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ABSTRACT:

According to two major policy directions provided by MOTC, "rebuild the international
gateway to enhance national competitiveness" and "promote sustainable green transportation to
meet the carbon reduction”, the main industrial and commercial ports of Taiwan must be
strengthened the effectiveness of harbor facilities to improve quality and energy of its services in
order to reach the core values of international ports, and rebuild competitiveness of transportation
hub in East Asia to promote local development. Public transportation and other major construction
projects are extensively built by reinforced concrete structures, because the durability of
reinforced concrete leads little need to maintain. However, the structure is very vulnerable to
damage due to the use of the environment (such as corrosive environment) and ultra-load. Its
durability and safety is increasingly being questioned and considered.

The three major directions of this research in the year are to modify the standard
inspections, to review the method of safety evaluation, and to modify the maintenance
management system. The manual of inspection, evaluation, and maintenance for wharf structure
were also drafted and revised. Modifying the standards of inspections includes: 1. Correcting
visual inspection standards, and adding visual inspection drawing which can improve consistency
for inspection results ~ 2. Synthesizing inspection theorem, inspection process, inspection notice,
and inspection content for each instrument inspection techniques to improve its workability + 3.
Correcting the weight for each structure elements and the eveﬁuation method, which can improve
safety evaluation method for visual inspection. The application of research result can not only
meet the needs on various fields, but also improve the development of inspection techniques.

The major achievements were obtained as follows:
1.To establish the mechanism of inspection and safety evaluacition of harbor reinforced
structures.
2.To develop a barbor reinforced structures maintenance management system.
3.A manual handbook of inspection, safety evaluacition and maintenance had been revised.
The economic benefit were as follows:
1.To offer a guideline of structures field investigation for Harbor Company.
2.To reduce tragedy events and maintence cost.
3.To promote the demand of marine engineering inspecting instruments and techniques.
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B 2.38 #. % 4 JRIFE M s F12.30 # % A 1 (epE R s

() 2> 47 3% 0

kostriz Rtz zdo-FipEAR>% 4 4%
Bl F 7% 303 Saaty 3 1971 £ Sri 0 g * 2N iR L A
T s FRARY  AREBFTEEE G o kA T2 P A
B RAF RO RE AL > TR LZBRAEOE BT e 4 E &
U I BB Y kP A AT PR o LR A A g o AHP

i R L 1 Saaty 7 0 v £ BT BT A 12 fBET A0
RAE Y (B kR ¢ Satty[11,12), 1990) :

> .3 (Planning) °

> A 4 F 2 % (Generating a set of alternatives) °
g i 2L g B (Setting Priorities) °

> iE # B i ® % (Choosing a best policy alternatives) °

> F ik 4 fz(Allocating resources) ©

» F& 2_% F(Determining requirements) °
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> 3f ;‘E'Hi%l 2 b & 7= 1% (Predicting outcomes / Risk assessment) ©
> & %3k 3+ (Designing system) °
> 4 5T & ip|(Measuring performance) °
> Fe 1% % %uig T (Ensuring system stability) o
» B it it (Optimization) °
> %+ (Resolving conflict) °
AHP = 2 el A% » 4 & ¢ 45T 54 3 -

> — B kST A A 23 § fasE(Classes) & = 4 (Components) >
M F LGS g R g

>k s & - R & % 32EK E b2 M (Independence) ©

FPE-BEPMDEF T F - R FESTE R FFLR
W EFER o

POLEGTG P VOEG HicE R #4205 = & (Ratio Scale) ©

> i {7 2 ¥t fi(Pair wise Comparison)fs » ¥ & * it if] B £
(Positive Reciprocal Matrix) iJ2 o

> 4 B a8 KR M (Transitivity) - 7 &% % B (208 X288 (A
%%&B’B%K&C’E'JA%‘&C)’P&B‘# BB A /%i %)"H
ABR*»B=- & B@E*C=zZ& B ARHC>R)

>R rEEHEAEE o LR DB A kg pEd
- 3% 4 (Consistency) 4z & o

> & F iRy ARR 0 A5 d 42 Pl(Weighting Principle)m fo8 o

>E@£%?£ﬂﬁ&“%%ﬁﬂ’J%ﬂ%Qﬁﬁik@+’
PR BEBTR BT Mon TR PR B .
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% AHP i 5 7 3 a2 Zimz w2
T SRR (TR R OR Vargas''>!, 1990) :

.
\
|
ft.
8>

e

4
Al

p

\1‘:‘?

