i} 35 =

A5 > et 30

~. N
= =X
O

o

4

\

-

I

T

(O 1) Pk ey 7 T I5 Jey






BFREEEH MR R
oI = 2oy

PEIRERAEY TR FAELEL
¢ ERFEI109# 1278






33 %L 0 10915B0011-2

BiFRERED P INFL
¥R

o4 4F A #

T BRI 4k R

= ) A AR

g m L R ES . RAH

oo & PERREI09#3 2109# 1207

REIMEAE T R EET RS
vEAFIL9E 127






S R 3 6

F 2R BB B AT T e 9
B8 X FERREEM s 9
8 AT T e 14

L R O 19
5 8 FEREFEEEE e, 19
E - B I X SRR 22
B2 R REBREF s 25
FEE M U 42
BIE HUEAREREE s 47

=
el

£ I S 57

»
»
>

X

i

»
»

,

=K



EE E RN LR ER LS =k

Fitdr—  BRREITE R R B 65
e P B AR R E T IR, 69

ez R - FEFRAFERLE TR e 73



+
=~ =k

F0 2.1 B IR H B e 10
% 22 F kR A REE R e, 11
Z 3.1 1/250 C 5 jR2_ 320 (R Z B v 27
2 3.21/100 C 3 jR 20 2+ R Z B v 32
# 3.31/50C 3 (R 2 5 IR B H i 33
% 34 1/250 B 3 2 3 R BB s 36
Z 35 1/100 B 3 iR 2 3 R F B i 38
7 3.61/50B 3 2 2 (R R E e, 39
Fe 37 TBA FF B e, 41
%38 A2 B e, 43
# 3.9 Ei%iﬁ/ﬁé‘iéﬁ’%ﬁazﬁiﬁz%ﬂ ........................ 44
£ 310 B AT FBCE Y e 45
£ 311 FEFEETHA L T e, 47
% 31250101 T30k B ABGEL F o, 52
# 3.1350501 T35k BIAHEGEZL & e, 53
% 31450101 #HH b B ABFEL F v, 53
7 31550501 4 b B HHEGELZ & oo, 54
% 3.16 50101 & B b B HBEL Z oo, 54
% 31750501 #& B b B A BEEL F oo, 55
+* 4.1 % 5 g ¢ PR R RIERFEE 58



BER ST SRS R B R g



,

=K

W =
IR 23 O 7
Bl22 = &R A2 BT T LB, 16
Bl 3.1 P FedRZE AT T ATIEB R F s 20
B 3.2 A HPIE RIS - AERIFEH i, 21
B 3.3 = »ﬁvsuﬁuﬁ? BWEEA AR 21
F34 = %a‘nwﬁiﬂﬁ B2 A 22
B35 A RF AT E ST i, 22
B 3.6 ¥ A4k~ 2 2482738 (AR e, 23
B 3.7 #78[4e* 2 AT E U S e, 23
Bl 3.8 A L o Hoik m R Bl (RIARB]) oo 24
B 3.9 B k3 mF R AR IR 24
B 310 RiE2c ERl 7 B (L ARED) . e, 25
B13.11 B3 1/250C #= i T3k #F3]5 e, 26
B 312 3 L/250C &2 FH R IR e, 26
fB] 3.13 case01l T 33 i# 3|5 (WIre) .ooovvveviiiiiiiecieenien, 26
B 3.14 case01 ok & 3|t (WIF€) ..oovvveviiiiiiiiin 26
B 315 &R 3 1/250 C = % ?{‘Jﬁﬁfln\%&? B3e .27
Bl 3.16 case0l X inffA & & * B3| ® (WIre)....cceeee. 27
B 317 Bt 1250C ¥ R F Al 2 B Sl e, 28
fB] 3.18 case01 % /iwdE s % & Sl (WIre).ovvvveierienne, 28



BOFREE RS R R |

fB] 3.19 case01 T 35} & 2| & (CODIA) .oovvevveeeieiieiiieieee 29
] 3.20 case0l 3£ # b & 3 % (CODIa) ..ccoovrvvrveeecrriircns 29
Bl 3.21 case01 ¥ /nff & & & = & 3% (cobra)............... 29
Bl 3.22 case01 X% /iiAg ¥ % & Jo#c(cobra) ..., 30
B 3.23CaSel5 TR i 2B v 31
B 3.24Caselb 3 b 3 2| T oo 31
Bl 3.25caseld Finfp A & R R P i, 31
Bl 3.26 caselS X inidf B R S B, 32
B 3.27 €aSe30 T Ik iE 2| B covvveeiiiieeeee e 33
B 3.28Case30 4 & B i 2| .o, 33
B 3.29case30 Finf A & A T EINH v, 34
@] 3.30 case30 X inidE B R S B, 34
B1331 3 1/250B & /% TIOR3 0 i, 35
B332 B 1/250B /% &R 230 e, 35
B 3.33CaSe41 T IR 2E 2] B cocreeeiiieieee e 35
B 3.34Casedl 3 b 32 3 B oo 35
Bl 3.35casedl Finf A & E DRI e, 36
Bl 3.36 casedl X inidE B R B, 36
B] 3.37 CaSe45 T IR 3E 2 B coccrreeiiiiieee e 37
B 3.38CasedS b 32 3 B oo 37
B 3.39casedd T infAE R LRI v, 37
B 3.40 casedl F iR B R S B, 38

VI



B 3.41Ccased8 T39R B 2B v 39
B 3.42Cased8 3 b 3 T[T oo 39
Bl 3.43cased8 Finfi A & B T REIH e, 39
Bl 3.44 cased8 F AR R AR I H ., 40
B 3.45 B4 B BRI B Bl oo 41
B 346 B4 R ERIFFEFRZEE e 41
B 3.47SP ~SPD 22 o B2 F 1" B %o 42
B 3.48SP ~ SPD &7 T i R 2 i B T, 43
B349 R#2e AL B2 $0H Ao, 44
Bl 3.50 R o £ ek PR3 2 45
Bl 351 b #3|m & Rqupd~ @ P52 L2 g
B e e 46
B 3.52TTU B RZEH P B e 47
Bl 353TTU ZRIEZEHA X T H B e, 47
Bl 3.54 HA 2R T BBl 48
B 3.55 1/250 C #+ ;= 1/100 -2 cvevveieiceeeece e 49
] 3.56 1/50 C 3 = 1/100 H3] ovviiiieieeeee e 49
B 3.57 1/250 C 3= ;% 1/50 HA] v 49
B 3.58 1/50 C 2 % 1/50 -2 coviicieeceeeee e 49
B 3.59 1/250 C + J= 1/25 H53] v 49
B 3.60 1/50 C 3 7% 1/25 BA] i 49
B 3.61 50101 T2/ 4 & 15 Bl eovcvreeeeeieece e 50

