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Upper bound seismic limit analysis of geosynthetic-reinforced
unsaturated soil walls

H. Alhajj Chehade a,b, D. Dias c,d,∗, M. Sadek b, O. Jenck a, F. Hage Chehade b

a Univ. Grenoble Alpes, CNRS, Grenoble INP**, 3SR, 38000, Grenoble, France
b Lebanese University, Doctoral School of Sciences and Technologies, Beirut, Lebanon
c Hefei University of Technology, School of Automotive and Transportation Engineering,

Hefei, China
d Antea Group, Antony, France

Abstract: The assessment of the internal stability of geosynthetic-reinforced earth retaining
walls has historically been investigated in previous studies assuming dry backfills. However,
the majority of the failures of these structures are caused by the water presence. The studies
including the water presence in the backfill are scarce and often consider saturated backfills.
In reality, most soils are unsaturated in nature and the matric suction plays an important role
in the wall's stability. This paper investigates the internal seismic stability of
geosynthetic-reinforced unsaturated earth retaining walls. The groundwater level can be
located at any reinforced backfill depth. Several nonlinear equations relating the unsaturated
soil shear strength to the matric suction and different backfill type of soils are considered in
this study. The log -spiral failure mechanism generated by the point-to-point method is
considered. The upper-bound theorem of the limit analysis is used to evaluate the strength
required to maintain the reinforced soil walls stability and the seismic loading are represented
by the pseudo-dynamic approach. A parametric study showed that the required reinforcement
strength is influenced by several parameters such as the soil friction angle, the horizontal
seismic coefficient, the water table level, the matric suction distribution as well as the soil
types and the unsaturated soils shear strength.
Keywords: Geosynthetics; Unsaturated soil; Earth retaining wall; Limit analysis;
Pseudo-dynamic; Discretization
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Laboratory investigation of the behavior of a geosynthetic encased
stone column in sand under cyclic loading

Chungsik Yoo ∗, Qaisar Abbas
School of Civil, Architectural Engrg. and Landscape Architecture, Sungkyunkwan University,

2066 Seoboo-Ro, Jan-An Gu, Suwon, Kyong-Gi Do, 16419, Republic of Korea

Abstract: This paper presents the results of a laboratory investigation into the behavior of a
geosynthetic encased stone column (GESC) installed in sand under cyclic loading using a
reduced-scale model. A number of test variables were considered, such as the geosynthetic
encasement stiffness and the cyclic loading characteristics, including loading frequency and
amplitude. The results indicate among other things that the overall benefit of the encasement
to the performance of the stone column is greater under cyclic loading than under static
loading. It is shown that the degree of load transfer to the column becomes smaller when
subjected to cyclic loading than under static loading, leading to a 25% decreased stress
concentration ratio. The encasement is found to be more effective in improving the stone
column performance when subjected to lower frequency and/or smaller amplitude loading.
The lateral bulging zone of the GESC under cyclic loading tends to extend beyond the
reported critical encasement length for an isolated static loading case, and therefore full
encasement is recommended. Practical implications of the findings are discussed in detail.
Keywords: Geosynthetics; Stone column; Loose sand; Cyclic loading; Reduced-scale model
test
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Effect of aspect ratio of footing on behavior of two closely-spaced
footings on geogrid-reinforced sand

Subinay Saha Roy a,b, Kousik Deb b,∗

a Faculty of Technology, Uttar Banga Krishi Viswavidyalaya, Cooch Behar, 736165, India
b Department of Civil Engineering, Indian Institute of Technology Kharagpur, Kharagpur,

