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Compression
Tests included Shaar Modulus Shear Bond Stffnass
Yes Yes Yes
1 SPECIMENS DESCRIPTION:
Specimen 1 2 3
1] __ Dimension. Shear | Shear |Compras
Dvarall width of bearing {shorler dim.} ] 350 350 350 mm
{Overall length of beating (longer dim.} b 450 |0 "as0 450 M
Total Neminal thickness of Baaring Ty Sr s I [F A PIS 22 | mm
Effectiva width of laminated bearing a’ 233510 | MR 335 W335 mim
JAL 435 | 435 435 mm
Number of elaslomer layers n, 12T 12 layers
Elastromeric loyer thickness t 21 T 1 | 11 mm
Number of stec! layers n. AL 11 | layers
Thickness of steel reinfarcing plale ty 4 ey 4 mm
Thickness of ouler slae! rainfo sy S e e e e )
B X B T T T e, il 7|
Tolal [nlial thickness of bearing ¥gnoting lop T, 176 176 176 mm
and boltom covers
Total intial thickness ol elastomer in shear Tq 132 132 132 mimi
Effective plan area of laminated bearing A 145725 | 145725 | 145725 mm®
Overall plan aroa of the bearing A 157500 | 157500 | 157500 mm*
The lorce-free perimeter of the bearing i, 1540 1540 1540 mm
Shape faclor S B.60 8.60 B.60
i RS T e
o S e e e e e e e £ =
- I ] =}
o s e i b P Pt Pt s TITr T
& 7 7
a’, b, D'
a b D
Fipure 1-1: Schematic drawing showing lhe specimen dimensions
m\% i g — =
lp,
) ""h“:\;-‘\-m-—-r.—-.—-‘".'.q
1, L = 'ﬁ\- Skl bl -
. -~ -
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2 SHEAR MODULUS TEST
2.1 TEST PARAMETERS

oc 6 MPa

Fo 945 kN

V.u 1188 mm

Vo 3556 mm  [610.27T,
Ve 766 mm  |at0.58T,

2.2 Shaar Modulus

Fr 96.71 kN
Tor 0.31 MPa
0,
;"' 20:12;5 5 Figure 2-1: Shear Modulus Tesl Setup
IH v
Tes 0.54 MPa ey
£q2 0.58
NG S [ oo TR | B MRalE = 300 1
2. 76.56, 203.05
2.3 Viaual Inspection 4 200 ]
g : [ 35.64,96.71
No cracks, cuts or lallure g Bl
appeared during loading. T 100 4
S
."E‘ 50 4
= ]
1] 50 100 15

Horizonta! displacement - V, - (mn}

Figure 2.2; Load-Horizontal Delormalicn Curve to delerming
the Shear Modulus (G)

Figura 2-3: Delormad Shape at V,u Figurp 2-4: Visual inspaclion resulls

+For Measurement instruments refer to Appenaix A
-For Test Descriplion refer to Appendix 8

Py

v T /ﬁd
/

e : . 4 AR
.J..M._—_ugw s
ms e Aacta o Lty B LS o Ly sane g = Tl
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3 SHEAR BOND TEST

317 PARAMETERS

- 12 MPa
Fir 1890 kN
Vi 257 mm

3.2 Visiual Inspoction

ARer applying a displacement ol
257 mm, debonding between
the lower steel plate and lhe
adiacent rubber layer was
nolicad at one cainer of one
specimen of the iwo specimens.
The crack deplh was 20 mm
betwaen the stea] plate and the
tubber layer as shown in figure e

Figura 3-1; Shear Bond Tast Satup

34, 700 L
__ 600 257.00,59858 L |
.-‘z.‘.soo 1 i
w00 |
n" |
& 300
[+ |
% 2 - |
3 |
€ 150 rocd |

i~ I
1 g o e —r—r—7— T
i T HorzoMB) displacem@hl - v, - {mmy ™ |

Figure 3-2; Load-Horizenlal Deformation Curve

Figure 3-3: Deformed Shape at V', Figure 3-4: Visual Inspeclion rcsulls

*For Measurement Instruments reler lo Appaniic 4
*For Test Description refer to Appendix C
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4 COMPRESSION TEST:

4.1 APPLIED FORCE

Cen 25.81 MPa
Fra 3760.76 kN
4.2 Intyrsecting Compression Modulus

V. 28 mimn
V,_; 75 mm
553 0.015

£ez 0.043

[} 8.60 MPa
ey 25.81 MPa

I_.'.'-'E;"L_:J | 646 MPa

Figure 4-1: CompressionTest Setup
4,3 COMPRESSIVE STIFFNESS

vgf 28 mm 4000
v:l 7.5 mm
. 3500 7.52,3760.76
F rir 1253.6 kN Z 1000 ]
Fen I760.8 kN =
G, " =5 | kNmm w2500 1
g 20:H) 2.84, 12531.59
] J
4.4 Visiual Inspection e kb
8 1000 4
No cracks, culs or [ailure & 500 4
appeared during loading. =3 o
0 B

Varﬂcsl d[splacemf!nt V- Im?n)

Figure 4-2; Load-Average Deformaltion Curve {or Specimend

Figurg 4-3: Visual nspsction results

*For Measurament Instruments reler o Appendix A
*For Test Description refar lo Appandix D

et
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5§ CONCLUSIONS

Tesls were performad on elastomaric bearings accroding lo Euro Code (EN1337) 1o delermine
following:

5.1  Shear Modulus Test:
51.1 ShearModulus- Gg = 1.08 MPa

5.1.2 Visual Inspeciion : No cracks, culs or falure appeared during foading

52  Shear Bond Test;
523 Targe! delormalion - V, e = 257  mih
522 Visual Inspection Aller applying a displacement of 257 mm, debonding
between the lowtr siee! plale and the adjacent rubber
layer was nolicad at one comer of one specimen of
the wo specimans. The crack deplh was 20 mm
batwaen the sleel plate and the rubber layer as
shown In figure 3-4.
5.3 Comprassion Test:

531  Modulus of Elaslicily - E = 646 MPa

512 Compressive Stifness-Ce= 535  kN/mm

533  Visual Inspoclion : No cracks, culs or failure appeared during loading.
Prepared by: &— .
Eng. Muhammad Mesbah =5
Reviewed by:

Dr.Ayman Moustafa 4 ﬁ

Acting Reinforced Concyete Research Lab Director
Prof. Dr. Ayman Hussein

q_g,[q,q’%
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Appendix A-Test Setup & Measurement Instruments

The Test Selup, shown schernatically in Figure A-1, consists of a test frame
enclosing a pair of bearings seperated from each other by a movable plate.The
frame is capable of applying the test compressive load and shear deflection under
controlled conditions. The bearings are connected lo the rame through platens
that are thick to prevent any distortion under maximum loading.

The vertical load is applied using a vertical Jack connecled o a load cell with
maximum capacity of 5000 kN and stroke of 150 mm. Meanwhile another
horizontal jack and load cell are added to provide the shear force with maximum
capacity of 1500 kN and stroke of 250 mm.

The vertical shortening are measured using 4 LVDT's positoned at the corners of
the press platens, while the horizontal displacemeits are measured by 2 LVDT's
assembled lo the movable plate between the bearing,as shown in Figure A-1.The
LVDT's accuracy is 1/100 mm, and with range of 150 mm.

=il i
: el
.

Yertical Jack

i ] orizental Jack
LVD . o o T

1

=
kL

Horizontal |t = LestSpecimens . gy

————
¥

LvDT [N

Abbasla. Calro - Egypt - Faculty of Enginorring NP PRV TOEP | W T. FPRCT Ry FWRY S N
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Appendix B - Shear Modulus Test

Tha test wes parformed as per the British Slandards’ specificalions (BS EN 1337) lor the
specimans as lollows:

—_
]

2=

Selup of the testing machine and the loading plales as shown In figures (B-1).

Posilioning the lesl specimen [© be concentric with the Ibading plalas and the lnading
cenler,

Loading the spacimen with a verlical compression Stress cf 6 MPa.

Loading the specimen graduelly with an increasing horizantal load unill a defermation of
Veu I5 reached wilh 2 loading rate not exceading 150mm/min while recording the
corresponding load,

Removing the load and performing visual Inspeclion o check lor the appearance of cracks,
cuis or faliure In tha specimens.

Leaving the spacimens unlcaded for a peried of 5 minutes.

Applying an increasing horizontal load uniil reaching the terget delormalion Vi over 10
loading slages while racording tha load in every stage.

Visuai inspaction Is performed alter reaching the meximum horizonlal deformation lo check
If any cracks, culs, or failure in any of the specimans occurred,

Removing the load gradually while recording the comesponding readings.

Lining Plates

Pl = |

| Movable Plale l

Metal Strip

Fitgure B-1: Test setup for shear modulus test
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Appendix C - Shear Bond Test

The teat was parformed as per the Brilish Slanderds’ specifications (BS EN 1337) lor the
specimana oa lollowa:

Setup of tho testing machine and the loading plates as shown in figures {C-1).
Posilicning the test specimen lo be concentric with he loading plates and the loading
cenler.

Lending the spocimen with vartical campraasien sirase equal (¢ 12 MPa.

Applying an incroasing horzonial load unti reaching lhe target deformation of twica Ty ovar
10 loading stagas with a loading rate nol axceading 100mm/min while recording the load
In avary atage.

Maintaining the specimen at the maximum daformation positicn for a period of 5 minutes,
Removing the load gradually whils fecording Itha corresponding  daformation
measuraments,

Visual inspection Is periormed after reaching the maximum horizontal deformation o chack
If any cracks, culs ot {ajfure in any of the specimens occurred.

Press
Platens

Movable Plaip : i —[_g; 4

Meial Strip

Atbasta, Calro - Egypt - Focaty of Engincaring

Figure C-1: Tasl setup for shear modulus tesl
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Appendix D - Compression Test

| Press Platens I

Deflection Lining Plafes
Gauges

| TRt e O S Sy 5L

Figuro D-1: Tes! selup and measurment equipmen!s skemalic
The test was parformed as per the British Standards’ specifications (BS EN 1337)
for the spacimsen as follows:
1-Setup of the testing machine and tha bearing plates as shown in figures (D-1).
2-Positioning the tast spacimen lo be concentric with the loading plates and the
Joading canter.
3-Loading the specimen with the maximum vertical comprasslon lead for a period
of 1 minute than removing the load.
4-Reapeating the last loading cycle.
3-Leaving the spaecimean without loading for a period of 10 minutas.
6-Loading the specimen gradually from 0 load to maximum vertical comprassion
Iaad whila recording the deformations over 6 stages of loading with a waiting
period of 2 minutas batween each loading stage.
7-Visual inspection is performad after reaching the maximum loading value to
check for tha appearance of cracks, cuts or fallure in the specimen.
B-Removing the load gradually while recording the comesponding deformatian
maasuramants.

Abbasia, Cars - Egypt - Facully of Cog.neoting et Rl oAb QI S W 2 (Ao« b
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PROJECT : PROJECT No, |1618VE0 -
el Ahy Slalpb Bk — AD BURY o7t § Alpds Jhial Spumsd B sad gl MH [
SUBJECT: 1auF
ABA consultnats  |Deslgh of Axislly loaded pile - Monopile
Pile Dlameter 1200 mm - 500 1ons - Axes (D110 DY)
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF |T5 SETTLEMENT ACCORDING TO DIN 1054-2005
PILE INFORMATION
Pile Lacation Working Pila
Pile Type Bored Pite
Pile Diameter 1200 mm
Cul-2H Lavel -2
Tip Level =28
Pile langth 76,00 m
SOIL INFORMATION
Pile is located in the vicinity ef banng Na.
Level of ihe ground waler takle -100
Level of Layer Layer Average
Eft. Unit Walght Cu Rock
LayerNo . Layer Descriptlon Battom Thickness | Resultof ge Type
um’ m MsL m Mpa MPz  f.{kgem'§ ROD(%) J
1 FILL 3,00 1.00 3|
2 ] SAND -8,50 5,50 25.00 1
-
3 CLAY -10.00 1.50 0.150 2
4 SAND ~16.00 .00 25.00 1
5 cLAY «22.50 65.50 0.150 2
k] SAND =23.50 1.00 25.00 1
7 SAND -34.50 1.00 25,00 1
L] SAND -28.00 .50 25.00 1
LEGEND
Type 0: Rock

Type 1:Non - Cohesive Layer,

Type 2 : Cohesive Layer.

Type 3 : Layer doas not included In caleulatien of friction stress

v Ok R B

ARA Confldential

g 1

e




PROJECT : PROJECT No, [OESIONES CHECKED
SN R 2Aal3) o — A0 PR i) Rt S8 Y e sk Wit Ty
SUBJECT: a7

ASA consultnats  |Design of Arxially londed pile - Menapile

Pile Diamatar 1200 mm - 00 toni - Axes (D1 1o D3}

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional area of pile = 113 mt
Basal Layer
qc Base P ] 25.00 MPa
| Non- coheslve sail Qc {MPa)
50
10 15 0 25

0.02 07 105 1.4 1.75
0.02 09 13§ 1.8 2.25
0.1 2 3 35 4

Actording 1o Kenit given i DIN 4014 Tabla 1

| Cohesive soil Cu (MPa}
5D
0.1 0.2
Q.02 0.35 0.8
0.03 n.4as 11
ot 0.8 1.5
According to st ynnn m DIN 4014 Table 2
I Kon-Cohealve |
Settieinenl {mm § 0 24 6 120

Bearing Stress ( m? ) [+] 175 225 400

P, ultimate i = 452 ton

Awgd 01 b0

e }
[,

‘ ]

[.-_3 B J [ - f }

= == .
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PROJECT:
3 ipad Aany Shatyd byl o D BRI gl § iy il by 3 )yl

PROJECT Nao.

PESIONED
BY

CHECKED
BY

2B

ABA consultnats

SUBJECT :
Design of Axially loaded pile « Monopile
Pils Diametar 1200 mm - §00 tons - Axes (D1 to D3}

11447

MH.

M

Plle perimeter

1-FRICTION LOAD IN

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

= ER
SAND LAYERS
Qe (MP#) T [MPa)
0 [
5 0,04
10 0.08
15 0,12

According 1o bmd given n DI 1054 Table 8 1

wes D8 2o B

Layer No Layer Description M' 2 (;‘Lﬁ:‘

1 FILL 0.o¢ £.00

F BAND 0.12 068

1 CLAY 0.00 0.00

4 SAND 012 Q72

-] CLAY c.oo 000

E SAND 0.2 012

T SAND 0.12 iz

4 SAND 0.12 0.43

Total 2.04

Py ultimate (sand layers, L] 769 ten —I
1-ACoN
SULTART:
=)by"?uqu TANTI':I
=~ 28 gy
ALA Confldentlal

Fage
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PROJECT : PROJECT No. |PE31GHED EHECKED
B Ak cladh b A8 LAY ] § R JAa et B 3 Rad s [ i

SUBJECT: 11417
ABA consultnats  [Design of Axlalty loaded pile =Monapile
Pils Dismetar 1300 mm - 500 tons - Axes (D1 1o D3}

2-FRICTION LOAD IN CLAY LAYERS

Cu (MPa) {MPa)
0 a
0.025 0.025
0.1 0.04
0.2 o.08

Accarding U5 i tiven bn DIN 1054 Table B4

Layer No Layer Description ‘ﬁ‘_ 1:u|.N7:]
1 FILL ©.000 0.000
2 SAND 0.000 0.000
3 CLAY o050 0.075
4 SAND 0.000 0.000
5 CLAY 0050 0.325
] SAND 0.000 a.000
7 SAND 0000 0.000
8 SAMND 0.000 0.000

Tatal 0.4
I_ Py ultimate {clay tayers) 131 ton —I

3. FRICTION LOAD IN ROCK LAYERS
ttimate Stress.Tun, = a4 B v qun

a = Factor depends on tha rock urconfined

e P ‘ fi= Factor depends on the RQD value

' Unconfined Strength a . (ROD)% i)
< 0.1 MPs 0.3 Less Than 50% 0.85
10-20 kgfem® 0.25 50-75 0
20 - SOkg/om?® 0.18 75 - 90 0.88
50-100kg/em” a.13 80 - 100 1
100-200 kigfem? 0.1
Qun RQD t L,=DH r+ AH
Layer Na Layer Dascripti a ]
kglem? %) kglom® (m) {ten}
1 FiLL 0.00 o .00 0.00 4] 1] 0.00
2 BAND a.00 0 0.00 0.00 /] a 0.00
3 CLAY o.00 1] 0.00 a.00 o 0 0.00
4 SAND 0.00 o 0.00 o.00 o ] 0.00
5 CLAY 0.00 [} o.00 0.00 0 [+] 0.00
L] SAND 0.00 o 000 0.00 1] o 0.00
7 SAND a.00 2 0.00 0.00 o 0 0.00
-] SAND 0.00 4] 0.00 0.00 4] o] 0.00
Tatal 0.00
| Pyultimate (Rock layars) o lon —I

dves 5 1o 0] ALA Confidentisl Pagw 4
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PROJECT: PROJECT No.

