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1- INTRODUCTION 

This report has been prepared upon the request of Al-Hassan Company. The 

study deals with the area specified to the Electric Express Train at Al-Dabaa.19 

double repetitive static plate loading tests were conducted in accordance with the 

DIN 18134 slandered specifications.  The plate loading tests were conducted by 

Horema (LTD).  The purpose of these tests is to obtain the relationship between 

the loading and soil settlement due to each load, which can be used to determine 

the soil strain modulus (Ev) and the modulus of sub-grade reaction (ks). 

2- DESCRIPTION OF EXPERIMENTS  

The loading experiments were conducted at certain locations at the route of 

the Electric Express Train at Al-Dabaa.19 plate load tests were carried out on Silty 

SAND with Gravel at wet conditions using a load disc of 75 cm diameter in 

locations identified by the Client.  The plate loading tests were conducted (at-1.05 

m) in accordance with the DIN 18134 slandered specifications. As per code DIN 

18134 apply the load to the soil in cumulative equal increments. The conducted 

stress increment was 0.30 kg/cm2 (0.03 MN/m2)(Mpa).  A gradual applied loading 

up to 3 kg /cm2 (0.30 MN/m2)(Mpa) and the corresponding soil settlement was 

measured per load increment.  Each test was carried out into two loading cycles.  

The first loading cycles consisted of loading and reloading, while the second 

loading cycle consisted of loading only. The results of all tests are shown in 

appendix (A). 

3- ANALYSIS OF RESULTS 

The obtained results showed that the loading and settlement curves did not 

show any shear failure occurred to the wet soil during the test. The settlements 

values corresponding to the final stage of two loading cycles did not exceed 1/10 

of the load diameter.  The strain modulus (Ev) and the modulus of sub-grade 

reaction (ks) for the conducted tests are shown in appendices (A).  In order to 
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evaluated the obtained results of the repetitive plate loading tests, the following 

target values were considered: 

The following table shows a summary of the obtained results: 

PL

T 

No

. 

 

 

Ev1 

(MN/m2) 

(Mpa) 

Ev2 

(MN/m2) 

(Mpa) 

Ev2/Ev1 
Sub-Grade Reaction 

ks (MN/m3) 

 454+200 to 454+300   89.1 243.6 2.73 156.8 

 454+100 to 454+200 93 236.1 2.54 156.8 

 454+000 to 454+100 93.9 241.1 2.57 164 

 453+900 to 454+00 87.9 227.4 2.59 154.4 

 453+800 to 453+900 89.5 241.1 2.69 158.4 

 453+700 to 453+800 89.9 232.1 2.58 157.6 

 453+600 to 453+700 92.9 241.1 2.59 156.8 

 454+300 to 454+400 79.3 210.9 2.66 143.2 

 454+400 to 454+500 79 210.9 2.67 144 

 454+500 to 454+600 75.4 188.7 2.5 136.8 

 454+600 to 454+700 80.9 210.9 2.61 144 

 454+800 to 454+900 77.3 198.6 2.57 139.2 

 454+900 to 455+000 75.5 198.6 2.63 135.2 

 455+000 to 455+100 77.3 198.6 2.57 138.4 

 455+100 to 455+200 71.6 187.5 2.62 128 

 455+200 to 455+300 71.5 185.6 2.6 128.8 

 455+300 to 455+400 80.4 201.5 2.51 142.4 

 455+400 to 455+500 90.8 244.1 2.69 159.2 

 455+500 to 455+600 84.3 224.1 2.66 148 

Minimum 71.50 185.60 2.50 128.00 

Average 83.13 216.97 2.61 146.95 
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4-  CONCLUSIONS

  This report deals with the area specified to the Electric Express Train at  Al-

Dabaa.  19  plate  loading tests  were conducted in accordance with the DIN 18134

slandered  specifications.  The  plate  loading  tests  were  conducted  by  Horema

(LTD).    The  relationship  between  the  loading  and  soil  settlement  for  each  test

was obtained and soil strain modulus (Ev) and the modulus of sub-grade reaction

(ks) were determined.
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APPENDIX (A) 



CLIENT TIME START: 6:00 AM

PROJECT TIME FINISH: 9:00 AM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.400.06
0.600.09
0.800.12
0.980.15
1.170.18
1.350.21
1.540.24
1.730.27
1.910.30
1.820.27
1.680.21
1.540.15
1.400.09
1.260.03
1.090.00
1.180.03
1.240.06
1.300.09
1.370.12
1.440.15
1.510.18
1.580.21
1.650.24
1.720.27
1.790.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3026.511
a2 [ mm/(MN2/m4) ] 0.024-0.66

243.689.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.73

Plate Load Tests of Soils
 DIN 18134
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STRESS VERSUS SETTLEMENT 
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double - P.L 21

شركه الحسن
Electric Express Train
Al-dabaa  (454+200) to (454+300) level (-1.5)

