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( Seisnology Dept Natpna]Research hstitite of Astonany and G €Physics Helwan (Caip E8YPY
Abstraczt GASCO site has been evajuated on the pasis of site investgation sejgmic actyv ity and seisn ¢ hazard assess
ment Shallow seigm jc refraction surveY has heen carried out © estinate the elastic and dynam ic constants for o i and rock
matrials hroughoutg seim ic Profiles The ground mode] at he site consisting of wo |ayers characterized bY moderate to
high values of efastic and d¥ynam ic constants indicates hat he site has good 0i] and foundation rock Both hisorica] and
instrun enta] earhyquakes in a circle with radius of 150 km around the Proposed site were collected and Precisely ana
Vzed The site is affected by four seisn jc source zoneg CentalGulf OfSue’z CairQSU(ZDistriL;t SouthwestCajo and
BeniSuef based on he teconic setting  the seim city geopgijca] structures and fau]t P jane so Jutjons of major earth
quakes M axinum earthquake momen tm agn judes (MW) have peen identified for these source zones using sem ity
statistics to€ether w it expert judgm ent h addition the sodastic approach was app lied for the seign ic hazard assess
ment in tem s of Peak Ground A cceleration ( PGA) and response spectra It is noticed hat BeniSuef is he nearest source
o the site and hemaxinum PGA vaue produced fran tis seigm jc source reachesq 34 any/ 8 This value js snal] and

reflects hat there is no hazardous effect © he expected at GA SO sitt Which indicates its vald iy for civil eng neerng

Purposes The response spectra atl%, %,
the GASCO sie
K eyword:s se@n ic refract'pn seim ¢ hazargl

CLC nunber P315 9 Document code A

0 Introduction

The
( GASCO)
gypt t0 construct an assenhly for the naumra] ga
ses The estination of d¥nam ¢ characteristcs for the
supsurface ground structure and the sejgn ¢ hazard as

EgYptian campany  {or
selected a sie jn the eastem ) esert of E-

Natura] Gases

sessnent {for this site pecane mportant and necessa
ry The shallow sejsn ¢ refraction tchnjques are con.
sidered as one of the accurate and costeffectvemeth
ods used n engineering and envyi
rormen @] 'nvestigationg ~ Values of P- and S wave

velocities optamed fran shallow seign ¢ refracton

archaeologica]

survey sw ere used 10 determ e He geotechnica] Prop
erties for the foundation rock atGASCO site The Pra.

duced dam age due 10 earthquake occurrences in differ

x Receved date 2007— 08— 30

5% andl(% damPped Pseudo-acceleraton (PSA) were a]so sinulated at

site response

Article ]D

1000—0666(2008) 02— 0160— 11

ent pcalities a]] over the world leads © the critical
need for evaluation o f earthquake actvity and the seis
m € hazard assessment at the Proposed sijtes for strate
gic pro 'pcts The stochastic smulatpn tchniques Pro
posed by Boore [ 2003] Wer used for the seisn ¢
hazar] assessment n €ms of Peak (G ound A ccelera
ton ( PGA) and the response spectra The Pred ction
of ground moton or response anpljtude as a functon
of earhquakemagnitude and distance is of fundamen.
f] inportance for the assessnent o { sejgm ic hazar]

1 Geologica] and Structura] Setting

The proposed site s Jocated in the norpem part
of he Eastern Desert ahout3g km east of the N ik

Rver atgp429” N and31°28'10"E ( Figurep),
TobPographically the sie rePresents a Part fram the

@ BurgerH R 1996 EXPlratin 8eophysics of the shallow subsurface Prentice Hal]
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Eastern Desert Plateau where its € levation ranges {rom
333 m 10343 m ahove sea leve] Geobgical]},' the
site 1S built mapny with Eocene ]Jmesone [ Said

1990]. Stuctum]ly GASCO site is peaed i the
staple shelf zone and there are no major struc tures en
countered at surface of the selected site

