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CEL

Consuiting Engineering Bureau & Laboratories
Awadigh O HLESLN (Jolnae Sl

Company Name : 4ol Jue¥) g du il  cauill midl) 48y

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+500) : (481+750)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No. : 29

Sample No. : 07

Dear Gentleman,
Attached here with the Native Soil delivered on 20/07/2022

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 AASHTO 145.
Proctor Test according to ASTM D-1557

e

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

Reporting No.  : 29
Sample No. : 07

CEL

Awligl) OIHLESWN Jolne TSa

Company Name : 4 sl Jlast) g g dill g cadll padl) 48y
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+500) : (481+750)
Type of sample : Native Soil
~ Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Si?;:nf;z % Passing %

50 100
37.5 100

25 100

19 100
12.50 100
9.50 100
4.75 100
2.36 99.2
2.00 96.4
1.18 92.3
0.600 86.4
0.425 79.1
0.300 66.2
0.150 56.4

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Consulting Engineering Bureau & Laboratories
Arewdagl ol H LAWY (lelne o O5a

Company Name : 4 sl Jusd) g fudilly caddl zadl) 4y

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+500) : (481+750)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  :29

Sample No. : 07

Materials finer than 75 um (n0.200) sieve
by washing ASTM D-1140.

Results
Test (%)
Percentage of material finer than 52.6
Sieve Size 75 pM (No.200)

cEL Y
Tpansiadt i huddatdt ala wyliten
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Skgnature /.7, 2

g _ g - S i ERT o ol
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Consulting Engineering Bureau & Laboratories
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Company Name : 4 a3 Juedl g d il g il geadl) 48y

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+500) : (481+750)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date :26/07/2022

Reporting No.  :29
Sample No. : 07

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

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

- CEL —
ignatufe 7‘_.',:“ :

219081 ~ 537 13 SaEA L
R G AT 1 e P

w--ﬂﬂ.."

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

Aewhigldt ol Llaiw™ Jelas —CiSle

Company Name : 42 Jus ¥ g & ddlls Ol i) 4S
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Location : St. (481+500) : (481+750)

Type of sample : Native Soil
Delivery Date : 20/07/2022
Reporting Date :26/07/2022
Reporting No.  :29
Sample No. : 07

Soil Classification According to AASHTO M-145

Limits according

Test Results
es AASHTO M-145

(%)

CLASS

. Sieve analysis present passing (A-4) (A-4)
2.00 mm (No. 10). 96.4
0.425 mm (No. 40). 79.1
0.075 mm (No. 200). 52.6 Min. 36 %
«Characteristics of fraction passing 0.425 mm (No.40)
Liquid limit NP Max. 40 %
Plasticity index NP Max. 10 %

W‘W*“}"“‘

- Sifnature / tesy st S L

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Consulting Engineering Bureau & Laboratories
Awadiglt O LETLWY (Jolae —iSe

Ay gl Jas Y g ol g il i) A8 5k

Company Name

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+500) : (481+750)
Type of sample : Native Soil
Delivery Date : 20/07/2022
Reporting Date : 26/07/2022
Reporting No.  :29
Sample No. : 07
Moisture — Density relation of soil
Test result (Modified proctor test)
ASTM D-1557
1.86
1.84 /
2; 182 - ‘/f \
T 18- /
X 178 4 /
g 176 /
g 174 ! /g’ : \,
g 1n ,#‘*"f : \
1.7 : @’ P
1»68 ................. POV PPV INERR SRS, SN WUV | POV \— — b i == —
5 6 7 8 9 10 11 12

water content %

e Max dry density (gm/cm?) 1.85
¢ Optimum moisture content % : 8.9
Sigr{ature / . 3 L b,
B a0 SN ESH RS
6

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Consuiting Engineering Bureau & Laboratories
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Company Name : 453 Juae ¥l g f il g aill padd) 4S yi

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+750) : (482+000)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  :30

Sample No. : 08

Dear Gentleman,
Attached here with the Native Soil delivered on 20/07/2022

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 AASHTO 145.
Proctor Test according to ASTM D-1557

N

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

R0 901 ~ B37 s dpein by
oo ) I B AR B 1 ) 2500

Juaddr lets 5 v
558LE0 - Ul 11
S e YPAFSAY o YYPIYYPY o Sl 4 Gpddd

AOLNEDITED www.cel-egypt.com

3 El Malek El Afdal Street
Zamalek, Cairo.
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Company Name : &) Jue ¥l gy pdill 5 ol peidl) 4S i

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+750) : (482+000)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  : 30

Sample No. : 08

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sit(e;fn?)ize Passing %

50 100
375 10
- 100

9 100
12.50 e
9.50 i
4.75 100
2.36 99.5
2.00 i
1.18 893
0.600 ST
0.425 500
0.300 0%
0.150 2
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3 LM - ElLe M
e ] YR AT YYRIVYEY ) Sl 4 Geads
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3 El Malek El Afdal Street
Zamalek, Cairo.
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Consulting Engineering Bureau & Laboratories
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Company Name : &5 Juas) g il g il geidl) 45 i

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+750) : (482+000)

Type of sample : Native Soil

Delivery Date :20/07/2022

Reporting Date : 26/07/2022

Reporting No.  :30

Sample No. : 08

Materials finer than 75 pm (n0.200) sieve
by washing ASTM D-1140.

