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1- INTRODUCTION
This report has been prepared upon the request of Al-Hassan Company. The
study deals with the area specified to the Electric Express Train at Al-Dabaa.19
double repetitive static plate loading tests were conducted in accordance with the
DIN 18134 slandered specifications. The plate loading tests were conducted by
Horema (LTD). The purpose of these tests is to obtain the relationship between
the loading and soil settlement due to each load, which can be used to determine
the soil strain modulus (E,) and the modulus of sub-grade reaction (k).
2- DESCRIPTION OF EXPERIMENTS
The loading experiments were conducted at certain locations at the route of
the Electric Express Train at Al-Dabaa.19 plate load tests were carried out on Silty
SAND with Gravel at wet conditions using a load disc of 75 cm diameter in
locations identified by the Client. The plate loading tests were conducted (at-1.50
m) in accordance with the DIN 18134 slandered specifications. As per code DIN
18134 apply the load to the soil in cumulative equal increments. The conducted
stress increment was 0.30 kg/cm? (0.03 MN/m?)(Mpa). A gradual applied loading
up to 3 kg /cm? (0.30 MN/m?)(Mpa) and the corresponding soil settlement was
measured per load increment. Each test was carried out into two loading cycles.
The first loading cycles consisted of loading and reloading, while the second

loading cycle consisted of loading only. The results of all tests are shown in

appendix (A). BEG ey Ly _..s.,=

3- ANALYSIS OF RESULTS m,.. n i -;.-.;:_:

The obtained results showed that the loading and settlement curves did not
show any shear failure occurred to the wet soil during the test. The settlements
values corresponding to the final stage of two loading cycles did not exceed 1/10
of the load diameter. The strain modulus (E,) and the modulus of sub-grade

reaction (ks) for the conducted tests are shown in appendices (A). In order to

52 Abbas El Akkad St., Nasr City, Apt. 705. 3 Mobil: 01001204088
Cairo — Egypt Email: Abukiefa@gmail.com
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evaluated the obtained results of the repetitive plate loading tests, the following

target values were considered: @ ’EQ nwiyz__&-i
The following table shows a summary of the obtained results: L’*’_E{:':*_ P——
PL
T Station B B2 Sub-Grade Reaction
(MN/m?) | (MN/m?) | Eva/Eu
No Al-Dabaa ks (MN/m?)
level -1.5 (Mpa) (Mpa)
21 | 454+200 to 454+300 89.1 243.6 2.73 156.8
22 | 454+100 to 454+200 93 236.1 2.54 156.8
23 | 454+000 to 454+100 93.9 241.1 2.57 164
24 | 453+900 to 454+00 87.9 227.4 2.59 154.4
25| 453+800 to 453+900 89.5 241.1 2.69 158.4
26 | 453+700 to 453+800 89.9 232.1 2.58 157.6
27 | 453+600 to 453+700 92.9 241.1 2.59 156.8
28 | 454+300 to 454+400 79.3 210.9 2.66 143.2
29 | 454+400 to 454+500 79 210.9 2.67 144
30 | 454+500 to 454+600 75.4 188.7 2.5 136.8
31 | 454+600 to 454+700 80.9 210.9 2.61 144
32 | 454+800 to 454+900 773 198.6 2.57 139.2
33 | 454+900 to 455+000 75.5 198.6 2.63 135.2
34 | 455+000 to 455+100 77.3 198.6 2.57 138.4
35 | 455+100 to 455+200 71.6 187.5 2.62 128
36 | 455+200 to 455+300 71.5 185.6 2.6 128.8
37 | 455+300 to 455+400 80.4 201.5 2.51 142.4
38 | 455+400 to 455+500 90.8 244.1 2.69 159.2
39 | 455+500 to 455+600 84.3 224.1 2.66 148
Minimum 71.50 185.60 2.50 128.00
Average 83.13 216.97 2.61 146.95
52 Abbas El Akkad St., Nasr City, Apt. 705. 4 Mobil: 01001204088

Cairo — Egypt Email: Abukiefa@gmail.com
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4- CONCLUSIONS
This report deals with the area specified to the Electric Express Train at Al-

Dabaa. 19 plate loading tests were conducted in accordance with the DIN 18134
slandered specifications. The plate loading tests were conducted by Horema
(LTD). The relationship between the loading and soil settlement for each test
was obtained and soil strain modulus (Ey) and the modulus of sub-grade reaction

(ks) were determined.
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APPENDIX (A)
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Cymad) AS TIME START: 6:00 AM
Electric Express Train TIME FINISH:  9:00 AM
Al-dabaa (454+200) to (454+300) level (-1.5) DATE 11-Jan-23
PLT-21 TESTED BY : Mohamed Issa

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet

Stress Settlement

MN/m’ mm STRESS VERSUS SETTLEMENT

500 5,00 RELATIONSHIP CURVE

0.03 0.21 Stress, MN/m?

0.06 0.40 0000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.60 .

0.12 0.80

0.15 0.98 0.20 \

0.18 1.17 \

0.21 1.35 0.40 N

0.24 1.54 \

0.27 1.73 0.60

0.30 1.91 \

0.27 1.82 £

0.21 1.68 g 0.80 \\

0.15 1.54 E \

0.09 1.40 £ 1.00

0.03 1.26 £ 2 \

0.00 1.09 % 1.20 \.;

NSl
S 3
: : 1.40 N N

0.09 1.30 NN \

0.12 1.37 160 WO N

0.15 1.44 ' j

0.18 1.51 .

~

0.21 1.58 1.80 N\

0.24 1.65

0.27 1.72 2.00 |

0.30 1.79
STRAIN MODULUS, Ev

1 st loading 2 st loading

GOmax 0.30 0.30 -
a, [ mm/(MN/m®) ] 6.511 2.302 _.}EG‘ j--;§-x;>-a-+ ““{
a, [ mm/(MN*/m®) ] -0.66 0.024 Rl Glnc E€iarm Ot |
Ev [ MN/m? ][Mpa] 89.1 243.6
Ev2/Ev1 2.73

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

156.8

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Mesron®™
Plate Load Tests of Soils
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DIN 18134

CLIENT Gl A8 TIME START:  9:00 AM
PROJECT Electric Express Train TIME FINISH:  12:00 PM
LOCATION Al-dabaa (454+100) to (454+200) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. PLT-22 TESTED BY : Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet

Stress Settlement

MN/m’ mm STRESS VERSUS SETTLEMENT

500 5,00 RELATIONSHIP CURVE

0.03 0.28 Stress, MN/m?

0.06 0.46 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.65 .

0.12 0.84 \

0.15 1.03 0.20 1N\

0.18 1.22 A

0.21 1.36 0.40 \

0.24 1.56 \\

0.27 1.73 0.60

0.30 1.92 3

0.27 1.83 £ N\

0.

0.21 1.69 g 80 \

0.15 1.55 E .

