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ABSTRACT

The current research is an Engineering evaluation for six sub-surface samples from Al-Dhuluyia
Area — Balad district — Salahadden Governorate —Iraq, which has been conducted through Physical,
grains shape, chemical and durability tests. The grain size distribution show that gravel size is
homogenous with, well graded results, and includes a wide extent of particles size range from 4.75 —
50 mm. The gravel shape texture is classified into five types, good rounded10.90 — 29.01%, rounded
of 42.12 - 45.1 %, semi-rounded 16.96 — 29.11%, which are the most common types in the area of
research. The few types of gravel in the area are semi-angle10.01 — 13.85%, angle 0.50 - 9.49%, the
surface textures for the gravel are slick, about 68%, granular about12%, crystalized about 2% and disk
like about 18%. The specific gravity for the tested samples was between 2.1 -2.7, which indicates that
it depends on the variety minerals formed the gravel. The test also showed that the gravel absorption
rate is very low 0.30 -0.35%, and the mechanical abrasive rate are 0.6 — 0.7%, which is very low
therefore the gravel is suitable for concrete process. The Chemical analysis showed very low rate of
gypsum content, between 0.027 — 0.092%, and the total dissolved salts 0.054 — 0.199 %, Organic
materials 0.037 — 0.082%, Sulphate content not accessed than 0.048%. Moreover, the tests also showed
that pH values are between 6.6 - 7.7 lead to, that some research area materials are alkali 6.6-6.7, and
the other values of the acidity 7.3 — 7.7 contents lead to the existence of the gypsum. The ratios of the
salts and the organic materials are very low as a result of the continuous washing by the water in the

river and the shallow ground water which is directly fed by the water from the Tigris River.
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il Al

Los Angeles test Suilsall JSUl da gagal) lua gad millii 5 Jgan

Samples = Original weight | Retained on Loss weight %o geaed) dpsd
(A)kg 1.7mm(B)kg Kg
A 5.000 4.970 0.030 %0.60
B 5.000 4.965 0.035 %0.70
C 5.000 4.968 0.032 %0.64
D 5.000 4,970 0.030 %0.60
E 5.000 4.965 0.035 %0.70
F 5.000 4.968 0.032 %0.64
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Al Jallail) Ailia g il 6.5
s iy sl (5 gl g Ol 92 ALAAY 40N ~3aY) 1.6.5
Ll 563% ez semall 2gaall (e 8 Tam ALB i ld ¢ aal) e aa) giall oLally 400330 AL A< Cln“}!l
O ¢ 6 dsax . 0.048 skt Ve Dllaaall aan (85 Al jall dhaiay (ol (& ALE () S5 g (8 iy Sl (5 ginae
nis il Jusall (o a5 s il 38 5 5 Condl il ¢ i1y (53l ALEN MY o 8 155 v
¢ Ghliall any B ()Y mhaa e aal g e g ) g guiie Jeay Al Alsiall 438 gall oliall 5 jeil) el 48 a0

cillaadl b Lo Q55 7Y ) o3a 131 23 ML
o) 2.6.5

CaS04.2H20 puall Ll | wsal) (5 sinall s Led oLVl oy (A1 ) g1 ST (g | (pamall atigl) aiil) o) sl 2ie
3530 10 ket ¥ AL 2 aall s 05, sl e Aday AL A Gun) () 3 el (al 53 e il
¢ Dliliadl) ol go (&GS 5 jeill olae 3 sa g Cama a3 g sall Gl Jusdd) dolee () 6 Jsaa (A LS5 ¢ L 2 sansdll

ua)‘f\cku&;ﬁ}é)&m‘ésow\cdh d.uﬁd‘\
D &g guanl) 3 gal) (s gina 3.6.5

¢ 1% 4 7 sansall aall G 3 L sana ol BB 5 5S5 W 8l Gl @iy 5 Tan AL Cllaadll muas 8 4y guandl ol sall Casss
L) (Saall (e ¢ sl 55 G a3 .900.08 ket ¥ Sl Addaia illasa A 3aa) siall Ay guaal) 3 gall (e il ol

[20] (ol il 13 0S5 (emall (e A gaimanll ) gall 038 2a) 5 ), Alhaal) & el a5 il g (oS5
L pH soned oY) 4.6.5

el e i un s yuel) GV all O ¢ 7.7-6.6 2535 75155 o b s kel b s s el) Q) o8

zladl dpaala Lgd) all (e g Lasd | o gl SI g0 S g Gaaad) 4130 J85 5 (sl Apac B ala 35 (PH) add ol ) LalSa
g S ) S S s s yaell oY) i (F,E,D,C) & 5 40l bl z3lail ¢ (B, A) (s ddasall
3sa s Apadall ) s g nel) Ge¥) ey 3 ALl clilall 5 seall oS il Ayleny il [21] slal) 8 A1) <l 5 SIS
33l il Al () [22] Aumsoued) oY) a8 Olal () 52 e (CO2) 05 Sl a5l (A 3L 55 il

Lo L 83 g sall il sadly Jiliia 13 Led (pH) s so2ed) oY) al s el
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samples | %l Sl ggina | % dyguanl) slgal) % A< ) | Youmad) s5ina pH
A 0.012 0.037 0. 199 0.050 6.6
B 0.015 0.042 0. 140 0.047 6.7
c 0.030 0.052 0.054 0.027 7.4
D 0.048 0.041 0.062 0.033 7.3
E 0.029 0.077 0.120 0.087 7.7
F 0.0233 0.082 0.188 0.092 7.5

calalitiad) 6
M\Jﬁ\m‘?ﬁaﬁw\ Sl )

Laa (Y1 el (o A 8 g 58 (e Slmd canall JUaNT (paiBlay 55 5 58 Cilaas 5 s L 58 ALl (5 50 il

gAY e Lelaay

A ) Ahaia B 4y guaal) cilpu i)

Lo (5 _ptiose 4nd | 3 pivee | 3 l0uY) Baa) ALY Gl e DU A pite QLSS 3 Leindle 5 3apa alaad 5 il iy ke
Aol Al 3 dalaa) Lgleladiny G dll

A ) Ahaia 8 4y guaal) cilpu i)

) il gl Cparin s A ge il 303 538 5 Tan AL ot 53 5l usnll s DY) (e AN Cadaill oaally i

L ol e Y1 AR L) Jlee Y1 8 Lealadinl 5 la jlaiinY andy 13 5
A ) dlhaia B b gial) sl

LGkl e Y dbe Al e U Leda 5 3 ¢ (s Al Clia Lgaiay 13 g Tan Jali s ll JST aay
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waall Jd) asa g

Gkl Jlel (A Lealadind (fas L ule¥ o g Al 3 4| 435130

Ledaaalii g Caal) & daadivall &l puaidall g Jgal) 2(7) Jo>

Jalil] i) g el
Sl (S0 (and £ andiaial) Cibaall J gueal) ) 3 A
3 gall g ganill Ay oY) Galiall g Sliualgall | AS.T.M.
SHal) JSUY (aad ¢ o) 2y aad) 0 B
iy S8l ) Al ) C
2 Jalaa Cc
alladl ) gall 21aa3 Slga G.P.S.
3 )iy Jalaa R.I.
Ol sAll ALLAY ~SaY) £ gana T.D.S.
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