721302, India

Abstract: This paper presents the results of laboratory model tests carried out on two
closely-spaced interfering footings resting on the surface of geogrid-reinforced and
unreinforced sand bed. The effect of aspect ratio (or shape) of the footing on interference
behavior is studied by adopting three pairs of model footings of different sizes. The length (ID)
to width (B) ratio (i.e., aspect ratio) of the footings is varied from 1.0 to 2.0. The effects of
single layer of geogrid on footing interference and bearing capacity improvement are
investigated. The optimum depth of the geogrid layer for both interfering and isolated
footings is found to be one-third of the footing width and it is not dependent on the aspect
ratio of the footing. The optimum spacing between the interfering footings is found to be 1.5
times the width of the footing. Lower efficiency factor is observed for interfering footings
resting on the reinforced sand compared to the unreinforced sand. Higher bearing capacity
ratio (BCR) is observed for isolated footing than that of interfering footings when BCR is
measured based on ultimate bearing capacity values of reinforced and unreinforced cases and
BCR value increases as the aspect ratio of the footing increases.
Keywords: Geosynthetics; Aspect ratio; Bearing capacity ratio; Efficiency factor; Footing
interference; Sand
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Geomembrane factory and field thermally welded seams
comparison

T.D. Stark a,∗, M.A. Hernandez b, D.S. Rohe c

a Professor of Civil and Environmental Engineering, 2217 Newmark Civil Engineering
Laboratory, University of Illinois, 205 N. Mathews Ave., Urbana, IL, 61801, USA

b Staff Engineer, Langan Incorporated, Denver, Colorado
c Environmental Protection, Inc., 1567 W. South Airport Rd., Traverse City, MI, 49686, USA

Abstract: This technical paper presents a unique comparison of geomembrane factory and
field welded thermal seams for a large off-stream water reservoir project. The results of the
comparison show that factory welded seams exhibit higher seam peel and shear strengths at
yield, less variability, and more consistency than field welded thermal seams. In particular,
the results show that factory seams are about 10% stronger than field seams in shear and
about 9% stronger in peel strength at yield. More importantly, this resulted in 1 00% of the
factory welded seams passing the project seam strength requirements even though the factory
welding speed was 1.1-1 .6 times faster than the field welding speed. Conversely, about 25%
of the field welded seams did not pass the initial specified field seam shear strength
requirement, which caused significant delays, scheduling, and other construction issues. As a
result, the field seam shear strength requirement was reduced from 9.6 kN/m to 8.2 kN/m to
increase the number of field seams that achieved project requirements. Because the
geomembrane was primarily factory fabricated, there were about 78% less field seams on this
project than if the geomembrane was entirely field fabricated.
Keywords: Geosynthetics; Geomembranes; Thermal welding; Seam strength; Seam quality
control; Factory welding; Polypropylene geomembrane
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Geosynthetic-stabilized flexible pavements: Solution derivation
and mechanistic-empirical analysis

Xiaohui Sun a, Jie Han b, Jianbo Fei a,∗Jun Guo c, Wuyu Zhang d

a The Underground Polis Academy of Shenzhen University, College of Civil and
Transportation Engineering, Shenzhen University, Shenzhen, Guangdong Province,

518048,
China

b Department of Civil, Environmental, and Architectural Engineering, The University of
Kansas, Lawrence, KS, 66045, USA

c College of Civil and Transportation Engineering, Shenzhen University, Shenzhen,
Guangdong Province, 518048, China

d College of Civil Engineering, Qinghai University, Xining, Qinghai Province, 810016, China

Abstract: Geosynthetics have been widely applied in flexible pavements for decades.
However, the mechanistic-empirical analytical approach for geosynthetic-stabilized flexible
pavements based on the elastic solution derived from the layered elastic theory has not been
established. In this study, the solution for a typical three-layer geosynthetic-stabilized flexible
pavement was derived according to the layered elastic theory. In the derivation, lateral
restraint and tensioned membrane effect of geosynthetics quantified in terms of layer
permanent deformations were considered at the interface as a continuity condition. The
derived solution was then incorporated into the mechanistic-empirical approach for the
calculation of pavement rutting and fatigue cracking. The result indicates that the solution
derived in this study is capable of analyzing the geosynthetic-stabilized three-layer flexible
pavement. The pavement elastic responses calculated using the solution obtained in this study
are in line with those by the previously established solutions in the literature. The rut depths
estimated using the proposed solution reasonably match those measured in the previous study.
For rut reduction, the geosynthetic placed underneath the base layer is more effective. For the
tensile strain relief at the bottom of the asphalt layer, the geosynthetic placed at the bottom of
the asphalt shows more benefit.
Keywords: Geosynthetics; Flexible pavement; Mechanistic-empirical; Elastic solution;
MEPDG
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Oxidative lifetime prediction of a polypropylene woven geotextile
by applying high temperature and moderately increased oxygen

pressure

Sebastian Hausmann, Helmut Zanzinger ∗, Anja Armani
SKZ - German Plastics Center, Germany

