[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

o Dbty / (2d 5 ol )led / @335 Jlu / S 5 O gl (b mlio 5 (5350L8 0585 5 p ke alons

LS 5l S Olsle gl p S 516 6l.au5/j.u;| IR

Ol Ol

Y&:«M‘géw cb‘ji‘gr&v\w L,b)JA.?:A ‘Y‘_;.:}?r.o }25“!['9‘*‘) - " M‘,«A&G

QARTYAVARITIVRY Fob YAY/D il s @,U)

oS>

1405 4 Oldeed Sliwl 3 (6 YF) S slakigai .23 5 13 ob))l 5,00 S Olasle g lhl » S 515 sla S5y I
bl S Ol gl pasls g3 45,8 550 1) S Olasle g5l 5 515 gl S 5l glos S auls a5 wd lsesl
Sl 3l 31 i 3 8 15 eslizul 540 (DDI) ugids — s yali 5y ) 5 eslizwl b (MWD) LalaS s ki 55y &l
Jles! (Fo kPa G 5l [iKo b il 0AS Csb e 5 Ll b O Ssb ) D)o 4 sk sled — e g3 LIS 5 S
Sl S o e g s e o 03k lake) S 515 b S5 LDDI s MWDy 68 ki 5 s 0o 55 Ll ks 8
s S5 slasasls 1y U o i S JTesle e o 315 0L gl 3 S e (S 25815 5 (S 51 oL, S
LagliS s il 043 5 5 ol g pm 03,5 b o o I8 30 5 4 S DS 5 ) oy s oI 03le 51 il
L lasSls gl aaal 0ucd b 48 Jl- 55 .0d S cal g b el 5150 00E g O o 55 5550 e w
o S e S S Jle s e T eale 3T 51 e sls DL e cpl ol 0L s 1) oS Ol le 5l
A5 L5 35 5l 53,03 3525 DDI g MWD oy (R” >7V0) (Vb e 2 i o2 3 ol S DLzl (5,100 (sla pas s

By o Sy Olden Oliwl 53 LIS gl 2U5, ol p

S Olaile 5l s — D ol WIS S S5y Kl 1o dS slasly

Ol VAYA0 ~YFAY o Gadis 555 ply ol (535S 05 5 00 )

Oles e o5 o2l (65,5 5LaS 2 SLiils (b St (5,85 (g pmiils 5 okinl L 5 w0 .Y
Olghonl mo o815 (53,5LaS 0aSils (wlia S Ll Y
nikpoor_buali@yahoo.com : S5 xS oy (3K J gis ¥

AO


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

Sl L U1 sl sla i s 08 s Lawlass
Ol any s 1l 53 (V) Ay o SRl S e Ol
5SS s SUs gl O3 Osls Wiy 53 e Jule
AU Ll 5 el ol S50 bl glasliss LS
s S S Laslasls ol el Dl S s
Ol s Pl 8l Ly as asls OLas OLSKas 5 590 o (YY)
3 5 Al SR LSl 5kl (Sl s eSSl S
Gla ol (5) 355 0 alS LaasluSls ST, 5l et
2,ls 5 S Ole v (gl Sssl 6l = ol
Lo go Cusby lade daalasls oIl Olazsle sla S5
25 2 6k b alasls 035 b e rss 5 o
b St Sleztle gl bl gla il
S = 038 by bl s ol B S 5Ll
o=l (V) s 5 5158 1, S Olesle g5l 2L
SRS A 3 b b sladped oS Bl s O Sia g,
Sheessls sla s ol 5o S5 5l 6 e sbsul ool
L Lt yod by dnlin Ol Jlm ol b adias oo OLES 545
Ao 8 il b bl il s 4 S SSE Ll
Ll s aS s S slgiy Ll o) ol 5lsd o 53 5dee
Ol (6l anglio OBGI (7 0/1) it —lya sb,
S e a5 L sh sl Sl e | il gl
ciS oo glasl Slasle gl obKes 5 gl
ol s 5 s s e sl s s e
Aol 5y 3L hls (s 2550 G (V) s S
i 4 OS5 ol s g sl PHL 5 5L s
eS8 Ll LS gl (L) opl SaS 4 daudls
e b el S 55 5 Ges e Sl e 4l
Olkeisils a0 5T s LaasSlasls (g lunl 5 cosb,
WD 5 s Gras 53 Sk s il b 6502
ol e 5165 S0 ob50) el cpl L ) Olele (g5l
OSan 5 ppee 5 (F0) 0L 5 Ll Ol OIS fash

