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Analysis of plantar pressure characteristics of flat-footed
amateur runners running on different sports surfaces
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2. Sports Department, Zhejiang Agricultural & Forestry University, 311300 Hangzhou, China)

Abstract ; Objective To explore the plantar pressure characteristics of flat-footed amateur runners when
running on different sports surfaces. Methods We selected 15 individuals using the foot print method
and Novel emed® Amateur runners with flat feet diagnosed by 3D foot scanning (arch index=0.6) and

15 normal foot controls. Using the Pedar-X 1.0 plantar pressure testing system, the maximum plantar
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pressure, contact area, peak pressure, pressure time integral, and total force impulse were synchronously
collected while the subjects completed multiple straight-line running tests on three surfaces at a self-paced
speed (4-6 m/s). The differences between the groups were compared through repeated measurement vari-
ance analysis. Results The pressure in the heel area (M3) and midfoot area (M2) of the flat-foot group
was significantly higher than that of normal feet (P <0.05), and the pressure in the anterior lateral area
(T3) was significantly lower than that of normal feet (P <0.05). The contact area of the entire sole of
flat feet was larger than that of normal feet (P <0.05) , with the most significant difference in the midfoot
area (M2) (P <0.01). The difference in elastic surface was slightly reduced but still significant. The
normal foot in the forefoot area (T1 —T3) was significantly higher than that in the flat foot area (P <
0.05) , and the pressure on the flat foot in the middle area (M2) of the plastic track was nearly 4 times
higher than that of the normal foot (P <0.01). The pressure time integral and total impulse of flat foot
M2 were significantly higher than those of normal foot (P <0.01), while the anterior lateral area (T3)
was significantly lower than that of normal foot (P <0.05). Conclusion When running with flat feet, the
plantar pressure shows the characteristics of “overload in the midfoot area and insufficient force on the an-
terior lateral side”. The hard ground intensifies the instantaneous impact, and the elastic surface amplifies

the accumulated load. It is suggested that flat-footed runners prioritize choosing a moderately elastic sur-
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face and pairing it with arch support equipment to reduce the risk of injury.

Key words:flat foot; amateur; running; moving surface; plantar pressure
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Tab.1 Basic information of the subjects

215 N R % B}/ em TR/ kg B AR BHEH (kg - m2)
Jiit - F 2H 15 26.48 £3.71 175.16 £3.12 65.26 £4.11 23.27 £3.62
EHEH 15 27.22 £2.03 176.08 £2.43 66.57 £3.21 23.49 £3.07
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Fig. 1 Foot pressure measurement system
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1) 35 R ) (kPa) 1107 B 265 R A L IS
A X (T ~ T3, M2 ~ M3) {4 J5 3 de KA, S e =)
WEE (L 9796 o
2) R B (em® ) T LS JE ) P DS
I8 T A 0 ST AR b RN IR ) A% R e A

(b) AT
K4 55z shiiisix s
Fig.4 Outdoor sports field testing area

(c) 2B HiE

AR SO IR M T P 2 s L

3) LIRS (N/om®) ™ JE R 45 K I ()
AR VR ) A SCHERH Y s R AH, R TR
TR AR G d% X ) 3 (ROL) 23R

4) RIEHESI-I SR (N -+ s/em®) ™ AL
A SRR AR — DX e 5 o B 8] R B, o
L VARSI SVAE Y205 QAN 2 i KA W

Py = fP(t)dt (1)

PP () o SRR IR ] ¢ 1) FR 3R (N/em®)
by~ ty SR B A] X R]

5) RIS S (N - ) 82 L EJRI h,
JEJFRHE— DX A2 B 3 % I 8] 9 AR 23, B i DX I
fEiz g R B 124 G, FRAE B 7 A I ] 2
L HRAAN

T, = fF(t)dt (2)

