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Study of the Relationship between Surface Rupture

and Faulting in Relation to Jiashian Earthquake



B PR AR E
PRI e E TS

(101 £ 9 HEF SR

R AR AR T/ 2 T B TRCR B S 46 - SEEE 138
) > 4F T BT A R T LA R - AT S )

( OEE GBI

(VEE @rmt > = 8 7 | g

( FEE FHRE

RS R AT L R ST A
( OER QHEBIRD
/OEE Ggrme > & £ g | mmER
( FEE  FRE:

LIFFEES - SR P AR QBN S AR LGB EE N REEE &
S T EERE  BESE ) ZHEE - PR G ESHE Y BEY ) R
Mtk ~ BRI DL ~ 48 - SLBR R H BB AR Y SRSk - =8
BRI » AR (b2 BV RSB SCE TR DL R i 77 =0 SR A
EAIFEFMEE 242 EAR - BIEE - THEEIE -

ez 7 X % . 23,0 &
e E L B % e gk 100624016

LT Fi FALE 2 A HOR BAS BT R 2 M1

et R T
2HT _ RARERE B DML WL
fisE

L. RIZHES 2 HEREERETRE - ARG ICEENELSE 15 (85 3 i ME »
ERAEFERE SR HES A L EMAE  AITEHEREFSNRESE  FEERA -
BV HSATHIEEE » SRR AR HEHE ST hup:/thesis.lib.ncuedutw/ Rk

i RIFESHIEHAES A% ETR S A CEmEE s NE (£ XEFEN 2SS
o O HESITE -

3. FEIMEN— R RS - R IEES 4% PSR E S (LIRS
EZFEEHEE) -

4. EEEPEAFEEFIMEL G HRE - B - THEEFIE RS FEE TSR AT -




Bl KL LA RA
WX IR EE

RRAME Z2/MEM T8 AREMRIAI

Ei FALME X Wk AR AR BT R 2 Bl 14

BB AARETRE  RIERMAEFESE -

e A UL (%)

o> % 7 RAS H

101.06.15



B P REBELTHAFRA
WX UREBEBELE

ERAME BFRMEM_TE

m

o FERA

PR 3% 236 3L
ot FAL M E 2 Hh & o 3% o1 A8 T B 2 B 14
BAFTBEENR  VEBFLSBELETHRBE-

BaERERGBEA 74’%9
% B 'ﬂ“
*f&
1"\&l

102.06.15



B B2 s A RS R 2 M 1

i &

R LA T LT R DIV R E RS e
Fa = o UB LA A F B L BB BT kR R R
%“T/%j SR e T i B(Mw=6.4)* E& ~ S e fod 28 Ralde

BANZAPFEE LT AR T AT i g2 R 2 w4
PP A e e SR E  RBURA N A ST AR 2 R AR

EEF TIES RERETES:S EIE S A S RS R

&
Ji
J&
\"It
AnS

)
J&
w
=

ETN
N
W
o
o
+
W
o
o
\\~_

L HTH X T AT A ki b
Shig i m B> JERIT o B ETR T Al o 2 AP IR E 2 IR R

SHRA B FEEEIZEAERREG M AT S Gt

o

% 4 & % # B s % (peak ground strain) A 45 foB ik L g g [ ET
L)

@ﬁaﬁﬁ»ﬁﬁ/\%ﬁmAWOA%@fﬁﬁa ey B e

R 2R TR T RS Ry BRATE T 2 8
25 BT R RN R ERR 2 A AMA R AT W
EL%%%W?%&%@* B M ST A F p st R
et R TR it e fRdiT 4o (B g of )y HimE 2 4

