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Abstract

Green roofs can reduce both the runoff from rainfall events and the loading
on storm sewers, because their plants and soil media can retain precipitation.
However, a proper method for estimating the detention capability of a green
roof is so far not available. Therefore, this study reviewed various rainfall
detention equations and developed several equations for evaluating the
detention capability under different conditions. This study investigated the
effects of several essential factors such as rainfall intensity, soil depth and
water content in soil, on the rainfall detention capability. For effectively
analyzing the performance of a green roof, other than improving previous
experiment platforms, this study also designed a 30cm*30cm experimental
platform and improved the previous rainfall simulator for the new platform to
simulate different rainfall events. Data measured from the experimental
platforms are used to calibrate and verify the parameters of various rainfall
detention equations. The verification results show that the R-squared values for
the water content deviation coefficient equation and the moisture estimation
equation are 0.9118 and '0.8655, respectively. And the differences between
measured and equation estimated valued range. between 1.2%-48.4% and
0.1%-46.7%, respectively, and the_differences for real rainfall events range
between 2.7% and 40.7%. For other "evaluated equations, the regression
equation performs the best. Its R-squared value is 0.9244, and the difference
from measured values is about 0.5%-22%, while the differences for real rainfall
events range between 15.8% and 69.7%.

Keywords: green roof, rainfall detention equation, green roof experimental
platform, rainfall simulator, sustainable environmental systems
analysis.
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BB EFF AR e
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TR B 2 0 2 A R R D
L FHRE AL bEPp SRR 2 ¥ B ¢ 2 EETE st gl

Bk FRPFFINERRRI FIM o DR ER
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2. BETE KRR R - LT EHS R Rk
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lrﬁ'}
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e
o
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o
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&
R 0 FlA ARG AN T TR RAPFEERE kw4 0 &
oy Fd R Ap RS E kR SN R SRR

3.0 BETEKFAS D RBEPNh AN SRR KRS %S
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- fhll ol 30cm*30cm’| 4 7
Y - i W’ﬁ] [ﬁ: i:i
g 7 e [ [ SN
T HES i
7} 7J &J;E& ?
Fr =t
A
i A i3

FEE

n 31 EH;LIH ﬁiﬁ

—
N
2N
o
2
T
-7“_.
i
8'3
bl
s
3
™
I.\,
;\
3 ¥
s
beiis
N)
T‘ﬁ
A
4
o /%ii
Jrrv
o
T,
T
\
P!
(\x
=



FlF 2 R o ph o d AR e Y 2R

i)

d
b
it

3

BRI FRREE > U] P SRS RN
ERE kg 2 5 -

6. #HIFEKFTEFH KR WSS AP UFRL S

FREAYS A TR SRR CEE R RE LTS LBk %

TRy R ORI E SO AE 2 2 BN SR 2 Bl o

32 BETHE KONk rBil
BB EETGLREE- BT LAY R ERETE KL 1

o

F AR AR Z RG22 2xF o KA PP h#E S SRR RS
2.7 0 3299 #)% 4 7 1LANOQV, Fiitiw gF = 2 (VanWoert et al., 2005;
Mentens et al., 2006; Getter et al., 2007) ; 2.-}= # % (Villarreal and Bengtsson,
2005) ; 3.Curve Number(CN)(Getter et al., 2007) ; 2 4 HYDRUS-1D (Hilten et
al, 2008)% = i B & -KE - wEFFEF AP IR § o 2T R A
BE AN 2(99 E)RE g Hamgh o N e a0 o4 CN 2
PP RAIDR 0 RN EET BRI TS - R AR
HYDRUS-1D E4fA4ff2 58 » # 3 S EEX 29 % « T A7 7P
% Wy % 7 She and Pang (2010)#72& = 2_ #53% o £(99 #) %124 2 {8 34 &2
S R AR SRR AR S S L AT A SR

TE2ZFF AT E > P FEHREAFIRIZERG S m AR H

FEETIER TR EE < OE Y FI § R

w4l

Bok4w & * 2. Darcy 2 7% (Schwartz and Zhang, 2003) % # % -
Pl R AN kG o I ATE REERA X 0 B d R ETE - &
23 10cm 2% A FE o gt RERIE > A e SWCC ¥ s
% (Fredlund etal., 1997)> *## 7 &4+ & A Fie 77 &&= 2 SWCC o & >

F41% Darcy 2847 BEARFIR e ¥4 ¥ * >0 4e &~ % (Infiltration)
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1 Green-Ampt(Schwartz and Zhang, 2003) 2 Horton 2> 3% (Terstriep and Stall,
1974) » vk B 7E P K848 2 2 X % 4p ke 0 & Green-Ampt 25073 %
W% o @ Horton 25582 AR 2 4% > R H AN N @@ LY o AT
ey R NIV R AT S S T A el e

AT 2 28 B BL Ars Rk a2 B 31 sk BT
BoRBAIRI(Z099 £) 5831 2 2385 - BN AFY ZRF28M o
GEEHR KB R s a E(PP)E H MRS Aok S - 0
LA SO e B 7R E (ASW) 0 B EARE S et 2 £ 7 (AP) 0 oK
gd T2 RENIMDOP); Adek Ak FokF e daefol ok kT 2 BE R

IRy

A4 A GIEIRRO) >t Al AR VB EANHBERERE kA
g AT A F P (ET) A S EBARRIFEFE G Fokata > g RH- L
7K (DB) o AT g iRfpet ] o X e A0 258 0 R

o FREIEr N LFRRLB RSN 0

ASW = (PP — RO — DP-= AP — ET ~ DB) (3.1)

N
A

ASW : A& 7 -k % it £ (change in soil water content) ;

PP @ *% & (precipitation) ;

RO : # o &% (surface runoff) ;

DP : & ¥%;% & (deep percolation) ;

AP : {& 1= ¥z (the volume of water intercepted and absorbed by the
plant) ;

ET : Z+#z(evapotranspiration) ; %

DB : #t-kix# F (retention capability of a drainage board) -
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sy RE=E

Substrate

Absorption Infiltration ercolation
Draingge C ] C ]
Retention /‘\ / \ / \ / \ / \ / \\ /

Roof
Roof Surface Detention

Bl 3.2 % B TER K41

Soil Moisture

\ 4

33 X ETRERFF
SRER KA §EF )R RS ATER AR

P~ EREAE P F o NTENE R A7 2 T P 2 o

1. "% & 35% 1345 VanWoert et al.(2005) ~ Getter et al. (2007)# 3 45 ' "%
B BARL C BETIA R BT IR RARS > HAF TS KA
EEAY I S A B 2036485464 2 70mm/hr
Er R ERBRETHRETRZ A KNS o

2. AR R 145 VanWoert et al.(2005)F7 3 4n & 0 4 B RARS. » Hr
F2AokAx s s LETEKE E (404 3.1)% 200~500kg/m* (i #
RO E) A FAFTERF-EEEE  RETRAZ L o R
¥ L2 SRR K (extensive) 5 A 0 AT A BAHEE NS ETE
/7cm~10cm % 12cm A 45 H ok 4 0 YD N BB ETREE R
g M PR o G R AR {LRTRHEFTN AL E A r

PoRpFEEFERT R -
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o
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AR NER -

600

4o

KE~~Fegd

CAR > BTG

CE SRR N S 2N
22k A RS E TS0 2 153400 2T e

AN

CETR 2 E AR

Boid # A fch 5 o & T S

FREEF TS oRGR B0 T 0 ks

280300 o e

R SRt AT

SRR  AFEGLE Y 2 (%iﬂ%ﬁiﬁ?idﬂ@

AR TR EZBEC ARG IR 100 #)R S % 4
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L32%EFAFLE RS
fgw | FS ¥ R
Za-Tea AOREAFY BFLPERE RS LORE. S
(k4 @ % %K)
ok 47 Life Wi 2 L2 kv AFEF - 22 ik
(B~ 3 k5) R
# 2SRk A Bk A A o
SSNEDE GUH R K R R R AFY o2
UL RO PR B SR o
Fo gz 1.3 HIghAsim > 7 a0 T IV RS S ok 4 o3
2.3 IR AR o oo AR o A s frF4E L £
g A o
B ki 1ﬁ%i£“§é%ﬁ§’ﬁ$iﬁﬁwﬁﬁ°l
2.F AL 5 T 4 #ﬁ’fﬂ °
HoF d 3 E IR E B 3 F R EY > Fgt » 4 @‘rm
<“?H€m% SR EEER N S
pH & RN T i?ﬂ%Qﬁﬁﬂom
s R Laiﬁ@#ﬂ%ﬁ SRR UL LR £
ER TS SRS ATIE I G
%ﬁﬁkﬁ GRH RS, R S YA
" AL
. 3H B NEE R 4 R I 2 fhwk F g oo
f 4.7 v BRGAOR TR A o
. 5&%%%%*’%?%%33@*§éi i B
- 3 (D)FA R AR QA RA 2 AR e
KRk EREFDRFAE e | F 0 R AL
10-20% - *
SR VER- T L7 p BT Sy E4 04 & o °
28 5 chBIFT il g S BT o
gE@E Ligfedr s g 2 £ o °
24 4B T ER B E MR A Y A AP
T o 18
3F M EREIRFRL -
% B RREZHERETLFBE > 2 H BT AT (40
H pumice, uolcanic rock, scoria %) o °
Wl A2 FHALERFEBEDAF O

PO L

RO RLHFCESETRR RE), SRS

'49(93 £) ;

FLL #5744

24(99 #) ; *FLL(2002) ; “Friedrich(2005) ; *Luckett(2009) ;

16




4. 54 @ 335 Wolf and Lundholm(2008)# % 45 1 » % e 2 {54~ § #2553
ERz R kit > Ra R ey Es k4 o 2 F Y ag@
WhEE BE) ZAFTAILEUFIER X E 7T FFY AL AR
EERZEPEFR TR v mAE R4 2490

34 BETFRH k222
PG &2 5EFE PG 2 £ RFF 22 kB ot
TR B EETE 2 T E AN e T RGP Ay E

LRS- S

341 ka2 522

\4

23831 ¢ CET pxd BEERFS G ;ﬁ—zﬁtﬂ, 342 % > a DB
BOREHE L2 P E A0 R 848 5 o kst 31 vari ok
+ 4 i A \\dﬁﬂp}?"*\/"gﬁ‘z k&~ fsr#wbuiz\/‘?&%@;%-ﬂﬁ;;\
AEIVIE S ~ A R OR AT F Sl Sl T LT SN AT

ASW = f(PP, t,6;,05 AP, PP,, K, 1, 8;) (3.2)

H e

ASW it/ p£kE k31582 AFZ kgLE

t: % = #p /F (precipitation time period) ;

0; - /1 B4 4 7 -k & (initial water content) ;

0 .- /i ¥ &¢ fr 7 -k  (saturated water content) ;

PP, * "% & ;3% (precipitation pattern) ;
Kg @ /A Bk 4 i@ % #c(conductivity) s
n: A {3 I 5 (porosity)

gs - /i it~ i# (diameter distribution of grains) -
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AE L PR 320 BTk Ap Rk ot o G
Ao BED B ek B  FR NG EP HET LBk

M e - o

1. @ —index;z
ZRE M }?Je s Y —FT 4 3 * O — index;# (Chow et al.,1988) -

oA R I kR ER2ZIZRE 0 ST .