0.09 1.41 £ 1.00 N\

0.03 1.27 = A \C

0.00 1.11 2120 PN S

0.03 1.18 A\

0.06 1.25 1.40 \t\) ~ \\

0.09 1.32 SIS \

0.12 1.39 160 NN

0.15 1.46 ' N \J},

0.18 1.53 N 1

0.21 1.60 1.80 N

0.24 1.67

0.27 1.74 2.00 |

0.30 1.84
STRAIN MODULUS, Ev

1 st loading 2 st loading
GOmax 0.30 0.30 -
as [ mm/(MN/m®) ] 6.16 2.222 _.}EG‘ j--j§-x;>—-»+ ““{
ay [ mm/(MN“/m”) ] -0.378 0.536 = g CUST ‘|
Ev [ MN/m? ][Mpa] 93.0 236.1
Ev2/Ev1 2.54
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 156.8 MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
E-mail : horema_eg@yahoo.com
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Cymad) AS TIME START: 12:00 PM
Electric Express Train TIME FINISH:  3:00 PM
Al-dabaa (454+000) to (454+100) level (-1.5) DATE 11-Jan-23
PLT-23 TESTED BY : Mohamed Issa

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet

Stress Settlement

MN/m’ mm STRESS VERSUS SETTLEMENT

500 5,00 RELATIONSHIP CURVE

0.03 0.21 Stress, MN/m?

0.06 0.39 0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.56 000 4C

0.12 0.71

0.15 0.89 0.20 \

0.18 1.08 \C

0.21 1.28 0.40 A

0.24 1.47

0.27 1.66 0.60

0.30 1.83

0.27 1.74 E 0.0 \\

0.21 1.60 e A

0.15 1.46 E

0.09 1.32 £ 1.00 A \

0.03 1.18 = NS AL

0.00 1.04 % 20 | N

0.03 1.11 N

0.06 1.18 1.40 N

0.09 1.25 t}\\\ R\

0.12 1.32 160 N \

0.15 1.39 N

0.18 1.46 ‘ﬁfii

0.21 1.53 1.80

0.24 1.60

0.27 1.67 2.00

0.30 1.74
STRAIN MODULUS, Ev

1 st loading 2 st loading
GOmax 0.30 0.30 -
a, [ mm/(MN/m®) ] 5.532 2.333 _.}EG‘ j--;§-x;>-a-+ ““{
a, [ mm/(MN*/m”) ] 1.53 0 g O Efffeerng O |
SR RS me o IP |

Ev [ MN/m? ][Mpa] 93.9 241.1
Ev2/Ev1 2.57

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

164.0

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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MrgsmosnO®
Plate Load Tests of Soils
DIN 18134

CLIENT O] 48 4l TIME START:  3:00 PM
PROJECT Electric Express Train TIME FINISH:  6:00 PM
LOCATION Al-dabaa (453+900) to (454+000) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. PLT-24 TESTED BY : Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet

Stress Settlement

MN/m’ mm STRESS VERSUS SETTLEMENT

5,00 5,00 RELATIONSHIP CURVE

0.03 0.21 Stress, MN/m?

0.06 0.40 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.60 O

0.12 0.79

0.15 0.98 0.20 LY

0.18 1.18 \

0.21 1.37 0.40 W

0.24 1.55 N\

0.27 1.74 0.60

0.30 1.94 \

0.27 1.85 £

0.

0.21 1.71 g 80 \\

0.15 1.57 E \

0.09 1.43 £ 1.00

0.03 1.29 £ RN \

0.00 1.09 2120 PN

N
iy 23 NS \
N * 1.40 \\\ “

0.09 1.30 ~ \

0.12 1.37 1.60 N

0.15 1.44 ' h N\

0.18 1.51 ]

1.80 Sl \N

0.21 1.59 : S

0.24 1.66 \*‘

0.27 1.73 2.00

0.30 1.86
STRAIN MODULUS, Ev

1 st loading 2 st loading
GOmax 0.30 0.30 -
as [ mm/(MN/m®) ] 6.483 2.096 _.}EG‘ j--j§-x;>—-»+ ““{
a, [ mm/(MN“/m®) ] -0.281 1.257 Rl Glnc E€iarm Ot |
Ev [ MN/m? ][Mpa] 87.9 2274
Ev2/Ev1 2.59
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 154.4 MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
E-mail : horema_eg@yahoo.com
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Cymad) AS TIME START: 6:00 AM
Electric Express Train TIME FINISH:  9:00 AM
Al-dabaa (453+800) to (453+900) level (-1.5)  DATE 11-Jan-23
PLT-25 TESTED BY : Ashraf Hanafy

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
5,00 5,00 RELATIONSHIP CURVE
0.03 0.20 Stress, MN/m?
0.06 0.39 0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.59 004
0.12 0.78 \
0.15 0.97 0.20
0.18 1.16 \
0.21 1.34 0.40
0.24 1.52
0.27 1.71 0.60
0.30 1.89 \
0.27 1.80 £
0.
0.21 1.66 g 80 N
0.15 1.52 E A\
0.09 1.38 £ 1.00 \,
0.03 1.24 E R \\
0.00 1.10 2120 NGNS \
0.03 1.17 N \
0.06 1.24 1.40 > .
0.09 1.31 NG \
0.12 1.38 160 N
0.15 1.45 ' \ti‘
0.18 1.52 ~ ]
0.21 1.59 1.80 -\
0.24 1.66 \*
0.27 1.73 2.00 |
0.30 1.80
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
a, [ mm/(MN/m®) ] 6.576 2.333 _.}EG‘ j--;§-x;>-a-+ ““{
a, [ mm/(MN*/m”) ] -0.974 0 g O Efffeerng O |
SR RS me o IP |
Ev [ MN/m? ][Mpa] 89.5 241.1
Ev2/Ev1 2.69

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

158.4

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Cymad) AS TIME START: 9:00 AM
Electric Express Train TIME FINISH:  12:00 PM
Al-dabaa (453+700) to (453+800) level (-1.5) DATE 11-Jan-23
PLT-26 TESTED BY : Ashraf Hanafy

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
500 5,00 RELATIONSHIP CURVE I
0.03 0.22 Stress, MN/m?
0.06 0.40 0.000:0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.58 \
0.12 0.76
0.15 0.96 0.20
0.18 1.15 \
0.21 1.34 0.40 A
0.24 1.53 N\
0.27 1.72 0.60
0.30 1.91
0.27 1.82 £ 0.60 W
0.21 1.68 e N\
0.15 1.54 E
0.09 1.40 £ 1.00 \
0.03 1.26 T R \\
0.00 1.08 “1.20 7*\\ - \
0.03 1.15 A \
0.06 1.22 1.40 SN
0.09 1.29 N \
0.12 1.36 160 N\
0.15 1.43 ™
0.18 1.50 ]
0.21 1.57 1.80 N
0.24 1.64
0.27 1.73 2.00 ‘
0.30 1.82
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
ai [ mm/(MN/m”?) ] 6.07 2.163 __}EG‘ jﬂjm;;-w _.z-:
a, [ mm/(MN*/m®) ] 0.627 0.867 Rl Glnc E€iarm Ot |
Ev [ MN/m? ][Mpa] 89.9 232.1
Ev2/Ev1 2.58

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

157.6

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Mesron®™
Plate Load Tests of Soils

