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Introduction

The Civil Ergineering Testing & Consulting Unit ICETCU) of the Egypt-lapan University of Scisnce
and Technology {EJUST) was retained by El-Nawras Company for General Contracting to corduct
soil tests on the backfill soil of the Electric Express Train (Sokbna - New capital - th of October city -
Mew Elalamein city) in accordance with the ASTM standards. The tested samples of the soil wera
extracted from the backfill stockpiling of the of the project by the clinet and at his responsibifity.
The report summarizes the tast results and thelr interpretations

Required Tests

The following tests wore conducted sccording to the lsted standards

1-Sieve @analysis of finefcnare aggregate according to ASTRACT 4R

2- Standard Test Methods far Lguid Limdt, Plastic Limit, and Plasticity Index of Soils [ASTRW D43 1E)

3- Standlard Test Methods for Laboratory Compaction Characteristics of Sall Usng Maditied Eftort

{ASTM D1557-12 (2021])

& Classification of soils and soil-aggregate mintures for highway construction process. (AASHTO M145)

5 Standard Test Method for California Bearing Ratio [CBR] of Labaratary-Compacted Soils [A5TM OTR8E 21)
6- Standard Test Method for Resistance ta Degradation of Small-Sie Coarse Agpregate’ by Abrazion and
impact in the Los Angeles Machine [ASTM C131 ¢/ 535)

7- Standard Test Method far Refative Density (Specific Gravity] and Absorpton of Coarse Aggregate | ASTH
C1Z7-15)

Test Results:

Tests were conducted to detarmine the required chracteristics of fine/conrse aggregate for zoil
sample extracted from backfill sail of the praject. Appendix A includes Tables 1, 2, 3, 4, and > that
indicate respectively the percentage fractions of aach soil companent, the Armerberg limits, results
of modified practor test, and CBR. Figure 1 depicts Sail Classification according to AASHTO.

Mobe:

m =0il samples provided by the company were in @ moist state, but the samples were not
preserved by any means of protection to maintain their moisture content

2- The results shown represent only the sample that have been tested and any use of them to
represent athar coll samples is the rasponglbility of tha suppliar
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SOIL TESTS REPORT
Company El-Nawras Company for General Contracting
Project Owner General Authority for Roads & Bridges
Project Electric Express Train (Sokhaa - New capital - 6th of October city - New
Project Consultant SYSTRA
Sample Nao. 5G-01[1-8)
Sample Loacation Stockpile
1- Sieve Analvsis
Fig. 1 S SARD TRACTION EH.I.iH'I‘L A | | scuces 1|
P | e |_ P [ [ ] |
10:0.00 I ===
5000 | | o !
80,00 | I | |
70.00 | I I |
e 5000 | || - I ! I
g s Al il
FL B | Lo
v I I T il e Tl
000 | }S:-'I:’/ =1 P L = T
1000 | =TT B 11 R | il -
o.00 L e v | Rl M P T | e e | ikl i | i
o0 0.0 0.1 1.0 10.0 100.0 1000.0
Gradn size {mm)
. o Gravel TG0
i % Sand 17.21
% Fine (passing Sieve no. 200 6.20
Nominal maximum partic size i >1.51n
2- Liquid Limit, Plastic Limit, and Plasticity Index ok "
Table 2; Plastic Limit % [ NP.
Liguid Limit % NP
asticity Index % NP
3- Soil Classification [according to AASHTO classification system]
Tested soil sample is classified as A-1-a [Stone Fragments, Gravel and Sand) as
shiown in FW}WWNE'! Ln\ﬂpﬂtndtu A of this report.

R T CEF s
wweeustedueg e —— CINTECHGsjateduss
CETCZ21 10002 TRANS GED S0IL T el il | Mobie: 1291555051725
gl bl Sl g1 e S dall \
11'..”. o, 4 - P A



Civil Fugineering Testing &

@) s s
Y 7+ EERTHDXT FIRPETN | P T PR
Foepel]

4- Compaction characteristics {Modifled Proctor Test)

Fig. 2:
2.200
Max dry density
. 5
E 21TS — - = =E =t 4
) 9
-:.I.- L
=
5 e
.g 2.150 — E = B = ==
[
zd 115 i i I R s o e r By S
2 4 B 8
Water content {3)
Table 3:
Maxium dry density (t/m’) 2.18 -
Corrected Maxium dry g% sity (t/m’] 228 "
[Optimum water content (%) 3.80 f
Corrected optimum water content (%) 3.13 .

5- Characteristics of oversized fractions:

Table 4: Percentage of dry oversized fractions (%) 32,22
Bulk specific gravity of oversized Iraction 2,53
The percentage of water absorption of < B
crushed stone (%) '
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&- California Bearing Ratio (CBR) Test Results

Fig. %
CBR [Stress - Penteration Curve)
2500 ]
[
2000 b — — - —
E
£
ﬂ ———— | —
v
&
0.00 .10 (k20 .30 {0, &0 0.50
penetration (inches)
Table 5: &-days soaked California bearing ratio (CBR) at 97.4 %
compation ratia of 10070
Swelling Ratio % 0.00 %

7- Los Angeles Abrasion test
Percentage of wear after 500 revalutions:

Los Angeles Abrasion value 26.0%
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5 - Closure

Test results presented harein report for Sail Validation Tests
far Sub-grade soil of the project: Electric Express Train (Sokhna

- New capital - 6th of

October city - New Elalameln city] summriesd at the fallowing tabel:

Results
The seive analysis results are shown in Fig- 1.
i . 200 % 6.2%
Sieve Anolysis Fraction passing Sleve no
Nominal maxkmum partic size (mm) >1.5in
Plasticity Index % N.P.
Soil
iHestion A 1-a [Stone Fragments, Gravel and Sand)
California 4-day soaked California bearing ratio [CBR) at P,
Bearing Ratio compation ratio of 100%
Los Angeles Los Angeles Abrasion value 26%
Swelling Swelling Ratio % 0.00%
Corrected Maxium dry density (t/m’) 2.28
Compaction
Sy Corrected optimum moisture content % 3.13

