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ABSTRACT

Anchored Earth System had been developed from combination of the
techniques used in reinforced earth and soil anchoring. Instead of using steel strip as
a reinforcement, Anchored Earth System consist of round steel bar (tendon) with
precast concrete block attached at the free end of each of the reinforcing steel bars,
and it is backfilled with granular material or suitable earth fill. This research project
can be considered a case study of anchored reinforced soil wall which investigates
the performance of Anchored Earth System due to its pullout capacity. In this study,
pullout resistance which contributed by friction between the backfill material and
the shaft surface of reinforcing tendon, and the passive earth pressure against the
concrete anchor block, can be evaluated through pullout tests. The main problems to
be studied in this project are the results obtained from field pullout test are different
from the calculated theoretical values and there is a non-zero intercept at
relationship of pullout force against overburden pressure. The field pullout tests
were carried out in three conditions: i) with reinforcing tendon only; ii) with anchor
block only; and iii) with both reinforcing tendon and anchor block together in order
to determine the sharing of resistance in the system. The pullout test was also done
under soaked condition. The average interaction coefficient «” = 1.99 and bearing
factor = 6.32 were determined by back analysis. It was found that the sharing of
load between the tendon and the anchor block in anchored earth system is not equal,
but most of the resistance is contributed by the bearing passive of anchor block
where approximately 30 % of resistance contributed by residual frictional resistance
and 70 % contributed by peak bearing passive resistance. The pullout resistance in
soaked condition observed to be lower than in unsoaked condition due to the

increase in pore water pressure that reduced the shear resistance.



ABSTRAK

Sistem Tanah Tertambat telah dikembangkan dari kombinasi teknik yang
digunakan dalam tanah bertetulang dan tanah tertambat. Di sebalik penggunaan
jalur keluli pipih sebagai tetulang, Sistem Tanah Tertambat menggunakan jalur
keluli bulat (tendon) dan blok konkrit pratuang yang dipasang pada hujung bebas
tendon. Tanah timbus belakang yang digunakan adalah tanah berbutir. Projek
penyelidikan ini merupakan kajian kes ke atas dinding penahan bertulang yang
tertambat untuk menyiasat prestasi Sistem Tanah Tertambat terhadap kapasiti tarik
keluar. Dalam kajian ini, rintangan terhadap tarik keluar yang disumbangkan oleh
geseran antara bahan kambus belakang dengan permukaan tendon dan tekanan pasif
tanah terhadap blok konkrit boleh dinilai melalui ujian tarik keluar. Masalah utama
kajian ini adalah keputusan yang diperolehi dari ujian lapangan berbeza daripada
nilai Kiraan secara teori dan adanya nilai pintasan pada hubungan daya tarik keluar
terhadap tekanan beban atas. Ujian tarik keluar di lapangan dilakukan dalam tiga
keadaan: i) ke atas tendon sahaja; ii) ke atas blok konkrit sahaja, dan iii) ke atas
gabungan tendon dan blok konkrit untuk menentukan perkongsian rintangan tarik
keluar dalam Sistem Tanah Tertambat. Ujian juga dilakukan dalam keadaan
terendam. Purata pekali interaksi «’ = 1.99 dan nilai pekali galas g = 6.32 telah
diperolehi melalui analisis kembali. Analisis juga menunjukkan rintangan terhadap
tarik keluar tidak dikongsi secara sama rata antara tendon dan blok penambat.
Sekitar 30% dari rintangan terhadap daya tarik keluar adalah sumbangan geseran
baki antara tendon dan bahan timbus belakang dan 70% disumbangkan oleh
rintangan pasif tanah puncak dan blok penambat. Keputusan ujian dalam keadaan
terendam menunjukkan rintangan terhadap daya tarik keluar adalah lebih rendah

disebabkan kenaikan tekanan air liang yang menurunkan rintangan ricih.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Retaining wall is a structure that provides vertical or nearly vertical support
to a differential level of masses of soil and holds back soil from another structure
such as buildings on top, and it may prevent slope instability or erosion from
happening. The supported material is termed as backfill. Retaining walls generally
can be classified to various types: (i) Gravity Wall, which rely on their own self-
weight or any soil resting on top for the sustainable of stability against the
horizontal lateral earth pressure; (i1) Semi-gravity Wall, with minimum amount of
reinforcing steel in order to minimize the wall size; (iii) Cantilever Wall, which
derives part of its stability from the weight of the soil located above the footing at
the back of the wall; and (iv) Counterfort Wall, that consist of counterfort that tie
the wall and base slab together in order to reduce the shear and bending moments.
The failure of a retaining wall may usually caused by tilting or sliding along the
base which parallel to its original position. Each of the failure type as mentioned
above is associated with a downward movement which is named as wedge-shaped

body of soil or the sliding wedge.

