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Consuiting Engineering Bureau & Laboratories

Aopantight ol 3LE0W Y Lolas wOSs
COMHENY s-dcalad ey glialiary 448
Project : Eleclric Express Train, from Al Ain Sokhna to Marsa
Matrouh Priority Sector (6) — Alamein to Foka
Subject : Determine the deformation and strength characteristics of

s0il by the plate loading test according DIN 18134 and
project specs requirements

Test Date :16/01/2023

Report Date 11711212023

Test location : Station from 426+620 to 426+760
Type of soil : Avlea

Test Level 1 Upper Embankment (Ferma).
Report No. :16:18

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

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

The thickness of plates 30 mm

Dial gauges with accuracy 0.01 mm to measuring the settlement

Steel straightedges with magnetic supports to fixed the dial gauges

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

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

oG N

Calibration certificates are attached

Test Procedure
Clean the ground on test area {o the required level with undisturbed soil

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

The strain gauge and the dial gauge shall be set {o zero

For a 800 mm loading plate, the limit values are 2.5 kglcm®

2 o o

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

7. Each change in load (from stage to stage) shall be completed within one minute
8. The load shall be released in 3 stages, to 0 % , 25 %, and approximately 2 % of the maximum load.

9.Following unioading, a further (2_"") loading cycle shall be carried out, in which, however, the load is to
be increased only to the penultimate stage of the first cycle (so that the full load is not reached).

10. At each stage the load

less than . h @ﬁfﬁm
11. Remove the lgafs Somuanait b febon Y
Sphasal altsdl
AN 219-001- 837 pusfigmadlinh 7/
S e - g B el

s

=t the rate of settlement of the plate becomes
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Report

1. Evaluation and representation of results
2. Load Setllement curve
3. The test report conient the following:-
location of test site - Dimension of loading plate
Measuring device used - Type of soll
Type of Bedding material below the plate -Weathering condition
Time and date of measurements - Unusual observation made during test
Dial gauge reading and corresponding normal stress - Loading-settlement curve
Description of the soil condition below the plate after testing

e 8 0 ¢ o g

Report

o Testlevel :Upper Embankment (Ferma).
e Job Required : Ev2 > 600 Kg/cm? (60 MPa).
o Type of soil : A-1-a

ltem Descriptions
- Type of bedding material below the plate Natural sand
- Plate Diameter (mm) 600
- date of measurement 16/01/2023
- Unusual observation made during test NO
- Description of the soil conditions
below the plate after testing No deformation

Evaluation and representation of results

PLT Station Loading Reloading EvalEvs
No. From To Evq Evo (Ratio)
(kglem® | (kglem?)
1 426+620 426+670 1000 1731 1.7
2 426+670 426+720 600 1667 2.8
3 Vi 672 1364 2.0
T LY =]
_/:'i/ tuentadd
Signature / ..... 54
hs 449 {937 1 i
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Company Name

Aorundaght O UL  Joles LOiSle

: Dario construction company

Consulting Engineering Bureau & Laboraiories

Project : Electric Express Traln, from Al Aln Sokhna to Marsa Matrouh Priority Sector (§) — Alamein to Foka
Test Date : 16/01/2023
report date : 1710112023
L.ocation : Station from 4264620 to 426+670
Test No. 1 001
Nonrepetitive Static Plate Load Tests of Soils
— Data sheet
DEN 18134 —_
Loading Stage (1)
i St | ttlement
Loading ress { pet 4 Settlement Dial 2 Settlement Dial 3 Settleme Average
Kglem2 mm mm mm
0 0.00 20.00 0.00 20.00 4.60 20.00 (.00 0.00
4 0.42 18.75 0.25 19.81 0.18 19.86 8.14 0.19
2 0.83 19.53 0.47 19.61 0,39 19.66 .34 0.40
3 1.25 19.33 0.67 19.38 0.62 19,50 0.50 0.60
4 1,67 19.18 0.82 19.17 0.33 19,30 0.70 0.78
5 2.08 18.95 1.05 18,99 1.01 19.14 .86 0.97
§ 2.50 18.82 1.18 18.82 4.18 18.92 1.68 1.15
Unloading Stage (1)
8t {
Loading ress Dial 1 Settlement Dial 2 Settlement Dial 3 Settlement Average
Kalcm2 mr mm inim
1 2.50 18.82 1.18 18.82 1.18 18.92 1.08 i.15
2 1.25 18.88 112 18.92 1.08 19,03 0.97 1.08
3 0.825 19.02 0.%8 19,06 0.94 19.20 0.30 0.91
4 0.01 19,25 0.75 18.40 .60 19.49 .51 0.62
_&oadinq Stage {2)
i St Seit! I t
Loading ress Dial 4 ettlemen Dial 2 Seftlement Dial 3 Settlemen Average
Kglem2 mm mm mm
0 0.42 19.23 0.77 19.35 0.65 19.40 0.60 0.67
4 0.83 19.17 0.83 19.19 0.8% 19.30 0.70 0.78
2 1.25 19.07 0.93 12.09 0.91 19.19 0.81 0.88
3 1.67 18.94 1.08 18.98 1.02 15.08 0.92 1.00
4 2.08 18.85 1.15 18.88 112 18.98 1.02 1.10

