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Abstract:

This project is to investigate the application of geotextile in the method of pier foundation protection and finished the laying
by on-site geotextile protection construction method on the research subject hereof, which is Dajia River Bridge on National Freeway
No. 3, to verify the feasibility of exercising the geotextile protection construction method. Observation was conducted in 2021. In
this year (2022), besides the continuation to observe the tripod block stability on the bridge under test and assess the effectiveness,
the parameters needed for numeric simulation will also be tested with the results by indoor hydraulic model test to build a 2-D
numeric hydraulic model and establish multivariate-analysis verification method and effectiveness assessment to serve as
applications by bridge administrations to the exercise of pier foundation protection construction methods. The results will be
provided for the bridge administrations, such as Directorate General of Highways, National Freeway Bureau, Taiwan Railways
Administration and county/city governments, which has bridges in the downstream of Dajia River to apply in future.

Benefits of Research Results:

1. The verification, by on-site test, on the effectiveness of geotextile in combination with tripod block protection construction
method will be provided as reference for bridge administrations in making decision in protection construction methods in

future.

2. The building of 2-D numeric hydraulic model is based on the results of indoor hydraulic model tests at previous stage will
be provided varied methods of analysis and effectiveness assessment.
Application Availability:
1. The geotextile in combination with tripod block protection construction method proposed in this project has been applied
in the laying on Pier P24L-P27R of Dajia River Bridge on National Freeway No. 3.
2. The laying cross-section and construction method by the geotextile in combination with tripod block protection

construction method proposed in this project will be provided as reference and adoption by the Institute and other related

agencies.
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Velocity Magnitude (m/s)
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A (m/s)
node 5843 6793 7459 8029 8598 9263
case 0 0.256 0.252 0.245 0.232 0.206 0.150
case 3 0.325 0.233 0.167 0.129 0.105 0.073
Fik 2 (%) | +26.79% -7.67 -31.84 -44.34 -49.10 -51.02
case 1 0.266 0.261 0.254 0.241 0.214 0.156
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Pt 3l T Ty Ty Ty s KERAZTHT R 0 Toc
ANV T SREE TSN SEET VRN EFATEE L TR
Bt o pd ko2 FAeiEd RjR-RiFEfHs 2@ AN B g 5ok e
A (S AR BF O ANT AT AT

=1

Wi

8n_8§+8uh+8vhzo
ot ot  ox oy (4-3)
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Y (4-4)
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' (4-5)
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[=—[kz /(1 ~3)d, = kh f, G/ = S)d ~ 0.267kh (4-7)

SEFEE R NERAERFARATEELAR A G 2
o (4-6)5" ¢ AT 2 RALAF GEAIZF NIRRT VLR S R e L H B
T2 TB AL /][\sﬁé'/ﬂ? x,,":ﬁi;'\?‘ AR - 8 i"ﬁ i #B o 'F)‘\"/L:/” ‘ﬁ/ %{ J\
PHES G AETHRT AT

U _u

oz Kz (4-8)

v

B (4-Q)fE A > T EKIFLE RIS T AL

iﬂz J~87U _Zl* Uldz:Cm 21*
0z oz K*% Z K (4-9)
FP U RR#ER mC 5 ey mC 7 E &35t (e
R NET 0 R ENE-8)i SgB N (4-12)F 2y kT e i R
B B RS 23437508 LA R S ARIFAFIC 0 BF 4
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(fjtui]tJrvif% v (_i % s :f]:PngPW
ot ) Y O G oy oy
C ox 0y ox o6, C oy o, 0 (4-10)
/ ) o, 0X o, # 0 (4-11)
24— 512002 42 () 4 (242
P= ulu] ax,-_vt[z(ax) +2(ay) +(6y+6x)] (4-12)
U3
PkV = CkT* N P Cgﬁ (4—13)
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1- pm)(%)k = awg (Cx — Cip) + I (gpk — k) (4-18)
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(1) SEDTRA module (Garbrecht, Kuhnle and Alonson, 1995)
AT A R > RE P E R 2 R 230 KPR
(A %]/F’/ g 0§ & FAIL A 0.0lmm~0.25mm > & * Laursen’s
(1958) formula; 4 ** 0.25mm~2.0mm> & * Yang’s(1973) formula;
fi % 2.0mm~50.0mm - & * Meyer-Peter and Mueller’s (1948)

