i Jloslal by b ab @T@s&ab’ggkg S Mol Soue (S ldne
b al <o

"o 2hd dosl el ¥ ol 9l Slowk puo

Q\ﬂhﬁjﬁtL@}\.ﬂ‘:UTe@Jb‘ﬁ}iA:-Uu;‘....ij%:w;gTle;Q@bef‘gTw&Pejf—\

+41$4:44VAF : -k Mohsen.solb@gmail.com

Ol b o ¢ ool 33T otils ¢ 2 o domly ¢ S gy (sloojlu 5 T pwdign byl ulid S-Y
VE e RIYY L s VE /Y 3L 53 sB

ouuS>

b S S8 g 5lee 12 b g W dya (Al g bLI 1 (6,158 2 55 Cgrw joline 2 Wb 4ilhdg) (g9 2 jlw g C L

b i 25,8 o0 518 (M S 2 05m0 5 loniune 45 Sy e (51 05l i lus ol samsl g ! (5 o
B W1l § Cmd o Shtols SlSo 1 oS Jgaol (Slhao 52 1500 Lol o g W 300 (50,1 Candybo iy 0 32 40
b al Ogelm gl pSIe (edd D9 (w2 05l (55l0k (S9) 2 58 (hane Jilue U cslojlw (w0 2
o2 g3 ol e sl andllas il 3 Aia 3 AL 5l g, 51 (S -Coms ylinebl BB oty 0225 dowi Lasly,
Jgmnol8 1331 0 3 51 03Ul Ly j9kiio (ol s sl B 8135 15 s Ay (9002 Gl g2 (S22 e (G5 e & (Bl
i 03ll Jy sy Blybl 55 (oW (b 2 (S9N (et (512 3,13 1) (gamaw © 90 4 By (3,5 Jse CaliB &S
cowlis Cilha 6 jlwvdund gl .8 )5 plul 5 s 3l Bl,b1 13 b ya (5ol anlllas ¢ 3310 55  BrimwCons yglite &

3413 415 o b 90l U sw i 33 (G 5lwdms Joo YU CublE JSbles oS wily 23y i U 1,

pumol§ )58 1040 sl (y90lr b2 )3 et b e lioflgunls

©O9es sl a3 el 88l 5 (g350s sl wild)S
o u.a_el Lng :b‘.))f 9 0 Ls'i“““““j LSL‘" Jnl.c
Shafai Bajestan ) ses o g, b dnigg
D dn dw gl a3 6,8 et al., 2018
bl oszmn ool (Sgpie o ojl b
e o9y &)ls b1y ol addllae o o)1 oy
Cgo i sdm dw b 3 ol 2 g5 adlllas 5l
3 il Lol cal pdy Sl (o380 b (S0 5
pie i Lo g 03 dbjay g 5 g Ygans
oo (385 (sllil (g pid ()53 b (g o
Ol b (sl 4 95l Dlos s (5300 4

2 S Ol lgn & (Syee ) S (e 9.

doddo

2 grew yshaio 4 b aldsg) g9y o 5 ol
9 e slp g booauie ials 5 bls)l )l 85
Ob oy 3 lesiitens & (Sgyn (sl ol
wor 2 4L RS 8pS (el o sl
Slise 2 By Ll Jelos g o ojl (sl b o
Ll g Comd pue Slials Sl p S Jool
238 e Jlaw 136 gl ojl gy 2 0gMe
Safaei et al., ) s¢5 _wyp ojlo 5)lub o)
s 3 gilo siilo s 4l psn ale ol (2015
2ok o 2sd (o w9 035 Jos Gl
ool cel g ond by Saasl Jbs 4l ygelyw


