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Fig. 5-24 Diagré\m of Coal Handling System
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Fig. 5-26 Flow Diagram of Ash Handling System
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5-2-3 Civil Works

1} Civil Works

-5 =175

a. Land Reclamation

a) Grounds for deterﬁinatibn of EL+§.000 of ground level

i,

iv.

The éleﬁétibﬁ in Egypt is establiéhéd 6n the basis
of the Mean Sea Level at Aléxandria Port,

EL+0 is +1.145 Datum Level at Ayﬁn Musa, and the
lower .water level is C.D.L+0.400 and the high
water level is C.D.L+1.900; {Refer to attached
chart "Relationship hetween Tidal Levels.}

The significant wave height for this project is
+1.500 m.

The ground level of the site for this project will

_be high water level + significént wave height +

Free board, Thﬁs,

In C.D.L expression:

1,900 m + 1,500 m + 1,745 m = 15.145 m
in BL expressfon:

0,755 m + 1.500 m + 1.745 m = +4.000 m

" The -ground level of Abu-Sultan poWer: plant in

Ismailiya is EL+4.000,
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Fig. 5-32 Relationship beétween Tidal Levels
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11 mateéerial

to be used for compacted fill

shall be

selectéd granular material conforming to the require-

ments for soil group GW, GP, GH, GC or SW from classi-

fication of soil.

Table 5-15 Unified S6il Classification Including

Identification and Pescription

2 00 fings)

sands, Buele o¢ ad finet

subsiaatial amounts of alk
iadcemediace pariiclc sites

b ges € o Ficl identificats e
Majoc division . r;:‘;"& Typical name .“ P ccedusep labenlorf clagsification cuitaria
A. Coregrained m-ls (mocc thia Iullcf mirerial h¢ges ahan Mo, 200 mu]‘ )
) i Cnuls {more than kall of conrse {raciion hqu than No, 4 gievc)d )
Clezn gravels {lisate oY Well geaded navch,;rhn—;md Wide r2age in grain Ftesand - “'rD“
or aa finct) mistures, Bule o no lincs ‘substeaiia amoants of 2l - "éﬂ
. inrcrmcdmn pur.kk sires 0,0, - sm:l cauupondm; w10, !0 10
L GDﬁon;um -$iEC surwe
(1] 4 Toorly pradcd gravels o¢ geawel- frcdomsmmif one Kiie, of 8 Now mecting 2l gradation requirements fot G
sand mixtures, licthe or no ringe of sics wich some . :
fincs ® intermediale sives missing
Cravcls with fines CM Sikey gravcls, gravelyand-s Heaplastic finds or lines with A!.r:rbcrl e below Soils 1bove A Kne with
{appecciable 3 M baw plagticicy {sce BIL seils) A Bacér P <4 44 FI < 7 accbocder
rmaurt of finctd cC Claycy gravels, gravcisa4ad- chy FPlastic fines (see CE goils) Atterboig limics above fine caser, 1¢quire use
mialuses A ling with PI> 2 af duad symboh
2, Sinds fmorcc ﬂun half ol coLss fucnen sm:lkl than No, {4 sic ul‘
4 3ands {lierkc S Well graded sands, gravalbly Wide tange lo geaia sizes 30d D.,f

Dll ’olloil < s

G : Gravel M+ Silt
W ¢ Well-graded: C t Clay
Pt Poorly graded S : Sand
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‘e) FEarth work

i. Prior to cormence f£ill’ work, top soil shall be

ii.

frée from trash, vegetation or other debris.
Fill shall bhe compéctéd in layers ‘not exceeding
0.200 m in thickness from original surface to

specified ground level.

iii. Slope of fill shall be 1:1.8,

d) Drainage system

i.

Drainage system shall be furnished street drain
which locate inside of fence in the plant and
street drain shall be connected catchment pond.
Catchment pond shall be capacity of 10 m?®.
Catchment pond shall be able to set submerged

pump.

bh. Clrculatihg Water System

a) Intake canal

i. Ci'r_culating water shall be clean and low-tempera-'

ture during the whole of year.

ii, Intakg canal is not influenced by water from
outlet of dischaige.
iii. Typical section of intake canal is studied on the
bagsis of the des'iqn condlitions.,
Fig. 5-33 Intake Canal
| Q o
4000 13000 30[000 13000 4.000
6000. N q00¢
o 1 ./EL+3_.000
LWL 0400 :
- 1 | h\\\nh_u |
EL+1000

\——'EL—S.F){)O
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Required Discharge (1,200 W) 61.4 m3/s

Veloéity of low wvater tevel

at tidal condition . 0.30 m/s

Coefficient of roughness : 0.05

Head loss (L.W.L at tidal condition) ©0.040 m

Length of intake canal _ L = 1,472 m

Consideration on the intake canal water velocity

to be taken into account are the following items:

i)

S

ii)

Intake canal velocity should be fairly low for
effective sedimentation of fine particles like

small sand.