Results
Test
(o)
Percentage of material finer than 53.4
Sieve Size 75 uM  (N0.200)
3

3 El Malek El Afdal Street Juadd s 5y
Zamalek, Cairo. aalar - Sl le it
Tel.& Fax : 27367231 - 27363093 YYFIF Q¥ - YYFIVIP) 5 uS1d 4 geddd
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Company Name : &) Jued) g o dill 5 ol peidl) 4

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+750) : (482+000)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  :30

Sample No. : 08

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

Test Rff/:)lts
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

Juadd sllets 5 v

IAS S0t - 3
e TYEIF QY o YYPIYIP) o Sl + Gaadd
RESHEIED www.cel-egypt.com

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : & el g il g ol i) 4 i

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (481+750) : (482+000)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date :26/07/2022

Reporting No.  : 30

Sample No. : 08

Soil Classification According to AASHTO M-145

Limits according
Test Results
es AASHTO M-145
(7o)
CLASS

o Sieve analysis present passing (A-4) (A-4)

2.00 mm (No. 10). 97.2

0.425 mm (No. 40). 80.0 -

0.075 mm (No. 200). 53.4 Min. 36 %

*Characteristics of fraction passing 0.425 mm (No.40)

Liquid limit NP Max. 40 %

Plasticity index NP Max. 10 %

5

3 El Malek El Afdal Street 3 Juad¥ et 5 v
Zamalek, Cairo. a8l ~ Ll Lo i1

Tel.& Fax : 27367231 - 27363093
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Company Name :
Project :
Location :
Type of sample

CEL

Consulting Engineering Bureau & Laboratories
Hcudigt o lE S Jelaae i

Ayl Js ) g il g il el 48

Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
St. (481+750) : (482+000)

Native Soil

Delivery Date :20/07/2022
Reporting Date : 26/07/2022
Reporting No.  : 30
Sample No. : 08
Moisture — Density relation of soil
Test result (Modified proctor test)
ASTM D-1557
1.86 -
1.84 |
Né 1.82 I /
= 178 4 \
> i :
Eﬂ‘ 1.76 -i __\/\
S 174 - A \
%‘ 1.72 I Ifee" N
17 A
1:68 e —edemadaai e 0 F TS ! 8 N e i Sl [
6 7 8 9 10 11 12 13
water content %
* Max dry density (gm/cm?) : 1.84
¢ Optimum moisture content % :9.5

3 El Malek EI Afdal Street
Zamalek, Cairo.

Tel.& Fax : 27367231 - 27363093
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Consulting Engineering Bureau & Laboratories
Fwdagt ol LAWY Jalaae —iSae

Company Name : 43 a3 Jle¥) g & il g ol gdl) 4s

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (482+000) : (482+250)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  : 31

Sample No. : 09

Dear Gentleman,
Attached here with the Native Soil delivered on 20/07/2022

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 AASHTO 145.
Proctor Test according to ASTM D-1557

My gl gy

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

1

3 El Malek El Afdal Street aadr sllets 5 v
Zamalek, Cairo. ' AS 3alar - e i
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Company Name : 4a) Juas¥) g il il pesil) 48,

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (482+000) : (482+250)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  : 31

Sample No. : 09

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sie(e;fnf)ize Passing %

P 100
375 100

= 100

5 100
12.50 100
9.50 100
4.75 100
2.36 98.8
2.00 95.1
1.18 91.3
0.600 84.2
0.425 773
0.300 723
0.150 63.1

(28]

3 El Malek El Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : 43 a4 Jlae¥) 5 f il g ol Al s

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
- Location : St. (482+000) : (482+250)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date : 26/07/2022

Reporting No.  : 31

Sample No. 09

Materials finer than 75 um (n0.200) sieve

by washing ASTM D-1140.
Results
Test (%)
Percentage of material finer than 56.1
Sieve Size 75 M (N0.200) '
3
3 El Malek El Afdal Street s e Jaddrl dllets 5 v

5 58lE0 - Sl 111
i RN A L YYRIVIP) ) uSla 4 geads
AGGREDITED www.cel-egypt.com

Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : 4 a3l Juae) g ddill g cadill i) 48 4

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (482+000) : (482+250)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date  : 26/07/2022

Reporting No.  :31

Sample No. : 09

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

Test RE;:)“S
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

Jaddrr sllatr 3 v
35860 - Sl 1
= YRR ALY - YYETVIPY Sl 4 gaidi
EEoeEr www.cel-egypt.com

3 El Malek El Afdal Street
Zamalek, Cairo.
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Company Name : 4353 Juast) g il g aill eadd) 45

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. (482+000) : (482+250)

Type of sample : Native Soil

Delivery Date : 20/07/2022

Reporting Date :26/07/2022

Reporting No.  : 31

Sample No. : 09

Soil Classification According to AASHTO M-145

Limits according
Test Results
€5 AASHTO M-145
(o)
CLASS
o Sieve analysis present passing (A-4) (A-4)
2.00 mm (No. 10). 95.1
0.425 mm (No. 40). 77.3
0.075 mm (No. 200). 56.1 Min. 36 %
*Characteristics of fraction passing 0.425 mm (No.40)
Liquid limit NP Max. 40 %
Plasticity index NP Max. 10 %
5
3 El Malek El Afdal Street — Juad¥f Sllets 3 ¥
Zamalek, Cairo. aaLa - Zltle jH
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Company Name : 4 a3 Juel) g iy il g cadill zidl) As

Project
Location

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

dry denisty ( gm/cm? )
[
N
(=)}

e Max dry density (gm/cm?)

e Optimum moisture content %

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
: St. (482+000) : (482+250)

: Native Soil

: 20/07/2022

:26/07/2022

: 31

: 09

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

water content %

3 El Malek El Afdal Street

Zamalek, Cairo.

