
Order Number 902130 1 

Contribution of geotextiles to embankment stability 

Al-Saidi, Hashim Salman, Ph.D. 

Illinoi3 fnstitute of Technology, 1989 

U·M·I 
300 N. Zecb Rd. 
Ann Arbor, Ml48106 



TABLE OF CONTENTS 

P age 

ACKNOWLE DGEMENTS 

LIST OF TABLES 

LIST OF FIGURES 

i ii 

vi 

vi i 

C!-l.APTER 
I 

II 

III 

IV 

v 

I NTRODUCTION . . . . . . . . . . 
1 .1 Genera! ........ . 
1.2 Obj ective of t he Research 
1 . 3 out l i ne of the Resea rch 

REVIEW OF LITERATURE . . . . 
2 .l Overvi e•,.. o f Geotextiles 
2.2 Conferences and Publications 
2.3 Theoretical a nd ~nalyt ical Study 
2.4 Geotextiles in Road Constructio n 
2 . 5 Experimental Works ..... 
2.6 Work a t Illinois I nst itut e of 

Technology . . . . . . 

CONTRIBUTION OF GEOTEXTILES IN ENHANCING 
CAPACI TY . . . . . . 

3 . 1 Introducti on ... . 
3.2 Obj ective .. ... . 
3 . 3 Previous Work in Thi3 Area 
3.4 Experimental Procedures 
~ .5 Bearing Capacity 
3 . 6 Conclusions . .. 

BEHAVIOR OF UNREINFORCED EHBANKHENTS 
4 . 1 Introducti on 
4.2 Obj ective 
4.3 Pr operties of Materials Useà for 

Emba nkment-Founda tion Systems 

l 
l 
4 
6 

7 
7 

12 
16 
22 
27 

30 

BEARING 
33 
33 
33 
34 
35 
50 
74 

7 7 
7 7 
85 

4.4 Limit Equilibrium Analyses (L . E. M.} 
4.5 Finite Element Analysis ( F .E.M.) 
4.6 Results of Analyses 

86 
89 
95 

1 19 
161 4 . 7 Conclusions 

CONTRIBUTION OF GEOTEXTILE I~ IMPROVI NG THE 
EMBANKMENT BE!-l'.AIJIOR 

5.1 Introduction 
5 . 2 Descr i ption of Geote xtiles 
5 . 3 Behavior o f Reinforced Embankments 
5.4 Results o f I nvestiga tion 
5 .5 Effect of Size of Finite Element Mesh 
5 . 6 Conc lusions 

iv 

164 
164 
167 
171 
186 
20 9 
2 22 



CHA?l'E!? 
VI ~.ESPONSE OF UNREINFORCED AND GEOTEXT!LE 

REINFORCED EMBANKMENTS UNDER DYNN1IC 

VII 

LOl..i:ìlNG 
6.1 
6.2 
6 .3 
6. 4 
6.5 

6.6 

6.7 
6 . 8 

Introduction 
Objec tive ... 
Background 
Analytical Methods 
Presentat i cn of Results for 
Unreinforced Embankments 
Effect of Geotextiles on Dvnamic 
Response o f Embankrnents · 
Results of Analvsis 
Concluding Remarks 

CONCLUSIONS ANO RECOMMENDATIONS 
7.1 Conclusions .. 
7 . 2 Recommendations 

BIBLIOGRAPHY 

v 

P age 

224 
22 4 
226 
228 
239 

242 

254 
263 
263 

271 
271 
275 

277 