mailto:Mohsen.solb@gmai.com

Solimani Babarsad et al.,) (2016
Stundel (i 9 Ol g op 4 (2021
ey adllas ol o il ol sl 4l selym
I SB caglie Gl g (Sttd] oo talS
b e o oyl i odlitel LluSssh) loxio
Oy s Ko ol (895 2 9485 8 Jy 4l 50
DS ke &S b ol Byl s 05 e
bl o pd g 4 JlsSS 55 sl o pls i
s (Sl Gos Slao alS 5o w3l o
a(Imamzadehei et al., 2016) ..sb jge
@ ol car Jlie 0 al elile b o)y
Geis cpl 0 28y (Sl Gos ialS jslato
2 abgS 35 sloph clize o Jsb L b 4l
Obor UByme 3 Cund (ol )2 4565 35 9 CundVly
Gy bousgh Gy (g dw Jdgy 9 <85 18
3y olis adllas ol ases i cuily p ADV s
Slgi o Cawd ol 0 oad 28 wtlod b 4l &S
ol lie amd JialS ) (Sl Ges Sl
OF dgd> aals b b old > Sl Goe Sl
K5 o b aS o LS aallas oyl .l 039y Aoy
Bob b ) Gy jloslinl g ol (oo by (i
A ool e 4y > SIS ol > L g
Vaghefi and Meraji, ) .cwls  Suiol sos
9y 2 Mad i slo aly 586 ) 42019
bk cla b adlbae opl 3 .cdbby  Siwiol ol
Glil 4 bl 4 cons il sla 4gl5 5 ylad g
b S )5 allojl )y 350 lieo (sl 0
o b asgly (iul38l L as ol lis b iole 3l pols
o s 5 (Sl Bos Shis 5l s 4 OLL &
i ey S5 QRIS L s )3 5 09 (o sialS
Hassanzadeh et al. .45 o 034381  Siunits]
Sl g by oS (a4 oy 4 (2018)
o ol oS & bl sy b ool

\\‘nuf/.t"_./@éwu’; 4 /C“‘;
sySaly 55,8 Slobis o 4|y eVl eS s
oo oS Wil o yiad )3 5 SYolee ol s o5k,
205 gildae ably S @ ) Gljx kalyd ly
Cd L (g gl ()5 Bl (2l il 4
G 2959 sl ooy s Kl g sy dgg YU
g gl lulpd s o5 (Shee )3 ) 292 (Solw
o diaimn b g Jloss Lan (Supd Jae > (g0
4,5 g (Sidal (1220 3 0 300 sl ly 0Ly
sl W o (pon 4 g )b 18 Lud cla
098 bl (Sdgyan il e e 3L
Solimani Babarsad and ) cul 43,5 <40
Sy 2 b W ol 5l oae (Safael, 2021
G35 B ok (s g 0392 Bolane (b2 (o8] s
dwy Blis @ ol bl s a5 S gla aily S
wile (Solimani Babarsad et al., 2021)
g sl aly jlodlital da 4y il by ks
b al ol ()5 ) cuwd (VA7 (Ladl)
3,80 sl 4L Las (Akhlaghi et al., 2020)
vy Boriee S oyl okl da 4l 0g)S 4
5l 59 S (Abousaeidi et al., 2018)
Bl b gy Caoglie Gialjal g9y 2 50 by
S Cul o3gy jlgil yi 55y J1 2P sle Gl
SLbl 3 0 )y jodlatel & Glgiee om cnl
35 ol hlSSgy 5 b 5 bboal
J58l 0y (Imamzadehei et al., 2016)
oodige alisee gla a3l )3 o3litul bl JgunolS
Wlyes @l Sl @ Ylaw Sl ales |
sy onl g atdld ]y g S5 ¢ ond (S prine
Sl dd sl Jgunols 1380 p 5 5l Sl 5o 5
2 Red b sbal el by i aw X
2ok i )13, 9 a8 elatul 5B ST s
390 (3al3) s3g0e 4l Lulpd L) b by cnl Sk
Imamzadehei et al., ) .oob 5 awlis



5 0003 &) (St Gos yShis 3 alS o iy
Shahsavari ) g e 4wlS sy A ] oo

» s e wb b ey p 4 (€t al., 2018
bogle 4l Budod opl o by (St ol
$9) » 9 anbo 38 4 Cund 430 YO 9VAN e al;
245 30 o 5 )5 5l el
Codpdy Caw 4l 0 g VY 9 £ D0 0 dw
by Bl 4 el e o0 45 39 o] 5 S
sliol 5l jSass ale copw > (St Ges
2Bl e ax 0 VD welj 4 baye @l S
ot Ol abwl e I YL gl ce g
o 40 YO il b oojlw 4 bayye bl > Sles
B oy 4 3 oS > (W) oplb il
CawdVWl )3 G yitame 085 b ) o o (6,5,
2Bilefl @90 a1y Gl kb, g il b
Sy oolail dy50 sla ol 3 See S oo
by bl &g b (Std] Gas Sl SlalS
GaiS 50 il (oo by (69Ul odind i g
e Sl 8IS Gpten o 35 S
)5 adllan 5,90 (gl sl (gl Al ol  SKiuni]
S 35 o3y 4553 (63, Shet (i 05 5
oaals |y Sudsl 3os Sl ao d FO U cuwl (018
ol & s 22l g (s3latdl Lailgs Jlas 5l g 03>
2 ojlw opl bl o gdaxie sblie sy d sl
ol yrogde o)l bles 5 Slas il (g5l Cuand
ol o o S 8y 40 bty o
205 o s b 15l 0 s i )8 1 5
oo b B Gl odd (il cnl 5> 950l ]
Slocwd b jlad glaasl SLbl by goue
o e by ¢S o lannlie il
o S Sl g (Staitsl o (il e

