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_ Mat foundudma .t cmnmonly axlomd for indu:tml tnd iner Strm:oe *irm‘m
generally subjected @M alatic and dynamic ! ‘He therto, &M mlyma »wpilable for
{mat fonndatiom"h by taking (a) the effects’ ‘of dy! load, as aﬁ ‘
(b) by taking thé effect of Soil on foundation asa constiot known as - modulm of wbsnde‘ :
reaotion In -all the methods of apalysis available, the actual s n&fenndaﬁamdondsﬁng of

| beams running two ditections or one direction with 4 slab restinfgover ‘it is' replaced by an

quuivalent isotropic. or orthotropw plate having tho ssm regrditea as gm of the oﬂslnal'
| mat. Rl -

\ The common methops of dnalysis.used i m mlym are wm&m thod
I(s, 4, 3) (b) finite clement method (6) and (c) classical thin or thick plate theory (1, 2, 8) (d) as
!a ract grid with slab resting om it (9, 13). ‘The mat ondgr dynamie gondition iy’ lnolyled by
method of finite diﬁmam (18, - ) snd: by using finite elemnt techaigues (1 11).-.

" The Present paper uses an -approach based on the eelculue of finite M 0 !bt '
‘analysis of mat foundation, This method is used in Engineering Structures Which age uniform -
lin’ mature (beams on equidistant supports, grid works with equally spaced and geometrically
 similar stiffening components); .- Jn this methed the techmique. of-finite: diffarence-js used to
‘ derive the governing difference equations as governing differential equation derjved for actual
| structure... Fhe method has following: advantages .over the uewal matrix -methods: (a)- the,
‘method is oxact with in the bounds-of established simplifuing gssumpticng (b) the determip- - -
 ative equations result in operational matnx orde;e of magnitude less than thase Imry in .
- the force or diepimmont methods S -
' The soil reaction on the foundation is taken mto geconnt by modulus of eubgrade mction
- (K), based on Winkler's hypemhesier The solution obtained for mat fopndation is cempared with
'the available methods of finite" differences-and finite: element: methods The spluﬂoneeqnhu
' less computer time and ﬁirly accurate for practical purpoees :

~ The governing differential eqmym for vxbeg.t:on of m ortho:topic phtc reeting on elaetw
. subgrade acted by a transmit force’ l;@mﬂ ----- - ;L W
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* Equation (1) can umm,.. .j‘_"_j: =
whiehm defined as
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' The boundary condltions to be mtsied 1bys mat foundttloﬂ mting on etnacmmon are
gim hekﬂ' S
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, The above boundary conditions when axpremd in tln i‘om:
Shtllol:mﬂon, tbetbomeM by

Mr..+M ,,=0%- . icogsimply suppored edjes:
f-e’t’.ﬂﬁ .; . . - - T . > .

"vf-" +VE E + V- L_.P,,, sinot ' - alongﬂee edges | - & .
Making use of the Shift operators and- the boundar;,y coditions described: a.bave sad on simpliv
fication, the govemmg difference equanon of ¢ a.n Ortho-tropic plate resting on’ eluﬁc foundation
can be mdueed to
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' El=flexural ngid:ty of beams ‘
GJ= —-'l’ox'l_lonll regidity of beams

Where
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Let the Solution to the above equation 4 using half beam concepts be of the form =Y,
Where Y1} is complementary function of the Solution for free vibration case and Y™ is the

particular intigral part of Solution representing the forced vibration of mat foundation.

Re.mor_a_g of mat Joundation:—Let
Yii= [(A, cosh as+A, sinh as+ A, cos Bs+A, sin Bs-+k)] sin EEI $in wt 6

be the Solution of mat foundation satisfying the symmetrical mode of vibration. It may be
noted that the above equation satisfied the Boundary conditions of mat foundation along
simply supported edges. For evaluating the constants Ay, A,, Ag, A,, the solution has to
satisfy the B.C. along the free edgesi.c. by using the condition '

M,=0
M,=0
The free vibration solution satisfying Kt_he above B.C. is given by -

1) ' (K, cosh as+mK, sinh as'} cos fis

ra= [P"‘ {Pl cosh as cos fs+P, sinh as sin Bs+P, cosh s sin ps+p, sinh s cos Bs+K - i
AP (—K, cos ﬁs+~I-(. sin f#s) cosh as, | - :
, ™*p, cosh «s cos Bs+p, sinh «s sin Bs-+p, cosh as sin Bs+p, sinh 28 cos fs+ K
. . . mweEy . )
sin-o—sinot  (7)

Anti Symmetrical Case ~—

Let Yﬁ’} be the Solution satisfying the antisymmetric mode t)_f vibration. Proceeding in
the same way as described above, we have. "

__(—k, sin Bs4-=sk, cos fs)+sin s (k, sinh a;s+;.—:k1 cosh as) }

’)_‘
Yﬁ“_P"".{pl cosh «s cos fs{-p, sinh «s sin s+ p, cosh as sin Bs+p, sinh a3 sin Ps4-k

- xsin 5—‘%‘-—7 sinwt  (8)
Hence, the final response of the mat foundation under elastic condition is given by
Y’sl=Y?;2+ Y;f,)!

~

which reduces to

" Y,,,~Ax P sin m—R—W sin wt : )

whiere A=dynamic Coeficient and this is)given by

A_ ~_(k, cosh as+ =k, sinh as) cos fs+cosh as (k, cos 'ﬁs+‘ﬁk.'sin ps)
o [p1 cosh «s cos Ps+p, sinh «s sin ps+py cosh as sin Bs-+p, sinh as cos fs+k
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In. order to. chock the valid:ty of tlw abovc so!ut-lon fo’r mfatmaﬁon remngxm elastw
- subgrade the. Yalm Of ‘egponse’ obtamed by this metlpod ars compu& wigh the reim

. obtairied from using firtife differencé (56)"

“And*Biite elemedit'motliods (14). "B ain:te scen. from

table (1) that the Solution obtained by this' methods gwes valucs ‘which are my -mr to tb,e

- solution obmned by ﬁnitedemcnt mﬂﬁlﬂﬂaf’ e

~'8.No. Case - Rate onynamic Statn:deﬂmat x==y==a/4, x-y-—-alz

finite  finite

 Classk il Clasgle te  fiis
theory . - diff elemen& G theory.  dif- dloment  diff

falte

T T eal® e T e enlculus

e e "*’f=3““=5"z g smve) xeyg eyl

ti

case 0.8000 0.9500 1_000" 0.9800 @, 820()‘ 0. 9000 1.000  0.9500
2, Orthotropic .- : .o
case - 0.7500 09000 1.000 0.9200 08000 OSQQD ,1000 09490

In the Solution. obtained above K

—-0 the sohlﬁon m!mes tona plm supportad o two )

opposite sides simply. Supported and other two sldes free. The acouragy ‘of the method for the i

problem descrlbed wnth K 0 has alrﬁaﬂy

baen dnmonstmted hy Tst author elsewhere (9).

It may be noted that the subgrade react:on is eaken as conatant Whi]e solving the present
“problem: -In the field; the subgrade reaction is dependent on’ ‘soil properties and on propertiss
of foundation structure itself (12) Henoe l;he va]ue of subgrade reactxon is zo be determmed

and used in the solution. , . ..
Coleluslons

.

£}

Tho following conclnsions are arrived st hased on theﬁtudy

. o (1) A classical method of analysis for mat foundation under dynamic loadshas been

developed- and it is found to require less congpptcr time agcampared to finjte dlﬂ'e-
rence and finite element methods

finite dembni méthod< RS
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