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PREFACE 

 
December 2017 Issue 

 

This Issue is in two parts; Part 1 papers edited by Prof Akira Murakami as Guest Editor and Part 2 

contributed papers directly edited by In-house Editors and Prof Mounir Bouassida 

 

The first seven papers in the Issue are edited by Prof Akira Murakami as the Guest Editor and the 

subsequent papers are direct contributed ones; quite a few papers were acquired by Prof Mounir of papers 

from African continent.  

 

The first paper is on Modelling the Effects of Static Shear on the Undrained Cyclic Torsional Simple Shear 

Behaviour of Liquefiable Sand by Gabriele Chiaro, L.I. Nalin De Silva
 
and Junichi Koseki: Spanning from 

purely theoretical standpoint to practical applications, there is a particular interest to enhance understanding 

of the effects of static shear on the cyclic behavior of soil elements underneath sloped ground. To address 

this issue, two subsequent steps were undertaken in this study. First, a systematic laboratory investigation 

was carried out on Toyoura sand specimens subjected to various levels of combined static and cyclic shear 

stresses. Then, a new state-dependent cyclic model was developed. Since experimental findings have been 

exhaustively reported elsewhere, in this paper they are only briefly recalled for the benefit of 

comprehensiveness. Instead, the new model is presented in details and its performance is verified by 

simulating undrained cyclic torsional simple shear tests carried out on Toyoura sand specimens. Essentially, 

the model is built on an extended general stress-strain hyperbolic equation approach, in which the void ratio 

and stress level dependency upon non-linear stress-strain response of sand is incorporated. Besides, a novel 

empirical stress-dilatancy relationship is used to account for the effect of density on the stress ratio as well 

as to model the excess pore water pressure generation in undrained shear conditions as the mirror effect of 

volumetric change in drained shear conditions.  

 

The second paper by A. Kamura, J. Kim, T. Kawai, M. Kazama, N. Hikita and S. Konishi is on Numerical 

Study on the Design of Reinforced Soil by Vertical Micropiles. The mechanical behaviour of the reinforced 

soil by vertical micropiles was considered using the three-dimensional finite element analysis. To make 

effective use of space around the slope, soil needs to be reinforced using micropiles placed in a small area. 

The main objective of this investigation was to evaluate the mechanical influence of various micropile 

arrangements and to determine the effects of pile spacing for design purposes. Numerical simulations of 

three cases using different pile angles indicated the amount of slope displacement and the values of the 

sectional force of the micropiles differed significantly. Among the three cases, the maximum slope 

displacement was 1.7 times the minimum value. Finally, numerical simulations of three cases using different 

pile spacing was carried out to clarify the effects of pile spacing on the amount of slope displacement and 

the sectional force of the micropiles.  

 

In the third paper Soil-water Coupled Analysis of Pore Water Pressure Dissipation in Performance 

Design—Examinations of Effectiveness in Reclaimed Ground is studied by Toshihiro Nonaka, Shotaro 

Yamada, and Toshihiro Noda: Japan has a large number of reclaimed regions unimproved against 

liquefaction and countermeasures in such regions are necessary to prepare for a great earthquake. A new 

macro-element method has been proposed that involves applying the soil-water-coupled finite deformation 

analysis code GEOASIA with an inertial term, and a numerical-analysis technique has been designed that 

quantitatively evaluates the improvement effect of the pore water pressure dissipation method (PWPDM). In 

this study, PWPDM effectiveness was examined for a reclaimed ground using the proposed method. 

Detailed examinations were conducted with the intention of developing a more advanced performance 

design, without being limited to the concept of the current design code. The main findings are as follows: 1) 

the proposed analysis code enables quantitative evaluation of the improved effectiveness of PWPDM in a 
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reclaimed ground; 2) more advanced PWPDM designs are possible by not only suppressing the maximum 

excess pore water pressure to the permissible range of the current design code, but also evaluating the 

ground deformation adequately; and 3) the new macro-element method, capable of reproducing the 

phenomenon of well resistance, can evaluate the reduction in the improvement effect because of the 

degradation of drainage capability, thus making it useful for maintenance purposes such as drain clogging. 