M
RO = z (PP, — ®AL) (3.3)

N
Ar

PP, "% & B I m 2 "% = & (observed rainfall during time interval m) ;
M @ *% & ¥ Ff #(the number of intervals of rainfall that actually
contribute to.direct runoff) ;
® : %#c(the index to be determined) ; %
At @ '3 & 2 B g PR (interval duration of rainfall) -
PAORAMNBRIEFF(ER) LT EFF AL R

o - B HE2Z 2N 27 2 f,=RO+DP % B~ it RO - Villarreal and
Bengtsson (2005)4% * pt 2385 0 @ B o vEd HE X T 0 A RS
(3.7mm-18.00mm & )% 2 8L B (2°~5°+8")32¢ 5 7 ¢ @ i&(0.066-0.286
) o fzjﬁ;‘}i*p Ferdeiviz? B FF4EE O B3 2 a5l o AT UEF

L Hfp it » RNTHOE - L URREE § AL TRE

2. 7okA R G2
v d >t Villarreal and Bengtsson (2005)z.#3 » @ B £ B (%~ > ¥ %

F-BREFEFT KA BEPL DR 4o Ao
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M
foue = ) ([EPw = a0 = O;m)At) (34

foue=RO+DP ;
EP,,=PPy-ET-DBy, ;
o ¥

o ARACE kT o g AL S kR 2

Opm: 5 — " & B IR A ds gk Fo am g 5 22 TDR £l >

P
B o

i
&
&
Rl
qJ
&
|
et

=

3

~

¢ o

=

d A EEREHFEFSERR ki > qwhm g #3834 T 7
i3

ZBFAR RN BEREFF DGR k4

)
M
four = ) ([EPw = oD(fle = Oy)1) (3.5)
@
M
four = ) ([EP — (0 — 0,,)At) — BD (3.6)
©)

f _ %:1([Epm - a(es - ei,m)At)
out — BD

(3.7)

3. FokFiiiz
~F 3 7 % Horton(Terstriep and Stall, 1974)#7:& & * 113 iz » % 2
DR FE A AT A .

f=f + (f, — f)e Xt (3.8)
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fo @ 44>~ % ZF (initial infiltration rate) ;

f. 1 B » % & (final constant infiltration rate) ;
k : a shape factor, selectedas k=2 ; %

t @ *% & pF ¥ (time from start of rainfall) -

SRR RSEE MR R A RRF AN N BREY
e 550020 2 \?‘*b;p;?rf*dxp s AR

Flm kypide 7 K F B A7 oK

F2AE2T

N

| 4

|J ’4} ;\A o

0 = 05 — (65 — B;)e YAt (3.9)

N
Ar

Jig

ASW=(8;—8,)D ;
f,,.=PP—ET—DB— ASW ; %
D: M FER -
AR F R B RS RSY y REEY RS
R Bh st SN2 o
4. SWCC-Darcy /=

Darcy = ;% (Schwartz and Zhang, 2003)4r 3¢ 3.10 #77r » # * 11 % i %

£ %

4

AR PR Y e R 4 T3 SR IC R REE 4 Y

2 A KRG 10em &+ 0 kB ER 0 & AR L SWCC W s

20



(Fredlund et al., 1997) » § *2 ¢ % SWCC ¥ s /24r® 3.4 #r1 » SWCC o
RFFRLLFI* 2Pk B AL A2 3 FRA > KB 2/ F suction head
G ARl (G S L e A2)

PR SWCCWw MR xAKERAFT G RFaGIA T2 kep kA
Ao BBERHFEEZ p AR BT ~ 3 310> %% SWCC-Darcy i 22
FEd o

Kp,, 8 dh
u o d

q= (3.10)

He
q - & f# o 5 (the rate of flow per unit area) ;
K © /% % % #c(the intrinsic permeability) ;
p,, - k2 % & (the density.of water).;

g : £ 4 “4vik B(the acceleration.due to gravity) ;

W ok 2o & k%% dic(the dynamic viscosity of water) ;

% -k Eg & 4 - & (the'unit change. in‘hydraulic head per unit length
of flow) ; %

K: k4 &3 % #c(hydraulic conductivity = %) °

21



B 3.3 SWCC v #9 %

5. S&P;:

She and Pang (2010) 2. & 41 * -Green Ampt #icst 2 Darcy = ;% & = O
SRR 0 Ao At R I SRR S iR b A0 P AT
T2l THRHFEEZ PR BIET > RE L o A H P

suction head 12 SWCC ¥ % i is o

F(t) — (¥ —ho)AO {In[F(t) + (¥ —hy)A6)] — In[(¥ —hy)AO |}

= Kt (3.11)
_ (¥ —hy)A0)
f(t) = K o ] (3.12)
F(t+ At) = F(t) — Bq(t + At)At (3.13)
_ F(t—Ap)?
q(t) = T (3.14)
q(t+ At) = KD+Th°(t) (3.15)
q(t +At) = q(t)e™ (3.16)
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H e

F(): & -ki% & » 4 & 2 % 4 7 & (the cumulative depth of rain water
infiltrated into the medium at time t) ;

W : suction head ;

ho © #% -k i% & (depth of ponding) ;

AO L A RTP 3V S fedm 4 7 Rk & 2 £ i@ (difference of the porosity
and initial moisture content of the medium) ;

K : & {r-k 4 & 3 % fc(saturated conductivity) ;

f(t) - 4 & » 7% Z (the infiltration rate of the medium at time t) ;

q : ki A 2 3¢ 5 (flow rate that drained through the medium) ;

D:MFER 2

pra~c% A: fidice

6. Efs TS

Mentens et al.(2006) 1z f % #-& BB &k ZoRI TR @ i s ETE# R
AT ed AN R F S ERFE 8 AT SHE - R
2 ok i g A 1 f=RO+DP % B~ RO % 1% & 2 %09 shdcdp €
W«ETF praNz Gl T F 2R 5'55;3{#; A »’*ﬁ&:}fgﬁgﬂ““ N

:@Eill‘i o

She
—\\

RO = 693 — 1.15 * P 4+ 0.001 * P2 — 0.8 * S (3.17)
H e
RO : &% £ (runoff) ;
P: ™ % & (rainfall) ; %2
S: /i F & 5 & (the depth of the substrate layer) -
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7. 55\
A Al F(99 #£)2 KBk o hest 318 m kN Sde R R RE
RV =R N 3;.3?_39::}7%;535?; AP 2 Ml FUREEE AR Bdh R
MBERER R A 2R BREER REFNIRE o F AT R
SRR IRAENICRE 0 4ot 319 M F L e E AT G Y e &
M GTEE R p AR B EF R RE L Ra
RR=a*K;*T+b=*(0s-6;)+cx* AL (3.18)
four =a*Kg*x T+ Dbx(0s-6;) +c* AL (3.19)
H
RR : # -k & (Rainfall retention) ;
Kg @ & fo-k 4 i3 3 s
T:%apri;
0t ez k35
0; - A4 7k FS %
a~b% c: o
342 BB EICF+
Aireikd AL e 2P g it 729 BREFF 5 B =
FRA CBRBERE CRBERERE CLE AT T2 ESFEFF o RS

Q1T HR-LEFPRIZHGES » TP G ZITE AR FETRIELA N

‘:'
Baogicl o @AEPHIE KA RB T F B 25 EARY
iﬁ’fi/‘};\:;}&%%%ii »TE A m AT 2 a3 o
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1. Energy Balance (EB);#
Chowetal. (1988)7 |8 1 - & G & FHgeh> 2 » AL EH LY - B

E o 5 - B EaN N deT N T o
E, = 0.0353 xR, (3.20)
He
E, : 747 (evaporation rate) ; %
R, 15 &+ & (net radiation) -
2. Aerodynamic (AD) iz

E, = B(e,s — €,) (3.21)

— 22112 -
B = 0.102u,/[In (ZO)] ,
U, ¢ BB Bz, YR R ek S

Zo - — KA o 2aTiepERE 0 A& 3.3

17.27T
(237.3%T)

e,s = 611exp ( )
T~ 5 RES

e, = Rp*xey, s %

Ryt H¥RE -
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433 - i m 2 iTiekER E

Surface Roughness height z, (cm)
Ice, mud flats 0.001
Water 0.01- 0.06

Grass (up to 10 cm hight) | 0.1-2.0

Grass (10 - 50 cm hight) [2-5

Vegetation (1 - 2 m hight) | 20

Trees (10 - 15 m high) 40-70

3. Energy balance and Aerodynamic (EB-AD);

w
E= —E+; —F (3.22)

_ 4098e,s
T (2373+T)2

w = 66.8 -
4. Priest-Taylor (PT) 2
i Chow et al. (1988)z_ zLf? » Priestand Taylor # L _F ;% eh% = 378 9 4

$- 382 300% 0 FeBH B T .

A
E =TA+_(1)Er (323)
H e
T=13¢

343 #-KFHE KL B
§ONEER L AT Y R B4 AR 100m R kR 5 S o

KR TR YRR e 3.4 40 0 BN 2 KRR 35 A 9 5 3.40m -

EAG L 4836em’ s Bk g 9 5 14.22cm” » - BBk £ 4 25 B %k
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1o B A 9 5 1,209cm’ > #k G ff 9 5 355.5em” s @ Rk G )
% 870.250m” » FF kB K G fF 1 4K 50 40.86% A ok AR deig o)
BRIV 2 A B KGO S 865.450m2 0 Sk B ok 6 A kAR KR 6 A
4199.45% > et i 4o » ok R B2 ok B AT KT AR T 4 Rk
f£ dim ok gk b (1-40.86%) 2 (1-99.45%) 2. FF » @ & & £ o] BE o ok 4E 2R
Kot B g 4RiT(1-99.45%)  EF A R L o § 4k §4215(1-40.86%) 0 A § F
kA7 % P 6 A28 (1-40.86%) A AT F IR F kAR 2 ik i B R B
Eypa £ 2 DRkt Bl - A A 0 Ao 5N er A2 ke
Bimok Gl BRREZ ARk TR B E e Bk SR N

K

Ik

o

DPps% = 0.0117 * PP~ 0:2289 (3.24)
H
DPDB P J"EI;-—I/H % (£
PP: %A g o

BETFESETIHFEF IR ORI - BV AN 27 kAT
7]

CF)F TG v F 2 o AT TR 2(99 #£)rE s 25 P %



Borfokad o Rad WAFHE 2L E¥ {H# > &AFTK
- 30cm*30cm | AR B A o o M F AR R AR e B 2 BRI
THHRFO E)TEE R RE s 2 AR L AT RE CEEF AR
FRSBERFREEEFRERE- - P2 o
1 %5 i kg’ ey
AR IR KBRS 2T RS AR ETRFTRRE
(TDR) » A B E R AP 2 FiFAR B LA G2 § kR FREPLESE
ZRAMTF R G PR PREL S RECRFATAREZEAG K
FERTHR VL EREESERE LT - 3(99 #)7 K30 NA R
i = 2 90cm *90cm 1 & 45 0 B 3.5 47 0 B ehE_E N R %Y TR R

:

AABAFTERZESL - BATERFHRSAL ST ER{HT - A
TFEREFTR  td DRHRLECIRE AL & {#H4FFP
BP0 A W FEE ) &2 By v AFT 7 K3 30em
x30cm -] A F A& o % #-90cm*90cm ¥ & 45 12 ¢ = 9 $ 30cm*30cm 2z 32

