«

ASR-E-BARQ
ISSN:2588-3828

VY olesis @ ﬂ_@dlw. KPP =T

Ol l S5 581

LT TEEEEETTEETTTTTPRRRRRRRRE

I sorr Ll 4
I
LT TETTL L Y, ey - Y lmull-- !

1l 1l

(9 5 Sy 5o lojlaalo L5l yes (glay gy J SIS Cos e /508 i D (ISl cblis a 0j g d ey 4 jLS
eSbn) 69l /() glyel sl sladde (gilwicog 5 Slojlyale (slaaoslaie 1l /gy i Lo il

CIVILICA . o y i : 4
S 3 @8 9 JUsl g 0jo> 53 (Molli (slad kil 1y (6592 [39s2 (sl sb9) 9 (L)l sljline il

Encyclopedia of Civil Engineering

so5lsS slajlie (ilaie jiw (5 Loy 2 89990 [ECG JiSim 0 R Sy gyl sl gy (myn /G




SIlowd ol 33 oyl .93 Gt 8 yShos 4o |

SOl yS e do
olo 30 o5 yo 2 (5131 4 gel> oy ARl 1> 4453 0
PO b b 0 (S iU 8 Sl Culled pSTa> W09 0

39910 yght 5 31

2939 s smilogil o1 10 bl shasi ‘

-

4
4

o Gl > Gl G 32 599 Q0395 <5 o o908 By



ASR-E-BARQ
ASRB Journal

—ale uL.J.«.as

Ol K855 5 3o Gaeige ran!
Slul,a als

VY sl 1V o ek © ag Jlau

Ol S S g 3 i ol ikl cabo
SR o2y > 5D T ghamno pde

o3l dlgs 55 ¢ gt gt

185185 Cuwlaow (55900

(o) e podiges o S (g2l ool 15
(SR (o) o S ke edezme (e
b yg0 8 ol dlgn 1155 ¢ gipiiie oy (alanas 8>
(b oole (sige yS ook Hhxr 7S¢ o0 )lo 095
bl 383 i) (e (wiine ¢ She (Alaas 3
(SE (solga doea 1S3 2)dke ae iS5 iobiels
W5 (g Lo ya e (posigen 03l e e pobinee
1 M gh (5190

=39 il A 553 (2S998 031} ST L phezme 5
(S (s S 5SS g Ao iS5 ¢ Sloj e

M ype 585 il Sl jiSD ¢ gdgubio (wb) s 5D
(Poes (ihanae g3 g llas Loyl 553 ¢ oo )lo0gSid
Ol Ao Jld 553 ¢ lie 35,9 1>

S (sglge dooma 153 0 i doxe 15>

il e

WSl (g Lo poMe poigee

fsoges bily,

e sl o (dies dlas 0 )5 iz
(8500l yoe

Sl (o2 (e 15

11,8 90l 3 ol i

(+OV-YARE- VY +) 5 el

(-DVTVFFF) s 5 10l g (81,5 5%
(+0V-YYAYANY) Ladls 1 Sl

Caw9d |nl3 a

%thnﬁuw).qs

S8 pleren 59 S blia 4835 a5 4 5L e madlasly

et Glalsa GB35 5508 055 oS5 sladslss 5 acallas b olus]
S0 Ol lagills 5 S pate gl l sabe wibitgs (slagus s JAIS cu e
2l el Ll sladas (5l oo ss 5 sloolsale slade shiie

s 5L, 5 LD slasline dagilly dadat s 50510

YO 30 Ko 5o w8 o JED) cd 55 05 m 5o el slas sl 5 5590
(S Al 8155) - o halyT gl sl iluding 5 b

(ESs dlus susa) oo (oo IS slaslae (alob 53 (oo SIS (550059 8 Luals
(rSadllu; 0asy) -0 wsas HEALL (5lwssly o (A lb (5o 55 4a s
(S8 by a3 . g Gleasl b g0 Jalas Hu (ol 5 cudlad Gle)an 3 s
ECG JiSus ;s R Sy gloatunl slaghiss omsss