Tel.& Fax : 27367231 - 27363093

:1.83
:9.3
6
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I- Introduction

COMIBASSAL International Controllers

Internal inspection and laboratories sector| |

Accredited by : Egyption General Authority for Petroleum under No. 34/29-11-2011

Project Electric express train from ALAin Sokhna to Marsa Matrouh
General Consultant SYSTRA

Consultant s adl da/a

Contractor A pall Jlae 1y g il g il i) 48 p0

Sample Soil Replacement (Embankment)

Station From (480+000) to (484+000) - (5000 m3)

Date of Test 03/1/2023

ac 742-9

Il- Sample description:

Gravel and sand

llI- Required tests

1- Grain size analysis and classification

2- Modified compaction and optimum moisture content (Proctor test)
3- Liquid limit, plastic limit and plasticity index

4- California bearing ratio (CBR)

IV- Results
1- Grain size analysis and classifica- Grain size analysis As showed in appendix
tion Classification A-1-a
2- Modified compaction and opti- MDD 2.143
mum moisture content (Proctor test) | OMC 6.3%
3- Liquid limit, plastic limit and plas- | LL Non plastic
ticity index PL Non plastic
Pi Non plastic
4- California bearing ratio (CBR) CBR ratio 55%
LAB DIRECTOR / . Geotechnical consultant
2ot DR -
Eng / Eman kandil -5 % 7] Dr. Mohamed Mostafa Badry

P

Kilo 23 Alexandria - Cairo Desert Road - Merghem~ ~ -
Tel: L

Email : civdept@comibassal.com
WebSite : www.comibassal.com

002 03 4704595 - 002 034701191

@y
u{s

IACEMENT
e
0043

49 El Horria Ave. Alex,Egypt

Tel: 002 033920176 - 002 033931482
Fax :002 033900476

Email : internal-inspection@comibassal.com



N

COMIBASSAL International Controllers

Internal inspection and laboratories sector

Accredited by : Egyption General Authority for Petroleum under No. 34/ 28-i1-2011
Accredited by : Egyption Accreditation council (EGAC) under No. O31706/1A

APPENDIX

Kilo 23 Alexandria - Cairo Desert Road - Merghem
Tel: 002 03 4704595 - 002 034701191

Email : civdept@comibassal.com
WebSite : www.comibassal.com

LKAS
VRERE

A
EGAC

Accredited

49 El Horria Ave. Alex,Egypt

Tel: 002 033920176 - 002 033931482
Fax :002 033900476

Email : internal-inspection@comibassal.com




COMIBASSAL International Controllers

Internal inspection and laboratories sector

Accredited by : Egyption General Authority for Petroleum under No. 34/29-11-2011
Accredited by : Egyption Accreditation council ( EGAC) under No. 031706/1A

PARTICLE SIZE DISTRIBUTION

ANALYSIS

ASTM C-136/ AASHTO T27

1000

Passing (%)
o
o
o

1200 -

7036.00

Yo 259

Size analysis distribution curve

i C b
[N |

[ weGHT | cumutamive | CUMULATIVE | cumutaTive STANDURD
RETAINED | WEIGHT PERCENTAGE | PFRCENTAGE |SPECITICATION
(gm} RETAINED (gm) RETAINED (%) PASSING (%) |LIMITS
! 197.00 197.00 1.96 98.0
L12 2030.00 2227.00 2219 77.8
i 207400 |  4301.00 42.36 57.1 o
3/4 907.00 5208.00 51.89 48.1
1 439,00 5647.00 56.27 437
3/8 289.00 3936.00 59.15 40.9
No.d 1100.00 7036.00 7011 29.9
No.10 118.00 118.00 23.60 22.8
No.40 261.00 261.00 52.20 14.3
No.200 369.00 369.00 73.80 7.8
Total sample weight = 10036.00 pass Nod= 3000.0 Total fine aggregates weight =

500 gm

L

01

Size of grains (mm)

e Distnbulon curve

Soil classification: A -1-a (Non plastic)

100

Kilo 23 Alexandria - Cairo Desert Road - Merghem

Tel: 002 03 4704595 - 002 034701191

Email : civdept@comibassal.com
WebSite : www.comibassal com
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Accredited

