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ABSTRACT 

Machine foundation resting on saturated porous medium is considered as 

a complicated geotechnical problem due to nature of dynamic loads and 

plasticity of soil which make the analysis and design of foundation subjected to 

dynamic loads more complex. The main criteria for safe performance of 

machine foundations subjected to dynamic loads are to control excessive 

displacements.  

In this thesis, a dynamic analysis of strip machine foundation with 

multiple thicknesses is placed at the middle of the top surface of saturated sand 

with different states (i.e. loose, medium and dense), and vertical harmonic 

excitation is carried out with assessment of liquefaction potential and building 

up of the excess pore water pressure. The dynamic analysis is performed 

numerically by using finite element software, PLAXIS 2D. The soil is assumed 

as elastic perfectly plastic material obeys Mohr-Coulomb yield criterion.  

To verify the abilities of PLAXIS 2D program in predicting the dynamic 

response (displacement and excess pore water pressure) of soil due to machine 

vibration, analysis of previously solved problems is carried out and good 

agreement is noticed by comparing the results obtained from this program and 

results from previous studies.  

A parametric study is carried out to evaluate the dependency of machine 

foundation on various parameters including the amplitude of the dynamic load, 

the frequency of the dynamic load, the damping of soil mass, the thickness of 

the foundation, and the embedment of foundation.  

The dynamic response (displacement and excess pore water pressure) 

generally increases with increasing of loading amplitude, but the displacement 

and excess pore water pressure versus frequency are not smooth and exhibit 

undulations (peaks and troughs). It was found that, for all amplitudes and 

frequencies ranges considered in the parametric study, liquefaction forms first 
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near the end of the adjacency to the surface at shallow depth of the sand at any 

relative density.  

It was noticed that, increasing the embedment depth causes a reduction in 

the dynamic response up to a certain embedment depth; when the depth of 

embedment increases higher than (1m) the effect becomes less pronounced and 

as strength of the soil increases, the effect of embedment depth in reducing 

dynamic response will decrease also. The vertical displacements decrease 

obviously by (46%, 37%, and 40%)  for loose, medium and dense sand  

respectively when increasing the embedment of foundation from (0.5 m) to (1 

m), while when the embedment of foundation increases from (1 m to 1.5 m), the 

vertical displacements for loose, medium and dense sand decrease by (45%, 

38%, and 3%) respectively. Finally, when the embedment of foundation 

increases from 1.5 m to 2 m, the decrements in vertical displacements are also 

recorded for loose, medium and dense sand by (42%, 36%, and 18%), 

respectively. 

By considering soil damping in the analysis, it was found that soil 

damping will strongly affect the results of displacement and excess pore 

water pressure when the soil plasticity is involved in the analysis (i.e. using 

elastic-plastic model). 
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 الــخـلاصــة

 ٌطث١عح ٜ ٚرٌه ٠عضعٍٝ ٚعظ ِشثع ٠عرثش ِغاٌح ظ١ٛذ١ٕى١ح ِعمذج اْ ذصشف اعظ اٌّىائٓ

الاؼّاي اٌذ٠ٕا١ِى١ح ٌٚذٚٔح اٌرشتح اٌرٟ ذععً ِٓ ع١ٍّح اٌرؽ١ًٍ ٚاٌرص١ُّ ٌلاعظ اٌّعشضح ٌلاؼّاي 

اْ اٌّع١اس اٌشئ١ظ لاداء آِ لاعظ اٌّىائٓ اٌّعشضح ٌلاؼّاي اٌذ٠ٕا١ِى١ح ٘ٛ . اوصش ذعم١ذااٌذ٠ٕا١ِى١ح 

 .اٌغ١طشج عٍٝ الاصاؼاخ اٌّفشطح

فٟ ٘زٖ الاطشٚؼح ذُ ذٕف١ز اٌرؽ١ًٍ اٌذ٠ٕا١ِىٟ لاعاط ِاوٕح ِٓ ٔٛع شش٠طٟ تاعّان ِرعذدج 

 (اٌىص١فح اٌّرٛعطح ، اٌشخٛج،)ٚضع تإٌّرصف عٕذ اٌغطػ اٌعٍٛٞ ٌرشتح س١ٍِح ِشثعح تؽالاخ ِخرٍفح 

اْ ع١ٍّح اٌرؽ١ًٍ . ذؽد ذاش١ش الا٘رضاصاخ اٌعّٛد٠ح ِع اٌرٕثؤ تاؼرّاي اٌر١ّع ٚضغظ اٌّاء اٌّرضا٠ذ

 (PLAXISاٌذ٠ٕا١ِىٟ لذ ذّد عذد٠ا تاعرخذاَ طش٠مح اٌعٕاصش اٌّؽذدج تٛاعطح اٌثشٔاِط اٌصٕائٟ الاتعاد  

2D) .ْاٌٍذْ ذّاِا ٠ٚشضخ ٌٍّعا١٠ش اٌعائذج ي - لذ ذُ ذّص١ً ذصشف اٌرشتح تإٌّٛرض اٌّشMohr-

Coulomb. 