-

T A iR P TR 2 T A PR
SRR R R Y I RE AR EEAN AR
FAR T U RHE R R AT R IRAREEZ BV R



Mats

R REEEARE BB UM 2

TR~ AR SR s AT

%

2

&
9

o



Study of the Relationship between Surface Rupture

and Faulting in relation to Jiashian Earthquake
Huang, I-Ju

ABSTRACT

Near-surface deformation induced by earthquake faulting is one of
main causes to the damage of engineering structures during earthquakes.
In return, the information of distribution of damaged engineering
structures and features of surface deformation can reveal important
characteristics of the earthquake fault. The 4 March 2010 Jaishian,
southwestern Taiwan, earthquake (M\6.4) caused moderate damage in
Chiayi, Tainan and Kaohsiung including ground surface fractures,
engineering structure damage and soil liquefaction. This study collects
and collates all the data from the reports of the earthquake-induced
engineering structure damage by earthquake engineers and field fracture
investigation by geologists. The collated result shows there were dense
open-type  surface fractures locally distributed within an
northwest-trending rupture zone at Meinong in Kaohsiung. The surface
fractures can be divided into three sets according to their characteristics.
The formation of one set of the fractures which oriented in azimuth of
230°+ 30° likely resulted from the earthquake faulting because of no
evidence connected with the weakness of engineering structures. The
locations of densely damaged buildings may reflect the information of the
hanging wall of the earthquake fault. The phenomenon of soil
liquefaction is usually related to seismic shaking and the property of

geomaterial at sites.



The formation mechanisms of these fractures will be studied via
analyzing dynamic (peak ground) strains derived from peak ground
velocities and static strains produced from an elastic half-space
dislocation model. The result of the dynamic strain analysis shows that
the cause of fracturing due to the seismic shaking cannot be ruled out
because the magnitude of the strains could reach the threshold of ground
failure but there is no evidence for the directional characteristic. On the
contrary, open-type fractures and their orientation of 230°+ 30° in azimuth
produced from the near-surface modeled static strains are consistent with
those discovered in field investigations. Thus, this study suggests the set
of surface fractures is closely associated with the Jaishian earthquake
faulting. Furthermore, the fracture-distributed rupture zone may infer that
the earthquake fault might almost reach the ground surface (tens or

hundreds of meters beneath) ; its location and orientation roughly reflects

the same properties of the fault.

The activation of an active fault is repeating and probably cyclical.
So is its induced ground deformation. This study highlights the accuracy
of location of a blind fault associated with Jaishian earthquake and extent
of its activation-resultant near-surface deformation. These results shall
provide valuable information for mitigating earthquake hazard in

southwestern Taiwan.

Key words : Jaishian earthquake, surface fractures, earthquake faulting
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FlfES Bo P dedre a ¥k e 5 Ale 5 313° M4 5 41° - Hwang
etal (2012) P * Z R P F F3EET 13 B2 BR S8k
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221 U RLEERABIERE (Bxp ARY )

. o : F#
PEE 3_w (strike)  # & (dip)
(rake)
~ 287° 35° 14°
P45 % & (CWB)
186° 82° 125°
PO e SR AL E AT AR b 318° 41° 68°
7 4 (BATS) 167° 52° 109°
Y ] 321° 41° 57°
% F¥ FH & #r(USGS)
182° 56° 116°
2R 4 313° 29° 41°
(Harvard University) 185° 71° 113°
313° 41° 42°
Huang et al. (2011)
188° 64° 122°
304° 28° 48°
Hwang et al. (2012)
170° 70° 110°

222 AT 2 8k R R

#5
. . _ BB E
fr—g %7 & 1 (strike/dip/rake) AL/
(m)
% (km)
Ching et
318°~344°/26°~41°/40.29°£1.8° | 50/40 0.19
al. (2011)
Hsu et al.
324°140°) & &7 50/62 0.12
(20112)
Lee et al. B
324°/39°/ & &7 42/48 0.3
(2012)
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7 2.3 UTRIFR F|F 2 Ap HF R $# B 2 (Cruikshank et al., 1996)

Relative Depth Fault depth
(d/2a) factor fld/a)
0.5 0.31
0.05 2.80
0.005 12.20

0.0005 43.00
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> (Ching et al., 2011)
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Topanga Canyon Bivf
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¢ A& A5 % Winnetka % 3,7 - (Cruikshank et al., 1996)

Relation between length of street segment and absolute value of strain
Open circle Indicates extension. Closed indicates compression.
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B 214 wEEREREE < | M 2B o (Cruikshank et al., 1996)
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215 # 4 & & Maidenid = 4 4 2 14 - (Cruikshank et al., 1996)
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FELETR O WTa R 2 WA P BLA G b ahiR > 395 Utk i