49 El Horria Ave. Alex,Egypt

Tel: 002 033920176 - 002 033931482 -
Fax :002 033900476

Email : internal-inspection@comibassal.com




Modified Proctor Test Report
ASTM - D 1557

Mould Number :-

Volume of mould = 2183 em’
Weight of mould = 7010 ¢
G.§= 2.55 glem3
A- Density Calculations :-
1 2 3 4 5
Weight.of wet soil+mould (g) 11623 | 11829 | 11980 | 11924 | 11862
Weight.of mould (g) 7010 7010 /010 7010 7010
Weight.of wet soil (g) 4613 | 4819 | 4970 | 4914 4852
Volume of mould (em®) 2183 | 2183 | 2183 | 2183 | 2183
Wet density (g/em’) 2.113 | 2.208 | 2.277 | 2251 | 2.223
Dry density (g/em®) 2.044 | 2.108 | 2.143 | 2.084 | 2.040
Zero-air Void curve 2.199 | 2.118 2.077
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) 2445 2423 | 240.0 | 238.0 237.0
Weight.of container (g) 82,0 | 80.0 | 80.0 | 88.0 91.5
moisture content(%) 3.4 4.7 6.3 8.0 89 |
€ - Dry density-Moisture relationship:-
I 2.280 - |
| 2.260 ! |
220 ; Zero-air void curve
2.220
2,200
2.180
2.160
2140
2120
= 2.100
T ozom
2060
> 1040
E 1.020
& 2000
S ism |
E 1o i |
1.940 i
1.920 | i
1,900 '
0 30 440 5.0 6.0 7.0 8.0 9.0 1.0 (RN 1.0 150
MOISTURE CONTENT(%)
M.D.D= 2143 gmicm®
O.M.C= 6.3 %

COMIBASSAL International Controllers

Internal inspection and laboratories sector

Accredited by : Egyption General Authority for Petroleum under No. 34/28-11-
Accredited by : Egyptien Accreditation councll (EGAC) under No. 031706/1A

2011

L
Kilo 23 Alexandria - Cairo Desert Road - Merghem - [
Tel: 02 03 4704595 - 002 034701191 ‘ ("’ ~ | ‘\"‘&\
Email : civdept@comibassal.com [u e i EGAC
WebSite : www.comibassal.com |_ss0 seoraen J Accredited

49 El Horria Ave. Alex,Egypt
Tel: 002 033920176 - 002 033931482 .-
Fax :002 033900476
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COMIBASSAL International Controllers

Internal inspection and laboratories sector] |

Accredited by : Egyption General Authority for Petroleum under No. 34/28-11-2011
Accredited by : Egyption Accreditation councli (EGAC) under No. 031706/1A

Report Of CBR Test - ASTM - D 1883

NO OF BLOWS 56 Swell %
MOULD N 1 56
WT OFMOULD+SOIL | 12010 Start | 0.00
'WT OF MOULD 7010 End 0.00
WTOFSOIL | 5000 Swell | _0.00
[VOLUME OF MOULD | 2198
WET DENSITY 2.275
MC before soaking Weight of Rammer | 4.54K,
TIN NO 1 MDD | Kg/m3| 2.143
WT OF WET SOIL+TIN | 250.00
Wr‘ OF DRY SOIL+TIN | 240, OMC % 6.3
WT OF WATER 9.50
[WT OF TIN _ 33 P NG RING
OF DRY SOIL 1485 Div 0.0210
MOISTURE CONTENT | 6.4 |
DRY DENSITY 2.138 Capacity (KN) 50
Fen Reading (Div) Bearing (KN) CBR
L mm 56 56 standar| 56
0.00 v 0.0 0.0
0.64 | 116 1.1 4.5
1.27 | 250 2.5 8.5
1.9 19 4.1 12.0
[ T 4 14, 41
3.17 680 6.7 16.3
3.81 332 8.2 18.0
4.45 | 968 9.5 19.3
5.08 | 1120 11.0 20.5 55
571 | 1260 12.4 21.9
6.35 | 1425 14.0 23.3
'3‘0_0 CBR Stress-Strain Curves ﬁ
== :
(=] =
_g- s -
o —
g = T
30.0 — —
UC-) W
10.0 ===
- —a— |
e — = -
a.oﬁ _
0.0 1.0 2.0 Pené@tion oflinger (MM} 6.0 7.0

Kilo 23 Alexandria - Calro Desert Road - Merghem

Tel: 002 03 4704595 - 002 034701191

Email : civdept@comibassal.com
WebSite : www.comibassal.com
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Company Name : 43 a3l Jlae) g fo il 5 ol zeidd) 45

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480+000) : (484+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40
Sample No. » 02

Dear Gentleman,

Attached here with the Soil Embankment delivered on 11/03/2023

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

R

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
Lamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : &l Juas¥) g ol g Gandll 7l 4

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480-+000) : (484-+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40
Sample No. : 02

RESULTS OF SIEVE ANALYSIS According to ASTM D-422.

Sitz::l ;:,}ize Passing %

3D 100
37.5 90.2

Y 81.6

1 70.5
12.50 50.2
9.50 39.4
4.75 e
236 24.1
2.00 22.6
1.18 20.2
0.600 18.3
0.425 17.6
0.300 15.0
0.150 13.9

Signature

3 El Malek Ei Afdal Street
Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : 43l Jleel) g g ydill 5 (el peidl] 45

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480+000) : (484+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40
Sample No. : 02

Materials finer than 75 pm (no0.200) sieve
by washing ASTM D-1140.