DESIGNED
BY

Topb Wb lalgd bk = A gLkl 20580 8 dite htiad dnngi B gy
lsua.nzcr:

Design of Axially loaded pile « Monapile LA

Plis Diameter 1200 mm « 500 tons - Axes {D1 10 [221]

M

3H

CHECHED

SUMMARY OF RESULTS
P, ultimate e Y I .
P, ultimate [T 520 ton
py ultimate el 4372 fton
Factor of safaty COO OO 2
Allawable load ™| 586 Jton

The ulimate skin friction resistance is a function of settlement S, = 0,6P(in MN)+0.5 § 3cm

faccording to DIN 4014}

——d
#- Banring Losd (Ph)
+—a—Friclion Load (Pfy
4~ Total Axlal Losd

S = 30 mm
Baaring stress at settlement (3,,) = 226 ton
LOAD- SETTLEMENT CURVE
The izfiawing 1able ie1 the relationship bet 17a satilement and the verical bearing and
Iricticn copacities of the bored pies
Seitlement Besting Load {P,) Frictian Load [Py Total Axial Losd
|mm | { Ton) { Ton) [Pyj-([Ton)
o )] ] o
T oim 168 738 834
3 226 820 1148
1% 254 820 1174
t20 452 nz0 1anz
Load Settlernent Curve
1500 |
1400 I
1300
1200
1100
1000
800 |
£ 80D
S 70
.§ 600
500 |
400
300
200
100 .
1) = = — e
0 5 10 15 20 25 30 35 40 45 50 &5 so 65 70 75 80 BS 90 85 100 105 11o 115 120 125 130
Settlament {mm}
N
'j
OIV SU,
LTy
O AN
& fvw%
Aren §11 20 ] ARA Confidential
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PROJECT PROJECT No, | PESIONEG CHperen
@ im%w&)—ﬂ:w_@shwh;‘;}mxﬁ [ M
SUBJECT: 11497
ALA consultnats  |Design et Axially loaded pils - Monopile
Pile Diamater 1200 mm - £00 tons - Axls D§
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LDAD OF BORED PILES ANG
PREDICTION OF iT5 SETTLEMENT AGCORDING TO DIN 1054-200%
PILE INFORMATION
Pile Location Working Pile
Pile Typa Bored Ple
Pila Diameter 1200 mm
Cul-Off Level -2
Tip Level =23
Pile length 2100
[soiL INFoRMATION ]
Fila '3 lacatad in the vieinity of boring Na,
Lovel of the ground waler table -100
Layer No Layer Dascription S Lw:‘;:::'wr T’:'.::;:“ R:::':."n’.“ e oo Type
tim’ m MSL m Mpa MPa Lo ikgrem™ HOD%)
1 FILL -1.00 0,00 3
2 SAND -3.50 6,50 25,00 1
k] CLAY -10.00 1.50 0.200 H
4 SAND -12.00 2.00 15.00 1
5 SAND =14.00 2.00 25.00 1
B SAND o | :5;0 1.00 25.0;!- o o 1
~7 . BAND 16.00 1.00 25,00 1
8 SAND -23.00 7.00 25.00 1
l LEGEND —I
Type D: Rock
Typa 1 : Non - Coheslve Layer.
Type 2 : Cohaslva Layer,
Type 3 : Layer does not included In calcutation of friction stress

Agtg O - et

ALS Confidentlst
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ABRA consultnats  |Design of Axislly foadad pils - Monoplle

Pila Diameter 1200 mm - K00 tons - Axiz Dé

11417

PROJECT : PROJECT No. | BESIORED EHEERED
$arnd ARty Zlalgh o — 200 ALY g § s BT e 3l [0 ik
SUBJECT :

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional area of pile i 11 m?
Basal Layer
qc Base " 25.00 MFa
| Non- cohesive soif Qc (MPa)

sD

1o 15 20 25
0.02 a7 105 14 178
003 (i3] 1.35 18 2.5
0.1 2 3 a5 4

According to Bmit given in DIN 4014 Talds 1
I Caohesive sol] Cu (MPa)

S0

0.1 0.2
002 0.35 0.9
Dod 045 11
a1 [+X-] 15
Accondiig to bl givan ki DIN 4014 Tabda 2

Non-Coheslva I
Settlernent { mm | o 4 38 120
Bearing Stress { tm” | [\ 175 128 460
IP. ultimate Ak L] 452 lon —l

Auip O - wdil

ALA Confldenttal
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@ PROJECT :

AZA consultnats

SUBJECT:
Design of Axially loaded pile - Monopile
Plla Diameter 1200 mm - 500 tons « Axiz DE

QESIGNED CHECKED
PROJECT Ne, ay By
M M
11417

Pile perimeter

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

= 37Tm

1-FRICTION LOAD IN SAND LAYERS

Qc {MPa) T {MPa)
[ 1]
5 0.04
10 0.08
15 8.12

Accotting te i given in DIN 1054 Talde 8.3

Layer Na Layar Description N Ut
(Mps} (WN/m)
1 FiLL 0.00 coo
2 BAND 012 ova
3 CLAY oog o.0o
4 SAND 0.12 0.24
5 SAND 0,12 024
L SAND 0.12 12
7 SAND 0.12 0.12
B SAND 0.1z .84
Toial 2.34
Py ultimata (sand tayers 3 282 ton
ACONSL 7
r y
LTANT
R AN
il | D : -
-.‘-‘-'\-u-u. i
“"--l-a
A 0 - o ARA Contidenilal

Fige &

e &= OO B3O OO O s T




PROJECT No.

DESIONED
Ry

CHECHED

SUBJECT:
ABA consultnats

Design f Asially losded pile - Monopile
Pile Dismatar 1202 mm - 600 fons - Asis DS

PROJECT :
iw%ﬂdj’lz)\l-.ﬁa'“ 20338 B At JALia) faed 8 ssaed gkt

11417

MH,

SH

2- FRICTION LOAD [N CLAY LAYERS

Cu {MPa) 1{MPa}
0 ]
0.025 0.025
[N} 0.04
0.2 0,06
JAccording 1o frel privens i DIN 1054 Table B4

Layer No Layer Deseription (M:;a) ‘L;‘ﬂ‘
1 FILL 0.000 0.000
2 SAND 0.000 0.000
3 CLAY 0.060 0.080
4 SAND 0.000 0.000
5 BAND 0.000 0.000
] SAND 0.000 0.000
T BAND 0.000 0.000
-] SAND .con 0.600

Total 0.09
L Py ultimate {clay layers) M fan —I

3- FRICTION LOAD IN ROCK LAYERS

UimunuS!rcss,f.,,,r =@ e f oqun

u = Factor depends on the rock unconfined

comprestive strengih

fi= Factor depends on the RQD value

g

Ank D6 - wdn

!
LRl
A

f

ARA Confidentls]

Uneonlined Strength a {ROD) % 1]
< 0.1 MPa 0.3 Less Than 50% 085
10 -20 kg/erm? 025 50- 75 0.73
20 - SDkgiem’ 0,18 75 -90 0.88
S0-100kg/em® 0.13 80 - 100 1
100-280 kg/em® 0.1
Qun RaD ' L,=OH | reaH
Layer No Layer D tp -3 -]
kg/em? 1%} kp/em? () {tan}
1 FILL 0.00 0 0.00 ©.00 0 [ 0.00
H SAND 0.00 1] 0.00 0.00 [ a 0.00
3 cLaY 0.00 [} 000 0.00 0 a .00
4 SAND 0.00 ] 0.00 000 0 o 0.00
5 SAND 0.00 0 0.00 0.00 0 ] 0,00
[ SAND 0.00 o 0.00 0.00 [ 0 D00
7 SAND 0.00 ] 0o 0.00 )] ] 0.00
] SAND 0.00 [ 0.00 000 0 [} 0.00
Total 0.00
I P ultimate (Rock layers) o on

Fage

{ ] EN 2 FE) (e
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SUBJECT:
ABA consultnats  |Design of Axially loaded pile - Monopite
Pile Dlameter 1200 mm - §00 tons - Axis D§

11417

DESIGNED THECHED |
ar By
M M.

PROJECT ; PROJECT No.
Eired Ahas Lals? gy o = A28 $URLS gt e A1 Fym B i) gl

SUMMARY OF RESULTS
Py ultimate [T ST S (e
P, ultimate ee— 916 ton
py Ultimate o= 1368 Jlon
Factor of safety 2
Atlowable load comeense=] 684 |ion

The uitimate skin {riction resistance is a function of settlement S = 0.5Pdin MN)+0.5 5 3cm

Sp= 30 mm
Boaring stress at settlement {85 = 226 ton
LOAD. SETTLEMENT CURVE
The foll p table the rel. hig by the sellement and tha ventical beanng and
{riction capacities of the bored piles
Settlement Bearing Load (P,) Frictlon Load [P} Total Axial Load
[mm ) { Ton) { Ton} (P )-{ Ton)

o 1] 0 0

4 168 733 31

o 226 N6 1142

] 254 216 nn

LFn] 452 2 13 1368

Load Settlement Curve
1500

1400
1300
1200 .
1100

1000

{according to DIN 4014)

k.
&- Besring Load (Pb)

=e—Friction Load (P
=a~=Telst Avtel Load

900
BODD

700

Load [Ton}

600

500

400 e

200
100 /

Sattlement ([mm)

ALA Confidential
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PROJECT PROJECT No |"FSIONED CHECHED
B dhitesy Sai3 g o AN AN il § i bl dpemi 3 el g . [
SUBJECT: 114497
ARA consulinats Design of Axlally losded pils =Monopile
Pile Diamutar 1200 mm - 400 ton - Axis Dé
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
FREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054-2005
PILE INFORMATION
Pile Locanen Working Pile
Pile Type Bored Pile
Pile Diameler 1200 mm
Cul-Off Level «2
Tip Level -18
Pila length 1800 m
[soi NFormaTION |
Pils Is located in tha vienity of boring No.
Level of the ground water table -100
Level of Layer Layer Average
EfY. Unit Weight Cu Rotk
Layer Mo Layer Descriptian Bettom Thickneas Result of gc Type
tim* m MSL m Mps MPa Lo tugiem'y ROD[%)
I FiLL, -2.00 0.00 3
i SAND ~10.00 a.00 i5.00 1
3 CLAY -11.50 1.50 0.200 2
4 SAND =12.00 o.50 25.00 1
] SAND «13.00 1.00 25.00 1
g SAND -14.00 1.00 25.00 1]
T Y SAND ~15.00 1.00 25.00 . 1
B SAND -18.00 3,00 25,00 1
I LEGEND I
Type 0: Rock
Type 1: Hon - Cahesive Laysr.
Type 2 : Cohesive Layer,
Type X : Layer does nat Included in eateulation of friction stress
"r%fo
ALA Confidential
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PROJECT :
Eoend Ay a3 by o — A U g2t § e it e Y syl

SUBJECT:
Design of Axially loaded pile - Monapile

Pils Diamuter 1200 mm - 400 ton - Axls D4

$H

CHECHED

DESIGNED
T No.
PROJECT No. oy
MM
11447

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional arva of pile ] 1131 m*
Basal Layer Non-Cohesive
qc Base Nierg = 25,00 MP4
I Non- cohesive soil Q¢ (MPa)

SiD

12 15 20 2%
0.02 o 1.08 14 175
003 &) 1.38 18 225
'R} 2 3 3.5 4

Actonling 1o bmit piven in DIN 4044 Table 1
| Cohasive soil Cu {MPa)

S

01 o2
0.02 0.35 a8
0.03 0.45 i1
o a8 1.5

Accorming to kit given i DIN 4014 Table 2
Nen-Cohesive I
Settiement { mm ] o 74 kL 120
Bearing Stress { tm? ) o 175 224 400
P, ultimate T ] 452 lon —I
ACONg
LDE o
ARA Conlidential

Fage 12
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PROJECT - PROJECT Ny, |PE3OHED e
Baeh Ml Slalgl gy e m 20 PLLLY gy B s S gt 3 el gl MH H
SUBJECT : YT

ALA eansultnats

[Design of Arially loaded pile - Monoplle
Pils Diamater 1200 mm - 400 1on - Axis D4

Pite perimeter

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

1-FRICTION LOAD [N SAND LAYERS

= 1T m
Qc [MPa) € [MPa)
1] 0
5 0.04
10 0.08
15 0.12

Accoring 1o kit given n DIN 1054 Tabie 8.3

Layer No Layer Descriplion * e
- i {Mpn} (MM}
1 FlLL 0.o0 060
2 SAND 012 0.5
3 clLAy 0.00 0.00
4 SAND oz 0.06
& SAND a12 0.12
E SAND a2 012
T SAND 012 0.12
(] SAND 0.12 038
Total 174
Py ult/mate (sand layen = 656 lon
/?‘W
e 2SUY
t
T ’fs aflfi BL H
H S
~_f
ARA Confidentlal

Page 13
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@ PROJECT:
SUBJECT :

ALA consultnats

[Dasign of Axislly loaded pile - Monopile
[Pilw Clameter 1200 mm - 400 1an - Axis D4

OESIONED CHECKED
PROJECT No. By ay
MH, H
11447

2. FRICTION LOAD IN CLAY LAYERS

Cu (MPa) 1{MPa)
0 0
0.025 0.025
0.1 0.04
0,2 0,06
A g Lo ket giver in DIN 1054 Table B.4
Layer No Layer Description @ &‘;‘?:‘
1 FILL 0.600 0000
4 SAND 0.000 0.000
3 CLAY 0060 0080
4 SAND 0.000 0.000
5 SAND 0.000 0.000
1 SAND 0.000 0.060
7 5AND 0.000 0.000
5 SAND Q000 0.000
Tatal 0.09
P, ultimate (clay inyers) 34 fon —I

3-FRICTION LOAD IN ROCK LAYERS

« = Facior depends on the nack uncenfined
comprassive strengih

Uitimate Stres.r.t,,,,‘ =g v g,

p= Factor depends on the RQD vakue

Unegnfined Strength a (RQD)% I
< 0.1 MPa 0.3 Less Than 50% 085
10-20 kgfom? 0.25 50-75 0.73
20~ 50kg/em® 0.18 75 -840 0.88
50-100kg/em? 0.13 g0 - 100 1
100-200 kgfem? o1
Gy RaD [ Ly=tH | 1+aH
Layer No Layer Description "1 ]
kg/om? (] kgiem” {m) {ton}
1 FiLL 0.00 0 0.00 .06 1] 0 0.00
2 SAND 0.00 0 0.00 0.00 [+] 0 0.00
3 CLAY 0.6o b 0.00 000 0 0 0.00
4 SAND 0.00 0 0.00 0.0p o a £.00
5 SAND 0.00 0 0.00 0.00 *} 0 000
] SAND .00 0 0.00 .00 ] L] 0.00
7 BAND c.00 ¢ 0.00 c.00 a a 0.00
1 SAND 000 c 000 o000 o q 000
Tolsd 0.00
..4 C
ONS P; ultimate {(Rock layars] [} tan

UL Taps
~ Loy

ALA Confidential
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PROJECT : PROJECT No, [PEHIOKED s
§ i A, Sdalph Se = PN AN gt} 6 Acpis Sl G N g had gk M, IH
SUBJECT : 11417
ARA consultnats  [Basign of Axially losdad pils - Monoplla
Pile Dlameter 1200 mm - 400 ton - Axis D4
SUMMARY OF RESULTS
P ultimate e I T I .
P, ultimate o= g0n ion
P uitimate om0 1142 fion
Factor of safety e 2
Allowable load el 571 tan

The ultimate skin friction resistance Is a function of settlement Sy =

Bearing stress at settlement (30 =

LOAD- SETTLEMENT CURVE

Sn
226 ton

0.5Pyin MNJ+0.5 5 3cm

30 mm

The following table summaries the relationship batween the setllement and the vertical beanng and

fnction cazpselies of

the bored piles

Sattlement

[mm }

Buearing Load [P}

{ Ton}

Friction Load (P}

{ Ton}

Tota? Axial Load
(P}~ Ton}

o

0

0

24

158

552

750

a0

226

&80

o916

36

254

90

B4

4532

580

1142

laccarding to DIN 4014)

Aoyig D4 - arll

1200

1100

1600

800

Load {Tan)
- tn e 3 @
§ § 8 8 8

w
=]
=]

Load Settlement

Curve

=- Basrning Load {Pb)

== Friction Load (Pf)
—s—Tolal Axlal Load

5 10 15 20 25 30

35 40 45 S50 55 6D 65

ABRA Conlidentist

70 75 80 85 BG BS 100 105 110 115 170 125 130
Settlemant (mm)
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anec‘r g FROJECT No, [PE30ED ]
M Zial ) b o 250 Y 0§ e il by 3 e g [ B4
SUBJEEY B 1447
ALA contuMnats  |Oesign of Aulally kaaded pile - Mongpile g
Pile Diameter 1200 mm - S50 ton - Azes &1

CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND

PREDICTION OF ITS SETTLEMENT ACCORDING TO IHN 1854-2005

PILE INFORMATION
Pile Locabon Wasking Pile
Pde Type Boied Ple
Pite Diameter 1200 mm
Cul-Off Level -1
Tip Level b1
Pile length 2200 m
|sow mrorRmaTION |
Pile s lacated In the viciniy of beding No
Levef of the ground water table: =100
Layer Ha Layer Description L t“;‘:““':‘wr “‘l;::'.':“ “f::-?:'.“‘ o Rock Type
thm’ m ML m Maa MPa ﬂ:;n’! RQD(%)
t FILL .80 100 ]
2 Sand 3,50 550 500 1
3 Sand -16.00 7.50 25.00 1
4 CLAY =12.00 .00 0.200 2
5 SAND «12.50 150 1500 1
] SAND -31.50 100 25.00 1
? Band -24.00 0.80 500 1
] Sand +24.00 0.00 23.00 1
| LEGEND |
Type 0: Rock

Type 1 : Nom « Cohashve Layer.
Typs 2 : Coheshve Layer.
Type 11 Laysr does not inchuded in calculation of friction stress

1'A

= Modal C

CONSULTAN:

'l DR!ME’BEL NABRAW |

Pegs 1




PROJECT : PROJECT Na, |PLHoED THECKED
S TRRCIARTY § CATONRT R R

SUBJECT :
[Design of Axially loaded pile - Monapile
Pile Dlamster 1200 mm - 350 ton - Axen #1

11417

ALA consultnata

CALCULATION OF THE ALLOWABLE AXIAL COMFRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional area of pile o - 1.0 m
Basal Layer Non-Coheslve
qc Base k - 25.00 MPy
| Non- cohesive soll Qc (MPa)
80
10 15 20 25
0.02 a7 1.05 1.4 175
0.03 08 1.35 1.8 225
. 0.t 2 3 pE] 4

Accosng ko vt gvenan DIN 4014 Tatle 1

l Cohesiva soil Cu {MPa}
ST

01 0.2
o.02 [ 13 0g
0.63 :E}- [
8] (2] 1.5

Agcorctng to bt pregn in DEN 4094 Takde 7

Settlernent (um | ] 24 38 120
Baaring Stress {tm' ) ] 113 2% 400
P, thimate it . 452 e

"A-ACONSULTANTE.
YRMOHMED EL NABRAWY
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PROJECT o, |IE0aHED “CRETRED |
[T T
ABA consulinats  [Dealgn of Arlally loaded pila - Monapile Ukl
Pila Diamater 1200 mm - $50 ton - Axey 1
CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT
Pile perimeler - AT m
1-FRICTION LOAD IN SAND LAYERS
Qe (MPaj} T {MPa)
0 a
5 0.04
10 908
15 0.12
Accorsing to bmet grven in DIN 1054 Tatda 8.1
Layer No Layer Description N e Al
(Mps) {hfim) |
1 FiLL D.02 0.00
2 Sand 012 068
3 Sand 012 0.50
4 CLAY 0.00 0.y
5 SAND 0.12 042
] SAND 0.12 012
7 Sand 0.12 0.08
L] Sand 042 0.00
Totsl 218
iP, uttimate {sand tayert .. ... = 814 ton I
i A-ACONSULTANTS
- Madel Abk Confidential
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PROJECT ; PROJECT No. |310HED CHECHED
Fioad hany Siatpd Lok 0 0 it e St L gt - w
SUBJECT T
AdA consultnats  |Design of Azislly losdad pile - Monopliie
Plls Dlametes 1200 min - 550 ton - Axes o1
2-FRICTION LOAD IN CLAY LAYERS
Cu (MPaj tiMPa)
] ]
0.02% 2.02%
[ ] 2.04
0.2 0.06
Agcording to kst grvan m OHN 1054 Tatde B4
Layer No Layer Description L] A
iMpa) MH/m)
1 FILL 0.000 0.000
2 Sand 0.000 0.000
b ] Sand 0.000 D.DGo
4 CLAY 0.0680 faan
5 SAND 0.000 0.000
8 SAND 0.00¢ .000
T Sand 0.000 0.000
4 Sand 0.000 0.000
Tota o134
Py ultimste (clay layers) 8 ton I

3- FRICTION LOAD IN ROCK LAYERS

Ulthinate Stress. tuy, = o + [+ quu

« ® Faciod depandhs on tha rock unconfined

|t» Fattot depends on the RQD value

Unconhnad Strength n Rab)% I

<01 Py 0.3 Less Than 50% FEL)