%00 doWl 3.6 U1 o AT ORS E 7 RS & o

B 3.5 90cm *90cm 3 % 4

28



T
A

i

|IIIIIIII
!"

|
11}
|

jiil
il

jhamtiit

"-!—“IIIIIIII

il

i
|

gl
L

d

® 3.6
30cm *30cm 2
w1

2
B -
B B Rk 5
. A Lz Y R o
AT 7 7“'-'?93,4
T IR
2 - 13 H
2 R KRR 0ocm*30
% ]2 Cm7'
s PR 4 34 MGl
#] L = 3cm 4555 o d A 5o gt & )
P e IRy A&
# Ty Bt HTRIE & RIE2 g ‘147 £-(TDR EC-5)
" & A ' 1T o 2% 3 T = -9)’
.. I A ) e A M- gl @
/,,‘/‘:71(, ) s A H B » ‘/"—",3\‘_!1 v ,ﬁi“—_‘
) ’J“ﬁ_%_%(\g,_’ gﬁﬁ—ﬁgﬁ:ﬁ FE] 37;%]38 e
% PR -a_-+7F,—,_F kg MRk ‘ 8§
5\1}}\?'/‘ ) - » & N ’Ji T
J RRT &L L BCLEA
d o - ¢ o PR 2 LIP3
~ TDR £ 2 i
N 344 oA
3R 5 IE AN F A% B
7 R R o
;ﬁl‘@‘ ) 15’1—;’ "\: rTV %;’: K=
k%,%jﬁfﬁ: }#é)\—'-lf—‘l(?,]ﬁ/\ ﬂlﬂbii)\’zﬁ
LT F3 g d 3 Hykg o S
3 S s = /\l' ¢ FI
2_3L AR it
'lif'g] 3.9 t:,_i_:r 11]1}”%%\,#»%?;;[‘ Af‘]
70 oj;_r /%T
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AFTEEERIA KA o SATHEETRERE o vEp Ay R
PEEFT'L P - BREHPFEEI - R R FRE wAFRAN
FA BB AT R ST B o A oS R B S Bk
A2 % oRSL0ZEARIRE AL REED FRM LS ERAR
IR B E TR AR PR L SR (W] 3.11) 0 g 7 Pwﬁzﬁig;ya 3L
LPAAIRBRLER > AT IS DEFR KRS G FE KL LT D
BRI AGE A R BF AR TR BEEAHBLIRERD

oA AT AHPREEAFIRBFRIHIPIE P Sd B FE

W

(o R R ImAIm < A G FERIYISS o R A mERERE S

30cm*30cm - A 52 g5 0 @ HIRG AT S SR 43 & o
1E

B 3.10 % & Wi %

B 311 5(d =3 + % 015~ 010 2 JO50)
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36 4HFFRELKFIFRFTELAFTHRZ SNKE

3.6.1 &k %k
BERE kR XFIFF AR A RIS AT ER
THEEZEFR I BFFEEFE TR EHEKF&RY 5 100 » 4>
W0 AU TETEAEFER A A0 BERE RS REL R E
MR RN FH LB A3 UT AP BFF LG RN F o
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18.63|17.53

8.77 | 5.48

3.29 | 5.48

8.77 [13.15

16.44

16.44|17.53

10.96| 8.77

5.48 | 5.48

% 45" A FERE R R AR L

)’ﬁ%

i

JO50

010

015

2.0 Kg/cm2

250 cm

20.79 mm/hr

48.14 mm/hr

54.34 mm/hr

190 cm

28.87 mm/hr

56.61 mm/hr

66.58 mm/hr

160 cm

36.37 mm/hr

64.57 mm/hr

70.31 mm/hr

2.5 Kg/lcm2

250 cm

25.11 mm/hr

50.40 mm/hr

58.98 mm/hr

190 cm

34.56 mm/hr

58.45 mm/hr

69.49 mm/hr

160 cm

39.45 mm/hr

67.73 mm/hr

74.50 mm/hr
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# 46wz FHEdng -k E-11 A& £ 64mm -~ 48mm ~ 36mm % 20mm z 2 F %Sk 5 F e
T P N #i13 2(mm)
o A B | FRlE PSR —— ——
5 R | Ba iy ‘ . . Gk B Gl b e . s g swcc-
o & 5E LR~ bE3 ZokF it bES WAL ’
B (mm) F 47 (cm) s (mm) ® index T35 36 37 FokF G S&J ‘?*ka: 2 318 319 Darcy
MR 36.32 39.64 38.90 37.56 38.10 24.00 29.60 46.32 22.10 20.48
A 54 1 7| 277 | 3302
(10.0%) (19.8%) (17.6%) | (13.5%) (15.4%) (27.3%) (10.5%) (40.0%) (33.2%) (38.0%)
nEs 36.32 39.20 35.23 27.82 31.29 15.65 28.20 4539 22.42 18.42
B 54 1 10 | 077 | 3089
(17.6%) (26.8%) (14.0%) | (10.0%) (1.3%) (49.3%) (8.8%) (46.9%) (27.5%) (40.4%)
nEs 36.32 35.44 31.92 23.03 26.74 17.85 27.26 44.46 21.47 13.81
c 54 1 12 | D77 | 2442
(48.7%) (45.0%) (30.6%) (5.8%) (9.5%) (26.9%) (11.6%) (81.9%) (12.1%) (43.5%)
i 36.32 42.03 39.56 38.86 38.10 18.15 29.60 46.89 2417 20.82
D 54 1 7 | = 29.96
k1 (21.2%) (40.3%) (32.1%) 1| | (29.7%) (27.2%) (39.4%) (1.2%) (56.5%) (19.3%) (30.5%)
A E 36.32 33.89 34.21 26.40 31.29 25.32 28.20 4535 22.27 9.26
E 54 1 10 24.32
Kt (49.3%) (39.3%) (406%) (8.5%) (28.6%) (4.1%) (15.9%) (86.5%) (8.4%) (61.9%)
A E 36.32 35.44 31.92 23.03 26.74 27.97 27.26 44.26 20.75 20.25
F 54 1 12 22.60
i (60.7%) (56.8%) (41.2%) (1.9%) (18.3%) (23.8%) (20.6%) (98.8%) (8.2%) (10.4%)
nE s 36.32 41.29 39.36 38.46 38.10 21.31 29.60 46.66 23.33 7.70
G 54 2 7| D77 ] 2032
(23.9%) (40.6%) (34.1%) | (31.0%) (30.0%) (27.3%) (0.8%) (58.9%) (20.5%) (73.8%)
nE s 36.32 44.87 36:33 29.33 31.29 12.05 28.20 45.86 24.08 9.87
H 54 2 10 | D77 | 3010
(20.7%) (48.9%) (20.6%) (2.7%) (3.9%) (60.0%) (6.4%) (52.2%) (20.1%) (67.2%)
nEs 36.32 33.06 31.54 22.59 26.74 23.86 27.26 44.44 21.42 16.46
| 54 2 12 | D77 | 2676
(35.7%) (23.5%) (17.8%) | (15.6%) (0.1%) (10.8%) (1.8%) (66.0%) (20.0%) (38.5%)
A E 36.32 38.34 38.54 36.85 38.10 26.24 29.60 46.37 22.28 18.18
J 54 2 7 25.97
P (39.9%) (47.7%) 48.4%) | (41.9%) (46.7%) (1.1%) (14.0%) (78.6%) (14.2%) (30.0%)
B E 36.32 36.27 34.67 27.03 31.29 23.21 28.20 45.37 22.35 2317
K 54 2 10 25.18
P (44.3%) (44.1%) (37.7%) (7.4%) (24.3%) (7.8%) (12.0%) (80.2%) (11.3%) (8.0%)
B E 36.32 38.04 32.34 2351 26.74 15.71 27.26 44.70 22.35 12.36
L 54 2 12 24.66
P (47.3%) (54.3%) (31.2%) (4.6%) (8.5%) (36.3%) (10.6%) (81.3%) (9.4%) (49.9%)
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T A L % i (mm
5k Zfig R RmE P KEE Ak S T swce
s . ; G ;S A1 e 1 it * G 2Lk e -
(mm) @m) | BH | (mm) | @index = 35 = 36 237 Bk S&) 7 = 318 319 | Darcy#
o 52.52 57.02 55.28 51.75 54.30 21.87 54.04 62.40 22.39 8.43
70 7| TFT | sae1
(3.8%) (4.4%) (1.2%) (5.2%) (0.6%) (60.0%) (1.1%) (143%) | (59.0%) | (84.6%)
R 52.52 47.90 49.82 35.28 47.49 28.82 52.64 60.96 20.86 11.93
70 10 [ FFF | 5230
(0.3%) (8.6%) @.9%) | (32.7%) (9.4%) (45.0%) (0.5%) (164%) | (602%) | (77.2%)
R 52.52 53.71 48.29 31.30 4294 13.16 51.70 60.38 21.19 10.73
70 12 | PP s
(19.9%) @26%) | (102%) | (28.6%) (2.0%) (70.0%) (18.0%) (37.8%) | (516%) | (75.5%)
¥ 52.52 61.64 56.56 54.27 54.30 1132 54.04 63.00 24.56 7.32
70 7 | =R 49.46
; 2% 4.6% 14.3% 7% 8% 77.1% 3% 7.4% 50.4% 5.2%
k1 6.29 24.69 3 9.79 9.8 9 9.39 27.49 0.49 85.29
B E 52.52 57.56 51.69 37.86 47.49 16.35 52.64 61.31 2210 6.46
70 10 48.46
Y (8.4%) (18.8%) 6.7%) | (21.9%) (2.0%) (66.3%) (8.6%) (265%) | (54.4%) | (86.7%)
B E 52.52 54.57 48.43 31.45 42.94 13.85 51.70 60.89 23.02 9.14
70 12 4251
i (23.6%) (28.4%) " | “(13.9%) | (26:0%) (1.0%) (47.4%) (21.6%) (433%) | (45.8%) | (78.5%)
MR 52.52 58.15 55.59 52.37 47.49 31.68 54.04 62.88 24.10 18.46
70 7| TFT | sea
(3.1%) (0.3%) (4.79) | (10:2%) (12.4%) (41.5%) (7.3%) (7.8%) (58.7%) | (65.9%)
R 52,52 4362 48,99 34.14 42.94 23.67 52.64 60.84 2043 9.26
70 10 | FF7 ] 5418
(6.9%) (19.5%) (9.6%) [ (37.0%) (12.6%) (51.8%) (2.9%) (123%) | (623%) | (81.2%)
R 52,52 49.45 47.60 30,51 54.30 19.88 51.70 60.57 21.88 19.35
70 12 | TFT | 4015
(9.9%) (0.6%) @2%) | (37.9%) (6.9%) (65.9%) (5.2%) @32%) | (555%) | (66.8%)
W E 52,52 61.16 56.43 54.01 54.30 12.85 54.04 63.01 24.60 10.24
70 7 52.45
i (0.1%) (16.6%) (7.6%) (3.0%) (3.5%) (75.5%) (3.0%) @01%) | (531%) | (80.5%)
W E 5252 55.64 51.32 37.35 47.49 21.64 52.64 61.45 2261 6.02
70 10 4754
i (10.5%) (17.0%) 8.0%) | (21.4%) (0.1%) (54.5%) (10.7%) @93%) | (524%) | (87.3%)
W E 5252 54.78 48.46 31.49 42.94 13.48 51.70 60.68 22.28 12,68
70 12 46.57
i (12.8%) (17.6%) @1%) | (32.4%) (7.8%) (71.1%) (11.0%) (303%) | (522%) | (72.8%)
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247 p ARz FmeEdan Ik -0 & £ 64mm > 48mm ~ 36mm 2 20mm e B2 %S % 2 F e
$ 12 & (mm)
Y g’;‘g w2 | 2me e -
. i 77k %_ K e = 7 -
ol mm | BT emy | B MM gindex i : shtmer | sad | wipmes E swee
£ 35 X 36 £ 37 318 £ 3.19 Y=
o -120.79 2152 21.99 26.81 511.97 27.59 15.71 29.68 27.27 17920.40
A | 3525 | 1 5 f;f 9.26
: (1404%) (132.4%) | (137.5%) | (189.6%) (5429%) (198.0%) (69.7%) (220.6%) | (1955%) | (193425%)
o -159.18 62.94 41.09 7159 1926.52 35.45 18.22 34.54 26.64 45.82
¥
B | 4028 1 5 i 22.03
: (822.6%) (158.7%) (86.5%) | (225.0%) (8645%) (60.9%) (17.3%) (56.8%) (20.9%) (108.0%)
- -99.85 -100.48 -14.06 -18.35 886.41 79.65 11.56 18.01 23.32 102.23
c | 263 | 1 10 ﬁ?f 8.77
: (1239%) (1246%) (260.3%) | (309.2%) (10007%) (808.2%) (31.8%) (105.3%) | (165.9%) (1066%)
R -183.90 -149.64 1.90 -21:33 5856.90 151.84 33.18 50.57 26.91 199.60
D | 57.92 1 10 4= 27.90
: (759.1%) (636.4%) 932%) | (176.5%) (20892%) (444.2%) (18.9%) (81.2%) (3.6%) (615.4%)
R -82.56 -41.63 11.26 291 439.82 43.75 18.17 35.60 24.42 8.51
E | 4365 1 10 g 22.99
: (459.1%) (281.1%) (51.0%) (87.3%) (1813%) (90.3%) (21.0%) (54.9%) (6.2%) (63.0%)
R -16.66 173.21 74.74 69.01 103.19 7231 54.28 66.22 36.61 43.26
F | 7087 1 10 % 64.45
: (125.8%) (168.8%) (16.0%) (7.1%) (60:1%) (12.2%) (15.8%) (2.8%) (43.2%) (32.9%)
R 25.47 88.33 69.87 50.94 40.35 16.56 85.81 78.27 2856 324.89
G | 8516 1 10 % 68.02
: (62.6%) (29.9%) 2.7%) (25.1%) (40.7%) (75.7%) (26.2%) (15.1%) (58.0%) (377.6%)
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20 | 0.28 | 13.34 | 1362 | 0329 | 7 1 MEF =
20 | 057 | 10.96 | 1153 | 0.337 | 10 1 MER =
20 | 071 | 1000 | 10.71 | 0.314 | 12 1 MER =
20 | 0.00 | 13.08 | 13.08 | 0.344 | 7 1 AREER
20 | 0.00 | 11.24 | 11.24 | 0.306 | 10 1 AREER
20 | 0.14 | 10.26 | 10.40 | 0.349 | 12 1 AREER
20 | 0.00 | 1254 | 1254 | 0326 | 7 2 MER =
20 | 028 | 12.38 | 1266 | 0.332 | 10 2 MER =
20 | 014 | 992 | 1006 | 0302 | 12 2 MER =
20 | 0.00 | 1420 | 1420 | 0362 | 7 2 ABHEED
20 | 0.00 | 13.78 | 13.78 | 0.303 | 10 2 ABHEED
20 | 0.00 | 1254 | 1254 1 0.282 { (12 2 ABHEED
36 | 3.25 | 13.76 | 17.01+,0.299 | 7 1 MER =
36 | 2.69 | 11.80 |-14.49 | 0.291 | 10 1 FER =
36 | 226 | 954 |-11.80 | 0316 | 12 1 MER =
36 | 099 | 13.12 | -14.11 | 0.286- |+ 7 1 AREER
36 | 1.13 | 1322 | 14357 0.325 | 10 1 AREER
36 | 1.56 | 11.10 | 12.66|.0:303 | " 12 1 AREER
36 | 1.84 | 1614 | 1798 | 0302 | 7 2 MER =
36 | 142 | 1460 | 16.02 | 0312 | 10 2 MER =
36 | 1.13 | 1248 | 1361 | 0278 | 12 2 MEF =
36 | 099 | 1492 | 1591 | 0339 | 7 2 ABEEER
36 | 1.13 | 1344 | 1457 | 0326 | 10 2 ABEEER
36 | 1.84 | 1382 | 1566 | 0354 | 12 2 ABEEER
48 | 127 | 1992 | 2119 | 0321 | 7 1 MEH =
48 | 198 | 2048 | 2246 | 0.350 | 10 1 MER =
48 | 0.85 | 16.88 | 17.73 | 0.333 | 12 1 MER =
48 | 071 | 2002 | 20.73 | 0.301 | 7 1 AREER
48 | 226 | 21.14 | 2340 | 0.348 | 10 1 AHEER
48 | 1.84 | 1856 | 20.40 | 0.312 | 12 1 AREER
48 | 0.85 | 21.72 | 2257 | 0340 | 7 2 MER =
48 | 113 | 19.76 | 20.89 | 0.334 | 10 2 MER =
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48 | 099 | 18.24 | 19.23 | 0.308 | 12 2 REHR =
48 | 042 | 20.66 | 21.08 | 0.291 | 7 2 BHEER
48 | 071 | 20.80 | 2151 | 0.341 | 10 2 BHEFER
48 | 156 | 19.00 | 2056 | 0.313 | 12 2 BHEEER
54 | 538 | 27.70 | 33.08 | 0290 | 7 1 MER =
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64 | 2.69 | 38.60 | 41.29 | 0.302 | 10 2 ABHEER
64 | 2.83 | 38.94 | 41.77 | 0.336 | 12 2 ABHEER
70 | 863 | 4598 | 5461 | 0296 | 7 1 MER =
70 | 6.23 | 46.16 | 52.39 | 0.292 | 10 1 MER =
70 | 6.65 | 37.16 | 4381 | 0313 | 12 1 RER =
70 | 3.96 | 4550 | 49.46 | 0.333 | 7 1 BHEER
70 | 3.68 | 4478 | 4846 | 0313 | 10 1 BEEER
70 | 425 | 3826 | 4251 | 0.345 | 12 1 BEEER
70 | 425 | 5406 | 5831 | 0325 | 7 2 REH =
70 | 552 | 4866 | 54.18 | 0.284 | 10 2 REH =
70 | 439 | 4476 | 49.15 | 0325 | 12 2 REH =
70 | 453 | 47.92 | 5245 | 0334 | 7 2 BEEFER
70 | 3.26 | 44.28 | 4754 | 0.322 | 10 2 BHEER
70 | 4.81 | 4176 | 4657 | 0.332 | 12 2 BHEER
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LB2A AR TR KT R AR B RH D

