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Technical Report

Plate Loading Tests
KM 336+220 to 336+320 and KM 336+320 to 336+420

(Middle Embankment (-1.5 m))

Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)
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L. Introduction
The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-lapan University of

Science and Technology (EJUST) was retained by ELDAWLY ELHADETH Company to
conduct two plate loading tests on the Middle Embankment {-1.5 m) of the Electric
Express Train project at two locations (KM 336+220 to 336+320 and KM 336+320 to
336+420) in accordance with the German Standard DIN18134, The mandate was
communicated by Eng. Saleh Mohamed of ELDAWLY ELHADETH Company. Field team
members (MrAhmed Sabry) from the working CETCU team visited the project site on
October 16, 2023 and performed the required tests, This report summarizes the plate
loading test procedure according to DIN18134, the test results and their interpretations,

and the CETCU pertaining recommendations.

2. Test Set Up and Instrumentation
' The German standard DIN18134 was applied to define the test setup including the

loading system, test conditions, and procedure for the plate leading tests.

= The tests were carried out to determine the Strain Meduli (Evl and Ev2] and thair
ratio (Ev2/Ev1) from a stress - deformation relationship of two consacutive loading

from Loading-Unloading-Loading regime.

= The loading plate has a diameter of 600 mm and a thickness of 25 mm and it is
pravided with equally spaced stiffeners. The upper plate face is paraliel to the bottom
face of the plate to allaw a 300-mm plate to be placed on the 600-mm plate top.

- The loading system consisted of a hydraulic pump connected to a hydraulic jack of
700 bar capacity, which can apply and release the load increments.

= The dial gaugae used to measura the plate sattlement has a resolution of 0.01 mm
and the lever ratio was equal to 1.

« The temparature at the time of the test was 27 1°C.

= The plate was carried out on a Middle Embankment (-1.5 m] {according to the
company) at two paints (KM 3364220 to 336+320 and KM 336+320 to 336+420). The

test surface area was levelled, and the plate was bedded on this surface.

= The hydraulic jack was placed on the middle of, and normal to, the loading plate
beneath the reaction loading system and secured against tilting.

,_,_..l-l"-"'_._.'_ i
* The reaction loading system "Mihdnr CAT 966G.
s ] ;. e ha
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3. Test Procedure and Results
The plate load test was conducted in accordan

reloading regimes were considered to estimate
to the test, the force transducer and dial gauge were roset to zero, and then a load

corresponding to 2 stress of 0.01 MN/m2 was applied. The load was Increased in the first
loading cycle until a normal stress of 0.25 MN/m2 was reached, and the loading increment
wat 0,025 MN/m2, The load was gradually released in four stages. Following unloading, a
second loading cycle was performed, but the load was only increased to the penultimate
stage of the first cycle. Two plate loading tests on the Middle Embankment (-1.5 m) of the
Electric Express Train project were conducted at two locations [KM 3364220 to 336+320 and
KM 3364320 to 336+420) and the data collected at the two test points s included in Appendix

A

oo with the DIN18134. Loading. unloading, and
the resillent modulus of the tested soil. Prior

Table 1 presents the load-settiement data obtained at the first loading and unloading stages
of the plate loading test performed at the location (KM 3364220 to 336+320), while Table 2
thows the data obtained at the second loading stage.

Table 1: Load-settlement data obtained at the first loading and unloading stages of the plate
loading test performed at the location (KM 336+220 to 336+320)

Load (F] Narmal stress (o) Settlement (5]

Loading stage | i s

1 L414 0.005 0.00

2 14.14 0.050 0.20

3 21.21 0.075 0.34

4 28.28 0.100 Akh

5 3535 0.125 0.70

[ 42.42 0.150 0.85

7 459,49 0175 0.93

B 56.56 0.200 1,05

9 63.63 0.235 1.19

10 70.7 0.250 135

1 56.56 0.200 135

n 49.49 0.175 135

13 35.35 0.125 117

1 21.21 0.075 1.00

15 1414 0.005 0.40
__—@ﬂﬂu
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Load-settlement data obtained at the second loading and unloading stages of the

Table 2:

plate loading test performed at the location (KM 336+220 to 336+320) &
Load Normal stress (o) Settlament |

Loading stage kN (F) M/ P

0 1.414 0,005 0.40

1 7.07 0.025 0.54

F 14.14 0.050 0.64

3 nn 0,075 0.75

4 2828 0.100 0.B2

5 3535 0.125 0.51

& 4242 0.150 101

7 42.49 0.175 1.12

& 56.56 0.200 1.20

] 63.63 0.225 1.29

The load-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 336+220 to 336+320) are shown in Figure 1. Table 3 shows the
ealculztions of the resilient modulus of the tested soil according to DIN18134. The testing data
correspanding to the second testing peint (KM 336+320 to 336+420) Is provided in Tables 4-6

and Figure 2.

Table 3: Calculations of the resillent modulus of the tested soll according to DIN18134: (KM

336+220 to 336+320)
Farameters 1st loading cycle 2nd loading cycle
[5g,mmax) MNim" 025 0.25
8 (mm) -0.08 0.41
a, {mm{MNm’}) 6.28 451
a, (mmy{MN2m’}) -2.43 2,73
Ev= 1.8 rf (aytay Sy szl 79.24 117.39
Evy/Evy 1.48

B Tl
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Stress (MN/m?)

0.00 0.05 0.10 015 0.20

0.25

0,30

0.00
0.20
040 |
_E_ 0.60
'E' 0.80
= 100
1,20
1.40

=

KM 3364220 to 336+320

O First Loading eycle
& Second loading cycle

O Unloading cycle

1.60

Figure 1: Load-settlement data: plate lpading test performed at (KM 336+220 to 336+320)

Table 4: Load-settlement data obtained at the first loading and unloading stages of the plate

loading test perform
Load |F) Naormal stress (dg)

o 1.414 0.005
1 1.07 0.025
2 14.14 0,050
a 21.21 0,075
4 28.28 0.100
5 3535 0.125
[ 42,42 0.150
7 48,45 0175
8 56.56 0.200
a9 63.63 0.225
10 70.7 0.250
11 56.56 0,200
12 4949 0.175
13 35.35

14 i

15 1414

www.gjust.edu.eg

CETC23100020. Trans Geo.PLT

ed at the location (KM 3364320 to 336+420)

Settlement (5)

0.00
0.25
035
0.52
0.80
0.95
1.10
1.27
137
L52
1.66
1.66
1.66
1,48
L30
0.76

mm
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Table 5: Load-settiement data obtained at the second loading and unloading stages of the

rformed at the location (KM 3356+320 to 336+420)

plate loading test pe HE o - "
Load [F] stress |, ament

Loading stage | MR/ ik
(1] 1.414 0.005 0.76

1 1.07 0.025 0.86

2 1414 0.050 1.00

3 1.1 0.073 1.13

4 28.28 0.100 135

5 35.35 0115 1.40

6 42.42 L1500 1.50

T 45,49 0.175 1.58

8 56.56 0.200 1562

9 63.63 0.225 1.69

Table 6: Calculations of the resiient modulus of the tested soil according to DIN1B134: (KM

336+320 to 336+420)
Paramatars 1st loading cycle Ind loading eyele
(8o, max) MNm’ 0.25 0.25
ay {mm) 0.00 0.71
a, (mmi{MNim’}) B.31 6.62
a; (mmiMN2/m)) -6.67 9.85
Ev= 1.5 o (ay*ay. By, wal B7.73 108.29
E'H'II"EH 1.ED
Stress (MN/m?)
.04 005 010 015 .20 0.25 0.30
0.00 =
az | O First Loading cycle
0,40 A Second loading cycle
E 0.60 OUnloading cycle
'
E ﬂ'.gﬂ
2 100
3
1.40
Lo
KM 336+320 to 336+420 :
].ﬂﬂ T L e 1-I-l-lI
£ e

Figure 2: Load-settlement data: platé J6Ading tesbperformed/at (KM 336+320 to 336+420)
IRy L, sl o] & b ol
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4. Closure

