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Review of appropriateness of existing formula for
estimating the depth of scour and the experimental
study on development of the formula to estimated the

depth of scour
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Abstract

In this study, the investigation of hydraulic characteristics and the pier data for the rivers

in Youngseo area of Gangwon Province was carried out and the evaluation and
comparison between the values from existing formulas and the values from the model
tests was conducted, along with the statistical sensitivity analysis of the elements
influencing the scour. As a result, the deviation between the values calculated from the
existing formulas and the model tests appeared to be 1.09% ~63.98% as the piers were
getting larger, which indicated that the existing formulas were not appropriate to estimate
the scour in the rivers in Gangwon area. And the formula which estimates the scour with
the size of the pier only, among the existing ones, was far behind in estimating the
sensitivity because of insufficient incorporation of the hydraulic characteristics, though it is
convenient to estimate the value.

The sensitivity analysis of the value from the model tests and the depth of the scour
proved the significant impact on scour by the size of the pier and water depth, indicating
64% and 36%, respectively. In this study, the formula developed through the regression
analysis performed based on the values from the model tests, which appeared to be
appropriate for the rivers in Gangwon Province, was proposed.
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[l dAH st e dT e =F), A29H A, 2000.
7NE A A AR HE DL A AR g digd A9 AT
22 AFXHE MFH etk AR AFAHY AW 4 FHE5EA
B AT $9¢ st A8 e G 2 okl = 1ol A
of f1Xg 20719 AL HAHI E AFE F
E 1 AFXEY 2| EA
ke Ay 74};134_%} e i e A kRS
(m?/s) () (m) (m/s) (m)
k| oA 225.00 50 1.42 3.25 05 29
Rl FAR 165.00 50 2.08 247 1.0 28
=rA A= 372.00 50 378 2.25 1.0 29
A5 AR 294 80 3.90 331 1.0 29
opsg A o} 5 234.80 100 371 371 1.0 29
294 LR 179 80 350 2.13 1.2 23
F34 Faral 2334 80 526 434 14 23
w53 % 8}l 45 80 1.85 1.87 15 29
AEA EVE 65 80 245 2.10 15 29
Fe QA 3 i 850 100 355 421 15 28
Rl A2 5 323 100 298 272 15 29
Eordl Ak i 185 80 3.00 2.76 15 29
453 A4 224 80 345 3.68 15 29
Rl Aok 203 50 358 3.09 15 28
7142 ol ot 150 80 341 3.09 15 29
AEA A1 449 80 449 2.39 15 28
ZAR B4 3200 150 6.16 485 2.0 29
A7 HhA 13 2004 200 481 365 2.0 49
ZAR A 2] 3 3200 150 8.89 6.01 2.0 28
A=A CRAETA 1080 100 421 364 2.2 BE
S A7) 3 470 150 584 403 2.2 23
2713 2R 713 470 100 575 2.23 25 28
oh-g A BN 1285 100 587 457 25 29
<57 &0 1015 80 556 350 25 29
<57 e 775 80 6.03 248 25 28
e 2521 1215 100 421 2.86 26 BE
SEA SE 2744 100 6.25 373 27 L]
37 B 5159 150 967 350 3.0 28
23 XY 7| EA M2 MEE W Larras 2422 22 AzZ4ls Bk w3
712 1074 AR S Agste] AT AW A AARAH Y A=A Ha AT HAxks
A et A Ade v %2, £33 0.08m~534me] HAE Btk ol A A
7 o AAHE AIE BW Andry, CS.U At |8 FYEAC] 27 wFd TR d3E 1
Aol e A uste Z AEFAE B QI
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4 % i o 9 A

E 2 XY J|&EA AT (M)

