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In this present work, we are interested in the analysis of the behavior of rigid reinforced concrete retaining walls of L, inverted T and inverted L shapes or so called "Cantilever" walls. Using the ''Plaxis'' software package and taking into account quite a number of factors, the assessment of the contribution of advanced soil behavior models to their justification is analyzed and discussed. The main objective of this investigation is to arrive at the evaluation of the lateral pressures behind the wall stem by linear regression analysis available in Microsoft Excel. Indeed, around a hundred wall models are configured and analyzed. The two MC and HSM behavior models are used simultaneously to model the foundation soils while the retained soils are modeled only by the MC model in the all simulations carried out. The results obtained focus on the analysis of lateral earth pressure profiles subsequently produced of all simulated soil types. Consequently, the parametric study led to the proposal of two simple approaches to better estimate the lateral earth pressures behind the wall. The proposed profiles are compared with the similar work reported in the specialized literature

Introduction

The design of the retaining structures requires the estimation of the lateral earth pressures acting on the retaining walls, which essentially depends on the characteristics of the backfill and the foundation soil. Also, ground movement modes play an important role in estimating its intensity and distribution. There are three commonly known cases of earth pressure: Earth pressure at Rest, active earth pressure and passive earth pressure. Indeed, three main coefficients correspond to it and they are respectively denoted k o , k a and k P .

The coefficient of earth Pressure at Rest is evaluated by the methods of experimental tests, methods of analysis of the factors which affect it and by prediction of the rules and expressions of variation in the coefficient k o . Zhao and al. [START_REF] Zhao | Coefficient of earth pressure at rest for normal, consolidated soils[END_REF] suggest that the relationship between the coefficient of the earth pressure at rest and the void ratio satisfies the linear function during the process of compression. They reported that the first studies about this coefficient were carried out for soils without cohesive while the tests on cohesive soils were carried out largely under low pressure.

Jaky [START_REF] Jaky | The coefficient of earth pressure at rest[END_REF]developed a simple empirical equation to determine the values of which are based on the correlation with the angle of internal friction. This equation is suitable for granular and clay soils. The coefficient of earth pressure at rest can also be estimated by the theory of elasticity or Hooke's law based on the correlation with the Poisson's ratio of the soil [START_REF] Braja | Geotechnical engineering Handbook[END_REF].

Considering the effect of stress history, it was found that the values of the coefficient k o for an overconsolidated soil are significantly higher than those for a normally consolidated soil. Indeed the equation given by Mayne and Kulhawy [START_REF] Mayne | OCR relationships in soil[END_REF] clearly reflects the influence of the overconsolidation coefficient "OCR" on the calculated values of the earth pressure coefficient at rest k o .

Experimentally, Sheriff et al. [START_REF] Sherif | K a and K 0 behind rotating and non-yielding walls[END_REF] distinctly led to an equation which allows evaluating it according to the angle of internal friction and the density of the soil (dense sand). Depending on the plasticity index and for normally consolidated clay soils, Massarsch suggested two analytical expressions [START_REF] Sherif | Coefficient of earth pressure at rest as related to soil precompression ratio and liquid limit[END_REF].

Junhway reported that in latest years, this Jaky equation has been verified and analyzed by various authors such as Mesri and Hayet (1993) [START_REF] Sherif | and behind Rotating and Non-Yielding Walls[END_REF][START_REF] Massarsch | Lateral earth pressure in normally consolidated clay[END_REF]. Robert tested Jaky's formula by examining the relationship found between the earth pressure coefficient at rest and the internal friction angle of the soil [START_REF] Junhwan | Assessment of K 0 correlation to strength for granular materials[END_REF]. As a result, an improvement of its critical hypothesis was introduced and a modified k o /phi relationship was deduced [START_REF] Mesri | The coefficient of earth pressure at rest[END_REF][START_REF] Robert | On K o FACTOR[END_REF][START_REF] Michalowski | Admissible stress fields and arching in piles of sand[END_REF]. Often, it is observed that the coefficient k o varies depending on the soil density state [START_REF] Michalowski | Coefficient of earth pressure at rest[END_REF].