Reinforced soil wall is a combination of soil and reinforcing element. Each
of the elements has their own properties and strength. The fundamental is the

reinforcing elements embedded in soil contribute tensile strength to soil. The



interaction between reinforcing elements and soil through friction or adhesion

thereby provide tension and shear to strengthening the soil.

1.2 Historical Background of Reinforced Soil Wall

The concept of earth reinforcement is the basic principles illustrated
naturally by animals and birds and the action of tree roots. It is believed that the
earliest reinforced soil wall concept was first applied in the ancient time. During the
ancient times, the brick was made with straw reinforcement by the Egyptians. One
of an earlies reinforced soil structures, Ziggurat of the ancient city of Dur-Kurigatzu
as shown in Figure 1.1, which was built by the Babylonians since 2500 BC was
reinforced with woven mats of reed laid horizontally on a layer of sand and gravel

at vertical spacing varying between 0.5 and 2.0 m (Lee, 2006).

Figure 1.1  The earliest reinforced soil structure, Ziggurat in Mesopotamia (Lee,

2006).

In fact, many parts of Asia are using bamboo and straw to strengthen soil mass.
Natural materials were used as reinforcement to construct a large portion of the

Great Wall of China. In the Gansu province for instance, some section of Great



Wall were built using loess soil, which was reinforced with reeds and twigs at every

150mm lift (Lim, 2003).

The timber wharf shown in Figure 1.2, parts of which have been preserved
in the Thames mud for 1200 years is believed built by Romans (Jones, 1985). The
structure was formed from oak baulks and having a vertical face held in place by

timber reinforcing elements embedded in the backfill.

Figure 1.2  The timber wharf (Jones, 1985).

In year 1822, Col. Pasley (Jones, 1985) successfully introduced a form of
reinforced soil for military construction in the British Army he proved that
significant reduction is possible in the lateral pressure acting on the retaining walls
if the backfill were reinforced by horizontal layers of brushwood, wooden planks or

canvas.

The modern concept of reinforced soil structure was made by Munster in
year 1925 (Jones, 1985). An earth retaining wall using an array of wooden
reinforcing members and a light facing was produced by Munster. The systems

created by Munster are still valid and become the core of one of the reinforced soil



construction techniques among the many. The following Figure 1.3 is the diagram

of Munster earth retaining structure.

E’ F=p P sliding connection
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Figure 1.3  Munster earth retaining structure (Jones, 1985).

During 1930s, Andre Coyne (Jones, 1985) had introduced a type of
engineered reinforced soil wall Mur Echelle (ladder wall). The ladder wall consists
of a mass granular filling unified by a row of tie members each having a small end
anchors, together with a thin cladding membrane. The use of ladder wall was not
widely used due to the reason of World War II (Lee, 2006). The following Figure

1.4 is the diagram of Coyne retaining wall.

precast concrete ties with anchors
facing units /
(1.5m x 0.8Bm}

ordinary fill

Figure 1.4  Coyne retaining wall (Jones, 1985).



The reinforced soil concept was applicable and growth throughout the world
after the French Architect, Henri Vidal invented the Reinforced Earth. The first
Reinforced Earth was constructed in 1966 in Pyrenees Mountains of France (Lee,
2006). The Reinforced Earth wall using flat metallic strips to strengthen the soil
mass. The reinforcing strips interact with the soil through interface friction and
allow the soil mass to be kept stable even with a near vertical face. The successful
application of Vidal’s concept has led to development of better reinforcement

materials and has been widely used today.

