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Standard Penetration Test Values

Hwi-Young Chae' - Soon-dal Kwon?*

'President, Geomecca Engineering Inc.
“Director, Geomecca Engineering Inc.

Abstract

To assess the stability of a slope and the likelihood of its loss or collapse requires information about
the ground, such as the composition of the stratum and its mechanical characteristics. This information
is generally gathered through standard penetration testing (SPT) and cone penetration testing. SPT is
not widely used due to problems with accessing slopes, most of which are steep and without ramps. A
drop cone penetrometer, a portable device that can make up for these shortcomings, can be used in a
limited way in some circumstances. Therefore, we developed a portable drilling machine and a small
dynamic cone penetration test module that can easily access a slope site and perform SPT. The
correlation of the developed system’s results with those from SPT was analyzed. Analysis of the
correlation between the energy shear rate passing to the load during the different test types established
that the energy shear rate is reflected in the test result. The correlation between corrected dynamic
cone penetration testing and corrected SPT was Ng' =3.13N".
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Fig. 1. Portable drilling machine.
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Table 1. Dynamic cone penetrometer (Oh, 2009; Langton, 1999)

Dynamic cone penetrometer Rod (mm) Hammer (kg) Drop height (cm) Peneration depth (cm)
Prototype DCP (Scala, 1956) 15.9 9.0 50.8 76.2
Iron DCP 40.5 63.5 75.0 30.0
Large DCP 60.0 100.0 150.0 30.0
Texas DCP - 77.5 50.0 -
Light weight DCP (ASTM) 16.0 8.0 57.5 10.0

(a) Dynamic cone penetration module (b) Module close-up

Fig. 2. The developed dynamic cone penetrometer.
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Table 2. Correlation between N value and Nq value (Daniel and Howie, 2003; Oh, 2009; TxDOT, 2012)

Proposer N-Ng DCP type
Ng= 1.5 N (less than 4 m)
Iqbal H. Khan Na=1.75 N (more than 4 m) Large DCP
Tomlinson Na=0.75 N (sand & gravel) Large DCP

Na=0.92 N (chalk)
N. N. Som & S. C. Das Ng=1.5~2.0N Improvement large DCP
N4 = 1.5 N (clay)
Na=2.0 N (sand)
Muromachi Na=1.15N Improvement large DCP
Na= 1.3 N (clay, sand)
Na= 1.5 N (sandy gravel)

TxDOT Texas DCP

Morita Improvement large DCP
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Fig. 3. Correlation between N value and Ng value.



IS 2ot T2 9I5H S

SAEY

ZHUAIRY | 2Bt

BETQINT

AFAFA o1l o] 2= 2

A ESS

2015).

22 2910 L SAEY

SEALHE

(a) SPT (Standard Penetration Test)

Fig. 4. Energy efficiency measurement.
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Fig. 5. The result of energy efficiency measurement.
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Fig. 6. Correlation between N’value and Ng'value.

7|2 Ao H|a B
Aol SH1E NZETHN o] B4l dialA 7120 A P Aae] vl B g Salsld o, oA ag
< Fefet 4ot 19X QR A9 271 mEE Bl B 9kFig, 7).

80 T T 80
70 | ] 1 o | 70 |
50 + ' ] . + = ® test result 50 ® test result
.! | {,” linear regression, ) linear regression|
290 1 LA I P ] Khan 2490 1 Khan
30 | | | 4 =" | o Tomlinson 0 | —
A 7 T | |===- mpOT g —==s TeDOT
20 | , et ol __‘_,:_-'_"-’ | ———  Muromachi 20 | 4 !I A - gl = § Murormachi
{ | I e m==e== Morita P L | ===s== Morita
10 | .&.. o 1 - 10 18 s’i - - .
e L Lt~
0 o L * | | |
0 5 10 15 20 25 0 5 10 15 20 25
N N'
(a) Before correction (b) After correction

Fig. 7. Relationship with existing relational expressions.
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