<

%%ﬁ%ﬁ%%ii%ﬁ?o$¢%%ﬁwﬁ*%W§%%’”?
PR RAEE B ETR AR ]S R - SR R TR (R
P L F a0 2010) o
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TR G- ZBEE S QEd A e o d SRATEHIT A S

EH et R R 91002 0 B F 24 % (Wang, 1976 ; 7
B % d = & > 1989 5 sk e ¥ > 1998 5 tREc~ % > 2000) - ¥7k 27
B hd Fh B ATIRLN A EWE AR G FRILETE R Y T

JAVETR R R o P I WRINETR O AR R 2 B A
SEER TS 0 QL ATE B o 1IFEGPSEI R T A TS 0 2 4ET
Eafplin PRESKIERSME BEEDERFR AT ESE
1996~2006# F i b 2 A3 L &+ B4 & 0 447
Gk (AR o H A A 97> 2010) o

N 3
R
Iy
Tk
>
T
ks

ATIVETR G- o BETE R A AA e o d Sa AT RINRE
RN I AT ERY6 2TGERBE > 1947) & & 1946 £
129 5p 34 KRB AT E B0 L AT 80k s frid 2 (4
Fee % 52000 ; ERCEE 0 1947) > Tt R AL IFER AR
oo XTIV BT A 5 A2 1946 & b RIS A anlTk B Apes &
i AR A P s dnom A TR BB § 0 kBT 1946 E R
e B3t 10000 ) 20 F 3w BEE o d 1999~2006 #
% GPS “TRLRIFTI U7 chid R R BT 0 LR LB A T A
B TR BAIN R A AT B - SRR T (AN Y & T

& #r > 2010) -
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119:30' 1ZD'°D‘ IZD:BD' 121I°D‘ 121:‘30‘ 122'°D'
B okk O 4k s
EEEEEE > B (2010)
sod AR M E P P o
2430 = 24°30°
24°0" = |- 24000
!nl‘.?e
F ;’ L
23730 - _', o p=23730"
© e
k4 T
23°0' e
B fg 4 %
1 LEET R 18 A5 v &g
2 HMOUEE 19 #iL¥7 % -
3 MAEE 20 % F 24 R G &5
. 21 AARER .
5 HEETE 22 K LB R -
6 ZH67E 23 ML 7R
T OATEE 24 i
8 L LETR 25 EA&ET R
9 &FEETR 26 F 4B R
10 Sk B 27 S TE & A 1) 45
|11 R 28 HRBETE ) n
12 REM-FAEE 29 T AR — f-REuEE |
13 A E 58 30 LEEE .
14 LB 31 b BT R — EHEHER
15 K&k LETR 32 BEER 5 B R
16 KRB FEB 33 AT ETR TTT xmw (&
17 AT HkE (Ea)
IIBLEU‘ IZDl”D‘ 120‘“‘30‘ 121‘“0‘ 121‘“30' 122‘“0'

B33 L4adsk At R (Gl Y 48704 2010)




%Ei ﬁt,},,.ﬁ‘%gap B -

RGBSR TR ALY S A d B E R

EF (4o @ G. K. Gilbert, F. E. Mattes, E.S. Larsen and A. Lawson% ) 3% &
1906+# San Franciscoy & =i % B4 g (rupture) B » 3% 3 — &P &g ¥

& B R IR % Jrsfrﬁ,fw# BUTR B RS L A AR B FRT A
M ETR B A R AR R A AR ERT R R E A
= 7% % 7 (Lawson, 1908; Reid, 1910) - /i1 — F & k7 k¥ 97

CPEL AR EEF T A - FRNEA S FAE- E L s
PUTR(RRAF)S L HRNF S F AW P G RAT RS

FE ROI FFR S MR AR - B RS R (6

TR R ST RIS H R ST e
2

HF AR AP TR - LR G RANA AR
PR IFF D T B pRY £ F G WA e R T S 2
Wk 2820 24 PR S B HAF 2 RFAFLAENG T
B ey 23R 5 A TP B HPT R Se I SLE Y BT AN

