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ABSTRACT 

When a soil of low bearing capacity extends to a considerable depth, 

piles are generally used to transmit vertical and lateral loads to the deeper and 

surrounding soil media. Piles that are used under tall chimneys, towers, sky 

scrapers, high retaining walls, offshore structures, etc. are normally subjected 

to high lateral loads. These piles or pile groups should resist not only vertical 

movements but also lateral movements. 

The behavior of laterally loaded piles can be studied in the laboratory 

on small scale models. This research presents an investigation on the 

behavior of a small scale pile model embedded within cohesionless soils of 

different particle size distributions with various densities subjected to 

different types of lateral loading. The experimental program consists of 

studying the behavior of eighteen pile models under the following 

parameters: lateral loading conditions (static & cyclic), grain size distribution 

(coarse, medium and fine grained) and different relative densities for each 

type (loose, medium and dense state).  

The static and cyclic loading was achieved by a special device 

designed especially for this research by researcher. Static lateral loads are 

applied at one side by loads attached to cable attached to the pulleys, while 

the cyclic lateral loading is applied by an electrical device on both sides. A 

model pile is instrumented with four strain gauges of 5 mm length bonded on 

each side at equal spacing, so that the horizontal displacement and bending 

moments developed along the pile length can be measured. The results 

emphasized that the behavior of the single pile is highly affected by the study 

parameters. It is found that when the static lateral load levels are increased, 

an increase in the lateral displacement and bending moment occurred. But, 

these increments are varied depending on the difference in grain size 

distributions and densities. In the cyclic loading, the displacement of the 
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single pile increases with increasing cyclic loading ratio (CLR) which is the 

ratio of magnitude of cyclic lateral load to static ultimate lateral capacity of 

the pile. The results showed that the bending moments under the cyclic lateral 

loading for compressive decreases as the number of cycles increases, while 

the tensile bending moments increase as the number of cycles increases. 

Also, the increasing in relative density is not much significant in maximum 

bending moment occurring with depth in dense state, whereas in the lower 

relative density in the loose and medium state, it is much significant, 

especially in the coarse sand. 

 -  curves were also predicted to investigate the deflection with depth, 

they showed that the soil pressure increases with increasing particle grain size 

in the dense and medium state except for loose state of the medium sand that 

exerted a higher soil pressure . 
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 الخلاصت

عٕذِا حّخذ حشبت راث ححًّ ِٕخفط اًٌ أعّاق وبُشة حغخخذَ بشىً عاَ اٌشوائض ٌٕمً الاحّاي          

اٌعّىدَت واٌضأبُت اًٌ وعػ اٌخشبت. حخعشض اٌشوائض اٌخٍ حغخخذَ ححج اٌّذاخٓ اٌعاٌُت وابشاس 

أٌخ عادة اًٌ أحّاي اٌخٍفضَىْ ؤاغحاث اٌغحاب واٌضذساْ اٌغأذة اٌعاٌُت وإٌّشاث اٌغاحٍُت ...... 

 صأبُت عاٌُت. وَٕبغٍ اْ حماوَ اٌشوائض ٌُظ فمػ اٌحشواث اٌعّىدَت بً وزٌه اٌحشواث اٌضأبُت.         

اٌبحذ  ة. َمذَِصغش صأبُا فٍ اٌّخخبش ِٓ خلاي ّٔارس اٌّحٍّت َّىٓ دساعت عٍىن اٌشوائض          

ُبٍ ووزافاث راث حىصَع حب غُش ِخّاعىتت فٍ حشب ِغشوعشة سوُضة ِصغ ّٔىرسعٍىن  حىي دساعت

. َخأٌف اٌبشٔاِش اٌعٍٍّ ِٓ دساعت عٍىن رّأُت عشش ِخخٍفت ِعشظت لاحّاي صأبُت بأٔىاع ِخخٍفت

ُبٍ ظشوف اٌخحًُّ اٌضأبٍ )عاوٓ و دوسٌ( وظشوف اٌخىصَع اٌحب ّحذداث اٌخاٌُت:وفما ٌٍّٔىرس 

)ِفىه  ٌىً ٔىع ٔاعّت( وحاٌت اٌىزافاث إٌغبُتِخىعطت وحبُباث ) حبُباث خشٕت وحبُباث  ٌٍخشب

 وِخىعػ اٌىزافت ووزُف(.

