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HEQUEST vy shawis oz w) = el — L
Contractor Company |ELALAMIA COMPANY FOR GENFRAL CONTRACTING Designer Company (KX} Lrgineering Comaring D%er
Name slgn Date/5Serial Number Time
Issued by Contractor mfo3/i024
Eng. Mohamed omar é’{/b_ T IBLALV] 10:00
a a [ i] ] L i el (]
Received by GARD .
CONSULTANT g A W ,2044{ cc 156 EwW cs 0 3 24 10 o
51 1a 521 Dite 53 Ep IOCX Mot
: Stallon Reference Depot Reference For Kllometer point onby STart Km b used
Work Actlvity
Sub Element af Actlvity
Description of Materlals SUBBALLAST Total Quantity [ S000 m”)
Location to be Used From Station (356+580) to Station (358+000)
Sample only Yes Materials Type Fill layers
Supplier Name MAKKAH Data Sheet provided Yes attached
EARTHWORK SPECIFICATIONS & TESTING REPORT |CG21-
Reference in BoQ Specification 41.2) VERSION 2 BY CIVECON GROUP
Prequalification reference Test Samples Results
Reference Photos No/Yes Other
Comments by: Eng. [K.K) Comments by: Eng. Alaa Abd-Allatif (ER)
1-Quality test Result By third party lab (GARE LAB) ks Approved. y AR 1-All tests were carried-out by third party lab [GARB LAB)

.H_*]I..ij /3 V)

2-This Sample mmlnuqm& (J"‘ ..hi-"" (L} )..J- -"'" 2-Results report attached and acceptable with the project specifications.

3-Final approval is subject to above mentioned comments.

APPROVAL STATUS

Organisation Name Sign Date A-AWC-R

Contractor Eng. s& A
aa/ac® KK M { ,q

[caree* Eng. Margrit
Employers Representative Eng. Alaa Abd-Allatif R J I 9.. 3 - BDM /q l/\-k:'
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___CEL

Consulting Engineering Bureau & Laboratories
Aswligh O HLEZLY | Jalas 05

Company Name : < skl adal) 45,40

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Sub ballast
Location : St. 356+580 to 358+000

Delivery Date  : 10/03/2024
Reporting Date : 17/03/2024
Reporting No.  : 001

ACID-SOLUBLE CHLORIDE AND SULFATE IN SOIL SAMPLE

Test Results
Total acid soluble chloride % 0.0167
Total acid soluble Sulfate % 0.0252
Organic impurities % Nil

CEL
fturg, o gbhidal ol wSe
J.dﬂ."ﬂ H!J‘.I-\-‘r"-ﬂ

219.991.537 :w}'#ﬂ'ﬂj
Sup gEvanped

Kw#-ﬂ' Solaw?

_ D ML fa0)
s -l-,-.--ﬂf PIE Y mall s
B oS L [ FRw S [N % ¥ [N

: &
e NI A Y
YIS AF - TYPIVIPY o Sl + Gpduld
www.cel-egypt.com

3 El Malek El Afdal Street

Zamalek, Cairo,

Tel.& Fax : 27367231 - 27363093

ACCREDITED
Tesiing Laborsbary

g CamScanner
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APPROVAL @ o B a0 et assar sm -
T e e el e R ShEN
Contractor Company |ELALAMIA COMPANY FOR GENERAL CONTRACTING Iﬂullmr Company LX) Engineering Consulting Dffice
Name Shgn Date/Serial Number Time
lssued by Contractor 3 r_g_ 04/02/2024 _
Eng. Mohamed omar T araen 10:00
a a oo MM w WM bk
ecpbrusi oy G | g it MA
COMSULTANT 356 Ew 4 5 2 24 10 o
5110521 Dito 33 Kp JOCX Note
Statlon Reference Depot Reference For Klometer polnt only Stan Kim |y used
Work Activity

Sub Element ol Acthvity

2-This Sample Representive :AJ&:

(Jaaid W /a.1)
;_*.._.....ll;"r'-tjﬁ:-“ J"-'-""z

Description of Materials SUBBALLAST Total Quantity [ 5000 m?*)
Location to be Used From Station (356+580) to Station (358+000)
Sample only Yes Materials Type Fill layers
Supplier Name MAKKAH Data Sheet provided Yes attached
Reference in BoQ Specification msfmﬁr;ﬁm il
Prequalification reference Test Samples Results
Reference Photos No/fYes Other
Comments by: Eng.  [K.K) Comments by: Eng. Alas Abd-Allatif (ER)
uny s Bt B S abarstry s Asroved: i [ WA S e LA N
#?'“H“ &) s 3 1

2-Results report attached and acceptable with the project specifications.

= . e LR By
Uﬂ_)-—J‘ u.?""f)'.és'“ 3 i I 3-For information only
T gl
4-Final approval is subject to above mentioned comments.
APPROVAL STATUS

Organisation Name Sign Date A-AWC-R
Contractor Eng. PT—L A
aaac * KK %
GARB** Eng. Margrit
Employers Representative Eng. Alaa Abd-Allatif 4 :H ! 5_2, 252({ A L.L.k-
L] MW ——

L mmlﬂrlﬂu: Cubvert only
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-.._I. ._-"‘:"_.T o
o ELALAMIN FROM ST 356+580 TO ST 3584000
CLECTRICAL gXxPRESS TRAIN FROM BORG ELARAB T ]
ALALAMIA Date of test! o5/02/2024
356+580 To 358+000 art Request NO 581
1996 | lem} Total weight of sample | 1oo00 gm) |
500 {gm)
s Acc. Welght reained Percent of percent of passing
Sieve ﬂl;"d‘] e weight retained (gm)  (gm) ratained (%) %)
2 50 0 0.0 0.00 100.00
'-______————'_'____————'_'__-———'__
1.5 37.5 286 286.0 2 86 97.14
1 25 1250 1536.0 15.36 84.64
3/4 19 1523 3059.0 10.59 §9.41
1/2 1.5 1332 4391.0 43.91 56.09 |
38 9.5 1875 6266.0 62.66 37.34
NO. 4 a4.7% 1738 8004.0 80.04 19.96
NO. 200 0.075 115 9640.7 96.41 3.59
: e
l_ GRAVEL SAND
|
coarse fine oM. kil . SILT + CLAY
£ S == - =
§ FEEE = .1 Uise 2 o .
'g ag =l =t = [y | i | =%
§ i i & rHe s
10 \-._______‘ | s i i
0 v | ¥ N
100 E
= o ] 2 k 018
£ £ Diameter (mm) % e 0.0
Company engineer :
/_/—-b Consultant Er.'.""“r . %
i { ‘{ L g

"l-h':‘;"'“' - J & 'y
-ﬁf—r#—j‘;r H--J-':J"_}J.L-"'
__j ‘_.......l! - Hj--l'l 1 - ar
L et pllasdy
e &i.]_.".- I Ej;?""""
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Electrical Express Train From Borg Alarab to Alamein
From Statlon 356+580 To Station 358+000

Laboratory Compaction Characteristics (Proctor) of Soil Sample

ASTM D 1557 - Melhod "C* 6 in. molkd, 5 equal layers, each compacied by 56 blows
Using 10 Ibf, rammer dropped from 18 in. hight, Producing & compactive effort of 56000 -bAT

sampling Dale :5/2/2024 Testing Date : 06/02/2024
" Source of o SUBBALLAST
i A-1-A

Classification, according to AASHTO M145

Weight of PROCTOR Mould, gm 6522 Velume of FROCTOR Mould, cm’ 214EJ
Point No. 1 2 3 4 5
Weight of Soil + Mould, gm 1208 | 11,750 | 11,640 | 11510 | 11.356
Wit Density, gm/cm’ 2223 2434 | 2383 | 2322 | 2250
Weight of Wet Soil Portion, gm 150.0 150.0 150.0 150.0 150.0
Weight after Drying, gm 144.0 140.4 137.4 135.6 134.1
Moisture Content, % 4.0 6.4 8.4 9.6 10.6
Dry Density, gm/cm’ 2137 | 2287 | 2198 | 2.119 | 2.035
——— %
I 1
PR - e |
o 220 '
-S-_ 210
& 200
= 190
5 40
o
Di." 1.70 ;
1.60 i
L 3.0 40 50 8.0 7.0 8.0 8.0 10.0 1.0 12.0
Moisturs Content , %
* o
Max. Dry Density = 2.287 gm.flem® Optimum Molsture Content = 6.4%
CONSULTANT COMMENTS

A.C Lab contractor Eng.:-
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S MATERIAL KK ksl
APPROVAL s L P T P - - _ =
REQUEST R s | ™ S e e T
Contractor Company |ELALAMLA COMPANY FOR GENERAL CONTRACTING Designer Company ]MMM Ofey
Name Slgn Date/Serial Number Time
Issued by Contractor 03/03/2024 :
Eng. Mohamed omar Wh. e 10:00
Recelved by GARB g 2 o - o = .
CONSULTANT g Sl ? s 356 EW [=] 10 3 24 10 o
oly
Sito sl Dite 53 Kp KEX Mote
Statbon Reference Depot Reference For Klomater padnt ondy Start Em b used
Work Activity
Sush Element of Activity
Description of Materials SUBBALLAST Total Quantity ( 10000 m”)
Location to be Used From Station {356+580) to Station (358+000)
Sample only Yes Materials Type Fill layers
Supplier Name MAKKAH Data Sheet provided Yes attached
4 |EARTHWORK SPECRFICATIONS & TESTING REPORT [CG21-
Reference in BoQ Specification 41.2] VERSION 2 BY CIVECON GROUP
Prequalification reference Test Samples Results
Reference Photos Mo/Yes Other
Comments by: Eng. [KX) Comments by: Eng. Alaa Abd-Allatif (ER)
1-Cuality test Result By third party lsb [GARE LAB] s Approved. 1 — 1-All tests were carried-out by third party lab (GARB LAB)
e
,p..w 705 154
1-This wwm[mw \ J.J 2-Results report attached and acceptable with the project specifications.
J' 7 "—"‘
3-Final approval is subject to above mentioned comments.
\ .;""" ’fg \ "c, o sl
’..J c.ﬂ-’
APPROVAL STATUS
Organisation Name Sign |Datu A-AWC-R
Contractor |Ere- ML“ A
anac* KK 1{ .
| Jhald Uy R
GARB** Eng. Margrit
Employers Representative |En.¢,.!.lu Abd-Allatit ’r' \é‘ﬂ‘f " o). 5 - 35'2, U ANL
. Desgrer

