Uil
SB gl cblis gl yiag s &yl
Y0 (Jgl 8 ylowd oguw 9 Comnss M
http://jwsc.gau.ac.ir

(IR0 i g) 9 PPASO (o8 g i ) (55l g e & yShos (5 jlurdanss
Pl )T gl o 30 Zuwd g 31 ool

e S sy’

Ol S o8l (ol udign 5 pke 05,8 SLske

S AZARRNCHR U RE /A PVAT I gE
TN
Db Al S5 (K05 St 3,Shas 55 1 NS0 Gl sSE o Sage 5l S 1B 5 Al
AR s o Slallas 4 Gl a5 S5 Slagteen b 3 3l ST s il e S
a5 50 Ol Jal it eld (sl K5 Sl b 3 e Sl saebl ST Y pans 5 550 S
03 285 el 53 CeSKd 3l Ao 3 Ar sl oS das e OLAS ks s el el Olallas pooman 555 s
sl sslean plmeo Olalllhs a5l s a5 LAl s 2S5 Gla i cle (o b pde 4D
o AT L5 ol pls G w0 4 05 e (g3l Bl 5l a5 p0leses 2S5 gla iy
GLa bl e Gl o als (5w S €] SRt ol ol Glaal ey o ey ikaie Wi
5 (Gl QLT L0l (5,8 o3Il 48) (2803 51 ors = (3 5 Sdasded DL Sl eslinad b (S8 8 5 (Sl
il gt 5 Wy 53 ek i (sla s U G
25 0dd a5 1B ASTM-0V ) 5 liilenl U illas o8 pid 50 s ke tla Sy, 5 3090
Skt eslizal (K ol Sl Ol es s 55kl b sllae) Sdee iy s PPYOY iy 085 )13 o)
D95 =l S A (65 VPO Gas y3 5 i e g LASKa5 05, SO Sl R cpl ps eslatal 5y se
plowil Gragtla Vo v V0 O Y0) (Sosden 5L Ll Jlesl U s i 3l oslinal b 5 a8 05T Bl 2 s
3 gm odd el b s 4 3 48 gle e IS 5 s 2 00 ( (Sodes b o Seslll Loy
A sl (D31 S ol 5 i g (S i — S S Sulda) e sl el
5 S (i — S lagiem e sl (Saodkes Solda joslie (g3laans da il el 5l Ay tlaaly
Sigma Plot )\J'_é\m_} Sheslaul b il (gl el s LS 1w fb'd\ @ OLal S i i 5 i g
=2 3 S Ll b O son il Glantens gl (Saodes Sole slis O 53 4 Wi esls Jaus
sl gilwan s palie s G ioean 5 ol ALl SVolee glax s S Gl e 1S 5l s &
Sy5me Sladile o 5l 0L alol mls 25 8 515 L5 e ol s pastls 5l eslinal L sdd (g Sl

13 e 350 Sla bl S G835 eSS s

bakhtiar.karimi@gmail.com :4355 J yoe ©

yev



Cglloa (it g S (S goden Solta gl s PPYOr 2y 6l Jaulss opl (Sied oy 16 S om
Gl /A8 S /PY /A8 /A8 slie oS San 0L S i 5 i Sssdes Colls 5 S S0
DA oS ol rlasl ol o s B (K88 05 S 5,05 /Y /AN /AN L S 55 dae b
5 ST s, Sles U85 e ol al)l OVslae 3l eslial A S gsds Colda sy Staed o 0

&S olwans b Cils bl s a1y Sy sl il g S8 S

Solwting 0Ll sl (S 8 o (LSS 85 e s s (S S 1 gulS slao s

OIS 5 3 9d o 4l g, ey L b
2l Sldes dopdoe 61 e
s awle 5 b gdudls (L e gaalll 5 OLS)
4S L d o lol sylse o aan (Vo) Wy (o,
SLredsn il s il o5 ol Sl ealin]
Ol wlas (Rl Seia psba |y 25
a0 e oola Bl B 5l Ll 5l 2
O R eass o dlw Ao 3 A3l ed 4,0
o oS Ss Sla sty Bl il 4 s
Slawle 5 = gla by Gl 50 6 568
oty (ol 55) 2 yn sl i gy ool
slaass s ials a1l o8 ol sl s
e DL Rl b al sl s
Ll_iifai Libe glay i S 56 o g (ol J s
sl ol 550 oaews c]ad 05 e 5 Ada Ollst
5, Ses (Yooe) Ll 5 gdu)s Ll S 513
o5 el e S5 sla iy 9
4S AS yesios S cpl s sl I ey s
Ao 2 03 (8 g by b o (0 T e
Lty s s e 51 508 el )
s S oA 5 Ml ale 5 0 Ry
S s sl T 0T s 5 axils Jy5

