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Fig.3 Effect of the side wall on the distribution of surface
deflection (Uniform load, #=1).
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Fig.4 Relationship between side wall position and deflection
at center (Uniform load, #=1).
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Fig.6 Model of three layered system.

Table 2 Parameters of three layered models.
Model A_B Cl) C) Cl&) Cd) Cle)
a(m 15 15 17 17 17 17 17
b (cm) 5 5 10 10 '10 10 10

he(cm) 25 25 45 45 45 45 45
H (cm) o 245 245 245 245
L (cm) © oo 510 340 170
Ei/E2 5 10 4 4 4 4 "4
Eo/Es 510 5 5 5 5 5
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Table 3 Radial stresses at lower face of
layers in three layered models.

Model Load Ge1/qp Cr2./q0

Uniform -0.343 -0. 415
A Rigid +0. 123 -0.370
Parabola  -1.251 =0. 464
Uniform -1.662 ~0.574
B . Rigid -0. 664 -0.526
Parabola -3.273 -0. 625
L=co, H=00

Table4 Radial stresses in three layered model A
(Uniform load).

(ON-TIPA-T)
H/a

L/a
4 6 8 10 o)
4 -0.467 -0.438 -0. 445 -0. 452 -0. 458
6 -0.463 -0.411 -0.399 -0.403 -0.414
8 -0.463 -0.407 -0.385 -0.381 -0.392
0

10 0463 0. 407 0. 382 -0.373 0,379
S S e
(b) Cr2 qe_

L/a
Wa ——% % 11 =

4 -0.324 —0.372 0. 374 -0.374 ~0.375
6 -0.326 -0.389 -0.402 -0.403 0. 403
8 -0.326 ~0.390 -0.407 -0.410 ~0. 411
10 -0.326 0.390 -0.407 -0.412 ~0.414
w - - - = -0.415

Table 5 Difference of radial stresses for infinite body
and for finite body.

(a) Three layered model A (Uniform load)
H

a Briciouwy Ertci,om EBroci, 0 EBeai,em
4 0.124 0.115 -0.091 -0. 040
6 0. 068 0.071 -0. 026 -0.012.
8 0.042 0..049 -0. 008 ~0. 004
10 0.030 0.036 -0. 003 ~0. 001
(b) Three layered model B (Uniform load)
H/a Erici.y Brii.ow Br2ai,u Era(i,om
4 -0. 116 -0.114 -0.178 -0.073
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8 -0. 063 -0. 064 -0.029 -0.015
10 -0. 045 -0. 050 -0.013 -0. 008
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Erzcl.r=0r2(0.n/q8 = Cra2ci. = /q0

GriL, 0 : O for L= H
CriL.o ¢ Or for L=oo
Or(w,om ¢ Or for L=00 and H=00
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Fig.7 Distributions. of surface deflection.
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Table 6 Ratio of deflection at loading edge and that at center

(Weage/two).
Load Model L Il 6 H/g 10 Lot
Llaver G, 020 030 0.60 061 0.64
Uniforn Model A g, 020 D53 070 071 o
Nodel B G 10 Gol 0.8) 083 041
Llaver oo 00 0.99 0.0 0,99 0.99
Rigid Model A o 0y 0'gs 0.0 067 0.89
Model B oo 00} 0d 06 0.68 0.91
LLaver g 13 037 0.98 0.39 0.42
Parabola Model A oy 040 006 067 0,60 0.13
Model B 5, 028 078 070 07s o
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TWa, kL, EEOEZ HPKEWEWEETR

bhAHEBKREL LT, HhHEPEELLTWVS.
FAEIRE 12O A 5D HEHERBORMURE L ko
AEABLIELIEEITbATWVS, 27T, EEDO s

L
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Table 7 Surface deflections of three layered models-C (mm).

r (mm)
Model  Load 0700400 900 1500
CAEVRON'S 0,460 0356 0.250 0.155 0.097
c Uniform  0.460 0.356 0.259 0.155 0.097
Rigid 0.428 0.357 0.250 0.155 0. 097
Parabola  0.503 0.356 0.259 0.155 0.097
cy CHEVRONT™ 0.380.282 0.186 0.085 0.032
Uniform _ 0.386 0.282 0.186 0.085 0.032

C(c) Uniform
C(d) Uniform
C(e) Uniform

E3=1000kgf/cn? (98GPa),

0.378 0.274 0.178 0.077 0.024
0.367 0.263 0.167 0.066 0.012
0.303 0.200 0.104 0.009 -0.629
P=5tf (49kN)

T LADBEZINT, Table2Z/RU/Z3BETNVC
IZOWTXHILEIBR2T>1. EFNVC (a) ERER
hTHo, ETNVC (b~e) BEIBOBEFIFRT
HB. EFTIWVC (c~e) FHMOMNEZ FNEFN L/a=
30,200,100 L72bDTHB. EFNVC (a) & C (b)
22T CHEVRON @0 71 75 A Z B0 12433 519
WEBHEEIRINTWS, 12120, ZOHBEDET
WC (b) 1&, Es/Es=0.001& UL 4BRT, H48
ERMRBE S UL 3BRTCH B, 0 &D LA
TEHEINLZMZEPIZH|E SN TN SO,