AP F () D9 R X IR I 8] ¢ i3 B (V) 5
by ~ by AR SR R AR IS ] DX TR] (AR AR TR A ) o

2.3 FHitFESH

K SPSS 26. 0 #4758t b THE TR
DL = FRIERE” (x 2 5) FE7R, TEAS 43 A 008 R
G T 2250 ANOVA (IEZS /35 ) FE 4 B] 22
5+, P EL 4R Bonferroni #21F o JEIE 204 ks
K H Friedman #6558 J2 Nemenyi F5J5 5041 A1 5
FrAR B B FFIE BE$F Pearson 5Y, Spearman J5k, Ji
AR 1 R B R 55, 3 KPR @ = 0. 05,
P <0.05 N HZEREAGITFEE L,

3 MIRGR

3.1 RARKEA
HIZE 2 DA A 45 28 nT R, TR 45 i P ok A

PR R < https ://cjam. xjtu. edu. en  BUF AT BTS2 4



5 6 1]

T, A5 T AL AR B e AN s Bl R B I AL R A

1433

ML T U B AE AN R Bl Y AL I e g 3 A A7 A
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B e EHT R
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TIREDS , 311 SV ) B A S 28 R B 5 i ~F- A2 42
TEH AR H X (M2) 754532 3 3R i RO, /K e H

FIN LR HAFAEAR 35 22 57 (P < 0. 01) , B3 i pfd i
FAERFE ISR (P <0.05),

JEHTD (ML) H, TR R AT AN X (T TR
JIAE3 iz Bl 1A 225 T A2 (P <0.05) 5 i
S AL L HIT AN X (T3) 7 7K e b A T s
BERTIER L (P <0.05) , 1l A2 Fif A X (T2) JG
BFER(P>0.05),
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Tab.2 Comparison of maximum plantar pressure in the plantar area during running on different sports surfaces (x +s)

KRy AT Hb Wl it

B RAl RTR4l EREA TR EwRA TRl

BoORIRES  RIRIESF P ORIEES/ RIRIEN/F P ORIRIES/ REIES/ F P
/kPa /kPa kPa kPa kPa kPa

T1 87.52 + 79.73 = 5.782  0.045 67.18 55.38 + 5.65 0.047 71.61 + 66.98 + 4.324 0.028
3.16 4.32* 7.26 4.06" 9.23 8.02"

T2 110.06 + 103.52 + 1.334  0.121 71.22 & 65.56 + 1.135 0.213 81.75 + 78.42 & 0.767 0.315
8.33 7.83 8.03 7.19 8.78 9.69

T3 122.75 + 83.62 + 6.421 0.028 93.67 76.08 + 4.221  0.045 108.77 88.42 + 8.658 0.027
10.76 8.08 * 5.58 5.45* 9.48 6.38*

M2 52.84 + 153.62 + 28.562 <0.001 43.66 125.09 = <0.001 188.18 = 225.17 = 4.133 0.025
3.72 11.28* 5.58 22.13™ 14.81 13.32°

M3 213.76 = 256.63 + 6.121  0.043 187.44 + 227.08 = 7.711  0.031 167.13 = 208.46 + 6.332 0.043
13.35 17.25 1032 21.18° 14.25 20,08

{7 P <0.0L A ARR BE MRS © P <0.05, A A BEMEESR.

3.2 RBREMmER

A T BB AR [ A2 Bl T AP ] 1) A2 IR fk T AR
TESL 2257, X 22 5 5 2 SR 25 SRR IR % V)

I 3 MAREE RORT i - 2 5 15 F R B

LSS

%3 FAREHFEBRSHEREMERELE (x +5)

Tab.3 Comparison of plantar contact area during running on different sports surfaces (x +s)

K AT R ) diahicy
Ko EwE4l ROTR4 EWEA ROTR4l EWREA ROTR4l
B ORIREE R F P SLIREEML R F P LI R F P
A/ em® AV em? MR/ em®  HAY em? WA/ em? T/ em?

