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Abstract

Najaf, the holy city, is located in the middle part of Iraq and represents the seventh
governorate from the eighteen governorate of Iraq in area. Permeability in Al-Najaf city is the
importance property that effects on the buildings stability, therefore, the research is focused to evaluate
the permeability for coarse Al- Najaf soil (cohesionless soil). Due to the soil morphology of Al-Najaf
city, many disturbed samples at different depths were brought representing locations covering the
region in Al-Najaf governorate. Four locations of soils in Al-Najaf city are selected. These locations
are classified according to the values of effective diameter to (A, B, C and D). The coefficient of
permeability (k) is estimated by using the constant head permeability test when the soil samples are
prepared in dry state, then spreading the soil inside the permeability container at different density by
using raining soil (at different void ratio), these tests are repeated at different coefficient of uniformity
(CU).

The mathematical representation of the coefficient of permeability data are represented by
empirical equation. The regression analysis was performed by using the statistical package and the
results of the analysis provide the empirical equation for Al-Najaf soil . The empirical equation(12)
compare with the Poiseuille's equation(11),the results of the empirical equation are conservative as
compared to Poiseuille's equation. The results obtained from the present empirical equation (12) are
compared with the field results of the four arbitrary locations which show a fairly good matching.
Keywords: Permeability, Al-Najaf City, Coarse Particles, Poiseuille's Theory.
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0585 Ui cilebien Ll 3 2 i g s S0 e Adlee oo Akl Al Ly ASLia) e o 5
Bl ) Ui aa sy Chil ) aga s ol (d) ks Al g3 ol Gl o) Lo 4
dsall g okl BEIY) (A pa s i s Lo e ookl ddliae 0 08 o jlad e adied A 4 i)
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A(R?) Alsbaal) I 283 Fiay JEEU 134 5 clan 2 e il o3 f dnins a6 Lo e 3l 5 .()Y) Alilad

0.12

1o R*>=0.971

. 3 [o]
008 k: 6332*( e )* CU0.5353 /

. 1+e

e~ 1911 . 5

0.06 ° °

0.04

0.02

0.00

Observed (k) Values from Laboratory

0,02 : : : : : :
002 000 002 004 006 008 010 012

Predicted (k) Values from eq.13

A e A iall et G g ATl (K) A3 Jalaa G 45 Bal1:(9) S
LV Y) Adalzal) e da jAisal)

JinY b A el L ) Alslaall oy ghail Lalh

UDVRN I PN WSO S PR [PV VNI [ N NPT 1 PP NN S T A
2 Sl Ja) ed (Y 4AT <) s [Way and McKee (1983)] (Inversed auger-hole method)
lalad oo 5 Lt 23 Caaill Aae 8 43 e a8l ga ao ) ((VY) Apmaasl) Asladdl dpalaic) (g
i V) il sl 3 (150 cm) Gexs 5 (20 cm) ks 4 sl s dae &g (V) dy Jsaadly A sall
Gy uad IS elally oY) 05 5en JS 7L ¢lld aey .(Hand  auger) g sadl jial) Slea alasiulyg
el Ja e s i Lo Ll e ol 250 o e oS G 3880 (0 5 5l
o (D) Alsal) (Ll B jn0 5 e 5 ) bl el oty 5 hand) e oLl Taga e el
Ll (sl 030 Jan) sl Jame (55 Lotie ulgily i gy 5 jinl) Ay Ladel) el e
et W55l A (g slall 535 o Jici (0) 5 (£) o(F) oY) dslandl () +) ISl mamse LS
Cila o Aai el suie b Jualal) glail)l a0 s jlae¥) Sl 330 a8 Jg 3l 2l &b o) 5 (hy)
(Send 5 58) P jed 3 Aliea o b sS85 2Ll Ao e 5 5 sl

s i) Jalae dad dlay 3 (V7)) Aolaad o adiad Aoyl il A Sl 45yl

S (Y) G Jaall b Ui Gliall il aay (e sdlad) o5 (1 €) Adladdl (e (tan o) Gl aal
e s iall ki chai L Ulias (h) Gl el dad S le sl (1) ool On 3Dl IS5 (0)
480 siall o8 el loal 5 Afaall 43y Ll oda Gaalat Jal (e L (V))JSEL WS [Log (h+/2)] ot
Agmalall a1 Cpie Jiud e T LY On o L Al slaall e (5K Gy da )
.[Hoorn (1978)]

k=115*r*tan0 -—-———————-—-———-"—--—-———--—-—"——-—-—————— (13)
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Standard Level

IIIIIIII”””j'””“l”””"l

=

H=150 cm

v - B A 4

d=2r =20 cm
) el A8,k :(a)
= .