In terms of standards, the Eurocode7 combines the formula of Meyrhof and the modification made by Kezdi for sloping ground [START_REF] Pipatpongsa | Rationale for coefficient of earth pressure at rest derived from prismatic sand heap[END_REF][START_REF] Vardhanabhuti | Coefficient of earth pressure at rest for sands subjected to vibration[END_REF][START_REF] Chris | Earth pressure and earth retaining structures[END_REF]. The commonly known earth pressure rule situates the pressure coefficient at rest k o between the two coefficients K a and Kp, i.e.: k a< k o< K p .

For practical purposes of geotechnical engineering, Jaky"s equation remains moderately valid and sufficiently accurate more than other solutions because it provides a good estimate of k o - [START_REF] Meyerhof | Bearing capacity and settlement of pile foundations[END_REF]. This coefficient is not constant but shows an increasing tendency with increasing soil consolidation. It is also characterized by the more obvious non-linearity for cohesive soils unlike granular soils, due to the variation in the rate of voids during compression over the tests [START_REF] Michalowski | Admissible stress fields and arching in piles of sand[END_REF].

Lorena conclude that the value of K 0 under unsaturated conditions varied during loading and unloading, being higher under unloading [START_REF] Tian | Coefficients of earth pressure at rest in thick and deep soils[END_REF]. Kalman demonstrate through the investigations that the method applied by classical soil mechanics and classical rock mechanics for the determination of the value of earth pressure at rest cannot be applied in the case of overconsolidated soils [START_REF] Lorena | Evaluation of the coefficient of earth pressure at rest (K 0 ) of a saturated-unsaturated colluvium soil[END_REF].

The initial work on the estimation of lateral earth pressures was undertaken long before by Coulomb and Rankine. These two commonly used methods assume that the distribution of active and passive lateral earth pressures is linear and triangular [START_REF] Kalman | In-situ measurements in Overconsolidated Clay: Earth Pressure at rest[END_REF][START_REF] Coulomb | Essai sur une application des règles de maximise et minimise à quelques problèmes de statique relatifs à l"architecture[END_REF][START_REF] Rankine | On the stability of loose earth[END_REF]. Sherif et al carried out tests on prepared models, the results of which show that the distribution of earth pressures at rest and in the active state is also triangular [START_REF] Tsagareli | Experimental investigation of the pressure of a loose medium on retaining walls with a vertical back face and horizontal backfill surface[END_REF]. However, other experimental results show that this distribution is non-linear, especially for walls with rough facings [START_REF] Matsuozawa | Analyses of Active Earth Pressure against Rigid Retaining Wall Subjected to Different Modes of Movement[END_REF][START_REF] Fang | Static Earth Pressures with Various Wall Movements[END_REF][START_REF] Potts | A numerical study of the effects of wall deformation on earth pressures[END_REF].

It is reported that the two classic methods of Rankine and Coulomb can calculate the earth pressures only at the limit state but they exclude the effect of the retaining walls modes movement. The geometric dimensions of the structural elements of the walls (slab, stem, counterfort, shear key, etc...) are also excluded from the objectives of the two methods.

Using the finite element method, Potts, Fourie and Hazarika studied the typical distribution of earth pressures considering various wall movement modes and concluded that the development of wall friction increases with increasing motion of the wall [START_REF] Hazarika | Soil mechanics fundamentals and application[END_REF][START_REF] Matsuo | Centrifuge tests on seismic behavior of retaining walls[END_REF]. On the other hand, it appears from the experimental work carried out and analyzed by many researchers that the intensity of the lateral pressure is strongly influenced by the direction of the retaining wall movement. However, the mode of movement controls the distribution along the height of the [START_REF] Nakai | Finite element computations for active and passive earth pressure problems of retaining wall[END_REF][START_REF] Bang | Transition of active lateral earth pressures, behind retaining walls[END_REF][START_REF] Fang | Passive earth pressures with various wall movements[END_REF][START_REF] Fan | Numerical solution of active earth pressures on rigid retaining walls built near rock faces[END_REF][START_REF] Bowles | Foundation analysis and design[END_REF].