PLT-21

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 9:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.280.03
0.460.06
0.650.09
0.840.12
1.030.15
1.220.18
1.360.21
1.560.24
1.730.27
1.920.30
1.830.27
1.690.21
1.550.15
1.410.09
1.270.03
1.110.00
1.180.03
1.250.06
1.320.09
1.390.12
1.460.15
1.530.18
1.600.21
1.670.24
1.740.27
1.840.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.2226.16
a2 [ mm/(MN2/m4) ] 0.536-0.378

236.193.0

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.54

Plate Load Tests of Soils
 DIN 18134
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double - P.L 22

شركه الحسن
Electric Express Train 
Al-dabaa  (454+100)  to (454+200) level (-1.5)

PLT-22

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 3:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.390.06
0.560.09
0.710.12
0.890.15
1.080.18
1.280.21
1.470.24
1.660.27
1.830.30
1.740.27
1.600.21
1.460.15
1.320.09
1.180.03
1.040.00
1.110.03
1.180.06
1.250.09
1.320.12
1.390.15
1.460.18
1.530.21
1.600.24
1.670.27
1.740.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3335.532
a2 [ mm/(MN2/m4) ] 01.53

241.193.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 164.0 MN/m3

Mohamed Issa

2.57

Plate Load Tests of Soils
 DIN 18134
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double - P.L 23

Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+000) to (454+100) level (-1.5)

PLT-23



CLIENT TIME START: 3:00 PM

PROJECT TIME FINISH: 6:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.400.06
0.600.09
0.790.12
0.980.15
1.180.18
1.370.21
1.550.24
1.740.27
1.940.30
1.850.27
1.710.21
1.570.15
1.430.09
1.290.03
1.090.00
1.160.03
1.230.06
1.300.09
1.370.12
1.440.15
1.510.18
1.590.21
1.660.24
1.730.27
1.860.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.0966.483
a2 [ mm/(MN2/m4) ] 1.257-0.281

227.487.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 154.4 MN/m3

Mohamed Issa

2.59

Plate Load Tests of Soils
 DIN 18134
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شركه الحسن
Electric Express Train 
Al-dabaa  (453+900) to (454+000) level (-1.5)

PLT-24

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 6:00 AM

PROJECT TIME FINISH: 9:00 AM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.200.03
0.390.06
0.590.09
0.780.12
0.970.15
1.160.18
1.340.21
1.520.24
1.710.27
1.890.30
1.800.27
1.660.21
1.520.15
1.380.09
1.240.03
1.100.00
1.170.03
1.240.06
1.310.09
1.380.12
1.450.15
1.520.18
1.590.21
1.660.24
1.730.27
1.800.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3336.576
a2 [ mm/(MN2/m4) ] 0-0.974

241.189.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 158.4 MN/m3

Ashraf Hanafy

2.69

Plate Load Tests of Soils
 DIN 18134
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شركه الحسن
Electric Express Train 
Al-dabaa  (453+800)  to (453+900) level (-1.5)

PLT-25

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 9:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.220.03
0.400.06
0.580.09
0.760.12
0.960.15
1.150.18
1.340.21
1.530.24
1.720.27
1.910.30
1.820.27
1.680.21
1.540.15
1.400.09
1.260.03
1.080.00
1.150.03
1.220.06
1.290.09
1.360.12
1.430.15
1.500.18
1.570.21
1.640.24
1.730.27
1.820.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.1636.07
a2 [ mm/(MN2/m4) ] 0.8670.627

232.189.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 157.6 MN/m3

Ashraf Hanafy

2.58

Plate Load Tests of Soils
 DIN 18134
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double - P.L 26

شركه الحسن
Electric Express Train 
Al-dabaa  (453+700) to (453+800) level (-1.5)

PLT-26

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 8:00 AM

PROJECT TIME FINISH: 10:00 AM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.180.03
0.390.06
0.600.09
0.810.12
1.020.15
1.230.18
1.450.21
1.670.24
1.880.27
2.100.30
1.990.27
1.830.21
1.670.15
1.510.09
1.350.03
1.190.00
1.270.03
1.350.06
1.430.09
1.510.12
1.590.15
1.670.18
1.750.21
1.830.24
1.910.27
1.990.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.911
a2 [ mm/(MN2/m4) ] 00.61

210.979.3

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 143.2 MN/m3

Mohamed Issa

2.66

Plate Load Tests of Soils
 DIN 18134
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Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+300)To(454+400)  Level (-1.50)
PLT-28



CLIENT TIME START: 10:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.170.03
0.370.06
0.580.09
0.800.12
1.020.15
1.220.18
1.440.21
1.660.24
1.880.27
2.090.30
1.990.27
1.830.21
1.670.15
1.510.09
1.350.03
1.190.00
1.270.03
1.350.06
1.430.09
1.510.12
1.590.15
1.670.18
1.750.21
1.830.24
1.910.27
1.990.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.967
a2 [ mm/(MN2/m4) ] 00.516

210.979.0

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 144.0 MN/m3

Mohamed Issa

2.67

Plate Load Tests of Soils
 DIN 18134
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double - P.L 29

Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+400)To(454+500)Level (-1.50)
PLT-29