Test results presented herein report the load-settlement data obtained from two plate
loading tests conducted on the Middle Embankment (-1.5 m) of the Electric Express train
project at two locations (KM 336+220 to 3364320 and KM 3364320 to 336+420) In accordance

with German Standard, DIN1B134,

E. E.2
Locatl E,,/E,, ratio
i MN/mZ  MN/m2
KM 3364220 03364320 7924  117.39 1.48
KM 3364320 t0336+420 6779  108.29 160

= Note: Before interpreting these test re: itml:f the Middle Embankment {-1.5

m) in-sltu variability between therﬁgm mlm—'iw,_h..- fisjglpred.
Sttt .
Technical committee //Gj_‘fa“—‘-”d Lab Engineer
Prof. Dr. Mohamed F. M. Fahmy Mohamed A. Al-Najjar
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Location of testsites | 1\ 3364220 10 3364320 [Loe "™ e
Project title: Fiecirle Express Train Project - ELDAWLY  |Date: | 16/10/2023
ELIADETH Comnpany
Diameier of loading Time [10:47:00 AM
plate G 11:15:00 AM
Lever ratio I Note:
Type of Soil Middle Embankment (-1.5 m) ___|CAT 966G
Bedd g material mrn
Temperaiure 2750
Tesl regime Loading Stage No. |Load (KN} Dial Gauge Reading (mm]
Loading Stage 1] 1414 10.00
1 7.07 9.90
z 14.14 9.80
3 2121 0,66
4 25.28 0.50
5 3535 9.30
6 4242 2.15
7 4949 9,07
8 56,50 B.95
9 6363 881
10 0.7 8.65
Unloading Stage 11 56,56 8,65
12 4949 8.65
13 3535 583
14 21.21 0,00
15 1414 92.60
Test regime Loading Stage No, |Load { kN) Dial Gauge Reading {mm)
Reloading Stage 0 1414 9,60
1 7.07 946
2 14.14 936
3 . v d | 925
4 28.28 9.18
- 35.35 o0
[/ 4242 8.99
7 4949 .- 8.88%
8
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Location oftestsite: | g 3364320 to 336+420 (L0 MrAmedSaby
Project title: Elrcirle Express Train Project - ELDAWLY Dm:_ 16/10/2023
ELHAIHET T Company
Diameter of loading Time |10:15:00 AM
[plate e 10:42:00 AM
Lever rativ s I Note:
[Tvoe of Soi Middle Embankment {-1.5 m) CAT 966G
Bedding material —
Temperature rc
Test regime Loudling Stage No. [Load (k) Dial Gange Reading (mm)
Loading Stage 0 1414 10,00
1 707 9,75
2 14.14 .65
3 21.21 0,48
q 2518 220
5 3535 905
[ 4242 .90
7 4949 8.73
i 56.56 8.63
9 63.63 8.48
10 70.7 834
Unloading Stage Tl 56.56 8.3
12 4940 834
13 35,35 8.52
14 21.21 8.70
15 1414 924
Test regime Loading Stage No. Load (KN} Dial Gavge Reading {mm) |
Reloading Stage i 1414 224
1 7.07 9.14
2 14.14 9.00
3 2121 8.57
4 23.28 878
5 3535 8.60
5 4242 8,50
7 49 by 8L
8 ey et % | 8.38
L
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Technical Report
Plate Loading Tests
KM 336+200 to 336+300 and KM 336+300 to 336+420
Native Soil
Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)
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(August 6, 2023)
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1. Introduction

The Civil Engineering Testing & Consulting Unit [CETCU) of the Egypt-lapan University of
Science and Technology (EJUST) was retained by ELDAWLY ELHADETH Company to
conduct two plate loading tests on the Mative Soil of the Electric Express Train project at
two locations (KM 3364200 to 336+300 and KM 3356+300 to 336+420) In accordance with
the German Standard DIN18134. The mandate was communicated by Eng.
5aleh Mohamed of ELDAWLY ELHADETH Company. Field team members (Sameh Hassan)
from the working CETCU team visited the project site on August 6, 2023 and performed
the required tests. This report summarizes the plate loading test procedure according te
DIN18134, the test results and their interpretations, and the CETCU pertaining

recaommendations.

2. Test Set Up and Instrumentation
= The German standard DIN18134 was applied to define the test setup including the

loading system, test conditions, and procedure for the plate loading tests.

= The tests were carried out to determine the Strain Moduli {Evl and Ev2) and their
ratio (Ev2/Evl) from a stress - deformation relationship of two consecutive loading

fram Loading-Unloading-Loading regime.

« The loading plate has a diameter of 600 mm and a thickness of 25 mm and it is

provided with equally spaced stiffeners. The upper plate face is parallel to the bottom
face of the plate to allow a 300-mm plate to be placed on the 600-mm plate top.

» The loading system consisted of a hydraulic pump connected to a hydraulic jack of
700 bar capacity, which can apply and release the load increments.

= The dial gauge used to measure the plate settlement has a resolution of 0.01 mm
and the lever ratio was equal to 1.

= The temperature at the time of the test was 33+ 1°C.

= The plate was carried out on 2 Native Soil (according to the company) at two points
(KM 336+200 to 336+300 and KM 3364300 to 336+420). The test surface area was

levelled, and the plate was bedded on this surface.

« The hydraulic jack was placed on the middle of, and normal to, the loading plate
beneath the reaction loading system and secured against tilting.

« The reaction loading syste

1 '
JUGT CETE Umit
L.'F'_—-J C|HTEGH@EJ“LE"“#E
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3, Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. Prior
to the test, the force transducer and dial gauge were reset to zero, and then a load
corresponding to a stress of 0.01 MN/m2 was applied. The load was increased in the first
loading cycle until a normal stress of 0.25 MN/m2 was reached, and the loading increment
was 0.025 MN/m2. The load was gradually released in four stages. Following unloading, a
second loading cycle was performed, but the load was only increased to the penultimate
stage of the first cycle. Two plate loading tests on the Native Soll of the Electric Express Train
project were conducted at two locations (KM 336+200 to 336+300 and KM 3364300 to
336+420) and the data collected at the two test points is included In Appendix A.

Table 1 presents the load-settlement data obtained at the first loading and unloading stages
of the plate laading test performed at the location (KM 336+200 to 336+300), while Table 2
shows the data obtained at the second loading stage.

Table 1: Load-settlement data obtained at the first loading and unloading stages of the plate

loading test m'rfmmﬂd at the location (KM 336+ Eﬂm}

::n l:rzs

0,050 ﬂ._'rl;'r

0.075 0.82

0.100 0.99

0.125 137

0.150 155

0.175 2,08

0.200 2.38

0.225 250

0250 265

02040 158

0.175 250

0.125 2.19

0.075 1.99
0,79

1 Iﬁ!;tutni“'
T S S =
§ ot il e § o i AR
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Table 2: Load-settlement data obtained at the second loading and unloading stages of the

plate loading test rmed at the location (KM 336+200 to 336+300)

079

T 1.414 3
0.025%5 1.23

.07
14.14 0.050 1.40
0.075 1.58

N 71.71
=1'_B.:.a 0.100 179
35.35 ‘0125 1.95
BEEE WL 4242 0,150 2.12
=4M~! 0.175 1.37
56.56 0200 2.4
0225 Z2.52

B e

The load-settlement data obtained In all loading and unloading stages for the test performed
at the first location (KM 3364200 to 336+300) are shown in Figure 1. Table 3 shows the
calculations of the resilient modulus of the tested soil according to DIN18134. The testing data
corresponding to the second testing point (KM 336+300 to 336+420) is provided in Tables 4-6

and Figure 2.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
336+200 to 336+300)

" ] s et | 8 m:-ndt i
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E
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Figure 1: Load-settlement data: plate loading test performed at (KM 3356+200 to 336+300)

Tabie 4: Laad-sattlement data obtained at the first loading and unloading stages of the plate
lﬂlﬂll'll tesr peﬁnrma:l I‘H!'IE location {HI.I'I 336+300 to 336+420)
o ]'Hﬂrmal stress (gg)

MM

0.005

0.025

0.050

0.075

0.100

0.125

0.150

0175

0.200

0.225

0.250

0.200
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0.125

0,075 1.29

0005 0.34
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Table 5: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 336+300 to 336+420)

Toad(F}  |Normaistressiol || Settmment(s) |
e | ¥l -t |
= 1.414 0.005 .34
7.07 0.025 0.75
N 14 14 0.050 0.89
I 2121 0.075 1.00
B 0.100 1.18
0.125 1.27
0.150 1.40
0175 1.51
56.56 0,200 1.50
63.63 0,225 1.56

Table 6: Calculations of the resilient modulus of the tested soll according to DIN18134: (KM
336+300 to 336+420)

[ tsticsdimgeycle | @ndlosdmgeoycle.
0.25 .25
- 0.31 0.41
6.03 924
: 049 -16.69
TE.22 88.82
o s 147
Stress (MN/m?)
0.00 0.05 010 0.15 0.20 0.25 0.30
0.0 v
020 | - O First Loading cycle
o40 [@ & Second loading cycle
E .60 OUnloading cycle
= 1.20
2 1.40 =
1.60
1.80 i
2.00 KM 336+300 to 356+420

at (KM 336+300 to 336+420)
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Test results presented herein report the load-settlement data obtained from two plate
lpading tests conducted on the Mative Soil of the Electric Express traln project at two lacations
(KM 336+200 to 336+300 and KM 336+300 to 336+420) In accordance with German Standard,

DIN1B134,

4210 64.549 1.53

[TMSeRmea a0 1522 ses2 147

« Note: Before interpreting these test results for future applications, the Native Soil in-situ
variability between the testing lacations should be considered.

