) ‘s\rm—k‘_’

Qﬂ‘ﬁ&}djjjwéuw;bwwgﬂoﬁsm -?;’; ‘\,‘k

T 5%

(Cﬁ)db@ﬁo&mlbwﬁtbjé))}uswaj !!‘\ 6\1‘

YA 5 e YO 5 T8 S j

wu‘g\.b‘gdu ;:fﬁ SS9 ‘_;‘QJJ:".% &ﬂjﬂf}ﬁé}‘ WSy,
°°J?V’.“SQSLGSL>.'J'>;5§’::‘“Y 6Lbﬁu
ﬂ&céﬁ\@bs&jﬁ&)}ﬂ4é)jb@.\I::‘?M
oS

SIS sl (S50 ol 5815 S ol 53 o b s Sl s 0SS (S50
s 5 Slas JalS age Jolss 5l 5 015,5LS ol oOSs 51 (S (6555liS Slagmns 3 opdle 235 1 5
Jde o S 3 s ) 5515) Ol B slay 5815 S e sk 0 G ol 3 L e BBl I 0 5
G o oS b L gt x e ) $25ee UL Slcde Caslis 5 S (S5 ,55 5, (YAC
S35 05SI 5 S b (83,08 pl & ol s a4 St (ST 5 Slasiie (55, Sb adsl (S8 Ol 5 55515
b s e Sl 5o sl s Al 140 Dluabl mlaw 53 65 das e 0L S e 3sd e sl SbE
55 5 S 25 Jlesl Oloy S2alS Eel (Gt o Sl omen 5 e Caglie JRalS Gsl ey
Err Sy s Sl sl s en s wd LS Bl sLas Rl ssd e e Caslie a8
S oS5 el 6 Seilhl b1 oS5 Olpe 4535 8 0 St (Ss,05 (5l Sl e s 5 St s

- 3! o <t (Bulk Density) (s sl o yase

PPNV

Sl S5, JSKia 3550 550 ol 5815 S o oen 3 Fm s S ) i oS e Sl S50
0SS s fl.<.:.a St S o) 1 il e odes AN ERTRGE, LR plas b S e Sl Ol
LS g Sl S, L e S bl Ol Sl g S L S Sl JEs AT

s (S b 555 0L 5 S gy Gllanl LG
U oS|Gyt e ¢ B L LIS 1 Al dS e ) SbE S 55 Olpe gss p S nla, 5L
Sl Il Sb S5 Ol 03551 by slealy 31 (S 0t planil Slalas bl . A3l e SB 3
it Ol Sl 3555 a5l ab BYs & Gl S S ST5 L AL e St oS15 il 5 b sl



Bl s 3 S 355 Sopo @SB Dlasl 5 il s a8l Lanb 8 elss b Sbt e 05 0d
fji“ﬁ

etle S 5 (65,55LES Sldes plnil pBs (S ($5,85 el (558 s opdle o g 5 (g5oslES
Slasle (gare abd 55 Olsn oS 55 jasiie ) ds) Lloske o Lol o S g, gouslis gla
Sy 68 o3l Gy il sldde 055 U 58 mbue St 6y [ b edle S = 36 sla el
S8 ol gl 1y JANANN e jo oy el ol alyl 56815 jse s SAe Cuglis 5 S S5 ,08
o3Il (gl Jae VAT L 5o S5 50l bl oS el Ll 0 s Sasl O SlS s Lo o 5 LS
53l allens ot aed gls ey 5 (5058 sbe S s S (55,08 5 (SalN gl b e Caslie 6,5
358 o g gl a3 SBE (S3508 Ol sl il (Ll 3 (65 S e S S G 0
ey (52,258 Ul S U155 o 5 pb (o saiin o (655 S 5 e S (bl Sl eslinal
Err S s S Bl s bl Rl S o o e Caglien sl Gy £ s
Pasyl bl il e ety Bl e BB S (635 Sl 1 8 L e e el 655

el dhedyl 8 7 IS0 08 5(S) Slis )

clal KBS BB 508 s Slis e T

(g o Jo5 @0 Ygoma) # 7 Koyl 033 Sl X

Jiis SlS 2ale Caslie S Ol oo T o SIS 650018 SlaysST 5 s oS g e ey Sl
313 S S o o2l Caglie Ll pUy S IS iS5 S )

s S s 5o ke Cslie s 55815 DS 038 e S s e ol Sl 51 S
Sl o e S5 A Oa el

e IS s a3 e bl 03208 Sy L L S (o S S ha 555 (o S B
Al Caslie Ol BB sl Y 58S 2l L S (S50 4 b 2 sl
g Aal st aloes LB ASL o SUE g5 d Gl Sl skl IS

Wl (S5t S 5 3L LS e sla e oS e eslizud 16 g G Sl Gl el

LS Jod |yl sy5e 5l Ll spmse gldd (g essdme 53 S S gl Y L (S el e
3308 b Ly o3 S 53 b3 o 555 Osk o Ll ey SABT AL 30 U ST e 558 Sl

