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Consulting Engineering Bureau & Laboratories

Awdigh O LN Jalae iSe
Company : Orange Construction.
Project : Electric Express Train, Al Ain Sokhna to Marsa Matrouh Priority Sector (4)
- Wadi El Natroun to Borg Al Arab.
Subject : Determine the deformation and strength characteristics of soil by the plate

loading test according specifications DIN 18134:2012-04 and project requirements.
Test Location: Station (310+250 to 310+380)
Test Date : 17/01/2024

Repot Date  :18/01/2024

Type of soil @ ===e-
Test level : Middle Embankment (-1.5)
Report No.  :19:20

Dear Gentleman, ,
According to the above mentioned subject the test performed as follows:-

Apparatus
Loading plates consists of two plates with 600 mm and 300 mm diameter

The thickness of plates 30 mm

Dial gauges with accuracy 0.01 mm to measuring the settlement

Steel straightedges with magnetic supports to fixed the dial gauges

Hydraulic jack with pump to transfer reactive loads to the loading plates

Dial indicator measuring device with scale capacity 700 Bar (Enerbac)
Reaction loading system by roller compactor with weight approximately 15 ton.
Calibration certificates are attached.

Test Procedure
. Clean the ground on test area to the required level with undisturbed soil

N~ LN~

. Install loading plates 600 mm and 300 mm diameter, hydraulic jack and 3 dial gauges
. Prior to starting the test applied preloading about 30 seconds.

. The strain gauge and the dial gauge shall be set to zero

. For a 600 mm loading plate, the limit values are 2.5 kg/cm?

o O A WN =

. The load shall be applied in six stages, in approximately equal increments, until the required
maximum normal stress is reached.

7. Each change in load (from stage to stage) shall be completed within one minute
8. The load shall be released in 3 stages, to 50 % , 25 %, and approximately 2 % of the maximum load.

9.Following unloading, a further (2'“’]Joadmg eycle shall be.carried out, in which, however, the load is to
be increased only to the pemﬂtlmate stage ntthe first cycle: (s that the full load is not reached).

S B B

10. At each stage the lo (4 al} b‘-?m?in‘al“ed '-'""'lthe rate-of s Rt of the plate bacomes
less than 0.02 m"\"m (1 ;.4_1 Tt f:..ll Ln_ul i j
O\ 219-991 - 5;.?. yrellJanad el
11. Remove the loads v - g g 20 31 Jpiad /

“ ..._“:‘__:::_:____A _:___;-— _,-9‘"

3 El Malek El Afdal Street Juad'l L S Y

Zamalek, Cairo. 3a1EN - Al i

Tel.& Fax : 27367231 - 27363093

TYPIF AT - YVPIVITY | S + 90
www.cel-egypt.com

CamScanner

ACCREDITED
Testing Labortstory



___CEL___

Consulting Engineering Bureau & Laboratories
Atwndigh Oy LESLN ) Jalas OS5

Report

1. Evaluation and representation of results

2. Load Settlement curve

3. The test report content the following:-
location of test site - Dimension of loading plate
Measuring device used - Type of soil

Report
e Type of Soil : Middle Embankment
« Job Requirement : Ev2 > (40 MPa)

Type of Bedding material below the plate -Weathering condition

Time and date of measurements - Unusual observation made during test
Dial gauge reading and corresponding normal stress - Loading-settiement curve
Description of the soil condition below the plate after testing

Item Descriptions
- Type of bedding material below the plate Natural Soil
- Weather condition Partly Sunny
- Plate Diameter (mm) 600
- date of measurement 17/01/2024
- Unusual observation made during test NO

- Description of the soil conditions below the plate after testing

No deformation

Evaluation and representation of results

St /

.‘\

CL

A 219-991 -537, gl fanindll oy

g..: a-Lp l'w]‘ﬂdb‘:z‘

T,
Sy

¥ ! -\k
“'k‘})d’é.l@‘ alalos (4 ) “"\)
Y

I ,-m?f

ezl
/,,l

_ First Cycle Second Cycle :
Test [ g i z e Bl EurRatio
No. Evi(MPa) - Ev2(MPa)
310+340 130 187 1.4
2 310+370 148 210 1.4
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Consulting Engineering Bureau & Laboratories

