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OHPEILEJIEHIIE HAIPSKEHAN NPH TABJIEHHW CHCTEMBI KECTKHX
IPO®HJIER

H. H. IVIATO/IEB

a (Mocksa) ‘

Ofmee pelienye NJIOCKOH 8afayn TeOpMyM YNPYrOCTH CO CMEMIAHHHIMA TPAHMYHBIMHI YCJIO0BUAME,
HOrAa HA OPHUMX yYacTHaX TpaHMUBE 3alaHEl HAUPAMKEHWA, a Ha JIPYIHX CMEIeHMA, Jad
J. N. Illepman m,

3amaya O JABJEHUH CHCTEMbI MKECTKUX Npofuieit Ha yNpyryl moJynaockocTk, B HPeAILOJIOHE-
HHH OTCYTCTBUS KacaTeJIbHBIX HanpsKeHu# BpodL BCEW TpaHHB, paccmotpena A. I1. Berua-
mpmm & o v

B nacrosmeit pabore, noabayach metomom Hapnewmana 8, paccyaTpHBaeTCA sajava O HaB-
JIEHHA CHCTEMBI 3eCTKUX Dpoduiielt npn ydeTe KacaTeJbHEIX HanpsAmeHMii Ha TpaHuile, IpAdeM
HCCJeAYIOTCA JIBa BHAA I'DAHUYHBIX YCJoBHH Ha npArod y=0 ynpyrofi nmodynaockocTn y << 0:

@) Ha y49acTKaX KOHTAKTa BafaloTcA BepTUKAJILHEIE CMEUIeHHMA M HEeKOTOpad BABHCHMOCTE
MeFK[ly KacaTeJbHBIMA ¥ HOpNAJLHEMM HanpisieHMAMH, BHe yuacTKOB KOHTAKTA HANPHIKeHWA
paBHbl HYJIIO; .

6) Ha y4acTKaX KOHTAaKTA S3afalOTCA- BePTHKAJbHEIC ¥ TOpPH3OHTANLHEIE CMELIEHWA, & BHE
YYACTKOB KOHTAKTA HANPAKEHNA pPaBHBI HYJIO.

1. IIycTh ecTkue NpoduiIM CONPHKACAIOTCA € TrpaHullell ynpyroff NONYIVIOCKOCTH BROJME
Yy9acTROB a5 < T by (k=1, 2,...,n), COBOKYNHOCTL KOTOpHX o6o0sHaunm (), &= t;—npouns-
BOJIbHAA ToYKa Ha (8)1. .

TTonomuy, 9TO Ha rpaHUYHON NpPAMON BajgaHbl HANPAKEHMA: !
Ha (S§)

Yy=—P(z)=—P(t), Xy=T(z)=T (¢,
BHe (S)
Yy=X,=0

Torpa dysrunu @ (z), ¥ (z) m ceABaHEMe ¢ HEVK ¢ (2) M Y (3), MAKOMHE BEPAKEHUA CMeme-
HEl 1 HanpAskeHMil B ynpyro# noayniaockocta, GymyT UMETH BHUJ

gtk v By R (R T8
@ (a)=y' s1=5y; | HLEE gy (1.1)
(S)
v oty frwed L ST di z P (i) +:T (1)
- b ("}_—7: S t—z —21:_1:5 t—z &
\ (S) S)
Jng Hanpasuennit ¥ cMelleHuit UMeeM 3aBICHMOCTH f
X;+Y,=4Re @ (2)
Yy— X, +2iX,=2 [20 (z)4- ¥ (5)] (1.2)
. e el l+3p.)
2 = 2)— 26’ (2) — O s W
plutio)=re (o) - (—pH (a0

rge 4 m p—ynpyrue nocrosnnnele JIAMe [AA MOMYNIOCKOCTH.

