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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). r O ._._*,4 b i) _,,;

3- ANALYSIS OF RESULTS I ’

ng e |
A

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: @Eg:ﬂ,tﬁ,.: _;:;
The following table shows a summary of the obtained results: | === 4" e §
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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Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134
CLIENT Gl A4S TIME START:  6:00 AM
PROJECT Electric Express Train TIME FINISH:  9:00 AM
LOCATION Al-dabaa (454+200) to (454+300) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. 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
5,00 500 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 .
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 £ & \
0.00 1.09 % 1.20 )S.;i
003 5 ~3
: : 1.40 NG \
0.09 1.30 NN AN
0.12 1.37 160 WO N
0.15 1.44 ' :
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
a, [ mm/(MN“/m”) ] -0.66 0.024
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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
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 \
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 1.11 120 PN S
0.03 1.18 \\
0.06 1.25 1.40 t\) ~C \
0.09 1.32 SIS \
0.12 1.39 160 NN
0.15 1.46 ' N \J},
0.18 1.53 NN
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 -
a; [ mm/(MN/m?) ] 6.16 2.222 QEG Dy i) |
N e R
a [ mm/(MN“/m®) ] -0.378 0.536 e g SO T
e ! |
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@vyal
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Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134

CLIENT Gl A8 TIME START:  12:00 PM
PROJECT Electric Express Train TIME FINISH:  3:00 PM
LOCATION Al-dabaa (454+000) to (454+100) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. 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 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.56 P

0.12 0.71

0.15 0.89 0.20

0.18 1.08

0.21 1.28 0.40

0.24 1.47

0.27 1.66 0.60

0.30 1.83

0.27 1.74 E 0.80 \\

0.21 1.60 g A

0.15 1.46 E

0.09 1.32 £ 1.00 A \

0.03 118 £ O A

0.00 1.04 % 420 W

0.03 1.11 N

0.06 1.18 1.40 \;\‘\ “

0.09 1.25 t?\ ~L X

0.12 1.32 S \

1.60 ‘;\

0.15 1.39 ~

0.18 1.46 xﬁfii

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
as [ mm/(MN/m?) | 5.532 2.333
ay [ mm/(MN“/m”) ] 1.53 0
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@vyal
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49334 dalgiua JU/Jf

Investigation & Q.C. boged) el ag Sl Slag
Plate Load Tests of Soils
DIN 18134

CLIENT Gl A8 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

500 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 \

0.24 1.55

0.27 1.74 0.60

0.30 1.94

0.27 1.85 £

0.21 1.71 g 0.80 \\

0.15 1.57 E \

0.09 1.43 £ 1.00

0.03 1.29 £ RN \

0.00 1.09 2 120 P\

o o BN \

. . 1.40 \\\ “

0.09 1.30 ~ \

0.12 1.37 1.60 S

0.15 1.44 ' h N\

0.18 1.51 ]

1.80 s S \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
ay [ mm/(MN“/m”) ] -0.281 1.257
Ev [ MN/m? ][Mpa] 87.9 227.4
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@vyal
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Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134

CLIENT Gl A4S TIME START:  6:00 AM
PROJECT Electric Express Train TIME FINISH:  9:00 AM
LOCATION Al-dabaa (453+800) to (453+900) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. 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

5,00 500 RELATIONSHIP CURVE

0.03 0.20 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 0.59 P

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 £

0.21 1.66 g 0.80 N

0.15 1.52 E 2\

0.09 1.38 £ 1.00 \

0.03 1.24 = A \

0.00 1.10 2120 NGNS \

0.03 1.17 N \

0.06 1.24 1.40 .

0.09 1.31 S \

0.12 1.38 1.60 B

0.15 1.45 ' R

0.18 1.52 N 1

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
a, [ mm/(MN“/m”) ] -0.974 0
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@vyal
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Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134

CLIENT Gl A8 TIME START:  9:00 AM
PROJECT Electric Express Train TIME FINISH:  12:00 PM
LOCATION Al-dabaa (453+700) to (453+800) level (-1.5) DATE 11-Jan-23
PLATE LOAD NO. 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

5,00 500 RELATIONSHIP CURVE

0.03 0.22 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 0.58 P

0.12 0.76

0.15 0.96 0.20

0.18 1.15

0.21 1.34 0.40 \

0.24 1.53 \\

0.27 1.72 0.60

0.30 1.91

0.27 1.82 £ 080 \\

0.21 1.68 ]