After the success of invention of Reinforced Earth Wall, several other
proprietary and non-proprietary systems have been developed and used. Among
them are Hilfiker Retaining Wall (FHWA-RD-89-043, 1989), which uses welded
wire mesh type and facing system developed in the mid of 1970’s, VSL Retained
Earth (FHWA-RD-89-043, 1989) which using steel strips of steel grid as
reinforcement, geotextile reinforced soil wall which is well developed since 1980
(FHWA-RD-89-043, 1989) etc. Anchored Earth System is one of the reinforced soil
systems that modified from Reinforced Earth System.

1.3 Problem Statement

One of the internal stability of Anchored Earth System is governed by
pullout resistance developed by frictional shaft surface along the reinforcing bar and
passive earth pressure against anchor block. The shear strength of the frictional
component should be fully relies on the parameter friction angle, ¢, if all the
parameter is set to be constant for comparison purposes. However, the result
obtained from field pullout test is different from the theoretical value calculated and
there is a non-zero intercept at relationship of pullout force against overburden
pressure. Besides, the filed test results obtained might have discrepancies because is

beyond the control.



1.4 Aim and Objectives

The purposes of this study carried out are:

(1) To evaluate the sharing of pullout resistance between reinforcing tendon
and concrete anchor block.

(11) To compare the performance under soaked and unsoaked condition.

(ii1))  To find the interaction coefficient &’ and f in comparison with design

code.

1.5  Scope of Work

The first step in the research project is to review of background of technical
literature which inclusive the field and laboratory pullout test that have been carried
out by other researchers to understand the concept and development of reinforced

soil.

This research project can be considered a case study of anchored reinforced
soil wall which investigate the performance of Anchored Earth System due to its
pullout capacity. The field pullout test was carried out by using same type of
backfilling, which is river sand with friction angle of 36°, reinforcing tendon of 20
mm in diameter and 6.4 m in length with anchor block size of 200 mm x 200 mm at
the free end of the reinforcing tendon. The test was done by constant pulling rate of
0.3 mm per minutes until the reinforcing tendon failed as breaking or pullout. The
mentioned pullout rate is suggested by Roads and Traffic Authority of New South
Wales (RTA). In fact the pullout rate of 0.3 mm per minutes may still too high but
due to the practicality of the field test, it may not allow the pullout rate to be
reduced much further. The pullout rate shall not be too high to avoid the build up of

pore water pressure and a sudden friction during the pullout test.



129

LIST OF REFERENCES

Abramento, M. and Whittle, A.J. (1995). Analysis of Pullout Test for Planar
Reinforcements in Soil. J. Geotech. Eng. ASCE. 121(6), 476-485.

Adib, M., Mitchell, J.K. and Christopher, B. (1990). Finite Element Modeling of
Reinforced Soil Walls and Embankment, in: P.C. Lambe, L.A. Hansen (Eds.).
Design and Performance of Earth Retaining Structures, ASCE Geotech. Special
Publication. 25, 409-423.

Akinmusuru, J.O. (1978). Horizontal Loaded Vertical Plate Anchors in Sand.
Journal of the Soil Mechanics and Foundations Division. 104(2): 283-286.

Alagiyawanna, A.M.N, Sugimoto, M., Sato, S. and Toyota, H. (2001). Influence of
Longitudinal and Transverse Members on Geogrid Pullout Behavior during

Deformation. Geotextiles and Geomembranes. 19(8), 483—507.

Ali, F., Huat, Bujang B.K., Lee, C.H. (2008). Field Behavior of a High Anchored
Reinforced Earth Wall. American Journal of Environmental Sciences. 4(4),
297-302.

American Association of State Highway and Transportation Officials (1998). 2002
Interim AASHTO LRFD Bridge Design Specification. U.S.: AASHTO.

Bakeer, R.M., Abdel-Rahman, A.H. and Napolitano, P.J. (1998). Geotextile Friction
Mobilization during Field Pullout Test. Geotextiles and Geomembranes. 16(2),
73-85.

Bassett, R.H. and Last, N.C. (1978). Reinforcing Earth Below Footings and
Embankments. A.S.C.E. Symposium on Earth Reinforcement. Pittsburgh.

Bayoumi, A., Bobet, A. and Lee, J. (2008). Pullout Capacity of Reinforced Soil in
Drained and Undrained Conditions. Finite Elements in Analysis and Design.
44(9-10), 525-536.



130

Bergado, D.T. and Chai, J.C. (1994). Pullout Force/Displacement Relationship of

Extensible Grid Reinforcements. Geotextiles and Geomembranes. 13(5), 295-316.