L:. Requiréd length of intake canal

H: Sedimeniation depth, tS.SOO ﬁ -
0.745 m) at L.W.L tidal condition

U: Sedimentation speed.in case of
0.086 mn particies, 0.006 m/s:

Vi Velocity in the*intaké‘canal 0;30 m/s
at L.W.L tidai.ébﬁdétién. o

X 0,30 = 238,000 m 1,472

_{5.500 - 0,745)
0.006

If the flow velocity _'il'i_'c:-lic'.eases, the 1loss head
would increase in proporti@n to the square of
the velocity, which cbuld éaﬁ;e an incgegée bf
the céndénser ciréﬁiatingl water pump. §6WGr‘

_cOnsuﬁption.
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The loss head at 0.30 m/s of flow velbcity is

calculated as follows.

:Léss dué to inflow  He = 0.001 n

Loss due to é?aﬁuéi

of fléw COhdiﬁiqn_ "Hge = Q.OOlIm

:Ldssrdue'to ffictioﬁ HEf = 0.038 m

1oss due to bends Hbc = 0.000 m
Total _ u = 0.040 m

This losg head of 0.040 @ is negligibly small
as compared with the loss head between.the
pﬂﬁping structure and the condenser,
b) Circulating water pipeline
P.C. pipe, culvert box and steel pipe sfudied const-
fuction cost and construction period.
As é result, P.C. pipe of cons;rUction cost and con-

struction pericd is superlor to culvért box and steel

~ pipe. .
_ Reference of
Design construction
- Item Discharge | Construction Cost Pericd
Culvert Box 30.7 n/s 6.1'x-102 LE ' 3
Steel Pipe 30.7 m¥/s | 5.6 x 106 LE 2
P.C. Pipe 30,7 m?*/s | 4.0 x 10" LE i

(Construction cost in¢ludes material.)

1; P.C, pipe shall be subjected to following loads.
Mormal operating pressurée, transient pressure,
earth pressure, wheel load, buodyance férce

il Dimenéion of P.C. pipe is studied by the design

conditions.
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Typical Section

Velocity in the P.C. pipe V=2.4nmn/s
Manholes shall be provided three (3) locations on
the circulating pipeline, and air valves shall be

located in conjunctien with the manholes,

¢) Intake pumping structure

i.

ii,

idi.

Intake ﬁumping structure in this project shall be
provided circulating water for the first stage 600
MW plant only, and shall be a reinforced concrete
box like structure,

The structure shall be siéed to'accomﬁodaté four
screenwells.for 4,400 m wide travelling screen on
the inlet side, .and‘s'nal.l be provided with four
sets of gate for the screenwells andxfbur sets of
gate Eof the pump wells.,’

Level of bottom slab of the structure shall be

. EL-5.500, and leﬁel of top'sléb-shail be EL+4,000.

The structure shall include bar screen to prevent
large floating or submerged'objects'froﬁ entefing

inlet.
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v, velocity water tﬁrou@h bar screen shall not exceed
'0.47 m/s at low water level tidal conditions.
vi, The structuré.sﬁ;ll be furnished to prevent ent-
rance of'éaﬁd from outdoor. |
vii, Buiiding shall be made on the struétufe and plan
ciane. |
viii. Exteqsibn?fbr the structure shall be partly made
in advance for 1,200 MW.

308603

—o. M EL 075G
LWL EL-0745

10400

Léhgitudinal Section .
ix. Head loss:?ili'be 0.072 m at L.W,L tidal condi-
tions as coefficient of roughnesé'0.0IB.
d) Dischafge channei and discharge canal
i. Discharge channel and discharge canal shall handle
fhe disbﬁérge from the circulating ﬁater system
fdr the sécond Stagell;éoo MW only, | |
ii. The elevation of 'diSbharqe sﬁali be:.suéh that
maximum vécumn:at éhy point in Ehé 6iréu1ating
water éysﬁem sﬁall not excéed:B.O tn:under any
coﬁﬁitiOns.
iii. Discharge weir shall be provided to dissipate

energy in the water.
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iv. Oi.ltlet

Water - from condenser Shall not be given to influ-

ence c1rcu1at1ng Water at p01nt of intake canal.

30.¢X

Determlnatmn of outlet

| 000

.

EL+10¢0

cmc,o' ,'agc;o

3

EL.

=10

Typical Secﬁi'on

R

Fisct Stage - :

Second Staga

Coodtem o g0 0MH 1,20000
— Sea Level il N .
32| tn outlee:| BL0-743 EL-0.745
.0 . —
a Al pischarge | . -30,7m {s_ ] .6Ldm/s
1. 294
=8|
|3 8| velooity . 0. 78m/s 1 ll.m/s
o “u]| Sea Leval
}_'!:: § in Outlet. EL"’Q 755 EL+0¢755 .
4 5 osacharge | d0.7mdss | élianYs
z°G ——
|8 8 Velocity * 0.46m/s 7 0.83m/d
Coefficient of : . ,
xoughnese 0.05 0.05
o] A
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c. Fuel OiI:StorageiTank Foundation & 041 Dyke

a)

These storage tanks shall be provided fdrlthe first
stage 600 MW only,

- Euelj@il Stdrage' __ﬂighi 0il storage

. Diameter (m) 50,360 x 3 pcs . 15,500 x 1pc
Height (m}) .18.260  10.660
Capaqify (T} 34}660 % 3 pes ﬁ.'n- 1,800 X 1 pc;="

b)
c)

a)

e)

£}

gy

.h’

The mihimum'spacing=(shell'tonéhélii-between'any two

adjacent tanks shall be more than height of the tank.