- HBBTER A REE L] AT AR Bk Bk el ek
E)]}\‘JO/E /11%&_{1["“41”"’"}‘3|,{TA\:};3

41 M TR RN K

Ay RATSIE 2 B AR S AR SARUTE RS T RIS
AR AL R A A F Y wRkY 0 A E Y L R
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BEFLHE I IR AR ABRADE N EARR F A2
ﬁif%?v‘]’\)m?r‘;éﬁ%?“?v;iﬁ'ﬁf— £ p’%f’.fé o B AL

BRI A R T AR FET UL EER IR V4 A
cR B AT R T T2 L EEE R Ry R
PHED o AT TR AT FlhE B g S A B R IR
GEE ZRASREAGTR S BE AL A Au iR
Bk~ 2R o 2 > HBRAF 28 doBl 420 2 AP
WA e 51 - A zE AL e B RS d 0
AR RGFLERS SREFHRA TS LB B B R R IR
RS SRBR SRS DG R M Y R A R PR
B B - S e 2 RRETE il o b AT A R RS
FERCR AN E I THRET s R P o AT AR
B d Al A SHpme 2 g A dm g P 3 B g

A &

gt

13\

FHed AR Y el AR A R AT Ui RS0 F
TR R R BRI A S A SR A AR NS A
REeF® 140 BLRE (o B )fo o 28 SLER (Y ER) > 4 W =

ZHAMBEF el P ARE A AR SRS GT A - BT 0 &
TAds e Bk s 4w - R eogt?h d Rauetal(2011)2 7 F
Ao T BRI BRIIEARS P e s A N—F 3 F Ao

AW > 4e@l 4.3 -

40



£F 41— ?F%”\i*‘gi%é’éﬁéé?—gggf’ﬁ,jwﬁwf@ s
[ =B é‘

L (2000) %« @ R ERPUERE B N UTE B T A AR A
Bl 44> 55 448750 @HE - 5k & ¥5 +J HR > B EEL
RIA T ER R BT AL A S (D)BEETE R F R ﬂﬁﬁ%%
gukiﬁﬁ&iﬁ%épna’©%%%ﬁ ARLETHR BNE
B wEA G - T ey Ao - wld dEd Bho P EHEFAY
g3 kfen 2 WRAK L AL (d) 2Hd > X REFEIZEE
AW g7 2 B8t BAE 2R “%]*ﬁ%a"%ﬂ%””*
Ex#a R (e A AR A RT G e B R L
@é@%;mﬁidﬂm?ﬁ%&ﬂgaw%ﬁ%ﬁwi*iﬁﬁ&ﬁﬁ
B2 BB 5 2 (gl 2 T ir 2 A g (h)ded 21 R

BoE R ARKASA P E A e 2 B ()T - i &
B TRz SR AR BTN 0 AT RE BB 2 FERR
B IR R B R YT ;%%%J%w’iﬁﬁu1£m4@
Fﬁ'\féﬁ;ﬁ AL f AR 020 T A A ;L“’ BB F Wk & B e ETH A T
AR AT i TR A B OIS 2 1T K 4 B3 Mk &
BB ie- Hafiste Sl 2 HM2 2 e T R g4 2k

E’J’szﬁ» F]Q o

42 BPEHFHEREM G

X Rildedml s L BR LAy RAERI TP
chbE 414 45 2 — (St John and Zarah, 1987; Hashash et al., 2001) -

Paolucci et al. (2009) » z3|d >t b ZHFF2E R &2 R%
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- Y A EE R B 4ok E B #03E & (Peak ground velocity,
PGV) ~ = 4 3= # 4c ik B (Peak ground acceleration, PGA) ¢ = ¥ 3+ 5 i~
# (Peak ground displacement, PGD) » & 4 iz & <« & = & i % (Peak
ground strain, PGS) @ « 4 3= #+i# & (PGV)& & & 3= & J& % (PGS) ek
Tk 5 Hd Newmark fd ~ 1967 # 3% d1 e 2 E % 4308 & 14
FiEpE T E - Ak do N @R &84T

PGS =PGV /C 3)
C-4iipip g hSABRRR BRIEFPRA PG R * L5 AR
By o EF I ERETIRE NP E R R E
(PGS) ™ te £ B 42> BEFF F i ~ Fruse (A i e 2355 (2 2