Bergado, D.T, Chai, J.C., Alfaro, M.C. and Balasubramaniam, A.S. (1994).
Improvement Techniques of Soft Ground in Subsiding and Lowland Environment.
(1" ed.). Rottedam, Netherlands: A.A. Balkema.

Braja M. Das (1995). Principles of Foundation Engineering. (3™ ed.). Boston: PWS
Publishing Company.

British Standards Institution (1994). BS 8002:1994 Code of Practice for Earth
Retaining Structures. London: British Standards Institution.

British Standars Institution (1995). BS 8006 : 1995 Code of Practice for
Strengthened / Reinforced Soils and Other Fills. London: British Standards

Institution.

Chua, K.M., Aspar, W. and De La Rocha, A. (1993). Simulating Failures of
Geosynthetics-Reinforced  Earth  Structures under Saturated Conditions.

Proceedings of Geosynthetics’ 93, Volume 1. Vancouver, Canada, 417-430.

Craig, R.F. (1974). Soil Mechanics. (5" ed.). Buckingham Gate, London: Van
Nostrand Reinhold Company.

Das, B.M. and Seely, G.R. (1975). Load Displacement Relationship for Vertical
Anchor Plates. J Geotech Eng Div 1975. 101(GT7):711-5.

Dickin, E.A. and Leung, C.F. (1983). Centrifugal Model Tests on Vertical Anchor
Plates. J Geotech Eng Div 1983. 109:1503-25.

Farrag, K. (1995). Evaluation of the Effect of Moisture Content on the Interface
Properties of Geosynthetics. Proceedings of Geosynthetics’ 95, Volume 3.
Nashville, Tennessee, USA, 1031-1041.



131

FHWA-RD-89-043, (1989). Reinforced Soil Structures Volume 1: Design and
Construction Guidelines. U.S. Department of Transportation Federal Highway

Administration.

FHWA-NHI-00-043, (2001). Mechanically Stabilized Earth Walls and Reinforced
Soil Slopes: Design and Constructions Guidelines. U.S. Department of

Transportation Federal Highway Administration.

Forham, F.W., Louis, M. and Truong, K.M. (2007). Case Study of a MSE Wall
Supporting a Multi-story Building. Proceedings of the 5™ International Symposium
on Earth Reinforcement (IS Kyushu ’07). 14-16 November. Fukuoka, Kyushu,
Japan, 157-161.

Geotechnical Engineering Office Civil Engineering Department (2002).
GEOGUIDE 6: Guide to Reinforced Fill Structure and Slope Design. Hong Kong:

The Government of the Hong Kong Special Administrative Region.

Ghaly, A. (1997). Load-displacement Prediction for Horizontally Loaded Vertical
Plates. J Geotech Geoenviron Eng 1997. 123(1):74-6.

Ghaly, A. and Hanna, A. (1994). Ultimate Pullout Resistance of Single Vertical
Anchors. Can Geotech J 1994. 31(5):661-72.

Gurung, N. and Iwao, Y. (1999). Analytical Pull-Out Model for Extensible Soil-
Reinforcements. Japan Geotech Engineering, JSCE. 624(3), 11-20.

Hayashi, S., Yamanouchi, T., Ochiai, H. and Son, S.J. (1985). Mechanism of Pull-
out Resistance of Polymer Grids in Soils. Tsuchi-to-kiso, JSSMFE. 33, 21-6.

Hayashi, T., Konami, T., Ito, H. and Saito, T. (2007). Pullout Resistance of
Reinforcement Bar Due to Bearing Capacity of Expanded Toe. Proceedings of the
5" International Symposium on Earth Reinforcement (IS Kyushu ’07). 14-16
November. Fukuoka, Kyushu, Japan, 311-315.



132

Hausmann, M.R. (1976). Strength of Reinforced Soil. Proceedings of 8" Australian

Road Conference, Volume 8. 1-8.

Ho, C.T. (1998). Pullout Response of High-strength Geotextile in Regional Soils.

Master Engineering, The National University of Singapore.

Hong, Y.S., Wu, C. and Yang, S.H. (2003). Pullout Resistance of Single and
Double Nails in a Model Sand Box. Canada Geotechnique Journal. 40, 1039-1047.