=
}?‘h
&
ey

oy

b

> 15 #c¥t R 4% 1+ (Reciprocal comparison) : ;‘#"ﬁiiﬁ T RPE

ERE TR r;"f’li 43 B & IR R R Ecld ’F‘r’ 7] 4 /-"—Lﬁi-ﬂz #H A B

B a¥tBBERRENIBEQIES BEHBBERRE A
ndF AR R e 1/3 % e

> I H 14 (Homogeneity) : ~ R et e FE§ £ &% > © 2 £ 48
Ij!_lg’f’]él_’—g‘ < )i%[’%]l]\ <]

» Jb = t(Independence) : Y OSSR

g #p M (Expectations) © & & AR P Gl = 0 B RFS A L R
W Rk T MR R A AR R R AT T
B s -

BB i AR BB SRR B kAR K sk
PEiARR R B 2 S 47 R R @ 20 395 Saaty T Y 0 e - K
Bp RV RGER R F o A ACE S B e sERE
e R e C A L E L

SERCES n BRI A a2 5T S H
€7 B BT LB 2R A T R B EA ALY T B
FRmAaiE o T AT £ 2-6 FroT o

% 2-6 3 T+H L RRP

e R TH P
1 FEEE AR AT RALFSERY
3 HEL e 2| Ef M B R - O %
5 W LER SNz e B L - 0 %
7 BE & BRAF BT his s - = %
9 BHELL RS RS HBEE- 2 %
2,4,6,8 ApHER B2 ¢ R FRITRER

FAL kR Ak gl 2009

2-44



(2)f A 4735 it ¥ B3k 1F
Rk s g EaelPNE ks AHP (R ATy 2 s T Ok T
FARS

@w&ﬁﬁ:@ﬁ%&@ﬁ%%’ﬁi%ﬁ%iﬁﬁﬁi4mﬂ
o B— B AHTR AL v o T R A AR

IERREP 9 AN p e i VAR s R

@7\1‘ ¢ @»‘J"f# é'l @Lln\‘%'ﬁ’/z‘ m,firé’ )]’J'q\iz— E?E‘. F\:B’XE?P it ,l:l}. 5
T TS s SRR TN S RSP

>EBABREA TR ORR P
>R ERELBPAPTOR bl - Ko

>RBpN g F 3 w5 > & Saaty ZREW I EARLE - B o
4&4.& LAk faA o 1 gbgéfg%g.&ﬁ?— R

>Rep i & F 4 REF B2 FF 49 &2 (Dependence)
B T LMD M*wmwﬂséﬁ B K LA
f -

P

> Bt BohE R T L

Qi = A4 B BB - KA LEEUA A
g fsaE > A ¥t A | (Pair wise Comparison Matrix) e
Saaty #& I * v ke £ REBF- Ko T LT E F R0
P EEE -

@ﬁ%&%%%éﬁiﬁﬁ%oﬁ%*%”@%@’?ﬁﬂﬁ
P E T ke & & fL R4 % £ (Priority Vector) » g
¥ A fie o

©- Itk T - Saaty(1990)i& 3% 14 — 3% {245 #(Consistency Index,
CI)¥s - &t 5 (Consistency Ratio, CR) k ] $r4E "L - R4 o
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> - REHIECD:§ Cl=0 & 7355 F w8 24
Rt om CI<0.1 P& T4 a7 L FRP -