! BygeM nobs0BaTHCA peayasTaTamu u obosnauennsamu H. W, Mycxemuusura 41 (§ 81, 86, 87).
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B paspepHyTOM BH[® BHIDAMKEHWA HIA CMeLIeHMR GymyT

(x+1)
2wl

28 (u + iv) = — %[P(t)—i—iT(z)]ln;t—zldt—

(S)
o S [P (¢)41iT (t)] arg (t —z)d 2m L ‘H(“T_(j:](“—’]

(8) S)
Mycrs z— (2 —i0) =1ty —i(, Torma

2 [u (2g) +-1o ()] = —

ol

(2.3)

(x4-1)

2mL

S [P(t)+iT ()] In]| t —1,|dt +
&)
to
+(—°3—§i) S [P (t) 4-iT ()] d ¢ + const (1.4)

Bosbyem o oGenx wacreit ypasHenma (1.4) TponarogHYI 1o f,. 3aMeuasd, 4TO NePBEIN mHTe-
Tpajl B NPABOM YACTH CONEPHKUT JorapufMuUYeckyi0 0COGEHHOCTh, B PESYILTATE MOJYYHM

dulty | dolt) ] _(et1) ( PUO+IT() e
2“[ dtu dto]_ omi S Bvil) ai@

l) z
[P (t5) +iT (2,)] (4.5)
(8) k
PacxopAmueca MHTErpalbl MOHAMAEM B CMEICAE FIABHOrO SHAYEHUA.
Brenmem oGosHaueHHA

it =~ Ty = b Dol _ift—x=

) Tdr, ! T4

VYpasnenne (1.5) NpaBOZUTCA K BHALY
S P (1)+iT (1)
t—t

@ g

TlpupaBHAR npy& Apyry MHHMBle 9YacTH DTOT0 YpaBHEHUA M TPEJNONIOMMB, YTO
T(t)=k (Z5) P (o)
rae k (1,)—npousponrHas QYHKLIUA, NOJYYHM YpaBHeHHe
P (t) dz

€ (to) +-17 () = — dt+A[P (1) +iT (1,)] (1.6)

n(ty)= —
(8)
Vpapnenne (1.7) nosponAeT peludTs NepBYWO (a), a ypasHenme (1.6) BTOpYIO (6) M3 MOCTaB-
JIOHHBIX Bafgav.
Yacruuiit Bug ypassenua (1.6) mccaemoran Hapiaemanom (31, O6o6maa ero MeTOH, MOMHO
NOJY4YATh pelleHue YpaBHEHHMA BMJA

o (@) 4 () A § “—y(_?{_)—:yz b (z) (1.8)
S)

L) P (1) (L{m:Aik(to)) (1.7)

rje z, y—BeNleCTBEHHLIE NepeMeHHble, u® (x)—ucKoMad, a (&) u b (x)—a3agauHbe, BOOOIE MOBOPA,
KOMILTTEKCHBI® (yHKIUH, A—TOCTOAHHOE T0J0HUTENBH0Ee TUCIO

gy Al | Aexpelo) ( _blem—a(s)
Filey a* (@) + =42 V af (x) + n*A® (Sﬁ;}]/a”(s)—#n“l’{s——z} ot
el 1.9
+]/a2 (&) + n"l’z bi e

rae
a(z) +Ani

Biw)= 2ni a(z)—Ani

npuyeM MOMHO NpuHATH, yTo 0| 0(z)| L 1

m(m)=ge(3)ds

s—
(S)
Haxonew, gepes Cj (=1, 2, ..., n) ofosHa4eNH NPOUBROILHEIE TOCTOAHHEE.
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2. Pemenune sapgaum (@), NMocTapjeHHOi phitue, GyaeT UMETh BHJ

P(t,)= () & (2) Aexp w, (1,) S G (s) exp—w, (s) ds
O R Y ) £ w YR () R (s— 1)