slalas a5, olys JUsl 5 i Sl bl

1- Geotextile

YEA

dodde

5 ol laass 5l (b e e (Sl

Al gl b 5 ol s B sl 5 S
S ey s i 51 La0T Sl (5l e e
g3 Ol mlbon Slallas > Lol Slo s
b S CL?L}\ ey ol 3 Sles 2 S gla i
oS glaasi s b 5 olales s
Jls ladhan Colas 4 SIS 4 i ple clew
b mle sla s s Oldlas 4 ST 5 58
(ol ele mle 3 el b o 5 sla )
St syt il 025 Jolo o ames 2|
A Snp aS das e plis ks s el rlq;,\
b S sl b o Cals 35l 40 Az s Ar
oo el esla ) gl b cwlul Coxs s )
53 ol Al e S laad ) LD
Szl s b Coeal Goes ) A5 gl b
Sl S gladld SbL g s
sla iy ol b s sla el sl
Laicds g5 =l Ssma o glawbe 5 5
53 awle 5 8 Oslae 35S Al SIISCis (L
wole 5l JB 5 Jom (2505 055, Gl e
e ) ISe 035, sl Joe
e Eol ekt gy nes Sl S gy ol )

;,._QL:} b)_&u_,a l_AA_.:Lﬁ-_S}) U_" L QL»J;- V-’})



wolsS s

Jaes Ll lls (65 0 (2 smme ot g 4 S
Loty cnl Gl 5 (Alb s s pe SIS
OV 352 0 a5 o 5mne Sla 2l g 5l el
58 ey 5 (Sssda s Shas (Y411) ST
b oanslin 5o 1) als 5 ol 4l o van (idg
ol b5 ALl Ll a5 1 Sdee Jid s
O—l‘ @L:.}J Losls I3 ;;.’k—.u')‘ 3y CM.S)A.: 3
o 3 e o) S ZSL 53 gl &S g
23 F s Juiﬁ):d;\z OLES Ay (al?g}la_z
Sl ;;m slls e b L anslis
Jol g Gla il g 3 iomen 5 AL
OLLSen 5 L1 e (F) 105,50 sdalie S S
Fras S f 5 e @S e 4 (VT)
Lyl 5 ,5PPass ,PPVe« PPYO. i Saj
G;_“.s))_.iﬁbgTJ)yi olos 3,08 51 eslixal
Olis il 5 sl 5y il STssda 0Lsl S
Clos lal b 5 (oS (KBS Jely 5 0
s Oy o3l s mzmen 5 Wb s Sl
oL aslas 3 PPYOr ogime iy a8 sl Ol
st 3 Shas gls Ko o siae iy
P g 384 (V00 A) oy S .0V) AL o
551y 42583 (PPA++ PPVe+ PPYOY) s siae
Ly doo,s o)l s maly i b anylie
Solls (s k) oY cla il oLl
Syl oS 5 0Ll 8 S (S s
S LPPYO iy culg s s LSl
solaba; (V) s S slgldy e Jld
S Sy f e A (T) 0L s
2 (G i g s PPYOr (35S 553)
ol e JtalS e A LST Lyl 2

