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ABSTRACT:

According to two major policy direction 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 include: 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 evaluation 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 demount of marine engineering inspecting instruments and techniques.
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> iF ;‘E'Hi;'l & b *& 7= (Predicting outcomes / Risk assessment)
> & ¥k 2+ (Designing systemy
> 4 »z & jp](Measuring performance)
> FE iF & si4E = (Ensuring system stability)
» B iz 1t (Optimization)-
> ji# ;4= % (Resolving conflicty
AHP = 2 el AB3E » 2 & 2 357 54 18 ¢
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1. #&3 5% B R &3 (fc'=300kgf/cm?)
T gk 55 B As,=0.85fc'xB x[ed (ec+Ty/Es)|xbxd/fy=10.62 crh
i 4% 55 B H2(p=0.0127p% 2. $* <25 & 4
Asxfyxd(1-0.59pxfy/fc’)= 132292.5 kgkem
B 4% 55 B H4(p=0.0253)% 2_ 48355 B %
Asxfyxd(1-0.59pxfy/fc’)= 244846.6kgkcm

2. - 43 B R 4 (fo'=250kgf/cm?)
T gehk 55 B As,=0.85fc'xBix[ed (ec+HY/ES)xbxd/fy=8.852 cm
4% 55 & PF M2(p=0.0127). ¥ <23 & %
Asxfyxd(1-0.59»xfy/fc’)= 130303 kgkcm
% 4 55§ PF M4(p=0.0253)_ ¥ 45 & %
Asxfyxd(1-0.59pxfy/fc’)= 236920 kgkem

3. # 4 3% BR & 2+ (fo'=200kgf/cm?)
T a5 B As,=0.85fCxPix[ed (ec+Ty/ES)Xbxd/fy=7.08 cmi
i 4% 55 8 PF L2(p=0.0127). $*4E% B %
Asxfyxd(1-0.59»xfy/fc’)= 127318.7 kgkcm
B 4% 5 £ PF L4(p=0.0253)_ $*5E% & %

Asxfyxd(1-0.59pxfy/fc’)= 225030 kgkem
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KR 10.91 10.91 10.91
7 10.91 10.91 10.91
7 13 13 9.75(75%)
KR 0.42 0.47 0.48
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BN %R AR 4o B 3.5-W] 3.847 7  #pB- N4 2 8 g gy (2
¢ B4R 3.6 977 ) 0 I8 LABVIEW 3£ B A2 5% K2 dicdy

RET AT o TEEZ S S Bld FEipgAE 4
WA RCIRAFHRPFEE 54> d s Hpd sz B4R F
% R RCHEZ) I cnd 25848 % > 11T 2 8 Bcdh % 8 & RCH2
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33907 5 M S B PR 2 e B Y f AR
w R T2 AR LM B 391K 3ILEEP - .fé.E'_ﬁ;ii(MZ R - AR
R RAR) AR FR T T2 %4 2 =858 % x B B (hysteresis
loop) ; B 3.127] 5 fiss BRI 2 X4 =B Fw BF -

HHAE Y B H2 mRs T ok 4 £ 4 21775N (F & & 5 21629
N) » =4 31.291 mme M2 T 358 % £ 4 20417.3NE 2 & 5 21304
N) s =4 27.583mm L2 T 5% + £ 4 17478NEE & & 5 20816 N)»
> # 24.875mmp

% 3-3 Mgp iR g H K

%% | E | B2 24 (N) | B4 £4 2 =4(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

SR R R A LY F S SRR S TECES
A HARTLZLR LR VAL T‘;l~i Y AR EIF B 3131
B3145HY - efpit(HAE L m3RAIBR) SARFLIFFT
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z_ % 4 2 =& %x B Bl (hysteresis loop) B 3.15% B 3.16 7] 4 4] &
- BRI BRI 2 R4 AT BE

KPR F R HA T 3ok 4 £ 4 26046N6E = & 5 40036 N)
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3034 Ba e L g
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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
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