DIN 18134
CLIENT Gl 48,4 TIME START:  8:00 AM
PROJECT Electric Express Train TIME FINISH:  10:00 AM
LOCATION Al-dabaa (454+300)To(454+400) Level (-1.50) DATE 12-Mar-23
PLATE LOAD NO. PLT-28 TESTED BY : Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
5,00 500 RELATIONSHIP CURVE
0.03 0.18 Stress, MN/m?
0.06 0.39 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.60 e =
0.12 0.81 \
0.20
0.15 1.02
N\
0.18 1.23 0.40 N\
0.21 1.45 \
\
0.24 1.67 0.60 \
0.27 1.88 \
0.30 2.10 0.80 N
0.27 1.99 £ \
0.21 1.83 € 400
0.15 1.67 E
0.09 1.51 £ 1.20 Iy \
0.03 1.35 £ AN \\
0.00 1.19 ? 1.40 N A
0.03 1.27 S - \\
0.06 1.35 1.60 > < N\
0.09 143 -
0.12 1.51 1.80 =~
0.15 1.59 N
0.18 1.67 2.00 NN
0.21 1.75
0.24 1.83 2.20
0.27 1.91
0.30 1.99
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
as [ mm/(MN/m?) ] 6.911 2.667 _.}EG‘ j--j§-x;>—-»+ ““{
a, [ mm/(MN“/m®) ] 0.61 0 Cmmaag Gorerhnical Effisenng Coce |
_______ et |
Ev [ MN/m? ][Mpa] 79.3 210.9
Ev2/Ev1 2.66

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

143.2

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

Cynd) AS 3

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Electric Express Train

Al-dabaa (454+400)To(454+500)Level (-1.50)

PLT-29

PLATE DIAMETER (cm) 75.00

Buguaa dplgiuwa ol (/_}G/j

Sugall dadlyag dyyill Slagl aud

TIME START: 10:00 AM
TIME FINISH: 12:00 PM

DATE 12-Mar-23
TESTED BY : Mohamed Issa
LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
500 5,00 RELATIONSHIP CURVE
0.03 0.17 Stress, MN/m?
0.06 0.37 0000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.58 0K
0.12 0.80
0.15 1.02 020
0.18 1.22
0.40
0.21 1.44 \A\
0.24 1.66 0.60
0.27 1.88
0.30 2.09 0.80 \
0.27 1.99 £ \
0.21 1.83 € 400
0.15 167 £ N
0.09 1.51 £ 1.20 Iy \
0.03 1.35 = N\ \
0.00 1.19 “ 1.40 *i\ \
0.03 1.27 N "
0.06 1.35 1.60 = \
0.09 143 RN—
0.12 1.51 1.80 =~
0.15 1.59 SN
0.18 1.67 2.00 AN
0.21 1.75 u
0.24 1.83 2.20
0.27 1.91
0.30 1.99
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
a, [ mm/(MN/m®) ] 6.967 2.667 _.}EG‘ j--;§-x;>-a-+ ““{
a, [ mm/(MN*/m”) ] 0.516 0 g O Efffeerng O |
R SRS L |
Ev [ MN/m? ][Mpa] 79.0 210.9
Ev2/Ev1 2.67

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

144.0

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
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Horema .

Soil Investigation & Q.C.

MrgsmosnO®
Plate Load Tests of Soils
DIN 18134
CLIENT Ol 48 55 TIME START:  12:00 PM
PROJECT Electric Express Train TIME FINISH:  2:00 PM
LOCATION Al-dabaa (454+500)To(454+600)Level (-1.50) DATE 12-Mar-23
PLATE LOAD NO. PLT-30 TESTEDBY:  Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
5,00 500 RELATIONSHIP CURVE
0.03 0.19 Stress, MN/m?
0.06 0.40 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.63 00 &<
0.12 0.84 020 N
0.15 1.07 \
0.18 1.30 0.40 \
0.21 1.52 \
0.24 1.76 0.60
0.27 1.98
0.30 2.20 0.80 \\
0.27 2.10 £ \
0.21 1.93 € 1.00
0.15 1.76 E
0.09 1.59 £ 1.20 X \\
0.03 1.42 = A\ \
0.00 1.25 A 140 NS
0.03 1.33 -
1.60 s
0.06 1.42 “\\\\ . \
0.09 1.51 1.80 TS A
0.12 1.60 Y
0.15 1.69 2.00 N
0.18 1.78 N\
0.21 1.87 2.20
0.24 1.96
0.27 2.05 2.40
0.30 2.14
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
as [ mm/(MN/m?) ] 7.229 2.907 _.}EG‘ j--j§-x;>—-»+ ““{
a, [ mm/(MN“/m*) ] 0.755 0.246 s g e e |
Ev [ MN/m? ] [Mpa] 75.4 188.7
Ev2/Ev1 2.50
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 136.8 MN/m?®
5 Mostafa Kamel St. Smouha Alexandria Bkt o s AL o o

Tel./Fax : +203 4243784 , +203 4272604 YR EVYTLE YW EYERVAL : LuSli /o
E-mail : horema_eg@yahoo.com : E.mail ~harama an@vahon péen
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Soil Investigation & Q.C.
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Mesron®™
Plate Load Tests of Soils
DIN 18134
CLIENT Cpund) 48 TIME START:  2:00 PM
PROJECT Electric Express Train TIME FINISH:  4:00 PM
LOCATION Al-dabaa (454+600)to(454+700)Level (-1.50)  DATE 12-Mar-23
PLATE LOAD NO. PLT-31 TESTED BY : Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
0.00 0.00 RELATIONSHIP CURVE
0.03 0.22 Stress, MN/m?
0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.06 0.42 0.00
0.09 0.63 5\
0.12 0.83
0.20
0.15 1.05 %\
0.18 1.25 0.40 N\
0.21 1.46
0.24 1.67 0.60
0.27 1.89
0.30 2.11 0.80 AN
0.27 2.01 £ \C
0.21 1.85 € 1.00 \
0.15 1.68 E \
0.09 1.52 £ 1.20 1y N\
0.03 1.36 ., RN \
0.00 1.20 » 140 v
0.03 1.28 160 N 3
0.06 1.36 ' \£ - N
0.09 1.44 oL |
1.80 ~ !
0.12 1.52 NN
NN
0.15 1.60 2.00 N
0.18 1.68 -
0.21 1.76 2.20
0.24 1.84
0.27 1.92 2.40
0.30 2.00
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30 -
as [ mm/(MN/m?) ] 6.659 2.667 _.}EG‘ j--j§-x;>—-»+ ““{
a, [ mm/(MN“/m®) ] 0.981 0 Cmmag Seghnical EfYfheenng Ofice |
_______ g ol |
Ev [ MN/m? ] [Mpa] 80.9 210.9
Ev2/Ev1 2.61
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 144.0 MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

Cymad) AS

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Electric Express Train

Al-dabaa (453+600) to (453+700) level (-1.5)

PLT-27

PLATE DIAMETER (cm) 75.00

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

TIME START: 12:00 PM
TIME FINISH:  3:00 PM

DATE 11-Jan-23
TESTED BY : Mohamed Issa
LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet

Stress Settlement

MN/m’ mm STRESS VERSUS SETTLEMENT

500 5,00 RELATIONSHIP CURVE I

0.03 0.21 Stress, MN/m?

