[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

VIVA Ol [ o)l o led [ oy o] gk e 5 (55,0158 055 5 pslo

S350 S 5y (S5 ol 35 5 S iy

.....

sk mob 6 o cold 3,5 slaylsi O po 4 S 5k (ST (4133555 S Cuph 36 oy g gz 4 Sl adlllan
sekipody i i anlllan 3,50 ST il (2] (S 5]) Slgiool inio oKD gy — 5 pal 40550 40 1S5 Slgz b ol fulS
&j(MLJTO)‘,&ﬁ‘}o&UJ&JAOJ’°° 900 cjiécbu&au‘oﬂbdb&“@/AJ;.MQUAJ:?JI’$lA%J
ot i bz g3 Ao o (PL) (6 st o (slgms by 15 (0le OLT G 43) olo O S 51 juy b D ploia ST b Kis K3
150335 (B)) 1300 S b U=$00 sl e Sy 2y 33 15513 K2 a7 (o/8 PL) 5 pon dom by 70 5 (+/APL)
2 4 S G g il Fo Gas U(Cl) by o0 yast L «(BD) (5,85 o posian p 2 5 235,15 o510 jlon i (Py)
W (8B oSl 8y 305 5 Sy o515 (S lgeas L
CLAJJJSJ‘B‘MJ/;L;:#&JLE.MCIJBDJf SMEL ol s QJLJngI.'LfJ@ﬁJ‘U&ngGUJAKW.:_,SOAJJ‘:’I
39 AL s U5 Slgnshy o JTolse i 15 pre ©gli ul Cl s, ga 45 Jo ok ossBD ,y lKa s 55100 500
of/$ PL cysb, 1355 i,V o S15 CL 3BD 28 s ol3 355 ieads b ST o' s 133 s s b (Sl 5b,
Sl sl sl gy 35 5 cnlie o/F PL oy 5b, (Jj{aju\eJLo:JJleJ{b{.m.’l"elﬁf{’.rgbfdﬂ"JJJéJb&&dﬁljﬁ‘/
ol 9Lyl anllln s S (oST5 a3 1 e Sl o (Py) sima o ks o/APL & um ol (6355 sl les ;5 a5
St el s pds ::J:‘;:i,b)wl.a‘;.f[)'jlj‘gﬁ.i.;‘..{IJ..‘A:.-‘,:JgGUiAKWJL:ﬁJAOJDo dgdom polia 43 gals 54503 god dilsl

.JJ;‘;G
Sis3 SE g 13355 SE Cuph s pdy o515 - s sla 1
Aadia

L‘(S)')_}JB- QWJJ‘SJ&‘UJ?IS)JCJURJHJ@‘ w.,duf\:'- éﬁjﬁs ".’"’-J’J odiay OLES Ls\.g..a}l.& Al,oa.-)"
d_v_’r_;‘......’.‘gojs Lu‘j‘)l J‘} sl 03 9 4}-!}0('5‘)3 -L‘L.o Q-LD“—JL:)LMJ‘ ﬁ.’.;)l:.u.u LSLGJ‘L".})‘ A.Zvjfl.J.JJbL;A "S‘J'v'

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Olghoa! inis ol (5 5LaS 0 dS2ils ¢ b St (41385 (g gmdils -3
Olghoal znio ol o0 5La8 0uSiiils o wlis St Hloliad -
OL@LAI (S o&i.‘ub ‘(5)')_51.:5 L ng_})‘gLf.f 6Law_JLc )L_.,..ijb — i

v


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VIVA Sl [ sl o)l [ pgos o/ gmbs il 5 (55,5 LES 0530 5 p 4l

ol (ST G adal 55 age Jole  ALE QL il 0l
Gor 3 SEBD o3 WV ez o sb) 534S 655k 4
3pa5 cdd sV ¥e Mg mTT s s g melu o- Vo
deo 3 \F Cugb 5o aS Jls ot ey $Y cmhf‘
o RIS FEME M s 4, ST el g5
Yo) coyb,y 5ol il Uil alSy/y cm hr!
oAb s\ FAME M & Ges pmed 53BD ez das o
gy Gl oalply il rabEl vy em BTt w5
b Sy S17 QR G bt b S

by ST by a2 o8 mly 4 Yo 0155528
wr 5 BB LS 0y ( SV ol a0 ol sl a8
Al i 5 6l ) 5 5l Gk (YY) Of g (YD) AL e
S gy s g8 () 3155k 4S5 Sl 600y (ST STl g
bl 5 ooyl el Al (Y daalsS b oyl 5 s
e (0 Cglady J( S SusSy, Jr ST s
2 S (F 5 S s b (S 2S00 5o b s
S " ZuSes bl 5 Job Sl

ol el S gyl s il e Tl g
Lol 3,5 glm O e b wals 2l o
le o3 V b ST Sy 3 Jlee ol oy ge ($5)5LES
6l stls by Sl 355 4y OY/Y b,
cushy 53 S Jalse i 5l Js o5 65558
A ks 4 (A) Sl 04 ol 0515 45 s YVIY
(LL) YoM d 5 (PL) (g masn = ialidl o T 5l e
OV ) L g pn (gl 2357 anels Gl o Lol o
gt 5036 sl ge bl cpl 55 4l (YF 5 YA (YA 14 (VD
bl s Jos Sl b ey s
4 sy 255 4Vl 03 gad LS L MY pa (¥ 5 TF 5)
Jheel 5 Jlo v Code 4 HLS8 3 (5 A0 3 Fo oo Ol
a5 (SISl S Y00 3 5d pulad JLid b glasy3e 555