] gy Andru Qureshi Japan Rail Breusers Larras
A S AL 1.14 0.55 0.80 0.70 0.63
Ak L 1.66 1.04 1.60 1.40 1.05
= 2l =1 1 3.02 1.10 1.60 1.40 1.05
FAaE A A-e-ul 3.12 1.10 1.60 1.40 1.05
wkg A w}g 3 297 1.10 1.60 1.40 1.05
Rkl F 2.80 1.32 1.92 1.68 1.21
F=3 Sl 4.20 1.54 2.24 1.96 1.36
el 3kl 1.48 1.31 2.40 2.10 1.43
2EH A1 &23 1.96 145 2.40 2.10 1.43
FYAx sk 2.84 1.60 2.40 2.10 1.43
Rl RN 2.38 1.54 2.40 2.10 1.43
e ARk 0l 2.40 1.54 2.40 2.10 1.43
453 A 243 2.76 1.59 2.40 2.10 1.43
2hEA bk 2.86 1.60 2.40 2.10 1.43
7H8 o] ok 2.73 1.59 2.40 2.10 1.43
e shA1uL 3.59 1.65 2.40 2.10 1.43
=A% A 4.93 2.21 3.20 2.80 1.77
st Skl 3.30 2.07 3.20 2.80 1.77
=A% Wk 12 3.85 2.14 3.20 2.80 1.77
=A% A 2] 2l 711 213 3.20 2.80 1.77
A= 34l ul 3.37 2.23 3.52 3.08 1.90
A=K 2175 4.67 2.40 3.52 3.08 1.90
713 A 7)1 4.60 2.65 4.00 3.50 2.09
Bl R il Edw 4.70 267 4.00 3.50 2.09
SEA F &l 4.45 2.64 4.00 3.50 2.09
SEA 9 4.82 2.68 4.00 3.50 2.09
k! 7523 3.37 251 416 3.64 2.16
SEA & 5.00 2.87 4.32 3.78 2.22
ki i A 7.74 3.32 4.80 4.20 2.40
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=), A29H Az, 2009.
q

A7) S T A S 3] 7] % el A
Y AE R AZA Y ALel B 4PA AT

N Az A A

3. B4 ¥ 1% ot 7 QAEel 3
~g2%9 ML nAlts AL &+ Ak

31 7I& MZ24 dEAol e MZ AR Hek

He E 4 ZEAYE M A-MZA QX7 AREAN
FE 54
2} g = )\L_?_ 2= —
. FE4 FHAS p-value
i wzt=7) 29 0.906 0.000
g g A 29 0.835 0.000
] T 29 0.715 0.000
I & 29 0.401 0.031

(b) 4

oDux
I

VViax RRuax

o % Q) wztar ,
© s (d) w227 (a) 5% (b) 54
a7 371E M2 MEAT URE ) .

T dalre 4 AEE NgEe] F Ao
= Holx godth vt Andrud o] 85%E T+
o 7bg UzskA wkg shle

2] 62%, Breusers?] 63% Oo.& ut
Atk A HEA =
Ho} Hj e GAS HY

Ir
Q ofo

il

2 7M wugst Ads 2l ol& Andrudle (d) 27+=7)
A% e We ool e el a7 4 A MEBH-MEA X ABE
FHE B AL & F Ak FHol daAE 7
= S 5% ~56%= AvtHo® qwrt d
ol AYe HPon wztaz)d gadE 7] 33 Mz 254 ARtz ohEE =Y
E2)0] 78%~100% o2 W3 FFS Hola gl AEAel 7 2 4% mAe Aty 9
=, olE & dAFdAME & F o] 71EA FHg A, A Sl A & gl 3
elE wzhe] Arvje] =& g S P gl A2 AEetr] flste] dFI AR S A
s & F Arh o AEAE FEUFE B0 9 F5E, 4,
fr, wZtAVIE SYWSR sk 3 A o
32 TEIREAYE MZA-M=Z4 AXrZE Azt TR A= F 59 Zon o thFI A
2 2 AAAT (R sequre) 0.834%F o3¢ z1o=z I
APBRAAY 7+ ZA] AL Ei Zg|EX A sley, sHMET TFFL F59] P-value
RS ABALR)E BT : 0715 =4 7} 0.955, 0511 & FAX7E BReAE iz 9l
0835, < : 0401, L7t=7] : 09069 7ke wgl  ©f KAV 5% cldde engesn FhHws
th Az dge == ozx=e wzhay > 2= JEgo] Folghs & ¢ vk mEkA, FF
A S BE > §4 0w s i o Fi} FES SHBSAA AN F % 63 2
2 A7t Yepow, ek 7 s ARAS o] YFIARAE HASY v&d o] 374
(R square)= 0161~0.821¢] W9le] ghg mgoy, = AEsdn
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M7 d K G AW e d TR w=EE), 298 AL, 2000.
4% it oo 9 A