Hsu, S.C. and Chang, C.M. (2007). Pullout Performance of Vertical Anchors in
Gravel Formation. Engineering Geology. 90(1-2), 17-29.

Ingold, T.S. (1983). Laboratory of Pull-out Testing of Geogrid Reinforcements in
Sand. Geotechnical Testing J., ASTM. 6(3), 101-11.

Irsyam, M. and Hryciw, R.D. (1991). Friction and Passive Resistance in Soil
Reinforced by Plane Ribbed Inclusions. Geotechnique. 41(4), 485-498.

Jewell, R.A. (1980). Some Effects on Reinforcement on the Mechanical Behavior of

Soil. Doctor Philosophy, Cambridge University, Cambridge, UK.

Jewell, R.A., Milligan, G.W.E., Sarsby, R.-W. and Dubois, D. (1984). Interaction
Between Soil and Geogrids. Proceedings of the Symposium on Polymer Grid

Reinforcement in Civil Engineering. Thomas Telford, London, 19-29.

Johnston, R.S. (1985). Pull-out Testing of Tensar Geogrids. Master of Science in

Civil Engineering, University of California, Davis California.

Jones, Colin J.F.P. (1985). Earth Reinforcement and Soil Structures. (1* ed.).
London: Butterworth and Co. (Publishers) Ltd.

Jones, Colin J.F.P., Murray R.T., Temporal J. and Mair R.J. (1985). First
Application of Anchored Earth. Proceedings of the 11" International Conference on



133

Soil Mechanics and Foundation Engineering, Volume Ill. San Francisco, 1709-
1712.

Kasa, A., Ali, F.H., and Poh, C.C. (2000). Geogrid Reinforcement in Cohesive
Soils. Proceedings of the 2" Asian Geosynthetics Conferences, Volume 2. Kuala
Lumpur, Malaysia, 261-266.

Khedkar, M.S. and Mandal, J.N. (2007). Pullout Response Study for Cellular
Reinforcement. Proceedings of the 5" International Symposium on Earth
Reinforcement (IS Kyushu ’07). 14-16 November. Fukuoka, Kyushu, Japan, 293-
298.

Khedkar, M.S. and Mandal, J.N. (2009). Pullout Behavior of Cellular
Reinforcements. Geotextiles and Geotechnics. 27(3), 262-271.

Konami, T., Kudo, Y., Miura, K., Tatsui, T. and Morimasa, S. (2007). Performance
o Auxiliary Bearing Plates in Active Zone for Multi-anchored Reinforced Soil
Retaining Wall. Proceedings of the 5" International Symposium on Earth
Reinforcement (IS Kyushu ’07). 14-16 November. Fukuoka, Kyushu, Japan, 527-
531.

Koerner, B. (1986). Direct Shear / Pull-out Tests on Geogrids. Report No.1,
Department of Civil Engineering, Drexel University, USA.

Koerner, R.M., Wayne, H.M. and Carrol Jr., R.G. (1989). Analytical Behavior of
Geogrid Anchorage. Proceedings IFAI Geosynthetics’ 89. St Paul, MN, USA, 525-
536.

Lee, C.H. and Oh, Y.C. (1997). Design, Construction and Performance of an
Anchored Earth Wall in Malaysia. Proceedings of the International Symposium on
Mechanically Stabilized Backfill. 6-8 February. Denver Colorado, USA, 185-191.

Lee, C.H. (2006). Influence of Boundary Conditions on the Behavior of Reinforced

Soil Wall. Doctor Philosophy, University of Malaya.



134

Lim, E.J. (2000). Pullout Response of the Geotextile under Horizontal Ponding

Condition. Bachelor Engineering, The National University of Singapore.

Lim, C.S. (2003). Field Performance of a Geosynthetic Reinforced Soil Structure
Backfilled with Residual Soil. Master Engineering, The National University of

Singapore.

Lo, S.R., Stanley Yuen C.K. and Gregory Won W. (2004). Pullout Resistance of
Ribbed Steel Strips in a Crushed Sandstone with High Fines Content. Proceedings
of the 9" Australia New Zealand Conference on Geomechanics, Volume 2. 8-11
February. Auckland, New Zealand, 682-688.

Lopes, M.L. and Ladeira, M. (1996). Influence of Confinement, Soil Density and
Displacement Ratio on Soil-geogrid Interaction. Geotextiles and Geomembranes.
14(10), 543-554.