5 iall Jac Als e o(b)

el e slall g 33 et s 5e2(d)

G aa sl J 38 g Als ya ()

) s ) Ll i) s e 1(c)

&hsall B A (bl Ja) e 1(10) S8

day ) ad) gall Al 5l ailadd) :(1)J san

) ghsall | S ghgad | S gl | S s
0.5 0.585 0.32 0.48 Void Ratio (¢)

Uniformity Coefficient

3.51 6.1 4.1 10.8

(CU)
0.059 0.0298 0.0505 0.0135 | Effective D{ﬁ‘;“eter (D10),
1 adgall Gl g slall Jg38 o o(¥)d 92>

900 | 640 | 480 | 320 | 240 [ 160 | 130 [ 80 | 50 | 20 [ 10 | T | gy
(min)
86 | 73 | 58 | 43 | 335 23 B39 [45] 3 [ 15| (hyes
(cm)

cov
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2 adgall a3l aa slall Jg35 ab 1(3)J 58

640 | 480 | 320 | 240 | 160 | 130

80 | 50 | 20 10

(min) a3

125 | 115 | 92 | 76.5 | 57 48

32 1 22 | 105 | 6

2 | (cm) (ho) ad

3 adsall a3l aa slall J 935 ab :(4)J 58

320 [ 240 [ 160 [ 130 | 80 [ 50 [ 20 [ 10 [ 1 (min) g3
126 | 116.5 94 82.5 | 58.5 40 19 11 3 (cm) (hy) ﬁg
4 ghsall a3l ga slad Jg3i o 1(5)d s>
160 130 80 50 20 10 1 (min) ¢
118 108 87.5 63 32 18.5 4 (cm) (hy) ﬁg

2.2
21 ~| —~—]

& 2.0 \\ \.\ T

E 1.9 \\ N I

%n 1.8 \ \ \\e e

5 1.7 \ -+ Location 1
T e T
1.5 N - [ ] Location 4 ]
§ [ - RSN TSN SN S NS S S S N R

SO A Aey V) ol sall apeady plll @l 3 € Gl @l (a5 (V1) Abled) e a3

|

T
0 100 200 300 400 500 600 700 80
Time (min)

shall 0935 ad g a3 (o 482Dl 1(11) Jsl)
b (1) Ay Jsamlly sagmsall 5 A8 gl Amy 1 ol sall Al 3l (ailiadl) Gulii xe
lalay & Al Al Jelee af g iy da jdiual) 200 elee o ¢(VY) @l Lpna sl Aaled)

0 900 1000

vie 5 Coadll Aiadl pdge (o) die &l 30 alay) 3 (VY) el Alilead) aadis o (S a5 Laa
Sl Agiadl Gk lasinl e Yoy (sthe oo ol 2ie) Lapae o L Lexdse OIS ol pus Ak 4]

(1) Jsaadl 8 D)ia) @l cuadl 5 sk iy 3 ad Al 5 Adlall 26K
AfinY al aa dpmida gl Alilaall (ha g Adesall LD Jalaa A3 e :(V)J g2

b ouliall LD Jalaa o ATl A Jalas o,
O [K (em/sec)] Jaad) [k (V) Lol Aalaal) ad gal)
(VF) lsan) (cm/sec)]
0.004694 0.0045213 \
0.0133721 0.01113 Y
0.0274 0.025562 v
0.046939 0.0463 ¢
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Ay Ao Aslae )5S Ayl il e sleie Y Lead jaiud 5 3l (1Y) A ) dlslasl) —(Y)
oaia 20 Al a3y ae s V) Geall die 5 Canill e b (A Y ) dilaie Y A3l
ALl SR AL 58l
A cie VU LgdlE ) 5 (1)) Aabed ikl dlslaadl ) S as ) 4iliie e s) dlilaall —(Y)
ALY Jalee JB) s cplibaad) o Gl 5 Jaitall sVl 40l 3 5 el f A b e
- lindl sl g ) o Ldany Las i gl Alibaal 3 2 5 dppal
S LS 2 ey il Al (CU) ALl Jalaa ga Lol canlsy (K) &3l Jalas ()
A Jalaes 58 Gloa il il o S0 g Gl G LS Ll €] Gyl el
3L ) ae Aoy Adad) Jalas X5 ¢ (Void  ratio) < gadl 4 ) dsalls Jisl) &l Sl
- (D1g) Jladll il ied
dlua gl — (@
oaila 3 ) Auldie e 45 Y (K) Ll Jelas alay 8 (VY) Lo sl Alalaadl Jlexiad —(V)
i U pita Lead il (e Jay Canll Tigna 3 il Ll
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co s a1 sl A 38
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