WWEF, Table7iZ, 3BEFIV CH P=5t(49kN)
OHEZSILEXORBDAHODHEZRT. ThIZ
kB E, PEMBEDETINC (a) T, BFPLOFE
2 DA EHEBESHA OB L ZHEE T 5 5,
FNLADEDORE 2O AITIEFDOEE LA BN,
BEOBHRB TCOWERESMZIEREICKRD S 2 &1
BB TEWVY, BIELOASHETERESTEOBFR
WBWTHRICREIEE 525 01, BRPOOERZHAHD
BTHBHEVED. ¥5i2, AEHOMNENRILDZ &I
ko TEHEIDHEBRE>TVE., EFNVC (¢) TR
0.008 mm, EFNVC (d) TX0.019mm #hFN L=
o DEFIZHARTEAEZHOAEDFIF—REIZNIL B
TWd. ETNVC (e) DKDITL=10a FE L,
BREPODDAFL=c DEEXDEND T8 UIRET
HU, Lrbr=150cm IZBWTIRADI DA EBL T
AV

B, TZTFigd LRI, BEPLEDF, &
L/a DBFRZRDTHIz. FORE, L/ia=11ZBNT
FBRIRE F,=0.256 T, L/a OEOEMIZFE->T F, Dl
B 55, L/ia=2.6 D& EFI F=0.109 TR/NE
7Y, F0BELBEINL T Table 712K L 72 w=0. 386
mm 24T % F,=0.235 IC8HRL /2.

4. #5 i

KT, K& HE TR & h i A RAEE
2B HEIERS B A LS, ShEREARUDHEED
BHEBROEREZR UK. £ULT, FERMEICHS
HHLOEEDIETOHERM? S, ARBEHROAE S L

HERESTOBEVHIGH & RE 120 5 I RITT RS
DVWTERELZ. DRI, #BRE2ENT 5.

(1) Z2EOMEBCEFHIT»HEREST
Fourier-Bessel BRI &> TH5 %, ‘Love DINGAEE= 6
WEERRAREOR (EF U TR L 72, S X I ERE 5%,
SENMHEE S BEFEEROBREO I hbAaE—HET
BHE (MMSHEHE), shICEMERED SEET
5. BRMEBRICT HEERME, EBRE M ICESE
EIEA T AR ERE LY LEBICEVLDOTEH >
fz.

(2) BREROMEAIEHELZI L&, KHER
T ® 3 ERMEHEDISTILLEREDE D EDEMI/NE
WS, B DR BNEE OESUEITKE < 55,

(3) 3EEFVOS1BOTEHPOIZE DT BKES
ST o0 BHEBREATOZROEE LY KX ZU5
M, E2RBORBEDIGN 0, 1372 DFEBOELSI/NE .
Fih, LEBADOELZIZEULEINHD 04 & 0, DIE
EHEREHD & XIZEL S B0 & ORI, MER
BOmDOERIZFILEAEREL I,

(4) WEBEHSMIRLIE, BEREREOSHH
EiehHMBKELRE S, 3ERELEFDEVIE
Mmahs. FRESCHEINS S, LERELD LT
L EHAEETOER I HHOENREL LS,

(5) WEIZLSIBEEFNLTE, WEREDOSTEN
Buon B OoXRR LA PRL D5, BRPEE
VEDEOERBDHFEDSHRELZTITHIRIE
BUTH5. MEm» EEm» >+oKENTEELTL
& EFDEMbDHTPEREOLDLD/NEL Y,
M DB T bR L.

B, BeAOBERBROBIZE U ABTEISHDOST -
2RDBIEWBERZTERVY, ELHREIATOSE
IRk D 7'a 75 AT H 5 BISAR % CHEVRON ©
i3, BEHHREFSIHEE I TS E5THSE. Thbd
DOTUT T LMIETFOBEEMANE, Pttt
BRIRUILSE 2 DDA HHMETOHELTREL B A
5. FEmITIER S 5 W ERE S OBV ASFERE O T
IWERLB P EI D, SEBOBERETEZIVAED
EAZTNAS.
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ELASTIC ANALYSIS OF THE LAYERED AXI-SYMMETRIC BODY
RESTRAINED IN A FINITE REGION

Shouhei: WATANABE

Elastic analysis of a half infinite body subjected to normal load at the surface is well
known Boussinesq’s problem. The analysis of layered half infinite body is so called
Burmister’s problem, and is widely used for the structural disign of pavements. In addi-
tion to these, the analysis of the layered axi-symmetric body restrained in a finite re-
gion was presented in this paper. Three shapes of load intensity distributions were
given by Fourier-Bessel expansions, and stresses and displacements were represented
by infinite series. The effects of restraining size and load intensity distribution on the
stresses and the surface deflections were investigated by the computer results.
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