Note: The results shown represent ondy the samples that have been tested and any use of them to represent

ather guantities s the resporsibility of the suppler,

Technleal commities
Prof. Dr. Mohamed F. M. Fa_hm
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| Sieve
& Tl | wi (g
Sin. 1250 o
Ain. 1000 0
3in. 750 0 o o0 10000.0
) 50.0 0 i an 10000.0
1.5im. 315 133 133 13 SRE7 D
1.25in, 213 603 FEL T4 G364 10
lin %0 652 1388 133 BE12 5 |
3/4in. 13,0 1395 7783 Fid) 73175
1/2in, 125 1413 41596 420 cand 5
3/Rin. a5 552 £747 475 57510
mo.4 as 2158 5905 59.1 3095.0 |
|nos 24 560 7455 74.3 505.5
|no.10 20 165 7660 765 13405
(mo.18 11 258 7919 79.2 20815
{mo.an 04 206 BAGD 4.9 1510.0
NO.100 0z 254 B744 ars 12560
NO.200 o1 334 3078 30.8 922§
|pan Pan 303 9380 938 G200
Tahle 1; Seive analysls caloulations
Liegara Limit Pastic Limit
E«ﬂhhm [ o 0 ) o | Mone-
Wt i 1 0 a i) o
Can % sarmphefg) 0 0 [ [ 0 b
Can welght + dry sample [g] i} o o [ 0 o
Weight af molsturd (g) o o o [ a a
whaight of dry sam o 1] 0 o [} a
Migiviyne Content - = - = ~
Table 2: Mlasticty index calculations
o i |
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100
m - . . v
i A2 A4, AS, AB, AT
70
g A3
n B0
¥ 50
E A1l-b
30
G LT
-d
m ‘ " s
O i § 3 ==
10 20 aa 40 50
Passing # 200
Figure 1: Soil Classification acearding 10 AASHTO
Mold volume (cm3] | 124 [ Mocid woght (e} | G785
ratia % em gm m gm
z 11480 4EA5 2.0 2.167
a 11503 ABOR 1,284 2177
5 11508 4823 2271 2143
o ¥ 0 i, 00 2.000
i b o {0,000 0,000
[V (v (7 10, 0 0,000
Table 3 Rrockon hest rasuits: - - .
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R L = (%3
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(nches) [rrim) [n). (ibs] | flafinch’]
0.02 0.50 1.5 340 113
0.04 1.00 3.7 825 275
0,06 1.50 6.3 1408 | 489
0.08 2.00 8.6 1942 | 647
010 2.50 106 | 2373 | 793
012 3.00 123 | 2766 823
0.14 3.50 136 | 3059 | 1020
0.16 4,00 156 | 3496 | 1165 |
018 450 174 | 3836 | 1279
0.20 5.00 B4 | #127 | 1376
0.24 5.00 20,7 | 4882 | 1554
0.28 7.00 227 | 5089 | 1700
oM B.00 746 | 5584 | 1861
| 035 i 8.00 270 | BOTO | 2023
0.39 | 10.00 292 | 6555 | 2185
Table 5: CBR Test Results
8 Specimen Height [mm] 152.77
5 Difference (mm) 0
swelling Ratio % 000% |

Table 5: Swelling Test Results
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. | Technical Report

Plate Loading Tests
KM 3324340 and KM 332+440

Native Soil

Project
Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)
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Train project at two Jocations (KM 3324310 and KM 332+440) in wmuwﬁ~
German Standard DIN18134. The mandate was communicated by Eng Ahmed
Mohamed Amr of El-Nawras Company for General Contracting. Field team members
{Mh,l-lnmn & Ahmed Sabry) from the mrhrucErnl tearn visited the project site on
July 27, 2023 an&wrﬁ:rmﬂ the mqmnad tests, This report surnmarizes the plate loading
tutpmmﬂﬁwamﬂn: to DIN1B134, the test results and their interpretations, ard the
CETCU pertaining recommendatians, Sl il s A
Tl St gl Jrankal) S IS
VTR < o e WAL S0 T ;.‘1-.;

2. Test Set Up and Instrumentation
* The German standard DIN1E134 was applied to define the test setup including the
Imdiﬁng wttem test conditions, and procedure for the plate loading tests.

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

= Tha leading plata has a diameter of 500 mm ard a thickness of 25 mm and itis
pravided with equally spaced stiffenars, The upper plate face is parallel ta the batiom
face of the plate to allow a 300-mm plate to be placed on the 800-mm plate top.

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

= The dial gauge used to measure the plate settlement has a resolution of 0.01 mm
and the lever ratio wasequal ta 1,

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

= The plate was carried outon a Native Soil {according to the company) at bwo points
(KM 33724340 and KM 332+340), The test surface area was levelled, and the plate was
bedded an this surface.

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

@\"_ﬂ_.‘*ﬂﬂﬁ% a1 CAT9726,
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= The reaction loading system was a




g cycle until a ‘”t:ﬁiﬁnﬁ:ﬁ 2 was reached, and the laading incram
yas 0.02 'ﬁmﬂ. The Ipad was .f:dzuialbﬁ released in four stages. Following m.
Wiﬂﬁmﬂmw but the load was only increased to the penultimste
: the first cycle. Two plate loading tests on the Native Soll of the Electric Expross Train
@ﬁiﬂ'ﬂﬂ conducted at two locations (KM 3324340 and KM 332+4440) and the data
i ﬂwm rest points is included in Appendix A,

Table 1 presents the load-settlement data obtained at the first loading and unloading stages
of the plate loading test performed at the location (KM 332+340), while Table 2 shows the
data obtained at the second loading stage,

Table 1: Load-settlement data obtained at the first loading and unloading stages of the
phtnlmdim:uit performed at the location [II'HI :nmu]
TR T
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Th.hldﬂtﬂlmtﬂi data abtained in all loading and unloading stages for the test performed
at the first location (KM 332+340] are shawn in Figure 1, Table 3 shows the calculations of the
resilient modulus of the tested soil according to DIN18134. The testing data cofrespanding fo
the second testing paint (KM 3324440) is provided in Tables 4-6 and Figure 2.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134:; (KM

E
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KM 3324340

Figure 1: Load settlement data: plate loading test parformed at (KM 332+340)

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

plate loading test performed at the location (KM 332+440)

123
148
158
1.85
2.0
.03
198
1.74
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Figure 2 Load-settlement data; plate ﬁﬁ‘ﬁﬂﬁmﬂw 33
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LA o

Hlufthl Hn:u-m Wmlﬁ'ﬂ'rﬂiﬁﬂ"ﬂ two
0} in accordance with German Standard, DINIS134.