X exp a; (1) |
— 2.1
va‘(t.,)+n212§ (b;— o) el
rge C;—npou3BOJLHBE MOCTOAHHEE,
L (AL ¢ 0,(s)ds
b {t) = 2m. n(ta)—lm' 3 w1 (t) = s—1,
(S)
Pewenne sagaun (6) GygeT
gy ALE (1) + i (1,)]
P (tg) +iT (1)) = _m“— %
t 2 b b 02
% — to g8 - - d
tarm L ar«tu) S =] H az;)  Cltinialdet
k=1
: e
br—t,\ ° ‘\ > v
+H ak“"o) bl_’o i
k=
rge Ci—npousEOJbHBE NMOCTOAHHEIE,
1 A+tni 14 71 J 717
e e AT mT T T %
- CacTema eCTKNX Npouielt npegcTapimeT efuHOE KECTKO® LeNde WM e KaMmgblit mpo.

$RAbL MOKeT NpPOM3BOXATH NABJCHNE CAMOCTOATEbHO. [IpOUBBOJIBHBIC NOCTOAHHEIE ONPEETAIOTCA
B Cllydae, HaNpHuep, CAMOCTOATEJBHOK Mepegaud NABIEHUA HAAILIM HPoPmIeM U3 CICAYIOLNX
n ypasHeHUi

o

SP(to)dtosz (=72, ) ; (2.3)

ag

rae Pyenaslenue, nepeganaevoe npofmiuem Hysmepa k. SHag HaNpAXEHHA Ha rpaHuie, Hanpamke-
HUA BO BCeil NOAYNIOCKOCTH MOMHO IOJNYYHTh cordacHo dopmynav (1.2).

3. Haiigem BHIpaKCHMA KOHTAKTHBHIX HANpAMEHMA B CciIy4ae [JaBIeHHA ABYX NJOCKHX Mpo-
(umeit mpn aGCcoMOTHOM CHeIVIeHN) NOXOUIBEI Npo{uieit U ocHOBaHMA, NPUXONALIUXCA HA yda-
CTKH FpaHuun —a Lo —b, b < a.

Brpassenne (2.2) B DTOM Ciyuae OymeT UMeTh BHJ

L] pot 621
P“u}"'iT(zo):M'i‘]Vto“a tﬂ)(to'l'b” 5 ]
lla+ ) (2,— b))
Sl
_ MyNy [ta—wn) (ra+b)]*"
]/(az—tu‘) (12 —b% Lla+ttg)(to—b)

rpge M u V—1ocTOAHHEIE.

(3.1)

Bynmem cunmrtaTte pisA ompegeiaeHHOCTH V’(aﬂ——tnﬂ}(tuﬁ—b*) OTpULATEIEHBIM HA HIZKHEW Kpae
paspesa (—a,—b) U MONOMKUTEILHBIM HA HEJKHEM Kpae paspesa (b, a).
Tarxum obpasom
M 4N, ( (a—to) (to+ b)
Pt )= — In»n 3
Ve iV( 412)( T8 {12 —b%) (@+2) (t,— ) s

Thé BepXHMl 3HAK IJA y4YacTHa (b, a), HIBKHUN KA yvyacTka (—a, —b).

i
Ipmvem, uTO ccapka npodnJeil oAMHAKOBA M Ka:KAbLIl MepefaeT yCuaue 3 P i e e

: P(—1,)=1P (1)
u, caepomarensno, M=0.

#
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Ina onpepenenua mocroauHoft N BOCHONL3YEMCA 3aBUCHMOCTSMH
. -b a —b

a
. y SP(tu)dt°=SP(tn)dz:—;-P, S T[fo)d‘u+STUo)J‘n=.
-a b - b
Wnmeem
-~b a - e
S [P () +iT ()] 4ty + \ [P (1) +iT (1)1 dty=P = 2
-a .b
OTKYAA
P(1+7)
W= -
2r ]/-f.
Taxnm obpasom Hanpramenns P (t) u T (f,) OyayT mveTs BHJ
P{l+x)t, (a—1t) (,+ b)
P {t))= — In=In
ol 2 Vx)/(aﬂ—toz)(zo_w) ( R CEENN Hb}>
- (3.3)
P Mg (0 PA+x)t, g (a—to) (1o + D)
T(to)= —Tnxl L e
(to) ’TV‘&V—EJ——tu“)(tB ba)sm(‘z11 n e e )

| BriacauM MameHeHMe B pacIpefeeHUN HANPAKCHMT B 3aBHCHMOCTH OT yxalenua npodniei
npyr or ppyra. guas cpasHenua pocnogesyencAa (OpMyldanM pacnpefelieHHA | HalpsAmeHui