T1 22.65 % 31.08 = 3.288 0.041 33.52 + 38.68 + 4.442  0.036 30.33 = 35.78 = 3.221 0.038
3.82 7.62* 7.38 3.54* 5.06 6.32"

T2 30.13 = 38.85 + 4.121 0.036 35.13 + 42.35 6.864 0.028 33.76 43.75 3.757 0.042
7.98 3.72% 8.74 4.13* 4.23 3.31°

T3 18.62 = 21.14 = 7.652 0.024 22.92 + 27.26 + 3.626 0.040 19.26 = 28.16 = 7.445 0.035
5.78 2.527 5.11 4.74" 4.33 5.78*

M2 12.12 = 48.17 = 0.008 14.65 = 41.11 = 28.622 0.006 11.74 + 33.03 = 32.852 0.003
3.45 8.85™ 33.165 2.42 3.12* 3.29 1.27*

M3 42.73 + 52.12 + 5.251 0.034 46.13 = 56.73 % 8.652 0.013 41.32 + 55.13 % 8.332 0.037
2.55 3.45* 2.73 3.18 2.77 1.29*

TE: ™ P<0.01 A IR BB © P <0.05, 4 0H BEE2ER,

i A A2 AL B AR R NIX(TL) | i AR R X
(T2) JERTAMUIX (T2) KRR X (M3) 14518 3l 3%
TET L 4 A T BR A S R T AR 4 (P <0.05) 5

Ji - R ZE A A DX 3B (M2) F 426 fk it BRI 2 K T I
WA (P <0.01) , JuHR AR A8 5 3% i (4K e i)
bLCHZEREONUIE., fEANTEH b WP 2
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A2 (M2) Fefihmr AR A i T IR R 241 (P <0.01) (]
A TR A 22 S K JE A /N2 10% 5 T 7 2 1
I L i R 2L R f e R At 2 A T
IS EA B2 T IR B4 (P<0.05),

3.3 BIRIEEERE

H1% 4 AREE KRR A, I W 25 F 2l A 8
A T e E A AN [R1AZ Bl T 2 R U S A 7 2
227(P<0.05),

HAARB N T/ T2 (R Wfﬂﬂ/ﬁjll&ﬂli) il - &

SR (IR T IE R 2 (P <0.05) 5 FTAMUIX (T3) 7E
KR N TR RS S 4 P 7 2 B I
R E S TR (P <0.05) 5 EH X (M2) 7E T
RMBAFAEE 225, HorpoK iR 5 N T 5 b R 3
R Jis SV FEE R R (A ke AU e RS O
WA, T 948 B PR o A2 M2 s Jp B, L4 ke
FUEIRA PR, oA IE 7 2 35 (P <0.05) ; i F- /2
HAEE# RN R IR X (M3) 16 4 2 10 ¥ 6 i % 2%
SE(P>0.05), e fe BR A faf 32 FE Y52 0 55 1 M T
T

F4 AEEHREMSHERES K ERIEELE (x25)
Tab.4  Comparison of peak pressure in plantar zone during running on different sports surfaces (; +s)
K et AT H SR B
Ko ERRA ROP R4 IERRA R IEH A RWF R
B ORGSO EMRIEH, F P JERBRIEfE/ RS {ﬁ/ F P JEBRIEE/ RS {ﬁ/ F P
W+ em? W - cm ™2 W-em™2 W-em” Weem™ W-em”

T1 38.64 = 25.65 % 4.652 0.034 20.04 = 14.32 = 5.665 0.038 23.61 = 18.72 = 10.323  0.015
6.89 312 3.21 2.11°" 4.52 3.25*

T2 36.53 £ 26.65 £ 8.465 0.013 20.28 = 15.47 = 11.326  0.028 24.22 + 18.53 = 5.368  0.032
4.87 4.32" 3.78 3.23* 3.12 4.11%