sl QL:..: U':"A)}i Ui\ @b).bbb)lj.; g_s"Li))\ S0

Y€

5 O g S ds Slpd ale s ge dﬂ;’-
Al e i S Gl b slasle
A LS s 23 S Dl e
S el opae s Sl SR Glels 5
s 4 Sl s ol Sy e Jl Lsa Yoo
el liale 5 b Ry s 25 s
e St b s 4 a5 Caslis e
() el glele 5 ot oy S
g3 5 5, Shas (YY) OIS ple Slas,
Loaslie o1, J1s W5 PPYOY esime (i
@l_:.}) sy o3 Sbiyla)se (gdda 4l 4 sel
3o s Sla b s oS sl QLA s ol
Sl (Sasdos Sl 5 (g 20550 bl
5 S5 g (OY) Ll e ol oS
SPPYO s emn i s Shas (YT 0L Kas
L= L U oolpdls o) Same tds
SN0 Jool s by (g e Bl PO Gas 3 S
S 3 Sehsi ol b s Lsls 13 oLl o
L 5585 20 ke o5 0l 0L 13I8 228 Load
e ey Al 53 Ao 2 M (8 e i
Slolisde sla ) w3 Q) il 5
Sy 3 SNas oy g oshieas S 5lsal 5o (Yo V)
Slosliad Ly dme idig s PPYOY o
S s olis s 8 CL?L;‘ Silse OL > L Cw::)m
Sl i Sas gl s iy, S PPYO
slaslae 581 glils aS ol Jdsar .ol a5
3 S s Slame (L3 (IS Jlme) b
ol e 5 ((Sdods sl wldu ]
23 0L S5, P sl b g
Sla il sy &5 Lide; amt (pl 4 355 Gla s

LJ_APJJ_EJE}\VA)&\)SEBJA{VAL&JM



S5 L idgy (Sl > Shes easS
Lol SSeil il a8 sla zal )b Sl eslazal L la i
Sl Sl (s 2 2 5 S 5L 0l
adely SO il L a8 d e B 65902
Joemily 5 Sdds 5 Shas 5 e Lo st
Sllie o gl aseie OLlS A s <“é,§

S dals S o0

W gy 9 dlge
VSO Gas 3l SLs a5 gas S aalllas ol >

Lyl 0o Soonph sskied) (e e 516
aden) Ui ags (b 2885 ol Goas 5l S a3l
I aalaie 3 2 Sageb 0 SO tandlles 5 ) 40
3 Sy oKl by 5L 3550 O L eta
Jsb iy oo JU laugs 5 el i8S lins
JUIS bl 5 5 5580 Jime bl 4 e VYO
St gz L 350 e 56 Sy oSKal ban
ol 33 8 o s (GLES oS (ool &) (ool
3 A5 YV 5 e 0) ws e YA & - b
gﬁd}\d#b@u.:ﬁ&mmﬁd)bﬂm\’
oals OLES(Y Jsas) v-ir,d 5 (v Jeu) u-erMZ
o2 la il Sdme Al b Gl 0l
Sy s P aS SULs b 3l g, hd) dgg
3 sy e SUs (Wyls 1 OF 5 5K S (g b
o (V) Al s SUs gdudlls pove (65,
=2 Ol e 383 baw i el 4 gl wlul
i L3 o3 s s YU 65 sdime S il
s 03 gdoma Culg s NI V“”JJM‘J S dds
YU osgdome 53 sl oslanal 5,50 (i (gl

1- USBR

Yo

95 aeslin 55 g il s Sae Sdae iy &S
5SS B i s 5 2l s
AF) sl o PPYOY & s (6 2 5 ,Sas (615
sl b (Y000) SLaKL 5 S s
2 RS 5S g m So s sla iy
e 5 sy I3 sy 34 ‘}.AL(_.L“LU'T Ll
OLesl 8 o 5 (Sdoodes Salba 5 s 5 20
55 slasils obys gl 3 L Ladl s S s |
s g e S8 8 Jeedly @ Ghag L
oI L ol oslinad b3 oS sl OLaS Lagl =
O SeS Zeol batdg 5L lad §l s S
by Sleslanul ss i o A Say 5l g o
Gla i Ol bl s il slasjlul L St
L clae 5 50 glad o ps (Gl bl Lol S
5 0pb e S 5l s 23 Ll sl of
() el JS{,S I Q{\ 5y Qliz\}f ISV INGE| JUVPS
Sl 2l dde S (Y000) 0L 5 5508
D3 B 2S5 iy S8 S Sni
Aol s cpl 5 s S slely ol 3 e
5 el 0F 63555 sla bl 5 Jde o
il palie L 1 Jacs 5l ol ol e
oS s olis of = 5 L35 anlis ol (g So3lul
S S 5l e L8 5540 Ja
Sy s Slalllae (O) e e u,&.a) bl Al
sliaay aelr asllas 5y 45 das e OLES 4 S
S sla iy (S s Shes silaad
Sl iz s L prrer Sl sl S el 4
3 Shas ol 5ol staean il s 5l eali
ik o STy 5 pa sl 2S5 sl il
Sl lpbs sols ol s LS ramen