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 2:00 PM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.190.03
0.400.06
0.630.09
0.840.12
1.070.15
1.300.18
1.520.21
1.760.24
1.980.27
2.200.30
2.100.27
1.930.21
1.760.15
1.590.09
1.420.03
1.250.00
1.330.03
1.420.06
1.510.09
1.600.12
1.690.15
1.780.18
1.870.21
1.960.24
2.050.27
2.140.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.9077.229
a2 [ mm/(MN2/m4) ] 0.2460.755

188.775.4

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 136.8 MN/m3

Mohamed Issa

2.50

Plate Load Tests of Soils
 DIN 18134
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double - P.L 30

Ev [ MN/m2  ]  [Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+500)To(454+600)Level (-1.50)
PLT-30



CLIENT TIME START: 2:00 PM

PROJECT TIME FINISH: 4:00 PM

LOCATION DATE 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.220.03
0.420.06
0.630.09
0.830.12
1.050.15
1.250.18
1.460.21
1.670.24
1.890.27
2.110.30
2.010.27
1.850.21
1.680.15
1.520.09
1.360.03
1.200.00
1.280.03
1.360.06
1.440.09
1.520.12
1.600.15
1.680.18
1.760.21
1.840.24
1.920.27
2.000.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.659
a2 [ mm/(MN2/m4) ] 00.981

210.980.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 144.0 MN/m3

Mohamed Issa

2.61

Plate Load Tests of Soils
 DIN 18134

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

S
et

tl
em

en
t,

 m
m

Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 31

Ev [ MN/m2  ]  [Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+600)to(454+700)Level (-1.50)

PLT-31



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 3:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.390.06
0.580.09
0.750.12
0.940.15
1.120.18
1.300.21
1.490.24
1.670.27
1.840.30
1.750.27
1.610.21
1.470.15
1.330.09
1.190.03
1.050.00
1.120.03
1.190.06
1.260.09
1.330.12
1.400.15
1.470.18
1.540.21
1.610.24
1.680.27
1.760.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3336.134
a2 [ mm/(MN2/m4) ] 0-0.271

241.192.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.59

Plate Load Tests of Soils
 DIN 18134
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شركه الحسن
Electric Express Train 
Al-dabaa  (453+600) to (453+700) level (-1.5)

PLT-27

Ev [ MN/m2  ][Mpa]



CLIENT شركه الحسن TIME START: 8:00 AM

PROJECT Electric Express Train TIME FINISH: 10:00 AM

LOCATION Al-dabaa  (454+800) to (454+900) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-32 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.18
0.06 0.38
0.09 0.60
0.12 0.81
0.15 1.03
0.18 1.25
0.21 1.47
0.24 1.70
0.27 1.93
0.30 2.15
0.27 2.05
0.21 1.88
0.15 1.71
0.09 1.54
0.03 1.37
0.00 1.20
0.03 1.29
0.06 1.38
0.09 1.47
0.12 1.56
0.15 1.65
0.18 1.73
0.21 1.81
0.24 1.89
0.27 1.97
0.30 2.05

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.823 3.117
a2 [ mm/(MN2/m4) ] 1.501 -0.95

Ev [ MN/m2 ][Mpa] 77.3 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 139.2 MN/m3

Ashraf Hanafy

2.57

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 10:00 AM

PROJECT Electric Express Train TIME FINISH: 12:00 PM

LOCATION Al-dabaa  (454+900) to (455+000) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-33 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.41
0.09 0.62
0.12 0.85
0.15 1.07
0.18 1.30
0.21 1.53
0.24 1.76
0.27 1.98
0.30 2.21
0.27 2.11
0.21 1.94
0.15 1.77
0.09 1.60
0.03 1.43
0.00 1.26
0.03 1.35
0.06 1.44
0.09 1.53
0.12 1.62
0.15 1.71
0.18 1.79
0.21 1.87
0.24 1.95
0.27 2.03
0.30 2.11

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 7.133 3.117
a2 [ mm/(MN2/m4) ] 1.061 -0.95

Ev [ MN/m2 ][Mpa] 75.5 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 135.2 MN/m3

Ashraf Hanafy

2.63

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 12:00 PM

PROJECT Electric Express Train TIME FINISH: 2:00 PM

LOCATION Al-dabaa  (455+000)  to (455+100) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-34 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.19
0.06 0.39
0.09 0.60
0.12 0.82
0.15 1.05
0.18 1.26
0.21 1.48
0.24 1.71
0.27 1.93
0.30 2.16
0.27 2.06
0.21 1.89
0.15 1.72
0.09 1.55
0.03 1.38
0.00 1.21
0.03 1.30
0.06 1.39
0.09 1.48
0.12 1.57
0.15 1.66
0.18 1.74
0.21 1.82
0.24 1.90
0.27 1.98
0.30 2.06

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.896 3.117
a2 [ mm/(MN2/m4) ] 1.269 -0.95

Ev [ MN/m2 ][Mpa] 77.3 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 138.4 MN/m3

Ashraf Hanafy

2.57

Plate Load Tests of Soils
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CLIENT شركه الحسن TIME START: 2:00 PM