The capacity of the dyked area shall impound 110% of

the total capacity of required fuel oil. g

:.Thé.minimuh:distanée:fEOm fuel oii tank shell to an

- exterior dyke wall shali be;15.000'm, but nct smaller

than 1/2 times the helght of tank.

The minimum distance from light:oil tank shell to an

exterior dyke wall shall be 1/3_times the tank height.

Exterior dyke wall shall be 1fquid tight reinforced

concrete. -

Tank ' foundation: shall be displacement of ‘gravel and

‘sand.) e

Tﬁe bearing capacity of displacehént~sha11 confirm K30

2 20 kg/cm? by using plate bearing test.
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1on 20 1500 2000

L - ey 0.
Lo ) o RE_K)I%J _ K30 0% 4 02

 DETAIL OF TANK FOUNDATION

d. Co.all Storage Yard & Coal Handling
a) Foundations for 5e1t conveyor  of cdal-handiing shall
be d_g_ci_déﬂ 't.o _dete':i‘miﬁe -sliding and ovexturniﬁg as
spread foundation. @ -
b}'_FQundatiphS,of Stapker'and reclairer shall be spfead
:_Eoun'dat.ionj.‘. R
) Retaini_nq ﬁall shall be provided,té'preVent coal from
faliiﬁg m the c'oal.sl:orage yard.
- d) 'I'ié'rbar of_ stacker "and" reclaime.r_" shall be placed to
keep the g@uQe of  rail eﬁery 9.000 ‘m in the coal

s_térage yard., .
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e. Ash ﬁispbéal_?aciiitigs
‘a) 'Aéh_pond facilities are fomﬁlated as félloWSé
1st sStage with 660 MW &+ 3,200,000 m®* for 10 years
256 Stage {Lonq-rangé plan) |
600 @ - + 2,560,000 m3 for 8 years
600 MR | © + 12,800,000 m* for 40 yéars
b) Determination of.unifzwéight of ash
Unit weight of ash (W) is 0.8 t/m? and specific
gravity of ash'(}ﬂj'is 2.2 f/ms.
Solid'of_vblﬁme percentage of ash

. URit weight of ash (W)
Specific gravity of ash ()d)

® 100

(0.8/2;2) ¥ 100 = 363

Unit weight of ash above H.W.L. + 0.755 meters will be
'generally 1.2 t/m? of dGry density (rd) éf optimum
mbisturé content of 20% t6 3014,

.Unit weith.§f ash'td be plannéd is,

_ 2.875 x 1.3 +-2.éss X o;e

= - 1.0 3
5,130 _ 1.0 t/m

Pig. 5-34 ijical section of Revetment fox Ash Pond

Unit Weight of Ash: 1.2 t/m®

"Borrow Material / L

: ’ EL 4+ 3,650m
N FUET . 100 A

tse0 Yy f

2.255

~Unit Welght of Ash: 0.8 t/m%_l



ASH DISPOSAL FACILITIBS OF 1sT S‘I‘AGE
FOR 10-YEAR OPERT\TION OF 600 MW POWER PLANT

An ash pond w;t}I a dlsposal Capacity of 3, 200 000 m? re-

'qulred for 10-year opération will be built  in the séa.side f

of the power station. The revetment. of - the ash‘pond in ghe ;

sea will be built on a level. of -about: EL—l 500 m‘for ad

economical: purpose.

Ash will bé- d1sposed up t& a ‘1ével of 3

EL+3.650 m and thereafter the sultéble '§6i1 will be’ fillea’’
up with a thickness of 0.350 m for leveling at FL+4, 000 m.

- FABLE FOR REQUIRED CAPACITY

st STAGE (600MVx10)

EL EL—1.5m~El-bdom -
(m) :
A G Vo )
— 5
— 4
-3
-_‘2. .
— 1 95,000 24,000
+ 0 15000 420000
+ 1 74'5.000‘ '1’,1'59,600
+ 2 810,000 1836000
+ 3 502000 2884000
+.4 953000| 25500 _6-_0
- ]
+'s.:
e O 4200000

——e— REQUIRED CAPACITY

320XL0%F 256x10%:

1280X10%¢

Fig. 5-35(%) Area for Ash Pond
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ASH DISPOSAL FACILITIES OF AND AFTER 2ND STAGE
FOR 8-YEAR OPERATION OF 600 MW POWER PILANT

Another ash pond with a disposal Capaoity of 2,560, 000 m’.
required for 8~Year operat1on after 1st stage will be built
adjacent to and in the dlrectlon of south of the previous
: Thé revetment of the ash pohd ‘in thé sea -and ™
“£illing method are the same w1th those planned 1n the lst\

ash pond.

