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Standard Penetration Test

in-situ test       …to get φ’

J. Valdes SDSU

Sampler

The split-spoon 
sampler allows for soil 
recovery

Tapered tip facilitates 
penetration
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Rig

1, 2, 3…

Procedure
1) Drill boring (hole)

2) Insert sampler 

3) Drive sampler into the ground 18” & count # of hits
(N) required to drive each 6” interval 

if N for 6” > 50 

or if N for all 18” >100
“Refusal”
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Procedure

4) NSPT = ΣN for last two 6-inch intervals

5) Retrieve sampler & save soil

6) Drill to next depth  & go to step 2

NSPT = fn (soil strength and stiffness, method of 
drilling, boring cleanliness, hammer location, hammer 
type, “hangover level” of technician, and many others…)

Corrections

from “ NSPT” to “N60”

CB = borehole dia. correction - table 3.4 (next slide)

Cs = sampler correction 

CR = rod length correction

6060 .
NCCCEN SPTRSBm=



4

CB, CS, CR

Efficiency: Em

6060 .
NCCCEN SPTRSBm=
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Depth [stress] correction
Recall: S = σ’ tan φ’

S ↑ as σ’↑ ; therefore, NSPT↑ as z ↑

So, we normalize to remove the effect of σ’ (remember:
we are looking for φ’)

where pa = 100 kPa   (i.e., atm press)

and (N1 )60 ≤ 2N60

( )
'

pNN a

σ60601 =

φ’
The stress effect is captured 
in the plot on the right, which 
is used to obtain an estimate 
of φ’ from SPT data

deMello 1971
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N

DR = relative density
γT = unit weight
LI = liquefaction index
φ' = friction angle
c' = cohesion intercept
eo = void ratio
qa = bearing capacity
σp' = preconsolidation
Vs = shear wave
E' = Young's modulus
Ψ = dilatancy angle
qb = pile end bearing
fs = pile skin friction

SAND

cu = undrained strength
γT = unit weight
IR = rigidity index

φ' = friction angle
OCR = overconsolidation
K0 = lateral stress state
eo = void ratio
Vs = shear wave vel
E' = Young's modulus
Cc = compression index
qb = pile end bearing
fs = pile skin friction
k = permeability
qa = bearing stress CLAY

Is One Number Enough???


