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Stress Analysis of Finite Multi-layered Soils
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Abstract

Generally foundation is composed of complicated multi —layers, Primary objective of this study
is to perform numerical analysis on the distribution of stresses on the subgrade with the variation
of constitutive equations, the structures and the depth of layer, rigidity, loading condition, etc.
Multi —layered soils has been treated as Burmister’s elastic model. However, in this research it
was intended to analyzed the distribution of stresses on the subgrade with all of the multi—
layered soils by using the EVP(elasto — viscoplastic) model, one of the numerical program based
on the Biot’s equation as governing equation, The numerical results are compared with those by
the Burmister’s and the Fox’ method, which in turn proves to be satisfactory.

This research is aiming at investigating the mechanism of stress transfer within a foundation

by using computer program for multi —layers foundation.
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Flow Chart

G

INPUT DATA

STRESS, STRAIN
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COORDINATE SYSTEM

STIFFNESS
MATRIX (K)
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LOOP
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ELEMENT STIFF-
NESS MATRIX
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JOINT ELEMENT)

FIND GLOBAL
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I 2. Soil properties & parameters used in calcula- « e—lnp FAe HE —AgtEH Rl P
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SUBROUTINE EVP(Elastic — Viscoplastic Model)
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113 5 Vertical stress distribution of 2 layered system in axial symmetric condition

plain strain condition
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3 6. Vertical stress distribution of 2 layered system in axial symmetric condition,
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12| 7. Vertical stress distributions of 2 layered systems in plain strain condition,

(No.@®) & Zo}zo] 44a(22B)RE7bA] 3
Bulb 7} 3] A€} nejo g AlZo) ookl x| &
o] FAHA -2 Al o] HH FHH2
ESR=22l-8

2)3& Ax=g AR

AFahE9] 73R ] FAfolol oFghA] o] 71 A%
(Case M)t AFatE2] oFgt x| &Atole] 73
A Zo] 71 A9-(Case V)E THE & lwe=dl,
o] 719 2] Case [l 3} Case IV o slt=ic).

18 6(a), (b), (c)oll A (a)= Case I 224
AbslEe] ZHAd (N, =20)=F 2139 570 (1.5a,
0.5a, 13a) & AL F7H3E2 7HA & N=
3, 6, 9% WA A SHEELEE 77 Zlolrh
(b)) (a)e] ASolr 7FAe] kgt F7159]
733 (N,=3)F A3t o] F7kEe] FAE
0.5a, a, 1.5a, 2a & W 3}A| 7] 7o}, (c)i= Case
IV 24 Case Il 2} Wil A $-2 AbshSol) 744
o] oFgk 2| & (N 3=3)°] sl F7tZF ol 7} e}
73R F(N,=20)°] 7 A2, F2HA 32 T4
£ 24 (1.5a, 2a) 3} AM59] 73Ad o] oFjE =%
(N;=3232 A& 124)9 FA9E 054, a,
1.5a, 2a 7}A] W 3}A| 7] 7o),

2% 6(a)ol vreld vle) o) F7kE0) 744

o] F%(N,=3,6,9) 33 Bulb7} A3 Hoix
A& & 5 Aok w2 2o Aol
ATE SHEZTE AR E &4 AFH 2

U

¥ 6(b)= F7He kg A o) FAAAE
(No.(3, @, ®) 10% 2] 54 Bulb &= A3} F
otzl) oF 4.6a Zl o] 2 A o] W3} ¢l thut F3b
%9 A7} 223 A$(No.®)2} 2% Bulbut
ol Astt Fofotdll oF 41aZel® E4EIL
ek ohA) 20%, 30% &) 53 Bulb & AtH R
o] 52 7ol A’ FEe FA FAYA
T%(05a, a, 1.5a, 2a) 2 & 51 ot
% 10% 9 $3¥ Bulbe 1 Zo)l7} 18l(b)e]
23S HFEE No @ ol 4] B.alute} o) AHE
A A 229} TS T 2a9] 3 4a 9] ol
Al EYo] AYE B2 ui2 g3 7FAo)
2 A Z7 A ok ahaba o] XA -3
Bulb 7} o] s A7 25T Qo) 4laR e
7} =}, E]F 20%, 30% H =2} -32 Bulb ol A %
°] 52 &3 Bulb 7} 73Ao] & A2 (N,=2
0, Depth=15a)o}el] zlolell A= 7] o Foj
o) 4 FEY FA FAYATE &
Bulb = adeF3qto g alefl 2 R xslo] 7ji=r] e
9 it}

KE-EE TG 29



a9 6.(c)e F0Ee AT FAL g
A 3(N,=20)0] S 79 2432 FAH el
g Agke] $HFET |} Ao oJofgt
2| Zo] FAYATE 24 Bulb 7} AR -2
FAEE 3L Qi) 7hAde] ofdt A& FA7t 0.
528l A$(No@®) 10% 2] ¢-2 Bulb 7} s}
Fodoll A 2.9a(1.45B)A = Zolo)A|u}, A9
FA7} 2a9l A$(No.@ )& 3.7a(1.85B) A=
Zo)olch. No. @2 A9¢% 20% 2] 2% Bulb 7}
A std Fofole 1.8a(0.9B)H = Zolo]x]ut,
No@'3l 7%+ 3a(1.5B)A % Zololt}

4.3 Ust=E

1)2& px=g HAL(Case I, Case II)

a¥ 7(a), (b), (c)= 1% 52 (a), (b),
(c)e} AF9 Fx, 74, 2= 52 25 22
@A) RS {*ﬁs}—a—"ﬂ/ﬂ aj ﬂ%‘”i a7
A ZA(SHA 2AA JHHYE T2
vlE) o2 2% FEA| e},

oy 7(a)e 93 AFa AEY AL
A3l dE9 FAS WsA ] Zle g, Ee
o] ZpAdHislef] W Fspo] glok= AS o 4 Al
t} g3tF o2 284 39 20% 9 83 Bulb
£ A S ol 7a(35B)AE 3|71

——

10a 8a ba

veb 32, 10% ] -$3 Bulb = 12.8a(6.4B) 2 o)
72 243,

2% 7(b)= A3 il o] FAYASFE
$3 Bulb 9] zlo|7} o= AL & F Uk
& Aol x ¥ & Frdle] sl S
Z<Qlt}.

28 7(c)= 2% 7.(b) 2} vt 2 AF39] odef
gt A Fo] FANAFTE ¥ Bulbe o)t
Foluvbe AL o4 g ook 2Bz A3 ook
Ll ZI% TWHZ—J—’FE A Y S R

A

2) 3% Fxg Z#(Case I, Case V)

19 6(a), (b), (c)o} REZAS A s
xS YA Y S EESFTAA
W3}Fo 2 upt 7o)},

a9 8(a)w= Adt3o] dd3k 2k Alo]of
kgl Auko] 7]ojgle] o] <Gyt 7}AS
WEA| 2l A S]], F7159 AAde] 42
5% Bulb &= A2 FolEr), £70459 7FAW
3} Zo] z=A] 7%, 10% 33 Bulb 9] Zo]
W= A gich

a9 8(b)w A3 o3 =k Afo]e)
A& 7 Aukel FAE
FAZ FALTE §

ofat xubo] 7o] ¢
W7 o2,

L LR

-

L

N Y U UA R W W S |

12a

158

(a)

2 8. Vertical stress distribution of 3 layered system in plain strain condition .
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