formula -

R E ?;“ﬁgng—? g Cop=XppkCa K3t 8 > B9 C, 5%
PO T EE S (ppmw) » Cyen & kA2 85 R 4 (ppmw)
D& % — B k RIS v At o

I - =F ) ® Rk R 2 '8 % s (hiding and
exposure) > JiE* (4-20)54 35 W E k U2 fRA kv ko 2
di 3 RAZk 2 T30E o dpy 3 R T2 T35 > A x G- 5%
5 Hc o

d 7 —x
d(‘f" - d}( [d_i‘}
" (4-21)

AE) B AE Y Brownlie(1981)2 § sk i) % 12 17k 2ok
HoE T 5263 BAKETHE 1,764 BREFLRITH 29 R
PO S EhAp e R LR R T R TR R

(2) Wu, Wang and Jia’s (2000) Formula

p ﬁ%ﬁﬁ 23 % 'E A 2 #c(hiding and exposure factor) % & >
%ﬁﬁﬁwiﬁ%WﬁWﬁﬁﬁﬁﬁﬁﬁ’%ﬁﬁﬁiﬁﬁfﬁ
BT LT 2P A ?ﬁf‘%ﬁ"/% » # %J/F’/ N AT AT

3/2
D =0.0053 (f;) b
pbk\/(ys /y—l)gdk3 n) o T

22

(4-22)
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1.74
Dor =0.0000262MTL—1]%]
v ly=1)gd.’ ok “r
pz,,.\/(V y—1)gd, 4.23)
r,=0.03(7,~7)d,
(4-24)
£, :[&]
P (4-25)
phl. Zpb,r (j +d
(4-26)
2h%d+d
(4-27)

B0 Qi ® Qo WA RS k 2B PRI R
#) R (ms) > ppyc b B AU kTR RS2 F A o n B HEA i
PR E o R APHRARE B0 BT AT RS CTas R
ok gd 2 TR T g s RIS k ER S wp s ko k
B2 R o m SR R S R A 0.6) AR 22
Fs g * g B 43T 0.0lmm~250mm -

foBs 50 BRZLIE 3 WA Y AR B2 "R > s (hiding and

exposure) * & * (4-20)58 3 E I &% k RSz fehokinak o H
de 3 BUEk 2 T30@ > dp 5 R T2 TR0 A x 5 - 5%
#ic o

Ftit N Aeg %JF/\%Q L@%E'FE-.- » §_i¥_ Brownlie(1981)2_
F o fcyp e 11,859 miw Ak N KRBT HONEH i‘%}
Fig o * L€ 1,859 & 23 3 f'“‘iﬁ”‘ 1,345 ,_#B'.ﬁ;;\' L %k ig
(70 g e

\\xy

2his g %]F/\%ﬁ T P o PiE p Toffaleti (1968)®2. § %



By A Bl Ak p = 27 R % B} - Nomicos ~ Einstein-Chien -
Vanoni-Brooks ** RioGrande River ~ Middle Loup River - Niobrara
River % Mississippi River 79 %% % o
(3) Modified Ackers & White’s formula (Proffitt & Sutherland,1983)
j&ﬁg?llz"} 23R Bagnold z /Rkins FPEA AP IR A I
Tado td RN ERET ‘}E‘Iﬁ%ﬁ} % » HR Wallingford
(1990)#-Jp dp2v 38 4e 103 > TR * R L 5 BiL -

F o A (4-28)

grk = & [(YS/Y—l)gdk]l/Z [\/3_210g(10h/dk)