PRV
s 5 s sla S i e 5 S S Ol
dslse 5 S ol 5 S sla Sis ol St
A S Olasln o wdashs 5o Sl s (5558
5 oS S AL S Ol i ea IS
s oDl S sl ol ol S0
s cmaglis 5 SOl cuglie S b S UL
33 gl S Jpams g W5 56l S Al 5l
sl O ol b K L oty e 1y St olazsle (V)
Sl el ads jatls St olestle (ol (0Y) 5 S
el S5l eslan ) (5054l 4y S cls
PERCICYRCUNITIV J W P JJPS PRE P P VS 0N
Bla S0 5 s WS (5oL (s3laslisls slanyl 3
Slladlasls golul 5 lads (ol )3 o 3lal I35 250 o
53 Sl gladsl 3 bl 5o a5 JB sl se alesr
b o3l a5 5 e s 3 el g ol i S
Gls 5 ol 5 ol il o S cnls 5 St
AVWY) iea Slews Sl

oo el osbe e SIS 513 gla Ss 56,5 s
@33 sl iass S Olale (lL  erdS Ol S
Olezlw 0L 53 Jlesle (YY) 54 0) sl 4 S plnil
L Laaslasls g3laglil sladnl b s,ls (g 55 Job Sl
St I esls gl S 5 5 Jlis 0 s & M osbe
Sosle gk s KK 5 bl 4 ol 51 i &Sl )l
PSS Sy s g (F) Col wnls 55 S ame sl L
5 e 5 WSl (S IS s s S Seosleas 1is s
S s ObSan 5 S8 (YY) 5l e 0T gl
il il @ aS sl OLas (e YA) el Silesl
G Dlie 3 (ls e Sl Sb ST S 5 s sn
e slas 5 5 a8 Gl S 4 el 0l sl Lawlus:
el gbaes 3 51 i S olatle (ylub « Sla 58

Gl 4 W55 S 5158 S 5 Ll (00) Sl 634

AF


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

...J'I‘;&J.!QL«;.&L..JJlJa_lg‘ﬁ;Sl:‘-d’lS‘_;u;ﬁ‘,;lw)ﬁ

5l o LSl os 8 SUOLL s el 5 S s3]
0303 4o S o (555 0 kile B glasliS ol ol of
a3 F0 dubl%b}]))u‘@jaumﬁk_éj#
sl D3 sy Ol &S bl s § S ol 8 sl
(ils 35y LaalS L o310l 3 (opd 5 05 Kon) Sk ps
olile SLs glaailaSs 5, ul 5ls g (5H5 0 o s
355 dsle S sy oslss 5 oS, Ol s sl LSII (55,
A

(rs 5 05,50) S s (g, 0bile L ly5 Sl s
sl 03 3 5 el O3 0T s 0dd S 5 ey
e Clg 5 s S oS S e 5 sl
5 oSl a6l 3 S ales a3l sbawlas
A oslizul 515 Jge b 5l (MWD) laglasls s
MWD=Zn:WiX_i ]

i=1

(32 & Lyl 53) @IS 631000 aels slaws n alaly opl 45 oS
S o Sl) S s o) Glaalisls s Sk X
SLaglisls Sist o S Wi (Gl 5 Vo S £ 5
):.w\éuéué\ﬁuﬁ&i}rﬁgi&Jlﬁéj)
b slas = St L baalass b S5 0 Ske Sl
L Laaslasls s 55 0l 5 MWD o e 035
A awles MWDy, dteal 35,5 Oy b o jles — i
s POl g, 5l eslizul L (DDD) s 5 &s el
53 el sy (7)) 0L e 5 sl o g5 ogs >
A e S =l a S &gl rJ§(>w sl s o)
oml 2 VLl s ) S e G, (S Amm) s
S Sl os g ol&ws 53 (o o o/Y0 5 /0 ) (Y oF
53 s S ST aads 0 Sode 0 SIS 05 5 s . AS aSuy
S go a5 A 05y S s g, S0 S S oLt
St o, azr s b S Jame 1 0503 4 S8l
Ll 0tils (51 315 3050 f Olpee bas 2 51 5 o 0503
sl dwls (Yo kPa G jle (28 55 Cugby i) FC o

AY

33 SKl oS sla rassn e 5538 3 sy Lasls ol
S Olele oIl bl glapaxls 5 by, b da
Oles Olul slasSbs 55 sk onl ol 4 S ol
L s S 05l Gaia 5 us plowl (Slistanss o3IL)
il slasSs Olantle Il oLl el sla 2,

A3l e

L, g 5l
i Oles ol L (6w 5l S TY fags onl
o5le ¢ oy Ao ys 3 (glos 1S auls a5 s 8 sl by,
S S L s el s [ el Sl S 5 T
sla Shy ddsail y v e SLL0-Y0 &Y
b Sla s Sl esliind Ly LU bt 5 S5
O e e 5 S bl g S el el
o Aol doys dA) S 5 2esoded i) 4 5
O gl 25 s A peeedS Sy S (YA) SO = SU1s 2
Vojlas 55 Skt (Sl 5 LSS bl o) 2iS
VY e Jios (S S0 c-,,d_uu)pq‘g S0
i e (M) VFY el se Jice e pH olSaes 5 (YA)
5O 5sg 5 S i, 5 eslizad b Sl olasle 5l
(1) OLen 5 suidl b 35 o> 5 oo ok el s
o Sbs gladisai bl o i)y Gk p Al o435
00 o i 0313 508 (60 oo A U151 D SLit |5
Sist —lpn Sopb)y S b SCold SIS Sl S
553 L 5 (Fast wetting e 035 b e sled = i)
— ) Yo kPa S 5le ASG b ol S b, b
G S (S35 2 (Slow wetting azwal 03 5 wsb o Jleg
o/o 5 o/Y0 /0 N X ¥l e YU e g a) S
003 i3y 53 Ol i Yo o by A 4y (e s
L.(Ya) co 8 515 5 Sl o adds 0 Ole) 5 e Sla VY
A RCRY C:L:J 5 Oles GlaS sla S5y w ax g


