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ALBADRY CONSULTING

Dr. MOHAMED MOSTAFA BADRY
Phone.tel: 01090665097/01100214107

Geology Engineering and Quality Control

L I WA, R ‘éJJ-.I-“ iiSa

Bagall aud g dzenrighl g dua gl gaall
RARNERESREY IS PR PR & ¥- I L

. Introduction

1-Project : ELERICAL EXPRESS TRAIN
2- General consultant : SYSTRA

3-Owner 1 LSy (3l dlad Aug

4- Contractor OV el s e ) guals A4S 15

5- Date : 02/05/2025

6- Station : St(313+300) s ¢pia
7-R-Code : 522-3

Il.Sample description:

Gravel And Sand

[ll. Required tests and Results:
Table (1): Physical properties of soil

1-Grain size analysis and Grain size analysis As showed in appendix
classification and Percentage
of Materials finer than No. Classification A-1-a
200 (75 p#m
(75 4t m) Pass No.200 12.4%
2- Modified compaction (Proc- | MDD 2.115
tor test) OMC 6.0%
LL 20
3- Liquid limit, plastic limit _
o PL 154
and plasticity index
Pl 4.6
;tégﬁl;fOI'nla bearing ratio CBR ratio 329%

IV. Notes:

* Samples were bought by: Contractor.

* Samples are responsible from the person who brought it,
*  The results are applying only for the present report,

A BN Bk — W mmbadry@ya

Geotechnical coftf

Sy HSBady :
Dr. Mohamed Mas

hoo.com -\\-.T\ﬁ‘-\'}' AR FR &I RY }.’7\5._1)!‘ é;ﬂJl_,;.:nL):l)‘C_\S—a.‘n)hs_J
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PARTICLE SIZE DISTRIBUTION
ANALYSIS
ASTM C-136 / AASHTO T27

WEIGHT | CUMULATIVE | CUMULATIVE | CUMULATIVE [STANDURD
RETAINED WEIGHT PERCENTAGE | PERCENTAGE [SPECIFICATION
{zm) RETAINED {pm)| RETAINED (%) | PASSING (%) |LIMITS
2 0.00 0.00 0.00 100.0
1172 234.00 234.00 2.34 97.7
1 654.00 888.00 8.88 91.1
34 248.00 1136.00 t1.36 88.6
1/2 1287.00 2423.00 24.23 75.8
8 1034.00 3437.00 34.57 654
No.d 1987.00 5444.00 54.44 45.6
No.10 92.00 92.00 18.40 37.2
No.d) 214.00 214.00 42.80 26.1
No.200 364.00 364.00 72.80 12.4
Total sample weight = 10000.00 pass Nod= 4556.0 Total fine aggregates weight = 500 gm
% 45.6

Size analysis distribution curve

1200 e e —— .-
|

rooe |

800 7~
600 /
00 : o |

200 / | |
|

00 — is - - - — — —_— - 4 - - -
oot 01 1 10

Passing (%)

Ll

Slze of grains [mm)

= Deurbien e

Soil classification: A-1-a
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Modified Proctor Test Report
ASTM - D 1557

Mould Number :- 2

Valume of mould = 2140 e’

Weight of mould = 6220 ¢

G.§= 155 glemd
A- Density Caleulations :-

1 2 3 4 5

Weight.ol wet soil+mould (g) 10652 | 10871 | 11034 | 10931 10764
Weight.of mould (g) 6220 | 6220 | 6220 | 6220 6220
Weight.of wet soil (g) 4432 | 4651 4814 | 4711 4544
Volume of mould (cms) 2140 | 2140 | 2140 | 2140 2140
Wet density (g/em?) 2071 | 2,173 | 2250 | 2.201 2,123
Dry density (g/cm’) 2.028 | 2.085 | 2.114 | 2.022 | 1.902
Zero-air Void corve 2.192 | 2.080 1.966

B-_ Moisture Calculations :-

Weight.of wet soil+container (2) 250.0 | 250.0 | 250.0 | 250.0 250.0
Weight.of dry soil+container ( o) 245.7 | 241.7 | 237.6 | 2333 228.6
Weight.of container (7) 43.0 45.0 44.0 45.0 45.0
moisture content{"%) 2.1 4.2 6.4 8.9 11.7

C - Dry densityv-Moisture

relationship:-

P
2,33
2350
290
L
2280
L1130
12
1%
2,170
2150
PR

210 T

STt . /_-
2070

.00 h

130 o

Lalo
1,990
1970
[R L]
1930
[ ]]
(B,
1.8%0
[RL}

Zero-air void curve

DHY DENSITY (gm‘em’)

[Ki} 20 3 .0 S 6.0 7.0 R0 0 e e e e de
MOISTURE CONTENT(%,)

M.D.D= 2115 gmicm’
O.M.C= 6.00 %

LﬂjJ:"“ Bl S — U mm.badry@yahoolcom [AARFA AL TL A AR L P & I L% S A é;ﬂj,:n.lq.laﬂyc.n.r:—:\._!):&|
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Liguid and Plastic Limits Test
ASTM -D 4318

Test No L2 s | 5 6
Typeoltest o Liquid Limit Plastic Limit
NOofB, 0 35 27 23 16
Container No A h ¢ 1] I J

Mass of wet soil +container 63.10 65.10 61,41 58.20 39.50 40,20
Mass of drv soil +container 61.20 62.30 58.60 5530 37.90 38.80
Mass of container 45.30 46.20) 45.20 45.00 29.20 27.61
Mass of moisture 1.90 2.80 2.80 2,90 1.60 1.40
Mass of dry soil 15.90 16.10 13.40 10.30 8.70 11.20
Moisture content 11,95 17.39 20,90 28.16 18.39 12.50

s
%0
0
o
248.0
50
Mo
e
20
no
0.0
19.0
180

M.C%

8 0
150
1440
110
120
id
100

5 10 15 0 2% M Eil an L
No of Blows.