289 -

E\\}

> - R F(CR) © fdp e FElicensE T > CI @4 RI & a0t &
# 5 — It F(Consistency Ratio, CR) » j€5% % = & 1~9 14
4 chi BB 0 bR Pt (Order)™ > A2 3 A RI B -
# % SE #4445 #-(Random Index, RI) » 4r# 2-7 « = CR=CI/RI > %
CR<0.1 PF » Plina 4Bl cn- RMEE L A KR ©

% 27 EP 44

fé# | 1 |2 | 3|4 |5|6 |7 |8 ]9 (101112 |13 |14 |15

RJI ]0.00]0.00(0.58|0.90|1.12|1.24]1.32|1.41|1.45|1.49|1.51|1.48|1.56|1.57|1.58
TR %R Satty!'”), 1980

(3) K 5 A> 47 % B EEE 4] ¢ Saaty $120k B A 472 o A B T
Suipe

PRE- B AREDEE F Mg i A S H e
AR

> OF R L - N RS %iﬁ€%4%ﬁﬁ’%%@%
Fa@ BT - s & TS hip g
k&

c R H R ANITER o LB BT E A

> ] A B R ek B DLIUR ~ B fR R B e

5

SRR et X T een o
e d

> LTG5 0 K s el R B R
WHE S .

/”ﬂﬂ'bzg%%
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> é] B TE et R ERER (B G”ﬁ HiF® P gr3d) o - ﬁ}:’ru/é] S A
17 T o i w fE R T
1181 1983) :

F_E xR FT’(F! FL&R R R B

COR Gl

DE R E YT KA XS S - KR S bl
B Hdod 28577 o AR A E S 1T 0 MR BT
AEHR B g B S RRP RS SRR ERS]L T
=5 BHER=0 YHBEAME SRR FERIEARKE
%ﬁi@éﬁii’wﬁwﬁwfﬂ&’*pﬂﬁﬁéff
Eﬁj\@ﬂﬂéfiﬂﬁtf’s@ HRlE Se A A 2-8 B2 2R E (S

TR £ 29 1 *FLILJF’@'—J%— Wit & 2-8 4BF
A—ﬁfu ﬁ&?’“%’ﬁ§<294—ﬂﬁfﬁﬂ%@
Tiog o R L HERE S E B T ez 1L o

228 €4 SBEF- KA 50 Hikie

FGER A RY A

FHER A RY 1 0.2
& 5.0 1.0
Total 6.0 1.2

120 €4 ABMFENEF - RHEREF T RS

IR NEY BEXET 30 3
AT ] 0.167 0.167 0.028 0.167 0.167
s Ik 0.833 0.833 0.694 0.833 0.833
Total 1.000 1.000
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O SLY A L

\d

LR E(E20MES NBEE - EEL AT

R P, i)* o T e 73] (iir'z\ 2-10 #757) » B fs & ’fﬁ ER
O e Lt I Ty
BE D) EET A o ok 2-11~2-14 #15F o
%210 £4 ABHEFE 1-10 % @11‘#_ TE R
T I T T T O O T T I I T T O I O T T B
O S - -GN -GN I IS - IF - I N S-S I SN - S-S AR AR AR SRS =S
11213145167 |8[9]|10(11]12[13|14(15|16[17]|18]19]20 #c
75
ﬁﬁ 0.90/0.83(0.83(0.17{0.83]0.10(0.50{0.17{0.90{0.50|0.90{0.50{0.50{0.17|0.50{0.17{0.90{0.17]|0.10(0.83| 1.27E-08 | 0.40 0.53
i
; 0.10{0.17{0.17{0.83(0.1710.90|0.50{0.83]0.10{0.50{0.10(0.50(0.50]0.83]0.50{0.83{0.10{0.83(0.90|0.17| 7.85E-10| 0.35 0.47
&3t 0.75 1
%211 €43 \BmEEL
WLl | W2k | EpeApmt
2% (0.35) 0.19
15 55~ 48(0.53) FERE(0.55) 0.29
% 42(0.10) 0.05
% 7k (0.47) 0.47
% 2-12 FHIBEELE
51 ﬁj ¥ 2 @1 1‘#_ (= pafé‘é‘
2R (0.43) 0.24
75 55 £ 48(0.55) B4 (0.44) 0.24
5 5(0.13) 0.07
= 7 (0.45) 0.45
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% 2-13 BHABFRE