5003 0550 Jds 4 s IS Sl b jo o guas-
S e 4 S S5 65,5l gl ile O35 Sl
3ol axlid Hll (65,5l blie 5o (gam Ly JSis
(YF) o i) 5 oS S bl Jolize il 31 Jols

S Oy Sl ewdsle iy ya Ll 51 S (g 04 0S5
Y ponns 45 ¢ patedie gla)lis 5 a5 b o Sl b,
(S5 43 (BD) ' g 2l o puatua o i L 555 ol
5 SU 0 e pdy 3505 gl ya Jorlis S s
ey SLs oS3 (V9 5 1) 540 0l S e slin
PalS (LS w5 o i w0 olS d Sl i conlus
SRS b Ay (e el eil S el Qe
JSs gl g 5 (o35 Sl 0AS LS OLS
(F0 5Y8) 338 oo J pams 28 s bolg 5 i

P S cogh, J S () Jols o515 L dilie sla S,
4B Tyl s 337 J RS (Yt 30 0235 5 (65555 b o5 e
Loads llay pwles jLas 5 055 oS (F S sy, 5
S esle 03,5 3Ll b S ol i (F 5 S
o155 518 5 S Jpame sleday bl o) dw L3l o
shge 03 gad LSl Jg ditun Jge b g pSedy il yop
(65503 dka sdaia TS (g (ST SIS s 00l T
O 35l S S5 sl g 5 oloasd o (S5 ol

2 sk deSE g ndy (SI5 g e Jalo o e
2 (edls Sllas ;K05 plnil) 355 5 (65,5515 150
Cosby (VW) 0398 5 5 el slizel 40 (Y5 5 1) sl 4o 50
(PL) 7 (6 yemir s 3l 15 oyl (3555 L5 gl o gllas
o gby ol Wl g Bl (V) 0hSan 5 ubldl sl
wals 53 o) 5 g fj-’ (s g (’}5‘5\” <l 4w 5o
o} (Vo) g saly slizel 4y V5 .o o/ PL-PL. b,
il o Jindi dys Fo Uslen Ly o sb,

2 g S cush, S0 S SIS (W) IY 5 e S

1. Bulk density
5. Filament effect

2. Plastic limit
6. Lubrication effect

3. Relaxation mode
7. Liquid limit 8. Hula

4. Dillution effect
9. Cone index

YA


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Sog ap5e S gy oS g als 58 5 S b, S

Vdgde s adllae 54 S s Ol guas 5 S

L (MWD) Laashs St 555 Jau gt as coand ol 03,50
(YY) A cmens T(U L 019) U2 5 5l ealinal

JolS S5l b LB 5o Cens s 5 o)l 5 )b 5
355 3 S b 5l 556 gl s Suslinad sluas
Olgne 45515 5 os slas 5 ol (glay 56 Ol e 4y ol
slaslas 23 5513 (2abeil sy S5 sler 53 o0, 556
Emom d> doys Ao (PL) (g pas d> Jols 2 5b,
ssles 5 (o/f PL) (g pes A oy §0 5 (o/APL)
S 50 5 (MY) Voo 5 (M) 0o (Mo) o Jols (63,8
Y doder 53355 odd Jles Gl (K58 Slio pas 3y
oo s p o Shls 5 edile Jlu ) 55503 538 . censd ael
o3le Lo yd Lol S w o Y Mg m™T 550 g 0l
PL LL (FC) 2l)5 b b (SP) plusl azps (OM) I
S (Ks) bl (Sdsrden colia 5 (PD) (g5 ol
RCIU PR W

Al 2lE S e PoxYe o @olala e 5
3 b sl s Sl e \OxP slal 4 als 558
A eols 13 6358 layled 5o gas g 0 ST ) g
SHeslamul ycony 45 p5ud S (6955 Sidey 5l a4 25
0l b e S U (6 meuilu Yo Ges U 0K SKas
bl g, 40 (ole LT b ole 5) olo 6 e @y Laylous
5 I e a5 s sl 4 de )30 00 g e 6L
25515 31515 Sldas plait (gl 58 (g5l (S s
Sz s estizal U=$00 Jlu g5l Jdke 7S o Errse
sl Ll lS ao 55 Gob e gl glaSCalY sl
B350 €S Silo )i 44 (VA) 4 Sl
33 7ok SE[0 5o S o s cas 3 3035 5 S 5 S
Slbes 5> 055 Jledyy 3 gy oo s ol el
s Ol B ol S isle Sllee Kis 5 (65,08

4 e (6355 Gl sless 13 (CD) Y b g s e li S S
(V) osbe 5 2 (VY 51 85 40) el 208 sl dals las
b el (65,55 Slles Jliale 5 oy S 55 5
S o Glgddl 53 conbin Olazslu 5 VU ST sl pe L
Slydes Sulis 5 2SBD sl cnds Jla Yo o5 lile
3 Sl Sl 53 34 oy SUs 31 i S pls
¢ #3258 Olin 5 0 Gas pd 7 1 gy gl (1) OIS
555 48 5l 0L ks LSl 35S Olin s BD ot Kreren
Ry o S BD Sall o w5 Gas glajleg plas 5