Abstract: Resistance to oxidation of a polypropylene (PP) woven geotextile was determined
by performing and evaluating various high-pressure autoclave tests (HPAT). Unlike that
proposed in the corresponding ISO standard and the majority of HPAT studies published,
tests were performed at slightly elevated oxygen pressures (Po2) of up to 500 kPa.
Extrapolations were carried out with regard to temperature and oxygen (partial) pressure. The
times-till-failure results obtained indicate an Arrhenius dependency with respect to
temperature (T) and a reciprocal dependency with respect to oxygen pressure. The
relationship found between time-till-failure/service life and the two acceleration factors (T
and Po2) is not an empirical one but is based on chemical reactions according to the basic
autoxidation scheme. Since the oxygen pressure was monitored in the autoclave during the
tests it was possible to directly determine the oxygen consumption rate and not just indirectly
as is common practice via the determination of mechanical/physical properties. Furthermore
an accelerated oven test was performed and time-till-failure results from both methods were
compared.
Keywords: Geosynthetics; Oxidation; HPAT; Autoclave; Service life
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Effects of pressurizing timing on air booster vacuum consolidation
of dredged slurry

Rila Anda a, Hongtao Fu a,b,c, Jun Wang a,b,c,∗, Huayang Lei d,e, Xiuqing Hu a, Qiang Ye a,
Yuanqiang Cai f,g, Zhiwei Xie a

a College of Architecture and Civil Engineering, Wenzhou University, Chashan University
Town, Wenzhou, China

b Key Laboratory of Engineering and Technology for Soft Soil Foundation and Tideland
Reclamation, Wenzhou University, Zhejiang, Wenzhou, China

c Innovation Center of Tideland Reclamation and Ecological Protection, Wenzhou University,
Wenzhou, PR China

d School of Civil Engineering, Tianjin Univ., Tianjin, 300072, China
e Key Laboratory of Coast Civil Structure Safety of Ministry of Education, Tianjin Univ.,

Tianjin, 300072, China
f College of Civil Engineering and Architecture, Zhejiang University of Technology,

Hangzhou, 310014, China
g Key Laboratory of Soft Soils and Geoenvironmental Engineering, Ministry of Education,

Zhejiang University, Hangzhou, PR China

Abstract: Air booster vacuum preloading is a newly improved method applied in land
reclamation projects. Highly pressurized air can provide an additional pressure difference
between the prefabricated vertical drain (PVD) and injection point, thereby increasing the
hydraulic gradient and generating small fractures that can improve the soil permeability and
the transmission efficiency of the vacuum pressure. However, with a premature activation
time, the pressurized air can create air channels connected to the PVD, which may drastically
decrease the vacuum pressure. With a delayed activation time, the strength of the dredged
clay may be too high to permit fractures, thus limiting the permeability improvement. In this
study, soils with degrees of consolidation (DOCs) of 0%, 40%, 60%, and 80% were selected
for testing the efficacy of initial booster activation times in four tests. The results show that
the pressurizing groups were more effective in improving the consolidation of soils, and the
best effect of the use of air booster is obtained when soil has been consolidated to a DOC of
60%. The lower soils of the pressurized groups showed greater increase rates than those
demonstrated by conventional vacuum preloading.
Keywords: Geosynthetics; Vacuum preloading; Dredged slurry; Air booster; Pressurizing
timing; Prefabricated vertical drain
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Experimental study on the sandbag isolator of buildings for
subway-induced vertical vibration and secondary air-borne noise