10755 11976 111
5993 6812 Li4

= Note: Before interpreting these test results for future applications, the Native Soil in-sity
variability between the testing locations should be cansidered.

Technical committee
Dr. Mahmond Ahmed
Prof. Div. Mohamed F. M. Fahmy

Lab Engineer
Mohamed A, Al-Najjar
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O o st
o [ &
e S KM 3324340 e
Project title: Eleenie Eapres Traln Project - FI. N awras Doy 277712023
Company fuy Cengrad Confracting
Diameter of loading Time  [9:40:00 AM
plate Ll 10:07:00 AM
Lever vatio - Nofe:
Ty pe of Seil Native Soil CAT 972:
Bedding material Sand Layer
Temperature 3C
Test regime Loading Stage No. |Load (kN) Dial {:ange Reading {mm)
Loading Stage 1] 1414 1004
1 7.07 9,76
z 14.14 7,650
3 2121 .57
4 IR.2% 0 46
5 3535 9,37
i 4242 .33
7 4949 915
B 8 56.56 9,07 =
] BA63 5.3
10 70.7 852
Unloading Stage 11 .50 888
12 49 4% B93
| 13 3538 9,05 il
14 21.21 L o |
15 1414 9,54
Test remme Loading Stage No. |Load (IN) __Dial Gange Reading (mm)
Reloading Stape 0 1414 984
i 7,07 9.61
2 14.14 9,53
3 =B 9.39
" T 9,32
= 15,35 9.23 |
'_ 6 4242 914 |
7 49,44 9,05 I
% 5656 % 0% |
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Ly e atil vARRY Wt e e
%
Location ¢ Field  |Sameh Hassan &
' hoas KM 332+440 ieam | Ahmed Sabry
Praject title: Eleriric Eypress Traln Project - F) Sawras Date: TN
: Civnpany Tor Geneyal Cuatracting
Diameter of leading Time 10:12:00 470
plate 0 10:39:00 AM
Lever ratio | MNate:
Type of Soil Native Soil CAT 971G
Bedding material Sand Laver
Temperature A -
L'EEﬁF*____EI_f!i_rm_Eh:r Mo, | Load (kN) Diial Gange Reading (mm) |
Loading Stage 0 1.414 16100
1 707 .51
z 14.14 46
3 21.21 9,32
4 18.18 B.16
a 3535 H.9s
(7Y 4242 .71
T 40,40 5 a2
. 56,56 532
9 bi63 515
10 0.7 7.02
Unloading Stage 1 %656 797 Ti
12 49,49 5,02 i
13 3535 826 1
14 21.2) RS54 ==
15 1414 962
Fest regime Loading Stage No. |Load (kN) Dial Gange Reading {mm)
Reloading Stape 1] 1414 9,62
| .07 9.32 H
2 1414 913
] 1L.210 Kus
i 1H:IH = 74
I==="5 35,35 559 =
fi dra2
7 T
B H = a0L50
L _jl].h-.!
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Plate Loading Tests
KM 332+600 to 332+660 and KM 332+500 to 332+600
Native Soil
Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)

Prepared for

El-Nawras Company for General Contracting

£

Building No.3, first flaor, El-Sheikh Zayed, lsmailia

(August 21, 2023)
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rﬂﬁh; ﬁht p:mdwe according to DINIB134,
;anﬂmecﬁrm ‘pertaining recommendations,

2. Test Set. Up and Instrumentation

'+ The German standard DINIE134 was applied o define the test sefup including the
|mading system, test conditions, and procadure for the piate ivading tests.
Strain Moduli (Evi and Ev2) and their

« The tests were carried out to determine the
tionship of two tonsecutive loading

atio (Fu2/Evi) from a stress — deformation rela
fram Loading-Linloading-Loading regime.

- The Ioading plate has a diameter of BOD mm and a thickness of 25 mm and itis

provided with equally spaced stiffeners. The upper plate face is parallel to the boftom
#ace of the plate to allow a 300-mm plate to be placed an the 600-mm plate tag.

» The lpading system consisted of a hydraulic pump connected toa hydraulic jack of
700 bar capacity, which can apply and release the lnad increments.

- The dial gauge us=d ta measure the plate settlement has a resclution of 0.01 mm
and the lever ratio was equal to L.
« The temperaturs at the time of the test was 30t 1*C

» The plate was carried out on a Native Soil (according to the campany) &t two points
(KM 3324600 to 3324660 and KM 3324500 10 332+600). The test surface area was
levelled, and the plate was bedded on this surface

aulic fack was placed on the middle of, and normal to, the loading plate

PRSI et

reaction loading f.gul_m;ud.wﬂ'r@ﬂ
urrlil-" e it

R ) _;_._:,,,.ﬁhuw'wﬂm on [oading syste: &J eawmﬁwﬁmmuuer CAT9726G

t
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3. Test _
mﬂ:wrmmt.wh conducted Tummmumﬂu DIN1E134. Loading, uruﬂnl,uﬁ:
r;hiﬂnawqmws were considered to estimate the resifient modulus of the tested soil. Priar
‘@em hit. the force transducer and dizl gauge were feset to. zero, and then a ioad
nding to a stress of 0.01 MN/m2 was applied. The laad was increased in the first
hIﬂantvﬂE untll a nermal stress of 0,25 MN/m2? was reached, and the |oading increment
was 0.025 MN/m2. The load was gradually released n four stages. Following unicading, 2
secand kaading cyce was performed, but the load was only increased to the penultimate
ﬂagenl"ﬂw first cycle. Twa plate loading tests on the Native Sail afthe Electric Expra<s Train
pmm{t were ¢onducted at two lncatians (KM 3324600 to A37¢600 and KM 3324500 to
_ﬂhﬁﬂﬂland the data collected at the two test points is included in Apsendix A

Tabde 1 presents the load-settlement data ebtained at the first loading end unioading stages
of the plate loading test performed at the location (KM 332+600 to 332+600), while Table 2
shows the data obtained at the second loading stage.