2 Folite mls g e plodl Dladew ples 5 42 b
asb gl s gy WS sndy (ST Sl ge 56 5, 50
3L slensby 5o St dy oS5 JTalse 36 IS
OSon 5 S5 4 B (TF) cond a5 5 oS sl Lits
23 ek S 4 Con 03 g0l 43L) 4 Waazes (Y0)
35555 A0 2 (CMO) T Gl o ybs 5 zaS (slgn s,
ol 5l U S CMC e yb ) g0 b sl 50 5
s g pdy oS5

Sk cash; laae fele 93 31 cuy Gados opf 5 Bn
aepp S g ndy oSI5 5 oo 58 Hluae 5 0ST5 &
s 4 Gl Sy 4 as )50 Gl el e S,
e SIU G JTole bl 4 ol S culis
38 5 (Y 5V Jsdr) b S 66 v ooy o)
4530 00 ol S mie s gy b5l g sy 2 pslhe
ol enl Sl (S5 ol g ool ale 0 e 4y

PATSRRIPY
oLl (65 sl s a Sl Slades asy3e 55 andlas o0l
.ca.é;c;)y:\{Tgigddj})u)j»)aébo‘.g@o‘@w
°J)5/jjjj-? L&Zfs&h’&»wbij ui%‘*"j’)f“ Sl

(V) A8l T e et S (6w o 5 eyl Jila s

1. Cone index 2. Critical moisture content

4. Wet sieving (Van Bavel) method

¥4

5. Split-block design

3. Fine-loamy, mixed, thermic Typic Haplargids

6. Two-wheel drive


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VYVA S5 [ o)l ojbad [ pgos o] grb alin 5 (55 ,5\8S 0433 5 p5le

aadlhs 3,90 S S 58 Olow s H (S -\ dsur

MWD? BD PD' Sl ydey  dep Gbde) Ges
(mm) Mgm™) Mgm™) ol
o[fY VAR Y/#Y e gy p s YV \8% \$ o=Yo
- VAR AT 2 N WY ¥4 A W Yoy
- \/08 Y/$A e ¥ ts A Y000

1. Particle Density

2. Mean Weight Diameter

S35 Aia bl s (e -Yolm) hu S Slup pas - Y Jalr

Ks 533 oy PD 358 ks
(cm hr™Y) PI PL LL FC SP OM Mgm™)  tha™
Y/A \Y/A YA/Y Yy/v £V ofVY Y/eY o
AN VeV oYYy v/ Ye/0 oY Y\ Y/0\ Oo
(VAT EdA Ye fo /N YV/A of/o Y/AF Y/€y Voo

(CD) by yasli b iy b Canylie
Jon 5,3 oKas 51 S cslin (5,:5050001 (4l
ol e eolimd e g ol Jais oS, 5 cs L SPYe oo
03150y ol o s Juls ezl s 31 oz
s 4 350 e Ools JLES Ly g 3485l 5 ke
3 S p SS o 35 (5 S dmis O olyen oS-
Skl o35ls G Olee dad o o 25 ]y Gae
Jslo 33 Gos 72 3 S ol8n 55 358 alen by s
505305 505 53 Wesls ol oo g e anils 455 olxus 0 3
donloen (5l 3,85 g0 SB35 3550 5 geeelS e 5 s
sslizud ,3 Jgejd 3l s pes sl b (glabais o slie
55

Cl = +/-AA(F/A)
0f 53 oS
(MP2) JISul e iy S by 300 asls = CI
0SS oy b s 40315 (83 yos (55 =F

(kgh s

(1) (em) o el o s s e o = A

A B 5 Je cans s 5o ﬁUm’ﬁJJ@)}’s’j
53 45l 31 ey sy a5 (ST (1T 5 YO) tasls
593 ) (8 tesiilos o =Y o) PL e yboy o Ll lo o 4
3 (T3 g 535 R) oA PL sy 55 s (65 5
g (Sl 5 g 535 10) o/# PL s b 0 [P
IS 253 5508 45,50 (Py) 35 5 () SO sbaylass 5 S

A oS g 4b

3 0 (5 S0l S Sl p S b Sl s
2551 g 5l

(BD) s pl o pases ¢

O30 (6312 4 a3 glaytides S aslinud LBD (5,505l
(st B s 8 bl 5 oY B i S aj i 2 S
S len 53 03) e G SLAL pad 03 el O
o Goos U magilu 0 ool 3o b cciliiiee Slos! y Ciliiee
58 LSS LY O e s 6,8l ag (g renl

Wb S 3 45 3 40 Ges e s sliel Ja y2e


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Sy 40550 S Gy oS gl 255 5 S Sugb, S

IS e s TS s
r_ﬂj_'»' Sleaslld 5l SO S S cads 5,505l &y
w‘)fs{)}‘)ﬁ;)lw)w;&)J‘(Y?J\Y')';"““LS_)’:'.'&?.