Lab Engineer
Mohamed A. Al-Najjar
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Location of test site: KM 336+200 to 3364300 :.:L.: |Sameh Haswan

Project title: Eleciric Express Traln Project - ELDAWLY  |Date:  |6/8/2023
ELILADETH Company
|Diameter of loading Time 105000 AN
plate o 11:17:00 AM
Lever ratio 1 Mole:
Type of Soil MNative Soil CAT 2060
{Bedding material -
Temperajure 33°C
Tesl regime Loading Stage No. |Load {kN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10.00
| T.07 955
2 14.14 .44
3 2121 218
4 28.28 9,01
5 3535 8.73
[ 4242 B.A45
7 49,49 7.92
B 56,56 7402
9 0363 7.50
10 7 7.35
Unloading Stage 11 56.50 T.42
2 49.49 7.50
13 35.35 7.51
14 11.21 .01
15 1.414 .21
Test regime Loading Stage No. Load (KN) Dial Gauge Reading (mmi)
Reloading Stage 0 1.414 0,21
I 7.07 B.77
2 14.14 8.60
3 21.21 §.42
4 28.18 821
5 3535 8.05
[ 4242 7.88
7 49,49 T3
8 56,560 7.58
9 63.63 TA8
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Location of (est site: KM 3364300 to 336+420 ::'I: Sameh Hassan
Praject fitle: Elecirie Express Traln Projsei - ELIAWLY Duie:  [G/82023
ELHADETH Campany
Diameter of loading Time 11:22:00 AM
plate - 11:49:00 AM
Lewver rfalio 1 Maotes:
Type of Sqil Mative Sail |CAT 9660
[Bedding material —
Temperature e
Test regime Loading Staze No. |Load (kN ﬂ&“ﬁ‘iﬂﬂﬂmﬂ}—
Loading Stage 1] 1414 10.040
I 7.07 9.51
2 14.14 4L
3 21.21 9.23
4 IR.28 Q.10
5 3535 B.95
& 42,42 B.79
7 40,449 8.63
8 S6.56 8.50
9 6363 8.34
i0 0.7 B.23
Unloading Stage 11 56.56 B.31
12 49.49 8.38
13 35,35 5.53
i4 21.21 8.71
15 1.414 966
Test regime Loading Stage No. | Load (kN) Dial Gavge Reading (mm)
Reloading Stage 0 1.414 .66
1 7.07 9.25
2 14.14 2.11
3 21.21 9.00
4 28.28 8.85
5 35,35 8.73
i 42.42 5.60
T 49.49 8.49
8 56.56 8.40
(1] 63.63 8.34
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Technical Report

Plate Loading Tests
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1. Introduction

The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-Japan University of
Sclence and Technology (EIUST | was retained by ELDAWLY ELHADETH Company to
conduct 3 plate loading tests on the Middle Embankment (1.5 m) of the Electric Express
Train project at 3 locations (KM 336+100 to 336+200, KM 336+000 to 336+100, and KM
3354500 to 336+000) In accordance with the German Standard DIN18134. The mandate
was communicated by Eng. Saleh Mohamed of ELDAWLY ELHADETH Company. Field team
members (Sameh Hassan) from the working CETCU team visited the project site on
November 1, 2023 and performed the required tests. This report summarizes the plate

loading test procedure according to DIN18134, the test results and their interpretations,
and the CETCU pertaining recommendations.

2. Test Set Up and Instrumentation

* The German standard DIN18134 was applied to define the test setup includ ing the
loading system, test conditions, and procedure for the plate loading tests,

* The tests were carried out to determine the Strain Moduli (Evl and Ev2) and their
ratio (Ev2/Ev1) from a stress - deformation relationship of two consecutive loading
from Loading-Unloading-Loading regime.

= The loading plate has a diameter of 600 mm and a thickness of 25 mm and it is

provided with equally spaced stiffeners. The upper plate face |s parallel to the bottom
face of the piate to allow a 300-mm plate to be placed on the 600-mm plate top.

* The loading system consisted of a hydraulic pump connected to a hydraulic jack of
700 bar capacity, which can apply and release the load Increments,

= The dial gauge used to measure the plate settlement has a resolution of 0.01 mm
and the lever ratio was equal to 1.

* The temperature at the time of the test was 27+ 1°C.

* The plate was carried out on a Middle Embankment (-1.5 m) (according to the

company) at 3 points (KM 336+100 to 3364200, KM 3364000 to 336+100, and KM
335+900 to 336+000). The test surface area was |levelled, and the plate was bedded
on this surface.

* The hydraulic jack was placed on the middle of, and narmal to, the leading plate

beneath the reaction loading system and WW?

I wr

34l 3
*The re loading system was a heavy AurgRse Keh .
? T LU dbﬁ'ﬁw"-l-:;'q:-'ﬂlu&?

e B e —.
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3. Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. Prior
to the test, the force transducer and dial gauge were reset to zero, and then 2 load
corresponding to a stress of 0.01 MN/m2 was applied. The load was increased in the first
loading cycle until a normal stress of 0.25 MN/m2 was reached, and the loading increment
was 0,025 MN/m2. The load was gradually released in four stages. Following unloading, 2
second loading cycle was performed, but the load was only increased to the penultimate
stage of the first cycle. 3 plate loading tests on the Middle Embankment (-1.5 m) of the

Electric Express Traln project were conducted at 3 locations (KM 336+100 to 336+200, KM
3364000 to 336+100, and KM 3354900 to 336+000) and the data collected at the 3 test
points is Included In Appendix A,

Table 1 presents the load-settlement data obtained at the first loading and unloading stages
of the plate loading test performed at the location (KM 336+100 to 336+200), while Table 2

shows the data obtained at the second loading stage.

Table 1: Load-settlament data obtained at the first loading and unloading stages of the
plate loading test performed at the location (KM 336+100 to 336+200)

Hormal
MI"EE‘HH I:;:d{ﬂ me!mm Sl'ljl:ll“r::"t[ﬂ
0 1.414 s o
- il 0.025 o
2 14.14 i 039
3 21.21 e e
4 78.28 s 0
- = AA 0,125 0.89
& 4242 iy e
: B 43.49 0.175 bt
g ' 56.56 G Ll
; ko 0.225 e
10 70.7 e 2
¥ e 0,200 o
- b 0.175 bk
13 35.35 Py L=
14 21.21 e L
l ' B,
15 1.414 0.005 ﬁ% e ﬂ,,ii:i
E t:ﬂ :.:Jn-a1;1-?-i-f¢u‘;'q:'.e1 by
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Table 2: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 336+100 to 336+200)

Load Maormal stress (o Settlement {5)
Loadingstage o ! i i g
a 1.414 0,005 .45
L 7.07 0.025 0.64
2 14.14 0,050 0,76
3 2121 0.075 0,86
4 2828 0.100 0.39
5 35,35 0.125 108
6 42.42 0150 1.16
7 49.49 0.175 1.25
8 55.56 0.200 1.31
g 6363 0.225 1.35

The lnad-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 336+100 to 336+200) are shown in Figure 1. Table 3 shows the
calculations of the resillent modulus of the tested soll according to DIN18134, The testing
data correspanding to the second testing point (KM 336+000 to 336+100) Is provided in
Tables 4-6 and Flgure 2. The testing data corresponding to the third testing point (KM

3354900 to 336+000) is provided In Tables 7-9 and Figure 3.