L1 mmqmcmm
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Company Name

'ANY FOR GENERAL CONTRACTING 'I:lul'nn‘ Company

==
___CEL___

Consulting Engineering Bureau & Laboratories
Awdigh O HLESLY ) Jalas LOSa

¢ S ghiall Lpallalt 45,80

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

Location : St. 356+580 to 358+000

Delivery Date : 10/03/2024

Reporting Date : 17/03/2024

Reporting No. : 002

ACID-SOLUBLE CHLORIDE AND SULFATE IN SOIL SAMPLE

Test Results
Total acid soluble chloride % 0.0172
Total acid soluble Sulfate % 0.0258

Organic impurities %

Nil

E"w-zﬁ&&m
dutaad! Oyl
219-991-537 § L pll il gy
Ll S SlEET Sl

3 El Malek EI Afdal Street
Zamalek, Calro.
Tel.& Fax : 27367231 - 27363093

BT P L (P T TR S o
paLal - e 3

TYPAPAT - TYPIVITY & uSTh 4 Gpduld

www.cel-egypt.com
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RATERIAL KK p— “ g
APPROVAL 1 e N T bl g o5l S —“"'"___ )
REQUEST L e - e (GARS A0 A e Y —
Contractor Company |ELALAMIA COMPANY FOR GENERAL CONTRACTING Designer Company (LK) Engmeering Commulting O xe
Hame Sign Date/Serial Number Time
Issued by Contractor " d T-__L" 0401/ 2024
|Eng. Mohamed amar et 10:00
Recetved by GARB B = = = h = =
CONSULTANT Eng. KX M M % 358 W s 5 2 14 10 ]
51 to 521 Dl 53 Kp LLX Note
Station Reference Depot Relermes For Ellometer point ondy Start Km b used
Work Acthty
I Sub Flement of Acthity
¥ Description of Materials SUBBALLAST Total Quantity ([ 10000 m’)
- Location to be Used From Station (356+580) to Station 358+000)
- sample only Yes Materials Type Fill layers
Supplier Name MAKEAH Data Sheet provided Yes attached
EARTHWORK SPECIFICATIONS & TESTING REPOAT (CG21-
Reference in BoQ Specification 1.3) VERSION 2 BY CIVECON GROUP
Prequalification reference Test Samples Results
Reference Photos No/fYes Other

Comments by: Eng. [K.K)

1-Ciuality test Result By Site Laboratory Is Approved.

2-This Sample Representive | 5000 m3 | only.
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Comments by: Eng. Alaa Abd-Allatif (ER)

1-All tests were carried-out by material engineer for both contractor and
GARB Consultant.

2-Results report artached and acceptable with the project specifications.

3-For information only
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K ’u;-#‘“ g 4-Final approval is subject to above mentioned comments.
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Contractor |Eng. k;—L A
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GARB** Eng. Margrit
Employers Representative Eng. Alaa Abd-Allatif w 5"_'_, Q. 20 24 A wC
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ELECTRICAL EXPRESS TRAIN FROM BORG ELARAB TO ELALAMIN FROM ST 356+580 TO 5T 358+000
Company: ALALAMIA Date of test: 05/02/1024
Station: 356+580 To 358000 ar Request NO 582
weight of Pass#d 1964 lgm) Tatal weight of sample | 10000 {gm)
Fine welght: 500 lgm)
Sieve Size Sheve Shre Acc. Welght realned Percent of Percent of passing
finch) Ry, | N {gm retained (%) %)
2 50 0 0.0 0.00 100.00
15 375 286 286.0 2.86 87.14
1 15 1280 1576.0 15.76 84.24
3/a 19 1620 3096.0 30.96 69,04
12 125 1332 4428.0 44.28 5§5.72
/8 9.5 1870 6298.0 62.98 3T.02
NO. 4 4.75 1738 B036.0 B80.38 19.64
NO. 10 2 187 B652.T B86.53 13,47
NO. 40 0.425 138 9194.8 81.85 8.05
NO. 200 0.075 119 9662.2 96.62 .38
GRAVEL SAND
SILT & CLAY
coarse Fire fopee rmedium fine
i el Eemeer § & & 3 EHERRER 556 AR % 375
£
8 1123
3 S [ z 10| .05
5 - =0 S B B P il S
g e o — pe e e — - —
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Electrical Express Train From Borg Alarab to Alamein
From Station 356+580 To Station 358+000

Laboratory Compaction Characteristics (Proctor) of Soil Sample

ASTM D 1557 - Method "C" 6 in. mold, 5 equal layers, each compacted by 56 blows
Using 10 Ibf. rammer dropped from 18 in. hight, Producing a compactive effort of 56000 Aol

Saurce of Soil SUBBALLAST
F Classdfication, according to AASHTO M145 A-1-A
Weight of PROCTOR Mould, gm 6522 | Volume of PROCTOR Mould, cm’ | 2148
Point No. 1 2 3 4 5
¥Weight of Soil + Mould, gm 11,255 11,715 11,640 11,520 | 11,346
Wet Density, gmicm’ 2.203 2418 2.383 2327 2.246
Weight of Wet Soil Portion, gm 150.0 150.0 150.0 150.0 150.0
Weight after Drying. gm 144.0 140.4 1374 135.6 134.1
Moisture Conltent, % 4.0 6.4 84 9.6 10.6
Dry Density, gm/cm’ 2.119 2272 | 2198 | 2123 | 2.031
7 ™y
Sl S :’--‘_-__E.‘i-.—_._
o 220 : .
-E_ 2.10 : \\'
E 1
& 200 :
E‘ 1.90 !
]
o] 1.80 E
=
&5 1.70 I
1.60 i
1.50 ¥
a0 40 50 8.0 7.0 8.0 9.0 10.0 11.0 12.0
Moisture Content , %
. >
Max. Dry Density = 2212 gmJem® Optimum Maisture Content = 6.4%
CONSULTANT COMMENTS
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o
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Contractor Company |ELALAMIA COMPANY FOR GENERAL CONTRACTING Designer Company I"-'l"“'"""!‘""*-ﬂ"
Name Sign Date/Serial Number Time
Issued by Contractor ||\ K—'\ b i Lo 10:00
| am-5B3-REVL)
Received by GARE ' Eng. KK o L = - - — = = =
CONSULTANT ; WG‘! d M 356 EW 3 10 3 24 10 0
$110521 Dito 53 Kp 10LX Note
Sunthon Reference Depot Relerence For Kllamater polnt only Start Km b used
Work Acthity
Sub Flement of Activity
Description of Materials SUBBALLAST Total Quantity { 15000 m")
Location to be Used From Station (356+580) to Station (358+000)
Sample only Yes Materials Type Fill layers
Supplier Name MAKKAH Data Sheet provided Yes attached
e EARTHWORK SPECIFICATIONS B TESTING REPORT [CG21-
Reference in BoQ Specification 41.7) VERSION 2 BY CIVECON GROUP
Prequalification reference Test Samples Results
Reference Photos No/Yes Other
Comments by E (K.K). e Comments by: Eng. Alaa Abd-Allatif (ER)
4 ..;.-uf‘-l-l.le',l,:,'-'_;l-..wfh . .

%

1-ualty test Result By third party lab (GARS LAB) is Approvfd by LD A5 /3 1
u.&._-,.:-l-_n_....t*f,::tj;..l‘.lﬂ.

2-This Sample Representive (5000 m3 ) ol =ad | (9 10 31 Hladdy (f 4
EWIE S T | Sl

-

1-All tests were carded-out by third party lab (GARB LAB)
ﬁ:mm report attached and acceptable with the project specifications.

3-Final approval is subject to above mentioned comments.

Organisation Name Sign Ium A-AWC-R
Contractor Eng. ,.-f—h A
aajac* KK }(J’ d fé MI. ﬂ-
GARB** Eng. Margrit '
Employers Representative Eng. Alas Abd-Allatif ﬂ, ‘&)“; ,g_ 3_ 201[{ AUJ c
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__CEL

Consulting Englneering Bureau & Laboratories
Asundigh O yLAGLY Jalae OSa

Company Name : <V yliall Lualal) 45,50

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Sub ballast
Location : St. 356+580 to 358+000

Delivery Date  : 10/03/2024
Reporting Date : 17/03/2024
Reporting No.  : 003

ACID-SOLUBLE CHLORIDE AND SULFATE IN SOIL SAMPLE

Test Results
Total acid soluble chloride % 0.0195
Total acid soluble Sulfate % 0.0259
Organic impurities % Nil

P kEL
ignMH&thdﬂhlq& : s
el 914l / b Sl
zm—gst-sar:‘.:,t.ﬂ;,;, A Ku‘?_p.a.:g}uﬁ‘h -i}

= Sl 2y m:] S

s el / 233201 90
" d | AU SN el gy 0
,_,...4&.:1 & Uaalti

3 EI Malek EI Afdal Street AL TIOTR Y

Zamalek, Cairo. 3 palal - AL

Tel.& Fax : 27367231 - 27363093 _ YYPIP AT & YYPWYITY | uSl o Gpidll
AGCREDIED www.cel-egypl.com
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IAREEAN biata Sheet provided Yes attached
- EARTHWORE SPECIFICATIONS & TESTING REPOAT (CG21-
Sprecification 41.2) VERSION 2 BY CIVECON GROUP
Tesl Samples Results
i e Other

e I )

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

1-All tests wers carried-out by material engineer for both contractor and
BARB Consultant,

ROLE Lt e
K wu‘. ¥ i.ii 4 ,JJ't--i -"-’- 1) 2-Mesitlls teport attached and acceptable with the project specifications.
n Lt ALY
i L] A J‘ e i
_ MYERALE
I il o e ,i'm.“. £ 3-Fot Information only
ML T T
v b VEN ALy
A-Final appioval s subject to above mentioned comments,
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SIEVE ANALYSIS