PROJECT Electric Express Train TIME FINISH: 4:00 PM

LOCATION Al-dabaa  (455+100) to (455+200) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-35 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.44
0.09 0.69
0.12 0.94
0.15 1.16
0.18 1.39
0.21 1.63
0.24 1.86
0.27 2.10
0.30 2.33
0.27 2.23
0.21 2.05
0.15 1.87
0.09 1.69
0.03 1.51
0.00 1.33
0.03 1.42
0.06 1.51
0.09 1.60
0.12 1.69
0.15 1.78
0.18 1.87
0.21 1.96
0.24 2.05
0.27 2.14
0.30 2.23

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 8.044 3
a2 [ mm/(MN2/m4) ] -0.641 0

Ev [ MN/m2 ][Mpa] 71.6 187.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 128.0 MN/m3

Ashraf Hanafy

2.62

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 8:00 AM

PROJECT Electric Express Train TIME FINISH: 10:00 AM

LOCATION Al-dabaa  (455+200) to (455+300) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-36 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.43
0.09 0.66
0.12 0.90
0.15 1.14
0.18 1.38
0.21 1.62
0.24 1.86
0.27 2.09
0.30 2.33
0.27 2.24
0.21 2.06
0.15 1.88
0.09 1.70
0.03 1.52
0.00 1.34
0.03 1.44
0.06 1.54
0.09 1.63
0.12 1.72
0.15 1.81
0.18 1.90
0.21 1.99
0.24 2.08
0.27 2.17
0.30 2.25

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 7.684 3.241
a2 [ mm/(MN2/m4) ] 0.622 -0.702

Ev [ MN/m2 ][Mpa] 71.5 185.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 128.8 MN/m3

Mohamed Issa

2.60

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 10:00 AM

PROJECT Electric Express Train TIME FINISH: 12:00 PM

LOCATION Al-dabaa  (455+300) to (455+400) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-37 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.42
0.09 0.63
0.12 0.83
0.15 1.04
0.18 1.25
0.21 1.46
0.24 1.67
0.27 1.88
0.30 2.10
0.27 2.00
0.21 1.83
0.15 1.66
0.09 1.49
0.03 1.32
0.00 1.15
0.03 1.23
0.06 1.31
0.09 1.39
0.12 1.47
0.15 1.55
0.18 1.63
0.21 1.72
0.24 1.81
0.27 1.90
0.30 1.99

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.932 2.531
a2 [ mm/(MN2/m4) ] 0.219 0.868

Ev [ MN/m2 ][Mpa] 80.4 201.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 142.4 MN/m3

Mohamed Issa

2.51

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 12:00 PM

PROJECT Electric Express Train TIME FINISH: 2:00 PM

LOCATION Al-dabaa  (455+400) to (455+500) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-38 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.38
0.09 0.56
0.12 0.75
0.15 0.93
0.18 1.12
0.21 1.30
0.24 1.49
0.27 1.69
0.30 1.89
0.27 1.80
0.21 1.66
0.15 1.52
0.09 1.38
0.03 1.24
0.00 1.10
0.03 1.17
0.06 1.24
0.09 1.31
0.12 1.38
0.15 1.45
0.18 1.52
0.21 1.59
0.24 1.66
0.27 1.72
0.30 1.79

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 5.816 2.381
a2 [ mm/(MN2/m4) ] 1.268 -0.255

Ev [ MN/m2 ][Mpa] 90.8 244.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 159.2 MN/m3

Mohamed Issa

2.69

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 2:00 PM

PROJECT Electric Express Train TIME FINISH: 4:00 PM

LOCATION Al-dabaa  (455+500) to (455+600) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-39 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.42
0.09 0.61
0.12 0.82
0.15 1.02
0.18 1.21
0.21 1.42
0.24 1.60
0.27 1.81
0.30 2.02
0.27 1.93
0.21 1.77
0.15 1.61
0.09 1.45
0.03 1.29
0.00 1.13
0.03 1.20
0.06 1.27
0.09 1.34
0.12 1.41
0.15 1.48
0.18 1.55
0.21 1.62
0.24 1.71
0.27 1.81
0.30 1.89

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.733 2.077
a2 [ mm/(MN2/m4) ] -0.191 1.442

Ev [ MN/m2 ][Mpa] 84.3 224.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 148.0 MN/m3

Mohamed Issa

2.66

Plate Load Tests of Soils
 DIN 18134
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1- INTRODUCTION 

This report has been prepared upon the request of Al-Hassan Company. The 

study deals with the area specified to the Electric Express Train at Al-Dabaa.19 

double repetitive static plate loading tests were conducted in accordance with the 

DIN 18134 slandered specifications.  The plate loading tests were conducted by 

Horema (LTD).  The purpose of these tests is to obtain the relationship between 

the loading and soil settlement due to each load, which can be used to determine 

the soil strain modulus (Ev) and the modulus of sub-grade reaction (ks). 

