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Dec. | Nov. | Oct. | Sep. | Aug. Jul. | Jun. | May. | Apr. | Mar. | Feb. | Jan. | Year

21.0| 239| 334 | 41.2 | 46.2 | 451 | 42.8 | 39.2 | 33.0| 26.5| 20.5| 16.6 | 2014

173 | 23.6 | 359 | 43.8 | 46.5| 47.1| 433 | 399 | 32.0| 26.3 | 21.4 | 18.3 | 2015

17.1| 25,5 | 456 | 41.1 | 475 | 46.7 | 44.1| 38.9 | 33.6 | 26.6 | 22.2 | 17.3 | 2016

223 | 264 | 348 | 44.1| 474 | 47.7 | 43.7 | 39.4| 31.8| 255| 19.1| 16.8 | 2017

193 | 225 | 357 | 43.6 | 448 | 45.2 | 43.2 | 37.2 | 31.5| 30.3 | 22.2 | 19.9 | 2018

199 | 26,6 | 359 | 426 | 46.1 | 451 | 454 | 40.1 | 29.3 | 23.8 | 20.2 | 17.7 | 2019

194 | 259 | 36.7 | 44.2 | 446 | 47.7 | 43.2 | 39.1 | 319 | 254 20 | 18.2 | 2020
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Dec. | Nov. | Oct. | Sep. | Aug. | Jul.| Jun.| May. | Apr.| Mar. | Feb.| Jan.| Year
21.0| 239 | 334 | 41.2 | 46.2 | 45.1 | 42.8| 39.2 | 33.0| 26.5| 20.5| 16.6 | 2014
173 | 23.6| 359 | 43.8| 46.5| 47.1| 43.3| 39.9| 32.0| 26.3 | 21.4| 18.3 | 2015
17.1| 25,5 | 45.6 | 41.1 | 475 | 46.7 | 44.1 | 389 | 33.6 | 26.6 | 22.2 | 17.3 | 2016
223 | 26.4 | 348 | 441 | 47.4 | 47.7 | 43.7| 39.4| 31.8| 255 | 19.1 | 16.8 | 2017
193 | 225| 357 | 43.6 | 44.8| 452 | 43.2 | 37.2| 31.5| 30.3 | 22.2 | 19.9 | 2018
199 | 26.6 | 359 | 426 | 46.1 | 451 | 454 | 40.1| 29.3 | 23.8 | 20.2 | 17.7 | 2019
19.4 | 259 | 36.7 | 44.2 | 446 | 47.7 | 43.2 | 39.1| 319 | 254 20 | 18.2 | 2020
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Dec. | Nov. | Oct. | Sep.| Aug.| Jul.| Jun.| May. | Apr.| Mar. | Feb.| Jan.| Year

69 57 44 31 24 23 24 28 40 51 56 79 | 2014

70 69 46 26 26 27 26 26 35 44 53 62 | 2015

64 42 37 28 22 19 22 26 35 47 58 63 | 2016

49 51 33 23 21 18 22 26 41 50 45 63 | 2017

77 77 41 30 25 19 21 34 45 35 59 53 | 2018

67 48 46 27 24 26 23 34 43 51 64 68 | 2019

70 60 35 28 25 25 25 28 44 53 54 64 | 2020
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DEC. | NOV. | OCT.| SEP.| AUG. JUL. | JUN. | MAY.| APR.| MAR. | FEB. | JAN. | YEAR
47.2 | 955 181.2 | 293.4 | 377.3 | 455.5| 376.7 | 305.6 | 197.9 | 124.0 | 82.1 | 62.3 | 2015
53.7 | 101.1 | 175.9 | 286.3 | 408.6 | 400.6 | 362.1 | 324.2 | 210.1 | 126.3 | 84.7 | 61.7 | 2016
83.4| 93.6 | 200.0 | 308.4 | 404.6 | 411.4 | 406.2 | 289.9 | 210.6 | 134.9 | 84.8 | 58.3 | 2017
549 | 704 | 182.6 | 267.4 | 350.5 | 422.9 | 365.4 | 265.3 | 194.6 | 188.4 | 78.9 | 82.6 | 2018
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Summary

The research dealt with conducting an engineering and sedimentary study for five
selected sites of Quaternary sedimentation in Wadi Hasab in Bahr Al-Najaf Province,
which is approximately 35 km southwest of Najaf Governorate. It aims to conduct an
assessment of the physical and chemical properties of the misted pebbles and aggregates
for these sites, as well as a sedimentary assessment of these sediments.

The fieldwork of the study area included a field tour, and then four separate sites were
determined and another one from a laboratory, and then the models were taken in the
usual way of modeling, and the coordinates of the sites were recorded by GPS.