0.15 1.54 E

0.09 1.40 £ 1.00 \

0.03 1.26 = NS \

0.00 1.08 “ 1.20 S N \

Y q \

0.03 1.15 \\* . \

0.06 1.22 1.40 ‘\ \\

0.09 1.29 NN \

0.12 1.36 160 ’\

0.15 1.43 S

0.18 1.50 I B

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
4
a; [ mm/(MN/m*?) ] 6.07 2.163
777

ap [ mm/(MN“/m”) ] 0.627 0.867
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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. et Sl LLOb dhad
Plate Load Tests of Soils
DIN 18134
CLIENT Ol A8 yd 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
500 5,00 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 \
0.15 1.02 020
0.18 1.23 0.40
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 A
0.03 127 \
0.06 1.35 1.60 >~ \
0.09 143 - "
0.12 1.51 1.80 =~
0.15 1.59 N
0.18 1.67 2.00 AN
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
a; [ mm/(MN/m*) ] 6.911 2.667
a, [ mm/(MN“/m”) ] 0.61 0
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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. et Sl LLOb dhad
Plate Load Tests of Soils
DIN 18134
CLIENT Ol A4Syl TIME START:  10:00 AM
PROJECT Electric Express Train TIME FINISH:  12:00 PM
LOCATION Al-dabaa (454+400)To(454+500)Level (-1.50) DATE 12-Mar-23
PLATE LOAD NO. PLT-29 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 0.17 Stress, MN/m?
0.06 037 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.58 00 K
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 1 \
0.03 1.35 = '\ \
0.00 1.19 “ 1.40 *i\ \
0.03 1.27 N
0.06 1.35 1.60 o \
0.09 1.43 - NS \\\
0.12 1.51 1.80 =~
0.15 1.59 N
0.18 1.67 2.00 N
0.21 1.75 A
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
a, [ mm/(MN“/m*) ] 0.516 0
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

E-mail : horema_eg@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. et Sl LLOb dhad
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 K
0.12 0.84 020 N
0.15 1.07
0.18 1.30 0.40
0.21 1.52 X\
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 = AW \\
«x» 1.40
0.00 1.25 - ~
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 e ———
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
a; [ mm/(MN/m*) ] 7.229 2.907
a, [ mm/(MN“/m*) ] 0.755 0.246
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

Tel./Fax : +203 4243784 , +203 4272604

E-mail : horema_eg@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. et Sl LLOb dhad
Plate Load Tests of Soils
DIN 18134
CLIENT Call A8 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 "\
0.12 0.83
0.20
0.15 1.05 A
0.18 1.25 0.40
0.21 1.46
0.24 1.67 0.60
0.27 1.89
0.30 2.11 0.80
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 < 4 ~\ N\
0.00 1.20 » 1.40
0.03 1.28 ~ N
1.6 SIS
0.06 1.36 0 é - \
0.09 1.44 N -
1.80 ~ ‘
0.12 1.52 )
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
ay [ mm/(MN“/m”) ] 0.981 0
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

E-mail : horema_eg@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134

CLIENT G A8 TIME START:  12:00 PM
PROJECT Electric Express Train TIME FINISH:  3:00 PM
LOCATION Al-dabaa (453+600) to (453+700) level (-1.5)  DATE 11-Jan-23
PLATE LOAD NO. PLT-27 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 0.21 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 0.58 .

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 1.75 £ 080 \\

0.21 1.61 ﬁ \

0.15 1.47 E

0.09 1.33 £ 1.00 ¢

0.03 1.19 = - N

W

0.00 1.05 1.20 N

0.03 1.12

0.06 1.19 1.40 ~. \

0.09 1.26 N \\

~

0.12 1.33 1.60 NS

0.15 1.40 O

0.18 1.47 S

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
a; [ mm/(MN/m*) ] 6.134 2.333
a, [ mm/(MN“/m”) ] -0.271 0
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

