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2- Calculation of stresses in an overloaded soil

Exercise. 1:
€
I
The following figure shows a cross-section of |
]
a road embankment built on a § m thick soil i‘_ Em )
. . L 5 |
deposit. The compacted materials constituting 1= ; [ . 25m
the embankment have a total density of 2050 B

kg/m?3. Let's calculate the increase in stress at Sol X |
mid-depth and at the base of the deposit. me

Exercise. 2:
Using the data in the figure, calculate the T—_ 75m ,IV 6m /1" 3m ‘f.‘
stress induced by the loading of the ‘lﬁ
A
footings at point A located 2 m deep, 3m =R 1 4
halfway between the two footings. 3“— ﬁL— i E q=125kPa
Im
Exercise. 3:
¥
Calculate the induced stresses at e B ___Jl«f 6m —>
depths of 2 m, 4 m, and 8 m below ‘ ! -
2 | 1
the centerline of the embankment. L= =h - I
The embankment density is 2230 ~NSSSSSNSSSOSSSSNNNG Ar\\\]“\\\\\\\
4m
kg/m?. T
gm l 8m

|

|
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Exercise. 4:

Determine the induced stress at a depth of 1 m at two points placed directly under two concentrated
loads of 600 and 800 kN. Also calculate the induced stress at a depth of 1 m midway between these

two loads, if they are 2 m apart.

Exercise. 5:

A circular footing with a radius of 3 m applies a pressure of 200 kPa to the ground. Determine the

induced vertical stress at 1 m, 3 m, 6 m and 12 m, below the center of the footing.

Exercise. 6:

A square footing measuring 4 m by 4 m carries a total load of 1520 kN. Determine the increase in

stress at a depth of 4 m and 8 m:

= Under a corner of the footing;
= Under the center of the footing;

= Under the midpoint of one side of the footing.
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Coefficient d'influence d'une charge sous le centre et sous le bord d'une
semelle circulaire chargée uniformément (d'aprés Hunt, 1986).
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.
Aa,
4,00 0,02 0,02 " :: :I
5,00 0,01 0,01 Centre Bord
10,00 — s Ao, =@y x|

ou z = profondeur sous le centre de la semelle (m)
r = rayon de la semelle (m)
@, = charge uniforme (kPa)
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Coefficient d'influence d'une charge sous le coin d'une semelle
rectangulaire chargée uniformément.
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£ lo1|o2]|03]| 04 051 06 | 07 | 08 | 09 3 | e
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0,1 |0,005|0,009|0,013 (0,017 | 0,020 {0,022 | 0,024 | 0,026 | 0,027 | 0,028 | 0,031 {0,032 | 0,032
0,2 |0,009|0,018|0,025|0,033 | 0,039 | 0,043 | 0,048 | 0,050 | 0,053 | 0,055 0,060 (0,081 | 0,062
0,3 |0,013|0,025|0,037 | 0,048 | 0,056 | 0,065 | 0,068 | 0,073 | 0,077 | 0,081 | 0,088 | 0,088 | 0,090
0.4 |0,017|0,033 | 0,048 | 0,060 | 0,071 {0,080 | 0,087 {0,083 | 0,088 (0,101 10,113 0,114 | 0,115
0.5 |0,020|0,03% (0,056 0,071 |0,085|0,097 |0,1060,111 (0,118 0,120 (0,136 | 0,138 | 0,139
0,6 |0,022|0,043|0,065 (0,080 0,097 (0,107 | 0,120 (0,125 0,136 | 0,138 0,153 | 0,156 | 0,157
0,7 |0,024 |0,048 | 0,068 | 0,087 | 0,106 (0,120 0,132 (0,140 0,148 | 0,154 | 0,168 (0,172 | 0,173
08 |0,026(0,050)|0,073|0,093)0,111|0,125|0,140 | 0,146 | 0,156 | 0,164 | 0,181 | 0,183 | 0,185

0,9 |0027|0053)|0,077|0,0990,118)|0,136|0,1480,156 | 0,166 | 0,172 | 0,191 0,185 | 0,196

170,028 {0,055 | 0,081 | 0,101 0120 'u.ma 0,154 | 0,164 0,205
2 |0,031|0.060|0,088 0,113 0,136 | 0,153 | 0,169 | 0,181 0,240
ﬂu,m 0,061 | 0,089 [0,114 | 0,138 | 0,156 [ 0,172 | 0,183 0,247
0,250

s | 0,032 (0,062 0,080 (011570,139 (0157 |0,173 | 0,185
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Coefficlent d'influence sous l'axe de symétrie d'un remblai en longueur,

& —1-|<— b ——
Contrainte induite par le demi-rembilal ; Ag, = g, x |

' | 2
| | '
YTETYYNYY

NN, T
z

b |EF

001|003 (005 01 [ 03 | 4 6 | 8 | 10

[F] 0 0,008 | 0,015 | 0,031 | 0,091 0427 (0,446 (0461 | 0,469

0,1 (0,067 [0.072|0,078 0,005 0,150 0,432 |0.453 | 0,466 | 0,473
0,2 [0,1290,134 (0,140 0,155 | 0,208 u.m'n,mz 0,472 | 0,475
03 (0,184 0,180 |0,185|0,207 | 0,240 0,450 | 0,467 0,475 | 0,479
0,461 0,474 |0,479 [ 0,482
0,466 | 0,476 | 0,480 | 0,483
0,472 | 0,480 |0,482 | 0,485

0,475 | 0,482 |0.483 | 0,488

0,478 0,484 | 0,485 | 0,488
0,479 | 0,486 | 0,487 | 0.489
0,482 | 0,487 | 0,488 | 0,481

0.484 | 0,489 [ 0,450 (0492
0,488 0481 04992 [ 0404

0,489 | 0,492 | 0,404 | 0,495
0,480 | 2,483 | 0,456 | 0,407

0,452 | 0,495 | 0,497 |1.1.-1 i

u.qeﬂ|u,4sﬁ 0,487 | 0,497 |0,458 u.4:un|::.5m




