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Soil Validation Tests
for Sub-grade soil

5G-01 (1-8)

Project
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Test Results:

Tasas were concucted ta catarmine the reguired cheacteribes of frefooarse sggregate for ool
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: KM 3324340 and KM 332+440
Native Soil
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2. Tost Set Up and Instrumentation
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+ The Gesmian standard DIMIRE3A wat aspked 1o defioe the test sensp induding the
Ioading system, test corditions, and procecurs tar the plate loading tets.

-« Thee tests wire carried out 4 determine the Stram Madud (<1 and Fed and their
ratio {E42/Ev2 ] from a stress - deformation relationship of o ansaoste lasding

» 1 b hesasling plats: has & dismeter of 500 remand a thakness of 25 mm and i ]
mﬂdiﬂhqmmmmmrnhhmtpﬂﬂmmw

fiace of the piate Ta aliow 3 300-mm plate 13 b placed on the G00-mm plitc o

» The loading systern cansisted of @ hydraubc pump consected o 2 hydmulic [ackof
200 Bar capasiy, which can apply and relesse the load moements,

» Thie disl gauge used fo meazure (e plate settiement has a resalution of 001 M
and the lever retio was #gual ta 1
= The temperatire at the time of the test was 332 10

= The plate wos corried out or & Native Soil jaccording to the company) at v polais
(KM 3370 30 and K 30 24880] The test sarface area was lewelied, and the plabe was

el o this suillace

= Ther brydraubic jari was placed an the reiddie of, and nonmal 1o, the loadeng plate
eneath the rescion keding syrtem and secursd sgasnst 1o
= The reaction bading syateny wis 4 m&.ﬁ-&ﬂﬂ
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to koadimg torts o the Mative Sail of tha Fie ot Train
locations (KM 3124340 ard KM H!Hiﬁ and e data

_mmmuwuumﬁt

'Tﬁlmh lead-settlement data obtained ai thee first loading and uninading sage:
of the plate kading test performed 32 the locatios (KM 3320340, whin Tabls 2 shows the
data abite ined st the second loading slage

Table L: Load-setilement data abtained &t the firstnsding and unloading stages of the

o e | i |
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© Tha lnad-serrement dara ohtained in all loading and unlgading stages for the test porformed
1 the first Incatian KM 1124340 are shown in Figure 1 Table 3 shows the caloulations of the
resient moculus of the tesied soil accordng to DINIELSA. The festing data comespondng to
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KM M2+ 30

Ligure
igure 1 Load settlement dsta- plate basding test performed at (KM 3324340]
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= Note: Beters inteepreting these test rewills lor future sppheatior, the Native Soil m-ur
wariabiity betwees the testing kacstions sheld be comsdernd
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Electric Express Train (Sokhna - New capital - 6th
of October city - New Elalamein city)

—
wmie gst edu. 6y CINTECHRajust &du.ag
CETCZMBONA Trans Gea FLT 1of 10 Mobde +201555631725



Bl e it

\sading vystem, test condtiant, and procadure for the plate iaading twsts

o Thes tessts wire carried out Lo determine the 51rain Moduli (Fyl and Evd) and Thes
i {Eu3 fEw ) From & stress - deformation ielatianship of two consecutive fnading
e Lovading-|infauding-Loading riting.

« Thes lpating plete has 3 diamatar o GO0 P and @ Thickmess of 25 mm and it &
provided wilh ﬂﬂlrmmmmﬂufﬂuuﬂuhm
facr of 1@ plate e aliow a 300 mm 512 10 b8 placed 61 the B0 e plate top.

+ The Inading system consised af @ hydreulic pumn comnectied to o bydraufic ok of
00 bir capacity, whichcan apply and ralgasn the Indd indremants.