What choice of earth pressure coefficient?

The proper choice of the earth pressure coefficient to correctly conduct geotechnical calculations presents a worrying problem for some of the geotechnical engineers groups. In the literature, no unified choice is shown.

However, for all types of retaining structures, the k a Rankine coefficient (K aRank ) should be considered. If the designed retaining wall is rigid without rotation or translation, the coefficient is to be considered [START_REF] Bang | Active Earth Pressure behind Retaining Walls[END_REF]. In this case, the lateral earth pressure will be high and the wall design will not be economical as well. Nevertheless, it appears from the many works carried out that there is always an intermediate active state K a between the two classic states of Rankine and Jaky, i.e.: K aRank< k a< k o .

Practically, various approaches have been developed to study these intermediate states and among which we especially remind those of Bang [START_REF] Frydman | Earth pressure on retaining walls near rock faces[END_REF], Frydman and Keissar [START_REF] Goh | Behavior of cantilever retaining walls[END_REF], Goh [START_REF] Mazindrani | Lateral Earth Pressure Problem of Cohesive Backfill with Inclined Surface[END_REF], Mazindrani and Ganjali [START_REF] Lancellotta | Analytical solution of passive earth pressure[END_REF], Lancellotta [START_REF] Powerie | Soil mechanics: concepts and applications[END_REF], Powerie [START_REF] Ni | Displacement-Dependent Lateral Earth Pressure Models[END_REF]. Ni et al [START_REF] Braja | Principles of foundation engineering[END_REF].

3 Modeling and analysis of the behavior of "Cantilever" type walls

Retaining wall geometry

In this presentation, the parametric study aims at estimating the earth pressures behind models of rigid retaining walls of L, inverted T and inverted L shapes. The soil mass placed in backfill behind the wall consists of a sandy material. The geometric dimensions are calculated according to the usual recommendations [START_REF]Règles techniques de conception et de calcul des ouvrages et constructions en béton armé suivant la méthode des états limites (Fascicule 62, titre 1 du CCTG Travaux section 1 : béton armé)[END_REF]. The structural elements of each wall consist of a vertical wall stem without buttress, embedded in a slab whose geometric dimensions are designated in figure [START_REF] Zhao | Coefficient of earth pressure at rest for normal, consolidated soils[END_REF]. The slab is also considered anchored in the foundation soil to a depth of 1m. The thickness of the stem varies from 35cm to 90cm depending on the model of the wall studied when the thickness of the base slab (footing) also varies from 35cm to 70cm -Table [START_REF] Braja | Geotechnical engineering Handbook[END_REF]. The lengths of the heel and the toe slab are dependent to the positioning distance of the stem compared with the slab. In fact, five distances were considered from the left edge of the slab, namely: X=0, X=1b/4, X=1b/2, X=3b/4 and X=1b with b designating the width of the slab taken fixed and equal to 4m for all the simulations carried out. The height of the wall stem is sized according to the width of the slab. We then consider three heights which are 1b, 1.20b and 1.40b.

The concrete used is characterized by different strength classes and a variable modulus of elasticity. For the stem, an instantaneous deformation modulus is accepted when for the slab the choice was oriented towards deferred deformations [START_REF] Chogueur | Analyse et modélisation de l"interaction des ouvrages de soutènement[END_REF]. Indeed, the considered properties of concrete are reported in table [START_REF] Braja | Geotechnical engineering Handbook[END_REF].

To model the retained soil, there are four types of soils noted successively soil1, soil2, soil3 and soil4. However, the foundation soil has three types of soil reported ground1, ground2 and ground3-Table [START_REF] Jaky | The coefficient of earth pressure at rest[END_REF]. The various simulations carried out with the two component models of Mohr Coulomb (MC) and the hardening soil model (HSM).