Tahle 3: Calculations of the resilient modulus of the tested soil according to DIN1E134: (KM

336+100 to 336+200)
Paramaters 15t boading cycle 2nd loading cycle

(sgmax) MNm* 0.25 0.25

ay (mmj 018 0.47

ay (mm/{MN/m’)) 6.53 6.17

a, (mmi{MN2im*)) -7.34 49,93

Ev= 1.5 rf (a+8s. 5p wax) 95.83 122,06

Ev,Ev, 127

{ - ! it
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g L O Unloading cycle
E 0.50
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E F
L.20 o
140
i KM 336+100 to 336+200

Flgure 1: Load-settlement data: plate loading test performed at (KM 336+100 to 336+200)

Table 4: Load-settlement data obtained at the first loading and unloading stages of the

plate loading test performed at the location (KM 336+000 to 336+100)

Load (F) Mormal stress (o] Sattlemant (5)

Loading stage W Mb/m? i
) 1414 0.005 0,00

1 7.07 0.025 0.24

2 14,14 0,050 0.28

3 2121 D.075 0.39

4 28.28 0.100 0.43

5 3535 0125 0.56

B §2.42 0.150 0.65

7 4949 0.175 0.73

B 56.56 0.200 0.82

8 63463 0285 0.87

10 70.7 0250 D96

11 56.56 0.200 0.94

12 49,49 0.175 D.89

13 3535 0.125 0.78

14 2121 0.075 OL66

15 1.414 0.005
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Table 5: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 336+000 to 336+100)

Load (F) MNorrmal stress (a,) Settlement (5)
Loading stage i HHﬁn’ B
a 1.414 0,005 0.16
1 7.07 025 0.35
2 14,14 0.050 0.43
3 1N 0.075 0.53
4 8.8 0.100 0.60
5 3535 0.175 0.67
(1 4242 0,150 0.73
T 4% .49 0.175 0.80
g 56.56 0200 087
9 63153 0.225 0.90

Table 6: Calculations of the resilient modulus of the tested sall according to DIN18134: (KM
336+000 to 336+100)

Parametors 1st loading cycle Znd loading cycie
{5e,max) MNim® 0.25 0.75
8y (mmj Q.13 0.1E
ay (mmi(MN/m’)) 3.64 5.07
a (mmiMNZim") 127 848
Ev= 1.5 i {ay+ay. 8q pas) 13545 152.71
EI'QE'H 113
Stress (MN/m?)
0,00 0.05 0.10 0.15 0.20 0.25 0.30
0.00 e
. 0 First Loading cycle
%
0.20 A Second loading eycle
E .40 O Unloading cycle
£ 0.60
E
3 0.80
1.00
120 LEM 336000 to 336+100
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Table 7: Load-settlement data obtained at the first loading and unloading stages of the
plate loading test performed at the location (KM 3354800 to 336+000)

P, Load [F) Normal stress |o,) Sattlement (5)
5] quﬂt mm
1] 1.414 0,005 0.00
1 7.07 0.025 0.61
2 14.14 0.050 0.81
3 1.1 0.07% 1.05
4 28.28 0.100 116
5 35.35 0125 1.32
6 4242 0.150 146
7 49.49 0.175 1.57
B 56,56 0,200 1.70
] 63.63 0.225 1.80
10 70.7 0,250 19
11 56.56 0,200 1.80
12 49.49 0175 167
13 3535 0.125 1.7%
14 2121 0,075 180
15 1.414 0.005 0.66

Table B: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location [KM 3354900 to 336+000)

Load [F) Normal stress (o] Settlernant (5]
Loading stage | MN/m’ mm
0 1414 0.005 0.5
1 o7 0.025 0.87
2 14.14 0.050 0.99
3 211 0075 LO4
4 28.28 0.100 1.13
5 3535 0.125 1.26
6 4242 0.150 135
7 4349 0.175 143
8 56.56 0.200 1.54
g 63.63 0.225 1.57

Table 9: Calculations of the resillent modulus of the tested soil according to DIN18134: (KM
3354900 to 336+000)
Paramaters

15t loading cycle 2nd loading cyche

{sa,max) MNim® 0.25 0.25
ay (mm) 0.42 0.69
ay [mm{MN/m")) 8.50 5.42
Ev:.i,‘rml'l_llﬂll‘m“u -10.43 -5.45

1.5 f [artay, S0, sat) 76.23 —— il 24T

EvsEv, i o A

@I
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Flgure 3: Load-settlement data: plate loading test perfarmed at (KM 335+500 to 336+000)
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4. Closure

Test results presented herein report the load-settlement data obtained from 3 plate loading
tests conducted on the Middle Embankment (-1.5 m) of the Electric Express train project at 3
locations (KM 336+100 to 336+200, KM 336+000 to 336+100, and KM 335+900 to 336+000]
in accordance with German Standard, DINIB134,

Location MHE::mI MI'IE:"T'HI E+/E,, ratio
KM 3356+100 to 335+200 §95.83 122,06 127
KM 336+000 to 336+100 13545 1527 113
KM 335+900 to 336+000 76.279 11804 1.55

« Note: Before Interpreting these test results for future applications, the Middle Embankment (-
1.5 m) in-situ variabifity between the testing locations should be considered.

Technical committee f- uy I’fﬂfﬁi: ?n?;'.'%”f_-:.ﬁh Enﬂiﬂ.ﬂr
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Location oftestsite: | 10013364100 t0336+200 [1od [*™
Project title: Ebectric Expres Trais Project - ELDAWLY Date:  |1/11/2023
ELHADETI Company
Diameter of loading Time |11:20:00 AM
plate 0 11:47:00 AM
Lever ratio _ 1 [Note:
Type of Sl Middle Embankment (- 1.5 m) CAT 266G
Bedding material -
Temperature F
Test regime Loading Stage No. |[Load (kN) Dial Gauge Reading (mm)
Loading Stage ] 1414 10,00
1 747 9.461
2 14.14 0.56
3 21.21 9.37
4 2828 9,22
S 3535 9.11
[ 4242 598
7 4949 8.87
5 56.50 8.51
9 G363 8,73
10 70,7 .63
Unloading Stage T 56,56 8.64
12 49.49 8.67
[ 13 3535 8.76
14 2121 8.7
15 1.414 9,52
Test regime Loading Stage No. |Load (kN} Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.52
1 7.07 9,36
2 14.14 9,24
3 21.21 D14
4 28.18 9.01
5 3535 8.921
[ 4242 | ———&B4"
7 e B RIS
T T L
8 et T 7
9 i mc STai: 2
o
www.just.edu.eg CINTECH@<just edu.eg
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(@) s h it Conmiting Vo
J;_-,;hﬂa.u:u ok 7 ].;.i..l;l,ﬂ-‘-l;il_ul-lﬂiﬂﬂl

- B = e T e el [ L Y I : 5 :
Locationoftestste [ gent 3361000 10 336+100 [ [ o
Project title: Electrke Express Train Project- ELDAWLY | Daite;  [1/11/2023

ELIADETH Company
Diameter of loading Time  |11:52:00 AM
plate i 12:19:00 PM
Lever rafio 1 _ MNote:
T'vpe of Sail Middle Embankment (-1.5 m) CAT 9%660r
Bedding material —
Temperature 21°C .
Test regime Loading Stage No. |Load (kiN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10,00
1 7.07 .76
2 14.14 9.72
3 21.21 9.61
4 28.28 0.51
5 3535 9.44
i} 42,42 9,35
7 49.49 9,27
8 56.56 9.18
0 63.63 9,13
10 T0.7 9,04
Unloading Stage 11 56.56 0,06
12 49,49 o9.11
13 3535 9,12
14 2121 0.3
15 1414 9,84
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1414 9,54
1 T.07 965
2 14.14 9,57
3 21.21 947
4 28.28 9.40
5 35,35 9.33
o 42,42 917
7 49,49 9.20
8 " p——h AL
9 e | 9,10
T el wie 1
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tion of test si
ortestie: | M 3354900 t0 3364000 [ [T
Project title: Electric Expross Train Project - ELIAWLY Date:  |1/11/2023
ELHADETH Cempany
Diameter of loading Time  |12:24:00 PM
plate . 12:51:00 FM
Lever ratio 1 |Note:
Type of Soil Middle Embankmnsent (-1.5 m) CAT 9660
Bedding material —
Temperature 270
Test regime Loading Stage No. kN Dial Gauge Readin m
Loading Stage 1] Ld14 10,00
1 7.07 239
F 14.14 a9.19
3 21.21 895
4 28.28 8.54
s 3535 8.68
& 4242 854
7 4949 843
B 56.56 B30
9 63.63 8.20
10 70.7 8.09
Unloading Stage 11 5656 8.10
12 49.49 8.13
13 3535 8.25
14 21.21 8.40
15 1.414 034
Test regime Loading Stage No. Laogd (KN} Dial Gauge Reading (mm]
Relpading Siage 0 1414 0.3
| 7.07 2,13
2 14.14 9,01
3 21.21 B.96
4 28.28 887
5 35.35 874
6
7
8
9
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Cenibrachor Comnpany (L DAWLY ELHADETH Il:lrl.ltm-rtumﬁirl'l PR g AR
Wamp Hin M:H-rrul_ﬂurm Timay
Insveeedl by Cavnib Lo S 5 ; :I 11;::..!"!'.! B0

