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- Tuthis paper the mode ‘of ‘vibration and the stresses in eachi layer of a 3layered flat-topped conical hitll"\h:a,;ékbeeni", .
ca,loul&tqdﬁ_a‘md the (sgi’ut\ion,isi presented in terms of Besgel kfg;}eti,on. The condition of fracturing is also speoified: "~

‘ ;_In\‘”an'éa‘;rliéfp‘pe,/ﬂv the authorsdlscussed ﬁh’e modgiif;wbmﬁm aijd.fétress_,es generated in ea,(;jfi layer in -
layered flat-topped conical hill, in the case when the elastic vibrational energy becomes nil at the top surface. -
n this work, these properties are determined in the case where the energy is not dissipated to a zere value
bther ol " T e S e T S e B R
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it We té,kelilp,é. l3-1:ayéfed case'inStead of %;la;yéred
“y . case as done preyiously. The procedure can, how-
- ever, be easily extended to n-layered. S

-+ 'The case is presented in Fig. 1, whero the layers’
are marked as 1, 2, and 3. A shock waveis generat-
ed by implosion (confined explosion) at the base of

- a conical hill, as drawn, with a base 7= @1. The

_ vibration is radial and the co-ordinates are spheri-

- cal (r; 8, ¢). The moduli of rigidity, u,, uy and

~ pg and the densities p;, p; and py of layers 1,

2 and 3 are constant. : e

 FUNDAMENTAL EQUATIONS

ig, 1—Flat topped conical hill with: three horizontal layers. - - que & Str’e’gs eqqatlpns of motion are used as
g. pped cor L 41ree 1o & Iyl Since it 3 se h
~numbered 1, 2 and 3 and = 6§ foré,j = 1,2 and 3 previouslyl. e 1t 18 & o-layer case and the

~denote the distance of surface of separation of two consecu- . yibration is radial, the displacements.
. tive layers ¢ and j from the vertex of conical hill S L s

()= L(%)g = (Yp), = (“95)1 = (uqb) = (W) =0 :

h=R@e |
(thp)g = Rz(r)eil’? . thereR:_» ‘Rg‘, ‘ R#’ (':a,{ge funé,tions Of’f onIy
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i this paper the mode of vibration and the stresses in each layer of o S-layered flat-topped conical hill heve been
ca,leulatth and the solution is presented -in terms of Bessel function. The condition of fracturing is also specified:

In an earlier paper! the auth‘qrs‘discusééd the modet.of“\l}:ibi“a,tibn and stresses gene'ratredb in each layer in
a layered flat-topped conical hill, in the case when the elastic vibrational energy becomes nil at the top surface.
In this work, these properties are determined in the case where the energy is not dissipated to a zero value
of tho top. FoEleg b o o8 pm—

" We take up a 3-layéréd case instead of n-layered
- case as done previously. The procedure can, how-

-ever, be easily extended to n-layered.

-+ The ease is presented in Fig. 1, where the layers
are marked as1, 2, and 3. A shock wave is generat-
ed by implosion (confined explosion) at the base of
a conical hill, as drawn, with a base = a;. The

~ vibration is radial and the co-ordinates are spheri-

~cal (7, 0, ¢). The moduli of rigidity, su,, ug and

~ pg and the densities p;, p; and pg of layers 1,
2 and 3 are constant. R

7 FUNDAMENTAL EQUATIONS
' PPN L ' Love’s? stress equations of motion are used as
ig. 1—Flat topped conical hill with three horizontal layers - . ' KA
Fligxﬁr%lberé?il 1, gpam;oz% and r — aij foriy,j = 1,2 and 3 previouslyl. Since it is & 3-layer case and the
denote the distance of surface of separation of twoconsecu-  yibration is radial, the displacements. -
tive layers ¢ and j from the vertex of conical hill " AR
~ ‘ ' — (Ud)g —
(Ug)y = (M) = (Y)s = (Y)y = (Ud)a = (Ws =0
and

| (%)1 =‘R1(r)eipf~ } : o o e |
(ur)y = Ry(r)eint ‘f where By, R,, R, are functions of 7 only
(us); = Ry(r)ei?t J - st o



" -Dar. Sor. J,Vo 27, JAxUARY 1977

- The equations (1) and (2) of Déﬁt&:&j
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Az P2(~) Ps + Bz Qi(J Ps = £a Bs lpaQa(z) ,;:‘Qa‘i:éa(a’ ]=0 . e (6),

Whe:te, e . ', S o

‘Pz(a) = Jala (ve “aa) = V2 “23 J5/2 (”2 “23) ’
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Qz(a) “h‘ 3)2("2 “23) o é"'zs Ysrz ("z“zs e s