+The disl gauge used 1o meansts the plale seftliement has a resolilion af 001 mm
arsd 15 lever ko was equal 06 1

» The tempoeature 31 the line of th test was 303 1'C

s Thar plate was carried out on & Matye sod japronding 10 the conspapy] 4t twa paints
(R 332+600 to 332eGR0 and Kk 1134500 to 33245000 The test surface anea was
lewrlied, and (he plate was beddod an ihr srface

sl jack wens placed on the middie o, and noims t, thi laading plate
i bt |l ing
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 Tabie 1 presemis the (s settement date obtained a1 the frst loading and uniaadieg staget
' of the plate loading Test pertormed at the lacation (KM 3324600 to $324560), whie Teble 2
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Table 1 Load.cattlament data shtaingd t the first lsading and usloading stages of the
plate loading test perfarmed it the location (KM 332+600 ta 112+650]
- load F Memuismeiel 000
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nze 024

ansa [ ¥
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a‘dhﬂuﬂumwhﬂlmm
1321660 are showa 0 Fipere b Tabw 3 shaws the
gorording 19 HINLE13E The festimg

The lpad-settiement data erained n
at the Hirst locaton (KM 332+600 to
calculations of the resilient madukus of tha tested sof

data earraspanding 1o the cpcond tzstag paint KM T324500 ta 3374600} 5 provided in
Tabies 4.6 and fgure 2 :
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KM 3324500 to 332+600, and KM 3324600 to 3324700
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2. Test Set Up and Instrumentation

--mmﬂ-dmmﬂmmlnm-mumw
laading svstarm, tet conditians, and pracedure for the plase inading fests.

* Tha tasts weie armed sut 10 determine the Stran Maodull (EvL and Exl] and thes
ratia {Eul/Ev1] from a strass - ceormation relationship of two consecutive oading
Hom Loadeg-Un kadicg-boed ing regime.

«Tha ksading plate has a dismeter of 600 mm and a thickness of 5 mmand it
memnmmmmmmawmmhm
face of the piate to slaw & 300-mm plate ta he slaced on the B0-mm plate 1o

= Tha ioading ystern cansisted of a hydraulic purnp cannected 1o @ Pydraslic ack of
TO0 bar capetity, which £an apaly and release the losd ncrements.
o Tha dial gauge used o reanne bhe glate settlement has o ressluton of 001 mm
and the kever fath was equal B3 1,
= The Temperatan ot the time of the test wis 282 1°C
»The plate was carriee gutan @ Middie Embarkment |15 m) [acsorging 1o the
eoenpany] at & pomts (KA 3515300 ta 3324400, KR4 132+400 10 1324500, K8 3320500
o FE2B00, mned KB 332600 ta 3320 TO0). Thie Test surtace area was kevelied, and the
wlate wan hedded on ihis swrface.
= Tha hyriracilic jack was placed on the méddie of, ard naemmal 1o, the loading pate
biereath the resction Pﬂlﬂ-lﬂ‘m

e b e

+The reactiaon lnsding system
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Table L preserts the Inac-sertlomont duts obtained ot the first kosding ard Lainading stage
of the piate laading test performed at the location (KM 3324300 to 132+808), whele Tasle 2
whaers thet taka oheained ot the second ivading stape.

Tabie 1: Load settlomint dats sbtained af the first inading and uninading itages of the siaee
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Thaz loan-setthiment dats ottained in 8ll isadisg and unioading stages for the test periormed
at the fint location (XM 3324300 Lo 332440} are shown in Figure 1. Tabie 3 shows the
Mﬁhmiﬁm*ﬂﬂ:dﬂm*uh DINTATAS. The feitiag dats
‘earrespantling to the mﬂhﬂk‘pﬂi mnmum+mhmhmn
and Figure 2. The teating date cormespanding 50 the Bird testing peint KV 332+500 1o
A33+E000 is provicked 0 Tables 7-8 and Fgure 3, The testng data correspanding to the fourth
festing point (KM 3324600 to 3324700 it provided in Tabios 10-12 and Figure &

Table 3: Caiculations of the resiliant modulus of the tested soil according to DINIA1IA: (KM
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Table & Load-settiement data obtined at the fest loading and usloading stages of the slate
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Plate nadieg test performed at the ication [KM 37+500 10 332+400]
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Tabie 9: Cadtutations of the resllient madulus of the tested soll sccording to DINIBLE: (KM

3324500 1o 1324600)
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KM 3324400 to m-ﬂm:ﬂmﬂum

(Upper Embankment (Fermal)
Project

Electric Express Train (Sokhna - New :apﬂ'._al - 6th
of October city - New Elalamein city)

Prepared for :
El-Nawras Company for General Contracting

“Building No.3, first floor, El-Sheikh Zayed, lsmailia

o (October 29, 2023)
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2. Test Set Uip and instrumentation
“+ The Germas stamdard O K134 was applied to deliae the et vetup irckiding the

foading systemm, teit conditions, and grocedurne lod the plate loadng tests.
= Tivie Tt where canrind Out £0 deterrsirs 1Re Siraln Madub (Fyl and Bel) and thei
ranin [FedEvl) from a siress — delormation rebatiosship of fwa consecutve inndmg
from Load mg-Lintoading Loading regime.

