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Vertica

| Stresses Caused by a Rectangular Loaded Area:

Ao, = ql, This Eqn. gives Ag, at the corner of the Rectangular Loaded Area
I Depends onm, n from table
Y
m=-, n=-=
Z
r/ x
|
Z }i
Aa,
fas.
Vertical stress below the corner of a uniformly loaded fiexible
Ex:

For Point A'":

AO'Z =q {12(1) + 12(2) + 12(3) + 12(4)}

(28]
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Vertical stress Below the Center of Uniformity Loaded Circular Area:

Figure 9.13
WVertical stress below the center of a uniformly loaded
flexible circular arza
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Ao,
q
Variation of AgJq with 2/R 00 02 04 06 08 10

Ao, / ——F ° ]
z/R q :
0 1 1 ' » A
0.02 0.9999 | A~
0.05 0.9998 ,
0.10 0.9990 2 ‘ l
0.2 0.9925 | [
0.4 0.9488 @ /
0.5 0.9106 R 3 -
0.8 0.7562
1.0 0.6465
1.5 0.4240 4 ‘l
2.0 0.2845 '
25 0.1996 |
3.0 0.1436 5
4.0 0.0869 .
5.0 0.0571 " |

Stress under the center of a uni-
formly loaded flexible circular area

The variation of Ac./q with z/R as obtained from Eq. (9.24) is given in Table 9.4.
A plot of this is also shown in Figure 9.14. The value of Ao, decreases rapidly with
depth, and at z = SR, it is about 6% of g, which is the intensity of pressure at the
ground surface. :

Influence Chart for Vertical Pressure:

The procedure for obtaining vertical pressure at any point below a loaded area

is as follows:

1.

2.

Determine the depth z below the uniformly loaded area at which the stress in-
crease is required.

Plot the plan of the loaded area with a scale of z equal to the unit length of
the chart (AB).

Place the plan (plotted in step 2) on the influence chart in such a way that the
point below which the stress is to be determined is located at the center of the
chart.

Count the number of elements (M) of the chart enclosed by the plan of the
loaded area.


مــمــدوح
Typewriter
eng.mumdoh al-bosily


eng.mumdoh al-bosily

CE 480

Tutorial 2

Figure 9.21 Influence chart for vertical
pressure based on Boussinesq's theory

(after Newmark. 1942)
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The increase in the pressure ai the point under consideration is given by

(9.39)

(1V)qM

Ao, =

influence value

where /V

q = pressure on the loaded area
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Problems:

1- Consider a Circularly loaded flexible area on the ground surface.
Given: R = 6ft, q=3500 Ib/ft’.
Calculate the vertical stress increase Ao, at points 1.5ft, 3ft,
6ft, 9ft, 12ft located below the ground surface.

Sol.

From Egn. (5.32) and Table (5.3), g= 3500 Ib/ft?

R z z | Ao, Ao,
® @ |7| 5 |oww»
6 1.5 104 ]0.9488 | 3321
6 3 0.5 10.9106 | 3187
6 6 1.0 | 0.6465 | 2263
6 9 1.5 04240 | 1484
6 |12 2.0 02845 | 996

2- Refer to figure 1. The circular flexible area is uniformly loaded.
Given: g=300 kN/m2, and using Newmark's chart, determine the

vertical stress increase Ao, at point A.

Cross section

Figurel
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Sol.

Refer to the Newmark’s chart.

The plan is drawn fo scale.
AB=4m M= 65.
Ao =(IVygM = (0.005)(300)(65)

=975 kN / m?

3- The plan of a flexible rectangular loaded area shown in figure 2.
q=1800 Ib/ft’ determines the vertical stress increase Ag, at
point at depth z= 5ft below.

a-Point A
b- Point B
c- Point C
~ 10 ft _
F
- 2ttt
5ft
@B
zftI c
Rl *
Figure 2 |

3ft
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10

_....=2;
5

Ao.=ql,; I,=0.1999
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m —E—E— 1
z 5

A, = (1800)(0.1999) = 359.8 Ib / ft*

b. Refer to the figure below.

@ @
6ftx3ft 4ftx3ft
@ @
6ftx2ft 4ftx2ft
3 6
Forrectangle 1: m= 3 =06; n= 3 =12;
2 6
Forrectangle 2: m= 3 =04; n= 3 =12;
_ 3 4
Forrectangle 3: m= 3 =06, n= 3 =038;
. 2 4
For rectax_lgle 4: m= 3 =04; n= 3 =038;

1, =01431

1, =01063

1, =01247

1, = 00931

A= qlyy + Ly + Ly + Ligsy] = (1800)(0.1431 +0.1063 + 0.1247 + 0.0931)

= 841 1b /£
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. Refer to the figure.
e 10 ft Pe—3 ft—b]
5ft
A C

Ao ={ Stressat C due to rectangular area 13 ft x5 ft
C: = - stress at C due to rectangular area 3 ft x 5 ft

13

Forrectangulararea 13 ft xS ft: m= i 26, I, =0202

=1 n

Forrectangulararea3 fi x5 ft: m 0.6;

i
| Wlta

H

]

=1; 1, =01361

W |

Ao, = g(0.202 - 0.1361) = (1800)(0.202 - 0.1351) = 118.6 Ib / f*
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