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

Loys) St s sla S s el g0l asls
Ls'ibl_“’) c('.:,wls;:)t.!)s«).:) BB cL').«.ir «Ca.l:.w e «JTGJLA
5 SPSS (gLl 3hlo 5 5l el L (Sb Sy 5 S Sl

RS

Cow @\.‘5
ol 3 el oLl ssse aband 5 (Soib e S
Bas) ‘(Sllt%) QJ:_..A ‘(Sand%) u_.:l .l-..p).) J.dl_& gf:"hjj'i
gs'ibl_“') «(pH) d‘aj‘} g(Flne Clay%) =0 oY g(Clay%)
Lﬁ_ﬂ osle Lo yd (e o M)bef(EC) é{f«‘g‘
23Uin 531 (CaCOY%) oS Sl S Ay 5 (OM%)
B 4.’14”.).1_‘.»‘ C«_w'JJJ &G RSN Y W4 aJJJT\ J}J_?JJ
Sy MLl la el i S s0 L,
ol SHST, 03 s sdome e 4 Yl 45 N w2

A3l s s 550 GBS 3 Sy g

Pom pa3ls 5 SB gled 5 (S5 sl Sy AU
(MWD)
2ol sled s b sl S5 LMWD s LU
widl 5 e 035 sk e sl - b 5 S
O 5 g S5 sladdslas 53 R) el sl pas
1l 0l 03ls

MWDyg, (mm) =)/*\Log(OM%)+Log(Clay%)\/eY

+ /v 4 YA (CaCO%)" R' = %AY/¥
[¥]

MWDy, (mm) = +/YY + +/8) 7 Log(OM%) + */AYY
Log(Clay%) + +/+ + +18% (CaCO+%)' R' = %A/

[¥]

Al . . . .
R) s el i 5 Sl e ¥ oY ladsle

Slo e jloslinal b 05,5 b o dd b s el
Vs e L e Bl 00 gLl 515 oy sl las T
Glaas god 2 S planil o aminy; S gy b e
bbb s cell YY Ous b e Sl ey S
Jo Lsba by I s S 15 5L STl Ggos e
S50 S i by o S Salg 5o iy Dol &
i e e 0/00 SN 033331 L 5 o olils S 5 ST Olas
Yoo, L aids 0 e 4 LSl eIl (6 o sles
3 s SOl s e Bl WY S 5 aids 53 Ol
5ol b ol 51 )T 4 eIl sl 0SS 0l 0L
Sl 3 s S 05 Sl e g, 0kl L slaslas=
(DDD) &5 5 s Sl it ool 55 b e
S ol Sk plasle g5l bl sl asls 5l S
5 Ko S iy s s |, LS MWD &l
r25 Sosme o el Gl lashy a0 XS e e

L dewles

DDI %= ! x 100 [Y]
MWD, -MWD_

Sl Sy oo ey MWD, 5 MWD, 0f 3 &S
O S S S gla i s bl s S

OF) s gds 5 s 0
S et s S s Shs S e L
Sl B Jlsp besls Il daalus Jad S5 Sl
JA_’S&A ‘(lOg X) VJJ_J& 6\-&&.3_‘; )‘ aosls QJ; JLAJ.’
S5 B eslizd () 0lay 53 015 a b 5 (1) 058

X
Gla S bl yarls o daly 05,50 csa ¢l el
o\j_».hd._:t_;ﬁa_f}ijdnk_aj ‘M\Lkgst}-&w_}éiﬁ
jou)\)é\r);.})l_}(xzQJELIOchX)aJJJLAJJQ)y
X

35 a8 05w S, (Stepwise) glady 55, 4 Gl
ot e (Shs Al s s s el Gl b6
slaadsles 5 ly () eslw o as La S5y ais) 50

}Juﬁ‘l_vls/.l.‘}“}v_k}&)l‘)_v .Ja_.v\j)..l__»_éjfgﬂj;)