& & I % #c(correction factor) » % 71 40T

1.30, d. /d >3.7
g, =10.53log(d, /d,)+1.0, 0.075<d,/d, <3.7
0.40, d./d <0075
' (4-29)
Hoed s 3Rt k2 T35E > dy 5 ipHEIT o
] ) F}‘_A_ m
- L,
(4-30)
‘ C.h ( U, j
(Jgr.fr =—
‘ Pud v Y\ V (4-31)

H# ™ 5 RF) K A (ppmw) °
A 2 3% 47 2 Proffitt and Sutherland 2§ S dic¥ft #  H H#)
BEIY KBS R RA > RS MBS R EHERR

o

b

(4) Modified Engelund & Hansen’s 1967 Formula (with Wu et al’s
correction factor, 2000)

A2 Rt Bagnold 2z -Ryn# FHEA R fp LA EH

= I Ex~ Wuetal, 2000)57) 2 54 2 et Thlick P FER (TR
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(4-32)
045
f _2§fd D=1, /(1 /7)d ] gﬂ_[&J
- (4-33)
¢k=qf*k/|:pz;1\\/( ly— l)gd i|
(4-34)

AR RN SRR R R FBE R I RFER
P2 FRA 0 Y R R IR R ) R e T A Lk
gk Rl FER Lk B R ik (V)] R R R T A B
B R(Vo)E PG RE A LI R PR R L 208 AR R
ROmi (V)% 9 Rk FAct i R (Vo2 & 55 Rk T 231 R
AP e o Melville(1999)P14, 1) A gt Axd i & (Vo) PF 3 &+
2 RER @ g K R 2T 3 R € ki RIER
Flgt s g Axde i R (Vo2 i ki kT o ”Tnb§§ L S
BB RS R A BET RE S RENGER LR
_‘ig_fi o
AFF RN A ERBRE SRR ETATER gm 2%
B2 o ki BT RS 2 R B AR 5T & A Bt
w R R 2R E T R A AT R R 4 LEU.E_A
7 BB A R EE 5 0 B RSN A FE R 22 Wu, Wang and Jia’s
(2000) Formula ﬂis:]%‘ WE ORI STE

CCHE2D #5;% ir 4B~ 18 3

CCHE2D ¢ # 5 7 fr‘rﬁ;@wv—”ﬁ A SR
A TR CHBERE PR LR Qﬂ”ﬁﬁﬁkﬁﬁ
&K”Iﬁ," ’ l}‘]% ?'57 H_i’J J /E’LE F‘tg ’;};:r'l’ ill 1311’}’3.5‘&;&
p# NCCHE F = $xb97H B4 % 4K p;ﬁnw%m #1.% 5,000
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oo B8 e nk 5 hitps://www.ncche.olemiss.edu/downloads/ > & §¢ £
hAcB] 424343 #7571 o

CCHE2D+GUI

CCHEZ2D s a
and Engineering, the University of Mississippi. It is a general model for two-dimensional simulation and
analysis of river flows, dam break flows, non-uniform sedime; port, morphologic processes, o
processes, pollutant transport and water quality. These processes are solved with the depth integ
Reynolds equations, mass transport equations, sediment sorting equation, bed load and bed deform
equations. This model is based on Efficient Element Metho
Method. Internal hydraulic structure:

tegrated software pi e developed at the National Center for Computational Hydroscience

, 2 collocation approach of the Weighted Residual
such as dams, gates and weirs, can be formulated and simulated

synchronously with the flow. Dry and wet capability enables one to simulate flows with complex topography
with ease.Three turbulence closure schemes, depth-

eraged parabolic, mixing length eddy viscosity models

and k- e model, and available. The numerical scheme can handle subcritical, supercritical flows and their

W42 1A KESTHAG

Mesh Generator (2D & 3D)

NCCHE has develop:
CCHE3D models.

omplete, interac n program to support both the CCHEZD and
ram includes several techniques for the generation and optimization of structured

ve mesh genel

meshes.

nd numerical

This graphical program allows the rapid creation of complex mesh systems. Se L algel
methods are available for the generation of boundary-fitted meshes. A novel multi-block approach facilitates

mash generation for complex geometries

The NCCHE Mesh Generator is distributed as free soft

and it is part of the CCHEZD modeling package.

