Assignment 3
Question 1:
A soil profile is shown in Figure 1. Given H1 = 3 m, H2 = 3 m, H3 = 3 m, calculate and plot the variation of u, ’ with depth. Assume 100% saturation in the zone of capillary rise.
[image: C:\Users\Xiuhan Yang\Desktop\1.jpg]
Figure 1
Solution:
① Calculate the unit weight


, 

Sand: 

Clay1: 

Clay2: 

② Calculate the total stress

H=0, 

H=3, 

H=6, 

H=9, 

③ Calculate the pore water pressure

H=0, 


H=3m, , 

H=6m, 

H=9m, 

④ Calculate the effective stress

H=0, 

H=3m, , 



H=6m, 

H=9m, 

⑤ The distribution curve
[image: ]

Question 2:
The plan of a flexible rectangular loaded area is shown in Figure 2. The uniformly distributed load on flexible area, q is 100 kN/m2. Determine the vertical stress increase, z, at a depth of z = 5 m below Point A, B and C. 
[image: C:\Users\Xiuhan Yang\Desktop\3.jpg]
Figure 2
Solution:


,  can be obtained from the chart below
[image: ]
Point A:



	, 


Point B: 
[image: C:\Users\Xiuhan Yang\Desktop\4.jpg]
For rectangle 1



	, 
For rectangle 2



	, 
For rectangle 3 



	 , 
For rectangle 4



	, 


Point C:
[image: C:\Users\Xiuhan Yang\Desktop\5.jpg]
The stress in the C should be the stress caused by rectangle 5.5m × 2m minus the stress caused rectangle 2m × 1.5m.
For rectangle 5.5m ×2m



	, 
For rectangle 2m × 1.5m



	, 



Question 3:
The circular flexible area given in Figure 3 is uniformly loaded. Given q = 400 kN/m2 and using Newmark’s chart, determine the vertical stress increase, z, at point A. 

[image: PrinGeoEng5e_Ch09-33]
Figure 3
Solution
Since the depth of the point z=4m,
The scale line AB=4m.
Draw the load area.
[image: ]
The influence area N=65



Question 4:
The plan of a flexible strip area loaded area is shown in Figure 4. The uniformly distributed load on flexible area, q is 200 kN/m2. B=6m. (1) Determine the vertical stress increase at z=3m and x=0m, ±3m, ±6m, ±9m; (2) Determine the vertical stress below the center at z=0, 2m, 4m, 6m, 8m, 10m, 12m. (3) Plot the variation of vertical stress increase along the distance and depth respectively. (4) Discuss the distribution of vertical stress increase in the soil mass.
[image: C:\Users\Xiuhan Yang\Desktop\6.jpg]
Figure 4
Solution:
① z=3m




When x≥0, , 
where, x and z are the coordinates.

	z
	x
	
	
	


	3
	0
	1.57
	-0.79
	163.66

	3
	3
	1.11
	0.00
	95.95

	3
	6
	0.46
	0.79
	16.78

	3
	9
	0.22
	1.11
	3.44


[image: ]
This picture shows the distribution of vertical stress increase along the distance. It can be found the vertical stress increase is maximum below the center of the strip load and it decreases with distance away from the center of the strip load.

② x=0

	z
	x
	
	
	


	0
	0
	3.14
	-1.57
	200.00

	2
	0
	1.97
	-0.98
	183.90

	4
	0
	1.29
	-0.64
	143.05

	6
	0
	0.93
	-0.46
	109.96

	8
	0
	0.72
	-0.36
	87.54

	10
	0
	0.58
	-0.29
	72.15

	12
	0
	0.49
	-0.24
	61.15




This picture shows the distribution of vertical stress increase along the depth. It can be found the vertical stress increase below the center of the strip loads drops dramatically with depth.

Question 5: 
A square spread footing (B=2m, L=8m) is placed on the ground surface (shown in Figure 5). The profile of soils is also shown in Figure 5. The water table is 1.0m below the ground surface. A point load P=820.8 kN is applied on the footing. Calculate and plot the variation of in situ effective stress and vertical stress increase along depth below the center of the footing. (Assume that the pressure applied on the ground surface by the footing is uniform.)
Mucky clay: 
Clay: 
▽



P=820.8kN

Figure 5

Solution
① Calculate the uniform pressure applied on the ground surface
q=P/A=820.8/(2x8)=51.3kPa.
② Calculate the in situ vertical stress

H=0, 

H=1m, 

H=2m, 

H=10m, 
③ Calculate the vertical stress increase
z=1m, 



	, 


z=2m, 



	, 


z=10m, 



	, 


[image: ] [image: ]

Question 6:

A layer of clay, of very low coefficient of permeability, extends infinitely below ground level. The water table is at the ground surface. The saturated unit weight of the clay is 20 kN/m3. Over a short period of time, three point loads, 10 000 kN, 7500 kN and 9000 kN, are applied in line 6 m apart near the ground surface. Calculate the vertical total stress, pore water pressure and vertical effective stress at a depth of 5 m vertically below the center (7500 kN) load. (a) immediately after the application of those three loads; (b) several years after the application of those three loads. Assume.
Solution:
[image: ]
① Before the application of loads

In situ total stress: 

In situ pore water pressure: 

In situ effective stress: 

② Immediately after the application of loads
Vertical stress due to loads:

For z=5m and r=0m, r/z=0, so ;

For z=5m and r=6m, r/z=1.2, so ;



Vertical total stress: 


Pore water pressure: 
   Because the permeability of the clay is very low, the vertical stress increase due to loads is sustained by the pore water. This means the increment of pore water pressure is equal to the magnitude of vertical stress increase due to loads.


Vertical effective stress:



③ Several years after the application of loads 

Vertical stress due to loads: 

Vertical total stress: 
Pore water pressure: 
[bookmark: _GoBack]   After several years, the pore water has drained from the pores, so the vertical stress increase due to loads is sustained by the soil particle skeleton. This means the pore water pressure is equal to the hydrostatical pressure.


Vertical effective stress:
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