1
B CJyYae OFHOr0 M30JMpOBAHHOrO mnpoduiA, nepejawmero ycmine 5 P Ha ydacrke (b, a)

P(1+%) (_1 I i, )
s V'x YV {a—to) (t,—b) o BA L% L,—b
P1+x) j <1 Gtk
e e T Inxzl
wV Vb NI b

P (tg) =

(3.4)

} T-(’o)z

dtn Hopmyas, noaydennsie B. M. AGpamoBeiv [5], BHTEKAIOT Tarke m3 fopmysn (3.3) wak
gaCTHRIT ciyvait npn b=0 M nepenoce Hadaja Koopmuuar. Bregem oGognauenns

Pk e by 47 e 0B L apoNeeg o ToE
2(a—b) " a E BRI B

@opMyanl A4 Hanpamennd (3.3) n (3.4) nprvyT Bag

_ | R+ ( e s ¢}<¢+B)
=V % ¥V (1=8) (=5 2r (1+8)(E—B)
o i T HS S a E e 1=8 (6 +8)
=Y 2V (1—8%) (&2 —B?) ‘lﬂ (1+8)(E—B)
(8.5)
. (1—0)(1+x) ol e i
A 2r=VuV(1~c)=—w e g oing )
TR in (glaslng=g
IMpu orcyreroun TpeHua (%= 1) GopMyan HJA HOPMAILHBIX HaNpPAKEHHH HPUMYT BHR
o 2(a—Pi¢
= Y (1—45 (& —5
= —— (3.6)
z Y (1—¢)(£—B) ;

UrolEl cpapHATh M3vEHeHMe HOPMAJNbHLIX HANpmkeHW, KOTOpHE Hac GYAYT MHTEPECOBATE,
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B CiIywae OFHOrO M ABYX npodmiel, Nnpu pasJMYHBIX BHAYEHMAX §, ynOOHO COCTABHTH OTHOLIE-

uue
sdp" ) g 1 (1—=8) E+B)\ __
r _2{V(1+¢)(¢+ﬁlcos n 1+8)(E—B)

1 1 1—¢ 1 1—&
-'-“é- cos (ﬂ]ﬂ'&lﬂm)} sec (g—nlnxln m)

WM, NpH YCAOBUM OTCYTCTBMA TpeHAs,

8=2 [—%:—’a"]
Va+SE+p 2

B Tatn. 1 u 2 npABefeHK pPesyNLTATH BHEUACAeHHN 3HAvenumii p, T, p* B BaBHCAMOCTH OT

8,=L

% In

Tabauma 1

4
C*——"f l pi8) ' < (&) p (%)
0.605 \ 2.30 ! 0.92 2.29
0.61 | 4.85 | 0.59 1.80
0.62 et an e | 0.33 1.24
0.66 0.85 | 0.13 0.81
0.70 0.78 | 0.06 | 0.69
0.74 0.68 0.01 0.63
0.78 0.67 | 0 0.62
0.80 0675 0 0.62
0.82 0.71 —0.03 0.64
0.86 0.77 —0.06 0.69
0.90 0.83 | —0.11 0.78
0.9 76 ISR e IR 0.97
0.98 BB E A e 50 1.55
0.99 9.99 —0.88 2.29
0.995 2.9 — 2881 2.98 J

=1,/ a npu ycnosum abcomoTHOro cuemyennda, pasA f=0.6 (raba. 1) u pesynpTaTEl BBHIYHCIIe-
Huly d; u & paa B=0.4, 0.6, 0.8 (Taba. 2).