 .اٌباحذ ِٓ لبً ٌهزا اٌبحذخصُصا   أٔضض اٌخحًُّ اٌغاوٓ واٌذوسٌ ِٓ خلاي صهاص صُّ 

عٍطج احّاي صأبُت عاوٕت عًٍ احذ اٌطشفُٓ ِٓ خلاي احّاي ِشحبطت بىحش ِشحبػ ببىشاث بُّٕا 

َضهض ّٔىرس اٌشوُضة باسبعت  .ٌ بىاعطت صهاص وهشبائٍ عًٍ ولا اٌضأبُٓعٍػ اٌخحًُّ اٌضأبٍ اٌذوس

ِٓ أصً لُاط الاصاحت الافمُت و  ُِ عًٍ ولا اٌضأبُٓ وبّغافاث ِخغاوَت 5ِماَُظ ٌلأفعاي بطىي 

أرش بشذة خائش أْ عٍىن اٌشوُضة إٌّفشدة ح. أوذث إٌخىٌذة عًٍ غىي اٌشوُضةّاٌ عضوَ الأٔحٕاء

َؤدٌ اًٌ صَادة فٍ الأصاحت  اٌضأبٍ اٌغاوٓ أْ صَادة ِغخىَاث اٌحًّووصذ  اعت.ّحذداث اٌذسب

 ِخبإَت أعخّادا عًٍ الأخخلاف فٍ وأج ٌىٓ هزٖ اٌضَاداث. اٌضأبُت وعضَ الأٔحٕاء ٌٍشوُضة إٌّفشدة

دة ٔغبت وفٍ اٌخحًُّ اٌذوسٌ حضداد أصاحت اٌشوُضة إٌّفشدة ِع صَاواٌىزافاث.  اٌحضُ اٌحبُبٍ اثحىصَع

 اًٌ ِمذاس اٌخحًُّ اٌضأبٍ اٌذوسٌواٌخٍ هٍ ٔغبت ِمذاس اٌخحًُّ اٌضأبٍ  CLR)) ً اٌذوسٌاٌخحُّ

اٌغاوٓ ٌٍشوُضة. حبُٓ إٌخائش أْ عضوَ الأحٕاء  ححج حأرُش اٌخحًُّ اٌضأبٍ اٌذوسٌ  الالصً

وزٌه دة عذد اٌذوساث. ِع صَا ٌٍشذِع صَادة عذد اٌذوساث بُّٕا حضداد عضوَ الأحٕاء  حمً ٌلأعغاغ

فٍ  لاحىىْ اٌضَادة فٍ اٌىزافت إٌغبُت واظحت وزُشا فٍ عضَ الأحٕاء الالصً اٌزٌ َحذد فٍ اٌعّك

. فُّا حىىْ واظحت وزُشا فٍ اٌىزافت إٌغبُت الالً فٍ اٌحاٌت اٌّفىىت واٌّخىعطت اٌحاٌت اٌىزُفت

                                                           وخصىصا فٍ ٔىع اٌشًِ اٌخشٓ.

عت الأحشاف ِع اٌعّك ورٌه َبُٓ اْ ظغػ وزٌه ِٓ اصً دسا(  - ) صشي اَضاد ِٕحُٕاث

فٍ اٌحاٌت اٌىزُفت واٌّخىعطت باعخزٕاء اٌحاٌت اٌّفىىت ٌٍشًِ اٌخشبت َضداد ِع صَادة اٌحضُ اٌحبُبٍ 

                                                                                                حشبت اعًٍ.اٌّخىعػ  اٌخٍ اظهشث ظغػ 
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