@Wul@m - JE2SUN =B jlj) - el S By slaiol ol ds il wailad 1l

B ko el e A x) ailad il
s 3| ot - g ¥ 53135 - 6 o2

O wIA dyy .

Sl \shads s yaiiuall daolad) | du yill dulS

The Effect of Soil Properties
on the Extension of the Karbala - Razzaza -
Al Akhdar - Cement Factory Road

Prof. Dr. Zeina Khalid Hussein

College of Education. Al-Mustansiriya University. Baghdad / Iraq
Zina-2017@uomustansiryah.edu.iq

33



2021 éiud - (5) 5201 - (3) 242/ - diluillg diaclaisUl ool ll dnola)l el jawl] édads édlao @

VN ECPIN |

Jal e Joall Ldugias I asliall pal oo suiad okl slas) alise
Shlall s Islo sl B oo Gkl (68 ellis ( Sliaally (gulaiddl Lgadlss (256l
Ll g o5 Gy Les dawld clalue M Sule Golll 5303 (5,3 dga (o 2abiaall
iy diliasSlly 4Bl adll pailiad ddjae o90all (o dlA Gokall Lgale a5 A
o9 05 13 sl (e g3 U Lysllaall dalaall Cullialy el aly slgall syaas
Jore — sl — 8305, — S Gasball Jsb e Zalaiall o Zawlyull sia JNA
L5 e BgSa p 0.3 uad (2 Y b (o el il Al (piiiads (o 5S35 cbans)l
Aysae slgay ol e ygle L e M Lile; 8y A Lo

L33 oS3 elling a2 0.5 (s Jualy 00.3 e aiad iy Ll daalall Lo
Jas Llin I Una gie BES @l3 3503 Cpyally sl d& Lyl gouill dlilas Lule

Jisy Gaslall daie 35 (3 5 Loadl 9 Josll 0L Zaaboall Ga s
dibie L5 oy of M Zuhall clagy LAl cbise ¢ sane oo 80% gun
Gl elas) Lilee Ldlaal S Bana LLE I3 Gkl

11— 8 o gl 31 paball guall paus @185 CBR 3 i S Sl Lo Lol

m@b%@&c&;u‘meﬂoeb‘m@f&aﬂ‘aﬁm‘&w
Tyl g wilin g3 31 ) HLsed) Hlass 3391 e aid el g &y gunall algally o3I
praaill e ciawyl Jare ad = 8505, — S Gl 45 pailadd a8 e
slaNlg
agun — LSST ganll = @by yalill . Sy gall ydadl — Sluadl oo :daalidall Slels)

Joaill = CBR dsuil<aall uab&]l - andll il = ¢y
RATPENEY]

34



@Wuldnno - JE2SUN =B jlj) - el S By slaiol ol ds il wailad 1l

Abstract

Road construction projects are considered one of the most important projects
that countries target for the advancement of their economic and urban reality, and
that the roads represent the links between the different regions and on the other
hand, the roads usually extend to vast areas, which means the diversity of soil that the
roads pass through, so it is necessary to know the physical properties And chemical,
as well as determining the materials, procedures and treatment methods required for
each type of soil. Thus, it was found through this study that the region along the road
Karbala - Razzaza - Al-Akhdar - cement plant, consists of two layers, the upper layer
extending from the surface of the earth up to 0.3 m consisting of loose soil, my love
Yeh is a railway to the sandy alluvial container salts and organic materials.

As for the second layer, which extends from 0.3 m and reaches between 0.5
to 2 m, thus a similar sandy soil with a gradient containing gravel and silt features of
medium to very solid density.

It was found from the study that sand is the largest proportion in the road area
soil and reaches about 80% of the total soil components. The study concluded that
compacting the road area soil with good portability can potentially create the road.

The value of the CBR was within the normal range, ranging from 8-11.

As for the chemical results, the soil of the road area contained a high percentage
of salts and organic materials, and thus it is necessary to take into account the results
reached by the study from the values of the characteristics of the soil of Karbala Road
- Razzaza - Al-Akhdar Cement Factory at the design and construction.