AA


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

...J'I‘;&,!QL«;.&L‘dlea_lazﬁ;Sl:‘-d’lS‘_;uufji‘,;leﬁ

an 2o GBS led 5 (Kb gl Sy oobl cho s N Jsdr

ol S deys ebdeys SSI LU a0 Al o ey Lo s Lo

S Bl @Sm™) Sl s o Clows Loy o

¥Y/0 AZAR °/AY AV /A 0f/0 FYIN ONY Sl

£/o °/Qe °/\¥ £/0 ¥/¢ Veo/0 Y\/Y O/e Jela

YY/X VY °/0) V/A VY Yo fA/S OV Sl

AV °/AQ °/\A °o/V A 4/ V/o Veo/) Sl il
e

Y\V/0 \/&¥ o/fA V/A v/ YV/0 Ya/v \Y/o &l

Dogn 5SSOI e iz sl Sty s 038 b e
— i 03 L @3 MWD slas el el (gl (FV)
syl G azeal 05 S b e sles
esls aS us jami o8 50 cladsles a5 L
MWD 5 Laaslasbs g5l S 20 Joale o Sags
e 35 (V) Ol g ol oy 5 3550 GBS glails=
oMaly GRS b e I esle Rl e 3 8
OF) OS5 S oS sls 5 Sl iy, 4 bawluss
231y e i 1S e SLs T esls 45 Wsls OLis
ol il ails Laaslasls o 5o U gslmaslass
Sl oles s Laaslass gylub o Jlesle S 0f Kaays
e Jele oy 0T Sl G cdizdls el 5 Sl 1 05
sdal sty b L e L el LS s Ko
Ul an 1y (AT esls S Ghagsy nl 3 som pasls gy
Cotl o3 a3 33 Ly s S5 oIl s bele S
5 A sl oy 50 (Y0) OLLSn 5 Lidso das ol 3
e ;5 S Gy 4 bl (ol 2 1y ol oS
03 sdeal Cosay s L 01 Sk p nl s s S L5
F 50 glaatsles o azr g Lsls Saes Jhass ool
5 s =l WA S50 MWD, i JTesle 5,108 ,50
100 350 MWDy, e 1 5 aeedS Sl S ol Y
Catt] 95 455 53 .:ﬁ(,:.‘.lfc;t.z;ﬂ\ﬂ V4 5
doys 528 S 5 S Ol gyl 608 L5t

JJJJMWDSW )‘J_iﬂ ):)ﬁ‘ﬂ Y S 9>~ MWwaj.g oD

AQ

S L b e glaaliS (gl o 1 G551 o e
sl Cowsas @Lﬂbé.}dwﬂﬁwaa_ u»)}dﬂasb.l«a):
(Y7) S 5 Spulr g cmen 35l Salen Jfays ool
B L;TOJLG r.:{.)Kj L@ﬁ.&;) éLﬁ‘\j)L&A))ASJ\}}jS )M
Sasin ol 53 s eslizad S Oletle g5lb 5,50 5
sladdslve MWD S ‘_;La;ji}jljzewl}.a Sy
Q-wb@ﬂjd))ﬁd{“mwus/kjwl{abugwﬁ)

]

MWDy, (mm) = +/¥)) (OM%) + +/+ YYA (Clay%)+
[+ V¥Y (CaCOr%) R' = %YA/

(]

MWDy, (mm) =)/YY + +/V#7 (OM%) ++/+) + V(Clay%)
+ +/+ +AAF (CaCOx%) R"=%Y¥/?

(7]
S s 4 s p 250 S Gl MWD (Sl
Dled = S S e 035 b e Sl - b
Sl 48 (g s b sl Cowsas areal 055 Ssb s
Sl e ol V/YY 550> (Y/YA mm) MWD,
[)bjj u}_laja )l_o..; _Ji":‘—; BLEEE T (\//\O mm) MWDfW
ol 5 4l s gz St Bl 5l 1sm 2o 5 OSGl
Ol e 1y 3 w5 (6500 5 Laaslusls el oS 8
MWDy, s MWDy aslis 5 sy a @b (Yo) ol
L MWD (¢l = 53 palie 0 Siays ol dastls

Sl = s 4 S el 03,5 O b el —


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

50 Bl sk 4 5 S ) 5 S Sl le gl
Sie LMWD st g S5 dalgy .23 S 513 )y
Sl JLiA{&)Sl{.W'meMJQ'\ Ji.ijsdﬂasb
FF s MWDy, sla puis o3 00 oles « S Jlosle
S osls o, S o 4 55 |, MWDy, (sla ks Ao
03,5 b et Cad tnl 03,8 Csb e (sl (L o)
= Mesle 1S CaS Ulg o wly 55 23L ralS m e
B e 035 b e st -t s LSl (g5l
e s alass caslis i, Yo Eob JTosle sy 4 g
Sl il Eel o) ol 5l s edd aos s A
Sl e e i b s 05 S e S ol
o g 035 b sl Sy LS pladlss
ieal 355 Cob s les i L iS4 cons Lot
b e sl Gy 03 LA GOl e S el

ol Olozstls I8 5T ST ladigy g5 5 o 055

s pal 5 S led 5 S g Shy S
ey LI

o 5 S sla S Sl s s s paxls
2S gy o | S bl golul S
5 eds hay 4 edel Cowsay ekl MWD o bLs
Lo Sl S pland 5 Sos sl S b ops
ol St S weal 03,8 b e e = i
ols 0L 3 s S5 sladslae 53 R s wul o
GO PN 55

DD-MWDg, (mm)=/ + / (OM %)+ /
(Clay%) + / (Fine Clay%) R=% /

[4]
DD-MWDy,, (mm) = \/Y + /A0 (OM %) + </AsY Log
(Clay%) + o/ Y¥A (Fine Clay%)" - o/ <oV (Sand%)’
R" = %n0/Y