 

In their paper (fourth one), Y. Fukumoto and S. Ohtsuka made Comparison of Sheared Granular soils: Same 

Void Ratio but Considerably Different Fabric: This paper reports a comparison of two types of sheared 

granular soil specimens, with almost the same void ratios but considerably different fabric, using the discrete 

element method in two dimensions. The specimens are prepared by applying two different methods of 

particle generation; one specimen is generated by placing the particles geometrically, while the other 

specimen is generated by placing the particles randomly. Then, computational direct shear tests are 

conducted in order to compare the yielding behaviours of the two specimens. The obtained bulk shear 

responses show different trends, even though the values for the void ratio at the initial state are almost the 

same. Toward the critical state, however, the initial differences in the stress state and the granular fabric 

gradually disappear and eventually reach almost the same state. The results reveal that not only macroscopic 

quantities, but also the contact force distribution and the angular variation in contact forces, have a unique 

critical state. In particular, the angular distribution of contact angles inside the shear band is also found to 

have a unique critical state. 

 

The fifth paper is on
 
Coupled Analysis of Navier-Stokes and Darcy Flows by the Brinkman Equations by         

S. Arimoto, K. Fujisawa and A. Murakami: Simultaneous analysis of seepage flows in porous media and 

regular flows in fluid domains has a variety of applications to practical problems. The objective of this paper 

is to present a numerical method to simulate these two different flows simultaneously and continuously, and 

to investigate the influence of the Darcy flows in porous media on the Navier-Stokes flows in the fluid 

domain. To this end, the authors have employed the Darcy-Brinkman equations, which include the 

Navier-Stokes equations and can approximately describe Darcy flows by changing the values of porosity 

and hydraulic conductivity. The solutions of the Darcy-Brinkman equations are affected by two 

dimensionless quantity, i.e., the Reynolds number, Re and the Darcy number, Da. After the procedures to 

provide stable solutions of the governing equations are explained, this paper considers the two types of 

problems involving Navier-Stokes/Darcy coupled flows and the influence of the two dimensionless 

parameters on the solutions are investigated. One is the backward-facing step flow with a porous step, and 

the other is the preferential flows in porous media. The numerical results have shown that the permeability 

of the porous step slightly affects the reattachment of the flow in the former problem, and that the shape of 

the void or cavity in porous media changes the structure of the flow in it and the Darcy number changes the 

flux into the fluid domain in the latter problem. 

 

In the sixth paper, Y. Kurimoto, Y. L. Xiong, S. Kageyama and F. Zhang presented Numerical Investigation 

on Mechanical Behaviour of Natural Barrier in Geological Repository of High-Level Radioactive Waste.    

It is commonly known that geological repository is regarded as the most practical way of permanent disposal 

of high-level radioactive waste (HLW). Yet, there are some engineering problems needed to be solved before 

its practical application. In geological repository, one of the most important factors is the 

thermo-hydraulic-mechanical (THM) behaviour of natural barrier. The aim of this paper is to investigate the 

influence of temperature on the deformation and the strength of host rocks, such as the soft sedimentary rock, 

with some element tests and the numerical simulations with a program of FEM named as SOFT based on a 

thermo-elasto-viscoplastic constitutive model. 

 

Trihanyndio Rendy Satrya, Ria Asih Aryani Soemitro, Toshifumi Mukunoki and Indarto are the authors of 

the seventh paper and the last one assembled by the guest editor on Change of Soil Properties in the 

Bengawan Solo River Embankment due to Drying–Wetting Cycles. This paper studies the behaviour of 

Bengawan Solo River embankment soil properties for both in-situ and laboratory conditions. In the 

laboratory, series of cyclic drying and wetting tests were carried out to clarify the changes of in-situ soil 

properties over time since the soil had been initially compacted. Maximum dry density from Standard 

Proctor test was applied as initial compacted condition. Three cycles of drying and wetting were used to 

represent three cycles of dry and rainy seasons. The in-situ soil investigation was carried out during seasons. 
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The results show that the investigated in-situ soil properties were in good agreement with the laboratory test 

results at the 2nd and 3rd cycles. It denotes that these numbers of cycles are required to achieve the similar 

condition as in-situ soil. In addition, by observing the rate of change in soil properties, it was possible to 

trace back the construction time of the river embankment. 
 