._.-u-"L:TJI t

Uaadt

Compary: A1 ALAMILA Date of test: o5foz2f2024
Station: 356+580 To 358+000 ar Request NO 583
weght of Pasitd 1990 | lem) Totalweight of sample | 10000 gm) |
Fine weight: 500 gm)
Sieve Shaw Sieve Size Ace. Weight reained Percent of Percent of passing
inch] bl | WHO b (gm) (om) retained (%) (%)
2 50 0 0.0 0.00 100.00
15 37.5 286 286.0 2.86 97.14
1 15 1280 1566.0 15.66 84.34
ifa 19 1515 3081.0 30.81 69.19
1/2 12.5 1332 4413.0 44.13 55.87
3/ 9.5 1859 6272.0 62.72 ar.2s8
NO. 4 4.75 1738 B010.0 80.10 19.90
NO. 10 2 157 B634.9 B6.35 13.65
NO. 40 0.425 138 91841 91.84 B.16
NO. 200 0.075 116 9645.8 96.46 3.54
S el e
GRAVEL SAND
SILT + CLAY
COare fine E. medium fine
1 - — g —— e
Hir] = S
B0 T e e — e Tl e sy maouy
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‘::-‘I P — el i e i ! .
4w 180 i
a - SN SR
- a0 = W2 S SRR S = £ 4|1 B 8
E: m = - - il s - —
q't" 10 = s o | A = e L
10 \""‘"'h FETa = % T
. AR B s o G A
o f 10
- 3 . 1 § o lg ool
-]
Company engineer : i.' =
LY
ﬁi i -_‘:--I-_- I‘-F: f‘-ﬁ-!;-’:_.. I
SRR b h,il_:‘_éj;ljt.nél TR



wmnia®

gyl

il WiLE al

A

ASTM D 1557 - Me
Uising 10 iBf. rammer dropR

|sampling Date 51272024

Source of Soil

Borg Ala

E s Train From
Elmt:lm:sp::;an 356+580 To Station 3
Laboratory Compaction Characteri stics {Proctor}
* pach compacied py 58 blows
“n:d‘:ur::; aTﬂ:'gr: m compactive effort of 56000 -t
: 06/02/2024

of Soil Samplé

i
————— E— 3
Waeight of PROCTOR Mould, gm g522 | Volume of PROCTOR Mould, cm _1141__
e i——
Point No. 1 2 3 4 5
Weight of Soll + Mould, g 11235 | 1735 71,610 | 11.501 | 11,326 |
Wet Density, gm/em’ 2.194 2.427 2,369 2318 | 2236
Waeight of Wet Soil Portion, gm 150.0 150.0 150.0 150.0 1501_
Weight after Drying, gm 144.0 140.4 1374 135.6 134.1
Maisture Content, % 4.0 6.4 8.4 9.5 10.6
Dry Density, gm/cm’ 2110 | 2281 | 2.185 2115 | 2.022
r e )
230 h--- e e
n 20 i -":_-_ﬁ_
E 2.10 1 :
> 200 H
Z 190
£ o0 :
.‘:IE 1.70 A
1.60
1.50
an 40 5
0 6.0 7.0 8.0 9.0 10.0 b P
\, Moisture Content , %
o
Max. Dry Density =
1y 2281 :-m.-'an’ Optimum Molsture Content = 6.4%
CONSULTANT COMMENTS
3 O




MATERIAL KK
Salall Ll
HREROVAL e = | e R s P g Gl e - P
HEEN-EST i o il T QAR ) A b : ; e
Contractor Company |ELALAMIA COMPANY FOR GENERAL CONTRACTING Designer Company lr'-li Engineering Cormulting OMies

Mame Sign Date/Serial Number Time

Issued by Contractor 2 ‘/_‘Z Yg/oja0zs e

A N - J‘C | OT-5G4-REVI) i
GARB [=] a oo MR L HH (12
Recelved by 5
consuurant P8R khd Q[ M 36 | w | o o I I 0
5110521 Dlto 53 %p XU Note
Statlon Reference Dapat Reference For Kllameter polnt only Start Km s used
Werk Activity
Sub Element al Acthdty
Description of Materials PREPARED SUBGRADE Total Quantity ( 20000 m?)
Location to be Used From 5tation (356+580) to Station (358+000)
Sample only Yes Materials Type Fill layers
Supplier Name MAKKAH Data Sheet provided Yes attached
- EARTHWORK SPECIFICATIONS & TESTING REPORT (CG21-
Reference in 80Q Specification 41.2) VERSION 2 BY CIVECON GROUP
Prequalification reference Test Samples Results
Reference Photos No/Yes Other

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

1-Cluality test Result By third party lab (GARB LAB) is Approved. 1-All tests were carried-out by third party lab (GARB LAB)

& |.,i.l|.'|"| Foloes ™
.= o
2-This Sample l-pmmv-{stmm ) enly. ( J2d I 2-Results report attached and acceptable with the project specifications.
_'L'Hd .L.I.nJI f ~e t‘-r}u--.
b ogblasir &
a_!__,..-.-'l I ;,:r' U.:-GS-‘ t{ LBty i 3-Final approval is subject to above mentioned comments. QA
et Py
-+ CI :m{:J mmn.taﬂ'j +EJ+80’ Inl"'ch/L 3 L
APPROVAL STATUS
Hame Sign Date A-AWC-R

Organisation

Contractor Eng. j_ﬁ A

o el 30 A

SARB** Eng- Marpiit
imployers Representative Eng. Alaa Abd-Allat /Lf I 9- g = 20 Z{I’ /q i
Designes v

Algryment/Bridges: Cubvert only
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: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Type of sample : Prepared Subgrade

Location : St. 356+580 to 358+000

Delivery Date : 10/03/2024

Reporting Date : 17/03/2024

Reporting No.  : 002

ACID-SOLUBLE CHLORIDE AND SULFATE IN SOIL SAMPLE

Test Results
Total acid soluble chloride % 0.0402
Total acid soluble Sulfate % 0.0425
Organic impurities % Nil
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Technical Report

Plate Loading Tests

KM 3574850, KM 357+875,
KM 357+900, KM 357+925,
and KM 357+950

(Prepared Subgrade)

Project

Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)
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/ AL-Alamiaa Company
ga=m et Al-Shargia Governate, Egypt
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L. Introduction

The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-Japan University of
Science and Technology (EJUST) was retained by Al-Alamiaa Company to conduct 5 plate
loading tests on the Prepared Subgrade of the Electric Express Train project at 5 locations (KM
3574850, KM 3574875, KM 3574900, KM 3574925, and KM 357+950) in accordance with the
German Standard DIN18134. The mandate was communicated by Eng. Fady Tharwat of AL-
Alamiaa Company. Field team members (Mr.Mohamed Mamdouh) from the working CETCU
team visited the project site on March 28, 2024 and performed the required tests. This report
summarizes the plate loading test procedure according to DIN18134, 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 (Ev1 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 mmand 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 release the load increments.

» The dial gauge used to measure the plate settlement has a resolution of 0.01 mm
and the lever ratio was equal to 1.

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

* The plate was carried out on a Prepared Subgrade (according to the company) at 5
points (KM 3574850, KM 3574875, KM 357+300, KM 3574925, and KM 357+950). The
test surface area was levelled, and the plate was bedded on this surface.

* The hydraulic jack was placed on the middle of, and nnm‘:qj to, th.a-[nad'irig plate
beneath the reaction loading system and secured against ?qp"& (2 S o R B e

* The reaction loading system lﬂummmmdebﬂmﬁatsu WMI}&
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3. Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. 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 normal 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 cycle. 5 plate loading tests on the Prepared Subgrade of the Electric Express
Train project were conducted at 5 locations (KM 357+850, KM 3574875, KM 3574900, KM
3574925, and KM 357+950) and the data collected at the 5 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 357+850, 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 357+850)

Loading stage Load (F) Normal 'ESCTH’EH‘IE

| kN MN/m’ mm

o 1.414 0.005 0.00

1 7.07 0.025 0.14

2 14.14 0.050 0.20

3 21.21 0.075 0.22

4 28.28 0.100 0.40

5 35.35 0.125 0.58

[ 4242 0.150 0.75

7 49.49 0.175 0.92

8 56.56 0.200 1.05

9 63.63 0.225 113

10 70.7 0.250 1.25

11 56.56 0.200 1.25

12 49.49 0.175 122

13 3535 0.125 T G i L AN
14 21.21 0075 10855V 2 0000,
15 1.414 Mtﬂillif-ﬂll-p-l-?’. Y{C-ﬁjscr,u_;_;::. g 527

A
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Jle 2: Load-settlement data obtained at the second loading and unloading stages of the
ate loading test performed at the location (KM 357+850)

, Load (F) Normal stress (a,) | Settlement (S)
Loading stage N MN/m? =
0 1414 0.005 0.55
i 7.07 0.025 0.72
2 14.14 0.050 0.81
3 21.21 0.075 0.86
4 28.28 0.100 0.93
s 35.35 0.125 1.00
6 4242 0.150 1.08
7 49.49 0.175 1.12
8 56.56 0.200 1.18
q 63.63 0.225 1.26

The load-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 357+850) are shown in Figure 1. Table 3 shows the calculations of the
resilient modulus of the tested soil according to DIN18134. The testing data corresponding to
the second testing point (KM 357+875) is provided in Tables 4-6 and Figure 2. The testing data
corresponding to the third testing point (KM 357+900) is provided in Tables 7-9 and Figure 3.
The testing data corresponding to the fourth testing point (KM 3574925) is provided in Tables
10-12 and Figure 4. The testing data corresponding to the fifth testing point (KM 357+950) is
provided in Tables 13-15 and Figure 5.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
357+850)

[ Parameters 1st loading cycle [ 2nd loading cycle
[ (5g,max) MN/m’ 0.25 0.25

[ a, (mm) -0.03 0.58

| a, (mm/(MN/m")) 4.72 4.14

| a, (mmi(MN2/m*) 2.12 -5.39

| Ev= 1.5 tf (a,42;. 5¢ uas) 85.68 161.39

[ Ev,/Ev, 1.88
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0.10

Stress (MN/m?)