» The Ioading plate has & dareeterof 600 mm and a thickness of 25 mmand Rs
peovided wilk egually spaced stilfenes. The upper plate Face is parallel bo ehe Dartem
fave of the plate 1o elow a 30-mm plate o be placed o the GO0 mm pate op

o Thie laating ipitemn consmted al & hydwaidbc pump ooniecbed 1o @ lwd el jeck ol
T bar ceaatity, which can apoly and relesse the baad incremesrs

= Thee dlinl gauge used 1o maanare thisplabe sellerner his @ resolution of 201 mm
ard 19w lever radho wias egual to

= The 1emperature 2L ihe bime of the a3t was 27E L°C

» This plate win cavied out on o Uppss Embankmunt [ arma ] | sccosding 1o tha
Lomguany] ot 4 peests L 1320300 1o 3320350, KA 152+ 350 10 332400, WM

37 +400 b 337 050, e KM AP 6450 i 75004 The tesl asface e wai

lessilled, and i pilabe was oedded on thi wiface
= The hdﬂuh:juh wiat placed o e middle o, anil rord 1o, the loadeng plats

g ibioe oeding spstem snd seconed ai._l- il i g
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propwet wore conducted at & locatians : :
K 3324800 0 1334450, and KM m-ﬂuwmwmm“

-lﬁhummrumwmm

Tabie § prosents the load-settiement data ootaned a the fist ioading and uninading Stiges
af the plate inading test pesarmad 3t the localion {IM 3324300 to 3325351, whils Table I
whawet the dats shrained at the second laadi=g Fage

at the locatian KM $33+300 to 332+350)
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The ad-setzlesent dits obiaed in o loading snd unioading stages for the teit performed
at the first focation (KM 3324300 1o 332+380) are wiown in Figure 1 Table 3 shows the
slcclations ¢f the restient modsus of the tested sl aceording o DINLEL34, The tesfing
data correspanding 10 the second testing pant (KM 3324350 1o 392400) iy provided 0
Tables a4 grd Fgwre 2 The testng data corresponding to the third testing pont (KM
3324400 to 132+450] 15 provided in Tabies 74 and Figure 3. The sesting deta rarecpanding
10 tha 0 Th testing paint KM J32+450 to 3324500| is prowded In Tables 10-13 ind Fgure 4.

Table 3: Calculations of the resiient modulus of the tested sod according to DINIE3A: (KM
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Flgure 1: Load-settiersent dats: plate loading test performed at (£ 313+300 to 3324350)

Table 2: Load-settlement data sbiained at the first loading and unicsding stages of the
AES Yoadg haet parfiorimed at the locatien (KM 3320350 ta 332+400)

24005 By
RS @an
1053 aar
anrs 0K
<. bl nas
3125 s
2.150 870
A7s an
0300 s
o228 L0
8350 L1a
R 1] L3
0175 Ld
LiFs o
:“" T

s e el i S %

W FEOLE L

il i e W S

| s
Bl 15 cmmiﬂtlﬁlﬂ

Mabile: +201555631725



] [y j-.'“,i'
Table 6: Cakulators of the resilient modubus of the tested sl sccording ta DINLBII: (KM
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'& Load-settiement dats obiaired at the second |oading end wnloading stages of the
phate li: (L4 Mnmum

| Setiement(s]
1414 i T 1] an
PR mazs 153
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Table 9 Caleulabioes of the reviient modulus of the tested soil according to DINIELIS: (KA
112+400 to 532 +4%0)
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Figure 3: Load-settiemmnt data: lat loading st performed st (KM 3324400110 132450}

Tabi 10: Losd.settiement data obtained st the first lading and nleading stages of 1
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tmading wystem, kast conditians, and procaduse dar he pote [oading lests.
--mmmwhdmumueMMIEﬂ end Evl} and thew
ratic [Ev2/Ex1) frem a stress - deformation mﬂmmm
brpm Loading Lninading-Laading rogima,

= The m;ww:mdmm and & thiciness of 2% mm ard it s
rovided with equally spaced stiffeners The upper plate face is paraliel 1 the bostom
face of the psts 5 Kiow 3 300.mm ate ko be placed on e GOC-mm plare top.

