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Technical Report

Plate Loading Tests
KM 3464260 and KM 346+360

Crushed Stone Filter Layer

Project

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

Prepared for

Orange Company for General Contracting
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1. Introduction
The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-Japan University of
stience and Technology (EJUST) was retained by Orange Company for General Contracting
to conduct two plate loading tests on the Crushed Stone Filter Layer of the Electric
Express Train project at two locations (KM 346+260 and KM 346+360) in accordance with
the German Standard DIN18134, The mandate was communicated by Eng. Abdullah
Kamel Mohamed of Orange Company for General Contracting. Field team members
(5ameh Hassan) from the working CETCU team wvisited the project site on September 18,
2023 and performed the required tests. This report summarizes the plate loading test
procedure according to DIN1B134, the test results and their interpretations, and the
CETCU pertaining recommendations,

2. Test Set Up and Instrumentation
= The German standard DIN18134 was applied to define the test setup including the
loading system, 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) from a stress - deformation 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 is
provided with equally spaced stiffeners. The upper plate face is parallel to the bottom
face of the plate to allow a 300-mm plate to be placed on the 600-mm plate top.

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

* The dial gauge used to measure the plate settleament has a resolution of 0.01 mm
and the lever ratio was egual to 1.

* The temperature at the time of the test was 28+ 1°C,

= The plate was carried out on a Crushed Stone Filter Layer {according to the
company) at two points (KM 3464260 and KM 346+360). 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 to, the loading plate
beneath the reaction foading syste inat tilting.

ahea pice Loader Kawsaki 707,

g 1T L.H.:r_-‘.ﬂuﬂ!

* The reaction loading s Db
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3. Test Procedure and Results

The plate load test was conductad in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested sail, Prior
to the test, the force transducer and dial gauge were reset to zero, and then a load
corresponding to a stress of 0.01 MN/m2 was applied. The load was increased in the first
loading cycle until a narmal 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, a
second loading cycle was performed, but the load was only increased to the penultimate
stage of the first eycle. Two plate loading tests on the Crushed Stone Filter Layer of the
Electric Express Train project were conducted at two locations (KM 346+260 and KM

346+4360) and the data collected at the bwo test 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 346+260), 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
plate loading test performed at the location (KM 346+260)

Load (F) Mormal stress [og) Settlerment [5)
Loading stage kN MH/m? ST
0 1.414 0.005 0.00
1 .07 Q.0I5 0.28
2 14.14 0.050 0.32
3 21.21 007 s 044
4 78.28 0100 059
5 35.35 0.125 0.75
(7 42.42 0.150 0.89
= 45.49 0.175 1.08
B LB 56 0.200 1.25
q 53.63 0225 1.39
10 70.7 0250 1456
11 56.56 0.200 146
12 45,49 0.175 1.29
13 35.35 125 1.09
14 71.21 0.075 040
15 1.414 0.005 3 0.53

' CINTECH@ejust.edu.eg
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Table 2: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 346+260)

Losding stage l;:d {F) Hm:!m (o) Settlement (5]
MM/ mm
a 1.414 0.005 0.53
1 7.07 0.025 0.76
2 14.14 0.050 a9l
3 21.21 0.075 1.02
4 28.28 0.100 1.14
5 15,35 0.125 1.26
6 42.47 0.150 1.33
7 49.49 0.175 1.41
8 56,56 0.200 1.49
9 63.63 0.225 1.51

The load-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 346+ 260) are shown in Figure 1, Table 3 shows the calculations of the
resilient modulus of the tested soil according to DIN1E134, The testing data corrasponding to
the second testing point (KM 246+ 3860) Is provided in Tables 4-8 and Figure 2.