sl slaslae e S 12b laghss 5 s



0329495 40 Hlo

uguwjd‘ﬁmubba-m

o yeu Cadilaalbs

5, 8os g Feuly Gl 0, Slos ains 95 4y ISl slacblas o Slas
bl sloe p Sl cblis )0 Wgloe ped Slas; sl 2
doared 5Ly agly lidy ol alos sl ass gl al 51 (B 2 (6 S0l
3o bl aliia g 008 5 (o> Sl 5 (S5 )l a2 (5 B
B ol )by el 5l oolans b G s )5 amme 4y 00l (g a3 i 3l o>
g a8l cblas Lol auS oo Jlos! aSils 1o g 36T 1) awlie ol 99250
9y Sile ool aseine w5l slaslas ;) £435 Oy 40 slas ;) sl
Sl by o b sz b S gos b o g wiz L S
sy Lej 3o 6.'>)L4| Jlesl 'al:adl 9 009y a5l Ceial (gl Gy S
S9ye 0dd plxl slagilvans 5 Oldlas jo aSl ils o lal
S8 s 0 |y a3 Ol i g Wisd o Jos O)ls 05 eoly anseis
S (6 5SSy 5110 ey Gl (gl cbilas oS o ol
byl gl e Wb woenl slas) Glie p laset cbla> o
ooz gl slasSias cbblas lie o .ailes oauds slog] dols 4y gl
s pls 3l gogasme slawi (gly L P e ey iy o8 e
3y 0e5 o5 eais aid 3 by o &ole> Jilae [0 conl (e g Wloals
DY Cewd
Sl 655l Sran 5 odgi 510 Lld jo (93T j5iS 5 gaSed
) Srae ggl plla o (S G55 el Ol by 9yl I3
g Olwlids IS (qauaS 4y jouiS 5 Criio jO Bran g .\..J?J &35 el
bl 31 sloaSiiig olS'y s (sarwss pae Jol> o oI5 uslens
A..Jy DSy 4o Q)U 6&&)&54\,{[@)” )f.),b g )'| el o0l s_é}.a.a )L..;
3l ogaome Slelu s B pan zol a5 ;908 b Jovie 4 ax g b Jlil
Epoge eod g s pdvdgs olaidl i 5l w0gd e Juls 1) Jlo
bk ;50 5 Srae Copde slagsb S @ Gl jaslip (S o
L ST el oas (65,0 99uaS Olyz slp é.:L..Ao LS;L"L"& 60 ,ud wiile
o JUiz gl g a5 (55, T o s w35 ol 55,9 290aS
53k il o b cslie s JUil bglas g lacany Sl b ol
Sl N saaslo ps (el (B3 L S g0 (] BT A Cewlay aaSL
3590 (3 i S (6553 ol o 1 55tS DaeoligS™ (o @S e 9 ol iylej
i e JKte 2 093
31 kg ooliiul (gl Sty cbla> lag b (655 ,0 ylyd cnl o
O 4 Jsl bolas o)l cod)b aile; 5 5988 3n St
S0 S, e ot 52 S Bl 5 (S5 IS b (e e
Sloz,b )0 ead st Gy 3l sloasli p g, 0 Hlediay (solaidl g 8
Ol el ot 380 Slalllas ploxil )T de¥ a5 glaSs cbslax
Sl )0 0ads olowl sle . 2U jieS glacaco b lain b o S aalgs ool 81,
Sl solel oSl 5 058 wal8 505 (655 Ol jaeliy sl (20
iales (2211 651 516 oges

ool olg>

S

SOUE 4y sl ysline sy (S 5,1 kS b 5 gy ool
B S Olpae 5 Gludige laadads I (oo jlsen b oty b 5o
az 8 Gl pALoliz! 60l & 5a8 sbhpiwnmw o Uas slas ) .ol 00y
405 o5 1y ol oz £ olosest 5 (b 5o (Shed b (i
bz olas; ey 50 Sl 4 sy ool S| 5555k 6l Sl o
248 s e e a3 S a0 Sl lp oY slacili>
oo 085LarBly U ool oz i 5l Olypas Blas Sow )l (0 yeS
S S (65531 B e aly a2 delsl 095 IS 4y S 50y Wilgy
Sy Plos Soley @ ol 5 00 S9m 5l B2 W5 Silugogas g
s b ol 00 sy 53 g 51 e mlio SgmaS 5 sbasmo
il b5 B pnn S b it Azl 557 5 JU 6 05 51 08
A 4 O35 laptanns ()51 S )b 358 o0 o 9090 ot
Alr o Sl G pdycunl cod (g 090 o3 955 (e lade
357y sl s oo, oy i > ol asily sl s 55
557 5 IS (3lhsb el ol S i Sy Gl slad),
25 8y ©p38 e | 2l 0 1) (S (SselS g 00l s
leis Oldas piline 4l (Restoration) Jog b cll> )l 5500 & )00
ol 59 GBS B pan | (B Sl ed g dalss lodizen 5 pole;
A disles dxlae cdsels b ooe

B bl sbpinaw cads Jud el o a5 s slcbla>
IS el g sl Ll wijls )57 (oo sl S peens (10 05,25 o
s oo claphidl I 518 lais S e 5 kSl diajls piames
9 BT 5 (5K 5 0595 (slaptian (lirabl Sl (13580 (sl ool i
i s s 455 23 0050 sl gals il ol
Slsieas Ll s aF GaSs cbli> wigh g5lussly 5 b sols
& (Special Protection Schemes (SPS)) ol  sble> slaz b
adld g ail go 008 Glagingw Cblis pgo Jud adly )0 Widg 00y S
bl S5 cslim gl o gy g cbilis b laT 5l ool
ol Lulyd it b a5 aiies lag,b glaSd glbedilis ol
Jos 5y w0ad oo D0 piew p olo)lad oll cel 4l jo A
P Lalnh (nload e Gy 5l slas Shes (6580 el 2 5 002
o 8L 0308 s (5, oebs Joki j955e Sl S o 55 1,
Slag b ln ool (st i 5l 0 Shee go3g g 55 (S3lg 2 sk
9o b> wz b S 0955 by zes Soge 4 Sl (Sen (bila>
3 o5 B J bghas | Jols oy SialS sl loasly ags b
et 8 5l slaciond 4 4l (3900 lo 2 Sl Sl (B pan sla )b
Db g oad

