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Abstract

Taking the general provisions of the theory of prof. I Simvulidi as a basis and applying a model of a linearly deformable half-space to the
ground, the tile grillage is mentally imagined as a system of mutually intersecting bands relying on stanchions and on the ground. The formulas for
calculation are given below. A specific engineering problem is considered.
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Introduction
The low pile grillages in the form of slabs are widely used in work of the tile grillage, considering and calculating it as a system

. . of mutually intersecting bands.
construction practice. Such plates rest partly on the heads of the y g

piles, partly on the soil surrounding the piles, and distribute the The Main Part
total load on the piles and on the foundation. This problem is

Using the deformation compatibility equations at the

still insufficiently studied, and it is often considered that the total intersection of the slab strips and the contact condition of the slab

weight of the structure is transferred to the base by piles, not taking and base, we write the equation for the strips intersecting at the

into account the load transfer by the foundation of the grillage or nodes 11, 21, .., m1, 1n, 2n, .., mn (Figure 1)

by a solid slab. The purpose of the study was to study the actual

4 A

Figure 1: The Design Diagram of the Plate.
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At the beginning, we compose a system of linear equations
for finding the unknown forces Ymn arising at the nodes of the
intersection of the lanes in the direction of the axis “0X”; According
to the formula Ymn + Y’'mn= Nmn, we find the forces Y'mn acting

along the ,,0Z"axis.
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Let’s consider as an example a reinforced concrete plate
grillage, supported along a contour on a pile-rack. The design

Z Y, +z )’ﬂf}), N, =L z. L () — 00y 4 ( Ky —AK,,)) diagram of the plate and its geometrical dimensions are given in Fig.
L 2. Plate thickness h = 20 cm grade of concrete B-20. The modulus
i, =iy§<".’v.'§«Y,. *iyﬁ%z ¥, N = aangzzm G2 30y 4 (Ko, — A Ko ) of elasticity is E- 20 000 MPa, Poisson’s ratio p0 = 0.3. Due to the
fact that the plate is loaded with symmetrically located loads on it,

S 17 S Ay _ a~.-lz| 0z 0(x,) . . ey . .
2LV Vi 2y = N = R QA =)+ (K, — AWK for its calculation it is enough to consider and calculate its 1/4 part

[1,2].
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Figure 2: Calculation Example.
A J
The system of linear equations in this case will have the —mn  —(B,)  —(mn) —(B,) \ —(4,)
following form: (Figure 2) (mn) (y3(5 ) P3(4,) T Va(4,) "03(Bn))'p3(in) +
Vit = Vst T |y —a) =) —(a) |\ —(8)
3 ( Yi(a,) " P3s,) ~ Vs, 'p3(A,,))'p3(in)
ﬂ‘llzyéilll))x L + zy;sillj)z ) O
i=1
(6)
3
Za D Vi Y+ 2o Wip. (X, =Ny ) =0 —m —(on) _—(m) —(5,) | =)
1; 3(il) i1 Z 3(3)) 3j » o y3(Dm) 'p3(C,,,) _y3(Cm) . 3(D,) p3(mj) +
y3(mj)z = y3(mj)z +1.
" —(mn)  —(C,)  —(mm)  —(C,) \ —(Da)
ﬂﬂzzys(mx i +Zy§112/)>z ;=) =0 +( Yi(c,) P3(p,) = Va(p,) '03(Dm))'p3(mj
S (32) (7)
2322y3(12)x i2 +Z[Y3(3j)z (Y3, _sz):o [2)
The index of flexibility o is determined by the formula: K _ ., . —(mn) 0 —(mn)
(), =\l Y3040 T, Ve | )
14> E (LY K
o= ﬂz 'IMEO[Z) 3) .
~H s (0 Tlmm) o —(mn)
Coefficient: K = (tz Vi, Ty Vi
(mn)z LG ( m)l ( m) ( m)z ( M) (9)
b, E
A =755 ) _ 1
_ s Sox T T =Gy =By —(B) () (10)
In these equations: Ps(4,) " P3s,) = P3(4,) " P3s,)
X, X, —mn - mn _(Wl"l)
) = (b, L Sy g+ ) MM L Ty, _ 1
ok . " " T TS ) —0) ) (11
5) Ps(c,) P3b,) ~ P3c,) " Pib,)
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O(X) (A O(Xn)_(Bn) )
' 7z-E,-L a2)

0 _
t(xn)] —(p( ) Pis,) " P, Pis,

o .ox,)=(5) o(x,) —(4) -l
s, ‘(/’un) P3a,) ~ )

Py Py |0 5 (13
(&) o) ) g 09
ﬁ - Values of soil reactive pressure;
p=p-
bL
3L Ep
Y= y "z 97 -The values of the relative deflections of the

beam (lanes);

The values ;:Z") and ; are taken from table [3] in terms of
flexibility a and .

