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أسماء لجنة المناقشة:
1. استاذ دكتور قيس طه شلاش.   كلية الاسراء الجامعة                                                رئيسا
2. استاذ مساعد دكتور محمود رشيد محمود الجامعة التكنولوجية/هندسة البناء والإنشاءات   عضوا
3. استاذ مساعد دكتور نهلة محمد نوري.  الجامعة التكنولوجية/هندسة البناء والإنشاءات     عضوا
4. استاذ مساعد دكتور خالد راسم محمود. جامعة الانبار/كلية الهندسة                              عضوا
5. استاذ مساعد دكتور قاسيون سعد الدين.  جامعة النهرين/كلية الهندسة                          عضوا
6. استاذ دكتور محمد يوسف فتاح.   الجامعة التكنولوجية/هندسة البناء والإنشاءات      عضوا ومشرفا
7. استاذ دكتور حسين حميد كريم. الجامعة التكنولوجية/هندسة البناء والإنشاءات        عضوا ومشرفا
اسم المقوم العلمي: استاذ مساعد دكتور مجيد رشيد سبع        الجامعة التقنية الوسطى.     
اسم المقوم اللغوي: مدرس مساعد يقضان مهدي     الجامعة التكنولوجية/مركز اللغة الأنكليزية.
عنوان البحث للرسالة او الاطروحة:
Dynamic Response to Lateral Excitation of Pile Group Model in Sandy Soil.

الاستجابة الديناميكية الى الاثارة الجانبية لنموذج مجموعة ركائز في تربة رملية.
عناوين البحوث المستلة: 
1. Dynamic Behavior of Pile Group Model in Two –Layer Sandy Soil Subjected to Lateral Earthquake Excitation.
2. Vibrating Box for Investigation of the Dynamic Response of Pile Group

Model in Liquefiable Soil.
تقدير المناقشة: امتياز
مستخلص البحث 
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The behavior of pile foundations under earthquake loading is an important factor affecting the performance of such structures. Observations from past earthquakes have shown that piles in stiff soils generally perform well, while those installed in soft or liquefiable soils are more subjected to problems arising from ground amplification or excessive soil movements.


Although many studies have led to sufficient understanding of the axial response of piles to dynamic loads, the predictions of lateral response remains questionable. This thesis offers an understanding of cyclic response of piled foundations in dry and saturated sand with different relative densities.


In order to investigate the response of soil and foundation to dynamic loading, a shaking box model was manufactured. The manufactured physical model could be used to simulate different loading conditions, types, different soil conditions and properties.


The results of dry soil reveal the mechanism of dynamic response of piles and soil subjected to dynamic horizontal shaking includes the variation and distribution of acceleration, bending moment along the pile, and vertical soil pressure with time in different states of soil. As well as the vertical and horizontal displacements, end-bearing load, peak acceleration and the peak velocity of foundation with time. Additional cases were conducted to compare the responses of foundation and soil for different changes in foundation patterns. For saturated soil, in addition to the above properties measured in dry condition, the variation of pore water pressure with time is investigated.








A series of 94 laboratory tests were conducted to measure the response of pile foundation when subjected to dynamic loads. Eight tests were conducted on single pile in dry soil at relative density Dum); 66 tests on group of piles with different spacings  in dry soil at relative density 30% and 50%  were achieved too. All tests were carried out under operating frequencies 0.5, 1 and 2 Hz under horizontal shaking. Twenty tests for single piles and pile group with different patterns and spacings at relative density 30% were performed in saturated sandy soil under frequencies 0.5 and 1 Hz under horizontal shaking. All tests were achieved with one embedment ratio (L/d=30). These tests were grouped in three different numbers of piles; 2 piles in row and line patterns, 3 piles and 4 piles; and three pile spacing ratios (s/d=3, 4 and 5). 


The main conclusion is that the manufactured vibrating box can simulate accurately the earthquake motion induced on foundations and especially pile groups.


        It was concluded that, for soil bed in dry state, the acceleration amplitudes increase with frequency for both soil relative densities (loose and medium) and different pile patterns (number; single or group and different s/d ratios). It was also found that the maximum acceleration in the foundation is lower than in soil bed for all operating shaking frequencies and pile spacing ratios and soil states. The decreasing of the maximum acceleration recorded in the foundation as compared to that in the soil bed is between 10-100 % for loose and medium state of soil, and the decrease in loose state is more than in medium state. This means that there is damping effect or attenuation of vibration waves. All bending moment values increase with the increase of shaking frequency. 


Moreover, the values of bending moment in the third and second quarters of the pile are greater than other locations considering the alternate of values for opposite piles in groups. Lateral deflection increased considerably as pile spacing decreased from 5D to 3D. 


For loose saturated sand regardless pile patterns, the acceleration amplitudes increase with frequency. Besides, there is observable effect of number of piles, pile pattern and spacing on acceleration values. Most values for saturated sand are higher than those in dry case and for both frequencies (i.e. 0.5 and 1 Hz). The predominant frequency of the model pile within liquefied soil is estimated at around 1 Hz.





The values for the net bearing loads of piles in saturated case lower than those of dry state regardless the pile pattvalues increase with increasing the frequency and increasing number of piles compared to single pile. Beside, a decrease is shown with increasing s/d ratio for both frequencies.  It was also found that there is an increase of peak acceleration with frequency and increasing s/d and number of piles.


The excess pore water pressure ratio is always reduced with depth and the maximum values of the pore water pressure ratio ru are near the surface of the soil. Furthermore, the ru of the medium dense sand is greater than that of loose sand. The rate of increasing in the pore pressure becomes faster and faster with increase in the loading amplitude and increasing the relative density of sandy soil. The displacement amplitude of saturated loose sand is greater than that of the dry sand especially when the frequency is greater than the resonance frequency.