1020 kp/em” 0.25 50-75 073

20 - 50k g/cm’ o.1a 75 -60 a8

50-100kghem’ 0.13 0 - 100 1
100-200 kg/em” 01
Laysr No Laywr D ipth ) Ran a p : ]| [
kg/em’ [} hgiem’ | {m) fton}
1 FlLL 000 ] 0.00 X1} 1] L] 0.00
H Send 0.00 [ 0.60 0.00 a 0 0.00
3 Sand 2.00 0 0.00 0.00 ] o 0.00
4 CLAY 0.00 0 0.00 0.00 ] L 0.00
5 SAND 0.00 ] (L] o.op [} [} 0.00
] SAND 0.00 (] 0.60 0.00 ] L] 000
7 Sand 0.00 [ 0.60 [ X ] 0 0.00
L] Sand 0.00 (] 0.60 0.00 ] [ X
Total o.on
P, ultimate (Rock laywrs) [} ton l
A-ACONSULTAN1.
DRMOHMED EL NABRAWY
= Hodas) [ 3

Fage 4
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PROJECT :

bt Ay Zal 3 D 0 D el B L il S D g g

PROJECT No, |PEVoeD

CHECKED
Y,

SUBJECT:

Deaign of Axlally loaded pile - Manapile
Pile Dinmeter 1200 mm - 550 fon - Azes a1

11417

(D

SUMMARY OF RESULTS
Py ultimate e ] 452 hon
P, ultimate | T T S T
P . 1335 ton
Factor of safety 2
Allowable load 667 tan
The vHimate skin friction reslat isat fan of 3 Sg® 0.5P(In MN)+0.5 5 Jem
S = 30 mm
Bearing sirnss at seitlement (s, = 226 ton

LOAD- SETTLEMENT CURVE

The fcll g table

the el hip b the

ttittioh tapatities of the boted ples

and the verbcal beanng and

(sccording 1o DIN 4014)

| -w-Beanng Lead (P)
== Fcion Load {PTy
—e—Terat Axad Load

Seftlement Bearing Load (P} Friction Load (P) Tatal Axial Load
{mm) [Ton) 1 Ton) [Py)-(Tom)
o o il o
24 198 06 0
k1) 26 882 1108
kL] 54 as2 1137
120 452 aez 1318
Load Settlement Curve
1500
1460 :
1300
1200
1m0
1900 -
00
= 800
é 700
E 600
500
400
00
200
o
]
0 5 10 13 20 25 30 35 40 4% S50 55 6D 85 V0O TS B0 B85 0O 95
Settlement (mm)
' LTANT
4-ACONSU S
'RMOHMED EL NABRAWY
‘R]m
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2022/09/27 4 5 Al

ol A0 A8 i / 5ol
5 pat Alsdaay lat gl 35k — (0N pUSRY 5381 6 Abta Jihaad dgeuss 01 ) glaall gt / £ g -l
Gleaall e pUs 8 a2 598 — (C, D, and E) sstaall graat Lo 301 usedlill cibyua 55 / B gia gall
Apsial
v dag g dgh A

Dl pead B SO Gl iy n G A 50 WS il M et g Al £ pa gl B LSV
- e e Ll S0 daa Wld Sl lad e 2y (8 W35 s psS — (C, D. and E)

:L“lJﬁ‘dMM‘JEJM‘L’P 53:13 (1
Bk — SO Ul ) 081 6 Aae Jalad A N el gk g Al Al Jaa g g el
5 eadt Adadla oy il gl
8,608 —(C. D, and E) Jstaad s 4ui 5ol Jas e jall

2l sl (2

AL & S ey (1-2
Sl sl AR 5 5 ) S glaliall die oyl ¢y o gl A8 45 (8 (e Aen (23) 220 i 3
Chlaat LN Jgasd e g Apngplall o )Y sl G 5atla e 5ia 40,00 (o) sy ks b
el 5 kaliall Jstaall g coliall lia g
L35 5 W el ) glaa g Bles iy ciliilaa 1] Jpan

T | ! A caac I8 | .5 B | R
R Juad G O
113.90 112410 | 805362.830 | 621583.67 40.00 El BH-A2
112,534 | 805366.064 | 621572.18 40,00 BH-PI12
114,00 112,793 | 805364.721 | 621541.816 | 40.00 E2 BH-P1]
114.60 1i2.88) | 805366.065 | 621514.34 40.00 E3 BH-P10
113.30 113.454 | B05370.996 | 621486.059 | 40.00 E4 BH-PO
113.50 113.030 | 805379.493 | 621438.596 | 40.00 E5 BH-P8
113.70 113.768 | 805386.954 | 621441.227 | 40.00 E6 BH-P7
113.80 F13.154 | 805400.252 | 621417357 | 40.00 E7 BH-P6
i14.00 113.339 | 805415.201 | 621396.660 | 40.00 E8 BH-P5
114.10 113.408 | 805431.419 | 621378.745 | 40.00 E9 BH-P4
114.20 113.184 | 805449554 | 621362.593 | 40.00 E10 BH-P3
114.50 113.184 | 805449.554 | 621362.593 | 40.00 Ell BH-P3
114.50 113.538 | 805469.312 | 621348.490 | 40.00 El2 BH-P2
114.70-113.80 114.133 | 805526.620 | 621322475 | 40.00 E:: BH-PI

39 Mohamed Fahmy El-Mohdar St. - Seventh District - Nasr City - Cairg -

x.: 202 22614198 -
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BN s geain S gie . 3 i
Sl it;mnhn By Ja Gk & ,;:in At 2
115.00 115472 | 805620.541 | 621341.224 | 40.00 Dt BH-B5
115.00 115.472 | 805620.541 | 621311.224 | 40.00 D2 BH-B5
115.00 116,157 | 803595.587 | 621314.648 | 40.00 - BH-B6
115.00 116,157 | 805595587 | 621314.648 | 40.00 D3 BH-B6
115.00 116.138 | 803571.620 | 621316.024 | 40.00 D4 BH-B7
114.70 115.346 | 805550.623 | 621313.734 | 40.00 D3 BH-BS]
114.70-113.80 T4.133 | 805526.620 | 621322475 | 40.00 D6 BH-P1
113.20 111.770 | B05355.275 | 621693.216 | 40.00 Cl BlH-AG
113.20 111.770 | B05355.275 | 621693.216 | 40.00 2 BH-AG
112,70 112.090 | 805357.368 | 621665.901 40.00 = BH-AS
112.70 112.090 | 805357.368 { 621665.901 40.00 C3 BH-AS
112.70 112.090 | 805357.368 | 621665.901 40.00 ca BH-AS
112.60 112,180 | 805359.494 | 62i634.245 | 40.00 BH-A4
112.60 112,180 1 803359.494 | 621634.245 | 40.00 C3 BH-A4
112.70 112.058 | 803366.641 | 621617.212 | 40.00 C6 BF-Pl4
113.20-112.90 12,147 | 8053366.673 | 621397.157 ] 40.00 g; BH-PI13

(s B 8 Jraalh il (he 2t 5 pa g aials 1 pally a3 BAEAN ZU e il
S Lpanna o5 (S
Qo gamspe S ipd lhawgio o ek (b s ial peli da) pdy 1(1) Ak @
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A dgay Sl gad g & gl U 4y chnaall o s e cnll e gie o Lay saa 1(5) ARk e
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Agrgalall (W o aia Jinh iall say of i Byl slpe an 5 Y
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Dr MOHARMED EL NABARAWY

ar;

AN SRR 4y 38T 6 Adite JAIAa) Aprari 1 ) slaal) 4 ghas
Bridge No. (8)

BH-O1

Site Location : 3l dailas Sdai g 3ok Drilling Fluid :  Bentonite Logged By :  Amr Abu Ei Fadl
Project No.: 4-111 Type of Drilling : Mechanical Boring  Checked By : A-A consultants
Client : El Gharably Casing diameter :76 mm
Co-ords (x.y) : (621475.276 .805361.699) Casinglength: 176 mm
Start Date: September 2022 Type of samples :S.P.T , Wash , Core
End Date:  September 2022 Elevation : 113.882
Drilling Co. : Borehole Depth : 40.00 m
o Initial Water level - Final Water level G.W. depth:
z = -
3|z g g 2 o0 - a Cogm;l:ncy CR. %
ale | & 2 | a g | Z8 P.L RQD %
slY | = SOIL DESCRIPTION 2 = o 7y il M
Slo | m > =
= n 2 eL.L.
— 0
(113.88)
1-1- 113 FILL{Sand, silty clay, gravel)
2 113 (112.88) )
1 SAND, Silty, With interlayers of silty clay, traces of 39
3+ 11 gravel, Brown lo grey
4 11
¢ 45
5= 108
108
Tl © a8
74 10
{106.88) -
a-f~ 106 SAND, Medium to coarse. Very dense, With traces |-,
u of silt, Yellow to brown R 56
g~ 10
T 104 55
11 -~ 103
(1] A- ACONSULT ANM‘H 60
ST nguOMEDELHAGR
B ¥ T\Rn\l
11 = 76
1599
16+ 98

NQOTES; BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL.
The ground water table was not encountered during boring

39 MOHAMED FAHMY EL-MOHDAR ST, - SEVENTH DISTRICT BH-0O1
NASR CITY - CAIRO - EGYPT Page 1 0f 2

mail:mail@a-aconsultants.com

10472022

BE=



A-A consultants
DrMOHAMED EL NABARAWY

z & Consistenc 0
o | T o] ﬂ (?E] [ ta Y CR. %
2|6 | & 2|18 6| =] g2 | 2. | rRao%
sl | & SOIL DESCRIPTION Z =] o ) = * o
3 = e L.L.
& n =
i . 98
(97.88)
17197 | SAND. Medium to coarse, Very dense, With traces
of silt, Yellow lo brown
18-~ 96
19 -1~ 95
20 94
- |2 % 50/12
29 4~ 92
-f23- ¥ 50410
2490
25189
- 28 50 /10
- &7
28486
w{20-485 50 /9
30-{-84
348
ik B 50/8
33~ 81
{60.88)
34 -~ 80| CLAY, Silty, Crushed limestone, Grey
-7
3678
w47
48 478 I
|
39 - 75 li
so=1d B
NOTES; BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL.

The ground water table was not encountered during boring

39 MOHAMED FAHMY EL-MOHDAR ST. - SEVENTH DISTRICT BH-0O1

NASR CITY - CAIRO - EGYPT Page 2 of 2
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DrMOHAMED EL NABARAWY “
"
(AN USRI 3 381 6 Alse Jabaad dpesi 1 ) glacall g ghad
Bridge No. (8) BH-02
Site Location ¢ 33l ikilss Slal i &k Drilling Fluid :  Bentonite Logged By :  Amr Abu El Fadl
Project No.: 4-111 Type of Drilling : Mechanical Boring  Checked By : A-A consultants
Client : El Gharably Casing diameter :76 mm
Co-ords (x,y) : (621348.426 805440,188) C2sing length 176 mm
Start Date:  September 2022 Type of samples :S.P.T , Wash , Core
End Date : September 2022 Elevation : 114.247
Drilling Co. : Borehole Depth : 40.00 m
= Initial Water level « Final Water level G.W. depth:
glz é g 2 Y - o Cogsiitfncy CR. %
HE 32| o | Bg | 3 ;
HERE: SOIL DESCRIPTION 218 |5 o | EF | err |ROO%
i vy - e L.L.
0
=114 (114.25)
1] » FILL{Sand, gravel, crushed stone)
o] | (1328
- 11:&\FILL(Crushed stone, silty clay, crushed bricks) %
X X
] 37 11q (112.25) X 35
SAND, Silty, With interlayers of Silty Clay, Greyto X X
4] X
| 414 Brown S
5 ¥
T - 10¢ X X 40
xS
6- >
- 108 T
, X M
1- 107 X
IT] 10 et 45
-1 X -
81 104 XX
Ml %} 10 ?“x ol 49
] XX
10 e
XM
11 - ] xe
[I] " |} 10 X o 57
] =X
271 401 XX
1 o
3‘ L ’ a
1] - 10 xx : 65
it BPTY X
X M
M| TFoe 3% ,1 70
- %
18 98 :

NOTES: BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL.
The ground water table was not encountered during boring

39 MOHAMED FAHMY EL-MOHDAR ST, - SEVENTH DISTRICT BH-02

NASR CITY - CAIRO - EGYPT lEEACONSULTANTS
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A-A consultants
BrvOHAMED EL MABARAWY

z — :
o[z | & » o | X — @ Conqutency CR. %
A R 8|2 |9l | ¥ | 2 | RaDw
glo | > SOIL DESCRIPTION =3 5|l o | £ LD
- = & & oL.L.
|- B
ge |- g X X
x
17 - |50
~ 97 x
18 2ty
- X
96 ¢
- X
18 . o5 X
X
B -
a1 (93.95) ORI
= —93 | SAND, Medium to coarse, Very dense, With some |- 50/10
silt. Yellow to brown
24 .,
- 23-_91 50/9
e P
251 89
26 o
&f ‘_ 87
28 o
B gs
S )
kX ] 183
32 ;| (82.65)
SANDSTONE, Interbedded with silty clay, Light
33+ brown
- 81
4 80
359 49
36 g
T o,
38 1
39 s
—=1=1
48 F=
NOTES: BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL,
The ground water table was not encountered during boring
3% MOHAMED FAHMY EL-MOHDAR ST. - SEVENTH DISTRICT BH-02 mail:mail@a-aconsultants.com

NASR CITY - CAIRO - EGYPT ’ 2 i
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AR

S am—

A pURRY g g3€T 6 Abisa JAbLal Assi ) glacall gl
Bridge No. (8)

BH-O3

Site Location ; 5 sl Akitan Shat 3k Drilling Fluid :  Bentonile Logged By : Amr Abu El Fadl
Project No.: 4-111 Type of Drilling : Mechanical Boring  Checked By : A-A consultants
Client : El Gharably Casing diameter :76 mm
Co-ords (x,y) : (621311.294 805540.436) Casing length: 176 mm
Start Date: Seplember 2022 Type of samples :5.P.T , Wash , Core
End Date:  September 2022 Etevation : 114.7
Drilling Co. : Borehole Depth : 40.00 m
< [Initial Water level w  Final Water leve| G.W. depth:
z = :
3 o g v . o - w Cogs%t:ncy CR. %
aln | & 8|8 |22 | §8 p.n. | RQD%
ald |2 SOIL DESCRIPTION b =] o v ol * 5.5
@ = & 2 eL.L.
— O
| 444 (114.70)
1] FILL{Sand, gravel, crushed stone)
- 113
2_.
442 (112.70)
3 T SAND, Silty, With interlayers of silty clay, Light
[T} .| brown to yellow 40
4-"" 11
- 114
11 55
- 109
61
| 404 (108.70)
| 7- SAND, Medium lo coarse, Very dense, With some
N 10 silt, Yellow to brown 50/14
B_
- 10§
=1 97 50/10
-~ 104
10 -
I 104
SR 50/11
= 103
12 -
- 10
u {13 50/9
- 101
14 -
= 104
15
- 99
«l16-
NQTES: BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL.
The ground water table was not encountered during boring
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A-A consultants
DrMOHAMED EL NABAR AWY

gl | 8 2 | . O N Consistency| g o,
Fla | s 818 |o2| | Y8 | 3.5 | raD%
s ja = SOIL DESCRIPTION = g o P £ ¢P.L.
- Z & = L.I,
il wy . e L.,
Ll
= 16
50/
-~ 98
17 4
- 97
18
- 96
17 50/6
- 95
20 -
- 94
21
d - 93
"1 50,
- 92
23—
=91
24 -4
- 90
w {25 i
- 89
26 -
-~ B8
27
- 87
17 50/8
- 86
29
- 85
30 :
- 84
1] 50/6
- 83
32 -
- 82 (8250) )
33+ SANDSTONE, Interbedded with silty clay, Light
brown
- 81
34
- 80
35 -
- 79
36
- 78
37
- 77
38
- 76
39—
~75

NQTES: BORING ENDED AT DEPTH 40.00 m FROM THE GROUND LEVEL.

The ground water table

was not encountered during boring

39 MOHAMED FAHMY EL-MOHDAR ST, - SEVENTH DISTRICT BH-03

NASR CITY - CAIRO - EGYPT
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MISR LAB ) (R Y- )

SO, TESTING 30 o ey

GRAIN SIZE ANALYSIS

OUR REFERENCE : Date - TaYy e
PROJECT : it} (po bl (Ji1sa puglel = (&) 58 Client : A&A
el A 8
Test Boring Depth Effective Uniformity | Coefficient
No. No. (m) Diameter CoefTicient | Of Curvature
{mm) Cu Ce
1 3.00 N.A N.A NA
COBRLES GRAVEL LD SILA CLAY
Coarse | Medivm | Fine Conese {Mediom|  Fine
[ U 5 Standard Sieve Sita 4 10 20 40 80140 200
] [ I
100 e — — m |
g0 }_ 4 I_ N i ) 1 {. | .
| ; .
| ] {
— 70 4 L] I i -
S IR
‘5 60 i+ 1m P e : |
E:-': 50 -~ - L‘»'- i | |
E 4() 4= =y INNE S
5 . |
N 30 B : N b l — AN
20 - - R [ B
! i
10 -1 ot 4 ex I &
o il il VellEp | |
160 10 | 0.1 0.0! 0.001
Grain Dinmeter (mm)
Lab. Engincer : Lab. Director :

[ A-ACONSULTANTS
| DR/MORMED EL NABRAWY
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MISR LAB Y eta

SOIL TESTING A il iy

GRAIN SIZE ANALYSIS

OUR REFERENCE ; Date TorY i
PROJECT : 2si8h (rn gudbeald J80ae gk - (A ) 5 3058 Client : A&A
oA Al
Test Boring Depth Effective Uniformity | Caefiicient
No. No. {m} Diameter Coeflicient | Of Curvature
{mm) Cu Cc
I 12.00 0.1y 4.11 1.69
COBBLES GRAVEL SAND SILT CLAY
Comrse | Medinm Fine Coarse | Medium|  Vine
U.§ Starde-d Sieve Giza 4 10 2t 40 80 140 200
100 T

5 b '
n.30..,_.. LA,

100 10 1 0.1 0.01 0.001
Grain Diameter (mm)

Lab. Enginecr : Lab. Director ;

A-ACONSULTANTS
FOR/MORMED EL NABRAWY




MISR LAB N iaa
SOIL TESTING L o jasy

GRAIN SIZE ANALYSIS

OUR REFERENCE : Date Youy padag

PROJECT @ jayisl (e Gl Ja13 paghi = (A} 5058 Client ; A&A

AT ag

Test Boring Depth Effective Uniformity | Coeflicient
No. No, (m) Diameter Coelficient | Of Curvature

{mm) Cu Cc

1 27.00 0.2 3.30 104

COBBLES |  GRAVEL SAQD e cLAY
Conrse | Medium | Fine Comse [Meinm | Fine
U $ Standoud Sieve Size 4 10 20 40 80140 200
)
100 l : 7 L L]

| il
90._! _Jl [ :_ 144
80

70 -T-
o]

g | il
§ il i_ 1 _,_I__, il 18 i | I ! i
[EaT) I 8 S A — ! 1y ,.‘_.I._ 1 L
2 il L T TR l*ITlJl L1
& 30 - ,‘!__]_. I I! A4——1. W I H L Sl I

ZOLEI' lj ‘\J—‘ﬁh [

to 4+ it —

o JIL | il

100 10 I 0.1 .01 0.001
Grain Diameter (mm)
Lab. Engincer ; Lab. Director :