0.15 0.20 0.25 0.30

000 =

020

Settiment (mm)

= o e =
= e B
e o = o

O
1.20

i ia KM 357+850

O First Loading cycle
A Second loading cycle

O Unloading cvcle

Figure 1: Load-settlement data: plate loading test performed at (KM 357+850)

Table 4: Load-settlement data obtained at the first loading and unloading stages of the plate
_I_n:adlng_ test performed at the location (KM 35?6?5]

Load (F) ‘Normal stress (o) | Settlement (S)

‘Luadlng stage W N/ | ==

o 1414 0.005 0.00

1 7.07 0.025 0.21

2 14.14 0.050 0.31

3 21.21 0.075 0.38

4 28.28 0.100 0.45

5 3535 0.125 0.66

6 42.42 0.150 0.84

1? 49.49 0.175 0.95

8 56.56 0.200 1.17

-] 63.63 0.225 1.30

iu 70.7 0.250 1.47

11 56.56 0.200 1.47

12 49.49 0.175 1.43

13 3535 0.125 \ (1340 5

14 ‘221 0.075 ' L2 3 i3 s

;15 1.414 ﬁa:&hﬁlfﬁ'ﬂbﬂyihunﬂ";' "r.,i 5 .
| N e weeremermemweame P | U020 oz,
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Table 5: Load-settlement data obtained at the second loading and unloading stages of the

plate loading 1 test performed at the location (KM 357+875)

Load (F) Normal stress (a,) Settlement (S)
{Loacing stae® oo ; MN/m? mm
’p 1.414 0.005 0.53
1 $7.07 0.025 0.78
2 14.14 0.050 0.90
3 21.21 0.075 0.98
/1 28.28 0.100 1.08
5 35.35 0.125 1.17
6 4242 0.150 123
7 49.49 0.175 131
B 56.56 0.200 1.37
9 63.63 0.225 145

Table 6: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM

357+875) Wew
I Parameters | 1st loading cycle 1l 2nd loading cycle
| (so,max) MN/m’ 0.25 0.25
a, (mm) 0.11 0.57
| a, (mm/(MN/m®)) 3.21 6.20
!' a; (mm/(MN2/m*) 9.40 -10.79
Ev= 1.5 rf (a,+0;. So, max) 80.93 128.57
i Evy/Ev, 1.59
Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00 e
020 |- O First Loading cycle
= 0.40 lﬁmndiluadmg cycle
E 0,60 1@ O Unloading cycle
E 0.80
= 1,00
2 _
1.20 = ;
1.40 — - - W
L J_' wl
1.60 KM 357+875 k- g s M ‘f

‘

*m-‘“m.'

Figure 2: Load-settlement data: ﬁlmwmm 35?+§};’) :JJ f.;,rf
: - iy )
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{able 7: Load-settlement data obtained at the first loading and unloading stages of the plate
loading test perfurmed at the location (KM 357+900)

Fﬂadma stage Load (F) Naormal stress (o) | Settlement (S)
48 MN/m’ 1 mim
0 1414 0.005 0.00
1 7.07 0.025 0.30
2 14.14 0.050 0.42
3 21.21 0.075 0.50
4 28.28 0.100 BaG
5 35.35 0.125 0.88
6 42.42 0.150 1.10
7 49.49 0.175 1.96
8 56.56 0.200 146
9 63.63 0.225 155
10 70.7 0.250 1.70
11 56.56 0.200 1.70
12 49.49 0.175 1.65
13 B 3535 0.125 ik
14 21.21 0.075 156
15 1.414 0.005 0.74

Table 8: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 357+900)

Load (F) Normal stress (o) | Settlement ()
Loading stage | i N/ i _
0 1.414 0.005 0.74
1 '7.07 0.025 1.01
2 14.14 0.050 1.15
3 21.21 0.075 1.27
/1 28.28 0.100 1.35
5 35.35 0.125 1.45
6 4242 0.150 1.52
7 49.49 0.175 1.60
8 56.56 0.200 1.65
9 6363 0.225 1.75
Table 9: Calculations of the resilient modulus of the tested soil according to DIN13]34 (KM
3574900)
[ Parameters ~ [ 1stloading cycle [ 2nd h;c.ﬂhn ernlfe,-.
I {se;max) MN/m® 0.25 025 % a)
I " a, (mm) ' 0.10 078
l a, (mm/(MN/m’)) 5.87 1,'* 742, 7 .-:F /
l a; (mm/(MN2/m*) 2.91 N i 38’ ./
| Ev=151 (342, So ) f DO re AL s b ;., 2. 13,_- byt
[ E'U‘-_JE'I" . " J'-"--_ﬁ'v“-u&-u' i '; ;

- I
.-nu-a.--t,l-lwih-l-m ‘3 \” "T =

—

o
E;f -EGH@ajusi.adu.ag
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Stress (MN/m?)

0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00 <
M O First Loading cycle
05 A Second loading cycle
e OUnloading cycle
8 ]
£ 1.00
E
T
4 1.50 -
2.00 KM 357+900

Flgure 3: Load-settlement data: plate loading test performed at (KM 357+900)
Table 10: Load-settlement data obtained at the first loading and unloading stages of the

plate loading test performn_ad at thg Im_:atiPr_n (KM 357+925)

- Load (A} MNormal stress (g,) Settlement (S)
LLuadlng stage kN MN fm’ | ==
o 1.414 0.005 0.00

i 7.07 0.025 0.33

2 14.14 0.050 0.41

3 21.21 0.075 0.51

4 28.28 0.100 0.57

5 35.35 0.125 0.70

6 42.42 0.150 0.88

7 49.49 0.175 1.00

8 56.56 0.200 1.10

9 63.63 0.225 1.23

5Ty} 70.7 0.250 1.38

11 56.56 0.200 1.38

12 49.49 0.175 1.35

13 35.35 0.125 1.29

14 21.21 0.075 1.19

15 ' 1.414 0.005 0.35
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Table 11: Load-settlement data obtained at the second loading and unloading stages of the
plate Iuading test performed at the location (KM 357+925)

Load (F) " Normal stress (a;) | Settlement (S)
|Loading stage ; W MH;’m i ==
jo 1.414 0.005 0.35
1 7.07 0.025 0.66
2 14.14 0.050 0.82
3 2121 0.075 0.95
4 28.28 0.100 1.03
5 13535 0.125 1.14
6 42.42 0.150 1.20
7 49.49 0.175 1.28
8 56.56 0.200 132
9 63.63 0.225 1.39

Table 12: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
357+925)

[ Parameters [ 1st loading cycle 2nd loading cycle
| (s5,max) MN/m® 0.25 0.25

| a, (mm) 0.23 0.40

! a, (mmi(MNIm®)) 3.25 8.33

! a; (mm/(MN2/m") I 5.46 -18.19

l Ev= 1.5 rf (ay*a;. Sg, pax) 97.43 118.96

{ Ev,/Ev, 1.22

Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30

O First Loading cycle
A Second loading cycle

OUnloading cycle

= L 0 1y e M ST ey
_a -I.J"’ .';j:‘
Lo KM 357+925 N

] | I
"‘m w3

Figure 4: Load-settlement data: @F__:rli@_ G;E‘mﬁ at [KI,‘!’HE?‘FQZSI 3/
'
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Table 13: Load-settlement data obtained at the first loading and unloading stages of the
test performed at the location (KM 357+950)
" Normal stress (o)

plate loading
\Loa ding stage

‘gu‘h‘m‘wwrﬂwﬁ'ﬁ'

=1
[

12

14
s

=
w

Load (F)

kN
1.414

7,07

14.14

‘2121

28.28
3535
4242

4949

56.56
63.63
70.7

5656
49.49
3535
21.21
1.414

MN/m’
0.005
0.025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225
0.250
0.200
0.175
0.125
0.075
0.005

Settlement (S)

, mm
0.00
0.33
0.4
0.52
0.65
0.93
1.15
134
1.50
1.63
1.80
1.80
1.77
1.73
1.69
0.87

Table 14: Load-settlement data obtained at the second loading and unloading stages of the

plate loading test performed at the location (KM 357+950)
3 " Normal stress (o)

[
Loading stage

Do~ eEWUNHEGO

Load (F)

kN
1414
7.07
14.14
21.21
28.28

13535
42.42

49.49
56.56
63.63

MN/m’
0.005
0.025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225

Settlement (5)

| mm
0.87
118
1.29
1.41
1.49
157
1.63
in
176
1.82

Table 15: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM

3574950)

[ T
(so.max) MN/m?
a5 (mm)
a, (mm/(MN/m?))
l a, (mm/(MN2/m‘))
[ Ev= 1.5 (a,+8,. 5; uax)

B TR

I
I
-

. L R
J'-“-'l wrd W -

| 1st loading cycld .
= ; u:zggﬂcul'(_
5.95
370
~65-43
o e ot

L AN ol b {

G0 1 20d fodding cycle
(Laaid atD25.° )
0.12 TP P | B H ¢ +:083 ..o

oo 118

- 1488 T
~ “130.80

i
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Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30

0.20 \ O First Loading cycle

A Second loading cycle
O Unloading cycle

Settiment (mm)

KM 357+950

Figure 5: Load-settiement data: plate loading test performed at (KM 357+950)
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4. Closure

Test results presented herein report the load-settlement data obtained from 5 plate loading
tests conducted on the Prepared Subgrade of the Electric Express train project at 5 locations
(KM 357+850, KM 3574875, KM 3574900, KM 3574925, and KM 357+950) in accordance with
German Standard, DIN18134.