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

146+260)
Parameters 1=t loading cycle 2nd loading cycle
sgamax) MN/m® 0.25 0.25
&, {mmj 0.08 0.54
oy (mmiMNm)) 5.01 7.61
a; (mmi(MNZim*)) 291 -14.65
Eve 1.5 rf (8425 %5 gas) T78.47 113.92
EviEv, 1.45
caTe Ul
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Stress (MN/m?)
00,03 0.05 0. 10 015 0.20 .25 0.30

0.20 o OFirst Loading cycle

& Second loading eycle

OUnloading eycle

= 1.00
1.20
1.40

—_ KM 3464260

Figure 1: Load-settlement data: plate loading test performed at (KM 346+280)

Table 4: Load-settlement data obtained at the first loading and unloading stages of the
plate loading test performed at the location (KM 346+360)

Lua:d [F) Kormal stress (o,) Settlement (5)
e e MM/ mm
0 1.414 0005 0,00
1 7.07 0.025 0.20
2 14,14 0.050 029
3 1.1 0.075 0,40
4 2B.74 0.100 0.53
5 3535 0,125 0,78
6 42 .43 0.150 1.00
F) 49.45 0.175 1.23
8 LB.56 0. 2060 1.43
= 53.63 0,225 158
10 0.7 0.250 168
11 55.55 0.200 1.68
12 13,49 0.175 168
13 35.35 0,125 1.61
14 21,21 0,075 1.48
15 1.414 L0035 0.87

e e T e g T —
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Table 5: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 346+360)

Loading stage 9% F) Mormal stress (o) Settlement (5)
1] ﬂu R s
- 0.005 0.82
; .07 0.025 1.05
: ;-:.14 0.050 1.14
; m-;; 0,075 1.24
. iz 0,100 1.32
“ 0.125 1.35
B 42.42 0.150 1.52
7 49.43 0.175 1.63
o] 56.56 i0.200 i.66
g 63.63 0.275 1.68

Table 6: Calculations of the resilient modulus of th
tested 4:
| & tested soil according to DIN1B134: [KnA

Parameters 1st loading cycle 2nd load :
ing cycle
{5s.max) MNIm® 0.25 cu:n '
ay (mm) -0.02 0.84
ay (mmi{MNim®)) 6.13 5.57
a; (mmiMNZim™Y) 3.88 -4.71
Ev= 1.5 rf (a8 55 gax) 63.41 126.9%
EviEv, 2.00
Stress (MN/m?%)
.00 Los 0.10 015 020 0.25 i}
000 - =
0.20 OFirst Loading eycle
0.40 & Second loading cycle
060 "
E e OUnleading cycle
g 100
= 120
E 140 &
L.l
1.50
508 KM 346+3610)
Figure 2: Load-settlement da Rko e at (KM 346+360)
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4. Closure

Test results prasented herein report the load-settlement data obtained from two plate
loading tests conducted on the Crushed Stone Filter Layer of the Electric Express train project
at twa locations (KM 346+260 and KM 346+360) in accordance with German Standard,

DIN18134.
E
Location Ea . ratio
MN/m2 MN/m2 Eaffa
KM 3464260 7847  113.92 1.45
KM 3464360 6341  126.99 2.00

. N'Jl[!: Before interpreting these test results for future applications, the Crushed Stone Filter
Layer in-situ variability between the testing locations should be considered,

Technical committee Lab Engineer

Prof. Dr. Mohamed F. M. Fahmy Eng. Mohamed A. Al-Najjar
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Location of test site: KM 34642 60 :-::: Y KN
Project fitle; Electrie Express Train Project - Orange Company |Date:  [18/9/2023
For General Cuntrseting
Diameter of loading Time  [10:00:00 AM
plate - 10:27:00 AM
[Lever ratio_ 1 Note:
Type of Soil Crushed Stone Filter Laver Kawsaki 707,
Bedding material e
Temperature 28°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10.00
1 7.07 9.74
Z 14.14 9.68
3 21.21 .56
4 28.28 .41
5 3515 9,25
6 42.42 211
7 4949 592
] 5656 %75
9 63,63 8.61
10 .7 B.54
Unloading Stage 11 56.56 8.54
12 4949 B.T1
13 35.35 3.91
14 21.21 9,10
15 1414 947
Test regime Loading Siage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 1] 1.414 947
) 1 707 9.24
2 14.14 9,09
3 1121 508
4 28.28 586
5 35,35 8.74
i 42.42 .67
7 49.49 559
E A S 8.51
o} ghetiaf g =gl 3
9 f'J-_ 1@"5';“_#__#?,,.._ . 8.49
ity -
e gjust edu.ag JI’: = pusr oEt CINTECH@ejustedu ag
CETC23000018.Trans.Geo PLT 9of10 Mobile: #201555631725