Vil



BOFREE RS R R |

8] 3.62 50501 T35/ 4 & T Bl .,
B 3.63 50101 #E &= & 4 & T Bl .o
B 3.64 50501 #£ 6= & 4 & 1 Bl .o,
B8] 3.65 50101 4& & B # & 1% Bl .cooveririeenn,s
8] 3.66 50501 & B /& 4 & T Bl .cceeerireennenn,

VIl



#F &
Mok o S F R K 5Tk bk %

- 3 %A

BOFFBRET S AR SFEEAF LR S AR AR TR AR
EL BVl LR AR HIRER > I FRERGAL B2
AP L \ftﬁcmx‘r-&ld*“/\ru_imﬂgé SR S E T SN RS e
Ao R RRT R E RN GBS AEAE N B KR Gh
WERPIRA LIRS AP AFHE B LRI AE g B RES
¥ -2 o)t R2E R R AN I ETA S BREE
Heipfdn] » FHFEFHA LR 4 200l 0 PIH SR 0 b A0 R A
ERF 2R 0 T B ARAR B b2 A F TR R KRR G R R
SRS R T B

TR R R EFEZRGINHEELABEC A FER AN
 Eai ﬂ‘fﬁz L01/250 0 o AtiTE KRB MBI E L2 S RN ﬂﬁr" o
Gl AR SR e R PR R PEAER AL B4 E Y
R S LRERE = S R T
S FRR A TR R RS R AR R 7

1. ®WH& 7 AU-RLB-ESDU b 142 57| &8 2 s 5 M+ 7 A & 2 kin
Foo R 2 b SRCR R

2. APIMECEFTRFFHREF T UE A RRGIL G R
Wb BRRE O BB A BEE A AL D s ok g
VCERIUE A - . RO



B B R A IR B R

i

Ji

F - A S SR R FRR LR B R RS

o REREET w’vgz@\ﬁwéi EHON N6 RFARETE
TR R EH BN 2 F L
wia R RERIGEDEFIRNASL B2 FIES Y o F 23036 4y
Bw R AL BEEKR NIRRTk

~ERAAM o FHRBEEERRBEAFE RS

T2 3w o AFERMEFH A RINE R ?ﬁﬁ&ﬁgﬁ’%iiﬂ
feip e & 0 ARET 0 PAIRA R AT R phaE
BT o

A 7% R &%'J‘i ’ ;3556?:5‘_/?'] EARSR : /[lgm A3 B? <1 2. 33

4%

*?%iﬁﬁé%iﬁﬁﬁi“wﬁ%’umﬁ‘ PI TR
1/100 # 1/50 %5 % 2 RkhE e @ 0 5 FRI P HU LS Sl R RE

BRI EZPNEL N R ST o Fl o AR L RFER T EMH
ARRET S 2 B R v R(Simiu & Yeo 2019 #2 ASCE 49-12) ¢ %
ERACREMANEABME R B A5 RS A GRS RSN ]
CRIEEE VOREEEREE AR RRY o PSRN
PRk R FRERCRZ V3P ERIF ¥ o

Tl AR ENRE A RS EASF D FREREEER O FET V6

=

FFEZ BCRT A g RS RA 0 AU MR wHpe &) 52 (4= 1/250
B U255 )R s e d N E TR R AT iﬂﬁi"‘ v 3% AR A a‘%
Bl HiER A2 RMZRA ARG > TN FERY P T M AR Rk



EEHFE* EE 2
AHREFRERIRK T T E
o~ A RZHREA

RHFLHFR - 4]

I

2T 2R

R BRI SRy

By MBI A SBEAY

ﬁ%%%%?ﬁ%ﬁgqugigﬁ%

ﬁ %3__-“' ‘E f’r /PF’ Féﬁ% I“\:’ Bj?
SIERRTE I

TG R R Y

IE IR

o B AT H B2

fl‘li‘j-&l}?—a%izpﬁfﬁ"&if‘7£§ )

Rk o 1T A R T i

AEETER Bk
CRRRV ARG ER VI AT AR
&/ pé%*ﬁl?é

e

j\ s /Q "’t" ’}’Ey: 1@- f’? E.é‘.%; ° l/,E_ :5,

/n i’;‘f\"}f ‘q'J “1"‘ ’ EJ]@;_Q,_ 2 Iéli«j& 1? e"J\i l;— ?/ﬁlﬁé)i
A HRIT R E RN

S5 o

4T 5]

A -pE: gp l}iiéf Ei '4\: l,( ;ljg o

B R HEE S E G
SN e
‘wwéﬁg;

B % o

APES R P IR BT AT
PRyEsh C A A Bai? SR FFTHE

P EFEEREIRFSTORE > ER TR R FF 2R AR

Homde FRET ALK MG PREHRZ 2 FREFER

iE 2
r—é‘gﬁ ?712“7 ﬁl— L qL
BeA 2t PREL LN AR o

#F 3o ﬁf\lxt‘g S o

T

FRELFFEE > RTRER FERALFLSFR A AApM R F

Fé‘gﬁl'—v— l—— ’ j’éf ﬁ‘lij’éfma_ 4 o FoaAE

i%égl—k % 4
E ARG Mn 0 @R



BER ST SRS R B R g



S
)
&
k!
o+
S
ie
%
adt
e

- ~FE3® R
AEGEAPABESF LIRS Fr T LA R A6 P ELBLF R
o - T RPEGT N BE RS R R R 2 e e HY g

HEF BT R RS P AFse s B R ONERG Y ErLNEARRT
FHEYRYFFPFEALYLFEEREEE 2R DA ¥ R ET
Prom GECEHIRINA R R EY R HERA A E R E LR A
TRFTRER AR VEARERRE Y c RAF FEFEdeitw
B~ B2 RO 2 RSB E R R DR 0 F A A FpR Y«
EFEFRATEHREIN 2 o FPt A FRAFRFZTNT > ERY
TR AR FRHRER AT AT EREIIRTAL SN - B
B RS (TR RIEE LR AR 0 F RS AR LR S S P A
isde 4 qp i B @ AP I AR RS RS B R T EILGHE IR Bk
£ AR 2 ARG W iR R o FN R R T
2GR BRI RE o FRARAERL BT F B R R S 0 d 2

f”%%ﬂ%])’)‘~/f5/f%#‘ o AR 0 B - TR T FlptE T

—\

] 13\.