E, 2
| Location M ,f:'nz | Ml::r‘mz | E,./E,, ratio
KM 3574850 8568  161.39 1.88
. KM 3574875 8093  128.57 1.59
f KM 3574900 6821 119.13 1.75
| KM 3574925 9743  118.9% 1.22
KM 3574950 6542  130.80 2.00

+ Note: Before interpreting these test results for future applications, the Prepared Subgrade in-situ
variability between the testing locatio be considered.
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Location of test site: KM 3574850 :-;.::: :::::ai::.m
Project title: Electric Express Train Project - AL-Alamiaa |Date: 28/3/2024
Company
Diameter of loading o Time 10:30:00 AM
plate 10:58:00 AM
Lever ratio 1 Note:
Tvype of Soil Prepared Subgrade Komatsu WA400
Bedding material e
Temperature 28°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm
Loading Stage 0 1.414 10.00
1 7.07 9.86
2 14.14 9,80
3 21.21 9.68
4 28.28 9.60
5 3535 9,42
6 42.42 9,25
7 49.49 9.08
8 56.56 8.95
9 63.63 8.87
10 70.7 8.75
Unloading Stage 11 56.56 8.75
12 49.49 8.78
13 3535 8.86
14 21.21 8.94
15 1.414 9,45
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 0.45
1 7.07 9,28
2 14.14 9.19
3 21.21 9.14
4 28.28 9.07
5 3535 9.00
6 42.42 8.92
=
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Location of test site: Field |[Mr.Mohamed
KM 357+875 team Mamdouh
Project title: Electric Express Train Project - AL-Alamiaa Date: 28/3/2024
Company
Diameter of loading 580 Time 11:03:00 AM
plate 11:33:00 AM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade Komatsu WA400
Bedding material —
Temperature 28°C
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10.00
1 7.07 9.79
2 14.14 9.69
3 21.21 9.62
4 28.28 9.55
5 3535 9.34
6 4242 9.16
7 49.49 9.05
8 56.56 8.83
9 63.63 8.70
10 70.7 8.53
Unloading Stage 11 56.56 8.53
12 49.49 8.57
13 3535 8.66
14 2121 8.72
15 1.414 9.47
Test regime Loading Stage No. _|Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.47
1 7.07 9,22
2 14.14 9.10
3 21.21 9.02
4 28.28 8.92
S 3535 8.83
6 42.42 8.77
7 ! £ My*mm«ﬁ-m‘ﬂ.ﬁﬂ
9 ! v _:'_:-'*-* $.55
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Location of test site: Field |Mr.Mohamed
KM 357+900 el
Project title: Electric Express Train Project - AL-Alamiaa |Date:  |28/3/2024
Company
Diameter of loading Time |11:40:00 AM
plate - 12:08:00 PM
Lever ratio - 1 Note:
Type of Soil Prepared Subgrade Komatsu WA400
Bedding material —
' Temperature 28°C
Test regime Loading Stage No. [Load (kN) Dial Gnungnﬂlﬂ_
Loading Stage 0 1.414 . 10.00
1 7.07 9,70
2 14.14 9.58
3 21.21 9.50
4 28.28 9.40
5 3535 9127
6 4242 8.90
- 49.49 8.74
5 56.56 8.54
9 63.63 8.45
10 70.7 8.30
Unloading Stage 11 56.56 8.30
12 49.49 8.35
13 3535 8.39
14 21.21 8.44
15 1.414 9.26
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.26
1 7.07 8.99
2 14.14 8.85
3 21.21 8.73
4 28.28 8.65
5 3535 8.55
6 42,42 8.48
7 49.49 8.40
8 1 RN oSO et i) e te's? . 835
9 : J 163 15Bmtnr | s s - { 8.25
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Location of test site: Field |Mr.Mohamed
KM 357+925 team Mamdouh
Project title: Electric Express Train Project - AL-Alamiaa |Date:  |28/3/2024
Company
Diameter of loading Time |12:15:00 PM
plate e 12:43:00 PM
Lever ratio 1 Note:
Tvpe of Soil Prepared Subgrade Komatsu WA400
Bedding material -—
Temperature 28°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10.00
1 7.07 9.67
2 14.14 9.59
3 2121 9.49
4 2528 9.43
5 3535 9.30
6 4242 9.12
? 49,49 9.00
8 56.56 8.90
9 63.63 8.77
10 70.7 8.62
Unloading Stage 11 £6.56 8.62
12 4949 8.65
13 3535 8.71
14 21.21 851
15 1.414 0.65
Testregime _ |Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.65
1 7.07 934
2 14.14 9.18
3 21.21 9.05
4 28.28 8.97
5 3535 8.86
6 4242 3.80
7 . n
8 8.68
9 8.61
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[Location of test site: Field  |Mr.Mohamed
KM 357+950 team Mamdouh
Project title: Electric Express Train Project - AL-Alamiaa [Date:  |28/3/2024
Company

Diameter of loading Time 13:00:00 PM
plate - 13:28:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade Komatsu WA400
Bedding material we
Temperature 28°C : :
Test regime Loading Stage No. [Load (kN) Dial Gauge Reading (mm) |
Loading Stage 0 1.414 10.00

1 7.07 9.67

2 14.14 9.56

3 21.21 0.48

4 28.28 9.35

5 3535 9.07

6 4242 8.85

v 4949 8.66

] 56.56 8.50

9 63.63 837

10 70.7 8.20
Unloading Stage 11 56.56 8.20

12 49.49 8.23

13 3535 8.27

14 21.21 8.31

15 1.414 9.13
[ Testregime __ |Loading Stage No. |Load (kNN) Dial Gauge Reading (mm)

Reloading Stage 0 1.414 9.13

1 7.07 8.82

2 14.14 8.71

3 21.21 8.59

4 28.28 8.51

5 3535 8.43

6 42.42 8.37
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1. Introduction
The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-Japan University of
Science and Technology (EJUST) was retained by AL-Alamiaa Company to conduct 3 plate
loading tests on the Prepared Subgrade 2.0 of the Electric Express Train project at 3
locations (KM 357+245, KM 3754270, and KM 357+295) in accordance with the German
Standard DIN18134. The mandate was communicated by Eng. Fady Tharwat of AL-Alamiaa
Company. Field team members (Mr.Ahmed Sabry) from the working CETCU team visited
the project site on May 7, 2024 and performed the required tests. This report summarizes
the plate loading test procedure according to DIN18134, 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 mmand 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 release the load increments.

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

* The temperature at the time of the test was 21+ 1°C.

* The plate was carried out on a Prepared Subgrade 2.0 (according to the mmpﬂﬂﬂ at ..--
3 points (KM 3574245, KM 3754270, and KM 357+295). The test surface area was, '

levelled, and the plate was bedded on this surface. it : I:f -
.\."'a ;;"’,_-_- .:._._:-

* The hydraulic jack was placed on the middle of, and normal to, tha-l( w;Tatg4 i

beneath the reaction loading system and secured against tiltin o )\ o 3 ._,.-'*‘tf i

* The reaction loading systepf

Moa}er umgts 'Wﬂdﬂﬂ
g ,.. L g j aw K ;‘\ H"?J’) =
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www.ejust.edu.eg , CINTECH@ejust.edu.eg
CETC24050001.Trans.Geo, PLT 20f13 " Mobile: +201555631725

i Scanned with
i & CamScanner’;



Lrit-Lepan Unbaraity RS —— : y
hﬂw!-nqnhumm::unm Consnlting Unit

ﬁ- Civil Engineering Testing &
J-‘l“)?rﬁtn!rﬂht? RS [ N TR P 8 PCH BT
i aoll

3. Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. 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 normal 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 cycle. 3 plate loading tests on the Prepared Subgrade 2.0 of the Electric
Express Train project were conducted at 3 locations (KM 357+245, KM 375+270, and KM
357+295) and the data collected at the 3 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 357+245), 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 Iucatlnn (KM 357+245)

[Lnading stnge i.;:d{F] — - Emrm“ (50) E— 5‘““"’““‘ (S :

fn T1.414 0.005 0.00

b |7.07 0.025 0.29

- B 1414 0.050 0.39

B nn 0.075 0.49

i 128.28 0.100 059

5 _ B 35.35 0.125 0.70

6 4242 0.150 0.84

A 1 49.49 0.175 1.00

B 56.56 0.200 1.11

B ' 63.63 0.225 1.25

ho 1707 0.250 1.43

11 | 56.56 0.200 1.43 ;

a2 149.49 0.175 e il

EN 135.35 0.125 5 T8 - of o)

4 21.21 0.075 117 S T

hs . 1414 M‘ 0.40 o ::!-:_ ;/ _:"'('__-.. v f.“.
I T G O
A s e e 1 AR

1_,..__.4..,.;..:.#:-1-7* 2\ a7
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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 3574245)

[ e | Normal stress (o,) | Setﬂamnt (S)
]Loadlnasuac Bl T T SR e T |t
0 | 1.414 0.005 0.40
1 [ 7.07 0.025 0.64
R 1414 0.050 0.78
B 2121 0.075 0.90
=282 0.100 1.00
5 35.35 0.125 1.13
B 42.42 0.150 1.19
1 4949 0.175 1.29
B ' 56.56 0.200 1.36
3 6363 0.225 1.43

The load-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 357+245) are shown in Figure 1. Table 3 shows the calculations of the
resilient modulus of the tested soil according to DIN18134. The testing data corresponding to
the second testing point (KM 375+270) is provided in Tables 4-6 and Figure 2. The testing data
corresponding to the third testing point (KM 357+295) is provided in Tables 7-9 and Figure 3.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
357+245)

~Pammeters | fistioadingcycle || 2ndloadingcycle |
[ (somax) MNIm® 0.25 0.25
I__._ LiCine TRy {mIm) 2T 1 0.21 0.42
P I 325 7.9
| o (mmi(MN2ImY) ' 6.49 -12.40
[_ ~ Ev=1. s rl (ag+a;. 5o, m: ] 92.42 109.94
BT _EvjEv, AV 119
4=
.
< o
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Stress (MN/m?)