CamScanner 2 Ldss 4> guwaall


https://v3.camscanner.com/user/download

Civil Enginieering Testhig g,
rlﬂ\ LAWEA Lupan imbssriry f Sibaacs sd Teskealaspy Consnlbing Taie
ej - et b eyl R e T E

Al
_—_———e—eer————rr—— s B N I M Ml
Location of tesi site: KM 3464360 :'iﬂd Sameh Hassan
team
Project title: Flectrle Express Train Project - Orange Company | Date: 18/9/2023
Tor Gemeral Contracting

Diameter of loading Time 10:32:00 AM
Pt o 10:59:00 AM
Lever ratio 1 MNote:
Type of Soil Crushed Stone Filter Layer Kawsaki 70Z
Bedding material —
Temperature 28°C
_T"_S'__"Egi_“‘t Loading Stage No. |Load (kN) Dial Gauge Reading (mum)
Loading Stage 0 1414 10.00

| 7.0 9.50

r 14.14 9. 71

] 21.21 .60

4 25.28 0.4

5 35.35 0.22

] 4242 o040

7 49,49 8.77

8 56.56 5.57

0 G363 B.42

10 T0.7 %.372
Unloading Stage 11 56.56 8,32

12 49.49 832

13 35.35 5.39

14 21.21 R.52

15 1.414 .18
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading {mm)
Reloading Stage 1] 1.414 9.18

1 7.07 B.95

i 14.14 8586

3 21.21 B.76

a4 1828 B.68

5 35,35 .0l

6 41,42 548

7 49,49 B.37

8 8.34

*___.--'-'r : e y : : . ul
T i
. e
EEE : mw-:;“'""
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8.Foliowing unloading, a further (2°%) loading
10. Al each stage the load

11. Remawve {ha Iuau:lrf{' =
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Consulting Engineering Bureau & Laboratories
A dighi ﬁ:l‘lJLiL'-.—'Ft wholae uliSia

Company  :Orange contraction.

Froject : Electric Express Train, Al Ain Sokhna to Marsa Matrouh Priarity
Sactor 5] - Borg Al Arab to El Hamam.
Subject : Determine the deformation and strength characteristics of soil by the plate

loading test according specifications DIN 18134:2012-04 and progect requirements
Test Location : Station (3474260 to 34T+460)
Test Date 1 02111/2023

Repot Date  : 0212023

Type of soil  : fill filter
Test level e
Report No.  : 008:009

Dear Gentleman,
Accarding to the above mentionad subject the test performed as follows -

.hggaralu;

Loading plates consists of plate 300 mm diameter

The thickness of plates 30 mm

Dial gauges with accuracy 0.01 mm to measuring the seftlement

Steel stralghtedges with magnetic supports 1o fixed the dial gauges

Hydraulic jack with pump to fransfer reactive loads 1o the loading plates

Dial indicator measuring device with scale capacity 700 Bar (Enerbac)
Raeaction loading system by rofler compacior with weight approximately 15 ton
Calibration certificates are attached

Test Procedure

1. Clean the ground on test area to the reguired level with undisturbed =oil
2. Instafl [oading plate 300 mm diameter, hydraulic fack and 3 dial gEUges
3. Prior to starling the test applied prefoading about 30 seconds