A fairly large number of various factors that can influence the behavior of the walls were effectively taken into account. In plane deformations, the results achieved focus mainly on the analysis of the horizontal and vertical stresses predicted behind the models of retaining walls studied. It should be noted that these stresses are considered to be applied to the fictional face passing through the right edge of the base slab [START_REF] Braja | Geotechnical engineering Handbook[END_REF]. In fact, the numerical results translated into graphs are analyzed and discussed. Consequently two resulting solutions compared with a similar work of Goh [START_REF] Mazindrani | Lateral Earth Pressure Problem of Cohesive Backfill with Inclined Surface[END_REF], are also proposed for the evaluation of the lateral earth pressures behind the retaining wall.

Fig1. Geometric dimensions of the retaining wall

Numerical model design and calculation procedures

The geometric dimensions of the numerical model in the ""X"" direction include the side borders upstream of the wall set at 3 times the height of the wall and the side borders downstream set at 6 times this height. In the ""y"" direction, the boundaries lower than the wall are fixed at 2 times the height of the wall, which makes it possible to eliminate the effect of the boundaries of the model on the calculation results. The stem and the slab are modeled by the elements "beams. The embankment is modeled by the Mohr-Coulomb MC model in all stages of the calculations, however the soil limiting the embankment and supporting the slab is modeled separately by the MC model and the model with hardening HSM. In the first place, the retained soils (Soil 1 , soil 2 , soil 3 and soil 4 ) are simultaneously modeled with the same single foundation ground 1 and in the second phase, the foundation soils (Ground 1 , Ground 2 , Ground 3 ) in turn are simultaneously modeled with the same single type of retained Soil1-Table [START_REF] Zhao | Coefficient of earth pressure at rest for normal, consolidated soils[END_REF].

For all calculations, the reducing coefficient of soilstructure interaction R inter is taken variable and having the values of 0.20, 0.30, 0.50, 0.70 and 1. Each wall model is characterized by an identifier called by the term '' CW N °-X ''. The term '' cW '' designates cantilever retaining wall, the term '' N° '' gives the order of the wall which is dependent on the number of cases of variations of the factors influencing the behavior of the wall when the letter '' X '' preceded by a minus sign, identifies the order of combination between the retained soil and the foundation soil in terms of the behavior models used to model each type of soil -Table (4).

Properties of structural elements

By concrete strength class, the properties of the structural elements used in the calculations are summarized in table

(2) below.

Soil properties and layer interfaces

Table (2) shows the geotechnical properties of the soil layers and interfaces relating to the four types of retained soils and the three types of foundation soils considered in this parametric study detailed below: 4 Analysis of the evolution of the active pressure coefficient as a function of the variation of stem location

Linear regression method

By considering the CW4-2 model with the retained soil1, five simulations were developed which correspond to the five cases of location of the wall with respect to the slab. Figure 3 (a, b, c, d) shows the distribution of lateral earth pressures by stem positioning distance. It is clearly observed that the non-linearly distributed lateral pressures are typically low at the head of the stem but they gradually increase with depth to reach the maximum values at the base of the stem for the distances X=0 and X=1/4b and X=1/2b. Nevertheless, for the distance X=3/4b, the lateral earth pressure reaches a significant value at the upper halfheight of the stem and beyond this depth, a slight regression was observed followed by an increase in the values. It is noted that the pressure at the stem base is maximum and clearly higher than that predicted at the mid-height of the stem. Compared to the lateral pressures provided by the two methods of Rankine (K aRank ) and Jaky k o , it can be seen that the lateral pressures predicted by the finite element method is inserted between the two straight lines resulting from the two classical methods. To reminder, the calculation of the active earth pressures coefficient by the Rankine method (K aRank ) is based on the formula proposed by [START_REF] Mazindrani | Lateral Earth Pressure Problem of Cohesive Backfill with Inclined Surface[END_REF]. The reduced lateral pressure at the head top of the stem is due to the translation modes of the wall and the rotation of the slab downstream of the wall. Estimation of the coefficient of active pressures by the linear regression analysis method. For all the cases analyzed by the finite element method, the lateral pressure distribution, which is nonlinear, was compared to that resulting from the two classical methods of Rankine and Jaky. However, both of these last two methods assume that this distribution is linear. To make this comparison meaningful, the three methods themselves must have a linear distribution. Indeed, through the regression analysis option available in Microsoft Excel, the profiles of the nonlinear distributions are transformed into linear profiles. For each case, the lateral pressure profiles produced by point clouds with smoothed curves and markers are transformed to point clouds with markers only. This way of doing things allowed us to draw trend curves based on a simple linear regression represented by the equation below and having the coefficient of determination R 2 :