N

[

'S
~

-

bﬁﬁ&pthﬁkﬁ L SR RLEE STE Y R R W
TR IHBREF LRI PERALFL > TR AT LA F
Bk inFTeEER Mgl 2 HEHHE 2000 -

= ~F3 Beh

MFRERAFAT TR OF R EET RP B A2 R R T HRRE 0 H YR
FmEF B BT ARAIGER T AR SRR AR R R SRR
FOEA AL FES RIRERE N FERR SRR PR 22 A

5



B B R A IR B R

B g C 3t 1250 S5 % 20 ik » FAEFH B 4 v bld& > RIFH
R B E P R IER o LR kL &,p?}il]\’{—rf\?‘;{gi@'ﬁﬁl\éﬁllb ’
My WG R PR AN K- R 22 iﬁﬂiﬂ&fﬁjpfﬁgégkééi

SR S E AR REEE ARG BRI FONE R TR R R % E
2 ARBE R RS T A KRB ER REY o

TRATRE 2 ENS AP X RS A ROORFT AN L FRE AT -
e 5N B AR }‘gp\élfg}i‘ir’]%ig;;_,_%;ﬁm Nt IR

PREY R T B ERG LS REAAE A AL X SRR

=

PP R MR F R SRR 2GSk A RRT 2%
AR T AL R 2 TE R Y SR AR TR AL
DI RE RS RT FLRFTRT A EDELETY o

dOTHFEOLBIRCLPE TR O P MR R ERRR R K 2 2R 7
AR P AR IS R R R R EE O - A PR 2
Rt o B FRSRER TR HA D AT RRETRFRHRF LR
vt (blockage ratio) ] ** 5%z if 2 T > HCA B < R G & 0.5 m? v B

FHRERT AT RIL AR FLBA R EN G AR E R VAP

-

WAL R A R RERT 0 A b k2 PRE
igi@f“%?%?ﬁiﬁ@‘ﬁ’@ ﬁ%f&ﬁlzﬁig’;%@ F‘?%i—?—%ﬁﬂ

gy
22

P

'&‘/ f o

i
e
ey

1

LR PERLZ LRI AL FoY e e SR RE S A
S B PIR e P IRAR T AT b B KR R o2 & RIn A 2 F 2 Irwin
EHRLN G B E B A ERALS P A RREST M
(Wooding % 4 ~ Counihan & Jia)# §1 2 22RE&E(TA K - & %K%*ﬁ#ﬁ_‘}ﬁ A B

6



F 5 F MG 2 12500 Gl b T R 2 A B0 bRt 2 B %o 40 1/100

. 1/5 ﬁz,u¢%%wwp;@woﬁéiz&ﬁﬂa%%éiiﬂ)i
T Ae @) FArEAN @A HFEr FAAT

5

b i 26 1 (2)
Bk TR BIE 2 R E TR R FE D A A R0l

BT R RS A R AR R LB .

SUEK R %

v \
At # R E 48 ROEb e 52 8] d 45 3L
v
B EEBRALS
Mo &R U E

v
= o - GRS '
=R R 3| g EL 45 .
ia]ﬂﬁﬁjﬁ,‘ﬂ*ﬁ' ékﬁ%ﬁ_ 'f}Fn'%/ﬁ}éia‘g

A

N
&

#13% 3t 48 45

,,,,, % F R3]

-
-
e

EITHREHAERE €
v
Tﬂ?ﬁ%ii%?%pﬁ'l P [z g2
ERELE S “

v
EEIRE

A 4

W11 A5 iAW
(FH KR+ A5 )



BER ST SRS R B R g



$ok mHT R EARM Y

Yo% BEHRTRAMMAY
F- % AFEREER

ﬁ%%\$m%%é%Fd< Bog BERD > hind kBT 0 T g

BAFE A G LB Ak P B S B A 23 A
F2REIG o PR EIG A R E AR AR o 3 ARITE £

BASI @ R ENER DA Rd 0 1D OREE A DBEF LA R
?ﬁ§ﬂ%$ ¥z Bk BIAE S K 4 b i 2R B i (gradient velocity) o @
L EPERRAL  FERE(2LF01) -

%

500
=0.25
=0.15-0.7

400
—_ / =0.15
z,=0.01-0.15

E 300 0

: / /

(=]

‘D

=

200

100

Urban Suburban Open country
Bl21 % RT Tk @53 R %1 T LE

(F‘f'jw)%l A5 7 )
CRLMESELRERA S LA F R PR
BER  R 1L T AR BTN AF R P - T B TR
WAL AR RB AR AR SR LF R L m o R
_"%g%%iiﬁﬁ'ﬁl}ﬁg@pq o

1. TR F e
XA FERRKRT S 2 TIOR E G LR R e LM 0 A B AeeniF R



B B R A IR B R

B owAsE s Mo - B R K RT S 92 T # 26 (mean velocity
profile) ™ ridp ez 22 4= = 8 hfg i o dpdcERAE * T B b @ friEd B
015 (5 A A & & &)1t 2 B F A TIoh i > dF HIES 4 6 RF i B
Fe b L3n Tiop iE e @ Bt R g o ¥ - RGN F FUnid
Bk T2 20m & g R ’%%&%—i.&%%ﬁﬁ%*?#ﬁ&%ii%%’rﬁ # 20 % 100
MEF > a3 N7 A FER A2 TIoh &l §2ER -

3, &= (power law profile)2 & i 31 &

) [Ej (2-1)

A U(Z) s sz T3oh g~ U, 2 A5 enpdinig ~0 28R &
BR -~ ab Bl BR kR RE S HGLE A6 20 4 21 A2 ARtk

)F)L%#bh,ﬁ» I SR W S /;;b%alﬁg(mfﬁé % o

321 #mp gk

bR BE P = e EFE ol o (m)
= A BH AP 0.32 500
B 2R F 0.25 400
= C RET R 0.15 300

(FA %R ¢ 2 R b R4 2 A 0)

¥ (logarithmic profile)2_ b i# 3@ ©

Uiz)_1, 2 (2-2)

Ao U( )p B AL 22 T35k i# >~ k (=0.4~0.41) % von Karman ¥ #&c

2,5 B AR REE R U S BEER 0 B AL

u, = |2 (2-3)
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Him A >0.7 (2)
¥ B 0.15~0.7 (0.3)
¥ w C 0.01~0.15 (0.02)

(F#L % & : ASCE 7-16)

2. Xinn R

X FHERE - R R ’d%‘ﬁiiz\#sili%%?"iﬁﬁf‘%iﬁag?
ARG P CHARBEE S Tz agd HEBREiZ e s Rzl
F (S B2 L) PR ERERH ]%é CERA N H 3 S

£ & o i jnw % on% A (longitudinal turbulence intensity) » |, & 5 &% - 3
zERL e dEHERUZ) 2L REJu)’ Bk - =B Rl A

v Tyah i U(z)z e @ o

I, (Z) = (Z) (2-4)

IV(Z) = (Z) (2-5)
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% #2.4p M (ASCE 49-12) » ez v 11 F ;4 & ¢
L,(z)=A/In(z/2,) (2-7)
27 Aj=10-~08-~05> A u¥R>i=u~V-~Wo

3. KM A« R

Y g T ARG d RN <) R - 2 JFe(eddy)ftig A 0 5T
ﬂﬁ%ﬁ’gé#%%@m%&%@wwﬁaﬁ,ﬁW%ﬁﬁﬁimﬁi
(Taylor’s frozen turbulence hypothesis)ge 4 $+PF FF ff & » “THZ fF A 2 B ¥ 4R
SRR FinaT gl s FEARRERFF AR AYFLEALA
(integral length scale)¥ 4R % i imenT 3% | & f » & ff A B * & (integral
time scale) & T35 % ~} Rk - BT F & OpER o