. TS Rk
BRI | s R || ket 6l
20 - 6.38 -
36 1.80 18.99 2.98
7em/1/ 8 = 48 1.33 26.81 1.41
54 1.13 20.92 0.78
64 1.19 16.81 0.80
70 1.09 15.39 0.92
20 - 8.47 -
36 1.80 21.51 2.54
10cm/L/ 8 = 48 1.33 25.54 1.19
54 1.13 23.09 0.90
64 1.19 19.76 0.86
70 1.09 17.61 0.89
20 - 9.29 -
36 1.80 24.20 2.60
e 48 1.33 30.27 1.25
54 1.13 29.56 0.98
64 1.19 22.34 0.76
70 1.09 26.19 1.17
20 - 6.92 -
36 1.80 21.89 3.16
TemiE B 48 1.33 27.27 1.25
54 1.13 24.04 0.88
64 1.19 24.51 1.02
70 1.09 20.54 0.84
20 - 8.76 -
36 1.80 21.65 2.47
10em// § 1 48 1.33 24.60 1.14
54 1.13 29.68 1.21
64 1.19 25.71 0.87
70 1.09 21.54 0.84
20 - 9.60 -
36 1.80 23.34 2.43
12cem/l/E 1 48 1.33 27.60 1.18
54 1.13 31.40 1.14
64 1.19 25.25 0.80
70 1.09 27.49 1.09

(#)
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20 - 7.46 -
36 1.80 18.02 242
7em/2/ 8 = 48 1.33 25.43 1.41
54 1.13 24.64 0.97
64 1.19 18.64 0.76
70 1.09 11.69 0.63
20 - 7.34 -
36 1.80 19.98 2.72
10cm/2/ 8 = 48 1.33 27.11 1.36
54 1.13 23.87 0.88
64 1.19 18.62 0.78
70 1.09 15.82 0.85
20 - 9.94 -
36 1.80 22.39 2.25
12cm/2/8 = 48 1.33 28.77 1.28
54 1.13 27.22 0.95
64 1.19 19.95 0.73
70 1.09 20.85 1.05
20 - 5.80 -
36 1.80 20.09 3.46
Temi2l ¥ B 48 1.33 26.92 1.34
54 1.13 28.03 1.04
64 1.19 19.91 0.71
70 1.09 17.55 0.88
20 - 6.22 -
36 1.80 21.43 3.44
10cm/2/ § 3 48 1.33 26.49 1.24
54 1.13 28.82 1.09
64 1.19 22.71 0.79
70 1.09 22.46 0.99
20 = 7.46 -
36 1.80 20.34 2.73
L2emi2l E 1 48 1.33 27.44 1.35
54 1.13 29.34 1.07
64 1.19 22.23 0.76
70 1.09 23.43 1.05
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% B3 I ERTERF Sz £k 5 R H gL