T3 66.03 = 39.55 % 5.324  0.032 40.87 = 27.91 = 6.335 0.041 56.47 31.39 = 4.659  0.033
8.92 5.21° 4.12 4.32* 7.11 3.22*

M2 43.60 = 36.43 + 3.128 0.045 29.79 = 27.73 = 0.654 0.372 16.02 = 64.28 = 38.652  0.008
4.12 5.11* 4.32 6.18 2.89 5.36™

M3 50.02 = 49.23 + 1.852  0.364 40.63 = 40.02 + 0.823 0.252 40.45 + 37.81 £ 1.369 0.131
3.11 4.56 3.25 5.11 4.78 3.29

IE: ™ P <0.0L A NA AR BEMEZES; © P <0.05, A0 A BEEZES

3.4 EREAN-EETR
HIe 5 A m 45 1T L& IE”%"E'%F‘?E

AR A 2 i AR [ d 2l 3 T B4 2 I T g - 7]
A FETELLF 22 57 (P <0.05) .

RS AREHREHESHEREN-HERIELE (« £5)
Tab.5 Comparison of plantar pressure-time integral for running on different sports surfaces (x +s)
TK e N L, EZ2Y g IR
x  IEWARL WA EWEA WP R4A ERRA TR
I RIRIET- REE- P REIET- RIEIET- P p RIEIET - RIEES- P p
7 IR ] AR IR ) R IR ) AR I ) AR IS} ) £R S IR} ) RS
(N+S+em™2) (N-S-em™2) (N+S+cm™2) (N+S-cm~2) (N+S+em™2) (N+S-em™2)
T1 3.86 2.57 = 1.202 0.312 2.12 1.43 1.308 0.413 2.36 = 1.81 0.882 0.152
0.83 1.02 0.54 0.36 0.56 0.08
T2 3.65 + 2.67 = 1.843 0.075 2.03 = 1.55 2.212  0.083 2.42 + 1.62 + 0.717  0.139
1.11 0.88 0.86 0.18 0.47 0.19
T3 6.60 = 3.93 + 3.244  0.025 4.09 £ 2.79 4.658 0.043 5.65 % 3.14 + 4.556  0.038
2.32 0.75* 0.28 0.49* 1.02 0.14*
M2 8.36 + 3.82+ 85.623 <0.001 6.98 + 2.73 79.036 <0.001 11.72 3.07 + 92.363 <0.001
0.68 0.14* 0.93 0.06 ** 0.51 0.25*
M3 5.01 4.92 + 0.853 0.336 4.36 4.10 = 0.934 0.412 4.38 3.78 + 1.336  0.753
0.37 0.42 0.37 0.24 0.37 0.45
TE: ™ P<0.01 2 A A B2 © P <0.05 A BEE2EH,
R M < https : //cjam. xjtu. edu. en A A ARG 5 12724 4)k
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JERTAMI X (T3) FE7K Je H N\ T 5 Hb | 98 e
TE ARG 7 -0 [ R A3 S R R TE R W = T
e, AT ZER B E (P <0.05); 2 X
(M2) fEfir B R 2 I 2% 22 % (P <0.01) , K
JRJIC R - [RI AR A3 135 v T DR A2, U BB I
Ji R M2 ik 8.72 N - s/em’, R IE R R I 4
5 AT (TL) (RHA]IX (T2) Bz R ERIX (M3)
A 2= Ioge it L(P >0.05) , se Wiy i/ v
[i) ey i DX 72 £ 3 BCAH B o

