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Hydraulic Analysis Using a Two-Dimensional Model( 1) : Bridge
Backwater Analysis
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Abstract This study has analyzed the backwater effect by the bridge pier on the basis of the result on hydraulic
characteristics with pier shapes in study(I), using a two-dimensional model(RMA-2) and an one-dimensional
model(HEC-RAS). The pier shapes are classified into total six types such as square, rhombus, octagon, oval, round,
and no-piers. The result of the backwater effect analysis showed that the backwater length is about 150 and 50m from
HEC-RAS and RMA-2, respectively for all pier types. Although it is difficult to directly compare between results
from the two models, the oval shape pier has shown similar results to the no-pier situation before the bridge
construction in hydraulic characteristics. This analysis can help to select pier types in the new bridge construction
for the future.
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Fig. 1. Backwater Conditions

o 7

AR WL R el FelPaEe] 9%
b,

©

Wb 3L

al
S|

A

3

]

[e)
2

[e)

xr
]

i

P A2, v

°

| HEC-RASE.& ¥} 2%}

3
=

toach whEkA

oA £3

=
-

sjo] grom, wte] WA 2 9|

——
o

xr
i

o

i

(e}
A&

-

]

s
=3

FATh HEEH RMA-2R3

°

ol 24

0

+E olg

2
T

15k

il

[e)
2

=
~

11
0

gl

A 3ol A 2]

ol AelE S48t

I 1A 2} v s
t}, H}EA 0 Z HEC-RASEE T RMA-2EE 9] 59

1430l ol ALgA7}

3]

2ol uf

J.
S
1o

gl

Holn] 543

B

[¢)

T
2% 8.59%km¢l A

[e)

T

3.1 Cf
19.31km2,

o
i

EEOER!

o

AL 5 AT WA ol

=

=

h

o

)

=
T

&

A7 i As7E A5l v

ERARA T

el

e

5717



A7) &5k =2 A A6l A8Z, 2015

FRFAHOZEE 140m Gojzl F7hol] A= o] w229 et Wb AT 7584 w7t
. Fig. °] HEC-RASEH ] 75 ¢ uwxg o i 5 ARtgo=zs Jg11s
gduz dis JeERldth Fig. 3% 9XxHe]  w, HEC-RASRE P S o] &8k vl9] J3+
RMA-2E% 3 9415 el A, g, 2748 wztgded o A

o] ujj=9] éﬁﬂ o UrE}kk

1o ¥ rr

o
3!
(1=}

\S]
rlo
i)
==l
rzt'

=
¥
o
of
o ¥
—
~
=)
>
[o3
S
N
rlr
mlO _1
e
i

RMA-2E&S& o]&38 9] J17F £ of
HEo] Atk o] o]f= RMA-2E 9] 74 el
Ao M FE]EAdo] BAEE Aol obd EAstaa}

Fig. 2. River Cross-Section of the Bridge in HEC-RAS = A Ao M2 FElEA ATE HoFEy] ujio|
HEC-RAS %% ] Zzle} A4 52l A3} vl o)) &

Vl%“ NL ot Ol ok e d o) 1AL e] Al g o] 48

\ Installing ;}'\"\, o 7 HEC-RAS % RMA-2RH9| A7E AFHoz
\& 5 9lvk Wb v AnE Table 17} 2ol

D UrEhH ITh RMA-2Z o] &dka] wj59) dgrrhe 2
N NG A2 Fig 49 2o] UEgion] BE w7l 3

L
Ao A w7z AXAAEE 7|Fez o 50me WSy

7H& B.3ITh HEC-RASS) vl 016@7%}5 Ao gk
A7E B olgfdh olf HEC-RASS] 4% 14¢)
grrgor nael wo| Ayee 5 %qu mE

oA FUsHA AFE™, RMA22F 9] 7 2244 3

Installing
Bridges

o/ MEgoz Y 5871 1elzt §7] wjiel] Al
A2l Aol Hol= AoR wekdnt EE, [7]9] A%
$200] 9% W59 F4FE BASACH, 1004 W
T4Ed o 13em AZTMA SV A4S
Fig. 3. Analysis sections in RMA-2 olo ujg} B Ao M= v wzto| A 3ecmel 9 A