« The lasding system consivted o @ bydraullc pumg coneected o a hydrauic jack of
T00 bar capacity, which can appy and release the oad screments,
* The dial gauge wied to meamine thr plate settiemenl as 8 resohtion of 001 mm
and thi lisser ralio wis squal to 1
+ The vemparaiure ol the fure of U teil was 260 190
» The: plate wa carried ol on & Upper Embankment (Fermal) (acordisg to the
camqaany| at 4 points (K4 3324500 1o BEI4550, KM 3324550 10 3324600, KM 333 +600
£ 3374653, and K64 332+ B30 o 52+ T00]. The test surface aria wis ievelind, and the
plate was on ths surface,
cic was placed on the middie of and rormal in, 1he kading plats
ion loading eystem and wequrgd againet tisiag
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Tabée 1 IFRSENTS ThE IDRT-SATTIRMENT Gata abtained &t the fist loading and urioading sages
o4 the pists ioading test parfarmed at the location (KM 3324500 to 35245301, while Tadle 2
showt the data obtzined 3t the secand load ng stage.

Tabie 1; Load-sottlamant data sbtained ot the Frot leading and unloading ctages of the plate
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Thit foad-settiement dara obtained in 3l loading and umioading stages farthe test performed
‘@t the firer Loeation (KM 2324500 to 332<550] s s=own (n Figue 1 Table 1 shows the
ealoulations af the nesiliant modiahis of Fi tested soll accarding fo DINTEL 1A, The testing data
mmemm{mmmnmmthmu
a7 Fgue X The testing data corresponding o the thind testing poirt (KM 332608 =
F33+850] s provided I Tasles 7-9 and Figure 3. The testing data coresaonding fo the fawrm
tEsting pont (KM 1324650 to 337+ 700) is provided in Tanles 10-13 and Figure 4

Table 3: Caleulations of the resilient modules of the tesfed ol accordieg to DINLELIA: [ER4

3324300 to 332+4350)
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XM m 3320425, KM mﬁmﬁm |
KM 332+450 to 3324475, and KM 3324475 te 332+500

(Prepared Subgrade)
Project

Electric Express Train (Sokhna - New capital - 6th of
er city - New Elalamein city)
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Building No 3, first floor, El-Sheikh Zayed, Ismailia

[ 43-2023)
R i " R
sl gl ket o el =
AL SR Tun

e Bpae! B gy CINTECHE S5t pdusg
CETCZHADI15-B Trans PLT ol 26 Woble. +201555631725




= The tesis m_mﬂd_mﬁ'dﬂmrﬁi.wmlnunﬂl (Ev] and Ev2) and their
;ﬁdtﬁi‘{ﬂﬂlm-m+&mnmrﬁﬂuﬂinﬂmm SR 3
#rom Laading Unioading-Lcading repime.

e (oading giste bas & dlamecer of 690 and = hicknass of 25 mm and it

prowided with eqully spaced stiffeners. The ugper plate face is paraiel to the Battam
face iof ihe ﬁmmﬂw-mmghumhplmﬁmmﬁm'mm

« Thie loading system consisted af  tydraubc pusia gonnected 10 a hydraulic jaek of
700 bar eapacity. which can apply and release the load mcrements:

» The dial pauge used to measure the plate settiemesnt has a resalution of 101 mm
and the lewer ratio wis Fqualto ]

+ Tha temparature at thie ime of the test was 261 1°C

=The carviod out on a Frepaned Subgrade (acarding o the company] at 8
surlace srea was Ievelled, and the plate was bedded on this surface.

was placed an thi middie of, and nermal te, the kiating plate
th the reatlion loading system and secured againit Hiting,
« The reacticn Ipading system wis a heawy muft-purpose Loader CAT GG

v g5t 6 B CINTECH@ejust edu
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it EACRE M- AL, :
332-350 to mtm. KM 3324375 to. ntuﬁ, K

S g 3324450, TV 3324850 to 132+475, and KM 3320475 to BI24500] mt_ #

d 3t the 8 reet points i included in Ansendi £

wﬂ-iiﬂﬂuﬁmwnmﬂtmm at the fry Ipading snd wnloading stages
of the plate I0Ng Lest performas at The locaten (K 132+300 1o 332¢325), while Table 2
shows the data obtained at the second loading stage.