The eighth paper and the rest are from direct contribution. The eighth paper is on Soft Ground Improvement 

at the Rampal Coal Based Power Plant Connecting Road Project in Bangladesh by Sudipta Chakraborty, 

Ripon Hore, Fahim Ahmed and M. A. Ansary. Preloading with vertical sand drain (VSD) is presented as a 

soil improvement method in this paper. The work is based on a real life road (4 lane and 2 slow moving 

lanes) construction project carried out in Rampal sub-district of Bagerhat, Khulna, Bangladesh. The 

construction sequences and the basic design example of VSD for embankment works on very soft clay soil 

are discussed in this paper. This paper presents soft ground improvement using VSD including VSD 

installation, preloading techniques, settlement and stability, design calculation, observational method and 

analysis of monitoring data. No extra load has been used; preloading has been carried out with the 

self-weight of road in combination with fill embankment. Soil treated with VSD, has resulted in 

improvement of soil settlement. 
 

The ninth paper by Badee Alshameri , Aziman Madun and Ismail Bakar is entitled Assessment on the Effect 

of Fine Content and Moisture Content Towards Shear Strength. The shear strength τ, shear modulus G, 

friction angle ∅, and cohesion c are remarkable design parameters in the geotechnical and civil projects. 

These design parameters were affected by several factors. In this paper, the fine content and moisture 

content factors will be evaluated. Numerous compacted sand-kaolin samples were test through the direct 

shear box test (by using shear rate equals to 1 mm/min, the samples dimension equals to 100 × 100 mm) to 

assess the effect of these factors. The results show interface between both effects of fine content and 

moisture content towards the shear strength parameters. According to the results; (1) there is no significant 

effect on shear strength parameters at low portions of fine content FC and moisture content w, (2) at higher 

portion of FC and w, bot FC and w show different relationships with shear strength parameters, (3) both 

relative high shear rate and low applied stress lead to present high value of friction angle (4) compact the 

soil mixtures with same compaction effort and different fine and moisture content lead to change the soil 

structure and void ratio thus produce regressive relationship between the friction angle toward density. 

 

Dipendra Gautam, Hemchandra Chaulagain, Hugo Rodrigues and Hem Raj Shahi in the tenth paper worked 

on Ground Response Based Preliminary Microzonation of Kathmandu Valley. This paper analyzes spatially 

selected 286 deep borehole logs reaching up to the bedrock are and the results are presented in terms of 

amplification factor, ground acceleration and predominant period. The peak ground acceleration (PGA) is 

estimated to be 0.10 and 0.50 g indicating strong influence of nonlinearity in particular areas of Kathmandu 

valley wherein de-amplification is observed. The peak spectral acceleration is found to be varying between 

0.30 to 1.75 g for the study area and soil predominant period is estimated in the range of 0.7 to 5 sec. 

Preliminary microzonation maps for PGA and soil predominant period are prepared and presented in this 

paper. Comparisons and interpretations on the basis of 1934 and 2015 earthquakes are presented in terms of 

damage scenario.  
 

In the eleventh paper, V. Oderah and D. Kalumba investigated on the Use of Sugarcane Bagasse for Soil 

Reinforcement in Geotechnical Applications. The global initiative of minimizing the generation of waste 

materials, and the reduction of the environmental footprint of industrial processes has impelled the 

innovation into their use in geotechnical applications. Use of these materials in this manner, especially as 

soil reinforcements, could help solve the drudgery and secondary snags of disposing of the materials. This 

study therefore aimed at investigating the effects of sugarcane bagasse reinforcement on selected South 

African soils as well as the drawbacks of environmental conditions on the composite formed. Different types 

of sugarcane bagasse were utilised in evaluating their effect on the shear strength characteristics of the 

composite. The results indicated a higher improvement in the angle of internal friction in finely grained soil 

compared to coarsely grained soil. Saturation of the composite in water insignificantly reduced the strength 

characteristics beyond 2 days. In addition, an increase in shear characteristics depended on fineness of the 

soil, bagasse type and content, and on the vertical load. 
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The twelfth paper as described by S. Daoud, I. Said, S. Ennour and M. Bouassida on Quasi-Static Numerical 

Modelling of an Ore Carrier Hold: The problems associated with ore carriers’ incidents, have preoccupied 

international organizations and many research laboratories which have been mobilised to identify the causes 

and seek for the solutions. The cargo liquefaction is considered to be the major cause of ore carriers’ 

capsizing. The final aim of this research is to establish a new test procedure for evaluating the shear strength 

of loaded ore in view of its liquefaction prevention. First, a brief review is presented about the possible 

origins of cargo instability and examines the stress distribution by means of a quasi-static numerical 

modelling. Second, an assessment of the shear ratio variation, in terms of the hold inclination is established. 