s g | PR BRI EEE R
(cm) LB (mm) LB
7 - 6.38 - -
20mm/1/ % =% 10 1.43 8.47 1.33 0.93
12 1.2 9.29 1.1 0.92
7 - 6.92 - -
20mm/1/ & +3 10 1.43 8.76 1.27 0.89
12 1.2 9.6 1.1 0.92
7 - 7.46 - -
20mm/2/ % = 10 1.43 7.34 0.98 0.69
12 1.2 9.94 1.35 1.13
7 - 5.8 - -
20mm/2/ & 3 10 1.43 6.22 1.07 0.75
12 1.2 7.46 1.2 1.00
7 - 18.99 - -
36mm/1/F % 10 1.43 21.51 1.13 0.79
12 1.2 24.2 1.13 0.94
7 g 21.89 - -
36mm/1/ & +3 10 1.43 21.65 0.99 0.69
12 1.2 23.34 1.08 0.90
7 - 18.02 - -
36mm/2/ ¥ % 10 1.43 19.98 1.11 0.78
12 1.2 22.39 1.12 0.93
7 - 20.09 - -
36mm/2/ & 13 10 1.43 21.43 1.07 0.75
12 1.2 20.34 0.95 0.79
7 - 26.81 - -
48mm/1/§ = 10 1.43 25.54 0.95 0.66
12 1.2 30.27 1.19 0.99
7 - 271.27 - -
48mm/1/ & +3 10 1.43 24.6 0.9 0.63
12 1.2 27.6 1.12 0.93
7 - 25.43 - -
48mm/2/ F % 10 1.43 27.11 1.07 0.75
12 1.2 28.77 1.06 0.88
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7 - 26.92 - -
48mm/2/ & +3 10 1.43 26.49 0.98 0.69
12 1.2 27.44 1.04 0.87
7 - 20.92 - -
54m/1/ % % 10 1.43 23.09 1.1 0.77
12 1.2 29.56 1.28 1.07
7 - 24.04 - -
54mm/1/ ¥ +5 10 1.43 29.68 1.23 0.86
12 1.2 31.4 1.06 0.88
7 - 24.64 - -
54mm/2/ F. % 10 1.43 23.87 0.97 0.68
12 1.2 27.22 1.14 0.95
7 - 28.03 - -
54mm/2/ & 3 10 1.43 28.82 1.03 0.72
12 1.2 29.34 1.02 0.85
7 - 16.81 - -
64mm/1/F % 10 1.43 19.76 1.18 0.83
12 1.2 22.34 1.13 0.94
7 . 2451 - -
64mm/1/ & 1 10 1.43 25.71 1.05 0.73
12 1.2 25.25 0.98 0.82
7 - 18.64 - -
64mm/2/§. % 10 1.43 18.62 1 0.70
12 1.2 19.95 1.07 0.89
7 - 19.91 - -
64mm/2/ & 13 10 1.43 22.71 1.14 0.80
12 1.2 22.23 0.98 0.82
7 - 15.39 - -
70mm/1/ ¥ =% 10 1.43 17.61 1.14 0.80
12 1.2 26.19 1.49 1.24
7 - 20.54 - -
70mm/1/ &+ 10 1.43 21.54 1.05 0.73
12 1.2 27.49 1.28 1.07
7 - 11.69 - -
70mm/2/ % % 10 1.43 15.82 1.35 0.94
12 1.2 20.85 1.32 1.10
7 - 17.55 . =
70mm/2/ ¥ 15 10 1.43 22.46 1.28 0.90
12 1.2 23.43 1.04 0.87
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% BA G kR R RS

R PR BokiE | gk
FE | Fe | AN |4 [ EF [ R | &R | BkE | BkE
En | BE | F o | %R

70 | 439 (2654 1 | = | 6.23 |46.16 | 19.62 19.88
70 | 3.26 |2598| 1 | &1 | 3.68 |44.78 | 18.80

70 | 467 |2510| 2 | = | 552 | 4866 | 23.56

70 | 311 |2674| 2 | &1 | 3.26 | 44.28 | 1754

64 | 3.68 |21.72| 1 | #= | 3.26 | 4098 | 19.26 18.24
64 | 255 |2084| 1 | &£+ | 2.83 |3546 | 14.62

64 | 283 |2236| 2 | #= | 142 4396 | 21.60

64 | 297 |2112| 2 | &£+ | 2.69 | 3860 | 17.48

54 | 283 [ 970 | 1 | #% | 425 |26.66 | 16.96 15.49
54 | 1.84 | 944 | 1 | &£ | 226 |22.06 | 12.62

54 | 1.84 [1008| 2 | #*%_.[.283 |27.30| 17.22

54 | 198 [ 832 | 2 | &+ | 17012348 | 15.16

48 | 1.70 | 594 | 1+ | B=,| 1.98 |2048 | 1454 14.305
48 | 226 | 614 | 1 | &4 | 226 |21.14 | 15.00

48 | 142 |58 | 2 | #% | 113 [19.76 | 13.88

48 | 1.13 | 7.00 | 2| &4 | 0.71-20.80 | 13.80

36 | 1.27 | 198 | 1} #= | 269 [ 1180 | 9.82 11.27
36 | 085 | 1.80 | 1 | &4+ {113 11322 | 11.42

36 | 071 [ 216 | 2 | B | 142 | 1460 | 12.44

36 | 085 | 204 | 2 | &4 | 113 1344 | 11.40

20 | 042 | 092 | 1 | #= | 057 1096 | 10.04 11.1
20 | 028 | 092 | 1 | &£+ | 0.00 |11.24 | 10.32

20 | 014 | 110 | 2 | = | 028 |12.38| 11.28

20 | 0.00 | 1.02 | 2 | £+ | 0.00 |13.78 | 12.76
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2 ClekErzguafag ik E-1a € 70mm -~ 54mm 2 36mm = 29 % % 5% 5 5 2 &
] % AT L ] 1 5 @ (mm)
M g& ?fr ’Fﬁ,f—\' ? BB = » —~ N — N
iR e | BR - ) . " 7ok Z R iz PO o ity f5k 5 SWCC-
5o (mm) ik (cm) Fa4p (mm) @ index 4 35 <36 37 FokEan R S&J i+ ¥ s 318 319 Darcy
mE 3 -2.65 2.23 1.67 1.90 3.97 24.93 18.18 13.83 35.37 13.77
A 20 1 7 L7 1362
(119.5%) (83.6%) (87.7%) (86.1%) (70.9%) (83.0%) (33.5%) (1.52%) (159.7%) (1.1%)
mE 3 -2.65 -1.31 -2.73 351 -2.93 23.13 15.07 10.67 32.64 7.74
B 20 1 10 | I 1153
(123.0%) (111.4%) | (123.7%) (69.6%) (125.4%) (100.6%) (30.7%) (7.5%) (183.1%) (32.8%)
mE 3 -2.65 -8.92 -6.94 1.68 -7.52 27.75 12.99 8.96 27.76 9.34
c 20 1 2 | T wn
(124.8%) (183.3%) | (164.8%) (84.4%) (170.3%) (159.2%) (21.3%) (16.3%) (159.3%) (12.8%)
e -2.65 521 2.65 5.14 3.97 2231 18.18 13.63 36.92 10.99
D 20 1 7 | = 13.08
k1 (120.3%) (60.2%) (79.4%) (60.7%) (69.7%) (70.5%) (39.0%) (4.2%) (182.3%) (16.0%)
A E -2.65 -8.41 4,37 -0.30 -2.93 28.07 15.07 11.09 29.38 8.99
E 20 1 10 11.24
FgH (123.6%) (174.8%) |- (138.9%) | (102.6%) (126.0%) (149.8%) (34.0%) (1.3%) (161.4%) (20.0%)
A E -2.65 -5.70 -6.32 2.88 752 24.56 12.99 8.47 31.43 11.31
F 20 1 12 10.40
i (125.5%) (154.8%) +| (160.8%) (72.4%) (172.3%) (136.2%) (24.9%) (18.5%) (202.2%) (8.7%)
mE 3 -2.65 2.05 1.61 1.69 3.97 24.60 18.18 13.87 35.03 20.36
G 20 2 7| L7 | 1254
(121.2%) (83.7%) (87.2%) (86.5%) (68.3%) (96.1%) (45.0%) (10.6%) (179.4%) (62.4%)
mE 3 -2.65 -2.44 -3.00 2.90 -2.93 23.76 15.07 10.74 32.08 6.30
H 20 2 10 | T 1266
(121.0%) (119.3%) | (123.7%) (77.1%) (123.1%) (87.7%) (19.0%) (15.2%) (153.3%) (50.2%)
mE 3 -2.65 -14.21 -7.96 -0.29 -7.52 29.20 12.99 9.12 26.52 23.21
| 20 2 12 | 077 | 1006
(126.4%) (241.3%) | (179.1%) | (102.9%) (174.8%) (190.2%) (29.1%) (9.3%) (163.7%) | (130.6%)
A5 E -2.65 6.97 3.23 7.07 3.97 13.56 18.18 13.38 38.82 8.07
J 20 2 7 14.20
i (118.7%) (50.9%) (77.2%) (50.2%) (72.0%) (4.5%) (28.0%) (5.8%) (173.4%) (43.2%)
AN E -2.65 -8.84 -4.47 -0.53 -2.93 28.19 15.07 11.15 28.99 12.26
K 20 2 10 13.78
i (119.3%) (164.2%) | (1325%) | (103.8%) (121.2%) (104.6%) (9.3%) (19.1%) (110.4%) (11.0%)
AN E -2.65 -24.87 -10.01 -4.26 -7.52 3273 12.99 9.40 24.44 31.16
L 20 2 12 12.54
i (121.2%) (298.3%) | (179.8%) | (133.9%) (160.0%) (161.0%) (3.6%) (25.1%) (94.9%) (148.5%)
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£ A L r it fz & (mm)
A ik FRE PR —
R s | R e ) . . 7ok AR i N e . R K SWCC-
& 5 @ 5 bES o PE3 TGRS - - ’
mmy | B | my | BF | (M) | @index *35 *36 37 Bk S&) i 318 X319 Darcy 7+
N3 24.49 31.28 3001 32.88 31.11 24.68 24.37 41.94 34.50 14.64
48 1 7 | PFT | 2110
(15.5%) (47.6%) 416%) | (55.1%) (46.8%) (16.4%) (15.0%) (97.9%) (62.8%) (30.9%)
N3 24.49 32.77 26.67 27.65 24.21 11.78 21.25 38.49 33.96 6.15
48 1| w0 | BFT | 2246
(9.0%) (48.9%) (187%) | (231%) (7.8%) (49.5%) (5.4%) (71.4%) (51.2%) (72.6%)
N3 24.49 20.40 21.31 19.57 19.62 25.71 19.18 36.69 29.81 10.56
48 1|12 [ PFF | s
(38.1%) (15.1%) 202%) | (10.4%) (10.7%) (45.0%) (8.2%) (106.9%) | (68.1%) (40.5%)
whE 24.49 25.03 27.95 26.05 31.11 28.00 24.37 4222 32.44 16.09
48 1 7 | 20.73
L (18.1%) (20.8%) 349%) | (25.7%) (50.1%) (35.1%) (17.6%) (103.7%) | (56.5%) (22.4%)
BHE 24.49 28.10 2559 2515 24.21 16.84 21.25 38.52 33.76 15.91
48 1 | 10 23.40
g (4.6%) (20.8%) (9:4%) (7.5%) (3.5%) (28.0%) (9.2%) (64.6%) (44.3%) (32.0%)
BHE 24.49 17.76 20.81 1859 19.62 27.29 19.18 36.98 27.59 12.08
48 1| 12 20.40
g (20.0%) (12.9%) (2.0%) (8.9%) (3.8%) (33.8%) (6.0%) (81.3%) (35.2%) (40.8%)
N3 13.29 35.73 31.48 37,75 19,50 12.00 24.37 4168 36.50 14.23
48 2 7| DFER | 22s
(41.1%) (58.3%) (39.5%) | (67:2%) (13.6%) (46.8%) (8.0%) (84.7%) (61.7%) (37.0%)
N3 13.29 29.29 25.87 25.79 12.42 22.54 21.25 38.71 32.32 5.65
48 2 | 10 | DFF ] 2089
(36.4%) (40.2%) (23.8%) | (23.4%) (40.5%) (7.9%) (L.7%) (85.3%) (54.7%) (73.0%)
N3 13.29 18.16 20.88 18.74 77 27.58 19.18 37.04 27.12 12,53
48 2 | 12 | PFT ] 1023
(30.9%) (5.6%) (8.6%) @.7%) (59.9%) (43.4%) (0.3%) (92.6%) (41.0%) (34.8%)
B E 13.29 27.28 28.69 28,51 19.50 28.15 24.37 42.35 31.40 14.29
48 2 7 21.08
i (37.0%) (29.4%) (36.1%) | (35.2%) (7.5%) (33.5%) (15.6%) (100.9%) | (48.9%) (32.2%)
B E 13.29 29.22 25.85 25.75 12.42 23.67 21.25 38.61 33.08 11.55
48 2 | 10 2151
P (38.2%) (35.9%) (202%) | (19.7%) (42.3%) (10.0%) (1.2%) (79.5%) (53.8%) (46.3%)
W E 13.29 21.89 21.60 2013 771 26.41 19.18 36.98 27.63 15.28
48 2 | 12 20,56
i (35.4%) (6.5%) (5.1%) 2.1%) (62.5%) (28.5%) (6.7%) (79.9%) (34.4%) (25.7%)
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£ A L r it fz & (mm)
S A ik FRE PR —
i o | BR e ) . . kAR Tt e e s . L gk 5t SWCC-
P & 5 & XA P > ok & CRE PES TR - - .
B (mm) B4 (cm) B4 (mm) @ index 35 <36 37 7ok F i S&J ¥ i 318 319 Darcy i+
S 41.49 48.35 46.37 51.10 47.70 24.48 42.94 58.06 33.65 9.62
A 64 1 7 % ' 47.19
(12.1%) (2.5%) (1.7%) (8.3%) (1.1%) (48.1%) (9.0%) (23.0%) (28.7%) (79.6%)
mE# 41.49 49.56 42.85 40.01 40.62 11.66 39.82 54.62 32.95 351
B 64 1 10 —*\ ' 44.24
(6.2%) (12.0%) (3.1%) (9.6%) (8.2%) (73.7%) (10.0%) (23.5%) (25.5%) (92.1%)
S 41.49 31.65 36.40 27.75 35.91 28.58 37.75 53.26 25.47 13.84
C 64 1 12 —*\ ' 41.66
(0.4%) (24.0%) (126%) | (334%) (13.8%) (31.4%) (9.4%) (27.8%) (38.9%) (66.8%)
iﬁﬁ - 41.49 51.27 47.33 54.30 47.70 20.84 42.94 57.79 35.65 6.95
D 64 1 7 | = 39.49
LR (5.1%) (29.8%) (19.9%) | (37.5%) (20.8%) (47.2%) (8.7%) (46.4%) (9.7%) (82.4%)
A% 4 Ei 41.49 45.23 41.85 37.69 40.62 22.68 39.82 54.96 30.40 13.59
E 64 1 10 38.29
'y (8.4%) (18.1%) (9.:3%) (1.6%) (6.1%) (40.8%) (4.0%) (43.5%) (20.6%) (64.5%)
AR E 41.49 49.14 39.77 34.26 35.91 12.29 37.75 52.28 32.89 2.07
F 64 1 12 38.75
i (7.1%) (26.8%) (2.6%) (11.6%) (7.4%) (68.3%) (2.6%) (34.9%) (15.1%) (94.7%)
HEE 40.42 44.29 45.03 46.66 40.14 22.14 42.94 58.17 32.80 14.41
G 64 2 7 R ' 45.36
(10.9%) (2.4%) (0.7%) (2.9%) (11.5%) (51.2%) (5.3%) (28.2%) (27.7%) (68.3%)
mE 3 40.42 45.84 41.99 38.02 35.55 26.97 39.82 54.69 32.46 13.46
H 64 2 10 % ' 45,38
(8.3%) (1.0%) (7.5%) (16.2%) (19.3%) (38.8%) (12.2%) (20.5%) (28.5%) (69.5%)
S 40.42 33.17 36.69 28.32 47.04 26.29 37.75 53.00 27.48 0.37
| 64 2 12 % ' 44.05
(9.8%) (24.7%) (16.7%) | (35.7%) (5.0%) (41.3%) (14.3%) (20.3%) (37.6%) (99.2%)
%ﬁf? £ 40.42 51.24 47.32 54.26 47.04 19.73 42.94 57.72 36.18 11.88
J 64 2 7 44.09
i (8.3%) (16.2%) (7.3%) (23.1%) (6.7%) (55.3%) (2.6%) (30.9%) (17.9%) (73.1%)
%E’Fﬁ £ 40.42 39.71 40.58 34.74 40.14 26.08 39.82 55.15 28.95 12.97
K 64 2 10 41.29
i (2.1%) (3.8%) (1.7%) (15.9%) (2.8%) (36.9%) (3.6%) (33.6%) (29.9%) (68.6%)
%E’Fﬁ £ 40.42 44,75 38.92 32.63 35.55 15.88 37.75 52.65 30.12 4,78
L 64 2 12 41.77
ip (3.2%) (7.1%) (6.8%) (21.9%) (14.9%) (62.0%) (9.6%) (26.0%) (27.9%) (88.6%)
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N