Results:
Liquid Limit (L.L) : 20 %.
Plastic Limit (P.1.) : 15.4 Y.
Plasticity Index (P.1): 4.6 %.
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ALBADRY CONSULTING

Geology Engineering and Quality Control
Dr. MOHAMED MOSTAFA BADRY
Phone.tel: 01090665097/01100214107

Report Of CBR Test - ASTM - D 1883

NO OF BLOWS 56
MOULD NO 1
WT OFMOULD+SOIL 9809
WT OFNMOULD 4956
WT OF SOIL 4853
VOLUME OF MOULD 2176
WET DENSITY 2.230
MC before soaking Weight of Rammer 4.54Kg
TIN NO 1 MDD |Kg/m3| 2.115
WT OF WET SOIL+TIN | 250.00
WT OF DRY SOIL+TIN | 239.2 OmMC % 6.0
WT OF WATER 10.80
W1 OF TIN 45
! F Y SOIL 194.2
MOISTURE CONTENT | 5.6 I
DRY DENSITY 2.113
Pen Reading {Div) Bearing (KN) CBR
mm 56 56 standar| 56
0.00 0 0.0 0.0
0.64 67 0.7 4.5
1.27 102 1.0 8.5
1.91 147 1.4 12.0
2.54 206 2.0 14.5 15
3.17 278 2.7 16.3
3.81 382 3.7 18.0
4.45 517 5.1 19.3
5.08 659 6.5 20.5 32
5.71 817 8.0 219
6.35 | 989 9.7 23.3
g CBR Stress-Strain Curves
3 300 —m——— — —
3 =
s |
Y 200 F = —_—
100 ==t = - ,_i: ::':_:;jo;?e
= _:. = :‘;’ -_5 =
- Ti= e abe e =

0 40 5.0 60

o
[
o
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REQUEST . T SVALIA [T Swaew
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I. Introduction

1- Project : ELERICAL EXPRESS TRAIN
2- General consultant : SYSTRA

3-Owner 2 g sl g (sl daladl A

4- Contractor s Y gliall G e ) guale 45 )

5- Date : 13/5/2025

6- Station : ST/ 311+000 to 313+200

7- R-Code : 598

Il. Sample description:
Gravel And Sand

lll. Required tests and Results:
Table (1): Physical properties of soil

1-Grain size analysis and Grain size analysis As showed in appendix
classification and Percentage
of Materials finer than No. Classification A-1-a
U i) Pass No.200 11.7%
2- Modified compaction (Proc- | MDD 2.130
tor test) oMC 6.5%
LL 19.5
3- Liquid limit, plastic limit
P PL 15.4
and plasticity index
Pl 4.1
4- California bearing ratio CBR ratio 35%

(CBR)
IV. Notes:

» Samples were bought by: Contractor.
» Samples are responsible from the person who brought it. -
e The results are applying only for the present report.
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PARTICLE SIZE DISTRIBUTION
ANALYSIS
ASTM C-136 / AASHTO T27

WEIGHT | CUMULATIVE | CUMULATIVE CUMULATIVE [STANDURD
RETAINED WEIGHT PERCENTAGE PERCENTAGE [SPECIFICATION
(gm) RETAINED (gm)| RETAINED (%) PASSING (%) |[LIMITS
2 240.00 240.00 2.40 97.6
1172 70.00 310.00 310 96.9
1 1335.00 1645.00 16.45 83.6
34 1095.00 2740.00 2740 72.6
12 1960.00 4700.00 47.00 53.0
38 930.00 3630.00 56.30 43.7
Nod 1200.00 6830.00 68.30 37
No.l0 66.00 66.00 13.20 27.5
No.40 207.00 174.00 34.80 20.7
No.200 348.00 316.00 63.20 11.7
Total sample weight = 10000.00 pass Nod= 3170.0 Total finc aggregates weight = 500 gm
% .7
Size analysis distribution curve
1200 ——— e - e - N
1000 | F It - |
/
_ 800 | Pt
)
%’ 600 -t | | | /
£ 400 o
— '/
200 i 14 S — _.’._———" ] | |
00 b— - -
001 01 1 1

Size of gralns {mm)

e Dl Goren

Soil classification: A-1-a
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Modified Proctor Test Report

ASTM - D 1557

Mould Number :- 2
Volume of mould = 2140 o’
Weight of mould = 6220 ¢
G.S= 2,56 g/em3
A- Density Calculations :-
1 2 3 4 S
Weight.of wet soil+mould (g) 10798 | 10953 | 11095 | 10988 10861
Weipht.of mould (g) 6220 | 6220 | 6220 | 6220 6220
Weight.of wet soil (g) 4578 | 4733 | 4875 | 4768 4641
Volume of mould (cm™) 2140 | 2140 | 2140 | 2140 2140
Wet density (g_gm") 2139 | 2.212 | 2.278 | 2.228 2.169
Dry density (glcm“) 2.081 | 2.113 | 2.127 | 2.03] 1.935
Zero-air Void curve 2.166 | 2.051 1.955
B- Moisture Calculations :-
Weight.of wet soil+container (g) 250.0 | 250.0 | 250.0 | 250.0 250.0
Weight.of dry soil+container (g) 244.4 | 240.8 | 236.2 | 231.8 227.9
Weight.of container (g) 450 | 43.0 | 42.0 | 440 45.0
meisture content(%) 2.8 4.7 7.1 9,7 12.1
C - Dry density-Moisture relationship:-
1350
2.330
1310
1.2%0
2270
2.250
Li30
Lle
190
pAR ] Zero-air void curve
pAE)
- 2. -.—___-—-—-.x
I
e L.0F@
= roso
E
£ T
: 1.990
- 1970
§ 1.950
1950
1910
L.A90
1.570
L.B&0)
p R da 48 S0 6.0 o 8.0 90 [1EAE . Ira 1 Ny
MOISTURE CONTENT(%)
M.C.D= 2130 gmicm’
O.M.C= 6.50 %
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Liquid and Plastic Limits Test