¥ 1k £ 2k AL
2 (0.58) 0.07
5 E0.12) A/ (0.20) 0.02
A R 25(0.15) 0.02
1% 4(0.08) 0.01
11 41(0.49) 0.49
Yo 1 (0.24) 0.24
% 7 (0.15) 0.15

% 2-14 BREHHEEEEL

KA LA FREE
B 0.22
VRIS 0.30

ERT 0.13

A & g 0.36

2. R

(DE - k3™ 0 L 2R pARRRl s 2 7 kit
PHERELELEFFE xR - 2R YRR I AR
FE5NA o 4oB 240 #77 - B BIl§ Bl & B2 A R
it 2 Bl R A ek FIAEY R e
FedE* 3@ B2 WM B K kP Y 200 BI2H A~ SI
BS2 A BimE G AR FIE- Ay iR e E el v
A 2 RS ARG R WL B SR 2
FORIRER F PR J MR TR BT AT
BIL Bl ~2 6 fp-Rip AP N 8% 5 012> S A ipriEf

2,7, 2 /5
g o
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HA My | #02H A MR FIRR ? f i
Bil B -% A Bl 3 3 021
Bll o % A Bl 2 0.07|"
BI11 o -F KA B2 2 > 2 0.14
B12 mF-AR KR KA S1 2 > 2 [0y 004
B12 m-AA RIR KA S2 2 > 2 7771004

B 240 H - @ 3%% 3= wp

QMWK 56 BF AP R R A Br L
ShBEF ﬂ'wywm EpEREEFEE G R
W5 KRR R o AR 2.41 ”Lr‘r”’b‘)}ﬁ;\{%iﬁé« bR Y R
dﬁﬁ%%%jﬁﬁ%f’§ﬁﬁgw%ﬁﬂiﬂﬁ?ﬁa»ﬁ

ﬁ&%iﬁ’éﬁ%%?%é%%%éﬁ*§%96°

BANEIEE:E

A T =

BARABER B A mE s 0.07 4 0.28

H AR 0.02 3 0.06

HOARA AR 0.02 4 0.08

_ = 0.01 1 0.01

H B 0.49 3 1.47
L Yo r R 0.24 1 0.24
n ~ 0.15 1 0.15
Sum |2.29

Bl 241 AR 3T 6 3P
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data) » £ 5 £z DER g DERU = # 5 4 -

3-1



B R AR Y 2 dcy 0 SIRBR Rl B R o N2
ERFE A R E L HE e R A P RGBE -
ﬂa%pﬁagﬁﬁﬁ@?*%mﬁ%%ﬂ%%%%%ﬁi—’$

-Enl

RUFRREFE RS T FECRBFF AL SR A 2P

» B AZ R (degree D) ~ LI 4 ¥ §5 [F](extension E)

ﬁ&@@ﬁiﬁﬁ@?ﬁ%ﬁ(@ﬂme) NiE-HE FHRY 2

&b M pF(urgency U) > Bl4e » Fidp Sdic > RS R At 5 gy it
B

Ay X EER A S i #% D.E.R. D.ER.U.#& Bz -

Ei q‘t
?_!a
(w,
A
oy
&
IR

PO LA Y DR R A B SR T R D
FFARE P hod it DERGE Y 2 45 0 Gldcd P NI A2 A (D)
e SR A LS VAR ¥ BRI SRR 5. U
Hede FI(E)ea % 5 10%2 7 2"1" 10% % 30%® B % % 5 "2">30%
I 60%2 B E B "3 A 60%R] "4 o AR S
2 B (R)Z A BRI "0 R A & TR P N R T 03T kAP
R IR S R Al BN L i ’u@m%zﬁm&ﬁ
ARG P L AR EE B L fRiR