(1)

More the coefficient of determination (Correlation) R 2 tends towards the value of 1; more the adjusted model considered (Projected straight line) is on average close to the observed data (Traced point clouds).

In the following, two approaches for estimating the active lateral pressures depending on the types of retained soils and the foundation soils are proposed. Firstly, the Rankine coefficient K aRank is calculated by the Rankine method modified by Mazindrani and Ganjali which takes into account the cohesion (c=1) and more precisely the critical height Z c . However in the 2 nd step, we consider zero cohesion (c=0) when the Rankine coefficient is calculated by the formula:

(2)

In other words, the adjusted model or the projected line is intercepted at the Rankine line when c=1 and when c=0, this line is intercepted at the Jaky line. Let and With: and and after replacements in the three equations mentioned above -figure (4a), we will again obtain the following equations:

(3) (4) [START_REF] Sherif | K a and K 0 behind rotating and non-yielding walls[END_REF] Then we deduce the three active pressure coefficients , , and presented as follows:

(6) (7) (8) 
With and γ=17KN/m 2 , the three active and current pressure coefficients calculated at the stem base, have the following values: , , Compare the three values obtained with the values of Rankine and Jaky, we will obtain the following: Finally, the current active earth pressure coefficients can be evaluated by the following resulting formulas:

a/- (9) (10) (11) 
b/-

It can be judged that the simple linear regression made it possible to quantify the causal link between the three coefficient k aRank , k a and k 0 to be able to predict the lateral earth pressures. Figures 6 to11and Table Table 5 Evaluation of lateral pressures behind a "Cantilever" type retaining wall under the effects of retained soils and foundation soils Fig12. Profiles of active lateral pressures behind the "Cantilever" type retaining wall, δ=1/3 φ to 1φ , β=0, X=variable

Fig13. Profiles of active lateral pressures behind the "Cantilever" type retaining wall, δ=1/3 φ to 1φ , β≠0, X=variable Fig14. Proposed approach for active lateral pressure profiles at unity behind a "Cantilever" type retaining wall, δ=1/3 φ to 1φ, β=0, X=variable

results and comments

The analysis of the numerical results reported in table ( 4 between 0.65 and 0.68(K aRank +k o ). It is noted that these achieved results are due to its high rigidity on the one hand and on the other hand to the induced displacements which are also weak.  The foundation Ground3 also contributed to more or less high values compared with the foundation soil (Ground2) and similar to those produced with the foundation soil (Ground1).  The foundation soil (Ground3) also contributed to more or less high values compared with the foundation soil (Ground2) and similar to those produced with the foundation soil (Ground1).  Considering the average values which take into account the effects of the types of soils used and the foundation grounds, the variation of the coefficient of soil/wall friction and the variation of wall location distance, the values of the coefficient k a varies between 0.50 and 0.57(K aRank +k o ).

 More the weighting coefficient is greater, more the coefficient k a is greater hence the induced displacements will be reduced (Case of the foundation ground2).