ASTM - D 4318
Test No | 2 |3 Ty 5 1 ¢
Type of test Liquid Limit Plastic Limit
NO of B, 36 26 21 16
Container No 1 b ¢ d F J
Mass of wet soil +container 57.20 | 63.10 64). 80 6580 | 41.20 3790
Mass of dry soil +container 55.80 | 60.20 58.20 61.50 | 39.40 36.50
Mass of container 43.80 44.80 45.80 45.30 28.70 26.50)
Mass of moisture 1.40 2.90 2,600 4.30 1.80 1.40
Mass of dry soil 12.00) 15.40 12.40 16.20 10,79 10.00
Moisture content 11.67 18.83 20.97 20,54 16.82 14.00
00
290
80
70
80
50
240
230
o 20
=
O Fa¥:]
E‘ 205
e
180
174
ELE-]
152
146
14
128
na
120
3 L] 1% » 25 » k1 40 &3

No of Blows.

Results:
Liquid Limit (L.L) : 19.5 %,
Plastic Limit (P.L) : 15.4 %.
Plasticity Index (InI): 4.1 %.
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St(312+655)
600 mm Plate diameter

Point No.2

Table 1: Mcasured values for first loading cycle and unloading cycle

Settlement of

Loading stage no. Loz}:lN(F) e strc:s (&) loading plate §
MN/m [
0 1.414 0.005 0.00
! 7.07 0.025 0.04
2 14.14 0.050 0.10
3 21.21 0.075 0.25
4 28.28 0.100 0.40
5 35.35 0.125 0.64
6 42,42 0.150 0.85
7 49.49 0.175 1.0
8 56,56 0.200 1.02
9 63.63 1.225 1.30
10 70,7 0.250 1.45
11 56.56 0.200 1.44
12 49.49 0.175 1.22
13 35.35 0.125 1.01
14 21.21 0.075 0.76
15 1.414 0.005 0.55

Table 2: Measured values for se

cond loading cycle

Loading stage no. Load (F) Normal stress (s0) Settlement of loading
kN MN/m2 plate S {mm)
15 1.414 0.005 0.55
16 7.07 0.025 0.58
17 14.14 0.050 (.65
18 21.21 0.075 0.78
19 28.28 0.100 0.95
20 35.35 0.125 L.05
21 42.42 0.150 1.16
22 49,49 0.175 1.29
23 56.56 0.200 1.40
24 63.63 0,225 1.48
Table 3: Compilation of results P

Parameters

Ist loading cycle

2nd londipe S4B ﬂ .
- u::;{ _3 hJ_ ng.:'mu.:-w \

(To.meg) MN/M* 0.250 \
1ty (mm) -0.168 [} 2 Y-
&, (mmAMN/mY) 6.018 448 = :
9y (me/(NNm*)) 1.880 L2 |0
Ev=1.5 1/ (373 Gy, syax) 69.36 9823\ |

Ev2/Ev]

1.42
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Stress (MN/m2)

0.10

0.15

0.20 0.25

Settlment {(mm)

SH(312+655)

Fig. 1: Load-settlement curve, fitting curves according to Table 1 and Table 2 for the first and second loading cycles

|Measurment points from the first loading cycle
{Measurment points from the unloading cycie

| Measurment points from the second loading cycie

S Settlement in mm
o, Normal stress MN/m*

Conclusions:

The present test resultswhich optained from the plate loading tests on Crushed Aggregate Filter layer of the
electric express train project at location St(312+655) in accourdance to the German standard , DIN 18134 are

illustrated in table 4.

Table 4 :Test results

Location

Ev1(MN/m?)

Ev2(MN/m?)

Ev2/Ev1 ratio

2.St(312+655)

69.36

98.23

1.42

Geotechnical Consultan

Dr / Mohamed Mostafa Badry

Sy MSBaddry
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|_CopE-2 | ‘Wark Activity i
| cope-3 | Sub Element of Activity

Description of Materials

FILTER Layer

Location to be Usec

From St {312+960) To st {313+120)

MAR Approval No

(MNS- M.A-01)

Date

04-03-2025

Supplier Name

ELOROBA

- EARTHWORK SPECIFICATIONS & TESTING REPORT

Test Requirement PLT DiN {18134) Specification | (cqa1.a1 2) version 2 8Y GVECON eROuP.
Reference Photos No Other

item | Description -_ Unit Quantity | Arrival Date ' | Note

1 Plate Load Test NUMBER 01 19-03-2025

2

3

4

Comments by : Ahmed Galal {(GARB)

Comments by: Eng Gaber Ibrahim

($93l Jans dlaudys Plate Load Test flaill sl o3 -1
Bl Sliselsal Tids Bghlanll liall i o5 -2

1-P.L.T was carried- out by ALBADRY Lab
attendance of material engineer for both
contractor, GARB .
2-Results report attached and acceptable with
project specifications.
3-Final approval is subject to above mentioned

comments. A
APPROVAL STATUS ’

