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[14]
Grain size Designation for various soils (3) Jg2»
Size of . .
Classification system | Gravel Size of sand clay&Silt
(mm) | ™™ (mm)
Unified 4,75 75 | 0.075-4.75 | Clay & silt are Identified by their plasticity characteristics
AASHTO 2.0-75 0.05-2.0 0.002-0.05 <0.002
MIT 2.0-100 0.06-2.0 0.002-0.06 <0.002
ASTM 2.0-100 | 0.075-2.0 0.005-0.075 <0.005
USDA 2.0-75 0.050-2.0 0.002-0.05 <0.002
Jolail) lee 8 Aexdi i) Jaliall plas)(4) Jsaad) sy
Station-2 . [16] 5 [15] ! W)
100
%0 | Ll anadl Jiladl) b dasiiad) AL alaa) (4) Jsss
80 -
70 ] Type of soil
60 U.S. StandardOpening(mm)
Passing (%) 50 | 7 775 I |
0 T T TGoaree Litite of | | | >4 rave
il / oz;,e (c'; 10 >2.0 Coarse sand
= 40 >0.425 | Medium sand
o | ! | 200 >0.075 Fine sand
0001 0.0¢ 01 2 pan <0.075 |Fines(silt, clay),
Diameter (mm)
p .. ) Sievin Axsd)l Jolasl Laa cpila gy enal) Jolaill a5
(2) Ana QLB eaal) Jladl) iaia (5) Jed 9 ) i =
~L (0.075) o aS) Lajladl Al claall Joadl (Analysis
I3 Gluall Juadl axdig (wet - Analysis) cadayll Joalasll
Station -3 Jleaials Carnasl Ay fase 335 21a(0.075) cre JEVI LAY
: : 4) od) JEEY),(5)dsan B dnumge cenall ol il [18]
1] (6 555
P 04 - a;r;éiﬁ;ﬁﬁi?:m” Station-1
Zone (Q) 100 i S
B il I B A1) T
| | T 1 == & Coarse limit of
0.001 001 0.1 1 iy - | ot I
Diameter (mm) 30 & =
20 ——~ —— T —T T
(3) Aaxa QLEY anal) Jiatll sinla (6) U4 2T [T ,
0.001 0.01 01 1
Diameter (mm)
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Al Aidale cillaaal &y ) dgaa @il (6) Jgsa 60 33 7 1
D520 Jaleo | 255l 3 | Agaad) 2n | Aanal) 58, 41 50 9 2
19 25 44 1 8| 32] 10 3
10 30 40 2 (Atterberg limits ) &, 5 3
o5 dgas .
20 22 42 3 >

Lagall Cataail) i (585 A uhall A dhie A5 Cad sl oS
ddhia 4 deels 45l 0685 ( Unified Soil Classification)
- [14], (7) Jsasl (B S Caial g Ayl

Alla (e Al L Jim 2 Ll L) (ssimall e Blie b
asle aud ity 3 allly Ayl gan sl 5, [19] 381 )
353 a2 i [20] ASaye¥) Adaalgall (385 Aiulaill (aY)

[14] &l sspa) cidead) (7) dsia

L|_qu.|d Unified Soil Classification Criteria Group Group Name
limit symbol
LLR<0.75 Organic Silt
LLR>0.75 and PI<4 or oL or clay
Less than Plots below A-line ML In Organic
50% LLR>0.75 and PI1>7 and CL silt
Plots above A-line CL-ML Lean clay
LLR>0.75 and LL and PI in shaded area Silty clay
OH Organic silt or
More than LLR<0.75 _ MH cl_ay _
500 LLR>0.75 and PI plots below A-line Elastic Silt
0 LLR>0.75 and PI in plots on or above A-line
CH
Fat clay
Highly Organic Soil, Normally more than 20% by weight is organic, primary
Peat . . .
organic matter, dark in colour and organic odor Pt Peat
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Station | Gypsum | TD | O.M PH
No % S% | %

1 29 52 103 |78

2 2.7 39 (105 |80

3 3.0 48 | 112 | 7.9
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[1] Sla¥) il duibuaslly bl liaalsal (10) Joa

Lo zsamall Cliaall | ALY il Akasslly A5l ldalsall
%(20-10) G zsls Plasticity Indexassalll Jales
C)siniall Gl . .
© & Grain Size Analysis axall 7l
(C) . - “ é—,’Uﬁﬂ o
%3 e wY Gypsum Content suall (s sise
%4.4 e uxY (TDS)4A #3aY) ¢ gana
%55 e Y Liquid limit sl as