Lo Sles agaps Lol ol alisee hYs ax 51 glaSl cblas 5l aolannl
Sl 5l ooliiul 5 (5513 po e Gl 000,08 (laptans 1 (51 20 00
L olojon 4K JUis 2o o Gl o gl 9a (Sas5i 9 08
ColSy 55 § 1oy cdoglar Bl 1 1136 o) yur Sy il (yals
el a5 s glaslaz ) ply 58 e Sl g (5l (a8l e
oy Sblix slag b jloslitul Jo¥o o Fpge jladigh oo St (£BLg 2
Sl Red oo Gpeets @i srolSuys l glasin glacblas

®»
ASR-E-BARQ J//}(
L}

4ol fuad
e

Ol 3Ll S92 (32 mittee (102
VP Ll /Yo jlach/aga Sl ¥



4ol fuad
ele

ALy g LCILS b i
Pl gLl plsl G 95 R385 ©S 2
)3..«5 PR XUV- N 9)_“...&:.

(et leul A (sl 33 (59,85 22585 &S b Jole yase /Al (pen (puaigo Ls 98 9088 50

Psladle o9l )18 )0 aS By Cato 3 9t B2 S9m @) SIS

Lo o (Jlos Gl 50 (59,05 2295 <5 -0

Py g oy lojmg ol by dug o)lgizo» ausle Galizre sloo gt (o 5y gloas, (S L ccul e ilyy 5

L,u_.l,_wl Sl il Gy (S90 quje8 oS b ol il el ;Koo

ez Jlasl ¢

sl L lagSegs sla b 4 gonw sl LS Joows s an ccg s U 5w (s JLid

099 S5 355 o5 Lodgw 8 lse

P el oS0 cnl ele e (ol e i b (295 908 (Jlemd Ll B Gl B (5955 a9 S -8 0, Shee g Laaals
et eteeteete e ettt et et e et e h e a et e a e st e st A e b en s en e e st et e et et et et e st eae et ententeaeseesensententan 1 Gl ool aslol N jjsu_af O—.'.‘ Jols a5 el o

4 oy 4z gs S 0 Sllllas Jyog S9nte
oy 1o diadigr Sy e (g ol cdlw
sloagsb a8l (wiige )l il
5 it Dlalllas 5 aSs Slalllas
Sr¥a 9 S S el slag b ats
A ) Gyster Sl yiw Dlogae
oS 4 (3 el 5 4508 (g 5lmpslie
o e (S 9 3 bl

el Lol ool 5 (6,500
L oS o g0y gaalpas eyl
00 yxd VT Jl j0 OOOY s
L sioilys gt (6l oloaali oo
Pl )l ol 3825 (sl 25 0 ol
6"“'“:“]"4) sk g_;.’.uh"j? » b sl oois
g oty U o8, cla a5 2o
yea> g 6 slwolazel jo cdge slaculaw

ASR-E-BARQ J//
L}

ol 4Ll S Sl g 52 (i o2
¥V Gl /1Yo e/l Yl

V0 JLw 58 DO

Sl s Sl (Sl (95 035
9 QLS )5 (S CrdS o9t
pssS S Sinlas 5 e il
aadly g Syl Sl 6o sl
Srtelp g-b9e (=l L plojen 5l

Loy pials g olal ol ol 8
FoS @8 395 Sty Sl g Lajud
Sl il 5l oolaiwl (b i s wales
e 4t ilwsindga 5 SlibipS
» Gl 5 (8 slaasly ;0o

B0 S g8 ladeli s dn
(sAlatds Glacal 3 il § 33 (5 9 =23
B0 S i St 3 IS 52§
Gayla S8 4l Hehrun yo ol
ooy slagsdge g Laasliyy o 55 5ol
Sb gl o o) Sl oS0
5 eyl gl aolie 5l eslan !l L
GaSid ) e il mese 5 Ols
Syt 9 LSl Garwsi 5 &)y
e sl s ()l slaaal b
B s 3 G e 5 55300 e 9
ol p g bicwlow gl 0 Lo jls
Nl B el S a5 Ol
Sy 4 ilo el

a1 Sty SUl 5 Sl
Ll oS o okl 1) Laalyy (ol



Mo bl 5 aSid Ayl 0y
Gdmlw axli yals ol o v (55lo
650 Slaiore pa g g A
3 S 6t ol i aiibe
ol 6oy it gl
slobail b ablie g asls slasols
Ol 2 0938 5 ctls JLbs an |, slome st
el g oy e Al Ol ialS
VYA aj98 gaSeds olals VWA0 Jlw o
YAVT e Jlo LL o asS sgnanye
Ao VP Jlo L g o, 0oy
SRR EPE SWIIRW A FERRUESCR )
G929 aSmd (So S g sl
S a sl sace Jloss Ll 5
0