e Labth~ B E ettt
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Gompany Nam : Darie construction cempany

Project : Electric Express Train, from Al Aln Sokhna fo Marsa Batrouh Priority Sector {6) — Alameln fo Foka
Test Date : 16/01/2023

report date 1716112023

Location : Statlon from 4264620 to 426+670

Test No. : 001

Nonrepetitive Static Plate Load Tests of Solils

DIN 18134
Stress On Soll (Hg/em?2)
0.00 0.25 0.50 078 1480 1.25 1.50 1.75% .00 2.25 2.50 275
X o - - e e . e o
005 |
0,10 -
0.1% -
020
0,25
7 o3
= 35 |
.44
£ 05
£ 08 -
P o
s 030
F] 0.75
= 0.80
0.85
0.50
0.95
160
1.65
119
.15
1.20
1.25
Loading (1) 0 :] 2 3 4 5 6 UnLoading (1) 1 2 3 4
Stage(ig) 0 |[1186.92| 2345.6] 3532.5 | 4719.4 | 5878.1 | 7065 Stage{Kg) 7065 | 3533 | 1768 o
Stress (Kglcm2) 0060 | 042 | 083 | 125 | 167 | 2.08 | 250 Stress (Kglem2) | 250 | 1.256 | 0.625| 0.01
Settlement (mm) 0.00 0.18 0.40 0.60 0.78 0.97 | 1.18 Settlement (mm) 145 | 106 | 0.81 0.62
"L Dimmi= 5001 [Siimm=]_ 037 So(mm=_ 082 1 AS= 045 ]
Evi {kgicm2) = (0.75*D*Ac)/AS 1000
Loading (2) 0 1 2 3 4 5 levaievi= | 1.7 |
Stage(iKg) 0 {1186.92| 23456 | 3532.5 | 4719.4 | 5878.1

Stress (Kg/em?2) 0.01 .42 0.83 1.25 1.87 2.08
Seitlement (mm) Q.62 0.67 0.78 0.88 1.00 1.10

&
!,f'b g
D(mm)= 600 | [stimmp= 075 {sagmm= 101 [ AS= 0.26 | !
Evz {kafem2) = (0.75°D*Ac)iAS [ 1731 Signature \ wsgusafuwbly wailnatioh
Nt pahtigt 3, e
Ev1 = Modulus of deformation during the losding stage. e

Ev2 = Modulus of deformation during the Reloading stage.

D = Plate diameater {mm)

Ds =The difference between 0.3 and 0.7 from the maximum loading {smax) (kglcm?)

DS = Difference 1n seltlements corresponding to 0.3 and 0.7 from the maximum loading [mm}

3 El Malek E) Afdal Street JuatS Elhedt (B ¥
Zamalek, Cairo, 3 k8 - El¥g B0

Tel.& Fax : 27367231 - 27363093 - = TVEIE 4T - TYVIVIYY o 8l o feadl
ACCREDITED
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Company Name : Darlo construction company