Tt a by bl olesle ke ol



wolsS s

oA u‘:’u’i‘ S ﬂu'}u' ‘ﬁw 4 @L’d—\ Jij'

Table 1. Chemical properties of selected soil samples.
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Lo 5l g Cation (meq/L) | Onion (meg/L) EC
” ds/ pH
SUM Cation m
K Na* ca®  Mg” SUM 50,2 ¢cr  HCOy  CO;>
Onion
1130.61 - 896.61 60 174 1137.2 34 1100 32 - 100.78 7.51
o QLS S L gad b sla el e 5 S s Y Jod
Table 2. Physical and chemical properties of selected soil samples.
S e sate 055 ST os o o Sal RN P T A WO A
(gr/em®) (Density) %0C (SAR) (%T.N.V.) (Texture) (Sand) (Silt) (Clay)
2.79 0.0585 82.89 o
4525 o 50 6129 3371

(Silty clay loamy)
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Table 3. Determined coefficients and their errors and correlation coefficient to determine hydraulic conductivity.
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Table 4. Determined coefficients and their errors and correlation coefficient to determine gradient ratio.
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Figure 2. Predicted values for soil-envelope hydraulic conductivity, envelope hydraulic conductivity, soil
hydraulic conductivity and gradient ratio in PP450 envelope.
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Figure 3. Predicted values for soil-envelope hydraulic conductivity, envelope hydraulic conductivity, soil
hydraulic conductivity and gradient ratio in gravel envelope.
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Figure 4. Corrolation coefficient between predicted and measured values for soil-envelope hydraulic conductivity,
envelope hydraulic conductivity, soil hydraulic conductivity and gradient ratio in PP450 envelope.
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Figure 5. Corrolation coefficient between predicted and measured values for soil-envelope hydraulic conductivity,
envelope hydraulic conductivity, soil hydraulic conductivity and gradient ratio in PP450 envelope.
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Table 5. Statistic parameters for the proposed models reliability.
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Abstract

Background and Objectives: The effect of mineral clogging by soil particles is one of the
main factors affecting the performance of drainage systems. Many drainage systems designs do
not pay attention to laboratory and local studies on certain important parameters and some of
them use to be specific for a given conditions. Several studies carried out in The Netherlands
have shown that nearly 80% of drainage projects’ failure happens as a result of inappropriate
performance of drain filters. Since field studies in order to evaluate drain envelopes is not
economical from viewpoint of time and cost. Therefore laboratory evaluation is proper for
envelopes. The main goal of this study was obtaining a set of empirical equations in order to
estimate hydraulic and clogging parameters using hydraulic head and discharge through drains
which are easy to measure. Removing the effect of piezometers installed the Permeameter was
another goal.

Materials and Methods: To conduct this research, The Permeameter which designed and was
made according to ASTM-5101 standard, was used PP-450 and gravel envelope were evaluated
according to USBR standard. Required soil for this experiment was collected from a drainage
project in the north of Khorramshahr at 1.65 m depth. The test was conducted in laboratory
using Permeameter by producing 4 different hydraulic pressure head (25, 50, 75, 100 cm). In
this study, special parameters (envelope hydraulic conductivity, soil hydraulic conductivity,
soil-envelope hydraulic conductivity, gradient ratio) were calculated by measurement of outflow
changes in soil envelope system and hydraulic pressure head of manometer.

Results: After the tests were completed, the values of hydraulic conductivity for soil-envelope
system, soil and geotextile envelope were estimated as functions of hydraulic head and outflow
values. Furthermore, other relations were proposed for gradient ratio. The relations between
different parameters were analyzed by Sigma Plot software and proper relations were proposed.
The errors of the fitting equations and the difference between measured and estimated values
were analyzed using the statistic indices. Results showed that these models are accuracy
estimation of assessed parameters.

Conclusion: Correlation coefficient of these equations for pp450 envelope for soil-envelope
hydraulic conductivity, soil hydraulic conductivity, envelope hydraulic conductivity and gradient
ratio are 0.96, 0.96, 0.62 and 0.96 respectively and for gravel envelope for soil-envelope hydraulic
conductivity, soil hydraulic conductivity and envelope hydraulic conductivity are 0.98, 0.98 and
0.63 respectively. Low correlation coefficient for estimation of envelope hydraulic conductivity is
related to envelope clogging during experiment time. Using of proposed equations can be estimate
clogging and hydraulic performance of drainage envelopes in different conditions.
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