2,9«..\.1‘11 t:lbuﬂuﬂl Jalae L5
Company Name : Orange Construction.
Project : Electric Express Train, Al Ain Sokhna to Marsa Matrouh Priority Sector (4) - Wadi El Natroun to Borg Al Arab.
Test Date 1 17/01/2024
report date 1 18/01/2024
Location : Station 310+340
Test No. : 001
Nonrepetitive Static Plate Load Tests of Soils
DIN 18134 Data sheet
Loading Stageﬂ)
Settlement I
Loading Stress Dial 1 Dial 2 Settlement Dial 3 Settlement Average
Kglcm2 mm mm mm
0 0.00 20.00 0.00 20.00 0.00 20.00 0.00 0.00
1 0.42 19.87 0.13 19.81 0.19 19.72 0.28 0.20
2 0.83 19.73 0.27 19.62 0.38 19.55 0.45 0.37
3 1.25 19.58 0.42 19.50 0.50 19.43 0.57 0.50
4 1.67 19.41 0.59 19.35 0.65 19.28 0.72 0.65
5 2.08 19.30 0.70 19.24 0.76 19.17 0.83 0.76
6 2.50 19.16 0.84 19.10 0.90 19.03 0.97 0.90
Unloading Stage (1
Settlemen ttl
Loading Stress Dial 1 t Dial 2 Settlement Dial 3 Settlement Average
Kglem2 mm mm mm
1 2.50 19.16 0.84 19.10 0.90 15.03 0.97 0.90
2 1.25 19.32 0.68 19.21 0.79 19.09 0.91 0.79
3 0.625 19.45 0.55 19.34 0.66 19.19 0.81 0.67
4 0.01 19.67 0.33 19.45 0.55 19.31 0.69 0.52
Loading Stage (2
S Settl I t
Loading tress Dial 1 ettlement Dial 2 Settlemen Dial 3 Settlement Average
Kglcm2 mm mm mm
0 0.42 19.52 0.48 19.31 0.69 19.20 0.80 0.66
1 0.83 19.40 0.60 19.20 0.80 19.09 0.91 0.77
2 1.25 19.29 0.71 19.09 0.91 19.02 0.98 0.87
3 1.67 19.15 0.85 19.01 0.99 18.93 1.07 0.97
4 2.08 19.04 0.96 18.95 1.05 18.88 1.12 1.04
- ""’."":‘ﬂ:‘l."'_ 'r‘_ﬁ—%b"‘uh
g 7 | "~

e T . { Y

- voa bl m [ S N
barnad 3 o2y laiaan Jaloas il \
tedamat] mig ez ' J
S F I )