.J»'«SJ.@J‘J)}?LIZJJ\}



L:Cf&w@)szsﬁwﬁl}bwwcﬁ«ﬂlf\wﬁéﬁh‘ﬁéwﬁ;b)mﬁg

Sl e Rl S s Sy s )5

O B ol

A3l 008 el Cand TV 4 1) e e s S el o 03 g@:josjy'-rﬁhiwj); J:iuj
SN (sl b e Canslie S S e eslined s sla 2B sk L 5 6 e sl 5] a3
Rt tes s s Loadeell Law g 1 s, qoed Sl (55, 55815 &S sl p3Y o S o5l L
s Sao 5SS IS 5l das 3 Bulk density  nlesl bl b Sbe (S5 085 (55 65t S s
b s asnze 30l a0 i S pS1 5 el (S 25 Jad S sk s Sl w e S L oS o
G5y g e S e g (23S 13 L5 550 0l a5 SOl 3 53 4815 e Slads S
@S L 3 e ool B Sl s ke 5 (oS oS s e e 55 6oy e AL e SIS
03 Sl awgie o 53 5 93 o.\i;kf)f.i\}rig;pﬂ):):ﬁ Gt d= 3 K Sl e lis b 815
o el s Sl e il e S e il bS5 Silesl ol 35 e 08 S Kok
Sl sske Jrlesl alil 5l e a3 asles. oot

VU pSis VY psi (A psi glalis js el sl jlas )

O e .gdagwm;u\\v‘LM,”J};Ja,b{:)pM&ujm&\frw,m)ug.ﬁagﬂa
.o.ua;,z;ﬁou&&uj&v(,uﬁsuq}%

\ . .
sAL o sate o

b Adb e O e s SU 2 055 1 45 S g plh o s ¢ (5 S 0510

gLl 5 stasdes O8N a3 L 5V 55 i 51 ()1 1 4ol sloail sl (38 sy (13 2 4655 a2

SN adses 285 Sy 5815 s Sldm SLY 5 B LY S S e s (Sl s 3 eslital e et ¥/

2 AL o e o (S8 i (B8 B3 Sl AW 4l o 5 el S lag ) Joe

Lo ol (St 055 s Sl A3k o (53,50 Olin o it Sy o8 ol Sl £ 655 0 o s

L g Lads s 0ds i 5l b S 515 sl Kol a3 100 s 53 50,58 s el VE Sl w
el oty L2 035 e 5 LA 033 p S0 /) 3 L enld [ 5iS w bl EK4000 Jae Jboss 6551 5



"ol caglin 5,8 o5l

e S b 1 Loadcell. S o onlina Loadcell 31 KoY gls b e cuslin 5,8 o3100 ¢l
5 6ok LS o S e Jeos Ol 3l ST 6l S ol 285 e S5 s 55 50 Jas JuS
$3ds S0 4 ol et Loadeell « a5 SV s by e Caslin (5,0 (55 i il slggs
AL e edalie LG

1. rolling resistance

2. bulk density

Cou g el
Dbaw )y S, Qﬁpﬂrl.ﬁfhélﬁéﬁb Sbcalises glajlis s 1y cde Cuglis 4 by e gba ol ) Jss
o5 sl Gloy fals Cel (6500 Co w58l a8 s e OLAS b g e jlosad e e OLES ol edls s
JF@WQJL&Q(ﬂMSo@JstBL;”f
LosSI5 s 51 A8 S ol o pase oo Slie Lzl 55815 55 5l da S (5,80 Oljs aeslows Sl
aS s ~° L)L.Z; c{\b U'i‘ IS Sl ol o3l UL&;Y J).l>— BE Jﬁb)] rbu‘ )‘ a.,LoT Sy ﬁJLu V.:,SJA
Slpl el a3 5 S s by 5 il Comge (6 e S e Rll s LU sl lis il
el ods S S s

o-lols 4 @l_:.} RO g g L;JLATM}@J',?J >, SPSS )\J',élr}.? by sdal Sz glaesls
305515 e Olads s 5 (S b s Slajled 48 as e OLis Sl Cslie 5 St S5 i by e
ol 740 Jlael L (g 00 Q&ﬂafg:,.ifoljjda plple il on S sl (g5ls sae Ml LU Sk LIS
QJWMJJWJAU 6}%&L&ﬂplbhﬁ‘mvjﬁbw‘ub wujUA)‘Mxﬁdj‘J&M
j;bjwd‘ﬂw)bﬂdﬂbgﬁ.‘ds°bfﬂubb)w)‘JWJza|)Liwﬂjb“;""'\°J)" db—;bﬁjw

1. data logger



3 km/h 6 km/h 9 km/h

166 254 166
219 175 136
239 210 146

239 156 156
219 171 126
216.4 193.2 146
29.89649 39.32811 15.81139
893.8 1546.7 250