Y T R ERzZ i R AP p AP M 7k #ic(Eulerian time autocorrelation
s

—\—‘J-a 2
BT S~

coefficient)# d

S

HPor s pER L (time lag) ~ (L) 5 PR S B~ VU? SRR D
ot s u(u(te) 5 ApEE T2 A Fd R i TI00E

J. ’E)d’l? (2-9)

R(r):

(2-8)

(977 T, 2 AL FAFEF R > VAR FINEHERp AP AL P
B pA R ER P EARM R R § US> g & 2gkd
BIEE v B A R RIS E R TR IS A o T X

SR RMEehTIaA T d TR 2
L, =UxT, (2-10)

L5 FimE R R A E LB EEL - €8 28 Finfir &

X
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4. FindpeE

TR b R RS T A R F MT AR LB R

2 ok eons B
If‘l.‘m.f 'E’;}‘u ,?\-/mm)!b T

ZAEF A oo T A = A 3 (power spectrum) % 4e 12 45
HHEE A FFTALZ BIA

MAE IR A ch 7 i i (energy containing eddies) -
P OAE IR A g =8 B (inertial subrange) e
B HE IR A gk i i % (viscous dissipation) e

Fomenit £ iR £ MOFRA PR T RRI > Bike ¢ EIRA Il 1

SR B ARSI R R i B R AEF BRI R i RATAE

1934 Kolomogrove (1941):32 222 2k » 5 B> Fima A 477 3

—r;t:

S(n)~exn 2 (2-11)

# 9 S(n) 4 a0 % % A& (power spectrum density) ~ & & Fman B #cd
(energy dissipation) ~ n % ¥ in iR oA & (frequency) © 4o 4 e i b oo AEE A

i PR 214 von Karman spectrum 25 3¢ £ 51 ¢

n*S (z,n 4F
g ) > (2-12)
Oy [1+70.8F?]
ns,zn) . . ... ) N
¢ ———> 5 & Fl = o8 % & S #ic (non-dimensional  power
(6}

spectrum density function) > F 5 & F]=x i #F (U Ag A~ = R E T oh g F
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F-28 pMAEY

Bl OTHERRZ G YR R EFRIASA N AP BT E RN
TR W WERSLRAR R A 0 T AR F AR LT F #ﬁ BN R ERE T
AR R FRHE TR R~ TS 2 RN ER R RIS AR o

WROFY B F R RS p o b e 2 P R R
T R T ek o S ¥ LR AR F P 4R & ok~ £ (roughness
element)  GEE A K A R4 Bd 2o BRPZZ2EMKEREFRELRE
BARM > FRAPFZIERA TN ERZER KIS o 50 BEndlf
FRBE > T Ah FRRENT e KR AR GR R OFR S - BT S
SAFKBEARF XA BN o AFAW e 7w IR E AT &R
A AR R Sl AR E A ARE R e F R (orid) ~ Fir A A E
(vortex generator) ~ 3+ & FE g (barrier) ~ s & ke 2 4 T AR k2 H
L

PaviE TR FREKREF > d 34 S HFTHRT TR AR T
Bk B ARG kA 4 B R R SR ek
ERaBE  VHFBNET S T R A ¥ B4 ez THp @

B 6 fo KR o

B¢ & 1950-1960 & & HFT Y FIR o F A b kPN EAEHE S F F
PRz gt PIMERITA L SRR o d A FHEAE ALY YA TR
o BRI AEEER R PRTR RAM > FREFI AR RREE
Rt KGR G 2 IR AR £ £ o Jensen (1958)E L AR &
WA A TR HEP R Al kR 20 B B2 BEET
g FE Az R Gl L4 Gl SRITE o gt 2t F M

RPN RS F Rk 277 % > Davenport (1967)i= = £ = iR K b F
14

3



$o% EHTREAMAY

VERE R K kTR TR THCRIR S s R4 BREFERE > R PR AL
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232 P4 PRAIRFIG o FLOET AL TRLLFE G FE R
PrE 2 hFRBEED KA EE Ak R o RGNS G L RERT
o SERAG FEF Lo m MR FRRRE R DV R SRR
& FHZ &> 4o Armitt #22 Counihan (1968)#% ' 2. = & #27] ~ Counihan (1969)
F 2 U4 yrRla 3| Standen (1972)4% 12 372 4R A 2 B> 7 &k
S W S N R S R L P*olvfiﬁm A4 R
FE IR F)) #%W%%mﬁ%\w@%ﬁ B ek
B PR IT R T ORGP B TR R bR e
MR R VAR e B2 T R4 - Wooding ¥ A (1973) %3t 4
FoAekE A A AF 2 B w AT TR ek E 2 A5k
EB AW B R A %ﬁv*&ﬁuﬁ$%“*¢*wﬁiﬁ&WMMMH
(AO7TD)RIFEH T # A A B 2 R E A F R P FE 0% 2 B (250 - Jia
£ A(1998)fFt T 2 Mk Adek s R ~ o BHABARLIM G BET
B VBTV EERE T E 2 IR AR5 o Irwin (1981) = £ A5 F N A 2 B
- HF o TR N ES e &= A4 2 2 B 725 - Counihan (1973)
Peterka ¥2 Cermak (1974)#2 Cook (1978)% ¥ © = # g * F it > V& N §

Vb2 b e

A

AR e g M RLERIR A 2 B(R 22) 8 2 A6 6
TRbr i AR r AR RS T ABF TR G L TR - FRLE

‘.m
W

B2 PRF LI R ALE TR TS ER KRS
o dpdic s o0 Irwin (1981) 1 * B F K w2 # 8 i €54 2 RRERS R
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Fomy Cochran % 4 (1992)4% 2 F HE R B4 F AL A 2 kmTE

PI2P/E B ERET ' E 25% 0 RARITTF R ERIZ B TR HFE PR

AR R HERFTREEETT LAR

% 31250101 T3op B h#iFL £

bREE R 1/50 1/250

-7 ‘ﬂ’ﬁ < 1/25 1/50 1/100 1/25 1/50 1/100

Ty L 10.10% 10.77% 12.77% 15.84% 14.64% 16.02%
90 23.49% 4.11% 27.14% -0.57% -9.71% -16.40%
105 6.00% -3.06% 15.80% -13.02% -25.14% -24.16%
120 -2.14% -7.02% 10.66% -9.74% -14.08% -15.12%
135 0.99% -7.09% 8.20% -5.69% 3.45% 0.98%
150 5.21% -2.60% 11.11% -0.05% 457% 7.64%
165 -5.63% -20.23% -6.07% -3.30% -3.42% -7.59%
180 -14.38% -26.21% -19.60% -24.58% -21.41% -25.27%
195 4,98% -1.02% 6.33% 32.47% 37.80% 27.43%
210 -23.14% -20.32% 5.29% -28.51% -6.38% 8.09%
225 -17.03% -18.50% 7.42% -15.80% 0.87% 5.54%
240 -9.58% -5.38% 26.08% -28.69% -15.16% 15.14%
255 6.37% -3.39% 7.31% 29.73% 34.63% 32.89%
270 -12.32% -21.07% -15.01% -13.81% -13.72% -22.06%