2- DESCRIPTION OF EXPERIMENTS  

The loading experiments were conducted at certain locations at the route of 

the Electric Express Train at Al-Dabaa.19 plate load tests were carried out on Silty 

SAND with Gravel at wet conditions using a load disc of 75 cm diameter in 

locations identified by the Client.  The plate loading tests were conducted (at-1.05 

m) in accordance with the DIN 18134 slandered specifications. As per code DIN 

18134 apply the load to the soil in cumulative equal increments. The conducted 

stress increment was 0.30 kg/cm2 (0.03 MN/m2)(Mpa).  A gradual applied loading 

up to 3 kg /cm2 (0.30 MN/m2)(Mpa) and the corresponding soil settlement was 

measured per load increment.  Each test was carried out into two loading cycles.  

The first loading cycles consisted of loading and reloading, while the second 

loading cycle consisted of loading only. The results of all tests are shown in 

appendix (A). 

3- ANALYSIS OF RESULTS 

The obtained results showed that the loading and settlement curves did not 

show any shear failure occurred to the wet soil during the test. The settlements 

values corresponding to the final stage of two loading cycles did not exceed 1/10 

of the load diameter.  The strain modulus (Ev) and the modulus of sub-grade 

reaction (ks) for the conducted tests are shown in appendices (A).  In order to 
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evaluated the obtained results of the repetitive plate loading tests, the following 

target values were considered: 

The following table shows a summary of the obtained results: 

PL

T 

No

. 

 

 

Ev1 

(MN/m2) 

(Mpa) 

Ev2 

(MN/m2) 

(Mpa) 

Ev2/Ev1 
Sub-Grade Reaction 

ks (MN/m3) 

 454+200 to 454+300   89.1 243.6 2.73 156.8 

 454+100 to 454+200 93 236.1 2.54 156.8 

 454+000 to 454+100 93.9 241.1 2.57 164 

 453+900 to 454+00 87.9 227.4 2.59 154.4 

 453+800 to 453+900 89.5 241.1 2.69 158.4 

 453+700 to 453+800 89.9 232.1 2.58 157.6 

 453+600 to 453+700 92.9 241.1 2.59 156.8 

 454+300 to 454+400 79.3 210.9 2.66 143.2 

 454+400 to 454+500 79 210.9 2.67 144 

 454+500 to 454+600 75.4 188.7 2.5 136.8 

 454+600 to 454+700 80.9 210.9 2.61 144 

 454+800 to 454+900 77.3 198.6 2.57 139.2 

 454+900 to 455+000 75.5 198.6 2.63 135.2 

 455+000 to 455+100 77.3 198.6 2.57 138.4 

 455+100 to 455+200 71.6 187.5 2.62 128 

 455+200 to 455+300 71.5 185.6 2.6 128.8 

 455+300 to 455+400 80.4 201.5 2.51 142.4 

 455+400 to 455+500 90.8 244.1 2.69 159.2 

 455+500 to 455+600 84.3 224.1 2.66 148 

Minimum 71.50 185.60 2.50 128.00 

Average 83.13 216.97 2.61 146.95 
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4-  CONCLUSIONS

  This report deals with the area specified to the Electric Express Train at  Al-

Dabaa.  19  plate  loading tests  were conducted in accordance with the DIN 18134

slandered  specifications.  The  plate  loading  tests  were  conducted  by  Horema

(LTD).    The  relationship  between  the  loading  and  soil  settlement  for  each  test

was obtained and soil strain modulus (Ev) and the modulus of sub-grade reaction

(ks) were determined.
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APPENDIX (A) 



CLIENT TIME START: 6:00 AM

PROJECT TIME FINISH: 9:00 AM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.400.06
0.600.09
0.800.12
0.980.15
1.170.18
1.350.21
1.540.24
1.730.27
1.910.30
1.820.27
1.680.21
1.540.15
1.400.09
1.260.03
1.090.00
1.180.03
1.240.06
1.300.09
1.370.12
1.440.15
1.510.18
1.580.21
1.650.24
1.720.27
1.790.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3026.511
a2 [ mm/(MN2/m4) ] 0.024-0.66

243.689.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.73

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 21

شركه الحسن
Electric Express Train
Al-dabaa  (454+200) to (454+300) level (-1.5)

PLT-21

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 9:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.280.03
0.460.06
0.650.09
0.840.12
1.030.15
1.220.18
1.360.21
1.560.24
1.730.27
1.920.30
1.830.27
1.690.21
1.550.15
1.410.09
1.270.03
1.110.00
1.180.03
1.250.06
1.320.09
1.390.12
1.460.15
1.530.18
1.600.21
1.670.24
1.740.27
1.840.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.2226.16
a2 [ mm/(MN2/m4) ] 0.536-0.378

236.193.0

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.54

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 22

شركه الحسن
Electric Express Train 
Al-dabaa  (454+100)  to (454+200) level (-1.5)

PLT-22

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 3:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.390.06
0.560.09
0.710.12
0.890.15
1.080.18
1.280.21
1.470.24
1.660.27
1.830.30
1.740.27
1.600.21
1.460.15
1.320.09
1.180.03
1.040.00
1.110.03
1.180.06
1.250.09
1.320.12
1.390.15
1.460.18
1.530.21
1.600.24
1.670.27
1.740.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3335.532
a2 [ mm/(MN2/m4) ] 01.53