26°E 28° 30° 32° 34° 36°

Western Desert

F Bureq [ ocatonmap of the proposed GASCO site

2 (;eotechnica] Evajuaton of the
GASCO Site

2.1 Seisn ¢ Refraction Survey

Seisn ic refraction survey {org profijes was car.
ried out at the sjte ( Figurep) using thepq- channe]
signa] enhanceanent s§nograPh Whch was GH)-
METRICS Stat View mode] Each Profile was

240 M long and the distance hew een WO successve

Distance/m

Time/s

geoPhones was 1) m The technflue ( for P-wave
generation) is 10 shoot the Profile atjg m avay framn
each end ( noma]l and reverse $00tng) and also
fran is mid point for profiles No 1 1 No 3 W hik
fran the profilesNo 4 © No g the shoothg€was done
behiid each end withjp m atmidpPomnt attedis
ances of g5 m ( beween geophones NOg and
No7) and 189 m ( beween geophonesNoO 18 and
NO 19)., The wurce of enegY was the hydmulc
weRhthg drop with a o] mass weBht of 100
k€ W hile the generation of shear waves ( SH) was
acquired usmng the horizon @] geopPhones and a sp tted
striker Plate bY hittin€ one end of the Plate horizontal
[V using sled€ehanmer

Profile N& 8
® @

.
N
T Profile N7
@ —@
—_ N bl
g g “
o o) Profile N4 2
£ @ = L
i)
& & &
Profile No5

| [ oe |

F 8urey [ ocation of the sein ¢ Profikes at(Gasco site

2 2 DataAnalsss and Results

The si1sn ¢ refraction da@ optamed fram GAS
O site was processed and analyzed using hoth SIP
and SEISREFA Programs which are camplete seisn
refracton Processng and modelng < {ware The tra
ve] tine distance curves and the correPonding 1-D
( onedtnension)

(FRur3),

ground models were oOhtaned

Geo 12 4 6 8 10 12 4 16 18 20 22 24

Distance/ m

Fi8ure3z Trave] tine disance cuwve (a) and dePthmode] (b) for Profile No 4.
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The elastic properties and te materja] can petence
coefficients for fe site are deduced (Table] and))
forhot surface and second hyers In the tablqs the
ultinate hearing capacity is indicated by Q.

2.3 E lastic Properties

The values for hoth P. and S.-wave velocjties are
used © canpute the epstic constants of the detected
subsurface hyers (Tableq and9),
ncpde the density (p)  stress atp ( S) Poissons
ratio (¢ ), rigiditv modulus (), Young smodu us
(E) and Bukksmodulus (B) as follovv:s

(1) StessRato ()

The Propagation of segm ¢ w aves (S Proportiona |

Thes constants

10 the differentia] pressure heween the sedinentary o
verhurden and the Pore fi[[in€ fluids This means that
the hi8h fluid Pressure fomatons wi]] have differente
a] Pressure and apnomally Jow seim j¢c wave veloci
ties According © Abdel Rahman [ 1989

ratio 1S given as

S=1—2V/ ). (1)
The obtaned vales of the sudy area rang€e from

the stress

31.4710°
T

9.0752°N

-29.0748°

29.0736°

29.0732°

31.4698° | 31.4702° 31.4706° 31.471°
T T

29.0752°N

-29.0748°

—29.0744°

£

29.0740°

29.0736°

29.0732°

Fi8ureq Distribution of stress ratjio {or he
surface layer ( ay and second [ayer ( b),

0.349 1©( 397 I he surface Jayer (Fi8uregq a) and
fran 0, 202 ©( 39] 0 the second Ryer (Figure
4b), These vajes of stress ratjo reflect canpeent
materals at the site

(2) Poissons Ratio (¢ )

This ratp represents the 8eametrica] change in
the shabe of an elastic podY TIts value isp 5 for fluids
and it appmaches zero {or very hard mdure
ocks N egative Pojsson 's ratjo s also recorded for
very hard imdurate ani tropic rocks Poisson ‘s rato
(¢ ) 1S 8iven n tems of P. and S wave velocites

