
126 Chapter 2: Natural Soil Deposits and Subsoil Exploration 

Subsoil Exploration Report 

At the end of all soil exploration programs, the soil and rock specimens collected in the 
field are subject to visual observation and appropriate laboratory testing. (The basic soil 
tests were described in Chapter 1.) After all the required information has been compiled, 
a soil exploration report is prepared for use by the design office and for reference during 
future construction work. Although the details and sequence of information in such reports 
may vary to some degree, depending on the structure under consideration and the person 
compiling the report, each report should include the following items: 

I. A description of the scope of the investigation 
2. A description of the proposed structure for which the subsoil exploration has been 

conducted 
3. A description of the location of the site, including any structures nearby, drainage 

conditions, the nature of vegetation on the site and surrounding it, and any other fea
tures unique to the site 

4 . A description of the geological setting of the site 
5. Details of the field exploration-that is, number of borings, depths of borings, types 

of borings involved, and so on 
6. A general description of the subsoil conditions, as determined from soil specimens 

and from related laboratory tests, standard penetration resistance and cone penetra
tion resistance, and so on 

7. A description of the water-table conditions 
8. Recommendations regarding the foundation , including the type of foundation recom

mended, the allowable bearing pressure, and any special construction procedure that 
may be needed; alternative foundation design procedures should also be discussed in 
this portion of the report 

9. Conclusions and limitations of the investigations 

The following graphjcal presentations should be attached to the report: 

I . A site location map 
2. A plan view of the location of the borings with respect to the proposed structures 

and those nearby 
3. Boring logs 
4. Laboratory test results 
5. Other special graphical presentations 

The exploration reports should be well planned and documented, as they will help in 
answering questions and solving foundation problems that may arise later during design 
and construction. 

Problems 

2.1 For a Shelby tube, given: outside diameter = 3 in . and inside diameter 2.874 in. 
What is the area ratio of the tube? 

2.2 A soil profile is shown in Figure P2.2 along with the standard penetration numbers 
in the clay layer. Use Eqs. (2.8) and (2.9) to determine the variation of e" and OCR 
with depth. What is the average value of e" and OCR? 
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2.3 Following is the variation of the field standard penetration number (N60) in a sand 
deposit: 

Depth (m ) N 60 

1.5 6 
3 8 
4.5 9 
6 8 
7.9 13 
9 14 

The groundwater table is located at a depth of 6 m. Given: the dry unit weight of sand 
from 0 to a depth of 6 m is 18 kN/ m3

, and the saturated unjt weight of sand for depth 
6 to 12 m is 20.2 kN/ m3

. Use the relationshjp of Skempton given in Eq. (2.12) to cal
culate the corrected penetration numbers. 

2.4 For the soil profi le described in Problem 2.3, estimate an average peak soil friction 
angle. Use Eq. (2.28). 

2.5 Repeat Problem 2.4 using Eq. (2.27) . 
2.6 Refer to Problem 2.3. Using Eq. (2.20), determine the average relative density 

of sand. 
2.7 The following table gives the variatjon of the field standard penetration number 

(N 60) in a sand deposit: 

Depth (m) N60 

1.5 5 
3.0 II 
4.5 14 
6.0 18 
7.5 16 
9.0 21 
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2.15 In a deposit of normally consolidated dry sand, a cone penetration test was con
ducted. Following are the results: 

Depth 
(m) 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 

Point resistance of 
cone, qc (MN/m2) 

2.06 
4.23 
6.01 
8.1 8 
9.97 

12.42 

Assuming the dry unit weight of sand to be 16 kN/ m3, estimate the average peak 
friction ang le, <p', of the sand. Use Eg. (2.48). 

2.16 Refer to Problem 2.1 5. Using Eg. (2.46), determine the variation of the relative 
density with depth. 

2.17 In the soi l profile shown in Figure P2.17, if the cone penetration resistance (qc) at A 

(as detennined by an electric friction-cone penetrometer) is 0.8 MN/ m?, estimate 
a. The undrained cohesion, e" 
b. The overconsolidation ratio, OCR 

2.18 In a pressuremeter test in a soft saturated clay, the measuring cell vol ume 
Vo = 535 cm3

, Po = 42.4 kN/ m2
, PI = 326.5 kN/ m2

, Vo = 46 cm3
, and VI = 

180 cm3
. Assuming Poisson's ratio (fLs) to be 0.5 and using Figure 2.32, calculate 

the pressuremeter modulus (Ep). 

2.19 A dilatometer test was conducted in a clay deposit. The groundwater table was located 
at a depth of 3 m below the surface. At a depth of 8 m below the surface, the contact 
pressure (Po) was 280 kN/ m2 and the expansion stress (P I) was 350 kN/ m2

• 

Determine the following: 
a . Coefficient of at-rest earth pressure, Ko 
b. Overconsolidation ratio, OCR 
c. Modulus of elasticity, E, 
Assume (T~ at a depth of 8 m to be 95 kN/ m2 and fL, = 0.35. 

Figure P2.17 
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2.20 A dilatometer test was conducted in a sand deposit at a depth of 6 m. The ground
water table was located at a depth of 2 m below the ground surface. Given, for the 

sand: 'Ytf = 14.5 kN/ m3 and 'Ysal = 19.8 kN/m3
. The contact stress during the test 

was 260 kN/ m2
. Estimate the soil friction angle, 4>'. 

2.21 The P-wave velocity in a soil is 1900 m/ sec. Assuming Poisson 's ratio to be 0.32, 
calculate the modulus of elasticity of the soil. Assume that the unit weight of soil 
is 18 kN/ m3

. 

2.22 The results of a refraction survey (Figure 2.42a) at a site are given in the following 
table. Determine the thickness and the P-wave velocity of the materials encountered. 

Distance from the source 
of disturbance (m) 

References 

2.5 
5.0 
7.5 

10.0 
15.0 
20.0 
25.0 
30.0 
40.0 
50.0 

Time of first arrival of 
P·waves (sec x 103

) 

5.08 
10.16 
15.24 
17.01 
20.02 
24.2 
27.1 
28.0 
31.1 
33.9 
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