JYS-CL ORI SIS P UR 7S BRRUONL Y
Oliml Bpan 5 5 dn (1 diaigo
@i sladds N0 b e LB L
dize) o=l )0 45 390 (5,500 slapladl
eld Gimly 5550 5l s=ST g 05 OS5
oS G5l oy OF A Sy
Ll ol BB b3 & jp0dy (S pae
A sorw D Joud A g by
oy 4 dss gl ioals ey Sses
bl dejoid Jobo (hals dojund an g
Sesliil St Sy bl slaeds
SS9 Ol (DLl o5 sla ygile y5h il 5
ol Gml) S b B e
claasliy oo iete 5l (Ol ciS
ol Gl (5 (595 a8 S 0

S0 ASH Blash ol
E2088 Sy g3 By s—da yuL g
Jbo o (Aladds Gl 3 3 52 G920
S il o pada ;s
Gaaiils, lyse 9 Couul sud
o8 oS i Gl alead 51 lS yidie

¢ Cawl
Al V8 a8l s sl el
O ygmods |y Slads 0o )0 A0 (ylasg e
5 Skosr Gk )l e
Olyrian SlBs VOYY AYY sleailelo
Solaoy 9 oo $m OtaSehl g
Ao 0 el gaS e as, s
wils (5,50 ganzlie 4 Loy e
A ol s o ailisedes il
Gog—a>yf Ojgo dy Sladd wo)d
Jiw sbb blas awlay gog i o anl)l
Ay Al 0o 50 A0 sue 4y VT4 D
AP Sl e sbaas s (S
sl ooy als (S i gl

e 5 00l EalS aio 5 B A aye
S0 A QB i 5 )5a> (aa e
4 loanlb 9,5 SigSI L oo 5y

.d_..u)..vd_@)aa

da Lo b gold (ol 3o aals ()
Gl 438 )8 Oy g (8 (sLANS)
Gl ey ol o pladl oS
GaSe—h gl S VY o glegsl
e el aSd ol e e
Sl 3l eolnl L Salwso
5 305 S il vy )l
Sy9-le 4565 2 5 Jog g alad slagle 2
Syge 9 ol 5l S Do Al o
Sty Sejls 9dge (ml 9 0y
s S L G 6l e
Sl Jlo pocil ud e )
o r2 ogealegl Cou S VO ggene
cmre 9 PR Ol p e e AF0 20l
P PO I PR TR
LQC,S)_...; (Sd—oD 6‘)—.' )_..||94 L;Jf.\jdddb
g LS e 1.0 sae J b
Ll jo$ o

b isels 2als sl pladl ey
LG sgm )5 bas glaalol 5l ooliz
(—igal> Jlacl a0y ols QT 3l eola il
Slyesd 5 S 5 gy Slhes
oolaiwl b ygsST0ls ploxil 1) g 595 (gaSs
G b g p ) b sailalw i
Cles 0ol (g5m,aely (gl L
pladl o9 oo plamil o a5 9,
5 rlolid el 00 ol 45 g, Sy
E5F S8t 50 Do slroyie Gage
4 e (Al (gl b el 5
o )D A5 Sy 093 e (o
Jlw L Bopie 5o VY anges L,
Syle 13 1S e s o

ool awy ol jo pladl o jlo>
o ol 0 b ale gloiodg
Gl lwgle Lid gaSl S lS
S5 ln el Sl 2l
S92 [HaS @ols= 5 Gl e OB
s ol et olwlis bLi 5 oS

oA g asa Gl i als gl
LS da s 3 0 4 5§ 40 &S

o val 438 S Oy 9o
5y o plasil slaplidl I 5
Oloipp by | Bas am 4l
el Jlie Glgieas S e 03,91
o G Ay g Sisg> slagole

A s usige
stlad Glual A Qliesl 3 53 55039 225,95 &S 1l Jols e

£ yo OIS_iia 51 BT (6l PQJA—")L’O »
50y Dygo oY Siplen Loyl a8, g
Sleas el 4 pdlyny JLsiS o cdlao

w205 oy 4 ogllae

§ Oy gaymaly el ao
oyl «\¥+ 0 Jlaw o 000> yla
Gl Lo da d jlaed (af caman ys
Cml gl ) Gt SO (5 Crio
O e Sloas b 4 Gy Sl
D)9 B g ptee L R Al sl
LAYAD Jlw jo bl e 00,00
Gy psliie oS 1 Sloss 5l onlizul
b ol oas iy 23 (g5l VF- 0 38
LSl g amlie 3l oolaiwl g (g5 yaali e L
S5 S a5 s lank ol
Sae 05 ol g e (ol LAzl
2 4S8 Sl oo LSis O aw 51000
s sl a0 090 slagas s S

aleiion 9, 1) Sl ol 4
Jbw o b slaleie ol bl -
parls 4y as agls asls 140
S e ;o gl Sl By pme gl
Jw poasdofe Lolo ,0aiddoday
ol Jls o asls ol ials
odmwy 4z Bo VA &y Jlos oLl > bl
SRS 5 G g o) oeSibe 5 o
Sl a0+ 35S G 53 e
Ol b VF 0 Sllei o ioren
et ;5 S Sdl 50 Cd) e