A ACONSULTANT:
\DR!MOHMED EL NAGRAWY




MISR LAB Y ——ia

SOIL TESTING Lo sy

GRAIN SIZE ANALYSIS

OUR REFERENCE ; Date Tory ol
PROJECT : sl (ha udbesdl Jiloa yygl - ( A ) s Client : A&A
bl Al A8 2
Test Boring Depth Effective Uniformity } Coefficient
No. No. (m) Dinneter Coefficient | Of Curvature
{imm) Cu Ce
3 4.00 NA N.A N.A
COBBLES | GRAVEL SARD SILT CLAY
Coarse | Methivm | Fine Coarse | Medium|  Flue
U5 Standard Sieve 5o
100 71— -
Tt il L ! ]
90 - L,ll_i | Lo L | , ] |_,_|.| | |__
UL L HITEE
80 - J -1+ K111 ; _!” P N I
| [ i
10 ..|_.|.,_ I 11 }_’ oo
£ T | ]rr
T 60 e -
g i ||
= 50 7| - = ==
P | Jl | | | H_
“ "0"'4 = ,I.'_'..; -
&: 30...!. I_ | i [ N BE— _r.i._ ._l. !
[l | | j | ]
20 1 .]-"'T—i—— — SRER I_
. | | ’ e
18 |- I| | If ] ‘
0 1)1 | pitft |
100 i0 ! 0.1 0.01 0.001
Grain Diameter (mm)
Lab. Engineer ; Lalby. Director :

' A-ACONSULTANTS
|CRMOHNED EL NABRAWY|




MISR LAB oY —aa
SOIL TESTING 4 A iy
OUR REFERENCE : Date Yo ¥y jadiiem
PROJECT : s3] fa qudled) Jadas pyghii - (A ) 5008 Client : A&A
NI s
Test Boring Depth Effective Uniformity | Coefficient
No. No. (m) Diameter Coclficient } Of Curvature
{mm) Cu Ce
3 25.00 0.19 3.16 0,990
COBBLES | GRAVEL et AILT CLAY
Coarse | Medivsm | Flne Conrse | Medium ] Fine
U 5 Standard Sreve Sz B0 140 200
100 T i .l !
HEL i [
90-|-|-I.‘| EH 44— i !,_ ‘ ’
| | 1E{11]
30-.!I ]| Lol it _I RIS ¥ - Pl d
70 Yt Ml
g I Wil |
b 60 I-! 2 L £ : _! - 4 t
£ R
-t 1 ' 1
§ 40 Tl i i g E !w.__, Suae|
= \ | |
& 30 il i S NS | N 11
(| Ll |
M T |
10 HHHH—— !
o JULLL Lﬁ |
100 10 l 0.1 0.01 0.001
Grain Diameter (mm)

Lab. Engineer :

" A-ACONSULTANT: .
| "RIMOHMED EL NABRAWY

—_—

Lab. Director :




MISR LAB <Y s
SOIL TESTING i lgiy
ATTERBERG LIMITS
(PLASTICITY CHART)
Our Relerer: Date : YooYy addau
Project 581 e (bt Jabaa y ghs - (A) s Client : A&A
sl 48,
Test No. 1
Boring No, 2
Sample No.
Depth (m) 6.00
Natural Water Content (%) -
Liquid Limit (%) 77
Plasiic Limit (%) 28
Plasticity Index (%) 49
Consistency Index =
Flow Index
Toughness Index
Shrinkage Limit
USCS CH
80
70 v
S 60 & ,/
é 50 ] l ,/
2 7
> 40 vd
) .~
Sy
F—l) 30 /
o
< v
= 20 4
2y / MHfor CH
10 v i ﬁ or OL
) o
1] 10 20 30 40 S0 60 70 80 90 100 110 120

LIQUID LIMIT (%)

A ACONSULTANTS
| AMOHNED EL NABRAWY\

B o = o 88 = ma oo




MISR LAB Y —aa

SOIL TESTING b iy

FREE SWELLING TEST RESULTS

Our Relerence ¢ DATE YN i
Project : RFE) e utbed) Jala ek - (A ) s CLIENT ASA
L adt Ag %
BH.NO. Depth Free Sweiling |
(m) (%)
2 6.0 141
[ A-ACONSULTANTE
|DRAOHNED EL NABRAWY




MISR LAB Y s

SOIL TESTING I Al i sy

INJUROUS CHEMICAL COMPOUNDS
Project No. : DATE Tary e
Project :  Jusist g puilidl Jalaa yshi- (A ) g g8 CLIENT AGA
Al As

B, NO: ] DEPTH : 2.0 m
NO. CHEMICAL COMPOUND MOIECULAR FORMULA { RESULT IN WEIGHT %

1 Total mineral soluble salts Tonized salts 0.6

2 Salinity ns sodium chloride NaCL 0.37

3 Sulphate as sulpher trioxde 50, 0.18

1
4 PH value log — 713
{H)

= o
A-ACONSULTANTS
RMOKMED EL NABHAM
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@ PROJECT : PROJECT No. “5';;'“‘ e
Bt Alidasy Shal B b — LA SLRLA bl 6 ke Jblaad doee N el sl i BH
SUBJECT: 11417

ABRA cansultnats  |Design of Azialty loadad pils - Monopile
Pila Diametat 1200 mm - 500 tohs - Azex (DY to DY)
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
FREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054.2005
PILE INFORMATION
Pile Location Working Pde
Pile Type Bored Pile
Pile Diameter 1200 mm
Cul-CH Lavel -1
Tip Lavel -28
Pile length 26.00 m
SOIL INFORMATION
Pile is located in the vicinity of banng No
Level of the ground waler table =100
Layer No Layer Description S nit et L":“::':y" mﬁ::::“ R:::k?:l'q: o — Type
Um® m MSL m Mpa HPa  [q.ikgim’ RQOI%)
1 FILL -3.00 1.00 3
2 SAND 4.50 5.50 25.00 1
3 CLAY -10.00 1.50 B.9%0 2
4 SAND -16.00 6.00 25.00 1
H CLAY +22.50 6.50 0.150 2
[} SAND -23.50 1.00 25.00 1
7 SAND -24.50 1.00 25,00 1
.} SAND -28.00 3.50 25,00 1
LEGEND

Type 0: Rock

Type 1 : Non = Cohesive Layer.

Type 2 : Cohesive Layer,

Type 3 : Layer does not included in calcul, of friction stress

[ A-ACONSULTANTS
RMMOHHED EL NABRAWY

ALA Confidential

b J



PROJECT =
3“%“»‘*}—&‘ SRy § Ao Al i B g3 g

SUBJECT:
ABA consultnats  |Design of Azlally Jonded pils -~ Monopile
Pits Diameter 1200 mm » 500 tons - Axas 1D1 ta D3}

DESIONED CHECHED
PROJECT No. By v
MH. IH
1417

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Croaa sactional ares of pile e 4.131 m’
Basal Layer
qc Base ; . 25.00 MPa
| Non- cohesive sail 5 Qe {Pa)
s o % 20 -]
o062 a7 1.05 1.4 L
oo oR 135 1.8 125
o1 Fi 3 s 4
Acconding |p Kma given in DIN 4014 Tabie 1
| Cohesive soil Cu (MPa)
S
0.1 02
002 035 15 :]
003 045 11
0.1 oa 15
Accoring 1o kot givers i DIN 4014 Talie 2
Nen-Cohesive |
Sattlemant { hm ) o 24 36 120
Baaring Streas { tim? ) o 75 225 A

dpea OL in D3

IP. ultimate = ] 452 an I

"A-ACONSULTANTS
SRIMOHMED EL NABRAWY

|

ARA Confidenilal
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PROJECT: PROJECT No. [PESICNED o
Balt Ay, Siai )y e — 2 LAY 5§ Rde Shissd Rned 8 faat ki M [
SUBJECT: e

ABRA consultnats  [Design of Axlally loadad pile - Monopile

Pils Diameter 1200 min - 500 tons - Azes {D1 te DYy

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

Plle perimeter = AT m

1-FRICTION LOAD IN SAND LAYERS

Qe {MPa) t{MPa)
L] 1]
5 0.04
10 0.08
15 0.12
Actoriaxg to et givan in DIN 1054 Talda 8.3

Bues D tu D)

Layer No Layer Descriptlan (M;.’ {:JN?:)
1 FiLL Q.00 0.c0
2 SAND 043 056
3 CLAY 0.00 [1241]
4 SAND .12 072
5 CLAY 0.0 0.00
&6 SAND D12 0112
7 SAND 0.12 0.12
-3 SAND 12 0.42

Tolal 2.04
Pyultimate {sand layers . = 769 ton —I

A-ACONSULTANTS |
DRINOHHIED EL NABRAWY|

ARA Contidentisl
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B
@ iwmmﬂdﬂ,zﬁl-ﬂ' SR gl 6 e i) i gk MH.
SUBJECT:

ARA consultnats  [Design of Axlally toaded pile - Manopils
Pile Diamuter 1200 mm « 580 tons - Axas {D1 to D3}

ROJECT: PROJECT Na. | PH3I9NED

IH

CHECHED |

114.17

2- FRICTION LOAD IN CLAY LAYERS

Cu (MPz) < [MPa)
a 0
0,025 0.028
0.1 0.04
0.2 .06

Accordug to hmd given in DIN 1954 Table B4

Layer No Layer Descriplion (M‘pa) l:d;ﬁri:l
1 FILL UIJ.[]O 0.900
2 SAND 0.000 0.000
3 CLAY 0.050 0.07%
4 SAND 0.000 0.000
5 CLAY 0.050 0.325
[ SAND 0.000 n.000
7 EAMND 0.000 0.000
8 SAND 0.000 0.000

Total 0.4
l P; ultimate {clay layers) 151 ion j

3- FRICTION LOAD IN ROCK LAYERS

u

UiﬁumteSlrcs:.r,m' =a+ foq.,

= Factar depends on the rock urconfined = Factor depands on the ROD valug

sy Ol 12 08

cormpressive sirengtih )
Unconfined Strength a RQ.D}% n
<01 MPa 0.3 Less Than 0% 065
10-20 kglem? 0.25 50- 75 073
20 - 50kg/em’ 0.18 75 - BO 0.88
50-100kg/am? 0.13 8O - 100 1
100-200 kg/em? &1
B Rao T Li=DH | tsal
Layer No Layer Description a p
kgicm? 1%} kgiem? | (m) (ton)
1 FILL 0.00 o .00 a.00 o [] 0.00
z BAND 0.0 0 0.00 (.00 a 0 0.00
3 CLAY 0.60 o o.00 0.00 ] 0 0.00
4 SAND " ooo o | 00 0.00 0 [ 0.00
5 CLAY 0.00 0 0.00 .00 a 0 0.00
3 SAND 0.00 ] 0.00 0.00 ] o 0.00
7 OAND 0.00 [ 0.00 0.00 o 1 000
] BAND 0.00 0 0.00 .00 [ 0 0.00
Total 0.00

A-A 2N o]
:::_J@_OHME

ARA Confidentlat
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PROJECT : PROJECT No. | PEIBHED EHEERED
:,uma..am,n&,h-;:a.m,,,msm.wua,.u;m,ﬂ k. 34
SUBJECT : Y
ARA consultpals  |Design of Axially loaded pile - Monapile
Pils Dlameter 1200 mm « 500 tons - Axes (D1 ta DY)
SUMMARY OF RESULTS
P, ultimate et NPT S .
P; ultimate 920 ton
Py Ultimate o= 1372 ton
Factor of salety i 2
Allowable foad reemsesneiis o 686  (ton

The ultimate skin friction resisiance Is a tunction of seltlement 5= 0.5P,fin MN)+0.5 S 3cm

Beafing stress at settlement 8 =

LOAD- SETTLEMENT CURVE

Sp=
226 ton

2 mm

The follewirig 1able sumemanes the relatior ship belween the setilermen and tha vertical beanng ang

fnction capaciies of the bored piles

Settlement

{mm )

Bearing Load [P}

{ Ten)

Friction Load (P}

{ Ton)

Total Axiat Loay

{P.1+1 Tan)

o

1]

0

]

24

Ll

738

Lt

o}

226

920

1146

315

254

20

74

120

453

920

1372

{according to DIN 46114

e 01 to 03

1400
1300
1200
1100
1060

00

Boo

oo

Load (Ton}

600
500
400
oo
200

100

"

Load Settlement Curve

el
® Boaring Losd (Ph)
—e—Friction Load (P1)
—s=Tatal Axial Load

/-’/.

/

SR

e

/. 1

o &=
1]

5

10

15

20 25 30 35

40 45 50 55 B0 65 70 75 B0 &5 90 65 100 105 110 115 120 125 13p

Seftlement {(mm)

A-ACONSULTANTS ;
TRIMOHMED EL NABRAWY |
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@ PROJECT : FROJECT No. [PESIGNED -
lm%“&ﬂ'uaﬂiﬁhwﬂ%—nﬂawa# MH s
ISUBJECT B 1417

ABA consulinats Design of Axtally loaded pile - Monapik
Pila Diameter 1200 nm - 500 tons « Aris O
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LDAD OF BORED PILES AND
PREDICTION QOF ITS SETTLEMENT ACCCRDING TO DIN 1054-2005
PILE INFORMATION
Pile Locabon Woerking Pile
Pile Type Bared Pite
Pile Diameter 1200 mm
Cut-QHf Level -2
Tip Leve) -21
Pile tengih 2100 m
SOIL INFORMATION |
Pile is lacated in the vieinty of boring Na
Level of the ground water 1able =100
Layer No Layer Desceription . Uit Weight le;';:’gl.":yur ThL.::::u R:::I:.:laqc Cu Fock Type
tm! m MSL m Mpa MPa o (kgiem'l ROD(%)
1 FiLL «2,00 o.00 3
2 SAND -8.50 6.50 25.00 1
3 CLAY -10.00 1.50 0.200 2
4 SAND -12.00 2.00 25,00 1
H SAND ~14.00 200 25.00 1
-] SAND =15.00 1.00 25.00 1
7 SAND -16,00 1.00 25.00 1
8 SAND -22.00 T.00 25.00 1

L LEGEND —I

Type 0: Rock

Type 1: Nan - Cohesive Layer.

Type 2: Cohesive Layer,

Type 3 : Layer does not included in calcut of friction stress

A-ACONSULTANTS ;
DRIMOHMED EL NABRAWY
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ALA consultnats

Design of Axialty loaded pile - Monapile
Pllw Diametar 1200 mm - 500 tons - Asis D§

PROJECT : PROJECT Na, DES::NED cns:rzo
b ey kit 3 sl 20 AT 3t s bl L i i [ L
SUBJECT: vier

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional area of pile = 113 m'
Basal Layer
qc Base .= 25.00 MPa
| Non- coheslve sai Qc (MPa)
S
i} 15 20 25
oo2 i i 105 14 175
Bo3 ng 135 18 228
| 2 3 35 4
According tn limit given in DN 4014 Table 1
| Coheslve soil Cu (MPa)
50
o 0.2
0.0z 035 . 0o
002 0.45 11
o [+X-] 16
Accorling o hmd given in DIN 4014 Tatda 2
Non-Cohesive I
Sattlament [ mm | [ 24 38 120
Bearlng Stress (Ym® } 0 75 225 400
k. ultimate . | 452 1on

A-ACONSULTANTS

DRAMOHMED EL NABRAWY

ALA Conlidential
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ARA consultnats

PROJECT -

el Ay dalph b de = AU BUAS oSl B hivde Jhlaad G )3 5 slaad Lyt

SUBJECT :

Design of Axially loaded pila - Monepite
Pils Dlameter 1200 mm - 500 tons - Asis D§

DESIGNED CHECKED
PROJECT No. ay By
M, M
114-17

Pile perimeter

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG

1-FRICTION LOAD IN SAND LAYERS

] IMTm
Qc (MPa) t {MPa)
0 L]
5 0.04
10 .08
15 0,12

According to lert riven in DIN 1054 Talka B3

Anig 06 - eum

THE PILE SHAFT

Layer No Layer Description (M‘ o (:«A‘N‘;'t:l
1 FiLL 0.00 ooo
2 SAND .12 0.78
3 CLAY 0.00 .00
4 SAND 0.12 024
5 BAND [12 024
L] SAND 012 012
7 SAND .12 012
a SAND 0.12 0.84

Total 234
ILuItIm:h {sand layer: . L] a2 ton

A-ACONSULTANT
ORMOHNED EL NABRAWY

ALA Confidentlal
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ABA consulinats

PROJECT ;

§ad Ay 20a3y3 By = D ALY 01§ i bt b gt gl

SUBJECT:

Design of Axially loaded pile - Monepila
Pila Dlametar 1200 pam - 500 tons - Axis D&

DBESIONED CHEGHED
PROJECT Ne, By ay
i IH
11417

2- FRICTION LOAD IN CLAY LAYERS

Cu (MPs) < {MPa)
0 o
0025 0.025
0.1 0.04
0.2 0,06
Accordmil 16 beenl giviees i DIN 1054 Talda B4

Laywr No Layer Descriptlon (Mtng! f;u!.N?r::l
1 FILL 0.000 0.000
z SAND 0.000 000
3 CLAY 0060 0.050
4 SAND 0.000 0.600
5 SAND 0.000 0.000
-] SAND 0.000 0.000
7 SAND 0.000 0.000
L] SAND oooe 0.000

Tetal .08
Py ultimate [clay layers) 34 fon —I

3- FRICTION LOAD IN ROCK LAYERS

Bltimate Siress.tup, = @ « {1« quy

i = Factor deperds on thea rock ynconfinegd

compressive strengih

fi= Factor depends on the RQD vatus

Linconflined Strenigth a (RQD)% 4]
<0.1 MPa 03 Less Than 50% 0,68
10 -20 kplem? 0.25 5075 073
20- SOkglem® D16 75 .80 0.88
50-100kg/em’ 013 80 - 100 1
100-200 kglem? 0.1
Qn ROD v L,=bH | «eaH
Layer No Layar D ipii o p
kglcm? %) kg/em’ m} {ion}
' FILL 000 [ 0.00 0.00 [} [ 0.00
2 SAND 0.00 o 0.00 .00 o [} 0.00
3 CLAY 0.00 ] 0.00 0.00 [ 0 0.00
4 SAND 0.00 o 0.00 0.00 i 0 £.00
) SAND 000 [ 0.00 .00 ] [ 0.00
1 5AND 0.00 r 0.00 n.oo 0 0 0.00
7 BAND 0.00 o 0.00 0. 0 0 0.00
B SAND 0.00 0 0.00 oo ] 0 0.00
Total 0.00
Py ultimate {Rock tayers) 0 lon

l

—

A-ACONSULTANTS
JR/MOHMED EL NABRAWY
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PROJECT : PROJECT No, [2E810NES EHECHED
3t Allaay Shalsd byl = 0N LY g 6 Rite iaal Beri 8 g gyl HH. SH.
SUBJECT: 114-17

ABA consultnats  [Desigh of Axially loadsd pils - Monopile

File Diameter 1200 mm - 500 1ons - Axis D&

SUMMARY OF RESULTS
Py ultimate 452 ton
Py ultimate 916 ton
P ultimata 00 | e Ll 1368 ton
Factor of safety ST 2
Allowable load weeenenenn=| 584 ton

The ultimate skin friction resistance is a funclion of settlement S, = 0.5P{in MN)+0.5 £ 2Zcm

Sy * 30 mm
Bearing stress al settfement (s,)) = 226 ton
LOAD- SETTLEMENT CURVE
The following table the rek hig b Ihe setierseni and the vertical beanng and
friction capacilies of the bored pites
Settlement Bearing Load {P,) Friction Load {P;) Total Axial Load
{mm} { Ton} { Ton} (B }={ Ton)

a o 0 [}

24 198 733 X}

3 216 916 1142

-] 254 916 1171

130 447 916 1368

Sy O - adi

Load Settlement Curve
1500

1400
1300
1200
1100
1000

{according to DIN 401

4

—
= - Bearing Load {Pb)

=+=Friction Load (Pf}
~a—Tatal Aclal Load

800
200

700

Laad {Tan)

600

500

300 e
200 e - -

100 T

@ 5 10 5 W 25 MW 35 40 45 50 55 0 &5 TO V5 B8O 8% 90 @5

Settlement (mm}

" A-ACONSULTANTS ;
| CRAOHNER EL NABRAWY |

100 105 110 115 120 125 130
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@ PROJECT; PROJECT No. |OESRHER CHECHED
oo Rhiue, Salal 3 b I PLRLY ot 6 e Jhlial gl e el [ [
SUBJECT: 11417

ARA consultnata  [Degign of Axially loaded pile - Moncpile
Pile Dismaier 1200 mm - 400 1on = Axis D4
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054.7005
PILE INFORMATION
Pile Locaton Working Pide
Pie Type Bored Pia
Pile Diameter 1200 mm
Cul-0if Lavel «2
Tip Level -18
File length 16.00 m
SOIL INFORMATION
Pile iy located in the viaimity of bading Ne
Level of the ground water table «10:0
Layer No Layer Description i ettt L“:;‘::"L':“r Thﬁ::::ss R:::':’::q‘ o Fock Type
t/m* m MSL m Mpa #Pa  |.ikgiem™] RODI%)
1 FiLL =2.00 0.00 3
2 SAND =10.00 4.00 25,00 1
3 CLAY =11.50 1.50 0.200 2
4 SAND -12,00 0.50 25.00 1
5 SAND +13.00 1,00 25.00 1
6 SAND «14.00 1.00 . 25.00 1
7 SAND -15.00 1,00 25.00 1
] SAND «18,00 .00 25.00 1
LEGEND

Type O: Rock

Type 1: Non = Cohasive Layer.