E-mail : horema_eg@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134
CLIENT () A8 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
N\
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 = ANSw
o L NN N\
0.00 1.20 1.40 i{
0.03 1.29
0.06 1.38 1.60 NN \
0.09 1.47 NS 'S
0.12 1.56 1.80 SN
0.15 1.65 o
0.18 1.73 2.00 N
0.21 1.81 i\
0.24 1.89 2.20 |
0.27 1.97 ‘
0.30 2.05
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 6.823 3.117
a, [ mm/(MN“/m”) ] 1.501 -0.95
Ev [ MN/m? ][Mpa] 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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134
CLIENT () A8 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
5,00 500 RELATIONSHIP CURVE
0.03 0.20 Stress, MN/m?
0.06 0.41 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.62 e
0.12 0.85 \
0.15 1.07 020
0.18 1.30 N\
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 \
0.03 1.43 £ "3\;\ N\
0.00 1.26 ? 1.40 NS \
0.03 1.35 NS
0.06 1.44 1.60 -
0.09 1.53 S - \\
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 N
0.27 2.03 ‘
0.30 2.11
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 7.133 3.117
a, [ mm/(MN“/m*) ] 1.061 -0.95
Ev [ MN/m? ][Mpal] 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@vyal




Horema ..

it

Soil Investigation & Q.C. Bagnit Sllimg Stk crlay
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 \
0.20
0.15 1.05
N\
0.18 1.26 0.40 N\
0.21 1.48 \
0.24 1.71 0.60
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 1.21 140 RS
0.03 1.30 N
0.06 1.39 1.60 N \
0.09 1.48 - '
0.12 1.57 1.80 A\
0.15 1.66 -
0.18 1.74 2.00 N
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
GOmax 0.30 0.30
a; [ mm/(MN/m?) ] 6.896 3.117
a, [ 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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. boged) el ag Sl Slag
Plate Load Tests of Soils
DIN 18134

CLIENT Omad) 48 a4 TIME START:  2:00 PM
PROJECT Electric Express Train TIME FINISH:  4:00 PM
LOCATION Al-dabaa (455+100) to (455+200) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. 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

0.03 0.21 Stress, MN/m?

0.06 044 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.69 N

0.12 0.94 0.20

0.15 1.16

0.18 1.39 0.40

0.21 1.63

0.24 1.86 0.60

0.27 2.10

0.30 2.33 0.80 \

0.27 2.23 £ A

1.00

0.21 2.05 g \

0.15 1.87 £ 420

0.09 1.69 g L \

0.03 1.51 g 140 IS

0.00 1.33 @ —] N\

0.03 1.42 1.60 ‘:\

0.06 1.51 N

1.80 NSO \

0.09 1.60 N 3%\

0.12 1.69 200 N

0.15 1.78 ' LS

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 st loading 2 st loading
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 8.044 3
a, [ mm/(MN“/m”) ] -0.641 0
Ev [ MN/m? ][Mpal] 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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134
CLIENT Gyl A4S TIME START:  8:00 AM
PROJECT Electric Express Train TIME FINISH:  10:00 AM
LOCATION Al-dabaa (455+200) to (455+300) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. PLT-36 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 0.21 Stress, MN/m?
0.06 043 . 00o.oo 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.66 00 4T
0.12 0.90 0.20
0.15 1.14 \
0.18 1.38 0.40 AN
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 g -
0.15 1.88 £ 420 .
0.09 1.70 E I \
0.03 1.52 £ 1.40 3\‘7
0.00 1.34 @ NS \
0.03 1.44 1.60 N
0.06 1.54 N \
0.09 1.63 180 S
0.12 1.72 2.00 a—_ \
0.15 1.81 ' DN <X\
0.18 1.90 2.20 N
0.21 1.99 X
0.24 2.08 2.40 |
0.27 2.17 ‘
0.30 2.25
STRAIN MODULUS, Ev
1 st loading 2 st loading
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 7.684 3.241
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@vyal




Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. boged) el ag Sl Slag
Plate Load Tests of Soils
DIN 18134
CLIENT Gyl A4S TIME START:  10:00 AM
PROJECT Electric Express Train TIME FINISH:  12:00 PM
LOCATION Al-dabaa (455+300) to (455+400) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. 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
5,00 500 RELATIONSHIP CURVE
0.03 0.20 Stress, MN/m?
0.06 0.42 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36
0.09 0.63 00 4T
0.12 0.83 020 |2
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 )
0.27 2.00 £ N\
0.21 1.83 g 1.00
0.15 1.66 E 1.20 A N\
0.09 1.49 g N\ A
0.03 1.32 £ 140 | —
0.00 1.15 @ N TN \
0.03 1.23 1.60 TINLTS \
0.06 1.31 b ~u
0.09 1.39 1.80 N
0.12 1.47 N
2.00
0.15 1.55 =\
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 st loading 2 st loading
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 6.932 2.531
a, [ mm/(MN“/m”) ] 0.219 0.868
Ev [ MN/m? ][Mpal] 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@vyal




49334 dalgiua JU/Jf
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Horema ..