Organisation Name Sign Date A-AWC-R

Contractor Eng: Mahmoud Ayoub M‘, \g A

GARB**

Qa/Qct Eng. Mostafa Khaled /_\) Q M A

7 1

GARB** Eng. Ahmed Galal (UDJ-&D\ P A

Employers e . d

Representative Eng. Gaber lbrahim . A. n C
* Designer
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Technical report
of Plate Loading Test (DIN 18134)

Project : ELECTRIC EXPRESS TRAIN
General Consultant : SYSTRA

Supervisor : s JLSH 5 (5all Aalalt Al
Contractor : Yl G e saie 4,5
Sampile : Crushed Aggregate Filter
Station ; St(313+040)

Date of Test : 19/03/2025

R-Code : 468

\
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Introduction:

The Plate Load test is designed to determine the vertical deformation and strength characteristics of soit
by assessing the force and amount of penetration with time when a rigid plate is made to penetrate the
soil.

The test to be carried out on the native soil according to German specifications DIN 18134.

Test methods ;

1- The German standard DIN 18134 was applied to define the apparatus used, the loading system, test
conditions, and procedure for plate load test.

2- Loading plates with a diamter of 600 mm have a thickness of 25mm and are provided with equally
spaced stiffners with even upper faces parallel to the plate bottom face to allow 300 mm plate to be
placed on top of it.

3- The loading system consisted of a hydrulic pump connected to a hydrulic jack of 700 bar capacity,
which is capable of applying and releasing the load stages.

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

5- The temperature at the time of the test was 25°,

6- The plate was carried out on a native soil (sand-gravel), The test surface area was levelled and the
plate was bedded on this surface.

7- The hyrulic jack was placed on the middle of, and at normal to, the loading plate beneth the reaction
loading system and secured against tiliting.

8- The reaction loading system was a heavey multi-purpose excavator {more than 20 ton).

Description of exprement:

1- Loading, unloading and reloading regims were applied according to DIN 18134 for the plate load test
to estimate the resilient modulus

2- Prior to the test, the force transeducer and dial Buage were set to zero, after which a load was
applied corressponding to a stress of 0.01 MN/m2.

3- In the first loading cycle, the load was increased until a normal stress of 0.25 MN/m2 was reached,
and the loading increaement was 0.025 MN/m2. The load was released in four stages.

4- Following unloading, a further second loading cycle was carried out, in which, the load was increased
only to the penultimate stage of the first cycle.
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5t(313+040)
600
Table 1: Mceasured values for first loading cycle and unloading cycle
S Load (F) , o .. 1| Settlement of loading
Leading stage no. KN Normal stress (s,) MN/m plate S (mm)
1] 1414 0005 0.00
1 .07 002 LOB
FA 14.14 LS50 017
3 21.21 1.075 .31
4 28.28 0L100 0.50
5 35.35 0,125 .73
6 42,42 {150} 0.87
7 49.49 0175 1.02
R 56,56 1200 1.21
Y 03.63 {L225 1.40
10 70.7 0.250 1.54
1 56.56 0.2{H) 1.53
12 49,49 0.175 1.52
13 35.35 0,125 1.47
14 2.2 0075 1.33
15 1414 0,005 0.72

Table 2: Measured values for seccond loading cycle

Landing stage na, Load (F) Normal stress (sl)) Settlement of louding
kN MN/m2 plate § (mm)
15 1,414 {1.005 0.72
I .07 0025 .81
17 14.14 0.050 (LEY
18 2.2 0,075 .98
¥ 28.28 1,100 1.1]
20 35.35 (125 1.1Y
21 42,42 0.150 1.27
22 49.49 0,175 1.38
23 56,56 0. 20} 1.44
24 63.63 0,225 1.56

Table 3: Compilation of results

PParameters

Ist liadding cvele

2id lcling evele

(cﬂ.mal) M :\‘J’lllI

L2580 0.250
1y (mm) -2 N.6Y8
2y (mm/MN/m®)) 6.065 44034 /"‘:'.:”"ﬁ»
2 (MANNm')) 2.547 -L128 A7 b
Ev= L8 r/ (a,+3,. G0, sx) 67.05 1995 7%
Ev2/Evl .79 N
~ .
'l\v b gt
12
Nkt
'(:‘_'}\
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Stress (MN/m2)

0.00 0.05 G0

0.0

0.15

0.20 0.

[
th

= 02
E 04
= 06
E 08
E 10
T 12
5 A 1.4

1.6

1.8

St(313-+040)

Fig. 1: Load-settlement curve, fitting curves according to Table 1 and Table 2 for the first and second loading cycles

IMeasurment points from the first loading cycle
IMeasurment points from the unloading cycle
Measurment points from the second loading cycle
§ Settlement in mm
a, Normal stress MN/m?

Conclusions:

The present test resultswhich optained from the plate loading tests on Crushed Aggregate Filter layer
of the electric express train project at location St{313+040) in accourdance to the German standard ,

DIN 18134 are illustrated in table 4.

Table 4 :Test results

Location Evi{MN/m?)

Ev2(MN/m?)

Ev2/Ev1 ratio

5t(313+040) 67.05

119.95

1.79

Geotechnical Consultant

Dr/ Mohamed Mostafa Badry
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Introduction:

The Plate Load test is designed to determine the vertical deformation and strength characteristics of soil by assessing
the force and amount of penetration with time when a rigid plate is made to penetrate the soil.
The test to be carried out on the native soil according to German specifications DIN 18134,

Test methods :

1- The German standard DIN 18134 was applied to define the apparatus used, the loading system, test conditions,
and procedure for plate load test.

