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___CEL___

Consulting Engineering Bureau & Laboratories
Acwdigh O LU Jalae GSe
Company  : (i hll 3 alllds )2

Project : Electric Express Train, Al Ain Sokhna to Marsa Matrouh Priority Sector (6)
- Alamein to Foka (Diesel culverts)
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 : EET Station (405+160), Diesel station (117+620) culvert No. 1
Test Date : 09/12/2023 -

Repot Date : 11/12/2023

Type of soil : Upper embankment.
Test level P
Report No. :001.

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 e e A

. 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 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" loading cycle shall be carried out, in which, however, the load is to
be increased only to the penultimate stage of the first cycle (so that the full load is not reached).

10. At each stage the load shall be maintained until the rate of settlement of the plate becomes
less than 0.02 mm/min.

11. Remove the loads

Report

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

Juadd L) 5 ¥
30040 - S1Le 31
TVERY LAY - YVFIVYFY | uS(B 4+ pauli

ACCREDITED
Testing Labortatory www.cel-egypt.com




___CEL___

Consulting Engineering Bureau & Laboratories

Awlight O LN Jolae cOSe
Company Name Aokl Boalkl A8k
Project : Electric Express Traln, Al Ain Sokhna to Marsa Matrouh Priority Sector (6) - Alameln to Foka (Dlesel
culverts)
Test Date : 09/12/2023
report date : 11/12/2023
Location : EET Station (405+160), Diesel station (117+620) culvert No. 1
Test No. : 01
Nonrepetitiv tic Plate Load Tests of Soils
D heet
DIN 18134 Data sheet
Loading Stage (1)
Stress t
Loading Dial 1 Settlement Dial 2 Settiement Dial 3 Settlemen p—
_Kg!cmz mm mm mm
0 0.00 20.00 0.00 20.00 0.00 20.00 0.00 0.00
1 0.42 19.76 0.24 19.74 0.26 19.71 0.29 0.26
2 0.83 19.58 0.42 19.46 0.54 19.35 0.65 0.54
3 1.25 19.38 0.62 19.20 0.80 19.00 1.00 0.81
4 1.67 19.26 0.74 19.05 0.95 18.80 1.20 0.96
5 2.08 19.18 0.82 18.93 1.07 18.63 1.37 1.09
6 2.50 19.09 0.91 18.82 1.18 18.47 1.53 1.21
nloading St 1
S
Lowdiig Stress Dial 1 Settiement Dial 2 Settlement Dial 3 ettlement Average
Kg/cm2 mm mm mm
1 2.50 19.09 0.91 18.82 1.18 18.47 1.53 1.21
2 1.25 19.12 0.88 18.90 1.10 18.50 1.50 1.16
3 0.625 19.27 0.73 19.09 0.91 18.62 1.38 1.01
4 0.01 19.52 0.48 19.42 0.58 18.88 1.12 0.73
Loading w
Loading Stress Dial 1 Settlement Dial 2 Settlement Dial 3 Settlement Pam—
Kg/cm2 mm mm mm
0 0.42 19.40 0.60 19.23 0.77 18,77 1.23 0.87
1 0.83 19.27 0.73 19.08 0.92 18.66 1.34 1.00
2 1.25 19.20 0.80 18.97 1.03 18.56 1.44 1.09
3 1.67 19.14 0.86 18.90 1.10 18.51 1.49 1.15
4 2.08 19.10 0.90 18.84 1.16 18.44 1.56 1.21

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

Juadl et ¥
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ACCREDITED
Testing Labortatory www.cel-egypt.com
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Company Name