_stage,

I i c
Lot ‘_z.«

(Lonq—range Plan)

TABLE FOR REQUIRED CAPACITY

2nd STAGE@{(600MWVXS8)

EL EL-1.5m~EL44.0m _

(m)
A (a) V. ()

— 5

-2

-1 120,0'(.)__('_} ) 30,0'00:
+ 0 372000 | 27 5.000.
+ 1 411000 83000
+ 2 543000 1,175,0 0'.0
+ 3 675000 "1,8;7,00'6
+ 1 675000 | 27780 00
+ 5

- 5_;-'

K 01RED 2560000

CAPACITY

mmeom REQUIRED CAPACITY

320%10%2 256X10%

©L280X10%

R S ;y Fig. 5-35{2} Area for Ash Pond
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ASH DISPOSAL FACILITIES OF AND AFTER 2ND STAGE
FOR 40~YEAR OPERATION OF 600 MW POWER PLANT
(Long range Plan)

Further e::pansion of the ash “pond to accommodate ash of

/12,800,000 m* for 40-year operatlon of 600 MW ‘power" plant
The required capac:.ty of t‘he pond is $0 ¢
large that two types of the popd,- Type—A ana 'i‘ype,—B are

will bé planned.

considered.

Ty pe -A

where a level after ash disposal is set at EL+44.000 m, the
bottom level of the revetmént in the sea will be EL-5.000 m.

TABLE

d8000 i
iy _PLAN

(Fig. 5-35(3) Area for Ash Pond
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— e
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44 2832000 | 13,330,000 -;f ~3201 7 i . T
A e S 74 5 o
_ X\ |/ : Bt o
+ 5 S - : P N
_ eof 4 ; AN I L M
S . . 2 6 RE LI ; : ‘A . R
+ 6 “0 #h10034 207 C30: 468 507 SSYEARS 7
KAUIRED o P
CAPACITY 12800000 (1011 7 QPERATON~ PER LOD

ZND STAGE : ( BOOMW

40YR)TYPE~A

Lo

EACTUAQ

HEIGHT

;RhQUIRED CAPACITY v~tzsoooooﬁ i

A\Sﬁ POND

ACCESS ROAD

ROUTE 66

CAPACITY V= 13.330,000m’

OF REVETMENT EL~565n~EL+4.0m

2L4400

600

"‘.’“‘j_

EL+ 365

ST ASH L

\EL 550

g EOT 1 O\' FOR R}_‘,V FTME.NT

— T§Pi6AL

SHORE LINE



TVQ-B'

At flrst, the size of the revetment and fllhng level ‘mlliﬂ—-:'-

be set at EL-1.500 m in i:h_e sea bdttom and at EL+4,000 & as
same as the first stage. After ‘that additlonal rev‘ettﬁent

with a height of 2.000 m will be bullt on the. fi.lled-up o

dlsposal area.

TABLE FOR REQUIRED CAPACITY

st R RIS 5-35(4) Ar.ea for Ash Pond
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5 2-4 Harbor Facilitles

1) 0951gn Conditions for Prelimrnary De51gn

A.

Design Datum Level
For the design datum level, the elgvgtionilevel {E.L.)
is adopted. . 7
. In the topographic map of ?qypt the wean sea level at
AleXanarla 15 used as the base level.. ;t,was ma@e clear

during the field survey, that the mean.sea_lével of the

Gulf of Suez Was 6 cm’hiqher'than thét of Rlexandria Port.

'-{Based on the survey by the Survey Authorlty of qupt)

Chart Datum Level
It was confirmed during the fleld survey that the

bench mark at the Suez Canal Authorlty situated by the

: cana1 in Suéz city-was EL-1.145‘m. 'This’datUm'level is

‘considered to agree with the chart datum level {€.D.L.).

Relation between Design DAtum Level and Chart Datum Level

'S BL 0.00 m = C.D.L. +1.145 m

- Mean high water springs (H.W.L.)

s C,D.L +1.9 m

" ='Mean’low water springs (L.W.L}

e CLDLL 404 m

;?_Tﬁe’reiétionrﬁetﬁééﬁ tﬁe*éieéééiéﬁ'andﬁtﬁé'chart datum

“level is shown in the section of civil faéiiities.
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d. Fiéld Conditions

a})

b}

c)

a)

Wind velocity Maximum 35 n/sec

(Presumed from data obtained at site survey)

Wave height

Haximum wave height Hmax = 2.5 m

'(Pata from Meteorological Authority)

'Siqnificéﬁt.ﬂéﬁé height "HI/3 =1.3m~-1.5m

foriod o  ~¥'

Wave direction " south

Currents : _ Max imum 1.5'khdt
Tide

Tidal levels referred Lo Datum of Sounding

Héiéhfsﬂin méters above datum _

Place Lat. N [Long., E MHWS (HWL) MHWN MLWN MLWS (LWL)

Suez . 29°56' 32°33' 1.9 1.6 0.7 0.4

€)

Littoral drift

"Of littoral draft nearer to the shore nothing is

known.

According to information‘ frony Su¢z“_Port Authority,
bathymetric survey héve révealedkthat:dnly,very iittle
basin siltation has_taken blacq since the last'dfedg—
ing 6f p0r;Zibrahjm_in'1966,nwﬁengthe.cOmmerciél basin
was dreAged;to 9 m bGIQW.MPW and Arsenél Easin to 7 m
below MﬁW.. |

Alsd,'studies of Sediﬁentation patterns in Gulf of
Suez reveal thaf. littie  movemen£ of sedimentation
appéar, but they ére not a conspiCQOus'phenomenon. As
the wa:VéS and tidal currentsi in Gulf of Suez are

small,'a littoral drift phenomenoh would not be large.
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e. Design Conditions of Berﬁhs aﬁ@ Causeway
é) Wave height in design :  H 1/;'=zi}5 m
.(sxgnificant wave helqﬁt) o _ |
bi IW1nd Ve10c1ty in desiqn _ : Umax - 35 m/séc
| .h(Maximum W1nd Velocity) |
c) Seismic cceff1019pt . k= 0.05
 &): Cu:gentivequﬁfy _ K.._' o vmax = 1.5 knot

e} Berthing velocity of ship

i. coaler - - 0.15 n/sec
ii. 0il tanker | _0:15 n/sec
iii.- Small craft - . 0.2 m/sec

f) Surcharge

i. COaler berth . - 3 t/m?
ii. 011 tanker berth . 1 t/m?