®»
ASR-E-BARQ J//
L}

ol fad
le

Ol 3Ll S92 (32 mittee (102
VP ) Gl /V Vo jladh/ agh Jlos ¥



4ol fuad
ele

2 ind )Lid glajoud lesl blas 5Ly
5 (6= 5L slwileia) Sgle 25k B
bl aSss ol sloz,b a g
0as plowl glapladl sloas ol cnsg

o o..s_'a:ai Sl ladels ju aa
Ol @ S92 f) 8 OS
S cal oudh (g laih el 3
oIP sl 28 b (Sl glie (50592 5
sloatld Gl s st 9 (=D
sWilgas, slaces gy Jdis cnls,
Tk wile (mlagsb 59,8 slaaass
il g5l 5 iy oo 423,y
S pe (LS by o9t o o
el g (Haen Aol 5 (5o
JoLs )l 8 5 g (S lily) (slao sl
Ll omws 10 )5 g (atd (S o
5 Sl gobie p3 0l s 5 cl
€Sl (S cmieSy slaaaly =
A > piored b ales | > (QWL)
a5 050 G (el 4 sl
A g HSE pllas jf as ol g ax gy a8 ol
4oy dzg g asme S pol> b
945 (§5lmire] Gl s Lo > 28)
ol 5l oo e 0l 5l (6 Syl et
o o2 (8 hlae oje> )
Glodly o aS cowl oud s s
JUESICR ge= i PSS B N - P
Grdug) 9,505, b aSd g5lwaialon
S5l s b GBS 6N s e
5 il 2| el a5l aS
37 SRS 54 5 e dioy oolinl
S0y 9 Slmprenai 50 )5Sl

®»
ASR-E-BARQ J//
L}

ol 4Ll S Sl g 52 (i o2
D V) Slieasls IV o jac/ags Jus

29 u9_lJaA Slens 4..:‘)‘ Lg‘)—’ 5)0‘_" )‘
Ol Lo 5550 VY cplabimg), (myiws
Elas l_: ub..w‘ » «‘53‘[3_.“:9) 8= )_'l.éa»
G Sl 5 aar glaplaislo
aw s 999 Gl 00 Lg}‘d._s‘o‘) k_a._u..\lM
e cmlis slag 39 L 2l 2l 695
i s el a5 5 )5 LT s

B 0318 Fnly Cas s ay Olons

Olg= CduS wgign a8
Ol lied) aaied  (sasad
(bl g CtlaS (iinan 9 et
—=yls da el slasls ;i
Gl A8 jady Oy g

laels )35 ol LSl (Slayjopn b
slopldl 4238 Jlw =20 0 -
@Sy el 485 850 (gaie) |
o3l ool Elyz olSiws 5 YA
Sl oud Bras 1 g035eS slagl
Ol 653 B e pals Ecl oS
CoheS oy Yo il 5 aoys ¥
03,5 bl S slo et 3 (2l
Obiwl bl 50 (gl dali p (yrod g
At anlss |y 2 o a

s EpeS D Al «e Sy 25 b
Yo KVA L ogas glocey gl (s
Voo Baa Lojeion b bl iy o
38 0 g el sl (63,40l oo
S IRVE R NNV B = L1
Lo o Opgot bl (ceges hns
330 oS 2SI (65,0 CaS clo 3L
BKiws FV- ol b 00,5 18 b
b )b pu BV L ileysinil
Sogr (5l 58 cal Wigboe il
Sl Cndg oy sl b yad sl o

yols Jlo jo 00 a5l bl ceas
FS Ay 39z g0 slaaS s (sl o (]
by 9 b Gble ;o 59, T
6)5425)'5) VO b%bﬂw‘ 0l
Sl ey iz 05l0 (g0l (galold
YE 5l S a6 i oS Slasl gl
o) 59, FO 5l 5S4 laling) 109 55,
Obl B S9r gies =S b el
Gawisls) 5l skl s lul >
4._:|)‘ Sleds u_:.ajj 05_7!3 )‘ ule)@_w
bl slagts; s5wte 9 sl g oo
8l g iyl sl 4 Slens
Cols, sae ol e poe Sl
&3,y 059> ;0 &S b 0, Slee | alol>
uj? C&Lﬂ) GDMQQL&J UL 099
o8 sl e Al gl A

Byl aalsl L

A Ll aas L
bl ugag 9ol (S8 is g Gl
99 (b yolead Cum s g 60l idl  gu
Gl 4l g3 Laliwu gy 9 ol (4l
S s Jle Blaal (o Gisee gl
OB (Jlot (bl 3 (595 @239
g Sl 00 j (95 A S
e g S (59,02 olSiws VY-
bl sl e Lls b el
loos 5 Lm0 po,e 4y Cnns

JOBNPRETR SRR NS
il 5 155 gbiws, AFA 4l oy
Ol et 3550 A Lt a8 5)ls 3529
Byl dg g bl o Sleas il 6l