0.06 0.39 0.000:0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.58 \

0.12 0.75 \

0.15 0.94 0.20

0.18 1.12 \

0.21 1.30 0.40 A

0.24 1.49

0.27 1.67 0.60

0.30 1.84 \

0.27 175 £ 0.60 W

0.21 1.61 g N\

0.15 1.47 E

0.09 1.33 £ 1.00 ¢

0.03 1.19 = 3

0.00 1.05 % 1.20 o

0.03 1.12 NS

0.06 1.19 1.40 N \

0.09 1.26 ] \\

~N

0.12 1.33 160 NS

0.15 1.40 O

0.18 1.47 I N

0.21 1.54 1.80 Ny

0.24 1.61

0.27 1.68 2.00

0.30 1.76
STRAIN MODULUS, Ev

1 st loading 2 st loading

GOmax 0.30 0.30 -
ai [ mm/(MN/m”?) ] 6.134 2.333 __}EG‘ jﬂjm;;-w _.z-:
a, [ mm/(MN“/m®) ] -0.271 0 e aelecical £rYzenng C ‘|
Ev [ MN/m? ][Mpa] 92.9 241.1
Ev2/Ev1 2.59

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

156.8

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
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Soil Investigation & Q.C.
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Migsor®®
Plate Load Tests of Soils
DIN 18134
CLIENT Omad) 48 a4 TIME START:  8:00 AM
PROJECT Electric Express Train TIME FINISH:  10:00 AM
LOCATION Al-dabaa (454+800) to (454+900) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. PLT-32 TESTED BY : Ashraf Hanafy
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
0.00 0.00 RELATIONSHIP CURVE
0.03 0.18 Stress, MN/m?
0.06 038 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.60 e =
0.12 0.81 \
0.20
0.15 1.03
\
0.18 1.25 0.40
0.21 1.47 \
\
0.24 1.70 0.60
0.27 1.93 \
0.30 2.15 0.80 N
0.27 2.05 £ \
0.21 1.88 € 400
0.15 1.71 E
0.09 1.54 § 120 e \\
0.03 1.37 = AN
o [ NN N\
0.00 1.20 140 RS
0.03 1.29 \:.‘
0.06 1.38 1.60 NN \
0.09 1.47 N 'S
0.12 1.56 1.80 SN
0.15 1.65 %‘\
0.18 1.73 2.00 ~
0.21 1.81 A\
0.24 1.89 2.20 |
0.27 1.97 ‘
0.30 2.05
STRAIN MODULUS, Ev
1 st loading 2 st loading EG N 1?“ 5 ,
GOmax 0.30 0.30 -‘} r,: o
- e il Erifieenng O |
as [ mm/(MN/m®) | 6.823 3.117 — ]
a, [ mm/(MN*/m®) ] 1.501 -0.95
Ev [ MN/m? ][Mpal] 77.3 198.6
Ev2/Ev1 2.57
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 139.2 MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.
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Migsor®®
Plate Load Tests of Soils
DIN 18134
CLIENT Omad) 48 a4 TIME START:  10:00 AM
PROJECT Electric Express Train TIME FINISH:  12:00 PM
LOCATION Al-dabaa (454+900) to (455+000) level (-1.50)  DATE 30-Mar-23
PLATE LOAD NO. PLT-33 TESTED BY : Ashraf Hanafy
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
0.00 0.00 RELATIONSHIP CURVE
0.03 0.20 Stress, MN/m?
0.06 041 0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.62 000 45
0.12 0.85 \
0.15 1.07 020
AN
0.18 1.30 0.40 \
0.21 1.53 \.
0.24 1.76 0.60
0.27 1.98
0.30 2.21 0.80 \
0.27 211 » \\
0.21 1.94 € 400
0.15 1.77 E
0.09 1.60 £ 120 \
. 1.4 € A
0.03 3 3 N \\
0.00 1.26 140 1NN
0.03 1.35 NS
0.06 1.44 1.60 TEON
0.09 1.53 = - \\
0.12 1.62 1.80 ~ N
0.15 1.71 ~
0.18 1.79 2.00 N
0.21 1.87 b |
0.24 1.95 2.20 T
0.27 2.03 ‘
0.30 2.11
STRAIN MODULUS, Ev
1 st loading 2 st loading EG N 1?“ 5 ,
GOmax 0.30 0.30 -‘} r,: e —|
- e il Erifieenng O |
as [ mm/(MN/m®) | 7.133 3.117 — ]
a, [ mm/(MN*/m®) ] 1.061 -0.95
Ev [ MN/m? ][Mpa] 75.5 198.6
Ev2/Ev1 2.63
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 135.2 MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604
E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.
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Mesron®™
Plate Load Tests of Soils

DIN 18134
CLIENT Ol 48 TIME START:  12:00 PM
PROJECT Electric Express Train TIME FINISH:  2:00 PM
LOCATION Al-dabaa (455+000) to (455+100) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. PLT-34 TESTED BY : Ashraf Hanafy
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
500 5,00 RELATIONSHIP CURVE
0.03 0.19 Stress, MN/m?
0.06 0.39 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.60 .
0.12 0.82 N\
0.20
0.15 1.05
N\
0.18 1.26 0.40 \
0.21 1.48 \
0.24 1.71 0.60 N
0.27 1.93 \
0.30 2.16 0.80 \
0.27 2.06 £
0.21 1.89 € 400 \
0.15 1.72 E "
0.09 1.55 € 120 - \
0.03 1.38 E \Sw R
2 NI \
0.00 1.21 1.40 i(\
0.03 1.30 N
0.06 1.39 1.60 N \
0.09 1.48 - N\
0.12 1.57 1.80 A\
0.15 1.66 N~
0.18 1.74 2.00 NS
0.21 1.82
0.24 1.90 2.20 ‘
0.27 1.98 ‘
0.30 2.06
STRAIN MODULUS, Ev
1 st loading 2 st loading EG N 1?“ 5 ,
GOmax 0.30 0.30 -‘} r,: e —|
- e il Erifieenng O |
as [ mm/(MN/m®) | 6.896 3.117 — ]
777
az [ mm/(MN“/m”) ] 1.269 -0.95
Ev [ MN/m? ][Mpal] 77.3 198.6
Ev2/Ev1 2.57

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

138.4

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

Mesron®™
Plate Load Tests of Soils

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

DIN 18134
Cyuind) AS i TIME START:  2:00 PM
Electric Express Train TIME FINISH:  4:00 PM
Al-dabaa (455+100) to (455+200) level (-1.50) DATE 30-Mar-23
PLT-35 TESTED BY : Ashraf Hanafy