Results
Test
es (%)

Percentage of material finer than

Sieve Size 75 pM  (No.200) 11.9

3 El Malek El Afdal Street
Lamalek, Csiro.
Tel.& Fax : 27367231 - 27363093
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Company Name : 4l Juas¥) 9 d &l g gall il 4%y

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480+000) : (484-+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40
Sample No. : 02

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

Test e
Liquid Limit NP
Plastic Limit NP
Plasticity Index NP

3 El Malck El Afdal Street
Zamaiek, Cairo.
Tel.& Fax : 27367231 - 27363093
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Company Name : &) Juest) g o pdil) g caill madl) 48 Lk

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

Location : St. (480+000) : (484+000)

Delivery Date : 11/03/2023

Reporting Date  : 16/03/2023

Reporting No.  : 40
Sample No. : 02

Soil Classification According to Project Specs (Embankment)

Results Limits according
TEST ;
(%) Projects Specs

* Group Classification (A-1-2) (A-1-a) (A-1-b)
200 mm (No.10). 22.6 Max50 % [ -
0.425 mm (No. 40). 17.6 Max 30 % Max 50 %
0.075 mm (No. 200). 11:9 Max 15 % Max 15 %
Characteristics of fraction passing 0.425 mm (No.40)
Liquid Limit ....ooovveineeinnn o, NP | I
Plasticity index ............ceevuennn.. NP Max € % Max 6 %

The test results are (@

Signatwre / .....;

5 AGE— S8 i it Bt

Comply - o Not Comply) with specifications limits

3 El Malek Kl Afds! Street
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Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363003
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Company Name : Ay adll Jlasyl faodill g Gl peadl) as i

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480+000) : (484+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40

Sample No. : 02
Moisture — Density relation of soil
Test result (Modified proctor test)
ASTM D-1557
2.16
2.14
w. 2a2
5 8
E 208
:_;:- 2.06
§ 2.04
"; 2.02 /
o 2 &
1.98 G;/
1.96 - — . =
4 5 6 7 8 9 10 11
water content %
¢ Max dry density (gm/cm?) :2.14
* Optimum moisture content % 1 7.8

B AL s~ L AN P UAT L el J

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

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

CEL

Consulting Engineering Bureau & Laboratories
Awdbigd !t Do 5LESWLN) Jelne TS

s Aol Jlee ¥l g fg il g (] zidl) 4S
: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
: Soil Embankment

: St. (480+000) : (484+000)
: 11/03/2023

: 16/03/2023

: 40

: 02

Test Results of California Bearing Ratio on Base Malterials

ASTM D 1883
penctration stress on piston (Mpa)

mm Inch

0.64 0.025 317
127 0.050 3.38
1.91 0.075 .61
2.54 0.100 3.89
3.18 0.125 4.26
3.81 0.150 4.69
4.45 0.173 S/
5.08 0.200 5.46
3.71 0.225 o 7
6.35 0.250 5.97

CBR Result Stress (Mpa) CBR %
At 0.1 inch (2154 - St. Value Sample results S
penetration 6.90 3.89

Notes :

1- Attached graph shows penetration resistance versus penetration magnitude.
2- The sample was compacted to dry density of 2.14 (gm /em?)

at g

e

3 Bl Malek El Afdal Street
Zamalek, Csiro.

Tel. & Fax : 27367231 - 27363093
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1 water content.
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Company Name : 453 Jlas ¥ g A il g il et} A8y

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Soil Embankment
Location : St. (480+000) : (484+000)

Delivery Date : 11/03/2023
Reporting Date : 16/03/2023
Reporting No.  : 40
Sample No. : 02

Load Penetration Curve of CBR Test
ASTM D-1883

7.00

6.00

o
o
[

P
o
=}

iy
o
o

Stress on Piston (MPa)
S

0 1 2 3 4 5 6 7
Penetration (mm)

3 EI Malek El Afdal Street
Zamalek, Catro.
Tel.& Fax : 27367231 - 27363093
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COMIBASSAL International Controllers

Accredited by : Egyptlon General Authority for Petroleum under No. 34/29-11-2011

I- Introduction

Project : Electric express train from ALAin Sokhna to Marsa Matrouh
General Consultant  : Systra

Consultant Dol dmu/s

Contractor At Jae Wiy g il y (yaill el 4S5

Sample - Soil Replacement (Embankment)

Station : From (480+000) to (484+000) - (5000 m®)

Date 1 20/09/2022

QC : 467

Il- Sample description:

Gravel and sand

lli- Required tests

1- Grain size analysis and classification

2- Modified compaction and optimum moisture content (Proctor test)
3- Liquid limit, plastic limit and plasticity index

4- California bearing ratio (CBR)