e Ty 31 (sl 305 ) Lz le g 5 Lgrle Joun

S ‘SJSJJMJLsJSU‘UJIA:UJBda_aUm

Sy g gl
02>t 5 (BD) s 2l o geaies 2 iy 4525 ol
358 «2a by 3 el sk 03,51 U gr 53 (CT) b s e
4 s wa g s pan daoys \ e ;3BD i g 5 ehs
(dm 3 WJO Shyasis g 3) CT (ladesls i Juls
ol doys 0 o 2 538 5 s N 535S 1 g
LBD 0585 cush) Jlize 15600 5 ) 2 sl sne
slge glaze Hdy Kby S g Jb gme duoys o Sl
Jlie (YY) dil e S5 ,08 Cilisee lgngby po T
ol 33t s a2 y3 \ pidans 53 BD s 58 5 s,
2 ssby Al o glan 50 S gline ) 5l 6 g g
Sl ogme 5555 e 56 (V0) LS oo o8 sdoes ) 50
wslize 1 Kby S0 ls sas days 0 Jlez>l LBD
(YY) Sl sl g8 4 e sudoee ) g 2 ST pols s 8
o) oy s e Jolbe 93 o addlla
4 Jolse il 30 ((ols 5555 oST5 @B ge 20 S b,
Glasls g oy 53 3,8 e 5l G 3 0 Bl 4
4 lggown 0l (ST LS 30 Gas LCT 4 BD ol s
Gl 0 0nS oy «g,tduc@;uuwgw
(YF)

S gy (515 5 Casb; 236

(BD) o o gasus g 1 o515 0l 50 b il

3(M) 6355 sk aap 53 ¢ 14, pdos 4 ;3 BD sl
(8 s 53 g g2) 3,503 5l s 35 S5 L (P) e

oo glin (0815 51 ey gl 00 90 el 3 (6,5l ol
448 (6,83l (o=Yo em) \ [\ PL o sb ) 35 iy 5
20 S Seiadl by cuf a5 BB 5y s s
Slerle 31 oo 51T 51 a5 055 1S5 e O
A b el g 31 o 5 K0 0 5 Sz
Srasilo Yo Goe b zalu Y Jol i b Gas 53 5,5 o3ll
3 S35 Gas h ys shiel b e 5 23 S )y
Joee 53 CT5BD (oS5 Ll o 5y 58 5 s 53 (sl
ol Bl 48 s S5l 5 g Sl (555,50 Jas
O3 R SACETREL SRS AT IE-1fpy oSl N [PS
2 Gl ol el leloee s IS 5 ST (gl
ol S g el Yo b o Gas 3l il oS5 S
3,8 6,80 xs CI 3 BD (gl o S1,5 O3k slasless
(S ol Yo U Hao Gas 5l 0ST5 slaslas o (5 pSUen
S rem Solee 40 (V) A bl el G slgn
by i oo o 03 S0l i e ke 4 s
Goe b S phans glaosls 31 szl )Ll sl 320 ol
Ll Jods 358 (6 S byl 51 8 53 (ST 30
248 oSy balps op ol 4S5yl (g el Yo Gas
BD ; Gos cnl b g hsee 53 53,5050 ke PL o sb,
Sebl L (V) 51 g ili8ar 5 LG 36 CT
oju.:ﬁwidaw‘.ﬂ;);\:‘}wg(\\)(}utsj(r)'cg)i
Goe Oled 33 4 5l S1s 4y o 0 (ST 20 ST CT L, BD
ibo/y MPa Lo/ Mg m™ (gl (ACI L, ABD)
2054 s B) e 05 b 5 CT 3BD O
NP, sles Py 5Py sla o aslia (sl oyl Sy
P oloss 5 s Soslinal gtimr 2 o0 gl —t eyl i,
4 ol b 5 Ske (slatulie 85 s S Lol b s
(YY) 8,8 ) o Sls (glaials Loz O g3l 33,

1. Soil elements 2. Soil sinkage

A


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VWA Sl [ poler o el [ p g Mo/ pub sl 5 (55,558 0558 5 p5le

(CD) byya pasls 5 (BD) 8l o sasin oy il jlg 4 525 dgir - ¥ Jgir

Slay o 555 Le @bl s sk psie
CI BD

ofooY$ ofooo¥y Y Ssb
o[v¢ o Y H Y (W) Sl oy,
o/\V ofoo Y 4 W gl
v o[oOY*® v (M) 55 i
ofo¥f ofoo¥ ¢ M s
ofo¥ ofooyt ¥ W xM
ofo ¥\ ofoooV \Y W x M glhs
JAVAN ofovqq*® \ (P) ) pee slaes
ofo\Y$ ofo 0 YA¥H Y WxP
ofooAA ofo0oq¥ Y MxP
ofooA$ ofoood ¥ . WxMxP
/o YA\ ofoooY§ YV u..\.l".o‘j"b.‘SUz&-

J«...ZL»L}» EW-St] \ 3 O e ‘_g)LoT C}E..: P Jh(;'au uy\:" LRV ()L:..p L.,.:JJJ 4 sk 3 oot

ol 548,80 el as ylad ey ey oL
2% ¢S5 (1Y) 355 0 BD 5o (idd (ol o Jae
03,55 3l | S BD s (gl gimn ks o/$ PL b,
094w Hlans 53 S Gee ULBD wlnis (0 Jsie) el
Ol Ul ol osls 0l v JSCs 53 (M) 54 S
s Gl BD o S1,5 30 Gas 5 3l b,
o 3a5 50 35 (Py) 2dzes 5 g0e 31 2 BD 0l 31L(A)
S ol olagms Jds 4 PL cusby s ol s ygin
Flie 55 oS cuslin (o-0em) SV 5 b
2yl e 03,58 e S wanly Ol Sl bl g o)l Ll
Sgdoea Jods as d0-Voem) Somly oS Gams 5o s

