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SITE INVESTIGATION
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SOIL SAMPLING
Two types of soil samples can be obtained during 
sampling disturbed and undisturbed.  The most 
important engineering properties required for 
foundation design are strength, compressibility, and 
permeability. Reasonably good estimates of these 
properties for cohesive soils can be made by 
laboratory tests on undisturbed samples which can 
be obtained with moderate difficulty. It is nearly 
impossible to obtain a truly undisturbed sample of 
soil; so in general usage the term "undisturbed" 
means a sample where some precautions have been 
taken to minimize disturbance or remolding effects. 
In this context, the quality of an "undisturbed" 
sample varies widely between soil laboratories.
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Disturbed vs Undisturbed
Good quality samples necessary.
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Thicker the wall, greater the disturbance.
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Disturbed vs Undisturbed
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Sampling
tools
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Common Sampling Methods
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ROCK SAMPLING

 Rock cores are necessary if the 
soundness of the rock is to be 
established.

 small cores tend to break up 
inside the drill barrel.

 Larger cores also have a 
tendency to break up (rotate 
inside the barrel and degrade), 
especially if the rock is soft or 
fissured. 
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Rock coring
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ROCK SAMPLING - Definition
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Rock Core Drilling

 Done with either 
tungsten carbide or 
diamond core bits

 Use a double or triple 
tube core barrel when 
sampling weathered or 
fractured rock

 Used to determine Rock 
Quality Designation

core barrel
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Rock Quality Designation RQD
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Example on Core Recovery & RQD

 Core run of 150 cm
 Total core recovery 

= 125 cm
 Core recovery ratio = 

125/150 = 83%
 On modified basis, 

95 cm are counted
RQD = 95/150=63 %
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Rock Quality Designation
RQD
Rock Quality Designation (RQD) is defined as the percentage of rock 
cores that have length equal or greater than 10 cm over the total drill 
length.
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FIELD STRENGTH TESTS
The following are the major field tests for 
determining the soil strength:
1. Vane shear test (VST).
2. Standard Penetration Test (SPT).
3. Cone Penetration Test (CPT).
4. The Borehole Shear Test (BST).
5. The Flat Dilatometer Test (DMT).
6. The Pressure-meter Test (PMT).
7.  The Plate Load Test (PLT).
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FIELD STRENGTH TESTS
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SPT
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Standard Penetration Test (SPT)
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Standard Penetration Test (SPT)
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SPT, Refusal

In conducting SPT, refusal is declared if

1.Number of blows of the hammer are more than 
50 during any one of the three 6 inch 
penetration

2. Number of blows of the hammer are more than 
100

3. There is no advancement of the sampler for 10 
successive blows of the hammer
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Interpretation of SPT-N value
for Cohesionless Soil

7565 – 8560 – 7055 – 6560Submerged unit weight, sub

130 – 150110 – 140110 – 13090 – 11570 – 100Approximate range of moist unit 
weight,  (pcf)

38 – 4335 – 4030 – 3528 – 3025 – 28Approximate angle of internal friction, 
degree)

51 – UP31 – 5011 – 305 – 100 – 4Standard Penetration Test value, N

0.85 – 1.000.65 – 0.850.35 – 0.650.15 – 0.350 – 0.15Relative density, Dr

Very DenseDenseMediumLooseVery LooseDescription



21

Interpretation of SPT-N value
for Cohesive Soil

130+120 – 140100 – 130100 – 120Approx. range of saturated unit 
weight, sat (pcf)

33 – UP17 – 329 – 165 – 83 – 40 – 2Standard Penetration Test value, N

4.0 – UP2.0 – 4.01.0 – 2.00.5 – 1.00.25 – 0.50 – 0.25Unconfined compressive strength, qu
(tsf)

HardVery StiffStiffFirmSoftVery 
Soft

Description
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Correction to SPT-N values



23

Types of SPT Hammers
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Hammer Efficiencies
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Corrections for different Factors
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Correction for Overburden
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12.470.4610.751.2130

14.020.4710.751.2133

15.090.4910.751.2134

16.260.5210.751.2135

15.110.5410.751.2131

14.350.5710.751.2128

15.130.6010.751.2128

12.570.6410.751.2122

11.520.6710.751.2119

17.440.7210.751.2127

20.040.7710.751.2129

23.020.8310.751.2131

24.080.8910.751.2130

22.710.9710.751.2126

21.931.0210.751.2124

19.111.060.950.751.2121

23.901.120.950.751.2125

26.181.180.950.751.2126

23.411.240.950.751.2122

25.221.320.850.751.2125

17.171.400.850.751.2116

(N1)60CNCRCECSCBNF

SPT CORRECTED BLOW COUNTS
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GROUND WATER TABLE LEVEL

Groundwater conditions and the potential for 
groundwater seepage are fundamental 
factors in virtually all geotechnical analyses 
and design studies. Accordingly, the 
evaluation of groundwater conditions is a 
basic element of almost all geotechnical 
investigation programs. Groundwater 
investigations are of two types as follows:

 Determination of groundwater levels and 
pressures.

 Measurement of the permeability of the 
subsurface materials.



30

Preparation of Boring Logs
1. Name and address of the drilling company
2. Driller’s name
3. Job description and number
4. Number, type, and location of boring
5. Date of boring
6. Subsurface stratification, which can he obtained by visual 

observation of the soil brought out by auger, split-spoon sampler, 
and thin-walled Shelby tube sampler

7. Elevation of water table and date observed, use of casing and mud 
losses, and so on

8. Standard penetration resistance and the depth of SPT
9. Number, type, and depth of soil sample collected
10. In case of rock coring, type of core barrel used and, for each run, 

the actual length of coring, length of core recovery, and ROD
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Cone Penetration Test (CPT)
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Cone Penetration Test (CPT)
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Cone Penetration Test (CPT)
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Cone Penetration Test (CPT)
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Cone Penetration Test (CPT)
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The Plate Load Test (PLT)
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The Plate Load Test (PLT)
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The Plate Load Test (PLT)
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The Plate Load Test (PLT)
Scale Effect in Foundation Design



41

Other In-situ Tests

 Pressure meter, Dilatometer and other 
test consult Clarke Manual