Internal inspection and laboratories sector] |

¥

IV- Results
1- Graln size analysis and classifica- Grain size analysis As showed in appendix
tion Classification Al-a
2- Modified compaction and opti- MDD 2.10
mum moisture content (Proctor test} | oMC 5.8%
3- Liquid limit, plastic limit and plas- | LL 27.5%
ticity index PL 25.3%
Pi 2.2%
4- California bearing ratio (CBR) CBR ratio 52%
LAB DIRECTOR ," AT B \Geotechmical consultant
e [rreimm:
Eng / Eman ka [\ . " Dr. Mehamed Mostafa Badry
N
Kilo 23 Alexandria - Cairo Desert Road - Merghem = > 49 El Horria Ave. Alex Egypt
| e,
Tel: 002 03 4704595 - 002 03470119 | # e | V Tel: 002 033920176 - 002 033931482
Email : civdept@comibassal.com | gsocm;: el Fax :002 033900476
WebSite : www,comibassal.com wossermis | | oves Email : internal-inspection@comibassal.com
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Modified Proctor Test Report
ASTM - D 1557
Mould Number :- 1
Volume of mould = 2150 em'’
20/09/2022 Weight of mould = 5842 g
G.S= 2.5 gfem3
A- Density Calculations :-
1 2 3 4 5
Weight.of wet soil+mould (g) 10119 | 10436 | 10612 | 10569 | 10436
Weight.of mould (g) 5842 | 5842 | 8842 | s842 5842
Weight.of wet soil (g) 4277 | 4594 | 4770 | 4727 4594
Volume of mould (cm®) 2150 | 2150 | 2150 | 2150 2150
Wet density (g/em’) 1.989 | 2.137 | 2.219 | 2.199 2,137
Dry density (g/em”) 1.924 | 2.039 | 2.100 | 2.052 | 1.942
Zero-air Void curve 2.192 | 2.121 2.000
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) 244.5 | 2425 | 241.0 | 239.0 235.0
Weight.of container (g) 83.0 85.5 81.0 85.0 85.0
moisture content(%) 34 4.8 5.6 7.1 10.0
2:2111 ‘ Zero-air void :urve_|
2.200 ! =5
2.180 I
2160 \ |
2.140 |
2.120 \:
2100 i .
2,060 / \
'T:- 20 \
‘E 2.020 g |
- / ™~
= 9
; e I I~
‘5 1920
= LDDO
£ 1880
1.860
1.640
1.B2D
1.HODG
2.0 30 4.0 50 6.0 T.0 8.0 9.0 o0 11.0 12.0
MOISTURE CONTENT(%)
MDD= 21 gmiem’
LAB DIRECTOR o GED;\I'ECHHICAL CONSULTANT
& }W‘#’;\‘ p
Eng / Eman kandil (=8 /5K *ﬁf hamed Mostafa Badry
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PARTICLE SIZE DISTRIBUTION
ANALYSIS
ASTM C-136 / AASHTO T27
20/08/2022

SEIVE WEIGHT | CUMULATIVE F(EUM[]LAT]F CUMULATIVE |STANDARD
SIZE RETAINED WEIGHT PERCENTAGE PERCENTAGE SPECIFICATION
{mm]} (gm) RETAINED (gm)| RETAINED (%) PASSING (%) |[LIMITS

2 0.00 0.00 000 100.0

112 1216.00 1216.00 10.17 89.8

1 935.00 2151.00 17.99 | éz:.o

3/4 1078.00 1229.00 27.01 73.0

17 1069 0D 4798 00 35,05 64.0

318 793.00 509100 42,58 57.4

No.4 943.00 6034.00 50.47 49.5
No.10 95.00 95.00 19.00 40.1
No.40 277.00 277.00 55.40 221
No.200 396.00 396.00 79.20 1'0.3

190D pen il

100.0

total sample weight= 11955.00

pass

Size analysis distribution curve

No.4= 5921.0 Total fine aggregates weight

Passing (%)
g
o

200

oo

0.0

Size of grains (mm)

N\

e [ SIDUTIGN Curve

Soil classification: A-1-a

500 gm

_/
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Liquid and Plastic Limits Test
ASTM - D 4318
20/09/2022
Test No 1 | 2 [ 3 [ a 5 6
Type of test Liquid Limit Plastic Limit
NO of B. 40 29 21 16
Container No 1 2 3 4 5 6
Mass of wet soil +container 101.20 | 99.80 | 99.50 | 100.00 | 50.50 50.90
Mass of diy seil +container 98.10 | 96.80 | 9550 | 96.20 | 47.10 47.20
Mass of container 82.80 | 84.50 | 8130 | 85.00 | 3350 | 32.80
Mass of moisture 3.10 3.00 4.00 3.80 3.40 3.70
Mass of dry soil 1530 | 1230 | 1420 | 11.20 | 13.60 14.40
Moisture content 2026 | 24.39 | 2817 | 33.93 | 25.00 25.69

W

,«'rdf r.{g@

5, "’{A‘,‘w 1~ I

40.0
Jg.0 |
80 H
7o |
J6.0
a50 ]
340 *
a0
320 ‘ =~ 4
1o . .
b \ |
280 * !
R 270 ‘ \
Q 26,0 |
= 250 2
:;: . J ]
2.0 .
2.0 ~ 5
i o~
8.0
170
16.0
150
14.0
13.0
120
"o
oo
g 10 15 20 25 a0 a5 40 45 50
No of Blows.
Results:
Liquid Limit (L.L) : 27.5 %.
Plastic Limit (P.L) 25.3 %.
Plasticity Index (P.I): 2.2 %.
Eng / Eman Kandil %Mohamed Mostafa Badry