BB 22§ R) R et -2 R)EE s X R F
ER R iR E(PGS) € 7 2tk N3 E e % 0 F & St John

and Zarah (1987) § &% ¥ vl S enip 3™ B 4 ¢ B 540 & chi 4
e p e §3F 577 hdf o s ME T4 iz & Newmark

# D i Bk B (PGV) 2 & B & R 2 (PGS) el 5% (4 Zerva,
2003; Trifunac et al., 1996; Spudich et al., 2008; Paolucci and Pitilakis,
2009) -

d ik wars Fie % Newmark 3 eh Nk REB QB Hd B
(PGV) 22 2 % 1 & o ¢ (PGS)ehBl 5 » 2 il BB 1 > @ i b

LEOT A G £ RE 2 0 Zerva (2003)#-H 4 =+ H - Pk
T2 ErfoR * 5 B T AL UTS 2 2 o 73] hH — Pk 2 ETen

4m

SRR BRI EERE ARG E R GBS A
1996 & = A& Trifunac et al. & * % 1994 =& % 4.5+ ?ﬁ% B

(Northridge earthquake) - Trifunac et al. (1996) & * = ;% (4) k- & = £

KERFE > BPV ST 300 SH TG AL EHRDETF
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pGs, ~ APCY:

(4)

S

v— R B 0.2~1.7 B F)E B TR R 20 T35 S ik & 3t 200m/s

4

AP E KT RS RERE #% PGV, IV, > 3 HLF B R @
* PGV, IL7v, s ¥k Fi* Lo hiiast b o AR KT el
A > A BB E LB ABRSTE0360 A e R

# % (Northridge) ~ Winnetka 3 % % Canoga Park ¥ 2 &Rk &= ~ 4p i

A31077 s R FETRI| T EB A E R R L RRE

N
e,
m
~xmh
=
=
=
A
H N
ju
\
ﬁ
*=
S
l{ |

Hig & F]F m A % >if * -Scandellaand
Paolucci(2006) - kit i7 238 (Q)enig i » HEF A e 2 3 5 41 FH
T T PGV & PGS B 42 77 » A h {4 N (5) > V4 £
T 30 2 = 0 S ki o Spudich etal. (2008)% & ¢ Bl E_#-# Bk @i
G Bk 2 A ke r R A B P~ S e F f1 (Rayleigh
wave)z. & 4 e & X R o

1-75 PGV
PGSa—ﬁ—S[F x/La)+F,(x/H a)] 5)

@ Paolucci et al. (2009) f| #_4 w|#£ 3¢ 7 « % = 3¢ & (PGV) ~ &
% o #e 4 ik R (PGA) ~ & '8 3= & =45 (Peak ground displacement, PGD)
21 g B E s % (PGS)chl 4 0 j8H % % T Sod 8 B F -4 (PGD) &
S b B i 2 (PGS)eAp B P B 13t 20 2 B B5 3k B (PGV) ~ &M B
cif B (PGA) 2 & % 1 #5 b % (PGS)ehip Bl 1 > @ & % ¥ #0id &
(PGV) &z o % o & iy % (PGS) eh4p B H2 1 F 0 o i 3 5 4eid B (PGA)

o g p o i 5 (PGS)chdp B - B 5 s A AT T T F L E fiE B
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(PGV)& & 4% 1= & i % (PGS) B T K 4w Pl RPFE 27 v € HIIR2

(PGV)r = 45 1o & Jis % (PGS)ehf (2 » 855 & F b ah A 42

BEFH{HN ORI E AT UEY AR R B
& it

ﬁéﬁ%ﬁ%%%%**%%%%* FTWed R A2
R B G P 5 GE AP0 2% Newmark 48 1 ena 38k &
B2 i 3 g id R (PGV) & 4 4 4 85 % (PGS)enM 4 » 3 | 5 — &