[Ve]

sda30Lis DD-MWDyy, s DD-MWDy, ks, ol 5

;Jﬂébjawiwsm@bsf”xob;flj \/Y
S Lsls Ol 5 Al S Olextle S0 53 ey il
B W‘RTQJJJJMQQ;&A)}; ol o
S Olozstl )Mol eSSy S e 3623 S
u_i‘w‘a.l_.ﬁ&)‘;<v°)i)\)m‘}g§juiu L..w);
3 oS Sy S Ol SRl b oS b 8w 01 Kia sy
J:.?‘l_’l‘ cm)@ljﬁiu‘ﬁa‘ﬁﬁMm)a)".u‘)bv.:‘.«lsQLq;
s S bl sl 5 e s LG

A op Sl e s e ok OLS i
) A5 A S 0L K iasn ol Al (leaslasls
(CEC) gs’jt.‘ﬂj J:L.S u;;“Lx,\f E) °5-i.5 c}d_.u 6\)\: LAU’")
Loy ol 3l lodas Ao s Kos (sm 315 Ll o 5005
l_ﬁw) Oﬂ_‘j‘) W‘)‘LJBJ‘JJ 6[-7-).’) J»)MJJ
s LS gl 5 gsleaslasts 1 5l op 2l
)‘j—g LS’L_.’.))‘ AJHMWDJ_’J'.’.) m)jlﬁ)du‘dbl}.»)b
:C,,.N\A;é)f

MWDy, (mm) =- V/¥7 + /7Y Log(Clay%) ++/) )
(OM%)" - +/+8+¥ (CaCOx%)+ +/++ V¥ (CaCO%)’

++/1)0 (Fine Clay%) R" = %A3/f

[V]
MWDy, (mm) = - +/V& + +/+877 (OM%)" ++/+YV4
CaCOv% - Y/¥ Log(CaCOr%)+ V/Yo (Fine Clay%) -
+/+AR¥ (Fine Clay%)" R =%/

[A]

S s IS Sl Sl i 5 o 86 sy ol o
ﬂ)m)duumi_pj&lijjléudu:}b&)\%bv
SLs oy 1S 4 G MWD sl U (5 2y S

S S ele s Ol 4 S JTesle 3l sl


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

...jl?,!ab;&b‘5Jl.\a_lg‘ﬁ6lé-‘;l3‘5u;}_‘,;lw)ﬁ

P, [, B

(MM

MWD

b o

. MWDy =+/lea OM% ++ /A%
R .jso
' r 3 : T T T
) \ Vs Y Yib ¥ b
OM%
T
— v
=
"; :
A
Vb 4
=2 "
A
o MWDy = « /%7 OM% +1/As
R fsis
* T T T T T T
. [¥In 3 V& Y Y/ T o

OM%
3 555 Sle o 5 4 MWDy, s MWDy, .(OM%) S JT esle duys 5 (MWD) LaslaS s (g, o dasl, N S

Gl 5 g 035 O b syl — i 5 5 S gy s Ll

DD-MWDy, (mm) = +/¥#% + +/Y¥Y (OM%) + +/+ Y43

(Clay%o) R =% /
W]

DD-MWDy (mm) = Y/+A + +/) + ¥ (OM%) ++ /+))

(Clay%) R =% /
(']

&S op 25 DD-MWDy, gl = V) doles 4> 55 L
Sie il oy Sl MY S 0 St JTesle &0 bgse
Sm a3 3 S I3 Gy ke s 6018 G
Sl =Y d:l&»pQ}JQMH.Mb)\} Cnor|
el SUs ST osle &0 by s 28 o j2ie DD-MWDyy

q)

Sl Sy 5 S s Ladlas las oy oSl
Laadsles ol 534S, bolens sl g 5 el S,
3DD-MWDyy 1 5o s 5 o o) o3be cnl asiios
Al i e s tmils e 56 DD-MWDy,
a5 S Sy el sy S bt (pl s
s Gatls gl i R ol il 2l il s
S SL gl d 5 S gla Shs b o s
SLs sla S5 3 2 a8 el MWD jaxls
sl Dgd g gds By v g Olela gl
oo o Jolo s b esle 5 s il g i

188 I3 e 25 pe £


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

Sadslae 53 R s Slaca ,o olon 4 LS Llasd

Ca.w\ ol ab\b ;)L.:.J J'.’-) Ls.’:):.w)g)
DDI(%) =) /+ (OM%)" + Y/A% (Clay%) + +/+¥ )

(CaCO+%)’ R’ =%A+/7
[\¥]
DDI (%) =-Y¥/& + Y¥/Y (OM%) + Y/YY (Clay%) + /YA
(CaCOx%) R"=%V¥/A
[VY¥]

bR ol e i 5 3l e VY sl
Jslae DDI 1 Sbt sla S5y 3 e amslio sl il
o bl s i Shs e LY ole a5
Sesbe 0 by e o108 51 o 220 DDI (gl O F Wsles 4
S Ly S V0 5 ey il VYO S s St
O3 Ceal o33 a3 53 DIy y (6518 30 s .o
FREYRPONNCCH I S SO VoI ISR KL g G
Jolo o AT Ol St 3 s pe ndS Sl S Culg s
23DDI 5y ey ol wslid alasbs glub S
FS U s s e el Gl 5 ol 0 03,5110 dsles
ol 03,51 V7 Walas 53 astls cpl 0 ey IS 3 S )