Table 1: Load-ssttiement data obtained 2t the first lnading and unloading stages of the
phtt Im:lh; test pl:rlnrmed at the location (KM 3:;:+ﬂ:|nm 3324660

Narmal stress (o) =ttlement (5]
-~ s e
0,005 ()
0.025 024
{050 0.43
0.075 057
£, 100 071
0.12% og3
150 (.95
175 114
0200 124
0,225 1.38
0,250 1.50
f,200 1 46
0175 141
125 1Lta
a8 bl o AT s g ' 113
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The |oad-settiement data ebtained in all leading and u nioading stages for the test performed
shows the

at the first location (KM 332+600 1o 332+660) are shown in Figure 1. Table 3 .
J:;Indéu_n_n:' of the ~esilient madulus of the tested soil according 1o RDIN18134. The testing
da’m corresponding to the second testing point (KM 3324500 to 337+4600) is provided in

ﬁh]esd-—ﬁ ard Figure 2.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134; KM

332+600 to 332+660) N — =
© Pparameters i 15t loading cycle ‘2znd loading sycle
C {symax) MNfm® 0.25 0.23
B | 0.10 0.32

o a (mmimNEY)) 6.23 1.76

~ aimmimnzim’) 213 A
 Ev=A5 fagrag soum) 80.52 104.09
Btk 1.29

e T

L st e
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KM 3324600 to 3324660 o e

Figure 1: Load-settlement data: plate Inading test perfarmed at (KM 3324600 to 3324660)

ﬁhﬁi‘lﬂd—ﬂ’tﬂmnt data obtained at the first loading and unl:milt stages of the
mﬁkaﬂmﬁnmﬁaﬁuﬂn h:aﬂm |m !!I-I-Emmﬂi-hﬂlﬂl
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* Note! Hefore interpreting these test results for future applcations, the Native Sl in-situ
variability between the testing locations showd be considered.

Lab Engineer
Mohamed A. Al-Najjar
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3:44:00 FM

4:11:00 PM
Mara:
Native Soil [CAT 9726
Temperature 30°C
{Test regime Leading Stape Na. |Load (kN) Diad Gauge Reading {mm)
Landing Stage [ 1414 10.00
1 7.07 9,76
2 14.14 957
3 11.21 0.43
4 1828 929
5 3235 81T
b 4242 9.0
7 49.49 .86
g 36.56 8.76
9 63.63 862
10 70,7 550
Unloading Stage i1 5656 B84
12 4949 8.59
13 3535 871
14 11.21 387
15 1414 8,71
Lest regime Leading Stage Mo, [Load (kM) Dial Gauge Reading (mm)
|Reloading Siage 1 L414 9.71
1 77 943
7 14.14 9.3l
E) 121 914
4 18,258 9.03
5 35,35 896
3 4242 886
7 4544 B.75
8 506,36 8.67
9 6363 861
R B e "]
wnaow. 8|ust edu eg CINTECHIDejusl edu.eg
CETC23080028 Trans Geo PLT 5ol 10 Mobile: +201555631725




=u] 1 “"."T"""-'"l'r“ﬂ-u.
| L R T Attt dm,
= = Sameh Hazsan
(Focation oftestsite: T 11 3324500 to 3324600 el
Project ritle: Fleivic Expross Train Projec - Fl-Naw o Date:  |21/8/2023
Cempary Tnr Ceneral uniracting
BDiameter of loading Time  [4:16:00 PM
plate. Ll 4:43:00 PM
Lever ra 1 Male:
of Sail Native Soil CAT 972G
ing material -
Temperature k1
Test resime Loading Stage No. [Load (kN) Dial Gange Reading {mm)
Loading Stage 0 1414 10.00
| gl L) 0.54
7 14.14 932
3 21.21 2.08
4 1518 5.55
5 35.35 .04
[ 4242 .18
7 4049 B
] Zh.56 Tald
b .63 746
1n .7 T.535
Inloadmg Stage = 11 56,50 7.50
12 49.449 7.34
13 3535 7.4
14 21,21 7.97 o
15 1414 053
Test regime I.M-:.I.IIiIIE_E_’EE'E MNo. |Load (kN) Dal l'..'.'mg._- Keading {mm)
Reloading Stage ih L4d14 0,23
| T.07 R
2 14.14 897
3 1) Gl %.61
4 24,28 5.40
/’_”ﬂ 5 3538 8,16
e “fi: — ah =
o) R ] 7 49,49 773
a,ﬁﬂ.‘__;.._.a H‘ﬁ}..-. g § S60,50 T.54
-II' _l_l."--.'_L MR i 18,648 T35
NN — = =
waww ejust.edu ag CINTECH@ejust adu ag

CETC23080028 Trans Geo PLT 10 of 10 Mabile: +201555631725



: ; &1 18 21 O s 51 Vo 1 e
“Stabiow Rakarance Doped Bafersrmn st ';:‘q-“’""
_'H"ﬁiﬂﬁl'h'__
Bt Glmmenl of Actiwty
Descrighion of Matetials R E )
Location 1o-be Uised From | 534300 | T ] J3E=TH0
IR :
MAR-& LR Approval Mo F28 F20F30,F31 ‘Date
x MARA 12109773
Supaie Mama
EAFTHIORR GPTCFIDATING & TT3
Tieet Requirément =N [ R % Specificalion BEACRT G614 21 AEnEH0N ¢ B CIVESDH
HEIF
Referénce Prolos MoiYes CHher
Hum Daecriplion Ll Cuantity | Armal Daide Molz
1 PLATE LOADING TEST 4 10,23
2
5
4

Comments by, Eng. Saied Sail (K.4.)