2- Loading plates with a diamter of 600 mm have a thickness of 25mm and are provided with equally spaced stiffners
with even upper faces parallel to the plate bottom face to allow 300 mm plate to be placed on top of it.

3- The loading system consisted of a hydrulic pump connected to a hydrulic jack of 700 bar capacity, which is capable
of applying and releasing the ioad stages.

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

5- The temperature at the time of the test was 25°.

6- The plate was carried out on a native soil (sand-gravel}. The test surface area was levelled and the plate was
bedded on this surface.

7- The hyrulic jack was placed on the middle of, and at normal to, the loading plate beneth the reaction loading
system and secured against tiliting.

8- The reaction loading system was a heavey multi-purpose excavator {more than 20 ton}.

Description of exprement:

1- Loading, unioading and reloading regims were applied according to DIN 18134 for the plate load test to estimate
the resilient modulus

2- Prior to the test, the force transeducer and dial guage were set to zero, after which a load was applied
corressponding to a stress of 0.01 MN/m2.

3- In the first loading cycle, the load was increased until a normal stress of 0.25 MN/m2 was reached, and the
loading increaement was 0.025 MN/m2. The load was released in four stages.

4- Following unloading, a further second loading cycle was carried out, in which, the load was increased only to the
penultimate stage of the first cycle.
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St(312+970)
600
Point No.4

Table 1: Measured vatues For first foading cyele nmd unloadling cyele

Settlement of

Luading stage no, Ln::j\'(l-) Normal siress () MN/m® landing plate &
. {mm}
1] 1414 1,05 o0
1 7.07 025 10
2 14,14 L0560 0.17
3 21.21 075 035
4 28.28 L 10D .79
£ 35,38 0.12% 0.7
[ 41,42 1)1 50 L8l
7 49.49 #1758 1.05
L 56,56 10,2tH) 117
9 0363 0.22% 1.26
11 70,7 1250 1.34
8] 56.56 {200 1.33
12 49.49 0,178 1.32
13 35.3%8 0.128 1.27
14 212t 0.478 110
15 1,414 .08 |61

‘Table 2: Measured values fur secomil teading cvele

Loading stage o, Loml (1) Noroval stress {s0) Seitlement of
kN MNIm2 Iomling plate § (mm)
15 1404 1005 1.6l
L] 7.0% 025 1.7
17 14,14 (.05 1.41
18 21,21 075 2.02
9 28.23 1. 100 .12
n J5.35 0.125 2.2%
2 42,42 w150 2.44
12 49,49 0178 154
2 56,56 .20n 2.63
24 63,43 {228 2.4
Table 3: Compilation of results
Parameiers Ist Inading cvele 2ndl Inadding evele |

(Gu ) MN/W’ 0,250 0250

g {fmm}) 152 56l

iy (mm/(MN/m)) 8404 6.242
ay (man/ M Ny -9.822 -4,195
Ev= 15 ¢ (a4 00 v ) 74.89 86.65

EvI/Exl

1.16
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Fig. 1: Load-settlement curve, fitting curves according to Table 1 and Table 2 for the first and second loading cycles

© Measurment points from the first loading cycle
u Measurmant points from the unloading cycle
Measurment points from the second loading cycle
§ Settloment in mm
&, Normal stress MN/m*
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St(313+070)

600
Point No.2

Table 4: Measuved values foe first toading cyete and untonding evele

¥ I’
Luading stage no. Load (1)

Normal stress {s5) MN/m®

Settlement of leading

kN phate S (mm)

0 1414 0L.005 0.00
I A7 0,025 13
2 14.14 0050 0,22
3 21.21 0.075 0,49
4 2828 0.1 0.73
) 35.358 1125 .04
[ 4242 0.150 L7
7 49,49 0.175 1.94
8§ 56.56 0.200 1.75
9 (3.63 0.225 1.93
1 0.7 0.250 1.99
11 56,56 0.2 1.98
12 49.49 L1785 1.90
I3 35,38 0125 L76
14 2821 LTS 1.14
15 1414 1LOOS 0.72

Tabde S: Measuced values for seeomt londing cvele

Lomding stape no, Luad (F)

Normal stress (M)

Scitlement of toading

kN MN/m2 plate S {mm)
15 1414 A0S 0,72
16 7.07 0,025 76
17 [ENE] LA 0,82
18 21.21 0.075 94
19 28.28 100 11§
20 35,38 125 1.30
2l $2.42 D150 1.63
22 49,49 175 1.81
23 56.50 0.200 145
24 73.63 1,225 208
Table 6: Compilation of results
Parameters 151 Inavling cvele 2ol Iruulingv ovele

(Tpnan} MN/m* 01.250 0,250

Ay (M) -0.326 0,634

ay (mn{MN/mT)) 12.838 4.3
iy (mmAMNm)) -12.530 10.692
Ev= LS of (a,+a,. O man) 1636 63.71

EvYEv]
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Fig. 2: Load-seltlement curve, fitting curves according to Table 4 and Table 5 for the first and second loading cycles

® Measurment points from the first loading cycle
| Measurment points from the unloading cycle
& Measurment points from the second loading cycle

S Settlement in mm
g, Normal stress MN/m*
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Conclusions:

The present test results which obtained from the plate loading tests of the native soil on Middle Embankment layer of the
electric express train project at location St{312+950) to ST{313+140) in accourdance to the German standard , DIN 18134 are

illustrated in table 7.