Tao Sheng a,b,∗, Xue-cheng Bian c, Gan-bin Liu a,d, Chang Xiao a, Yue Chen e, Yue Li b

a College of Civil and Environmental Engineering, Ningbo University, Ningbo, 315211,
China

b Department of Civil Engineering, Case Western Reserve University, Cleveland, 44106,
USA

c College of Civil Engineering and Architecture, Zhejiang University, Hangzhou, 310058,
China

d Ningbo Rail Transit Group Co., Ltd., Ningbo, 315010, China
e Research Center of Industrialization Construction Technology of Zhejiang Province, Ningbo

University of Technology, Ningbo, 315106, China

Abstract: This paper presents a new geosynthetics isolator composed of stacked sandbags for
buildings' base-isolation method to improve human comfort under subway-induced
environmental vibrations. The static and dynamic mechanical properties of the isolator are
tested in a laboratory first. Then field experiments are performed with a full-scale building to
investigate the effectiveness of the isolator. The results indicated that the bearing capacity is
mainly influenced by the soft contact interfaces between different sandbags, and is sufficient
for most low-rise and mid-rise buildings. Similar to some springs in a series, the soft contact
interfaces make the vertical stiffness of the isolator low enough to isolate vibrations. The
friction forces between sand particles are a benefit to dissipating energy, which increases the
damping ratio to 14%. After the installation of geosynthetics isolators, the vertical vibration
and secondary air-borne noise inside the building are effectively suppressed, and therefore the
comfort for residents is enhanced. Further, there is no negative impact caused by automobile
vibrations on the isolated building because the damping ratio of the isolator is high enough to
resist resonant amplitudes. These results demonstrate that the isolator is feasible for buildings
near subway transportation.
Keywords: Geosynthetics; Stacked sandbags; Field experiment; Subway-induced vibration;
Secondary air-borne noise; Human comfort
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Experimental research on employed expanded polystyrene (EPS)
for lightened sulfate heave of subgrade by thermal insulation

properties

Shuquan Peng a, Fan Wang b, Xibing Li cLing Fan a,∗

a Department of Urban Underground Space Engineering, School of Resource and Safety
Engineering, Central South University, Changsha, Hunan, 410083, China

b School of Resource and Safety Engineering, Central South University, Changsha, Hunan,
410083, China

c Department of Mining Engineering, School of Resource and Safety Engineering, Central
South University, Changsha, Hunan, 410083, China

Abstract: In sulfate-rich soils with high sodium sulfate contents, sulfate heave can occur and
then generate severe damages. to engineering facilities such as pavement, airplane runway
due to the hydration of thenardite or crystallization of mirabilite when the temperature is
below 32.4 °C. Based on the significant effect of expanded polystyrene (EPS) geofoam in
reducing the temperature variations, a comparative experimental investigation on the sulfate
heave of subgrade generated by the artificial coarse-grained saline soil with and without EPS
material is conducted. Parameters of swell displacement and temperature fluctuation obtained
from this comparative experiment are further validated and analyzed. The X-Ray Diffraction
(XRD) measurement result is used to demonstrate the performance of EPS in microstructure.
Test results indicate that: (1) The presence of crystallized mirabilite is proved within subgrade
with saline soil when the temperature drops below 32.4 °C; (2) sulfate heave of subgrade is
dependent on temperature fluctuation, but more specifically, on the temperature drop that
occurs below 32.4 °C; and (3) EPS thermal insulation can reduce sulfate heave in pavement
subgrade by effectively reducing the temperature fluctuation within the subgrade.
Ce database subject headings: Heave; Hydration; Salinity; Subgrades; Sulfates; Temperature
effects.
Keywords: Geosynthetics; Temperature fluctuation; Crystallization; Hydration; Sulfate heave;
Expanded polystyrene thermal insulation
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Apparent clogging effect in vacuum-induced consolidation of
dredged soil with prefabricated vertical drains