2,8 plosl La a0l ol Gl Ll

Wnufz.t"_./u’gwu”:; & e

Stnda] liee 3 1y Gl G185 (o5 15 5 )5
ol sin dw o8l Baiod (pl 5 WS (o0 5L
s g i 3y ol Hl8) i cald st 4,
2 ok N i dw culby gl 85 )18
(6 dlasd ol Su5d Jde s K55 abaii )Y
A Gl SaweST G i oy lawg sy
abys JSis blpd yg S 4 adllbe ol e
igagesy Ol > ol 80 5 Jy 4l SLbl )5 o
Chiew and Melville .8 o oljus S
b pials caa )aly )y 4 (1987)
oS i ) 5 by sl al Sl e abys
b s am 3a55 ol jd by (Siaiol e
D9 Jlate by oyl )3 5L ola (Sabil dlews
e sl oyl g5 dw o Gilejl plnl (4
oS ol L b o lejl s . ool Latis
Jolh 5 aly (oe 2o Ve JhB L ols SIS L
h omels Sl plyi (oo by yoye Jolee S35k
Ol ol 3 050 sy (Sl ol g Gas
o 9 0 ¥O Jolre St Gos yiSls ials
20 ¥ e 4 (Stwt] ¢ Al 2o alS
allae 4 Rahimi et al. (2017) .wi Jolbs
by ol wlsil 4l el aadl Gl 565
o9l by Ji8y (3l ST sl Bais wl 5
A odlil (59, by Cls 5l (sl algzal by 4l
Sdn A p0 Y (Slhe (S5 by cnll g
Cagy JB 9oy 4 (ol Ju o S JSiis
del g olaay a8 b Sl b iolejl als Loy
daly Ol jgn) s el U9 (ol aeh)S
»b Shahsavari et al. (2018) _Lsl .ol
Gos Sl il o ]y le aly (g0 SIS
onl 4 b I3 Llod g e 500 (St
FO) 5l argl; IS sloul b oS sy lis b iole]

b lad 2o ¥ Jolee jlad & (58] &) Cond 42y



Slo (29,5 gl (gl 4l o515 gle  Ja
ol Bl (295 sl 03y o g o g Jae
o e Mt s JglS 3o 3liz | 35
S 9 )1 i Hb cud b Bl s (bMie g
bl pgls 3 a8 b b wl oS
Olasuio 5 sy mjg 5 Cul 0dd (Gloand
dy90 Colate ik b L) cuds ab Slybl o oL

(85 Al )3 (g

AEilejl e clasuie

Fob cad ab g 2 (b ilwans sl
oBiulosl 5 (WAD) (s)panles alliolesl Jao
15 ool yidgd dnly Sl Sl Cgwy Sgydun

33,5 oo oanlin YASF S5 3 o] Sisleds g5 45

\\‘nuf{f_g@éwu’g 4 /C“‘;

b s, g ol

P9y 3l @St Yol o gl JpuelS I3 o
)l g 3Ll plosl (gly g S oo o3litwl 3game L]l
o 908y Gl i3l ey 4 il b (25
dend g (SHiae p2l aiod ol (i )l 05l
Gl ool 4 ol w6% wil e gl Wby sl
lags sl iy g (3lasd T 51 oy 487 (Sdgpam
JHe ln 69959 sl 03> (lsins N5d (o ] Pl
Joboede Jao g 25d (o aB)S a5 > (oae
Soin |y oMol Jlw S oSl &Yoo
Slasie Jols GleMbl pl oS sad o &Iyl g5
4 pl Jolpe aoMo jolay .l (b2 e (S0 38
ool g i iy a5 e olas 3T Lol e plS
e (s p (Bos) Syeg) 9 Syt Ol
sl &by (gjlo and (41 ey dlul 5 S5 0298

