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Elastic Theory

Q1.
o, =ql,
1) Point A
B 1.2 L 2.4
m=—=—== 0.342: n=— = === 0.69: |,= 00718
iy T
m:g— 35 = 0.0857; . n:—Z=—5 = 0.69; I,=0.0221
m=—= %2 = 0.342: n=—=11=0.31: 15= 0.0425
g 3.5 Z 35L
2-%_00857: n=— = ~L=0.31: I,= 0.0085
7 35 VA 3.5

AG,= q (I +li2 43 + lray

=80 x (0.0718 +0.0221 + 0.0425 + 0.0085) =11.592 kN/ m?

i) Point B

B 1.5 L 3.5
m-; 35 0.429 ; n——Z =3z 1. 14,=0.1175
Aoc,=g Xl

=80 x 0.1175 =9.40kN/ m?
i) Point C

The stress in the C should be the stress caused by rectangle 5m x 1.5m minus
the stress caused rectangle 1.5m x 1.5m.

For rectangle 5m x 1.5m

1.

vl

L 5
=0.429; n=—= 521.429;Ir1= 0.1245

B
m=—=
Z zZ

o I

For rectangle 1.5m x 1.5m
B _15 L 15

m=—=—=0.429; n=— = —=0.429; [,=0.0788
Z 35 Z 35

AG= q (In-1r2) = 80 x (0.1245 — 0.0788) = 3.656 KN/ m?
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At A:
35m 3.5m For TIle fol' tln?
a— 30 m —p}t—p| f—ptt— 30 m — left side: right side:
B, 35 B
222 0437 ZL=0437
z 8 z
@ B B
‘=£=3.?5 —2 =375
15x 19 =285 kN/m* 15% 19 =285 kN/m?* z 8 z
L =046 L=046

Em Sm

TR P

Ac: = (15)(19)(0.46 + 0.46) = 262.2 kN/m’
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At B:

j— 30 m —y

.x.
=
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P

Aoz =(15)(19)(0.41 + 0.48) = 253.65 kN/m’
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| 7T m —fl—30 m

15% 19 =285 kN/m!
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At C:
=30 m— [———37 m ———— 30 m—
S) ®
15x 19 =285 kN/m?
.
8m) 18 m
-
(of ] &C

Ao, = (15)(19)(0.5 — 0.41) = 25.65 kKN/m’
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For the
left side:

For the
left side:

For the

right side:

B 7
L= _=0.875
8

=30 _37s
8

lq|tﬁ H‘

=048

For the
right side:

7T
B 3T 46
8

—2=£=3.?5

8
h=05
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Q3. The depth at which o, is required is 9m. Set the depth scale on the
Newmark chart equal to 9m and plot the foundation plan to this scale on tracing

paper. Set point O to coincide with the center of the chart as shown in the Figure
below.

Number of elements occupied by the plan, N=62.
Influence value of each element, 1y=0.005
The vertical stress increase under point O is given by:

Ac, = (1,,)(N)(q) = 0.005x 62x 300 = 93kN / m?

I, = 0.005 - X

-

! 9m I

Depth scale