(F# %m 25§ 2)
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5% LFF &
% 3.1350501 T3op R thdiE i &
BE R 1/50 1/250
R 1/25 1/50 1/100 1/25 1/50 1/100
eSS 11.41% 15.89% 22.06% 13.28% 23.59% 23.52%
90 9.77% -6.59% 24.36% -14.50% -18.45% -22.50%
105 11.14% -1.97% 15.78% -3.35% -12.74% -10.83%
120 2.52% -71.42% 7.95% 0.15% -2.77% -9.42%
135 5.74% -5.70% 9.94% 3.22% 11.25% 6.42%
150 5.64% -2.78% 9.19% 1.44% 8.17% 8.67%
165 1.09% -12.05% 1.77% 1.35% 2.75% 0.00%
180 -14.28% -23.75% -14.06% -23.07% -18.76% -20.27%
195 -12.54% -19.90% -16.16% -18.69% -14.32% -17.19%
210 -0.20% -11.65% -12.84% 2.07% 12.31% -3.34%
225 0.55% -4.79% 4.17% 23.46% 43.74% 31.57%
240 18.16% 21.48% 45.27% 19.14% 52.58% 58.09%
255 27.04% 45.09% 69.29% 6.04% 39.96% 57.89%
270 39.67% 43.46% 55.96% 56.14% 68.93% 57.90%
% 31450101 $Fd A B L L £
b A R 1/50 1/250
A5 ¢ 1/25 1/50 1/100 1/25 1/50 1/100
RS 14.49% 17.44% 24.02% 28.07% 23.94% 21.27%
90 53.10% 57.30% 103.30% 15.20% 57.80% 59.50%
105 4.27% 9.20% 42.00% -29.67% -16.00% -10.60%
120 -12.55% -1.95% 26.45% -32.73% -18.14% -11.64%
135 -13.65% -7.50% 17.38% -35.46% -19.31% -12.38%
150 18.58% 19.04% 40.62% -1.73% 8.08% 22.27%
165 8.54% -6.67% 6.90% -9.62% -0.44% -0.85%
180 3.78% -5.48% 12.06% -36.46% -23.72% -22.48%
195 3.04% -14.47% -14.23% -19.41% -21.73% -19.55%
210 -6.52% -10.63% 4.48% -15.80% 1.18% 12.06%
225 -31.55% -31.14% -1.18% -70.94% -53.67% -45.96%
240 1.87% -9.86% 7.37% -39.69% -35.75% -0.61%
255 -3.62% -23.74% -16.15% -4.78% -11.49% -16.71%
270 -27.31% -29.76% -20.08% -47.48% -43.88% -41.96%
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BER ST SRS R B R g

1 31550501 #6 b B 4L L %

B /“3‘1?7 R 1/50 1/250
Y ‘1?7 R 1/25 1/50 1/100 1/25 1/50 1/100
=24 14.55% 15.46% 18.11% 35.76% 21.41% 20.93%
90 6.41% 9.00% 39.41% -19.76% 11.47% 10.41%
105 2.90% 3.30% 24.90% -32.20% -14.65% -14.40%
120 -25.46% -19.08% 0.17% -44.20% -34.03% -31.97%
135 -25.08% -25.20% -5.08% -41.05% -29.20% -26.86%
150 -3.42% -2.44% 17.75% -28.11% -11.75% -1.60%
165 5.55% -2.32% 14.84% -19.52% -6.52% 0.00%
180 -23.58% -22.85% -4.47% -55.26% -39.79% -34.96%
195 -30.82% -33.00% -22.01% -65.51% -54.43% -48.33%
210 -29.16% -32.37% -28.19% -50.28% -39.34% -41.04%
225 -27.89% -33.98% -35.65% -43.65% -30.05% -40.33%
240 1.36% -5.15% 4.64% -22.83% 3.61% 1.71%
255 -3.19% -0.06% 15.07% -28.61% -0.77% 10.08%
270 4.38% 12.19% 23.22% -13.95% 2.65% 5.05%
4 3.1650101 & & A R hliL L 4
b ﬁ‘{ﬁ S 1/50 1/250
T ‘1’ﬁ B 1/25 1/50 1/100 1/25 1/50 1/100
=L e 11.37% 11.35% 14.35% 29.10% 22.58% 17.05%
90 52.56% 36.22% 56.01% 22.46% 52.12% 15.64%
105 -9.67% 6.38% 27.60% -33.80% -28.40% -14.55%
120 -10.39% -11.13% 17.52% -35.13% -23.38% -23.72%
135 -14.78% 15.88% 27.60% -34.05% -17.31% -11.94%
150 0.91% 19.32% 3.96% -14.35% -8.53% 0.36%
165 6.97% 2.00% 6.07% -24.02% -1.51% -3.87%
180 -5.89% -14.96% 3.39% -39.39% -30.32% -26.91%
195 10.45% -3.38% -4.60% -27.75% -21.11% -20.63%
210 3.60% -7.41% -10.92% -14.91% 0.65% -12.84%
225 -15.45% -11.79% -19.65% -80.45% -68.40% -44.76%
240 8.13% -0.40% -4.92% -8.02% -10.38% -13.90%
255 3.53% 7.35% -0.23% -1.73% -2.31% 0.51%
270 -5.45% -11.30% -4.09% -36.22% -29.10% -32.05%
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% 3.1750501 f&iE A B B L £

BE R 1/50 1/250

R 1/25 1/50 1/100 1/25 1/50 1/100

eSS 14.51% 17.11% 16.70% 30.18% 19.26% 21.22%
90 11.60% 20.44% 26.07% -16.97% 18.80% 18.01%
105 -18.64% 3.46% 16.30% -33.22% -26.28% -18.08%
120 -21.13% -18.21% 4.48% -32.45% -16.10% -31.13%
135 -15.70% -12.18% 6.92% -29.43% -15.05% -15.85%
150 7.99% 1.68% 36.23% -14.89% 1.91% 11.45%
165 -6.76% -15.23% -8.11% -17.33% -4.69% 0.00%
180 -21.86% -26.89% -0.03% -45.93% -38.03% -31.81%
195 -6.74% -27.84% -2.89% -49.32% -44.86% -38.00%
210 -27.79% -31.23% -17.49% -39.64% -28.94% -36.41%
225 -35.68% -36.20% -21.31% -42.58% -28.97% -26.21%
240 -7.21% -6.34% 5.34% -34.68% -14.08% -6.36%
255 -2.35% 0.24% 28.60% -30.49% 0.22% 10.94%
270 5.23% 22.51% 43.27% -5.44% 12.49% 12.97%
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S R R b2 SRR R