4
5
&

The sirain gauge and the dial gauge shall be 22 ko zero

. For a 500 mm loading plate, the limit values are § kg/cm?
. The load shall be apphied in six stages, In approximately equal increments. until the required

maximur normal siress is reached.
Each change In load {from stage fo stage) shall be completed within ane minute
The load shall be released in 3 stages, to 50 % , 25 %, and approximately 2 % of the maximum load.

e carried out, in which, however, the load s to
be increased only fo the penul e {52 that the full load is not reached).

tﬁ_ i {otil the rfite of settlement of the plate becomes
less than 0.02 m%,ﬁl AT

o2

o g
\..__‘
3 F1 Malek EI Afdal Street d;aiuwu;r
Zamalek, Cairo. IAS 3583 . L
Tel.& Fax ; 27367231 - 27363093 TYPIP AT o TYPIVTED | Ll o el
s www.cel-egvnt.com
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Report

1. Evaluation and representation of results
2. Load Setilement curve

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

s Type of Bedding material below the plate -Weathering condition
]

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

Report
» Type of Soil : fill filter

Itern Descriptions
[ - Type of bedding material below the plate Natural Sail
- Weather condition Parlly Sunny |
- Plate Diameter (mm) 300 |
- dale of measuremens 02/11/2023
- Unusual cbservation made during tesl ND
- Description of the soil conditions below the plate after testing | Mo deformation |

Evaluation and representation of results

First Cycle SecondCycle - | . ity
Test : ;
Mo, Station E (MPa). P Eval Evi Ratio
1 HT4320 B1 144 24
2 34T+420 GE 194 248

ot AT T L el A

3 El Malek FI Afdal Street byl 3 ¢

Zamalek, Cairo, IAS 3pala - e gt

Tel.& Fax : 27367231 - 27363093 i TYPIRAY o PYEIYIFY ) Sl 4 il
L Tamang Liberaioy www.cel-eovnf.com
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Company Namea : Drange contraction.
Frojeci Evwetric Exprasa Tram, &l Aln Seahne to Mema Setrouh Priodly Sscior B - Borg A Ash o El Remam
Tast Dats ) T
report date £ 021112023
Locathon : Statlon J47+320
Test Ho, i) |
onrepetitive Statie Pl d Tosts ils Da t
DIN 18134
Loading Stage (1)
Setiloment
Loading | Siress Dial 1 Sattlemant Dlal 2 Sottlament Dial 3 m r—
Hglemz miim i i
1] 0.0 0.00 0.00 2000 0.00 30.00 0.00 0.00
L] 0.83 | 198 0.19 £0.75 0.28 19.73 027 0.24
2 167 10.713 0.27 19.5% 0.41 19,48 i0.52 0.40 B
) 2 E0 14,0 .40 19,31 0.87 _19.08 0.92 _0.66
4 3.23 1342 .50 18.91 1.08 1865 1.25 1.00
5 414 19.05 0.85 18.40 1.60 1848 1.85 147
& 500 | 1am 1.28 1783 17 _ 178 238 184
Unloading S 1
wtiln 50 Sattlarment
Loading |—ti¥eE_| g o |IumEEnt | ooy g tlement | piat 3 = Average
Kgicmd mmi mrm Ll
1 5.00 1872 N 1.8 27 17,62 2.38 .64
2 2.50 1581 1.19 17,63 212 17.67 2,33 1.84
3 1.250 1896 1.04 18,00 2.00 17.85 7.15 1.3
4 _0.05 19.30 0.7 18.32 1.68 1235 1.75 138
Loading Stage (2}
Safttlemeit 5a
Loading | Stress | . o ok Dial 2 |_Sattiemont il Avorage
Kglama mim mm Fivm
0 Q83 12,18 n.82 1210 1.81 18.1% 1.BE 1.4%9
] 1,87 19.14 .50 1506 1.94 17.95 2.08 163
] 2.50 10,85 1.05 17 206 17.78 .22 1,78
3 333 1.3 147 1756 215 17.65 2.5 1.8%
4 417 | 1874 1.26 175 2,28 17.53 2.47 1808
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