/
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NO OF BLOWS 56 Swell %
MOULD NO 1 56
WT OFMOULD+SOIL 9823 Start 0.00
WT OF MOULD 4971 End 0.00
'}?\j OF SOIL 4852 Swell | 0.00
VOLUME OF MOULD 2168
WET DENSITY 2.228
MC before soaking Weight of Rammer 4.54Kg
TIN NO 22 MDD Kg/m3 2.100
WT OF WET SOIL+TIN 250.00
WT OF DRY SOIL+TIN 2405 OMC % 58 |
WT OF WATER 9.50
WT OF TIN 85 PROVING RING
WT OF DRY SOIL 195.5 Div/KN 0.0210
MOISTURE CONTENT 6.1 I
DRY DENSITY 2.100 Capacity (KN) 50
Pen Reading (Div) Bearing (KN) CBR
mm 56 56 standar 56
0.00 0 0.0 0.0
0.64 35 0.7 4.5
1.27 76 1.6 8.5
1.81 110 2.3 12.0
2.54 174 3.6 14.5 27
3.17 230 4.8 16.3
3.81 300 6.3 18.0
4.45 383 8.0 19.3
5.08 491 10.3 20.5 52
5.71 601 12.6 21.9
6.35 765 16.1 23.3
30.0 CBR Stress-Strain Curves
200
g
g L
5 E=
T 100 — =
@ = =
5 = —
) ﬂf
00 , : i i
0.0 1.0 20 penetratifn of Plungét-Bnm) 50 6.0
\_ CBR= 52% Swell= 0 J

A8Y Lt - 0 Aoy IS - ol 3 Rl (6 v 235100
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Internal inspection and laboratories sector

Accredited by : Egyption General Authority for Petroleum under No. 34/289-11-2011

I- Introduction

Project : Electric express train from ALAin Sokhna to Marsa Matrouh
General Consultant - Systra

Consultant PR FTYN R

Contractor Aasadl duae Wy & jilh g cpatll il s,

Sample - Soil Replacement ( Embankment)

Station  From (480+000) to (4844000} - (5000 m®)

Date :17/09/2022

QC © 467

ll- Sample description:

Gravel and sand

lll- Required tests
1- Grain size analysis and classification

2- Modified compaction and optimum moisture content (Proctor test)
3- Liquid limit, plastic limit and plasticity index
4- California bearing ratio (CBR)

v,

IV- Results
1- Grain size analysis and classifica- Grain size analysis As showed in appendix
tion Classification A-1-a
2- Modified compaction and opti- MDD 2.110
mum moisture content (Proctor test) | omc 5.6%
3- Liquid limit, plastic lim#t and plas- | LL 27%
ticity index PL 24.1%
Pl 2.9%
4- California bearing ratio (CBR}) CBR ratio 50%
LAB DIRECTOR - echnical consultant
n L abanaN [l ONMH —
Eng / Eman kandil £¥ -/ 5\ Dr. Mohamed Mostafa Badry
-1 vt ; f ] ."...r ". II
T
Kilo 23 Alexandria - Cairo Desert Road - Merghem o | & 49 El Horria Ave. Alex,Egypt
Tel: 002 03 4704595 - 007 034701191 {0’ [ V Tel: 002 033920176 - 002 033931482
Email : civdept@comibassal com o il I [[-4.5:1:) Fax :002 033900476
WebSite : www.comibassal.com | _weworm | [ ooss Email ; internal-inspection@comibassa!.cum
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PARTICLE SIZE DISTRIBUTION
ANALYSIS
ASTM C-136 / AASHTO T27

SEIVE WEIGHT | CUMULATIVE | CUMULATIVE | CUMULATIVE |STANDARD
 SIZE RETAINED |  WEIGHT PERCENTAGE | PERCENTAGE [SPECIFICATION
(mm) (gm) |RETAINED (gm)| RETAINED (%) | PASSING (%) |LIMITS
2 0.00 0.00 0.00 100.0
112 1122.00 1122.00 9.31 90.7
1 1139.00 2261.00 18.76 81.2
3/4 975.00 3236.00 26.85 3
1/2 1126.00 4362.00 36.20 63.8'
3/8 647.00 5009.00 41.57 58.4
No.4 832.00 5841.00 4847 51.5
No.10 83.00 83.00 16.60 43.0
No.40 249.00 249.00 49.80 25.9
No.200 362.00 362.00 72.40 14.2
total sample weight= 12051.00 pass No4= 8210.0 Total fine aggregates weight = 500 gm

Size analysis distribution curve

P e b s L

T . . | ......
100.0 ———
| a5
800 | . I—./
b 2 f
Ey 80,0 | "
" gett
g 400 et
i |
e
200 o | |
| L
00 :
oot o1 1 10 ioo

Size of grains {mm)

| et [islnbubion curve

Soil classification: A-1-a
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ASTM - D 1557

Mould Number :-

(JiaiiasS) WdadT 5 50t a Aasel 3219 55801 Jhac™y S LW A0 olalllt Ama st

Jaleallg glslall il glind ~

datali B pall A2gh oy -

Volume of mould = 2150 em’

Weight of moulid = 5842 ¢

G.§= 2.48 glem3
A- Density Calculations :-

1 2 3 4 5

Weight.of wet soil+mould (g) 10132 | 10469 | 10634 | 10585 | 10395
Weight.of mould (g) 5842 | 5842 | 5842 | 5842 5842
Weight.of wet soil (g) 4290 | 4627 | 4792 | 4743 4553
Volume of mould (cm®) 2150 | 2150 | 2150 | 2150 | 2150
Wet density (g/em’) 1.995 | 2.152 | 2.229 | 2206 | 2.118
| Dry density (_gfcma) 1.930 | 2.061 | 2.110 | 2.052 1.925
Zero-air Void curve 2.176 | 2.091 1.987
B-_ Moisture Calculations ;-
Weight.of wet soil+container (g) 250.0 | 250.0 | 250.0 | 250.0 250.0
Weight.of dry soil+container ( 244.5 | 243.0 | 241.0 | 2385 235.0
Weight.of container (g) 83.0 85.5 81.0 85.0 85.0
moisture content(%) 3.4 4.4 5.6 7.5 10.0

C - Dry density-M
2.280

isture relationship:-

2260 |
2240
.220
2,200

2.180
2.1460
2,140

2120

2.100

2.080 .