[22] Asdlay) agamd) dgal Apsigh) palsdd) (11) Jssa

[22] (11) Jsan b danimgally 4LaY) 250l dgal dpuatigl) Lalsall

Proctor Compaction Permeabilit Compressibility Shear Strength
Soil Class . . Y At 140 | At 350
Group Maximum Dry |Optimum Water K KPa KPa Co Ceat Tan @
density (m% | Content (%) (m/day) (%) (%) (KPa) (KPa) an
GW 1.91 13.3 23+11 1.4 * * * 0.79
GP 1.76 12.4 53 +28 0.8 * * * 1.74
GM 1.83 14.5 0.00025 1.2 3.0 * * 0.67
GC 1.84 14.7 0.00025 1.2 2.4 * * 0.60
39.3 1.79
* * *
SW 1.91 + 008 133+ 25 1.4+ a1 ¥ 0.02
1.76 +£ 003 0.0125 0.8 N 22.8 N 0.74
SP 124+ 10 +0.3 +6.2 +0.02
1.83 £ 002 0.0063 12 [3.0+04 51.1 | 20.0+6.9 [0.67
SM 145104 +0.0040 | +0.1 +6.2 +0.02
1.84 4+ 002 0.00025 1.2  [2440.5 75.1 11.0+ 6.2 | 0.60
SC 147104 + 0.00017 + 0.2 +15.2 + 0.07
1.66 + 002 0.00049 1.5 2.6+ 0.0 66.9 9.0 (approx)| 0.62
ML 192107 + 0.00019 + 0.2 +10.3 + 0.04
0.00007 1.4 2.6 +0.4| 87.0 13.1+2.1 | 0.54
cL 1.73 £ 002 173£03 +0.00025 | +0.2 +10.3 + 0.04
OL * * * * * * * *
1.73 £ 002 0.00013 2.0 [3.84038| 724 20.0+9.0 | 0.47
MH 363432 +0.00008 | +1.2 +29.7 + 0.05
1.73 £ 002 0.00004 26 [3.9+15/ 1028 | 11.0+5.9 | 0.35
cH 25512 +0.0004 | +1.3 +33.8 + 0.09
OH * * * * * * * *
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- [22] (12) dsan (8 (8 danmgalls Ahll 3ganll slsall aidle

[22] Aulil) gamall dgall daidha (12) Jyaa

Important Properties Relative Desirability
Group | Permeability |Shearing Strength|Compressibility when| Workability as a Rolled Earth Dam
Symbols When when Compacted | Compacted and Construction [ Homogeneous
Compacted | and Saturated Saturated Materials Embankment 1coTel Shell
GW Pervious Excellent Negligible Excellent 1
GP | Very Pervious Good Negligible Good 2
GM Ser_nl Perv_lous Good Negligible Good 5 5
to impervious
GC Impervious Good to Fair Very Low Good 1 1
SwW Pervious Excellent Negligible Excellent | 3if
gravelly
SP Pervious Good Very Low Fair | AT
gravelly
M | Semi Pervious Good Low Fair 6 6| —
to impervious
SC Impervious Good to Fair Low Good 2 2
ML [ Semi Pervious Fair Medium Fair 7 7] -
to impervious
CL Impervious Fair Medium Good to Fair 3 3
oL Ser_nl Perv_lous Poor Medium Fair 8 8
to impervious
MH Ser_nl Perv_lous Fair to Poor High Poor 9 9
to impervious
CH Impervious Poor High Poor 4 4
OH Impervious Poor High Poor 10 10

ol e Lenliliy Ao sie Ldaliazal) o s (8 e lally aalii
an ) el dbalgall o Sl Ailie diey . dimaa L6LE) 35a
S eaad) sl sy guaadl (s5iae s d3galll Jalaay 4 sl
(TDS)LsIA =3aY) g sana Loty diaalsall (parin o Cillanal
b Abalsall agaa m)la (2) o) Ahane (B Adalsal) Gana o
((163) oidasal

:(Conclusions) cilaliiioy)

Lals 3550 13 Al Lgabine A0ladl (35S0 oylal ) Sashyall coaig
Jalaill yelal (ML) 4kl 45500 i A Lghe amilly( CL)
gsanas%( 3.0-2.7) G zshB pand) A ) Ll Slasl
G angli (PH) asd - %(5.2-3.9) o zshi el #3aY)
DU L) G e el 1) Abalatia Ly 25 (8.0-7.8)
05 kY Akalls dlesl) Galdl) Alie o Dl e
OS5 Qladal Al (st [1]408)ad) Al Adialsall ae Aol
Tolas (2) Adaaal 8 diialgall (e o LDl AgaS Lila)
Y gsana Aali (e ((163) Gaibaaall 8 dialgall paa
33l e (3) 5 (1) optbaall 4l 5l . (TDS)% 4l
e Ly o Lally iy Jast Ladie ddpe i daaill Lgtagliag
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[P CE SGSS | Ry VRN P WA | P S P A D W
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Suitability of Injana Clays for filling Materials

Mohammad Rashid Abood
Applied Geology Dept. , College of Science , Tikrit University , Tikrit , Iraq

Abstract

The study aims to evaluate suitability of injana formation clays for filling material in Shargad area /North of
Iraq, The exposed rocks are Fat’ha & Injana Formations in addition to Quaternary deposits. Three stations are
studied in southern west limb of Khanuga anticline near the north western plunge of this anticline, Geotechnical
properties show that the type of soil are low plasticity (CL)and low plasticity silt(ML).The specific gravity
values ranges between (2.65-2.72), the chemical analysis show that the ratio of total dissolved salts ranges
between (3.9-5.2)% ,while the ratio of gypsum content ranges(2.7-3.0)%, pH values ranges between (7.8-
8.0).In last the most geotechnical properties of Injana clays are accepted as filling materials for earth fill dams
when compare with Iraq specification (Sorb/rs) except the ratio of (TDS) for stations,1&3.
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