MLz R ASRNFRA L A B A K BN Y O RINEE h R I
B Ao ik RASAE ¢ HAcBI ALY @ LRI AL B R A4 Al
P73 2PEE 3.8 E 3.10 -

2l

h h
by
h
h4 b by
BIAL = &7, - R0 A2 BEAIEFE < F 11
AL LiFRAL B4
I ® h(m) | A% bo(cm) | "B % be(cm)
spire01 N 155 16.5 -
spire02 = &7 239 26.1 -
spire03 3 239 36.1 10
spire04 = 198 30 -
spire05 3 258 30 10
spire06 3 258 50 20
spireQ7 ) 258 60 20
spire08 ) 258 60 10
bdl AraRl 90 120 40
bd2 AraRl 90 90 40
bd3 ¥ 90 60 40
bd4 AraRl 90 110 40
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B B R AE RS B R

2.5 2 AehE A ¢ LK
PR E AR 35 BRI 3T s omd ek EZZ 2w 7

ooz &mZmil Z8c o A EfLe %> -m02 55 6 KN
BAGP e S wom 32 ek A 03 5kt G fFI e b e o A
PRI R R PR 3.8 2 Lo AR BEY S ORREW T S L PFLEM o B
Foiszh 2m F Aol AT 4K e 5 RE ek F 2 kR P Y R
R W

R ey ¥R F
case index A5 30 SPD (cm) SP | #&& | A5 RR
01 spire01 77 6.25 5 rn01 720
02 spire01 77 6.25 5 rn02 720
03 -
04 spire02 133 59 3 rn01 1120
05 spire02 110 59 3 rn01 1120
06 spire02 110 6.9 3 rn01 1120
07 spire02 110 6.9 3 rn01 1360
08 spire02 100 6.9 3 rn01 1360
09 spire03 100 6.9 3 rn01 1360
10 spire03 110 6.9 3 rn01 1360
11 spire02 100 6.9 4 rn01 1360
12 spire02 90 6.9 4 rn01 1360
13 spire02 90 7.9 4 rn01 1360
14 spire02 90 7.9 4 rn01 1600
15 spire02 100 7.9 4 rn01 1600
16 spire04 80 6.5 4 rn01 1040
17 spire04 80 7.5 4 rn01 1240
18 spire04+ 80 7.5 4 rn01 1160
20cm e g at 720
19 spire04+ 80 7.5 4 rn01 1080
20cm e iE at 800
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B A DL REIRR E

LRI HEN S B A
case index A5 58 SPD (cm) | SP e A5 3 RR

. rmol | = 1160

20 spire02 100 7.9 4 02 5 200

21 spire02 100 7.9 4 mol ﬂ 920

rn02 ¢ 440

22 spire02 100 7.9 4 mol ™ 680

rn02 s 680

rn01 7 680

23 spire02 100 7.9 4 02 ¥ 440

rn01 fs 240

24 spire02 100 7.9 4 rn02 1600
25 spire02 100 7.9 3 rn02 1600
26 spire05 120 7.3 3 rno01 1600
27 spire06 120 7.3 3 ro1 1600
28 spire07 120 7.3 3 rn01 1600
29 spire07+hd1 120 7.3 3 rn0l1 1600
30 spire07+hd2 120 7.3 3 rn01 1600
31 spire04 100 9.5 4 rn01 1600
32 spire04+hd3 100 9.5 4 rn01 1600
33 spire04 80 7.5 4 rn02 1240
34 spire04 90 7.5 4 rn02 1240
35 spire04 100 7.5 4 rn02 1240
36 spire04 100 8.5 4 rn02 1440
37 spire04 90 8.5 4 rn02 1440
38 spire04 80 8.5 4 rn02 1440
39 spire04 80 9.5 4 rn02 1640
40 spire04 90 9.5 4 rn02 1640
41 spire04 100 9.5 4 rn02 1640
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AL £iFRA2 B A L)

LRI HEN S B A
case index A5 58 SPD (cm) | SP e A5 3 RR
42 spire08 120 7.3 3 02 1640
43 spire08+hd4 120 7.3 3 02 1640
44 spire08 120 9.5 3 rn02 1960
45 spire08+ 120 9.5 3 02 1840
35cm e at0
46 spire08+ 120 o5 3 mo3 | = 720
35cm s at0 o2 | f¢ 1120
47 Spire08+ 120 9.5 3 mo3 1840
35cm s ato
18 spire08+ 120 o5 . o3 | = 1120
35cm e at0 rn02 s 720
. ro3 | = 1120
49 spire08 120 9.5 3 02 5 720
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W= L RUIZ BRITHEREL
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case index | =% .jzj;;i a “ g f)g LR <R R

STD Fonw R | Fovg R
(%) (m) (m)

A 151% | 0.154 0.349 0.291 14.33% | 8.88%

B -1.43% | 0.140 0.290 0.257 14.14% | 8.72%

o1 C 1.98% | 0.154 0.016 0.317 0.262 14.56% | 8.61%

D 1.67% | 0.118 0.274 0.240 14.65% | 8.33%

AF 1.50% | 0.161 0.308 0.269 15.86% | 9.73%

AB -1.42% | 0.159 0.345 0.282 13.35% | 7.75%

T g 1.59% | 0.148 0.314 0.267 14.48% | 8.67%

A -1.88% | 0.167 0.337 0.285 15.09% | 9.31%

02 B -1.15% | 0.144 | 0.010 0.303 0.262 14.03% | 8.77%

C 1.69% | 0.160 0.304 0.240 1493% | 7.61%

TaiE 0.94% | 0.157 0.314 0.262 14.68% | 8.56%
A -0.70% | 0.158 | 0.032 0.459 0.385 15.85% | 10.23%

04 B 3.53% | 0.101 0.403 0.358 14.21% | 9.32%

C 457% | 0.106 0.473 0.387 14.41% | 9.24%

TiaE 1.76% | 0.122 0.445 0.377 14.82% | 9.60%
A -2.23% | 0.171 0.484 0.419 15.29% | 10.20%

05 B 2.56% | 0.115 | 0.032 0.440 0.383 14.14% | 9.43%

C 3.01% | 0.116 0.452 0.377 14.99% | 9.23%

TaiE 1.56% | 0.134 0.459 0.393 14.81% | 9.62%
A -1.23% | 0.162 0.496 0.424 14.61% | 8.69%