Keywords: Depth of bumps - Rotary drilling - Investigations - Geotechnical - Unterberg

limits - Granular gradient - CBR mechanical properties - Californian tolerance.
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Natural
Soil type Soil Constituents Atterberg Limits
Properties
N R
- o =
g =) g z = X o
s 5 t = 3 S % Ez|E S
P S g 8 % s g v = | = 2 < |2 2|z 8
= 5] @ ] < g Z £ = = = = 2 3|5 =
& » =] =] < © ? 2 2| = ~ ~ A s|lz =
1 0.000 0.25-0.0 Sp-SM | A-1-b 16 77 7
0.50-0.25 SW A-3 1 95 4 13.7 1.2
1.0-0.50 SP A-1-b 6 90 4 29 NP NP
2 2.000 0.25-0.0 SP-SM A-3 1 93 6
2.00-0.25 SP A-3 3 93 4 22 NP NP
3 4.000 0.25-0.0 SP-SM A-3 0 96 4
1.50-0.25 SP A-3 1 96 3 16.33 2.2
shoulder SP-SM | A-1-b 33 61 6 26 NP NP
4 6.000 0.30-0.0 SP-SC A-3 9 82 9 33 21 12
2.00-0.30 SP A-3 10 86 4
5 8.000 0.30-0.0 SP-SM A-3 13 82 5
1.25-0.30 SP A-3 3 93 4 20 NP NP 16.57 3.8
6 10.000 0.30-0.0 SP-SM A-3 11 81 8 34 NP NP
1.0-0.30 SP A-3 1 96 3 16.82 1.2
7 12.000 0.20-0.0 SP-SM A-3 0 90 10
0.95-0.20 SP A-3 2 94 4
8 14.000 0-0.20.0 SP-SM A-3 0 91 9
0.50-0.20 SP A-3 3 94 3 NP NP NP 16.95 0.8
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Natural
Soil type Soil Constituents Atterberg Limits
Properties
2 2
- o =
g =) g z = X o
S g : ) E ° S g E 2| ® 2
z £ 2 3 @ = g o = | = R < |32 2|z 8
= 5| @ ] < g Z £ = = = = 2 3|5 =
& 7 =] =] < © s | &8 2| = ~ ~ A s|lz =
9 16.000 0.15-0.0 SP A-1-b 9 87 4
0.60-0.15 SP A-1-b 12 85 3 11.69 0.5
10 18.000 0.2-0.0 SP-SM A-3 3 89 8 34 NP NP
1.60-0.2 SP A-1-b 13 83 4
11 20.000 shoulder SP-SM A-1-b 42 53 5
0.30-0.0 SP-SM A-3 2 91 7 20 NP NP
1.00-0.30 SP A-1-b 13 84 3 13.98 0.5
12 22.000 0.30-0.0 SM 4-A-2 0 86 14 40 30 10
1.50-0.30 SP A-1-b 12 84 4
13 24.000 0.30-0.0 SP-SM A-3 8 84 8
1.00-0.30 SP A-3 3 93 4
14 14.000 0-0.20.0 SM A-1-b 8 74 18
1.50-0.20 SP A-1-b 10 86 4 16.85 1.1
15 16.000 0.25-0.0 SP-SM A-3 0 89 11
0.85-0.25 SP A-3 8 89 3
Shoulder SP A-1-a 29 67 4 20 NP NP
16 18.000 0.25-0.0 SP-SM A-3 1 93 6 22 NP NP
1.00-0.25 SP A-1-b 6 92 2 14.68 1.2
17 20.000 0-0.20.0 SM A-3 2 85 13
1.65-0.20 SP A-1-b 16 80 4
N\ 52 /
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Natural
Soil type Soil Constituents Atterberg Limits
Properties
2 R
- o =
g =) g z = X o
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= 5| @ ] < g Z £ = = = = 2 3|5 =
& 7 =] =] < © s | &8 2| = ~ ~ A s|lz =
18 22.000 0.15-0.0 SP-SM A-3 1 92 7 23 NP NP
1.00-0.15 SP A-1-b 15 82 3 13.85 1.8
19 24.000 0.15-0.0 SP-SM A-3 0 95 5
0.50-0.15 SP A-1-b 14 82 4
20 38.000 0-0.20.0 SM 7-A-2 7 75 18 43 28 15
0.75-0.20 SW-SM A-3 9 85 6 32 NP NP 12.22 3.2
21 40.000 0.25-0.0 SP-SM | A-1-b 10 79 11
1.75-0.25 SP A-1-b 17 79 4