TaGnuua 2
B=0.4 B=0.6 j B=0.8

Fiis b , 3 ¢ il GO U B T R 3
0.405 | —0.2% | —0.26 | 0.605 | —0.13 | —0.14 | 0.805 | —0.06 | —0.06
0.410 | —0.23 | —0.26 | 0.610 | —0.13 | —0.14 | 0.810 | —0.06 | —0.06
0.495 | —0.23 | —0.25 | 0.62 —0.12 | —0.12 | 0.815 | —0.05 | —0.05
0.42 —0.20 | —0.2% | 0.66 —0.10 , [>—0.10 | 0.82 | —0.05 | —0.05
0.44 —0.18 | —0.20 | 0.70 —0.06 | —0.06 | 0.8% | —0.0% | —0.04
0.50 —0.1& | —0.1& | 0.7 —0.03 | —0.03 | 0.86 | —0.03 | —0.03
0.60 —0.07 | —0.06 | 0.78 0.02 0.02 | 0.88 | —0.02 | —0.02
0.70 0.02 0.02 | 0.80 0 0 0.90 0 0
0.80 0.07 0.08 | 0.82 0.02 0.02 | 0.92 0.02 0.02
0.90 0.14 0.15 | 0.86 0.04 0.06 | 0.9 0.03 0.03
- 0.92 0.14 0.16, | 0.90 0.06 0.06 | 0.96 0.064 | 0.04
0.9% 0.15 0.17 | 0.9% 0.08 0.08 | 0.98 0.05 0.05
0.98 0.18 0.18 | 0.98 0.10 0.10 | 0.985 0.06 0.06
0.985 0.18 0.19 | 0.99 0.12 0.12 | 0.990 0.08 | 0.08
0.99 0.18 0.19 | 0.995 0.12 0.43 | 0.995 0.11 0.11

Vs cpapHenuA gaHubx TaOOHUBI AJA HANDAMEHUA BURHO, 4TO AAA OTHOWMEHAA a /b=0.8
pasHOCTh HATpAMKEHME mpepcTaBiAeT coboli 69, B cpelHeM OT HaNpPAMKCHWH AB0JPOBAHHOIO
npoduana.

WHCTHTYT MeXaHUKH
Axagennn Hayx CCCP

IHocTynuia B pemakIKIO
12 1V 1943
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/
THE CALCULATION OF STRESSES DUE TO THE PRESSURE OF A SYSTEM
OF RIGID STAMPS

N. I. GLAGOLEY
(Summary)

Using the results of Mouschelishvili the author deals with the problem of pressure of
a system of rigid shapes on an elastic semiplane. The tangential stresses on the boundary
are taken into account. The boundary problem is treated by the method of Carleman.

Two forms of the boundary conditions on the straight line y=0 of the elastic semi-
.plane y < 0 are considered:

a) On the ranges of the contacts a; <l =z < b;, the manifold of which is denoted by (S),
the vertical displacements and dependency between tangential and normal stresses are given.
Out of (S5) the stresses are assumed to be equal to zero.

" The problem is reduced to the infegral equation (1.7), the solution of which is given
by formula (2.1).

b) The vertical and horizontal displacements are glven for (S5) and out of (S5) the
stresses are assumed to be equal to zero.

In this case the solution of the equation (1.6) is given by formula (2.2).

In conclusion the computations of stresses are detailed for two plane shapes in the case of
absolute cohesion of footings and foundation. The influence of the distance between the
stamps on the normal stresses is estimated by means of comparison with the stresses produced
by on isolated stamp. It is established that for the rafio &/a=0.8 (where a is distance
and b is width of stamps) the average difference between the normal stresses produced by

two stamps each loaded by forces equal to »;- P and those due to an isolated stamp also

loaded by a force -;— P, is six per cent of the corresponding normal stresses of the isolat-

ed stamp.
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