06 B 3.87% | 0.110 | 0.028 0.474 0.403 13.17% | 7.86%

C 3.07% | 0.120 0.490 0.386 13.70% | 7.58%

TaiE 1.63% | 0.131 0.487 0.404 13.83% | 8.04%
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A ek | 2w | [
case index | Ty | g O epeplEpep| 5| TP
STD Fonw R | Fov R
(%) (m) (m)
A -1.87% | 0.171 0.555 0.455 15.20% | 9.18%
07 B 2.32% | 0.115 | 0.027 0.470 0.400 14.39% | 8.61%
C 2.78% | 0.116 0.529 0.408 15.16% | 8.51%
T g 1.39% | 0.134 0.518 0.421 14.92% | 8.77%
A -2.45% | 0.175 0.488 0.430 15.80% | 9.42%
08 B 1.86% | 0.126 | 0.029 0.490 0.408 14.67% | 8.66%
C 2.15% | 0.124 0.497 0.407 15.05% 8.41%
TiaE 1.29% | 0.142 0.492 0.415 15.17% 8.83%
A -3.31% | 0.180 0.560 0.535 14.66% | 11.17%
09 B -3.29% | 0.182 | 0.004 0.627 0.596 14.92% | 11.24%
C -2.52% | 0.174 0.644 0.581 15.21% | 10.78%
TaiE 1.82% | 0.179 0.610 0.570 14.93% | 11.06%
A -3.64% | 0.179 0.590 0.549 14.78% | 10.96%
10 B -1.72% | 0.163 | 0.009 0.610 0.587 14.22% | 10.72%
C -1.69% | 0.164 0.600 0.547 14.81% | 10.40%
TiaE 1.41% | 0.169 0.600 0.561 14.60% | 10.69%
A -0.57% | 0.153 0.455 0.408 14.66% | 9.34%
11 B -249% | 0.174 | 0.019 0.525 0.453 15.04% | 9.35%
C 1.08% | 0.137 0.450 0.386 1494% | 8.73%
TaiE 0.83% | 0.155 0.476 0.416 14.88% | 9.14%
A -2.10% | 0.171 0.509 0.458 14.90% | 9.39%
12 -3.01% | 0.177 | 0.019 0.616 0.523 14.01% | 9.03%
C 0.62% | 0.140 0.480 0.430 13.58% | 8.37%
TiaE 1.15% | 0.162 0.535 0.470 14.16% | 8.93%
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case index | =% .jzj;;i a “ g f)g LR <R R
STD TR | ForR R
(%) (m) (m)
A -0.66% | 0.157 0.541 0.500 14.63% | 9.04%
13 B -2.58% | 0.177 | 0.014 0.586 0.515 1493% | 9.23%
C -0.32% | 0.150 0.549 0.476 14.75% | 8.70%
T g 0.71% | 0.161 0.559 0.497 14.77% | 8.99%
A -1.35% | 0.166 0.572 0.515 15.10% 9.39%
14 B -3.28% | 0.180 | 0.012 0.603 0.540 15.27% | 9.53%
C -0.56% | 0.156 0.498 0.451 14.69% | 8.77%
T g 1.04% | 0.167 0.558 0.502 15.02% | 9.23%
A 0.51% | 0.142 0.585 0.496 14.88% | 9.02%
B -1.90% | 0.167 0.575 0.512 15.05% | 9.08%
15 C 0.82% | 0.139 | 0.014 0.537 0.449 14.63% | 8.63%
AF -1.94% | 0.162 0.574 0.502 16.30% | 9.82%
AB -3.19% | 0.170 0.543 0.481 15.08% | 9.39%
T g 1.67% | 0.156 0.563 0.488 15.19% | 9.19%
A -1.59% | 0.247 0.493 0.451 15.59% | 11.10%
16 B 1.68% | 0.234 | 0.026 0.491 0.460 14.39% | 10.22%
C 3.57% | 0.196 0.522 0.462 16.62% | 10.59%
TiaE 1.37% | 0.226 0.502 0.458 15.53% | 10.63%
A -1.36% | 0.249 0.521 0.475 17.03% | 11.29%
17 B 155% | 0.226 | 0.035 0.537 0.497 16.52% | 10.56%
C 4.90% | 0.180 0.523 0.485 16.24% | 9.96%
TaiE 1.56% | 0.218 0.527 0.486 16.60% | 10.60%
A -2.80% | 0.260 0.535 0.524 15.95% | 11.33%
18 B -2.94% | 0.245 | 0.021 0.531 0.484 15.00% | 10.55%
C 2.08% | 0.218 0.520 0.488 16.33% | 10.80%
TiaE 1.56% | 0.241 0.529 0.499 15.76% | 10.89%
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STD Fonw R | Fovg R
(%) (m) (m)

A -2.09% | 0.254 0.528 0.499 17.17% | 12.01%

19 B -2.22% | 0.250 | 0.032 0.551 0.516 17.52% | 11.60%

C 3.67% | 0.196 0.598 0.547 17.59% | 11.04%

T g 1.60% | 0.233 0.559 0.521 17.43% | 11.55%
A -2.10% | 0.176 0.530 0.472 16.81% | 10.05%

20 B -2.68% | 0.180 | 0.018 0.606 0.517 15.23% | 9.37%

C 0.88% | 0.147 0.545 0.467 14.42% | 8.55%

T g 1.13% | 0.167 0.560 0.485 15.49% | 9.33%
A -2.82% | 0.184 0.612 0.508 17.07% | 10.45%

21 B -5.09% | 0.215 | 0.025 0.583 0.501 17.69% | 10.62%

C -1.58% | 0.164 0.545 0.454 16.73% | 9.74%

TaiE 1.90% | 0.188 0.580 0.488 17.16% | 10.27%
A -3.63% | 0.195 | 0.024 0.656 0.537 17.25% | 10.74%

22 B -4.71% | 0.211 0.620 0.517 16.88% | 10.47%

C -1.37% | 0.164 0.563 0.469 15.66% | 9.33%

TiaE 1.94% | 0.190 0.613 0.508 16.60% | 10.18%
A -2.31% | 0.176 0.526 0.442 16.24% | 10.27%

23 B -4.86% | 0.210 | 0.033 0.615 0.513 16.49% | 10.33%

C 0.96% | 0.144 0.585 0.483 13.88% | 8.48%

TaiE 1.63% | 0.177 0.575 0.479 15.54% | 9.69%
A -4.68% | 0.198 0.621 0.526 18.03% | 11.33%

24 B -6.36% | 0.211 | 0.016 0.596 0.520 17.61% | 11.37%

C -2.70% | 0.178 0.556 0.471 16.81% | 10.40%

TiaE 2.75% | 0.196 0.591 0.506 17.48% | 11.04%
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STD Fonw R | Fovg R
(%) (m) (m)

A -6.17% | 0.207 0.581 0.500 17.21% | 11.26%

25 B 1.45% | 0.140 | 0.034 0.551 0.475 15.43% | 9.73%
C 1.71% | 0.164 0.590 0.475 17.25% | 10.62%
T g 1.87% | 0.170 0.574 0.483 16.63% | 10.53%
A 1.82% | 0.119 0.544 0.489 15.59% | 9.24%