 Whatever the types of soil retained and foundation soil, it can therefore be distinguished that the active lateral earth pressures coefficient can be reasonably estimated by the following expression-figures ( 12) and ( 14  At the base of the stem, the evaluation of the coefficient by the proposed solutions are in good coherence with the solution proposed by [START_REF] Goh | Behavior of cantilever retaining walls[END_REF] for a rough face, however the smooth surface has been discarded in this parametric study.  The estimated active pressure coefficient of the two solutions is inserted between the two classical active coefficients k a and k o . This is consistent with the comments and results of various researchers such as [START_REF] Bang | Active Earth Pressure behind Retaining Walls[END_REF] and [START_REF] Bowles | Foundation analysis and design[END_REF].

Analysis of the evolution of the active pressure coefficient as a function of the variation in stem location

Polynomial regression method

The three relationships found between the coefficient and the other two coefficients and , allowed us once again and differently to evaluate the coefficient K a . It is revealed the following equations via the figures below resulting from polynomial regression analysis:

(18) (19) 
Consequently, the ratio ( / ) is quantified graphically according to the figures below: 

results and comments

We find that the coefficient k a maybe once again evaluated by the three equations ( 18), ( 19) and ( 20) resulted from the polynomial regression analysis. Consequently, the results obtained are listed as follows:  The three equations give close values. The coefficient increases proportionally with the distance X and it appeared dependent on the angle of internal friction of soil.  In the vicinity of the distance X=0.70b, the calculated values approach the values of k o . Beyond this distance, values occur greater than those of . We then distinguish that the rule K aRank < k a< k o is only appropriate for any distance X/b≤0.70-Figures 14 and15.  Indeed, a retaining wall dimensioned with a value of k a k o is not economical. We conclude that the satisfactory distance is included in the interval . So that the coefficient is also inserted in the interval [K aRank< k a< k o ].

 Figure [START_REF] Meyerhof | Bearing capacity and settlement of pile foundations[END_REF] below shows graphically the evolution of the active pressure coefficient as a function of the angle of internal friction behind a "Cantilever" type retaining wall.

Conclusions

It appears from linear and polynomial regression analyzes available in Microsoft Excel that the evaluation of active earth pressures can be achieved. The proposed solutions are based on the results of a carefully conducted parametric study. A fairly large number of factors affecting the behavior of this type of wall "Cantilever" has been identified, evaluated and analyzed. The resulting solutions make it possible to quantify the values of the equivalent active pressure coefficient which can better satisfy the conditions imposed. However, the proposed solutions remain valid for the following conditions:  The base of the wall restrained such that it could not move horizontally  The base slab (footing) of the wall must be anchored to the required depth.  The backfill mass constituting the retained soil is homogeneous  The lateral earth pressures acting on the vertical virtual back passing through the edge of the heel are the only ones to be considered in the calculations according to the approximation method.  The retained soil must non-cohesive, if this is not the case; a lower cohesion of 2kN/m 2 is tolerated.

 The faces of the vertical stem in contact with the soil are rough.  No water table behind the wall.  The point of application of the pressure force is located in one third of the height of the stem from the base according to the solutions proposed when [START_REF] Goh | Behavior of cantilever retaining walls[END_REF] proposes two points of application of 0.33H and 0.50H from the top.  Both proposed solutions can be programmed in a spreadsheet or even implemented in related software packages. Their use allows verification of the stability of retaining walls in the serviceability limit state.
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Table 1

 1 Combination of behavior modes of supported soils and foundation soils by simulation models

	Combination models	1	2	3	4	5	6	7	8	9	10	11
	Retained soils	Soil1 (MC)	Soil2 (MC)	Soil3 (MC)	Soil4 (MC)	Soil1 (MC)	Soil2 (MC)	Soil3 (MC)	Soil4 (MC)	Soil1 (MC)	Soil1 (MC)
	Foundation soils		Ground1 (MC)			Ground1 (HSM)		Ground2 (MC)	Ground 3(MC)	Ground1 (SSM)