22 42.000 0.25-0.0 SP-SM A-3 5 85 10
1.00-0.25 SP-SM | A-1-b 18 77 5
23 44.000 0-0.15.0 SP-SM | A-1-b 24 70 6
1.50-0.15 SP A-1-b 18 80 2 23 NP NP 14.3 0.1
Shoulder GP A-1-a 60 38 2
24 46.000 0.30-0.0 SP A-3 1 95 4
1.00-0.30 SP A-1-b 10 86 4
25 48.000 0.30-0.0 SP A-3 2 95 3
0.75-0.30 SP A-3 8 90 2 15.24 6.8
Shoulder SP A-1-a 28 69 3
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Natural
Soil type Soil Constituents Atterberg Limits
Properties
° =
= ) 5
£ 5 3 2
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26 50.000 0.25-0.0 SP-SM A-3 2 89 9 38 28 10
1.00-0.25 SP A-1-a 32 64 4
27 52.000 0.10-0.0 SP-SM A-3 3 92 5
0.85-0.10 SP A-1-a 40 57 3 17.98 3.6
28 54.000 0.50-0.0 SP-SM A-1-b 20 70 10
0-0.20.0 SP A-1-b 38 85 4
29 56.000 0.75-0.20 SP-SM A-1-a 20 75 5 36 NP NP
0.15-0.0 GP A-1-b 52 46 2 14.83 6.4
30 58.000 0.60-0.15 SM A-1-a 2 77 21 38 22 16
0.20-0.0 SP-SM A-3 48 44 8 27 NP NP
31 60.000 0.20-0.0 SP-SM A-1-a 4 87 9
0.55-0.20 SP-SM A-3 33 61 6 17.33 1.2
32 62.000 0-0.20.0 SP-SM | A-1-b 10 84 6
1.00-0.20 SP | A-1-b 20 76 4
33 64.000 0.25-0.0 SP A-3 5 88 7 30 24
0.90-0.25 SP A-3 12 85 3 30 NP NP | 15.07 5.5
Shoulder A-1-b 12 85 3
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Soil type Soil Constituents Atterberg Limits
Properties
° =
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34 66.000 0.20-0.0 SP-SM A-3 2 92 6 24 NP NP
0.75-0.20 SP-SM | A-1-b 10 86 4
35 68.000 0-0.20.0 SP-SM A-3 0 91 9
1.35-0.20 SP-SM | A-1-b 18 77 5
36 70.000 0.15-0.0 SP-SM | A-1-b 10 80 10
0.90-0.15 SP | A-1-b 32 64 4 40 27 13 14.87 3.1
37 72.000 0.10-0.0 SM | A-2-b 10 73 17
1.50-0.10 SP-SM | A-1-b 28 67 5
38 74.000 0-0.15.0 SP-SM A-3 9 83 8
0.90-0.15 SP-SM A-3 11 83 6
Shoulder SP | A-1-a 29 68 3 21 NP NP
39 76.000 0.25-0.0 SM A-3 5 82 13
0.60-5.0 SP-SM | A-1-b 12 82 6 17.21 1.6
40 78.000 0.20-0.0 SP-SM A-3 2 90 8
0.75-0.20 SP A-3 39 57 4
41 80.000 0-0.20.0 SP-SM A-3 3 87 10
0.50-0.20 SP | A-1-a 47 50 3 21 NP NP 16.1 2.5
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Natural
Soil type Soil Constituents Atterberg Limits
Properties
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42 82.000 0.20-0.0 SP-SM | A-1-b 12 80 8
0.75-0.20 SP-SM | A-1-b 38 60 2
43 84.000 0.15-0.0 SP | A-1-b 20 76 4
0.75-0.20 SP-SM | A-1-a 45 50 5 17.05 3.0
44 86.000 0.15-0.0 SP | A-1-b 10 88 2
1.00-0.15 SP | A-1-b 19 77 4
45 88.000 0.25-0.0 SC | 7-A-2 16 65 19 43 26 17
0.75-0.25 SP-SM | A-1-b 18 74 8 28 NP NP
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Max Dry Density Optimum water
Pit No. Station (Km) Depth (m) Soil CBR%
m3 /KN content %
0.25-0.0 SP-SM 15
1 0.000 0.50-0.25 SW 20.12 8.4