£0

pove -]

o]

ez PRl - EREsh Y e ()ERE
g2 222 587 - ()& M E g iR 2 TR B 2 FEE S (3)
R éf;] ez m R REAF (4

Bk s R g BT L
OB ER NP H S B R L o T RIS NP

()& 3 8 pip ez 2 T2 557 -

Gldort D E(BLIRARR ) 5 B 0 I}f#w*ﬂiﬁ’i& e R L H| TR
Zg’ﬂauméjéi’@‘—gﬁrl&ﬁh]i({t}_) _gr.l'gg:g-‘J rﬁﬁ;:&fJ\rQ
NI RN R e S i B L e

(2) & 57 8 Jbdp 2 2] R T TLHEE

Fidemit2 DELG G P woTRafpl Ay P 3 F s &
TR RA G - RS R R L EER S 0 ML B3 ¥

3-2



FIEE > ik i TLE E(BUREE P & R 5 8 00 FIER
B)r gtk 7T R/MEE 3

HP G FlE D Sk~ s REGP M Edp )0 2 UE(E
@A )T R o R B AR E e R ST T
RefpMILEF A b R ¥ U ehend] TR & p b phen
RAP DL ARSI £ RSSO ARFF P E 2 AT F
HEW T FAEP P AR EAFROPEEERIRT 2 5 FlE -

(A3t 5 D k2 BB BUR I IRT 7 L
ﬁ%%ﬁm%ﬁ&@ﬁ%%’ﬁ?iﬁé%%@%ﬁ%@?
PRAA TR  RFIGF R JEORIEY > £
et B AH T W t%ﬁL’aﬁﬁtﬂJ@%@$ﬁ¢wa%A » {E
F] G AR 0 BT R 2 v S T RT R T E D

7

éﬁ%ﬁ‘é,ﬁgEU&¢F*3N’iifué‘;fﬁ?ﬂMOEﬁﬁi
FLAPM R ER O NEBEFTY Bk o B R
BEEEF 2 BRTER A A A e R 2 ‘€ﬁ%ﬂm%ﬂﬁ%w
B do% -0 H3tthz. DERARIFER 3 5% 0 B ¥ 34 R 97 @
SERZAHIFETRRIEE 0 FAREHED 2 IR P LR R
BB d o &0 RER LG - R

3 ET '/ﬁ‘/?ﬁ“?ﬁif&ﬂ:l >0 p o B E v FﬁE"J'ﬁ J{}E_’i

3-3



810 4 2 BUH-BELP Bicdy 2 & 123® 5 ;2 (Damage assessment based on
both mechanical theorem and field investigation data > % % ~2010) - H
PR a2 2R 2 257 AL F EFL*’\ L3 A2
Wik BAH  #EFRL8% 57 {82 Bm ETIER A
B HE2ZITE N 2 R T ;‘ °o g%ﬁ&%ﬁ%ﬁi
RS BRI 2 BRI T IR T SR L

MW D R T S P

2

\\

(1) 45 2 245 45

B %) ’h{; 72 35 3 5N U/Eﬁ;i&:fﬁ’}ﬂ Réoit » &7 40T

S L L
D, =M 4 —=¢ B oo 3-1
5ue pre ue Z ( )

X, QT b4 fEr T, e 2 < g4, (maximum

deformation of € member)

Se=F 4 KM oe 22 1&THEAE (ultimate
deformation of € member)
B=2p EEk K B & ﬁ_ 24135 A 3 7 I (empirical

number, if not available A.=1)
Q. =1 * 2" K33 & (yielding strength of € member)

DE =t e Rt jr2 i % it £ (accumulated
strain energy)

i
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iR A &84 Park and Wen #74 B 2 4% 8500 55 3 2 L
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NoHRRY FATOERTEGTES TS

FP o, =FRPTE %ra 1 2 5% & (remaining strength)