: F
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Awdigh O HLELLN | Jalas LS
Company Name : Orange Construction.
Project : Electric Express Train, Al Aln Sokhna to Marsa Matrouh Priority Sector (4) - Wad| El Natroun to Borg Al Arab.
Test Date 1 1T/01/2024
report date 1 18/01/2024
Location : Station 310+340
Test No. 1001
nrepetitive c il
DIN 18134
Stress On Soll (Ng/em2)
0.00 0.25 050 0.75 1.00 1.25 1.50 178 2.00 .25 250 715
0.00 - |
T~ |
005 | | +
T == i
0.20 I
0.5 e ) || 4
T O o !
1 3 0.40 """-..,__\ —
045 | 1
e — =
L . -..:::_ S— T ""--...____‘ ; =
i o I . \ ]
0.7s : i
050 - s S o i e i
0as - R, |
.90 X 1 T =
095 . I
1.00 ! ! _"""'"--]-=_____|-__ : :
105 | I I I
110
Loading (1) 0 1 2 3 4 5 & UnLoading (1) 1 2 3 4
Stage(Kg) 0 1186.92 | 2345.6 | 3532.5| 4719.4 | 5878.1 | 7065 Stage(Kg) 7065 | 3533 | 1768 0
Stress (Kg/cm2) ooo | 042 | 083 | 125 | 167 | 208 | 250 Stress (Kg/cm2) 250 | 1.25 | 0625 | 0.01
Settiement (mm) 0.00 0.20 0.37 | 0.50 0.65 0.76 | 0.90 Settlement (mm) 090 | 0.79 | 0.67 0.52
D(mm)= 600 | |st(mm= 033 |szmm= 067 | AS= 034 |
Evi (MPa)= (0.75"D"A0)/AS | 130
P N I T B
Stage(Kg) 0 1186.92 | 23456 | 3532.5 | 4719.4 | 5878.1
Stress (Kg/cm2) 0.01 0.42 083 | 1.25 | 167 | 2.08
Settlement (mm) 0.52 0.66 0.77 0.87 0.97 1.04
D(mm)= 600 | |st(mmp= 075 [szmme o098 | AS= 0.24 |
Ev2 (MPa)= (0.75°D"Ac)AS | 187

Ev1 = Modulus of deformation during the loading stage.

Ev2 = Modulus of deformation during the Reloading stage.

D = Plate diameter (mm)

40 = The difference between 0.3 and 0.7 from the maximum loading (smax) (kg/cm)

As = Difference in settiements corresponding 1o 0.3 and 0.7 from the maximum loading (mm)