2060 \
2.040 Hon

E zem - o
i A
E 2om ! \\
S Loso
B 1960
£ 19040 /
= 1970
- 1900
£ 1as0

1.860

1.840

1.820

1.300

0 30 4.0 S0 6.0 7.0 80 9.0

MOISTURE CONTENT(%)

Eng / Eman kandil

211 gmie

10,0

12.0

F
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Liquid and Plastic Limits Test
ASTM - D 4318

9

| Test No 1 | 2 | 3 | 4 5 6
Type of test Liquid Limit Plastic Limit
NO of B. 43 33 23 15
Container No 1 2 3 4 5 6
Mass of wet soil +container 99.80 | 100.60 | 100.20 | 99.80 50.50 49.30
Mass of dry soil +container 97.20 | 97.50 | 96.30 | 96.10 | 47.20 46.10
Mass of container 82.80 [ 84.50 81.30 | 85.00 | 33.50 32.80
Mass of moisture 2.60 3.10 3.90 3.70 3.30 3.20
Mass of dry seil 1440 | 13.00 | 1500 | 11.10 | 13.70 13.30
Moisture content 18.06 | 23.85 26.00 | 33.33 | 24.09 24.06

40.0 T
390 |
8.0 -
370 |
35.0 {
350
3d0
330 2
320 ~
3o P
i e
280 )
= 270
&} 200 \
= 250
zaﬁ e
2z20
0
. P ] .
180 Mg
7.0
16.0
150
14.0
130
120
1.0
10.0
-3 0 15 20 25 30 35 40 45 50
No of Blows.
Resulis:
Liquid Limit (L.L) : 27 %.
Plastic Limit (P.L) : 241 %.
Plasticity Index (P.1): 2.9 %.

ot "
s
o ‘:“\;\
U 4 \ o
{ 3 e g:‘t:‘;;\
hddin T\ /gl

R 1."_(-‘1!. t B "y sy i
. Hea3" o
T M -J" b
e 7

= .

e il _‘4‘{ ’F

J

0V~ (s gy IS - 423 A lnm ik syl
LAYV - EATAYRA 1 - EAVSOVT IO
40safia zaghloul st ., p.o.Box 157 Alex, Egypt
Tel: 4870573 - Fax + Tel : 4869798 - 4870665

ean - Ry LN - Ry poet Gk €4 Liakis f UaBH
YA o £Vl - YRATVEAY - YAY AV O
49 EL Horria Ave .-Alex;Egypt

Tel: 3920176 - 3931482 - Fax: 3900476

Fomail sintarnsl _incnantinn A aameilhnasnsal ame—



\@\‘\lﬂm

5. COMIBASSAL International Controllers

(JimiiasS) Ad a5 o5t g Ba i 509 5500 Jlhas ™ Ao LW A0 glaill dcaasll

"

v ISO 9001: 2015,&913;@&:&» Jaleqllg alalall gaiail] gliss N
= ]m Q?QR Test - ASTM - DIJ 18 U"M'W'Guﬂ o
ngf‘a“u,.,der No.: 34/29.11.20; f‘ froleyy, RELVARCAL VALY
NO OF BLOWS 56 Swell %
MOULD NO 1 56
WT OFMOULD+SOIL 9761 Start 0.00
WT OF MOULD 4971 End 0.00
WT OF SOIL 4730 Swell 0.00
VOLUME OF MOULD 2168
WET DENSITY 2.240
MC before soaking Weight of Rammer 4.54Kg
TINNO ] 22 MDD Kg/m3 2.110
WT OF WET SOIL+TIN 250.00
WT OF DRY SOIL+[IN 240 oMC % 5.6
WT OF WATER 10.00
WT OF TIN 85 PROVING RING
W1 OF DRY SOIL 155 Div/KN 0.0210
MOISTURE CONTENT 6.5 |
DRY DENSITY 2.104 Capacity (KN) 50
Pen Reading (Div) Bearing (KN) CBR
mm 56 56 standar 56
0.00 0 0.0 0.0
0.64 32 0.7 4.5
1.27 75 1.6 8.5
1.91 109 2.3 12.0
2.54 170 3.6 14.5 27
3.3F 230 4.8 16.3
3.81 299 6.3 18.0
4.45 385 8.1 19.3
5.08 471 9.9 20.5 50
5.71 600 126 21.9
6.35 795 16.7 233
30.0 CBR Stress-Strain Curves
200
£ f S
E
5 | = fus
T 100 —
o —
e s
]E =
3 7£
0.0 éF ==
0.0 10 20 Peretralifn of Plungét-fnm) 5.0 6.0 NOnai g Nt
l CBR= 50% Swell= 0 f
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