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There are two types of lateral stresses in soil.

GROUND SURFACE

WATER TABLE

Added Stress B
Due to the

weight of the
house

Geostatic Stress

Total Stress
Effective Stress
Pore Water Pressure




By: Kamal Tawfiq, Ph.D., P.E

GROUND SURFACE ||

Stress Distribution in Soils

Geostatic g
Stress
Geostatic Stresses Added Stresses (Point, line, strip, triangular, circular, rectangular)
Total Stress Westergaard’s Method
Effective Stress (For Pavement)
Pore Water Pressure Bossinisgue Equations
| %'E‘:"gtl_'g;?jd o Approximate Method
Total Stress= Effective Stress+ Pore Water Pressure 3.Strip Load y 1:2 Method
4.Triangular Load Oy W
— + 5.Circular Load 0 :
Oiotal = Oeff T U 6.Rectangular Load Xy % .
/ P / ﬂ e
= i e
B ¥
Stress Bulbs
N AN L Influence Charts Newmark Charts
e / v
v l * { } \\. N \.
cis - Ao, = lo*

uuuuuuuu




Types of Loads

Point Load

Rectangular Load

Circular Load Triangular Load




1. STRESSES CAUSED BY A POINT LOAD

Boussinesq’s Equation
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2. STRESSES CAUSED BY A LINE LOAD
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3. CONTINUQUS LOAD ....... 4. TRIANGULAR LOAD
AP = (g/m) {(X/B) . - (sin 28/2)}

AP =q/m [P +sin P cos (B +20)]
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5. VERTICAL STRESS DUETO CIRCULAR LOAD
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6. VERTICAL STRESS DUE TO RECTANGULAR LOAD

I = 1/4n {[ (2. m.n (m* + n*+ 1)"*) / (m* + n* + m% n?+ 1) ] [(m*+ n® + 2)/(m* + n?+ )] +
tan” (2.m .n (m’+ n’>+ 1)/ (m*+ n’>- m?. n* + 1)} ‘
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Circular Load: (Major Principal Stress)/(Surface Stress)
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Newmark’'s Charts

Find:

Vertical Stress at Point A

q = 800 Ib/ft2

12 ft

Z =10 ft

Vertical Stress
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Steps to determine Vertical Stress Using
Newmark’s Charts:

1- Select a scale to draw the shape shown
above
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2-The scaleis  “~._
Z = length of line ab

3- Draw the shape using the selected scale

4- Place the shape on Newmark chart so
that point A is at the center

5- Count the stress fields n

6- The stress at point A =n x g x 0.005
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