Oi=Tr B 2 3% %% B % 7 i ¥/ i * (remaining
deforming capability) °
‘J'T?‘ﬁ-'*fi‘—"a‘ = #m%“%?"}ﬁf* Jord B a}# I LY
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Paulay(1975)2. = # #-a g ip|%ro FF(1 & i+] B2 Fd
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BY S FERIEKGER)M G2 ML o
LG P AR (R 3 )RR B S EAR L AT o
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S

()5 18 S AR dp #% (structural damage index, @)
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1 M
D = MZ[exp(—al -, -a, /100)], (3-6)
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B a5 8TH A Gl £ T 40T
Br= (1—RHEHHF L F) = (1-Ry) oo (3-10)

fo— 4k PAn S8R AF L A % %zE'Jﬂzoﬂ\flét‘ MR AR 2
Bt B FAEIZIMG Rt Bda 2 2 M RN kY o
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TR 3 A A 4 1% o

w

Bk REd HALY I il 47 5
Ba = (1-% BB YY) = (1 =Ra) oo (3-11)
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(X1,Y1)15(X2,Y2)5 Bz k3R AR 5 3+ 5 4o ™ N o
Ac = (X2-X1)x(Y2-Y1)

THRGFE > PIEI IS 4piedeT N0

R 3 O N o I VA o 0% Y (3-13)
Bofo fTHH Z e 2 B (7 5 2 B ik &
B3 =(1-A/ Ag) = (1-Rw) eoovooeeeecoeeeeeeeeeeeeeeeeeeee e (3-14)
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Q)W SH% 2= g1k (safety capability Sd)
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1. #&B % B R &3 (fc’=300kgf/cm?)
T ek 55 B Asy=0.85fc’xB x[e./(ec+fy/Es)]xbxd/fy=10.62 cm’
4% 55 £ H2(p=0.0127)pF z_ $*4E% & %
Asxfyxd(1-0.59xpxfy/fc’)= 132292.5 kgfxcm
B 4 55§ H4(p=0.0253)FF 2. §*4E% & %
Asxfyxd(1-0.59xpxfy/fc’)= 244846.6kgfxcm
2. — #R3 BR 4 (fo'=250kgf/cm?)
T ek 55 B Asy=0.85fc’xB X[/ (ec+Hy/Es)]xbxd/fy=8.852 cm®
M4k 5B P M2(p=0.0127)2. $446% B 4
Asxfyxd(1-0.59xpxty/fc’)= 130303 kgfxcm
B 4 55 B pF M4(p=0.0253)2 §*4F3% B %
Asxtyxd(1-0.59xpxty/fc’)= 236920 kgfxcm
3. %55 B R 4 4 (fc’=200kgf/cm?)
T ek 55 B As,=0.85fc’xPBix[e/(e+y/Es)]xbxd/fy=7.08 cm’
4 55 B pF L2(p=0.0127)2 $E% B
Asxtyxd(1-0.59xpxfy/fc’)=127318.7 kgfxcm
B 4 55 B pF L4(p=0.0253)2 $E% A %

Asxtyxd(1-0.59xpxfy/fc’)= 225030 kgfxcm

3.22 &

d IR A E A 0 T AR PR R
B GFABAFLARTARW A AR LFA TR &
AELET S SRR e R IR A 5 RIS R
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AR B fet PO R S ek M B R R o @ 5%
BENZFET L & o AATURAS ot 20 0 FAEIERB G L LR
chfie it Hl TR 3 T 12em hF HGRAEE (T HUR R & - B g
@éw’ﬁi@@%%Mﬁwﬁﬁ%owi”&wQS%hﬁwﬁﬂJ
4 300kgf/cm” ~ 250 kgf/em® ~ 200 kgficm® > 1 & iz H FR % B k4
H(High) ~ M(Medium) ~ L(Low)s$m50 12 if 3433 o

332 Hpps 4

B H M L
AP 300 kgf/cm® 250 kgf/em® 200 kgf/cm”
'k 4.582 5.122 5.236
Kk 10.91 10.91 10.91
) 10.91 10.91 10.91
pa 13 13 9.75(75%)
KL 0.42 0.47 0.48