According to this analysis, at a 15° hold inclination, the maximum shear ratio is less than 0.2 in all pile areas 

except under the residual slopes and at the surface that are assumed to be the most vulnerable parts. 

 

The thirteenth paper is on Shear Strength of an Expansive Overconsolidated Clay Treated with Hydraulic 

Binders by A. Mahamedi and M. Khemissa: This paper presents and analyzes the results of a series of 

identification, compaction and direct shear tests performed in accordance with the Algerian standards on an 

expansive overconsolidated clay treated with locally manufactured hydraulic binders (composed Portland 

cement and extinct lime). This clay comes from the urban site of Sidi-Hadjrès city (wilaya of M'sila, 

Algeria), where significant damages frequently appear in the road infrastructures, roadway systems and 

various networks and in civil and industrial light structures. Tests results show that the geotechnical 

parameters values deduced from these tests are concordant and confirm the shear strength improvement of 

this natural clay treated with cement or lime and compacted under the optimum Proctor conditions. 

However, contrary to its mineralogical characteristics which do not seem to be affected by the treatment, this 

expansive natural clay is characterized by as well drained as undrained shear strength sensitive to stabilizer 

content; the best performances are obtained for a treatment corresponding to 8% cement or lime content. 

 

The fourteenth paper is on Numerical Modelling of Retaining Wall Resting on Expansive Soil by Bushra 

Suhale Al-Busoda
 
, Safa Hussain Abid Awn, & Hassan Obaid Abbase

 : To model the behavior of expansive 

soil, it seems necessary to move towards elastoplastic models that have been used for different types of 

clays. Hardening soil model is chosen in this study.  Retaining walls rested on expansive soils are subjected 

to uplift and lateral forces due to soil swelling. More importantly, the swelling in expansive soil tends to 

cause additional lateral pressure on wall that caused deformations and bending. Various pattern types of 

helical piles are used to reduce the vertical and lateral   movement of retaining wall constructed on 

expansive soil. The backfill soil beyond retaining wall is affected by swelling of expansive soil that caused 

additional lateral earth pressure on the wall of retaining wall. This study showed that the use of inclined 

helical piles beside vertical helical piles under the base of retaining wall decreased vertical movement 94% 

and lateral movement 70% for ratio of length of helical pile to depth of expansive soil (L/H) equal to 3.2.  

In general, the presence of helical piles below retaining wall resisted and controlled the vertical movement 

but do not control lateral movement except the case of using inclined helical piles. 

N. M. Alsanabani, T. O. AL-Refeai, and A. O. Alshenawy in the fifteenth paper is on Simplified Method for 

Designing Piled Raft Foundation in Sandy Soils: The main purpose of this study is to develop a simplified 

method for computing the load carried by piles, and settlement of piled raft based on the characteristics of an 

unpiled raft, pile group, and soil. These are important criteria for preliminary piled raft design. Based on the 

results obtained from finite element analysis, simplified formulas and curves are generated for different 

conditions of sand and different pile spacing. These formulas and curves contain the stiffness ratio and 

efficiency factor of the unpiled raft and pile groups. The results of the proposed method were validated using 

the Poulos–Davis–Randolph method.  
 

The sixteenth paper by Ramkrishnan R., Karthik V., Mukund S. Unnithan, Kiran Balaji R., Athul Vinu M., Anju 

Venugopalan is on Stabilization of Seepage Induced Soil Mass Movements using Sand Drains: Rising 

groundwater levels increases the pore water pressure in the soil slopes, acting as a triggering factor for 

landslides. By installing sand drains (horizontal or vertical) along the slope, the groundwater level can be 

lowered below the critical level, reducing the pore water pressure and also the probability of slope failure 
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significantly. In this study, laboratory-scale soil slopes of varying geometry were modelled in a tank and 

constant inflow was provided to simulate groundwater flow. With and without loading, the critical phreatic 

levels for the various slopes were determined. Vertical sand drains were then installed along the slope and the 

tests were repeated for a fixed duration. It was found that the slopes did not fail and remained stable for a 

longer time period, even with increase of groundwater flow. Hence it was concluded that sand drains are a 

feasible slope stabilization technique even on slopes subjected to static loading. 