S92 THLE 9 4e)S (Olg s )50
3 o) amog a4 el sl
g oo Sl Haw ol Loel e
wazg b liwl Sl anle cod bl
72 5 g Slis 5 dgs sl
Sl 64.@[3).3 ‘A].&” 63)-“ L’)_:.ali
slisle 3y el 5 (Lol by la>
5o @M J_>|5 Yad . Slasl 64—"[‘.):’
oS s ez 5 Se ez b
9 995 Jlo—4 Lnl e Slay5 00
IR YL Coglsl L (65" (slaasli o 0l

5
5 30 Sl Ol B At (S S
oyar Ghsu &S jLie o> Oy 0
Lch:olfﬁﬁ.i Slas » LS)‘K“%L‘)—“’ 6‘)—.’
s i laghyl codb
b plles | Salidssnd slaels's
Olimebl c LB polidl g slals poals

99 45 lagills g Lac g b 4
Ol @ Sl j9 bl Jla
A O gods a3yl v 929
Ais oLl

3 P Bl bl b 4 A L
bl 9529 5 (bl (b LSl i
G 8=t (SlwasS 5 05 Jleo
S R SRR
A ) 18 ey il g a3 (D
G009 ,8 sloaS b (Ll > (e
sl shol 32 bslas Mol s (L
Sloslss 5oLz jl 6,55l sl
argi olaanbas el nlad)s s |
9 S3bopslie sl p (o> Ol el g 055
3 bl s o A (65100 il 38
By aid)S L

slalsl 5 Laols 357 oLy 5 el
ol jetaie 4y ol S-S o jlesls
Solas 595 5l 6 S 9 OISR,
bl B 525 sl 5,0 ;500 |
eglST Ve Slasl sl 4 ccl
15 bl e LaolS 08 Ly, caSed
Gilwsiadign Cod)l caxwg 45 Jl>
ladin 3o dojls o Laols 35 oLy,
el oYL

eleo @l b (S0 38U 65 5l sl
5 398 Sy Shal e sl ol
o S i ol il mla o

5o il valgs Jloosas |, aSis (gag
Co e (gilwdiodigr fuad s Liwly ol
Gl Sl ey 650 5 L
G ilmwdiadsgn Slaal 5l a S « 65,0l la s
S i sleaol p yo ccul 65,50 5 5L
@Uo)yﬁdjmsﬂ‘c)l.c‘m TN
slodsly po cnl 50 ptans plis
L ot 3 Sas 55Xl O
Gk il sl sas (asli jiels Gua
5o @»3 LchbﬁL.\é‘ 9 (RS dl_mculi).g

Syl 18 8 eiws
Sl oyl )z biul sloslasiul 31 SO
oS Sl 5 nlio glos v azg L
SloolSy s oists mdynans sl
0ds i a5 oais | sladsls 4o (auis g
RCUL IRV PE iy SO U PR v FR] OGN P
Sl o )5 (gl slaojsy 4 azg
;,‘_.5).,9)‘ ool.b_w‘jdi»_w WS o cJ)
6)31';3 9 p_l.c 6&6}4 9 oL&w’ a5l L)")L“—“‘J
baly 3 pladl g mlio b 15 550 LS I
(s il ) (A (glaiore o Jgi S5t

Sl iils ;g Ganwg? Hlgie an
Lol 5w pls €l iils § csio

el a8 i ol (S

®»
ASR-E-BARQ J//
L}

ol fad
ole

Ol 3Ll S92 (32 mittee (102
VEY el VYo ek /g s | §



ol fad
ole

Ol gl g wolelbl (5 5gld g bl )l oluiing Jy ole Gl guac Cuwgs 6048 ) @
Oll ol sgs alellbl (59l g byl olSuiung Jy ole il goac o5k 031 jEa S 008 )
Ol «l g3 «lellbl (6 yglid g bl )l olSuiudg Jy ale il guac < a2l ISy B
Ol (g «lelbl 5 5gld g lblul oluiing fy Sudg J 12 dusgald Lia ulc

Ugino o35ungs”