Soil Investigation & Q.C.

Plate Load Tests of Soils

DIN 18134

CLIENT Gyl A4S 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

500 5,00 RELATIONSHIP CURVE

0.03 0.20 Stress, MN/m?

0.06 0.38 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.56 .

0.12 0.75 0.20 A

0.15 0.93 '

0.18 1.12 N\

0.21 1.30 0.40 N

0.24 1.49

0.27 1.69 0.60 N\

0.30 1.89 e

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 g 120 1 ‘s -

0.00 1.10 “ N .

0.03 117 1.40 . \

0.06 1.24 S A

0.09 1.31 1.60 \tg N\

0.12 1.38 \\

0.15 1.45 1.80 N

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
GOmax 0.30 0.30
a; [ mm/(MN/m*) ] 5.816 2.381
a, [ mm/(MN“/m”) ] 1.268 -0.255
Ev [ MN/m? ][Mpal] 90.8 2441
Ev2/Ev1 2.69
MODULUS OF SUB-GRADE REACTION, Ks
ks = Ac/As 159.2 MN/m?

5 Mostafa Kamel St. Smouha Alexandria 25 05Ky} — dogass = JalS hlaas i 0

Tel./Fax : +203

43784 , +203 4272604

E-mail : horema_eg@vyal



Horema ..

Soil

49334 dalgiua JU/Jf

Investigation & Q.C. Bagel el ap LD Slasd
Plate Load Tests of Soils
DIN 18134

CLIENT Cral) 48 TIME START:  2:00 PM
PROJECT Electric Express Train TIME FINISH:  4:00 PM
LOCATION Al-dabaa (455+500) to (455+600) level (-1.50) DATE 30-Mar-23
PLATE LOAD NO. 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

5,00 5,00 RELATIONSHIP CURVE

0.03 0.21 Stress, MN/m?

0.06 0.42 o 000.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

0.09 0.61 .

0.12 0.82 0.20

0.15 1.02 : 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 £ 1.00 LY

0.09 1.45 E R

0.03 1.29 T 120 NS .

0.00 1.13 @ B NGNS

0.03 1.20 1.40 ™ N

0.06 1.27 . AN

0.09 1.34 1.60 e *ﬁ\

0.12 1.41 N N

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 st loading 2 st loading
GOmax 0.30 0.30
as [ mm/(MN/m?) ] 6.733 2.077
ay [ 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@vyal




__CEL____

CariWitrigg b raggrmweivig Fomewsy & Lot eiin =y

Aguwdagl! w juinnes W Joss aikhw
( tmpany Same ALk L Jhan peind s
Project : Klectric Lapres Train, from Al Ais Sokbaz to Marsa Matroub
i ation £ 9, (453000 2 (454+260))
Type of vample  : Soil Embaskmeat (Upper Embankment)
Delivery Date s 6/01/2023
Keparting Date 2 12/01/2023
Heporting So, 212
Sample No, : 0l

Dear Gentlernan,
Jttached here with the Soil Embankment delivered on 06/01/2023

Moaterials test

| Sieve analysis according o ASTM D-422.

2. Material finer than sieve No. 200 according 1o ASTM D-1140.

3, Liquid limits and plasticity index of soil according to ASTM D-4318.
4. Soil classification according to Project Specs.

5, Proctor Test according 1o 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

A 14 Malek K1 Afdol Street Juad¥r et ST

Zamelek, Calro, apalal - Ll

Vol & Fux 1 21367231 « 27363093 e YYPITAF - TYPIVIT) ) oS + Qpadl
ARENSRUED www.cel-egypt.com

&

CamScanner



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

CEL

Consulting Engineering Mureoau & Laboratorios
Aawhagl .:n,\.:.'mwl Jolae e

‘ompuny Name ¢ Aaiall &Y gall Guad s

Project + Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location + St. (4534600) : (454+2060)

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)
20 100
37.5 97.2
75 91.6
19 86.5
12.50 75.1
9.50 64.7
4.75 504
2.36 48.8
2.00 474
1.18 338
0.600 29.6
0.425 27.1
0.300 20.8
16.9

Signature /...

