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ABSTRACT

The screw driving sounding (SDS) test is a new approach for shallow foundation sites such as road, school, mosque and housing
projects. SDS test not just quick, but low cost and does not need experienced person to operate. By using the Industrial Revolution
4.0 (IR 4.0) innovation through automation during testing and using the cloud technology computing to process the information
collected at the site, quality data are ensured. In this study, 33 sites were tested but results from Presint 9, Putrajaya site are
presented in this paper. The correlation between SDS with Mackintosh Probe Test (MPT) value was made based on the correlation
between energy obtained at 250 mm penetration (E0.25) and M value for soils at the sites. Results from Presint 9 site are compared
with the MPT acquired from the previous soil investigation. The coefficient of determination, R2 = 0.4851 for Presint 9 site from the
SDS test results are highly correlated with MPT test results. This discovery shows that the SDS test has great potential in soil
investigation work in Malaysia with the advantage of IR 4.0 technology.
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1. Introduction

In Malaysia, conventional testing method such as the Mackintosh Probe test (MPT) or JKR Probe
is widely implemented in the residual soils [1]. MPT is usually carried out for shallow soil investigation
[2]. It is used to determine the bearing capacity of soil up to 18 m [3]. From MPT, the MPT-M value
will be obtained. There are several limitations of MPT in engineering soil investigation such as is not
suitable to be used in hard or gravelly soils or cobbles. This is due to its relatively low energy hammer
used to drive the probe into the ground [4]. Besides that, MPT also faces disadvantages of human
error due to miscalculation during conducting the test as well as the friction effect [5].
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The Screw Driving Sounding (SDS) test, is the ground investigation method which has been
developed in Japan and used widely for residential house construction and to investigate soft ground
usually up to 15 m depth, having the SPT-N values of between 0 and 15 (0 <N = 15)[6]. It involves
continuous drilling by a machine while continuously measuring the required torque, load, speed of
penetration and rod friction. This process of data collection is done automatically as mention by [7].
Moreover, the screw driving sounding test is a faster, simpler procedure and low cost test compare
to the standard penetration test (SPT) and other in-situ tests [8].

By analyzing the acquired data at each step, this method can estimate N value and the soil profile
of the soil. It also can give an estimation of the soil profile align with the depth of machine penetration
[9]. This had been proven for soils in Japan and New Zealand where SDS was able to classify soil types
by the study of [10-12] for Japan soil and [13-14] for New Zealand soil.

However, it is vital to prove that SDS technique is effective as well as can provide an accurate
reading regarding the soil characteristics, soil type and soil profile which previously have been
identified by Standard Penetration Test (SPT) methods. In this study, the development of the
correlation between properties of soils in Malaysia obtained from the MPT, with the results obtained
using SDS tests

2. Materials and Methods
2.1. SDS Equipment

The SDS equipment being used in this research is the same equipment already lent to UTM
through the MoA signed on 1° January 2017 with the Japan Home Sheild (JHS). The equipment is
currently placed at the Malaysia-Japan International Institute of Technology, UTM Kuala Lumpur. The
person in-charge of SDS equipment is Prof. Dr. Aminaton Marto assisted by Mr. Muhammad Islah
Sulaiman. The SDS test equipment comprised of many parts as illustrated in Figure 1 and show clearly
in the manual [15]. However, the equipment supplied to UTM sits on top of a crawler to make it easy
for the equipment to be moved around to and within the test site. Figure 2 shows the photo of SDS
equipment used in this research.
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Fig. 1. Parts of Screw Driving Sounding Test Equipment [15]
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Fig. 2. Photos of SDS test equipment at Presint 9 site

2.2. Site Investigation Report

Existing site investigation (SI) methods referred to the normal conventional borehole drilling with
Standard Penetration Test (SPT), and the Mackintosh Probe test (MPT) results. The conventional
borehole drilling and MPT results for various sites had been obtained from the Public Works
Department (JKR) (or other organisation where necessary) responsible for the chosen sites first
through respective SI Reports, before SDS tests were carried out. Wherever possible, the sites were
chosen based on the SI work that had been carried out within the last six months and no earthwork
had been started at the site.

2.3. Screw Driving Sounding (SDS) Test

For the chosen MPT point, SDS test was also carried out at one (1) point between 0.5 to 2m from
the MPT point. Upon checking with MPT results and if it is found that there is so much different with
the trend, the second SDS test shall be carried out. The depth of SDS test was between 8 to 10m
depth (but might extend up to 18 m) unless the machine stopped at much shallower depth as it
encountered rock or boulders, or hard soils.

3. Results
3.1. Correlation between SDS and MPT test

In order to determine whether there is a good correlation between both tests, a relationship
between Eo2s and MPT-M was done. The correlation between SDS with MPT-M value was made
based on the correlation between energy obtained at 250 mm penetration (E0.25) and N value for
soils at the sites. It was carried out using linear regression with E0.25 obtained through three different
approaches; Average 2 (A2), Average 3 (A3) and Single data (SD). The SDS approach compared MPT
data at depth of 0.3m with SDS data at 0.5m depth as shown in Figure 3. For the A2, average of two
subsequent 25cm depth (0.25m and 0.5m) of SDS data was used to compare with SPT value at 0.3m
depth. For the A3, the SPT data was compared with average of three subsequent SDS data points:
the data at 0.25m, 0.5m and 0.75m.
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Fig. 3. Relationship between measurement position of MPT and SDS

Results from Presint 9 site in Putrajaya are compared with the MPT logs acquired from the
previous soil investigation. From Figure 4, it shows the correlation between Eq s obtained from SDS
test and MPT-N value for this particular site. The best R? for correlation between both tests is 0.4851
with an R value of 0.697. This shows that 69.7% of Eo2s is dependent on MPT-M. Thus, this is
considered a good correlation which is more than 50%. The equation for this correlation could be
seen below:

Eozs = 0.0057 MMPT (3.1)

Eq25= 0.0057MPT-M

Eq.25 = 0.0063MPT-M

Fig. 3. Correlation for Average 2, Average 3 and Single data between E0.25 with MPT-M value for

Putrajaya site
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4. Conclusions

The correlation between SDS test data and the Mackintosh Probe test (MPT) data also had been
established by correlating EQ.25 with MPT-M or MMPT. The attempt to correlate SDS and MPT tests
can be considered successful. E0.25 also correlates linearly with MPT-M.
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