Type 1 : Cohesive Layer.

Type 3 : Layar doss not included in calculati

of triction stress

i
!

A-ACONSULTANTS
DRMOHMED EL NABRAWY
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PROJECT .
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e Al kol g3 by 00 AN ) § R by

ABA consulinats

SUBJECT:
Design of Azially landed pile - Monopile
Pile Dismater 1200 mim - 400 ton - Axis D4

DESIGNED CHECKED
PROJECT Ne, BY ay
s [
11417

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Cross sectional area of pile L m*
Basal Layer
gc Base ] MPa
| Non- ¢coheslve seil Qc (MPa})
S0
11 15 20 25
002 ar 165 14 175
0.03 =8 '] 1.3% 18 228
a1 2 a s 4
Acconting to Hmit given In DIN 4014 Tablg 1
| Cohesive soil Cu {MPa)
1 SD
0.1 02
0.02 0.35 0.9
003 cas 11
g1 [X:] 1.5
AcLoniig to bl givon in 31N 4014 Table 2
fNon-Cohesive |
Setllement { mm } 0 24 k] 120
Bearing Stress { tm®) 0 175 225 400
P, ultimate e M 452 lon

ARA Conlidentla)

Fage 12
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ARA cansultnats

DESIONED

PROJECT : PROJECT Ne.
35 Ay Sdalpl 3y e 200 SUREY Ly pil] 5 Alpde JMAsd Bpa ) st nak
SUBJECT: 1147

Daesign of Axlally losded pil - Monepits
Pils Diamater 1200 mm - 400 tah - Axiz D4

ik

CHECKED

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG

THE PILE SHAFT
Plle perimeter = AN m
1-FRICTION LOAD IN SAND LAYERS
Gc {MP3a) 1 [MPa}
- ] [
5 0.04
19 0.08
15 012
Accoming 1o ke grven i1 DIN 1054 Tabla B3
*AH
Layer No Layer Dascription N *
v 4 {Mpa) {MN/m)
1 FILL ©.00 0.00
2 BEAND 012 0.58
3 CLAY 0.00 0.00
4 SAND G112 006
5 SAND .2 0.12
B SAND 0.12 012
7 SAND 0.12 &2
& SAND 0.32 0.38
Total 1.74
Py ultimate {sand layerr,.. . . = 656 1an

Aalp D4 - gl

A-ACONSULTANTS

DRMOHIED EL NABRAMY

ALA Confldenttal
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PROJECT No. |

BY

CHECKED
HY

PROJECT:
35pad Adiasy Shat g (= 250 $URID g iyt JALL s 8 el gl
SUBJECT:

ASA consultnats  |Design ef Axlally loaded pile - Monoplis

Pils Diamater 1200 mm « 400 ton « Axis D4

11447

M H

S H

2- FRICTION LOAD IN CLAY LAYERS

Cu [MPa} = {MPa}
1] [}
0.025 0.025
01 0.04
0.2 0.06

According 1o bt givers n DIN 1054 Table B.4

Layer Na Layer Deseription {M'nll ‘:d;ﬁ:]
1 FiLL 0.000 0.000
2 SAND 0.000 0.000
3 cLAY 0.0680 0.090
4 SAND 0.000 0.000
5 SAND f.000 0.000
-] SAND 0.000 0.000
7 SAND 0.000 0.000
B SAND 0.000 0.000

Total 0.09
P, ultimate [clay layers) M ton

3- FRICTION LOAD iN ROCK LAYERS

Ultimate Stress, Tyy, = o < B+ qun

« & Facter depends on the rock unconfined

compressive sirength )

= Faclor depends on 1he RQD value

Unconfined Strength u [RQD) % n
< 0.1 MPa 03 Less Than 50% 065
10-20 kgiem?® 0.28 5075 0.73
20 - 5Dkgiem? 0.18 75 - 90 o.88
50-10Dkg/em? 013 80 - 100 1
) 100-200 kg/em® 0.1
Qi ROD 1 Ly=0H | t+aH
Layer No Layer Description a B
kgiem? 1%} kglem? (m) {ten)
1 FiLL 0.00 0 0.00 000 [+] ] .00
2 BAND 0.00 0 0.00 0.00 4] 1] 0.00
a CLAY 0.00 s} 0.00 0.00 -] 0 f.00
4 BAND n.o0 D 0.00 0.00 [+] ] 0.00
5 SAND 0.00 0 0.00 0.00 [+] 0 0.00
-] SAND 0.00 1] 0.00 0.00 [+] a .00
7 SAND 0,00 D Q.00 000 o ] 0.00
8 SAND 0.00 o 0.00 0.00 [} 0 0.00
Total 0.00
P, uitimate [Rock layers) [ ton

" A-ACONSULTANTS

| JRMOHMED EL NABRAWY
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ABA consulinats

PROJECT : PROJECT No. |PE5I0HRE FHEEHED
Bt Wiy Shatsh byl — I BARLS gt} § A Jhbid i bt gy T ™
SUBJECT :

147

Design of Axially laaded pils - Monepile
Pile Diameter 1200 mm - 400 ton - Azis D4

The ultimate skin friction resistance Is a function of settlement §,, = 0.5P{in MN)+0.5 < 3cm

SUMMARY OF RESLULTS

P, ultimaie rntaemrernrne® 452 \an

Py ultimate T

py ultimate T 1142 \an

Facior of safety

Allowable load rergassrresesees| 571 lon

(according to OIN 4014)

Bearing stress at settlement (s,;) =

LOAD- SETTLEMENT CURVE

The ioliowing 1able

the rel

Sy = 30 mm

226 ton

{tictign capacities of the bored piles

the setilement and the vedical beanng dnd

Settlement Bearing Load (Py) Friction Load {P)) Total Axial Load
{mm ) { Ton} { Tan) {Py]=1Ten)
[+] 1] 0 +]
24 198 552 750
30 226 590 416
3 254 680 944
120 452 590 1142
Load Settlement Curve
1200
1100
& Hearing Load (Fb)
~+—Friclion Load (Pf)
1000 =a=Total Axinl Load
800
800
700
3
E &00
u
3 soo
o
S
400 it
,_.—-"“”"—‘—‘-'
- e
200 I S
"
-
200 T
//
100 -
o
0 5 w0 15 20 25 30 35 40 45 50 55 60 65 70 TR BO a5 80 85 100 105 110 115 120 125 130

Settlement (mm)

“2-ACONSULTANTS
i IOHMED EL NABRAWY

i2endlal Page 1%




@ PROJECT : PROJECT No. | PESIGNED CHESHED
5 it ABasy Sal g8 b e — 30 BURAN el § At Jhbad o 8 gpland yp (L] [}
e SUBJECT : 1417
ARA consulinats  |Dssign of Azially losded pile - Group Pile
Pie Diameter 1000 mm - 340 1on - Axes (E11 & E112)
CALCULATION OF THE ALLOWASLE VERTICAL BEARING LDAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN $1054-2005
PILE INFORMATION
Ple Lacatan Working Pile
Pite Type Bated Pile
Pile Diameter 1000 mm
Cut-Off Level -2
Tip Level «22
Pie length 20000 m
SOIL INFORMATION
Pita is locaied in the vicinily of bonng Mo
Level ol the ground water table =100
Layer No Layer Description Eft:Unlt Weight L“'anl:mr:wr mll-::r'::n Rm“ e fock Type
tim® m MSL m Mpa MPa  [a. (kaem’] ROD{%)
1 FiLL -2.00 .00 b ]
2 SAND -7.00 5.00 25.00 1
3 SAND -12.0¢ 5.00 25.00 1
4 SAND -16.50 4.50 25.00 1
5 CLAY -19.00 2.50 0,200 2
6 SAND +20.00 1.00 25.00 1
7 SAND -21.00 1.00 25.00 1
-] SAND +12.00 1.00 25.00 1
I LEGEND
Type 0: Rock
Typa 1: Non = Cohesive Layer.
Type 2 : Cohwsive Layer,
Typs 3 : Layer does not included in caiculation of friction stress

A-ACONSULTANTE
JRMORNED ELAERAH )

Axes E11 & El2 Model A

Fage L
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Dezign of Axizlly loaded pile - Group Pile
Pils Dizmeter 1000 mm - 340 ton - Axes (E11 & E113)

PROJECT : PROJECT No. D"-":;ED cnz::cen
T rnt ARMa Sat g (b o 2T BT 2§ Arae Gl e 3 g gl [T [
N SUBJECT : TP
ARA consultnats

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

ross seclional area of pile K 0785
Basal Layer
qc Base : 25.00 MPa
I Non- coheslve soil Qc {MPa)

S0
1¢ 15 20 25

poz 0.7 108 14 1.75%

[Fex] 0.9 135 1B 228

0.1 2 3 3.5 4

AcLonding (o kmit givet in DIN 4D14 Tabla 1
I Cohesive soll . Zu (MPa)

01 02

0.0z 0.35 0.8

0.03 045" 11

0.1 na 15

Acconling 1o bma (fiven in OIN 4014 Tablo 2
Non-Cohasive I
Setllement { mm } o 20 0 i
Bearing Strass { t/m” ) o 175 P 400
P, ultimata = M4 ton

Axes El11 & L12 Hodel A

A-ACONSULTANTS |
DRIMOHMED EL NABRAWY

[ ALk Contidantial
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PROJECT 3 PROJECT No. |PESIGNED CTHECKED
RY ay,
§ el Alidlasy lal 33 b B — o o
S SUBJECT :
ARA consultnats 11417

Design of Axislly losded pile - Group Pile
Pile Diameter 1000 inm = 340 ton « Axes [E11 £ E112)

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG

THE PILE SHAFT
Plie perimeter L, A m
1-FRICTION LOAD IN SAND LAYERS
Qc (MPa) * [MPa}
o 0
5 0.04
10 .08
15 012
Accordig lo knut given in DIN 1054 Table 8.3
Layer No Layer Description IN:PHJ (;ﬂ;‘?:i
1 FILL 0.00 000
2 SAND 0.12 0.60
k] SAND 012 080
4 SAND 0,12 0.54
5 CLAY 0.00 a.00
& BAND 012 012
7 SAND 0.12 0.12
8 SAND 0.12 0.2
Totat 210
!P. ultimate {sand layert = 660 ton

& C12 Hodel A

[A-ACONSULTANTS
| ORMOHMED EL NABRAWY

G

ALh Confidential
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@ PROJECT : PROJECT No, |DESICHED “CRECKED |
bt Ay a3 by ol o 09 AURIN o 0 6 R il Lo 3 e gt [T [
[ S SUBJECT : 11497
ABRA conzulinats Deslgn of Axlally loaded pils - Sreup Pils
IPM- Dismetar 1000 mm - 340 ton - Axes (E11 L E112)
2. FRICTION LOAD IN CLAY LAYERS
Cu (MPa} t (MPa)
0 o
0.025 0.025
.1 0.04
0.2 0.06
A g lo ket given i DIN 1054 Tablo B.4
Layer No Layer Deseription {M:ani ‘;"N‘?g,
1 FILL 0.000 0.000
2 SAND 0.000 0000
3 SAND 0.000 C.000
4 SAND 0.000 0.000
5 CLAY 1.080 150
6 SAND 0.000 C.000
7 SAND 0.000 0.000
B SAND 0.000 0.000
Total 15
l P, ultimate (clay layera) 47 ton I

3- FRICTION LOAD IN ROCK LAYERS

a = Facler depends on the rock urconfined

IHHmule.\'rress,ru“' =a » I sy,

iz Factar depends on the RQD value

Axes E11 &L E12 Madel A

P, ultimate (Rock layers)

ton

1-ACONSULTANTS
R/MOHMED EL NABRAWY

G

ALA Confidantial

compregaive
| Uncorfined Sirength u {R.OD)% i
<01 MPa e ] Less Than 50% 065
10-20 kglem® 0.25 50- 75 073
20 - 50kg'em? 0.18 75 -90 o.a8
50=100kg'om? ®13 90 - 100 1
106-200 kgfom® 0.1
Qun RQD T Ly=0H | r+aH
Layer No Laysr D ipti 4]
kgfem® {%) kglem® im) from)
1 FiLL 0.00 0 100 0o [*} [ 0.00
F SAND 0,00 0 .00 000 0 o 0.00
3 SAND 0.02 [} 000 0.00 0 [ 0.00
4 SAND 0.00 o oo [PL ) 2} o 0.00
] CLAY 0.00 o 000 0.00 o o 0.00
[} SAND 0.09 o 0.00 0.00 0 o 0.00
7 SAND 0.00 0 000 oo o 0 0.00
] SAND 0.00 [ 000 oo0 [+] |1} 0.00
Totsl £.00

Fage 4
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PROJECT : PROJECT No. | 9ESIGNEE CHEERED
3 oadt Alilaar SLat g% b b D LR ot 6§ Ry Jhlaad B D yganed g WH S
N SUBJECT : 114-17
AZA consultnats  |Desigh of Axlally leadad pila - Group Pile
Pia Dlametar 1000 mm - 340 ton - Axes [E11 & E112)
SUMMARY OF RESULTS
Py ultimate . 314 tai
Py ultimate PR 707 1o
p, ultimate SR 1021 ton
Factor of salety e 2
Allowable load e 511 ton

The vliimate skin Iriction resistance is a function of settlement 5,2

0.5P,(in MN}+0.5 £ 3em

S = A0 mm

Bearing siress at selllement (3,,} = 177 ton
LOAD- SETTLEMENT CURVE
The tolowing table summanes T relationshp between the selilement and the vertical beanng and

frickon capacities of the bored pites

{according to DIN 4014)

Settlement Bearing Load [P,) Frictlon Load [Py} Total Axlal Load
{mm] { Ton) { Ton) {P)=(Ten)
'+ o a 9
b 137 4M 609
i L b Ty 284
an L) Tar ag4
100 4 Tor 1021
Load Settlernent Curve
1100
e
L) = Hearing Losd (Ph)
=== Friction Load {Ff)
80D =~ Total Axial Load
500
700
. BOG
H
=
< 500
H
3
400
300 -
,.__——-—""_-.— -
200 PR
-
"
100 o
o f

0 5 @ 15 2 2 W 3§ 44 45 50 55 8D
Settiement (mm)

[A-ACONSULTANTS
| CRAOHIED EL NABRAWY

Axes El1 & E12 Hodel A G Aik Contidantial

& 70

75

85 80 95 10 105

Fage %
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PROJECT : PROJECT No. Inﬁbl:.:‘asn EWECHED
@‘ 3 et Ay a3 by e 2 ULy B G ke bl s g3 ) bl Ly gl [ s
j S— SUBJECT : 1447
ABA consultnats  [Design of Axlally loaded pile « Group Pile
Pile Diameter 1900 mm ~ 240 ton - Axes (E13 & E14]
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 10542005
PILE INFORMATION
Pije Location Waorking Pile
Pue Type Bored Pde
Pie Diameter 1000 mm
Cut-Off Level -2
Tip Level «20
Pile lengih 18,00 m
SOIL INFORMATION
File is located in the wionity of bering No.
Level of the ground waler labla -100
EH. Unit Weight T Toer Woerage Cu Rock
Layer No Layer Description Bottom Thickness Result of ac Type
tm? m MsL m Mpa MPa |4 (kplem’l] ROD{%}
1 FiLL -2.00 0.00 3
2 SAND -5.00 4,00 25,00 1
3 SAND ~8.50 2.50 25.00 1
4 CLAY -10,00 1.50 0.208 2
5 SAND -13.00 3.00 25.00 1
-} SAND -16.00 3.00 15.00 1
7 SAND -A7.00 1,00 25.00 1
-] SAND -20.00 3.00 25.00 1
I LEGEMD l
Type 0. Rock

Type 1: Non - Coheslve Layer.

Type 2: Coheslve Layer.

Type 3: Layer does riotincluded In calculation of friction stress

"3-ACONSULTANTS
"WMOHMED EL NABRAWY

hxes E13 & El4 Hodet B - G

ALA Contidential

Fage &

EE |

O (e




DESIGNED

LHECSED
@ PROJECT No. )
ML [0
e . 147
AZRA tonsultnats  |Design of Axially losded pile - Group Pile
Pile Diamater 1000 mm - 340 ton - Axes (E13 & E14)

CALCULATIONS OF VERTICAL BEARING LOAD

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED FILES

B O

Cross sectional area of plie = 0785 m*
Bazal Layer
qc Base ® 25.00 MPa
| Non- cohesive soil Qc {MPa)

10
0 15 20 25

oe2 07 105 14 176

[ 0% Y 18 25

ot 4 3 5 4

According L End given in DIN 4014 Tabile 1
Coheslve soil Cu {MPa}

50
01 02

ez 0.35 g

ool D.45 t

oy [=X-] 15

#econting b= et jhvan in DIN 4814 Tabde 2
Nen-Cohesive |
Settlemeant { mm ) 4] 20 kli 100
Bearing Strexs { tin? ) 1] 175 25 400
]P. uitlmate wei .3 M4 ton I

[A-ACONSULTANTS |
RMORMED EL NAERAWS

Axes E1) & F14 - Model B - G ALA Confidential Page 7
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B CESIONED CHECKED
PROJECT : . PROJECT Na. e
§5oadt Alidtasy St g 1 e o AN SLALE Ly i & dite Jhiadd s 5 glaad gkt uH, T
SUBJECT: 11497
Design of Axlally loadad pile - Group Pile
Pila Dismzter 1000 mm - 340 ton - Axes (E13 & E14)

AR

gt
ARA consulinats

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

Plle perimeter = 1dm

1-FRICTION LOAD IN SAND LAYERS

Qc (MPa) 1 {MPa)
0 0
H 0.04
10 0.08
15 0.12
Accoriiing 1o kel gaas e DIN 1054 Tobdo B3

Layer No Layer Descriplion lMTPIi ‘:;N?;{'

1 FILL 0.00 0.00
2 SAND Dz 0.48
3 SAND D12 0230
4 CLAY 0.00 00D
5 SAND 0,12 0.38
] SAND 012 036
T SAND e.12 0.12
] SAND 612 G35

Total 198

IP. ultimate (gand layert .. . 5§22 en I

ACONSULTANT=
WRIMOHMED EL NABRAWY

Rxes EiY & Bi4 - Model B - G AtA Confidential Fage 3




AR
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A&A consultnats

SR b o 0 PUID o § At et e 3 piad

FROJEC No.