@l Cpmlas 561 A Jgunsls 133l o35 51 oolizl |

I Comsol



wndfz.t"_.,u’guuf‘:; & o

O\.w P')'
Ll Az yo AU

A\E | N
S

6'@)',{_0 \
e 3 )
\ P
M - - e
L
O
db db db db ‘Al

Eislesl pold Sl )b - S

5 sosBlo 0yl Gialojl y edlizl 3)00 (slaaly
0391 o gBlo Vo 3945 53 o 5l a4y 93 3950 alold
bl 5l gpte ) alols 3 gl 4l oiores ol
Slasuin ):Lw Sl ol o0y )1).9 B  yaw

ol Vo oy shls Gilejl 3,50 (slaeds pold
2 ptalel Al o 2030 Jobo g o Lo 7+ ¢l
I odedey 9 JUB lawg 3 g0 ¥ oedgie S
b .l 48,5 sl e Sl VY Celbus b cligu,
otalol cnl o e3litl 3,90 g (saiails Sike

ki (d50=0.63 MM) b o ol /5T

Slasein Jgaz =) oo

Sl ax0) Les Sas 5l by Gee 2 A=) 20 b 4l alols pb
3gi) o0e ;
Y 59,3 O (cm) ol
Y. YYAOYNE  <IYA)N V470 Y. M20



w..uf/'t“_.,n’gyuf’:’ & o

Jowe il

N o)l 1y ol adg cubl Jlile s oS (i i

O3l 2 Ol (S8 5 sanghe sled b 4B S
ol 045 00l s Y-F ISS 0 jlwad 4l

Cihe a6 Sl qgilwand (glyp G ol
b B gy cpiomen S edlaiwl i)
SOt b cwd al el ileans

St b galym j0 o (Fopid g sae - S

O YL cdd Slubre &S Lad iSH05 )
Mley 9> b e 098 Je gl
¥STL cw,s L SolidWorks 4 AutoCAD
5 jly bolad 5l jslaie pl sl 5 A8 4856 &
LB)5 Sygo GigR 3 S92 90 (Nidal Boe Jdgp
Gmdw slod b odlaiwl (VWWAD) (¢ )ganles lawg

Do g0 0nlie VA=Y IS 50 0 Jdo b g0l pm

4 Stereolithographic

Visshate G ST 55816 93 I Jounols” 138l 5 )
S e Yasluwnn (sl Jsho Jsb s 51>
i Jol S 508 e eslizul il 4S5
el G Sl el ©ilie o5 (gplain s Sl
Seb gy By dly e Slep sk
5681 yimen WL YUY o (oone WL Sl
Sl dlues lasle Jobo Cons jiShe dn pgd
dde & Hlade ¢ opl s ya L VYO 5l eSS (goue

2 Maximum aspect ratios
3 Maximum adjacent cell size ratio



w..uf/'t“_.,,n’gyuf’:’ & o

S ol Gy al s Gaman Jae -Y S

—pob OWolee I S S ojlul SYoleo

bl o g Lailgy 51 ,l58le 5 50 o ool clasie

Tt g WA YV AR+ w
4,2 - $Ayv == 2 Gty -
bx—RSOR (u—u, — 5us)
PVF
(¥)
v
a—+—( Ud o+ v Ay R—+
Ayuv op
I e N
R
6vs) (v)
";”: (A X +vARY
ow __13_10 B _RSOR
AZ 92 - 0z +GZ +fz bZ oVr
(W -wy-
Swg) (%)

» Ji ok (GX, Gy, Gz) Ly, ol ,» o«

L">)J slols (fX’ fy! fZ) 9 (X,y,z) ULP
e 5 gy slacal (bX, by, b7) sl

Sl & Yoleo
‘_;..wy.» adlxo l.: £ > L;Lo.; adlxo

dp . 0 P P
L+= +R— +—

(pwA Pubx — Rpir + Rsor

(%)

@ 5L e cuws Hlie (VF) ablae ol o oS
iy 4 (UVW) Jhw pogase pr P by
& (Ag, Ay1 A;) (XY,2) sy » cop
slisly )3 byl (aw oS polis i
5] Clate pasw 4 bepe § 9 R (X,Y,2)
9 ) plp R ((datns) (35,8 claises 5 4S5 gk
RSOR , 3> bl RDIF cceul oo iy &
3909 5 Jlsie (glalame 4 bgsye 3 g dede b
slagle; g polie b Slwlxe e 4 466 Jlw