Table 2

 2 Geotechnical properties of soil layers and interfaces

				Retained soils		Foundation soils	
	Parameter	unity	Soil 1 (Sand)	Soil 2 (Sand)	Soil 3 (Sand)	Soil 4 (Sand)	Ground 1 (Tebessa clay)	Ground 2 (Gravelly clay)	Ground 3 (Sand)
	 unsat	KN/m 3	17.00	17.00	17.00	16.50	16.50	17.00	17.00
	 sat	KN/m 3	20.00	20.00	21.00	20.00	19,40	19.50	20.00
	k x	m/jour	1.00	0.50	0.50	1.00	8E-05	1.38E-07	1.00
	k y	m/jour	1.00	0.50	0.50	1.00	8E-05	1.38E-07	1.00
		KN/m 2	4E+04	3E+04	1.2E+05	8E+04	2.5 E+03	3.06 E+03	8E+04
		KN/m 2	1.00	1.00	1.00	1.00	42.00	30.00	2.00
		[°]	32.00	34.00	33.00	31.00	3.20	15	34.00
		[°]	2.00	4.00	3.00	1.00	1.00	0.00	0.00
		-	0.30	0.30	0.30	0.30	0.33	0.426	0,30
		KN/m 2					2.34E+03		
		KN/m 2					3.74 E+03		
		KN/m 2					7.18E+0		
	power (m)	[-]					0.50		
	 ur	[-]					0.20		
	 *	KN/m 2					6.10E-03		
	k *	KN/m 2					3.93E-03		
		kN/m²					9.44E-01		
	M	kN/m²					0.50		
	C c	[-]					2,17E-01		
	C s	kN/m²					7E-03		
	e init	[-]					0.55		
	R inter 	[-]		0.20, 0.50, 0.70, 1		0.20, 0.50, 0.70, 1	

Table 3

 3 Propriétés des éléments structuraux des murs de soutènement

		Concrete strength class	C20/25	C25/30	C30/37	C35/45	C40/50	C45/55
	Equivalent thickness (m)	E (MPa)	2,99E+04	3,22E+04	3,42E+04	3,60E+04	3,76E+04	3,91E+04
			EA (kN/m)	5,23E+07	5,63E+07	5,98E+07	6,30E+07	6,58E+07	6,58E+07
		0,35	EI (kN.m2/m)	5,33E+05	5,75E+05	6,11E+05	6,43+05	6,72E+05	6,99E+05
			EA (kN/m)	5,97 E+07	6,43 E+07 6,84 E+07	7,20 E+07	7,52 E+07 7,83 E+07
		0,40	EI (kN.m2/m)	7,96 E+05 8,58 E+05	9,11 E+05	9,60 E+05	1 E+05	1,04 E+05
			EA (kN/m)	7,46E+07	8,04E+07	8,55E+07	9,00E+07	9,40E+07	9,78E+07
	Stem	0,50	EI (kN.m2/m) EA (kN/m)	1,56E+06 8,96E+07	1,68E+06 9,65E+07	1,78E+06 1,03E+08	1,87E+06 1,08E+08	1,96E+06 1,13E+08	2,01E+06 1,17E+08
		0,60	EI (kN.m2/m)	2,60E+06	2,89E+06	3,08E+06	3,24E+06	3,39E+06	3,52E+06
			EA (kN/m)	1,05E+08	1,13E+08	1,20E+08	1,26E+08	1,32E+08	1,37E+08
		0,70	EI (kN.m2/m)	4,27E+06	4,60E+06	4,88E+06	5,14E+06	5,38E+06	5,59E+06
			EA (kN/m)	1,34E+08	1,45E+08	1,54E+08	1,62E+08	1,69E+08	1,76E+08
		0,90	EI (kN.m2/m)	9,07E+06	9,77E+06	1,04E+07	1,09E+07	1,14E+07	1,19E+07
			E (MPa)	3,72E+04	4,01E+04	4,26E+04	4,48E+04	4,69E+04	4,87E+04
		0,35	EA (kN/m)	5,86E+07	6,31E+07	6,70E+07	7,06E+07	7,38E+07	7,67E+07
			EI (kN.m2/m)	5,98E+05	6,44E+05	6,84E+05	7,21E+05	7,53E+05	7,83E+05
			EA (kN/m)	8,37E+07	9,01E+07	9,58E+07	1,01E+07	1,05E+07	1,10E+07
	Base Slab	0,50	EI (kN.m2/m)	1,74E+06	1,88E+06	2,00E+06	2,10E+06	2,20E+06	2,28E+06
			EA (kN/m)	1,17E+08	1,26E+08	1,34E+08	1,41E+08	1,48E+08	1,53E+08
		0,70	EI (kN.m2/m)	4,78E+06	5,15E+06	5,48E+06	5,76E+06	6,03E+06	6,27E+06
			EA (kN/m)	1,51E+08	1,62E+08	1,72E+08	1,81E+08	1,90E+08	1,97E+08
		0,90	EI (kN.m2/m)	1,02E+07	1,10E+07	1,16E+07	1,23E+07	1,28E+07	1,33E+07