[ AbdelRaman 1992],

o= (Vb /Vs) —2] /| (Vb /&) —2]. )

The values Jie n the mnge fran gy 258 © (), 344
in the surface Jayer ( Fi8ure 5 ay
0.168 ©0.281 0 the second hyer ( Figure5h)
which ind cate hard rocks For the surface |ayer He ar
ea of profijleNo 3 is of the hi8hestvaJue But the sec
ond laYer reflects the area of profile No 1 is of the
highest vaue

and range {ram

31.4690°E  31.4694° 31.4698° 31.4702° 31.4706° 31.471°
..z T T

\
B

29.0752°N
/ 29.0748°

N

-29.0744°

-29.0740°

-129.0736°

29.0732°

5

31.4698°  31.4702° 31.4706° 31.4710°
T

31.4690°E 31.4694°
T

29.0752°N

29.0748°

29.0744°

29.0740°

29.0736°

29.0732°

Figureg D stribution of Pojsson sRato for the
surface layer ( @ and second layer ( by,
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M aterg |C anpetence Coefficients
There are a nunher of canpetence sca]qs based
on the values of P.and Swave velocities and elastic
modul]i n consequence which are used to evaluat the
ncluding thema.
teria] ndex (M;) oconcengaton index () N-val
ue and ultinate bearing capacity (Q,,) as fonow:s
(1) Material Index (M)
Materia] ndex (M) is defined as the degree of
canpetence of the materja] on the pasis of the elastc
modulj This indexmusthave rejlation w i, thematerja]

canposition the de8ree of consolidat'pg fracturng

2.4

soundness of rocks or soi]materiaL%

31.4690°E 31.4694° 31.4698°
T

31.4702° 31.4706° 31.4710°
.2 T T

and jointing the Presence or ahsence of fluids n pPore
spaceswh ch affect the elasticmoduli Thematera] n
dex isgiven| Abdel Rahman j9g9] as folpws

Mi= (1—40). 3

Wheres is the Poisson s ratjo The values range he
ween—( 377 and—q, 035 in he surface layer ( Fig
uregay  whik they mnge fran—( 124 andg, 326 i
the second layer ( Figureg b) and theY indicate hard
ocks For the surface hyer e area of ProfileNo 3 is
of the hig8hest vaJue But {or fe second |ayer the area
of Pofile No 1 is of the highest value

31.4698° 31.4702° 31.4706°

29.0752°N

-29.0748°

—29.0744°

31.4710°
T

29.0752°N

R
+29.0748°
0.12

20.0744°
&

%

Rp1 p3 *p1 :\

% Jawom0° % E o
5 1% % %, 200740

%
\ 429.0736° 429.0736°

K
7, 2

* 29.0732° * \ 29.0732°

F Bureg D istributbn of M ateria] Index for the surface

(2) Concentration Index (C,)

The concentration index ( C) describes the de
gree of materg] concentration The soj] campacton
staus s cons'dered 10 a 8reat extent as ameasure
of te degree of canpetence for foundation and o ter
civi] engineering puposes [t depends on hoth elastic
modulj of the soi] and the Pressure dstrpution at their
31.4698°

31.4702° 31.4710°

31.4690°E _ 31.4694° 31.4706°
T T

29.0752°N

- 29.0748°

-29.0736°

29.0732°

31.4690°E  31.4694°
T

pyer (a) and second [ayer ( b),

dePty The concentration index can pe given n tems
of velocity squared Iatio[ AbdelRaHnar,l 1989] as

C=GB—4a)/(0—2 a). 4)

Wherey i the velocity squared rato ( \i* /Vi© ),
The obtained values n the surface |ayer ranges fran
3904 ©4.862 (Figure7a) and frm 4 736 ®©

31.4698°  31.4702° 31.4706° 31.4710°
T T

\®

29.0752°N

- 29.0748°

~ 29.0736°

T

29.0732°

Fi8urey Distrbution of Concentration Index {or the surface Jayer ( @ and second layer ( by,
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6. 938 1 the second Jayer (Figure7b) Thismeans al, 1984].
thatarea of Profile NO 3 has the hBhest vaues for the v N
surface Jayer while the area of Profile No | is of the 5=89. 9X ) 3)
highest values for the second Jayer Where V, & the horizonw] shear wave veloci