3 km/h 6 km/h 9 km/h

215 205 127

244 175 131

224 205 163

239 195 156

229 254 175
230.2 206.8 150.4
11.60603 29.08952 20.73162
134.7 846.2 429.8

3 km/h 6 km/h 9 km/h

224 210 156

222 205 205

275 220 161

278 230 139

239 242 205
247.6 221.4 173.2
27.20845 14.99333185 30.15294347
740.3 224.8 909.2




260

;247
240 8;230:2
1202014
220 '
* 226
;21lb.4 \*\
200 A N
2 1ns\ N +8 si
180 932 17 P
N\ A —=—12 psi
AN
160 Yo 1504 e 16 psi
140 16: 146
120
100
0 2 4 6 ] 10 12 14 16 18
2Bl calsee gla [Lid s (g 00 Ce = e Cslie s 5ol
260 G- A7 E
147.
-
240 2:2302 =
b 421 .4
;7|F -
220 P 2:206.8 =
—
200 AL -
[ =
4—3km/n
180
=G km/h
160 > L ==9km/h
AT
2:150
140 8146
120
100
0 2 4 6 3 10 12 14 16 18

Sy ke sl Co w55 UL HLEs — e e glin s gas




05515 55 3l des s 3 Sbr S50 Sl acalme 4 by e (gla esls Y Jpu

3
S (16, 2.403)
A
J’
2 /,‘
(12, 1.67
. i
(16,1.424) +—3km/n
1.5 //f { /
r —l—=6km/n
(8,/1.052)~ (12 ‘|3*’8 \
o —+—9km/n
1 &1 “ff (12.1.095) {16, 1.159)
(8,094 7]
0.5
0
0 2 4 6 8 10 12 14 16 18
Soslite (S5 i S s (5l U sl SLid— (S5 ,88 ls 5al
Z -
S oS

S 3 sl jlid JalS oS 55l e edalie ) Jad 5 SawY e pb cls Caglie slie Sl anslis b

Jdhsl Ol oals Cel (g o ol Bl ioman 350 e cde Cslia oS el o) 9 V..>=,.I:j rj.s



5 J8 Galh ot o pslie S Y Ut bl e Il 5 S S5 Ol 6 sl LS Lol L

CNad e S5 el Gl alae VU lajlis s S s anl il 5o S ks

@l.;a

o sl dmly A slgmgusliS lewile 5 ST 5 SO W peslsles =)
S3asLS ke LGl Jo Lo e e (susSlE Dlssl 5 5815 Sl pteew YAV L SSUT Y

Q‘;@J amb

3- Saarilahti.M. (2002) .Soil interaction model. University of Helsinki department of forest
resource management

Mcdonald.T. (1996). Load and Inflation Pressure Effects on Soil Compaction of
Forwarder Tires. Research Engineer USDA FS Auburn.AL.USA.

5- Koichiro.F. Masami.U. (2005). Mathematical models for soil displacement under a

4

rigid wheel

6- Zolotarevskaya D. I. (2005) Investigation and Calculation of the Stressed-Strained State
and Compaction of Viscoelastic Disperse Media as a Result of Relaxation Processes ,
Journal of Engineering Physics and Thermo physics. Vol. 78, No5.

7- Raper. RL: Bailey. A.C.: Bun E.C.: Johnson. C.E. 1994 .Prediction of soil suesses

caused by tire -&Iation pressures and dynamic loads. St. Joseph. MI: American Society
of Agricultural Engineers.
8- Gupta, S.C., Allmaras, R.R., 1987. Models to Assess the Susceptibility of Soils to
Excessive Compaction. Adv. Soil Sci.6,65-100.
Nasr,H.M and F.Selles, (1996). Seeding Emergence as Influenced by Aggregate Size,
Bulk Density and Penetration Resistance of the Seedbed/ Soil and Till/Res/34:61-76/

10- Hakans
on , I. , Reeder ,R.C., 1994.Subsoil Compaction by Vehicles with High Axel
Load=Extent, Persistence and Crop Response. Soil Till.Res.29,277-304

9



The Effect of Air pressure of Tire and Proceeding Velocity on Soil Compaction and Rolling
Resistance for Rubber Tires on Ploughed Soils

ABSTRACT

The definition of soil compaction term is the movement of a soil portion by the effect of the
wheels load when tractor is moving. The agriculture soil compaction is caused by traffic of
machine in the field that is one of the most important problems for farmers and it is the important
element of decreasing the yield function in some areas. In this research, for studying the effect of
prevailing tractors in Iran on soil compaction and rolling resistance was obtained the influence of
vertical load on wheels axes, tire air pressure, tractor forward speed and amount of primary soil
Compaction is made by the movement of tractor on soil. Results show that with 95 percent of
confidence level, decreasing of air pressure in soft & ploughed soils causes decreasing of the
rolling resistance and also increasing in the forward speed lead to decreasing the duration of
exerting stress on soil and with the result that decreasing the rolling resistance. The increase of
tire's air pressure on plowed soils results in increasing of depression of the wheel in the soil and
with the result that in causes increasing of soil compaction and amount of compaction can be
obtained by measuring bulk density.

Keywords: Soil Compaction, Rolling Resistance, Tire's Air Pressure, Forward Speed, Bulk
density