Comments by: Eng. Alaa Abd-Allatif (ER)

1-P.LT was cared- oul by E-J0ST

2-Resulis repor sttached 2nd acceptable with projed

1.Plate Losding Test P.L.T (DINIB134) by the third part is |SPEC0CALONS,
Appraved.
dFinal approval & sebject (o shaye mentansd commens:
APPROVAL STATUS
Oirganastiog Mama Eaqn Dk AAWCR
Caniractar Eay. Sharll Rabbie -_:J-l‘?-‘-ﬁe——-f A
o e helEk 3
EP!HE" Enjy, Margral Magili
EWH‘HEI Represenialie Eng, Alaa Aud=aajmif ﬂ;ﬁ.ﬁ_:- 5 ‘,jﬂ' —";?ﬂ'?. f -hw C_,
2 4
NI | A T

THUPh g MTAL 8L 1Y o




Technical Report L

Plate Loading Tests

KM 332+300 to 3324400, KM 332+400 to 332+500,
KM 332+500 to 332+600, and KM 332+600 to 332+700

(Middle Embankment (-1.5 m))

Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)

Prepared for

El-Nawras Company for General Cugﬁra:ting
e \ :
_BuildiagNo 3, first floor, El-Sheikh Zayed, Ismailia
T :
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ctric Express Train project at 4 locations | ) KM 332+400 10
3326500, KM 3324500 to 3324600, and KIM 3324600 to 332+700) In accordance with the
(German Standard DIN18134. The mandate was communicated by Eng Anmed
iﬁwmﬂw of El-Nawras Company for General Contratting. F#&d team mi;mhﬂﬁ
{Mr.Ahmed Sabry) from the warking CETCU team visited the project site an October 5,
2023 and performed the required tests, This report summarizes the plate lgading test
procedure according to DINI8134, the test results and their interpretations, and the

CETCU pertaining recormendations.

2. Test Set Up and Instrumentation
« The German standard DIN18134 was applied to define the test setup including tha
loading system, test canditions, and procedure for the plate loading tests.

= The tests were carried out to determine the Strain Meduli {Evl and Ev2 | and their
ratio [Ew2/Ev1} fram a stress - deformaticn relationship of two consecutive loading
from Loading-Unloading-Loading regime.

« The loading plate has a diameter of 600 mm and a thickness of 25 mm and it i
provided with equally spaced stiffeners. The upper plate face s parallel to the bottom
face of the plate to allow a 300-mm plate ta be placed on the E00-mm plate top.

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

= The diat gauge used to measure the plate settlement has a resolution of 001 mm
and the lever ratio was equal to-1,

= The temperature at the time of tha test was 29 1°C.

= The plate was carried out on a Middle Embankment {-1.5 m) [accorcing to the
company) at 4 points (KM 3324300 to 332+400, KM 3324400 to 3324500, KM 332+500
to 332+600, and KM 332+600 to 332+700), The test surface area was levelied, and the

plate was bedded on this surface,
= The hydrailic jack was placed on the middie of, and narmal te, the loading plats

beneath the reaction |loading jystam-and-seedred apamst it
- P

G T S|
« The reaction loading w:lm?@ﬁsﬁﬁ, | wf CAT 972G,

! o il ] & b g WA
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ducted in accordance with the DIN18134, Loading, unioading, and
dered 1o estimate the resilient modulus of the tested sail Prior
o the e transducer and dial gauge were reset fo zero, and then a joad
‘corresponding to a stress of D.01 MN/mZ was applied The load was increased in the first
loading eyele until a normal stress of 0.75 MM/m2 was reached, and the loading increment
was 0.025 MN/m2. The load was graduslly released in four stages. Follawing unioading, 2
second Inading cycle was performed, but the load was only increased to the penultimate
siage of the first cycle 4 plate loading tests on the Middle Embankment (-1.5 m) of the
Electric Express Train project were conducted at 4 larations (KM 3324300 t5 3324400, KM
3324400 ta 3324500, KM 3324500 to 3324800, and KM 3324600 to 332+700) and the data
collected at the 4 test pointsis included in Appendix A

Tahble 1 p-r::-pﬁt_s the Ipad-settlement data obtained at the first loading and unloading stapes

af the plate loading test performed at the lacation (KM 332300 to 332+400), while Table 2
~shows the data obtained at the second bading stage.

Table 1: Load-settlement data obtained at the first loading and unloading stages of the plate
Inading test performad at the location (KM $Elz+3mtn 332+400)

| e MN/m® mm
o = 1.414 0,005 Q.00
: 109 0.025 a.10
L 14.14 0.050 1910
a 321 0.075 0.30
S | 838 a.100 D41
5 535 0.325 aca
6 42.42 D.150 0.64
7 49,49 0.175 074
8 56,54 0.200 0.80
9 6363 0.325 0.8
10 m.7 0.250 102
1 56.56 (200 1.02
12 49.49 0.175 0.96
13 535 0.125 0.36
14 2121 0.07% 013
15 - 0,00 0.3
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The joad-settlement data obtained In all loading and uniading stages for the test performed
at the first kocation (KM 3324300 to 332+400) are shawn in Figure 1. Table 3 shows the
calculations of the resilient modulus of the tested soil according to DIN18134. The testing data
correspanding to the second testing peint (KM 3324400 to 332+500) is prowvided in Tables 4-6
and Figure 2. The testing data corresponding 1o the third testing paint (KM 332+500 1o
332+8500} is provided in Tables 7-9 and Figure 3, The testing data carrespanding to the fourth
testing point (KM 332+600 to 3324700 is provided in Tables 10-12 and Figure 4.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM

A2+ 10 3324900

E-.t-..-. R ol A tihhw -Hmﬁ
0.25 .25
002 0.25
4.50 i 54

- -1.88 -65.37

= -ht-;l.hii:lqﬂpﬁ ) 109.34 147.48

P EviEv, 1.15
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KM 3324300 to 332+400

Figure 1: Load-settiement data: plate loading test performed at (KM 332+300 to 332+400)

