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Fig. 2. View of the pluviation system
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Fig. 1. Schematic view and details of the physical
modeling system
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Fig. 3. View of the pluviation plate (a= Opening width, N= Number of curtain, s= distance between the two apertures)
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Fig. 4. Grain size distribution curve of Firuzkuh Sand
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161) 0.35 0.943 0.603 2.658
Table 1. Physical characteristics of Firuzkuh Sand
(No.161)
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Fig. 6. Influence of width and number of openings on

relative density in single-curtain and double curtain
pluviation plate. (a): H=10 cm; (b): H=40 cm
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Table 2. Details of tests and variables

Y4~ Yd (mi ¢
D. = d " /d (min) x d (max) x 100 (\_)

L=
Yd (max) ~ d (min) Yd
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Fig. 5. Plan of the sampler on the chamber
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Fig. 7. Influence of the traveling pluviator speed and
number of opening on the relative density.
(a): H=10 cm; (b): H=40 cm
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Fig. 11 Pluvial deposition of sand using curtain

pluviation system for different values of opening width
and number of opening of curtain at Hr=40 cm.
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Fig. 8. Influence of opening width, pluviator speed and
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(b): N=2.
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Height of Fall (cm)

Velocity(em/s) = 290" 220 He=30 He=40 He50 H=60 He70

V=2 5012 5943 6655 69.80 7256 73.02  73.93

a=2mm, N =1 V=5 6515 7027 7529 7843 7843 8021 8021
V=10 7484 7977 8504 87.63 9147 9315 9357

V=2 2938 3735 4458 5161 6183 5895 59.92

a=3mm, N =1 V=5 46.10 5556 6278 6888  71.65 71.65  72.56
V=10 5847 6373 7118  77.54 8021  80.66  79.76

V=2 870 1557 21.17 2990 3887 4094 4401

a=4mm, N =1 V=5 1838  25.02 3468 4553 4705  50.05  50.05
V=10 3177 4145 4805 59.81 6503  70.14  71.06

V=2 5653 6372 6749 6388 70.72 7484  73.93

a=2mm, N =2 V=5 64.67 7257 7754 7933 7977 8021  81.10
V=10 7119 7664 81.54 8329 8634  88.06  89.34

V=2 2502 3943 5011 5602 5605 5894  59.90

a=3mm, N =2 V=5 43.04 5653 6278 6373 6655 7119 7027
V=10 5507 6039 7026 7348 7439 7574  78.43

V=2 1154 1949 2502 3259 4099 42.02 4253

a=4mm, N =2 V=5 19.49 2884 4150 5359 5062 5261  53.60
V=10 2829 3943 5211 60.87 6373 6278  64.68

Table. 3 Experimental results of the effect of fall height on the percentage of relative density
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Fig. 13. Radar chart of relative density
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ABSTRACT

It is common to apply physical modeling for a more precise investigation of phenomena in geotechnical
engineering. The reconstitution of specimens is an appropriate way to study soil behavioral parameters in
laboratories due to the restrictions of acceptable undisturbed sample preparation. Reconstitution of the sand
sample is one of the most well-known challenges of physical modeling. One of the most significant aspects
of physical modeling geotechnical engineering is the repeatability of bed preparation. The reconstitution of
sample and bed preparation in physical modeling are divided into two general approaches, depending on the
type of porosity control employed. Methods where the porosity is adjusted after deposition, is only
appropriate for dense beds with diverse layers. This category includes the methods of tamping and vibration.
Another methods where the porosity is controlled during deposition, which aim at obtaining any porosity
within the maximum-minimum porosity limits of the material that is pluviation technique. Because of the
favorable conditions and prompt modeling it enables, the preparation of layers by the pluviation technique is
one of the most reliable bed preparation methods. The pluviation technique can be divided into three
categories, air pluviation, vacuum pluviation, and water pluviation. In addition, each category is divided into
three minor subgroups that monitor sand-rain outflow intensity as follows, controlling the deposition
intensity of sand output from single or multiple nozzles of various shapes, controlling the deposition
intensity of the sand output from single or multiple sieves, controlling the deposition intensity of the sand
output from longitudinal aperture (curtain pluviation). The effective parameters on pluviation system are
deposition intensity and fall height. Deposition intensity, itself, is affected by aperture width, traveling
pluviator speed, and the number of opening. The sand reconstitution technique must properly provide real
sample conditions in a wide range of soil density (loose to dense), the uniform void ratio in the entire
reconstructed specimen, fully saturated conditions for undrained status, the samples should be well mixed
without particle size segregation, regardless of particle size gradation and simulation of the studied
depositional fabric characteristic.

In this research, a novel approach focusing on a traveling sand pluviator with two apertures was
developed for the reconstitution of large-scale samples. Experiments on Iran’s Firuzkuh sand (#161) _Silica
sand with fine-grained content of about 1% that is known as the standard sand in Iran and has been the most
widely used sand for laboratory studies_ evaluated the effects of opening width, traveling pluviator speed,
fall height, and number of openings on deposition intensity and relative density. The results showed that a
decrease in deposition intensity is correlated with a decrease in aperture width and an increase in traveling
pluviator speed, which significantly enhances relative density. With changes in the effective parameters, a
broad range of relative densities could be obtained—from 12 to 93 percent. Comparisons between the
findings of the experiments revealed that double-aperture pluviation plate, given the increases in sand outlet
and deposition intensity, had a density equivalent to that of single-aperture pluviation plate whit; moreover,
each aperture behaved as separate, resulting in prompt sand bed preparation. The findings also revealed that
increase in fall height leads to increase in relative density.

Keywords: Air pluviation, traveling sand pluviator, relative density, firuzkuh sand (#161), physical
modeling.
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