22

B AT P i * Newmark 3 d1 e3¢ > 2 54 (3)i (7 4~

I

E o MRPIRAZ ST A REE S ) o

4.3 sE{ X 7 486 #07) (Elastic half-space dislocation

B FAARG RE A LR R DR SR RO E TR
GuE M G SEBRFOTETTARLEEL &35 7 (elastic
half-space) o % %7k 4 fopr » HHAR S HWH L a2 F?Y R Bo A2
EHoLGEFTEY B RE RN A FHEEER L A E
PR H2 BT e O fL 2 S 4 B 503 (dislocation model) (5% i ﬁ ’
2007) « F§ 47 %< HOK S A0 E KR ST Y B
&7 B4 d 07 Ky it

BARGTETR R A LPARG - pd AG o gt e s T



A REBLFE OSBRI ERNTFLIEREE XA BV I ER

"

-

|

S ARNES AL & B ek fice m Mindlin & Ad =~ 1936

B4 L om Uy B e dkdde o H A% Volterra =

4

=3 )IL 2 ﬁ’ = ﬁ’r# 4
FHBERIERA  TE FD - BRDIEE 0 Volterra 23V A m 4o T

(=] (5)@{2‘? s, mgg;}ndz ®

U (X) @ 2773 & b eniafs

S(E) t Aak G TasEE

WA s R F #(Lame’s constant) ;

9, & FR I s oA s A - B(X,X, %) KD e i
0/t A& FE m e ehd oig Ak AR - B(X, X, %) K 3 e i
N 2EzadXtize g o5

PR KB R AT R Bo LB b RS (E,5,5) R A

“

<X

9 —

iU, (X, %, %) - Okada(1985, 1992) 44>+ i+ L & 35
FORUEAETE SR N A B R SRR IR AP AT
i@ 2 TR 45 6 B0 T Rk 95 Okada % ch¥TR B i g 7R ARk
#.(Okada, 1985; 1992) » 4-®] 4.5 - Okada %+ 4 *T4EA, 47k .= 7 I
BE AT FHEESENE AAL DB R ET

(1) strike-slip (U,) :

uX:—U1 <4 +tan1§77+l sind |||
27| R(R+7) qR

¥q qcoso .
u =——~-=4 + +1.sIno 7
y 27[_R(R+77) R+np ° }” (7)
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Z_—Ul dq +q5m5+l4sin5 |
27| R(R+n) R+n
(2) dip-slip(U,) :
ux——& ﬂ—I3sin5c035}||
27| R
u -5 Y4 +c055tan’1§—77—llsin5cos5 I (8)
' 27| R(R+¢) qR
uZ:—U2 d +sin5tan’l§—77—lssin5cos5 [
27| R(R+¢) oR
(3) tensile fault (U,) -
=Dl 9y sins ||
27Z'_R(R+77)
go=-Js|_ZU9 sl oG gpael ~1Isin’s|| (9)
Y 27| R(R+¢) R(R+7) o[
uZ:—U3 Y9, coss]—9 a2 —1.sin?5 |||
27| R(R+¢) R(R+7) qR
He
| M £ _sin§I
YA+ u cosa(R+cT) coss °
Y7
I, = —In(R+ —1
2 /1+,u[ ( 77):| 3
Y7, -y sino
I, = —~—In(R+7) [+ I,
? /1+,L1L035(R+d) ( 77)] oSS
Y7, 1

4:/1+yc035

[In(R+d~)—sin5In(R+77)]
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M2 n(X +qcosd)+ X (R+ X)sins
A+ pcoss E(R+X)coss

A&7 1% Okada(1992)# 1 th— 4 FUEA 8Tk s b g S £ 1=
2 fRE S BEARNEETE > U REFER EF S
BRRA o pst e iﬁ@?l el ¥R E R L ¥R

fg_ﬁi;G&,p*\pbp,LL P,j\piﬁy_;\.:‘ s B F (

LA ETR E BE LD

432 Rk
WAEIN L R T BE KR L STR BR W #7 L 0E
%%ﬁﬁd~%%iﬁa~%%ﬁ£5*%%§ﬂ%wug~§ B

\\\?’;r

ﬁi:G&/Fl‘%\L-Lp’_/_\JI/L&’?}%] IVE§_5 L&xﬁ_/é] F%KEF"P"Z\ r}idi/ﬁﬁg
EiT5 ¥ B BHRR¥ REAH A RFEZHE -
S