]

DDI (%) = Y#/Y (OM%) + YY/\ (Fine Clay%)
R = %280/A
[\o]
DDI (%) = *¥/Y (OM%) + Y/¥V (Clay%)
R =%YV/e
[V#]

o e V8 el 56 aS sias e 0LES Laddslaa )
i Laaslne anglio 51l Sb oy IS e A1, 40 5
Sosle 53 o) 4 s S 2k s s S 25 0
V8 adslas R e b J= ol L.l 42315 DDI
e ld Ol is St ISy das e 0L 45 Sl 3L
200l cilos, S s e ) D 5 s
st Sl DDL IO OLLSon 5 0Lyl oo ot
Ol Ki s ol s S eslinul LasS (g 0 ula b

o o2l ol b ekl 3 el se Sl aadl 5

Sl 3 .amils 5l 13 Coanl (das 453 53 DD-MWDy
S Ol sl 3 LaaslSe a8 Jal, o 5 5 Sax
SLst 3 o s ol JTesbe 36 1
sl 3 S5y nSOle aslie 51 S sbolen ol i
Sl L () adslee) s 5 gids i 0 5 S s
Shad = L s 5 S s an Sl b s
RY) o s Al gt (P lan) sal 035 3o o
S Snls ol min S s pds ) Jol>
ar a0l ey 5 S s ol e S s meds S
Lol odle g Olatle (g ll 5 S sla S il
MWD Sle 48 553 o0 S am hg) 33 ol amslie
3 e G aeal 03,5 S b e e =y
= S gl = MWD . Sls 5l 28 (DD-MWDy,) & 503
S5 4 Yl gl ol e .ol (MWD, sy
D0 03 el bg e 5 S e Bs 53 5 S O3S b
= Srala 00 plisl jlas Skl L St s 5 s
L 0o sk e ra) s sk e L0 SI mha
3, e OLL s o s) 5 s b b glans
A Sl Bl e 0 o e el iy O
el iy sy ol s Laslass
S 5 Sy Sis S s MWD lide s ool
5 MDLL SLs 55 gl Y 5 Y Gl UK s S 5 s
(ol slagasls og Sl 5 3l Wbl ) Sl
o3l doys St 3l 55 ol 0l 03551 €503 Sy goo 40
/0 SILLE SLE 53 5 i S S S 5 s o
ol s I/ 5 YVIO A Il S s 5870 5V /0
JLLL S s oS ol asiie SIS Y S5 4 a5 L
Aoy Sl ol S 5 5 S e o ol
~ MWDy,) 03,5 Sl i, 53 ol 3l 56 MWD &oslis
o S ol ¥ IS 3 oS Il ool 3L 5 (MWD,
Ly, el Sl s b sl sdasolis o 3

35S e S5 L ODD @y 5 gds el

ax


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

...jl?,!ab;&b‘5Jl.\a_lg‘ﬁ6lé-‘;l3‘5u;}_‘,;lw)ﬁ

?
m) <oty ot

—o— b Do By a eSis S

—— s s O e e

& ¥ ¥ A

S L g0d b s egds 5 S Sy 4 5 S K S L LS o3Il a8 ol Y K

W

#

3
i

Fr

o b ey 4 S eS

—— e s B el

' \ Y Y

¥ ) ¥ N A

() Styd o 3hait

S 4 gad ;ﬂ;).lg\.;)aﬂglzjb‘gbﬁa j})ﬁj&l}&&‘%bd‘.‘fu oyl @J‘,S' PPy .Y'JS.J‘:

¥ S s el jluie LDDI ot g S5 alai
e o Jesle Sl ¥ IS 4 a5 Lol 0l o 5
i aemlis gl 5 S a 55 1, DDI gl a5 Lp s ¥4
sdal Cowsas slaesls 0 K& ;5 MWD DDI sls L
S aS boles dd oy SGUSS ol o5 el 53 ol )
el s sdal Cwsas o3l g S5 sladsles
MWDj, 4 e MWD L 1y 6 2 25l 2 DDI asls
MWDy, L DDI axl i g a5, e als Olis
il 5503 035 b e o g 41 by e Yzl (RTAY)
o=l Sl esliad b S gilub e bl o ol opl 5

RGIU PSS W54 u.a;—l.& 93

ar

2 ewbe ol jesls haslg 5o (A) Ol s
s el gt 5wl S Olastle gL oLl
LS s 4 ) odiS ol Jelye Sl il ozl (ol
=S G gl Sy 51 00) OKes 5 ki Ol as
sl b S Slala Ol 5 golul glaals
S Dgd 5 s Getli b e ls ) 5l S as s S
Soerls ool ol Ol cle 3 O Kiasn o]
i Lol sls S 3 ) 5y50 1) St (5 ol il b
St b Sb gyl 3 s DDT Gy (Soan 5
5k Ol o b ey cnl 3 sdel Cosas s s s
i Olse a Jesle 28 5ls Salea (10) 0lKan