W43 WS S HETH 46
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poat B iRl ind 2 o \73 % o drd 41 707 o ApH o
BHRRZEENAREF AR AP E 5 TES #Bfaéélgkiﬁfﬁ
AP E LR EEER DN S EE R 4R
Melville (1999)t1 ‘?’ETF Tl B sf B ey fTIE 1 2 2 3% 4r 4-36 54
o R AFF 2 BHRBA TR (Vo) e 235 FKiFE(y) = 102 £ 4 (mm)
vk f(Dso) 2 1.3 E K (mm) s & x 4-36 N iF DR TRA L E
(Vo) & 04515 m/s » 3+ #5% B 5(0. 8m)£ 7}4 =% (0.102m)# &

/ffﬂ“00368cms’“rrﬁF€9ﬂ§F'“)§r} 4-35;87 #3555 30.85 mme
= 5.75 log (5.53 I) (4-36)
e
{ u,, = 0.0115 + 0.0125D5,"* »0.1mm < Dgy < Imm
u., = 0.0305D5,° — 0.0065D5,""  » 1lmm < D5, < 100mm

He Vs AR TRAEEFER Y & 775 KiF > Dso & :335%F)
2 ¢ RS o u, BV Eimim/se
% 4-1 & v 258

kR Ea A V3
. _ Sk Fv £
Neill ANt 05 s
(199%) Ve=(3)  [2455(5—1d] yit ¥k (m)
d: & FRUT (m)
Ve 5 Ex i i & (m/s)
. \Y y y o kiFE(mm)
Melville ¢ — 57510 (5 53—)
N E\77 s dso * & A iz (mm)
(1999) { = 0.0115 + 0.0125D5,"* > 0.lmm < Dgo < 1mm | VC * Tt Ax# 3 & (m/s)
= 0.0305D5,%° — 0.0065D5,* > 1mm < Ds, < 100mm
Juilen 6* = 0.5tan¢ d, <0.3 G & gru—_g_(s_vsv )
0., =0.25d;%t 03<d, <19 : ¢
(1995) | ~ an é df.)o s T %i A
O*C—0013d°4tane 19 <d, <50 O AKX L&
0., =0.06tané d, > 50
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§E3E(inch) 0 1 2 3 4 10
FBN(2) 11 12 13 14 15 16

§E3(inch) 0 1 2 3 4 5
#E=RI(+) rl r2 r3 r4 rs ré6

#E3g(inch) 0 1 2 3 4 5

345 k1030 & B Rl

<R f1 f2 f3 f4 fs fo f7
ik (m/s) 0.255 0.330 0.370 0.375 0.423 0.425 0.425
#is b1 b 2 b3 b 4 bS5 b 6

i (m/s) | 0.050 0.061 0.078 0.106 0.108 0.211

HBR(2) 11 12 13 14 15 16

i (m/s) | 0.498 0.495 0.485 0.478 0.470 0.454

BRI(E) ri r2 r3 rd rs ré

i (m/s) | 0.493 0.487 0.483 0.486 0.483 0.462
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46 BEHIREFRILBE LR 2353 9L (n=0.016)

£ plek i f1 f2 f3 f4 f5 f6 f7 | fRMSE | Total RMSE
K3 jniE

(m/s) 0.255 | 0.330 | 0.370 | 0.375 | 0.423 | 0.425 | 0.425
foiEmid 6.80%
(m/s) 0.273 | 0.333 | 0.381 | 0.406 | 0.455 | 0.460 | 0.461

F A (%) |-7.26% | -0.86% | -2.93% | -8.10% | -7.63% | -8.28% | -8.31%
£ plek i bl b2 b3 b4 b5 b6 b RMSE
SRR 3