=1
i 7] £l (] R L i) i
werberd Ly GARE '\' i
COMIARTANT !'"" e kbﬂ’ &kl 115 iw s 1 k1l 1 L4 e
LEEPEET] Eil&a &1 Hp ENE Mele
nalhaA Beleighos [ rT—— For Kgersnivr point ewly St dm B weed
Woeh Aty
Sl Damart of kg
Description af Matesialy Fill Layer Total Quantity | 35000 m"|
Location to be Used From Station 335+480 1o Stailon 336+480
Sample only Yid Materlals Type FE Layers
Supplier Name ELSEWY Data Sheet provided ¥os attached
] = REATHEOE 82 [CIFICATIONS & TEFTING AEPDAT (0611
Referente in BoQ) specification 3 71VERSEN 3 B EIVEESY SEOUP
Pregqualification reference Test Samples Rewulty
Reference Photos HofMos Crber
Comments by: (1K) Comments by: Eng. Alaa Abd-Altatlf {ER)
1-81 Lesls were selieched Tor Cuplity bes A were carried-gul by Thrid
1-Eualiry besi Apsel) By Thind Party L8 CEL i sippraosed p-.ll'l.'f'.'lh'cEL-

f2-ThHs Sample Aearmientve | 5300 =3 | aely,

oY deddll Pl e s

T-Resules report attathod and Jcceptable with the project spesilicasions.

3-Ninal apprdeal i ddbie ot 19 abingd MeiMbBanied Commants

APPROVAL STATUS
Cuganisation Harme an Il:m A AWC:R
Contracior Eng. Saleh ylein A
= o Kheled G k; AuC
GARE"* Eng. Margrit Magd|

Emplovers Represomiathee

Erg, flaa Absd-shanll

v

2-}2-5e27 Ao

" Eriga
B el B prs Dty
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’,‘/,- Consuliing Enginooring Burosy & Laboraiories
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Company Name Sl y bl Y gl Epall ) sl
: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Project
Type of sample  : Soil Embankment
Lacation : St 3354430 : 336+480
Delivery Date  : 18/11/2023

Reporting Date  : 29/11/2023

Reporting No.  : 007
Sample No. 1 04

Dear Gentleman,
Altached here with the Soil Embankment delivered on 18/11/2023

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 Spees,

Proctor Test according to ASTM D-1557

CBR according to ASTM D-1883

Organic Content ASTM D-2074

oW s W -

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

responsible for te way it is taken

WAL RUTA Y
Zpalah - Jlie i
TYFAT AT - TVPIVTED ¢ pufld + Geddd

www.cel-egypi.com

3 El Malek El Afdal Street

dnmalek, Calrn,
Tel & Fax : ITI6TI31 - 27363003

BBl ldiiny
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Company Name ;S g8 g dalall o gliall Suaad) A pall ol

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

Project
Type of sample  : Soil Embankment
Location : St 3354480 : 336+480
Delivery Date  : 18/11/2023
Reporting Date  : 29/11/2023
Reporting No. ;007
Sample No. : 04
ULTS OF SIEVE LYSIS According to ASTM D-C 136
Si;;“::he Passing %
S0 100
375 95.4
25 21.2
19 83.1
12,50 75.1
9.50 64.8
4.75 56.7
2.36 46.7
2,00 42.5
1.18 374
0.600 34.6
0,425 J1.5
0.300 26.4
0.150 224

WA LTI
Gy lEH - Zifle i1
TYFIP AT & TYPTVTP) o ullD + Seduld
www.cel-egypl.com
CamScanner 2 Ligd dgusall

21 Mudek El Afdul Strect
malek, Cairn, : i A o
L& Fax : 27367231 - 27363093 i)
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Company Name Sy g8 g aalad) oY fhal ysall gl wdsall
: Eleetrie Express Train, from Al Aln Sokhna to Marsa Matrouh

Project

Type of sample  : Soil Embankment
Location : St, 335+480 : 3364480
Delivery Date : 18/11/2023

Reporting Date  : 29/11/2023
Reporting No. 007
Sample No. : 04

Materials finer than 75 um (no.200) sieve

by washing ASTM D-1140.

: Results
Test
* (%)
Percentage of material finer than 135
Sieve Size 75 pM  (No.200)

WAL

3 palal - e sh

TYPAF AT = TWFIYTED o gl + Qeddd
www.cel-egypl.com

3 El Mulek El Afdul Strest e )

Famalok, Cajro, l,,

Tel & Fax : 27367231 - 27363093 ey
-lr,l'_lEIF“fE ITELD
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Consuwlting Sogineeriog Bureay & Laboratories

w.&ljuhﬂlﬁm#
Company Name Sy 0l datad) Y gliall dysad)  Jyall sidSall

Project
Type of snmple  : Soil Embankment
Location : St 3354480 : 3364480
Delivery Date : 18/11/2023

: 29/11/2023

Reporting Date
Reporting No.  : 007

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

Sample No. : 04
" a i
- D-
Results
Test (%)
Liquid Limit 26.1
Plastic Limit 2004
Plasticity Index 5.7

¥l el 3 T

3 El Maulek EI Afdal Street
Eamalek, Cairn.

Tel.& Fax : 27367231 - 27363003

ACCREDITED

Timdling Labordminey

3 i [al] - LirLe 20
IVFAY AT - YYPIVTE) o ul0 + Gpddl
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company Name ;S sl g dalad) Y giall Syaad) dpall ol

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

project

Type of sample  : Soil Embankment

Location : St 335+480 : 336+480

Delivery Date  : 18/11/2023

Reporting Date  : 29/11/2023

Reporting No. ;007

Sample No. 1 04

Soil Classification According to Projeet Spees (Embankment)
Results Limits according
Lo (%) Projects Specs
-1- A-1-b

Group Classification (A-1-b) (A-1-a) (A-1-b)
2.00 mm  (No.10). 41.5 Max 50 % e
0.425 mm (No. 40). 315 Max 30 % Max 50 %
0.075 mm (No. 200). 13.5 Max15% | Max15%
Characteristics of fraction passing 0.425 mm ( Mo.40) _ J
Liquid Limit ..oovvsvvmviarionnnnnes 26.1 i s
Plasticity index .....cocovsmmesrssvniain i s | —

- o Not Comply) with specifications limits

The test results are (J{ Compl

Signature /

b i 3 P

3 El Mulek El Afdul Sereet

FZamnlek, Cairn.
Tel.& Fux ¢ 27367131 - ITIH304E

e s B |
ACCREDITE ¥
Tasting Labomaiory

558050 « LD La i1

IYFIreqF o TVPIYTY) ¢ pull + Gpduld
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company Name Sl gl pdalall o il Sussll Jgall qitall
: Eleetrie Express Train, from Al Ain Sokhna to Marsa Matrouh

project
Type of sample  : Soil Embankment
Location ! St. 3354480 : 336+480

Delivery Date : 18/11/2023
Reporting Date  : 29/11/2023
Reporting No.  : 007

Sample No. : 04
Muoisture — Density relation of soil
Test result (Modified proetor test)
ASTM D-1557
2115
211 p
% 2105 :;'
E 21 /
> 2005 /
E 209 Fd !
z 2085 ’ L
£.08
2.075
7 8 9 1

water conbent 3

o Max dry density (gm/em?) 211

1 7.0

¢  Optimum meisture confent %

Jead ¥ Sl 5
38050 - Sitle it
TP AF & TYPIVTE) ¢ il o Gpiudi

www.cel-egypl.com

3 El Mulek El Afdul Street
Lnmalek, Calra,

Tel.&: Fax : 37367231 - 27363003 I e
ACCREDITE Y
Teddvis LEDerisry
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Bt g 1Dl LA s Lt i

ﬂw,p;n_f Name :Shy sl g dadadl S glial Syaal Al asall

Type of snmple : Soil Embankmeni

Location

¢ St 335+480 : 336+480

pelivery Date : 18/11/2023
Reporting Date = 29/11/2023
Reporting No.  : 007
Sample No. 04

Test Resulis of California Bearing Ratio on Base Materials

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

ASTM D 1883
penciration stress on piston (Mpa)
mm Inch
0.64 0.025 1.02
1,27 0,050 1.34
1.91 0.075 1.78
2.54 0.100 2.09
3.18 0.125 2.38
3.81 0.150 21l
4.45 0.175 2.97
5.08 0.200 3.29
5.71 0.225 3.5
6.35 0.250 3.71
[ CBR Result Stress (Mpa) CBR %
At 0.1 inch (254 mm) 51, Value Samph results _—
pasracan | e 2.09

Mofes ¢
Attached graph shows penctration resistance versus penctration magnitude.

at 7.9 %0 optimum water contenl.