Peng Wang a, Yanbing Han a, Yang Zhou b,c,∗, Jun Wang a, Yuanqiang Cai d, Fang Xu e,
Hefu Pu c

a College of Architecture and Civil Engineering, Wenzhou University, Wenzhou, Zhejiang,
325035, China

b College of Civil Engineering, Henan University of Technology, Zhengzhou, Henan, 450000,
China

c Institute of Geotechnical and Underground Engineering, Huazhong University of Science
and Technology, Wuhan, Hubei, 430074, China

d College of Civil Engineering and Architecture Zhejiang University of Technology,
Hangzhou, Zhejiang, 310014, China

e School of Civil Engineering, Central South University, Changsha, 410075, China

Abstract: The improvement efficiency of a dredged slurry by vacuum preloading is greatly
affected by the apparent clogging effect arising during the consolidation process, where the
apparent clogging effect refers to the combined impacts of filter clogging and particle
blinding around the drain due to particle migration and non-uniform consolidation. Three
laboratory model tests with different types of soils were performed to investigate the apparent
clogging effect. First, the filter clogging effect was investigated by scanning electron
microscopy and cross-plane permeability tests. Second, changes in the particle size
distribution due to particle migration were analysed at the micro- and macro-levels, and the
particle migration induced blinding effect was assessed through the results of the
compressibility and permeability tests. The test results indicated negligible particle migration
in pure clay and relatively higher blinding effect in mixture soils. Finally, the effects of
blinding due to particle migration and non-uniform consolidation on the overall consolidation
rate were theoretically quantified. Both the analytical and tests results implied that the
apparent clogging effect is predominantly by non-uniform consolidation rather than the
particle migration-induced blinding effect, especially for cohesive marine clay.
Keywords: Geosynthetics; Filter clogging; Particle migration; Blinding effect; Non-uniform
consolidation
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Numerical- simulation of compaction-induced stress for the
analysis of RS walls under surcharge loading

G. Nascimento a, M. Ehrlich b, S.H. Mirmoradi b,∗

a Dept. of Agricultural Engineering and Environment, Fluminense Federal University, RJ,
24210-240, Brazil

b Dept. of Civil Engineering, COPPE, Federal University of Rio de Janeiro, RJ, 21945-970,
Brazil

Abstract: This study numerically investigates the behaviour of a geosynthetic-reinforced soil
(GRS) wall under surcharge loading. Data from a full-scale GRS physical model wall was
used to verify the numerical analysis. The modelling was carried out using the
two-dimensional finite difference computer program FLAC to verify the post-construction
performance of a full-scale GRS segmental wall under surcharge loading. The real value of
compaction induced stress (CIS) specified for the vibrating plate compactor used in the
physical model wall was employed in the analyses. Two procedures for modelling the CIS
found in the literature were used in the analyses: uniform vertical stress applied to the surface
of each layer (type I) and uniform vertical stress applied at the top and bottom of each layer
(type II). The results clearly showed that the numerical analyses using compaction procedure
type II accurately represent the measured values obtained from the full-scale wall under
surcharge loading as well as during construction. The numerical analyses considering type I
compaction modelling over-estimated the measurements during both construction and
surcharge application.
Keywords: Geosynthetics; Compaction-induced stress; Numerical simulation; Surcharge
loading; Reinforced soil walls
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Shaking table tests on gravel slopes reinforced by concrete canvas

Guangya Ding a, Lin Zhou a, Jun Wang a,b∗, Ying Xu c,, Xueyu Geng d, Xiaobin Li a

a College of Civil Engineering and Architecture, Wenzhou University, Chashan University
Town, Wenzhou, China

b Key Laboratory of Engineering and Technology for Soft Soil Foundation and Tideland
Reclamation, Wenzhou University, Zhejiang, Wenzhou, China

c School of Civil Engineering and Architecture, Anhui University of Science and Technology,
Taifeng Street, Huainan, China

d Geotechnical Engineering School of Engineering, University of Warwick, Coventry, UK

Abstract: The behaviour and performance of different reinforced slopes during earthquake
loading were investigated through a series of shaking table tests. Concrete-canvas and
composite reinforcement (geogrid attached to concrete-canvas) were proposed for reinforcing
slopes. By considering the effects of different reinforcement methods, the seismic responses
of the reinforced slopes were analysed, along with the accelerations, crest settlements, and
lateral displacements. The failure patterns of different model slopes were compared using
white coral sand marks placed at designated elevations to monitor the internal slide of the
reinforced slopes. Both the concrete-canvas and composite reinforcement could increase the
safety distance, which ranged from the slide-out point to the back of the model box. The
composite reinforcement decreased the volume of the landslide and increased the failure
surface angle as a result of the larger global stiffness in the reinforced zone. These results
indicate that the recently developed concrete canvas has a better effect on restricting the slope
deformation during seismic loading than the nonwoven geotextile reinforcement, and that the
use of composite reinforcement could improve the seismic resistance of slopes.
Keywords: Geosynthetics；Slope； Concrete canvas； Reinforcement； Shaking table
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Performance monitoring and numerical assessment of a test
embankment with preloading and vertical drains on Texcoco