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

Ilm!n; test pl-.l'hl'm!-ﬂ at H'm Im::&mn IIII'ul u:+mutu Hlﬁnﬁ}

o 1.414 0.005 0.00
E iar 0.025 015
2 14,34 0.050 0.25
3 2121 0.075 0.4
4 2828 0.100 0.58
5 535 0.125 071
O L 0.150 0.85
¥ 45 4% 0.175 (.98
Ll 56.56 0,200 1.10
) 63.63 0.225 1.19
1o 0.7 0.250 130
11 56.56 0,200 130
ﬂ 46,44 0.175 130
13 35.35 0.125 1.15
14 21,21 0.075 1.03
is D008 e 0.56
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= pongpsiy nt modulus of the tested soil according to DINLB134: (KM

Stress (MN/m'}

000 0,05 A ) k15 0.0 .25 30
000 '
San O First Loading cycle

& Second loading cycle

OUnloading cycle

Lo LEM 3324400 0 3324500 O O g
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a.00
35
a3s
a4
053
066
o
093
1,08
701 L2

—- ' :
3535 3 L1%
e S 0 '
B L 0.005 0.40
Table B: Load-settlement data obtained at the second loading and unloading stages of the
plﬁlmin;h:nﬂwmimehm-m [maihinntnm-hﬁml

T b T u s o, ;_ =N s — TR
[ e 0.005 0.4 —
E=—— 707 0.075 0.51
REEE 14,10 0.050 0.60
a.?i:i'_{ an 075 .69
«t:.-;._"_: | 878 0.100 o

Fo 3535 0125 o.an
SR 242 0.150 100

= 49 469 0,175 110
| L . 5B.56 0.200 1.12
T 6363 0,275 L3
Table 9: Calculations of the resilient modulus of the tested soil according to DINLE134: (KM
3324500 to 332+600)
~ Pammeters 15t loading cycla 2nd loading cycle

Asg.max) MNim* 0.25 0.7
a, (mm) 014 0.3
8y M B 19 1e8
Ly (mml{MNZIm') AU e 7N >3
- Bv=tEd(acdag 5wl [' -lla'“'""“. el 120,69
. m" i @ .Iu oy i s =1 = 1
i .....l.-l"-" i b 8
e |“ ! -IT 1m1
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 Figure 3: Load settiement data: plate loading test perfarmed at (KM 3324500 to 332+600)
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Table 10: I.Hd—aa‘lthmln’tﬂtti obtained at the first loading
and urﬂnliﬁj'ihih of the
plate Iul-ﬂnﬂut prnmn[:t thn InﬂHm _[II.HI 331+EIIHII m Jﬂﬂl'.'l'.l]

n
n
M 45,35 0125 157
14 2121 1075 140
15 1414 0,005 a72
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resilient modulus of the tested soil according to DINLE134: (KM
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L f——

0.20
0.40
E 0.60
%u.au
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Figure 4; Load-settlement data: pthﬂﬁii‘ﬁ#n@i;m 332+600 to 3324700)
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ent (15 m} of the Electric Express train project at 4
' Mwm KM 3324500 to 3324600, and.
i D

i S R T, T
Tvate: Before Interpeeting these ts for future applications, the Middie Embankment |15
_mfh.-dmﬂrﬁlhmw_hﬂwun the testing locations should be corsidered, *

T il ] -I : r. |m_.
Prof. Dr. Mohamed F. M. Falmy

Lab Engineer
Mohamed A. AL Najjar
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Location of test sjre: . | ir. Alimed Subry
e | KM 3324300 03320400 |0
Project title: Eketric Express Truin Project - EFNawrs |Date: | S/10/2023
Campany for Goeneral Cintrmcting
Dinmeter of loading Time  [9:30:00 AM
f: w0 55700 AM
|EVEr ratio = [ ot
Imfj% : Middle Embanbkment (-1.5m) ﬁi‘rwzﬂ
Temperature 195¢C
Test regi Loading Stage No, |1 ial G P
R 0 g slage No. [Load (kN Dl Gauge Readine imm)
Loading Stage 0 1. qjt 1 - 10,00 =
1 T.07 i, EM3
2 I4.14 9,50
3 21.21 9,70
4 28.2% 0,50
3 3535 047
(] 4242 236
3 4944 025
3 56.56 9.20)
9 63.63 0.10
1] 70.7 8.95
Unloading Stage 11 B6.56 5,08
12 49.49 9.04
13 3835 914
14 2121 9.3
E 15 1.414 .77
Test regime Loading Stage No. |Load [k¥) Ihial Gauge Reading {mm)
Reloading Stage ] 1414 077
1 .07 (PR
2 14,14 .50
3 11.21 044
G 4 18,28 937
5 35.35 49,38
& 4242 .20
— ol 7 _ Ly -, 9,13
| sdail g i} = 8 if e e %! F 9.08
ot gty el B T 0,02
p-,r%-iﬂx_lllz_.-'.’.'-f--l l_._-_l_:l_ll'?._'l_i-j:_._l:'r—e—'-'. === wu
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AR wwens |Date:  |5/18/2023
’ Time  |10:02:00 AM
10:30:00 AM
- : ! . [Nate:
Mnm&ﬁm CAT 972G
. 29°C
wiﬂﬂ_nm Reading {mm
0 1.414 10.00
1 7.07 .82
2 14.14 U708
3 21.21 960
4 2828 0,47
5 3535 9.29
'E 41-11 9_14
2 4949 9.00
3 56.56 209
. 63.63 .51
= 0.7 570
Unloading Stage T .50 70
12 40,49 .70
13 35,55 8.85
14 3121 3.97
15 1414 944
Test regime Loading Stage No, |Lomd [N} Dial Gauge Readimg { mm) |
Reloading Stage 1] 1.414 D44
i 707 5,35
2 14.14 038
3 11.21 918
4 1824 2.10
E 3535 i
i 8.91
T 1858
B SRS 5.78
R, £.70
o :
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. LAt4 10.00