1ii, small craft berth - o 1 t/m?
*Temporary surcharge : |
= ﬁ.x (Suréharée in ordinary conditioﬁ)
q)_’uhloadef crane _
| Y Weiqht o | 1,200 t 2 unit
1 ii;{ Rail gauge | | o _. _ . _20.m
‘ﬁ) Héight of wharf crOWn :I
Crown heiqht of berths was determlned considering sea
conditions (wave height) and utility for users,
HWL + Wave ﬁeiqht { Freé boérd
1.9 4 1.5 + 0.745 = %éf145 m (CDL)
4.145 - 1,145 = 43 m (EL)
i)‘:Thg 1ay of the sea bed
The éea tomgraphipal m’ap' and the socunding map, etc.

will be éhOWn_in the following page.
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i) Soil characteristics

‘As ﬁq'data of soil inveétié%ﬁioﬁ iﬁ tﬁe proposed site
of ha&bor 6dnstrucfibﬁ,  the data of 3 borlng iogs
drllled by EEA at the points of turbine/generator,
coal storage center and cooling water 1ntake pit in
‘the power plant area gnd the data of bore holes of
Sﬁéz Channel around ware stﬁﬁiéé;éﬁdrarrénged.to use
 1nto the proposed port. | .

The location and the result of soil 1nveqtlgation
.ab0ve mentioned are attached falléﬁing 0r additiona1
’aOCUment_as reference data.

. N-value in foundation ﬁf pile's topé:

N = 24.6 {supplemeﬁtary véiﬁéé)‘
. N- value balanced from sea bed to plle s tops
= 19.8 (supplementary values) |
. Angle of internal friction of sénd
# = 35°
ki Kind of materials.ﬁsed
The cement used shall ﬁe under wétei_éémént_nype V).
f. DEsigﬁ will be made based on theiEééhﬁiéaizstéﬁdard for

Construction of Harbor Facilities of Japéh.'
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2) Prelimin%ry Deéign of_Hafbor Facilities
é. Layout of the Barbor ?acility shows next page.
b, Mooring Faciiity
a) Wharf 6f unloading fbr coal

Typical section is decidéd_as follow.

LY Yaan)

: . _ - 2500
. BOLLARK f2eca . 200M $ 00y R
_RUBAER FENDER 1. R PIRE. - - O At ‘
TN O ¢ ’__ASMLE_\!.E&EHLELOXE_BL‘Q,-' -
BL07is) M o Fl i il .
T —
o 0L +0400 [ PN PO —_— [
B e 28 -_ﬁ " A iR |
B
ljggng
st sea 2R, 5
f :
: ) k
| 1 q
~t ¢ E:I - "
%' 2 i
: ki i
1
1 sereon o6
4 P
. Angle of slope of
" driven piles = 20°

{N. B.) . Structural type shall be more studied, if it is pos-
sible to be find more economical ohe after'soil inves-
tigation,

. Kind of cemént used shall be unader water cement (Type

V).
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Fig. 5-36 Layoui: of Harbour Faci_lity
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'b) Wharf of unloading for oil
~Typlcal section of the wharf of unloading for oil is

decided as follow,

xim

00 Mo
. PRALTIG CONCRET PARAPE Y
CONCAEYE PEVEMENT _ AspuLt T iis lg)_ i S
- Tuashasie pweueu:evul- /—*\’g—-‘— ﬁqto +400)
\ ! e |
;E!.-o:assi T 11t LS P : S : :
H.—H\‘-‘-‘ -u.v_n__ . <33 . 3 s >
2 UM CnL 020
: TEC-015)
~
ccucmr Eubcu" ) W
. 1:5}-%3]] ‘\ \“(
Ry oar ngf/«(\’\mm EXISTING SEA 26D
N RUBALE, STONE -
¢} Wharf of small craft
Typical section of the wharf of small craft
reYers
= 250m
Lin CONCAETE
PAVEMENT AT~  PARAPET
. . {f.0255F P
2 e (ﬂ.:L"G}, .
i3 VYA X0 AD FRLIG
g~ &-0145
~ ) .
MTEEI% e - PR
MALAX0 W o e
U NRUEAE, SaalnG,
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¢. Jetty (Road)

Typical seéétion of Jetty (Road) is decided as follow.