(3) TheN-value

This vaJue is the resjsance © penetration hY nor
malged cYlindrical bars under standard 1oad w hich
1S 8eopPhysically known as the Standard Penetraton
Test (SPT), N-valie can be evajated using he fol
low ng formu]a[ ma; et a_l’ 1976 Suempe] et

31.4690°E  31.4694° 31.4698°  31.4702° 31.4706° 31.4710°
T T x

29.0752°N

A0
—so— %

29.0748°

29.0744°

29.0740°

29.0736°

AN

29.0732°
x

Figureg Distrbution of N-value {or the surface layer

31.4690°E 31.4694°

(@,

31.4698° 31.4702° 31.4706° 31.4710°
T

/ 29.0748°

Ky

29.0752°N

J29.0736°

29.0732°

31.4690°E 31.4694°

¥ Materia] having
s0i] The h8h values ( beween 133 ands551)

surface Jayer (Figureg)

low N-value indicates soft
n the
indicate a canpacted soi] at
the site and hence there s no need © cajcujate the N-
values {or the second [ayer

(4) Uliinate Bearing Capaciv (Q.)

The natura] and the artifica] cyclic dynan ic Joad-
ng create additbna] Joad which ® added © the build
ng Joad and may cause 0i] |{duefactpn if the tota]
loading value exceeds the ultimate hearing capacity
(Qq) of hematerid) Q,, can he gven in tems Of
shear w ave Velocity[ AbdelRahiman et aL 1992] as

BQ.=2 932( BVs— 1.45). 6)

The obtained values range heweens g9 andie 534
kg/(m2 n the surface layer ( FBurega) and fran
76312 ©192. 862 k& @ (Figureg by in the sec
ond layer These valies reflect that the area of profike
No 3 is of the hi8hest vajues for the surface and sec
ond layers

31.4706°

31.4698 w31 4702

31.4710°

T 29.0752°N

29.0748°

29.0744°

29.0740°

29.0736°

29.0732°

Fi8ureg Distrbution ofQ,, for the surface Jayer ( @ and second [ayer ( b)

3 Sepmn jc Hazard Assessnent for
GASCO Site

3.1 EarthduakeActivity
The avaijlahle earthquake data around GA SCO

site contan wo types of 'nfomatiop historical oh
sevations ( Prejgop) Of major seigmic events hat
occurred over a perjod of ahoutq ,)po Years and n
sttumen @] earthquakes (1900— July 1997) that oL

eced fran Maanoun et a] [ 1984], Ampraseys et

@ Bowels JE 1984 Physical and gotechnica] properties of sojls Mc Grw-Hi]l Tondon



166

31

ajl [ 1994] and hematona] Segnologica]l Center
(1), Daw frm Aug 1997 tll Decppp4 wer
gathered from the Bulletins of the E&YPtian N ationa]
Seimojogica] Newoik (ENSN), Frm the distrbu
tion of fe earthquake activity around the GASC(O) site
( Fi8urejg) it isnotced that GASCD site § Joca
ted 1 the mamland of the eastem desert and sunoun
ded bY he earthquakes w ith magnitude mngng from
less thang to 8reater thansg