Table 7 :Test results

Location Evi(MN/m?) Ev2(MN/m?) Ev2/Ev1 ratio
1- St(312+970) 74.89 86.65 1.16
1- St{313+070) 46.36 63.71 1.37
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Technical report

of Plate Loading Test (DIN 18134)

Project : ELECTRIC EXPRESS TRAIN

Owner fg Sl 3kl dalal) Aigl 7  LADA dalalh diggdy
General Consultar: SYSTRA

Contractor POws e gata 48 40

Sample : Middle Embankment

Station :5t(312+930) to (313 + 140)

Date of Test :21/04/2025

R-Code : 525
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Technical report

of Plate Loading Test (DIN 18134)

Project : ELECTRIC EXPRESS TRAIN
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General Consultar: SYSTRA

Contractor P s B ) guala 48 )

Sample : Upper Embankment (Ferma)
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Introduction:

The Plate Load test is designed to determine the vertical deformation and strength characteristics of soil by assessing the
force and amount of penetration with time when a rigid plate is made to penetrate the soil.
The test to be carried out on the native soil according to German specifications DIN 18134,

Test methods ;

1- The German standard DIN 18134 was applied to define the apparatus used, the loading system, test conditions, and
procedure for plate ioad test.

2- Loading plates with a diamter of 600 mm have a thickness of 25mm and are provided with equally spaced stiffners with
even upper faces parallel to the plate bottom face to allow 300 mm plate to be placed on top of it.

3- The loading system consisted of a hydrulic pump connected to a hydrulic jack of 700 bar capacity, which is capable of
applying and releasing the load stages.

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

5- The temperature at the time of the test was 25°.

6- The plate was carried out on a native soil (sand-gravel). The test surface area was levelled and the plate was bedded on
this surface.

7-The hyrulic jack was placed on the middle of, and at normal to, the loading plate beneth the reaction loading system
and secured against tiliting,

8- The reaction loading system was a heavey multi-purpose excavator (more than 20 ton).

Description of exprement:

1- Loading, unloading and reloading regims were applied according to DIN 18134 for the plate load test to estimate the
resilient modulus

2- Prior to the test, the force transeducer and dial guage were set to zero, after which a load was applied corressponding
to a stress of 0.01 MN/m2.

3- In the first loading cycle, the load was increased until a normal stress of 0.25 MN/m2 was reached, and the loading
increaement was 0.025 MN/m2. The |oad was released in four stages.

4- Following unloading, a further second loading cycle was carried out, in which, the load was increasegf
penultimate stage of the first cycle.
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St(312+930)
600 mm Plate diameter
Point No.1
Table 1: Mcasured values for first loading cycle und unloading cyele
Lozd (F) 1 [Settlement of loading plate
Loading stage no. KN Normal stress {s¢) MN/m/ S (mm)
0 1414 0.00% 0.00
1 7.07 0,028 0,01
] 1404 0.05¢ .06
3 2.2 0.075 €25
4 8.8 0.100 0.45
5 38.35 0,125 0.55
& 4242 0,150 0.75
7 49.49 0.175 0.87
] 56.56 0.200 1.00
9 63.63 0.215 1.15
T 70.7 9,250 1.30
11 56.56 0.200 1.19
12 49.49 0.175 1.08
13 35.35 0.125 0.55
14 1. 0.078 0,10
15 L4143 0.005 .50
Table 2: Measured values for second loading cycle
Load {F} Normal siress (s0) Settlement of lomling plate
Loading stage no, KN MNjm2 $ (mm)
[ 1414 0.008 0.0
16 1.07 0.025 0.52
17 14,14 0.050 0.61
18 21.21 0.075 0.85
19 28.28 0.100 0.95
20 3535 0.128 1,08
2] 42.42 0.150 1.1%
22 49.49 0.175 126
13 56,56 0,200 1.44
24 63.63 0,215 1.89
Tabie 3: Compilation of results
Parameters Ist loading cycle nd Iom
(T enn) MN/mM 0.250 A '4i71 ; ﬂf\
iy (Mmm) 0178 ‘f/’ .
wy (mm/(MN/m")) 6.023 T kil
A, (mm/(MNTa')) 0.424 [ 1.023" e |
Eve L5 1/ (8,481, O wii) 76.05 | ot i
Ev2/Evl 116 %'y  ° TING
[

\ /
WY ‘.a,wn-le“'"“:'%/
Nuy g 5

T
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Fig. 1: Load-settlemnent curve, fitting curves according to Table 1 and Table 2 for the first and second loading cycles

e Measurment points from the first loading cycle
| Measurment points from the unloading cycle
Y Measurment points from the second ltoading cycle
5 Settfement in mm
o, Normal stress MN/m*
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Table 4: Measured values for first loading eycle and unloading cycle

St(312+980)
600 mm Plate diameter

Point No.2

Loading stage no. M'&F) Normal stress {s;) MN/m® Sctiemsnt ; :::::ld)i"g L
0 1414 0.005 0.00
1 7.07 0.025 0.05
2 14.14 0.050 0.14
3 21.2] 0,075 .40
4 28.28 0, 1} 0,70
5 35.35 0.125 _0.50
[ 42,42 {.150 1.15
7 49,49 0,175 1.37
8 56.56 0.200 1.59
9 63.63 0.225 1.80
10 70,7 0,250 2.00
11 56.56 0.200 1.68
12 49,49 0.175 1.55
13 35,35 0.125 1.20
14 2121 0.075 0.88
15 1414 0,005 0.50

Table 5: Measured v

alues for second loading cycle

Loading siage wo Lm;‘dN(F) Norm;:: ;l,'::;’ (s0) Scttlement o(l;::n;lmg plate S
15 — La1d 0.005 0.50_
16 7.07 0.025 0.52
17 14.14 (050 0.72
18 21.21 L0775 1.08
19 28.28 0.100 1.18
20 35.35 0.128 1.80
21 42,42 0.150 1.48
22 49.49 0.175 1.58
23 56.56 0.200 .70
2 63.63 0.225 __L78