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

Juadll At i
ALl - Ul i
TYPAFAY - YYFIYIY) o uS0 + gpadi
www.cel-egypt.com

ACCREDITED

I Testing Labormmcry

CamScanner


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

___ CEL__—

Consalting £ nlnesing thinwan & 1 aboiatiios

Apawshiaglt vt 3 badahan Selne ke

/Company Name ¢ ALaliad) GV Ul Gt i
‘,"/l'mjt‘ct . Electric Express Train, from A
! Location ¢ St (33 H000) (4544 2060)

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

Reporting Date 12/0172023

Reporting No. ¢ 12

Sample No. : 01

1 Afln Sokhna to Mursn Muatrouh

Materials finer than 75 jum (n0.200) sieve
by washing ASTM D-1 140.

. Results
T'est (%)
Percentage of material finer than 4.5
Sieve Size 75 pM (No.200) i
Signature /...... fé
3
3 El Malek El Afdal Street AT TN
Zamalek, Calro. lJ;‘l‘.;:ﬂ.ﬂ - I::Jl
Tel.& Fax : 27367231 - 27363093 ‘
N SETTEL TVPAP AT - TYPIVIF) | oS0+ pdull
o Lakertrary www.cel-egypt.com

CamScanner


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

CEL

Consulting Enylneering Bureau & Laboratories

PUNTCI TR R v-99 TN P

ompany Name : Al Y el () 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 an lastici
of soils according to ASTM D-4318

Test R::/:;ts
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

3 F1 Malek El Afdal Street
Zamalel, Cairo.
Tel.& Fux : 27367231 - 27363093

Juad i et 5 ¥

ialal - dlle )
YYPIFAF - YYFIVITY  uSlh + Opad]
www.cel-egypl.com

ACCREDITED
fesling Laborsiony

CamScanner


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

/I ceL___

'} Consulting Enginesring Dureau & Labaralotios
Aawhagl! Qljmyi Jalas .

itt ompany Name ¢ Alalsiall S glall uadl i

Jf Project ¢ Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location ¢ St (4534600) ¢ (4544260)

Type of sample & Soil Embankment (Upper Embankment)

Delivery Date £ 06/01/2023

Reporting Date  : 12/01/2023

Reporting No. ¢ 12

Sample No. 101

Soil Classification According to Project Specs (Embankment)

Limits according

TEST Results |
(%) Projects Specs
«  Group Classification (A-1-n) (A-1-a) (A-1-h)
2.00 mm (No.10). 474 Max 50 % J—
0.425 mm (No. 40). 27.1 Max 30 % Max 50 %
14.5 Max 15 % Max 15 %

0.075 mm (No. 200).

Characteristics of fraction passing 0.425 mm (No.40)

Liquid Limit oovvecciiraniccnnnnnen NP n— ——
Plasticity indexX ........coiervrninnrinnn NP Max 6 % Max 6 %
The test resuttS qreet] w0 Not Comply) with specifications limits
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Coensulting Engineering Bureaw & Laboralorios
a._-_u.u—l-'l-‘“ &l,m&“}'l .J.‘L-‘ ——iSee

s AlalSiall Y gliall (pund) GiSa

pmpany Name |
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
Moisture — Density relation of soil
Test result (Modified proctor test
ASTM D-1557
2.12
o
E 208 ;_,-'
E 2.06 /
> 204
E 2.02
g 2 #
198 _/
1.96 '
4 5 6 7 8 9 10 11
water content %
e Max dry density (gm/cm?) : 2.10
e Optimum moisture content % : 7.8
Signature
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Cor

Company Name @ dalial Y gl pandl il
Project « Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location s St. (4534760) ¢ (4544600)

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 W

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

Signature /..\,

Jadyi Al S

Spald . e M

TVPATAF - YYPAVIPD o oSl + Qpdul]
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Consulting Engineering Bureau & Laboratorios
2._..-.4.'..‘11 &l)\;;ﬂn" J.LI»‘ -.-b-&‘

' Company Name ¢ ALl Y gliall (puad) S

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.