DESIGNED
£y

CHECKED
Y

Daslgn of A;blly leadad pile - Group Plie
Pils Dlameter 1000 mm - 140 1on = Axes (E13L E14)

11417

WM,

5 H.

2. FRICTION LOAD N CLAY LAYERS

Cu [MPa) T{MPa)
o -]
0.025 0.025
a4t 0.04
a.2 0.06
Accornting ta kmal grven in DIN 1054 Tabta B.4

Layer No Layer Descriptlan iM‘pnl (R‘;ﬁg‘

1 FiLL D,D-DU 0.000
2 SAND 0.000 0.000
3 SAND 0.000 0.000
4 CLAY 0.660 0.080
5 SAMD Q.000 0.000
-] SAND 0.000 0.006
7 SAND 0.000 0.000
-] SAND 0.000 0.000

Total .05

[ Py ultimate {clay layers) 28 ton I

3- FRICTION LOAD IN ROCK LAYERS

Ultfmute Slrc'ss.ru,,t =a = fl eqfun

« = Factor depends on ihe rock unconfined

[i= Facior depends on the ROD valus

Axea E13 & El4

HModel B

Py uttimate {Rock layers)

| A-ACONSULTANTS |
RRORMED EL NABRAWY

Ak Confidential

[+

Unconfined Strength it {ROD)}% n
< 0.1 MPa 03 Less Than 50% 0.65
10 -20 kg/em? 0.25 50-75 073
20 - 50kg/em? D.18 75 -80 (X-L]
50-1D0kg/em’ 0.1 90 - 100 1
100-200 kpfem? 0.1
Qun RQD x LymDH | roaH
Layer No Layer Dascription a B
kglem® 1%} kglem? (m) {tan}
1 FILL 0.00 o 000 .00 0 [’} ©.00
. SAND 0.00 o 0.00 0.00 0 [} 0.00
1 SAND 0.00 o 0.00 0.00 [} [} 0.00
4 CLAY 0.00 a 0.00 000 [ Q 0.00
5 SAND (1Y} [ 0.00 0.00 0 [+} 0.00
3 SAND Q.00 o o.o0 0.00 ] o 0,00
T SAND a.pe o 0.00 0.00 0 0 0.00
B SAND p.oo o 0.00 0.00 [\ 0 0.00
Total 0.00

Page %
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PROJECT : PROJECT No. | PESTED e
§ ol At Zhal 5 by e = 3 AR i) 6 Rlie Jhlaad B B ghaad gl MH, L
f, — SUBJECT : 11417
A&A consultnats  |Design of Axlally loaded pils « Group Pite
Pile Dismater 1000 mm - 340 ton - Axes (E13 & E14)
SUMMARY OF RESULTS
Py, ultimate RS inEsesS 314 ton
P, ultimate tbiriemsrrieresS 650 ton
P, ultimate T v 964 ton
Faclor of safety rrenmeessen = 2
Allowable load ssesisarrinann™ 482 ton
The ultimate skin friction resistanca is a function of settlement S,; = 0,5P,{in MN}+0.5 < 3em {according to CIN 4014)
S,= 30 mm
Bearing stress at seltlement (s;}) = 177 ton
LOAD- SETTLEMENT CURVE
The toovang fable summanes the relationship behween the selilamen| and the vertical beanng ard
fnekon capacties af the bored piles
Settlement Bearing Load [R,) Friction Load (P,) Totat Axial Load
{mm]) { Ton) { Ten) [{P.)«{Ton)
[+] o 1] o
20 137 434 571
30 177 650 8zt
30 177 650 az27
100 314 650 064
Load Settlement Curve
1ne
Ly - bennnn Load (Pb)
=e-=Frichion Load (Pl
900 —e—~Total Axisl Load
400
100
__ BOD
5
e
S 500
w
3
400
o0 e rrrm e 8
i mm ar
200 __,.,_...._-—-——"""—"—"_P—'
N
.—r""‘-'——‘-
100 ,‘/
-/
g L=
4] 5 10 15 20 25 3o a5 40 45 E 5% EQ 85 70 75 B0 85 ] 95 100 1D5

Axes C13 & E}4 - Madel B

Settlement (mm}

A-ACONSULTANTS

DR/MOHMED EL NABRAWY
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@ PROJECT : PROJECT No, | P=SERD EHECKED |
3ol Ly Sl (e A R 2 B it Jhied B 3 plad ki (L} EH,
[ SUBJECT ! 11417
ALA consultnats  |Design ef Arially laadsd pils - Monopile
Pile Diameter 1200 mm - 550 ton - Axes (04 to D§)
CALCULATION CF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054-2005
PILE INFORMATION
Pile Location Werking Pile
Pile Type Bored Pre
Pile Diameter 1200 mm
Cut-QOtf Level -2
Tip Level =32
Pile length 30,00 m
SOIL INFORMATION
Pils is localed in the vicinity of banng MNa.
Level of the graund water 1able =100
EMf. Unit Weight L“;u‘:el::"r Thll.::::u R:::I?E; e Rock
Layar No Layer Description Type
um? m MSL m Mpa MPa  fa.isgiem’™] ROD{%)
1 FILL -2.00 0.00 3
2 SAND -8.00 8.00 25.00 1
3 CLAY -11.00 1.00 0.200 H
4 SAND -18.00 7.00 75.00 1
5 CLAY -11.50 .50 0.200 2
B SAND -26.50 5.00 25.00 1
7 CLAY -28.50 2,00 0.200 2
.} SAND ~32.09 150 25170 1
[ LEGEND I
Type D: Rock

Type 1 : Hon - Cohesive Layer.

Type 2 : Cohasiva Laysr,

Type 1 : Layer does not included |n calculation of Irictions stress

A-ACONSULTANTS
ORMORMED EL NABRAMY

Axes D4 to D6- Model ©C - M

ALk Confidential
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ALA consultnats

PROJECT :
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PROJECT No.

DESIGNED
Y

CHLLELD

SUBJECT :
Desigh of Astally foadad pila - Menopile
Pils Diamater 1200 mm - 550 ton - Azes (D4 to DE)

11417

CALCULATICN OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Creas sactional area of pile 3 =

1.131 m
Basal Layer
qc Base ] 25.00 MPa
| Nan- cohesive soil Gc {MPa)
S0
10 15 20 5
a0z aF 105 14 178
a.03 o 13§ 1.8 2256
R ] 2 3 a5 4
According o ek ghven i DIN 4014 Tabla 1
| Cohesive soll Cu {MPa)}
sD
0.1 02
0.02 0.35 0.9
oo 045 11
04 [14:] 15
Acgatdieg] to land fiven in DIN 4014 Taldo 7
Nen-Cohesive |
Settlement | mm } ] 24 ] 120
Bearing Strass { tm® ) 1] 175 225 ARG
|P. uttimate u 452 tan I

Axes D4 to D6 Model €

e

A-ACONSULTANT:
ORMOHMED EL NABRAWY
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PROJECT ; PROJECT No. '““:f;““ CHECHED
:mmmg*}-#pm,;ﬂsmylml_.),w_ﬁu [ [T
g SUBJECT : 11417
ABA consultnats  |Dasign of Axisly loaded pila - Monopile
Pile Dlametar 1200 mm - 5E0 1on - Axes (D4 to DE)
CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT
Pile perimeter = 377 m

1-FRICTION LOAD IN SAND LAYERS

Qc (MPa) 1 [MPs)
o ]
5 0.04
10 0.03
15 0.12
Actonting 1o kmil piven in DIN 1054 Tablo B 3

Axea D4 to Dé- Model ©

Layer No Layer Dascription {M‘DI) i;_d:hl?::]
1 FILL 0.00 aoe
2 SAND 0.12 072
2 CLAY 0.op Q.00
4 SAND 0.32 0.84
5 CLAY 0.00 .00
3} SAND 0.12 060
¥ CLAY 0.00 0900
8 SAND 0.12 0.42

Total 258
IP. ultimate (sand layers,, = ara afy

T ACONSULTANTS |
KD L NABRAWY

H AGA Confidential

Page 11
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PROJECT :
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PROJECT Na,

DESIONED
0y

CHECKEPR
BY

SUBJECT :

Dasign of Azlaly loaded pile - Monopils
Pile Diamater 1200 mm - 660 tat « Axes (D4 to D&}

114-17

NH

B

2. FRICTION LOAD IN CLAY LAYERS

Cu (MPa) T [MPaj
L] o
0.025 0.025
a1 .04
Q.2 ¢.06
According 1o kenit given in DIN 1054 Talde B4

Layer No Layer Description IM'Wi (IA.N?r}r:l
1 FILL TDCIO 0.000
z SAND 0.000 0.000
3 CLAY 0.060 0.160
4 SAND 0.000 0.000
5 CLAY 0.060 0.210
[ SAND 0.000 0.000
7 CLAY 0.060 0.120
8 SAND 0.000 0.000

Tolal 0.51
Py ultimate [clay layers) 182 tan I

3-FRICTION LOAD IN ROCK LAYERS

Utimute Stress Ty, =0+ 1+ gy,

u ¥ Factor depends on fhe rock unganfned

= Factor depends on the RQD valus

hxes Di to D6- Model C

M

A-ACO
NMOHMED

NSULT

AN 'S
EL NABRAY |

ABA Contidantial

fomipredsive sirendlh
Unconfined Sirength a {ROD)% p
< 0.1 MPa 03 Less Than 50% 0.65
10-20 kg/gm® 0.25 50-75 [ FE]
20 - 50kgiem® 0.8 74 .50 osn
50-100kgicm® 0.3 60 - 100 1
100-200 kg/em” 0.1
Hun RQD T L,=0H e AH
Layer No Layer Descriplion a B
hgiem? (%) kglem? (m) fton}
1 FiLL a.oo o 0.00 0.06 a 1) Q.00
2 SAND 0o o 000 0.00 1] 0 0.00
3 CLAY 0.00 o ao0 0.00 o o 0.00
4 SAND 0.00 i} 000 0.00 0 0 0.00
5 CLAY 0.00 ] 000 oo00 0 ] a.00
& SAND 0.00 o 000 0.00 0 0 0.00
T CLAY D.00 1] 000 0.00 0 4] 0.00
8 SAND 0.00 o 0.00 0.00 L] 1] 0.00
Total 0.00
P, uitimate [Rock layers) 1] ton

Fage 14




PROJECT PROJECT No. |CESIONED e
Eoped ey Stadgh iy o — R0 SURLY gt 6 Alrbe bl a0 gl M H, 3H.
e SUBJECT : 11447
ARA consultnats  |Deslgn of AxiaHy loaded pite « Moneopile
Pilw Diatneter 1200 min » 550 ton « Axes {04 to D&}
SUMMARY OF RESULTS
P, ultimate e = 452 ton
. Pyultimate — R
p, tltimate evsrnimeriann ™ 1617 ton
Factorol safety | oo = 2
Allowable load | e = 509 ton
The ultimate skin friction resistance Is a function of setilement 5,; =  0.5P{in MN)+0.5 < Jcm {according to DIN 4014)
S = 30 mm
Bearing stress at selilement {s,,) = 226 t1on
LOAD- SETTLEMENT CURVE
The following 1able summaries the relationship between the seillement and the vertical bearng and
fnclion capacities of the bored piles
Settlement Bearing Load [P,) Friction Load [Py} Total Axial Load
{mm } [ Ton) | Ton) {P)1-{ Ton)
] 0 [} ]
24 158 832 11
30 226 1165 1231
35 254 1165 1418
120 452 1185 1817
Load Settlement Curve
1700
1600
1500 - Beanng Load (Pb)
=+ Friction Load (Pf)
1400 —a—Total Aziat Load
1300
1200
1100
1000
E 200
£ poo
h-)
2 700
-
€00
500
-
400
00
- b
200 -
100
0 b=
1] § W 15 20 2% 30 35 40 45 50 S5 6O 65 0 VS 8O @5 9D 95 100 tCS 110 115 120 125 130

Settlement {mm)

Axes D4 to Dé&- Model C M ALA Coniidential Page 1%




@ FROJECT : PROJECT No, | PESIGNED “CRECHED |
Bl Abdaey Sat sl bl 10N P LLLY 20 B e Jlad e D gt gl uH L)
g SUBJECT : ] 1417
AZA consultnats  |Design of Axialy foaded pile - Monopile
Pile Diamater 1200 mm - 550 ton - Axes {C3 1o CE)
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 10542005
PILE INFORMATION
Pile Locaton Working File
Pile Type Bored Pile
Pite Diameter 1200 mm
Cut-Olt Level -2
Tip Level -3
Pie length 300m
|soi INForRmATION B
Pile is located in he vicinity of beting No.
Level of the ground water lable 100
e s e
Layer No Layer Description S L“;':"’":wr “‘I'.::;:“ R:::l';‘::“ e Rock Type
tim? m MSL m Wpa MPa e ivgiem' RODY{%)
1 FiLL -2.00 Q.00 k]
2 Sand -10.00 8.00 25.00 1
3 CLAY +14.00 400 0.150 2
4 CLAY -~17.5¢ 3.50 0.150 2
5 SAND -12,50 5.00 25.00 1
& SAND -27.50 5.00 25.00 1
7 CLAY -31.50 4,00 0.150 2
A SAND -35.00 3,50 2511 1

[ LEGEND |

Type 0: Rock
Type 1. Nen - Cahesive Layer.
Type 2 : Cochesive Layar.

Type 3 . Layer does not included in calculation of triclion stress

A-ACONSULTANT:
DRMOHMED EL NABRAWY |

hxes C3 to C6 - Maxdel A ALA Confidential

Page 1




Axes CY to C6

PROJECT : PROJECT No. |PESIONED CHECHED
Bopefl ey lal B b e — 10 SURIS e B Aok Miad dee B gt gk [ [
| —— SUBJECT : 11417
ARA consultnats  [Duesign of Azially loaded pile - Monopile
Pile Diameter 1200 mm = 560 ton = Axes {C3 1o C6)
CALCULATION OF THE ALLOWABLE AXIAL COMPRESS|ON CAPACITY OF BORED PILES
CALCULATIONS OF VERTICAL BEARING LOAD
Cross sectional area of pile . a 1131 m
gc Base ; = 25,00 MPa
Non-cohé#sive aall Qc (MPa)
=il
10 15 20 28
noz a7 105 14 175
0.03 a9 1.35 1.8 228
0.1 2 3 35 4
Accradeg 1 kil givin in DIN 4014 Tabde 1
I Cohesive soil Cu (MPa}
50
o1 0.2
0.02 0.35 L]
0.03 0.45 i1
1R oe LB ]
Acconting In ko given in DIN 4214 Talte 2
Non-Cohesive
Setttement { mm ) a 14 36 120
Bearing Stress [ t/m® ) o 174 235 400
P, ultimate : £ 452 ten I
Model A Ath Confidential

Fage 1
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PROJECT No, DES:&NED GHECHED
[T EH
ARA consuitnats  [Design of Axially loaded pila « Monopile Ll
Pile Diamutar 1200 mm « 558 ton « Axes (C3 1o [«5]
CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT
Plle perimeter = rm

1-FRICTION LOAD IN SAND LAYERS

Qe (MPa) t {MPa)
Q o
5 0.04
10 0.08
15 0,12
According lo kit given i DIN 1054 Tably B 31

Axen €] to C6 Hodel A

Layer No Layer Bescription (M‘pil [:“-,ﬁ,:)

; FILL o.00 D
2 Sond 0.12 0.98
3 CLAY 000 ual
B CLAY 6.00 0o
5 SAND 042 0.60
& SAND 0.12 e
: Ty 0.00 0.00
P SAND 0.12 042

Total 258

!_P, ultimatn {xand tayers .= 873 L j

Atk Confidential
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ARA consulinats

PROJECT :

D Adaes Sal g b e m 8 PUEY o y0) B te Wl TS agba gt

PROJECT No.

DESIGNED

CHEGHED
AY.