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
0.00 0.00 RELATIONSHIP CURVE I
0.03 0.21 Stress, MN/m?
0.06 0.44 0.000£\0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.69 \C
0.12 0.94 0.20
0.15 1.16
0.18 1.39 0.40 \
0.21 1.63 A
0.24 1.86 0.60
0.27 2.10
0.30 2.33 0.80 \
0.27 2.23
0.21 2.05 E 1.00 )\‘
0.15 1.87 £ 420
0.09 1.69 § L \
0.03 1.51 g 140 IS
0.00 1.33 @ —] N\
0.03 1.42 1.60 ‘:\
0.06 1.51 A
0.09 1.60 1.80 NN x\
0.12 1.69 2.00 SN
. ~ |
0.15 1.78 e 3\
0.18 1.87 2.20 L\
0.21 1.96 N
0.24 2.05 2.40 |
0.27 2.14 ‘
0.30 2.23
STRAIN MODULUS, Ev
1 stloading |2 st loading B0 2 _%1?“_ _&;
GOmax 0.30 0.30 -‘} e |
e, (el Effizenng O%ce |
a; [ mm/(MN/m*) ] 8.044 3 el Sl b
a, [ mm/(MN“/m*) ] -0.641 0
Ev [ MN/m? ][Mpa] 71.6 187.5
Ev2/Ev1 2.62

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

128.0

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

Crmad) AS

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Electric Express Train

Al-dabaa (455+200) to (455+300) level (-1.50)

PLT-36

PLATE DIAMETER (cm) 75.00

Buguaa dplgiuwa ol (/_}G/j

Sugall dadlyag dyyill Slagl aud

TIME START: 8:00 AM
TIME FINISH: 10:00 AM

DATE 30-Mar-23
TESTED BY : Mohamed Issa
LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
500 5,00 RELATIONSHIP CURVE I
0.03 0.21 Stress, MN/m?
0.06 0.43 0.0001)\0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.66 \
0.12 0.90 0.20
0.15 1.14 \
0.18 1.38 0.40 \
0.21 1.62 \
0.24 1.86 0.60 A
0.27 2.09
0.30 2.33 0.80
0.27 2.24 E 100 \
0.21 2.06 f '
0.15 1.88 £
0.09 1.70 Z 120 I ‘\\
0.03 1.52 € 1.40 N
0.00 1.34 @ NS \
0.03 1.44 1.60 N
0.06 1.54 ~
0.09 163 1.80 St E——
0.12 1.72 200 <\ —\
0.15 1.81 N <X\
0.18 1.90 220 N
0.21 1.99 N
0.24 2.08 2.40 |
0.27 2.17 ‘
0.30 2.25
STRAIN MODULUS, Ev
1 stloading |2 st loading B0 2 _%1?“_ _&;
GOmax 0.30 0.30 -‘} e |
Sy Uleghnical Efffisenng Cfice |
a; [ mm/(MN/m?) ] 7.684 3.241 ikl Sl b
a, [ mm/(MN“/m”) ] 0.622 -0.702
Ev [ MN/m? ][Mpa] 71.5 185.6
Ev2/Ev1 2.60

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

128.8

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Omad) 48 a4 TIME START:  10:00 AM
Electric Express Train TIME FINISH:  12:00 PM
Al-dabaa (455+300) to (455+400) level (-1.50) DATE 30-Mar-23
PLT-37 TESTED BY : Mohamed Issa

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
5,00 5,00 RELATIONSHIP CURVE I
0.03 0.20 Stress, MN/m?
0.06 0.42 0.0001)\0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.63 \
0.12 0.83 020 1
0.15 1.04 N
0.18 1.25 0.40
0.21 1.46
0.24 1.67 0.60
0.27 1.88
0.30 2.10 0.80 h'.
0.27 2.00 \
0.21 1.83 %1'” A
0.15 1.66 E B \
0.09 1.49 g hall A% A
0.03 1.32 € 1.40 | -
0.00 1.15 @ TN \
0.03 1.23 1.60 SINCTS A\
0.06 1.31 » “um
0.09 1.39 1.80 N
0.12 1.47 h s -
0.15 1.55 200 =\
0.18 1.63 220
0.21 1.72
0.24 1.81 2.40
0.27 1.90
0.30 1.99
STRAIN MODULUS, Ev
1 stloading |2 st loading B0 2 _%1?“_ _&;
GOmax 0.30 0.30 -‘} e |
e, Oegical Efifinenng e |
a; [ mm/(MN/m?) ] 6.932 2.531 ikl Sl b
a, [ mm/(MN*/m”) ] 0.219 0.868
Ev [ MN/m? ][Mpa] 80.4 201.5
Ev2/Ev1 2.51

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

142.4

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com
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Soil Investigation & Q.C.
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Mesron®™
Plate Load Tests of Soils

DIN 18134
CLIENT () A8 TIME START:  12:00 PM
PROJECT Electric Express Train TIME FINISH:  2:00 PM
LOCATION Al-dabaa (455+400) to (455+500) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. PLT-38 TESTED BY : Mohamed Issa
PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031
TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
5,00 5,00 RELATIONSHIP CURVE I
0.03 0.20 Stress, MN/m?
0.06 0.38 0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.56 000 4C
0.12 0.75 0.20 A
0.15 0.93 '
0.18 1.12 N\
0.21 1.30 0.40 A\
0.24 1.49
0.27 1.69 0.60 A
0.30 1.89
0.27 1.80 g 080 \\
N\
0.21 1.66 g
0.15 1.52 g 1.00
0.09 1.38 E L
0.03 1.24 € 120 NS \
0.00 1.10 < NI
0.03 117 1.40 ~. \
0.06 124 S\
0.09 1.31 1.60 \\;g \C
0.12 1.38 NG
0.15 1.45 1.80 RN
0.18 1.52 n
0.21 1.59 2.00
0.24 1.66
0.27 1.72 2.20
0.30 1.79
STRAIN MODULUS, Ev
1 st loading 2 st loading EG _MM?“ __5_‘;
GOmax 0.30 0.30 -‘} e |
Sy Uleghnical Efffisenng Cfice |
a; [ mm/(MN/m*) ] 5.816 2.381 ekl B
a, [ mm/(MN“/m*) ] 1.268 -0.255
Ev [ MN/m? ][Mpa] 90.8 244 1
Ev2/Ev1 2.69

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

159.2

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com

&eJ.\JS..u)’|75.;}M*JALSg_§h¢AAJL°
+ VX EYVYTaE 4 YaF EYEYVAL : Sl /o

E-mail * haorema an@vahoo com



Horema .

Soil Investigation & Q.C.

CLIENT
PROJECT
LOCATION
PLATE LOAD NO.

