' . . . >
SilSio (weigo (o 0 555 (wend 3L %
O 391 & gl 390 g i g \

d"-"’{":."‘ﬁ“fﬂdf“‘f""%' Buali ..ﬂ ndver

S o, baamo 53 S sk b basipo (5l ol ly ol 3 6 o3l
QS S RYPRE P FES SYRIIVE PRE V.74

(h.mahboub@urmia.ac.ir) ca.eg,l olKiils «pimmmgn SWlKs cwdige 55550 (Gyzmtils’
(a.mardani@urmia.ac.ir) olKals qeitamwsn SuwilSe cwiige 09,5 Lutils T

oS
3 S s 51 2 Sl (sl mslons (sl i (sladame 3 gl a5 Lol los S (230 (ool s
Pl9e eimed g lglyd sledn e b s ol o olie lalaore o Sldlas aScpl 4 Jlai ases &1, S LIRS s 15l
& o5 Iulpd b alfilejl ©)p0t Baae g oaiogumme ol e ©)p0t gy slogiales] wul ol pon 35555 Tienecons
a5 SLI3 o5 SHisFay oy S (sl (55eSo3hal Al Sl 5 b 1500 ] ha e S Ll
2 E Eniede oyl 5 CiaS pl by e a3Ls S lxio gl (35S slagy JLasl ol aiile aBL 53,5
(o2l e (sl Lo gy (o FoABSE 5] (5 85 Codl S i 28 Ly, o 1A ol ol cal (S5
s g Sy Sl ol ol SIS Sl el ] bl Sy Lrsss 5 008 el aleast S 1> ol inins § S
o il aamo 5 oloiale)] wlSims 3,Shae o) 5 cige)l sl sl oaooliul Ny Kedbhy alaz ) S SilSa ooy
o gl s o ool 5 (s3nse o5 cs3litny 3l ebtns Sloni (lyy 0 4 b g snd 3151 515 L 5L

ool 0251 ST o SLos 51 (Sl olSis IS ) sl

\\

S ol asles (S sl el (S o 3L rgauds wlals
AN
N

AN
. N . . .
Measurement and recording of pakameters related to soil hardness in soil

Storage
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PhD student of Mechanical Bio Syste?n Engineering, Urmia University, h.mahboub@urmia.ac.ir
2Aref mardani Korani, Department of Mechanical Bio System Engineering, Urmia University,
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ABSTRACT )

Many researchers have tried” to provide comprehensive systems and interconnections in different
environments to calculate the mechanical parameters due to soil interaction and the tools involved with the
soil. Due to the fact thatsttidies in field conditions are associated with many costs and various environmental
impacts, extensive.experiments are limited to field experiments, mainly in a laboratory with near-field
conditions. The purpose of this research was to design and construct a soil parameters measurement system in
such a way that it has the features that are applicable such as the interconnection of various probes (different
types of plate;'cone index, segment tire and wheel permeability test in soil) Force Gauges to test different (load
cells withndifferent load capacity). The basis of this system is through Soil subsidence-pressure relationships,
one of the"most well-known methods for determining soil parameters and measuring vehicle mobility, and is
provid”ed by Becker. To evaluate the work of this system, the plates have been used to determine the mechanical
properties of the soil (Kg, Kc and n). To test and evaluate the performance of the device, experiments were
carried out in a soil storage environment with a loamy-Clay soil with three replications for Baker's standard
rectangular plates. The results of the experiments to assess the work of the device showed a satisfactory
performance.

Keywords: Loading soil, Soil parameters, Baker's equation, soil storage.
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Figure 1. Real VieW of Power Transmission System (R), Power Transmission Designed at Salidworks(Left).
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Table 1 - Physical Properties of Soil Soilbin.

Properties Unit Value

Sand (-) %43

Silt (--) %22

Clay () %35

Young’s Modulus (MPa) 0.04

Poisson Ratio (--) .32 -“ -
Density (kg/m3) 1900 3‘)

\‘_. : e 24 - g
‘D L e — | - — -

Figure 5. Overview of the device designed in solidworks software.
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Figure 6. The displacement diagram for a plate (100 x 150 mm) with*a ratio of 1.5, a) three repetitions, b) an
average of three repetitions.
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Figure 7. The displétement diagram for the plate (250 x 100 mm) with a 2.5-aspect ratio, (a) three repetitions,
Q
(b) an average of three replicates.

S (iln (G el 555 s (1LY lagl S Voo VDo (MM) dxias (51 (o1 rslor—g i sl g0 - ¥ S

N Bkaike polie 40,5l Caws @ gl sadcuils p slrosls Colps o ;Ko Slmbo Camii- lid glaosls Jud=i gl Jolaie g, @las

u.ul 459 ..\.n))f J»im: 9 dwlie S 9 )Lud 6L°°‘>“> Ogw 4 .]cy].c gsba-b f“"’l)li' e 3% osls o> dmuw ‘.,d)f )‘)3 o«)L&S.wL))}o

24 bae o loge Toe Sl oese Jlade fuien 00,5 o fpets SN el Jlade lgieds sdelcassa as SYolae o > ye
el Ko Ko sl ol )b 5 lio (oye b bl | o (F) ddal, 3illae K jlade 00,5 o zl 5l K jlade loicds asin

k¢
k=;+k® )

http://biosystemcongress.basu.ac.ir !



>

SilSo (gwiigo (o 0 K5 (ot 3U % @
023 0 gl 390500 g poiasnns 39 @ &
d"-"’{‘;-."d"”/‘ﬂd:.“f‘)‘fé' lx..‘-h\nﬁ niversity
7
[
-
5 . ® . - o ® X
4 @ ? . 8
) . g4 &
Q3 . i 3
& i ; y=0.9524x + 1.9249
q 2 o y = 0.7944x + 1.8956 j 5 =
3 2
£1 =1
0 0
v
0 1 2 3 . 5 0 1 2 3 4 5
(mm) =l In (mm) =< In

Figure 8. Pressure-logarithmic graphs for page (mm) 250 x 100 (right) for pa@e\(mm) 150 x 100 (left).
() Vo) 0+ (MM) o (51 y2(my) V+ox YO+ (MM) dies (51 ammedis — ik as K (5l fog05 - A JSib

1.93 )
k-1/b
1925 %
1.92
1915
191
=~ 1.905

1.9

y = 0.0113x + 1.85

1.895 °

B
1/b
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