241.193.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 164.0 MN/m3

Mohamed Issa

2.57

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 23

Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+000) to (454+100) level (-1.5)

PLT-23



CLIENT TIME START: 3:00 PM

PROJECT TIME FINISH: 6:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.400.06
0.600.09
0.790.12
0.980.15
1.180.18
1.370.21
1.550.24
1.740.27
1.940.30
1.850.27
1.710.21
1.570.15
1.430.09
1.290.03
1.090.00
1.160.03
1.230.06
1.300.09
1.370.12
1.440.15
1.510.18
1.590.21
1.660.24
1.730.27
1.860.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.0966.483
a2 [ mm/(MN2/m4) ] 1.257-0.281

227.487.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 154.4 MN/m3

Mohamed Issa

2.59

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 24

شركه الحسن
Electric Express Train 
Al-dabaa  (453+900) to (454+000) level (-1.5)

PLT-24

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 6:00 AM

PROJECT TIME FINISH: 9:00 AM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.200.03
0.390.06
0.590.09
0.780.12
0.970.15
1.160.18
1.340.21
1.520.24
1.710.27
1.890.30
1.800.27
1.660.21
1.520.15
1.380.09
1.240.03
1.100.00
1.170.03
1.240.06
1.310.09
1.380.12
1.450.15
1.520.18
1.590.21
1.660.24
1.730.27
1.800.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3336.576
a2 [ mm/(MN2/m4) ] 0-0.974

241.189.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 158.4 MN/m3

Ashraf Hanafy

2.69

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 25

شركه الحسن
Electric Express Train 
Al-dabaa  (453+800)  to (453+900) level (-1.5)

PLT-25

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 9:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.220.03
0.400.06
0.580.09
0.760.12
0.960.15
1.150.18
1.340.21
1.530.24
1.720.27
1.910.30
1.820.27
1.680.21
1.540.15
1.400.09
1.260.03
1.080.00
1.150.03
1.220.06
1.290.09
1.360.12
1.430.15
1.500.18
1.570.21
1.640.24
1.730.27
1.820.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.1636.07
a2 [ mm/(MN2/m4) ] 0.8670.627

232.189.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 157.6 MN/m3

Ashraf Hanafy

2.58

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 26

شركه الحسن
Electric Express Train 
Al-dabaa  (453+700) to (453+800) level (-1.5)

PLT-26

Ev [ MN/m2  ][Mpa]



CLIENT TIME START: 8:00 AM

PROJECT TIME FINISH: 10:00 AM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.180.03
0.390.06
0.600.09
0.810.12
1.020.15
1.230.18
1.450.21
1.670.24
1.880.27
2.100.30
1.990.27
1.830.21
1.670.15
1.510.09
1.350.03
1.190.00
1.270.03
1.350.06
1.430.09
1.510.12
1.590.15
1.670.18
1.750.21
1.830.24
1.910.27
1.990.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.911
a2 [ mm/(MN2/m4) ] 00.61

210.979.3

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 143.2 MN/m3

Mohamed Issa

2.66

Plate Load Tests of Soils
 DIN 18134

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

2.20

0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36

S
et

tl
em

en
t,

 m
m

Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 28

Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+300)To(454+400)  Level (-1.50)
PLT-28



CLIENT TIME START: 10:00 AM

PROJECT TIME FINISH: 12:00 PM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.170.03
0.370.06
0.580.09
0.800.12
1.020.15
1.220.18
1.440.21
1.660.24
1.880.27
2.090.30
1.990.27
1.830.21
1.670.15
1.510.09
1.350.03
1.190.00
1.270.03
1.350.06
1.430.09
1.510.12
1.590.15
1.670.18
1.750.21
1.830.24
1.910.27
1.990.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.967
a2 [ mm/(MN2/m4) ] 00.516

210.979.0

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 144.0 MN/m3

Mohamed Issa

2.67

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 29

Ev [ MN/m2  ][Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+400)To(454+500)Level (-1.50)
PLT-29



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 2:00 PM

DATELOCATION 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.190.03
0.400.06
0.630.09
0.840.12
1.070.15
1.300.18
1.520.21
1.760.24
1.980.27
2.200.30
2.100.27
1.930.21
1.760.15
1.590.09
1.420.03
1.250.00
1.330.03
1.420.06
1.510.09
1.600.12
1.690.15
1.780.18
1.870.21
1.960.24
2.050.27
2.140.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.9077.229
a2 [ mm/(MN2/m4) ] 0.2460.755

188.775.4

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 136.8 MN/m3

Mohamed Issa

2.50

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 30

Ev [ MN/m2  ]  [Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+500)To(454+600)Level (-1.50)
PLT-30