3- Surcharge load 4.50 kg.

2- The sample was compacted to dry density of 2.11 (gm fem’)

Y El Mulek El A foffi
Lamalek, Cairn,

Tel & Fax : 27367231 - 27363093

AL RO I
5 a2 - AL 1)
TYPAPS AR - TVPIVIPY ol 4+ Geduld

E [
m_ry www.cel-egypl.com
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3 El Malek EI Afdal Strect

Lamalek, Cairn,
Tel.& Fax : I736723] - 27303093

" __ CEL____

Consuliing Englneoring Bureay & Leboreiarios
TP T TR P, S P P P L

apany Nume Sl g doeladl S Rl Sysadh gl LSl
iy

ject
;r:i of sample  : Soil Embankment

: §t. 3354480 : 336+480

pacation
: 18/11/2023

pelivery Date
peporting Date : 29/11/2023

Reporting No. 1007
sample No. : 04

Load Penetration Curve of CBR Test

ASTM D-1883

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

Teminp L sorisson

aad b dlhaty 5 7
3 paLal - it la i

TYPAF AT - TYPIYTE o ulld o Gedil

www.cel-egypl.com
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__CEL ___

Consulting Englneering Burvau & Laboratories
Aswigh Sy LATwd Jalas o5

g gty el 2 el Sial gl i
ﬁ.’ﬂ'ﬂ:ﬂi - Electric express train.
Profec’ ate  :23/11/2023

e : 0211212023
te ,
::,TPTHE:: : soll embankment (335+480:336+500)
report No. : 007
RGANIC OF SOIL A D 297
METHO
Test Results

IL
Amount of organic Content Yo N

3 El Malek El Afdal Streci a1 et 5 T

Fumalek, Cuira. 3 80EN - e J0

Tel.& Fax : 37367231 - 27363003 EVEUF AT - TYPIVTTY o il 4 Ggaal

ACCREDITED
Tastre Latwialeny www.Ccel-egypl.com
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Contracto Coenpary |['. DAWLY ELHADETH IDﬂllﬁlf Company L'““""“""‘"""“
[Name Sgn Dot /S pial Mumber Tims
TN l] ¥
sued by fondracior |"‘_h“ 5“- Et S5 (Rua]
[7] = | (i=] [T L e B
Erceved by GLER mj k v
conguiTay (e KSRl khﬂj é I w | w | s | 8 | n | B @ o
518 Bida 33 §p O Hote
Jeen Dedee nee Capen Refererar et KBomiater goia) gnly $len Em i sed

Wtk Aetiity
Sub el ol Aiivty
Descriglion of Matesisly Fill Layer Total Quamtiy [ 35000 m')
Lacation to be Uiod From Statiom 335 +480 1o 5tatlon 336480
Sample only Yiss hiateriald Tyoe Fill layers
Supplier Mamrs ELSEWY Data Sheet provided Yoz atkached
Aeferente in Bal) o e TN il
Prequatdicnton fafarente Test Samples Rejults
Rederence Photod HaYed Qthar
Commments byt {K.X] Comements by: Eng, Alas Abd-&llatif (ER)

1-A8 tesis were selecied for Duality best and wene coriad-out by Thid

-y ks Rewas By Tind Party ok CEL b Raprawrd, party lab CEL.

B-Thh Sarphs Begrewrbe | 5503 @1 |andy, B-Requls rapart ditached and acceptabbe with the project specifestions.

Du;{{_p'lﬁ,% ELF_MIF E;EII'L:L:UIli j@ _]j !.‘1-{ 3-Farul approvad is subjedi to abgve mantioned comments

Orparisation Ramy Sign Drare A-RWC-R

Conlracter Eag. Saleky fﬂ'{‘&{\

g * Eng, Khaled Lok Khﬂ r’ﬂ?ﬂ"%‘b P\‘!"‘IC-

GARE"* Eng. Margrit Mags
Ermployers Bepresentaiie iEm.ﬁu-hH-Mth ﬂr‘ 2__}2 _.anj HU_JL-
o i

" N re B ey Lubewes g
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.-':"‘:.-J Conauiting Englnesring Bureau & Leboraiories
’ E WERRE FI TR L, I T PP L
Company Name 1 <8l dabad S jilall Sgandl gl oG8l
: Electrie Express Treain, from Al Ain Sokhna to Marsa Matrouh

Project
Type of sample  : Soil Embankment

: 51 335480 1 II6+480
Delivery Date : 1871172023

Reporting Date @ 29/11/2023

Reporting No.  : 007

Sample No. : 04

Location

Dear Gentleman,
Attached here with the Soil Embankment delivered on 18/11/2023

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 ¢lassification according to Project Specs,
Proctor Test according to ASTM D-1557
CBR according to ASTM D-1883
Organic Content ASTM D-2974

BN Wy

Note: The sample was brought by the client to our laboratory and the laboratory is nol

responsible jor the way it is taken

I
3 El Mulek EI Afdal Street Ty ] ;j:.ih_'nﬂur,-ﬁ:'
Funmlek, Colro. | M - aalEh - d"ﬂk‘;{
Tel.& Fax : 27367231 - 27363093 P e e TYPAP AT = TVPIVIF) o aSla « Gl
i':E""- IEE#|EE|'B www.oel-egyplcem
CamScanner - Ligd doguuall


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

W - Y A

Consulting Enginoering Auresu & Laboratorion

Fopedlgl | Sy LALL Y  La L il
Company Name <l 08 g daladl Y gl ol A gll iall

Projeet ¢ Eleetric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample  ; Soil Embankment
Location * St 335+480 : 336+480

Delivery Date  : 18/11/2023
Reporting Date  : 29/11/2023
Reporting No.  : 007
Sample No. 04

SIEVE ANALYSIS According to ASTM D-C 136

m:::ﬂ'?;“ Passing %

50 100

375 95.4

25 91.2

19 83.1

12.50 75.1

9.50 64.8

4.75 36,7

2.36 46.7

2.00 42.5

1.18 374

0.600 340

0.425 31.5

0.300 26.4

(.150 124
3 E1 Malek EI Afdul Strest chei 11 b 3 7
Zamalek, Calro. B (@11 o LU0 La i1
Tel & Fax : 27367231 - 27363003 TYFAPSAF - TYFIVIFD o i + Geduld
www.cel-egypl.com
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Coanultlng Erglroacbng Moreai L Laboratoriae
P b 10 Z50 LA e laa T

Company Name ; <hy 8 5 daladl Y gl Syand) gl sl

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample ¢ Soil Embankment

Location + St. 3354480 : 336+480

Delivery Date 1 18/11/2023

Reporting Date 1 29/11/2023

Reporting No, : D07

Sample No. 14
Materials finer than 75 um (no.200) sieve
by washing ASTM D-1140.
Results
Test (%)
Percentage of material finer than 135
Sieve Size 75 pM  (No.200)
4
'..r.'-}"'
Signature [,
3
3 El Mulek El Afdal Street 77 AL T T
Zamalek, Cairo. .l;-*' & 5 lal - e i
Tel.& Fax : 217367231 - 27363093 i L e TVIFIT AT = TYPIVTFE o Ll + Spauld
AEERERIIEDY www.cel-egypl.com
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Conaulting Engineerfng Bureau & Laboratorion
Ponswdligl | Sl LB B0 e L s

company Nome ¢ kgl 5 datall o gl dyasll gl oSl
¢ Electrie Express Train, from Al Ain Sokhna to Marsa Matrouh

project
Type of sample  : Soil Embankment
Lacation + St. 335+480 : 336+480

pelivery Date  : 18/11/2023
Reporting Date  : 29/11/2023
Reporting No.  : 007
Sample No. 104

5 of li i sticity inde
% : T 4
Resulis
Test (%)
Liquid Limit 26.1
Plastic Limit 20.4
Plasticity Index a7
d
3 El Malek E1 Afdal Street T by e by 5
Lammlek, Caira, dpalan - e L1
Tel.& Fax : 27367231 - 2736309 R WPTP AP - TYPIVIFD | uSE s Gpill
EE..,HJE'.‘.”.:EE" www.cel-egypl.com
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Conauliing Englreerng fureaw & Laboralories
Pt g 1 T LB B s L a5

