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The displacement will be determined at all points of the 
retaining wall where the Inclinometer tube is placed, and the data is 
collected through specialized software. The software used for 
processing horizontal displacement data, called 
Inclinometer_SiteMaster, is one of the products that the Vietnam 
Geological and Environmental Monitoring Equipment Joint Stock 
Company has purchased and distributed in Vietnam (illustrated in 
Figures 2 and 3).

Figure 3. Monitoring the Wall Deformation [16].
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 The parameters of the retaining wall and strut system for each 
level are listed in Table 2 and Table 3 respectively.



Table 4 shows the input parameters for Hardening Soil and 
Mohr Coulomb Models, in which the parameters are determined from 
the physical characteristics of soil layers from 1st to 5th layer (the 
section containing diaphragm wall).
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a) Point A01

b) Point A02

c) Point A03



JOMC 51

Journal of Materials and Construction Vol 14 No.01 (2024)

 

 
 

 

a) Point A01

b) Point A02

c) Point A03

 

 

To evaluate the influence of the thickness of the retaining wall 
on the lateral displacement, a simulation was carried out to calculate 
the displacement according to the HS Model for retaining walls with 
thicknesses of 1200mm, 1000mm, and 800mm (denoted as T1200, 
T1000, and T800, respectively). The parameters of the model used are 
as in section 3.2 above. The calculated results were compared with the 
measured displacement data at the measurement positions A01, A02, 
and A03.

Figure 6 shows the displacement diagram calculated according 
to the HS Model for the corresponding wall thicknesses, and the 
displacement values at a depth of 12.5m are summarized in Table 6. 
The results in Figure 6 show that the deformation of the retaining wall 
for different wall thicknesses is quite consistent with each other, with 
the values increasing as the wall thickness decreases and vice versa. 
However, the degree of variation in deformation of the wall is not the 
same at different depths. This variation is also different at different 
measurement points, and at a depth of 12.5m, the displacement of the 
wall is the largest, reaching 21.6mm, 20.45mm, and 19.5mm 
corresponding to wall thicknesses of 800mm, 1000mm, and 1200mm 
at the deformation measurement point A03.

a) Point A01

b) Point A02

c) Point A03

Similar results were obtained for the corresponding positions of 
A01 and A02, which were (21.02mm, 19.91mm, and 18.99mm) and 
(13.98mm, 13.87mm, and 13.8mm), respectively. Thus, as the 
thickness of the diaphragm wall increases, its stiffness also increases, 
resulting in a decrease in its displacement. However, the degree of this 
variation is quite small, ranging from only 9.77% (at measurement 
point A03) to 12.87% (at measurement point A02). This shows that in 
the design of diaphragm walls for deep excavations, the wall thickness 
should be selected according to the displacement calculation model 
that is appropriate, while considering reducing the wall thickness to 
meet technical requirements as well as economic requirements.

 

The results of calculating the displacement of the retaining wall 
using Plaxis 3D simulated with two common soil models, Hardening 
Soil (HS) and Mohr Coulomb (MC) Model, show fairly compatible 
results with actual measured data. However, the HS Model provides 
safer and more consistent results with actual data. In the case of 
having complete soil mechanics indicators, simulating with the HS 
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Model will accurately describe the stiffness parameters of the soil and 
consider the dependence on the stress of the stiffness coefficient.

On the other hand, the research results also indicate that the 
influence of the thickness of the retaining wall on the horizontal 
displacement variation is quite small. Therefore, when selecting 
the thickness of the wall, the requirements for bending stiffness 
and waterproofing should be the basis for determining the 
appropriate thickness.
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