3.5 BRRENHE

HIZR 6 A A 45 R fT A, IR 2 5 F Rl A
AP T i A AN R S A 1T AL IR A ) i R B

F AL 22 5t AT AU X ('T3) FE7K Je st A\ L
BRI BELTE AR S D e P O TE R R T
PR (P <0.05) , 55 1E R B M I A M 2 A ) 4R
i P 2 AR TR 20 B B S R AR — 2 2 P X
(M2) 1E I A A AR 2 35 22 57 (P <0.01) , Jid
PR S BB T B M2 KR i TR R,
JEHOK et - 2 M2 [ 7 e IEH R/ 2.9 4%, 3
B R HE (P <0.05) 5 i A2 R ERIX M3 5
T ol = TR L (P <0.05) , {H 22 5 i & /)N
T M2 HT AN X (TT) AT A ] X (T2 ) 2 18] 22 5
TGt L (P >0.05) , W P& 7R A &
[Ea ey gk DX ) 63 77 BRI 3 X

#6 FEEHEREBSHERS XSS PEILE (v =s)

Tab.6 Comparison of total force impulse in plantar zone during running on different sports surfaces (x +s)

ke ATHiHy Yp e

BoERRM R EWRA TR EWR TR

Woogorehis Bnb/ P P BJnbR/ Mo/ P P RJnb Bnbs F P

(N-s)  (N-5) (N-s)  (N-s) (N-s)  (N-s)

T1 21.88 = 19.93 1.069 0.156 16.79 = 13.85 = 0.473  0.267 17.90 = 16.75 = 0.786  0.162
0.79 1.08 1.82 2.31 2.01

T2 27.52 25.88 = 0.569  0.432 17.81 = 16.39 + 0.655 0.312 20.44 = 19.61 = 0.426  0.423
2.08 1.96 2.01 2.20 2.40

T3 30.69 + 20.91 4.873  0.031 23.42 19.02 = 12.251 0.025 27.19 22.10 = 6.553  0.033
2.69 2.02" 1.40 2.37 1.60"

M2 13.21 = 38.41+  61.235 <0.001 10.92 = 31.27+  45.365 0.006  47.05 = 56.29+  32.883 0.005
0.93 2.82" 1.39 5.53™ 3.70 3.33™

M3 53.44 64.16 = 7.661 0.023 46.86 = 56.77 = 8.125 0.028 41.78 = 52.12 = 8.056  0.035
3.34 4.31* 2.58 3.56 5.02*

IE: ™ P <0.0L ANA AR BEMEZES; © P <0.05, A0 A BEEES

4 W it

4.1 FARKRENTIL

Jit VR 5 IR R IR ) 25 R R T R S S
DiRe S 5 R M A e B AR O . TR R 2
SR MEIR A G v T R A 0 R ¢ R BR- A S -
JE YA TP A% 5 T TR B A 5 B R
2R MR AL, M TE VR T A st ) 2 P 25 ) B
PESERRS B PX . AU, T2 R R X
(M3)FE R % m TIEH 2 (P <0.05),
BIEH R FHE 20% 3% 5 PERIYASAMY 25120 1 i
B R 5 B P S 3O B p R e RN B 2 e — 3.
I, BT M2 DXl AR, B R R RS

o 7 A2 H DX, R T e (BB ERAEJEE 60 ~70) DABR
ARENEET o R IX (M2) Hs I FEsK e N T4l
SR 2 22 S (P <0.01) , (R - J2 fish b ) 2 1N
M2 50 A i, 67 fep £ b T 2 X A5 R S e
AR S EUL I ) TH i A S 2 e
IECS St SRS T A A0 X (T ) ARSI X (T3) £ vh &
J1, 80T A 3 Rz R4 B E & T e F R
(P <0.05),5 PATERSON %) 3“4 —BR ik ¢
S TEE AR F B AR IE — 3 T A2
R BRI FA T BRI A AT 1) NN EE S, T3 FE K e i
N TR 7 8 2R T IEH 2 (P <0.05), R
HTAMNZ% % 1A J2 , BRIt Al A Rif 2 A DX 5838 n B
BT LA R B L ROR . A MFEIESE, 2 5 45
SR EUR R E T ER A, AR — R
i e T ) BR A R v X T T, R, R
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FE S IO /D T 7K 8 4 S5 B b THT Y 0 I
FAYCIZRIN 1] 4% ] 7 20 min P