26 B 2.02% | 0.105 | 0.007 0.512 0.443 15.03% | 9.02%

C 2.75% | 0.109 0.524 0.428 15.37% | 8.93%

T g 1.32% | 0.111 0.527 0.453 15.33% | 9.06%
A 2.49% | 0.108 0.684 0.616 16.68% | 11.71%
27 B -1.93% | 0.109 | 0.003 0.665 0.646 17.71% | 12.02%
C 2.84% | 0.113 0.604 0.585 17.37% | 11.78%
TaiE 1.45% | 0.110 0.651 0.616 17.25% | 11.83%
A 1.98% | 0.112 0.708 0.713 17.50% | 13.28%
28 B 0.93% | 0.105 | 0.006 0.615 0.621 17.38% | 12.88%
C 2.01% | 0.100 0.588 0.648 17.07% | 12.98%
TiaiE 0.98% | 0.106 0.637 0.661 17.32% | 13.05%
29 A -3.02% | 0.135 - - - 21.32% | 20.52%
A 3.17% | 0.123 0.781 0.762 17.36% | 14.70%
B 2.90% | 0.130 0.690 0.720 17.92% | 14.72%
30 C 1.66% | 0.150 | 0.012 0.775 0.813 17.19% | 14.15%
AF -1.37% | 0.147 0.711 0.728 21.31% | 16.58%
AB 2.56% | 0.131 0.733 0.714 18.31% | 15.43%
I iaiE 2.33% | 0.136 0.738 0.747 18.42% | 15.12%
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case index | Ty | g O epeplEpep| 5| TP
STD T R | Fina A
(%) (m) (m)

31 A -2.08% | 0.184 - - - 16.16% | 10.04%
A 5.55% | 0.207 0.702 0.687 | 17.21% | 12.96%

32 B -3.96% | 0.246 | 0.022 | 0.664 | 0.724 | 20.63% | 13.90%
C -4.19% | 0.208 0.723 0.682 | 18.09% | 12.87%

T 2.74% | 0.220 0.696 0.698 | 18.64% | 13.25%
A -3.23% | 0.259 - - 18.92% | 12.02%

33 B -3.78% | 0.238 | 0.022 - - 17.81% | 11.22%
C -3.04% | 0.215 - - 16.92% | 10.59%

T 2.01% | 0.237 - - 17.89% | 11.28%
A -3.17% | 0.209 - - 14.72% | 9.90%

34 B 3.01% | 0.216 | 0.017 - - 15.70% | 9.88%
C -1.67% | 0.183 - - 16.02% | 9.63%

T 1.57% | 0.203 - - 15.48% | 9.81%
A -2.68% | 0.201 - - 1454% | 9.77%

35 B -3.00% | 0.197 | 0.010 - - 14.77% | 9.35%
C 2.01% | 0.183 - - 14.70% | 9.03%

T 1.54% | 0.194 - - 14.67% | 9.38%
A -2.85% | 0.212 - - 14.91% | 10.13%

36 B -2.73% | 0.203 | 0.011 - - 15.15% | 9.87%
C -2.59% | 0.189 - - 15.38% | 9.53%

S 1.63% | 0.201 - - 15.15% | 9.84%
A -3.58% | 0.205 - - 14.47% | 10.23%

37 B -2.85% | 0.215 | 0.005 - - 15.22% | 9.89%

C 1.59% | 0.210 - - 18.87% | 11.08%

T 1.60% | 0.210 - - 16.19% | 10.40%
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case index |+ % .jzj;;i a “ g f)g LR R R

STD Fins R | KA

(%) (m) (m)
A -3.90% | 0.255 - - 19.83% | 13.00%
33 B -3.55% | 0.243 | 0.022 - - 18.15% | 11.58%
C -3.29% | 0.213 - - 17.57% | 11.11%
T iaiE 2.15% | 0.237 - - 18.52% | 11.89%
A -3.54% | 0.213 - - 16.40% | 11.05%
39 B -3.49% | 0.215 | 0.002 - - 17.21% | 11.02%
C -3.34% | 0.218 - - 17.18% | 10.88%
Tia 2.07% | 0.215 - - 16.93% | 10.98%
A -3.26% | 0.237 - - 19.82% | 12.62%
40 B -3.16% | 0.231 | 0.010 - - 19.78% | 12.02%
C 2.27% | 0.217 - - 19.06% | 11.20%
Tia 1.74% | 0.229 - - 19.56% | 11.95%
A 2.98% | 0.235 0571 | 0554 | 19.77% | 12.34%
B 2.97% | 0.232 0.638 | 0577 | 19.05% | 11.76%
41 C 415% | 0.223 | 0.008 | 0554 | 0527 | 18.90% | 11.25%
AF 2.73% | 0.242 0.568 | 0552 | 20.60% | 12.56%
AB 4.46% | 0.223 0.584 | 0.616 | 17.96% | 12.04%
TiaE 3.46% | 0.231 0583 | 0.565 | 19.26% | 11.99%
A 7.30% | 0.179 - - 19.66% | 15.58%
42 B 6.44% | 0.181 | 0.070 - - 19.74% | 15.13%
C 8.30% | 0.167 - - 19.00% | 14.54%
TiaE 4.41% | 0.176 - - 19.47% | 15.08%
A 7.19% | 0.184 - - 19.82% | 17.90%
43 B 7.37% | 0.172 | 0.090 - - 20.80% | 17.88%
C 7.75% | 0.167 - - 20.80% | 18.11%
T o 4.46% | 0.174 - - 20.47% | 17.96%
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STD T R | Fina A

(%) (m) (m)

44 A 6.45% | 0.181 - - - 18.26% | 13.76%
A 5.09% | 0.184 0.826 0.878 | 20.93% | 16.47%
B 6.48% | 0.172 0.982 0.895 | 21.50% | 15.54%
45 C 16.85% | 0.167 | 0.011 | 0.878 0.825 | 18.85% | 15.13%
AF 5.03% | 0.194 0.774 | 0.843 | 21.06% | 16.13%
AB 6.20% | 0.179 1.065 0.994 | 20.62% | 15.59%
T 7.93% | 0.179 0.905 0.887 | 20.59% | 15.77%
A 5.64% | 0.192 - - 20.18% | 16.42%
46 B 5.87% | 0.196 | 0.045 - - 19.93% | 16.17%
C 14.65% | 0.117 - - 17.76% | 15.55%
T 5.23% | 0.168 - - 19.29% | 16.05%
A -8.59% | 0.282 - - 29.75% | 22.93%
47 B -4.84% | 0.236 | 0.062 - - 26.54% | 20.71%
C 10.50% | 0.160 - - 23.11% | 18.41%
T 479% | 0.226 - - 26.47% | 20.68%
A 5.35% | 0.213 0.794 | 0.829 | 22.32% | 18.04%
B 6.57% | 0.197 0.799 0.784 | 21.14% | 17.11%
48 C 10.12% | 0.155 | 0.022 | 0.867 0.829 | 20.86% | 17.38%
AF | -5.97% | 0.200 0.717 0.819 | 22.18% | 17.78%
AB 6.18% | 0.205 0.781 0.825 | 20.58% | 18.21%
TiaE 6.84% | 0.194 0.792 0.817 | 21.42% | 17.70%
49 A 5.78% | 0.195 - - - 22.53% | 17.94%
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