Tabie 1; Load-settiement data obtained at the first loading and unloading stages of the plate
loading test perlormed at the bacation (KM 332-300 to 3324315)
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200 1m
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The mMmmmmMmlwmmm
at the first location (KM 332+300 to 332+335) are shown in Figure 1 Tabie 3 shows the
mﬂmwmmnwunﬂmquuuﬁummm
Wiuﬂ:mﬂtﬂﬂpﬂﬂ wmcysmmdﬂ]upwmdmmtﬁ
mﬂuummmmmu 332+350 0
7-4 and Figure 3. The testing data porres
mnﬂm:{mﬂ!ﬂﬂ-mi!m is provided in Tables 10-12 ard Figure 4. The tesing
data correspanding to the Fifth testing poent KA 332400 tor 3334425] is grovided in Tabiesy

13-15 snd Figure 5.
h-ﬂhﬂnﬂluﬂﬂumﬂuﬂmﬁuwmum [Em

Table 3: Calculations of
C tawedegee  idlesegode
0.25

F33+300 1o 332+325)
0I5

E oaT

513 697

400 1431

TLa5 13281
181
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AN | 3324300 10 4224325

Figure 1: Load-settiement data; plate loading test performed at (KM 1224300 to 132+375

Ipading test porformed at the location (ki 3325325 to 132+4350)

0035

M;umﬁhm:nﬁmmﬂmmwﬂﬁﬂ

a.00

1 1ra] 230
0083 .43
0075 55
A0x o7
0125 0,58
(1 L] 116
GITS 115
0200 1.60
0215 176
0.2% 188
0.200 LE8
D75 1.86
0,115 174
0a7s 154
0,305 08

e S — el

 CETC23110015-B Trans PLT 5 of 26 CINTECHEejust adu eg

Muabile; 201555631725



L[]

Stress (MN'm)

ni1s

b2 L

o First Loading cyele
A Second lbading evele
O Unlsading cvele

6 of 26

CINTECH@ejust edu.ag
Mabde +201555631725



waw Bjust edu eg
CETC23110015-B Trans PLT

it
181
LA}
163
180
187
230
210
708
199
1.85
1L.00

|
i

CINTECHZejust edu &g
Mobile +201555631725



Figure 1: Load-sattlement m#mmm#nlnﬂmﬂum

Tabia 10: Load-settiement data abtained at the first loading and unloading stages of the
WM 332+375 to 332+400]
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Tahle 15: Caleulaions ol the resilient modulus of the tested woil accosding o INTS134; (KM

Mm:ml
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"Z&ﬂ%ﬁﬁem 3324525, KM aazﬁ:ﬁmm
KM 3324550 to 3324575, KM 3324575 to 3324600,
KM 3324600 to 332+625, KM 3324625 to 3324650,

KM 33‘2*55#3 to 3324675, and KM 332+675 t0 332+700

(Prepared Subgrade 2.0)
Project
Electric Express Train (Sokhna - New capital - 6th
city - New Elalamein city)

Prepared for

vﬁ» v ng No.3, first floor, El-Sheikh Zayed, Ismailla
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+The German stenesrd DIN1E1I wasapplisd to difine thie test setup ncluding the
Hhmmmmmhmwehuum

* The tasts weee tasried out 1o determons the Serain Modai [Ev] and Evd] and fhesr
ratio {Ex2/Ev1] from a stress = deformation relationzhe ol twn cansscutive loading
from Loading-Uriading-Loading regime.

- The ipading plare 12 & dismeter af GO0 mm ard a thicknecs ¢f 25 i 3 i s

provsed whth ecualhy soacerd sifaners. The upper plate face s paraliel o the aftom
face of the plate to allvw 3 300-mm plate to be jlaced on the G00-mm plate top.