———
o 3_

45-40.1.%’,-” Cllablandl Lotas wtlng
dplonall afutay

219-991 537, il fut
e ﬂu}-rl-..!-‘-m.cwibwgt:w ity

e et
=S
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1,9....1.14!! Qbhﬂu" Jalae ‘,&‘b
Company Name : Orange Construction.
Project ¢ Electric Express Train, Al Aln Sokhna to Marsa Matrouh Priority Sector (4) - Wadi El Natroun to Borg Al Arab,
Test Date 1 17/01/2024
report date : 18/01/2024
Location : Station 310+370
Test No. : 002
etitive St
Nonrepetiti a%tiup:aat:slfad Tests of Soils Datashost
Loading Stage (1)
S ent
Loading | Stress | . | Settlement [ . , ettlem Dial 3 | Settlement Asrons
Kglcm2 mm mm mm
0 0.00 20.00 0.00 20.00 0.00 20.00 0.00 0.00
1 0.42 19.71 0.29 19.66 0.34 19.60 0.40 0.34
2 0.83 19.59 0.41 19.50 0.50 19.43 0.57 0.49
3 1.25 19.45 0.55 19.38 0.62 19.31 0.69 0.62
4 1.67 19.33 0.67 19.25 0.75 19.20 0.80 0.74
5 2.08 19.21 0.79 19.14 0.86 19.09 0.91 0.85
6 2.50 19.08 0.92 19.02 0.98 18.97 1.03 0.98
Unloading Stage 1 -
S t ettl Sett t
Loading |- oTmeS | el | Setement ] nii 2 et | il g |- See s Average
Kglcm2 mm mm mm
1 2.50 19.08 0.92 19.02 0.98 18.97 1.03 0.98
2 1.25 19.18 0.82 19.10 0.90 19.04 0.96 0.89
3 0.625 19.30 0.70 19.21 0.79 19.17 0.83 0.77
4 0.01 19.55 0.45 19.36 0.64 19.26 0.74 0.61
Loading Stage (2}
i Stress Settlement Settlement
Loading Dial 1 Dial 2 Settlement Dial 3 ettlem Average
Kglcm2 mm mm mm
0 0.42 19.41 0.59 19.22 0.78 19.13 0.87 0.756
1 0.83 19.28 0.72 19.11 0.89 19.02 0.98 0.86
2 1.25 19.15 0.85 19.05 0.95 18.98 1.02 0.94
3 1.67 19.03 0.97 18.96 1.04 18.90 1.10 1.04
4 2.08 18.94 1.06 18.89 1.11 18.84 1.16 1.11
== 7 . ”
Foa f "\-.\
' B o e u
M-u.gal St fotn wife \\
delazsli ofjlusyy I
219-991-537, gutipmusitay,  /F
5 - SV et 83 ik _ 7
M‘"‘Q—'—; — —-.—:"‘""ﬂ..:ﬁ-: o
3 El Malek El Afdal Street NP UTN TR
Zamalek, Cairo. I AS 3,800 - S
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Company Name : Orange Construction,
;‘:frs‘m : Electric Express Train, Al Ain Sokhna to Marsa Matrouh Priority Sector (4) - Wadi El Natroun to Borg Al Arab.
11710112024
L"m““m'."'“ 11810112024
TestNo : Station 3104370
) 1002
n et (]
DIN 18134
o s
| Stress On Soll (Kg/em2)
o.00 0.2% 050 07s 1.00 125 150 175 2.00 .25 250 7%
ol I |
010 \\ I i
oas N
| o020 J
025 NG .
- 030
015 N
.i 0.40 o
T s e 1
H .i: —~— 1
i 0.0 \ 1
| 065 — —— t
| = :;‘; ==a |
| i l‘lﬂ + — = _-“‘--:"-.
| oas : T —
| & e o e o
' 100 | —— Bt SN i
105 I e
| 110 1 =¥,
115 T
| 120
Loading (1) 0 1 2 3 4 5 6 UnLoading (1) 1 2 3 4
Stage(Kg) 0 |1186.92| 2345.6| 3532.5 | 4719.4 | 5878.1| 7065 Stage(Kg) 7065 | 3533 | 1768 0
Stress (Kg/em2) 000 | 042 | 083 | 125 | 1.67 | 208 | 250 Stress (Kg/cm2) 250 | 1.25 | 0.625 | 0.01
Settliement (mm) 000 | 034 | 049 | 062 | 0.74 | 085 | 0.98 Settlement (mm) | 098 | 0.89 | 0.77 | 061
D(mm) = 600 | |s1(mm= 046 [samme 078 [ as= 030 |
Ev1 (MPs)= (0.75°D"Ac)AS | 148
Loading (2) 0 1 2 3 4 5 Ev2Evi= | 14 |
Stage(Kg) 0 | 1186.92| 2345.6 | 3532.5 | 4719.4 | 5878.1
Stress (Kg/cm2) 001 | 042 | 083 | 125 | 167 | 208
Settiement (mm) 0.61 075 | 086 | 094 | 104 | 1.1
D(mm)= 600 | |s1mmp 084 [szmm= 105 [ as=  o021]
Ev2(MPa)= (0.75'DAc)AS | 210
Ev1 = Modulus of deformation during the loading stage.
Evz = Modulus of deformation during the Reloading stage.
D = Plate diameter (mm)
40 = The difference between 0.3 and 0.7 from the maximum loading (smax) (kg/cm’)
as=D in setth P g ta 0.3 and 0.7 from the maximum loading (mm)
L T
/- - \
/ draaigll ubL».-..m LV
Mm et Llasyy
N\, 219 991 - 537| g il o),
S k,.ﬂ IS TRCER Ulyiadl
ey
3 El Malek El Afdal Street Jaa¥ e S
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Company Name : Orange Company

Project : Blectric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location t St 30300

Type of sample 1 Soil Embankment

Delivery Date 12671172024

Reporting Date 1 02/12/2024

Reporting No. t 01§

Sample No. : 01

Dear Gentileman,
Attached here with the Soil Embankment delivered on 26/11/2024

Materials test

1. Sieve analysis according to ASTM D-422.

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

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

5. Proctor Test according to ASTM D-1557

6. CBR according to ASTM D-1883

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

i G B . i
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 309+500

Type of sample  : Soil Embankment

Delivery Date :26/11/2024

Reporting Date  : 02/12/2024

Reporting No.  : 015

Sample No. : 01

RESULTS OF SIEVE ANALYSIS According to ASTM C-136.