2 1414 965

= 21.21 355

! Ll .47

5 3535 rET

o 242 %30

7 49.49 T

2 S 5.96

2 6363 556

- L 0.7 872

Unloading Stage T T =

12 49.49 BT

1.5 3535 T

14 21.21 T

o — 15 1414 250
Ly o T : _

Reloading Stage —oading Stage No. Lo L E@Eﬁ%ﬁm

! 7.07 919

2 14,14 940

4 2121 9.3]

? 26,28 9.17

g 4335 9.10

5 & 42,42 9.(H)

\ e oyt % a4 | 8.90
ST e : i r—— $ith
ﬁ“':,“ - L 2 A TR 3.75
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; . Mr. Ahmed Sahry
Location oftestsite: [ 1 M 332600 to 3324700 o
Project title: Eleetric Express Traim Project - E-Nawran  |Date: | S/102023
Company for Cemersl Conimmoing
[ Diameter l]”tlilill'l!  Time 11:10:00 AM
plate LY 11:47:00 AM
[Lever ratin 1 Mot
Type of Soil Middle Embankment -1.5 m) |CAT 9726
m al =
Temperature 2°C
Test regime_ Loading Stage No. [Laad (i3] Dial Gange Reading (mm) |
Loading Stage i 1414 L0.00
1 TO7 o587
z 14.14 054
3 2121 0,40
4 1838 037
5 3535 RO5
& 4142 .70
i 49.49 857
& 556 549
2 63.63 8.37
£ .7 821
Unloading Stage 11 56,56 2.21
1 A0 40 231
13 3535 8.43
14 2121 .60
15 1.414 0.2%
| Test regime Loading Stage No. | Load (KN} Dinl Gauge Reading ( mm) |
Reloading Stage 0 1.414 9.2%
| 7 L
2 14.14 R.o0
3 21.21 883
‘ 28.28 a7
5 35,35 = TNhin | e
b 4243 847
7 49,49 | .40
8 |, b |os §.31
9 | % TRy v L §.24
e e P TR S | e
plad I gttt 2412 S———
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Plate Loading Tests
KM 332+300 to 332+350, KM 3324350 to 332+400,
KM 332+400 to 332+450, and KM 332+450 to 332+500

(Upper Embankment (Ferma))

Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)

Prepared for

El-Nawras Company for General Contracting
'ﬁmlding_mn.l first floor, El-Sheikh Zayed, Ismailia
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mmmn 4wmu iﬁmwm ﬂWu
MMwmm.mm 3324450 to 3324500) in accordance with the
mmnmmn The mandate was communicated by Eng Ahmed
' #mcmwhrmﬂlmmwmmﬁaumm
Wﬂﬂn}hﬂnﬁumcﬂmmmﬂmwﬁﬂﬂumwﬁ,
2021 and performed the required tests, msmﬂmarhﬁﬂuﬂmmu&
ﬁmuH!IMHtmﬂmmﬂd.m“itrﬂuhs.ﬂHMrimmmmm!
CETCU pertaining recommendatinns.

2. Test Set Up and Instrumentation
* The German standard DIN1E134 was applied to define the test setup including the
|nading system, test conditions, and procedure for the plate loading tests.

« The tests were carried out to determine tha Strain Madiili {Fv1 and Evd) and their
ratio (Ev2/Evl] from a stress - deformation relationship of two consecutive loading
from Loading-Unloading-Loading regime.

= The Inading plate has a diameter of 500 mm and a thickness of 25 mm and it |5
provided with equally spaced stiffeners. The upper plate face is parallel to the bottom
face of the plate to allow a 300-mm plate o be piaced on the 600-mm plate top.

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

» The dial gaupe used to measure the plate settierment has a resolution of 0.01 mm
and the lever ratio was equalto 1.

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

* The plate was carried out on 2 Upper Embankmaent {Farma) [according 1o the
company) 81 4 paints (KM 33203200 1o 3324350, KM 3324350 to 332+400, KM
3374400 to 3326450, and KM 3326450 to 3324500}, The test surface area was
levelled, and the plate was bedded on this surface,

* The hydraulic jack was placed on the middle of, and normal o, the lbading plate
action loading system anid secured aﬁgmht tilking

i - '-..Fr..‘-.-
Jl._'r.il—'-'_tlII .Fli-dﬁ'ﬂl!“l'!ﬁﬂn loading sys wu Pose Loader CAT 972G
= ' - ) ju g v
Tkl il Igwhil—"f:ﬁ-‘-d Ly o -1--"""": Lk 5
':H"'L'f‘l h-.'I.JI' KT AN u‘m-' ] H = l.lﬂ' f‘ti Thmdt
wnw gust odu eq CINTECH@ejust.edu.eg
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I D et

ted In accordanee with the DIN1B134, Laading, unioading, 2nd
ared to estmate the relient modulus of the tested sol. Prior
test, the forve transducer and dial gauge were resef 10 tero, and then 3 load
© to 3 strass of D.01 MN/m2 was applied. The load was increased in the first
ding cycle untll & normel stress of 0.25 MN/m2 was reached, and the loading increment
was 0,025 MN/m2. The load was gradually released In four stages. Following unloading, &
second loading cycle was performed, but the load was only increased ta the penultimate
 stage of the first cycle. 4 plate loading tests on the Upper Embankment (Ferma) of the Electric
Express Train project wers canducted at 4 lacations (KM 332+300 to 3324350, KM 3324350
to 332+400, KM 332+400 to 332+450, and KM 3324450 to 3324500} and the data collected at
the 4 test paints is included in Appendix A

Tanle 1 presents the load-settiement data obtained at the first inading and unloading stages
of the plate nading test performed &t the |ocation (KM 332+300 to 332+350), while Table 2
shows the data obtained at the second |oading stage.