 

The seventeenth paper is on Experimental Study on the Durability of Soil-Cement Columns in Coastal Areas 

by Pham Van Ngoc, Brett Turner, Jinsong Huang and Richard Kelly: Deep soil mixing is one of the most 

commonly used ground improvement techniques. With high sulphate content in soil and seawater, stabilized 

soil in coastal areas can deteriorate in strength due to sulphate attack. In this research, the degradation in 

strength of cement treated soil exposed to synthetic seawater is measured by uniaxial compression and 

needle penetration testing. Three exposure conditions, namely 100% seawater, 200% seawater and in sealed 

condition (control samples), were used to measure the deterioration level due to the effect of sulphate. In 

addition, the extent of the portlandite consumption was also measured by Thermo-gravimetric Analysis 

which reflects the calcium distribution in the soil-cement columns. The test results show that the strength 

deterioration occurs deeper and faster in higher seawater environments. Furthermore, when in contact with 

increasing sulphate concentration, the strength deterioration shows a close relation with calcium distribution. 

 

The eighteenth paper is by Wei Xiaoming ,Li Changhong ,Zhou Xiaolong ,Hu Baowen  & Li Wanling on 

The Change Laws of Strength and Selection of Cement-sand Ratio of Cemented Backfill: Lilou Iron Mine is 

the largest domestic underground backfill mining and uses advanced whole tailings cemented filling process 

system. For the backfill, both the change law of strength development and the cement-sand ratio are 

important considerations for design. A differentiation analysis was performed of the strength of laboratory 

test blocks at the age of 28d and in situ cemented backfill samples. When the filling slurry concentration was 

72% and cement-sand ratio was 1:4, the in situ coring strength was 2.98 MPa higher than that of 

laboratory-cured specimens; when the slurry concentration was 68% and cement-sand ratios were 1:4, 1:6 

and 1:8, the in situ coring strength was 1.68MPa, 2.33 MPa and 1.44 MPa higher than that of 

laboratory-cured specimens. With an increase of filling height, the change laws has been explored of 

downward parabola in conditions that the strength difference is consistent with the bulk density difference of 

the cemented backfill. The stress of cemented backfill with different ratios were calculated and analyzed on 

the basis of ANSYS numerical simulation and similar filling mines. According to the position of stress 

concentration and change law of strength difference, this paper proposes an design scheme for high-stage 

cemented backfill with ratio parameters at different heights. 

 

The last paper of this issue is nineteenth by T.C. Ekneligoda, L.-T. Yang, D. Wanatowski, A.M. Marshall1, 

and L.R. Stace on Numerical modelling of Ground Subsidence at an Underground Coal Gasification Site. A 

detailed numerical modelling study was carried out by the authors to represent geotechnical aspects of the 

Wieczorek underground coal gasification (UCG) site in Poland. A coupled thermos-mechanical numerical 

model was created to represent a single coal burning panel. The coal burning process was simulated by 

modifying the energy balance equation with an additional term related to the calorific value of coal as a 

source. Temperature dependent material properties were assigned to the coupled thermal-mechanical model 

according to published data. In the model, the burning zone spread about 7.5m laterally after 20 days of 

burning. Results from the coupled model were used to gauge a worst-case scenario in terms of the potential 

size of a formed cavity. This data was used within a less computationally expensive mechanical-only 

numerical model in order to evaluate the ground subsidence caused by the worst-case scenario for single and 

multiple UCG burning panels. The single panel burning resulted in 23mm of ground subsidence at the top of 

the model after long term coal burning. The ground subsidence measured at the top of the model, at the 

centre point of the gasification arrangement, was approximately 72mm when five panels were burnt with an 

edge to edge panel distance of 5m; this was increased to 85mm for seven panels. 
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December 2017: Papers by Guest Editor Akira Murakami & Contributed Papers  

  
Edited by:  

Akira Murakami, San Shyan Lin & Mounir Bouassida 

 

 

 

Akira Murakami 
 

 