<ol L sleSLs ,\/f¥ Mg m ™" 550 >BD o, o
ol ely3 DS 5118 sl s A i
o2l 4 BD (6558 glaslas aan 3 PL gy 5o (YY)
BD &lpna gy gl (F Jodr) ol o)y dm
SO Jadr 53 e sk sk 51K 53 0S15 5
i ey o5 PL by 5 4y o o
las ;S st (B) 51,5 51 5 & s BD o oo
oy \ i 3 o/APL SPL slgn y by U s, S
PL oy an by e tahicel oSt o3 gy s sinn
2 aS il gae ool 4 el 585 o/APL s

g o Glad S ye pa 3 (PL) U5 slen b,

1. Particle orientation

Yy


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Sy 4050 S sy oS 1 als 255 S Cugb, S

S (5 a0 =V Y o (ME M) (50l o guasin 2 :Kile —F pir
TaFSV S g e 33 S S gb ) Cilisea g 52

PY P\ )L“':‘.:
M, M, M, M, M, M, '
\/¢s3C v/0y2B \/043A v/£13C \/¢vaB V/oyaA PL
\/¥. 0B \/fy0B \/£ADA \/ys0B \/¥yPB \/eYPA o /APL
\/yyeC \/yocB V/E\CA \/YACC \/yyeB \ JPACA o[$PL

S G S bl Bl oS e Sile oy 3 n s cany 2 50 5 i S S5~ S gl Pl 8 L SNl 0 a jo- %

LTV 55C15) 5105 (65l e Ozt 3l 0 wilie

4 o ilisn sla e 55 S g mele 0 -Wo Y 1 (o o peasis iy (Sl Sle duslia shp t 4 2lEa -0 U s>
4, K hor b €0 ga T Sl ekl U (P,) 508 Oy o

M, M, M Slas
Py P, P, P, P, P,
AAEE# v/Yq##¥ q/qyv* 4/ Vo) Vo /0¥ PL
AR O/AQ* a/p0* o/vo** /o 0% Y/e¥® o/APL
\/AY °/04 ¥/ov® Y[o$" AR o JY$ - [$PL

.,\.L..,Lu,a dzyd ) 30 Ve Lg)LoT le:_.,, 33 b gee O ims OLES Cus a5 % ot

REJUWFENCN

Db 3 S Gae b by pes e ls Olpuis A,
2 o5me 3 by B sl 53 (M) 558050
9 S b, gl b cwl s b ola v Ss
6355 sles 53 (A b on IFICT 5 (ST 50 Gas
635 e S M Jla 5o Sy o S taliil ul M,
Ol ST e S 0 5 A Ll S 4 STl e
axr g5 Jol5 o S1,5 w340 o /A PL 5PL glgny b, 15 CI
b 5 I sl e St Yzt ol ) fuds
Slbla Sle gl @S 5l Sl 5 S
Jib o S s slie Eolidl 4 53 5 5 g oo
0V Jsdr sleSOlos avslie 53 e onl (YY)
NEIW RV

635 5 SSU sens (s ymesle YA s5d Gas 5

S @ bl ol Hlis cos 5,88 dhawe Tous
S Jlasl Jods as primman (Y 5 A) ) e 355
3stie oSy slear 5 a5t by s b,

(YF) 555 o0 anulS b Sl 85,88

(CD) (bsse ol 1 o515 Olej 53 sy i
el 5) lo pms islas 5 ge 93 535S 00 Hle
Sl oz eff PLGPL 25 b, m b o (%o
3pd o o (G gbs e o Sl dajles 4k )
St ao i CT Oilyeis 104, (F Jadr 5o g )
3L o BD 4y 4l il lgn s by 0 (P) dals
@S5 e 53 cup by Rl pe (Y i)
325,535 (Y8 5 A) el 4l sl sl SLs o slis
Syl S Caoslia 55 g mis o/ PL b,

1. Confined

Yy


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VIVA Ot [ 5l o lad [ g Mo/ pnb milin 5 (55,5058 0553 5 psle

CI(MPa.)Y
[ﬁ,.,....‘....rr,,.l,..,,..
i‘;{\ P\
\.-_ n\ et PO
| il —s P

x‘% Y. "_ ‘}-\1 . . Lo ) 0//\ PL
i\
3 \

7
I
3
v

[ N «—s PL

- AR
3oL 1141 »— 0.8PL
~ N ‘; »—x 0.6PL
g N
&
v‘”. L

(M, )o5S 9ty s 53 by cilisin prghaes il -¥ Y3
teslie 9 CT o, 5281,5@) soe 32 5 ) Loe S L
P,) s b g

BD u‘“’r" 2Pl cugh; 5o s 58 LY I3 5

08355 sla)las jo ol 0l 0ols OLES (P) vl 0 s
4 Sl M, Hles 5l 268 015 5 ey 9 b (lgrionie dlold
g o S 5 i (ST blS o JTsl 0 20 lee
@l BD Gae b5l s (6355 Sla)lens iz
cangliie (6355 glayless )3 oedaw S5 plply 635 0
Slesd 53 s oo OLAS 345 Sl il g 5 il 50 (5 7S
M, s M, ;5 Jsvocemosgus= M, ;s [.Sljsjl‘_;.«,.; P,
opl 45 (1) (ABD 2 +/-0Mgem™Y) el YOO 554>