Al iy A8 b D s s els e


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,qpu“,._,b@w,dwuso,a”,u@

(=3

DDI - or/1r OM% + YoiA’

o Al Vo

R'- .,rila
¥ Yo v Yo

OM%
(OM%) S JT osbe Aoy 5 (DDD) pgids 5 &g asli o alail, F S5

o
The .u ']
. DDI_A1MAMWDy, - AleY, % %
RTZOIYC M »
[—
ae
A
Y
DDI-AYMWDy, Y4/
7 RL +/A)
" oD \ V0 Y ¥/o v

MW]_) ()
(MWD) laglass J.)aj JJ} u;a\._.o 9 (DDI) J.:é,'.‘.); 9o JA:-U? o A.Egb 0 JS.&

5 s et li a8 3 8w Ol o s 5 egds
bt 5 (s Gl S B0 Ll e e s
05 Lo a s OLAS w5550 oS Olatle g lL
3 e S bl Il JTesle b Lasls o s
& e DDI Lol sl o Ll Cls S5 5 4
S 3o S il w1y JTesk 56 MWD asls
DDIupu)Juu\ﬁbdbﬁu)Lfewwmds
L olasSs) Olies ke oS g lb o ey b
Sl L (S Jesle 5 5L Oy & Sl ol

aliso L;"j'b) 6[.&‘)&.«_5—&‘)\ oslaul 'W}”.':V-Q'CM‘ ol

& S 4o

Olettlw (510l F5e S (Shus o Sl (has onl 02
by S i Oldes Qlial 53 gy p 5550 laSE
5 = o s s esle 5l e e S JTesle Hlaie &
St okl 2 Fhe o Shs (0 fptr pordS Sl S
s o S pladslae Col s alis LLais bl St
SLat S oy oS pbadslas & cond ol ol 5505 Ll s
dsle s s S b 8w 0155 e sl 0l 3515
Lol SUs Olaztlw (goldol glaasle 5 6555

uaruj)bj_ij_?&_!\ L);’}))‘ J_.ab- L;LAUJW wu.»

Q¥


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

...J'I‘;&J.!QL«;.&L..dlea_lg‘ﬁ;Sl:‘-d’lS‘_;u;ﬁ‘,;lw)ﬁ

Jﬁ\bg&s\ﬁ%ﬁ)éjaéﬁ V‘“'J‘é}:@f\) laglas = Co slie ‘4_:.5}‘ C,_:)lg) u.rl_éfl.: &\}J\LEAJJ‘J oles

Al SR LIS (Il s et ol s oS Bl s e STl e el

oalau! 24 GL.A

A8 i oSle  Sbr S Sl S 5 ey el esle ke ulesl Ll 5 S YAV L g g s Shas g gl
ATEATY P b lio 5 350U 0 5 pske dome Oltas Ol SlacS 51 5 5 s et 228 Caaslia

2. Afandi, A., T. K. Manik, B. Rosadi, M. Utomo, M. Senge, T. Adachi and Y. Oki. 2003. Soil physical properties
under coffee trees with different weed managements in hilly humid tropical area of Lampung, south Sumatra,
Indonesia. J. Jpn. Soc. Soil Phys. 92: 3-16.

3. Amezketa, E. 1999. Soil aggregate stability: A review. J. Sustain. Agric. 14: 83-151.

4. Aringhieri, R. and P. Sequi. 1979. The arrangement of organic mater in a soil crumb. PP. 145-150. In: Emerson,
W.W. and A. R. Dexter. (Eds.), Modification of Soil Structure. John Wiley &Sons Pub., Chichester.

5. Barzegar, A. R., P. Rengasamy and J. M. Oades. 1995. Effect of clay type and rate of wetting on the mellowing of
compacted soils. Geoderma 68: 39-49.

6. Ben-Hur, M., 1. Shainberg, D.Bakker and R. Keren. 1985. Effect of soil texture and CaCO; content on water
infiltration in crusted soil as related to water salinity. Irrig. Sci. 6: 281-294.

7. Boravka, L., M. Donatova and H. Nemecek. 1997. Vulnerability of soil aggregates in relation to soil properties .
Czech University of Agriculture in Prague, Czech Republic.

8. Bouyoucos, G. J. 1962. Hydromrter method improved for making particle size analysis of soils. Agron. J. 56: 464-
466.

9. Bronick, C.J. and R. Lal. 2005. Soil structure and management: a review. Geoderma 124: 3-22.

10.Bryan, R. B. 1968. The development, use and efficiency of indices of soil erodibility. Geoderma 2: 5-26.

11. Bryan, R. B., G. Govers and J. Poesen. 1989. The concept of soil should be carefully considered in relation to the
type erodibility and some problems of assessment and application of comparison desired. Catena 16: 393-412.

12. Carter, M. R., D. A. Angers and H. T. Kunelius. 1994. Soil structural form and stability and organic matter under
cool-season perennial grasses. Soil Sci. Soc. Amer. J. 58: 1194-99.