Si:‘:’:ﬂf;‘“ Passing %
50 100
37.5 96.1
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
1.18 35.9
0.600 30.2
0.425 28.1
0.300 22.2
0.150 15.9
Signature /.
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Company Name Akt Y yal RN U
from Al Ain Sokhna to Marsa Matrouh

Project : Electric Express Train,
Location + St. (4534760) : (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

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

|
[
l Results
Test | a
| Ve
| (%)
Percentage of material finer than 13.9
_ Sieve Size 75 pM  (No.200)
3
3 E1 Malek EI Afdal Street ) Juad¥ et S ¥
Zamalek, Cairo. 3 alEN - e
Tel.& Fax : 27367231 - 27363093 b TYPIF AT - TYPIVIT) ) puSl + Gpduld
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Consulting Englneering Bureau & Laboratorios

A digh) D1 LGN Jolas cuiSe
Company Name : Alelsiall & giall Guand) il
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. 102

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

Test R::: ;ts
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

WQ}MM#‘
Midﬂuﬂi
A\ 210091037 waidderds
Signature /"N o s L
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Consuiting Engineering Bureau & Laboratories
Ae gl | D1 EI Y | Jelae iSe

Company Name ¢ ALSIA Y gal) ) i
project : Electric Express Train, from
Location : St. (453+760) : (454+600)
Type of sample  : Soil Embankment (Middle Embankment)
Delivery Date  :09/01/2023

Reporting Date  : 15/01/2023

Al Ain Sokhna to Marsa Matrouh

Reporting No.  : 13
Sample No. : 02

Soil Classification According to Project Specs (E mbankment)

Limits according

Results
A (%) Projects Specs
+ Group Classification (A-1-2) (A-1-a) (A-1-b)
200 mm (No.10). 40.4 Max 50 % s
0.425 mm (No. 40). 28.1 Max 30 % Max 50 %
0.075 mm (No. 200). 13.9 Max 15 % Max 15 %

Characteristics of fraction passing 0.425 mm (No.40)

Liquid Limit ...ocooovemmmmnnmees NP P -

Plasticity indeX ......oooveererenanneere NP Max 6 % Max 6 %

= Not Comply) with specifications limits

Signature / .....=%
5
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?m;kk- Cairo. 3 ala - Wl
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Consulting Engineering Bureau & Laboratories
A gl S LB W | Jalas oS

Compa ny Name : alalsial) Y glall Cpead) 384

project

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

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

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

ASTM D-1557

2.1
208 /
NE 2.06 x"’ \
& 208 - /
> / 4
g 202 4
S 2
° /

1.98 ./-

196 +

4 5 6 7 8 9 10
water content %
e Max dry density (gm/em?) 2.09
¢ Optimum moisture content % : 7.1
Signature / ..{....
£10.001 =BT il :
0 - Gl g D e i B
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Consulting Englneering Buresw & Laboralorios
A gl S Aol ) Sl iSm

y Name : LAl &Y gl el ol

[ompﬂﬂ

project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : 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
Sample No. : 02

lifornia Bearing Ratio on Base VMaterials

ASTM D 1883

Test Results of Califo

penetration stress on piston (Mpa)
mm Inch )
[ 0.64 0.025 _’_,li:’_’—’-—
1.27 0.050 22
191 0.075 236 -
2.54 0.100 2.56 -
3.18 0.125 2.81 .
3.81 0.150 3.02
445 0.175 3.22
[ 5.08 0.200 3.47
5.71 025 3.63
6.35 0.250 3.73
CBR Result Stress (Mpa) CBR %
ch (2. St. Value Sample results
A O.L::e:]r?tisol:lmmj 6.90 1,56 371
Notes :
|- Attached graph shows penetration resistance Versus pcnelrauon magnitude.
2- The sample was compaclcd o dry density of 2.09 (gm /em’)
at 7.1 % optimusa
3- Surchargg
Signature/ ...
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Consulting Engineering Bureau & Laboratories
A gl D1 ) LAY e lne S

pany Name § Alaliall @Y glall () e
rf“jcd : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
" cation : 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

!