___CEL___

Consulting Engineering Bureau & Laboratories

Atwnigh) Oy Ll N

Jalae LS

Project : Electric Expreas Train, Al Ain Sokhna to Marsa Matrouh Priority Sector (6) - Alamein to Foka (Diesel culverts)
Test Date : 09/12/2023
report date : 11/12/2023
Location : EET Statlon (405+160), Diesel station (117+620) culvert N
Test No. 101
v T |
DIN 18134
Stress On Soll (Kg/cm2)
0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 225 250 275
.00 e —rr . e .
B o~
350
25 S
.30
- .35 P
E w =%
£ .45 S
.50 .
.55 .
.60 S,
E 7
o S
1 g~ =
8 ~—
.95 el T
L.0o S S == P
%] ==
""'-n--,_ e —— o —
tg el LT TPy ———
125
1.30
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/cm2) 000 | 042 | 083 | 1.256 | 1.67 | 208 | 250 Stress (Kg/cm2) | 2.50 | 1.26 | 0.625 | 0.01
Settlement (mm) 0.00 0.26 0.64 0.81 0.96 1.09 1.21 Settlement (mm) 121 | 1.16 | 1.01 0.73
D(mm)= 600 | |st(mm)- o048 [semm- o0se | AS= 050 |
Evi (MPa)= (0.75*D*Ac)/AS | 88
Loading (2) 0 1 2 3 4 5 Ev2/Evi= | 27
Stage(Kg) 0 |1186.92|2345.6 | 3532.5 | 4719.4 | 5878.1
Stress (Kg/cm2) 0.01 0.42 0.83 1.25 1.67 2.08
Settlement (mm) 0.73 0.87 1.00 1.09 1.15 1.21
D(mm)= 600 | [stmm- oer [szmm)- 116 | AS=  o0.19 |
Ev2 (MPa)= (0.75°D"Aa)/AS | 232
Ewv1 = Modulus of deformation during the loading stage.
Evz = Modulus of deformation during the Reloading stage.
D = Plate diameter (mm)
Ag = The difference between 0.3 and 0.7 from the maximum loading (smax) (kg/cm?)
As = Difference in settlements comresponding to 0.3 and 0.7 from the maximum loading (mm)
T T e
,\ F '
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Company Name : Gkl 5 alil)

Project : Electrical Express train form Al-Alamin to Fuka
Location t culvert nol HSR st ( 405+160 ) & ENR st ( 117+620 )
Type of sample : Soil Embankment

Delivery Date : 09/12/2023

Reporting Date : 14/12/2023

Reporting No.  : 01

Sample No. : 01

Dear Gentleman,

Attached here with the Soil Embankment delivered on 09/12/2023

Materials test

Sieve analysis according to ASTM D-422.

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

Proctor Test according to ASTM D-1557

CBR according to ASTM D-1883

i S Y

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

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

Project
Location

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

CEL

Consulting Engineering Bureawu & Laboratories
Auagltt ey Y o e B, | Jelas LS

skl 3 a1l

: Electrical Express train form Al-Alamin to Fuka

: culvert nol HSR st ( 405+160 ) & ENR st ( 117+620 )
: Soil Embankment

: 09/12/2023

: 14/12/2023

301

: 01

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sit(a:;le[f)ize Passing %

50 100
375 92.4

25 84.6

19 72:
12.50 58.5
9.50 46.1
4.75 33.9
2.36 31.9
2.00 30.8
1.18 26.0
0.600 24.7
0.425 22.8
0.300 15.0
0.150 10.3

7 e G e
Fpanaighl <t LSt Jelaa wdiSa

3

3 El Malek El Afdal Street
Zamalek, Cairo.
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Company Name : G kU ala)

Project + Electrical Express train form Al-Alamin to Fuka
Location : culvert nol HSR st (405+160 ) & ENR st ( 117+620 )
Type of sample : Soil Embankment

Delivery Date : 09/12/2023

Reporting Date : 14/12/2023

Reporting No.  : 01

Sample No. : 01

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

Results
Test (%)
Percentage of material finer than 7.9
Sieve Size 75 pM (No.200) )

- Tl s

A panaight O LlBasti) Sl tyiiSa

3 El Malek El Afdal Street
Zamalek, Cairo.
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Company Name : @bl 5 alil)

Project : Electrical Express train form Al-Alamin to Fuka
Location : culvert nol HSR st (405+160 ) & ENR st ( 117+620 )
Type of sample : Soil Embankment

Delivery Date :09/12/2023

Reporting Date : 14/12/2023

Reporting No.  : 01

Sample No. : 01

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

Test R:';:)lts
Liquid Limit 24.5
Plastic Limit 19.3
Plasticity Index 5.2

1. A
Lnazighh S UEL Jalma witin

Signatuke /...... j@%““‘
X 249.¢019 227 Suenpeied] gpadhl o

g BALD - A% ) o L3 Al EAND 1 ey Ko
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Company Name ; Gkl 5 a8l

