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Abstract

In this study, a river basin with a lot of measured data such as water level, flow rate, current speed, and
sediment rate from the past to now was selected and geometrical shape of a pier was re-analyzed, in order
to study the effects of the flow around the pier area as well as the riverbed alternation characteristics. A finite
element mesh of the entire river was prepared, and via parameter revision, the section that the pier has influence
on was decided, to analyze the shape of the pier using RMA-2 and SED2D-WES models. With regards to
the section that the pier has influence on, analysis was done on the four pier shapes, namely circle, square,
rectangle, and octagon. The results showed that the shape with the least influence around the pier around is
the octagon, followed by circle, rectangle, and square, showing the different geometrical effects that the shapes
have on the pier. Furthermore, it was shown that the distribution of sediment concentration had effect from
about (+)110 m of the upstream to about (-)130 m of the downstream, from the pier installation point. Also,
it was shown after analyzing drag forces for different sediment particle distributions that the shape with the
greatest drag is the octagon, followed by circle, square, and rectangle.
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Fig. 1. Location map.
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(a) Location area

(b) Select location area

Fig. 3. The finite element mesh.
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(c) Octagon

Fig. 6. Velocity of around pier.

(a) Circle

(b) Square

(¢) Octagon (d) Rectangle

Fig. 7. Velocity vector of around pier.

Ao

zyo mHE] ok 23 myolz XH oA WA=
E YehEth =3 HH5 179 misol] of g A
= 48R At 224 A% 744 FA ek
som, ogo 2 dY, AU, AMAEY ¢o &
A dEbste

WA A A e] ANF FEEE
2 Fig 87 o] el on,
zvol Wzt Fefrt A HA A
of ®7)9jake] wztol
o 20 mPAo T ek FLEFE
EA3¢ e zojrt

Fig. 8ol & 4

FolAe Afse BAY wAY 7
misecE fréol 744 WA UEhton, te
23 191 m/sec, 98 1.92 m/sec, FALZLE
misecs] E0.2 WAFWolA e Holfdol
Z7hhe o2 vedth

Fig. 99} o] W7o 22E &5 20 mAPo =
B 9 £AH5S A 243 1] gle
Sol HlwE P S W, 60 mAF A= wzel o
Aoz yehou, 9 9
A9 gle Aoz vehyt
9

N

& A A%

-5 20 m¥ 60 mARAA F& 2

=
9)\—}_\_015 -1_11—7"}— }\E

Etveiontim)

7 (a) Water level of pier installatiohrpositi(;n

Fig. 8. Velocity distribution and water level

Vastoutndonc)

Uistarcatis}

(b) Velocity of pier installation position

change of transverse flow pier around.



(a) Water level of down stream 20 m from pier in-
stallation position

(c) Water level of down stream 40 m from pier in-
stallation position

Pistanoedm}

patay s = (
k
3 it
=
’ anwee et e e
1 o W@ ) =) N e w0 0 5 & By

i ¢ @ £ 0 wm fo E o E=) @ E s

|
"

(b) Velocity of down stream 20 m from pier installation
position

(d) Velocity of down stream 40 m from pier installation
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Fig. 9. Velocity distribution and water level change of transverse flow pier around.
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Fig. 10. Velocity distribution and water level change of across flow pier around.
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Fig. 11. Velocity distribution and water level change of across flow pier around.

Table 1. Analyze result of hydraulic caracteristic according to pier shape

. River width of pier Average water level Max velocity
No. | Pier shape installation (m) (EL. m) (m/sec) Froude No.
1 Square 475.89 10.56 197 0.194
2 Circle 475.89 10.56 1.92 0.189
3 Rectangle 475.89 10.56 1.91 0.188
4 Octagon 475.89 10.56 1.79 0.176
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! 1000 -
§ am ; “
% son0 :
x % B P02
3 aw 2
20 & \
2 H 2z & 4 & 3 7 B i
Show analysis pome el J

Fig. 12. Particle size analysis.
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Fig. 13. Result of bed change around pier.
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Fig. 14. Sediment concentration according to pier shape.

Fig. 15. Bed change according to pier shape.
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Table 2. Analyze result of sediment concentration according to pier shape
No | rio supe | Avris seoiy T v Sl Bef chage [ g B
1 Square 1.149 0.848 0.0676 718.25
2 Circle 0.959 (.832 0.0663 499.03
3 Rectangle 0.983 0.782 0.0665 524.92
4 Octagon 1.101 0.839 0.0668 659.50
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