\ o Pa(z) = Jsla ("3 “'23) — "3 “23 Jsfz (Va “za)

i Q (2) = Y3/ 9 (Vg a;a) TV a>3 Y5[2 (V3 a’23

Applylng (m) (b) of the same, We get
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. where, «

Du= 2 Yy bmaa | 7,00 — 9.;,;?;@,

Pz( ) [Ps 3/? f”s “2;) _‘Qs J.s/z (Vs "“3)]

VDB &) = Pz(s) Yslz ("a “23) - Q( ) Ja/z (Va aza)

,p}yg ;'(w) (a) O_f x;h/e%undary condltlons we obtam

A P1(2) Pa:DBa(s) ‘|‘ Bl Ql(z) Pa B«a(a) - B3 IE‘P (,')k_DA;a""f“‘* ;

Applymg (fw) (b) of the boundary eondmons We get

,‘AIP aBB J3I2 (Vlalz) + B1P 3D Ys/z (V1“12) e Ba { 4 3/2 (Vz‘hz) + DBaY8/2 (Vzalz)] T—O(IO)
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DB () = P 1(3)Y3/2 ("x“m) — Qz(g)-fa/z (”1“12) T .
DA, --—;-1 Ya/z ("1“19) { P 2(1) DAa + Qz(l) DBg ] “‘ Ql(.a) [ DA: J 3l2 (V2“12) '[‘ DB. 3/2 (V2a12) ]
‘-' Dy, = P [ DAg J3/2 (Vzam) +’ DBs Ya/z (V2a12) ]"“;;; J3/2 (" am) [ Pa(l) DA + Qa(l) Dy, ] .

E {DAx 3/2 (Vo P10} —f‘ DBz Yalz (Vz “12)] [leQl“Ql(a) P1] . "‘"[ Pz(l’ DA + Qa(l) DB:]

| [Ql Jajs (1 ““12) o P T Ys/z‘k('ﬁ am)]

‘ | . where ,»age{xiﬁ; ‘ o I T
Pl = Ja/s ("1 “1)— V1 “1 Js/z (vy. “1) : it
i ’ S = 3/2 v “1)*" vy “1 Yslz (8 "1) ;
e ; Pl(gi’v;—j"’ Ja/" (v “12) — 1y Gy g0 ("1 “12){‘
Q@ = Yo (n 0i0) — 21 %o Ys/? (anm)‘ .

P 2(}’ = J. 3/ 9(”2 @jo) — B a2 5 ("2 (71?)
Q0 = Yy (v am) — v, au Y5,,, (v “13), .
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Thus we can determine the displacements and stresses at three layers. The displacements are measured
as : . SR R [AOCMENY Are mbasH
AL
l"lE
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The stresses at‘thevbbundrary of each layers ar,é,d: R
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(7 )r=um = By at Dp® | Dy, Iasa (v @19) — vy s Iyn (v ‘%2),; s v
o, . s SR e e
7 : + Dg, { Yajs (2 aig) — va @y Ysia (s tyo) }] ép‘.
o~ By Sa’

(’”’)@réam = Ty g0 Dg,® Dy ®. [Qs {Jalz (Vs%a) — vy gg Jsjn (Vg Ggy) } +

‘ i f,\-l'-‘Pa { Yy, ,(’:’3‘_»?23)« — Vs“23 Yf)lg L(

DISCUSSION

In the 3-layer case we have deduced the amount of displacement and the nature of stresses in each of
the layers while the vibration on the top layer exists. Again it is.also noted that if ths frequency equations
(5) and (9) do not satisfy each other rupture would follow. This case can simply be extended to a n-layer
case in a manner as presented. - ‘ S S e

/

CONCLUDING REMARKS

The mode of vibration in layered media has been the subject of considerable interest to many theoretical
geophysicist. - -~ R : : ' ,

The authors have evaluated the mode of vibration at different layefa/amd also on the top surfabe when

a shock wave is produced at the base of a Deccan trap hill by a confined explosion of the type that was

created at Pokhran where the overlying rocks were horizontally stratified sedimentary beds of sandstone
and shale only. Here the case deals with hills standing above the ground level. .

Tn presuit of peaceful use of nuclear energy more underground explosions may be made and this theo-
rtical, investigation would bear considerable guideline to evaluate the nature of vibrations at the surface,
seismic shooting for structures, exploration of mineral deposits, generation of cracks and the consequent
damages etc. on the structures above the Deccan trap country and which not only covers a vast territory
of Peninsular_.India  but also hides an enormous amount of mineral deposits of different varieties,
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