ST A SRS ETR A S SRR Rl RS B
BRHREFFERSN - BRI HRE AT - BRE S FET
e b R o A SRR S LG Y iR

%"Fﬁmﬁwgi—i Hier o ZHAREE N L a D ¥ s
om m e KRG AR B F AR B 4R ¥
ok rE AR SR R ek s FFAREA Bt EA WL 0.03 & 0.015
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2
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W 35 ARk L H B 3.6 Strain Gauge #% = %

B 3.7 ragf sk k- RC Ly 3 B 3.8 MTS @ B (LR Fiv+
Rt ialakise

33 HFt BHHER RS F: L ITHG

B R E A 4k SR o RC HBE PR 4
FH I UA R AEIVRFEI KBF R R/
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PRRRIHREY S AR TERIBRRELT LG VA
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3.3.1 MTS A i LB 8% 5 %

R PRR ARG BBA] RC R g% AR b > ¥ % MTS #]
RER RS LR 4o W] 3.5~F) 3.8 417 o HE- N4 2 gl (4
¢ BhE P 4cB) 3.6 77 ) 0 ¥ * LABVIEW # 3 4258 242 ficdh
AT e AT TR A S R R ERELE D
WHCA RCER AT RPFE A4 30 p d s 2c 8 pd sz g4 7
REAFMRCHIFmE A EE< > T 2 2P &R * 4 RCHY
Ehpd 2 e AT A LA EHESE S Z BREI BARY > &
”}5 R

£330 5 M SRR L4 2 B Egp B Y ¢ ez R R
WRET2Z AL LM B39 2RI 589 - R (M2 25 - &R
GRS R) X AR FE T 224 2 5 & F B B (hysteresis
loop) ; B 3.12 A & g i e RIR R 2 2 X 4 = H B F i BR -

B

pe

KAy Y B H2 sk T ek < £ 4 21775N(GEfs B 5 21629
N)» =4 31.291 mm e M2 2Tk £ 4 20417.3NGE = & 5 21304

N)» =4 27.583mm-L2 2Tk +x X4 17478N(GE & & 5 20816 N) »
i~ # 24.875mm -

4 3-3 Man SR LA B Kk

%% | B | BA 24 (N) | 34 £4 2 o8(mm)
H2-1 19738.8 33.099
H2-2 22503.7 22.878
H2-3 23082.8 33.896
M2-1 20742.3 20.586
M2-2 19018 23.752
M2-3 21491.7 39.414
L2-1 16313.8 17.236
L2-2 20601 27.931
L2-3 15536.7 29.46

234907 RS EEERS 2 madko Y B daz AR
A BRT2Z AP AR WAL XS EHEFEEIR 0 3131
B304 589 - e (HE w2 B RED BA) X ARFFLEY T
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2. %4 2 A 8% B B (hysteresis loop) ; B 3.15 % B 3.16 f| & 5] &
-2 R BRI L R4 R BR -

AR B0 H4 T30k % £ 4 26046N(3E 7 & 5 40036 N) -
4% 53.1346mm ° M4 o T 354 % 5% 4 25449N(7F & & 5 38736 N) » %

© 4% 57.49mm o L4 0T ek 4 £ 4 22630.4N(E 5 £ % 36792 N) -
B~ 4 38.39mm o

%% | BB BAXA(N) | %242 =8 (mm)
H4-1 26365.7 45.44
H4-2 25813 50.58
H4-3 25957.2 63.38
M4-1 25539.6 59.197
M4-2 25357.7 55.798
L4-1 22228.4 38.544
L4-2 23511.6 42.13
L4-3 22151.3 34.5

L ECAIRE M4-3 d g ’31%15,‘.1% M OEREIR LIRS o & H P~ o

x104

25

Force(N)

25

disp.(mm)

B 39M2-1 4+ & =8 @
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force(N)

force(N)
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1-8 | E— .