MisrosnO®™

Plate Load Tests of Soils
DIN 18134

Bugaaa dalyiwa il (/_}G/j

Sugall dadlyag dyyill Slagl aud

Opal) 48 yd TIME START:  2:00 PM
Electric Express Train TIME FINISH:  4:00 PM
Al-dabaa (455+500) to (455+600) level (-1.50) DATE 30-Mar-23
PLT-39 TESTED BY : Mohamed Issa

PLATE DIAMETER (cm) 75.00

LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel ** Note : Soil is Wet
Stress Settlement
MN/m’ mm STRESS VERSUS SETTLEMENT
500 500 RELATIONSHIP CURVE I
0.03 0.21 Stress, MN/m?
0.06 0.42 0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.61 0004
0.12 0.82
0.15 1.02 020 A
0.18 1.21 \
0.21 1.42 0.40
0.24 1.60
0.27 1.81 0.60
0.30 2.02 \
0.27 1.93 g 080
0.21 1.77 g
0.15 1.61 ‘é 1.00 LY
0.09 1.45 £ A
0.03 1.29 T 120 NS N
0.00 113 N e N A
0.03 1.20 1.40 NG X\
N N\
0.06 1.27 ~C \
0.09 1.34 1.60 L N N
0.12 1.41 =N A
0.15 1.48 1.80
0.18 1.55 \>
0.21 1.62 2.00
0.24 1.71
0.27 1.81 2.20
0.30 1.89
STRAIN MODULUS, Ev
1 stloading |2 st loading B0 2 _%1?“_ _&;
GOmax 0.30 0.30 -‘} e |
e O ErYfeenng Coce |
a; [ mm/(MN/m?) ] 6.733 2.077 ikl Sl b
a, [ mm/(MN*/m”) ] -0.191 1.442
Ev [ MN/m? ][Mpa] 84.3 2241
Ev2/Ev1 2.66

MODULUS OF SUB-GRADE REACTION, Ks

ks = Ac/As

148.0

MN/m?

5 Mostafa Kamel St. Smouha Alexandria
Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@yahoo.com

&eJ.\JS..u)’|75.;}M*JALSg_§h¢AAJL°
+ VX EYVYTaE 4 YaF EYEYVAL : Sl /o

E-mail * haorema an@vahoo com



| ___CEL____

Carrrwinturg € ragirmweing o st & Lot atm =
b )t i T S
( Gmppany SName ;3.".’.;.3 A i pains el
Project : Flectrie Bapres Train, from Al Ain Sokbaa to Marsa Matrosh
Laseation S (453600 : (454+260))
Type of samphe  : Soil Embankment (Upper Embankment)
Delivery Date 2 06/01/2023
Heparting Date 2 12/01/2023
Reporting No, 212
Sample No. : 01

Dear Gentlernan,
ftached here with the Soil Embanvment delivered on 06/01/2023

Materials test

Sieve analysis according o ASTM D-422.

Mauterial finer than sieve No. 200 according to ASTM D-1140.
ILiquid limits and plasticity index of soil according to ASTM D-4318.
Soil classification according to Project Specs.

Proctor Test according 1o ASTM D-1557

}":A:o-‘M-—

Note: The sample was brought by the client to our laboratory and the laboratory is not
responsible for the way it is taken

A A Malek I Afdal Street Jad e S

Zamulek, Calro, 3pA1E0 - LUl

ol Fux s 27867231 - 27363093 jroi YYPIP AT - YYPIVIT) 5 a8l + Gpald
)}.C.S'Lf‘tm TED cel- t.com

i

CamScanner
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CEL_

Consulting Engineering fMuwoau & Laboralories
Md“‘-’. &‘)L:n:hal" &\M 45‘4

‘ ‘umpnu) Name § Altsial @ glall Guad) il

/ Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St, (453+600) : (454+260)

Type of sample Soil Embankment (Upper Embankment)
Delivery Date  : 06/01/2023

Reporting Date @ 12/01/2023

Reporting No.  : 12

Sample No. : 01

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sieve Size Passing %

(mm)
50 100
375 97.2
25 91.6
19 86.5
12.50 75.1
9.50 ‘ 64.7
4.75 50.4
2.36 48.8
2.00 474
1.18 338
0.600 29.6
0.425 27.1
0.300 20.8
l 16.9

Signature /...
2
e e
_ A £ 273 T rer . wrtm‘:v.;e‘:se:y;f:;;u

RSN |

CamScanner
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____CEL___—

Conslnng b oggineening thineau & 1 aboratoiies
"‘/ Asswshag!t vt 3 batatas Selne e =

,.!! ompany Name ¢ ALall S Ul Gl it
,yl'l‘ihj\‘ct s Electrie Express Teain, from Al
/' Location L St (453H600) 1 (4541200)

Type of sample ¢ Soil Embankment (Upper Embankment)
Delivery Date ¢ 06/0172023

Reporting Date ¢ 12/0172023

Reporting No. ¢ 12

Aln Sokhnu to Muarsa Matrouh

Sample No. 1 01

Materials finer than 75 um _(n0.200) sieve
by washing ASTM D-1140.

Test Results
‘ (")
Percentage of material finer than (4.5
Sieve Size 75 pM (No.200) N
Signature /...... ...ﬁ
3
3 El Malek El Afdal Street LoV Lot
Zamalek, Calro. IAS 3 l?;" .ﬂ;u‘ :.
Tel.& Fax t 27367231 « 27363093 TYPIP A - TYPIVIF) 0 u- lo'
AGCREDITED ) VoS« Qpdull
g Lasarairy www.cel-egypt.com
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_ CEL___ -

Consulting Enylineering Bureau & Laboratorios

Asawkig! | LB | Jolan iiSe

ompany Name ¢ Aasiad) o ylhall sl e

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (453+600) : (454+260)

Type of sample  : Soil Embankment (Upper Embankment)

Delivery Date @ 06/01/2023

Reporting Date  : 12/01/2023
Reporting No.  : 12

Sample No. : 01

wsults of liquid limit and pla:
of soils according to ASTM D-4318

Results
Test
(%)
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP
Signaturg/......
4
3 £l Malek El Afdal Street Juadl Ll 5 ¥
Zamalek, Cairo. ayala - e I
Tel.& Fex : 27367231 - 2736309 ur . ;
el.& Fex 1 3 Lol YYPIP AY - YYFIVIF) § uSDh + Gpadd
Temiing Lavorusiory www.cel-egypt.com

CamScanner
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e
-

,(‘ ompany Name
{ Project

/' Location

Type of sample
Delivery Date
Reporting Date
Reporting No.
Sample No.

—_CEL____

Consulting Engineering Diresu & Laboralorios

Avswhig) | ol yllliaw W1 S las uifs

s AL &Y gUall (! e

: Electrie Express Train, from Al Ain Sokhna to Marsa Matrouh

L St (4534600) ¢ (4544260)

+ Soil Embankment (Upper Embankment)

1 06/01/2023
$ 12/01/2023
1 12
101

Soil Classification According to Project Specs (Embankment)

Limits according

S Results
TEST R
(%) Projects Specs

« Group Classification (A-1-a) (A-1-a) (A-1-b)
2.00 mm (No.10). 474 Max 50 % -
0.425 mm (No. 40). 27.1 Max 30 % Max 50 %
0.075 mm (No. 200). 14.5 Max 15 % Max 15 %
Characteristics of fraction passing 0.425 mm (No.40)
Liquid Limit ......oooooiiniiinnnn NP | e avsse
Plasticity indeX .......ccovvrrieneieiann NP Max 6 % Maz 6 %

The test res

o Not Comply) with specifications limits

Signature /.
B
L
5 T j1
3 El Malek EI Afdal Street Juad ¥t Lt 5 ¥ #hell
Zamalek, Calro. apaldll - Ll con
Tel.& Fux : 27367231 - 27363093 VPP AF - YYPIYTE) ;
el nx ACCREDITED r Yvyray ’ uu‘ﬂ * M

Testing Laborsiory

www.cel-egypt.com

CamScanner


https://v3.camscanner.com/user/download

V.  cez_

consulting Englneering Burecau & Laboratorios

A dlight DLW Jalae ciiSe

,mpany Name ¢ 4lalsiall oY gliall uall i

[;r()j cct
Location + St. (453+600) : (454+260)

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Type of sample  : Soil Embankment (Upper Embankment)

Delivery Date : 06/01/2023
Reporting Date  : 12/01/2023
Reporting No.  :12
Sample No. : 01

Moisture — Density relation of soil
Test result (Modiﬁed proctor test)

ASTM D-1557

212
2.1

2.08

206 4

2.04

2.02

dry denisty ( gm/cm? )

1.98 n

1.96
7

water content %

e Max dry density (gm/em?) :2.10

: 7.5

e Optimum moisture content %

Signature!