13.De Boodt, M. and L. De Leenheer. 1958. Propotion pour I’evalution de la stabilitie des aggregates sur le terrain.
Proc. Intera. Symp. Soil Structure. Ghent, Belgium. 24: 234-241.

14. Diaz-Zorita, M., J. H. Grove and E. Perfect. 2002. Disruptive methods for assessing soil aggregation: a review. Soil
Till. Res. 64: 3-22.

15. Gerzabek. M. H., H. Kirchmann and F. Pichlmayer. 1995. Response of soil aggregates stability to manure
amendments in the Ultuna long- term soil organic matter experiment. Zeitschrift-Fur—Pflanzenernahrung—und—
Bodenkunde 158: 257-260.

16. Goldberg, S., B. S. Kapoor and J. D. Rhoades. 1990. Effect of aluminum and iron oxides and organic matter on
flocculation and dispersion of arid zone soils . J. Soil Sci. 150: 588-593.

17. Jury, W. A., W. R.Gardner and W. H. Gardner. 1991. Soil Physics. John Wiley & Sons Pub., New York.

18. Kemper, W. R. and E. J. Koch. 1966. Aggregate stability of soils from western USA, and Canada . USDA. Technol.
Bull. NO. 1355.

19. Le Bissonnais, Y. 1996. Soil characteristics and aggregate stability. PP: 41-60. In: Agassi, M. (Ed.), Soil Erosion,
Conservation, and Rehabilitation. Marcel Dekker Inc., New York.

20. Le Bissonnais, Y. and D. Arrouays. 1997. Aggregate stability and assessment of soil crustibility and erodibility, II.
Application to humic loamy soils with various organic carbon contents. Eur. J. Soil Sci. 48: 39—48.

21. Le Bissonnais, Y., D., Blavet, G., Denoni, J. Asseline and C. Chenu. 2007. Erodibility of Mediterranean vineyard
soils: relevant aggregate stability methods and significant soil variables. Eur. J. Soil Sci. 58: 188-195.

22.Lynch, J. M. and E. Bragg. 1985. Microorganisms and soil aggregate stability. Adv. Soil Sci. 2: 133-171.

23.Mahboubi, A. A., R. Lal and N. R. Fausey. 1993. Twenty eight years tillage effects on two soils in Ohio . Soil Sci.
Soc. Amer. J. 57:506 — 512.

24.Minhas, P. S. and D. R. Sharma. 1986. Hydraulic conductivity and clay dispersion as affected by application
sequence of saline and simulated rain water. Irrig. Sci. 7(3): 159-161.

a0


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-05 ]

[ DOR: 20.1001.1.24763594.1390.15.58.6.0 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,g”p@

25.Molina, N. C., M. R. Caceres and A. M. Pietroboni. 2001. Factors affecting aggregate stability and water dispersible
clay of recently cultivated semiarid soils of Argentina Arid Land Res. and Manage. 15: 77-87.

26.Pojasok, T. and B. D. Kay. 1990. Assessment of a combination of wet sieving and turbidimetry to characterize the
stability of moist aggregates . Can. J. Soil Sci. 70: 33- 42.

27.Rasiah, V. and B. D. Kay. 1995. Characterizing rate of wetting: Impact on structural destabilization. Soil Sci. 160:
176-182.

28.Rhoades, J. D. 1996. Salinity: Electrical conductivity and total dissolved solids. PP: 417-436. Methods of Soil
Analysis. Chemical Methods. ASA/SSSA. Madison, Wisconsin, USA.

29.Rowell, D. 1. 1994. Soil Science: Methods and Application. Longman Group, Harlow. PP: 345.

30. Shainberg, 1., J. D. Rhoadesand and R. J. Prather. 1981. Effect of mineral weathering on clay dispersion and
hydraulic conductivity of sodic soils. Soil Sci. Soc. Amer. J. 45: 273-277.

31.Sims, J. T. 1996. Lime Requirement Methods of Soil Analysis. PP: 491. In: Chemical Methods, ASA/SSSA,
Madison, Wisconsin, USA.

32. Smettem, K. R. J., A. D. Rovira, S. A. Wace, B. R. Wilson and A. Simon. 1992. Effect of tillage and crop rotation
on the surface stability and chemical properties of a red-brown earth (Alfisol) under wheat. Soil Till. Res. 22: 27-
40.

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

34. Thomas, G. W. 1996. Soil pH and soil acidity. PP: 475-490. In: Klute, A. (Ed.), Methods of Soil Analysis. Part 3,
Chemical Methods .SSSA/ASA, Madison, Wisconsin, USA.

35. Vanelslande, A., R. Lal and D. Gabriels. 1987. The erodibility of some Nigerian soils: A comparison of rainfall
simulator results with estimates obtained from the Wishmeier nomogram. Hydrol. Proc. 1: 255-265.

36.Yoder, R. E. 1936. A direct method of aggregate analysis of soils and a study of the physical nature of erosion
losses. J. Amer. Soc. Agron. 28: 337-351.

37.Zhang, B. and R. Horn. 2001. Mechanisms of aggregate stabilization in Ultisols from subtropical China. Geoderma
99: 123-145.

a5


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.6.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2050-fa.html
http://www.tcpdf.org