20,600 ‘ i - 20600

. ' {¥=w e " .
\ﬁ'—" YAt LEILING gY mr. S, L a 9 £1.4 1000

\ H :: o B :
NASPHALTK, CONCRETE 2AVEMEHI $1-2001

(FILLING 31 DREDGED MATEAAL)

f: 850

= (EXISTING SEA 2£0)

i, ®illing by"djre'dged. suitable material shall. be filled
up EL#1.0600 in order to make chéaper construction
cost,

ii. Pilling and dredgéd materials shall be made baiance of
earth volume.
iii. Slope of filling by dredged materlal will be assumed
1:50 in consideration of stahzllty.
iv, Width of causevay shall be 20.000 m in consideration
of belt conveyor, road and bipe line.
d. Schematic.Examination of Section of Major Harbour Facility
a). Wharf of unloading for_coél'
i. Impacted force by the'ship and fender
Impacted forcé by the ship "shall be 'calculafe@

with an appropriate formula.
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Plan of Girder
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Fig, 5-37
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Table 5-16 Result of Computation
Item Wharf of Coal Wharf of Oil
Deadweight tonnage P ‘
(D/%) 60,000 5,000
Drainage tonnage (T) 7@,000 6,600
Added weight (T) 29,000 3,300
_Virt&al Neight of o
ship (T) 110,000 9,900
”Béifhing Velocity

‘of ship (m/s) 0.15 0.15
Effectivérnerthing . :

energy of ship (t.m) 62'6 5.7
Rubber Fendex to CH-1,300 v-400H ¥ 2,000
bée used -

Absorbing energy ‘ -

of rubber fender (t.m) 74‘4. 7.2
Reaction force of - .

rubber fender (t) - 149 . 66

* wharf for Coal

Effectlve berthing energy of ship < Absorbing energy of
rubber fender

'62.5 T

* wharf for 0Oil

<

Effective berthlng energy of ship <: hbsorbing energy of
rubber fender

5.7

c <

-~ —
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ii}r Pushlnq and pulling forces from batter piles

o Batter plles ‘can he calculated by 1mpacted

_ force by shxp.

Pu111ng capacxty of shxp 70/3

o= 2,33;t <:Impacted forCe by ship = 50 t

: _ L Unit : ton
Case 3' Itam xlal force of batter pilei

I ~ Normal condition. | 68.62 ETR 62

2 | Berthing velocity | 127.40 ~65.80

- (without surcharge)
3 | Bertning velscity | 166.20 -26.98
4 - Earthquake | 94.24 6.16 .
Design for axial forcs | | 166.20 -65.80

iii) Determination of stress for axial force

. Allowable stresses of steel pzles _

Compressive stress of ax1a1 dlrection

(The materlaliis:STK 41-Jls.)

ino< L <o

6sa = 1,400 - 8.4 (L/r -20)

where,

L: Effective bucklinq 1enqth of the

pile (cm)

r: Radius of gyration of érea foriihe';

cross sectional area of pile {cm)

“¢:6§a ﬁ

1.;23:kg/¢m=

1,400 - 8 4 1,660/ 31, 3 ,20)
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"-'5'St¥eSS§S;0f batter piles

Civ)

Gs =BA
whefé,-.
| #: érbéﬁ_of éeétiOn aréa © 444.3 cn?
P%J Pushing force ; 166.2 ¢

PRI |
. 166.2 x' 10° iy
Gs = —-—-—*———-—-—-444 3 = 374 kg/cm < G'sa

_- 1. 123 kg/cm’ Satisfy

_ Study for embedded length of batter plleq

Ultimate bearlng capacity can be designed to
drlve the sand layer. |
% Pushing force (Pl iﬁé.é t)
40 N. Ap + (Ns/5 X LSU)

where,;

‘Ru ¢ Ultimate bearinq capaC\ty of the pile (t)

Ap : Area of head top of the pile {o 635 n?)

LsU: - Whole skin area of pile (2.88 mx L m)
Ns 1+ Mean N'value for the total enbeded
_ length of the piles

M ¢ N value at head top of the pile

- L N2
= (15 + 315 + 15 + 15 + 30 + 28.5)
Ns = -
e 6
=19.B
Ny =285 | |
W o (15 1; + 15 + 30 + 28.5) _ 30.7
2 _ 5
N = zgtf!; 20.7 _ 24.6

Ru = 40 % 24.6 % 0.635 +

(19.8/5 % 17.6 x 2.88) = 825.54 t
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Safety factor F = %25— %%%—%i = 4,97> 2, 5
‘ ;1 {satisfied)

% Extracting force (P-2 = «65.8 t)
Ru' = 19.8/5 x 17.6 x 2.88 = 200.7 t

200.7

65.6 = 3,05> 3.0

(satisfied)

:Safety_faCtor‘F =

Ru': aResistance for extracting force
' of plle
iii. Determlnatlon of vertical p11e (Eor ong rigid

frame 5 plles}

i) De51gn condltibﬁs Unit: ton
’"““L“‘ﬁ**"""“'ﬁSi&EI"COndltion _EEEthuake‘"“'DEEEHE"“" T
i R= 3 e/ MR W= 1.5 t/m? |Operation  Storm

v - H v H \ \
., . RV S EURSRE T . PR AP —_
Surcharge 375 - } 187.5 | 9.38 - -
on the slab : S
| on BRI B . S IR IR R
.| bead load. 262.5 - - |262,5]13.13
of slab - !
e B i ke e b A il St tl Rt ,
wheel load - - Pom - 242,1*% | 264.1*
Total 1 637.5 | - | 450 |[22.50 | 242.1 | 264.1

