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- The sampler is driven into the bottom of a borehole by a 

hummer (140 lb) drops a distance of (30 in.) on the top of 
the drill rode. 

- The number of blows required for the sampler penetration of 
three intervals (6 in.) intervals are recorded. 

- N value for the Standard Penetration Test (SPT) is the 
number of blows required to drive the sampler the last two 
intervals (12 in.) [ASTM D1586].  

- Stop the test if the number of blows at any 6 in interval 
reaches 50, or if the total blows counts reaches 100.  

- Typically SPT is performed at intervals of 1.5 m (5 ft). 
 
- Many factors may affect N values at a given depth such as 

hammer type and efficiency, borehole diameter, sampler 
type, and rode length, so it must be corrected.   

 
      Skempton (1985) 

Where  

N60   = standard penetration number, corrected for field conditions 
Em  = hammer efficiency  
CB = correction for borehole diameter 
CS = sampler correction 
CR = correction for rod length  
N  = measured penetration number 
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- In granular soils, N is also affected by over burden stress: 

 

Where:  

N1,60  = standard penetration number corrected to for overburden stress 
N60  = standard penetration number, corrected for field conditions 
Pa 100 kN/m2 or 2000 psf (atmospheric pressure) 

- Uses of SPT data (some examples of the available correlations): 
1- Relative Density: 

  [Kulhawy & Mayne, 

1990] 
Cu   = uniformity coefficient of sand  
OCR = Over consolidation ratio 
Pa 100 kN/m2 or 2000 psf (atmospheric pressure) 
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 CP=60+25logD50 
 CA=1.2+0.05 log(t/100) 
  t= age of soil [time since deposition (years)], usually taken as 1000 years 

 COCR=OCR0.18  (for sand, usually do not use OCR, in this case OCR=1) 
 
Properties for sand based on SPT (Terzaghi and Peck, 1967) 

Blow count  Consistency Relative Density Friction Angle 
0-4 Very loose 0-15 26-30 
5-10 Loose 16-35 28-35 
10-30 Medium 36-65 35-42 
31-50 Dense 66-85 38-46 
>50 Very Dense >85 >42 

 
Properties for clay based on SPT (Terzaghi and Peck, 1967) 

Blow count  Consistency Undrained Cohesion, Cu (psf) 
>2 Very soft <250 
2-4 Soft 250-500 
5-8 Medium Stiff 500-1000 
9-15 Stiff 1000-2000 
16-30 Very Stiff 2000-4000 
>30 Hard >4000 
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2- Angle of Friction: 

∅1 = 2345& 6 789
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										[Kulhawy & Mayne, 1990] 

 
∅1 = 		H20(%&)() + 20					       [Hatanka and Uchida, 1996] 

 

 
 
2- Cone Penetration Test (CPT) 

- Also known as Static Penetration Test 
- No boreholes are necessary,  no samples recovered, not suitable for soils with gravel, 

the cost of the test is high   
- Test procedure: The cone is pushed at a steady rate of 20 mm/sec (0.8in./sec) and 

both cone (or point) resistance (qc) friction resistance (fc) are recorded through 
transducers connected to the cone and the sleeve. fc is the sum of friction and 
adhesion developed between the sleeve and the surrounding soil.  
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(1.55 in2) 
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Electric Cone Penetrometer (Das, 2011) 

Advantage          vs.                Disadvantage 



( 1 2 )  Nabeel S. Mahmood, PhD          DWE3311: Foundation Engineering                   Site Exploration                             
Uses of CPT data (some examples of the available correlations): 
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× 100%									  (Kulhawy and Mayne, 1990) 

 Qc= Cmpressiblity factor 
  =0.91 for highly compressible sands 
  =1.00 for moderately compressible sands 
  =1.09 for slightly compressible sands 
  Sand with high fines content or high mica content is “high compressible” 
  Pure quantize sand is “slightly compressible” 
 

 ∅1 = 2345& Y0.1 + 0.38\]^ > P_
UV9
D`		 (Kulhawy and Mayne, 1990) 
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				Robertson	and	Campanella	(1983)	 

 
 NK= 15 for electric cone 

 From Coduto (2001) 

From Coduto (2001) 