Mallick, S.B. and Zhai, H. (1995). A Laboratory Study on the Pullout Performance
of Woven Geotextiles. Proceedings of Geosynthetics® 95, Volume 3. Nashville,
Tennessee, USA, 1169-1178.

Mallick, S.B., Elton, D.J. and Adanur, S. (1997). An Experimental Characterization
of Soil-Woven Geotextile Interface in Large Box Pullout Tests. Proceedings of
Geosynthetics’ 97, Volume 2. Long Beach, California, USA, 927-940.

McKittrick, D.P. (1978). Reinforced Earth: Application of Theory and Research to
Practice. Proceedings of a Symposium: Soil Reinforcing and Stabilizing Techniques

in Engineering Practice. 16-19 October, Sydney, Australia, 1-44.

Miller, S. M. and Ward, D.C. (1998). Evaluation of Pullout Resistance and Direct-
Shear Strength of Grouted Fiberglass Cable Bolts. International Journal of Rock
Mechanics and Mining Sciences. 35(4-5), 400.



135

Moraci, N. and Gioffre, D. (2006). A Simple Method to Evaluate the Pullout
Resistance of Extruded Geogrids Embedded in a compacted Granular Soil.

Geotextile and Gemembranes. 24(2), 116—128.

Moraci, N. and Montaneili, F. (2000). Analisi Di Prove Di Sfilamento Di Geogriglie
Estruse Installate in Terreno Granulare Compattato. Rivista Italiana Di Geotecnica
N.4/2000. 5-21.

Moraci, N. and Recalcati, P. (2006). Factor Affecting the Pullout Behavior of
Extruded Geogrids Embedded in a compacted Granular Soil. Geotextiles and
Geomembranes. 24(4), 220—242.

Moraci, N., Cardile, G. and Gioffre, D. (2007). A Theoretical Method to Predict the
Pullout Behavior of Extruded Geogrids Embedded in Granular Soils. Proceedings
of the 5™ International Symposium on Earth Reinforcement (IS Kyushu *07). 14-16
November. Fukuoka, Kyushu, Japan, 281-287.

Neely, W.J., Stuart, J.G. and Graham, J. (1973). Failure Loads of Vertical Anchor
Plates in Sand. Journal of the Soil Mechanics and Foundations Division. 99(9):
669-685.

Ng, G. (2007). Reinforced Fill for Temporary Work in Hong Kong. Proceedings of
the 5™ International Symposium on Earth Reinforcement (IS Kyushu ’07). 14-16
November. Fukuoka, Kyushu, Japan, 169-173.

Ochiai, H., Otani, J., Hayashic, S. and Hirai, T. (1996). The Pullout Resistance of
Geogrids in Reinforced Soil. Geotextiles and Geomembranes. 14(1), 19—42.

Palmeira, E.M. and Milligan, G.W_.E. (1989). Scale and Other Factors Affecting the
Results of Pull-Out Test of Grids Buried in Sand. Geotechique. 39(3), 511-524.

Peterson, L.M. and Anderson, L.R. (1980). Pullout Resistance of Welded Wire Mats
Embedded in Soil. Research Report Submitted to Hilfiker Co., from the Civil and
Environmental Engineering Department. Utah State University, Utah, USA.



136

Pokharel, G. (1995). Deformation and Ultimate Load of Reinforced Soil Structures,

Theory and Experiment. Doctor of Engineering, Nagoya University Japan.

Potyondy, J.G. (1961). Skin Friction Between Various Soils and Construction
Materials. Geotechniques. 11(4), 339-353.

Pradhan, T.B.S., Shiwakoti, D.R. and Imai, G. (1996). Effect of Normal Pressure
and Width of Geosynthetic Horizontal Drain in Pullout Behavior Using Saturated
Clay. Proceedings of the International Symposium on Earth Reinforcement.
Kyushu, Japan, 133-138.

Racana, N., Grediac, M. and Gourves, R. (2003). Pull-out Response of Corrugated
Geotextile Strips. Geotextile and Geomembranes. 21, 265-288.

Raju, D.M. and Fannin, R.J. (1997). Monotonic and Cyclic Pull-out Resistance of
Geogrids. Geotechnique. 47(2), 331-337.