E 5 chEslEAs 2R 34 FAAD T EMBA MHA BDUE
A% (Coefficients) Az Fe 54 AR Jda] 2y 4
T o 4% A e Axe wzhas] otk npebA
W (BEAAS) E,ﬁﬁﬂfvam val 10 v w7t 3v)6) w749 e agAeR a4y
CEEA] e | ue A ARHE BR & F 294 @ A=A @
constant|  0.037 - 0111l0912 - - o Ao} AXRES A Ryt A%E 19 5
a9 63 2o mzas] wom ol Tzl A4
flood | -545E-06 | -0.008 |-00570.955 0268|3730  Ao|aj:= @7} 37 A HZ=e AdS wPo
. 7%ATA1)‘\_}7GN_‘%,.N. o] HA=
| 0185 032  |20150055 0189|5302 L ] 1]_3 i RS ~232~300m o 1}
et dAdew @zt 277} ANAA A& A
velocity|  0.056 0.059  [0.667(0.511]0.608|1.645 =4 AL 1.09%~63.98%2 HAE Ko,
] 3 AL 0.71%~3.26%2] AL I
pler 0.95¢ 0.658 6.108]0.000 0.416 | 2.405 [q_ﬂ_}\i H],g_/}j] )‘\_}_‘7@ }\] % o‘j;lloﬂ }\1 Xﬂ }\] 51_ §] :,L]Z\J'
EAFEA (Analysis of Variance) S AHEsthAE g2 V) EAE Ho AR AA AE
Sum of Mean |F-val|P-val AE T F dE& oz AlREh
Model df
squares squares ue ue
SSR 20.254 4 5.063  |45.779| 0.000
SSE 2.655 24 0.111 - - |
SST 22.908 28 - - - o e _Ll '!h J]l [
3] 7] 4] (Regression equation) B oo |l 1 i - 1!' e il
Y= 0.037— (5455~ 0.6)1:5 1y + 015521, + 0056135 ) +0.9553 ;-1 I
Model Summary . o
R | Resquare | Adiusted Std. Error of the LR S T I A
a R Square Estimate Ml A E
0.940 0.884 0.865 0.33258 Ozl 5 mZt FTof wE MY MIA-MBA

A BA

6 ctE3l# 24 ZaHl)

FH

A<= (Coefficients)

t P
_ 5 . |~valu|-val Toler VIF g
(FZ3AF)| o | ye |@0CE =

constant|  0.182 - 098700334 - | - I | m_h {T, |IJ|I

5 8

B B3 AIS)

AN

3] 7] 2] (Regression equation)

pier 0.924 0.637 |6.382(0.0000.456 | 2,194 PF g
e | 0175 0.365 | 3.6560.001 0456 | 2.194 3% 6 Wz 370 e MFH MZ2H-MEY
A HAb=
F- 222 (Analysis of Variance)
_ — =
Model Sum of daf Mean |F-val|P-val 4. 2 E
squares squares ue ue
® ATs Aen AR ANsHE AL
SSR | 20.204 2 10102 [97.121] 0.000
SE | 270d 5% oo T 2 FU5d 9 n4Ad & 2AREel 71 A
' ' =4 A Ak g mgad Ay g dl
SST | 22908 28 - - |- B ° o= ene
o= = T
<

y= 0.182+ 0»92437(;,177‘13171> + 0. 175.77(,/]—,@)

Model Summary

R | Resquare | gusted | Std Brwor of the D 71E AEA A4 A Aoz w7t
a 277k AAEA 4 g mEAY 44 @

R 0873 052201 o) AL 1.09%~63.98% & Hol: glo], FAE
e A JE AFA A S Heste] A4
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st7lle AietA] ¥e Aoz s, 9] Asd 9 32, & A, F&2, 2004,
[10] ol&&, st Aa B4 3 o3 48
2) 71E Aleal A4 T adarives J4d T+, kbt g, 2004,
Ao B AEAdAel BEskvE sk, & [11] o)A, “APuzt 909 Ede g 23
548 w8 wgstA 1 Ao 4 W &7, gyt b g, 2002.
Hwzh 2A "WejAE As Fel T 4 AT
3) 71E A Abgae] e g Ry A e
Hlu ds}, wzbe] arvjek ¢4 & uyd A
Aol A d@zarh A AdgE e, AR o4
734 Neill 4o] RPAY Fa v S w
olx gl AL ¥ & Uk
4) BPAY A G A=A o UiE &
A, wZar] 64%, TA 6% =22 AE4
B frelHd 4TS AL dE AS & F
ATt
5 23AP] Az #e Edz dARYe T
sto] U= shdel Ad A S A
¢ = A

Y= 0.182 4 0.9242 (z21-)) + 0- 1752 ()

6) & ATl A ARA A=A A

CERLEL

el wlm - AEAD, ARl 0.71%~326%%
W AAE Bk webd, o olgste] wa
o A AABHE AL 2 AF de A

=4 Aol 7 & Flew Btk
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