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SPT

(Standard Penetration Test)
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Crown sheave(s)
or pulleys(s)

Typically 1 inch dia
manila rope

Doughnut
hammer

Slip or
guide pipe
Anvil
Drill rod

Ground surface
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= driving a standard sampler into
the bottom of a borehole using a
hammer.
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US> 63.5 kg
b gi ¢85 51 0.76 m

- vertically

* as freely as possible

20739
Split Barrel Sampler




Split barrel sampler + retainer rings

(Stainless steel and brass)

Catcher for Split barrel samplers
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After test
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= Hollow stem augers.

= Probe rods.
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Hollow stem augers

Augers are
turned to the
desired depth.

The pilot bit is
pulled and a
SPT sampler is
lowered.

Probe rods

Rods are
driven to
the desired
depth.

The tip is
pulled and
a SPT
sampler is
lowered.
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= BS 5930:1999
= “The main purpose :

.. the of sand and gravels

the of silt, clay & rocks.
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*N > 50

=Small N
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- eye control

! - reverse hammer
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Non-vertical
position

Non-central
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Automatic Hammer

SPT in hand excavated pits
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Due to the effect of
borehole diameter
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= BS 5930:1999

=  SPT results and soil parameters derived
from data from other countries may not
correlate with results ...in accordance
with BS 1377-9.

= So local correlations are required
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Energy measurements are
required in lran

= For different hammer &

= different combinations of
drill rig,

rods &
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Example: P
Results of various methods of
energy measurements for various
hammer in Korea

F2 Method FV Method
Mean | Standard | Mean | Standard
{a%} Deviation (0/6] Deviation
<10m | 44.9 9.1 57.9 7.4
=10m | 589 7.3 60.2 7.8
<10m | 57.4 31 60.0 4.5
=10m | 64.9 26 66.4 34
<10m | 547 34 58.2 39
=10m | 58.0 3.1 59.0 4.1
<10m | 369 9.5 38.0 10.8
=10m | 38.6 6.7 41.4 11.7

Kim et al (2004)

Hammer
Type

WD

CA

RS
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In Iran:

Any important decision
should not be taken
based upon SPT results
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An example of
wrong decision:
= 1- SPT results

= 2- Correlation with Liquefaction
= 3- Expensive Soil improvement
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Suggestion for
Important decisions

about liquefaction:

= A proper Site Characterization by:

CPT, and other in-situ tests
improvement of sampling methods,

Friction Angle of Sands from SPT

Triaxial Database from Frozen Sand Samples

[15.4(N,)s0]%°+20°

© Sand (SP and SP-SM)

B Sand Fill (SP to SM)

¢ SM (Piedmont)
=—=H&T (1996)

Friction Angle, ¢' (deg)

Normalized (N1)60
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¢, = undrained strength
Y+ = unit weight
I, = rigidity index
&' = friction angle
OCR = overconsolidation
lateral stress state
void ratio
= shear wave
= Young's modulus
compression index
q, = pile end bearing
f. = pile skin friction
k = permeability
q, = bearing stress

CLAY

Dy = relative density
Y+ = unit weight
LI = liquefaction index
&' = friction angle
cohesion intercept
void ratio
bearing capacity
= preconsolidation
shear wave
= Young's modulus
dilatancy angle
g, = pile end bearing
f. = pile skin friction

Correction for overburden

*N°=C.N

= proposed for sands
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C,,= correction factor to account for the overburden pressure. As indicated in Eq. 2.5, C, is
approximately equal to (100/a” m)‘” where @’ is the vertical effective stress, in kPa.

The effect of borehole
diameter

= |f the test is performed in a large
diameter borehole, it is not
standard.
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Test in gravels is —
ambiguous

= Measurement of engineering properties
of gravels is a challenge.

= The cutting shoe of the sampler may be
replaced by a cone (60 «qg) but it affects
results.

= The use of tools of larger diameter than
SPT sampler (Large Penetration Test)

Research on the effect of
grain size
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Correction for grain size
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Effect of Energy

= N is inversely proportional to the
energy

= N should be corrected to reference value
of 60% of the potential energy of the
hammer.
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Energy measurement

Dynamic Signal Analyzer

Acceleration Amplifier
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Two questions?

= Energy delivered to the
rod?

= Energy delivered to the
sampler?
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Effect of
rod length ?

Energy measurement in

(1) immediately below the anvil,
(2) mid-height

(3) Immediately above the sampler

nsfrumentation
cell and two

construction

Building under

Contradictory
conclusions
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SPT-T

= Brazilian
Development

= Recently investigated
in USA (Kelley &
Lutenegger, 2004)
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Sid-2

543 (domut)

Sid-4 (Safety)

Ngp (blows/0 3m)

= For designing piles in sands where
undisturbed sampling is difficult.

27