(m/s) 0.050 | 0.061 | 0.078 | 0.106 | 0.108 | 0.211

e 21.90%
(m/s) 0.049 | 0.043 | 0.053 | 0.078 | 0.100 | 0.179

FZ (%) | 2.76% | 29.55% | 31.69% | 26.57% | 7.44% | 15.23%
£ P g 11 12 13 14 15 16 IRMSE | 12.70%
KRk

(m/s) 0.498 | 0.495 | 0.485 | 0.478 | 0.470 | 0.454

- 8.23%
(m/s) 0531 | 0533 | 0.530 | 0517 | 0.513 | 0.490

FA (%) |-6.51% | -7.72% | -9.28% | -8.29% | -9.18% | -8.05%
£ pEki rl r2 r3 r4 r5 r6 r RMSE
kg

(m/s) 0.493 | 0.487 | 0.483 | 0.486 | 0.483 | 0.462
Bt ik 8.39%
(m/s) 0532 | 0535 | 0.533 | 0.519 | 0.515 | 0.499

4 (%) | -8.05% | -9.88% |-10.32% | -6.80% | -6.58% | -8.00%
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47 BEHIREFRILBE LR 2353 9L (n=0.020)

- fl 2 3 f4 5 6 7 f RMSE | Total RMSE
kg
(m/s) 0.255 | 0.330 | 0.370 | 0.375 | 0.423 | 0.425 | 0.425
£ 6.27%
(m/s) 0.272 | 0.332 | 0.379 | 0.404 | 0.452 | 0.457 | 0.458
FA (%) | -6.75% | -0.43% | -2.44% | -7.57% | -7.01% | -7.64% | -7.66%
- bl b2 b3 b4 b5 b6 b RMSE
K3 jniE
(m/s) 0.050 | 0.061 | 0.078 | 0.106 | 0.108 | 0.211
e 21.17%
(m/s) 0.057 | 0.043 | 0.056 | 0.079 | 0.100 | 0.180
FA (%) |-13.23%]28.34% | 27.90% | 25.61% | 7.51% | 14.85%
ERIB 11 12 13 14 5 16 IRMSE | 11.83%
KRk
(m/s) 0.498 | 0495 | 0485 | 0.478 | 0.470 | 0.454
. 7.40%
(m/s) 0.527 | 0529 | 0526 | 0.513 | 0.509 | 0.486
F4 (%) | -5.84% |-6.92% | -8.45% | -7.43% | -8.31% | -7.17%
£ P EL rl r2 r3 r4 r5 ré r RMSE
ki
(m/s) 0.493 | 0.487 | 0.483 | 0.486 | 0.483 | 0.462
Bt inid 5.81%
(m/s) 0.520 | 0.522 | 0518 | 0.511 | 0.506 | 0.482
FA (%) | -5.60% |-7.14% | -7.31% | -5.11% | -4.67% | -4.34%
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% 4-8 TE B R RIL B £ R 2357 9384 (n=0.021)

T RIE f1 2 f3 f4 f5 f6 f7 | f RMSE |Total RMSE
NG
KL g oes | 0330 | 0370 | 0375 | 0423 | 0425 | 0.425

(m/s)

_—— 2.70%
&(L:B/s)\ 0.259 | 0.319 | 0.364 | 0.388 | 0.433 | 0.437 | 0.438 °
FH (%) |-1.72% | 3.35% | 1.52% | -3.29% | -2.43% | -2.98% | -2.98%
T RIE bl b2 b3 b4 b5 b6 b RMSE
kLR G050 | 0.061 | 0078 | 0106 | 0.108 | 0.211

(m/s)
i 10.61%

0.053 | 0.052 | 0.069 | 0.092 | 0.114 | 0.191

(m/s)
S F (%) | -5.44% |14.77% | 11.78% | 12.74% | -5.93% | 9.57%
Eplme | N1 12 13 14 I5 16 IRMSE | 5.60%
K
kL& 1 108 | 0495 | 0.485 | 0.478 | 0.470 | 0.454