4.2 RBREMERENE

i JE 5 TE A RS i AT AR 22 SRR T
S PELE R S SO kB AL TF R 2 Mk
i, R LS TR AT IR = A0 R 5B
Bl TR L ) K (M2) AR f 5 T P
PRI AN 75 S5, P % 5 4 I b, T 22 PRy )
LepES R SEUE X (M2) UL 5 i B
fih, S S A o 3 ) (K U Hb K IE B R Y 3. 97
18%) 754 HARIS 259 56 F 1L 5 35 B0 T 30rb e £ fi
TR R BTS2 456 . o B 2 10 (/K U ) PR doke
Z o KRR SRR, JE R 1 T AR R B IR I
F LA 0, S0 e 2 3o 8 R4 i TG R 7
W25 S g B N b T 0 e B O 2 T
SR A A el g, DBl LS S 2 R T SR A
M2 fih i FR 22 543 0 46 /N 10% F 15% , ERGIE T
BULDT 45 e Rm st 55 2 5 3h 1% i &
BeogaRabit . IR, BRI (T ~ T3 ) 4 fh T A4 i
5 S SR R AT A B G NI 5 4R
HOB 25 H R AN RN, BE TR AN (T3) 42
b3 Bl o (LA T R, W S R AR M2 e %o
Pl T AR L DR 3P A e K S PR IR ), T R A
JRFE A A o KUK . PRI 7 0 e B0 B A
FEY B YR B R A 5 km, B A5 i ] R B i
30 min , 7B G 2L R A IV R 32 A £

4.3 RIERERIEERTHE

AR N IX (T1/T2) He i AR S5 N2 =5 B B
FLAEANSC, 5 SO RE R 3 20 — B A RS 1k
R ST SR AL A AR ol T
FIRK(P <0.05) o | ZSMIIX (T3) Y H 5 22 55 )
a7 TN - TR 7 L ad i S B B A R A
SO T P AL D S 3 B 5 | o BE T, Aiy A2 A
JEAZIR, FEIMUA T 10855 o A X (M2) ) He i 2
P S B ARSI A /K JE A TR 1, i 2
SRRCSZ R e 7 LR i v AROA i 98 , s 56 S i
RTIEH R (P <0.05) o ZR 107 98 i ol b, i ~F-
A M2 BRI T4 S i AR R A PR, S U R S
HIEH AL (P <0.05) , 3 [ e 1 3k 3 1 1Y 3 25 5%
I — 5 3R DR ok = 5 A AR E P, R i [l
R T op R DR BRI ok, 5 BRAZIER %52 g

“H PR - R ARSI FE AT . RERIX (M3)
JESR G225 (P > 0.05) B, B 0 foy BE 22 5%
o T BSE PR R i AR 2 T 2 5o B R AR I (AR oK P
M) 30 Ao 0 M T S A D e M3 50 0k T T
SHPE R AT (01 98 i ) 36 o R O W A AR 0 (L T
5o PRAEAS [R) 328 Bl 2 ThT A0 I, vl AR 40 24 1 A 2
TR AL A R A 4t 1 0 A8 P, U R R A2
ol A MR J5 2, DB/ R BRSZ B bt