B pfihy > BTHE RS 50 22 - BT R

4321 WEMEAHY LRERBE PR
B AR TR RRSAIR - RRA T2 GPS R R MR
ETE A e 2 UTE A AR TR DAY REIRL S 0 K TR
VB A AR G 25°~50° BLEBE ETR L NEER 2 FAZ RS E L D
BT o BRI A ARREORE EEick 41
K ALA PR @ bl - R ¥k M & % 50°8 25° ¥



R T 48 BRELLG XAtk FR S 300 2 % pF
TR & 50°%r 25°2 A R EABRR S HEBIRAY 5 B
poo ¥ b d BABT CHTE A G ML E RPF . RATUTR AW T84
2R G LERFIF A CEORRE I RO OE S BRE
L

MEHBERDER G LERPIF AR 25 RIS o

4322 WRIEF AZIFREF ZRRE AP

BETR G T LA R R A B TR G AR F FRiT £ o
AFE G TR AW T 4T 500 2% ~300 2% ~100 2% 2 50 2 ®
RBLRETA FAR AARR U L2 BB EFEE T  Hr AR ED
B 4od 42

K 427 dvo hAple chiTk ME R PF 0 3 B_50°8 25° 5 ¥k §E
B ER 500 & T B 50 2% T oUF R A BEE G AL

7
fApET 10 B o ik 41> 4 VHERY Uk BB 4% & 500 & % pF o
FE

AR A RRE P AZ10°: Fuk i 1

BT FE10" o K b @ WE WY T B AT IRREF A
E
B

4323 FHBEAIHFEZLBEREORET

A q]* GPS kR = %fi#m‘r%, f‘%;&‘ * o %ok 22

bd 437 v BB A | oA IR AR 0 4§ 8K T
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SfcRTR IES ZFR B PEET S S AR L 0322501 2
AR A S PR AR ETR M A BT o f TR M 4 &
3 35° BT FER L FAR 5 300 SR H L E 03 SR frin e

B0l o 2 REEXALABAEH B IFR F RP BT L

Mo PR A | 2t 35°PF o Wk iER A RR %G 100 2% pF o B A
EO03 e #HAg 0l % LA R¥ES P LRAARTABIE

Bo AL o FM o B A BHE A2 B E R TR
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IR UETREER A FRHF A RS T2 P S HR Bp

49



341 #KEAS CWRIER AER dEK AR ESH G

B4 K K B 50Kkm > B4 9K KR 40km > @A E 032 ¢

N T R T P T e T |
FUER ] s A BRE SR H A ERE
(m)
50° | -8.7x10° ~-1.4x10" -8.7x10°
45° -8.1x10° ~-1.3x10* -8.1x10°
500 40° | -7.24x10° ~-1.2x10* —7.24x10°
35° -6.2x10° ~ -1x10™ —-6.2x10°°
30° —5x10" ~-8x10" —5x10°
25° | -3.8x10° ~-5.9x10° -3.8x10°
50° | -1.4x10"*~-2.4x10" -1.4x10™
45° -1.3x10" ~-2.2x10 -1.3x10™
200 40° -1.2x10" ~-2x10" -1.2x10™
35° -1x10"* ~-1.7x10* ~1x10™*
30° -8.1x10° ~-1.3x10* -8.1x10°
25° —-6.1x10" ~-1x10" —6.1x10°
50° | —4.2x10" ~-7.2x10™ -4.2x10™
45° | -3.9x10* ~-6.7x10" -3.9x10™
100 40° -3.5x10" ~-6x10" -3.5x10™
35° -3x10™" ~-5.1x10™ -3x10™
30° | -2.4x10" ~-4.1x10" -2.4x10™
25° | -1.8x10" ~-3.1x10* ~-1.8x10™
50° | -8.4x10"* ~-1.43x10° -8.4x10™
45° | -7.8x10"* ~-1.35x10°° ~7.8x10™
50 40° | —-6.9x10° ~-1.2x10° -6.9x10™
35° | -5.9x10* ~-1.03x10°° -5.9x10™
30° | -4.7x10*~-8.2x10" -4.7x10™
25° -3.5x10" ~-6.2x10™ -3.5x10™
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2042 WrRIEF RFER UK ASHE A RFE DM G