0.10 0.15

0.20 0.25 0.30

KM 3574245

OFirst Loading cycle
A Second loading cycle

OUnloading cycle

Figure 1: Load-settlement data: plate loading test performed at (KM 357+245)

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

luadlng test performed at the location (KM 375+270)

|Loading stage - 'I.md Gl Flarrna[ ﬂ"'ﬂ {u“] —:rﬁﬁlErﬁemﬁl_

L S MN/m? L mm

VT 1414 0.005 0.00

EE "~ 7.07 0.025 0.35

2 14.14 0.050 0.50

B 121.21 0.075 0.62

EE 1 28.28 0.100 0.70

E= 13535 0.125 0.83

6 42.42 0.150 1.00

e 49.49 0.175 1.10

B 56.56 0.200 1.20

2} ' 63.63 0.225 134

o 70,7 0.250 1.52

a1 56.56 0.200 152

hz _ 49.49 0.175 1.45

b3 13535 0.125 1.39

14 21.21 0.075 1.26 5

LR P ST 0.005 A3+ 2 s
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Table 5: Load-settlement data obtained at the second loading and unloading stages of the
plate Iaading test performed at the Iucagi__on (KM 375+270)

]Lua ding stage ;.:_,;_ iR & B ilmc.mnalunm (o) [ Settlement (S)
[N . IMN/m EHTDISR | R
!r,i' e 1.414 0.005 0.32
1 7.07 0.025 0.62
b 14.14 0.050 0.78
B i 21.1 0.075 0.90
la 28.28 0.100 1.03
EEES 35.35 0.125 1.15
s 42.42 0.150 1.27
i 4949 0.175 135
BEET R 56.56 0.200 1.44
5 63.63 0.225 1.51
Table 6: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
375+270)
[ Parameters | istioadingcycle [ 2ndloading cycle
[ (sg;max) MN/m® ' 0.25 0.25
! ag(mm) 0.26 0.35
[ a; (mm/(MN/m?)) 4.41 8.40
| 2z (mmi(MN2/m") 2.18 -14.82
[ Ev=1.5r (a*a;. Soua0 90.73 95.93
R B 1.06
Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00 [~ :
0.20 _h ST P ~ OFirst Loading cycle
— 0.40 . W TN A Second loading cycle
E = |
E 0.60 __ OUnloading cycle
E 0.80 e
= 100 |-
[T
“ 120 .
1.40 S
1.60 KM 375+270

Figure 2: Laad-settlernent
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Table 7: Load-settlement data obtained at the first loading and unloading stages of the plate
loading test performed at the location (KM 357+295)

1 Load (F) : 'Normal stress (o) | Settlement (5]
E‘“““ Bl f s s e | e IR
0 1414 0.005 0.00
i 7.07 0.025 0.40
7] 14.14 0.050 053
B 2121 0.075 0.67
4 128.28 0.100 0.80
5 35.35 0.125 0.93
6 42,42 0.150 1.02
7 '49.49 0.175 1.10
B ~ 5656 0.200 1.18
9 163.63 0.225 1.26
10 '70.7 0.250 1.36
i ~ 56.56 0.200 1.36
B2 ST 49.49 0.175 1.29
B3 3535 0.125 1.20
4 21.21 0.075 1.10
s S pwEr 0.005 0.22

Table 8: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 357+295)

Load(F) ~ Normal stress {o,] | Settlement(S)
it ST T | SR G
0 1.414 0.005 0.22
il '7.07 0.025 0.51
2 1 14.14 0.050 0.65
3 1.1 0.075 0.79
4 28.28 0.100 0.90
5 73535 0.125 1.00
6 4242 0.150 111
7 49.49 0.175 1.19
B e 56.56 0.200 1.26
) 6363 0.225 1.34

Table 9: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
3574295)

Parameters | 1istloading cycle I 2ndicading cycle |
[ (semax) MNim* 0.25 0.25
e a, (mm) 0.25 0.25
% : a, (mm/{MN/m’ n 521 8.00
=8 a; (mmi(MN2/m®)) ai o -14.63
{ E'J'= 1.5 rf (ay*a;. ig'“u] 'ﬂ”jﬁ?’”- o T 10363 = _ _ .
= ity Ev’fE«v‘ : ‘ -'-_'-“-Tlgl; ."-‘l w.l.-uuﬂ 23 dent o

: gl
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Figure 3: Load-settlement data: plate loading test performed at (KM 357+295)
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4, Closure

Test results presented herein report the load-settlement data obtained from 3 plate loading

tests conducted on the Prepared Subgrade 2.0 of the Electric Express train project at 3

locations (KM 357+245, KM 375+270, and KM 357+295) in accordance with German Standard,
DIN18134.

[ Location T B >N EofE,, Tatic
B e |MN/m2 [MN/m2 " " -
[ KM 357+245 92.42  109.94 1.19

| KM 3754270 90.73 9593 1.06

| KM3574295 10284 103.63 1.01

« Note: Before interpreting these test results for future applications, the Prepared Subgrade 2.0 in-
situ variability between the testing locations should be considered.

Technical committee Lab Engineer

Prof. Dr. Mohamed F. M. Fahmy Mohamed A. Al-Najjar
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/ !Eulinn of test site: KM 357+245 :-::Il: Mr.Ahmed Sabry
Project title: Electric Express Train Project - AL-Alamias Date: 782024
Company
Diameter of loading - Time |2:30:00 PM
plate 2:58:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade 2.0 Komatsu WA400
Bedding material com
Temperature 21°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10.00
1 7.07 9.71
2 14.14 9.61
3 21.21 9,51
4 28.28 9.41
5 35.35 9.30
6 42.42 9.16
7 49.49 9,00
5 56.56 8.89
9 63.63 8.75
10 70.7 857
Unloading Stage 11 56.56 8.57
12 49.49 8.65
13 3535 8.73
14 21.21 8.83
15 1.414 9.60
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9,60
1 7.07 9.36
2 14.14 9.22
3 21.21 9.10
4 28.28 9,00
3 35.35 8.87
6 42,42 W [
7 - . . 871 ¢ ,_= i
) ._“Jmﬁ"“'h!}_‘;q hj =
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Location of test site: KM 375+270 :?::: Mr.Ahmed Sabry
Project title: Electric Express Train Project - Al-Alamiaa  |Date:  |7/5/2024
Company

Diameter of loading Time |3:03:00 PM
plate o 3:31:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade 2.0 Komatsu WA400
Bedding material gr
Temperature 21°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10.00

1 7.07 9,65

2 14.14 9.50

3 21.21 9.38

4 28.28 9.30

5 35.35 9.17

6 42.42 9.00

7 49.49 8.90

8 56.56 8.80

9 63.63 8.66

10 70.7 8.48
Unloading Stage 11 56.56 R.48

12 49.49 8.55

13 3535 8.61

14 21.21 8.74

15 1.414 9.65
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.68

1 7.07 9.38

2 14.14 9,22

3 21.21 9.10

4 28.28 8.97

5 3535 8.85

6 42,42 8.73

7 49.49 8.65

8 56.56 5 B8
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Location of test site: KM 357+295 :::: Mr.Ahmed Sabry
Project title: Electric Express Train Project - AL-Alamiaa  |Date:  |7/5/2024
Company
Diameter of loading o Time [3:36:00 PM
plate 4:24:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade 2.0 Komatsu WA400
Bedding material e
Temperature 21°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm) |
Loading Stage 0 1.414 10,00
1 7.07 9.60
2 14.14 947
3 21.21 933
4 28.28 9.20
5 35.35 9.07
6 42.42 8.98
7 49,49 8.90
3 56.56 8.82
9 63.63 8.74
10 70.7 8.64
Unloading Stage 11 56.56 8.64
12 49.49 8.71
13 35.35 5.80
14 21.21 8.90
15 1.414 9.78
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.78
1 7.07 9.49
2 14.14 9.35
3 21.21 921
4 28.28 9.10
S 35.35 9.00
6 42.42 8.89
7 49.49 5.81
Aol Fglon. e 3 8.74
— 8.66
= ] -
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1. Introduction

The Civil Engineering Testing & Consulting Unit (CETCU) of the Egypt-Japan University of
science and Technology (EJUST) was retained by Al-Alamiaa Company to conduct 6 plate
loading tests on the Prepared Subgrade of the Electric Express Train project at & locations (KM
3564585, KM 3564610, KM 356+635, KM 356+660, KM 356+685, and KM 356+710) in
accordance with the German Standard DIN18134. The mandate was communicated by Eng.
Fady Tharwat of AL-Alamiaa Company. Field team members (Mr.Mohamed Mamdouh) from
the working CETCU team visited the project site on May 12, 2024 and performed the required
tests. This report summarizes the plate loading test procedure according to DIN18134, 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 itis
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 release the load increments.

= The dial gauge used to measure the plate settlement has a resolution of 0.01 mm
and the lever ratio was equal to 1.

= The temperature at the time of the test was 22+ 1°C.

» The plate was carried out on a Prepared Subgrade (according to the company) at 6
points. 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 loading system and secured against tilting.
Hhr] ] "!'7" .-.nn1....t ‘-

* The reaction loading syste md@e%hﬁa[gq g_r oy g3t Jalh;
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3. Test Procedure and Results

The plate load test was conducted in accordance with the DIN18134. Loading, unloading, and
reloading regimes were considered to estimate the resilient modulus of the tested soil. 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 normal 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 cycle. 6 plate loading tests on the Prepared Subgrade of the Electric Express
Train project were conducted at 6 locations (KM 356+585, KM 356+610, KM 356+635, KM
356+660, KM 3564685, and KM 356+710) and the data collected at the 6 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 356+585), 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 356+585)

|Loading slage|}l.oad (F) _ L G | T e T e |[Settleme ]
| I/ TR | YRR
o ] ]1 414 0.005 0.00
h |7.07 0.025 0.16
2 |14.14 0.050 0.30
B__ 2122 0.075 0.42
R 2828 0.100 0.49
5 13535 0.125 0.55
6 |42.42 0.150 0.65
7 | 49.49 0.175 0.75
b 15656 0.200 0.86
6363 0.225 1.00
Ilu e 70.7 0.250 1.19
iR 56.56 0.200 1.19
27 4.4 0.175 1.14
EAL: 135,35 0.125 1.07 g
ha l21.21 - 0.075 ... 092 , 2 st
as  J14u YR v e PRET SV (2>
: gn--—-_..-.......---.. _.,.}" -:’:y;'l :}":"f. ;__,-}:-
e i e el -‘Hi' eyt e / \k“ L‘h}?\ | ?'-'t"‘_.:..?:i":,.
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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 356+585)

rL-‘.::lu:ling 51.15:e-l Load (F) E?‘“""': stress (sg) jl Settlement (5)
| 117 s, e SN/ T : I _nmasd
0 |1.414 0.005 0.32

h 17.07 0.025 058

-3 |14.14 0.050 0.65

3 121.21 0.075 0.76

A |28.28 0.100 0.83

5 135.35 0.125 0.90

6 |42.42 0.150 0.96

PR 4949 0.175 1.05

8 |56.56 0.200 1.12

YN 163.63 0.225 1.30

The load-settlement data obtained in all loading and unloading stages for the test performed
at the first location (KM 356+585) are shown in Figure 1. Table 3 shows the calculations of the
resilient modulus of the tested soil according to DIN18134. The testing data corresponding to
the second testing point (KM 356+610) is provided in Tables 4-6 and Figure 2. The testing data
corresponding to the third testing point (KM 356+635) is provided in Tables 7-9 and Figure 3.
The testing data corresponding to the fourth testing point (KM 356+660) is provided in Tables
10-12 and Figure 4. The testing data corresponding to the fifth testing point (KM 356+685) is
provided in Tables 13-15 and Figure 5. The testing data corresponding to the sixth testing
point (KM 356+710) is provided in Tables 16-18 and Figure 6.