3 El Malek El Afdal Street :
Zamalek, Cairo. 'AS
Tel.& Fax : 27367231 - 27363093 b ;

ACCREDITED

Testing Labortatory
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‘ ___CEL

Consulting b nglnewsring Nurvau & Laboralodies

.\,..-.n.‘.‘h.'.‘.n,\.:..'z.-ylym.,..;.ﬂn

Company Name : dlasid Y ghall Gaad) i
Project « Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location ¢ St. (453+760) ¢ (45440600)

Type of sample ¢ Soil Embankment (Middle Embankment)

Delivery Date : 09/01/2023

Reporting Date @ 15/01/2023

Reporting No.  : 13

Sample No. : 02

Dear Gentleman,
Attached here with the Soil Embankment delivered on 09/01/2023

Materials test

Sieve analysis according to ASTM D-422.

Material finer than sieve No. 200 according to ASTM D-1140.
Liquid limits and plasticity index of soil according to ASTM D-4318.
Soil classification according to Project Specs.

Proctor Test according to ASTM D-1557

CBR according to ASTM D-1883

o v B W

Note: The sample was brought by the client to our laboratory and the laboratory is not
responsible for the way it is taken

Al CAAEIN) Jalaa relSe
LAY d:\.ui\

< 001 =537 wasdd dad s
-w-wuw:l ﬁwm‘

Signature /.. \,

3 El Malek El Afdal Street Juadl Al S
Zamalek, Calro. JJ.MJH - Ll pti
Tel.& Fax : 27367231 - 27363093 0
TSI YVFIPAP - YYFIYITM) .wm+d,a._a
Tesiing Labertatary WWW.CeLegypt.COlﬂ

CamScanner


https://v3.camscanner.com/user/download

___CEL ____

Consulting Engineering Bureau & Laboratories
Aawedight S HLEILN Jelae 5

Company Name : ALl Y glhall Cpadl Sa
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (453+760) : (454+600)
Type of sample : Soil Embankment (Middle Embankment)
Delivery Date  : 09/01/2023
Reporting Date  : 15/01/2023
Reporting No.  :13
Sample No. : 02

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sii(‘:;len?;lf Passing %

50 100
3.5 vo.l

25 93.6

19 87.3
12.50 78.2
9.50 63.5
4.75 46.2
2.36 43.8
2.00 40.4
118 35.9
0.600 30.2
0.425 28.1
0.300 22.2
0.150 15.9

Signature /.

~

3 El Malek EI Afdal Street Jadyr et ST
Zamalek, Cairo. 32180 - ZUle
Tel.& Fax : 27367231 - 27363093 YV AY - TYFIVIT) o uSd 4 (eddld
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__CEL

Consulting Lngineering Bureau A& Laboratories

s hngt | -:0‘)\:-:-" .J‘w —tf

Company Name : Abaliall S jiall sl e
Project : Electric Express Train, from Al
Location : St. (453+760) : (454+600)

Type of sample  : Soil Embankment (Middle Embankment)
Delivery Date  :09/01/2023

Reporting Date  : 15/01/2023

Reporting No,  : 13

Sample No. : 02

Ain Sokhna to Marsa Matrouh

Materials finer than 75 um (no.200) sieve
by washing ASTM D-1140.

i |
1 |
5 Results
Test
| (%)
|
Percentage of material finer than 13.9
_ Sieve Size 75 pM  (No.200) )
3
3 El Malek EI Afdal Street Jaad¥rdlledt S 7
ToLA Fen « FTS6TES1 + 7363083 poni i,
a ax : 2i - & * -
Cos YVPAP AT - YVPIVIF] ) ouSD + Gpduld
Teating Labortatory www.cel-egypt.com

CamScanner
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___CEL____

Consulting Englneering Bureau & Laboratorios

A diagd | Dl )L N Jealaae —s

Company Name  Aalsiall &Y gliall puual) e

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (453+760) : (454+600)

Type of sample : Soil Embankment (Middle Embankment)

Delivery Date : 09/01/2023

Reporting Date  : 15/01/2023

Reporting No.  :13

Sample No. : 02

Results of liquid limit and plasticity index
of soils according to ASTM D-4318

Results
Test (%)
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

Signature /.

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093

Juadlr lledt b ¥
3pala1 - ZUle 1
YYFIF P Ar - TYPIVIP) o uS1d + Gpaudd

ACCREDITED
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CEL

Consuiting Englneering Burvau & Laboratoiies
A ligd | D HLAILN Lelaa P,

company Name Alatiall & iall gl it

project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (453+760) : (454+600)

Type of sample  : Soil Embankment (Middle Embankment)

Delivery Date : 09/01/2023

Reporting Date  : 15/01/2023

Reporting No. 13

Sample No. 1 02

Soil Classification According to Project Specs (Embankment)

Limits according

Results
vl (%o) Projects Specs
« GroupC lassification (A-1-a) (A-1-a) (A-1-b)
2.00mm (No.10). 40.4 Max 50 % —
0.425 mm (No. 40). 28.1 Max 30 % Max 50 %
13.9 Max 15 % Max 15 %

0.075 mm (No. 200).

Characteristics of fraction passing 0.4

25 mm (No.40)

Liquid Limit ...cooovvnmmmmmmmeeene NP | -

Plasticity index ......ooeneinerareeeee NP Max 6 % Max 6 %

The test resu Not Comply) with specifications limits

Signature/ .....7
5
3 El Malek El Afdal Street Juadl et 2 ¥
o

Zamalek, Cairo. 3N - LWle it
Tel.& Fax : 27367231 - 27363093 v

e TYPAFAY - YYFIVIT) 5 a0 + Opddd
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CEL____

Consulting Englneering Bureau & Laboratories
Al D1 LN | Jalae S

s ALSi) Y gliall peandl ciila
: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
: St. (453+760) : (454+600)

company Name

ProjCC(
Location

Type of sample : Soil Embankment (Middle Embankment)
Delivery Date  : 09/01/2023
Reporting Date : 15/01/2023

ReportingNo.  : 13
Sample No. : 02

Moisture — Density relation of soil
Test result (Modified proctor test)
ASTM D-1557

2.1
2.08 /
2.06 \\

2.04 - :/

2.02

dry denisty ( gm/cm? )

1.98
1,96 : -
6 7 8 9 10

water content %

« Max dry density (gm/em’) :2.09

¢ Optimum moisture content % 1 7.1

w\a}mmdmw
Signature/ ..{.... (2R Jutudh }

£10.091 - BT sl dm Ay
g N-M-MMMQ#:B: g Yo

3 El Malek El Afdal Street Juadlr et S

Zamalek, Cairo.