2 C2pRazgweatin i kE-1a& £ 70mm -~ 54mm %2 36mm = 29 % %% 5 F e

$ i 1 (mm)
li; AR iﬁg S| gl T g
5 ! : 5ok AR Bk s .
om | BF | cmy | BF | MM gindex ¢ Gk AR S&J i* o s palll S:VmCCA
£ 35 X 36 £ 37 ~3.18 £ 3.19 Y=
" -165.14 17.41 18.10 1438 706.48 36.07 19.47 30.60 41.63 12188.67
3525 | 1 5 ?f 9.26
‘ (1883%) (88.0%) (955%) | (55.3%) (7529%) (289.5%) (110.3%) (2305%) | (349.6%) | (131527%)
" -215.88 69.73 44.98 12318 3028.44 47.47 21.39 35.79 40.47 45.82
4028 | 1 5 ?f 2203
‘ (1080%) (2165%) | (1042%) | (459.2%) (13647%) (115.5%) (2.9%) (62.5%) (83.7%) (108.0%)
" -135.78 -138.43 -29.51 -68.60 1204.97 99.99 1353 17.06 3236 102.23
2636 | 1 10 ﬁ?f 8.77
' (1648%) (1678.5%) | (4365%) | (882.2%) (13640%) (1040%) (54.3%) 946%) | (269.0%) | (1066%)
" -252.66 21175 -22.18 10128 9798.86 194.88 31.48 47.76 38.92 199.60
¥
5792 | 1 0 | 42 | 2790
' (1006%) (859.0%) | (179.5%) | (462.8%) (35021%) (598.5%) (12.8%) (71.2%) (39.5%) (615.4%)
" -118.49 -67.15 0.25 -26.78 565.10 53.55 18.10 34.09 34.37 8.51
¥
4365 | 1 0 | 42 | 229
' (615.4%) (392.1%) | (98:9%) | (216.5%) (2358%) (132.9%) (21.3%) (48.3%) (49.5%) (63.0%)
" 4157 203.83 83.77 124,09 111.39 85.28 51.15 58.36 56.71 43.26
¥
7087 | 1 0 | 42 | 64t
~ (164.5%) 2163%) | (30.0%) | (92:5%) (72.8%) (32.3%) (20.6%) (9.5%) (12.0%) (32.9%)
ng 8.48 89.28 68130 65.74 39.89 15.84 81.18 74.60 41.96 324.89
8516 | 1 0 | g4z | ss02
~ (87.5%) (31.3%) (0.4%) (3.4%) (41.4%) (76.7%) (19.3%) (9.7%) (38.3%) (377.5%)
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% C3 & & 70mm ~54mm % 36mm = 2§ H 2% s F ez guesan ik
T P 172 it (mm)
E AT 8 | Re — —
%R Pl oer : ‘ o FKAP adt e . s L Swcc-
3 8 5 8 5 i 5ok R i ¥ §F ik ,
ol om) | B omy | BHO| (M) | @index X35 36 x37 #kFatk S&J I 318 X319 Darcy
o 13.29 16.82 17.20 17.40 1950 26.86 17.62 30.25 3221 9.19
Al 36 1 7 [ TFT ] o
(21.8%) (1.1%) (1.1%) (2.3%) (14.8%) (58.2%) (3.6%) (77.8%) (89.3%) (45.9%)
o 13.29 7.72 11.66 1171 12.42 28.79 1450 27.30 27.81 9.60
B | 36 1 10 | PFF | 1440
(8.7%) (49.7%) 195%) | (19.2%) (14.6%) (97.9%) (0.1%) (88.4%) (91.9%) (34.0%)
o 13.29 1175 9.96 13.36 7.71 23.38 12.43 24.92 28.03 7.11
c| 36 1 12 | PFF | 1180
(12.8%) (0.4%) (156%) | (13.2%) (34.6%) (98.5%) (5.3%) (1112%) | (137.6%) (39.6%)
iy 13.29 15.18 16.66 15.60 1950 28.74 17.62 30.42 30.88 13.69
D | 36 1 7 | =R 1411
1 (5.8%) (7.5%) (18.1%) " (10.6%) (38.2%) (103.6%) (24.8%) (1156%) | (118.9%) (3.0%)
BHE 13.29 10.75 12.36 13.33 12.4 26.04 1450 26.84 31.33 15.13
E| 36 1 10 1435
in (7.4%) (25.1%) (13.9%) (7.1%) (135%) (81.4%) (1.0%) (87.0%) (118.3%) (5.4%)
B E 13.29 2.27 8.13 9.83 7.7t 28.74 12.43 25.11 26.61 17.28
F 36 1 12 12.66
in (5.0%) (82.1%) @G5.7%) | (22.3%) (39.1%) (127.1%) (1.8%) (98.4%) (110.2%) (36.6%)
N3 13.29 19.46 18.08 20.29 19.50 23.84 17.62 30.20 32.56 15.30
G| 36 2 7 [ DFT ] 178
(26.0%) (8.3%) (0.5%) (12.9%) (85%) (32.8%) (2.0%) (68.0%) (81.1%) (14.8%)
I 13.29 12.29 1271 14.16 12.42 25.78 1450 27.02 29.98 9.12
H | 36 2 0 | 7FF | 1602
(17.0%) (23.3%) (20.6%) | (11.6%) (22.4%) (61.1%) (9.5%) (68.6%) (87.1%) (43.0%)
o 13.29 359 7.01 7.65 7.71 31.82 12.43 25.46 23.96 19.23
I 36 2 12 | DFF | 136
(2.3%) (1264%) | (485%) | (43.8%) (43.3%) (134.0%) (8.7%) (87.1%) (76.1%) (41.4%)
B E 13.29 21.32 18.69 22.32 1950 23.18 17.62 29.70 36.39 16.30
3 36 2 7 15.01
B (16.5%) (34.0%) A75%) | (40.3%) (22.5%) (45.7%) (10.7%) (86.6%) (128.7%) (2.5%)
BHE 13.29 12.67 12.80 14.36 12.42 26.10 1450 26.82 31.45 8.51
K| 36 2 10 1457
B (8.8%) (13.1%) (12.2%) (L.5%) (14.8%) (79.1%) (0.5%) (84.1%) (115.8%) (41.6%)
BHE 13.29 14.35 10.46 14.33 771 14.35 12.43 24.41 31.95 8.82
L | 36 2 12 15.66
B (15.2%) (8.4%) (33.2%) (8.5%) (50.8%) (8.4%) (20.7%) (55.8%) (104.0%) (43.7%)
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, o A Lo . J& iz & (mm)
3 A o4t & P T I—— ——
%R "l ar O . PKAR GlE RN N s EEES swcc-
L (mm) frk~a (cm) & 4 (mm) @ index % 35 <36 37 FokFmEE S&J i* ¥ F iR 318 319 Darcy
S 31.29 35.34 35.38 37.16 37.50 26.18 30.05 48.36 31.34 20.48
A 54 1 7 :2 ‘ 33.08
(5.2%) (6.8%) (6.9%) (12.3%) (13.6%) (20.7%) (9.2%) (46.2%) (5.3%) (38.0%)
S 31.29 34.77 31.75 29.98 30.42 17.11 26.94 44.92 30.70 18.42
B 54 1 10 % ‘ 30.91
(1.3%) (12.5%) 2.7%) (3.0%) (L5%) (44.6%) (12.9%) (45.3%) (0.7%) (40.4%)
S 31.29 29.88 27.98 24.60 25,71 19.58 24.86 42.91 28.16 13.81
C 54 1 12 % ‘ 24.44
(28.1%) (22.3%) 145%) | (0.7%) (5.3%) (19.8%) (L.7%) (75.6%) (15.2%) (43.5%)
B H ¥ 31.29 38.44 36.40 40.55 37.50 20.65 30.05 47.86 35.12 20.82
D | 54 1 7 | =W 29.96
BT (4.4%) (28.3%) @15%) | (35.3%) (25.2%) (31.1%) (0.3%) (59.8%) (17.2%) (30.5%)
A% 4 T 31.29 27.87 30.15 26.29 30.42 27.19 26.94 44.96 30.43 9.26
E 54 1 10 24.32
g (28.6%) (14.6%) @4a0%) | (©1%) (25.1%) (11.8%) (10.7%) (84.8%) (25.1%) (61.9%)
A% 4 T 31.29 29.88 27.98 24.60 25.71 29.07 24.86 43.08 26.83 20.25
F 54 1 12 22.60
ip (38.4%) (32.2%) 238%) | (8.8%) (13.7%) (28.6%) (10.0%) (90.6%) (18.7%) (10.4%)
HE 31.29 37.48 36.08 39.49 37.50 24.27 30.05 48.07 33.59 7.70
G 54 2 7 { ’ 29.36
(6.7%) 27.7%) 2.9%) | (345%) 27.9%) (17.2%) (2.4%) (63.7%) (14.4%) (73.8%)
] 31.29 42.13 33.45 33.93 30.42 12.57 26.94 44,52 33.75 9.87
H 54 2 10 % ’ 30.13
(3.9%) (39.8%) (11.0%) | -(12:6%) (1.1%) (58.2%) (10.6%) (47.8%) (12.0%) (67.2%)
] 31.29 26.80 27.39 23.45 25.71 26.15 24.86 42.92 28.05 16.46
| 54 2 12 % ’ 26.78
(16.9%) (0.1%) @3%) | (12.4%) (3.9%) (2.3%) (7.2%) (60.3%) (4.7%) (38.5%)
%ﬁ’[‘ﬁ o 31.29 33.66 34.82 35.31 37.50 27.78 30.05 48.32 31.66 18.18
J 54 2 7 25.97
i (20.5%) (29.6%) @34.1%) | (36.0%) (44.4%) (7.0%) (15.7%) (86.1%) (21.9%) (30.0%)
%E‘f? i 31.29 30.97 30.87 27.95 30.42 25.65 26.94 44,94 30.57 23.17
K 54 2 10 25.18
i (24.3%) (23.0%) 22.6%) | (11.0%) (20.8%) (1.9%) (7.0%) (78.5%) (21.4%) (8.0%)
%Efg i 31.29 33.27 28.64 25.86 25.71 16.97 24.86 42.69 29.76 12.36
L 54 2 12 24.66
B (26.9%) (34.9%) (16.1%) | (4.9%) (4.3%) (31.2%) (0.8%) (73.2%) (20.7%) (49.9%)
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, o A Lo . J& iz & (mm)
3 A o4t & P T I—— ——
wr | 20 | nr o . PKLE Al PP o TR swce-
L (mm) frk~a (cm) & 4 (mm) @ index % 35 <36 37 FokFmEE S&J i* ¥ F iR 318 319 Darcy
S 47.49 53.13 51.97 56.16 53.70 24.66 52.72 64.29 31.87 8.43
A 70 1 7 :2 ‘ 54.61
(13.0%) 2.7%) (4.8%) (2.8%) (L.7%) (54.8%) (3.5%) (17.7%) (41.6%) (84.6%)
S 47.49 41.28 45.55 36.84 46.62 29.51 49.61 61.30 27.84 11.93
B 70 1 10 % ‘ 52.39
(9.4%) (21.2%) 130%) | (29.7%) (11.0%) (43.7%) (5.3%) (17.0%) (46.9%) (77.2%)
S 47.49 48.84 44.55 35.64 41.91 13.40 47.53 58.98 27.63 10.73
C 70 1 12 % ‘ 43.81
(8.4%) (11.5%) @L7%) | (18.6%) (4.4%) (69.4%) (8.5%) (34.6%) (36.9%) (75.5%)
547 47.49 59.13 53.95 62.72 53.70 12.05 52.72 63.77 35.83 7.32
A%HE 3
D| 70 1 7 | =W 49.46
BT (4.0%) (19.5%) ©1%) | (26.8%) (8.6%) (75.6%) (6.6%) (28.9%) (27.6%) (85.2%)
A% 4 T 47.49 53.83 48.45 43.56 46.62 17.12 49.61 61.00 30.12 6.46
E 70 1 10 48.46
g (2.0%) (11.1%) ©00%) | (10.1%) (3.8%) (64.7%) (2.4%) (25.9%) (37.8%) (86.7%)
A% 4 T 47.49 49.95 2477 36.06 41.91 14.65 47.53 58.53 31.00 9.14
F 70 1 12 42.51
i (11.7%) (175%) G3%) | (152%) (L4%) (65.5%) (11.8%) (37.7%) 27.1%) (78.5%)
HE 47.49 54.61 52.45 57.77 53.70 23.22 52.72 63.88 35.01 19.35
G 70 2 7 { ' 58.31
(12.4%) (6.3%) 20.0%) | (0.9%) (7.9%) (60.2%) (9.6%) (9.6%) (40.0%) (66.8%)
] 47.49 35.73 44,27 33.86 46.62 31.49 49.61 61.40 27.06 18.46
H 70 2 10 % ’ 54.18