Reactions from the pile is determined by the formulas:

—(8,) —(4)
RA |: x +Z(p3 m p3(B”)'p3(in))Yinj|
(14)
o (—(C) —(D ) —(D,)  —(C)
R. =1, [t(ozm)l +Z(P3(Dm) Pi(im) ~ P3(p,) p3(im))Yimj|
i=1

(15)

El . .
where [ = T - linear stiffness of structures.

Let’s determine the 3, A and o: (3-abstracted abscissa of the
place of application of loads)

B,=01 B =03 g =05 g, =07
B, =p.,=09 B, =01 B =04 p =0,6

250 400

Ay =dy=hy=hy=hy =4y = 240 400

ale 0,2 123 14(1200) 400 _
1-0,3 70 ) 200000

az=1 0212314 1000\’ 400 _
1-0,3 70 ) 200000

Yam)  P3ia) ~ Vi) Pis) | Py T
(_(31) —(4) —(31)  —(4) ) —(8)

( (31) (31) _(31) _(Bl) ) _("‘1)
Y, =1,99+0,0170753
Ya(a) Pxs) = V) Pa(a) | P

—(&)  —() *(B))*H) (*( 3 —4) () *(Ai)

1)
Yz(n) =1,99+0, 0170753[()’3(5) P3a) =Yy Pas) | Py T\ V) Pas) ~ Vi) Paa) } 0,861235

Pl = 2,1474423

Wb, = 2,1639278
(i) —(o)  —() =)\ —(q) (=) —(a) —( *(G))*(D.)}

—(1n)
ygm) =Y. T, [(}G(D,)'Pz(c,)_}’3(c,)'Pz(q))'ﬂs(u)"‘()ﬁ(c,)'Pz(q)‘)ﬁ(q)'/’z(q) P

Let's define 7. :
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—(D) —(G)
P3c) Psn)

77;1 =_(cl) —(Dy) =0,0217126

Psc) P ~
). =0,3712877

(1) —() =) =) =) ) =) =) —q) =y —(c)
b =i+, [ (35, 2~y 2+ (7 2 3 Py )2 | =0azomian

Let's define 7, :

1
77)‘1 :_(Al) —(B)  —(B) —(4) =0,0170753
Pia) Pys) ~ Pia) Pys)
11 31 12
Let’s define yg(lf)xv---, y§(23)x~---,yg(1 1))x' :
Mty =0,7804287

Wy =1,4625968

Wiy =0,05084226

31)X
—@) —(B)  —@2) —(&) | —(4)
Yim)  Paa) ~ Vi) Pas) P3(11)+

=@ —(4) | —(&)
*Psn

»2D), =3.083+0,0170753 —1,0812136

—@)  —(4)
F\Yaa) " Pam) T Vas) P34)

Y2 =2,3920804
W, =1,591803
Wil =0,6066767
Wi, =1.3647592
Substituting the found numerical values into equations (2) and

solving them, we find the unknown forces arising at the intersection
points of the lanes in the direction’s “X” and “Z":

Yu=Va=Yu=Vu=0,628N  y'\ =y =y",=y'=02372N

V=V =V =Yu="0029N ', =y", =y =y"y=1029N
V=Y, =0178N  y', =y', =0,822N

Vo=V =3 =Y =0,4TIN  y'\,=y',=y"3=y';=0,523N

Vor =V =V = Vi3 =0,302N  y', =y, =" =y";=0,698N
Y =0,;=034TN  y', =y';;,=0,653N

Let’s proceed to the definition of reactions in the direction of
the axis “X”:

(Bl) _( )
=Py P |V, |=—0,4583123N

5
=My |:Z(p3(31 ps (i)

i

3 —(4) —(
=Txy) Z(ps(sz p312

i=1

—(8) —(4)
= Pys) Py | Vi, | =—0,434533N
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In view of the load symmetry:

R

. =R, =R, =R, =-0,4583123N

R, =R, =R, =R, =—0,434533N

Let’s proceed to the definition of reactions in the direction of
the axis “Z":

4
—(G) —(p)
_7721 |:Z(p3 (0,)*P3(1,)

i=1

—(n) —(a) '
p3(D,)'p3(1i))y I i| =-0,4462155N

., =—1,0197344N

R

R. =-0,8417182N
In view of the load symmetry:
=R, =R, =-0,4462155N
R. = RD2 =R = RD4 =-1,0197344N
=-0,8417182N

After determining the unknown forces, each band is considered
and calculated as a separate one, which lies on a linearly deformable
base. In the considered example, 44.4% of the load transferred
from the structure, is transferred to the tile grillage, and 55.6% to
the piles. Therefore, in such cases, when constructing a tile grillage,
we can save materials by reducing the number of piles or their sizes
[1-4].

Conclusion

Accordingto the proposed method, itis possible to calculate tiled
grillages resting on piles and racks, considering them as a system
of mutually intersecting bands lying on a linearly deformable base
and on piles. Based on the specific engineering problem considered,
it can be concluded that in such cases a significant part of the load
transferred from the structure assumes a tile grillage, which can
lead to significant savings in materials by reducing the number of
piles or their sizes.
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