Tel.& Fax : 27367231 - 27363093
ACCREDITED
Tealing Laboratory
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CEL

Conswlting Englnesring Buresu & Leboralorios
A dig) ) ol YL W) Jalna 2

(ompAnY Name Al Y Jaal Gl cite
project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (453+760) : (454+600)
Type of sample : Soil FEmbankment (Middle F,mbankment)
pelivery Date : 09/01/2023
Reporting Date 15/01/2023
Reporting No. ¢ 13
Sample No. : 02

Test Results of California Bearing Ratio on Base Materials

ASTM D 1883

penetration | stress on piston (Mpa)
mm Inch ——__,
 0.64 0.025 I - E———
1.27 0.050 1 S
191 005 | 236
e o | 2% —
3.8 0125 2.81
] 0.150 3.02 =
445 0.175 3.22
5.08 0.200 3.47
571 0.225 3.63
6.35 0.250 3.73
CBR Result Stress (Mpa) CBR %
At 0.1 inch (2:54 mm) St. Value sample results 311
penetration 6.90 2.56

1- Attached graph shows penetration resistance versus pcnelrduon magnitude.
2- The sample was compdcted to dry density of 2.09 (gm fem’)

3 E) Malek El Afdal Street Juad¥r e ST
o

Zamalek, Cairo.
Tel.& Fax : 27367231 - 21363093 TYPIre4 Ll « S0
ACCREDIIED F-TYPIVIT) ) uSID 4 GpadD

— www.cel-egypl.com
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— CEL____

Consulting Engineering Bureaw & Laboratorios
113.“-\.1‘” :ﬂ)m‘uyl Jelae \.,.I:Q‘-‘

iy Name 3 AL Y liall gual) e
/'f"jcd : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
LocatiOH : St. (453+760) : (454+600)

Type of sample : Soil Embankment (Middle Embankment)

pelivery Date :09/01/2023

Reporting Date  : 15/01/2023

Reporting No. :13

I,ﬂlp:

Sample No. : 02

Load Penetration Curve of CBR Test
ASTM D-1883

w
o
S

r
%)
o

Stress on Piston (MPa)
Lo N
w o
o o

o4
o
S

o
w
=)

* ; P
0.00 4 r———t— =g : 9
0 1 2 3 o E ¢
- Penetration (mm)
A aarighl ..“IJ\I-'A-’”J*“"'""-
7). s
8
3 El Malek EI Afdal Street AL TRE TS [y B
Zamalek, Cairo. ayalan - el
Tel.& Fax : 27367231 - 27363093 YYFIreAr - YYFIVIT) 3 + gpdeld
”» ACCREDITED ;e‘;igypt CO;H
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~ CEL____

Consuiting Engineering Mureaw & Laboratorios
Araw g S ) LA W) S lne iSie

Company Name : Aalia) oY jUA Huad) Gika

Project t Eleetric Express Train, from Al Ain Sokhna to Marsa Matrouh

Location ¢ St (453+600) : (4544260)

Type of sample  : Soil Embankment (Upper Embankment)

Delivery Date : 25/02/2023
Reporting Date  : 03/03/2023
Reporting No.  : 14
Sample No. : 03

Dear Gentleman,

Attached here with the Soil Embankment delivered on 25/02/2023

Materials test

W = W o —

Sieve analysis according to ASTM D-422.

Material finer than sieve No. 200 according to ASTM D-1140.
Liquid limits and plasticity index of soil according to ASTM D-4318.
Soil classification according to Project Specs.

Proctor Test according to ASTM D-1557

Note: The sample was brought by the client to our laboratory and the laboratory is not

responsible for the way it is taken

_CEL ——
it AL el e

£ fadd) Jubaad)
~ _mu’u.‘)fdlﬁ: r,
Signature M .. o= LI e R

3 El Malek El Afdal Street
Zamalek, Cairo.

Tel.& Fax 1 27367231 - 27363093
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___CEL_____

Y

; 'ar" Consutting L nglneeting Buresy & Loboratorios
// Lu-.n.;.ll.;;l,t.:.'...yoyw.f.'.p
1§ . _
‘,«’J(L ompany Name AL Y gliall Geaad) uika
l// Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
/7 Location + St. (453+600) : (454+260)

-

’;j Type of sample  : Soil Embankment (Upper Embankment)
" Delivery Date  :25/02/2023

Reporting Date  : 03/03/2023

Reporting No.  : 14

Sample No. : 03

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sieve Size Passing LA
(mm)
50 100
37.5 97.1
25 92.7
19 86.8
12.50 75.5
9.50 46.9
4.75 50.9
2.36 45.4
2.00 42.7
1.18 37.0
0.600 33.9
0.425 29.3
0.300 21.2
0.150 15.2
- CfL ——
2 gamtight 12 ki) Jalan wlSe
N A1) Sataad)
Signature @mwwm
) - D OS5 D1 AT
2
3 El Malek EI Afdal Street Juadlr et S
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____CEL

Consulting Enginesring Ruresu & Laboratories
Asam bl ot )\-‘-—.-Yl J‘\M -

ompany Name 1 Al o il ) i

: Electric Express Train, from Al Ain Sokhna to
Location 1 St (4534600) @ (4544260)

Type of sample ! Soil Embankment (Upper Embankment)
Delivery Date ¢ 25/02/2023

Reporting Date  : 03/03/2023

Marsa Matrouh

Reporting No. 14
Sample No. : 03

Materials finer than 75 um (no.200) sieve

by washing ASTM D-1140.

Results
Test (%)
Percentage of material finer than 11.9
Sieve Size 75 pM  (N0.200) '
|
|
|
|
|
3
3 E1 Malek EI Afdal Street ;
Zamalck, Calre. Juadr L 5 ¥
TeL& ;'u :‘2“1:67231 - 27363093 oy Syl - L
AGCREDITED WP« TRVIFY s gulll > G0
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___CEL____

Consulting Engineeting Bureav & Laboratorios

Arawaig) | 1 HLLIAL W) Jalae aife
¢ ALaLSEAl) Y glall Cpund] iiSa

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

l)roj(‘l‘t
wcation : St. (453+600) : (454+260)
Type of sample : Soil Embankment (Upper Embankment)
pelivery Date  :25/02/2023
Reporting Date :03/03/2023
Reporting No. ¢ 14
Sample No. : 03
Results of liquid limit and Jasticity index
of soils according to ASTM D-4318
Results
Test (0/0)
///_ﬂ//——-‘
Liquid Limit NP
e )
Plastic Limit NP
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Molsture - Density relation of soil
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