lacustrine soft clays

A.L. Espinosa-Santiago, N.P. López-Acosta ∗

Instituto de Ingeniería, Universidad Nacional Autónoma de México, UNAM, C.P. 04510,
Coyoacán, Cd. Mx., Mexico

Abstract: This paper presents the performance monitoring results and long-term numerical
analyses of a 2.8 m-high test. embankment with vertical drains on soft highly compressible
clays during a four years and two months observation period (1525 days). The peculiar study
site is characterized by thick layers of lacustrine soft clay with water contents up to 300%,
void ratios between 7 and 9 and ratios Ca/Cc range from 0.06 to 0.03. The loading applied by
the test embankment was 43.4 kPa. The vertical drains installed were of two types: sand and
prefabricated. The settlements that only take into account the effect of the preloading
embankment at the end of the observation period were 2.62 m and 2.71 m, in the zones with
sand and prefabricated vertical drains, respectively. The settlement measured by regional
subsidence was 0. 47 m. The ultimate primary settlement was approximately 2.0 m and was
estimated by two observational methods based on field settlement records. The settlement
developed by secondary consolidation in the embankment ranged from 0.62 m to 0.71 m at
the end of the observation period. The test embankment behavior was simulated by 2D and
3D numerical analyses. The 2D analyses used a theory to convert the axisymmetric drainage
into plane drainage. The long-term numerical results and the field measurements were
compared and discussed.
Keywords: Geosynthetics；Soft soil；Test embankment；Preloading-vertical drain system；

Numerical modeling； Secondary consolidation
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Consolidation behavior of dredged ultra-soft soil improved with

prefabricated vertical drain at the Mae Moh mine, Thailand

Dong Huy Ngo a, Suksun Horpibulsuk b,∗, Apichat Suddeepong c, Menglim Hoy b, Artit
Udomchai c, Prajueb Doncommul d, Runglawan Rachan e, Arul Arulrajah f

a School of Civil Engineering, Suranaree Univ. of Technology, 111University Ave., Muang
District, Nakhon Ratchasima, 30000, Thailand

b School of Civil Engineering, Center of Excellence in Innovation for Sustainable
Infrastructure Development, Suranaree Univ. of Technology, Thailand

c Center of Excellence in Innovation for Sustainable Infrastructure Development, Suranaree
Univ. of Technology, Thailand

dMae Moh Mine Planning and Management Division, Electricity Generating Authority of
Thailand, Thailand

e Department of Civil Engineering, Mahanakorn Univ. of Technology, Thailand
f Department of Civil and Construction Engineering, Swinburne University of Technology,

Hawthorn, Victoria 3122, Australia

Abstract: The effectiveness of the prefabricated vertical drains (PVDs) in the consolidation
of ultra- soft dredged soil with various soil water contents (W) in Mae Moh mine, Lampang,
Thailand was researched via a series of large-scale model tests and numerical analysis. Large
settlements with the delay of excess pore pressures is a distinct behavior of ultra-soft soil. The
PVD dimensions were found to have a significant effect on the rate of consolidation and the
delay of excess pore pressure at low total vertical stress (w). The smaller PVD dimension
resulted in the smaller rate of consolidation and longer delay of excess pore pressure. The
undrained shear strength (Sw) of ultrasoft clay at various degrees of consolidation could be
approximated by the vertical effective stress (σv) based on the SHANSEP where the o'v was
determined from the Asaoka's observational method. The finite element analysis with
axisymmetric and plane strain models showed that the axisymmetric model produced an
excellent settlement prediction. However, the excess pore pressures were not well predicted
by the axisymmetric model, due to the delay of excess pore pressures at the early stages of
consolidation. In practice, the plane strain models proposed by Chai et al. and Indraratna and
Redana's methods are suggested to predict the consolidation settlement of the Mae Moh
dredged soil improved with PVD. The outcome of this research will facilitate the geotechnical
design of reclamation of ultra-soft dredged soil in Mae Moh mine and other similar soils.
Keywords: Ultra-soft soil; Large-scale model test; Prefabricated vertical drains;
Consolidation; Ground improvement
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Effect of soil-reinforcement interaction coefficient on
reinforcement tension distribution of reinforced slopes