30°E
T

Western Desert

Fi8ure g, Earthduake actvity in ajs5o-km
circle around GASCO site

3.2 Sein € Source Zones

The definition of sejsn ic zones carrgd out n the
Present woik depends on hisorica] and mstrumenta]
earthquakes aswe]] as the results of the Previous gea.
Physial and 8o bgica] studies ncluding he kind of
se i ic faulting[ Papazachos et a]’ 19841, seis
micity rate ( a-value) [ Papazacho,s 1980]. b val
1985], major trends of
geological zones [ Mountrakis et a_1’ 1983], and
the fault Plane soJutions of the mapr earthquakes

ues| Hatzdin itrjou et aj,

(ie STI]](,G diP and stress axes) A sejim ic zone is
a confi8uration w ithin wheh it 8 assuned that an
earthquake recurrence process is considered 10 he spa.
tia]ly and tampora]ly hamogeneous The delineaton of
the seisnotectonic sources usua]ly represents themajor

part of any sejsn ¢ hazard analysis Accoding © this

sudy the sesnjc activities are concentrated in 4
sejgm i€ zones as {0110W§ Centra] Gulf of Suez zong
Camo_Suez D) strict zong Southwest (Caijo zong

Beni Suef zone

3.2 1 Centra] Gulf of Suez zone

Fault Plane 0 utons show He m xXing hew een
the earthquakes occurred on he marmal faults and
those occurred on the transverse ones A I sane of
than are nearly of a pure noma] fau 1tir1g while the
others have a considerahle strke s]P camponent
[ Maanoun eta]  1984],

The centra] Gulf of Suez zone has a regional
northeast diP and hounded fram nory and sout byo
major acoanmodatjon zones of rehtyvely flater diP
separatng it fraim hoth the northermn and southem
pov nces GeoPhysica] and geologica] ohservatons
confim thismode] The segn ic activity in he centra]
prov pnces ;s pw canpared w ith hoty the southem and
northem provinces Th i becanes clear after the es@p
listment of ENSN
3272 Cajro_Suez ] jstrict zone

It 18 Jocated mn the northeastem [Desert and ex
ends fran Capo to Suez at the north of the Gulf of
Suez It s characterized by sna]] t0 moderate earth
quakes The Caia Suez district is affected by 3 fault
trends One of then is he FW trend mosty pra
nounced and apnost ali€ned by latiude30° N Where
the otherp trends ( ENE andNW ) are spatia]ly more
disPersed| AbdelRatman eta], 1978]. The focal
mechangn for the 1974 AbuHammed eartyquak®
[Mousg 1989] shows wo Phnes trending ENE-
WSW and NNW-SSE w ith kft latera] strke s]ip ma
ton ajong the second Plane The foca]mechanjsn of
1984 W adiHH agu] earhquake shows the sane strike
sliP w ith reverse canponent In additon hemecha
nign of the19g7 Ismajliya earthquake shows strike
slip a]o with o noda] Planes trending N gg° E and S
24°E with seep d P angles (g0° andgp°? |

® HassibGH 1990 A study of focalmechanisn for recent earhquakes i EyPt and their teconic inplicaton E8Pt Fac of

Sci, AssiutUniv, E8Ypt

® M e8ahed A’ DessokYM M 1988 The Isnajl@ ( E8YPY earfquake of January2nd
vey Radiaton pattem of firstmoton and its tectonic mp Jicatons),

1987 (Locatiop Macrosejsnc Sur
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3.2 3 Southw est Cajro zone

This zone w as defned dePending on the epicen
tra] distributbn and the a_value
which is detemn ined for this zone ( a=3 (7). The

focal mechangns of same earthquakes n this zone

sem city 1evq 1

show a noma] faulgng only or a noma] faulth€w 1h
larBe strike sl cqnponent[ Abu ELEneap 1997].
The first noda] Plane s trendin€ nearly EW (WNW -
ESE) Pamr]le] © the M ed fterranean trend This show s
the copncidence with the surface hneanem;s as ap
peared directly after the occurrence of the1ggpy earth
quake and the genera] tectonics of he area Therefor§
this Phne is recanmended to be the most Proohahle
fault plane The auxijliary Plane s trendin€ manly
NW _SE para]le] © the Gulf of Suez NONE SV trend
paralle] ©© the Pelusiim trend is given hY the focal
mechanign s
3.24
BeniSuef zone is located © the east of the Nile
Valley Meshref[ 1982]  indicated that he basic tec
onic trends affectin€ northeast A frica are WNW and
ENE Hapka® considered the Ngo W trend is the sig
nifcant trend in northem EZYPt This zone has a tenta
tive trend Paralle] © the Red Sea trend fran the distri
pution of earthquake epicenters The parameter a_val