Table 6: Compilation of results

Parameters Ist loading cycle 2nd loading cycle
(Go.mae) MN/m’ 0.250 0.250 e
1y (mm) -0.254 0311 { 2
n, (mmANNM)) 9,430 12.24, /1811~
n; (mm/(MNTm™)) -1.334 5.2 iy
Ev= 1.5 r/ (0,%3;. g aiax) 19.47 71.4d{ [T
Ev2/Ev) 1.56 M=)
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Fig. 2: Load-settlement curve, fitting curves according to Table 4 and Table 5 for the first and second loading cycles

g Measurment points from the first loading cycle

n Measurment points from the unloading cycle

A Measurment points from the second loading cycle
S Settlement in mm
o, Normal stress MN/m*
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St(313+030)
600 mm Plate diameter
Point No.3
Table 7: Mcasured values for first loading cycle and unloading cyele
Load (F) q 1 | Settlement of lomling plate
Loading stage no. KN Normal stress (sg) MN/m S (mm)
v 1414 0.005 0.00
1 707 0.025 0.07
2 14.14 0.050 0.15
3 21.21 0.075 0.38
[ 28.28 0.100 0.67
5 35.35 0.125 0.95
6 42.42 0.150 1.25
1 49.49 0.175 145
8 56.56 0.200 L.60
[ 63.63 0.225 1.70
10 70.7 0.250 1.95
i 56.56 0.200 1,74
12 49.49 0,178 1.56
13 35.35 0.125 1.38
14 21.21 0.075 L10
15 1414 0.005 0.88
Table 8: Measured values for second loading cycle
: Load (F) Normal stress (s0) Settlement of lowding plate §
Losding stage no. KN MN/m2 fm)
15 1414 0.008 0.88
16 7.07 0.025 0.90
11 14,14 0.050 1.10
18 21.21 0.075 1.35
19 28.28 0.100 1.50
20 35.35 0.125 1.59
2 42.42 0.150 1,70
22 49.49 0.175 1.85
23 56.56 0.200 1.95
24 63.63 0.225 2.05
Table 9: Compilation of results
Parameters Ist loading cycle 2nd loading cycle
(T amae) MN/m? 0.250 0.250 ﬁ =
ny (M) -0.310 A TEY 1]
oy (mm/(MN/m)) 11,053
1, (mm/(MN"/m™)) -8.003
Ev= 1.5 r/ (a,+n,, 0, &Lx_) 49,71
EvZ/Ev] 1.68
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Fig. 3: Load-settlement curve, fitting curves according to Table 7 and Table B for the first and second loadin

® Measurment points from the first loading cycle

[ ] Measurment points from the unloading cycle

A Measurment points from the second loading cycle
S Settlement in mm
g, Normal stress MN/m*
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St(313+080)
600 mm Plate diameter
Point No.4
Table 10: Measured values for first loading cycle and unloading cycle
" Load (F) . 1 | Settlement of loading plate
Loading stage no. KN Normal stress (s} MN/m S (mm)
0 1414 0.005 0.00
1 7.07 0.025 0.05
2 14.14 0.050 0.14
3 21.21 0.075 0.40
4 28.28 0.100 0.70
5 35.35 0.125 0.90
G 42.42 0.150 115
7 49.49 0.175 1.37
] 56.56 0.200 1.16
9 63.63 0.225 1.80
10 0.7 0.250 2.00
11 56,56 0.200 1.57
12 49.49 0.175 1.35
13 3535 0.125 114
14 21.21 0.075 0,75
15 1414 0,008 0.50
Table 11: Measured values for second loading cycle
Load (F) Normal stress (s0) Settlement of loading plate S
Loading stage no. KN MN/m2 fhoie
IS 1414 0,005 0.50
16 7.07 0.025 0.52
17 14.14 0,050 0.75
18 21.2) 0,075 1.05
19 28.28 0,100 118
10 3535 0.125 1.30
21 42.42 0.150 1.48
22 49,49 0.175 1.58
23 56.56 0.200 1.70
24 63.63 0.225 1,78
Table 12: Compilation of results
Parameters Ist loading cycle 2nd loading cycle
(G ) MN/M® 0.250 01,250
ity (mm) -0.190 0.383
iy (mm/MN/mM) 8.189 9,049 7 ==
a: (mm/(MNTar)) 1.279 1208677+ ¢
Ev= 1S rf (0;+4;. Go, atax) 52.88 4
Ev/Evi 1.43 Ui
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Fig. 4: Load-settlement curve, fitting curves according to Table 10 and Table 11 for the first and second loading cycles
4 Measurment points from the first loading cycle
n Measurment points from the unloading cycle
A Measurment points from the second loading cycle
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St(313+130)