Table 3: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
356+585)

E Parameters [l stioadingeycle || 2ndleadingeyce |
| (35 max) MN/m’ | 0.25 0.25

I Sl =" 4 0.14 0.39

I . ay (mm/(MN/m’)) WEY 2.68 4.72

I a; (mm/(MN2/m")) ] 5.46 .4.35

| Bv=isr/lapgersgma) | 111.21 123.77

T Boftv, | 1.11 e
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0.20 ‘o OFirst Loading cycle
1] 1

g 0.40 A Second loading cycle
E 0.60 O Unloading cycle
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E 080
-
% 1.00

1.20 {

1 356+585 A
1.40 KM

Figure 1: Load-settlement data: plate loading test performed at (KM 356+585)

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

Iuar.ling test performed at the location (KM 356+610)

'Load (F) ]hlormal stress (sg) || Settlement(S) |

:.uadlns stage N o M =

b |1414 0.005 0.00

I 1707 0.025 0.30

k2 |14.14 0.050 0.40

B 1N 0.075 0.46

h |28.28 0.100 054

3 135.35 0.125 0.68

b 4242 0.150 0.78

7 _la9.a9 0.175 0.89

B |56.56 0.200 0.99

] ~ |e3e3 0.225 1.06

ho 170.7 0.250 1.20

a1 _ |56.56 0.200 1.20

7 TR LY 0.175 1.15

bk} _ 13535 0.125 1.08

ha |21.21 0.075 0.96

15 1.414 0.005 0.36 i
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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 356+610)

Loading stagnlm ad {F) H:"r:“]’“’“{‘u} H 5““’_":;“'{5} J!
Nfm i ___mm_
b 1414 0.005 0.36
i |7.07 0.025 0.63
2 |14.14 0.050 0.78
e |21.21 0.075 0.86
" | 28.28 0.100 0.92
3 135,35 0.125 0.98
bk | 42.42 0.150 1.05
P lavas 0.175 1.11
B |56.56 0.200 1.15
BLITEET 5] 63,63 0.225 1.22

Table 6: Calculations of the resilient modulus of the tested soll according to DIN18134: (KM
356+610)

I Parameters |l stioadingeycle [ 2ndlcadingeycle |
| (se:max) MN/m’* | 0.25 0.25

[ g ag (mm) | 0.21 0.42

| _ay (mm/(MN/m’)) i 3.44 6.50

[ a; (mm/(MN2/m")) | 2.06 -13.90

| Ev=1.5¢/ (ay%8;. 5g pa) ] 113.80 148.71
e O L R R, | 131

Stress (MN/m?)

0.00 0.05 0.10 0.15 0.20 0.25 0.30
000 r~

0.20 _t‘_ I |— | i _EFirst Lnad:ng cytle

ASecond loading cycle
- OUnloading cycle

KM 3564610 | | |

1.40
Figure 2: Load- settlen]e-?w:mlme Krme&ﬂjﬂmﬂﬁ*ﬁiﬂ:
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Table 7: Load-settlement data obtained at the first loading and unloading stages of the plate

Agloll aublll dupnall aasloll

x ¥

loading test perfmmed at the location _IKM 356+635)

|Luau:lm5: 5tagu L

FeNsEWNEG

=
L =~ ]

1z
[ E]
14
15

Table 8: Load-settlement data obtained at the second loading and unloading stages of the

ad (F)

|14
17.07
144
Tl
_"l2s.28
|35.35
|42.42

| 49.49
__156.56
|63.63
|70.7
|56.56
|49.49
|35.35
_____ |21.21
1414

| Normal stress (sg)
_n/m?
0.00%
0.025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225
0.250
0.200
0.175
0.125
0.075
0.005

plate lnading test performed at the location (KM 356+635)

Load (F) | Normal stress (sq) || Ssettlement (5)
i F TR R ANRSI | MRS T |
o I 1.414 0.005 0.20
i1 S 7.07 0.025 0.45
7] |14.14 0.050 0.54
B _ 212 0.075 0.62
4 __|28.28 0.100 0.69
b.. 3535 0.125 0.76
B e 0.150 0.84
- 20 _|49.49 0.175 0.90
B ___|56.56 0.200 0.96
B le63.63 0.225 1.02
Table 9: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
356+635) _ —— L=
[  Parameters. w4 nL......_!!.!Eﬂ!lsﬂ' __ [ 2ndloadingeycle ]
= (seumax) MNfm ] 0.25 0.25
EEEEE ag(mm) R | 0.20 0.25
L ay (mm/(MN/mY) £ 231 5.47
| ey (mmf(MNZ/m*) ] 3.46 955
| Ev= 151/ [a,+a; sn,m}_,__l 141.63 146.03
=B Ev,/Ev, 7=} 1.03

Civil Engineering Testing &

Consmlting Undt

it Syl g S il sy
dgdaadl

|| settlement(s) |
mm__

|

0.00
0.23
0.33
0.42
0.49
0.55
0.60
0.69
0.79
0.88
1.02
1.02
0.93
0.88
0.80
0.20
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; OFirst Loading cycle
020 |@ — I -
| ASecond loading cycle
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Figure 3: Load-settlement data: plate loading test performed at (KM 356+635)

Table 10: Load-settlement data obtained at the first loading and unloading stages of the

plate loading test performed at the location (KM 356+660)

' load(F) |Normalstress () || Settlement (5) |
ll.'mm“E e [T D PR | mm
b |1.414 0.005 0.00

it 107 0.025 0.30

I TR 0.050 0.46

B |21.21 0.075 055

la |28.28 0.100 0.60

5 |35.35 0.125 0.71

6 | 42.02 0.150 0.80

7 ~ |49.a9 0.175 0.88

8 BT 56.56 0.200 0.94

b 6363 0.225 1.05

R 70.7 0.250 1.20

pa T s6.56 0.200 1.20

h2  [49.49 0.175 1.15
et ]3s3s 0.125 1.09
I 0.075 1.00
is  Jima 0.005 0.30
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Table 11: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 356+660)

|Losding stage Load (F) ' | Normal stress (s,) |[" Settlement(s) |
Lo e T
] |1.414 0.005 0.30

o |7.07 0.025 0.63

7] |14.14 0.050 0.72

B |21.21 0.075 0.79

b |28.28 0.100 0.87

5 |35.35 0.125 0.94

6 |42.42 0.150 1.04

7 | 49.49 0.175 1.10

B |56.56 0.200 1.16
EZEEET6363 0.225 1.21

Table 12: Calculations of the resilient modulus of the tested soll according to DIN18134: (KM
356+660)

Parameters | 1stioadingeye ][ 2ndloadingeycle |
| (spmax) MN/m* | 0.25 0.25
| a, (mm) | 0.25 0.38
L a, (mm/(MN/m’)) 1 3.58 6.34
I a; (mm/(MN2/m")) ] 0.30 -12.15
l Ev=1.5r/f [agva;. 55 gl I 123.08 136.39
ety TN 1.11

Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30

0.00 ,
0,20 | ‘\ I S l — | - nF.ir“. Lundil_lg cyclt :
] | ASecond loading cycle
£ 0.40 - | -

o Ulnlanding cycle

Figure 4: Load-settlement data-plate lnading test performed at (KM 356+660)
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Table 13: Load-settlement data obtained at the first loading and unloading stages of the

plate loading test performed at the lnr.atinn (KM 356+685)

] Load (F). I _ |Normal stress (so) | Settlement (S) |
| T fr et | T e i | e
0 11414 0.005 0.00
1 17.07 0.025 0.30
Toa i14.14 0.050 0.45
B 212 0.075 053
[ _l28.28 0.100 0.60
5 135.35 0.125 0.69
3 142.42 0.150 0.78
7 149.49 0.175 0.85
B |56.56 0.200 0.96
b 163.63 0.225 1.10
10 1707 0.250 1.23
1 156.56 0.200 1.23
h2 |49.49 0.175 1.19
13 |35.35 0.125 1.13
R T R 0.075 1.04
hs 11.414 0.005 0.33

Table 14: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test performed at the location (KM 356+685)

Flnadm b Load{F)" T | Normal stress (s,) | Settlement(5) |
———— T ...____Imfm_____.. o i ]
o _11.414 0.33

h_ 17.07 n uzs 0.63

- 3 |14.14 0.050 0.76

B 2121 0.075 0.86

" = 2828 0.100 0.93

B 35.35 0.125 1.00

SR 42.42 0.150 1.08

i7 149.49 0.175 1.15

8 15656 0.200 1.1

b _163.63 0.225 1.29

Table 15: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
356+685)

| Parameters || stioadingeycle ||  2ndloadingeycle |
L (somax)MN/m® ] 0.25 0.25

[ g (mm) | 0.27 0.40

| a 'I""MHMN:‘M_:H | : 2.92 6.74

| a; (mm/(MN2/m")) ! 140 -13.11

[ Ev=1.5r/ (ay+2; 5o mas) | f'\ Wrwm&r‘-‘“* 129.88
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Figure 5: Load-settlement data: plate loading test performed at (KM 356+685)