4.4 RIREN-KERS BT

SRR Sy -} [ B4 (U 4L TR] 22 AR R B AL S
YRR F FE fuer BEWA b IEH LB
MBS AT AMIN X ('T3) & 3 4 v L, 6 B 1] 9 7= A=
B g, SO J-B R R B T R TR (P <
0.05) , S B A 15 13 15 MU 2% 1) T 2 3% 5 1 et °F
JE PR R 5 BB R SR A i N R, T3 S
Bz fl Bk [R]OLREE | i 7 -Bsf [B) AR 40 B AL, B2 #0250
A RH X (M2) R JJ-i (8] B i A i 3% 22 5+
(P<0.01),J5F & = 31 B 5 2 X I 17K 32 58
BT 2 i 2 bt Fof A2 PN A0 5 45 5 0 b, M2 2 i T
Y KBRS T, S S 8 g REUIE]
S T (9 i B ) PR AR R S R R, M2 R
JIIRIG FL Ak et (R — 25 B | R - ) AR A3 ik i
(L, 8 7% 5 B 5% F ot - A2 S 0 AT 19 R R
JERTPMID (TL) (R E] X (T2 ) J R R IX (M3)
J3-BF R AR TG .35 25 5, % B X 48 XU 1Y) 17 i 4 i
A PR FE TR S0 T BB B A Ak, R X T B 2
H TS A F g o I, X R R A T
AR S 2 1T L R U035 42 Bl 67 A A7 7 JR R, T 2
LEA IR F7 VAR 45 1 P Bk i i - 5T AR R
BB, PSR AR I N TR, B
A2 HE 3 ~4 UAE N T B A 51 S, B R ]
FEHITE 8 ~ 10 km , DL 38 43 1) F L g0 A 4, k2D 111
fif R

4.5 RIEEHNHERTIE

LR T i R A ] 2 A R AR S S )
SRR o 2R A B0k, 2H K
(M2) VR0 22 57 DX I8, i 1 12 PR AL 5 33 B 20
PGPSR i 3t , 5 K Hs 77 3 35 T sy L S I [ SiE
Ko G peh b ™ X —# %5 BULDT
AR YA S G ot 2 R v X S
AR 32 B IR ) B 4R 2 P 67 Ay, EL7E A B3R T IE Hy
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R WL — 2 FTAMIIX (T3) &y shit I 2
BFEE (P <0.05) , YT 1EH 2 18 b e i S 2
K JIFE R RIS TR S T < A2 DRI AR
AR ] PN 23 B, T3 2 T3 AN JE o W A o 30 20036
T RHRIX (M3) &y i F 2 0% (P <
0.05) , 15 AL BRAM B S Zi A fik b s 18] S22 A0 s el
JIHEIA 5% E25 53 MR /N T M2, SR B 5 B B X
BRI 55 T AL AP X AT IX (TL) Al
R PP X ('T2) G 5 22 57, 6 P 4 2 £ i 2 P A
H ) i kXA B ey SRR ABL, oR R 2 B A%
o APToE s E Ty b AL 2E 5, 15
T i A I AR R DX - A K A
(327 R A, D VA A 5 B 2 55 00 (A L JE A
2 ) FHT R HESERCR ML T BRI . i, @ DU
PR B E AT AR R I AG I, I A2 H DRI
MO DX 11 S g i B Ak, DAEE K B 3 1 23t

P
5 &

AW L 22 2 LR E SR, 48 7R T i F-
JE b 2% B 2 A ) A A 3 A A % L 3 T AR
FEGRT

1) SR s 5 B0 g 2 A A, A2 P X D TEK
VIR IE /2 2.9 1%, H B I # 38 b Fs g - ] B4y
BEFEIGM, X5 RSB TR M RSN
FesE M A K

2) e TR R Y 445 KRS , R 5 2 T Ja) g s
s T 2 T T A R E K 2 fi s [ 154 T R B
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MG, TE H S B R DR B e O A2
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S5 v S LR R THT 5 00 g I P s 5 4 o B VK M
LA 3k JBE (5 R0 405 5 S a5 - 7 o 4 5 v S
L5 RE & IR P

ARG SR B AE T FEAL A B, 2538 %
LM S TR A 3 35 A7 B 5 AR 4 B S 1Y
SR, FE RS E T 3E FIMEAE A SR B s R JE K
WU 2006 i o7 B 2 5 S50 R IR TE 1 138
PR

Fe ] YA 1) BA S AFF 5T, 3 4 3T R 0
- F L R T I S, T AR AR W 25 3
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