBaercd,
KaK H3BEeCTHO, OTCYTCTBHEM B LIBE DACTATrHBAIOMHX HANPAXKEHUH.
3jech CAelyeT 3aMeTHTb TOJbKO 06 OJHOM IIBE, d HMEHHO: B ocHo-
pasuu (QyHAaMeHTa, rae BO M3bexanue nepepacuera ayudme nojabop
ceyenusl CreiaThb MO HECKOAbKHM (opmyJsaM, TaK Kak IpH MajoM
JONYCKAEMOM HANpsIKEHHU HA TPYHT BeJIMUMHA ,b“ mpH 3TOM YCJIO-
BUH MOXET IMOAYYMTbCs OOJbLIEH, HO M B 3TOM C/AyHae MOXHO
orpaHuyuThcs 2 (QopMysnaMH HA MPOYHOCTb, a HA yCTOHYHBOCTD
c/enaTb TOJMBKO MPOBEPKY.

[pusesnenssie (GOPMyAbl MOXHO NPHMEHHTb K PACUCTy nonnop-
HEIX CTEHOK ¥ ¢ JOMaHBM ouepranueM. Jlag 3TOro pasMep o
MOXHO ONpENEJHTb OTAEJbHO I KakJOro MBa HA TPaHMUAX yd4dcT-
KOB, KaK MOKa3aHO B Npumepe. o

Ecau B BepxHeM OCHOBaHHE OyAeT NPHUJIOXEHA HAK/IOHHAs CH4,
TO ee Jydlie Pas3NOXHThb HA JiBe COCTABJAAIOUINE: 1) BepTHKaJIbHYIO,
KoTopas GyneT oTBeuaTh cuiae P, u 2) napanienbHyio cuie E, KOTO-
pyio TpadUuecKd WAM aHANUTHYECKH MOXKHO NMPHUBECTH K HOBO# cule
E’, co cBOoeil TOYKOH NPHIOXKEHUS r u, TakuM oOpasoM, NPHUBECTH
3ajayy K TOMY HMCXOLHOMY BHAY, MPH KOTOPOM ObIIM MONYUYEHH
npuBenesHEE HOpPMYJIBL.

Toudo Taxkxke npu HeHCTBUHM NOMOJHHTEJbHBIX CHJ HX BCEr/a
MOJKHO NMPHUBECTH K 3-M CHJaM, AeHCTBYIOMMM HA MOANODHYIO CTEHKY,
K Mocne 3TOro (PUMEHHTb AJst pacyera HMEoIHeCcs $hopMy.IHL.

B paso6paHHOM npumepe Mbl TPOHU3BE/H NOAPOOHBLIA pacyer
(ynzamenta. Ha camom jesne Takoi pacueT MOXKHO NPOM3BECTH
ropasno npoume. Jas 3TOro, npeHe6peras BEICTYNOM byHraMeHTa,
cAefyeT pAacCMOTPeTb IOJHYIO BHICOTY CTEHKH BMECTE C bysna-
MeHToM, T. e. npu Bmcote H=h+h=2+46=8 . Pa6ouas
rpaib TPH 3TOM OCTaeTcss TOH ke, T. €. B JIAHHOM C/IyH3e BEPTH-
KaJbHOM.

[lpu 3TOM YCJOBHH Ha pactaxenne (mpH R.=0) cpa3y ke no
raGanne 10 HAXOAMM WIKPUHY HHXKHErO OCHOBAaHUs QYHIaMEHTa
by=—3 M, TaKyl0 K€, KaKk MOJYYW/JM H TP BHUHCJICHHM B IHpH-
mepe.

[To ycaosuio CxaTuf AJsi RAHHOTO CJydas, NpH BEPTHKAJbHOMI
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TPaHy CTEHKH, d TAaK¥Ke IPH TOPU30HTAJbHOM Hanpas/JeHuu E u
¢ = O, pasmep b, onpepeasieTcss NPOCTO, TAK KAK MHI O6ynem HMeTh

§

P20 C=0; =0 u y=1.. [loaromy dopum. (2a) NpHHEMAeT 4

npOCToﬁ BHA:

b—l/65r+b° th(npn =1 M)

[Tocse noacraHoBku ClORa COOTBETCTBEHHBIX 3HAYEHH I NOJYYHM:

6.12.4.2,67.—{—1.8-2,3:32 M
90 Teod

D=

T. €. BeJHYHHY MajJ0 OTJAHYAUIYIOCA OT paHee ONpeneJeHHOH B
NPHBENEHHOM TIpHMEpe,
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