Prof. Akira Murakami received his BS (1978) at the Agricultural Engineering Department; MS (1980) at 

the Civil Engineering Department and Dr. Agr. (1991) from Kyoto University (KU), respectively. In 1982, 

he became an assistant professor at the Agricultural Engineering Department of KU, and was promoted to an 

associate professor of KU in 1994. He moved to the Graduate School of Environmental Science of Okayama 

University with a promotion to full professor in 1999. After joining Okayama University for just 10 years, 

he moved back to a full professor of KU in 2009. He has served as the Vice President of the Japanese 

Geotechnical Society (JGS), the Board Member of the Japanese Society of Irrigation, Drainage and Rural 

Engineering (JSIDRE), and the International Association for Computer Methods and Advances in 

Geomechanics (IACMAG), and also serves as a core member of TC103 of ISSMGE and a member of the 

Multidisciplinary International Society on Inverse Problems in Science and Engineering. He had acted as the 

Secretary of TC34 of ISSMGE for two terms and delivered a general report of ‘Numerical Methods’ at 

16ICSMGE held in Osaka. He is the recipient of the Japanese Society of Civil Engineering (JSCE) Paper 

Award (1996), the JSIDRE Sawada Prize (2007), the JGS Best Accomplishment Award (2008), the JSIDRE 

Best Paper Award (2010), the JGS Paper Award (2011, 2013) and is a Fellow of JSCE. His research 

interests include the data assimilation, inverse problem, finite element methods, mesh free methods, and 

DEM in geomechanics. 
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San-Shyan Lin 
 

 

Prof. San-Shyan Lin graduated from Chung Yuan University with a BSCE degree in 1981. He then obtained 

his master degree from Utah State University, Logan, Utah in 1985 and his PhD from Washington University 

in St. Louis, Missouri in 1992. Before his teaching career at university, Dr. Lin served as an engineer at 

Taiwan Area National Expressway Engineering Bureau between1992 to1994. Dr. Lin has been serving at 

Department of Harbor and River Engineering (DHRE) of National Taiwan Ocean University (NTOU) since 

1994. He was promoted as a full professor in 2000. Thereafter, he took some university duties by serving as 

the secretary-general at office of the secretariat between 2001 and 2003; the chairman of DHRE between 2005 

and 2006; the acting dean of college of engineering in 2007 and the vice president of NTOU between 2006 and 

2012. 

 

Prof. Lin served as a committee member of committee A2K03-Foundations of Bridges and Other Structures of 

TRB, USA between 1995 and 2004. Currently, he is still serving as a committee member of TC-212 and 

ATC-1 of ISSMGE and as an editorial board member of four international journals. In addition, Dr. Lin also 

served as the president of Taiwan Geotechnical Society (2011-2013); Chairman of International 

Geosynthetics Society- West Pacific Regional Chapter (2002-2004); CEO of Sino-Geotechnics Foundation 

(2011-2014) etc. Dr. Lin received the distinguished alumnus award from Chung Yuan University in 2009 and 

the distinguish Engineering Professor Award from Taiwan Pavement Engineering Society in 2011. Prof. Lin’s 

research and practical experiences have been dealt with deep foundations and geosynthetics.    
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Mounir Bouassida 
 

 

Mounir Bouassida is a professor of civil engineering at the National Engineering School of Tunis (ENIT) 

of the University of Tunis El Manar where he earned his B.S., M.S., Ph.D., and doctorate of sciences 

diplomas, all in civil engineering. He is the director of the Research Laboratory in Geotechnical Engineering 

and has supervised 16 Ph.D. and 29 Master of science graduates. His research focuses on soil improvement 

techniques and behavior of soft clays. Dr. Bouassida is the (co)author of 87 papers in refereed international 

journals; 130 papers, including 20 keynote lectures; and three books. He is a member of the editorial 

committees of journals Ground Improvement (ICE), Geotechnical Geological Engineering, Infrastructure 

Innovative Solutions, and International Journal of Geomechanics (ASCE).  He is also an active reviewer in 

several international journals. As a 2006 Fulbright scholar, Bouassida elaborated a novel methodology for 

the design of foundations on reinforced soil by columns. He was awarded the 2006 S. Prakash Prize for 

Excellence in the practice of geotechnical engineering. In 2008, Bouassida launched a Tunisian consulting 

office in geotechnical engineering, SIMPRO. He is a co-developer of the software Columns 1.01 used for 
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