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A Study on Blasting Method for the Smallest of the Scour Depth

after Pier Construction
Ka-Hyun Kim, Jong-Joo Kim, Myung-Seog Ahn

ABSTRACT. An analytical diffusion model for flood routing with backwater effects and lateral flows is developed. The
basic diffusion equation is linearized about an average depth of (H + h), and is solved using the boundary conditons which
take into account the effects of backwater and lateral flows.

Scouring phenomenon around pier which affects on the support function of pier and the stabilization if river bed is a
complex problem depending on flow properties and river bed state as well as pier geometry. therefore, there is no unifying
theory at present which would enable the designer to estimate, with confidence, the depth of scour at bridge piers.

The various methods used in erosion control are collectively called upstream engineering, HEC-RAS Model, underwater
blasting. They consist of reforestation, check-dam construction, planting of burned-over areas, contour plowing, and
regulation of crop and grazing practices. Also included are measures for proper treatment of high embankments and cuts
and stabilization of streambanks by planting or by revetment construction.

One phase of reforestation that may be applied near a reservoir is planting of vegetation screens. Such screens, planted
on the flats adjacent to the normal stream channel at the head of a reservoir, reduce the velocity of silt-laden storm inflows
that inundate these areas. This stilling action causes extensive deposition to occur before the silt reaches the main éavity
of the reservoir.

Key words : bridge piers, backwater, HEC-RAS Model, underwater blasting
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A7} TF-F | N28 22,7199 464.5 489 0.1053
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#9% | 2 ARAH FHHA 238 | AYESZE | AYTTH W o
A L(km) (m'/sec) (m'/sec)
. N27 Ao} TFA 21,306.1 464.5 19,620 16,000
N28 247 % 22,7199 464.5 20,060 16.840
Table 12. A|¥E=9), 3-E, 7|dAgx
2] s A gm | A F|A I 3t % (m) 7144 A} 3(EL.m)
& |53 5 2 & 20
2| o) - FrE | Y . L
T ¥7 | (mhsec) | BLm) | BA | A Y| F< | +<&
96 500 | 40,570 | 16,840 10.56 1,080 825 2 -
97 560 | 41,130 | 16,840 10.70 1,135 | 1,005 - -
98 550 | 41,680 | 16,840 10.72 925 925 - A
v 99 610 | 42,290 | 16,840 10.72 755 775 12.00 A
100 | 500 | 42,790 | 16,840 10.77 870 800 11.93 -
101 | 440 | 43,230 | 16,840 10.77 745 745 12.05 s
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| 107 30 | 45,080 | 16,840 11.00 845 845 - 11.45
1 108 | 200 | 45280 | 16,840 11.06 915 915 - 10.96
+20 20 | 45300 | 16,840 11.06 900 900 11.55 11.00 Atz
109 | 210 | 45510 | 16,840 11.10 965 965 A 11.00
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Y, =2.0K \K,;K; K2 ® Y $¥Fri®

&, Ys < 24a (Fr1 < 08 o o)
Ys < 3.0a (Frl1 > 0.8 o of)

Tablel3. M3 73Y 34

ol714, KL : 2zt 3 A4AS(09~11)
K2 : 32 38 4xAF
K3 : 34 23 AF(11~13)
K4 : 314 armotization A&~

2) The Froehilich equation
Y, = 0.32K(a" ) 2Fr32D3 N+ a
e A
CSU o)
g
02 2% B4 e RAgASs %E ve
3 AE Tableld ~ 173 2t}

HEHARD FLE ARG
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7 4 a4 A5
® Andru Methed Zh = 0.8h
@ Qureshi Method Zh = 0.8(WD)0.75-WD
@ Poona Method Zh = 2.315(q2/3/d)0.78-0.3048h
@ Shen Method Zh = 0.0222Rp0.619 Rp = D.VO/V
® dESET4 Zh = ZsD = 1.6
® Breusers Method Zh = 14D
(? Lorras Method Zh = 3.33KD3/4 K:1.0(238), 1.4A123)

7140l Zh : HfAIEANm), h:

AR e4(m), D

: W& (m)
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Tablel4. 12t2] Ao wlE& BWAHAS Kl

Fig. 2 22e) $94%

o oz nz+aA K a3
1 Aty w7 11
2 o 1.0
3 938 3z 1.0
4 o d m 09
5 9y wg# 1.0
Tablel5. 3 &4Atze)) digt HAA S K2
BEYAE L/a=4 L/a=8 L/a=12
0 1.0 1.0 1.0
15 1.5 2.0 25
30 2.0 2.75 35
45 23 33 43
90 25 39 5.0
L=22}8] Zol(m), a=122}2] Z(m)
Tablelé. sldz=e] Ui BAA S K3
sz AbtEo] K3 |®lm
clear-water Scour NA 1.1
Plane bed NA 1.1
Small Dunes | 3.0 > H > 0.6 1.1
Medium Dunes { 9.0 > H > 3.0 | 1.1-1.2
Lange Dunes H > 90 1.3

Table17. 319 Z7)o) W3k BAYAS K4

3lgAl g D30 (mm) K4 B3
Sand <20 1.00
Gravel 2 ~3 1.00
Gravel 32 ~ 64 0.95
64 ~ 250 0.90
pCobbles | 250 ~ 500 0.85
> 500 0.80

Fig. 3 5Lz59e] 42
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Table18. HEC-RAS Plan : Nak-Dong Be. River. RIVER-1 Reach : Reach-1 Profile : PF1

Reach |River Sta Lg‘i’lh c"{‘;nCh Q Total | Min Ch El | LOB Elev | W.S, Elev | ROB Elev
(m) (m) (m3/s) (m) (m) (m) (m)
Reach-1 0 16840.00 -9.53 35.34 10.77 72.04
Reach-1| 0435 435.00 435.00 |16840.00 -9.50 35.37 10.84 72.07
Reach-1 1 Bridge
Reach-1 1.10 10.00 460.00 |46840.00 -9.50 35.37 10.84 72.07
. . Invert Flow Area Top W Froude # | Mann Wtd
Reach |River Sta! Crit W.S. Slope Vel Chnl Ch Chnl Chi Chnl
(m) (m/s) (m2) (m)
Reach-1 0 3.36 243 6938.17 689.17 0.24 0.023
Reach-1| 0435 3.38 0.0001 242 6962.42 689.34 0.24 0.023
Reach-1 1
Reach-1 1.10 3.38 0.0000 242 6968.99 689.39 0.24 0.023
[ :f:'mﬂi'n“ T -N v km::?:iaz [ f‘.“mza'ﬁ?lau
foe o3 ooy m— - I
i == = ==
w *‘x_ 3 ;-.:
. = =
TR W e e 1 1300 Bt N P e A FE A RCIN B R R e R A
Staton fm) s Stason gm) Staton )
Nak-Dong Bridge Nak-Dong Bridge
R3=0436 WEOD Iy NIAR R3=0 W§N2 A NG
A © - T
o L= e

Fig. 4 A8 MZ4=
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Nek-Dong Bridge M EUR 22 NREE
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1) HEC-RAS Model CSU equationo]] &J3f &
GEgn 2o A3 AF ZE A, HEAd=
B 22 287mollA Ho) 350mE A= AT

2) ANATS} o] 23 PEE HITHEY
243m/secE WA o] 1071E ARt
1.2m/secoll A 1.68m/sec7tA] 2+ mztwict oh2 A

Agagen, aA4E W=3m, JFFA BT
h=7m, D50=2mmE A1&39s, A= A7)
e B & adEue ANse-e st AL
3

3) ZAMAF] AFE HxIBIAT LT
2 AR 15~30m FEWALRFTHL H43)
Aol Hgsin] £3) AFo] Bel] fHE X
A2 15~20me] 5700~6700m/se] L-E&
Zotyl 83 HAL AMSTRTHES HB3poo} @,
ojw} W)k 15~25kg/mol AF3ich

w3 9%, 22 AXAE 4FF dnE s
A o FEF SaAFe) 9T 433 @l
Fe)sjjof g}

oE
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