(m/s)

i 2.40%
0.503 | 0.504 | 0.501 | 0.489 | 0.484 | 0.463
(m/s)
4 (%) | -0.90% |-1.95% | -3.35% | -2.31% | -3.10% | -1.96%
£ R EL i rl r2 r3 r4 r5 re r RMSE
3 G DT
KLmi® 0403 | 0487 | 0.483 | 0486 | 0483 | 0.462

(m/s)

CRTEL 2.01%
BBt |09 | 0502 | 0498 | 0.490 | 0.483 | 0.456 °

(m/s)

FH (%) |-1.30% | -3.12% | -3.21% | -0.71% | -0.06% | 1.40%
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%49 EHIEE R RIE BTG LR 235 934 (n=0.022)

T RIE f1 2 f3 f4 f5 f6 f7 | f RMSE |Total RMSE
KL AR
KL g oes | 0330 | 0370 | 0375 | 0423 | 0425 | 0.425

(m/s)

_—— 2.37%
&(L:B/s)\ 0.256 | 0.316 | 0.361 | 0.384 | 0.429 | 0.433 | 0.434 °
FF (%) |-0.51% | 4.26% | 2.48% |-2.29% | -1.41% | -1.94% | -1.94%
T RIE bl b2 b3 b4 b5 b6 b RMSE
kLR G050 | 0.061 | 0078 | 0106 | 0.108 | 0.211

(m/s)
i 7.37%

0.052 | 0.062 | 0.072 | 0.095 | 0.115 | 0.191

(m/s)
FF (%) |-3.92% | -3.12% | 7.34% |10.28% | -7.06% | 9.54%
Eplme | N1 12 13 14 I5 16 IRMSE |  3.94%
K
kL& 1 108 | 0495 | 0.485 | 0.478 | 0.470 | 0.454

(m/s)

i 1.37%
0.497 | 0.499 | 0.496 | 0.483 | 0.479 | 0.457
(m/s)
25 (%) | 0.22% |-0.85% | -2.20% | -1.15% | -1.92% | -0.78%
£ R EL i rl r2 r3 r4 r5 re r RMSE
3 G DT
KLmi® 0403 | 0487 | 0.483 | 0486 | 0483 | 0.462

(m/s)

CRTEL 1.45%
BBt | ) 194 | 0499 | 0.494 | 0.484 | 0.479 | 0.459 %

(m/s)

FH (%) | -0.34% | -2.40% | -2.24% | 0.52% | 0.94% | 0.80%
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£ 4-10 TEH RS FRILBINE L R 2 392 193 £ (n=0.023)

T RIE f1 2 f3 f4 f5 f6 f7 | f RMSE |Total RMSE
KL AR
KL g oes | 0330 | 0370 | 0375 | 0423 | 0425 | 0.425

(m/s)

_—— 2.46%
&(L:B/s)\ 0.253 | 0.313 | 0.357 | 0.380 | 0.424 | 0.429 | 0.429 °
34 (%) | 0.73% | 5.18% | 3.39% |-1.31% | -0.38% | -0.90% | -0.90%

T RIE bl b2 b3 b4 b5 b6 b RMSE
K iR
kL& o050 | 0.061 | 0078 | 0206 | 0.108 | 0.211
(m/s)
i 11.75%
0.060 | 0.053 | 0.073 | 0.096 | 0.117 | 0.192
(m/s)
FF (%) |-20.22%|12.22% | 6.18% | 8.96% | -8.68% | 8.76%
Eplme | N1 12 13 14 I5 16 IRMSE | 5.98%
K

kL& 1 108 | 0495 | 0.485 | 0.478 | 0.470 | 0.454

(m/s)

i 0.80%
0.492 | 0.493 | 0.490 | 0.478 | 0.473 | 0.452

(m/s)

FH (%) | 1.33% | 0.22% |-1.12% | -0.06% | -0.81% | 0.33%
£ R EL i rl r2 r3 r4 r5 re r RMSE
RLISE G 403 | 0487 | 0483 | 0486 | 0483 | 0.462

