BIOT, M.

A FOURIER-INTEGRAL SOLUTION OF THE PRO-
BLEM OF THE BENDING UNDER A CONCENTRATED
LOAD OF AN INFINITELY LONG BEAM RESTING
ON AN ELASTIC CONTINUUM '

1. In the clementary treatment of this problem the value of the maximum bending
moment due to a concentrated load P is given by

iE, l)i

.
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where E, is the Young modulus of the beam,
I, the inertia moment of its cross-section,
k, the so-called modulus of the foundation.

2. The problem however can be solved exactly for a beam resting on a semi-
infinite wall of same width 26 as the beam. We start from the fact that a sinusoidal
loading ¢ (x) =¢, cos Az on the top of this wall gives a deflection

w= -1 cos Ax

Ebx
where E is the Young modulus of the foundation. From there it can be easily
shown that a load per unit length p (z)=p, cos Az on the beam gives a bending
moment A
M () =—2" cos A

' A3+£§.
E I

By using the Fourier-Integral we get an expression for the bending moment due
to any distribution of load p (z) per unit length

+
M@= pea L cos X (z— )
—w N4 Eb
E,,I
+o
In case of a concentrated load P= p () d¢ at the point x=0 the maximum

bending moment (at point x=0) is given by

P (= XdA
M =— | —
. E I
Solving this integral
E, 1
M, =0-385 [:E 5| P

It is noted that this formula differs quite fundamentally from the formula (1)
' given by the elementary theory.

3. The same problem has been solved for a beam resting on a three-dimensional
foundation, starting from the result that a normal loading per unit area on the
surface of the foundation g =g, cos Az cos ky gives a deflection

2(1-p?) a
EVXie™
(@ Poisson ratio of the foundation.)

From this can be calculated the mean value of the deflection due to a loading

Qo cos Az per unit length and uniformly distributed along a direction parallel to y
between the lines = + b. We then proceed as in the previous case of a two-dimen-
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w= o8 Az COS kY.



sional foundation. The final integrations have to be carried out graphically. It is

found that the maximum bending moment due to the concentrated load is given
with a good approximation by

M ax = 0335 [(1 -1
2h is the width of the beam.

Eb 1702

e )
E b Pb.

163



	Foreword
	Papers:
	Titles
	Full Citation
	Abstracts

	About M.A.Biot
	Domains
	Keywords
	Copyrights
	Acknowledgments
	List of Papers:
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	20a
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179