Table 16: Load-settlement data obtained at the first loading and unloading stages of the

| T Load (F) | Normal stress (s;) || Settlement(s) |
fLoading stage) e L T O ] B s S
o |1.414 0.005 0.00
il | 7.07 0.025 0.28
B 114.14 0.050 0.29
B 2121 0.075 0.46
la 128.28 0.100 053
E=Z=r 13538 0.125 0.60
6 142.42 0.150 066
7 ~ |4v.49 0.175 0.71
8 __|s6s6 0.200 0.78
B |e3es 0.225 0.83
o] 70.7 0.250 0.92
SRS 56.56 0.200 0.92
B2 Jasas 0.175 0.85
b3 = |35.35 0.125 0.78
ha |21.21 0.075 0.70
bs . .. ]1414 —0.005— : 0.07
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Table 17: Load-settlement data obtained at the second loading and unloading stages of the
plate loading test perfnrmed at the location (KM 356+710)

1 Load ' |Normal stress (s,) | settlement (S) |
1‘““"'““.““““Lm___ ST o N 1l mm
0 11.414 0.005 0.07

S 707 0.025 0.40
RN 14.14 0.050 0.49

B__ |21.21 0.075 0.56

4 |28.28 0.100 0.60

5 13535 0.125 0.69

6 142.42 0.150 0.75

7 149.49 0.175 0.80

B |56.56 0.200 0.86

b |63.63 0.225 0.92

Table 18: Calculations of the resilient modulus of the tested soil according to DIN18134: (KM
356+710)

| Parameters | istloadingeycle || 2Znd lcading cycle %)
l (samax) MN/m® ] 0.25 0.25

IE a, (mm) | 0.22 0.16

[ ay(mm/mn/mY) | 3,28 5.94

| a, (mm/{MN2/m*)) | -2.18 -12.09

|  Ev= 157/ (8,40, 5g pm) | 164.75 153.99

Ea B fEv, 0.93

Stress (MN/m?)
0.00 0.05 0.10 0.15 0.20 0.25 0.30

0,00 v -
0.10 [I}‘_ - ; : OFirst Loading cycle _
020 [sN ! -ASecond loading cycle
E 0.30 ~—0OUnloading cycle ——
E o040 j —
E 0.50
% 0.60 — -
2 0.70 -
0.80
0.90 P gt ———— =
- KM 356+7 ]
' £ r - .wmm'\uy
Figure 6: Load-settlemeft d awwfrﬂﬁ at (KM 356+?1.Dl EL
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Test results presented herein report the load-settlement data obtained from 6 plate loading
tests conducted on the Prepared Subgrade of the Electric Express train project at 6 locations
(KM 356+585, KM 356+610, KM 356+635, KM 356+660, KM 356+685, and KM 356+710) in
accordance with German Standard, DIN18134,

| Eul fl Er}

| s L mn/m2 |z 50|
[ KM 356+585 | 11121 12377 111
[ KM 3564610 | 11380 148.71 131
'l KM 3564635 | 14163 146.03 1.03
i i KM 3564660 | 12308 13639 1.11
| KM 356+685 | 119.27 129.88 1.09
B KM 356+710 | 16475 153.99 0.93

« Note: Before interpreting these test results for future applications, the Prepared Subgrade in-situ
variability between the testing locations should be considered.

T Technical committee Lab Engineer
- Prof. Dr. Mohamed F. M. Fahmy Mohamed A. Al-Najjar
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i ite: i Mohamed
Location of test site: KM 356+585 :.::::: ::: ::l -
Project title: Electric Express Train Project - AL-Alamiaa | Date: 12/5/2024
Company

Diameter of loading Time 12:30:00 PM
plate o 12:58:00 PM
Lever ratio 1 Note:
Tvpe of Soil Prepared Subgrade Komatsu 400
Bedding material —_—
Temperature 22°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10.00

1 7.07 0.54

r 14.14 92.70

3 21.21 9.58

4 28.28 9.51

S 3535 9,45

6 4242 9.35

7 49.49 9.25

8 56.56 9.14

9 63.63 9.00

10 70.7 8.81
Unloading Stage 11 56.56 8.81

12 49.49 B.86

13 35.35 8.93

14 21,21 9,08

15 1.414 0,68
Test regime Loading Stage No. _|Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1,414 9.68

1 7.07 9.42

2 14.14 9.35

3 21.21 9.24

4 28.28 9.17

5 3535 9.10

6 4242 9.04

7 49.49 8.95

8 56.56 8.88

T gman L p—— 63.63 8.70
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[Location of test site: Field |Mr.Mohamed
o KM 356+610 sl il
Project title: Electric Express Train Project - AL-Alamiaa [Date:  [12/5/2024
Company
Diameter of loading Time |1:10:00 PM
plate e 1:38:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade Komatsu 400
Bedding material -
Temperature 22°C
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10.00
1 7.07 9.70
2 14.14 9.60
3 21.21 9.54
4 28.28 9.46
5 3535 9.32
6 42.42 9.22
7 49.49 0,11
8 56.56 9.01
9 63.63 8.94
10 70.7 8.80
Unloading Stage 11 56,56 8.80
12 49.49 8.85
13 35.35 8,92
14 21,21 9,04
15 1.414 9.64
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1.414 9.64
1 7.07 937
2 14.14 9.22
3 21.21 9.14
4 28.28 9.08
5 35.35 9.02
6 4242 8.95
7 49.49 8.89
B 56.56 8.85
~—9 0363 8.78
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ation of test site: Field |Mr.Mohamed
ati KM 356+635 gl
project title: Electric Express Train Project - AL-Alamiaa [Date:  [12/5/2024
Company
piameter of loading P Time |1:45:00 PM
plate 2:13:00 PM
Lever ratio 1 Note:
4 Type of Soil Prepared Subgrade Komatsu 400
Bedding material ars
Temperature 22°C
Test regime Loading Stage No. {Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1414 10.00
1 7.07 9,77
2 14,14 9.67
3 21.21 9.58
4 28.28 9.51
5 3535 9.45
6 42,412 9.40
7 49.49 9.31
8 56.56 9.21
9 63.63 9.12
10 70.7 8.98
Unloading Stage 11 56.56 8.98
12 49.49 9.07
13 3535 9.12
14 21.21 9,20
15 1414 9.80
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Reloading Stage 0 1414 9.80
1 7.07 9,55
2 14.14 9.46
3 21.21 9.38
4 28.28 931
5 3535 9,24
6 42,42 9.16
7 49.49 9.10
TFg 'leuumﬁ.mﬁ = 9.04
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~tion of test site: Field  IMirMobamed
m 356+660 feam Mamdouh
project title: Electric Express Train Project - AL-Alamiaa |Date:  [12/5/2024
Company
piameter of loading Time [2:20:00 PM
plate - 2:48:00 PM
Lever ratio 1 Note:
Type of Seil Prepared Subgrade Komatsu 400
Bedding material i
Temperature 22°C
Test regime Loading Stage No. M__w
Loading Stage 0 1414 10.00
1 7.07 9,70
2 14.14 9.54
3 21.21 9.45
4 28.28 9.40
5 3535 9.29
6 42.42 9,20
7 49.49 9.12
3 56.56 9.06
9 63.63 8.95
10 70.7 8.80
Unloading Stage 11 56.56 8.80
12 49.49 8.85
13 35.35 8.91
14 21.21 9.00
15 1.414 9,70
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm)
Hciudiﬂt Stage 0 1414 9.70
7.07 9.37
14.14 9,28
21.21 9.21
28.28 9.13
35.35 9,06
42.42 8.96
49.49 8.90
56.56 8.84
8.79
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[ocation of test site: KM 356+685 Field ::r.hl;:nl:lul:ntd
team ame
project title: Electric Express Train Project - AL-Alamiaa |Date;  [12/5/2024
Company
piameter of loading - Time |2:55:00 PM
s 3:23:00 PM
Lever ratio 1 Note:
Type of Soil Prepared Subgrade Komatsu 400
Bedding material -
mﬁntum 22°C
Tesl regime Loading Stage No. _|Load (kN) Dial Gauge Reading (mm)
Loading Stage 0 1.414 10.00
1 7.07 9,70
2 14.14 9.55
3 21.21 947
4 28.28 9.40
5 35,35 931
6 4242 9.22
7 49.49 9.15
8 56.56 9.04
9 63.63 5.90
10 70.7 8.77
- 1 56.56 8.77
Cpading Siage 2 49.49 8.81
13 3535 8.87
14 21.21 8.96
15 1.414 9.67
= - ing Stage No. Load (kN Dial Gauge Reading (mm)
J_E:.Lfﬁﬂgmgt it ?,“ - {1.4}14 9.67
R 1 7.07 937
2 14.14 9.24
3 21.21 9.14
4 28.28 9.07
5 3535 9,00
I 4242 8.92
Vi 49.49 58.85
5 56,506 8.79
e 1 NS 8.71
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[ocation of test site: KM 356+710 Field bir.Mohamed
team Mamdouh
project title: Electric Express Train Project - AL-Alamiaa |Date: |12/5/2024
Company
Diameter of loading o Time  |3:40:00 PM
e 4:08:00 PM
Lever ratio 1 Nofe:
Type of Soil Prepared Subgrade Komatsu 400
Bedding material s
Temperature 22°C |
Test regime Loading Stage No. _|Load (kN) Dial Gauge Reading (mm
Loading Stage 0 1414 10.00
1 7.07 9.72
2 14,14 9.61
3 21.21 9.54
4 28.28 9.47
5 35.35 9.40
6 42,41 934
7 49.49 9.29
8 56.506 9,22
9 63.63 9,17
10 70.7 9.08 i
Unloading Stage 11 56.56 9.08
12 49.49 9.15
13 3535 9,22
14 21.21 9.30
15 1.414 9.93
Test regime Loading Stage No. |Load (kN) Dial Gauge Reading (mm}
Reloading Stage 0 1414 9,93
1 7.07 9.60
2 14.14 9.51
3 21.21 9.44
4 28.28 9.40
5 35.35 9.31
6 42,42 9.25
7 49.49 9.20
8 56.56 0.14
.. 63,63 9.08
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