B4 WEA £ R 50Km > B4 WK TR 40km o @A A€ 03 2%

'z’ééﬁ‘)é% 'z’ééﬁ‘@% FER £ @*ﬁ'ﬁi ST A Li’?}% %ﬁ T‘E' j:i:' # E‘
i | TERM) A ERE ’i@—w&; HRR
500 -8.7x10"° ~-1.4x10" -8.7x10°
. 300 -1.4x10" ~-2.4x10™ ~-1.4x10"
>0 100 -4.2x10" ~-7.2x10™ -4.2x10™
50 -8.4x10" ~-1.43x10°° -8.4x10™
500 -8.1x10”° ~-1.3x10™ -8.1x10°
. 300 -1.3x10" ~-2.2x10™ -1.3x10"
45 100 -3.9%x10" ~-6.7x10"* -3.9x10™
50 ~7.8x10" ~-1.35x10°° —-7.8x10™
500 —7.24x10° ~-1.2x10™ —7.24x10°
40° 300 -1.2x10"* ~-2x10" -1.2x10™
100 -3.5x10" ~-6x10" -3.5x10™
50 —-6.9x10™" ~-1.2x10°° -6.9x10™
500 —-6.2x10”° ~ -1x10"* -6.2x10°
- 300 -1x10" ~-1.7x10" -1x10*
100 -3x10™ ~-5.1x10™ -3x10™
50 -5.9%x10" ~-1.03x10°° -5.9x10™
500 —5x10° ~-8x10° —5x10°
o 300 ~81x10° ~-1.3x10* |  -8.1x10°
30 100 —2.4x10" ~-4.1x10" -2.4x10"
50 -47x10" ~-8.2x10™ ~4.7x10"
500 -3.8x10"° ~-5.9x10° -3.8x10°
- 300 —-6.1x10"° ~-1x10" —6.1x10°
100 -1.8x10* ~-3.1x10™ -1.8x10™
50 -3.5x10* ~-6.2x10™ -3.5x10™
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# 4.3

ABE BRI ES  STRIER 2LFR A2 A REEN &

3.4 ¢k £ & 50km > B % 5K %A 40km

G032 | @AB022¢% | w0l e
45 4 i&giﬁ ;;&@ 7 p L;)é;ai:éwi 'z’ééjé;iﬁ@ii*‘%\»
A Ziiafz | AEEsp | mEe i
FEM | Lipee | xipeE B
500 -8.7x10° -5.8x10° -2.9x10°
50° 300 -1.4x10™ -9.6x10°° -4.8x10°
100 —4.2x10™ —2.8x10" -1.4x10"
50 -8.4x10™ -5.6x10™ -2.8x10*
500 —8.1x10° —5.4x10°° —2.7x10°
- 300 -1.3x10™ -8.9x10° —4.4%x10°
100 -3.9x10™ —2.6x10™ -1.3x10™
50 —7.8x10" —5.2x10™ —2.6x10™
500 —7.24x10° —4.8%x10° —2.4x10°
e |30 | -12x10° ~7.9x10° 4x10°
100 -3.5x10™ -2.3x10™ -1.2x10*
50 —6.9x10™ —4.6x10" -2.3x10™
500 —6.2x10°° -4.1x10° -2.1x10°
- 300 ~1x10™ —6.4x10°° -3.4x10°
100 —3x10°° -2x10™ —9.9x10°
50 -5.9%x10™ -3.9x10™ —2x10™
500 —5x10° -3.3x10° -1.7x10°
20° 300 —8.1x10° —5.4x10° —2.7x10°
100 —2.4x10™ -1.6x10™ ~7.9x10°
50 —4.7x10™ -3.1x10™ -1.6x10"
500 -3.8x10° -2.5x10° -1.3x10°
o5 300 —6.1x10° —4.1x10° -2.5%x10°
100 -1.8x10™ -1.2x10™ -5.9%x10°
50 -3.5x10" —2.4x10™ -1.2x10™

52




RE F A E & R 6P A BOR B

l

HR T Xy HR

|%$%%%| Wf i

g W g
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