Table 4

 4 Models of retaining walls used in the simulations with θ=45°, λ=90° and , C30/37

														Combination
	Embankment height and slope	Retaining wall	X	H (m)	H stem (m)	b (m)	E t (m)	E b (m)	E s (m)	Retained soils	Foundati on soils		of soil behavior models
			CW9-1	0	4	3.50							1*	
				1b/4										
			CW 10-1	1b/2	5	4.50	4	0.20	0.50	0.50	Soil 1		1*	
			CW 4-1 CW 11-1	3b/4 1b	5.50	5.00					Soil 2	Ground 1	1* 2*	CW...-X (-1):MC/MC
			CW 12-1	1b/4	5.50	5.00	4	0.20	0.50	0.50	Soil 3		3*	
			CW 13-1								Soil 4		4*	
			CW 9-2	0,	4	3.50							5*	
			CW 10-2	1b/4 1b/2	5	4.50	4	0.20	0.50	0.50	Soil 1		5*	
	β=0°	CW 4-2	3b/4 1b	5.50	5.00						Ground 1	5*	(-2):MC/HSM
			CW 11-2								Soil 2		6*	
			CW 12-2	1b/4	5.50	5.00	4	0.20	0.50	0.50	Soil 3		7*	
			CW 13-2								Soil 4		8*	
			CW 14-1 CW 15-1	1b/4	5.50	5.00	4	0.20	0.50	0.50	Soil 1	Ground 2 Ground 3	9* 10*	(-1):MC/MC
			CW 14-2					0.20	0.50	0.30				
			CW 15-2					0.20	0.50	0.40				
			CW 16-2 CW 17-2	1b/4	5.50	5.00	4	0.20 0.20	0.50 0.50	0.50 0.60	Soil 1	Ground 1	1*	(-2):MC/HSM
			CW 18-2					0.20	0.50	0.70				
			CW 19-2					0.20	0.50	0.90				
	hr=1m	β=15° L r =1.5Bt β=11°	CW30-1 CW 30-2 CW 30-3 CW 31-2											
		Lr=2Bt	CW 31-3											
		β=9°	CW 32-2											
		Lr=2.5Bt	CW 32-3											
			CW 33-1											
	h r =1.50m	β=22° Lr=1.5Bt β=17° Lr=2Bt	CW 33-2 CW 33-3 CW 34-1 CW 34-2	1b/4	5.50	5.00	4	0.20	0.50	0.50	Soil 1	Ground 1	1* 5* 11*	CW...-X1 (-1): MC/ MC (-2):MC/HSM (-3): MC/SSM
			CW 34-3											
		β=13° Lr=2.5Bt	CW 35-1 CW 35-2											
			CW 35-3											
		β=28° Lr=1.5B	CW 36-2											
	h r =2m	β=22° Lr=1.5Bt	CW 37-2