فٟ اٌرٕثؤ ٌلاعرعاتح اٌذ٠ٕا١ِى١ح  ((PLAXIS 2Dٌٚغشض اٌرؽمك ِٓ اِىا١ٔاخ اٌثشٔاِط 

ذُ ذؽ١ًٍ ِغائً عاتمح ؼ١س ذُ . إٌاذط عٓ ا٘رضاص اٌّىائٓ (الاصاؼاخ ٚضغظ اٌّاء اٌّغاِٟ اٌضائذ)

وذساعح . اٌؽصٛي عٍٝ ذٛافك ظ١ذ ِٓ خلاي ِماسٔح ذٍه إٌرائط ِع إٌرائط اٌّغرؽصٍح ِٓ تشٔاِط اٌرؽ١ًٍ

 ٟ٘ اٌم١ّح اٌمصٜٛ ٌٍؽًّ :٘زٖ اٌعٛاًِ. ؼاٌح لذ ذُ ذخ١ّٓ اعرّاد٠ٗ اعظ اٌّىائٓ عٍٝ عٛاًِ ِخرٍفح

 .  الاخّاد ٌىرٍح اٌرشتح ٚ عّه الاعاط ِع عّك اٌطّش ٌلاعاط اٌذ٠ٕا١ِىٟ ٚ ذشدد اٌٍؽًّ اٌذ٠ٕا١ِىٟ ٚ

عِّٛا ذضداد تض٠ادج اٌم١ّح  (الاصاؼاخ ٚضغظ اٌّاء اٌّغاِٟ اٌضائذ)اْ الاعرعاتح اٌذ٠ٕا١ِى١ح 

اٌمصٜٛ ٌٍؽًّ اٌذ٠ٕا١ِىٟ ٌٚىٓ علالح الاصاؼاخ ٚضغظ اٌّاء اٌّغاِٟ اٌضائذ ِع اٌرشدد لا٠رثع ذصشف 

لذ ٚظذ ا٠ضا ٌىً ل١ُ اٌمصٜٛ . ذرفاٚخ تاخرلاف اٌرشدداخ (لُّ ِٕٚخفضاخ)خطٟ ِعراد تً ذّٛظٟ 

ٌٍؽًّ اٌذ٠ٕا١ِىٟ ٚاٌرشدداخ اْ اٌر١ّع ٠ؽذز تاٌمشب ِٓ ٔٙا٠ح اٌؽًّ تاعّاق ضؽٍح ِراخّح ٌٍغطػ ٌىً 

 .اٌىصافاخ إٌغث١ح ٌٍرشب اٞ لاٞ ٔٛع ِٓ أٛاع اٌرشب اٌش١ٍِح

الاصاؼاخ ٚضغظ اٌّاء اٌّغاِٟ )ٚلذ ٌٛؼظ اْ تض٠ادج عّك اٌطّش ذمً الاعرعاتح اٌذ٠ٕا١ِى١ح 

تعذ رٌه إٌمصاْ ٠صثػ الً ٚضٛؼا  ( ۱َ)ٚ٘زا إٌمصاْ ٠ؽصً ٌؽذ عّك طّش ِع١ٓ ؼٛاٌٟ  (اٌضائذ

 ,۴۶)الاصاؼاخ اٌعّٛد٠ح ذمً تٛضٛغ تٕغة . ٚوزٌه تض٠ادج لٛج اٌرشتح عٛف ٠مً ذاش١ش عّك اٌطّش

%۳۷(%۴۰,  ۱)  اٌٝ  (َ ۰٫۵) تض٠ادج عّك اٌطّش ِٓ اٌىص١فحِع اٌّرٛعطح  اٌشخٛج،ٌٍرشب اٌش١ٍِح  %

ٌٍرشب اٌش١ٍِح الاصاؼاخ اٌعّٛد٠ح  ذمً  (َ ۱٫۵)  اٌٝ  ( ۱َ) ت١ّٕا عٕذِا ٠ضداد عّك اٌطّش ِٓ (َ

اخ١شا عٕذِا ٠ضداد عّك اٌطّش .  تاٌرعالة%,۳%)۳۸% ,۴۵) تٕغة  اٌىص١فح ِع اٌّرٛعطح اٌشخٛج،



 ٚ اٌشخٛجٌٍرشب اٌش١ٍِح  فٟ الاصاؼاخ اٌعّٛد٠ح  وأد ٔغثح إٌمصاْ( ۲َ)  اٌٝ  (َ ۱٫۵) ٌلاعاط ِٓ  

,۱۸%)۳۶% ,۴۲ )اٌىص١فح ٚ اٌّرٛعطح  . تاٌرعالة%

ِٚٓ خلاي ادخاي عاًِ اخّاد اٌرشتح فٟ اٌرؽ١ًٍ ٚظذ ذاش١شٖ اٌشذ٠ذ عٍٝ إٌرائط ٌلاصاؼاخ 

- اٞ تاعرخذاَ ّٔٛرض ِشْ)ٚضغظ اٌّاء اٌّغاِٟ اٌضائذ عٕذِا ذىْٛ ٌذٚٔح اٌرشتح ِرضّٕح تع١ٍّح اٌرؽ١ًٍ 

 .ٌذْ
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