1.0-0.50 SP 9
0.25-0.0 SP-SM
2 2.000
2.00-0.25 SP 20.18 9.0 9
0.25-0.0 SP-SM 6
3 4.000 0.50-0.25 SP 20.74 8.7 7
shoulder SP-SM
0.30-0.0 SP-SC 19.33 8.0 8
4 6.000
2.00-0.30 Sp
0.30-0.0 SP-SM
5 8.000
1.25-0.30 Sp 20.96 9.0 9
0.30-0.0 SP-SM
6 10.000
1.0-0.30 Sp 20.63 8.8 8
0.20-0.0 SP-SM 21.00 12.0
7 12.000
0.95-0.20 SpP
0.20-0.0 SP-SM
8 14.000
0.50-0.20 SpP 19.92 8.5 8
0.15-0.0 SP
9 16.000
0.60-0.15 SP 20.21 9.0 11
0.2-0.0 SP-SM 19.44 14.0 8
10 18.000 1.60-0.2 SP 16.68 8.5
shoulder SP-SM
0.30-0.0 SP-SM
11 20.000
1.00-0.30 SP 19.22 10.1 10
0.30-0.0 SM
12 22.000
1.50-0.30 SP
0.30-0.0 SP-SM
13 24.000
1.00-0.30 Sp 19.93 9.0 8
0.20-0.0 SM
14 26.000
1.50-0.20 Sp
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Max Dry Density Optimum water
Pit No. Station (Km) Depth (m) Soil CBR%
m3 /KN content %
0.25-0.0 SP-SM
15 28.000 0.85-0.25 SP 20.0 11.0
shoulder SP
0.25-0.0 SP-SM
16 30.000
1.00-0.25 SP 19.98 7.0 9
0.20-0.0 SM
17 32.000
1.65-0.20 Sp 20.08 8.0 17
0.15-0.0 SP-SM
18 34.000
1.00-0.15 Sp 20.33 7.0 15
0.15-0.0 SP-SM
19 36.000
0.50-0.15 SP
0.20-0.0 SM
20 38.000
0.75-0.20 SW-SM 20.23 8.5 12
0.25-0.0 SP-SM
21 40.000
1.75-0.25 Sp
0.25-0.0 SP-SM
22 42.000
1.00-0.25 SP_SM 21.13 8.6
0.15-0.0 SP-SM 9
23 44.000 0.50-0.15 SpP 21.41 7.0 16
shoulder GP 22.62 7.5 30
0.30-0.0 SpP
24 46.000
1.00-0.30 SP 19.37 9.5
0.30-0.0 Sp
25 48.000 0.75-0.30 Sp 19.96 7.5 11
shoulder Sp 20.30 8.3 20
0.10-0.0 SP-SM 21.00 12.5
26 50.000
0.50-0.10 SP
0.10-0.0 SP-SM 21.37 10.4
27 52.000
0.50-0.10 SP
0.20-0.0 SP-SM
28 54.000
0.75-0.20 SP 19.96 8.0 15
0.15-0.0 SP-SM
29 56.000
0.60-0.15 GP 22.18 7.5 20
0.20-0.0 SM
30 58.000
1.25-0.20 SP-SM
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Max Dry Density Optimum water
Pit No. Station (Km) Depth (m) Soil CBR%
m3 /KN content %
31 60.000 0.20-0.0 SP-SM
0.55-0.20 SP-SM
32 62.000 0.20-0.0 SP-SM
1.00-0.20 SpP 19.78 8.6
33 64.000 0.25-0.0 SP-SM
0.90-0.25 Sp 19.14 13.5 25
shoulder SP 21.60 7.0 18
34 66.000 0.20-0.0 SP-SM
0.75-0.20 Sp 19.45 9.0
35 68.000 0.20-0.0 SP-SM
0.35-0.20 SP-SM
36 70.000 0.15-0.0 SP-SM
0.90-0.15 SpP 20.15 8.5 11
37 72.000 0.10-0.0 Sp
1.50-0.10 SM 20.07 8.0
38 74.000 0.15-0.0 SP-SM
0.90-0.15 SP_SM 20.00 8.5 8
shoulder Sp 22.60 7.0 22
39 76.000 0.25-0.0 SM
0.60-0.25 SP-SM
40 78.000 0.20-0.0 SP-SM
0.75-0.20 SP 22.34 7.0
41 80.000 0.20-0.0 SP-SM 19.22 13.5 4
0.50-0.20 SP
42 82.000 0.20-0.0 SP-SM
0.35-0.20 SP
43 84.000 0.20-0.0 Sp
0.75-0.20 SP-SM 21.13 9.0 21
44 86.000 0.15-0.0 SP
1.00-0.15 SpP 20.74 8.5
45 88.000 0.25-0.0 SC
0.75-0.25 SP-SM 19.94 10.4 12
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BLasSll panill 23S (3) a3, Gale