Project : Electrle Express Traln, from Al Aln Sokhna to Marsa Matrouh Priority Sector {6) — Alamein to Foka
Test Date ;1610112023
report date 1171012023
Location : Station from 4264670 to 426+720
Test No. ;02
MNonrepetiitive Static Plate Load Tests of Soils
o = Data sheet
DIN 18134 —_
Loading Srtaqe (1)
i St
Loading eSS | piat 1 Settlement Dial 2 Settlement Diaf 3 Settlement Average
Kglem2 mm mm mm
0 0.00 20.00 0.06 20.00 0.00 20,00 (.00 0.00
i 0.42 19.62 0.38 19.79 0.21 19.77 0.23 0.27
2 0.83 19.29 0.71 19.28 0.72 19.38 0.62 0.68
3 1.25 18.97 1.03 18.96 1.04 19,05 0.85 1.01
4 1.67 18,70 1.30 18.71 1.29 18.72 1.28 1.29
5 2,08 18.45 1.55 18.51 1.4% 18.40 .60 1.55
G 2,50 18.16 1.84 18.34 1.66 18.07 1.93 1.81
Unioading Stage (1)
St
Loading ress Dial 1 Seftlement Dial 2 Settlement Dial 3 Seitlement Average
Kg/cm2 mm mm mm
1 2.50 18.16 1.84 18.34 1.66 18.07 1.93 1.81
2 1.25 18.22 1.78 18.42 1.58 18.16 1.84 1.73
3 0.828 18,45 1.65 18.59 .41 18.31 1.69 1.58
4 0.01 18.70 1.30 18.88 1.42 18,77 1.23 1.22
Loading Stage (2)
i Stress i1t t Sett t
Loading re Dial 1 Settlemen Dial 2 ettlement Dial 3 Setilemen Average
Kalem2 mm mm mm
0 0.42 18,65 1.35 18.84 1.16 18.70 1.30 1.27
1 (.83 18.50 1.50 18.78 1.22 18.49 1.51 1.41
2 1.25 18.39 1.61 18.65 .35 18.35 1.65 1.54
3 1.67 18.29 1.74 18.50 1.50 18.24 1.76 1.66
4 2.08 4.61 18,12 1.88 1.76
Signature \
3 E1 Malek Fl Afdal Street JubS EWatt S Y

Zamalek, Cairo.
Tel.& Fax : 27367231 - 27363023
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Company Name : Dario construction company
Project : Electric Express Train, from Al Aln Sokhna to Marsa #atrouh Priority Sector (6} — Alameln to Foka
Test Date 1 16/01/2023
report date 11710172023
Location 1 Station from 426+670 to 426+720
Test No. 102

Nonrepetifive Static Plate Load Tests of Solls

DIN 18134
Stress On Soll (Kgfom2)
a0 025 0.5 4.75 1.00 1.2% 1.50 175 2.00 225 250 275
'“’ﬂ"f.?. "_ﬁi.“,'"_“._. s B R e
E
E
g
E
=2
=
2
2
&
Loading (1} ] 1 2 3 4 5 6 Unleoading (1) 4 2 3 4
Stage(Kg) 0 1186.92} 2345,6 | 3532,5 | 4719.4 | 5878.1] 7065 Stage{Kg) 7065 | 3533 | 1768 0
Stress (Kafom2) 0.00 0.42 0.83 1.25 1.67 2.08 2.80 Stress (Kglem?2) 250 F 1.25 | 06251 0.01
Settlement {mm) 0.00 0.27 0.68 1.01 1.28 1.55 1.81 Settlement (mm) 1.81 1.73 | 1.58 1.22
D (mml = 600 | fsifmmi=] 000 [Szimm= 135 | _AS=__ 0.75 |
Evi {kgfem2) = {0.75*D"Ac)IAS 800
Loading (2) 0 1 2 3 4 5
Stagel(Kg) D 1186.,92| 2345.6 [ 3532.5 | 4719.4 | 5878.1
Stress (Kglem?2) 0.01 0.42 0.83 1.25 1.67 208
Settiement {(mm) 1.22 1.27 1.41 1.54 .66 1.76
D{mm)= 600 | |51 (mm)= 140 |szmm)= 167 | AS=
Evz (kglom3) = {0.75*D*Ac)IAS | 1667

Ev1 = Modulus of deformation during the loading stage.