BD Mg m")
S .‘\/\r \Y Y \/¥ N/ \Y/ 2R YA'
Yo L
~ Y. L
g
= o=—a PR
v. L o—e P
a—a+fA PL
x=X+[8 PL
v. L
v L Y
~ Y-}
g O~a P
~ e—e PL
Yo b a=—a «JAPL
x==x «[FPL
. L

M) 58 Bsy jlad 53 sk e g gl 3T -1 JSC
tsin 9 BD 5oy 52515 Py) j5me 53 5 ) se S
(P.) wals b g

A.ES)C.@JQY&JKJJ{JL&J‘M‘OM J‘:_;""CI).)
(Vo) il go Gae pl 53 Syl 3l L ohyan (o5t
() Gl 0 L3 55 0L 380 o 5 ¢ 00 90

S sy o515 1 S olgn il

(BD) s 2 o guasun g S 310 1

Ssbrslbes ol 3 BD 5 gols gae Sl S
O dy o 550 Jgder 3 tslusl (F I 5o Lginsy) ol oS
oy 45 35S ke Lilsil b (ABD)BD o5 oS o
() b oo PFaladene e 5 (PL) oL slym sb) 5

¥


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Sy e,50 S gy (S gl 2,5 5 S Zusb, S

o515 098 N e S by it g gl 3 S (g el o-Vo &Y ,3(MP2) byt pasld o Kile ~F Jpdr

P‘, P\ .)L°‘.'.’.’.
M, M, M, M, M, M,
o /A\3B o/AN3B \/o03A o [VARA o Jvy2A o [AVBA PL
o[p5ats o[A\3A o [ANBA o [053A o /veah o[vsaA o /APL
°/OOaB o/VoaA °/7OaB o/o\aA o/?\’aA o'/?YaA o/$PL

Som b Sebls i a5 pleeSile s 3 8 5 sy 18 50 5 wilin S5 S0 = STl Pl S el o0 s -«

(T Ve 5SI3) L5105 (gl s Bz il e ulie

4 St e gl jled 53 S (g Rl o-Yo Y 3 by e jasld $lenKils aulie gl T i stEa -V Jada
G,b S oy tOgasl Slestizul L (P) j g sk Hle

M, M, M, slass
P, P, Py Py P,
\/AA® AR S AN \/fY AR VYA PL
v/ae® oA Y/AVF v/¥Y \TAd N /A o [APL
o [¥A ~o[\YF o [OY o/¥4 ofY$ o/\A o/$PL

P 3 LB CLAM,) 555 05 Jless 33 Jy sl azils
23 bl e 4l 2ol (P) ald 4 e 5 S
2 9358 0 (Shie ool Jo b S5 ((PL) 5L sle b,
SrSslor LSl o155 T ol ge s g5 (P) sdome 5 o0

S e

S22 550 Gas p JT sl e 1

03,80 A sl s Cilies slasles po (55,85 30 Gae
Sy AL (515 3 Gao s 25 il o i
Al o a5 BB e 93 SPL o gb ) p3 f2alS ol o
wolas My s M, (6355 slajbers 5o (S5,05 L300 Gas
GFS15 335 8 40 53 o sby AL ren )5l
oSl e[f PL o sb) oot sl als 35,85 136 Gos
3 Sl GBS g 3550 (S5 ol 5 5,30 L
ol 5 (5,85 36 Gas

Yo

52 3 (PLY YL clemsh; o Sy ST sl pe (2l oS
Spelnsopd on W o S (Sl alS s wdes
A S 4 15 I Slees S Jae S22l &) g 4y T
55 0/% PL 3 o[APL (glgnyh; 5o (YY) LS o0 (5,55l

b g pds (ST S e (5350 b T o) 4

(CD) (s p jasli 5 JTslsn 51
M, s M, 5l e b gimn Sl a8 55 5 PL o sb) 5o
sdaliie My s M| s g)ls gne cslas Jgasls a4y
NCT Glgionin g 15 (gl (8 Jadar 53 Leinn)) o5 oo
Ol 45 Gos 2 50 0815 51 13 638 slaylacs 53 O Jauw 20
O 6580 0n cf Jobs s oolinad (P) a5l jas s oo
(S 3l b 6055 sloslost 5 by s slguas s oS e
O S 5 ¥ SE 5o xE lo ae coslis Kodea b
edalil spe 93 55 Jy IO Jslis (65 45 sbayles
S GRIBIM, o s My (63,55 7 shas 53 CT S5 5 0


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VIVA Sl | oyl o el ] p o tlr amde plin 5 (55,008 0538 5 psle

2325 3255 (S gb ) il b e 5 (CM) (S5 455 556 Ges -A Jpter

PT P\ )L"'.‘.:"

M, M, M, M, M, M,
______________ ABD=./eoMgm™ — — — —
YO Yo Yo Yy Yo Y0 PL
YY v¥ Yy Yy Yo \V o [APL

o o \Y ° ° o o [$PL
——————————————— ACI=./\MPa —_—_—— e e
YV YV Y TA YY vy PL
YV YV ¥ YA ° Y¥ o [APL

° \O Yo ° ° ° o/?PL
\ CI(MPa) y ; BD (Mg m™")
T Y A RSN T " 1A Y Y V¥ \/0 \VE WY
WL ,
3 i
S oL
| —
=2 e—e 0. tha
Y. - A—a \.. t/ha
f. L
Yo L
x% Y' -
El
A
Y. o
. L