CLIENT TIME START: 2:00 PM

PROJECT TIME FINISH: 4:00 PM

LOCATION DATE 12-Mar-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.220.03
0.420.06
0.630.09
0.830.12
1.050.15
1.250.18
1.460.21
1.670.24
1.890.27
2.110.30
2.010.27
1.850.21
1.680.15
1.520.09
1.360.03
1.200.00
1.280.03
1.360.06
1.440.09
1.520.12
1.600.15
1.680.18
1.760.21
1.840.24
1.920.27
2.000.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.6676.659
a2 [ mm/(MN2/m4) ] 00.981

210.980.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 144.0 MN/m3

Mohamed Issa

2.61

Plate Load Tests of Soils
 DIN 18134
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STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 31

Ev [ MN/m2  ]  [Mpa]

شركه الحسن
Electric Express Train
Al-dabaa  (454+600)to(454+700)Level (-1.50)

PLT-31



CLIENT TIME START: 12:00 PM

PROJECT TIME FINISH: 3:00 PM

DATELOCATION 11-Jan-23

PLATE LOAD NO. TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

Silty SAND with gravelTYPE OF SOIL **	Note	:	Soil	is	Wet
SettlementStress

MN/m2
mm

0.000.00
0.210.03
0.390.06
0.580.09
0.750.12
0.940.15
1.120.18
1.300.21
1.490.24
1.670.27
1.840.30
1.750.27
1.610.21
1.470.15
1.330.09
1.190.03
1.050.00
1.120.03
1.190.06
1.260.09
1.330.12
1.400.15
1.470.18
1.540.21
1.610.24
1.680.27
1.760.30

STRAIN MODULUS, Ev

2 st loading1 st loading
0max 0.300.30
a1 [ mm/(MN/m2) ] 2.3336.134
a2 [ mm/(MN2/m4) ] 0-0.271

241.192.9

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 156.8 MN/m3

Mohamed Issa

2.59

Plate Load Tests of Soils
 DIN 18134
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STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 27

شركه الحسن
Electric Express Train 
Al-dabaa  (453+600) to (453+700) level (-1.5)

PLT-27

Ev [ MN/m2  ][Mpa]



CLIENT شركه الحسن TIME START: 8:00 AM

PROJECT Electric Express Train TIME FINISH: 10:00 AM

LOCATION Al-dabaa  (454+800) to (454+900) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-32 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.18
0.06 0.38
0.09 0.60
0.12 0.81
0.15 1.03
0.18 1.25
0.21 1.47
0.24 1.70
0.27 1.93
0.30 2.15
0.27 2.05
0.21 1.88
0.15 1.71
0.09 1.54
0.03 1.37
0.00 1.20
0.03 1.29
0.06 1.38
0.09 1.47
0.12 1.56
0.15 1.65
0.18 1.73
0.21 1.81
0.24 1.89
0.27 1.97
0.30 2.05

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.823 3.117
a2 [ mm/(MN2/m4) ] 1.501 -0.95

Ev [ MN/m2 ][Mpa] 77.3 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 139.2 MN/m3

Ashraf Hanafy

2.57

Plate Load Tests of Soils
 DIN 18134
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STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 32



CLIENT شركه الحسن TIME START: 10:00 AM

PROJECT Electric Express Train TIME FINISH: 12:00 PM

LOCATION Al-dabaa  (454+900) to (455+000) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-33 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.41
0.09 0.62
0.12 0.85
0.15 1.07
0.18 1.30
0.21 1.53
0.24 1.76
0.27 1.98
0.30 2.21
0.27 2.11
0.21 1.94
0.15 1.77
0.09 1.60
0.03 1.43
0.00 1.26
0.03 1.35
0.06 1.44
0.09 1.53
0.12 1.62
0.15 1.71
0.18 1.79
0.21 1.87
0.24 1.95
0.27 2.03
0.30 2.11

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 7.133 3.117
a2 [ mm/(MN2/m4) ] 1.061 -0.95

Ev [ MN/m2 ][Mpa] 75.5 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 135.2 MN/m3

Ashraf Hanafy

2.63

Plate Load Tests of Soils
 DIN 18134
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Stress, MN/m2

STRESS VERSUS SETTLEMENT 
RELATIONSHIP CURVE

double - P.L 33



CLIENT شركه الحسن TIME START: 12:00 PM

PROJECT Electric Express Train TIME FINISH: 2:00 PM

LOCATION Al-dabaa  (455+000)  to (455+100) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-34 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.19
0.06 0.39
0.09 0.60
0.12 0.82
0.15 1.05
0.18 1.26
0.21 1.48
0.24 1.71
0.27 1.93
0.30 2.16
0.27 2.06
0.21 1.89
0.15 1.72
0.09 1.55
0.03 1.38
0.00 1.21
0.03 1.30
0.06 1.39
0.09 1.48
0.12 1.57
0.15 1.66
0.18 1.74
0.21 1.82
0.24 1.90
0.27 1.98
0.30 2.06

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.896 3.117
a2 [ mm/(MN2/m4) ] 1.269 -0.95

Ev [ MN/m2 ][Mpa] 77.3 198.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 138.4 MN/m3