Sample No. : 02

Load Penetration Curve of CBR Test

ASTM D-1883

i

400 —

3.50

g

g
n
(=]

o
n
o

Stress on Piston (MPa)
3
o

8

| PR S———
0.00 +—————} e
0 1 2 3 e
e Penetration (mm)
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Consuiting Engineering MMnvaw & Laboratorios
A il 1 ) LAY Jelae Cuife

Company Name 3 Al &Y jlall fead) it

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

Location

t St (453+600) : (454+260)

Type of sample  : Soil Embankment (Upper Embankment)

Delivery Date 1 25/02/2023
Reporting Date  : 03/03/2023
Reporting No.  : 14
Sample No. 103

Dear Gentleman,

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

Materials test

u.d:-wld:-—-

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

L ——
s

£ add) Jabead)
P T
Signature A\ .. o3 LRB w R

3 El Malek El Aldal Street
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Consultung Loglineering Buresw & Loboratorios

P R S, Jelas a.,.un‘-‘

}f’,f
'((ompan_\ Name Al Y glall Geadl cita

/l’mjﬂ‘l + Electric 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

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Si:::ﬂ?;“ Passing %
50 100
37.5 97.1
25 92.7
19 86.8
12.50 75.5
9.50 46.9
4.75 50.9
2.36 454
2.00 42.7
1.18 37.0
0.600 33.9
0.425 293
0.300 21.2
0.150 15.2
e
N 2 Jaladd
Signature Kﬁfﬁm
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Consulting L nginesting Duresu & Laboratoriss
A big) | ot J Al W1 o las cailin

ompany Name ¢ AL Y gl et il

: Electric Express Train, from Al
Location 1 St (4534600) : (454+4260)

Tpe of sample : Soil Embankment (Upper Embankment)
Delivery Date : 25/02/2023

Reporting Date  : 03/03/2023

Reporting No. & 14

Sample No. : 03

project Aln Sokhna to Marsa Matrouh

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 EI Malek EI Afdal Street : LAY L A T
TeL& Fax : 27367231 - 27363093 YYPIF AT o TYPIVITY ) uS
AGCREDITED b tMmIn

CamScanner


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

A ompany Name
Projcct

Location

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

__CEL____

Consulting Engineeting Bureau & Laboralorios

Al | 1 LI N1 S lae i

¢ Alalial) Y glall (puaad) ik
: Electric Express Train, from Al Ain Sokhna to
: St. (453+600) : (454+260)

: Soil Embankment (Upper Embankment)
:25/02/2023

: 03/03/2023

: 14

103

Marsa Matrouh

Results
Test (%)
//
—— NP
Liquid Limit
/,/’————
Plastic Limit NP
R
Plasticity Index NP
Signature i__iég_ﬂl-
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Corsatng Lrg eering Buesu A Laboratones

FURRPGIN [ - LR PTE SRR
A SV T e e
projest : Electric Express Train, from Al A
m—,tion ' St (433+000) : (454-260)
npe of ample  : Soil Embankment (L pper Fmbankment)

ay Name
..‘s" .
a Sokhna to Marsa Matrouh

pelivery Date 2 230272023
Reporting Date  : 030320213
Reporting No. ¢ 14
Sample No. : 03

Soil Classification According to Project Specs (Embankment)

Result Limits according
esults
TEST (@) Projects Specs
G Classification (A-1-2) (A-1-2) (A-1-b)
o Group Classincanor
- - .;
200 mm (No.l0) 42.7 Max 50 %6 S
\ No. 40) 203 May 30 % Max 50 %
t -= *N "1 ‘_ 0. -
0.073 mm (No *00) 11.9 Max 15 % Max 15 %
A2 MR W, - 4
Characteristics of fraction passing 0.423 mm (No.20)
Liquid Limit c.coeneensnmsmasmnesenes NP — —
Plasticity indeX ...ocevesmsssanseneneess NP 6% _———

The test results are Iv - = Not Comply) with specifications limits
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CEL____

G e s g Bineas & Lol atonins
Aper gl il LW Jelag oifie

; Abal A Al it

cEteetrle Express Tealn, from Al Aln Soklina to Marsa Matrouh

]
! . .
oo aple P SolbEmbankment (Upper Embankment)

_Inll;:“” Dty 25’"2’2"1-‘

\l
i
,i‘

[
';..l.urtluu Date 1 OVOI202)
H‘nlull'“"u N"o ! l"
sample No. A
Maolsture - Density relation of soll
‘Test result (Modified proctor test
ASTM D-1557
N2
L
L 208
la 206
. 204 »
t’l | ‘4
§ 0 /
& ?
10K
196 ) : ’ " L = =
water content %
o Max dry density (pm/em?) 12,11
o Optimum molsture content % 174
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