Table 1: Load-settlement data obtained at the firct loading and unlaading stages of the
pl:tulumﬂn; test performed at the location [KM 332+300 to 3324350)

e mge Losd 1 Nomal et
0 1.414 0,005 0.00
1 7.07 0.005 0.21
2 14,14 0.050 026
3 2121 0.075 0.35
4 28.28 0.100 0,46
5 3535 0:125 0.55
& 42.437 0.150 0.68
7 49.49 0.175 079
8 56.56 0.200 0.B6
9 63.63 0.225 0.98
0 0.7 0.250 114
1 56.56 0.200 1.13
12 49,45 0175 1.08
3. 15,35 0.125 0,98
iLH 1 0.075 (.88
15 L414 0.005 0.30

CINTECHZejust edu.eg
Mogbile: +201585831725




0.150 .57

40,40 n17s 0.95
EEENNE 556 0.200° 1.04
E 6.5 0.225 1.07

The Inad-settlement data obtained in all loading and unleading stages for the test performed
at the first location (KM 3324300 to 332+350) are shown in Figure 1. Table 3 shows the
caleulations of the reslient modulus of the tested soil according to DIN1E134. The testing
data corrgsponding to the second testing pont (KM 332+350 to 332+400) s provided in
Tables 4-8 arrql' Figure 2. The testing data corresponding to the third testing point {KM
3324400 to 332+450) is pravided n Tables 7-9 and Figure 3. The testing data corresponding
to the fourth testing paint (KM 332+450 te 332+500] is prov ided in Tables 10-12 and Figure 4.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
3324300 ta 33243501

[ - Parametars It loading cycle 2nd loading cycle
 {sgumax) MNm' 0.25 0.25
= g (mm) 012 0.29
Ly (NN 2.97 4.70
L a (mmiMN2ImY) 1.24 5,32
B Ed (e Sl 11151 13355
EwyiEvy 1.20

i | i P
sl i g ndlad] ¥ g R
= i

P LD L B 1T e

www gjust edu eg
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KM 332+300 to 332+350

o
a

Figure 1: Load-settlement data: plate loading test parformed at (KM 332+300 to 332+350)

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

plate loading test performed at the location (KM 332+350 to 332+400)

Mwlﬂfﬁ

1414
ir
1414
2121
2828
3545
ar4:
5449
56.56
6363
0.7
6,56
45,449
35.35
(21,21

= ,d_},_.;nlﬂ.ﬁ.-t

wn.l:l.l-_l_;}-lllll,-\-iu.l‘_u_ﬁ._mu
TV L YTho A AT

=Enmﬂgﬂﬁﬂﬂﬂﬁﬁﬂﬁﬁ

WWW B s ey eg
GETC23100034 Trans PLT

Mormal stress o) Settle {5
e Settiement e
0.005 0on
0025 838
2.050 8.27
0.075 033
9100 045
2125 057
2150 070
0175 i
0.200 s
0.325 s
0.250 114
0300 113
0.175 e
0.125 Pipes
0075 ka4
At 0.28
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Table 6: Calculations of the resilient modulus of the tested soil aceording ta DINI2134: (KM

25

.10 ‘029
3.2 528
364 B63
107.68 144,20
1.34
Stress (MN/m?)
0 005 0.10 0.15 0.20 0.15 0.30
0.00
‘O First Loading cycle
A Second lnading cyele

OLUnleading cyche

o
KM 332+350 to 332+400 o
Figure 2; Load-settlement data an-d at (KM 3324350 to 132+400)
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Table B: Load-settlement data obtained at the second loading and unloading stages of the

plate Iudin; test performed at the location (KM 332+400 to 332+450)
.!HE‘-'H

1.!1-14
.07

14.14
2121
28.28
3535
4242
4540
Lo Gh
636l

GELANELN RS

0050

0075

0,100
0135
150
0.175
0. 200
0.225
0,250
0.200
0,175
0,125
0.075-
0005

Mormal stress (]

MK/

0.005
0.025
0G0
0,075
Q100
0.125
0150
0.175
0.5
0:215

076
bo1
100
1.1%
125
123
1.20
109
0.98
033

.33
2,53
.52
.71
B3
.50
.55
1.05
110
115

Table 9: Calculations of the resilient modulus of the tested soil according to DINLEL34: (KM

332+400 to iil-lﬁﬂl

[EnrErTs

15t loading cycle.

1.5

2nd loading cyele

IS
034
580
SRl
125.01
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a

Lao KM 3324400 to 332+450
d-settlement data: plate loading test performed at (KM 3324400 to 3324450

Figure 3: Load-
Table 10: Load-settlement data obtained at the first ipading and unloading stages of the
phhhﬁnﬂeﬂpﬂfum-d itthu qui',inn [KM 332+450to 532:#5!1'] =
el Nomilamsio) Settlement (5]
L MNfmT - omm

1414 0.005 0.00
1= 707 0.025 0.20
2 1414 0.050 0.7
3 2121 0.075 0.34
4 28,78 0.100 oM
5 3535 0.125 .49
6 42.42 0.150 056
7 - 49.40 0.175 0.6
8 56,56 0,200 e
F B363 0,225 n:72
10 7 0.250
11 56 56 0.200
12 49,449 0,175
13 35.35 0.125
14 2121 0.075
15 1414 0,005
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“Table 11: Load-settiement data obtained at the second loading and unloading stages of the
*thfhﬂntu:mrfwm-d"nﬁlhuﬁm mumm o

0125

0.150 061
0175 070
Q.z00 074
0.225 073

Table 12: Calculations of the resilient modulus of the tested seil according to DINL3134:
!lH 331145!] to HJH‘SEI_'.!}_ _

L El.i?
Mﬁﬂm‘il : 005
146 60

CEve 150 (8,535 5o mar) 166.35
EvaEvy 0.88

Stress (MMN/m')
.00 n.0= .10 0,15 0,20 n.2s 50

A o First Lopding cycle
& Seconil lnading cycle
O Unleading cyche

I L]
_ 020
z
= 030
= 0,40

.50
£ 040
#

.70

.80

0.90

|-—--'-"'_'__-_-_-_-_.I=..
L | o
i wiea]! e Flg

Lt a1 :
'J‘n'a,r :11'£"f 'I'I-i-'|

e e M=

(]

L]

[ |
| KM 3324450 to 332+500

O p

Figure 4: Load-settlement data; plate loading test performed at (KM 3324450 to 332+4500)
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* Note; Befare interpreting these (1dd
(Ferma) in-situ variability between "f

Technical committee

Lab Engincer
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