Organic
Pit No. Station (Km) Depth (m) Gypsum% Chloride ppm
content%
0.25-0.0 5.63 500 10.9
1 0.000 0.50-0.25 8.34 750 9.5
1.0-0.50
0.25-0.0 7.55 500 8.9
2 2.000
2.00-0.25 6.19 1000 8.5
0.25-0.0 1.46 750 3.6
3 4.000 0.50-0.25 8.84 500 2.5
shoulder 12.21 250 10.2
0.30-0.0 90312 500 12.5
4 6.000
2.00-0.30 4.06 250 3.8
0.30-0.0 3.91 250 8.7
5 8.000
1.25-0.30 2.45 500 1.9
0.30-0.0 10.32 750 3.1
6 10.000
1.0-0.30 8.62 250 3.9
0.20-0.0 6.02 1000 8.7
7 12.000
0.95-0.20 8.39 450 6.5
0.20-0.0 11.78 750 12.2
8 14.000
0.50-0.20 8.73 750 4.8
0.15-0.0 7.55 250 6.8
9 16.000
0.60-0.15 14.25 500 10.8
0.2-0.0
10 18.000 1.60-0.2 14.77 300 2.4
shoulder 9.80 250 10.3
0.30-0.0 14.41 750 6.8
11 20.000
1.00-0.30 11.05 500 3.3
0.30-0.0 8.32 350 13.2
12 22.000
1.50-0.30 10.26 250 6.8
0.30-0.0 13.87 8.1
13 24.000
1.00-0.30 10.06 500 5.2
0.20-0.0 11.20 1250 8.6
14 26.000
1.50-0.20 8.34 750 3.5
0.25-0.0 8.34 350 6.2
15 28.000 0.85-0.25 12.99 500 8.4
shoulder 7.70 300 5.5
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Organic
Pit No. Station (Km) Depth (m) Gypsum% Chloride ppm
content%
0.25-0.0 7.53 250 8.7
16 30.000
1.00-0.25 12.19 500 6.5
0.20-0.0 9.83 1000 13.2
17 32.000
1.65-0.20 15.61 550 7.5
0.15-0.0 14.32 250 10.1
18 34.000
1.00-0.15 7.05 500 7.1
0.15-0.0 15.22 1250 13.5
19 36.000
0.50-0.15 16.71 750 7.6
0.20-0.0
20 38.000
0.75-0.20 11.55 1000 6.6
0.25-0.0
21 40.000
1.75-0.25 9.89 400 6.6
0.25-0.0 7.5
22 42.000
1.00-0.25 8.82 350 1.1
0.15-0.0 8.84 500 6.4
23 44.000 0.50-0.15 6.62 750 12.4
shoulder 6.88 300 3.5
0.30-0.0 11.70 550 3.0
24 46.000
1.00-0.30 5.48 450 2.4
0.30-0.0 1.08 500
25 48.000 0.75-0.30 10.06 4500
shoulder 4.5
0.10-0.0 14.5
26 50.000
0.50-0.10 6.19 2300 6.8
0.10-0.0 14.77 1250
27 52.000
0.50-0.10 7.65 750 2.3
0.20-0.0
28 54.000
0.75-0.20 10.47 500 2.3
0.15-0.0
29 56.000
0.60-0.15 14.99 500 8.0
0.20-0.0
30 58.000
1.25-0.20 9.14 250 6.8
0.20-0.0
31 60.000
0.55-0.20 8.79 450 8.8
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Organic
Pit No. Station (Km) Depth (m) Gypsum% Chloride ppm
content%
0.20-0.0 16.56 650 13.2
32 62.000
1.00-0.20 8.56 550 4.8
0.25-0.0
33 64.000 0.90-0.25 13.27 250 5.2
shoulder 7.12 650 5.0
0.20-0.0
34 66.000
0.75-0.20 8.60 250 3.5
0.20-0.0
35 68.000
0.35-0.20
0.15-0.0
36 70.000
0.90-0.15 10.97 350 5.5
0.10-0.0
37 72.000
1.50-0.10 12.04 600 3.8
0.15-0.0
38 74.000 0.90-0.15 11.05 500 10.1
shoulder 13.76 200 6.7
0.25-0.0 14.41 250 11.6
39 76.000
0.60-0.25 7.53 500 2.8
0.20-0.0
40 78.000
0.75-0.20 6.02 350 3.5
0.20-0.0
41 80.000
0.50-0.20 5.16 250 1.7
0.20-0.0
42 82.000
0.35-0.20 15.72 1250 10.0
0.20-0.0
43 84.000
0.75-0.20 12.19 300 3.7
0.15-0.0
44 86.000
1.00-0.15 14.43 350 4.6
0.25-0.0
45 88.000
16.23 600 8.6
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