Jbw g9 93 b Plue Sle 4 b g w0ld o
Al oo

C5)> o)“.b‘l Yo leo



I3 oolaiwl 5yse elesl dble clacle
25 o0

2 2 B
% (pk) + o (pku;) =

] ok
a—xj [(akueff) a—xl] + Gk + Gb -
pe—Y, +5;

(%)

(¥=1a)

2 2
o (pe) + o (pew;) =

3} 3}
6_xj [(ae.ueff) i] + Cle%(Gk +

i

C3:Gp) (v)

£2
_Cz.sp ? - Rs + Se
(A)

Jao 3 sg29e Ll sl g, 5| RNG Ja
ol colps oS ©gls ! b oS o odliznl K — €
gl (5 Ghg) 4 S K — € Juo 3 39250

(IYAY 0dlj pal8) Wgus oo

Stul Jido s g9y 2 S e o 2l gl
woo Sl Lials S s ailial o5 3 b al Glbl
@aumdélpbdgw))f&lps)awi&s
alod lp 5l odmline dopd YA Clls oy gy o
s dsled (09 yigg i) Ll &S oy VF slie
aclod 9y il o b OIS @8 ials
Gos parSle ol Cops GBI (e 5 55)
2 b oy pdaue atled & G Ml
Sl Gos 9,8 230 Gl L bl ples

DS I ilsél

Wnufz.t"_./u’gwu”:; & o

GuF 4 by culy o BT Ojle 5 Jodbuie
odin adlge b odgpge Jlasl gide o ) e
il Laseto

by e dbles
Ve S-+ V.(AUF) = 0
t
(&)

1 ol colue Cund bawgie (A) dal, ol 3 oS
“"Le&> P ey h“’?‘“" (U) ‘(X,y,Z) ULQ?
(Vo+) o g0l 8" Jlw s @ (F)d(X,Y,2)
ks b Y b plp (F) Jlw cond 6 31051
by e Jsho (sl JulS Jadl onind
ol Sy pas Sl il + byl STy ple

k — € (RNG) Ju

» Sy S ) e 4 RNGo Jw
Joy sy & sl sl o 158 clo plio
odd 0313 Ly yiuS S giaol 419l Y olre dazee (5l
a5 cad k—& bl Jrw el
s g o (Sl S e dlows
claelie LS old dwlxe Suasl sy
Jre gl @l 3L, 3 S RNG iy,
S yie &S el K — € Jao 4 and  Sias]
d‘)) "y 394.» < (J?J‘“‘“" SYolxo )‘ W) CMJ.o‘ leB
Sl G 31 8 Ol (sl oliin el

5 Re-Normalization Group



1.2

" /

w..u(z't“_.,,fgyuf‘f’ g“,»t}‘*‘;

a0 AD WL"“L’

0.4

0.3

=
€06 Z 02
= / =
04 / 0.1
02 /
0 e/ 0 t—i——]
0 0.2 0.4 0.6 0.8 1 12 0 0.2 0.4 06 0.8 1 1.2
Vive Vive
Sloplyaclos b az 0 AD 4l Sowcin] Goe s ilie aclos b azx 0 AD by Sowcin] Gos Cooid
1.2
1 &
08 /
= /
= 0.6
= /
04 /
02 /
0 4
0 0z 0.4 0.6 0.8 1 1.2
Vive

s ailes L az 3 AD &yl (Sl Gos o

Vel bal

0.8
0.6 ?
=]
% 04
=
0.2
o *~—
0 0.2 04 0.6 0.8 1
Vive

b A.él.ool.gé_?)oV‘ 4.3‘[.: g Td& "

1.2
4
1
[Ik:3 //
S 06
z /
04
0.2 {/\/
0
0 02 04 0.6 0.8 1
ViVe
0,5 atleo bas o Ve wl Siwciol Gos

1.4

1.2

o 08

Z
= 0.6

04
02

0 02

04

0.6
Vive

0.8 1 12

) b (] (§o& S




4 B )logal 1 g0l 45 3l (g 5 |y (St

Ol 2 ol 0SS > JouwalS l3Ble Y
ol pamnlio ol glyld )b s L

ab cdb Gy zep Jelse niere SV
Py (S 2l Gos il cud ioli8l g sl e
R N

oo A Tsir s ot

Spiose St oe il ity UIUC

Silwdnd > (pwlie bl Jounls I3l

Dy s 4l yeelym > by
3kl K — € (ladslee 93 obW Jso ¢ y2-Y
Ll b iloans 1 polie mls RNG

&L

Abousaeidi, Z.,Qaderi, K.,EBRAHIMPOUR, M. and AHMADI, M. (2018). Laboratory
investigation of the effect of debris accumulation on the local scour at bridge pier and abutment.