Sitz:::n?)ize Passing %

S0 100
37.5 100
25 99.5

19 98.1
12.50 80.4
9.50 67.3
4.75 57.6
2.36 55.2
2.00 52.9
1.18 45.1
0.600 39.6
0.425 35.4
0.300 24.8
0.150 16.2

R o' . M

FIRE C75 Ay R (I P PR &
T 50 3 B MSLY Sl g s
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St 309+500

Type of sample  : Soil Embankment

Delivery Date :26/11/2024

Reporting Date  : 02/12/2024

Reporting No.  : 015

Sample No. : 01

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

Results
Test
(“o)
Percentage of material finer than 8.1
Sieve Size 75 pM  (No.200)
USSP
Signatufe A
AT g S Sk gy
3
V) Malek FI Afdal Street Juad¥r e 2 v
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pwmpany Name - Orange Company
Propedct ! Fleetric Express Train, from Al Ain Sokhna to Marsa Matrouh
1 soation ¢ St 3094500

Type of sample @ Soil Embankment
Pelnery Date 2671172024
Reporting Date  : 02/12/2024

Reporting No. 018
sample No. 0

Test R'(’;:)"s
Liquid Limit NP
Plastic Limit NP
.:’inlicity Index NP

Signaturd/ s aadibs
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/ Company Name : Orange Company
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 309+500

Type of sample : Soil Embankment
Delivery Date 126/11/2024
Reporting Date : 02/12/2024
Reporting No.  :015

Sample No. : 01

Soil Classification According to Project Specs (Embankment)

Results Limits according
e (%) Projects Specs
Group Classification (A-1-b) (A-1-a) (A-1-b)
2.00 mm (No.10). 52.9 Max 50 % -
0.425 mm (No. 40). 354 Max 30 % Max 50 %
0.075 mm (No. 200). 8.1 Max 15 % Max 15 %

Characteristics of fraction passing 0.425 mm (No.40)

Liquid LImit .coccvoviermnnseiniveses MPE - sk e

) O INART s i
Plasticity index ...........ccoeven. NP Max 6 % Max. &%

The test results are (/a‘Comply - 0 Not Comply) with specifications limits
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company Name : Orange Company
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
f;’ Location : St. 309+500

,-‘ Type of sample : Soil Embankment
f Delivery Date 1 26/11/2024
Reporting Date  : 02/12/2024
Reporting No.  : 015
Sample No. : 01

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

dry denisty ( gm/cm? )

e Max dry density (gm/cm?) :2.12

e Optimum moisture content % : 7.1
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_any Name : Orange Company

ot : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
ation : St. 309+500
ppeof sample  : Soil Embankment
pelivery Date :26/11/2024
Reporting Date  : 02/12/2024
Reporting No.  : 015
Sample No. : 01

Test Results of California Bearing Ratio on Base Materials

ASTM D 1883
e Stress on piston (MPa)
mm Inch
0.64 0.025 0.63
1.27 0.050 1.35
1.91 0.075 2.11
2.54 0.100 2.84
3.18 0.125 3.04
3.81 0.150 3.33
4.45 0.175 3.66
5.08 0.200 4,06
5.71 0.225 441
6.35 0.250 4.73
CBR Result Stress (MPa) CBR %
At 0.1 inch (2.54 mm) St. Value Sample results
penetration 6.90 2.84 4.1
Notes :
1- Attached graph shows penetration resistance versus penetration magnitude.
2- The sample was compacted to dry density of 2.12 (gm /cm?)
at 7.1 % Qplise \ atgnt.
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_apany Name : Orange Company
t Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

~raject

jocation

rype of sample
Delivery Date
Reporting Date

Reporting No.
Sample No.

: St 3094500

t Soil Embankment
$206/11/2024

1 02/12/2024

: 015
: 01

Load Penetration Curve of CBR Test
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ASTM D-1883
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