Benyi Suef zone

ue 1 .49 The focalmechanjsn for Benj Suef earth
quake onj1 ()ctoberjggg indicates a noma] fau]tng
mechanign withy m nor horgonta] movanent w ih
trends NW - SE and ENEW SW [ AbuElEnean ata]
2003].
3.2 5 M axinum EarthduakeM agnitude

This s€epP redquires a detem jnaton of e maxg
mun earhquake for each of the identified sismotec
tonjc sources In detemn nistic analysi)s it S more
canmon 10 define themaximmum earthquake as amax
mun credbk earthquake [ Reiter 1991]. Anoter
kind of maxinun earthquake ;s pemaxinum historic
earthquake w ith incneasing()_ 5 unir§ There arey seis
m ic source zones affecting the site and each of them
has its own sejsn € actv ity

The earthquake actv ity fnn ems of foca] dePh
and horgonta] axes together with the later activ ity are

used 10 detem e the dinensons of e active sejsn €
source area [ Abu_Elenear’l 1997]. The epPicentral
distriputpn of the seigm ¢ activity of the southw est
Cajro seim ic zone indicates pat hemaxinun dinen
spn of the activity 841 km and he dePh ranges
frany 1025 km Yielding€ a thickness of a sejsnogen
layer of1g km Thus he tota] seismogenic area of this
zone s 738 knf According t0 Papazachos et a]
[ 2004 ], the maxinum earthquake of this zone is
found 0 be withmanentmagnitideg 31.

Using te sane techndues {or the centa|Gulf of
Suez the expected maxinun earthquakes are deter
mied Wwhik the historca] approach was used {or the
other seign © sources (Tables),

Table3 Maxinum expected magnitude and hypocentra]

distances fran each sejgm jc source t0 GASCO site

Sefm ¢ Source Maxinun m®nitide  HypPocentraldistance 10 the sie/kn
Centra] Gulf of Suez Zone 55 139
Cairo Suez Zone 54 170
Southwestem (ajro Zone 6.31 84
Beni Suef Zone 56 48

3.3 Sinulation of Ground Motion at GASCO Site
Using SochasticM ethod
331 hputParaneters

(1) The source parzmeters[ E(M, f)]

The earthduake source spectrum E(M’ f) for the
horizonta] component of gound motion s Even LYy

the {ollow ng

EM, H=C(2r M XM, b 7

where S(M, ) © he disPlacement urce spectun
and C isa consant C= Ry VF/(4r 3’ R), Wih R=
1 Hr; Ry=0. 55 (average shear wave radijatpn pPat
F=12 o ( free surface effect)’ V=071
( Partiton ono wo horizonta] canponents) o i the

em)

density at the source andB 5 the shearwave vepcity
at the source

(2) Thepathf P(R f, duraton

In this study the threesegnentgeanetrcal
spreading operator of A kinson et aj [ 1995] IS

@ Hakay J 1975 Interpre@ton of ERTS linears Capp Cajo Unversity



168

31

used G eometrica] spreading R! is assumed for dis
tance ss than7g km and R-° for distances fram 7
km ©0130 kn and R for greater distances The Q
mode] derived bYMouStafa[ 2002]
sent the anelastic attenuation factor Thismode] is re

5 used 10 repre

Presented as

Q=85.68 ", (8)

A lthough he Fourjer spectum of ground mo ton
1S not dependent on the dumtiog
mportant Parameter {or Peak motons decrease w it

duraton § a very

increasing duration The duration is a function of the

Path

aswel] as e source

=T+ W 9

W here]:) 18 the source Juration and hR represents the
Path dePendent tm that disber.
sion Follow ng Hanks eta | [ 1981], the source du

ration ;s related t© the comer frequency hYy

accounts {or

T=1" 10)