Ashraf Hanafy

2.57

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 2:00 PM

PROJECT Electric Express Train TIME FINISH: 4:00 PM

LOCATION Al-dabaa  (455+100) to (455+200) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-35 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.44
0.09 0.69
0.12 0.94
0.15 1.16
0.18 1.39
0.21 1.63
0.24 1.86
0.27 2.10
0.30 2.33
0.27 2.23
0.21 2.05
0.15 1.87
0.09 1.69
0.03 1.51
0.00 1.33
0.03 1.42
0.06 1.51
0.09 1.60
0.12 1.69
0.15 1.78
0.18 1.87
0.21 1.96
0.24 2.05
0.27 2.14
0.30 2.23

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 8.044 3
a2 [ mm/(MN2/m4) ] -0.641 0

Ev [ MN/m2 ][Mpa] 71.6 187.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 128.0 MN/m3

Ashraf Hanafy

2.62

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 8:00 AM

PROJECT Electric Express Train TIME FINISH: 10:00 AM

LOCATION Al-dabaa  (455+200) to (455+300) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-36 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.43
0.09 0.66
0.12 0.90
0.15 1.14
0.18 1.38
0.21 1.62
0.24 1.86
0.27 2.09
0.30 2.33
0.27 2.24
0.21 2.06
0.15 1.88
0.09 1.70
0.03 1.52
0.00 1.34
0.03 1.44
0.06 1.54
0.09 1.63
0.12 1.72
0.15 1.81
0.18 1.90
0.21 1.99
0.24 2.08
0.27 2.17
0.30 2.25

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 7.684 3.241
a2 [ mm/(MN2/m4) ] 0.622 -0.702

Ev [ MN/m2 ][Mpa] 71.5 185.6

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 128.8 MN/m3

Mohamed Issa

2.60

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 10:00 AM

PROJECT Electric Express Train TIME FINISH: 12:00 PM

LOCATION Al-dabaa  (455+300) to (455+400) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-37 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.42
0.09 0.63
0.12 0.83
0.15 1.04
0.18 1.25
0.21 1.46
0.24 1.67
0.27 1.88
0.30 2.10
0.27 2.00
0.21 1.83
0.15 1.66
0.09 1.49
0.03 1.32
0.00 1.15
0.03 1.23
0.06 1.31
0.09 1.39
0.12 1.47
0.15 1.55
0.18 1.63
0.21 1.72
0.24 1.81
0.27 1.90
0.30 1.99

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.932 2.531
a2 [ mm/(MN2/m4) ] 0.219 0.868

Ev [ MN/m2 ][Mpa] 80.4 201.5

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 142.4 MN/m3

Mohamed Issa

2.51

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 12:00 PM

PROJECT Electric Express Train TIME FINISH: 2:00 PM

LOCATION Al-dabaa  (455+400) to (455+500) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-38 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.20
0.06 0.38
0.09 0.56
0.12 0.75
0.15 0.93
0.18 1.12
0.21 1.30
0.24 1.49
0.27 1.69
0.30 1.89
0.27 1.80
0.21 1.66
0.15 1.52
0.09 1.38
0.03 1.24
0.00 1.10
0.03 1.17
0.06 1.24
0.09 1.31
0.12 1.38
0.15 1.45
0.18 1.52
0.21 1.59
0.24 1.66
0.27 1.72
0.30 1.79

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 5.816 2.381
a2 [ mm/(MN2/m4) ] 1.268 -0.255

Ev [ MN/m2 ][Mpa] 90.8 244.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 159.2 MN/m3

Mohamed Issa

2.69

Plate Load Tests of Soils
 DIN 18134
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CLIENT شركه الحسن TIME START: 2:00 PM

PROJECT Electric Express Train TIME FINISH: 4:00 PM

LOCATION Al-dabaa  (455+500) to (455+600) level (-1.50)       DATE 30-Mar-23

PLATE LOAD NO. PLT-39 TESTED BY :

PLATE DIAMETER ( cm) 75.00 LAB. REF. 11031

TYPE OF SOIL Silty SAND with gravel **	Note	:	Soil	is	Wet
Stress Settlement 

MN/m2
mm

0.00 0.00
0.03 0.21
0.06 0.42
0.09 0.61
0.12 0.82
0.15 1.02
0.18 1.21
0.21 1.42
0.24 1.60
0.27 1.81
0.30 2.02
0.27 1.93
0.21 1.77
0.15 1.61
0.09 1.45
0.03 1.29
0.00 1.13
0.03 1.20
0.06 1.27
0.09 1.34
0.12 1.41
0.15 1.48
0.18 1.55
0.21 1.62
0.24 1.71
0.27 1.81
0.30 1.89

STRAIN MODULUS, Ev

1 st loading 2 st loading
0max 0.30 0.30
a1 [ mm/(MN/m2) ] 6.733 2.077
a2 [ mm/(MN2/m4) ] -0.191 1.442

Ev [ MN/m2 ][Mpa] 84.3 224.1

Ev2/Ev1

MODULUS OF SUB-GRADE REACTION, Ks

ks = s 148.0 MN/m3

Mohamed Issa

2.66

Plate Load Tests of Soils
 DIN 18134
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