_* for one support p01nt
Unit load per travel wheel are as shown in the following
figure case (1)

ii) Chérécteristic lenqtﬁ Sf pile

4{Es
4RI

Kr = 0.15 N = 0, 15 »x 15 = 2,25 kg/cm?
Es = KrB = 2.25 x 90 = 202.5 kg/cm?
) BI = 2,1 % 10° x 43}4 x 10°

= 91,14 x 1010

A o em

A 32,5 o5 = 0.00273°"

4 ¥=91'14.x,1°h: ' '
|
o = 0.273

: m

= 3.66
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~h =18, 50 (0] (Pile length ‘from sea bottom)
ﬁ’h=0273x1e.5=5os- |
iii) Bending moment«
?% 93h) = -—-£i- = 0.60

Mo = 4, 5 % 18 5 x 0. 6 = 49,95 t.m

iv): SLress

A t Z - Sa
Normal conditiOng, 637,500/5 28j'b iior2
: 4443 : |
Barthquake . go x 103 ‘49, 95 x 100 . .|
L | . 1443 + 5640 - 720-6|1.608
‘During operation | 242,100 _,. = - 1
' | Saags S 1,072
storm - 264,100 _ .. e
o ada,3 - 5% 1,608
Siendeine53 
L _ 1,850 _
r T o3t 0P

Gsa = 1,400 ~ 8.4 (59 - 20) = 1,072 kg/cm?
Extreme O'sa = 1.072 % 1.5 = 1,608

v) Study for pushing force (Stoxrm)

wlzl

= 40 N Ap + .LsU

= 40 % 24.6 x 0.625 + {lg;ﬁ.x 17.6 % 2.88)
= 835,54 t
Safety facﬁor F = %E

825,54 : .
T a1 " 3.1 > 2.5 Satisfy
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b) - Wharf of uhloading for oil

i. ,Reéult of safé;y f&étor and bearing capaciﬁy of
 rubble basé |
qumalJCOpditioh“ Earthquake
Section .Siiding . 0?erturning Sliding overturning
EL-2.00 s | 3;04 W 2.44
EL-4.50 1.89 3.46 1.44 1.89
:EL+6.50l o 1.76 '_i.és 1.32 1.13
—;LTQ.SO: 2,05 2.88 1.2 1.85
:Coﬁpréssfive ‘Uppér. _ t/m?  t/m?
in forward  rubble '37.51 "49.60
of wallf mound
do. Lower 29.33 34,67
Allowsble bearing . .
capacity - 52.60° 47.080

Normal condition F = 1.06 > 1.00

Eafthquake

F =

1.353 > 1.00

Result of examinatibn for'slidinq in base
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¢). Design condition to be calcﬁlai:ed{for reference)

Fig. 5-38

GEOLOGICAL SECTION FOR

BOREHOLES ALONG AYUN MUSA

N—VALU ES
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d) Corrosion control
Mortal lining with;fibérglaSS réinforéed'pléstic'cover
shéll'be.plaéed abové:dﬁ.é m CDL ({splash and tid¢l
. zone) . and taréeb& ¢oating shall be baihtéd:beiow -0.6
™ CDL_till.éﬁe m depth from under ground an&-aiuﬁinﬁm
anodé'as.Cathofic prétectidn shall be set: for getting
the :efféct of _corrés_.lon- control below Mean Sea Level.
lAnode piates'shall be set each pile ﬁelOw M.S.L.
-Pfoteétive. current -densities will be éakén below
typical values or more.
In sea water 0;1 A/m2
In rubble work .. - 0.05 A/m?

In soil (below sea water) 0,02 A/m?

Fender _ .
Coaler berth - Rubber fendér‘c?1300 type
- {25 -~ 30 m piteh)
0il tanker berth . Rubber fendériV}dOOH tfpe
- {10 - 20 m pitch)
Small;craft berth  Rubber fender V-150H type
{5 = 10 m pitch)
Post
Tractive fofcés on bdst . .
Bollérdf.. I ‘Bitt -
Coaler berth 150 ¢ x 2 nos 70 t (25 - 30m pitch}
0il tanker berth 50 ¢ x 2 nos . 25 t {20 - 25 m pitch)

small craft berth 25 t x 2 nos 15 t (10 - 15 m pitch}
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Chahnel_

a)

b)

. Length of channel

The léthh'of a channel at a harbour entrance and the
afea of a continuous moving”bésin shall be Xept 5 time
of ship length or more by considering ‘the stopping
distance of the.ship.

Génerdlly,_tWO'of‘three?tug boats will be used for

60,000 DWT-class ship, the length of the channel was

determined as 1,300 m intod considering above situa-

t16n$.

wWidth of channel

The width of channel shall be "applied follows in

accordance with the ‘length bf-.bbjeotiVe ship, the

width of objective ship, _reﬁarkable. larqéf tratfic

voluﬁe, meteorological.and sea conditions.

1. Thé length or more of objectiQe ship, in case of a
channel crosséd by.sailing ships.

2. Half length or mofe of objeptiVe ship, in case of
a chanﬁei not crosseéd By sailing éhipé..

Width of channel was determined és 200 m in consider-

ing lenéth of.channel and use of tué'boét.