Ev2 = Moduius of deformation during the Reloading stage,

D = Plate dizmeter {mm)

Ds = The difference betwean 0.2 and 0.7 from the maximum loading (smax) (kg/om®)
D3 = Differenca In settiements cofresponding to 0.3 and 0.7 from the maximum Isading {mm)

3 El Malek El Afdal Street Junbi Sl (S ¥
Zamniek, Cairo. B palah - e h

Tel.& Fax : 27367231 - 27363093 FYPU AT o YYYIVYEY o u81B o+ (pbddd
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Zamalek, Cairo.
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Company Name : Dario construction company
Project : Electric Express Traln, from Al Aln Sckhna to Marsa Matreuh Priority Sector (8) - Alamein o Foka
Test Date s 16/01/2023
report date = 17/01/2023
Location : Station from 426+720 fo 426+760
Test No. 103
Nonrepetitive Static Plate Load Testis of Soils
S Data sheet
DIN 18134 —_—
Loading Stage (1)
t Settl t
Loading { Stress Dial 1 Settlement Dial 2 Settlement Dial 3 eftlemen Average
Kalem2 mm mm mm
0 0.00 20.00 £.00 20.00 0.00 20.00 $.00 0.00
1 0.42 19.75 8.25 19.61 0.39 19,69 031 | 0.32
2 0.83 19.38 0.62 19.29 0.71 19,38 0.62 0.65
3 1.25 19.08 0.92 19.00 1.00 19.02 0.88 0.97
4 1.67 18.84 1.16 18.73 1.27 18.82 1.18 1.20
5 2.08 18.64 1.36 18.54 1.46 18.56 1.44 1.42
6 2,50 18.43 1.57 18.34 1.66 18.47 1.53 1.59
Unloading Stage (1)
Stre Settl
Loading ress Dial 1 Setilement Dial 2 Seftlement Dial 3 ettlement Average
Kglem2 mm mm mm
1 2.50 18.43 1.57 1834 1.66 18.47 1.53 1.59
2 1.25 18.52 148 | 1846 1.54 18.55 148 1 148
3 0.625 18.70 1.30 18.69 1.31 18.70 1.30 1.30
4 0.01 19.00 1.00 19.20 0.80 19.18 0.82 0.87
Loading Stage (2)
i St ] t t
Loading _ ress Dial 1 eitlemen Dial 2 Settlemen Dial 3 Setflement Average
Kglcm?2 mm mm mim
0 0.42 18.98 1.02 18,98 1.62 19,08 .82 0.99
1 0.83 18.89 1.41 18,82 1.18 18.92 1.08 1.12
2 1.25 18.74 1.25 18.66 1.34 18.78 1.22 1.27
3 1.67 18.60 1.40 18.54 1.46 18.65 1.35 1.40
4 2.08 18.47 1.53 1842 1.58 18.55 1.45 1.52
Signaﬁ% Vi@t fatos waia
W Abanad stlaadt
AN 219-891 - 5371 yrilailicd
;ﬂggs-m‘slmmm 1 '3’?*’3‘2’_ -
e, ‘—-.h..?_‘ wm‘w:&M
3 Bl Malek El Afdal Strest Jezbb et | 5 ¥
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Company Name : Dario construction company
Project : Eleetric Express Traln, from Al Aln Sokhna to Marsa Matrouh Priority Sector (6) - Alamein to Foka
Test Date 1 16/01/2623
report date 171012023
Locatlon : Station from 4264720 to 4264760
Test No. £ 03

Nonrepetitive Static Plate Load Tests of Solls

DIN 18134
Stress On Soi (Kgfcm2)
. . 1.00 125 1.50 . . 3 2,508 2.75
:g e
Eogmi . o
E 3
] ¥
% B
] N
2
4
2
2
i
Loading {1} 0 1 2 3 4 H 5] UnLoading (1} 1 2 3 4
Stage{Kg} 0 |1186.92)| 23456 3532.5 | 4710.4 | 5878.1 | 7065 Stage(Ka) 7065 | 3533 | 1768 0
Stress {Kglem?2) 000 | 042 | 083 | 1.25 | 1867 | 208 | 250 Stress (Kgfem?) | 250 | 1.25 | 0625} 0.01
Settlement {mm) 000 | 032 | 065 | 097 | 1.20 | 142 | 1.59 Settlement (mm) | 1.80 | 149 | 1.30 | 0.87
i D (mm) = 600 | |€1{mmi=] 0.58 JEX(mml= 126 | AG=  0O.G7 |
Evi (kglem2) = (0.75'D*Ac)/AS §72
Loading (2) 0 1 2 3 4 5 lEvaievi= | 2.0 |
Stage(Kg} 0 [ 1186.92] 23456 | 3532.5 | 4719.5 | 5878.1
Stress (Kg/cm?) 0.01 042 | 083 | 1.25 | 187 | 2.08
Settlement {mm) 087 | 099 | 112 | 127 | 140 | 152
D{mm)= 600 | [sifmmi= 110 |Sztmm)= 143 | AS=
Ev2 (kglem2) = {0.75*D*AG)AS | 1384