SUBJECT :

Dasign of Axially loaded pila - Monoplls
Pila Diameter 1200 mm - 550 1an - Azas (€3 10 CF)

11417

MH

L

2. FRICTION LOAD IN CLAY LAYERS

Cu [MPa) + [MPa)
[ 0
0.025 0.025
0.4 0.04
0.2 0.06

Accoriling 1o hemd given in DIN 1054 Tabda B4

Layer No Layer Description (anl) ;d.l'ﬁr’r:)
1 FILL 0.000 ©0.000
| _Sand 0.000 a.000
3 CLAY 0050 2200
4 CLAY 0.050 a17s
5 SAND 0.000 2000
] SAND a.000 nooe .
T CLAY 0.050 0.200
] SAND 0.000 0.000
Tetal 0.575%
I P, ultimate [ciay layers} 217 ton I

3. FRICTION LOAD IN ROCK LAYERS

tHetmale .S'tr't.'s.s'.r,,,..r s ety

i = Faclor depends an the rock unconfined

comorasyive rlrm"'h
Ureenfined Sirength a

1= Factor depends on the RQD valus

Axes C3 to C6

{(RO.D}% n
= 0.1 MPa 0.3 Less Than 50% [+X:3)
10-20 kg/em’ 025 50- 75 0.73
20 - 50kgfem’ 8.} 75 -®0 11
50-100kgiem’ o3 80 - 100 1
100200 kgiem® [ R
O RQD ' Le=oH | =saR
Layer No Layer Descripti a p
kglem® (%) kgiem? m) {1on)
1 FliL 0.00 o aopo .00 o ] 000
2 Sard 0.60 o 0.00 ¢.0a 1] 1] .00
3 CLAY o.o0 o .00 Q.00 [} 1] 0.00
4 CLAY 0.00 o 0.00 0.00 o 0 0.00
] SAND 0.00 [ 0.00 0.00 4] o 0.00
] SAND o.o0 o .00 Q.00 1] 0 0.00
7 CLAY 0.00 o 0.00 0.00 a ] 1]
B SAND .00 [ 0.00 o.00 L] o 0.00
Total 0.00
I Py ultimata {Rock layers} 1} tan l

Maodel A

A-ACONSULTANTS
DRIMOHMED EL NABRAWY

4

|
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PROJECT : PROJECT Ne. |° CHECHED
35 N..au.l@)-,\:nw,,.:usuumui,..;_\mmh WH SH
g SUBJECT : 11447
ARA consultnats  [Dasign of Axlally loaded pile - Menepils
Pile Diameter 1200 mmn - 60 ton - Axas (C) to C6)
SUMMARY OF RESULTS
Py ultimate 452 oh
Py ultimate 11889 \on
p; ultimate aresnrainaenatsess | 1642 lon
Faclor of safety [ —— 2
Allowableload | - sacennnans = B21 lon
The ulthnate skin friclion resistance Is a function of settlement 5, = 0.5R,{in MN)+0.5 § 3em {aceording to DIN 4014)
S = 30 mm
Bearing stress at setilement (s, = 226 ton
LOAD- SETTLEMENT CURVE
The following tatle 5L the relali P b 1the I 7t @nd the vertical beanng and
Inction capacibes of the bored piles
Sstilemeant Bearing Load (P,) Friction Load (P} Total Axlal Load
{mm) { Ton) { Ton) {P)-(Ten)
1] 0 ) o
24 188 282 1149
30 226 1189 1416
36 254 1183 1444
126 452 1188 1642
Load Settlement Curve
18O
1700
p—
1600 = Boaring Lead (Pb)
1500 —+—~Friction Load {P)
=a="Tolal Axial Lpad
1400
1300
1200
100
1000
5 so0
5 800
a
5 oo
€00
500
e
400 e j
gt
100 e T
200 "
100 -_/
/
1]
o 5 1w 15 20 25 30 35 40 45 50 55 s0 65 T 75 80 85 SO0 85 100 105 110 15 120 125 130
Setilement (mm}
TS|
A-ACONSULTAN
RMOHMED EL NABRAWY
hxen ] to CE Madel B A&A Contldential
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@ PROJECT : PROJECT No, | CESIGNED SHEENER
$isad Wdnay ot 43 oo o 30 LR Ly 02 6 Rrtn Jolad s B fina gyl [ Bt
™ SUBJECT 1497
ARA consultnats  |Design of Axlally loaded pile - Monopile
Pile Dlametar 1200 mm = 550 ton « Axes {D1 te DI)
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054-2005
PILE INFORMATION
Pile Lotation Warking Pile
Pia Type Bored Pile
Pile Diameter 1200 mm
Cut-Oft Level -2
Trp Lovel =35
Pile length 33.00 m
[soi inFormaTION
File is located in the vicinity of bering No.
Level af the ground water iable -100
E#f. Unit Weight | *'% 9% Tayer [ _Laver Rverane cu Rock
Layer No Layer Description Bottom Thickness Rasult of oe Typu
tim’ m MSL m Mpa MPa  [q.{kgrem’y ROD{%)
1 FiLL -3.00 1.00 3
2 SAND -B.50 5.50 25.00 1
3 CLAY «11.50 2.00 0.150 2
4 SAND -16,00 4,50 25.00 1
5 CLAY -22.00 6.00 0.150 2
5 SAND -29.50 7.50 25.00 1
7 CLAY -31.00 1.50 0.150 F
8 SAND =35.00 400 25.00 1
LEGEND |
Type 0: Rock

Type 1: Non - Cohesive Layer.

Type 2 : Coheslve Layar.

Type 3 : Layar does not included in calculation of friction stress

Hodel B

A-ACONSULTANTS |
| CRAOHWED EL NABRAW

f

AGA Confidential
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PROJECT : PRDJECT No, [D-50NED HEgEi)
33eb ity ZAa) 37 T SRR 30 B R Jhliad s 3 gl gl W SH
R e o SUBJECT ; 11417
ARA consultnats  [Design of Axially loaded pile - Menepils
[Pile Diamater 1200 mm - 550 ton - Axes (D1 to D3}
CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES
CALCULATIONS OF VERTICAL BEARING LOAD
Crass sectional area of pile = 113 m
qc Base e 25.00 MPa
| Non- cohesive soil Qe {MPa)
50
10 15 20 -]
a02 0.7 1.0% 14 LA ]
003 0.9 1.35 18 115
an 2 k] a5 4
According o ksl givers b BT 4014 Tabda 1
| Cehesive soil Cu {MPa)
SO
01 0.2
0.02 0.35 0.9
0.03 045 11
a1 08 L5
Accarsling] te lmil given m IN 4014 Tabia 2
Non-Cohasive l
Settlement { mm } a 24 a5 120
Bearing Streas (tm’ ] ] 175 225 400
P, ultimata — 452 tan

Hodel B

| A-ACONSULTANTS
| DRIMOHMED EL NAERAWY

ALA Confidential
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PROJECT : PROJECT No. Inasgaﬁn CWECKED
i'ﬁ%ﬂdﬁ*j-ﬂim*ﬂﬁu.}uul—uj“\hlaﬁ [ FH

— SUBJECT :
ABA consultnats  |Design of Axislly loaded pils - Monepils
Pile Diamater 1200 mm - 550 ton - Axas (D1 to D)

11417

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT

Plle perimeter = A7 m

1-FRICTION LOAD IN SAND LAYERS

Qc [MPs) T IMPa)
0 Q
5 0.04
10 0.08
15 0,12
Accordsiy 1o kol geart i1 DIN 1054 Table B.3

Layer No Layer Description (MT”] [;ﬂ;'l?l:':l

1 FILL a0 0.00
2 SAND 012 0.66
k] CLAY 0.00 0.00
4 SAND 012 0.54
5 CLAY 0.00 Q.00
) SAND 0.12 0.90
7 CLAY 0.00 0.00
a SAND 012 D43

Total 2.58

Brultimnte (annd Isyere. .. = 273 lory I

A-ACONSULTAN"
DRMORMED EL NABH
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PROJECT : PROJECT N, |PESIGNED CHECKED
:-,,nuhua,nd,}_,::am,,mniﬁ.mmi_.;,hm Pr e M LH
g™ SUBJECT : 11417
ARA consultnats  |Design of Azlally loadad pile -Monopile
Pile Diameter +200 mom = 550 ton - Axes (D1 to DI)

2-FRICTION LOAD [N CLAY LAYERS

Cu (MPa} 1 [MPa)
o o
0.025 0.025
0,1 004
0.2 0.06

According 1o kmit given in DIN 1054 Talle B.4

Layer No Layer Deacription (M‘DI} {:bl.-tﬁr::b
1 FILL (;); 0.000
2 SAND G.o00 0.060
3 CLAY 0.050 0.150
4 SAND o.000 0.000
5 CLAY 0.050 0.3c0
[ SAND ©.000 0.000
7 CLAY 0.050 0.075
8 SAND 0.000 0.000

Toral 0.525
I Prultimate {clay layers) 198 ion I

3. FRICTION LOAD IN ROCK LAYERS
Ptiinitte Stress, Ty, =t = I~ .

« = Faclor depends on the rock unconfined

ey 1= Factor depends on Ike RCD walue
... compessivestrength

lnconfined Strengihy I - {R.Q.D+% 4]
< 0.1 MPs c3 Less Than 50% 058
10 -20 kgiem® 0.25 50- 75 .73
20 - 50kgiom® o8 75 - 90 0.88
50-100kg/cm’ Q13 90 - 100 1
100-200 kg/om’ o1
m RQOD 1' Li=DH | real
Layer No Layer Description o p
kgiem? %) kglem® {m} (ton}
1 FILL .00 o .00 0.00 4] o 0.00
2 SAND ©.00 o 0.00 0.00 0 [ 0.00
3 CLAY 0.00 0 0.00 0.00 0 [ 0.00
4 SAND .00 o 0.00 0.00 4] ] 0.00
5 CLAY ©.00 & 0.00 0.00 a [ 0.00
8 SAND 0.00 G 0.00 n.00 1] o 0.60
7 CLAY .00 o 0.00 0.00 1] o .00
B SAND .00 o .00 J.c0 Q 1] 0.00
Total 0.60
I P ultimate {Rock layers] 0 tan

“A-ACONSULTAN: . ;
il | AR/MOHMED EL NABRAVT
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PROJECT : PROJECT No. [DESIGNED CHECHED
@_ ; S i R e iy 3 [ ]
s il SUBLECT : 1447
ALA consulinsts  [Design of Axially loaded pile - Monopile
Pile Dismnster 1200 triin + 550 ton « Axas (D1 1o DY)
SUMMARY OF RESULTS
P, ultimate smmseein® 482 |ton
P; ultimate PR 1171 1on
P, ultimate bbb e S 1623 ton
Factor of salety S RreT—— 2
Allowable load | e = Bit lan

The ultimate skin friction resistance Is a function of setttement 5,; = 0.5P{In MN}+0.5 5 3cm

{according to DIN 4014)

S = 30 mm
Bearing stress at setilement (5,,) = 226 ton
LOAD- SETTLEMENT CURVE
The fallowing table ies the red hip behween the settlement and 1he vertical beanrg and
fnction capacities of the bored piles
Settlement Bearing Load (P} Friction Load [P)) Total Axial Load
{mm } { Tan) [ Ton) 1P -{ Ton}

a o o o

i 198 936 1124

0 26 1171 1397

5 254 1N 1425

[P} 452 umn 1623

Load Settlement Curve
1800
1700
1600
1500
14900
1300
1200

= Beaning Load {Pb)
=+ Friction Losd (PT)
—w=Total Axial Load

1100
1000
800
200
700
600
Sa0
400

300 I
_..-—"".’—_.-_

Load [Ton}

200 o

e
100 /

e
0

0§ 0 15 20 25 30 35 40 45 50 S5 €0 &5 0 75 B0 A% o0
Settlement (mm)

“2-ACONSULTANT
' A/MOHMED EL NABRAWY

Hodel B ALA Confidentisl
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PRUJECT : PROJECT No, [PESIONED CHECHED
13t Lilasy Shat 30 A-@:»W,,ﬂshwuﬁ;;maﬁ [T £
i SUBJECT : 11417
ARA consulinats  [Dasign of Axially losded pite =Maonopils
Pile Diamatar 1200 mm - 650 ton s Azes C1,C2,C7, and CB
CALCULATION OF THE ALLOWAELE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORDING TO DIN 1054.2005
PILE INFORMATION
Pite Locaton Woaorking Pile
Pie Type Bored Pile
Pile Diameter 1200 mm
Cut-Off Level 2
Tip Level =16
Pile fength 3400 m
SOIL INFORMATION |
Pile 13 located in the vicinity ol bonng e,
Level af the ground water 1able -100
T T T
EH. Unit Weight e ava o veraga Cu Rock
Layer No Layer Dascription Bottem Thickness Result of ye Type
tim® m MSL m Mpa MWPa  |a. thgem’ ROD%)
1 FILL -1.50 0.00 3
2 Sand -8.50 7.00 25.00 1]
3 CLAY =11,00 2.50 0.200 2
4 CLAY 100 1.00 0.200 2
5 BAND -22.50 10.50 25.00 1
L] SAND =29.00 6.50 25.00 1
7 CLAY -31.50 2.50 0.200 2
3 CLAY <3600 4.50 0.200 2
LEGEND '
Type 0- Rock
Type 1: Non - Cohesive Layer.
Type 2: Cohusive Layer.
Type 2: Layer doua net Included in calculatlon of friction stress
LTANTS |
A-ACONSULTANTS
DRMOHMED EL NABRAWY
X, CT, £» Hodal © AGA Confidential
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PROJECT No. m‘:ﬁ,"“ CHECKED
@_ k= A SLALY gt § L Jididd b 3 ke g MH EH
ARA e 11417
conzultnats  |Design of Axialiy loaded pite - Monopile
[Pila Dismater 1200 mm « 550 ton - Axas C1. €2, €7, and CE
CALCULATION OF THE ALLOWABLE AXJAL COMPRESSION CAPACITY OF BORED PILES
CALCULATIONS OF VERTICAL BEARING LOAD
Cross sectional area of pile = 114 mt
Cu = 0.20 MPa
| Non- cohesive soil qe (MPa)
] S
] 15 20 25
0g2 0.7 105 14 1.75
003 0.5 135 18 Fle]
Q1 4 3 a5 4
Acrording 1o krul given i1 DIN 4014 Tabia 1
I Cohesive soll Cu (MPa)
sD
. o1 02
0.02 .35 09
0.c3 0.45 1
o 08 1.5
Acconifing fa lund piven in DIN 4014 Table 2
Coheslve l
Settlement [ mm ) a 24 35 120
Baastng Stress | Um? ) a ] {11 150
IP,, ultimate L] 17U 1on
A-ACONSULTAN .
DRIMOHMED EL NABRAWY |
€d, C7, CH Hadel © A&A Confidantial
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ARA consulinats

PROJECT :
B3 Liay ki g byl e A SUALR g § i Shiaad DB i) g gl

PROJECT No.

OESIGNED
Ay

EHECHED

SUBJECT :
{Design of Axlally loaded pile - Monopils
Pils Distnater 1200 mm - E60 ton - Axes C1, CZ.C7. and CB

114497

W

L1

CALCULATIONS OF VERTICAL FRICTION LOAD ALONG

THE PILE SHAFT
Pite perimeter v 17T m
1-FRICTION LOAD IN SAND LAYERS
Qc {MPa) t{MPa}
0 0
5 .04
10 Q.08
15 0.12
Acconduy 1o how grees n CIN 105 T otda B3
Layer Nao Layer Description (Mtpa] {;;N?:‘
1 FiLL 0.00 .00
2 Sand 012 0.84
3 CLAY 0.00 0.00
4 CLAY 0.00 0.40
5 SAND 0.12 128
5 SAND 012 0.78
T CLAY 000 0.00
) CLAY c.00 n.ao
Tolal 2.88
IP, ultimate (sand layert.. .. . = 106 ran

€2, C7. 8 Hodel C
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PROJECT : PROJECT No, [PESIONED CRECKED
3aal Lilta ey SLat gl 5yl o TN LAY g0l B R it Breri B it gk MH [

SUBJECT:
Desigh of Axtally loaded pile - Menopile
Pile Diameter 1200 mm - 550 ton - Axes C1, £2, CT, and C8

11417

v
ABA consulinats

2- FRICTION LOAD IN CLAY LAYERS

Cu [MPa) + [MPa)
L] o
0.025 0.025
01 0,04
0.2 0.06
According 1o kenit given in DIN 1054 Table B 4

Layer No Layer Description ‘M‘pll (;;N?r::]
1 FILL 0.000 0.000
2 Sand 0.000 0.000
3 CLAY 0.060 0.150
4 CLAY 0.060 0.060
5 SAND 0.000 9,060
] SAND 0.000 0.000
7 CLAY 0.060 0,150
8 CLAY 0.060 0270

Tatal 063
I Py ultimate (clay layers) 228 tan I

3- FRICTION LOAD IN ROCK LAYERS
U!!hnru‘e.‘itress,ru,,r o e,

« = Facior depends on the rock uncontined

i = Faclor depends on the RQD valuz
—Cnmressive sttenath |

Unconfinad Strenglh a {(RQD)% [4 -

< 0.1 MPa 0.3 Less Than 50% 0.65

10 -20 kgicm” 0.25 50- 75 073

20 - Sokglem’ o.18 75 - 80 084

50-100kgicm® 0.13 80 - 100 ]
100-200 kgiem? 01
. Rab T L,=DH | ++aH
Layer No Layer D ipti a p
kglem” (%) kglem® {m) {ton)
1 FitL 0.00 a 0.00 Q.00 0 o 0.00
2 Sand 0.00 a 0.00 0.00 0 0 D00
3 CLAY 0.00 4] 0.00 .00 4] 0 0,00
4 CLAY 0.00 ] 0.00 T.00 ] 0 .00
5 SAND 0.00 ] 0.00 0.00 0 0 0.00
6 BAND 0.00 *] .00 0.00 1] ] o.o0
7 CLAY £.00 s} 0.00 0.00 a 0 0.60
8 CLAY <1} o 0.00 0.00 g 0 0.60
Totat 0.00
P, ultimate [Rock layers) 0 ten I
NTS
A-ACONSULTANTS
‘RMOHMED EL NABRAWY
Rwes C1, CI, C7, CH Hodel ﬁ“_
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PROJECT : PROJECT Na, | J S
lmm.‘:u,ld,,h-‘;:nuu,,wsuaywi:))u,"h M [}
e SUBJECT: 11417
ABA consultnats  [Owslgn of Axially loaded pile - Monopile
Fila Dismaier 1200 mm - 550 ton - Axes C1, C2, C7, and C3
SUMMARY OF RESULTS
Py ultimate e = 470 |ton
P, ullimate 1323 ton
p, ultimate ST rrTrTTTG 1493 tar
Factorofsafety | - - 2
Allowable load | e = 746 lon

The ultimate skin triction resistance is a function of settlement 5, = 0.5P{In MN}+0.5 s Jcm

{according ta DIN 4014)

=- Beanng Load (Pb)
——Frictioh Load (Pl

=a=Total Axial Load

S = 0 mm
Bearing stress ai settlement {s,;) = 113 ton
LOAD- SETTLEMENT CURVE
The faf g table the re! Hp b the seitlement and the verlical beasing and
fnchion capacities of the bored ples
Settlement Bearing Load (P} Friction Load (Py) Total Azial Load
{mm } | Ton] { Ton) {Py)={Ton)
] 1] 3] a
24 02 1059 1160
an 13 1323 1436
6 124 1323 1443
120 170 1323 1493
Load Settlement Curve
1600 -
1500
1400
1300
1200
1100
1000
20p
3
E 800
‘E Too
a
= 500
500
400 B
oo
200
100 B
. ——
0 § 1w 15 20 25 3¢ 35 40 45 SO 55 60 65 70 V5 80 A5 60 65
Settiement [mm)
: .
i i
| A-ACONSULTANTS
I
"WRAMOHMED EL NABRAWY
KIU Ty
Cz, C7, CA Model © AcA Contidential

100 105 110 115

120 128 130
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@ PROJECT : FROJECT No, |CESISHED -
| in® Al SLat 8 bk o 00 P ) 6 Al S A B gl gyt (L iR
S SUBJECT : 11447
AZA consultnats  |Dssigh of Aslally josdad plis - Greup Pile
Pile Dlametar 1200 mm - 340 ton - Azes (E1 ta E10)
CALCULATION OF THE ALLOWABLE VERTICAL BEARING LOAD OF BORED PILES AND
PREDICTION OF ITS SETTLEMENT ACCORODING TO DIN 10542005
PILE INFORMATION
Pile Localion Working Pile
Pde Type Bored Pile
Pie Drameter 1000 mm
Cut-Oif Leved -2
Tip Level +20
Pile length 18.00 m
[son. NFORMATION
Pile iy locates in the wcinity of boring No,
Level of the greund water table =100
R1. Unit Welght | L0V o Laver | Taver Rverage Cu Rock
Layer No Layar Description Battom Thickness | Resultof ac Type
t'm® m MSL m Mpa WPa [ kgrem™] RAD{%)
1 FiLL «2.00 0.00 3
2 CLAY -5.400 3.00 B150 2
3 CLAY -71.50 2.50 0150 2
4 SAND =10.00 250 25.00 1
5 SAND -12.50 2.50 5.00 1
-1 SAND =15.00 2.50 25.00 1
7 SAND -17.50 2.50 25.00 1
] SAND +20.00 2.50 25,00 1
LEGEND
Type 0: Rock

Typwe 1: Non - Cohetive Layer.