Empirica] opservatons and theoretjca] sinula
tions suggest that the Path dePendent part of the dJura
tion can he rePpresented by a connected series Of
straght line segments w ith different sjopes The func
tion of A tkinson et aj [ 1995] s used where the Paty
duraton s modeled as tril'nea’r usjng the transiton
distancesy( and 130 km f{or consjstency w ith he at
tenuation mode] The sloPe is( 16 for the distance
ranges peween g and70 ko —0. 03 or he dis
tance ranges hew eeny( and(3(g kn andqg g for the
distance ranges fram 130 t0 1,000 kn The slobe is
assuned 10 he zero for the distances less than g kn

(3) ThesieGC

The factors that contro] the change of the sejsn ic
ground motpn anp litudes at he earth s surface are
mpedance and din pnuton Boore[ 2003] separated
the Path effectG( ) n© wo tems as fo]low:s

G(Hh=ACH+ D(HD. a1

Velociy and density mode]  converted nto site
amp]ificationA( ﬁ’ usng the square 0ot of the in-

Pedance ratio heween the source and e surface For

the mpedance s defined as
the Product of the shear wave Velocity density and

polarjzed shear waves

the cosine of the angle of ncence The amplification
1S relative 10 he surface motion thatwoul] exsst if the
materja]l were replaced w ith unijform materja]| whose
velocity and densiy equa] to those at fe source
3.3.2 Results

It © noticed tha,t BeniSuef segn ¢ zone repre
sents the nearest seigmn ¢ zone t0 the Proposed sie
(Table3) and by application of stochastic sinu g ton
method the peak g&mund acceleratpn at the site has
obtamed (Table4), The sinupted tine history of
PGA velocity and disPlacanent at the GASCD sie

for BeniSuef seign jc zones was cajculated ( Figure

11).

Table4 M axinum PGA at the sjte for o sejgn ic zones

Seisn ic zone Max magniude (M, ) Max PGA/ ar s2

Soutw est Cajro 6. 31 2. 55
BeniSuef 56 9 34
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Figureqq Sinujated tine histoy of hemaxinun PGA
PGV and PGD atGASCO sit for BeniSuef zone
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333 Response Spectra

Regonse spectra are defined on he hasis of the
response of spngle degree of freedan danped oscilla
tor 10 the earthquake acce]emt'pn[ Jenn ngs 1983] .
The response spectra of an accelero8ram sere the dw
a] function characterizing the gmound motpn as a
function of frequency and pProviding a too] for deter
mning earthquake resistant desn criteria The re
sponse spectra were calculated wih four slected
damping values ofl%’ 3%, 5% and 10 % of the
critica] damping at GASCD site for Beni Suef zone
(Fiurep) .

50

——— Damping 1%
i \ e Damping 3%
| Damping 5%

Damping 10%

PGAlcmes?

201+

Period/s

Figure 12 Response spectra formaxinum PGA
at GASCO site for Beni Suef zone

4 (Conclusions

E Bhtseisn ic Profiles are carried out at GA L)
site Tt isnoticed that the goundmode] consists 0 f Wo
layers Both elastic modul]i and materp] canpetence
scales have heen calulated and indicate that the site
has a good soi] and hard ]inestone rock The sejsm ic
activity in ajs50-kn-radius cicle has peen collected
fram different data sources Four sejgm jc source zone
whichmay affectGASCO site w ere identified and the
maxinun expected moment magnijudes were estp
mated {or each seigmic source zone The stochastic
techn Jue was used {or the sinujation of the tine his
tory and response spectra {or the PGA at GAYLO

site Beni Suef zone rePresents the nearest sesm iC

source zone t0 GASC() site and the seydm j¢c manent
ofmaxinum earthquake that occurs {ran this source

is found © bep g2 x 10" d¥ne an The sinujated
PGA is apoutg 34 Ga] Based on his study it can he
concluded that GASCO site is characterized by its
low seism ic activity and Jow valies of PGA In addi
ton  the response spectra atGASCO site are cajcujat
ed and avajlable This indicates that te selected site is

valid and safe {or constructjon purposes
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