Ev1 = Modulus of deformation during the loadlng stage.
Evi = tlodulus of deformation during the Reloading stage,
0 = Plate diamater {mm)

Ds = The difference between 0.3 and 0.7 from the maximum foading {smax) (kafem®)
DS = Difference in settfements corresponding to 9.2 2nd 0.7 from the maximum loading (mm)

3 K Malek E1 Afdal Street Juaabe) e ¥t 5 ¥
Zemalek, Caivo, 3 polB0 - e 3N

Tel.& Fax : 27367231 - 27363093 YYTIT e AV o YVYIYTVY 5 81D + Soadd
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Soil Mechanics and Foundations Lab
Structural Engineering Department

Engineering Faculty of-Alexandria University
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Beige med/ fine silty sand,pieces of crushed stones.
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Soil Mechanics and Foundations Laboratory alubal g Ay 2l Suilua Jara

N

Faculty of Engineering gl 45
,é;:f & Alexandria University 4 W daala
MaVU® Tl (03) 592-5550 Fax: (03) 5921853 (+7) SAT-ASF LU (+F) 0AT.3934 54l
Project (Gasrall 353 - palall) as i JNadll y o £9 o | Proj. No. 2058 -MTR
Client dola)l WYglaal) gayl> A%
Classification

Sieve Analysis (ASTM D-1140)

GRAVEL SAND SILT CLAY

Caarse Mediuml Fine Coarse I Mediu  Fine

100.00

\(_ o4 : ‘ | [} N I Y
90.00 - \ |

80.00 | \ | | |
100 lx | |
60.00 ‘ N\ | |
£ 5000 Nﬂ\“ |
3 x
»  40.00
5 . .:\l\ : .
£ 3000 =
=9 - Y Y S
= AN HH )
20.00 | -
- A+ - — | e | e — —
10.00 ‘
0.00
100 10 1 0.1 0.01 0.001 0.0001
Diameter, mm
Sieve size mm.) | 3750 2540 19.05 1270 475 [ 236 | 118 0.0
%ge Finer by weight 938 853 805 71.8 573 | 528 | 49.8 445
Sieve size (mm.) | 0.30 0.15 0.075 0.063
%ge Finer by weight 266 198 195 195
Effective Diameter N/A  mm

Uniformity Coefficient  N/A
Passing sieve no. 200 99 %

Warning: s st
The Lab is responsible ONLY for the test results and its E Jasdl gina 5 il s pilis oo Bib S Jaadll
correctness. The Lab is NOT responsible for the quality of the 538 pladiudl LgiaSa 4l 5 508l o gl Saga 02 Jpusa
tested material nor it's suitability as a construction material, The b LAY il aladiud GiS o2 Jpue pf Jasall oL
lab is NOT responsible for the interpretation of test results. Al e T bl g

Jardl uige

/\/4’
- Figure 1




Standard Proctor Test (ASTM D-1557)

2.100
2.080
2.060
- 2040
£
. 2.020
wpd
£
2 2.000
q’ .
s
b
‘T 1.980
S
2 1.960
o
1.940
1.920
1.900
20 8.0 10.0 12.0 14.0
Water Content, %
Sample 1 2 3 4 5
Water Content 40 | 80 [ 10.0] 120 14.0
Moist Unit Weight, t/m® 204 (223|229 228 | 2.24
Dry Unit Weight, t/m® 196 | 2.06 { 2.08 | 2.04 [ 196
Percentage of aggregate > 19mm 19.5%
Maximum dry unit weight (Ymey) 208 ym®
Max Modified Unit weight 213 ym®
Optimum moisture content 10.00 %
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