295 —sele s

9) ey SLOA 9 S yocte So,fadle sty S g pw JAIS S e

odasS

(Earth Station In Motion) ESIM (5 y9Lé (5 5 JS—i > g0 oS yoxio ol (gl g wibcnts (sl g g 3w 31 o0kl (49381 39, Lo
9 (International Telecommunication Union) 1TU.cuwl eolisiw! B ob 10 g 2ls2 slagl g balad lag 095 ;0 a gy g pw o] .09 ,5
ESIM Luwgi Ll Cule) b a5 (5 yabas wud @l yia § 1o bl drugi Jl> 50 oo g (slaiibain &l s (sl y95Y 85 ) 51 (5l
O Cyan5 29.5-30 GHZ 9 19.7-20.2 GHz ESIM 4y 00 0818 plasis| wib WRC 2015 58 .0ub oo oo ool o G ouds o gy Jo 15
9 6PY 95 ) oy 2 § bl A gi 27.5-29.5 GHz 17.7-19.7 GHzas ESIM & suis 0315 plazs| w3l WRC 2019 40 (4T  0gde
SOESIM 31 o0liiaw! jus g JuoSS cdog ylao 35lg0 (39| WRC2023 43 .09 55 sl g 2 yhao clizio (gl yguiaS bwwgi oy J1u5 esllasSlo
o) A ABlg3 sy 2 27.5-29.5 GHZ 9 17.7-19.7 GHZ (oS 53 3l 3 (NON-GEO) FSSSGRT (o el (51059l (5o glino
4 4l plais! owils 18 il plod b (i 3l osliiwl Jlo 53 8 5l (gouaio gla p gy 4 Comwl 00l 4 )5 > 55 Olowsousd
) 203970 suisT b g S5-I 4 bgyjo Sllimdo b y5¥ oS ) 9 Lo ygil ! cui g R4l iledgs (Non-GEO t, GEO) ESIM
B0 9 aoado oo a4 gy (pl 50 0,18 el ilido S gy a1 W omy 2 (2) GBS g wiles 2 iy L (2 53 (g3L 5 v b
TPl yekiio & 438 5 00 Gl 9 o) (SI95e (pgas 0 paito &l 5 (w9 Sl o i1 » ESIM I Jlox|
39 el 00l ylo (S 105 3L ya0 b Jdxi 5l adgl g gs Jb—w dTU slacawis g wludtus (3 ESIM J&1a5 J oS Olol 3l
9 Geoloction ailolw g (o3Ladgsoly chub Hgimilo 9 ialy (Lrolliun| of yod 43 (NCMC ) aSuds STy yg5ilo 9 J 565 35 50 (553U cckols
5 K355 00T ) ESIM (up g s &1 39,5 4y g3 s gl 5 ansl 00 0010 s o ygbos T (g5 lmsooly sl

b (Ao 0392 (nl 50 T ke (L i po Slag,glS Arwgi Wig) (rizmed

Oy o lsale « wdlS )3 3 (gl ylgale cull Wb oy Slo g (ESIM) &S > o jo sy ooy igunls cilals
503 Sl g sy Sl g « Bl (505508 5 Sn]

»

ASR-E-BARQ j//’
L}

Sl 4L o) Sy S0 g 3 0 e (055
VPN el /\V o jlac/agh Jlus



Managing the Interference of Moving Satellite Broadband Services

and the Challenges Ahead

——— & Roghayeh Doost*, Faculty member of Satellite Communication Group, Department of Communication Technology,

IranTelecom Research Center, Tehran, Iran. doost@itrc.ac.ir

——# Roghieh Karimzadeh Baee, Faculty member of Satellite Communication Group, Department of Communication Technology,

Iran Telecom Research Center, Tehran, Iran.rkbaee@itrc.ac.ir

————a Pedram Hajipour,Faculty member of Satellite Communication Group, Department of Communication Technology, Iran

Telecom Research Center, Tehran, Iran.,Hajipour@itrc.ac.ir

———————a Ali Reza Fasunieh Chi, Researcher of Satellite Communication Group, Department of Communication Technology, Iran

Telecom Research Center, Tehran, Iran. fasooniehchi@itrc.ac.ir

*Corresponding Author

Abstract

The growing demand for broadband services for moving devices led to the development of ESIM (Earth Station In
Motion) technology. These services can be used in cars, trains, air and sea ships. The International Telecommuni-
cation Union (ITU) and many regional and national telecommunications regulators are developing standards and
regulations that, when complied with by ESIM, minimize such interference. At WRC2015, the frequency band of
20.2-19.7 GHz and 29.5-30 GHz assigned to ESIM. In addition, at WRC2019, the frequency band was extended to
17.7-19.7 GHz and 27.5-29.5 GHz and the regulatory and interference considerations were raised by various coun-
tries. In WRC2023, these issues will be addressed, as well as the use of ESIM in FSS Non-GEO satellite systems
in the 17.7-19.7 GHz and 27.5-29.5 GHz. Several services were already using part or all of the frequency band al-
located to ESIM (GEO or Non-GEOQ). Service providers, operators, and regulators have largely taken into account
interference and licensing processes over the years. In this research, an brief introduction of ESIM has been given.
After a brief presentation on how the studies and analyzes have been done in order to extract the requirements for
controlling ESIM interference in ITU documents and meetings, the initial scenarios for analysis the interference are
stated. In the following, the technology of Network Control and Monitoring Center (NCMC) along with monitor-
ing stations, monitors of radio-space spectrum, Geoloction system and the challenges of their implementation are
briefly described. Finally, due to the need to provide ESIM service in the near future as well as the development of
related technologies, the challenges in this area were summarized.