Project : Electrical Express train form Al-Alamin to Fuka
Location : culvert nol HSR st (405+160 ) & ENR st ( 117+620)
Type of sample : Soil Embankment

Delivery Date : 09/12/2023

Reporting Date : 14/12/2023

Reporting No. : 01

Sample No. : 01

Soil Classification According to Project Specs (Embankment)

Results Limits according
TEST :
(%) Projects Specs
* Group Classification (A-1-a) (A-1-a) (A-1-b)
200 mm (No.10). 30.8 Max50% | --eee-
0.425 mm (No. 40). 22.8 Max 30 % Max 50 %
0.075 mm (No. 200). 7.9 Max 15 % Max 15 %

Characteristics of fraction passing 0.425 mm (No.40)

Liquid Limit ..., P it [ T (R
Plasticity index ................ooviin, 5 Max 6 % Max 6 %
The test results are mply - 0 Not Comply) with specifications limits
IR 7./ AP
Apeesighh 2 20 Jelna opilifin
siadilt Jotaud) |
: i e
Signature /g ap@ublficrs: O3
5
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Company Name : @ hll 5 aldl)

Project : Electrical Express train form Al-Alamin to Fuka
Location : culvert nol HSR st (405+160 ) & ENR st ( 117+620 )
Type of sample : Soil Embankment

Delivery Date : 09/12/2023

Reporting Date : 14/12/2023

Reporting No. : 01

Sample No. 01
Moisture — Density relation of soil
Test result (Modified proctor test)
ASTM D-1557
2.14
2.12
NE 2.1
"E. 2.08
w506
Z 204
3 2m
g ,
1.98 /
| €
1.96 . ,
4 5 6 7 8 9 10
water content %
o Max dry density (gm/cm?) 1 2,12
¢  Optimum moisture content % 1%l

G ./ Ap——
] L pueadgd) NS Jielea wiita
Signature /|

j 5 ‘
R, 240.939 - 837 rpudd bl 4

N BAE o _ﬂb-dﬁ'.‘)‘!lﬁ.hr‘ﬁjﬁal uv};’u:‘ﬁ”“

Jead¥yi Lot 5 v
3,alaM - Sl 11
YYFIV4Y o YYFIVIPY ) LuS1a + aldd
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Company Name : (bl 5 alil)

Project : Electrical Express train form Al-Alamin to Fuka
Location : culvert nol HSR st ( 405+160 ) & ENR st ( 117+620)
Type of sample : Soil Embankment

Delivery Date : 09/12/2023

Reporting Date : 14/12/2023

Reporting No. : 01

Sample No. : 01

Test Results of California Bearing Ratio on Base Materials

ASTM D 1883
ponerElCl stress on piston (Mpa)

mm Inch

0.64 0.025 2018
1.27 0.050 2.43
1.91 0.075 2.74
2.54 0.100 302
3.18 0.125 3.34
3.81 0.150 3.60
4.45 VR 3.91
5.08 0.200 4.13
ol 0.225 4.23
6.35 0.250 4.36

CBR Result Stress (Mpa) CBR %
At 0.1 inch (2:54 mm) St. Value Sample results o
penetration 6.90 3.02

Notes :

p—

- Attached graph shows penetration resistance versus penetration magnitude.
2- The sample was compacted to dry density of 2.12 (gm /cm?)

at 7.1 % opti nt.
Surg OERE
{ 2 p AL o

Signature/

(]

3 El Malek El Afdal Street
Zamalek, Cairo.
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Company Name : kbl 5 sl

Project : Electrical Express train form Al-Alamin to Fuka

Location : culvert nol HSR st ( 405+160 ) & ENR st ( 1174620 )
Type of sample : Soil Embankment

Delivery Date : 09/12/2023
Reporting Date : 14/12/2023
Reporting No.  : 01
Sample No. 1101

Load Penetration Curve of CBR Test

5.00

ASTM D-1883

4.50

Stress on Piston (MPa)
- - S) S) w w S
o w o w1 o u o
o o &) o o o o

S
[
o

0.00

NI,y . A
Apeazigh) o SN delos Lalfia

b ¢ bphoend)

3 El Malek El Afdal Street
Zamalek, Cairo.
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