The laboratory test, included physical and chemical tests for engineering evaluation of
the mixed aggregate, which are granular volumetric analysis, modified Proctor test for
compaction, abrasion test (mechanical wear), plasticity and fluidity tests, as well as
chemical corrosion and chemical tests, such as checking the proportion of gypsum,
sulfate, organic matter, and calcium carbonate. As well as examining the percentage of
total dissolved salts, as well as for the aggregate, after separating it, it was divided into
coarse aggregates, and examinations of granular volumetric analysis, testing the shape
of the granules, measuring the flatness and elongation coefficient, and for fine
aggregates, the granular volumetric analysis and examination of the proportion of fine
materials were conducted, and the results were all by the required specifications.

The results of the granular volumetric analysis of mixed gravel, through the transient
percentage, showed that the first site is within class D, the second is within class B, and
the third and fourth are within class C, depending on the local and international
specifications. As for the results of plasticity, the values of the liquidity limit ranged
between (11.3) for the first site and (26) for the third site, with a rate of (18.3), and the
plasticity limit ranged between (2.3) in the second site and (5) in the third site, with a
rate of (3.24). As for the maximum dry density, it ranged between (2,209gm/cm®) in the
first site and (2,296 gm/cm®) in the fourth site, and the optimum water content is
between (5.4) in the fourth site and (5.8) in the first site. As for the results of the
abrasion ratio (mechanical erosion) it was found that the site The first, third and fourth
are suitable for the sub-base layer, and the second and fifth sites are suitable for the base
layer according to the limits of the specification SORB/R6,1999, and the highest
chemical corrosion rate was in the first site, which is (0.653%) and the lowest
percentage in the fifth site is (0.141%), while the chemical tests were For gypsum, it
ranged between (0.254%) in the third site and (3.259%) in the fourth site at a rate of
(1.29%), while the percentage of sulfates ranged between (0.118%) in the third site and
(1.516%) in the fourth site at a rate of (0.599%) and the percentage of calcium
carbonate Ranging from (27%) in the first site (44.6%) in the fifth site, at a rate of
(32.9%), and the percentage of organic materials was examined, ranging from (1.172%)



in the second and fifth sites, and (2.345%) in the fourth site, at a rate of (1.719%). The
percentage of soluble salts ranges between (1.15%) for the first site and (5.375%) for
the fourth site, at a rate of (3.252%).

About the coarse aggregate, the results of the granular size analysis showed that the
first and third sites fall within the size (5-40), the second and fifth sites are within the
size (5-14), and the fourth site is within the size (5-20), and as it was noted that the
highest percentage of the elongation coefficient in The second site (28.9%) and the
highest flatness coefficient (28.4%) in the third site, but these percentages were within
the limits of the specification (B.S 812-105,1989). As for the results of fine aggregates,
the results of the granular volumetric analysis were that each of The first, fourth, and
fifth sites are located within Zone 2, and the second and third sites do not conform to
the Iraqi standard specification 45 for the year 1984, and the percentage of fine
materials ranges between (1.39%) in the third site and (2.18%) in the second site, at a
rate of (1.824%), which conforms with the mentioned specification.

In the sedimentary evaluation, the results of the volumetric sieve analysis, statistical

coefficients, cumulative curves, and binary discrimination schemes for the ancient
sedimentation environment were the results. Arab transported by surface waters and
also from Turkey and Syria entered through the Euphrates River to Iraqi territory, as
well as some of the opague minerals present indicated the origin of the metamorphic
rocks located within the region, while the stability of the sediments ranged between
sediments of medium stability to sediments above the stable and thus we can conclude
that the study area In terms of economic geology and the availability of natural
resources that their deposits are an important natural resource, and according to the
objective of the study, which is related to mixed gravel, there is more than one granular
gradation and this reflects more than one type, and therefore multiple constructions use.
And with a content of salts that do not exceed the limits of local and international
specifications.

As for the coarse aggregate, it has sizes of gradation and suitable specifications, so it is
suitable for concrete purposes and other building uses. The fine aggregate is
distinguished by the size of zone 2 of the mentioned specification in three locations and
has proven its suitability for multiple uses, while it failed in two locations because it
does not belong to any of the areas of the mentioned specification.

In the conclusion, by assessing their sediment ally, the sediments of the Quaternary
period were of high economic importance, as a large part of them contained the natural
mineral quartz, with an average percentage in the five sites (15.48%) of the weight of
the sand part. Likewise, the sands of the Quaternary age sediments contain good
percentages of feldspar ranging between (7-9%), as well as containing a group of other
important minerals, so finally we can recommend the exploitation of the sediments of
the study area, optimizing the use of them in terms of efficient companies in addition to
other studies such as geochemical, for example. As well as the study of the reserve so
that the study is integrated .
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