Type 2: Cohesive Layer.

Type 3 : Layer does not Included In calculation of Irictlon stress.

A-ACONSULTANTS
| DRMOHMED EL NABRAWY |

ARA Confidential
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SUBJECT : 11417

A&A consultnats  |[Design of Axially loaded pile - Group Pile

Pils Diameter 1200 mm - J40 ton - Axes (E1 to £10}

CALCULATION OF THE ALLOWABLE AXIAL COMPRESSION CAPACITY OF BORED PILES

CALCULATIONS OF VERTICAL BEARING LOAD

Crass seclional area of pile z 0.785 m
Basal Layer
qc Base il 26.00 MPa
Non- cohesive soll Qc (MPa}
so
L] 15 20 -]

a2 7 1.05 14 TS
003 pE:] 1,35 18 325
0.1 2 3 as 4

According 1o bl gives in DIN 4014 Tabla 1

I Cohesive soll Cu (MPa}
sD
01 02
.02 0.35 0.8
003 0.45 11
a1 048 1.5

Accoribirg) b kit jives in DI 4014 Takilo 2

Non-Coheslve 1

Settlement { mm ) o ] g 100
Bearing Stress (t/m’ } : o 175 235 4
IP. ultimate u 34 ton I

"A-ACONSULTAN
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PROJECT No. | CESIGNED CHECKED
oY
@_ R i 6 A St e ity [Ty 1
ABA consulinats  [Design of A Ui
gn of Axlably loaded pila - Group Pile
Pile Dismeter 1200 mm « 340 ton « Axex (E1 to E101
CALCULATIONS OF VERTICAL FRICTION LOAD ALONG
THE PILE SHAFT
Pile perimeter = Atdm
1-FRICTION LOAD IN SAND LAYERS
Qc [MPa) T (MPa)
9 [
5 0.04
10 0.08
15 0.12
Accordisg 1o bl given in DIN 1054 Tablu B3
Layer No Layer Dascription * T aH
{Mpa) {MN/m)
1 FiLL 0.00 0.00
2 CLaY 0.00 oo
3 CLAY 0.00 0.00
4 SAND 0.12 030
5 SAND 0.12 0.30
5 SAND 01z .30
7 SAND 012 C¢30
-] SAND 0.12 .20
Totat 150
IP. ultimatz {zand layary o an Inn !
. ACONSULTANTS
5
“ONMED EL NABRAWA
4] '@!C’. i
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PROJECT : PROJECT No. '“’:‘;‘5“ FHECKED
et sy it g8 B b o 250 LRI gy ) 6 Aide JAVaad R 3 il gyl [L)
SUBJECT :

IDasign of Azially loaded pile ~ Group Pile
Pile Diameter 1200 mm - 340 ton - Axes (E1 to EI0)

[

11417

AZA consultnats

2. FRICTION LOAD [N CLAY LAYERS

Cu (MPa) « (MPa}
0 ]
0.0258 0.025
LA ] 0.04
0.2 0.06
fAccoring 10 $mit given m DIN 1054 Tatila B.4

Layer No Layer Description (M'nnl {:UI.N?:;

1 FiLL 0000 0.000
2 CLAY 0.050 0.150
3 CLAY 0.c50 0.125
4 SAND 0.000 0.000
& SAND 0.000 .00¢
6 SAND 0.000 0.000
7 SAND 0.000 a.000
8 SAND 0.000 a oo

Total 0.275

I Py ultintate (clay layers) 86 ion I

3. FRICTION LOAD IN ROCK LAYERS

Ultimate Stress, ryy =@ « ff « gy,

a = Factor depends c_n 1he rock unconfined = Factor depends on the RQD vahue

Sompressive i h
Unconfined Strength a {RAQD1% [

<0.1MPa 03 Less Than S0% [+ X3

10 .20 kglem? 0.25 50- 75 073

20 - 50kglem’ 0.18 75 -80 Q.08

£0-100kg/em? 0.3 90 - 100 1
100-200 kg/iem® 0.1
G RaD t Ly=0H | vesH
Layer No Layer D ipti o B
hg/em’ (%) hglem? m} {ton}
1 FILL 0.00 0 0.00 0.00 o [s] 0.00
2 CLAY 0.00 ] 0.00 0.00 1] [+] 0.00
1 CLAY 0.00 0 Q.00 0.00 a [+] 0.00
4 SAND 0.00 0 0.00 0.00 o [} D.on
5 SAND D.00 0 0.00 0.00 1] [+] 0.co
) SAND 0.00 0 0.00 0.c0 4] ] 0.00
7 SAND 0.00 L] 0.00 0.00 o 0 0.00
8 SAND 0.00 4] 0.00 0.00 1] o 0.00
Total 0.00
I P, ultimate (Rock layers} D ton I
T
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PROJECT : PROJECT No, |PESIGNEC i
$p0 Ay laipl by 2 AU o B s i) e B el s [ [
g SUB.JECT : 11417
ASA consultnats [Design of Axially loaded pile - Group Pile
Pile Diameter 1200 mm - 340 ton - Axes [E1 10 E10}
SUMMARY OF RESULTS
P, ultimate 114 ton
P, ultimate 558 ton
P, ultimate 872 ton
Factor of safety 2
Allowable load sessssssn 436 \on

The ultimate skin Iriction resistance is a functlon of settlement 5,, =

0.5P,(In MN}0.5 5 3cm

S = 0 mm
Bearing siress at settlement {s,;}) = 177 ton
LOAD- SETTLEMENT CURVE
The following table summaries the rel up b 11he seutl and the venical beanng and

inction cagacities cf 1he bored piles

laccording 1o DIN 4014)

Sattlement Bearing Load (P,} Frictlon Load {P)) Total Axial Load
{mm] { Ton} { Ton) {(#)={Ten)
[ ] ] 0
20 137 372 508
30 177 558 734
30 177 658 T34
(] 314 558 872
g Load Settlement Curve :
Wi
600 «- Beanng Load (Ph)
—+—Friction Load {Pf}
o0 —e—Total Axial Load
700
00
€
g 500
H
3 o |
380 e
' e -
,.—-—-v—""_”—'_
200 r’/____,_.-..,.-—._
100 T
.-/
o L

1] ] 10 15 20 25 30 35 40 45 506 S5 &0 65 70 75 80

Sattiement {mm}
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REINFORCED CONCRETE RESEARCH UNIT
FACULTY OF ENGINEERING
AN SHAMS UNIVERSITY
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Technical Report

Tests for Elastomeric Bearings

PROJECT
8 5 1S Py

MANUFACTUR
SAMCO Contracting Company

BEARING SIZE
Test 1 350x450x212 Shear Modulus
Test 2 350x450x212 Shear Bond
Test 3 3I50x450x212 Comprassion

Repori Na. BE-23-8-5
TEST DATE
10-Sep-23
. b ; - H AT -t (=3 ‘:-\. H
Abbasty, Calre - Egypl - Faculty ol Engingering et el i B L W e ﬁ-*pf-_
Motlla: D101 438 8260 01034383200 | Jds s+

Email - RC Uritung hsu.etu.eg RC.Unilgleng.asu.adu.ag . o250 2,3



REINFORCED CGONCRETE REEEARCH UNIT

iadalt L ) Ba Saay

FACULTY OF ENGINEERING ) La s Tl « Recstd 18
AIN SHAMS UNIVERSITY o
Project: BunsS g as A 2 Sl
Project: B o a8 £ g pons
Client: L
Manufaclurer. SAMCO Contracting Company
Test Date: 10-Sep-23
Specimen Type Type C
Repoit No. BE-23-8.5
Tests includad Shear Modulus Shoar Bond Co;*lup"r:::Lon
_Yes Yes Yes
1 SPECIMENS DESCRIPTION:
Speciman 1 2 3
L 1 - Dhmengion. _Shear | Shear |Compres
[Overall width of bearing (sharter dim.) a 350 | ‘350 350 mm
Overall lungth of bearing (longer dim.} b 450 | 450 450 mm
Tola! Nominal thickness of Bearing Ts 212 212 212 mm
Effective width of laminaled bearing a’ 335! 3357 335 mm
|El'fuclive length of laminaled bearing b* 435 435 | 435 mm
Number of elastamer layars n, 12400 | D120 12 layers
‘Elaslrumon‘c zyer thickness f 11950 1 1 (B 13 mm
Number of stecl layers n, 1T Y 11 layers
Thickness of steel reinfarcing plate L, i DB L 4 mm
Thickness of outer steel reinforcing plate ty [ 0[5 18 mm
B L R . - o L w - o |
Total intial thickness of baaring ignoring top T, 176 178 176 mm
and botlom cavers
Tolal inlial thickness ol elastomsr in shear Ty 132 132 132 mm
Effactive plan area of laminated baating A’ 145735 | 145725 | 145725 mm®
Gverall plan arca of the bearing A 157500 | 357500 | 157500 mm*
The force-frce perimeler of the bearing e 1540 1540 1540 mm
Shape faclor = 5 8.60 8.60 B.60C
s VTR T R T N T R e o ]
G A A A A
- YTITTTrrrrIrITTr” rTIITIITIIT
5 <3

a, b\, D'

2

a b D

Figure 1-1: Schematic drawing showing the specimen dimensions

Athasia, Cairp - Egypt - Faeulty of Englascting
Mobiia- 01101 436 8200
Email - RC.Uni@eng osuedy eg

NVERIPE VRO WL TV PSR S )

010143802040 .1 -
RC.UnilBeng.asu.eed.og - or A5 508
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2 SHEAR MODULUS TEST

2.1 TEST PARAMETERS

[ 3] MPa
Fra 845 kN
Vor 118.8 mm
Vo 35.6 mm (81 0.277,
V2 766 mm |at 0.58T,
2.2 Shear Modulus
Fy 96.71 kN
Tyt 0,31 MPa
Syt 0.27 .
Fur 203.05 N Figure 2-1: Shasr Modulus Tesi Setup
Tz 0.64 MPa 350
L% 0.58
ENGH 1.09 MPal ! o 300 1
%_ 250 | 76.56, 203.08
2.3 Visusl Inspection ".'- 200 1
P | 35809671
No cracks, cuts ar fallure 2
appeared durlng loading. T 10 4
E
= 50 4
-}
£
0
0 50 160 150

Horizontal displacement - V, - (mm)

Figure 2-2. Load-Horizontal Defarmaticn Curve to determine
the Shear Modulus (G)

Figure 2-3: Dalormed Shape at V,u Figuro 2-4; Visual inspzclion results

-For Maeasurement [nstruments refer to Appondix A
-For Tasl Description refer lo Appendix B

Abbasta, Calro « Egypt - Facully of Engneering 7 O P R s
Mobka: G101 438 3200 0101438200 iy
Email  RC Unii@eny osu.edu.cg 3 RC.Uniiieng.asu.st.0g = 7 ST 4228
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3 SHEAR BOND TEST

3.1 TEST PARAMETERS
o 12 MPa

F o 1890 kN
Vieu 257 mm

3.2 Visiual Inspection

Aflar applylng a displacement of
257 mm, debonding between
the lower steel plale and the
adjacen! rubber layer was
noliced el cnie carner of ona
speciman of the lwo specimens.
The crack depth was 20 mm
between the sieel plate and the
rubber layer as shown in figure
34, 00

60 { | 257.00,59m98 L___

Horizod Tt disptar.ummn V, - [mm)"'_oi__.
Figure 3-2; Load-Horzontai Deformation Curve

o

Figure 3-3: Deformed Shape at V Figure 3-4; Visual inspeclion results

"For Measurement Instruments refer 1o Appendis A
*For Test Description refer lo Appendix C

Abbasia, Cairo - Eqrypt - Foculty of Enginaering
Hokwe: 0101 328 8200
Emal : RC Unitfang osu edu.og 4

et ot Gty o dealid L - L, i e = ytad
D1MAIBRND S8y
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Project: Byt A 10 -Sep s

4 COMPRESSION TEST:

4.1 APPLIED FORCE
Ten 25.81 MPa
F,y 1376076 | kN

4.2 Int ting Compression Modulus
Vo 28 mim

V. 7.5 mm
&t 0.01G0
B3 0.043
et 8.60 MPa

og | 2581 | MPa
=0 T

4.3 COMPRESSIVE STIFFNESS

“_ICompression lasl ' Ce

Figure 4-1: ComprasslonTes! Setup

Ve 28 mm 4000
Ve 7.5 mm
. 3500 1 .52, 3760.76
F oor 1253.6 kN Z 3000 -
Fo | 37608 | kN =
TCe T is3s kN/mm | o 2500 4
o 2009 - 2.84, 1253,59
G _
4.4 Visiual Inspaction =
£ 1000 -
No cracks, culs or failure 5 500 A
. >
appeared during loading 0

Vert!:%l dlsplacem?:nt V. {m?n)

Figure 4-2: Laad-Average Daformation Curve for Specimen3

Figura 4-3: Visua! inspeaction resuits

*Far Measurement Instruments reflar to Appendix A
*For Test Dascriplion raler lo Appendix D

et

Abbasia, Crro - Egypl - Facutty o Engineering cond O Rasn - Tal B G DL G e bl
totile; 0101 438 8200 01012380200 ' Mepm
Email : RC.UnitdPeny asi:edy g 5 RC.Unigfieng a6u.etu.og | 525 3,3
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5 CONCLUSIONS

Tests were performed on elastomeric bearings accroding lo Euro Code (EN1337) to delarming
following:

5.1  Shear Modulus Test:
51,1 Shear Modulus- G = 1.03 MPa

5.1.2 Visuval Inspeclion : No cracks, cutls or lafure appeared during loading.

52  ShearBond Test:

5.23 Target deformation - V ; ne, = 257  mm

522 Visual Inspaction Altar applying 2 displacament of 257 mm, debanding
between the lower siee! plale and the adjacent rubber
layer was noliced a! one corner of one specimen of
the two specimens, The crack depth was 20 mm
betwaan the stee! plate and the rubber layer as
shown in figure 34.

53 Compression Testk:

53.1 Modulus of Elaslicity - E ;= G646 MPa

512 Compressive Stifiness-Ce= 5§35  KNImm

533 Visual Inspaction : No cracks, culs or failure appeared during loading
Prepared by: &- .
Eng. Muhammad Mesbah =l
Reviewad by:

Dr.Ayman Moustafa - ﬁ

Acting Reinforced Concrete Research Lah Director
Prof. Dr. Ayman Hussein

i

a6ld

For.Appréval 5
—-Eng;n'aerin\EC}iidlt
Asso't:':}‘rgf__ Or!Yasicy B
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Appendix A-Test Setup & Measurement Instruments

The Test Setup, shown schematically in Figure A-1, consists of a test frame
enclosing a pair of bearings seperated from each other by a movable plate.The
frame is capable of applying the test compressive load and shear deflection under
controlled conditicns. The bearings are connecled fo the frame through plalens
thal are thick to prevenl any distortion under maximum loading.

The vertical load is applied using a verlical Jack connected to a load cell wilh
maximum capacily of 5000 kN and sitroke of 150 mm. Meanwhile another
horizontal jack and load cell are added to provide the shear force with maximum
capacity of 1500 kN and stroke of 250 mm.

The vertical shortening are measured using 4 LVDT's positaned at the corners of
lhe press platens, while the horizontal displacements are measured by 2 LVDT's
assembled to the movable plate belwean the bearing,as shown in Figura A-1.The
LVDT's accuracy is 1/100 mm, and with range of 150 mm.

Yertical b
LVD =,

Figure A-1: Ter! Setup and measurment equipmenis skematic

. )
o e ‘

l\;_hﬁ?ﬁ ‘!

Lot
. .:‘. 5 -

Abbaszio, Cake - Egypl - Faculty of Engimriing AL IPRS VRIS SR b L TR TR TR T I, |
Kobite: 0101 438 8200 Q1014388200 Ty
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Appendix B - Shear Modulus Test

The tast was parfermed as per the Brillsh Slandards’ specificelions (BS EN 1337) for the
spacimens as follows:

-
]

Selup of the tesling mazhine and the loading plates as shown In figures (8-1).

2- Positioning lhe les! specimen {o be conceniric with the loading plales and he loading
cenler,

3- Loading tha spacimen with a verlicel compression Stress of & MPa.

4. Loading the specimen gradually with an Increasing harizonlal loed unlll a deformalion of
Vey is reached with a loading rale nol exceeding 150mmimin while recording the
carespending load.

5~ Removing the load and perlorming visua! inspection to check for the appearance of cracks,
cuts or fallure In tha specimens,

& Leaving tha spacimens unloaded for a period of 5 minutes.

7- Applying an increasing horizonlal losd untl reaching \he larget deformalion Vi over 10
ioading stages whila recording the load in evary stage.

B- Visualinspection Is performed aRer reaching tha maximum horizon!al deformalion lo check
If any cracks, culs, or lailure In any of the specimans occurred.

9- Removing the load gradualiy while reconding the corresponding readings.

Press "J
Plniens -I:—

e g

Lining Plates L SP':_dmm

Movable Plate | L2 r:_’_ % 7 G
A h Specimen
Ntetal Strip ¥ @’é‘k‘ e

Figure B-1: Test setup for shear modulus lest

Abhaa, Cairg - Egypl = Faculty of Enginaering JPUILIPR W T L ¥, SR PRV PR LGN P PR )
WAcbile: 0101 438 B200 01014380200 s lhye
Email . RE Unitieng.niuaduey 8 RC.Ul@eny. 2t edu ey 5 o3 580 5 0
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Appendix C - Shear Bond Test

Tha test was: parformed bs per tho British Slandards’ apecificalions {BS EN 1337) lor the
spoacimana as follows:

2

Setup of tho testing machine and the loading plates as shown in figures (C-1).
Posilioning the lesl specimen o be conceniric with he loading piaiea and the joading
cenler,

Loading the spociman with verlical compresaion siress equal to 12 MPa,

Applying an incroasing horzontal load uniil reaching the target doformalion of twica T ovar
10 loading stagas with a londing rate not exceeding 100mm/min while racording the load
in avery slaga.

Maintaining thoe specimen at the maximum deformalion posilion for a perod of 5 minutes.
Removing tha load graduslly while recording the ecerresponding deformation
measursmants

Visus! inspeclion is parlormad alter reaching the maximum horizonlal deformation to check
if any cracks, culs or faiure in any of the specimens occurred.
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Figure C-1: Test setup for shear modulus tes!
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Appendix D - Compression Test
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Figure D-1: Tes! setup and measurmant equlpmoitls skemaliz
The lest was parformed as per tha British Standards’ specifications (BS EN 1337}
for tha spacimen as follows:

1- Setup of the testing machina and the bearing plates as shown in figures (D-1).

2-Positioning the last spacimen to be concentric with the loading plates and the
Joading cantar.

3-Loading the speciman with the maximum vertical compression load for a pariod
of 1 minute then removing the load.

4-Repealing the last loading cycle.

5-Loaaving tha spacimen without loading for a pariod of 10 minutes.

6- Loading the specimen gradually from 0 load to maximum vertical compression
Inad while recording the deformations over 6 stages of loading with a walting
period of 2 minutes batwsen each loading staga.

7-Visual inspection is performed after reaching the maximum loading vaive to
chock for the appoearance of cracks, cuts or failure in the spaciman.

8-Removing the load gradually while recording the carresponding defarmation
maasuraments.
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