600 mm Plate diameter
Point No.5

Table 13: Measured values for first loading cycle and unloading cycle

. Load (F) 1 | Settlement of londing plate
Loading stage no, KN Normal stress {s;) MN/m S (mm)
0 1414 0.005 0.00
1 7.07 0.025 0.18
2 14.14 1,050 0,28
3 21.21 0.075 0.44
4 28,28 0.100 0.57
5 35.35 0.125 0.70
[ 42.42 0.150 0.85
7 49,49 0.178 0.98
8 56.56 0.200 1.10
9 (3.63 0,225 1.19
L] 70.7 0.25( 1.29
11 56.56 0.200 1.17
12 49.49 0.175 LM
13 35.35 0.125 .88
14 21.21 0.075 0.67
15 1.414 0,005 0.18
Table 14: Measured values for second loading cycle
. Load (F) Normal stress (s0) Settlement of londing plate S
Loading stage no. kN MN/m2 (mm)
15 1414 0.005 0.17
16 7.07 0.025 0.37
17 14.14 0.050 0.52
18 21.21 0,075 0.78
19 28.28 0,100 _0.90
20 35.35 0.125 1.03
21 42.42 0.150 Lio
22 49,49 0.175 1.20
23 56.56 0.260 1.23
2 63.63 0.225 130
Talle 15: Compilation of results
Marnmeters Ist louding cyele 2ud loading cycle
(Gt mag) MN/? 0.250 0.250
g (mam) 0,190 01282 =
, (mmAMNm)) 8.189 LY 7N
2y (mmAMNTm)) 1.279 F. YAV R =
Ev= 1.5 rf (a+ay. Oy suas) 5288 o7 sy T )
Ev2/Ev] 1.85 : R
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Fig. 5: Load-settlement curve, fitting curves according to Table 13 and Table14 for the first and second loading cycles

® Measurment points from the first loading cycle
| Measurment points from the unloading cycle
A Measurment points from the second loading cycle

§ Settlement in mm ‘
o, Normal stress MN/m*
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Field Density Test

Project :Electric Express Train
Owner D bslly 3okl Aalad Al / SLADM Aalall dipgl
General Consultant :SYSTRA
Contractor N Al Gpus 5 ) gunla 48 pu8
Section :51(312+920) to St(313+140)
Sample :Upper Embankment (Ferma)
Date of test :19-05-2025
R-Code :621-1 Unit weight of sand: 1.54
Station S§312+935) | St312+4960) | St(312+985) | SK313+010) | SH313+035) | Si(313+080)
Sample No. 1 2 3 4 5 6
Wit.Of Wet Soil 3321 2763 2750 3074 2873 2672
L.Of Sand used + Cone 10342 10158 9851 9142 8006 7956
Wt.Of residual sand + Cone 6833 7014 6687 5788 4798 4845
.Of sand to fill cone 1200 1200 1200 1200 1200 1200
Wt.Of sand to fill Hole 2309 1945 1964 2154 2008 1911
Cross Vol Of hole 1499 1263 1275 1399 1304 1241
Wt Unit Of Soil 2.2 2.19 2.16 2.20 2.20 2.15
Dry Unit Wt Of Soll 2.10 2.08 2.06 2.10 2.08 2.05
MOISTURE CONTENT;
Bottle No. 1 2 k1 4 5 6
Wi Of wet soll + bottle 250.0 250,0 250.0 250.0 250.0 250.0
Wt Of dry soll + bottle 2395 240.3 241.1 240.8 238.9 240.5
Wt OF bottle 45.0 45,0 45.0 45,0 45.0 45.0
Wt Of dry soll 194.5 195.3 196.1 195.8 1939 195.5
Wt Of moisture 10.5 9.7 8.9 9.2 11.1 9.5
Moisture contnet 54 5.0 4.5 4.7 57 4.9
COMPACTION TEST: .h-’/".
ax dry density 2.130 2.130 2.130 2.130 210/ ety i 20200, o2
Optimum MC 6.5 6.5 6.5 6.5 6 Hnit 50
% Compaction 98.7 97.8 96.8 98.6 L T e T i
requireE Compaction a5 a5 95 g5 9*\ ALEACHY COME LN
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Field Density Test

1.54

Project :Electric Express Train

Owner 1 g sl y (3ohl Aaadl Asgdi / BUEDU dalati dugh
General Consultant :SYSTRA

Contractor SN gl fpen Ao ) gl 45 0

Section :5t(312+920) to St(313+140)
Sample :Upper Embankment {Ferma}
Date of test :19-05-2025

R-Code :621-2 Unit weight of sand:
Station 5t313+0485) 5t{313+110) 51(313+135)
Sample No. 7 8 9
Wt.Of Wet Soil 3045 2648 2847
Wt.Of Sand used + Cong 7910 7718 10573
Wit.Of residual sand + Cone 4618 4678 7388
Wt.Of sand to fill cone 1200 1200 1200
Wit.Of sand to fill Hole 2092 1840 1985
Cross Vol Of hole 1358 1195 1289

Wt Unit Of Soll 2.22 2.22 2.21
Dry Unit Wt OF Soil 2.09 2.10 2.08
MOISTURE CONTENT:

Bottie No. 7 1 2
Wt Of wet soll + bottle 250.0 250.0 250.0
Wt Of dry soll + bottle 238.1 239.4 237.8
Wt Of bottle 45.0 45.0 45.0
Wt Of dry soil 193.1 194.4 192.8
Wt Of moisture 11,9 10.6 12,2
Moisture contnet 6.2 5.5 6.3
COMPACTION TEST:

Max dry density 2.130 2.130 2,130
Optimum MC 6.5 6.5 8.5
% Compaction 98.2 98.7 07.5
requ rea Compaction g5 95 G5
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Conclusions:

The present test results which obtained from the plate loading tests on Upper Embankment layer of the
electric express train project at location 5t(312+920) to { 313 + 140 } in accourdance to the German standard

» DIN 18134 are illustrated in table 16.

Table 16 :Test results

Location Ev1(MN/m?) Ev2(MN/m?) | EvasEvt ratio
1- St(312+930) 76.05 88.42 1.16
2- St(312+980) 49.47 77.40 1.56
3- 51(313+030) 49.71 83.51 1.68
4- St(313+080) 52.88 75.78 1.43
5- St(313+130) 52.88 97.58 1.85
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