(3.4%) (34.1%) (18.3%) | -(37.5%) (14.0%) (41.9%) (8.4%) (13.3%) (50.1%) (65.9%)
] 47.49 43.30 43.49 33.59 41.91 26.07 47.53 58.81 28.90 9.26
| 70 2 12 % ’ 49.15
(18.6%) (11.9%) 115%) | (3L.7%) (14.7%) (47.0%) (3.3%) (19.7%) (41.2%) (81.2%)
%E’Fﬁ o 47.49 58.52 53.74 62.05 53.70 14.22 52.72 63.76 35.92 10.24
J 70 2 7 52.45
i (9.5%) (11.6%) @5%) | (183%) (2.4%) (72.9%) (0.5%) (21.6%) (31.5%) (80.5%)
%E‘f? i 47.49 51.34 47.88 42.22 46.62 24.37 49.61 60.87 31.05 6.02
K 70 2 10 47.54
ik (0.1%) (8.0%) (0.7%) (11.2%) (1.9%) (48.7%) (4.4%) (28.1%) (34.7%) (87.3%)
%Efg i 47.49 50.23 44.82 36.16 41.91 14.08 47.53 58.71 29.63 12.68
L 70 2 12 46.57
B (2.0%) (7.8%) G8%) | (22.4%) (10.0%) (69.8%) 2.1%) (26.1%) (36.4%) (72.8%)
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% C4 % & 64mm ~ 48mm ~ 36mm 2 20mm = 29 %2 % 2 F e w2 FB e Ik E
P Iy R ] 42 i & (mm)
o AR 8 | FplE s —
R M BB . ) . o 7oA R Gk S " ity BT SWCC-
5 (mm) FauE (cm) s (mm) ® index ;% 35 36 37 FokEan R S&J % ¥ s 318 319 Darcy i
mE 3 2.38 6.33 5.09 9.36 4.56 2241 13.72 12.93 24.30 13.77
A 20 1 7| D77 1862
(82.5%) (53.6%) (62.6%) (31.3%) (66.5%) (64.5%) (0.7%) (5.1%) (78.4%) (1.1%)
mE 3 2.38 3.60 0.92 7.39 -2.08 20.43 12.32 11.69 23.47 7.74
B 20 1 0 | 077 | 1153
(79.4%) (68.8%) (92.0%) (35.9%) (118.1%) (77.2%) (6.9%) (1.4%) (103.7%) (32.8%)
mE 3 2.38 -2.26 -2.67 5.68 -6.51 26.54 11.38 10.40 21.26 9.34
c 20 1 T2 A I TR
(77.8%) (121.1%) | (125.0%) | (47.0%) (160.8%) (147.9%) (6.3%) (2.9%) (98.5%) (12.8%)
B 2.38 8.61 5.72 10.61 456 19.20 13.72 13.17 25.15 10.99
D 20 1 7 | =T 13.08
k1 (81.8%) (34.1%) (56.3%) (18.9%) (65.1%) (46.8%) (4.9%) (0.7%) (92.3%) (16.0%)
A E 2.38 -1.87 -0.13 5.93 -2.08 26.89 12.32 11.19 21.70 8.99
E 20 1 10 11.24
i (78.8%) (116.6%) |- (101.2%) | (47.3%) (118.5%) (139.2%) (9.6%) (0.4%) (93.1%) (20.0%)
A E 2.38 0.22 2.27 6.14 -6.51 22.40 11.38 10.96 23.26 11.31
F 20 1 12 10.40
g (77.1%) (97.9%) (121.9%) | (41.0%) (162.6%) (115.4%) (9.4%) (5.3%) (123.6%) (8.7%)
mE s 2.38 6.18 5.05 9.28 4.56 22.03 13.72 12.88 24.12 20.36
G 20 2 7| DT 1254
(81.0%) (50.7%) (59.7%) (26.0%) (63.6%) (75.7%) (9.4%) (2.7%) (92.3%) (62.4%)
mE s 2.38 273 0.75 7.15 -2.08 21.77 12.32 11.60 23.17 6.30
H 20 2 0 | D77 | 1266
(81.2%) (78.5%) (0.75%) (43.5%) (116.4%) (71.9%) (2.7%) (8.4%) (83.0%) (50.2%)
T 2.38 -6.33 -3.33 4.92 -6.51 28.58 11.38 1021 20.58 2321
[ 20 2 12 | D77 1006
(76.3%) (163.0%) (94.0%) (51.1%) (164.7%) (184.0%) (13.1%) (1.5%) (104.6%) (130.6%)
AR 2.38 9.97 6.10 11.34 4.56 12.73 13.72 13.46 26.19 8.07
J 20 2 7 14.20
K (83.2%) (29.8%) (133.1%) | (20.1%) (67.9%) (10.4%) (3.4%) (5.2%) (84.4%) (43.2%)
AR 2.38 -2.20 -0.20 5.84 -2.08 27.05 12.32 11.13 21.49 12.26
K 20 2 10 13.78
K (82.7%) (116.0%) | (101.4%) | (57.6%) (115.1%) (96.3%) (10.6%) (19.2%) (55.9%) (11.0%)
AR 2.38 -14.53 -4.65 3.40 -6.51 33.94 11.38 9.89 19.45 31.16
L 20 2 12 12.54
i (81.0%) (215.9%) | (137.1%) | (72.9%) (151.9%) (170.7%) (9.2%) (21.1%) (55.1%) (148.5%)
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n ; T
f;; éz BE ) 2w ;K ALB Gl e 2o YD swcce
. 5 index S Sl S §ok R i 7 st ik Sk -
(mm) m) | EH | (mm) | ®index X35 X356 x37 $kFis S&J T X318 X319 Darcy i+
R 18.32 21.24 20.79 2221 20.10 24.98 15.08 28.45 22.39 2257
36 7 [T o
7.9% 24.9% 22.2% 30.6% 18.4% 47.1% 11.3% 67.2% 50.0% 32.7%
(7.9%) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
P 18.32 14.24 15.89 15.37 13.29 27.75 13.68 26.95 20.86 20.84
36 10 | PFF 1 1449
(25.9%) (1.8%) (9.6%) (6.1%) (8.7%) (90.7%) (5.6%) (86.0%) (60.2%) (43.8%)
P 18.32 17.34 1391 14.19 8.74 21.49 12.75 26.44 21.19 21.41
36 12 | PFF 180
(55.5%) (46.9%) 17.8%) | (20.2%) (25.8%) (82.4%) (8.0%) (124.1%) | (51.6%) (8L.4%)
whE 18.32 19.97 20.44 2152 20.10 27.64 15.08 28.25 2456 21.85
36 7 | =R 1411
LR (29.8%) (41.5%) 44.9%) | (52.5%) (42.4%) (95.9%) (6.9%) (1002%) | (50.4%) (54.9%)
BHE 18.32 1656 16.34 15.99 13.29 23.64 13.68 27.49 22.10 22.76
36 10 1435
'y (27.6%) (15.4%) @38%) | (11.4%) (7.4%) (64.7%) (4.7%) (91.5%) (54.4%) (58.6%)
B E 18.32 10.04 12.73 12.84 8.74 2752 12.75 26.22 23.02 20.63
36 12 12.66
i (44.7%) (20.7%) (0.6%) (L.4%) (30.9%) (117.4%) (0.7%) (107.2%) | (45.8%) (63.0%)
N3 18.32 23.27 2135 93.32 20.10 2111 15.08 28.50 24.10 22.77
36 7| TFT | 178
(2.0%) (29.4%) @8.8%) | (29:7%) (11.9%) (17.5%) (16.1%) (58.5%) (58.7%) (26.6%)
MR 18.32 17.75 1657 1631 13.29 23.46 13.68 27.28 20.43 22.02
36 10 | PFF ] 1602
(14.5%) (10.8%) (3.4%) (1.8%) (17.0%) (46.6%) (14.6%) (70.3%) (62.3%) (37.5%)
R 18.32 553 12.00 12.00 8.74 32.30 12.75 25.82 21.88 19.18
36 12 | DFF 1z
(34.7%) (59.4%) 118%) | (118%) (35.7%) (137.5%) (6.3%) (89.7%) (55.5%) (41.0%)
W E 18.32 24.70 2175 24.10 20.10 20.04 15.08 29.09 24.60 24.86
36 7 15.91
i (15.1%) (55.3%) 36.7%) | (51.5%) (26.3%) (26.0%) (5.2%) (82.8%) (53.1%) (56.2%)
W E 18.32 18.04 16.62 16.38 13.29 2378 13.68 2751 22,61 22.83
36 10 1457
ip (25.7%) (23.8%) 14.1%) | (24%) (8.8%) (63.2%) (6.1%) (88.8%) (52.4%) (56.7%)
W E 18.32 19.33 1423 1456 8.74 13.83 12.75 27.03 2228 2354
36 12 15.66
i (17.0%) (23.5%) (9.1%) (7.0%) (44.2%) (11.7%) (18.6%) (72.6%) (52.2%) (50.3%)
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" B L . i f @ (mm)
B R éz fﬂi @ P _ ‘ s K E B it e 80 it s R SWCC-
(mm) (cm) ER~ (mm) @ index ; T35 <36 37 ZokFdaiEE ES Ll Rt 3.8 319 Darcy
mE§ 29.52 35.13 33.31 33.33 31.70 22.02 23.23 40.80 22.39 23.83
48 7 % ' 21.19
(39.3%) (65.8%) (G7.2%) | (57.3%) (49.6%) (3.9%) (9.6%) (92.5%) (59.0%) (12.4%)
mE§ 29.52 36.28 29.83 25.11 25.06 11.24 21.83 39.89 20.86 24.20
48 10 —*\ ' 22.46
(31.4%) (61.5%) @28%) | (11.8%) (11.6%) (49.9%) (2.8%) (77.6%) (60.2%) (7.7%)
mE§ 29.52 26.76 25.49 19.59 20.63 23.33 20.90 38.71 21.19 22.37
48 12 —*\ ' 17.73
(66.5%) (50.9%) 438%) | (10.5%) (16.4%) (31.6%) (17.9%) (1183%) | (51.6%) (26.2%)
iﬁﬁ@ 5 29.52 30.32 31.98 30.71 31.70 26.61 23.23 40.48 24.56 22.70
48 7 | =R 20.73
B 1 (42.4%) (46.3%) 543%) | (48.2%) (52.9%) (28.4%) (12.1%) (95.3%) (50.4%) (9.5%)
iﬁﬁ Ei 29.52 32.69 29.13 24.15 25.06 14.90 21.83 39.86 22.10 24.09
48 10 23.40
'y (26.1%) (39.7%) @4:5%) (3.2%) (7.1%) (36.4%) (6.7%) (70.3%) (54.4%) 2.9%)
iﬁﬁ ® 29.52 24.72 25.16 19.22 20.63 25.66 20.90 38.37 23.02 21.16
48 12 20.40
in (44.7%) (21.2%) (23.3%) (5.8%) (1.19%) (25.8%) (2.4%) (88.1%) (45.8%) 3.7%)
M 29.52 38.56 34.26 35.20 20.10 11.25 23.23 41.10 24.10 24.92
48 7 R ' 22.57
(30.8%) (70.8%) 518%) | (55.9%) (10.9%) (50.2%) (2.9%) (82.1%) (58.7%) (10.4%)
mE 4§ 29.52 33.60 29.31 24.39 13.29 18.80 21.83 39.64 20.43 23.30
48 10 % V 20.89
(41.3%) (60.8%) (40.3%) | ~(16:8%) (36.4%) (10.0%) (4.5%) (89.7%) (62.3%) (11.5%)
I 29.52 25.03 25.21 19.27 8.74 25.92 20.90 38.30 21.88 20.91
48 12 % ' 19.23
(53.5%) (30.2%) @BL1%) | (50.1%) (54.5%) (34.8%) (8.7%) (99.2%) (55.5%) (8.7%)
%ﬁf? £ 29.52 32.05 32.46 31.65 20.10 26.76 23.23 40.33 24.60 22.14
48 7 21.08
i (40.0%) (52.0%) G4.0%) | (50.1%) (4.7%) (26.9%) (10.2%) (91.3%) (53.1%) (5.0%)
%E’Fﬁ # 29.52 33.54 29.30 24.38 13.29 20.64 21.83 39.76 22.61 23.72
48 10 21.51
ip (37.3%) (56.0%) 362%) | (13.3%) (38.2%) (4.1%) (1.5%) (84.8%) (52.4%) (10.3%)
%E’Fﬁ # 29.52 27.90 25.67 19.81 8.74 24.44 20.90 38.38 22.28 21.19
48 12 20.56
i (43.6%) (35.7%) (24.9%) 3.7%) (57.5%) (18.9%) (L.7%) (86.7%) (52.2%) (3.1%)
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W | Eaw | AT | AT | BER | 2HE I iz i (mm)