Keywords: Earth Station In Motion (ESIM), fixed satellite broadband services, frequency interference, GEO

and Non- GEO satellites, fixed service, mobile service.
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Abstract
Mega Satellite Constellations are the latest achievement of the new space age. This technology, with a large
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number of satellites, at a low orbital altitude, provides the possibility of providing services with high bandwidth,
low delay and competitive with other terrestrial communication platforms. One of the important requirements
in establishing reliable and stable communication in satellite communication is the study of the propagation of
radio waves in different frequency bands in order to extract parameters effective in the efficiency of the satellite
link and creating a suitable model for predicting the effects of factors affecting wave propagation based on
the parameters obtained for different regions. In this paper, in addition to a brief review of the key features of
satellite constellations, as well as a more detailed review of an example of this type of new space technology,
the issue of atmospheric phenomena affecting the propagation of satellite waves at Ku and Ka frequencies has
been investigated. In this study, not only LEO orbit, but also the earth’s GEO various atmospheric phenomena
and their effects on the satellite signal quality are described Also, in accordance with the introduced methods, a
proposed arrangement sample for simultaneous measurement of satellite signal and meteorological parameters
has been presented and operational measurement results have also been presented.

Keywords: Mega Satellite Constellations, Satellite Wave Propagation, Radio Wave Propagation Model, Ku, Ka
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Microgrids Resilience: Challenges, Metrics, and Improvement Methods
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Abstract

Recently, the ever-increasing occurrence rate of high-impact rare (HR) natural events has attracted the attention
of researchers to the effects of such incidents on power systems. Examination of available data shows that HR
events have the potential to shut down a significant part of the power system and disrupt the routine life of
customers. To analyze the power system behavior in the face of HR events, researchers introduced the concept
of power system resiliency. Reviewing HR event types threatening Microgrids, the effects of these incidents
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are investigated. Then, the basic concepts and elements of resilience are discussed. Presenting a state-of-the-art
review of the literature, resilience-assessment metrics are discussed and compared. Finally, resilience-improving
measures for Microgrids are described. Conclusive remarks are given as well.

Keywords: Microgrid, extreme weather events, resilience, resilience metrics, resilience improvement measures.
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Abstract

Due to its important advantages over other forms of energy, the electrical energy is nowadays expected to keep
on being the most frequently used form of consumed energy. Proper management and development of the
generation, transmission and distribution systems carries significant value with respect to efficiency improvement,
loss reduction, power quality and enhancement of the country infrastructure. Standardization is a focus of
interest in many scientific and engineering fields. The severe competition among industries and globalization
of the economy encouraged many producers around the world to approach quality production conforming to
the standards. Without production line standardization, any producer will fail to achieve valuable success. It
may even fail in maintaining its present statute causing income declines on a daily basis, losing competition
capabilities and eventually becoming bankrupt if it does not initiate research on standardization in the current
situation of the borderless world of business. Standardization in the field of electrical systems for generation,
transmission and distribution in the fields of design, manufacturing, test, provision, construction, installation
and commissioning of electrical equipment improves performance and is a key to proper privatization with
the purpose of maintaining and continually improving the power grid as an important national infrastructure.
Therefore, to review the relevant international standards, and to compare them with national standards and
regulations, will be useful in this regard. In this article besides categorization of standards in generation,

transmission and distribution in the power grid, important international standards are surveyed.

Keywords: Electrical transmission and distribution system, international standards, electrical industry
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Stusy of R Peak Extraction Methods in ECG Signal

———a Mohsen Abbasi-Jannatabad*, Assistant Professor of the Department of Electrical Engineering, Khorasan Institute of Higher
Education, Mashhad, Iran, abbasi@khorasan.ac.ir

Parisa Teymouri Barabadi,Khorasan Institute of Higher Education, Mashhad, Iran, p.teymori2010@gmail.com
“Corresponding Author

Abstract

The electrocardiogram (ECG) signal shows the electrical activity of the heart, which includes three P, QRS and T
waves. The detection of R peaks and, as a result, QRS complexes, is very important in the ECG signal and provides
information about the heart rate and possible abnormalities, thus helping to diagnose heart diseases. In this article,
different R peak extraction methods have been investigated. These methods include PT algorithm, GR algorithm,
UNSW algorithm, Tiger Energy Operator (TEO) algorithm, signal structural analysis algorithm, Hilbert transform,
wavelet transform, adaptive filters, evolutionary algorithms and neural networks. Also, the performance of these
methods has been evaluated based on the criteria of sensitivity, positive prediction, accuracy and detection error
rate, which among the mentioned methods, TEO algorithm, Hilbert transform and convolutional neural network
(CNN) have a lower detection error rate.

Keywords: R peak, wavelet transform, Hilbert transform, ECG signal, neural network.
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Abstract

Quantum computing is a new method of information processing based on the concepts of quantum mechanics
which leads to strange and powerful events in the field of quantum. Each unitary matrix represents a quantum
gate. Synthesis of quantum circuits refers to the process of converting a quantum gate into a series of basic gates
implementable in quantum technologies and is divided into two general categories, namely decomposition and
composition-based. In the first category, quantum circuits are synthesized by using matrix decomposition methods
and in the second category, they are synthesized by using matrix multiplication of gates. This study deals with the
first category, which uses mathematical algorithms to achieve the final characteristic of a quantum circuit.

Keywords: Mathematical approaches, Synthesis of quantum circuits, Quantum computing, Fault-tolerant synthesis
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