T
- - . >0 FalAo] Anlgl ¥
3.2 1, 28H2 BES 018 wiag gy o WA i dadEn

with 90 degree angle
with 30 degree angle
th 2:1 length to width

Water Suface(EL.m)
1

ul
The right bank
T T

a0 %0 1000

Me o oM
Bl 12 oft off X
o
4 oo
o2k,
ol
X
£
e
£
Rl
oflt
X
lo
Y o
i)
L
=
=

0 00 o
Distance(m)

=3

] Fig. 4. Comparison of Backwater Effect Lengths with
skt Pier Shapes

L
o
N

5718



2R 2L 087 SN : W SHAY
4 AE AgA9 A3 vl ojzlgol Ak wekd vk el
o] AR AEE o83kl HEC-RAS 3 RMA-2
2 AFoA= A5 1)e] HEC-RAS ¥ RMA-2R3 239 AiE v|uEA Fgon A4y nE w7zt
o S o wRel YT % 5—46}%. Hagol A w7k AAARE 7|FOE o Some] W]
gl D SAA A, RS, #AE W 7718 B9ITh HEC-RASO] 9 149 m¥ow 9
213D W A of 200me], BHIE H AR B¢ o 7o RE HoA 5YUsHA AAFE R, RMA-2RE <]
150me] w9 G rRre s Ueistty wzd AAAY A9 a9 R o R e 3214 w87} H7)
oA 0.03m Fsstslon, S EeR HA FHAATE wie] Aol 9] AolE Mol Aow ek
ZolAle A Feleigitt o]#fdk 3= Momentum 23140 A7 HEC-RAS 2 RMA-253S o] &8
WARPATE Aol ol WARPAGT A5 o5y RAAR F 2N FUBAE A4
= ujEe] Gl AoAE s & UMTE B 2 v)4d AFE ngoy wige A BAA A
% RMA-2239) 79 438 Aol B2 Fe5H]  o)s A2 ngth oleld olfi= Y] L4AH
AR o] ofd BAElLA sz AR FAE s ue] Aolw AR A HlaLe] = oje]go] gtk
39 7S HoF7] Wiol HEC-RAS 239 Aot gharen), aeiu 7 v w5 ellge] Fal54o] A
Table 1. Backwater Effect Analysis with Pier Shapes
HEC-RAS Model Results RMA-2 Model Results
Water Water Water Water Water Water Water Water Water Water Water
Surface Surface Surface Surface Surface Surface Surface Surface Surface Surface Surface
elevation | elevation elevation cl:vation cl:vation elevation elevation elevation elevation elevation elevation
Distance |  before increment [increment for|. . increment | increment | increment | increment | increment [increment for
; increment for|increment for|
(m) bridge for Oct | Oval for for for for for
constructio|  Square Lozenge ;ago;a b Ve J Circular Square Lozenge | Octagonal Oval Circular
n shaped shaped s aire’f s aire’f shaped shaped shaped shaped shaped shaped
(EL.m) pier pier I(Jm) I(Jm) pier pier pier pier pier pier
(m) (m) (m) (m) (m) (m) (m) (m)
1,000 12.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
990 12.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
980 12.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
978 12.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
900 12.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
800 12.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
775 12.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
700 12.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
600 12.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
500 12.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
400 12.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
350 12.42 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
300 12.34 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00
299 12.34 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00
200 12.32 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01
190 12.32 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01
180 12.32 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01
170 12.31 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01
160 12.31 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01
150 12.31 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01
148 12.31 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01
144 Bridge
140 12.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130 12.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
120 12.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
110 12.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100 12.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 12.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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