H. Djeffal ∗, S. Belkacemi
Civil Engineering Department, Ecole Nationale Polytechnique, 10 Avenue des frères Ouddek,

Hassan Badi, BP182-El Harrach, 16200, Alger, Algeria

Abstract: This paper examines the effect of the mobilized reinforcement tension within
reinforced soil slope at a different level of soil-geosynthetic interaction. The mobilized
reinforcement tension is assumed, in most design methods for the internal stability of
reinforced slopes, to be equal to mobilized soil forces computed using a limit equilibrium
method. However, comparison with the reinforcement tension force measured in the field has
shown that this approach is conservative. This paper examines the effects of the
soil-reinforcement interaction coefficient on the tensile redistribution of geosynthetics. The
modified process of Bishop Method of slope stability analysis is used to locate the critical slip
surface and to calculate the mobilized reinforcement tensile force. The reinforcement forces
obtained from field data and on centrifuge model test results for a reinforced slope problem
are used to examine the relationship between mobilized reinforcement tensile force and
mobilized soil shear strength.
Keywords: Geosynthetics; Reinforced slope; Soil-reinforcement interaction coefficient; Limit
equilibrium method
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Effects of freeze-thaw cycles on the unconfined compressive
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Abstract: Although natural fibers can improve the strength behavior of frozen-thawed soil,
the reinforcing mechanism is still not fully understood. To investigate the effects of
freeze-thaw cycles on the strength of natural fiber-reinforced soil, unconfined compression
tests, single-fiber pull-out tests and scanning electron microscopy (SEM) tests under 0, 3, 5,
10, 15, and 20 freeze-thaw cycles were conducted on cotton straw fiber-reinforced soil. It was
found that the unconfined compressive strength (UCS) of fiber. reinforced soil decreases
exponentially with the soil under unconfined states. The UCS reduction in fiber-reinforced
soil under freeze-thaw conditions is smaller than the strength reduction at the fiber-soil
interface because fiber reinforcement is mainly governed not only by the fiber-soil interface
but also by the spatial stress network established by discrete fibers. The complex spatial stress
network, which improves the reinforcement of the fibers, is monitored by SEM after
freeze-thaw cycles.
Keywords: Freeze-thaw cycles; Straw fiber-reinforced soil; Compressive strength; Interfacial
strength
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Numerical investigation of the behaviour of hydraulically dredged
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Abstract: Fine- grained dredged sediments can be efficiently and sustainably handled by
hydraulically filling containment facilities, which can then be reclaimed. This study presents
two numerical modelling strategies, characterized by markedly different levels of complexity,
that simulate the gradual filling and subsequent consolidation process. Both numerical models
employ hydro-mechanical constitutive relations apt to cover wide state ranges, starting from
very low effective stresses. Class A predictions of a well-documented case study, where an
articulated construction sequence was implemented, are reported and the effectiveness of the
two proposed strategies is compared. After updating the numerical predictions according to
the recorded construction timeline, the numerical results are validated against field data,
specifically versus the monitored height of dredged mud. Finally, the monitoring data are
back-analysed, emphasizing the influence of the hydro-mechanical behaviour at high void
ratios. The results show that both modelling strategies are sufficiently accurate and can
provide substantial benefits to the design of the filling works and to the evaluation of the
actual storage capacity of the impoundments, especially if the available volume is limited or if
complex construction procedures are implemented.
Keywords: Hydraulic dredging; Containment facility; Monitoring data; Numerical modelling;
Large-strain consolidation; Geocomposite drains