-ml-nadlrr:nmmumﬂrhhﬂuuﬁ:mmnﬂhahmlkhﬂ.d
700 bar capacty, which can appiy and releare the load incremens

» Thig deal gauige used 1o measare the plale sortioment has 2 resplubion of 001 mm
AN il lever ritan was egual bo d
» The termperacune ot the time of the test was 212 1°C

= The plaze was carried out on 2 Preparec Subgrade 20 [Jearcing i the cuenpany | at
8 paints The test surlace areg wat levelled, dnd tho plite was peddad on this surface.

ih Y - k
mﬂh;jmﬂfﬂt was ploced o the midde of, ard rarmel Lo, the lneding alate
" enedth the bzading system sad secuied agana tltng

AT
# The reaction hnmur@h_!_d_i}_ @ hitawi mel-porpaie Loader CAT 5724,

e i | A R
; E Vel
rl T CwT DA CINTEC Higeps! adkieg

‘EETS2A110025 Trans PLT e ST T [ Wohie =201555631 725




mwﬂwammNWmmmﬂiﬂnum -
:mna}m KM 3324650 to J32+675, ard KM 3124615 to 132700 and 1he data
e A% the B best poinds i endbeded 0 Anpenda &,

Tale 1 presents the kad settiement data cbtamed at the first loading and urkiading stages
adnmmmm-m-mmn:ﬁmuﬂﬁlﬁ.mm:
shows the dats chiained a1 the second loaging 3iage.

Table 1: Load-wattiement data obtaimed st the frsi loading and unloading stages of the plate
Isading tes: performed at the location (KM 3324500 10 332+525)

EIHTEGH@MM

ot a0 '
CETSIN 100286 Trans PLT Aof 28 Mok a3 +1Mﬁm1



Thee load-setiiement data ottained in all lnacing and unicadeg stages For the test performed
lﬁ-h first lozation (KM 3324500 1o 332+525) ace shown in Fagare L nueamu
cadnsatica s of the 1eciBent madubic o the rectad il areonting 1o DINIRLA, The testing dita
mumtmmmmmnmumﬁﬁinwwmw
ard Figure 2. The testing dals correspording 10 e third Testing pont (kM 3324550 to
mmmmmu:mm Figure 3. mmﬂumtmﬂn;::mfwﬂ
testing poent (K 3324575 to 332+600] is provided i Tables 10-17 and Figuce & The tastng
cista cormesponding 1o e Eifih 1Esting poist (KM 332+600 to 332-625) is provided in Tabies
1315 ad Figure 5.

Tabie 3: Calculations of the resident modulus of the tested soll according to DIN1E134: (M

§32+500 1o 3324525)
C rewmdngipe
[T
o
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R
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 Figure 1; Load-setilement data: plate loading test performed at (KM 132+500 1o 332+525)

Table 3; Load-seitiement data obtained a1 the first loaging and unioading stiges of the plate
aading test perfarmed a¢ the lacation [KM 132+525 to 332+550)
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Figure 2: Load-settiement data: plate loading test performed at (KM 332+525 o 332+550)
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figure 3 Load.sottisment data: plate loading test performed at (KM 132+550 to 3324575}
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Figure 4; Load-settlemant dats; @w:w 3324875 1o 1124600]

_.I.-I"-'--.-'l-' sl

__________..—-F"""_

warie gLt exdu g CINTECH st i &
CETCIN 10025 Trans PLT ol 26 Mol 201255631725



Vabie HM‘HMIHMMNM"“*‘**
Inading test pertarmad 8t thE IaLation (KM $32+600 to 332+625

Tabies 15: Calculations of the resifient modulus of the tedled 5eil according to DIN1EL34; (KM

332600 16 332625
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M‘ﬁm‘h the sightn testng point KM 3324675 to 332:700) s provided In Tables 22
‘243nd Figure £,




=
mﬂ-uu-uuhmu:mnhmwﬂmmmm

test pad 2t the lecation (KM 33245625 to 3324650

LA Q005 oar
T 0025 LEH
0050 09,50
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010 [
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0LXYS 108

Table 18: Calculitions of the resslient modulus of the tested 1oil according Lo DINIBLI: (KM
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ta 332650}
data: plate loading test performed at (KM 3324625 ta
Figure 6: Load-settigment

of the
data ohiained at the first loading and unlaading stages
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