Akhlaghi, E.,Babarsad, M.S.,Derikvand, E. and Abedini, M. (2020). Assessment the effects of
different parameters to rate scour around single piers and pile groups: a review. Archives of
Computational Methods in Engineering 27, 183-197

Chiew, Y.-M. and Melville, B.W. (1987). Local scour around bridge piers. Journal of hydraulic
research 25, 15-26

Hassanzadeh, H.,Bajestan, M.S. and Paydar, G.R. (2018). Performance evaluation of
correction coefficients to optimize sediment rating curves on the basis of the Karkheh dam
reservoir hydrography, west Iran. Arabian Journal of Geosciences 11, 595

Imamzadehei, A.N.,Heidarpour, M.,Imamzadehei, M.N.,Ghorbani, B. and Haghiabi, A.
(2016). Control of the local scouring around the cylindrical bridge pier using armed soil by
geotextile. International Journal of Geosynthetics and Ground Engineering 2, 5

Rahimi, e.,gaderi, k.,rahimpour, m. and ahmadi, m. (2017). Experimental study on effect of
debris accumulation on bridge pier scour.

Safaei, A.,Choramin, M.,Khajavi, S.,Parmoon, A.A. and Arezoo, A.A. (2015). Analyzing the
affective parameters on the amount of bridge scour in the vicinity of the rough collar in
laboratory model. WALIA journal, 17-21.

Shafai Bajestan, M.S.,Hassanzadeh, H. and Paydar, G.R. (2018). Performance evaluation of
correction coefficients to optimize sediment rating curves on the basis of the Karkheh dam
reservoir hydrography, west Iran. Arabian Journal of Geosciences 11, 595. (In Persian).

Shahsavari, h.,moradi, s. and khodashenas, s. (2018). Influence of Semicircular Collar
Diameter and Its Alignment on Scour Depth and Flow Pattern around Bridge Abutment.



\f~.uQL“_,,Tgwﬁ & o

Solimani Babarsad, M.,Hojatkhah, A.,Safaei, A. and Aghamajidi, R. (2021). Laboratory
investigation of deflector structure effect on bridge pier scouring. Irrigation Sciences and
Engineering 43, 91-104

Solimani Babarsad, M. and Safaei, A. (2021). Experimental study of scour around pier with
inclined head. Water Resources Engineering 14, 53-72

Solimani Babarsad, M.,Safaei, A. and Aghamajidi, R. (2021). Laboratory Study of Cable and
Sill Protection on Scouring Pattern Around the Bridge Pier. Iranian Journal of Soil and Water
Research 52, 523-538

Vaghefi, M. and Meraji, S. (2019). The effect of 20% reduction in overlapping length of the
upstream submerged vanes of bridge pier on bed topography in sharp 180 degree bend.

Flow pattern numerical simulation and bridge pier reduction scouring hole
with changing in pier shape

Abstract

Construction on rivers is inevitable to communicate and reduce costs quickly or to control
and control the floods. However, the construction of hydraulic structures that are directly
exposed to flood currents is not possible only by relying on the assessment of the capacity of
structures and their analysis solely on the basis of the principles governing the solid mechanics
and should be in addition to the structural examination, the impact of issues. The environment
is also examined on structural stability. Estimation of maximum flow around the bridge base
with semi-experimental relationships is not a reliable method. One of the methods for
recognizing the erosion process is the flow of the flow structure. In this research, the three-
dimensional simulation of the inclined pier face is discussed. For this purpose, the compass
software with a three-dimensional flow model was used to simulate the turbulent flow pattern
around the bridge base. To verifying the software, the study pattern was performed around the
steep base. The simulation results have a good match with actual results, representing the
simulation model's high capability in predicting the inclined pier face.

Keywords: pier, inclined pier, scouring, comsol
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