252 S LPL Cugb; 5o 658 Gl sk A-¥ Jss
b gl yokis & ol a5 CT o ) S15(PL) 550 95 5 (P))
(o7 b5 Slgimie) abys po Sladalls

2322 S UPL Sy s (638 ciliin - glans i1 JSC
b gl 5ol 4 obis as e yBD 5y, 2S15(PY) S50 535 (P))

(= B3 Slgiois) db gy o Sladals

Ys


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

Sy 40,50 S Gy (S g el 355 5 S S, S

S 4

s b g UPL) (grees A cusby 5o, 815 005 -0
Osr A& CI yBD b jes Sl e St s ST sl sa
5 5l 2w Cl 5 BD (el Vo Gas BPL b 5
o SUs 5 (65,5LES Sl gol ST 1S Gas 5 Llas S
S5 el 50 o Yo em o5 40N dib e (Yocm)
by ol 9 485500 52 22,5 5 ey ol 255 s
Al o 48550 53333 o [APL gy 5515 8 6,8 5k
SVYMgm™ (5 w) Gl d 4 Js 45 CLBD
A 5 (o /A MPa

SRS 5 s ndy 335 el il L5 6 T ol o -
ot SL (S0, SRl o Sy (S 5y oS5
g8 3 o (18) Jd 5 (Yo om 3l omly) s,V
(s 5 300) 305 L3 555 5545 slgsby s Lo guas

Do 6255 b 73U o S5 Ll 5l g a5 J6

04850435 Cl  sdzes y e sPLcusby 3Veotha™
2 el Sas (Yoo tha™ ) sl Jiolge K5 ojle
S3o3WS lagrdle Szl 5 5 S 18 5INL glen o,
FSosb 4 s S caslin b o 0 8,8 5l
S5 5 (By) sdoma ypee 9 PLocusb) 5o b 558 130
Al a5 JB S ol o dy

(YF 5 Y0 OY) s mlin 5 Y codrn 5 g0 Y
i (CT 5 BD) SLs (15 amps a5 b6 Galsil o
2l 15157 4 (6313 apmabanm p5The S oS oyl aoms
wenin mil 3 S pdmy 23S S sl ey by -F
Sy 33 3338 o den 55 (58 oy \¥) o/s PL
Jey3 \A) o[APL G Qo t ha™' Oljee 4 gals 545 05 5581

el g3 B 55 (5

v

Yh
s | P
'3 C)— GPL a\
: s 5
g 1t
= v
G ;’ﬁ_‘i{t/‘:/ﬁ
v 0'//’&1,),L/x
[ X
VE L I
Y
- __PL
sL ﬂ\ PY
I D\.._
:,3 b SB cwss o
i o
3 nev i
g _ —
T e —
E x
\L 1 1 Il
. D Voo
(tha_\)ajf

223 (B)) K 3 sk 5 5358 il gl 30§88
S Cals 5 51 e Py)

S A e S s Jslga 1
ol oshs OLES O K 5o Cilies (glayley 53 S s
53 lopas SPL b, 5 S Sosbe Gl e
ol Jods il o GBS i e S 4 o g
(1Y) el 55 slezs by 50 JT ol se ol ) ol Ll
(sl 35S Gl L o /8 PL o o /A PL (slgnsb, 55 s
Wbl e TS LSz oS 5 gl S s
e syl 53 omly slemsh) o Sl 04s Sy L 4 S
@/APL & PL 5l cu b, (2al80 (YA 5 1Y) sl e
Sl Jycwlasly oo B el S e
odys o/ PL 5 o [APL oy by 3o i s 90l
L S gndy (515 o5 canl o S0ly L5 ol o o


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

VOVA Ol [ ol ojled [ p s dlor] prk lin 5 (65,5038 0550 5 plo

oslau )48 GLA

Ao Y45 Ol oKl ol Ll p o Pl (o 5) S S35 AYWVo L p ey -

giﬂ""j 430 33yl et Sy S oy Sl Dl puas s 5 JolST (J g KSR AYPA 0L ST Y

Olgaol  gais oy (g5 5LaS e aisls (sl S 1Sl b, S et okl LT s Sy

3. Adam, K. M. and D. C. Erbach. 1995. Relationship of tire sinkage depth to depth of soil compaction.
Trans. ASAE. 34(4): 1011-1016.

4. Agus, F. and D. K. Cassel. 1992. Field scale bromide transport as affected by tillage. Soil Sci. Soc. Am. J.
56: 254-260.

5. Al-Adawi, S. S. and R. C. Reeder. 1996. Compation and subsoiling effects on corn and soybean yields and
soil physical properties. Trans. ASAE. 39(5): 1641-1649.

6. Alakukku, L. 1996. Persistence of soil compaction due to high axle load traffic. I. short-term effects on the
properties of clay and organic soils. Soil & Tillage Res. 37: 211-222.

7. Allmaras, R. R, R. E. Burwell and R. F. Holt. 1969. Plow layer porosity and surface roughness from tillage
as affected by initial porosity and soil moisture at tillage time. Soil Sci. Soc. Am. Proc. 31: 550-556.

8. Baver, L. D., W. H. Gardner and W. R. Gardner. 1972. Soil Physics. p. 498, John Wiley, New York.

9. Becher, H. H. and W. Martin. 1988. Mechanical consolodation in volcanic ash soils. In: J. Drescher, R.
Horn and M. DeBoodt (Eds.), Impact of Water and External Forces on Soil Structure. Catena,
Supplement 11, Catena. Cremlign-Destedt. pp. 87-92.