(m/s)

—— 1.83%
Bitid | 189 | 0.491 | 0.480 | 0.476 | 0.471 | 0.450 83%

(m/s)

(%) | 0.81% |-0.84% |-1.20% | 2.17% | 2.42% | 2.60%
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% 4-11 ERIFERRILBMEL R 2 35 1938 £ (n=0.024)

T RIE f1 2 f3 f4 f5 f6 f7 | f RMSE |Total RMSE
KL AR

KL g o0s | 0330 | 0370 | 0375 | 0423 | 0425 | 0.425
(m/s)

_—— 2.87%
&(L:B/s)\ 0.250 | 0.310 | 0.354 | 0.377 | 0.420 | 0.424 | 0.425 °
(%) | 1.77% | 5.98% | 4.26% | -0.38% | 0.60% | 0.10% | 0.13%

T RIE bl b2 b3 b4 b5 b6 b RMSE
K iR

kLomi® o050 | 0.061 | 0078 | 0106 | 0.108 | 0.211
(m/s)

i 8.19%
0.057 | 0.058 | 0.076 | 0.100 | 0.121 | 0.200

(m/s)

4 (%) |-13.03%| 3.77% | 2.60% | 5.54% |-12.42%| 5.13%

Eplme | N1 12 13 14 I5 16 IRMSE |  4.56%
K

kL& 0108 | 0495 | 0.485 | 0.478 | 0.470 | 0.454
(m/s)

i 1.32%
0.486 | 0.488 | 0.485 | 0.473 | 0.468 | 0.447

(m/s)

(%) | 2.37% | 1.28% | -0.04% | 1.03% | 0.30% | 1.43%
£ R EL i rl r2 r3 r4 r5 re r RMSE
RIS 493 | 0487 | 0483 | 0486 | 0.483 | 0.462
(m/s)

—— 2.90%
BBt | g0 | 0484 | 0481 | 0469 | 0.464 | 0.443 0%
(m/s)

4 (%) | 2.08% | 0.63% | 0.38% | 3.60% | 3.93% | 4.15%
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% 4-12 FE AR R LB L R 2 392 1934 (n=0.026)
T RIE f1 2 f3 f4 f5 f6 f7 | f RMSE |Total RMSE
KL AR

KL g o0s | 0330 | 0370 | 0375 | 0423 | 0425 | 0.425
(m/s)

_—— 4.25%
&(L:B/s)\ 0.245 | 0.305 | 0.348 | 0.370 | 0.412 | 0.416 | 0.416 °
4 (%) | 3.87% | 7.62% | 5.96% | 1.46% | 2.57% | 2.10% | 2.12%

T RIE bl b2 b3 b4 b5 b6 b RMSE
K iR

kLomi® o050 | 0.061 | 0078 | 0106 | 0.108 | 0.211
(m/s)

i 14.23%
0.066 | 0.063 | 0.080 | 0.101 | 0.121 | 0.195

(m/s)

(%) |-31.12%)| -3.24% | -2.69% | 4.47% |-12.46%)| 7.31%

Eplme | N1 12 13 14 I5 16 IRMSE | 7.90%
K

kL& 0108 | 0495 | 0.485 | 0.478 | 0.470 | 0.454
(m/s)

i 3.31%
0.476 | 0.477 | 0.474 | 0.462 | 0.458 | 0.437

(m/s)

(%) | 4.39% | 3.46% | 2.20% | 3.24% | 2.52% | 3.61%
£ R EL i rl r2 r3 r4 r5 re r RMSE
RIS 493 | 0487 | 0483 | 0486 | 0.483 | 0.462
(m/s)

v 06%
Bt | o0 | 0472 | 0469 | 0457 | 0453 | 0.432 5.06%
(m/s)

3 (%) | 4.33% | 3.04% | 2.83% | 5.98% | 6.29% | 6.50%
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