Water depth of channel was determinéd as same as the

ﬁepfh of coaler berth. -
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Basins

This:baéins used for ship umheﬁvéring‘(maéfiné, re-
leasinq;-turning), net for ahchOrage or mooring with two
anchors. - . | |

The ‘aréa of a bésiﬁ for tﬁrninq of -the bow of ship
shall é#ceéd an area of e¢ircle with the fadius of 1.5
times the overall length of the:ship; For thé turning of
the bow of ship by using an.anChor.or using tug boats, the
area should éxceed an area of circle with the radius of
the overall length éf the ship.

The area of basin was determiﬁed calculation above
mentioned addil_'ag freeboard. Water depth was taken as the
same as each berth,

a) Basin for coaler

Area 500 m % 550 m = 275,000 m?

Water depth EL-16 m {(C.D.L -14.855 m)
b) Basin for oil tanker

Area 350 x 380 = 133,000 m?

‘Water depth EL-8.5 m {C.D.I -7.355 m)
c) Basin for small créft |

Area 140 x 150 = 21,000 n?

Water depth EL-5.0 m (c.DQL -3.855.m}
Dredqinq

Side slopes of channel and basiﬁs o

The grade'of'side élopESIWas calculated as 1:3 in
considerinq.permanent stability after drédging.

At the proposed area, break wdtéfs are not necessary
beéausegof small waves and currents.

. Dredging soil volume, 3,900,000 m® will be.dredged by

cutter suction pump dredger.
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j. PRough Quantities of'Major Materials

- Major Material

Concrete .

Stone (20 - 500 kg)

_Stone (0 - 20 kq)

Sand

. Steel pipe pile

 steel bar (Round)

Steel bar (Deformed) . -

Fender .
Bit, ete.

Marking sign, etc.

k. BAggregates used

Aggregates will be

place of production..

a)

Quantities .
. 20,000 ™
100,000 m?
: 20,000.m3
150,000 w3 .
5,500 t
(900 4, .t - 16, L = 34 n).
| 100t
900 ¢
.20 nos
23 nos

15 nos

trangported from following the

Ataga
Rubble and Armor stone ‘20 - 1,000 kg {each size)
Stone for rubble backing - -. .. .. .. 0 -50 kg

Crushed stone

5 - 10 kg

Crushed stone coarse aggregate. 20 m/m, 40 m/m, 50 m/m

Sand & fine aggregate

Transportation to the site

Water way by stone (sand) berge L aist, 10 kem

On . road by'truck:“.': S o0 @ist, 50 km
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b} Kabret
sand and fine aggregate

By truck -~ aist, 35 km

¢) Fanara

Gr&vél and coarse aggregate
By;truck : | - o dist, 50 km
céﬁept_ | | | | |
| ﬁalﬁis Cement Compaﬁ?'atlhiéqa in Suez shali supply

cement which apply International Standard.
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Water Sﬁpply fof'Cbnstrdcfion Work

Aftér comméncemént of’oraet, contracto;s:éhéll”éon_
struct a RO Desalination plant as temporary. Before
operation of this plant, ﬁéter'for constructioﬁzwiil be
transported from Port Tewfic or private jetty Gﬁhed-bf
Suez Petroleum Company by watex bafée or tank rolly.
Labor Supply

Most of laborers can be gof in Suez City.where popﬁla-
tion is about 0.4 million.

A lot of skilled laborers from the project of HNew
Aswan High' Dam completed already are livinq. in Suez,
Contractors can émploy them without arrangeément for their
accommodations.

Laborers as commutets from Suéz will be able to atiend
their working places about half hour's commute using bus
and transportation boat. |

bivers and some speciallsts of works will be employed
from foreign cOuﬁtries.

Machinery & Equipment for Construction Works

some kind of machineries and equipments in Egypt are

_avallable to use as rental or subcontractor.

- But, generally, rental cost is rather expensive in
comparison with normal depreciation.
Available machineries & equipments to arrange in Egypt

are shown below list.
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List of Machineries & Equipménts_‘

Dump truck 6t, 12t, 25 t, 40 ¢t
Truck : ‘ .6k, 25 t
Trailer = = = 25 ¢, 45 t

Transportation boat 20 - 30 persons

Bus, micro bus

Flbafing craﬁe 200 ¢, 500 t

Tug boat . 1,500 HP

ﬁotof scraper 24 m3, 16 m® -
. Bulldozer 11 ¢

Truck crane = 15.—_20.t o

Hachinerieslg_equipménts not mentioned above shall be
imported by contractors, otherwise rénted'-ftbny special

organs (for éxample, Suez Canal Authqfi;j).

~Dredger Cutter suction -5;000 HP F_S,OOO_HP 1 fleet
| Grub type 2 -8 m?;baéket-_ 1 - 2 fleet
Backet—Crahe pontoon 2 -4 m ':_. ; 2 -~ 3 fleet
'Piling.poﬁtoon . Humrer 6 ;-Q;t - 1 fléet
Piiing pontoon © . Hummer 2 *:4'? o 1 fleet .
Flat barge S ~ 100 - 300t .. - . some fleet

Crane barge § 30 - B0 t... . . a few fleet
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