. cName Gk al g dalall Y Rl dydadl gl piiall
o ¢ Marsa Matrouh

project : Electrie Express Train, from Al Ain Sokhna 1o
rype of sample  : Soil Embankment

Location i 5t J35+H480 : 336H480
Delivery Date  : 18/11/2023

Reporting Date  : 29/11/2023

Reporting No.  : 007

Sample No. : 04

Soil Classification According to Projeel Specs ![-;m!mnkmcn_ﬂ

Results Limits according
TEST (%) Projects Specs
P : A-l- (A-1-b)
Group Classification (A-1-h) (A-1-a)
200mm (No.l10) 42.5 Max 50 % -
0,425 mm (No. 40) 315 Max 30 % Max 50 %
0.075 mm (No. 200) 13.5 Max 15 % Max 15 %
Characteristics of fraction passing 0.425 mm (No.40)
‘ |
Liquid Limit ...ocooiiviarmninimnnan 26.1 Gl i _—
Plasticity index ...oooenriesssneninnsian - F— _—
I

Juaa¥ Lot 5

3 alaN - Lifle i

WWEUF AP o PVIIVIP o D & Gpld]
www.cel-egypt,cont
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project + Eleetric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment

Location + St 335+480 : 336+480

pelivery Date  : 18/11/2023

Reporting Date  : 29/11/2023

Reporting No.  : 007

Sample No. : 04
Moisture — Density relation of soil
Test result (Modified proctor test
ASTM D-1557
2115
i 1.11 r B "
E 2108 \
E 21
=)
> 2095 :
£ 109 J o
1 / -
Z 2085 .
208 N
2075
5 6 7 8 g 10
wWater content ¥
v Max dry density (gm/cm®] : L1
+  Optimum moisture content % 1 79
h
3 E1 Malik EI Afdul Street TR
T 3 palE - e gt
TP N L = T TYFIPOAE « PVPTYTNL | ald o fpdall
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company Name ;<5 g dalall Y gliall il A gl il

! ype of sample  : Soil Embankment

| Location : St. 335+480 : 336+480
' pelivery Date  : 18/11/2023
Reporting Date :29/11/2023
Reporting No.  : 007

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

Sample No. : 04
Test Results of California Bearing Ratio on Base Materials
ASTM D 1883
pEnEGEOn stress on piston (Mpa)
mm Inch
0.64 0.025 1.02
1.27 0.050 1.34
1.9] 0.075 1.78
2.54 0.100 2.09
3.18 0.125 2.38
3.81 0.150 2.71
4.45 0.1735 2.97
5.08 (0,200 3.29
5.71 (0.225 3.52
6.35 0.250 3.71
CBR Result Stress (Mpa) CBR %
Al D':}::]'::‘rﬁ::::m““ 5L Value Samipke resulis 4%
| 690 l 2.9

Motes ;

|- Attached graph shows penetration resistance versus penetration magnitude.
2- The sample was compacted 10 dry density of 2.11 {gm fem?)

a1 7.9 % optimum water content.
3= Surcharge load 4.50 Kg.

S EI Mulek El Af™
famalek, Cairn,

Tl & Fax : 27367231 - 273563003
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:,';vrlﬂm F : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
| o)
;,’ ;r;c of sample  : Soil Embankment

/ pcation :+ St. 3354480 : 336+480
'J pelivery Date : 18/11/2023

/ Reporting Date  : 29/11/2023

Reporting No. 2 007
Sample No. : 4

Load Penetration Curve of CBR Test
ASTM D-1883

\
\

Hel
L
L=

Stress on Piston (MPa)
= B &8 & 7

1.00
050 |
|
0.00 ¢ ! . : 2 5 & 7
Penetration {mm)
Signatu
ki, g el PR
g
3 En Mulek E1 ATl Stevet Jaadb et 3 ¢
3Ll - AWl 101
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%I : Electric express train,
report Date : 02M12/2023
sample Id : soil embankment (335+480:336+500)
Report No. : 007

ORGANIC OF SOIL AS 2074

METHOD TYPED
Test Results
Amount of organic Content % MIL

3 EI Malek EI Afdal Street by | Slled) 5 T

Lomeakek, Calro, 3 palal - U 1
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Technical Report

Plate Loading Tests

KM 336+100 to 336+200, KM 336+000 to 336+100,
and KM 335+900 to 336+000

Native Soil

Project
Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)
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The Civil Engineering Testing & Consulting Unlt {CETCU) of the Egypt-Japan University of
Science and Technology (EJUST) was retained by ELDAWLY ELHADETH Company to
conduct 3 plate loading tests on the Native Soll of the Electric Express Train project at 3
locations (KM 336+100 to 336+200, KM 3364000 to 336+100, and KM 3354900 to
336+4000) in accordance with the German Standard DIN18134. The mandate was
communicated by Eng. Saleh Mohamed of ELDAWLY ELHADETH Company, Field team
members (Sameh Hassan & Ahmed Sabry) from the working CETCU team visited the
project site on July, 2023 and performed the required tests. This report summarizes the
plate loading test procedure sccording to DIN1S134, the test results and thelr
interpretations, and the CETCU pertalning recommendations,

2. Test Set Up and Instrumentation
= The German standard DIN18134 was applied to define the test satup Including the
loading system, test conditions, and procedure for the plate loading tests.
= The tests were carried out to determine the Straln Moduli (Ev1 and Ev2) and their
ratio (Ev2/Evl) from a stress = deformation relationship of two consecutive loading
from Loading-Unloading-Loading regime.

* The loading plate has a diameter of 600 mm and a thickness of 25 mm and it Is
provided with equally spaced stiffeners. The ypper plate face is parallel to the bottom
face of the plate to allow a 300-mm plate to be placed on the 500-mm plate top.

* The loading system consisted of a hydraulic pump connected to a hydraulic jack of
700 bar capacity, which can apply and release the load increments.

= The dial gauge used to measure the plate settlement has a resclution of 0.01 mm
and the lever ratio was equal to 1.

= The temperature at the time of the test was 31+ 1°C,

= The plate was carried out on a Native Soil {according to the company) at 3 points (KM
336+100 to 336+200, KM 336+000 to 3364100, and KM 3354900 to 336+000). The test
surface area was levelled, and the plate was bedded on this surface,

= The hydraulic jack was placed on the middle of, and normal to, the loading plate
beneath the reaction loading system and secured agalnst tilting.

* The reaction loading systam was a heavy multi-purpose Loader CAT 9665,

www. ejust edu.eg
CETC23070018.Trans.Geol 20l 13
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3. Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unleading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. Prior
to the test, the force transducer and dial gauge were reset to zero, and then a load
corresponding to a stress of 0.01 MN/m2 was applied. The load was increased in the first
loading cycle until @ normal stress of 0.25 MN/m2 was reached, and the loading increment
was 0.025 MN/mZ. The load was gradually released in four stages. Following unloading, a
second loading cycle was performed, but the load was only increased to the penultimate
stage of the first cyde. 3 plate loading tests on the Native 5oil of the Electric Express Train
project were conducted at 3 locations (KM 3364100 to 336+200, KM 3364000 to 336+100,

and KM 335+900 to 336+000) and the data collected at the 3 test points s included in
Appendiz A,

Table 1 presents the load-settlement data obtained at the first loading and unloading stages

of the plate loading test performed at the location (KM 336+100 to 336+200), while Table 2
shows the data obtained at the second loading stage.

Table 1: Load-settlement data abtained at the first loading and unloading stages of the plate
loading test performed at the location (KM 336+100 to 336+200)
_ sottiement (5)_|

Wormalstwess (o) |
_m_: :j_

1414
7.07 ﬂ.ﬂl& ﬂ.ﬁﬂ
14.14 0.050 0.75

21.21 0.075 104
2828 0.100 1.26
35.35 0125 1.52
f2.42 0.150 179

49.49 0.175 210
EEEEE 0.+ 00 235

6363 0235 154
o 70 7 0.250 2.80
56.56 0.200 2.80
49.49 0.175 2,60
35.35 0.125 2.35
21.21 0.07% 1.99

1.414 0.005 0.1
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Table 2: Load-settlement data obtained at the second loading and unloading stages of the

1414
7.07

14.34
21.21
18.28

B 3535

49.49

=
63.63

plate loading test performed at the location (KM 336+100 to 336+200)

[
0.005 0.70
0,025 1.08
0.050 136
0.075 163
0,100 1.87
0.125 2.08
0,150 .15
0,175 2.42
0,200 259
0.225 .75

The load-settlement data obtained In all loading and unloading stages for the test performed
at the first location (KM 336+100 to 336+200) are shown in Figure 1. Table 3 shows the
caleulations of the resilient modulus of the tested soil according to DIN18134. The testing data
corresponding to the second testing point (KM 336+000 to 336+100) is provided in Tables 4-6
and Figure 2. The testing data corresponding to the third testing paint (KM 335+200 to

336+000) is provided In Tables 7-9 and Figure 3.

