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Abstract. In the past, most of the soil electrical resistivity charts were- developed based on stand-alone 
gwmaterial classification with minimal contribution to its relationship to some of geotechnical 
parameters. Furthermore, thevahies cited a very wide range of resistivity with sometimes overlapping 
values and having little significance to specific soil condition. As a result, it created some ambiguities 
during the interpretation of observations which were traditionally based an qiulitative anomaly 
judgments of experts and experienced people. Hence, this study presents soil resistivity values based 
on laboratory experiment with a view to predict the soil moisture content and density in loose and 
dense soils. This study used a soil box and a resistivity meter to test a clayey silt sail, increasing its 
water usage from 1-3% based 0x1 1500 gram of dry soil. All the moisture contents and density data 
were observed concurrently with 25 electrical soil resistance observations being made on the soil All 
testing and formula used were In accordance with that specfied in BS1377 (1990). It was apparent 
that the sail resistivity value was Merent under loose (L) and c~mpact (G)  condition with moisture 
content (w) and density (pbUu) correlations being established as follows; (C - 2.591 p4.0177 pbun; 

-0.268 2-  = -0.111 In@) + 1.7605, w i ~ )  = 109.98p , and wee) = 121.88p-0.3" with determination 
coefficients, R~ that ranged between 0.69 - 0.89. This research therefore contributes a means of 
prechcting these geotmh~ica.1 parameters by related persons such as geophysicist, engineers and 
geologist who use these resistivity techniques in ground exploration. 

Gx~und investigation (GI) is a process involving exploration, sampling a d  testing within the realms 
of Site Investigttion (SI). Conventional ground investigation 1s performed by drilling exploration and 
some problems are faced when working at diPGcuit construction sites. With the increasingly limited 
land availability, construction industy is urged to develop many structures in difficult sites such as 
those with hiHy terrain area or conversely swampy area. As a consequence, some problems arise such 
as mobilization of equipment and their o p e d o n  due to them being bulky and heavy machinery as 
hose commonly used for ground exploration purposes. As reported by fl], convmtional SI 
experiences difficulties in steep and hilly terrain, swampy areas, coastal regions and complex 
geomaterial areas which need to be investigated. 
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Figure 4. Diagram of soil particles and air with water before (left) and after (right) compztction effort 

CONCLUSION 

The laborsttory experiment of soij bm resistivity t d  under loose and compaction effort was 
successfull4y being @omd spmifically on Clayey SILT soil. The soil dwtsicai resistivity was 
greatly duenced  by the presence of water and pososrty which related to the loose and compaction 
- e w m f  mikektrrCal-resktivityto moisture c o n ~ ~ t y  was estabbshedr 
The establishment of iabarat~ry gwphysid and geotehiml tests was strongly applicable to predict 
the basic geoteckniwl properties with particular reference to moisture content and density. 

This work was financially slipported by the Universiti Tun Hussein Onn Malaysia and Universi-ti 
Sains Malaysia. Mmy thank m due to dl supervisors and research members for their tremendous 
guidance and cooperation. 

[ I )  R Khatri, V.K. Shrivastava and R. Chandstk 201 1. Correlation Between Vertical Electric 
Sounding and Conventional Methods of Geotechnical Sik Investigation. Jn#emtionl ,Jouml 
ozfAdvanced E~gi'neeving Sciences and Technod~gies, 4,042 - 053. 

[2] C .  Liu, 3.B. Evett: Saj/s and Formdation (Pearson International, Singapore 2008). 

131 A. Godio, C. Strobbia and G. De Bacw 2006. Geophysical characterisation of a rockslide in an 
alpine region. Engi~teeri~g Geology, 83, 2006: 273-286. 

147 P. Cosenza, E. Marmet, F. Rejib, Y. 3m Cui, A. Tabbagh and Y. Cbrlery 2006. Conelatiow 
between geotechmical and electrical data: A case study at G;lrchy in Fmce. Jorimal cflAppIied 
Geophysics, 60,165- 1 78. 

[5] H.J. Mauriesch, W. Seiberl, R Arndt, A. Rurner, K. Schneiderbauer and G.P. Sendlhofer 2000. 
Geophysical investigations of large landslides in the Carnic Region of Southern Austria. 
Engineering Geology, 56: pp, 373-388. 

[6] C.RI. Clayton, M.G. Mrttthews and N.E. Sirnoris: Site Inve~~tigatioiz (Blackwell Science Ltd, UK 
1995). 

[7] R.C. Benson, L. Yuhr and RD. Kaufxnann 2003. Some Considerations for Selection and 
Successful Application of Surface Geophysical Methods, f i e  3rd International Conference on 
Applied Geophysics. Orlando, Fbrida. 