Roads and Traffic Authority of New South Wales (2002). QA Specification R57:
Design of Reinforced Soil Walls. New South Wales: Road and Traffic Authority of
New South Wales.

Rowe, R.K., Ho, S.K. and Fisher, D.G. (1985). Determination of Soil Geotextiles

Interface Strength Properties. 2" Canada Symposia on Geotextiles. 25-34.

Sawwaf, M.EI. and Nazir, A. (2006). The Effect of Soil Reinforcement on Pullout
Resistance of an Existing Vertical Anchor Plate in Sand. Computer and
Geotechnics. 33( 3), 167-176.

Sawicki, A. (1998). Modelling of Geosynthetic Reinforcement in Soil Retaining
Walls. Geosynthetics International. 5(3), 327-345.

Schlosser, F. and Elias, V. (1978). Friction in Reinforced Earth. Proceedings of
ASCE Symposium: Earth Reinforcement. Pittsburgh.



137

Schlosser, F. and Long, N.T. (1973). Recent Results in French Research on
Reinforced Soil. Journal of Construction Engineering, ASCE. 100(3), 223-237.

Seet, W.T. (2001). Pullout Response of High Strength Geotextile with Surcharge in
Residual Soil. Bachelor Engineering, The National University of Singapore.

Siera, Ana Cristina C.F., Gerscovich, Denise M.S. and Sayao, Alberto S.F.J. (2009).
Displacement and Load Transfer Mechanisms of Geogrids Under Pullout Condition.

Geotextiles and Geomembranes. 27(4), 241-253.

Subaida, E.A., Chandrakaran, S. and Sankar, N. (2008). Experimental Investigations
on Tensile and Pullout Behavior of Woven Coir Geotextiles. Geotextiles and
Geomembranes. 26(5), 384—392.

Sugimoto, M., Alagiyawanna, A.M.N. and Kadoguchi, K. (2001). Influence of
Rigid and Flexible Face on Geogrid Pullout Tests. Geotextiles and Geomembranes.
19(5), 255-257.

Sunitsakul, J. and Sawatparnich, A. (2007). Pullout Load Tests of the Anchor Plates
in Compacted Sand used for Typical Backfill Embankment in Thailand.
Proceedings of the 5™ International Symposium on Earth Reinforcement (IS Kyushu
’07). 14-16 November. Fukuoka, Kyushu, Japan, 307 - 310.

Tadesse, T. (2006). Reinforced Earth Retaining Wall Design Using Reinforcement
Steel with Gabion Facing. Master Engineering, Addis Ababa University.

Uesugi, M. and Kishida, H. (1986). Influencial Factors of Friction Between Steel
and Dry Sands. Soil Found. 26(2), 33-46.

Yang, Z.Z. (1972). Strength and Deformation Characteristics of Reinforced Sand.
Doctor Philosophy, University of California, Los Angeles, USA.



138

Yeo, K.C., Lo, S.R. and Yin, J.H. (2007). Installation Method and Overburden
Pressure on Soil Nail Pullout Test. Proceedings of the 5™ International Symposium
on Earth Reinforcement (IS Kyushu ’07). 14-16 November. Fukuoka, Kyushu,
Japan, 321 - 327.

Yeo, L.L. (2001). Field and Laboratory Pullout Response of High Strength
Geotextile in Residual Soil. Bachelor Engineering, The National University of

Singapore.

Zhang, M.X. and Min, X. (2006). Behavior of Sand Reinforced with One-layer 3D
Reinforcement by Triaxial Tests. Chinese Journal of Geotechnical Engineering.
28(8), 931-936.

Zhang, M.X., Javadi, A.A and Min, X. (2006). Triaxial Tests of Sand Reinforced
with 3D Inclusions. Geotextiles and Geomembranes. 24(8), 201-209

Zhang, M.X., Zhang, S.L. and Huang, J. (2007). Ultimate Pullout Forces of
Orthogonally Horizontal-vertical Geosynthetic Reinforcement. Proceedings of the
5" International Symposium on Earth Reinforcement (IS Kyushu ’07). 14-16
November. Fukuoka, Kyushu, Japan, 289 — 292.



	borang thesis status declaration.doc
	supervisor declaration.doc
	front preliminary.doc
	Master Thesis.doc