Table 3: Calculations of the resilient modulus of the tested soll according to DIN18134: (KM
336+100 to 336+200)

£
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0.00 0.05 0.10 0.18 0.20 0.2%5 0.30
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\ ! :

0.50 \‘ 0 First Loading cycle
. A Second loading cyele
5 1.00 '
- O Unloading cycle
E 1.50
S

250 ¥

300 KM 336+100 to 336+200

Figure 1: Load-settiement data: plate loading test performed at (KM 336+100 to 336+200)

Table 4: Load-settlement data obtained at the first loading and unloading stages of the plate
loading test performed at the location (KM 336+000 to 336+100)

B

1414 0.005

7.07 0,025 u.av

14.14 0.050 0.56

1.2 0.075 0.78

N 25,22 0.100 0.97
35.35 0.125 1.16

0.175 1.52

49.49

56.56 0.200 1.70

B e 0.225 1.86
70.7 0.250 1.99

56.56 0,200 1.99

49.49 0.175 1.85

B 5.5 0,125 1.68
ER 1 21 0075 135
: 0.005 0.44

ST 1.414
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Table 5: Load-settlement data obtained at the second loading and unloading stages of tha
plate loading test performed at the location (KM 3364000 to 336+100)

BEST 0410 0,005

7.07 0035 0.73
14.14 0050 0.87
2 0.075 1,00
2828 0,100 1,08
35.35 0.125 1.30
A2.42 0.150 147
4345 0.175 1.63
56.56 0200 1.5
6163 0,225 1.84

Table 6: Calculations of the resilient modulus of the tested soil according to DIN1B134: (KM
3364000 to 336+100)

[ Pemmele |7 fefloadmgcyele | nd ladingycla ]
025 0.25
0.14 0.47
9.02 7.54
624 -6.05
6031 74,69
124
Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00
OFirst Loading cycle
" 0.50 & Second loading cycle
OUnloading ¢
=
E 150
2.00
259 LKEM 336+000 to 336+100
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Table 7: Load-settlement data obtained at the first loading and unloadi
ng stages of the plate
laading test perfarmed at the location

- (KM 335+900 to 336+000)

I-—-I—-
WESEEEE| 1414

0.005 0.00
T.o7 0.025 041

14.14 0.060 0.56

2131 0,075 086

28.28 0.100 1.05

35.35 0,125 127

42.42 0.150 1.44

49.49 0.175 155

56.56 0.200 1.83

RS 53.53 0,235 2.06
70.7 0.250 230

56.56 0.200 205

49.49 0.175 1.85

B s 0175 1.80
= 21,21 0.075 136
1.414 0,005 0.50

Table 8: Load-settlement data obtained at the second loading and unloading stages of the

ate Iuading test performed at the location (KM 335+3900 to 3:-'|E+uuni

J_-I-lﬂ- 0.005 050
0.025 0.67

14 14 LOS0 0.88
21.-21 0.07% 103
0100 1.22

0.125 1.40

0.150 156

4!! 45 0.175 1.73
=1 0.200 1.88
63.63 0.225 1.95

Table 9: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM

335+900 to 336+000
0.25

0.25

0.18 0.46
8.75 B.57
-2.61 -1.98
55.57 68.48

1.23
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Figure 3: Load-settlement data: plate loading test performed at (KM 335+900 to 336+000)
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4, Closure
Test results presented herein report the load-settlement data obtained fram 3 plate loading

tests conducted on the Native Soil of the Electric Express train project at 3 locations (KM
336+100 to 336+200, KM 336+000 to 336+100, and KM 3354800 o 3364000) in accordance

with German Standard, DIN18134,
119

44,72 53.37
6031  74.69 1.24
55,57  68.48 1.23

« Nate: Before interpreting these test results for future applications, the Mative Saoil in-situ
variability between the testing locations should be considered.
Technical committee Lab Engincer

Dr. Mahmoud Almed Mohamed A. Al-Najjar

Prof. Dr. Mohamied F. M. Fahmy
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Locaiion of test aite: seldd Bamehi Haisan &
E KM 336+100 10 336+200 |  [smcs sy
Praject fithe: Eleciric Expiess Tradn Prafect - ELIAWLY Date: 19/7/2023
ELIADETH Comgany
Diameter of loading Time 9:40:00 AM
plate 600 10:07:00 AM
Lever ratio 1 (N ke
Type of Sail Native S0il_ CAT 966G
Bedding material P
Temperature 3o -
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10,00
i 7.07 5.40
2 14.14 9.25
3 21.21 8.96
r 28,28 H5.74
5 3535 .48
P 4242 5.21
7 40,49 7.90
3 56,56 T.65
9 63.63 7.46
10 70.7 7.20
7.20
Unloading Stage 11 56.56
12 49,49 7.40
13 3535 .65
14 Z21.21 5.01
15 1414 9.30
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.30
" 7.07 8.92
2 14.14 B.04
3 21.21 837
4 25.28 8.13
5 35.35 7.92
i 4241 1.75
7 49.49 7.58
8 56.56 741
0 63.63 1.25
www.ejust.edu.eg : MH'FEEHWIJ
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M Field ‘Sﬂmrh Hassan &
Project title: Fleet 3361%" 0336+100 feam e Sabry
T Fm Train Profees- LoAWLY  |Date:  [19/7/2023
Diameter of loading vy
plate o Time [10:12:00 AM
Lever ratia 10:39:00 AM
?_TI_S-&‘[ 1= Note:
Bedding mag ey Native Sei CAT 966G
}:’“]E‘Eﬂiurt 3=
sl regime Loading Stage No. |Laad (kN Dial Gauge Reading (mm)
Loading Stage e : IJ:IH 10.00
7407 o605
2 14.14 9,44
3 2121 911
4 18.28 2.03
.| 3535 5.54
3 4242 B.64
7 4949 848
8 Bh.56 830
9 63.63 5.4
10 70.7 E.01
Unloading Stage 1 56,56 £.01
12 4949 E.15
13 I535 832
4 2121 8.65
15 1.414 9.56
Test regime Loading Stage No. Load (kN) Dial Gange Reading (mm)
Reloading Stage 0 1414 9.56
I 7.07 9,27
2 14.14 0.13
3 21.21 0,00
4 18,28 8.91
5 J5.35 &.70
b 42.41 8.53
T 49.49 837
8 56.56 8.15
0 63.63 8.16
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\ E;:"*:.' mhall dslin d};ﬂm _ ?‘:-T:‘I‘J:;-lk
L T s bl 30 il 34 il iy
»;
rl:':;-ﬁ;_-_mt!t gife Field gameh Hassan & 1
Projeci T KM 335+900 to 336+000 | . |Ahmed Sabry |
PBeciric Fapress Traln Pruject = ELDAWLY rnllﬂl 19”;1“‘13
Ekm-.__ ELHADETI Campany
Bate of loading Time | 10:44:00 AM
600 1131 1:00 AM
Eg"“-'r—'—___ﬁ:'_’____ ] Note:
%&,‘;3‘1@_ . Native Soil CAT 9666
-T;:-?;EELI‘_E J‘Iﬂ',':
I.'Tﬁ‘irﬁ:i-%‘f———_____ Loading Stage No. |Load (kN) | Dinl Gaupe Readin
. 0 1.414 10.00
1 7.07 259
2 14.14 9.44
3 2121 9,14 )
4 28,18 8.95 |
5 3535 8.73 |
6 4242 8.56 |
7 49.49 B.45 \
8 26,56 5.17
9 63.63 7.94
1] 70.7 T.80
Unloading Stage 11 56.56 7.95
12 49,49 8.05
13 3538 8.20
14 11.21 8.64
15 1.414 9.50
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1414
1 7.07 9.33
2 14.14 9.12
3 11.21 8.97
4 28.28 8.78
5 3535 3.60
6 42,42 8.44 |
7 49.49 §.27 =}
8 56,56 8.12 |
9 63.63 8.05 |
; i" 't AL IMH-IMUdut-
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