L B | BR 5 (mm) @ index % FokE P i Tk TG S&J i v Gtk B SWCC-
(mm) (cm) £ 35 36 37 54 3.18 5 3.19 Darcy iz

A 64 ! ! mEs 4652 51.96 49.54 47.23 48.30 2157 43.60 56.67 23.37 9.62
e (1.4%) (10.1%) (5.0%) (0.1%) (2.4%) (54.3%) (7.6%) 201%) | (505%) (79.6%)

B 64 1| 10 T R 4652 52.88 45.94 34.68 4149 11.02 42.20 55.74 23.65 351
e (5.2%) (19.6%) @9%) | (21.6%) (6.2%) (75.1%) (4.6%) (260%) | (465%) (92.1%)

¢ 64 1| T R 4652 39.10 40.90 26.76 36.94 27.28 41.26 54.05 20.01 13.84
o0 (11.7%) (6.29%) 18%) | (35.8%) (11.3%) (34.5%) (1.0%) 07%) | (52.0%) (66.8%)

D 64 1 T A E 4652 54.21 50.16 48.45 4830 17.69 4360 56.97 24.45 6.95

k1 39.49

(17.8%) @73%) | Q7.0%) | (22.7%) (22.3%) (55.2%) (10.4%) @43%) | (38.1%) (82.4%)

E 64 1| O ey 46,52 49,55 45.30 33.79 4149 20.48 42.20 55.35 22.26 13.59
i 02 (21.5%) 204%) | @@3%) | (11.7%) (8.3%) (46.5%) (10.2%) @45%) | (41.9%) (64.5%)

F 64 N I 46,52 52.56 43.07 29.25 36.94 11.64 41.26 55.18 24.06 2.07
it o7 (20.0%) (356%) 7 (111%) | (245%) (4.7%) (70.0%) (6.5%) @24%) | (37.9%) (94.7%)

G 64 2 ! ’f’ R 46,52 48.83 48.68 4552 4099 10.05 43.60 56.54 22.90 14.41
0% (2.5%) (7.6%) (7.3%) (0.3%) (9.7%) (58.0%) (3.9%) 246%) | (495%) (68.2%)

H 64 2| 10 m £ 46,52 50.02 4539 33.92 36.56 25,08 42.20 55.66 23.38 13.46
4% (5.6%) (10.2%) (0.0%) | (25:2%) (17.0%) (43.1%) (7.0%) @27%) | (485%) (69.5%)

! 64 2| 12 m xR 4652 4027 41.09 26.98 4763 24.10 41.26 54.35 21.10 0.37
o (3.8%) (8.6%) ©7%) | (38.8%) (6.3%) (46.2%) (6.3%) @34%) | (52.1%) (99.2%)

J 64 2 T g 4652 54.18 50.15 48.44 4763 16,53 43.60 57.05 24.75 11.88
h o (5.5%) @29%) | (137%) | (9.8%) (8.0%) (62.5%) (1.1%) 204%) | (43.9%) (73.1%)

K 64 2| Ol upg 46,52 4531 44.48 32.66 40.99 23.89 42.20 55.13 21.46 12,97
i e (12.7%) (9.7%) a7%) | (20.9%) (0.7%) (42.1%) 2.2%) (335%) | (48.0%) (68.6%)

L 64 2| 2l upg 46,52 49.19 4253 28.63 36.56 15.00 41.26 54.76 22.54 478
i e (11.4%) (17.8%) 18%) | (315%) (12.5%) (64.1%) (1.2%) @L1%) | (46.0%) (88.6%)
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