10. Bedard, Y., S. Tessier, C. Lague, Y. Chen and L. Chi. 1997. Soil compaction by manure spreaders
equipped with standard and oversized tires and multiple axles. Trans. ASAE. 40(1): 37-43.

11. Cassel, D. K. 1982. Tillage effects on bulk density and mechanical impedance. In: Predicting tillage effect,
physical properties and processes. ASA special publication No. 44: 45-68.

12. Davies, B. D., D. J. Eagle and J. B. Finney. 1993. Soil Management. Farming Press. p. 280.

13. Davies, B. D., J. B. Finney and S. J. Richardson. 1973. Relative effect of tractor weight and wheel-slip in
causing soil compaction. J. Soil Sci. 24: 399-409.

14. Ekwue, E. 1. and R. J. Stone. 1994. Effect of peat on the compactibility of some Trinidadian soils. J. Agric.
Eng. Res. 57: 129-136.

15. Ekwue, E. 1. and R. J. Stone. 1995. Organic matter effects on the strength properties of compacted
agricultural soils. Trans. ASAE. 38(2): 357-365. '

16. Free, G. R., J. Lamb and E. A. Carleton. 1947. Compactibility of certain soils as related to organic matter
and erosion. J. Am. Soc. Agron. 39: 1068-1076.

17. Ghuman, B. S. and R. Lal. 1992. Effects of soil wetness at the time of land clearing on physical properties
and crop response on an Ultisol in southern Nigeria. Soil & Tillage Res. 22: 1-11.

18. Masumi Kolahloo, A. A. and M. Loghavi. 1994. Evaluation and comparison of traction performance of
two common tractors in Iran. Iran Agric. Res. 13: 77-95.

19. Ohu, J. O, E. I. Ekwue and O. A. Folorunso. 1994. The effect of addition of organic matter on the
compaction of a Vertisol from northern Nigeria. Soil Tech. 7: 155-162.

20. Pliusnin, L. I. 1970. Reclamative Soil Science. Sovient Socialist Republics. p. 399.

YA


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html

[ DOR: 20.1001.1.24763594.1378.3.4.3.5 ]

[ Downloaded from jstnar.iut.ac.ir on 2024-05-14 ]

Sy e, 50 S Gy (S g 3255 S Zu b

21.

22.
23.

24.

25.

26.
27.

28.

29.

30.

31.

Robertson, L. S. and A. E. Erickson. 1978. Soil compaction, symptoms, causes, remedies. Crops & Soils
Mag. Jan., Feb., Mar.: 1-5.

SAS Institute. 1985. SAS User’s Guide: Statistics. Version 5, SAS Inst., Cary, NC.

Soane, B. D. 1990. The role of organic matter in soil compactibility: A review of some practical aspects.
Soil & Tillage Res. 16: 179-201.

Soane, B. D., P. S. Blackwell, J. W. Dickson and D. J. Painter. 1980/1981. Compaction by agricultural
vehicles: A review. Soil & Tillage Res. 1: 207-237.

Soane, B. D., P. S. Blackwell, J. W. Dickson and D. J. Painter. 1980/1981. Compaction under tyres and
other running gear. Soil & Tillage Res. 1: 373-400.

Soane, B. D. and C. Van Ouwerkerk. 1994. Soil Compaction in Crop Production. Elsevier, p. 662.

Spoor, G. and R. J. Godwin. 1978. An experimental investigation into the deep loosening of soil by rigid
tines. J. Agric. Eng. Res. 23: 243-258.

Stone, R. J. and E. I. Ekwue. 1993. Maximum bulk density achieved during soil compaction as affected by
the incorporation of three organic materials. Trans. ASAE. 36(6): 1713-1719.

Stone, R. J. and E. 1. Ekwue. 1995. Compressibility of some Trinidadian soils as affected by the
incorporation of peat. J. Agric. Eng. Res. 60: 15-24.

Tairk, A. E., A. P. Mazurak and L. Chesnin. 1974. Physical and chemical properties of soil associated with
heavy application of manure from cattle feedlots. Soil Sci. Soc. Am. Proc. 38: 826-830.

Taylor, J. H. and E. C. Burt. 1987. Total axle load effects on soil compaction. J. Terramech. 24(3):
179-186.

32 Van Bavel, C. H. M. 1949. Mean weight diameter of soil aggregates as a statistical index of aggregation.

33.

34.

35.

Y4

Soil Sci. Soc. Am. Proc. 14: 20-23.

Wood, R. K, M. T. Morgan, R. G. Holmes, K. N. Brodbeck, T. G. Carpenter and R. C. Reeder. 1991. Soil
physical properties as affected by traffic: single, dual and floatation tires. Trans. ASAE. 34: 2357-2363.

Zhang, H. 1994. Organic matter incorporation affects mechanical properties of soil aggregates. Soil &
Tillage Res. 31: 263-275.

Zhang, H., H. Hartge and H. Ringe. 1997. Effectiveness of organic matter incorporation in reducing soil
compactibility. Soil Sci. Soc. Am. J. 61(1): 239-245.


https://dorl.net/dor/20.1001.1.24763594.1378.3.4.3.5
https://jstnar.iut.ac.ir/article-1-46-fa.html
http://www.tcpdf.org