167
141
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T
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25 x10

disp.(mm)

® 3.10 M2-2 4 & > # W

30

T

20

1.5

T

0.5

-10

20
disp.(mm)

#® 3.11 M2-3 + & =4 B
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W 3.13H4-2 4 & =% B
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force(N)

force(N)

30

¥ 3.14 H4-3 4 £ =4

3.0

¥ 3.15 M4-1 4 £ 4 Wl
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force(N)

W 3.16 L4-3 # & = # @

K3 i A A FlIR S -5 force (KN)

force(KN)
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fen i i A AN Rl 15 s force (KN)
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e
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30
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P 56 FEE R A [l i B force LLEBE(KN)
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25
= 20 s
¥
o 15
bt ——\]2
O 10
e —=—M4
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o
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disp.(mm)
B 320 " RREFFIZE RS >FHE
{K o B AH A Rl s i & force LLEBE (KN)
25
26 /I—"-
€ 15
1
£ 10 ——L
- / —_ | 4
5
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disp.(mm)
B 321l M REZFHZERS /5 H

332 FHH AR 2 4 FHF

LA T R 2 S Bl SIS > ML R e R

a2
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BAGOEZ HO UL L4 S eBE B 317 2 Mm S LRk
MAIBRE2Z LA ZEHMGR B3I 345 FE 27 RS
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BRI G Al AR ARG i A B el
3-5 915 o H-A AR A i\gé,‘ﬁg?\_@;ﬁg Eld RPN 5 5 ﬁ ,
“Fﬁﬁiﬁﬁﬁ%ﬁiiﬁﬁiﬂ%ﬁgmﬁ@’%@an;@%
HREERRE BRZAACEIHE M3B M FHNERT
PR R AR A o B AT R B R R
BABNEZPEL AP H -

Ty
o=
I
S
=

B1324 2B 32077 Ptk s A & A MB > g Rt H

v 7 P‘,:-é%;f,ﬂﬂi'?v W o Bl P AT A ?,W,}{ﬂl RSP B4k

L ﬂA&ﬁﬁﬁa%ﬁﬂh@ﬁ%w 2R -

£SO %za 2R BRI B S R RRR
M id

—\

Wi

Lﬂ ‘ng (8,1
\—1-
-m

ERVER I -1 S Y FY L LR LN |
’?gﬁ“ﬁ% ﬁii&?%%iaﬁﬂo

ﬂ&‘&ﬁ%%? Bltiidca2 2 S8 & 5875 4f 4 i
BL7ARLZER - FNARKRAT  FHNEL WSR2 B L

&
® 4 5 2 A 1 2 BUR ﬁi’&ﬁﬁiﬁﬁﬁs
2 EF B2 4 Bt BIRGRD B ARKKEPE 0§t R 2 BUR
ﬁﬁmﬁéﬁﬁﬁiﬁ:iﬂ%ﬁﬂi6%i?o?i%ﬁmﬁ4ﬁ

RN RS E MR D MG

% 35 PREHRE IR £k

dpw)de S8 ,
K| 24 £ (N-mm) I 35(N-mm)
(N-mm)
H2 536,900.37
M2 321,724.61 1,103,144 367,714.33
L2 244,518.84
H4 2,317,937.17
M4 2,137,418.00 5,727,700.67 1,909,233.56
L4 1,272,345.50
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energy(N-mm)
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3 E406 o 56 1 AH AN R 7 e nergy EoiE
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€ 2406
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436 tEHE2 REBREREZ MR

o 1 H2 M2 L2 H4 M4 L4
Qy,N 21629 21304 20816 40036 38736 36792
du,mm 31.3 27.6 24.9 53.13 57.49 38.39
Qyxdu 676988 587990 518318 2127112 2226932 1412444

B 1 1 1 1 1 1

BYE 536,900 321724 244,518 | 2,317,937 | 2,137,418 1,272,345

% 79.3 54.7 47.2 108.9 96 90.08
2B 2.0 2.0 2.0 1.0 1.0 1.0
1z 1.58 1.09 0.944 1.08 0.96 0.90
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